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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBIIYCKHHKA

JlucuuninHa 0XBaThIBaeT KPYT BOMPOCOB, OTHOCALINXCS K MPOEKTHO-KOHCTPYKTOPCKOMY BHUIY
npoeCCHOHATBLHON JIeATENIFHOCTH BBITYCKHUKA B COOTBETCTBUM C KOMIIETEHIMEH M BHUJIaMHU
JEeSTeNIbHOCTH, YKa3aHHBIMU B Y4eOHOM IIJIaHe.

Meab AMCIUATIMHBI

Uznoxxenne ©0a30BbIX MPHUHIMIIOB CO3JAHUA MPHUKIAJHBIX MPOTPAaMMHBIX CpPEACTB U
UH(POPMALIMOHHOTO O0ECleYeHus] CHCTEM YIpaBlIeHHs B IEJIOM, a Takke (OPMHPOBAHUE
MPAKTUYECKUX HAaBBIKOB IO MPOEKTUPOBAHHIO 0a3bl JaHHBIX KaK OCHOBBI MH(GOPMAIMOHHOIO
o0ecrieyeHns CUCTEM YIIPABIICHUS.

3agayu AUCHMILINHBI

[ToaroToBUTH 00YYAIOIIKUXCS K CAMOCTOSITENIbHONW paboTe MO PEHICHUI0 MPAKTUYECKUX 3ajad,
CBS3aHHBIX C TOCTPOCHHEM H (PYHKUMOHHUPOBAHUEM HH(DOPMAIMOHHOTO OOECIEYEHUsS] CHUCTEM
ynpasiaenuss (MOCY), c¢ wucnonb3oBaHMEM METOJOB U CPEICTB  CO3/1aHUS  IPOEKTOB
ABTOMATU3MPOBAHHBIX CHUCTEM YIIPABICHUS TEXHOJOTMUECKUMHU TMPOIECCaMH C MPUMEHEHUEM
COBPEMEHHBIX MPOTPAMMHBIX CPEICTB, ¢ MpoekTupoBanueM mojeneit MOCY peanbHbIX 00BEKTOB
pEryJiupoBaHHUs.

Kon Conep:xanue ITepeyennb mIaHMPYeMbIX pe3yJIbTATOB
KOMIIeTeHIIMH KOMIIeTeHIHI 00y4eHHus1 110 NUCUMILINHE
1 2 3

I1K-6 CHOCOOHOCTH TPOU3BOJIUTH | 3HATH:
pacy€Thl U | —TIpUHIMIBI  TPOCKTHPOBAHUS W pa3pabOTKH
IIPOEKTUPOBAHHE MH(}OPMaLIMOHHOTO obecneueHus CHCTEM
OTHENBHBIX  OIIOKOB M | yIpaBIICHUS;
YCTPOWCTB CHCTEM | yMeTh:
aBTOMAaTHU3aIlUH U | - BBIOMpaTh CTaHIApTHBIE CPEJCTBA aBTOMATHKH,
YUPABJIEHUs. W BHIOUPATh | M3MEPUTENBHON W BBIYUCIUTEIHFHON TEXHUKH IS
CTaHapTHBIC CPCACTBA | MPOCKTUPOBAHUA  CHCTEM  aBTOMAaTHU3allUM U
aBTOMAaTHKH, YIIpaBJICHUSL;
U3MEPUTEIIBHON H | BJIAJ€ETh:
BBIYUCIIUTEIbHOM TEXHUKH | -  HaBBIKAMH  pacuéroB M  MPOCTUPOBAHUSI
e OPOCKTUPOBAHUS | OTACNBHBIX  OJIOKOB M YCTPOMCTB  CHUCTEM
CMCTCM aBTOMAaTH3alliM H | aBTOMAaTHU3allu1 U yIIPaBJICHMUSI.
YIPaBICHU

2. MECTO JUCIUILIVMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hucrunmmaa b1.B.J1B.6.2 «MadbopmanmonHoe obecrieueHne CUCTEM YIPABICHUS» OTHOCHTCS
K BapUaTUBHON YacCTH, JUCLUUIUINHA 110 BEIOODY.

Jucuunnuna «MHpopmanmoHHoe o0ecrieueHrne CUCTEM yIpaBiIeHUs» 0a3upyeTcsl Ha 3HAHUSIX,
MIOJTYYCHHBIX TIPU U3yYCHUN TaKUX y4eOHBIX auciuruiig, kak b1.5.05 Maremaruka, 51.B.J1B.05.01
Maremartuueckas cratuctuka, b1.b.15 Teopus aBromarnueckoro ynpasienus, 51.B.16 Cucremsl
yIpaBieHus 6a3aMu JaHHBIX.

JucuumumHa «MHpopMannmoHHoe obecrieueHHe CUCTEM YIIPaBIEHUS» MPEICTABISET OCHOBY
s b2.B.03(IT) IpousBoacteenHo# (npeamumiioMuoi) npaktuku, b1.5.01 3amuTel BBITYCKHO#
KBAJTM(HUKAIIMOHHOM paboThl, BKIIIOYAsl MOATOTOBKY K MPOLEype 3aLIUThI U MPOLeypY 3aIlUTHI.

Takoe cucTteMHOE MEXIUCIUIUIMHAPHOE M3yYEHUE HAINpaBICHO Ha JOCTHXKEHHE TpeOyemoro
@®I'OC ypoBHS NOATOTOBKU MO KBaTH(UKaLUU OakaIaBp.



3. PACHHPEJIEJIEHUE OB BEMA JUCHHUIIJIMHBI

3.1. Pacnpenesienne 00beMa TUCUMILJIMHBI 10 popMaM 00ydeHUs!

Tpyooemxkocms Oucyuniunst 8 4acax
E § § Buo
o S Q ) = Konmpons npoMEdNLy
Dopma N = 2 § S nas mouHou
o0yuenusn S 3 %. S S ammecma
3 2 S S 3 paboma
= 3 = g o SR yuu
g > S 2 (38 S S g 3
3 s S S (5 § 8 S
Q I N N S < xR S
S8 § |2 8 [8¢ X% | &%
| o] /& || 5 |54 K8 C
1 2 3 4 5 6 7 8 9 10 11
Ounasn 4 | 8 | 108 | 48 | 24 - 24 60 Kp 3auéT
3aounas 4 - 108 | 14 6 - 8 90 Kp 3a4éT
3aounas
(ycxopeHHOE 2 - | 108 | 10 6 - 4 94 Kp 3a4€T
oOyueHue)
OuHno-3204Has - - - - - - - - - -

3.2. Pacnpenesienne 00beMa TUCHMILJIHHBI 10 BUAAM YYeOHBIX 3aHATHIH H TPYA0EMKOCTH

6 m.4. 6 UunmepakK-

Pacnpeodenenue

Tpyooem- muenoil, akmue- no cemecmpam,
Buo yueonwvix 3anamuii Kocmb HOIl, UHHOGAUUUOH- uac
(uac.) Holl ¢hopmax, 8
(uac.)
1 2 3 4
|. KonTakTHasi paboTa 00y4aronuxcs ¢
npemnoaaBarteeM (Bcero) 48 10 48
Jlextun (JIk) 24 6 24
[TpaxTrueckue 3ansatus (I13) 24 4 24
I'pynnoBsie (MHAMBUAYaJIbHBIE) KOHCYJIBTALUN + - +
Konrtponbhas pabora + - +
I1.CamocTosiTeIbHAS paGoTa 00y4aIOLIUXCS
60 - 60
(CP)
TloaroroBka K NPakTUYECKAM 3aHITUSIMS 15 - 15
BeInonHEeHNEe KOHTPOJIBHOW pabOTHI 30 - 30
TlonroroBka k 3aué€ty 15 - 15
I11. IlpomesxkyTouHasi aTTecTamus 3a4éT + - +
OO011ast TpyI0EMKOCTb JUCLIHUIUIHHEI .. ..... Yac. 108 - 108
3a4. efl. 3 - 3




4. COAEP) KAHUE JUCHUIITIMHbI

4.1. PacnipenejieHue pa3/ie/ioB JMCUUILIMHBI IO BHAAM YUeOHBIX 3aHATHI

- 11t 04HOM GopMBbI 00yYeHUs:

Buowt yuebnwvix 3anamuii, 6xaiouan
CAMOCHOAMENbHYIO pAdOmy
Ne o0yuawmuxca u mpyooemKocmey;
pas- Haumenosanue Tpyooem- (uac.)
oena u pasoena u Kocmbs, | yyepnvie 3anamus | camocmos
memwl mema OucyunIuHb! (uac.) menvhas
npakmu- padoma
neKyuu | ueckue o6yaai0-
sanamusn wuxcs
1 2 3 4 5 6
1. BBenenue. Ilpexver u 3agaum 12 3 ) 9
Kypca
1.1. Bsenenne 2,5 0,5 - 2
1.2. OCHOBHBIE TTOHITHS Kypca 2,5 0,5 2
1.3. OcHOBHEIE MIPOIIECCHI
npeoOpazoBanus HHGOpMALUU W 4 1 - 3
UX XapaKTePHCTHKA
14 Cucremsl WH(GOPMAITMOHHOTO
3 1 - 2
o0MeHa
2. Ynpasienue uHdopmanmein u 16 3 4 9
cucTeMbl 0a3 JaHHBIX
2.1. 3amaun u pysxm UC 2 0,5 - 15
2.2. Tumnonorus UC 2 0,5 - 15
2.3. | Cocras u ctpykrypa UC 3 0,5 1 15
2.4, AWIIC, banky 1 6a3el JAaHHBIX 3 0,5 1 15
2.5. WudopmalimoHHele ceTu 3 0,5 1 1,5
2.6. OOecreunBarOIMe  TOACUCTEMBI 3 05 1 15
NC n ux xapakTepucTHKa
3. KuzneHnspli UK 15 3 4 8
HHGOPMALIMOHHBIX CHCTEM
3.1. Mopenu xuzHeHHOTro mukita (JKLI) 5 05 ) 15
nuc
3.2 IC/:ITCaH)Z[apTLI Ha TIPOEKTHPOBAHHE 15 05 ) 1,0
3.3. [Ipoueccs XKI T1O 15 0,5 - 1
3.4. Kanonmueckoe mpoekTupoBaHue 5 05 ) 15
ncC
3.5. Conepxanue TEXHUYECKOTO 4 05 2 15
3amanns Ha IC
3.6. Copnepxanue TEXHUYECKOTO 4 05 2 15
mpoekrta C
4, TexHonorusi W  MeTOHOJOTHA
NPOEKTHPOBAHUS 15 3 4 8
aBTOMATH3MPOBAHHBIX
HHGOPMAMOHHBIX CHCTEM
4.1. Cnemuduka  uHOOPMALMOHHBIX 5 1 1 3
MPOTPaMMHBIX CHCTEM
4.2. TpyarocTn, BcTpeyarommuecs npu
5 1 1 3
npoextupoBarnu MC
4.3 Kpurepun coznanus UIC 5 1 2 2
5. TpeOoBanusi K oOpraHM3anuu
adajora W NpeacTaBJeHHIO 15 3 4 8
JAHHBIX




5.1. Crparernn nocrpoenus C 55 15 - 4
5.2. MeTonoJIOTHE HW  TEXHOJIOTHU
3 1,0 - 2
npoektupoBanms MC
5.3. CrpykrypHoe mpexacraBienne VC 6.5 05 4 2
P UX CO3JJaHUH
6. [IpuHIUNBI  NWOCTPOEHMHT  H 9 3 ) 6
OpraHu3anum 0a3 TaHHBIX
6.1. Uucnennple U WHPOPMAITTOHHBIC 2.1 0.6 ) 15
MTPUKJIA]THBIE CHCTEMBI
6.2. daiinnoBbIEe CUCTEMBI 1,6 0,6 - 1
6.3. OO6sacTy mpuMeHeHus GailyioB 2,1 0,6 - 15
6.4. [ToTrpeObHOCTH HWHPOPMATTMOHHBIX 16 0.6 ) 1
CHUCTEM
6.5. CYB/] v npejncraBicHHe NaHHBIX 16 0.6 ) 1
B 0a3ax JaHHBIX
7. JopensiuuoHHbIe CTPYKTYPbI U 13 3 4 6
MOIeJIM TAaHHBIX
7.1. Paznuunble  mpeacraBieHHs O 45 15 ) 3
JTAaHHBIX B 0a3aX JaHHBIX
7.2, OCHOBHBIC STaIBI 85 15 4 3
MIPOEKTUPOBAHUs 0a3bl JaAHHBIX
8. PeassumonHas Moaeab JAHHBIX 13 3 4 6
8.1. Monenn qaHHBIX 3 1 1 1
8.2. Tunel Mozxenel TaHHBIX 10 2 3 5
nTOro 108 24 24 60
- 1711 3204HO (hopMBI 00yUeHHS:
Buowi yueonwvix 3anamuil,
GKIII0UAA CAMOCHIOAMEIbHYIO
Ne padomy odyuarouuxca u
pasz- Haumenosanue Tpyooem- mpyooemkocmo; (uac.)
oena u pasoena u kocmb, yueonvle camocmosn
memol mema OuCyUunIUHbL (uac.) sansmus menvnas
npaxmu- paboma
JeKuuu yeckue ooyuaio-
3aHAmMuUA wuxca
1 2 3 4 5 6
1. BBenenue. Ilpeamer u 3axaum 13 1 i 12
Kypca
2. Ynpasienne ungopmanmein u 13 05 15 11
cucTeMbI 0a3 JaHHBIX
3. JKu3HeHHbIH 1197079) 12,5 0.5 1 11
HH(OPMAIHMOHHBIX CHCTEM
4, TexHosorusi W MeTOH0JIOTHSI
NMPOEKTHPOBAHUS 125 05 1 11
aBTOMATU3MPOBAHHBIX
HH(OPMAIMOHHBIX CHCTEM
5. TpeOoBanusi K oOpraHusanuu
AMAJIOTa W NPeACTABJIEHUIO 14,5 1 15 12
JAHHBIX
6. [IpuHIUNBI TOCTPOEHUS M
12 1 - 11
opraHusanuu 6a3 JaHHBIX
7. JlopensiquoHHbIE CTPYKTYPBI 13 05 15 11
W MOJEJIN TAHHBIX
8. PeasiumonHast MOeJIb JaHHBIX 13,5 1 15 11
HUTOro 104 6 8 90




- V151 32049HOI hopMbl 00ydyeHuUsi (YCKOpEHHOE 00yUeHue):

Buowl yueonwvix 3anamuit,
6KNIIOUasn
No camocmoamesibHyio paoomy
pas- Haumenoeanue Tpyooem- obyuarowuxcs u
odena u paszoena u Kocmb, mpyodoemKocnib; (4ac.)
memol mema OuCUUnIUHbL (uac.) yuebnvte camocmos
3AHAMUA mesibHan
npakmu- paboma
JleKyuu uyeckue obyuao-
3anamus wuxca
1 2 3 4 5 6
1. Beenenue. Ilpenmer u 3agauu 13 1 ) 12
Kypca
2. Ynpasiienue undopmamuei u 13 05 05 12
CHCTEeMBI 0a3 TaHHBIX
3. 7Ku3HeHHBII MK 13 05 05 12
HH(OPMAIHOHHBIX CHCTEM
4. TexHoJorusi W MeETOH0JIOTHSA
NMPOEKTHPOBAHUSA 12 0.5 0.5 11
ABTOMATH3MPOBAHHBIX
HH(OPMAIIMOHHBIX CUCTEM
5. TpeOoBanusi K OpraHu3anuu
AUAJIOTA M TNPEeICTABJIECHHUIO 14 1 1 12
JTAHHBIX
6. MpuHoMNLl MOCTPOEHHST WM 13 1 ) 12
opraHmu3aunmuu 0a3 TaHHbIX
7. JlopensiiiuoHHBbIE CTPYKTYPHI 12 0.5 0.5 11
W MOJIeJTH IAHHBIX
8. PeasinuoHHAA MOJEIb JAHHBIX 14 1 1 12
HUTOI'O 104 6 4 94

4.2. CopeprxaHue JMCOHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3fesaM U TeMaM
Pa3nea 1. BBEJEHHUE. ITPEJIMET U 3AJAYHU KYPCA
Tema 1.1. BBenenne

Pa3zButue ol1iecTBa Bcerja CONPOBOXKAAIOCH YCIOKHEHUEM U MHTEHCU(UKAIUeH cBs3ei BO
BCEX 00JacTAX JEATEIIbHOCTH YeJOBEKa, MOCTOSHHBIM HAKOIUICHHEM 3HAHWMW, TOBBIIICHHEM
HAYKOEMKOCTH MPOM3BOIUMOI OOIIECTBOM MPOAYKUMHU. B Xoxe Takoro mpouecca uHdopmMaius u
3HaHUS NPUOOpETaNu MOCTENEHHO XapaKTep CaMOCTOSITENIbHBIX BHIOB PECYpCcOB OOIIECTBa, T.€.
UH(POPMALIMOHHBIX PECYpPCOB, O0ECIEUMBAIOIINX SKOHOMHUIO MPAKTHYECKH BCEX OOIIECTBEHHBIX
BUJIOB PECYpPCOB (MaTepHATbHBIX, HHTEIICKTYAIBHBIX, TPYAOBBIX U T.1I.). ITO MPHUBEIO K TOMY, YTO
Ha COBPEMEHHOM »JTale TeMIbl JalbHEHIIEero pa3BUTUS OOIIECTBA CTaJd ONpPEIENAThCS
COBEpUIEHCTBOM €ro HH(opManuoHHOW HHQPacTpyKTyphl, 3((HEKTUBHOCTHIO (OPMUPOBAHUS,
pasMelleHUsT M HUCHOJb30BaHUS HMH(POPMALMOHHBIX pecypcoB. Ilpoucxojsmee B TeyeHHE
nocneauux 30-40 jieT KaueCTBEHHOE M3MEHEHUE POJIM MH(QOpPMAIMK B JKU3HHU OOIECTBA BBISIBHIIO
rI1yOOKHe JUCHPONOPLMU MPOU3BOAUTEIBHOCTH TPYyJa U WHCTPYMEHTOOCHAIIEHHOCTH B cdepax
MaTepHaJIbHOTO TPOM3BOACTBA W HWHGOPMAIMOHHONW cdepe, T.e. B chepe HHPOPMAIIMOHHOTO
obecrieueHUs o01ecTBa. Ceronns B POMBIIIICHHO Pa3BUTHIX CTpaHax
WHCTPYMEHTOOCHAIICHHOCTh HMH(GOpMAIMOHHONH cdepsl Oosee ueM B JECATKH pa3 Hke (B
CTOMMOCTHOM BBIPQ)KEHUHM) HWHCTPYMEHTOOCHAIIEHHOCTH C(epbl MaTEepUaIbHOTO MPOU3BOJCTBA.
Eme koHTpacTHee KapTUHA JUCTIPONIOPLUI MPONU3BOAUTENBHOCTH TPyla B yKa3aHHbIX cepax. Tak,
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B TedeHHe 80-X TOJOB TEMIBI POCTa MPOM3BOIUTEIHLHOCTH Tpylda B cdepax oOpadaThIBaroIiei
IIPOMBIIIIEHHOCTH Pa3BUTHIX cTpaH B 20 pa3 MpeBbIIaIM TEMIIBI pOCTa MPOU3BOAUTEIBHOCTU
Tpyda B uH(popmanuoHHOW cdepe. B pesynabrare HHM3Kas NPOU3BOAUTENBHOCTH TpyAa B
nH(pOPMAIMOHHOK cdepe, ¢ OHON CTOPOHBI, U BO3pociias posib WHpOpMauu BO Bcex cdepax
JESITEIbHOCTH YeJIOBeKa, C APYroil, IpUBEIU K POCTY OTHOCHUTEIbHOW YHCICHHOCTH PaOOTHHKOB,
3aHATHIX B UH(OPMAIIMOHHOH cdepe.

B coBpeMeHHBIX yCIOBHUSIX TEMIIbl HAyYHO-TEXHHUUECKOT0 Mporpecca B 3HAYUTENbHOM CTEeTeHU
OTIPENIeNAIOTCA CTENEHbIO MH(POPMALMOHHOTO OOECIEeYeHUsl OOIIECTBA, ONEPATHBHOCTHIO U
3¢ pexTUBHOCTBIO UCTONb30BaHus HHpopManuu. OcHOBY HH()OPMALIMOHHON CTPYKTYphI 00IIeCTBA,
oOecrieuMBaroIled  BBICOKME  TEMIIBl ~ HAyYHO-TEXHUYECKOI'O  IIPOrpecca,  COCTaBISIOT
aBToMaTu3upoBaHHble HHPOpManronHbie cucteMbl (AVIC) u cetu ¢ pacnpeeieHHbIMI OaHKaMH U
0azamMu  JaHHBIX, MHTErpUpoBaHHble M  uHTerpaibHsle AMC, aBTOMaTu3mpoBaHHbBIE
MH(OPMAaLIMOHHBIE CHUCTEMBbl YIIPaBJICHUS PA3HOIO YPOBHSI, peaju3ylolIire BbICOKOA(h(HEKTUBHBIC
uHpopmauuonneie  TexHoiormn  (UT) Ha  Ga3e  DNEKTPOHHO-BBIYMCIUTEIBHOH U
TEJIEeKOMMYHUKAIMOHHON TEXHUKH.

CeronHsi B Haulel CTpaHe NMPOBOJUTCS OrpOMHAas paboTa MO CO3/aHHI0 MH(OPMalMOHHOU
uHGPaCcTpyKTyphl, (GOPMUPOBAHMIO, pa3MeHmIeHHI0 ©  S(Q(PEKTUBHOMY  HCIOIb30BAHHUIO
WHPOPMALIMOHHBIX ~ pPEeCypcoB Ha  0a3e  COBPEMEHHOW  CETEeBOW  aBTOMATHU3WPOBAHHOMH
WH(OPMALIMOHHONW TEXHOJOTHH, KOTOpas, SBISSCH IO CYIIECTBY COBOKYIHOCTBHIO CpPEACTB U
METOMOB pean3alliil TEXHOJIOTMYECKHX IPOIECCOB B PACIPENEICHHBIX WH(POPMAIMOHHBIX
cucremax (PUC), naer 6ombiire BO3MOXKHOCTU MOBBIMICHUS d()PEKTUBHOCTH (HYHKIIMOHUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM U CETEH 3a cueT 0oJiee COBEPIIEHHOW OpraHU3allMi U KOOPAWHALMU UX
TEXHOJIOTHYECKHX IPOIIECCOB U pacIIUpeHHe pbIHKA cObITa MHGOPMAIUU MyTeM MOJIKIIOYCHHS K
y3nam uHpopMmarmonabix cucreM (MC) u cerell ymaneHHBIX moJib3oBareiei. [Ipu sTtom aboHeHT,
obOpamasice k ycinyram PHC, He pomkeH 3HaTh HHU TOIMOJOTHIO pa3MEIICHUs pPEeCcypcoB
(uH(MOPMAIIMOHHBIX, TEXHUYECKHUX, IMPOTPAMMHBIX), HH Te€M OO0Jie€ MapIIPYTH3AIHIO CBOETO
3arpoca, ajJropuTMbI U Mpoueaypsl norucka uHbopmanuu. OQHAKO OHA JTOJKHA OBITH MOCTpOEHA
TakuM 00pa3oM, 4ToObI 00ECTIEYNTh, C OJTHON CTOPOHBI, ONITUMAJILHOE Pa3MEIICHHE BCEX BUIOB €€
PECYPCOB, COOTBETCTBYIOIEE 3aJAHHON CUCTEME OIPaHUYECHUM U KPUTEPUEB KA4eCTBA, a C IPYrou
CTOPOHBI, - ONTUMAJIbHYI0 MapIIPYTU3AIMI0 KOHKPETHOrO 3ampoca, ajlrOpUTM M IPOLEAYpbI
NOUCKa UH(POPMAIUH.

CereBas uHdopmanmonHas texHoiorus (CUT), npuHounmel M BO3MOXKHOCTH KOTOPOM
3aJI0’)KEHBI Y>)K€ B CaMOW IPHUPOJE NPOU3BOACTBEHHBIX OTHOLICHWH, HE SABJISETCS YEM-TO HOBBIM.
HoBbIM 4BISIOTCS TEXHUYECKHE, TEIEKOMMYHUKALMOHHBIE W Tporpammuble cpencrtsa CUT,
KOTOpPbIE CO3Jal0T NMPUHIUITHAIBHO HOBBIE BO3MOXHOCTH peau3allii CeTeBON MH(pOpPMAIMOHHOM
TEXHOJOTMM B COBpPEMEHHBIX YycioBHsX. IloaTomy coBeplieHCTBOBaHME HH(OPMALIMOHHON
UHPPACTPYKTYPBI CTPaHBI B 3TUX YCIOBUAX TpeOyeT pa3pabOTKU KOHKPETHBIX METOOB M CPEJCTB
KOOpAMHAIMM U ympasieHus pacnpeaeneHHbiIMU WC U cersMu, aJeKBAaTHBIX COBPEMEHHOI
aBTOMATH3UPOBAHHOM HMH(MOPMALMOHHOW TEXHOJOTMM W 00ECHEUMBAIOMIMX  ONTUMHU3ALMIO
nporeccoB (popMuUpoBaHUs, pa3MEIICHUsT U UCIOJb30BaHusI MHMopMaImoHHbIx pecypcoB PUC u
ceTeil.

Tema 1.2. OcHOBHbIE IOHATHSA KYypca

Wndopmaruka - HaydHas AMCUMIUIMHA, H3ydalollas ABM)KEHHUE, CTPYKTYpy M CBOMCTBa
CEeMaHTHYECKOM, T.e. CMBICIOBOM nH(popMaru. HpopMaTrKa B Onpeie]IeHHOM CTENeHH CBsI3aHa ¢
MaTeMaTU4ecKoil Teopuel nHpopMalry, OCHOBBI KOTOpPOoil Obltn pa3paboransl Kiogom llennHonom
U METOAbl KOTOpPOM WIMPOKO MpHMEHsoTcs B uHpopMmaTuke. OnHAKO CcleayeT pa3inyaTh
MaTeMaTHUYecKyl0 Teoputo uHbopManuu U uHPopmatuky. LleHTpaJbHBIM  MOMEHTOM
MaTeMaTHYeCKOM Teopuu MH(OPMAIUK SBJISIOTCS MOHATUS MH(MOPMALUK U MEpHI Il U3MEPEHUs
ee KOJMYeCTBA. YKa3aHHAas TEOpUS LEIMKOM U IOJHOCTbIO OTBIEKAETCA OT COAEPIKATEIbHOM
(cemaHTHYeCKON) CTOpPOHBI HMH(pOpMamuu, Torga Kak B HMH(DOpPMAaTHKE HMEHHO 3Ta CTOpOHA
ABIsieTcs HauOosee cymecTBeHHOHM. MHQpopmaTtnka Kpome KOJMYECTBEHHBIX XapaKTEPUCTUK



UHpOpMaLlUK, paccMaTpUBaeT TakKe €€ KayeCTBEHHYI0 OCOOEHHOCTb, €€ CMBICIOBOE
(cemaHTHYECKOE) 3HAYCHHE, BAXKHOCTh HH(POPMAIIUH [T TOTPEOUTENS.

B Hacrosimee Bpemss HamOosee pacnpOCTPAHEHHBIM YOEXKAEHUEM ABISETCd TO, YTO
YHHUBEPCAJIBHOTO MOHATHS HH(pOpMAIMK He cymiecTByeT. [103ToMy paccMOTpUM HEKOTOPHIE U3 HUX.

Ecnmn cnenuduka wuHdopmanuu onpenensercs B IEPBYI0 OuYepelb OCHOBHOM ILEIIBIO
(YHKIMOHUPOBAHUSI CUCTEMBI, TO C 3TOW TOUKU 3peHUsI HH(pOpMAIMEH SBISIOTCS BCE CBEJICHHS 00
00BEKTE, IMOJIE3HbIE «IIPUEMHUKY» (UEJIOBEKY, KOJJIEKTHBY, 4EJIOBEKO-MAIIMHHON CUCTEME) AJIs
pemieHus 3a1aun (IoCTKeHus 1enu). Ecnu nanneie cBeeHUsT HE HYXKHBI, TO OHU MPEACTaBISIOT
coboii «ym», a He nHpopmanuoo. B ciydae, koraa qaHHble CBEAECHUS CHOCOOCTBYIOT MPUHATHIO
HEMPaBUWIBHOTO PEIICHHS, TO OHU MPEACTABIAIOT COOOH Ae3uH(pOpMaIuio.

B ormnmume or mHpOpManuu HMMEIOUIMECS JaHHbIE — 3TO 3apErUCTPUPOBAHHBIC Ha JIHOOBIX
HOCHUTEISIX CBeACHUSI 00 00BEeKTe (peaJlbHOM WIIM BBIMBIIIUIEHHOM) HE3aBUCHUMO OT TOTO, JOILIH
OHU JI0 KaKoro-iuOo NMpUEMHUKA W MHTEPECYIOT JU OHHU ero. B Takoil TpakToBke MHpOpMauus
MMOHUMAETCS KaK JaHHbIC, LICHHBIC JUJIS MoyiydaTesist (MPUEMHHKA). DTO ONpEesICHHE OKa3bIBAeTCA
HauOosiee 1eecooOpa3HbIM JUIsl  aHajlu3a HMH()OPMAIMOHHBIX MPOLECCOB U IMOAYEPKHUBAET
OTHOCHUTEJIbHYIO «BA)YKHOCTB» TOH WJIM MHOW MH(OpPMALWU IS PEHICHHs KOHKPETHBIX 3amad. B
TAKOM CJIy4ae JAaHHbIE MPEJCTABISAIOT COOOH MOTEHUUAIbHYIO HMH(OpPMAIMIO, U C 3TOH TOUYKU
3peHus B UH(POPMAIIMOHHBIX CUCTEMaX HaKaIlUIMBaeTCs He MHPOpMalus, a JaHHbIE (TIOTeHIIUATbHAS
uHpopmanus). Unpopmanyeit OHU CTAaHOBATCS O NPEAOCTABICHUIO HX HEKOTOPOMY ITOTPEOUTEITIO.
B Takom ompenenennn uHGOpMAIHS HE OTOXKAECTBISIETCS CO 3HAHUSMH, IMOCKOJIBKY MH(POpMALIUs
ecTb coOpaHME JaHHBIX, TOIJla KakK 3HAHWE MpearosiaraeT IOCTUXKEHUE AeHCTBUTEIbHOCTH
CO3HAHWEM, OPTaHU3YIOIINM JIaHHBIE ITYTEM X aHAJIN3a.

Hapsny ¢ nonstussmMu uH(OpManus W JaHHbIE IIHPOKO HCIOJIb3YETCsl MOHATHUE HaydHas
uHpoOpManus, T.e. TMONydaemas B TPOLECCe IO3HaHHUS Jorudeckas WHQPOpPMAaNus, aJaeKBaTHO
oToOpakaromias 3aKOHOMEPHOCTM OOBEKTMBHOIO MHpa UM HCIHOJb3yeMass B OOIIECTBEHHO-
UCTOPUYECKOH MpaKkTUKe. BBICISIOT YyeThIpe Hanboiee CyIEeCTBEHHBIX €€ MPU3HAaKa:

1) ITockonpKy HaydyHOH MOXET OBITh JIUILb MHPOPMAILUS, M0oJIydyaeMas B Ipoliecce MO3HAHUS
3aKOHOMEPHOCTEH OOBEKTUBHOM JAEWCTBUTENBHOCTH, TO MCTOYHHKOM Hay4dyHOH uHGpopManuu
MOXET OBITh HE TOJBKO MCCIIEOBATENIbCKasl JESITEIbHOCTh YYEHBIX, HO M IPOHM3BOJICTBEHHAs,
XO3SIMCTBEHHASsT JICATENIbHOCTh WHXEHEPOB, pPAa0OYMX-HOBATOPOB M PAaOOTHUKOB CEIBCKOTO
X03s1CTBA: MX MHOTOYMCJIEHHbIE W300pETEHHUs, YCOBEPIIEHCTBOBAHHUS M pallMOHATIM3ATOPCKHE
TIPEIIOKEHHUSL.

2) Nndopmanust CTaHOBUTCS HAy4yHOW JUIIb TOTJa, KOT/Ia OHA MOJBEPrHyTa 00paboTKe U
000011eHNI0  a0CTPAKTHO-JIOTMYECKUM MBILIUIEHHEM; HMMEHHO J3TUM HaydHas HHQpopMaIus
OTJIMYAETCS OT CBE/ICHUI, OyyaeMbIX 4eJI0OBEKOM B IPOLIECCE YYBCTBEHHOT'O MO3HAHUS MUPA.

3) AnexBaTHOCTb OTOOpaXk€HUs OOBEKTUBHOM neiicTBUTENbHOCTU. [lockonbky B mporiecce
NO3HAHUS JIIOJM MOTYT TOJYy4aTh JIOTMYECKYI0 HH(pOpMAIMIO, [Jalollyl0 HCKaKEHHbIE
npeCTaBICHUs 00 OKPY’KAIOIIeM MHpE, TO OIMOOYHAS THITOTE3a UM TEOPHsI BIIOJIHE HAYYHA, €CITH
BEJIETCS CHCTEMaTHUYEeCKOe N3yuyeHue, 00001IeHne U TPOBEpKa Ha IPAKTUKE ee MOoI0KeHui. B aTom
¥ COCTOUT NMPHHIIMITHAIFHOE OTIIMYNE OIMOOYHBIX HAYYIHBIX TUTIOTE3 U TEOPUH OT JDKEHAYIHBIX.

4) HempemeHHOE €€ HCIOJNB30BAaHHE B OOLIECTBEHHO-UCTOPUYECKOW MPAKTHKE, YTO
o0ecrieynBaeT IMOCTOSIHHYIO MPOBEPKY HCTHHHOCTH JIOTHYECKOW WH(GOpPMAIMUA W TPEMATCTBYET
OTHECEHMIO K KaTeropuu Hay4YHOW MH(POpMAIUK yCTapEBLINX UCTHH.

B kauecTBe MephI KOJTMYECTBA CEMAaHTHYECKONH HHPOPMAIIUK OOBIYHO PACCMATPHUBAIOT CTETICHD
U3MEHEeHHs Te3aypyca Mojydarens Hpu npueme Hekoroporo cooOmieHus. Ecnu coobiieHue He
UMeeT HHUYEro OOIIETro C Te3aypycoM IOTPEOWTEINs, HE MepeceKaeTcs ¢ HUM, TO TMpUHUMaeMas
uH(OpMalKs paBHA HYIIO.

[Mom Te3aypycom moTpeOuTenss WHPOpPMAIMK TIOHUMAETCS 3amac 3HAaHUH TOTPeOHTENs,
IPEeJICTaBJICHHBIN B BUE CHEIIMATIBHOIO CIOBaps (Te3aypyca).

HezaBucumo ot cdepbl OesSTENbHOCTH YelOBeKa BBIMOJHEHUE JI000H paboThl M pelleHue
mr000i1 mpoOneMbl Bcerja CBSI3aHO C HCIOJB30BaHUEM CYIIECTBYIOUIEH M CO3/aHUEM HOBOM
uHpopmanuu. C 3TOH TOUKM 3peHHUs Jit00as OCHOBHAsl JESATEIbHOCTh YEJIOBEKA CBS3aHA C €ro
WH(OPMALIMOHHON JESITEeIHHOCTHIO, T.€. C ICATEIHHOCTHIO M0 cOopy U 00paboTKe CyIIecTBYIOMIEH
¥ co3maHuio HOBOM wH(popmaruu. Takum o0pa3zoMm, MHPOPMAIMOHHAS JEATEILHOCTh YeIOBEKa
HEpa3pbhIBHO CBS3aHA C OCHOBHOHM JEATENBHOCTBIO, a CyOBEKT ocHOBHOW aesrenbHocTH (COJ)
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BCET/Jla BBIMOJHSAET TPU B3aUMOCBS3aHHBIX (YHKIMH: TMOTpeduTtens uHdOpMaIuu; coOCTBEHHO
UCTIOJIHUTEIISI OCHOBHOM paboThI; reHeparopa (ucrounuka) napopmaryu. CienoBaTenbHO, OHITHE
nH(pOpMAIMKM TECHO CBSI3aHO C MOHATHEM MOTpeOuTens (mpueMHUKA) WH(POpPMAILMK, TeHEepaTopa
(uctoynunka) wuHPOpMaUUU, HHPOPMAIMOHHON TMOTPEOHOCTH U JOPYTUMH  TOHSTHUSAMH,
OTIPECNAIONIMMU  CTENeHb COOTBETCTBUA HH(OpManuM, TMOJY4YEHHOH MOTpeOuTeneM, ero
UH(POPMALMOHHBIM TOTPEOHOCTSIM.

[Ton morpeburenem (mprUeMHUKOM) MHGOPMAIUM MOHUMAIOT OTAEIbHOE JIHI0, KOJIJICKTHUB,
MallMHHYK0 WIH  4YeJIOBEKO-MAILIMHHYI0  (OpraHU3allMOHHYI) CHCTEMY, HCIOJIb3YIOLUE
MH(}OPMALIKIO B LEJSIX BBIIOIHEHHS OMPEIeICHHON paboThl B IPOLIecCe OCHOBHOM 1€ATEIbHOCTH.

B otnnume ot motpeburens nHopManuyu reHepaTopom (KCTOUHUKOM) HH(POPMALIUU SBISETCS
OTJIeIbHOE JIMLO, KOJUIEKTUB, MAIIMHHAsg WIM YeJIOBEKO-MAalllMHHAs CHCTEMa, CO3Jarolas
COOOILIEHUs B PE3YJIbTATE BBIIIOJHEHUS TOM WIX UHOU JESATENIbHOCTH.

ITon wundopmanmonnoit mnorpedHocThto (MII) mNOHHMMAaOT COBOKYIMHOCTH 3JIEMEHTOB
uHpOpMaLK, HEOOXOIUMYIO M TOCTATOYHYIO ISl A((PEKTUBHOTO BBITOJHEHUS 33JJaHHON paboThI
cyOBbeKTOM OcHOBaHHOM aearenbHocTu. WII 3aBucut: ot crenenu mnoaroroBieHHocTd COJl k
BBITTOJIHEHUIO 33/1aHHOW Pa0OTHI; €r0 3HAHUH M YMEHUS; HAINYHA YK€ COOpaHHON MHPOpPMALIUH; OT
TPYJOEMKOCTH M CIIOKHOCTH 33IaHHOM paboThl; €€ BHYTPEHHEr0 MHOT0OOpa3usi U B3aUMOCBSI3U C
BHEIIIHEN CPENOil.

Nudopmannonnas norpednocts COJ] ynoBieTBopsieTcss B pe3ynibTare MOUcKa COOOIICHU B
MH(OPMALIMOHHOH cpejie 10 HH(POPMALIMOHHOMY 3aIIpocy, CPOPMYJIUPOBAHHOMY Ha €CTECTBEHHOM
A3bIKE U B TOW WJIM UHOM Mepe OTpakaroleMy HH()OPMALMOHHYIO TOTPEOHOCTb.

CreneHb aJ€KBAaTHOCTH COOTBETCTBHA WH(POPMALMOHHOTO 3ampoca HH()OpMaIMOHHON
NOTPEOHOCTH  OMpeeNseTcss pa3iuuHbIMH  (aKTOpaMU, OCHOBHBIM M3 KOTOPBIX SIBJISETCS
cnocoonocmo COJ] cghopmynuposams CBOXO HHPOPMAIMOHHYIO MOTPEOHOCTh HA €CTECTBEHHOM
A3BIKE C YUE€TOM CHelU(UKH KaK CTOALICH mepes HUM MpoOJeMbl, Tak U UH(POPMAILIMOHHOM CpPeIbl.
Haiinennsie B pesynpraTe WHGOPMAIMOHHOTO TIOMCKAa COOOIICHUS B TOM WM HHOW Mepe
COOTBETCTBYIOT HH(OPMALIMOHHOMY 3aIIPOCy U HH(GOPMALMOHHON TOTPEOHOCTH.

XapaKkTepUCTUKY CTENEHW COOTBETCTBUS COOOLIEHUS HMH(POPMALMOHHON MOTpeGHOCTH
Ha3bIBAlOT  MEPTUHEHTHOCTh, A  XapaKTEePUCTHKY  CTENEeHH  COOTBETCTBUS  COOOIIEHUS
MH(OPMaLIMOHHOMY 3alpoCy Ha3bIBalOT PEJIEBAHTHOCTb.

ITockonbky MHGOPMAIIMOHHBIN 3allpOC MPAKTUYECKU HUKOIZIA HE COOTBETCTBYET IOJHOW U
tounoi UII, To peneBaHTHOCTh MH(DOPMAIIMU BCET/Ia OTIUYACTCS OT €€ MePTUHEHTHOCTH. [loHsaTHs
HNEPTUHEHTHOCTH WHGOPMALlUM M PEIEBAHTHOCTH HH(POPMALMU TECHO CBA3aHbI C IOHITHEM
KOJM4ecTBa MH(OPMAIUHU U €€ IICHHOCTH ¢ TOUKH 3peHus pemaemoit COJl mpo6iiemsbl.

Ecnu ycnoBHO m300pa3uth Te3aypychl norpebutens uepe3 TII, pemaemoit 3amaunm - T3,
uHpopmanmonHon mnotpedHoctu - TUIIL, undopmanmonnoro 3ampoca - THU3 u HaligeHHOrO
uHpopManoHHOro coobmenus - TUC B BUJIE MIOCKUX T€OMETPUYECKUX (UTyp, TO MepecedeHus
3TUX (PUTYp MEXTY COOON JOCTATOYHO HAIJISAIHO MOKAXKYT B3aUMOOTHOLICHUS YKa3aHHBIX MOHATUI
(puc. 1.1).

Puc. 1.1. Cxema nepecedeHus Te3aypycoB

W3 puc. 1.1 BumHO, YTO Te3aypyc HailIGHHOIO COOOIEHHS MOXET MMETh Majo OOIIero ¢
Te3aypycamH Kak 3a/1auu, Tak ¥ uHOopMalmoHHON notpedHocTH. Llens nHpopMamoHHOTO MoMcKa

10



COCTOUT B HaXOXICHUU MHOMCeCmed COOOIIECHUH, COBOKYITHBIH Te3aypyc KOTOPBIX TOJDKEH
COOTBETCTBOBATH T€3aypycy MHPOPMALMOHHON NOTPEOHOCTH M KOTOPBIH, B CBOIO O4Yepe/b, BMECTE
C Te3aypycoM MOTPEOUTEIIS JOIDKEH MMOKPBIBATh TE3aypyC pelraeMoii 3a1auu.

WudopMalMOHHBI 3ampoc W €ro Te3aypyc CIyXaT IPOMEXKYTOUYHBIM 3BEHOM MEXIY
norpeOuTeeM W WHPOPMALMOHHOW  Cpeloi, OOECIeYMBAIOIUM TOUCK  HEOOXOIUMOM
unpopmanuu. KommvectBo wundpopmauuu (o Ilpeiinepy [O.JI.) ompenensercs CTeneHbIO
n3MeHeHus tezaypyca norpedurens (TII) mox Bo3aetictBuem te3aypyca coobmenus (THC).

B otnuume ot xonmmdecTBa MHGOPMAIUH, IIEHHOCTh CO00meHUs (MH(MOPMAITUHN) OTPEeIIIeTCs
10 OTHOIICHHWIO K pElIacMOil 3alade |, CJIEJOBaTEIIbHO, €¢ MOXKHO OIICHUTH NPH PACCMOTPEHUU
B3aMMOOTHOIICHUS T€3aypPyCOB COOOIIECHNUS U 3a/1a4H.

Tema 1.3. OcHOBHBIE Iponecchl Npeodpa3oBaHusi HHGOPMALUM M UX XaPAKTEPHCTHKA

C uH(opMarOHHON TOYKM 3pEHUS JH00ast NeATENIFHOCTh YeIOBeKa MIIM YeJIOBEKO-MaIIMHHON
CHCTEMBI BKIIIOYAET CJEAYIOLINE ITAIIbI:

1) nmouck (rosydeHue cooOIIeHus);

2) UHTEpIIpETaIUs COOOIICHUS;

3) pelueHue (BBIIOIHEHHE) 3a1a4u (pa3pabOTKH);

4) cozmanue cooOIIeHNS;

5) pacpocTpaHeHue COOOIICHUSI.

Iesbto mepBoro 3Tamna sBisgeTcss 0TOOP U3 BHELIHErO MOTOKA COOOIIEHUH TeX U3 HUX, KOTOphIE
MOTYT OBITh HCIIOJB30BaHbI TIPU BBIOJHEHHM OCHOBHOM jesTelbHOCTH. Ha 3TOM dTtame
UCHOJB3YIOTCSl  YCIAYTM PA3JIMYHbIX MH(OPMAIMOHHBIX CHCTEM U HedopMalbHble KaHabl,
JOCTYITHBIE KOHKPETHOMY MOTPEOUTEI0 HHPOPMALIUH.

Bropoii stan 3akirodaeTcss B ajanTalldd COOOLICHWH, T.e. B M3BJICUEHMHM U3 COOOIIECHUM
uH(popMaLuu, HEOOXOAUMOM AJIsl PELIEHUS] TOCTABICHHON 3a/lauu. DTaml 2 NPUBOAUT K CO3JaHUIO
MH(POPMALIMOHHOT0 o0ecreueHus pelaeMoil 3a1aun, KOTOpoe JAOKHO HNPUBECTH K MOBBIIIEHHIO
3¢ (PEKTUBHOCTHU €€ PEIICHHS.

Ha Tperpem sTame, UCHONb3ys MOJYYEHHYIO MH(OpMAIUO, COOCTBEHHbIE 3HAHUS U OMNBIT, a
TaK)Ke MaTepuaibHble, JHEPreTUYECKUe, TpyLoBble U uHble pecypcbl, COJl BbIpabaThIBa€T HOBYIO
UH(POPMALINIO, KOTOpast SABJISAETCS pe3yabTaTOM PEIIEeHUs 3a/1auH.

Ha srane 4 CO/] noxarorasnuBaeT cooOlieHue B CTaHAApTHOU (popme, MPUHATON Ha JaHHOM
JTane pa3BUTHUS CUCTEMbl HAyYHOM KOMMYHHUKALMM BOOOIIE M CHCTEM HAay4YHO-TEXHHUYECKOU
uHpopmanuu (HTU), B yacTHOCTH. DTO MOKET OBITH MOATOTOBKA CTAThU, OTYETA, BHICTYIIJICHUS Ha
Hay4YHOI KOH(epeHIuH, CeMUHape U T.I1.

Crnenyetr OTMETUTH, UTO MHGPOPMAILIHS, TTOTyYeHHas: Ha dTarne 3, 0e3 TOMOJHUTENbHBIX 3aTpar,
KaK IPaBWJIO, HE NPEACTABIAET LIEHHOCTH IIPU BBIXOJE 3a NPEAEIbl KOHKPETHOM 3a1auu, SIBISAACH
noctosareM COJl. OgHako pe3ynbTaThl YETBEPTOTO AdTana MOTEHI[HAIBHO MPEACTABISIOT COOOM
OOIIECTBEHHYIO LIEHHOCTh JUIS pelIeHus OOJBbIIOro Kpyra 3ajay, Tak WM HWHaue CBA3aHHBIX C
3ajaveil, B pe3yJIbTaTe pelleHns KOTopoil nHdopMalus norydeHa.

Ha msToM sTame aBTOp COOOILIEHHsI BCTYNMAeT B AaKTMBHOE B3aWMOJICHCTBHE C CHCTEMOMU
KOMMYHHKAIIMM, 3aTpayuBas yCWJus (B OCHOBHOM OpPraHM3allMOHHOIO XapakTepa) MO BBOAY
coOOlIeHNs B OAMH (MJIM HECKOJIBKO) M3 JIOCTYIHBIX KAaHAJIOB KOMMYHHUKAIMM (IETIOHHMPOBAHUE
cooOIleHusi, MyOnMKanus, BBICTyIUIEHME M T.M.). D¢ (EeKTUBHOCTh J3Tama ONpeiensercs Kak
cTeneHblo ycunuil, npeanpuHumaemblx COJl, Tak M TeMH BO3MOXHOCTSMH, KOTOpBIE €My
MPEIOCTABIIAET CUCTEMAa KOMMYHHUKALIUU.

1-#1 u 5-if sTanbl NPUBEACHHON JEKOMITO3UIIMU ACATEIbHOCTH SBISIFOTCS dTallaMi COOCTBEHHOM
MH(OPMaLIMOHHOM 1EATEIbHOCTH.

3-#1 aTan - COOCTBEHHO OCHOBHAS JI€SITEIbHOCTD.

2-11 1 4-1i Tanbl ABISIOTCS TOTPAaHUYHBIMU U MOTYT OBITH OTHECEHBI KaK K OCHOBHOM, TaK M K
UH(POPMALIMOHHOM IeSATETHHOCTH.
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Tema 1.4. Cucrembl mHpOpMaIHOHHOTO 00MeEeHa

B cBs3u ¢ MHOTO3HAYHOCTHIO TOHATHS «WHGOpMAHD» HWH(POPMAIMOHHON MOKHO Ha3BaTh
T00YI0  CHUCTEMY, NPEICTABISIIONIYI0 COOOM COBOKYNHOCTH 3JEMEHTOB HH(MOPMalMOHHON
JnesTeNbHOCTH. TakuMm oOpasoM cuctema wuHpopManmonHoro obmena (CHUOB) - »3to
B3aMMOCBSI3aHHAsl COBOKYITHOCTb IOCTaBIIMKOB (MCTOYHHMKOB) HH(pOpPMAIMK, OPraHoOB ee
npeoOpa3oBaHusl WM Tepenadynd (B TOM dYHcie MH(POPMALMOHHBIX W M3IATEIbCKUX OPraHoB), a
Takke MnoTpeduteneit  (mpueMHUKOB) uHpopmanuu. B TakoM NOHMMaHMM — cHCTEMa
WH(OPMAIIMOHHOTO OOMEHa BKIIOYAaeT B ce€0s KaK OCHOBHYIO, TaK W UHGDOPMAYUOHHYIO
NEeSTEIbHOCTh B UX OPraHMYECKOM eAMHCTBe. B 3aBHCHMMOCTH OT XapakTepa MH()OPMAIMOHHBIX
CBsI3€ll C BHEIIHEH CpeIoil BBLACTSAIOT TPH Pa3HOBUAHOCTH CUCTEM HH(POPMAITMOHHOTO 0OMEHa:

Ecnu cucrema He nmeer MHGOPMAIIMOHHBIX CBSI3E€H C IPYTUMU CUCTEMaMH (BHEIIHEW cpenoi)
U CIIEJIOBATEIbHO I10 OTHOLIEHUIO K HUM HE SBJISETCS HU MCTOYHMKOM, HHU IPUEMHUKOM
uH(pOpMalliK, TO €€ Ha3bIBalOT 3aMKHYTOH. [IprMepoM Takoil CHCTEMBI MOXKET CIYKUTb J00ast
M30JIMpOBaHHAsl caMoOpa3BUBaroLIasics cucremMa (J1000€ rocyaapcTBO WM TpyIna JIOAEH,
M30JIMPOBAHHBIC OT BHEIIHETO MUPA; YUCHBIN, B OJJUHOUYKY pabOTaIOIUil HaJl pellIeHUEM HEKOTOPOil
poOJIeMBI M HE HCIIONB3YIOIMNN HH(POPMAINIO BHEITHEH CPEIbl).

Cucrema, OTKpbITas AJs TOCTYIJICHUS HHPOPMAIMHM U36He, HO 3aKpbITas Ui BBIXOJA
MH(pOpMalLlU BO BHEILIHIOK CpeNly, T.€. KOTOpas SBJIAETCS TOJIbKO MPUEMHUKOM IO OTHOLIEHHIO K
BHEIITHUM CHCTEMaM, Ha3bIBAETCS 3aKPBITOM.

Cucrema, wurparomias pojib OJHOBPEMEHHO W HCTOYHHKA M TPUEMHHKA WH(GOpMAIMU TI0
OTHONICHUIO K BHEIIIHUM CHUCTEMaM, Ha3bIBAETCSI OTKPBITON CUCTEMOM.

[IpumepamMu  3aKpBITBIX ~ CHUCTEM  HMH(DOPMAIMOHHOTO  OOMEHAa  SBJISIFOTCA  BOCHHO-
MPOMBINIJICHHBIE KOMIUIEKCHI, KOTOPBIE TOJIBKO MOTPEOISIIOT MHGOPMAIUMIO U JIEpKaT B CEKpeTe
pe3ynbTarhl CBOUX pa3paloTok. IIpuMepaMu OTKPBITBIX CHUCTEM SIBISIOTCS BBICOKOPA3BUTHIE B
00JacTu «IpOU3BOACTBA» HOBOM HMH(POPMAIMM CHUCTEMBI, CTOSAIIUE B aBaHrapje HayYHBIX
MCCJIEIOBAaHMM U pa3pabOToOK.

W3 omnpeneneHust cucreMbl MH(OOPMAIMOHHOIO OOMEHa CIlIeyeT, YTO BCSKas WHTErpauus
CUCTEM COIIPOBOXK/IAETCS MEPEXO/IOM OT OTKPBITHIX M 3aKPBITHIX CUCTEM K 3aMKHYTBIM M OTKPBITHIM
cUCcTeMaM, 4TO COOTBETCTBYET MEPEXOy OT MPOCTOro MOTpedaeHus MHPOPMaIMK K Mpolieccam ee
o0OMeHa MEXly Y4aCTHUKAMU CHUCTEMBI.

VYCllo)kHEeHHEe  OpraHM3allMOHHBIX CHUCTEM  DPAa3JIMYHbIX YpPOBHEH W MPOIECCOB  MX
(GYHKIIMOHUPOBAHUSI M Pa3BUTHS NPUBOIUT K HEOOXOIMMOCTH OPraHU3aLMOHHOIO 000COOIEHUS
OCHOBHOM M WH(OPMALMOHHOM NAEATENILHOCTH. DTOT NPOLECC CTOJb K€ 3aKOHOMEPEH, KakK U
MIPOLIECC UEPAPXUUECKOT0 NMOCTPOCHUS] CAMUX OPraHU3AIMOHHBIX CUCTEM, U 110 CYTH, SIBJISIETCS €ro
CJIEICTBUEM.

Ecam B 4MCTO TEXHUYECKUX CHCTEMax, IJI€ YeTKO BbaeisieTcss oObekT yrpaienus (OY) u
yCcTpOoHCTBO ympaBieHus (YY), 4TO COOTBETCTBYET pas3fefiCHHIO JAEATEIIbHOCTH Ha OCHOBHYIO U
MH(OPMALIMOHHYIO, TO B OpPraHU3allMOHHBIX CHCTEMax MPOBECTH TpaHb MEXIYy OCHOBHOM M
UH(POPMALIMOHHOM JEATEIbHOCTBIO 3HAuMTeNbHO TpyaHee. Ho, HecMoTpss Ha 3To, B JHO00I
OpraHM3aI[MOHHOIN cHCTeMe BEPXHUE YPOBHH €€ UEPAPXHUH 8 OCHOBHOM 3aHATHl NH()OPMALMOHHON
JeSITeIbHOCTBIO, YTO IO3BOJISIET TOBOPUTH 00 €€ OpraHu3alMOHHON 000CO0IEHHOCTH.

Nudopmannonnoit cucremoir (MC) Ha3pIBaloT cucTeMy, NpeJHa3HAYeHHYIO uid cOopa,
00pabOTKU M pacrpocTpaHeHHs HH(OPMAIIHH.

Hens ¢ynxnmonupoanust UC — nndopmanmonHoe o0CIyXHBaHWE OCHOBHOMW JICSITEIIBHOCTH
cucrteMbl nHpopmarmonHoro oomena (CUOB). @ynkuuonupoBanue MC mpeanosnaraer Haauydue:
WCXOJIHBIX, TPOMEXYTOYHBIX M KOHEYHBIX HWH(POPMAIMOHHBIX MPOAYKTOB, TEXHOJIOTUYCCKUX
IIPOLIECCOB U PECYPCOB.

HeoOxonmumoit  coctaBnsitomieli  MHGOPMALMOHHOW  CHCTEMBI  SIBISIETCSl  IMOJCHUCTEMA
ynpaBieHus, obecrieunBatomas ee 3pQPexkTUBHOE (DYHKIMOHUPOBAHHE. B oTnmume OT cucTeMbl
nHpopmanmonHoro obMena B MC He BKIIIOYEHBI KaK TIOCTABIIMKH, TaK W IOTPEOUTENH
unpopmanuu. UC oObenuHseT TONBKO IMpeoOpasyronme HHPOPMALUIO 3JIEMEHTHI, T.e. BBOJA,
00paboTKH, XpaHEHHs, MOMCKA, BBIBOIA U pacnpocTpaneHus nadopmaruu (puc. 1.2).
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MH(opMaLmMoHHan CMCTEME
::> D |MNogcuvcTema EEOLE, NepepalboTk,
KPEHEHHA M NOWCES W pacnpedeneHyd

MHbOpMALMK o ——————

| _______________________ A
CHcTema ynpa-|

eneHua CHOB!

MogcHcTema ynpaenedda HC

B MogcucTems yNpaEneHua

I& M QCHOEHAA V4 >

AEATENEHOCTE

Puc. 1.2. Uupopmarmonnas ctpykrypa CUOb

Hcxons u3 ckazaHHOTO, MH(MOPMAIIMOHHAS CHCTEMa — 3TO B3aUMOCBS3aHHAsT COBOKYITHOCTb
3JIEMEHTOB BBOJIa, 0OpabOTKH, MepepabOTKU, XpaHEHUs, MOUCKA, BBIBOJAA M PACHPOCTPaAHEHUs
uHpoOpManuu, 1elb (YHKIMOHUPOBAHHUS KOTOPOW COCTOMT B HMH(OPMAIMOHHOM O0€CreueHUH
3¢ (eKTUBHON AEATENbHOCTH OPraHU3ALMOHHONW CHCTEMBI, MOACUCTEMON KOTOPOM OHa SBISETCA.
Boigenenue C u3 cucreMbl HHPOPMAIMOHHOTO 0OMEHA KaK CaMOCTOSITEJIbHON CUCTEMBI SBJISIETCS
CJIEZICTBHEM OPraHU3allMOHHOI0 000CO0IeHUs! OCHOBHOM U MH(OPMAIIMOHHON AEATEIbHOCTH.

CymecTByIome CErofHs aBTOMAaTH3MPOBAHHBIC JOKYMEHTaJbHBIE M (akTorpadudeckue
uHpopmanroHHo-oruckoBele cuctembl (MIIC), aBTOMaTH3MpOBaHHBIE CHCTEMBbl YIPaBJICHUS
(ACY), 6anku pansubix (bu/l), otnensl HayuyHo-TexHuueckod uH(popmauuu (OHTH), cucrembl
Hay4yHO-TexHu4yeckoi nHpopmauuu (HTU) B nenom opeanuzayuonno obocobaensvi. Ho npu s1oMm
CTOUT BOIIPOC KaK paccMaTpUBaTh MOCTABIIMKOB M MOTPEOUTENEH 3TUX CHUCTEM: KakK 3JIEMEHTHI
COOCTBEHHO CHCTEM WM KakK 3JEMEHThl BHeEIIHeH cpenasl? Bompoc pemaercs BblIeIeHUEM
BHYTPEHHUX U BHEIIHUX Kak NOTpedUTesel Tak U MOoCTaBIIMKOB MHPopManuu. Ecnu cuntars, 4to
notpebuten uHbopMmauuu sBistorcs asneMmeHTamu cucrem HTHU, ACY, bu/l u 1.1, TO
HEOOXOUMO TPEANOJNOXKUTh, YTO JAHHBIE CUCTEMBl MO2Ym YNpaeisams WX WH()OpPMALMOHHBIMU
noTpeOHOCTAMH. B NefCTBUTENIBHOCTH e CHUCTEMBl MOTYT MOJIbKO U3Y4amsb 3TU MOTPEOHOCTH U
npucrnocadbauBaTbCss K HUM. OYHKIMM YOPABIEHUS MO OTHOIIEHUIO K MOTPEOUTENSIM peaanu3yer
cucrema 0oJiee BHICOKOTO YPOBHS — crcTeMa HH()OPMAIIHOHHOTO OOMEHa.

JUig cucTembl CYHIECTBEHHO B3aMMOJEHCTBHE €€ 3JIEMEHTOB JUISl TOCTHKEHHS OOIed Ielu.
Ecnu sToro B3ammonelcTBusi HET, To HeT u cucrteMbl. C napyroii cropoust OHTU, BTU (Gropo
TexHuueckoi napopmauun), ACY, bu/l u T.11. opraHu3aliMiOHHO HE MPUHAJUIEKAT ITUM CUCTEMAaM.
Bo3Hukaer Bompoc, a Kak k€ MOKHO 3(PQEKTHBHO YNPaBIATh (PYHKIMOHHPOBAHHUEM CHCTEMBI,
UMEIOLIEH 3IEMEHThI, OpraHU3alIOHHO He MpuHaaiexamue ed. OTBeT OMH - paccMaTpuBaTh 3TU
AJIEMEHTHl KaK JJIEMEHThl BHEIIHeH cpelapl. To ’ke caMoe MOXXHO CKa3aTb M B OTHOILEHUU
nocTaBIIMKOB HMH(popmaruu. Takum 00pa3oMm, BHYTPEHHUMH HCTOYHMKAMU M HOTPEOUTEISIMU
MH(OPMALIMOHHBIX CHUCTEM SIBJISIFOTCSI T€, KOTOPbIE BXOJAT B COCTaB 3JEMEHTOB JIaHHOM CHCTEMBbI
UH(POPMALIMOHHOTO OOMEHA, T.€. CHCTEMBbI 00Jiee BHICOKOTO YPOBHS, IO OTHOIIEHUIO K KoTopoi NC
ABJISIETCSL  MOJCUCTEMOM. OJEMEHThl BHEIIHEW 110 OTHOIIEHWKD K JaHHOM  CHCTEMeE
UH(POPMALIMOHHOTO OOMEHa cpelbl SBISIOTCS BHEIIHMMHM HCTOYHUKAMH M IOTPEOUTENISIMU
uH(pOpMaLIUH.
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Paszea 2. YIIPABJEHUE HH®OPMAIIUENA U CUCTEMBI BA3 JIAHHBIX
Jlekuust MpOBOIUTCS B MHTEPAKTHUBHOM (pOpMe C TeKyIIUM KOHTposeM (3 vac.)
Tema 2.1. 3apauu u pynkuuu UC

[Ipu opranuzammonHom obocobnennu MC pemaror ae rpymnmnsl 3anad. llepBas cBszana c
YUCTO HMHGPOPMALMOHHBIM OOECIIEYEeHHEM OCHOBHOW JIEATENIBHOCTU: OTOOp HEOOXOIMMBIX
coobuieHnii U ux 0o0pabOTKa, XpaHEHUE, MOMCK U Bblaya CyOBEKTY OCHOBHOHM JEATEIBHOCTH C
3apaHee 3a/IaHHOW IMMOJHOTON, TOYHOCTBIO M ONEPaTUBHOCTHIO B HambOosee mpuememoin st COJL
dopme.

Bropas rpynna 3amau cBsd3aHa ¢ 0OpaOOTKON NOJIY4eHHOM MH(pOpMalMU B COOTBETCTBUU C
TEMU WIA UHBIMU aJITOPUTMaMU WM NIPOTPAMMAaMHU € LENbIO IOJTOTOBKY PELIEHMS 3aa4, CTOSALINX
nepes cyObeKTOM OCHOBHOM €S TEIbHOCTH.

st pemenns takux 3ana4 MC nomxnaa 06manaTh HE0OX0UMON HHPOPMAIUE 0 mpeMeTHON
obnactu (I10) cyObexTa OCHOBHOM J1€STEbHOCTH, CTOSIUX MIEpe] HUM pobieMax, 10JKHa yMETh
UCIIOJIb30BaTh CyIlecTBYIOLME Moaenu pemienus 3anad CO/l unm caMocTosTENbHO CTPOUTH TaKUE
MOJIEIH, a TaKKe 001aJaTh ONPeAEICHHBIM HCKYCCTBEHHBIM UM €CTECTBEHHBIM MHTEIIICKTOM.

[IpenmerHas 001acTh — 3TO MHOKECTBO OOBEKTOB M OTHOIICHUN MEXy HUMH, OTPAHUYCHHOE
HOTPEOHOCTMH KOHKPETHOT'O CyOBhEKTa OCHOBHOM /1€ TEIbHOCTH.

C pasButuem BbluuciauTenbHoll TexHuku (BT) wum ee mporpamMMHoro obecrneueHus,
ynpolieHueM TexHoioruu pabotsl ¢ BT 3agaum BTOpoi#l rpymnibl Bce yalle BBINOJHSIOT CaMU
CyOBEKTbl OCHOBHOW nesTenbHOCTH. OIHAKO CYyIIECTBYET OIPEACICHHBIM KPYr 3adad BTOPOM
IpyMIibl J1000# U3 chep OCHOBHON JESTEIbHOCTH, PEIIEHNE KOTOPBIX 11es1eco00pa3Ho BO3IaraTh Ha
uHpOpMaMOHHbIE cucTeMbl. Ecim 3amaum mepBoil rpynmel — 3TO 3amaud WHGOpMATH3ALUU
o0111ecTBa «BIIMPbY, TO 33a4l BTOPOM IpyIIIbl — 3a1a4 HH(POPMATHU3aLUU OOLIECTBA «BIITYObY.

Jlnst pemieHusl MOCTaBIEHHBIX 3ajad, T.€. 3a1ad nepBod W Bropoit rpymnmnel, UC nomxHa
BBINOJIHATH CIEAYIOMUE (YHKIUH:

- 0TOOp CcOOOIIEHHMH M3 BHYTPEHHEW U BHEIIHEH cpeabl, HEOOXOAMMBIX AJIs peanu3anuu

OCHOBHOM JI€ATENBHOCTH;

- BBOJ uHpopmanuu B VC;

- XpaHeHue MH(OPMALUH B AMATH, €€ aKTyaIu3alus U NoIep>KaHue [EeJIOCTHOCTH;

- 00paboTka, MOMCK M BbIJA4a MHPOpPMAIMU B COOTBETCTBUU C 33JaHHBIMU CYOBEKTOM

OCHOBHOH JiessTeNbHOCTH TpeOoBaHusAMHU. OOpaboTka MOXXET BKJIIOYAaTh M MOJATOTOBKY

BApHAHTOB pEILIEHUs I[OJIb30BATEIbCKUX MPHUKIAJAHBIX 3a/Jada 110 COOTBETCTBYIOLIUM

aJIropuT™Mam (IIporpaMMam).

Tema 2.2. Tunosorusa UC

Korna roBopst 00 wuH(pOpMalMOHHBIX CHCTEMax, TO BCerja HMEIOT B BHUIY, 4TO
UHPOPMAlLIMOHHAs CHCTEMa He CYyIeCTBYeT cama mo cebe. OHa sBiseTcs MOJCUCTEMON Oosee
obmelr cucteMbl — CcUCTeMbl uH(MoOpmanmoHHOTO oOMmeHa. [lpakThueckum OeckOHEUHOE
MHOrooOpas3ue OpraHM3allMOHHBIX CHUCTEM MOpOXJaeT OrpoMHoe paszHooOpazue MC kak wux
noacucteM. Emie crnoxHee 00CTOMT Jeio, KOrja peyb HAeT 00 aBTOMaTHU3WPOBAHHBIX U
aBromarnueckux MC.

