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Meroanueckue peKOMEHIAIMH 110 TOJITOTOBKE U 3alIUTE KypCOBOM pabOThI MO
mucrutuinHe  [IpoexkTupoBaHne aBTOMATHU3UPOBAHHBIX CHUCTEM pa3pabOTaHbl B
COOTBETCTBHH C:

- denepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT BBICIIIETO
oOpa3oBanus - OakamaBpuaT IO HampaBieHuro noArotoBku 27.03.04 Ynopasienue B
TEXHUYECKUX CHUCTEMaX, YTBEPKIACHHBIA MPUKA30M MUHUCTEPCTBA HAYKH U BBICIIIETO
obpazoBanust Poccuiickoit ®emeparium Ne 929 or 19 cenrsaops 2017 .
3apeructpupoBanHbiii B Munrocte 10 oktsa0pst 2017 rona, per. Homep 48489 (nanee —
dI'OC BO).

- y4eOHBIM TIJIAHOM (OYHOM, 3a09HON (PopM 00yUeHUS) IO HATIPABJICHHUIO
noArotoBku 27.03.04 YpapiieHHE B TEXHUYECKUX CHCTEMAX

- paboueit IIPOTPaAMMOU JACUUTUIUHBI «IIpoektupoBanue
aBTOMATU3UPOBAHHBIX CUCTEM»

Astop [Iukuna Hatanus EBreHbeBHa, KaHAWAAT NEAArOTUYECKUX HAYK,
JOoLeHT kadeapbl HHOOPMAITMOHHBIX TEXHOJIOTUN U CUCTEM YIIPaBICHUS

(vkazams OHO, yuenyro cmenens, yueHoe 36anue unu O0IHCHOCHY)

Metoauueckue peKOMEHJAlMU  OJOOpEeHbl Ha  3acelaHuu  Kadeapsl
NHOopMaIMOHHBIX TEXHOJOTHUH W cucTeM ynpaBieHus (mportokon Ne 8§ ot

16.03.2024r.).

B Metoauvecknx peKOMEHAAMIX H3JI0KCHBl METOMOJOTHS W METOIMKa
MOJITOTOBKA KYPCOBBIX PAa0OT MO HOPUCHIPYIACHIIMHM, a TaKke TpeOOBaHUS K HX
0hOpMIICHHIO; KPOME TOTO, OIpeIeIICHbl OCHOBHBIC 005S3aHHOCTH Kadeapsl IpaBa 1

Hay4HbIX PYKOBOJUTENEH MO PYKOBOJCTBY, JaHbl PEKOMEHJIAlMU CTyACHTaM IO HX
3alluTe.

Metoauyeckue peKOMEeHIaluu MpeTHa3HAYEHBI JIJ1s1 PyKOBOJIUTENEH KyPCOBBIX
paboT, a TaK¥Ke JJIs CTyACHTOB BceX (popM 0OyueHrst 00yUarOIIMXCs 110 HAITPaBJICHUIO
1o HampapiieHus: noArotoBku 27.03.04 VYmnpapieHne B TEXHHMYECKUX CUCTEMax B
YebokcapckoM  uHCTUTYTe  (pmmmane)  MOCKOBCKOTO  IMOJUTEXHUYECKOTO
YHUBEPCUTETA.



Iopsiiok BLIOOPA M YTBEPKACHUS TeMbI KYPCOBO PadoThI

Tema omnpenensercs CTyIEHTOM CaMOCTOATEIBHO HAa OCHOBAaHUM IIEPEUYHEU
HaIlpaBJIEHUI HAyYHO-UCCIIEI0BATEIbCKON AEATENBHOCTH, EXETOHO YTBEPKAAEMBIX
kadenpamu, u 3aTeM GOPMYJIHUPYETCS UM B IIEPBOHAYATILHON PEIAKITIH.

OpHa ¥ Ta e TeMa He MOXKET BBIITOIHATCS HECKOJIBKUMHU CTYAEHTAMH OJHOU 1
TO ke Tpymnmnbl. B ciyudae coBmajeHuss HHTEPECOB COJIEpKaHUE KypCOBOM pabOThI
ClIelyeT YTOUHUTD C MPENoIaBaTesIeM Ui TOro, YTOObI 00ECIICUUTh €€ UCIIOJIHEHHUE B

Pa3HbIX ACIICKTAax.

Tema kypcoBo# paboTsl onpeaensercs mno nepsoit 0ykse DAMUIINN.

[TepBas OykBa pamunnm

Tembl (Ha BBIOOD)

13

1, 14

15

2,16

17

3,18

19

4, 20

5,21

22

23

6, 24

25

26

7,27

28

8,29

30

9,31
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TpeOoBaHusi K comep:KaHUI0 padOThHI

B xypcoBoM npoeKTe AOTKHBI ObITh OTPAKEHBI CIEAYIOIINE ATAMbl )KU3HEHHOTO
nukia uHpopmanronnon cucrembl (MC) mis uccnenyemoil mpeaMeTHOM o0nacTu
(ITO):

—  aHaJu3 MpeaMETHOM 00JIaCTH U MOCTPOCHHUE MOJIENIEH C UCIOJIb30BAHUEM
voranuii IDEFO0, DFD, IDEF3 MmeTomgonoruii;

—  uHboIornyeckoe mnpoekTupoBanue Hekortopoil moacucrembl MC T10 nHa
6ase DFD monenu;

—  joruyeckoe npoektupoBanue noacuctemsl MUC T10 ¢ ucnonb3oBaHueM
cpencts SQL;

—  (usnueckoe mpoektupoBanne mnoacuctemMbl MUC T1O ¢ ucnonb3oBaHuem
cpeacts CYBJ] MS SQL Server.

Tpeoosanust k IDEF0 moxenn

Mertononorus pynkiuonansHoro monaenupoBanus IDEFO — 3to TexHomorus
OMHCAHUSI CUCTEMBI B IIEJIOM KaK MHOXECTBA 63AUMOCEA3GHHbLIX JEUCTBUN WIH
bynkmmii. [Ipu 3ToM GyHKIMHM CUCTEMBI UCCIEAYIOTCS HE3aBUCUMO OT OOBEKTOB,
KOTOpBIE 00€CTIEUYNBAIOT VX BHITTOJTHCHHE.

IDEFO monens I1O nomkHa BKIIIOYATh:

—  Ha3zeanue mooenu,

—  Ilenb mooenu;

—  Touky spenus;

—  Cnucox OanHblX — yKa3aThb JaHHBIE, KOTOpPbIE OTHOCATCS K BXOJaM,
BBIXO0/IaM, YIIPABJICHUIO, MEXaHU3MAaM;

—  Cnucox ¢yukyuii — WEpapXUUECKUil CIUCOK (GYHKIUNA (me menee 4-x
¢yHKumii nepBoro yposusi) B BUJIE:

Ha3Banue ¢pynkunu npoexktupyemoit cucreMsl — AQ.

Hassanue ¢yunkiuu (nmepBoro ypoBHs) — Al.
Haspanwue pynkuuu (BTOporo ypoBHs) - All.
Haspanue pynkuun Al2.

Haspanue pynkuun Al3.
Hassanue ¢ynkium — A2.
HazBanue ¢pynkiun A21.
Hazpanue ¢pynkiuu A22.
Haspanue pynkunn A23.

Cnosapb OauHbiX — CO3JAETCA JJi YHOPOIIECHUS MOHUMAHUS CO3/1aBaeMOM
MOJIETU U UCKIIFOYEHUSI HEOJTHO3HAYHOCTH TPAKTOBAHUS MOJICIIN;

OnucaHnue QyHKYUOHAIbHBIX OJIOKO8;

Juazcpammer mooenu:



1. KontekctHas auarpamma A-0 (quarpaMma BEPXHETO YpPOBHSI) C
ONMCAHUEM IIEIM CUCTEMBI U TOUKHU 3pEHUS MOJieNH (IpumMep Ha puc. 1);

2. Huarpamma nekomno3unmu AQ (mpumep Ha puc. 2);

3. JuarpaMma  JI€KOMIIO3UIIMM  HEKOTOPOTro  (PYHKIIMOHAILHOTO
osioka nuarpammbl AQ (pumep Ha puc 3);

4. Jmarpamma JiepeBa y3i0B (IpuMep Ha puc. 4).

JluarpamMmbl JOJKHBI OBITH BBITIOJHEHBI HA CHEIUAIBHOM OJlaHKe JH00
BpyuHy10, 00 ¢ wucnonb3oBanueM BPWin (puc.2, 3). ®OyHKUUMHM U JaHHBIE,
0TOOpa)xkaeMble Ha TUarpaMMax, J0JKHbI ObITh ONTUCaHbl (PEKOMEH Iy E€TCSl BBIIIOJIHUTD
Takke npu nomomu BPWin).

Kparkas cnpaBka no cunrakcucy IDEF0 nuarpamm®

Kaxxnas nuarpamma comep uT OJIOKH M AyTu (CTPENKH). biaoku n3o0pakaroT
GYyHKIIMA MOJETHPYEMOU CUCTeMBI. JlyTu CBA3BIBAIOT OJIOKH BMECTE M OTOOpPaKaroT
B3aMMO/ICUCTBUS U B3aMMOCBSA3U MEXKly HUMHU (puc.2). Jluarpamme naercst Ha3BaHUE,
KOTOpOE pacriosiaraercs B IIEHTpe HUXKHEH JacTu ee Onanka. Ha kaxmoit muarpamme
HalvcaHa CTaHJIAPTHO uIeHTU(dHIHpYIomas ee WH(OopMaIus: aBTOp JAUArpaMMBEI,
YacThI0O KAaKOTO TMPOEKTa SBISETCS paldoTa, Jdara CO3MaHUS WA TOCICIHETO
MepecMoTpa IuarpaMmbl, CTaTyC quarpaMmmbl. Best unentudunmpyromas nHpopManus
pacriojiaraeTcsi B BEpXHeH yacTu OJlaHKa JUarpaMMmbl.

TpeGoBanus no CripaBO4HHUK
CpoKam CTaHIapTOB
BBITIOJTHEHUS Ka4yecTBa
Pabounit I'oToBas
KOMTITTIEK meTamk

A 4
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H3roroButh JACTallb

v

CraHku H
UHCTHhVME

OrneHka
CTEIEeHH
3aBEPIIEHHO

Ilepconan

Pucynokl. Kontekctnas quarpamma A-0 cucteMbl « IKCIIEPUMEHTAIbHBIM
1eX MexanooopadboTkmy. OyHKIUA (11e7b) CUCTEMBI — MI3rOTOBUTH JETab.

* cM. takxke http://vmk.ugatu.ac.ru/book/ross/index.html
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Pucynok 2. luarpamma gekommosuiuu AQ

OyHKITMOHAIBHBIC OJIOKHM Ha THarpaMMax H300pakaroTcs MPSMOYTOJIbHUKAMH.
brok mpencraBnser PyHKINIO WK aKTUBHYIO YacTh CUCTEMBI, TOATOMY Ha3BaHUSIMH
OJIOKOB CITy>KaT TIarojbl WK I1arojibHble 000poThl. Hanmpumep, Ha3BaHUSIMU OJIOKOB
nuarpaMMbl  «BBIOTHUTE 3amaHue» (puc. 2) SBIAIOTCS: onpedenums CmeneHb
8bINOJIHEHUSI 3A0AHUS, BbIOPAMb UHCMPYMEHMbL, NOO020MO8UMb paboyee Mecmo,
obpabomams Ha cmawnke u coopams (puc. 3).

B omimmume ot apyrux rpaduvuecKuX METOJOB CTPYKTYPHOTO aHAIM3a KaKaas
CTOpoHa 0JI0Ka MMeeT 0co0oe, BIIOJHE ONpeneieHHOe Ha3HadeHue. JIepas cTopoHa
0JI0Ka IpeTHa3HaYCHA IS BXOI0B, BEPXHSIS - ISl yIIPABIICHUS, TIPaBasi - ISl BEIXOIOB,
HYDKHSA - 119 MeXaHU3MOB. Takoe 0003HaueHHEe OTpakaeT OMpPe/ICIICHHBIC CHCTEMHBIC
MIPUHITUIIBI: BXOJBI TPEOOPa3yIOTCS B BBIXOABI, YIPABJICHHE OTPAHUYMBACT WIIH
MIPEANMKCHIBACT YCJIOBHS BBIMOJHEHUS MPeoOpa30BaHUN, MEXaHU3MBI TTOKAa3bIBAOT,
KTO, YTO W KakK BbINOJNHsAET (pyHkums. Hampumep, deTBepThIii OJIOK JUArpaMMBbI
«BBIMIOTHUTE 3aaHKE» MOXKET OBITh HHTEPIPETUPOBAH CIECIYIOMUM 00pa3oM:
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demainu, cvlpbe U Opax, 0opabamvleaOMcs Ha CMankKe U coouparmcs B pe3yibmamol
06pabomku ¢ UCTIONB30BAHUEM 000PY008AHHO20 paboye20 mecma.

brnoku Hukorma He pazMenialTCs Ha AUarpaMMe ciydaiHbIM oOpazoM. OHu
pa3MenIaloTcsl MO CTENEeHU BAXKHOCTH, KaK €€ MOHUMAeT aBTOp Auarpammbl. DTOT
OTHOCHUTENIbHBIM  TOPSAJOK  Ha3blBaeTCs  JOMUHHpOBaHUEM. JloMHUHHpOBaHUE
MOHUMAETCA KaK BIUSHUE, KOTOpPOE OAMH OJIOK OKa3bIBaeT Ha JApyrue OJOKH
nuarpamMMbl. Hanmpumep, caMbIM JOMUHHUPYIONTUM OJIOKOM JHArPaMMbl MOXKET OBIThH
1160 NepBBIN U3 TpeOyeMol mocie0BaTeIbHOCTH (GYHKIINH, THOO0 TUTAHUPYIOTIAS UITH
KOHTpoOJIMpyIomias (QyHKIus, BAMsIOmAs Ha Bce Jpyrue GyHKUMH (Takas, Kak
onpeoenums cmeneHsv 8blNOIHEeHUs: 3a0aHus Ha puc. 3).

