JILE.CKAYKOB

UHPOPMALMOHHBIE TEXHOJIOT'UU B
MY3EHHOU AEATEJBHOCTHU



AJIMUHUCTPALIIUA CMOJIEHCKOM OBJIACTH
JEITAPTAMEHT CMOJIEHCKOM OBJIACTH IO KYJIbTYPE
OBJIACTHOE IN'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YYPEKJIEHUE BBICIIET'O OBPA3OBAHUA
«CMOJIEHCKHIA T'OCYJAPCTBEHHBIN UHCTUTYT UCKYCCTB»

YTBEPXIAIO:
[Ipopekrop mno ydeOHOI
51 BOCHIUTATEIBHOU
paboTte E.B.I'opObuieBa
« » 20 T.

AOKYMEHT TNOAMNCAH
ONEKTPOHHOW NOAMNCHLIO

Af7

Ceptudukar: 0! 0
Bnapeneu: Moarysoea Enena EereHbesHa
evicTeuTeneH: ¢ 05.08.2022 no 29.10.2023

O0cy:xnena Ha 3acenanum kageapbi:

3aB. kadenpoii / E.C. MepTteHc
IIpoToxon Ne 6

Ot «25» nronsa 2020r.

JI.LE.CKAYKOB

UHPOPMALMOHHBIE TEXHOJIOI'UU B
MY3EHHOU AEATEJBHOCTHU

pabouasi nporpaMMa JMCUMILIMHBI JJIs1 00y4Jaromuxcst mo HanpasJjenuro 51.03.04
My3eosiorus 1 0OXpaHa 00bEKTOB KyJIbTYPHOTO M TIPUPOTHOTO HACIICIHS,
HANPaBJIeHHOCTH — KylbTYpHBIN TYypU3M U SKCKYPCHOHHAS ACSITCIBHOCTD; hopMe
00y4eHHUs: OUHOU

['ox mauana moarorosku - 2020

CMoJIeHCK
2022



1. HEJIA OCBOEHMUS JUCHUIIJINHBI

LensiMu 0CBOCHHUS JUCITUTLIAHEI SBIISFOTCS:

DopMHPOBaHKE Y CTYJIEHTOB CUCTEMHBIX TEXHOJOTHUYECKUX 3HAHUN U DJIEMEHTAPHBIX MMPAKTHUECKUX YMEHUN
WCTIONIL30BaHMA B yUeOHOH W TIPOM3BOJCTBEHHO-TIPAKTUYECKON JMEATEIILHOCTH aKTYalbHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHIA;

YcBoeHnue 6a30BbIX HH(POPMAITMOHHO-TEXHOJIOTHYECKUX TEPMUHOB U TOHATHH;

OcBoeHHE KOMITOHEHTHOH CTPYKTYyphl MH(MOPMAIMOHHBIX TEXHOJOTHHA pa3IMYHOTO Ha3zHadYeHUs U chepsl
MIPUMEHEHHUSI;

dopMupoBaHue MPEACTABICHUNA 00 aCCOPTHMEHTE M TOTPEOUTENBCKUX CBOWCTBAX HH(GOPMAIMOHHBIX
MIPOJYKTOB H YCIIYT;

OcMbICiIeHHe BO3MOKHBIX TIOJIXOI0B K OIeHKe 3(h(HEKTUBHOCTH MH(POPMAIMOHHBIX TEXHOJOTHA U KadecTBa
UH(POPMAIOHHBIX MPOAYKTOB U YCIYT;

dopMupoBaHUE MPAKTUICCKUX YMEHUH HICHTUPUIUPOBATH HH()OPMAIMOHHBIE TEXHOJIOTHH, UCTIONIB30BATh B
y4eOHOM, HAYYHOUW U NPAKTUIECKON IEeATEIIbHOCTH HH()OPMAITMOHHBIC TIPOIYKTHI Pa3IMYHOTO Ha3HAYCHHSI.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OIIOIl BO
Huctummaa  «HbDOpMAIMOHHBIE TEXHOJIOTHHA B MY3€WHOW NEATENBHOCTI» HAaXOAWUTCSA B 00s3aTENEHOM

yactu bioka 1 yuebHoro mana.

3. Komnerenuuu ody4aromuierocsi, popmMupyemMbie B pe3yibTaTe 0CBOCHHUS IMCIUIIIHHBI.

OIIK - 2 - CnocoOeH pemaTh cTaHAApTHbIE 3a7ayd NMPO(ECCHOHAIBHOW NEsITEeIbHOCTH C
IpUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH ¥ € YYeTOM OCHOBHBIX
TpeboBaHUH MH(OPMAITMOHHOM O€30ITaCHOCTH.

B pesynbTaTe 0CBOSHHS TUCIUATIIMHBI 00YJaIONTHIACS JOIKEH:

3HaTh. OCHOBHBIE BO3MOXKHOCTH, IIPEJOCTABISIEMbIE COBPEMEHHBIMH HH()OPMAIMIOHHO-
KOMMYHHUKAIIUOHHBIMM TEXHOJIOTUSMHU Ul pPEIIeHUs CTaHAApTHBIX 3a7ad NpodecCHOHATbHOU
NeSITeIbHOCTM C  y4Y4eTOM OCHOBHBIX TpeOOBaHMN  MHPOPMALMOHHOW  Oe30MacHOCTH; -
nH(}OPMaLIMOHHBIE TPOLECcChl MPOGECCUOHATBHOW JEeSATENIbHOCTH; OCHOBBI TEOPHUH, HOPMATHBHYIO
0a3y, COCTaBISIONIUE U ITyTH POPMUPOBAHUS HHPOPMAILIMOHHON U OMOIMOrpa@uueckoi KyJIbTyphl.

Vmers: IPUMEHATh MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH C YYETOM OCHOBHBIX
TpeOoBaHuN HH(OPMALMOHHONW O€30MacCHOCTH; - OCYIIECTBISITH CaMOJUArHOCTHKY YPOBHS
npogeccuoHaTbHON MHPOPMAITMOHHONW KOMIIETEHTHOCTH.

Biaagers: HaBbIKAMU MPUMEHEHHUS HMH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH C
YU€TOM OCHOBHBIX TpeOOBaHHM MH()OPMAIIMOHHON 0€30MacHOCTH; - METOAAMHU IOBBIIICHUS YPOBHS
MH(OPMALIMOHHON KYJIBTYPbI ISl peLIeHUs 3a/1a4 NPOPECCUOHATBHOMN AESITEIbHOCTH.

4. CTpyKTYypa M coJepKaHue TUCHHIIMHBI
OO6mas Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIAET 3 3a4eTHbIC enuHuIbl, 108 yacos.
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1 Paznen 1. [Ipuknannsie 2-3 1- | 20 18 | 36 KOHTPOJIbHAS
nH(GOPMAITHOHHBIC TEXHOJIOTHH B 18 pabota
My3eiHoH cdepe
2 Paznen 2. Texnomoruun 3 1- | 34 36 | 72 KOHTPOJIbHAs
BBICTABOYHBIX M DKCIO3UIIMOHHBIX 18 pabota
MIPOEKTOB.
Pa3pabotka u cozmanue
BHUPTYaJbHBIX BRICTABOK
108 | 54 54 108

5. OBPA30BATEJIBHBIE TEXHOJIOT'UN
Ilpu opranuzanmu y4eOHOW AEATEIBHOCTH HCIONB3YIOTCS Kak TPaJAWLHOHHbBIE I1€AarornyecKue

TEXHOJIOTHM, TaK © o0Opa3oBaTelbHbIE TEXHOJOTHH, AaKTHBU3UPYIOUIME JCSTENbHOCTHBIH  TOIXO[
o0yJaronuxcs K npoeCCHOHAIEHOMY 00pa30BaHUIo.

B coorBerctBun ¢ TpeboBanusimu GI'OC BO mo HampaBieHWIO TOATOTOBKH —peain3aus
KOMIIETEHTHOCTHOTO TOJIX0Jla TpEeJAyCMaTpUBAET HCIOJIb30BaHUE B Y4eOHOM TpOIleCCe AaKTHBHBIX |
WHTEPAKTUBHBIX ()OPM IIPOBEICHUS 3aHATHI B COUETAHUH C BHEAYTUTOPHOH padoTOH ¢ HEenbo (OPMHUPOBAHUS
W pa3BUTHS NTPOPECCUOHATLHBIX HABBIKOB O0YYaIOIINXCS.

WHTepakTUBHBIE TEXHOJIOTUM OOYYEHUs, MPEANOJIAaraloT OpraHu3annio 00y4eHUs KaK IpOIyKTUBHON
TBOPYECKOH JESATENbHOCTH B PEKUME B3aUMOACHCTBHS 00YUAIOIIUXCS IPYT C IPYTOM U C IIPENoJaBaTesieM.



5.1. COAEP)KAHHUE PA3JIEJIOB (TEM) AMCHUILIJIMHBI

Pasznen / Tema

@ = KosmmdecTBO 4acoB 1o o4Hoii popme 00ydyeHns
E_ = (o 3a04Hoii dopme)
s | %
= E =
’E = =3 e g
= = s T 0 = 3
= = ) 3 %

) o = =9 ) S o=
sz g ¢ = = o g =
S22l 5w 5 = = = = O
= e S 9 = = = =]
2 ° o a| M o = > = 8
= o = = 0 =
[3) = o s =]

3 =& O = =
= g = =
S |2 ©

PA3JIEJ 1. IPUKJIAJTHBIE UH®OPMAILIMOHHBIE TEXHOJIOTYMU B MY3EHHOW C®EPE

Tema 1. McTopus BHEApEeHUs HOBBIX 2 1-2 10 4 6
MH(OPMAITOHHBIX TEXHOJIOTHIA
B MY3€MHOE JIeTI0

Tewma 2. CoBpeMeHHbIE TEXHUYECKHE 2 3-5 16 4 2 10
CpeJICTBA B MY3€HHOM Jienie
Tema 3. O030p U cpaBHHUTENBHBIC 2 6-10 22 4 8 10

XapaKTCPpUCTUKU aBTOMATU3UPOBAHHBIX
I/IH(bOpMaHI/IOHHI)IX CHUCTEM B MY3€€

Tema 4. OcHOBHEBIE TOHITHS TCOPHH 0a3 2 11-18 24 6 8 10
JIAHHBIX

Tewma 5. [Ipoextuposanue b/l meromom 3 1-8 28 8 10 10
HOPMaJTU3ALUH

Tema 6. [TpoextupoBanue B/ ¢ 3 8-10 18 4 4 10
MCIIOJIb30BAHHEM CEMAaHTHYECKHX MOJIEIEH

Tema 751361k SQL 3 11-13 20 4 6 10

PA3JEJI 2. TEXHOJIOI'MU BBICTABOYHbBIX U OKCHHO3UIIMOHHBIX ITPOEKTOB.
PA3PABOTKA U CO3JAHUE BUPTYAJIBHBIX BBICTABOK

Tema 8. MHTepHET B My3eiHOM Jiene 3 13-15 18 4 4 10

Tema 9. MH(popMaILIMOHHBIE TEXHOJIOTUU 3 18 4 4 10

00paboTku rpadudyeckoil HHGopMaIuu 15-14

Tewma 10. TexHonorHK co3nanusi 00pabOTKH 3 14-16 18 4 4 10

Bujeohaition

Tema 11. TTpoeKIIMOHHBINA MIIIITUHT B 3 17 18 4 4 10

JICSITEIbHOCTH MY3€EB

Tema 12. MHTepHET B My3eHHOM Jieiie 3 18 10 4 4 2
HUTOI'O 108 54 54 108

PA3JIEJ 1. TPUKJIATHBIE THOOPMAIIAOHHBIE TEXHOJIOTUU B MY3EMHOM C®EPE

Tema 1. McTopusi BHeApeHUS] HOBBLIX HH(OPMALMOHHBIX TEXHOJIOT i
B MYy3eiiHoe J1eJ10

B omnpenenenun moHATHS «HHPOPMAITMOHHAS TEXHOJIOTHI) B KA4eCTBE €€ 00BEKTa BEICTYIACT HH(OPMAITHSL.
B coBpemeHHOI HayyHOH JUTEpaType CyLIECTBYET MHOKECTBO IMOIXOAOB K ONPEACICHHUIO COAEPM aHUS MOHATUSL
«uH(DOpMAITHY.

JUis Hammwmx 1ieneil TOCTaTOYHO yKa3aTh Ha MPAKTUYECKOE COBIAJICHUE COJCpPKAHUS TaKUX TOHATHHA, Kak
«HHPOPMAITHS», «CBEICHHUS) «COOOIICHHE», «IAHHBIC», KOTOPHIE B CIOBApSAX WM SHIUKIONEIUSIX OMPEICIIFOTCS
Ipyr depe3 apyra. byaem B manpHeiimeM ommMpaThCcs Ha JOCTATOYHO OZHO3HAYHOE IMOHWMAHWE COAEPKAHMS ATUX
MOHATUN KaK CBEAECHUI O 4eM-1100.

OTH cBeleHHsT WM WHPOpMAIHs KaK O0bEKT MH(DOPMAIIMOHHBIX TEXHOJIOTHH XapakTepu3yloTcs (opmoi
BOCTIPHSATYSI WX TIPENICTABICHUS U COACPKATEIBHON MHTEPIIPETALUEH, a TAK)KE MaTepUATTbHBIM HOCHUTETIEM

@dopma BoCIpHATHA M NPEACTABICHUS WHGOPMAIMH ONpENeIsIeT OCHOBHOW CIOcO0 KOHEYHOTO UX
HCTIOJIE30BAHMUS B TOW WIIH MHOU chepe AeATETBHOCTH | IIPEATONaraeT OIUH U3 CICAYIOIINX BAPUAHTOB:

TeKkcToBas nHMopMaIus;
ayuonHpopMaIus (3ByKoBasi);
BuAconH(OopManus (BU3yanbHas).



TexcroBas nHGOPMAIHS — 3TO Pa3IMYHBIE BUIBI MICEMEHHON PEUr TN MPEICTABICHIS JAHHBIX C IOMOIIBIO
CHCTEM CIEIUAITBHBIX 3HAKOB (MATEMAaTHUCCKUE M XUMUYECKIE (POPMYJIbI, TEKCTHI IIPOTPAMM H T.IL.).

AynnonHdopmarss — 3TO YCTHas pedb, My3bIKa, 3BYKH €CTECTBEHHOTO WM HMCKYCCTBEHHOTO
MPOMCXOKICHNS, CHCTEMBI 3BYKOBBIX CUTHAJIOB PA3IMYHOTO HAa3HAYCHHS.

Buneonndopmanus — 3To pa3nnvHOTO BHAA 00pa3sl, BOCHIPUHIMAEMbIE OpraHaMy 3peHHs (PUCYHKH, CXEMEI,
KapThl, GUIbMBI U T.I1.).

ConeprkarellbHasi HHTEPIIPETAIVsI ONPEIeNIIeT BOCIIPUATHE KOHKPETHOW HHQOPMAITUK TOH WIIH WHOH (HhOPMBI
BOCTIPHATHS 1 TIPEJICTABICHHUS B paMKaX KOHKPETHOTO BUIA IESATEIHHOCTH WIH PEIIaeMOoil 3aJaqm.

Tak, TEKCT HEKOTOPOro JMJOKYMEHTa Ha aHIJIMHCKOM S3BIKE IOHATEH WM MOXKET OBITh HCIIONB30BaH
CIICLIHAIMCTOM, 3HAIOIINM aHTJIMHACKHHN A3BIK, HO HE MMeeT MPAKTHYeCKOTo CMBICHA IS YeIOoBeKa, He BIIaeIoIero
YKa3aHHBIM s36IKOM. OTHA U Ta ’Ke MaTeMaTHdeckas (JopMyIia OMUCHIBACT Pa3IHMYHbBIC CYITHOCTU B 3aBUCHMOCTH OT
MHTEpIPETAIMU OIIePaH/IOB, €€ COCTaBIOMMX. OXHU U Te e 3BYKOBBIE CHTHAJIBI, IT0JJaBaeMbIe C IIOMOIIBI0 TOpHA
B PA3IHYHBIX apMUSIX MHUPA, BOCOIPUHUMAIOTCS TIO-Pa3HOMY. DTHX IIPUMEPOB JOCTATOYHO IUIS TOTO, YTOOBI TOKA3aTh
HEOOXOIMMOCTh TaKOHM XapaKTEPUCTHKY MH(DOPMALINH, KaK ee CoIepKaTeIbHas HHTEPIIPETAIIHS.

Hocurens nHbOpManuy — 3T0 MaTepHaibHOE BOILIOMIEHHE HH()OPMAIIMU TOH WM UHOH (OPMBI BOCTIPUATHS
U TIPEJICTaBIICHUS.

B npunnumie, B kayectBe HOCHTENS HH()OPMAIMKM MOXKET BBICTYNATh JHO00H MaTepHaabHBIH OOBEKT (B TOM
grcie M (U3NIECKOoe IoJie TOW WM MHOM HPUPOIBI), ONMpPEICTICHHBIE COCTOSHUS WIIH CBOMCTBA KOTOPOTO MOTYT
paccMaTpUBaThCs Kak MpecTaBieHne nHpopMauy. PaccMOTpUM prMepHI.

Hocurensmu TekcToBoil wWH(pOpMammu B pa3HOe BpeMs YEIOBEUYECKOW WCTOPHU BBICTYHAIH TaKHe
MaTepHaTbHbIe 00BEKTHI, KaK TIOBEPXHOCTh KAMEHHBIX TIEIIep, BBIICTaHHbIC IIKYPHI )KHBOTHBIX, H3TOTOBICHHEIC U3
TPOCTHUKA MANUPYCHBIC CBUTKH, OEpeCTsHAas KOpa, TIIMHIHBIC M JCPCBSHHBIC IONICYKH, TKAHW M, HAKOHEII,
HanboJee pacpoCTpaHeHHBIA B 3TOM OTHOIICHUH HOCHTENs — Oymara. Bece aTn HOcHTe MMeNnn TO CBOMCTBO, UTO
B TEUCHHE OIIPECIICHHOTO0 BPEMEHH H3MEHSIIN CBOU (DH3MUECKIE CBOWCTBA B JUANA30HE, IIO3BOJLIIONIEM COXPAHATD
N300paKeHne TEKCTA.

Hocurenun aynuounpopMaiymy He Tak pasHOoOpasHbl. DTO Mpex/ie BCEIO eCTECTBEHHAs cpela, Mepearomnas
3BYKOBBIC BOJHEI, @ TaKKe Pa3IMIHOTO poJa MUCKYCCTBEHHBIE MaTepHalbHBIE OOBEKTHI, ONpEICIeHHBIC CBOHCTBA
KOTOPBIX TMO3BOJIAIOT (I)I/IKCI/IpOBaTI), XpaHUTb M BOCIPOU3BOAWUTL 3BYKOBLIC KOJ'IC63HI/IH (BOCKOBI)IC BaJIMKH,
BUHUWJIOBBIC JUCKHU, HAMAarHnM4CHHBIC IIPOBOJIOKA W IIJICHKA, MArHuTHBIC U OIITUYCCKUC )II/ICKI/I). ECTCCTBGHHO,
CIIEAyeT YIOMSHYTh M JJEKTPOMAaTHUTHEIC IIOJIS, ITO3BOJIIONINE BOCIIPHHUMATH, IEPEAaBaTh W BOCIPOM3BOIHUTH
3BYKOBBIE KosieOaHus (pajano, Tenedon, Tenerpad u T.11.).

Hocurenu BunmeonHdopManuu €CTECTBEHHBIM 00pa3oM BKJIIOYAIOT B ce0s BCE TEPEYHCIICHHBIC BBIIIIEC
HOCUTENN TEKCTOBOW WH(popMarmu. KpoMe TOro, OHM BKIIIOYAIOT B ceOs PasIHMYHOrO pona (OTOMATECPHAINEL,
rojorpadUuecKkue IUIACTHHBl M MPOYHEe MaTepHaibl, MO3BOJIIOMHNE (HUKCHPOBATh, XPAHUTh W BOCIPOU3BOIUTH
3PUTCJILHBIC 06pa31)1. K vocurensam BI/I}Z[GOI/IH(l)OpMaL[I/II/I CJICAYCT OTHCCTU BJICKTPOMATrHUTHBIC MOJIsA, ITO3BOJIAIOIINE
BOCTIPHHUMATE, TIEPEIaBaTh U BOCIIPOU3BOIUT 3BYKOBEIEC KOJICOaHUS (TEIEBUICHIE).

K oco0OpM BHam HOCHTENEH WH(POPMAIMH OTHOCIT TaK HAa3BIBAEMBIC (QIIEKTPOHHBIC». DTO HE BIIOIHE
TOYHOC€ HAa3BaHUC (HOCKOJ'H)Ky B 60J'H>I_HI/IHCTBC CllydacB pC€ib HUACT O MArHUTHBIX W ONTHYCCKUX HOCI/ITGJ’IHX)
00BbeIMHSET BCe BUIBI HOCUTEJICH, KOTOPBIE XPaHST TaHHBIE

B BHJEC HEKOTOPHIX OOBEKTOB ((hailyoB, NUCKOBBIX TOMOB W T.II.), HHTEPIPETAIHs KOTOPHIX C MOMOIIBIO
MpPOrpamMM,  BBINIOJHSAEMBIX  KOMITBIOTEPOM, BOCIPOW3BOAWT Ty WIM HHYH (GopMy HHPOpMAIUKU Ha
COOTBETCTBYIOIIUX YCTPOUCTBAX.

Heunbto, i pe3ynpTaToM, HHGOOPMAIUOHHON TEXHOIOTHH SIBISICTCS IIeTICHATIPABICHHOES H3MEHEHNE CBOHCTB
nH(OpMaIHH, OTIpeAeIIeMoe COIepKaHUEM PeIaeMot 3a1a9k WK MPOOJIEMBI.

Takue n3MEeHEeHHUs OCYLIECTBISIFOTCS € MMOMOIIBIO Pa3IMYHOTO pojia HHOPMAIIMOHHBIX TPEe0Opa3OBaHUI.

Kaxnoe Takoe mpeoOpazoBaHHe XapaKTEepU3yeTCs COAEpKaHUEM, HallPaBICHHEM 1 00bEMOM.

Ho BTopoii monoBuHB! 19 Beka 0CHOBY WH(OPMAIIMOHHBIX TEXHOJOTHI COCTAaBISUTH HEpo, YCPHUIHHUIA H
Oyxranrtepckass kHura. KoMMyHHKamusi (CBSI3b) OCYIIECTBISACTCS IIyTeM HAMpaBICHUS IAKETOB (JICTel).
[poxykTHBHOCTS MHPOPMAIIMOHHOW 00pabOTKK OBLIA KpaifHe HHU3KOH, KaKIOEe MHCHMO KOMHPOBAIOCH OTAEIHHO
BpYYHYIO, MOMHMO CYETOB, CYMMHPYEMBIX TaK e BPYYHYIO, HE ObUIO JApyroil mHoOpMamuu Ui TPUHSATHS
pelieHuit.

Hauano XVI Beka — Jleonapao na Bunum co3man 3¢KHU3 TpUALATUPA3PSIHOIO CYMMHUPYIOLIETO YCTPONCTBA €
JeCATU3yOHBIMU KOJIBIIAMH.

1723r — meM. yuenblit Kpuctuan Jlronsur ['ecteH coznan apudMeTHUECKYIO MAITHHY .

1751 r. — ®pannys [epepa nzobpein 60see KOMIAKTHYIO apU(PMETUUECKYIO MAILIUHY.

1820r. — mepBhIii TPOMBIIUICHHBINA BHITYCK IU(POBBIX CYECTHBIX MAIIHH-apH(PMOMETPOB.

1822r. — anrn. Maremaruk Yapiss B300upx co3man mporpaMMHO-YIIPaBIsSEMY0 CYETHYIO MalllMHY .

Ha cMeny «pyuyHOi» WH(POPMALIMOHHON TEXHOJIOTMHM B KOHIE 19 Beka Npullia «MEXaHUYeCKas.
UzobpereHre mumnyriell MamMHKe, TelepoHa, TUKTO(OHA, MOJACPHU3AIMS CUCTEMBI OOIIECTBEHHOW MOYTHI - BCE



9TO TMOCITYXXHJIO 0230 IS TPHUHIUIHAIGHEIX N3MEHEHUH B TEXHOJIOTUH 00paboTKN HH(OPMALIUH U, KaK CICACTBHE,
B IPOAYKTUBHOCTH paboThl. Ilo CyllecTBy «MexaHHYecKas» TEXHOJNOTHUsI MPONOXKWIA AOPOry K (HPOPMHUPOBAHUIO
OPTaHU3ALUOHHON CTPYKTYPhI CYLIECTBYIOMIUX YUPEKICHUN.

Hau. 20 Beka — mosiBuiICS apu)MOMETp C KIIABUIIIaMH JIJIsl BBoJa Ap.

40 - 60-e rr 20 Beka XapaKkTEPHU3YIOTCS IOSBICHUEM «DIICKTPHUYECKOW» TEXHOJIOTHH, OCHOBAaHHOW Ha
UCTIONB30BAHUU 3JEKTPUUYECKUX MUIIYIIUX MAIIMHOK CO ChEMHBIMU 3JIEMEHTAMH, KOIMHPOBANBHBIX MAIlIUH Ha
OOBIYHOI Oymare,TOPTaTUBHBIX AUKTOGOHOB. OHH yIyUIIIIN YIPEKICHIECKYIO ASITSIFHOCTD 33 CUET IMOBBIIICHHUS
KadecTBa, KOJIMYECTBA U CKOPOCTH 00pabOTKH JOKYMEHTOB.

1937-1943rr. — BRIYMCIUTENLHAS MAILIMHA Ha JIEKTPO-MarHUTHBIX perne — «Mapk 1».

1947 ron — Mapk 2.

1943r. — mon pykoBoactBoM J[IxoHa Mowm u Ilpocnepa Dxkepra, maremartnka JI>xona ¢on Heiimana
n300peTeHa JIaMIIOBasl BEIYUCIUTE/IbHAS. MALIHA.

1948r. - u3006peTeH TPaH3UCTOP.

1955r. — Hayanu BEITyCKaTh KOMITBIOTEPHI HA TPAH3UCTOPAX.

1958r. — n300peTeHa nepBas HHTErpajibHas MUKPOCXEMa.

1959r. — pa3paboTaHbl pelIeHHs IO CO3AaHUI0 MUKPOIIPOIECCOpa.

[Tosiienne BO BTOpOM TmoNoBHHE 60-X TOMOB OOJNBIIMX MPOU3BOAMTEIBHEIX OBM Ha mnepudepun
YUPEKACHIECCKON MESITENEHOCTH (B BBIUMCIUTENBHBIX [IEHTPAX) MO3BOIIIO CMECHTh aKIEHT B WH(OPMAIOHHOM
TEXHOJIOTMH Ha 00paboTKy He (OpMbI, a coaepkaHus HHpopMaruu. OTO0 ObUIO HayaloM (OPMHUPOBAHUS
«OIEKTPOHHOW», WM «KOMIIBIOTEPHOI» TexHonorud. Kak m3BectHO, MH(DOPMAMOHHAS TEXHOIOTHS YIIPABICHHS
JOJDKHA COAEPKATh KaK MHHUMYM 3 BaKHEHWIIMX KOMITOHEHTa 00pabOTKH WH(POPMAINU: YIeT, aHAIN3 U TIPHHSATHE
pemieHuii. OTH KOMIIOHEHTHI PEANU3yIOTCS B «BSI3KOW» cperne - OyMaXKHOM «MOpe» JOKYMEHTOB, KOTOPOE
CTAaHOBUTCS C KAKIBIM I'OJIOM Bce 0ojiee HEOOBITHBIM.

1964r. — pa3paboTaH KOMITEIOTEDP 3-T'0 TIOKOJICHHUS C MPUMEHEHUEM SJIEKTPOHHBIX CXEM.

Crnoxusmuecst B 60-x rogax KOHIENIUN IPUMEHEHUSI aBTOMAaTU3UPOBAHHBIX cucTeM ynpasieHus (ACY) He
BCerJa M He B IOJHOM Mepe OTBEYaroT 3a/laue COBEPLICHCTBOBAHMS YIPABIEHHsS M ONTHUMAIBHOU peatu3aliu
KOMITOHCHTOB MH(OPMAIIMOHHOW TEXHOJOTWUU (y4YeT, aHalu3, IMPHUHATHE pEIICHHH). MEeTOHOIOTHYECKH ATH
KOHICTIIUNU HEPEAKO OIUpParOTCA Ha MNOPEACTAaBJICHHA O HEOIPaHWYCHHBIX BO3MOXHOCTIAX «KHOTIOYHOI
WHGOPMAIIMOHHON TEXHOJOTHM NPHU HENPEPHIBHOM HAPALIMBAHUM BBIYUCIUTEIBHOM MoIHOCTH cucteM ACY B
MpPUMEHEHUH HamOojiee OOMMX HMHTAIMOHHBIX MOJENEH, KOTOphle B psA€ CIydaeB JajeKH OT peabHOTO
MeXaHH3Ma OIIEPATHBHOTO YIIPaBICHUS.

Ha3zBaHue «aBTOMaTH3MpPOBaHHAS CHCTEMA YIPABICHHUS» HE COBCEM KOPPEKTHO OTpaXaeT (PyHKIMH, KOTOPHIE
TaKWe CHCTEMBI BBINIONHAIOT, TOYHEE OBUIO OBl «aBTOMATH3WPOBAHHBIC CHCTEMBI OOCCIICUCHUS YIPaBICHHSD)
(ACOY), ubo B cymectBytomux ACY, MOHATHE «CHCTEMay HE BKIIOYACT PEIAIONIET0 3BEHA YIpPAaBICHUSA -
II0JIB30BAaTECIIA. I/IFHOpI/IpOBaHI/Ie 9TOro MpUHIOHUIHAJIBHOI'O O6CTOHTCJ’II)CTB3, o BUAMMOMY, NPUBEJIIO K TOMY, 4YTO
pacmmpenne cetd ACY ¥ HOBBIIIEHUE MOIIHOCTH HX BBIYHCIATENBHBIX CPeICTB obecteurin Onaromaps OOJIBIIIM
MaccHBaM TIEPBUYHBIX HAaHHBIX VIydIIEHHE B OCHOBHOM Y4YETHBHIX (YHKIUA yHpaBIeHUS (CHpaBOYHEIX,
CTaTUCTUYECKUX, cHeAsumx). OIHAKO ydeTHble (YHKIMHM OTPAKAIOT TONBKO MPOIUIOE COCTOSIHHE OOBEKTa
yIpaBJI€CHUA U HE NMO3BOJISIIOT OLCHUTD NEPCIICKTHUBLI €TI0 PAa3BUTUA, T.C. oGnanaroT HU3KUM JUHAMHU3MOM. B Apyrux
KOMITOHEHTaX TEXHOJIOTHH YIIpaBJIeHHs HapamuBanue MoutHoctH ACY He mano omytiMoro addekra. OTcyTcTBHE
Pa3BUTHIX KOMMYHHKAIIHOHHBIX CBsi3eil paboumx MeCT IMOJIB30BaTeNsl ¢ HEHTpadbHOW OBM, Xa-pakTepHBIH A
6onpmuHCcTBa ACY TNaKkeTHBIH pekuM oOpaOOTKM NAaHHBIX, HU3KUH YpOBEHB aHAIOTOBOM MOIAEPKKH - BCE 3TO
(axTHUecKn He 00ecreynBaeT BEICOKOTO KayecTBa aHaM3a MOJIb30BATEISIMU JaHHBIX CTATHCTUYECKOH OTYETHOCTH
1 BCETO MHTEPAKTHBHOTO YPOBHS aHAIUTHYECKOH paboThl. Tem cambiM addextnBHOCTE ACY Ha HIKHHX CTYHEHSIX
yIPaBICHYECKOH JIECTHHUIIBL, T.€. UMEHHO TaM, T1e GopMu-pyIoTca HHPOPMAIIMOHHBIE TIOTOKH, CYIIECTBCHHO M1a1aCT
BCJIC/ICTBHE 3HAYNTENHEHON M30BITOYHOCTH IOCTYIAIONMEeH HH()OPMAIMN TIPH OTCYTCTBHU CPEICTB arperh-poBaHUs
JaHHBIX. MIMEHHO NO 3TOM NpUYMHE, HE CMOTPS Ha BBOJ JOMNOJHUTENbHOU cucteMbl ACY, ¢ KaXIbIM TOIOM
BO3pacTacT KOJINYECTBO pa6OTHI/IKOB, 3aHATBIX YYETHBIMU (I)yHKI_H/IHMI/II Ha CeFOZIHHH_IHI/Iﬁ JACHb ECTYI0 4aCTh BCCX
pabOTHHKOB arnmapara yrnpaBJIeHHS COCTaBIAET yUeTHO-OyXTadTepCKHIH IepcoHall.

1975r. — Ha ocHoBe mporeccopa Intel 8080 co3man nepseiii MmaccoBsiii [1K — Anpraup.

Haunnas ¢ 70-x romoB chopmupoBasach TCHICHIHWS TEpPEHECEHUs LeHTpa TsbkecTd pasButusi ACY Ha
(yHIaMeHTaIbHBIE KOMIIOHEHTHI HMH(OPMAIMOHHBIX TEXHOJOTHH (0COOCHHO Ha aHAIUTHUYECKYH padoTy) C
MaKCUMalbHbIM IPUMEHEHUEM YEN0BEKO-MAIMHHBIX Ipoueayp. Ho mo-npexxnemy Bcst aTa paboTa IpoOBOAUNACH HA
MomHEIX OBM, pa3MenieHHBIX EHTPATN30BaHHO B BEIYHCIUTENBHBIX IEHTpax. [Ipy 3TOM B OCHOBY HOCTPOCHHS
nonoOHbix ACY monokeHa THUIIOTe3a, COMIACHO KOTOPOW 3aj]aud aHaliu3a M MPUHATHS PEUICHHH OTHOCHINCH K
Kiaccy (opMalM3yeMbIX, IMOJIAIONINXCA MaTeMaTHYeckoMy MojenupoBanuio. [Ipeanonaranock, uro takne ACY
JIOJDKHBI TIOBBICHTH Ka4eCTBO, MOJHOTY, ITOJUIMHHOCTh M CBOEBPEMEHHOCTh MH(MOPMAMOHHOTO 00eCHeYeHHs JIHI,
MPUHUMAIONINX pelieHus, 3()(HEeKTUBHOCTh pabOThI KOTOPBIX OyAET BO3pacTaTh OJlarofapsi YBEIHUCHHIO YHCIIa
aHAIM3UPYEMbIX 33/1a4.



Opnako BHegpeHHWE TOMOOHBIX CHCTEM Jaj0 BEChMa OTPE3BILIIOIINE pe3ynbTaThl. (OKaszalnoch, YTO
IPUMEHSEMbIE SKOHOMMKO-MAaTEMaTHYECKHE MOJENU MMEIT OrPAaHHMUYCHHBIE BO3MOXHOCTU IPAKTHUYECKOTO
WCTIONIb30BAHMUS: aHAJNMTHYeCKass padoTa W TPOLECC NPUHATHS PEUIeHHH HPOUCXOMAT B OTPHIBE OT peabHOU
CHUTyallMd M HE TONKPEIUIIIOTCS WH(POPMAIMOHHBIM IporieccoM (opmupoBaHmsa. s Kaxmold HOBOH 3amaun
TpeOyeTcss HOBask MOZAEJb, a IOCKOJBKY MOJENb CO3JABAJIACh CIICHHUATICTAMH IO AKOHOMHKO-MATeMaTHISCKUM
MeTO/aM, a He MOJb30BaTENIEeM, TO MPOLECC NPUHATUS PEIICHUH NMPOUCXOAUT KaKk Obl HE B PEAIbHOM BPEMEHH U
TepseTCS TBOPUCCKUI BKIJIAJ CaMOTO IOJIB30BaTENsL, OCOOCHHO IPH pPEIICHHH HETHUIOBBIX YIIPAaBICHYECKUX 3a1ad.
[Ipu 5TOM BBIUMCIUTENBHBIA IOTEHIMA YIPABICHHS, COCPEIOTOUECHHBIN B BBIYMCIUTEIbHBIX LIEHTPAX, HAXOIUTCS B
OTpBIBE OT JIPYTHX CPEACTB M TEXHOJOTUi 00pabOTKH MH(OPMAIMU BCIINCTBHE HEI(PPEKTHBHONH pabOTHl HIDKHUX
CTyreHeH W HeoOXOJMMOCTH HEeTPEephIBHBIX KOHBEPCHH HH(pOpMamuu. DTO TaK ke MOHIKaeT 3(deKTHBHOCTH
WHGOPMAIIOHHON TEXHOJIOTHH IPU PEIICHUH 3a]ad Ha BEPXHUX CTYICHSX YIpaBIEHUECKON ecTHUIBL. K ToMy xe
st cinoxxusericst B ACY opraHn3anMoOHHOW CTPYKTYPBI TEXHHUECKHUX CPEICTB XapaKTePHBI HU3KHH Kod(QduImeHT
UX HCIOJb30BaHUS, 3HAYUTENIBHBIE CPOKH (HE BCErja BBIIOJIHIEMBbIE) MPOECKTUPOBAHUS ABTOMATU3UPOBAHHBIX
CHCTEM M HE BBICOKas HX pPEHTA0CNBPHOCTh H3-32 CIA00Tr0 BO3AEUCTBHS pPE3YJFTATOB AaBTOMATH3AalUU Ha
3¢ GEeKTUBHOCTH YIPABICHHUS.

Asryct 1984r. — nossuics IBM PC.

C mosBIIEHHEM IMEPCOHATFHBIX KOMITBIOTEPOB Ha «TpeOHE MUKPOIPOLECCOPHON PEBONIONUN» IPOUCXOIHUT
npUHLMNUaNbHas MoaepHusauus uaen ACY: OT BBIYMCIMTENBHBIX LEHTPOB U LEHTPAIU3ALUU YNpaBICHUS, K
paclpeqeICHHOMY BBIUMCIMTEIBHOMY IOTEHLMANTy, MOBBILECHUIO OJHOPOJHOCTH TEXHOJIOTHH 00paboTKU
WHGOPMAINH U IEIeHTPANN3AIN yIIpaBiIeHHI. Takoi IMOAX0A HaIlell CBOE BOIUIONICHHE B CHCTEMaX HMOIICPIKKH
npunaaths permrenndd  (CIIIIP) w askcmeptHbix cucremax (OC), KOTOpble XapaKTEpPH3YIOT HOBBIA 3Tall
KOMIIBIOTEPU3AIMU TEXHONOTHH OPTaHM3AIlMOHHOTO YNPABIEHUS IO CYIIECTBY - 3Tam nepcoHamusamuu ACY.
CucremHocts - ocHoBHOW mpu3Hak CIIIIP u mpusnanme toro, yto camas MomuHas OBM He MOXET 3aMEHHTH
yenoBeka. B naHHOM ciyyae peub MIET O CTPYKTYPHOM YelloBeKO-MAallMHHOW €eIWHUIIE YIpaBJIEeHUs, KOTopas
ONITUMU3UPYETCS B IIpolieccax paboThl: BO3MOXKHOCTH DBM pacumupsroTces 3a CHeT CTPYKTYPHU3aLUH MOJIb30BaTeIeM
pelaeMbIx 3a1ad U IOMONHEHUs ee 0a3bl 3HaHMM, a BO3MOXHOCTHU IOJI30BATENs - 3a CUET aBTOMAaTHU3AILMM TEeX
3ajad, KOTOpBIE paHee OBUTO HerelecooOpa3sHo HepeHocHTh Ha DBM Mo SKOHOMHUYECKHUM WM TEXHHICCKUM
cooOpaxeHusiM. CTAaHOBHUTCSI BOBMOXKHBIM aHAJTU3UPOBATH MOCICICTBUS PA3THYHBIX PEIICHUH U TOJy4aTh OTBETHI
Ha BOIPOCHI TUIA: «4TO OYJAET, €CIH...7», HE TPaTs BpEMEHH Ha TPYAO0EMKHI POoIecC MPOrpaMMUPOBAHUS.

Baxneitmmit aciekt Baeapenus CIITIP u OC % pannoHanu3aiys MOBCEAHEBHOM NeATEIPHOCTH pAaOOTHUKOB
ynpasieHus. B pesyibrare MX BHEApPEHHS Ha HIKHUX CTYNEHSAX YIPaBIIEHUs CYLIECTBEHHO YKPEIUIIETCS BECh
(yHIaMEHT yNpaBJIeHUS, YMCHBIIACTCS Harpy3ka Ha I[CHTPAIM30BAHHBIC BBIYMCIUTEIIBHBIC CUCTEMBI M BEPXHHE
CTYNIEHM YIpPaBJIE€HMS, 4YTO II03BOJIIET COCPEJOTOUYUTh B HHMX BOIPOCHl PELICHUsS] KPYMHBIX JOJITOCPOYHBIX
cTpaTernueckux 3aaad. EctecTBeHHO, uTo KoMmmbloTepHas TexHojorus CIIIIP pomkHa ucnons3oBaTh HE TOJBKO
MEPCOHANIBHBIC KOMITBIOTEPHI, HO U APYTHE COBPEMEHHBIE CpPeCTBAa 00paboTKK HH(OpMauu

Konmenmus CIIIIP TpeGyeT mepecMoTpa CYIIECTBYIOMNX ITOIX0I0B K YIIPABICHUIO TPYAOBBIMH IIPOIECCAMH
B yupexnaenuu. [lo cymectBy Ha 06aze CIIIIP ¢opmupyercss HOBas delOBEKO-MallUHHAS TPYyIOBas €IWHHUIA C
KBaJH(UKaed Tpyaa, ero HOPMHPOBAHHEM M oIutaToi. OHa aKKyMyJTUpPYeT 3HAHHS M YMEHUS KOHKPETHOTO
yesnoBeka (mosap3oBaterst CIIIIP) ¢ uHTerpupoBaHHBIMH 3HAHUSIMU M YMEHHUSAMH, 3aJI0)KeHHBIMH B [I9BM.

1990r. — co3naercs cuctema 6a3 naHHbIX Internet.

AUNT B HacTOsIIEE BpeMsI MOKHO KIacCU(HUINPOBATH 110 PsITy MPU3HAKOB, B YACTHOCTH:
crioco0y peain3aliy B aBTOMaTH3MPOBAHHBIX HH(OpMaIMOHHBIX cuctemax (AUC);
crenenu oxsata AUT 3anau ynpasienus;
KJIaccaM peanu3yeMbIX TEXHOJIOIMUECKHUX ONepaluii;
THUITY TIOJIb30BATENILCKOTO HHTep(detica;
BapHaHTaM HCIOIb30BaHUs ceTu OBM;
o0cCITy’)KMBaeMO TPeIMETHOHN 00MacTy.

Mo cnocoby peamm3ammu AWT B aBTOMATH3MPOBAHHBIX HMH(MOPMAIMOHHBEIX CHCTEMAaX  BBIICISIOT
TPaIUIOHHO CIIOKHUBIIIECS H HOBbIE MH)OPMAIIMOHHBIE TEXHOJIOTHH.

Ecmu tpamummonnsie AUT mpexknae BCero CyliecCTBOBIM B YCIOBHAX LEHTPAIM30BaHHOW 00paboTKH
JaHHBIX, O MaccoBoro wucnosub3oBaHusi [IOBM Obuln OpHEHTHpPOBaHBI TJIABHBIM O0pa3oM Ha CHW)KEHUE
TPYAOEMKOCTH TPH (POPMUPOBAHUU PETYIIAPHON OTUETHOCTH, TO HOBBIC MH(MOPMAIIMOHHBIC TEXHOJIOTHH CBSI3aHBI C
nHGOPMAIIOHHBIM 00€CIICUCHUEM TIPOoIiecca YIPABICHHS B PEKUME PEaTbHOIO BPEMEHH.

HoBas wuH(pOpMallMOHHAS TEXHOJOTHS — 3TO TEXHOIOTHS, KOTOpas OCHOBBIBACTCS Ha IMPHMCHCHUH
KOMITBIOTEPOB, AKTUBHOM YYacTUH TIOJb30BaTelell (HEempo(ecCHOHAaIOB B O0JAcTH MNPOTPaMMHPOBAHHS) B
WHGOPMAIIIOHHOM IIPOIIECCE, BBICOKOM YPOBHE IPYXECTBCHHOTO MOJIB30BATEILCKOTO HHTepdeiica, MIMPOKOM
WCTIONB30BAHNHN TAKETOB HPHKJIAJAHBIX IMPOTpaMM OOIIEro W MpoOJIEeMHOT0 HAa3HAUCHHMS, JOCTYIIE IOJIB30BATEINS K
yIAICHHBIM 0a3aM JIaHHBIX M IporpaMmaM OJarofapsi BEIYUCIUTENBHBIM ceTsiM DBM.



[To cremenn oxara AWT 3amau ympaBieHHs BBIICISIOT JJIEKTPOHHYIO 00pabOTKY MaHHBIX, KOTJa C
ucnonb3oBanreM IBM 06e3 mepecMOTpa METOIOJIOTHH U OPTaHU3aIMU MPOIECCOB YIIPABICHUs BeleTCs 00paboTka
JAHHBIX C PELICHUEM OTAEIBHBIX SKOHOMUUYECKUX 33]1a4, HaBTOMATHU3aLMIO YIIPABICHYECKOHN 1€ TEIbHOCTH.

Bo BTOpoM ciyudae BBIYHCIUTENBHBIE CpeAcTBa, Bkimtouass cynepdBM u [I9BM, ucnons3yroTes mis
KOMIUIEKCHOTO peIIeHUsT (yHKIMOHAIBHBIX 337ad, (OPMUPOBAHUS PETYISIPHONH OTYETHOCTH W pabOTHl B
HHPOPMAITHOHHO-CIIPABOYHOM PEXKHME JUTS OATOTOBKH YIIPABICHYECKUAX PEIICHUI.

K atoii e rpymme MoryT Ob1Th 0THeCeHBI AUT momnepkku NpuHITHS PEISHHI, KOTOPhIE ITPEyCMaTPUBAIOT
IIMPOKOE WCIOJIh30BAHNE SKOHOMHKO-MaTeMaTHUECKUX MeToqoB, Monenerd u [ mis aHanmTHdeckoi paboThl U
(hopMHpOBaHHS MPOTHO30B, COCTABICHUS OW3HEC-IIAHOB, OOOCHOBAHHBIX OIICHOK W BBIBOJOB MO HM3y4acMBIM
MpoLeccaM, SIBICHUSAM IPOU3BOJCTBEHHO-X03SIICTBEHHON TPAaKTUKU.