[Ton aBromarusupoBanHoii MC (AUC) monumaror UC, BbIMOIHEHHE HEKOTOPBIX (PYHKIUN
KOTOPOH aBTOMAaTHU3MPOBAHO (C MOMOUIbIO IJIEKTPOHHOW WM JH000i mHOW TexHukH). CTerneHb
aBTOMAaTHU3allMi MOXKET ObITh pa3Hasi. Haubonee nerko aBTomMatu3upyroTcs GpyHkuuu stamnoB 1 u 5
(eM. pazmen 3). bonee crokHa aBTOMaTuW3aluu (YHKIMU 3TanoB 2 U 4, TOCKOJIBKY Takas
aBTOMaTH3allMsl MOXET MOTpeboBaTh AJrOPUTMHU3ALMM H(WIM) MOJEIUPOBAHUS HEKOTOPBIX
COCTABJISIIOLIUX M(HMJIK) aCIEKTOB OCHOBHOM JESITEIbHOCTH.

Astomatnueckori MUC (ABUC) naspBator MC, B KOTOpOil 6ce (DYHKIIMU BBITTOJHSIIOTCS
aBTOMaTHYeCKH. B Hacrtosmiee Bpemsi Ooibliel cTeneHbl0 aBTOMaTH3amuu oTinmyaorcs HC
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TEXHUUYECKUX CHUCTEM U TEXHOJOTHYECKHX IMpPOIEccCOB. B opraHu3allMOHHBIX CUCTEMax, UMEIOIINX
JIeNI0 C HECTPYKTYPHPYEMBIMH IpoOJieMaMH, BBICOKME YpoBHH aBToMmaruzaumu HC moka eme
HepocTkUMBbL. W3 ckazanHoro cnemyer, yto kiaccudukamuss MC B COBpeMEHHBIX YCIOBUAX
NpaKTUYEeCKH HEBO3MOXkHA. bojee nenecoodbpazno roBoputh o tumnosorun MC, xapaktepusys TUI
CUCTEMbl MHOXXECTBOM CYILECTBYIOUIMX MapaMeTpoB, OMPEENAIOMUX MecTo KoHKpeTHoil UC B
MHO’KECTBE CYLIECTBYIOIIUX U NOTEHIIMATIBLHO BO3MOXKHbIX MC.

Ucxons wu3 onpenenenus WMC, xak wuHQOPMAIMOHHOW CHCTEMBI, 00€CIIeUNBArOIICH
(YyHKIMOHUPOBAHUE CHUCTEMBl HWH(POPMALMOHHOTO OOMEHa, a TaKkKe U3 PaCCMOTPEHHS
crenuduueckux ocoOeHHOCTEe B coctaBe M cTpykrype MC, HM3710KEHHBIX B pasnenax 6 u 7,
paccMaTpuBaIOT CIEAYIOIINE CylecTBEHHbIEe TapaMeTpsl UC:

- wmacmtad UC (onpenensercs macmrabom CHOB);

- obmacte obcyxuBaemoit CUOB;

- xapakrep pemaemoit IC 3anauy;

- COBOKYIHOCTH BBINOJHsIeMbIX ¢pyHkuuii UC;

- creneHb aBToMaTu3anuu Gynkiuii UC;

- xapaktep (CTEeIeHb CTPYKTYPUPYEMOCTH ) 00pabaTeiBaeMoli HH(OPMAIINN;

- BUJ uH(MOpMaIUH.

1. C Toukm 3peHHs MacmrTabda BBIICIAIOT WH(GOPMAIMOHHBIE CHCTEMBI: BCEMHUPHBIC,
MEXIYHApOAHbIE, peclyOIMKaHCKUEe, PETHOHATIbHBIC, OTpaciieBble, O0bEIMHEHUN, MPEANPUITUN U
IIOAPA3/ACIICHAN.

2. Ilo otpacnu (00macTH) MAEATEIBHOCTH CYIIECTBYIOT HMH(OPMAIIMOHHBIE CHCTEMBbI:
MEAMILMHBI, TPAHCIIOPTA, CBSA3H, CTPOUTENBCTBA, OTPACIIEH IPOMBIIIIIEHHOCTH, MexoTpaciesble, 1C
KOMIUIEKCHBIX Mpo0iem, mpobiem, 3a1a4 u T.1I.

B Hacrosiiee Bpemst B Mupe cymiectsyeT MC Bcex BUIOB, IEpeUUCICHHBIX B MyHKTax 1 u 2.

B nocnenue rosibl akTUBHO pa3BUBaOTCS MpodieMHo-opueHTHpoBanHbie C (ITOUC).

3. C Touku 3penus xapakrepa pemaeMmbix MC 3amay, BeIIETSAIOT:

3.1. HudopManmoHHbIe CHUCTEMBl HHPOPMAIIMOHHOTO OOECIeYeHUsT U COMPOBOXKICHUS
OCHOBHOHM JI€ATENbHOCTH. OTH CHUCTEMBI COCTaBISIOT UIMPOKUM CHEKTP CHUCTEM Hay4YHO-
texHnueckoi wuHpopmanuu (CHTU), cucrem »skoHOMHUYeckol uHPOpMAUU (CTaTHCTHKA,
(buHaAHCHI, KaJpbl, TOBAPbI, YCIYTH).

3.2. HHpopMmaimoHHble CHCTeMBbl HH(OPMAIIMOHHOIO 00ecHeueHus: M CONPOBOXKIACHUS
YOpaBJICHUS OCHOBHOM  JesTenbHOCThIO. K HHUM  OTHOCHTCS OrpOMHOE pa3HOOOpaszme
aBTOMaTH3UpOBaHHbIX cucTeM ynpasieHus (ACY), ACVYTII, cuctem oOecrieueHHs NMPHUHATHUSL
pemennii (COIIP).

3.3. HHpopMmairoHHble CcHCTeMbl HH(OPMAIIMOHHOIO 00ecHeueHus: M  CONPOBOXKIACHUS
OCHOBHOHM J€SATEIbHOCTU M YIPaBICHHUS OCHOBHOHM JESITENbHOCTbIO. OTH CHUCTEMBI CTalld
pasBUBaThbcA JIMIIb B mocieaHue rofsl. CroxkHOcTh co3faHus uHTerpupoBanHeix UC (MUC)
cBsA3aHa ¢ OonpmiuMu TpynHocTsMu oObeauHenus WC tunos 3.1 u 3.2, Oasupyrommuxcs Ha
JIOCTaTOYHO pa3IMYaroIUXCs TEXHOJIOTHAX 00pabOTKHU, XpaHEHHsI U TIOMCKa UH(DOpMAIUH.

4. C TOYKHM 3peHHs] COBOKYMHOCTH yrpaBisieMblx GyHKui MC, BBIOENSIOT CIEAYIOUUEe HX
THUIIBIL:

4.1. Cucrembl CHpaBOYHO-UH(POPMAIIMOHHOTO OOECIEUYEHHUs, BBITOJHSIIONNE (QYHKIIUN
coOcTBeHHO MH(OpPMAIMOHHON nearenbHOCTH (3Tambl 1 u 5 B pazaene 4). Cpenu UC storo tuna
CYIIECTBYET OIpeiesieHHas CIelHan3alys [0 CAeAYOUUM QYHKIHIM:

4.1.1. IloaroToBKM M U3/1aHUs TepBUUHON nHpopManuu (u3narensctBa, PUO, cratuctuyeckue
010po, MYHKTHI cOOpa M HAKOILIEHUS! HHPOPMAIMH U T.J1.);

4.1.2. O6paboTKK MEepBUYHOM HMH(POPMALUU C LENbI0 MOATOTOBKH BTOPUYHOM HMH(pOpManuu
WM MeTauHpopMaluu (reHepaTopsl 0a3 JaHHBIX, peepaTUBHbIE U3AATEILCTBA U T.J1.);

4.1.3. O6paboTKH, XpaHEHUs U MOUCKA BTOPUYHON MH(DOPMAIUH C LENbI0 HHPOPMALIMOHHOTO
obcnyxuBanuss (OHTU, Owopo HayuyHo-TexHuueckod wuHpopmauuun (BHTH), cucremsl
UH()OPMAIIMOHHOTO OOCITY)KUBAHHS U T.]I.);

4.1.4. XpaHeHus ¥ BbIJIa4u IEPBUIHON HHPopMaruu (OMOIMOTEKH U T.1.).

4.2. Cucrembl MHPOPMALMOHHOTO CONPOBOXJICHUS OCHOBHOHM [EATENBbHOCTH, Oepyliue Ha
ce0st momumo (yHKkui 3TanoB 1 u 5 (cMm. pazaen 4), yactb GpyHkIui 3TanoB 2 u 4, T.e. PyHKIUN
0000I1IeHHOW OCHOBHOM JeSTeIbHOCTH (TOATOTOBKA AaHAIMTHYECKUX M TEMATUYECKHX CIIPABOK U
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0030p0oB, MHPOPMAIIMOHHBIN aHAJIW3 U CUHTE3, aHAJIN3 TEHICHIMM pa3BUTH, OLIEHKA KadecTBa U
TEXHUYECKOTO YPOBHSI M3/ENUil, IOCTPOCHUE U aHAIM3 WH(POPMAIMOHHBIX MOJEJEH, MOArOTOBKA
BapuaHTOB pemeHuid U T.4.). K manHomy tunmy MC oTHOCATCS cuCTeMBbl 00€cTieueHUs MPUHATHS
pemieHuii, cucrembl aBToMmaruzauuu npoektupoBanus (CAIIP). Cucrembl paHHOrO THUIIA
BBIMOJHAIOT (YHKIIUU MO0 MaTEMaTHYECKOH, JIOTHYECKOM U Jake MHTEIUIEKTyallbHOM mepepadoTke
uHpopmanuu. C 3TOH TOYKHM 3pEHHs UX elle Ha3biBaloT MH(popMmanuoHHO-moruueckumu MC. B
JUTEpaType dYacTO BCTPEYAIOTCS TaKue MOHATHS KaK HH(OPMAalMOHHO-CIPABOYHBIE CHCTEMBI
(MUCH), wundopmanmonno-coserywmue cucrembl (MCC), wuHpOpMannOHHO-yIpaBISIONUE
cucreMbl (MYC) u sxcnieptHbie cuctemsl (3C).

WudopmManimoHHO-CIIPaBOYHbIE CUCTEMBI — 3TO CHCTEMBI, KOTOpPBIE BBIIAIOT TOJBKO TY
uH(pOopMalInIo, KOTOpas 3apaHee B HUX BBEJICHA.

NCC u UYC — 310 cHCTeMBI, CIIOCOOHBIE BbIIaBaTh HOBYIO HWH(OPMALHUIO, SBISIOLIYIOCS
pe3ynpTaToM nepepaboTKM BXOAHOM wuH(popManuu. B pamMkax BBEACHHONW THIIOJIOTHUHU
UH(POPMALIMOHHO-CIIPaBOYHbIe cucTteMbl oTHocaTcss k MC Ttuma 4.1, B TO Bpems Kak
MH(}OPMaLIMOHHO-COBETYIOLINE U HH(OPMALIMOHHO-YTIPABIISIONINE - K THILY 4.2.

5. o crenenn aBToMaTm3amuu QyHKIUH 00bdHO paccmaTpuBaioT MC Tpex THUNOB: pydHbBIE
(HeaBTOMATH3UPOBAHHBIE), aBTOMATU3HUPOBAHHBIC U ABTOMAaTUYECKUE.

6. Ilo cocraBy m xapakrepy mepepadarbiBaeMoil HH(pOpMAIMH, MPEIBABISIONINX KECTKUE
TpeOOBaHUS K anmnapaTy ee ONMUCaHus, OpraHu3ally U IOUCKA, Pa3InyaioT:

- nokyMmeHTtanbHbie MIC (cmabocTpykTypupyemas naH(popmarus);
dakrorpapuyeckue MC (3keCTKOCTPYKTypupOBaHHas HH(OpMALIKS);
IOKyMeHTanbHO-(akrorpaduueckue NC.

7. Ilo Bumam obOpabatsiBaeMoil nHdopmanuu BeinessitoT: UC nmybnukyemoit undopmanuu u
NC nemybnukyeMoii nH(pOpMAaIIHH.

Tema 2.3. CoctaB u crpykrypa HC

Ucxons u3 QyHKuuii, B MHOOPMAIMOHHBIX CHUCTEMax BBIJCISIOT TPU CAMOCTOSITENbHbIC
(GYHKIIMOHATIBHBIC TIOACUCTEMBI (pHC. 2.1).

WHpopmaumonnas cuctema (MC)

|
|
BHewHaAs } + |
|
|

Moncucrema otbopa MogcucTema obpaboTiu MNogcHeTeMa NogroTORKH a5 e
MHGOpMALHY (nepepafioTku) uHdopmauuu M ELLGEYH HHDOpMALMA | OHEHTE!

cpeaa

Puc. 2.1. CtpykrypHas cxema nporecca GpyHkimonuposanus NC

1. Iloncucrema ordopa unpopmanuu. 1IC moxer oOpadaTeiBaTh (mepepadaTbiBaTh) TOIBKO
Ty uH(OpMaluio, KoTopas B Hee BBeleHa. IIpum sTom kadecTBo pabotsl MC ompenensercs He
TOJIbKO €€ CIOCOOHOCTHIO HAaXOJUTh U mepepadaThiBaTh HYXKHYIO HH(POPMAIUIO0 B COOCTBEHHOM
MacCHBe M BBIIaBATh €€ IMOJIb30BATENI0, HO U CIIOCOOHOCTHIO OTOMpATh PEJeBAaHTHYIO (CM. pasjen
2) undopManuio U3 BHEIHEN cpeabl. Takoi 0TOOp OCYLIECTBIIET paccMaTpUBaeMasl MojJACUCTeMa,
KOTOpas HakKalUIMBAaeT JaHHble 00 WH(POPMALMOHHBIX MNOTpeOHOCTIX monb3oBareneir HC
(BHYTPEHHMX U BHEIIHHX), aHAJU3UpPyeT M  yIOPSJIOYMBAE€T OTU JaHHble, o00pa3ys
uHpopmannoHHblii  npopuns HWC. AHamoruyHo Ha OCHOBAaHMM JIaHHBIX O  TOTOKax
MH(OPMaLMOHHOHN cpelbl HOpMUPYETCs OMMCAHUE BXOIHBIX TOTOKOB HHpopMauu. [Ipu 3aganHoM
KpuTepuu kauectBa (yHKuuonupoBaHuss MC M COOTBETCTBYIOIIEH CHUCTEMbI OrpaHMYEHHH B
nporecce ynpasienus MC pemaercs 3amada ONTHMHU3ANUKA KOMIUIEKTOBAHHS HH(GOPMAIIMOHHOTO
maccuBa MC, kotopas ompenenser airoputM orbopa HH(POpManuu. YKa3aHHBIA aJIrOPUTM
(omepaTop) ocymIecTBISIET MpeoOpa3oBaHUE BXOJHBIX MOTOKOB B MH(popManuoHHbI MaccuB VC.
OyHKIMKU umenno smou mnoacucreMbl MC mnpakTHueckn HE NOAAAIOTCS aBTOMAaTH3allUM 3a
UCKJIIOYEHHEM CHCTEM MH()OPMAIMOHHOTO OOECIeYeHUs YIpPaBIEHUS TEXHOJIOTMYECKHMMHU
nmponeccaMmu U TCXHUICCKUMU CUCTCMaMU.

2. Iloacucrema BBOAA, 00padOTKU (MepepadOTKH) W XpaHeHus HHPopMamum. OTa
MOJICHCTEMa OCYILECTBIISIET MpeoOpa3zoBaHne BXOJHON HH(OPMAIMK U 3aIIPOCOB, OPraHU3ALUI0 UX
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XpaHEHUs U TMEePepadO0TKH C IETbI0 yIOBICTBOPEHHUS WH(POPMAIMOHHON MOTPEOHOCTH abOHEHTa
NC. Peanu3anust QyHKIMA JaHHOM MOJICUCTEMBI IIPEIOIAraeT:

- HaJM4He anrapaTa onucaHus UHPOpMAaIUK, a UMEHHO HH()OPMAIIMOHHO-TIOUCKOBOTO SI3bIKa
(UITA), cuctem kogupoBaHus U si3bika onucanus qaHubix (10/1);

- OpraHu3alui # BeaeHue wuHpopMauuu (Jloruueckas U (QusMyUeckas OpraHu3alus,
IpOIeTyphl BEACHUS U 3alUTH HHOOPMAIUH U T.11.);

- amnmapata o0paboTku u rnepepaboTku HHPOpMAIUU (AITOPUTMBI, MOJCIIU U T.J1.).

Bce Tpu ykazanHble cOCTaBISIOMIUE ONpeaesitoTes AByMs napamerpamu UC:

- XapakTepoM 00paboTKu nHpOpMaIuu;

- ¢yukmusamu VC.

Ecmu nns ommcanus wHpopManuu B nokymMeHTanbHbIX MC ucnonszytor UITA u cucremsl
UHJIEKCUpOBaHus, TO B (hakrorpaduueckux - SO/, METOIONOTHN MOCTPOSHHSI U HUCIOIH30BAHUS
KOTOPBIX CYIIECTBEHHO OTJIMYAKOTCSA Apyr OT Japyra. Kpome TOro, pasivuHbl W anmaparsl
00paboTKM H TepepadOTKU TOKYMEHTaJIbHOH U (akrorpaduueckoir uHopmamuu. Ecaum B
dakrorpapuueckux MC mpeuMyIiecTBEHHO MCIOJB3YIOTCI MaTeMaTHYeCKUE alrOpUTMbI, TO B
JOKYMEHTAIBHBIX - 3BPUCTHYECKHE MPOLEAYPHI, TPEOYIOIINE 3aTpaT WHTEIUICKTYaIbHOW YHEPTHH.
(OBpHCcTHKa — HayKa, 3aHUMAIOIIASACA TOCTPOCHUEM AIMIIUPUUYECKUX MPABUI C TOMOIIbIO KOTOPBIX
YyeJIoBeK (3KCIEpPT) peaiu3yeT IMOCTABJICHHbBIE LENM MPU OTCYTCTBHM KECTKOTO alropuTMa WU
bopmyn).

3. IloxcucreMa MOATOTOBKH M BbIAa4M MH(opManumu. JTa 1oAcUcTEMa HEIOCPEICTBEHHO
peanusyeT yAOBIETBOpeHHE MHGOPMAIMOHHBIX MOTPEOHOCTEH KaKk BHYTPEHHHUX, TaK M BHEUIHHX
NOJIb30BaTeNel MHPOPMALMOHHBIX cHCTeM. J{J1sl BBIMOTHEHMS ATOH 3a/1a4ud MOJCHCTEMA MTPOBOIUT
U3y4YeHHEe M aHalu3 HHPOPMAIMOHHBIX MOTpeOHOCTeH, ompeaenseT (GopMbl U METOABl HUX
YIIOBJIETBOPEHHS, ONITUMAIIBHBIA COCTaB M CTPYKTYPY BBIXOJHBIX WH(OPMAIMOHHBIX MPOJYKTOB,
OpraHu3yeT caM mporecc HHPOPMAIMOHHOTO 00eCreYeHUus U COMPOBOXKACHHUs. J[71s BBHIMOTHEHUS
THX (PyHKIMIA TpeOyeTcs ammapar OMUCAaHMS M aHalu3a MH(OPMAIMOHHBIX NOTPEOHOCTEH U WX
BoIpaxxeHus Ha s3pike MC (B Tom umcne SO/, UIIS, s3blk uHIEKCUpPOBaHUS U T.J.); ammapar
HENOCPEJICTBEHHO MH(POPMAIIMOHHOTO o0ecreueHus (Mpoleaypsl MOMCKa U BblJauu MH(OpMaLny,
A3BIKM MAaHUIyJUPOBaHUSA JAaHHBIMM M T.A.). Cieayer OTMETHTb, 4YTO MNpPU OJUHAKOBOCTHU
BBINOJIHEHUST QpyHKUMHA 3TON mojcuctemoil B MC pa3HBIX TUIIOB OHM CYIIECTBEHHO OTJIMYAIOTCS
MexIy co0oi. OCOOEHHO 3TO 3aMETHO NMpPU CPABHEHUM JTOKYMEHTAJbHBIX U (haKTOrpaduyeckux
ncC.

ITpu aBromatu3zanuu Gynkuit UC ncnons3yroT GpopMann3oBaHHOE NPEACTABICHUE KaK CaMHUX
byakumii, Tak u oOpabarsiBaemoir B WNC wuHbopmammu. OmHako mrobas ¢opMamu3anus
(cTpyKTypH3alHsl) XapaKTepU3yeTcsi TEM WM UHBIM YPOBHEM aJIeKBaTHOCTH CO3/1aBaeMoro o0pasia
peatbHOM NeUCTBUTENHHOCTU (MOIENN) B CAMOM JICCTBUTEIHHOCTH.

Paznuuaror Tpu ypoBHS CTPYKTYPHPYEMOCTH MH(POPMAIUH:

1. XKectkoctpykTrypupyemas nHdopmanus - “HGopmanus, GopMaaIn30BaHHOE IPEICTaBICHNE
KOTOPOH COBPEMEHHBIMH CPEJCTBAMU €€ CTPYKTYPUPOBaHUS (B YAaCTHOCTH SI3bIKAMHU OIMCAHUS
JIAHHBIX) HE MPUBOJIUT K TOTEPH AJEKBATHOCTH CO3/aBaeMoro oOpasza wmHbopmaruu (MOIen)
camMol McXoHON MH(pOpMaluu (Hanmpumep, Tabnuibl, rpadpukn). Takyro HHPOPMALIUMIO Ha3bIBAIOT
JAHHBIMHU.

2. Cnaboctpykrypupyemas uHpopmarus - uHdopmaius, GopMalIn30BaHHOE MPEICTABICHHUE
KOTOpPOM COBPEMEHHBIMH CpelicTBaMu omnucaHus uHbopMmainuu (B yactHoctH, UITS) mpuBogut k
3HAYUTEIbHON TOTEpe aJEeKBAaTHOCTH MOJENM HMH(OpManuu caMoil HMCXOJHON HH(pOpMaIu
(HampuMep TeKCThl cTaTbd, KHUTH). OOpaboTka M MOMCK Takoil HHQOpMalMM MpeArnoiaraet
ClelManbHble Mepbl MO OIIEHKE CTeNeHH aJeKBaTHOCTH Mojenu uHpopmanmu (B
aBTOMATHU3MPOBAHHBIX MH(OPMALMOHHO-TOUCKOBBIX CHUCTEMax ATOW L€ CIY)KaT MEpbl CMBICIO-
BBIPa3UTENbHON CIIOCOOHOCTH, T.€. ceMaHTHueckon cuisl UIT).

3. Hectpykrypupyemas unpopmanus - nHpopmanus, AJis KOTOPOl B HacToslee BpeMsl He
CYIIECTBYET CPEJICTB U (OPM MPEACTABICHUS C IPUEMIIEMBIM Ha MPAKTUKE YPOBHEM aJJ€KBaTHOCTH
(HampuMmep, KapTUHBL, CKYJIBOTYPHI U T.11.). CpeacTBa MpeAcTaBICHUs Takoi HHPOpMaAIUN JOKHbI
00agaTh BBICOKHMHU CMBICIIO-BBIPA3UTENbHBIMUA CHOCOOHOCTSIMHU. Pa3paboTka Takux cpencTB B
HACTOAIIEE BpEMs HIET IO JMHUMU CO3JaHUs SA3bIKOB omnucaHus 3HaHuid u WIIA ¢ Beicokoi
CEMaHTUYECKOU CUJION.
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C Toukm 3peHuss BO3MOXKHOCTEH anroputmuzaruu, ¢yHkiun WC pa30uBaroT Ha TpHU
KaTeropuy, aHaJIOTUYHbIC YPOBHSM CTPYKTYpUpPYEeMOCTH UH(OpMAIIHH, T.€. HA:

- KECTKOCTPYKTYpUpyeMble (BBOJA, 00paboTka M XpaHeHHE HWH(GOPMAIMH), BBITOTHECHUE
KOTOPBIX HE TPEOYET 3aTpaT MHTEIUICKTYaTbHOTO TPYAA U KOTOPHIC JIETKO aJITOPUTMUPYIOTCS,

- cmabocTpykTypupyemble (MOMCK M TnepepaboTka WHGOpPMAIHMKM, YyY€T U  aHalu3
noTpeOHOCTEH, aHalM3 TOTOKOB WH(pOpMamMu ¥ T.JA.), BBIIOJHEHHE KOTOPBIX MOYHO
ITOPUTMU3UPOBATH 0€3 CYHIECTBEHHBIX MOTEPh B KAUECTBE X BHITIOJHEHUS;

- HECTPYKTYpHpyeMble, W TpeOyIIIHue s CBOETO BBHIMOJHEHHS CYIIECTBEHHBIX 3aTpar
MHTEJJICKTYaJIbHOM SHEPruu, alrOPUTMHU3AIUS KOTOPBIX MPUBOJUT K HEBOCIIOJIHUMBIM IOTEPSIM B
KaueCcTBE WX BBHIMOJTHEHHsS. OTH (YHKIMU CBS3aHBI C HAyYHBIM AHAIW30M W/HIU CHHTE30M
uH(pOpMallK, C OLEHKON YypOBHS MPOAYKIUMU U TPOTHO3UPOBAHMEM PAa3BUTHUS Pa3IMUHBIX
HaIlpaBJICHUN HAYKU U TEXHUKHU.

C paccmompennvix nos3uyuii Clienyer, 4YTo OONbIIUHCTBO KECTKOCTPYKTYPUPYEMBIX (YHKIUI
COCpPEIOTOYEHO B TMOJCHCTEME BBOJA, 00pabOTKM W XpaHeHus wuHpopmammu. JIBe apyrue
MOJICUCTEMBI CBSI3aHBI C peaju3alueil, B OCHOBHOM, ci1a00- U HECTPYKTYKTYPUPYEMBIX (PYHKIIHM.
JlerkocTs aBTOMaTH3aMK QYHKOWA BTOpoi moacucremMbl MC Ha OCHOBE UCIOIB30BaHUS
3IEKTPOHHO-BBIYUCIUTENFHON U TETEKOMMYHUKAIMOHHON TEXHUKH BBOJIa, 00paOOTKH, XpaHEHUS U
nepenayn vHGOpMaIMK MPUBEIa K HEONIPaBAAHHO OBICTPOMY Pa3BHTHIO ATHX cocTaBisitonux MC B
yiepd pa3BUTHUIO JBYX JIPYTMX HE MEHee, a MOXET ObITh M 0ojiee BaXKHBIX €€ COCTaBJISIOUIMX.
Cnenyer oTMETUTh, UTO B OoyibmiMHCTBE coBpeMeHHbIX AMC 3Tu 1BE MOJICHCTEMBI HACTOJBKO
HEPa3BUTHL, YTO MO cyTH Jena 310 yxe He AVC, a opraHu3annoHHO-000CO0ICHHBIE OICUCTEMBI
BBOJIa, XpaHEHUs, 00pabOTKM M MoucKka WHMOpManuu. A MOTOMY UX IejecooOpa3HO HA3bIBATH HE
AWNC, a 6anxu ganueix nian AUTIC.

Tema 2.4. AUIIC, 6aHKM U 6a3bl JTaHHBIX

Y4uuThIBas TO, YTO «CMeneHv cmpykmypupyemocmuy» WHOOPMALIUU SBISETCS BECbMa BaKHBIM
IpU BBIACHEHMM €AMHCTBA W pasnuuuil cymecrtByromux AMWC, B nureparype mnpemararorcs
cienyromue onpenenenus snemenToB AUC:

baza panmsbix (B/l) — COBOKYNHOCTP CHELMAIBHO OpPraHU30BaHHBIX W JIOTMUECKU
B3alMOCBS3aHHBIX 3JEMEHTOB (pakTorpauyeckol W/WAM JTOKYMEHTaJIbHOW HH(pOpMaluu,
IIPEJICTaBICHHBIX Ha MAIIMHOYUTAEMbIX HOCUTEJISIX.

Cucrema ynpasjenusi 6azamu nanHbiX (CYBJl) — KOMIUIEKC SI3BIKOBBIX, JIOTUYECKHX W
IPOTPaMMHBIX CpEACTB, IPEJAHA3HAYEHHBIX ISl OMNMCAaHUS, BBOJA, MEpepadOTKH, BeAEHUS,
XpaHEHUsT W BBIOOPKM CHEUUAIbHO OPraHMW30BAaHHOM M  JIOTMYECKH B3aMMOCBSI3aHHOM
KECTKOCTPYKTYpUpyeMOi HHpOpMalMM B IEIAX HMX MHOIOACHEKTHOIO  KOJUIEKTUBHOIO
MCIIOJIb30BaHUS.

Bank nannbix (bu/l) — koMIuiekce S3bIKOBBIX, JOTMYECKHUX, IPOTPAMMHBIX, HH(OPMAIIMOHHBIX
(B TOM uymciie 0a3bl AAHHBIX); TEXHHUUYECKUX U OpPraHMU3AIlMOHHBIX CPEJICTB BBOJA, MepepabOTKH,
BEJICHUS, XpaHEHUs1, IOUCKA U BbIIa4X UH(OPMAIIMU B LIEJSAX €€ MHOTOACIIEKTHOTO KOJIJIEKTUBHOTO
MCIOJIb30BaHUS.

ABTOMaTH3MPOBaHHAA HH(pOPMALMOHHO-TIONCKOBAs cucreMa (AHUIIC) -
B3aMMOCBSI3aHHAsl COBOKYITHOCTb KPHUTEpHUSI CMBICIIOBOTO COOTBETCTBUS, S3BIKOBBIX, JIOTUYECKUX,
OPOTPaMMHBIX, HH(POPMALMOHHBIX, TEXHUYECKUX U OPraHM3aLMOHHBIX CPEJCTB BBOJA,
nepepaboTKy, BEJIEHUS, XpaHEHUs, TOMCKAa U BbIaYU CHEIMAJIbHO OPraHM30BAaHHOM U JIOTUYECKH
B3aMMOCBSI3aHHOM  c1aboCTpyKTypupyeMoil uHGoOpManuu B LENAX €€ MHOTr0acleKTHOTO
KOJUJIEKTUBHOT'O UCTOJIb30BaHUSI.

®akrtorpapuueckass AMUIIC - To ke, 4yro M OaHK JaHHBIX, HO 1O 0OpaboTKe
KECTKOCTPYKTYpUpPYyeMOi HH()OpMAITHH.
[IporpamMHas cucremMa — KOMIUIEKC TMporpamMMm peanusaiud Ha OBM  Hekoropoi

COBOKYITHOCTH MH(OPMAIIMOHHBIX MPOLECCOB BBOJA, NepepaboTKU, BEACHHS, XpaHEHUsI, BbIOOPKU
U TIOWCKA CJIAa0OCTPYKTypupyemMold uH(OpManuu, TMOATOTOBKM H  BBIJAYM  BBIXOJHBIX
MHOOPMALIMOHHBIX ~ MPOAYKTOB, T.€. OTO TMaKeT MPUKIAAHBIX MPOrpaMM  peanu3aluu
TEXHOJIOTHYECKUX MPOIECCOB MH()OPMAITMOHHON CHCTEMBI.
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N3 paccMOTpEHHBIX ONPEIEICHHI CIeaYeT:

1. bank gaaueix 1 AUIIC sBasroTcsa ocHOBHBIMH cocTaBistioimMu AMC B 11€J10M, ¢ TOH JIUIIb
pa3HMIICH, YTO OAaHK JTAHHBIX OMEPUPYET C KECTKOCTPYKTYpUPYyeMOU MHPOpMannen (JaHHBIMH), a
AUIIC — co cnabocTpyKTypUpyEeMO.

2. ba3za naHHBIX — OCHOBHOM 3JIEMEHT Kak OaHka JaHHbIX, Tak 1 AUIIC, u Moxer comepxaThb

KaK JKeCTKOCTPYKTypupyemyro (mpu pabore B cocraBe OaHkKa JaHHBIX), Tak u
cnabocTpykTypupyemyro uHdopmaruio (pu padore B coctaBe AUIIC).

3. CYBJ OCYIIECTBIISIET yIpaBJIeHUE 0azamu JTAHHBIX, co/iepKaliuMu
JKECTKOCTPYKTYypUpPyEeMYIO (B cllydae OaHKa JaHHBIX) WM CIA0OCTPYKTYPHPYEMYIO HUH(POPMAILIHIO
(B citywae AUTIC).

4. OnpeneneHuble pazmuuus Mexay 6ankom gaHHbIM u AUTIC mopoknaroTcs pa3iudusiMu B
A3BIKOBBIX M JIOTUYECKUX  CpPEACTBAX  a0eKeamHo20  TPEACTaBIEHUS  ciabo- U

KECTKOCTPYKTYpUPYEMOH HHPOpMALIUU
Puc. 2.2. unutoctpupyeT B3aMMOCBSI3b PUBEACHHBIX TOHSATHA.

()
)

BRI nokymenTansHoi C
(AKNC)

BRI cpakrorpaguueckai HC

TC — TexHUUECKHE CPENCTBA,
OC — opranuzalOHHbIE CPEICTBA,
IIC - nporpamMHas cucrema.

Puc. 2.2. Cocras 0aHKa JaHHBIX

5. U3 cka3zanHoro B m. 1 BOBce He cienyer, yTo OaHK JaHHBIX HE MOXET paboTaTh co
ciabocTpykTypupyemoii napopmanueit, a AUIIC — ¢ sxecTkocTpykTypupyemoil. O6e oHM B J1t000M
ciaydyae, paboTalOT B TOW WM HWHOM MEpe CO CMpYKmypuposaHuou, T.e. (HOpMaTU30BaHHO
NpeJCTaBIeHHON wHH(popManuel, HO MX ammapaThl, T.€. SA3BIKOBbIE M JIOTHUECKHE CpeJICTBa
CTPYKTYpUPOBaHHUS, pa3auuHbl. Tak, MpUMeHeHue anmapara OaHKa JaHHBIX JUIsl MPEJCTaBIICHUS
CJIa0OCTPYKTYpUpyeMOi MH(POPMALMU MPUBOAUT K ONpeOeleHHOMY CHudiceHuto 3PPEeKTUBHOCTH
o0paboTku U moucka uMHPopmanuu. K aHaIOrMUHBIM MOCIEACTBUSAM NPUBOAUT U NPUMEHEHUE
AUIIC nns 06pabOTKH ¥ MOUCKA KECTKOCTPYKTYpUPYEMOi MH(OpMaIiy.

6. ITlockonbky B ompeneneHurd OaHKa JaHHBIX HET YIOMHUHAHUS O CTPYKTYpUPYEMOCTH
uH(popMalnu, To 6aHK JaHHBIX MOXET UMETh JIeJI0 U CO cIaboCTpyKTypupyemoii nadopmarmeit. C
stoi Touku 3peHuss AWIIC — 310 Toke OaHK JaHHBIX, HO CBS3aHHBIH € 00pabOTKOI
ciabocTpykTypupyemoir undopmanuu. I[losromy, eciaum HEOOXOOUMO MOTUYEPKHYTh XapakTep
oOpabarbeiBaeMoll HGOpMauu, TO roBopsAT o aokymeHtanbHOo AUNIIC nmm daxrorpaduueckoit
OUIIC.

Tennenuus copemenHoro passutus AUC TpebyeT co3naHUs WHTEIPUPOBAHHBIX CHCTEM,
CHOCOOHBIX OJMHAKOBOTO 3((EKTUBHO ONEPUPOBATh KaK KECTKOCTPYKTYpUPYEMOH, TaK U CO
cnaboCcTpyKTypupyeMoi HHpopManue. ITO TpearnonaraeT Co3JaHue JOTHYECKUX M SI3bIKOBBIX
CPEICTB adekgamHozo u 3¢gexmuernozo MpeaCTaBICHUs HHPOPMALIUU HE3aBUCUMO OT CTEMEHU ee

CTPYKTYpUPYEMOCTH.
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Tema 2.5. Un¢opMannoHHbIE CeTH

Cerp  umHpOpManuMOHHOrO OOMEHa — 3TO  COBOKYIHOCTh  B3aHMMOJAEHCTBYIOLIMX
MH(OPMALIMOHHBIX CUCTEM, MPEATOIaraonas:

- cymiecTBoBaHMe KaHana cBsizu Mexny MC, obecnieunBaromero Gpu3n4eckyro BO3MOKHOCTh
nepesayy UCXOHBIX, IPOMEXYTOUHBIX U KOHEUHBIX MpoaykToB UC;

- CyllecTBOBaHHME JoroBopeHHocTH Mexay WC, persiaMeHTUpyOUIEl Ipoueccsl HX
(GYHKIIMOHUPOBAHHUS.

ITpu o6benunenun VC B cetb 3(pPpeKTUBHOCTE MHOOPMAIIIOHHON IESATEIHHOCTH MOBBIIIACTCS
3a CYeT yCTpaHEeHHs] HEMPOU3BOAUTENBHOIO AYOIMPOBAHUS IMPOLIECCOB OOpaOOTKH U XpaHEHUS
unpopmanuu. B ormmmume or MC uHpOpMannoHHAs ceTh MOXET HE HMETh €IMHOTO OpraHa
yrpaBieHus ee (PyHKIIMOHUPOBAHUEM.

PaznnyaroT onHOpOIHBIE U HEOAHOPOJHBbIE ceTH. CeThb CUMTAeTCsl OJHOPOJHOM, €clu BCe
cocrapisitone ee VMC BBIMONHAIOT OAMHAKOBbIE (DYHKIMHM, UMEIOT OJHU M TE€ K€ BBIXObI,
00J1a1a10T OJIMHAKOBBIMH cTaTycamu. CeTh HEOJHOpPOIHA, €ClIM Kaxaou cocrapisomei ee MC
CBOMCTBEHHbI COOCTBEHHbIE (DYHKIIMH, OMNpEICNIEHHbIE BBIXOABI U cTaryc. Ecnu cyiiecTByeT
Uepapxusi CTaTyCcoB, TO TOBOPAT 00 MepapXuyeckoil cetu. YacTHBIM ciiydyaeM HEOAHOPOJHOU CeTH
ABIIsIETCS ceTh ¢ HeHTpanbHOi MC 1 COBOKYITHOCTBIO ee (PUiInaios.

Cerb ¢ o0OHuUM TPOLECCOM, YCTAHOBJIEHHBIM B LeHTpadbHOM WMC, W COBOKYIHOCTBIO
yIaJeHHBIX TEPMUHAIOB, HA3bIBAIOT BRIPOKIACHHON. ClelyeT OTMETUTD, YTO KaX/IbIil N3 BAPHAHTOB
B3aumojeiicteuss MC BO3MOXKEH TOJNBKO TMpPU  OOECIEUEHWH COOTBETCTBYIOIIUX  (HOpM
COBMECTHUMOCTH — HH()OPMALIMOHHOM, S3BIKOBOM, MPOrpaMMHOM M TEXHHYECKOW (OJHOW WU
HECKOJIbKMX OJHOBPEMEHHO). B mpoTHBHOM citydae TpeOyercs pa3paboTKa COOTBETCTBYIOIIMX
«UHTEPHPETATOPOB» U COOCTBEHHO MPOLIECCa KUHTEPIPETALIII.

Tema 2.6. O6ecneunBawime MNOACHCTeMbl HH(POPMAUMOHHBIX CHCTEM M HX
XapaKTepUCTHKA

JIro6yro UC, He3aBuCHMO OT cepbl MPUMEHEHHU S, MOXKHO MPEACTaBUTh B BHJI€ COBOKYITHOCTH
00ecreunBaroIuX TOJCUCTEM, CpPeIu KOTOPHIX BBIICIAIOT: WH(POPMAIMOHHOE, TEXHHYECKOE,
MaTeMaTHUYeCKOe, MPOrpaMMHOE, OPTaHU3alMOHHOE U TIPaBOBOE 0OecIeueHHeE.

(TEXHMHECKDE ofecnevermre 1 HdopmawoHHDE DﬁECI‘IE'—IEHHE)
@'IaTermaquecme ofecneqeHme CIRpraHKISUMOHHO S aﬁecnquHme>
Cﬂpul‘paMMHDE obecnedeHe Mpasosoe obecnedeHe )
Puc. 3.

Nudopmanuonnoe odecneveHue

NupopmannonHoe odbecreyeHrne — 3T0 COBOKYIHOCTb:

- ©IUHOM CHCTEMBI KIaCCU(PHUKAIMU U KOJUPOBaHUS HHPOPMALINY;

- yHuuuupoBaHHbIX cucteM nokymentauuu (YC);

- cxeM HH(pOPMaIMOHHBIX TOTOKOB, IIMPKYIUPYIOIINUX B OpraHU3allly;

- METOJIOJIOTHH MTOCTPOSHHSI 0a3 TaHHBIX.

Vuughuyuposannwvie cucmemovl 0oKymenmayuu CO3Jar0TCA Ha TOCYIapCTBEHHOM, OTPACIIEBOM U
pPETHOHATBHOM ypOBHSX. [ TaBHas 1enb — oOecreueHre COMOCTaBUMOCTH MTOKa3aTeNell pa3imyHbIX
chep oOmiecTBeHHOro mpou3BojacTBa. OJHAKO, HECMOTpPS Ha YHU(PHUIMPOBAHHBIE CHCTEMBI
JOKYMEHTAITUH, TIPU OOCTY)KMBAaHUU OOJIBIIMHCTBA OPTaHW3AINi, TIOCTOSHHO BBISBIISICTCS IIEIBIN
KOMIIJIEKC HEJJOCTaTKOB:

- Ype3BbIYAHO OOJIBIION 00HEM JOKYMEHTOB ISl PYYHOU 00paboTKH;

- OJIHH U T€ K€ MO0KA3aTeNI 4acTo TyOIMpYIOTCS B pa3HBIX JTOKYMEHTAX;
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- pabora ¢ OOJBIIMM KOJIMYECTBOM JAOKYMEHTOB OTBJIEKACT CIELUAINUCTOB OT PELICHUs
HEINOCPEICTBEHHBIX 33]1a4;

- HAMEIOTCA [TOKA3aTesu, KOTOPBIE CO3Jal0TCsl, HO HE HCIIONb3YIOTCA.

[loaToMy ycTpaHeHHE yKa3aHHBIX HEJOCTAaTKOB SBJIETCS OJHOM M3 Ba)KHBIX 3a/1ay, CTOSLIMX
pHU co3laHuu nHpopmannoHHoro odbecneuenus MC.

Cxembl UHGDOPMAYUOHHBIX NOMOKOE OTPAXKAIOT MApPUIPYTHl ABIDKEHHS HHPOpPMALUU U ee
00BbEMbI, MECTa BO3HHUKHOBEHHUS NEPBUYHOM HMH(POPMALMU M HCHOJIB30BAHUS PE3yJIbTaTUBHOM
uHpopManuu. 3a CcyeT aHajgu3a CTPYKTYpbl MOJOOHBIX CXEM MOXHO BBIPa0OTaTh MeEpbI IO
COBEPUICHCTBOBAHUIO BCEH CUCTEMBI yIIPABJICHMUS.

[IpuMepom mpocTenied CXeMbl ITIOTOKOB JTaHHBIX SABJISIETCS CX€Ma, OTpakarolash BCE JTallbl
IPOXOXKJICHUs ClyeOHOM 3anucku win 3anucu B B/l o mpueme corpynHuka Ha paboTy — OT
MOMEHTA €€ CO3J]aHMA J0 BBIXOJa MPHUKa3a 0 ero 3a4MCICHUH Ha padoTy.

ITocTpoenue cxeM HHPOPMALIMOHHBIX IOTOKOB, MTO3BOJIAIOLINX BBIABUTH 00bEMbI HH(OpMALUU
Y TIPOBECTH €€ JETAIbHBIN aHaIN3, 00ECIIEYNBAIOT:

- HCKIIIOYEHHUe 1yOnupyrouel u HeUcnoab3yeMoi nHpopMaluu;

- KJIACCH(MKAIMIO U PAllOHAIbHOE NIPECTaBICHNE HH(POPMAITUH.

IIpu »TOM 1NOAPOOHO JOJKHBI paccMaTpUBATBCS BONPOCHI  B3aMMOCBSI3U  JIBUKECHUS
uH(poOpMallUu MO YPOBHAM ymopasieHus (cMm. puc. 1.1), a Takxke BBISBISTHCS HEOOXOAMMBIE IS
IPUHATHS YIPAaBJICHUYECKUX PELIEHUN IIOKa3aTenH, T.K. K KaXIOMY MWCIOIHUTEI0 OJDKHA
[OCTYNAaTh TOJILKO Ta HHPOpMAIHs, KOTOPAast UCIIOJIb3YEeTCs.

Memoodonozus nocmpoenus 6a3 OauHblx 0a3upyeTcss Ha TEOPETUYECKHX OCHOBAaX HUX
IIPOEKTUPOBAHUS U PEATIUZYETCS Ha IPAKTUKE B BUJE JIBYX MIOCIEA0BATEIbHBIX 3TAIOB.

Ilepeuiii 5man — o6cneioBaHue BceX (QYHKIMOHATIBHBIX MOJIPA3/IEIeHUN (GUPMBI C LIENIbIO:

- TOHSATH CHENHU(UKY U CTPYKTYPY €€ A TEeIbHOCTH;

- TIOCTPOUTH CXeMY MH(POPMAIIMOHHBIX TOTOKOB,;

- NpOaHaAIM3UPOBATh CYILECTBYIOIIYIO CUCTEMY JOKYMEHTOO00POTA;

- ompeAenuTb HH(MOPMAIMOHHBIE OOBEKTHI M COOTBETCTBYIOIIMH COCTaB PEKBU3UTOB
(mapameTpoB, XapaKTEPUCTHUK), OMUCHIBAIOIINX UX CBOMCTBO U Ha3HAUYCHHUE.

Bmopoii sman — noctpoeHne KOHLUENTyalbHOW UH(OPMALIMOHHO-IOTUYECKON MOJIENN JaHHBIX
JUIs 00ClIeTOBaHHOM Ha MepBOM dTane cdepbl AeITeNbHOCTH. B 3Toi Momenu MOJKHBI OBITH
YCTQHOBJICHBl M ONTUMHM3UPOBaHbl BCE CBI3M MeEXAy OOBEKTaMM UM HX PEKBU3UTAMHU.
WNHupopmalilnoHHO-IOrHYecKass MoJenb SBIsAETCS (QYHIAMEHTOM, Ha KOTOpPOM co3jaaercs 0asa
naHHbIX. TakuM o6paszom, /Ui co3/1aHus HH(OPMAIIMOHHOTO 00ecredeHus: He0OX0IUMO:

- SICHO€ IOHMMaHUeE 1Y, 3a7a4, QYHKIMI BCeil CUCTEMBbI yIIpaBIeHHs OpraHu3aluei;

- BBISBJICHUE JABIKEHHS MH(OpMAIMK OT MOMEHTa BO3SHUKHOBEHMS M JI0 €€ HCIOJIb30BAHUSA
Ha pa3IMYHBIX YpPOBHSAX VIpaBICHMs, TMPEACTABIEHHOW M aHaiu3a B BHJIE CXEM
UH(POPMALIMOHHBIX TOTOKOB,;

- COBEpILEHCTBOBAHUE CUCTEMBI IOKYMEHTOO0O0POTa;

- HaJM4He U UCIOJIb30BaHUE CUCTEMBI KJIaCCU(DUKALIMU U KOAUPOBAHUS;

- BJIaJlEHUE METOJOJIOTUEH CO3JaHMsl KOHILENTYaJlbHbIX HH(DOPMAIIMOHHO-TOTHYECKHX
MoJieNiel, OTpaKaloLINX B3aUMOCBS3b HH(OPMAIINH;

- CO3/laHM€ MaccUBOB HH(OpPMalMM Ha MAIIMHHBIX HOCHUTENSX, YTO TpedyeT Haludus
COBPEMEHHOTI'0 TEXHUYECKOT0 0OecreueHusl.

Texnnuyeckoe odecneyenue

Texunyeckoe 00€CIIEYEHHE - DTO KOMILJIEKC TEXHHUYECKHUX CpEACTB, NPCAHASHAYCHHBIX IJIsd
paboThl MH(YOPMAITMOHHON CUCTEMBI, @ TAK)KE COOTBETCTBYIOIIAs IOKyMEHTAIIUS HA 3TU CPEACTBA U
TEXHOJIOTHYECKHE Mpouecchl. KoMIuIeKC TEXHUUECKHUX CPEJCTB COCTABIISIIOT!

- KOMIIBIOTEPHI JIOOBIX MOJIeNeil;

- ycTpoicTBa cOopa, HaKOIUIeHUs, 00pabOTKH, epeaay U BbIBOAA HH(OpMALINY;

- YCTpOMCTBA Mepeaaun JaHHBIX U JUHHUH CBS3H;

- OpPITEXHHMKA U yCTPOHCTBA aBTOMAaTHYECKOr0 CheMa HH(POPMALINY;

- OKCIUTYaTallUOHHBIC MAaTCpUAJIbI.
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JlokyMeHTaIrue ohopmirseTcs MpeaBapuTeIIbHBIN BEIOOP TEXHUYECKUX CPEJICTB, OPraHU3aIHs
WX JKCIUTyaTalluy, TEXHOJIOTUYECKUH TPoIiecC 00padOTKH TaHHBIX U TEXHOJIOTUYECKOE OCHAIIICHUE.
JIOKYMEHTAITUIO YCIIOBHO JICNIAT HA TPH TPYIIITHL:

- Oo0IIeCHCTEMHYI0, BKIIOUYAIONIYHD TOCYJAapCTBEHHBIC  OTPACIEBBIC  CTAHIAPTHl IO
TEXHHYECKOMY 00eCIICUCHHIO;

- CIENHMATU3UPOBAHHYIO, COJIEPIKAIIYI0 KOMIUIEKC METOJMK IO BCEM JTamaMm pa3paboTKu
TEXHUYECKOI'0 00ECIIEUCHHUS;

- HOPMAaTHBHO-CIPABOYHYIO, HUCIOJIB3YEMYIO MPHU BBHIMOTHCHHH PACUETOB IO TEXHUYECKOMY
00ecreyYeHHuIo.

MaremaTudeckoe ¥ NIporpaMMHoe odecrnieyeHue

Marematuueckoe W MPOrpaMMHOE OOECIEYeHHE - AITO COBOKYITHOCTh MAaTEeMaTHYEeCKHX
METOJIOB, MOJIEJICH, alrOpUTMOB M MPOrpaMM MJisi peuieHus Lejell u 3agad MHGOpMaIMOHHON
CHCTEMBI, a TaKXe HOPMaJbHOrO (YHKIMOHUPOBAHUS KOMIUIEKCa TEXHHUYECKHX cpeactB. K
CpeICTBAM MaTeMaTUYECKOT0 00ecieueHus! OTHOCHT:

- CpeAcTBa MOJAEIMPOBAHHUS MIPOLIECCa YIIPaBICHNUS;

- THIIOBBIC 33/1a4¥ YIIPABIICHUS;

- MCTOAbl MATEMATHYCCKOI'0 MNpPOrpaMMHUPOBAHUS, MaTeMaTUYECKOU CTaTUCTUKH, TCOPHUU

MaccoBOTr0 00CTy>KUBAaHUSA U JP.

B cocra mporpaMMHOro oOecredeHHs BXOIAT OOIICCHCTEMHBIE H  CIICIHUATIbHBIC
IporpaMMHBIE TPOJIYKTHL, a TaKke TexHudeckas jgokymeHTanus. K  obmecucremHOMYy
IPOTPAaMMHOMY  OOECICUEHHIO OTHOCSTCS KOMIUIEKCHI MPOTpaMM, OPHEHTHPOBAHHBIX Ha
MOJIb30BaTeNe U MpeJHa3HAYCHHBIX Ui PElIeHUs] THIOBBIX 3a71a4 o0paboTku uHpopmaimu. OHu
CIy)XaT JJIg paclIMpeHus (YHKIIMOHATBHBIX BO3MOKHOCTEH KOMITBIOTEPOB, KOHTPOJIS U
yIpaBieHUs mpoieccoM 00paboTku AaHHbIX. ChnenuaibHOe MporpaMMHOe oOOecredeHue
MPENICTaBIsIET COOOH COBOKYIMHOCTH IPOTpaMM, pa3pabOTaHHBIX IPH CO3MaHUU KOHKPETHON
nH(POPMALIMOHHON CcUCTeMbl. B ero coctaB BXoIAT makeThl npukiaaHbix mporpamm (IIIIIT),
peanusyroume paspabomanHvlie MoOenyu  Pa3HOM CTENEHU aJeKBAaTHOCTH, OTpPaKarollue
(GYHKIIMOHUPOBAaHME pEaNbHOTO O00beKTa. TexHuueckas JOKYMEHTalusi Ha pa3paboTKy
IPOrPaMMHBIX CpEACTB JOJDKHA COJAEpXkaTh ONHCAaHUE 3a/ay, 3aJaHhe Ha aJlropuTMU3ALUIO,
HKOHOMHUKO-MaTEMaTUYECKYIO0 MOJIENb 3aa4l U KOHTPOJIbHBIE IPUMEPHI.

OpranunszannonHoe odecneyenne

OpraHm3aniioHHOE  OOecredyeHue - OTO  COBOKYIMHOCTh  METOJIOB W CPEACTB,
perIaMeHTHPYIOLINX B3auMOJIeHiCTBHE PAOOTHUKOB C TEXHUYECKMMHU CPEJCTBAMHU U MEXAY COOOH B
mpoiiecce pa3pabOTKU M AKCIUTyaTalud MH(GOPMAIIMOHHBIX CHUCTEM. DTO 00ECIeUeHUE peallnu3yeT
cieayromue GyHKINHU:

- aHaNM3 CYyNIECTBYIOIIEH CHUCTEMBI YIPABJICHUS OpraHU3aluei, rae OyneT HCIOoIb30BaThCs
W C u BbIsIBIICHHE 3314, TTOIJIEKAIIX aBTOMATH3AIIHH;

- TOATOTOBKY 3a/ad K pPEIICHHI0 Ha KOMIBIOTEpE, BKIIOYAs TEXHUYECKOEe 3aJaHue Ha
npoekTrpoBanue MC 1 TeXHUKO-3KOHOMHUYECKOoe 000CHOBaHME ee 3((HEeKTUBHOCTH;

- pa3paboTKy yIpaBIIEHYECKUX PEHNICHHH 10 COCTaBy U CTPYKType OpraHU3alliH,
METOJIOJIOTUM pPEIIeHUs] 3ajad, HaNpaBlIeHHBIX Ha TOBbIIIEHHE J(G(HEKTUBHOCTH CHCTEMBI
YIIpaBJICHUS.

Opranu3annoHHoOe oOecrieyeHne CO3aeTCsl Mo pe3ysbTaTaM IMPeapoeKTHOrO 00cieI0BaHus
Ha T1epBoM oJrtame mnoctpoeHus bBJI, memm kotoporo paccMOTpeHBI B HWH(GOPMAIIMOHHOM
o0ecreyeHN .

IIpaBoBoe obecnieuenue

IIpaBoBOE oOecriedueHHe — 3TO COBOKYIMHOCTH IPABOBBIX HOPM, OMPEACISIONINX CO3/aHHE,
IOpUIMYecKUil cTatyc M ¢yHKkumoHupoBanue HMC, permaMeHTHUPYIOIIUX MOPSIOK MOJTYy4eHus,
npeoOpa3oBaHus U UCIONB30BaHUS MHPOpManyy. [TTaBHOH IETbI0 3TOro 0OecHeueHUs SIBISETCS
YKpeIUIeHne 3akoHHOCTH. B cocraB mpaBoBoro oOecrmeyeHHs BXOIAT 3aKOHBI,  yKasbl,
IIOCTAHOBJICHHUS TOCYJAPCTBEHHBIX OPTaHOB BJIACTH, TPUKA3bl, HHCTPYKIIMU U APYTHe HOPMATHBHBIC
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JOKYMEHTbl MHHHCTEPCTB, BEIOMCTB, OpraHW3aluii, MECTHBIX OpPraHoOB BJacTH. B mpaBoBoM
00eCTeYeHU ! BBIICISIOT:

- 00IIyr0 9acTh, pEeryaupyromyo (yHKIIMOHUPOBAHUE JIF000H HHOOPMAITMOHHOW CUCTEMBI;

- JIOKAJIbHYIO YaCTh, PETyIUPYIOIYIO (PyHKIMOHUpOBaHUE KOHKpeTHOM VC.

[IpaBoBoe oOecnieuenue TanoB GyHkuuonuposanus MC Bkioyaer:

- craryc UC;

- mpaBa, 005S3aHHOCTH U OTBETCTBEHHOCTh IIEPCOHAIA;

- TIPaBOBBIE MOJIOKEHHSI OT/ICIBHBIX BUIOB MPOLIECCa YIIPaBICHUS;

- TOPSAOK CO3[JaHMs U UCIIOJIb30BaHUS HH(OPMALIUU U JIp.

Paszen 3. XKU3HEHHBIN ITUKJ THO®OPMAIIMOHHOMN CUCTEMBI

MeTto0510THs TPOSKTUPOBAHUS WH(OPMAIIMOHHBIX CHUCTEM OIMUCHIBACT MPOIECC CO3TAHUS U
conpoBoxAeHUs cucteM B Buie ku3HeHHoro nukia (JKL) UC, npencrasiss ero Kkak HEKOTOPYIO
MOCJICIOBATEILHOCTh CTAAWA M BBINOJIHSAEMBIX Ha HHUX IMporeccoB. JlJIs KaxIoro srama
OTIPEICNIAIOTCS COCTaB W TOCIEI0BATEIBHOCTh BBIMOIHIEMBIX PabOT, MOJlydaeMble Pe3yNbTaThl,
METO/Ibl M CPEICTBA, HEOOXOAUMBIC JIs BHITIOJHEHUS PabOT, POJIM U OTBETCTBEHHOCTh YYaCTHHUKOB
u T.4. Takoe popmanbHoe onucanue XL MC mo3Bonsier crijiaHUpOBaTh U OPraHU30BaTh MPOIIECC
KOJUIEKTUBHOH pa3pa0dO0TKH U 00ECIICYHTh YIIPABICHHUE STUM TIPOIIECCOM.

Kuznennsnii nuksn UC MOKHO MPEACTaBUTh KaK Pl COOBITUN, MPOUCXOAAIIUX C CUCTEMOH B
MIPOLIECCE €€ CO3/IaHUsI U UCTIOIb30BaAHMS.

Tema 3.1. Moaean sku3nennoro nukiaa (K1) UC

Mopenp KU3HEHHOTO IMKJIa OTPaXKaeT Pa3IMYHbIe COCTOSHHS CHUCTEMbI, HaUWHasi ¢ MOMEHTA
BO3HUKHOBEHUSI HeoOXxonumocTd B naHHOi MC u 3akaHYMBasi MOMEHTOM €€ TMOJHOTO BBIXO/a W3
ynotpebnenus. Modenv drcusHenno2o yuxkna - CTPyKTypa, coJepiKalias MpoLecchl, AeHCTBUS U
3aJjaui, KOTOPbIE OCYIIECTBISIFOTCS B XOJ€ pa3paboTKu, (QYHKIIMOHHUPOBAHUS W COMPOBOKICHUS
OPOTPaMMHOTO TPOJYKTa B TE€UEHHE BCEH >KM3HM CHUCTEMBI, OT ONpejAeieHUs TpeOOBaHUM 10
3aBEPILIEHUS €€ MCIIOIb30BaHMS.

B Hacrosiee BpeMst U3BECTHBI U UCTIOJIB3YIOTCS CIEYIOINE MOAETH KU3HEHHOTO IMKJIIa:

- Kackaouass mooenv (puc. 3.1) mpeaycMaTpUBacT IMOCICIOBATEIbHOE BBITOJHCHHE BCEX
ATANOB MpPOEKTa B CTporo (ukcupoBaHHOM mopsake. [lepexon Ha cieayromuii 3Tam O3HA4aeT
MIOJTHOE 3aBEepIICHHE pabOT Ha TPEABIYIIEM dTalle;

- nosmanuas moodenb € TPOMEXYTOUYHbIM KoHTpojeMm (puc. 3.2). Paspaborka MC Benercs
UTepAllMsIMA C LUKIAMH OOpaTHOW CBS3M MEXIY OdTamaMu. MeXdITamHble KOPPEKTHPOBKH
MO3BOJISIIOT YYUTHIBaTh pPEaTbHO CYIIECTBYIOIIEE B3aMMOBIMSHUE PE3yJIbTaTOB pPa3pabOTKU Ha
Pa3IMYHBIX ATAIax; BPeMs KH3HU KKIOTO U3 ITAIOB PACTIATUBACTCS HA BECh NIEPHUOJT Pa3pabOTKH;

- cnupanvhas moodenv (puc. 3.3). Ha kakaoM BUTKE CIUpPaIHM BBINOJIHACTCS CO3JaHUE
OUYEepPEHON BEPCHH TPOAYKTA, YTOUHSIOTCS TPEOOBAHUS MPOEKTA, OMPEIEIETCS ero KaudecTBO U
IUTAaHUPYIOTCA paboThl ciemyroniero BuTka. Oco0oe BHHMaHHME YAESeTCS HavyajJbHBIM ATaram
pa3paboTKM - aHATU3y W TNPOCKTUPOBAHUIO, TIE PEAM3yeMOCTh TE€X WM WHBIX TEXHHUYECKUX
pelIeHn TpoBepseTCsl U 000CHOBBIBAETCSA MOCPEICTBOM CO3JIaHUS MPOTOTUIIOB (MaKeTUPOBAHUS).
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PaspatoTka Tpeboearmni —*

[MpoexTHPpOEAHHE —*

Peannzaumna j

TecTupopanue —+

Beon B nefctene

Puc. 3.1. Kackagnas moaens XKL UC

Paspaboria TpeboeaHmi —+
L_ [MpoekTHpOBEIHIE —*
L Peannzaumna —*

TectpoBanune —+

Beon B neficTeEneS

Puc. 3.2. Tlosrannas MOZCIb C MPOMEKYTOUYHBIM KOHTPOJIEM

MposkTHpoBEaHIE

PazpaboTia
TpehoEAHWA

11

Bron s nelictene
MPOTOTHITOE CHCTEME]

Bepcna 2 /

Peanmzanna

TecTuporaHME

Puc. 3.3. CrmpansHast momens JKII C

Ha mpakTtuke Hanbomblee pacpoCTpaHEeHUE MOJYUUIN ABE OCHOBHBIE MOJIENH JKU3HEHHOTO
UKJIA:

- KackajHas MOJelnb (xapakTepHa st nepuoaa 1970-1985 rr.);

- crnupayibHas MoJielb (XapakTepHa sl mepuoja mocie 1986.1.).

B panHux mpoekrax moctarouHo mpocTeix MC kaxaoe MpHUIIOKEHHE MPEACTaBIsIO cOOOH
eMHBIN, (YHKIIMOHATHFHO W MHGOPMAIIMOHHO HE3aBUCUMBINA OJOK. /[ pa3paboTKu Takoro TuIia
NpUIOKEeHUH 3>PQPEKTUBHBIM OKa3alics KacKaaHblii crocob. Kaxaplii atam 3aBeprmancs mocie
TIOJTHOT'O BBIMTOJTHEHHS U IOKYMEHTAIBLHOTO 0(hOpPMIICHHUS BCEX NPEAYCMOTPEHHBIX padoT.

Moowcno  evidenums  crnedylowjue NOJNOHCUMENbHBIE CIMOPOHbL  NPUMEHEHUS]  KACKAOHO20
nooxooa:
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- Ha KaxIoM OJTtane QopMupyeTcsi 3aKOHYEHHBI Ha0Op NPOEKTHON TOKyMEHTaluH,
OTBEYAIOUIUN KPUTEPHUSIM MOJHOTHI U COTTIACOBAHHOCTH;

- BBINOJIHSIEMbIE B JIOTHYECKON IOCIIE0BATEILHOCTH dTalbl paboT MO3BOJISIOT IJIAHUPOBATh
CPOKH 3aBEpUICHHUS BCEX PadOT M COOTBETCTBYIOIINE 3aTPATHI.

KackanHblil moaxoa XOpomio 3apeKoOMeH10Ball ceOst MPHU MOCTPOSHUH OTHOCUTENBHO MPOCTHIX
HNC, korna B caMoM Hauvaje pa3paboTKH MOXKHO JIOCTaTOYHO TOYHO U MOJHO chpopMyIHupoOBaTh BCE
TpeboBanus K cucreMe. OCHOBHBIM HEOOCMAMKOM 3M020 No0Xoda A6lsAemcs TO, YTO PeallbHbIH
IIPOLIECC CO3JaHMsI CUCTEMBl HMKOTAA IOJHOCTBIO HE YKJIAJIbIBAETCS B TAKYIO XKECTKYIO CXEMY,
MOCTOSIHHO BO3HHKAeT MOTPeOHOCTh B BO3BpaTe K MPEAbLAYIIMM 3TaraM W YTOYHEHUU WIU
IIEPECMOTpE paHee MPUHATHIX pelieHud. B pesynbrare peansHblii npouecc cosznanus KC
OKa3bIBAETCSI COOTBETCTBYIOUINM IMOATAITHON MOJIEH C TPOMEKYTOUYHBIM KOHTPOJIEM.

OpHako M 3Ta cxema HE I03BOJISIET ONEPAaTUBHO YYMTHIBATh BO3HUKAIOIIME H3MEHEHUS M
yTOYHeHHsI TpeOboBaHuii k cucteme. CoryiacoBaHue pe3yabTaToOB pa3pabdOTKHU C MOJIb30BATENSIMU
MPOM3BOJIUTCS TOJIKO B TOUKAX, INTAHMPYEMBIX TIOCIIE 3aBEPIICHHS KaXKJJ0r0 dTarna padoT, a oomue
tpeboBanust k MC 3adukcupoBanbl B BUJE TEXHUYECKOTO 3aJjaHHsl Ha BCE BpeMs €€ CO3/aHus.
TakuM 00pa3oM, MOJIB30BATENN 3a4acCTy0 [IOJY4YalOT CHCTEMY, HE YAOBJIETBOPAMOILYI HX
pealbHbIM MOTPEOHOCTSM.

Cnupanvnas mooens JKI] Obliia npeasiockeHa sl IPeo10JIeHUs IepeyrcieHHbIX npobiem. Ha
JTamax aHalu3a M TMPOEKTUPOBAHUSA PEATH3yeMOCTh TEXHMYECKHUX PEIICHUH U CTeneHb
YZIOBJIETBOPEHUS] MOTPEOHOCTEN 3aKa3uMKa MPOBEPSAETCS MyTeM co3haHusl NpoTOTUNOB. Kaxkablii
BUTOK CIUPAJIM COOTBETCTBYET CO3JIaHUIO PaboOTOCIOCOOHOTO (parMeHTa WU BEPCUU CHUCTEMBI.
DTO MO3BOJSET YyTOUYHUTH TPEOOBAHUS, LIETH M XaPAaKTEPUCTHUKHU NPOEKTA, OMPEACTUTh KadeCTBO
pa3palboTKu, CIUIAHUPOBATh PAOOTHI CIAEAYIOIIET0 BUTKA cupaiu. TakuM oOpa3oM yriayOmsioTces u
MI0CJIEIOBATEIEHO KOHKPETH3UPYIOTCS ACTAIN MIPOCKTA U B PE3yIbTaTe BHIOMpPACTCS 000CHOBAHHBIH
BapHaHT, KOTOPBIA YIOBJIETBOPSET JEHCTBUTEIBHBIM TPEOOBAHUSAM 3aKa3yMKa M JIOBOJIUTCS JIO
peanu3aluu.

Umepamusnasa paspabomka OTpakaeT OOBEKTUBHO CYIIECTBYIOUIMI CHUPATBHBIA UK
CO3aHMsI CIOXKHBIX cucTeM. OHa MO3BOJISIET NMEPEXOAUTh Ha CIEAYIOLIMN 3Tal, HE JI0KHUIASCh
MOJTHOTO 3aBepIIeHHs] PabOThl HA TEKYIIEM U PEIIMTh TIaBHYIO 3aJady - KaKk MOXHO ObICTpee
MI0Ka3aTh I0JI30BATENSIM CUCTEMbI Pa0OTOCIIOCOOHBIN MPOIYKT, TEM CaMbIM aKTUBH3UPYS MpoLIEcC
YTOYHEHUs U JONOJHEHUsI TPEOOBaHUMA.