Haunbonee nomunupytonuii 610K 0ObIYHO pa3MEeNIaeTcsl B BEPXHEM JIEBOM YTy
JAuarpamMmbl, a HAaMMEHee JOMUHHUPYIOIIMHK - B MPAaBOM HIDKHEM yriy. B pesynbraTe
MOJIy4YaeTCs «CTyleHyaTas» cxema, oJio0Hast mpeICTaBIeHHON Ha pUc. 3 A1 OJOKOB
1,2,3. Pacnonoxxenue OJIOKOB Ha CTPaHUIIE OTPAX]AET aBTOPCKOE OIpEJICICHHE
ToOMUHUpOBaHUs. TakuM o00pa3oM, TOMOJOTUS JHarpaMMbl TIOKa3bIBA€T, KaKHe
(GYHKIIUY OKa3bIBAIOT OOJIBIIIEE BIMSHUE HA OCTAIBHBIE.

brnoku B Mozmenu noikHBI ObITH MpoHymMepoBaHbl. HoMepa 0s10kOB ciykat
OJIHO3HAYHBIMU HUJEHTU(GUKATOPAMHU JUIsl CUCTEMHBIX (DYHKIIMH U aBTOMAaTUYECKU
OpPraHM3ylOT 3TH (QYHKIUM B uepapxuio mojenu. Mcmonb3ys Homepa OJIOKOB U
OLICHMBAs BJIMSIHME, KOTOPOE OJMH OJOK OKa3blBaeT Ha JAPYroil, aHAIUTUK MOXKET
OpraHM30BaTh MOJENIb [0 NPHUHLIUINY (YHKIIMOHATHLHOTO TOMHUHHPOBAHUSI. OTO
MIO3BOJISIET COIJIACOBATh MEPAPXUYECKUH MOPSAOK (PYHKIMI B MOJAEIU C YPOBHEM
BIUSHUS KQXI0H (QYHKIIMHA Ha OCTAJIbHYIO YaCTh CHCTEMBI.

Jlyru Ha auarpamMme n300pa)kaloTCcsl OJUHAPHBIME JTUHHUSIMH CO CTpPEJIKaMH Ha
KoHIax. 1y QyHKIMOHATBHBIX AHArPaMM TyTa MPEACTaBIsIeT MHOXKECTBO OOBEKTOB.
[TonsitTne «0OBEKTH» IOCTATOYHO OOIIEe, MOCKOIbKY AYTH MOTYT IpPEICTaBISTh,
HampuMmep, IUIaHbl, JaHHbIE B KOMIIBIOTEpAaX, MallMHbI W HHPopmanuio. Jlyru
auarpaMMmbl  «BbIMONMHUTE 3amaHue» Ha pUC. 3  MPEACTaBISIOT MaTepHalbl,
HaIMCaHHbIE Ha Oymare (Harmpumep, credyiowutl wae 3aoanus), pusndeckue



WCNONB3IYETCA 8: | ABTOP:  Marca QATA: 03/16/92 W] PABOYAR BEPCHA [ANTATEAL  J
NPOEKT: ML NEPECHMOTP: ACKM3
PEKOMEHA0BAHD
GANEMAHWE: 1 2 3 4 5 6 7 8 9 10 MY BAMKALIKA
C1 Mnox senomiemsm
1 3000HHA
Sorotosxs Onpogemn Craryc sagommun
crenans Cheayous Wor SOA0HMKA
| BEMONHOHKHA AOKOHYBHHOE HNH HAIOKOMYBHMOO mu-w b
Qa0HHA |
Devanu l
Crapesn u Yxosonun
30 OTOBKM O6paborams
i Crapea HO CTOHKS
5]
13 Coox cobpare 4
5 Peaynsrare oSpoboreu F Y
h 4
Cromm m Hobep Bubpame | Bubpormue YepTensd H
MM CTE AT HHCTRYMEHTOS MHCTDYMBHTE | HHCTRYMOMHTH YEOIOHMA
12 [ MH
N poboues mec
Noaroroeurs
pabovee |
Cronxn B yexe > p—
3
Y3EN: DMLY/ A2 HASBAHME: BuinonHMTe 3anaHwe HOMEP

Pucynok 3. /Iuarpamma gexoMno3uin A2 «BbIMOJIHUTE 3aJaHUE



MaTepuaibl (HAPUMED, Cbipbe U 3A20MO6KU), WHCTPYMEHTHI (HAIpuUMep, HaAOOp
uHcmpymenmosg), pabouue 4epTeKU (HAIPUMEp, Yepmedcu U yKazauus), padoudyro
cpeny (Hampumep, ob6opydosarnHoe pabodee Mecno) U YIPaBICHUECKYIO0 HHHOPMAIIUIO
(mammpumep, cmamyc 3adauusi). OJIHAKO B CHUCTEMHOM aHAJIM3€ BMECTO TEPMHUHA
«OOBEKTHI» YaCTO YHOTPEOISIOT TEPMUH «JaHHBIC) .

Tak kak JIyru u300pakaroT OOBEKTHI, OHHU OIMMUCHIBAIOTCS (TIOMEYAIOTCH)
CYIIECTBUTEILHBIMH WU CYIIIECTBUTEILHBIMU C ONIPEACICHUSIMH, PACTIONIATr alOIIIUMUCS
JIOCTATOYHO ONWM3KO K JWHUU Oyrd. PekoMeHayercs pasMeniaTh OMHMCAHUSA YT,
Ha3bIBAEMbIC METKaMH, KaK MOXKHO OJIDKe K JMHUSM JIyT, HE Hapyiias, OIHAKo,
9UTabEIbHOCTh JAMarpaMM. JTO YCTPaHSET HEOIPEACICHHOCTh B TOM, K KaKOW ayre
OTHOCUTCS METKA, ¥ MCKJII0YAETCsI HEOOXOIUMOCTh B JIOTIOJHUTEIBHBIX TpadruecKux
CBS3SIX.

Mexnay oObekTaMu W (QYHKIMSIMH BO3MOKHBI YETHIPE OTHOIICHHUSA: BXOJ,
yIpaBJeHUE, BbIXOJ, MeXaHu3M. Kaxaoe U3 3TUX OTHOIIECHUN n300pa)aeTcs Tyrow,
CBA3aHHOM C OIpeAesieHHONM CTOpPOHOM Oioka. Jlyrm KoAMpyroTCs: KOJ COCTOMT M3
natuHckoi Oyksbl [, C, O, M u uncna (puc. 2, 3). [1o cornamenuto jieBasi crTopoHa 0J0ka
npeHa3HaYeHa sl BXOJHBIX IyT, BEPXHSIsI CTOPOHA - JIsI YIIPaBICHYECKUX AYT, TIpaBas
CTOpOHA - JUIA BBIXOJHBIX YT, HIDKHSIS CTOpOHA - JJIS IyT MEXaHW3MOB. Takum
o0pa3oM, CTOPOHBI OJIOKa YMCTO TpaUuecKu COPTUPYIOT OOBEKTHI, M300pakaembie
KacarouMMucs 0JI0Ka TyraMH.

Bxoanbie nyru u3o0paxkaroT OOBEKTBI, HCIOJb3yeMble U IpeoOpazyembie
bynkuusimu. Hanpumep, B mporiecce U3roTOBIICHUS IETANU Cbipbe TpaHCHOpMUpyeTcs
byHK1IMEH 06pabomamsv Ha cmarke U cobpams. YIPaBICHUECKUE TYTH MPEICTABISIOT
uH(bOpMaIUIo, YIPABIAIONIYIO AeUCTBUAMU (yHKIMM. OOBIYHO YNPaBIAIONINE TyTH
HecyT wuHGOpMAIMIO, KOTOpas YKas3blBa€T, YTO JOJDKHA BBITIONHATh (YHKIIHS.
Hampumep, credyrowuii  wae 3a0anus ONpeAenseT, Kakue HYXKHO BbIOpaTh
MHCTPYMEHTBI, KaKue MOTPEOYIOTCS CTaHKU U IeXa M KaK MHCTPYMEHTBhI M CTaHKH
JOJHKHBI MCIIOJIB30BAThCA MPU M3TOTOBJICHUU JAETal. BBIXOAHBIE My M300pa’karoT
00BEKTHI, B KOTOPBIE TIpeoOpasyrorcst Bxonabl. Hampumep, oopabomams na cmanxe u
cobpamb IpeodpasyeT cvipve U Opax B pe3yibmamvl 00padbomKu, KOTOPbIe B KOHEUHOM
WUTOTE CTAaHOBATCS JAeTalsAMHu. J[yrm MeXaHW3MOB OTpa)KaroT, IO KpallHEeHh Mepe,
YacTUYHO, Kak GYHKIUH (T.e. (QYHKIMH CHUCTeMBbl) peanusyrorca. Hampumep,
nood2omosums paboyee mecmo OPTaHU3yeT uHcmpymenmol U cmauku B 3pexTuBHOE
MPOCTPAHCTBO JJIS CIEAYIOIIETO IIara 3aJaHus. JTo - pabodas cpeia, Ha3blBaeMas
obopyoosanunvim  pabouum mecmom. OHa 0003HAYaeT MeCTO, Trae padouuit
M3TOTaBJIMBACT JIeTallb, peanusys (YHKIUI0 obpabomams HA CMAHKE U CcOOpamb.
Takum oOpazoM, mexaruzmvl N300pakaroT GU3UIECKHUE aCTEKThl PYyHKIMM (CKIIAJbI,
JII0JIeH, OpraHu3aIu, IPUOOpPHI).

Wrtak, nuarpamMma cocTaBjieHa M3 OJIOKOB, CBSA3aHHBIX JyraMu, KOTOpBIE
OMPENENSIOT, KaK OJIOKHU BIUAIOT APYT HA Apyra. ITO BIMSIHUE MOKET BbIPAXKATHCS TMO0
B Tiepemade BBIXOAHOW WHGOpPMAIMU K JAPyrod QYHKIWUW IS JaIbHEHUIIEro
npeoOpazoBaHus, MO0 B BRIpAOOTKE yNpasJsionie nHpopMaIu, MpeanruchiBaroe,
YTO UMEHHO JIOJDKHA BBIOJHATH Jpyras Qynkuus. Hanpumep, 6110k ob6pabomams na
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cmauke U cobpams BAMSET HA OJOK onpedenumsv CmeneHv 6bINOJHeHUs 3a0aHusl,
BbIJIaBasl €My pe3yibmamsl 00pabomku A OLUEHKU, a OJIOK ompedenums cmeneHs
8bINONHEHUsL 3a0aHUs BIUSIET Ha OYEPEIHYIO ollepalinio 0J10ka obpabomams Ha CMaHKe
U cobpams C TIOMOIIBIO cledyroue2o uiaza 3a0anus. JJpyrumMu cioBaMu, CyIIeCTBYET
CUJIbHASI YIPaBJSIONIAs CBsI3b OJIOKA onpedenumsv cmeneHb GblNOJHEHUs 3a0aHUsl C
0JIOKOM obpabomamsv Ha cmaHke U coopams W HapsAy ¢ HeMl Oosee ciabasi CBS3b IO
BXO/Y-BBIXOZy OT OJioka obOpabomams Ha cmanke u cobpams K OJIOKY onpedenrums
cmeneHb 8bINONHEHUS 3A0AHUSL.

