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MaBal

OCHOBHbIE NOHATUA

Hnghopmayua - 510 copmepxaHue CcooOIIEHHS, CHUTHANA, TMaMATH, a TaKXKe CBEICHHS,
CoZIepIKaIHecs: B COOOIECHUH, CUTHAIIE WA TIAMSITH.

WNudopmarionHsie mporeccsl, T.e. MPOIEeCcchl Iepeaayn, XpaHeHus: 1 nepepaboTku MH(OpMaIu,
UTPAIOT BAKHYIO POJIb B KHM3HU OOIIIECTBA.

WNudopmanus Bcerna cBszaHa ¢ MaTepUalbHBIM HOCUTENEM, a €€ Tepeiadya - ¢ 3arpaTamu
sHeprud. OHAKO OHY M Ty K€ MH(POPMAIIUI0 MOXHO XPaHHUTh B PA3IMUYHOM MAaTEpHATLHOM BUIE U
nepefaBaTh C Pa3IUYHBIMU SHEPreTUYECKUMH 3aTpaTamMH, MPUYEM TMOCIEACTBUS - B TOM 4YHCIE U
MaTepHalbHbIe - TepeAaHHOW WH(OpPMAIMK COBEPIIEHHO HE 3aBUCAT OT (PU3MUECKMX 3aTpaT Ha ee
nepenauy. [Toatomy nHpopmalmoHHbIE TPOLIECCHl HE CBOAUMBI K (PU3UYeCKuM, U HHPOpMAIIUs, HapsIy ¢
MaTepueil U SHeprueH, IBiseTcst OMHON U3 PyHIaMEHTAIBHBIX CYITHOCTEH OKPYKAIOIIEro MUpa.

Joctmwkennst TeXHUKW B 18 - 19 BB. mpakTH4eCKH IETMKOM OBIIM CBS3aHBI C YCTieXaMH (PU3UKH 1
xumud. braromapst UM ObUIM CO3aHBI M IIMPOKO PACTIIPOCTPAHUIIMCH Pa3IMYHBIE IPeoOpa3oBaTEIH
MaTepull M  DHEPrUM:  JBUTATENH, METAJUIyprideckue UM  XUMHYECKHe  IMPOU3BOJCTBA,
3JIEKTPOTCHEPATOPHl W T. J. D(P(PEKTUBHOCTL WX pabOTHI OIMUCHIBACTCS C TOMOIIBIO (DU3UIECKUX
MOHSATHIA: MOIITHOCTH, K. T. JI., TPY30IOJb€MHOCTH, KOJIMYECTBa BbIpadaThiBaeMoii sHeprun u ap. B 20 B. ¢
Pa3BUTHEM TEXHUKH TOSIBUIMCH YCTPOMCTBA JPYTOro PoJa: CPEICTBA CBS3H, YCTPOWCTBA aBTOMATHKH, a C
40-x TT. - 6vluUCIUMEenbHOU mexHUuKY. BBIACHWUIOCH, 9TO 3(P(PEeKTHBHOCTH MX pabOTHI C TIOMOIIBIO
(M3UYECKUX TOHSTHI OMHMCAaTh HEBO3MOXXHO M YTO CYIIECTBEHHBIE XapaKTEPHCTHUKU TAaKUX YCTPOUCTB
HY)KHO OITICBIBaTh COBCEM JIPYTUMHU crioco0aMu. B pe3ynbTare BO3HUKIM TOYHOE MOHITHE WHPOPMAIH U
MaTeMaTH4YeCKas meopust uHghopmayuu.

Teopus nndopmanuu Kak caMoCTOsITeNIbHAS Hay4YHas AUCLUUIUIMHA, CBI3aHHAs C BOCIIPHUITHEM,
nepenadyeii M rmepepabOTKOM, XpaHEeHHMEM U HCIOJb30BaHWEM HH(popmanuu, ObUla OCHOBaHA
amepukaHckuM ydeHbIM K. [llennonom B koHIe 40-x rr. 20-ro B. [Ipennoxennas IllenHoHOM
TEOpHsI OCHOBBIBANIACH HA (PYHJAMEHTAIGHOM TOHITUU KOJWYECTBEHHOW MEPhI HEOIPEISIIEHHOCTH -
9HmMponuyu - W CBA3AHHOTO C HEI TOHATUS - Koauuecmea ungopmayuu. Jpyrum ¢daktopom B
CTaHOBJICHUU TEOpUU MH(OpPMALMU CTaJO OCO3HAHHME TOTO, YTO HOCUTENb MHPOPMALMU - CUSHAT -
HUMeeT CIy4ailHyIo PUPOY.

Ha ocHoBe MOHATHI AHTPOIUU M KOJMUYECTBA MHGOPMAIMH B TEOPUH MH(POPMALIMU BBEICHBI
Ba)KHBIE XapaKTEPUCTUKU CUTHAIIOB U UHDOPMAYUOHHBIX CUCTEM.

[TpuBenemM OCHOBHBIE U3 HHX.

1 CxopocTts coznanust uHbopMmaruu H - SHTPOIUS UICTOYHUKA, OTHECEHHAs K €IMHUIIE
BPEMEHH.

2. CxopocTts nepenayn uapopmanuu R - konudecTBo nHpopMaluu, nepeaaBaeMoe o KaHary
CBSI3H B €MHUILY BpeMEHH (HArpuMep, U pedr B 00BIYHOM TeMmIe - okoiio 20 6ut/c).

3. MI30BITOYHOCTD - CBOMCTBO CUTHAJIOB, COCTOSIIIEE B TOM, UTO KaXKAbIH 2JIEMEHT CUTHaNa
(HanprMep, CUMBOJT B TEKCTE) HeceT MH(OPMAIIMK MEHBIIIE, YeM MOKET HECTH MOTeHIHATBHO. [Tpn
OTCYTCTBUH MTOMEX U30BITOYHOCTh BPEIHA, TAK KaK CHIKAET A (PEKTUBHOCTD UCMIONB30BAHHS CHCTEMBI
(cHIKaeT CKOpOCTh TIepe/Iauu MO KaHATY CBSI3H, YBEIHYUBACT TPEOyeMblil 00beM MaMsITH TIpU
3alIOMHUHAHUH, YBEJIMYUBACT YKCIIO ONepalyii mpu oopaboTke u mp.). BMecTe ¢ TeM H30BbITOYHOCTD -
€IMHCTBEHHOE CPEZCTBO OOPHOBI C TOMEXaMH, TaK KaK UMEHHO OHa ITO3BOJISIET YCTAHOBUTH, KaKne
CHMBOJIbI OBLTH UCTIOPUYEHBI IITyMaMH, ¥ BOCCTAHOBUTS MEPeAaHHbIN curHal M30bITOYHOCTS N3MEpsieTCs
o gopmyie:

rae N- Tekymias JAiMHa (YUCI0 CHMBOJIOB) CHTHaNA, a Ny - UIMHA CUTHAJIA TPU MAKCHMAIBHOM
MH()OPMAIIMOHHOM 3arpy3Ke, T.e. MUHUMAaJIbHAs U3 JUTHH CUTHAJIOB, HECYIIUX TY K€ HH(pOpMAIHIO.

4. ITporyckHas cmocoOHOCTh KaHana cBs3u C - MakcMMallbHasi CKOPOCTh Tepesiaul MH(pOpMaILuu:
C = max R, rae MakcUMyM OTBICKMBA€TCSl CPEAM BCEX MBICIMMBIX IPUEMHO-TIEPEJAIOIINX CHCTEM,
csizaHHbIX JgaHHbIM KaHaioM (K. IlleHHOH paccMarpuBan pasHble CIOCOOBI KOAMUPOBAHUS IPH
(PMKCHPOBAaHHBIX MOIITHOCTSX CHTHAJIOB W IIYMOB). DKCIIEPHUMEHTAJIBHO YCTAHOBJIEHO, YTO TMPOITYCKHASI
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CITIOCOOHOCTH 3PEHMS U CIyXa 4ejoBeKa 0kojo 5 out/c.

Cpencrsa cBsizu, Kakue Obl (PU3HMUECKUE TIPOIIECCHI OHM HU MCTIONB30BANH, - 3TO CPEICTBA MIepeIavn
nHpopMmaru. O0benuHeHre ousaThi "uHopmarusa” u "yrpasiaenue” npuseno H. Bunepa B 40-X TT. K
CO3/IaHMIO KuUbOEepHemuKu, KOTOpas, B YaCTHOCTH, BIEpPBBIE YKa3ala Ha OOIIHOCTH HMH(OPMALMOHHBIX
MIPOIIECCOB B TEXHUKE, OOIIECTBE U KUBBIX OPraHU3Max.

MaremaTtuyeckoe MOHATHE MH(GOPMAIMK CBA3aHO C €€ M3MepeHueM. B Teopuu uHpOpMaImn
NPUHAT SHTPONUNHBINA TOJIXOM, KOTOPBI YUYUTHIBaET IIEHHOCTh HWH(OpMaluK, coaepikalieiics B
COOOIIEHNH TS €r0 TONydaTeNsi, U UCXOMUT U3 crenyromeil moaenu. [lomydarens cooOmeHus: uMeeT
oIpezielIeHHbIE MPECTaBICHUS O BO3MOKHBIX HACTYIUICHUSX HEKOTOPBIX COOBITHI. DTH MpeCTaBICHUS
B 0OOIIIeM Cllyyae HETOCTOBEPHBI M BBIPAXKAIOTCS BEPOSTHOCTSAMH, C KOTOPHIMU OH OXKHJIA€T TO WM MHOE
coObrTie. OOImas Mepa HEONPEACICHHOCTH (9Hmponusi) XapakTepu3yeTcsi HEKOTOPOW MaTeMaTH4ecKON
3aBUCUMOCTBIO OT COBOKYITHOCTM JTHX BeposTHocTeil. Konuuecmeo ungopmayuu B COOOUICHUN
omnpesesseTcsl TEeM, HACKONBKO YMEHBIIAeTCs 3Ta Mepa TMocle TMoiydeHus cooOmieHus. Hamprmep,
TPUBHAILHOE COOOIIIEHHE, T.€. COOOIIEHHE O TOM, YTO MOJy4aTeno U 0e3 TOro M3BECTHO, HE M3MEHSET
OXHJITAeMBbIX BEPOSTHOCTEH W HE HEeCeT Jyisi Hero Hukakoi wHpopmarmu. CoolOleHre HEeCeT MOIHYIO
UHGPOPMAIMIO O JAHHOM MHOKECTBE COOBITHI, €CIT OHO IIEIMKOM CHHMAaeT BCIO HEONpeaeNieHHOCTh. B
ATOM CJTydae KOJIMYEeCTBO MH(OPMAIMK B HEM PaBHO MCXOJHON SHTPOIUH.

KonuuaectBo nH(OpManuy 3T0 YMCIOBAs XapaKTEPUCTHKA CUCHANA, KOTOPAst HE 3aBUCUT OT €ro
(bopMBI U coiepKaHUs U XapaKTEepU3yeT CTETIeHb HEONPEIeIEHHOCTH, KOTOpasi Kcye3aeT Mocie BbIoopa
(mostyueHwust) cOOOIIIEHHS B BH/IE JAHHOTO CUTHAJIA.

Paccmotpum mpumep. Ilycte mmeercss kojoma, copepikamias 32 pasiddHble KapTbl. YTOOBI
BBIOpaTh OJHY W3 HHUX CylmIecTByeT 32 BO3MOXXHOCTH, XapaKTepU3YIOUIHEe HUCXOAHYIO
HEOMPEEeNeHHOCTh CHTyauuu. Yucio 32 B JaHHOM TMPHMEPE MOXKHO CUUTATh KOJUYECTBOM
uH(pOpMaIny, 3aJI0)KEHHOM B OJHOM BbIOOpe M3 32 BO3MOXKHOCTEH. AMepHKaHCKH uHkeHep P.
Xapmim B 1928 romy mpemiokKMI B Ka4eCTBE MEphl HEONPENCICHHOCTH JorapudM OT dwucia
BO3MOKHOCTE:

H =kxog, m (1)
3neck H — konmmuectBo nadopmanuy, K - ko3 durmreHT nponopuuoHaaTbHOCTH, M —
YHCIIO BO3MOXKHBIX BBIOOPOB, & — OCHOBaHUe jiorapudma. Yaie Bcero npuanmaror K= 1ua= 2. B
3TOM ciIy4ae eIMHHIIeH KoJarmdecTBa HH(popMaru OyneT BpIOOp U3 IBYX BO3MOXKHOCTEH. Takas
€IMHUIIa HOCUT HauMEHOBaHUEe OUTa U MPEACTaBISIETCS OTHUM CUMBOJIOM JABOWYHOTO an(asura.
Bennunna H B cootHomenun (1) ompesesnsieT YuCIO BOMPOCOB, OTBETHI HA KOTOpHIC
MO3BOJISIIOT BRIOPATh OAHY W3 ABYX albTepHATUB. B mpumepe ¢ komomoi u3 32 kapT HEOOXOIUMO U
JIOCTaTOYHO TIOJIYYUTh OTBETHl “/1a” WM “HET Ha NATh BONPOCOB, KaXJbIM M3 KOTOPBHIX BJIBOE
coKparaer o01acTh AajabHeero Bpioopa. TakuMu BOMpocaMy MOTYT OBITh!
1. Kapra kpacHoit macTu?
2. Tpedw?
3. OpHa U3 YeThIpex CTapImx?
4. OpHa U3 ABYX CTapIInX?
5. Jlama?

Jns  BeIOOpa  jgambpl  TWMK  oTBeramm  Oyayr  “Her ."Her”.”nma”.”mer”.”nma”  wam
MOCTIEI0BATEILHOCTD U3 TISATH TBOMYHBIX cMBoJioB 00101.

B ciydae, koraa BEIOOPBI HE paBHOBEPOSITHBI BMecTO (opMyitbl (1) ucnonb3yercst popmyrna K.
[Ilennona. B aToM ciydae H 3aBHCHUT HE TOJIBKO OT M, HO M OT BEPOSATHOCTEH BHIOOpPA CHMBOJIOB U
BEPOATHOCTEN CBS3EM MEXTY HUMH.

Jlist konmdecTBa coOCTBeHHOW miw MHAWBUAYyanbHOU nHpopMaruu K.Illennon B 1948 rony
MPEJI0KUIT COOTHOIICHHUE!

1
h =log, = =-log, R 2
R
rie P BepostHOCTE BBIOOpa | — 0 cHMBOJIA aidaBuTa.
B kauectBe Mepwl KonmdecTBa uH(pOpMaluu yaoOHee TMoib30BaThest He hi, a cpemHum

3HAa4YCHUCM KOJIMYCCTBA I/IH(l)OpMaI_[I/II/I, MPpUXOAAIUMCA Ha OJMH CUMBOJI a.]'I(baBI/ITa:



4 4
H=a Rh=-g Rlog, R ©)
1 1
3HaueHne H pocturaer MakcuMyMa npu paBeHcTBe Beex P, T.e. mpu P = 1/m. B atom ciyuae
coornomenwue (3) npespariaercs B popmyay P. Xaprium (1).
H,.,=-10g,P=log,m

B TexHHMKe 4acTO MCHONB3YIOT OoJjiee MPOCTOM M TpyOblid crnoco® u3MepeHws HH(GOpMAIHH,
KOTOPBII MOJKHO Ha3BaTh 00beMHbIM. OH OCHOBaH Ha MOJICYETe YHCIIa CHMBOJIOB B COOOIIIEHNH, T.€. CBSI3aH
C €ro JUIMHOM M He YYUTHIBAaeT cojepkanus. /yTiHa cOOOIIeHHs 3aBUCUT OT YMCIIa Pa3IMYHBIX CHMBOJIOB,
YIOTPEOSAEMBIX IS 3alMCH COOOILEHHs, T.e. OT MOUTHOCTH ajidaBuTa. Hampumep, o1HO U TO ke YHCIO
"NeBATHANATE B ICCATUIHOM an(aBuTe 3aMMChIBaeTCsI ABYMsI cMMBOJIamMH - 19, a B iBondaHOM asndaBuTe -
mateio cuMBoiiaMu - 10111, B BbMHMCIMTENBHOM TEXHUKE MPUMEHSIOTCS IBE CTaHAAPTHBIC €IWHUIIBI
M3MepeHus: OUT u GaiiT. but - 310 O/MMH cUMBOJ IBOMYHOTO andaBuTa. BalT - 3TO OJJMH CHMBOJI, KOTOPBIi
MOHO TPEICTaBUTh BOCBMHUPA3PSIHBIM JBOMYHBIM KOJIOM; MOIIHOCTH aiaBUTa 3TOr0 MpEICTaBICHUS
paBHA YUCTY pa3IMYHBIX BOCEMHUPA3PSIHBIX JBOMYHBIX KOJOB, T.€. 2¥*8 = 256, n MOXeT BKJIIOYATH,
HaIpHUMep, BCE CUMBOJIBI KJIABUATYPhI KOMITBIOTEPA.

OTH ABa criocoba u3MepeHust HH(opMaIHy, Kak MpaBuilo, HE COBMAIAIOT, IPUYEM SHTPOITHIHOE
KOJIMYECTBO MH(POPMAIMH HE MOXET OBbITh OOJIBIIIE YKMCNIA JBOUYHBIX CUMBOJIOB (OMTOB) B COOOIIICHUH.
Eciu e 0HO MEHBIIIe 3TOr0 YKCIIa, TO TOBOPSIT, YTO coOOIIeHre n30pITouHO. B pumepe ¢ xomonoit nz 32
KapT o0a crocoba m3MepeHHs HMHGOpMAIMKM AAOT OJHO M TO K€ YUCIO 5. DTO 3HAYMUT, YTO €Ciu
KOJIMPOBATh KapThl KOJIOABI MOCIIEIOBATEIBHOCTSAMH U3 TATH ABOMYHBIX CHMBOJIOB, TO TaKOH Ko Oyzer
HEU30BITOYHBIM. TpuBHaTIbHBIE COOOIIEHHS BCEria M30BITOUHBI, TAK KaK UMEIOT HYJIEBYIO HH(OPMAIIUIO
C TOYKH 3pEHUS SHTPOIINH, HO COAEPKAT HEHYJIEBOE YHCIIO CHMBOJIOB.

[Tpu mroObix Bumax paboThl ¢ wHGOpMalMel Bcerga HAET pedb O €€ MPENCTAaBICHHH B BUJIE
OTPENICNICHHBIX CHMBOJHMYECKUX CTPYKTyp. Hambonee pacrpocTpaHeHbI OJHOMEPHBIE TMPEACTABICHUS
UHPOPMAIUH, TPU KOTOPBIX COOOIIEHUSI UMEIOT BUJI TIOCIIE0BAaTENbHOCTEH CUMBOJIOB. Tak uHMopManus
MPEJICTABISAETCS B NMUCHMEHHBIX TEKCTaX, MpU Ieperade Mo KaHajaM CBS3M, B MAMSATH KOMITBIOTEPA.
OmHako UIMPOKO HCHONB3YIOTCS M MHOTOMEpHBIE TMpENCTaBlIeHUs HMH(OpMAIHM, TMpUYeM O]
MHOTOMEPHOCTBIO TTOHUMAIOT HE TOJBKO PACMOJIOKEHHE SJIEMEHTOB MH(pOpPMAIMK Ha IUIOCKOCTH WIIM B
MPOCTPaHCTBE (B BUIE PUCYHKOB, CXeM, 2pago6, 00bEMHBIX MaKETOB H T. [I.), HO U MHOYKE€CTBEHHOCTh
MPU3HAKOB HUCTIOB3YEMBIX CUMBOJIOB. HanprMep, nH(opMaIio MOryT HECTH HE TOJIBKO 3HAYEHUsI OYKB U
uudp, HO U UX LBET, pa3Mep, BUA mpudra.

®opmupoBaHue TPEACTABICHUS MH(POPMALMKA HA3BIBACTCSI €€ KOAMPOBaHHMEM. YacTo TepMHUH
"koaupoBaHue" ymoTpebiseTcs B 6oyiee Y3KOM CMBICTE, KaK MEpeXo/ OT WCXOMHOTO TPEICTaBICHUS K
MPEJICTABIICHUIO, YIOOHOMY JJIsl XpaHEeHWs, TIepeiaul Win o0paboTku. B 3ToM ciydae oOpaTHBIi mepexos K
HCXOJHOMY IPEICTaBICHUIO HAa3bIBAETCS JEKOAUPOBAHUEM.

[lpn KOOMPOBAaHMHM MOTYT CTAaBUTHCS pasHbIe IEIH M COOTBETCTBEHHO MPUMEHSTHCS pa3HbIC
Meroabl. Hambonee pacmpocTpaHeHHbIE II€M KOAUPOBAHUS - 3TO SKOHOMHOCTb, T.€. YMEHBIIIEHHE
M30BITOYHOCTH COOOIIIEHNS; TIOBBIIIIEHHE CKOPOCTH TIepeiaun Wi 00pabOTKH; HAJEKHOCTH, T.€. 3alIUTa
OT CIy4YalHBIX HCKa)KEHH; COXpAaHHOCTb, T.C. 3alllUTa OT HEKENaTeNBbHOTo JO0CTyNa K MH(GOpMAalUH;
yI00CTBO (PU3MYECKOH peanu3anu (HanpuMmep, TBOMYHOE KOJMPOBAaHWE MH(POPMAIMH B KOMITLIOTEPE);
yI0OCTBO BOCTIPUATHSA. DTH IETH YacTO MPOTUBOpeYar APYr APYry. DKOHOMHBIE COOOIIEHHS MOTYT
0Ka3aTbCsl HEHA/ICKHBIMH, TaK KaK OHHM HE COJIEPIKaT JIUIIHIX CUMBOJIOB, M HCKaKEHHE JIFOO0T0 CHMBOJIA
MOYET U3MEHUTH CMBICI COOOIIIEHUS.

Hamnpumep, 0ObraHast 3anuch yrices mudpaMu ropasao SKOHOMHEE U yI0OHee JUTsl BBIYHUCIICHHH, YeM
3anuch cnoBamu. OJHAKO UCKAKEHHUE WM yAajeHue 000 nudpbl U3MEHSET BeIMYuHy uncia. [loatomy
B ()MHAHCOBBIX JOKYMEHTaX, Tl HaIeKHOCTh KpaliHe Ba)KHA, LU(POBBIC NPEICTABICHHUS 4YHCET B
HEKOTOPBIX MECTaX 3aMEHSIOTCS WM JTyOJMPYIOTCS CIOBeCHBIMH TpejcTaBieHusMu. (CymMMmy HHOTAA
OUIIYT TpOnuchio0.) Teopusi KoOuposanus TOAPOOHO HCCIEMyeT MPOOTIEMbI Pa3yMHOIO COYCTAHHS
SKOHOMHOCTH M HAJICKHOCTH TpU Tiepenade UH(oOpMalmu. DKOHOMHOE COOOILEHHE MOXKET TOBBICUTH
CKOpOCTh 00paboTku (boee KOpoTKoe coolIeHre OymeT ObICTpee MePeIaHo WK MPOYTEHO), HO MOYKET M
YMEHBIINTE ee. Hampumep, oueHb 5KOHOMHO HMCIOJIB30BaTh BMeCTO (haMuinidi M uMeH Koxsl. Ho torma
HaJI0 MO0 MOMHUTH BCE COOTBETCTBHS MEXAY (aMUIMSAMU U KOJAAMH, MO0 KaXIbIi pa3 oOpaiaThes K
CIIPAaBOYHMKY. 3amura MHPOPMAIMK OT HEXKENATeNbHOr0 JOoCTyna TpeOyeT CrenuaibHbIX CIIoco00B
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o0ecriedeHust CeKpeTHOCTH (Mapoiel, KIIto4YeH U T.1.). DTO YBEINYHBACT 00bEM XPaHUMOM HH(POPMAIIUH 1
3aMeuIseT paboTy ¢ HEH.

Ha pa3HbIx 3Tamnax cinoXxHoro HH(GOPMAIMOHHOTO TPOIIecca JOCTUTAIOTCS Pa3HbIE e, U TIO9TOMY
nH(popMaIMs HEOAHOKPATHO IEPEKOUPYETCS, T.€. H3MEHSET CBOE MPEJICTABICHHE.

3a7aui  KOAMPOBAHMS M JEKOAMPOBAHHS COOOIICHWH, TIIOCTYMAIONMX K TMOTPEOHTENsIM |
MOCHUTAEMBIX M3 HCTOYHHKOB HWH(OpPMAIMK TEOpPHS KOMUPOBAHMS peIIaeT C YYeTOM HaWTydIIero
COIJIaCOBAaHMS MOCBHUTAEMOI MH(OPMAIMK C KaHAIaMH CBs3U (Kananamu nepedauyu Oaumvix). Ilom stum
MOHUMAETCs CTPEMJICHHE MAaKCHMAIbHO MCIIONB30BaTh IPOIYCKHYIO CHOCOOHOCTh KaHalla, a TaKkKe
00eCIIeunTh IepeIaBaeMbIM COOOLIIEHUSIM HY)KHYIO CTETICHb 3aIIUIIIEHHOCTH OT TIOMEX.

Paccmotpum 0000111eHHYIO CXeMy Tiepead JaHHBIX.

Homouauyg [IpuemauK
CoodleEHL1 . ’ CooBuEH L
- ‘\.
- ™,
roaupyioules YCTRORCTRD ", \\\.
GTET b 4

MHOkecTBO M7 ONHMCHIBAET MHOXKECTBO MOTEHITMATLHO BO3MOXKHBIX COOOIICHUH, KOTOPhIE MOXKET
nepenarh MCTOUYHHMK HHpopMarmu. M3 3Toro MHOXeCTBa BBIOMpaeTcsi HEKoTopoe coolmieHue my. Ho
MPEKIC YeM €ro HalpaBUTh B KaHAJ, OHO KOIUPYETCS W Mpeodpa3zyercss B HEKOTOPOe COOOIIeHHE My 13
MHO)KecTBa My, XapakTepH3yromero MHOKECTBO 3aKOAUPOBAHHBIX COOOIIIEHHIA.

[TockobKy C€IOCOOOB KOAMPOBAHUS MOXKET ObITh MHOro, To My ommmuaercs or Mj u
YCTQHOBJICHHUE COOTBETCTBHUS MEXIYy DJJIEMEHTaMU OTHX MHOXECTB TpeOyeT cCrHeruaibHON
JIOTOBOPEHHOCTH.

Hampumep, xoporo usBectHas a30yka Mop3e, npuMeHsiemasi s KOAUpoBaHUsI OyKB andasura
JUIS TIepeadd COOOIICHUH TI0 KaHATy CBSI3H, KOJUPYET COOOIICHHs COBEPIICHHO HE TaK, KaK WX
KOAMPYET MaTpoC, Mepearoluil Takoe ke coolieHne ¢ 0opTa kopabis Ha Oeper ¢ IOMOIIbIO Maphl
CUTHAJIbHBIX (DIIKKOB.

3aKoIMPOBaHHOE COOOIIEHUE TMOCTYMAaeT B KaHAI CBS3W M TOJ] BO3ACUCTBHUEM MOMEX 3TOTO
KaHaya TpeBpaIiaeTcs B NCKaKeHHOe coolIIeHne m3 u3 MHoxkecTBa M,. Ha mpueMHOM KOHIIE KaHata
CBS3M HEOOXOIMMO TPOBECTH JEKOAMPOBAHHE HCKaXXeHHOTO coolmieHus. CHauama Hago Mg
MPEBpPATHTh B COOOIICHWEe W3 MHOXkecTBa Mpj. 3areM, ucmonb3ys wHOpMamuioo o crmocobax
KOJIUPOBaHUA, MOJY4YUTh TO COOOIIEHHEe mj1, KOTopoe ObuIo mociaHo. Ho mepexox or Mg K
cooOmmeHno u3 My Tpu CHITBHBIX MCKaXEHHSIX HEeoAHo3HaudeH. [103ToMy HMCKaKeHHBIE COOOIIEHUS
JIEKOIUPOBATh HEJIETKO.

Onna U3 BaXHBIX 337124, PEIIAEMBIX B TEOPUH KOIAMPOBAHMUS, - 3TO pa3pabOTKa CHEIHATBLHBIX
KOPPEKTUPYIOUINX KOJOB, KOTOPBIE MO3BOJIIOT HAXOAUTh M UCIPABIATH OIIMOKH, BO3HUKAIOUINE MTPH
nepenave cooOmeHnid. OMMH W3 MPOCTEUIINX KOJOB TAaKOTO THUMAa MOT Obl OBITHh TakuM. Bmecro
YeThIpeX OYKB, BXOSAIIUX B CJIOBO "pykKa'", HCTOYHUK COOOIIEHHSI MOT OBI IepeIaBaTh UX B YABOCHHOM
Buje. Torna cooOIrieHne, MOCTYNUBINEE B KaHAN CBS3W, BBITJsANENO Obl kKak "ppyykkaa". Ecmu
MCKaXXEHUIO TOJBepriach OJHa OyKBa IMepeJaBaeMOro cloBa, TO HAa MPUEMHOM KOHIE KaHasa
MOSIBUJIOCH ObI coolmieHne "piiyykkaa”. BoccTanoBiieHHe MPaBUIBHOTO COOOIIEHUS 3HAYUTEIHHO
obreryaercs Omaronapsi MPUHSATOMY BUIY KOAUPOBaHUA. SICHO, YTO OMIMOKHM B TpeX MOCIEAHHUX
no3unusax HeT. OmmbKka UMEeTCsl TOJBKO B MEPBOM MO3MIINH, TaK Kak OYKBBI B Hel pazimmyarorcs. J{is
WCIpaBJICHUS OOHAPYKEHHOW OMIMOKH JIOCTaTOYHO MPOBEPHTH JIBE THIMOTE3BI. My ecTh aubo "myka",
nubo "pyka". IlepBas rumoresa OTKJIOHSETCS, TaK KaK B My HET CJIOBa "HIyka".

JlaHHBIN TIpUMEp TOKa3bIBa€T, YTO TMOUCK M HCIIPABIEHHE OMIMOOK TPEeOYIOT M3OBITOUHOCTH B
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nepenaBaeMoM coodiieHnd. JKemarenbHo, 4TOOBI 3Ta M30BITOUHOCTH ObLIa MUHMMANbHOW. B mpoTHBHOM
cllydae repeiada cooOIeHU OYAeT UATH C HU3KOH CKOPOCTHIO.

[IpoGnema KoAMpOBaHMS C MUHHMAIbHOW H30BITOUYHOCTHIO - OHA W3 3a]ad, MCCIEAYEeMBIX U
pemaeMpIXx B Teopur KoaupoBaHus.. CO3aHBI MHOTHE JIECATKA KOPPEKTUPYIOMIMX W OOHAPYKUBAFOIIIX
OIIMOKY KOJIOB JJIsl KAHAJIOB CBSI3U C PA3IUYHBIMU XapaKTEPUCTUKAMU IIIYMOB U UCKaKEHUH, BHOCUMBIX
pU Tiepeiaye COOOIICHUIA.

B Tteopum komupoBaHus ¢yHIAaMEHTATbHOE 3HAYEHHE HMEIOT JBE TEOpEeMbl, JoKa3aHHble K.
Llennonom. IlepBas teopema llleHHOHA TOBOPUT O TOM, YTO MPHU KaHAJE, HE BHOCSILEM CBOMX MOMEX,
MO>KHO 3aKOIMPOBaTh COOOIIEHHS TaKUM O0pa3oM, 4YTOObI CpelHEe YHCIO JJIEMEHTOB KO,
NPUXOANIMXCSA HAa OJMH 3JIEMEHT KOIMpyeMoro aidaButa, ObUIO Obl MHHUMAJIBHBIM, (3TOT MHHHMYM
OTIPEIENIAETCS HEKOTOPBIM TapaMeTpoM H - smmponuerl NICTOYHUKA WH(POPMAIIH, XapaKTEPU3YIOMIETO
CTaTUCTMYECKHE CBOMCTBa  HWCTOYHHMKA). Takoe  KOAMpOBaHHWE  Ha3biBaeTcsi  APPEKTUBHBIM
CTaTUCTHYECKUM KOJIUPOBAHUEM.

Bropas Teopema lllenHoHa OTHOCHUTCS K KaHanaM ¢ UcKakeHHsIMU. CortacHoO 3TO TeopeMe, JUis
TaKWX KaHAJIOB BCET/IA CYIIECTBYET CIIOCOO KOJMPOBAHWS, IIPH KOTOPOM COOOIIIEHUS OYAyT TIepeIaBaThCs
c Jr000# BBICOKOW JOCTOBEPHOCTHIO, €CIM TOJBKO CKOPOCTH MEpelauyd He MPEBBIIMIACT IMPOITYCKHOM
CIIOCOOHOCTH KaHaJIa CBSI3H.

CrienManbHbIM Pa3[eNioM B TEOPUU KOJUPOBAHUS SBISETCA Teopus apu(METUYECKUX KOJOB,
UCIIOJIE3YEMBIX IS TIOBBIIMICHUST HAJISKHOCTH PAOOTHI BHIYMCIHUTEIBHBIX YCTPOWCTB. Apu(METHUECKHE
KOJbI TO3BOJISIIOT OOHapy)KMBaTh M MHCIPABIATh OIIMOKH, BO3HUKAIOUINE B apughmemuyeckux
yempoticmaax KOMIbIoTepoB. OTHAKO, 32 TAKOW CEPBUC MPUXOAUTCS PACIUIAUYMBATELCS JTUIITHAM BPpEeMEHEM
u obopynoBanueMm. [losromy apudmernyeckue KOAbI HCHOIB3YIOTCS TOJBKO B  CIEIUAIBHBIX
KOMIIBIOTEpax, MpeHa3HAYCHHBIX JJIS PEIICHNS] OTBETCTBEHHBIX 3314, KOTJ[a OIMIMOKH B pab0Te MAIIMHBI
MOTYT IIPUBECTHU K BECbMa HEKENIATEIbHBIM ITOCIIEICTBUSIM.

MaBa 2

NMpumeHeHUe MHPOPMaALIMOHHbLIX CUCTEM.

Hauarno sTroMy HanpapJICHHIO MOJIOKIIN UCCIICAOBAHUS B 00JIACTH JOKYMEHTATMCTHKY M aHAIHM3a
HAYYHO-TEXHUUYECKOH WH(OpPMAIMK, KOTOpPBhIE MPOBOAMIMCE JIO TIOSBICHUS KOMITbIOTepoB. (CBOEro
pa3BuUTHs WH(POPMAIMOHHBIC CHCTEMbI JOCTUTJIM TOIJA, KOrJa B WX COCTaB BOIIIM KOMITBIOTEPHI.
WNudopMaImioHHbIe CUCTEMBI PEIIAIOT HECKOJIBKO OCHOBHBIX 33/1a4.

A. AHamM3 M TPOTHO3UPOBAaHHME TIOTOKOB Pa3HOOOpa3HOW HWH(OpMAIMH, MEepeMEIIArOIIUXCs B
obmrectBe. M3ydaroTcsi TMOTOKM JIOKYMEHTOB C TIETbI0 WX MHHUMHU3AIMH, CTAHAAPTH3AUUd U
npucnocoOnenus s dhGEeKTUBHON 00paOOTKH Ha BBIYMCIMTEIBHBIX MAIlIMHAX, a TaKKe 0COOCHHOCTH
MOTOKOB MH(OPMAIINH, TIPOTEKAOIIEH Yepe3 KYPHAIbI, Ta3eThl, paJIMOKAHAIBI, TEJICBU3HOHHbIC KaHAIBI 1
Jpyrue KaHabl pactpocTpaneHus nHGopMarmy. OIEHUBACTCS BIUSHAE PacIpOCTpaHsIeMOon HH(DOpMAaIu
Ha HAYYIHO-TEXHUYIECKUI TIPOTPECC U COCTOSTHUE OOIIIEeCTBA.

B. Hccnenosanue crocoOOB MPeCTaBICHUS M XpaHEHHs MH(OPMAIIUH, CO3JaHUE CIEIUATbHBIX
S3BIKOB JITIsI  (DOPMAITBHOTO ONMMCaHUs WH(OPMAIMK PA3TUYHON TPUPOIBI, pa3paboTka CHeIHaTbHBIX
MPUEMOB  CKAaTUS M KOJAMPOBAHHUS HWH(POPMAIMHM, AaHHOTHPOBAHHS OOBEMHBIX JIOKYMEHTOB H
pedepupoBanust ux. B pamMkax 3TOro HarpapleHHs Pa3BUBAIOTCSI PaOOTHI MO CO3MAHHUIO OAHKOB JTAHHBIX
OO0JIBIIIOr0 00BEeMa, XPaHAIUX HH(OPMAIIUIO U3 PA3IMYHBIX 00J1acTel 3HaHUK B (OpMe, JOCTYITHOM JIJIs
BBIUHCIIUTEIHHBIX MAIIIHH.

B. ITocTpoenue pa3aMyHBIX MPOLEAYP U TEXHHUECKUX CPEICTB JJIS UX PealM3alliH, ¢ IIOMOIIBIO
KOTOPBIX MOXXHO aBTOMATH3MPOBATh MPOIECC U3BICUYCHUS HH(MOpPMAIMM U3 JOKYMEHTOB, HE
MpeTHa3HAYCHHBIX U1 BBIYMCIIMTEIBHBIX MAIllMH, @ OPUCHTHPOBAHHBIX HAa BOCHPHUATHE MX YEJIOBCKOM:
DTH WCCICOBAHUS TECHO CBS3aHBI C MPOOJIEMON H3BJICUCHHS CMBICTA (COAEpIKAHMS) TeX MM HMHBIX
JOKYMEHTOB IPH BBOJIC UX B OAHKH JIAHHBIX U JAPYyrHe WHPOPMAIMOHHbIC XPaHHUJINIIA, OPHEHTHPOBAHHBIC
Ha KOMITBIOTEPBI.

I'. Co3nmanvie WH()OPMAITMOHHO-IOMCKOBBIX CHCTEM, CIIOCOOHBIX BOCHPHHHMMATh 3alpochl K
WH(OPMAITMOHHBIM XPaHWIUIIAM, C(HOPMYITHPOBAHHBIC Ha €CTECTBEHHOM S3BIKE, a TAKXKE CIICITUATTBHBIX
SI3BIKAX 3aIPOCOB JIJISI CACTEM TaKOTO THIIA.



. Coznanue cereil xpaneHusl, 00pabOTKH U mepenadyn UHGOPMAIIUH, B COCTaB KOTOPBIX BXOIST
nH(POPMAITMOHHBIE OAHKU TAHHBIX, MepMUHAIbl, 00padaTHIBAIOIINE IIEHTPBI M CPENICTBA CBSI3H.

Pabots! B 06acTi HHGOPMALIMOHHBIX CUCTEM OMHUPAIOTCS, C OAHOM CTOPOHBI, HA UCCIIEAOBAHHUS B
NPUKJIaJHOM JIMHTBUCTHKE, KOTOpas CO3JAaeT SI3bIKM Ul 3alMcH MHQOpMAIMd M IOMCKa OTBETOB B
MHGOPMAIIMOHHBIX MacCHBaX MO MOCTYMAOIIMM 3allpocaM, a ¢ IPYroi CTOPOHBI, Ha TEOPHUI0 UH(POPMALINH,
MOCTABJISIONIYI0 MOJIEIM M METOAbI, KOTOpPbIE MCHOJB3YIOTCS NPHU OPraHU3aALUU LUPKYISALUU
uH(pOpMaIK B KaHANIaX Mepeaayn JaHHBIX.

WudopmarmonHas cucrema - 3T0 XpaHWIMIIE MHPOpMaIHK, CHaOKEHHOE TPOLENTypaMH BBOJA,
MOWCKA, pa3MelleHHuss M BblAaud uHpopManmu. Hamuuwe Takux mnpouenyp - IJIaBHas OCOOEHHOCTb
MH()OPMAIMOHHBIX CHCTEM...

PaGota MH(pOPMAIOHHBIX CHCTEM 3aKITFOYaeTCsl B 0OCTY)KUBAHUH JBYX BCTPEUYHBIX ITOTOKOB HOBOMA
uH(popMaIK: BBOJIa HOBOM MH(OpMAIMKM M BbIAAYM TeKylled MHQpopMmanuu mo 3anpocam. [lockonbky
IJ1aBHAs 3372492 WH(OOPMAIMOHHON CHCTEMBI - OOCTy)KMBaHHE KIIMEHTOB, CHCTEMA JIOJDKHA OBITh YCTpOEHa
TaK, 4TOObI OTBET Ha JIOOOM 3arpoc BBIAABAICS OBICTPO M OBLI JOCTATOYHO MOJNHBIM. DT TPeOOBaHUS
00€eCTIeunBaIOTCSl HATMYMEM CTAaHJAPTHBIX MPOLEAYyp NMOMCKa HH(GOPMAIMK U TEM, YTO JaHHBIE CHCTEMBI
PacnosoKeHbl B OMPeIeIEHHOM MOPSIIKE.

PaccmoTpuM, HampumMep, OTHEN KagpoB HEOONBIIOrO MPEINPUSATHS, B KOTOPOM XPaHSTCS
CTaHJAPTHBIE CBEICHHUS O COTPYIHHMKAX: TOA POXKICHHS, CeMeHHOe TMOJO0XKEeHHe, ITOMAIIHUN afpec,
JOJDKHOCTB, OKJIJA. Bpems OT BpeMeHM B OTIEN KaJpoB MOCTymaeT MHQopMmaims o0 WX H3MEHEHHH.
[Mopsiok pa3MmertieHns JaHHBIX 00pa3yeT TPEXYPOBHEBYIO uepapxuueckyio cmpykmypy (0epeso): nepBblii
YPOBEHB JepeBa - 3TO MPEANPUSTHE, BTOPOH YPOBEHb - (PaMIJIMK €r0 COTPYAHHKOB, TPETHH YPOBEHb -
JOKYMEHTBI O Ka)X/IOM U3 HHX.

JIns KakA0ro COTpyJHHMKA 3aBOJAT CTaHJAPTHYIO KAapTOUKY, B KOTOPYKO BHECEHBI HY)KHBIE
JAHHbIE B OJMHAKOBOM JJIsI BCEX MOPSAKE M yKa3aHWA Ha TO, TAE XPAHITCS COOTBETCTBYIOIIHE
JTOKYMEHTHI (MTpUKa3bl, CIPaBKH M T.J.). YTOOBI 3TOT MOPSIIOK COOIFOAIICS, MPH MOTYYCHHH KaXKI0TO
HOBOTO JIOKyMEHTa CJIEAYeT MPOJENaTh ONpeeieHHbIe MPOIEAYphl: HAUTH HY>KHYIO KapTOUKY, 3aHECTH B
Hee JJaHHbIEC, HANTH NanKy U MOJIOKUTh B HEE IOKYMEHT.

Bpemsi oT BpeMeHM Ha KaXXIOM U3 YpPOBHEH MOXET MpoHM30MTH mepenonHeHue. [lostomy
MPOU3BOJUTCS PETyJsipHAs 4YHCTKAa. B MHPOPMAIMOHHBIX CHCTEMax OJTY TMPOLEAYpY HAa3bIBAIOT
ylajieHueM Mycopa.

Cama wunest WHGOPMAIMOHHBIX CHCTEM M HEKOTOpPBIE NPHUHIUIBI WX OpPTraHW3aIMH BO3HHUKIIN
3a70JIT0 10 MOSIBIICHHUS KOMIBIOTEpOB. OJHAKO KOMIIBIOTEpU3AIMsd Ha HECKOJBKO MOPSIKOB MOBBICHUIIA
3¢ dexTHBHOCT MHHOPMALMOHHBIX CHCTEM H PaCIIprIIa CPephl X IPUMEHEHUSL.

Bo-nepBbIX, pe3ko BO3POCIH CKOPOCTH BCEX BHIOB OOpaOOTKM HWHGOpMAIMU: TOUCKA U
pa3menieHus (BHyTpY KOMIIBIOTEpA), BbIIa4un (Ha 3KpaH WM TIe4aTh), Mepeaaun ¥ BBoja (10 CpeacTBaM
SJIEKTPOHHONW M KOCMHYECKOH CBS3M B MH(OPMAIIMOHHBIE CHCTEMbI JIFOOOH TOUKH 3eMHOrO Imapa). Jlis
HEKOTOPBIX BUJIOB MH(OPMAIMOHHBIX CHCTEM MMEHHO CKOPOCTH IEpEaddl U BBOJA MIPAIOT PEIIAIOIILYIO
postb. TakoBbI, HAPUMEP, ABTOMATU3UPOBAHHBIE CUCTEMBI MPOJAXKH aBUAIIMOHHBIX U YKEJIE3HOOPOKHBIX
OWJICTOB WJIM MHOTOTEPMUHAIBHBIE CHCTEMBI JIEKTPOHHOW TOPTOBIIM LIEHHBIMH OyMaramu, TJ€ TOJIBKO
BBICOKAs! CKOPOCTh BBOJIA MH(OPMAIIHK MOXKET MCKIFOYUTH MPOAKY MecT (MM aKIHi), KOTOPbIC MHHYTY
HazaJl ObLIM MPOJIAHBI C JIPYroro TepMUHATIA.

Bo-BTOpBIX, BO MHOTO pa3 YBETHMUYMINCH BO3MOKHOCTH XpaHEHHsI OOJBIINX 00BeMOB HH(DOpMALIUH:
KaK 3a CYeT TOro, YTO MAIIMHHBIC HOCHTEIM MH(POpMAIMU (IMCKH U JICHTHI) B COTHH M TBHICSIYM pa3
KOMITaKTHee OyMaXKHbIX HocHTenel (Oymar M KHHT), TaKk M 3a CYeT TOro, YTO TOJBKO IMPH BBICOKHX
ckopocTsix OBM MokHO IPOBOINTH OUCK B TAKMX 00BEMaXx 3a MPUEMIIEMOE BpEMsL.

B-Tperpux, Omaromapsi MCIOIb30BaHHUIO AJIEKTPOHHOM CBs3U U ceTedt DBM morepsiio 3HaveHne
paccrosHEe MeXay WH(POPMAIMOHHOW CHCTEMOM, WCTOYHHKAMHA HWHPOpPMALMM W €€ KIMEHTaMH.
JlocTaTOyHO WMETh mepMuHan, nepcoranvrHyro IBM wmm Apyroe yCTpOHCTBO, TMO3BOJISIONIEE
3ampaluBaTh U MOJIy4aTh HY)KHYIO HH()OPMALIUIO U COSAMHEHHOE C CHCTEMOM KaHaJIaMH CBSI3H.

He cnemyer mymarb, uto BbICOKas 3(p(eKTHBHOCTH COBPEMEHHBIX HH(POPMAIMOHHBIX CHUCTEM
aBTOMATUYECKH JIOCTUTAETCS TOJILKO MIPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPeACTB. J[J1sl TOro 4yToObl
MaKCHMaJIbHO HCIIONb30BaTh MX OIPOMHBIE BO3MOXKHOCTH, HY)KHO XOpOIIO MpopadoTaTh CTPYKTYPHBIE,
AJITOPUTMUYECKHE U S3BIKOBBIE BOIPOCHI, T.€. pa3paboTaTh CTPYKTYPbI JAHHBIX, aJITOPUTMbI 00pabOTKU
MH(pOPMALIUH 1 S3bIKU OOIIEHHSI C CUCTEMOM.



Ha mpumepe otnena kaapoB NpoAeMOHCTPUPOBAHA HepapXuyeckasi CTpyKTypa JaHHbIX. OHaKo
B HMEPapXMUYECKO CTPYKType HE Ha BCE BOMPOCHI MOXKHO ITOJIYYHTH OJMHAKOBO OBICTpHIE OTBETHL. B
PacCMOTPEHHOM TpuUMepe Mo (GaMIIMK COTPYIHHMKA JIETKO HAWTH HYXHbIE CBeJAeHHS O Hem (ero
npu3HaKu). ['opas3no TpyJaHee Mo KOHKPETHOMY 3HAYCHHIO MPU3HAKA HANTH COTPYIHUKOB, KOTOPBIC UM
00J1a1a10T, - MpUIETCs TepedpaTh BCe KApTOYKU. ITO MPOUCXOIUT MOTOMY, YTO B HMepapxuu (Iepese)
JaHHBIX ()aMUJIMK PaCIOJIOKEHBI BhIIIE (HA BTOPOM YPOBHE), YeM TpHU3HaKH. B oTmene kaapoB ropasio
yarie ObIBAIOT BOMPOCHI MEPBOro Tura (1o GpaMuiIny HaWTH MPU3HAK); TO3TOMY HEYI00CTBa, CBI3aHHBIE C
BOIIPOCaMHU BTOPOTO THIIA, HE TaK BEJIHUKH.

Ecnu yariie GpIBalOT BOIPOCH "'T0 MPU3HAKY (CKaKeM, M0 TOy POKACHHS) HATH (haMUITUK BCEX,
KTO UM 00JIajiaeT", TO UepapXxuro HaJ0 CTPOUTH MO-APYrOMY: CTPYIIIUPOBATH COTPYIHUKOB IO TOfaM, T.€.
B JIepeBe JAHHBIX PACIHOJIOKHUTh MPU3HAK "TOA pOXKIeHUS Bble Gpamumy. Ecim ke GpaMumiy Uiyt 1o
Pa3HBIM MPU3HAKaM U BOMPOCHI Pa3HBIX BHUJIOB 33al0TCS OJIMHAKOBO YacTO, TO HEPApXUUECKasi CTPYKTypa
BOOOIIIE OKa3bIBAaeTCsi HEYAOOHOH. BOMpoCck MOCTPOSHUs pa3MUHBIX CTPYKTYP AaHHBIX U 3((HEKTUBHBIX
AITOpUTMOB 00pabOTKK MH(MOPMAIMM B HUX PACCMATPUBAIOTCS B TEOPUH 0A3 OGHHbIX - TEOPETUUICCKOU
OCHOBE MTOCTPOCHUS NH(POPMALTMOHHBIX CHCTEM.

SI3bIKOBBIE IPOOIIEMBI CBS3aHBI C OOECIIeYeHneM yI100HOro obparieHus ¢ cuctemoil. OOpaiiieHue
MOJIH30BATENs K CHCTeMe 3a MH(pOpMaIeil Ha3bIBaeTcs 3arpocoM. B mpocreiiiiem cirydae (pukcupyercs
HEeOOJIBIIOE YHUCIIO BO3MOKHBIX 3aIIPOCOB, Ha KOTOpPBIE 3apaHee rOTOBBI OTBETHL. Tak yCTpOEHBI, HapUMep,
KEJIe3HOZOPOKHBIE CIIPABOYHBIC, TI€ HA IMyJbTE PACIONOKEHbI KHONKM C HAa3BaHWSIMHU CTaHIMH. 371ech
YHCII0O BO3MOXKHBIX 3allpOCOB PaBHO YHCITY KHOMOK. [Ipu HakaTMM KHOIIKU BBIAETCS BCSI UMEIOIIAsiCs
uH(popManus 0 moe3ax 1Mo JaHHOW CTaHIIHH.

Heckonbko Oomnee ClOXKHBIN ciydail - 3ampoc, B KOTOpOM 3adUKCUPOBaH HAaOOp MPU3HAKOB.
3Ha4yeHHs] HEKOTOPBHIX MPU3HAKOB YKa3bIBAIOTCS TMOJb30BareieM (M0 HUM HAJO HCKaTh), 3HAYCHHS
OCTaTbHBIX TPHU3HAKOB JIOJDKHA yKa3aTh CHCTeMa. 371eCh ecTecTBeHHas (hopma 3ampoca - OmaHk (Ha
Oymare WM Ha JKpaHe JHCIUIes), Tpadbl KOTOPOTO - CTaHJAPTHBIC, HO YUCIIO BAPHAHTOB 3aIOJHEHHUS
MO>KET OBITH BEJIUKO.