K nazBaHHOI1 rpymnie OTHOCATCSA W IMIMPOKO BHeApsieMble B Hactosiiiee Bpems AUT, nomyunBmive HazBaHue
JJIEKTPOHHOTO o¢Huca MU DKCHEPTHONW NOAAEpKKH pemeHH. Ot nBa Bapuanta AWT opueHTHpOBaHBI Ha
MCIIOJIE30BaHUE TIOCIICAHUX TOCTIDKCHUN B O0JACTH MHTETPAIlM HOBEWIIMX ITOIXO/M0B K aBTOMAaTHU3aIllK PabOThI
CICHUATUCTOB M pPYKOBOAWTENCH, cO3MaHWe i1 HHUX Hamboiee OJIarONPHATHBIX YCJIOBHH BBITOJHEHUS
npoecCHOHANBHBIX (DYHKIMHA, KaYEeCTBEHHOTO M CBOEBPEMEHHOTO0 HH(OPMAIMOHHOTO OOCITY>KMBaHUS 3a CYET
MOJIHOTO AaBTOMAaTHU3UPOBAHHOTO Habopa yMpaBIEHYECKHX MPOLEAYp, Pealu3yeMbIX B YCIOBHAX KOHKPETHOTO
pabodero Mecta 1 ohrca B IEJIOM.

ONeKTpOHHBIH O(HUC MpeayCMaTpUBAeT HaJIW4YHe HHTETPUPOBAHHBIX MAKETOB IPHUKIATHBIX IPOTPaMM,
BKJIFOUYAIOIINX CIICHHUANTU3UPOBAHHBIE MPOrpaMMbl U WH(GOPMAIIMOHHBIE TEXHOJOTHH, KOTOpbIe O0ECIeunBaIOT
KOMIUIEKCHYIO pealn3aliio 3aJad IpeiIMETHOW oOmacTu. B HacTosmee BpeMs Bce OoibIiee pacIpOCTpaHCHHE
mproOpETaroT 3JIEKTPOHHBIE OQUCH, O00OPYIOBaHHE W COTPYTHHKH KOTOPBIX MOTYT HAXOIUTHCS B Pa3HBIX
nomeneHusax. Heo0xoauMocTh paboThl C JOKYMEHTaMH, MaTepuaiamMu, 6a3aMu JaHHBIX KOHKPETHOM OpTraHU3aIliH
WIA YIPSKACHUS B ITOMAIIHUX YCIOBHSX, B TOCTHHHIIE, TPAHCIOPTHBIX CPENCTBAaX IpuBena K mosBieHuio AUT
BHPTYyaIbHBIX o(prcoB. Takune AUT ocHOBBIBAIOTCS Ha pabOTe JOKAIHHON CETH, COSTUHEHHOMN ¢ TePPUTOPHATILHON
WM TI00anbHOM ceThio. brarogaps 3 ToMy aOOHEHTCKHE CUCTEMBI COTPYAHHUKOB YUPEXKIIEHHUS HE3aBUCHUMO OT TOTO,
I/Ie OHU HaXOJATCS, OKA3bIBAIOTCS BKIIFOUSHHBIMH B OOIIYIO JJISl HUX CETh.

ABTOMAaTH3UPOBaHHBIE HWH()OPMAIIMOHHBIE TEXHOJOTHH DJKCIIEPTHOH MOMICPKKH COCTaBILIIOT OCHOBY
aBTOMaTu3aluAa TpyJda CeuaJInCTOB-aHaJIUTUKOB. Ot pa6OTHI/IKI/I KpOMC aHAJIUTUYCCKUX METOI0B 1 Moneneﬁ JUIA
HCCIICIOBAHUS CKIIABIBAIOIIUXCSI B PIHOYHBIX YCJIOBHUSAX CUTyalUil MO COBITY MPOIYKIUH, YCIYT, (PHHAHCOBOTO
TIOTIOKEHUSI TIPENIPUATHS, GPUPMBI, PHHAHCOBO-KPEAUTHOM OpraHU3aIliy BEIHYKICHB! HCTIONB30BaTh HAKOTUICHHEIH
U COXPAaHSIEMBI B CHCTEME OIBIT OICHKH CHUTYAIlWid, T.€. CBEICHHUS, COCTABILIIONINE 0a3y 3HAHWHA B KOHKPETHOM
npenMeTHON obnactu. OOpaboTaHHbBIE MO OMpPEeIEHHBIM MpaBUIaM TaKWUe CBEJIEHHs MO3BOJIIOT MOJATrOTABIMBAThH
00OCHOBaHHBIC PEHICHWS IS IMOBEINCHWS Ha (DWHAHCOBHIX M TOBAPHBIX PHIHKAX, BHIPAOATHIBATH CTPATETHIO B
00JIaCTAX MEHEDKMEHTA M MApKETHHTA.

Ilo knaccam peanusyeMmblx TexHojoruueckux onepauuii AWT paccmaTpuBaroTcs IO CYIIECTBY B
MPOTPaMMHOM acCHEKTe U BKIIOYAIOT:

TEKCTOBYIO 00pabOTKY;

9JIEKTPOHHBIE TaOJIHIIbI;

ABTOMATU3UPOBAHHBIC OAHKH JaHHBIX;

00paboTKy TpaduuecKoi 1 3ByKoBOH HH(POpMAIINY;
MYJIbTUMEIUHHBIE U JPYTUE CUCTEMBI.

Ocoboe BHHMaHHE CclexyeT oOpaTUTh Ha NPHUKIAAHYI0 (YHKIHOHAJIBHOCTH, KOTOpas, COOCTBEHHO U
XapakTepu3yeT NMpUMeHeHHe NHPOPMAIMOHHBIX TEXHOJIOTHH B My3eifHOH aesTensHOCTH . MyseliHas TeMaTnka -
crienuduUeckas W JOBOJIBHO y3Kas TpeaMmeTHas o0macTb. COOTBETCTBEHHO My3eHHBIE CHCTEMBI HE ITONYYHIN
TAKOTO INHUPOKOTO pPACHpPOCTPAaHEHHS Kak, HalpuMmep, OyXraiarepckue, KaapoBble, HHXEHEPHO-PACUCTHBHIC,
cratuctuueckue U T.1. Celiuac Mbl He OyJeM Ha HHUX OCTAHABIMBATHCS M PACCMOTPUM HCIONB30BaHUE
MH(OPMAIIOHHBIX TEXHOJIOTHH, HENOCPEJCTBEHHO CBA3aHHBIX C BBIMOJIHEHHEM MYy3eHHBIX (QYHKIHH. XoTd,
KOHEYHO, Haxo OTMETUTh, YTO B OyaymeM B My3eiXx OyayT (yHKIMOHHUPOBATH WHTETPHUPOBAHHEIC
nH(OPMAIOHHBIE CHCTEMBI, B KOTOPBIX BCe 33/1a4n OyyT B3anMoyBs3aHbl. [louemy ceifuac qaxe He HAET pedb 00
MHTETPUPOBAHHBIX HHPOPMAIIMOHHBIX CHCTEMAaX, yUUTHIBAIONINX BCE ACTIEKThI AEATENbHOCTH opraHn3anuu? OTBer
HEOHO3HAYHBIA. B Kakux-TO BOIpocax TEXHOIOTHH €IIe He «IOPOCIH» A0 HHTETPUPOBAHHBIX PEIICHUH, a TAe-TO
MOJTB30BATENM HE B COCTOSIHUM IO CaMbIM pa3HBIM IIPUYUHAM TNPHUMEHSATH HOBBIE JIOCTH)KEHHS COBPEMEHHOU
TEeXHHUKH ¥ TEXHOJIOTWI. IHTerprpoBaHHbIE pelIeHns Ul KPyITHBIX IpeNpHaTHi Ha 3araje cyiecTBytoT 6onee 10
JIEeT, JUI MaJoro U CPEeJHEro OM3Heca HHTETPUPOBAHHBIE PEIIEHHUS U TaM TOJIBKO HAYMHAIOT pa3padaTeIBaThCH, a YK
IUIsL yUpeKACHUN KyJIbTYpBl M Y HUX, M Y HaC - 9TO Je10 OyAyIIero.

IlepcoHanbHbIe KOMIBIOTEPH! JOCTATOYHO LIMPOKO CTaIM UCIOJIB30BAThCS Y HAC B CTpaHe ¢ Hadana 1990-x
rogoB. Mx npumeHeHue B cepe KyIbTypbl OBUIO CBS3aHO C MONBITKAMU CO3JAHUS aBTOMATU3UPOBAHHBIX
MH()OPMAIIOHHO-CIIPABOYHBIX CHUCTEM, KOTOPbIE MOIJIM OBl HCHONB30BAaThCS BCEMH COTPYJHUKAaMU My3es B



MTOBCETHEBHOW TPAaKTUYECKOH padoTe, SKCIO3UIIMOHHOMN, BBICTABOYHOM, DKCKYPCHOHHOW W TIP. JUISl YCKOPEHHOTO
MOWCKA CaMOH pa3InIHON UH(DOPMAIINU O My3eHHBIX MPEIMETaXx.

B cepenune 1970-x roJ0B BeAylIue My3eH CTPaHBI - ['0CyaapCTBEHHBIH DpMHUTAXK, TPEeThIKOBCKAs rajepest
U T.J. - JeNaloT HepBbIE IONBITKA OCMBICICHUS W TPAKTUYCCKOTO HCIIONB30BAHUSI HOBBIX BO3MO)KHOCTEH
KOMITBIOTEPOB.

C cepemunbl 1990-X Tof0B KOMIBIOTEPBI CTATM BIOJHE NOCTYHHBL. K 3TOMy BpeMeHH CTONMYHBIE MYy3ed
HAKOIIWJIK OIBIT MCIOIB30BAHHUS KOMITBIOTEPOB, M 3Ta MH(GOPMAIUS CcTaja IIOCTYNAaTh B PETHOHBL. B To e Bpems
CYIIECTBCHHO U3MEHIINCH U CAMH BO3MOXXHOCTH, IIPEIOCTABIIEMBIE CPEICTBAMH BEIUMCIUTEIEHON TEXHUKH.

MoxHO cka3ath, 4to npoineanme 10-15 get ObuUIM «IIEepHOOM MEPBOHAYAILHOIO HAKOIUICHHS KaruTaja,
MEPUOJIOM OCBOCHHS HOBBIX TEXHOJIOTHH, BHEOPEHHS MX B PabOYyl0 NMPaKTUKy My3eeB. M eciiu roBOpUTH O
CepBE3HBIX CHECHUATU3NPOBAHHBIX WH(POPMAIIMOHHBIX MY3€HHBIX CHCTEMaX, TO HAYMHAJIOCh BCE, HECOMHEHHO, C
ABTOMATHU3UPOBAHHBIX CHCTEM IS [IEJel y4eTa, XpaHEHHs U U3yUCHHS KOJUTCKITHIA.

Lenbro co3ganust mr000T0 My3esl SBISCTCS XpaHEHHE, H3YUYCHHE U MOIyIIpU3aIys KOJUICKIIUH.

VY Bcex My3eeB, 0OpaTHUBIIMXCS K HOBBIM HH()OPMAIIOHHBIM TEXHOJIOTHAM, €CTh IIPOOJIEMBI CaMOTO Pa3HOTO
IIaHa.

[lepexox Ha aBTOMAaTHU3MPOBAHHYKO PabOTy HUKOIZA HE O3HAYall MPOCTOTO IEpeHoca PydYHOro TpyJaa Ha
KommbtoTep. [Ipu BHEIpeHNH aBTOMAaTU3NPOBAHHBIX CHCTEM yUeTa, XpaHSHUS i N3yUCHUS KOJUICKINH, KaK IIPaBUIIO,
BO3HHKAIOT TPYTHOCTH CO CTPYKTYypHUpPOBaHHEM HH(POPMAILIHH, CO CTAaHAAPTH3ALNEH TEPMIHOIOTHH U C BEIPAOOTKOM
KJIaCCU(HUKAIMOHHBIX TpU3HAKoB. HopmaTuBHas 06a3a sl ONUCAHWS, AaTPHOYIMM My3eHHBIX MPEIMETOB
HEIOCTAaTOYHO IpopaboTaHa, a A7l My3eeB TEXHUIECKOTO PO OTCYTCTBYET.

My3etinpie THOOPMAMOHHBIE CHCTEMBI HYKIAIOTCS B TEXHHYCCKOH IMONACPIKKE, a My3eifHbIe paOOTHHKH - B
KOHCYJIBTallUsIX CO CTOPOHBI CHCHUAIUCTOB MO HMHGOPMAIMOHHBIM TEXHOJOTMAM. Tak He ObIBaeT, YTOOBI
pa3paboTyuK My3eiHON HH()OPMAITMOHHOW CUCTEMbI YCTAaHOBUWII e, 0Oy4HI paOOTHHKOB My3es | yiuen. Beernma
€CTh TIOTPEOHOCTh B MTOCTOSHHOM KYPHPOBaHHU IIOJIE30BATENCH, 0COOCHHO «HOBOWCIICICHHON» MH(POPMAIIMOHHON
CHCTEMBI, CO CTOPOHBI CICHHATUCTOB MO HH()OPMAIMOHHBIM TEXHOJOTHSM, YTO MPUBOTUT K HEOOXOIUMOCTH
3aKJIIOYEHHS JIOTOBOPOB HAa TEXHHYECKYIO IMOJJEPKKY M CONPOBOXIEHHE HH(POPMAIMOHHOM CHCTEMBI. DTO He
BCerJa My3€l0 «IO IUIedy», TaK KaK YIMOMSHYTBIE 3aTpaThl OTHOCATCS K TEKYIIMM pacxoiaM. Bemp camm
UHGOPMAIIMOHHbBIE CHCTEMBI, KaK NPAaBUIIO, MPHOOPETAIOTCS My3€sIMM B paMKaxX PaHTOB WM Ha CIOHCOPCKHUE
cpenctea. 1/1 BooOe, eciiv ToBOpUTh O (PMHAHCOBOM OpeMeHH 00CITyKMBaHUSI WH(OPMAIIMOHHBIX CHCTEM, TO OHO
UL My3€eB  HEMOCWIBHO Tspkenoe. CHenuanucTsl M0 WH()OPMAIMOHHBIM TEXHOJOTHSM - OJHA W3 CaMBIX
BOCTPEOOBAaHHBIX M BRICOKOOIUIAYMBAEMBIX KaTeTOpHii paOOTHIKOB Ha PHIHKE TPY/a.

ITocTtossHHO YBCJIIMYNBAIOIINCCA q)HHaHCOBI:Ie 3aTpaThl XKXKAYT BCEX BCTYNMBUIUX HA MMYTh KOMIIBIOTEpU3AIIUU U
WHpOpPMaTH3aIUH. JTO CBSI3aHO HE TOINBKO C TEKYIIMMH 3aTpaTaMu Ha oOcimykuBaHue. [lepcrieKTHBHOE pa3BHUTHE,
HapalBaHHe (QYHKIWH HUKOTJa HE TIOCIEBAcT 3a IMOTPEOHOCTIMH OOHOBJICHHS OBICTPO yCTapeBaroOIIETro
arnmnapaTHoro u NmporpaMMHOro O6CCHC‘16HI/IH. O‘leBI/IZ[HO, YTO TC, KTO UAYT NEPBbIMU, OUCHDb 6])ICTpO OKa3bIBarOTCs
«IOCTICTHAMIY, -alllapaTHOE M MPOrpaMMHOE oOecIieueHne ycrapeBaeT. HaunHaromie paboTaTth Ha CaMBIX HOBBIX
CpeACTBaxX Cpa3y aBTOMATHUYECKH OIEPEXkKalOT BUCPAIIHUX «IIEPBOOTKpHIBaTenei». Ha ceromHsmHuii 1eHh MOKHO
KOHCTAaTHPOBATh, YTO HAIIl BO3POXK/ACHHBIA My3el OKa3aJiCs B OIPE/ICIEHHOM CMBICIIE B «IIEPEJIOBHKAX», HO 3TO HE
Ja€T HaM OCHOBaHUM JJIsA CIIOKOMHOT'O CyHIE€CTBOBAHUA. M1 IMOHUMAEM, 4YTO HYXXHO BKJIaJbIBaThb MAaCCy CpPCIACTB U
YCHIINiA, YTOOBI IOCTOSTHHO UATH B HOTY C MPOTPeccoM B 3Toi obmactu. K 3ToMy 00s3pIBaeT u TOT (akT, 9TO HAI
My3ell cBs3u Tematuyecku cBszad ¢ 1/1KT.

UYemnoBedeckuii (akTop Kak MpodiiemMa BCerAa NPUCYTCTBYET IIPH BHEAPEHUN aBTOMATH3MPOBAHHBIX CHCTEM,
WHPOPMAIMOHHBIX TexHoJorud. Ha kaxkmaom sTame BHeApeHUs HMH(OPMAUMOHHBIX TEXHOJIOTHHA B  JEATEIFHOCTD
My3€eB KIIIOYEBYIO POJIb UTPAIOT Pa3HbIC JFOIU WM TPYIIIHI TIOACH.

Ha nepBoM, cTapTOBOM 3Tarne O4eHb Ba)KHA IICUXOJIOTHYECKasi TOTOBHOCTh CO CTOPOHBI PYKOBOJCTBA My3esl.
3TO, MOXKAITYH, OJUH U3 CAMBIX CIOXKHBIX 3TAllOB BHEIPEHHS CUCTEMBI. BO-IepBBIX, HECMOTPSI Ha OTHOCHUTEIBHOE
VACIICBICHUE KOMITBIOTCPHON TEXHUKH, WH(POPMAIIMOHHBIX TEXHOJOTHH, 3aTpaThl Ha HUX OCTAIOTCS CIle
A0CTaTOYHO 3HAYUTCIbHBIMU, W OT PYKOBOACTBA TpeGyeTcsI HU3BECTHast CMCJIOCTh BKJIaAbIBaTb JC€HBI'H B
MAaJIOTIPOAYKTHBHOE, C TOYKU 3PSHHSI CHIOMUHYTHBIX 33734, Jei0. BO-BTOPHIX, OUCHb BaXKHO OPraHU30BaTh paboTy
BCEX B €AMHON KOMAaHJE C IENbI0 BBEACHUS €ANHONW TEPMUHOIIOTHH, CTPYKTYPUPOBAHUS WHPOPMALIUH, BRIPAOOTKH
KJIaCCU(UKAIMOHHBIX TPUHIUIOB U T.A. [IpH 3TOM BaXXHYIO pOJIb WIpaeT IIMPOKOE OOCYXKICHHE B My3CHHOM
KOJIJICKTUBE TEPMUHOJIOTHH, CTPYKTYPHI ONMUCAHUM W MPHHATHEC KOMIIPOMICCHBIX PEIICHHUH, CBOETO POAa «IIPABUII
UTpBD), 0€3 KOTOPHIX 3aii/iells B TYMUK. TO €CTh peub HIET O BHIPAOOTKE KOJUICKTUBHBIX PEIICHUM, 1 0e3 iuaepa,
HJICHOTO PYKOBOJUTEIISA, 37I6Ch HE OOOHTHCH.

[lepBBIMU TIONB30BATEIAMU AaBTOMATU3UPOBAHHON CHCTEMBI YUeTa M XPAaHECHUS] CTAHOBSITCS COTPYAHUKH 3TOU
CIIy>KObI. BoNbInyro ponb I YCHENITHOCTH BHEAPEHUS WrpaeT BBIOPAHHAS CTpATErHs 3amoMHECHUS Oasbl.
CymecTByIOT IBe KpaiiHue TOYKH 3PEHHS: COTJIACHO IEPBOM CHadasa Bcs MH(oOpManus MOKHA OBITh BBIBEPEHA U
TOJIBKO TIOTOM 3aHeceHa B 0a3y HaHHBIX. [lpyrast, KpaifHss TOYKa 3PCHUSI COCTOUT B TOM, YTOOBI BHOCUTH B 0a3y Te
CBEJICHHSI, KOTOPBIE 3a(pUKCUPOBAHBI O KOJUIEKIIUM HAa MOMEHT Hadaia (pOopMUpOBaHUS 0a3bl, 6€3 HE0OXOIUMOCTH



MPOBEPKU 3THX cBeAeHMH. CTpeMHUThCS HYKHO, KaK BCET/a, K 30JI0TOH CepeAnHe, YTO HE BCErnaa IMOJydaeTcs, a
CIIOPBI ¥ Pa3HOTJIACUS HA Ty TEMY I10A4aC HePa3peIIUMBL.

Co3panue equHOro My3eHHOT0 MH(MOPMAIMOHHOTO pecypca TpeOyeT M3MEHEHUS WHIUBHIYaTH3UPOBAHHON
TICHXOJIOTHH, TIPUCYIIIeH MHOTHM My3eHHBIM paboTHHKaM. CIOXUBIIAACA B My3€dX IpakTHKa pabOTHI TaKOBa, 9TO
JIOAW HE CTPEMSATCS ACIUTHCS CBOUMH HapaOOTKaMU, OTKPBITHSAMH C IIMPOKHM KPYTrOM KOJUIET TOJ IPEIIoroM
JIO’KHO MTOHMMAaEMOT0 aBTOPCKOro npasa. Pabora B aBTOMaTH3UPOBAHHOM cHCTEME OCHOBaHA Ha IMCUXOJIOTUU O0IIeH
paboter. Undpopmarusa B 6a3y mocTynaeT pa3iTudHbIMHI MyTSIMA IIPH POBEACHUH PA3INYHBIX My3eHHBIX OIepanuii.
Takum 00pa3oM, TIOPOH HEBO3MOXKHO pa3JelInTh, KTO KaKylo WH(GOpMAIMIO BBEJI. BMecTo pa3po3HEHHOH «CBOECi»
MHPOPMAIMH TIOSBIISICTCS OOIIUM WHQOPMAIIMOHHBIA pPECypc, KadecTBO KOTOPOTO 3aBUCHT OT YCHJIMH BCEX.
Co3nmanme obrmiero pecypca TpeOyeT YBEIUYCHUS] OTBETCTBEHHOCTH KaXIOTO 32 BBOIUMYIO HH(OpPMAIIHIO, HOB TO
K€ BpeMsI CTAHOBUTCSI MOIITHBIM CTHMYJIHUPYIOIINM (PaKTOPOM MOBEIIICHNUS () ()EeKTHUBHOCTH HayYHOH pabOTHI U 1aeT
BO3MOXKHOCTb OOJIBIIIEMY YHCIY HCCIenoBareyieil 3aHUMaTbesi 00paboTKONM KOJUIEKIIMU, OJAHOBPEMEHHO MOMOIHSIS
oOumii pecypc.

HeobxonmMo oTMETUTH eIe OJMH MOMEHT, CBSI3aHHBIH ¢ 4yeloBedeckuM ¢axTopoM. [lo Gonee mwim MeHee
MOJIHOTO HAmoJIHEHUs] 0a3bl (BCEH KOJUIEKIMU My3es WM XOTsA Obl 3HAUMMOW €€ YacTH) €€ HEBO3MOXKHO
UCoNb30BaTh APPeKTUBHO. TakuM 00pa3oM, B MOMEHT 3allojHEHHS 0a3bl HA MY3€MHBIX COTPYAHHUKOB JIOKUTCS
NOTIOJHUTENbHASL Harpy3ka, KOTOpas BecbMa CYIIECTBCHHA, a MPEUMYIIECTBA HOBOH CHCTEMBl HAYHHAIOT
OIIyIIAThCA He cpazy. ITo paboTa Ha MEPCIEKTUBY, KOTOPAs MOKET PaCTSHYTHCS Ha TOMEI.

OnHuM U3 00s3aTENBHBIX YCIOBUE pabOTHl C HOBBIMH HH(OPMAIIMOHHBIMH TEXHOJOTHUSAMH SIBIISICTCS
MOCTOSIHHOE TTOJIyYeHUE M OCMBICIICHIE My3eHHBIMI paOOTHUKAaMH HOBOH WH(OPMAIMH O TEXHOJOTHAX C MO3HUIIUH
MOJIB30BaTeNeH, OOMEH OTBITOM BHEAPCHUS C KOJUIETaMH U3 IPYTHX MYy3EeB.

[IpodeccuonanbHbie coobIIecTBa U POPYMBI MY3€HHBIX paOOTHUKOB 110 MH()OPMAITMOHHBIM TEXHOJIOTHAM

HaunbGonee w3BecTHBIE TpodecCHOHANbHBIE coolmecTBa W (GOPYMBI MY3eHHBIX PaOOTHUKOB  ITO
nHpopMmarnonHbsM TexHoorusM: AJIUT, CIDOC, EVA.

B nauane 1980-x rogoB MexmyHaponansiii coer My3eeB ICOM 3asBuII 0 HEOOXOIUMOCTH BHEIPEHUS
WH(GOPMAIIMOHHBIX TEXHOJIOTH B JIEATEIFHOCT, My3eeB. B coBeTe My3eeB OBLIO CO3[IaHO CIIEHATU3UPOBAHHOE
nmoJipa3ieJicHHe - KOMUTET 1o JmokyMmeHTanuu (International Committee for Documentation - CIDOC), kyaa Bonuin
MPEICTaBUTEIN MEXKIYHApOJIHBIX OpraHU3aluii M OTAENbHBIE Yy4YCHbIE, MPO(GECCHOHATBHO 3aHMMAIOIINECS
npobnemamu MmyselHoi uHpopmatuku. CIDOC ob6wenunser okomo 800 cnenmamucToB U3 65 CTpaH Mupa.
Exeromno Ha MexayHaponueix koHgepenmmsax CIDOC of6cyxkparorcss oOmme TEHOCHIMH — Pa3BUTHA
WH(POPMAIIOHHBIX TEXHOJIOTHA W OOMEHHUBAIOTCS OMBITOM paboThl. Ocoboe BHUMaHNE YAETSIETCS HAMOHATHHBIM
mporpamMmmaM B o0jacth HMH(QOpPMATHU3ALUU My3eHHON JesiITeNbHOCTH. B mocieaHue roabl MOSIBIIIMCH
MEXIYHApOJHBIC MPOEKTHI, OOBESAMHSIOMINEG HAIMOHATIBHBIE HPOTPAMMBI PAa3IMYHBIX CTPAaH B COTJIACOBAHHOE
IBIDKSHHE 110 Pa3BUTHIO M UCTIONB30BAHUIO MY3€HHBIX HH(POPMAIIOHHEIX PECYPCOB.

B pesynbrate coTpyaHUYECTBA C 3TOM OpraHU3aIMel HallluX COOTeUECTBEHHUKOB B Mae 1996 rona B Poccun
OblIa yupexaeHa Acconuanys 1o JOKyMEHTAallul U HOBBEIM MH(OPMAIIMOHHBIM TEXHOJOTHAM B My3esx (ALUT).
NuannmaropaMu BBICTYIIIIA TPU KPYHMHEWIINX MOCKOBCKMX My3ess - MockoBckuit Kpemnsb, [lymkuHckas u
TperbsKkoBcKas rajaepeu.

Mexnynapoaneie koH(epernuun EVA (Electronic Imaging & the Visual Arts) - «DnekTpoHHbIE
n300paXeHUs ¥ BH3YallbHBIC HCKyCCTBay - opranmsyrores ¢pupmoit VASARI Enterprises (Bemukooputanust) ¢ 1989
roja Mo TOpy4YeHHI0O W Tpu ¢uHaHCcOBoW moaaepxkke Komuccum EBpomeiickoro cooOmectBa. Kaxaprii ron
npoBogutcs «Oonpmast EVA» B BenmkoOpuranuy, a Takke HECKOJIBKO KOH(EPEHIMI B IPYTrHX €BPONEHCKUX
CTpaHax, B TOM 4HCJIe ekeronHo B Poccun. B mociennme roasl TeMbl KOH(QEPEHIMH CTaHOBATCS 3HAYUTEIBHO MIHPE,
geM Ha3BaHUE «DIIEKTPOHHBIC H300PaKCHHS M BU3yaIbHBIC HCKYCCTBAY.

['maBHOE B  JEATENBHOCTM  TakKWX accormuanmuid u (OpPyMOB - HEMOCPEACTBEHHOE OOIeHHe, OOMEH
MPAKTUICCKUMH COOOPKEHHUSMH IO TIOBOIY HCIIOJIb30BAHHS HOBBIX TEXHOJNOTHI. DTO UPE3BBIYANHO BAXKHO UIS
OCMBICIICHUS OIIBITa, HE TOJIEKO CBOETO, HO M UyKOT0. Pe3ynpraT-o0beTMHEHUE YCITHI, C MACTEPCTBOM H JIFOOOBEIO
CO3/1aBacMbl€ HOBBIE SKCIIO3ULIMY, HOBBIE MYy3€MHbIE IPOrPaMMbl, HOBbIE MYJIbTUMEIUMHBIE IPOSYKTHIL.

Tema 2. CoBpeMeHHbIE TEXHUYECKHE CPEACTBA B MY3€iiHOM j1ejie

CoBpeMeHHBIE TEXHHYECKHE CPEICTBA B My3eHHOM [eiie: ayano(OHOBH3YaIbHBIE CPEICTBA; IU(PPOBLIC
(boToKaMepbl; CKaHEepPbl; MyJIbTUMEAUNHBIC IPOSKTOPHI; MYJIbTUMEINIHbIE SKpaHbl U T.I. OCHOBHbBIC TEXHUYECKHE
XapaKTePUCTHUKH.

TepMuH «MyJIBTAMEINAY» TPOUCXOINUT OT COSAMHEHUS CIIOB «MalTH» (MHOTO) U «Meaua» (cpena). JlocinoBHO
«MYJIbTHMEIMa» O3HA4aeT «MHOTHE CPEAbl», OJHAKO 0Oosiee KOPPEKTHO OMpenesiTh (EHOMEH MyJIbTUMEAUA Kak
«TONUCpena», T.K. 3TO AMHOE MPOCTPAHCTBO, B HEPACWICHCHHOM BHE, MPEACTABILIONICE Pa3IHYHBIC BHIBI U
(opMbI HHPOPMAITHH.

MynbTMena - 3TO 0COOBIl BHA KOMIBIOTEPHOW TEXHOJOTMH, KOTOpas OObeAuMHAET B cebe Kak
TPaIUIAOHHYIO, CTATHYECKYIO, BU3YAIbHYIO0 HHPOPMAIHIO (TEKCT, TpaduKy), TaK U JUHAMHYECKYIO (pedb, My3bIKY,
BHICOPpArMeHThI, aHUMANuWIo). TakuMm 00pa3oM, B TOHATHE «MYJIbTUMEIUA» BKIIOYACTCS MIUPOKUN CIIEKTP



WHGOPMAIIOHHBIX TEXHOJOTHUH, WCIONB3YIONINX pa3IMYHbIC IPOTPAMMHBIE M TEXHHYECKHE CPEACTBA C IIEJBIO
HanOonee 3pQeKTHBHOrO BO3/IEHCTBHS Ha YelOBeKa (CTaBIIErO OJHOBPEMEHHO M YUTATeNeM, W CIIyllaTeleM, W
3pHUTENEM).

Brnaromaps npuMeHeHWIO B MYJbTHMEIUHHBIX YCIyrax OJHOBPEMEHHOTO BO3JCHCTBUS TI'padUvecKoH,
ayMalbHOM (3BYKOBOI) W BU3YAJILHOM MH(DOpPMAITUH, 3TH CPEJCTBA 00JaIat0T OOIBIIUM SMOITMOHAIBHBIM 3aPsIOM
W aKTHBHO BKJIIOYAIOTCS KaK B MHAYCTPHUIO Pa3BIEYEHUI, TaK W B NPAKTUKY MH(OPMAIIMOHHBIX YUPEKICHUH U B
IOMAITHUKA TOCYyT. B cuily MHOTO3HAYHOCTH TEpMHUHA IIOJ MYJBTHMEANA MOHUMACTCS M MyJbTUMEIHHHAS
MporpaMma, ¥ MPOAYKT, CIEIAHHEIH Ha OCHOBE MYJIbTUMEINHHON TEXHOJIOTHH, 1 KOMIIBIOTEPHOE OCHAIIICHHE.

Hcnonp3oBaHue TEXHOJIOTMU MYJIbTUMEIUA CYLIECTBEHHO PACIIMPHIIO KPYT 3a]ad, peIlacMbIX B My3esiX C
MOMOIIBI0  KOMITbIOTEpAa W HMH(QOPMALMOHHBIX TexHojoruid. CoBpeMeHHBIH  My3ed  HemblciauMm  0e3
MYJIBTHMEIUIHOTO 000PYZOBAHNS.

PaccMoTpuM HCIONIB30BaHUE MYJIBTUMEAUNHOrO 000pyAOBaHUS Ha Impumepe LIeHTpanbHOro Myses CBSI3H
umenu A.C. [Tonosa. KoHnenmus My3est - MOKa3aTh HE TONBKO UCTOPHIO TEXHUKHU, HO U COBPEMEHHBIE JOCTHKEHUS,
B TOM YHCIie B 00MacTH MH(OPMAIMOHHBIX TEXHOJIOTUH M MyJIbTUMEIUHHOTO o0opynoBanusa. C y4eToM 3TOTO H
CTPOMJIACH DKCIIO3UITHS My3esi[4].

MyneTumeauiiHoe 000pyJOBaHHE JAaeT BO3MOXKHOCTh OXHMBUTh MOJJIMHHBIE CTapUHHBIC —amnmaparsl,
MPOJAEMOHCTPUPOBATh apXWBHBIE KHHOMATEpHal bl W BHICOMATEpHANBI, MPEAOCTABUTH Oolice MOAPOOHYIO,
pacmpeHHy0 HHPOPMAIMIO 00 DSKCIOHATaX, O My3ee U1 CaMOCTOSTEIBHOTO W3YyYeHHs, pPaccKa3aTb o
BO3MOXKHOCTSIX HOBBIX TEXHOJIOTHH. Bce 310 060pynoBaHue (IPOEKTOPhI, CEHCOPHBIE SKPaHBI, TJIa3MEHHBIC ITaHENH,
WEB-kamepsl, ympaBiaseMble C KOMIIBIOTEPOB) B My3€e  YCIOBHO HA3BIBAETCS  DKCIIO3MIHOHHBIMU
ABTOMATHU3UPOBAHHBIMH pa0OYMMU MecTaMH. BooOie, ux MOXHO ObUIO ObI Ha3BaTh W 0oJiee MPUBBIYHBIM JUTS
My3€eB TEPMHHOM «HH(OPMAIMOHHBIN KHOCK», €CIIM MOJpa3yMeBaTh MX HA3HAUYEHHE, HO MYJIbTHUMEAUIHbIE
CpeAcTBa pa3sHOOOPa3HBI M KOHCTPYKTHBHO OTIMYAIOTCS IPYT OT Apyra. OHU BKIIIOYCHBI B CETh CBSI3M MYy3esl, H €CTh
BO3MOXKHOCTh YIPABILITh UMH IEHTPATH30BaHHO. [l03TOMYy OCTaHOBWINCH Ha TEPMHHE aBTOMATH3HPOBAHHOE
pabouee MECTO MOCETUTENS.

OTHX MECT Ha CETOAHAIIHUM AeHb - okono 50. HamomHuTe HHTEpecHON TeMaTudeckol HHpopMaIed Takoe
KOJIMYECTBO MYJIHTUMEIUIHBIX CPEACTB B OY€Hb KOPOTKHE CPOKH OBLIO MPOCTO HEBO3MOXKHO. B My3ee peannsoBan
HETPaIWIMOHHBIA 11  My3€eB  BapHaHT: co3gaHa TuOkas ceTeBas UHPOpPMAIMOHHAS CHCTEMa CO
CIICHHUAJIM3UPOBAHHBIM MTPOTPaMMHBIM obecrieyeHneM 1 paaoM ):[1/13a171Hepc1<1/1x 111a0JT0HOB JJIS HCTOpI/I‘lCCKOﬁ qacTu
OKCHO3UIMK U I dKcno3urmn «CoBpeMeHHast CBsI3b». DTa CHCTEMa IO3BOJSIET OBICTPO OOHOBISTH BCE, HTO
JIEeMOHCTPUPYIOT MYJIBTHMEIUHHBIE CPEICTBA: TEKCT, «KApTUHKM», IPE3CHTAIMH, BHAcoMarepuansl. meercs
yIOoOHBII aIMUHUCTPATUBHBIN HHTEpdeiic, MO3BOIIIONINHA ONIEPAaTUBHO YIIPABIATH KOHTCHTOM (coaepkaHuem). Jst
paboThl ¢ ATHM HHTEepdeiicoM He TpeOyIOTCS HaBBIKH NIporpaMMmupoBaHms. CyIIeCTBYeT HECKOIBKO CIIECIHAIBHO
pa3paboTaHHBIX MIA0JOHOB U METOJIMKA padOThI ¢ HUMU. MeXaHu3M paboThl C aMHHUCTPATHBHBIM HHTEp(EHcoM,
AHAJIOTUYHBIN OMMMCAaHHOMY BBIIIIE, UCTIOIB3YETCs Al OOHOBJICHUS TEKCTOBOW M MYJIBTUMEAMUHON HH(pOpMAIIUU Ha
caite Mys3es.

Bo BXomHOIT 30HE Hamero My3es YCTaHOBJIEHBI HH(GOPMAIMOHHBIE KHOCKH, UTPAIOIINE POJIb SIEKTPOHHOTO
IIyTE€BOAUTEIIA.

N My3€d €CTb TCEXHUYCCKUE BO3MOKHOCTH OPraHU30BbIBATH BbICTABKU MyHLTHMeﬂHﬁHLIX TMPOAYKTOB.
VYuurteBas cnenuduKy Myses, aKIEHT JellacTcsd Ha TEXHOJIOTHAX, KOTOpPbIe OBUTH HMCIIONB30BAHBI IIPH CO3JaHUH
TOTO WM HWHOIO MyJbTUMEAMHHOIO IpoAyKTa. B kadecTBe mpuMepa MOMKHO IIPUBECTH BBICTAaBKY
«MHpOpMaITOHHBIE TEXHOJOTHH B cepe KyIbTypbl», IPUYPOUECHHYIO K OKTSIOpbckoi BhicTaBke «MHOOKOM-
2004». BricraBka Obpla opraHu3oBaHa COBMECTHO ¢ ['ocymapcTBeHHBIM DpMuTaxeM, ['ocynapcTBeHHBIM Pyccknm
myzeeM #u OAO «AnpT-Con. MynbTUMeIUiHbIE TPOAYKTHI OSTHX OPraHM3alMil MOKAa3bIBAlOT, YTO
HHGOPMAIIOHHBIE TEXHOJIOTHH CIIOCOOCTBYIOT MOIYJIIPU3AIIH U COXPAHEHUIO KYJIBTYPHOTO HACIICTHSL.

MynbTHMEIMHHBIE CPEACTBA, HX BO3MOKHOCTH (HAIpHUMep, MPOEKIIMOHHOE H300pakeHNEe Ha CTEHY CIOXKETOB
[0 TEMAaTHKE AKCIO3ULMU) U KOHCTPYKTHBHBIE 3JEMEHThl UCIOIB3YIOTCS B My3ee CBSI3U Ul AU3aliHEPCKOro
0 OpMIICHHSI SKCITO3HUIIHY.

Tema 4. OcHOBHBIE TIOHATHS TEOPUHU 0a3 TAHHBIX

bazy nannpix (B/l) MOXHO oOmpemenuTs Kak YHH(UIMPOBAHHYIO COBOKYITHOCTh IAHHBIX, COBMECTHO
HCTIONIb3yEeMYI0 pPa3lIMYHbIMU 33J]auaMH B paMKaxX HEKOTOPOW €JMHON aBTOMATH3MPOBAHHOW WH(MOpPMAIMOHHON
cuctemsl (UC).

Teopust ympaBneHuss 0Oa3aMH JaHHBIX KaK CaMOCTOSTENbHAas IUCHMIUIMHA Hadaja pPa3BUBATHCS
MpuOIM3UTENhHO ¢ Hadasia 50-X TOJO0B IBaIaTOTO CTOJETHSA. 3a 3TO BpeMs B HEH CIOXHIIACH OIpeesieHHas
cuctemMa (GyHIaMEHTANBHBIX NOHATHI. [IprBeeM HEKOTOpBIC U3 HUX.

IIpenMeTHON 0067aCThIO MPUHATO HA3BIBATh YaCTh PEALHOTO MHPA, MOJUICKAIIYI0O HU3YUYEHHUIO C LIEJIbI0
OpraHM3alliy YIIPABIEHHsI B 3TOU cdepe U TOCIeayoIIei aBTOMAaTH3allMK TIpoliecca yrpapieHus. B pamkax qaHHO#M
KHWUTH U HAac B MEPBYIO O4epeb MNPEACTaBISIOT MHTEPEC NPEMETHbIe O0JIACTH, TaK WM HHaye CBS3aHHBbIE CO
cepoli FKOHOMUKH U (PHHAHCOB.


http://www.tutdvoek.net/kontrolnye/sotsialno-kulturnaya-deyatelnost/novye-informatsionnye-tehnologii-v-muzeyno-vystavochnoy-deyatelnosti.html#_ftn4

OOBEKTOM Ha3BIBACTCS DJIEMEHT HH(OPMAIMOHHOW CHCTEMBI, CBEICHHS O KOTOPOM XpaHATCS B Oaze
JaHHBIX. MHOTZa OOBEKT Takke Has3bIBalOT CYIIHOCTBIO (OT aHri, entity). KilaccoM 00OBEKTOB Ha3bIBalOT HX
COBOKYITHOCTb, 00JIa/IaI0ILY0 OJJMHAKOBBIM HAOOPOM CBOMCTB.

ATtpubyT — 3T0 WHGPOPMAIMOHHOE OTOOPaKCHHE CBOWCTB 00BEKTa. Kaxknmplii OOBEKT XapaKTepu3yeTcs
HEKOTOPBIM Ha0OPOM aTpUOYTOB.

KitroueBbIM 37IEMEHTOM JTAaHHBIX HA3BIBAIOTCS TAKOW aTpHOYT (MM IpyIa aTpUOYTOB), KOTOPBIHA TO3BOJISET
OTIpENeNNTh 3HAYCHUS APYTUX IEMEHTOB-IaHHBIX. 3aIUCh TAaHHBIX (AHTJI, SKBUBAICHT record) - 3TO0 COBOKYIHOCTh
3HAYCHUH CBI3aHHBIX 2JIEMEHTOB JAHHBIX.

IlepBuuHblf KmMOY4 — 3TO aTpuOyT (MIM TIpymmna arpulyToB), KOTOPBIM YHHKaIbHBIM 00pa3oM
UACHTH(GUITUPYIOT KAKIBIA 3K3eMIUIIP 00BEKTa (3amuch). BTOPHYHBIM KITFOUOM Ha3bIBaeTCs aTpuOyT (WJIM TpyIIIa
aTpuOyTOB), 3HAYCHHUE KOTOPOTO MOYKET TOBTOPATHCS ISl HECKOJIBKUX 3amucedt (3K3eMIusipoB oObekTa). [Ipexme
BCET0 BTOPHYHBIE KIIIOYH UCIIONIB3YIOTCS B OIlepalUsIX TOUCKA 3aIHCel.

Iponenypbl XpaHeHUs MAHHBIX B 0a3e JOJDKHBI MOJYUHSITHECS HEKOTOPHIM OOIIMM IPHHIUIIAM, CPEIH
KOTOPBIX B MEPBYIO OYEPENb CICIyET BBIICINUTE:

LEJIOCTHOCTh M HEMIPOTUBOPSUYMBOCTD TAHHBIX, MO KOTOPHIMH MOHUMAETCS KaKk (PU3MYecKas COXPAHHOCTh JaHHBIX,
TaKk ¥ MPEJOTBPAICHHE HEBEPHOI'O HCIOIb30BAHMS JAHHBIX, MOIICPIKKA TOMYyCTUMBIX COYCTAHUN WX 3HAYCHHH,
3alIuTa OT CTPYKTYPHBIX NCKAKEHUH W HECAHKIIMOHUPOBAHHOTO JOCTYIIA;

MHUHUMaJbHasg HM30BITOYHOCTh JaHHBIX O0O3Ha4aeT, 4To JIFOOOH dIIEMEHT JaHHBIX JOJDKEH XpaHWThCs B 0aze B
€IWHCTBEHHOM BHJIE, UYTO TO3BOJISIET U30ekKaTh HEOOXOMUMOCTHU TyONUpOBaHMS ONepannii, IPOU3BOAUMBIX C HHUM.

IIporpamMmmHoe obecrieueHre, OCYMECTBIAIONICE ONepaliy Hal 0a3aMH JaHHBIX, MOTydnio Hazeanue CYB/]
— cucTeMa ympasieHus 0azamMu AaHHbIX. O4EeBUAHO, UTO €ro paboTa JODKHA OBITH OPTaHU30BaHA TAKUM 00pas3oM,
YTOOBI BBITOJHSIHCH IEPSUNCICHHBIC PHHITUITEL.

Mopnenu opranu3anu JaAHHBIX

Habop mnpWHIMIOB, ONpenessionMX OpraHU3alUi0 JOTHYECKOW CTPYKTYyphbl XpaHEHHs JaHHBIX B 0ase,
MOJTYYHIT Ha3BaHUE MOJIENN JaHHBIX. Moen 6a3 JaHHBIX OIPEIeITIOTCS TPEeMst KOMIOHEHTaMH:

- IOMTyCTHUMOM OpTaHM3aIel TaHHBIX;

- OrpaHUYCHUAMU HEJIOCTHOCTH,

- MHOXXCCTBOM JOIIYCTUMBIX onepaum‘fl.

B Teopum cucrem ymnpaBneHus O0a3aMH JaHHBIX BBIJCISIOT MOJENH YETHIPEX OCHOBHBIX THUIIOB!
HEePapXIUIECKYI0, CETEBYIO, PEIIIUOHHYIO i 00hEKTHO-PEISIIHOHHYIO.

TepMUHOOTMYECKOW OCHOBOW MJISTMEPApPXUYECKOM W CETEBOW MOJENeH SIBIIIOTCS TOHSTHS: aTpuOyT,
arperar ¥ 3amuch. [log atpuOyToM (3J€MEHTOM JaHHBIX) TIOHHUMAETCS HAWMCEHBIIAs TIOMMEHOBAaHHASI CTPYKTYpHAs
eIWHNIA TaHHBIX. [lonMeHOBaHHOE MHOXKECTBO aTprOyTOB MOXKET 0Opa30BBIBAThH arperaTr JaHHBIX. B HEKOTOPHIX
CllydasX OTACJIbHO B3SITHIN arperat MOXeET COCTOATH U3 MHOXECTBA SK3EMIUIAPOB OAHOTUITHBIX HAHHBIX, WJIH, KaK
€IIC TOBOPAT, ABJIATHCA MHOXCCTBCHHBIM 3JICMCHTOM. HaKOHeH, 3aM1ChI0 HA3bIBAIOT COCTABHOM arperar, KOTOprﬁ
HE BXOJIHUT B COCTaB JAPYTHX arperatoB. B mepapxudyeckoil MOIIENN BCE 3aMUCH, arperaThl U aTpUOyTHl 0a3bl JaHHBIX
00pa3yloT HepapXHUueckd OpraHU30BaHHBIN HAOOpP, TO €CTh TAKYI CTPYKTYPY, B KOTOPOH BCE DIIEMEHTHI CBSI3aHbI
OTHOIICHUAMU NOJYUHCHHOCTH, U IIPHU 3TOM J'II-O6OI71 QJIEMEHT MOXKET MOAYHNHATHCA TOJBKO OAHOMY KaKOMy-HI/I6leI)
npyromy sneMeHTy. Takyro GopMy 3aBUCHMOCTH YAOOHO M300pakaTh ¢ MOMOIIBIO JAPSBOBHIHOTO Ipada (CXeMBl,
COCTOSIIEH M3 TOYEK M CTPENIOK, KOTOpasi CBA3HA M HE MMEET LUKIOB). IIpuMep nepapxudeckoil CTpyKTyphl 0as3bl
JTAHHBIX TIPUBEJICH Ha puc. 1.