OcHognas npobrema cnupanbHo20 Yukaa - ONpeeeHe MOMEHTa Mepexo/ia Ha CIeAYHOIIHM
stan. [y ee penieHus: BBOJIATCS BPEMEHHBIE OIPAHMYEHMS] HA KaXKIbl U3 ATANoB KU3HEHHOIO
IIUKJIa, U [IEPEXO0/1 OCYIIECTBIIETCS B COOTBETCTBUU C IJIAHOM, Ja’Ke €CJIM He BCS 3aljlaHUpOBaHHAsS
pabota 3akoHueHa. IlimaHupoBaHMe TPOM3BOIUTCS HA OCHOBE CTATUCTUYECKHX JIaHHBIX,
MOJIyYEHHBIX B IPEIBIIYIINX MPOEKTaX, U IUYHOTO OIbITa pa3paboTYUKOB.

Hecmotpst Ha HacToluMBBIE PEKOMEHJAIIMU KOMIIAHHW - BEHJOPOB M JKCIEPTOB B 00NaCTU
poeKkTUpoBaHus U pa3padorku MC, MHOTHE KOMIIAaHUMU MPOJOJIKAIOT HCIOJIB30BaTh KAaCKaIHYIO
MOJIeJh BMECTO KaKOro-I100 BapHaHTa UTepallMOHHOW Mojenu. OCHOBHBIE MPUYHHBI, IO KOTOPHIM
KacKaJiHasi MOJIeIb COXPAHSET CBOIO MOMYJSPHOCTD, CIIEAYIOINE:

1. IpuBbruka - MHorue MWT-cnemumanuctel monmyyanu oOpa3oBaHHE B TO BpeMs, KoOTraa
M3y4Jajgach TOJIbKO KacKaJHasi MOJEINb, IO3TOMY OHa UCMOJIb3yeTCsS MU U B HAILIU JHHU.

2. Anaio3usi CHUKEHHMSI PHCKOB YYAaCTHUKOB TPOEKTa (3aKa3yhMKka ¥ HCIIOJHUTEINS).
Kackannas mopmenb mpenmnosiaraer pa3pabOTKy 3aKOHUYEHHBIX MPOJYKTOB Ha KaXkJIOM JTare:
TEXHUUYECKOTO 3a/laHusl, TEXHUYECKOI0 IMPOEKTa, MPOrpaMMHOr0 MPOAYKTAa M IOJIb30BaTENbCKON
nokyMmeHTanuu. Pa3paboTraHHas JOKyMEHTAIMs MO3BOJSIET HE TOJNBKO OMPEIeNuTh TpeOOBAaHUS K
IPOAYKTY CIENYIOIEro 3Tana, HO U ONpPEeIeTUuTh 0053aHHOCTH CTOPOH, 00beM paboT U CPOKH, IIPpU
TOM OKOHYaTelIbHasl OLIEHKa CPOKOB U CTOMMOCTH IPOEKTa MPOU3BOAUTCA HA HAYalbHbBIX dTarax,
nocJe 3aBepiieHus: oocnenopanus. O4eBUIHO, YTO €CiU TpeOOBaHUs K MH(OPMAIIMOHHON CUCTEME
MEHSIIOTCS B XOJle pealii3allud TPOEKTa, a KadyecTBO JOKYMEHTOB OKa3bIBA€TCS HEBBICOKUM
(TpeboBaHUsT HEMOJHBI W/WIW TMPOTUBOPEUYUBBI), TO B JIEWCTBUTEIHHOCTH HCIOIB30BaHUE
KAacKaJIHOM MOJENU CO3[aeT JMILIb WIIIO3UI0 OMPEICIEHHOCTH M Ha Jiefieé YBEIMYMBAET PUCKH,
YMEHBIIAs JIMIIb OTBETCTBEHHOCTh YYAaCTHHMKOB MpoekTa. Ilpu dopmambHOM MOAXo0/e MEHEIKEp
MIPOEKTa peaan3yeT TOIbKO T€ TpeOOBaHUs, KOTOPhIE COEepKaTCs B clieU(PUKaLUU, OUPAETCS Ha
JOKYMEHT, a He Ha peajibHble MOTpeOHOCTH Ou3Heca. EcTh /1Ba OCHOBHBIX THIAa KOHTPAKTOB Ha
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pazpabotky I1O. IlepBblii THUI TpeanosiaraeT BBITIOJHEHHE OIPEIEICHHOr0 oObema paloT 3a
onpenerieHHyl0 cymmy B omnpeneneHubie cpoku (fixed price). Bropoi#t Tum mnpeamonaraer
MOBPEMEHHYIO oraty pabotsl (time work). Beibop Toro mim MHOTO THIA KOHTPAKTa 3aBHCUT OT
CTETIEHU ONpEACNCHHOCTH 3afaud. KackagHas MoOJelnb C ONpEAelICHHBIMH JTalaMd M UX
pe3yibTaTaMy Jydllle MPUCIOCOOJIeHa AJsl 3aKII0YEHHUsS KOHTPAaKTa C OIUIaTOW MO pe3yibTaraM
paboThl, @ IMEHHO ATOT TUI KOHTPAKTOB MO3BOJISET MOIYYUTh MOJTHYIO OLIEHKY CTOMMOCTH IPOEKTa
0 ero 3aBeplleHus. bornee BeposATHO 3aKIIOYEHHE KOHTpPAKTa C IMOBPEMEHHOM oOIiaTol Ha
HEOOJIBIIYI0 CHCTEMY, C OTHOCHUTEIHHO HEOOJBIIMM BECOM B CTPYKType 3aTpaT MpearpHUsTHs.
Pa3paboTka u BHeJIpeHHE UHTETPUPOBAHHON MH(POPMAIMOHHON CUCTEMbI TPEOYyeT CYIIEeCTBEHHBIX
(UHAHCOBBIX 3aTpar, IOITOMY HCHOJB3YIOTCS KOHTPAKThl C (UKCUPOBAHHOM IICHOH, W,
ClIeIOBaTeNbHO, KacKaJHas MoJenb pa3paboTku u BHeapenus. CrupaibHas MOJEIb 4Yalle
NpUMEHSIeTCs TpH pa3padoTke WH(POPMAIMOHHON CHCTEMBI CHIIaMH coOcTBeHHoro otnena WUT
PEIIPUITHSL.

3. [Ipo6JjieMbl BHeIpeHUs] TPHU WCIOIH30BAHUM HMTEPAIMOHHON MOJenu. B HEKOTOphIX
o0nacTsXx  chnupajbHas MOJAEIb HE  MOXET MPHUMEHSTbCA, IOCKOJIBKY  HEBO3MOXXHO
UCIIOJIb30BAaHUE/TECTHPOBAHUE  MPOAYKTA, OONANAIOMIET0  HEMOJHOW  (DYHKIMOHAIBHOCTHIO
(Hampumep, BOCHHBIE pPa3pabOTKH, aTOMHas SHepretuka u T.14.). [losTamHoe wuTepanuoHHOE
BHE/JIpEHHE WH(POPMALMOHHOW CHUCTEMBI Uil OW3HECa BO3MOXHO, HO CONPSDKEHO C
OpPraHU3aIMOHHBIMH CJIOKHOCTSIMU (IIEPEHOC JAHHBIX, MHTETpallusl CUCTEM, W3MEHEHHE Ou3Hec-
IPOIIECCOB, YUYETHOH TIONUTUKH, OOydeHHe moiib3oBaTeneii). Tpyno3arparbl MpH IMO3TAITHOM
UTEPALlMOHHOM BHEIPEHUU OKAa3bIBAIOTCS 3HAYMTEIHHO BBINIE, a YIPAaBJICHHUE MPOEKTOM Tpelyer
HACTOSIIEro MCKyccTBa. lIpenBuas ykazaHHBIE CIOXHOCTH, 3aKa3YMKH BBIOMPAIOT KAaCKaIHYIO
MO/JIeJIb, YTOOBI «BHEAPSATH CUCTEMY OJUH pa3».

Tema 3.2. CranaapTtbl Ha npoexTupoBanue UC

Kaxnas u3 craguil co3gaHusl CHCTEMBI TPEAYCMATPUBAET BBINOJHEHHE ONPEIEICHHOIO
o0bema paboT, koTopsle mpencrasisitoTcss B Buae mnpoueccoB XKL, Ilponecc ompenensiercs kak
COBOKYITHOCTh B3aMMOCBSI3aHHBIX JEMCTBH, MpeoOpa3yroluX BXOAHBIE JaHHBIE B BBIXOIHBIE.
Omnucanue Kaka0ro mporecca BKIIOYAeT B ce0sl epeyeHb PelIaeMblX 3a]1ad, UCXOJHBIX JaHHBIX U
pe3yNbTaToB.

Cy1ecTByeT Lenslii psa cranaapTos, peraaMmenTupyronux KL I10, a B HEKOTOPBIX cilydasx u
MPOIIECCHI Pa3pabOTKH.

3HaYUTENbHBIN BKJIAJ B TEOPUIO MPOEKTHPOBAHUS M Pa3pabOTKU MH()OPMAIMOHHBIX CHUCTEM
BHecsa kommaunus [BM, npemioxus emie B cepeaune 1970-x romoB meromnosoruto BSP (Business
System Planning - mMeToaosorus OpraHU3aliOHHOTO TUIAHUPOBAHHS). METOll CTPYKTYPUPOBaHHS
MH(pOpMallMM C HUCIOJB30BaHUEM MATpHUIl IepeceyeHus: OM3HEeC-TPOLECcCOB, (YHKIMOHATBHBIX
nonapazaeneHuit, GyHKIUA cucteM  00pabOTKM  JaHHBIX  (MHGOPMAIMOHHBIX  CHCTEM),
MH(OPMaLMOHHBIX O0OBEKTOB, JOKYMEHTOB U 0a3 JaHHBIX, NpeanokeHHblid B BSP, ucnonssyercs
ceronHsi He Toiabko B MT-mpoekTaXx, HO M MPOEKTAaX MO PEHMHKUHUPUHTY OM3HEC-TPOLIECCOB,
U3MEHEHUIO  OpraHM3allMOHHOW  CTPYKTyphl. Baxkseilimme marm mnpomecca BSP, ux
MOCJIEI0BATENBHOCTD (MOJYYUTh TMOAJEPKKY BBICIIETO PYKOBOJICTBA, ONPEICTUTH IMPOLECCHI
NPEINpUATHSI, ONpEeAeNUuTh KJIacChl JaHHBIX, MPOBECTH HMHTEPBBIO, 00padOTaTh M OpPraHU30BaTh
JTAaHHbIE WHTEPBBIO) MOXKHO BCTPETUTh MPAKTUYECKH BO BCEX (POPMATBHBIX METOJMKAX, a TaKXkKe B
MIPOEKTax, pealn3yeMbIX Ha MPAKTUKE.

Cpenu Hanbosee U3BECTHBIX CTAHJAPTOB MOKHO BBIJICIUTH CIIEAYIOIINE:

- T'OCT 34.601-90 - pacrpocTpassieTcs Ha aBTOMaTH3UPOBAHHBIC CUCTEMBI M YCTaHABINBACT
CTaJUM U 3Tarnbl UX co3nanus. Kpome Toro, B cTangapTe coepKUTCS ONUCAHUE COAEPIKaHUS paboT
Ha KaxzaoM stane. Ctaauu M 3Tambl paboOThl, 3aKperyieHHble B CTaHJapTe, B OOJbIIEH CTerneHu
COOTBETCTBYIOT KaCKaJHOW MOJIEIH KU3HEHHOTO 1IUKJIA,;

- ISO/IEC 12207:1995 - cranmapT Ha MPOIECCHl M OPraHU3aIMI0 KU3HEHHOTO IHKIIA.
Pacnpoctpansiercs Ha Bce BubI 3aka3Horo 110. Ctanmapt He coaep X uT onucaHus ($as, ctaauil u
9TaroB,;
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- Custom Development Method (metomuka Oracle) mo pa3paboTke TPHUKIATHBIX
WH(OPMAIIMOHHBIX CHCTEM - TEXHOJOTWYECKHUH MaTepuai, AeTaTH3UPOBAaHHBIA /O YpPOBHS
3aroTOBOK MPOEKTHBIX JOKYMEHTOB, PACCUMTAHHBIX Ha MCIIOJIb30BAHUE B MMPOEKTAX C MPUMEHEHUEM
Oracle. [Tpumensiercs CDM anst kinaccuueckoit moaenu XKL (mpeaycmoTpensl Bce paboThl/3a1auu
W JTambl), a TaKXKe JJIs TEXHOJOTuh «ObicTpoit paspaboTku» (Fast Track) mmm «oOierdeHHOro
M0JIX0/1a», PEKOMEHIYEMBbIX B CITy4ae MaJIbIX IPOEKTOB;

- Rational Unified Process (RUP) mnpenmaraer wuTepaTUBHYIO MOJACIb pa3pabOTKH,
BKJTIOYAIOIYI0 YeThIpe (a3bl: Ha4yalo, UCCIEAOBaHUE, MOCTpoeHue W BHeapenue. Kaxmas dasa
MOKET OBbITh pa30HuTa Ha J3Tamnbl (UTEpaluH), B pPe3yabTaTe KOTOPBHIX BBIYCKACTCS BEpCHUS IS
BHYTPEHHEIO WJIM BHEIIHEr0 HCHOJib30BaHUA. IIpoxokaeHune depe3 dYeThlpe OCHOBHBIC (a3bl
HA3bIBACTCS LIUKIIOM pa3pabOTKH, KaXKJIbli IUKJI 3aBeplIaeTcs reHepalueii Bepcuu cuctemsl. Eciu
mocjae 3Toro paboTa HaJ MPOSKTOM HE MPEKpaIlaeTcsi, TO MOJYYCHHBIH MPOAYKT MPOIOIDKAET
pa3BuBaThca U CHOBa MHUHyeT Te ke (a3pl. CyThb pabotbl B pamkax RUP - sT0 coszmanue u
conpoBoXkeHUE MoJieneit Ha 6aze UML [6];

- Microsoft Solution Framework (MSF) cxomna ¢ RUP, Tak ke BkiItouaeT yeThipe (asbl:
aHaM3, NPOCKTHPOBAaHUE, pa3paboTKa, cTaOWiIM3amus, SBISETCS WTEPAIMOHHOW, MpEAIoiaraet
UCIIONIb30BaHNE OOBEKTHO-OPHUEHTUPOBAHHOTO MojenupoBanusi. MSF B cpaBuenuun ¢ RUP B
OOJIBIIEH CTENeHN OPHEHTUPOBAHA Ha pa3pabOTKy OM3HEC-TIPUIIOKEHU;

- Extreme Programming (XP). DkcTpemanbHOEe HporpamMMupoBaHue (camasi HOBas cpenu
paccMaTpuBaeMbIX METOJ0JIOTHI) chopmupoBanock B 1996 romy. B ocHoBe Metomosioruu
KOMaHAHas pabota, 3pPexTUBHAS KOMMYHHKAIUS MEXKAY 3aKa3UMKOM U HCIIOJTHHUTEIEM B TEUCHUE
Bcero mpoekra mo paspadorke MC, a pa3zpaboTka BelETCS C UCIOIB30BAHUEM IOCIEI0BATEIHHO
J0pabaThIBAEMBIX MPOTOTHUIIOB.

Tema 3.3. IIpoueccoi KL 11O

B cootBerctBuu ¢ 6a30BbIM Mex1yHapoaHbIM cTangapToM ISO/IEC 12207 Bce mporeccst XK1
ITO nensaTcs Ha TpU TPYIIIBL:

1) OcHOBHBIE NPOLECCHI:

a) TNpuoOpeTeHue;
0) mocTaBKa,

B) pa3paboTka;

I) DOKCIUTyaTaIus;
Il) COIPOBOXJCHUE.

2) BcnomorarebHbI€ MPOIECCHI:
a) JOKYMEHTHPOBAHHUE;

0) ympaBieHue KOHQUTYpalHei;
B) oOecrieueHne KauecTBa;

r) paspenieHue npooiem;

1) ayjuur;

€) aTTecTaIus;

) COBMECTHAs OLICHKA;

3) Bepudukanus.

3) Oprann3anuoHHbIE MPOIECCHI:
a) cozJlaHue HHPPACTPYKTYPHI;
0) ympaBieHue;

B) OO0yueHue;
I') YCOBEpILIEHCTBOBaHHE.

B Tabmume 3.1 mnpuBeAcHBI OpPUEHTHPOBOYHBIC OIMCAHHWA OCHOBHBIX TpormeccoB JKII.
BcnomorarenbHbie mporiecchl MpeHa3HaueHbl A1 OIEP’KKH BBITIOJHEHUSI OCHOBHBIX IPOLIECCOB,
o0ecrieyeHHs KayecTBa IPOEKTa, OpraHM3aluu Bepu(uKaluu, mpoBepku u TectupoBanus IIO.
OpraHu3anroHHbIE MPOIECCHl ONPENENIOT ACHCTBUSA U 3a/1auyM, BBITOJHSIEMBIC KaK 3aKa3dMKOM,
TaK ¥ pa3pabOTYMKOM MPOEKTa AJIs YIPABICHUs CBOMMU IPOLECCAMH.
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Jlnst monnepkku mpaktudeckoro nmpumeHeHus crangapta ISO/IEC 12207 paspabotan psn
TEXHOJIOTHYECKUX JoKyMeHToB: PykoBoactBo mist ISO/IEC 12207 (ISO/IEC TR 15271:1998
Information technology - Guide for ISO/IEC 12207) u PykoBoactBo mo mpumenenuio ISO/IEC
12207 x ynpasnenuto npoekramu (ISO/IEC TR 16326:1999 Software engineering - Guide for the
application of ISO/IEC 12207 to project management).

Taomuna 3.1 — Coodepoicanue ocnosuvix npoyeccos XKL I10 UC (ISO/IEC 12207)

IIpounecc
(MCTIOJTHUTEJIb HeiicTBust Bxox PesyabTart
npoiecca)
[Ipuobperenue = MunnuupoBanue = Pemenne o Hagane|- TeXHUKO-D)KOHOMUYECKOE
(3aKa3umK) - IMoxroToBka 3asBOYHBIX |[paboT mo BHeApeHuio IC  |obocHoBaHMe BHeApeHUs VIC
NIPEATIOKEHU I = PesynpTaTs! > Texamueckoe 3aganne Ha NC
- [ToxroToBka moroBopa |oOCIeTOBaHAS - Horosop Ha TIOCTaBKY/
= KoHTpomns nesTenbHOCTH | AeATeIbHOCTH 3aKa34uHKa pa3paboTky
MOCTaBIIHKA = Pesyneratel aHamusa|- AXTBI IPHEMKH 3TANOB PaOOTEI
= IIpuemka UC poiaka VIC/ Tennepa - AKT MIPUEMHO-CIaTOYHBIX
= [Tnan MOCTaBKH/ | NCTIBITAaHUI
pa3paboTKu
= KommnekcHbIlt  TecT
nc
IlocTaBka = Wuunuuposanue = TexHuyeckoe 3aJaHue | - Pemenne 00  ywactum B
(paspadotuuk 1C) |- OtBer Ha 3asBouHbIe|Ha NC pa3paboTke
MIPEI0KEHUS = Pemmenue - KomMmepueckue mnpemioxeHus/
= ITonroToBka noroBopa |[pyKoBOACTBa 00 y4acTHH B|KOHKYpCHas 3asBKa
= IInanupoBanue pa3paboTke s Horosop Ha MOCTaBKY/
UCTIOJTHCHUS - PesynbraTel TeHIEpa |pa3paboTKy
- IToctaBka UC - TexHuyeckoe 3aJaHue | - [Inan ynpaBieHus IpOEKTOM
Ha UC - Peanmzanus/ koppekTHpoBKa
- [Tnan yIIpaBIeHUS | - AxT MPUEMHO-CIaTOYHBIX
IIPOEKTOM WCTIBITaHUH
- Pazpaborannas UC u
JOKYMEHTAIHS
Pa3paboTka - IToaroroska - TexHuueckoe 3amgaHue |- Ucnonszyemas moxpens XKL,
(paspadotunk UC) |- Anamm3 TtpeboBanmii K |Ha UC CTaHIAPTHI pa3pabOTKH
nucC - TexHuueckoe 3amgaHue |- [Tman padot
- IIpoexTupoBanue na UC, monens XKL - CocraB MOJICUCTEM,
apxutekTypsl UC - [Moacucremer UC KOMIIOHEHTHI 000y IOBaHUS

- Pa3paboTka TpeboBaHmMit
k [1O

= IIpoexktupoBanue
apxurektyps 110

= JletanpHOE
npoektuposanue [10

- KonupoBanue "
tectupoBanue [10

- Hurerpanus
KBaIM(UKaMOHHOE
tectupoBanue [10

- Hurerpanus
KBTA(DUKAIIMOHHOE
tectupoBanue MC

IO =u

UC =m

- Criermudukanym
TpeboBaHuUs K
kommoHeHTam 10

- Apxutextypa I10

= Matepuansl
JIETaJIbHOTO
npoektupoBanus [10

- [Tnan HHTETpaluu
I1O, Tecth

- ApXUTeKTypa HcC,
I1O, nokymenTanus Ha UC,
TECTBI

- Crenudukanuyn TpeOOBaHUS K
koMmoHeHTam [10

- CocraB  kommoHeHToB  [10,
unTepdeiice ¢ bJl, muian uHTErpau
1o

- IIpoext BJl, cnenudurammmn
HHTEPPEHCOB MEXKAY KOMIIOHCHTAMH
I1O, TpeboBaHUs K TecTaMm

s Texctst mopmyneit IO,
aBTOHOMHOTO TECTHPOBaHUS

- Ouenka COOTBETCTBUS
komrutekca [10 tpeboBanusm T3

= Ouenka cootBerctBus 10, B/,
TEXHUYECKOTO KOMIUTEKCa u
KOMIJIEKTa JIOKYMCHTAIHH
TpeboBanusM T3

AaKThbI

[Toznuee Obl1 pazpabotran u B 2002 T. omyONMKOBaH CTaHAAPT Ha IMPOIECCH >KU3HEHHOTO
mukina cucreM (ISO/IEC 15288 System life cycle processes). K paspaborke cranmapra Obuin
NIPUBJICUEHBI CIEIMATUCTHl Pa3IMYHbIX 00JacTeil: CUCTEMHOW HHXEHEPHH, NMPOrPaMMHPOBAHUS,

YIIPABJIICHUS KAa4eCTBOM,

4eJI0BEYECKUMH  pecypcamy,

0e30macHOCTbIO W Tp. bbu1  yuTeH

HpaKTI/I‘IeCKI/Iﬁ OIBIT CO3AaHUA CHCTEM B IIPABUTCIIBCTBCHHBLIX, KOMMCPYCCKHUX, BOCHHBIX H
AKaJICMHUYCCKUX OpTraHru3aluix. CTaHI[apT NpUMCHUM [JIsI IIHUPOKOTrO0 KjacCa CUCTEM, HO C€Tro
OCHOBHOC MNPEAHAZHAYCHUC - IIOAACPIKKA CO3JaHUSA KOMIIBIOTEPHU3UPOBAHHBIX CHUCTEM.
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Cormacuo crangapty ISO/IEC cepum 15288 [7] B crpykrypy XKL creayer BkIo4arh
CJIETYIOIINE TPYIIIBI POIECCOB:

1) loroBopHbI€e MPOIECCHI:
a) mnpuoOpeTeHue (BHYTPEHHUE PEIICHUS WK PEUICHUsI BHEIIHETO MOCTABIIMKA);
0) mocTaBka (BHYTPEHHHUE PEIICHUS WM PEIICHHS BHEITHETO TOCTABIINKA).
2) IIpouecchbl mMpeInpUATHSI:
B) YIIpaBJICHUE OKPYKAIOIIEH Cpeioil mpeAnpusTus;
I) HHBECTUI[MOHHOE YIPABIICHUE;

1)

ynpasinenue XL UC;

€) YIpaBJIEHUE pecypcaMu;
) yIpaBJICHNE KAaYeCTBOM.
3) [IpoexTHBIE IPOIIECCHI:

3)
u)
K)
)
M)
H)
0)

IUTAHUPOBAHUE IPOEKTA
OLICHKA IIPOEKTa;
KOHTPOJIb IIPOEKTA;
yIpaBjeHUE PUCKAMU;

b

yhpaBlieHHEe KOHPUTypaluei;
ylpaBjeHlue UHPOPMALIMOHHBIMU [TIOTOKAMU;

MPUHSITHE PELICHUI.

4) TexHUYeCKHE MPOLECCHI:
ompeelieHne TpeOoBaHU;

)
p)
9)
T)
Y)
})
X)
1)

4)

)

aHaJIu3 TpeOOBAHUI;

pa3paboTKa apXUTEKTYPbI;

BHE/IPCHHE;
UHTErpalus;
BepuduKanus;
nepexo;
aTTeCTAINs;
HKCIUTyaTaIus;
COIPOBOXK/ICHUE;

1) YTHIH3AIUS.
5) CneunnajbHbl€ MPOLECCHI:
bl) ONpezAeseHHEe U YCTaHOBKA B3aUMOCBS3EH UCXO0JIs U3 3a/1a4 U 1ieNeil.

Craguu co3maHus cucTeMbl, npenycMoTpeHHble B crangapre ISO/IEC 15288, Heckonbko
OTJIMYAIOTCSI OT PAaCCMOTPEHHBIX BbIlIE. llepeueHb cTaguii U OCHOBHBIE PE3YIbTAThl, KOTOPHIE
JIOJDKHBI OBITH IOCTUTHYTHI K MOMEHTY HX 3aBEepIICHUS, IPUBEICHBI B Ta0uIe 3.2.

Tabmuma 3.2. — Cmaouu cozoanus cucmem (ISO/IEC 15288)
Ne
Cragus Onucanue
n/n
1 dopmMupOBaHUE AHanmu3 mnoTpeOHOCTeH, BBIOOP KOHICTIIMH K TMPOEKTHBIX
KOHIIEITUU pelieHui
2 Pazpabotka [TpoexTHpoBaHUE CHCTEMBI
3 Peanm3arus N3roToBieHNe CHCTEMBI
4 DKcIuTyaTanus BBoJ B 3KCIUTyaTaIMIO ¥ UCITOJIb30BAHUE CUCTEMBI
5 [Monnepxka ObecnieueHne pyHKIIMOHUPOBAHUS CUCTEMBI
6 CHsatue c okcrutyaranuu  |[IpekpaiieHne WCHOJMb30BaHUsSA, JEMOHTaX, apXWBHPOBAHHE
CUCTEMBI
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Tema 3.4. Kanonnueckoe npoekrupoBanne UC

Opranuzanus kaHoHWYeckoro mpoektupoBanus MC opueHTHpOBaHA Ha WCIOJIL30BAaHUE
[JIaBHBIM 00pa3oM KackagHoW mojenu ku3HeHHoro nukia MC. Craguu u 3Tansl paboThl ONMKCaHBI
B crangapte [OCT 34.601-90.

B 3aBuCHMOCTH OT CIIOXHOCTH OOBEKTa aBTOMATHU3allMM W Habopa 3aaay, TPeOyIOIIMX
pemieHus mpu co3naHuu kKoHkpetHo WC, craguu u 3tambl paboOT MOTYT HUMETh Pa3THYHYIO
TpydoeMKocTh. Jlomyckaercs oOObEeIUHATh TOCIENIOBAaTENIbHBIE JTalbl M JaXe MCKII0YaTh
HEKOTOpBIC M3 HHUX Ha 00 cTamuu mnpoekTa. Jlomyckaercs TakKe HaYMHATh BBITIOJHEHHE PaboT
CIIEyIOIIEH CTaJUU JO OKOHYAHUS TIPEIbITyILEeH.

Cramum u  odtanel  co3ganmst MC, BBINONHSEMBIE  OpraHU3alUSIMU-YIaCTHUKAMU,
MPOIKUCHIBAIOTCS B IOTOBOPAX M TEXHUUYECKUX 3aJaHUSIX Ha BBIIOJIHEHUE padoT:

Cragus 1. @opmupoBanune Tpedoannii k UC.

Ha nauanbpHOM cTaany MpOEKTUPOBAHUS BBIICIAIOT CIEIYIOIINE ITAMbl pPadoT:

- o0OcienoBanne o0beKkTa 1 000CHOBaHHE HeoOXomuMocTu co3ganust MC;

- (¢opmupoBanue TpeboBanuii monp3oparenei k UC;

- odopmiieHue oTYeTa O BBIOJIHEHHOW pa0OTe W TaKTHKO-TEXHHYECKOTO 3aJaHus Ha
pa3paboTKy.

Cranus 2. Pazpadorka konuenuuun UC.

- H3y4yeHHue 00bEeKTa aBTOMATH3AIUY;

- TMPOBEJCHHE HEOOXOIUMBIX HAyYHO-HCCIIEIOBATEIbCKIX PadoT;

- paspabotka BapuaHToB KoHueniuu MC, ynosneTBopstomux TpeOOBaHUAM MOJIb30BATENEH;

- odopmiieHre OTYETa U YTBEPIKICHNUE KOHIICTIIIHH.

Cranus 3. Texunueckoe 3aJaHue.

- pa3paboTKa U yTBepKIEeHUE TEXHUYECKOTo 3a1anus Ha coznanue VC.

Cranus 4. DCKM3HBIH NMPOEKT.

- pa3paboTKa MPeIBAPUTEIIBHBIX MPOCKTHBIX PEIICHUH IO CUCTEME U €€ YaCTAM;

- paspaboTka scku3Hoi gokymeHTannu Ha C u ee yacTu.

Cragus 5. TexHu4ecKHil NPOEKT.
pa3paboTKa IPOEKTHBIX PELICHHH 10 CUCTEME U €€ YacTsIM;
pazpaboTka nokymenrtanuu Ha MIC u ee gactu;
pa3paboTka u opopmiieHHE TOKYMEHTALIUY Ha TIOCTaBKY KOMIUIEKTYIOIINX W3IEIHIA;
pa3paboTKa 3a7aHuil Ha TPOSKTUPOBAHUE B CMEKHBIX YACTIX MPOSKTA.

Cragus 6. Pabo4yasi JOKyMEHTAILHA.

- pazpaboTka paboueit qoxkymeHTaruu Ha C u ee yactu;

- pa3paboTka U afanTanus IporpaMm.

Cranus 7. BBoa B neiicTBue.

- TIOJArOTOBKA OOBEKTa aBTOMATH3AIUY;

- TIOATOTOBKA ITEPCOHAIA;

- xommiektanus WC moctaBiaseMbIMd HM3JENUAMU  (MPOTPAMMHBIMH U TEXHUYECKUMU
CPEJICTBAMHU, IIPOTPAMMHO-TEXHIYECKUMHU KOMIUTIEKCAMU, HH(POPMAITMOHHBIMH H3CITASIMU );

- CTPOHMTETHHO-MOHTAKHBIE PAOOTHI;

- MYCKOHaJaJ0uHble paboThI;

- TPOBEACHHE MPeIBAPUTEILHBIX UCTTBITAHUMH;

- TIPOBEICHHE OMBITHOW IKCILTyaTaIUH;

- TPOBEACHHE MPUEMOYHBIX HCIIBITAHHA.

Cranus 8. ConpoBoxnenue UC.

- BBINOJIHEHHE PA0OT B COOTBETCTBUU C TaPAHTUWHBIMH 00sI13aTEIbCTBAMU;

- TIOCIIeTapaHTUITHOE 00CTy)KHBaHHUE.

Obcnedosanue — 3TO U3yUYeHUE W JUATHOCTHYECKUN aHANU3 OPraHU3AIMOHHOW CTPYKTYPHBI
NPEANPUSITHS, €r0 JEATCIbHOCTH U CYIIECTBYIONMIEH CHCTEMBbI 00pabOTKH HMH(POpPMAIIUH.
Marepuansl, TOTy4YeHHBIC B Pe3yabTaTe 00CIeA0BaHUS, UCTIONB3YIOTCS JIJIS:

- 000CHOBaHUA pa3pabOTKH M TOITAITHOTO BHEIPEHHUS CUCTEM;

- COCTaBJICHHSI TEXHUYECKOTO 3aJaHus Ha pa3paboTKy CHUCTEM;
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- pa3paboTKH TEXHUYECKOTO U PabOUYero MPOEKTOB CUCTEM.

Ha smane obcnedosanus yenecoobpasno evi0enumsv 06e cocmagiaioujue: ONpeeTIeHue
crpareruu BHeApeHus C u netanbHblid aHAIN3 AESTEIbHOCTH OpraHU3aluu.

OcHoBHas 3a/1a4a MEPBOTO dTama 00CIEeIOBAaHUS - OICHKA PEeajJbHOro o0beMa MpOEKTa, €ro
Hesell M 3a7ady  Ha OCHOBE BBIABJICHHBIX (YHKUMH M HMHQOPMAIMOHHBIX 3JIEMEHTOB
ABTOMATH3UPYEMOro OOBEKTa BBICOKOTO YPOBHS. DTH 3aJa4d MOTYT OBITh PEaJM30BaHbI WU
3aka3uukoM MC caMOCTOATENbHO, WIHM C IPHUBJICYEHUEM KOHCAJITHHIOBBIX OpraHu3aluil. Oran
IpeJIoiaracT TECHOE B3aUMOJIEHCTBUE C OCHOBHBIMU ITOTEHIIMAIBHBIMHU 10JIb30BATEISIMU CUCTEMBbI
u OusHec-3kcnepramMu. OCHOBHas 3a/aya B3aUMOJCWUCTBUS - IOJIyYUTh IIOJHOE M OJHO3HAYHOE
noHMMaHue TpeboBaHMi 3aka3zynka. Kak nmpaBuiio, Hy)kHast HHQOpPMAIMS MOXKET ObITh MOJTY4YEHA B
pe3ysbTaTe MHTEPBbIO, Oecel] UM CEMUHAPOB C PyKOBOACTBOM, IKCIIEPTAMU U MOJIb30BATEIIAMU.

[Tlo 3aBepmieHMHM »HTOH cTaauu OOCIENOBaHMUSA TOSBISAETCS BO3MOXKHOCTH ONPEACIHTH
BEPOSITHbIE TEXHUUYECKUE MOAXObl K CO3/IaHUI0 CHCTEMBl U OLICHUTh 3aTPaThl Ha €€ pealu3aluio
(3aTpaTbl Ha ammapaTHoe oOeclieueHHue, 3aKylmaeMmoe IMporpaMmHoe olecrieueHHe U pa3padoTKy
HOBOTI'O IPOrPaMMHOI'0 00ECIIEYEeHN).

Pezynomamom amana onpedenenus cmpamezuu BISETCS TOKYMEHT (TEXHUKO-3KOHOMHUYECKOE
000CHOBaHME IPOEKTA), I7le YETKO CHOPMYIUPOBAHO, YTO MOJYYHUT 3aKa3uMK, €CIM COTJIACHUTCS
(¢uHAHCHPOBATh MPOEKT, KOT/Ia OH TOJYYHUT TOTOBBIH HPOAYKT (Tpaduk BBITOIHEHHS pabOT) H
CKOJIBKO 3TO OyzeT CTOUTh ([UId KpYNHBIX HPOEKTOB [JOJDKEH OBbITh COCTaBleH TIpaduk
(uHAaHCUpPOBAaHUS Ha pa3HBIX dTamax padoT). B 1nokyMeHTe XejlaTeabHO OTpa3suTh HE TOJBKO
3aTpaThl, HO U BBIFOJy MPOEKTa, HAIPUMEP BpPEMs OKYNAeMOCTH IPOEKTa, OXKUAAEMBbIN
9KOHOMHYECKUH 3PPEKT (€CIu ero yaaeTcs OICHHTB).

OpueHTHUPOBOYHOE COJIEPKAHUE ITOTO TOKYMEHTa:

- OTpaHMYCHHS, PUCKH, KPUTHYECKHE (DAKTOPBI, KOTOPhIE MOTYT MOBIUATh Ha YCHEIIHOCTh
IIPOEKTa;

- COBOKYIHOCTb YCJOBHMM, MpPH KOTOPBIX IMpenaroyiaraercs HKCIUIyaTUPOBaTh OYAYILIYyIO
CHUCTEMY: apXUTEKTypa CHCTEMBbl, ammaparHble W IPOrpaMMHBIE  PECYpPChl,  YCIOBUS
(GYHKIIMOHUPOBAaHUSI, 00CTYKUBAIOLUI MIEPCOHAT U MOJIb30BATENIN CUCTEMBI;

- CpOKHU 3aBEpIICHUs OTICIbHBIX ITaroB, Gopma mpueMku / crauu paboT, MPUBICKACMbIC
pecypchl, MepPHI IO 3auTe HHGOPMAITUH;

- ONMCAaHUE BBIIOJIHIEMbIX CUCTEMON (QYHKLNH;

- BO3MOKHOCTHU Pa3BUTUS CCTEMBI;

- HMH(}OPMAIMOHHBIE OOBEKTHI CUCTEMBI;

- uHTep(enchl U pacrpeaencHre GyHKINNA MeX/1y 4eJI0BEKOM U CUCTEMON;

- TpeOOBaHMSA K NPOrpaMMHBIM M HH(pOpMalMOHHBIM KoMrnoHeHTam [1O, TpeOoBaHus K
CYB/;

- YTO He OyJIeT peajJr30BaHO B paMKax MpPOEKTa.

Ha »smane oOemanvno2o ananuza OesamenbHOCMU — OpeaHu3ayuu WU3Y4aroTCs  3aj]adu,
o0ecrieynBaroIMe peann3annio (QyHKIUNA YIOpaBiIeHMs, OpraHU3alMOHHAs CTPYKTypa, IITaThl U
coJlepskaHue paboT MO YIpaBICHUIO MpEANpPUATHEM, a TaKKe XapakTep MOAYNHEHHOCTH
BBILIECTOSIIIUM OpraHaMm yrpasieHus. Ha 3Tom 3Tarne J07KHBI ObITh BBISIBICHBI:

- UHCTPYKTHUBHO-METOJHWYECKHWE M JUPEKTHUBHbIE MaTepuaibl, Ha OCHOBAHHUU KOTOPBIX
OINPEAEIAIOTCA COCTAB MOACUCTEM U IIEPEUYEHb 3a/1ay;

- BO3MOKHOCTH NPUMEHEHHSI HOBBIX METOJIOB PEIICHUS 3a/1a4.

- aHAJIUTUKU COOMPAIOT U GUKCUPYIOT HH(OPMAIIMIO B IBYX B3aMMOCBS3aHHBIX (popMax:

- ¢yHKIUY - nHGOpPMALIKA O COOBITHSX U IpOLEccax, KOTOPbIE MPOUCXOAST B OM3HECE;

- CYIIHOCTH - HH(pOPMALIKS O Belllax, UMEIOIIMX 3HAYeHUe JUIsl OPraHU3aluu U O KOTOPBIX
YTO-TO U3BECTHO.

[Tpu u3yueHnn Kaxa0i QyHKIMOHAIBHON 3a/]aui YIPABJICHHUS ONIPEIENI0TCS:

- HAaMMEHOBAHHWE 3aJ]auM; CPOKH U MEPUOJUYHOCTD €€ PELICHHUS;

- cTeneHb (POpMaNNU3yeMOCTH 3a]1auu;

- MCTOYHHMKHU MH(OpMAIMH, HEOOXOIUMBIE JUIsl pELLICHHs 3a/1a4H;

- TI0Ka3aTeJId U UX KOJIMYECTBEHHBIE XapaKTEPUCTHKH;

- MOPAJOK KOPPEKTUPOBKU MH(opMaIuuy;

- JEWCTBYIOUIME aJrOPUTMBI pacyeTa 0Ka3aTeael U BOZMOXKHbBIE METOABI KOHTPOJIS;
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- JIeHCTBYIOIIME CpeACTBa cOopa, mepeaadn u 00paboTku HHPOPMAIINH;

- JEUCTBYIOIINE CPEICTBA CBS3H;

- TpUHATas TOYHOCTb PEILECHUS 3aauu;

- TPYAOEMKOCTH PEIICHHS 3a/1a4U;

- paeiicTByroure GopMbl MPEACTaBICHUS UCXOAHBIX TAaHHBIX U PE3y/IbTaTOB UX 00paOOTKH B
BUJIE IOKYMCHTOB;

- moTpeduTenu pe3ynbTaTHON HH(OpMAaLIUHY 1O 3a/1a4e.

Opnoli W3 HauOoliee TPYJOEMKHX, XOTS M XOpOIIO (GopMaM3yeMbIX 3a7ad 3TOrO 3Tara
ABIIIETCSL onucanue O0oKymeHmoobopoma opzanuszayuu. Ilpu oOcnenoBaHUM JOKYMEHTOOOOpOTa
COCTaBIISIETCS CXE€Ma MapIIpyTa JIBHKEHUS JOKYMEHTOB, KOTOpas JOKHA OTPA3UTh:

- KOJIMYECTBO JJOKYMEHTOB;

- Mecto (OpMUPOBAHHUS MTOKA3ATEIICH TOKYMEHTA;

- B3aMMOCB$3b IOKYMEHTOB IIPU UX (OPMHUPOBAHUY;

- MapumpyT  JUIMTETLHOCTh JBUKCHHS IOKYMEHTA;

- MECTO UCHOJb30BaHUS U XPAHEHUS JaHHOTO JJOKYMEHTA;

- BHYTPEHHUE M BHCITHUEC HHPOPMAITMOHHBIC CBSI3H;

- 00BEeM JIOKyMEHTa B 3HaKaXx.

Ilo pesynbmamam ob6credosanus yCTAaHABIMBACTCS TEPEUEHb 3a/ad YIPaBICHHS, PEIICHUE
KOTOPBIX 11€JIeCO00pa3HO aBTOMATU3UPOBATh, U OYE€PEIHOCTh UX Pa3pabOTKHU.

Ha stame oOcnmenoBanus cieayeT KiIacCH(PUIMPOBATh TUIAHUPYEMbIe (DYHKIIMH CHCTEMBI I10
cTeneHn BakHOCTU. OAMH U3 BO3MOXHBIX (POPMATOB MHpPENCTaBICHUA TaKoH Kiaccudukanuu -
MuSCoW. DOra abOpeuarypa pacmudpoBbiBaeTcs Tak: Must have - HeoOXoawmble (QYHKIIHH,
Should have - sxenarenpubie Qynkmuu; Could have - Bo3mokuble (yHkuuu; Won't have -
OTCYTCTBYIOIINE (YHKIUH.

OyHKIMKM TIEPBON KaTEropuu 0OECHeuMBAOT KPUTUYHBIE ISl YCIEIIHOW PabOThl CHCTEMBI
BO3MO>XHOCTH.

Peanuzanust QyHkuuid BTOpOW H TpeThed KaTeropuil OrpaHUYMBACTCS BPEMEHHBIMH U
(UHAHCOBBIMU paMKaMu: pa3palaTelBaeTcs TO, 4YTO HEOOXOIUMO, a TaKKe€ MAaKCHUMAaJbHO
BO3MOXKHOE B MIOPSAKE MPUOPUTETA YUCIO QYHKIUI BTOPOU U TPEThel KaTerOpuil.

[Mocnennsisi  kareropust (yHKIMI OCOOEHHO BaXKHA, IIOCKOJIbKY HEOOXOIMMO HYETKO
MPEJICTaBIISTh TPAHUIIBI POEKTA U HAOOP PYHKIIMIA, KOTOpPBIE OYAYT OTCYTCTBOBATH B CUCTEME.

Mooenu oesmenvrocmu opeanuzayuu co30armcs 8 08YX 6UOAX:

- MOJENTb «KaK €CTb» («as-is») - OTpakaeT CYIIECTBYIOIIME B OpraHW3alldk OW3HEC-
TIPOIIECCHI;

- MOJENb «KaK JOJDKHO ObIThY» («to-be») - oTpakaeT HEOOXOIMMbIE M3MEHEHHUS OW3HEC-
npoueccos ¢ yueroM BHepenus NC.

Ha »srame ananusa HeoOXOOUMO MpHBIEKATh K pabOTe TPYMMbl TECTUPOBAHUS ISl PEIICHUS
CJICAYIONINX 3a/1a4:

- TIONy4YeHHUS CPABHUTENBHBIX XapaKTEPUCTHK MPENINOoJIaraéMbIX K HCIOJIB30BAHUIO
amnmapaTHbIX T1aTdopm, onepanoHHbx cuctem, CYB]I, nHOTO OKpYyX)eHus;

- pa3paboTkH TuiaHa paboT Mo 0OeCTeYeHNI0 HAAS)KHOCTH HHPOPMAIIMOHHOW CUCTEMBI H €€
TECTUPOBAHUS.

[IpuBneueHne TECTUPOBIIUKOB Ha PaHHUX ATANax pa3pabOTKH SBISETCS 1EIecO00pa3HbIM JITIs
JTOOBIX MTPOEKTOB. EciM MpoeKTHOE pellieHre 0Ka3aioch HEYTaYHbIM B 3TO O0OHAPYKEHO CIIHIIKOM
no3AHO (Ha JTame pa3pabOTKU WM, YTO €IIe XyXKe, Ha dTane BHEAPEHHUS B IKCILTyaTaIuio), TO
UCIIPABJICHUE OIMMOKH TPOSKTUPOBAHHUS OOXOJHUTCA OYECHb JOporo. Yem paHbIIe TPYIITHI
TECTUPOBAHUS BBISBISIIOT OMMOKM B HWH(MOPMAIMOHHOW CHCTEME, TEeM HIKE CTOUMOCTb
COIPOBOXK/CHHS CUCTEMBI. BpeMsl Ha TECTHpOBaHUE CUCTEMBl M Ha HCIIPABJICHUE OOHAPYKEHHBIX
OmMOOK cJenyeT NpeaycMaTpuBaTh HE TOJNBKO Ha OJTame pa3padOoTKu, HO W Ha JTare
MIPOSKTHPOBAHHMS.

Jl1is aBTOMaTU3allii TeCTUPOBAHUS CIEAYyeT MCIOIb30BaTh CUCTEMbI OTCIEKHUBAHUS OIIMOOK
(bug tracking). DTo MO3BOJISET UMETh €IUHOE XPAHWIHIIE OIMMOOK, OTCICKUBATH UX MOBTOPHOE
NOSBIICHHE, KOHTPOJIMPOBATH CKOPOCTH U 3(PPEKTUBHOCTH UCIPABICHUS OIIMOOK, BUAETH Hanboee
HeCTaOWJIbHBIE KOMIIOHEHTBhI CHCTEMbI, a TaKke NOJJAEpXKUBaTh CBSI3b MEXIy TIpyHmnon
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pPa3pabOTUMKOB W TPYNIOW TECTUPOBaHUS (yBEAOMIICHHS 00 M3MEHEHMsX mo e-mail u 1.1m.). Uem
OoJblIIe IPOEKT, TEM CHIIbHEe oTpeOHOCTh B bug tracking.

Tema 3.5. Coneprxkanue Texunueckoro 3aganus na UC

Pesynbratel oOcienoBaHusl TNPEACTaBISAIOT OOBEKTUBHYIO OCHOBY [UIsi  (OPMHUpPOBAHUS
TEXHHYECKOTO 3aJaHus Ha HH()OPMAIIMOHHYIO CUCTEMY.

TexHuyeckoe 3agaHue - 3TO JOKYMEHT, ONpPENCISIIONIMIA Ieiu, TpeOOBaHHUS U OCHOBHbBIE
UCXOJIHBIC TAHHBIE, HEOOXOIUMBIC TSI pa3pabOTKU aBTOMATU3UPOBAHHOM CUCTEMBI YIIPABICHHUS.

[Ipu pazpaboTke TEXHUYECKOTO 3a1aHUs HEOOXOIUMO PEIIUTh CIEAYIONINE 3aJaun:

- ycTaHoBUTH o00Omyro wmenb co3ganus WC, omnpeaenutb CcocTaB TMOJICUCTEM H
GyHKIIMOHATIBHBIX 33/1a4;

- pazpabortarh U 00OCHOBAThH TPEOOBAHMSI, IPEIBSIBISIEMBIC K MTOJICUCTEMAM;

- paspaborath M OOOCHOBaTh TpPeOOBaHHUS, MpEAbSIBIsIEMble K HH(POPMAIIMOHHON Oa3e,
MaTEeMaTUYeCKOMY M MPOTPAaMMHOMY OOECIIEUEHHIO, KOMIUIEKCY TEXHUYECKUX CPEICTB (BKIIOUas
CPEICTBA CBSI3U U MEpelayr JaHHBIX ),

- YCTaHOBHTb 00IlIKE TPeOOBaHUS K IPOEKTUPYEMON CUCTEME;

- ONpeAenuTh MepeUyeHb 3a/1a4 CO3/IaHUSl CUCTEMBI M UCIIOJIHUTENCIH;

- ONpEAeNUTb dTalbl CO3/IaHUS CUCTEMbBI U CPOKHU UX BBITTOJTHEHUS;

- TIPOBECTH MpEeBAPUTEIbHBINA pacueT 3aTpaT Ha CO3/aHUE CUCTEMBI U ONPEACTUTh YPOBEHb
IKOHOMHYECKOH 3P PEKTUBHOCTH €€ BHEAPCHUSI.

TunoBbie TpeOOBaHHMS K COCTaBY M COJCPKAHUIO TEXHUYECKOrO 3a/aHUs TMPUBEICHBI B
tabmuie 3.3.

Ta6muia 3.3 — Cocmas u codepoicanue mexnuyeckozo saoanus (FOCT 34.602- 89)

Ne
o\ Pasznen Copep:xanue
1 ||OOmwe cBeneHus a) MOJHOE HAMMEHOBaHUE CHCTEMBI U €€ YCIOBHOE 0003HaYCHHE
6) wumdp Temsl wiK mupp (HOMEp) TOroBOpPa;
B) HauMEHOBAaHHUE MPEANPUATHI pa3pabdOTUMKa U 3aKa34HKa CHCTEMBI, UX
PEKBU3UTHI
I) TIepevyeHb JOKyMEHTOB, HA OCHOBAaHWH KOTOPHIX co3naercst IC
JI) IDIAHOBBIE CPOKM Hadajla ¥ OKOHYaHUS padoT
e) cBeneHus 00 UCTOYHUKAX U MOPSIKe PHHAHCHPOBAHUS paboT
JK) TIOPSIOK OhOPMIICHHS M IPEIBSIBICHNUS 3aKa3UMKY PE3YyIbTaTOB padoT
TI0 CO3aHHIO CHCTEMBI, €€ YacTel 1 OT/IeNIbHBIX CPEJICTB
2 |Ha3naueHue u menu co3iaHus 3) BUJ aBTOMAaTH3UPYEMOU JesITeIbHOCTH
(pa3BUTH) CHCTEMBI M) IepeueHb 0OBEKTOB, HA KOTOPBIX MPEATIONaraeTcs HCII0JIb30BAHUE
CHCTEMBI
K) HauMEHOBAaHUS U TpeOyeMble 3HAUCHHS TEXHUUECKHX,
TEXHOJIOTUYECKUX, IPOU3BOJCTBEHHO-I)KOHOMUUYECKUX H IP.
NoKa3aTesel 00beKTa, KOTOPBIE OJDKHBI OBITh JOCTUTHYTHI IPH
BHeapeHuu VIC
3 |XapakrepucTrka 00BEKTOB J) KpaTKue CBEJeHUS 00 00hEKTe aBTOMATH3aIUH
aBTOMaTHU3aLUU M) CBEJIEHHS 00 yCIOBHIX SKCIUTYaTallMH M XapaKTepPUCTHKAX
OKpY’Karolien cpebl
4 TpeboBaHus K CUCTEME TpeboBaHUS K CHCTEME B IIETIOM:
H) TpeOoBaHMS K CTPYKTYpe U (QYHKIIMOHHUPOBAHUIO CHCTEMBI (TIepEeYeHb
MOJICHICTEM, YPOBHH UEPAPXHH, CTEIICHb [IEHTPATN3AIIH, CIIOCOOBI
MHPOPMAMOHHOTO 00MEHA, PEXUMBI (D YHKIIHOHUPOBAHNS,
B3aMMO/ICHCTBHE CO CMEXHBIMH CHCTEMaMH, IePCIIEKTHBEI Pa3BUTHS
CUCTEMBI)
0) TpeboBaHUs K NepCOHATY (YHCICHHOCTH MOJIb30BaTENEH,
KBaM(UKALKs, PeXKUM paboThI, MOPSIIOK MOATOTOBKH)
) IOKa3aTeJH Ha3Ha4eHUs (CTEIeHb MPUCIIOCOOISIEMOCTH CHCTEMBI K
U3MEHEHHUSM TPOLIECCOB YNPABICHHS U 3HAUECHHH apaMeTpOB)
p) TpeOOBaHMS K HA/IE)KHOCTH, 0€30MIACHOCTH, 3PrOHOMHUKE,
TPaHCIIOPTA0ETBHOCTH, SKCILTyaTallny, TEXHUIECKOMY 00CITy’KHBaHHIO
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Y PEMOHTY, 3aIIUTE U COXPAHHOCTH MH(MOPMAIINH, 3aIIUTE OT BHEITHUX
BO3JICHCTBYH, K MATEHTHOHW YMUCTOTE, [10 CTAaHAAPTH3alUHU U
yHU(pHUKAIIN

TpeboBanus K QYHKIHAM (TI0 TIOACUCTEMAM) :

©)
T)
y)

})

MIEPEUCHB TTOAIEKAMINX aBTOMATH3AINH 3a1a4
BPEMEHHOH PErilaMeHT pealn3aliil KaKI0H (yHKIIH

TpeOOBaHMUS K KQUECTBY pean3aliil KaKaoi GpyHKImH, K popme
MPE/ICTABICHUS BEIXOAHOW MH()OPMALINH, XapaKTEPUCTHKHA TOYHOCTH,
JOCTOBEPHOCTH BBIIA4U PE3YIIbTaTOB

NepeyeHb U KPUTEPUH OTKA30B

TpeboBaHusI K BUIaM 00CCIICUCHHUS:

X) MaTeMaTH4ecKoMy (cocTaB M 00JIacTh IPUMEHEHHS MaT. MOJIeIIeH n
METOJIOB, TUTIOBBIX U pa3padaTbIBaeMbIX allr'OPUTMOB)
1) uH(GOPMANMOHHOMY (COCTaB, CTPYKTYpa M OpraHn3alysl JaHHbIX, 0OMEH
JaHHBIMH MEXIy KOMIIOHEHTaMH CHCTEMbI, HHPOPMaIlHOHHAs
COBMECTUMOCTb CO CMEXHBIMH CHCTEMaMH, UCIIOJIb3YEeMBbIe
knaccupukaTopsl, CYBJ], KOHTpOIs TaHHBIX U BEJCHHE
MH(POPMALMOHHBIX MACCHBOB, NPOLEAYPHI IPUAAHNS FOPUANIECKON
CHJIBI BBIXOJTHBIM IOKyMEHTaM )
Y) JIMHIBHCTHYECKOMY (S3BIKH IPOTPAMMHUPOBAHUS, SI3bIKH
B3aUMO/ICHCTBUSI OJIH30BATENIEH C CHCTEMOM, CUCTEMBI KOJAUPOBAHUS,
SI3BIKH BBOJIA- BHIBOJIA)
I) MOPOrpaMMHOMY (HE3aBUCHMOCTbH IPOrPaMMHBIX CPEJICTB OT
IaT(opMbl, Ka4€CTBO MPOTPAMMHBIX CPEICTB M CIIOCOOBI €T0
KOHTPOJISI, UCTIOJIb30BaHKHE (JOHIOB AJITOPUTMOB U ITPOTPAMM)
) TEXHUIECKOMY
BI) METPOJIOTHYCCKOMY
9) OpraHU3aHOHHOMY (CTPYKTYpa M (YHKLIHH SKCILTYaTHPYIOIIHX
NO/IPa3ACICHUH, 3alIMTa OT OLIMOOYHBIX ACHCTBHI epcoHaa)
10) METOANYECKOMY (COCTaB HOPMATUBHO- TEXHHYECKOH JOKYMEHTAIINU
5 |CocraB u comeprxanue padboT mo a) mepedYeHb CTaAHMi M 3TANOB paboT
CO3JIaHUIO CUCTEMBI b) cpoku ucnonHeHus
C) cocraB OpraHU3alUid — HCIIOJHUTENEH padoT
d) BHI M MOPSIOK IKCIIEPTU3BI TEXHHIECKOH JOKYMEHTAIUH
€) mnporpamma obecriedeHHs] HaIe)KHOCTH
f) mporpamma METpPOJIOrHYECKOro 0OeCIeUeHUs
6 ||Tlopsimok KOHTPOJIS ¥ IPHEMKH g) BHIBI, COCTaB, 00HEM U METOIBI HUCTIBITAHHN CHCTEMBI
CHCTEMBI h) o6mmue TpeGoBanus K MpueMKe paboT MO CTAAUIM
i) craryc mpHEeMHOW KOMHUCCHH
7 | TpeGoBaHus K COCTaBY H J) mpeoOpa3oBaHHe BXOAHOIH HH)OPMAINH K MAIIHHOYUTAEMOMY BHIY
COJIepIKaHUI0 paboT 1Mo moArotoBke |K) u3MeHeHHsT B 00BEKTE aBTOMATH3AIMN
00BEKTa aBTOMATH3AIMH K BBOAY [I)  CcpOKM M MOPsIIOK KOMIUIEKTOBAHHS 1 O0YUYEHHS TIepCOHAaa
CUCTEMBI B JICIICTBHE
8 | TpeboBaHus K JOKYMEHTHPOBAHHMIO M) MepedeHb MOUISKAIHX Pa3padoTKe JTOKYMEHTOB
N) mepeYeHb JOKYMEHTOB Ha MAIIMHHBIX HOCHUTEISX
9 |[McTounuku pa3paboTKH 0) JOKYMEHTHI K MH()OPMAIIHOHHBIC MAaTEPHAIIBl, HA OCHOBAHHH KOTOPBIX

paspabareiBaeTcs T3 u cuctema

DCKU3HBIA MPOEKT MpeaycMaTpuBaeT pa3paboTKy MpeIBapUTENbHBIX MPOEKTHBIX PEIICHUN 10

CHCTEMCE U €€ YaCTsM.

BrimonHeHue cragu SCKU3HOTO MPOSKTUPOBAHMS HE SBISETCS cTporo obs3arensHoi. Ecmu
OCHOBHBIC TIPOCKTHBIC PEIICHUS ONPECIICHBl paHee WM JTOCTATOYHO OYECBHIHBI JJII KOHKPETHOU
HUC u oObexkra aBTOMAaTH3allUH,

MOCJIEIOBATEILHOCTH PadoT.

TO OTa CTagusd MOXECT OBITh MCKIIIOYCHA U3 06]1_[6171

COIlep)KaHI/IC OCKHU3HOI'0 IIPOCKTa 3a4acTCsAd B T3 HnHa CUCTCMY. Kak IMpaBuji0, Ha I3Tale
9CKHU3HOT'O MPOCKTUPOBAHUA OIIPCACIIAOTCA:

- ¢ysakuu UC;

- (GYHKIIUM TTOJICUCTEM, X LIETTH U OKUAaeMbIi 3(EKT OT BHEIPEHUS;
- COCTaB KOMILJICKCOB 3aJ1a4 U OTJACIbHBIX 3a/1a4;

- KOHIeHI¥s HH)OPMAIIMOHHOM 0a3bl U e¢ YKPYITHCHHAS CTPYKTYPa;

- (pyHKIIUM CHCTEMBbI yIpaBjieHUs 0301 TaHHBIX;
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- COCTaB BBIYHCIUTEIBHON CUCTEMBI U APYTUX TEXHUYECKUX CPEICTB;

- (yHKIIUM U TapaMeTPbl OCHOBHBIX IPOTPAMMHBIX CPEJ/ICTB.

Ilo pesynbraTaM mnpojenaHHONW paboOTBl OPOPMIISETCS, COIIACOBBIBAECTCS M YTBEp)KIAeTCA
JOKyMEHTarusi B oObeMe, HEOOXOAMMOM JJisi OINUCAaHHUS TIOJHOM COBOKYIMHOCTH MPUHSTHIX
IPOEKTHBIX PEIIEHUH M JOCTAaTOYHOM /ISl JajJbHEHMIIEro BBINOJHEHHs paboT MO CO3JaHMIO
CHUCTEMBI.

Tema 3.6. Conepxxanne Trexunueckoro npoexkra UC

Ha ocHoBe TexHMYecKoro 3amaHusi (M dCKHU3HOTO IMPOEKTA) pa3padaThIBACTCs mMeXHUUecKul
npoekm HMC. TeXHUYeCKUM NPOEKT CUCTEMBbI - 3TO TEXHUYECKas JIOKYMEHTAIMs, CoJiepKalias
0OIIIeCHCTEMHBIE TPOCKTHBIC PEIICHUs, aJTOPUTMBI pEIICHUS 3a7ad, a TakKe OIECHKY
YKOHOMHUYECKON I(DPEKTUBHOCTH aABTOMATU3MPOBAHHOW CHUCTEMBI YIPABICHUS © IEpPEUYCHb
MEPOTIPUITHH 1O MOATOTOBKE 00BbEKTa K BHEIPEHUIO.

Ha  »sTom aramne OCYILIECTBIISCTCS KOMILJICKC HAaY4YHO-UCCIEN0BATEIbCKUX u
AKCIIEPUMEHTAJIbHBIX pa0OT JIJIsi BHIOOpA OCHOBHBIX IMTPOCKTHBIX PEIICHUH M pacyeT IKOHOMHYECKOM
3¢ (HEKTUBHOCTH CHCTEMBI.

CocraB U coiep)KaHue TEXHUIECKOTO ITPOEKTa MpUBEACHBI B TabuIe 3.4.

Tabnuma 3.4 — Coodepoicanue mexHu4ecko2o npoekma

Paznen Copnep:xanue

1 |[losicHuTenbHAs 3alMCKa () OCHOBAaHUS AJS Pa3pabOTKH CHCTEMEI

0) TmepedYeHb OPraHU3AINHA Pa3padOTINKOB

B) KpaTKas XapaKTepHCTHKa OOBEKTa C YyKa3aHHeM OCHOBHBIX TEXHHKO-
SKOHOMHYECKHX MOKasarened ero (yHKIMOHMPOBAHUS M CBS3€H C IPYTUMH
00BbeKTaMu

I) KpaTkue CBeAEHHs 00 OCHOBHBIX NMPOEKTHBIX PEHICHHSX MO (YHKIHMOHAIBHON 1
00eCneyrBaONIMM YaCcTsIM CHCTEMBI

2 | DyHKOMOHAIBHAS U ) 00OCHOBaHME BBIIEISEMBIX ITO/ICHCTEM, X IIEpEUeHb U Ha3HAYCHHUE
OpraHU3aIOHHAS €) MepeyueHb 33/1a4, PEIaeMbIX B KX/IOH IT0ICHCTEME, C KPATKOW XapaKTepUCTUKON
CTPYKTypa CHCTEMEI HX COZEPXKaHUS

K) cxemMa WH(POPMANHMOHHBIX CBS3eH MEXIY MOACHCTEMAMH W MEXIy 3aJadamMH B
paMKax Kax oW MOoJCUCTEMBI

3 |IlocraHOBKa 3a/1a4 1 3) OpraHU3alMOHHO-SKOHOMHYECKasl CYIIHOCTh 3aJadd (HauMEHOBaHHE, IeNb
QJITOPUTMBI PEIICHHS peLIeHus, KpaTKoe COJepKaHHe, METOM, NMEPUOAMYHOCTh W BpPEMs PEIICHHS
3a71a4, criocoObl cOOpa 1 mepeiau JaHHBIX, CBSI3b 331a4M C JPYTHMMH 33aJa9aMH,
XapaKTep MCIOIb30BaHUs PE3YIIbTaTOB PELICHUs], B KOTOPBIX OHU HCHOJIb3YIOTCS)

1) SKOHOMHKO-MaTeMaTH4YecKass MOJeNb 3afadd (CTPYKTYpHass W pa3BepHyTas
(dhopma mpencTaBICHMS)

K) BXOJAHas omepaTuBHas MH(popMaims ( XapaKTepHCTHKa MOKa3aTelel, Iuama3oH
W3MEHEeHHsI, POPMBI IIPEICTABICH)

1) HopMmatuBHO-cupaBouHas wuHpopMmamms ( HCU) (comepxkanne u  GOpMbI
MIPECTABIICHNS)

M) uH(pOpMAIH, XpaHUMAas IS CBA3H C IPYTHMU 33/1a4aMU

H) wuH(pOpManys, HaKarIuBaeMas Il OCIIeTyIONINX PENIEeHHH JaHHOH 3a/1a41

0) wuH(popManus MO BHECEHWIO HM3MEHEHMH ( cCHUcTeMa BHECEHMs HW3MEHCHHH W
nepedeHb NHHOPMALIUH, IT0/IBEPratoIIeiicss N3MEHEHUSIM)

1) ITOPUTM pEHIeHUsl 3afa4du (I0CIeJ0BAaTEIbHOCTh JSTAallOB pacdera, CXema,
pacyeTHble (HOPMYJIBI)

P) KOHTPONBHBIH TpuMep (HaOOp 3aloJHEHHBIX JaHHBIMH (OPM  BXOIHBIX
JOKYMEHTOB, YCIOBHBIE IOKYMEHTBI C HAKaIDIMBaeMOH W  XpaHUMOI
nHpopManuei, GopMBI BBEIXOTHBIX JOKYMEHTOB, 3allOJTHEHHBIE IO pe3yjbTaTaM
pemeHust SKOHOMHUKO-TEXHIHYECKON 3a/1a4 ¥ B COOTBETCTBUH C pa3pabOTaHHBIM
aITOPUTMOM pacyera)

4 |OpraHusanus C) HCTOYHHKH MOCTYIUICHUS MH()OPMAIIUH U CIIOCOOBI €€ TIepeIadun
WH(POPMAIMOHHOW 0a3bl  |T) COBOKYIIHOCTBH MOKA3aTele, HCIOIb3yEMbIX B CHCTEME

y) COCTaB JOKYMCHTOB, CPOKH H MEPUOTUIHOCTD MX MOCTYILUICHUS
() OCHOBHBIEC MPOCKTHBIE peneHHs Mo opranu3anuu ¢pouaa HCHU
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x) cocra HCH, Britouass mepedeHb PEKBU3UTOB, MX OIPEIENCHUE, IHana3oH
HM3MEHEHHUs U nepeueHs Jokymentos HCU

1) mnepedeHb MaccuBoB HCH, ux o0beM, NOPSIOK M 4YacTOTa KOPPEKTHPOBKU
nH(pOpMAITHH

4q) crpykrypa ¢ouma HCH c omnmcanmeM CBSI3M MEXIy €ro JIIEMEHTaMHU;
TpeOOBaHUS K TEXHOIOTHN CO3aHMS U BeaeHHU (HOHIa

II) METOABI XPAHCHMS, IONCKA, BHECCHNSI MI3MEHEHUH U KOHTPOJIS

1) oIpenesneHne 00beMOB 1 MoTOKOB HHpopmanuun HCU

bI) KOHTPOJBHBIA puMep 10 BHeceHuto m3merneHnit B HCU

9) MNPEIONKEHUs N0 YHU(DUKAIMN TOKYMEHTALUH

5 ||Ans0om dopm

TOKYMEHTOB
6 |Cucrema a) 000CHOBAaHHE CTPYKTYPhI MATEMATHYECKOTO 0OCCIICUCHHSI
MaTeMaTU4eCcKOro b) obocHoBaHHE BEIOOpA CHCTEMBI IPOTPAMMHPOBAHHSI
obecriedeHus C) TepeyYeHb CTAHAAPTHBIX IPOrPaMM
7 | IIpuHOND TOCTPOCHUS d) omnmcanme W 0GOCHOBaHHME CXEMBI TEXHOJIOTHYECKOTO TIporecca 0O0pabOTKH
KOMIUIEKCA TEXHUIECKHX JaHHBIX
CpenCTB e) 000CHOBaHHE W BBHIOOP CTPYKTYPhI KOMIUICKCA TEXHHUYECKHX CPEICTB H €ro

(YHKIIMOHAIBHBIX TPYIIIT

f) o6ocHoBaHMe TpeGoOBaHMI K pa3pabOTKe HECTAHIAPTHOTO 00OPYIOBAHHUS

g) KOMIUIEKC MEPONPHATHA MO OOECHEYEHUI0 HAAEKHOCTH (YHKIMOHUPOBAHUS
TCXHUYCCKUX CPCACTB

8 |Pacuer sxoHOMHYeckoil  |h) cBomHas cMeTa 3aTpaT, CBA3aHHBIX C SKCIUIyaTalueld CHCTEM

9 (EKTUBHOCTH CHCTEMBI i) pacdeT TONOBOH HSKOHOMHYECKOH 3()(PEKTUBHOCTH, HCTOYHHUKAMH KOTOPOM
SIBIIAIOTCS ~ ONTUMH3alMi  TPOU3BOACTBEHHONM  CTPYKTYpBl  XO3sHCTBa
(0OBbenHEHHsT), CHIDKEHUE Ce0ECTOMMOCTH MPOIYKIUH 33 CUET PAOHAIBLHOTO
HCIONB30BaHUSI  MPOHU3BOJCTBEHHBIX PECYpPCOB U  YMEHBIICHHS IOTEPh,
yIIy4IIeHUs] IPUHUMAEMBIX YIIPaBIEHUYECKUX PEeLICHUN

9  |Meponpusrust o J) TepedeHb OpraHW3aLMOHHBIX MEPONPHATHH IO COBEPIICHCTBOBAHUIO OHM3HEC-
MIOJTOTOBKE OOBEKTA K TIPOIIECCOB
BHEJ[PEHHIO CHCTEMBI k) mepedeHp pabOT MO BHEIPEHUIO CHCTEMBI, KOTOPbIC HEOOXOAUMO BBIIOJHHUTH Ha

cTaauu pabodero MpoOeKTUPOBAHMUS, C YKa3aHUEM CPOKOB M OTBETCTBEHHBIX JIUI]

10 |BemoMocTh JOKYyMEHTOB

B 3aBepumieHume craguMM TEXHUYECKOIO MPOEKTHPOBAHUS MNPOM3BOIUTCS  pa3paboTka
JIOKYMEHTAllMU Ha MOCTaBKy CEpUHHO BBITyCKaeMbIX H3Aenuil s komiuiekToBanus MC, a takxke
OTIpeNieNAI0TC TEXHUUYECKUe TpeOOoBaHUS M cocTaBisitoTCs T3 Ha pa3paboOTKy u3Jenui, He
M3TOTOBIISIEMBIX CEPUITHO.