T'opazzo crnoxHee cuTyarwsi, Kor/a Mojib30BaTeN0 Hy)KeH CTaHIapTHBIN Ha0Op pa3iInvHbBIX TaHHbIX,
YIOBJIETBOPSIOIIMX OMPEICICHHBIM YCIOBHSAM, HAIIPUMED, JIOTHUecKass KOMOMHAITHS Mpu3HaKoB ('BbIAaTh
(daMuIMK BCeX COTPYIHUKOB, poauBmmxcs B uaTepBaie ¢ 1940 mo 1950 rr., KOTOphIe MO0 HEXKEHATH,
7100 KUBYT B MOCKOBCKOM 007aCTH"), WITH TPAaH3UTHBIN KEIE3HOIOPOKHBIA MApPIIPYT ¢ HAUMEHBIITUM
BPEMEHEM OXKUJAHMsI MOE3J0K, WM CIOXKHAs IleroYka oOMEHOB MpH oOMeHe xuiiomand. Cucrema,
CrocoOHasi OTBeYaTh Ha TaKHe 3alpocChl, JOJDKHA pacroyiaraTh CIEHMalbHBIM SI3IKOM 3alpocoB, Ha
KOTOPOM TIOJIb30BaTellb OMKCBIBAET TO, YTO €My HYKHO. Takod SI3BIK MOXET COAEpKaThb pa3IndHbIC
orepaluy Hajl MPU3HAKAMU: JIOTUYECKHEe, apu(PMETHUECKHUE, ONEpPallii CpaBHEHUS U T. A. Tpanciamop
MIPEBpAIIAeT TaKO! 3aIpoC B AITOPUTM NOMCKA HY>KHOW HH(OPMALIUH.

Hapsiny ¢ si3pikoM 3ampocoB (T.e. BXOMHBIM SI3bIKOM), TOJIB30BATENI0 YacTo TpeOyeTcst 3a1aTh
OnpeNieNieHHy0 (GOopMy sl BBIXOAHOW MH(OpMALUK. DTO HYKHO, B YaCTHOCTH, NP MAITMHHON BBIAa4e
(bMHAHCOBBIX U OTYETHBIX JOKYMEHTOB. J[JIs1 3TOTr0 CO3at0TCS SI3BIKU BBIXOHBIX IOKYMEHTOB, C TOMOIIBIO
KOTOPBIX TOJIBb30BaTeb yKa3blBaeT (pOpMy M PACIIONOKEHUE BBIXOJHON HMH(pOpPMaIMM Ha Oymare win
JKpaHe.

Eme onHa BaxkHas mpobiema, KOTOPYIO IPUXOAUTCS peliaTh P CO31aHUN WH(OPMAIMOHHBIX
CHCTEM, - 3TO 3anmTa uHpopmarmu. FiMeercst HeCKOJIBKO CTOPOH 3TOM MpobieMbl. Bo-niepBbix, 3ammra ot
nomex (0COOCHHO TpH Tepeladye Mo JMHUSM CBsi3U) W cOOeB ammaparypbl. Jis ee opraHu3aimu
UCHIONB3YIOTCSI METOABI meopuu Koouposauus. Bo-BTOPBIX, 3allluTa OT HENPAaBUIBHBIX JEHCTBHUN
HEKOMITETEHTHOTO TT0JIb30BATENIS: HUKAKOE HEMPABIJIbHOE Ha)KaTue KHOIOK TepPMHHAJA WM HapyIIeHuE
WHCTPYKIMIA TpU OOILIEHUH C CHUCTEMOH He JOJDKHBI MOPTUTH MH(popMaluio B cucteme. M, HakoHer,
3alIMTa OT HECAHKIIMOHMPOBAHHOTO JOCTYMa, T.€. OT TIOJIB30BATENeH, JKENAIOUMX —TONYYUTh
uHpOpPMAIIUIO, K KOTOPOM y HHUX HET MpaBa JOCTyMa, JU0O0 HCKAa3UTh HMEIONIYIOCS B CHUCTEMeE
uH(popMaruio. s TaKo# 3alIUTHl HCIIOIB3YIOTCS MPOTPaMMHEBIE MTAPOJTH, CPEACTBA MIU(POBAHUS H T. 1.

[IporpamMHOe obecriedeHre MEPBBIX WHPOPMAMOHHBIX CHUCTEM CO3/aBAIOCh KaXIblil pa3 '"c
HYJIS'' . JUT HOBOM CHCTEMBI 3aHOBO CTPOMITHCH CTPYKTYpa JTAHHBIX U MIPOrpaMMBbl 00pabOTKH HH(pOPMAILIUH
B HEM, pa3palaTbIBaics A3bIK 3alIPOCOB, TPAHCIATOP C HErO U T. 1. B HacTrosiee Bpems CyIIECTBYIOT
pa3HOOOpa3HbIe CPEACTBa TPOrPAMMHPOBAHUS MH(DOPMAITOHHBIX CHCTEM - CHCTEMBI YIIpaBIICHUsT Oa3aMu
naudbIx (CYB/I), B cOCTaB KOTOPBIX BXOIST CPECTBA OPTaHM3AIMU CTPYKTYPHI JAaHHBIX, SI3BIKH 3aIl[POCOB
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Y BBIXOJHBIX JJOKYMEHTOB, MpOrpaMMbl BBOIa MH(popMaluH, ynaieHus mycopa u ap. CYB]] cymectBeHHO
YCKOPSIFOT TIpoIiece pa3paboTku NHPOPMAITMOHHBIX CUCTEM.

MaccoBoe pacnpoctpanenre I9BM, 37eKTpOHHBIX CPENICTB CBS3M M coBepiieHcTBoBaHne CYBJ]
BEIYT K TIOCTOSSHHOMY PACIIMPEHUIO O0JIacTel UCIIONB30BaHUsT WHPOPMAITMOHHBIX cucTeM. CrpaBOYHEIC
CITy»ObI, OMOIMOTEUHBIE KaTalIOTH, PA3IMYHbIE KAPTOTEKH - 3TO TPAJUILIMOHHBIE Cephbl UX MPUMEHEHUSI.
ABTOMAaTH3UPOBAHHBIC MH()OPMAIMOHHBIE CHUCTEMBI MPUMEHSIOTCS TaK)Ke€ Ha IMPOU3BOJICTBE. B HHX
BBOJUTCS HMH(GOPMAIMS O XOJI€ BBITOIHEHUs] MPOW3BOACTBEHHBIX 3aKa30B, O HAJIMYMM HWHCTPYMEHTA,
JieTayiel, ChIphs Ha CKIIaAax MpeanpusaTus. B 1emoBoit chepe, Te MOCTOSHHO OOHOBIISIFOTCS CBEIICHHS O
TOBapax W (upmax, OuprkeBas U OaHKOBCKas MH(OpMaIlUs, Kypchl BaTIOT W IICHHBIX Oymar, U B cepe
00cmyXuBaHus (CHCTEMBI MPOIAKK OMIIETOB, OPOHUPOBAHHUSI MECT B TOCTUHHIIAX ) OHU TAKXKE HEOOXOIMMBI.

Nmess mepcoHanbHbli  KoMmbioTep u  HecnoxkHyto CYBJl, dyenmoBek, He  3HAIONIMIA
MIPOrPaMMHUPOBAHUSI, MOXKET CO3/[aTh COOCTBEHHYIO MH(OPMaIMOHHYI0 cucTeMy. COBpeMEHHbIE CpeICTBA
CBSI3U TO3BOJISIIOT TOJKIIOUNTH KOMIBIOTEP K COOTBETCTBYIOIIMM KaHAJlaM CBSI3M M CTaTh aOOHEHTOM
Pa3IMYHBIX HH(POPMAITHOHHBIX CHCTEM.

B ungopmayuonnom obwecmese ponb MHGOPMAIIMOHHBIX CHCTEM KaK B TPYIOBOW JIESITEIHHOCTH,
TaKk 1 B OBITY Bo3pacter emie Oonee. Jlrone, pazpabareiBaronyX, 0OCITYKUBAIOLIMX U HUCTOJIB3YIOIIIX
TaKWle CUCTEMBI, CTAHET ropa3io OOJIbIIIE, YEM JIFOJIEH, N3TOTOBISIONIUX U MIPUMEHSIONUX MaTepUaTbHbIE

opy/Hsi Tpy/a.

ABTOMaTU3NpOBaHHbIE NHPOPMaLMOHHbIe cuctembl (AUC)

B sT0oT KNMacc cucrteM NpUKIATHOM MH(OPMATHKH BXOIAT WH(OPMAIMOHHBIE CHUCTEMBI, OOIIas
CTPYKTypa KOTOPBIX ITI0OKa3aHa Ha PUCYHKE.

BaHK gaHHbIxX

v

Bnok pacwnthpoBKU Enok noucka
3anpocoB

A

v

Bnok nononHeHWA BaHKa

Monb3oBaTenb AaHHbBIX U CNeXeHWA 3a HUM

AAMUHWUCTpaTop baHKa AaHHbIX

OCHOBY TakOW CHUCTEMBI COCTABISIET OGHK OQHHbIX, B KOTOPOM XPAHUTCS OOMbIIAs MO0 OO0BEMY
uH(popMalUs 0 KakoM-TMO0 001acTH YeIOBEUYECKUX 3HAHWW. TeppUTOpHanibHO ITOT OaHK MOMKET OBITh
pacrpesielIeHHbIM. BaXHO, 9TO UIs TIONB30BATENs ATOT OAHK TMPEACTABISICTCS KaK AWHOE XPaHWIIUIIES
uH(OpMaLIUH, KyZIa OH MOXKET 00paTUTHCS € 3aIPOCOM

B HeaBTOMAaTHU3UPOBAHHBIX UHOOPMAYUOHHBIX CUCHEeMAaX 3apoc 00padaThIBacTCsl YeioBeKoM. B
ANC 3anpockl 00pabaThIBaOT C MOMOIIBIO CHEHAIBHBIX POrpaMM, peai3yeMbIX Ha KoMmbiotepe. J[is
TOTO YTOOBI 3TO CTAJI0O BO3MOXHBIM, HEOOXO/IMM CHEUHUATIBHBINA S3bIK 3armpocoB, noHuMaembii AVUC. [lns
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TIOJTb30BATENs JKENATeNbHO, YTOOBI S3BIK 3alIPOCOB ObUT KaK MOXHO ONIKE K €CTECTBEHHOMY s3bIKY. B
stoMm ciydae AUC pomkHa 001a1aTh CUCTEMOM TTOHUMAHUST TEKCTOB Ha €CTECTBEHHOM SI3BIKE WITH SI3BIKE,
omm3koM K HeMy. B Taknx AUC ucnons3yercs duanocosas cucmema.

YcrpolicTBo O710Ka pacuIM(ppOBKH 3arpoca 3aBUCUT OT BBIOPAHHOTO s3bIKa 3ampoca. OHO
JOCTaTOYHO TIPOCTO, €CIM 3ampochl >KecTKO (uKcupoBaHbl. Ecim ke B KauecTBe s3bIKa 3ampoca
UCTIOJB3YETCs ITOJIMHOYKECTBO €CTECTBEHHOTO SI3bIKA, TO 3TOT OJIOK MOXKET OBITh JJOCTATOYHO CIIOKHBIM.

[Tocne pacmmdpoBku 3arpoca mo uHGOpMAaIMH, coepsKalleicss B HeM, popMHUpYeTcs TTOMCKOBOE
npenucanie (MM MOWCKOBBI 00pa3), MpeacTaBisioNniee 3aaHne Ui TPOIEIyphl TIOMCKa B OaHKe
nanHbIX. [louck B GaHKe JaHHBIX OcyIIecTBisieTcs: O1okoM moucka. Halinennas mHdopmaius BblaeTcs
MOTPEOUTENTIO B YIOOHOH [T HETo hopme.

bank pmaHHBIX TpeOyeT MOCTOSHHOTO OOHOBJIGHMS, TIOTIONHEHWSs W YHCTKH. Jlns 3Toro
UCTIONIB3YETCsl CHeMaIbHbIN BXOAHOM KaHal, KOTOPBIM MOJIb3YETCsl aIMUHUCTPATOP OaHKa JaHHBIX.

YactaeiM ciiyqaeM AUC SBISIOTCS UHDOPMAYUOHHO-NOUCKOBbLE CucmeMbl, TIPEeAHA3HAUYCHHBIE
KaK Ui KOJUICKTUBHOT'O, TaK U JUI UHIMBUIYAIBHOTO MOJIb30BAHUSI.

B Takmx cucremMax XpaHUTCS HMH(OPMAIMOHHBIA MAacCHB, M3 KOTOPOrO MO TpeOOBaHHIM
NoJb30BaTeNneil BblaeTcss HykHas uHpopMmauus. Ilonck wHpoOpMaimy 1o TPeOOBaHHIO IOJIH30BATENS
OCYIIECTBIIICTCS JIMOO aBTOMAaTHYECKH, JHOO0 BpyduHyro (Kak B OHONMOTEKax, KOTJa C 3alpocoM K
PabOTHUKY CIPABOYHOTO POH/IA OOPAIIACTCS YUTATEIh, @ PAOOTHHUK TIOJIb3YETCSI CHCTEMOM KaTaJIoroB) .

Bo Bropom ciyuae wucnons3ytorcs OBM, cHaOkeHHBbIE CHEUATBHBIMH  [IPOrPAMMHBIMU
CpEIICTBaMHM, aHAJIM3UPYIOLLIMMH MIPOLIECCHI 3aIIPOCOB, TIOMCKA U BBIAYHM HYKHBIX JTOKYMEHTOB.

WudopMarimoHHO-TTONCKOBBIE CUCTEMBI JICTISITCS Ha J[BA THTIA.

1. ToxymenTtorpadpuueckass UIIC. B takoit UIIC Bce XpaHuMble JOKYMEHTBI WHACKCHPYIOTCS
HEKOTOPhIM CIICHUATBHBIM 00pa3zoMm. Kakmomy mokyMeHTy (cTaTbe, OTYETy, MPOTOKONY H T.II.)
IIPUCBAaNBACTCS UHAMBUIYAIbHBIM KO, COCTABIISIOIIMI MTOMCKOBBIN 00pa3 gokyMmeHTa. [lonck uaer He mo
caMHM JIOKyMEHTaM, a MO0 HX I[OMCKOBBIM 00pa3aM, KOTOpBIC cojepkarT HuH(popmaimio (ampec) o
MECTOHAXO0XK/IEHUN JOKyMEHTa. FIMEHHO Tak MIyT KHUTH 10 3aKa3aM YuTaTessl B OOIbIINX OMOIMoTeKax
(B MasteHbKHX OHOIMOTEKAX OMOIMOTEKAPh OOBIYHO UINET KHUTH caM). [To TpeboBaHuIO YnTaTEls CHAYaa
HaXOJIT KapTOYKY B KaTajore, a moToM no mudpy, ykasaHHOMY Ha Hel, OTHICKUBAETCS M caMa KHUTA.

Pazmuunst nokymenrorpapudeckux UIIC onpenensiroTcss TeM, Kak yCTPOEH TMOMCKOBBIN 0o0Opa3s
JIOKYMeHTa. B mpocreiiiiemM ciydae 3T0 MPOCTO €ro WHIAMBUIyallbHOE Ha3BaHWe (HampuMep, Ha3BaHHE,
aBTOp, TOJ W3IaHUsS KHUTH). B 0ojee CIOKHBIX CIydasX HET OJHO3HAYHOTO COOTBETCTBHS MEKITY
MIOMCKOBBIM 00pa3oM JOKyMEHTa M CaMUM JIOKYMEHTOM. BronHe BO3MOXKEH cilydai, Korja IOWCKOBBII
00pa3 JOKyMEHTa COOTBETCTBYET HECKOJBKHM Pa3IU4YHBbIM JOKyMEHTaM U, Hao0OpOT, OJMH U TOT K€
JOKYMEHT COOTBETCTBYET HE OJTHOMY, a HECKOJIbKMUM ITOMCKOBBIM 00pa3am.

Takolf HEOAHO3HAYHOCTHIO OONAMAIOT, HampUMep, TIOHCKOBbIE 00pa3bl JIOKYMEHTOB B
JIECKPUIITOPHBIX cHUcTeMax. JleCKpUNTOp - CJIOBO WJIM CJIOBOCOYETaHHE, KOTOPOE TECHO CBSI3aHO C
coziepkaHueM JTokyMeHTa. COBOKYMHOCTh JECKPUITOPOB OIMpPEIEISIeT TPYIIY JOKYMEHTOB CO CXOIHBIM
cojiepkaHueM. B mocnenHee Bpemsi JKypHaJIbl, IyOJMKYIOLIME HAy4dHbIE CTaTbd, TPEOYIOT OT CBOUX
aBTOPOB, YTOOBI [T KaXJIOW CTaThU OHM YKa3bIBAIM CIHMCOK KIIFOYEBBIX CJIOB, KOTOPHIE U MIPAIOT POJb
JIECKPHIITOPOB.

[To HabOpy STHX KIFOYEBBIX CJIOB (HAOOPY IECKPHMIITOPOB) MOXKHO HAWTH CTAaThIO CPEIH BCEX
crateld, BBeeHHbIX B UI1C neckpunrtopHoro tuma.

Oo6mas 6mok-cxema MIIC meckpunTOpHOTO THIIA TIOKa3aHa Ha PUCYHKE.
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AoKyMeHTbI Zanpocbl

BnoK MHAEKCUPOBaHMA BNoK MHAEeKCUMPOBaHMA
NOKYMEHTOB Janpocos

Bnok ¢popMuposaHma Bnok chopMHUpOEaHKMA
NOMCKOEbIX 06pasoB NOMCKOBbIX 06pasoB
3anpocoB AOKYMEHTOB

| |

Bnok sanncK AoKyMeHTOB MonckoBan cucTema

OTEEThI
HMHpopmauMoHHaA 6aza J0KYMeHTOB

Ota cxema umeeT JBa Bxoja. [lo ogHOMY MPOMCXOAWUT MOMONHEHHE XPAHSIIErocss B CHUCTEME
MH()OPMAIMOHHOTO MAaCCHBA JIOKYMEHTOB, a IT0 BTOPOMY MOCTYIAIOT 3aIIPOCHI MOJIB30BaTENEH.

2. ®akrorpaduyueckas UIIC. B ormuune ot gokymenrorpadpuueckunx UIIC B UIIC takoro
TUTIA XPAHATCS HE IOKYMEHTHI, a (PaKThl, OTHOCAIIMECS K KaKOW-TTHO0 npedmemnoii odracmu. XpaHuMble
(bakThl MOTYT OBITH M3BJIEYEHBI M3 PA3NIMUYHBIX JOKYMEHTOB. B 0aze (h)akTOB OHHM CBS3BIBAIOTCS MEXITY
co0oif cucremMoil pa3sHoOOpa3HbIX oTHomeHud. Takas cerb B WIIC HocuT Ha3BaHWe Te3aypyca
peaMeTHON obacTu. 3ampockl, noctynarommue B dakrorpapuueckue UIIC, uenomb3yroT Te3aypyc I
IIOMCKa OTBETOB Ha 3anpochl. [loMCK OCYIIECTBISIETCS METOOM Hhoucka no obpasyy, ILUPOKO
MIPUMEHSIOLIEMYCS B Oa3ax 3HAHUL CUCTEM UCK)YCCIMBEHHO20 UHMEILIeKMA.

UIIC ¢axrorpaduyeckoro THIIA TIOCTENIEHHO TPUOIIKAIOTCA TI0 CBOCGH OpraHu3aludl |
(HYHKITMOHMPOBAHMIO K PA3BUTHIM Oa3aM OAHHbIX N SHAHHH.

JIro6as IC BkitogaeT B ceOst 4eThIpe KOMIIOHEHTA: MH(POPMAIlMOHHBIE CPEJICTBA, IPOrPaMMHBIE
cpenctBa (oOecrieueHne), TEXHHYECKHE CpencTBa, mepcoHan. Hudopmaiionnoe obecredeHne
peanuzyercsi B Buje (ailioBoit cucreMbl WM B Bujae 0a3bl gaHHBIX. baza odaumnvix (B/]) —510
COBOKYITHOCTh ONHMCaHUM OOBEKTOB MpEIMETHOM 00JacTH U CBS3eH MEXIy HUMH, aKTYaJbHBIX IS
KOHKPETHOM MPEMETHON 00JIaCTH.

Crpykrypa nanubix B MIC 00bIUHO CJ0KHA (CIIOKHOCTH OMPEACTAETCS HE CTOJBKO 00BEMOM,
CKOJIPKO KOJIMYECTBOM B3aMMOCBs3€i), 3a7aur Mo 0O0paOOTKe JMAHHBIX OJHOTHIIHBI IS Pa3HBIX
npeIMETHBIX oOsacTeil (co3maHue, MOMCK, BBOA M BBIBOJ, TPYIIHMPOBKA, COPTHPOBKA). [ToaTomy Bce
TUTOBBIE QYHKIIMH 110 paboTe C JaHHBIMH BBIIENICHBI B CIICHUANIBHYIO cuctemy. Cucmema ynpaenenus
oazoii oannvix (CYBJl — 5TO KOMILJIEKC MPOTrPaMMHBIX M S3BIKOBBIX CPEICTB CO3[AHUs, BEICHUS U
MaHUYJIMPOBAHUS JAHHBIMH).

[TporpammHBIe CpeCTBa JENIAT Ha JBE YacTH. cucTeMHoe nporpammHoe obecrieuerue (CITO) u
npuknagHoe nporpammuoe ooecriedenue (I110). B cocra CIIO Bxomut onepanmonHas cuctemMa OBM
(OC) u CYBJI. OC HacTOIBKO TECHO CBS3aHA C TEXHHUECKMMH CPEICTBAMHM, YTO MX YaCTO OOBETUHSIOT
U Ha3bIBAIOT HpOpAMMHO-annapamuoii naamgopmoi, nanpumep, [I1DBM IBM PC ucnonssyercs
mwiatpopma WINTEL (Windows + Intel).

Ilepconan — 310 cHelMaNUCTBl, KOTOpbIe OO0CTyXHMBalOT U comnpoBoxnaatoT MC, ux wyacro
BKITIOYAIOT B COCTAB CHCTEMBI, TOCKOJIBbKY 0€3 TIepcoHaia HEBO3MOXKHA PA0OTHI CIIOKHON CUCTEMBI.
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XXunsHeHHbIV unkn UC

B ocHOBe nesaTeNnbHOCTH MO CO3/aHuI0 U Hcnonb3oBaHuio MC neXuT MoHsATHE >KU3HEHHOTO
UK.

JKu3HEHHBIN UK — 3TO MOJIeNb co3/laHus U ucnosb3oBanus MC, oTpaxaromias ee pa3iuuHbie
COCTOSIHMS, HAYMHAsI C MOMEHTa BO3HHUKHOBEHHS HEOOXOAMMOCTH B JaHHOM KOMILIEKCE CPEJICTB U
3aKaH4YMBasi MOMEHTOM €r0 MOJHOTO BBIXOJIa U3 YIIOTPEOJIEHUS Y M10JIb30BaTENEH.

OmnbiT co3ganus u ucnonb3oBanus MC mo3BoSeT yCIOBHO BBIACIUTH CIEIYIOIINE OCHOBHBIE
ATanbl UX KU3HEHHOTO IMKJIA!

¥4 aHanmu3 — ompeieNieHne TOro, YTo J0JKHA JAeNlaTh CHCTEMA,

Y4 TPOEKTUPOBAHUE — OMPEJEIIEHNE TOTO, KaK CUCTeMa Oy/IeT AeNaTh TO, YTO OHA JOJKHA JIeJaTh.
[IpoektupoBanue »5TO, NpekAe Bcero, cHeHUPHUKAUS TOACUCTEM, (YHKIIMOHATHHBIX
KOMITOHEHTOB ¥ CITIOCOOOB MX B3aMMOJCUCTBUS B CUCTEME,

¥, paszpaboTka — co3fgaHue (PYHKIIMOHATBHBIX KOMIIOHEHTOB M MOJCHCTEM IO OTIEIBbHOCTH,
COEIMHEHHE MOJCUCTEM B €MHOE 1IEJIOE;

¥4 TecTUpoBaHHE — MPOBEpKa (YHKIMOHAIBHOTO U MapaMETPUUYECKOTO COOTBETCTBUS CHUCTEMBI
MOKa3aTeNsiM, ONPEICIICHHBIM Ha JTare aHajan3a ;

Y4 BHeIpeHHE — yCTAaHOBKA U BBOJ CUCTEMBI B JICHCTBHCE;

¥4 compoBOXIEHHE — 00eCIIeUeHUe MTATHOTO MPOIEcca IKCIUTyaTaIlli CUCTEMBI Ha TTPEIIPUSTHH
3aKa34yMKa.

Oranel pa3paboTku, TectupoBaHusi U BHenpeHus MC o0o3HavarOTCs €IUHBIM TEPMUHOM —
peanzanus.

KuzHeHHBbIH LUK 00pa3yeTcss B COOTBETCTBUH C MPHUHIIUIIOM HHUCXOJSIIETO MPOSKTHPOBAHUS
Y, KaK MpaBWIO, HOCUT UTEPAIMOHHBIA XapaKTep: peaJTu30BaHHbBIC ATallbl, HAUMHAS C CAMBIX PAHHHX,
IUKIUYECKH TOBTOPSIOTCS B COOTBETCTBHHM C HM3MEHEHHMSIMH TpPEOOBaHWH W BHEIIHHX YCIOBHIA,
BBEJICHUEM JIOTIOJIHUTEIIbHBIX OTPAaHUYCHUH U T.II.

Ha kaxgom sTame >KM3HEHHOTO IMKJIA TOPOXKAAETCA OIpeneleHHbIH Ha0op TEeXHHUYECKHX
pelIeHUu U OTpaKaAIOMMX WX JOKYMEHTOB, MPU ITOM JUIsl KaXJOrO dTama MCXOAHBIMH SIBIISIFOTCS
JOKYMEHTBI U PELIeHUs, IPUHATHIC Ha MPEbIIyIIEM dTalle.

Cy1ecTByroniye MoJEIN KU3HEHHOTO LMKIIA, ONPEIEISIIOT MOPSAJOK HCIOJHEHUS 3TarloB B
npouecce coznanus MC, a Takxke KpUTEpHH IMepexoja OT 3Tana K dTamy. B cOOTBETCTBUU C 3TUM
HauOOoJIbIlIEE PACTIPOCTPAHEHHE MTOJIYUNUIIN TPHU CIIECTYIONINE MOJIENH.

Kackaonaa modens — TipeAnonaraeT Mepexoj]] Ha CIEAYIOUIM H3Tal Mociie IOJIHOTO
3aBeplICHUs padoT MPeIbIAYIIEero dTamna (XapakTepHa JUisi BOCHHO-TEXHUYECKUX MPOEKTOB).

amam 1

M poexTHpOEAHEE

e 1

| Co o BOE e HHe |

Kackannpiil moaxon xopomio 3apekoMeHaoBan cebs npu noctpoeHun MC, nuas KoTopbx B
caMOM Hayajie pa3pabOoTKH MOXKHO JIOCTaTOYHO TOYHO M IMOJIHO ¢(OPMYJIMPOBATh BCe TpeOOBaHMS, C
TeM 4TOOBI IPEAOCTABUTH Pa3paboTUNKaM CBOOOY pean30BaTh HX KaK MOXHO JIy4IlIe C TEXHHYECKON
TOYKHM 3peHHsA. B 3Ty KaTeropuro nomajnaroT CIO0XKHBIE PAaCUETHBIE CHCTEMBI, CUCTEMBI pPEaIbHOIO
BPEMEHU M Jpyrue noJoOHble 3amaud. OAHAKo, B IPOLECCE HCHOIb30BAHMUSA OSTOr0 IOAXO0JA
oOHapy>KUBaeTcs psl €ro HeJ0CTAaTKOB, BBI3BAHHBIX IPEXkAE BCEro TEM, YTO peajbHBbI Mpolecc
co3nanus 1O HHMKOrJa MOTHOCTRIO HE YKJIAAbIBAETCS B KECTKYIO cxemy. B mpouecce coznanus I10
BO3HHMKAeT MOTPEOHOCTh B BO3BpaTe K MPEIBIAYLIMM 3TaraM M YTOUHEHUHM WJIM MEpPecMOTpe paHee
MIPUHATBIX PELICHUM.
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MpoerrHporarce

Ilosmannaa umepayuonnaa moodeny. Ot1a Mozenb coszganus WMC mnpeanonaraer Haiudue
IIUKJIOB OOPAaTHON CBSI3U MEXAY dTalaMHu.

[IpermymiecTBO Takoil MOJENM 3aKIOYAaeTcs B TOM, YTO MEXATalHble KOPPEKTHPOBKHU
obecneunBaroT 00JIbIIYI0 THOKOCTh U MEHBILYIO TPYAOEMKOCTh 110 CPABHEHHIO C KACKAaTHON MOJIEIBIO.
Ol[HaKO BPEMA JKU3HHU KAXKI0I'0 U3 3TAIIOB MOXKCET PACTAHYTBHCA Ha BECh NMEPHUOA CO3AaHUA CUCTCMBI.

Cnupanvnaa moodenb — ONMpaeTCs Ha HayallbHbIE STalbl JKU3HEHHOIO LUKJA. aHalu3,
IIPEABAPUTENILHOE U ACTAIIBHOE NPOEKTUpOBaHue. KaxkIblii BUTOK CIIUpaIM COOTBETCTBYET IOITAITHON
MOJIENIM CO3JaHMs (hparMeHTa WM BEPCHM CHUCTEMBbl, HA HEM YTOUHSIOTCS LIEJIH U XapaKTepUCTUKU
IIPOEKTA, ONPENENIETCS €r0 KaU4eCTBO, IIIAHUPYIOTCS paOOTHI CIEAYIOIIEr0 BUTKA CIIUPAIIH.

P earmma 1me ®
TE ¢ THNEABE

OcHoBHast po0sieMa CIUPAIIBHOTO IUKJA - ONpeAeIEHUe MOMEHTA Nepexo/ia Ha CIeAYIOUIUi
stan. [[ns ee pemieHus HEOOXOAMMO BBECTH BPEMEHHbIE OTPAaHMYEHHUS Ha KaXAblH U3 OITaroB
XKU3HEeHHoro mukia. Ilepexon ocyiiecTBiasieTcs B COOTBETCTBUU C IUIAHOM, JakKe €CJIM HE BCA
3amjiaHupoBaHHas paboTa 3akoHuYeHa. [lmaH cocTaBiseTcs Ha OCHOBE CTATUCTHUYECKHX JAHHBIX,
MOJIYYCHHBIX B MPCALIAYIUX IIPOCKTAX, U JIMYHOT'O OIIbITAa pa3pa6OTT~II/IKOB.

Hepemuiennsie Bompocsl U OMMOKH, JOMYIIEHHBIE Ha dTamax aHaiau3a U npoektupoBanus HC,
MOPOKJIAIOT Ha TMOCIEAYIONMMX 3Tarax TPYIHBIC, YaCTO HEpa3pemruMbie MpoOIeMbl U, B KOHEYHOM
cuere, MPUBOST K HEYCIIEXY BCETO MPOEKTA.

I'maBHass 0cOOEHHOCTh Pa3paboTKu coBpeMeHHBIX MC cOCTOMT B KOHIICHTpAIIMHM YCHIIMA Ha
IBYX HaudaJbHBIX JTalax ee KMU3HEHHOrO LIMKIIA - aHaJdu3€ M MPOEKTHUPOBAHUH, NMPH OTHOCHUTEIHHO
HEBBICOKOH CII0)KHOCTH M TPyJ03aTpaTax Ha MOCIEAYIOUINX dTarnax.

Ad¢dhekTnBHocTL UC

Hns ouenku s3¢dpdexruBHoctn MC cinyxutr HaOOp KpUTEpHEB, KOTOpPBIE KOJUYECTBEHHO
OIIPEICTISIOT CTETIEHh COOTBETCTBUS CHCTEMBI LIENsM ee co3aanusi. Kpurepuit a3 hexTHBHOCTH TOTDKEH
OBITh HATJISIHBIM, HAIPSAMYIO 3aBHCETh OT PabOThI CUCTEMBI, JOMYCKAaTh MPUOIMKEHHYIO OIEHKY IO
pesynbTaram sKcrepuMenToB. OnennBaroT kak MC B mienoM, Tak U ee KOMHOHEHTHI. OHOBpEMEHHOE
JOCTIDKEHUE BCEX IIeJIel HEBO3MOXKHO, MIO3TOMY Ha MPAKTHKE BBHIOMPAIOT KOMIIPOMUCCHOE PELICHHUE!
OJH W3 KPUTEPHEB ONTHUMM3HMPYETCS, a OCTAIbHBIE CIy)XaT B KauecTBe orpaHumueHuid. I[IpuBenem
TUnrYHbIe 11enH co3nanus MC u kpuTepun Ui UX OLEHKH:
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Ne Hem Kpurepun

1 |MakcumanbHas TOJNIHOTa OTOOpakeHUs |OTHOmEHHEe oObeMa WHQOpPMAIMM B CHUCTEME K
uHpopMau 00beMy HH(MOPMAIIUN HA 00BEKTE

2 MaxkcumanbHasi CKOpOCTh IpefiocTaBieHust |[Bpemsi  0O6paOoTku  AaHHBIX

uH(popManuu Bpewmst orBera Ha 3arpoc
3  |MakcumanbHOE yI00CTBO MOJB30BATENS Bpems Ha QopmupoBaHue 3ampoca W TIOHMMaHHE
OTBeTa
4 |MuHHMaNbHbBIE PACXOJIbI Kanuransneie Bnoxxenus + Texymiue 3aTpaTs
5 MakcuManbHOE U3BJICUEHHUE TIOJIE3HOU OtHouleHne oObeMa BXOJHOM UHpOpMaLUU K
HHpOpPMALHU 00beMy BBIXOTHOU MH(POpMAITUU

6 MunuManbHast U30BITOYHOCTH 0a3bl JaHHBIX | OTHOIIIEHHE 00beMa U30BITOYHON WH(MOpMAITIH
K 00beMy XpaHUMOH HH(pOpPMAIUU

NMonb3oBaTenu UC. TpexypoBHeBOe NpeacTaBneHne AaHHbIX

[Tonw3oBareneit IC M0KHO pa3ieuTh Ha CIECAYIONINE IPYNIbI:

%, cnmy4aifHBII TIONB30BaTENb, B3auMoeiicTBue kotoporo ¢ MC He 00ycClOBIEHO CIyKeOHBIMU
00S3aHHOCTSIMU,

¥, KOHEUHBIH TOJIb30BaTe b (MOTPeOUTENh MH(DOPMAIMK) - JIMIIO WK KOJUIEKTHUB, B MHTEpecax
kotopbix paboraer MC. On paboraer ¢ MC moBcemHEBHO, CBS3aH C YKECTKO OTPaHUYCHHOMN
00J1aCThIO JEATEIILHOCTH U, KaK IIPABUIIO, HE SBJISETCS IPOrPaMMHUCTOM, HAIPUMED, 3TO MOXKET

OBITH OyXranrep, 3KOHOMUCT, PyKOBOAUTENb OPa3/IeICHNUS,

¥, xomnexktuB cnenuanuctoB (mepconan HMC), BKIOYAONMKA aJMUHUCTpATOpa OaHKa JAaHHBIX,

CHUCTEMHOT0 aHAIUTHUKA, CACTEMHBIX U MPUKIATHBIX TPOTPAMMHUCTOB.

Paccmotpum Gonee mopoOHO cocTaB u pyHKuuu nepconana UC.

AOmunucmpamop - 510 cnenmanuct (WIK TPyINa CHCIHATUCTOB), KOTOPBIA MOHUMAET
NOTPEOHOCTH KOHEYHBIX TMOJb30BaTeNel, paboTaeT ¢ HUMU B TECHOM KOHTAaKT€ M OTBEUYaeT 3a
ompejeNieHue, 3arpy3ky, 3amury u dpdexTuBHOCT, paboThl OaHka gaHHBIX. OH JOMKEH
KOOpAMHHUPOBATH Mpoliecc coopa MHPOpMAIUK, TPOSKTUPOBAaHUSA U dKcruyarauuud BbJl, yuuTeBaTh
TEKYIIHNE U NEePCIEKTUBHbBIE TOTPEOHOCTH Nosb3oBareneil. Cucmemmusle npozpammucmel 3aHIMAIOTCS
pa3paboTKOM W COMpPOBOXKIEHHEM 0a30BOro Martemaruueckoro obecmeuenuss DBM (OC, CVYB]I,
TPaHCISITOPOB, CEPBHUCHBIX MporpaMM oOrmiero HasHaueHus). Ilpuxnaousie npozpammucmol
pa3pabaThIBalOT IpOrpaMMBbl JIJIsl peanu3anuuu 3anpocoB K bJl. Ananumuk ctpout MaTeMaTHUECKYIO
MOJIeTTh  TPEMETHOH o0jacTh, UCXOAs ©3 HWHQPOPMAIMOHHBIX MOTPEOHOCTEH  KOHEUHBIX
MOJIb30BaTeNe; CTAaBUT 3aJayd Ul MPHUKIAJHBIX NporpamMmuctoB. Ha mpakTuke mnepcoHan
HeOonpmux MC yacTo COCTOUT W3 OJHOTO - JABYX CIEHUATUCTOB, KOTOPHIC BBIMOIHSIIOT BCE
MEPEYUCIICHHbIE (PYHKIINH.

st pa3HBIX KJIACCOB TOJIb30BATENIE MOKHO BBICIIUTH HECKOJIBKO YPOBHEH MpeacTaBICHUN
00 nadopmanuu B MC.
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Bremnee
npejcTaBienue 3

Breninee
pecTaBicHue 2

Bruemnee

npencrasieHue 1 KII u IIp.

HIPOrPaMMUCT

KonuenryansHoe
IPEJCTaBIEHHE AHIMTHK 1
aJIMHHHCTPATOP
Buytpennee CucTeMHbII
MIPE/ICTABIICHUE MIPOTPaMMHCT
Bruemntnee NpeaACTaBJICHUC MOAHHBIX - 3TO OIIMCAHUC HHQ)OpMaHI/IOHHBIX HOTp€6HOCT€I71

KOHEYHOT'O II0JIb30BaTENIl M MPHUKIAJHOrO mporpammucta. CBsi3b MEXAYy 3TUMHU JABYMS BHJaMU
BHEIIHETO MPEACTaBICHUS OCYIIECTBIISET aHATUTHK.

KoHuenTtyanbHOE mpeicTaBlieHUE NaHHBIX - OTOOpa)k€HHE 3HAaHUK 000 BceW NpeaMETHOMN
obnactu UC. D10 Haubosee MoiHOE MpeACTaBlIeHNE, OTpaXKaroiee CMbIC HHPOPMAIIUH, OHO MOKET
OBITH TOJBKO OJHO M HE JOJKHO COZAEpXkaTh MPOTUBOPEUHl U JBycMbIciieHHOCTeH. KoHnenTyanbHoe
MpEJCTaBICHUE - 3TO CyMMa BCEX BHEIIHUX NPEJCTABICHUN, KOTOPOE YUUTHIBAET MEPCIEKTHUBBI
pazsutust IC, 3HaHus 0 MeTonax o0paboTku nHpopManuu, 3HaHus o CTpykType camoit UC u ap.

[Tpunsito pasnuuate ABe (OPMBI  KOHIIENITYaJbHOTO  TPEACTaBIEHUS HH(POpPMAIIIH:
uHposornueckyro (MHPOPMAIIMOHHO - JIOTHYECKYI0) MOJEIbh KOTOpas HE MPHBs3aHA K KOHKPETHOM
peanu3ali ¥ OpUEHTHpPOBaHA Ha MOJIb30BATElNs; M JAaTaJOIMYECKYI0 MOJENb, KOTOpas yYUTHIBAET
TpeboBanus kKoHKpeTHOH CYB/I.

Buyrpennee (pusuyeckoe) mpeacTaBICHHE - 3TO OpraHM3alUs JAHHBIX Ha (U3UUECKOM
HocuTese nHpopMaluu. ITOT YPOBEHb XapaKTEPHU3yeT MPEACTABICHUSI CUCTEMHBIX MTPOTrPAMMHUCTOB U
NpaKTUYEeCKH HCIONb3yeTcss Tonbko Torga, korma CYBJ[ He oOecmeunBaer TpeOyemMoro
OBICTPOICHCTBUS WM CHEIU(PUUIECKOTO pekruMa 00pabOTKH JTaHHBIX.

Takum o00pa3oM, MHOTOypoBHeBoe mpencTtaBieHue o0 wuHpopmammu B HMC 00ycioBieHO
NOTPEOHOCTSMU Pa3IMUHBIX TPYI MOJIb30BaTENeH U YPOBHEM Pa3BUTHS HHCTPYMEHTAIbHBIX CPENICTB
cozmanuss MC. OHO mO3BOJIAET pa3fenuTh padboTy Mo co3aanuio U oobcuyxkuBanuio HMC Ha
OTHOCHUTENILHO HE3aBUCUMbIE YaCTH.

UcTtopusa n ocHoBHbIe HanpaBneHusa passutusa UC

[Mousitue wunpopmanmonuoit cucrembl (MC) Ha MNPOTSHDKEHHHM CBOETO  CYIIECTBOBAHUS
MIPETEPIIENIO 3HAUUTEIIbHBIE U3BMEHEHUS. Y CJIOBHO MOKHO BbIIENIUTH TpH nokosnenus UC. PaccMoTpum
OCHOBHBIE XapaKTePUCTUKH KOMIOHEHTOB 3Tux NC.

Ilepsoe nokonenue (1o 70-x rof0B) MpeaHA3HAYATOCH IS PEIICHUS YCTAHOBUBIIUXCS 337134,
KOTOpBIE YETKO ONPEEIISIIUCH Ha 3TAIe CO3/1aHUs CUCTEMBI U 3aTEM MTPaKTUUYECKH HE U3MEHSUTUCH.

OcHoBHbIe yepThl 1-To mokonenus NC:

% Texundeckoe 00eCIeYeHHE CUCTEM COCTABIILIN MajloMollHble DBM 2-3 mokoseHus.

Y Wudopmarmonnoe obecneuenne (MO) mpenacraBimsuio coboii MaccuBbl  (aiisibr)
JIAHHBIX, CTPYKTypa KOTOPBIX ONpEAeNsiack TOW MpPOrpaMMoOl, B KOTOPOH OHH
WCIIOJIb30BAJIHUC.

Y% IlporpammHoe oOecrieueHHE CIEUUAIN3UPOBAHHBIE IPHUKIAAHBIE  MPOTPAMMBI,
HanpuMep, MporpaMma HauuciIeHus 3apab0THOM IUIATHI.

¥ Apxutexktypa MC - wnentpanuzoBanHas. Kak mnpaBuio, NpUMeEHsUIach MaKeTHas
o0paboTka 3amad. KoHeyHbIi 10Ip30BaTENb HE UMEN HETIOCPEACTBEHHOTO KOHTAKTa C
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HUC, Bcsa mnpensapurenbHas o0paboTka HWHPOpPMAIMM W BBOJ MPOU3BOIMINCH
nepconanom 1C.
Henocratku UC 1-ro nokoseHus:
¥ CunbHas B3aUMOCBSI3b MEXKAY NporpaMMaMd W JaHHBIMH, TO €CTh H3MEHEHHUS B
NpeAMETHOM OOJacTH TMPUBOJWIM K HM3MEHEHHMIO CTPYKTYpPbl JAHHBIX, a 3TO
3aCTaBIsJIO TepeeNibIBaTh MPOTPaMMBI.
¥ TpynoeMKocTh pa3pabOTKH U MOTU(PHUKAIIMHA CUCTEM.
¥ CroXXHOCTh COTJIACOBAaHUSI YacTel CHUCTEMBI, pa3padOTaHHBIX pPAa3HBIMH JIOJBMHU B
pasHoe BpeMsl.
Bmopoe nokonenue. Ctpeminenue npeojoners HeaoctaTku 1-ro mokonenus UC mopoamio B
70-x Toax TEXHOJOTHUIO 0a3 MaHHBIX. ba3a MaHHBIX CO37MaeTCsl JUIS TPYIITBI B3aUMOCBSI3aHHBIX 3a7ad,
JUIsT. MHOTHX TIOJb30BaTelied U 3TO MO3BOJIAET YACTHYHO PEIuTh Mpobnembl 1-ro mokonenus HC.
Brauane CYB]] pa3pabateiBamuch st 6onbmux IBM, U UX KOIWYECTBO HE MPEBBINIANO JIECATKA.
bnaronapss mosiBnenuto [I9BM texnomorust BJl crtama maccoBoi, co31aHO OOJIBIIOE KOJUYECTBO
MHCTpyMeHTalIbHBIX cpeAcTB U CYBJl nns pazpaborku MC, uTo B cBOIO O4Yepe/b BBI3BAIO MOSBIICHUE
OombIIoro konuyecta npukiaaanbix MC B mpuKIaaHbIX 00JaCcTsIX.
OcHoBHbIe uepThl 2-r0 nokojenus UC:
¥ OcnoBy MO cocrasniser 6a3a 1aHHBIX,
% TIporpammHoe obecrieueHre COCTOUT U3 MPHUKIaIHbIX porpamm U CYB/I.
Y Texamueckue cpenacrsa: IBM 3-4 nokonenus u [I9BM.
% CpenctBa  paszpaborku  MC:  mpouemypHsle  s3bIKM  OporpamMmmupoBanus — 3-4
MIOKOJICHHSI, pacIIMpeHHbIe si3p1koM padotel ¢ BJI (SQL, QBE).
% Apxurextypa MC: Hanbosnee momynspHbl JIB€ pa3HOBUAHOCTH: MEPCOHATbHAS JIOKAJbHAsS
NC, nenrpamzoBanHas B[ ¢ ceTeBbIM 10CTYNIOM.

M2BM
3amaun: MpUKIaTHEIE,
BBO/JI/BBIBO/J] TAHHBIX
I1O: mpuknaaHas mporpaMmma

LenTpanbHas
9BM

3azaqyn: XpaHeHue
Y TTOMCK JJAHHBIX
I10: CYBJ, OC
MO: 6a3a ma"HHBIX

MM2BM
3anayn: NPUKIAJIHbIE,
BBO/JI/BBIBO/T TAHHBIX

I1O: mpuknaaHas mporpaMmma

BonpmnM miarom Brepesa SBUIOCH pa3BUTHE MPUHIMNA “ApPYKECTBEHHOro HHTepdeiica” 1o
OTHOIICHHIO K TMOJb30BaTelNr0 (Kak K KOHEYHOMY, Tak M K paspaboruuky HWC). Hampuwmep,
MOBCEMECTHO MpHUMEHsieTcs rpaduueckuii uHTEepdeiic, pa3BUTbIE CHUCTEMBI MOMOIIM U IMOACKA3KH
MOJIb30BATENI0, Pa3HOOOpa3Hble MHCTPYMEHTHI Ui ympoiueHus: pazpadorku MC: cuctemsl OBICTpOi
pazpabotku npuinoxenuit (RAD-cucTeMbl), cpecTBa aBTOMATH3MPOBAHHOTO MpoekTupoBanus MC
(CASE- cpenctna).

K konity 80-Xxro0B BBISIBUINCH U HEAOCTATKU CUCTEM 2-TO MOKOJICHUS

Y, OONBIIE  KAMUTAJIOBIOKEHUSI B  KOMITBIOTEPH3ALMIO  TPEANPUSTHA  HE  Jaid
oxuaeMoro 3ddekra, COOTBETCTBYIOIIETO 3aTpaTaM (YBEINYMIMCh HAKIIaJHbIE PACXO/IbI, HO
HE TIPOU30IILIO PE3KOr0 MOBBIIICHUS! TIPOU3BOIUTEIBHOCTH);

% BHenpenne WMC CTOJNKHYJIOCH C HWHEPTHOCTBIO JIFOJIEH, HEXENaHWeM KOHEUHBIX
MOJIb30BaTeNIei MEHSTh MIPUBBIYHBIN CTHIIb PaOOThI, OCBaBaTh HOBBIE TEXHOJIOTHH;

Y, K xBanM(UKAIWMK TOJIb30BATENEH CTamM TPEIbABIATHCS 0OOJiee BBHICOKHE TpPeOOBaHHSA
(3HaHMe TEepCOHAJIBHOTO KOMIIBIOTEpPa, KOHKPETHBIX MpUKIaaHbiX mporpamMm u CYB/],
CIOCOOHOCTH TIOCTOSTHHO MOBBINIATH CBOKO KBATU(HUKAIIHIO).

B cBs3u ¢ atM mocreneHHO ctano ¢opmupoBatecsi 3-¢ mokoienue HC. Paccmorpum

OCHOBHBIE uepmul coépemenno2o nokoaenus HC.

Texauueckas matdopma - Momrabie IBM 4-5nokosieHus, UCIOJIb30BaHUE PA3HBIX MIATPOPM

B oot UC (6ombime DBM, momniubie crannonapusie 11K, moounsabie 1K), Hanbonee xapakrepHo
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IIMPOKOE NMPUMEHEHUE BBIYHUCIUTENBHBIX CETEH - OT JIOKAIBHBIX /10 IN100aJIbHbIX.
Nudopmanmonnoe obecnieueHne. BEAyTCS MHTEHCHBHBIE Pa3paOOTKU C €TI0 MOBBIIICHUS
UHTEJUIEKTYaJIbHOCTH OaHKa JAaHHBIX B CJIECAYIOUINX HANpaBJICHUIX:
¥, HOBBIE MOJIENIM 3HAHUH, YUUTHIBAIOIINE HE TOJBKO CTPYKTYpY WH(GOpPMAINH, HO U aKTUBHBIHA
XapakTep 3HaHUH,
¥ cpenctBa omeparuBHoro ananusza uHpopMmarmu (OLAP) u cpeictBa MOAACPKKH MPHHITHS
pemrenwuii (DSS),
%2 HOBBIC (OPMBI TIpe/ICTaBICHHUS UH(POPMALMHK, 00JIee ECTECTBEHHbIC JUTS YeloBeka (MyJIbTHMEIHA,
nonHotekcToBbie B/I, runeprekcroBbie BJI, cpenicTBa BOCIpHUATHS M CHHTE3 PEYH).

[TporpamMmHOe oOecnieueHHe: HOBBIM  SIBISIETCS TOSBICHME UM Pa3BUTUE  OTKPBITOM
KoMIoHEeHTHON apxutekTypsl WC. KommoHeHT - 3T0 mnporpamma, BBINOJHSAMOMAA KaKoH-TuO0
OCMBICIICHHBII ¢ TOYKH 3pEHHs KOHEUHOTrO I0JIb30BaTesl Habop (YHKUMI M MMerolas OTKPHITHIN
unrepdeiic. [10 NC cobupaercst M3 TOTOBBIX KOMIIOHEHTOB. KOMIIOHEHT MOXKeT ()yHKIIMOHUPOBAThH Ha
pasHbIX THIax OBM U cBsA3b MEXIy KOMIIOHEHTAaMH yCTAHABJIMBAETCS HE HA dTare KOMIWJISALMHY, a B
peanpHOM MaciiTabe BpeMeHHU. Takoi MPUHIIMIT TTOCTPOCHUS MO3BOJISIET UCTIOIh30BATh HAKOIUICHHBIN
OTIBIT IPOrPAaMMHUCTOB, YCKOPsATh pa3padboTky UC, coznaBats pacnpenenennslie MC.

Apxutektypa MC - pasHoOOpa3Ha B CBSI3M C MHOTOIUIaTGOpPMEHHOCTHIO. Pa3BuBaercs
Tpexcrynenyaras moaens VC.