B merononorun IDEFO TpeOyercss TONBKO MATH THUIOB B3aUMOCBSI3EH MEXKIY
OJIoKkamMH [JIsi ONMCAaHUS WX OTHOIICHWM: YIpaBJeHHE, BXOJA, OOpaTHas CBS3b IO
YIPaBJICHUIO, OOpaTHAs CBS3b IO BXOJHY, BBIXOA-MeXaHU3M. CBS3M MO yMPABJICHUIO U
BXOJIy SIBJISIFOTCSI MPOCTEUIIMMH, MOCKOJBKY OHU OTPa)KaloT MPSMbIC BO3/IECHCTBHSI,
KOTOpPbIE UHTYUTUBHO MOHSATHBI U O4€Hb TPOCThI. OTHOIIICHNUE YIIPABICHUS BO3HUKAET
TOTJIa, KOT/Ia BBIXOJ OJHOTO OJIOKa HEMOCPEACTBEHHO BIMSET Ha OJIOK C MEHBIINM
nomMuHupoBanueM. Hampumep, OJIOK onpederumv cmeneHnv 6blNOIHEHUS 3A0AHUS
BIUSIET Ha OJIOK 8blOpams uHCmMpyMermsl B COOTBETCTBUU C ACTATbHBIMU VKA3AHUAMU,
COJICpP)KAIIMKCST B OIMUCAHUU cledyrowe2o waza 3aoanus. OTHOIIEHWE BXOJa
BO3HHMKAET TOT/a, KOTJA BBIXOJ OJHOTO OJIOKa CTAHOBUTCS BXOJOM I OJIOKa ¢
MEHBIIIUM JTOMUHUPOBAaHUEM, HAINPUMEpP, BBIXOA OJIOKa onpedeiums CHENneHb
8bLINOJIHEHUSI 3A0AHUsA, HA3BIBAEMBIN 3AKOHYEHHOEe UIU He3aKOHYeHHOoe 3adanue,
CTAHOBUTCS BXOJIOM (DYHKIIUU 0Opabomams HA cmauke u coopams PU BHITIOJHEHUU
credyrowe2o uwaza 3a0anusl.

OOpatHast cBsi3b 10 YNPABICHUIO U 00paTHAas CBS3b M0 BXOJY SIBJISIOTCA OoJiee
CJIO)KHBIMH, TOCKOJIbKY OHHU TMPEACTABIISIIOT UTEPAIMIO WM PEKYypCUI0. A HMEHHO
BBIXOJIbI U3 OJTHOM (DYHKIIMH BIUSIOT Ha Oyaylee BHIMIOJHEHUE APYTUX PYHKIUH, YTO
BIIOCJICICTBUM BJIMSET Ha UCXOJAHYIO (yHKIui0. OOparTHasi CBsI3b IO YIPaBICHUIO
BO3HHUKAET TOT/Ia, KOTJIAa BBIXOJ HEKOTOPOro OJIoKa BIMSET Ha OJIOK C OOJIBIIUM
JOMUHHpOBaHHEM. PaccMoTpuMm s npumepa  amarpammy  «M3rotoBuThH
HECTaHJAPTHYIO JeTanb» Ha puc. 2. OyHKUUSA ynpasisims 6bINOJIHEHUeM 3a0aHUs
OTPAaHUYUBACT JACHCTBHE (QYHKIUH KOHMPOIUPOBAMb KA4eCmeo 6bINOJIHEHUs C
MTOMOIIBIO Yepmedicd, B KOTOPOM yKa3aHbl pa3pelieHHbIe 1omycku. Kpome Toro, myra
WMamn «NpuHaAmoy, SIBISIONIASCS BBIXOJOM OJIOKAa KOHMPOAUPOBAMb KAYECHBO
8bINOJIHEHUS], OPTAaHU3YET paboTy OJIOKa ynpasiame binoIHeHUeM 3a0aHUsl, TIOCKOIIbKY
UMEHHO wmamn «npuHsamoy yKa3blBaeT, 4TO 3aJaHue 3aBepiueHo. Takum oOpazom,
wmamn «npuHAmMo» BIUSET Ha OyIyllyl0 JeATeNbHOCTh OJIoKa ynpasiimo
8bINOJIHEHUEM 3A0aHUs1, TI03TOMY COOTBETCTBYIOIIAs Jyra HanmpasieHa Ha3ad. CBs3b MO
BXOJIHOM 0OpaTHOM CBSI3M UMEET MECTO TOTJ1a, KOT/1a BHIXOJI OJIHOTO OJI0Ka CTAHOBUTCS
BXOJIOM Jpyroro Oioka c¢ OoJbliMM JAOMHUHHMpOBaHuWeM. Hampumep, 3amanus,
OTBEPrHyThIe (YHKUUEU KOHMPOIUPOBAMb KAYEeCME0 6blNOJHEHUs, OTChUIAIOTCS Ha
BXOJ1 0JIOKa 8bin0IHUMb 3a0aHue B KQUeCTBE OpaKa.

CBsi3M «BBIXOA-MEXAaHU3M» BCTPEYAIOTCS HEYACTO W MPEACTABISIIOT OCOOBIN
uHTepec. OHM OTPAKAIOT CUTYAIIUIO, PU KOTOPOM BBIXOI OAHON (DYHKIIMH CTAHOBUTCS
CPEICTBOM JOCTMXKEHUS Ienu ais apyroil. Hampumep, Ha puc. 3. mpencraBiieHa
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byHKIUS nodcomosums pabouee mecmo, UMEIOIIAs BBIXOJ 000pyoosanHoe pabouee
Mecmo, KOTOPBIH, B CBOIO OY€PEIb, SIBISETCS MEXaHU3MOM JIsl OJ10Ka obpabomams Ha
cmawke u coopams. ITO 03HAYAET, UTO 000PYO08aAHHOE pabodee Mecno HE0OX0IUMO
Ui TOro, 4ToObl HavyaTh Tpolecc 00paboTKU. A B 3TOM cliydae ayra MeXaHW3Ma
0003HAYaET CTPOTO MOCIEAOBATEIHHYIO B3aUMOCBSI3b: MPUTOTOBICHUS JOKHBI OBITH
3aBepIIeHBI 10 Havaja paboThl. [10ATOMY CBS3HM «BBIXOJ-MEXaHU3MY» XapaKTEPHBI IPU
pacmpenesieHnd HCTOYHUKOB PEeCypcoB (Hampumep, TpeOyeMble HWHCTPYMEHTHI,
oOy4eHHBIN TIepcoHal, (PU3nYecKoe NpOCTPaHCTBO, 000PyI0BaHNE, (PUHAHCUPOBAHUE,
MaTepuabl).

Hyra penko m3obOpaxaeT oauH 00bekT. OOBIYHO OHA CHMBOJU3HUPYET HAOOP
o0bekToB. Hampumep, nyra, umeHyeMas pabouuti Komnjiekm, OTPaXxaeT mexHuuecKoe
3adanue, yepmedgic, NIAH-2PAPUK, HEKOTOPOE cvipbe U 3a2omosku. Tak Kak AyrH
MIPEACTABISIIOT HA0OpPhI OOBEKTOB, OHU MOTYT MMETh MHOXECTBO HAYaJIbHBIX TOYEK
(MCTOYHUKOB) M KOHEYHBIX TOYEK (Ha3HaueHwuit). [loaToMy Ayru MOTYT pa3BETBISATHCA
U COSIUHATHCS PA3IMYHBIMHU CJIOKHBIMHU criocoOamu. Bes myra wnmm ee 9acTh MOXKET
BBIXOJIUTh W3 OJIHOTO WJIM HECKOJbKHX OJIOKOB M 3aKaHYMBATHCA B OJHOM WIIH
HECKOJIbKUX OJI0OKaX, Kak, HapuMep, Iyra npuxsamoe 3aoanue Ha puc. 3. OTMeTnM, Kak
pa3inyHble KOMIIOHEHTBI IyTU HPUHAMOe 3adaHue CIEAyIOT B JApyrue OJOKH
AUarpamMMbl: WMAMNn «NPUHAMOy SBISETCS yHpaBisomend nHopmamnmeid s 010ka
VNpasnsams 6blNOJHEeHUeM 3a0aHusi, B TO BPEMs KaK NPUHAmMoe, HO He3AKOHUEHHOe
3a0anue SIBIISETCS BXOJIOM B OJIOK 8bINOIHUMb 3A0aHUe.

PasBerBnenus ayr, nzo0paxkaembie B BUJIEC PACXOASIINXCS JIUHHUM, 03HAYAIOT, YTO
BCE COJIEPKUMOE JIyT WM €0 YacCTh MOKET MOSIBUTHCSA B KaXKJOM OTBETBIICHUU JYTH.
Jlyra Bcerma momedaercsl 0 pa3BETBJICHHS, YTOOBI J1aThb Ha3BaHUE BCEMY Habopy.
Kpome Toro, kaxknmas BETBb JIyr'M MOXET OBITh NOMEYEHA WM HE TMOMEuYEHa B
COOTBETCTBHUH CO CJICAYIOIMIUMHU MMPABUIIAMHU:

— HETIOMEYCHHBIE BETBH COJIEPKAT BCe OOBEKTHI, yKa3aHHBIC B METKE JYTH Iepe]]
Pa3BETBIICHUEM (T.€. BC€ 0OBEKTHI MPUHAIC)KAT ITUM BETBSIM);

— BETBU, IIOMEUEHHBIE TTOCJIC TOYKU Pa3BETBICHUS, COJEPKAT BCE OOBEKTHI HIIH
WX YacTh, YKa3aHHBIC B METKE JAYTH TEpe] pa3BETBICHUEM (T.€. KaKaas METKa BETBH
YTOUYHSET, YTO UIMEHHO COJICPKUT BETBbD).

Hampumep, nHa nuarpamme «M3roToBUTh HECTaHAAPTHYIO JETalb» Jyra
NpuHAmMOoe 3a0aHue BKIIOYAeT HECKOIbKO OOBEKTOB M PAa3BETBISIETCA B HECKOJIBKUX
HanpaBieHusix. Jlyra wmawn "npunsamo " BnusgeT Ha OJIOK ynpaegisimo 8blNOJIHEHUEM,
3a0anusl;, NPUHAMOe, HO He3aKOHYeHHOe 3a0anue UIET B OJIOK 8bINOIHUMb 3A0aHUe TS
cienyroiei o0paboTKu, a demanb ¢ Oupkou WUIET B OJIOK YNpasisiams GulNoJIHeHUeM
3a0anusi sl OKOHYATEITbHOM MPOBEPKH U TIOCTABKH.

Cmussaue nyr B SADT, umzoOpaxaemoe Kak CXONSIIUECS BMECTE ITUHUM,
YKa3bIBAET, YTO COJIEPIKUMOE KaXKI0H BETBH HAET Ha POPMHUPOBAHUE METKHU ISl TYTH,
SBIISIOIICHCS PE3yJITATOM CIHSIHHS HCXOIHBIX AyT. [locie cnusHus pe3yabTHpyomas
Jyra BCEr/a MOMeYaeTcsl sl yKa3aHus HOBOTO Habopa 00BEKTOB, BO3HUKIIIETO MOCIE
o0wenuHenus. Kpome Toro, kaxxaas BETBb Mepe] CIUSHUEM MOKET IIOMEUYaThCS WIH HE
MIOMEYaThCsl B COOTBETCTBHUH CO CICAYIOMUMHU MPABUIIAMHU:
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—  HEMOMEYEHHBIC BETBU COJIEP)KAT BCe OOBEKTHI, YKa3aHHBIC B OOIIEH METKE
JYTH TIOCJIC CIUSHUSA (T.€. BCE O0BEKTHI HCXOAT U3 BCEX BETBEH);

—  TIOMEUYEHHBIE Tepe] CIMSHUEM BETBH COJECPKAT BCE WM HEKOTOPHIE
O00BEKTHI U3 MEPEUUCICHHBIX B 00IIEl METKE Mocie CIUsSHUs (T.€. METKa BETBH SICHO
YKa3bIBAET, YTO COJEPIKUT BETBB).

Hampumep, cwvipve u 3aeomosku Kak 4acTh AYyTU padouull KOMHJIEKM CXOIATCS
BMECTE C MPUHAMBIM, HO HE3AKOHYEHHbIM 3adanuem IS (GOPMHPOBAHUS TJIABHOTO
BX0/1a B (PYHKIIMOHAIBHBIN OJIOK «BeimomHuTh 3aganue». Colpve u 3a20mosKu - 3TO
Ha3BaHUE, BKJIIOYAIOIICE U T€, U JPYTrUe OOBEKTHI, MOATOMY JyTra MOCJE COCIUHCHUS
MOJIy4aeT 3Ty METKY.

epeBo y3j10B

JlepeBo y3710B 3TO 0030pHas auarpamMma, IOKas3blBarollas CTPYKTypy Bcei
mozenu (puc. 4). OOBIYHO CTPYKTypa COOTBETCTBYET KOHTEKCTHOMY OJIOKY, MOJ
BEpIIMHAMU BBICTPAUBAETCS BCS HepapXus GYHKIMOHAIBHBIX OJIOKOB MOJIEIH.