Puc. 1. Cxema uepapxuueckoil mooenu 0aHHbIX
TUNMUYHBIM TIPEACTaBUTENEM CeMelcTBa 0a3 JaHHBIX, OCHOBAHHBIX HA MEPAPXUICCKOU MOJIEIH, SIBISCTCS
InformationManagementSystem (IMS) ¢upmer IBM, mnepBas Bepcus KOTOpoil mosiBWiack B 1968 T.
Konuenmus cereBoil Momenu naHHbIX cBsizaHa ¢ uMeHeM Y. baxmana. CeTeBoil MOIXOJ K OpTaHHU3AIMHM JAHHBIX



SIBJIIETCSL pacIIMPEHUEM Hepapxudeckoro. B uepapxuueckux CTpyKTypax 3alUCh-TIOTOMOK JOJDKHA HMMETh B
TOYHOCTH OJJHOTO MPEJIKA; B CETEBOM CTPYKTYPE JaHHBIX TOTOMOK MOXET UMETh JII000€ YMCIIO MPEenKoB (puc. 7.2).

Puc. 2. Cxema cemegoii mooenu 0anHHbIX
CereBas BJ] cocTouT u3 Habopa 3amuceid 1 Habopa CBA3eH MEXKIYy 3TUMH 3allUCSIMH, TOYHEEe, U3 Habopa
SK3EMIUISPOB 3amKcedl 3aJaHHBIX THUIOB (M3 JOMYCTHMOTO Habopa THIIOB) M HA0Opa PK3EMIUIAPOB U3 3aJaHHOTO
HaOopa THUMOB CBsA3U. [IpuMepoM CHUCTEMBI YIpaBICHHS JaHHBIMH C CETEBOM OpraHu3almeil sBJISeTCS
IntegratedDatabaseManagementSystem (IDMS) kommnanun CullinetSoftwarelnc., pazpadorannas B cepenune 70-x
rogoB. OHa mpenHa3HAaYeHa JUIs WCIOJB30BaHWSA Ha "OONBIMMX" BBIYMCIHATEIBHBIX MalllMHAX. APXHTEKTypa
cUCTeMbl oOcHOBaHa Ha mnpemnoxeHusx DataBaseTaskGroup (DBTG), ConferenceonDataSystemsLanguages
(CODASYL), opranusanuu, OTBETCTBEHHOM 3a OIpeeieHie CTaHAapTOB A3bIKa IporpaMmuposanust Kooos.
Cpeny TOCTOMHCTB CHCTEM YIIPaBJICHUS JaHHBIMH, OCHOBAaHHBIX Ha HEPAPXUICCKON MIIN CETEBOM MOJEISIX,
MOTYT OBITh Ha3BaHBl MX KOMIIAKTHOCTh M, KaK MPAaBUIIO, BBICOKOE OBICTPOACHCTBHE, & CPEIU HEIOCTATKOB -
HCYHHUBEPCAJIbHOCTD, BBICOKAsA CTCIICHb 3aBUCUMOCTH OT KOHKPCTHBIX JaHHBIX.

Tema 5. IlpoexTupoBanue b/l MeTo10M HOpMAJIM3AIUH

[Ipu npoexkTupoBaHuH 6a3bl MTAaHHBIX PEMIAIOTCS IBE OCHOBHBIX IPOOIIEMEI:

Kakum o0pazom o0ToOpa3suTh OOBEKTH NMpeAMETHOW 007acTH B aOCTpakTHbIE OOBEKTHI MOJESIU JaHHBIX? ITO
JIOTUYECKOE MPOCKTUPOBaHUE 0a3 JTaHHBIX.

Kak ob6ecreunTs 3(QQPEKTUBHOCTh BBHITONHEHUS 3allpOCOB K 0a3e JaHHBIX? DTO mpobdieMa (QHU3HIECKOTO
MPOEKTUPOBaHUs 0a3 JaHHBIX.

B ciydae pensnuoHHBIX 0a3 MAHHBIX TPYIHO NPEACTABUTH KakHe-THOO OOLIHMEe pPEeLenThl M0 YacTH
(PU3UYECKOTO TPOEKTUPOBAHUA. 3IECh CIHMIIKOM MHOTO 3aBHCHT OT wucnonbdyemoit CYB/l. [lostomy MBI
OrpaHUYIMUMCs BONIPOCAMHU JIOTHYCCKOT'O MPOCKTHPOBAHUA PEISAIITMOHHBIX 633 JAaHHBIX, KOTOPbIC CYIIECTBCHHBI IIPpHU
WCTONB30BaHuH JIF000# pensinuonHoit CYB/I.

Byzem cumraTh, 4TO mMpOOIEMa MPOESKTHPOBAHUS PEIANMOHHON 0a3bl TAHHBIX COCTOUT B OOOCHOBAaHHOM
NIPUHATUY PELIEHUH O TOM,

W3 KaKUX OTHOIIEHUN AOJHKHA cocToATh b/l n
KaKHe aTpuOyTHI TOJDKHBI OBITH Y 3TUX OTHOIICHHU
ONPECACICHUC NCPBUYHBIX, BHCHITHUX KJII0YEH U OFpaHI/I‘{eHHﬁ OEJIOCTHOCTH.

IIpoexmupoganiue persiyuoOHHbIX 6A3 OAHHBIX C UCHONL30BAHUEM HOPMATUZAYUU.

CHayana pacCMOTPUM KJIACCHYECKHI TOAXO/I, TPU KOTOPOM BECH MPOIIECC MPOSKTUPOBAHUS TIPOU3BOIUTCS
B TEpMHHAX PEJSILUOHHONW MOJENH JAaHHBIX, ITyTeM IOCIEIOBATEIHFHBIX MPUOMIDKCHUH K YIOBJICTBOPHTEIEHOMY
Ha0Opy CXEM OTHOLICHUH.

IIpenmeTHast 067aCTh - 3TO YaCTh PEATBHOTO MHUPA, TAHHBIE O KOTOPOH MBI XOTHM OTpPa3uTh B 0a3e JaHHBIX.
Hanpumep, B kadecTBe MPEAMETHOH 00JaCTH MOXKHO BBHIOPATh OYXTaJTEepPHIO KAaKOTO-THOO MPEANPUATHS, OTACT
KaJpoB, OaHK, MarasuH u T.1. [IpeaMeTHas 001acTh OECKOHEYHA U COJCPIKUT KaK CYIIECTBCHHO BaXKHBIC MTOHATHS U
JaHHBIE, TaK W MaJO3HAJall¥e WIIM BOOOIIEe HE 3HAYaIlye JaHHBIC. Tak, ecli B KauyecTBE NMPEAMETHOH o0iacTH
BBIOpaTh yYeT TOBApOB HA CKJale, TO MOHATHA "HakiamHas" W "cuer-¢dakTypa" SBISIFOTCS CYIMIECTBEHHO BAXKHBIMHU
MOHSATHSMH, & TO, YTO COTPYIHHIA, MPUHHMAIOIIAs HAKIIAJHBIC, IMEET IBOUX NETEH - ATO I ydyeTa TOBApOB
HeBakHO. OTHAKO, ¢ TOYKH 3pEHUS OTAETA KaApOB JaHHBIC O HAJMYUH JCTEH SBILIFOTCS CYIIECTBEHHO BA)KHBIMH.
Takum 00pazom, BaXXHOCTh TAHHBIX 3aBUCUT OT BHIOOPA MPEIMETHOM 00IacTH.

McxoaHol TOUKON MPOEKTUPOBAHMS SIBJSIETCS MPEACTaBICHUE MPEeIMETHONH 00JacTh B BHUIE OJHOTO WU
HECKOJIbKMX OTHOLIeHHH. Ha Ka)k7oM Iare mpoeKTHpOBaHUs MPOU3BOJUTCA HEKOTOPBI HabOp cXeM OTHOIICHHUH,
o0JTafalomuX JIyqIIuMHU cBoWcTBaMu. IIpomecc mpoeKTHpoBaHMS NPEACTaBIIeT coOOW Ipoliece HOpMaTU3aUN



CXeM OTHOIICHWH, TpHYeM KaKaas CIeAyromas HopMmainbHas (opma oOiagaeT CBONHCTBAMH JIyUIIUMH, YEM
IIpeabLIyIas.

Kaxnoit HopManbHOI (opMe COOTBETCTBYET HEKOTOPBIH ONpeJeNeHHbI HaOop OrpaHWYeHHH, W
OTHOIIICHUE HAaXOAWTCAd B HEKOTOPOW HOPMAIBHOW (opme, eciiu yIOBJIETBOPSET CBOWCTBEHHOMY el Habopy
OTPaHUYCHHH.

PaccmoTpuM B KadecTBe HpPEAMETHOM 00MacTH HEKOTOPYIO OPraHMU3allUI0, BBINOIHSIOUIYI0 HEKOTOpbIE
MPOEKTHL. Mozenb mpeAMeTHOH 00JIACTH OIHIIEM CIEAYIOIINM He(OPMaIbHBIM TEKCTOM:

CoTpyIHUKN OpTaHU3aLUH BHITOIHAIOT MPOEKTHI.

IIpoeKThI COCTOAT U3 HECKOIBKUX 3aJaHUH.

Kaxxaplit coTpyAHUK MOXET y4acTBOBaTh B OJTHOM WMJIM HECKOJBKUX IPOEKTaxX, UM BPEMEHHO HE y4acTBOBAaTb HU B
KAaKUX IIPOEKTaX.

Haxg xaXgsIM NPOEKTOM MOXKET padoTaTh HECKOJIBKO COTPYIHUKOB, I BPEMEHHO TIIPOEKT MOXKET OBITh
MIPUOCTaHOBIICH, TOTJa HA/X HUM HE paboTaeT HU OAWH COTPYIHUK.

Han xaxapIM 3ajaHeM B IPOeKTe pabOTaeT POBHO OAUH COTPYIHUK.

Kaxxnp1it coTpyJHUK YHCITUTCS B OJJHOM OT/AEIIE.

Kaxnplit coTpyqHUK UMeeT TeneoH, HaXOIAIUICA B OT/AENE COTPYTHHKA.

B xome HOMONHUTEILHOTO YTOYHEHHUS TOTO, KakKWe JaHHBIE HEOOXOIVMO VUYUTHIBATH, BBIICHUIOCH
ClIeyIoLIee:

O KaXJIOM COTpPYyAHHKE HEOOXOAMMO XpaHHUTh TaOenbHBI HOMep M (amunuro. TabenbHBIH HOMEp SIBISETCS
YHUKAJIBHBIM [UI KaX/10I'0 COTPYIHUKA.

Kaxnp1il oA uMeeT YHUKAIbHBIN HOMED.

Kaxxaplit npoekt umeetr HoMep U HauMeHoBaHue. Homep npoekTa sBiseTcsl yHUKaJIbHBIM.

Kaxnas pabota u3 mpoekTa UMeeT HOMEp, YHUKAJIbHBIM B Mpeaenax NpoekTa. PaboThl B pa3HBIX MPOEKTaxX MOTYT
HMMETh OIMHAKOBBIE HOMEDA.

ITepBast HopmanbHas dopma (1H®D) - 310 00bIHOE OTHOINICHHKE. J[F000€ OTHOIICHHE aBTOMATHUECKU YiKE
Haxoautcs B 1H®. HanoMHUM KpaTko cBOiCTBa OTHOIIEHUH (3T0 1 OyayT cBolictBa 1HD):
B oTHOWmIEHNN HET OUHAKOBBIX KOPTEKEH.
Koprexu He ynopsijo4eHsl.
ATpuOYTHI HE YIOPSIOYCHBI M PA3IHYAIOTCS TI0 HANMEHOBAHUIO.
Bce 3HaueHns aTpuOyTOB aTOMAapHBI.

B xoJie mornyeckoro MoAeTUpoBaHus Ha TIEPBOM IIare MPeAjokKeHO XPAHUTh TaHHBIC B OJJHOM OTHOIIEHHH,
HUMEIOIIEM CIICAYIOIINE aTPUOYTHL:

COTPYJIHUKH OT/IEJIbI ITPOEKTHI (H COTP, ®AM, H OT/], TEJI, H IIPO, ITPOEKT, H 34/TAH)
20e

H_COTP - mabenvhulii Homep cOmpyoOHUKa

DAM - pamunua compyoHuxa

H_OT/ - Homep omOdena, 8 KOMOPOM YUCTUMCA COMPYOHUK

TEJI - menegpon compyonuxa

H _IIPO - nomep npoexma, Hao KOMopvim pabomaem cOmpyoHux

IIPOEKT - naumenosanue npoekma, Haod KOmopbvim pabomaem compyOHUuK

H 3AJ/IAH - nomep 3adanusi, Had KOMOpbIM pabomaem compyOHUK

T.K. Kad#cowiti COMPYOHUK 8 KAIHCOOM NpoeKme 8bINONHAEN POGHO 00HO 3a0aHUe, Mo 8 Kauecmee NOMeHYUaIbHO20
NePEULHO20 KIIOYA OMHOWEHUSL HeOOX00uMo 83amb napy ampudymoe {H_COTP, H _ITPO}.

B mexywuii momenm cocmosnue npedmMemnoul 001acmu ompaxcaemces ciedyrouwumu paxmamu(evioenervl
KAr0Uesble ampudymot):

H COTP  ®AM | H OTJ | TEJ | H ITIPO  ITPOEKT @ H 3AJAH

1 Heanos 1 11-22- 1 Kocmoc 1
33

1 Heanos 1 11-22- 2 Knumam 1
33

2 Tlempos 1 11-22- 1 Kocmoc 2
33

3 Cuoopos 2 33-22- 1 Kocmoc 3
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3 Cuodopos 2 33-22- 2 Knumam 2
11

Taonuya 1 Omnowmenue COTPY/JHUKH OT/HEJIbI ITIPOEKTBI

HenoctaTku 3TOro OTHOLICHUS:

HeBo3MOXXHOCTh BCTaBUTH COTPYOHHKA, KOTOPHIH HE NPUHUMAECT ydacTHE HH B OHOM IIPOEKTE, AHAIOTUIHO
HEBO3MO>KHO BCTaBUTH IIPOCKT, €CIM UM ITOKA HUKTO HE 3aHIMAETCS — AaHOMAJINS BCTaBKH. [IpuanHa 3Toi aHOManiu
- XpaHEHHE B OJIHOM OTHOLICHWU PAa3HOPOIHOW MH(pOpMAaIuu (M O COTPYIHUKAX, U O MPOEKTaX, U O paboTax Mo
MIPOEKTY).

Uzmenenue wHbopManuu o (amMiuTiy, Ha3BaHUM MPOEKTa, Tele(oHe MPHUBOMUT K HEOOXOAMMOCTH H3MEHSThH
UH(POPMAIIIO B HECKOIBKHX MECTaxX — aHOMaJHs oOHOBJIeHuUs. [IprdrHa 3Tol aHOMAaIHK —30BITOYHOCTh XPAHEHHS
nH(popManuu (IOBTOp GhaMIIIUi, Ha3BaHWUH MPOEKTOB, TeIe()OHOB).

[pu ynanenun uubopmaimu, HanpuMep o npoekre Kocmoc, Oymer yrepsiHa uHpopmaius o Iletpose, T.K. OH
paboTaeT TONBKO B TOM MPOEKTE — aHOMAJHS yaaneHus. [IpudnHa 3TOH aHOMaINH - XpaHEHHE B OJJHOM OTHOIICHUH
Pa3HOPOIHOM WH(POPMAIIHH.

Bwvi6od - Omnowenue COTPYAHHKH OTHAEJIbI ITPOEKTBI naxooumcs ¢ 1H®, no npu 3mom, Kax 6wL10
NOKA3aHO 8blule, 102UHecKas MoOenb OaHHbIX He coomeemcmeayem mooenu npeomemuou oonacmu. baza oannvix,
OCHOBAHHASL HA makKol moodenu, Oyoem pabomams HenpasuivHo. Taxum oOpazom, nepeol HOPMATLHOU Gopmbl
He0oCmamo4Ho 0Jisl NPAGUIbHO20 MOOEUPOBAHUSL OAHHDIX.

Jnis yeTpaHeHUsT yKa3aHHBIX aHOMAJIUH, JUTS MPABWIBHOTO MTPOSKTUPOBAHMS MOJICITH TAHHBIX MIPUMEHSICTCS
METOJ HOpPMAJIA3aIliH OTHOIICHHH.

[lepeBon oTHOMmICHHS B CICAYIONIYI0 HOPMAITBHYIO (POpPMY OCYIIECTBISIETCS METOIOM "JIeKOMIIO3UINA Oe3
moteps". Takas AEKOMITO3HUIIUS TODKHA 00ECIICUHTh TO, YTO 3aPOCH! (BEIOOPKA TAHHBIX 110 YCIOBHIO) K HCXOTHOMY
OTHOIICHUIO U K OTHOIIICHHSM, ITOJY4aeMbIM B PE3yJIbTaTe ICKOMITO3HIINH, TaIyT ONUHAKOBBIN Pe3yIbTaT.

B Teopun persiunoHHBIX 0a3 TaHHBIX OOBIYHO BBIAENSETCS CIEAYIOMIas IMOCISI0BATENIFHOCTh HOPMAIIBHBIX
bopm:
nepBast HopmaybHas popma (1NF);

BTOpas HopMaiibHast popma (2NF);

TpeThst HopManbHas ¢popma (3NF);

HOpMaibHas dopma botica-Koana (BCNF);

yeTBepTas HopMmaibHas Gopma (4NF);

msATas HopMaibHas (opMa, Wik HopMalbHas (popMa npoekinu-coeauaerus (SNF nmm PJ/NF).
OCHOBHBIC CBOWCTBA HOPMAIBHBIX HOPM:

Kaxasi cIeqyIomIas HopMalbHast (popMa «JTydIey MPeabIayIIei;

TIPY TIepexoie K CIEAYIOMEeH HOPpMaIbHOU (pOpMe CBOICTBA MPEIBIAYIIUX (POPM COXPAHSIIOTCS.

B ocHOBe mporiecca MPOEKTHPOBAHMS JISKUT METOJ HOPMATIHM3ALUH MU JCKOMITO3UIIMU OTHOIICHHUSI,
HaXOIIIErocs B TpEABIIyIIed HOpMalbHOH ¢opMe, B IBa Wid Ooliee OTHOLICHUS, YAOBICTBOPSIOMINX
TpeOOBaHISAM CIIEIYIOMEeH HOPMAITEHOU (OPMBIL.

Meton HopManM3anud (2 3HAYUT IPOLECC NMPOSKTHPOBAHMSA) OCHOBAaH Ha TMOHATHHM (PYHKIMOHAIBHOU
3aBHCHUMOCTH aTPUOYTOB OTHOIIEHHS — (YHAAMEHTANBEHOE MIOHATUE B TEOPUH PEILIIIMOHHBIX 0a3 JTaHHBIX.

Onpenenenne. DyHKIHOHAIBHAS 3aBUCHMOCTh

B otnomennu R atpubyt Y ¢yHKImoHamsHO 3aBUCHT OT aTpudyTa X (X u Y MOryT OBITH COCTaBHBIMH) B
TOM U TOJIBKO B TOM CITy4ae, €CIM KaXXJOMy 3HAUeHHIO X COOTBETCTBYET B TOUHOCTH ofHO 3HaueHue Y: R.X (1) R.Y

¥ =¥

Ilpumep 1. B omnowenuu COTPYAHUKH OT/EJIbI IIPOEKTbI mooicno npusecmu ciedyloujue npumepbsl
DYHKYUOHATLHBIX 3A8UCUMOCIIEN:

3asucumocmov ampubymos om Kuo4a OMHOUEHU:

{H_COTP, H IIPO} —  ®AM

{H COTP,H ITPO} ¥ — H OT]

{H COTP,H ITPO}  — TEI

{H_COTP, H IIPO} —  IIPOEKT

{H_COTP, H IIPO} —  H 34]JAH

3asucumocmov ampubymos, xapakxmepusylouux cCompyoHuka om mabeibHo2o Homepa COmpyOHUKA:
H _COTP — @AM

H _COTP —  HOT[

H COTP — TEJ

3asucumocmsv HAUMEHOBAHUS NPOEKMA OM HOMEPA NPOEeKma.



H _I1PO —  IIPOEKT
3asucumocms Homepa menegona om Homepa omoena:
H OT]Q] — TEI
3ameuanue. Ecau ampubymer X cocmaenarom nomeHyuaivHul Kmod omHouwieHus R, mo nwobou ampubym
ommuoueHust PyHKYUOHATbHO 3asucum om X,

Heobxooumo omauuams nowamus @ynkyuonanvhou 3asucumocmu 6 mamemamuxe u PBJ. B
MamemMamuieckom NOHAMUU QYHKYuU 0ns QUKCUposanHo2o 3Hadverus X coomseemcmsyiowee sHaveHue QyHKyuu

y =) 6ce20a 0OHO U Mo JHce. B npomueononosicnocme smomy 6 OMHOWEHUAX 3HAYEHUE 3ABUCUMO20 ampudyma
MOJICEm NPUHUMAMb PA3TUYHBLE 3HAYEHUs 8 PA3IUYHBIX COCMOAHUAX 6a3vl dannvix. Hanpumep, ampubym @AM
@yuryuonanvro sasucum om ampubyma H _COTP. Ilpeononosicum, umo ceuuac compyoHux ¢ maberbHbiM
Homepom 1 umeem amunuio «M6anoe», Ho cOmpyOHUK Moxcem cmeHums amunuro, Hanpumep Ha « Cuooposy.

Omnpenenenue. HexiroueBoit arpuOyT

HexnroueBbIM aTprOyTOM Ha3bIBACTCS JIFOOOH aTprOYT OTHOIICHUS, HE BXOASAIIMN B COCTAB JIFOOOTO KITIOYA
(B YaCTHOCTH TIEPBHYHOTO KITIOYA).
Ipumep @AM, H OT]], TEJI, IPOEKT, H 34A/I[AH

Bmopas nopmanvnaa gpopma

Omnpenenenne. OTHOMIeHHe R HaxoauTcs Bo BTOopod HOpManbHOH ¢Gopme (2NF) B TOM M TOJBKO B TOM
ciyvae, korna HaxoauTcs B INF, u Kaxaplil HEKIIFOUEBON aTprulyT MOJHOCTHIO 3aBHCHT OT IIEPBUYHOTO KITF0Ya (T.€.
OT BCEX aTpUOYTOB B HETO BXOMSAIINX ), €CITU MEPBUYHBIN KJIFOU OTHOIICHUS SBJSIETCS TPOCTHIM (T.€. KIIFOY COCTOMT
U3 OJTHOTO aTpuOyTa), TO OTHOIIICHHE aBTOMATHYECKH HaxoauTcs B 2HD.

Ommnowenue COTPY/JHHUKH OT/AEJIbI ITPOEKTBI ne naxooumcs 6 2H®, m.x. ecmv ampubymboi,
3asucAwue Om Yacmu COCMasHO20 NePEULHOZ0 Koud.:
3asucumocmv ampubymos, XapaKxmepuzyouux compyoHuKa om mabeibHo20 HOMEPA COMPYOHUKA SGISLCMCsL
3A6UCUMOCTBIO OM YACMU CLOHCHO2O0 KAIOUA.:
H COTP —7 ®AM H COTP —H OT]1 H COTP —TEJI

3asucumocme HauMeH08aAHU NPOEKMA OM HOMEPA NPOEKMA SGNAENCI 3A6UCUMOCIIBIO OM YACTU NEPEUYHO2
kmoua: H ITPO — IIPOEKT

Hnst moeo, umobvl ycmpanume 3a8UcuMocmy ampubymos om yacmu NepeutHozo Kuoud, HYiHCHO NPou3eecmu
0EKOMRO3ULUIO OMHOWCHUSL HA HECKONIbKO omHowenul. TIpu smom me ampubympl, KOMOpble 3a6UCIN OM YACMU
NePEULH020 KIOUA, BbIHOCAMCSL 8 OMOEIbHOE OMHOULCHUE.

Omunowenue COTPYAHHKH OTAEJIbI ITPOEKTBbI oexomnozupyem Ha mpu OMHOUIEHUS —

COTPYJIHUKHU OT/AEJIbI, IIPOEKTHI, 3AIAHHUAL.

Omnowenue COTPYJIHUKH _OTJEJIBI (H_COTP, @AM, H_OT/], TEJI):

(DyHKL;MOHaﬂbele 3asucumocmu.

3asucumocmv ampubymos, Xxapaxmepuzyrouux compyoHuKa om mabeibHo20 HoMepa COmpPyOHUKA:
H COTP —% ®AM

H COTP —H OT]J

H COTP —TEJI

3asucumocmov HoMepa meneona om Homepa omoena:

H OTq —TEJI

H COTP| @AM H OT]| TEJI
1 Hsanos 1 11-22-33
2 Ilempos 1 11-22-33

3 Cuooposg 2 33-22-11
Omnowenue COTPY/ITHUKH OT/IEJIbI

Ommnowenue IIPOEKTHI (H_ITPO, ITPOEKT):
CDyHKMMOHa]leble sasucumocmu.
H ITPO — IIPOEKT

H _ITPO |ITPOEKT



1 Kocmoc

2 Knumam

Omnowenue IIPOEKTbI

Omunowenue 3ATAHHA (H_COTP, H_IIPO, H 34/JAH):
DYHKYUOHAILHBIE 3A6UCUMOCHIU:
{H COTP, H IIPO} —*H 3AJIAH

H _COTP H _ITPO H 3AJAH

1 1 1

1 2 1

2 1 2

3 1 3

3 2 2
Omnowenua 3AJAHUA

Ananuz 0exoMno3upoB8anHbX OMHOUEHULL:

Ommuowenus, nonyuennvle 8 peyaibmame 0ekomnozuyuu, naxooames ¢ 2H®. JleticmeumenvHo, omuouieHus.
COTPYJIHHUKH OT/IEJIbI u IIPOEKTBI umerom npocmvie KrouU, C1ed08amMenbHO d8MOMAmuyecku Haxo0amcs
6 2HD, omnowenue 3AJAHHA umeem cnosichvlil Koy, HO eOurncmeenuwill Hekmouesou ampudbym H 3A/JAH
@ynxyuonanvro 3aeucum om écezo kuova {H_COTP, H IIPO}.

Yacms anomanuii ycmpaneua:

Tak, Oannvie 0 COMPYOHUKAX U NPOEKMAX MeNnepb XPAHAMCS 8 PA3TUUHBIX OMHOULEHUSIX, NOIMOMY NpU NOSLGNEHUU
COMPYOHUKOB, He YUACMEYIOWUX HU 6 OOHOM NpoeKme npocmo O000aGNAIMC KOPMedCcU 6 OmMHOUuleHUe
COTPYJHHKH OT/EJIbI. Touno makdce, npu NOAGLEHUU NPOEKmMA, HAO KOMOPLIM He pabomaem HU OOUH
compyoHuk, npocmo ecmagisemcs kopmedxc 8 omnouteriue IIPOEKTDI.

Damunuy compyoHuKko8 U HAUMEHOBAHUS NPOEKMO8 menepv Xpawamcs 6Oe3 uzbvimounocmu. Ecau compyonux
CMEHUM amunuro Uiy npoexm CMeHUm HAUMeHo8aHue, mo maxKoe 0OHogeHue byoem NPou38e0eHo 8 OOHOM MecHe
Ecau no npoexmy epemenno npexpawenvt pabomul, Ho mpebdyemcsi, ymoodbl cam NPOeKm COXPAHUICS, MO OIS IMO20
npoexma yoansomcs coomeemcmayrowue xopmeodicu 6 omuowenuu 3IAJAHHUA, a oannvie o camom npoexme u
Oannvle O COMPYOHUKAX, YUACME08aswiux 8 npoexkme, ocmaromes 6 omnowenusx IIPOEKTbBI u
COTPY/IHUKH OT/EJIBI.

Tem ne menee, uacmov aHOMANUL paspeuiums He yOaioch:

B omnowenue COTPYJHHUKH OT/HEJIBI nenvza ecmasums xopmeoic (4, Iywnukos, 1, 33-22-11), m.x. npu
IMOM NOAYYUMCA, 4mo 08a compyouuxa uz 1-eo omodena (Meanoeé u Ihwmnukos) umeiom paszmvie HoMepa
menehoHo8, a 3mMo npomusopeuum Moodeau npedmemnol oobracmu. B smoii cumyayuu mosicno npeonoxcums 08a
peuienus, 8 3a8UCUMOCHIU O MO20, YMO PeaibHO NPOU30UIIO 8 npedmemHol obnacmu. [pyeoil Homep menedona
Modcem Obimb 66e0eH N0 08YM NPUYUHAM - NO OWUDKe 4elo8eKd, 86005ue20 OaHHbIe 0 HOBOM COMPYOHUKe, Wl
nOmoMy 4mo Homep 6 omoene Oelicmeumenvro usmenuics. 1020a MOJCHO Hanucamv mpueeep, KOMopwli npu
6CMagKe 3anucu 0 cOmpyoHuKe npogepsem, cosnadaem au mene@oH C yice UMEIWUMC menepoHom y 0py2o2o
compyOHuka 3mozo dice omoena. Eciu nomepa omnuuaiomes, mo cucmema 001%4CHA 3a0amb 60NPOC, OCMABUMb JIU
cmapulii Homep 8 omaoee U 3aMeHUmsb e2o HoguiM. Ecau nysicHo ocmasums cmapbulti Homep (HO8bill HomMep 68e0eH
OWUOOYHO), MO KOPMENC ¢ OaHHBIMU O HOBOM COMPYOHUKe OYOem 8CMaAGieH, HO Homep menedhoua bydem y Heeo
b6ydem mom, komopwlil Yoce ecmv 6 omoene (8 OdamHom caydae, 11-22-33). Ecau oice nomep 6 omoene
OelicmeumenbHo USMEHUICSA, Mo Kopmedc Oyoem 8Cmagien ¢ HOBbIM HOMEPOM, U OOHOBPEMEHHO OYOYm usmeHeHbl
HoMepa meneqhoHO8 y 6cex COmpPYOHUKO8 9moco e omoeid. M 6 mom u 6 Opyeom ciayuae He oboumuch Oe3
pas3pabomru 2pomo30K020 mpuzeepa.).

ecnu 8 omoeine MeHaemcs HomMep meneona, mo maxue UsMeHeHUs: HeoOX00UMO OOHOBPEMEHHO BbLINOIHUMD 80 8CEX
Mecmax, 20e 3Mmom Homep mene)oHa 6Cmpeuaromcs, uHave OMHOUEHUe CMAHem HeKOPPEKMHLIM — AHOMAIUA
obnoenenua. [lpuuuna anomanuu - u36LIMOUHOCIb OAHHBIX, MAKHCE NOPOHCOCHHAS, MEM, YO 8 OOHOM OMHOUWEHUY
Xpanumcs pasHopoOHds UHGopmayus.

Ipu yoanenuu HeKomopuvix OaGHHBIX NO-NPENCHEMY MOACem npouzoumu nomeps opyzou ungopmayuu. Hanpumep,
ecau yoanums compyoruxa Cudopoea, mo 6yoem nomepsina uHgopmayus 0 mom, 4mo @ omoene Homep 2
Haxooumcs menegon 33-22-11 — anomanusn yoanenusn. [Ipununa anomanuy - Xxpaneuue 8 00HOM OMHOUEHUU
PA3ZHOPOOHOU UHpopMayuu (1 0 COmpyOHUKax, u 06 omoenax).




Bv16800 - nocuueckas modenv Oannvix He coomeemcmesyem npedmemunou ooracmu. baza 0aHHbIX, OCHOBAHHAA HA
maxoti mooenu, byoem pabomams HENPABUILHO. XOMs OCHOBHbLE MPYOHOCHU MENePb CE:A3AHbL MOJLKO C 0OHUM
omnowernuem COTPY/ITHUKH OT/EJIBI.

Tpemus HopmanvHas gpopma
Omnpenenenue. ATpuOYThl HA3bIBAIOTCS B3aUMHO HE3aBUCHUMBIMH, €CJIM HU OJUH M3 HHUX HE SBISETCS
(YHKIHMOHAIIFHO 3aBHCUMBIM OT APYTOTO.

Omnpenenenue. OTHOILIEHUE & paxomures B TpeThel HopManbHOH (opme (3HD) Torma m ToNbKO TOTMA,
Korza otHouleHne Haxonutcst B 2H® u Bce HekiroueBble aTpuOyThl B3aMMHO HE3aBUCUMBI.
Omnowenue COTPY/IHHKH OT/AEJIBI ne naxooumca ¢ 3H®, m.x. umeemcs QyHKYUOHANbHAS 3A6UCUMOCTD
HeKI04esblX ampudymos (3asucumocms Homepa meyeghoHa om Homepa omoena):
H OoTJ] —TEJI
na mozo, umobvl ycmpanums 3a6UCUMOCHIL HEKTIOYEBbIX ampubymos, HYJICHO HPOU38eCmu OeKOMNOZUYUIO
OmHOUeHUsl HA HeCKObKO omHowenul. Ilpu smom me Hexmouesvle ampuOymol, KOMopuvle AGIAOMCA 3A6UCUMBIMU,
BLIHOCAMCS 8 OMOENbHOE OMHOUEHUE.
Omunowenue COTPY/IHHKH OT/AEJIBI oexomnozupyem Ha déa omuowenus - COTPY/THUKH, OT/IEJIBI.
Ommnowenue COTPYAHHUHKH (H COTP, ®AM, H OT/):
DyHKYUOHANbHBIE 3A8UCUMOCTIU!
3asucumocmov ampubymos, xapakxmepusyouux COmpyoHuxa om mabeibHo20 Homepa COMmpPYOHUKA.:
H COTP — ®AM
H COTP —H OTJ

H COTP @AM |H OT/A

1 Hsanos |1
2 Ilempos |1
3 Cudopos |2
Ommnowenue COTPY/THUKH

Ommnowenue OTAEJIBI (H OT/, TEJI):
DYHKYUOHATbHBLIE 3A8UCUMOCTIU

3asucumocms Homepa menegona om Homepa omoena:
H OTq —TEJI

H OTJq TEI
1 11-22-33
2 33-22-11

Omnowenue OT/HEJIBI

Obpamum  eHumanue na mo, umo ampudbym H OT/d, He asend6wulica KIOYEGLIM 6 OMHOUEHUU
COTPY/THUHKH OT/IEJIbI, cmanogumcs nomenyuanbHuim kitowom ¢ omuoutenuu OTHEJIBI. Huenno 3a cuem
9MO20 YCMpaHsemcs Uu30blmouYHOCMb, CEA3AHHASL C MHO2OKPAMHBLIM XPAHEHUeM OOHUX U MeX e HOMepo8
meneporos.

Bvisod. Taxum obpaszom, 6ce oOHapyscenHble aHOMAAUU OOHOGIeHUs Yycmpaneuwl. Pernayuonnas moodeny,
cocmosuyasn uz yemvipex omuowenuti COTPY/JHUKH, OTAEJIbI, IIPOEKTHI, 3A/IAHHA, naxooswuxcs 6
mpemuveli HOpMATbHOU hopme COOMBemcmayem ONUCAHHOU NPEOMEeMHOU 00aacmil.

Ha mpakTtuke Tperhss HOpManbHas (opMa CXEM OTHOIICHHH IOCTATOYHA B OOJBIIMHCTBE CIIy4acB, H
MPUBEACHUEM K TPETbel HOpMalbHOH (hopMe Mpomecc MPOSKTHPOBAHMS DPEISANHOHHON 0a3bl JAaHHBIX OOBIYHO
3akaH4ynBaeTcs. OHAKO WHOT/IA MOJIE3HO MPOAOIDKHUTE IPOIECC HOPMATN3AIHH.

3ameuanue. Ha npaxTuke, mpu CO34aHUU JIOTHYECKOM MOJIENIM JaHHBIX, KaK MPaBUIIO, HE CIEAYIOT IPSMO
MIPUBEIEHHOMY ajJIrOpuTMy HOpMmanu3auuu. OmnbITHbIE pa3pabOTUYUKK OOBIYHO cpasy cTposAT oTHouieHus B 3HO.
TeMm He MeHee, TPUBEACHHBIN AITOPUTM BaXKEH:

STOT JITOPHUTM MMOKA3bIBACT, KAKKE IPOOJIEMBI BOZHUKAIOT IIPHU pa3paboTKe c1abo HOPMATM30BAaHHBIX OTHOILICHHH.

KaK TIPaBWJIO, MOJENIh HPEAMETHOM 00acTW HHUKOrAa He ObIBaeT MpPaBWIIBHO pa3paboTaHa ¢ MEpBOrO Iiara.
OKcnepTs IpeAMETHOH 007IacTH MOTYT 3a0BITh O YeM-TH00 yIIOMSHYTh, pa3pa00TINK MOKET HEIPABIIBFHO MOHSTH
9KCIEpTa, BO BpeMs pa3paOOTKH MOTYT M3MEHHTHCS MPaBHIIA, IPUHATHIC B IpeIMeTHOU obnacTtw, U T.1. Bce 310
MOJKET TPUBECTH K MOSBICHUIO HOBBIX 3aBHCHMOCTEH, KOTOpHIE OTCYTCTBOBAJIM B IEPBOHAYAIBHOM MOIEIH



npenMeTHoi obnactu. TyT Kak pa3 ¥ HEOOXOZUMO HCIOJB30BAaTh aTOPUTM HOPMajM3allUM XOTA OBl VIS TOTO,
9TOOBI YOSTUTHCS, 9TO OTHOIIEHHs ocTanuck B 3H®, u tornyeckas Moziens He yXyIUIHIACh.
Yro noay4unocs — 00001IEHHE TPUMeEpaL:

H COTP ®AM |H OTJ

1 Hsanos |1
2 Ilempos |1
3 Cuoopos |2

Omnowenue COTPY/THUKH

H OTJQ TEJI

1 11-22-33

2 33-22-11
Ommnowenue OT/AEJ/IbI

H _ITPO |IIPOEKT

1 Kocmoc
2 Knumam
Omnowenue IIPOEKTbI

H _COTP H _IIPO H 34/AH

1 1 1

1 2 1

2 1 2

3 1 3

3 2 2
Omnowenua 3AJAHUA

H®FK (Hopmanvuas @opma Botica-Koodoa)

Ilpy mpuBeneHUM OTHOLIEHWM NPU IOMOILIM aJrOpUTMa HOpManu3auuu K oTHoueHusM B 3H® nHedBHO
MIPEIOaranoch, YTO BCE OTHOIIEHHS COAEPKAT OJUH HMOTEHLIUAIBHBIN K04, DTO He Bceraa BepHo. PaccMoTpum
CJIEAYIOIUI IPUMEP OTHOLIEHNUS, COJEPIKAILIETro J1Ba KIII0Ya.

IIpumep 1. [Tycts TpeOyeTcst XpaHUTH JaHHBIE O ITOCTaBKaX AeTajeld HeKOTOPBIMHU MocTaBIIMKaMHu. [1penmonoxnm,
YTO HAMMEHOBAHMs IIOCTABLIUKOB SBIIIOTCA YHHUKaJIbHBIMU. Kpome TOro, KaxIbli IOCTaBLUIMK HMEET CBOU
YHUKaJIBHBIA HOMEp. [laHHBIE O IOCTaBKaxX MOXKHO XPaHUTh B CIEAYIOIIEM OTHOIICHWH:

Homep nmocrasmmuka | HammenoBanue nocrapmuka | Homep neram |IlocraBiasiemoe koau4ecTso

PNUM PNAME DNUM VOLUME
1 Oupwma 1 1 100
1 Oupwma 1 2 200
1 dupma 1 3 300
2 dupma 2 1 150
2 dupma 2 2 250
3 ®dupma 3 1 1000

OtHouenue "IocTaBku"
JlaHHOE OTHOIIECHHE COAEPXKUT JiBa noTeHImansHbx Kioua - {PNUM, DNUM} u {PNAME, DNUM}. Buaso, uro
JaHHBIE XPAHATCS B OTHOIICHHMH C W30BITOYHOCTHIO - IPH H3MEHEHWH HAWMCHOBAHUS TIOCTABIIHMKA, 3TO
HauMEHOBaHHUE HY>KHO U3MEHUTb BO BCEX KOPTEXKax, I'lle OHO BCTPEYaeTcsl.
Brisisiem umeronuecs GyHKIMOHATIbHBIE 3aBUCUMOCTH (KaK 0OOBIYHO, KYPCHBOM BBIJEJIEHBI KIIOUEBbIe aTpUOYTHI):
PNUM —PNAME.
PNAME —PNUM



{PNUM, DNUM} —*VOLUME
{PNUM, DNUM} —?PNAME

{PNAME, DNUM} —*VOLUME
{PNAME, DNUM} —#PNUM
JlaHHOE OTHOIICHHE HE COICPKHUT HEeKIO4esblX AaTPUOYTOB, 3aBHCANIMX OT YaCTH CJOXKHOTO KJro4Ya (CM.
onpenencane 2H®D). JledcTBUTETHHO, OT YacTH CIOXKHOTO Kitoua 3aBucaT atpuOytel PNAME u PNUM, HO oHEM
CaMH SBIISIOTCS KJIIOUEBbIMA. TakuM 00pa3oM, oTHoIIeHHe HaxoauTcsi B 2HD.
KpoMme Toro, oTHOIICHHE HE COINCPKUT 3aBHCHUMBIX IPYT OT JPYyra HeKIoYeeblX aTpuOyTOB, T.K. HEKIIOYCBOM
atpubyt Bcero ommH - VOLUME (cm. ompeneneame 3H®). Takum o00pa3oM, MOKa3aHO, YTO OTHOIICHHE
"IToctaBku" Haxomurcsa B 3SHOD.

TakuM 00pa3oM, ONHCAaHHBIA paHEe AITOPUTM HOPMATH3ANUU HEIPUMCEHUM K JAHHOMY OTHOIICHHIO.
O4eBUIHO, OHAKO, YTO AHOMAJIHSI JAHHOTO OTHOIICHHS YCTPAHIETCS MMyTeM JEKOMIIO3UIIMH €0 Ha JIBa CICAYIOIINX
OTHOIICHUS:

HomMmep nocraBmnka | HamveHoBaHuUe MOCTABIINKA

PNUM PNAME
1 ®upma 1
2 ®upma 2
3 ®upma 3

OtHomrenue "IMocTaBmuku"

Homep nocrasmmka | Homep geranu IlocraBiasieMoe KOJIU4Y€CTBO
PNUM DNUM VOLUME

1 100
200
300
150
250
1 1000

OtHnowrenne "IocraBku-2""

N R W |N |-

1
1
2
2
3

Omnpenenenue . OTHOIIEHHE £ HaxomuTes B HopMmanbHOU popme Botica-Kogna (HOBK) Torna u Toibko
TOTAa, KOTJa MHOXECTBO arpuOyToB X (HETEpPMHHAHTHI) BceX (YHKIHOHANBHBIX 3aBHCHMOCTEH SBIIIOTCS
MOTEHUUAIBHBIMU KIFOYaMHU.

X —Y X —MHOXecTBO aTpuOyTOB X — IeTepMUHAHTa; Y — 3aBHCHMAs YacTh

Otnomrenne "TlocraBku" He Haxomutcs B HDBK, T.k. mmerorcs 3aBucumoctn (PNUM —PNAME wu
PNAME —PNUM), neTepMHHAHTHI KOTOPBIX HE SABIAIOTCSA MOTEHIMATBHEIME KITIOYAMH.
Hns Toro 4to0OBl YCTPaHWUTHh 3aBHCUMOCTH OT JACTCPMHHAHTOB, HE SBIISIOIIUXCS TOTCHIUAIBHBIME KITIOYaMH,
HEOOXOJMMO TPOBECTH JCKOMIIO3UIIMIO, BBIHOCS 3T JCTEPMHUHAHTHI W 3aBHUCHMBIC OT HHUX 4YacTH B OTACIBHOE
otHomenne. OtHomenus "lloctaBmuku" u "TloctaBku-2", mosyyeHHbIE B PE3yIbTaTe JEKOMIIO3UIIMN HAXOAATCS B
HOBK.
3ameuanue. OtHomenue "[locTaBku-2", TMONlydeHHOE B pe3ylbTare JCKOMIIO3WUIIMM HMMEET BCETO OO0UH
nomenyuanvholll kuoy. Ilostomy, mns anannza otHomeHus "[loctaBku-2" He TpeOyeTcs NMpHUBIEKATh ONpEACICHUE
H®BK, nocraTouno onpenenennst 3HO.
Otnomenne "[locTaBomku" UMeeT ABa MOTEHIUAIBHBIX KIII0Ya, HO, T.K. APYTHX aTpUOYyTOB B HEM HET, OHO yXe TaK
MIPOCTO YCTPOCHO, YTO YIIPOCTUTH €0 JANIbIIE HEIb3S.

4H® (Yemeepmas Hopmanvnas @opma)

Paccmotpum cremytomuii mpumep. [lycts TpeOyeTcst yunThIBaTh JaHHBIE 00 aOUTypHEHTAaX, IIOCTYTAIOMINX
B BY3. [Ipu ananuze npeaMeTHOH 001acTH OBUIH BBIIEIICHBI CIEAYIONTNE TPEOOBAHUS:
Kaxxaplit abuTypHueHT uMeeT MpaBo CAaBaTh 3K3aMEHbl Ha HECKOJBKO (PaKyIbTETOB OJHOBPEMEHHO.
Kaxzprit pakyabTeT UMeeT CBOW CIMCOK CIaBaeMBbIX MPEIMETOB.
OJuH H TOT ke MPEAMET MOXKET CIaBaThCsl Ha HECKOIBKUX (PaKyIbTETaX.
AbuTypueHT 00s3aH cIaBaTh BCE MPEAMETHI, yKa3aHHBIC ST (PaKyIbTeTa, Ha KOTOPBIH OH ITOCTYTACT, HECMOTPSI Ha
TO, UTO OH, MOJKET OBITh, YK€ CIaBaJl TAKME Ke NMPEAMETHI Ha APYToM (haKyIbTeTe.



[TpeamonoxuM, 9T0 HaM TpeOyeTcs XpaHUTh JAHHBIE O TOM, KaKHE NMPEIMETHI TOJDKEH CIABaTh KaXKIbIA
abutypueHrt. [lomnbiTaemcst XpaHUTh TaHHBIE B OAHOM OTHOIIeHnH "A6utypueHTo-Dakynbrers-IIpeamers":

Aoutypuent | ®akyabTeT IIpeamer
HBanoB Marematuueckuii | MaremaTuka
HNBanoB | Maremarnueckuii | Mapopmarnka
HBanoB duzndeckuit MaremaTuka
HBanoB duznueckuit duzuka
[Terpos Maremaruyeckuii | MatemaTika

[Terpos Maremarndeckuii | UHpopMaTHKa

OTtHomenue "AdutrypueHTol-PakyabTeTbl-Ilpeqnmersr"

B naHHBIE MOMEHT B OTHOIICHHUU XpaHUTCA MHGOpMAIHs O TOM, YTO aOUTypueHT VIBaHOB mocTymaeT Ha
IBa (axynapTeTa (MaTeMatudecku U ¢usmveckuil), a abutypueHnt lleTpoB - Tonbko Ha MaTematudeckuii. Kpome
TOTO, MOXKHO CIIeNIaTh BBEIBOJ, YTO HA MaTEMAaTHIECKOM (haKyIbTETe Hy)KHO CAaBaTh MAaTEMaTHKY U HH)OPMATHKY, a
Ha (U3NIECKOM - MATEMATUKy U QU3HKY.