Momnuasa DPM Momnasa 9BM Majgomomnsbiii ITK
Cepsep B/] CepBep npuioxeHuit TOHKHUH KIHEHT
Patora ¢ B]] [Ipuknanueie 3agaun BBo/BBIBOI JaHHBIX

brnaronmapst TakoMy MOCTPOCHHMIO CHUXKAIOTCS TPEOOBaHMS K KIMEHTCKHM MAaIlMHAM M 0O0IIas
CTOUMOCTh CHCTEMBI, MOBBIIIaeTcss 001as 3pGEeKTUBHOCTh M MPOU3BOJIUTEIBHOCTh. Y3KUM MECTOM
SIBIISIETCS TIPOMYCKHASI CIIOCOOHOCTH U HAJIC)KHOCTh BBIYMCIUTEIBHBIX CETEH.

Metonst  paszpabotkun  HC: mnpu  TpagMIMOHHOM TMOAXOAE CHayala  BbISBISUINCH
WH(POPMAIMOHHBIE TOTOKM Ha TPEINPHSITHH, a 3aTeM K JITOH CTpyKType mnpuBs3eiBasiack MC,
MOBTOPSISI M 3aKperuisisl TeM CaMbIM HEJAOCTAaTKW opraHusanuu OmsHeca. B 90-93 r.r. OypHO
oOcyxnanachk uzest Ou3Hec - peMHKUHUPUHTA, TIpeaoxkeHHas M. XammepoM. OHa COCTOUT B TOM, YTO
JUIS TIONTydeHus: cymiecTBeHHoro 3¢gdekra or MC HeoOxoaumo oIHOBpeMeHHO ¢ paspabotkoit C
MEPECMOTPETh U OU3HEC-TIPOIIECCHI, YIAIHB H YIIPOCTHB HEKOTOPHIE U3 HHX.

Takum o0pa3oM, coBpemeHHass kopropatuBHas WC pomkHa co3naBaTbes Kak 4YacThb
IPeIPUITHS, BKIIIOYaroIas Ou3Hec-apXUTEKTYpY, MepcoHal U HHHOPMAIIMOHHbIE TEXHOIOTHH.

Knaccudumkauma NUC

ITo pexumy paboret MC nenarcs Ha MakeTHbIC, TUANOTOBBIE W CMeENIaHHbIC. [lakeTHBIE
HC paboTaroT B MakeTHOM pEKMME. BHayase JaHHbIe HAKAIJIUBAIOTCSA U (OpMHUpYyeTCs MaKeT TaHHBIX,
a 3aTeM MakeT IOClie0BaTeNIbHO oOpabaThiBaeTCs psiioM mporpamm. HemocTaTtok 3Toro pexuma -
HU3Kas ONEpPaTUBHOCTb MPUHSATUS pEIIeHUH U 000COOJEHHOCTh IOJNb30BATENsl OT CHUCTEMBI.
Huanoroseie UC paboTaroT B pexumMe oOMEHa COOOIICHHUSIMHU MEXIY MOJb30BATENIMU U CUCTEMOM
(mampuMep, cucTeMa MPOJAXKHK aBHAOHUIETOB). ITOT PEXKHUM OCOOECHHO yM00CH, KOTJa MOJIb30BATEh
MOJKET BBIOMPATH MEPCTICKTUBHBIC BAPUAHTHI U3 YHCIIA MPEJIAaraéMbIX CHCTEMOM.

[To cmocoOy pacmpeneneHusl BBIYUCIUTENBHBIX pecypcoB NMC nenstcs Ha JOKanbHBIE U
pacnpenenennble. JlokansHele WMC wucnonedytor oany OBM, a B pacnpenenenusix MC
B3aMMOJICHCTBYIOT Heckoiabko OBM, cBsa3aHHbIX ceTblo. OTaenbHbIE Y31bI CETH OOBIYHO
TEPPUTOPUANBHO YIAJIEHbl JpYyr OT Jpyra, pellalT pas3Hble 3a7adyd, HO HCIHOJIb3YIOT OOIIyIO
nH(OpMAITMOHHYIO 0a3y.

Mo dyHkumsam paznmuyaror Tpu Buna MC: mHbopmanmonHo - mouckoBbie cuctemsl (UIIC),
cucreMsl 06pabotku ganubx (COJI) u aBTOMATH3UpOBaHHBIE CUCTEMBI yripaBienus (ACY).
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Cuctrembl 00pabotku manubix (COJl) mpenHasHauyeHbl Ui PEUICHUS 3aj1ad THIA pacdera
3apabOTHOM TJIATHI, CTATUCTHYECKOW OTUYETHOCTH | T.I. Takue CUCTEMBI Hapsy ¢ QYHKUIUSMH BBOJA,
BBIOOPKH, KOPPEKLIUU UH(DOPMALIMY BBHITIOJIHAIOT MAaTEMaTHYECKUE pacueThl 0e3 MPpUMEHEHHUS] METOI0B
ontummsanuu. ACY ormmgaercs or COJl Tem, 4TO caMa BBIMIOJIHSAET yIpaBJIeHYeCKHue (DYHKIUU TIO0
OTHOIIEHHIO K 00bekry. B ACY BKIIOYAIOTCS NPHUKIAIHBIE TMPOTPAMMbl JUIS TPUHATHS U
ONTUMHU3ALMK ylpaBieHueckux pemeHuil. Ilpumepom ACY sBnsercs cuctema A ONTUMaIbHOTO
YIPaBJICHUS 3allacaMy MaTepUaioB Ha CKIIAE.

HNudopmarmonno-nouckosbie cucrembl (MUIIC) mpenHa3HadeHbl Ui MOMCKAa TPeOYeMOTro
JIOKyMEHTa WK ()akTa B MHO>KECTBE JIOKYMEHTOB.

JokymeHT O06paboTka
JIOKyMEHTOB

Xpanuiuuie
JOKYMEHTOB

Xpanunuiie
WISt oA

A 4

Haiinennsiin

3anpoc O6paboTka CpaBHeHHe JOKYMEHT

3aIpoCcoB

T1O/1-1103

IMouckoBeiii 00pa3 gokymenrta (I[1O/]) monydaeTcst B pe3ysibraTe mpoiecca WHASKCUPOBAHHUS,
KOTOPBI COCTOMT M3 JBYX OJTaloOB. BBHISBICHHE CMbICIA JIOKYMEHTa W OINHCaHWE CMbICIAa Ha
CIeUaTbHOM HH(POPMAIIMOHHO-TTONCKOBOM si3bike (MIT151).

3anpoc k UIIC onuchiBaeTcs Takke Ha 3TOM si3bike. [IoMCK JOKyMEHTa COCTOUT B CpaBHEHUU
MHOXKeCTBa Xxpansmuxcs B cucreme I[1OJ] u Tekymero mouckoBoro obpasa 3ampoca (I103), B
pe3yNbTaTe Yero MoJIb30BaTENI0 BhIIACTCS TpeOyeMblil TOKYMEHT WK OTKa3. PasnuyaroT aBa pexxuma
paboter UIIC: Tekymee wuHPOPMHpPOBAHUE TIOIB30BATENIEd O HOBBIX TMOCTYIUICHUSX H
PETPOCIIEKTUBHBIN MOUCK 1O Pa30BbIM 3ampocam [6].

ITo xonnenuuu nocrpoerns MC nenarcs Ha GaiioBbie CUCTEMbI, aBBTOMAaTU3UPOBAaHHBIE OaHKU
nauubiXx (ABJI), uHTeIeKTyanbHble OAHKH JaHHBIX (OaHKU 3HAHHIT) M XPAHWIUIIA TaHHBIX.

HNudpopmanmonnoe obecriedenne VC mepBoro Tuma mocTpoeHo B Bujae (ailnoBeix cucreM. B
coBpeMeHHbIXx DOBM omepannonHas cucrema OepeT Ha cels pacmpeielieHne BHEIIHEeW MaMsTH,
oroOpakeHHe WMeH (aillIoB B COOTBETCTBYIOIIME aJpeca BO BHEIIHEH MaMsITH U oOecredeHue
noctyna K naHHbeIM. [Iporpammuoe obecniedenne NMC nampsmyro ucnonsdyer ¢yakiun OC ans
paboter ¢ (¢aiinmamu. DaloBBIe  CUCTEMBI OOBIYHO  OOECTIEUMBAIOT  XpaHEHHE  CJIa0o
CTPYKTYpUPOBaHHON uWHOpMaIMU, OCTaBiIsAsS JaJbHEHIIYI0 CTPYKTYpU3AlMIO  MPUKIATHBIM
nporpaMMaM. B Takux cucTeMax CJIO0KHO PEIIUTh MpPOOJIEeMBl COTJIACOBAHMS JAHHBIX B Pa3HBIX
daitnax, KOJUIEKTUBHOTO JOCTYMA K TaHHBIM, MOAU(DHUKAIINN CTPYKTYPHI JAHHBIX.

bankoM JaHHBIX Ha3bIBAIOT CUCTEMY CIEIMAIbHBIM 00pa30M OpPraHM30BaHHBIX 0a3 JaHHBIX,
MPOrPaMMHBIX, TEXHUYECKUX, S3BIKOBBIX M OPraHU3allMOHHO - METOJUYECKHX CPEJCTB,
IpeJHa3HAaYeHHbIX JUIs1 OOecleueHus IEHTPAJIM30BAHHOIO HAKOIUIEHUS U KOJIJIEKTUBHOIO
MHOTOIIEJIEBOTO HCIIOIb30BAHUS TaHHBIX.

18



Ilepconau CYB/ B

Karasorn
Mosb3oBaTenn Ipuxnaanbie CaoBapu-
<«
NporpaMmel CIPaBOYHUKH

B otnnune ot QailnoBeIx cucTeM, CTPYKTypa 0a3bl JaHHBIX MEHBIIE 3aBHCHUT OT MPHUKIAIHBIX
nporpammM, a Bce GyHKmu 1o padore ¢ bJ] cocpenoToueHsl B crielaibHOM KOMIIOHEHTE - CHCTEME
ynpasienus 6azamu naHabix (CYBJI), kortopast Wrpaer HEHTPaabHYIO POJb B (YHKIIMOHUPOBAHUH
0aHKa JaHHBIX, TaK KaK OOECIEYHMBAET CBS3b MPHUKIAIHBIX MPOrpPaMM M TOJb30BaTeNIei, JaHHBIMHU.
Ceenenust o cTpyktype BJl cocpemoroueHbl B cioBape-CIpaBOYHHKE (PEMO3UTOPHH). ITOT BHI
uHpOpMaIlMK Ha3bIBaeTcs MeTamH(oOpMarmeil. B coctaB MeTamHpopMaIuu BXOTUT CEMaHTHUYECKas
uHbopManus, (U3MUecCKUe XapaKTepUCTHKH MAaHHbIX W WHGpopManus 00 ux ucnoiabzoBaHuu. C
MOMOIIIBIO CJIOBAPEH JaHHBIX aBTOMATU3UPYETCs IPOIECC HCIOb3oBanus MetanHpopmanuu B UC.

WuremtexkryanpHpiii 0ank mganuaeix MBJ] (puc. 1.6) - 3TO CpaBHHTENBHO HOBBIH CIIOCOO
noctpoenus VC, nmpu koTopoM uHPOpMAIIS 0 TPEIMETHONW 00JIaCTH YCIOBHO AEITUTCS MEXAY IBYMS
Oazamu.

Cucrema B3
MOMNOJTHEeHHS
3HAHMM

JAuasorosbiii IlnanupoBIInK CYBJ
npoueccop

IMonb30BaTesn IIpukiaaanbie
MPOrpaMmsl

ba3za naHHBIX COIEPKUT CBEACHUS O KOJIMYECTBEHHBIX M Ka4ECTBEHHBIX XapaKTEPUCTUKAX
KOHKPETHBIX 00beKkTOB. baza 3HaHMIl conepKuT cBeieHus o 3akoHoMepHocTax B 10, mo3Bomstomiue
BBIBOAWTH HOBBIE (akThl M3 uMmeromuxcs B BJl; mera wuHpopmanmio; CBEACHUS O CTPYKType
peIMEeTHOM 00J1acTH; CBelleHus], 00ecTeurBaroIe MTOHUMaHUE 3a1poca U CUHTE3 OTBETA.

Jnanoroselil mporeccop MpeIHa3Ha4eH JUlsl IOHMMAaHMs CMBICIA 3alpoca M €ro NnepeBoja B
TEPMHHBI 3HaHUM, 3a0KeHHbIX B b3. [InanupoBmuk mpeobpasyeT MoyydeHHBIH 3ampoc B pabouyro
nporpamMmy, cocTaBisisi ee u3 moayneit, umeromuxca B b3. Iloacucrema mnomnosiHeHUs 3HaAHUMN
no3BosisgeT C obydartbes.

Eciu B TpagunuoHHOM OaHKE JaHHBIX 3HAHUS O TMPEIMETHOM OONacTH 3aJl0KEHBI
POrpaMMHUCTOM B KaXAYyH NPUKIAAHYH [porpamMMmy, a Takxke B cTpykrypy bJl, 1O B
MHTEJUIEKTyaJ IbHOM OaHKE NaHHBIX OHU XpaHATCA B 0a3e 3HAHWH M OTAEICHBI OT MPUKIIAIHBIX
nporpaMM. B oTiMuue OT [AaHHBIX, 3HAHUS AKTHUBHBI. HAa HMX OCHOBE (OPMUPYIOTCS IeNd U
BbIOMpatoTcsi crnocoObl ux npoctwkeHus. Hampumep, WBJl B cucteme CKIaJACKOTO ydeTa MOMKET
ABTOMATUYECKU pearupoBaTh Ha TaKoe COOBITHE, KaK YMEHbIIIEHUE KOJIMYECTBA JAeTaliell Ha CKIIaje 10
KpUTHYECKOH HOpMBI, ipu 3ToM MB]] 6e3 ydacTtus mosib30BaTessl reHepUpyeT JOKYMEHTHI JUTs 3aKa3a
STHUX JI€TAJIel U OTHPABIIAET UX MO 3JIEKTPOHHOU MMOYTE MOCTABIIUKY.
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Jlpyroe xapakTepHoe OTJIMYUE 3HAHUH OT JIAHHBIX - CBSI3HOCTh, IPUYEM 3HAHUS OTPAKAIOT KaK
CTPYKTYpPHBIC B3aUMOCBSI3U MKy OOBEKTaMH MPEAMETHOM 00JIaCTH, TaK ¥ BHI3BAaHHBIE KOHKPETHBIMU
Ou3HeC - MpolleccaMH, HaIpUMep TaKHhe CBsI3U, KaK "MPOUCXOTUT OJHOBpEMEHHO", "ciemnyer u3...",
"ecnu - 0" U 1Ip.

Haxkonern, cymectBeHHyto poinb B WB]J] urpaer ¢opma mpencraBieHus WHGOpMAIUK s
MIOJIL30BATE/IsA. OHA JOJDKHA OBITh KaK MOJKHO OJHXKE K €CTECTBEHHBIM Il 4YeJIOBEKa croco0am
obmena mgaHHbIMH (pOdeCCHOHANBHBIN €CTECTBEHHBIN SI3BIK, PeYeBOl BBOJ / BBIBOI, rpaduyeckas
dopma).

B HacTosmiee BpeMs B KOPHOpPaTHUBHBIX 0a3aX JaHHBIX HAKOIUICHBI THTAHTCKHE OOBEMBI
UHPOpPMAIIMK, OJTHAKO OHA HEIOCTaTOYHO 3(PPEKTHBHO HCHONB3YyeTCSl B MPOLECCE YIMPABICHHS
Ou3HecoM, MO3TOMYy OYypHO pa3BuBacTcs HoBas ¢opma mnoctpoenus MC - ckmagpl (XpaHHIIHINA)
JTAHHBIX.

YHupepcanbHblIii Kga3zunocrositnnas BJ|

HHTeppeiic

OnepatuBHas B[

DSS - cucrema
NPUHATHUS peleHui

OLAP —Hoacucrema
ONepaTuBHOIO
aHAJIM3a JAHHBIX

Iloab3oBaTesn

XpaHunuine IaHHBIX MpeJCTaBiseT co00il aBTOHOMHBIM OaHK JaHHBIX, B KOTOpOM 0a3a
JMaHHBIX pa3JielicHa Ha JBa KOMIIOHEHTa: omepaTuBHas bJ[ XpaHUT Tekylryro WHQPOPMAIUIO,
KBa3unocrosiHHass b/l coaepXUT HMCTOpUYECKHE [aHHbIE, Hampumep, B omepatuBHOW bBJl moryr
COIEPKAThCA JaHHbIE O IMpoJaXax 3a TEKyIIMA ToJ, a B KBa3UNOCTOSSHHOM bJ[ xpansrcs
CUCTEeMaTU3UpPOBAaHHBIE TOJOBBIE OTUETHl U OajaHCHI 3a BCE BpPeMsl CYIIECTBOBAHUS MPEANPHUSATHUS.
[MoxcucreMa omepaTWBHOTO aHAlM3a JAHHBIX MO3BOJIIET d(PPEKTUBHO U OBICTPO aHATU3UPOBATH
Tekymryto nopmanuio. [loncucrtema npuHATHS pelIeHUI MOIb3yeTCs 0000IIEHHON U HCTOPUYECKON
uHpOpMaIel, MPUMEHSIET METOJbI JIOTUYECKOTO BBIBOJA. {11 OOIIEHHUsS C IOJIh30BATENIEM CITYKUT
YHUBEpCaIbHBIA HHTEP]EIiC.

Bri6op Toro mnu wunoro kimacca MC 3aBUCHT OT ee Ha3HAUYE€HMs] U KOHKPETHBIX YCIOBUH
MIPUMEHEHUS.

CTpyktypa nporpammHoro obecne4yeHust UC

ITO uHpOPMAITMOHHON CHCTEMBI COCTOUT U3 HECKOJIBKUX B3aMMOCBSI3aHHBIX YaCTeH, KaKaas u3
KOTOPBIX ONpENENsieT B CUCTEME 3a/laHHbIE CBOMCTBA. AHAIM3 3TUX CBOWCTB MO3BOJISIET BBIACIIUTH
cienyromme OJIOKH:

Oobecneuenue ynpagienus
Y, YnpaBasioumii 6;10k. CoIepXUT dJIEMEHThI, 00ECTICUUBAIOIINE YIIPABICHHE CUCTEMOU U
TEXHOJIOTUIO  pabOThl  OTACNBHBIX  NPHIOKECHHUW.  YTPABISAIOUIME  MPUIOKECHHUS
OPUEHTHPOBAHbl Ha TMpenocTaBlieHne HHpopMmammu s oOpabOTKHM MU HACTpPOUKe
pazmuuabix mapamerpoB MC. Kpome TOro, OHM BKIIOYAIOT B CeOs, TMPHIOKEHHS
MPEIOCTABIAIONINE HHDOPMALIUIO ISl IPUHSITHS PEIIeHHH, THO0 KaK AJIEMEHT yIpaBIeHUs
MOCJIEIOBATEIBHOCTBIO BBIMOJHEHHUS TEXHOJIOTMYECKOTO IMpolecca. YIpaBisiomuil OI0K
COCTOUT U3 HECKOJIBKUX YaCTEH:
Aomunucmpamuenas uacms - COHEPKUT DJIEMEHTBl, OPHUEHTHUPOBAHHBIE Ha
yIpaBJIE€HUE CUCTEMOI, B KOTOPOI MPUHATHE PELICHUH JIEKUT B 00JACTH JIEHCTBUI
nonp3oBarens. Hampumep, ynpasiieHne 10MyckoM K HH(QOPMAIMK B MIPHIIOKEHUSX.
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Ynpasnarowas  uwacmb - COOEPKMUT  DJIEMEHTHI, OpPUEHTHUPOBAaHHBIE  Ha
aBTOMATHUYECKOE YIPABICHUE TEXHOJOTMYECKHMM IMKJIOM  HH(pOPMAlMOHHOM
CHCTEMBI, TJIe TPUHUMAIOTCS pemeHus no padore MC 6e3 ydacTust moip30BaTesei.
Oobecneuenue dusnec-npoyeccos
¥, KouBeiiepublii 0si0k. COIEpXUT DIEMEHTHI, COCTABIAIONIME TPYIIY pEIICHHHA
o0ecTeYnBarOIUX TMPOU3BOJACTBEHHBI IMKJI PabOThl WH(GOPMAIMOHHONH CHCTEMBI.
KonBeiiepHble NpHIIOKeHHUs BBIIOIHAIOT cOOp M 00paboTKy MH(OpMAaIUK MO 3aJaHHBIM
IIpaBWJIaM U B OTIPEAEIEHHON MTOCIE0BATEIbHOCTH.

Y2 YduerHblii 6J0K. COACPKUT JIEMEHTHI, 00CCIICUNBAIONITNE YICTHBIE (DYHKIIMH CHCTEMBI, C
perucTpanueil MpoUCXONAIUX H3MEHEHUH. YdYeTHble MPUIIOKEHUS OPUEHTHUPOBAHBI Ha
BBOJl, XpaHCHHE W TMPEJOCTaBJIeHHEe WH(HOPMAUKA HEOOXOMUMOW ISl BBIMOTHCHHS
TEXHOJIOTUYECKOTO IIUKJIA.

Ctpyktypa npunoxeHun B UC

[Tonp30oBaTenbcKUe MNPHIOKEHUS MOTYT OBbITh KJIACCU(HUUMPOBAHBl HE TOJBKO IO UX
(GYHKIMOHATBHON NPUHAUIEKHOCTH K TOM WIM WHOH Tpymnme, HO W 1o (opMaM OpraHHU3aluu
OTHOIIECHUN Mexay HUMH. Dopma opraHusalnuy B3aMMOICHCTBHS MOJIb30BATEIBCKUX MPWIOKEHUN B
€AUHYIO CUCTEMY MOYKET UMETh CIEAYIOIINMI BU!

Y TexHomornyeckasi OpraHu3alius;
£ Bpemennas opranuzanus;
£ AJIMUHHUCTpATHUBHASI OpraHU3aIINS .

Texnonocuueckaa opeanuzayus B3aUMOJCHCTBHUS TPUIOKEHHH B CHUCTEME OCHOBaHA Ha
3amaBaeMoil ympasistromuM 610kom VMC, mocnenoBaTeabHOCThIO pabOTHl MPHIIOKEHUH. JTa dopma
HauOonee mpuemseMa /Ui IOCTPOCHHs OTHOIICHHH B KIHEHT/CepBepHOW TexHomoruu. Ero
JOoCTUTraeTcs, HeoOXoauMas “TEeXHOJOormdeckasw IOCIeAOBATEIbHOCTE B pPadOTe MPUIIOKEHUH.
[Topsitok BBITOTHEHUS] PELICHHWH OCHOBAaH HAa MEXAHWYECKOM KOHTPOJE pabOTHl Pa3MUYHBIX YacTel
CHUCTEMBI.

Bpemennaa opeanuzayua B3aMMOJCHCTBUS TPUIOKEHHH B CHUCTEME CTPOMTCS Ha paboTe
OJICMCHTOB B CTPOIr0 3aJaHHBIC MHTCPBAJIBI BPCMCHU. HpI/IJIO)KCHI/Ie MOKET OBITH AKTUBU3UPOBAHO B
YETKO ONpe/IeIeHHOe W 3a1aHHOe BpeMs. [1ops10K BEITOTHEHUS pelleHH OCHOBAH Ha YIPABICHHH
IIOCJIICAOBATCIIbHOCTBIO BBIITOJTHCHUA HpI/IJIO)KeHI/Iﬁ BO BpCMCHHBIX MHTCPBAJIaX.

AOmunucmpamuenas opeanuzayusa TPWIOKCHUH OCHOBaHAa Ha HMH(OPMAIMOHHOM
B3aUMOJCHCTBUU, B KOTOPOM OJHO U3 IPWIOKEHUN SBIACTCS YIPABIAIOIUM, a JpyTrue
NOJYMHEHHBIMH. B Takoif cTpykType mpaBuia paboThl MOJYNHEHHBIX MTPUIOKEHUI 3aBUCIT OT pabOThI
YHOpaBIAIOOIETO  HPHUIIOKCHUA . HOpSI,Z[OK BBIINIOJTHECHUA peIHeHI/Iﬁ OCHOBaH Ha IIOCTOAHHOM
B3aUMOJICHCTBHY TTOTYMHEHHBIX U YIPABIISIONIETO PHIOKECHUS.

CtpykTypa xpaHeHusa nHcgpopmauum B UC

[Ipu TPOEKTHPOBAHUU CTPYKTYpPHl XpaHEHHS WH(POpPMAIMU CIEAYeT YYUTBHIBATH HE TOJBKO
TpeOOBaHUs, TPEABIBISIEMbIC MPOrPaMMHO-AIAPAaTHOW TUIAaTGOpPMON, HO M “>KM3HEHHBIH IHKI
uHpopmanuu xpanumoii B /1.

“Kuznennolii yukn ungopmayuu” oTpaxkaer TO, YTO BCE JaHHBIC BBEJCHHBIE B 0a3y JaHHBIX
UMEIOT 11eJ1eco00pa3Hblii BpeMEHHON MHTEpBaJl UX MCHOJb30BaHus. [IpoexkTupoBanue 0e3 yuera 3Toi
OCOOCHHOCTH TMPHUBOJUT, K M3JIMIIHEMY XpaHEHHIO WHGOpPMAIlMU B OMEPATHBHBIX AJIEMEHTax Oa3bl
JaHHBIX. DTO MOKET YBEJIMYMBATH BPEMSI PEaKI[Mi CUCTEMBI Ha 3aIpPOCHl M YCIOKHUTH 00CTYXKHUBaHHUE
0a3bl TaHHBIX MPOU3BOJICTBEHHBIMU MPUIOKEHUSAMH. [IpoeKTHpOBaHNE C YUETOM “JHCUZHEHHO20 YUKIA
ungopmayuu” TO3BOISET TOBBICUTH ycToWuuBocTh BJ[, M Ha BHeCTH orpaHMyYeHHs Ha O0BEM
XPaHUMBIX JaHHBIX.

AHanu3 pa3auyHBIX HH()OPMAIIMOHHBIX CHCTEM TIO3BOJIIET BBIIEIUTH HECKOJIBKO TPYII, IO
KOTOPBIM BO3MOXHO KJIACCU(UITUPOBATH TAOIUIIBI Oa3bl JaHHBIX !

Y, TexHomoruveckas rpyrma,

¥, ObecrieynBaroIias rpyrmma,
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Y. ApxuBHas rpymrma.

K “mexnonozuueckoii zpynne” oTHOCATCS TaONMIBI, B KOTOPBIX XPAaHHUTHCS WHMOpMaIus
oOecrieunBaroImasl TOJMHBIM LMK BBHIMOJHEHHS “Ou3Hec-mporieccoB”. OHa akTyalbHa TOJBKO Ha
MOMEHT BBITIOJIHEHUS TTpolieccoB. Hampumep, HabOp AaHHBIX, KOTOPBIM (OPMUPYETCS U UCTIONb3YETCS
B ompeneneHHblid BpemMeHHoM uHTepBai. Kak mpaBwio, B UC momoOHBINM THUN JAaHHBIX SIBISIETCS
HaubOosee OO0bEeMHBIM. [l TMOCTpOEHUs ONTUMAIbHBIX MOJENed XpaHEHUS M TMPEJOCTaBICHHS
JTaHHBIX, C TEeM, 4YTO Obl HMMETh BO3MOXXHOCTh PEKOHCTPYHPOBATH COCTOSHHUE CHUCTEMBI Ha
OTpe/ieNIeHHbIE MOMEHT BPEMEHHM, CJIeyeT OpPraHu30BaTh MEPEBOJ MCIOJb3yeMoil MH(opMmanuu B
“apXUBHYIO TPYIIY", UM YHUUTOXKATh HAKOMUBIIKECS AaHHbIe. Hannuue B akTUBHBIX 3semMeHTax bJ[
HEUCHONb3yeMoi UH(OpPMAIMKU MPUBOAUT K YBETUUYCHHUIO BPEMEHU PEaKIMU CUCTEMBbI Ha 3alpOChl U
YCIIOKHSIET OPTaHU3aIUI0 IO 00CITYKUBAHUIO 0a3bl TaHHBIX.

K “obecneuusaroweii zpynne” otHocsaTcs tabiuipl, HHGOPMAIKSI B KOTOPBIX HE MPHUBsI3aHa K
OTIENBHBIM OW3HEC TmporeccaM. Hampumep, pa3nudHble CIPABOYHUKH, KIACCU(PUKATOPHI U T.II.
“XKXu3HeHHBIH UKN" 3TON MH(OPMAITUU MOYKHO CUYUTATh OCCKOHEYHBIM.

K “apxuenoii zpynne” otnocsarcs TaObMUIBI, B KOTOPBIX HCIOJIb30BaHHE MH()OPMAITUH HOCUT
AMU30AUYECKUN XapakTep. Hampumep, B KauecTBe CTaTUCTHUECKOTO MaTepuana, MU Kak MecTO
XpaHeHus1 00JIBIIOTO 00beMa HH(POPMAIIMY HE YIACTBYIOIIETO B OTIEPATUBHONU PabOTE CHCTEMBI.

Ennnoe nH(popManiuoHHOE IPOCTPAHCTBO

B3anmopneiictBie 0a30BbIX OJOKOB CHCTEMBI OCHOBAaHO HAa WCIIOJIB30BAaHUHM JIAaHHBIX W3
"ennHoro mHpoOpMaIMOHHOTO TpocTpaHcTBa”. "EaquHoe mH(pOpMaIMOHHOE MPOCTPAHCTBO" — 3TO
CTHeUUANbHBIM 00pa3oM OpraHM30BaHHOE XpAaHWIWIIE MAHHBIX. B paMkax XpaHWiHIa Kakiaoe
MIPUIIO’KEHNE MOXKET Ha OCHOBE YK€ CYIIECTBYIOIIEH 00LIeA0CTYMHON HH(POPMAIIUN CO3/1aBaTh HOBBIM
TUT JAHHBIX, TAKKE JOCTYIMHBIA BCEM 3JeMeHTaM cucTteMbl. OnHako "enuHoe WHQPOPMAIMOHHOE
MPOCTPAHCTBO" - 3TO HE TOJBKO XPaHWIHILE, HO U E€AWHBIA MEXaHU3M YIpPAaBICHHUS JOCTYIIOM,
MO3BOJISIOIINK  TPEAOCTABIIATh PA3HBIM TPYIIaM TOJb30BaTENEH PA3IMYHBIA 00BEM JaHHBIX.
"Enunoe uH(pOpMaMOHHOE MPOCTPAHCTBO" - ATO KOMIUIEKC aJMUHUCTPATUBHBIX M CHCTEMHBIX
MEPOTPUATHIA, 00ECTIEYMBAIOIINX BHITIOJHEHUE CIIETYIOINX PaBUIT:

% OJvH UCTOYHUK JAHHBIX — UMEET MHOTO MOTpeOUTENeH;

¥ Kaxplii moTpeOuTeNb - COOCTBEHHBIN CIIOCO0 MPeA0CTaBICHUs] HHPOPMAIIHH;

Jlng  pa3HbIX  rpynm  moTpeOuTened  JOCTYNEeH  pa3Hbli  00beM  JaHHBIX.
"Enunoe wuH(OpMAnMoOHHOE MPOCTPAHCTBO" TO3BOJIAET BBOAMTH JJIEMEHTHI ' CAMOKOHMpONs'",
MTOAJICPKUBAIOIINE "YeloCmHOCMb" UMEIOIITUXCS B CUCTEME TaHHBIX.

[Tpu mpoexTUpoBaHUU "€TUHOTO MH(POPMALMOHHOTO MPOCTPAHCTBA" CIEAYyeT YUYUTHIBATh HE
TOJIBKO (DYHKIIMOHAIBHOCTh CTPYKTYPHI 0a3bl JaHHBIX, HO U BO3MOXHOCTH JAJbHEUIIETO Pa3BUTHL
WHPOPMAIIMOHHOW CHUCTEMBI, MOAM(UKAIUN TOJIH30BATEIBCKUX MPHUIOKEHUH, OIEPaTUBHOCTD
npoektupoBanusi. [Ipy 3TOM HpPOEKTHpPOBKA CTPYKTYpbl 0a3bl JaHHBIX JOKHA BECTUCh C YUETOM
")KU3HEHHOTO IMKJIa" WHpOpMamMH, "BO3MOXKHOTO"  pa3BUTHSL  CaMOM  CTPYKTYpHI, T.C.
MpelycMaTpuBaTh pa3BUTHE (YHKIIMOHAIBHOCTH cucTeMbl. KpoMe Toro, nHpopMalnoHHas cucTemMa
JOJKHA UMETh ' pa3BUBAIOILYI0 OCHOBY' B AKCIUTYyaTHPYEMOW MOJEIH.

Jlnst mocTpoeHus "pa3BuBaromieics’ MHPOPMAIMOHHON CHUCTEMBI HEOOXOJMMO BBHITIOJIHCHHE
CIIEYIOIUX YCIOBUM!

%, CTpyKTypa CUCTEMBI JOJDKHA OBITH MOCTPOEHA Ha "OJIOYHON" OCHOBE, II€ OAWH U TOT

e OJIOK MOXKET OBbITh MCIOJIb30BaH B HECKOJIBKUX MPUIIOKEHUSX;
Y2 MexaHU3M MTPOSKTUPOBAHUS CUCTEMBI JOJIKEH MO3BOJISITH MIPOM3BOAUTE MOJAUPHUKAIHIO
Y HapaluBaHue HHPOPMAIIMOHHBIX OJIOKOB 0€3 BHECEHHUS JeCTPYKTHUBHOTO BIUSHUS HA
JNEUCTBYIOLIYIO CUCTEMY.
Knaccudumkaumsa nporpaMmMHbIX pelueHnmn

PaccMoTpuM B pamkax aBTOMaTu3aluu 00paOOTKM uH(pOpManMKU  KIacCHU(PHUKAIUIO
NporpaMMHBIX — pemeHui. OCHOBOH — KJIacCH(PHUKAMK  CIYXKHT O0bEM KOHEYHBIX  (DYHKIIHIA,
pea30BaHHBIX B MIPOrpaMMe, U METO UX o0benrnHeHus. CyIeCTBYIOT TP TPYIIIBI MOJENEH:

% Mopenp, COCTOSIIAsA U3 OJHOTO KOMIIOHEHTA M OTpakaromiasi 01Hy (QyHKIIHIO;

% Mogensp, cocTosias U3 0JHOTO KOMIOHEHTA U OTpaXkarolasi HECKOJIbKO (yHKITH;
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% Mopeinb, coCTOsAIIAs U3 HECKOJIBKUX KOMIIOHEHTOB OObEMHEHHBIX B €JJUHYIO CUCTEMY.

CylecTBYIOT CleAyIOIINE TUITbI OpraHU3aluu HH()OPMAITMOHHBIX MOJIEIEH:

¥ Tlporpammusiii mpoaykT (ITIT)

% WnrerpupoBannoe pemenue (1P)

¥, Wndopmanmonnas cucrema (MC)

“Ipozpammustit npodykm (ITII)” — mojenb, B KOTOPOH peEIlIEHHE IMOCTABICHHON 3a1a4u
OpPraHU30BaHO B paMKaxX €IMHOI0 KOMIIOHEHTa, OPUEHTHPOBAHHOIO Ha BBHINOJIHEHUE €IUHCTBEHHON
¢ynkumu. He cMotps Ha TO, uro Habop oraenbHbIX IIII, MOXeT pemars W CIOXKHBIE 3a/ayH,
OTCYTCTBHE MEXAaHNU3MOB 10 MX OPraHU3alMH O3BOJISIET OTHECTH TaKyt0 HH(POPMALIMOHHYIO MOJIEINb K

MIPOCTBHIM MTPOIPAMMHBIM PELICHUSIM.

MporpammHeE 0 puﬂyrrr/

“ Humezpuposannoe pewenue (MP)’ — Mozienb, B KOTOPO# pelIeHHE MMOCTABICHHON 3a1a4yu
OpPraHW30BaHO B pPaMKaxX OJHOTO KOMIIOHEHTa, OPHUCHTHPOBAHHOTO HA BBHIMOJTHEHHE HECKOIBKUX
¢byakuun. B Momensx gaHHOTO THHAa Bce (YHKIMH OOBEIWHEHBI moJ oOmel 00004YKoi
OCYIIECTBISIONIEH ympaBiieHne uX padoToi. OTCYTCTBHE MEXaHU3MOB IO OpPTaHHU3AIMH PAOOTHI
GyHKIMHA W WX OTHOUICHWM, TMO3BOJSIET OTHECTH JaHHYI HWH(POPMAIMOHHYI0 MOJETh K
CUCTEeMATH3UPOBAHHBIM IPOTPAMMHBIM PEIICHUSIM.

MHTErpUMpOEEHHOE [ ELEHKUE

— DyHKUMA ————
— DyHKYUMA —————
— DyHKUMA ———
— DyHKUMA ———

L DyHeMA — |

“ Hugpopmayuonnasn cucmema (MC)’ — mojnens, B KOTOPOW pEIICHUE MMOCTABICHHON 3a/auu
OpPTraHU30BaHO M3 HECKOJIBKMX KOMIIOHEHTOB, UCIOJb3YIOUIMX €IWHBIH MHPOPMALMOHHBIH HCTOYHHUK,
1 00BEeIEeHHBIX B TEXHOJIOTUYECKYIO 1enouky. [IpaBuia paboTel 1aHHOTO OOBEIWHEHHS MOTYT OBITH
BBIPA)KEHBI KaK B JIOTUKE paOOThI OTAEIbHBIX MPUIOKEHUH, Tak U uX rpynnsl. B pamkax C moryt
OBITh HCIIOJIL30BaHBI NPWIOKEHUS, (YHKIMOHUPYIOIINE HA PAa3HBIX MPOrPaMMHBIX Iatdopmax, u
OPUEHTHPOBAHHBIE HA PELIECHUS Y3KOCHEUUAIN3UPOBAaHHBIX 3a1a4. [Ipy 5TOM BO3MOKHO IPUMEHEHHE
IMIT u WP, ecnmu ecThb AOCTYN K WX HWHPOPMALMOHHBIM pecypcam win ¢yHKuusM. Hammuwe
MEXaHU3MOB OpPraHM3alM¥ B3aUMOJACHCTBHs KOMIIOHEHTOB, B IIPOLIECCE BBINIOJHEHUS, U UX BIMSIHHUE
Ha MpaBuiIa pabOTHI APYT IpYTa, O3BOJIIET OTHECTU TAKYIO MOJEIb K CIOJCHLIM CUCTEMAM.
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Jlannast knaccuuKanus onpeenseT 1 CUCTEMaTU3UPYyeT OTINYUS B METOJIaX OpraHU3aluu U
croco0oB pemreHus 3aaa4. OHa He BIUSET Ha OCOOCHHOCTH MpOIecca MPOSKTHPOBAHUS U HE MOXKET
OBITh CMOJIb30BaHA KaK KPUTEPUN OLIEHKH CIIOCO0O0B peanu3aiii. JTa KiaccupuKalus mo3BoseT
MNPpUHHUMATL PCUICHUA 110 OpPTaHHU3alMOHHBIM METOJaM IMOCTPOCHUSA ITPOrpaMMHBIX HpPIJIO)KGHHfI. Ona
MOTEHLIMAJIBHO JaeT MpelCTaBiIeHHe 00 aJMUHUCTPATHBHBIX U MPOU3BOACTBEHHBIX BO3MOMXHOCTSIX
paccMaTpUBAEMBIX PEIICHUM.

—>¢|::
MH} opmaumoHHoe MK
TEXHONOMMYECKD B EZAMMOEA CTEME

|'D|DETYH | EB/E

ATanbl pa3paboTkn aBTOMaTU3UPOBaHHbIX MH(POPMALMOHHBLIX CUCTEM
OcHoBHble 3Tarnbl npoekTupoBanus AVC npencraBieHsl B Clieylomen Tadbaue.

HaumenoBanue
No OCHOBHBIE XapaKTEPUCTUKU
JTana
Omnpenensitorcst ocHoBHble 3amaun AWC, npoBoguTcss JEKOMMIO3HMIIMS
3a/la4 M0 MOXYJSAM U ONPEAeNAioTcss (YHKIHUHA C MOMOIIBIO KOTOPBIX
pemraroTcst 3TH 3anayu. Onucanue (GpyHKIUNA OCYIIECTBISETCS Ha SI3bIKE
MPOU3BOJICTBEHHBIX TpeOOBaHMUit (OmMHUCcCaHWe MPOIECCOB MPEAMETHOM
obnactu),  (QYHKIHOHAJIbHBIX  TpeOoBaHMWii  (ommcanume  Qopm
00pabaThiBaCMbIX  JOKYMEHTOB) M  TEXHHYECKHUX  TpeOOBaHM
(armmmapaTHOE, MpOrpaMMHOE, JTMHIBUCTHYEeCKOe obecrieuenne AVC).
Pa3zpaboTka "
1 |anams Meton pemenus: @yHKIMOHAILHOE MOJIEIUPOBAHHUE.
OM3HEC - MOIEIIH
Pe3yabrar:
1. KonnenryansHas moaenb AUC, cocrosimas U3 onvcaHusl MPEAMETHOM
00J1acTH, pPECypcoB W TMOTOKOB [aHHBIX, IepeYeHb TpeOOBaHUN U
OTpaHUYECHUM K TeXHUYecKou peanuzanuu AVC.
2.AnmapaTHO-TEXHHYECKUH cocTaB co3maBaemoit AVC.
2 Dopmamusalis  |pgspaGoranmas — KOHLENTyalbHas — Mojeldb  (GOpMalu3yeTcss, T.e.
OusHeC - MOZNENH,|yeoGnasyercs moruueckyio Moaens AUC.
pa3paboTka
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JIOTHHICCKON Meton pemenusi: Paspabortka auarpammbl “cymHocTh-cBs3b"  (ER

Mozem (Entity-Reationship) - CASE- quarpammsr).
ousHec -
IIpOLECCOB. Pesyabrar: PaspaboranHoe wuHpopmannonHoe obOecneuenue ANC:

CXEMBbl U CTPYKTYpbI JAaHHBIX IS BceX ypoBHeW monynbHOocTH AUC,
JOKyMEHTanus mo Jjorudeckord crpykrype AUMC, crenepupoBaHHbBIE
CKPHUNTHI JJIs1 co3AaHus 00beKTOB B/I.

BeiOupaercss JUHTBUCTHYECKOe obecneuenue (cpema pa3pabOTKU -
WHCTPYMEHTApHii),  MPOBOJWTCS  pa3pabOTKa  MPOrPAaMMHOTO U

BriGop MeToAMYecKkoro obecnedenus. PaspaOorannas Ha BTOpOM JTame

JIMHECBHCTHYECKOro |TOTHUECKas CXeMa pealu3yeTcs B BUJE NPOrPAMMHBIX OOBEKTOB, IPHU

obecrieuenns, 5TOM JIOTUYECKHE CXEMBI PEANU3YIOTCA B BU/IE 0OBEKTOB 0a3bl JAHHBIX, 4
3 |paspaGorka (yHKIIMOHAJBbHBIE CXEMBl - B BHJE MOJb30BAaTENbCKUX (opM U

IIPOrPaMMHOI0 TPHIIOKEHHH.

obecreueHus

Meton pemenusi: PazpaboTka mporpaMMHOTO Koja € HCIOJIb30BaHHEM

ANC.
BbIOPAaHHOT'O HHCTPYMEHTAPHUS.

PesyabTaT: Paborocnocobnas ANC.

KoppektupoBka HH(POPMAIIMOHHOTO,  amNIIapaTHOro, MPOTPAMMHOTO
obecrieueHus, pa3paboTKa METOANYECKOro obecredeHus (IOKyMEeHTaluu
pa3paboTuHKa, MOJIH30BATEIIS) U T.II.

TectupoBanue u

PesyabTar: OnruMaisHbBIA cocTaB U 3G dHEKTUBHOE KIIMOHUPOBAHHUE
omiagka AUC Y b byrx p

ANC.

Kommext JOKYMEHTAaIlMH. pa3pa60TqI/H<a, aJIMUHUCTpPATOpPAa,
IIOJIB30BaTCIIA.

Ocob6ennoctpio  AVC cO3@aHHBIX TI0O apXUTEKType KIUEHT CcepBep
SBJISIETCS. UX MHOTOYPOBHEBOCTH M MHOTOMOJYJIBHOCTbH, MOATOMY IpHU
skcrryatanuu U pa3Butu AVC Ha mepBoe MECTO BBIXOMAAT BOMPOCHI
KOHTPOJISI BEpCUM, T.e. JOOABJICHHE HOBBIX U Pa3BUTHE HMEIOIIUXCS
MoOJylie ¢ BBIBOJAOM M3 SKCIUTyaTallud CcTapbiX. Eciam exenHeBHBIH
KOHTpoJIb Bepcuii He Benercs, To b/l AVC 3a rog skcrutyaTaliud MOXET
HacuutThiBaTh Oosee 1000 Tabmmm, w3 KOTOphIX 3P (HEKTUBHO
ucnonb3ytores numb 20-30%.

OKcrulyatauus
KOHTPOJIb BEPCHIA

Pesyabtar: HapammBaemMocTh U 0€3M30BITOYHBIM COCTaB THOKOM,
Macmtabupyemoit AUC

Pa3paboTka n aHanus usHec-moaenu

[Tpu moctpoennn 3¢eKkTHBHON aBTOMATU3MPOBAHHOW WH(POPMAIMOHHON CHCTEMBI MEPBHIM
3TANoOM SBJISETCS UccienoBaHue U (opManu3anus OM3HEC-TIPOLIECCOB AEATENBHOCTU MPEIIpPUATHS.
T.e. ommcanume cHCTEMBI BEIEHHs [EJIONMPOU3BOACTBA C LENbI0 3()(PEKTHBHOTO HCHOIB30BAHUS
uHpOpMalMU JUIsL JOCTHXKEHMs TIOCTAaBJIEHHBIX 3aJad W pelleHUs NpoOjeM, CTOSIUX Iepen
opranuszanueii. OpraHuzanus pabOThl € JOKYMEHTaMH SBJISIETCSI Ba)KHOM COCTAaBHOM YacThIO
IIPOLIECCOB YNPABICHUS W TNPUHATHUSA YNPaBIEHYECKUX PpEIIeHUl, CYLIECTBEHHO BIMSIOIEH Ha
OTIEPAaTUBHOCTH M KaUECTBO yIpaBieHHs. [Iporecc MpuHATHS yIPaBIeHYECKOTO PEIICHUSI COCTOUT U3:

% Tlonmydyenust uHpopmanmu;

Y. Tlepepab®oTku HHpOpPMAIUH;

% Amnanuza, NIOATOTOBKU M MPUHATHS PEIICHUS.
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Bce »asTH aTamel CcBfi3aHBl C JIOKYMEHTHBIM 00€CHEYEHHEM IPOLIECCOB  YIPABICHMS,
MIPOEKTHUPOBAHMUS U IPOU3BOJACTBA. ECIIM Ha MpeAnpHUsITUN OTCYTCTBYET YeTKasi OpraHu3anus paboThl ¢
JIOKyMEHTaMH, TO (GOPMHUPYIOTCS JOKYMEHThI HU3KOTO KauecTBa, Kak B 0(pOPMIIEHNH, TaK U B TIOJIHOTE
U LEHHOCTH cojepameiics B HUX HHPOPMALMU W YBEIWYHMBAIOTCA CPOKH HMX 00paboOTKH. DTO

INpUBOJIUT

K YXYAIICHUIO KadCCTBa VYIPABJICHUA, YBCIUYCHHUIO CPOKOB IIPHHATHA peIHeHI/Iﬁ n

YBEJIMYEHUIO YHUCJIa HEBEpHBIX pemieHuil. C pocToM MacmTaboB MPEANpPHUITHS U YHUCICHHOCTH €ro
COTPYIHUKOB Bompoc 00 3()(PEeKTUBHOCTH JOKYMEHTHOTO OOECHEeYeHHs YIPaBICHUS CTAaHOBUTCA
HauOoJsee akTyalnbHbIM. [Ipy ’TOM BO3HUKAIOT clieAyIOUIUe MPOOIEMBI:

£
£

Y

EZ

Y

£

PYKOBOJICTBO TEPSIET LIEJIOCTHYIO KapTUHY MPOUCXOASIIETO;

CTPYKTYpHBIE MOIpa3eNIeHUs, HE UMesl HH(pOpMAaIK O 1eATeIbHOCTH APYT Apyra, He
MOTYT COTJIACOBAaHHO OCYIIECTBIISITH CBOIO JIeATeNbHOCTh. [lagaer kauecTBO
o0CTyKMBaHUS KIMNEHTOB U CIIOCOOHOCTH OpPTraHU3aIluU TIOIICPKUBATH BHEIITHHE
KOHTaKTHI;

MIPOUCXOAUT MaJICHUE MPOU3BOUTEIHLHOCTH, YTO BBI3BIBAECT OLTYIIIEHUE HEIOCTAaTKA B
JIFOJICKUX, TEXHUYECKUX, KOMMYHHUKAIIMOHHBIX U JPYTUX pecypcax;

paciupsieTcs TaT, BKJIabIBAIOTCS IEHBIH B 000pyI0BaHME HOBBIX pabo4nUX MECT,
MOMEIIeHUH, KOMMYHHUKAIIUH, 00y4eHHe HOBBIX COTPYIHUKOB,;

JUTSI IPOM3BOJICTBEHHBIX MPEANPHUATUN YBEITUUCHHUE IITaTa MOXKET MPUBECTH K U3MEHEHUIO
TEXHOJIOTHH MPOU3BOJICTBA, YTO MOTPEOYET AOMOITHUTEIBHBIX HHBECTULINH;

HITAaT YBEJIUYUBAETCS, IPOU3BOIUTEIBHOCTh MA/1a€T, MPOU3BOICTBO TPeOyeT HHBECTHUIIHI,
BO3HHUKAET MOTPEOHOCTH B YBETUUEHUN 0OOPOTHOTO KamuTaga. ITO MOKET MOoTpeboBaTh
HOBBIX KPEIUTOB U YMEHBIIUTh TUIAHOBYIO MPUOBLIB.

B urore npeanpustie 3ameIseT pOCT U Pa3BUTHE MPOUCXOIUT SKCTEHCUBHBIM ITyTEM 3a CUET
paHee co3JaHHOW MPUOBLIN.

OCHOBHbI€ MOHSATUA 3NTIEKTPOHHOro AOKYMEHTOoobopoTa

Jokymenm — 93T0 caabOCTPYKTypUPOBAaHHAsS COBOKYIHOCTb OJIOKOB WU OOBEKTOB
MH(POPMALINH, TIOHSTHAS YETOBEKY.
OH npezcTaBigeT coO00M COBOKYIHOCTb TPEX COCTABIISIONINX

Y
Ya
Y

@usnueckas perucTpanus HHHOPMaIHIH.
®opma npeacTaBiIeHUs HTHPOPMALTUU
AKTHBH3a1Us ONIPEAEIEHHON e TENbHOCTH.

JIOKyMEHTOOOOPOT MOKET UMETh OJIUH U3 JIBYX THUIIOB:

EZ

EZ

YHHUBEPCAJIBHBIN - aBTOMATH3UPYIOIIUI CYIIECTBYONNE HHOOPMAIIHOHHBIE ITOTOKU
CJIa00CTPYKTYPUPOBAHHOW WH(OpMAIINY,

OTIEPAIMOHHBIN - OPUEHTHPOBAHHBIN Ha pabOTy ¢ JOKYMEHTaMH, COJIEPIKAIIUMHU
OTIEPALMOHHYIO aTPUOYTUKY, BMECTE C KOTOPOH BEJETCS CIa00CTPYKTYPHPOBAHHAS
uHpOpMaLHS.

KpOMe COOCTBEHHO JAOKYMCHTOB Ba’>XCH CIIC PCTIaMCHT pa6OTI>I C HUMH.