Ha cragun «pabouast TOKyMEHTalUs» OCYIIECTBISIETCS CO3JaHHe MPOrpaMMHOrO MPOAYKTa U
pa3paboTKa BCeil COMPOBOXIAIOUIEH TOKyMEHTaluu. JloKymeHTanus IOJDKHA CcolepkaTh BCE
HE0OXO/IMMBbIE M JIOCTATOYHbIE CBEACHUS I oOecredeHus: BblogHeHHs pabot mo BBoay MC B
JICUCTBHE W €€ OKCIUIyaTallud, a Takke Ul MOJJEP/KaHMWS YPOBHS OKCILIyaTallMOHHBIX
XapakTepUCTUK  (KauecTBa) cHcTeMbl. Pa3paOoTaHHas  JOKyMEHTAlus JOJDKHA  OBITh
COOTBETCTBYIOIIUM 00pa3oM odopmiieHa, corjlacoBaHa U yTBEPXKICHA.

g C, koTopble SBISAIOTCS Pa3HOBUIHOCTHIO aBTOMAaTU3HPOBAaHHBIX CHCTEM, YCTAHABIMBAIOT
CIIEyIOIINE€ OCHOBHBIE BHJbl HCHBITAHUMN: MpEIBAPUTENIbHBIC, OMNbITHAS JKCIUTyaTalus |
npuemouHsle. [Ipy HEOOXOIUMOCTH JOIMYCKAeTCsl JIOMOJIHUTENFHO NpPOBEJIEHHE APYTHUX BHUIOB
UCIBITAHUHN CUCTEMBI U €€ YacTel.

B 3aBucumoctu ot B3aumocBszedl yacteit UC u oObekTa aBTOMATH3allMK HCIIBITAHUS MOTYT
OBITH ABTOHOMHBIE MJIM KOMILJIEKCHbIE. ABTOHOMHBIE HCIIBITAHHUSI OXBATHIBAIOT YaCTH CUCTEMbl. Ux
IPOBOASAT IO MEPE TOTOBHOCTHM 4YacTed CHCTEMBl K CJade B ONBITHYIO 3KCIUIyaTalHIo.
KomMmmuiekcHble MCIBITaHUS MPOBOAAT Ul TPYII B3aUMOCBSI3aHHBIX 4acTe€d WM JJISl CUCTEMBI B
L[EJIOM.

Jlns TmiIaHUpOBaHMS TPOBENEHHS BCEX BHJOB HCHBITAaHUHA pa3pabaThIBaeTCsl JTOKYMEHT
«[Iporpamma u Meronuka UcCHbITaHUIY. Pa3paboTumk JOKyMEHTa YCTaHABJIMBAEeTCS B JIOTOBOpE
wi T3. B kadecTBe NpUIOKEHUS B JOKYMEHT MOIYT BKJIIOUAThCS TECThl MM KOHTPOJIbHBIE
MIPUMEPBL.

[IpenBapuTenbHble MCIBITAHUS MPOBOJAT VIS ONpPEIeNeHHsT pab0TOCIIOCOOHOCTH CHCTEMBI U
pElIeHUsT BOIIPOCAa O BO3MOXKHOCTH €€ NPUEMKHU B OIBITHYIO 3KcIuryaranuio. [IpensapurenbHbie
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UCIBITAHUS CJIEIYET BBIMOJHATH MOCIE MPOBEACHHS Pa3paOOTUMKOM OTJIAJKU U TECTHPOBAHUS
MOCTABJIACMBIX TMPOrpaMMHBIX W TCXHHUYCCKUX CPCACTB CHCTCMbI U TMPCACTABJIICHHUA UM
COOTBETCTBYIOIIMX JTIOKYMEHTOB 00 MX FOTOBHOCTH K MCIBITAHUSIM, a TaKXKe MOCJIe 03HAKOMIICHHS
nepconana MC ¢ skcrutyaTalliOHHOM TOKYMEHTALUEH.

OnBITHYIO 3KCIUTYaTallUI0 CUCTEMBI IPOBOJST C LBl OmpesiesieHus GakTUYeCKUX 3HaYCHUM
KOJIMYCCTBCHHBIX M KAQYCCTBCHHBIX XAPAKTCPUCTUK CUCTEMbI U TOTOBHOCTHU IICPCOHAJIA K pa60Te B
ycIoBUsAX €€ (YHKIMOHMPOBAHUS, a TakKe oOmnpenesieHus QakTudecko >PQPEeKTUBHOCTH H
KOPPEKTHPOBKH, ITPU HEOOXOIUMOCTH, JOKYMEHTALIUH.

[IpremouHbIe UCTIBITAHUS IPOBOJAT ISl OMPECIICHUSI COOTBETCTBHSI CUCTEMBI TEXHUYECKOMY
3a/IaHHI0, OIICHKH KaueCTBa OIBITHOM 3KCILTyaTallMi M PELIEHUs BOIPOCa O BO3MOKHOCTHU MTPUEMKHU
CUCTEMBI B TIOCTOSIHHYIO SKCILTyaTaIHIo.

Paznen 4. TEXHOJIOITHA MW METOAOJIOIUA TTPOEKTHUPOBAHUA
ABTOMATHU3UPOBAHHbBIX HHO®OPMAIIMOHHBIX CUCTEM

Tema 4.1. Cnenuduka MHPOPMALNMOHHBIX NMPOTPAMMHBIX CHCTeM (cHMcTeM 00padoTKH
JAHHBIX)

N3BectHo, yTo MIC B 3aBUCHUMOCTH OT KOHKPETHOW OOJaCTH MPUMEHEHUS TOBOJIBHO CHUIIBHO
pa3nuyaroTcs MO CBOM (DYHKIMSM, apXUTEKType M peanu3anud. OIHAKO, MOKHO BBIICITUTH MO
KpaiiHeil Mepe /1Ba CBOICTBa, KOTOpbIE SBIAIOTCS 00muMu ais Beex UC.

Bo-niepBrix, mobas MC npennasHadeHa i cOopa, XpaHeHUs W 00OpabOTKU HMH(OOpMAINH.
[Toaromy B ocHoBe o060t UC nexuT cpena xpaHeHHMsl U JocTyma K aaHHbIM. Cpena OJKHA
o0ecreynBaTh YpOBEHb HAJCKHOCTH XpaHEHHS U IPPEKTHBHOCTH JTOCTYINAa B COOTBETCTBYIOIICH
ob6nactu npumenenussi UC. OnHako B BBHIYUCIUTENBHBIX MMPOTPAMMHBIX CHCTEMax HaJIM4Yue TaKoil
cpenpl He sBiseTcsl oOs3arenbHbIM. OCHOBHBIM TpeOOBaHMEM K IPOTpaMMe, BBIMOJIHSIOIIEH
YHCJICHHBIE pacyeThl, SABIsETCs ee ObICTpoJieiicTBHE. 37iech HYKHO, YTOOBI MMporpaMma MnpousBesna
JIOCTaTOYHO TOYHBIE pE3YylbTAaThl 3a YCTAHOBJIEHHOE BpeMsA. [Ipu 3TOM BHeEWIHsAS MNaMATh
UCIIOJIB3YETCSl Il MEPUOJUYECKOro (HEYacTOr0) COXPAHEHHs IPOMEKYTOUHBIX PpE3yJIbTaTOB
BBIYHCIICHH, YTOOBI B CIydae cOOsl KOMITBIOTEPa MOKHO OBLIO MPOJIOJKUTH padOTy POrpaMMBbl OT
COXPAHEHHOM KOHTPOJIBHON TOUYKH.

Bo-BToprix, MIC opueHTHpyeTcss Ha KOHEYHOIO II0JIb30BATENsl, HampuMmep, OaHKOBCKOIO
kJepka. Takue 1monb30BaTeNld MOTYT OBITh JJaleKH OT KOMIbloTepoB. [lng Hux tepmunan, [1K wum
paboyasi CTaHIMS MPEICTaBISIOT COOON JHIIb Opyaue UX COOCTBEHHOM mpodecCHOHATIbHON
nesrenbHocTH. [lostomy WC nomkna o0nagaTh HpPOCTHIM, YAOOHBIM, JIETKO OCBaMBaEMbIM
uHTep(deiicoM, KOTOPBIM AOIKEH MPEeJOCTaBUTh KOHEUHOMY IOJIB30BaTENI0 BCE HEOOXOIUMbIE /IS
ero paboTsel (PyHKIMH, HO B TO € BpeMs HE JaTb €My BO3MOXKHOCTb BBINIOJHMTH KakHue JHO0
muiiHue AeiictBus. CerofHsi O4eHb MONYJSpHBI rpaduyeckue MHTEp(HENHChl ¢ MEHIO0, KHOMKAMU,
MOJCKa3KaMu U T.II., @ TIOTOMY MHOTHE COBPEMEHHbIE CpeACTBa pa3pabOTKU HMH(POPMAIMOHHBIX
MPUIOKEHUH OPUEHTHPOBAHBI Ha pa3pabOTKU TaKUX UHTEP(EICOB.

Crenyer 3aMeTUTh, YTO €I JUIst JTt000# coBpeMenHoi MC Hamuuue pa3BUTHIX HHTEP(hEHCHBIX
CPEJIICTB SIBJISIETCS 005S3aTeIbHBIM, TO JUIsl BHIYUCIUTENbHBIX IPOTPAMMHBIX CUCTEM UX HAJIUYUE HE
o0s3aTesbHO. OOYCIOBICHO 3TO TEM, YTO CEPbE3HBIE BHIUMCIUTENBHBIE IPOrPaMMBbl, KaK MPaBUIIO,
MOYTH YHUKAJBHBI, PaCUEThl BBIMOJIHSIIOTCS JIMOO pa3paboTUMKaMH MPOTpaMM, JIUOO JIOJbMHU U3
TOTO K€ OKPYXEHHUS, JUIsI KOTOPBIX TOpa3io BakHEe OBICTPOJICHCTBHE BHIYUCICHUH, YeM yI00CTBO
3alycKa MporpaMMbl, a HaJlM4HMe Pa3BUTOro MHTepdeiica MpenanoiaraeT CyIECTBEHHBIH pacxo
KOMITBIOTEPHBIX pecypcoB. I[lockonbky 3(()EeKTHBHOCTH HCHOJB30BAHUS CHUCTEM 3aBUCHUT OT
KauecTBa MHTep(eiica, a monb3oBaTeNu BecbMa yacTo cyAsT o kadectBe MC B menom, ucxons
TaKXKe M3 KauecTBa ee HHTepdeiica, TO NpU MOCTPOESHUH MOJIHOTO HHTepdeiica HeoOXoauMOo
YUUTHIBaTh TPEOOBAHMUS AICTETUYHOCTU U YI0OCTBA, a TAaK’K€ MPUHUMATh BO BHUMaHHE 0COOEHHOCTH
KOHKpeTHOU obnactu npumenenus VC.
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Tema 4.2. TpyanocTu, BcTpeyarouuecs npu npoekruposannu UC

[Ipu cozmanmm MIC BecbMa 4YacTO NPUHUMAIIUCH MAOIMYIICHHS, KOTOpbIe (PaKTHUUECKH HE
onpaspiBanuch. K HUM oTHOCATCSA:

1. Yem Oonblue, TeM Jydile, T.€. YNPaBIEHYECKOMY IEpPCOHAy 4acTO IPEJOCTaBIIAIOCH
uHpopmanuu Oonblie, yeM eMmy TpeboBanock. OIHAKO NaHHBIE CIIEAOBANO OBl MPOBEPATH Ha
PEJICBAaHTHOCTh M KOHLEHTPUPOBATh UX B COOTBETCTBUU C JEHCTBUTENIBHBIMU IHOTPEOHOCTSIMH.
Hanpumep, cnenoBano Obl JaBaTh KOHTPOJIBHBIE UTOTH, @ HE JIETaJIbHbBIC JaHHbIC.

2. YmopaBieHYECKHH TMepcOHaT HYKIAeTCs BO Bceld ToW HMHPOpMAIMKM, KOTOPYIO OH
3anpamuBaeT. AJMUHUCTPATOPbl YacTO BIAJAalOT B MCKYLIEHUE 3allPOCUTH BCIO JIOCTYIHYIO
UHPOPMALIMIO, OJIHAKO CHUCTEMHBIM AaHAIUTUK JOJDKEH TIapaHTUpOBaTh, YTO IOTPEOHOCTH B
uHpopManuu OyayT YAOBIETBOPATHCS TOJBKO JIMIIB MOCIE TIIATEIBHOTO UCCIEI0BAaHMS Ipoliecca
npuHATHS perieHus. [lpu 3ToM mHpOpManusa He JOJKHA MOCTaBJIATHCS TOJBKO 10 TOM HMPUYMHE,
4T0 OHa JocTymHa. [103TOMYy CHCTEMHOMY aHAJIMTUKYy HEOOXOJUMO 3HAaTh O JEHCTBUTEIBHBIX
HOTpPeOHOCTAX aAMUHUCTPATOPOB.

3. TIpouecc mpUHATHS PEUICHUH CIIOCOOCTBYET Pa3BUTHIO IMpencTaBisieMol mH(opMmarmn. B
JNEUCTBUTENILHOCTH ~ aJIMUHHCTPATOpbl ~ MOTyT  ()aKTUYECKH  HUTHOPUPOBATh  IOJy4aeMyHo
MH(pOpPMaLIMIO, XOTS OHA U SABJISETCS PEJEBAHTHOMW, MOJIArasch TOJIBKO HAa CBOIO MHTYULUIO, OIBIT,
3HaHus. OHU JOJDKHBI 3HaTh IOTEHLIMAIbHbIE BO3MOXKHOCTH CHCTEMBl, U UM JOJDKHO OBITH
rapaHTHPOBaHO Y(P(HEKTUBHOE HCIIOIE30BAaHUE ITHX BO3MOKHOCTEH.

4. TloBplllIeHNE KOMMYHUKA0EIBHOCTH BeIET K POCTy 3¢ (deKkTuBHOCTH paboThl. DakTHUecKu
aaMUHUCTpaTOphl, padortatone ¢ MC, MOryr mmMerp HOCTyn K MH(POPMALWHU, OTHOCSIIEHCS K
JPYTMM TOJpPA3AEICHUSAM WIM IOJACUCTEMaM opraHu3auuud. Ho 3TO, B KOHIIE KOHIIOB, MOXET
NPUBECTH K HEXKEJIATeIbHBIM KOH(QIMKTHBIM CHUTYallUsIM MEXIy HozapasneneHusiMa. [logoOHbie
HOCJHEACTBHUS JOJDKHBI OBITh IPEIyCMOTPEHbI A0 TOro, Kak OyJeT pa3pemeHo CBOOOAHOE
M0JIb30BaHNE UHPOPMAITHEH.

5. AAMUHUCTpATOpP JOJDKEH TOJBKO YMETh MCIONb30BaTh cuctemy. OJHAKO Al TOTO YTOOBI
UMETh BO3MOXKHOCTb OILIEHUTh CHCTEMY M OCYIIECTBISATH YIPaBJICHHUE €10, aJIMUHUCTPATOPY
Heo0Xx01uMo 0071a/1aTh HEKOTOPBIMH 3HAaHUSMH 0 MexaHu3Mme pabotsl VIC.

Taxum o0pazom, npoektupoBanne MIC — BecbMa TOHKUHM U CJIOXHBINA MpoliEcC, a TOTOMY He
MOYKET OBITh MOPYYEH TOJIBKO TEXHUUECKUM paOOTHHUKAM.

Tema 4.3. Kpurtepuu cozpanus UC

OCHOBHBIM KPHUTEPHSIMHU, KOTOPBIM JIOJDKHA YIOBIETBOPATH MC MpH ee MOCTpOSHUH SIBIISTFOTCSI:

1. PeneBaHTHOCTB, T.€. OJdy4aeMasi HHPOpMaLUs J0JKHA OBITh peleBaHTHA 3arpocam JI000ro
JU1a, TPUHUMAIOIIIETO PelIeHUs. JTa HHPOpMaIUs Pa3INIaeTCs B 3aBUCUMOCTH OT MOTpeOuTeneH,
KOTOPBIMH MOTYT OBITh, HampuMep, JUPEKTOp (GUPMbl WM TeXHUK. CyIIECTBYIOT KIIHOYEBbIE
paznmuumsi MeXIy HaHHBIMH W wuH(popmarmeir. Mudopmamuss - 5TO JaHHBIE pEJICBaHTHBIC
OTPEOUTEITIO.

2. YnupaBieHrne 10 OTKJIOHEHUSM. AJIMUHICTPAaTUBHOMY PaOOTHHKY HE TpeOyeTcst OOIBIIOro
KOJINYECTBA JIeTaIbHON MH(POPMALIMU, HO OH JOJDKEH OBbITh XOpOIIO OCBEIOMIIEH O KPUTHYECKUX
(axTopax, BIUSIONIMX HA ycrieX (PUPMBI WIIH OpTaHU3aIIH.

3. TouHoctb. JlaHHBIE, Ha OCHOBE KOTOPBIX (hopMuUpyeTcs HHPOpPMALUs, TOJKHBI OBITh
NPaBUJIBHBI C TEM, YTOOBI pEIIeHHUs TPUHIMAJINCh Ha OCHOBE TOYHOH HH(MOpMAIiH, TpeOyeMo st
paccmaTpuBaeMoi 3aaud. TOYHOCTh TakKe MPEAINoJaraeT, 4To MH(GOpMaIUs OTpaXkaeT TeKyllee
COCTOSIHUE H, CIIEZIOBATENIbHO, OHA HE JIOJKHA OCHOBBIBATHCS HA YCTApPEBIIUX JaHHBIX.

4. CBOEBpPEMEHHOCTb, T.€. MH(OpMAIUs JTO0JKHA MPETOCTABIATECA UMEHHO TOIJIa, KOT/la OHA
HeoOXoarMa TOTPEOUTEIIO.

5. Tpucnocobnasemocts. Cucrema JO0KHA OBITH CIIOCOOHA YIOBJIETBOPSATH pPA3TUYHBIC
3alpochl MOJb30BaTENsl. OTH 3alpochl MOTYT NPUHUMATh (OPMY KOHTPOJSI UTOTOBBIX CYMM,
HampuMmep, oObema CcObITAa 1O  ONpENeJIeHHOMY MOJpa3/eleHui0 wWin  ObiTh  Ooisee
JeTaM3UPOBAaHHBIMU, HallpUMep, 3anpoc 00 o0bemMe cObITa, peaTu30BaHHOM OTJIEIbHBIM areHTOM.
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B cucreme O0mKHBI OBITH TakXKe MPEIyCMOTPEHBI BO3MOXKHOCTH TMEPENpPOEKTUPOBAHUS B
COOTBCTCTBHH C USMCHAOIIUMUCA HOTp€6HOCT}IMI/I M10JIL30BAaTEIICH.

6. YcranoBnenue HaOopa 1eneil. Ocobasi BaKHOCTh ATOTO TPEeOOBaHUS COCTOUT B TOM, YTO
«ECIId C CaMOT0 Hauaja YeTKO OIMpPEACNICHbI e CUCTEMbI, TO MOXHO CYJIUTh O TOM, JOCTUTAIOTCA
I OHM B JCUCTBUTENBHOCTH; 3TO, CIEIOBAaTEIbHO, [Ja€T HEKOTOPYKD Mepy OLEHKH
paboTOCIIOCOOHOCTH CUCTEMBI U CTETICHb MPUTOAHOCTH ee it opranusanun» (LLlogepoex I1. I1.).
Crnenyer OTMETHTH, YTO CKazaHHOe npuMeHuTenbHO K MC B 1enoM, NpUMEHHMO W K ee J1to0oi
OTAEJBHO B35ITOM NOJACUCTEME.

PA3JEJ 5. TPEBGOBAHUSI K OPTAHU3ALIMU JUAJIOTA U MMPEJCTABJIEHUIO
JTAHHBIX

Jlexuust IpOBOUTCS B MHTEPAKTUBHOMN popmMe ¢ pa300poM KOHKPETHBIX cuTyanui (3 vac.)
Tema 5.1. Crparerun nocrpoenuns UC

[Tockonbky paznuuust Mexay MC upe3BblYaiiHO BENMKH, a MPOOJIEMbl MPOEKTUPOBAHUS U
peanu3aly ONpeAeNsoTces NpolieMaMu IPAKTUYECKOro XapakTepa BHE 3aBUCUMOCTH OT TOTO,
SIBIISIIOTCSL JIM OHU TOJUTHYECKUMH, (UHAHCOBBIMH MM TICHXOJOTHYECKUMH, TO JIy4llle BCETO
OIPEACIUTh CTPATErHI0 NMPOCKTUPOBAHUA I KaXJI0H KOHKPETHOM OpPraHU3allU{, YTO MO3BOJUT
Yy4€CTh YKa3aHHbIE IPOOJIEMBI 10 Hadyala pa3pabOTKU KOHKPETHON MH(POPMAIIMOHHON MoJienu. DTo
CBSI3aHO €LIE U C TEM, YTO CTpATErus, WIM CUCTEMAa HAIIUX B3IVISIOB OTHOCHUTEIBHO OpPraHU3alluy,
OKa3bIBAaeT CYIIECTBEHHOE BIIMSHHE Ha paszpabarbiBaeMyro Mozenb. Iloaromy, ecnum moaxon
OIIPEZEIICH, TO XapaKTEPUCTUKH PEaIbHONM OpPraHU3allid Y)K€ MOYKHO OTPa3suTh HENOCPEACTBEHHO
Ha WH(POPMALMOHHON MOJENH, a CJIEA0BaTeNIbHO, pa3pabOTaHHBIN MPOEKT CUCTEMBI OyneT MeHee
aOCTpaKTHBIM U OoJsiee peleBaHTHBIM MOTPEOHOCTAM opraHusanuu. Eciu jke cTpaTerusi okakeTcs
OIIMOOYHOM, a MpaKTUYeCcKre MpoOieMbl HE OYAYT YUTEHbI B JOCTaTOUHOM CTENEHU, TO MOTYyUUTCS
YUCTO TEOPETHUUECKUM IPOEKT.

W3BecTeH 1enblil psig o0IMX CTpaTeruii, KOTOpbIe HE SBISAIOTCA B3aMMOMUCKIIOYAIOIIUMU U Ha
IpaKTUKE J1100ast U3 HUX MOKET MPUMEHATHCS BMECTE C APYTUMH.

IToaxon oT OpraHu3anMOHHON CTPYKTYPHI

OTOT MOAXOJ NPUMEHUM B CHUCTEMe, KOoTopass Oa3upyercss Ha CYLIECTBYIOIIMX TIpaHHIIAX
opraHuzaiuu u ee cTpykrype. K G yHKIIMOHAIBHBIM 001aCTSAM IEATEIbHOCTH OPraHU3alii OOBIYHO
OTHOCSIT (PMHAHCHI, MPOU3BOICTBO MPOAYKIINU, IEPCOHAJI, yYACTHE B PhIHKE U 3aKa3bl. DTOT MOJIXO/
HE SIBJSIETCS paJMKajdbHO HOBBIM U peanuzanusi VIC He TpeOyeT mMepecTpoiKM CyIIEeCTBYIOLICH
cucrembl ynpaieHus: (CY). OCHOBHOIl HENOCTaTOK — MOXET OBbITh YIYIIEHAa BO3MOKHOCTh
COBEpPILEHCTBOBAHUS OpraHU3alliy, a TaK)Ke YCTApEBIINE METO/bI, TEPSAIOLINE KU3HECTIOCOOHOCTD
yepes OMpeJIelIeHHbIE POMEKYTKH BPEMEHH, BEPOSITHEE BCETO OKAXYTCS IEPEHECEHHBIMU B HOBYIO
cucremy. [1o3ToMy m0X0/1, OCHOBAaHHBIN Ha OPraHU3ALMOHHON CTPYKType, HanboJiee MPUMEHUM B
cilyudae, Korja cepa AedTelbHOCTH (PUPMBI JOCTaTOYHO KOHCEPBATUBHA, U UTO 3TOT MOJAXOJ JaeT
BpeMs JJIsl TOTO, YTOOBI BOCIIPHUHATH HOBYIO TEXHOJIOTHIO.

IMoaxoxa ¢ 0T/10KeHHOM UHTErpanuen

OTOT MOAXOA pa3yMeH, KOrja He CYIIECTBYIOT BIIOJIHE SICHOTO IPEACTaBICHHUS O TOM, Kak
Oyner pa3BuBaThcst UC B opranuzaiuu, MoCKOJIbKY MOPOXKJIAET MEHbIIE TPoOIeM, YeM Ype3MEPHO
aM6HHH03HBIﬁ IJ1aH. pr,HHOCTI/I NPUMEHCHHUA JAaHHOI'O0 IoAXOJa 3aKJIHYaroTCaA B TOM, UYTO
HE3aBUCHMBIE MOACUCTEMBI MOTYT Pa3BUBAThCS B OOJIBIINE CUCTEMBI U MOCIEYIOIIAsi HHTETpaLus,
ecii OHa OyneT BO3MOXHA, MOXKET OKa3zaTbed CiloXHOW u jgoporoi. Ilostomy 3amaua
OKOHYATEeJIbHOTO O0BEJUHEHHUSI CUCTEMBI MOKET CTOJIKHYThCS C OoJjiee Cepbe3HBIMU MPOOJIeMaMH,
YyeM IIPOCTO 3a/ieprKKa poliecca MHTerpalyu.
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IMoxxoxa, 6asupywommiics Ha cOOpe TaHHbIX

B pamkax Ttakoro monaxojga Ha mepBoM dTame mnpoektupoBaHus MC ocoboe 3HaueHue
npugaeTcsi cOOpy BCeX JaHHBIX, KOTOPhIE MOTYT OBITh MCIIOJIb30BaHBI B CHCTEME. 3aTeM JaHHBIC
THIATENTFHO KIACCU(DHUIIMPYIOTCS, YTO TIOMOTAET MOHATh, KaKk OyIyT MUCIOIB30BaThCS JaHHBIC, YTO
OKKET ONPECICHHOE BO3JICHCTBHE HA CIIOCOOBI OCIICIYIONIETO UCIOIb30BAHUS JaHHBIX.

C KoMMep4YecKOW TOYKH 3pEHHS WJes HCIONb30BaHMs cOOpa MaHHBIX B clydae, KOorja
pe3yJibTaT MOXXET OKa3aThCsl IOJIE3HBIM Ha HEKOTOPOM OTPaHWYCHHOM OTPE3KE BPEMEHH B
OynymeMm, umeer Maio cmbicia. OmHAko B OONBIIMHCTBE KOMMEPUYECKHX CHCTEM JIaHHBIE
COOMPAIOTCS KaK no60uHble TPOMYKTHl (DYHKIIMOHUPOBAHHS ATHX cucTeM. Kak mpaBmiio, 310
COOOIIEHUs, COCTOSIIME M3 TEKYIIMX BBIBEPCHHBIX MAHHBIX, M HA HMX OCHOBE MOXET OBITh
paspaborana xopomas VC. OcHOBHas TPYJHOCTh KpOETCS HE TOJIBKO B OOJIACTH JETaTbHON
KJIacCU(UKALMK, HO M B BBIOOpPE MCTOYHHMKA JAaHHBIX, JOCTOBEPHOCTU JAHHBIX W BO3MOXKHOCTHU
yIAJICHUS TaHHBIX MTOCIIE TOTEPH UX 3HAYMMOCTH.

Iloaxoa, ocHOBaHHBIM HA HCIOJL30BAHUH 0a3 JaHHBIX

DTOT MOJIXO/ TAaKXKe MPEAINOIAraeT OCYIIECTBICHHE cOopa, XpaHEHHS U MOAJCPKKH OOJIBIIOr0
KOJIMYECTBA JaHHbIX. [laHHBIE HOMKHBI OBITH [ETANM3UPOBAHBI [0 TAKOW CTEMEHU, YTOObI
COJIepKaTh BCE HEOOXOIUMOE ISl ONIEPAIIMOHHOTO U aJIMUHUCTPATUBHOTO YIIPABJICHUS B JIEJTIOBOM
cpepe. CooTBeTcTByIOmIas 0Oa3a JaHHBIX OYJIET HCHOJIb30BAThCS BCEMHU MOJCUCTEMAMH U
aOOHEHTaMH, KOTOpblE IO Mepe HEOOXOAMMOCTH OyIyT OCYHIECTBJIATh K Hel poctym. BbJ{
noanepkuBaercss gocratouyHo pas3ButeiM [1O-CYBJl. Ho ero (ITO) ucnonbp3oBaHue CBs3aHO C
OpraHM3aIeil JOCTATOYHO CIIOKHOHM CITy»XObI, oOecrednBaronieii 0e30MacHOCTh, CEKPETHOCTh U
TOYHOCTb JaHHbIX. [10AX0/, OCHOBaHHBIN Ha COBpEeMEHHOU TexHojoruu BeaeHus bJl, 3acinyxuBaer
emie OOJBIIEr0 BHUMAHHS IO JBYM HIPHYMHAM: BO-TICPBBIX, JaXK€ €CIIM Mbl M HE MOIyYUM
3aBepiieHHOM MC, TO 3a cueT HE3aBUCHUMOCTHU JAHHBIX YIPOILAETCA PAa3BUTHE CUCTEMBI, U BO-
BTOPBIX, TPH TaKOM IOAX0J¢ OOeCrneuYnBaeTCs BO3MOXKHOCTh C ITOMOIIBIO SI3BIKA 3alPOCOB
MPEIOCTaBUTD IOJIb30BATENSIM HETIOCPEICTBEHHBIN JOCTYI K MH(POPMAIIHH.

ITonxoa «cBepXy BHU3»

OTOT MOAXOA BJIEYET 3a cO0OW ompeneneHue HMH(POPMALMOHHBIX MOTpeOHOCTEW UIsl BCel
MOCJIEI0BATEIbHOCTH YPOBHEH yNpaBieHus, HauMHas OT OLEHKH MOTpeOHOCTEH yNpaBieHUs U
obmux mener Bcero OuszHeca. Ecim mudopmarus, TpeOyemass Ha BBICIIEM YPOBHE, OCTAeTCs
OTHOCHUTEJIbHO YCTOWYMBOM MO CTENEHU JIeTabHOCTH, COJEPKAHUIO M YaCTOTE UCIOIb30BAHUSA, TO
CHCTEMBI MOTYT yJIOBJIETBOPHTH ITUM TPEOOBAHHSIM.

PaccmarpuBaeMsblii OAX0JI MOXKET ObITh OOOCHOBAHHBIM M TaM, Iie CYLIECTBYET pa3HHUIA B
tune uHpopmanuu, TpeOyeMol Ha pa3iIMuHbIX YpOBHAX. OJHAKO, MPU STOM TepseTcs [Ba
OCHOBHBIX Ipeumyiectsa bJl, conepkamux nmoonepannoHHble JaHHbIE, 8 MIMEHHO, IPEUMYIIECTBA,
BBITEKAIOIINE U3 TOTO, YTO IIEHHOCTh MHPOPMAIIUH ONPEIEISETCS OTepannueil ¥ 4To JOCTOBEPHOCTh
JTAHHBIX MOXET OBITh YCTaHOBJIEHA COBMECTHO C IMOPOXKJAIOIIEH X ONepaLny.

Hanpuwmep, ecnu ynpaBiIeHUECKHI ammapar BBICIIETO YPOBHS ITOJIYUUT CBEACHHUS 00 oOIieM
quCiIe CIYKAIUX W3 IUIATeXHOW BEIOMOCTH, TO JAaHHBIE, BEPOATHO, OyIyT TOYHBI, a CIOCO0 HX
noydeHus: — aemeB. Eciu ke s aTo nenu Oynet ucmnoiib3oBaThesl oTAenbHas C, B koTopoi
o0Iiee 4YMCIO CIY)XallMX IOJCUMTBHIBAETCS HAa OCHOBE OOIIEro 4Mcia KapTo4yeK, TO CIOCcOo0
MIOJTyYCHHUSI TAHHBIX MOXKET OKa3aThCs OYEHBb JOPOTHM, a PE3ylbTaT — Ooyiee TPYAHBIM B CMBICIIE
YCTAHOBJICHHSI TOCTOBEPHOCTH.

Oo0mecucTeMHBIH MMOAXO0
DTOT MOAXO0/1 OCHOBBIBAETCS HA MPEANOIOKEHUH, YTO €IIe O pean3allui CUCTEMbI BO3MOXKHO
OTIpEeNIeNIUTh U PACIO3HATh B3aMMOCBSI3U MEXIy Bcell 6a30Boit nHdopmarmeit. [Tpu s3ToM mporeccs
cbopa, xpaHeHHsI 1 00pabOTKM JaHHBIX MPOEKTUPYIOTCSA U PEaTU3yIOTCsl B paMKax BCell CUCTEMBI B
nenoM. M XoTg 3TOT MOAXOJ SIBJISETCS UICAbHBIM, €ro MPUMEHEHHE B MOJHOM 00bEeME MOXKET
OKa3aTbCs BECbMa TPYAHBIM U3-3a 00beMa MPAKTUUECKUX, TOJIMTHUYECKUX U COLUAIBHBIX IPOOIEM.
OpHako B OpraHu3alysx, KOTOpbIE €Ile HE MMEIOT Pa3pabOTaHHBIX CHCTEM, JEHCTBYIOMIMX H
CUMTAIOIIMXCSl  YIOBJIETBOPUTEIbHBIMU, PACCMATPUBACMbI TMOAXOX MOXET OBbITh YCIELIHO
IpUMEHEH. JlydlmuMm IpuMepoM NpuMeHeHHs 3Toro noxaxona ssiserca NASA, koropas cpeau
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JpYruX LeNel mocTaBmia 1enb nocemeHus JIyHsl yenoBekoM. B xoxe ero (moaxona) peanusanun
ObuIM pa3paboTaHbl HOBBIE MPEBOCXOIHBIC CTAHAAPTHI HAASKHOCTU M YIPABICHHS MPOEKTOM. B
JAHHOM Cllydae He ObUIO HEOOXOAMMOCTH CO3/aBaTh CHEHUATU3UPOBAHHYIO OPTaHHU3ALUIO II0
pemieHni0 TpoOJeMbl TPWIYHEHHS IyTeM IpeoOpa3oBaHUs CYIIECTBYIOMIEH. 3/1eCh BeCh
ciryeOHBIN mepcoHas OblUT HaOpaH 3aHOBO M BCE BEPHJIM, YTO IIENIM, HA KOTOPbIE HAIIPABJICHBI X
ycuinAa, NOCTHXKUMBI. I[JISI MNPUMCHCHUA 3TOr'0 Ioaxoaa UMCCTCA pAd APYrux CjirydacB, HAIIpUMEp,
KOT/1a KOMITaHHS CTPOUT HOBYIO (haOpHKy MM (HUIHai, a TaKKe, KOTrJa 3aHOBO CTPOUTCS OOJIbHHUIIA
u T.II.

Crnenyer IOMHHTB, YTO 3TOT IMOJAXOJ SIBISETCS WICATU3UPOBAHHBIM U HE MOXET B ITOJHOM
00BbeEME MPUMEHSATHCS B CYLIECTBYIOLEH OpraHU3aliHy.

W3 paccMOTpEeHHBIX MOJXO00B CIEAYET, YTO CTPATErus BHIOOpa MOAXO/a OJDKHA CIIEUAIbHO
dbopMupoBaThCs AT KOHKPETHOW cUcTeMbl. [Ipu 3TOM HEOOXOAMMO MPUHUMATh B pacueT TaKhe
(axTopsl, KaK pa3Mep OpraHu3alMy, IPUPOJA €€ NENOBBIX onepanuii U onbIT. CylecTBEHHO, YTO
BbIOOp CTpaTeruu JOJHKEH OBbITh MPOM3BEIECH IOCJIE TIIATEIBHON OLIEHKM CTENEHU pPHUCKa M
HPEUMYIIECTB BO3MOKHBIX OAXOOB.

Tema 5.2. MeTonoJiorum u TexHOJ10rMU npoexkTupoBanusa UC

OcHoBy npoekra 10001 IC cocTaBisitoT METOI0JIOTUH, TEXHOJIOTUHM U MHCTPYMEHTAJIbHbIE
CpE/ACTBA MPOCKTUPOBAHMSA. METOMOJIOTHS pealn3yeTcsi uepe3 KOHKPETHBIE TEXHOJIOTHH U
MNOoAACPKUBAKOIINE HX CTAHAAPTHI, MCTOAUKHW M HHCTPYMCHTAJIBHBIC CPCACTBA 00ecIIeYnBaloT
BBINIOJTHEHUE IPOIIECCOB JKU3HEHHOTO IUKJIA. TEeXHOJOTHS NPOSKTHPOBAHUS ONpeneNseTcs Kak
COBOKYITHOCTb TPEX COCTABIISIONINX:

1. TIlomaroBoil mpoueaypbl, ONpPENCIAIOMEH IOCIeOBATEIbHOCTh TEXHOJIOTHYECKUX
oreparuii mpoeKTupoBanus. [10CIeHI0O0 00BIYHO MPEICTABISIIOT CleAyoIM 00pa3zoM (puc. 5.1),

l‘f
TexHONOMMYECKAA
B ' onEepaUMa P

T
Puc. 5.1

rae BJl - BXOQHBIE [NaHHBIE: HCXOJHBIC HaHHBIE B CTAaHAAPTHOM IIPEACTABICHHUH, T.€.
JIOKYMEHTBI, padoune MaTepuasbl, pe3yabTaThl IPEIbIIyIIEH Olepalny;

BP - BeIXOHBIE JaHHBIC: PE3YyIbTAThl B CTAHAAPTHOM IIPEACTABICHUH;

M - MexaHW3M: UCIIOJTHUTEINHN, TPOTPAMMHBIE U TEXHHYECKHUE CPEICTBA;

Y - ymnpaBiieHHE: METOAUYECKUE MaTepHUallbl, HMHCTPYKLUU, HOPMATUBBI M CTaHIAPTHI,
KPUTEPUU OLICHKU PE3YJIBTATOB.

2. KputepueB U mpaBui, UCHOIb3YEMbIX I OLEHKH pe3ylbTaTa BBITOJIHEHUS
TEXHOJIOTHYECKHX Olleparuil.

3. TI'paduyeckux U TEKCTOBBIX CpPEJICTB (HOTAIMil), HUCHOJIb3YEMBIX [UJISI OMUCAHUS
IIPOEKTUPYEMOM CHCTEMBI.

TexHonornueckne HHCTPYKLUU, COCTABIISIIOIINE OCHOBHOE COJIEP)KaHUE TEXHOJIOTUH, JOKHbI
COCTOSITh:

- U3 ONMCaHUA MOCIEA0BATEIbHOCTH TEXHOJIOTHYECKUX OTepaluii;

- YCJOBH, B 3aBUCMOCTH OT KOTOPBIX BBIIIOJIHAETCS Ta UJIU MHASI ONIEPALINS;

- OIMCaHWs CaMHX ONEpPALHM.

PeanbHOe mpuMeHeHHe 000 TEXHOJIOTUU MPOEKTUPOBAHUS, pa3pabOTKU U COMPOBOXKICHUS
NC B KOHKpPETHOW OpraHu3allMd M KOHKPETHOM IIPOCKTE HE BO3MOXXHO 0€3 BBIPAaOOTKH psijia
CTaHJapTOB (IIPaBUJI, COTIALICHUN ), KOTOPBIE JOJDKHBI COOJIIOAThCA BCEMHU YYaCTHUKAMH IPOEKTA.
K TakuM ctanzpapram OTHOCHT:

1. Crangapt NpoeKTHPOBAHHUS, KOTOPBIN JOJKEH YCTaHABIUBATH!
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1.1. HabGop HeoOXxomauMmbIX Mojened (aumarpamMM) Ha KaXXIOW CTaadd TPOCKTUPOBAHHUS M
CTETICHb UX JICTATH3AIIH.

1.2. ITpaBuna ¢pukcanuu MpOEKTHBIX PEUICHUH Ha AHarpaMMax, B TOM YHUCIIE:

a) mpaBuJIa UMEHOBaHUSI 00BEKTOB, BKJIIOUAsl COTJIAIICHUS IO TEPMUHOJIOTHH;

0) HaOop aTpHOYTOB /I BCEX OOBEKTOB;

B) mpaBmiia ohOpMIICHHUS AUArpamMM, BKITI04as TpeOOBaHUs K GOpMe U pazMepaM 0OBEKTOB.

1.3. TpeboBanus k KoHGUTypanuu pabOYUX MecT pa3paboT4YMKOB, BKJIHOYAs HACTPOUKH
onepanroHHoi cucteMsbl, HacTpoitku CASE-cpencts u T.11.

1.4. Mexanu3M 00ecTieUeHHs] COBMECTHOM pabOTHI HaJ MPOEKTOM, B TOM YHCJIE:

I) MpaBUjia UHTErPALUU MTOACUCTEM MPOEKTA;

1) IpaBWjia MOJAJEpKaHUs TMPOEKTa B OJMHAKOBOM [UIsl BCEX pPa3pabOTYMKOB COCTOSHUU
(permameHT OOMeHa MPOCKTHON MHpOpMAIUel, MexaHu3M (UKCAIIUU OOIIMX TIPOEKTOR);

€) MpaBujIa MPOBEPKH MPOESKTHBIX PEIICHUN HA HEIPOTUBOPEUUBOCTD U .

2. Crarnmapt odopMIICHHS MPOCKTHON JOKYMEHTAIIMH, YCTAHABIMBAIOIIIHIA:

2.1. KOMIUIEKTHOCTb, COCTaB M CTPYKTYpPy JOKYMEHTAIlMM Ha KaXJIOW CTaauu
MIPOCKTUPOBAHUSI.

2.2. TpeboBanuss k ee odopmieHHIO, BKIOYas TPeOOBAHUA K COACPKAHHUIO Pa3JIENoB,
10JIpa3/ieJioB, IYHKTOB, TaOJIHUIL U T.JI.

2.3. IlpaBuna MOJArOTOBKU, PACCMOTPEHHS, COTJIACOBAHUS U YTBEPKACHUS JTIOKYMEHTALUU C
yYKa3aHUEM MPEICTIbHBIX CPOKOB ISl KaXKI0W CTaUU.

2.4. TpeboBaHusi K HACTpOWKE W3AATEIbCKOM CHCTEMBI, HCIOIb3yeMON B KadecTBe
BCTPOCHHOT'O CPEJICTBA MOATOTOBKH JIOKYMEHTAIUH.

2.5. TpeboBanus k HacTpoiike CASE-cpencTs amnst obecriedeHus HOArOTOBKU JOKYMEHTAIUHU B
COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHHSIMH.

3. Crangapt nmosib30BaTeNbCKOro HHTEpdeiica, KOTOPBIM TOMKEH YCTaHABIUBATD:

3.1. IIpaBwia oopmiteHus 3xpana (MpudTH U [BETOBAS MAJIKUTPA), COCTAB M PACIIOIOKCHHE
OKOH U 3JIEMEHTOB YIIPaBIICHUSI.

3.2. [IpaBuia ncnosib30BaHus KJIAaBUATYPhl U MBILIH.

3.3. [IpaBuna odopMiIeHHS TEKCTOB MTOMOIITH.

3.4. IlepeueHb cTaHIAPTHBIX COOOIIEHUH.

3.5. IIpaBuna 06pabOTKH peakIuyu MOIb30BATENS.

Tema 5.3. CtpykrypHoe npenacrasienne UC npu ux co3nanuu

CymHocts Takoro mpencrasienuss MC 3akimodyaercs B €€ JEKOMIIO3UMLUHU (pa3OuMeHUH) Ha
aBTOMATH3UpPOBaHHblE (YHKIUHM: cHcTeMa pa30uBaeTcs Ha (YHKIMOHAIBHBIE IOJICUCTEMBI,
KOTOPBIE B CBOIO OUEPEb AEATCSA Ha MOAPYHKIUH, TOApa3AesstoIuecs Ha 3a1a4u u T.4. [Iponecc
pa3OueHuss MPOJOJIKAETCSl BIUIOTh JI0 KOHKPETHBIX MpOLEeNyp, NP 3TOM aBTOMaTU3MpyeMas
CHCTEMa COXpPAaHSET yenocmuoe TPEJCTABIEHUE, B KOTOPOM BCE COCTaBISIONIME KOMIIOHEHTBI
B3alMOYBSI3aHBI.

Bce Hambonee pacnpocTpaHeHHbIE METOAOIOTMU CTPYKTYPHOIO MpPENCTaBIECHUS 0a3upyroTcs
Ha psijie OOIIKX NMPUHIMIIOB. B KauecTBe ByX 0a30BbIX MPUHIIMIIOB UCIIOIB3YIOT:

- TOPUHLHUI «pa3leisii U BIaCTBYH» — MPUHIUI PELICHUS CIOXHBIX MPOOJIEM MyTeM HX
pa3iesieHns] Ha MHOXKECTBO MEHBIINX HE3A8UCUMBIX 3a/1a4; JIETKUX /ISl IOHUMAHUS U pELICHNUS;

- NPUHLHAI UEPAPXUYECKOTO YHOPSATOYMBAHNS — IPUHIUII OPraHU3allN COCTAaBHBIX YaCTEH
po0JIeMbl B UepapXUUeCcKre APEBOBUIHBIE CTPYKTYPHI C 100aBICHUEM HOBBIX JIETallel Ha KaXKIOM
YpOBHE.

- OpHaxo BBIJEIEHUE IBYX OCHOBHBIX IPUHIIUIIOB HE 03HAYAET, YTO OCTAJIbHBIE IPUHLIUIIBI
ABJIAIOTCA BTOPOCTCIICHHBIMU, T.K. HWITHOPUPOBAHUC JII000r0 M3 HHUX MOXKET IIPUBECTHU K
HENpPEICKa3yeMbIM IOCIEACTBUSM, B TOM YHUCIIE U K IPOBaLy Bcero npoekra. OCHOBHBIMH U3 3THUX
IPUHIUIOB SBJISIFOTCA CIEIYIOLIHE:

- NpUHUMIN a0CTparupoBaHUs, 3aKJIIOYAIOIIMICS B BBIICICHUU CYIIECTBEHHBIX ACIIEKTOB
CHCTEMBI U OTBJIEYEHHUS OT HECYILIECTBEHHBIX;
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- npuHOUN (OopMaU3alUKN, CYITHOCTH KOTOPOTO COCTOMT B HEOOXOIUMOCTH CTPOTO
METOIUYECKOTO MOAX0/1a K PEIICHUIO TPOOIIEMBI;

- NPUHIHMI HEIPOTUBOPEUNBOCTH, 3AKITFOYAIONIHIACS B 000CHOBAHHOCTH M COTJIACOBAHHOCTHU
HIIEMEHTOB;

- NPUHIHMI CTPYKTYPUPOBAHHS JAHHBIX, 3aKJIFOYAIOIIUNCS B TOM, YTO JAaHHBIC JOJDKHBI
OBITH CTPYKTYPUPOBAHBI I UEPAPXUUCCKHA OPTraHU30BAHbL;

- NPUHIHUI JOTHYECKONH HE3aBUCHMOCTH, 3aKIIOYAIONINICS B KOHIICHTPAIIUM BHUMaHUS Ha
JIOTUYECKOM OTMCAHUU CUCTEMBI M 00CCIICUeHUN HE3aBUCUMOCTH OT €€ (PU3UUYECKON pealln3allny;

- NPUHIMI HE3aBUCHMOCTH JAHHBIX, 3aKJIIOYAIONIUICS B TOM, YTO MOJEIU JTaHHBIX MOTYT
OBITh TPOAHAIM3MPOBAHBl W  CIPOCKTUPOBAHBI HE3aBHCHMO OT IIPOIECCOB HX JIOTHUECKOMN
00pabOTKH, a TAKXKE OT UX (PU3HMUECKOU CTPYKTYPHI U PACIIPEICIICHHSL.

CobmoieHue BceX YKa3aHHBIX MPHUHIMIIOB HEOOXOIMMO HA HAYaJIBHBIX 3Talax XU3HEHHOTO
IIUKJIa CHUCTEMbI (aHAJM3€ W TPOCKTHPOBAHWUM) HE3aBUCHUMO OT TUMa paspadarbiBaemoit MC wu
UCTIOJIB3YEeMOH MIPHU 3TOM METOA0IO0ruU. OOYCIOBIEHO 3TO OTHOCHTEIBHO HEBBICOKOM CIIOKHOCTBIO
U TPYyJ03aTpaTaMH Ha TOCIIEIYIONINX dTarax.

CTpyKTYypHBIH aHAJIN3

CTpyKTypHBI aHaIU3 — 3TO METOJ HCCIIEIOBAHUS CHCTEM C IOMOIIBIO ee Tpaduueckoro
MOJIEJIbHOTO MPEACTaBICHUS, KOTOPBIA HadyMHAeTCs ¢ o0miero o63opa U 3aTeM JeTalu3upyercs,
puoOpeTaeT HEPAPXUIYECKYIO CTPYKTYPY CO BCE OOJIBIIIUM YUCIOM YPOBHEH.

DTOT aHaau3 SBJISETCS MEepBbIM dTanoM co3aanuss MC, Ha KOTOpoM TpeOOBaHHS 3aKa3uuKa
bopMaU3yIOTCs, YTOUHSIOTCS U JOKYMEHTUPYIOTCS. DAaKTUYECKH HA 3TOM JTare J1aeTcs OTBET Ha
Bonpoc: «Uto nmomxHa aenath cucrema?». MIMeHHO B aHanm3e JEXKHUT KIIOY K YCIEXy BCEro
npoekra. llenpio ananm3a sBisieTcss mpeodpa3zoBaHue OONIUX, PACIUIBIBYATHIX 3HAHUN 00 UCXOIHON
[10 B mounsie onpenenenus u crneurddukanmuu, a Takke reHepanus QyHKIIMOHATBLHOTO OMUCAHUS
cuctembl. Ha aToM sTane cienuuupyrores:

- BHEIIHHE YCIIOBUS pabOThI CUCTEMBI;

- (yHKIMOHAJbHAs CTPYKTYpa CUCTEMBI;

- pacrpeneneHue GpyHKIMA MeX1y YeJTOBEKOM U CUCTEMOM, HHTep(EHCHI;

- TpeboBaHMS K TEXHHYECKHM, HWH(OPMALMOHHBIM U MPOTrPAMMHBIX KOMIIOHEHTaM
CHCTEMBI;

- YCJIOBHS DKCILTyaTallyH.

Pa3paboTka nepeurcieHHbIX BhIle crienudukanmii mpu co3ganuu MC, mpenHasHauyeHHBIX AJIs
aBTOMATH3AIMU YIIPABIEHYECKUX MTPOIIECCOB, B 00IIEM CTydae MPOXOIUT YEThIPE CTATUH.

CTpyKTypHBIH aHanM3 HAa4YMHAETCA C UCCIEJOBaHMS TOrO, KaK OpraHMW30BaHa CHCTEMa
yIpaBieHUs NPEANPUATHEM U ¢ 00ciIe10BaHUS (PYHKIIMOHAIBHON U MH(OPMAIMOHHON CTPYKTYpPBI
cUcTeMbl. IHbIMU CIIOBaMU, Ha MEPBOM CTAJANH CTPYKTYPHOTO aHAM3a BHAaYalle BBISICHSAETCS:

- JUIS 9€eTO CO3/1aHa OpTraHMu3alIlus;

- K YeMy OHa CTPEMHUTCS;

- KaKOBEI HAITpaBJICHUSA €€ NCATCIBHOCTH,

- KakoBa CTPYKTypa OpraHH3aIiy;

- Kakue (PYHKITUU BBHITIOJHSIOT €€ MOPa3CIICHHS;

- KaK OHU B3aUMOJICUCTBYIOT MEX]y COOOM.

[ToaTomy TeIsIMHU HCCIICTOBAHUS SBIISIOTCS

1. ®opmynupoBka U omucaHue (YHKIUH KaKIOTO MOJpa3eieHHs OpraHW3allud, a TakkKe
perraemMsbIe €10 3a7a4H;

2. OmucaHue TEXHOJOTHUU PadOThI «KaK €CTh» KAKJOT0 W3 MOApa3/IeiCHH OpraHu3aluu U
IIOHHMMAaHHA TOro, 4YTO HCO6XO}II/IMO ABTOMAaTU3HWPOBAThH U B KaKkou IIOCJIICAOBATCIBHOCTH,

3. OmucaHue TEXHOJOTUH PabOThl «KaK HAI0» KaXKIOTO W3 MOJAPA3JCIICHUN W CBA3aHHBIX C
HUMHU I/IH(i)OpMaHI/IOHHI)IX IMOTOKOB, UCXOJd M3 MUCCHUU U HAITPABJIICHUA ACATCIIBHOCTU OpraHU3alnu,

4. OtoOpaxxeHHE TEXHOJOTHH «KaK HaJI0» Ha CTPYKTYpy OpraHH3alliu, OMpeiclieHHue ee
(YHKIIMOHATIBLHOTO COCTaBa M KOJMYECTBA PAaOOYMX MECT B KaXKJIOM CTPYKTYPHOM TOJIpa3eicHIN
OpraHu3allii, a TaKXXe ONUCaHWe (PYHKIUI, KOTOpPbIC BBIMOJHSIOTCS (aBTOMATU3UPYIOTCSA) Ha
KaXJIOM paboveM MecCTe;
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5. OmucaHue OCHOBHBIX IyT€H M aITrOPUTMBI MPOXOXKJIEHUS BXONALIUX, BHYTPEHHUX U
UCXOJSIIUX TOKYMEHTOB, a TAK)KE TEXHOJIOTHH UX 00pabOTKH.

Cnenyer OTMETUTh, YTO MEPBBIE JBAa MYyHKTA II€JICH HCCIEAOBAaHUS PEaTU3yIOTCS Ha MEPBOM
CTaJuu CTPYKTYPHOTO aHajIu3a, a IOCIEAYIOIIME IIyHKThl — Ha BTOPOM M TpeTbed cragusax. Ilo
pe3ynpraTaM oOCJIeIOBaHUS aHAJIMTUK Ha NEpBOM CTaJAMM aHalu3a CTPOUT OOOOIIEHHYIO
JOTUYECKYI0 Mojaenb ucxoouou I10, ortoOpaxkaromyro ee¢ (QYHKIHOHAIBHYIO CTPYKTYPY,
OCOOCHHOCTH OCHOBHOM J1€ATEIbHOCTH U HWH(GOPMAIMOHHOE IPOCTPAHCTBO, B KOTOPOM 3Ta
JESTENIBHOCTD OCYIIECTBIISIETCS.

Bropas cragus paboThl, K KOTOpPOW MPUBJIEKAIOTCS 3aMHTEPECOBAHHBIC NPEICTaBUTENIN
3aKa3yuKa, a Ipyu HEOOXOAUMOCTH U HE3aBUCUMBIE 3KCIIEPThI, COCTOUT:

- B aHAJIM3€ MOJIETH «KaK €CTbY;

- B BBISBJICHUU €€ HEJJOCTATKOB U y3KUX MECT;

- oIpeneieHHe MyTell COBEPUICHCTBOBAHUS CHCTEMbI YIIPaBJICHUS HAa OCHOBE BBIICICHHBIX
KpUTEPUEB KaueCTBa.

Tperbss cramus aHanmuza, cojepxaias 3JIEMEHThl MPOEKTUPOBAHMS, — OTO CO3/aHUE
YCOBEPUICHCTBOBAHHON O0OOIIEHHOW JOrMYecKOd MOENH, OTOOpakaloliell peopraHn30BaHHYIO
MpEeIMETHYI0 00JIacTh UM €€ YacTb, KOTOpas MOMJICKHUT aBTOMATU3alUU. DTy MOJENb HAa3bIBAIOT
MOJIEBIO «KaK Ha/io».

3akaHuMBaeTcs Mmporecc (4eTBepras cragus) pa3paboTKOM KapThl aBTOMaTH3alluH,
MPEJICTABISIIONICH CO0OM MOJENIb PEOPraHM30BaHHOW MPEJAMETHON o00JacTH, HAa KOTOPOU
0003Ha4YeHbl «TPaHUIBl aBTOMaTU3auu». ClieyeT OTMETUTh, YTO Ha MPAKTUKE PACCMOTPEHHYIO
00LIYyI0 CXeMy CTPYKTYPHOI'O aHajau3a U IMPOEKTUPOBAHUS, BKIIIOUYAIOUIYIO CTAIUIO IJIAHUPOBAHUS
PEOPTaHMU30BAHHON NEATENILHOCTH OpraHU3alluy, MPUXOAUTCA BCTpeuyaTh KpaiiHe penko. Takyro
paboTy Ui 3aKa34MKOB MOTYT BBINOJHATH JIMIIb KPYIHBIC CIEMUATM3UpOBaHHBIE (upmbl. B
OOJIBIIMHCTBE CIy4aeB MOJIENb «KAaK €CTh)» YIYYIIAeTCs CHUCTEeMHBIM aHAJIUTUKOM 3a CYET
YCTPAaHEHUs] OYEBUAHBIX HECOOTBETCTBUM, a IOJYyYEHHBIM TakuM o0Opa3oM BapUaHT MOJENU
CUMTAETCSI MOJIENIBIO «KaK Ha/I0».

OCHOBHBIM JOKYMEHTOM, OTpa)arolIMM pe3ylbTaTbl paboT mnepBoro s3tama co3ganus MC,
ABJIIETCS TEXHUYECKOE 3aJaHHE Ha INPOEKT, COAEpXKallee, KPOME BbIIIE IEPEUYNCIEHHBIX
omnpezeNeHui u criennduKamnuii, Takke CBeIeHUsI 00 0UYEepPEeTHOCTH CO3/1aHUsI CUCTEMBI, CBEJIEHUS O
BBIICTICHHBIX ~ pecypcax, MAUPEKTUBHBIX CPOKAaX MPOBEIACHHUS OTAETbHBIX DJTamoB padoT,
OpraHM3al[MOHHBIX MpOLEAypaX M MEpONPUATUAX IO TMPUEMKE OTANoB, 3alIUTE MPOEKTHON
uHpopmanuu. M3 paccMOTPEHHOTO clelyeT, YTo:

1. Ha cranguu uccnenoBanuii GopmMynupyercss BO3MOKHOCTh peaau3aiuu (0CyIeCTBUMOCTH)
CUCTEMBI, JIJISl YETO PELIAIOTCS TNIABHBIE BOIIPOCHI:

a) IeWCTBUTENBHO JIU UMEeTCs MpodiemMa Uit ecTh 0e31po0IeMHbIE alIbTEPHATUBBI;

0) nenecoodpasHo u co3znanue HoBoit 1C;

B) NIEHCTBUTENHFHO JIM €€ MOXXHO pean30BaTh (Co34aTh), a Takxke 0odopmisieTcs OT4EeT 00
OCYIIIECTBUMOCTH CHUCTEMBI.

2. CTpyKTYpHBII aHAJIN3 BKIIFOYAET:

') CTPYKTYpHBIE UCCIIEIOBaHUS;

1) COOCTBEHHO CTPYKTYPHBII aHaIH3.

3. B pe3ynbpraTe CTpyKTYpHOT'O aHaIM3a:

e) hbopmupyroTrcs (YHKIIMOHAIbHBIE TpeOOBaHUS K Oyaylield CHCTEME C COCTaBJICHHEM
JIOKYMEHTa, OTPaXarolero HH(GOpMaIMOHHbIE MOTPEOHOCTH KOHEYHBIX MOJIb30BaTENEH, BIUSHHE
OKpYy>Karolleu cpenbl, poiib cymectByromen 1MC;

) ONPEACTISAIOTCS U JOKYMEHTUPYIOTCS TpeOOBaHMs HE TOJBKO K CUCTEME B IIEJIOM, HO U K €€
pecypcam: 00Opy/I0BaHUIO, TEIEKOMMYHHUKAIMSAM, IPOrpaMMHOMY oOecrieueHuto, 6a3e JaHHbIX, a
Takke HWHPOPMAIIMOHHBIM TIpolleccaM (BBOJ JaHHBIX, XpaHEHHE, 00paboTKa, YIpaBlICHUE
JAHHBIMHU ).

B Hacrosiiee Bpems ais 1eneld CTPyKTYpHOTO aHallM3a U MOJAETUPOBAHUS CUCTEM BOOOIIE
UCTIOJIb3YEeTCs TPU TPYIIIIBI CPEICTB, OTOOPAYKAIOIINX:
- (YHKIIMH, KOTOpPbIE CUCTEMA JIOJIKHA BBIMTOJIHATD;
- TIpOLECChl, 00eCTIeUNBAIOIINE BRIITOJHEHHE YKa3aHHBIX (YHKIINH;
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- JIaHHbIE, UCIOJIb3YEMBbIE MTPH BBITOJIHEHUU (QYHKIMI U OTHOIIEHUS MEXAY 3TUMH JaHHBIMU.

Cpemu Bcero MHOrooOpaswsi CpEACTB pEHICHUS YyKa3aHHBIX 3alad B METOJOJIOTHSIX
CTPYKTYPHOTO aHam3a Hanbosee 9acTo U 3(HPEKTUBHO MPUMEHSICMBIMU SIBJISTIOTCS

- FDD (Function Decomposition Diagrams) — quarpamMmmMbl ) yHKITHOHAIBHOM JCKOMITO3HUIIAH;

- DFD (Data Flow Diagrams) — auarpaMmbl IIOTOKOB;

- ERD (Entity-Relation Diagrams) — nuarpammbl «CyniHoCTh-CBS3bY.

Bce 3Ti nHCTpyMEHTaIbHBIE CPECTBA COAEPIKAT Kak rpaguueckue, Tak U TEKCTOBBIE CPE/ICTBA
MonenupoBanus. ['paduueckue cpeacTBa Ciykar s yaoOCTBa JIEMOHCTPALMU OCHOBHBIX
KOMIIOHEHTOB MOJIeJIe M WX CBsI3€d, a TEKCTOBbIE — JJisi O0ecreueHusi TOYHOrO OINpeaeseHUs
KOMIIOHEHTOB U CBsi3ei. [Ipy MOMOIIM 3TUX CPEICTB CTPOSATCS KaK JTOTUICCKUE MOJICITH UCXOTHOU U
PEOPTraHrU30BaHHON CHCTEM YIpaBIEHUS, TaK U JIOTUYECKasi MOJIe]b aBTOMAaTU3UPOBAHHON CUCTEMBbI
ynpasieHus (ACY), T.e. mogpoOHOE ONMCAHHWE TOTO, YTO M KaK JOJDKHA JejaTb CUCTEMA, NPHU
YCIIOBUU OCBOOOXACHUS OT PACCMOTPEHHUSI ITyTeH pean3alui.

CTpyKTypHOE IPOEKTHPOBAHHE

I'maBHBIN JOKYMEHT, KOTOpBIM JOKEH MMETh CHELMAIUCT (CHELMATUCTBI) MEepesl HayalioM
IPOEKTHUPOBAHUS, SIBJISETCS Ta YaCTh TEXHUYECKOT'O 33/1aHusl, B KOTOPOH oTpaxkeHbl « TpeboBaHMs K
CUCTEME.

Pa3zpaOoTka CHUCTEMHBIX clieqU(pUKALUA COCTaBISAET yenb STOrO 3Tama MPOEKTUPOBAHMS, a
caMH CIeIU(HUKAINN SBISIIOTCS €T0 NPOOYKMOM, KaK OCHOBHOTO DJIEMEHTA JJIsl dTana BHEIPEHUS
NC. JlanHbIii 3Tan OpOEKTHPOBAHHUS 3aBepluaercs (HopMyIupoBaHHEM OemanbHoz2o (paboyero)
npoexma VIC. TIpoekT mpencTaBisieT co00i cepuio crienu(UKaniii 1 HHCTPYKIMKA TTOJIH30BaTEIS.
Ha puc. 5.2 npencraBieHsl TUIIBI clieUPUKALUN U UX COlEpKaHHE.