Kaxxercs, 4To B OTHOIIEHWH HMMEETCS aHOMAalusl OOHOBJICHHUS, CBSI3aHHAsg C TeM, UYTO AyOJIUPYIOTCS
(dammny aOUTYypHUEHTOB, HANMEHOBAHUS (DaKyJIHTETOB M HANMEHOBAHMS MpeaMeToB. OMHAKO 3Ta aHOMAJHS JIETKO
yCTpaHseTcs CTaHIAPTHBIM CIIOCOOOM - BBIHECEHHEM BCEX HAUMCHOBAHHI B OTIENBHBIC OTHOIICHHS, OCTABIIII B
HCXOJHOM OTHOIIEHHUHU TOJBKO COOTBETCTBYIOIINE HOMEPA!

Homep Homep Homep
Aoutypuenra ®@axyabrera |[Ipenmera
1 1 1
1 1 2
1 2 1
1 2 3
2 1 1
2 1 2

MoaudnuupoaHHoe oTHoLeHUe ""AOuTypueHThI-PakyabTeThI-Ilpenmerst"

Homep AOMTYpHEHT
AOurtypuenra

1 VBanos
2 Ilerpos
OtHomenue "AOUTYpHEHTHI"

Homep DaKyJabTET
dakyabTeTa

1 MaremaTHndecKkuit

2 dusnueckuii
OtHouenue "®akyabTeThl"

Homep IIpeamer

IIpeamera
1 MaremaTuka
2 HNudopmaTrka
3 ®dusuka

OtHouenue "Ilpeamernr”
Tenepp Kaxj0e HANMEHOBAHUE BCTPEUACTCS TOJIIBKO B OJJHOM MECTE.
U Bce-Taku Kak B MCXOJHOM, TaK M B MOAUGDUIIMPOBAHHOM OTHOIICHUHM UMEIOTCS aHOMAIIUK OOHOBJICHUS,
BO3HHKAIOIIHE TIPH MOMBITKE BCTABUTH WU YIATUTH KOPTEIKH.
AHomamusi BcTaBku. [Ipm mombiTke 100aBUTH B OTHOIICHHE "AOuTypueHTHI-DakyiabTeThl-IIpeamers”
HOBBI KOpTeX, Hanpumep (CumopoB, Marematuyeckuii, Maremaruka), Mbl 00si3aHbI TOOABUTh TAKXKE U KOPTEXK



(CunopoB, Maremaruueckuii, HpopmaTrka), T.K. Bce aOUTypHEHTHI MaTeMaTH4eCKOro (akynprera 00s3aHBI
UMeTh OJWH M TOT K€ CIHCOK cJaBaeMblXx npeameroB. COOTBETCTBEHHO, IPU TMONBITKE BCTaBUTH B
MOJU(PULUPOBAHHOE OTHOIEHUU KOpTex (3, 1, 1), MbI 00s13aHbBI BCTABUTh B HETO Takke U KopTex (3, 1, 2).

Anomamus ynanenus. [Ipu monbiTke ynanmuth kKoprexx (MBaHOB, Marematudeckuii, Marematuka), Mbl
00s13aHbI yIAIUTh TaKke U KopTexk (MBaHoB, MaTematnueckuii, MHQOpMaTHKa) 1O TOM ke caMoi IpUIHHE.

Takum o00pa3om, BcTaBKa W ylIaJleHHE KOPTEKeld He MOXKET OBITh BBINOJIHEHA HE3aBUCHMO OT JPYTHX
KOPTEXXEeH OTHOLICHHUSI.

Kpome Toro, eciiu MbI ynamum koptex (MBaHoB, ®usndeckuid, MaremaTrnKa), a BMECTE C HUIM U KOPTEXK
(MBanoB, ®usnuecknii, Pusnka), To OyaeT norepsiHa HHPOPMALUI O TPeMETax, KOTOphIe TOJDKHBI CllaBaThcs Ha
¢dm3udyeckoM daxyiprere.

Jexommosuius  oTHOIICHUsT "AOutypueHThI-DakynbreThl-IIpeaMeTsl” Ui  yCTpaHEHHs YKa3aHHBIX
aHOMAaJIMil He MOXKeT OBITh BBINOJHEHA HAa OCHOBE (DYHKIMOHAIBHBIX 3aBUCUMOCTEH, T.K. 3TO OTHOLICHUE HE
CONEPKHUT HUKAKMX (YHKIHOHAIBHBIX 3aBHCUMOCTEH. DTO OTHOIIEHHE SBISIETCS MOJHOCTBIO KIIIOYEBBIM, T.C.
KITIOYOM OTHOIICHUS SBJIICTCS] BCE MHOXKECTBO aTpuOyToB. Ho sICHO, 9TO Kakas-TO B3aUMOCBSI3b MEXKIY aTpHOyTamMu
uMeeTcsl. JTa B3aMOCBS3b OIMCHIBAETCS OHATHEM MHOTO3HAYHON 3aBHCHMOCTH.

B ortHomenun "A6urypuenthi-DakysibTeThi-[IpeMeTh" HMeeTcs MHOTO3HA4Has 3aBUCHMOCTh DakynpreT —# 7
Aoutypuent|[Ipeamer.

CII0BAMH 3TO MOKHO BBIDA3UTh TAK - UI K&KAOro (akyibrera (I KaXKIOrO 3HAUCHHWS M3 <L ) KaxIblif
[IOCTYNAMOIIMIl HA HEro aOUTYPUEHT (3HAUYCHHE U3 ) CHACT 0OUH U MOM Jice CNUCOK TIPEAMETOB (HAGOp 3HAYCHHUIA
w3 £ ), U Ul Kaxa0ro paKylIbTeTa (JUis KaKIOro 3HAUYCHHS M3 <L ) KaIblil CHABAeMBIi Ha (haKy/IbTeTe dK3aMeH

(3HAUCHHE U3 £ ) CHACTCS OOHUM U MeM Jce CRUCKOM aOUTYPHEHTOB (HaGop 3HauyeHuid w3 < ). VIMEHHO Haiuume
9TON 3aBUCHMOCTH HE MO3BOJISICT HE3aBHCHUMO BCTAaBIATh M YAAIATh KOpTeXU. KopTexku 00s3aHBI BCTABIATHCS H
YAAIATHCS] OMHOBPEMEHHO YeablMU HAOOPAMU.

B otHOmenun "AOutypueHThI-DakynbTeThl-IIpemMeTsl” WMeeTcs WMEHHO HETpHUBHAIbHAS MHOTO3HAYHAs
3aBrucuMocTh Pakyinbrer — Abutypuent|IIpeaMer.

Onpeoenenue . OTHOIICHHUE & paxozures B uemeepmoil Hopmanvroi gopme (4HD) Torna v TOIBKO TOTA, KOTIA
otHomenue Haxoaurcess B HOBK u ne codeporcum nempusuanvhvlx MHOLO3HAUHBIX 3A6UCUMOCIEN.

OtHomenue "Ao6urypuentsl-PakynasreTsl-IIpenmers” Haxoautes B HOBK, Ho He B 4H®. D10 OTHOmEHNE MOKHO
0e3 MmoTeph IEKOMITO3UPOBATh HA OTHOIICHUS:

dakyabTeT |AOUTYpPHEHT
MaremaTHnaecKkuii BanoB
Ddusnueckuit BanoB

Maremarnueckuit [Terpos
OtHowenue "PakyabTeTbl-AOUTYPHEHTHI"

dakyabTeT IIpeamer
Marematndeckuii | MatemaTnka
Maremarnaeckuii | MapopMaTiKa

duznueckuit Marematuka

Ddusnueckuit dusnka

OtHomenne "®axyabrerni-Ilpeamers:"
B nomry4eHHBIX OTHOIIEHUSIX YCTPAHEHBl aHOMAJIMK BCTABKU U YAAJICHHA, XapAKTEPHBIE U1 OTHOLICHUS
"Abutypuentol-OaxynbreThl-IIpeameTsr".

Tema 6. [IpoexTupoBanne B/l ¢ ncnoyib30BaHHEM CeMAaHTHYECKHX Moeei
[IIupoxoe pacrpoctpanenne pensiuoHHbIXx CYBJl ¥ WX WCIoNb30BaHWE B CaMbIX Pa3HOOOPA3HBIX
MIPWIOKEHUSIX TMOKA3bIBACT, YTO PEJSIIMOHHAS MOJIENb NAaHHBIX JOCTATOYHA JUIS MOJESIUPOBAHUS Pa3HOOOpa3HBIX
MpeaMETHBIX obnacTeil. OHAKO MPOEKTUPOBAHUE PESIIIMOHHON 0a3bl JAHHBIX B TEPMHUHAX OTHOIIECHHM HA OCHOBE
KpaTKO PAacCMOTPEHHOTO HaMHU B JABYX MNPEAbIAYLIMX JIEKIUSAX MeXaHW3Ma HOPMAIM3allid 4acTo IPelICTaBIIseT
c000ii OYeHb CTIOKHBIN ¥ HEYTOOHBIN JIJISl MPOSKTUPOBIIIHKA IPOIIECC.

OcpanuueHHocmb persyuoHHOU MOOeNU NPU NPOEKMUPOBAHUU OA3 OAHHBIX
IIpy WCMONB30BaHUK B TNPOSKTHPOBAHHHM OTPAHHYCHHOCTH PEISIHOHHON MOJEIH MPOSBISICTCS B
CJICAYIOIIUX acleKTax.



Mopens He obecrieyrBaeT JOCTATOYHBIX CPEICTB Ul IMPEACTAaBICHHS CMbICiA JaHHbIX. CeMaHTHKa peaibHOU
MPeIMETHON 00JIACTH TOJKHA HE3aBHCUMBIM OT MOJISIH CIIOCOOOM IPEICTABIATHECSA B TOJIOBE MPOSKTHPOBIIHKA. B
YaCTHOCTH, 9TO OTHOCHUTCS K OTMEYABIICHCS HAMH paHee MPOoOJieMe MPENCTABICHUS OTPAHUYCHUN IIEJIOCTHOCTH,
BBIXOJISIIIUX 32 IPe/IeIIbl OrpaHUYECHHUN IEPBUYHOTO M BHEILIIHETO KIF0Ya.

Bo MHOrHX MPUKIIAAHBIX 00JIACTAX TPYAHO MOJECIMPOBATH MPEIMETHYO 00J1acTh Ha OcHOBE Twiockux Tabaui40). B
psizie ciiydaeB Ha caMOW HAYalbHOW CTaJMH MPOSKTHPOBAHUS TU3alHEPY NPUXOAUTCS HENerKo, IOCKOJIBKY OT HEro
TpeOyeTcs onmucaTh MPeIMETHYIO 00J1acTh B BHJIE OJHON (BO3MOXKHO, TayKe HCHOPMATM30BaHHOW) Ta0JIUIIBI.

XoTs Bech MPOLECC MPOCKTUPOBAHUS MPOUCXOJUT HA OCHOBE yYeTa 3aBHCUMOCTEH, PEILSIIIMOHHAS MOJIENh He
MPeI0CTaBIIAeT KaKue-In0o (opMaM30BaHHbBIC CPENICTBA IS TPEICTABICHHS 3THX 3aBUCUMOCTEH.

HecMoTpst Ha TO, YTO TpOIECC MPOSKTUPOBAHUS HAYMHACTCS C BBIICICHHS HEKOTOPBIX CYINECTBEHHBIX JUIS
MPWIOKEHUS 00BEKTOB MPEAMETHON 00NACTH («CYIIHOCTEH») M BBISBICHUS CBS3eH MEXIY STHMHU CYINTHOCTSIMHU,
peISIMOHHAS MOJIeTIb JaHHBIX HE HpeiaraeT Kakoro-JIn0o MexaHu3Ma [Uisl pa3lielieHus] CYIIHOCTEH U CBs3eil.

Cemanmuueckue mMooenu OaHHbIX

IToTpeOHOCTh TTPOSKTUPOBINUKOB 0a3 JaHHBIX B OoJjiee YIAOOHBIX M MOIIHBIX CPEICTBAX MOJCIUPOBAHUS
MpeIMeTHOH 00NacTH BBI3BANA K XM3HHM HAIPABICHUEC CEMAaHTHYECKUX MOJAENeH MaHHBIX. XOTA io0as pa3BUTAs
CEeMaHTHUYeCKas MOJEeNIb NaHHBIX, KaK M PENSIUOHHAs MOJeNb, BKIIOUYAET CTPYKTYPHYIO, MaHUIYJSIIMOHHYIO H
[EJIOCTHYI0 YacTH, IJIaBHBIM Ha3HAYCHHEM CEMAaHTHYCCKHX MOJeNeil sBisercs oOecmeueHne BO3MOXKHOCTU
BEIP)KEHHSI CEMAaHTHKY TaHHBIX.

IIpexxae ueM MBI KOPOTKO PacCMOTPUM OCOOEHHOCTH JIBYX PACHpPOCTPAHEHHBIX CEMaHTHYECKHUX MOJeNei,
OCTAHOBHMMCSI Ha BO3MOXKHBIX 00JIACTSIX UX MPUMEHeHus. Yallle BCero Ha MpakTHUKE CEMaHTUYECKOE MOJICTUPOBAHHE
HCTIONB3YeTCs] Ha TIEPBON CTAJNU TPOEKTHPOBAHMA 0a3bl MaHHBIX. [Ipy 3TOM B TepMHHAX CEMAaHTUYECKOW MOIEIH
MIPOM3BOANTCS KOHIICTITYal IbHasA cxeMa 0a3bl JaHHBIX, KOTOpasl 3aTeM BPYUHYIO Ipeo0pa3yeTcsl K pesIIUOHHON (MITh
KaKoW-JIM0O Apyroii) cxeme. ITOT MPOIIeCC BIMOJHASTCS MO YIIPaBIEHUEM METOUK, B KOTOPBIX TOCTATOYHO YETKO
OTOBOPEHHI BCE JTAIBl TAKOTO IpeodpazoBanmsi. OCHOBHBIM JOCTOMHCTBOM JAHHOTO HOAXOJA SIBISICTCS OTCYTCTBHE
MOTPEOHOCTH B JOMOJTHUTENBHBIX MPOTPAMMHEBIX CPEICTBAX, MOANEPKUBAIOIINX CEMAHTUIECKOE MOJCITHUPOBAHHUE.
Tpebyetcst TONBKO 3HAHKWE OCHOB BBIOPAHHOI CEMaHTHYECKOW MOJENH U IIPAaBUII MPeoOpa3oBaHUs KOHLENTYaIbHOM
CXEMBI B PEILIIIHOHHYIO CXEMY.

CrnemyeTr 3aMeTHUTh, YTO MHOTHE HAYMHAIOIINE MPOCKTUPOBINUKU 0a3 NTAaHHBIX HENOOIICHUBAIOT BAXXHOCTDH
CEMAHTUYECKOTO MOJISTUPOBAHUS BPYUYHYIO. 3a4acTyl 3TO BOCIPHUHHMAETCS KakK JOTOJHUTENbHAS W W3JIHIITHSIS
pabota. OTa TOUKa 3peHUs aOCOMOTHO HEeBepHA. Bo-TIepBHIX, MOCTPOCHNE MOIITHON M HATISATHON KOHIENTYaIbHOH
cxeMbl BJl mo3BosisieT Ooiiee MONHO OICHUTH CHEIU(PHUKY MOICIUPYEeMOW MpEeIMETHOH 00JacTh W H30ekKaTh
BO3MOJKHBIX OIIMOOK Ha CTaAMU MPOCKTUPOBAHUS cXeMbl pesiunoHHoN BJl. Bo-BTOpEIX, Ha 3Tane CeMaHTUYECKOTO
MOACJIMPOBAHUA TPOU3BOAUTCA BaXXHasd JOKYMCHTalUA (XOTH 6])1 B BUAC BPYYHYIO HApUCOBAHHBIX JUAarpaMm Hu
KOMMEHTAapHeB K HHM), KOTOpas MOXKET OKa3aTbCs OYEHBb IIOJIE3HOW HE TONBKO TPH MPOCKTUPOBAHUU CXEMBI
pensimonHoi BJI, HO M Mpu BKCIUTyaTaluy, COMPOBOKACHNUN U Pa3BUTHH YXkKe 3amoyiHeHHo# B/I.

HeO)lHOKpaTHO MPpUXOAUIJIOCH U MPUXOAUTCA H36J'IIOI[3TI) CUTyallil, B KOTOPbIX OTCYTCTBHUEC TAKOTO poOJa
JOKYMEHTALMN CYIIECTBEHHO 3aTPyAHSET BHECCHHE Nake HEOONBIINX HM3MEHCHHH B CXEMYy CYIIECTBYIOUICH
pensunonHoil BJl. Koneuno, 3To oTHOcUTCS K citydasM, Koraa mpoektupyemas b/ cogepxut He cauIkoM masioe
gucno tabnui. Ckopee Bcero, 63 CeMaHTHYECKOTO MOJCTHUPOBAHHUS MOXKHO OOOWTHCH, €CIIM YUCIO TaOJHIl HE
MpEeBhIIIaeT AECATH, HO OHO COBEpIIEHHO Heobxomumo, ecnu b/l Bkiarowaer Oomee cotHm Tabmwmr. Jis
CIPaBeUIMBOCTH 3aMETUM, 4YTO NpOIelypa CO3JaHUS KOHIENTYyaJbHOW CXEMbl BPYYHYIO C €€ MOCIEIYIOLIUM
npeoOpa3zoBaHUeM B pelsIMOHHYI0 cxemy B/l 3aTpynHutensHa B ciydae O0onpmux B/l (comepkammx HECKOIBKO
coteH Tabmui). [IpuauHbl, 0 BCeld BUIUMOCTH, HE TPEOYIOT MOSICHEHHH .

Hctopust cucrem aBTOMarm3anmum mpoekTupoBanus 0a3 nanHeix (CASE-cpencts) Hawamack C
ABTOMATHU3AIUH MIPOIIECCa PUCOBAHMUS JUArpaMM, MIPOBEPKH WX (HOPMATBHON KOPPEKTHOCTH, OOSCTICUSHHS CPEJICTB
JIOJITOBPEMEHHOI'0 XpaHEHU JUarpaMM U Apyroil NpOeKTHON NOKyMeHTaluu. KoHeuHo, KOMIIBIOTEpHAs MOIEpKKa
paboThl ¢ muarpamMmmamMu Uis mpoektupoBmuka b/l odeHs mome3Ha. Hamudue SIIeKTpOHHOTO apXWBa IPOEKTHOM
JOKYMCHTAIIUN MOMOTAcCT MPU SKCIITyaTalluu, aAMUHUCTPUPOBAHNUN U COIIPOBOXKICHHUU 633[;1 JaHHBIX. Ho CHUCTEMA,
KOTOpasi OTPaHUYMBACTCS MOAJNEPKKON pPHCOBaHUS JMarpaMM, IMPOBEPKOW HMX KOPPEKTHOCTH W XpaHECHUEM,
HallOMUHAET TEKCTOBBIA PEAAKTOp, MOAJNEPKHUBAIOIIMNA BBOJ, PEIAKTHUPOBAHHWE W IPOBEPKY CHHTAKCHUYECKOH
KOPPEKTHOCTH KOHCTPYKIIMA HEKOTOPOTO SI3bIKa MPOTPaMMHPOBAHMS, HO CYIICCTBYIOIIMH OTAENBHO OT
KoMmmATopa. KakeTcst eCTeCTBEHHBIM JKEIaHHE PACIIMPUTh TaKOM pemakTop (QYHKUMSIMH KOMITWIATOPA, M 3TO
JEHCTBUTENBHO BO3MOXKHO, IMOCKOJIBKY M3BECTHA TEXHUKA KOMIWIALMU KOHCTPYKIHN SI3bIKa MPOTPaMMUPOBAHUS B
KOJBI 1IeJICBOT0 KOMIIbIOTepa. Ho KOJIb CKOpO MMeeTCsl YeTKas METOAMKa MpeoOpa30BaHus KOHIENTYaIbHON CXEMBI
B/l B pemaumoHHyI0 cxeMy, TO IModYeMy OBl HE BBIIONHUTH HPOTPAMMHYIO PEATH3ALUI0 COOTBETCTBYIOIIETO
CKOMITUJIATOPA» U HE BKIIIOYUTD €€ B COCTaB CUCTEMBbI MPOSKTUPOBAHUs 0a3 JaHHBIX?

Ota uues, eCTECTBEHHO, MoKa3aiach pasymMHol npousBogurensiMm CASE-cpencts npoektupoBanust Bl
[Nonapnsromee GONBIIMHCTBO MOZOOHBIX CHCTEM, MIPEACTABICHHBIX HAa PBIHKE, 00ECIIeYnBaeT aBTOMAaTH3HPOBAHHOE
npeoOpa3oBaHne AWAarpaMMHBIX KOHIENITYalbHBIX CXeM 0a3 [aHHBIX, HIPEACTABICHHBIX B TOW WM WHOU
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CEMaHTUYECKOH MOJICNT NaHHBIX, B PEISIMOHHBIC CXEMbI, CrielM(UIIMPOBaHHbIC Yaile Bcero Ha sizbike SQL. YV
yuTaTeNs MOXKET BO3HHUKHYTh  BONPOC, TMOYEMY B  TpEAbLAyHIEM MPEeNIOKEHUH TOBOPUTCS  TPO
«aBTOMaTHU3MPOBAHHOE», a HE NP0 «aBTOMaTH4ecKoe» npeobOpasoBanue? Bce neno B TOM, 4TO B TUITUYHON cxeme
SQL-opuenTupoBanHoil bJl MOTYyT cojepaTbcs ONpeleNieHHus] MHOTMX OOBEKTOB (OTpaHMUYCHHH II€IOCTHOCTH
00IIIeTo BHIA, TPUITEPOB M XPAaHUMBIX TIPOLENYpP H T. A.), KOTOPbIC HEBO3MOKHO CT€HEPHUPOBATH aBTOMATHUECKH HA
OCHOBE KOHLENTyaJlbHOU cxembl. [103ToMy Ha 3aBepluaronieM dTare MPOeKTUPOBAHUS PENSIIUOHHON CXeMbI CHOBA
TpeOyeTcs pydHas padoTa MPOSKTHPOBITHKA.

Fme pa3 oOpature BHHMaHHE Ha TO, KaKOH XOJ pacCcyKICHUH NMpHBENT HAC K BBIBOLY O BO3MOXKHOCTHU
aBTOMAaTHU3alMH Tpoliecca Mpeodpa3oBaHusl KOHLENTyalnbHOH cxembl b/l B pemsiuoHHyto cxemy. Ecnu co3zgarenu
CEMaHTUYECKOH MOJeNIM JaHHBIX MPEJOCTaBIAIOT METOIWKY TNpeoOpa3oBaHUs KOHIENTYaJbHBIX CXeM B
PEISIIOHHBIE, TO OYeMy OBl HE peali30BaTh MPOTPaMMy, KOTOPasi MPOM3BOAUT T€ XKe MPeoOpa3OBaHMs, CIEAYS
TO >xe Meroauke? 3amaauMcs Temeph JAPYTMM, HO, MO CYIIECTBY, CXOXXHUM BompocoM. Ecnmu cospatenu
CEMaHTUYECKOH MOJENIM JaHHBIX MPEJOCTaBIAIOT S3bIK (HAmpuUMep, AUarpaMMHBINA), HCIONB3Ysl KOTOPBIH
npoektupoBikr bJ[ Ha ocHOBe HWCXOMHOH HWHGpOpPMAIMM O TMPEIMETHOH o0nacTd Moryt chopMupoBaTh
KOHIENTyalbHyl0 cxeMy bJl, To mouemy OBl He pealM30BaTh Mporpammy, KOTOpas cama TeHepupyeT
KOHIENTyallbHYI0 cxemy B/l B cOOTBeTCTBYIOIIEH CEMaHTHUYECKOM MOJIENH, HCIIONb3Ysl UCXOIHYIO HH(OPMAIIIO O
npenMeTHOH oOmactu? XoTs Ham He wu3BecTHBl Kommepueckue CASE-cpenctBa mpoektupoBanus b/,
MOICPKUBAOIINE TAKOW IMOIXOI, AKCIIEPUMEHTANBHBIE CHCTEMBI YCIIEITHO cymiecTBoBaIH. OHH TIPeNCTaBISUIN
c000ii UHTETPUPOBAHHBIE CHCTEMBI IPOSKTUPOBAHUS C ABTOMATH3HUPOBAHHBIM CO3/IaHUEM KOHIENTYaJIbHOW CXEMBI
Ha OCHOBE MHTEPBBIO C AKCIEPTAMHU MPEAMETHOM OOJIACTH W TOCIEAYIOMIMM IpeoOpa3oBaHreM KOHIEITYaIbHOM
CXEMBI B PEILIIIHOHHYIO.

Kax mnpasuno, CASE-cpeactBa, aBromMartuzupymolie Mpeodpa3oBaHue KOHLENTyalnbHOH cxembl BJ] B
PEISIIOHHAYT0, POU3BOMAT PEIIIHOHHYI0O cXeMy 0a3bl JaHHBIX B TpeThell HopMmanmbHOH (opme. Hopmanmzarms
0oJree BEICOKOTO YPOBHSI YCIIOKHACT MIPOTPaMMHYIO peajli3annio H PeaKo TpeOyeTcst Ha MPaKTHKE.

Hakonen, TpeTbs BO3MOXXHOCTb, KOTOPYIO CJeIyeT YHIOMSHYTh, XOTS OHa €lle He BhIIUIa (WIM TOJIBKO
BBIXOJIUT, @ MOXET ObITh, TaK HHUKOTJIA W HE BBIMIIET) 3a TpeAesbl MCCIEeN0BATEeIbCKUX U JKCIEPUMEHTATbHBIX
MPOEKTOB, — 3TO paboTa ¢ 6a30¥l MaHHBIX B ceMaHTHueckoi Moxaeiu, T.e. CYBJ], ocHOBaHHbIE HA CEMaHTHYECKUX
MOJIeJIsIX JaHHBIX. [Ipy 5TOM CHOBa paccMaTpUBAIOTCH JIBa BapHaHTa: 00eclieYeHre MOIb30BaTENbCKOr0 HHTepdeiica
Ha OCHOBE CEMaHTHYECKON MOJIENIN TAaHHBIX C aBTOMATHYECKHM OTOOpaKeHHEM KOHCTPYKIMH 3TOro uHTepdeiica B
PEISIIMOHAYI0 MOJENb JaHHBIX (3TO 3a/ada MPUMEPHO TOTO K€ YPOBHS CIIOKHOCTH, YTO W ABTOMATHYCCKAs
KOMITIUIALNS KOHIENTYallbHOM CXeMBl 0a3bl JaHHBIX B PEIBIHOHHYIO cXeMy) W mpsmas peamusamus CYB/I,
OCHOBaHHas Ha KaKOﬁ-HH6O CEMAaHTHYCCKOU MOACIN JaHHBIX. MHuorue ABTOPUTETHBIC CIICTUAIMCTHI MOJIararoT, 4YTO
OMmDKe BCErO0 KO BTOPOMY IIOAXOAY OOBeKTHO-opueHTHpoBaHHBe CYB/l, ubM MOAeny NaHHBIX 1O MHOTHM
mapamMeTpaM OJHM3KH K CEMaHTHYECKUM MOJACISAM (XOTSI B HEKOTOPHIX aCTIeKTaX OHU 00JIee MOIIIHBL, @ B HEKOTOPBIX —
OoJiee ci1adbI).

[Janee mepexonuM K ACIIONBE30BAHAIO TEPMHHOB Ta0JIHIIa, CTPOKA U CTOIOEI] BMECTO CTPOTUX PEIISIIUOHHBIX
TEPMHUHOB OTHOIIEHUE, aTPUOYT U TaOIHIIA, TOCKOIBKY 3IeCh MO «PEIAINOHHBIMI) 0a3aMH JaHHBIX TIOHUMAIOTCS,
r1aBHBIM 00pa3oM, SQL-opueHTupoBaHHbIE 0a3bl JAHHBIX, JUIS KOTOPBIX 3Ta YINPOIICHHAs TEPMHHOJIOTUS Oolee
€CTECTBEHHA.

MHorue CTOPOHHUKM PEJILMOHHOTO TMOJAXOAa CUUTAIOT OTCYTCTBUE pPa3fefbHOrO MpeAcCTaBIeHUs
CyHlHOCTeI‘/‘I U CBSI3eH IpEeUMylICCTBOM peHHL[PIOHHOﬁ MOJCJIN JaHHBIX, MOTUBUPYS 3TO TEM, 4YTO 3a4aCTyrO TO, YTO
BUEPa CYUTATIOCH CYIIHOCTBIO, CETO/IHS pa3yMHEe MPHUHSTH 32 CBA3b, U HA000POT. ITO, O€3YCIOBHO, BEPHO C TOUKH
3peHHS MOUICPKKUA U MOAM(DUKAIMY CYIICCTBYIONIMX PEIMUOHHBIX 0a3 JaHHBIX, HO OTHIOAb HE TaK C TOYKH
3pEHHUS TPOEKTHUPOBAHUS 0a3bl JAHHBIX.

I/I3HaBHa CyHmeCTBYCT OTJICHI)HBIﬁ KJIacC IpOrpaMMHBIX CHUCTEM, MNPEAHA3HAYCHHBIX MJId aBTOMAaTHU3allun
MPOCKTHPOBAaHMUS HOBBIX MPOAYKTOB B Pa3HBIX OOJIACTAX MPOMBIIUICHHOCTH — aBTOMOOHIICCTPOCHHH,
a’POKOCMUYECKOH MPOMBIIUIEHHOCTH, 3JEKTPOHHOM NPOMBIIUIEHHOCTH M T.JA. OYeBHAHO, YTO MPOLECC
MPOSKTUPOBAHUSI AaBTOMOOMIISL MIPUHIIMITHAILHO OTIUYAETCsl OT MpoIlecca MPOSKTUPOBAHUS MUKPOIpOIleccopa, Ho,
TeM He MeHee, s o0o3HadeHms mro0oi Cucrembl ABTOMAaTH3alUK [IpOEKTUPOBAHUSI HCIIONB3YETCS
cobuparenpubiii TepMuH CAIIP (CAD — Computer Aided Design). DTo ompaBmsiBacTCss TEM, UYTO pa3HBIE
nonknaccel CAIIP mMmerorT ropasmo Oosnbliie OOMIMX 4YepT, YeM pasnuuuid. Tak BOT, CHCTeMa aBTOMATH3alluh
npoektupoBanus b/l mo cBoeMy Ha3zHaYEHWIO U CTPOSHUIO B OOJIBIICH cTeneHH sBisieTcs: cucteMoi kinacca CATIP,
gem cuctemoii xiacca CASE (Computer Aided Software Engineering). Ilo Bceil BumammocTH, cpeacTsa
ABTOMAaTHU3WPOBAHHOHN TOJIEPIKKH MPOCSKTUPOBaHUS 0a3 NaHHBIX CTal B CBoe Bpemsl Ha3biBaTh CASE-cpencTBamuy,
MTOCKOJIBKY OHHM OOBIYHO BKJTFOUAIH HE TOJIBKO MHCTPYMEHTHI [T HOAIEPKKH MTPOCKTUPOBAHNUS, HO U HHCTPYMEHTEI,
MOJICP)KUBAIOIINE TMPOCKTUPOBAHUE M Pa3pabOTKy TNPUIOKEHWH 0a3 JaHHBIX. B TOCIeIHHWE TOOBI TaKHe
HHCTPYMEHTHI BCE Peke MPOU3BOIATCA B BUJIE OAHOTO Makera, u caM TepMuH «CASE-cpeacTBoy» moyTH BBILIEN U3
ynotpebienus. Tem He MeHee, MMOCKOJIBKY HE HMOSBHIIOCH Kakoe-THOo Apyroe coOMparenbHOE Ha3BaHHE CPENCTB
MOJICPIKKHU MPOSKTUPBAHUS 0a3 TaHHBIX, MBI OyIEM MTPOIOJDKATH UCIIOIE30BATh HIMEHHO 3TOT TEPMHH.

Cemanmuueckas mooens Entity-Relationship (Cywnocmo-Cea3v)



B 31Ol meKumMm MBI KpPaTKO pPAacCMOTPHUM HEKOTOpHIE HYEPTHl ONHOW W3 Hambojee MOMYISIPHBIX
CEeMaHTHUYECKUX Mojenel naHHbIX — Monenu «CymHocTh-CBs3p» (dacTo ee HasbBaloT KpaTtko ER-monensio
ot Entity-Relationship).

3mech ciemyeT cHenaTh [Ba 3aMEuUaHMs, Kacalolluecs, IJIaBHBIM oOpaszoM, TepmuHomorum. Oba
tepmuHa relation u relationship moryr ObITh IepeBemeHBI Ha PYCCKHil sA3BIK Kak OTHOmIeHHE. [lodTOMYy B
pycckos3pluHOM nmTeparype ER-momens wWHorma Ha3eIBAalOT  MOJIEINBIO CYIIHOCTB-OTHOLIEHHE, a HMHOTJa
U PENIIMOHHON CEMaHTUYECKOI Moienbio. HaBepHOe, B 3TOM HET HUYETO CTPAITHOTO, eclu ToBopuTh 0 ER-Monenu
B OTPBIBE OT TEMATHKU IPOSKTHPOBAHUS PEILIIUOHHBIX 033 JaHHBIX.

Ho ecnu Tpebyercst OMHOBPEMEHHO UCIOJIL30BAaTh TePMHUHBI ER-MOENu U pensiiMOHHON MOJIEN TaHHBIX,
TO, Oe3ycnoBHO, TpebyeTcs MpUMEHATH Uisi TepMuHOB relation u relationship pasusie pycckue SkBHBaneHTHI. 3a
9THMH TEpPMHUHAMHU CTOST BECbMa pa3lIMUHBIC TMOHATHA. B permsimnoHHONH Monenmu oTHomeHwe (relation)— 3To
SIUHCTBEHHAs] POJIOBas CTPYyKTypa HaHHBIX. C IOMOIIBIO 3TOrO K€ MEXaHW3Ma IPEACTAaBISAIOTCS «CBS3aHHBIC)
CYIIHOCTH (BCIIOMHHUTE, HampuMep, Mpo BHEIIHUE Kioun). Kak MbI yBUaMM HeMHOro mozxe, B ER-momenn mis
MIPEICTABICHUS CXeMBI 0a3bI JAHHBIX UCIIONB3YIOTCS BA PABHOIIPABHBIX IIOHATHS — CYITHOCTH U cBs13b. CBsizu B ER-
MOJIEJIH UTPAOT POJIb, OTIMYHYIO OT TOM, KaKyl0 HIPAIOT OTHOIICHHS B PEISIIOHHON MOJIEIIH TAaHHBIX.

Kpome TOoro, B  pPYCCKOA3BIYHYIO  TEpPMHHOJOTHIO  BOILIA W 4YWCTasd  TPaHCIUTEpalus
TepmuHa relation uMeHHO B CMBICIIE OTHOLIEHHE. MBI TOBOPHM, HalpUMEp, MPO PESIIUOHHYIO MOJETb IaHHBIX,
PEIIIHOHHYO areOpy U T. X., IOHIMAasi MOJIENb TAHHBIX, OCHOBAHHYIO Ha OTHOIICHHSX, alNreOpy OTHOMICHUHN U T.
n. ITo sroMy moBoxy, mo KpaiiHell Mepe, B KOHTeKCcTe 0a3 JaHHBIX, pa3yMHO OKOHYATEJIBbHO 3ape3epBHUpPOBATH
TepMmuHbI relation u oTHoteHue it 0003HAYEHUS ~ MOHSATUN  PEISIIMOHHOW  MOJENM  JaHHBIX, & s
tepmuHa relationship ncrons3oBars Apyroit JOMYCTHMBIN PyCCKOS3BIYHBINA SKBUBAIEHT — CBA3b.

Ha wncnonp3oBanuu pasHbIX BapuaHTOB ER-Mozmenun ocHOBaHO OOJBIIMHCTBO COBPEMEHHBIX IOJAXOJOB K
MPOSKTUPOBAHUIO 0a3 JaHHBIX (TJIIABHBIM 00pa3oM, PENIMOHHBIX). Momaens Obuta mpeayoxkeHa [Tutepom Yenom
(Peter Chen) B 1976r. MogenupoBanue MNpeaMETHOH 00JacTH OasupyeTcs Ha HCIOJIb30BAaHWH TpadUIeCKUX
JMarpamM, BKJIIOYAIOMIMX HEOOJBIIOE YHCIO Pa3HOPOAHBIX KOMIIOHEHTOB. [IpocToTa ©  HamIAAHOCTB
MIPe/ICTaBIICHNs] KOHIIENTYaJIbHBIX cXeM 0a3 paHHbIX B ER-Mojenn npuBenn K ee IHMPOKOMY PAaCIpPOCTPAHEHHUIO B
CASE-cucTemax, moep >KUBAIONUX aBTOMATH3UPOBAHHOE MPOCKTUPOBAHUE DPEISIIMOHHBIX 0a3 nmaHHbIX. Cpenu
MHOKECTBa pasHoBUAHOCTeH ER-Momenei ogna u3 Hambosiee MOMYNSIPHBIX W Pa3BUTHIX MPUMEHSNIACH B CHCTEME
CASE xomnanuu Oracle. MbI 00cyAnM HEKOTOPHIN yIPOIIEHHBIM BapHaHT 3Toil Moaenu. Eciu roBoputs Goiee
TOYHO, COCPEIOTOYNMCS HA €€ CTPYKTYPHOM U IIEIOCTHON JacTsX.

Ocnosnvle nousmust ER-mooenu

OCHOBHBIMH TIOHATHSIMH ER-Mozenu sBISIOTCS CYNTHOCTh, CBSI3b M aTpuOyT. CYIIHOCTh — 3TO pealbHBIN
WK TPEACTABIIeMBId 00bEKT, WH(pOpMAIMsI O KOTOPOM [OJUKHA COXPAaHAThCI M OBbITh JOCTymHOI.43) B
nuarpammax ER-Mozenu cymniHoCTh MpeacTaBiseTcs B BUAC MPIMOYTOIbHHUKA, COACPIKAIIETo UM CYIITHOCTH. [Ipu
3TOM HMs CYIIHOCTH — 3TO WMS THIIA, @ HE HEKOTOPOr0 KOHKPETHOIO 3K3eMIUIApa 3TOro Tuma. Jjis Ooblmei
BBIPA3UTEIBHOCTH W JIYYIIErO MOHMMAHHS MMS CYITHOCTH MOYKET COIMPOBOXKIATHCSA MPUMEPAMH KOHKPETHBIX
9K3EMIUTIPOB STOTO TUIIA.

ABROOOPT
HAOPHMER ,
MepaMeTEerD,
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Puc. 5.1. TIlpumep THNa CyIHOCTH
Ha puc. 5.1 mzobpaxena cymuocts ADPOIIOPT ¢ mpumepHbiMu sx3eminiipamu  «lllepeMerbeBo» U
«Xutpoy». DTa TPUMUTHBHAs JguarpaMMa TeM HE MEHee HeceT BaxkHyr wuH(opmanuio. Bo-mepBbiX, oOHa
MOKa3bIBACT, YTO B 0a3e NaHHBIX OyIyT COAEPIKATHCS OJHOTHUITHBIE CTPYKTYPBI JaHHBIX (SK3EMIUIAPHI CYITHOCTH),
OIHCHIBAIOIINE a3PONOPTHI. BO-BTOPBIX, MOCKOJBKY B KHM3HH CYLIECTBYET HECKOJIBKO TOUEK 3PEHHS Ha a’dpOMOPTHI
(Hampumep, ToUKa 3peHHs MUJIOTA, TOUKA 3PEHUS MACCaKUpa, TOYKA 3pEHUs aJMUHUCTPATOPa) U ITHUM TOYKAM
3pEHUs COOTBETCTBYIOT Pa3HbIe CTPYKTYPHI IaHHBIX, TO TIPUBEACHHBIC TPUMEPHI a3POIIOPTOB IMO3BOJIIOT HECKOIBKO
CY3UTb JOIYCTUMBI HAOOp TOuek 3peHus. B Halem ciyyae mpUBENEHBI IPUMEPHl MEXKIYHAPOAHBIX a’pOIOPTOB,
TaK 4YTO, CKOpPEe BCEro, UMeeTCs TOUKa 3pEHHS MAaCCaXKUpa WK MIJI0Ta MEKIYHAPOAHBIX aBHapeiCOoB.
[Tpu onpeneneHuy THIA CYIIHOCTH HEOOXOIUMO TapaHTUPOBATh, YTO KAXKABIH SK3EMIULP CYIIHOCTH MOKET
OBITH OTJIIMYMM OT JIFOOOTO APYTOTo SK3EMIUIIPA TOH XKe CYITHOCTU. DTO TpeOOBaHHE B HEKOTOPOM POJIE aHATIOTHIHO
TpeOOBaHUIO OTCYTCTBHA KOPTEXKEH-Ty0IMKaTOB B PENISIMOHHBIX Ta0InIaX.
CBs13b — 3T0 rpadudecku n3o0paxxaeMast aCCOIMAL, yCTAaHABINBAEMAsl MKy IBYMS THIIAMH CYIITHOCTEH.
Kak um cymHOCTB, CBSI3p — 3TO THIIOBOE IIOHATHE, BCE DK3EMIULIPHI OOOHMX CBS3BIBAEMBIX THUIIOB CYIIIHOCTEH
MOMYMHAIOTCA YCTaHABIMBAaEMbIM IpaBWiaM CBA3bIBaHUS. [lodTOMy mpaBUibHEE TOBOPUTH O THUIE CBSA3H,
YCTaHABIUBACMOW MEXIy THIIAMH CYIIHOCTH, W 00 DK3eMIUIIpax THIIA CBS3H, YCTAHABIMBAEMBIX MEXIY
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9K3eMIUIIpaMu THMa cyiHocTh.45) B o0cyxnaemom 3neck Bapuante ER-Monenu 3Ta accouunanust Bcera sBiseTcs
OMHApHON U MOXET CYIIECTBOBATh MEXKAY ABYMS Pa3HBIMU THUIIAMH CYIIIHOCTEH WIJIM MEXIY THIIOM CYLUTHOCTH M UM
ke caMuM (peKypcuBHas CBs3b). B 111000ii cBA3M BBIAEISAIOTCS Ba KOHIA (B COOTBETCTBHHU C CYIIECTBYIOIIEH Mapoi
CBSI3BIBAEMBIX CYIIHOCTEH), Ha Ka)KIOM U3 KOTOPBIX YKA3BIBAIOTCS MIMS KOHIIA CBS3H, CTETIEH KOHIIA CBSI3H (CKOJIBKO
9K3EMIUISIPOB JTAHHOTO THIIA CYIIHOCTH IOJDKHO IIPHCYTCTBOBATH B KAXKIOM OSK3EMIUDIPE JAHHOTO THIIA CBSI3H),
00513aTeTBHOCTD CBA3U (T. €. JI0OO0M JTM DK3EMIULIP JAHHOTO THUIA CYIIHOCTH IOJDKEH yYacTBOBATh B HEKOTOPOM
9K3EMILTAPE JAHHOTO THUIA CBSI3H).46)

CBs13p TpencTaBisieTCs B BUAE HEHANPABICHHOW JMHUH, COCIUHSIOMIEH JABE CYIIHOCTH WM BEAyIIEH OT
CYIITHOCTH K Hel ske camoi. [Ipr 3TOM B MecTe «CTBIKOBKH» CBSI3U C CYIITHOCTBIO UCTIOJIB3YIOTCS:

TPEXTOUCUHBIH BXOJI B NPSIMOYTONBHUK CYIIHOCTH, €CIH Ui 3TOW CYIIHOCTH B CBS3M MOTYT (WM IOJDKHBI)
HCTIONB30BATHCS. MHOTO (many) SK3eMILULIPOB CYyITHOCTH;

OJIHOTOYEYHBI BXOI, €CIM B CBA3H MOXET (WJIH JOJDKEH) Y4acTBOBATH TOJIBKO OJMH 3K3EMILISP CYIIHOCTH.

OO0s13aTeNbHBI  KOHEIl CBS3M HM300pakaeTcsl CIUIONIHOW JIMHHUEH, a HeoOsA3aTeNbHBI — MpPEepBIBUCTON
JIMHUEH.

Cea3p Mmexny cymuoctaMu BUJIET u IIACCAXKHP, mnokasaHHas Ha puc. 5.2, CBS3bIBaeT OWIETHI U
naccaxxupoB. KoHell CBSI3M ¢ MMEHEM «IJIsh» TO3BOJISET CBA3BIBATH C OJHMM MAacCAXUPOM OoJiee oIHOTO Ouiera,
mpUYeM KaKIBIH OMIeT HOIDKEH OBITh CBSI3aH € KAKUM-JIHOO maccaxupoM. KoHeIl CBS3M ¢ MMEHEM «HMEeT»
MOKA3bIBAET, YTO KaXIbI OMJIET MOXKET MPUHAUICKATD TOIBKO OJTHOMY MacCaKUpy, MIPUUEM MacCaXup He 00s3aH
HUMETh XOTs ObI OZIH OHJIET.

oA
EMIIET MACCARHP
HMEET

Puc. 5.2. Tlpumep Tuna cBsi3u

JlakoHMYHAs yCTHASI TPAKTOBKA H300PaKEHHOU TUArpaMMBl COCTOUT B CIIEAYIOIIEM:
kaxapiit BUJIET npennasnauen ams ogaoro u Toibko ogHoro [TACCAXKHUPA;
kax el [IACCAXKHUP moxer uMets oqun uinn 6oixee BUJIETOB.

Ha crmenyromem  mpumepe  (puc. 5.3) m300pakeHa  PEeKypCHBHAs  CBSI3b,  CBSI3bIBArOMIAs
cymuocte MYXYUNHA c el ke camoif. KoHenl ¢BS3M ¢ MMEHEM «CBIH» OIpeAenseT TOT (PaKT, 4TO HECKOJIBKO
Jofei MOTYT OBITh CBIHOBBSMH OJHOTO OTHA. KOHEIl CBSA3M C MMEHEM «OTEl» O3Ha4aeT, 4YTO HE Yy KaKAOro
MY>KYHUHBI TOJDKHBI OBITH CHIHOBBSL.

CRH
MVETITHA .

OTEL

Puc. 5.3. TIpumep peKypCcHBHOIO THIIA CBSI3U

JlakoHnYHas yCTHas TPAKTOBKA M300paKEHHOM JUATPAMMBI COCTOHT B CIICAYIOIICM:
kaxaeii MYJKUMHA siBisteTcst CBIHOM OJHOIO U TOJIBbKO ogHoro MY>KUMHDBI;
kaxaeii MYKUMHA MokeT SBISThCS OTIOM oaHoro win 6oiaee MYKUNH.