ANEeKTPOHHbIN JOKYMEHTOO60pOT

K OCHOBHBIM MNpEeHMyIIECTBAM 3JCKTPOHHOTO JIOKYMEHTOOOOpOTa MOXHO OTHECTH
CIIeAYIONIHE:

%s TlonHbBIN KOHTPOJb 3a MEPEMEIICHUEM U 3BOJIOIUEH JOKYMEHTA, perjaMeHTalus J0CTymna
U CIoco0OB PabOTHI MOJB30BATENCH C PAa3TUYHBIMUA JOKYMEHTAMH W WX OTIEIbHBIMU
JaCTSIMH.

¥, VYMeHbIIICHHE pPACXOJOB Ha ympaBlieHHE 3a cueT BbicBoOOkaeHust (Ha 90% wu Ooee)
YEeIIOBEYECKMX PECYpCOB, 3aHATBHIX PA3MYHBIMA BHJIaMHU 00pabOTKH OyMasKHBIX
JOKYMEHTOB, YMEHBIICHHE 3aiepkeK 00paboTKM 3a CYeT MapIIpyTU3UPOBAHHOTO
MepeMEeIIeHUsT JOKYMEHTOB M JKECTKOTO KOHTPOJS 3a TOPSJAKOM H CPOKaMHU UX
MIPOXOXKICHHS.

¥, BeIicTpOe CO3/1aHNE HOBBIX JIOKYMEHTOB U3 YK€ CYIIECTBYIOIIHX.
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Y, Tlogmepkka OJHOBPEMEHHOH pal0OTHI MHOTHX IOJNb30BAaTENell C OJHUM U TeM Ke
JOKYMEHTOM, TIPEJOTBPALICHHAE €0 MOTEPH UIIH MTOPYH.

¥, CokpallleHue BpeMeHH! TTOUCKA HYKHBIX TJOKYyMEHTOB.

Ucnons3oBanne ANC MokeT paccMaTpwBaThCsl B KadecTBe 0a3bl  JUisl  0OIIEro
COBEPILIECHCTBOBAHUSI yIIpaBIICHUs TpeAnpusTiueM. [Ipu 3ToM ympaBieHHE TPEANPHITAEM peau3yeT
CJICAYIOIINE OCHOBHBIE (DYHKIIMH:

%4 o0cnyXuBaHHUE KIIMEHTOB;

¥4 pa3zpaboTKa MPOIYKIIHH;

Y4 ydeT U KOHTPOJIb 32 IeATEIbHOCTHIO IPETPUSITHS;

¥, (puHaHCOBOE OOECTeueHUE IeATETHbHOCTH MPEIIPUSITHUSI.

Moaenu nHdopmaLMOHHOro NpPocTpaHcTBa NpeanpuUAaATUA

KomriekcHass aBTOMartu3anusi TMEPEYMCICHHbIX (QYHKIMA TpeOyeT co3qaHus eIUHOTO
MH(POPMAIIMOHHOTO TPOCTPAHCTBA NPEANPHATHS, B KOTOPOM COTPYIHHUKH M PYKOBOACTBO MOTYT
OCYILIECTBIISITh CBOIO JIEATENbHOCTh, PYKOBOJCTBYACH €IUHBIMU IMpaBWJIaMU MPEJICTaBICHUS U
00paboTku MHPOPMAIIUN B JOKYMEHTHOM U 0€3I0KyMEHTHOM BH/IE.
Jl71s 5TOTO B paMKax MpeAnpusiThs Tpedyercs co3aaTh eIUHYI0 HHPOPMAIIMOHHYIO CUCTEMY T10
VIpaBICHUIO HH(pOpMAIMEd WM EIWHYI0 CHCTEMY YIPABICHUS TOKYMEHTaMH, BKIIOYAIOIIYIO
BO3MO>XHOCTH:
Y, ynaneHHas paboTa, MpPH KOTOPOW COTPYAHHUKH MOTYT pabOTaTh B Pa3HBIX MOMEMICHUSX
WX B Pa3HBIX 37aHUSAX;

% noctyn k uHbOpMaIuu, P KOTOPOM pa3HbIE MOJIb30BATEIN UMEIOT JOCTYN K OJHUM U
TEM K€ JaHHbIM 0e3 TMOoTepb B TMPOM3BOAUTEIHLHOCTH HE3ABUCUMO OT CBOETO
MECTOMOJIOKEHHUS B CETH,

¥, cpencTBa KOMMYHHUKAIMU (3JEKTPOHHAS 10YTa, (hakc, eyaTh JOKYMEHTOB);

Y4 coxpaHEHHUE LEJTOCTHOCTH JaHHBIX B 001Iei 0a3e NaHHBIX;

¥4 TOTHOTEKCTOBBIM U PEKBU3UTHBINA MOUCK WHPOPMALINH,

Y4 OTKpBITOCTH CHUCTEMBI, TNPH KOTOPOW TMOJB30BATEIN HMMEIOT JOCTYN K IPHBBIYHBIM

CpeACTBaM CO3/aHUSI TOKYMEHTOB U K YK€ CYIIECTBYIOIIMM JOKYMEHTaM, CO3JJaHHbIM B
IPYTUX CHCTEMax;

Y4 3aMMIIEHHOCTH HH(POPMAIIUH,

Y4 ynoOCTBO HACTPOWKH Ha KOHKPETHBIE 3a[a91 MOJIb30BaTENICH;

Y2 MacmTabupyeMoCTh CUCTEMBI JUIS TOAJICPKKH POCTa OpPraHU3alllH, 3alIUThHI BIOKEHHBIX

UHBECTULIUH.

HadanpHBIM 3TaroM CO3JaHHS TaKOW CHUCTEMBI SIBISIETCS MOCTPOEHUE MOJENU IMPEeIMETHOM
o0JacTy WK IPYTUMH CIOBAMH MOJENH TOKYMEHTO000pOTa /Il KOHKPETHOTO TPETPUITHS.

OCHOBHBIMU HaNpPaBIEHUSMU aBTOMATHU3AIMH JOKYMEHTOOOOpPOTa SIBISIOTCS. TMOIEPKKA
dakrorpapudeckoii WHPOPMAIIUU, BO3MOXKHOCTH pPa0OTHl C TOJTHOTEKCTOBBIMH JOKYMEHTaMH,
MOJAJEP)KKA PErIaMeHTa MPOXOXKJIEHUS TOKYMEHTOB. OHM OMNpeAeNsioT TPEXMEPHOE MPOCTPAHCTBO
CBOMCTB, B KOTOPOM JIO0OM MpOrpaMMHBIA NPOAYKT JAHHOTO Kjacca ABMXKETCS IO HEKOTOpOH
TPaeKTOPHUH, IPOXO/IS Pa3IMUHbIE CTAUH B CBOEM Pa3BUTHH.
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Ocb (F) xapakrepu3yeT ypoBeHb OpraHHM3alMu XpaHeHus ¢akTorpaduveckoil nHbHOpMAaIH,
KOTOpas MpHBsi3aHa K CHelu(UKe KOHKPETHOTO POJAa AESATEIbHOCTH KOMIIAHMM WM OpTraHU3alUH.
Hanpumep: mnpu 3akynke MaTepHalbHBIX EHHOCTEH TMPOUCXOAMT O(OPMIIEHHE TOBApHO-
COTPOBOJIMTEIBHBIX JTOKYMEHTOB (HAKIAIHBIX, IPHEMO-TIEPEIaTOYHBIX aKTOB, MPUXOAHBIX CKIAICKUX
OpIIEPOB M T.II.), PETUCTPUPYEMBIX B Ka4eCTBE OINECPAIIMOHHBIX JOKYMEHTOB. X aTpuOyTuka OYeHb
BaKHA JJIsl NPUHATHUS YyIpaBieHYeCKHX pemeHuil. MHpopmanus u3 omnepanvoHHBIX JTOKYMEHTOB
MCTIOJB3YETCs TIPU CIIOKHOW aHAJMTUYECKONW M CHHTETHYECKOW 00paboTKe, U, MOKET OBITh MOJTydeHa
MI0JIb30BATEJIEM Yepe3 CUCTEMY OTUYETOB.

Ocb (D) - momHOTEeKCcTOBBIE JOKyMeHTHl. OHa OTpakaeT HEOOXOJAUMOCTh OpTaHU3aAIHH
B3aUMOJICHCTBUS NpU (OPMUPOBAHMM M NEpeAayd TOBAPOB, YCIAYr WIM MH(MOPMALMU KaK BHYTPH
KOpIIOpaIi, Tak W BHE ee. B 3TuxX MoKyMmMeHTax Hapsny c ¢axrtorpadudeckoil mHpopMarmen
COZIEpKUTCS  €Nab0 CTPYKTypUpOBaHHas MH(poOpMalMs, He TMOoJAJeKallas aBTOMAaTU3UPOBAHHON
aHaUTHYeCKOoH 00paboTke, Takas, Kak (opc-MaKOpHble (GAKTOPHl U TOPSAIOK TNPEAbSBICHUS
NPeTeH3Uil Ipy HapyIIEeHUHU YCIOBUH 0roBopa. Bee B3auMooTHOIIEHHUS MeXy CyObeKTaMu OH3Heca
COIPOBOXKAAIOTCS JOKYMEHTaMH, KOTOPBIE SIBIISIOTCS OTPAXKEHUEM pe3yJibTaTa B3aUMOICHCTBHS.

Ochb (R) oTpaxkaeT periaMeHT MPOLECCOB MPOXOXKICHUS TOKYMEHTOB, 2 HMEHHO: OINHCAHUE
TOTO0 KakWe TPOLEAYphl, KOrJa M Kak JOJDKHBI BBIMOMHATHCA. OCHOBY ISl TO3WIIMOHUPOBAHUS
OTHOCHTEJIBHO JTAaHHON OCH TpeacTaBiisieT HaOop (OpMalbHBIX HPH3HAKOB (aTpHOYTOB) M MEpeyueHb
BBITIOJIHEHHS OTIEPALUi.

Touxka B npoctpanctse (F, D, R) onpenensier cocrosiHie CHCTEMBbI TOKYMEHTO000POTa ¥ UMEET
koopaunatel (f,d,r), roe f,d u r mpunamiexar maoxectsam F,D u R, coorBercTtBenHo. ITomoxenue
3TOM TOYKM 3aBUCUT OT YPOBHS Pa3BUTUS M CTaJWU BHEJIPEHUS CHUCTEMBl TOKYMEHTOOOOpOTa Ha
NPENPUSATHH, @ TAKXKE OT €ro Crenn(uKy 1 caMux MacTaboB Ou3Heca.

IIpencraBuB Mozeab TOKyMEHTOOOOPOTa TaKUM 00pa3oM, MOXHO, 3Has TEKyIIee MOJIOKEHHE
JIeT C OpraHM3aluel 1eTONpPOU3BOICTBA HA MPEANIPHUITHH, YETKO MPEICTABUTh, B KAKUX HAIPABJICHUSIX
ClleyeT ABMraThbCs, 4YEro HEIO0CTAaeT B TEKYIIMH MOMEHT M KaKHMM OO0pa3oM HCIOJIb30BaTh YiKe
CYIIECTBYIOIIME CUCTEMBI aBTOMAaTH3AIINH.

B oOmeMm ciydae, mporecc aBTOMaTH3alMM JEJONPOU3BOACTBA HAa MPEINPUATHH MOXKHO
[IPEJICTaBUTh B BUJE KPUBOM B TPEXMEPHOM MpocTpaHcTBe koopauHat F,D,R.

dBonoumusa moaenu AoKymeHToobopoTta

PaccmoTpennast mozens npornuia 3 ¢pa3bl pa3BUTH.

Ilepgéas ¢paza - ¢axrorpadpuyeckas. OHa XapakTepusyercs MEpPHOAOM HAKOIUIEHUS
nHPOPMAIINY, UMEIOIIEH KECTKYIO CTPYKTYpPY M aTpuOyTHUKY. YCIOBHO YPOBEHb OpPTraHU3aIMH 3TOU
MH(pOPMAaLUU OTKJIA/IbIBAETCS B/I0OJIb OJTHON OCH.

Touka maHHOM OCH OMpENENseT TeKYIllee COCTOSTHIUE CUCTEMBI JOKYMEHTO0OopoTa. JIBruxkeHue
[0 OCH BBEPX XapakTepuszyeT HakoIuleHne Qaxkrtorpapuueckoi uHpopmaunu. Haumnas c
OTPENICJICHHOTO MOMEHTa JIaHHOTO JTalma MOXHO OTMETUTh BTOpOM JdTam mepBod (as3sl -
BO3HUKHOBEHHE MOHATHS "omnepauus’. JIOKyMEHT HpeJCTaBiseTcs KaKk HEKOTOPBIH MpPUBSA3aHHBIA K
Ou3HeC - mpoleccaM IPEANPUATHS arperaT U3 UMEIOIIUXCsl XapakTepucTuk (arpuOyToB). [IBrbKeHHE
1o ocu npuobdpeTaer Oosee onepanvoHHbIN xapakTep. [IpuBs3ka K KOHKPETHBIM OM3HEC - MpoLeccaM
JieNlaeT JanbHellee pa3BUTHE JOKYMEHTOOOOpPOTa B OAHOMEPHOM MPOCTPAHCTBE HEBO3MOXHBIM -
HE00X0/1MM KaueCTBEHHBIH Mepexo]l K HOBOM (aze.
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Bmopasa ¢paza - nonnoTexcroBas. Pacimpenne opraHu3aiiuy U yBEJIMUYEHUE KPyra peraeMbIX
3aJ1a4 TpeOYIOT UCIOJIB30BaHNUs MTOJIHOTEKCTOBBIX IOKYMEHTOB, BKJIIOUAIOUINX HE TOJBKO TEKCTHI, HO U
Ipyrue crocoObl TpencTaBieHus HHpopmanuu: rpaduku, TaONMIBI, BHAEO W Pa3IHMYHbIE BHJIbI
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JoKyMeHTauuu. [losBisieTcss HoBas OCh - NOJHOTEKCTOBBIE WIIH,
MYJIbTUMEINIHBIE JOKYMEHTHI. TOouka B HOBOM, JIBYMEPHOM, IIPOCTPAHCTBE XapaKTEPU3YET CUCTEMY
JTOKYMEHTO000pOoTa MpeArpuaTusi, Tae Kpome (akrorpaduueckoir 06a3pl JOKYMEHTOB HMEIOTCS
XpaHWIHILA U apXUBBI HHPOPMAIIUH.

XpaHWiHIa MO3BOJSIIOT HAKaIUIMBaTh JOKYMEHTHI B Pa3IMYHBIX (opmaTtax, MpeanoararoT
HaJu4he UX CTPYKTYpU3allMM U BO3MOXKHOCTEH moucka. Ecliu Ha NmpeAanpusITHH yKe HCIONb3YeTCs
aBTOMATH3AlMsI, TO XPAaHWIUIIE - 3TO SJCKTPOHHBIA apxuB. J[BIKEHHE MO OCH "MOJIHOTEKCTOBBIC
JOKYMEHTBI" Tpe/rosaraeT HapaluiBaHUE aTpUOYTUBHBIX BO3MOXKHOCTEH: pasrpaHMUYEHHUE JIOCTYIIA,
paciMpeHue cpecTB MOUCKa, HEPAPXUI0 XPaHEeHHUs, KilaccupuKkannio. Bo3HUKAIOT Takue MOHATHUS KaK
3JIEKTPOHHAS MOJMUCH, UG POBAHUE U T.II.

A
(F) | ®akrorpadua

L]

~ A
&
&__I_'_Ipmmﬁ apxne

... Kopnopatuesiit apxue
Moy >~ (D}

Ha nmanHOW ocu MMeEIOTCS CBOW 3Tamlbl - C OMpPENEICHHOIO0 MOMEHTAa Pa3BUTHUS XPaHUIIHUINA
MOXHO TOBOPHTH HE 00 WHIMBHIYaJTbHOM, a O KOPIOPAaTHBHOM apXuBe, OOCITYXHBAIOIIEM
nesTenbHOCTh pabounx rpymm. Touka Ha twockoctd FD, mocturnyroit Bo BTOpoit  (ase,
XapaKTepU3yeT CHUCTEMY JTOKYMEHTOOOOpOTa, IMO3BOJISIONIYI0 OTOOpaxaTh (akTorpaguaecKyro
uH(pOpMaIlMI0O B BHJAE TOJHOTEKCTOBBIX JOKYMEHTOB, HMEIOMIMX HEOOXOJUMOE KOJIMYECTBO
aTpuOyToB. JIOCTYIl K 3TUM JIOKYMEHTaM MOKET OBITh OCYIIECTBJICH MO MapUIpyTy JIF0O00OTO YPOBHS
CJIO)KHOCTH C COOJIOZICHUEM PA3IMYHBIX YpOBHEH KoHuAeHInadbHoCcTU. Eciu, HanpuMep, TOBOPUTH
o Touke "A", TO COOTBETCTBYyIOIlleE €U COCTOSIHUE CHUCTEMbl JOKYMEHTOOOOpOTa TO3BOJISET
OCYILIECTBIISITh CHHXPOHM3AIMIO PAOOTHl PAa3NUYHBIX PAOOUMX TPYII COTPYIHUKOB KOPHOpAIUH.
Cucrema Juist 3TOH TOYKH TPEIoNaraeT CTPYKTypHpoBaHUEe WH(OPMAIIUY 110 YPOBHSIM YIIPABICHUS U
HAJIMYUE CPEJICTB PEIUTHKAINH TaHHBIX.

Tpemva ¢paza - pernamentupyromias. HopManbHBII JTOKYMEHTOOOOPOT B MacmTadax
KOpIOpalul HEBO3MOXEH Oe3 pEelIeHHs BOMPOCOB COTJIACOBAHMS WM COONIOACHUS periaMeHTa
pabotbl. Eciiit panee, Ha BTOpoi (a3e mpUCYTCTBOBA JIMIIbL OJUH, MIPOCTCUIIINNA perjiaMeHT (HyseBast
TOYKA) - COTPYIHHUK UMEI TOCTYN K apXUBY WJIHM €ro 4acTH, JIMOO B MANKy COTPYAHHKA IMOMEIIATIOCh
WHAWBUIYyAILHOE 3aJaHKE, TO Temepb HEOoOXOIUM, KOHTPOJh 32 TEM, Kak PaOOTHHK BBITTOJHUI
3aJlaHue, UM KakK MPOJBUTAETCS JOKYMEHT B YCIOBHUSX HEITHMHEHHOIro Mpolecca €ro COrjacoBaHUS
(HanpuMmep coracoBaHMsI MakeTa KOHCTPYKTOPCKO-TEXHOJIOTHYECKON JTOKYMEHTAIlMA Ha COOPOYHYIO
CIAUHUILY).

TpeTsbst 0ch B IPOCTPAHCTBE JOKYMEHTOOOOPOTA MPEANPHUATHS, KaK U JIBE APYTUe UMEET CBOE
neneHue Ha odTanbl. llepBoHauanpHBI STanm ABMKEHHUS 10 OCH XapaKTepU3yeTcsl HaludHeM
YOPOIIEHHOTO PErjlaMeHTa, OTOOpakaeMoro IMOSBJICHHEM aTpUOyTOB, OTBEUYAIOIIUX 3a PErIaMeHT,
HarpuMmep: “orutatuth A0", “AeicTBuTeneH A . KonaumdecTBEHHOE HaKOIUIEHHWE aTpuOyTOB H
pacuImpeHre BO3MOKHOCTEH 0 YIIPaBIEHUIO perjaMeHTa COMPOBOXKIACTCS TOCTETIEHHBIM MEPEX0I0M
KO BTOpPOMYy OJTally, OTJIMYMTENbHAs dYepTa KOTOPOrO - TIOSBICHHE CHCTEMBI, CHEIHaIbHO
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NpeIHa3HAYeHHON JUIS OTCIIC)KMBAaHUS Tpollecca COONOJCHUs periameHnrta. [lpu nanpHeiteM
JBYKEHUH BJIOJb 3TOW OCH MOXHO TOBOPHTBH O MOSBICHHH €IMHOW CHUCTEMBI YIPABICHUS MPOEKTOM.
Tenepp TOKYMEHT B CHUCTEME ''TOKYMEHTOOOOpOTa" CTAaHOBUTCS BTOPUYHBIM. [lepBHUYHON sIBISICTCS
1esb OM3Heca U MPOLIECC peain3alui OU3HEC - MPOoIeyp, OCTABISIOUIMIA mocie ce0st TOKyMeHTHI. T.0.
OT MOJIEITH TIOTOKA JOKYMEHTOB MPUXOIUM K MOJETH moToka padot (work flow).

Ocu "F" u "D" onpepenstoT cnenuduKy AesSTEILHOCTH OPTaHU3ALUH, PEriIaMeHTUPYEMYIO
noJiokeHneM TpeThei koopauHaThl (R) mpoctpancTBa Mojenu qokymMenToobopota. [Ipu aToM Mozenb
HE 3aBUCHUT OT TEXHOJOTMH O0paOOTKH JOKYMEHTOB, IPHHATON HA MPENNPUATHH - BCE PEIIaeT TOIBKO
eJb JACATENBHOCTH, Oy TO TOCYIapCTBEHHAs] OpTaHHU3allvs, TOProBas KOMITAHUS W TIPOMBIIILIICHHAS
¢dupma. B o0miem cirydae MOXKHO BBIJICIUTH TPH TUIIA OPTaHU3AIINI:

¥ baHk u TOproBas KoMmanus (IpuoOpeTeHNne, HalleHKa, IPoJiaXa, oIydYeHHe PHUOBbLIH -

TJIaBHBIA O0BEKT JEATETBHOCTH);
¥, Oro/pkeTHas opranu3anys: (OCHOBHAS ACATEILHOCTD - HOPMHPOBAHKE JTOKYMEHTOB);
%2 mpoMbIICHHOE TpeanpusTHe: (3aKyIKa ChIpbs, IepepadoTKa, Co3IaHHe HOBOTO
NpOJIyKTa, pean3alysi, noxyueHue npuobLin. Llens nesarebHoCTH — oneparys).

Ecnu 3amaueit opranuszanmu spisieTcss GopMUpoBaHUE TOKYMEHTOB, HAIIPUMED MAPUS, CYI HITH
MUHHCTEPCTBO, TO €€ MO3WIMA B MOJENU OydeT 3aHMMaTh JOCTATOYHO BBICOKOE IMOJIOKEHHE
otHocutensHO ocer "F' m "D". OmHako ecnu paccMatpuBaTh JEATEILHOCTH KOMMEPYECKOTO OaHKa
i GpupMBI 3a71a9a KOTOPOil - MPOU3BOACTBO OINEPALIii, MAaTepHATIBHBIX LIEHHOCTEH, TO 31€Ch BCE TPU
KOOP/IMHATHI JIOJDKHBI HIMETh COATaHCUPOBAHHBIC 3HAYCHUSI.

MaBa 3

TeopeTnyeckme oCHOBblI MHPOPMALMOHHbIX CUCTEM

3HaKoBble cucTeMbl

B camom oOmiem Buje 3HAaHUS B MAMATH KOMITBIOTEpA MPEICTABISIFOTCS B BHJE HEKOTOPOM
3HAKOBOM CHCTEMBI. 3HAKOBBIE CHCTEMBI H3ydaeT HayKa CEMHOTHKAa. OCHOBHBIM TIOHATHEM
CEMHUOTHKHU SIBJISIETCS ITOHATHE 3HAK.

3HaK - 3T0 OOBEKT WM COOBITHE, KOTOPBIE CIIOCOOHBI YTO-TO 0003HAYaTh, T.€. YKa3bIBaTh Ha
HEKOTOPBIN APYyroi 0OBEKT, U UTO-TO O3HaudaTh, T.€. UMETh HEKOTOpbIN cMbIci. Hampumep, «JIyna»
0003HauaeT KOHKPETHBIN PU3NYECKUN OOBEKT U UMEET CMBICIT «€CTECTBEHHBIN CITyTHUK 3€MJIN»; 3HaK
«P » 0603na4aer uncno 3.14, UMEET CMBICIT OTHOLIEHHUE JTMHBI OKPYXKHOCTH K THAMETPY.

He Bce 0OBEKTBI, COMOCTaBIEHHBIE IPYTUM OOBEKTaM, BBICTYNAIOT B KadyeCTBE 3HAKOB.
Hampumep, nmacniopt, KBUTAHITMH WA TapIepOOHBIE HOMEPKH HE SIBIISTFOTCS 3HAKAMHU.

C noHATHEM 3HAK HENOCPEICTBEHHO CBSI3aHbl ITOHATHUS ICHOTAT U KOHLENT 3HaKa.

JleHoTtat - 3TO 00BEKT, 00O3HAYaeMbIii JAHHBIM 3HAKOM, a KOHIIENT - CBOMCTBO JIEHOTATa,
BbIpakaeMoe 3HakoM. KoHunenrt omnpenenser cBod aeHoraT. OTHOLIEHHE MEXIY 3HAKOM, €ro
KOHLIETITOM M JICHOTaTOM BBIpaXXaeT TaK Ha3bIBa€MbIil CEMHOTHYECKUN TPEYrOJbHUK, WU
Tpeyronbauk ®Ppere (puc. 1)

Boipaxkaer Onpenensier

Jlenorat

O06o3HavaeT
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Pucynoxk 1. Cemuotraeckuii TpeyroabHUK

Korna 3Hak peajibHO BCTymaeT BO B3aWMOJICHCTBHE CO CBOHMM JICHOTATOM U KOHIIEITOM,
BO3HUKAET 3HAKOBasl CHUTyalus. BO3MOXKHBI 3HAaKOBblE€ CHUTyallud, B KOTOPBIX OJHA W3 BEPIINH
CEMHUOTHUYECKOTO TPEYTOJIbHUKA OTCYTCTBYET (pHC. 2)

Pucynoxk 2. 3nakoBas cuTyarus
Ilockonbky, mo MHenuto [.dpere, 3HaK 0003Ha4YaeT AEHOTAT 4Yepe3 IMOCPEACTBO CBOETO
KOHIIETITa, H300pa3iM CEMHOTUYECKHUI TPEYTOJIBHUK BBITSIHYTHIM B 11emb (3, K, /1) (puc. 3).

Pucynok 3. BRITSHYTBII CEeMUOTHUECKHIA TPEYTOIBHHUK
CootBeTcTBUsI MEXIy 3HAaKaMH, KOHLENTAMM M JIEHOTaTaMU HE SIBJBSIFOTCS B3aMMHO-
OJTHO3HAYHBIMU. OTMETUM OCHOBHBIC OCOOCHHOCTH yIIOTpeOICHNS 3HAKOB (pHC. 4).

CHHOHUMH JleHOTAaTHBHOE OMOHMMHESI 3HAKA
s1 BHAKOB TOK/1€CTBO 3HAKOB

ok

JleHoTaTUBHASI ABTOHUMHOE
HEOTHO3HAYHOCTH yHnorpedjieHue 3HaKa

()
(<2
OO

Pucynok 4. Heo1HO3HAYHOCTH 3JIEMEHTOB CEMUOTUYECKOTO TPEYTOJIbHUKA
3Haku 3;,3, Ha3bIBAIOTCS CMHOHUMHYHBIMM, €CJIM OHHM BBIPAXAKOT OJWH M TOT K€ KOHILIETIT.

3Haku 31, 32, Ka)K,HBIﬁ CO CBOMM KOHIICIITOM, HA3bIBAKOTCs ACHOTATHUBHO TOXJICCTBCHHBIMHU, €CJIIM OHHU

0003HAYArOT OJIMH U TOT K€ JCHOTAT.

3Hak 3 Ha3bIBACTCSI OMOHMMHUYHBIM (MM MHOTO3HAYHBIM), €CJTH OH MOXKET BBIpaXKaTh OoJice
YeM OJIMH KOHIISTIT. 3HaK 3 Ha3bIBACTCS JEHOTATUBHO HEOTHO3HAYHBIM, €CJTH OH TIPH OJTHOM H TOM e
KOHIIETITE MOKET 0003HAYaTh Pa3INYHbIE J€HOTATHI.

3Hak 3 aBTOHUMEH, €CJIM €T0 JICHOTATOM B JIAHHOM 3HAKOBOU CHTYallUX BBICTYIIAET CaM  3HAK
3.

N3 ceMHUOTHYECKOTO TPEYrojJbHUKA CIIEAYeT, YTO 3HAK MMEET JIBE 3HAKOBbIC (DYHKIIU:
0003Ha4yaeT He TOJIbKO JICHOTAT, HO U €ro KOHIENT - J€CUTHAT TaHHOTO 3HAKA.

Kak cnemgyer u3 puc. 4, oMH U TOT XK€ 3HAK MOXKET 0003Ha4YaTh pasHbie AeHoTaThl. OO0beM
3HaKa - 3TO O0OBEM TOJIA JIEHOTATOB. BaKHBIMU TMOHSATHUSMH, UMEIOIIMMH K TpEyroibHUKY Dpere
HETIOCPEJICTBEHHOE OTHOIIICHUE, SIBJISIFOTCS TIOHATHS SKCTEHCUOHAT U HHTEHCUOHAJT.
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DKCTEeHCHOHAN 3HaKa OIpe/IeNisieT KOHKPETHBIN Kilacc BCEX €ro JOIMyCTUMbIX AeHoTaToB. Eciu
UMsSI €CTh TPEUIOKEHUE, BbICKa3bIBaHUE (T.€. 3alHCh HEKOTOPOTO CYXKICHHS), TO €ro JICHOTATOM
CITy)KUT MCTHHHOE 3HAYEHHUE STOr0 MPEIOKEHUs (BbICKAa3bIBAHUS, CY)KICHHS), T.C. «UCTUHA» WIN
<TIOKB.

HNHreHcroHan 3Haka ompenenser CcoJep)KaHhe TOHATUS U XapakTepusyeT KOHIIENT.
HMHTEeHCHOHAIBHOCTD 3HAKA 3aBUCUT HE TOJIBKO OT UCTUHHBIX €r0 3HAY€HH, HO U OT MparMaTUYECKUX
OTTEHKOB 3TOT'0 CMBICIIA.

OTnpaBuTesb
P {Konuenr}

Vo

Cunraktuka —— p  {3nak} <

MNparmatuka [ \

{Aenorar}

Toayuarean

CeMaHTHKA

Pucynok 5. 3HakoBas cucrema

3nakoBasi cuctema (puc. 5) - 3T0 MHOXKECTBO 3HAKOB C PErYJISIPHBIMU OTHOIIICHUSIMA MEXKTY
HUMH, OTPKAIOIIMMH PETYJSIPHBIC OTHOIICHUSI MEXK/Y MX KOHIICITAMH U JICHOTaTaMH. B 3HaKOBOI
CHCTEME BBIJICIISIFOT TPH ACTIEKTA: CHHTAKTUKY, CCMAHTHKY U [IPArMaTuKy.

CUHTaKTHKa H3ydYaeT BHYTPEHHEE YCTPOMCTBO 3HAKOBOI CHCTEMBI, NpaBHJa MOCTPOCHUS
CIIOXHBIX 3HAKOB M3 TPOCTHIX. JIJIT ©CTECTBEHHBIX SI3BIKOB CHHTAKTHKA BBICTYIIACT B BHUJIC
CHHTAKCHCa, ONPENEISIOIIEro IMPaBUIIbHOE ITOCTPOCHUE MPEIJIOKECHUSI W CBSI3HOTO Tekcra. B
HUCKYCCTBEHHBIX  SI3bIKaX CHHTAKTHKA  OMNPEICIICT MPAaBWIBHOE JIOTHYECKOE  IMOCTPOCHHUE
MOTEHIATBHO OCMBICIICHHBIX BBIPAYKCHHIA.

CeMaHTHKa U3y4aeT COOTHOIICHUSI, C OJHON CTOPOHBI, MEX/Ty 3HAKAMH U MX JICHOTATAMH, C
JPYTOil - MEXK/Ty 3HAKAMH M MX KOHIIENTaMH (CMBICIIaMH).

IparmMaTrka U3ydaeT 3HAKU C TOYKHU 3PEHUS UX OTHOIICHHUS K a/IpecaTy COOOIICHHH.

KJIACCU®OUKAIIMOHHBIE CUCTEMBbI

KnaccngukayioHHple CUCTEMBI C JaBHUX TOp TMPUMEHSIOTCS Uil CTPYKTYPHUPOBAaHHS WU
0000mIeHns 3HaHWA. B Takux cucTeMax, ¢ OJHOW CTOPOHBI, BCE CYIIHOCTH pa30MBAIOTCS TIO
OIpEIeTICHHBIM ITPU3HAKaM Ha HEKOTOPOE YHCIIO KIACCOB, C APYTOi CTOPOHBI, TPYNITUPYIOTCS] BMECTE.
IIpn xmaccupuIMpoOBaHUN HAOIIONATENIO JaeTcs HaOop OOBEKTOB, KOTOPHIE MOXKHO OIUCATh
HEKOTOPBIM MHOXXECTBOM TPH3HAKOB. KayKplil 00BEKT MPUHAUISKUT OJTHOMY HIIH OoJiee KitaccaM 13
HEKOTOPOro (GUKCHPOBAHHOTO MHOXeCTBa. B 3amaue wiaccudukaimu (00pa3oB) HaOIOAATENb
JOJDKEH MPUMEHUTH YCTaHOBJIEHHOE paHee MPaBHIIO, YTOOBI PEIINTh, K KAKOMY KJIACCY TPUHAUTEKHT
00bekT. B 3amaue pacrio3HaBanusi (00pa3oB) MpaBWIIO KJIACCH(HKAIMK BhIPAOATHIBACTCS HA OCHOBE
WCCIICIOBAaHUH MHOXKECTBa OOBEKTOB C W3BECTHOM NPUHAUIEKHOCTHIO PA3JIMYHBIM KJIaccaMm. OTH
OOBEKThl B COBOKYITHOCTH HAa3bIBAIOTCS OOYyYarollMM MHOXECTBOM, WJIM BbIOOpKOi. B 3amaue
(opmMupoBaHUs 00pa30B OOBEKTHI MPEABSBISIOTCS HAOIIOMAaTE0 0e3 YKa3aHHUs UX MPHUHAUIC)KHOCTH
kiaccam. HaOmrogarens HOIDKEH CaMOCTOSITEIBHO ITOCTPOUTH COOTBETCTBYIOIIEE ONperesieHHe
KJ1accOB. 3ajaua K1acCH(MKaIMK SKBUBAJICHTHA 3aj[aue BBISICHEHUS . SIBJISICTCS JIM HEKOTOpast EMoYKa
MPEVIOKEHUEM B (POPMATBHOM SI3BIKE.

Hexoropple KilacCH(UKAIMOHHBIE CHCTEMBI IMHUPOKO MPUMEHSIOTCS TPH TPEICTaBICHUH
JIEKJIapaTUBHBIX 3HAHUU.

Best cOBOKYNHOCTB ymOTpeOIsieMbIX MpH KIACCU(PHUKAIIMK CJIOB HAa3bIBACTCS JIGKCUKOM. [list
00eCIIeYeHUsT JICKCHUYECKOH OJIHO3HAYHOCTH JIOJDKHBI OBITh YYTEHBI OTHOIICHUS CHHOHUMHH,
OMOHHUMHHU M TOJHUCEMHUH (WM MHOTO3HAYHOCTH), CBOWCTBEHHBIC CJIIOBAM ECTECTBEHHOIO S3bIKA.
OTHOIIICHHSI CHHOHUMOB, OMOHUMOB M MHOTO3HAYHBIX CJIOB K 0003HAYCHHBIM MMH TpEIMETaM WA
BBIpa)KaeMbIM HMH TTIOHSTHSIM ITOKa3aHbI B TaOJIHIIE.
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OTHOmIEHNS
Tun orHomIeHUs CnoBa (umeHa) Ipeamertnl (MoHSTHS)
CuHoHMMMUS &Q
O—
OMoHuMuA
O</O
IHonucemus

Hanpumep:
CHHOHHMBIL. CyMKa - CAaKBOSIK, Pa3MBITBIC MHOYKECTBA - PACTUIBLIBYATHIE MHOKECTBA;
OMOHHMMBI: MOCTBI - MOCTBI (CTpOeHHs), MOCTBHI (3yOHBIE), MOCTBI (XOAOBas dYacTh),

AJIEKTPUYECKUE MOCTHI,

ITomucemust: orpakenue (HamazeHus), OTpakeHHe (cBeTa), oTpaskeHue (3ByKa), OTpPayKCHHE
(371eKTPOMArHUTHBIX BOJIH).

Mex 1y cl10BaMH €CTECTBEHHBIX SI3bIKOB CYIIIECTBYIOT JBa BHAAa OTHOILIECHUH.

1. Tlapagurmatuueckue (Oa3uCHbIC, WMMAHEHTHBIC, AHAIWTUYECKUE)-  OTHOIICHUS,
00yCIIOBJICHHBbIE HAJUYHEM JIOTUYECKUX CBSI3ed MEXIy IpeIMEeTaMH U SBICHUSIMH, 0003HaYaemble
STUMHU CJIOBaMH. Takue OTHOIIEHUSI HOCSIT BHE-SI3BIKOBBIM XapaKTep U HE 3aBUCAT OT CUTYaIluH, JJis
OIMMCaHusT KOTOPOil ucmonb3yrores ciaosa. Hampumep, CTOJI u CTYJI - MEBEJIb (conmomunHeHue,
koopauHanus); CTOJI u MEBEJIb - otnomenue Bup - poa; ITEPEITJIET u KHUT'A - otHomieHue
yacTb - nienoe; JIAMIIA u CBET - otHomenue npuunna - cieactsue; JIOITATA n DKCKABATOP -
OTHOIIIEHUE (PYHKITMOHAITBHOTO CXOJICTBA.

2. Cuntarmatndeckue (TEKCTyalibHbBIC, CUTYaTHBHBIC) - JIMHEHHBIC OTHOIICHHS, KOTOPbBIC
YCTaHABJIMBAIOTCS HETOCPEACTBEHHO TIPH COCIWHEHWHU CIIOB B CIIOBOCOYETaHUS U (Ppasbl.
CuHTarMaTU4ecKue Cpe/ICTBa COCTABIISIIOT CHHTAKCHC SI3bIKA UM OTHOCSITCS K €ro IpaMMaTHYeCKUM
cpenctBaMm. KitaccoM Ha3bIBaeTCsl COBOKYITHOCTH (MHOXKECTBO) TPEAMETOB, Ka)IOMY, U3 KOTOPBIX
MPUCYIIM TPU3HAKH, OTpa)kaeMble B COJAEPKAHUU COOTBETCTBYIOHIEro mMoHATHSA. CIoBO WM
CJIOBOCOYETAHHE, BEIPAKAIOIIEE ATO MOHATHE, CITY>KUT UMEHEM JaHHOTO KJ1acca.

Knaccudukarnueit Ha3pIBaeTcsi cuUCTeMa pacrpeiesieHHs] MpPeIMETOB WIM OTHOIICHWI Ha
OCHOBaHHMH HanOoJiee CYIICCTBEHHBIX MPU3HAKOB, MPUCYIIUX ITHM TPeIMETaM WA OTHOIICHUSM U
OTJIMYAIONINX HMX OT JAPYTrUX IPEeIMETOB WM OTHomeHW. Kiacchl MOryT OBITH NpPOCTBIMH M
cloXHBIMH. [IpocThIM Ha3bIBaeTCS TaKOM KJacc, YiIEHbl KOTOPOTO XapaKTepU3YIOTCS TOJIBKO OJIHUM
OOIIMM MPU3HAKOM, BBIPAKAEMBIM WM 0003HAYaeMbIM UMEHEM 3TOT0 Kiacca. Takoe uMsi OOBIYHO
BbIpa)XaeTcsl OAHUM CJIOBOM WJIM OJHHM YCTONMYMBBIM CJIOBOCOYETaHHEM. Harpumep, caMoleTsr,
MacCaXXUPbI, PEaKTUBHBIC ABUTATEIM W T. 1. Kak mpaBWiIo, MPOCTOM KJIAacC HEIb3sl pacUICHUTh Ha
0oJiee MpOCThIe, HE TEPSISI PY 3TOM BO3MOXKHOCTH OJTHO3HAYHO BOCCTAHOBHUTH MCXOHBIN KJIacC IMyTeM
JIOTUYECKOTO YMHOKEHUSI TIOJTyYEHHBIX 00JIe€ Y3KHUX KIIACCOB.

CnokHbIM Ha3bIBa€TCA TAaKOW KIIACC, YIEHBI KOTOPOTO MMEIOT HE OJWH OOIIMN TMpH3HAaK, a
coueTaHhe MPU3HAKOB. MIMEHaMU CJIOKHBIX KJIACCOB SIBJISIFOTCSI PA3IMYHBIE CIIOBOCOYETAHUS U JIaXKe
uensie ¢pa3pl. Hampumep, peakTHUBHBIE NMACCaXKUPCKHUE CAMOJIETHI; BBIYMCIUTEIbHBIE MAIIMHBI Ha
WHTErpalbHBIX cxemax. CIIOKHBIC KIJIACCHI BCEr/la MOXKHO PAcW/IEHUTh Ha MPOCThIE, 0e3 moTepu
BO3MOYKHOCTH HMX OJHO3HAYHOT'O BOCCTAHOBJICHHS ITyTEM JIOTMUECKOIO YMHOXXEHHS IOYYEHHBIX
MPOCTHIX KJIACCOB.

Uepapxuueckue cuctemsl kiaccuduxanmu. Mepapxuueckas cucreMa KiacCU(HUKAIMU - 3TO
Takasi CUCTEMa, B KOTOPOH MEXTy KIacCHU(UKAITMOHHBIMU TPYIIITUPOBKAMHU YCTAHOBIJIEHO OTHOITICHUE
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MOTYMHEHMS, KaK TMPaBHIIO, poaoBuaoBoe. KiiaccudukamionHOe MHOXKECTBO OOBEKTOB JACITUTCS 10
HEKOTOPOMY BBIOpaHHOMY TPH3HAKY (OCHOBaHHE JICICHNUS) Ha KPYIHbBIC TPYIIITUPOBKH, 3aTEM KaXK1ast
TpyNIIAPOBKA B COOTBETCTBUM C BBIOpAaHHBIM OCHOBAaHUEM JICJICHUs pa3OuBaeTcss Ha s
MOCTIEAYIOUTNX TPYIIHPOBOK, KOTOPBIE B CBOIO OYEPEIh pacmalaloTcsl Ha 60siee MEIKue, MMOCTETIEHHO
KOHKPETH3HPYs 00BEKT Kiaccudukarmu (puc. 2.8).
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Pucynok 6. Knaccuukannonsnas cucrema

[Ipy mocTpoeHMHM WepapXUUYECKOH CHCTEMBI KiIacCH(UKAMK HEOOXOJUMO COOJIOAATh
clieyromye Hanoosee BaxxHble (POpMaIbHO-JIOTHYECKHE ITPaBUIIA:

Y4 xaxnmas KiIacCU(pHUKAIMOHHAS TPYIITUPOBKA JOJDKHA JIEIHUTHCS TOJIBKO IO OJHOMY
OCHOBAHHIO JICIICHHS;

Y4 moNlydaeMble B pe3yJibTaTe JEJCHHs TPYIITUPOBKHA JOJDKHBI MCKIIIOYATh APYT Apyra
(T.e. HE MOBTOPSITHCS);

¥4 cyMMa ITOJIMHOYKECTB JICJICHUS JOJKHA COCTABIISTh JEITMMOE MHOYKECTBO.

OCHOBHBIMH MIPEUMYIIECTBAMH HEPAPXUIECKON CUCTEMBI  KJIaCCH(PUKAIH SIBIISTFOTCS
OosbIrast MHGOPMAIIMOHHAS EMKOCTh U MPOCTOTa TOMCKa (BO3MOXKHOCTH PYYHOTO TIOHCKA).
HenocraTky  3aKiIr04aroTCsi B MaJION THOKOCTH CTPYKTYPBI 1 HEBO3MOXKHOCTH — arperupoBath
0OBEKTHI IO JIFOOOMY TTPOM3BOIBHOMY COUETAHUIO MPU3HAKOB.

/ -

pynnupobka

3-q
M Zpynnupobia

Pucynok 7. dacernas kiaccudukanys

dacerHas cuctema Kiaccudukanmit. D10 Takas cuctema (puc. 7), NpPH KOTOPOM
KJIAaCCU(HUITMPYEMOE MHOXECTBO OOpa3yeT HE3aBUCHMBIC TPYIITUPOBKUA IO PA3IUYHBIM acIeKTaM
kinaccudukanuu. KnaccuukalioHHble TPyNIUPOBKH 00pa3zyloTcs MyTeM KOMOWHAIMKM 3HaYeHUH,
B3SITBIX U3 COOTBETCTBYIOIIMX (PaceToB.
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Pucynok 8. ®acernsie popmyIisl.

[TocenoBaTenbHOCTh pacloioXKeHusl ¢aceToB 3amaercs (acerHoi (GopmyIoi, KoTopas B
KKJIOM KOHKPETHOM CJIy4ae YCTaHABJIHMBAETCS B 3aBUCHMOCTH OT XapaKTepa pellaeMbIX 3aj1ad |
anroputMa o6pabotku nHpopmaruu (puc. 8).

IMopsimok cnenoBanust gaceToB B (paceTHOU GopMylie CTporo GUKCUPOBAHUH OIPEIEIISICTCS C
Y4eTOM IpeIMETa, JJTsi KOTOPOTro pa3padaTsiBaeTcs (paceTHas KilacCUpUKaIIs.

[IpenmymiectBa ¢aceTHhIX KIACCH(UKAIMI  3aKITIOYAIOTCSI B THOKOCTH  CTPYKTYPHI,
BO3MOXKHOCTH arperupoBaTh OOBEKTHI MO JIFOOOMY COYETaHHIO0 (haceTOB, BO3MOXKHOCTU OJIOYHOTO
MoCcTpoeHusl Kiaccupukauuid. HemoctaTku COCTOSAT B HEMOJIHOM  HCIOJB30BAaHUHM  E€MKOCTH
KJIACCU(UKAITNH U CIIO)KHOCTH TIPUMEHEHHUS TIPH PYYHOIH 00paboTKe.

AndaBuTHO-TIpeAMEeTHAS KJIacCH(PUKALMSA

AndaBuTHO-TIPEIMETHON Kiaccu(UKaIMel Ha3bIBACTCS CHUCTeMa KiaccoB (KaKIbI U3
KOTOPBIX COOTBETCTBYET OJTHOMY BHIY NPEAMETOB WK (HAKTOPOB), PACIIOIOKECHHBIX B aj(haBUTHOM
MIOPSAZIKE UX UMEH, HAaIIpUMeEpP, OOBIUHBIN Telle()OHHBIN CIIPaBOYHUK.

Tezaypyc. KoopauHaTHOe WHIEKCHpPOBAHHME 3aKIIOYAETCSl B TOM, YTO LIEHTpaJbHas TeMa
JOKYMEHTa WJIA HH()OPMAITHOHHOTO 3aIpoca BRIPAYKACTCS B BUJIE HEKOTOPOTO TepeuHs (MHOXKeCTBa)
CJIOB U CJIOBOCOUYETAHHW €CTECTBEHHOTO SI3bIKA, OOBIYHO SIBJISIOIIMXCS UMEHAMU MPOCTHIX KIIACCOB.
Takue cioBa U CIOBOCOYETAaHUS PACCMATPHUBAIOTCS KaK KOOPJIWHATHI JTOKYMEHTa B HEKOTOPOM N-
MEPHOM IIPOCTPAHCTBE NPEIMETHO-TEMATUYECKNX IPU3HAKOB.

JU11 KOOpIMHATHOTO MHJEKCHUPOBAHUS JOKYMEHTOB HJIM MH()OPMAITMOHHBIX 3aIIPOCOB MOYKHO
MCTONIb30BaTh  IMOJIHO3HAYHbIC (HECTY»KEeOHBbIE) CJIOBa, BBHIOMpaeMble HEMOCPEACTBEHHO U3
WMHJIEKCHPYEMBIX TEKCTOB. Takue cjloBa M CJIOBOCOYETAaHUS HA3bIBAIOTCS KIIFOYEBBIMM CJIOBaMHU.
OJn1HaKo cpeau KIIIOYEBBIX CIIOB BCTPEUYAETCS HEMAJIO CHHOHMMOB, MHOTO3HAYHBIX CJIOB 1 OMOHHMOB
(omorpados). Kpome Toro, BO3MOXKHBI pa3IMYHbIC HAITUCAHUS OJTHUX M TEX JK€ KITFOYEBBIX CJIOB. M3-
3a 3TOro mpsiMoe (IMOCIOBHOE) COMOCTABJICHHE TMOHUCKOBBIX OOpa3oB JOKYMEHTOB C TOHCKOBBIMU
MIPEITUCAHUSIMUA CTAHOBUTCS 3aTPYTHUTEIHHBIM, a HH(GOPMAIIMOHHBINA TOUCK - MeHee 3(PPEeKTHBHBIM.

JInst mpeononieHus 3TUX 3aTpPy/HEHUN NpPUMEHSETCs JEeKCUKOrpadu4yeckrii KOHTpOIb 3a
HCIIOJIb3YEMBIMH KJIIOUEBBIMH CJIOBaMU. JTOT KOHTPOJIb 3aKII0YACTCS:

%4 B TpHUBENEHUWU HCIIOJIB3YEMBIX KIIOUEBBIX CIIOB K eAuHOM Mopdomnoruyeckoii dopme, k
€IMHOMY HaIlMCaHUIo;
%, B ydyeTe CHHOHMMMUHU, TOJTUCEMHUH, OMOHUMHUU KITFOYEBBIX CIIOB.

N3 onrHAaKOBBIX MM OJM3KUX IO CMBICITY KITFOUEBBIX CIIOB CTPOMUTCS HEKOTOpPHBIM Kiacc. U3
YJIEHOB JTOT0 Kjlacca BBIOMpAeTCsl HauOoJiee NMPEACTaBUTEIBHOE M CTUJIMCTUYECKH HEUTpalbHOE
KJIFOYEBOE CJIOBO, KOTOPOE HA3HAYAETCS] HIMEHEM TaKOro KJ1acca U CTAHOBUTCS AECKPUIITOPOM.

HopmaTuBHBIH c10Baph, B KOTOPOM B €HHOM aI(paBUTHOM DSy MPUBEACHBI BCE BaYKHEUIITHE
KITIOYEBBIC CJIOBA M JECKPUITOPHI MO JaHHOW OTpaciu (9TH KIIIOYEBBbIC CJIOBAa U JACCKPHIITOPHI
CHA0KEHBI OTCHUIOUYHBIMH, OTPAHUYUTEIBLHBIMU U MOSCHUTEIBHBIMU TOMETKAMH, YCTPAHSIOIIUMH UX
CHHOHHMMUIO, ITOJTUCEMHUIO M OMOHMMHUIO), HA3bIBACTCS JICCKPUITTOPHBIM CIIOBApEM.

DopMyIHMpPOBaHHE MOUCKOBBIX 00pa30B JOKYMEHTOB M TOMCKOBBIX MPEINHCAHUI, TTOMUMO
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JeKCUKorpauueckux  CBeAeHHM, TpeOyeT MpeAMETHO-TeMaTUYecKUX 3HaHuil. JlomomHeHue
ACCKPUIITOPHOTO CJIOBAps OMNPCACIICHHBIMU CBCACHUAMU O HpGI[MCTHO-TCM&TPI‘-IGCKOﬁ o0OJractn
MIpeBpaIlaeT ero B HOPMATUBHBIN CIIOBapb-CIIPABOYHUK, HA3bIBAEMbI HH(POPMAIIMOHHO-TIOMCKOBBIM
TE3aypyCOM.