HN3rorosnenue
HECTaHAapPTHOMN
JeTanu
AN
Ypasisarh
BrimonnuTs 3aganue Kontponuposats
BEITTIOTHEHHEM
Ka4eCTBO BBITIOTHEHHS
3aJaHueM
o on A2 A3

o OmnpeenuTs CTerneHb BBIMOITHEHUS 3aJaHuUs
o BpIOpaTh HHCTPYMEHTBI

o IMoaroroBuTs pabodee MeCTO

o O6paboTaTh Ha CTaHKE B cOOpaTh

Pucynok 4. /lepeBo y3710B
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Tpeoosanusi k IDEF3 moxenn

OcnoBoit mogenu IDEF3 ciyxut cyenapuii  (aneopumm) npouecca, KOTOPBIH
BBIICJSIET  TOCJIEIOBATEIbHOCTh  JCUCTBUM  QHAIM3UPYEMOW  CUCTEMBI,  C
OJTHOBPEMEHHBIM OMHCAaHUEM OOBEKTOB, UMEIOIINX HEMOCPEICTBEHHOE OTHOIICHHE K
npoueccy. Jnarpamma sBisieTcsi OCHOBHOM eauuuiei onvcanus B IDEF3.

IDEF3 mopnens opranndHo gononHser Mojenu IDEFO0 u moxer sBISIThCS
ONMCAaHUEM HEKOTOpPOro mnpouecca a”anuzupyeMor cucreMsl 110. B stom ciyuae
IDEF3 mopmens ObITh MOJMy4Y€HAa HAa OCHOBE JEKOMITO3HMIIMM HEKOTOPOW (DYHKIIHH
Moaenu IDEFO (manpumep, [loocomogums pabouee mecmo puc. 5). IDEF3 monens
MOXET OBITh TAaK)K€ HMCIOJIb30BaHa Kak METOJ co3haHus mnpoueccoB (puc. 6). Ilpu
paspabotke IDEF3 monenu [10 B KypcoBOM MPOEKTE MOKET OBITh UCIIOJIB30BAH OJUH
U3 3THUX MOX0JIOB (10 KeJAHHIO CTYAEHTA).

IDEF3 moaens HekoToporo mnpouecca [1O nomkHa BKIHOYATh:

— Ilenb mooenu;

— Touky 3penus mooenu,

— Cnucok pabom (ue menee 4-x pador);

— Onucanue pabom;

— Cnucok 06vexmos (ne menee 2-x 00bEKTOB);

— Onucanue 06vekmos

— Jluaepammy (BKINOYAWINYI0 HEe MeHee 3-X MEePEKPECTKOB)

JuarpamMma MOKET OBITH BBINIOJIHEHA 0€3 MPUMEHEHUs CIEeHUaNIbHOrO OJaHKa.
PaboTbl 1 00BEKTHI, 0TOOpAKaeMbI€ HA AUArpaMMe, JOJHKHBI ObITh ONTMCAHBI.

[op.

MNogkniounTsL
3asemneHuwe

Obrexkt/
OnexTpouMT

O6bexT/Peaey )k

MposepuTh
3a3eMneHn e

[op.

Brniounthb
CTAHOK

e TpyenTH
4
s}
e 5
YcTaHOBUTD -

JaUMTHOE CTEKNO

Pucynoxk 5. [lekomnozunus (B Hotanuu IDEF3) dynkuun
«IToaroToBUTH pabouee MECTO»
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fop. ObvexT/
T

CUrHanuaauyuu

BkiouMTL noXapHyo
CHIHanKaauuio

[op.

[op. [Bp.

| Hagpam. 01 | B )xc;laflna::bna::(;:cbm
1| [a 3

OGHapY¥EHHE NOXApa

[op.

—] MpucTymums K O6nexkt/
TYWEHUIO NoXapa OrveTyumTenn

Pucynok 6. MoaenupoBanue mnpoiecca «O0HapyKeHue U TyIICHUE TToKapay
Kparkas cnpaBka no cunrakcucy IDEF3 nuarpamm®

Enuaumer paboter (Unit of Work unmu UOW), Takke Ha3zbiBaeMble paboTamu,
SIBJISIFOTCS LIEHTpaJIbHBIMU KoMrioHeHTaMu Mojienid. B IDEF3 paboter n3obpaxkarorcs
OpsIMOYTOJIbHUKAMU C TpSMBIMU  yriiaMu (puc. 7) M HMMEIOT WM, BBIPAKEHHOE
OTIJIaroJbHBIM CYIIECTBUTENIbHBIM, 0003HAYAIOIIUM MPOLecC ACHCTBUSA, OJMHOYHBIM
WM B coctaBe (paspl, u HOMEp (UAESHTU(DHUKATOP); NPYroe UMs CYIIECTBUTEIHHOE B
cocTtaBe ToW ke ¢pa3bl OOBIYHO OTOOpaKaeT OCHOBHOM BBIXOJH (pe3ysbTar) pabOThI
(manpumep, «Cbopka uzoenusy).

IHoaxkarouuTh
OJIOK MUTAHUSA

A25

Pucynok 7. MU300pakeHue u Hymepaius aenctsus B quarpamme IDEF3

B IDEF3 nekoMImo3umus UCTOab3yeTCs sl AeTanu3anu padot. Metogomorus
IDEF3 no3BosisieT 4eKOMIIO3UpOBaTh pabOTy MHOTOKPATHO, T. €. paboTa MOXET UMETh

* CM. TaKxe

MaknaxoB C.B. Co3nanne napopmarmonnsix cucrteM ¢ AllFusion Modeling Suite. - M.: JIMAJIOI" — MU DU, 2003.

Uepemusix C.B. u np. Monenuposanue u aHanu3 cucteMm. IDEF — rexnonoruu: [Ipaktukym. — M.: @uHAHCHI U CTATUCTHUKA,
2003.
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MHOKECTBO JOYEpPHHX paboT. DTO TMO3BOJSET B OJHOM MOJETH OMHCATh
albTEPHATUBHBIC NOTOKU. BO3MOXHOCTH MHOKECTBEHHOM JIEKOMITO3UIINU MPEIbSBIISIET
JIOTIOJTHUTENIbHBIE TpeOoBaHUsI K HyMepaluu pabor. Tak, Homep pabotel A 3.2.5
COCTOUT W3 HOMEpPA POAMUTENIbCKOM padOoThl - 3, BEpCUU JEKOMIIO3MIMH -2 U
COOCTBEHHOI'0 HOMEpa pabOThI Ha TEKYIIEH Juarpamme - 5

Cesi3u  MOKa3bpIBalOT B3auMoOOTHomeHus pador. Bce cBssu B IDEF3
OJIHOHAIPaBJIeHbl U MOTYT OBbITh HAaIlpPaBJIEHbI KyJa YrOJHO, HO OOBIYHO JIUarpamMmbl
IDEF3 crapatoTcst TOCTpOUTh TaK, YTOOBI CBSI3W OBLIM HAIIpaBJICHBI ClieBa HampaBo. B
IDEF3 paznuuaroT Tpu THUIA CTPEJIOK, U300paKarOITUX CBS3U:

—_—

v MOKA3bIBACT, YTO PabOTa-MCTOYHUK JIOJKHA 3aKOHYUTHCS MPEKIE, YeEM
paboTa-11e1h HAa9HEeTCS,

v UCTIOJB3YeTCs I N300pakeHus CBS3eH MEXIy eIuHHIIaMu padoT, a
TaKKe MEXIy eAMHUIAMH pPaboT M OOBEKTAaMHM CCBHUIOK. 3a/JaeTcsl aHAIUTUKOM
OTIENBHO JJISl KQXKJIOTO CIIydas;

—
v OpUMEHsieTcd A ONMUCaHusA Toro ¢axkra, 4YTO OOBEKT
UCIIOJIb3YeTCSl B JIBYX WM Oojee enuHuIax paldoThl, Hampumep, Korjua OOBeKT
MOPOKJIAETCs B OJHON pabOTe U UCTIOIB3YETCs B IPYTOM.

OxoHYaHHE OJHOM pabOThl MOXKET CIYXHUTh CUTHAJIOM K Hadally HECKOJIbKUX
paboT, WM ke oAHa paboTa Il CBOETO 3alyCcKa MOXET OXUAaThb OKOHYaHHS
HECKOJNIbKUX pabor. IlepekpecTkn HCHONB3YIOTCS MAJiE OTOOPaKEHUS JIOTHUKU
B3aMMOJICHCTBHUS CTPEJIOK MpPH CIUSHUM WM Pa3BETBICHUM WM JJIs OTOOpaKeHUS
MHO’KECTBa COOBITHH, KOTOPHIE MOTYT WJIM JTOJDKHBI OBITh 3aBEPIICHBI TIepe]] HaualIoM
clenyromel paboTel. PasnuyaroT mepekpecTKy IJis CIUSHUS U Pa3BETBICHUS CTPEIIOK
(tab. 1). [lepekpecTok HE MOXKET MCIOJIH30BATHCS OJTHOBPEMEHHO JIJIsl CIUSHUS U IS
pa3BETBICHUS.

Taomuma 1
Tunel coeMHEHUN
Ob6o3HaueHue HanmenoBanue CMBbICI B cilydae CIUSIHUS CwMbIcl B citydae pa3BeTBICHUS
CTpENoK CTpENoK
Acunxponnoe I |Bce npenuectsyromue||Bee  ciaegyromupe  mpoueccsl
& MPOLECChl  JOJDKHBI  OBITH | IOJKHBI OBITH 3aITyIEHbI
3aBEPIICHBI
& Cunxponnoe 1  |Bce npenuectsyromue||Bee  caegyromupe  mpoueccsl
MIPOLIECCHI 3aBEpIUICHBI |3aITyCKAIOTCS OJTHOBPEMEHHO
OJIHOBPEMEHHO
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Acunxponnoe WIHN |Onun W HECKOJIbKO || OuH WU HECKOJIbKO
[0 MPEIIIECTBYIOLINX CIIEYIOIUX TPOLECCOB TOJIKHBI
MPOIIECCOB  JIOJDKHBI  OBITH || OBITH 3aITyIIIECHBI
3aBEpIICHbI
Cunxponnoe 1  [Onun W HECKOJIbKO || OuH WU HECKOJIbKO
MPEIIECTBYIOLINX CIIEYIOIINX MIPOLIECCOB
o IIPOLIECCOB 3aBEPLUICHBI || 3a1TyCKAIOTCS OJTHOBPEMEHHO
OJIHOBPEMEHHO
OKCKJIIO3UBHOE Toapko onuH || Tonpko OJINH o (13% 01115078
X nJIn MPEAECTBYIOIMKA  MTPOLECC | IPOLIECC 3AITYCKAETCS
3aBeplIeH

Bce nepekpectku Ha auarpamMme HyMepYyIOTCS, KaXKIblii HOMEP UMEET IpeuKc

Juarpammel IDEF3 MoryT comepxaTh yka3aTeld, KOTOPbIE TPEIHA3HAUYCHBI J1JIS
MPUBJICUCHUS] BHUMAHUS 4YHUTATENsd K KAKUM-TMOO Ba)XHBIM acCIEKTaM MOJICIIH.
VYkazarenu u300pakaroTCsd Ha AvarpaMme B BHUJE NPSAMOYTOJIbHUKA, MOXO0XKEro Ha
n3o0pakenne padoThl. Mims ykazatens Bkitodaet ero tuim (puc. 8). Cpenu ykazaresneit
pa3IUYaloT TUTIBI: OOBEKT, CChUIKA, 3aMETKa, yTOUYHEHHE.

O6bexT/
Tpanrcdopmarop

Pucynok 8. Yka3zarens tuna «O0beKT»
Tpeoosanust kK DFD monxenn

Juarpammel motokoB gaHHbIX (DFD) obecneunBaroT y100HbBIM CITIOCOO OMUCAHUS
nepenaBaeMoil HHGOPMAIIMK, KaK MEXK]Ty YaCTSIMU CUCTEMBI, TaK U MEXIY CUCTEMOU U
BHEIIHUM MHPOM. [TooToMy OHM WCHONB3YIOTCA IJIS CO3JAaHUS MOJEeH
nH()OpPMAITMOHHOTO OOMEHA OpraHu3alud, Hampumep, JAokymeHToobopota. DFD
Mojaenb oprannuHo jaononHser mojenu IDEFO u IDEF3 u saBasercs onucanuem
MH(}OPMAITMOHHOTO 0OOMEHA HEKOTOPOH MOJICUCTEMBI aHAM3UpyeMoit cuctemsl [10.
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1
Hay4Ho-uccnenoBaTenbek
naGoparopufib

B
MocTaBUMKM ChipbA U

NOKyMeHTaLus | (o
KOMNNEKTb

DKCnepuMeHT ansHLIN Liex

MexaHoobpaborkn
obopynosaHue
rorosasn
NpoAyKuuA
7 CNpaBOMHMKK
MocTaBumKM CKnan roToBoi
obopynosanua NPOYKLMM

5
Otpen cTaHnapT™M3aaLUMU U
cepTucdrkayum

Pucynok 9. Konrekctnas quarpamma DFD

Takum 00pa3oMm, MOJENh MOXET OBITh TMOJydeHa Ha OCHOBE JEKOMITO3UIIUH
Hekortoporr ¢yukumm moxenu IDEF0 (wmanpumep, Kowmpoauposams rauecmeom
svinoanenuss puc. 10). Ilpu pazpaborke B kypcoBoMm mpoekre DFD moxpenu I1O sto
HEO0OXO/IUMO yUYEeCTb.