MHopMaUHoHHEIE OBEEKTE, OPHEHTMPOBAHHEIE HA

CneundHragua
NONb30EaTENLCKArD NONE30EATENA: DOPMATE SKPAHOE, DOPMATEl W LLATW
nHTepiheiica MHTERAKTHEHELX OMAN0T0E, hOpMEl BCEX EXOAHEIE M
¢ ELIXOLHEIE 1 OKYMEHTOE
K.OHUENTY aNEHEIE M BHELIHHE CHEMEI, CTRYETYPE
CreyHtHKaLMA uenty « CTRYKTYpa,

——= COCTAE, CNOBAPE, TSEJ'IHLI@ COOTERTCTEWA,

biazel JaHHb
ONWCAHWE METOLOE YNPAENEHWA LOCTYNOM

v

nF]DFF]aI'u'II'u'IHbIE MAKETEl, KOTOPBIE CNEAYET 33KYNATE,

CneundHragua .
NPUENEAHEIE MPOTrPaMKEl, paspaboTaHHele ona
mporpammHorn | P A poTR + Pasp A
- PORMHPOEAHHA HHBOPMALMOHHEIX NROAYKTOE,
¢ NpOrpamMMeEl KOHTPONA M YNPEENEHHA NPOLECCAMH
MepeyeHe KOMNEHTEEHOMD 0BOpYAOEAHWA, CPEACTE
Cneyudukauma P P PyA - EPEA

CEAZM, BCNOMOTATENEHEIX CREACTE W MATERHANOE,
TOYHEIE BHIHYECKHE HApakTERHETHRH KE3LO0MD M3
ANEMEHTOE CNELWGMKALIMKM

obopyAoEaHMA W
cpeacTe 0BChyKMEaHHA

v

Crenpbaamn MepeyeHe gomkHocTeR, HeoBxonuMelx onA paboTel C
neLL ananL; —— - HHDOPMALHOHHOR CUCTEMOR, NEpeyeHE TpebOBAHHA K
P Kk 0H L ONNKHOCTH
¢ MepeveHE CHETEMHEY LOKYMEHTOE BECEX DH30EN0E
CneundHragua p ADKY Pa3n
NPOEKTa, NEPEYEHE COABMKAHHA BCEY TEXHONOTHYECKHE
CHCTEMHEIR —» .
P MHCTRYKUWA ONA NONB30BATENA M TEXHHYECKOMD
NepCoHana HHGOPMALMOHHOR CHCTEME

Puc. 5.2. Tuns! u conepxanue crenupuKaui

B nporiecce mpoektupoBanus pasianyaroT (puc. 5.3):
- JIOTUYECKOE MPOCKTHPOBAHHUE;

- (u3nYecKoe MPOCKTHPOBAHNCE;

- crnenuQuKanum.

45



Norvyeckoe NpoekTMpOBaHKE DuzMueCKDE NPOEKTHROEAHWE CnedufuEaLmn

PazpaboTka NOPHYECKM: PazpaboTka 4eTankHEX BOKYMEHTHRO-
CRelHMEaLpi no: cneurdMKalMi no: E&HHE W

= BEOAY, = WHTEpEACY NONE30BATENA, nepegada
B |:> = ofipaborke; E:> = CTpYKTYpEe Baskl 0aHHb, [:> DEeTankbHEX E:>
a = BLHIEOLY, = NPOrPaMMHEIM MOLYNAM, CNEUMHKELAA

= KPSHEHHH, = NEpCOHaNY, oﬁopy,u,osaHHm. KOHEYHEIM
= ¥NpaBNeHWH] JaHHEIMH. NONE20EATENAM

m = I oo koo m

Puc. 5.3. Cxema mmocie10BaTeIbHOCTH IIATOB M UX COJICPKAHNE

Jlornueckue u pU3NYECKUE aCMeKThl O0Iee BCEro OTHOCATCS K IPOSKTUPOBAHUIO 0a3 TaHHBIX.
Crpykrypa BJ] HaxoauTcs B LIEHTpe BHUMaHMs BCErO MPOEKTUpOoBaHUs npukiaousix MC. I'naBHOE
3[1€Ch — BBISIBUTH U CO3/1aTh ONMCAHNE UH(DOPMALIMOHHBIX 0OBEKTOB, UX CTPYKTYPBI, a TAKXKE CBA3EH
MEXIy OOBeKTaMM M HX 3yeMeHTamu. I[lpakTudeckoe mpoekTupoBanue npukiaanoin HMC
(mpuitokeHust) OOBIYHO MPEACTAaBIAETCS KakK pa3paboTKa TpeX ITIaBHBIX BU/IOB €€ JIEMEHTOB!

- uH(pOopMaIMOHHOTO o0ecreyeHns (KOHLENTYyalbHbIX W BHeEmHuX Mmoxened BJI, croBaps
anemeHToB b]l);

- TI0JIb30BATENLCKOT0 MHTep(eiica (KOMaHIHBIX JIMHEEK, IMaHeIel MEHIO, TUAIOTOBBIX OKOH,
COOOIIECHUH, IKPAHOB BXOIHBIX U BBIXOJIHBIX (hopM);

- TporpamMMHOro odecriedeHus (IporpamMmm 1 Ipoueayp).

Paspabomka ungopmayuonnoeo obecnevenus

[IpoexTrpoBaHue HHGOPMALMOHHOIO O0ECHEUEHUS BBIABIAET U JOKYMEHTUpPYET TpU €€
IJIaBHbIE CTAUU:

- CYLIHOCTH, T.e. 00BEKThl peanbHO cymiectBytomue B MC (ommcanue cymHocTed 1o
CIeIMaJIbHBIM IpaBUjIaM BJIETCS BaXKHEUIIUM UCXOAHBIM yciaoBueM MHOTUX CASE-TexHonoruit);

- CBS3M OOBEKTOB, KOTOPBIE ONMUCHIBAIOT HAJIMUME OTHOLICHUH MEXIy pasHbIMHU 3JI€MEHTaMU
OJTHOTO O0BEKTA WIIH MEXKIY OOBEKTaMH, a TAK)KE KOJIMYECTBEHHBIE OCOOCHHOCTH OTHOILICHHIA;

- IpaBWJIa MHTErpallMy CYIIHOCTEH U OIMCAaHUE UX POJICH.

[IpaBuia uWHTErpanmuy JIOTUYECKUX DJEMEHTOB B OTIEIbHBbIE 3alUCU (UKCUPYIOTCS B
CHenualbHON TalJiMIle COOTBETCTBUS 3alMCed W HUX DJIEMEHTOB (HampuMep, B PEISLUOHHOMN
tabmuie). CioBapb COAEPKUT TEKCTOBBIE XAPAKTEPUCTUKH (TOJIKOBAHUE) BCEX HJIEMEHTOB IS
o0ecneyeHnss 00HO3HA4YHO20 TIOHUMAHUS UX CMBICIIA.

Paspabomxa nonvzosamenvckozo unmepetica

Ota npouenypa GpakTUdeckn pealn3yeT OpraHu3aluOHHYI0 MOJEbh PUIIOKEHUS, CBSI3bIBas €€
¢ uHpopmanroHHeiM oOecnieueHueM (bJ]) u mporpamMmHBIM oOecniedeHHeM (IPOrpaMMHBIMU
MOJAYJSIMU).

[Tonb3oBarenbckuil MHTEPPEHC MOAETUPYET TAKKE OTHOILIEHUS MEXIYy IOJb30BaTeleM U
KOMITBIOTEPHOM CHUCTEMOI IOCPEICTBOM TOTOBBIX SKpaHHBIX (OPM BBOJA JAaHHBIX U BBIBOJA
oruetoB. [lpm mnpoexTtupoBanuu uHTepdeiica paspabaThiBaeTCd HepapxXxuuecKas CTPYKTypa
JIMAJIOTOB, CO3JAIOTCS MEPEYHH JUAJIOrOB, IIAaroB, MCIOJIb30BAaHHBIX OOBEKTOB, (PM3UUECKUN BUI
Ka)K0To 11ara Juasnora.

Paszpabomka npukiadno2o npocpammnozo obecneyenus

Takasg mnpomeaypa B HaCTOSIIEE BpeMs OCYLIECTBIISIETCS Ha JIOTMYECKOM YPOBHE C
HCIIOJIb30BaHNUEM BO3MOKHOCTEH OOBEKTHO-OPUEHTHPOBAHHBIX NMPOTPAMMHBIX SI3BIKOB UYETBEPTOIO
nokosieHus. I[IpoektupoBanue cTpykTypsl bJ[ m obmenue ¢ coBpemenneiMu CYBJ[ Taxke
OCYILECTBIISICTCSI HA JIOTUYECKOM YPOBHE, T.€. C MCIIOJIb30BAaHHEM <«IIPO3PAuHBIX» (JIETKUX IS
MOHUMAaHMS UX CMBICIIA) UIEHTU(PUKATOPOB U UMEH JAHHBIX.

Ousnyeckoe paszmenienne bJ Ha ycrpoiicTBax mnamsaTH (GOpPMHUpPYETCS aBTOMaTHYECKH
nocpeacteoM CYBJI. Kpome mnporpamMm pa3pabarbIBaroTcs TakKe M MpPOILENyphl, Hampumep,
apxuBauuu. Takum oOpa3oMm, pa3pa0oTka NpOrpaMM M IpOLEAyp IPOYHO YBSI3bIBAET
MOJIb30BATENbCKHI HHTEpdEiic, THPOPMALMOHHOE 00ECTIEYeHUE U XapaKTEPUCTUKU 000PYAOBAHMS.
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Po/1b MHCTPYMEHTOB U CTAHJAPTOB B IPOEKTHPOBAHUHU

[IpakTrKa mokasana, 4To Co3/1aTh OOJBIIYI0, YCTOHUNBYIO, TMHAMUYHYIO U 3 dekTuBnyo MC
HEBO3MOKHO, €CJIM HE MCII0JIb30BaTh CTAHIAPThl OTOOPAXKEHUS CTPYKTYPhI CUCTEMBI, aITOPUTMOB U
T.II.

MHoronerHuil onsIT npoexktupoBanust C nopoaut 10BOJIBHO ya00HBIE U INIaBHBIM 00pa3oM
rpaduueckue cpencTBa (MHCTPYMEHTHI) JJISi HATJIAJHOTO M300pa)KCHUs 3JIEMEHTOB MPOEKTa. JTO
TabauuHble (POPMBI, AUArpaMMbl, OJOK-CXEMbl U Jpyrue rpaguueckue crocoObl IMpeicTaBIeHUS
pPECYpPCOB U IIPOLIECCOB.

PaznuuaroT py4Hble M MallMHHbIE MHCTpYMEHThl. Hampumep, IuiacTHKOBBIE JHMHEHKH C
Ha0OpOM CTaHJAPTHBIX TPaPUUECKUX CHMBOJIOB (IIMPOKO HCIIOJIB3YIOTCSA J0 CUX MOp MPH PYIHOM
BbIUCPYMBAHUU 3JeMEeHTOB). OJIHAKO 3TO HE EAMHCTBEHHbI cnoco0 CcTaHAapTH3aLMU.
CranaapTU3UPYIOTCS TAK)KE TEXHOJIOTHS, TPUHIIMITBI TPOSKTUPOBAHUS U JIP.

ANbTepHATUBOW pPYYHOMY IIPOEKTUPOBAHUIO CErOAHS CO3JlaHbl CTaHIApTHBIE CPEICTBA,
OpPUEHTHPOBAaHHBIE HAa KOMIBIOTEPH! (cTaHmaptel otaenbHbIXx CASE-texnonoruit). Hampumep, B
CIHIA, ucnonb3yroTcs:

- CTaHIApPThl «ApPXUTEKTYypa HMHTETPUPOBAHHBIX mpwiokeHuit» ot Digital Equipment
Corporation;

- System’s Application Architecture (SAA) — apxuTeKTypa NPUKIAAHBIX cucteM oT IBM;

- crangaptel Application Integration Architecture (AIA) — New Ware (ot Hewlett Packard) u

Jp.

Buenpenue UC

Ha atom 3Tame pa3paOOTaHHBIA MPOEKT BHEAPSETCS B PEAJbHYI CpEay NPEANPHITHS WIH
OpraHu3aliy, T.e. MPHUCIIOCA0INBACTCS K TeKylIel padore monp3oBaresneidl. COCTaBISAIONINE STOTO
rpoliecca MpuBeIeHbI Ha puc. 5.4.

OueHka W npuobpeterue Heobixogumoro obopynoeaHMA
| MpuofpeTaHue }—yn NporpamMmMHiorg ofecneyeHuA, KOTOPOE MOXHD
NpHoOBRECT HA PEIHKE KOMMEHTERHEX CHCTEM

CamocToATeNEHaA pazpaboTka Nporpamm, KoTopse
| Pazpabiotka 10 }—PHE ek nprobpeTeHEl Kak FOTOBEIR NAKETEL
BozmouHaa daonafloTka raToBelx NakeTos

DByYeHHE W THEHMHT MEHEANEROE,
| DBy4eHuE NOoNE20EATENER W ONEPATMEHOMD NEpCoHana,
KOTOpeId 0bAzaH paboTaTe © CUCTEMON

TecTmpoeaHue u Heabxoguman gopaboTks

| TecTHpOEaHHE
0Bopy0ESHMA W NpOrpaMMHoro obecneveHKa

HopaboTka oTgenkHelx cneuddinkagmi 1
| OokyMEHTHROBAHKE }—anmpyKu,nﬁ ANA NoNe30EaTeNed W ONepaTMEHOM
nepcoHana MHGOPMALKMOHHOD OTAena

HenocpeacTEeHHEIR Nepexofd 0T MCNONE30EAHUA CTapoM
| KoHeepoHA }—pHHdJupmaLLHDHHDﬁ CHCTEME! K HOEOR B COOTBETCTEMH C
NEMHATEIMH METOMAMM EHESPEHMA

Puc. 5.4

W3 npuBeCHHOr0 BBILIE PUCYHKA CIEIYET, YTO OCHOBHBIMH MEPONPHUSATHIMHU, POBOAUMBIMU
Ha sTane BHeApeHus npoekra C, spusrores:

- mnpuoOpereHue (WM pazpaboTKa) M YCTAHOBJICHHE OOOPYAOBAaHUS U IMPOTPAMMHOIO
obecreyeHus;

- TECTHPOBAHUE CUCTEMBI U €€ TOKyMEHTHPOBAHUE;

- oOydeHue mepcoHania;

- TIEpexo]] Ha HOBYIO CUCTEMY.

B 3aBucumocTtu oT TOro, coXpaHsieTcs JId cTapas TeXHOJIOTHs 00pabOTKH JTaHHBIX Ha MEepUOJ
BHE/IPEHUSI HOBOM CHCTEMBI, pa3INYaroT BAPHAHTHI BHEAPCHHUS:

- ¢ ayOnmMpoBaHHEM PadOT CTAPBIM CIIOCOOOM;

- 0e3 nyOnupoBaHuUs.
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Buenpenue nepBoro BapuanTa 0ojiee HaJeKHO B CIIy4asiX OTKa3a HOBOM CHCTEMbI WM KaKUX-
mbo ee HapymeHuid. OgHako OH TpeOyeT IOMOJIHUTENBHBIX 3aTpaT Ha JBOMHYIO TEXHOJIOTHIO
o0OpaboTku nanHbIX. Eciin B mpoliecce BHEOPEHHS CHCTEMbl OCHOBHBIM IPHOPHUTETOM SIBIISETCS
COXpaHEHHE M HE YXYJILIEHUE KauyecTBa OOCIYKMBaHUS KJIMEHTOB, TO CIIEJYET BBIOpATh METOL
BHEJ[PEHUs C TyOIMpOoBaHHMEM HECMOTpSI HA 3aTpaThl, €CJIU MPUOPUTET — CHIIKEHHUE H3AEPHKEK, TO
Jdydie BbIOpaTh MeTon 0e3 nyOnupoBaHus. B 3ToM ciydae ciemyer 3a01aroBpeMEHHO MPOBECTU
TECTUPOBaHUE 00OPYIOBAHUS U MPOTPAMMHOI0 00ECIeUeHHUs, a TaKXKe MPeABApUTEIbHOE O0yUeHUE
NepCoHaNa ¢ KOHTPOJIEM O0yUYeHHUS.

[Ipn HanMMuUMM HECKOJBKHX CTPYKTYPHBIX NOJAPA3/EICHUN, B KOTOPBIX CIEAYEeT BHEIPATH
IPOEKT CUCTEMBI, NEPEXOJ] Ha HOBYIO CHCTEMY MOJXKET OCYILECTBIATHCS IOCIEN0BATENbHbIM,
napajuleIbHBIM UM KOMOMHHUPOBAaHHBIM MeToJoM. [Ipu mocienoBaTelIbHOM METOJE MPOEKT
BHEJPSAETCS MOOYEPENHO B KAXKIOM MOJPA3AEICHUN, CyMMapHOE BPEMsI BHEPEHUS IPOEKTa IpU
3TOM MakcumanbHoe. OJHAKO JJI1 HENEPBOOYEPEIHBIX MOJpa3/IeICHUN HMMEETCS BO3MOXHOCTb
BHOCUTb KOPPEKTHUBBI, HEOOXOJUMOCTh BHEJPEHUSI KOTOPBHIX OOHApY)KMBAETCs NPU BHEAPEHUU B
IIEPBOOYEPEIHBIX  MoApa3feneHusx. Ilpm  mapamienbHOM  METOIE  IPOEKT  BHEAPSAETCA
OJIHOBPEMEHHO BO BCEX MOJpa3fesieHUs X, IO3TOMY BpeMsl BBOJA 3/1€Ch MMHUMAJIbHOE, 4 BHECEHUE
KOPPEKTUBOB YCJIOXKHSETCS M YMHOXAeTCcsl € 4YUCIOM TnojapasaeneHuil. KommpoMuccHbIM U
ONTUMAJIbHBIM BAPUAHTOM SIBJISIETCSI KOMOMHUPOBAHHBIN METO/I, KOTJ]a CHayaja MPOeKT BHEAPSAETCS
MIOCJIEIOBATEIbHO B OJHOM-IBYX MOAPA3ACICHUSX, 3aT€M IO pPe3yibTaTaM BHEAPEHHUS B MPOEKT
BHOCAT HEOOXOJMMBIE KOPPEKTHUBBI M, HAKOHEI, OTKOPPEKTHPOBAHHBIA IMPOEKT OJHOBPEMEHHO
(mapaenbHO) BHEIPSETCS BO BCEX OCTAIBHBIX MOAPA3/IEICHUIX OPraHnu3alllu.

Paznea 6. IPUHIUIIBI HIOCTPOEHUA U OPI'AHU3ALIUU BA3 TAHHBIX

Yacto 10BOJIBHO TPYIHO MOHATh, KAKOM MEXaHU3M YIPABJICHUS IaHHBIMH BO BHEIIIHEH MaMATH
HEOOXOJUM U JOCTAaTOYeH JJs pELIeHHUs KOHKPETHOW mpukiagHod 3amgaud. Ecnu  pasbiie
MPUXOJNJIOCH CTaJKUBAaThCS C CUTyallMed, KOrjJa BO3MOXKHOCTH (aiyIoB IEpPEeOLEHUBAINCH, TO
Terneph CIUIOIIb JIa PSIIOM MPUMEHSIOT 0a3bl JAHHBIX B CIyYasx, A KOTOPBIX BIOJHE JOCTaTOYHO
¢aitnos. [loaToMy KakeTcs IMOJNE3HBIM €lIe pa3 MEePeYHCIUTh BO3MOXKHOCTH M aJlbTEPHATHBHBIE
peuieHus (GailyIoBBIX CHCTEM, MTOKa3aTh HauOoiee TUIMYHbIE 00JaCTH UX NMPUMEHEHUS U OTMETUTH
T€ CHUTYyallMd, KOIJa O3TH BO3MOKHOCTH OKa3bIBAIOTCS HEIOCTATOYHBIMU JJISi OpraHu3aluu
IIPUKIIATHBIX CHCTEM.

Tema 6.1. Unciiennbie 1 THPOPMANMOHHbIE NPUKJIAJHBIE CHCTEMbI

Bo Bceii uCTOpUM BBIYMCIUTENBHOM TEXHUKH MOKHO MPOCIEAUTH JIBE OCHOBHBIX OOJIaCTH €e
ucnonbp3oBanus. [lepBas 0065acTh - NpPUMEHEHHE BBIUMCIMTEILHOM TEXHUKU JJIS1 BBIOJHEHUS
YHCJIEHHBIX PAacy€TOB, KOTOPbIE CIMIIKOM JIOJITO WM BOOOIIE HEBO3MOXHO MPOU3BOIUTH BPYUHYIO.
Pa3zBute 5Toil oOmacTu CrHocoOCTBOBAJIO HMHTEHCU(UKAIMM METOJO0B YHUCIEHHOTO pELIEHUS
CIOXKHBIX ~ MaTeMAaTUYECKUX  3aJad, pPa3BUTHUI0  Kjacca  S3bIKOB  IIPOrPaMMHUPOBAHUSA,
OpPUEHTUPOBAHHBIX HA YJOOHYIO 3allMCh YHCIEHHBIX aIrOPUTMOB, CTAHOBJIEHUIO OOPATHOM CBSA3H C
pa3paboTYMKaMU HOBBIX apXUTEKTyp DBM.

Bropas o6macte, KOTOpas HEMOCPEICTBEHHO OTHOCHTCS K TEME€ HalluX JEKIHH, - 3To
MCIIOJIb30BAaHUE CPEACTB BBIUHUCIUTEIBHON TEXHUKH B aBTOMATUYECKUX MM aBTOMAaTU3UPOBAHHBIX
MH(POPMALlMOHHBIX ~CcUCTEeMaX. B caMoM MIHMpPOKOM cMbicie HH(OpPMalMOHHAs cHucTeMa
npejcTaBisieT co0oil MporpaMMHO-alMapaTHbI KOMILIEKC, (YHKIMM KOTOPOTO COCTOST B
HAJe)KHOM XpaHeHUH MHGOpMallMd B NaMSITH KOMIIbIOTEpPA, BBINOJHEHUU CHEIU(PUYECKUX IS
JAHHOTO TPUJIOKEHHUs TpeoOpa3oBaHMi HMHGOPMAIMM H/MIM BBIUYMCIECHUH, Tper1oCTaBICHUN
H0JIb30BATENSIM yIOOHOTO U JIETKO OCBauBaeMoro MHrepgeiica. OObBIMHO TaKUE CUCTEMBI MUMEIOT
neno ¢ OonbIIMMU oObeMaMH MH(OpPMALUU, U 3Ta WHPOpMALMs UMEET JOCTaTOYHO CIOXKHYIO
cTpykTypy. Kiaccuueckumu npumepaMu HWH(POPMALMOHHBIX CHCTEM SIBJIAIOTCS OaHKOBCKUE
CHCTEMBI, CHUCTEMbI PE3EpBUPOBAHMS ABUAIIMOHHBIX MU IKEJIE3HOJOPOKHBIX OWUJIETOB, MECT B
TOCTUHMLAX U T. 1.
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Bropas o61acTh HCHOIB30BAaHUS BBIUMCIMTEIBHOW TEXHHUKH BO3HUKJIA HECKOJBKO TO3KE
NepBOil. DTO CBA3aHO C TeM, YTO HA 3ape BBIYMCIUTEIHHON TEXHUKH BO3MOXKHOCTH KOMIIBIOTEPOB
0 XpaHeHU0 HHQOpMalMH OBUIM OYEHb OrpaHWYEHHBIMH. [OBOPUTH O HAAEKHOM U
JOJTOBPEMEHHOM XPaHEHHH HWH(POPMALMU MOXKHO TOJBKO TMpPHU HAJUYUU 3aIIOMHHAIOIINX
YCTPOMCTB, COXpaAHSIOUMX HH(POpPMALMIO TIOCHE BBIKJIIOUEHUS AJIEKTPUYECKOTO MHUTAHUA.
OnepatuBHas (OCHOBHAS) MAaMATh KOMIIBIOTEPOB STHM CBOHCTBOM OOBIYHO He 00nagaer. B mepBbix
KOMIIBIOTEpPAaX HCIHOJb30BANKCH J[BA BUAA YCTPOMCTB BHEIIHEH NaMsATH - MarHUTHbBIE JIGHTHl U
Oapabanbl. EMKOCTH MarHuWTHBIX JIGHT ObLIa JTOCTaTOYHO BENUKA, HO IO CBOCH (PU3NYECKOH
npupojie OHU OOecreuuBaly IMOCIEAOBATEIbHBIA TOCTYN K JaHHBIM. MarHuTHbIE ke OapabaHbl
(oHM OOJIBIIIE BCETO MOX0XH HAa COBPEMEHHBIE MArHUTHBIE TUCKU C (PUKCHUPOBAHHBIMU T'OJIOBKAMHU)
JABAJIM BO3MOXKHOCTh IIPOU3BOJIBLHOTO JJOCTYIIA K JAaHHBIMH, HO OBLITM OFPaHUYEHHOTO pa3Mepa.

OTH OrpaHUYCHHS HE SBISIIMCH CIMIIKOM CYHIECTBEHHBIMH JJISI YUCTO YMCICHHBIX PacueToB.
Jaxe ecnu mporpamMma JoJbKHa 00padoTaTh (MM IPOU3BECTH) 0OJBIION 00beM HHGPOPMAIINH, TIPU
IPOTPaMMHUPOBAHUHM MOKHO MPOAYMAThb PACIONIOKEHHE ATOM MH(OpMAIMK BO BHEUIHEW MaMATH
(HampuMep, Ha TMOCJEAOBAaTEIbHOM MAarHUTHOW JieHTe), oOecneunBaroniee dpPeKTuBHOE
BBITTOJIHEHUE STON MPOTPAMMBI.

Ho nns wHbOpManuMoOHHBIX cHCTEM, B KOTOPBIX MOTPEOHOCTh B TEKYIIUX JaHHBIX
OTIpeNeNseTcsl KOHEYHBIM II0JIb30BaTelIeM, HaJIMYUe TOJIBKO MAarHUTHBIX JIGHT M OapabaHoB
HeynoBieTBoputenbHo. [IpencraBpre cebe mokymnarenss Ouiera, KOTOPBIM, CTOS Y KaCChl, TOJKEH
JIOX/IATHCS TTOTHON MEePEMOTKH MarHUTHOM JIeHThl. OJHUM M3 €CTECTBEHHBIX TPEOOBAHMIA K TaKUM
CUCTEMaM SIBJIICTCS yIOBIETBOPUTEIbHAS CPEIHSSI CKOPOCTh BBHIITOIHEHUS OMEPaIIHiA.

Kak xaxkercsi, UMEHHO TpeOOBaHHS HEYNCICHHBIX NMPHJIOKEHUI BBI3BAJIH TOSBICHAE ChHEMHBIX
MarHUTHBIX JHMCKOB C TOABW)XHBIMH TOJIOBKAMH, 4YTO SIBUJIOCH PEBOJIONUEH B HCTOPUU
BBIYUCIIUTENILHOW TEXHUKU. JTH yCTPOIMCTBAa BHEUIHEW MaMsATH OOJIafalii CYHIECTBEHHO OOJIbIIeH
€MKOCTBIO, UeM MarHuTHble 0apabaHbl, 00eCreUnBalld yIOBICTBOPUTEIBHYIO CKOPOCTh JOCTYyIMa K
JAHHBIM B PEXHME IPOHM3BOJIBHON BBIOOPKH, @ BO3MOXKHOCTH CMEHBI JTMCKOBOTO TaKeTa Ha
YCTPOMCTBE MO3BOJISIIIA UMETh MPAKTUYECKU HEOTPAHUYCHHBIN apXUB JaHHBIX.

C mosiBIIEHMEM MAarHWTHBIX JWCKOB HAyalach WCTOPHUS CHUCTEM YIPABJICHUS ITaHHBIMH BO
BHeIIHell mamsaTu. Jlo 3Toro kaxkaas NpHUKJIAAHas MporpaMma, KOTOPOW TpeOOBaloCh XPaHUTh
JAHHBIE BO BHEUIHEW MaMSTH, camMa OIpelelsia pPaclojoXKEeHHE KaXJAOH NOpIHM TaHHBIX Ha
MarHUTHOM JieHTe Wiy OapabaHe M BBINOJIHATA OOMEHBI MEXJy OINEpaTUBHON MNaMATbIO U
YCTPOMCTBAMH BHEIIHEH IMaMsATH C MOMOIIBIO MTPOTPAMMHO-aIMAPaTHBIX CPEJCTB HU3KOTO YPOBHS
(MaIIMHHBIX KOMaH] WIK BBI30BOB COOTBETCTBYIOLIMX MTPOrpaMM OINEPALMOHHON cucTeMbl). Takoi
pexuM pabOTHI HE MO3BOJISIET MIIM OYEHB 3aTPYAHSET MOAJIEPKAaHUE HAa OJHOM BHEIIHEM HOCHTEINE
HECKOJIBKUX apXMBOB JOJITOBPEMEHHO XpaHUMO# nHpopmanuu. Kpome Toro, kaxxoi npuKiIagHON
nporpaMMe TPUXOAMIOCH pemaTh MpoOJeMbl MMEHOBAHUS YacTeH NAHHBIX W CTPYKTYpU3aLUU
JTAHHBIX BO BHEIIHEH MaMsATH.

Tema 6.2. @aiijioBbIe CUCTEMBI

I/ICTOpI/I'-IeCKI/IM maroM ABHJICA TIIEPEX0d K HCIOJB30BAHHUIO MIEHTPAIM30BAHHBIX CHCTEM
ynpasineHus ¢aiiiamu. C TOUKM 3peHUs NPUKIAJHOW TMporpammbl, (ail - 3TO MMEHOBaHHas
00J1acTh BHEIIHEH naMsTHU, B KOTOPYIO MOXHO 3allMCbIBaTb U H3 KOTOpOﬁ MO>XHO CYMTHIBATH
nansble. [IpaBuna mmeHoBaHHs (ailioB, crocod JOCTyna K JaHHBIM, XpaHSAMIMUMCS B (aiiie, u
CTPYKTypa 3TUX JAHHBIX 3aBUCAT OT KOHKPETHON CHUCTEMBbI YIpaBlieHUs (aillaMu U, BO3MOXKHO, OT
tuna (Qaiina. Cucrema ynpasieHus (aiinamu Oeper Ha cebsl pacrmpesesieHHe BHEIIHEH MaMmsTH,
oToOpakeHHEe MMEH (aiiJloB B COOTBETCTBYIOIIME aJpeca BO BHEIIHEW MaMATH M OOeCIiedeHHe
JIOCTYTIA K IaHHBIM.

[lepBas momyuuBIIas IIMPOKOE pacrpocTpaHeHue (QailioBas cucreMa Oblna paspaboTaHa
¢upmoii IBM s cepun kommberorepoB 360. K HacTosilieMy BpeMEeHH OHA OYE€Hb yCTapena, U MBI
He OyneM paccMmarpuBaTh JAETald €€ OpraHW3aluH. 3aMeTHUM JIMIIb, YTO B 3TOW CHCTEME
MNOAACPIKUBAJIUCH KAK YUCTO MOCJICIAOBATCIILHBIC, TAK U HHACKCHO-IIOCJICIOBATCIILHLIC (baﬁﬂbl, a
peanu3anysi BO MHOTOM OIHpajach Ha BO3MOYKHOCTH TOJIBKO TTOSIBUBIIHMXCS K 3TOMY BpPEMEHHU
KOHTPOJIJICPOB YyHpaBJICHUSA JHCKOBbBIMHU YCTpOfICTBaMH. Ecmn Y4YCCTh K TOMY KC, YTO IOHATUC
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daiina B OS/360 sBisutoch 6a30Boi abCTpakiiued, KOTOPOMY COOTBETCTBOBAJ JIFOOOW BHEUTHUH
00BEKT, BKJIIOYasl BHEIIHUE YCTPOWCTBA, TO paboTaTh C (paiijjaMu Ha ypOBHE IOJIB30BATENS OBLIO
o4eHb HeynoOHO. TpebGoBacs Henblil P TPOMO3AKHUX M IEPErpyKEHHBIX JETAIIMI KOHCTPYKITHH.
Bce 310 X0poOIIO 3HAKOMO MPOTrpaMMHUCTaM CPEAHErO U CTapLIero MOKOJIEHUS, KOTOPbIE MPOIUIN
4epe3 UCIOJIb30BaHNE OTEYECTBECHHBIX aHAJIOTOB KOMIIbIOTEpoB IBM.

[TosToMy nanpmie Mbl OyJeM TOBOPHTH O 0oOjiee COBPEMEHHBIX OpraHM3auax (ailloBbIX
CHCTEM U Ha4HEM CO CTPYKTYp (aitsios.

Crpykrypsl ¢paiiioB

[Ipexxne Bcero, NpakTUUECKHU BO BCEX COBPEMEHHBIX KOMIIBIOTEPaX OCHOBHBIMH YCTPOHCTBAMU
BHEIIHEH MaMsTH SBJISIOTCS MarHUTHBIE JUCKH C TIOJBUKHBIMU FOJIOBKaMHU, U KMEHHO OHHU CIIyXaT
uis XpaHeHus: ¢aitoB. Takue MarHUTHBIC JMCKH MPEICTABISAIOT OO0 IMakeThl MarHUTHBIX
IUTACTUH (MTOBEPXHOCTEH), MEXIYy KOTOPHIMH Ha OJHOM pblUare JABUTAETCS IMaKeT MarHUTHBIX
rosoBok. lllar aBM>KeHMs aKeTa roJI0OBOK SABJIETCSA AUCKPETHBIM, U KaXKIOMY ITOJIOKEHUIO MTaKeTa
TOJIOBOK JIOTMYECKH COOTBETCTBYET LWJIMHAP MarHUTHOro aucka. Ha kaxmoll MoBepXHOCTH
LHWIMHJP «BBICEKAET» JIOPOXKKY, TaK UYTO Ka)KJasi [IOBEPXHOCTb COAEPIKUT YHUCIIO AOPOXKEK, paBHOE
qucy TUIMHAPOB. [Ipu pazMeTke MarHUTHOTO JUCKa (CHEeHaTbHOM JICUCTBUH, IPEIIIECTBYIOIIEM
MCIIOJIb30BAaHUIO JIUCKA) KaXK/1asl JOPOXKKA pa3MedaeTcs Ha OJTHO U TO K€ KOJIMYECTBO OJIOKOB TaKUM
00pa3oMm, YTO B KXKIbIHA OJIOK MOKHO 3alHCaTh [0 MAKCUMYMY OJTHO U TO e 4ucio 6aitoB. Takum
00pa3om, AJis BBIIOJIHEHHUS OOMEHA ¢ MarHUTHBIM JAMCKOM Ha YpOBHE almapaTypbl HY’KHO yKa3aTh
HOMEp UWJIMHIApa, HOMEP MOBEPXHOCTH, HOMEp OJIOKa Ha COOTBETCTBYIOIICH JOPOXKKE U UYHUCIO
0aifToB, KOTOPOE HYKHO 3alKcaTh WM IPOYNUTATh OT Havaja 3Toro OJoka.

OpnHako 3Ta BO3MOKHOCTh OOMEHHMBATHCSI C MArHUTHBIMU AUCKaMH MOPIHUSIMH MEHbIIIE 00bemMa
O/oka B HACTOSIIEE BpeMsi HE HCIONb3yeTcs B (AMVIOBBIX CHCTEMaxX. JTO CBS3aHO C JBYMS
oOcrositenscTBaMu. Bo-mepBhIx, amnmaparypa yhOpaBieHHs TUCKaMU SBJSETCS AJIEKTPOHHO-
MEXAHUYECKOM, U NP BBIIOJHEHUU OOMEHA C JMCKOM BBINOJHSIOTCS TPU OCHOBHBIX JEMCTBUSL:
MOJIBOJ] TOJIOBOK K HY>KHOMY IIWJIMHJIPY, IIOUCK Ha JOPOXKKE HY>KHOTO OJI0Ka M COOCTBEHHO OOMEH ¢
5TUM OsokoM. M3 Bcex ATUX JEHCTBUU B CpeaHEM HaAWOOJbIee BpeMsl 3aHUMAaET TEPBOE,
MexaHudeckoe sefictBue. [103ToMy CyIiecTBeHHBIH BBIMIPHIII B CyMMapHOM BpeMeHH oOMeHa 3a
CYET CUMTHIBAHUS WJIM 3aMUCBIBAHUS TOJIBKO YacTU OJIOKA MOJIYYUTh MPAKTUYECKH HEBO3MOXKHO.
Bo-BTOpBIX, A1 TOTO YTOOBI paboTaTh C YacTsIMU OJOKOB, (ailioBas cucTtemMa JI0JKHa 00eCeunTh
COOTBETCTBYIOIIETO pa3zMepa Oydepa onepaTUBHOW TMaMsITH, YTO CYIIECTBEHHO YCIIOXKHSET
pacrpeziesieHue ONepaTUBHON aMSTH.

[ToaToMy BO BCEX COBPEMEHHBIX (ailJIOBBIX CHCTEMax SBHO WM HESIBHO BBIJENIAETCS
HEKOTOpHbIi 0a30BbIi ypoBeHb. Ha 3TOM ypoBHe obecrieunBaeTcst paborta ¢ (aiaamMu, COCTOSIUMHI
u3 OJIOKOB, MPSAMO aJpPECyeMbIX B aJpPECHOM MpocTpaHCTBe ¢aina. Pasmep 3THX JOruueckux
6510K0B (hailyia coBnaiaeT UM KpaTeH pazMepy (pusuueckoro 6joka Jqucka U 0ObIYHO BBIOMpaeTcs
PaBHBIM pa3Mepy CTpaHHIIbl BUPTYaJIbHOM MaMATH, MOJJIEP)KUBAEMON anmapaTypoil KOMIbIOTEpa
COBMECTHO C OIIEPALIUOHHON CUCTEMOM.

B HekoTophix ¢aiinoBeIx cucTeMax 0a30BbI YPOBEHB JOCTYIICH IOJIB30BATENI0, HO Oojee
4acTO NMPHUKPHIBAETCS HEKOTOPHIM OoJiee BBICOKUM YPOBHEM, CTAHIAPTHBIM JJISi MOJb30BaTEseH.
PacnipocTpaHeHbl 1Ba OCHOBHBIX MOJIX0/1a.

IIpu mepBoM moaxojie, MPUMEHSEMOM, Hampumep, B (aiIoBBIX cHCTeMax ONepalMOHHbBIX
cucteM pupmbl DEC RSX u VMS, nons3oBarenu npeAcTaBisioT (ailn Kak MmociaeaoBaTeIbHOCTh
3anuceil. Kaxaas 3amuce - 9170 GaifToBas MOCiIeOBAaTENbHOCTh MOCTOSIHHOTO WJIM TEPEMEHHOTO
pa3Mepa. 3anucu MOKHO YMTaTh WM 3alMChIBATh MOCJIEI0BATENIbHO WIN MO3UIMOHUPOBATH (Daiin
HAa 3aIUCh C YKa3aHHBIM HOMEPOM.

Hexkotoprsie (aitioBbie CHUCTEMBI MO3BOJISIIOT pPa30MBaTh 3alUCH Ha TOJNSA U OOBSBIATH
HEKOTOpBIE IMOJIs KII0YaMu 3anmucH. B Takux ¢ailoBbIX cucTeMax MOXHO MOTpeOoBaTh BHIOOPKY
3anucu u3 Qaiina mo ee 3ajaHHOMY Kitouy. EcTecTBeHHO, 4TO B 3TOM ciydae QailioBas cuctema
HOJ/IEP’KUBACT B TOM e (MM JPYroM, CIIy>keOHOM) 0a30BoM (paiie 1omoTHUTEIbHbIE HEBUIUMbIE
MOJIb30BATENIO CIYKEOHbIE CTPYKTYphl JaHHBIX. PacmpocTpaHeHHBbIE CIOCOOBI OpraHU3aIuN
KJIIOUYEBBIX (DaiiJIOB OCHOBBIBAIOTCS HA TEXHUKE Xd3UIMpoBaHUs U B-nmepeBbeB. CylecTBYIOT U
MHOTOKJTFOYEBBIEC CITOCOOBI OpraHu3aiuu Gansos.
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Bropo#i moaxon, cTaBIIMil pacnpOCTpaHEHHBIM BMecTe ¢ omnepannoHHOM cucteMord UNIX,
COCTOUT B TOM, 4TO JIt0OOM (haiin mpencTaBiasieTcs Kak IOCieAoBaTeNbHOCTh OaiiToB. M3 daiina
MO>XHO MPOYUTATh YKa3aHHOE YMCIIO0 0alTOB, TMOO HAYMHAS C €ro Havaya, JM00 MpeABapUTEIIHLHO
NpOM3BEAsl €ro MO3MIMOHMPOBAHWE Ha OalT ¢ yKa3aHHBIM HOMEPOM. AHAJIOTUYHO, MOXKHO
3amucaTh YyKazaHHOe 4YHcio OalToB B KoHel (haiiina, MO0 NpeaBapUTEIbHO BHIIIOJHUB
NO3ULIMOHUPOBaHUE (Qaiiya. 3aMeTuM, 4TO, TEM HE MEHEe, BO BCEX Pa3HOBUIHOCTAX (haimoBBIX
cucrteM OC UNIX noanepxuBaercs 6a3oBoe OJ04HOE TpeacTaBlieHue (aiisia, KOTOpOe CKPHITO OT
II0JIB30BAaTENIECH.

Koneuno, misi 000uX MOAXOZOB MOXHO oOecreunTh Habop mnpeobOpasyromux (QyHKIUH,
NPUBOALINX MpecTaBieHne ¢ailia K HeKOTopoMy apyromy Buay. OIuH U3 IPUMEPOB - HAJTMYKE
CTaHJapTHOU (ailyloBol cpeabl CUCTEMBbl MPOrpaMMHUpOBaHMs Ha s3blke CH B ONEparMOHHBIX
cucremax ¢pupmsl DEC.

HNmenoBanue (paiision

Bce coBpemenHbIe (ailioBbIe CHCTEMBI TIOJIEPKUBAIOT MHOTOYPOBHEBOE HMEHOBaHUE (PaiiioB
3a CYeT MOJJIepKaHus BO BHEIIHEW MaMsTH JOMOJHUTENIBHBIX (DaliIoB CO CIeNMaIbHON CTPYKTYpPOit
- KaraioroB. KaxIplii KaTajor COAEPKUT MMEHA KaTaJoroB W/WiH (paiiioB, comepiKaluxcs B
naHHoM Katanore. Takum oOpa3om, moiHoe uMs (aiiyia COCTOUT U3 CIKMCKA UMEH KaTajoroB IUIIOC
uMs (aiima B Karajore, HETMOCPEICTBEHHO YKA3bIBAIOIIEM Ha JaHHBIA (aitn. PasHuma mexmy
crocobamu UMeHOBaHUS (ailioB B pa3HbIX (aMIOBBIX CUCTEMAX COCTOUT B TOM, C UErO HAUMHACTCS
3Ta LIeN0YKa UMEH.

Nwmerorcs nBa kpailHuX BapuaHTa. Bo MHOrux cucremax ympasieHus (aiimamu TpeOyercs,
YTOOBI KXKIBIH apXuB (aiiyioB (MOJHOE JePEBO CIPABOYHUKOB) IIETUKOM PACHOJIArayiCs Ha OJTHOM
JTUCKOBOM TMakeTe (WM JIOTHYECKOM JHCKe, pazaene (U3MYECKOr0 JHUCKOBOTO IaKeTa,
MPEACTABISIEMOM C TIOMOIIBIO CPEJCTB ONEPAIMOHHOW CHCTEMBbl KaK OTACNbHBIA TUCK). B aToM
cllydae mojiHoe uMs ¢aiiia HauMHAeTCs ¢ UMEHHU TMCKOBOTO YCTPOICTBa, HA KOTOPOM YCTaHOBIIEH
COOTBETCTBYIOIIHNH TUCK. Takoi crocod MMEHOBAHUS UCTIOIB3YETCs B (DAIIOBBIX cUCTEMAX (QUPMBI
DEC, oyenp OmM3KO K 3TOMY HaxoaaTcs M (haidjoBble CHCTEMBbI MEPCOHAIBHBIX KOMIIBIOTEPOB.
Mo>kHO Ha3BaTh 3TY OPTaHU3ALMIO MOIEP>KAHUEM U30IMPOBAHHBIX (PAJIOBBIX CHCTEM.

Jlpyroii kpaiiHuii BapuaHT ObLI peayin30BaH B (hailIOBBIX CHCTEMax ONEpallMOHHOW CHUCTEMBI
Multics. Dta cucreMa 3acily’kKMBaeT OTIEJIBHOTO OOJIBLIOrO pa3roBopa, B HEM ObUT peaan3oBaH
LENbIA psiZi OPUTMHAIBHBIX MM, HO Mbl OCTAHOBUMCSI TOJBKO HAa OCOOCHHOCTSX OpIraHU3alUH
apxuBa ¢ainoB. B ¢aitnmooit cucteme Miltics monbp3oBaTeNy MpeACTaBISIN BCIO COBOKYITHOCTH
KaTaJoroB U (QaiiyioB kak eauHoe aepeso. [lonHoe ums (aiina HauMHAIOCh C UMEHH KOPHEBOTO
Karajora, u TOJIb30BaTelib HE 00si3aH ObUT 3a00TUTHCS 00 YCTAaHOBKE Ha JUCKOBOE YCTPOWCTBO
KaKMX-TM0O0 KOHKpETHBIX AuckoB. Cama cucTeMa, BBIIOJHSAS MMOMCK (ailla Mo ero HMEHH,
3ampanmBaia oneparopa 00 ycTaHOBKE HEOOXOIUMBIX TUCKOB. Takyro (pailioByro cCTEMY MOXKHO
Ha3BaTh MOJIHOCTHIO LIEHTPAJIN30BAHHOM.

Koneuno, BO MHOroM ILEHTpaJU30BaHHbIE (DalIOBbIE CHUCTEMBI yJ00HEE H30JUPOBAHHBIX:
cucreMa ympasieHHs (aigamMu NpUHHMaeT Ha ceOs Ooiblie pyTHHHOW paboTsl. Ho B Takmx
CHUCTEMAaxX BO3HUKAIOT CYIIECTBEHHbIE NMPOOJIEMBI, €CIIM KOMY-TO TpeOyeTcs MepeHecTH MOoJIePEBO
(aiinoBoit cucTeMbl Ha APYTYIO BEIUUCIUTENBHYIO YCTAaHOBKY.

KommpomuccHoe pemenne npumeHeHo B (aitnossix cucremax OC UNIX. Ha 6a30BoM ypoBHE
B 3TUX (DalJIOBBIX CHUCTEMax IMOJJEPKUBAIOTCA M30JUPOBAHHbIE apXHBBI (aiioB. OIUH U3 ITHX
apXWBOB OOBSABIsAETCA KOpHEBOW (haimoBoil cucrtemoi. I[locie 3amycka CHCTEMBI MOXKHO
«CMOHTHPOBATh» KOPHEBYIO (DalIOBYIO CHCTEMY M PsiJl H30JUPOBAHHBIX (DAalIOBBIX CUCTEM B OJHY
o0uryro ¢aitnoByro cucreMmy. TeXHHYECKH 3TO MPOU3BOJAUTCS C MOMOIIBIO CO3JaHHs B KOPHEBOM
¢aiinoBoil cucTeMe CrenualIbHBIX MYCTHIX KaTajaoros. CrienuanbHblid cUCTeMHBIN BbI30B mount OC
UNIX mno3BosisieT NOAKIIYUTH K OJHOMY M3 O3THX IIyCTBIX KaTaJOrOB KOPHEBOM KarTajor
yKazaHHOTO apxuBa ¢aitnoB. [locie MoHTHpoBaHus 0O0mIel (ailioBOl CHCTEMBI WMEHOBAHHE
(baiIoB MPOM3BOIUTCS TAK K€, KaK €CJIM ObI OHA C caMOro Havayia Obljia IeHTpann30BaHHON. Eciun
y4eCTb, YTO OOBIYHO MOHTHPOBAaHUE (PANIOBOI CHCTEMBI MPOU3BOIAUTCS MPU PACKPYTKE CUCTEMBI,
to mosb3oBaTenn OC UNIX 00bIYHO M HE 3ayMBIBAIOTCS 00 MCXOTHOM IMPOMCXOXKIACHUHM OOIIei
¢aiinoBoii cucTeMBbI.
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3ammra paisios

ITockonbky (ailyioBble CUCTEMBI SBISIOTCS OOLIMM XpaHWIUIIEM (ailyioB, IpUHAAIEKAIINX,
BOOOIIE TOBOPSI, Pa3HBIM IIOJIb30BATEIISIM, CUCTEMBI YIpaBieHus (ailiiaMu TOJKHBI 00€CIIeUnBaTh
aBTOPM3AlMIO J10cTyna K (aiinam. B o0mem Buae moaxoJ COCTOMT B TOM, YTO IO OTHOLIEHHIO K
KQKJIOMY 3apETHCTPUPOBAHHOMY I10JIb30BATEII0 JaHHON BBIYMCIMTEIBHON CUCTEMBI IS KaKI0TrO
cyllecTByoILero ¢ailyia yka3plBaloTCsl AEUCTBUS, KOTOPbIE Pa3pellieHbl WK 3alpelieHbl JAHHOMY
nosnb3oBaTento. CyliecTBOBalIM MOIBITKM PEalnu30BaTh 3TOT MOAXOA B MOIHOM oObeme. Ho 310
BBI3BIBAJIO CIIMILKOM OOJbIINE HAKIAJHbIE PACXO/bl KaK 110 XpPaHEHHUIO U30BITOYHON MH(pOpMaLuy,
TakK ¥ 10 UCIOJIB30BAHMIO ATON MH(OPMAIMH 11 KOHTPOJISI IPAaBOMOYHOCTH JIOCTYTIA.

ITosTOMy B GOJBIIMHCTBE COBPEMEHHBIX CUCTEM yIpaBiIeHUs (aillaMi NPUMEHSAETCS OIX0A
K 3ammre ¢aitnoB, BrepBele peanmzoBaHHbli B OC UNIX. B osrtoii OC xaxnomy
3aperUCTPUPOBAHHOMY I0JIb30BATENI0 COOTBETCTBYET Mapa LEIOYMCICHHBIX HIEHTH()UKATOPOB:
UJACHTU(PHUKATOP TPYNIBl, K KOTOPOM OTHOCUTCS O3TOT IIOJb30BATENb, U €ro COOCTBEHHBIN
uneHtTuukarop B rpynmne. [Ipu kaxaom ¢aiisie XxpaHUTCS MONHBIM UASHTU(PUKATOP MOJIb30BaTEN,
KOTOPBII c03/1aJ] 3TOT (aidy, U PUKCUpyeTCs, Kakue ACHCTBHS ¢ (PailJloM MOXKET MPOU3BOIUTH €TO0
co3ziaTenb, Kakue JIeHCcTBU ¢ (aillioM JOCTYIHBI Ul APYTUX M0JIb30BaTeIe TOM e rPyMIbl U 4TO
MOTyT fAenaTh ¢ (ailoM MoJb30BaTENN JIPYrHX Ipymn. OTa HHpOpMAaLus OYeHb KOMIIAKTHA,
TpeOyrolecs Npu MPOBEpPKEe JEWCTBUS HEBEIMKH, a TakKOW CIOCOO0 KOHTPOJS [JOCTyma
YIOBJIETBOPHUTENIEH B OOJIBIIMHCTBE CIIy4aeB.

Pe:xuM MHOTomos1b30BaTe/1bCKOro 10CTyNa

ITocnennee, Ha 4YeM Mbl OCTAHOBUMCS B CBSI3U € (ailiaMu, 3T0 CIOCOOBI MX MCIIOJIb30BaHMS B
MHOT'OII0JIb30BATEIbCKOM cpene. Ecnu orepaloHHas cucrTema MO/IJIEP’KMUBAET
MHOTI'OII0JIb30BAaTEIbCKUM PEKUM, BIIOJHE pealibHa CUTYalMsl, KOrjaa J1Ba Wiu 0oJiee MoJib30BaTess
OJTHOBPEMEHHO TIBITAIOTCA paboTaTh ¢ OMHUM M TeM ke (aiimoM. Ecnm Bce mosb3oBaTenu
COOMPAIOTCS TOJIBKO YMTATh (paiija, HUUEro cTpauHoro He npousoiaer. Ho eciu xotsa O6b1 oauH U3
HUX OyneT U3MeHATh Qailyl, A KOpPpeKTHOM paboThl ATHX MoJib30BaTenel TpeOyercs B3auMHas
CUHXPOHHM3ALMSL.

B cucremax ympaBnenus QaitiaMu 0OBIYHO MPHUMEHSUICS Cleayromuid noaxon. B onepanuun
OTKphITUA (hailia (mepBoi M 00s3aTeNbHOM omepanuu, ¢ KOTOPOil TOMKEH HAuMHATBhCS CEaHC
paboTel ¢ (ailiomM) cpenud MPOYUX IapaMeTPOB YKa3bIBAJICA PEXUM paboOThl (UTEHHE WIH
u3MeHeHue). Ecam K MOMEHTY BBIINOJHEHUsS OSTOW oOmepanuu OT HMEHM HEKOTOPOro
MI0JIb30BATENBCKOr0 Ipouecca A ¢aill yke HaXOAWJCS B OTKPBHITOM COCTOSIHUM OT HMEHHU
HEKOTOPOTo APYroro rnpouecca B, mpudeM ¢aiinn 6b11 OTKPBIT B PeXUME, KOTOPBI HECOBMECTHM C
JKEJIaeMbIM PEKUMOM OTKPBITHUSI (COBMECTHMBI TOJIBKO PEXHMMBI YTEHHUS), TO B 3aBUCHUMOCTH OT
ocobeHHOCTeH cucTembl mporeccy A aM60 coo0IIanoch 0 HEBO3MOXKHOCTU OTKpBITHS (paiina B
JKEJIaeMOM pexume, JTuO0 OH OJOKUpOBaiCS 10 T€X MOp, IoKa B Ipolecce B He BhINONHsIACH
orepanus 3aKpbITUs Qaiina.

3ameTuM, 4TO B paHHUX Bepcusx (ainoBoit cuctemsl OC UNIX BooGmie He Obuin
NpPEIyCMOTPEHbl Kakue Obl TO HU OBUIO CpeICTBAa CHUHXPOHM3ALMHU MapajulebHOTO JOCTyMa K
¢aitnam. Onepanusi OTKpHITUS (ailyia BHIIOMHSATIACH BCEraa AJIs J000ro cymiecTByrouero (aiina,
€CJIM T0JIb30BaTENb, OT UMEHU KOTOPOTO BBIMNOJIHSIICSA MPOLECC, UMEI COOTBETCTBYIOLIME NpaBa
noctymna. [Ipu coBmecTHOW paboTe CHMHXPOHH3AIUIO MPUXOIWIOCH MPOU3BOAUTH BHE (halliIoBOM
cucteMbl (M crneuuanbHelx cpeacts g atoro OC UNIX He mpenocrasisuia). B coBpeMeHHBIX
peanuzanusx ¢ainoBeix cucreM OC UNIX mo BeIOOpYy MOjaepKUBAEeTCsl CHHXPOHHU3ALUS MpU
OTKpeITUH  (haitnoB. Kpome TOro, cymecrByeT BO3MOXXHOCTh CHHXPOHHM3AIMM HECKOJIBKHX
MPOLIECCOB, MapajuIeNbHO MOAMPHUIMPYIOMIUX OJUH M TOT ke dain. Jlns 3Toro BBeaeH
CHELMaTbHBI MEXaHU3M CHUHXPOHHU3AIIMOHHBIX OJOKMPOBOK JMANa30HOB aJPECOB OTKPHITOrO
daiina.

52



Tema 6.3. O01acTu npuMeHeHus ¢aiiaoB

[Tocne 3TOro KpaTtkoro 3KCKypca B MCTOPHIO U BO3MOXKHOCTH CHCTEM ympaBieHus (aimamu
paccMOTpUM BO3MOXKHbIE 00J1aCcTH UX IpuMeHeHus. KoneuHo, npexe Bcero (aiiibl IpUMEHSI0TCs
JUIS. XpaHEHUs] TEKCTOBBIX JaHHBIX: JIOKyMEHTOB, TEKCTOB MPOTpaMM U T. 1. Takue ailnbl 00bI9HO
00pa3yroTcss U MOAM(PUUUPYIOTCS € MOMOLIbIO Pa3IMYHBIX TEKCTOBBIX penakTopoB. CTpyKTypa
TEKCTOBBIX (hailyioB 0OBIYHO OYEHH MPOCTA: ATO JUOO MOCIEAOBATEIBLHOCTh 3aMUCEH, COAepKALIIX
CTPOKHM TEKCTa, JIMOO MOCIEN0BATENIbHOCTh 0alTOB, Cpeir KOTOPBIX BCTPEUYAIOTCS CIELUANIbHbIE
CUMBOJIbI (HalIpUMeEp, CUMBOJIbI KOHIIA CTPOKH).

®aiisbl ¢ TEKCTaMH MPOrPaMM SIBIISIOTCSA BXOJHBIMH ITapaMeTpaMu KOMIIWISTOPOB, KOTOPBIE, B
CBOIO o4epeib, POPMUPYIOT (ailiibl, comepxamue o0bekTHbIe MOy . C TOukH 3peHwus (aiaoBoit
CUCTEeMBbl, OOBEKTHble (aiiabl Takke o00JanarT aOCOJIOTHO CTAHIAPTHOM CTPYKTYpOH -
MOCJIEIOBATENbHOCTH 3amucedl uiam OaitoB. CucremMa MpOrpaMMHPOBAHUS HAKIIAAbIBAET HA 3Ty
CTPYKTYpy OoJiee CIOKHYIO U CHEUU(DUUHYIO AJIS 3TOM CUCTEMBbI CTPYKTYpPY OOBEKTHOIO MOJYJIS.
[ToguepkHeM, YTO JIOTHYECKast CTPYKTypa 0OBEKTHOTO MOJYJIsl HeU3BecTHA (ailyloBOi cucTeMe, 3Ta
CTPYKTYpa IOJIEP’KUBACTCS IPOrpaMMaMU CUCTEMbI IPOTPAMMUPOBAHMUSL.

Ananormgno obcrout jgeno ¢ ¢adnamu, QGOPMUPYEMBIMH  pPEIAKTOpaMU  CBs3eH
(KOMIIOHOBIIMKAMU BBINOJIHAEMBIX IIPOTPaMM) U COAEPKAIIUMU 00Pa3bl BHIMOJIHAEMBIX IPOTrPAMM.
Jlornueckast cTpykTypa Takux (HaljoB OCTAE€TCSI HM3BECTHOW TOJIBKO PENAKTOPy CBSI3EH W
porpaMMe-3arpy3uuKy, sBJSIOIIEHCS KOMIIOHEHTOM OIEePallMOHHON CUCTEMBI.

3aMeTHUM, 4TO B OTMEUEHHBIX BBILIE CIyYasiX BIOJHE JOCTATOYHO TEX CPEJCTB 3alIUTHI (ailioB
U CHHXPOHM3AllUM NapajjIelIbHOTO JIOCTYyINa, KOTOpble O0ECHEeYrBalOT CUCTEMBl YIPABJICHUS
daitnamu. OueHb peaKO BO3HHKAET MOTPEOHOCTh MapayuleabHONH Moaupukanuu (ailyioB, U Kak
IPaBUJIO, KaXK/bIH MOJIb30BaTENb MOXKET 000MTUCH CBOEH YaCTHOM KOIHEH.

Jpyrumu  croBamu, (paijoBbIe CHCTEMBI OOBIYHO OOECIIEYMBAIOT XpaHEHHE cIabo
CTPYKTYPUPOBAaHHOW HH(pOpMALMM, OCTaBIsIsl JalbHEHIIYI0 CTPYKTYPU3ALHUIO TPHKIAJHBIM
nporpaMMaM. B mepeuncieHHBIX BbIIIE CIIy4asX HCIHOJIb30BaHUS (ailloB 3TO Jake XOpOoLIo,
NOTOMY 4YTO TNpH pa3paboTke Jt000W HOBOW NPUKIAJAHOM CHUCTEMBI, ONUPAsACh Ha IPOCTHIE,
CTaHJapTHBIE U CPaBHUTEIBHO JIELIEBBIE CpencTBa (PailyloBOW CHCTEMBI, MOKHO pEaM30BaTh TE
CTPYKTYpPbl XpaHEHHs, KOTOpble Hambojee EeCTeCTBEHHO COOTBETCTBYIOT creuuduke aaHHON
MPUKIIAIHON 00J1acTH.

Tema 6.4. [lorpedHOCTH MHGPOPMALTMOHHBIX CHCTEM

Opnako s WHGOPMALMOHHBIX CHUCTEM CUTYyaIlsl KOPEHHBIM OOpa3oM OTIWYaeTcs. OTU
CHUCTEMBI TJIaBHBIM 00pa3oM OPHUEHTHUPOBAHBI HA XPaHEHHE, BHIOOp W MOAM(PHUKAIMIO MOCTOSHHO
xpanuMoil uHpopmanuu. CTpykTypa HHPOPMAIUU OOBIYHO OYEHBb CIOXKHA, U XOTS CTPYKTYpPHI
JIAHHBIX DPA3JMYHBl B Pa3HbIX MH(GOPMAIIMOHHBIX CHCTEMax, MEXIYy HUMH YacTO ObIBA€T MHOTO
obmero. Ha HauanbHOM »JTame WCMHOJIL30BAHUS BBIUMCIUTENBFHOM TEXHUKH MPOOIEMBI
CTPYKTYPHU3AIMH JIaHHBIX pENIAINCh WHAWBUAYATbHO B KaXJA0W HWH()OPMAIMOHHOW CHCTEME.
[TpousBoauIKMch HEOOXOIUMBIE HAJCTPONKH (OMOIMOTEKH TIporpamMM) HaJl (haHIOBEIMHU CHCTEMaMH,
MoJ00HO TOMY, KaK 9TO JIENAeTCsl B KOMIIUIITOPAaX, peAaKToOpax u T. II.

Ho mockonbky B MH()OPMAIMOHHBIX CHUCTEMax TpeOyeTcss MOIAEepkKKa CIOKHBIX CTPYKTYP
JIAHHBIX, OTH UHIAUBUyaJTIbHBIC CPEACTBA YIIPABICHUS TaHHBIMU COCTABIISIA CYIIIECTBEHHYIO YacTh
WH(OPMAIIMOHHBIX CHUCTEM, IPAKTUYECKH MOBTOPSACH (KaK MPOTPaMMHBIE KOMIIOHEHTHI) OT OAHOMN
cucteMbl K japyrod. CrpemieHue BBIICTUTH OONIyI0 YacTh WHQPOPMAIMOHHBIX CHCTEM,
OTBETCTBEHHYIO 32 YIPABJICHHUE CII0KHO CTPYKTYPUPOBAHHBIMU JIaHHBIMU SIBUJIOCH, HA HAIIl B3TJIAL,
nepBoit modyauTenpHOM mpuuuHoil co3ganust CYB/], koTopas, BO3MOXHO, MOTJIa ObI TIPE/ICTABIIATH
HEKOTOPYIO 00IIYI0 OMOIHOTEKY MPOTrpaMM, TOCTYITHYIO KaKI0i HH()OPMAIIMOHHOM CUCTEME.

OnHako 04eHb CKOPO CTAJIO MOHSTHO, YTO HEBO3MOXKHO OOOWTHUCH Takoi 00mel OnOInOTeKOM
porpaMM, peaau3yrolei Hajl CTaHIapTHON 0a30B0 (ailioBoil crucTeMoit 0oliee CII0KHBIE METOIBI
xpaHeHus: JaHHbIMU. [losicHuMm 310 Ha mpumepe. [Ipenmonoxum, 4TO0 MBI XOTUM pealu30BaTh
IPOCTyI0 MHGOPMAIMOHHYIO CHUCTEMY, MOAJEPKUBAIOIIYI0 YYeT COTPYAHHUKOB HEKOTOPOMH
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opranu3zanuu. Cucrema J0JKHA BbIaBaTh CIUCKH COTPYJHUKOB B COOTBETCTBUM C YKa3aHHBIMU
HOMEpaMH OT[EJOB, NOJJEPKUBATh PETUCTPALMIO NEPEBOJA COTPYJHUKA W3 OJHOrO OTAENa B
JIpyroH, npuema Ha paboTy HOBBIX COTPYJHUKOB U YBOJIbHEHUS paboTaromux. [ Kaxaoro otaena
JIOJDKHA TIO/JICPKHUBATHCS BO3MOXKHOCTD TOJTYYEHHUS UMEHH PYKOBOJUTENS STOrO OTJENa, oOmen
YHUCIIEHHOCTH OT/eNa, OO0Ileld CyMMbl BBIIUIAYEHHOW B MOCIEOHHM pa3 3apriartsl U T. A. s
Ka)KJ0ro COTPYJHUKA J0JKHA MOJIEPKUBAThCSI BO3MOKHOCTh BbIJJaul HOMEpA yIOCTOBEPEHUS 110
MOJIHOMY MMEHHU COTPYJIHHKA, BBIJAYM IOJHOTO MMEHU MO HOMEpPY YAOCTOBEpPEHUS, MOTy4YCHHUS
UHPOpPMALIUKM O TEKYIIEM COOTBETCTBHHM 3aHMMAaeMOW JOJDKHOCTH COTPYAHHMKA M O pa3Mepe
3apIUIaThI.

[IpenmnonoxuM, 4TO MBI PEUIMJIM PEeaTr30BaTh 3Ty HH(YOPMAIMOHHYIO CHCTEMY Ha OCHOBE
¢baitnoBoil cucTeMBbl U MOJIH30BATHCS MIPU STOM OJHUM (ailioM, paciiipuB 0a30Bble BOZMOXKHOCTH
¢aiinoBoii cucTeMbl 3a CUET crenuanbHoi Oubimoreku ¢GyHKuui. [1OCKOIBKY MHHHMMAIBHOM
MH(GOPMALlMOHHON €IMHULIEH B HAIleM cilydae SIBISETCS COTPYIHHUK, €CTECTBEHHO MOTpPeOOBaTh,
4yT00BI B 3TOM (haiiine comepxanach OJHA 3aMUCh ISl KAKJOTO COTpyAHUKA. OUEBUIHO, UYTO MO
TaKUX 3alKcedl JIOJDKHBI coiepkarth monHoe ums corpyanmka (COTP _HMMS), Homep ero
ynocroBepenuss (COTP_ HOMEP), undopmaiiuio 0 ero COOTBETCTBHUM 3aHUMAEeMOM JIOHKHOCTH
(COTP_CTAT - nnst mpoCTOTHI, «1a» UK «HeT»), pazmep 3apruiatel (COTP_3APII), nomep oTnena
(COTP_OTJ_HOMEDP). IlockoyibKy MBI XOTHM OTPAaHHYUTHCS OJHUM (aiijiom, 3Ta K€ 3aIucCh
JOJKHA coepkath uMsa pykosoautens otaena (COTP_OT/] PYK).

Jnst BeImodHEeHUsT (QYHKOUE Hamedl WHPOPMAIMOHHOM CHCTEMBI TpeOyeTcss BO3MOXKHOCTB
MHOTOKJIFOYEBOTO JOCTyNa K 3ToMy (ailly Mo YHUKAIbHBIM KJII04aM (HEAyOJIMpYEeMbIM B Pa3HBIX
samucsx) COTP_MMSA u COTP_HOMEP. Kpome Toro, momkHa 0OSCHEeUYMBATHCS BO3MOXKHOCTH
BbIOOpa Bcex 3amuceit ¢ obmiem 3aaanHbM 3Hadennem COTP_OTJ HOMEP, To ects noctym mo
HEYHUKIBHOMY KJII04y. UTOOBI MONYYHUTh YHMCICHHOCTH OTJIENa WJIM OOUIMH pa3Mmep 3apIuiaThl,
uH(pOpMallMOHHAsT CUCTeMa JOJDKHA OYyJeT KaKIblid pa3 BBIOMpATh BCE 3alMCH O COTPYTHUKAX
OTJIeJIa ¥ MTOJICYUTHIBATH COOTBETCTBYIOIIHNE OOIINE 3HAYCHUSI.

Takum obpazom, A peann3aiuy Aaxe TaKoil MpoCcTol cucTeMbl Ha 6a3e GailioBOil CUCTEMBI,
BO-TIEPBBIX, TpeOyeTcs CO3JaHHe JIOCTATOYHO CJIOXKHOW HAaJCTpOilkM, oOecnednBaromien
MHOTOKJIIOYEBOM JOCTyN K (paiimamM, M BO-BTOPBIX, HEM30EXKHBI CYIIECTBEHHAs HM30BITOYHOCTH
XpaHeHus (711 KaXKJI0T0 COTPYAHMKA JAHHOTO OT/EJa IMOBTOPSAETCS UMsI pyKOBOJIUTEINS OTHENa) U
BBINOJIHEHHE MAacCOBO BBIOOPKM M BBIYMCICHUN A TOJY4YEHUS CBOJHOM HH(popMmanuu 00
otnenax. Kpome Toro, eciu B X0/€ 3KCIUTyaTalldd CUCTEMbI BOSHUKHET MOTPEOHOCTb, HaIpUMeEp,
BbIJIaBaTh CIIMCKU COTPYAHUKOB, MOITYYAIOUINX 33JJaHHYIO 3apIUIaTy, TO MPUAETCS JTUO0 HOTHOCTHIO
npocMaTpuBath (aiis, MO0 pecTPYKTYpHU30BbIBATh €ro, 00bsBIIss KitoueBbiM nojge COTP_3APIIL.