HNudpopMaimoHHO-TIOMCKOBBIN T€3aypycC - 3TO HOPMATHUBHBIN CIIOBaphb, MpeIHA3HAYCHHBIN 115
KOOPAMHATHOTO HHJEKCUPOBAaHUSl JOKYMEHTOB W HH(OPMAIMOHHBIX 3alpoCcOB, B KOTOPOM
MpUBEACHBI B ai(paBUTHOM MOPSIAKE BCE AECKPUNTOPHI U CUHOHUMHUYHBIE MM KIIIOYEBBIE CIIOBA, a
TAK)KE€ OTPAKECHBbI BAXKHEUINIHME MapaJUrMaTUYECKUE OTHOLICHMS MEXIy JecKpunropamu. B
3aBUCHUMOCTH OT BBITIOTHSIEMON (DYHKIINU JIEKCUYECKUE EAUHUIIBI Te3aypyca JETSATCS Ha IeCKPUIITOPBI
Y YCJIOBHBbIE CHHOHHUMBI.

JIECKpHUIITOP - OJHO3HAYHOE KITFOYEBOE CIIOBO WJIH KOJI, 0003HaYaroHil (Ha3bIBAIOIIHI) KIIAacC
YCJIIOBHOM SKBHBAJICHTHOCTH, B KOTOPBIA BKIIFOUEHBI YKBUBAJICHTHBIE CJIOBAa M OJM3KUE MO CMBICITY
KJIFOUEBBIE CJIOBA.

DneMeHTapHON CTPYKTYPHOM €IUHUIIEH Te3aypyca SIBJISIETCs CJIOBapHAasl CTaThs AECKPUIITOPA,
KOTOpast CTPOUTCS MO al(aBUTHO-CTPYKTYPHOMY IIPUHIIUITY

di < Mil’MiZ’ Mis! Mi4 >,

d .
rae ' - 3arjlaBHbINM JECKPUIITOD,

i1 - ymopsiA0YeHHOE 110 aji(haBUTY MHOXKECTBO YCJIOBHBIX CHHOHMMOB JTAHHOTO 3arjlaBHOTO
JECKPUIITOPA, 00pa3yIOIINUX BMECTE C HUM KJIACC YCIIOBHOW 3KBUBAJIEHTHOCTH,

i2 - yriopsioueHHOE Mo anaBUTy MHOXKECTBO JECKPUIITOPOB, KAXKIIBII U3 KOTOPBIX CBSI3aH C
3arjaBHBIM JIECKPUIITOPOM OTHOIIEHUEM POJI - BUT,

i3 - yropsioueHHOE Mo anaBUTy MHOXKECTBO JECKPUIITOPOB, KAKIBII U3 KOTOPBIX CBSI3aH C
3arjJaBHbIM JIECKPUIITOPOM OTHOLLIEHUEM BU/I - PO,

14 - yIIOpsITOUEHHOE MO al(aBUTy MHOXKECTBO JECKPUIITOPOB, KAK/IBIN U3 KOTOPBIX CBSI3aH C
3arjaBHbIM JIECKpUIITOPOM TIO KpaliHe Mepe OHUM U3 CIEIYIOUMX [MapagurMaTHYeCKUX
OTHOULIEHWI. I1IeJIoé - YacTh, 4acThb - LIE€JIO€, MPUYMHA - CJIEACTBUE, CJIEACTBUE - IPUYNHA,
(YHKIIMOHAIBHOE CXOJICTBO (ACCOIMATHBHBIC CBSI3H).

[Ipumepsl ClIOBapHBIX CTaTei, TOCTPOSHHBIX MO YKa3aHHOMY ali(paBUTHO-CTPYKTYPHOMY
MIPUHIUITY, UMEIOT BU/I!
Ne 1 - Tpynsimecs - 3ariaaBHbIA TECKPUITOP
Cun.
¥ HaponaHbie Macchbl
%1 Hapon
Bun.
% WHTemmreHnus
¥ KpecTbsiHCTBO
¥ Pabouwmii kiacc.
Y4 Cuyxarme
Acc.
% Tlpou3BOACTBO
¥, Pabouee Bpems
Ne 2 - Pabouasi cuiia - 3arJIaBHBIA JIECKPHIITOP
Cun.
¥, CyOBexT Tpyaa
Pon.
¥ TIpon3BOAMUTENBHBIC CHIIBI
Y Tpyn
Acc.
Y Tlpenmer Tpyna
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%1 CpencTBa MpoU3BOACTBA
3neck: CuH. - CHHOHUMUWYHBINA; Bua - BugoBoi; Poa. - pomoBoii; Acc. - acCOIMATUBHBIN
TEPMHUH.
JIro60e u3 MepeUYrCIEHHBIX MHOXXECTB MOXKET OBITh OJHODJIEMEHTHBIM U JaKe ITyCThIM, T.C.
MOYKET OTCYTCTBOBATh B CJIOBApPHOU CTaThE.

M. d o
MHoXxkecTBO i1 B COBOKYITHOCTH C JIECKPUIITOpaMH ' 00pa3yeT KJacc YCIOBHOM
. M.
SKBUBAJIEHTHOCTH, KOTOPBIN U SIBISIETCS TECKPUIITOPOM. DTO MHOXKECTBO  '1 BBITIONHAET (QYHKIIUIO

HOMHMHAJILHOTO OIPENEICHHs, KOTOPOE€ YTOYHSET CMBICI JIECKPHIITOpa d , BBIOPAaHHOIO JUISI
0003HAYEHUST 3TOTO KJIacca YCIOBHOM SKBHBAJICHTHOCTH.

HH}OopMaImoOHHO-IIOMCKOBBIC TE3aypyChl 10 METOJaM CO3[aHHs U MPUMEHEHUS IENISATCS Ha
CI/IHXpOHHI)IC nu HCCI/IHXpOHHI)IG. CI/IHXpOHHI)Ie METOAbI COBMCIIAKOT HOCTpOCHI/Ie Te3aypyca, Ha4dYHuHasi C
«ITYCTOTO COCTOSHHSI», HITH «HYJIb-T€3aypyca», C MPOIECCOM 3KCIUTyaTalui cucTeM. HeCHHXpOHHBIE
METOJIbI TPEyCMATPUBAIOT TPEABAPUTEIILHOS, AalpHOPHOE TOCTPOCHHE Te3aypyca 10 Hadaia
SKCITIyaTaI[HH CHCTEM.

OIIHaKO HC3aBUCHUMO OT YKa?;aHHI)IX METOI0B IJIA HOCTpOGHI/ISI I/IH(i)OpMaIII/IOHHO'HOI/ICKOBOFO
Te3aypyca He0OXOAMMO:

¥4 mpoBecTH OTOOP KITFOYEBHIX CIIOB,
¥4 TIOCTPOUTH CIIOBAph JIECKPUIITOPOB,;
¥4 TIOCTPOUTH CIIOBApHBIC CTATHH.

IIpn cMHXpPOHHBIX METOJaX YKa3aHHBIEC MPOLEAYPHI BBIIOIHSIIOTCA B TMHAMUYECKOM PEXKUME
OJTHOBPEMEHHO C CO3JaHHEM IIOMCKOBOIO MACCHBAa W BBIINOJHEHHEM IMPOLEAYP IIOWCKA, YTO
obecrieunBaeT 0oJiee TOYHOE OTPAKCHHE JICKCUKH BBOJIMMBIX JIOKYMEHTOB, CIIEJIOBATEIILHO, Oolee
BBICOKHME XapaKTEPHCTUKU IOJHOTHI M TOYHOCTH IMOMCKa. OHAKO 3a 9TH JOCTOMHCTBA HEOOXOIUMO
IUIATUTH HEKOTOPBHIM YBEIMYEHUEM SKCILTYyaTal[HOHHON TPYIOEMKOCTH.

NMpeameTHas obnacTtb

O0BEKTHI M CBOICTBA

Kaxmas w3 aBromMaru3upoBaHHbIX WHpopManmoHHbIX cucteM (AMC) cootHOCHTCS
OTpeJIeTICHHOW YacTh PealbHOro MHUpPa, UMEHYeMOM MpeIMETHOW 00JacThio, U SBISIETCS chepoit
MPOOJIEMHON OpHEHTAalMK STOW cHCTeMbl. llpm STOM Kakaas aBTOMATHU3MPOBAaHHAS CHUCTEMa
OpHEHTHPOBAaHA Ha BBINOJIHEHHE OMNpENEICHHBIX (YHKIMI B COOTBETCTBYIOIIEH el oOmactu
MIPUMEHEHUSL.

[Ipu ompeneneHnu mpeaMeTHOR 001acTH OOBEKT JAOHKEH MMETh OTHOCHUTENBHO IEIOCTHBIN
XapakTep W s menell oOpaboTkn mHGpopManmu 00JIagaTh KOHEYHBIM HaOOpoMm cBoucTB. [loxg
CBOICTBOM IMOHMMAETCSI HEKOTOpAsk €ro XapaKTepHUCTHKA, TTO3BOJISIONIAs YCTaHABINBATH €r0 CXOACTBO
U pa3jiduue IO OTHOIIEHHUIO K JpyruMm oObekTtam. [Ipu 3TOM cCBOiCTBAa OOBEKTa MOTYT OBITH
WHJUBUYaTbHBIMU M OOIIMMH, MPUCYIIMMU JUIIb €IUHUYHBIM SK3eMIUISIpaM M 1IeJIOMY KIIaccy
00BEKTOB COOTBETCTBEHHO. Hanpumep, MHAMBHIyaTbHBIMHA CBOWCTBAMH OTJIIMYAIOTCS JIPYT OT JpyTa
YKUBOTHBIEC OJTHOTO BHJA, CTAHKU OJTHOM MOJEIH, TOBaphl OJTHOTO HAUMEHOBAHUs, a 00Ile CBOMCTBA
MMEIOTCSl y OJHOTO BHJA PACTEHUM, Yy MaTe€pUaJIbHBIX IIEHHOCTEH pa3jIM4HbIX HAaUMEHOBAaHM,
O0BEAMHEHHBIX B OHY rpymiry. CyIIecCTBEHHBIMH SIBIISIFOTCSI CBOMCTBa OOBEKTa, MO KOTOPHIM OH
MOXET UICHTHU(PUITUPOBATHCS B MOJIEIH TIPEIMETHOM O0IaCTH.

I[Tonq otHOmIeHWeM mnoHMMaeTcs (¢GopMma CBSI3M MeXAy oObekramu. (OTHOIICHUS
MOAPA3/IEISAIOTCS Ha BHEIIHUE U BHYTPEHHHE. BHEIIHHE OTpa)karoT CBSI3M MEXIYy OObEKTaMH, He
3aTparvBasi MPU STOM HX CBOMCTB. Hampumep, BHENIHUMH SBISIFOTCSI CTPYKTYPHBIE OTHOIICHHS
MEXKy dJEMEHTaMU HEKOTOpOH CUCTeMbl. BHyTpeHHEe OTHOIIEHHE BBISIBISIET CBOWCTBA OOBEKTOB
WU 00YCIIOBIMBAET 3aBUCUMOCTH CBOHCTB OOBEKTOB OT IAHHOT'O OTHOIIICHHUS.

Ornucannie peaMETHON 00JIaCTH JODKHO BECTUCH Ha OOIIEIOCTYITHOM €CTECTBEHHOM SI3BIKE.
JI71s1 5TOr0 TOCTaTOYHO MCIONIB30BATh MPEIJIOKEHUS €CTECTBEHHOTO SI3bIKa, MTO3BOJISIIOIINE UMEHOBATD
00BEKTHI U (POPMYITUPOBATH YTBEPXKICHHS O TOM, YTO OHHM 00J1a/1al0T HEKOTOPHIMU CBOMCTBAMH, JTNOO
0 TOM, YTO KOHKPETHBIE OOBEKTHI HAXOASTCS B OINPEIeNIEHHBIX B3aUMOOTHOIIIEHUAX. OJIHAKO MaITUHBI
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MOTYT OIEPUPOBATH TOJIBKO ONpeIesIeHHON (hOpMOI ONUCaHUM MpeIMETHOM 00JIacTH.

I[Ipu o5TOoM mOA oOmMUCaHWEM TMpPEeAMETHON objmacTh Ha (OpMaIbHOM SI3bIKE BCETa
MIPEIIOJIaraeTcsi COOTHECEHUE C €€ OMNMCAaHHWEM Ha €CTeCTBEHHOM s3blke. BBeneHue QopmaibHOro
S3pIKa TIPUBOJMT K HEOOXOAMMOCTH OJHO3HAYHOTO TIEPEBOJa OMNHCAHUS Ha OJHOM  SI3BbIKE
(ecrectBeHHOM WM (QOpMATBHOM) B OINHCAaHWE Ha JPYrOM S3bIKE M K HEOOXOAWMOCTH UX
SKBUBAJIEHTHOW MHTEPIPETALINH.

OKBUBAQJICHTHAsI ~HMHTEpHpETalds JIOCTUraeTcs BBEJIEHHMEM  AaOCTPAaKTHBIX  COCTOSTHHMM
MPEIMETHON OOJIACTH, OIPENETICHHBIX (OPMAIBHO W CIY)KallUX OJHO3HAYHOW HHTEpHpeTaruen
OIHCaHUs COCTOSHUS KaK Ha €CTECTBEHHOM, TaK 1 Ha (hOpMaIbHOM SI3bIKE.
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Ormcanvss Ha €CTECTBEHHOM U (hOPMATBLHOM SI3BIKaX JKBUBAJICHTHBI, €CIM OJIHO W3 HHX
SIBISIETCSL pE3yJIbTATOM IIEpEBOAA JPYroro M €ClIid MX HHTEPHPETALMEN CIIyKUT OJHO M TO K€
a0CTpaKTHOE COCTOSIHHE.

IIpocTass mMopenb, YIOBISTBOPSIONIAs YKa3aHHBIM TpPeOOBaHHUSM, OTpa)kaeT aOCTpaKTHBIC
COCTOSIHMSI, KaK COBOKYITHOCTh MHOKECTBAa aOCTPAaKTHBIX 00beKTOB E, MHOXecTBa THIOB T (KaskIbIid

TIT E=UT. . .
Tan €CTh ITOJIMHOYKECTBO ) m coBOKymHOCTH OTHOIIEHMH R, B KOTOpOH Kaxkmoe

T

]

. n.
OTHOLIEHHE ' HMeeT cTeneHb .

HHTepnperaliyst ONMMCaHUs COCTOSHUN MPEIMETHOM 00JIaCTH Ha €CTECTBEHHOM SI3BbIKE  EA €CTh
COOTBETCTBHE:
Y4 ¢pa3, OAHO3HAYHO UMEHYIOIINX Pa3IMYHbIC peaTbHBIE OOBEKTHI, PA3TMYHBIM a0CTPaKTHBIM
oonvekTaM u3 E;
Y (dpa3, 0003HAYAOIIMX CBOMCTBA OOBEKTOB, TUTIAM U3 T;

Y4 ¢pa3, 0003HAUAIOMIMX B3aWUMOOTHOIICHUS! KOHKPETHBIX OOBEKTOB, KOPTEXKAaM OTHOLICHUH
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n R.

OmuH ¥ TOT k€ OOBEKT C Pa3IMUYHBIMH CBOMCTBAMHU MOXKET MPUHAIICKATH HECKOIBKUM
pa3IMYHBIM THTIAM. [IpeuToKeHne eCTECTBEHHOIO s3bIKa €CTh YTBEP)KJICHHE O TOM, YTO HEKOTOPHIC
OOBEKTHl OOJIATAOT OMPECICHHBIM CBOWCTBOM WJIM YTO MEXKIy KOHKPETHBIMH OOBEKTaMH
CYILIECTBYIOT ONpee/ICHHbIC B3aUMOOTHOIIICHHS .

B mnepBoMm cnyudae mpeiokeHHE CTAaHOBUTCS (akToM (MPEIIOKEHHIO COOTBETCTBYET
HMCTHUHHOE 3HAYEHUE), €CJIH OOBEKTHI B a0CTPAKTHOM COCTOSTHHHM IPHHAIEKAT THITAM, OIPEACIIEHHBIM
(dbpazamu, 0003HAYAIONUMHU CBOMCTBA OOBEKTOB. BO BTOpOM ciydae NpEIOKEHHUE CTAHOBHUTCS
(hakTOM, eciii OOBEKTHI, ONpe/e/sieMble CBI3aHHBIMH JPYT C JAPYrOM B MPEUIOKSHUH HMEHAMH,
00pa3yIoT KOPTEK COOTBETCTBYIOIIETO OTHOIICHHs. ECIIM yKa3aHHBIC YCJIOBHSI HE BBIOJIHSIIOTCS,
TIPE/IOKEHUIO COOTBETCTBYET 3HAYCHHUE <JI0XKBY, U TIPEIOKEHUE (PaKTOM HE SIBIISICTCS.

AOCTPaKTHOE COCTOSIHHE SIBJIICTCS MOJICIIBIO OIMHCAHUS COCTOSIHHSI Ha ©CTECTBEHHOM SI3BIKE,

CCJIM UMCCTCA MHTCPIIPCTAIA IEA, Takas, 4TO BCEM MPCAJIOKCHHAM 3TOI'O OIMMCaHUA COOTBECTCTBYCT

3HAYCHHE «HCTHHA», a BCEM NPEIIOKCHUSIM, HE TIPUHAISIKAIITUM OITUCAHUIO, - SHAUCHHE <TOXKB.

[Tpumep onucanus npeaMETHOM 00JIaCTH MPUBEEH HUXKE.

Orcanyie Ha €CTeCTBEHHOM SI3BIKE.

«Otnen Ne 50 ectb otnen ¢ HazBanueM otaena OOBM u Homepom otaena Ne 50. ITpoekr I1I-
P1 - mpoekr, nmeronuii mmdp HI-P1. ITpoekt 11I-P2 -npoekr, nmeronmwii mmdp I-P2. Pecypc P-AB
- pecype, nmetommii mmpp P-AB. Otaen Ne 50 pazpabareiBaet mpoekt I1I-P1l. ITpoext II-P1
niotpeossiet pecypc P-AB 1o koneunoi nater 1.06.84».

AoOctpaktHeie coctosiHusi <E, T, R>, mnpencraBisioniye cocTOSHHUE paccMaTpUBaeMOM
MpeMETHOM 00JacTH, a Tak)Ke COOTBETCTBHE DJIIEMEHTOB OIHMCAHUS TMPEAMETHONH 00JIacTu
0003HaYeHUSIM OOBEKTOB, TUIIOB U OTHOIIIEHUM, IPUBE/ICHBI HIKE:

E:{ll’lzv--’llo}’rﬂe

= «otnen Ne 50»

l, = «Ne 50»

15 = «ODOBM»
I

4= «apoekT [1I-P1»
5= «II-P1»

lo = «mpoekt [I-P2»
b= «[11-P2»

ls = «pecypc P-AB»
ls— «P-AB»

ho = «1.06.84»
T={T,T,,..., T} e

1= «OBITb OTHAEIIOM>

T2 = «OBITH HOMCPOM OTACIa»

T
3= «OBITh HA3BaHUEM OT/EIA»
T= «OBITH TIPOCKTOM>

T
5= «OBITh I(PPOM MTPOCKTA»

To= «OBITH PECYpPCOM>»
= «OBITh II(POM pecypcar»
T

8= «OBITh JATOI»
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T, ={l.} ’ T, ={l,} ’ T, ={13} ’ T, ={l,.1¢} ’ Ts ={ls,1;} ’ T ={lg} ’ T, ={lg} ’ T ={l,}
R={R,R,,...R},

R= «OTJIeT UMEET HOMEp OTJela»

R, = «OTJIeT UMEET Ha3BaHUE»

R «OTJIEN pa3padaThIBaET MPOCKT»

R = «IIPOEKT MOTPEOIISIET PeCypcC 10 KOHEUHOM TaThI»

R= «IIPOEKT UMEET (P MPOCSKTa»

= «pecypc umeet nmdp pecypca»

R ={<l,], >}
R, ={<l,l;>}

R ={<ll, >}
R4:{<I4,I8,I10’>}

R ={<I,,Ig >,<|6:|7 >}
R={<kl>

OCHOBHBIE TIPUHIIMITBI OMHCAHUS COCTOSIHUSI TPEIMETHOM 0O0JacTh Ha HEKOTOPOM
(hOpMaTTLHOM SI3BIKE CIIETYFOIIIHE:
¥, wHpOpMAIIMOHHOE  COJEpKAHUE PACKPBIBACTCS  IOCPEJCTBOM  ONMCAHUS  COCTOSIHUS
IpeMETHOW O00JacTH Ha €CTECTBEHHOM S3bIKE, MO3BOJISIONIEM COOTHOCHUTBH DIIEMEHTHI
OmnucaHus pe€ajlbHbIM O6’I)CKTaM;
% ¢dopmanbpHOE yCTaHOBIEHHE (DakTa HKBHUBAJCHTHOCTH OIMCAHUHA COCTOSHHS Ha Pa3lINYHBIX
S3bIKax TpeOyeT nX abCTPaKTHOI MHTEpIpETaly B TEPMUHAX HEKOTOPOI STaJIOHHOI MOoJeny;
Y. w3Bnedyenune MHGOpMaUU TpedyeT 00s3aTeNbHOrO mMepexoaa OoT (OpManbHOTO OMHCAHUS K
OITMCAHUIO Ha €CTECTBEHHOM $I3bIKE.
B aBTOMaTH3MpOBaHHBIX CHUCTEMaxX CBeIEHHS 00 OKPY)KAIOIIEM HAac MHpPE IPEICTABISIFOTCS
TTOCPEJICTBOM OIPEICIICHHOTO HaOOpa TOHATHI. B KadecTBe TaKMX TMOHSTHA BBICTYMAIOT €IMHHIIBI

nHopmanun M HHGOPMAIMOHHBIE OTHOIICHHsS. PaccMOTpMM HMX Ha NIpHUMepe SKOHOMHUYECKUX
JTAHHBIX.

Enunuusl nudpopmanun

NHupopmanonHsle eqMHUIBI OBIBAIOT JE€MEHTApHBIMU U COCTaBHBIMM. PaccMoTpuM Mx Ha
MpUMepe HakiIaJHOW. B KkadecTBe 3J€MEHTapHBIX €IUHHI] MH(POPMAIMUA BBICTYIIAIOT PEKBU3UTHI -
JIOTUYECKHU HEIETUMbIE 3JIEMEHTHI, COOTHOCHUMBIE C OIPE/IEICHHbIM CBOICTBOM OTOOpa)kaeMoro
o0bekTa win mnporecca. opma peKBU3HUTA OINPEAEIISET MOJHOE €r0 HAaUMEHOBAHUE, THUII, OIIMCAHHE
MHOXKECTBA JIOITyCTUMBIX 3HAYE€HUH U IPYTHUE XapaKTEPUCTHUKHU.
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Rl IQZ

R, R,

C11 IIpuka3z-naknangnas  Ha | [ata Bun onepanuii | Criag
OTITyCK rotoBeix | 8.11 51 4
nznennid Ne 19
c Ilonyyarens
: R R, R,
C12 HanmenoBanue Iudp Anpec
3asog MDJI3 132 r. Mockga, yi1. 1 Mas, 1
Re Ry
[TnaresxxHoe TpeboBaHUE Ne899 ot 8.02.2002 C.
C13 Bun ynakoBku SIIITAKU R10
CraHiust Ha3HaYEeHUS Mocksa-ToBapHas 11 Rﬂ
OcHoBaHue Horosop Ne 20 ot 6.01.2002 R,
R R Ql C21 Q4
HaumenoBanue, HowmenknaTtypHblii CtoumocTsb, Konuyectso CtoumMocTsb,
COpT, pazMep HOMeEp pyO-xon Tlo Ormy1eHo pyO-xon
HapsIy
C, Honmmmaukn 11250 212-30 100 100 21230
C, C,  KommaCa15 |11781 147-25 30 27 3975,75
C,, Cenaparopst 11261 123-25 180 180 22185
Cu
Cx
Cze
Q, Q,

Cy1liecTByeT psifi TUIIOB PEKBU3WTOB B 3aBUCUMOCTH OT 3HAY€HUM, KOTOPBIE OHU MOTYT
npuHUMaTh. Hanbosee pacrpocTpaHeHHBIMU SIBIISIFOTCSI YMCIIOBOM M TEKCTOBBIN PEKBU3HTHI.

YucnoBele peKBU3UTHI XapaKTEPU3YIOT KOJIUYECTBEHHbIE CBOMCTBA SKOHOMUYECKHX SIBIICHUH,
MOJIyYEHHBIE B pe3yJbTaTe MO/ICUeTa HaTypaJbHbIX €IMHMILI, U3MEPEHUS, B3BEIIIMBAHNSI, BBIYMCIICHUS
U T. 0. 3HAYEHUSIMHU TAaKUX PEKBU3HUTOB SIBJISIOTCS uncia. [Ipumepamu ciiy»kaT 4YuMCIOBbIE PEKBU3HUTHI
Q,

TeKkcTOoBbIE PEKBU3UTHI OTPAYKAIOT KAYECTBEHHBIE CBOMCTBA SKOHOMHUYECKHUX SIBJICHUM, NAOT
XapaKTEpPUCTUKY TE€M OOCTOATEIbCTBAM, IIPU KOTOPBIX IMPOTEKAIO TO WJIM HUHOE SKOHOMHYECKOE
SIBIICHUE WJIM TIpoliecCc W ObUTH TOIYYEeHbI T€ UM MHBIC YUCIIOBBIE 3HAUEHHUS. TEeKCTOBBIE PEKBU3UTHI
Ha3bIBAIOT TAK)KE PEKBU3UTAMU-TIPU3HAKAMHU, UX MCIOJIb30BAaHUE MO3BOJISIET OJIHO3HAYHO TPAKTOBAaTh
TOT WA WHOW XO3SIMCTBEHHBIN ITPOLIECC, HE JIOMYCKas CMBICIOBOIO HCKAXKEHUS WIA CMELICHUS
Pa3IUYHBIX MPOLECCOB WIM SIBICHHH. B KauecTBE TEKCTOBBIX PEKBU3UTOB B NPHUMEPE BBICTYNAOT
CKJIAA, HAMUMEHOBAHUE IIOJIVUATEJIA, AAPEC IIOJIVUHATEJIA. Han uwncnoBeiMu
PEKBU3UTaMH, KaK IPaBUIIO, B TIpoIiecce 0OPabOTKH BBITOIHSIOTCS apu(METHIECKHE OTIEPaIIiH, a HaJl
TEKCTOBBIMU - JIOTMYecKue. KpoMe TEeKCTOBOro M YHCJIOBOIO THIIOB, YacTO IIPUMEHSIETCS TaKKe
JIOTUYECKUN TUIl, KOTOPBIA OMNpEENsieT, KaKoe U3 JIByX 3HAYEHMH MMEET BEJIMYMHA - WCTUHY WIIU
JIOXKb.

Kaxxnprii u3 HaOmogaeMbIX "0OBEKTOB HWIIM TIPOIIECCOB XApaKTEPU3YET PSJT MPHUCYITUX eMy
CBOMCTB. M301MpOBaHHO B3SITHIM PEKBU3UT, XapaKTEPU3YIOIINI OJHO U3 CBOMCTB, HE MOYKET CITYKUTh
MOJTHOHM WH(pOopMaImeld 0 Ha0Iro1aeMoM 00beKTe WK Tiporiecce. J[Jisi Bocpon3BeIeH!sT HEKOTOPOTO
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cooOmeHnst 00 OOBEKTe, OmpeAcTeHHOH WHGpOpMaIMd O TIpolecce TpedyeTrcss HEeKOoTopas
B3aMMOCBSI3aHHAs! COBOKYITHOCTH PEKBH3HUTOB.

Enuanity nHbOpMAaIuu, COCTOSIIYIO U3 COBOKYITHOCTH JIPYTHX CIIMHUI], CBS3aHHBIX MEXIY
co0oii, Ha3bBaIOT coctaBHOM enuHuIel nHpopmarmu (CEN). Enunnily nHbopManyy, BXOASIIYO B

CEU, Ha3bIBalOT COCTaBIISAONICH enuHuIer nHpopmarmu. Jist C=(R.R.-..Ry) COCTaBJISIFOLIIAMU

SIBJISIFOTCS] PEKBU3UTHI RiR. Ry . CoctaBHOM enuHUILIeH sBIISIETCS, Hanpumep, JATA:

JATA = (UMCJIO, MECHIL, TO/).

XOTsl BO MHOTHX CIIy4asiX OHa paccMaTpUBaeTCs Kak OJIMH peKBU3UT. ClielyeT OTMETUTh, YTO
CYHIIECTBYIOT W JPYTHE€ PEKBHU3UTHI, KPOME JaThl, KOTOPbIE MOTYT OBbITh COCTaBHBIMH. K. Takum
PEKBU3UTAM OTHOCATCS MHOXKECTBEHHBIC PEKBHU3UTHI, OTPa)Kalollhe TOT (PaKT, 4TO OTOOpaKeHHOE
CBOMCTBO 00BEKTa MOXKET, UMETh HECKOJILKO 3HAYCHHN MPU MPEJICTABICHUA 00BEKTa, MPOoIlecca WIH
siBJIeHWsl. B KauecTBe MHOKECTBEHHOI'O PEKBH3UTa MOXKET BbICTyNarh pekBu3uT 3HAHUE
NMHOCTPAHHBIX A3BIKOB B kanpoBoil ankere. OTnaenpHas JMYHOCTH MOXKET BIIAJIETh
HECKOJIbKUMU WHOCTPAHHBIMH SI3bIKAMHU.

CtpyKTypy NpHKa3a-HAKJIATHOW MOXHO IMPEJCTAaBUTh COCTABHBIMU €IMHHUIIAMHU WH(POPMAITIH
CJIEeTyIOIM 00pa3oMm:

C=(C.C,);

C, = (G, Gy, Cp)s
C,=(R,R,R;,R);

Cp =(R,R. R);

Cis = (Cia1, Ro Ry Rp);
Cin = (R, R);

C, =(Rs: R4, Q,C,1,Q);
C, =(Q5, Q).

B coctaBHBIX CAUHHIIaX I/IH(l)OpMaI_II/II/I BBIACJAOT ITPOMCKYTOYHBIC CIWHUIIBI - T'PYIIIBI.
prnna, COCTOsAIIAad TOJIBKO M3 PCKBHU3UTOB, HA3bIBACTCA HpOCTOﬁ, a Irpynibl, UMCIOOIUEC B CBOCM
COCTaBC Apyruc T'pYIIIIbI, Ha3bIBAarOTCA COCTaBHBIMU. Pazmnaaror IOBTOPATIOIIUCCS u
HCTIOBTOPAIOIIUECCA T'PYIIIIBI. HOBTOpSIIOHII/IGCSI T'pyaribl AOOIYCKAarOT, KaK W MHOXCCTBCHHBIC
PCKBU3UTDBI, OITPCACIICHHOC KOJIUICCTBO peanmaum‘i:

Cll’ClZ’C131’C21;

SHICHEMeY

MIPOCTERIC TPYIIIEI
COCTaBHBIC I'PYTIIILI
MOBTOPSIOIMECS I'PYHITbI C, ;

HETIOBTOPSIOIIUECS - OCTANILHEIE (KpOME C, ).

M3 BO3MOXHBIX CTPYKTYPHBIX 00pa30BaHMii - TPYIIII 0COO0r0 BHUMAHUS 3aCIy>KUBAET IPyYIIA,
Ha3bIBacMasi IIOKa3aTelIEM.

IMokaszaTenp - 3TO COCTaBHAs €IUHMIA WH(DOPMALUMM, COCTOSAIIAS M3 OJHOIO PEKBU3UTA
YKCJIOBOTO THIIA, MMEHYEMOIO OCHOBAaHMEM IIOKA3aTels M OTPAXKAIOUIEro TOT MM MHOM (PaKT B
KOJIMUECTBEHHOM OLICHKE, U PsJIa XapaKTEPU3YIOIIUX €r0 U CBA3aHHBIX C HUM PEKBU3UTOB-TIPU3HAKOB
TEKCTOBOI'O TUIA (BPEMEHHU, MECTa JCHCTBHS, ICHCTBYIONIMX JIUII, IPEJAMETOB, IPOAYKTOB TPY/a U T.
).

OOmuii BUI MOKa3aTelsl MOYKHO MPEJICTAaBUTh CIICAYIOITAM 00pa3oM: H(l: N)(Pl’ PZ""’ P“’Q)’

R.E....R - Q
rac - PCKBU3HUTBI-IIPU3HAKH, - PEKBU3HUT-OCHOBAHUEC I1OKA3aTCIIA.

OIIHOI>'I N3 NPUYIXUH BBIACIICHUA okasaTrenei B OCO6yIO PAa3HOBUAHOCTE COCTAaBHBLIX CIAWHUIL
nH(pOpMaIMM SBJISICTCSL TO, YTO IIOKa3aTelslb, MO CYIIECTBY, CIYXXUT MHUHHMAJIBHOW IO COCTaBYy
MH(POPMAIIMOHHON COBOKYITHOCTBIO, IOCTATOYHOM Ul 0Opa30BaHUsI CaMOCTOSTENIEHOIO JOKYMEHTA.
OTOT AOKYMEHT MOXKET CYIIECTBOBATh H30JIMPOBAHHO.

ITokazarenu mnpencTaBisrOTCS, ¢ OAHOW cTOpoHbI, npocteiimmmu CEW, cnocoOHbIMH K
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JAOKYMCHTHUPOBAHUIO, a C I[perﬁ - CJIOXHBIMHN 06p330BaHI/I$[MI/I I/IHq)OpMaL[I/II/I, OXBAaTbIBarOIIIMMH
OITMCAaHUC MHOFOO6pa3HBIX KaueCTBEHHBIX CBOMCTB M KOJIHMYECTBEHHOM XapaKTCPUCTHUKNU 00BEKTa U
COCTOSAIMMHA B PEIYJILTATC 3TOI0 M3 HCJIIOI0 piaAaa PCKBU3UTOB. HaHpHMep, B HpHKaBe-HaKHaHHOﬁ
TIOKa3aTCJIEM SBJIACTCA

LEHA WBJIEUSE: 17,(1: N)(Rg, Ry, Q) -

CocraBHy10 envHHUIly WH(MOPMAIMHU 000 CII0KHOCTH MOYKHO CBECTH B KOHEUHOM HUTOTE K
OIPEJEIICHHON COBOKYITHOCTH PAa3jIMYHbIX MOKa3areinerd. Hampumep, TNpuKa3-HAKIAIHYIO MOKHO
TIPE/ICTABUTE B BHJIC YETBIPEX MOKaszaTenel: ena nsaenus ( /1, ), KoJIM4eCcTBO OTIMYHIEHHbIX CO CKIIa/ia

i o
n3AC1IMU KO ), KONMHWYECTBO M3JCHUM, IMpedHa3HAUEHHBIX Ha OTIYCK 11 , CYMMa CTOHMMOCTH
KH

o A
OTIYIICHHBIX CO CKiIaaa n3aenuii (~ C):

11,1 N)(Rs, Ry, Q)

gy (L:N)(R,, Py Py B, R, Py B, By P, By, Q)
oL N)(R, B, P R R B Ry By Ras Ry Q).
1 (L:N)(R, B, Py By B, Py g, By Py By Q4)-

OcoObIif MHTEpeC MPEeICTaBISIOT MOKa3aTeId CO 3HAaY€HHUEM OCHOBaHMs, paBHbIM 1. Takwue
IIOKa3aTe/d BHEIIHE BBICTYIIAIOT C COCTaBOM, BKJIIOYAIOIIMM OJIHM Hpu3Haku. Ilpum ocHoBaHuwy,
paBHOM 1, KonmmyecTBO HHpoOpMau OyneT OoJbIlIe B TOM MTOKa3aTelsle, KOTOPbIM COAepKUT OoJiblee
YUCJIO TMPU3HAKOB, IIOCKOJIBKY OH JaeT 0oJjiee pa3HOCTOPOHHIOK XapaKTEPUCTUKY JIaHHOMY
SKOHOMHYECKOMY XO3sIICTBEHHOMY MPOLIECCY WU SBJICHUIO.

MOo’KHO BBECTH YCJIOBHE, 4TO (hopMa MOKazaTessi ¢ MUHUMAIBHBIM COCTaBOM, BKITFOUAIOIIAS
OJTHO OCHOBaHME U OJUH NMpPHU3HAK, COAEPKUT €IMHUYHOE KOJIMYECTBO MH(GOpPMAIMHU. DTO MMO3BOJISIET
BBECTH JIOTApU(MHUYECKYI0O Mepy H BBIPa3UTh KOJIMYECTBO HH(MOpMAIMH, COAEpKalIehcss B
MoKa3aTeJie B CJeAYIOLIEM BU/IE!

n
| (IT) =log, (1+Q)log, (1+ é q),rae N - 9UCI0 PEKBU3UTOB-TIPU3HAKOB B IIOKa3aTesle.
g=1
B nmreparype 4acTo MoOKasaTelnd IMOPA3/ICIISIOTCS M0 CAWHHIIE W3MEPEHHUS] OCHOBAHUS HA
aOCOJIIOTHBIE W OTHOCUTENbHBIC. K aOCONIOTHBIM OTHECCHBI IMOKa3aTeNid, OCHOBAHHUS KOTOPBIX
TOJTYYarOT MPSIMBIM CYETOM, M3MEPEHHUEM, B3BEIIINBAHUEM, alreOpandecKuM CyMMHPOBAHHEM JIPYTHX
aOCOJTFOTHBIX MOKa3aTesIel, pa3iniHble CpeTHIe aOCOMIOTHBIC MOKA3aTe/Id. B YHCIIO OTHOCUTETBHBIX
BXOJST ITOKa3aTeM, 3HAYEeHHS OCHOBAHHM KOTOPBIX ITOJyYEHBI OTHOIIEHHWEM JIBYX JPYTHX
rokasaresiei { yZeapHbIi BeC, OTHOIICHHE IBYX YacTel U T. II.).

NudopManiuoHHbIE OTHOLIECHUS

Mexny pa3IuyHbIMA OOBEKTaMH, CBOWCTBAMH OOBEKTOB M OOBEKTaMH CYIIECTBYIOT
BCEBO3MOYKHBIE OOBEKTUBHBIE OTHOLLICHUA, OmnpeaeisieMble IIPEIMETHON 0071acThIO
(mpocTpaHCTBEHHBIE, BpEMEHHBIC, (PYHKIIMOHAIBHBIC | T. I1.). [Ipy MHGOPMAIIMOHHOM O0TOOpaKeHHI
O0OBEKTOB M IIPUCYIIMX UM CBOMCTB 3TH OTHOILIEHUS MEPEHOCATCS HA OTHOIIEHUS MEX/Ty COCTABHBIMU
eIMHUIIAMH HH()OPMAIIH, C TTIOMOIIBIO KOTOPBIX MPEACTABIISIOTCS OOBEKTHI M X CBOWCTBA.

JUis yCTaHOBJEHMSI CBSI3U MEXKJy COCTaBHBIMU €IMHUIIAMH HH(POpPMAIMKM HCHOIb3YeTCs
MOHATHE «TPYIIIOBOE OTHOIIEHUE». [ pyNIOBBIM OTHOIIEHHWEM Ha3bIBA€TCSl OMHAPHOE OTHOIICHHE

I G G, G G
S ' 7)1 3amaHHO€ Ha JIBYX MHOMKECTBAax Ipymil ' W 1. I'pynroBoe OTHOIIEHHE IO3BOJISIET
YCTaHaBHI/IBaTB CBsA3U MG)K,I[y prHHaMI/I U TEM CaMbIM BLIpa>I<aTB OTHOILIICHUA MG)K,Hy O6T)eKTaMI/I.
['pynroBbie OTHOMICHUST PA3IMIAIOTCSI TIPEXKIIE BCErO TEM, KaK CBSI3aHBI MKy COOON KOHKPETHBIC

G

G.
MPEACTAaBUTEII MHOXXECTB TPYIIT ' W B TPYIIIOBOM OTHOIICHWH. YacTo OCHOBHBIC BHJIBI
TPYNIOBBIX OTHOIICHUI Ha3bIBatoT oTHOMmEeHMssMA 1:1, 10 1, ;. 1 w M : 11, a yKa3aHHbIC MMapbl YUCEII-
KO2(PUITMEHTOM TPYTITIOBOTO OTHOIICHUSI.
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B orHOmennu ¢ koagduimenraMmu rpymioBoro otHomenus Buaa 1:1, 1 @ m, T: m rpynma G
HA3bIBAECTCS POJUTEIILCKOM, a 9 . noguuHeHHou. B otHoenun N:1, Haobopor, 9 . poauTesnbCKas, a

G . MOJYMHEHHAsI.

HepapxuueckimM Ha3bIBa€TCsl TPYIINIOBOE OTHOIICHUE, B KOTOPOM Kakiash IOJYMHEHHAas
rpyIIa MOXET OBITh CBsI3aHA TOJIBKO C OJHOHN pomuTenbckoi. OtHomenus Buma 1@ 1, 1 :m, m: 1
SIBJIIFOTCSI HEPAPXUUECKHIMH .

Hewuepapxudeckoe OTHOIIIEHHE, HANPOTHB, MO3BOJISIET COOTHOCHUTH KAXIYHO TMOAYUHEHHYIO
TPYIITY C TIPOU3BOJIBLHBIM YHCIIOM POAUTENBCKHUX rpymil. MHoraa rpymmoBbie oTHomeHus Buaa 1.1, 1

', ;. 1 Ha3pIBaIOT PYHKIIMOHATIBLHBIMU. [[eHCTBUTEIBHO, B IEPBOM U TPETHEM CITyUasx S byHKIMA,

-1
a BO BTOPOM - (DYHKIIHEH SIBIISICTCSI OTHOITICHHE S .

~

Peanuzanueid rpynmnoBOro  OTHOIUIEHUS S Ha3bIBAIOT TPYIILY gl G BMECTE C
lg ={dj. 0} G <q.q, > S gl 1g

COBOKYITHOCTBIO TPYIIIT , TaKWx, 4YTO
I'oBopsT, uTO % - nanenen peau3aIy rpymnrnoBoro OTHOIICHHUS, a o1 1. YJICHBI PEeaT3allHH.

I'padprrgeckn Tpynmbel ¥ TPYIIIOBBIE OTHOIICHHUS YAOOHO M300pakaTh B BUJE JTUArpamMM,
WCTIONB3Ysl CIIEAYIONe cornameHus. Ha auarpammax rpynmnbl ©300paskaroTcsl TIPSIMOYTOITEHHUKOM,
HAJ[ JICBEIM BEPXHHUM YTJIOM KOTOPOTO TOMEIIASTCS MMS TPYIIbl. BHYTpH TpsIMOYTOJIBHUKA MOTYT
ObITh TIOKa3aHbl HMMEHA PEKBU3UTOB. [ pyINIOBbIE OTHOIICHUS OO0O3HAYAIOTCS CTPEIKAMH,
MPOBEICHHBIMU OT POAMUTEILCKOTO K TOJMYMHEHHOMY THUITy TPYNIBI C BO3MOXHBIM YyKa3aHHEM
ko durmenta rpymmoBoro otaomenus (1:1, 1 : mm, a1:1, M: ) 1 “IMEeHH TPYIIIOBOIO OTHOIICHHUS.

Ecmm muarpamMmy TpakToBaTh KakK OpPHWEHTHPOBAHHBIM Tpad ¥ TPYIIBI B JUarpaMMe
OTOXKIECTBIISITh C BEPIIMHOW Tpada, a OTHOIICHUS - C JIyrod rpada, TO MyTeM B JHarpaMMme
Ha3bIBACTCS TaKas IIOCIIC0BATEIIBHOCTh TPYIIOBBIX OTHOIICHUH (Ayr), 4YTO KOHEIl KaKIOu
MIPEJIBITYIIEH IyTH COBIAJAET C HAYaJIOM CJICYIOIICH.

U1 JTFOOBIX
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Mogenb "cywHOCTb-CBA3bL"

MHoroypoBHeBbI€e NMpecTaBIeHUs] JAHHBIX

[Tpu U3yyeHUH MOJIEIN TaHHBIX CIICAYET paco3HABATh JIOTHYECKUE TPEACTABICHHSI JaHHbBIX,
K KOTOPBIM UMECT OTHOICHUEC 3Ta MOACIIb. OHpeIIeJII/IM YCTBIPC YPOBH:A MPCACTABIICHUA JTAHHBIX.

(1) Nudopmartusi, OTHOCSIIASACS K OOBEKTAM M CBA35SM, KOTOPBIC CYIIECTBYIOT B HaIlleM
BOOOpaKeHHH.

(2) Crpykrypa uHpOpMAIMU - OpraHu3anvs HH(GOpMAIMH, B KOTOPOW OOBEKTHI M CBSI3U
OpCaACTaBIIAOTCA JaHHBIMMU.

(3) CrpykTypa naHHBIX, HE3aBUCHMasl OT CIOCO0a TOCTYIIA, - CTPYKTYPhI JaHHBIX, KOTOPhIC HE
CBSI3aHBI CO CXeMaMH TIOVMCKA, MHJICKCAITUH U JIP.

(4) CtpykTypa naHHBIX, 3aBUCHMasi OT CIIOCO0a JIOCTYTIA.

MEQEHW NOCMYECKNX NPEAS TARNEHUI MOJenn
LOEREET-CHAZE  CETERSA EENAlMOHHAS  MHOHEC TBS DELEKTOR
YPOBEHE 1
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DELEETAX K MHCMHECTRS  OTHOWEHWS MHCCHEEC TR,
CEAZAR LEREETOR OEREETOR
OTH Ol EHMA EQOn
OTHOWEHKR & ALIEMEYTEL
SHAYEH WA
ATTPHMEYThI !
AMAUEMUA :
DHCEAEC TRA I
ZHAYEHWN i
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-.--r--..-.
 SRANIRN ¥
MHSOENALLM, LBRELLCRATE I DOMCAHKN
LML Pk 1 OEREKTOR
OELEKT-CBAZL 1
OO0 OEKOM OO,
1
LEOREHAT ¥ :
CIPYETYES AaHHBLE i QTHOWER KA
OT NvTM AOCTYAA ! (LaBnAUED
1
¥POREHE 4 !
2 EE.D.H:I:TH.
SIPYETYES A8HHBIS
SARMC HMkiad
CTEVETHE
SAHHELE
wLALEALEAE]
LIEVETVE
JaH Hil %

Pucynok 9. Ananus mojenel JTaHHBIX C UCHOJIB30BAaHUEM HECKOJIBKUX YPOBHEW JOTHYECKUX
MPEICTaBICHUI
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HNudopmanust o cyuHocTaX 1 cBsa3sax (ypoBeHnb 1)

Ha 3ToM ypoBHE MBI paccMaTpUBaeM CyIIHOCTH U CBsi3u. CymHocTh (entity) - sto "npeamer”,
KOTOPBIA MOXET OBITh HICHTU(PHUIIUPOBAH HEKOTOPHIM CIIOCOOOM, OTIMYAIOIIMM €ro OT APYTUX
"nmpenmetoB”. KOHKpETHBIC 4YEIOBEK, KOMITAHHMS WM COOBITHE SBJISIFOTCS MPHMEpPaMH CYIIHOCTH.
Ces3p (relationship) - aTo accornmanusi, yctaHaBiIuBaeMas MeXIy cyimHoctsmu. Hanpumep, "orer -
CBIH" - 3TO CBSI3p MEXIY JBYMS CYIIHOCTAMH "denoBek' . baza MaHHBIX MpeanpusTHS COACPKUT
WH(OPMAIIIO O CYIIHOCTSIX M CBS3SIX, KOTOPBIE MPEJICTABISIFOT WHTEPEC ISl ATOTO MpeAnpustus. B
0a3y JMaHHBIX MPEANPHUATHS HE MOXKET OBITh 3aHECEHO ITOJIHOE OIMCAHWE CYINHOCTH HJIU CBS3H.
HeBo3MO)XHO W He 00s3aTEbHO COXPAHATH BCHO TOTEHIMAIBHO JOCTYIHYIO HH(DOpPMAIHIO O
CYIIHOCTSAX M CBS3sX. ByJaeM paccMaTpuBaTh TOJBKO TE€ CYIIHOCTH M CBS3HM (M MH(DOPMAIHIO O HHX),
KOTOPBIC TOJOKHBI BOUTH B TIPOEKT 0a3bl JaHHBIX.

CymHocTh 1 HA00P CYIHOCTEMH

[Tyctes E 0003Ha"aeT CymniHOCTh, KOTOpas CYIIECTBYET B BooOpakeHMH. Kaxmas CymHOCTh
OTHOCHTCSI K HEKOTOPOMY OTJIMYHOMY OT JAPYrHX Ha0Gopy cymmHocrteii (entity set), takum kak
Cnyxamuii, IIpoektr wm Otaen. C KaxIbIM Ha0OpOM CYIITHOCTEH CBS3BIBACTCS IPEIUKAT,
MO3BOJISIOIIUNA TPOBEPUTH, MPUHAIVICIKUT JIU CYIIHOCTh JaHHOMY Habopy. Hampumep, eciu cymHoCcTh
OTHOCUTCS K Habopy cymHocTed Ciykamuid, TO MBI TaKXe 3HaeM, YTO 3Ta CYIIHOCTH 00JiagaeT
CBOWMCTBaMH, OOIIMMH C JIPYTMMH CYIIHOCTSIMH 3 Habopa oO0bekToB Ciyxamuidl. B dmcino 3Tux

CBOMCTB BXOAMUT YHNOMsHYTbI mnpeaukar. Ilycte E  o0o3nauaer Habop cymHocreil. HaGopsl

CYIIHOCTEH He 00s3aHbI OBITh HelepeceKarmuMucs. Hampumep, cymHoCTh, MpUHAIISKAIIAs HA00PY
00BeKTOB MYXXYMHBI, PUHAICKHUT TaKke W HAOOpy cymHocTel Yenmoek. B aTtom ciayuae HabOp
00BEKTOB My)KUMHBI SIBJISIETCS TOJIMHOKECTBOM Habopa 00bekTOB YenoBek.

CBs3b, posib 1 Ha0Op cBsI3el

PaccmoTtpum  accoumanuu  cymHocteit. Habop cesizen  (relationship set) R - 1o

MaTeMaTHUYeCKOE OTHOIIEHHUE MEXIY N CYIIHOCTSIMH, KaXJash U3 KOTOPBIX OTHOCUTCS K HEKOTOPOMY
HaboOpy CyIlHOCTEN

{[e.6...8]leT E.&1 E,...e1 E}.
M KaXIbIH KOPTEX CYIIHOCTEH [el,eQ,...,eh] aBisierca  ceasvio  (relationship). B stom

orpeieIeHu HabOphl He 00s13aHbI OBITh Pa3IMYHBIMH, TaK, HANIpUMep, bpak - 3To CBA3b MEXTY ABYMS
CYIIHOCTSIMU U3 Habopa cymHocTei Yenosexk.

Ponw (role) cymHocT B CBSI3U - 3TO (YHKIMSI, KOTOPYIO CYIIHOCTH BBIMIOJIHSET B JTAHHOW
ces3u. Tak, B mpumepe Bbilie, Myx u Xena - 3T0 ponu. YnopsnouumBaHUE CYIIHOCTEH B
ONpENENICHUN CBSI3U MOXKET OTCYTCTBOBaTh, €CIM B CBSI3M SIBHO YKa3aHbl pPOJM CYLIHOCTEH:

(r./e,r,/e,...,r,/€), rue I, - 3T0 POJb CYIIHOCTH € B JAHHOH CBSI3H.