DFD moaens 110 goipkHa BKIIIOYATD:

— Haszsanue mooenu,
—  Cnucok ¢yuxyuii oopabomru ungopmayuu (pabomot) (ne menee 3-x);
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Onucanue yHKYUOHATbHBIX OJIOKO8;
Cnucox OaHHbIX;

—  Cnucok xpanunuu OaGHHbLX (He MeHee 2-X),

— Cnucok enewnux cywHocmeti (ne menee 2-x),

— Huaepammur:
1. KonTtekcTHas auarpamma (mpumep Ha puc. 9)
2 JlnarpamMma JeKOMIO3UIIMK HEKOTOPOM (yHKIMUU (MpUMEP Ha puC.

10).

JlnarpaMMbl MOTYT OBITH BBITIOJTHEHBI 0€3 MPUMEHEHUS CIEIUAIbLHOTO OJIaHKa.
DyHKIWH, TaHHBIE, CYIITHOCTH U XPAHIIINIIA, OTOOpakaeMbIe HA TUarpaMmax, JOKHBI
OBLITH OIMCAHEL.

Kpartkasi cnpaBka no cuntakcucy DFD quarpamm*®

[Togo6no IDEF0, DFD npencraBisieT MOAEIBHYIO CUCTEMY KaK CETh CBSI3aHHBIX
Mexay coboit pabot. DFD muarpamma conepxut GyHKIHOHAIBHBIE 0J0KU (paboThI),
BHEIIIHUE CYIIIHOCTH, CTPEJIKH, XPAaHWJINIIA TaHHbIX.

El Hayuno- E2 Ortgen
MCCIIEIOBATEIIbCKAS cepTH(UKAIIHT 1 D2 [lokymenrarust
nmabopaTopus CTaHJapTU3AIUN
A T
Yeprexu Janusie v
y
A2
Al CooTHecTH cO
[Ipoussectn CTaHAApTaMU U
3amepbl Hanmnbre
A
JlanHbie

D3 Tabauusl
3aMepoB

D] CopaBounuku

A

JlanHbie

Pucynoxk 10. luarpamma DFD nis noncuctemsl « KoHTpoMpoBaTh KaueCcTBO
BBITIOJIHCHUSI»

* CM. TaKXKe
MaknaxoB C.B. Co3nanne napopmarmonnsix cucrteM ¢ AllFusion Modeling Suite. - M.: JIMAJIOI" — MU DU, 2003.
Uepemusix C.B. u np. Monenuposanue u aHanu3 cucteMm. IDEF — rexnonoruu: [Ipaktukym. — M.: @uHAHCHI U CTATUCTHUKA,

2003.
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KonTekcTHas nuarpamma, Kak MpaBUiio, COCTOUT U3 OJHOTO (hYyHKIMOHAIBEHOTO
0JIOKa U HECKOJIbKMX BHEIIHUX CYIIHOCTEeH. DYHKIMOHAIBHBIA OJIOK TPU 3TOM HUMEET
MM COBIAJAIOIIEE C UMEHEM BCEU CUCTEMBI.

B DFD pa6otbl npenactaBistor coOod (PYyHKIHMH CHUCTEMBI, MPEeoOpasyrolme
BXOJIbl B BBIXO/IbI. XOTsI pabOThI H300paKat0TCs MPSAMOYTOJIbHIUKAMHU CO CKPYTIICHHBIMU
yIJlaMd, CMBICI UX coBnaaaet co cMmbiciaoM padot IDEFO u IDEF3. Tak ke kak paboThI
IDEF3, oHu wuMEIOT BXOIbl M BBIXOAbI, HO HE NOAACPKUBAIOT YIPABICHUS H
Mmexanu3mel, kak IDEFO.

Bremnue cymuocTi n300paxaroT BXO/IbI B CUCTEMY H/HJIN BBIXOJIbI U3 CUCTEMBI.
BHemnue cymHocTH M300paxaroTcsi B BHJIE MPSMOYTOJbHUKA C TEHBIO U OOBIYHO
pacrmoyiaralorcs Mo KpasMm auarpaMmbl. OJHa BHENIHSS CYITHOCTh MOXET OBITh
MCII0JIb30BaHA MHOTOKPATHO Ha OJIHOM HMJIM HECKOJbKUX nuarpammax. OObIYHO TaKoi
MIPUEM UCTIOJIb3YIOT, YTOOBI HE PUCOBATH CIUIIIKOM JJIMHHBIX U 3aITyTaHHBIX CTPEJIOK.

CTpenku OnuchIBalOT ABUKEHUE OOBEKTOB U3 OJIHOM YAaCTU CUCTEMBI B APYTYIO.
ITockonbky B DFD kaxkmast ctopoHa paOOThl HE UMEET YETKOro Ha3HAYCHMs, KaK B
IDEFO, cTpenku MOryT MOAXOAUTh U BBIXOAUTH U3 000N T'paHW MPSIMOYTOJIbHUKA
pabotel. B DFD Taxkke npUMEHSIOTCS JABYHANpPAaBICHHBIE CTPEJKU JUIsl OMHCAHUS
JMAJOrOB THUIA «KOMAaHJa-OTBET» MEXIy padoTaMH, MEXIy paboTOl W BHEIIHEH
CYIIHOCTBIO U MEK/1y BHEIIIHUMU CYITHOCTSIMH.

B DFD crpenku MOryT CIMBATbCS M Pa3BETBIATHCSH, YTO MO3BOJSET OIKCATH
JNEKOMIO3UIIUI0  CTpEeNoK. Kaxknapld  HOBBIM  CErMEHT  CIMBAIOLICHCS  WIIH
Pa3BETBISIOLIEICS CTPEIKH MOXKET UMETh COOCTBEHHOE UMSI.

B otnuume oT cTpenok, ONUCHIBAIOIIMX OOBEKTHI B JBUKCHUHU, XPaHUIIHUIIA
JaHHBIX M300pakatoT 00BEKTH B Mokoe (puc. 11). B marepuanbHbIX cucTeMax
XpaHWIKIIA JaHHBIX U300pakatoTCsl TaM, 1€ 00bEKTHI 0KUIAAIOT 00paOOTKH, HATTPUMED
B ouepenu. B cucremax o0paboTku MHGOpMAIMKM XPaHUIUIIA JAHHBIX SIBISIOTCA
MEXaHU3MOM, KOTOPBIM MO3BOJISAET COXPAHUTD JAHHBIE JJISI MOCIEIYIOMINX ITPOLECCOB.

D1 CnpaBoOYHUKHU

Pucynok 11. M300paxenue xpanuwnuina gaHHeix B DFD monenm.

B DFD HoMep kaxx10i paboThl MOKET BKJIIOUATh TPEHUKC, HOMEP POIUTEITHCKOM
paboThsl (A) u HOMEep 00BekTa. Homep 00bekTa — 3TO YHUKAIBHBIM HOMEpP pabOThl Ha
nuarpamMme. Hampumep, pabora MoxeT umerh HoMep A.12.4. YHUKaIbHBIA HOMEpP
MMEIOT XPAaHWJIMILA JAHHBIX U BHEIIHUE CYIIHOCTH HE3aBUCUMO OT UX PACIOJIOKECHUS
Ha auarpamme. Kaxxnoe xpanuiuiie JaHHbIX UMeeT rnpedukc D u yHUKanbHBIA HOMED,
Hanpumep DS. Kaxxnas BHEIHss CylHOCTh uMeeT npedukc E v yHUKanbHBIN HOMED,
Hanpumep ES.
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TpeOoBanusi K HHPOJTOTMIECKONH MOIETH

Nudonornyueckass wmomens JomkHa  ObITh  pa3paboTaHa Ha  OCHOBE
npenacraBieHHON B KypcoBoMm mpoekte DFD mogenu. Takum o6paszom, 310 Oyzaer
MOJICJIb HEKOTOPOM MOACUCTEMBI paccMarpuBaemor cucrteMbl [10. Paccmorpure
xpanwnuiia ngadHeix DFD Mozenu w onummTe CymHOCTH, aTpUOYyThI U CBS3H,
COOTBETCTBYIOIIME JAHHBIM XpaHWIMILAM (ITpUMep Ha puc.12).

Mopenb 10/KHA BKIKOYATh:

—  He meHee 4 cywHocmet;

—  cpemu ampubymog cywHocmel NOJKHBI ObITh MPOCTbIE OJHO3HAYHbIE U
MHOTO3HA4HbIE aTPUOYTHI; a TAK)KE aTPUOYTHI MPU3HAKH U OCHOBAHUSI.

—  CpenH ces3ell JOJKHBI IPUCYTCTBOBATh CBA3U TUIIA «OAUH K MHOTHUM;

—  CBEJICHMUS O KII0Uegblx ampubymax CyluHOCTEN.

3amMmepbl
H3nenne P
: K X
OJ1 3TN
Koa uznenus — | N apaKTePUCTHKHA
/laTa 3amepa
HaunmeHnoBanue N X — | -
XapaKTEPUCTUKU
WU3LEIUSL EOH paKTepuUC 1 on
WHHUIIA U3MEPECHUS
Kon 3akaza 3H 1T P XapaKTEpPUCTUKH
HAYEHU
JlaTa 3akaza CHHE
YAaNaAvrTANUACTIUAKIA

Pucynok 12. MH}omorudeckas MoielIb XpaHUIUIA JaHHBIX «Ta0auIbl
3amMepoB» nojicucTeMbl « KOHTPOIMPOBATH KAYECTBO BHITOIHEHUSD) CUCTEMBI
«IKCTIEPUMEHTAIILHBIN 116X MEXaHOOOPaOOTKMY.

Mopenbs MoXxeT ObITh onrcaHa Ha s3bike ER-muarpamm, npu sTom gomyckaercs
ruOpuHaAs HOTAIUs C pa3bsCHEHHMEM 0003HaueHUd. ATPUOYTHI CYIIHOCTH OJDKHBI
YAOBJIETBOPATH TPEOOBAHUAM Mpembeli HOpMAalbHOU GOPMBI PEISIUOHHON MOJENH.

Kpartkasi cnpaBka no npoiueccy npoBeJeHUusi HOpMajau3anum”

1. CymHOCTh HAXOIUTCS B NEPBOM HOpPMalbHON (opMe TOrAa U TOJBKO
TOTJa, KOTJa Bce aTpUOyThI COAEpKAT aTOMapHbIe 3HAUYCHUA (3HAYEHHs B JOMEHE He
SBJISIFOTCS] HU CIIUCKAMU, HU MHOKECTBAMH MPOCTHIX WU CIOKHBIX 3HAYEHUN );

2. CyurHocTh HAXOJUTCS BO BTOPOM HOpMalbHOW ¢opme, eclid OHa
HaxOJUTCS B IEPBOIl HOpMaJIbHOM hopMe, U KaKIbI HEKITFOUEBOM aTpUOyYT MOJIHOCTHIO
3aBHCHUT OT MEPBUYHOIO KJtoYa (HE JOJDKHO OBITh 3aBUCMMOCTH OT YacTH KIIIOYa).

* oM. TaKoKe
Basbl nanHbIX: Mozenu, paspaborka, peanusauus/ [Tox. pen. Kapnosoii T,C, - CII6.: [Turep, 2004.
I'mymrakoB C.B., JlomoTsko JI.B. ba3sl nannbeix. — XapbkoB: ®onmo; M.: OO0 UznarensctBo ACT, 2002.
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Bropas HopmanbHas hopmMa UMeeT CMBICT TOJIBKO JIJIS CYITHOCTEH, MMEIOIIUX CIIOKHBIH
IIEPBUYHBIN KIIIOY.

3. CyurHocTh HaXOUTCS B TPEThEe HOpMaTIbHOM (popMe, eCIi OHA HAXOIUTCS
BO BTOPOM HOpMaJIbHOM (pOpMe U HUKAKOM HEKITFOUEBOM aTpuOyT HE 3aBUCHUT OT APYTroro
HEKJII0UEBOTO aTpulyTa (HE IOJKHO OBITh B3aMMO3aBUCUMOCTH MEXAY HEKITIOUEBBIMU
aTpuOyTamm).

TpeOoBaHusl K JIOTHYECKON MOJEJIH

Jlornueckasi CTpyKTypa PEesIIMOHHON 0a3bl TAaHHBIX JIOJDKHA OBITH pa3paboTaHa
Ha OCHOBE MH(OJIOTHYECKOW MOJIEIH, MPEACTABICHHON B KypcoBOM IpoekTe. Kaxkmas
pEISIIMOHHAS Ta0iWIa JOJDKHA HMMETh CTPYKTYpPY, OINPEACIICMYI0 PEKBH3UTHBIM
COCTaBOM OJHOTO U3 HMH(POPMAIMOHHBIX OOBEKTOB MOJYYEHHON HH)OIOTHYECKOM
Mozenu. Jlornueckue cBs3M TAOJIUI] JOJKHBI COOTBETCTBOBATH CTPYKTYPHBIM CBSI3SIM
Mexay oobekTamu (pumep 1).