[lepBoe, 4TO NPUXOIUT HA yM, - HayaTh NOJJIEPKUBATh JBAa MHOTOKIIOUEBBIX (aiina
COTPYAHUKN wu OTHAEJIBl: mnepsoiii ¢aiin nomkeH coaepxkate nons COTP_UMA,
COTP_HOMEP, COTP_CTAT, COTP_3APIIu COTP_OTA_HOMEDP, a Bropoii - OT/] HOMEP,
OTHA PYK, COTP_3APIl (o6mwuii pasmep 3apmiarsl) u OTJ] PASBMEP (oOmee uyucio
COTPYAHUKOB B otaene). Torma Oonbluas 4acTe HEYAOOCTB, MEPEUUCIEHHBIX B MPEAbLAYIIEM
ab3ane, Oyner mpeononeHa. Kaxnapiii u3 ¢aiioB OyaeT colep)kaTh TOJIBKO HEIXyOIUpyeMyIo
uHpOpMaLIHIO, HEOOXOIUMOCTh B JAMHAMHYECKUX BBIYUCICHHUAX CBOJHOM HMH(OpManuu He
BO3HHUKHET. Ho 3ameTnm, 4TO TIOCIe Takoro mepexoja nHPpopMaluoHHas cuctemMa OyaeT 00yaaaTh
HEKOTOPHIMU HOBBIMH BO3MOXKHOCTSIMU, cOmmkatonmu ee ¢ CYB/L.

[Ipexne Bcero, Temeps cucTeMa JIOJDKHA 3HATH, YTO OHA paboTaeT ¢ AByMs HWH(GOPMAIIMOHHO
CBsi3aHHBIMHU (aiiaMu (3TO HIar B CTOPOHY CXeMbl 0a3bl JaHHBIX), €i JOJKHBI OBITH M3BECTHBI
CTpYKTypa U cMblcl Kaxjaoro mnois ("ampumep, uro COTP _OTJ[ HOMEP B aiine
COTPYJHUKU u OTJA HOMEP B @aiine OTIEJIbl o3nauaoT o1HO M TO 3Ke), a TaKke
MOHMMATh, YTO B psJie CIy4aeB M3MEHEHHE HHQOpMaIMU B OJHOM (haiije TOJKHO BbI3BIBATH
MoaudUKaio BToporo (aiina, yToOBl o0lee coiepkxuMoe (ailyioB ObUIO COIVIACOBAHHBIM.
Hanpumep, ecinu Ha paboTy NpUHUMAETCSl HOBBIM COTPYIHUK, TO HEOOXOIUMO NOOAaBUThH 3aIUCh B
¢daitn COTPYAHUKMH, a taxxke cooTBeTcTByrOmMM o6Opazom u3MeHuth nons OT/] 3APII u
OTJ_PA3MEP B 3anucu daitta OT/IEJIbI, onuckiBaromieii OTaeN 3TOro COTPYIHUKA.

Boo06ime, coriiacoBaHHOCTh JAHHBIX SIBIISICTCSI KIIIOUEBBIM MOHATHEM 0a3 naHHbIX. Ha camom
nene, ecnu WHPOPMAIMOHHAs cHUcTeMa (Jake Takas TMpocTas, Kak B HaIleM MpuMepe)
MOJICP’)KUBACT COTJIACOBAHHOE XpaHEHUEe MH(POPMAIIMU B HECKOJIBKHX (Dailimax, MOXKHO TOBOPUTH O
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TOM, YTO OHa NoJAepX HuBaeT 0a3zy naHHbBIX. Ecim e HekoTopas BcroMmorarejbHas cucTeMa
yIpaBlIeHUS JaHHBIMH TIO3BOJSIET paboTaTh C HECKOJIbKMMHU (aiimamu, oOecreumBas WX
COIJIaCOBAaHHOCTb, MOXHO Ha3BaTh €€ CHUCTEMOM ympaBieHHs Oa3aMM JaHHBIX. YK€ TOJBKO
TpeOOBaHUE TMOAJIEPKAHUS COTJIACOBAHHOCTU JIaHHBIX B HECKOJBKUX (hailmax He MO3BOJSIET
o0olTHCh OMOIMOTEKON (DYHKIMI: Takas CUCTEMa JO0JKHA 001a1aTh HEKOTOPHIMH COOCTBEHHBIMU
JAaHHBIMU (METa-JaHHBIMU) U JaKe 3HAHUSIMH, ONPEAEIISIOIMMU LIEJIOCTHOCTh IaHHBIX.

Ho sto eme He Bce, uro 0o0buHO TpeOyroT oT CYB/I. Bo-mepBhIX, naxe B HalieM MpUMEpe
HEYZIOOHO peaJin30BBIBATH TaKHE 3alPOCHI, KaK «BBLIATH OOIIYI0 YHCICHHOCTh OTJIENa, B KOTOPOM
pabortaer MBan ApyrtroHoBuy lllenuthko». beuto Ob1 ropazmo npome, ecau 661 CYB]] mo3Bossna
chopMyIHpOBaTh TAaKOW 3ampoc Ha OJIM3KOM MOJB30BATENSIM SI3bIKE. Takue S3bIKM Ha3bIBAIOTCS
A3bIKAaMH 3allpocoB K 0Oa3am naHHbIX. Hampumep, Ha s3pike SQL Ham 3ampoc MOXHO ObLIO
BBIPA3HTh B hopme

SELECT OTIH_ PA3BMEP

FROM COTPYIHVKV, OTIEJIH

WHERE COTP VMA = "VBAH APYTIOHOBUY MEIVTBKO"

AND COTP OTJ_HOMEP = OTJI HOMEP

[Tpu dopmymupoBanuu 3anpoca CYBJ] mo3BonuT HE 3aayMBIBaThCS O TOM, KaKUM 00pa3oM
OyZIeT BBIMOJIHATHCS ATOT 3ampoc. Cpenu ee MeTalaHHbIX OyeT coaepkKarhes HH(GOpMALUs O TOM,
yto nosie COTP_UNMA saBnsercs kmoueBbiM 1i1s ¢aina COTPYIHUKU, a OTJ]_ HOMEP - s
daitna OTZEJIbL, u cucrtema cama Bocmojib3yeTrcs 3TUM. Eciu e BO3HHMKHET MOTPEOHOCTH B
MIOJIyUYEHUU CIHMCKAa COTPYIHUKOB, HE COOTBETCTBYIOLIUX 3aHMMAEMOM JOJKHOCTH, TO 1IOCTATOYHO
MPEIbSBUTH CUCTEME 3aIpPOC

SELECT COTP IMMA, COTP HOMEP

FROM COTPYIHUKU

WHERE COTP_ CTAT = "HET",

M CHUCTeMa caMa BBINOJHUT HEOOXOAMMBIA TONHBIM mpocMoTp (aiima COTPYIHUKU,
nockospky nojge COTP_CTAT He siBasieTCs KIFOUEBBIM.

Hanee, npeacraBuMm cebe, YTO B NMEPBOHAYAIBHON peanu3alui MH(MOPMALMOHHOM CHCTEMBI,
OCHOBAaHHOW Ha UCHOJIb30BaHUU OMOTMOTEK paCHIMPEHHBIX METOJOB JocTyna K (aiinam,
oOpa0atbiBaeTcsl  omepaunusi perucrpaluu  HOBOro corpyaHuka. Cneays  TpeOoBaHUSM
COTJIaCOBaHHOTO M3MeHEeHHs (paitnoB, nH(OpPMALIMOHHAS CHCTEMa BCTaBHJIa HOBYIO 3aluCh B (haiin
COTPYAHUKU u cobpanace moauduinmpoBars 3anuch (aitna OTHAEJIbI, Ho uMeHHO B 3TOT
MOMEHT NPOM30LLIO ABAPUNHOE BBIKIIOUYEHUE JJIEKTPUUYECKOro nuTaHus. O4YeBHIHO, YTO IOCIE
nepes3anycka CUCTeMbl ee 0a3a JaHHBIX OyJeT HaxOIUThCS B PacCOIVIACOBAHHOM COCTOSHUU.
[TorpeGyeTcst BBIACHUTBH 3TO (a Ui 3TOTO HY)KHO SIBHO MPOBEPUTH COOTBETCTBHE MH(POPMALUU C
¢aitnax COTPYIHUKU u OTHEJIbI) u npuBectu mHbOpMAIUIO B COTIACOBAaHHOE COCTOSHUE.
Hactosmme CYB]J] GepyTr Takyto paboTy Ha ceOs. I[lpuknannas cuctema oOs3aHa 3HATh, Kakoe
COCTOSTHUE JaHHBIX SBJISIETCS KOPPEKTHBIM, HO BCIO TEXHHYECKYIO pabOTy NMpUHUMAET Ha ceds
CVYB/IL.

Hakonen, mnpeacraBum cebe, 4YTO MBI XOTUM OO€CHEYUTh MapajulesibHyI0 (Hampumep,
MHOTOTEpMHUHANIbHYI0) paboTy ¢ 0a30il JaHHBIX COTPYIHHKOB. Eciau omnuparbcs TOJNBKO Ha
uCHojib30BaHue (ainoB, TO JuIsi oOecnedyeHHs KOPPEKTHOCTM M3MEHEHHM Ha Bce Bpems
MoIUHUKAIMKM JTH000r0 U3 ABYX (ailjioB JOCTYI JPYrux IOJIb30BaTene K 3Tomy daitny Oynet
OJIOKMpPOBaH (BCIIOMHHUTE BO3MOXHOCTH (DalJIOBBIX CHCTEM I CHHXPOHH3AIUU MapauIeIbHOTO
nocryna). Takum oOpas3oM, 3auncieHue Ha paborty Ilerpa MBanoBuua CumopoBa CyIIeCTBEHHO
3aTOPMO3UT mojydeHrne uHpopmamuu o cotpyaauke MBane Cunoposuue Iletpose, naxe ecnvi oHA
Oynyt pabortath B pasubix oTaenax. Hacrosmue CYBJ] obecrneunBaior ropasao 0osiee TOHKYIO
CUHXPOHM3AIMIO MapajlIeIbHOTO JOCTYTa K JaHHBIM.

Taxum o6pazom, CYB/I pemaror MHOKECTBO Ipo0sIeM, KOTOpPbIE 3aTPYAHUTEIBHO UM BOOOIIE
HEBO3MOXKHO pEIINTh IPU HCHOJIb30BaHUU (aiimoBeix cuctem. Ilpu 3ToM cymiecTByOT
NPUIIOKEHUS, JUI KOTOPBIX BIIOJHE JOCTATOYHO (PaifiIoB, MPHUIOKEHHS, JUII KOTOPHIX HEOOXO0AUMO
pemath, Kakol ypoBeHb pPa0OTHl C JaHHBIMU BO BHEIIHEW MaMsITH A HUX TpeOyercs, H
MIPHIIOKEHUS, IJIs1 KOTOPBIX 0€3YCIOBHO HYKHBI 0a3bl TAaHHBIX.

CoBpeMeHHbIE CUCTEMBI yIpaBiIeHUs (ailiaMu U yrnpaBieHUs 0a3aMy JaHHBIX MPEICTaBISIOT
co0Ol BeCbMa COBEPILEHHBIE MHCTPYMEHTHI, KaXKIbIH M3 KOTOPBIX MOXKET OBITh OYEHb YCIEIIHO
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MPUMEHEH B COOTBETCTBYIOIICH obOsactu nesrenbHOcTH. HOo Bcerma HEOOXOAUMO MOMHHUTH, UYTO
KKl WHCTPYMEHT MPUHOCUT MaKCUMAIbHYIO MOJIb3y UMEHHO B TOM 00JacTH, /Ui KOTOPO OH
CO3/IaH.

Tema 6.5. CYB/l u npeacrasiieHne JaHHBIX B 0a3aX JaHHBIX

Kak Obut0 MOKa3aHO BBIIIE, TPAIUIIMOHHBIX BO3MOXKHOCTEH (DaMIOBBIX CHUCTEM OKa3bIBaeTCs
HEI0CTaTOYHO JJIs1 IOCTPOEHMsI Jake MPOCThIX MH(MOPMALMOHHBIX CHCTEM. MBI BBIABUIM
HECKOJIbKO MOTPeOHOCTEH, KOTOpble HE IOKPHIBAIOTCS BO3MOXKHOCTSIMH CHUCTEM YIIPaBIICHUS
daitnamu: nojaep)kaHue JIOTMYECKM COIVIacOBaHHOro HaOopa (hailnoB; obOecrieyeHue s3bIKa
MaHMITYJTUPOBAHMS JAHHBIMU; BOCCTAHOBJIEHUE WH(OPMAIIMHU TIOCIIE PAa3HOTO pojia cOOEB; pealbHO
napajuenbHas paboTa HECKOJbKHX IO0Jb30BaTesiell. MOXHO CUMTaTh, YTO €CIM MPUKIaJHAs
UHPOPMALIMOHHAS CHCTEMa OIUPAeTCS Ha HEKOTOPYID CHCTEMY YIpaBJICHUS JIaHHBIMH,
o0ajaroIy0 3TUMU CBOMCTBaMH, TO 3Ta JAaHHBIMHU SBJISIETCS CUCTEMOM ymnpaBieHus OazaMu
nmanaeix (CYBJl). Tem He MeHee, Ha HAII B3TJISAM, MOJIE3HO CHOPMYIHPOBATH ITH (M JPYTHE)
Ba)KHbIE (DYHKIMH OTJEJIBHO.

OcnoBnble pynkunu CYB/]

K yucny ¢pynkuuit CYBJl npuHATO OTHOCUTH ClIeAYIOIIee:

HenocpencreenHoe ynpasjieHue JaHHBIMHM BO BHEIlIHel MaMATH

Ota ¢QyHKUMS BKIIOYAET oOecreyeHue HEOOXOAMMBIX CTPYKTYp BHELIHEH MaMATH Kak AJs
XPaHEHUsl HETIOCPEICTBEHHBIX JaHHbBIX, BXoAAmMX B bJl, Tak u ns cioykeOHbIX Lelel, Harnpumep,
JUIs yOBICTPEHHUS JOCTyNa K JaHHBIM B HEKOTOPBIX CiydasX (OOBIYHO AJISL 3TOTO HUCHOJIBb3YIOTCS
uHaekcel). B Hekortopbix peanmuzauusax CYDBJl akTUBHO HMCHOJB3YIOTCS  BO3MOXXHOCTH
CYLIECTBYIOIIUX (ailJIOBBIX CUCTEM, B IPYTUX paboTa NPOU3BOIUTCS BIUIOTH 1O YPOBHS YCTPOICTB
BHelHed namsatu. Ho nomuepkuem, uro B pa3Buthix CYBJ[ monp3zoBatenu B 1000M ciiydae He
o0s3aHbpl 3HaTh, ucnonabdyer iU CYBJ] daiinoByro cucremy, a ecium HCIOJIB3YeT, TO Kak
opranu3oBanbl Qaitnbl. B yactHocTn, CYBJl nonnepkuBaeT cOOCTBEHHYIO CHCTEMY MMEHOBAHMS
00bekTOB BJ[ (3T0 OuYeHb BaXHO, MOCKOJBKY HMMEHa OOBEKTOB 0a3bl JAaHHBIX COOTBETCTBYIOT
UMeHaM 00BEKTOB IPEAMETHOI 00J1acTH).

CyiecTByeT MHOXKECTBO Pa3IMUYHBIX CIOCOOOB OpraHU3allMy BHEUIHEW mamsaTH 0a3 JaHHbIX.
Kak u Bce pemenusi, npUHMMaeMble MpH OpraHu3auuu 0a3 JaHHBIX, KOHKPETHBIE METOMbI
OpraHu3alliy BHEUIHEW MamsITH HeoOXOAMMO BBIOMpAThb B TECHOW CBSI3M CO BCEMHU OCTaJIbHBIMU
PELICHUSMHU.

Ynpasienue Oydepamu onepaTuBHON NaMATH

CVYB]J] o6pruHo pabotator ¢ BJ] 3HauMTenbHOro pasmepa; mo KpaiHeH Mepe 3TOT pa3Mep
OOBIYHO CYIIECTBEHHO IMPEBBIMIAET JTOCTYNHBIMH 00beM onepaTUBHON naMmaTu. [IoHATHO, eciau mpu
oOpallleHuu K JIFo0OMY 3JIEMEHTY JaHHBIX OyJeT MPOU3BOIUTHCS OOMEH C BHEIIHEW MaMATbhio, TO
BCs cucTeMa OyzneT paboTaThb CO CKOPOCTBIO YCTPOMCTBA BHEUIHEW MamsATH. ENMHCTBEHHBIM e
CIocoO0M peanbHOrO YBEMYEHHS ITOW CKOPOCTHU sBJsieTcsl Oydepuzalius JaHHBIX B ONEPAaTHBHOMN
namsTu. Y nake eciu onepanroHHas CUCTeMa MPOU3BOANUT OOIIeCUCTEMHYIO Oydepu3anuio (Kak B
cryqae OC UNIX), storo HemoctrarouHo mnsi neneid CYBJI, koropas pacmonaraer ropasuo
Oonpiieil uHpoOpMmanueil o mosjesHocTH Oydepusanuu Toi miaum umHOW wactu BJI. Ilostomy B
pazButbix CYBJ] mnopnepxuBaercs coOCTBeHHBIH Habop OydepoB omepaTUBHON mNaMsATH C
COOCTBEHHOM aMcUUIUIMHON 3ameHbl OydepoB. Ilpu ynpaienunu Oydepamu OCHOBHOW MaMsATH
NPUXOJUTCS  pa3zpabarhiBaTh W NPUMEHSTH COIVIACOBaHHBbIE alNroOpuUTMbl  Oydepusanumu,
KypHIN3AlMM M CHHXPOHM3AlMH. 3aMETUM, YTO CYIIECTBYET OTAenbHOe HampasiieHue CYB/I,
KOTOpPBIE OPUEHTHUPOBAHbl Ha MOCTOSHHOE NPUCYTCTBUE B ONEpaTUBHOM mamsAtu Bced bJI. Oto
HalpaBJIeHUE OCHOBBIBACTCSA HA MPEANOJIOKEHUH, YTO B MPEABUIMMOM OyayimeM o0beM
ONEpaTUBHOM MaMSITH KOMIBIOTEPOB CMOXKET OBbITh HACTOJBKO BEJIHMK, YTO IIO3BOJHUT HE
6ecriokouThes 0 Oydepuzanun. [Toka 311 pabOTHI HAXOAATCS B CTAIMH UCCIETOBAHHA.

YnpasieHue TpaH3aKIUAMUA

Tpan3zakius - 3To moclienoBaTenbHOCTh onepanuit Haa BJl, paccmarpuBaembix CYBJ] kak
equHoe T1enoe. JInbo Tpanzakius ycnemHo BwimodHseTcss, U CYBJ[ duxcupyer (COMMIT)
u3MmeHenus b/, mpousBeneHHBIE €10, BO BHEIIHEW MaMsITH, TUOO HU OJHO W3 ITUX W3MEHEHUH
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HUKaK He oTpaxkaercs B coctossHuM bJI. Ilonstue TpaHzakiuuu HEOOXOAMMO Uil MOJACPHKAHUS
aoruyecko nenoctHoctd bJl. Eciu BcnoMHUTH Haml npuMep MWHGOPMALMOHHON CUCTEMBI OTIeNa
kanpoB ¢ (aitimamu COTPYIAHUKU u OTAEJIbI, To equHCTBEHHBIM CHOCOOOM HE HapyIIUTh
nenoctHocts B/l mpu BRIMONHEHWM omepanuu IpuemMa Ha paboTy HOBOTO COTpPYAHHKA OyneT
obbenuHeHue aneMeHTapHbIX omneparui Hax dainmamu COTPYIHUKW u OTHAEJIBI B onny
Tpan3zakuuoo. TakuM o0pa3zom, MOJAEp)KaHHE MeXaHH3Ma TpaH3aKLUUH - 00s3aTelbHOE YCIOBHE
naxe onHonoib3zoBaTenbeknx CYBJ[ (ecnm, KOHE4YHO, Takas CUCTeMa 3aclyKMBaeT Ha3BaHUS
CYBJl). Ho nonsitve TpaH3akuuu ropasio CyliecTBEHHee BO MHoromnoib3oBaTeabckux CYB/I. To
CBOMCTBO, YTO Ka)KJas TPAH3aKLMs HAUYMHAETCA IPHU LEJOCTHOM cocTossHMM BJ[ u ocraBisier 310
COCTOSIHME WEJIOCTHBIM TIOCJI€ CBOETO 3aBEPLICHMS, JEJaeT OYCHb YJOOHBIM HCIOJIH30BAHUE
MOHATUS TPAH3aKUMUM KaK €JAMHUIBl aKTUBHOCTU MOJb30Barens no orHomenutro k BJI. Ilpum
COOTBETCTBYIOILIEM YIPABJICHUU MapAJUIEIbHO BBIIOJIHIIOMMMHUCA TPAH3aKLMSIMH CO CTOPOHBI
CYBJl kaxaplif OJIb30BaTENIb MOXKET B IIPHUHIIMIIE OLIYIIATh ce0sl €IMHCTBEHHBIM I10JIb30BaTENIEM
CYBJl (ma camoMm Jene, 3TO HECKOJBKO WJICAIM3UPOBAHHOE IIPEJICTABICHHUE, IIOCKOJIBKY
MOJIb30BaTeNM MHOromnonb3oBarenbcknx CYDBJl mopoil MOryr OUIyTUTh NPUCYTCTBUE CBOMX
KOJUIET).

C ynpaBieHHeM TpaH3aKLHMsIMU B MHOTOIOJb30BaTenbCcKOM CYB/l cBsi3aHbl BaKHbIE MOHATHS
cepuainv3ald TPAH3aKIUHA M CEPUAIBHOTO IUUIaHA BBITOJIHEHUsS cMecu Tpan3akuuidi. [lox
cepua3aluii [apajUIeNbHO  BBIIOJHAKONIMXCS TPaH3aKUUM I[OHUMAETCS TaKOW MOPSJIOK
IUTAHUPOBAHHUS WX pabOTHI, P KOTOPOM CyMMapHBIH 3()(eKT cmecu TpaH3aKIMK SKBUBJICHTEH
3¢ dexTy uXx HEeKOTOPOro MOCIeA0BATEIHHOIO BbIONHEHHUSI. CepHrabHBbIii IJ1aH BBIMOJIHEHUS CMECH
TpaH3akKUMHA - O3TO TakoM cHoco®d HMX COBMECTHOI'O BBIIIOJIHEHUS, KOTOPbIM NPUBOJUT K
cepuanu3anuu Tpan3akiuii. [loHsaTHO, YTO ecnu ygaetrcs JOOUTHCS JIEHCTBUTENBHO CEPUATBHOTO
BBIMIOJIHEHUSI CMECH TpaH3aKLUMK, TO JUIsl KaXKIOTO II0Jb30BaTelNls, [0 WHHUIMATHBE KOTOPOIO
o0Opa3oBaHa TpaH3aKIMs, MPUCYTCTBUE APYTUX TpaH3aKIUil OyAeT He3aMeTHO (ecau He CUuTaTh
HEKOTOPOTO  3aMeIJIeHHs  pa0OThl ISl KaXJOTO  IOJB30BaTelsl IO  CPaBHEHHIO C
OJIHOTIONIb30BATEIbCKUM PEKHUMOM).

CymecTByeT  HECKOJIbKO  0a30BbIX  alrOPUTMOB  CepHalM3allMd  TpaH3akuuil. B
neHTpanu3oBaHHblx CYBJ] Haubomee pacmpocTpaHeHbl — alTOPUTMBI, OCHOBaHHBIE Ha
CHHXPOHHM3AIIMOHHBIX 3axBartax oO0bekToB bBJI. Ilpu wucnonp3oBaHuu mH000TO  alIropuTMa
cepuann3alid BO3MOXKHBI CUTYyalldd KOH(IUKTOB MEXIy IBYMS HIM Oojiee TpaH3aKIUSMHU TI0
noctyny kK oOwbekram bBJl. B sTomM ciywae s moanepikaHUsS CepHANIM3AlMd  HEOOXOIUMO
BBHITIOJTHUTh OTKaT (JIMKBHJIMPOBATh BCEe W3MEHEHHs, MpousBeneHHble B BbJ]) omHoil mmm Gonee
TpaH3aKIUi. DTO OJUH W3 CIy4yaeB, KOrja IMoJb30BaTelh MHOromnojs3oBarenbckoir CYB/l moxer
pealbHO (M JIOCTaTOYHO HEMPUATHO) OUIYTUTh NPUCYTCTBHE B CHCTEME TPaH3aKIUHl APyrux
IIOJIB30BAaTENEH.

Kypnanusauus

Onno u3 ocHOBHBIX TpeboBanuit k CYB/] - Hafae)kHOE XpaHEHUE JaHHBIX BO BHEIIHEH MaMsITH.
[Ton HamexHOCTbIO XpaHeHUs moHumaercs To, 4yTo CVYBJ] nomkHa OBITH B COCTOSHUHU
BOCCTAaHOBUTH IIOCJIEJIHEE COIJIacoBaHHOE cocTostHue bJl mocne m060ro ammapaTHOro WU
nporpaMMHOro c6osi. OOBIYHO paccMaTPUBAIOTCS JBa BO3MOXHBIX BHJA allapaTHBIX cOOEB: Tak
Ha3bIBacéMble MSTKHE COOM, KOTOpPhIE MOMKHO TPaKTOBaThb KaK BHE3AIHYI0 OCTAHOBKY pabOThI
KOMIIbIOTEpa (HampuMep, aBapuiiHOE BHIKIIOYCHHE MUTAHMs), MXKECTKUE cOOM, XapaKTepu3yeMble
norepeil HGopMauu Ha HOCUTENSIX BHelIHed nmamsaTu. [IpuMepamu nmporpaMMHbBIX cOOEB MOTYT
ObITh aBapuitHoe 3aBepiieHue pabotel CYBJ[ (u3-3a ommbKuM B mporpamMme WJIH HEKOTOPOTO
anmapaTtHoro c0os) WM aBapuHHOE 3aBEpIICHHME MOJb30BAaTENbCKOW MpPOTpaMMbl, B PE3yJbTaTe
4ero HEKOTOpasl TPaH3aKIMsl OCTaeTcs He3aBeplieHHO!. [IepByro cuTyanuo MO>KHO paccMaTpUBaTh
KaK oOCOOBbI BHJ MSTKOTO ammapaTHOro c0osi; MpU BO3HUKHOBEHHUHU IMOCIEAHEN TpedyeTcs
JUKBUAUPOBATH MOCIEACTBUS TOJIBKO OJHOM TPAH3AKIUU.

Ho B mobom cnydae st BocctaHoBieHHMs bJl HyXHO pacronaratb HEKOTOPOH
JOTIOTHUTETIFHOU HHpOpMaIuen. JIpyrumMu cioBaMu, MOAIEpKaHue HAIeKHOTO XPaHEHHS JaHHBIX
B b/l TpeOyeT M30BITOUHOCTH XpaHEHUS JaHHBIX, IPUYEM Ta UX YacTh, KOTOpask UCIOJIb3YETCS IS
BOCCTaHOBJICHUS, JOJDKHA XpaHUTbCcA 0co00 HanaexxkHo. Hambornee pacmpocTpaHeHHBIH MeETOJ
Mo/IepKaHus TaKOK N30BITOYHOM MHGOPMAIINH - BeICHHE KypHaiia u3meHeHuii b/I.
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Kypnan - 3to ocobas wacte B/, HemoctynHas monb3oBatensiMm CYB]] u moaaepkuBaemas
0c000 TIIATENFHO (MHOT/A TOAJIEPKUBAIOTCA JIBE KOIMH JKypHala, paclrojiaraéMbleé Ha pa3HBIX
(U3UYECKUX TUCKaX), B KOTOPYIO TIOCTYIAIOT 3aIMCH 000 BCeX M3MEHEHUSAX oCHOBHOM yacTu bJ[. B
pasHbix CYB/] n3menenus BJl xypHanu3yroTcs Ha pa3HbIX YPOBHSAX: MHOIZIA 3alIUCh B JKypHaJe
COOTBETCTBYET HEKOTOPOH Joruueckoi onepauuu usmeHenus b/ (manpumep, onepanuu ynaieHus
CTPOKH M3 TabnuIsl pensiuonHoi bJl), a mopoii 3anuchk COOTBETCTBYET MUHMUMAJILHON BHYTPEHH el
orepanuu MoAU(UKAIMKU CTPAaHUIBI BHEIIHEW MaMsITH. B HEKOTOpBIX cHcTeMax OIHOBPEMEHHO
UCTIOJNIB3YIOTCS 00a TOIX0a.

Bo Bcex ciywasx mpuIep>KUBAIOTCA CTpATerMU «YNPEexAAloIlend» 3alucu B KypHal (Tak
HasbiBaeMoro npotokona Write Ahead Log - WAL). ['py6o roBopsi, 3Ta cTparerust 3aKiodacTcs B
TOM, YTO 3amuch 00 M3MeHeHuHu No0oro oobekra bJl momikHa momacTb BO BHELIHIOI MaMSTh
JKypHaja paHbllle, YeM M3MEHEHHBIH OOBEKT IMOMAJeT BO BHEIIHIO MaMsITh OCHOBHOW 4acTu B/l
N3BectHo, ecmu B CYBJl koppektHO coOmogaercs mpoTokos WAL, TO ¢ IOMOIIBIO >KypHaia
MOYKHO PELINTh Bce MpodsieMbl BoccTaHoBieHus bJl mocne moboro cOost.

Camas mpocrtass cUTyalMsi BOCCTAaHOBJIEHUS - WHJIMBUAYaIbHBIM OTKAT TpaH3akuuu. Ctporo
roBOpsA, IJIsi 3TOTO HE TpelyeTcs: odmecucTeMHblid xypHan uaMmenenuit BJ[. locrarouno mis
KOKIOW TpaH3aKUUU TOJACPKUBATh JIOKANBHBIA JKypHan onepauuid Moauduxamuu Bl
BBIMIOJTHEHHBIX B 3TOW TPaH3aKLUHU, U MPOU3BOIUTH OTKAT TPAaH3AKIMHM BHIIOJHEHUEM OOpPATHBIX
omnepanuii, cienys OT KOHLA JIOKaIbHOro xypHana. B Hekotopeix CYBJl Tak u nenaror, HO B
OOJIBIIMHCTBE CHUCTEM JIOKAJbHBIE >KYPHAJIbl HE MOAJCPKMBAIOT, a HHAMBUAYAJIbHBIM OTKaT
TpPaH3aKLUMU BBIMOJIHSIIOT MO OOIIECUCTEMHOMY >KypHaly, HAJs 4Yero BCE 3alicH OT OJHOU
TPaH3aKIMU CBS3bIBAIOT OOPATHBIM CITUCKOM (OT KOHIIA K HAYaIry).

[Ipu msrkom cb6oe BO BHEUIHEH mamsITH OCHOBHOW yactu bJl MOryT HaxoauTbcs OOBEKTHI,
MOIU(ULIIMPOBAHHBIE TPAH3AKIMSAMH, HE 3aKOHUMBIIMMHMCS K MOMEHTY c00s, U MOTYT
OTCYTCTBOBATh OOBEKTHI, MOAU(DHUIIMPOBAHHBIE TPAH3AKIIUSAIMHU, KOTOPhIE K MOMEHTY €005l YCIIEIIHO
3aBepIIMIINCH (IO MMPUYUHE MCIIONIb30BaHMs Oy(pepoB onepaTUBHON MaMSITH, COAEPKIMOE KOTOPBIX
npu MArkom cboe mpomnazgaer). [Ipu cobmonennn npotokona WAL Bo BHEIIHEH maMsaTH XypHama
JIOJIKHBI TapaHTUPOBAHHO HAXOAWUTHCA 3alMCH, OTHOCALIMECS K ONepalusM MOAUPHUKAIUU 000HX
BUJOB 00BbeKTOB. Llenpro mporecca BOCCTaHOBIIEHUS MOCTE MSITKOro cOOsi SBISIETCS COCTOSHUE
BHEIIHEHW namsTh ocHOBHOM dactu BJl, koTopoe BO3HUKIIO ObI IIpH (MKCALMK BO BHELIHEH MaMsATH
U3MEHEHUH BCEX 3aBEepIIMBIIMXCS TPaH3aKIMH M KOTOPOE HE COJAEpKajo Obl HUKAKUX CJEOB
HE3aKOHYEHHBIX TpaH3aKuMi. UToObI 3TOro 100UThCS, CHavaja MPOU3BOSAT OTKAT HE3aBEPIICHHBIX
TpaH3akuuid (undo), a MOTOM MOBTOPHO BOCHPOU3BOIAT (redo) Te omepanuu 3aBepLIEHHBIX
TpaH3aKLUUH, pe3yabTaThl KOTOPBIX HE OTOOpPaKEHbI BO BHEIIHEH MaMATU. DTOT MPOLECC COJAEPIKUT
MHOI'0 TOHKOCTEH, CBA3aHHBIX C O0IIel opranu3aiueil ynpasneHus 6ydepamu u xypHaioMm. boiee
0JIPOOHO MBI PACCMOTPHUM 3TO B COOTBETCTBYIOLIEH JIEKIINH.

Jnst BoccranoBienus b/l mocie sxecTkoro ¢60s HCHOB3YIOT KYpPHATI M apXUBHYIO Komuio B/
['py0o roBopsi, apxuBHas KOMUs - 3T0 moJsiHas konust bJ] k MOMeHTy Hauasa 3arnolHeHus KypHaja
(MMeeTcs MHOTO BapHaHTOB Oojiee TMOKOM TPaKTOBKH CMbICIa apXMBHOM komuu). Koneuno, ams
HOpMaJIbHOTO BoccTaHOBeHH bJ[ mocie xecTkoro c60st HEOOXOAMMO, YTOOBI )KYpHAT HE MPOTA.
Kak yxe oTMeuasoch, K COXpaHHOCTH XypHana Bo BHemHed namatu B CYDBJl npenbssisitoTcs
0co00 TOBBIIEHHBIE TpeboBaHus. Torma BoccTaHoBieHwe bJl cocTomT B TOM, YTO HWCXOIs W3
ApXMBHOM KOIUH IO KYPHATY BOCHPOHM3BOJIUTCS pabOTa BCEX TPAH3AKIMN, KOTOPBIE 3aKOHUYHMIIUCH
K MOMEHTY c00s. B nmpuHIIine MoxHO Jake BOCIIPOU3BeCTH pabOTy HE3aBEPIICHHbBIX TPaH3aKUUN U
IPOIOJDKUTH UX paboTy MOCie KOHIa BOCCTaHOBIEHUS. OJTHAKO B pealbHBIX CUCTEMAaxX 3TO OOBIYHO
HE JIETIAaeTCsl, MOCKOJIbKY IMPOLIECC BOCCTAHOBJICHMSI IMOCIE KECTKOTo cOO0s SBJISIETCS JOCTATOYHO
JUTUTEIIbHBIM.

Paznen 7. JOPEJIAIUOHHBIE CTPYKTYPbI U MOJIEJIN JAHHBIX
Tema 7.1. Pa3imuHble mpeacTaB/JeHUs O JaHHBIX B 0a3aX JaHHbBIX
Coznanue 0a3bl JAHHBIX MIPEAINOIaraeT UHTETPALIMIO TaHHBIX, PEAHA3HAUYEHHBIX JJIs PeIIeHUs

HCCKOJIBKHUX MNPHUKIAAHBIX 3aJdad pa3HbIX MMOJIL30BaTeIICH. COOTBGTCTBCHHO, Ipru HHTCrpannuun
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JIAHHBIX JIOJDKHBI YUUTHIBATHCS TPEOOBAHUS K JAHHBIM KaXKOTO MOJI30BATENs, OCHOBAHHBIC HA €T0
MPEJICTABICHUH O JAHHBIX U CBS3SIX MEXIy HUMHU. Jlanmee 3TH TpeboBaHUs JOKHBI 0000IIaThCS B
eIMHOE TPEJCTaBICHUE, KOTOPOE U OYIET CIYXUTh OCHOBOW JUIsI TOCTPOSHUS €IUHON 0a3bl
naHHbIX (puc. 7.1).

O06o001eHre MpeACTaBICHUN BCEX IO0JIB30BATEICH O JAHHBIX HA3bIBACTCS KOHUENMYAAbHOU
mooenvio (cxemoit) bBJl. Konuenmyanvnas moodens mpencrapiseT HHPOPMAIMOHHOE OMHCAHUE
MPEAMETHOM 00JacTH C Y4YETOM JIOTHYECKHX B3aUMOCBS3CH, TMOITOMY €€ eIle Ha3bIBaloT
UH(DOIOTUYECKON (MHPOPMAITMOHHO-IOTUYECKOW) MOCIbI0. B MOAENN OTCYTCTBYIOT Kakue-InOo
MOHSATHSA, CBsi3aHHbIe ¢ DBM, namsareio 9BM, criocobamu pa3menieHus: JaHHbIX B mamsatad DOBM, u,
0 CYTH, 9TO MOJIEJIb TOJBKO MPEAMETHOM 00JIacTH.

KoHUemmyaneHoe TpefokaHK e
nonk2oesTenA i

CAofWeHHD R
KoHUenmyaneHoe TpedoeaHHe NPEacTIENEHWE
NonE20ESTENA 2 i
0fpARAT bIERRMBE
JAHHEL BCEX
MONES0E ST &ned

K.oHLeNTy ankHoe TReloeaHW e
NoNEz0BaTENA M

Puc. 7.1. OGo0mienue mpencTaBiIeHNs MOJIb30BaTeNeil O JaHHBIX

Kak yxe ormeuanocs, 1y co3aaHus 0a3bl JaHHBIX M pabOThl C HEHl HCIOJIb3yeTCsl cucTeMa
ynpasieHus: 0a3zamu naHHbIX. Kaxnas xonkperHas CYBJl mojgaepkuBaeT oOIpeneieHHbIH BHJ
JIaHHBIX ((hopMaTOB 3amuceld 1 OTHOIICHUH ), Ha3bIBaeMbIi modenvio dannwvix CYB/].

Cnenyroumii stan  pa3paOoTku 0a3bl JaHHBIX MPEANONaraeT BHIOOP MpenCTaBICHUS
KOHYenmyanbHou mMooeny ¢ TIOMOIIbI0 Mojenu JaHHbIX KoHKpeTHOM CYB/I. IMonydyeHHoe Takum
00pa3oM mpeacTaBJeHUE KOHYenmyaibHou Mooenu Ha3biBaeTcs ocuyeckou modenvto BJI. Naun
APYTUMH CJIOBAMHU, J102U4eCKdsi MOOelb — ITO KOHIENTyalbHas cXxeMa, cneuuuIUpPoOBaHHAs B
si3bike KOHKpeTHOM CYB/. Jlocuueckas mooens npeAcTaBiseT JaHHBIE U AIEMEHThI JaHHBIX BHE
3aBHCUMOCTH OT HX COJIepXaHUs M cpelbl XpaHeHus. [lamee pa3pabOTUMK CHUCTEMBI CPEACTBaMU
CVYB/]] orobpakaeT MoMy4eHHYIO JIOTHYecKyto Mojenb bJl B mamars DBM u ompenenser MeTosl
noctyna. IlonmydeHHoe mpeAcTaBieHHE MaHHBIX B mnamsaTH OBM Ha3piBaeTCs BHYTPEHHHUM
IpEJICTaBICHUEM WIN CTPYKTypol XpaHeHwus. IIpukiiagHbie mporpammsl pabOTalOT C JOTHMYECKOM
MOJIEIbIO, IIPUYEM KaXJAOMYy I0JIb30BATEN0 IPEACTABISAETCS MOIMHOKECTBO 3TOH JIOTMUECKON
Mozaenu (TMojcxema), OTpaKallllee €ro MpeiacTaBieHne o TmpeaMeTHo obmactu. Kaxmas
NpUKIagHas mporpamMma "BuAMT" U o0pabaThiBaeT TOJNBKO T€ JaHHBIC, KOTOpPhIE HEOOXOJUMBI
MMEHHO €il.

CootBercrBYyIOLICE «BHACHHE» JAAHHBIX NPUKJIATHBIMHA nporpaMMamu
(mosib30BaTeIsIMM)  MpeACTaBJsAeT €000  BHeIIHME  MNpeacTaBJeHusi. B3anMmocBssb
BBIIIICYKA3aHHBIX MOJeJel n3obpakeHa Ha puc. 7.2.
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Puc. 7.2. Paznmuunbie mpeacTaBieHUs O TaHHBIX B B/]

Ha panHOl cxeme BblAENEHbl TPU pA3IMYHBIX YPOBHSA OIMCAHUS JaHHBIX (BHEIIHUH,
KOHUENTYalIbHbIH, BHYTPEHHUI). ITH YPOBHH (GOPMHPYIOT TaK HA3bIBAEMYIO MPeExXyposHeBYIo
apxumexmypy ANSI/SPARC, npennoxennyto B 1975 r. KomureTrom miaHupoBaHusi CTaHAAPTOB U
Hopm SPARC (Standards Planning and Requirements Committee) HampoHaapHOrO WHCTHUTYTA
cranpaptu3amuu CIIIA (American National Standards Institute — ANSI). OcHoBHas uenb 3ToM
APXUTEKTYPBI COCTOUT B OTACICHUH ITOJIb30BaTEILCKOTO NPEACTABICHUS O JaHHBIX B 0a3e JaHHBIX
OT UX (PU3NYECKOTro TMpejacTaBieHus. Vcrnonbp3oBaHue TakKUX MPEICTABICHUNA O JTAHHBIX MO3BOJSET
00ecTeynTh BBHINOJIHEHHE OCHOBHOTO TpeOoBaHWs K b/l — HE3aBUCHMMOCTH MporpamMM U JTaHHBIX.
[Ipy wu3MeHEHUW MPHUKIAIHBIX MPOTPAMM MOXKET HW3MEHHUTHCS COOTBETCTBYIOILIEE BHEUIHee
npeocmasienue, HO 102U4ecKds Mooelb TAHHBIX HE W3MEHSETCS M, COOTBETCTBEHHO, HE OyayT
U3MEHATbCA Jpyrue MpHUKIagHbIe MporpaMMbl. [Ipu H3MEHEHUM BHYTPEHHETO MPEICTaBICHHS
(CTPYKTYp XpaHEHHs) JocuyecKds Mooelb HE HM3MEHSETCS, COOTBETCTBEHHO, HE HW3MEHSIOTCS
MPUKIIaTHBIE TPOTPAMMBI.

Hcnonp30BaHne COOTBETCTBYIOIIMX MPEJCTABICHUN TaK)Ke IMO3BOJISIET YETKO Pa3TPaHUYUThH
MOJTHOMOYHS Pa3TUYHbIX JIHII, paboTaromux ¢ 0a30i TaHHBIX.

CoOTBEeTCTBYIOIINE MPEICTABICHHUS MO3BOJISIOT OMHCATh «BUACHWE» 0a3bl JaHHBIX Pa3HBIMU
JTUIaMH, pabOTarOIIMMHU C HE:

- GHewHee nNpeocmaeieHue — TPEICTABICHHE CICMUAINCTa TPEAMETHOW  o0iacTu
(monb3oBaTens);

- @HewlHee npeocmasieHue W JocudecKas Mooelb — TPEACTaBICHHE MPUKIATHOTO
MPOrpaMMHUCTa, pa3padaThIBAIOIIET0 KOHKPETHOE MPUIIOKEHHE TSI TOJIh30BATEIIs;

- Jloeuyeckasi Moodelb W BHYTPEHHEE TIPEJCTaBICHUE — TMPEICTAaBICHHE CHCTEMHOTO
MPOrpaMMHUCTa, AIMUHUCTPUPYIOLIETO 0a3y JaHHBIX.

Tema 7.2. OcHOBHBIE 3TANbI IPOEKTHPOBAHMS 0a3bI JAHHBIX

Ilpoexmuposarnue danuvix (6a3vl OaHHbLX) TIPENCTABIAECT COOON MPOIECC MOCIETOBATETHFHOTO
0TOOpaKEHHSI UCCIICAYEMbIX SIBJICHHI PeabHOTO MUpPA B BUJIC JaHHBIX B maMsatu DBM (puc. 7.3).

HeneHWA peanbHoMm
MHpa

- HaHuel e 3Bk

Puc. 7.3. O0mas cxema MpoOeKTHPOBAHHMS

KonkpeTHble siBleHHs] peajibHOT0 MUPA, MPEACTABJSONINE HHTepPeC AJsi MPOBOIUMOI0
HCCJIe0BaHNsl, Oy/IeM Ha3bIBATh NPeIMETHOI 00J1aCThIO.

60


http://www.intuit.ru/department/database/databases/4/2.html#image.4.3

Ilpoexmuposanue (mooenuposanue) 06azvbi OaHHBIX TPEICTABISACT COOOW MHOTOITAITHBIN
npouecc. OcHo8Hble dmansyl 3TOTO TpoLecca MPUBECHBI Ha puc. 7.4.).

r-r-r———7"=-—"—>f"™"™>""™"™"™>""™™>">"™""™""™™7™77— IMepBasd cTauMA KoHUENTyantHora )
NPOBKTHP OBAHNA Basbl AaHHEX

MH opmagio HHele noTpabHocTH
MpeameTHaA ofnacTe O Nb308TEN
1 BocnpwatHe, abcTparMpoBaH1e, 2 BocnpuaTHe, W3y4eHne W
MAYHBHME W ONHCAHKE aficTparupoEakue MHG OpPMELKOHHEDX
NoenMeTHoM oBnacTy noTEpeBHOCTER NONB30BETENA

\ /

MpoekTvpoeanre obobuweEnKoro
KOHUEeNTYaneHoro NpelCcTaenaqHFa

OUEHES BOSMOKHOCTEH
(A CCRAA T M BB MOJ &M 8
M0 YA OB NETEOREHHID
SNPOCOE NONEIDERTEN 3

=3 MpogkTHpOEAKKE MOOENER

pafioTe nonssoEaTeN Ed,
EEN K4 LMY TeXHonorui pabore c B

- . - N - - - - - . - - . - - . - . . S . S . S S . . — J

Bropan cTaaua koHYenTyansHom
NPOEKTHPOBEHMUA Baskl AaHHEI X

C yHETO NOCTOOSHHOK

4 Brbop CYBA KOHLEMTYA AEHOR MOBEAM 1
mAOAENER paloTs
- MoNE30 B TENER
¥
OusHka [P ORKTHPOEAHWE KOHLENT YA BHOM TpefosaHiig CYEJ, W

OIS NEHHEIE KD HEOE THESN
nakeTon C ¥ B
NpoUERYRE

BOSMOHHOCTE £ | NPeACTaBAEHHA CreUd MU HPOBaHHO D
K mofenn gandsx CY B (norudeckan
MO Jdank)

e e e e e e I e e T e e e e e e P et |

[MpoeKTHPOEAHHE NpEACTAENEHMA
B DaHHBIK B namarn J8M
[CTRpYKTYp ¥paH eHna)

CIUEH K3 IKCAYATA MO HHEX
7 | xapakTepUCT MK NPHENSZHEN NPOTRaMM

Tl Hey O BNETEOMATENEHEL Ha OCHOEE NOCTPOBHHE X MOgENe
OLEHIA

L |
g MNposupoeaHue v pazpaboTka
NPoMPaMM peanrIagnmn

Puc. 7.4. Dtamnsl npoeKTHPOBaHUS 0a3bl JAHHBIX

[TonpoOHO peicTBUS, OTpa)K€HHbIE Ha TPUBEACHHOM pPHUCYHKE, OyIyT paccMOTpPEHBl B
CJICAYIOIIMX JIEKIUAX. 3/1ECh Ja/IUM JIUIIb KpaTKHe KOMMEHTapUU K COOTBETCTBYIOIIMM OJIOKaM.

B Omokax 1,2 HeoOXxommmo o0co0oe€ BHUMaHHWE OOpPAaTUTh Ha CIIOBO «aOCTparupoBaHHE.
Wmeetcs BBUY, UTO npoekmupoganue 6asbi 0aHHbIX HY)KHO BECTH HE 110JI KOHKPETHBIA TOKYMEHT,
oOpabaTbiBaeMblii MOJIb30BAaTENIEM, W HE TOJ KOHKPETHbIE [EHCTBUS MOJIb30BaTENsl C STUM
JOKYMEHTOM, a Tmoja 0000meHHbli (abcTpakTHBIM) 00pa3 JAOKYMEHTOB U 000OIIEHHBIC
(aOcTpakTHblE) JelicTBUA —mojb3oBaTened. Hampumep, paccmaTpuBaTh JOKYMEHT HE C
KOHKPETHBIMHU YUCIIAMH CTPOK U CTOJIOIIOB, a ¢ a0CTPaKTHBIMU YHCJIaMHU N ¥ M; BMECTO TpeOyeMOoro
M0JIb30BaTEIEM IOMCKAa MO0 KOHKPETHOMY MO0 (Hampumep, ¢paMuIMM) paccMaTpuBaTh MOUCK I10
T0060My MOMI0 U T.J. DTO OYEHb BAXHO, TaK KaK KOHKPETHbIE (DOPMBI JOKYMEHTOB U JICHCTBUS
noJjib30Baresiel mpu paboTe ¢ HUMHU JOCTaTOYHO YacTO H3MEHsIoTcs. B aTom cinywae mnpu
npoekmuposanuu 06a3bl OAHHLIX TOJ KOHKpETHbIE (POPMBI TOKYMEHTOB M KOHKPETHBIE JNeHCTBUS
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MPUIIETCS TEPENpPOEeKTHPOBaTh 0a3y MaHHBIX, YTO CBSI3aHO C CYIIECTBEHHBIMH BPEMEHHBIMU U
CTOUMOCTHBIMH 3aTPaTaMHu.

Ouenn BaxkHbIM siBisieTcs BbIOOp CYBJl (650K 4), OT KOTOPOTO B 3HAYMUTEIHHON CTETICHU
3aBUCHT PabOTOCMOCOOHOCTh TMOCTpOeHHOW 0a3pl maHHBIX. [Ipobrmema Beibopa CYBJl yxe
obcyxnaace B JieKiuu 3. 3ameTruM 371ech, 4To BeIOOp CVYB]l 3aBucuT OT KonmdecTtBa (opm
JOKYMEHTOB, OT CJIO)KHOCTH CBSI3€ MEXIy JaHHBIMHU, OT 00beMa 00pabaThiBa€MbIX NAaHHBIX, OT
KOJIMUECTBA MOJb30BaTenei, paboratomux ¢ bJ[ u 1.1.

Panee oTmeuanoce, 4TO OTOOpa)K€HHE JIOTMUECKON Mojenu 0a3bl JaHHBIX B CTPYKTYpPY
XpaHeHus (NpeAcCTaBlIeHUE [JAHHBIX B MaMATH KOMIIBIOTEpA) OCYIIECTBISIETCS CUCTEMOM
yrpaBieHus 0a30ii ganHbX. Tem He MeHee, BO MHOTUX CYBJl nns moBbimeHus: 3G exTuBHOCTH
dbyHKIIMOHUpOBaHUsT 0a3bl JAHHBIX MPEACTaBISETCS BO3MOXKHOCTH BBIOOpa psiia IMapameTpos,
VIPABISIONUX TMPEJICTABICHHEM JaHHBIX B TAMSTH KOMIbIOTEpa. BBIOOp Takux MmapameTrpoB U
nojipazymeBaercs B 0y10ke 6.

3aMeTHM, YTO OYECHb BAXKHO IIPH HPOEKMUpOSanuu 6a3vl OAHHbIX JeNaTh OLEHKU ee
BO3MOXXHOH paborocnocoOHocTH. Tak, MO 3aBepHIEHHMH MPOEKTUPOBAHMUS OOOOIIEHHOTO
KOHIENTYATBbHOTO  TPEJCTABICHUS HYXHO IIONBITATHCS  OLEHUTh HEOOXOJMMOE  YHUCIIO
MPOU3BOJUMBIX OIEpalMii € 3JIEeMEHTaMU MOJIeNe MpU pealu3aluil BO3MOXKHBIX 3allPOCOB
nojp3oBareneid. Ilpn HEBO3MOXKHOCTH B PaMKax TOCTPOCHHOW MOJEIH OTBETUTh HAa KAaKOW-TO
3arpoc MOJb30BATENsl WIM MPU 3HAYUTEILHOM YHCJE MPOU3BOJUMBIX MPU 3TOM oOlepaunuii (4To
IPUBENET K HEBO3MOXKHOCTH pealM3alMd COOTBETCTBYIOLIErO 3alpoca B peaJlbHOM MaciiTtadbe
BpeMEHH) He0OXO1M BO3BpAaT 10 cxeMe puc. 7.4. Ha mar Hazaj (moctpoeHue 6oiee 3HPEKTUBHOTO
0000IIEHHOTO0 KOHIIETITYaIbHOTO IMPEICTABICHHS). AHAIOTUYHBIE OIICHKH HEOOXOAWMO AeNaTh U
IpYU 3aBEPLICHUU APYTrUX 3TanoB MpoekTtupoBanus (Onoku 5, 7). Ilpu 3TOM BO3MOXKEH BO3BpaT
Ha3a/] Ha OJMH WM HECKOJBKO IaroB. Tak, HampuMmep, MpH MPOSKTUPOBAHUH JIOTUIECKON MO
(610K 5) He ymaeTcsi AOCTUYb aIEKBATHOTO MPEICTABICHUS KOHYENmMyaibHOU MoOelu CPEeICTBAMU
mooenu dannvix CYB/[. B aToMm citydyae HE0OX0AMMO MO0 BEPHYTHCS Ha IIATr Ha3ax W BBIOPATh
apyryto CYB/l, nu6o BepHyThCsl K OJOKY 3 M U3MEHUTh BUJ KOHYenmyanbHou mooenu. Tak xe,
€CITM TIOJIyYEHHBIE TPH peaju3alid OJoKa 7 OIEHKH JKCIUTyaTAallHOHHBIX XapaKTEPUCTHK HE
OTBEUaloT TPeOOBaHUAM MOJIH30BATENSI, BO3MOKHBI IEPECMOTPHI BCEX PaHee MOMYyUYEeHHBIX PelIeHUi
(6moxu 7, 6, 5, 4, 3). Kpome sToro, HeoOXoaum BO3BpaT Ha MPOCKTUPOBAHHE OOOOIIEHHOTO
KOHIENTYAITbHOTO MPECTaBICHUS MPU U3MEHEHUU BHEITHUX TPEOOBAHUU MOJIb30BATENEH, a TakKe
IIPH BBISBJICHHBIX OMIMOKAX TPOSKTUPOBAHUS.

Pasnea 8. PEJIAHIMOHHASA MOJAEJIb JTAHHBIX

Tema 8.1. Moaean 1aHHBIX

KonnenryanpHass Mojaelnb MNpPeAMETHOW 00JacTH JIOCTATOYHO TOJHO W TOYHO OTpakaeT
cuctemy cocrossHuii [10. OgHako oHa HE MOXKET OBITh UCIONB30BaHA KaK JMHAMUYECKAs MOJEITh
6a3b1 JanabBIX OUTIC Mo HECKOTBKUM MPUYUHAM, OCHOBHBIMU U3 KOTOPBIX SIBIISTFOTCSI:

- KOHIIETITyallbHas MOJIeJb OTOOpa)kaeT TOJBKO B3aMMOCBSI3UM THIIOB CYIHOCTEW, a He
2JIEMEHTOB;

- KoHIenTtyanbHas moneib [1O He oTroOpaxaer nuHamMuKy usmeHenuii [10;

- kxoHuenrtyampHas wmoxaenb [IO He npocratouHo Gdopmanu3oBaHa ISl €€ BOCTIPUSTHS
KOMITBIOTEPOM.

OT Bcex 3TUX W MHOTHUX JAPYrux mnpobiieM u30aBisieT MEpexo]l Ha CIeAYIOUIHH ypOBEHb
MPEACTABICHUS JAHHBIX - JIOTWYecKyro wmojaenb bJ[. OpHako Joruueckoe MOIEIHpPOBAHUE
MPEANoaraeT >KeCTKYH CTPYKTYpPH3allMI0 JaHHBIX W ONepalnuid HuxX TpeoOpa3oBaHUs. ITO
JOCTUTAETCS C TIOMOIIBI0 MOJENH JaHHBIX, KaK cpeicTBa (HOpMaTM30BAHHOTO TMPEICTaBICHUS
JIAHHBIX U Omeparuii uX 00pabOTKHU C YYETOM CEeMAHTHKU MPEAMETHOW oOmacth. Mojenb TaHHbBIX
BKJIFOYACT:

- CTPYKTYpPY JaHHBIX;

- OMepaluy HaJl JaHHBIMU;
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- OrpaHHYCHHE IEIIOCTHOCTH.

OmHUM U3 OCHOBHBIX CHOCOOOB CTPYKTYpH3allMU JIaHHBIX SIBIIICTCS HCIIOJb30BaHHE
abcTpaknuid. AOCTpakIysl MO3BOJSET OOJITYNUTh W YIYUYNIMTH IPOIECC MOHMMAHUS CIOXHBIX
PEMETOB IyTeM COCPEIOTOUCHHSI BHUMAHHSI TOJbKO HA MX CYIIECCTBCHHBIX CBOWCTBAX M CBS3SIX.
[lpu cTpyKTypH3aluu JaHHBIX MPUMEHSETCS JBa TUMA a0CTpaKIUH: OOOOIICHHE W arperamus.
OO06o01IeHre TO3BOJSIET TPAKTOBATh KJIACC PA3JIMYHBIX N000OHbIX OOBEKTOB KaK OJUH
MMOMMEHOBAaHHBIN 0000IICHHBI THUIT 00BbeKTa. B 0000mmeHnn momguepkuBaeTcs oOmas Mmpupoja
00BeKkTOB. B citydae MHOroypoBHEBOH uepapxuu 0000IIeHUH CTpyKTypa 0000meHusT 00pazyeT
POJIOBYIO HMEPAapXHI0, YTO MPHUBOJUT K MOSIBICHHIO MOHATUH PAIOBOM W BUIOBOW CYIIHOCTH.
Hepapxuto 0600menuit wiumoctpupyer puc. 8.1.

apHuTYR
Cron Wead Cryn
Cran Cran Wkad Wkad
. " " . CepeaHT
oBenEHHBIR | |3ypHANEHEIR NNaTeHoi KHMKHBIH
Puc. 8.1.

Arperanusi O3BOJIIET PACCMOTPETh CBSA3b MEXKAY JJIEMEHTaMU JTaHHBIX KaK HOBBIN AJIEMEHT
Oosiee BbICOKOTO ypoBHs. Hampumep, cBsizp mexay cymuoctsmu CTYIEHT, JUCLUIIJIMHA,
[MTPEITOAABATEJIb, OLIEHKA, nMmeroiasi CMbICIIOBOE ONHUCAaHUE «CTYIEHT 1o (amunuu ViBaHoB
MOJTyYMJI Ha DK3aMEHE 10 JUCIHIUINHE «BbIcIas MaTeMaTHKa» y MpernojaBaTesis 1mo (Gamminu
[leTpoB OIIEHKY XOpOIIO», MOXET OBITh MPEICTaBICHAa arperaTUPOBAHHBIM D3JIEMEHTOM —

DOK3AMEH:
Jkzamed
e

CTyaeHT AucumnnrHa  Mpenogasatens OueHka

Ha ocHoBe 0000ImieHust U arperaliid MOKHO M3 OJHUX KaTeropuil CTpoWTh Jpyrue Oojee
o01Ire, 4TO HCHONB3yeTCs B PAa3IMYHBIX Mojensx naHHbix (MJI). Onpenenenue cmpykmypol
OaHHbIX HEKOTOPOro TuNa Ha (OpMaAIM30BAaHHOM SI3bIKE Ha3bIBalOT ee cxeMol. Cxema 3amaer
COBOKYITHOCTH CBOMCTB COOTBETCTBYIOIIHMX JaHHOMY THUITY CTPYKTYPHI.

[IpaBuia KOMIO3UIMK CXEMBI U MPaBUJIa TEHEPALMU peau3aluid CXeMbl periaMeHTHPYIOTCS
S36IKOM omrcaHus naHHbIX (F1O/]), Ha KOTOPOM M 33/1at0TCSl CXEMBI CTPYKTYP AaHHBIX.

Cospemennbie PUIIC ucnonb3yl0T HECKOJIBKO Pa3HBIX TUIIOB CTPYKTYP JAHHBIX, KQXKJbIA U3
KOTOPBIX OpPHUEHTHPOBaH Ha (OPMAIM30BAaHHOE TIPEACTABICHHWE JIaHHBIX  ONPEACTICHHBIX
OpeMETHBIX oOnacTeil. Ha mnpakTuke UCHONB3YIOT CTPYKTYpbl JaHHBIX Tpex Hauboiee
pactpocTpaHeHHbIX TUIOB. CaMol TpoCcTOM W Hambojee paclpOCTPAaHCHHOW B HCIIOIh30BAHUU
SIBJISIETCSI TUIOCKAsl CTPYKTYpa AaHHBIX, KOTOpas BKIIOYAET CIEAYIOLIHe cocTaBistomue (puc. 8.2):

- TI0JIe - HAMEHbIIasi TOMMEHOBAHHAS CTUHHIIA JaHHBIX;

- 3alMCh - TOMMEHOBAHHAS COBOKYITHOCTH MOJIEH;

- (paily - ToMMeHOBaHHAasI COBOKYITHOCTh 3K3EMIUISIPOB 3aIlHCeH;

- Habop-(ailiIoB - MOMMEHOBAHHAs COBOKYITHOCTh (paiiyioB, 00pabaTbIBA€MbIX CUCTEMOM.

Mone e 3anvce —pw{ Cadn —w{ Habop

Puc. 8.2. ITnockast CTpyKTypa AaHHBIX

Jpyroii, UpOKO paclpoCTpaHEHHON CTPYKTYpoOM, sBisieTcs cTpykTypa aaHHbix KOJJACUIL
KOJIACHJI - aT0 accomuanus 1o si3bIkaM cUcTeM o0paboTku JaHHBIX. CTPYKTypa JaHHBIX 3TOMU
MOJIeNIU TIpeicTaBiIeHa Ha puc. 8.3.
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AnemeHT — Arperat —m 3anuce — Habop —w{Baza panHb
| 4

Puc. 8.3. Crpykrypa nanasix KOJACUJI

HNcxomHOW  COCTaBIAIONMIEH  ATOM  CTPYKTYpPBHI — sIBIIseTCs  dJeMeHT JaHHbix  (D]]),
MPEJICTaBISIONMI cO00M HAaMMEHBIIYI0 NMOMMEHOBAaHHYIO €AMHMILY JTaHHBIX, K KOTOPOHl MOXXHO
aZlpecoBaTbCsl HEMOCPEICTBEHHO M C TIOMOILBIO KOTOPOW BBINOJHAETCS IIOCTPOEHUE BCEX
OCTaJIbHBIX COCTaBISAIOIIUX CTPYKTYphl. MMs 5S1IeMeHTa [JaHHBIX HCIOJB3YeTCs Uil  €ro
UACHTHU(HUKAIIMM B CXEME COCTABIISIONINX CTPYKTYPBHI JAHHBIX 00Jiee BBICOKOTO YPOBHS. 3HAUCHUE
O] MoxeT ObITh YHMCIOBOIO W HEYHCIOBOrO THIa. MHOXKECTBO 3HAUEHUM, KOTOPbIE MOKET
npeacTaBiATh D/], Ha3bIBAIOT 00JACTHIO ONPEICICHNUS.

ITox arperatom nanHbix (AJl) MOHMMAIOT TOMMEHOBAaHHYIO COBOKYHMHOCTh /. Arperar
JAHHBIX MOXET OBITh MMPOCTHIM, €CJIM COCTOUT TOJIBKO U3 3JIEMEHTOB JJAHHBIX, UM COCTABHBIM, €CIIN
BKJIIOUAET B CBOM COCTaB JPYTHe arperarsl.

3anucek — MOMMEHOBAaHHAS COBOKYITHOCTH JIEMEHTOB AaHHBIX M(wim) arperatoB. HaGop — 3T0
MOMMEHOBAaHHAs COBOKYIHOCTh 3alHceld, O0Opa3ylolMX JABYXYPOBHEBYIO HEPAPXUUYECKYIO
cTpykTypy. [loHsATHE HAOOpa MO3BOJISAET 00PA30BBIBATE CTPYKTYPHI, IPEICTABIISIFOIINE CBSI3b OHON
3alKCy CO MHOTHMH, a MOPSIIOK BHYTpH Habopa oOecrneunBaeT mocieoBaTelbHyo cBa3b. [Ipumep
Habopa npuBeAcH Ha puc. 8.4.

CTypeHT

HucumnauHa CueHka

Twn Habopa "CeccuA”
Puc. 8.4. [Ipumep Habopa

baza naHHBIX mpezacTaBiseT cO0OW MOMMEHOBAHHYIO COBOKYIHOCTH 3amuceil U HabOpOB.
Onwucanue 0a3bl JaHHBIX 331a€TCS €€ CXEMOH.

PaccmoTpenHble munsl CTPYKTYp JaHHBIX HOCAT aOCTPAKTHBIM XapakTep U HE UMEIOT KaKoii-
au0o ompeneneHHod Qopmbl mpencraBieHus. OgHako, B MOJEIHMPOBAHUM JaHHBIX (opma
MIPEJICTaBICHUSI JaHHBIX SIBJISIETCS BECbMa Ba)KHOM, MOCKOJIBKY HEOOXOJUMO, BO-TIEPBBIX, XPAHUTH
JaHHble B MaMATu OBM, a BO-BTOpBIX, NMPEACTABIATh UX IOJIb30BATENO B (hopme, obieryaromien
MHTEPIIPETALNIO U TOHUMAaHUE.

[Ipocreiimeld ¢Gopmoit mpeacTaBIeHHUs MJAHHBIX SABIAIOTCS TaOnuubl. [lpm  MammHHON
00paboTKe B KaUyeCTBE aHAJIOIOB TAOJIMI] M UX JIEMEHTOB MOTYT BBICTYNATh (Dailiibl, 3aIIUCH, TOJIS.
Jpyrum criocobom npencTaBieHus JaHHbIX sBJsieTcs TpadoBas popma.

Omneparuu HaJ JAaHHBIMH — 3TO JIOMYCTUMBIC NEHWCTBHs HaJ HEKOTOPOW peann3aiuen 0asbl
JAaHHBIX JJI IEpeBOJa €€ M3 OJHOrO0 COCTOSHHMS B Jpyroe. J[MHaMuyeckue CBOWCTBA MOJAEIU
JAHHBIX OIpPENENSI0TCS MHOXKECTBOM omepauuii Haja MaHHbIMU. JIo0as omepaius Haja JaHHBIMU
BKJIIOYAET B ce0sl 1Be KOMIIOHEHTHI: CEIEKIMIO U AelcTBUe. Ecnu cenekius onpenenser Kputepui
oTOOpa MaHHBIX, HaJ KOTOPHIMHU JOJDKHO OBITH NMPOU3BEACHO JEHCTBHUE, TO JECHCTBHE ONpeaesseT
xapakrtep omnepanuu. JledcTBHE B MOJENU JAHHBIX OOBIYHO BBIPAXKAETCS OJHON U3 CIETYIOLINX
onepanuii:

- MJCHTU(UKALUS TaHHOTO M HaX0XJIeHHe ero B no3ummu b/l;

- BbIOOpKa naHHBIX U3 b/l;

- no0aBiieHHEe HOBBIX JJaHHBIX B B/I;

- ynaneHue gaHHbIX u3 B/I.