ATpu0yT, 3HaYeHHe U HA0OP 3HAYEHM A

Nudopmanuio 00 00BEKTe WIM CBS3M MNOIY4alOT IyTeM HAONIOAEHUS WIM H3MEpeHUs U
BBIpA)XAalOT MHOXECTBOM mTap 'arpuOyr-3Hauenue”. , "3", "kpacueii”, "llers" u "HBaHOB" - 3TO
3HAYCHUs. 3HA4YCHHs KIACCU(DUIMPYIOTCS B pa3invHble Hadopwl 3nauenun (Value sets), takue kak
[Mudpa, Lget, Umsa nu @amunus. C kaxxapIM HaOOpOM 3HAYSHHI CBS3BIBACTCS MPEIUKAT JJIST IPOBEPKU
TOr0, NPUHAAJIEKUT JIM 3HAYCHHE 3TOMY HaOopy. 3HaueHHEe U3 HEKOTOpPOro Habopa 3HaYEHUH MOXKET
OBITh DKBUBAJIEHTHO IPYroMy 3HA4eHHIO U3 Jpyroro Habopa 3nauenuii. Hanpumep, "1," u3 nabopa
3HAYCHHH <«TIOWMBI» SKBUBAJICHTHO " 1¢" B MHOKECTBE 3HAUCHHUH «()YTHI».

Ampuéoym (attribute) moxxer ObITH (hopManbHO ompenelieH Kak (DYyHKIUsS, OTOOpakaromas
Habop cymHocTell mnu Habop cBsA3el B HaOOp 3HAUEHWM WM JEKapTOBO INPOU3BEJICHHE HAOOpOB
3HAYCHUH:

f:EUR® VOV, "V, .."V,

12 In
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MHoxecTBa

MHoxecTBO ATpUOYTLI 3HaYeHUn
obbeKkToB
/. Homep_
Cnyxaluero

E1 E Homep_
Cnyxauiero
Cnyxawui vV, Nma ®
amMunus

V31

(ViBaHoB)

V,, (MeTp)
V,, (VBaH)

|:2 PUO

F, MceBooHMM

Hucno_Jler

F

Bo3spacTt

Pucynok 10 AtpuOyTsl, onpesiesieHHbIe Ha HA0Ope CyHTHOCTeH YenoBek

Ha puc. 10 noka3aHbl HECKOJIBKO aTpUOYTOB, ONPEAEICHHBIX Ha MHOYKECTBE OOBEKTOB
Yenosek. Atpubyr Bospact mpousBomuT oroOpakeHue B Habop 3HaueHuidt Yucno Jler. Atpubyt
MOJKET 3a/1aBaTh OTOOpa’Ke€HHE B JIEKapTOBO Mpou3Be/ieHHe HaOopoB 3HaueHuid. Hampumep, atpuOyt
®UO 3agaer orobpaxeHne BO MHOkecTBa 3HaueHui M n @amunus. Heckonbko aTpuOyToB MOTYT
3a/1aBaTh OTOOpaKEHHE OHOTO U TOTO e Habopa OOBEKTOB B OJWH U TOT e HaOOp 3HaueHHH (Hiu
OJHYy U Ty JKe rpynny HaOopa 3Hadenuii). Hampumep, atpubyret ®MO u IlceBmonum 3amaror
oToOpakeHHe u3 MHOXkecTBa 00bekToB Cityxaiue B Habopsl 3HaueHuid Mims u @amumnust. Tem cambiM,
aTpuOyT W HabOp 3HAYEHWH SBISAIOTCA PA3IMYHBIMHM TOHATUSMHU, XOTS B HEKOTOPBIX CIIydasx OHHM
MOT'YyT UMETh OJIHO U TO ke uMs (Hanpumep, arpudyr Homep_Ciyxamiero 3amaet oToOpakeHUe u3
Cayxamie B Habop 3HadeHuit Homep Ciykariero). ITo pasiudne HE SIBISETCS SBHBIM B CETCBOU
MOJIEJIM M BO MHOTHX CYIIECTBYIOIIMX CHCTEMax YIpPaBICHHs JaHHbIMHU. ATpUOYT omnpenensercs Kak
¢ynkims. OH oToOpakaeT JaHHbBIH OOBEKT B OJHO 3HaueHHWe (WM OJMH HAOOp 3HAYCHH B Clydae
JeKapToBa MPOM3BEICHHS HAOOpOB 3HavyeHHil). CBsA3M Takke HUMEIOT atpuOyThl. PaccMorpum
MHOKecTBO  cBsizell  Wcmomnurtens_Ilpoekra (puc. 11). Artpubyr KommuectBo_Bpemenwu,
NPEJCTABISAIONINN JJOII0 BPEMEHH, BbIECICHHYI0 KOHKPETHOMY CITyXKallleMy Ha KOHKPETHBIN MPOEKT, -
9TO aTpulyT, omnpejacieHHbId Ha Habope cBszeir Wcnonnutens_Ilpoexta. OH He sBISETCS HU
aTpudOyTrom cymHoctu Ciyxamuid, H1 aTpuOyToM cymHocTH [IpoekT, Tak Kak ero cMbICi 3aBUCHT U
OT CITy’Kallero, U ot npoekra. [lonsTre atpudyTa CBA3M BaKHO U1 TIOHUMAaHUS CEMaHTHKHU JAHHBIX U
orpeJiesieHUs] PYHKIIMOHAIBHBIX 3aBUCUMOCTENH MEX/y JaHHBIMU.
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MHoXxecTBO
06BbeKTOB

E
Cnyxawmn

E

MpoekT

MHoxecTBO ATpuoGYTHI
OTHOLUEHUN
E
Ri KonuyecTtBo
UcnonHutens_ BpeMeHuU
MpoekTa

MHoxecTBa
3Ha4YeHUun

Vi

KonuyecTtBo

Pucynok 11. AtpuOytsl, onpeneneHHbie Ha Habope cBsazert Mcnomaurtens_[Ipoekra.

KonuenrtyanbHasi ctpykTrypa nHgopmanun

PaccMoTpuM opraHuzaiinio HHPOPMAIMH O CYIIHOCTSX M CBS3SX IOCPEICTBOM pa3JIeTCHHUS

uHpOpMallUM O CYIIHOCTSX U HHGMOpMAaUU O CBS3AX.

UACHTUPUKAINH ()YHKIIMOHATIBHBIX 3aBHCUMOCTEH MEXy TaHHBIMH.

Ha puc. 12 B ¢popme Tabmuibl npuBeneHa HHGOPMAIHS O CYIIHOCTSX B HaOOpEe CYITHOCTEH.
Kaxxnas crpoka 3Hau€HUH OTHOCHUTCA K OJHOM M TOM K€ CYLIHOCTH, a KaKJbli CTOJIOE1] OTHOCUTCS K
MHO’KECTBY 3HAUEHHI, KOTOPOE, B CBOIO OUYEPEe]lb, OTHOCUTCS K aTpuOyTy. [lopsanok cTpok u cTonbIoB

HCBAXXCH.

ATpUbyTH — 3  F, F, F, F,
M Homep NUmsa MceBoOHUM
HO>XXeCTBO cnyatiero Bo3paCT
obbekTOoB
MHoXxecTBO
3Hadewun  \ L .
i 5 i Va Va Vo Va i Va i
i Cnyxawwmi | Homep P Nms P ®amunus | Nms I ®amunus | Yucno |
5 1 Crlyxawero 5 5 5 5 P neT 5
i el Vll V21 V31 V21 V31 V41
! (2556) | Metp NBaHoB BukTop NBaHoB (25)
% V12 V22 V32 V22 V32 V42
(3378) | Mapus | YeH Mapraputa | YeH (23)

Pucynok 12. Mudopmariust o CymHocTsAX U3 Habopa cyiHocTel (Tabnnunas popma)

Takoe pasacIICHUC IIOJIC3HO  IJIA
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Cnyxawum MpoekT

Konuuectso
BpPEMEHMU
Ei Ej Vk
Cnyxawuni MpoekT | Konnuectso
€1 %1 Via
(20)

Pucynok 13. Mudopmanus o cBa3sx u3 Habopa cBs3eli (Tabnuunas Gpopma)

Ha puc. 13 npuBenena mHpopMmaius o CB3sX B HaOope cBsa3eld. Kaxmas crpoka 3HaueHUM
OTHOCUTCSl K CBSI3M, KOTOpas TIOKa3aHa TPYIIOH CYIIHOCTEH, I/ie KaXkAas CYIHOCTh WrpaeT
OTIpPEJICIEHHYIO POJIb U TIPUHAUICKUT ONPEICTICHHOMY Ha00py 00BEKTOB.

Ha puc. 12 u 10 (a Taxke Ha puc. 13 u 11) npeacraBieHbl pa3andHbie GOPMBI OJIHOM M TOM K€
nHpopmanuu. @opma TaOJIHIIBI HCIIOIB3YETCs IS TPOCTOTHI CBSI3H C PEISIIUOHHON MOJIEIBIO.

Crpykrypa unpopmanuu (ypoBeHb 2)

CymHOCTH, CBS3M WM 3HA4YeHHWs] Ha ypoBHE 1 SBISIOTCS KOHIENTYalbHBIMH OOBEKTaMHU,
CYIIECTBYIOIIMMHU B BooOpaskeHnu. Ha ypoBHe 2 paccmaTpuBaroTcs MpeCTaBICHUs KOHIIETITYalbHbBIX
00BekToB. [Ipeamnmonaraercs, 4To CymECTBYIOT HETIOCPEICTBEHHBIC MTPEICTABICHISI 3HAUCHU N

HoMep ciyxawera

Homep cnysxawero f’fﬂrﬂhﬁ‘\ PK

ﬁEEEFJJ.D

/HHM
MEaHOBE

S -

\\\\ Yuecno net
Bospact xN\H{1 Mﬁj)

Pucynok 14. IlpeacraBnenue CyHIHOCTGI/I SHAYCHHMAMH (HOMepamH CITyKallHx)
IlepBUYHBIH KJII0Y

Ha puc. 2 3nauenus arpubyra Homep_Cuyxarero MOTYT HCHOJB30BATHCA  JUIS
UACHTUUKAIMKA CYITHOCTeH B Habope cymHocted Crmyxamuii, eciau KaKIblid CIy)Kalluid HUMeeT
OTAENbHBI HOMep ciykamiero. /Ui uaeHTUQUKAMM CyHIHOCTeH B HaOope CyIIHOCTeH MOXKeT
nmoHaoourcss Ooyiee omHOTrO arpudbyra. s uMAeHTHPUKAIUU CYINIHOCTEH MOTYT HCIIOJIB30BAThCS
HECKOJIbKO rpymi aTpuOyToB. 1o cymectBy, kawu cywnocmu (entity key) - sto rpynna arpudyToB,
Takas, 4To OTOOpaKeHHe W3 Habopa CYIIHOCTEH B COOTBETCTBYIOIIYIO TI'pynIly HaOOpOB 3HaUEHHIA
ABJISICTCS B3aMMHOOJHO3HAYHBIM OTOOpaskeHHeM. Eciu He ypmaercss HailTu Takoe oToOpakeHHe Ha
JIOCTYIHBIX JAHHBIX, WJIA €CIH JKeJaTelbHa IpPOCTOTa B HWACHTU(PHUKAIMH OOBEKTOB, MOKHO
UCKYCCTBEHHO  OMNpeNeNuTh aTpuOyr u  Habop 3HAa4yeHWH, UTOOBl JOOMTHCA  HAIWMYUA
B3aMMHOO/IHO3HAYHOTO OTOOpakeHUs. B ciiydae cymecTBOBaHUS HECKOJIBKHX KIIOYEH OOBIYHO
BBIOMPACTCSl CEMAaHTHYECKH 3HAUYUMBIA KIFOY B Ka4eCTBE Hepeuunozo Kawua cywpocmu (entity
primary key - PK).
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Puc. 14 momydeH oObemuHeHMeM HaOopa cymiHocTed Crykamuii ¢ HabopoM 3HAYCHHUH
Homep_Cnyxamero c¢ puc. 2. O0patiM BHUMaHHE Ha HEKOTOPHIE CEMAaHTHUYECKHE UMILUIMKAIIMHA Ha
pucynke 14. Kaxnoe 3HaueHne B MHOXecTBe 3HaueHnid Homep Crykaliero mnpencTaBiseT 00BbeKT
(cmyxamiero). ATpuOyThl 3a1al0T OTOOpakeHHe W3 MHOXecTBa 3HaueHuit Homep Ciyxkariero B
JIpyrue MHOXKecTBa 3HaueHHi. ATpuOyr Homep_ Cryxkamiero 3amaeT oTOOpaKeHHE W3 MHOXKECTBA
3Hauennit Homep_Cryxaiero B camoro ceoOs.

OtHomeHus " 00beKT/CBA3L"

Nudopmanus 006 oObekTax B HabOpe OOBEKTOB MOXKET OBITHh OpraHu3oBaHa B (opme,
MOKa3aHHOW Ha puc. 7. Puc. 7 ananormueH puc. 12, 3a WCKIIOYEHHEM TOTO, YTO OOBEKTHI
NPEJCTaBIICHBl 3HAYCHUSMH WX TMEPBHYHBIX Kitoueil. Bces Tabmuma Ha puc. 7 mpeicTaBiser
omnowenue cywnocmen (entity relation), a xkaxmas CTpoka HPEACTABISCT KOPMENC CYUWHOCH Nl
(entity tuple).

D CHOEH O H
KNy
ATEHEYTLI
ToHEYTEI
[ Homep I Meepnonnn | BO3PACT
I CNy #¥aWero
l
LGRS ' Honmep " ®amun | vma | ®amn | Yncno net
SHAYEHHHA Ry ¥ auErn MA e e
{nomeH) pena
HHDHm
HOe MNet MEaH
. 2366 p MeaHoE | BrkTo o 25
OObeKT CTEE p
(Habop) AEHH
g 3378 Mapua | Hew Mapra | ey 23
pHTa
L] ] [ ] 1 |
. ; 5 § i :

Pucynok 15.PerynspHoe oTHomeHune cymHocTerd Ciyxarmui

Tax xak CBs3b HACHTU(UIIUPYETCS BOBICKAEMBIMU B HEE CYITHOCTSIMH, NEPEUUHBILL KIOY CEA3U
(primary key of arelationship) moxer ObITh MPEACTaBIIEH OCHOBHBIMH KIIFOYaMU BOBJICYEHHBIX B CBS3b
cymHocTeli. Ha puc. 8 BOBICUEHHBIE CYIIHOCTH TIPEJCTABICHBI WX TMEPBUYHBIMH KITFOYaMU
Howmep_Cnyxamero u Homep_Ilpoekra. MimMeHna poneit 3a1at0T ceMaHTUYECKUH CMBICT 3HAYEHUH B
COOTBETCTBYIOMUX cToNOmax. Homep Crmykamero - 3T0 NMEPBUYHBIA KIFOY BOBJICYCHHBIX B CBS3b
cyurHoctelt, a He atpulyT cBsizu. KomnuectBo_Bpemenu - 3to atpubyr cBszu. Tabmumna Ha puc. 8
npeacTaBisier omuowenue ceszeu (relationship relation), a kaxmgas cTpoka 3HAYCHHUU - Kopmedic
cesazeti.(relationship tuple).

50



hOCHDBHDH KRHIY Aﬂ
MMA aTHOWEHKA
0ALEKTOE CIy K aULHi iPee
Pank MecnonHWTENE MpoekT
ATpHEYT Homep cnyxawero [HOMER NpoekTa KonuuecTteo ATpHAYT CEAZH
oftekrTa EREMEHH
MHO¥ECTED pena Howmep npoekTa KanHYecTEo
SHAYEHHR uHDHlHDMEpCﬂYXEMEFD
{oomeH) HOE
npesn
Hafop ceAzeH CTAE 2566 31 20
MEHH
e
2173 25 100
[ ] [ ] [ ]

Pucynok 16.PerynspHoe otHomenue cBsizert Mcnomuurens_IIpoekra.

B HEKOTOpBIX Cilydasix CyITHOCTH B HA0OPE CYITHOCTEH HENb3sl YHUKAIBbHO WIACHTU(HUIIMPOBATD
3HAYEHUSIMU HMX COOCTBEHHBIX aTpuOYyTOB; CIEAOBAaTENbHO, AN HMX UACHTU(DUKAIMH CIeayeT
HCIOJIb30BaTh CBs3M. Hampumep, pacCMOTpPUM CYLIHOCTH CIYXaIIUX-TIOJYUHEHHBIX M CIyXKaIluX-
HAYaJIbHUKOB: MMOJYMHEHHbBIEC UACHTU(DUIIUPYIOTCS CBOUMU UMEHAMU M 3HAUEHUSMU OCHOBHOTO KITFOYa
CITyXall[MX-Ha4aJIbHUKOB (T.e. X CBA3AMH ¢ 3TUMH ciyxkammmu). Ha puc. 9 Homep_Cuyxkariero He
aBisgeTcs aTpuOyroM oObekTa B Habope [lomunHeHHBIN, a TpeacTaBisieT coOOW MEePBUYHBIN KITIOY
CIy’KallluX, KOTOpble MMEIOT MOJUYMHEHHBIX. Kaxnmas cTpoka 3HaYyeHMH Ha puc. 9 - 3TO KOPTEK
cymuocteit ¢ Homep_Cnyxarmero 1 @O B kauecTBe NMEpBUYHBIX KiI0o4Ye. Bes tabnuma ssisercs
OTHOILLIEHUEM CYIIIHOCTEH.

Teopetnuecku, 11000i BUI CBA3M MOXKET UCIOJIB30BATHCS M MIESHTU(GUKALMUU CYIIHOCTEH.
JU1 IpOCTOTHI MBI OTPAaHUYKUMCS TOJIBKO OJJHUM BUJIOM CBSI3U: OMHApHBIMU CBA3SIMU C OTOOpaKEHUEM
1:n, B KOTOPBIX CYIIECTBOBaHHE N CYNIHOCTEH Ha OJHOM CTOPOHE CBS3HM 3aBUCHUT OT CYIIECTBOBAHUS
OJIHOH CYIIIHOCTH Ha JIpyrod cTopoHe cBsi3u. Hampumep, oqun ciryxanmii Moxet umets N (N = 0, 1,
2,...) MOJYNHEHHBIX, U CYIIECTBOBAHHE MOYNHEHHBIX 3aBUCHT OT CYIIECTBOBAHUS COOTBETCTBYIOIIETO
CITy>Kallero.

DTOT METO UIEHTU(DUKALIUY CYITHOCTEN CBSI3IMU C APYTUMU CYITHOCTSAMU MOXHO MPUMEHSITh
PEKYPCUBHO /10 TE€X IOp, TOKA HE BCTPETATCS CYIIHOCTH, KOTOPbIE MOTYT ObITh MAECHTU(DULIMPOBAHBI
3HAYEHUSIMU CBOMX COOCTBEHHBIX aTpuOyTOB. Hampumep, OCHOBHOW KIIIOU JenmapTaMeHTa KOMIaHUU
MOJKET COCTOSITh U3 HOMEpA JIeNIapTaMEHTa U OCHOBHOI'O KJIOUa OTJIEJIEHMSI, KOTOPBII B CBOIO OYepeb
COCTOMT U3 HOMEPA OT/EICHHSI U UMEHU KOMITAaHUH.

CrnenoBarenbHO, MBI UMeeM J1B€ ()OPMBI OTHOIIEHHUH CyIIHOCTeH. Eciu CBsI3M MCTONB3YIOTCS
s uaeHTH(UKAIMKU 00bEKTOB, OyJeM Ha3bIBaTh 3TO Cladbim omuowenuem cywinocmen (weak
entity relation) (puc. 9). Ecnu cBsi3u He HMCHONB3YIOTCS JUIS MACHTU(QHKALUK CYIIHOCTEH, Oyaem
Ha3bIBaTh 3TO pezyiapuvim omuouwienuem cywynocmeii (regular entity relation) (puc. 16). Ecim
HEKOTOPBIE CYIIHOCTH B CBSI3M HICHTH(GDUIMPYIOTCS APYTUMH CBSI3IMH, OyJeM Ha3bIBaTh 3TO C1AObIM
omnowenuem ceéazen (Weak relationship relation). Hanpumep, mo0ble CBSI3M MEKIY CYIIHOCTSIMHU
[TonuuHEHHBI M OIPYTMMH CYLIHOCTSMU IPUBENYT K 0Opa30BaHUIO CIA0BIX OTHOIIEHUM CBSI3H, TaK
Kak cymHOCTh [lomuymHeHHBI WASHTU(UUUPYETCS CBOMM HMMEHEM U CBA3bIO C CYHIHOCTBIO
Cnyxammuii. [lpoBeaeHue paznuuuss MEKAY pPErYISApPHBIMHA  (CYIIHOCTH/CBSI3b) U CIIaOBIMH
(cynIHOCTB/CBSI3b) OTHOIICHUSIMHU TIOJIE3HO IS MOICPIKKH 1IEJIOCTHOCTH JTaHHbIX.
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Pucynok 17. Cnaboe oTHomeHue cymHocTel [ToanHeH b

JAuarpamma " CyniHoCTb - CBSI3b' U BKJIIOYEHHE CEMAHTUKHU ONMCAHUA JAHHBIX U
MAaHUIMYJIUPOBAHNE JAHHBIMU

CucTeMHBII aHAJIU3 € UCIOJIb30BAHHEM JHATPAMMBI "' CYIIITHOCTh-CBA3b"

PaccmoTpum auarpamMmy " CcyIHOCTb-CBSI3b" .

UcnomauTens

[Ipoext

. Wcnonuurens
Cryxamuit [Ipoext
MIPOEKTa
M N
MHO0k€eCTBO MHO0k€eCTBO
MHO0KeCTBO
00BEKTOB 00BEKTOB

CBs3eH

Pucynoxk 18. [IpocTast tuarpamMmMa CyIiHOCTb-CBSI3b

Ha puc. 18 c wucnonb30BaHHEM JMAarpaMMHOTO METOAA JAEMOHCTPHPYIOTCS HaOOp CBsi3eit
Ucnonautens_IIpoekra u HaOopwel cBsaseir Cnyxammii u Ilpoext. Kaxawnii Habop cymHOCTeH
MIPEJICTABISAETCS] TPSIMOYTOJIBHUKOM, a KaXKIblii Habop cBsizeld - pomOoM. JIMHWHM, COENUHSIONINE
MPSIMOYTOJIBHUKH, JIEMOHCTPUPYIOT TOT (GakT, 4To Habop cBszeil Mcnonnurens_IIpoexTa omnpenesneH
Ha Habopax cymHocTeil Crnyxaiuit u [IpoekT. Ykazansl poiiv CyIIIHOCTEHN B CBSI3U.

Ha puc. 11 npuBenena Oosiee moiaHasi [uarpaMmma HEKOTOPBIX HAOOPOB CYHIHOCTEH W HaOOPOB
CBSI3€H, KOTOpPBIC MOTJIHM OBbI MPEACTaBISATh HHTEPEC JUIsl MPOU3BOJCTBEHHOW KommaHuu. Otren,
Cnyxanuid, Ilomuunenusiit, Ilpoekt, PykoBomutens u JleTtaab - 3TO MHOXECTBA CYIIHOCTEH.
Cnyxamuii_Otnena, Cnyxamuid_Ilogunnennsiid, Mcnomuurens_IIpoekra, PykoBoautens_IIpoexra,
[TocraBuuk_Jleraneii_Ilpoekra, [eranu Ilpoekta um KommoHeHT - MHOXkecTBa cBsized. CBs3b
KomrmoHeHT moka3biBaeT, kKakue jJetand (M B KaKOM KOJHUYECTBE) TPEOYIOTCS ISl CO3/IaHUSI COCTaBHBIX
JeTaJIel.

PaccMOTprM HECKOJIBKO BaXKHBIX OOIIMX XapaKTEPUCTUK CBSI3EH:

(1) HaGop cBszeii MokeT OBITH ONpeaeieH Ha Oojlee 4eM JBYX Ha0opax CyI[HOCTEH.
Hampumep, MuoxkecTtBo cBsizeil [locraBmuk_Jleraneii_Ilpoekra ompenensieTcss Ha Tpex Habopax
cymHocteit: [TocraBuuk, [Ipoekt u [eransb.

(2) Habop cBsizeit MOKeT OBITH ONPEJICNIeH M TOJIBKO Ha OJIHOM Habope cymiHoctei. Hampumep,
Habop cBsa3elt KoMnoHeHT onpeaenseTcs Ha eTUHCTBEHHOM Habope 00beKkToB JleTans.
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(3) MosxeT cyiiecTBOBaTh HECKOJIBKO HAOOPOB CBsi3eil, ONpE/eNICHHBIX Ha 3aJaHHBIX Habopax
cymHoctedi. Hampumep, ©abopbel cBsizeii HWcmomnutens_IIpoekra u  PykoBomutens_IIpoekra
onpenenstoTcs Ha Habopax cymHocTel [Tpoekt n Ciyxamui.

(4) B nmarpamMe MOTyT pasnuyatbcsi oToOpakenus 1:n, m:n u 1:1. HaGop cBszei
Cnyxanmii_Ortzena siBisieTcst oToOpakeHneM 1:n, T.e. B OJHOM JienmapTaMeHTe MokeT padorats N (N =
0, 1, 2, ...) ciyKammx, U KaxIblid CIyXalui padoTaeT ToJIbKO Ha OIWH AenaprameHT. Habop cBszeit
Wcnonnurens_lIpoexTa sBisercs oToOpakeHHEM MIN, T.e. B KaXJIOM IPOEKTE MOI'YT y4acTBOBATb
HOJIb, OIUH U O0JIee CITy’KalUX, U KaXKIbIH CIy)Kallil MOKET y4acTBOBATh B HOJIE, OJHOM MJIH OoJee
npoekTax. MoXHO BbIpa3uTh Takxke oroOpaxkeHue 1:1, Takoe, kakuM sBisieTcst Habop cBsA3el bpak.
Wudopmanus o nomyckaeMoM HabOpOM CBs3ei 4dMcie CYHIHOCTEH B KaKIOM Habope CYIIHOCTEH
3a/1aeTcsl ¢ TMOMOIIBIO yKazaHust B auarpamme 1", "m", "n". Pensiuonnas monaens W MOJEINb
MHO€ECTBAa 0OBEKTOB HE BKJIIOYAIOT 3TOT TUN MHPOPMALIMHU; B CETEBON MOJAEIN HEBO3MOXHO MPOCTO
BbIpa3uTh oToOpakeHue 1:1.

(5) B amarpamme MOKHO IOKa3aTh 3asucumocms cyuwiecmeosanus (existence dependency)
OJIHOTO  TUIA  CyIIHOCTeW ot  apyroro. Hampumep, crTpenka B Habope  cBsizei
Cayxamuii_IloqunHeHHbI MOKa3bIBaeT, 4YTO CYLIECTBOBAHME CYIIHOCTH B Halope CcyIHocTel
[TonunHEHHBIN 3aBUCUT OT COOTBETCTBYIOLIEH CYIIHOCTH B Habope cymHocte Cioyxamuid. Jpyrumu
CJIOBaMHM, €CIIM CIY)XKalUil MOKUJaeT KOMIAHMIO, ero MOJYMHEHHbIE, BO3MOXKHO, OoJiblle HE OyayT
IIPEJICTaBISATh MHTEPEC.
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Pucynoxk 19. /luarpaMmma cymHoCTb-CBSI3b JJIs1 aHAIHM3a WH(POPMAIIUK B TIPOU3BOICTBEHHON
KOMITaHUHU

HabGop cymHocrtell IloqunHeHHBIN MMOKa3aH CHELMAIbHBIM NPSIMOYTOJbHUKOM. JTO 3HAUMT,
YTO Ha ypoBHE 2 MH(pOpMAIMs O CYLHIHOCTSX U3 3TOro Habopa OpraHM30BaHa Kak cilaboe OTHOILEHHE
CYIIHOCTEW (C HCIOJNIb30BaHMEM NEpBUYHOTrO Kitoua Crykalnmid Kak 9acTH TEePBHYHOTO KIFOYa
[ToqurHEHHBIH).

AHau3 APyrux Mojesiei JaHHBIX M UX MOPOKIAEHHE U3 MO/IeJH "' CYIIIHOCTD - CBSI3b
Peassnmonnas mojaennb

PeasinmonHoe npeacraBja€¢Hue T1aHHbIX U HCOAHOZHAYHOCTb CEMAaHTUKU

B pemsuuonnoii mMomenu ommuoutenue (relation) R - sTto Maremarndyeckoe OTHOIICHHE,
ornpeeIeHHOEe Ha MHOXeCTBax X1, X2, ..., Xy
R = {(X1,X2,...Xn) | X1 mpuHamm X,
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Xo ipuHAT X2,...,.Xn IPHHAIT X}

MmuoxectBa X1,X2,...,Xn HaspiBatoTCd domenamu (domains), a (X1, Xz, ..., Xn) Ha3bIBaeTcs
xopmexncem (tuple). Ha puc. 12 nokaszano otHomenune Ciyxaruid. JJoMeHaMH OTHOIICHHUS SIBIISTFOTCS
Homep_Cnyxamero, Umst, ®amunus, Umsa, Gamumus, Yucno Jler. Tlopsamok cTpok u CTOJIOIOB B
OTHOIIICHUU HE SBISETCS CYIIECTBEHHBIM. UTOOBI M30€XaTh HEOJHO3HAYHOCTH CTOJIOIIOB OTHOIICHUS
C OMHMM M TEM JXK€ JJOMCHOM, MMEHA JOMEHOB YTOYHSIOTCS poaamu (roles) (s BbLACICHUS POJN
JIoMeHa B oTHomieHuu). Hampumep, B oTHomenun Ciyxammi, nomensl Mmst u damunus MOXHO
yrouHuTh posisMu Mcrunanoe wnm Ilcesnonum. Mma ampubyma (attribute name) B pensunoHHOM
MOJICTIH - TO MM JOMEHa M npucoeanHeHHoe K Hemy ums ponu [10]. CpaBuuBas puc. 12 u 15,
BHJIUM, YTO "JJOMEHBI" TIOYTH PKBUBAJICHTHBI HA0OpaM 3HAYCHUI. XOTsI MOYKET TTOKa3aThCs, 4TO "'poIIb"
u "aTpuOyT" B PENSILIMOHHOM MOJENH CIyXaT TOM e LeJd, 4TO M "aTpuOyT" B MOJEIH 'CYIIHOCTb-
CBS3b , CEMAHTHUKA 3THUX TEPMHHOB pasnuuaercs. "Poiap" u "arpuOyT' B pPENSLUOHHON MOJIENH
UCIOJIL3YIOTCS TJIAaBHBIM 00pa3oM JUIsl TOTO, YTOOBI pa3inyaTh JOMEHBI C OJTHUM M TE€M K€ UIMEHEM B
OJTHOM U TOM K€ OTHOUICHHH, B TO BpeMsI Kak "aTpuOyT" B MOAENH "CYIIHOCTh-CBS3b" - 3TO (QYHKIHS,
3aj1aro1iasi 0TOOpakeHHe U3 Habopa CyIHOCTel (MK CBsI3eit) B HAOOPHI 3HAUCHHUI.

Fene WMeTHHHOe JHICTHHHOE MocesaaHMM IﬂCEBﬂDHHM

fomen Homep Mma haHHAHA Mma LERTL TR Ymcno
CAy Al ero net

Habop 11
2566 NeTp BaHOB BueTop MEaHOE 25
3378 Mapka HeH MaprapuTa HeH 23

Pucynok 20.0tHomenne Ciyxamuii

HoMep npoekTa HoMep cnysawero
7 2566
3 3566
7 3378

Pucynok 21.Otnomenne Ciyxamuii_IIpoekT

Hcnonp30BaHue pENSIUOHHBIX ONEPaTOPOB B PENALMOHHOW MOJIEIN MOXKET BBI3BIBATH
CEMaHTHUYEeCKHUEe HEeoJHO3HayHocTu. Hampumep, B pesynbrare coequHeHHs oTHomeHus Ciyxamui c
otHorrenreM Cryxanmii_IIpoekt (puc. 21) mo nomeny Homep_Ciyskainero mojiydaercss OTHOIICHHUE
Cnyxawmnin_Mpoekt (puc. 14). Paccmorpum coenuueHure oTHomeHUs CIryKaliuidi ¢ OTHOIICHHUEM
Kopabar nmo nomeny Yucno_Jler. OnHO U TO k€ UMs JOMEHA MOXET UMETh Pa3IMuHyI0 CEMAaHTUKY B
pa3UUHBIX OTHOWICHUSX (pOJb MpeJHa3HAYeHa Ui Pa3IM4YCHUs] JJOMEHOB B JaHHOM OTHOIICHHH).
Ecnu we pomyckaercs, 4toObl 3HadeHuss nomeHa Ywucno_Jler oTHomenus Cryxawmii ObLIH
CpaBHUMBIMHU cO 3HaueHUsMH aoMmeHa Yucno_Jler otHomenust KopaGib, JOKHBI OBITH OOBSBICHBI
pa3iInyHble UMEHA JOMEHOB.



McTiHHoe [McTHHHOE McesaoHHM MceEnoHAM
Homep Howmep Ima DamHnna Hma D amMHnKa Hucno net
NpoeKTa CRY % alWEro
7 2566 Metp MBaHoE BHETOD MEaHoB 25
3 2566 Metp MEaHoB BukTOp MEaHoB 25
7 3378 Mapna YeH Mapraputa HeH a3

Pucynoxk 22.0taomenne Ciyxanmii_IIpoekT kak "coequaenne” otHomeHui Cyxamuii u
Cnyxanuii_IIpoekt

Howmep kopatna lmnA Hucno Net
037 YWakKkoe 25
ase APKTHES 15

Pucynok 23.0tnHomenune Kopa6in
B Mozenu "cymHOCTB-CBSI3b" CEMaHTHKa JAHHBIX Oojiee odeBHaHA. Hampumep, oquH cronberr
B PacCMOTPEHHOM TIpUMEpE COAEPKUT 3HaueHMs 3HaueHHs Bospact obbekra Criyxamuid, a Apyroi
cronbenr comepkut Bospact o0bekra KopaGmb. Ilockonmbky cuctemMa 0a3 JaHHBIX COACPKHUT
CEMaHTHUYECKYI0 MHpOpMAIHIO, €il cieayeT 00agaTh BO3MOKHOCTBIO MPEAYIPEKIaTh MOIb30BaTENs
0 MOTEHIIUATBHBIX MPoOJIeMax Onepalyy TUIAa COSAUHEHUSI.

CemaHnTHKa (QYHKIIMOHAJIBHBIX 3aBHCUMOCTEI MKy TaHHBIMH

B pemsiponnoii Mmogenu "atpubyt’ B orHomeHus @ynxuuonanvno sasucum (functionally
dependent) ot "arpubyra" A TOro e OTHOIICHHS, €CIIM KaKIOMY 3HAYCHHIO A COOTBETCTBYET HE
Oonee, yemM onHOo 3HaueHue B. CemaHTuka (yHKIMOHAIBHBIX 3aBUCHUMOCTEH MEXIy IaHHBIMHU
CTAaHOBUTCS OYEBMJIHOM B MOJENHN 'CYIIHOCTh-CBs3b". Il0 CylecTBy, MMeeTcsi ABa OCHOBHBIX THIA
(YHKIMOHANIBHBIX 3aBUCUMOCTEMH:

(1) @OYHKIMOHAIBHBIE 3aBUCUMOCTH, OTHOCAIIMECS K ONMMCAHUIO CYITHOCTEH WM CBSI3EH.
ITockonbky atpulyT onpezenseTcs Kak GyHKLUSA, OH 0TOOpa)kaeT CyIIHOCTh M3 Habopa CyIIHOCTEH B
OJIHO 3HaueHHWe W3 Habopa 3HaueHuid (cM. puc. 2). Ha ypoBHe 2 s mpeicTaBlieHHs CYIIHOCTEH
UCTONB3YIOTCS 3HA4YeHUs MepBUYHOro Kirouda. CrenoBaTenbHO, HEKIIOUEBble HAOOpbl 3HAYEHUH
(YHKIIMOHAJIBHO 3aBUCHMBI OT HaOOPOB 3HAYCHUI MEPBUYHOTO Kitoya (Hampumep, Ha puc. 22 u 23
Yucno_Jler pyHkuponansHo 3aBucuM oT Homep_Cuyskamiero). [TocKoNbKy OTHOIICHHE MOXKET UMETh
HECKOJIBKO KJTIOUeH, HEKJIIoueBble HAaOOphl 3HaUeHUH OyAyT (YHKIIMOHAIBHO 3aBUCHMBIMH OT JIFOOO0TO
KJII0YeBOro Habopa 3HaueHuil. KiroueBble Habopbl 3HaueHM OyAyT B3aMMHO (YHKIHMOHAJIBHO
3aBHUCETH JPYT OT JApyra. AHAJIOTUYHO, B OTHOUICHWHU CBS3€H HEKITIOUEBbIE HAOOPHI 3HAUYEHUH OyIyT
(YHKIMOHAJIBHO 3aBHCHUMBI OT HAOOPOB 3HAUCHUII MEPBHYHOrO Kitoua (Hampumep, Ha puc. 16
KomuyectBo_Bpemenu ¢ynknnonaapao 3aBucum oT Homep_Cryxaiero u Homep_Ilpoekra).

2 @OyHKIIMOHAIBHBIE 3aBUCUMOCTH, OTHOCSILIHUECS K CYIIHOCTSM B CBSI3U. 3aMETHUM, UTO
Ha puc. 19 MbI ykaszeiBaeM THIbI oToOpaxkeHuid (1:n, MmN, u T.1.) uis HaObopoB cBsi3eil. Hampumep,
PykoBogutens_Ilpoekra siBisiercss otobOpakenwem 1:n. Jlomyctum, uro Homep Ilpoekra - 310
IIEPBUYHBIN KJII0Y B OTHOWIEHUU cymHocTei IIpoekt. B otHomenun cesasent PykoBoaurens_IIpoekra
Habop 3HaueHuil Homep_Cnyxamero OyneT (QyHKIMOHANIbHO 3aBUCUM OT Habopa 3HaueHHUH
Homep_ITpoekTa (T.€. A5l KaXKI0TO MPOEKTA HMEETCS TOJIBKO OJIUH MEHEIDKED).
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[TpoBenenue paznuuns MeKay ypoBHeM 1 (puc. 2) u ypoBHeM 2 (puc. 22 u 23) u pa3jaeieHue
OTHOIIEHHs cylnHocTer (puc. 23) u oTHomieHus cBsi3eil (puc. 16) BHOCHT SICHOCTh B CEMaHTHKY
(YHKIIMOHAIBHBIX 3aBUCUMOCTEH MEXy TaHHBIMH.

3NF-orHomenusi 3NF B cpaBHeHMH ¢ OTHOLIEHUSIMH " CYIIIHOCTh-CBSI3b"

W3 ompenenenust "oTHOWIEHMs CJEAYET, 4YTO J00O€ TIPYNIUPOBAHUE JOMEHOB MOKHO
paccMaTpuBaTh Kak OTHOIIEHHE. YToObI M30ekaTh HEeXeNaTelIbHBbIX CBOWCTB B MOJAECPKHBAEMBIX
OTHOUIEHUSX, MPOBOJUTCS MPOILIECC HOPMAIM3allUh, B XOJE KOTOPOTO IMPOU3BOJIBHBIE OTHOIICHHS
peoOpa3yroTes B MEPBYI0 HOPMAIbHYIO (OPMY, 3aTEM BO BTOPYIO HOPMalIbHYIO (hOpMY U, HAKOHEIl, B
TpeThio HopManbHYIO GopMy (3NF). OTHOMmICHUST CYIIHOCTEW U CBSI3ei B MOJEIH " CYIHOCTb-CBSI3b"
noxoxxu Ha 3NF-oTHomeHus, HO 00namarOT OoJiee SICHOM CEMAaHTUKOW M HE TPEOYIOT BBIMOJTHEHUS
oreparuii mpeoOpa3zoBaHUS.

Crenyromuye TpY OTHOIICHUS HAXOMATCS B MEPBOM HOpMalbHOH (opme (T.e. HE BKIIOYAIOT
JIOMEHa, JIEMEHTBI KOTOPOT'O CaMH SIBJISUTUCH ObI OTHOIIICHHUSIMH):

Cayxamuii (Homep Cuykarnero.)

Hertans (Homep Jleranu, Onucanue_Jleranu, KonrmuectBo Mmeroreecs)

Heranu_IlIpoekTa (Homep_Jleraunwu, Howmep_Ilpoekra, Onucanue_IIpoekra,
Homep_PyxoBoautens_ITpoekra, Komnuectso HMcmonb3yemoe)

Homen Homep_PykoBoautens_IIpoekra comepxkut Homep Ciyxalero MeHemKepa mpoeKTa.
[lepBuuHbIE KIIOYU TOTYEPKHYTHI.

B cootBeTcTBHM C OmNpeAeNeHHbIMU MpaBUIAMH 3TU OTHOIIEHUS MPeoOpa3yroTcs B TPETHIO
HOpMaJIbHYIO (hopMYy:

Cayxamuii (Homep_ Coyxariero)

Hertans (Homep Jleranu, Onucanue_Jleranu, KoarmuectBo Mmeroreecs)

IMpoext (Homep_ITpoekra, Onucanue Ilpoexta, Homep PykoBommrens_ITpoekra)

Heranu_IIpoekra (Homep Jletanu, Homep_Ilpoekra, KonmuuectBo HMcmomb3dyemoe)

Ucnonb3yss nuarpammy "CymIHOCTB-CBSI3B" ¢ puc. 19, monydum ciemyromme OTHOIICHHS
CYILIHOCTEM U CBSI3EH:

CYUIHOCThH

Hertans (Homep Jleranu, Onucanue_Jleranu, KonumuectBo MmMeroreecs)

OTHOIIIECHUS

ITpoexT (Homep_ITpoekra, Onmcanue_IIpoekra)

Cayxamuit (Homep_ Coyxariero)

CBA3b Heranu_IlIpoekra (derans/Homep JleTainwu, ITpoext/Homep_TIpoekra,
Konngectso_Mcnonb3yemoe)

OTHOLLIEHHS

PykoBoautens_IIpoekra (ITpoext/Homep Ilpoekra, PykoBoaurenas/Homep Cuyskarero)

VKa3pIBalOTCSI HMMEHa pOJeH CymHoCTe B cBsa3sx (Takwe kak PykoBomgurens). Mmena
OTHOIIEHUH CYITHOCTEH, aCCOLIMMPOBAHHBIX C MEPBUYHBIMH KJIIOYaMU CYIIHOCTEH B CBA3SIX, U UMEHA
HAaOOPOB 3HAUEHUH TPOMYIICHBI.

B npuBeneHHOM mpuMepe OTHOMICHUS "CyIIHOCTH-CBsI3b" Moxoxku Ha 3NF-otnomenwus. Ilpu
ucnons3oBanuu noaxona 3NF Homep_ PykoBoautens_Ilpoekta BkitouaeTcst B oTHouieHue [Ipoexr,
MOCKOJIbKY Tipenmnoinaraercs, 4ro Homep_ PykoBoamrens_Ilpoekta  (QyHKIMOHAIBHO 3aBHCHM OT
Homep Ilpoekta. B momenmu  “"cymmoctb-cBs3p”  Homep PykoBomutens Ilpoekra  (T.e.
Homep_Crnyxamiero MeHepkepa MpoeKTa) BKIIIOYAeTCs B OTHOLICHUE CBsi3u PykoBoaurens_IIpoekTa,
Tak Kak B 3ToM ciydae Homep_Curyxaiiero paccMaTpuBaeTcsi Kak MEPBUYHBIN KITIOY CYIIIHOCTH

IIpu wucnons3oBanun noaxona 3NF m3MmeHeHUs (YHKIIMOHATBHBIX 3aBUCHUMOCTEH JTaHHBIX
MOTYT MPHUBOJUTH K TOMY, YTO HEKOTOpHIE OTHOIIEHUsi mepecratoT Haxoautbes B 3NF. Hampuwmep,
€CIT /ISl OJJHOTO TPOEKTa MOTYT OBITh HECKOJBKO MEHeIXepoB, oTHomieHHe [Ipoekt Oonblie He
oyner 3NF-oTHomieHmem, M ero HYXHO OyaeT pa3OuTh Ha aBa OTHOWICHHWS - IIpoekT U
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PykxoBomutens_Ilpoekra. Ilpu HCIONB30BaHMM MOJEIH "CYIIHOCTH-CBS3b" TaKWe HM3MECHECHHS HE
SIBIITIOTCST  HEOOXOAUMBIMH. CIIeIOBaTENIbHO, HCIONB3ysS MOJCIb OOBEKT-CBS3h MOXKHO IPUBECTH
naHHbIe K (hopme, aHasmornaHo 3NF-0THOIIIEHUSIM, HO C OTYETIUBBIM CEMaHTHYECKHUM CMBICIIOM.

OnucaHHbIA TOAXO0J JSKOMITO3UIMK (MK MpeoOpa3oBaHus) Ui HOPMAIH3AlMA OTHOIICHHUN
SBJIIETCS TIOJIXOJIOM "CHHU3Y-BBEpX' B MPOCKTHPOBAHUHM Oa3bl JaHHBIX HCIIOJIB3YeTCS HEKOTOpas
cemaHTHUecKass uHpopmanus ((PyHKIHOHATIbHBIC 3aBUCHMOCTH JIAHHBIX) I [PeoOpa3oBaHuUs
orHomeHnid B 3NF-oTHOomeHus. B Momenu "CyniHOCTB-CBSA3L" NPHHAT IMOAXOJ 'CBEpPXY-BHU3', B
KOTOPOM HCIIONB3YeTCS CEMaHTHYecKass WHGOPMAIUIO ISl OPTaHMU3AIMUA JIaHHBIX B OTHOIICHHS
" CyIHOCTR/CBA3D" .

CereBasi MOeJIb

a &
QOToen OTnen
I I
M
Zny o au ki Cﬁhen-CnyxamHH

CRy ¥ almi

Pucynok 24.Css3p Otnen_Crnyxatuii (a) tuarpaMMa CTpyKTYp JaHHBIX, (0) auarpamma
" CYIIIHOCTh-CBSI3b"

Iy K AL K MNpaoekT CRy %W mi

MM

|HpDEKT- MocnonHKTENE I

poOeKT-
lMcnonHKTENE

MpoekT

Pucynok 25.Css3p Ucnonaurens_IIpoekTa (a) auarpamma CTpyKTYp JaHHBIX, (0) quarpamMma
" CYIIIHOCTh-CBSI3b"

CemaHTHKa IMarpaMMbl CTPYKTYP AaAHHBIX

OauH w3 JIy4muX CrocoOOB OOBSCHEHHS] CETEBOW MOJETU COCTOWT B HCIIOJNB30BAHHUH
ouazpammor cmpykmyp oaunsix (data-structure diagram). Ha puc. 24 mnokazana auarpamma
CTPYKTYp JHaHHBIX. KaKIblii TPsIMOYTOJIBHHUK TMpeAcTaBiisieT TN 3anmucu. CTpenka MpecTaBiseT
HA0Op CTPYKTYp JMAHHBIX, B KOTOPOM 3amuch OTeN SBISCTCS 3anuchio-éaadeavyem (Owner-record),
U OJIHOW 3aIMCH-BIIJICIBIy MOKET cooTBeTcTBOBaTh N (N = 0, 1, 2, ...) 3anuceii-unenos (member-
records). Ha puc. 24(6) npuBeneHa auarpaMmma "CyImHOCTh-CBs3b" . CTpesika Ha JuarpaMMe CTPYKTYP
JIAHHBIX HE BCETJIa MOKa3bIBAET CBA3b MEX/1Y CYIIHOCTSIMH B JIByX Habopax cymiHocteit. Ha puc. 25(a)
u 25(0) mokazaHa guarpaMma CTPYKTYp JaHHBIX M JHarpaMma " CyIIHOCTh-CBS3b" , BEIPAXKAIOIINE CBSI3b
Wcnonuaurens_IIpoekTa Mexay aAByMmsi Turamu cymiHoctedt - Cayxamuit u [Tpoekt. Ha puc. 25(a)
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cBs3b Mcnonuurens_IIpoekTa cTaHOBUTCS IPYrMM THUIIOM 3aIIMCH, U CTPEJIKU HE NPEACTABSIOT CBS3b
Mexay cymHocTsimMu. CTpeika TNpencTaBiseT CBsA3b 1N MEXAy AByMs THIamu 3anucu (a He
CYIL[HOCTH), ¥ M3 €€ HAJM4YKs TaKKe ClelyeT CYIIECTBOBaHHE IyTH JOCTYyIa M3 3alMCH-BIaJeibla K
3anucaM-wieHaM. /luarpamma CTpyKTYp AAHHBIX - 3TO MPECTABIEHNE OPraHU3alluy 3aIUCel; OHO He
SBJISICTCS. TOYHBIM NPE/ICTaBIEHUEM OOBEKTOB U CBS3EH.

IHopoxknenue nuarpaMMspl CTPYKTYP JaAHHBIX

CpaBHeHHE JqHarpaMM CTPYKTYpP JaHHBIX C COOTBETCTBYIOUIMMH JHarpaMMaMH “CYIIHOCTh-
CBSI3b" TO3BOJISICT BBIBECTH CIICIYIOIIHE TIPaBHJIA;
Y, Jlnst OMHApHBIX cBs3ed 1:N cTpernka UCIONb3yeTcs JUT IpeICTaBlIeHUs CBsI3H (CM. puc. 24(a)).
Y, Jlns OWHApHBIX CBsI3€d MIN IS MPEACTABICHUS CBSI3M CO3MACTCS THM "3allUCh CBS3H', H
PHUCYIOTCS CTPEJIKH U3 THIIA "3aIUCh CYITHOCTU B THII "3amuch CBs3U" (cM. puc. 24(a)).
Y Jlnst K-apubix cBszeit (k>=3) npumeHsieTcst TO e MpaBuiIo, 4To U B ciydae (2) (T.e. co3manue
TUMA "3aMmch CBSI3U").

Henosek

-

Pucynok 26. HaGop cTpyKTyp JaHHBIX, ONIPEICIIEHHBIX HAa OJJTHOM THIIE 3aIHCH

Yenosek Henoeek

Iy *.eHa

Bpak Bpak

Pucynok 27.Cesi3b Bpak (a) amarpamMmma cTpyKTyp AaHHbIX, (0) AuarpaMmma " CylHOCTh-
CBSI3B"

[Tockonsky B DBTG He pazpemraercsi onpeaenuTh HaOOp CTPYKTYp JaHHBIX HA OJTHOM THIIS
3amucd, JUIS pealu3alii  TakuX CBs3eld HeoOxoauma “3amuch cBs3u”  (cMm. puc.  27(a)).
CoOTBeTCTBYIOIIAS AHarpamMma " CyIIHOCTb-CBA3b "MoKa3zaHa Ha puc. 27(0).

Crpenku Ha TuarpamMMe CTPYKTYp J@aHHBIX HE BCErJa MPEJCTaBISIOT CBS3U CyHIHOCTEH. Jlaxke
B TOM ClIydae, KOTJla CTpEJIKa MPEJCTaBIseT CBsA3b 1:N, OHA TIOKA3bIBACT TOJIBKO OJIHOHAIPABICHHYIO
CBsI3b (XOTS WMeEeTCsl BO3MOXKHOCTh HAWTH 3aluCh-BIaJeblla 10 3alucH-wieHy). B Monenn
"CYIHOCTh-CBS3b" MPEICTABIAIOTCS 00a HampaBieHust CBA3K (CHenuUIUPYIOTCS POJIH  00CHX
cymHocTer). [IoMUMO CeMaHTHYECKOH HEOJHO3HAYHOCTH CTPEJIOK, HEIOCTATKOM CETEBOW MOJENN
SIBIISIETCS. HEYJOOCTBO 0OpaOOTKM M3MEHEHH ceMaHTWKU. Hampumep, ecnu cBsizb Mexay Otaen u
Cayxamuii u3 orobpaxkenus 1:N mpeBpariaeTcss B oToOpakeHHe M:N (T.e. OAMH CIy)KAIIUHd MOXKET
NPUHA/ICKATh HECKOJIBKUM JICTIapTaAMEHTaM), B CETEBOM MOJIETTH MBI JIOJDKHBI CO3/1aTh 3allMCh CBS3U
Otnen_Cnyxammii. B mozenu "cymHOCTB-CBSI3" BCE THIIBI OTOOpaXeHMH 00padaThIBalOTCS
€IMHO00Pa3HO.