ATpUOYTOM CYIIHOCTH SIBJISACTCS JII00as JeTanb, KOTOpas CIYXKHT JUIi yTOYHCHHWS, HICHTU(PHUKALINY,
KJIaCCU(HUKALINH, YHCIOBON XapaKTEPUCTUKHU HIIH BBIPAKCHUS COCTOSIHAS CYIMHOCTH. MIMeHa aTpruOyTOB 3aHOCSTCS B
MPSIMOYTOJBHUK, HM300paKAIONUN CYIIHOCTh, IMOJ HWMEHEM CYIIHOCTH W H300pa)¥arTcs MallbiIMH OyKBaMH,
BO3MOYKHO, C IPUMEPaAMHU.

[pumep tuma cymuoctn YEJIOBEK ¢ yka3aHHbIME aTpuOyTaMu Toka3zaH Ha puc. 5.4. C TeXHHYIECKOM
TOYKH 3pCHHUS aTpUOyThl TUMA CylHOCTH B ER-Moeny moxoxu Ha aTprOyThl OTHOLICHHS B PEIISAIIMOHHON MOJIEIH
JaHHBIX. 1 B TOM, M B JPYroM clydasiX BBEJICHHE HWMEHOBAHHBIX aTpPUOYTOB BBOJHMT HEKOTOPYIO THIIOBYIO
CTPYKTYPY HAHHBIX, UMSI KOTOPOH COBHAJAeT C MMEHEM TuIla CYUIHOCTH B ciydae ER-Mozmenu wimu ¢ umeHem
MEPEeMEHHON OTHOILIEHUS B Cly4yae PEJIILMOHHOM MOJAEIH. DTOM TUMOBOM CTPYKTYype IOJDKHBI CIEJOBAaTh BCE
9K3EMIUIPBl TUIA CYLIHOCTU MM BCe KopTexu oTHoumeHud. Ho umeercs u BaxxkHoe orinvuue. HarmomHuM, 4yTO B
PEISIIMOHHOW  MOJNENM  JaHHBIX  aTpUOyT  ONpenenseTcs Kak  yIopsAOYeHHas  mapa <uMs_aTpuoyrTa,
uMs_JToMeHa> (Wiu <umsl_aTpuOyTa, uMsa_0a30BOro_THUIMA JAHHBIX>, €CJIU MOHSATHE IOMEHA HE IMOIEPIKUBAETC).
3aroyloBOK OTHOIIICHUS, OINpeAesIeMbli KaK MHOXXECTBO TAaKUX Tap, MPEJCTaBJIsIeT COOOH TIOJHBIA aHajIor
CTPYKTYPHOI'O THIIa IaHHBIX B A3BIKAaX MPOrPaMMHUPOBAHHUA.
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Puc. 5.4. Tlpumep Tuma CYIIHOCTH C aTPHOYTaMU

IIpu ompenenenun atpuOyToB THma cymHocTH B ER-Monmenu ykasanue nomena atpulyTa He sIBIseTCA
00s13aTeNBHBIM, XOTS 3TO M BO3MOXHO (cM. Hmke). OOCynnM, YeM BBbI3BaHA 3Ta BO3MOXKHOCTH «OCJIa0JICHHOTOY
orpeneneHus arpuOyToB. [Ipeskae Bcero, Kak y:ke 0TMEYaIoCh, CEMaHTHYECKHE MOAETH JaHHBIX UCTIONB3YIOTCS IS
MOCTPOCHUS] KOHLENTYyalbHbIX cXxeM bBbJl, U 3TH cxeMmbl mpeoOpas3yloTcsi B perluMoHHble cxembl bJl, KoTopbie
noanepxuBaroTcs Toil wnu unoit CYB/I. Hecmotps Ha To, 4TO B HacTosiiee Bpems TUnosbie Bo3MoxHocTH PCYB /]
B OCHOBHOM CTaHIAapTH30BaHBI (Ha OCHOBE cTaHmapTa s3bika SQL), meramm 06a30BOro HabOpa THIIOB NAHHBIX H
CPEICTB OIpEeIeNieH!s] IOMEHOB B Pa3HBIX CHUCTeMax MOTYT pasnuuarkcs. [lockonbky mnpomsBogutenu CASE-
CPEICTB TPOCKTHPOBAHUS PENAUUOHHBIX bBJl cTpemsaTcs He CBA3bIBaThH OOECHeuMBacMble UMH BO3MOXHOCTH
CEMaHTHUYECKOTO MOJENMPOBaHMs ¢ KOHKpeTHOU peanuzanueid CYB/], oHu cTUMyIHpYyIOT OTKIAABIBAHUE CTPOTOTO
OTIpe/IeJICHUs] TUTIOB aTPUOYTOB JI0 CTaUH MIOJIHOTO ONPEAETICHNS PEISAIIMOHHON CXEMBI.

Kpome Toro, HamoMHHUM, 4TO MPH OMpPEACICHUN aTpuOyTa OTHOIIEHHS JOMYCKAeTCs MCIONb30BaHUE UMEH
aTpuOyTOB, COBIANAIOMIMX C WMCHAMH CBOHX [OMEHOB (3TO IBa pa3HBIX MPOCTPAHCTBA WMEH, M HAaJIHIHE
OJIMHAKOBBIX UMCH y aTpHOYTOB M JOMEHOB HE BBI3BIBAaCT KOJUII3HIA). [loaTOMY Ipn onpeaeeHun aTpuOyToB THIIOB
CYIITHOCTH MOKHO TaK MOAOHpaTh UX UMEHA, YTO OHHU B JalibHeiIeM OyIyT MOJCKa3bIBaTh, KAKUE JOMEHBI Y 3THUX
aTpuOyTOB UMEIOTCS B BUAY. [loHMMaHMIO TIpeAIIoNaraeMoi CyTH TOMEHOB CIIOCOOCTBYET U BO3MOKHOCTD YKa3aHUS
pUMEPOB 3HaUeHUI aTpuOyToB. Hampumep, Ha puc. 5.4 umeercs aTpuOyT TOXI POKICHUS, B KAUECTBE MPUMEPHOTO
3HAYEeHUsI KOTOporo ykazaHo «1976». DTo moOACKas3bIBaeT, YTO B PEISIMOHHOW CXEME MpPU ONpeACICHHH
COOTBETCTBYIOIIETO aTpuOyTa Haunbojiee eCTECTBEHHBIM 0a30BBIM THUIIOM JaHHBIX OyJIeT TEeMIOPaJIbHBIA THII
«JIATA», 3Ha9€HHUS KOTOPOTO 33JaI0T ATy C TOYHOCTHIO JI0 TOJIa.

Yuuxanvnvie uoenmughuxamopsvr munog cywpocmu

Kak ormeuanock BEIIIE, NMPH ONpEACICHUH THIA CYIIHOCTH HEOOXOAWMO TapaHTHPOBATH, YTO KaXKIBIHA
9K3EMIUISP CYIIHOCTH SIBISIETCSI OTIMYUMBIM OT JIIOOOTO JPYroro SK3eMIUIIpa Toil ke cymiHocTH. ITockonbky
CYIIHOCTh SIBJISICTCS aOCTpaKIMe peajbHOro WM MPEACTaBIIEMOro OOBbEKTa BHEIIHET0 MHpPa, 3TO TpeOOBaHME
HY)KHO WMETh B BHIYy YyXXE¢ NpH BBHIOOpE KaHAWIATA B THIBI CYIOIHOCTH. Hampumep, NpemmonoxuM, dTO
MPOEKTHpYeTCs 0a3a MaHHBIX sl TOANCPKKH pabOTHl KHIKHOTO CKiaga. Ha ckimage MOryT XpaHHThCA
MIPOM3BOJIBHBIE YACTH THpaXka JIF0O0ro M3aHus 000 KHUTH. MOXKET 1 B 3TOM Cllydae WHIUBHIyalbHas KHUATA
SBIITBCS. TIPOOOPa3OM THIIA CYITHOCTH? YTBEp)KOAeTCs, 4YTO HET, IOCKOIBKY OTCYTCTBYET BO3MOXKHOCTB
pa3nuYeHuss KHUT OJHOTO m3maHua. /[ KHIDKHOTO CKiaga mpooOpa3oM THIIA CYITHOCTH OymeT Habop
OJITHOMMEHHBIX KHHI' OJIHOTO aBTOpA, BBHIMICALIMX B OJHOM M3iaHuu. OJHUM U3 aTpuOyTOB 3TOrO THIA CYIIHOCTH
Oyzmer uncno KHUT B Habope. Ho korma kHura mocTymaeT B OHONMOTEKY W €l NpHUCBaWBaeTCs YHHUKAJIBHBINA
OnOIMOTEUHBI HOMEp, OHA CTAaHOBHUTCS PasyMHBIM IpooOpa3oM Thma cymHocTH. [110xo0 ycrpoeHs! 6nbInoTexH, B
KOTOpBIX HE pa3iIMyaloTCs WHIUBHIyalbHbIE KHUIHM (AK€ OZHOMMEHHbBIE KHUTH OJHOTO aBTOPA, BBIIICIIINE B
OJTHOM W3JIaHVH).

Ho mpu mpoextupoBannm 6a3bl HaHHBIX MajJO TOTO, YTOOBI MPOEKTHPOBIIMK YOEAWJICS B MPaBHIBHOM
BBIOOpE THIIOB CYIIHOCTH, TapaHTHPYIOIIEM pa3luiue SK3EMIULIPOB KaXIOro THMa cymnrHocTd. Heobxommmo
COOOIINTH CHCTEME aBTOMAaTH3aluu mpoekTtupoBanus b/l, kakum o0pazom OyIyT pa3nuvaThCs 3TH SK3EMIULIPEI, T.
€. COOOIINTh, KaK KOHCTPYHPYIOTCS YHUKAJIbHbIE NICHTH()HUKATOPH! 3K3eMIUIIPOB Kaxkaoro tumna cymHocti. B ER-
MOJIEJI Y DK3EMIULIpa TUIA CYIIHOCTH HE MOXKET OBITh Ha3Ha4aeMOro IOJIb30BaTeNleM NMEHH WIIM Ha3Ha4aeMoro
CHCTEMOH BHEIIHEr0 YHHKaIbHOIO HACHTU(HKATOpa. DK3EMIULIP THUMA CYIIHOCTH MOXKET UICHTHU(UIMPOBATHCS
TONBKO CBOMMH HHAWBUAYaTbHBIMA XapaKTCPHCTHKAMHU, a OHHU IPEACTABIBIIOTCS 3HAUYCHHSMH aTPHUOYTOB H
9K3EMIUTIPaMH TUIIOB CBSI3H, CBA3BIBAIONIMMH JaHHBIH SK3EMIUIAP THIA CYITHOCTH C K3EMIUIAPAMH JIPYTHX THIIOB
CYIIHOCTH HJIM 3TOTO K€ THIA CYIIHOCTH. [109TOMy YHHUKaJIbHBIM HASHTU(QHUKATOPOM CYIIHOCTH MOXKET OBITh
aTpuOyT, KOMOMHAIMS aTpUOyTOB, CBSI3b, KOMOMHAIMS CBA3EH MJIM KOMOWHAIMS CBS3eH M aTpUOyTOB, YHHKAIBHO
OTJIMYAIONIasl JII0OOH SK3EMILIAP CYIIHOCTH OT APYTUX 3K3EMILIIPOB CYLIHOCTH TOTO K€ THIIA.

[IpuBenem neckonmpko mnpumepoB. Ha puc. 5.5 mokazan tun cymuoctn KHUI'A, npuromuerii st
WCTIONIB30BaHMs B 0a3e JaHHBIX KHIDKHOTO ckiana. [Ipw m3manum 000l KHUTH B JIFOOOM H3JaTelbCcTBE (Kpome
MUPATCKUX, KOTOPBIMU MBI JJIsI TPOCTOTHI ITpeHeOpexeM) eif mpucBanBaeTcsl yHUKanbHbIH Homep — ISBN. IlonsaTHo,
4YTO 3HaueHWe aTpubyTa ISHn OyaeT yHUKaIbHO WACHTH(UIMPOBATH MAPTHIO KHUT Ha ckiane. Kpome Toro,
KOHEYHO, B KAUeCTBE YHUKAILHOTO HACHTH(HUKATOPA FOANTCS B KOMOWHaNus aTpuOyTOB <aBTOp, Ha3BaHUE, HOMEP
W3aHMs, N3AATEIbCTBO, TOJI U3JaHUS .
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HMCIC KHHT Ha CEIage

Puc. 5.5. Tun cynHoCTH, 3K3eMILISIPBI KOTOPOTO WASHTUGHUIMPYIOTCS aTpHOyTaMHu

Ha puc. 10.6 nmarpamMma BKIIIOYAeT ABa CBS3aHHBIX TUIA CYIIHOCTH. Y KaXKJIOTO B3POCIOrO HYEIOBEKa
HUMEETCsl ONUH U TOJIBKO OHMH HacmopT (MBI CHOBA He OepeM B pacdeT oCOOBIA Ciydaif, KOrga y OTHOTO YelloBeKa
MMEETCs] HECKOJIBKO ITaCIOPTOB), W KAXKIBIN MACIIOPT MOXKET MPUHAUICKATh TOJIBKO OJJHOMY B3POCIOMY YEIOBEKY
(HEKOTOpBIE yKe TOTOBBIE IIACIIOPTa MOTYT OBITH €IlIe HUKOMY He BBIIAHBI). Toraa cBs3b 4eJIoBEeKa C ero MacropToM
(xonenr cBsizu UMEET) yHUKaNbHO HWIACHTH(GUIUPYET B3pPOCIOrO 4YEJIOBEKa, T. €., Tpy0O TOBOps, IMMacmopT
oIpeJieNIsieT B3pOCioro 4ejaoBeka. [10CKONbKYy MOTYT CyIIECTBOBAaTh IAcIOpTa, €Iie HE BBIAAHHBIE KAKOMY-JIHOO
YEJIOBEKY, 3Ta CBSA3b HE SBJLSICTCS YHUKAIBHBIM HIeHTHHKaTopoM cymmHocTr [TACITIOPT.

NPHHATTEEHT

Puc. 5.6. Tum cyniHoCTH, K3eMILIAPBI KOTOPOTO UASHTU(DUIIMPYIOTCS CBS3BIO

Ha puc. 5.7 nuarpamma BKJIFOYAET TPU CBS3aHHBIX THMA CYIIHOCTH. [Ipodeccopa obOiamaroT 3HAHUSAMH B
HECKOJNBKHUX YYeOHBIX AMCIUIDIMHAX. [IpenmomgaBanre KaXIol AMCIUIDIMHBI JOCTYIHO HECKOIBKUM Ipogeccopam.
Hpyrumu cnoBamu, Mexnay cymHoctaMu [TPODGECCOP u JUVCIHUIIJIMHA onpeneneHa CBA3b «MHOTHE KO
MHOTUMY. Kaxmprii mpodeccop MOXKET TOTOBHTh KypChl 1O JFOOOH JOCTYmHOH emy mucruiminHe. Kaxmoit
IVICIUIUIIHE MOXKET OBITh TIOCBSIICHO HECKONBKO y4eOHBIX KypcoB. Ho Kakaplii mpodeccop MOKET TOTOBHUTH
TOJIBKO OJIMH KypC TI0 JIFO00H JOCTYMHOM eMy JUCIHIUIMHE, U KXKABIH KypC MOXKET OBITh MOCBSIIEH TOJIBKO OJHOM
mucuuriiae. TeM caMbiM, KaKAbIA dKk3eMIuiip THma cymHoctH KYPC yHukanpHO uaeHTHHIMpYeETCs
sx3eMiusipoM cymHocTH [[PODECCOP n sxzemrsipom cymuocta JUCHUITJIMHA, 1. e. mapoii cBs3ed c
nmeHamu KkoHIIOB [OTOBUTCH u ITOCBAIIEH Ha ctopone cymiHoctd KYPC. 3ameruMm, 4TO CymHOCTH
[MPOD®ECCOP u JUCLUTIJIMHA cBs3sMu HE UACHTUPHUIUPYIOTCS.
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Puc. 5.7. Tun cylHOCTH, SK3EMILISIPHI KOTOPOTO WACHTU(PHUIIMPYIOTCS KOMOMHAIMEH CBsI3eit
Haxonen, Ha puc. 5.8 mpuBeneH MpuMep THIA CYITHOCTH, YHUKATBHBIA HACHTH(QUKATOP KOTOPOTO SBISACTCS
KoMOWHaIue aTpuOyTOB U CBsA3EH. DTO HECKOJIBKO YTOYHEHHBIH BapHAHT CYITHOCTH C PEKYPCUBHOM CBSI3BIO C PHUC.
5.3. Y kaxmoro 4enoBeKa MOTYT OBITh JIETH, U Yy KaXJJIOTO YeIoBeKa uMeeTcs oTell. Toraa, eciy npeanoioXuTh, 9To
OnmM3HenaM, IMOSBMBIIMMCS Ha CBET OJHOBPEMEHHO, HE JalOT OAWHAKOBBIX HMEH, TO YHHKaJIbHBIM
npentudukatopom trna cymHoctn YEJIOBEK moxer ObiTh KoMOMHAIMS aTpnOyToB <mata poxaenus, PUO> u
cBs13b ¢ uMeHeM koHila PEBEHOK.

Puc.5.8. Tun cynrHoCTH, SK3EMIULIPEI KOTOPOTO HICHTU(PHUIUPYIOTCS KOMOMHAIIMEH aTpUOYTOB U CBSI3CH
[oHSTHO, YTO 3TO «ONpENeNIeHuEe» Ha CaMOM JIejie SIBJISISTCS TaBTOJOTHEH, MOCKOJIBKY, BO-HEPBBIX, MbI
MBITAEMCSL OIIPE/ICNIUTh TEPMUH CYLIHOCTh 4Yepe3 HEe OMNpENeNICHHbII TepMHH OOBEKT, a BO-BTOPBIX, MOIMBITKH
ompeeNieHusT TePMUHA 00BEKT HACTOJIBKO JKe Oe3HaAeKHBI. OOBIYHO aBTOPHI IBITAIOTCS OMPABIBIBATHECS TEM, UTO B
MoT00HOM KOHTEKCTE OHH UMEIOT B BUJLY <CKUTEHCKOE», a He CKOJIbKO-HUOY/Ib (POPMATTM30BAHHOE MTOHATHE O0BEKTA.



Koneuno, oT 3TOro He CTaHOBUTCS Jierde, MOCKOJBKY IMOHSITHE CYHIHOCTH JIOJDKHO MOHHMATHCS B JOCTATOYHO
TOYHOM cMbiciie. Ho 3Ta TaBTojorMsi He H300peTeHa aBTOPOM 3TOr0 Kypca, OHa TpPAJAMLMOHHA i 00JacTu
CEMaHTHYECKOTO MOJICITUPOBaHsl. B 3Tol 00J1acTH cTpeMITCsS MaKCUMAIBHO H30eraTh (HOpMaTbHOCTEH.

XoTst ObIJIO OBI MpaBUIIbHEE BCETIA MCIIOJIB30BaTh TEPMHUHBI THUII CYIITHOCTH M AK3EMIUISP THIIA CYIIHOCTH,
JUTS N30€KaHUsS MHOTOCJIOBHOCTH (M CJIEIysl TPAIUIIUHU) B TEX CIydasX, IJie 3TO He MPUBOJAUT K JABYCMBICICHHOCTH,
MbI OyJIEM HCIIONIB30BaTh TEPMUH CYIIHOCTh B 3HAYEHUH TUIIA CYIIHOCTH.

Tem He MeHee, Kak U B ClTydae THIIA CYIIIHOCTH, MbI OyJIeM 4acTO HMCIIOJIh30BaTh TEPMHH CBSI3b B 3HAUCHUHU
THUIIA CBS3U.

B HekxoTopbix BapuaHTax ER-Momenn KoHeIl CBA3M Ha3bIBAalOT POJIbIO CBSI3U B JTAHHOW cyliHOCTH. Tornaa
MO>KHO TOBOPUTH 00 UMEHU POJIH, CTEIICHHU POJIU U 00513aTeILHOCTH POJIH CBS3H B JAHHOM CYIHOCTH.

Hopmanvuvie ghopmur ER-Ouacpamm

Kak u B cimydyae cxeM pesSIMOHHBIX 0a3 HMaHHBIX, s ER-muarpamMm BBOAMTCS MOHATHE HOPMAIIBHBIX
(GopM, IpHYeM HX CMBICI OYCHb OJIM3KO COOTBETCTBYET CMbBICIY HOPMAJbHBIX ()OPM OTHOIICHHH. 3aMETHM, YTO
orpeescHusT HopMalbHBIX popM ER-nuarpamm fenarot 6osiee MOHATHBIM CMBICT HOPMATTU3AIMK CXEM OTHOIICHHH.
MpI puBeieM TONBKO OYCHb KpaTKHe U He(OPMAaIbHBIC ONPEICIICHHS TPEX MEePBhIX HOPMATBbHBIX (opM. Koneuno,
MOXXHO OBIIO OBl BBECTH NaJbHEHIIME HOpMaibHble (GopMbl ER-amarpamm, aHaJlOTHYHBIE HOPMAJIBHOW (hopme
Botica-Koana, 4NF u SNF, HO Ha nipakTHKe K TaKOW HOpMaJu3allii OOBIYHO HE MpHOEraoT, a o0IIHre HIeH Iociie
03HAKOMJICHHMS C JICKIUEH 9 TOKHBI OBITh MOHATHBI U TaK.

Ilepsas nopmanvuasn ghopma ER-Ouazpammol

B nepsoit HopManbeHO# ¢opMme ER-muarpammsl ycTpaHsSIOTCS aTpHOYTHI, COACpIKAaIlde MHOXKCCTBEHHBIC
3HAYEHUs, T. €. IPOM3BOAUTCS BEIABICHHE HESBHBIX CYIIHOCTEH, «3aMaCKHUPOBAHHEBIX) O aTPUOYTEL.

Ha puc. 5.9 (a) mokazana paumarpamma, B Kotopod THm cymHOCTH ADPOJIPOM He ynoBieTBOpseT
TpeOOBaHHIO TIEpBOM HOpManbHOW (Gopmbl. 37ech [IJIsI HAC HECYIIECTBEHHBI aTpUOYThl  CYIIHOCTH
ABUAPEMOHTHOE TIIPEAIIPUATHUE, Ho cymmoctse ADPOJIPOM nomMumo aTrpuOyTOB, OTpa)karoIUX
COOCTBEHHBIC XapaKTEPUCTHKH a3POAPOMOB (JITMHA B3JIETHO-TIOCAJOYHON MOJIOCH, YHCIIO aHTAPOB U T.1.) COACPIKHUT
aTpuOyT, MHOXXECTBEHHOE 3HAYCHHE KOTOPOIO XapaKTEPU3yeT CaMOJICTHI, NPHUIIUCAHHBIE K ATOMY a3poApoMy.
O‘IeBI/I,Z[HO, YTO CaMOJICThl HYXOAKOTCA B PEMOHTE, T. €. HOJIKHBI O6CJ'Iy)KI/IBaTBC$[ HEKOTOPBIM aBUAPEMOHTHBIM
npennpustaeM. Ho mMockompky caMomneThl SBIIOTCA JacThio cymHocTd ADPOJIPOM, eaMHCTBEHHBIM CIIOCOOOM
¢ukcanmu >TOro (akta Ha AWAarpaMMe SIBISICTCS IPOBEINCHHE CBS3H «MHOTHE KO MHOTHUM» MEXIY THIAMHU
cymuoctd ADPO/IPOM u ABUAPEMOHTHOE ITPEAIIPUATHUE. Takum 06pa3oM BEIpaxaeTcst TO COOOpakeHHe,
YTO JUIsl PEMOHTA Pa3HbIX CAMOJIETOB, NPUIMCAHHBIX K OJHOMY a3pOApOMY, MOTYT MCIIOJIb30BaThCSl pa3HbIe
TPAaHCIOPTHBIE MIPEATIPHUATHS, U KaXKI0€ TPAHCIIOPTHOE MPEATIPHUATHE MOXKET OOCITY)KUBATh HECKOIBKO a9POJPOMOB.

p— 2
VCITVT MY
moma gopomwy | YOI ABMAPEMOHTHOR
HHMCITO AHTADOR e KR
CAMOTETH MECHABLONT

FEMCHT
{a) ER-guarpamMma, He HAXOOALWAACA E MEPEOH HOPMATEHOH opMe

QECTYEMBAET

AZPOOOPT
OMHHA OOROEKM
MO AHTADOE CAMOTET
camMomeTH MPHITHCAH
QECIYERHEBAETCA
ABMAPEMCHTHOE
TIPENITPHATHE TIECHABOIHT
FEMCHT
(b) Ananor ER-amarpaMMe! nocne npHeedeHHA K [IEPEOH HOPMATEHOH
ipopme

Puc. 5.9. Tpumep npuBenenns ER-nuarpaMmsl k mepBoii HOpMaabHOH (hopme
Yem mroxa sT1a curyanua? [Ipexxne Bcero, TeM, 4TO CKpBIBaeTCS TOT (aKT, YTO aBHAPEMOHTHOE
MPEINpHUIATHE PEMOHTHPYET CaMOJIETHI, a He a’poApoMbl. Hamia e CBsI3h Ha caMOM JeJe€ O3HA4aeT, YTo JI0OOi
a’poJIpOM M3 TPYMIIBI a3pOJIPOMOB OOCITYKUBAETCsl JIOOBIM aBUAPEMOHTHBIM NPEANPHUITHEM M3 TPYMIbI TaKUX
npenanpustuii. [IpoGiemMa cOCTOMT MMEHHO B TOM, YTO 3HAYCHHEM aTpHOyTa «CaMOJEThD» SIBIISICTCS MHOXKECTBO
sx3eMInIsipoB tumna cymHocty CAMOJIET, u 3ToT THII CyIITHOCTH caM o0JiajacT aTpuOyTaMH 1 CBS3SMHU.
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Curyanuto ucrnipapnsier ER-muarpamma, nokasannas Ha puc. 5.9 (b). 31ech MBI BBIISIHIN THIT CYyITHOCTH
CAMOIJIET. Cea3p Mexny cymHocTsMu ADPOIIOPT u CAMOIJIET noka3biBaeT, 4To K OJHOMY a’poApoOMy
MPUIUCHIBAECTCS HECKONbKO camoieroB. CBsa3p Mexnay cymuoctimu CAMOJIET u ABUAPEMOHTHOE
MPEAITPUATUE o3navaer, 9TO Ka)Ablii caMoJIeT U3 TPYMIBI CaMOJIETOB (TPYIIY CaMOJIETOB MOTYT COCTABJIATH,
HaIpuMep, BCE CAMOJICTHI OJHOTO THUIA) OOCIYXXHBAETCS JIOOBIM TPAaHCIOPTHBIM TMPEOIPHATHEM H3 HEKOTOPOU
rpynIsl Takux npexnpuatiid. ER-nnarpamma Ha puc. 10.9 (b) Haxomurcst B mepBoii HOpMaIbHOH (opMe U, KaK MBI
BHINM, Jy4IIe 0TOOpakaeT peaIbHyI0 CUTYaLHIo.

Bmopas nopmanvuas popma ER-ouacpammot

Bo Bropoil HOpManbHON (OpMe YCTpaHSIOTCA aTpUOYThI, 3aBUCSAILUE TOJBKO OT YaCTH YHHKAJIbHOTO
uaeHTu(uKaTopa. ITa 9aCTh YHUKAIFHOTO HACHTH(PHUKATOPA ONPEeIseT OTACIBHYIO CYITHOCTS.

Hapuc. 5.10 (a) moxazana auarpamma, Ha kotopoil tum cymHoctd OJIEMEHT PACIIMCAHUA ne
yIIOBJIETBOpSieT TpeOOBaHMAM BTOPOH HOpManbHOH ¢opmbl. Ha srtoit amarpamme y cymuoctn SJIEMEHT
PACIIUCAHUS umetotres cremyromuye CBOMCTBA. ODJIEMEHTHI PACHUCaHUS TPEIHA3HAYEHBI [JIS1 COXPaHEHHS
JAHHBIX O peifcax caMOJIETOB, BBUICTAIOUIMX B TedeHHE HA. HEeKOTOphbIMU BaKHBIMH XapaKTepUCTHKaMHU peiica
SIBILIIOTCS. HOMEp peifca, a’pomopT BbUIETA, a’pONOPT HA3HAUEHMs, JaTa U BpeMs BbUIETa, OOPTOBOM HOMeEp
camoJera, TUI camosiera. Eciu roBopuTh Ipo pOCCHMCKHME aBHAaLMOHHBIE KoMmaHuu, To (1) y kxaxmporo peiica
AMeeTCs 3apaHee MPHUITMCAHHBIN eMy HoMep (YHHUKAIBHBIA CPey BCEX IPYIHMX MMEIOIIUXCS HOMEPOB percoB), (2)
HE BCE peichl COBEPIIAIOTCS KaX bl J€HB, IO3TOMY XapaKTEPHCTUKON KOHKPETHOTO pelca sIBIseTCs AaTa U BpeMs
ero comeprreHus, (3) OOpPTOBOM HOMEp camoleTa OMpeAesseTcs Iapoi <HOMep peiica, Oara-BpeMs BBUIETa>.
Nmeetcs cBsi3p «vHOTHE K ogHOMY» Mexay cymuoctsmu DJIEMEHT PACITMCAHUSA u T'OPO/. Dx3eMrmsips
tuna cymHoctd ['OPO/I xapakTepusyroT ropofi, B KOTOPBIA NpUOBIBAET JaHHBIHN peiic.

SMEMEHT PACIIMCAHNA
HOMSR pefica [IPHEHBEET
AZPATICET BHMATA
ARDATODT HARHAYSHMA rorcqg
DATA-BREMA BETSTA
CoproBoi HOMED
e —— [MPHEYIET
THI CAMONIETA

{a) ER-guHarpamMma, He HaxoOALIASCA BEO BTOPOH HOPMankHOH dopMe

FERC N SMEMEHT PACTIMCAHNA

HOMeD peffca 410 TATa-BpeMd BHTSTA
ASPOIIOPT BHISTA E'JDT_‘ifiE:;ﬁE;l:;HEP
ASPCTICET HaZHAYSHMA KOTIA, HA UEM "r}{r_[L MO TaTE

MFHEHBAET

TOPOT
NMPHEYIET
(b) Ananor ER nHarpaMuael mocis MpHE2IEHHE KO0 BTOpOH HOpMATBHOI
popme

Puc. 5.10. Tlpumep npusenenns ER-quarpaMMer ko BTopoit HOpMalbHO#H Gopme
YHukaneHBIM  uAeHTHGHKaTopoM THma cymmuoctu DJIEMEHT  PACIIMCAHUA sBasercst  mapa
aTpubyTOB <HOMEp peiica, nara-Bpems BbuUieTa™>. Ecim BepHYThCS K TepMHHAM (YHKIHOHAJIBHBIX 3aBUCHMOCTEH,
TO MEXJY aTpuOyTaMu 3TOU CyIIHOCTH UMeroTcs cnenyromue FD:

{HOMeED peiica, naTa-BpeMs BbUIETa} —+OOPTOBOI HOMEp CaMoJIeTa;
HOMep pelica —* a3ponopT BHUIETA,;
HOMep pelica —* aspornopT Ha3HAYCHUS;

0O0pTOBOII HOMEp caMoJieTa —* THII CaMOJIeTa.

Kpome Ttoro, oueBumHO, 4TO KaxKAbId AK3eMIunip cBsizu ¢ cymHocTtbio ['OPOJ] Takxe ompexpensiercs
3HaueHueM atpubyTa Homep peiica. Hamuio Hapymienue TpeGoBaHus BTOPOH HOpMaibHOH (popMbl. MBI moirydaem
HE TOJBKO HM30BITOYHOE XPaHCHHWE 3HAYCHUH aTpHOYTOB a’pONOPT BBUIETA M a3POMOPT HA3HAYCHHS B KAXKIOM
ssemiuisipe Tuna cymHoctd DJIEMEHT PACIIMCAHUS ¢ oguuM U TeM ke 3HA4Y€HHEM HOMepa peiica.
Uckaxaercs u 3aTemMHsieTcst cMbIch cBsizH ¢ cyniHocThio ['OPOJI. MoxHO mogyMath, 4YTO B pa3HbIE JHA OAUH U TOT
ke peiic mpuObIBaeT B pa3HbIe TOPOa.

Ha puc. 10.10 (b) moka3zan HOpMaIU30BAHHBIA BapHAHT AUATPAMMBI, B KOTOPOM BCE CYIIHOCTH HAXOISATCS
BO BTOpOi HOpManbHO#l (opme. Temeps wumerorcs Tpu Tthma cymuoctd: PEVC ¢ atpuGytamu HOMep
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peiica, asporopt  BbUIeTa, adpornopT  HasHadyenws, DJIEMEHT PACIIMCAHUA ¢ arpubyramu nata-Bpems
BbIIETa, OOPTOBOI HOMED CaMoJIeTa, TUI camonera u 'OPO/L. YHUKaJIBHBIM UJIEHTU(PHUKATOPOM
CYILHOCTH PEIC sBnsercsa aTpuOyT HOMEp peiica, YHUKaJIbHBIH unentudukarop DJIEMEHT
PACITMCAHUA cocrout u3 atpubyra nara Beuteta u koHna cesasu KOI'JIA, HA UEM. Msl BUauM, 4TO HU B
OJTHOM THIIE CYIIHOCTHU OOJIBIIIE HET aTpHOyTOB, ONpPEAENsAeMbIX YaCThI0 YHHKAIBHOTO HAeHTH(uKaTopa. CBOHCTBA
BTOPOH HOpPMaJIbHOH (POPMBI YIIOBJICTBOPSIFOTCS, M MBI HMeeM 0oJiee KaueCTBEHHYIO JHarpaMmy.

Tpemvs nopmanvuasn popma ER-Ouacpammol
e B Tperneii HopManbHOH (OopMe yCTpaHAIOTCS aTpUOyThl, KOTOPHIE 3aBUCAT OT aTPHOYTOB, HE BXOIAIINX B

YHUKAIBHBIN HACHTUDUKATOP. DTH aTpUOYTHI SBJISIOTCS OCHOBOW OTACIBLHON CYITHOCTH.

Barnsnem eme pa3 Ha Tun cymHoctd DJIEMEHT PACIIMCAHUSA Ha puc. 5.10 (b). KoHeuHo, kaxabiid
JIeHb Ka)XKIbIi peic BBIMOJHACTCS TOJBKO OJHUM CaMOJIETOM, ITO3TOMY OOpPTOBOW HOMEp camolieTa ITOJIHOCTHIO
3aBUCUT OT YHUKAJIBHOTO HAeHTH(HUKaTopa. Ho 60opTOBOI HOMEp SBIsSETCS YHHKAIBHOH XapaKTepHCTHKOH KaXKI0ro
camoJjieTa, U OT 3TOM XapaKTEepUCTHKH 3aBUCAT BCE OCTAJIbHBIE XAPAKTEPUCTHKH, B YACTHOCTH, THUIl CaMoOJIETa.
JpyruMu crnoBaMy, MEKAY YHUKAIBHBIM UACHTU(UKATOPOM U IpyruMH aTpubytamu Tumna cyunHoctd DJIEMEHT
PACITMCAHUS umetrotcs cneaytonme GyHKIMOHAIBHBIE 3aBUCUMOCTH:

{KOT'IA, HA YEM, nara-Bpems BblIeTa} —*00pTOBOM HOMEp camMoJjeTa
{KOT'IA, HA YEM, nara-Bpems BbUIETa} —*THII caMOJIeTa

60pTOB0ﬁ HOMEDP caMoJieTa —*THII CaMOJIETa

Kak Buano, umeercst tpausutuBhas FD {KOI'TA, HA YEM, nara BeuteTa} —* THIT CaMoJIeTa, M HaTHYHE
sroif FD BeI3BIBaeT HapymieHue TpeOOBaHUS TpeThbed HopManbHONH ¢opMel. Ha camom nenme, Tun
cymHoctd DJIEMEHT PACIIMCAHUMS na puc. 5.10 (b) Bxiarodaer B cebs (1o kpaliHed Mepe, YaCTUYHO) THIT
cymHoctd CAMOIJIET. D10 BBI3BIBa€T M30BITOUHOCTh XPAHEHMS M 3aTyMaHUBAeT CMbICH auarpammbl. Ha puc.
5.11 moka3aH HOPMaIW30BAaHHBIM BapHaHT JHArpaMMbl, B KOTOPOM BCE CYIIHOCTH HAaXOIATCd B TpeThei
HOpMAaJTBHO (opme.

FEHC -
HoMep peiica 110 BMEMEHT
ATPOTICPT EHIETA PAC]]_I-II.’_‘AHI-IH i
ASpONOPT HARHAYSHHA EOCOA, HE YEM (B3T3~ BLReMA BHMETA
[TIPHEHELET BEIICMTHAET A
BHITOMHAET
MFHEYIET
CAMOMET
MOPOI SopTOBOH HOMSD

THI1I CaManeTa

Puc. 5.11. Tlpumep npusenenns ER-auarpaMMer K TpeTheil HOpMaIbHOM (opme
bonee crnooicnvie snemenmol ER-mo0enu
Jlo cux mop MBI paccMaTpUBaIM TOJBKO caMbieé OCHOBHBIC M Haubolyiee odeBUAHBIC TOHATUS ER-Momenn
naHHbIX. K 4ncity HEKOTOpBIX 00Jiee CIOAKHBIX AIIEMEHTOB MOJIENIM OTHOCATCS CIEAYIOLIHE.

o [lontunsel u cyneprtumsl cymHocteld. [1omoO0HO TOMy Kak 3TO jgenaeTcs B sI3bIKaX MPOTPaMMHUPOBAHHS C
Pa3BUTHIMU THUIIOBBIMU CUCTEMaMH (HaIpUMeED, B SI3bIKaX 00bEKTHO-OPHEHTHPOBAHHOTO MporpaMmMupoBanus), B ER-
MOJIEH TOAIEP/KUBAETCSI BO3MOXKHOCTh ONpPEAETIeHUs HOBOTO THIIA CYIIHOCTH IyTeM HaclieI0BaHUS HEKOTOPOTrO
CymepThma cymHocTd. MexaHu3Mm HacienoBanuss B ER-mozenu o0nanaeT HECKOIBKUMH OCOOCHHOCTSIMH: B
YaCTHOCTH, HHTEPECHBIE HIOAHCHI CBSA3aHBI C HEOOXOAUMOCTHIO TpadUuecKoro H300pakeHUsl 3TOTO MEXaHU3Ma (CM.
HUXeE).

e  VYTOYHsIeMbIE CTETICHU CBS3U. VIHOTa OBIBAET MOJIE3HO OMPECTUTh BO3MOXKHOE KOJMYECTBO SK3EMILISPOB
CYIITHOCTH, YYacTBYIOIIMX B JIAHHOW CBSI3W (HANpUMeEp, BBECTH OTPAHWYCHHUE, CBA3aHHOE C TEM, YTO CIyXKallleMy
paspeluaeTcs y4acTBOBaTh He 0oJiee 4eM B TpeX MPOEKTax OAHOBPEMEHHO). [ BbIpaXeHHs 3TOr0 CEMaHTUYECKOTO
OTpaHMYCHUS pa3pelracTcs YKa3hIBaTh Ha KOHIIE CBA3U €€ MAKCUMAIILHO JIOIYyCTUMYIO HITH 0053aTEIbHYIO CTEICHb.

e BzauMmHO HCKIIOYaONINe cBs3U. [ 3a1aHHOTO THIA CYIIHOCTH MOXKHO OIIPEICIHTh TaKOH HabOp THIIOB
CBSI3U C PYTUMH TUIIAMH CYIIHOCTH, YTO JJIS KOKIOTO IK3EMIUIIPa 3aJJaHHOTO THIIA CYIIHOCTH MOXeT (eciu Habop
CBSI3eH ABJIsIETCSA HEOOs3aTeIbHBIM) MITH JIOJIKEH (eciid Habop cBs3eil 00s13aTeNeH) CyIeCTBOBATh SK3EMILISP TOJIBKO
OJTHOM CBSI3U U3 ATOTO Habopa.

o Kackaguble ynaneHusi 5K3eMIULIPOB cylqHocTeill. HexoTopble cBsi3u ObIBalOT HACTOJBKO CHUIILHBIMHU
(kOHEeYHO, B cCllydyae CBA3M «OAMH KO MHOTHM»), YTO TNpU YAAJEHUH OIOPHOTO D3K3eMIUIApa CYLUIHOCTH
(COOTBETCTBYIOIIETO KOHITY CBSI3M «OIUH») HY)KHO yHATUTh M BCE SK3EMIULIPHI CYIIHOCTH, COOTBETCTBYIOIIHE
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KOHITy CBSI3U «MHOTHE». COOTBETCTByIOIIee TPeOOBaHME KACKATHOTO YIAJCHHS MOXKHO CHENU(HUINPOBATH INPH
OTpe/IeTICHUH CBSI3H.

o Jlomensl. Kak u B ciiy4yae peNislMOHHON MOJIENH NAaHHBIX, B HEKOTOPBIX ClIydasx Moje3Ha BO3MOXHOCTh
OTIpeeICHNs TIOTEHIIHATBHO JOIYCTUMOTO MHOKECTBA 3HAYCHNH aTpuOyTa CYITHOCTH (JIOMEHa).

OTU U Apyrue yCIOKHEHHBIE DIIEMEHTHI MoJieNu AaHHBIX «CymHOCTb-CBs3by llenatoT ee Oosee MOIIHOH,

HO OJIHOBPEMEHHO HECKOJIbKO 3aTPYJHSIOT ee ucmoyib3oBaHue. KoHeuHo, mpu peanbHoM npuMmeneHun ER-quarpamm
IUTSL TIPOCKTHPOBAaHMS 0a3 HaHHBIX HEOOXOOMMO O3HAKOMHUTBCS CO BCEMH BO3MOXKHOCTAMH. Hipke MBI moapoOHee
o0CyanM [Ba 3JE€MEHTa M3 YKcia YIMOMSHYTHIX BEHINIE — CYIEPTUIBI M HMOATUIBI CYITHOCTH, & TaKKe IPHBEIEM
MIPUMEP CYIIHOCTHU C B3aUMHO MCKITIOYAIOIIUMU CBS3SMHU.

Hacneoosanue munog cywpocmu u munoe cesasu

CyIHOCTh MOXET OBITh pacIIEIICHa Ha JBa WIM OOJIbIIee YUCIO B3aMMHO HCKITIOUANOLINX IOATHUIIOB,
KaXIbIH M3 KOTOPBIX BKIIOYaeT oOImue aTpuOyTHl W/WIM CBA3U. OTH 00mme aTpuOyThl W/WIM CBA3U SBHO
OTIPENENSIIOTC OAWH pa3 Ha OoJjiee BHICOKOM YpoBHE. B MOATHIAX MOTYT ONpPENEIThCS COOCTBEHHBIC aTPHOYTHI
W/Wnu CBs3HM. B ImpuHIMIE, NOATHNM3AIMS MOXET MpPOAODKAaThCd Ha 0Oojiee HU3KUX YPOBHAX, HO OIBIT
ucrnons3oBaHuss ER-Monenu mpu NpOeKTHpPOBaHMM 0a3 MAaHHBIX IIOKa3bIBAeT, YTO B OOJBIIMHCTBE CIy4yacB
OKa3bIBAETCS IOCTATOYHO ABYX-TPEX YPOBHEH.

Ecnu y tuna cymuocta A mmerotes noarunel Bl, B2,..., Bn, to:

Jr000# sK3eMInIsp THIa cyinHocTd Bl, B2,..., BN sBIsieTCS 3K3eMIUISPOM THITA CYyHTHOCTH A (BKIIOUCHHE);

€CITH & SIBIIETCS.  DK3eMIUDIPOM THNA CYIIHOCTH A, TO @ SBISETCS OK3EMIULIPOM HEKOTOPOTO MOATHIA
cyuoctd Bi(i=1, 2, ..., n) (0TcyTCcTBHE COOCTBEHHBIX SK3EMILIAPOB Y CYMIEPTHUIIA CYIIHOCTH);

HU a1 Kakux moxtunoB Biu Bj (i, j= 1, 2, ..., N) HE CYIIECTBYET 3K3E€MILUISIPa, THIIOM KOTOPOTO OJHOBPEMEHHO
SIBIISIFOTCSL THITBI CYIIHOCTH Bi u Bj (pa3bequHEeHHOCTD TOATHIIOB).

Tun cylmHocTH, Ha OCHOBE KOTOPOTO ONPEIENAIOTCs MOATHUIIBI, Ha3blBaeTcs cynepTunoM. Kak Mel BUaenu
BbIIIIE, MOATUIBI JOJKHBI OOPa30BBIBATH IOJHOE MHOXECTBO, T. €. JIIOOOM 3K3eMIULIp CyHepTHIa IOJDKEH
OTHOCHUTBCS K HEKOTOopoMy moatury. WHorma mns oOecriedeHUs TakoH ITOMHOTHI IMPHUXOAUTCS OIPEHCIITh
nonosiauTeNnsHbI noatun [TPOYUE.