VYka3aHHbIE TPOLEAYpPHl BBIIOJHAIOTCS 10 CXEMe «celekuuss — neictBuey». OnHako
CYLIECTBYIOT M JIpyrue OIlepallly, BBIMOJHSAEMBbIE 0 APYTUM CXeMaM M peajusyromue Oolee
CIOXHBIE (QYHKIHMH, HampuMmep, (QYHKIMIO TMOANEPKAaHUS IIEIOCTHOCTH. Takue 0OOIICHHbBIE
omepanuu Haj 0a3oi AaHHBIX HasbBaloT mpouenypamu bJl. Tlporneaypy paccMaTpuBaroT Kak
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eAMHYI0 Makpoorepanuio. Mcnonp3oBaHue MpoUeAyp TMO3BOJSET CYIIECTBEHHO PpacCHIMPUTh
JTMHAMUYECKHE CBOMCTBA MOJIETU JaHHBIX.

Jlornueckre OrpaHUYEHHUs, HaAKJIaJbIBaeMble Ha JaHHbIE, Ha3bIBAIOT OTPAaHUYCHUSIMU
neiaoctTHocTd. OHM  BMECT€ CO CXEMOH CTPYKTYp JAAaHHBIX OTpaXarOT CBOMCTBA JIaHHBIX.
OrpanudeHust BBOASTCS B MOJEIb JJAHHBIX B IEJISIX MMOBBIIICHUS €€ CEMAHTUYHOCTH U CBSA3aHHOM C
OTHM aJIeKBAaTHOCTHIO OTPAKEHHUS  pPEaJbHOr0 MHpa B MOJENH, a TaKXKe /s 00ecIeYeHHs
HENPOTUBOPEUMBOCTHU JAHHBIX 33/IaHHBIM OIpaHUYECHUSM IpH niepeBoje b/l u3 ogHoro cocrosHus B
Jpyroe.

CYBJl npoBepsieT HENPOTUBOPEUYMBOCTH CHUCTEMbl OTFPAaHUYCHHMH UM TNPU  CBOEM
(GYHKIIMOHUPOBAHUH OO0ECIIEYMBACT IICIOCTHOCTh JAHHBIX B 0a3e JMaHHBIX [0 OTHOIICHUIO K
3aJJaHHBIM OTPaHUYEHUSIM.

Tema 8.2. Tunnl MoaeJeil JTaHHBIX

Bce mMHOTOOOpasue CymiecTBYIOIUX MOJIENICH NaHHBIX MOIPA3IEISIIOT HAa HECKOJBKO THUIIOB,
HaubOosee M3BECTHBIMU M3 KOTOPBIX SIBISIOTCS PENALIMOHHAs, ceTeBas U uepapxuueckas. Ecmu
ceTeBas M MepapxXuyecKas MOJICTU JAaHHBIX MPUMEHSAIOTCS ¢ Haudaja 60-X rolloB, TO PENISAIMOHHAS
MoJielb JAHHBIX ObUTa mpeasiokeHa B Hadaine 70-X rofoB. DOTH TpU MOJENU pa3iuyvaloTcs B
OCHOBHOM CIIOCOOAMU TPEACTABICHUS B3aUMOCBS3EH MEXKIY OOBEKTaMU.

Hepapxudeckasi MoJe/ib JaHHbBIX

IIpu mocTtpoeHHM HepapXU4ecKOil MOJAEIM JaHHBIX CUMTAIOT, YTO BCS MpeAMeTHas o0jacTb
(mpexacTaBisiolIas HEKOTOPBIM Kiacc OOBEKTOB) pa30MBAeTCsl Ha MOJKIACCHI, IOJAKIACCHl Ha
noanojkiaccel U T.4. TakuM oOpa3oM, mpeameTHas 00JacTh IMPEJCTaBIIsseT COOOW HepapXuio
(mepeBo) yYacTell mpeAMETHOW 00JIacTH ¢ OJHOW BepHHON. CTPYKTYpY HEpapXHuecKoro JIepeBa
Ha3bIBAIOT Hepapxuyeckol cxemoil naHHbIX. COBOKYIMHOCTh NaHHBIX O IpEeIMETHOM obiacTy,
IIPEJICTABICHHBIX B COOTBETCTBHM C HEPApXUYECKHM JEPEBOM, HA3bIBAIOT Hepaxuueckol Oa3oi
JTAaHHBIX.

Hepapxnueckas M/ opraHnsyer AaHHbIE B BHJAE HEPAPXUUECKOW IPEBOBUIHON CTPYKTYpHI,
KOTOpasi COCTOMT M3 y3JI0B M BeTBeil. HamBbicimii y3en Ha3bplBalOT KOPHEM; OH HAXOAWUTCS Ha
HIEPBOM YPOBHE, 3aBHCHUMBIC Y3JIbI PACIIONAraloTcs Ha 00Jiee HU3KHUX YpOBHsX (puc. 8.5).

E,IJ,HHCTEIEHHSH TOYEE NPpAMOro o0cTyna

KORHEEDA yaen
YpoeeHe 1 P ¥

YpoBEHE 2

Tposens 3 | | | || | L |

T
5 0 4 S ; . ) “
5 “ . \ . \ N,

*
Puc. 8.5. Cxema cTpyKTyphI JaHHBIX HEPAPXUUYECKOH 0a3bl JaHHBIX

Hepapxuueckas JpeBOBUIHAS CTPYKTYpa BCETA YIOBJIETBOPSIET CIEIYIOIINM YCIOBUSAM:

- HepapXus HAUMHAETCS C KOPHEBOTO Y371a;

- Ha repBoM ypoBHe (I=1) MOXET HaXOJIUTHCS TOJILKO OJIUH y3€ — KOPHEBOI;

- Ha HWKHUX ypoBHsX (i=2,3,...,N) HAXOAATCS MOPOXKICHHBIC (3aBUCUMBIC) Y3JIbI;

- KaXIbld TMOPOXICHHBIH Yy3ell, HaXOJIIUICS Ha I-M ypOBHE, CBS3aH TOJBKO C OIHHUM
HEMOCPEICTBEHHO HCXOJHBIM Y3JIOM, HaXOJSIIMMCS Ha Oosiee BbICOKOM ypoBHe (i-1) mepapxuu
JiepeBa;

- KaX/JbIil MCXOJHBIM y3el MOXKET MMETh OJIMH WJIM HECKOJIBbKO HEMOCPEICTBEHHBIX Y3JIOB,
KOTOpbIE HAa3bIBAIOT M101I00HBIMU;

- JOCTYI K KaXIOMY IOPOXICHHOMY Y3JIy BBIIIOJHACTCS YEPE3 €ro HEMOCPEICTBEHHO
HCXOJHBIN y3€I;
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- CYLIECTBYET €AMHCTBEHHBIH HMEpPAPXWUYECKUH MyTh JOCTyNa K JHOOOMY Y3y, HauuHas C
KOpHS JiepeBa.

OCHOBHBIMU CTPYKTYPHBIMH €IVHMIIAMHA MOJEIM [aHHBIX SBJISIOTCS: DJIEMEHT [aHHBIX,
arperaT JaHHBIX M 3amucb. B arperarax aOIyCKaeTcsd MHOYKECTBEHHBIH JJIEMEHT, KOTOPBIA
COJIEPKUT HECKOJIbKO 3HAUEHUI 3JIEeMEHTa B OJTHOM 3K3EMILISIpe arperata. 3anuch B 0OLIEM cllydyae
SBIISICTCS COCTABHBIM arperaToM, KOTOPbI HE BXOAUT B COCTaB JPYrHX arperatoB. Takum oOpaszom,
CTPYKTypa 3alMCH B JaHHBIX MOJEISAX MOXET ObITh HepapXMyecKol M JIMHEHHOH. 3amuch
KOHKpPETHOI'O0 THUIa SBJSIETCd OOBEKTOM B MoJeNM JaHHBIX. lIpumep wuepapxuueckoil 3amnucu
«JloroBop», rie mpeacTaBieHa BCA CTPyKTypa HMH(POpPMaLMU O JOrOBOpax C 3aKa3uMKaMu Ha
MOCTABKY W3JIEJIHH, IPEICTaBICH Ha puc. 8.6.

Tun sanucu
Knkay
d) Data | arperat MostopHan 27 o d)
rpynna

HomMep CYMMA MO

AOroeopy
C%&) 3akaa MK COCTABHOA H3,D,EJ'|HE ééé
YHCnO Mecaly ron I:l arperat

| |
O O [EE B L L L
kDA HIWMEHOBAHHWE.

Ko HaumMeH. en. WaMep.  LeHa

O OO DD D

lopag  Mowroewid Youga N2 goma  Haumen  Pfc
HHOEKE

Puc. 8.6. IIpumep 3ammcu «JJoroBop»

Cnenyer OTMETUTh, YTO B O3TOM 3alKMCH SJIEMEHTAPHBIE JaHHbIC, UMEIOIIHUE 3HAYCHMUS,
MIPE/ICTABJICHBI JIUITb B KOHEUHBIX BEPIITMHAX 3aIHMCH, & OCTAIbHBIC TUIIBI CTPYKTYpP JaHHBIX, B TOM
YHCJIE arperatsbl, SIBISIIOTCA JTUITh UMEHOBAHHON COBOKYIHOCTBIO IaHHBIX.

K ocHOBHBIM OrpaHUYEHUSIM OTHOCSITCS CJICTYIOIITHE:

- BCEe TUIBI CBsi3el JOMKHBI ObITh Buma 1:1, 1:n, n:1; mpencraBmeHue cBsizeld Tuma M:N
HETOCPEICTBEHHO HEBO3MOXHO;

- CTPYKTypa CBS3H JOJDKHA ObITh 0pesosuUoHOl.

OrpaHuueHus, KOTOpPBbIE HepapXxHUecKass MOJENb JaHHBIX HAKJIAJIbIBAET Ha CBSI3b MEXIY
3aMHUCSIMH, TTOPOXKIAIOT OMpPEEICHHbIE OCOOCHHOCTH BBIMIOJIHEHHUS OMepaluii MaHUTyIUPOBaHUS
JaHHbIMU. Tak, HampuMmep, MpU JT00ABICHUU JaHHBIX HEOOXOIMMO YYUTBIBATh, YTO HK3EMILISP
MOPOXKACHHOTO y3J1a HE MOXKET CYIIECTBOBAaTh B OTCYTCTBMM HMCXOJHOIO y3Jia, a MpHU yIaJE€HUU
AK3EMIUISIPa UCXOTHOTO y3JIa TAKKE YAAISIOTCS W BCE SK3EMIUISPBI NOPOKIECHHBIX y3JI0B.

Henocrarku ncnosbzoBanus nepapxuueckux M/I:

- B3aUMOCBSI3M THIa M:N MOTYT OBITH peaTu30BaHBI TOJHKO MCKYCCTBEHHO, HO CTPYKTypa
CTaHOBUTCS TPOMO3JIKOM, a TaKkke TpeOyeTcs N30bITOYHOE XpaHEHHE TaHHBIX;

- W3-3a CTPOTOM MEPAPXUUYECKON YIOPSIAOYEHHOCTH OOBEKTOB MOJAEIN 3HAYUTEITHHO
YCIIOXKHSIOTCS ONIEpalii A00ABICHUS U yATICHHUS,

- 0COOEHHOCTH HepapXUYECKUX CTPYKTYP 00ycaBIMBaOT MPOUETYPHOCTD
MaHUITYJTUPOBAHUS TAHHBIMU;

- TaK KaK KOPHEBOH THII y3JIa SIBJSETCS TJIaBHBIM, TO JOCTYI K JTIOOOMY TIOPOXKICHHOMY Y31y
BO3MOKEH TOJIBKO Yepe3 UCXOIHbIN.

JlocTonHCTBa MEpapXUUECKON MOJIETH CIEAYIOLINE:

- TPOCTOTA; XOTSI MOJEIb UCIOIb3YeT TpU UH(POPMAIMOHHBIE KOHCTPYKIIMH, UePAPXUICCKUI
MIPUHITUIT SIBIIICTCS €CTECTBEHHBIM JIJII MHOTHX JKOHOMHYECKHX 3a7ad (HampuMep, OpraHu3alus
CTaTUCTUYECKOW OTYETHOCTH);

- HE3aBUCUMOCTH JIaHHBIX;

- MUHUMAJIbHBIN PacXo MaMsTH.
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CereBast MoaeJIb JaHHBIX

[Tpumenenue cereBbix Ml 6a3upyercs Ha TUIIOTE3€ O CETEBOU CTPYKType Moaenupyemoit I10,
Korga Bcs 00JacTh paccMaTpuBaeTCsl KaK COBOKYIHOCTh 4YacTeH, CBSI3aHHBIX MEXIYy co00ii
OMHapHBIMM CBSI3MH Da3JIMYHBIX THUMNOB. B cBOIO ouepenp 4acTH NOJAAIOTCS AHAIOTMYHOM
nexomno3unuu. CTpyKTypy JaHHBIX, HPEJICTaBICHHYIO CEThbIO, HA3bIBAIOT CETEBOW CXEMOH.
COBOKYIIHOCTb JIaHHBIX, IIPEJCTABICHHBIX B COOTBETCTBUM C CETEBOM CXEMOW JaHHBIX, HAa3bIBAIOT
cereBoii BJl. CereBbie Momenu JaHHBIX Oa3uUPYIOTCS Ha HCIHOJIB30BAaHUU TpadoBor (POPMBI
Ipe/CTaBIeHUs TaHHbIX. BepiuHbl rpada ncnoap3yroTcs A1 HHTEPIpeTaluy TUIIOB CYIIHOCTEH,
a Iyr' — THIIOB CBsi3U (puc. 8.7).

MpAmMol gocTyn
k nHofomy yany

¥poeeHe 1

¥poeeHe 2

¥poeeHe 3 | | |

Puc. 8.7. Cxema cTpyKTypHI TaHHBIX ceTeBoit B/]

B 3TOl MOJenu JaHHBIX HCIOJB3YIOTCS JIBE OCHOBHBIC CTPYKTYPBI JIAHHBIX: THITbI 3aIUCEH U
HaOopbl. THrb 3anmuceit onpenensoT 0OBIYHBIM 00pa30M KaK COBOKYITHOCTH JIOTUYECKH CBSI3aHHBIX
3amuceil. B ceTeBBIX MOJENAX NaHHBIX HEMOCPEICTBCHHBIM JOCTYI MOXET 00eCIeurBaThCs K
T000My 00BEKTY HE3aBHCHMO OT YPOBHS, HA KOTOPOM OH HaXOJUTCS B MOJeNd. BO3MOXeH Takxke
JOCTyH TO CB3sSM OT J00oi Touku jgoctynma. OrpaHuueHHEM MOJETH  SBJSETCA
(YHKITMOHATBFHOCTh CBSI3€H, YTO JIeJIaeT HEBO3MOXKHBIM HEMOCPEACTBEHHOE MPE/ICTABICHUE CBS3CH
tuna M:N. Takoil THI CBA3M MOXKET OBITH MPE/ICTABICH BCIIOMOTaTeIbHBIM TUIIOM 3aIllUCH U IBYMS
GYHKIIMOHATBHBIME CBsI3stMU THIa 1:M u n:1 (puc. 8.8).

Mpenosaeatens OucumunnuHa

| Tab-Homep | T H.0. | Mip- gncu,| Haze-gucy, |

¢

Tab-Homep | mgghcu,|

3anuce CEAZM

Puc. 8.8. IIpencraBineHue CBsI3M THIA «M:N

Hapsiny ¢ orpanndeHrnemM Ha pyHKIMOHAJIbHBIE CBSI3U B ceTeBOil M/] umeroTcs U 0coOeHHOCTH
MaHUIYJIUPOBaHUS JaHHbIMU, a UMeHHO CY B/l nomkHa obecrieunBaTh:

- yYCTaHOBJIEHHUE MO3UIMU AaHHOTO B B/l 6€30THOCUTENBHO K CBSI3M MEXK]LY 3alUCAMHU;

- HAaBUTaLHUIO IO CBSA3AM, COCIUHSIOUM 3aIIUCH.

Cnenyer OTMETUTH, YTO SI3bIK MAaHUIYJIUPOBaHUS NaHHBIMU coBpeMeHHbIX CYDBJ[ mo3Bomser
JIOCTAaTOYHO TMOKO YIPABIATH BHIIIOJHEHUEM 3TUX ONEpALU.

HenocraTkaMu ceTeBOM MOJEIN SIBIAIOTCS:
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- BO3MOJKHOCTP ITOTEPH HE3aBUCUMOCTH JAHHBIX MTPH peopranu3aruu b/1;

- HCMOJB3yeMOEe MPHUKIATHOE MPOTPAMMHOE OOECIEUYCHUE CIOXKHEe, YeM B HepapXHUecKoit
MOJIETIH;

- JIOMyCTUMOCTbH TOJIbKO HABUTAIIMOHHOTO MPUHIIKIIA JOCTYIA K TAHHBIM.

CereBass mMozenp Ha mpuMmepe BJI, coiepikaiieii: CipaBOYHBIC JaHHBIC O I€Xax; IUIAHOBBIC
JAaHHBIC BBIMTYCKA M3JICIUI IeXaMH; YYETHBIX JAHHBIX O C/Ia4€ BBIMYIIEHHBIX I[EXaMU W3] Ha
CKJIaJI, MpuBeAcHa Ha puc. 8.8.

I I

Januce TMNa 3anvce TMNA
Habop "BBINYCKAHILLMA Lex" Hafop "CkNag NPoLyEUpMKH" Hafiop
[LEGTE Cnaum MpogykuMa
Lexa Lexam cknana
Hafiop . 3anvce TMNA )
roToEan NPOLYKUMA
MnaHe no
NEoAYKTY
T Habop
| 3anuce TMNa "nnan” Januce TMRa "chaua” | Caaum
NpoayKTa

Puc. 8.8. [Ipumep B/1, peanmn3oBaHHON CETEBOI MOIEIBIO

CereBble M/ 10 cpaBHEHHIO C UEPAPXUUECKUMHU SBISIETCS 00Jiee YHUBEPCAIBHBIM CPEICTBOM
oTtoOpakeHust CTpYKTypbl HH(popmanuu st pazHeix 110. Cnepyer oTMETUTh, YTO B3aMMOCBSI3U
naHHbIX OonpmmHCTBA [10 MMEIOT ceTeBoil XapakTep, 4To orpannymnBaet ucrnonszoBanne CYB/] ¢
UEePapXUUECKON MOJIENbIO JAHHBIX.

CereBble MOJETH TMO3BOJISIOT 00pabaThIBaTh TAKXKE HEPAPXMUYECKHE B3aWMOCBS3HM JAHHBIX.
JIOCTOMHCTBOM CeTEeBBIX MOJeNeil SBISAIOTCS OTCYTCBHE AYOJIMPOBAHMS [AaHHBIX B Pa3IMYHbIX
anieMeHTax mojenu. Kpome toro, TeXHONOrust paboThl C CETEBBIMU MOJEISIMU SIBIISIETCS yIOOHOMN
JUIS TIOJIb30BaTeNsl, TaK KaKk JOCTYI K JaHHBIM MPAKTMYECKH HE UMEET OTPaHHYEHUH M BO3MOXKEH
HEINOCPE/JICTBEHHO K OOBEKTY JII0OOrO YPOBHS, @ TaKK€ JOIMYCTUMBI BCEBO3MOXKHBIE 3ampOCHI.
[TpumepHBIil Habop onepaluii MOXKET ObITh CIETYIOLINM:

- HalTH KOHKPETHYIO 3allKiCh B HAOOpe OJHOTUIHBIX 3anuceil (nHxeHepa Cuauposa);

- CO3/1aTh HOBYIO 3aIIHCh;

- YHHYTOXHTH 3aIUCH;

- MOAM(UIUPOBATh 3aIUCH;

- BKJIIOYHUTH B CBSI3b;

- HCKIIIOYMTH U3 CBSI3U;

- TEepecTaBUTh B IPYT'YIO CBSI3b U T.II.

IIpumep ceTeBOro M MEpPapXUUYECKOrO MPEACTABICHHUS KOHLENTYaJbHOW MOJENM JIaHHBIX, B
KOTOPOH OmnpezeneHsl CBsI3u Tuma 1:N, mpuBeaena Ha puc. 8.9.

RO RPE

NaH NEHCHOHHOTD
0fecnedeHUA

Mpeaycho.
TREH-ANA

a) KonnenryansHast Mozeib
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Oroen [naH-neHcud
[ Orn-vaze | Mecto [Hauwanshuk [ Twn | Hata | AMT |

CnysaLl i

TabenkeH.
HOMER

0) CeTeBast MOJICITh TAHHBIX

Mma-cnyx | Aapec

Ctnen MnaH-neHcud
| Org-vaze| Mecto [Havanewwe| | Tun | Hara | AMT |
CysaLL i CRyKaLL KA

TafbeneH. TabeneH.
Mma-cnoys| Anpec Homep HMma-cnys| Anpec Homep

B) Hepapxudeckas MOJIENb JAHHBIX

Puc. 8.9. KOHHCHTyaJ’IBHaﬂ MOJCJIb U €€ CETCBOC U NCPAPXUICCKOC MMPCACTABICHUA

U3 puc. 8.9. cnenyer, uro:

1. IpunuunuanpHas pazHULA MEXIY CETEBOM M MEPapXUUECKON MOJEISIMU COCTOUT B TOM,
YTO B CETEBOM MOJAENU IMOTOMOK MOJKET INPUHAMJIEkKaThb HECKOIBKUM IpeIKaM, TOrJa Kak B
uepapxuueckoil Mozaenu — Tosubko onHomy. (IIpemox — 3TO Touka B «XBOCTE» CTPEIKH B
UEPAPXUUECKON CTPYKType AaHHbIX. [[OTOMOK — 3TO TOYKa Ha OCTPHE CTPEJIKH B HEPAPXUUECKON
MOJICIIN. );

2. B uepapxuueckoil MOAEIN JaHHBIX MPUCYTCTBYET U30BITOUYHOCTD, T.K. KQXKJI0€ BXOXKICHHUE
cermeHTa CoyXamui 3amnuchIBaeTCsl JBa)Abl (CErMEHT aHaJOrMYeH THUIy 3aluceil ceTeBoi
mogenu). Cnenyer OTMETHTb, 4YTO IPH 3alUCH H30BITOYHOCTH HE BO3HHUKAeT, T.K. IEpPBOE
BXOXJIEHUE CerMeHTa (B HameM npumepe, Ciayxamuii) OyIeT 3amoMHHATECs 0OBIYHBIM 00pa3oM, a
HOCJEIYIONe BXOXKIEHUS OYyIyT 3allOMMHAThCS HE Kak JEeHTCBUTENbHbIE CETMEHTBHI, a Kak
yKaszaTeny, T.e. pu3nuecKue ajgpeca Ha JUCKE, 0003HAYAIOINE MECTO XPAHEHUS ITaHHOTO CETMEHTA.
OpnHako, 3TO BeIET K JONOJIHUTEIBHOMY 00beMY MaMSTH Ui yKa3aTeei.

Peasiumonnasi Mmojesib JaHHBIX

PeJ’IfIIII/IOHHI)IG MOACIN JAaHHBIX OTIWYAKTCA OT PAaCCMOTPCHHBIX BBIIC CCTCBBIX U
UEPAPXUUECKUX TPOCTOW CTPYKTYpPOH JHaHHBIX, YJOOHBIM JJisi TOJIb30BaTelel TaOIMYHBIM
MNpeaACTaBJICHUEM U JOCTYIIOM K JaHHBIM.

Tabnuia siBisieTcss OCHOBHBIM THUIIOM CTPYKTYPBI JAHHBIX (OOBEKTOM) PESIIMOHHON MOJENu.
CtpykTypa TaONHIBI OMPEEISeTCS COBOKYIMHOCTBIO CTONOIOB. B Kaxkmol cTpoke TaOmuIlbl
COJICP’KUTCS TI0O OJIHOMY 3HAUEHUIO B COOTBETCTBYIOIIEM CTOJOIE. B Hell He MOXeT OBITh ABYX
OJIMHAKOBBIX CTPOK, TIPHU ATOM 0OIIee YUCIIO CTPOK HE OTPAHUICHO.

CronlIpl YHUKAIBHO UMEHYIOTCS B PaMKaxX OTHOIIECHUH U B SI3BIKE JAHHBIX HCIONB3YIOTCS
TOJBKO STH WMEHA, Ha3blBa€Mble aTpuOyTamMu, a HE HoMmepa crosnbnoB. Kaxgomy cTonoiry
OTHOIIEHHSI COOTBETCTBYET OIpPEAEIECHHOE CBOMCTBO OIMMCHIBAEMBIX OTHOIIEHHEM 00BeKTOB. Kak
MIPABHIIO, TO CBOHCTBO OTPaXKaeTCs B €r0 HAWMEHOBAHHH.

Takum o6pa3zom, arpubyT — 3TO0 WH(MOPMAINMOHHOE OTOOpa)KEHHE OTIEIHHOTO CBOWCTBA
HEKOTOpOoro oOBeKTa, Tpolecca WM sBiIeHUsA. OIUH WM HECKOJBKO aTpuOyTOB, 3HAYCHHS
KOTOPBIX OJJHO3HAYHO UACHTU(PHIMPYIOT CTPOKU TAOIUIIBI, SIBISIFOTCS KIF0YOM Tadmuibl. CTonbern
TaOJMUIBI CO 3HAYEHHUSMH COOTBETCTBYIOIIETO aTpuOyTa Ha3bIBAlOT JIOMEHOM, a CTPOKY CO
3HAUEHUSMHU PA3HBIX aTPHOYTOB — KOPTEKEM.

KOpTe)KI/I HC OOJDKHBI IMOBTOPATHECSA BHYTPU Ta6J'II/II_[I)I-OTHOIHeHI/I$[ U, COOTBCTCTBCHHO, OHH
JOJKHBl UMETh YHUKAJTbHBIA HJIEHTU(PUKATOP — MEPBUYHBINA K04, [IepBUYHBIN KIIFOU Ha3bIBAIOT
NPOCTBIM, KOTJda OH COCTOMT W3 OIHOTO arpulyTa, WIM COCTaBHBIM, KOTJa OH COCTOUT H3
HECKOJIbKUX aTpuOyTOB. IlepBUYHBIN KIIIOY HE JODKEH MMETh JOMOJIHUTEIBHBIX aTpHOyTOB — 3TO
3HAYHT, YTO €CJIM CIAWHUYHBIA TPOU3BOJBHBIN aTPUOYT WCKIIOYHUTH M3 MEPBUYHOTO KIIOYA, TO
OCTaBIINUXCs a.TpI/I6YTOB 6y,Z[GT HEAOCTAaTOYHO [JIA OIIHOSHa‘{HOfI I/IILCHTI/I(I)I/IKEII_[I/II/I OTACIIbHBIX
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Koprexeil. KpoMe nmepBUUYHOro Kit04a, B OTHOUIEHHMH MOTYT CYLIECTBOBATh U BTOPUYHBIE KIIIOUH.
BTopuyHBIi KIII0Y — 3TO TaKOW KJII0Y, 3HAYEHUsI KOTOPOI'O MOT'YT ITIOBTOPATHCS B PA3HBIX CTPOKAX —
KopTexkax. [lo HUM MOXET OTBICKMBATHCA TPYINa CTPOK C OJMHAKOBBIM 3HAUEHHWEM BTOPHUYHOTO
Kitova. J[BymepHbIe TaOiHIIbl, HA3bIBAEMbIE OTHOIICHUSIMH, SIBIISIOTCS YHHBEPCAIBHBIM 00BEKTOM
PENIALIMOHHBIX MOJIENIEH.

CTpoka OTHOLICHHS OMHCHIBAET CBOWCTBA OIpPENEIEHHOr0 OOBEKTa MPEIMETHOH 00JIacTH U
MOXKET paccMaTpuBaThCsi Kak ¢opManbHas 3aluch 3HAHUM O CBOICTBaxX JTOro OOBEKTa.
OnHOPOIHOCTH OOBEKTOB, OMMCHIBAEMbBIX OJHUM OTHOIICHHEM, OINpPENEeNIeTCs TeM, YTO BCE OHHU
UMEIOT OJIMHAKOBBII HA0Op CBOMCTB, MPECTABICHHBII B OTHOIICHUIX aTpuOyTaMu. COBOKYITHOCTh
PENALMOHHBIX TAOIUI] 00pa3yroT pensuuoHHyto 6a3y nanueix (PBJl). OtHomenus B PBJl umeror
YHHUKaJIbHbIE MMEHA, KaK MPaBHJIO, UMSI OTHOIICHMsS CBS3aHO C HEKOTOPBHIM KJAcCOM OOBEKTOB,
OnuchIBaeMoOW mpenMeTHoH o6nactu. COBOKYITHOCTh WMEHHM OTHOLICHHS M €Tro aTpuOyTOB
HA3bIBACTCSI CXEMOM OTHOILIEHUS, KOTOPYIO MOXXHO paccMaTpuBaTh Kak (opMaibHYIO 3amuch
3HAHUS O TOM, KaKOM KJjlacc 0OBEKTOB MPeIMETHOIN 00JacTh MpencTaBlieH B 0a3e JaHHBIX U KaKue
CBOICTBa 0OBEKTOB ATOrO KJIACCa OMUCHIBAIOTCS TaHHBIM OTHOLICHHEM.

COBOKYIHOCTBh CX€M BCEX OTHOIICHHWH, BXOAAUIMX B 0a3y, HA3bIBAIOT CXEMOW 0a3bl JaHHBIX.
OHa COIEepKUT TIOCTATOYHO MOJIHYIO CUCTEMY 3HaHHM O TOM, Kakhe 3HaHHUS U O KaKHX OOBbeKTax
npeaMeTHOM o0nacTu copepkarcs B 6ase maHHbXx. Ha puc. 8.10 npuBenen nmpumep pensiiuoHHON
0a3bl JaHHBIX, KOTOpPas COJIEPKUT TPU TUIIA UHPOPMALIMK O CTPOUTETIHLHONW KOMIAHUH:

1. Vudopmarus 0 MocTaBOIMKAX, MOCTABIAIOMMUX NeTanu npeanpustuio. Croa OTHOCATCS
Homep mnocraBumka (IIHom — mpernonaraercs yHukanbHbiM), ero damunus (Ildam) um ropoxg
NpOXXWBaHUS (HE SBISETCS YHHUKaNbHBIM). JlaHHas wHGOpMAIM COAEPKUTCS B OTHOIICHHU
I[TPOU3BO/JIUTEJID;

2. Nudopmanus o AeTalsx UCTIONb3yeMbIX Ha npeanpustud. Croja OTHOCATCS HOMEp JIeTalln
(daom — siBnsieTcst yHUKaNbHBIM), Ha3BaHue (/[Ha3), uBeu Bec (HE yHHKaIbHBIC). DTa HHPOpMAIIHS
conepxutcsi B oTHomenuu [IETAJIb;

3. Undopmanus o nomepax (ITHoM) M KonMyecTBE NETaNUi OT KaXKIOrO MOCTaBIUKA. JTa
uH(popanus cenypkutcs B orHomenuu I1/1.

Cxema pensiioHHOM B/l BKITI04at0T ceyronue KOMIOHEHTHI:

S(rel)=<A, R, Dom, Real. V(s)>,

rre A — MHOXXECTBO UMEH aTpuOyToB; R — MHOECTBO MMeH oTHoIIeHui, Dom — BxoxaeHue
atpuOyTtoB B JoMmeHbl: Rel — BxoxkIeHue aTpuOyTOB B OTHOIICHHsS (OMUCAHUE CTPYKTYPHI
oTHoIeHui); V(S) — MHOKECTBO OrpaHHuYCHHUil B 0a3e JaHHBIX (B TOM YHCIC (YHKIHOHAIBHBIX
3aBUCHUMOCTEN ).
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MOCTABWMK - OETATIA

Ry aTpUBEYT CyLWHOCTH
HETATNB (Mone B zanucH)

CYLWHOCTE

JHom | JdHaze Lget ‘Bec
101 BonT | YepHeIH 3 M/DTHDLUEHHE
KORTEX 102 My hTa | CHHHA g |
103 EMHT |KpacHEIR 11 *\
104 ralka [seneHelid 4 ZHAMEHKWE
105 My hTa |KpacHeIR 13 atpubyTa
106 fonT CHHHA 21
LomeH
MOCTABLME no
MHom [ MNdam | Mopog MHom [ OHom T
m Cadt | JlongoH m 101 o
[ IoH  [HleTpoiT m 102 4
=] ann Hukaro m 103 2
4 waye | Mapwx m 106 3
5 Enerdd | Mapux M2 101 3
N2 102 =]
N2 105 11
N2 106 g
n3 101 7
n3 102 13
n3 103 B
n3 104 1
] 105 2
] 106 5
N4 103 7
N4 106 13
Nns 103 &)
s 104 ]

Puc. 8.10. [Ipumep pensunoHHOM 0236l TaHHBIX

JlocTOMHCTBaMM PENSIUOHHON MOJIETH SIBIISIOTCS:

- TPOCTOTAa, TOCKOJIbKY B MOJEIH HCIOJIb3YETCS BCETO JIMIb OfHa WHOOpMaIMOHHAs
KOHCTPYKIIUSI, KOTOopas (opMmanu3yer TaOIUYHOE TMPEACTaBICHUE [aHHBIX, MPUBBICHOE IS
MIOJIb30BaTEIICH-DKOHOMHUCTOB;

- TeopeThyeckoe OOOCHOBaHHME, YTO TMO3BOJSIET MONYyYUTh Oa3bl JaHHBIX C 3apaHee
3aJIaHHBIMH CBOMCTBaMU,

- HE3aBUCUMOCTh JIaHHBIX, YTO MPUBOJUT K MHUHUMAIbHBIM H3MEHEHUSM B NPUKIATHBIX
Iporpammax npH U3MEHEHUHU cTpyKTypsl PB/I:

- TOYHOCTbH, CBA3HOCTb, CEKPETHOCTD U Jp.

K memocraTkam Takoil MOJIEIIN OTHOCHT:

- HHU3KOe OBICTPO/ICHCTBYE TIPU PealTu3alliy OTePAIluU COSAMHECHHUS,

- OOJBIION pacxo]1 MaMATH ISl €€ MPECTaBICHUS.

JlanHasi MoJenb SBISETCS HamOoJee MEePCHEKTUBHON C TOYKU 3pPEHHS Pa3BUTHS, a TaKke
WCITOJIH30BAHUS B HHTEIICKTYIBHBIX CUCTEMAX.

Uucno orpannueHuil B pensimonHoit M/l BecbMa HEBENMKO, YTO O0ECIIEUNBACT JOCTATOYHYIO
cB00OAY B BIOOpE MPE/ICTABICHUS TUIIOB CBSI3€H U CYIIHOCTEH.

OCHOBHOE OrpaHMUYEHHUE CBS3aHO C TEeM, 4YTO B TAOJMYHOM NPEJICTABICHUHU OTHOIICHHS
TyOnIupoBaHUE CTPOK HE JIOMYCKAETCS, T.€. HEBO3MOXKHO MPEICTABIICHHE B OTHOIICHUH KOPTEKEH -
IyONMMKaTOB. DTO OTpaHWUYEHHE YIOBJIECTBOPSIETCS BBEACHHEM HWISHTH(PHUKATOpAa KOPTEk,a WIN
MIEPBUYHOTO KJTFOYA OTHOIIEHUSI.

OrpanuveHus, HaklIaJblBaeMble Ha aTpHOyTHl, MOTYT OBITh BECbMa pPa3HOOOPA3HBIMHU.
Hampumep, MoxHO crnenuduuupoBaTh 00JAaCTh 3HAYEHUS aTpuOyTa, CTaHAAPTHHIC CIMHUIIBI
u3mepenus u Jap. CoBpeMeHHbIE SI3bIKM ONUCaHUs JaHHBIX pelssunoHHbIX CYBJl uMeroT 10BOIBHO
pa3BUTHIE CPEACTBA [IJIs1 ONUCAHUA SIBHBIX OTPAHUYEHUI.
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Craenyer OTMETHUTh, YTO OOJBIIMHCTBO SIBHBIX OTPAHWYEHUM, BCTPEUAIOIIMXCS HA MPAKTUKE —
3TO OrpaHUYEHHs Ha 3aBUCUMOCTH Mex 1y arpubyramu. [Tockonbky B PM/I orpannyenus 3agarorcs
SBHO, TO MO>KHO MPOBOAMTH CaMOCTOSATEJIBHOE HUCCIIEOBAHUE 3aBUCUMOCTEH MEXIY aTpUOyTaMH.
JlaHHOE WuCClIEe0BaHKME IO3BOJISIET TPAaMOTHO IPOEKTHPOBaTh cxeMbl bJI; momywyare cxewmsl,

oOnajaromye HeoOXOIMMbIMH CBOMCTBaMHU.
JUi pensiiMOHHON MOJIENH A3BIKM MaHUIYJIMpoBaHus naHHbIMU (IMJI) npeacraBineHs! 1ByMs
KJIacCaMHU SI3bIKOB: aJIr€0pandecKUMH U sI3bIKAMU MCUMCICHUH.
SI3pIKK 1epBOro THIA OTHOCSITCS K KJacCy IMpOLIETYypPHBIX. 3alpoC ONMCHIBAETCS CPEICTBAMU
PESLMOHHON anreopsl.
MHoxecTBa ornepaudii HaJ OTHOIICHHUSMH, pPEaTM3yeMbIX anreOpandecKuMU sI3BbIKaMH,
pa30MBarOT Ha J1Ba OJIMHOXKECTBA:

- CTaHJApPTHBIC

TCOPCTUKO-MHOKCCTBCHHBIC

Pa3HOCTh, IEKAPTOBO MPOU3BEICHUE,
- CIIeIMAaJbHBIC ONEPAIIUH: TPOSKLIUs, COeTMHEHHE, CEICKIIHS, YaCTHOE.
Paznuuaror yHapHbIE orepanuu (ornepanuy HaJl OJJHUM OTHOIICHHEM) U OMHApHBIC OTepaIliu

(omepanuu HaJ IBYMS OTHOIIICHUSIMU).
OcHOBHbBIE Ollepalvy PENALUOHHON anreOpsl npuBeAeHbI B Ta0. 8.1.

OIepalHH:

Tabnuna 8.1 — Ocnoséusie onepayuu perayuonnoll aneedpvl

00BbeINHEHHE,

Hazsanune
onepanuu

O0o3HayeHne
ornepanuu

OmnpenesneHne onepaiu

YcmoBus
peanu3arim

IIpumep
peanu3ain

OO0bennHEHNE

R=R;[R;

MHOX€ECTBO KOpPTEXKEH,
npuHauIekamux R; u
R,, 1160 uM 06oum

OnnHakoBast
apHocTh R; 1 Ry;
oTHoleHne R Toit
JKEe apHOCTH

puc. 8.11 (a,0)

PasHocTh

(BBIUMTaAHHE)

R=R;\R;

MHOX€ECTBO KOPTEXKEH,
npUHaAIexKamux Ry, HO
He npuHajiexamux R,

puc. 8.11 (a,B)

Ilepeceuenue

R:Rl R2

MHO0X€eCTBO KOPTEXKEH,
IpUHAUIeKAINX U Ry, 1
Ry

puc. 8.11 (a,r)

HekaproBo
MIPOU3BEICHNE

R:Rle

R—mHOXecTBO
KOpTeXeil apHOCTH
(kytkp), mpuuem mepBbIe
ki amemeHTOB 00pasyroT
koprexxk w3 Ry, a
nocnenaue K—u3 R,

npu  Ki—apHOCTb
R, Ko—apHocTh

puc. 8.11 (a,n)

[poexuust

R:Hil,...,ik(Rl

)9 rae ill iZI"'I

i,—HOMepa
cronbioB R,

Bribopka n3 oTHOIIEHMS
yKa3aHHBIX CTOJOIOB U
KOMIIOHOBKA  HX B
yKa3aHHOM TOPSIKE

puc. 29(a,e)

Coennnenue

R=R4[><|R,

Kombunanus JIBYX
OTHOIIEHWH MO OOIMHM
aTpubyTam

R, R,

puc. 31(a)

-HHC

DKBHUCOEINHE

R=Ri><|R,

Pacmupennue

Ollepalvi  COEANHEHUS
ISt CpaBHEHUS
CTOJ0110B c
pa3IMUHBIMM  MMEHaMH1
aTpuOyTOB

puc. 31(6)

Cenexuus

(BbIOOpKa)

R=[1((Ry)*/

TTogMHOKECTBO
Koprexxed Ry, s
KOTOPBIX 3HAYCHUS
BBIJICIICHHBIX aTpUOYTOB
ompepenensl f

puc. 31(B)

YactHoe
(menenwue)

R:R]_: R2

TToqMHOXECTBO

KopTexxeid P apHOCTH
(ki—K»), Takux, uto s
BCEX KopTexein n
ApHOCTH ks,
TIPUHAIJICIKAITUX Ry,

Ilpu  k;—apHOCTDH
R, ko—apHocts Ry,
ki>ksy, k>0

puc. 30

MepeCCUcCHUcC,
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KOPTEX
MPUHAIICHKUT Ry

Pn

*/ rne T — popmyna, obpazoBanHas:
- OIlepaH/laMU, SIBJISIIOIMMUCS HOMEPAMHU CTOJIOLIOB;

- Joru4ecKkumu omneparopamu [ (u), [ (umm), [ (He);

- apu(METHYEeCKUMH OllepaTopamMu cpaBHeHus <, =, >, [, [, [J.

a) R1_ 6) R:R1: R2 B) R:Rl\Rz
a |6 (B a |6 (B a (6 (B
r |[m |e r o le r |o le
K 3 |m K 3 |m
K (1 |m
R2 F) R:R1DR2
x |3 |u
K (1 |m
m) R=R4R, R=I13,(R1)
a |6 [B |x |3 |u B |a
r (o le |x |3 |u e |r
K [3 [m |x |3 |u u [x
a [6 B [k |m |m
r (o le |k |m |m
K 3 |m |k |m |m
Puc. 8.11
Rl R2 R]_:Rz
a [6 [B |r B a |0
a |0 |[x |e o e M |H
K (1 |[o |e
M [H [B |r
M [H [m |e
a |0 |[x |e
Puc. 8.12
a) R1 Rz R=R1|><|R2
A |B |C C |D A |[B |[C |C |D
a |6 (B B [m a (06 [B |B |m
r (o |e e |n r (o [e le |n
K O[3 [m
R=R;|><|R;
0) Ry R, C<D
A |B |C D |E A |B |[C |ID |E
1 12 |3 10 |15 1 |2 |3 |10 (15
4 [5 1|6 7 |12 1 12 |13 |7 |12
7 18 |9 4 [5 [6 |7 |12
B) R']. R:DA:a(Rl) ::A:aum A:r(Rl)
A |B |C A (B |[C A (B |[C
a |6 (B a |6 (B a |6 (B
r o Je I |e
K O[3 |m
Puc. 8.13

SI3BIKHU MaHUITYJIUPOBAHUA JAaHHBIMH, OCHOBAHHBIC Ha MCYHUCJICHUHN MMPECANKATOB, OTHOCATCA K
KJIacCy JAEKJIapaTHBHBIX s3bIKOB. [Ipm nexkmapatuBHOM moaxoae 3ampoc K BJ[ coorBeTcTByer
dbopmysie HEKOTOpor (HOpMaTBLHO-TOTHYECKOW TEOPHH, & OTBETOM SIBJISICTCS MHOXKECTBO OOBEKTOB

U3 00JIaCTH UHTEPIPETAIMU, HA KOTOPOM HUCTUHHA (POpMYIIa, COOTBETCTBYIOLIAS 3a1pOCy.
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4.3. JIabopaTopHble padoThI
VY4eOHbIM IJIAHOM HE MPEyCMOTPEHO.

4.4. IIpakTH4yecKne 3aHATHS

Buo
3anaAmus 6
Ne Homep Haumenosanue mem npakmuueckux 3aHAmuil Oovem UHIEPAKIMUGHOU,
wn pazoena (wac.) akmusHol,
OUCYUNIUHBL UHHOBAUUOHHOU
popmax,
(uac.)
1 2. Pazpaborka mokanpbHOW 0a3pl MAaHHBIX IO
4 -
ynpasieaneM CYBJ] Access
2 3. Pa3zpabotka mpuioxeHuss 0a3bl JaHHBIX B
uHTerpupoBanHoil cpeae Builder C++ ¢ 4 -
ucnonbp3oBaHneM naTeperica BDE
3 4, PazpaGotka mnpunoxenuss 0a3pl [JaHHBIX B
uHTerpupoBanHoii cpeae Builder C++ ¢ 4 -
ucnosnb3oBanueM crannapros ODBC
4 5. PazpaGotka mnpunoxenus 0a3pl [JaHHBIX B
uHTerpupoBaHHON cpeae Builder C++ ¢ 4 -
ucnonb3oBanueM cranaapros ADO
5 7. Paspabotka MHOTOI0JIb30BaTEIbCKOM Pazoop
aBTOMAaTH3UPOBAHHOM nH(pOpMaMOHHOM 4 KOHKPETHBIX
cucreMsl nof ynpasiaeanem CYBJ] SQL Server cutyanmii (4 gac.)
6 8. ba3oBeie TexHosoruu jgoctyna k bJ] 8 Borland 4 )
C++ Builder
UTOro 24 4

4.5. KoHTpo/1bHbIe MepONPUSITHS . KOHTPOJIbHASA padoTa.

Ienb: pa3paboTka HHPOPMAMOHHOTO oOOecmeueHus 3ajadyd HOpeAMeTHoW oOlnacTy,
BKJIFOYAIONIEH aHali3 MpeAMETHOW o0yiacTu, pa3paloTKy KoHIenTyalbHOW wmonenu u ER-
MOJIEJIMPOBAaHUE, HOPMAJIN3ALMIO OTHOIIEHUHN U TOCTPOECHUE JIOTUYECKON CTPYKTYPBI PEIISLMOHHON
6a3b1 nanHbIX (BJ]).

CrpykTypa: KaxJI0€ HHIMBHUIYaJbHOE 3a/laHH€ MpeNroyiaraeT BBIIOJHEHHE OOydYarolUuMCs
CIIEYIOIUX Pa3JIEI0B:

1. Undonorunueckoe nmpoektupoBanue 6a3bl naHHbIX (B/1);

2. Jlornueckoe npoektupoBanue BJ[ ¢ ucmonszoBanuem cpenct pensiuoHHod CYBJ] MS
SQL Server;

3. ®usnyeckoe npoektupoBanue b/l ¢ ucnonp3oanuem cpencts CYBJ MS SQL Server;
4. PazpaboTka 3ampocoB, MpoIeayp, TPUTTEPOB.

OcHoBHast TemaTtuka: Pa3paboTka wuH(pOpMaMOHHOTO oOOecleYeHHsl 3aJaddl MPEAMETHON
oOJactu.

PexoMeHnyeMblii 00BeM: MOSICHUTENbHAS 3amucka 00bEMOM 8-15 cTpaHuIl TOKHA CONIEPKATh
TUTYJIBHBIA JIUCT, WHAWUBUIYaJbHOE 3aJlaHWE, OIJIABJICHHWE, BKJIIOUAIONIEe HAWUMEHOBAHHE BCEX
pa3lieJIOB U MYHKTOB C YKa3aHHUEM HOMEPOB CTPAHMII, 4aCTh, B KOTOPOW OIMHUCHIBAIOTCS MOJEIU U
BBITIOJTHEHHBIC 3a/IaHUSI; CIICOK JINTEPATYPHI.
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Boigaua 3aganusi, mpuéM KOHTPOJIBHOM pabOThl MPOBOAUTCS B COOTBETCTBUU C KaJ€HJIAPHBIM

y4eOHBIM IpauKoOM.

Onenka Kputepun onieHKH KOHTPOJIbHOM padoThl
3a4TEHO KonrponbHas paboTa cnaHa B YCTAHOBICHHBIE CpPOKH. TaOmuubl u
WIIIOCTPAllMM B IIOSCHUTEIBHOM 3alMCKe COOTBETCTBYIOT CTaHAApTam
OI'BOY BO «bpl'V». Ommbku u 3amMedaHusi HCIIPABIICHBI.
HE 3a4TEHO KonTtposabHas paboTa He c1aHa B YCTAHOBJIEHHBIE CPOKH.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu Buo
Kon-é0 P
No, naumenoeanue IIK t.p, uac yueonvix Ouenka
uacoe Komn. P -
Pa3oenoe OucyunIuHbl 6 3auAmMUI [pe3ynvmamog|
1 2 3 12 13 14 15
1. Beenenue. IIpenmer u 3a1aum Kypca 12 + 1 12 JIx, CPC 3auér
2.  VYnopaenenue  uHpoOpManUel  u 16 N 1 16 JIk, 13, CPC 3auét
cuCcTEMBI 0a3 JaHHBIX
3. J)Ku3HeHHBIH UK WH()OPMAIMOHHBIX 15 N 1 15 Jk, 13, CPC | 3auér, kp
CHCTEM
4, TexHoorus H METOOJIOTHS
MIPOCKTUPOBAHUSI ABTOMATU3WPOBAHHBIX 15 + 1 15 JIk, 113, CPC 3auér
WH()OPMAITMOHHBIX CUCTEM
5. TpeboBanus K OpraHu3alyy Juanora u 15 + 1 15 JIx, T13, CPC 3ausT
MIPEICTABJICHHUIO JaHHBIX
6. [TpuHIHIBI MOCTPOCHUS 51 9 + 1 9 JIk, CPC 3auér, kp
opraHu3aiyu 6a3 JaHHBIX
7. JlopensiuoHHbIe CTPYKTYPhI B MOJENN 13 4 1 13 JIk, 113, CPC 3audT
TAHHBIX
8. Pemnsammonnast Moienb JaHHBIX 13 + 1 13 JIk, 13, CPC | 3auér, xp
6cezo 4acoe 108 108 1 108




6.
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

INEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJIs

1. Boakosa, B. H. Teopust nHGOpMAIIHOHHBIX MTPOIECCOB M CUCTEM [TEKCT] : y4eOHUK U MPAKTHKYM
Ui akajgemuueckoro OakaiaBpuatra / B.H. BomkoBa. - M. : IOpaiit, 2014. - 502 c. - (6akanagp.
akagemudeckuii Kypc). Ctpanuisr s CP: 57 - 89, 101 — 112, 137 — 156, 311 — 378, 389 — 415.

1.

IIEPEYEHDb OCHOBHOM W JONOJHHUTEJIBHOW JHUTEPATYPBHI,
HEOBXOJMMOMU JJIA OCBOEHUA JUCHUITINHBI

Ne

Haumenoeanue uzoanus
(asmop, 3a2nasue, 8bIx00HblE OaAHHbBIE)

Buo
3aHA-
mus

Konuuecmeo
IKZEMNIIAPOG
8
oubnuomexe,
IIT.

Obecneuen-
HOCmb,
(3k3./ yei.)

2

4

5

OcHOBHas JuTepaTypa

Benos, B.B. [IpoektupoBanue MHGOPMAIIMOHHBIX CUCTEM :
yueOHuk / B.B. benos, B.M. YwucrsakoBa. - Mocksa :
Axanemus, 2013. - 352 ¢. - (bakanaBpuar)

Kp

15

1,0

3omotoB, C.HO. [TlpoextupoBanne HHGPOPMALUOHHBIX
cucteM: yuebHoe nocodue / Tomck: Db Konrent, 2013. —
88 c.
http://biblioclub.ru/index.php?page=book_red&id=208706
&sr=1

JIx

OP

1,0

3ybaroB A.1O. UnhopmaiimorHOe obecrieueHre mpoeccoB
ynpaeneHust Ha npennpustau / M.: JlabopaTopusi KHUTH,
2012. - 105 c.

http://biblioclub.ru/index.php?page=book red&id=140252
&sr=1

OP

1,0

Kysuernos, C. /1. ba3sl nannsix : yueonuk / C.J1. Ky3nenos.
- Mocksa : Axagemus, 2012. - 496 c. - (IlpuknagHas
MaTeMaTHKa U WHPOpMATHKA)

13

15

1,0

Ps6or M. B. ApTtomMaTusupoBaHHBIE HH(POPMAIMOHHO-
YIPaBIAIONME CHCTEMBI: yuebHoe nocodue / Momkap-Oua:
Mrry, 2015. - 200 c.
http://biblioclub.ru/index.php?page=book_red&id=439330
&sr=1

OP

1,0

Crpyxkun, H. II. ba3bl JgaHHBIX: MPOEKTHPOBAHUE.
[Ipaktukym  [Tekcr] yaeOHOe  mocobue I
akagemuueckoro OaxanaBpuata / H.IL. Crpyxkun, B.B.
lNomuu. - Mocksa : FOpaiitr, 2016. - 291 c. - (bakamagp.
AKaeMHUIecKuil Kypc).

113

10

0,7

[lenokoB C. A., YepnompymoBa E. IlpoextupoBanue
pacmpenesieHHbIX HMH(OPMALMOHHBIX CHCTEM :© KYpC
JIEKITUHN o JUCLUILINHE «IIpoexTrupoBanue
pacnpenesieHHbIX HWH(POPMAIMOHHBIX CHUCTEM»: YdeOHOe
nocobue / OpenOypr: OpeHOYprckuil rocyaapcTBEHHBIH
yHuBepcuteT, 2012. 195 c.
http://biblioclub.ru/index.php?page=book_red&id=260753
&sr=1

OP

1,0

JlonosiHuTEILHAS JIUTEPATYPA

Apxanrensckuii, A. Sl. IlpueMbl mporpaMMHupoOBaHHS B
C++ Builder 6 u 2006 : yweOHoe mocobme / A.Sl.
Apxanrensckuid. - Mocksa : BUHOM, 2006. - 992 c.

Kp

0,3

lanpmmn, 1. A. MadopmanmonHoe obecrieueHre CHCTEM
yrpaBiaeHus [DNeKTPOHHBIH pecypc]| : KOHCHEKT JIEKIMMA /
J.A. I'anpmiue, ML.A. Kpynckas . - Munck : BI'YHUP, 2005.
-61c.

OP

1,0

10.

INonmenumies, 3. I1. MadopMannonHoe oOeciedeHne CUCTEM

OP

1,0
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%D0%B0%2C%20%D0%92%2E%20%D0%9D%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%BE%D0%B2%2C%20%D0%92%2E%20%D0%92%2E
http://biblioclub.ru/index.php?page=author_red&id=53080
http://biblioclub.ru/index.php?page=publisher_red&pub_id=14982
http://biblioclub.ru/index.php?page=author_red&id=50986
http://biblioclub.ru/index.php?page=publisher_red&pub_id=2477
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%2C%20%D0%A1%2E%20%D0%94%2E
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ynpasieHus [DnektponHsiii pecype] / O. I1. Tonenwuies,
W.B. Knumenko. - Poctos-Ha-Zlony : ®@enukc, 2003. - 157
C. - (YueOHuKH U yueOHbIC TOCOOMS)
http://ecat.brstu.ru/catalog/Pecypcei%20cBo60180r0%2010
cryna/T"onennmes%200.I1.Mudopmarmonnoe%2006ecney
enne%20cucrem%20ynpasienns. Yuyeb.mocobue.2003. pdf

11.

I'yaxo, A. M. IlpoextupoBanue WHGOPMAITMOHHBIX
cucrem : merommueckne ykazanus / A.J[. 'yaxos, C.B.
[Tapos. - bpatck : bpI'TY, 2004. - 76 c.

I13

87

1,0

12.

I'ynkoB, A. J. IlpoektupoBanme wuHGOPMALUOHHBIX
cuctem. Y.1 : koncrmekt nekmuii / A. J1. I'ynkos. - bparck :
bpI'TY, 2001. - 62 c.

JIx

41

1,0

13.

I'ynkoB, A. J. IlpoektupoBanme wuHGPOPMALUOHHBIX
cuctem. Y.2 : koHcrekt nexmuii / A. JI. I'ynkos. - bparck :
bpI'TV, 2002. - 59 c.

JIx

21

1,0

14,

3aboruna, H. H. IIpoextupoBanue wuHGMOPMALUOHHBIX
cucreM. B 2 u. Y. 1-2 / H.H. 3aboruna. - bpatck : bpl'V,
2005. 4.1 Merononoruss  (PyHKIHOHAIBLHOTO
MozenupoBaHusl. - 146 c.

Kp

158

1,0

15.

3aboruna, H. H. IIpoextupoBanue wuHGMOPMALMOHHBIX
cucrem. B 2 4. U.1-2 / H. H. 3ab6otuna. - bparck : bpl'V,
2005. 4.2 : KonmentyansHOE MOJACIHPOBaHHE 0a3bl
IaHHbBIX. - 146 c.

Kp

149

1,0

16.

Upano, M. 0. HWuapopManmoHHbIE CHUCTEMBl H
TEXHOJOTHH (YacThb 2) : METOIWYECKHe YyKa3zaHUs K
BEITIOJTHEHHIO TpakTudeckoro 3aastus / M. 1O. BaHoB. -
Bbpatck : bpl'Y, 2013. - 63 c.

113

25

1,0

17.

WBanoe, M. 0. HWudopmanuoHnHas cucreMa WU
opranm3anus (d9acte 1) : MeTomWYecKHe YyKazaHusi K
BBITTIOJIHCHUIO TIPAKTUYECKOI'O 3aHATUA U KOHTpOHLHOﬁ
pa6otel / M. FO. MBaHoB. - bpatck : bpl'V, 2013. - 29 c.

113,
Kp

25

1,0

18.

KopmoparueHbie nHGOpMAIMOHHBIE CHCTEMBI YIIPABICHUS
: yueOHOe mocobme / [lom pen. H.M. Abmukeesa. - M. :
NH®PA-M, 2011. - 464 c. + 1 an. ont. auck (CD-ROM). -
(Yuebuuku juis nporpammsl MBA).

0,3

19.

[lerpoB, B. H. UndopmanmonHaeie cuctembl : ydeOHOeE
nocobue st By3oB / B. H. Ilerpos. - Cankr-IletepOypr :
IMTutep, 2003. - 688 c.

14

0,9

20.

XomoneHnko, A. JI. ba3bl naHHbBIX : y4eOHUK JJ1s BYy30B / A.
. Xomonenko, B. M. Ilpirankos, M. I'. Manb1es. - 5-¢
u3., goi. - Mocksa : bunom-IIpecc, 2006. - 736 c.

113

15

1,0

8.

IHEPEYEHDb PECYPCOB

1.Onexkrponnslil kaTanor 6udauorexku bpl'yY

NHPOPMAIIMOHHO
TEJEKOMMYHUKAIIMOHHOW CETU «MHTEPHET» HEOBXOIUMBIX
A OCBOEHUSA ANCIUITJINHBI

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I121DBN=BO0OK&P21

DBN=BOOK&S21CNR=&721ID=.

2. DnexTpoHHas 6ubnmoreka bpl'yY
http://ecat.brstu.ru/catalog .

http://biblioclub.ru .

http://window.edu.ru .

4. DnekTpoHHO-OubMMoTeuHas cucrema «M3ngarensctBo «JIaHb)
http://e.lanbook.com .
5. Uadopmanmonnas cucrema "EquHoe OKHO JTocTyma K 00pa3oBaTeIbHbIM pecypcam”

6. Hayunas snextponnas 6ubiunoreka eLIBRARY.RU http://elibrary.ru .

3. DneKTpoHHO-0MOMHMOTEeYHAsA cUcTeMa «Y HUBEpCUTETCKasi Onbimoreka online»
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7. YauBepcurerckas nadopmarmonHas cucrema POCCUSA (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HantmonanwHas snektponHas oudiamorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJUYECKHUE YKA3AHUSI JJISI OBYYAIOIUXCSI IO OCBOEHHUIO
JTUCHUIINHBI

9.1. Meroanuyeckue yKa3aHusl JiA OOYyYAIOUIMXCH 1O BbINOJHEHHI0 NPAKTHYECKUX
3aHATHNA

IIpakTnyeckoe 3ansaTue Nel
Pa3zpaborka jokanbHo# 6a3bl faHHBIX noA ynpasjenueM CYBJI Access

[{enb paOoOTHL:

Hayuuthcs co3naBate 6a3el qaHHbIX ¢ nomoinsio CYBJ[ Access.

3amaHue:
1. Co3aaTh TaOJIUIIBI U ONIPEACIIUTD CBSI3U MEK/Ty HUMH.

B tabnuiibl 6a3bl JaHHBIX BIOCIEACTBUH OyneT BBOAUTHCS HHGopMalus. B nanpHeiem naHHbie B
Ta0JIUIIE MOTYT JOMOJHATHCS HOBBIMH JTAHHBIMH, PEAAKTUPOBATHCS WM UCKITFOYATHCS W3 TAOIHUIIBL.
Mo>xHO mpocMaTpuBaTh JaHHbIC B TaOIMIIAX WM YHOPSAJOYUBATH UX MO HEKOTOPHIM IpPHU3HAKAM.
WNndopmanus, cogepxaiiasca B Ta0IUIaX, MOXKET ObITh MCIOIb30BaHAa JUIsl COCTABIEHUS OTUYETOB.
Kpome TOoro, Mo>kHO JaTh rpaduyecKyr0 MHTepIpeTanuo MHPOopMaIuu, cojepKaiielica B Oaze
JAHHBIX.
2. Onpenenuth HEOOXOIMMBIE B TAOJIUIIE ITOJIS.
Kaxxnast Tabnuira 1oimkHa coiepkarh HHPOPMAIIHIO Ha OTACITHHYIO TEMY, a KaKJI0€ MoJIe B TaOJIUIIe
— coiepxaTh OTHAETbHBIE CBeleHUs Mo Teme Tabmuipl. [lpu paspaboTke moned AN KaKIOM
TaOIUIBI HEOOXOAUMO ITOMHHUTE:

a) Kaxmoe mose 1omKkHO OBITH CBA3aHO C TEMOM TaOIHIIBL;

6) He pexomenmyercst BKIIOYATh B TaONWIly JaHHBIC, KOTOPHIC SBISIFOTCS PE3yJIBTaTOM

BBIPKEHUS;

8) B Tabnuie nomkHa mpUCyTCTBOBATH BCSl HEOOX0AUMast HH(GOPMAIIHS;

r) Muadopmaruio cienyer pa30MBaTh Ha HAMMEHBIIIHNE JJOTUYECKHE STUHUIIBL.
3. 3aaTh MHAUBHIyAIbHBIC 3HAYCHUS KAXKIOMY ITOJTIO.
C Tem uT00BI Microsoft Access MOT CBs3aTh JaHHBIE U3 PA3HBIX TAOMUII, KaKIas TabIuIa TOJKHA
COJIepIKaTh TIOJIE WM HaOOp ToJiel, KOTOphle OyIyT 3a/1aBaTh WHAWBUAYAITBHOE 3HAYCHHUE KaXKIOU
3anucu B Tabnuie. Takoe nmose uiu Habop moiel Ha3bIBAaIOT OCHOBHBIM KITFOUOM.
4. OnpenenuThb CBSI3U MEXIY TaOJIHIIaMHU.
[Tocne pacmpeneneHuss MaHHBIX MO TaOIUIIAM M OMpEACNCHUs KIIOUEBBIX IMOJeH HEoOXOAMMO
BBIOpaTh CXEMY JUISA CBSI3M JIAHHBIX B Pa3HBIX TaOmumax. s 3TOro Hy)XHO ONPEICIUTH CBSI3U
Mexay Tabnuiamu. JKermarenpHO U3YUUTh CBSI3U MEXIY TaOIUIlaMH B yXKe CYIIECTBYIOIICH Oasze
JMaHHBIX. Ta0JMIBI CO3/1aTh MPU TTOMOIIH KOHCTPYKTOPA.
5. Pa3paboraTh 3ampochl.
6. PazpaboTaTh 3ampoc B pexuMe KOHCTPYKTOpa.
st coznanus 3amnpoca HeooxoauMo B okHe b/ BEIOpaTh CTPOKY «3ampochkl» U BBIOpATh Ha MaHEIH
nKkoHKYy «Co3maTth». B oTkpeiBmiemcsi okHe «HoBwI 3ampocy BeIOpaTh CTPOKy «KOHCTPYKTOP».
Jlanee B oTkpwIBIIEMCSl OKHE «J{oOaBrneHue TabIUIBD HYKHO BBIOpPATh HCIIOJNB3yEeMbIE B 3alpoce
TaOJINIIBI M HAXKATh KHOMIKY «J100aBUThY. [IJIs 3aKpBITHS OKHA HAXKATh KHOIMKY «3aKPBITHY.
7. Pa3zpaboTtaTh (OpMBI ¢ TOMOIIBIO0 KOHCTPYKTOPA.
8. Pa3paborats hopmbI ¢ TOMOIIIBIO MacTepa Gopm.
YroOsl HauaTh cozganue (Gopmel, B okHe b/l HykHO BBIOpaTh cTpoKy «PopMmbl». s modydeHus
JocTyla K CIMCKY BCEX BapUMaHTOB CO3JaHMUS HOBOW (OpMBI HEOOXOAMMO Ha NaHeNIu
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uHCTpyMeHTOB okHa bJl Haxats kHOTKY «Co3marey. [l Be3oBa Macrtepa ¢opm B okHe «HoBas
¢dopmay BEIOpATh COOTBETCTBYIOIIYIO CTPOKY.

B pexume (popMBbl, TOCTPOEHHOM 110 OMMCAHHBIM BBIIIE IPABUIAM, BBIITOJHUTH IOMCK, COPTHPOBKY,
GWIBTPaMi0 U KOPPEKTUPOBKY JAaHHBIX. C MOMOINBIO KHOMOK B HIXKHEH YacTh (OpMEI
HEepexXoAUTh OT OJHOW 3amucu K Apyrod. OTKpbIB (OpMYy KOHCTPYKTOPOM, 100aBUTh KHOIIKU
MIOWCKA, YAaJICHUS, 100aBICHNS, COXPAHCHHUS.

9. PazpaboraTh OTUETHI.

CpenctBa Access 1o pa3padOTKe OTYETOB MpPEAHA3HAYCHBI JUIsI KOHCTPYUPOBAHUSI MaKeTa OTYeTa,
110 KOTOPOMY MO’KET OBITh OCYILECTBIIEH BbIBOJ JJAHHBIX B BUJIE BBIXOJHOIO [1€4AaTHOIO JOKYMEHTA.
Ilepen HayamoM KOHCTPYHPOBAHMSI OTYETA HY)KHO CIPOEKTUPOBAaTh €r0 MAKET, T.€. ONPEAEIUTh
COCTaB M COJEP)KaHUE Pa3[elIOB OTYETa, Pa3MELICHHE B HEM 3HAYEHUM, BBIBOJUMBIX W3 IOJIEH
tabmur (3ampocoB) BJl, W BBUMCISIEMBIX PEKBU3UTOB, IIOJIA, IO KOTOPHIM HEOOXOIMMO
IpyNIUPOBAaTh AaHHBIE. [ KaKJOTO YPOBHS I'PYNIIMPOBKU ONPEICIIUT 3ar0JIOBKU U IIPUMEYaHMs,
BBIYUCIISIEMbIE UTOTOBbIe 3HaueHHs. Kpome Toro, opopMuTh 3arojoBKM M HOINHCH PEKBHU3UTOB
OTYeTa U OIPEIEIUTh MOPSNOK BBIBOA JAaHHBIX. OTYET MOXKHO CO3AATh C IOMOIIBIO MAacTEPa NN B
peXrMe KOHCTPYKTOpPa OTYETOB.

10. Omnpenenute BUJ MakeTa: TaOJUYHBINA; OPUEHTALMIO: KHMD)KHAS U IOCTaBUTH TalO4YKy B OKHE
«HacTtpouTs mupuHy 1OJIEW» Uil pa3MELICHUS Ha OJTHON CTPAHMUIIE.