Mognens  "CyIIHOCTB-CBSA3b'  MOYKHO IPUMEHSTh KAk CpPEJICTBO IMpPU  CTPYKTYPHOM
MPOSKTHUPOBAaHUN 0a3 JIAaHHBIX C KCIIOJIb30BAaHHEM CETEBOM Mojenu. BHauaie pucyercs nuarpamma
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"CymHOCTh-CBsA3b" (pHc. 27). 3aTeM OHaA MEPEBOAMTCSA B auarpaMmy CTpykryp maHHbix (puc. 20).
MosHO cienoBaTh JUCLHMILUIMHE, B COOTBETCTBUM C KOTOPOM KaK[asi CYIIHOCTb WJIM CBSI3b JOJIKHBI
0TOOpakaThCs B 3aMKCh (TO €CTh, "3aMUCH CBA3€H" CO3at0TCs IS BCEX THITOB CBs3€H, HE3aBUCUMO OT
TOTO, SIBJISIOTCS OHU oToOpaxkeHusimu 1:N wiam M:n). Takum oOpazoM, HYKHO Ha puc. 27 3aMECHUTH
poMOBI Ha MPSIMOYTOJBHUKH W JI00aBUTH KOHIIBI CTPENIOK K COOTBETCTBYIOIIMM JHUHUAM. [Ipu
WCTONB30BaHUU JaHHOTO Tmonaxoxa Ha puc. 20 mosABATCA eme TpU MNPSIMOYrOJbHHKA -
Otnen_Cnyxanwii, Cayxanuii_ITogunnennsiii u PykoBoaurens_ITpoekra (cm. puc. 21).

OToen
CRy* alHid F“DDEKT MocTagwWw KK AeTanu
- W x a -
H"'. o ‘ i ﬂ"". .-"F .
-'l |.‘. -, r_i' -
. 5 A
- ' MoCTAELWHE- .
MoaYMHEHHEIR MNpoekT- K MNpoekT- -
McononHKTENE h"'-,. AeTane n
1]
N, /
1 -
ot ) ¥
MpoekT- KoMNoOHEHTEI
AeTane

Pucynok 28.JlnarpamMma CTpyKTyp JIaHHBIX, BBIBEJCHHAS W3 JIMArpaMMbI "CYIIHOCTH-CBS3b" C
puc. 27

OToEen [N 4KHEHHBIA CAy®aw KA MpoekT MoCTaBWHKE AeTtanw
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Pucynok 29."YmopsgodeHHas" auarpamMma CTPYKTYp JaHHBIX, BBIBEJCHHAs W3 JAHarpaMMbl
" CYIITHOCTh-CBSI3B" € pHC. 27
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Mopaesib MHOKECTBA CYLIHOCTEH

HpeHCTaBJIeHI/Ie MHOKECTBaA CyIIIHOCTei/i

ba30BbIll 37€MEHT MOJEIM MHOXECTBa CYIIHOCTEH - 3TO "cymiHocTh"'. CyIIHOCTH HMEIOT
nMeHa, Takue kak "lletp MBanor", "cunuit" wim "22". VIMeHa cymHOCTEH, UMEIOIIMX HEKOTOPHIE
o0IIye CBOWCTBA, COOMPAIOTCS B MHOMCECMEA-UMEH-CYUIHOCHEll, KOTOPBIE UMEHYIOTCS UMEHAMU-
MHOMCecme-umen-cyuwnocmeit, Hanpumep, "Ums", "Lser" u "Koandyectro".

CyIIHOCTh  MPEACTABISCTCS Mapodl  "MMA-MHOKECTBa-MMEH-CYIIHOCTEH/UMSI-CyIITHOCTH ",
nanpumep, Mms/ Tlerp UBanos, Homep Cnyxamiero/2566 u Yuciao_set/20. CymHOCTh OMMCHIBACTCS
CBOEH CBS3BIO C JpyrMMu cymHocTsMHU. Puc. 30 miumoctpupyeT MmpeacTaBieHHe JaHHBIX B MOJEITH
MHOXecTBa cymHocTei. "Otmen” cymuoctd  Howmep Cnyxamero /2566 - 3T0  CYIIHOCTB
Homep_Otnena/405. [Ipyrumu cinoBamu, "Otmen” - 3TO pojib, KOTOPYHO HIPaeT CYIIHOCTh
Homep_ Otnmena /405 mns ommcanust cymoctn Homep Cyxkamiero /2566. Anamormuno, "HMms”,
"TlceBponum” wim "Bospact” cymoct Homep Ciysxkarero /2566 - ato " Uwms/ Ilerp WBanos ", "
WNms/  Anekcanap HMeanoB " wimm  "Yucmo Jler/20" coorBercTBeHHO. OmMcaHUE CYIIHOCTH
Homep_Crnyxamiero /2566 - 310 HabOp CBS3aHHBIX CYIIHOCTeH W WX pojel (CyIHOCTH U pOJH
oOBeleHbl MYHKTHPHOW nwuHueH). Ilpumep onucanus cywnocmu "Homep Cayxamero /2566
npeacTaBicH Ha puc. 31 HAOOPOM TPHUILIETOB HMMSI-POJIH/UMSA-MHOKECTBA-UMEH-CYITHOCTEH/1MsI-
cymiHoctu. KoHIentyanbHO, MOJelb MHOXECTBA CYIIHOCTEH OTJIMYaeTCss OT MOJETH ''CYIIHOCTb-
CBSI3b CIIETYIOIINM:

(1) B wMogenn MHOXecTBa CyHIHOCTEH Bce TpakTyeTrcs Kak oObekThl. Hampumep,
"Liger/Uepnsbiii" u "Yucno_Jler/45" - ato cymHocTH. B Momenu "cymHocTh-cBs3p" “cunnit" u "36"
OOBIYHO TPAKTYIOTCS Kak '3HadyeHUs . 3aMeTHM, 4TO 00pabOTKa 3HAYCHHH KaK OOBEKTOB MOXKET
MOPOX/IaTh ceMaHTudeckue npobiembl. Hampumep, Ha puc. 30, KakoBa pasHUIA MeXAy
Homep_Cayxamero /2566", " Ums/ Tlerp MBanos " u " WUms/ Bukrop MBanos "? IIpeacTaBisioT au
OHHU pa3INYHbIC 0OBEKTHI?

(2 B Monenn MHOXecTBa CyITHOCTEN HUCIIONIB3YIOTCS TOJIBKO OMHApHBIE CBSI3U, B TO BPEMs
KaK B MOJIEJI ' CYIIIHOCTB-CBSI3b MO’KHO HCII0JIb30BAaTh N-apHBIE CBA3H.
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Pucynok 30.IIpencraBienre MHOKECTBA OOBEKTOB
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TepMrHONOrHMA u
P ATPHEYT MK MHOXECTED SHAYEHKHH JHa4eHHe
MOAEnH ponk

00bEKT-CEASE

TepMHMHONOrKA "
MDpEJ'IH " " MMA MHOXECTEA MMEH "MMAa obbeKTa
A MA pOnK ofbeKToOE"

MHOXECTES OOLEKTOE

MaoeHThHEaTop Homep cnyxawera 2566

Mma Mra Metp MEaHoE
MMa Mma BukTop MEaHOE
Bozpact Yrcno neT 25

OToEn HoMmep oTaena 405

Pucynok 31. Onucanue CymHOCTEH B MOJCIM MHOXKECTBA CYIITHOCTEH

MaBa 4

UHdopMaunoOHHbIe cUCTEeMbI Kak cCpeacTBO aBTOMaTU3aumm
Oun3sHec — npoueccoB

Cals-TtexHonorum

I/IquopMaIII/IOHHaH MOAAECPKKA }KU3HEHHOI'0O MUKJIA ITPOAYKTA

OpnHUM U3 HAMpaBJICHUN MOBBIMIECHUS Y()(PEKTUBHOCTH MPOMBIIIIEHHOTO CEKTOpa YKOHOMHUKH
SBIIAETCS MPUMEHEHUE COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH Isi 0OecreyeHus MpoLeccoB,
MPOTEKAIOIINX B XOJI€ BCETO JKU3HEHHOTO IHKJIA MPOIYKIIMH U €€ KOMIIOHCHTOB. JKU3HEHHBIN UK
(OKLI) mpoaykra, kak ero ompeaenser crangapt 1SO 9004-1, - 3TO COBOKYIHOCTH IPOIECCOB,
BBITIOJIHSIEMBIX OT MOMEHTA BBISBJICHHUS MOTPEOHOCTEN OOIIECTBAa B OINPEACICHHOW MPOIYKIUU JI0
YIOBJIETBOPEHUS 3TUX MOTPEOHOCTEN U yTUIM3AINH MPOIYKTA.

Bce MHOr000pasue 3THUX MPOIECCOB MOXKHO IMPEJICTABUThH B BHUJIC TPSMBIX M OOpATHBIX CBsI3ei
MOCTAaBIIIMKA C CYyONOCTAaBIIMKOM U MOTPEOUTENEM.

Tpefioeanng

TpefioBanmd - - - - "7=--—= 1

[ - == |

| Bsofubie napamerpe, | | Bemofnee napamerpe, |

CEASAHHBIE C NPOgYKLMEN | CEAZAHHBIE & Npogykumen |
™ e

Mpouece _ Mpouece = Mpoyece
Ir CYNOCTABIIHKS E—— MNOCTAEL HE 2 noTpednTens
| Y .
CTaTye m XapakTepucTmem | | CTATYE 1 XApPaKTEPMET MK I
: NpPOOKLN I NpoLy KL mm |
I _ _ _ DOfipaTHad cedss | OfipaTHAA CEASE

B obmem cnywgae XI[ HeoOXxommmo paccMaTtpuBaTh Kak COBOKymHOCTH JKI[ koHedHOTO
npoaykra u JKI[ BXomsmmx B HETO KOMIIOHEHTOB, PE3YJIBTATOB JIEATEIHHOCTH CyOrmocTaBmmMKoB. C
atoit Touku 3penus K1 npencrapiser codol IPEBOBUIAHYIO CTPYKTYPY.
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ENTIEN
= @ [poazeoOcTRO
= || orieisislasl < ‘3‘_::> i @ YIAKOBKA W XPIAHEHNE
= o wu! @ Peanwiad
E 2 YOLTAHOBKA W BBOJL B AKGIN yaATaLWI0
= TEFHNHECKEA NOMOLLE 10 0OCNyAMBAHWE
Z : }KLlj JKCNMYATALA WhA NOTPRANEHAR
J'W KOMMTOHERT N l!l'rTl"IﬂHGElLl,Hﬂ
_ i VHEODMALADHHEIR NOTOK W OFDATHE S GEAZR
b 4 — M aTepnaneHei N0TokK

WNudpopmanmoHHOe B3aMMOJEHCTBHE CYOBEKTOB, ydacTByromux B noanaepxke XKL, momkHO
OCYIIECTBISATHECA B €IWHOM HH(POPMAIIMOHHOM IPOCTPAHCTBE. B OCHOBE KOHIEIIMH E€IUHOTO
WH(OPMAIIMOHHOTO MPOCTPAHCTBA JIC)KHUT HCIIOJIB30BAHUE OTKPBITHIX APXHUTEKTYP, MEXKTYHAPOITHBIX
CTaHJApPTOB W anpoOMPOBAHHBIX KOMMEPUYECKHX IPOAYKTOB OoOMeHa paHHbIMH. CTaHaapTH3aIlud
nojanexxar (opMaThl TMPEICTABICHHS JAHHBIX, METOJIBI JIOCTyNa K JaHHBIM U WX KOPPEKTHOM
WHTEpIpETAIUH.

[TepBeie maru B opraHU3aiuu eJMHOTO HH(POPMAIIMOHHOTO TPOCTPAHCTBA OBLIU TIPEIITPHHSITHI
eme B 80-x romax B obopornHoM komiuiekce CIIIA. Bo3nukia HeoOX0aMMOCTH B OOECIEYEHUH
OMepaTUBHOTO OOMEHA JIAaHHBIMU MEXK]Ty 3aKa34YUKOM, MPOU3BOUTENIEM U TOTPEOUTEIEM BOOPYKEHHI
u BoeHHoi TexHuku (BBT), a Takke B MOBBIIIEHHH YIPABISEMOCTH, COKPAIICHHH OYMasKHOTO
JTIOKYMEHTOITIOTOKA ¥ CBSI3aHHBIX C HUM 3aTpar.

JlanHas koHIenIus n3HadaubHO O0asupoBanack Ha moHATHs JKII cpencts BBT u oxBaThiBama B
OCHOBHOM (ha3bl MPOM3BOJICTBA M IKCIUTyaTanni. Ha mepBoHaYalbHOM 3Tale WHUIMATHBA TOTy4YnIIa
obo3naucare CALS (Computer Aided Logistic Support - kommproTepHas Mo AAepsKKa MOCTABOK).

JlokazaB cBow sddekruBHOCTh, KoHuenuss CALS Hagama akTHBHO TIPUMEHATHCS B
MIPOMBIIIIICHHOCTH, CTPOMTENBCTBE, TPAHCIOPTE W APYTMX OTPACIAX IKOHOMHKH, PACIHIMPSICh U
oxBatkiBas Bce ATanbl KL mpoaykTa - OT MapKeTHHTa 10 YTUITH3AIIH.

HoBas xoHIemnus coxpaHuia cyiiecTByromlyto abopesuarypy (CALS), Ho momyumina Goiee
muMpoKkyro TpaktoBky: Continuous Acquisition and Life cycle Support - HempepeiBHas
nH(popMaInMoOHHas MOAJIECPKKA KU3HEHHOTO ITMKIIA MPOayKTa. TakuMm oOpa3oM, uies, BOHHKIIAS B
MununcreperBe 060opons! CHIA u cBsizZaHHast TONBKO € TOJAEPKKOIN JTOTUCTUYECKUX CHCTEM, OBICTPO
MpeBpaTUiIach B TJOOATBbHYIO OW3HEC-CTpATEruio Iepexona Ha 0e30yMakHYH JJIEKTPOHHYIO
TEXHOJIOTHIO U MOBBIMIEHUS () (HEKTHBHOCTH OM3HEC-TIPOIIECCOB, BRIMOIHIEMBIX B x01e KL mpoaykTa
3a cyeT MH(POPMAIIMOHHON MHTETPAIlMd M COBMECTHOT'O MCITOJIb30BaHUs WH(OPMAIIMK Ha BCEX dTarax
JKII. B Hacrosimee BpemMs B MHUpe JOeicTByeT Oojee 25 HANMOHANBHBIX OpraHU3aINH,
KoOpauHHUpYroNuX Borpockl pa3BuTuss CALS-texHomorwnii, B Tom uncie B CIIIA, Kanane, fAnonuu,
Benukobpurtanuu, ['epmanun, llIBenuu, Hopserun, ABctpanuu, a takxe B pamkax HATO.

B otnnuune oT MHTETpUPOBAHHONW aBTOMATH3UPOBAHHOW CHUCTEMBI YIIPABICHUS MTPOU3BOICTBOM
(MACY), CALS-cucrema oxsatbiBaet Bce craauu JKLI.
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NudopmannonHas HHTerpanus HA OCHOBE eIMHON MOIeJIM MPOAYKTA

[Tpeametom CALS sBnsitoTCS TEXHOJOTHH COBMECTHOTO HCIIOJIB30BaHHMS W HHGOPMAIUU
(nHpOpMAIIMOHHOW WHTETpallMH) B Ipolieccax, BoinonHsieMbix B xoxe JKII npoaykra. B ocaoe CALS
JIEKUT KOMIUIEKC €IMHBIX HWH(GOPMAIIMOHHBIX MOJENeH, CTaHJapTH3allds CII0COOO0B JOCTyma K
nH(pOpMaIUK U €e KOPPEKTHON MHTepIpeTanud, odecrneueHne 0e30macHOCTH WHPOPMAIUH, a TaKXKe
IOPUINYECKHE BOIPOCHI COBMECTHOTO HMCITOJIB30BaHMs HH(pOpMaIuu (B TOM YHCIIE HHTEIUIEKTYalbHON
COOCTBEHHOCTH).

NudopmanmonHas WHTErpamnus O0a3upyeTcs Ha MPUMEHEHUU CIEAYIOIINX HHTETPUPOBAHHBIX
MOJEIICH:

¥4 TPOJIYKTAa,
¥ XKII mpoayKTa 1 BBITTOJHIEMBIX B €T0 X0/¢ OU3HEC-TIPOIECCOB,;
¥4 TIPOU3BOACTBEHHOM M 3KCIUTYyaTallUOHHOMN CPEJIbI.

Knaccudukanuss wHGOpPMAIMOHHBIX Moneled W uX cBsA3b co cragusmu JKII mpomykra
MIPUBEJICHBI B TAOJHIIE.

C mo3unuii CUCTEMHON apXHTEKTypbhl 0a30Bble MH(POPMAIIMOHHBIE MOJCIH - 3TO (YHIAMEHT,
HAa KOTOPOM MOTYT OBITh TMOCTPOCHBI aBTOMATHU3WPOBAHHBIC CHUCTEMBI YIPABJICHUS PA3IIUIHOTO
ypoBHs. Ha ocHOBe omHOM U ToH ke mozaenu JKI[ m OM3HEC-TIPOIIECCOB PENIAOTCS 3aa4dl aHaIu3a
3G GEKTUBHOCTH OM3HEC-TIPOIIECCOB U 0OECIIEUeHHUsT KauecTBa MPOoAyKIuK. HTerpupoBaHHast MoJIeNb
MPOJIyKTa oOOecreurBaeT OOMEH KOHCTPYKTOPCKUMH JaHHBIMH MEXIY TMPOSKTHPOBITUKOM U
MIPOU3BOTUTENIEM, SIBIISICTCS MUCTOYHHKOM HH(OpPMAIMH JJIS pacyueTa MOTPeOHOCTH B MarepHaliax H
CO3/IaHUs AIEKTPOHHBIX CIPABOYHUKOB I10 AKCIUTyaTaIMK TPOIYKTa U T. 1.

[IpuMeHeHHEe COBMECTHO HCIIONB3yEeMbIX WH(OPMAIMOHHBIX MOJEIEH, SBISIOMUXCS SAMHBIM
HCTOYHMKOM WH(GOpPMAIMU W CTaHAApTU30BaHHBIX METOJOB JIOCTyNa K JIaHHBIM, - OCHOBa
s dhexkTrBHON MHPOPMAITMOHHON Koomeparuu Bcex ydacTHukoB XKII.

IIpumepsl 3axa4, pemaembix npu nomoinu CAL S-texHosioruii

MonenupoBaHue KM3HEHHOTO IUKJIA TIPOAYKTA U BBITIOJHSIEMBIX OM3HEC-mpoieccoB. [lepBorit
mar K MOBBIIIEHUI0 3()PEKTUBHOCTH OPTraHU3AIMOHHOW CTPYKTYPHI, MOACPKUBAIOIICH OIHY WU
HeckoabKo craauid XKL mpoaykTa, - MOEeTMpOBaHNUE M aHAIN3 €€ PYHKIIMOHUPOBAHHUS .

Ilenr Ow3Hec-aHaIM3a - BBIABUTH CYIIECTBYIOIIEE B3aMMOJICHCTBHE MEXIY COCTaBHBIMH
YacTSMU M OIICHUTH €T0 PalMOHAIBHOCTHh U 3(dekTruBHOCTD. s 3TOoro ¢ mcnoib3oBanueM CALS
TEXHOJIOTHI pa3pabaThiBalOTCS (PYHKIIMOHAIBHBIE MOJIETH, COJACpXkAIlhe JeTAIbHOE OIMCAaHUuE
BBITIOJIHSIEMBIX TIPOIIECCOB B WX B3aMMOCBs3H. DopMar omucaHUs perjJaMEHTHPOBAH CTaHIapTaMu
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IDEF/O u 1SO 10303 AP208. TTonyuenHast GyHKIIMOHAIBHAS MOZEIh HE TOJBKO SIBIIIETCS JETabHBIM
OIMMCAaHWEM BBITIOTHICMBIX MPOIIECCOB, HO TaKXKe IMO3BOJISET PEIIaTh IENBIHA PsJl 3a7a4, CBI3aHHBIX C
ONTHMU3ALIMEH, OIICHKOW U pacIpeielIeHHsl 3aTpaT, OLIEHKOW (PYHKIIMOHAIBHOMN MPOU3BOIUTENILHOCTH,
3arpy3ku U COAaHCUPOBAHHOCTH COCTAaBHBIX YacTed, T. €. BOMPOCOB aHAIM3a U PEUHKUHUPUHTA
ousHec-mporeccoB (Business Process Reengineering, BPR).

[IpoexTrpoBaHue U MPOU3BOJACTBO M3enus. COBMECTHOE, KOOIIEPATUBHOE, MPOCKTUPOBAHUE U
MIPOM3BOJCTBO M3AENUS MOXKET ObITh A(h(EeKTHBHBIM B Cilydae, €ClIl OHO 0a3upyeTcsi Ha OCHOBE
€IMHON MHPOPMAITMOHHON MOJICIIN U3/IEIHS.

PazpabarbiBaemass Ha JAaHHOM (aze KOHCTPYKTOPCKO-TEXHOJIOTHYECKas WH(GOpMalMOHHAS
MOJIeJNb J0/bKHA OazupoBaThes Ha ucnonb3oBanuu ctanaapra 1SO 10303 STEP. Co3nanHas oHaX b1
MOJIETTh U3EIHs UCTIONIL3YETCSI MHOTOKPAaTHO. B Hee BHOCSITCS TOTIOTHEHUS U U3MEHEHHUS, OHA CITY)KUT
OTIIPAaBHOM TOYKOM TNpU MOJAEpHU3ALMUU u3Aenus. Mojenb u3Aenus B COOTBETCTBHH C 3TUM
CTaHJIaPTOM BKJIFOYAET: TEOMETPUYCCKHE JaHHBbIe, MH)OPMAIIMIO 0 KOHPUTYpAIIUU W3JIEIHsI, TaHHbIC
00 U3MEHEHUSX, COTTITACOBAHUSX U YTBEPKICHHUIX.

Crammapr 1SO 10303 moctpoeH TakuM 00pa3oM, YTO TOMUMO Oa30BBIX JIIEMEHTOB
(MHTErpHUpPOBAaHHBIX PECYPCOB) B €r0 COCTaB BXOMAAT TaK Ha3bIBa€MbIe MPHKIAJHBIC MPOTOKOJIBI,
OTIPE/ICTISIONINE KOHKPETHYIO CTPYKTYpPy HH(DOPMAIMOHHOW MOMAENH IS Pa3IMIHBIX IMPEIMETHBIX
obmacteil (aBTOMOOWJIECTPOEHHE, CYJOCTPOCHHE, CTPOMTENLCTBO, JJICKTPOHHMKAa H T. 1.). Bce
NPUKIAJHbIE  TPOTOKOJIbI  (MpukiagHble  WHOOpPMAIMOHHBIE  MOJAETH)  Oa3HpylOTCS  Ha
CTaH/IaPTU30BAHHBIX HWHTETPUPOBAHHBIX pecypcax. Takum o0pa3oMm, MpH CO3JAaHUM HOBOTO
MIPHUKJIATHOTO IMPOTOKOJIA 00ECIIeYNBACTCSI TPEEMCTBEHHOCTD C YK€ CYIIECTBYIOITUMHE PEIIICHUSIMH.

CrangapTHBIA cr1oco0 MpeCcTaBlIeHUs KOHCTPYKTOPCKO-TEXHOIOTUYECKUX JAHHBIX MO3BOJISET
pemmTh npobiemMy oOMeHa MH(pOpMAIUEl MEXIy Pa3IudHBIMH TOPA3ICICHUSIMI TPEANPUATHS, a
TaKK€ YYaCTHMKaMH KOOIEpallid, OCHAIICHHBIMH Pa3HOPOJHBIMH CHCTEMaMHU TPOECKTHUPOBAHUS.
Hcnonb30BaHne MeXIyHAPOIHBIX CTAHIAPTOB 00ECTICUNBACT KOPPEKTHYIO HHTEPIIPETALIUIO XPAHUMOMN
uH(pOpMallMK, BO3MOXHOCTh OMNEPATUBHON Tmepenayn (YHKIUN OJHOTO MOAPSIYHKA JIPYTOMY,
KOTOpBI, B CBOKO OYEPE]lb, MOKET BOCIOJB30BATLCS PE3YJIbTaTAMU YK€ MPOJICITaHHON paboThl. ITO
0COOEHHO Ba)xHO JUTsl u3Aenuit ¢ anutenbHbIM XKL, korga Heo6xoaumMo obecrednTh MPeeMCTBEHHOCTh
WH(OPMAIIMOHHON TOJJIEP)KKU TMPOAYKTa, HE3aBUCUMO OT CKJIAQJBIBAIONICHCS PBIHOYHON WM
MOJIMTUYECKON CUTYaIUH.

Okcmutyaranus wu3nenus. M3BecTHO, 4To 00BEMBI pa3padaThIBAEMON JTOKYMEHTAIMH IS
CIIO)KHOTO  HAayKOEMKOTO  M3AeNus O4YeHb Benukd. [loaToMy TpaaulmoHHOEe OyMa)cHOE
JOKYMEHTUPOBAaHUE CJIOXKHBIX W3JIEMHA TpeOyeT OrpOMHBIX 3arpaT Ha TOJIACPKKY apXUBOB,
KOPPEKTUPOBKY JOKYMEHTAIlMU, a TaKXKe CHUXAeT OHKCIUTyaTAllMOHHYIO MPUBIEKATEIHLHOCTh U
KOHKYPEHTOCTIOCOOHOCTh U3/IEIHSI.

Pemennie npoOemMbl 3aKII0UaeTCs B IEPEBO/IE HKCITyaTallMOHHON JOKYMEHTAIMH Ha U37elue,
[IOCTaBIsAEMON MOTpeOUTENI0, B JJIEKTPOHHBIM BuA. IIpm 3TOM KOMIUIEKT 3JIEKTPOHHOM
AKCIUTYyaTal[MOHHOM JIOKyMEHTAallMu CIEAyeT paccMaTpuBaTh Kak COCTaBHYIO YacTh €IWHOM
MHTETPUPOBAHHON MH(POPMAITMOHHON MOJIENN U3AEIIHSL.

DNEeKTpOHHAs JIOKYMEHTAallMs MOXET MOCTaBISATHCS Ha 3JEKTPOHHBIX HOCHUTENSAX, HApUMEp
KOMITAKT-AMCKaX, WM Pa3MeNIaThes B TII00anpHOM ceT MHTEepHET.



MHopMaLMOHKaA MORENDb

Cranna X1, NpojyKTa L] npofIyKTa M BbI- NpoH3BOJCTBEHHOR
NONHAEMbIX B €10 X0f€ | W JKCNYaTaMOHHOK
OH3HEC-NpoLecCoB cpenbl
MapkeTuHr WapKeTmHroBan Mopens npouecea Mopens mapKeTHIo-
(KOHUBNTYaNbHAR) MAPKETMHTA NPOOyKTa | BOIA Cpegel
MpoekTnpoBaHwe 1 paspa- KOHCT oy KTOpEKAA Mopens npoueccos Monens NPOBKTHO-KOH-
G0OTKA NPOSYKTA NPOEKTMPOBAHNA, Pa3- | CTPYKTOPCKON Cpeqel
pafiaTkn NpOOyKTa
MNpon3BOOCTES wnw Npego- | TExXHONOTMYBCKARA Mogens npoueccos Mogens TEXHONOMNHe-
CTABNEHNE YCMYT, YNAKOBKA Npown3eoOcTER CKOW Cpenbl
1 ZPAHEHWE
Peanwsaywq CARITORAA (UEHBI, Y- hMogene npoueceos WMoOene cpenel, B KO-
NOEWA Npogatm u np) | Npogax TOPOI OCYWRCTENAT-
CA Npojaxmn
YLTAHOBKA W BEOJ B 3KENNYA- | FKCINYATALNOHHAA Mopens npoueccoe Mopens 3kcnmyaTau-
TALW D, TEXHNHECKAA NOMOLE KGN NYATAL MM OHHOM Cpefpl

0 OBCMYKNBAHNE, AKCMNYATa-
WA, YT 3ayns

DKCITyaTalluOHHAsl JTOKyMEHTAIUs MOXET cojAepkaThb WH(GOPMAIMI0 DPA3IUYHBIX THUIIOB B
coorBeTcTBUM co crannapramu CALS: 1SO 8879 (SGML), 1SO 10744 (HyTime) u MIL-PRF-28001C
- I TEKCTOBOM M MynbTUMeauiiHo nndopmaruu, MIL-PRF-28000A, MIL-PRF-28002C, MIL-PRF-
28003A - 1151 BEKTOPHBIX U PACTPOBBIX IPpah)UIeCKUX MILUTIOCTPALIUH.

Cranmaptel MIL-PRF-87268 u MIL-PRF-87269 onpenenstor cTtuib, GopMaT U TEXHOJIOTHIO
CO3/IaHUS DJICKTPOHHBIX CIPABOYHHUKOB MO m3aeiusM. CTaHmapTH3aIUs TapaHTHPYET MPUMEHUMOCTh
TaKOM 3NIEKTPOHHOM TOKYMEHTAllMU Ha JIFOOBIX KOMIBIOTEPHBIX MIaThopMax.

BaxxHO OTMETHTB, UTO B DJICKTPOHHBIH BUJ MOXET OBITH MPEeoOpa3oBaHa SKCILTyaTallMOHHAS
JOKYMEHTAIUsl, CO3/IaHHas paHee 0e3 UCMOJb30BAaHUS KOMIIBIOTEPHBIX cUCTeM. J[s mzmenwmii, yxe
HAXOJSIIMXCS B OKCIUTyaTalldd JUIMTEIbHBIA TEPUOJ] W CIPOCKTHPOBAHHBIX TPATUITMOHHBIMA
METOJIaMH, 3aJavya MOIAEPKKH JOKYMEHTAIlMM HE MEHee akTyalbHa. B KadecTBe mpuMepa MOXKHO
MIPUBECTHU OMBIT TPOEKTOB, BhIMOIHsIeMbIX B BM® u BBC CIIIA no maccoBomy nepeBoly MUJUTMOHOB
CTpaHUI] PYKOBOJCTB U JIMCTOB YepTekKell B CTaHJapTHU30BaHHBIM AJIeKTpoHHBIN BuI. [lomydeHHas
ANIEKTPOHHAS IOKYMEHTAIUsI Pa3MeIIaeTcsl B ClIeNUaIbHBIX XpaHuauimax Ha 6azax BM® u BBC wnm
HEMOCPEACTBEHHO Yy TMPOU3BOAUTENEH W JOCTyIHa 4Yepe3 KOMIbIOTepHbIe ceTh. OTHOBPEMEHHO
nH(pOpMAIIS MOXKET PACIPOCTPAHATHCS HAa KOMITAKT-TUCKaX. J[aHHBIE paOOTHI BBITIONHSIOTCS YXKE B
TeyeHHe psaga Jjer. I[Ipu STOM HCHOJB3YIOTCS COBPEMEHHBIE TEXHOJOTMH CKaHUPOBaHUS,
pacro3HaBaHMs TEKCTA, BEKTOPU3ALUHU YEPTEKEH U CXeM, CO3Ja0TCs JIEKTPOHHBIE CIPAaBOYHUKU Ha
LeNble U3/ENUs U OTJENbHBIE CUCTEMBI.

Yro narotr CAL S-rexnosiornu

Bo wmuorux pasButeix crpaHax CALS paccmarpuBaercss kak cTpaTervsi BBDKHBAHHS B
PBIHOYHOM cpeJie, TO3BOJISIOIIAs:

Y, pacupuTh OOJIACTH JEATEILHOCTH TpeAnpusTuii (PhIHKH COBITA) 32 CUET KOOMEpAIH C
IPYTUMH  TIPEATPUSATUSIMH, obecrieunBaeMoOl  CTaHAApPTU3AlMEH  TPEICTaBICHHUS
nH(pOpMaIMK Ha Pa3HBIX CTAIUAX M ATamnax >KMU3HEHHOTO IHKIAa. biaromaps coBpeMEeHHBIM
TEJICKOMMYHUKAIIUSAM, YK€ HE MNPUHIMIHAILHO Teorpaduyeckoe TOJOXKEHHE U
rocyJapCcTBeHHasl MPUHAJJICKHOCTh NapTHEpoB. HoBble BO3MOXKHOCTH HH(GOPMAITMOHHOTO
B3aMIMOJICHCTBUS TO3BOJISIOT CTPOUTH KOOMEpaluio B (popMe BHPTYaTbHBIX MPEATPUSTHH,
nerictByronux B TedeHue XKL npoaykra. CTaHOBUTCS BO3MOXHOM KOOTEpalusi HE TOJIBKO
Ha YPOBHE F'OTOBBIX KOMIIOHEHTOB, HO U HA YPOBHE OT/ACIHHBIX ATAMOB U 33]a4. B MPOIIECcCax
MIPOCKTUPOBAHUS, IPOU3BOJICTBA M IKCILTYaTalllH;

Y4 mOBBICUTH 3(DPEKTUBHOCTH OM3HEC-TIPOIIECCOB, BBHIMOIHsAEMBIX B TeueHue KL mpomykra; 3a
cuer WH(POPMAIMOHHONW  WHTETpallil ¥  COKpAIICHWs 3arpaT Ha  OyMasKHBIHA
JOKYMEHTOOOOpPOT, TOBTOPHOTO BBOJAa W 00pabOTKM HWHPOpPMAIMH  OOECIECYUTH
MPEEeMCTBEHHOCTh PE3yJIbTaTOB PAabOTBl B KOMIUIGKCHBIX TIPOEKTaX W BO3MOXHOCTH
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W3MEHEHUS COCTaBa yYaCTHUKOB 0€3 MOTEPH y)KE TIOCTUTHYTHIX PE3YyIbTaTOB,

Y, TOBBICUTH  “MPO3pPayHOCTH’ WM YINPABIAEMOCTh  OHM3HEC-TIPOIIECCOB  INMYyTeM  HUX
PEeVH)KMHUPHUHTA, HA OCHOBE WHTErpupoBaHHBIX Moneneil JKI[ u BeIMONHIEMBIX OM3HEC-
MPOIIECCOB, COKPATUTh 3aTpaThl B OM3HEC-TIPOIIeccax 3a CYeT Jydlleidl cOaJaHCHPOBAaHHOCTH
3BEHbLEB;

¥4 TOBBICHTH NPHUBJICKATEILHOCTh U KOHKYPEHTOCTIOCOOHOCTh M3JEINH, CIIPOCKTHPOBAHHBIX U
MPOM3BEJICHHBIX B  HMHTETPUPOBAHHOW Cpelle C  KCIOJb30BAaHUEM  COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUN U UMEIOIIUX CPEJICTBA MHPOPMAITMOHHON TOICPKKH Ha dTaTe
IKCIUTyaTalluH,

Y4 obecrneunTh 33JJaHHOE KAYeCTBO MPOMYKIIMU B MHTETPUPOBAHHOU crcTeMe moaepku KL
MTyTEeM JIEKTPOHHOTO JOKYMEHTHUPOBAHUS BCEX MPOIIECCOB M MPOIIETYP.

[To maMIIMATHBE W MpH noiepKke CBOAHOTO JemapTaMeHTa SKOHOMUKH OOOPOHHBIX OTpaciei
MIPOMBIIIJICHHOCTH B ceTH VIHTepHET co31aH MH()OPMAIMOHHBINA CepBep MO BOMPOCaM pa3pabOTKH U
npuMeneanss CALS-texnomormii B Poccum (Www.calS.ru), coaepskamiuii, MOMHMO HOBOCTEH,
OIUCAaHUI MPOAYKTOB M TeXHOJOTHH, nHpopmanmio o mexayHapoaueix CALS-cranmaprax (STEP,
SGML, HyTime, Plib, MANDATE).

Cuctembl knacca MRP - CSRP

B konme 60-x romoB, B CBS3M C OypHBIM Da3BUTHEM BBIUYMCIUTEIFHOW TEXHUKH, €€
BO3MOYKHOCTH TIEpecTaJy ObITh BOCTPeOyeMbl TOJIBKO OTIEJIBbHBIMH HAyKOEMKHUMH OTPACIsAMH,
KOMIIBIOTEPHBIE CUCTEMBI NMPOYHO BXOAWIM B TOBCEIHEBHYIO JIEIOBYIO XHU3HB. [l0BCIOMYy HadaInch
aKTHBHBIE MOMBITKM ONTHMAIbHOM aBTOMAaTH3alMM M MHGOpMaTU3aluu OU3HECa, CO3JaBaIUCh HOBBIE
KOHIIETIMU YIPABJIEHUs M COBEPILIEHCTBOBAINCH YK€ cyllecTByromue. OCHOBHBIMHM LEISAMU
aBTOMATH3allMd  TPOW3BOACTBEHHBIX  KOMITAHWH  SBISUIMCH.  TOYHBIA  pacueT  aKTyaJbHOMN
ce0eCTOMMOCTH MPOAYKIMH, €€ aHAIN3, TIOHI)KEHUE 3aTpaT B MPOLEcce MPOU3BOJCTBA U MOBBILICHNE
MIPOU3BOIUTENFHOCTH B IENoM, Onarogapsi 3(GQGEeKTHUBHOMY IJIAHUPOBAHUIO IPOU3BOJICTBEHHBIX
MOIIHOCTEH U pecypcoB. Pe3ynabraroM ONTUMHU3AIMM 3THX MapaMETPOB SBJSUIUCH TOHMKEHHE
KOHEYHOU IIeHBbI TOTOBBIX M3AETHUI U MOBBIIICHUE 00IIeH MPON3BOIUTENFHOCTH, YTO COOTBETCTBEHHO
HEMEJUIEHHO OTPa)kajoCh Ha KOHKYPEHTHOCIIOCOOHOCTH U peHTa0eNnbHOCTH KOMIIaHUM. B pesynbrare
MOWCKA pelIeHH B OOJIACTH aBTOMATHM3allMU TPOM3BOJCTBEHHBIX CHCTEM pPOAMJIACH Iapaaurma
manupoBanus morpednocreii B marepuanax (MRP). Ilo cyru, MRP-meTomonorus mpeacTaBisieT
cO0OH aJrOpuUTM ONTUMAIBLHOTO YIPABJICHUS 3aKa3aMU HA TOTOBYIO NMPOIYKIHUIO, MPOU3BOACTBOM U
3aracaMM ChIpbs M MaTEpUalioB, Pealu3yeMblii C IMOMOIIBIO KOMIIBIOTEPHOM cucTeMbl. Jpyrumu
cinoBamu, MRP cucrema no3Bosisiia ONTUMaJIBHO 3arpy’kaTh NMPOU3BOACTBEHHbBIE MOIIHOCTH, U IPH
3TOM 3aKylaTb MMEHHO CTOJIbKO MaTepUalOB U CHIPbS, CKOJbKO HEOOXOIMMO JUIsl BBITOJHEHMS
TEKYIETo TIaHa 3aKa30B ¥ MMEHHO CTOJBKO, CKOJIBKO BO3MOXHO 00paboTaTh 3a COOTBETCTBYIOIIHMA
LUK MPOU3BOACTBA. TeM caMbIM IUIaHUPOBaHME TEKYyIIEH MOTPEOHOCTH B MaTepuanax MO3BOJIAIO
pa3rpy3uTh CKJIaIbl KaK M CHIPhsSl M KOMIUICKTYIOIINX (CHIPbE U KOMIUICKTYIOIIHE 3aKyIaJIiCh POBHO B
TOM 00beMe, KOTOPBIH MOKHO 00paboTaTh 3a OAMH MPOU3BOJACTBEHHBIM LIUKI U MOCTYNAIUCH IPSMO B
NPOM3BOJICTBCHHBIC 1I€Xa), TaK M CKJIAJbl TOTOBOW MPOAYKIHMH (MPOM3BOJCTBO LUIO B CTPOTOM
COOTBETCTBUM C IPUHATHIM IUIAHOM 3aKa30B, M MPOJYKLUS, OTHOCAIIAACSA K TEKYLEMY 3aKa3y, T0JKHA
OBITh TIPOM3BEJICHA POBHO K CpPOKy ero ucnoiHeHus (orrpysku)). CodctBenHo metomonioruss MRP
SBIISICTCS peaiu3anueii AByX uzBecTHbIX nmpuHIunoB JT (Just In Time — Bospewms 3akazats) u KanBan
(BoBpemst mpomsBectn). Pasymeercs, macanbHas peanusaius koHueniud MRP HeBbimogHMMa B
peanbHOH ku3HU. HanpumMep, U3-3a BO3MOXKHOCTH CpPbIBa CPOKOB MTOCTABOK IO Pa3IMYHBIM IPUYUHAM
U TIOCTIeIYIOIIEH OCTAaHOBKH MPOU3BOCTBA B pe3ysibTaTe 3Toro. [103ToMy B JKM3HEHHBIX pean3ausax
MRP-cucteM Ha Kaxblii ciay4ail pelycMOTpPEH 3apaHee OINpEeesIEHHbIN CTPaXOBOM 3amac Chlpbs U
koMmIUiekTyronmx (Safety stock), oObeM KOTOpOro oOmpenenseTcss KOMIICTCHTHBIM PYKOBOJCTBOM
KOMIIaHHUU.

[Tocne nossnenus xonuenuuu MRP, ka3anocs Obl, Bce OCHOBHBIE MPOOJIEMBI ITPOU3BOJCTBA
ObUIN peIIeHbl, aKTUBHO CO3/aBAJKMCh U MPOJABAIUCH KOMIBIOTEPHBIE IPOrpaMMBbl, PEATU3YIOLIIE ee
HeXuTpble NpuHIHNGL. OJHAKO B TpoIlecce MaNbHEHIIEro aHaiu3a CYIIECTBYIOIIEH CHUTyaliu B
MHUpPOBOM OHM3HECE U €€ Pa3BUTHUS, BBIICHUIOCH, YTO BCIO OOJIBIIYIO COCTAaBIISIIONIYIO CE0ECTOMMOCTH
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MPOJYKIMH 3aHUMAIOT 3aTpaThl HAMPSMYIO HE CBS3aHHBIE C MPOLIECCOM U 00BEMOM MPOU3BOACTBA. B
CBSI3M C PACTYIICH OT rojia K roJy KOHKypEHIMEH, KOHECUHbIE OTPEOUTENH MPOIYKIIMA CTAHOBSITCS
Bce Oosee “m30aIOBaHHBIMH®, OIIYTHUMO YBEIWYMBAIOTCS 3aTpaThl HAa pEKJIaMy W MapKETHHT,
YMEHBIIAETCS KU3HEHHBIM UK u3aenuii. Bcé 3To TpebyeT nepecMoTpa B3IJIAI0B Ha TJIAHUPOBAHUE
KOMMepueckoi gesTenbHOCTH. OTHBIHE HY)XKHO HE “YTO-TO TPOU3BOAUTH M CTapaThCsi MOTOM
mpojaTh’, a “craparbcsi MPOU3BOJIUTH, TO, YTO mpojaercs . Takum o0pa3oM, MapKETHHT |
TUTAHUPOBAHKUE MPOJAAXK JOJKHBI OBITH HETIOCPEICTBEHHO CBSI3aHBI C IJIAHUPOBAHUEM IMPOU3BOJICTBA.
Hcxons w3 3TUX TPEANOCHUIOK, W 3apOJMiIach HOBas KOHIICTIIHS KOPIIOPATUBHOTO TUIAHHPOBAHMS.
Konuemnmmsa MRPII.

Cocras cucrem kiaacca MRPII (Manufacturing Resour ce Planning)

OueBHHO, HA JIOOOM MPOW3BOACTBEHHOM MPEANPUSTHH CYIIECTBYET Ha0Op CTaHAAapPTHBIX
MPUHIIMIIOB TJIAHUPOBAHUS, KOHTPOJS M YIpaBlieHUS (DYHKIMOHAIBHBIMH 3JIeMEHTaMH. Takumu
3JIEMEHTAaMU SBIISIOTCS TPOU3BOJICTBEHHBIE 11€Xa, (DYHKIIMOHAJIBHBIE OT/IEINbI, armapar pyKoOBOJICTBA U
T.1. Ha oCHOBaHMM S3TUX NPUHIUIOB, TMOMBITAEMCS CO3/[aTh 3aMKHYTYIO JIOTUYECKYIO CHCTEMY,
KOTOpas MO3BOJISIET OTBEYATh Ha CIEAYIOIINE TPUBHAIBLHBIE BOIIPOCH:

¥ Yto coOupaemcs MPOU3BOIUTH?
¥4 YTo AJIg 5TOTO HY)KHO?

% Yrto nMeeM B JaHHBI MOMEHT?
¥4 YTO MOKHBI MTOTYIUTH B UTOTE?

OTH BOMPOCHl JOJDKHBI HMETh SICHBIE OTBETHI JUJISI PYKOBOJSIIET0 COCTaBa JFOOOTO
KOMMEpPYECKOTo (MPOM3BOJICTBEHHOTO M HEMPOM3BOJCTBEHHOr0) mpeanpusitus. OMHON K3 OCHOB
3¢ (heKTUBHON NeATeIbHOCTH II000T0 MPENNpPUITHS SBISETCS MPaBUIBHO TMOCTaBJICHHAs CUCTeMa
rutanupoBanus. OHa MpHU3BaHa COJCHCTBOBATh OTBETAM Ha ATH BOTIPOCHI.

Ota cucTema IIaHUPOBaHUS JI0JKHA YETKO OTBEUaTh Ha BOMpoc: "UTO KOHKPETHO HYXKHO B TOT
WIA WHOW MOMEHT BpeMeHH B Oyaymem?'. [lyis 5TOro oHa JOJDKHA TUIAHHPOBATH MOTPEOHOCTH B
MaTepuasne, MPOU3BOACTBEHHbIE MOIIHOCTH, ()MHAHCOBBIE MOTOKH, CKIAJACKHE TMOMEUIeHHS U T.I.,
NpUHUMAas BO BHUMaHUE TEKYIIUH IJIaH MPOM3BOJCTBA MPOAYKIMH (WM YCIYT - 31€Ch U Jajuee) Ha
npennpusaTh. Takas cucTeMa Ha3bIBA€TCS CHCTEMOM IUIAHUPOBAHUS PECYpPCOB MPEANPHUSATHS, WU
MRPII-cuctemoii (Manufacturing Resource Planning System. Oxonuanue abOpeBHATYphI - pUMCKast
mudpa "Il He HECET HUKAKOTO JIEKCHYECKOTO CMBICIIA. )

Takum ob6pazom, MRPII-cucrema pomkHa COCTOSATH W3 CHEAYIOUMX (DYHKIIMOHAIBHBIX
MOJTYJICH:

¥, TlnanupoBanue pa3sutus ousHeca (CocraBieHne ¥ KOPPEKTUPOBKA OHM3HEC-TIJIAHA)
¥ TlnaHupoBaHUE NEATETBHOCTH MPEITPUATHS
¥, TlnanupoBaHue MPOIAK
%, TlnanupoBaHue MOTPEOHOCTEH B ChIpbE U MaTepuaiax
¥, TlnanupoBaHue MPOU3BOJACTBEHHBIX MOITHOCTEH
¥, TlnanupoBaHHE 3aKYyIOK
¥, BpINoIHEeHHE TIaHa MTPOU3BOJCTBEHHBIX MOLTHOCTEHN
¥, BpInonHeHHe M1aHa MOTPEOHOCTH B MaTepuanax
¥ OcymecTBneHne o0paTHOH CBS3H
CxemaTtunueckuii mad padotsl MRPII-cucteMbl MOKHO 0TOOpa3UTh CaeAyIOLIEH TuarpaMMoi:
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M KOHTPOME NPOMIBOACTBOM
APOOas% ARoAYELHMN

Moysb MIaHUPOBAHUSI PAa3BHUTHs OH3HECA OMpPEACISICT MHCCHIO KOMITAaHWU. ¢€ HHIIY Ha
PBIHKE, OICHKY W OmpeesicHre npuobUiei, GHUHAHCOBBIE pecypchl. DaKTHUECKH, OH yTBEPXKIACT, B
YCIIOBHBIX (DMHAHCOBBIX €JIMHMIAX, YTO KOMIIAHUS COOMPAETCS MPOU3BECTH U MPOJATh, U OICHUBAET,
KaKoe KOJHYECTBO CPEACTB HEOOXOIUMO MHBECTUPOBATH B Pa3pabOTKy M Pa3BUTHE MPOIYKTa, YTOOBI
BBIATH Ha TUIAHUPYEMBbI ypOBEHBb MPUObLTH. TakuM 00pa3oM, BBIXOJHBIM BJIIEMEHTOM 3TOTO MOJIYJISI
SIBJISIETCS] OM3HEC-TIIaH.

Moysb MIaHUPOBAHUSI TPOIAXK OleHHBACT (OOBIYHO B €MHHIIAX TOTOBOTO M3/CIIHs), KAKUMH
JOJDKHBI OBITh 00BbEM M JUHAMHKA MPOIAX, YTOObI OBUT BBIMOJHEH YCTAHOBJICHHBIH OW3HEC-TLIAH.
M3MeHeHUs] TUlaHa TMPOJaXK, HECOMHEHHO, BJIEKYT 3a COOOW WM3MEHEHHs B pe3ylabTaTax APYruX
MOAYJIEH.

Moysb TIaHUPOBaHKS MPOU3BOJICTBA YTBEPXKIACT TUIAH MPOU3BOJICTBA BCEX BHUIOB FOTOBBIX
U3JCTIMA W HMX XapaKTePUCTUKH. [ KaKIOro BHIA H3JCIHs B paMKax BBIMYCKaeMOW JIMHHH
OPOJYKIIMK  CYIIECTBYET CBOS COOCTBEHHAash MmporpamMma Mpou3BojcTBa. Takum oOpasom,
COBOKYITHOCTh MPOU3BOJICTBEHHBIX MTPOTPAMM JJIsl BCEX BUIOB BBIMYCKAEMbIX H3JENUH, MPEICTABISIET
c000ii TIPOM3BOICTBEHHBIN TUIAH MPEIANPUATHS B [[EJIOM.

Moayne MIaHUPOBaHUS TMOTPEOHOCTH B Marepuanax (Wi BHIaX YCIYr) Ha OCHOBE
NPOU3BOJICTBCHHON TMPOrpaMMbl Ul KaXIOr0 BHIAa TOTOBOTO H3ICIHS ONpeaessieT Tpedyemoe
pacrhucanie 3aKyrnkd W/WIH BHYTPEHHETO MPOU3BOJCTBA BCEX MATEPUATIOB KOMILICKTYIOIIMX 3TOTO
U3JIeNUS, ¥, COOTBETCTBEHHO, HX COOPKY.

Moyinb TUTaHUPOBaHKS TPOU3BOJICTBEHHBIX MOIIHOCTEH MpeoOpas3yeT IJIaH MPOU3BOJICTBA B
KOHEYHBIC eIUNHUIIBI 3arPY3KH paboUnX MOIIHOCTEH (CTaHKOB, pabovnX, 1abOpaTopuii U T.1.)