IIpumep cynepruna JIETATEJIbHBIN AIIITAPAT u ero
moatuioB ADPOIUIAH, BEPTOJIET, IITULEJIET u [TPOYME nokazan Ha pHuC. 5.12. Yy
nonruna ADPOITJIAH umerorcs 1nBa coOctBeHHblx moarumna — [IJIAHEP u MOTOPHBIN CAMOJIET. Jls
cynepruna cymmuocti JIETATEJIBHBIA AIIITAPAT onpenenen aTpuOyT MakCHMajibHas NalbHOCTH TIOTETA 1
HeoOsI3aTeNnbHast CBA3b «MHOTHE KO MHOTHM» ¢ THoM cyuiHoctd ITMJIOT. Otu atpubyt u CBS3b HaclemyeTcs
BCEMU  MOATUIIAMHU  3TOrO  CyNepTUNA  CYIIHOCTH. Y  HEMOCPEACTBEHHOIO  MOJATUIA  CYIIHOCTU
ADPOIUIAH ompeznensieTcst OUH JOMOIHUTENBHBIN aTpu0yT, TaK YTO B COBOKYITHOCTH Y JAHHOTO THUIIA CYIIHOCTU
UMEIOTCS J1Ba aTpuOyTa MaKCHUMaibHas JAIBHOCTh IOJIETa M pa3Max KpPbUIBEB MU OJJHA YHACICAOBAHHAs CBS3b C
tunoM cymuoctu ITAJIOT. ¥V moaruna Broporo ypous MOTOPHBIM CAMOJIET cynepruna ADPOIUIAH
OTIpEeNsIeTCs] OAMH JOIONMHUTEIBHBIN aTpuOyT MOIIHOCTH MOTOPA M OfHA JTOTIOJTHUTENbHAs (00s3aTeNbHas) CBI3b
¢ tunoM cymmuoctn ADPOJIPOM. Tem cambiM, y tuma cymmoctt MOTOPHBIM CAMOJIET umerotcs Tpu
aTpuOyTa: IBa yHacJeIOBaHHBIX — MaKCHMallbHas JAaJbHOCTH TIOJIETA U pa3Max KpPBUIHEB U OIMH COOCTBEHHBIH —
MOIIHOCTb MOTOpPA, a TAKXK€e JBE CBSI3U: OflHA yHacinenoBaHHas — ¢ TunoM cymuocty [IMJIOT u onHa coOcTBeHHAs!
— ¢ tunom cymuoctd ADPOJIPOM. U tak nanee. IlousitHo, uto mia tuna cymuocta [TPOUYUE, ckopee Bcero,
OECCMBICIICHHO OIPEeeNsATh COOCTBEHHBIE aTpHOYTH M CBA3HM, TaK YTO CBOMCTBA 3TOro THIa OyIyT COBIAIATh CO
CBOHCTBAMHU €r0 CylepTuna.
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Puc. 5.12. CynepTuribl ¥ HOATUIIBI CYLIHOCTH

Kaxk >xe cnenyer moHMMaTh JUarpamMmy, peacTaBieHHyko Ha puc. 10.12? Eciau HauuHATE OT CyHepTHIa, TO
JuarpaMma n3o0paxkaeT JIETATEJIbHBIN ATIIITAPAT, KOTOPBIH JIOJIKEH OBITh
ADPOIUIAHOM, BEPTOJIETOM, IITULEJIETOM wiu APYITUM JIETATEJIbHBIM AIIIIAPATOM. Ecnu
HauuHaTh OT moaruna (Hampumep, cymHoctd BEPTOJIET), to 310 BEPTOJIET, KOTOpBIf OTHOCHTCS K
tuny JJETATEJIBHOI'O AIIIIAPATA. Eciau HayuHaTh OT TOATUIA, KOTOPBIM SIBISETCS OJHOBPEMEHHO
cyneptunoMm, To 310 ADPOIIJIAH, xotopsii otHocutcs k tumy JIETATEJIBHOI'O AIIITAPATA u nomxex
6s1te [INTAHEPOM mimtn MOTOPHBIM CAMOJIETOM.

B mexanusme HacnenoBanust ER-Monenu gomyckaercst Hamuuue AByX WM Oojiee pa3OUeHHH CyIHOCTH Ha
moxrumel. Hampumep, Tun cymuocta YEJIOBEK Mosker OBITH pacuierieH Ha IOATHITH 1O MPO(ECCHOHATEHOMY
npmHaky (IIPOTPAMMUCT, JOAPKA u 1. n.), a MOXeT OBITh pAaCIICIUICH W IO IIOJOBOMY MpPHU3HAKY
(MYXUYMHA, XXEHIIITHA).

B3zaumno uckmouarowue céa3u

IIpumep nuarpammsl U3 ABYX CYIIHOCTEH C B3aMMHO MCKJIIOUAIOIIMMM CBSI3SIMH IOKa3zaH Ha puc. 10.13(a).
CamornieT MOXET HaXOIUTHCS B paboyeM COCTOSIHMM, U TOTAa Y HEro MMeeTCsl OIUH M TOJBKO OJUH NuioT. Viu e
CaMoJIeT MOXKET HaXOIWThCS Ha PEMOHTE Ha OJHOM M3 HECKOJIBKHX BO3MOMKHBIX aBHAPEMOHTHBIX HPEIIPHATHH
(kax0e MPEeANPUsITHE MOXKET MPOU3BOJUTh PEMOHT HECKOJIBKHUX CAMOJIETOB).

_______ _E AEMAPEMOHTHOE

CAMOTET IPENPHATHE

“e-ol  ImMOT

(a) ER-aumarpaMma co BIAHMHO HCETHOMANIIHMHE CEA3EME

CAMOTIET
WCTIPAEHEH
CAMOTIET TmeT
HEHCIIPABHERY AEMAPEMOHTHOE
CAMOTIET u| OPEMIFUATHE

(b} AHanor Bez BIAMMHO HCKTHOMARKIINY CEA3SH, HO ¢ MOITHITA ML

Puc. 5.13. Tlpumep ER-auarpaMmsl co B3aUMHO MCKITIOYAOIIUMU CBS3SIMU

B nanHom ciywae nans kaxzporo ok3emmisipa Tuna cymnHocth CAMOJIET nomkeH cyliecTBOBaTh
SK3EMIULIp OJHOW M3 yKa3aHHbIX cBszeil. s sk3emruisipoB Ttuna cymiHocty CAMOIJIET, coorBeTcTByrommx
HCIPAaBHBIM caMoJleTaM, JOJDKEH CYIIECTBOBaTb OJK3EMIUIIP CBA3M «OAMH K OJHOMY» C JK3EMIULIpOM TUIa
cymuoctu [TMJIOT, a 3K3eMIUIsipbl, COOTBETCTBYIOIIME HEHCIPABHBIM CaMoOJieTaM, JOJDKHBl y4YacTBOBaTh B
9K3EMIUIIpE THUMA CBSI3U «MHOTME K OJHOMY» C 3Kk3eMmmusipoM Tuna cymHocty ABUAPEMOHTHOE
NPEATIPUATUE.

Kak moxkaszano Ha puc. 5.13(b), muarpamMma co B3aMMHO HCKJIIOYAIONIMMH CBSI3sIMH U3 puC. 5.13(a) MOXKeT
OBbITH IpeoOpa3oBaHa K AuarpamMMe 0e3 B3aUMHO HCKIIIOYAIONIMX CBA3EH IyTeM BBEIECHUS IONTHIOB. I10CKOIBKY
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000K CaMoJIeT MOXKET OBITh JIMOO MCTPaBHBIM, JTHOO HEUCTPABHBIM, MOXKHO KOPPEKTHBIM OOpa3oM BBECTH [(Ba
nonruna cynepruna CAMOJIET — UCITPABHBIN CAMOJIET u HEUCITPABHBII CAMOJIET. Ha yposHe
CyHepTUIla CYIIHOCTH CBSI3W HE onpenesitorcs. [ns moaruma WUCIIPABHBII CAMOIJIET onpenensieTcs
o0si3aTenbHas CBs3b «OIWH K OmHOMY» ¢ TurnoM cymHoctd [IWJIOT, a mis moarumna HEUCIIPABHBIN
CAMOJIET onpenensercst o0s3aTenbHasi CBI3b «MHOTHE K ofHOMY» ¢ TunoM cymHocth ABUAPEMOHTHOE
[NPEAITPUSATHUE.

3aMeTuM, 4TO AJISI TOTO YTOOBI OIMCAHHAS CXEMa PeaN3allii MEXaHN3Ma B3aMMHO HCKITFOUAIOIINX CBS3CH
Ha OCHOBE MEXaHW3Ma HACIIEHIOBaHUS ACHCTBHTENBHO MOIja paboTaTh, B CPEACTBAX MAHUIMYIHPOBAHMS JAHHBIMH
ER-monenn gomxHa OBbITH NPETyCMOTPEHAa BO3MOXHOCTh JUHAMUYECKOIO M3MEHEHHS THUIA CYLUIHOCTH Yy
sk3eMIursipa. KoHKpeTHO 11 Hamero ciydas TpeOyeTcss BO3MOXKHOCTD H3MEHEHHS THIA OSK3eMIUIIpa
cymuoctn MCITIPABHBIM CAMOIJIET na tun  cymuoctd HEMCITIPABHBII CAMOJIET, u  HaoGopoT
(ucmpaBHBIN caMOJIET MOXET JIOMAThCsl, HEHCIPABHBIN caMOJIeT — MIPUBOAUTHCSA B pabouee cocTosiHue). KoHeuHo,
IpU TaKOW CMEHE TUMA JOJDKEH U3MEHSAThCA UM SK3EMIULIP CBS3H. 3aMETHM, YTO B PACCMAaTPUBAEMOM CIydae MBI
HMEEM [IeJI0 C OTpPaHMYEHHBIM IUHAMHUYECKUM H3MEHEHHEM TuIla JK3eMIULIpa, MOCKOJIbKY M HCIIpaBHbIE, U
HEHCIIPaBHbIE CaMOJIETHI BISAIOTCS dK3eMIusipamu cyneptuna CAMOIJIET.

Tonyuenue penayuonnoti cxemol u3 ER-ouacpammuol

OnwmieM THITIOBYIO MHOTOIIATOBYIO Iporexypy mnpeodpazoBanusi ER-muarpammel B pemsaunonHyio (6omee
TO4HO, B SQL-0pHeHTHPOBAHHYI0) CXeMy 0a3bl JaHHBIX.

Bazosvie npuemor

Kaxxnprif mpocToi THIl cynrHoCcTH mpeBpamiaercst B Tabiuiry. (IIpocTeM THIIOM CYIIHOCTH Ha3BIBACTCS THIL
CYIITHOCTH, He SIBJISIFOIIMIACS MOATUIIOM U HE UMEKOIINI MOATUIOB.) MIMS CyIIHOCTH CTAaHOBUTCS UMEHEM TaOJIHIIbI.
DK3eMIUBIpaM THIIA CYITHOCTH COOTBETCTBYIOT CTPOKH COOTBETCTBYIOIIECH TaOIHIIBL.

Kaxaplii aTpuOyT CTAHOBUTCS CTOJIOIOM TaOJMIBI C TEM K€ MMEHEM; MOXKET BhIOMpAThCs OoJiee TOUHBIN
¢dopMmaT mpezncraBieHus NaHHBIX. CTONOIBI, COOTBETCTBYIOIIME HEOOS3aTeNbHBIM aTpuOyTaM, MOTYT COIEp)KaTh
HEOIpeIeJIeHHbIE 3HAYeHHUST; CTOJIOIBI, COOTBETCTBYIOIIUE 00I3aTEIbHBIM aTpuOyTaM, — HE MOTYT.

KOMITIOHEHTB YHHKaIbHOTO HAECHTU(HKATOpA CYITHOCTH IPEBPAINAIOTCS B IEPBHYHBIA KIFOY TAOIHUIIEL.
Ecnu umMeeTcsi HECKOTBKO BO3MOXKHBIX YHUKAIBHBIX HJCHTU(UKATOPOB, IJIsl MEPBUYHOTO KIIOYa BHIOMpAETCS
HauOosiee xapakTepHblid. Ecii B cOCTaB YHUKaJIbHOTO HUACHTHU(PHUKATOPA BXOIAT CBSA3HM, K YHCIY CTOJIOIOB
MEPBUYHOTO KITI0Ya JO0ABIAETCS KOMHUS YHHKAIBHOTO HICHTH(HUKATOpA CYNIHOCTH, HAXOISIIEHCS Ha JanbHEM
KOHIIE CBs3M (ITOT TIPOIECC MOMKET IIPOJOIDKATHCS PEKYPCHBHO, M B OOIIEM Cllydac MOXKET HPUBECTH K
3alUKIUBaHMIO). 711 MMEHOBaHUSI ATUX CTOJIOIIOB MCIIONB3YIOTCS MMEHA KOHIIOB CBS3CH W/WJIM MMEHA TapHBIX
THUIOB CYIIHOCTEM.

CBsI3U «MHOTHE K OTHOMY» (¥ «OIUH K OHOMY») CTAHOBSITCSI BHEITHIMH KITIOYaMH, T. €. 00pa3yeTcst KOTus
VHUKAJILHOTO HJEHTU(UKATOpa CYIIHOCTH Ha KOHIIE CBSI3U «OJHMH», U COOTBETCTBYIOIIME CTOJOIBI COCTABISIOT
BHEITHUHA KJTF0Y TaOIHIIBI, COOTBETCTBYIOMICH THITY CYIIHOCTH Ha KOHIIE CBSI3U «MHOTHE». HeoOs3aTenpHbIe CBsI3H
COOTBETCTBYIOT CTOJIOIIaM BHEUIHETO KIJIIOYA, JOIYCKAIOUINM HAJTMYNE HEONPEAETICHHBIX 3HAUCHHI; 00jM3aTeIbHbIC
CBA3M — CTOJIOIIAM, He JIOMYyCKAaloUIMM HEOMpENeNeHHbIX 3HaueHWd. Eciu Mexay IByMms THUIAMH
cymHocTH A 1 B uMeeTcs cBA3b «OAMH K OJHOMY», TO COOTBETCTBYIOUIMH BHENIHMHA KIIOY IO >KEJIaHUIO
MPOCKTHPOBIIHKA MOXKET OBITh OOBSBICH Kak B Tabmuie A, Tak U B Tabmume B. UroOsl 0Tpa3uTh B onpeneneHun
TaOJIMIBI OTpaHUYCHHUE, KOTOPOE 3aKI0YaeTCs B TOM, YTO CTEIEHb KOHIIA CBS3H JIOJDKHA PABHATHCS CIUHHIIE,
COOTBETCTBYIOIIUK (BO3MOXHO, COCTaBHOW) cToOnOeI] JODKEH OBITh JIONOJHHUTENBHO CHelH(UIIMPOBAH Kak
BO3MOXKHBII KJTFOY TaOJUIEI (B CIIydae MCIONB30BaHUs si3blka SQL mist sToro cinyxur cnenudukanust UNIQUE —
CM. JIeKIuio 16).

JI1st MONIep KKH CBSI3U «MHOT'HE KO MHOTHM» MEXIY THIIaMu cyliHocTH A u B co3gaercs monoiaHuTENbHAS
tabmuma AB ¢ aByms cromOumamu, OIUH M3 KOTOPBIX CONCPKHUT YHUKAIBHBIE UICHTU(UKATOPHI HK3EMILIPOB
CYIIHOCTH A, a Ipyroi — YHUKAIbHBIC WACHTHOUKATOPHI 3K3eMIUBIPOB cymmHocTH B. O603HaumM uepes YU /I(c)
VHUKAIGHBIA HICHTU(UKATOP IK3EMILIIpa ¢ HekoToporo Tuma cymHoctd C. Torma, eciam B 3K3eMIUIIpE CBSI3U
«MHOTHE KO MHOTUM» YYaCTBYIOT 9K3eMILUIApbI al, a2, ..., an tuna cymHoctd A u 3k3eMiusipsl bl, b2, ..., bm tuma
cymHoctd B, To B Tabmuue AB momKkHBI TpHCYTCTBOBaTh Bce crpoku Buaa {YUWJI(ai), YUJ(bj)} musi= 1, 2,
o NN, j=1, 2, ..., m. TlousrHo, 4ro, ucmonb3ys tabmumsl A, B u AB, ¢ MOMOIIBIO CTAHAAPTHBIX PEISIHOHHBIX
OTIepaIii MO)KHO HAMTH BCE APl 9K3EMIUIIPOB TUIIOB CYIIIHOCTH, YIACTBYIOIINX B JaHHOH CBS3H.

WHpekchl co3aaroTes Ui MePBUYHOTO Kiro4Ya (YHUKAIBHBIA WHIEKC), BHEIIHUX KIIIOYEH H TeX aTpuOyTOoB,
Ha KOTOPBIX IPEIOoNaraeTcs B OCHOBHOM 0a3UpOBAaTh 3arpoCkHl.

IIpeocmasnenue 6 perayuoHHoU cxeme Cynepmunos u HOOMmuno8 CyuHocmu

B sTOM mopgpasaene Mbl IpennoiaraeM, 4To PeNSIHOHHAS cxeMa 0a3bl JaHHBIX MPOSKTHPYETCS B pacueTe
Ha WHcrnoib30BaHue oO0bIYHON SQL-opuentupoBanHoit CYBJl, He momuepkuBaromield 0OBbEKTHO-PEISIIUOHHBIC
pacmpenus. Kcratu, 3ameTviM, 4TO MOAJIEPIKKA TaKUX PACIIMPEHUN HE CIIMIIKOM IOMOTaeT MpH TMEepexojie OT



KOHIENTYaJIbHOW CXeMbl 0a3bl JaHHBIX B Monenu «CyniHOCTh-CBSI3b» K OOBEKTHO-PEIAIIMOHHON CXeMe,
COOTBETCTBYIOILIEH MOCIETHIM CTaHaapTaM s3bika SQL.

Ecmu B xonnentyansHol cxeme (ER-nuarpammMe) mpuCyTCTBYIOT ITOATHIIBI, TO BO3MOXKHEI JiBa criocoda ux
MPEICTABICHIS B PEIBIIUOHHON cXeMe:

(a) coOpath Bce MOATHTIBI B OJHOM TaOJIHIIE;

(b) nns xkaXxxa0r0 MOATHIIA 00Pa30BaTh OTACIHHYIO TaOIHILY.

[Tpu npumeHeHnn crocoba (a) Tabimia co3maaeTcs Ui MaKCUMAaJIbHOTO CYIepTHIA (THUTa CYIIHOCTH, HE
SIBIISIFOILIETOCS TIOATHIIOM), a IUIS MOATHIIOB MOTYT CO3IaBaThCA TPENCTAaBICHUS. TaOmuma COXEp HT CTOIOIH,
COOTBETCTBYIOIINE KAKIOMY aTpHOyTy (M CBS3IM) KaxJIoro moatumna. B tabmuiy mobasnsercs, mo KpaHeld mepe,
oJuH cTonbe, conepxanuit ko TUITA; OH cTaHOBUTCS YacTbIO NEPBUYHOIO KIItOYA. J{/1s KaXXJ0M CTPOKH TaOIMIIbI
3HAYEHHUE 3TOTO CTOJIOIA OIPENesieT TUIl CYIIHOCTH, SK3EMIUIIPY KOTOPOTO COOTBETCTBYET CTpOKa. CTONOIBI ATOM
CTPOKH, KOTOPBIE COOTBETCTBYIOT aTpHOyTaM U CBA3SM, OTCYTCTBYIOIIUM B JAHHOM THUIC CYIIHOCTH, IOJDKHBI
coJiepaTh HEOIpeIeICeHHbIe 3HaYCHHS.

[Tpu ucmonb3oBanuu Metoaa (b) A KaKAO0To MOATUIA TIEPBOTO YPOBHA (i Ooiiee TIIyOOKUX YpOBHEH
MPUMEHSIETCS METON (a)) cymepTurl Bocco3maetcs ¢ momomrpio mpeacraieHns UNION (u3 Bcex TabnwuIl MOaTHITOB
BBIOUPAIOTCS OOIIHE CTOJIOLBI — CTOJIONBI CYNIepTHUIIA).

Y KaxJ0ro0 crmocoda ecTh CBOM JOCTOMHCTBA M HeOoCTaTKH. K TOCTOMHCTBAM TMepBOTo crocoba (oHa Tabauma uist
CYIIepPTHUIIA K BCEX €r0 TIOATHUIIOB) MOKHO OTHECTH CIIeyIollee:

COOTBETCTBUE JIOTHKE CYMEPTUIIOB W TMOATUIIOB; TOCKOJBKY JIFOOOH SK3eMIUIp JIF00Oro TOATHIIA SIBISETCS
SK3EMIUTIPOM CYIEPTHUIIA, IOTUIHO XPAHUTh BMECTE BCE CTPOKH, COOTBETCTBYIOIIUE FK3EMILIIPaM CYIICPTHIIA;
obecrnieueHre MPOCTOrO JOCTyIa K DK3EMIUIApaM CyMNepTHIa W HE CIUIIKOM CIOXKHBIA JOCTYI K SK3eMIUIsIpamM
MOJITHIIOB;

BO3MOYKHOCTH O0OHTUCH HEOOJIBIIINM YHUCIOM TaOJINIL.

Henocratku merona (a):

MpUKJIaIHas TIporpaMMa, UMerollas AeNo C OXHOW Tabiuield cynepTuna, IOJKHAa BKIIOYATh JTOTIOJHUTENBHYIO
JIOTUKY pPabOTHl ¢ pa3HbIMH Habopamu CTOJOIOB (B 3aBHCHMOCTH OT 3HaueHus ctojibna THUII) w pasHbiMU
OTPaHIMYCHUSMHE [ETOCTHOCTH (B 3aBUCHMOCTH OT 0COOCHHOCTEH CBsI3EH, ONPEeNCHHBIX U TIOITHUIIA);

O6HIa$[ JJIsT BCEX ITOATHUIIOB T36HI/IH3 NMOTCHIHUAJIBHO MOXKET CTaTb Y3KUM MECTOM IIPpHU MHOI'OIOJIB30BATCIHBCKOM
JIOCTYIE IO TPUIHNHE BO3MOKHOCTH OJIOKHPOBKH TAOJHIIBI IIEITUKOM;

Ul WHAWBUAYAITBHBIX CTOJOIOB IOATHIIOB JOJDKHA OIYCKATHCS BO3MOXKHOCTH COJNEpIKAaTh HEOMpeIeIeHHEBIE
3HAYEHHs;, TaKUM 00pa3oM, MOTEHIMAIbHO B O0mIeH Tabnuie OyJaeT COAep)KaThCs MHOTO HEOINpPEIeTICHHBIX
3HAYEeHUH, 4TO MpPH WCIONB30BaHUU HEKOTOphIX PCYBJl MokeT moTpeGoBaTh 3HAYMTENFHOTO 00beMa BHEIIHEH
TaMSITH.

HocrounctBa metona (b) cOCTOAT B CeMyIOIIEM:
IEWCTBYIOT Ooliee MOHATHBIE NpaBmia paboThl C MOATHUIAMH (KaKIOMY ITOATHITY COOTBETCTBYET OJHOMMEHHAS
Ta0JInIA);
YOPOIIAETCS JOTHKA MPIIIOKEHHI; KaXKAas porpaMma padboTaeT TOJIBKO C Hy)KHOH TaOIHUIIeH.

Henocratku Metona (b):
B 00IIIeM ciTydae TpeOyeTCsl CIMIIKOM MHOTO OT/ICIbHBIX TaOJIHII,
paboTa ¢ 3K3EeMIUIIpaMH CyIEepTUIa HA OCHOBE MPEICTABICHUS, OOBEAMHSIONIETO TAOIUIBI CYNICPTUIIOB, MOXET
0Ka3aThCs HEIOCTATOYHO dPPEKTUBHOM;
MMOCKOJIBKY MHOYKECTBO SK3EMILUBIPOB CYIIEPTHIIA SIBISCTCS OOBEIUHEHUEM MHOXKECTB DK3EMIUISIPOB IIOITHUIIOB, HE
Bce PCYB/] MoryT obecrieunTh BBITTOTHEHHE OTepaui MOJU(PHUKAIINHA SK3EMIUISIPOB  CyTIEPTHIIA.

IIpedcmasnenue 6 persyuoHHoU cxeme 3aUMHO UCKTIOUAIOWUX C8s3ell

CyniecTBYOT JiBa criocoda GopMHUpPOBaHUS CXEMBI pelsioHHON bJl mpu HanmMuuy B3aUMHO MCKITFOYAOIITIX
cBsi3eil (MMEIOTCSA B BHIY CBSI3M «OJUH KO MHOTHM», IPHUYEM KOHEI[ CBSI3U «MHOTHE» HAXOIHUTCS Ha CTOPOHE
CYIIIHOCTH, IJIs1 KOTOPOH CBSI3U SIBIISTIOTCSL B3AUMHO HUCKITIOYAFOIIIMH ):

(a) obmiee XxpaHeHHE BHEITHUX KITFOYCH;

(b) paznenbHOE XpaHEHHE BHEITHUX KITFOYCH.

[loHsATHO, YTO ecliM HMMEIOTCS B3aMMHO HCKITIOYAIONIME CBS3HM YIOMSHYTOH KaTeropuu, TO B TalmwIe,
COOTBETCTBYIOLICH CYIIHOCTH, IJIsi KOTOPOW CBSI3M SIBISIFOTCS B3aWMHO HCKITIOYAIONIMMH, HEOOXOAUMO XPaHHTh
BHEIIHHE KIoun. Eciii BHEIIHUE KITIOUN BCEX IMOTEHIIMAIBHO CBSA3aHHBIX TaOJUI] UMEIOT 00Imuii popmar, To MOKHO
MPUMEHUTH ctoco0 (), T. €. CO3AaTh IBa CTONOA: HACHTH(PHUKATOP CBS3U U HIACHTU(PHUKATOP CYITHOCTH (BO3MOXKHO,
coctaBHOM). Cromber; HICHTU(PHUKATOPA CBS3H HUCIONB3YETCsl UL PAa3IHUYCHHS CBSI3CH, MOKPBHIBACGMBIX IIyTON
HUCKIoYeHUs. B cronbne (ctonbuax) WASHTHU(PHUKATOpPA CYINHOCTH XPAHATCS 3HAYCHUS YHUKAIBHOTO
UAeHTH(HUKATOPA CYIIHOCTH HA JATBHEM KOHIIE COOTBETCTBYIOIICH CBS3H.

Ecnmu pesynpTHpyIOIINE BHENTHHE KIFOYM HE OTHOCITCSA K OJHOMY JOMEHY, TO NMPHUXOIHUTCS NMpUOerath K
Hcrnonp30Banmio crocoda (b), T. €. co3maBaTh IS KaXKIOW CBSI3M, TOKPHIBAEMOW JYrod HWCKJIFOYCHUS, SIBHBIC
CTOJIOIBI BHEITHUX KIIIOYEH; BCE ATU CTOJIOIBI MOTYT COJCP)KAaTh HEONPEACICHHBIC 3HAYCHUSL.



[IpeumyiecTBo momxona (&) COCTOUT B TOM, YTO B TaOJIHMIE, COOTBETCTBYIOLICH CYIIHOCTH, HOSBIISETCS
BCEr0 J[Ba JOMOJHUTEIBHBIX CTONONA. OYEeBUAHBIM HEOCTATKOM SIBISIETCSI YCIOXHEHHUE BBIMOJHECHUS OTCPALUH
COCIMHEHMS: YTOOBI BOCIIONB30BATHCA JJIsI COCAWHCHUS OJHOW W3 aIbTCPHATUBHBIX CBSI3CH, HYKHO CHadvaia
MPOU3BECTH OrpaHWYeHHe TaOJMIBl B COOTBETCTBUM C HYXKHBIM 3Ha4€HHEM CTOJIOL@, COJEpPIKAILEero
HICHTH(UKATOPHI CBA3CH.

Ipu ucnonmp3oBanun mnoaxona (b) coeqwHEHHs SBISIOTCS SBHBIMU (M eCTeCTBeHHBIMH). HemoctaTok
COCTOHUT B TOM, 4TO TPEOYEeTCsI MIMETh CTOJIBKO CTOJIOIIOB, CKOJIbKO MMEETCs alIbTePHATUBHBIX CBsieil. Kpome Toro, B
K&XKIOM M3 TaKHX CTOJIOLOB OydeT COIepiKaThCsi MHOTO HEOIPEACICHHBIX 3HAUYCHWl, XpaHEHHE KOTOPBIX
MOTEHIIMAIEHO MOYKET MMPUBECTH K CEPhE3HBIM HAKIIAJHBIM PAacX0oJaM BHEUTHEH MTaMSITH.

(a) ER-.:[]'!ISFI‘_'IEHHH C BE3aHMHO HCEMHOYAKIIITHAME CBAZAMH

A
Al B
A2 C

(b) ER-guarpamma ¢ MOITHOAMHM CVIIHOCTH 023 ANBTe pHATHEHEIN CEASSH

D

C

ic) E R'.ﬂ.l[ﬂ]’l}'ﬂh{Mﬂ. B KOTO I‘JOIFJ ANETSPHATHEHEIS CEBAIH MMEHCHE CEAILID
CCVTIEPTHIMOM CVIUIHOCTH

Puc. 5.14. Bo3moxnbie Mmogudukammu ER-muarpamMm, mo3Bossiomuye n30exaTh B3aHMHO HCKITFOYAIONIUX CBA3EH

Monudukanusi, mokazanHas Ha puc. 5.14 (b), ocHoBaHa Ha TOM HaOJIOJEHHWH, YTO KOJb CKOPO CBSI3U
SIBISIIOTCSL ANBTEPHATUBHBIMH, TO OHHU pa3feisioT MHOXKECTBO 3K3eMIUIIPOB CYIIHOCTH A Ha aBa mwim Ooiee
HETIEPECEKAIONIMXCS IMOJMHOXKECTBa, KOTOPBIE MOTYT JIeXKaTh B OCHOBe ompejencHus monturnoB Al m A2. Dto
XOPOIIHA BAPUAHT, €CJIA TaKUE MOATUIIBI MOTYT IPUTOAUTHCS ellle s Yero-Huoyap. Hampumep, B ciiyyae B3aMMHO
HCKJIIOYAIOLIEH CBSA3M, MPEACTaBIEHHONM Ha puc. 5.12, y HCIpaBHBIX U HEUCHPABHBIX CaMOJETOB MOTYT HMMETCS
HEecOBIajamle MHoxecTBa arpuOyToB (ckaxem, y Ttumna cymuoctu UCIIPABHBIE CAMOJIETHI moxer
HMMEThCs aTpUOYT JlaTa 3aBeplICHUs TapaHTHIHOTO cpoka, a y Tumna cymHoctd HEMCITPABHBIE CAMOJIETHI —
aTpuOyT TUN HeucnpaBHocTH). C Ipyroll CTOPOHBI, KAK OTMEYAJIOCH B MPEABIIYIIEM pa3zeiie, A UCIIOIb30BaHMS
ATOTO MMOIX0/1a TPEOYETCS BO3MOXKHOCTh JTHHAMIYECKOTO U3MEHEHUS THIIA CYIIECTBYIOMIETO SK3eMILLIPA.

Monudukanus, nokasaHHas Ha puc. 5.14 (c), ocHOBaHa Ha TOM HAONIOJIEHWHU, YTO KOJb CKOPO THUIIBI
cymHocTH B u C y4acTBYIOT B allbTepHATUBHOM CBSI3H, TO, 110 BCEH BUIUMOCTH, ¥ 3TUX CYIIHOCTEH MMEETCS YTO-TO
obmee. BozMoxHO, X OBUIO OBl MpaBHIIBHEE ONPENEIATh KaK MOATHUIBI HEKOTOPOTO OOIIETr0 THMA CYITHOCTH.
3aMeTuM, 4TO mpUMep ¢ puc. 5.12 ABHO IEMOHCTPUPYET, YTO JaJEKO HE BCET/a THUIbI CYIIHOCTH, YYacTBYIOIIUE B
aNbTEPHATUBHOW  CBs3W, oOnamaroT oOmmMu depramu. Cozmanme oOmiero cymepTumna JUis — THIIOB
cymHoctd [TMJIOT u ABUAPEMOHTHOE ITPEAITPUATHUE npencrapisiercs BecbMa CTpaHHOM Ueel.

Ha sToM MBI 3akaH4YMBaeM KpaTKyIO SKCKYPCHIO B CEMAaHTHUYECKOE MOJAETHPOBaHKE ¢ Ucnob3oBanueM ER-
JUarpaMm.

3axntouenue

OCHOBHOI#1 [IENBI0 JAHHOH JICKIIMH OBLTO 03HAKOMIICHHE C CEMaHTHYCCKHMU MOJICIISIMU TAaHHBIX Ha TIPUMEpPE
ympomieHHoro Bapuanta ER-monemm. IlpeacraBnennsiii BapuanT ER-monenu, ¢ oIHON CTOPOHBI, SIBISIETCS
JOCTaTOYHO Pa3BUTHIM, YTOOBI MOKHO OBLIO ITOYYBCTBOBATH OOIIYIO CIICIIU(HUKY CEMAaHTHIECKUX MOJETIeH JaHHBIX,
a C JIpyroil CTOPOHBI, HE TIEPETPYKEH NETAIIMU U M3IUITHUMYA MOHSATHAMU, 3aTPYIHSIIOIUME 00IIee TTOHIMAaHHe
MOXO0/IA.

C mpaxkTH4YecKoi TOUKH 3pCHHsT HAaHOOJBIIYIO IOJIB3y MOTYT IPHHECTH PACCMOTPEHHBIE PHEMBI TIEPEeX0oaa
or ER-guarpamMmm Kk cxeme pelsiLMOHHOM 0a3bl JaHHBbIX. OCOOEHHO MOTYT MPUIOJUTHCA PEKOMEHIALMU IO



peACTaBJICHUIO B pCJ'IHI_II/IOHHOI‘/‘I cXeMe CBsI3eH «MHOTHE KO MHOTHUM», IOATHUIIOB W CYNEPTUIIOB CYHIHOCTU H
B3aMMHO HCKJIFOYAIOIINX CBS3EH.

Tema 7. SI3pik SQL

SOL: ucmopus sa3vixa

OnnuM U3 HanOoJiee BAXKHBIX IIIaroB Ha MyTH K npu3HaHui0 SQL Ha phIHKE CTallo MOSBICHUE CTAaHIAPTOB
Ha 3TOT s3bIK. OOBIYHO MPH YIIOMUHAHWH cTaHnapta SQL uMeroT B BUIY OQUIIMATBHEIA CTaHIAPT, YTBEPKICHHBIH
AMEpUKAHCKAM WHCTUTYTOM HAIMOHAIBHBIX cTaHmapToB (American National Standards Institute — ANSI) u
MexnayHnaponHoii opranmszauueit mo crangaptam (International Standards Organization — ISO). Ognako
CYIIECTBYIOT U JApyrue BaxkHbie cTanAapthl SQL, Bximouas SQL, peannzoBannsiil B cucremMe DB2 kommnanuu IBM, n
craunapt X/OPEN s SQL B cpene UNIX.

Cmanoapm SQL ANSI/ISO

Pabora Han opunuansHeiM crangapToM SQL Havamack B 1982 rony, korma ANSI moctaBui mepen cCBOUM
komuteTroM X3H2 3amauy mo co3maHuIO CTaHIapTa s3bIKa PENMLUOHHBIX 0a3 JaHHBIX. BHaudajge B KOMHTETE
00CYXKIamUCh JOCTOMHCTBA PAa3IMYHBIX MPEUIOKEHHBIX s3bIKOB. OJHAKO TMOCKOJIBKY K ToMy BpeMeHH SQL yxe
cTall ()aKTUIECKUM CTaHAapTOM, KoMuTeT X3H2 ocTaHOBMII CBOI BRIOOD HA HEM U 3aHsUICS cTaHaapTu3anueid SQL.

Pa3zpaboTtaHHbIil B pe3yibTaTe CTaHAApT B OOJBINON cTeneHH ObUT OCHOBaH Ha auanekTe SQL cucTembl
DB/2, xoTs u conepxan B cebe ps CYyIIECTBEHHBIX OTIUYMN OT ATOro auainekTa. [locie HecKonbKux nopaboTok, B
1986 roay cTaHmapt ObUT OPHUIMATIBHO YTBEPKACH Kak cranmapT ANSI Homep X3.135, a B 1987 romy — B kadecTe
crargapra ISO. 3arem cranmapt ANSI/ISO 6bu1 npuasT ipaBuTenbeTBoM CIIA kak denepanbabiii ctanmapt CLIA
o obpaborke unpopmanuu (FIPS — Federal Information Processing Standard). DtoT cranmapt, He3HAYUTEIBHO
nepecMoTpeHHbIH B 1989 rony, oObiaHO HaszpiBatoT cranmaproMm "SQL-89", min"SQLI". Korna B maHHOW KHHTE
ynomuHaeTcs "cranmapt ANSI/ISO", To nmoapazymeBaercss SQLI, KOTOphIii B HacTOsIIEe BPEMsl JISKHUT B OCHOBE
00JIBIIMHCTBA KOMMEPUYECKHUX MPOTYKTOB.

MHuorue u3 4wieHoB KomMuTeToB Mo cranaaptuzanmu ANSI u ISO mpencraBisanu GUpMbI- TOCTABIIUKA
pasnuunbeix CYBJ], B kaxaold W3 KOTOPBIX OBUI peam3oBaH coOCTBeHHBIH amaiekT SQL. Kak u amaiekTbi
YEJIOBEYECKOro sI3bIKa, MualekThl SQL ObUIM B OCHOBHOM MOXOXHM JAPYT Ha Jpyra, OJHAKO HECOBMECTHUMBI B
JeTansx. Bo MHOrHX ciy4asx KOMHUTET TPOCTO 00OIle] CYHMIECTBYIONIME pasiuyuusi W HE CTaHIapTU3UPOBa
HEKOTOpHIE YacTH S3bIKA, OINPENENHB, YTO OHH PEaM3yIOTCS MO YCMOTPEHHIO pa3paboTdrka. DTOT IOAXOX
MO3BOIII OOBSBUTH OOJBIIOE YHCIO peamu3amuid SQL COBMECTHMBIMH CO CTaHAApTOM, OJHAKO CHENall caMm
CTaHJAPT OTHOCUTENILHO CIa0BIM.

YToObI 3aNIOTHUTE 3TH TpoOetbl, KoMuTeT ANSI MpoA0IKIIT cBOIO paboTy M CO371a)l TPOEKT HOBOTO, OoJiee
xectkoro cragaapra SQL2. B ornuuue ot cranaapra 1989 rona, nmpoext SQL2 mpenycmaTtpuBasl BOZMOXKHOCTH,
BBIXOJISIIHE 332 PAMKH TAKOBBIX, YK€ CYIIECTBYIOIIUX B PEAbHBIX KOMMEPUYECKHX MPOAYKTaX. A IS CIEIYIOLIETO
3a HUM cTtaHgapra SQL3 Opum mpemtokeHsbl eme Ooyiee TIyOOKHMe W3MEHEHHA. B pesynbrate mpemiokeHHBIC
cranmaptel SQL2 u SQL3 oxazamuce 6oiee MPOTHBOPEUUBEIMU, YeM UCXOIHBIH cTanaapT. Ctangapt SQL2 mpormrern
nporecc yrBepskaeHnss B ANSI u ObT OKOHUATENbHO HPUHAT B OKTsA0pe 1992 roma. B To Bpemsi, Kak mepBbIH
cranapt 1986 rona 3aHuMaeT He Oosee cTa CTpaHull, OQUIHaIbHBIN cTaHAapT SQL2 coaep UT OKOJIO MIECTUCOT.

Bormpeku crangapry SQL2, Bo BceX CYLIECTBYIOIIMX Ha CETOAHSALIHUNA JAEHb KOMMEPYECKHX MPOIyKTax
noajepxkuBaroTcs codctBeHHble nuanektl SQL. Bonee Toro, moctaBmuku CYBJl BKIIOYalOT B CBOM MPOAYKTHI
HOBBIC BO3MOYKHOCTH M PaCIIUPSIIOT cOOCTBEHHBIE AuaiekThl SQL, uem eme OoJblne OTAAISIOT UX OT CTaHAapTa.
Opnako simpo SQL craHmapTH3MPOBaHO TOBOJIBHO JKECTKO. Tam, Iie 3TO MOXKHO OBUIO CHENaTh, HE YIIEMILIS
HHTepechl KiIMeHToB, nocraBiuku CYB/] npuBenu cBou MpoAyKThl B COOTBETCTBHE co cTannaproM SQL-89, To xe
camoe MocTeneHHo nmpousonaeT u ¢ SQL2.

SQL Data Definition Language — szbix onpedenenus peasyuonmbix OaHHblX

PensumonHast MOJenh TaHHBIX, KaK U Jr00ast IOrmYeckast MOAEh JaHHBIX, PACCMATPUBACTCS C TPEX CTOPOH:
CTPYKTypa 00BEKTOB, 0OeCTieueHHE 1IEJIOCTHOCTH U MAHUITYJTUPOBaHHE 00BHEKTAMH.

Cmpykmypa pensiyuonHbIX OaHHbIX

Haunewm ¢ HehopMaabHOTO ONpeeNICHHs] TEPMUHOB
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Pucynok 6.1-Pensmuonnoe otHomenue «[IOCTABILIWKM» ouenb moapoOHO.

OTHOIIEHHE COOTBETCTBYET TaOJHUIle, KOPTEXK — CTPOKE TaOMUIbl, aTpuOyT — CTOJIOILY TaOIUIIBI.
IlepBUYHBINA KITFOY — YHUKIBHBIN HISHTH()HUKATOP IS TAOJHUIIGI, T.€. CTOJIOCI MM KOMOWHAIMS CTOJOIIOB,
JUIS. KOTOPBIX B JIFOOOH MOMEHT BPEMEHH HE CYIIECTBYET JIBYX CTPOK C OJUHAKOBBIMH 3HAYCHUSAMH B THX
CTOJIOIAX.

JloMeH — MHOKECTBO JIOMYCTUMBIX 3HAYeHUH aTpulyTa.

MuHUMaTbHON €IMHUIEH NaHHBIX B PEISILHUOHHOW MOJENH AAHHBIX SBIAETCS OTACIbHOE 3HAUEHUE
JaHHBbIX. B peHﬂHHOHHOﬁ MOJACIN AAHHBIX BCEC OTACJIbBHBIC 3HAUCHUA JAHHBIX ABJISIFOTCS aTOMapHI)IMI/I, T.C. y
HUX HET BHYTPEHHEH CTPYKTYPbI, © OHH HEPA3JIOKUMBI Ha COCTABIISIOIINE.

Onpeoenenue peisiyuOHHbIX OAHHbIX

Homen D — koHEUHOE MM CUETHOE MHOXECTBO aTOMAapPHBIX 3HAUEHUH OJJHOTO THIIA.

[pumep 2. JloMmeH KaTeropuii TOBapoOB, TAKUX KaK «OBITOBAsT TEXHUKA», «IPOIYKTHI MUTAHUSI» U T.IL
MOYET OBITh TAKAM: CTPOKH PYCCKHX CHMBOJIOB UTHHOHM 20 CHMBOJIOB.

Wnctpykiust mns co3manus nomeHa B SQL  (Bce mpemnoskenns SQL  nmaHbl mo  craHmapry
SQL92) BeIrnsauT TaK:

CREATE DOMAIN umsi_nomeHa TUTL_JTaHHBIX

DEFAULT 3nauenue;

ITpumep 3. Onpenenum AOMeH Ui IpuMepa 2 Kak

CREATE DOMAIN Category  varchar(20);

WHucTpykus Ui yaaneHus JoMeHa TaKoBa:

DROP DOMAIN umsi_nomeHa;

Wuctpykiust SQL Ha co3maHue TaOIUIIBI BEITISIUT TaK:

CREATE TABLE ums_Ttabmuisr (

oTpeJieieHUe o[, ONpeeNieHHe TI0Js,...n| OrpaHWYeHUEe Ha_Ta0uuIty[,...n|

);

rue:

OTIpeIeJICHHE MOJISI UMEET BHT

uMs_niond tan [(pasMep)] [orpaHuyeHre Ha Tose]

OrpaHWYEHHE Ha_TI0JIe MMEET BU/I:
[CONSTRAINT uMsi_orpaHudeHus|
{PRIMARY KEY | UNIQUE | NOT NULL}

OTpaHMYCHUE Ha TaONWIy IMEeT BU:
[CONSTRAINT umsi_orpaHuueHus|



{PRIMARY KEY (wmoueBoe moiel[, xioueBoe moine2 [, ...]]) | UNIQUE (ynukanbnHoe momnel],
yHuKaIbHOEe T11071€2 [, ...]]) | NOT NULL (#enmycroe nonel[, Hemyctoe mosne?2 [, ...]]) |

FOREIGN KEY (mone ccouikul[, moe _ccpuiku? [, ...]]) REFERENCES

BHemHAs [abnuna [(BHewHee monel [, BHemHee mone? [, ...]])]}

UMS_TIOJIST, UMSL_TaOJNHIIBI — JOMYCTHMBIE IMEHA B Access; Ha3BaHUs TaOJUI] ¥ NOJIeH, BKIFOYAIOIINe
poOeTbl, a TAKKE CUMBOJIBI HAITMOHAIBHBIX KOJUPOBOK, 3aKIIIOYAIOTCS B MIPAMOYTOJIBHBIE CKOOKH

« ]», Hampumep [Ha3Banme KuHOGWIbMa]. [lOMyCTHMBIMH CYHMTAlOTCd HMMEHa JUIMHOH 1no 64
CHMBOJIOB, HE COJEpPIKAIlIHe TOYKH «.», BOCKIHMIIATENFHOTO 3HaKa «!», CHMBOJIa OOpaTHOW KaBBIUKH « » H
CHUMBOJIOB KBaJIPaTHBIX CKOOOK «[ |», U HAUMHAIOIIUECS HE C Ipodera.

Wuctpykius SQL Ha ynaneHue TabIuIbl TaKOBa:

DROP TABLE ums_Ta0muiml;

B crangapre SQL mnpemnoxenne CONSTRAINT wucnons3yercs A 3aJaHdst OTpaHUYECHUM Ha
3HaueHHs mosied 3amucu (B yacTHOCTH, yHUKaimbHOCTh — UNIQUE, obs3atensHocth — NOT NULL), mis
ycTaHoBieHUs: oTHomeHud Mexay Ttabnumamu (REFERENCES), a taxke [uis 3ajaHusi OrpaHHYCHHNA Ha
TaOJUILY TEITUKOM.

OtmertuM, uTo uMeHa orpanudeHuil B BeipakeHHssx CONSTRAINT B npeaenax oaHO#M 6a3bl JaHHBIX
JOJDKHBI OBITH Pa3IMIHBIMH.

[Ipumep 4.

CREATE TABLE E1 (

al autoincrement not null CONSTRAINT pk_E1 PRIMARY KEY, a2 datetime not null,

a3 text(40)

);

Cosznaercs Tabnuna U3 Tpex MoJe, mpuyeM moje al CTAaHOBUTCS NMEPBUYHBIM KIFOUOM, U Ui 3TOTO
MOJISI co3maeTcs wHAeKC. I ompeneneHns MepBUYHOTO KII0Ya 3[1eCh HCIIOIb3YeTCsl OrpaHHIeHUe Ha TOoe C
umenem pk El.

ITpumep 5.

CREATE TABLE E2 (

b1 float,

b2 datetime, b3 long,

b4 text(100),

CONSTRAINT pk_E2 PRIMARY KEY (b2,b3), CONSTRAINT fk_E2 E1 FOREIGN KEY (b3)
REFERENCES E1 (al));

Coznaercss Tabnuiia, B KOTOPOW MEPBUYHBIN KIIIOY COCTOMT M3 JBYX monel, b2 u b3, u npu stom
3HaYeHus moJist b3 GepyTcst u3 3HaueHu NoJjst al Tadmuie! E1.

Lenocmuocms pensyuonHnvlx OAHHBIX

B mo6oii MOMeHT BpeMeHH Jiro0asi 0a3a JaHHBIX COJCPXKHT HEKOTOPHIH HA0Op 3HAYCHWH JaHHBIX.
IIpenmnonaraercs, 4o 6a3a JaHHBIX SBISETCS MOJEIBIO peanbHOro Mupa. OgHaKko, HAOOp 3HAUCHUI HE UMEeT
CMBICJIa, €CITH 3HAYCHUS HE NMPECTABIIAIOT ONPEAEICHHOTO COCTOSHUS pEaIbHOTO MHpA.

[Tpumep 6.

«[TocraBmuk A cuenaxn 3aka3 Ha (-100) KOHAUITHOHEPOBY» - OECCMBICIIEHHOE 3HAYCHHUE.

CrnenoBaTenbHO, ompenencHue 0a3bl AaHHBIX HYXKIACTCS B PACHIMPEHUH, BKIIOYAIOIIEM IIpaBHIIa
nenmoctHocTd. CyTh TPaBUI COCTOMT B TOM, 4TOOBI cooOmate CYBJl 00 orpaHudueHWsX Ha COYCTaHUS
3HAYCHUH B peajbHOM Mupe. Takwe mpaBmiia [ETOCTHOCTH HA3bIBAIOTCS CIICHHAM3UPOBAHHBIMH, T.K. OHH
MIPUMEHSIOTCS TOJIBKO B paMKaX KOHKPETHOM 0a3bl JaHHBIX.