[1ops 10K BBINIOJHEHNUS:
CootBerctByeT myHktam 1 — 10 3aganus.

dopmMa OTYETHOCTH:

Ot4er caaercs B IEYaTHOM BHUC. B oT4eTe JOKHBI PUCYTCTBOBATH:
1. llenw paboTHI;

2. 3ajganue;

3. [ToaTamHoe BBHIMOJHEHNE BCEX 3aJJaHUN MPAKTHYECKOTO 3aHATHSA;

4. BEIBOABI.

3aauus U1 CaMOCTOATENBHOM Pa0OTHI:
[TpemycMOTpeHbI BapUaHTOM 00Yy4aroierocs.

PexoMeHanyy 1o BINOJHEHUIO 33JaHUN W TOATOTOBKE K MPAaKTUYECKOMY 3aHATHIO
O3HAaKOMUTBCA C TEOPETHMUECKHM MaTepHalioM, HpPEJCTaBICHHBIM BO BTOPOM pa3jeiie JaHHOU
JUCLUTUIMHBL.

OcHoBHast TuTeparypa
1. Xomonenko, A. /1. ba3bl gansbIX : yueOHuK 1t By30B / A. 1. Xomonenko, B. M. L{pirankos, M.
I'. Manbues. - 5-e u3a., gom. - Mocksa : bunom-IIpecc, 2006. - 736 c.
JlonmonHuTenpHas TUTEPATypa
2. WBanos, M. 10. MHdopmanmonHas cucrema 1 opranuzaius (4acte 1) : MeToguueckue yka3zaHHs
K BBIMIOJIHEHUIO MPAKTUYECKOTO 3aHATUS U KOHTpoJbHOU paboTel / M. 1O. MBanoB. - Bbpatck :
bpl'Y, 2013. - 29 c.

KoHTpoJbHbIE BOIPOCHI /1715l CaMOTIPOBEPKHU
1. JlaiiTe onpeneneHne MOHATUS «OCHOBHOM KITHOW.
2. IlepeuncnuTe TUIIBI 3a1IPOCOB B ACCESS.

IIpakTnyeckoe 3ausaTHe Ne2
Pa3zpaboTrka mpuio:keHusi 0a3pl AaHHBIX B MHTEerpupoBaHHoi cpeae Builder C++ ¢
ucnob3oBaHueM nurepdeiica BDE

[lenb paGoTHI:
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W3yduTh NPUHIKIIEL Pa3pabOTKH mpritokeHuit 1t padotsl ¢ BJ] 8 Borland C++ Builder. I[Tomyauts
HaBbIKHM paboTsl ¢ Borland Database Engine.

3ajaHue:
1. TloBroputh TeopeTHuecKue cBeaenus o HactoapbHoi CYBJ] Microsoft Access, u3iokeHHbIC B

yKa3aHHUX K BBITOJHEHHIO MMPAKTUYECKOTO 3aHATHS;
2. Iloctpouts cxemy nanubix (ER-muarpammy) mis mHGOpManuoHHON cucTeMbl «TenedoHHBIHM
CIPAaBOYHUK;
3. Teneghonnwiii cnpasounux COAEPKUT 3aIMCU O HOMEPAx Tene(OHOB U UX Biaaenbiax. Kaxmprii
4eJIOBEK IPOKUBACT B OIPENECIEHHOM IrOpoJie, 0 KOTOpOMY onpezaensercs npedukce (Koa ropoaa)
ero Tene(OHHOro HOMepa. Y KaXJIOro 4eJOBeKa MOXKET OBITh HECKOJBKO Tele(OHHBIX HOMEPOB.
Tun Homepa (MOOMIIBHBIN, pabounii, TOMAIIHHIA) YKa3bIBaeTcs B Tele(OHHOM crpaBouHuke. [Ipu
OTOOpa)XEHHMH HOMEpa B CHPAaBOYHUKE [UIi TOPOACKUX TeIe()OHHBIX HOMEpPOB JIOJDKEH
ABTOMATHYECKU 0TOOpaxaThbcst mpeduKc;
4. Tlo co3maHHOU CXeMe JIaHHBIX CHPOEKTHPOBATh 0a3y naHHbIX B Microsoft ACCess u 3armomHuTh
ee JTaHHBIMH (HECKOJIBKO 3aliCcell B KaX Iyl TaOIuILy);
5. Crenys yka3aHUSIM K NPAaKTUYECKOMY 3aHATHIO, co3aath BDE-nceBnonnM ans 6a3el gaHHBIX
TeNne(OHHOro crpaBo4YHMKa. Ykazanue. OObHO spibik mnporpamMbl BDE  Administrator
Haxoautcs 1o aapecy: Ilyck | Hacrpoiika | [Tanens Ynpasienusi | BDE Administrator;
6. B noBom mpoekte mnpuioxenus Borland C++ Builder momectuts Ha rnaBHyro dopmy
kommoneHt TDatabase u mactpouth ero mis padotsl ¢ BJ] tenedonnoro cripaBounuka. OOpaTUTh
BHHUMaHHE Ha CBOWCTBO kKommoHeHTa LoginPrompt. IlpoBeputh, 4YTO COCIMHCHHE
YCTaHABIMBACTCS YCIICIIHO (YCTAaHOBHMB B HHCIIEKTOPE 00BEKTOB CBOicTBO ACtive = true);
7. 1lpyu HEBO3MO>KHOCTH BBIIIOJIHEHUS 3aJjaHUs 5:
a. YKa3aTb B OTYETE K NMPAKTUYECKOMY 3aHSATHIO CYTh OIIMOKU M HONBIMAMbCSA 0OBACHUMD
NPUYUHY ee 603HUKHOBEHU,
0. BBIMOMHUTE YCTAHOBKY 00bexkmos docmyna k oannvim (Microsoft Data Access Objects,
DAO) Bepcun 3.5:
- U3 apxuBa da035.zip, BXONIETO B KOMIUICKT MPAKTHYECKOTO 3aHSATHS, H3BICUb
¢aiin dao35.dll u nomectuts ero B mamky “X:\Program Files\Common Files\Microsoft
Shared\DAO”. 3nmeck u nanee BMECTO MepeMeHHOil X HE0OXOAMMO YyKa3biBaTh OYKBY
JIMICKa, Ha KOTOPOM yCTaHOBJICHA padoyast OTriepaliioHHast CHCTEMA;
- U3Bneup Bce ¢aitnpl u3 manku Jet yka3aHHOTO apxvBa B CHCTEMHYIO MamNKy
System32 paGoueii onepanimOHHON CUCTEMBI;
- C nomorieto cinyxeoHoit mporpammel OC Windows regsvr32.exe 3apeructpupoBath
oudmmorexy dao35.dll, BeimomHUB KOMaHTY:
regsvr32.exe “X:\Program Files\Common Files\Microsoft
Shared\DAO\dao35.d11”

B. [loBTOpUTh BBHIMONHEHHE 3amaHuil 4 u 5. Ecnm mo-mpexHeMy HE yAaeTcss YCTaHOBUTH
COCJIMHEHHUE, TO NMPUBECTH B OTYETEC K MPAKTUYCCKOMY 3aHSATHIO ONMCAHHE BO3HUKAIOIICH
OILIIMOKHU U NONbIMAMbC 00BACHUMb NPUYUHY ee NOSGIeHUs.,
r. [ToBropuTh BBIIOJHEHHE 3amanuii 4 u 5 mis daiima db97.mdb, Bxoasiiero B KOMITICKT
MIPAKTUIECCKOTO 3aHSTHS,
1. Ecnu mocse BBIMOTHEHHS BCeX KOPPEKIIMOHHBIX ACHCTBHIMA, YKa3aHHBIX B MMYHKTAX «@»-«I»,
coenuaenue ¢ bJ[ ycTaHOBHUTH HE yJaIOCh, TO YOSAUTHCS, YTO XOJ] 3aHATHS OTPAXKEH B OTUETE
B TOJIHOM 00beMe (BKIIOYasl OMUCAaHUE BCEX OIIMOOK C TOMBITKOW OOBSICHEHUS MPUYUH HX
BO3HUKHOBEHMsI) W CJENaTh BBIBOJALI 10 TPOJEIaHHOW dYacTh paboTel. 3amanms 7-11
BBITIOJHSIOTCSL TOJIBKO B TOM Cllydae, eclii coequHenune ¢ b/ yctaHoBiieHO ycnenHo;
7. TlomecTuTh Ha TIaBHYIO (GOpMY MPUIOKEHHS KOMIIOHEHT Habopa naHHbIX 1 Table u cBs3arh
€ro C OHOU U3 TabmuIl Tene(OHHOTO CIIPABOYHHKA;
8. TlomectuTh Ha MIaBHYIO (OPMY KOMIIOHCHT BH3yallbHOTO OTOOpakeHus AaHHbIX TDBGrid u
HACTPOUTH €r0 TaKUM 00pa3oM, 4TOOBI OH 3aHUMAJI BCE MIPOCTPAHCTBO (OPMBI;
9. OGecreunTs cBs3b koMnoHeHTa 1 DBGrid ¢ nanasivmu Tabmmuer T Table;
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10. ObGecrieunTh, YTOOBI MPH 3aMyCKe MPOrpaMMbl HAOOp JaHHBIX T Table HaxoausICs B aKTHBHOM
(OTKpPBITOM) COCTOSIHUU;

11. 3anmyctuth npHIOKEHUE. BBIMTOMHUTH HECKOJBKO OIEpanuid TMepeMeleHuss Kypcopa Io
3aMKCSIM U PEIaKTUPOBAHUS U JOOABICHUS JTaHHBIX;

12. Otpa3uth B oOTYeTe K MPAKTUYECKOMY 3aHATHIO TIOJHBIA XOJ €€ BBINOJIHEHHUS U
c(hOopMyIUPOBATH BHIBOJIBI.

ITopsAI0K BBINOJHEHUS:
CootBeTrcTBYET IMyHKTaM 1 — 12 3aganus.

dopmMa OTYETHOCTH:

Otuer caercs B IeYaTHOM BHUjE. B 0T4eTe JOKHBI MPUCYTCTBOBATH:
1. llens paGoTHI;

2. 3ajganue;

3. [ToaTanmHoe BHIMOJIHEHNE BCEX 3aJIaHUM MPAKTHUECKOTO 3aHSATHS,

4. BBIBOJEL

3amauus U1 CaMOCTOATENBHOM Pa0OTHI:
[IpenycMOTpeHbI BapuaHTOM 00y4aronierocs.

PexoMeH1aluu 10 BEIOJHEHHUIO 3aJJaHUHA U MOATOTOBKE K IPAKTHYECKOMY 3aHSIITHIO
O3HaKOMUTBCA C TEOPETUYECKUM MaTepuajoM, IMPEACTaBICHHBIM B TPEThEM pasjeiie JAaHHOU
JUCILIUILINHEL.

OcHoBHast TuTepaTypa
1. Ky3uemnos, C. [I. ba3br nannbix : yueonuk / C.J1. Ky3nenos. - Mocksa : Akagemus, 2012. - 496 c.
- (ITpuknagHnas MaTeMaTukKa ¥ ”HHOPMATHKA).
JlonmonHuTenpHas TuTEpaTypa
2. 'ynkos, A. JI. IlpoektupoBanre MHPOPMAIIMOHHBIX CHCTEM : MeToaudeckue ykazanus / A.Jl.
I'yaxos, C.B. Illapos. - bpatck : bpI'TV, 2004. - 76 c.

KOHTpOJILHEIE BOIPOCHI IS CAMOIPOBEPKH
1. [Tonstue daxTorpaduueckoit ”HPOPMAITIOHHON CHCTEMBI.
2. Ha3oBute nocronHcTBa U HeqocTaTku TexHoiornu BDE.

IIpakTnyeckoe 3ansaTue Ne3
Pa3paGorka mnpuiiokeHusi §6a3bl AaHHBIX B HHTerpupoBaHHoii cpene Builder C++ ¢
ucnoab3oBanueM cranaapros ODBC

[lenb paGoTHIL:

N3y4ynuTts npuHIUIEI pa3paboTku npuitoxkenuit s padotsl ¢ bJ] 8 Borland C++ Builder. [Tony4uts
HaBBIKH paboThI ¢ TexHonmorueirt ODBC.

3ajgaHue:
1. Cosnares monMeHoOBaHHbI ncTOYHUK na”HHbIx ODBC mng 6a3el ganaeix Microsoft Access us

MPAKTUIECKOTO 3aHATHS Ne 2;
2. M3yuynTh Ha3HaAUYEHHE KOMITIOHEHTOB JUII BU3yalbHOTO OTOOpakeHHs AaHHBIX (BKiaaka «Data
Controlsy» mamuTpsl KOMIIOHEHTOB). B oTdeTe K MpakTUYeCKOMY 3aHATHIO yKa3aTh Ha3HAYCHUE U
OocHOBHBIE cBocTBa 1151 kKomnonenToB TDBCtrIGrid u TDBLookupComboBox;
3. C ucrnonp30BaHMEM YKa3aHWH K IMPAKTUYECKOMY 3aHSATHIO HAMKCaTh MPOTPaMMy B Cpejie
Borland C++ Builder, peamusyromyto crueayromue ¢GyHKIUH HHOOPMAMOHHONH CHCTEMBI
«TenedoHHBIN CITPAaBOYHHKY:
a) OroOpakeHHe CIpaBOYHHUKA TelNe(POHHBIX HOMEPOB B BHJE TAaOJUIBI WM B BHIE HaboOpa
KapTo4eK (110 JKEJTaHHUIO TOJIh30BaTEIs);
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0) B cipaBounuke ykaspiBaercas @MO Biagenbiia, ropos IPOKUBaHKUS U TEIePOHHBIN HOMED ¢

yKazaHueM npedukca;

B) Peann3oBarh BhIpaBHMBaHUE Ha3BaHHS M COJCPKHMOTO CTOJOIA C MMEHEM BJaJeNblia 10

HeHTpy. Bce HauMeHOBaHUS CTOIOLIOB IOJKHBI OBITH HA PYCCKOM SI3BIKE;

r) O0GecrneynTh HABUTAIMIO TI0 3aMUCSIM CIIPABOYHUKA.
4. BbIACHUTh Ha3HAYCHUE CICAYIONIMX CBoicTBa 00BbekTOB Kiacca TField: DisplayLabel,
DisplayWidth, Visible. 3yunts BiausiHHE yKa3aHHBIX CBOMCTB Ha BHeIIHUi Buj cetku TDBGrid,
CBSI3aHHOU ¢ HA0OPOM NaHHBIX ToJsl. PaccMoTpeTs 2 cimyyast:

1) PEAAaKTOP CTOJIOIOB CETKU HCIIOJIB3YETCS;

€) pelaKkTop CTONOIOB CETKH HE UcToNb3yeTcs. CaenaTb BHIBOIBI.
5. TIlpeobpazoBars 6a3y mannbix db97.mdb B dopmar Microsoft Access 2002-2003 (miast 3TOrO
sarmyctuth Microsoft Access u BbI3BaTh KomaHay TiaBHoro MeHio Cepuc | Ciy:keOHbIe
komanbl | [IpeodpazoBath 6a3y nanubix | B popmat Access 2002-2003...). Hactpouts panee
co3nanHblii ucrouyHuk naHHbix ODBC mns paboter ¢ B/l u3 momydenHoro daiina. IIpoBeputh
paboToCIIOCOOHOCTH MprIToKeHHs. CIenaTh BHIBOIBI,
6. OTtpa3uth B OTYETE K NPAKTHICSCKOMY 3aHSITHIO XOJI €€ BBIMIOJIHCHUS U CICIIAHHBIC BEIBOIBI.

I1OpsIAOK BBINOJHEHUS:
CootBercTByeT yHKTaMm | — 6 3aganus.

dopmMa OTYETHOCTH:

Ot4er caaercs B IEYaTHOM BHUC. B oT4eTe JOIKHBI PUCYTCTBOBATH:
1. llenw paboTHI;

2. 3ajganue;

3. [ToaTanmHoe BBHIMOJHEHNE BCEX 3aJIaHUN MPAKTHUECKOTO 3aHSATHS,

4. BBIBOJEL

3aauus U1 CaMOCTOATENBHOM PadOTHI:
[TpemycMOTpeHbI BapUaHTOM O0Yy4aroierocs.

PekoMeHIaIuy 110 BEITOJHEHHUIO 3aJJaHUM U IMMOATOTOBKE K IPAKTHYSCKOMY 3aHITHIO
O3HAaKOMUTECS C TCOPCTUYCCKUM MATCpUaioM, MNPCACTABIICHHLBIM B ‘IGTBépTOM pasaeic I[aHHOﬁ
JUCHUITIIMHBI.

OcHoBHas nuTeparypa
1. Crpyxxkun, H. I1. ba3el nannbix: npoexktuposanue. [Ipaktukym [Tekcr] : yueOHoe mocodue s
akageMmuyeckoro 6akanaspuata / H.II. Ctpyxkun, B.B. 'ogus. - Mocksa : FOpaiir, 2016. - 291 c. -
(bakanaBp. AxkagemMuueckuii Kypc).
JlononHuTENbHAS IUTEPATYpA
2. UBanos, M. 1O. MUn(dopManimoHHBIe CHCTEMBI H TEXHOJIOTHH (YacTh 2) : METOAMYCCKHUE YKA3aHHUS
K BBITIOJTHEHUIO TipakTrueckoro 3ausatus / M. FO. MBanos. - bpatck : bpl'Y, 2013. - 63 c.

KoHTposbHbIE BOIPOCHI /ISl CaMONIPOBEPKU
1. Ionsitie n apxurexktypa ODBC.
2. O6wsacuute npuHImn TexHojgoruun «BDE+ODBCy.

IIpakTuyeckoe 3anaTHe Ned
Pa3zpaboTrka mpuio:keHusi 0a3pl AaHHBIX B MHTEerpupoBaHHoi cpeae Builder C++ ¢
ucnoab3oBaHueM crangapros ADO

[lenb paGoTHI:

N3y4yuTts npuHIUIEI pa3paboTku npuitoxkennit it padotsl ¢ bJ] 8 Borland C++ Builder. [Tony4uts
HaBbIKH paboTel ¢ Borland Database Engine.
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3ajaHue:
1. Cosznarh HOBYIO 0a3y maHHbIX B Microsoft ACCeSS, cCOCTOSIIYI0 M3 SIUHCTBEHHOW TaOJIMIIbI

DUMMY c nBymst momssmu: Uid (cuetunk) u Value (Tekcr);
2. Cosznath moumMeHOBaHHBIN HCTOYHUK NaHHBIX ODBC nis paGoThl ¢ HOBOI 0a30i TaHHBIX;
3. Tlomectuts Ha ¢opmy HOBoro mpuinokenuss C++ Builder mapy xommonenros TDatabase u
TTable. Hactpouts napamerpbl KOMIIOHEHTOB TaKUM 00pa3oM, 4TOOkI Yepe3 Habop aaHHbIX T Table
MO>HO ObLTIO paboTaTh ¢ Tabauieir DUMMY:;
4. Tlomectuthr Ha Qopmy mapy kommoneHtoB TADOConnection u TADOTable. OtkpbiTh
JUAJIOTOBOE OKHO HACTPOWKHM NapaMeTpOB COCAMHEHUSA. YOeAUTbCS B HAIMYUM MOCTaBIIUKA
nanabix Microsoft OLE DB Provider for ODBC Drivers. I[lpoBeputh Haauuue MOCTaBIIIMKA
nansbix Microsoft Jet OLE DB Provide;
5. Hcnonw3ys yKazaHus K MPaKTUYECKOMY 3aHITHIO, CHOpPMHpPOBATH JUII KOMIIOHEHTA
TADOConnection crpoky coeaunenuss ADO ¢ co3manHoii panee BJl uepes mocTaBIIuKa JaHHBIX
Microsoft OLE DB Provider for ODBC Drivers;
6. Hacrtpouts kommonenty TADOTable qis pa6otsr ¢ Tabmuieit DUMMY
7. Ecmu nmocraBmmk manueix Microsoft Jet OLE DB Provider mmeercs B CIHMCKe JOCTYITHBIX
MOCTABIIMKOB, TO MOMECTHTh Ha (opMmy emie oaHy mapy kommonentoB TADOConnection u
TADOTable u nosroputs maru 6 u 7 aist ux Hactpoiiku. Mcrnons3oBars st coenuHenus: ¢ bJJ
nocrasiuk Microsoft Jet OLE DB Provider;
8. H3ameputrh CcKOpoCTh oOOpamieHuss K JaHHBIM bJ[ ¢ Hcrmonb3oBaHWEM HACTPOSCHHBIX
KOMIIOHEHTOB. /{7151 3TOTO ¢ Ka)KIpIM HAOOPOM JaHHBIX (POPMBI BHITIOJTHHUTH CIEAYIOIINE ONepalluu:
a) [lukimueckoe go0aBieHue B nycmyro Tabauily OOJBIIOTO KOJUYECTBA 3amucei (HECKOIbKO
JeCATKOB Thicsv). 3HaueHue moist Value renepupoBath kak cTpoky u3 100-200 cuMBOJIOB
Cily4aiiHbIM 00pa3oM (1yO0rpoBaHKe CTPOK HE JOMYCKAETCs ),
0) OTKpbIBaHHWE 3alOJHEHHON TaOJWIBI M BBINOJHEHWE (UIbTpAlMU HaOopa JaHHBIX II0
OTIpeICIICHHOMY KPUTEPHIO;
B) OTKpBIBaHUE 3aMIOJTHEHHOM TaOIHIIBI C YIOPSJOUYEHUEM 3aMUCEH TI0 BO3pACTaHUIO 3HAUCHU I
Heunoekcupogannozo nons Value u BeimonHeHne GuibTpanyu Habopa JaHHBIX 10 KPUTEPHIO,
BBHIOpAaHHOMY B MPEbITYIIEM TYHKTE;
r) OTKpBIBaHKE 3aMIOJIHEHHON TAOJIMIIBI C YIIOPSIOUYCHUEM 3alMCEH MO BO3PACTAHUIO 3HAYCHUHN
unoexcuposannozo nons Value u BeimonHeHne GUIbTpalMU HAOOpa JAHHBIX 0 KPUTEPHIO,
BBIODAaHHOMY B IMYHKTE 0.
3aMepuTh BpeMs BBHITIOTHEHUS KaXI0H Onepaiuu Ui KaKI0ro Habopa NaHHBIX.

I1opsAI0OK BBHINOJHEHUS:
CootBercTBYeT MyHKTaM 1 — 8 3amaHusl.

dopmMa OTYESTHOCTH:

Otuer caaercs B eYaTHOM Bue. B oTueTe JOKHBI MPUCYTCTBOBATH:

1. Ilens paGortsr,

2. 3anaHue;

3. Kpatkoe onucanue X0/1a BBITOJTHCHUS 3aHITHS.

4. PucyHok okHa HacToiiku coemuHeHuss ADO co crucKoM JOCTYMHBIX MOCTaBIIMKOB JTaHHBIX
OLE DB;

5. PesynbraTel u3MepeHuit (B TAOMUYHOM BHJI€) CKOPOCTH BBITIONHEHUS omnepanuii qoctyna Kk b/l
¢ HWCToab30BaHueM pasnuuHbiX TexHojoruii (BDE+ODBC, ADO+OLE DB+ODBC, ADO+OLE
DB+ JET);

6. BrIBomBI MO TpOAETaHHOI padoTe.

3aaHus Ui CaMOCTOATENBHOM Pa0OTHI:
[TpemycMOTpeHbI BapUaHTOM O0Yy4aroierocs.

PexoMmeHaalny 1o BRINOJIHEHUIO 3aJaHUI U HOATOTOBKE K MPAKTUUECKOMY 3aHSITHIO
O3HaKOMHTBCA C TCOPCTUUCCKUM MATCpUAIOM, NPEACTABICHHBIM B IIATOM pPasgcic HaHHOﬁ
JAUCLHMITIIIMHBI.

84



OcHoBHast TuTeparypa
1. Kyznenos, C. JI. ba3br gannsix : yaeonuk / C.[1. Ky3nenos. - Mocksa : Akagemust, 2012. - 496 c.
- (ITpuxtagHas MaTreMaTuka U HHHOPMATHKA).
JononnurenpHas IuTeparypa
2. I'yaxos, A. J1. IIpoextupoBanue MHGOOPMAIIMOHHBIX CHCTEM : MeToauueckue ykazanus / A.Jl.
I'ynkos, C.B. Illapos. - bparck : bpI'TVY, 2004. - 76 c.

KoHTpOJIbHBIC BOMPOCHI JIIsl CAMOTIPOBEPKH
1. Onummare Texnonoruto OLE DB u e€ otyimumns or ODBC.
2. KakuMm 06pa3zom npousBoauTcs HacTpoiika kommonentoB ADO B cpene Borland C++ Builder.

IIpakTHyeckoe 3anATHE NS
Pazpaborka  MHOroOmo/Ib30BaTeJbCKO  ABTOMATU3MPOBAHHOW  MH(OPMAIMOHHOI
cucrembl nox ynpasiaenneM CYBJI SQL Server

[{enb paOoOTHL:

Hayuuthcs co3naBare 6a3sl qaHHbIX B cpeae SQL Server.

3amaHue:
1. Cozparp 6a3y NaHHBIX U €€ TAOJIUIBI B COOTBETCTBUU C BAPUAHTOM. BBIMOIHUTH 3a/laHue C

MOMOIIBIO CTaHAAPTHBIX KOMaH 1 si3bika T-SQL;
2.  Cozpare quarpammy b/l cpenctBamu cpenst SQL Server Management Studio.

I1OpsIAOK BBINOJHEHUS:
CootBercTByeT yHKTaM | — 2 3amaHus.

dopma OTYETHOCTH:

Ot4er caercs B IeYaTHOM BHUjE. B oT4eTe JOIKHBI MPUCYTCTBOBATH:
1. llens paboTHI,

2. 3agauue;

3. [loaTanHoe BBITIONIHEHUE BCEX 3aJaHUM MPAKTUYECKOTO 3aHATHS;

4. BBIBOJEL.

3aauus U1 CaMOCTOATENBHOM PaOOTHI:
[TpemycMOTpeHbI BapuaHTOM 00Yy4aroierocs.

PexoMeHnmanuy no BEINOTHEHUIO 3aJaHUN U MOATOTOBKE K NPAKTUUYECKOMY 3aHATHIO
O3HaKOMUTBCA C TEOPETHUYECKHUM MaTepHajoM, MPEICTABICHHBIM B CEIbMOM pas3feie JaHHOU
JUCILIUILINHEL.

OcHOBHas nuTeparypa
1. Xomonenko, A. JI. ba3sl nanHbIx : yueOHuK 17151 By30B / A. JI. Xomonenko, B. M. Ilpirankos, M.
I'. Manbues. - 5-e u3a., gom. - Mocksa : bunom-IIpecc, 2006. - 736 c.
JlonmonHuTenpHAs TUTEPATypa
2. UBanos, M. 10. UndopmanmonHas cuctema 1 opranu3anus (4acthb 1) : MEeToaudeckue yKa3aHus
K BBIMIOJIHEHUIO MPAKTUYECKOTO 3aHATUS U KOHTpoJbHOW pabotel / M. 1O. MBanoB. - Bbpatck :
bpl'Y, 2013. - 29 c.

KoHTpoIbHBIE BOIIPOCHI JUISL CAMOIIPOBEPKHA
1. ITpuBeaute cuaTakcuc SQL-KoMaHaBI CO3]aHUsT HOBOTO (haiia.
2. Kakuie neiicTBUSI MOYKHO BBITIOJNHUTH B si3bIKe 3ampocoB T-SQL ¢ B1?
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IIpakTnyeckoe 3anaTHEe Ne6
Ba3osrbie Texnosnoruu nocryna k b1 B Borland C++ Builder

[{enb paboOTHI:

W3yuuTh OCHOBHBIE CIIOCOOBI paboThl ¢ Habopamu mgaHHBIX B cpeme Borland C++ Builder.
[ToTy4uTh HABBIKK MPOEKTHPOBAHMS HECTIOKHBIX (DAKTOrPAPHUECKUX CHCTEM.

3amanue:
1. B COOTBEeTCTBMH C BapUAHTOM 3aJaHHs CIPOCKTHUPOBATh W PEaM30BaTh IPOCTEHIIYIO

¢axTorpapuueckyro HHGOPMAIIIOHHYIO CHCTEMY;
2. Ilpu mnpoexktupoBanuu bJ] pexkomeHayeTcs HCMHONB30BaTh PpE3YNIbTAaThl  BBITOJHEHUS
MPaKTUYECKUX 3aHATUM 4 u 5;
3. Ilpu peanuzauuu TpOrpaMMHOTO MPHIOXKEHUS A paboTbl ¢ BJl BBIMOIHUTE CleAyrolue
TpeOOBaHUS:
a) Pa3paboTKy mporpaMMHOTO MNPUIOKEHHS] HA4aTh C MPOEKTHPOBAHHS IOJIb30BATEIHCKOTO
uHTepdeiica U MOATOTOBKU MPOTOTHUIIA TPHIIOKEHHS
0) PazBuTue mpoekTa MPOrpaMMHOTO NPUIIOKEHHUS OCYIIECTBISTH B COOTBETCTBUU C
MPUHIUIIAMA UTEPATUBHON Pa3paboOTKy;
B) OGecrieuynTh BO3MOXXHOCTH JOOABJICHMS, PEJAKTUPOBAaHUS M yJaJIeHUs 3amuceil BO Bce
OoCHOBHBIC Ta0auIBl B/I;
r) O6s3arenbHO KMCHOaB30BaTh KommoHeHT TDBLookupComboBox mns pemakrupoBaHus
W/WIIK OTIpeJIeNICHUS YCIIOBHUH MONCKa HH(OpMAIIHH;
1) O6s13aTENbHO UCTIOIB30BATh MMOJSI CHHXPOHHOTO MTPOCMOTPA U BBIYUCIIAEMBbIE MOJIS;
e) O0s13aTeNnbHO NCTI0IB30BATh OJIMH U3 CIIOCOOOB YIIOPSIOYEHHSI HA0OPa JAHHBIX;
x) O0s13aTENIbHO UCTIOIB30BaTh OAMH U3 CIIOCOOOB MOMCKa HH(pOpMaluu B Habope TaHHBIX.

[opsI0K BBIMIOJIHEHHS:
CootBercTBYyeT IyHKTaM | — 3 3amaHusl.

dopmMa OTYESTHOCTH:

Otuer cnaercs B Ie4aTHOM BUJie. B oTueTe TOKHBI IPUCYTCTBOBATD:
1. [ens paboThi;

2. 3ananue;

3. TloaramHoe BBITIOJHEHUE BCEX 33JaHUH MPAKTUYECKOTO 3aHATHS;
4

5

Monens nannbix (ER-nmuarpamma) MC;

[lepeuens W cojaep)kKaHHWE BBIMIOJHEHHBIX UTEpAllMid 1O pa3pabdOTKe MPOTrPaMMHOTO
MIPUIIOKEHUS;
6. Pe3ynbraThl TECTUPOBAHUS IPOTPAMMBI;
7. BBIBOJBI 110 MPOJIETIAHHON padoTe.

3aiaHus A CaMOCTOSITENILHON paboThI:
[IpenycMoTpeHBI BApUaHTOM 00YYaIOMIEroCs.

PeKOMeHI[aI_[I/II/I 1O BBIITOJHECHUIO 3aJIaHHI>'I M MMOJATOTOBKE K ITPAKTHYCCKOMY 3aHATHIO
O3HaKOMUTECS C TCOPCTUUCCKUM MATCPUAIOM, IMPEACTABIICHHBIM B BOCBMOM pas3aciic I[aHHOI>'I
JUCIHMITIIMHBI.

OcHOBHas uTeparypa
1. Crpyxxusn, H. I1. Ba3sl nanusix: npoextuposanue. Ilpaktukym [Teker] : yuebHoe mocoOue st
akagemuueckoro 6akanaspuara / H.II. Ctpyxxkun, B.B. I'ogun. - Mocksa : FOpaiit, 2016. - 291 c. -
(bakamaBp. AxagemMu4ecKkuii Kypc).
JlononuurenpHas IuTeparypa
2. Banos, M. 0. MH}opmManmoHHbie CUCTEMBI U TEXHOJIOTUH (YacThb 2) : METOIMYECKUE YKa3aHHsI
K BBITTOJTHEHUIO NpakTrueckoro 3ausatus / M. FO. UBanos. - Bparck : bpl'Y, 2013. - 63 c.
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KoHTpobHBIE BOIPOCHI /1151 CaMONIPOBEPKU
1. Onummmre knacc TDataSet u mpou3BoiHbIE KOMIIOHEHTBI HAOOPOB TaHHBIX.
2. Kakum 00pa3om ocymiecTBiIsIeTCsl HaBUTaIus 1o Habopy JTaHHBIX.

9.2. MeToanyeckue yKa3aHusi 10 BHINOJTHEHUIO KOHTPOJILHOH padoThl

KontponpHast paboTa — 3aKIIOUMTENBHBIA STal HM3y4eHUs IUCHMILIMHBL. Llens paboTel —
CUCTeMAaTH3alMsl ¥ 3aKpeIUIeHHE TEOPETUYECKHX 3HAHMM, MOJIyYeHHBIX 3a BpeMs OOydeHHs, a
TaKXKe MPUOOPETEHHE M 3aKPEIJICHHE HAaBBIKOB CaMOCTOATENbHON pabothl. Pabora, kak mpaBuiio,
OCHOBBIBaeTCSI Ha OOOOIIEHUH BBIMOJHEHHBIX OOYYAIOUIUMCS MPAKTUYECKUX 3aHATHH WiIH
npezcTaBisieT co00i MHAMBUAYAIBHOE 33aJaHNE M0 U3y4aeMOU TUCIMILIMHE U MOTOTaBINBACTCS K
3alUTe B 3aBEPIIAIOLINI TEPHO] TEOPETUYECKOTO 00yUEHHUSI.

Temarnka KOHTPOJILHOUW pabOTHI ompenensercs npemnogaBarenemM kadeapsl. [Ipu 3Tom BEIOOD
OCHOBBIBAC€TCSI HAa TOCYIAapCTBEHHOM O00pa30BaTeIbHOM CTaHAAPTE HANPABIEHUS MOJITOTOBKU
27.03.04 «YmpaBieHHe B TEXHHYECKHUX CHCTEMax». PEKOMEHIyeMble MpeIMETHBbIC O0JIACTH IS
MPOEKTUPOBAHHUS .

1. IIpousBOACTBO MPOAYKIMH (3aBOA, Pupma, OTACH):

a) Oyxranrepus;

0) oTaen cObITa;

B) OT/IE]I CHAOXKCHMUS;

I') IUTAHOBBIN OTIEN;

1) LeX;

e) JlabopaTopus;

’K)BCIIOMOTaTeIIbHbIE CITYKOBbI;

3) BBIYUCITHTEIBHBINA IISHTP.

2. IIpon3BOACTBO yCIYT:

1) OOJIbHHUIIA;

K) OnONHMoTeKa;

1) OI0pO PEMOHTA;

M) yueOHOE 3aBe/ICHUE;

H) areHTCTBO HEJBUKUMOCTH;

0) KOHCANTUHTOBasi KOMIIaHMUSI,

1) Mara3uH WM TOPTOBBIA KOMILIEKC;

p) CTpaxoBasi KOMITaHUS,

C) CIIOPTUBHBIN KITyO;

T) TOCTUHUIIA U T.1I.

OOyuaroneMycst TpeIOCTaBISICTCS TPAaBO BBIOOpa OJHOW W3 TIPEJIOKEHHBIX TEM WA
NPEUIOKEHUs CBOEH TeMbl C 000CHOBAaHHEM LI€J1eCO00Pa3HOCTH €€ pa3paboTKH.

KontponpHast pabota AoDKHA OBITH MOJATOTOBJIEHA K 3alllUTE B CPOK B COOTBETCTBHH C
rpaduKoM KOHTPOJIBHBIX MEPOTIPUATHI MyHKTa 4.5.

K 3amure paGoTsl npeacTaBisercs:

- TIOSICHUTENbHAS 3aIHCKa,

- DJIGKTPOHHAs peaan3anus 0a3bl JaHHBIX.

[TosicHuTenpHast 3amucKa COAEP’KUT OCHOBHOM TeKCT (coOcTBeHHO paboTa), rpaduyeckue
MaTepuaibl (WLTIOCTPALUN).

[TosicHuTenpHas 3aMMcKa BKIFOYAET CIEAYIONTNE KOMITOHEHTHI:

- TUTYJbHBIN JINCT;

- OrJIaBJIEHHUE, BKJIIOYAIOIee HAMMEHOBAHNE BCEX Pa3/ieioB U MYHKTOB C YKa3aHHEM HOMEPOB
CTpPaHHUIL;

- YacTh, B KOTOPOH OMUCKHIBAIOTCS MOJIENH U BHITIOJTHEHHbBIE 3a[aHMS;

- CIHCOK JIUTEePaTyphl.

[lepuonuueckuit KOHTPOJIb Hajd paboTOil 00YJaOLIEroCs OCYIIECTBISIETCS TPErojaBaTeieM B
MpoLecce MPOBEACHUS KOHCYIbTAIUH.
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Texct pabGoTsl odopmisiercs B BUIAE MOSCHUTENBHOM 3alUCKM B COOTBETCTBUU C
tpeboBanusimu 'OCT 2.105.95 «OOmme TpeGoBaHUs K TEKCTOBBIM JOKyMEHTaM» B o0beme 8-15
ctpanul popmara A4. M3noxxeHue 10KHO OBITh OCIEA0BATENbHBIM, IOTHYHBIM, KOHKPETHBIM.

Pabora oopmisiercs: ¢ ucnoab30BaHUEM TEKCTOBOTO perakTopa Word u pacnieyaTbIiBaeTcs Ha
npuHtepe. TEeKCT MOSCHUTENbHON 3amMCKU K KOHTPOJbHOW paboTe MAENUTCS Ha pasjebl,
NOJpa3/ieNbl U MyHKTHL. Pa3memienne Tekcra — ¢ ogHO#M cTopoHnsl jucrta. Pasmep mpudra — 14,
WHTEpBaJ — MOJYTOPHBIM, TOJIS CJeBa, CBEpXy M cipaBa — 1o 20 MM, cHU3y — 25 mMm. Hymepanus
CTpaHULl — CBEpXY 10 cepenune. IlepBas cTpaHulia — TUTYJIbHBIN JIUCT, JJajie€ — OIJIaBICHUE, TEKCT,
CIIUCOK JIUTEPaTyphl (HOMEpa MEePBHIX IBYX CTPAHUIl HE YKA3bIBAIOTCS).

Jlnist co31anus WUTIOCTPALUi UCTIONB3YIOTCS TpaduuecKue peakTopbl UM CpeAcTBa rpaduku
MaTEeMaTUYECKUX M CTAaTUCTUYECKUX JMOO APYyrux makeToB. Tabiuibl MOTyT OBITH CO3[aHbI
HETOCPEACTBEHHO B TEKCTOBOM PEIAaKTOPE WMJIM BCTABJICHBI M3 MPHUKIATHON MporpaMmbl. TaOauibl
Y PUCYHKH JIOJDKHBI ObITh IPOHYMEPOBAHbBI U MOJIITUCAHBI.

CchIIKy Ha TUTEpaTypHbIE UICTOUHUKN YKa3bIBAIOTCS B KBaJpaTHBIX ckoOkax. IIpu cchuike Ha
uH(popMalrio, Toay4eHHYl0 B Internet, yka3piBaeTcs COOTBETCTBYIOIIMI AIIEKTPOHHBIN aapec.
Cnucok auTepaTypbl, UCIIOIb30BaHHON IIPU BBIIIOJHEHUH PaOOThL, IPUBOIUTCS B KOHIIE TEKCTA.

KonTponbHas paboTa 10KHA COAEpkKaTh CIEAYIONINE TyHKTHI:

1. Undonoruueckoe mpoextupoBanne 6a3pl 1aHHbIX (B/1);

2. Jlornueckoe mpoektupoBanue bJ[ ¢ ucnonpzoBanuem cpeacts pensinuonHod CYBJ[ MS
SQL Server;

3. ®usnueckoe npoektupoBanue bJl ¢ ucnons3oanuem cpencts CYBJ MS SQL Server;

4. Pa3zpaboTka 3armpocoB, MpoIeIyp, TPUTTEPOB.

Jlanee npuBoAsaTcs TpeOOBaHUA K MyHKTaM 1-4 KOHTPOJIBHOU paboTHI.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O TPOLECCA 110 JUCHUIIVIMHE

1. OC Windows 7 Professional.
2. Microsoft Office 2007 Russian Academic OPEN No Level.
3. AurtuBHpycHoe nporpammuoe odecrieuenne Kaspersky Security.

11. OMACAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMON
JJIs1 OCYIIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUITIJIMHE

Buo Haumenosanue Ilepeuenv ocnoenozo
ayoumopuu N I13
3anamus 0bopyoosanus
1 3 4 5
AMD Athlon 64
I13 JlucreiHpIii Kiacce (5GHz/250Gb/2Gh/DD- I13 1-6
RW), 2 sipa
CP U3 Ne3 O6opynoBanue 15- -
CPU 5000/RAM
2Gb/HDD
(Monmtop TFT 19 LG
1953S-SF);npuntep  HP
LaserJet P3005
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne 3
JIEeMEHT
KOMIIETEH Pazgen Tema dOC
KOMIIETEHUMH
10008
CIIOCOOHOCTH 1.1. Beenenune -
MIPOU3BOIUTH 1.2. OcHoBHBIC Bompocsl k 3auéry
pacuéTsl u TIOHSTHS Kypca 11,12
MIPOCKTUPOBAHHE 1.3. OcHoBHBIC
OTJIETBHBIX OJIOKOB MIPOIIECCHI N
o 1. Beenenwne. [Ipenmer Bompoc k 3auér
u YCTpOHCTE | - sana tfn voca pea peoOpa3oBaHuUs 13 P y
CUCTEM A yP uH(opMaLuK U ux '
aBTOMATH3AlAd W XapaKTePUCTHKA
YHpaBICHU 1 1.4. Cucremsr Bormpocs! k 3a4éty
BBIOUpATH UH(POPMAITMOHHOTO 14,15
CTaHapTHEIE o6Mena
CpeacTsa 2.1 3amaun u | Bompoc k 3auéry
ABTOMATHKH, dynxumu UC 21
U3MEPUTEIILHON U Bompoc K 3auéTy
BBIYHCITUTETbHON 2.2. Tunonorust UC 29
TEXHHUKH A 2.3. CocTas u Bompoc Kk 3auéTy
MPOCKTHPOBAHUS crpykTypa MC 23
cheTeM 2. Vnpasnenue | 2.4. AUIIC, 6anxu u | Bompoc k  3auéry
aBTOMATH3alMl - " | yyhopmarmeit U | 6a3bl JAaHHBIX 2.4
yHpaBJICHIA CUCTEMBI 0a3 JaHHBIX 2.5. ..
Bonpoc k 3auéry
HNudpopmanmonusie 25
ceTu '
2.6.
ObecneuunBaromue Bompocsl k 3auéry
I1K-6 noacucreMmsl IC n 2.6-2.8
UX XapaKTEPUCTHKA
3.1. Mogenu n
Bonpoc k 3auéry
JKH3HEHHOTO LKA | 5y
(KL UC '
3.2. CrangapTsl Ha Bompoc k 3auéry
npoektuposanue MC | 3.2
3.3. [Ipouecce XKL | Bompoc k 3auéry
3. JKusmenwsni nuxn | I1O 3.3
WHPOPMALMOHHBIX 3.4. Kanonuueckoe Bonpoc k 3auéry
CUCTEM npoektupoBanue UC | 3.4
3.5. Conepxanne N
AP Bonpoc k 3auéry
TEXHUYECKOTO
3.5
3aganus Ha UC
3.6. Conepxanue i
Aep Bonpoc k 3auéry
TEXHUYECKOTO
3.6
mpoekta MIC
4.1, Crienuduka
4,  Texwomorus u | MH)OPMAIIMOHHBIX Bomnpoc k 3auéry
METOJI0JI0T U MPOTrPAMMHBIX 4.1
MIPOEKTHPOBAHHUSI CHCTEM
ABTOMAaTU3UPOBaHHBIX | 4.2. TpynunocTtu i
p Py | Bopoc & 3auéry
“H(OPMAITMOHHBIX BCTpeHarommecs mpH |,
CUCTEM npoektupoBannu UC |
4.3. Kpurepuu | Bonpoc k 3auéty
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cozmanust IC 4.3
5. TpeGoBanus k 5.1. Crparernu | Bonpoc k 3auéry
opranu3anuu quanora | nmocrpoenus UC 5.1
H NIPEICTABICHUIO 5.2. Merononoruu u ..
Bompoc k 3auéry
JTAHHBIX TEXHOJIOTHH 5
npoekrupoBanus UC | ™
5.3.  CrpykrypHOoe N
PYKTYP Bompocsl k 3auéry
npeacrasieane MC
5.3-5.5
IIPU UX CO3JIAHUH
6.1. YucneHusie u
nH(pOopMannOHHbIE Bompoc k 3auéry
[IPHUKJIaHBIC 6.1
CHCTEMBI
6.2. @aiinossle | Bompocsl k 3auéry
6 s PN— CHCTEMBI 6.2,6.3
' U 6.3. Obnactu | Bonpoc k  3auéry
MOCTPOCHHUS " N
npuMeHneHus Qainos | 6.4
OpraHM3alN 0a3
6.4. IlorpebHOCTH i
JaHHBIX Bonpoc k 3auéry
“H(OPMAITMOHHBIX 6.5
CUCTEM '
65. CYBI wu
Ipe/ICTaBICHNE Bompocer k 3auéry
JaHHBIX B  ©Oazax | 6.6-6.9
JaHHBIX
7.1. Paznuunsie
TIpe/ICTaBICHUS o | Bonpocsl k 3auéry
IMaHHBIX B Oasax | 7.1,7.2
7. Jopensiunonssie
CTPYKTYpHl M MOZemH omliPlX
PYKTYP 7.2 OcHoBHbIE
JAHHBIX ..
JTaIbI Bompocer k 3auéry
MIPOEKTUPOBAHUS 73,74
0asbl JaHHBIX
Bompoc k 3auér
8.1. Moaenu naHHbIX p Y
8. Pensammonnas 8.1
MOJIEIb JAHHBIX 8.2. Tunwl mopeneli | Bopockl k 3auéry
JTAHHBIX 8.2-8.4
2. Bonpochl Kk 3a4éTy
No KoMmnerenuun Ne n
I /;1 BOITPOCHI K 3AUYETY HaMMeHOBaHUe
Kon Onpenesienune pa3aena
1 2 3 4 5
CIIOCOBHOCTE 1. OcHOBHBIE MOHATHUS Kypca 1. Beenenue.
npom3BouTE pacuéTsl n | 2. CXxeMa nepeceueHus Te3aypycoB Hpenmer H
IPOEKTHPOBAHUE 3. OcHOBHBIE TMpoIiecChl Mpeobpa3zoBanus | 3aladu Kypca
OTHC/BHBIX OIIOKOB 1 uHOpPMAILIUU U UX XapaKTEPUCTHKA
yCTpOHCTB CUCTEM | 4, CucteMbl HHGOPMAIIMOHHOTO OOMEHa
aToMaTH3alih "5, Indopmanmonnas ctpykrypa CUOB
YHPABICHIA " 3anauun u pyaxuu UC 2.  VYnpasieHue
1. I1K-6 | BoIOMpaTh CTaHOAPTHBIC — A YHKI ' P

Cp€acrtBa aBTOMAaTHUKH,

M3MEPUTEITBHON
BBIYHCIUTEIBHON
TEXHUKU
MIPOEKTHPOBAHUS

CHUCTEM aBTOMAaTHU3allH

Y yIIpaBJICHUS

. Tummonorusa UC

Cocras u ctpykrypa MC

. AUTIC, 6anku 1 0a3bl JaHHBIX

IS

. Uudopmanmonnsle cetu

. Uudopmanmonnoe obecnevenne MC

4
5
1
2
a1 3
4
5
6
4

TexHuueckoe,
nporpammuoe obecriedenue MC

MAaTEMAaTHYICCKOC

n

uHpopmanuenn u
CHUCTEMBI 0a3
AHHBIX
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8.  OpraHu3anuMoHHOE U
obecnieuenne MC

IIpaBOBOE

1. Mogenu xxusHennoro nukia MC

2. Ctanmaptsl Ha npoektupoBanue MC

3. Ilpomecchl  XKH3HEHHOTO  ITUKIIA
IPOrpPaMMHOT0 00eCIICUCHHS

4. Kanonunueckoe npoexkrtuposanue MC

5. Conepn(aHHe TCXHUYCCKOI'O 3aaHus Ha
nC

6. ConepxaHuE TEXHUYECKOTO IPOEKTa
NC

3. JXuzHeHHBIH
IIUKJT
MH(POPMALIMOHHBI
X CHCTEM

1. Crnenuduka uHpopmannonnsix | 4. TexHonorus u

IPOTrPaMMHBIX CHCTEM METOA0JIOTUs

2. TpynHoctu, BCTpEHAIOUIMECs MpH | IPOECKTUPOBAHMS

npoektupoBanuu MC aBTOMaTU3UPOBaH

3. Kpurepuu cozmanus UC HBIX
MH(POPMALIOHHBI
X CUCTEM

1. Ctparerun noctpoenus MC 5. TpebGoBanusi k

2. Meromonoruui W TEXHOJOTHH | OPraHMU3aLUU

npoekTrpoBanus MC auasora u

3. CTpyKTYpHBII aHAIIN3 IIPEJICTaBICHUIO

4. CTpyKTypHOE IPOEKTUPOBAHUE AAaHHBIX

5. Buenpenune MC

1. UYwucnennoie u wuH(POpMaIMOHHBIE | 6. [TpuHIMIBL

IPUKJIAIHbIE CUCTEMbI MOCTPOCHHUS u

2. CTpyKTypHI (paiiioB

3. ImeHoBaHue ¢aiinos

4. 3ammTa (aitios

5. PexuM  MHOroOmoyiL30BaTEILCKOrO
JIOCTYTIa

6. O0nactu npumMeHeHus Qaiiaos

7. Ilotpednoctu UC

8. HenocpencrtBenHoe  ympaBieHue
JaHHBIMA  BO  BHEIIHEW  TaMSTH.
Vnpasnenue Oydepamu  onepaTUBHOM

IHaMsTH. praBHeHI/IC TPpAaH3aKOHUAMU

9. Xypuanmzamus

opraHuzanuu 06a3
OaHHBIX

1. O06006111EHIE
OJIL30BAaTEIEN O JAHHBIX

MMPpEaACTaBJICHUA

2. Paznuunbie MMpEaACTaBJICHUA O JaHHBIX B

bl

3. Obmas cxema npoexkTrpoBanus bJ1

4. Dransl npoekTupoBanus bJ|

7.
JlopensimoHHbIe
CTPYKTYPBI u
MOACIN JaHHBIX

1. Monenu maHHBIX

2. Vlepapxmuueckasi MOJIeITh TAHHBIX

3. CereBas MOACIIb JaHHBIX

4. PenannonHast MOJ€EIb TaHHBIX

8. Pemsmuonnas
MOJEND JaHHBIX
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3. Onucanue nokaszaresieil 1 KpUTEpHeB OlleHMBAHUS KOMIIeTEHIIUIT

Ioka3zarenn Ouenka Kpurepun
OOyuaronuiicss TOHKEH BO BpeMs OTBETA
0Ka3aTh 3HAHUSA: Ha3HAYCHUS u
BO3MOXKHOCTEH  COBPEMEHHBIX  CpEICTB
IPOEKTUPOBAHUS MH(OPMALIMOHHBIX
CUCTEM, TIPUHIIUIIOB MPOCKTHUPOBAHUS U
3HaTh pa3paboTku MH(}OPMALIMOHHOTO
(ITK-6): obecrieyeHus CHCTEM yIpaBJIeHUs,
— TPUHIIUIIBI CTPYKTYp XpaHEHHUs JAaHHBIX U METOJIOB
IPOEKTUPOBAHUS u JOCTyma K HHM, OCHOBHBIX TEPMHHOB,
pa3paboTKu UCIIONB3YEMbIX B HAyYHO-TEXHHYECKOMN
UH()OPMALIMOHHOTO JAUTEpaType MO TEOpUH HH(DOPMAITMOHHBIX
obecreueHus cucTeM cucteM. OOydaroumuics OIKEH HUMETh
yIIpaBJIEHUS; HaBBIKM BIIQJICHUS: TPOSKTUPOBaHHA 0a3
Ymern TaHHBIX U CTPOSIIIMXCA Ha HX OCHOBE
(IIK-6): IPHUKJIATHBIX TPOrPAMMHBIX  [IPOIYKTOB,
- BLIOMpATh CTaHIAPTHBIE SR TEHO ABTOMATHU3UPYIOIINX JIESITEIbHOCTh
CpEICTBA  aBTOMATHUKHU, TEXHUYECKOTO  TpOIecca,  MOHUMaHHS
U3MEPUTETBHON " MaTepuana U CIOCOOHOCTH BBICKA3bIBAHUS
BBIUUCIIUTEIbHON MBICIIE HAa HAyYHO-TEXHHYECKOM S3bIKE.
TEXHHUKHU Ui OOyyaromuiics BO BpeMsi OTBETa JIOJKEH
IIPOCKTUPOBAHUS CHUCTEM IPOACMOHCTPHUPOBATH YMCHHUSIL:
ABTOMATH3ALMH " OCYIIECTBISTh TIOWUCK, XpaHEeHue,
YIPABJICHMUS; o0paboTky W aHanmu3 uHpopManuu w3
Baaners pa3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX,
(ITK-6): MIpe/ICTaBIATh €€ B TpedyemoM (opmare ¢
- HaBbIKaMHU pacu€roB U UCIIOJIb30BAaHUEM UH(OPMALIMOHHBIX,
IIPOEKTUPOBAHHUS KOMIIBIOTEPHBIX ¥ CETEBBIX TEXHOJIOTHH,
OTHEIBHBIX OJIOKOB U H0JIb30BaThCs pactpocTpaHEHHBIMU
YCTPOMCTB CUCTEM cpeacTBaMu JUIA IIPOEKTUPOBAHUS
ABTOMATH3AINH u UH(GOPMAIIMOHHBIX CHUCTEM, pa3padaThIBaTh
YIPABIICHHUSL. MHOTOIIOJIb30BATEILCKUE TPHIIOKEHUS Ha
coBpemeHHbIX CYB/I.
Ha o6a Bompoca oOydaromiuiicss oTBeYaeT
HeyoenutrensHo. Ha  momosHUTENbHBIE
He3a4TeHOo

BOIIPOCHI MpenoaaBaTeyiss TAKIKEC HC MOKCT
OTBCTUTH.

4. MeToauyeckue MaTepuajbl, ONpeae/sonde NMPolueaypbl OlleHHBAHUS 3HAHUIM,
YMEHH, HABBIKOB U ONBITA AeSATEJbHOCTH

HucuumumHa «MHpopManmoHHOe oOecriedeHne CHCTEM YIpaBJIEHUS» HampaBleHa Ha
O3HAKOMJIEHHE OO0yyaroumxcs ¢ 0a30BBIMM IPUHLMUIIAMHU CO3/IaHUS MPUKIAIHBIX MPOrPaMMHBIX
CpeACTB U MH(OPMAIIMOHHOTO 00ECTIEYeHHs CUCTEM YIIPABICHUS B LIEJIOM, a TaKkxke (popMupoBaHUe
MPAKTUYECKUX HAaBBIKOB IO IPOEKTUPOBAHHIO 0a3bl JaHHBIX KaK OCHOBBI HH(GOPMAIMOHHOTO

o0ecreyeHns CUCTEM YIPABICHHUS.
N3yuenne quCHUIUIMHBI IPEAYCMATPUBAET:

- JIEKIUH,

—  TIPaKTUYECKHE 3aHATHS,
- KOHTPOJILHYIO paboTy;

- CaMOCTOSITENIbHYIO PaboTy;

— 3Q4ET.
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B xome ocBoenus pazgena 1 «Beegenue. [lpeamer u 3amaum Kypcay OOydaromIHecs TOJKHBI
YSCHUTB: TOHATHS WHpOpManud, UH()OPMAIIMOHHOW AEATENBbHOCTH, MPOLECCHl Mpeodpa3zoBaHus
nH(popMaIuu U cucTeMbl HHPOPMAITMOHHOTO OOMEHa.

B xome ocBoenms pasgena 2 «YnopasieHue uHpopManmMeld W CUCTeMBbl 0a3 JTaHHBIX»
oOyuarotuecs: JOJKHBI 3HaTh: cocTaB U cTpykTypy UC, obecnieunBatoniue noacucremsl UC.

B xone ocBoenus pazzgena 3 «OKu3HeHHBIH UK HHYOPMAITMOHHBIX CHCTEM» O0yYaroIIuecs
JIOJIKHBI YACHUTB. 3 MOJenH )ku3HeHHoro 1ukia MC, crangaptsl Ha mpoektupoBanue MC.

B xome ocBoenus pasgena 4 «TexHonmorMM M METOAOJIOTMSl  IPOEKTHPOBAHUS
ABTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX CHUCTEM)» OOydarolluecs JODKHBI 3HATh. CHEenU(UKy
MH(POPMALIMOHHBIX TPOTPAMMHBIX CUCTEM, TPYAHOCTH, BCTpevaroliecs npu npoextuposanuu NUC,
kputepuu coznanus UC.

B xome ocBoenust pasnena S5 «TpeboBaHusi K OpraHU3alUU AMAJIOra U IPEJICTaBICHUIO
JaHHBIX» oOOyvarouecsi JTOJDKHBI YSACHUTBH: crpaterun mnoctpoeHuss WC, Meromonoruu
TexHosoruu npoektuponanus MC, ctpykrypHoe npoektupoBanue u BHeapenue MC.

B xome ocBoenuss pazgena 6 «[IpuHUOUNBI MOCTpOEHHS M OpraHu3anuu 0a3 JTaHHBIX)»
o0yyJaromuecs J0JDKHBI 3HATh. YACICHHBIC U MH(POPMAITMOHHBIC TPUKIIAJHBIE CUCTEMBI, CTPYKTYPHI
daiinos, cucrems! ynpasienus b/I.

B xone ocBoenus paznena 7 «lopensiuroHHbIE CTPYKTYPBI U MOJCIIN JAHHBIX) 00yUYaroIuecs
JOJKHBl OOpaTUTh BHUMAaHHE HA: pa3liMyHble MpeicTaBieHus AaHHbX B b/, oOmryto cxemy u
sTansl npoexktuposanus b/I.

B xone ocBoenus paznena 8 «PensunoHHass MOJENb TaHHBIX» 00yYaronirecs JT0JKHBI 3HATh:
TPH TUIIA MOJIENIEN JaHHbIX.

Ha mpakTudeckux 3aHATHIX oOydaromiuecs NpuoOpeTaroT HaBBbIKM MpoekTupoBanus bJl c
ucnonbs3zoBanuem CYBJ] Access 2000 u naTerpupoBanHoii cpespl pazpadorku Builder C++.

B BbINOTHEHNN KOHTPOJIBHON pabOThI MPOUCXOAUT 3aKPEIUICHNE HAa MPAKTHUKE TEOPETUUECKUX
IPUHLIUIIOB IPOEKTUPOBAaHUS NH(OPMALIMOHHOTO 00€eCIIeYeHUs TPEAMETHOM 00J1acTH.

[Ipu moaroToBke K 3a4€Ty peKOMEHIyeTcsi 0c000€ BHUMAHHE YACIUTh CIEAYIOIINM BOIIPOCAM:
coctaB u crpykrypa HWC, Tpm THna wogmeneit skusHeHHoro mukiaa MC, cranmaptel Ha
npoexktupoBanue MC.

Pabora c¢ nuTepaTypoil sBIAETCS BaXXHEWITUM SJEMEHTOM B TIOJYyYEHUM 3HAHUM TIO
mucuuruinee.  [Ipexxne  Bcero, HEOOXOIMMO — BOCIHOJB30BAaTBCS  CIIUCKOM — PEKOMEHIyeMoMn
auTepaTypsl. JIOMOIHUTENbHBIE CBEACHUS 110 U3y4YaeMbIM TEMaM MOKHO HalTH B NMEPUOJANYECKOM
neyatu u MaTepHere.

[IpenycMOTpeHO TpOBENEHHE AYAUTOPHBIX 3aHATUA B MHTEpPAKTUBHOM (opme (IeKuu c
TEKYLUM KOHTPOJIEM, MTPAKTUYECKHE 3aHATHS ¢ pa300pOM KOHKPETHBIX CUTYAllMii) B COYETaHUH C
BHEAyJIMTOPHOU pabOTOM.

93



IIpunoxenue 2

AHHOTAIIUA

padoueil mporpaMMbl TUCHMILIMHBI
NudopmannonHoe odecnevyeHne CUCTEM YIIPABJIEHUS

1. Hessb u 321244 JMCHUTLIMHBI
Llenbro M3yyeHUs AUCHUILIMHBI SIBJISAETCS U3JI0’KEHHE 0a30BbIX MPUHLUIIOB CO3JaHMsI IPUKIIAJIHBIX
IPOTPAMMHBIX CPEJICTB U MH()OPMAITMOHHOTO 00ECIICUEeHHUsI CUCTEM YIPABICHHS B LIEJIOM, a TaKXKe
(GopMHpOBaHHE MPAKTUYECKUX HABBIKOB 110 IPOEKTUPOBAHMIO 0a3bl JAHHBIX KaK OCHOBBI
UH(POPMALIMOHHOTO 00eCIIeUeHHs CUCTEM YIIPaBIICHUS.

3anaueil n3ydeHus: TUCIMIUIMHBI SBJSETCS MOATOTOBKA O0YYAIOIINXCS K CAMOCTOATENBHOM paboTre
[0 PEIICHUIO MPAaKTHYECKHX 3a7ad, CBA3aHHBIX C IIOCTPOCHHEM U (YHKIMOHHPOBAHHEM
uH(popmannoHHoro obecneuenust cucreM ymnpasieHus (MOCYVY), ¢ ucnosb30BaHHEM METOAOB U
CPE/ICTB CO3MaHUsI TMPOCKTOB AaBTOMATH3MPOBAHHBIX CHCTEM YIPABICHUS TEXHOJIOTHYECKHUMHU
nporeccaMy ¢ IPUMEHEHUEM COBPEMEHHBIX IMPOTPAMMHBIX CPEJICTB, C IPOCKTHPOBAHUEM MOJIEIEH
NOCY peanbHbIX 00bEKTOB PETyIUPOBAHHUS.

2. CTpyKTypa AMCUHMILIUHBI
2.1 PacmpenencHue TPYAOEMKOCTH II0 OTICIBHBIM BHJaM YYCOHBIX 3aHATHN, BKIOYAS
camocTosTeNnbHY0 padoty: JIk — 24 yac.; [13 — 24 yac.; CP — 60 yac.

OO61mas TpyA0eMKOCTh AUCHHUILINHBI cocTaBiseT 108 yacoB, 3 3aueTHbIC €AMHUIIBI.

2.2 OCHOBHBIE pa3/elbl IUCHUTUTHHBIL:

1 — Beeznenue. [Ipenmer u 3agauu Kypca;

2 — Yrupasnenue nHpopMaIiei 1 CHCTeMbI 0a3 JaHHBIX;

3 — XKuzHeHHBIN UK MHPOPMAIIMOHHBIX CHCTEM;

4 — TexHONOTHsI W METOAOJOTHS MPOEKTHUPOBAHMS AaBTOMAaTH3UPOBAHHBIX HH(POPMAIIMOHHBIX
CHUCTEM;

5 — TpeOGoBaHus K OpraHU3aluy TUaIora U MPEICTaBICHUIO TaHHBIX;

6 — [IpuHIUTIBI TOCTPOCHNUS M OpTraHU3alny 0a3 JaHHBIX;

7 — JlopemsiiMOHHbIE CTPYKTYPBI M MOJIENH JJAHHBIX;

8 — PensiunonHast MOJIENTb TaHHBIX.

3. [llianupyemblie pe3ybTaThbl 00yUeHuUs1 (MepedeHb KOMIETEeHIN )

[Tponecc n3yyeHust JUCUMIUIMHBI HAllpaBjeH Ha (OpPMUPOBAHHE CIIETYIONINX KOMITETEHIIMMA:
[TK-6 — crmocoOHOCTh MPOU3BOANUTE PACUYETHI U MIPOCKTHPOBAHUE OTACIBHBIX OJIOKOB M YCTPOWCTB
CHCTEM aBTOMAaTH3allMM W YIpaBJIE€HUS M BBIOMpATh CTAaHAAPTHBIE CpEJCTBAa AaBTOMATHKH,
M3MEPUTENIbHON M BBIYMCIUTENbHON TEXHUKHU U1l MPOEKTUPOBAHMSI CHUCTEM AaBTOMATH3aLUU U
yIpaBIEHUS.

4. B NPOMeKYTOYHOM aTTeCTALMHU: 3aUET.
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Ipunoxenue 3

IIpomoxon 0 0ononneHuAX u uUIMEHEHUAX 6 padoueil npozpamme
nHa 201 -201 Yueouwlit 200

1. B paGouyto nporpammy Mo AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCHUILIMHE BHOCATCS CIEAYIOIINE U3MEHEHUS:

[TpoTokoun 3acenanus kadenpor No OT «__ » 201 r.,

(paspabomuux)

3aBenyromuii kageapoit

(noonucs) (®.1.0.)

95



IIporpamma  cocTaBieHa B~ COOTBETCTBHM €  (peepalbHbIM  TOCYAApCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHAPTOM BBICHIET0 OOpa30BaHUS MO HampaBiIeHUIO MoAroToBku 27.03.04
VYrpasneHre B TEXHUYECKUX cucTeMax oT «20» okTsops 2015 . Ne 1171

st Haoopa 2015 roaa: v yueonbm mwianom @I'EOY BO «bpl'Y» mist ounolt hopmbl 00ydeHus OT
«04» nexabps 2015 r. Ne 768, 3a0unoit popmer 00yuenus ot «04» nexkadps 2015 r. Ne 768.

s Hadopa 2016 roaa: u yuebusm mwianom ®I'BOY BO «bpl'Y» mis ounoit popmbl 00ydeHus ot
«06» uronst 2016 1. Ne429, 3a0unoii hopmbl 00yueHus ot «06» uronst 2016 r. Ne 429, mist 3a04HOM
dopmel (yckoperHoro ooyuenusi) oT «06» uronst 2016 r. Ne 429.

s Hadopa 2017 roaa: u yuebusim mwianom ®I'BOY BO «bpl'Y» mis ounoit popmbl 00ydeHus ot
«06» mapta 2017 1. Ne 125, 3a0unoii popmbr o0yuenust ot «06» mapta 2017 1. Ne 125 st 3a04HOM
dopmsl (yckoperHoro ooyuenusi) ot «04y anpens 2017 r. Ne203.

IIporpammy cocraBuiI:

Kpymun O.K., nouent xapeapsl YTC, k.T.H.

PabGouas nporpamma paccMoTpeHa U yTBepxkAeHa Ha 3aceqanuu kadeaps YTC

ot 28 nexabps 2018 r, mporokos Ne 6

3aenyromuii kadenpoit YTC Urnatees U.B.
COT'JTACOBAHO:

3aBeyromuil BeIMycKaroen kapeapoin Urnarses 1.B.
Hupextop OuOIMOTEKH Cotnuk T.®D.

Pabouas nmporpamma ogoOpena metoaudeckoii komuccueit ®OuA daxynbreTa

ot 28 nexabps 2018 r, mpoTokon Ne 5

[Ipencenarens METOAMYECKON KOMUCCHH (DaKyTbTETA VaesaoB A
COI'ZTACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Perucrparmonnsbiii Ne