Jlornyeckas MOJIeNb TOJDKHA OBITH OMUCAHA CpencTBamMu si3bika SQL:
Co3z0anue 6azvl OQHHbBIX

CREATE DATABASE <umsi_06a3bl_J1aHHBIX>
Co3zoanue mabauywl

CREATE TABLE <ums_Ttabnuipr>
(<ums_cronbua> <tun_crondua> [NOT NULL][UNIQUE | PRIMARY KEY]

[REFERENCES <umsi_Tabnuisr> [<umsi_cTonomna>]] [,n]..)
Co3z0aHue unoexca

CREATE [UNIQUE] INDEX <uwmsa unaexkca> ON <ums TaOmunpr>
(<ums_ctosbua>,...)

ITpumep 1.
Co3zoanue 6a3zvl danuvix «/lannble 3amMeposy
CREATE DATABASE D dan_zam

Co3zoanue mabauyvt «HM3zoenuey
CREATE TABLE izdel
(1_kod INT NOT NULL PRIMARY KEY,
1_name CHAR(20),
1_kodzak INT NOT NULL,
i datzak SMALLDATETIME,
i_krop CHAR(40))

Co3zoanue mabauyvt « Xapakmepucmuxuy
CREATE TABLE charact

(c_kod INT NOT NULL PRIMARY KEY,
¢ name CHAR(30))

Co3zoanue mabauywvl «3amepoly
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CREATE TABLE zamer

(i_kod INT NOT NULL REFERENCES izdel,
z_datzam SMALLDATETIME NOT NULL,

¢ _kod INT NOT NULL REFERENCES charact,
z_ed CHAR(®4),

z znach REAL,

z otm CHAR(10),

PRIMARY KEY (i_kod, z datzam))

Co3zoanue unoekca xk maoauye «M3zoenuey
CREATE INDEX inizdel ON izdel (i_datzak)

TpeboBanus k pusmueckoit Mmoaenn”

Boinonauts onucanue 6a3bl AaHHbIX B cpene SQL Server. PazpaboraTh naHHbIe
KOHTPOJIbHOT'O IPUMEpa JJIsi ONMCAHHOM 0a3bl TaHHBIX.

Buectn B Tabmuiel  0a3bl JAHHBIX JaHHbIE KOHTPOJBHOTO MpHUMEpa,
BOCIIOJIb30BABIIHUCH OMEPATOPOM:

INSERT INTO <ums_tabnaunsr> [ (<ums_cTonadma™>,<uMsi_CToyiona>,...) |

VALUES (<3HaueHue>,<3HayeHUE>,..)

WM cpeficTBaMu yTHIHTH Enterprise Manager (ipumep 2).

[Tpumep 2.

B600 oannvix 6 mabauyy «M30enuey (oOpatute BHUMaHuEe Ha (opMat J1aThl)

INSERT INTO izdel VALUES (100, ‘IMogmmmnuuk’, 521, ‘12/05/2006°,
‘TectupoBanue ais uexa Nel’ )

Moenb HoJKHA BKIIIOYATh:

—  onucaHue cucmemvl KOOUPOBAHUs JIIsi aTpUOYTOB, COJEPIKAIIUX KOJTOBHIE
o0o3HaueHus (Hampumep, atpudyT Koo uzdenus Ha puc. 12);

—  4-5 3anuce 11 KaXJI0TO OTHOIIICHUS

—  2-3 npeocmasnenus NSl pa3TUYHBIX TaOIUI 0a3bl JaHHBIX (TIpuMep 3);

—  npoyedypuvl Oe3 napamempos u ¢ napamempamu s I3AMEHEHUSI 3HaYCHU N
aTpuOyTOB OJTHOM M3 TAOJIUII MPU BBHIMTOJTHEHUH HEKOTOPOTO YCIOBUS (puMep 4);

—  mpueeep UL OJHOW W3 TaOMUIl, KOHTPOJUPYIOIMIUA JUOO OTEpAIHIO
M3MEHCHHS 3amucel B TabmuIie, MO0 q00aBIeHHE 3amuceil B TaOIHITy, TUO0 yaaIcHUE
3anuceil u3 Tadbiuupl (mpumep S);

—  onucaHue 3anpocos K TabimiaM, CIeAyIoIIero xapakrepa (mpumep 6):

1. 3ampoc Ha BBIOOPKY 3amucel, YIOBJICTBOPSIONIMX HEKOTOPOMY YCIOBHIO C
UCIIOJIb30BaHUEM JIOTUYECKOM oOIepalui TPOBEPKHM HAa BXOXIEHHE B
JMaTna3oH;

* oM. TakKe
Basbl nanHbIX: Mozenu, papaborka, peanusauus/ [Tox. pen. Kapnosoii T,C, - CII6.: [Turep, 2004.
I'mymako C.B., JlomoTsko J.B. ba3sl ganneix. — XapbkoB: ®onmo; M.: OO0 UznarensctBo ACT, 2002
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2. 3ampoc Ha BBIOOPKY 3aIMCed, YIOBIETBOPSIONINX HEKOTOPOMY YCIOBHIO C
WCIIOJB30BAaHUEM JIOTMUECKOM Olepalu MPOBEPKU Ha BXOXKJICHHE B
MHOECTBO;

3. 3anmpoc Ha BBIOOPKY 3amuced U3 TaONHIbI, SBISIOLIECHCS PE3yIbTaTOM
CIMSIHUS ABYX APYTUX TAOIHI] 0 HEKOTOPOMY YCIIOBHIO;

4. 3ampoc ¢ UCIOJIb30BAaHUEM arperaTHbIX (PyHKIIHIA;

5. 3ampoc Ha BEIOOPKY 3aIUCEH C YCIOBUEM COPTUPOBKH;

6. BJIOKEHHBIM 3alpoc Ha BHIOOPKY 3aIllMCe ¢ HCMOJb30BAaHUEM MpEaUKaTa
EXISTS.

— NOIL3068aMeENbLCKOE NPUNOJICEHUe, PEANTU3YIOIEe SKpaHHbIN nHTepdetic ¢ 6a30il
JTAHHBIX JUIA €€ MpocMoTpa U peaaktupoBanus mocpeactsom ODBC (st pazpaboTku
MPWIOKEHUST MOTYyT ObITh ucmoib3oBaHbl Delphi, Visual Basic, = C++Builder,
MS Access u ap.).

— omuemHvle  hopmbl, CTEHEPUPOBAHHBbIE Ha OCHOBaHWMU Tabnuiy bBJ[ u
peanu3oBaHHbIEe JTMOO B MOJH30BATEILCKOM MPHUJIOKEHUHU, JTUOO C HUCIOIb30BaHUEM
TEXHOJIOTUU CIUSHUS TEKCTOBBIX TOKYMEHTOB C 0a30M JaHHBIX.

ba3a naHHBIX ¥ MOJIB30BATEIHLCKOE MTPUIIOKEHHUE TOJDKHBI OBITH TTPEACTABICHBI HA
nuckete. [IpeacraBienus, TPUITEPhl U MPOLEAYPHI, OTYETHBIE (HOPMBI JOJIKHBI OBITh
TaKe OMUCAHbI B TEKCTE KYPCOBOTO MPOEKTA.

IIpumep 3.
Co3z0anue npedcmasienus, KOmopoe co0epicum uHgopmayuro 06 uzoenusx ¢ 0amou
3axaza panee 12/05/2006
CREATE VIEW oldizdel AS SELECT i _kod, i name, i datzak FROM izdel
WHERE 1 _datzak <’12/05/2006°

[Tpumep 4.
Cosz0anue npoyedypol, peanusyoujeil usmMeHenue 8 mabauye « 3amepuly, pearusyoujeil
yeenuyenue 3nauenus xapakmepucmuxu 6 100 pa3z

CREATE PROCEDURE new_edizm AS

UPDATE zamer

SET z_znach=z_znach*100

3anyck npoyedypul new_edizm

EXEC new_edizm

Cosz0anue npoyedypvl ¢ napamempamu, yeeiudusaroujeli 6 maoauye «3amepuly
3Hauenue xapakmepucmuxu 6 100 paz npu ykasanuu xooda uzoenus, 01 KOMOpo2o
HeoOX00UMO BbINOJHUMb OAHHOE VEelUudeHue

CREATE PROCEDURE new_edizml (@kod INT) AS

UPDATE zamer

SET z _znach=z_ znach*100 WHERE 1 _kod=@kod

3anyck npoyedypol new_edizm1 s uzdenus ¢ kooom 120

EXEC new_edizml @kod=120
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[Ipumep 5.
Cozoanue mpueeepa 0131 0b6pabomku onepayuu VOQieHUus 3A8UCUMbBIX 3aNuUcell U3
mabauywvl H30enus npu yoaienuu sanucet uz maoauyvl 3amepoi.

CREATE TRIGGER udalen ON zamer

FOR DELETE

AS

IF @@ROWCOUNT=1

BEGIN

DECLARE @x INT

SELECT @x=d.i_kod FROM zamer a, deleted d WHERE a.i_kod=d.i_kod

IF EXISTS (SELECT * FROM izdel WHERE 1_kod=@x)

DELETE FROM izdel WHERE 1_kod=@x

END

[Ipumep 6.
6.1. SELECT * FROM izdel WHERE i_kod BETWEEN 100 AND 200
SELECT z_datzam, z_otm FROM zamer WHERE z_datzam<’10/12/2005°
AND z_datzam>’08/10/2004°
6.2. SELECT * FROM izdel WHERE i _kod IN (100,200,300,400)
6.3. SELECT 1izdel.i kod, izdel.i datzak, zamer.z datzam FROM izdel, zamer
WHERE izdel.i_kod = zamer.1 kod
6.4. SELECT COUNT(*) AS ‘xkomuuectBo uzaenuii’ FROM izdel
SELECT MIN(z znach) AS ‘MuHHMManpHOE 3HAYEHHE XapaKTECPUCTUKU’
FROM zamer
6.5. SELECT * FROM izdel ORDER BY i_datzak ASC
6.6. Bvisecmu cnucox uzoenutl, 011 KOMOPLIX He NPOBOOUNUCH 3AMEPbL
SELECT i name, i_krop FROM izdel WHERE NOT EXISTS (SELECT i_kod
FROM zamer WHERE izdel.i_kod=zamer.i_kod)

Kparkas cnpaBka no s3biky 3anpocos SQL

Omneparop SELECT — oaun u3 Hanbosiee BaKHBIX U CaMbIX PACIPOCTPAHEHHBIX
onepatopoB SQL. OH MO3BOJIAET MPOU3BOAUTH 8b100pKU (3ATTPOCHI) TAHHBIX U3 TAOJIHUIT
¥ TIpeo0pa30oBbIBATh K HYKHOMY BHJTY TIOJyYE€HHBIE PE3yJIbTATHI.

Omneparop SELECT umeer cneaytromuii popmar:

SELECT [ALL | DISTINCT ] {*|[umsa_cTtonbia

[AS HoBOE ums]]} [,...n]

FROM wums_ Tabmuisl [[AS] nceBgoum] [,...n]
[WHERE <ycnoBue noucka>|

[GROUP BY wums cronbua [,...n]]

[HAVING <kputepuu BoIOOpa rpyIimn> ]
[ORDER BY ums_cronbmna [,...n]]
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O6paboTtka nsmementoB omneparopa SELECT BeimonHsSeTCS B CleAylOmen
MOCJIEA0BATEIHHOCTH:

1. FROM - onpeaensitorcst ”UMEHa UCTIOb3yEeMbIX TaOJIHIL;

2. WHERE — Beimonssiercs gpunsmpayus cmpox TabJIMIbBI B COOTBETCTBUU C
3aIaHHBIMU yCJIOBUSIMU,;

3. GROUP BY - o6pa3syroTtcst epynnvl cmpox, UMEIOIMMX OJHO U TO XKe
3HAYEHHE B YKa3aHHOM CTOJIOIIE;

4. HAVING — gunbTpytorcs rpynmnbl CTpOK TaOJUIBI B COOTBETCTBUU C
YKa3aHHBIM YCJIOBUEM,;

3. SELECT — ycraHaBiuBaeTcsi, KakKie CTOJIOIBI IOJDKHBI TPUCYTCTBOBATH B
BBIXO/IHBIX JaHHBIX;

6. ORDER BY — onpenensiercs ynopsiA04€HHOCTb PE3YJIbTATOB BBIIIOJHEHUS

OTepaTopoB (COPTUPOBKA).

[Topsimok npeoxenuit u ¢pas B oneparope SELECT He MokeT ObITh U3MEHEH.
Tonbko nBa mnpemnoxkenus SELECT u FROM sBnsiorcs oOs3aTelbHBIMU, BCE
ocTaiibHbie MOTYT ObITh omnymieHbl. SELECT — 3akpbiTas omnepauus: pesyivmam
3anpoca X Tabauie mpeACcTaBiIsIeT COO0H APYTryro TaOauILy.