[ToaTomMy B pemsIIMOHHON MOJENTM NaHHBIX €CTh M OOIIUe Ui BCEX PENSIMOHHBIX 0a3 JaHHBIX
MPaBUJIA IETOCTHOCTH, ¥ CIICHUAIN3UPOBAHHBIC, OTHOCSIINECS K KOHKPETHOU 0a3e TaHHBIX.

OOmmx MpaBUII IETIOCTHOCTH BCETO JIBA!

IlepBoe mpaBmio: B mepBryHOM KifoYe He JOIDKHO OBITH aTpuOyTOB, KOTOPHIE MOTYT IPHHHUMATh
HEU3BECTHBIE (HEOMPEICIICHHbIC) 3HAUCHMUSI.

B SQL nns onucanus nepBu4HoOro kimoua ucnonssyercs onpeaeneaue PRIMARY KEY

Bropoe mpasuno: ba3a ngaHHBIX He JOMKHA COJEP)KaThb HECOITACOBAHHBIX 3HAUEHMH BHEIIHUX
KJIFO4UeH .

3ameuanue: HecoryiacoBaHHOe 3Hau€HME — 3TO 3HAYEHUE BHEIIHEIrO KIJOYa, [Uid KOTOpPOro He
CYLIECTBYET OTBEYAOLIEIO €My 3HAYEHUsI IEPBUYHOTO KIII0Ya.

OmnpenenuTs BHEIIHUN KITI0OY MOXKHO onepaTopoM SQL:

FOREIGN KEY (crucok aTpu0yTOB BHEITHETO KITFOYa)

REFERENCES umsi_TaOauibl ¢ IEpBUYHBIM KIIFOUOM



(cricox aTpuOyTOB NEPBUYHOTO KIIIOYA)

[Tpumep 7.

PaccmoTpuM cutyamyio, koria B 6a3e TaHHBIX NMPEANPUATHS XPAHATCS CBEJECHUS O COTPYAHHUKAX H O
JETSIX COTPYIHUKOB.

OTBeTHM Ha TaKue BOIPOCHL:

Yro npousoiiner, eciii yIajuuTh 3alKiCh, Ha KOTOPYIO CChIIaeTCsl BHEIIHHH KIIF0Y B TaOJIHIe

«JETU_COTPYIHUKOB» (Hanpumep, yAanuTh 3anuck o coTpyaHuke ¢ Ta0.Ne 5052, eciu 3TOT
COTPYIHHUK MMEET JIBYX JeTei)?

Uro  mpowsoimer  NpH  TOMBITKE OOHOBHTB 3HaUeHHE HEPBUYHOTO
KJTFOYa 3aIUCH O COTPYIHHUKE, Ha KOTOPBIH CChblIaeTCsl BHEITHUN KITFOY?

. COTPYJHHKH

[Meperunby
KoY O JAOJIHKHOCTE

ETH_COTPYJHHKOB

5052 Heanos | nporpammuct

Taib Ne Imn BO3pACT
——
N T Onera | 4 roma
KITHOY

5052... Mapua | 6 ner

PucyHok 6.2 — [1epBUuHBI 1 BHEUTHUIN KIIIOYM B TaOIHLIAX

B o0miem, cymecTByeT 1Mo KpaiHei Mepe B¢ BO3MOKHOCTH:

OrpannuuTth (B SQL - onepatop NO ACTION) —

OTPaHUYHUTh OMNEPAlUI0 «yAaJeHHEe»/«OOHOBJIIEHHE» TI0 TOrO0 MOMEHTAa, KOrJa Yyxe He Oyaer
CYIIECTBOBAaTh COOTBETCTBYIOIIEE TaHHOMY 3Ha4deHWIO Ta0 No mepBHYHOTO KIIOYa 3alHCEd B OTHOIICHUH C
BHEIITHIM KJTFOUOM (B IPOTUBHOM CJIydae ONeparnys 3arpeniaeTcs)

KackagupoBats (B SQL - oneparop CASCADE) —

KaCKaJHPOBaTh OIIEPAIIHIO «yIATCHIS»/«OOHOBICHUS, YIAISI1/0O0HOBIISIL TAK)KE U BHEIITHAE KITIOUH.

[TosTomy, B SQLI2 3agaeTcs cchuTOYHAS IETOCTHOCTH B SIBHOM BHUJIE:

FOREIGN KEY (cnucok arpu6ytos BHenHero kmoda) REFERENCES umst tabmmiist

ON DELETE ommus

ON UPDATE ommus

rae 3aganue noeenaeHns CYB/] npu yaaneHnn/0o0HOBICHHH KITF0Ya B POIMTENIBCKOM TaOIuUIe 3a1aeTCs
OIILIUEN:

CASCADE NO ACTION

BBI30B ONPE/ICICHHOM MPOIey P! (XPaHUMOH MPOIeIyPHI MK MPOLEAYPHI TPUITepa

[Ipumep 8.

BMmecTo kackaaupoBaHUsI UM OTPAaHUYEHUS] HA U3MEHEHUE 3HAUEHUN MOXKET BBI3BIBATHCS HEKOTOpas
IpoIeaypa, HaIpUMep, IPH YAATCHUH 3aicy HHOpMAaLUs 3aHOCUTCS B apXUBHYIO0 0a3y U T.IL.

LlenocTHOCTD M HEopeAeIeHHbIE 3HaUeHHs TaHHBIX (null-3Hauenus)

IIpoGnema oTcyTcTBYyIOIIEH HH(YOPMAIMK TOCTATOYHO YacTO BCTPEYAeTCs Ha MpakTuke. s permenus
poO0JIeMBI CO31AI0TCA pa3Hble MOAXO0ABL. YacTo NCIIONB3YIOTCS «3HAYCHUS 0 yMordaHuio». Hampumep, eciu
I[BET JeTalId HE M3BECTCH, MM HE MMEET 3HAUCHUS B JaHHON 0ase, TO «3HAUCHHE IO YMOJTYAHHIO» - «HET»
VHaue — Ha3BaHUE 1IBETA.

Hpyroit nonxox, npemioxkeHHbI Konnom, 6asupyercss Ha 0003HaYEHUH OTCYTCTBYIOIETO 3HAYCHUS
CHEIHAIFHBIM MapKepoM, KOTOPHIN Ha3piBaeTcs null-3HaueHneM. DTo 3HAUCHHE MCHOIB3YETCs BCET/A, KOTIa
MpaBHIbHOE 3HAYEHHE IS JIF000T0 aTprOyTa 6a3bl HEU3BECTHO MIIH OTCYTCTBYET.

Teopus, usyqaromias null-3HaueHus, 6azupyercss Ha TPEX3HAYHOM JIOTHKE (KOTJa pa3perialoTcst TPH
3HAaYEHUs: «1a», «HeT», «UNK” — unknown - HensBecTHO)

TakuMm 00pa3oM, CTAHOBUTCS OYEBUAHBIM MPABUIO LEIOCTHOCTU IO CYIIHOCTSIM, KOTOpBIE MBI
c(OpMyIIUPOBAIN B ATOW JICKIINH BHIIIE:

«Hwu oguH 21eMeHT NepBUYHOIO KITF0Ua HE MOXKET UMETh HeoNpeAeneHHoe, «null-3aadeHne

AHaIOrUYHO U JJIs IPABUJIA LIEIOCTHOCTH 10 CChUIKAM:!

«Bcerya 3HaueHHs 27IEMEHTOB BHEIIHETO KJIIOYA VI SABISIOTCS null-3HaueHMSMHM, WM COBNAJAIOT C
HEKOTOPBIMH He null- 3HaUCHUSAMH IEMEHTOB MEPBUYHOIO KIIFOYa)



Ecmu CYB/]

paspeiacT UCIIOJIb30BaAHUC nu11-3Ha‘~ICHI/II\/'I, TO K ABYM BO3MOKHOCTAM 06p360TKI/I CCBIIIOK

10 BHEIITHUM KITIOYaM, T00aBIISETCS TPETHS.

[Ipasumo null-3HaueHwit: J{ist KaXkIOro BHEIIHETO KJIf04a pa3pabOTYMK JODKEH PElIUTh, MOXKET JIH
BHEIITHUI KJTI0Y collepkath null-3HaucHwms.

Kak mpaBwiio, MOXXHO 3al1aTh pa3pelicHre Ha ucroyib3oBanue Null-3HaueHnii Ha BClo 0a3y JaHHBIX C
nomorikto oneparopa SQL -

NULLS ALLOWED (pa3pemraercs ucrnonszoBanue Null-3Hauenwit), 1u60

NULLS NOT ALLOWED (3anpemiaercs ucrnonszopanue Null-3HaueHnid)

Torma, ecmm

Null-3HadeHust paspemaroTcs, TO M00aBIsIeTCS HOBAs OIIIHUS: SET NULL

(annynupoBats) Hapsxy ¢ CASCADE u NO ACTION.

B cootBerctBum ¢ omnuumeit SET NULL, npu n3MeHeHHM 3alMCU O COTPYIHHKE BHEIIHMH KIIIOY
ycraHaBnuBaeTcs paBHbIM Null m1g Bcex 3ammcel 0 JeTsX, a 3alUCh O COTPYJHUKE IIOTOM
yAasIeTcs/00HOBISECTCS.

B SQL92 «

omiuaM CASCADE u NO ACTION po6asnserca SET NULL u SET DEFAULT:

FOREIGN KEY (crucok aTpuOyTOB BHEIIHETO KITFOYA)
REFERENCES ums_ta6mmiet ON DELETE ommust ON UPDATE omust

IJIe OIS —
m6o CASCADE nu6o NO ACTION mu6o SET NULL

mu6o SET DEFAULT (kak ycTaHOBIIEHO TIO YMOIJTYaHHIO JUIs BCeil 0a3bl TaHHBIX )
ITpumep 10.

Homyctim, MBI paspenmim cymiecrBoBanue Null-3Hauenuit B tabuuie

«JJETU_COTPYHUKOB». IIpumepoM MOKET OBITh CUTyalys, KOTAa COTPYIHHUKA YBOJIBHSIOT, HO
0 JIETAX MPOJIOIDKAIOT 3a00TUTECS, M HH(OPMAIIHSI O HUX OCTaeTcs B 0a3e TaHHBIX.

Omnumem 31y curyaruio Ha SQL:

CREATE TABLE Employees

(tab_number
position varc

integer NOT NULL UNIQUE, name varchar (50) NOT NULL,
har (20) NOT NULL) PRIMARY KEY tab_number;

CREATE TABLE Childrens (tab_number integer NOT NULL,

child_name varchar (10) NOT NULL, age integer NOT NULL)

PRIMARY KEY (tab_number, child_name)

FOREIGN KEY (tab_number) REFERENCES Employees ON DELETE SET NULL
ON UPDATE CASCADE;

Ta6muua 1. Tuner nanaeix MS SQL Server 2000.

Tun 1aHHBIX

Onucanmue

Bit Onun 6utT. B cToNnOIE ¢ ATUM THIIOM MOXET XpaHuThes oo 0, moo 1.

Binary(n) JIBOMYHBIN TaHHbIE (UKCHUPOBAHHOM MHHBI 10 8000 Oaiir.

\Varbinary(n) /IBOMYHBIC TaHHBIC TIepeMeHHOH TuHbI 10 8000 OaiT.

Image /IBonunsle maHuble AuuHOM mo 2I'6 (2731-1). IlpocTpaHCTBO ISl XpaHEHHs IaHHBIX
BTOrO THUIA OTBOAMUTCS CTPAHHULIAMHU, pa3Mep KOTopbIX coctaniser 8§ Kb.

Decimal Mcnonp3yercst Al XpaHeHHsT APOOHBIX YHCEN ¢ (PUKCHPOBAHHBIM KOJIUYECTBOM 3HAKOB
1o u nociie gecstuanor Touku. Ot -10738 +1 go 10738 —1.

Numeric IBsercs aganor Tuna nasaex Decimal.

Float(n) Mcnonp3yercst UL XpaHeHWsT  APOOHBIX  YUCEN C MPHOIU3UTEIHHOM
rourocTbio. Ot -1.79E+308 no 1.79E+308.

Real sIenstercs ananorom float(24). Ot -3.40E+38 o 3.40E+38.

Int 3aHuMaeT 4 GaifTa 1 MOXET XpaHUTH IeTIbIe JHcia B Auama3oHe ot -2°31 1o
2731-1

Smallint 3anuMaeT 2 OaiiTa U MOXET XpaHUTh LieJIble Yhcia B [uana3oHe ot -215 1o
2715-1

Tinyint 3anuMaeT 1 OalT U MOXKET XpaHUTH IIeNbIe Yyhcia B muamna3one ot 0 1o 255




Bigint

3aHuMaeT 8 OalT U MOXKET XpaHUTh LieJbIe YUCIIa B IMana3oHe ot -2°63 1o
2763-1

Char(n) CTpOKOBBIH TUT AAaHHBIX GUKCUPOBAHHOM [UTHHBI 6e3 momaepkki  Unicode
immnaOoN 1o 8000 CMMBOJIOB.
Nchar(n) CTpOKOBBIM THII JAaHHBIX (PUKCHPOBAHHOM UIHHBI ¢ oAmepxkkoi  Unicode
immnaOoN 10 4000 CHMBOJIOB.
'Varchar(n) CTpOKOBBII THI AaHHBIX IEPEeMEHHOM maMHBI Oe3 mommepkku Unicode
oM 1o 8000 cUMBOJIOB.
Nvarchar(n) CTpOKOBBII THI JaHHBIX IEPEMEHHOM MIMHBI ¢ mommepykkoit  Unicode
immao# 1o 4000 cUMBOJIOB.
Text CTpOKOBBI# TUI NaHHBIX Oe3 moaaepkku Unicode mmiHO#M 10 2 MUITHAPAOB CHMBOJIOB
(2"31-1). IIpocTpaHCTBO /st XpaHEHHUS! JAHHBIX 3TOTO TUIIA OTBOAUTCS CTPAHHULAMH T10 8
K6.
Ntext CTpOKOBBII THIT JaHHBIX C moaaepskkoi Unicode mmunoi 10 1 MHITHApIOB CHMBOJIOB.
[IpocTpaHCcTBO U1 XpaHEHHMs JAaHHBIX 3TOTO THIIAa OTBOJMTCS cTpaHuuamy 1o 8 Ko.
Datetime Tun maHHBIX AJIsL XpaHEHHMs aThl U BPEMEHU C BHICOKOW TOYHOCTBHIO B JIManasoHe OT 1

staBaps 1753 roma g0 31 gekabps 9999 roma. 3anmmaer 8 Oait. Tounocth - 3,33
MUJUTACEKYH/IbI.

Smalldatetime

TuIl DaHHBIX IS XpaHEHHs JaThl U BPEMEHH ¢ HOPMAJIbHON TOYHOCTBIO B AHAITa30HE OT,
1 suBaps 1900 roga no 06 uronst 2079 roxa. 3anumaer 4 Gaiita. TounocTth - 1 MuHYTA.

Money

Mcmonmp3yeTcss JUIA XpaHEHHs JIEHEKHBIX JAHHBIX B OOJIBIIOM Juara3oHe. TOYHOCTH
XpaHEHUS 10 4 3HAKOB IOCIIC ASCATUIHOM TOUYKH. 3aHuMmaet 8 Gaitt. Ot -2°63 10 263 —
1.

Smallmoney

I/ICHOHL3yeTCH I XpaHeHI/IH JCHC)XKHBIX JaHHBIX B HOpMaJ'H)HOM Oraria3oHe. TO‘IHOCTI)
XpaHEHUS 710 4 3HAKOB TOCIE JECATUYHON TOoukW. 3aHuMaeT 4 Oalita. Ot -214,748.3648
o 214,748.3647.

Sql_variant

Tun TaHHBIX, TO3BOJISIIONINM XPAaHUTh NaHHBIE HECKOJIBKUX THIIOB B OJHOM U TOM K€
ctonbue. Hampumep, mpu HCMONB30BAaHMM 3TOTO THMA JAHHBIX B CTOJOLE MOTYT
HAXOTUTHCS OHOBPEMEHHO TaHHEIC IIENTOYNCICHHEIE, APOOHEBIC, CHMBOJBHEIC U T.1I.

Sysname

Mcmonb3yeTcs UL yKa3aHWs UMeH  OOBEKTOB CYB/I. AHajsor

nvarchar(128).

Timestamp

BpemenHoit mTammn. 3HaueHuss B crondue sToro THma usMeHsiores SQL - Server|
AQBTOMATHYECKH MPU KAXIOM HM3MEHEHHH CTPOKH. MOXKHO HCIIONB30BaTh MCEBIOHNM
rowversion.

Table

OTOT TUN AAaHHBIX NPEJHA3HAYEH Il BPEMEHHOI'O XPAHEHMs CIOXKHBIX THUIIOB JAHHBIX —
s mepeMeHHBIX T ransact-SQL, mapameTpoB XpaHHMBIX TpOLEAyp WM U 3HAYCHUH,
BO3BpAIaeMbIX (DYHKIIMSIMH TOJIB30BATEIS.

Uniqueidentifier

HCHOJ’ILSyeTCfI AT XpaHCHUA rJ100alIbHBIX YHUKAJIBbHBIX I/I,I[CHTI/I(i)I/IKaTOpOB.

cursor

[Ipenna3znadeH st XpaHEHHsI CChUIOK Ha KyPCOPBI.

PA3JEJI 2. TEXHOJIOTYM BBICTABOYHBIX U OKCIIO3UIINOHHBIX ITPOEKTOB.

PA3PABOTKA U CO3JAHUE BUPTYAJIBHBIX BBICTABOK

Tema 8. IIpoeKkIHOHHBIIT MATIMUHT B JeSITEILHOCTH My3€eeB

B ycnoBusx WHHOBaIMOHHOTO pa3BUTHS OOIECTBA BO3HUKAET HEOOXOJMMOCTH HCIOJIB30BaAHUS
COBPEMEHHBIX KPEaTUBHBIX TEXHOJIOTUI B 00pa30BaHUM, Pa3BUTUH H IMOAACPKKE OMOINOTEUHBIX B My3€HHBIX
CHENUAIMCTOB HOBOTO IMOKOJEHUS. CEroiHsi CYIIECTBYeT MHOXKECTBO TEXHOJOTHH CIOCOOHBIX BBI3BAThH
OTPOMHBIA HHTEPEC KaK y CIEIHUAIIIICTOB Pa3InYHBIX cep AeSITeTBHOCTH, TaK U y TOTpeduTenel ux yciyr. B
CTaThe PACCMATPHUBACTCS INOHATHUIHBIA ammapaT MyJIbTUMEIHa TEXHOJIOTHH HaOWpamomiei Bce OOIBIIyIo
MOMYJSIPHOCTH B COBPEMEHHOM OOIIECTBE — MPOSKIIUOHHOTO MAIIIKHTA.



[IpoexkunoHHbI MANNUHT (BUACOMANNUHT, 3D-MonnuHr, B Poccun Takke MIMPOKO HCIONB3YETCs
Ha3BaHHE «BHICOMAIIITHHT») — 3TO MCKYCCTBO CO3JIAHMS W HAIOKCHMS MPOCKIMH Ha (pU3HUCCKHE OOBEKTHI:
3IaHUe, AaBTOMOOWJIb, [HEKOpalMyd Ha CICHE MEpONPHATHS, OHEXIy, YacTb BBICTABOYHOTO CTEHJA,
YeJI0BeUecKoe TeNo (Jaxke B IMHAMUKE) U T.II., C YYETOM UX '€OMETPUU U MECTOIIOJIOKEHUSI B IPOCTPAHCTBE.

[IpucraBka «3D» B «3D-BUICOMAIIIIMHTY MTOAPA3yMeEBaET, YTO OOBITPHIBAIOTCS CBOWCTBA TE€OMETPUH
IIOBEPXHOCTH, Ha KOTOPYIO MPOU3BOAUTCSA BUACONPOEKIIMS, @ HE UCIIOIb3YEMYIO TEXHOJIOIHIO, YK€ CTaBLIYIO
NPUBBIYHOM B Wrpax, TENCBU3MOHHBIX IporpamMmax u ¢uibmax B ¢opmare 3D. B 3TOoM KOHTEKCTE
CHelHUabHble KOMITBIOTEPHBIE TEXHOJOTHMHM TO3BOJSIOT co3aaBaTh 3D-mozens o0beKkTa, Ha KOTOPBIHA
IUTAHUPYETCSI OCYLIECTBUTD IPOEKIHIO0, a 3aT€M U3MEHHUTH €€ B COOTBETCTBUHU CO CLEHApUEM ILOY, YTO JAeT
ONTHUYECKYIO WILTIO3UI0 U3MEHEHHSI CAMOTO O0BEKTa.

B nocnenHre HeCKOJIBKO JIET MOMYJIAPHOCTh TAKUX MPOEKTOB, KaK CBETOBHIE II0Y HA 3[aHHH, a TaKXKe
ucronb3oBanne 3D BHOCOMAIIIMHTA aKTUBHO pAcTeT, B CBS3M C TEM, UYTO MaclITabHbIE OOBEMHBIC
BUICONIPOCKIINH U CBETOBBIC HHCTAUISIIMH OUYCHD 3PEITUIIHEI, & COBPEMEHHBIC BO3MOXXHOCTU MOYIITH-TPa(pUKH
U TPEXMEPHOTrO MOJEIMPOBAaHUS IMO3BOJSIOT CO3AaBaTb OYEHb pealIMCTHUYHBIE, (haHTacTHYecKue
cuemdexTsl. IMEeHHO MO3TOMY BHICOMSIIIHHT TaK IIHPOKO MCIIONIB3YETCS UL MPOBENCHHS O0IIECTBEHHBIX
MEpOTIPUSTUH, TOPOACKUX MPA3THUKOB, IJIS1 PEKIAMHBIX KaMIIaHUH 1 TPE3ECHTAINH.

Takum 00pa3oM, MPOEKIMOHHBIA MAMNIHHT MOXHO KIIACCH(HUIMPOBATH MO OOBEKTaM, Ha KOTOpbIE
OCYIIECTBJISIETCSA UHCTAIUIALMS, @ UMEHHO:

. APXUTEKTYPHBI MINNUHI WIM IKCTePbEePHbIA MANIMMHI — 3TO TPeXMEpHas MPOEKL s Ha
3laHUe, MOCT, OaliHio WK J00H Apyroil apXuTeKTypHbBIH 00BekT. dopMa 3maHUS YACTO ONpeAeseT
KOHTEHT IOy, KOTOPHIHA, KaK MpPaBUIIO, OOBITPHIBACT APXUTEKTYPHBIA M HUCTOPUYECKHA KOHTEKCT OOBEKTa.
CTeHbI, KOJOHHEI, OaTKOHBI, OKHA, JIECTHHUIEI M IIPOYHE APXUTEKTYPHBIE AIEMEHTHI ITOCTIC HAJOKEHHS Ha HUX
pa3HooOpa3Hoii TpadMKu MPUHUMAIOT HOBbIE 3HAYEHUA. DTOT BUJ BUACOMPOCKIIMH B OCHOBHOM HCIIOJIB3YIOT
UL MacCOBBIX MEPONPHUSATHH IIOX OTKPHITEIM HEOOM, KOTZa HY)KHO NpPHBICYs BHUMAaHHE OOJNBIIOTO
KOJINYECTBA JIFOAEH.

[IpuMepoM apXuTeKTYpHOTro MimmuHra sBisercs 3D-mapping «ban ucropum» B uecth 250-metus
TocynapctBenHoro Dpmutaxa 6 nmekadps 2014 roma Ha JIBOpILIOBO# IUIOMIaau. DTO NpEACTaBICHHE OBLIO
MOCBSIIIIEHO CyAbOE JIETCHIAPHOTO My3esl, TeCHO IeperuieTeHHol ¢ ucropuelt Cankr-IletepOypra u Poccun.
Kaprtunsl «bana uctopun» — Tak Ha3bIBaeTCs MPOEKT — pa3BepHYyJHch Ha (acage 3manus [nmaBHOro mrada,
KOTOPBIN Ha OIWH Bedep NMPEBPATUWICSA B 3KpaH ISl TPEXMEPHOTO BHICOCIIEKTAKIISA. 3PUTENSIM HAIIOMHUIH O
CaMbIX 3HAUMTENbHBIX M JpaMaTHYECKUX OJNHU30JaX OTEYECTBEHHOH HCTOpUHM, CBUJAETENEM U
HETIOCPEICTBEHHBIM YYaCTHHUKOM KOTOPBIX ObUT OpmuTaxk. Ha skpaHe 0XuBaimM COOBITHS MHUHYBIIUX 3IOX:
napctBoBanue Exatepuns! II; paspymutensHeld moxap, OXBaTHBIIMKM 3uMmHHiT asoper] npu Huxomae I;
CTPOUTENBCTBO SPMUTAKHBIX 3MAHUH U OTKPBITHE TEPBOTro B Poccuu myOIMIHOTO XyT0KECTBEHHOTO My3es. . .
OcHoBHass wumes 3D-mapping mnpoeKkTa — MPEICTaBUTh OJPMUTaX M IIEAEBPH €ro KOJUICKIHH Kak
HEeHCUYepIaeMblii HCTOYHUK BEPHI B TOPAKECTBO KPACOTHI U YEJIOBEUHOCTH.

Eme omaum mpumepom wmoxkeT ciayxuTh 3D-monmuar-moy «Mcrtopust Jloma Kowgpatiokay,
MOCBsIIeHHOe TIpa3aHoBanuto 90-netns 3manus Myses ropona HoBocubupcka, mpoxoauBiiee 21 OKTIOps
2014 rona. Tema BungeonHctamusinuu — «Mcropus Jloma Konapatiokay. 3puTenn yBHIEIH, KaK CTPOMIICS JIOM,
Kakue JII0IM B HeM paboTanu, W Kak B HEM 3apomwiack ujies monera Ha Jlyny. 3manue Myses ropoja
HoBocubupcka siBisercs naMaTHUKOM uctopuu — «Jlomom Konnpatiokay.

. HNHTepbepHbIiA MANNMHI — TpEXMEPHAs MPOCKIHUS MPOU3BOJAUTCS HA CTCHBI, MeOelb,
UHTEpbep NoMemeHni. OnTrnyeckas HIUTIO3US MO3BOJIICT BOMIICOHBIM 00pa3oM BUIOW3MEHITH BHYTPCHHUE
MPOCTPAHCTBA 3JaHWHA, U MOXET CIY)KUTh OTACIBHOW paboTOH, OBITh MHTETPUPOBAHHOW B HMMEIOIICECS
IIPOCTPAaHCTBO WJIK CO3/1aBaThb OPUTMHAJIBHOC, TMHAMHUYIHOC CBCTOBOC PCHICHUC IMOMCUICHUS. HpI/I 9TOM LICIH
MOTYT CTaBUTBCS CaMble Pa3IMYHBIC — OT CO3AAHUS IMOIMOHANBHONW aTMOC(EpH! A0 MOTHOH TpaHC(hOpMaIUH
MPOCTPAaHCTBA. Takol MAIITHHT OTIIMYHO MOAXOIMT JUIS BEICTABOYHBIX MPOCTPAHCTB, B YACTHOCTH OUOIHOTEK
1 My3€eB.

Knaccnueckum IIPpUMEPOM TaKOT0 MOIMNHUHIa ABJIICTCA HpOCKHHOHHBIﬁ MOIIIMHI Ha BBICTAaBKE
«/HTepbepHbIe pelieHusy, npoxoausuieil B ropoae Kupose 26-28 nos10ps 2012 roza.

. OO0BbEeKTHBI MAINMMHI — B 3TOM CIIy4ae «XOJICTOM» JUIA BUACOPSAJA CIIY)KaT OTACIbHBIC
npeameTsl. [IpoenrpoBanne Ha Malibie 0OBEKTHI TaeT BO3MOXKHOCTh CO3/1aTh HAa JTFOOOM 00BEKTE JUHAMUYHOE
n300pakeHue, KOTOPOe CO3JAcT WIDITIO3HMIO JBIKECHHS MCKOMOIO 00BEKTa M HECTAaHNAPTHOTO M3MEHEHHS €T
q)OpMBI. 3)160]) MOBIIIUHT TO3BOJIACT «OTPAHUTL» NPEAMETDI, BBIACINUTL KOHTYPBI, O)KUBUTH ACTAIHN.

[Ipumepom maHHOTO BHa MAIIIIUHTA B 00JIACTH OMOIHOTCYHOM NEITEIEHOCTH CITY>KHUT <OKUBAsD» KHUATA
My3esi ucropuu ExarepunOypra. E€ mnosasnenume B Poccum ctano mepBbIM OKOlO roaa Hazaa. llomatob
MHTEPECHO U 3aXBaThIBAIOILIE UCTOPUYECKUI KOHTEHT — HeMpocTas 3aja4ya, HO MelMa-KHUra ¢ Hell crpaBujiach
Ha ypa. CeMb KpacOYHBIX DPa3BOPOTOB IPOWUIIOCTPUPOBAJIM LEJBIX ABa BEKa Pa3BUTHA M CTAHOBJICHUS
ExatepunOypra. IIpoeknnoHHOE IOy TPEIBOCXHINAET 3HAKOMCTBO C KHHTOH. OObeMHas O0OJOXKKa,
CTHIM30BaHHas Mo XxpebeT Ypanbckux rop. C mOMOIIBIO CHCTEMBI BEPXHEH MPOEKIUHN Ha OENbIX CTpaHHUIAX


http://www.youtube.com/watch?v=xrJCSJudmEg
http://vimeo.com/55739614
http://vimeo.com/55737283

KHHUTH TIPOSIBJISIIOTCS aHUMHUPOBAHHBIC CIOXKETBI, PACKPBIBAIOIIME KITIOUEBbIE MCTOPHYECKHE MOMEHTHI. Bce
WUTIOCTPAIMK B M3JaHWU MOJBIDKHBI, & TEKCT JIENKO BOCIPHHHUMAETCS IOA 3BYKOBOE COMPOBOXKICHHE.
VYrpaBiaTh MyJIbTHMEIANHON KHATOM MTPOCTO — MPUBBIYHBIM IBH)KEHHEM PYKH BbI IIEPEIUCTHIBAETE CTPAHHMILY
Y KOHTEHT MeHsercs [3].

IMogBoast WTOrM OOBEKTHOW KiIAaCCH(UKAIIMKA CTOMT OTMETHTH, YTO BCE IEPEUYHMCIICHHBIA BHIIBI
MPOEKIIMOHHOTO MOIIITMHra MMEET IMUPOKYIO ayIUTOPHIO 3PHTENIei, KOTOpble KPOME TOTO YTO CMOTPST H
HACIIKAAIOTCS TIOCTPOSHHOW MIUTIO3HMEH, TaKKe 3alHChIBAIOT BHACO M BBIKIANBIBAIOT B MHTEepHeET, TIe
BUICOPOJIHK MIPOCMATPUBAIOT €IIIE HECKOIBKO THICSY YETOBEK.

YduThIBas IMHPOKOE HCIIOJIB30BAHNE BUICOMDINTHHTA, BBIACINM HECKOJIBKO ACIEKTOB CO3MaHHS H
peanu3allid MHCTAJUIAIMNA TakhX Kak: BbIOOp WM HW3TOTOBIICHHE ITOBEPXHOCTH Ha KOTOpPYHO OyaeT
MPOM3BOAUTECS TPOCIPOBAHIE; PEIICHHE BOIPOCOB IO CO3JIAHMIO TU3aifHa, CBETOBBIX pealTU3allni, CEOXKETa
NpEACTaBICHUH; BBIOOD W IOATOTOBKA TEXHUYECKHX CPEACTB M IPOTPAMMHOTO OOECIIEYEHUs; ITOHMCK
CICIMAIUCTOB  CIOCOOHBIX  CO3[aBaTh M YOPAaBIATh  (YHKIHOHUPOBAHMEM BCEX  COCTABIISIONINX
MPOEKIIMOHHOr0 1I0y. Bce 3T0 TpeOyeT cephe3HBbIX MaTepUalbHBIX 3aTpaT M XOPOIIeH pecypcHOU 0asbl,
OHAKO PE3yJIbTaT HE 3aCTaBHT ceOs MOJrO JKAaTh, TAK KaK BUACONMPOEKIIHOHHBIC MOy M MX ICTETHYECKOE,
MICUXO03MOIIMOHATBHOE BO3JAEHCTBHS Ha COLMYM ITO3BOJISIET OMPEHEINTh MEPCIEKTUBLI MPUMEHEHUS TaHHBIX
TEXHOJIOTHH B Pa3IMYHBIX Chepax AeITeIbHOCTH COBPEMEHHOTO YSIOBEKA.

5.2. IPAKTUYECKHUE 3AHSATUS
IIpakTnuyeckoe 3ansitue Nel
Pa6ora B MS ACCESS: co3naHue pesisiLMOHHOI 0a3bl JaHHBIX

Lenb paboThl - 0COOEHHOCTH TOCTPOSHUSI PENIALMOHHBIX 06a3 TaHHBIX, TOJYYeHHE OCHOBHBIX HABBIKOB
paboTHI IO CO3JIAHUIO PEIIAIIMOHHON 0a3bl MTaHHBIX B cpeje Access,

B camom mmpokoM cMbiciie J1r06ast mporpaMmma UMeEeT JIeI0 ¢ HeKOTOPOW BHEIIHEW M0 OTHOIIEHHUIO K
ee KoAy HH(popManuel, 3aiarommeil Kakue-1ndo mapaMeTpsl WM pekuM ee pabotel. Takyro MHGOpMAaIio
TaKKe Ha3bIBAIOT JAHHBIMH IPOTPAMMEL.

OdeBUAHO, YTO B 3aBHCHMOCTH OT THIA pEMIAEMBIX 3aJad TIpPOOJIEeMBl OpraHU3amud paboTHI C
JaHHBIMH 6y]IyT Ka4Y€CTBCHHO pPa3JIMYHbIMU. B IO AAaBJIAOIIEM 6OJ'II)I_HI/IHCTBC ClIydacB MNpHu pPCIICHUN
XO3AUCTBEHHBIX, JKOHOMHYECKMX W (DMHAHCOBBIX 3aJad TPHXOIWTCS WMETh JOeJI0 C OOMHPHBIMHU
CHEeNU(pUUECKH CTPYKTYPUPOBAHHBIMU M B3aWMO3aBUCHMBIMH MacCHBaMH IaHHBIX. Takwe CIIOKHBIE HaOOPEI
JaHHBIX TPAAUIIUOHHO NIPUHATO HA3bIBATH 633aM1/1 JaHHBIX.

Iloozomosxa k pabome

W3yuntb 0COOCHHOCTH CO3MaHUS PEIBIINOHHBIX 0a3 JaHHBIX (MaTepHral MPUiIaraeTcs).

Pa3paboTath cTpykTypy 0a3bl JaHHBIX, COJIEpIKAIlEH CIPABOYHBIE CBEIEHUS] U UTOTH CHAa4Yll CECCUit
CTyJI€HTaMH OJHOTO M3 (axkyiabTeToB. B Tabmuiax 6a3pl IaHHBIX B 00s3aTEIHHOM TOPSAIKE JOJKHBI OBITH
OTpaXKECHEI CIECAYIOIINE JaHHBIC!

Tabauma 1 «CTyneHTbI»: KOJ CTyjAeHTa (KIo4yeBoe mole), hpaMuims, uMms, OT4eCTBO, HOMEP
3aU€TKH, KOJl TPYyMmbl (C KCIOJIb30BAaHMEM IOJICTAHOBKU), JaTa POXKICHHSA, ajpec, TeledoH, JIbIOTHI IO
CTHIICHTUH.

Tabmuna 2 «torm ceccum»: KOX CTYICHTa (C HCIONB30BAaHUAEM IIOJCTAHOBKH), KOI cemecTpa (cC
WCTIONIb30BAHUEM TIOJICTAHOBKH), KOJI TpeaMera (C HCIOJIb30BaHMEM TOJICTAHOBKH), OIICHKA, KOJ OIICHKH
(xiroueBoe mouie).

Tabnuna 3 «IIpeamer»: ko npeaMera (KJIOYEBOE MOJIE), IPEIMET.

Tabmuma 4 «'pynma»: Ko rpymisl (KIFYEBOE MoJie), TPyTIIIa.

Tabmuma 5 «CemecTp»: Koa cemecTpa (KIH04eBOE MMoJie), Kype, ceccus (3UMHSISI/ISTHSIS).

PazpaboTarb MakeT K0l TaOIHIIbL, COACPIKAIIIA UMS TIOJISI, THIT JaHHBIX, popMart JaHHBIX.

O3HaKOMUTBCS C TEXHOJIOTHEH co3/laHms TabIuIl B cpeie Access.

N3y4unTh BO3MOXKHOCTH UCIIOIB30BAHUS «MACTEPa TIOJCTAHOBOK» JIJIs YI00CTBA 3aMIOTHEHUS TaOJIHII.

6. PaccMOTpeTh BO3MOXKHOCTH CO3JIaHHSI M HM3MEHEHHS «CXEMbI JaHHBIX» IS 00eCreYeHHUs
[EIOCTHOCTH pabOThI PEISIIIMOHHBIX 0a3 JaHHBIX.

7. O3HaKOMUTHCS C BO3MOXKHOCTHIO COPTHPOBKH, (DMIIBTPAIlMA W TMOUCKA JAHHBIX B PEIKUME
TaOJINILIEL.

3adanus na evinoaHeHue:

Co3naTs HOBYIO 0a3y JaHHBIX, 3aJaBas CBOE MMs 0a3bl JaHHBIX.

B cooTtBercTBHM ¢ pa3pabOTaHHOHN CTPYKTYpoOil 0a3bl NAaHHBIX, 3aJaHHBIMU MMEHAMH, THUIIAMH H
pasMepamu nosnei €03/1aTh B Oaze JTAaHHBIX TaOIUIBI
«Crynentsy, «toru ceccuny, «IIpenmery, «'pynma», «CemecTp».

B kaxnoii Tabnume 0ObSIBUTH yKa3aHHBIE ITOJIST IIEPBUYHBIMU KITIOYaMH.



=

Buectu nannsie B Tabnuusl «I pynmay, «lIpeamer» (5 3amuceit), «Cemectp» (10 3anuceit).

I[Ipu BHecenmm manHbIXx B Tabmumel  «Ctyments» u  «MTorm  ceccum» mpemycMOTpeThb
3aIOTHCHUE JAHHBIX C HCIOJB30BAaHMEM IIOJCTAHOBKH 3HAYCHUH M3 CIIMCKA BO3MOXKHBIX 3HAYCHUH.

OTkpeITh cXeMy 0a3pl JAHHBIX W HW3MEHHTh CBSI3M MEXKAYy TaOnMiamMm C  IeJbo
o0ecriedeHus [eIOCTHOCTH TaHHBIX.

[IpocMoTpeTh JIaHHBIE TaOIUIIBI «CTyneHTED, OTCOPTHUPOBAHHEIC B a(haBUTHOM
TOpSTIKE.

OcyuiecTBUTh TMOMCK JaHHBIX B Tabmuie «CTyaeHTb» 0 3aJaHHOMY MapaMerpy.

9. Y nanuTh ofHy U3 3amuceit u3 TadunIel « CTyIeHTBD, OLIEHUTh H3MEHEHUS B APYTHUX CBS3HBIX
TaOIHUIAX.

10. Pe3ynbTaThl pabOThl IPEACTABUTH NPETIOIABATENIO.

Koumponvusie 6onpocul:
HaiiTe onpeneneHue TepMruHa «0a3a JaHHBIX).
Kakune Mmonenu maHHBIX BEI 3HaeTe?
Yro mpencraBiseT co00H peNAIIMOHHAS MOJICITb JTaHHBIX ?
IIpusenute nmpumeps! penauuoHHbx CYB/L.
KaxkoBbI mocTOMHCTBA PENSAIIMOHHON MOJIETH TaHHBIX ?
Yro mpencrapiser coOoi 0a3a JaHHBIX B cHCTeMe Access?
Kaxkue tunsl noseit B Tabaumax 10myCcTUMBI?
Kakwue cBoiicTBa moscii BBl 3HaeTe?
Urto Takoe «MepBUYHBIN KITFOW», €T0 Ha3HAYCHHE?
10.Yro mpeacrapisieT co00i «cxemMa AaHHBIX», €€ Ha3HaueHue?
11. Kakum o6pa3om co3maercsi cxema JaHHBIX W3 UCXOJHBIX TaOuuIl 0a3bl TaHHBIX?
12.YT0 Takoe «IeOCTHOCTE JaHHBIX», KaK €€ 00eCIICYnTh?
13.0Opranuzanust COpTUPOBKU U (DMIIBTPAIMK JaHHBIX B TAOIHLIAX.
14.0Opranuzanus IOUCKa ¥ 3aMEHbI JaHHBIX B TaOIHIIaX.
15.B03M0OKHOCTh U3MEHEHHUS CTPYKTYPHI TaOJIUII, TUTIOB U pa3MepOB TOJICH.
16.KakoBo Ha3HaueHHE «MacTepa MOJICTAHOBOK»?
17.Kaxum 06pa3oM opraHu3oBaTh BBOJ] 3HAUECHUH U3 GUKCHPOBAHHOTO CIIHCKA?

IIpaxTuyeckoe 3anaTue Ne2
Pa6ora B MS ACCESS: co3nanue ()opM u 3anipocoB
K peJsiuMoHHOM 0a3e JaHHBIX
Henb paGoTH - 0COOCHHOCTH MTOCTPOCHUS PEIIIMOHHBIX 0a3 JaHHBIX, IIOyUYCHHE OCHOBHBIX HABHIKOB
paboThI IO CO3TAHUIO 3aIPOCcoB 1 (HopM B cpene Access.
3aoanus Ha evinonHeHue

OTKpBITH CO3AaHHYIO BaMU 0a3y JaHHBIX O CTYICHTAX.
Jus  Kakmaoil U3 CYNIECTBYIONMX  TaOJMIl CO3[aTh MPOCThIC  3aIPOCHI, BKIIOYAIOIINE BCE MOJIS
COOTBETCTBYIOIIUX TAOIIHII.
Pazpaborate Momupukammu 3ampoca kK Tabmune «CTyOeHTBD», HMO3BOJSIOMINE OCYIIECTBISATH IPOCMOTP B
OTCOPTHPOBAHHOM TOpPAAKe (IO (haMIIMK) OCYIIECTBIATH IOMCK IO 33JaHHOMY IIONI0 M KPUTEpHIO (IO

(amun "
TpYIITIE) OCYIIECTBIATH (PHIIBTPALIUIO 3anHce (I10 TpyrIe).

H3menuts CTPYKTYpY OJTHOTO U3 3alpocoB JUIst HOTY4EHHs napamMeTpU4ecKoro
3arpoca.

Co3znatp 3arpoc, coziepKaIun CBEJICHUS: dbamunus, nums, OTYECTBO, rpymmna,

OLICHKA, ITPeIMET, Ha OCHOBE TauuI «CTyAeHTB», «OIEeHKm».

Jns cymiectByronmx TaOmuil co3gatk (Gopmsl mo paboTe ¢ JaHHBIMH, HCIOJB3YS B KaueCTBE HCTOYHHUKA
MH(OPMAIIMH CO3AAHHBIC B 1.2 IPOCTHIE 3aMPOCHI.

B KaXI01 (dopme IIPEyCMOTPETh c MIOMOILBIO MacTepa 3JIEMEHTOB HaJIn4yue
3JIEMEHTOB JHajora (KHONOK), IO3BOJLSIIONINX JO0ABIATh, YAAIATH 3aIMCH, 3aKPBIBATH (HOPMY.

IIpakTuyeckoe 3anaTue Ne3
IloaroroBka co3nanue rpaduyecKux 00bEKTOB € UCNOJIb30BAHHEM PACTPOBOI rpadpuku
B Teuenum paboOTHl KaXIOMY CTyAeHTY HeoOxommmo co3math PSd u jpg-cdaiiiel cremyroimero
COJEP>KUMOTO:
1. Adurry BBICTYIICHHS ¢ KOHIIEPTOM 3HAMEHHUTOCTH B Topojie CMOJICHCKE;
2. Packpacutb yepHO-6emoe GoTo;
3. Bo3ABUTHYTh IAMSITHUK «ce0e».



a¢dexTamMu 1o HHAUBUTYATEHOMY 3aIaHUIO.

IIpakTuueckoe 3anaTHe Ned

Co3nanne ayTHoOBH3yaJIbLHBIX IPOU3BeIeHU
B teuennn paboThI YaCOB KKIAOMY CTYAECHTY HEOOXOAMMO cO3aaTh *.aVi-(ain cocTosmi He MEeHee
gyeM u3 12 (¢parMeHTOB C pa3sHOOOPA3HBIMH IE€PEXOAaMH, TEKCTOM, ()OTO, HAJOKEHHBIMH 3BYKOBBIMH

5.3. CEMUHAPCKMUE 3AHATUSA

He npexycMoTpeHbl

5.4. CAMOCTOSATEJBHAS PABOTA OBYYAIOIETIOCA

I'pagux CPC
Ne Ha3eanue pasnena (TeMbl) Buasr CPC Ilepuogu4HoOCTH Ne Bpems Ha
n/n AMCUMIITAHBI (cpoku) KOHTpOJIS | ceMec u3y4eHue,
CPC Tpa BbINIOJIHEHUE
3aaHus
PA3JIEJI 1. TPUKJIA THBIE MTHOOPMAIIMOHHBIE TEXHOJIOT'MU B MY3EMHOMW COEPE
1 Tema 1. Uctopus BHEIpEeHUS CocrasiieHue 1-2 wenenu 1 6
HOBBIX HH()OPMAIMOHHBIX KOHCIIEKTa
TEXHOJOTHUM
B MY3€MHOE JIeTI0
2 | Tema 2. CoBpeMeHHbIE CocraBneHue 3-5 Henenn 1 10
TEXHUYCCKUE CPE/ICTBA B KOHCIICKTAa,
MYy3eHHOM JIee MTOJrOTOBKA K
MPaKTHYECKOM
Y 3aHATHUIO
3 | Tema 3. O030p u CpaBHUTEIHHBIE CocraBnenue 6-10 Henmenu 1 10
XapaKTePUCTHKH KOHCITIEKTa,
aBTOMaTI/ISI/IpOBaHHLIX II0AT0OTOBKA K
HHGOPMAIIHOHHBIX CHCTEM B MPaKTHYECKOM
My3ee Y 3aHATHIO
4 | Tema 4. OCHOBHBIE TTOHATHS CocraBnenune 11-18 nenenn 1 10
Teopun 0a3 JaHHBIX KOHCIIEKTa;
MTOJrOTOBKA K
MPaKTHYECKOM
Y 3aHATHIO
Hroro B cemecTpe 36
5 | Tema 5. IIpoextupoBanue bJ] CocraBnenue 1-2 nenenu 1 10
METOJIOM HOpMaJTU3aIlul KOHCIICKTa,;
MOJITOTOBKA K
MPaKTHYECKOM
Y 3aHITHIO
6 | Tema 6. [Ipoektuporanue BJ1 ¢ CocraBnenue 3-4 Henenu 1 10
HCIIOJIB30BAHHEM CEMAaHTHUIECKUX KOHCIICKTAa,;
MoJienen MOATrOTOBKA K
MPaKTHYECKOM
Y 3aHATHUIO
7 Tema 7.51361k SQL Cocrasiienne 5-6 Hegenu 1 10
KOHCIICKTa,;
MTOJTOTOBKA K
MPaKTHYECKOM
Y 3aHITHIO
PA3JEJ 2. TEXHOJIOTI'MU BBICTABOYHBIX U 9KCIHO3UIIMOHHBIX ITPOEKTOB.
PA3BPABOTKA U CO3JAHUE BUPTYAJIBHBIX BBICTABOK
11 | Tema 8. MHTepHET B My3eHHOM Cocrasiienue 7-8 venenu 2 10
Jene KOHCIIEKTa,




IOoAroTOBKA K

MPaKTHYECKOM
V 3aHITHIO
12 | Tema 9. UudopmarmoHHbIe CocrasneHue 9-11 nenenn 2 10
TEXHOJIOTHA 00pabOTKH KOHCIICKTAa;
rpaduueckoil vHpOpMaIHU ITOATOTOBKA K
MPaKTHIECKOM
Y 3aHATHIO
13 | Tema 10. TexHomoruu co3gaHus CocraBieHue 12-14 nenenu 2 10
00paboTku BuaeohaitnoB KOHCIIEKTa;
ITOATOTOBKA K
MPaKTHYECKOM
V 3aHITHIO
14 | Tema 11. [TpoekimonHbIiA MaIUHT | CoOCTaBlIeHUE 15-18 wenenu 2 2
B JIEATEIILHOCTH MY3€eB KOHCIIEKTA
HToro B cemecTpe 72
HToro no jucuuiiue 108

Kypc mpemycmarpuBaeT Taxke CaMOCTOSATENBHOE €ro m3ydeHune. GopMBl caMOCTOSTEIBHOM PaOOTHI:
- BBITTOJIHCHHUE 3aJIJaHUH, CBA3aHHBIX C 3aKpeIIeHHEeM IPOHICHHOr0 MaTepuaa;
- MOATOTOBKA K BBIOIHEHHIO MPAKTHYECKUX 3aJJaHUM;

- MOJITOTOBKA K KOHTPOJIBHBIM paboTam;

- TOJITOTOBKA K 3a4eTaM.