Moayns 0OpaTHOW CBA3M MO3BOJIAET OOCYXJIaTh M peliaTh BO3HUKAIOIIAE MPOOJIEMBI C
MOCTABIIUKAMH KOMILICKTYIOIIUX MATepPHAIOB, AUIEPaMH U mMapTHepamu. TeM camMbIM, 3TOT MOIYJIb
COOCTBEHHO M peanu3yeT 3HaMeHuThIi "mpunimn 3amkayroi mermin” (Closed loop principle) B
cucreme. OOpaTHas CBsi3b 0COOEHHO HEOOXOIMMa NPU U3MEHEHUHU OT/EIbHBIX IJIAHOB, OKA3aBIIUXCS
HEBBITIOJIHUMBIMHU U MOJUICKAIINX IEPECMOTPEHHUIO.
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Mexanusm padorsl M RPI|-cucrtembl

Cocrasaenue npoussojacreentoro miana (Master Production Schedul€) u o6mero miana
nesareabHocTu (Production plan)

Jloruka pa6oret MRPIl cucrempl nmocratouno mpocta. PaccmMoTrpuM €€ Ha KOHKPETHOM
npumepe. [lepBeIM dTamoM SIBISIETCS COCTABJICHUS TUIaHA JEATENBHOCTH TpeAnpustus. s 3toro,
CHayaja OINpeIeUM MPOU3BOACTBeHHYI0 Tporpammy (Master Production Schedule-MPS) B Bune
cienyromero BelpakeHus: "byaem mnpousBoaute 30 aBromoOumieir B Hepemo". Jlamee, mpu
OIIpEJICIICHUH TIJIaHa JICATEIbHOCTH, IPUHUMAEM BO BHUMAHHUE CIIEAYIOIINE (aKTOPHI:

¥ Texymuii ”HBEHTapHBIN 3amac U3ENINI HA CKIIaIe
¥ Ompenenenue HEOOXOIUMOTO KOJIMYECTBA MOAIEPKUBAEMOTO MHBEHTAPHOTO 3araca Ha
CKJIaJIe B TOT WJIM HHOH MOMEHT BPEMEHH B TEUCHHE BCETO NIEPHO/Ia TUIAHUPOBAHMS.
% TIporHO3bI MPOAAXK AaBTOMOOHIICH Ha TUIAHUPYEMBIH MEPUO.T
Crenyromast Tabymma, mpeacTaBiseT co00M TUIMHMYHBIN TUIAH IESTETbHOCTH MPEIIPUSTHS

[arta ILan npousBocTBa
(KOHeI_[ MCCHI_[a) Inan Hpoaax (M PS) O0BeM 3aIacoB
Io mmany
31.03 60
PeanpHbrit
ITo mnany 30 35 65
30.04
PeannHEbIit 25 36 71
[To uiany 30 35 75
30.6
PeanpHbrit

I[anee, MMOKa3aH TUITHYHBIN 6I/ISH€C-HJ'IaH, KOTOpLIﬁ, o CyTH, SBJIACTCA 0T06pa)KeHI/IeM I1J1aHa
JACATCIIBHOCTH, TOJIBKO B q)HHaHCOBOM OKBHBAJICHTC.

[Inan
(KOHeI[al\I:c;I ) ITnan nponmax IIPOM3BOJICTBA O0Bém 3amacos
H Mee (MPS)
[To uiany
31.3 6000
Peanbuo
[To mnany 3000 3500 6500
30.4
Peanbho 2500 3600 7100
[To mmany 3000 3500 7000
315
Peanbho 3800 3200 6500
30.6 |Ilo mnany 3000 3500 7500
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PeansHO 3200 3700 7000

31.12 |Ilo nnany 3000 3500 10500

PeannHO

[TonHplii OM3HEC-TUIAaH HA MPOM3BOACTBEHHOM MPEANPHUATHH, pa3zyMeeTcs, BKIIOYaeT B cebs
3aTpaThl HAa HOBBIE pa3pabOTKHU U pa3BUTHE, a TAKXKe PAJ IPYTHUX 3aTpaTt, HANPsIMYIO HE CBA3aHHBIX C
MPOM3BOJCTBOM M MpOJaXaMH, HO HaM JJi1 Hayajla JOCTaTOYHO PAcCCMOTPETh €ro OOJEeTYeHHbIN
BapuaHT. C Touku 3peHuss MRPIl-cucrembl, miaH neATENbHOCTH M OW3HEC-TUIAH HE SIBIISIFOTCS
HE3aBHCUMBIMH, M, KOKIBIA pa3, Mpu OOHOBJIICHWHU IUIAHA JEATENBHOCTH, BHOCSTCS HU3MEHEHHUS U B
ousHec-mad. Ha ocHOBaHMHM ri1aBHOM mporpammel ipou3sBoacTa ("Uro cobupaemcst mpou3BOAUTL?"),
MRPIl-cuctema cocraBisier wuHBeHTapHblidi crnucok (Bill  of materials file) wmarepuanos-
komriektyronmx ("Uto s 3TOro HyXHO?') W, CpaBHHMBas €ro ¢ HWHBEHTAPHBIMU 3aracamMu
UMCIOLIMMUCS B HamMuue (Ha CKJIaje WM B MO3UIMSIX aKTHBHBIX 3aKa3oB - "UTO mMeeM B JIaHHBIH
MoMeHT?"), onpesiessieT moTpebHOCTh B MaTepuanax ("Uro 1omkHbI mprodpectu?’).

Crenyromuii CIMCOK TPEACTaBIIeT COOOW MPHUMEP MHBEHTAPHOTO CIHUCKA KOMIUIEKTYIOIIUX
JUTS IPOCTOTO aBTOMOOUIILHOTO JIBUTATEIIS:

HHBeHTapHbIH HanmeHoBaHMe MaTepHaIoB-KOMILIEKTYIOITIX Koun-Bo
HOMED
789887 brok numuHAPOB 1
678767 Konenuatsiii Ban 1
678776 [Topmiens B cOope 4
787987 [Mopmiens 4
789877 Komb1io mopirHeBoe 4
567765 Caeua 3axuranus 4

Taxolf MHBEHTapHBIH CHUCOK OOBIYHO Ha3bIBAETCSI CHUCKOM C OTCTYNOM. DTO O3Ha4yaeT TOT
(baKT, 4TO TEMEHTHI CIIUCKA BBICIIETO YPOBHS (KOMIUIEKTYIOIIME BBICIIETO MOPSIKA) PacloararoTcs
JeBee, 4YeM MX COCTaBIAIOIIME - KOMIUIEKTyrolue Oosiee HU3KOro nopsiaka. Ha ocHoBanuu
MHBEHTApHBIX CIIMCKOB IPOMCXOUT IJIAHUPOBAHUE NMOTPEOHOCTEN B MaTepraax.

Inanuposanue morpednocrei B marepuanax (MRP - Materials Requirements Planning)

Monyne maanupoBanus motpebHocTeln B Matepuanax (MRP - Materials Requirements
Planning) ucropuyecku SBISETCS TEM CaMbIM 3€PHOM, M3 KOTOporo Beipociia Konuemniwms MRPII
(Manufacturing Resources Planning, Pumckas mudpa "11" mosiBuiacs Ha KOHIIE BBUAY aHATOTHYHOCTH
ab6peBuatyp ¢ MRP). Ileap 3Toro Moayist - Tak CIUTAHUPOBATh MOCTABKY BCEX KOMILICKTYIOIIUX,
9TOOBI MCKIIOYUTH MPOCTOM MPOU3BOJICTBA U MHUHMMH3UPOBATH 3alachl Ha CKIaae. YMEHBIICHHE
3aI1acOB MAaTEPUAIOB-KOMIUICKTYIOIIHX, KPOME OYEBUIHON Pa3rpy3KH CKJIQJOB U YMEHBIICHHS 3aTpaT
Ha XpaHCHHWE JAeT pPsJI HEOCIOPUMBIX MPEUMYINECTB, TJaBHOE H3 KOTOPHIX - MHHHMH3AIHsS
3aMOPOXKEHHBIX CPEJCTB, BJIOKEHHBIX B 3aKyIKy MAaTepHalOB, HE Cpa3dy HIYIIUX Ha KOHBeep, a
MOJIONITY TOYKHTAFOIIIUXCS CBOCH yIaCTH.
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Bxoaasivu anementamu MRP-Moaysis sBisitoTCs:

Onucanne cocrosinus marepuasion (I nventory Status File)

DTOT JIEMEHT SIBJISIETCS OCHOBHBIM BXOAHBIM 37ieMeHTOM MRP-Moyiisi. B Hem nomkHa ObITh
OTpakeHa MaKCHUMAaJIbHO IMOTHas HH(OPMAIUs O BCEX THUIIAX ChIPhsS M MaTeprajax-
KOMIUICKTYIOIIUX , HEOOXOIUMBIX IS TPOU3BOJICTBA KOHEUHOTO MPOIyKTa. B 3TOM 311emenTe
JOJDKEH OBITh YKa3aH CTaTyC KaKJIOro MaTepuaa, ONpeAeIITIoNINi, HMEETCs JIM OH Ha pyKax,
Ha CKJIaJie, B TEKYIIMX 3aKa3axX WU €ro 3aKa3 TOJbKO TUIAHUPYETCS, a TAKKE OMUCAHMUS, €TO
3aracoB, pacIoJIOKEHUS, IIEHbI, BO3MOXKHBIX 3aJIEPIKEK TTOCTABOK, PEKBU3UTOB MOCTABIIIMKOB.
Nudopmanus 1mo BceM BBIICTIEPEIHCICHHBIM TO3UIIHSIM JIOJDKHA OBIThH 3JI0)KEHA OTIEIHHO 10
KaXJIOMy MaTepualy, y4aCTBYIOIIEMY B IPOU3BOICTBEHHOM MPOIIECCE.

IIporpamma npoussoacrea (Master Production Schedule)

DTOT 3J€MEHT IMPeICTaBIsAET COO0H ONTUMU3UPOBAHHBIN TpaduK pacnpeesieHus: BpeMEeHH IS
MIPOU3BOJICTBA HEOOXOMMOM MapTUX TOTOBOM MPOAYKIMH 32 IUTAHUPYEMBIH TIEPHO UITH
JIMana3oH MEepUOJIOB.

IMepeuens cocTaBiasirommx koneunoro npoaykra (Billsof Material File)

DTOT JIEMEHT MPEJCTaBIseT COO0M CIUCOK MaTePUAJIOB U UX KOJIMYECTBO, TpeOyemMoe st
MIPOU3BOJICTBA KOHEYHOTO MPOAYKTa. TakuM 00pa3oM, KaXIblii KOHEUHBIA IPOJTYKT UMEET
CBOW IepedeHb COCTaBIOMUX. KpoMme Toro, 3/1ech CONEPIKUTCS OMMMCAHNUE CTPYKTYPHI
KOHEYHOTO MIPOJIYKTa, T.€. OH COJICPXKHT B ceOe MOIHYI0 HH(OPMAIIHIO 110
MOCIIEIOBATEIILHOCTH €T0 cOOpKH. Upe3BhIYaifHO BAYKHO TIOJIICPKUBATH TOYHOCTh BCEX
3aIlUCel B 3TOM 3JIEMEHTE U COOTBETCTBEHHO KOPPEKTUPOBATh MX BCSKUI pa3 MPH BHECCHUH
U3MECHEHHI B CTPYKTYPY M\WJIM TEXHOJIOTHIO ITPOM3BOICTBA KOHEYHOTO MPOIYKTA.

[Mpunnun pa6orsr MRP-moyinist cocTouT B cienymiem:

JIJ1st KaXKa0ro oTpe3Ka BpeMeHH! (0OBIYHO TAaKMM OTPE3KOM SIBJISIFOTCSI HEJISTIsl MITH CYTKH) B
TEYEHHUE BCETO Mepro/a MIIAaHUPOBAHUS HA OCHOBAaHHH MHBEHTAPHBIX CIHCKOB, TJIaHA
MPOM3BOICTBA U TEKYILMX 3aITacOB Ha CKJIAJe CO3/aETCs MOTHAs MOTPEOHOCTh B MaTepHaax.
Ona npencrapnsieT co00¥ HHTETPUPOBAHHYIO TAOJIHILY, BEIPAXKAIOIIYIO MOTPEOHOCTD B KaXKIOM
Mmarepuaie, (CyTh 3JIEMEHTE CIIHCKA) B KaXK/Iblii KOHKPETHBIH MOMEHT BPEMEHH.

Janee, BBIUUCIIAETCS YMCTasd IOTPEOHOCT. JTO J€JIaeTCs IMyTEM BBIUNTAHUS U3 OJTHOU
MOTPEOHOCTH TEX MaTEPUATIOB-KOMIUIEKTYIOLINX, KOTOPbIE UMEIOTCA B TEKYILUX 3aracax Wiu
3aHECEHbI, B KaUeCTBE MO3ULUI, B aKTUBHBIE 3aKa3bl. J[pyruMH CI0BaMH, YMCTasi HOTPEOHOCTb
OmpeJeNsieT: Kakoe KOJIMYECTBO MaTepralioB Hy)KHO 3aKa3aTh (MM IPOM3BECTH, B CITydae
BHYTPEHHETO MPOM3BO/ICTBA KOMILICKTYIOIINX ) B KXKIbIi KOHKPETHBI MOMEHT BPEMEHH,
9YTOOBI YIOBJIETBOPUTH TEKYILUE MTOTPEOHOCTH MIPOU3BOJCTBEHHOTO Tporiecca. OueBUIHO, YTO
qucTas MOTPeOHOCTh TOXKE MPeICTaBIIAeT cO00I onpeeeHHYI0 TaJIUILy, SIEMEHThI KOTOPOH
paccuuThIBatOTCS 1Mo hopmyIe:

Huctaa = MonHaa - MHEeHTapkEoE aHo - CTpaxoeol - Pezepeupoe aHKe
NoTpebHoCTE NOTpEBHOCTE Ha pykax zanac  AnNA ApyrHx ueneid

[Tocneqnuii aTan paboThI 3aKI0YAeTCA B TOM, YTO YMCTas MOTPEOHOCTh B MaTepuaiax
KOHBEPTUPYETCSI B COOTBETCTBYIOIIHIA TIaH 3aKa30B Ha TpeOyeMble MaTepHAIIbl M, B CIy4ae
HEOOXOIMMOCTH, BHOCSTCS TIOTIPABKU B yXKe JCHCTBYIOINIHE TUIaHbL. [Ipu 3TOM CTPOro
YUUTBHIBAETCS BPEMs BBIITOJHEHUSI KaXI0T0 3aKa3a, ApyruMu cioBamu MRP-cuctema,
ABTOMATHUYECKH COCTABIISS [UIAH 3aKa30B, PYKOBOJICTBYETCS H3BECTHBIM BPEMEHEM
BBINMOJIHEHHS Kakaoro u3 Hux (lead time). D1o BpeMs, Kak mpaBUIIo, ONPEAEISeTCs
[ToCTaBIIUKOM JAHHOTO MaTepuaia. DTOT IUIaH 3aKa30B SBISCTCS PYKOBOISIIHM JTOKYMEHTOM
OT/IeNa 3aKyIOK.

PeBy.TIBTaTaMI/I pa6OTBI M RP—MOI[y.]'IH SABJIAXOTCA CICAYIOIIME OCHOBHBIC 3JICMCHTHI.
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Inan 3aka3sos (Planned Order Schedule)

DTOT 37IEMEHT OIpeJeNseT, KaKoe KOJIMYECTBO KaXKA0ro MaTepuaia JOJKHO ObITh 3aKa3aHo B
Ka)KJIbII pacCMaTpUBAEMBIi IIEpHUOJ BPEMEHU B TEUEHHUE CPOKA IIaHupoBaHus. [1naH 3aka3oB
ABJISICTCS PYKOBOJICTBOM JIJIsl JaJIbHEHIIEH paOoThI C MOCTABIIMKAMHU U, B YACTHOCTH,
oInpeenseT IPOU3BOACTBEHHYIO IIPOrPaMMYy Ul BHYTPEHHETO IIPOU3BOICTBA
KOMIUIEKTYIOIIUX ,, IPH HATMYUHA TaKOBOTO.

N3menenns k miaany 3aka3os (Changesin planned orders)

DTOT 2NIeMeHT Hec€T B cebe Moan(UKalMK K paHee CIUNIaHUPOBAaHHBIM 3aka3aM. Hekotopeie
3aKa3bl MOT'YT ObITh OTMEHEHBI, U3MEHEHbI MJIH 3a/IepKaHbl, a TAK)Ke IEPEHECEHbI Ha IpYTroi
HEPUO/I.

Inanuposanue norpedHocTeli B mpou3BoacTBeHHbIX MomHocTsx (CRP-Capacity Requirements
Planning)

s Toro 4toObl MPOM3BOJCTBEHHAs Mporpamma Obljla OCYHIECTBHMAa, HEOOXOIUMO, YTOOBI
UMEIOIIMECs] B HAJMYUE MPOU3BOACTBEHHBIE MOITHOCTH CMOTJIM 00paboTaTh TO KOJMUYECTBO CHIPHS U
MaTepHUaIOB-KOMIUIEKTYIOIINUX, KOTOPOE MpeAnuchiBaeT coctaBieHHblii MRP Moaynem mman 3aka3os,
U U3TOTOBUTH W3 HUX roToBble u3zaenus. CodbctBeHHo MRP-mnan siBisieTcsi OCHOBHBIM BXOIHBIM
3JIEMEHTOM MOJIYJIS TUTAHUPOBAHUSI MMOTPEOHOCTEH B MPOM3BOACTBEHHBIX MOMIHOCTAX (CRP-momys).
JIpyruM HeMaJOBa)XKHBIM BXOJIHBIM JJIEMEHTOM SIBJISIETCSl TEXHOJIOTHYECKas cxeMa 00paboTku/cOopku
KOHEYHOro TroToBoro wm3zmenus (routing plan). Drta cxema SsBJSIETCS OMpelesiCHHOW TaOIUIeH,
aHAJIOTHYHOW MHBEHTAPHOMY CIIMCKY, TOJIBKO C TOYKH 3PEHHS 3TArioB 00paOOTKH U UX JITUTEIBHOCTH,
a He KOMIUIEKTYIOIIUX U MX KoilumdecTBa. Ha pucyHke 5 mpeacraBieHa TUMUYHAS TEXHOJIOTMYECKas
cxemMa 00paboTku. OOBIYHO, TMPOM3BOJCTBEHHBIE MOITHOCTH MPEINPUATHS KIACCHPHUIUPYIOTCS Ha
NpOM3BOICTBeHHBbIE enuHuIbl (WOrk center). Takoil NMpOM3BOJACTBEHHOW EAMHHUIIEH MOXXET OBITh
CTaHOK, HHCTPYMEHT, pabouwii u T.1. Pezynprarom padotsl CRP-Monyins siBnsieTcs rian noTpeOHOCTH
B Mpom3BOACTBeHHBIX MomHocTsax (Capacity requirements plan). DToT 1uiaH ompeaenser, Kakoe
KOJIMYECTBO CTAaHJAPTHBIX YacOB JOJDKHA PabOTaTh KaXKaas MPOU3BOACTBEHHAs €AMHUIA, YTOOBI
00paboTaTh HEOOXOIMMOE KOJTMYECTBO MAaTEPHAIIOB.

[lar Homep HaszBanue Kou-Bo
. Ha3Banue .
MIPOU3BOJICTBEHHOM MIPOU3BOJICTBEHHOM pabounx
paboTHhI
€IMHUIIBI €IMHUIIBI 4acoB
1 456676 Pacrouka TokapHbIil cTaHOK 1
2 56787, 345 [nudoka 5
21 |56787 CraHouH. [ImndoBanbHbI CTAaHOK 4
.

345 Pyun [llnug |Pabounii [Terpos E. H. 1

Taxke o4eHb BaKHO 3aMeTUTh, 4TO Moayau MRPII-cuctemsl SBSIOTCA 4ETKO U OJTHO3HAYHO
B3anMocBs3anHbIME (LOck step principle). O1o B cBoro ouepens o3HauyaeT coboi TOT (akT, 4TO B
T000M cityuae, ecii otpeoHocTH B Matepraiax (MRP-maH, sBistonmiics ciaeICTBUEM H3HAYATIbLHO
COCTaBJIEHHON mporpamMMbl TipousBojcTBa (MPS)) He MOryt OBITH YAOBICTBOPEHBI HH 3a CYET
BHYTPEHHETO TMPOU3BOJCTBA, HM 3a CUET 3aKyNOK Ha CTOPOHE, B IUIAH IPOHM3BOJICTBA, OYEBHUJIHO,
JOJKHBI OBITh BHECeHbI M3MeHeHUs. OJHAKO MOJ00HBIE SBIECHUS JODKHBI OBITh HCKIIOYEHUSIMHU.
OnHOM U3 OCHOBHBIX 33/1a4 SIBJISIETCSI COCTAaBJIEHHE YCIIEHITHOTO MPOM3BOJCTBEHHOTO IJIaHA C CaMOT0
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Hayalia.

31ech TpeACTaBleH  COKPALICHHBIM  BapuaHT TUNWYHOTO IUIaHA MOTPEOHOCTH B
MPOMU3BOICTBEHHBIX MOITHOCTSX. JTOT IUIAH SIBISIETCS BBIXOAHBIM 31eMeHToM CRP-Momyis.
[1nan moTpeOHOCTH B MPOU3BOACTBEHHBIX MOITHOCTSX. [Ipon3BoicTBEeHHAS eAMHUIIA
Ne 1500
Home Howmep
p 3akaza |Kom-so| 1.03.99 | 2.03.99 | 3.03.99 | 4.03.99 | 5.03.99
MaTepuaa
Ha MP-BO

91234 12378 50 35

80902 9870 500 16.5
CymMapHO€E KOJMYEeCTBO YacoB 294 201 345 210 286

Takum o0pa3om, 3aMeTUM ellle pa3: eciu B pe3ynbrare pabotsl CRP-Moays ycTaHOBIEHO, YTO
MRP-mtan HeocymiecTBUM, TO Mpou3BojcTBeHHas nporpamma(MPS) nomkHa ObITH NEPECMOTpPEHA,
Oorxee TOro, BEPOATHO, HEOOXOAMMO TMEPECMOTPETh BeCh IUIaH JAesTenbHOCTH. OAHAKO BaXHO
0CO3HaBaTh, YTO TAKOW IIAr JOJDKEH OBITH CIIENIaH B CAMOM KpalHEM ciydae, Tak Kak IUIaHUPOBIIHK,
pabotatomuii ¢ CRP-cuctemoii 1omkeH ObITh KOMIIETEHTEH M caM OCO3HaBaTh MPOM3BOACTBEHHBIE
BO3MOXKHOCTH CBOET0 MPEANpUSITHS, MOHMMAs, 4YTO 3aJlaya KOMIIBIOTEpA - JIUIIb ONTHUMAJIbHO
pachpeneNnuTh 3arpy3Ky MPOU3BOJCTBEHHBIX MOIIHOCTEH Ha MEpHOJ IUIAHUPOBaHUA. TeM caMbIM,
IJTAHUPOBIIUK JIOJDKEH CTapaThCsl OMPENIETUTh U OMPOTECTOBATh 3aBeOMO HeocylecTBUMbI MRP-
wiaH, a0 oTtnpasieHus ero B CRP-cucremy, minu HailTH myTu IS paciiUpeHHs] MPOU3BOJICTBEHHBIX
MOIIHOCTEH 10 HEOOXOIMMOT0 YPOBHS.

KoHTPOJIb BBINOJIHEHHSI POM3BOACTBEHHOr0 M1aHa. KoHTpobHbIE 0TYETHI 10
NMPOU3BOIUTEILHOCTH M MoTpedaenuro (input/output reports)

B ToT MOMEHT, KOT/1a OnpeeNnieHo, YTo TiaH NOTPeOHOCTEN B MPOU3BOICTBEHHBIX MOITHOCTSIX
MOXKET OBITh OCYIIECTBIIEH, HAUMHAET (PYHKIIMOHUPOBATH KOHTPOIb TMOAJEPKAHUSA YCTAHOBIIEHHOM
MPOU3BOJAUTENBHOCTU. [[71s1 3TOro0 B TEUEHHWE BCETrO CpoKa IUIAHUPOBAHMSI CUCTEMOMN PETYISIPHO
CO3/Ial0TCSl KOHTPOJIbHBIE OTYETHI 1O TpousBoauTeabHocTH (Output control reports). Tlpumep Takoro
oTueTa MPUBEICH HUXKE.

KonTtponbublit oTuéT 1111 mpon3BoacTBeHHOM enuHubl Ne1500. [lara otyera -
23.05.1999,11u1

Enununa n3zmepenns: — CTanaapTHbIN 4ac pabOThI

Craryc//lata 2.05.99 9.05.99 16.05.99 23.05.99
[To mnany 270 270 270 270
PeanbHo 250 220 190

OTki0OHEeHnE -20 -70 -150

W3 BBIIENPUBEICHHOTO KOHTPOJILHOTO OTYETa CTAHOBHUTCSI BUIHO, UTO OTKIIOHEHUE PEATTbHOTO
TEeMIa TPOM3BOJCTBA OT NMPOW3BOACTBEHHOIO IJIaHA B TMEPBYIO Heaento coctaBisuio 20 4acoB, BO
BTOpY10-50 1 B TpeThio - 80 uacoB paboTel. Takum 00pazoMm, cymMmMapHOe OTKIOHeHHE nocturio 150
CTaHJIAPTHBIX YaCOB.

Jlns  amexkBaTHOW pPabOTHI CHUCTEMBI HEOOXOIMMO OIPEISNIUTh BEIUYHHY JOIMYCTUMOTO
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OTKJIOHGHHsI OT TUIaHA TPOW3BOJICTBA. Hampumep, eciau yCTaHOBIJICHO, YTO BEJIMYMHA JIOMYCTHMOTO
OTKJIOHEHMsI Ha Hayajo TPEThel HeAeNd paBHA MOJIOBHHE MJIAHOBOTO HENIEIBLHOTO KOJIMYECTBA YacOB,
TO JUJISl IpUMEpa Ha PUCYHKE 7 3TO OTKJIOHEHHE OyaeT paBHATHCS 135 wacam. UM, B TOT MOMEHT, Kor1a
BEITMYHMHA PEAThbHOTO OTKJIOHEHUs mpeBbimaeT 135 9acoB, cucTeMa CUTHAITU3UPYET O HEOOXOIUMOCTH
HEMEJIJICHHOTO BMEIIATEhCTBA B PA0OTY JaHHOW MPOU3BOAMTEILHONW €IWHUIIBI, U TIPUHITHSI MEp K
MOBBIIICHUIO €€ MPOU3BOJUTEILHOCTH, BIUIOTh €€ BBIXO/Ia HAa TUIAHOBBIK ypOBEHb. TakuMu MepaMmu
MOXET OBITh MTPUBJICUCHHUE JOTOJHUTEIBHBIX pab0OYHX, TOMYCTUMOE YBEIIMUEHHUE OOIIEro BpeMeHHU e
paboTHI U T.1I.

KpoMe KOHTPOJBHBIX OTYETOB MPOM3BOIUTEIBHOCTH, JUISI KaXJAOW TPOU3BOAMTEIBHON
€IUMHUIBI CYIIECTBYIOT KOHTPOJIBHBIC OTYETHI IMOTPEOJEHUS MAaTepHUaTOB-KOMIUICKTYIOIIUX. OTH
OTYETHI CYIIECTBYIOT JJisi OBICTPOrO OMpEAENICHUs CUTYalluid, KOTJa Ta WIM WHasl MPOU3BOAUTEIIbHAS
€IMHUIIA HE pa3BUBAET IUIAHOBOW MOIIHOCTH H3-3a HEJOCTATOYHOTO CHAOXEHUS MaTepHualaMu.
KonTtposnbHbIit 0T4EeT MOTpeOsieHus BHEITHE aOCOMIOTHO HJEHTHYEH C OTYETOM, M300pa’KeHHBIM Ha
PHUCYHKE 7/, TOJIBKO BMECTO COOTHOIIICHHUS TUTAHOBBIX W PEabHBIX YaCOB PabOTHI, B HEM OTOOpakaeTcs
pa3HHIla MEXJY peaJbHbIM M IUIAHOBBIM TOTPEOJICHMEM MaTepUalioB  paccMaTpUBAEMOM
MPOU3BOACTBEHHOUN €IUHUIICH.

Cnucku onepanuii (Dispatch lists)

Eme oHUM HEOOXOIMMBIM JTOKYMEHTOM, PETYIIAPHO (KaK MPaBHIIO, ©KEIHEBHO) CO31aBAEMBIM
MRPII-cuctemoii siBnsiercsi crnmcok omeparmid  (operation lists). Crucku  omnepanmii  00BIMHO
bopMupyroTcs B Havaie IHS M Tmepenarorcs (WM MepechUTaloTCs) MacTepaM COOTBETCTBYOIIMX
MIPOM3BOJICTBEHHBIX IIE€XOB. B O3THX [OKyMEHTax OToOpaskeHa IOCIIeOBATEIbHOCTD IPOBEICHHUS
pabounx omepanuii HaJl ChIpheM W KOMIUICKTYIOIIMMHU MaTepHallaMi Ha KaKIO0H MpPOM3BOJCTBEHHOM
EIWHUIIE M WX JJIUTENbHOCTh. CIHCKM ONepanuii MO3BOJSIOT KaXJOMY MAacTepy IOIy4aTh
akTyanbHyr0 WH(popmaruioo, u (daktudyecku aenaroT ero dactbio MRPII-cucrembl. Ha pucynke 8
n300pakeH MpUMEp CIMCKa ONEpannii ISl OHON U3 MTPOU3BOICTBEHHBIX EIUHUII.

Cnmcok onepanuii uist mpousBoacTBeHHON equHUIbl Ne 1500 (TokapHsIii cTaHOK),
Ha 23.05.99
Homep NuBenTapHbIi flara KomungecTso
[IPOU3BOJICTBEHHOTO HoMe KommuecTBo O6pa6OTKI/I 4ACOB
Mmate Hgﬂa vateprana MO TRy - 5 haGoTku
3akaza p p-Ba P
17678 98769 50 20.05.99 35
16789 89769 500 23.05.99 19.2
18784 56307 1100 23.05.99 28.6
67830 78567 500 23.05.99 16.5
47890 87300 120 26.05.99 8.4
CyMMapHO€E KOJIMYECTBO YaCOB 76.2

Kaxk BUJHO H3 Ta6JII/IIIBI, HpI/IBeIIeHHBIf/'I CIIMCOK ONpCACsI€T MPUOPUTET BBIIMOJIHCHUA
onepauuii. Hanpumep, 3anmo3aaBiimii mo KakuM-To MPUYUHAM ITPOU3BOICTBeHHBIH 3aka3 or 20.05, ObL1
nocraBieH MRPIl-cuctemoii B ouepens mnepBbiM. M Haobopor, 3aka3 ot 26.05.99 wumeer
MHUHUMANBHBIA nproputeT. Cpady CTOUT OTMETHTh, YTO CUCOK omepanuii HE sBisiercst cyTouHbIM
TIaHOM (3TO OYEBMIHO XOTs OBl M3 TOTO, YTO CYMMAapHOE KOJHMYECTBO YacoOB IpeBbimiacT 24), a
SBJIICTCS JIMIIB 3aKOHOM JUIS MacTepa, ONPEACISIONINM II0CIe0BATEIbHOCTE UM COJEpIKaHHE
MMPONU3BOACTBCHHBIX OHCpaHHfI.

74



Ooparnas ces3b (feedback) u eé poan B MRPI I -cucreme

UpesBbIuaitHO BayKHO 00paTUTh BHUMaHKe Ha GyHkuuu obpatHoii cBs3u (feedback) B MRPII-
cucreme. Hampumep, ecnu [locTaBImIMKM HE CHOCOOHBI IMOCTaBUTh MATEPUAIBI-KOMILICKTYIOIINE B
OTOBOpPEHHBIE CPOKH, OHHU JIOJDKHBI MOCHATh OTYET O 3aJepXKKax, cpa3y, KaK TOJBKO OHHM Y3HAIOT O
CYIIECTBOBAHHM 3TOH TpoOsieMbl. OOBIYHO, CTaHAAPTHAS KOMIIAHUS WMEET OOJIBIIOEC KOJIUYECTBO
MIPOCPOYECHHBIX 3aKa30B ¢ MOcTaBIIMKamu. Ho, kak mpaBuio, IaThl 3TUX 3aKa30B HE OTPaXaloT B
JIOCTaTOYHOW CTENEHW JaT peaJlbHOM MOTpeOHOCTH B 3THUX Marepuaiax. Ha mpeampustusix ixe,
ynpaBiasieMbix cucteMamu kiacca MRPII, matel mocTtaBku SBISIOTCS MaKCUMAalbHO OJU3KUMHU K
BPEMEHH pPEATbHOW TMOTPEOHOCTH B IMOCTAaBISIEMBIX MaTepuanax. [loaToMy kpaiiHe BaKHO 3apaHee
MIOCTaBUTh CUCTEMY B M3BECTHOCTh O BO3MOXHBIX MpoOJieMax ¢ 3aka3amu. B 3ToMm ciyyae cuctema
JOJDKHA CTeHEpUPOBATh HOBBIM TUTAaH PabOTHI MPOU3BOACTBEHHBIX MOIIHOCTEH, B COOTBETCTBUU C
HOBBIM IIJJTAHOM 3aKa3oB. B psge ciydaeB, Korja 3aepKKa 3aKa3oB Jalieko HE SBISETCS
uckimouennem, B MRPll-cucreme 3amaércss o0beM MHHUMAIBHOTO TMOJACPXKAHUS  3aMacoB
"HeHaIeXKHBIX" MaTepuayoB Ha ckiane (Safety stock).

B nacrosmee Bpemsi, cucreMbl MRPI| kinacca mpo4yHo BXOAST B *KM3HB KPYNHBIX M CPEIHUX
MIPOM3BOJCTBEHHBIX oOpraHuzanuii. OcHOBHON U 3(G(EKTUBHONH 4YEpTOMl JTHX CHUCTEM SBISETCS
BO3MOKHOCTh IIJIAHUPOBATh MOTPEOHOCTH MPEANIPHUITHS HA KOPOTKHE MPOMEXYTKHA BpeMeHH (Heaenu
U JaXe [HH) U OCYIIECTBISATh OOpaTHYIO CBsA3b (HampuMep, aBTOMATHYECKH H3MEHATh paHee
MOCTPOCHHBIC IUIAHBI MPOW3BOJCTBA MPH COOSX IMOCTABOK HWIIM TOJIOMKE OOOpY/JOBaHMs) BHOCS B
CUCTEMY JIaHHbIE O IpobJIeMaxX B peallbHOM BPEMEHH.

Anroputm pabotel MRPII-cuctemspl HaleeH Ha BHYTpEHHEE MOJEIUPOBaHUE BCeH 00nacTu
NEeSTeNIbHOCTH Tpeanpustus. Ero ocHOBHas 1elb - YYUTHIBAaTh W C TOMOINBIO KOMIIBIOTEpA
aHAIM3WPOBATh BCE BHYTPEKOMMEPYECKHME W BHYTPENPOW3BOJCTBEHHBIC COOBITHS. BCE T€, YTO
MPOUCXOJAT B JaHHBII MOMEHT W BCe Te, 4YTO 3allaHupoBaHbl Ha Oynymee. Kak Tonpko B
MIPOM3BOJICTBE JIOMYIIEH Opak, Kak TOJbKO HM3MEHEHa IporpaMMa IPOW3BOJCTBA, KaK TOJIBKO B
MPOM3BOJICTBE YTBEPKJACHBI HOBBIC TeXHojormdeckue TtpedoBanus, MRPII-cuctema MraoBeHHO
pearupyer Ha MPOU3OIIE/IIee, YKA3bIBAET HA MPOOJIEMBI, KOTOPHIE MOTYT OBITH PE3yJIBTATOM ITOTO U
OTpeseNsieT, Kakue HW3MEHEHHsS Haa0 BHECTH B IMPOU3BOJCTBEHHBIM IIaH, 4yTOOBI M30€KaTh ITHX
po0JIeM UM CBECTH MX K MUHUMYMY. Pasymeercs, qaneko He BCer/ia peajbHO MOJTHOCTHIO YCTPAaHUTh
MOCJIEICTBUSL TOTO WJIM HMHOTO c0OS B TPOM3BOACTBEHHOM miporecce, oxaHako MRPII-cucrema
uHGOPMHUPYET O HHUX 32 MAKCUMAIBHO JUIMTEIbHBIA IMPOMEKYTOK BpPEMEHH, 10 MOMEHTa HUX
BO3HUKHOBEHHS.

Takum o00pa3zoMm, mpeaBuAsS BO3MOXKHBIE NPOOJIEMBI 3apaHee, W CO37aBasi PYKOBOJCTBY
MPEeNNpHUsATHs YCIOBUS A TpeaBaputensHoro ux ananusa, MRPll-cuctema sBnsercs HaaeKHBIM
CPEJICTBOM TIPOTHO3UPOBAHUS U OIICHKU IOCIEACTBHI BHECEHUS TEX WJIM HHBIX W3MEHEHUH B
MIPOU3BOJCTBEHHBIN ITUKII.

JIro6as MRPIl-cuctema o6mnagaer omnpeneneHHbBIM HWHCTPYMEHTApHUEM Ul TPOBEACHMS
IaHupoBaHusl. HipkenepeuncieHHble CHUCTEMHBIE METOJOJIOTUU - SBISAIOTCA (PyHIAMEHTAIbHBIMU
prluaramu ynpasieHus roo6oit MRPII-cuctemsr:

¥ Merononorus pacuéra u nepecuera MRP u CRP mnanos.

¥, TlpuHIUn XpaHeHHs JaHHBIX O BHYTPUIIPOU3BOACTBEHHBIX U BHYTPEKOMMEPUECKHUX
COOBITHSIX, KOTOPbIE HEOOXOAMMBI /ISl TUIAHUPOBAHMUS.

¥4 Merononorusi onucaHus pabounx U HepaOOUUX THEH IS TUIAHUPOBAHUS PECYPCOB.

Y, YcraHOBIIEHHE TOpPH30HTa MIaHupoBanus (planning horizon)

OTU METOJIOJIOTHH U TPUHIUIBI HE SIBISIFOTCS YHUBEPCAIBHBIMU U OMPEIENIAIOTCS UCXOAS U3
MMOCTAHOBKH KOHKPETHOMW 3aJ1a4¥, MPUMEHHUTEIHFHO K KOHKPETHOMY KOMMEPUYECKOMY TPEAMPHUSITHIO.

IBoJonusi cranaapTo miaanuposanus. Or MRPI| k ERP u CSRP.

CraHzapThl KOPIOPATUBHOIO [UIAHUPOBAHMSI, KaK U JTF0ObIE CTAaHIAPThI CO BPEMEHEM MTPOXOIST
yepe3 mpouecc 3Bomonuu. C rogaMu B MHUpPE MEHSIOTCS NPUHLUIBI yOpaBieHUs OW3HECOM W,
COOTBETCTBEHHO, M3MEHSIOTCA MOAXOAbl K KOPIIOPATHBHOMY IUIAHMpOBaHMIO. B mocnenHee Bpems
TUTaHTBl MUPOBOW MHAYCTPUU PACIPOCTPAHUIIN 110 BCEMY MHUPY CE€Th yIAJEHHBIX IIPOU3BOACTBEHHBIX
U HEMPOU3BOJCTBEHHbIX OOBEKTOB YIPABICHUS, 3HAYUTEIBHO YCIOXKHWIACh OpraHU3allMOHHAs
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CTPYKTypa CaMHX KPYIHBIX KOMIIAHWH W XOJJIUHTOB. DTO B CBOK OuYEpe]bh TMOBJICKIO 3a COOOH
YBEJIMUCHUE YIIPABICHUSCKUX U3JEP)KEK M 3arpaT Ha TMOJJEPKaHUE CIIOKHBIX M 3aIyTaHHBIX
JIOTHCTUYECKUX CTPYKTYp IIOCTaBOK TPOIYKIHMUA. BO3HHMKIA HEOOXOAMMOCTh HWCKaTh METOJIHMKH,
MO3BOJISIOIINE ONTHMU3UPOBATH peIleHre U 3THX 331a4. B cepenune 90-x Obul BBeieH B oOpaieHne
tepmuH  ERP-cucrempl. ERP-meTomonorus 1m0 Hacrosmero BpeMEHH JODKHBIM 00pa3oM He
CUCTEMATHU3UpPOBaHa, U MpeAcTaBisieT coboil HaacTpoliky Hax MRPII, HanlenenHyro Ha onTUMU3ALUIO
paboThI ¢ ynalieHHbIMH O0BEKTaMH YIpaBieHUs. B Hacrosiee BpeMs, O] NIMPOKO HCIOIb3yEeMbIM
tepmuHoM “ERP-cucrema”, kax mnpaBuino mnopgpasymeBaercs MRPII-cuctema, ¢ pacummpeHHbIMU
BO3MOYKHOCTSIMH PabOThI C CEThIO (MIIMATOB M 3aBUCHMBIX KOMIIAHWH, PACTIOIOXEHHBIX TI0 BCEMY
CBETY.

JIJis ONITUMU3aNAY yIIPaBJICHHS JTOTUCTHYECKUMH IIeTIOYKaMu ObuTa co3ana koumenus SCM
(Supply Chain Management), kotopyto mojaiepkuBaeT 0oJbIIMHCTBO cucteM Kiacca MRPII. SCM,
MOJIO’KEHHAs, KaK KOMITOHEHT O0IIel OM3HeC CTpaTeruu KOMITaHUH, TIO3BOJISIET CYIIECTBEHHO CHU3HUTH
TPAHCHOPTHBIC U ONEPAIIIOHHBIC PACXOJIbI, ITYTEM ONTHMAIBHOTO CTPYKTYPUPOBAHHS JTOTHCTHYECKUX
CXEM TOCTaBOK.

OnHOM W3 TOCHETHUX TCHICHIMH B OM3HEC-TUTAHUPOBAHWH, CTAJI0 OOpallleHUe YCHICHHOTO
BHUMaHHUs Ha KAa4eCTBO OOCIY)KMBAaHHUS KOHEYHBIX IMOTpeOuTeNnell mpoaykiuu. J[ias Toro d9ToOb
MPOIBETATh, MPOW3BOJUTENN JIOJDKHBI pa3padaTbiBaTh HOBBIC TEXHOJOTHMH W OH3HEC-TIPOIECCHI,
KOTOpBIC MO3BOJISUTA OBl M YAOBIETBOPSATH WHIMBHIYALHBIC MOKYIATEIbCKHE HYKIBI U OKUIAHWS,
OTBEYATh HA ATH HYXKIbl TOBAPAMH U YCIyraMH, KOTOPbIC MPECTABISIOT YHUKAIBHYIO IICHHOCTD JIJIS
KKJ0ro mokynatelns. [Ipou3BOIUTENH JTOJDKHBI COBEPIIUTh YAaCTHYHOEC M3MEHEHHE B CTPATETHH U
WHTETPUPOBATh TIOKYyMaTeNlsi B IIGHTP IMpolecca IUIAHHUPOBAHUS JCATEIBHOCTH OpTaHU3aIlUH.
WuTerpamus mokymnarens ¢ KIOYEBBIMH OM3HEC-TIPOIIECCAMU OpPTraHU3allii U3MEHSET €€ CTPATeTHUI0 1
peau3aIyio dTOW CTpaTerud, TpeOyeT HOBYIHO MOJIENb YIPABICHUS NEATEILHOCTHIO: IJIAHUPOBAHHUE
PECYpCOB, CHHXPOHHU3MPOBAHHOE C TOKymareneM. Tak mosBuiack koumemius CSRP (Customer
Synchronized Resource Planning). Ucnons3ys npuniwn CSRP, aucTprObioTep MpoayKIHH CIOCOO0EH
3ammcath CrieruduIeckre TpeOoBaHus K MPOAYKTY, 3a(DUKCHPOBATh IICHY U aBTOMAaTUYECKHU TOCTIATh
3Ty HH(OpPMAIMIO B TOJIOBHYIO OpraHu3aiuio, riae uHopManus o TpeOOBaHUAX K MPOIYKTY
JUHAMHYECKH TIPEeBpaIlaeTcs B JCTaTbHbIE HWHCTPYKIIMH IO TPOU3BOACTBY W IUIAHUPOBAHHIO.
Co3maercss CHHCOK MaTepUAIIOB W KOMIUICKTYIONIMX JUIS  TPOW3BOJACTBA, aBTOMATHUYECKHU
OTIPENICIISAIOTCS TIPOU3BOACTBEHHBIE MAPIIPYTHI, MaTepHalbl TUIAHUPYIOTCS W 3aKa3bIBAIOTCA W,
HAKOHEIl, co3maeTrcs paboumit 3aka3. Kputudnas mns mokymartens WHGOpMAIys TUHAMAYCCKH
WHTETPUPYETCS] B OCHOBHYIO JIeSITeNbHOCTh Tpennpustus. [locne sroro mHGOpMamms 0 KPUTHUIHBIX
MPEINOYTEHUSIX TOKYIATEeNsl COXPAHAETCS B IEHTPAIBLHONW 0a3e JaHHBIX O MOTPEOUTENAX, KOTOPYIO
MOTYT HCIIOJIb30BaTh MOJAPA3JIEICHUST OOCTYXHBAaHUS TOKYTATelIel, TEXHHYECKOTO OOCITy>KUBAHHUS,
WCCIICIOBAaHHH, TUTAHUPOBAHUSI TIPOM3BOJICTBA M JIpyrue. Takum 00pa3oM, NesTeIbHOCTh TPEANPHSITUS
CUHXPOHH3UPYETCS C TOTPEOHOCTSIMHU TOKYTATENCH.

TexHonorA C5RP

MpEnoWe: 1ne NpEnoXe: e

MpUENagHLIE CHCT BBl

Nprnome e Nprnome e

A Lmekmyna OmESLITEN MexR0nN0zL0L
noddensusaern UHMezZna o NEUKNSORBR SUG ek
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[Tokymarens wucmonb3yer Opaysep MWMurepuer s jgoctyma k  Web-cepBepy
MIPOU3BOIUTENST YTOOBI BBECTH 3aKa3 - CTAHIAPTHBIN MM BUIOU3MEHEHHBIN - B JTF000E BpeMs JTHS WIIH
Houd. [lokymarenp MOKET H3MEHUTHh MPENbIIYIINE 3aKa3bl, MPOBEPUTh COCTOSHHUE €IIe He
BBITIOJTHEHHBIX 3aKa30B WM 3alPOCUTHh HOBBIE BO3MOXKHOCTH. [I0TOMYy 4TO Takoe B3amMOJICHCTBUE
WHTETPUPOBAHO B OCHOBHBIE OHM3HEC-CUCTEMBI MPEINPUITHS, ACSITENbHOCTh MO IUIAHWPOBAHMUIO,
MIPOM3BOJICTBY W/MIM OOCTYXKMBAHUIO MOKYIMATEIEH MOXET aBTOMATHYECKH M3MEHSATHCS JICHCTBUSIMHU
nokymnarensi. I 1esTebHOCTh NPeANPUsATUS CHHXPOHU3UPYETCS C TOKYIaTeIeM.

OTKpBITBIE TEXHOJIOTHH JeNatoT 00a 3tu creHapus u meroponoruio CSRP peansHoCThIO. Kak
nmokazaHo Ha pucyHke F, mus CSRP TpeOyercs MCIonb30BaHHE OTKPBITHIX TEXHOJIOTHH, KOTOPBIC
MOTYT MHTETPUPOBATh CTpPATETHUYECKHE TMPUIOKEHHs TMOJpa3ielieHHil B  MaclITabupyeMmsble,
3aIUIICHHBIC TTPIIIOKEHUsS MaciTaba nmpeanpustus. YcnenrHoe Baenperrne CSRP BO3MOXHO TOIBKO
MPU WCIOJB30BAHUU OTKPBITHIX TeXHOJNOTUH. TpeOyeTcss mepexoa OT 3aKPBITBIX CHUCTEM, BKIIIOYAs
cuctemol ERP.

Opranuzaiiuss MMeeT ONTUMHU3UPOBAHHYIO [EATEIbHOCTh, WHTETPUPOBANA TOKYMaTeNs |
BHEJpUJIA APXUTEKTYPY OTKPBITHIX TexHoJorui. [loapasnencHusi, OpHeHTUPOBAHHBIC HA TTOKYIIATEIS,
WHTETPUPOBAHBI B CEPILIE CUCTEMBI TUTAHUPOBAHUS OU3HECOM.

Buenpenne CSRP no3BosnsieT OTBETUTH Ha BOIPOCHI:

%, OmnpenenuTs Hanbosee MHOTOOOEIIAIOIINE U TPUOBUTHHBIE PHIHKHU U1 KOMIAHUH.

Y2 YCTaHOBUTH KaKWe€ PHIHKH U TOBAPHI HANOOJIEe MPUOBUTHHEI.

¥, Tlpenckasarh Kakue PhIHKU OyqyT HanOoJiee MPUOBUTBHBIMU B T€UEHUE OJHOTO roja. B
TEUYCHHE MIECTH MECSIIEB.

%, TlnanupoBaTh U pabOTaTh B HAMpPaBIEHUH K O0siee MPUOBUILHBIM PhIHKAM.

% TapaHTHpOBaTh CBOEBPEMEHHYIO MOCTaBKY Hauboyiee IIEHHBIM MOKymareiasM. Bcem

MOKYTIaTEeNsIM.

¥, TouHO TpeacKa3aTh BpeMs TIOCTABKH ISl YHUKATHHBIX 3aKa30B.

Y2 YIIOBIETBOPHUTH 3allpOChl MOKymarensi B TeueHue 24 vacoB. B Teuenuwe 8 dwacor. B
teyeHue 1 yaca.

Y2 C npuOBLUIBI0 BUOU3MEHSTH MPOIYKTHI U YCIYTH.

ToyHO Takke Kak yMEHbBIICHHWE 4YhCiIa JCPEKTOB CTAHOBUTCS BO3MOXKHBIM Oaromaps
ONTHMHU3AIMUA TIPOLECCOB U CPOKYCHPOBAHHOCTH HA MPOM3BOACTBECHHOW AEATEIBLHOCTH (HUKTO
Oonbiiie He yauBiseTcs Oe3Ae(EeKTHBIM TMPOU3BOACTBOM), TAaKKE YBEIWYCHHE JONM pPBIHKA U
yIIydIllIeHUEe CIIOCOOHOCTH YAEPKUBATh MOKYMHATENsl CTAHOBUTCS MPAKTUYHBIM U MIPEICKa3yeMbIM.

[TnanupoBaHue pecypcoB, cuHXxpoHusupoBanHoe ¢ nokymnatenem (CSRP) npennaraet monaesb
OusHeca M HabOp MHCTPYMEHTOB, KOTOpBIE CIOCOOHBI CHAENaTh MapTHEPCTBO C TOKYIATENeM H
JOCTUKUMBIM, U TTOJJICP)KUBACMBIM.

Econ ERP Obina mpaBuiamMu Urpsl U1 Ipou3BoAMTENeH mporeamero aecstuietus, CSRP -
3TO TUTAH WTPHI Ha JECSATHIETHE HBIHENIHee. [lTaHupoBaHHWE pPECypCcOB, CHHXPOHU3HPOBAHHOE C
nokynarenaem (CSRP), npeanaraet HOBbIN Habop OM3HEC MPaBHUII, KOTOPHIE JAEIAIOT BO3MOKHBIM IS
MIPOU3BOUTEINSL CO3/aTh MOKYIATEIhCKYIO IICHHOCTh - pa3paboTaTh PENICHUS W YCIYTH, KOTOpHIC
crenaroT WX (IpOM3BOAMTENCH) HEOOXOMMMBIMU Ui MOKymareneil. Bce Oombiie u  Oosblire,
KOHKYPEHTHBIC TPEUMYIIECTBA OMPEICISIOTCS KaK CIOCOOHOCTh TPOW3BOJUTENCH YIOBICTBOPUTH
YHHUKaJIbHBIE TOTPEOHOCTH KaXKJIOTO YHHUKAIBHOTO MOKYMATEeNs, KaXKI0TO M KaXKIbIil IeHb.
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