C nomompto WHERE-napamerpa mnosnn3oBaTenb ONpeAessieT, Kakue OJOoKd
JAHHBIX U3 NpuBeAeHHBIX B ciicke FROM TaGnui nosBITCS B pe3yabmame 3anpoca.
3a ximoueBbiM ciioBom WHERE cnegyer nepeuens ycnosuii noucka, onpeAensiionmx Te
CTPOKH, KOTOPBIE JOJKHBI ObITh BBIOpAHBI MPHU BBINOJHEHUHU 3ampoca. CyliecTByer
MATh OCHOBHBIX TUIIOB YC108Ull noucka (M MPETUKATOB):

CpagHenue: CpaBHUBAIOTCS PE3YJbTAThl BBIYUCICHUS OJHOTO BBIPAKEHHS C
pe3yJibTaTaMu BBIYMCIICHHS APYroro (ONnepaTopbl CpagHeHus: = — PABEHCTBO; < —
MEHBIIIE; > — OOJIBIIE; <= — MEHBIIIE UM PABHO; >= — OOJIBIIIE WJIK PABHO; <> — HE PABHO).

/Jluanazon: npoBepsieTcs, MONAAAET JU PE3YJIbTAT BBIYUCICHUS BBIPAXKEHUS B
3a1aHHbIld quana3oH 3HadueHuil (Omeparop BETWEEN wucnone3yercs s MOUCKa
3HAYEHUSI BHYTPU HEKOTOPOTO MHTEPBAja, ONPEACISIEMOTO CBOMMUA MUHUMAJIBHBIM U
MaKCHMAJIbHBIM 3Ha4eHUSIMH. 1Ipu 3TOM yKa3aHHBbIE 3HAYEHUS BKIIOUAKOTCA B YClOGUe
noucka, Hanpumep, WHERE [lena BETWEEN 100 And 150).

IIpunaonesicnocms MHOJNMCecm8y: TIPOBEPSIETCS, MPUHAIJICKUT JIM PE3yJIbTaT
BBIUMCJICHUM BBIp@XEHUs 3aJlaHHOMY MHOXecTBy 3HaueHuit (Omepatop IN
UCIIONB3YETCs AJI CpagHeHusi HEKOTOPOTO 3HAUYEHUSI CO CIIMCKOM 3aJJaHHbIX 3HAYCHHUI,
IIPU ATOM MPOBEPSAETCSI, COOTBETCTBYET JIM PE3yJIbTaT BRIUUCICHUS BBIPAKEHUS OJTHOMY
u3 3HadeHuil B npepoctaBieHHoM crucke. NOT IN ucnosns3yercs anis oToopa Jqro0bIx
3HAYEHUM, KPOME TEX, KOTOphIE yKa3aHbl B MPEJICTABICHHOM chnucke. Hampumep,
WHERE ['opoo IN ("Mockea”, ”Camapa™)).

Coomeemcmeue wiadioHy: TPOBEPSETCS, OTBEYACT JIM HEKOTOPOE CTPOKOBOE
3HAUYCHUE 3aJaHHOMY I11a0JIOHY.

3nauenue NULL: mpoBepsieTcs, CONEPKUT JIU JAHHBIN CTOJIOCI] ONPEACIUTENb
NULL (HeusBecTHOE 3HAYEHUE).

C nomotiblo umozogwuix (acpecamusvix) ¢yuxyuti B pamkax SQL-3anpoca MOKHO
MOJIYYUTh PAJl 000OIIAIOIINX CTATUCTUYECKUX CBEACHUNW O MHOKECTBE OTOOpPAHHBIX
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3HaYeHUI BBIXOIHOTO Habopa. UToroBeie PyHKIIMM MOTYT MCHOJB30BATHCS TOJBKO B
cnucke npegioxenus SELECT u B cocrase npegnoxenus HAVING. Bo Becex apyrux
ciaydasix 310 Hemomyctumo. Eciam cmnmcoxk B mpeminoxkenuun SELECT comepxur
WTOTOBBIE (PYHKIIMM, a B TEKCTe 3ampoca oTcyTcTByeT (paza GROUP BY,
oOecrneunBaroniasi 00beJUHEHNE JAHHBIX B TPYIIIbI, TO HU OJIMH U3 AJIEMEHTOB CIIUCKA
npemioxkennss SELECT He MoxeT BKIOYaTh KaKWX-JIMOO CCBUIOK Ha TMOJs, 3a
MCKIIFOUEHHEM CHUTYallud, KOTJa MOJisl BHICTYNAIOT B KAYECTBE apryMEHTOB UTOTOBBIX
GyHKUIUH.

[Tosb30BaTENIO JOCTYIIHBI CAEAYIOIINE OCHOBHBIE UMO0208ble (YHKYUU:

COUNT (Bbipakenue) - onpeensieT KOJIMIeCTBO 3aMrcell B BBIXOTHOM Ha00pe
SQL-3anpoca;

MIN/MAX (Bsipaxenue) - ONpeAcNsiOT HaWMEHbIIee W HauOoJbllee U3
MHO>KECTBA 3HAYEHUI B HEKOTOPOM II0JIE 3aMpOCa;

AVG (Beipaxxenue) - 3Ta (yHKIMS MO3BOJSET PACCUUTATh CpEJHEE 3HAUCHUE
MHO)KECTBA 3HAYCHHM, XPaHAIIMXCS B ONPEAEIEHHOM I0Je OTOOpPaHHBIX 3allpOCOM
3anuceil. OHo sBsIeTCA apUPMETHUECKUM CPEIHUM 3HAUEHHUEM, T.€. CYMMOM 3HAUEHUI,
NEJIEHHOM HAa UX KOJIMYECTBO.

SUM (BsipaxkeHue) - BBIYUCISIET CyMMY MHOKECTBA 3HAUEHUM, COJEpKAILIUXCS
B ONPEJIETIEHHOM MO0JI€ OTOOPAHHBIX 3aITPOCOM 3AMKCEH.

Yaile Bcero B KaueCTBE BBIPAXKEHMS BHICTYNAIOT UMEHA CTOJOLOB. Bolpaxkenue
MO>KET BBIYUCIISITHCS U IO 3HAYEHHSIM HECKOJIBKUX TaOJIHULI.

Bce stu ¢QyHKUME omepupyroT cO 3HAYEHUSIMH B EIUHCTBEHHOM CTOJIOLE
TAaOMUIBl WK C apUPMETHUYECKHM BBIPAXKEHHEM M BO3BpAILlAlOT €IUHCTBEHHOE
3HayeHue. Oyukuun COUNT, MIN u MAX npuMeHUMBI Kak K YHCIOBBIM, TaK U K
HEYHCIIOBBIM NOJISIM, Tora Kak GyHkuu SUM nu AVG MOryT HCIosib30BaThCs TOJIBKO
B CJIy4yae YHMCIIOBBIX Mosiei, 3a uckiaoueHueM COUNT(*).

IIpeocmasnenue - 3To npeaonpeneIeHHbIN 3aMpoc, XpaHILUics B 6a3e JaHHBIX,
KOTOPBIA BBITJIAIUT NOJ00HO OOBIYHOWM Tabnwile U He TPeOyeT NIl CBOETO XpaHCHHS
JTMUCKOBOU MMaMSITH.

Co3pnanue U U3BMEHEHUE npedCcmasieHul:

CREATE| ALTER VIEW ums_npenctaBieHHs

AS SELECT oneparop

Xpanumvle npoyedypsl IPEACTABISAIOT COOOW TPYIIIBI CBA3AHHBIX MEXIY COOO0M
onepaTopoB SQL, nmpuMeHeHne KOTOPBIX AeNaeT paboTy mporpaMMmucTta 0osee Jerkoi
U TUOKOH, MOCKOJIBKY BBIMOJIHUTH XPAaHUMYIO MPOIEAYPY YaCTO OKA3bIBAETCS rOpas3ao
OpoIlle, YeM MOCIEI0BATENBHOCTh OTAENBbHBIX oreparopoB SQL. XpaHuMmeble
OpoLEaypbl MPEACTABISIOT cO00M HAaO0Op KOMaH/A, COCTOSIIIMN W3 OJHOTO WU
HecKoJIbKUX omnepaTopoB SQL wmm (yHKIM U coxpaHsieMbli B 0a3e JaHHBIX B
OTKOMITWJINPOBAHHOM BHJIE.

Co3nanue HOBOM M HU3MEHEHHE HMEIOIICHCS  Xpauumou  npoyeoypbl
OCYILECTBIISAETCA C IIOMOIIBIO CIEAYIOMIEN YIIPOIIEHHON KOMaHAbl:

CREATE | ALTER PROC[EDURE] umsi_npouenypsl

[ {@ums_mapameTpa THUIl_JAaHHBIX } |
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AS
sql_omepatop [...n]

JIns mepenaud BXOJHBIX M BBIXOAHBIX JAaHHBIX B CO3J4aBa€MOW XPaHHMOM
MPOLEAYPE MOTYT MCIIONb30BATbCA HaApamMempsl, UMEHA KOTOPBIX, KaK M HMEHa
JIOKAJIbHBIX TMEPEMEHHBIX, JTODKHBI HAUMHATHLCS C cUMBoOjda (@. B omHOM xpaHuUMOM
MPOLEAYPE MOKHO 3aaTh MHOXECTBO IMAPAMETPOB, PA3AECICHHBIX 3alATbIMHU. B Tene
MPOLIETyPbl HE TOJKHBI MPUMEHATHCS JIOKAIbHbIE IEPEMEHHBIE, YbH UMEHA COBIAIAI0T
C UMEHaMHM [apaMeTpoOB 3TOU mpoueaypsl. g onpeneneHus TvIa JaHHbIX, KOTOPBIN
OyJeT UMeTh COOTBETCTBYIOLMI MapaMeTp XpaHUMOW MPOLEAyphl, TOIATCS JHOObIC
TUMbl JaHHbIX SQL, BKIrOUas onpeneaeHHbIe M0Ib30BaTEIEM.

JUIs1 BBINOJTHEHUS! XPaHUMOM MTPOLIETyPbl UCIIOJIb3YETCSl KOMaH/A:

EXEC UMsI_TIPOLIETyPbI [@ums_mapameTpa=|{3HadycHUE]|
(@UMS_TIepeMEHHOI } [,...n]

Cy1iecTByeT HECKOJIBKO CIIOCOOOB IMepeiayyl JaHHbIX Mexay komaHaamu. OauH
13 HUX — [Iepeiada JaHHbIX Yepe3 JJOKaJbHble IepeMeHHbIe. [Ipex e ueM ucnoab30Barh
KaKylo-1u00 TepeMeHHYylo, €€ cleayeT oO0bsAiBUTh. OObsBICHUE MEPEMEHHOM
BoinosHseTcs komannoi DECLARE, umeromieit cneayromnuii hopmar:

DECLARE {(@ums_nepemMeHHOI TUIl_JaHHBIX }

[,..n]

3HayeHus IEPEMEHHOM MOXHO TPHUCBOUTH mocpeactBoM kKomana SET u
SELECT. C nomombto komanapl SELECT nepeMeHHON MOYKHO IPUCBOUTH HE TOJIBKO
KOHKPETHOE 3HA4Y€HHWE, HO W pe3yibTaT BBbIUMCICHUSA BblpaxkeHus. Harmpumep,
DECLARE @a INT, SET @a=10, SELECT @k=MIN(i kod)) FROM izdel

Tpueceep — 310 oTKOMIMIMpoBaHHas SQL-mpouenypa, MCIOIHEHUE KOTOPOU
0OyCIJIOBJIIEHO HAaCTYIUICHHUEM ONPEJECICHHBIX COOBITHMM BHYTPH PEJSALMOHHON 0a3bl
OaHHbIX. Tpurrep npeacTaBisgeT coOOil cCHelUuanbHbIA THUI XPaHUMBIX MPOLEAYD,
3aIyCKaeMBbIX CEpBEPOM aBTOMATUUYECKH MTPU MOTBITKE M3MEHEHUS IaHHBIX B TA0IUIIAX,
C KOTOpPBIMHU TpHUITEPbl CBA3aHbl. KaXaplii TpUITEp MNPUBI3bIBAETCI K KOHKPETHOU
TaduIe.

B oTnuume oT OOBIYHONW MNOANPOrpaMMBI, TPUITEP BBIMOJHAECTCS HESBHO B
KQXJIOM CIly4ae BO3HUKHOBEHUS MpueeepHo20 coObimus, K TOMY K€ OH HE HMEET
apryMEHTOB.

OcHoBHOM (hopMaT KOMaH/IbI CO3/IaHUS JIM U3MEHEHUS TpPUITepa:

CREATE | ALTER} TRIGGER ums_tpurrepa

ON {uMs_TaOauIIbl | UMsI_TIPEJICTABICHUS }

{ { FOR | AFTER | INSTEAD OF }

{ [ DELETE] [,] [ INSERT] [,] [ UPDATE] }

AS

sql omepatop [...n] }

Tpurrepubie coObiTust coctoat u3 BcraBku (INSERT), ynanenuss (DELETE) u
oonoBnenusi (UPDATE) cTpok B Tabmurre.