@DOpMBI U METOABI KOHTPOJIS CAaMOCTOSITENbHON paboThI:

- MPOBEPKa MPAKTUIECKUX PadoT;

[IpoBepka coBapst ¥ BEICTYIUIEHHE HA TSPMHUHOJIOTHUECKOM KOJIIOKBHYME;

- TECTUPOBAHHUE;

- KOHTPOJBHBIE U MTPOBEPOIHBIEC PAOOTHI;

- 3a4ETEHI.

6. OLIEHOYHBIE CPEJACTBA /UIsI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEKYTOYHOM ATTECTALIMM 11O UTOT'AM OCBOEHUA JTUCHUIIJIMHBI U

YUYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOMN PABOTBI

CTYJIEHTOB.
Bomnpocsl 3auera;
TemaTrka KOHTPOJBHBIX padoT;
3amaHus U1 CaMOCTOSTEILHON paOoTHI.

KOHTPOJIBHBIE BOITPOCBHI
TexHomorus: 00beM U MHOTO3HAYHOCTH MOHSTHSI.
TexHonorus kak cnoco6 NpoU3BOJACTBA MPOAYKTOB U YCIYT.
KommoneHTHas CTpyKTypa TEXHOJIOTHH.
ATpuOyTHBHBIEC IPU3HAKYU U KPUTEPUU TEXHOJIOTHUU.
TexHomoTNYeCKasi cucTeMa: MOHATHE, CTPYKTYpA.
HndopmarmonHas TeXHOJIOTHS: 00beM U COIepKaHNe OHATHS.
KommonenTHas cTpykTypa HH()OpMAMOHHON TEXHOJIOTHH (1€, TPEIMETHI).
KoMmnoHeHTHas CTpyKTypa HHPOPMAIIMOHHON TEXHOIOTHHU (PECYpPCHI M CPEJICTBA).
KoMmmnoHeHTHast ~ cTpykTypa  HMH(QOPMALMOHHOW  TEXHOJOTWH  (pEryIaMeHTH,

MPOIYKTBI/YCIYTH).

TenneHIuH pa3BUTH HHPOPMAITHOHHBIX TEXHOJIOTHHA.
Tabnmuanbie ponieccopsl. [loHATHE, IenH U 3a1a4H.
OyHKIMY TAOTUIHBIX TIPOLIECCOPOB.

JlocTOMHCTBA U HEOCTATKU CYLIECTBYIOIIUX CUCTEM.
Pemaemnie 3amaun.

Pabota ¢ quarpammamu. Buppst.

CriapkytaiiHbl U (QHIIBTPHI.

Pa6ota ¢ popmynaMu B TaOIMYHBIX IPOIECCOPAX.

IPpOUECCHhI,




[onmy4yeHue BHEITHIX TAHHBIX.
CoptupoBka u GuinsTp. Pabota ¢ naHHBIMHU.
Bo3MoxxHOCTH pabOTHI € siYeiKkaMu.
UcnonwzoBanue UT mis cucreMHoro onucanust HHPOPMAIMOHHOTO ITPOU3BOICTBA.
Crenmdudeckas 1nenb HHGOPMAIMOHHON TEXHOJIOTHY.
TexHomorn4eckas CTpyKTypa HHOPMALIMOHHOTO ITPOM3BOACTBRA
HowmenknaTypa u cofepkanue npoueccoB HHHOPMAIIIOHHONW TEXHOJIOTHH.
CtpykTypa pecypcoB HHPOPMAIIMOHHON TEXHOJIOTHH.
Cnenudurueckue obecrieunBaromue cpeactsa UT.
PernamenTupytomias 10KyMeHTalLs.
[IpousBoacTBEHHAS CTPYKTYpAa.
HudpopManioHHbIe TPOIYKTHI U YCIYTH.
Texnonorus. [IoHsATHE TEXHOIOTUMU.
OcHoBateNb TEXHOJIOTUH, KaK OTIEIbHON TUCIIUITIIHEIL.
CocraBistomye TeXHOJIOTHH.
Mertononoruyeckas OCHOBA TEXHOJIOTHU.
[Ipr3Haky HAyYHO U IPAKTHICCKH 0OOOCHOBAHHOM TEXHOJIOTHH.
[ToHsiTHEe COBPEMEHHOM TEXHOJIOTHH.
Omnpenenenue HHHOPMAITHOHHON TEXHOIOTHH.
ABTOMaTH3MPOBaHHAS HH(POPMAIIHOHHAS TEXHOIIOTHS.
Dranbl pa3BUTHSA HHPOPMALIMOHHBIX TEXHOJIOTHIA.
Bun 3aga4 u iporieccoB 00paboTKH HH(POPMAIIHY.
[IpobGiiemsl, cTosilye Ha MyTH UHPOPMATHU3ALIUU OOIIECTBA.
[IpenmymiecTBO, KOTOPOE MPHUHOCUT KOMITBIOTEPHAST TEXHOJIOTHSL.
o Kiaccudukanus uHGOPMAIMOHHBIX TEXHOJOTHH crocoly peanu3alii B aBTOMAaTU3UPOBAHHBIX
HH(OPMAIIMOHHBIX CHCTEMAX.
e Kraccudpukanns nHHOPMATHOHHBIX TEXHOJIOTHIA 10 cTenieHn oxBata AUT 3amau ynpaBneHus.
o Kiaccudukanus uHGOPMAIMOHHBIX TEXHOJOTHH IO KIAcCaM pEalM3yeMBbIX TEXHOIOTHYECKUX
onepanuu.
Knaccuduxanus nHpOPMAIIMOHHBIX TEXHOJIOTHH 0 THITY TTOJIB30BATENbCKOT0 HHTEpdeiica.
Knaccudukanus nHPOPMAITHOHHBIX TEXHOJIOTHIA IO BAPHAHTAM UCIIONB30BaHUs ceTd DBM.
Knaccuduxanus nHpOPMAIIMOHHBIX TEXHOJIOTHH IO 00CTy>KMBAaeMOil IPpeAMETHOH 001acTH.
denomeH nHpOpMaTH3AIUY COBPEMEHHOT0 00ITIeCTBa.
OTHYECKHE U CONUANBHBIE TPOOIeMBI HH()OPMATH3AIIHH.
OcHoBHI TeopuH HHGOPMAIK U HHPOPMAIIMOHHON TEXHOJIOTHH.
HNHupopMaTH3aivs B CONUATBHON MOJUTHKE U YIIPABJICHUH COIMATLHON Cepoi.
3apyOexHbIi ONbIT HHPOPMATH3AIUH COIIMATBHON paOOTHI.
WudopManmoHHpie TEXHOIOTHH AUCTAHIIOHHOTO 00yUYeHHSI.
[TpakTrueckoe NCNOIb30BaHNE HH(POPMAITMOHHBIX TEXHOJIOTUN B COITHANILHOMN cdepe.
WnTerpupoBanHble HHPOPMAIIMOHHBIE CHCTEMEI B COITHATBHOM cdepe.
[IporpammHBIe cpeicTBa aBTOMATH3AIMH YIPABICHYSCKON JICATEIIEHOCTA B COLMAIBLHOW cdepe B

Poccun.

HUctopus uHPOPMATMOHHBIX TEXHOJIOTHH.

OCHOBHBIE TTOHATHS PENSIIMOHHBIX 0a3 TaHHBIX.

CrpykTypa u HyHKIUOHAT SI36IKA TUIIepTEeKCTOBOU pazmerkn HTML.
[TonsiTus rTUnepMea U MyJIbTUMEIMA: MHOTOCTOPOHHOCTH MOHATUN U TIOJIXOJI0B.
CoBpeMeHHbIE SI3bIKH [TPOrpaMMHUPOBAHUS.

CocrostHie ppIHKa TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

HasHnauyeHnue 3KCIEpTHBIX CUCTEM.

PeIHOK cripaBo4HO-WH(OPMAIIMOHHBIX CUCTEM.

ABTOMAaTHU3UPOBaHHBIE CUCTEMBI 00Pa0OTKH HHGOPMAIIUK U YIIPABJICHHUSI.
[IpumepsI cucTeM OPraHU3alMOHHOTO YIPaBICHUS.

CucreMbl TUCTAaHIIMOHHOTO 00pa3zoBaHus B Poccuu.

Hanpasnenuii ucions3oanust T B KynbType U UCKYCCTBE.
Onexrponnas oudarnoTeka e-Library.

OCHOBHBIE BO3MOKHOCTH CUCTEMBI «Mosi GHOIHOTEKaY.
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o ®dynknuonan Microsoft Excel.

BOIIPOCHI 3AYETA
TexHomorus: 00beM U MHOTO3HAYHOCTH MOHATHA. TEXHOJIOTHS KaK crroco0 MpOnu3BOICTBA IPOIYKTOB U YCIYT.
KommoneHnTHast CTpyKTypa TEXHOJOTHH. ATpHOYTHBHBIE MPHU3HAKH ¥  KPUTEPHU TEXHOJIOTHU.

TexHonoruueckas cucremMa: HOHATHE, CTPYKTYpa.

TexHomorus Kak Hayka (Hay4HOE ONHCAHWE CIIOCOOOB MPOM3BOACTBA). [IpH3HAKM TEXHOMOTHH KaK HAYIHOU
OUCHUIUTMHBL: TIPEeOAMET W 3a/Ja4d W3y4YCHWs, MOHATUIHBIA ammapar, HaydHble NPUHOUNBI M 3aKOHHI,
UCCIIeI0BAaTENbCKHE METOIbL. [IpHuKIanHON XapaKkTep TEXHOJOIMUECKOTO 3HAHUS.

WudopmarmoHHast TEXHOJIOTHS: 00beM U cofepykaHie NOHATHA. KoMIOHeHTHAast CTPYKTypa HHPOPMAITOHHOM
TEXHOJIOTHH (IIeJTb, TPEAMETHI, PECYPCHI H CPEACTBA, PETIIaMEHTHI, IPOLECCHI, MPOXYKTHI/YCIYTH).

Hcropus u TeHAEHINH pa3BUTH HHPOPMAIIOHHBIX TEXHOIOTHH.

Krnaccuduxanus nHpOpMALUOHHBIX TEXHOIOTHH (0a30Bble, IPUKIIAJAHBIE, CIICIIUANIBHBIC).

Texuomoruu 6a3 JaHHBIX.

I'unepTekcToBBIE TEXHOIOTHH.

l'unepmenuna TexHoiaoruu. MynbTUMEIUHHBIC TEXHOIOTHU.

TexHomornu mnporpaMMupoBaHus. TeleKOMMYHUKAIIMOHHBIE (CETEBBIE) TEXHOJNOTHH. VCKyCCTBEHHBIH
HUHTEJUICKT.

WHubopMaIoHHbIe TEXHOJIOTHH B TIOIUTHKE U COLIMANIBHOM cdepe.

HudpopmamoHHbIe TEXHOIOTHH B IPOMBIIUICHHOCTH W 9KOHOMHUKE.

HudpopmaImoHHbIe TEXHOIOTHH aBTOMATH3UPOBAHHOTO IIPOSKTUPOBAHUSL.

WHubopMaIimoHHbIe TEXHOIOTUH OPraHU3allMOHHOTO YIIPaBICHHS.

MHbopMamoHHbIe TEXHOJIOTHH B 00pa30BaHUU.

HudpopmaIoHHbIe TEXHOIOTHH B KyJIbTYpe 1 UCKYCCTBE.

bubnnoTeyHble TEXHOIOTHH.

bubnuorpaduueckue TEXHOIOTHU.

Oducuble TexHomorHH. OOpa3oBaTENbHBIC TEXHOJIOTHH.

7. YYEBHO-METOAWYECKOE U UHOOPMALIMOHHOE OBECIHIEYEHUE JUCHUIIJIMH

7.1.PEKOMEHJAYEMAS JIUTEPATYPA

7.1.1.0CHOBHASI JIUTEPATYPA

AnemmH, JL.. ApTtomaTu3anms B Oubimorteke: yueOHOoe mocoome. Yacts 1/J1.M. Anemun. — M.: MI'YKU,
HUIIO Mpoduznat, 2002. — 176 c. — (CoBpemenHast 6nbnmoreka). — Beim. 14.
Anemnn, JLU. ApTomaTtuzamus B 6ubnuoreke: yueOHoe mocobue. Yacts 2/JI.U. Anemun. — M.: MI'YKU,
UIIO Mpodmznat, 2001. — 144 c. — (CoBpemenHast 6nbnmoreka). — Beim. 14.
AnemmH, JLU. TelekoMMyHUKAITMOHHBIC TEXHOJOTHU JUIA OMOJMoTek: yuyeOHoe nocobue/JI.. AnemmH. —
M.: JIutepa, 2009. — 352 c. — (CoBpemeHHas Oubnuoreka). — Byim. 56.
JleBun, M. KommnbroTepHBI€ CETH: YCTPONCTBO, MOAKIIOUEHHE U HcTob3oBaHue/M. JleBuH. — M.: OBepieii,
2001. - 416 c.
Henucos, A. Uateprer: camoyuutens/ A. Jlenucos, .Buxopes, A. benos. — CI16: [Tutep, 2001. — 464c.:um.
Iunko, N.C. MnpopmanmonHsie n OnbIHoTeYHbIe TeXHOIOTHH: yueOHoe mocobne/U.C. [Tunko. — CII6.:
Ipodeccus, 2006. — 342 c. — (bubmuoreka).

7.1.2. JOINOJIHUTEJIbHAS INTEPATYPA
Antononeckuii  A.b. Hudopmammonnsie pecypcsl Poccum [Tekcr]| : Hayd.-metox. mocobwe / A.b.
AmnTononbckuit. — M. : JIubepes, 2004. — 423 c.
Bpexnera, B.B. npopmanmonHoe o0caykKUBaHuUE: MIPOLYKTHI M YCIYTH, MPEAOCTABIIEMbIC ONOIHOTEKAMH U
ciry:)x6amu mHbopManuu npeanpustuii [Tekcr] : yue6-mpakT. mocobue / B.B. Bpexuesa, B.A. MuHkuHa;
CI6I'YKMU. — CII6. : Ipodeccus, 2004. — 303 c.
Bennpos B.JI. CASE-texnonoruu., CoBpeMeHHbIe METObI U cpenicTBa poekTrposanus C. — M.: ®dunaHCh
u cratuctuka, 2002. 176 c.
BoxprrmeBa E.B. Meanatexnonoruu - myTh B Oymyiiee coBpeMeHHBIX OmOmuotek [Tekcr] : ydeO.-mpakr.
nocobue. — M. : JInbepes-bubundopm, 2005. - 142 c.
I'punbepr, A.C. Madopmarimonssie TexHooruu ynpasieHus [Tekcr] : yueb. mocobue / A.C. ['punbepr, H.H.
T'opbaues, A.C. bonnapenko. — M.: JOHUTU-IJAHA, 2004. — 479 c.
HNudopmaTrka kak Hayka 00 MHPOpMauU: HHPOPM, TOK., TEXHOJIOT., 3KOH, COIIMAJIbH. U OpT. acnekT [TekcT]
/Mon pen P.C. I'mnspesckoro. - M. : DAUP-ITPECC, 2006. — 592 c.



Kpusuos A.H,, JI&zuna T.A. u ap. MapopmanmoHHsle cucTeMbl B 9KOHOMUKe. YdeOHoe nocobue. — CIIO,
2005 r.

CogetoB, b.51. Undopmarnonnsie TexHonoruu [Tekct] : yaeonuk / b.51. CoetoB, B.B. IlexanoBckwmii. — M. :
Breicm. mk., 2003. — 263 c.

[paitbepr, S.JI.OcHOBHBIC MONOKEHUSI M TPUHIMUIBI pa3pabOTKH aBTOMATH3UPOBAHHBIX OHOIHMOTEYHO-
nHpOpMaIMOHHBIX cucTeM U cerell [Tekcr] : Yueb.-npakr. mocooue / S.JI. llpaiibepr. — U3n- e 2-e, ucrp. u
qor. — M.: JIubepes, 2001. — 103 c.

7.2 CPEACTBA OBECIIEYEHHUSA OCBOEHUSA JUCHHUITJIMHBI .

7.2.1 METOAUWYECKHUE MATEPUAJIbBI U MATEPUAJIBI 11O BUJIAM 3AHATUU

CxaukoB I[E HH(bOpMaHI/IOHHBIG TCXHOJIOTUU: METOAUYCCKHUE YKas3aHusd K  BbIINOJHCHUIO
MPAaKTHYECKUX padoT mo auciuiuimHe "MHpopmannonHble TexHonoruu" s cnenuanbHocTerd 070503.65
"My3eliHoe aeno u oxpaHa namatHUkoB", 071201.65 "BubmuoreuHo-MH(OpPMALMOHHAS JESTENbHOCTH" /
J.E.CkaukoB. — Cmonenck: CIT'MU, 2012. — 53 ¢

METOAUYECKHWE PEKOMEHJAIUU 110 U3YUYEHUIO KYPCA JJUIA
HPENNIOJABATEJIA

IIpy mOAroTOBKE K 3aHATHUIO MPENOAABATENb, BEAYIIUN CEMUHAPCKUE 3AHATHUS, TOJHKEH
BHUMATEJIbHO 03HAKOMUTHCS C yUeOHO-METOIMYECKUM KOMILIEKCOM O TUCIUIUINHE U YTOUHUTH
IUIaH €ro NnpoBejieHud. boiee Toro He0OXOAMMO O3HAKOMMUTHCA C HOBBIMM ITyOJMKaLUMSMU 10
TEME CeMHHapa M JOMNOJHUTEIBHOM JMTEpaTypbl MO BOIpocaMm IuiaHa 3aHsATus. OKa3blBaTh
METOIMYECKYIO TIOMOIIb CTYICHTaM B TIOJTOTOBKE JOKJIAIOB U pedepaToB. B xone cemunapa Bo
BCTYIIUTEIBHOM CJIOBE IIPENOAABATENb JOJDKEH PACKPBITh TEOPETUYECKYH) M IIPAKTUYECKYIO
3HAYMMOCTh TEMbl CEMUHAPCKOTO 3aHSATHS, ONPENCIUTh MOPSJAOK €ro MpPOBEICHHS, BpEMsS Ha
o0cyxJIeHHe Kaxa0ro yaedHoro Bormpoca. JlaTb BO3MOXKHOCTh BBICTYIIUTh BCEM JKENAIOIINM, a
TAKXKE€ MPENIOKUTHh BBICTYIIUTh TEM CTYIAEHTAM, KOTOPbIE IO TEM WIM HMHBIM NpPHYHMHAM
MPOIMYCTUITM JIGKIIMOHHOE 3aHSATHE WIM TMPOSBISIOT MacCHUBHOCTh. llermecooOpa3zHo B xonae
00CyXeHUsl Y4eOHBIX BOIPOCOB 3a/1aBaTh BBICTYMAIOUIUM M ayJAUTOPUH JTOTOJHUTEIbHBIE U
YTOYHSIOUINE BOMPOCHI C LIEJIbI0 BBIICHEHUS WX TO3UIIMH MO CYIIECTBY 00CYKIAEMBIX MTPOOIEM.
[ToonpsTh BBICTYIUIEHHSI C MECTa B BHUJE KPAaTKUX JTONOJHEHWW W TOCTAaHOBKH BOMIPOCOB
BBICTYIIAIOIIMM M IpenoaasBareinto. JIg HArsiAHOCTH M 3aKpEIUICHHWS M3y4aeMoro Marepuaia
MPEMNo/IaBaTelib MOXKET HCIOJb30BaTh TAOJNMIIBI, CXEeMbl W T.J. B 3aKIIOYUTENHHOW YacTu
CEMHUHAPCKOT0 3aHATHS CIIEAYyeT MOABECTH €T0 UTOTH: 1aTh OOBEKTUBHYIO OIIEHKY BBICTYIUICHUN
KKJIOTO CTyJCHTa W y4eOHOW Tpynmbl B 1EJTOM. PacKpbITh MOJIOKHUTEIbHBIE CTOPOHBI U
HEJOCTATKU MPOBEJIEHHOIO CEMUHAPCKOTO 3aHATHUsI. OTBETUTHh HA BOMPOCHI CTyAeHTOB. Ha3BaTh
TeMy ouepefaHoro 3aHatus. K Tomy ke mpemnoaaBaTellb 00s3aH MPOBOIUTH TPYIIOBBIE U
VHJIUBUYaJIbHbIE KOHCYJIBTALIMU CTYJEHTOB II0 BOIIPOCaM, BO3HUKAIOIIMM Yy CTYJIEHTOB B XOJI€
WX TIOJATOTOBKHU K TEKYIIEH U MPOMEKYTOYHON aTTECTAIllMH, PEKOMEH0BATh B IIOMOIIh Y4eOHbIE
U Ipyrue MaTepHualibl, a TAaK’Ke CIIPaBOUHYIO JUTepaTypy. OCBOCHUE NUCLUUILIMHBI IPEANOIaraet
WCIIOJI30BAaHUE KaK TPAAUIIMOHHBIX (JICKIIMW, TPAKTUYECKHE 3aHATUS C KCIOJIb30BaHUEM
METOJUYECKMX MaTepuajoB), TaK ¥ WHHOBAIMOHHBIX 00pa30oBaTeNbHBIX TEXHOJIOTUNH C
WCIIOJIb30BAaHUEM B Y4e€OHOM TIpOIlecce WHTEPAKTHBHBIX (OpPM TIPOBENCHMs 3aHSITHH.
CeMuHapCKue 3aHATHSA B TPAAUIIMOHHON (popMe MPOBOIATCS B COOTBETCTBUU C yYTBEPKIACHHOMN
y4eOHO-METOIMUECKOW  pa3pabOTKOW  JJIsi  TMPOBEACHUS  CEMHHAPCKUX  3aHATHH U
CaMOCTOSITENILHOM pPabOThl CTYJEHTOB IO COOTBETCTBYMOIEH nuciuruinHe. Kaxkmas Tema
pPa3pabOTKH COACPKUT MEPEYCHh OCHOBHBIX BOIIPOCOB JIJIsi 00CYKIEHUS, KOHTPOJIBHBIE BOIIPOCHI
TEMBI, 3aJlaHusl JJII CAMOCTOSITENIbHOM pa0OThl M CIHCOK JIMUTEPATyphl, PEKOMEHIYeMOH K
n3ydeHuto. Ecnu 3aHsATHE TPOBOAMUTCS B WHTEPAKTHUBHOW ¢dopme, TMpernojaBareib IOJDKEH
o0CyIUTh B TPyIIe Ha MPEABLAYIIEM 3aHSITHH TUIAH MPOBEIEHUS MOCIEIYIONIer0 CEMUHApa B
uHTepakTUBHON (hopme. [Ipu 3TOM HEOOXOAMMO paclpeAenuTh 3aJaHusl, TEMbl MpPe3eHTaluH,
JlaTb PEKOMEHAAUMU CTYJCHTaM [0 NOATOTOBKE W NPOBEACHUIO 3aHATHS B HHTEPAKTUBHOMN
dopme. B mporecce oOydeHHs HEOOXOIUMO OOpaliaTh BHUMaHHE B TIEPBYIO OYepellb Ha Te
METOJIbI, TPHU KOTOPBIX CIyMIATeNd UACHTUPHUIHUPYIOT ceds ¢ ydeOHBIM MaTepUalioM,
BKJIIOYAIOTCS B M3yYaeMyl0 CHUTYalMIO, MOOYXAAl0TCI K aKTUBHBIM JCHCTBHSM, MEPEKHUBAIOT
COCTOSTHUE YCIIeXa M COOTBETCTBEHHO MOTHUBHPYIOT CBOE MOBeACHHE. BeceM 3TuM TpeOoBaHMIM B



HauOOJIbIIICH CTENeHW OTBEYAIOT WHTEPAKTHBHBIE METOJbI OOydeHHs. YUeOHBI mporecc,
OTHPAIOIIUIICS HA UCIIOJIb30BAHNE UHTEPAKTUBHBIX METOJIOB OOYUYCHHSI, OPraHU3YETCS C YIETOM
BKJIFOYCHHOCTH B TIPOIIECC MO3HAHMS BCEX CTYJSHTOB Tpynmbl 0e3 uckimoueHus. CoBMecTHas
JESTEIIbHOCTh O3HAYACT, YTO KaXIbI BHOCHUT CBOW OCOOBIM WHAMBHUAYAIBbHBIN BKJIAN, B XOJHE
paboThl MIeT OOMEH 3HaHUSAMH, HIACIMH, CIIOCO0aMH JeATEeIbHOCTH. OpraHu3yoTcs
WHAWBUAyaIbHAs, T[apHas W TrpymnmoBas paboTa, WCHOIB3YyeTCsl TPOEKTHas padora,
OCYIIECTBIISICTCA paboTa C JOKyMEHTAMH W Pa3JIMYHBIMH HCTOYHHKAMHU HWH(POPMAIIHH.
HHTepakTHBHBIC METO/IbI OCHOBAHBI HA MPHUHIIMIIAX B3aUMOJICUCTBUS, aKTUBHOCTH 00yYaeMBbIX,
omope Ha TPYNIOBOM OMNBIT, 00s3arenbHON  oOpaTHOW  cBssu. Co3maercs  cpena
00pa3oBaTEeLHOTO OOIIEHUSI, KOTOpas XapaKTEpHU3yeTCs OTKPBITOCTHIO, B3aUMOJICHCTBHEM
YYaCTHUKOB, PABEHCTBOM MX apryMEHTOB, HAKOIUICHUEM COBMECTHOI'O 3HAHMS, BO3MOXKHOCTBHIO
B3aMMHOM OLIEHKHA M KOHTpoJis. Benynmil npenogaBaTeab BMECTE C HOBbIMU 3HAHHMSIMU BEJIET
YYaCTHUKOB OOYYEHHUS K CaMOCTOSITEIBHOMY IIOMCKY. AKTHBHOCTH IPENOJIaBaTelisl yCTYIaeT
MECTO AKTUBHOCTH CTYAEHTOB, €T0 33/1a4€id CTAHOBUTCS CO3JJaHUE YCIOBHUM JJISI ©X HHULIUATUBBI.
[IpenogaBaTens OTKa3bIBACTCS OT POJIM CBOCOOpPA3HOro (QHIBTPa, MPOMYCKAIOIIEro uyepe3 ceds
y4eOHYI0 WH(OPMAIINIO, M BBIMOIHICT (YHKIHIO IOMOITHUKA B pPabOTe, OJHOTO M3 HCTOYHUKOB
uHpopmanuu.

METOAUYECKHUE PEKOMEHJALIMHA 110 U3YYEHUIO KYPCA IJIA
OBYYAIOHIETI'OCA

VYcnemHoe ocBoeHUe MaTepuaa Kypca BO3MOXKHO JIMIIb [IPU CUCTEMaTHYecKol paboTe B
cootBercTBuM ¢ PIIJI. [TomoxeT B 3TOM U cepbe3HOe u3yueHue psiaa 0a30BbIX auciuruinH Kypc
JlaeT MaTepuan 0000ILIal0IIero Xapakrepa, OH KOHKPETU3UPYeTCs B APYTUX AUCHUILIMHAX. s
OBJAQJCHMS IIOHATUHHBIM anIapaToM BaXHO HE TOJIBKO 3HAHHE TEPMHUHOJIOTUYECKHUX
CTAaHJApTOB, HO MX OLICHKa CIEeLNUAIUCTaMHU. BaXHO OTCIEeKHMBAaTh H3MEHEHUS B HHUX 10
MEYAaTHBIM U JJIEKTPOHHBIM HMCTOYHHMKaM. OCBOEHHE CIIOKHOTO Kypca B IIOCJIEIHEE BpeMs
o0JieryeHo u3laHueM y4eOHOM JIUTepaTyphl pa3HbIX kaHpoB. OHa yka3zaHa B CIIMCKAaX OCHOBHOM
U JIONOJIHUTENIbHON JuTeparypbl. Bmecte ¢ Tem, pa3HooOpa3ue Hay4yHbIX KOHLIENILIUNH U
MOJX0/I0B K COJIEPKAHUIO y4eOHOM TUCHMIUIMHBI YCUIIMBAET OPUEHTHPYIOLIYIO POJb JEKIUH U
3aHATHH, TPOBOJUMBIX IpernoaasareneM. [Ipu nmoarotoBke k J0ObIM BUAAM 3aHATHH, ynuTas U
KOHCIIEKTUPYSl HMCTOYHHKH, HEOOXOAMMO BBIJIENATH CIIOPHBIE MOMEHTHI, MPOTHBOIOJIOKHBIE
Touku 3peHust U aAp. CamocrosTenbHass paboTa, Kak ayJIuTOpHas, TaKk W BHeayAUTOpHas,
OCYILECTBIIACTCA B BUIE IOATOTOBKM K CEMUHApaM M NPAKTUYECKUM 3aHSATUAM, BBIIIOIHEHUS
JoMalrHuX 3afgaHuil. O0s3aTeNbHO HCIOJIB30BAaHWE HOBBIX HH(MOPMAIIMOHHBIX TEXHOJOTHH:
MIOMCK OIPENCIICHU B CETH, MOHMTOPUHI OTpaCI€BOTO [JOKYMEHTaJIbHOro IMortoka. Ilpu
U3YYEHHUU Kypca HEOOXOUMBI:

1. MOATOTOBKA K CCMUHAPCKUM 3aHATHAM;
2. IMOATOTOBKA K MPAKTHUYCCKUM 3aHATHUAM,
3. CO3JaHUC COOCTBEHHOr0 «0aHKa JaHHBIX», BKIIFOYArOIICTO:

a) TalJDKECThI K CEMUHapam;

0) «Te3aypyc» (cIoBapb OCHOBHBIX TEPMHUHOB IIPEIMETHON 007aCcTH);

B) CTPYKTYPHO-JIOTHYECKUE CXEMBI U TAOJIUIIBL;

T') BBITIOJTHEHUE aAYAUTOPHBIX MPAKTUIECKUX 3aHATUN U TOMAIIIHUX 33/IaHUH.

[ToaroToBka Kk JieKIuu He HYkKHA. [I0ATOTOBKA K CEMHUHAPCKUM 3aHSATHUSM 3aKIIOYAETCS B
OCBOEHMH TEOPETUYECKOI0 MaTepuala Mo PeKOMEHAYEeMON JTUTepaType U KOHCIEKTaM JIEKLHUM.
[Toce BeITIONIHEHUS 3a7aHUs OOCYXIAIOTCSA Pe3ysbTaThl. [loAr0TOBKA K 3a4eTy JOJKHA OBITh
perynspHoii. OHa HauWHAETCS C TMEpPBOro 3aHATHS (00IIee 3HAKOMCTBO C PEeCypcHOM Oa3oi
JTUCIUTIIMHBI, B TOM YHUCJIE €€ METOAMYECKHM oOecrieueHneMm; MHGOpMHUpOBaHHE O (opmax
KOHTPOJII) M 3aBepIIaeTCcsl MOJArOTOBKOM K TECTUPOBAHUIO - TOBTOPEHUEM MaTepHalia
JUCIUTIIAHBI



METOJUYECKHUE PEKOMEHJIAIIMM K CAMOCTOSATEJBHOM PABOTE
OBYYAIKOHIUXCS

OOyuaromuiics, B XOJ€ BBIIOJHEHHUS CAMOCTOATEILHONW pabOThl JIOJDKEH IPOSBUTH
CHOCOOHOCTh K CaMOCTOSITEIBHOMY IIOMCKY B pYyClie BBIOpAaHHOH MNpOOJIEMaTHKH;, yMEHHE
HAaXOJWTh ¥ WCHOJB30BaTh HYXHYIO HMH(OpPMAIUIO; IOKa3aTb yMEHHE CTPOUTHh HAy4YHOE
pa3BEPHYTOE U apI'YMEHTUPOBAHHOE BBICKA3BIBAHUE.

[Ipu u3yyennn marepuana HeOOXOAUMO HAINYKE TPEOYEMBIX TEKCTOB Ul PACCMOTPEHHUS.
JUis IOCTHIKEHUS] YeTKOCTH U CTPYKTYPHUPOBAHHOCTH Pa0OTHI CTYJCHT NOJDKEH (UKCHUPOBATH
BBINIOJTHEHUE CAaMOCTOSTEIIBHBIX 3aaHUI U O(OPMIISITD 3alMCH B paOOYHX TETPasX.

JUisi yCHemrHoro OCBOEHHUSI Marepuana Npo(ecCHOHANBHBIX CTaTe M COCTaBJICHUS
IPaMOTHOT'O KOHCIIEKTa HE0O0X0IMMO CHayaja BHUMATEIbHO IPOYUTATh CTAThIO WM BCE CTAThH,
BBIACIIMTb OCHOBHBIC ITOJIOKCHHUA MW TOJIBKO IOCJIC 3TOIO MPUCTYNHUTHL K KOHCIICKTHPOBAHUIO.
KoHcnekT He MODKeH MpeBpaIiaThcs B MEXAaHUYECKOE «IIEPENHChIBAHIE», B KOHCIEKTE HYKHO
KpaTKO U CKAaTO OTpa3uTb OCHOBHBLIC KOHLCIIIWHN CTATbH. Cawmbiit JIyLIIHI/If/'I KOHCIICKT — TC€3HCHI,

KOTOpBIE SIBIISIOTCS PE3yJIbTATOM INIyOOKOH MpopabOTKH MaTepHana.

OpmHolt w3 BaXHBIX (OPM TOBBHIMICHHS KadecTBA MOATOTOBKH CTYHACHTOB SIBIISICTCS UETKO
OpraHU30BaHHAs CAMOCTOSTENbHAsT pab0Ta, KOTOpas MPOTEKACT BO BCEX BHIAX YYeOHOH pabOTHl M B CaMbIX
pa3nmmuHbIX (popmax. 3amava MpEnogaBaTeNsi COCTOMT B TOM, YTOOBI aKTUBH3HPOBATh 3Ty ACATEIHLHOCTH y
CTYAEHTOB H yIIPABILATE €IO0.

Onmuo#t u3 (opM CcaMOCTOSATENBHON pabOTHI CTYNEHTOB SBISETCS HMOATOTOBKA K CEMHHAPCKUM
3ausaTHsaM. OHa BKJIIOYaeT B ceOs: 0TpabOTKy JISKIMOHHOTO MaTepHaa, MOJrOTOBKY BOIIPOCOB, BEIHECCHHBIX
Ha CaMOCTOSTEIbHOE U3yUCHNUE, TPOPAOOTKY pEKOMEHIOBAHHOHN TUTEPATY P, KOHCTIEKTHPOBAHNE MaTEPHAIIOB
YYeOHHKOB U CTaTEH.

OOcyxieHe BOIPOCOB Ha CEMHHAPCKOM 3aHATHH ITO3BOJIUT CTYJICHTAM HAYYUTHCS YETKO U JIOTUYHO
M3J1araTh CBOM MBICIIH, BECTH JUCKYCCHIO, apTyMEHTUPOBAHO 3aIIHIIATH CBOIO TOUKY 3PEHUSL.

B pamkax usyuenust xypca «UT B My3eiiHOW paboTe» OCOOBIM BHIOM CaMOCTOSTEIBLHOW pabOTHI
sBisieTcsl paboTra TBOpuUeckoro xapakTtepa. OHa MOXeT OBITH TMpejacTaBieHa B (OpME HCCIIEeNOBaHUH,
JIOKJIaJIOB, pedepaToB, KOHTPOJIBHBIX paboT. DTa paboTa HOCHUT O0COOBI XapakTep, OHa MOMOTaeT OBIAJCTh
METOJIJaMHM TIOMCKOBOW JIESATELHOCTH, 00pabOTKH, 0000meH s, aHann3a uHpopManuu. OHa CIIOCOOCTBYET
IIPOSBJICHUIO WHAUBUAYAJIbHOCTH, q)OpMI/IpOBaHI/II-O TBOPYECKOI0 MBIINJICHUA, AKTUBU3allUU
HHTEJUICKTYaIbHOTO TMOTEHIIMANA, YIIYOJCHHI0O W 3aKPEIUICHHIO MOJYYEHHBIX IMpU OOyYeHHH 3HAHWH,
pacuIMpeHuto 00IIero Kpyro3opa.

Kaxmas TemMa Kypca COIPOBOXIACTCS CIHCKOM 00s3aTENBHON M MOMOJHHUTENBHON JHTEpaTypHl, a
TaKK€ BOIIPpOCAMH U 3adaHUSAMHU IS CaMOCTOSITEILHOM paGOTI)I. CTyI[CHT JOJDKCH OBJIAACTh YMCHHUAMU U
HABBIKAMH CaMOCTOSITENIFHON Pa0oTHI ¢ MpeayiaraeMbIMH HCTOYHUKAMH, MPOIEMOHCTPHPOBATH CIIOCOOHOCTD
CaMOCTOSITEIEHO C(OPMYITHPOBATH MPOOIEMY U MPAaBHIBHO MHTEPHPETHPYS MaTepuall IelaTh COOCTBEHHBIE
BBIBOFBI.

[Ipu m3yuennn kypca «MT B My3seliHOW paboTe» Tporiecc Pa3BUTHS CaMOCTOSATEIBHON pabOTHI
CTYACHTOB JIOJDKEH IMPOUCXOAUTH CHCTEMATHIECKH, 9TO OyIeT CIIocoOCTBOBATh (hOPMUPOBAHUIO CTIOCOOHOCTH
K caM000pa30BaHus, 0€3 KOTOPOTO BBIITYCKHHK HE CMOYKET CTaTh KOHKYPEHTOCIIOCOOHBIM CIICITHATHCTOM

7.2.2. AH®OOPMAILIMOHHO-ITPOI'PAMMHBIE CPEJICTBA

1. TlepcoHanbHBIC KOMIBIOTEPHI C TOCTYIIOM K ceTH VIHTepHeT.

2. TIporpammuoe obecmeuenne: maker mporpamm Microsoft Office (MS Word, MS Excel, MS
PowerPoint, MS Access), 6pay3epst (Chrome, IE, SIuxekc 6paysep).

WnTepueT-pecypesl:
CITforum — http://www.citforum.ru/
OnexkTpoHHass OMOIMOTEKa MaTepHAIOB B O0NACTH WH(OPMAIIMOHHO-KOMMYHHKAITHOHHBIX TEXHOJOTHH —
http://www.ict.edu.ru/lib
Wucruryt cucrem unpopmaruku um. A IT.Epmosa (MCU CO PAH) — http://www.iis.nsk.su/
CoBpeMeHHBIE TEXHOJIOIHH aBToMaTH3aiuy — http://www.cta.ru/
Adwunoreka — http://athena.vvsu.ru/
Bubnuoreka 6parses @ponossix — http://www.frolov-lib.ru/
brubmmoTeka  SNEKTPOHHBIX  KHAT 1O  HWHOOPMATHKE W KOMIBIOTEPHBIM  TEXHOJOTHSIM — —
http://eruditus.name/kopilka.html
Becrathas snekrponHas Oubnmoreka UyBamickoro rocynapctBeHHoro ynusepcurera um. M. H. YibesHoBa —

http://by-chgu.ru/category/informatika
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IepcnekTrBHBIC HHOOPMAIMOHHBIE TEXHOJIOTHY U HHTEIUIEKTyaIbHbIE cucTeMbl — http://pitis.tsure.ru/
WwwMASTER.ru — http://www.wwwmaster.ru/

BubnuoTeka y4eOHHKOB KoMITbIOTepHOM Tematuku — http://biblioteka.net.ru/

bubnnoTeka KOMIBIOTEPHO uTepaTyphl — hitp://www.netbook.perm.ru/komputer.html

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

8.1. CnenunanusupoBanHbie ayauTopun. [lpu n3ydeHnn AUCIUILIMHBI UCTIOJIb3YIOTCS
ayauTopud, OOOpYIOBAaHHBIE MYJIBTUMEIUHHBIMH CPEICTBAMH OOYYEHHS: TPOEKTOPOM,
HOYTOYKOM, MHTEPAKTUBHOM Jockod. lcmonb3oBaHWe WHTEPHET-PECYPCOB Mpeiroaraet
IIPOBEJICHUE 3aHATHIl B KOMIIBIOTEPHBIX KijlaccaX ¢ BbIXoAoM B MHTepHeT. B xommbroTepHbIX
Kjlaccax oOydaroluecss MMEIT JIOCTyll K HHGOPMalMOHHBIM pecypcaM, K 0a3e TaHHBIX
OMOINOTEKH.

Jiis  oOydJaromuxcsi C OrpaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsl HEOOXOAUMBI
CHelMalbHbIC YCIOBUS JUIsl TMOJNYy4YeHHS OOpa3oBaHHs. B HeIsIX MOCTYMHOCTH TOJIYYCHHUS
BBICIIErO0 OOpa3oBaHHs 1O O0pa30BaTelIbHBIM MpOrpaMMaM HHBAIWJAMH U JIMIAMH C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMM 3710poBbs MHcTHTyTOM oOOecneunBaerca: 1. Hamuuue
anbTepHATUBHOW Bepcuu oduuuambHoro caiita Wucturyta B cetn «MHTepHeT» ans
cnaboBuasmux; 2. IlpucyrcTBue accUCTEHTa, OKa3bIBAIOIIET0 O0yyaroueMycs HEOOXOIUMYIO
nomotp; 3./l MHBAIUIOB U JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 37I0POBBS MO CIyXy —
nyOJIMpoBaHUe BCIYX CIIPABOYHON MH(POPMAIIUHN O PACIHCAHNN YUeOHBIX 3aHATHI; oOecTrieueHne
Ha/JIeXKAIIMMHU 3BYKOBBIMU CpEJICTBaMHU BOcCIpou3BeaeHus undopmarmu; 4. [ uHBaIHIOB U
JUI] C OIPAaHUMYEHHBIMH BO3MOMKHOCTSIMM 3[0pOBbSl, HMEIOUIMX HApPYLIEHUS ONOPHO-
JBUTATENILHOTO allllapara, CO3/IaHbl MaTepHalbHO-TEXHUYECKHE YCIIOBUS OOeCIedrBaroIne
BO3MOXXHOCTh OECTIPETSITCTBEHHOTO JIOCTYNa OO0yYaroIuXcs B y4eOHBbIC IMTOMEIIEHHs, 00BEKTY
NUTaHUs, TyaJeTHble W Jpyrue nomemieHuss MHCTUTyTa, a Takxke MpeObIBaHMS B yKa3aHHBIX
NOMELIEHUAX (HaJuuue paclIMpeHHbIX JIBEPHBIX IPOEMOB, TMOpyYHEH U  JOpyrux
OpUCroco0IeHU).

VYyeOHass ayauTopust Uil TPOBEACHUS 3aHATUNA  JIEKIMOHHOTO THMA, 3aHATUHI
CEMHHApPCKOI0 THIIA, TPYIIIOBBIX U WHAMBHUAYAIbHBIX KOHCYJbTALMN, TEKYIIETO KOHTPOJS U
IPOMEXYTOUHOH aTTecTaluu.

8.2. YueOHo-1a00paTopHoe 000pya0BaHue
[TomemeHus A7 CaMOCTOSTENbHOM pabOThl 00YYAIOIIUXCS TOJKHBI OBITH OCHAIIEHBI
KOMHBIOTCPHOI\/II TEXHUKOU ¢ BO3MOKHOCTBIO INOOKIIFOYCHUA K CCTU «I/IHTepHeT» U o0ecrieueHneM
JOCTYyTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO Cpely OpraHu3allnu.
nepeaavy BUaco.
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JIMCT COTJIACOBAHMSI PABOYEI ITPOTPAMMBI
JUCHUATIIMHBI

Pabouass mporpamMma aucuuiiuHel HMHpopmayuonnvie mexuonozuu 6
My3eliHoll ~ pabome  pa3paboTaHa B COOTBETCTBUH ¢  (peaepaabHBIM
TOCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO 00pa3oBaHUS IO
HaIlpaBJICHUIO

51.03.04 My3zeonocusn u oxpana o0beKmo8 KyaibmypHo20 U npupooOHo20
Hacneousn, HanpableHHOCTH Kynomypuwiit mypusm u  IKCKYPCUOHHAA
oeamenvuocms. Ilpenoodasanue cneyuanvnvix Oucyunaun  (yTBEPXKIEH
Ilpukazom Munoopuayku Poccuu Ne 1180 om 06.12.2017 2. ¢ uzmenenuamu u
oononnenuamu om 26.11.2020 2., 08.02.20212.), yaeOHbIM TUTAHOM UHCTUTYTA 10O
ATOMY K€ HAMpaBICHUIO, YTBEPXKICHHBIM YUYeHbIM coBeToM 24.06.20212.,
Ilpomokon Ne 7, ¢ y4yeToM OCHOBHOM mpodeccroHaIbHOM 00pa3oBaTeIbHOM
nporpammsl (yrBepkaeHa 24.06.2021 2.).
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