[Tapamerpsl AFTER u INSTEAD OF, onpeaensroT NoBeI€HHE TPUITEPOB:
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AFTER - Tpurrep BeIIOJIHAETCS OCIE YCIEIHOTO BBIITOIHEHNS BBI3BABIIUX €TI0
KOMaH/I.

INSTEAD OF - Tpueeep BbI3bIBA€TCSI BMECTO BBITIOJHEHUSI KOMaH/I.

[Ipu BBIMOTHEHUN KOMaH/ 100aBIEHUS, U3BMEHEHUSI U YAAJICHUS 3aIIUCel CEpBEP
Co3/laeT JBE CIelUalibHble TaONuIel: inserted u deleted. B Hux comepkaTcs CIUCKHU
CTPOK, KOTOpble OYyIyT BCTaBJEHbl WM YJaJ€Hbl IO 3aBEPIICHUU TPAH3AKIIHMH.
Crpykrypa tabnui inserted u deleted maeHTHUHA CTPYKType TaOMMII, JJII KOTOPBIX
ompexaensieTcss Tpurrep. s Kakaoro Tpurrepa co3gaeTcss CBOM KOMIUIEKT TaOIIHIl
inserted u deleted, mosToMy HHMKakOil Ipyroi TpUITE€p HE CMOXKET MOIYYUTh K HUM
IocTymn. B 3aBUCMMOCTH OT THmMa OIepallid, BBI3BABIICH BBHITIOJIHEHUE TPUITEPA,
conepxxumoe Taduil inserted u deleted MoxeT ObITH pa3HbIM:

komanaa INSERT — B TaGmume inserted cojaepikarcsi Bce CTPOKH, KOTOPBIC
M0JIb30BaTENb MBITAETCS BCTaBUTh B Tabnuily; B Tabnuue deleted He Oyaer HU ogHOM
CTPOKH; TIOCTIE 3aBEPIICHUS TPUTTEPa BCE CTPOKH U3 TaOIUIIHI inserted epeMecTsTcs B
HCXOJHYIO TaOIHILy;

komanaa DELETE — B tabnuue deleted OynyT comepxaTbest BCe CTPOKHU, KOTOPBIE
MOJIB30BATENh TOMBITAETCSA YIAIUTh, TPUITEP MOXKET MPOBEPUTHh KAKIYIO CTPOKY H
OTIPENICNIUTh, PA3PEIICHO JIU €€ yaalieHue; B Tabuuile inserted HEe OKa)KeTCsl HU OJTHOM
CTPOKH,

komanaa UPDATE — nipu ee Beinosinenuu B Tadnuue deleted Haxonarcs ctapsie
3HaYeHUs] CTPOK, KOTOphIe OyAYyT yAalieHbl MpPH YCIEUITHOM 3aBEpIICHHH TpPUITEpa.
HoBple 3HaueHust CTpok cojaepkarcs B TaOmwmie inserted. ITu cTpoku A00aBsATCS B
HCXOJIHYIO TaOJIMILY TTOCJIE€ YCIEITHOTO BBIMOJIHEHUS TPUTTEPA.

Jliist mosydeHus: “HGOpMaIlul O KOJIUYECTBE CTPOK, KOTOPOE OyJEeT W3MEHEHO
Opy  YCIEIIHOM  3aBEpPIICHUUM TPUTTEPA, MOXKHO  HCIOJIb30BaTh  (PYHKIUIO
@@ROWCOUNT; ona Bo3BpaiaeT KOJUYECTBO CTPOK, 0OpaOOTaHHBIX MOCIEIHEN
koMaHgoi. CrenyeT MNOTYepKHYTh, YTO TPUITEp 3alyCKaeTCs HE IMpPH TOIbITKE
W3MEHUTh KOHKPETHYIO CTPOKY, @ B MOMEHT BBITIOJTHEHUST KOMaHAbI n3MeHeHus. OqHa
Takas KOMaHAa BO3ACHCTBYEeT Ha MHOXECTBO CTPOK, IMO3TOMY TPHUITEp TOJIKEH
o0OpabaTheIBaTh BCE 3TH CTPOKHU.

PeKOMeHIlyeMI)Ie NPpEeAMECTHDIC obgacTm IS MPOCKTUPOBAHUSA

1. Ilpouzeoocmeo npodykyuu (3a600, pupma, omoen):

— Oyxranarepus;
— OTHEJI COBITA;
— OTJeN CHaOXKEHHS;
— IJIAHOBBIN OTHAECII;
— uex;
— naboparopus;
— BCIIOMOTATENbHBIE CITY>KOBI;
— BBIYUCTUTEIbHBIA HEHTP

— Ilpoussoocmeo ycuye:

28



— OOJIBHHIIA;

— OuOIHOTEKA;

— OIOpO PEMOHTA;

— y4yeOHOE 3aBECHUE;

— areHTCTBO HEIBMIKMMOCTH,

— KOHCAJITHHIOBas KOMITAHUS,

— MarasuH WIA TOPTOBBIN KOMIUIEKC;
— CTpaxoBas KOMITaHUS;

— CIIOPTUBHBIN KITy0;

— TOCTUHHMIIA U T.II.

2. CTpyKTypa u coaep:KaHue KypcoBOi padoThl

Kypcogas paboTa nomkHa 0TBEUaTh CISAYIONUM TPEOOBAHUSAM K CTPYKTYpE:
— BBEJICHUE;
— OCHOBHAs 4acTh;
— 3aKJIIOYECHUE;
— CIIUCOK HCIIOJIb30BaHHOM JIUTEPATYPHI.
B paGoTe MOryT OBITh TPUIIOKEHHUS.
Bo BBeieHUM TOJKHBI OBITh YKa3aHbI CIEAYIOIINE MOJIOKEHUS:

— aKTyaJIbHOCTh M30paHHOW TeMbl U NMPHUUYMHBI (00OCHOBaHUE) ee BhIOOpa AJis
MOATOTOBKU KypPCOBOM pabOThI;

— 000CHOBaHKE HOBU3HBI N30PAaHHOMN TEMBI;

— CTEINEHb HCCJIEAOBAHHOCTU (pa3pabOTaHHOCTH) TEMbI B OTEUECTBEHHOH WU
3apyOeKHOM IUTEpaType;

— 001K 0030p 3aKOHOJIATETBLHOTO PETYIUPOBAHUS BOIIPOCOB TEMBI;

— YKa3aHH€ Ha LM Y 3a/1a41 UCCIIEIOBAaHUs, PEeAMETa, 00bEKTa UCCIIE0BAHMS,
METO/IOB

B OCHOBHOH 4acTH CTYJEHT HM3JaraeT COOpaHHbIE UM B IPOLECCE MOATOTOBKH
KypCcOBOM pabOThl MaTepuaibl — COAECP)KaHUE HAYYHBIX OOCYXKJIEHHH (IucCKyccuil),
MMEBILHX MECTO MO0 U30paHHOW UM T€ME KypCOBOU pabOThI, MOJOKEHUS OTHOCSIIUXCS
K T€ME€ HOPMATUBHBIX IPABOBBIX AKTOB, M3JI0KEHHUE CBSI3aHHBIX C TEMOM aKTOB
cyneOHoi mpakTukud. OO0s3aTeNbHBIM yCIOBHUEM SIBIISIETCS CaMOCTOSITEIBHOCTD
0000IIIEHNsT CTYACHTOM MPUBEICHHBIX MaTepUAIIOB U (POPMYIUPOBAHUS UM BBIBOJOB
[0 UTOraM MPOBEJEHHOIO NpPH MOATOTOBKE KypCOBOW padOThl HcciieqoBaHus. B
cillyyae, €Clu B TEKCT€ KypCOBOM pabOThl OTpa)KaeTcs COJEepKaHUE HayYHBIX
o0cyXaeHUI (IUCKYCCUM) MO COOTBETCTBYIOIIEH Te€Me, CTYJEHT JIOJKEH BBICKA3aTh
coOCTBEHHOE MHEHHUE T10 NPEIMETY HAYYHOUH TUCKYCCUH U 0OOCHOBATH €TO0.

B cnyuae, ecau mu3OpanHas CTyJEHTOM TeMa KypCOBOM pabOThI Mpearnoaraet
NpUBEACHUE CTATUCTUYECKUX JAHHBIX WJIM MHBIX CIPABOYHBIX JAHHBIX, YKa3aHHbIE
CTATUCTUYECKUE U MHBIE IAHHBIE TIOJKHBI ObITh IPUBEIEHBI CTYIEHTOM CO CCHUIKOM Ha
HCTOYHUK UX OMyOJTUKOBAHMS.
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[{enecooOpa3Ho TPOBENECHHUE CTYIAECHTOM CaMOCTOSATEIHLHOTO cOOpa TaHHBIX
MOCPEACTBOM MPUMEHEHUS TAKUX METOJOB, KaK MPOBEJACHUE ONpoca (AHKETUPOBAHMUS)
OMpENEICHHOr0 Kpyra JUIl C T[OCJEAYIOIIUM aHajJu30M €ro pe3yJbTaToB,
CaMOCTOSTENIbHOE O00O0OIIEHNE CTATHUCTHKHU, MPOBEIACHUE CPABHUTEIIHHOIO aHalMu3a
(HampuMep, 3aKOHOATEIILHBIX HOPM).

CTpykTypa OCHOBHOM YacTH KypCOBOW paOOThI OMpEAENSeTCS CTYJISHTOM I10
COTrJIaCOBAHUIO C HAYYHBIM PYKOBOJUTEIEM U MOKET BKIIIOUATh B ce0s1 ABE UK OoJiee
IJIaB, KaXKJ1asi U3 KOTOPBIX JOJDKHA OBITh pa3jiefieHa Ha maparpadsl.

Ha3Banusi rnaB KypcoBoM paOOThl HE JOJKHBI TIOBTOPSITh Ha3BaHUE
(HauMeHOBaHUE) KypCcoBOW paldOoThl, a Ha3BaHMs MaparpadoB HE JOJKHBI MTOBTOPSTH
Ha3BaHME TJIaBbl, YACTHIO KOTOPOW OHU SIBJISIFOTCS.

B 3akitoueHuM CTYJIEHT JAOJKEH CQOpMYJIUpPOBATH BBIBOABI MO HMTOTaM
MIPOBEICHHOI'0 UCCIEA0BAHUS, B YACTHOCTH:

— OTMETHTh OCHOBHBIC TPOOJIEMBI, BBISBICHHBIC M HCCJICIOBAHHBIC WM B
MpolLiecce MOArOTOBKH KYpCOBOM pabOThI;

— yKa3aTh IMpPEJIOKCHHbIE KM HOBEJUIBI 3aKOHOJATEIbCTBA U  HMHBIX
HOPMATHBHBIX TTPABOBBIX aKTOB;

— OTMETUTb, 1O KaKUM HAMpaBJICHUSM IeJeco00pa3HO  MPOAOIKAThH
Hay4YHONPAKTUUECKOTO UCCIEOBAHUS MO JAHHOW TeMaTHKeE.

B cnmcke WCHONB30BaHHBIX HWCTOYHMKOB JOJDKHBI OBITH YKa3aHBI BCE
WCITOJIb30BAHHBIE CTYJIEHTOM IPH TOATOTOBKE KYPCOBOW paOOThI MCTOYHHKH, Kak
HOpPMAaTUBHbBIC, TaK U TeopeTuyeckue. [Ipu 3TOM 1 MOATOTOBKU KYpCOBOW paOOThI
MOTYT OBITh WCIOJH30BaHBl MCTOYHHKH KAaK Ha OYMaXHBIX HOCHUTENSAX, TaK W Ha
ANIEKTPOHHBIX HOCHUTENSX, BKIIIOYAs MCIOJIb30BAHUE MAaTepUaiOB W3 Pa3IMYHBIX
UHTEpHET-pecypcoB. O0s3aTeIbHBIM TPEOOBAHUEM SIBIIIETCS HEMPEMEHHOE YKa3aHUe
UCTOYHMKA U O00O3HAYEHHE AaBTOPOB TEOPETUYECKUX HMCTOYHUKOB (BOCHPHUHSITHIX
CTYJICHTOM KaK Ha OyMa)XHbIX HOCUTEJISAX, TaK U Ha DJIEKTPOHHBIX HOCUTEIISIX).

Bce niuTaThsl 10JKHBI OBITH 320paHbl B KaBBIYKHU, B KOHIIE IIUTATHI C/IeJIaHa CHOCKA
Ha KCIOJIb30BAaHHbIN NCTOYHHUK. [I1aruar He10MmyCTUM HU B KaKux 00beMax, axe 0JTHO
PENJIOKEHUE MOXKET ObITh TJIaruaToM.

IHopsaoxk odopMmiaeHnss KypcoBoil padoThI

KypcoBasi paboTa BBINOJIHSAETCS Ha KOMIBIOTEPE HA CTAHAAPTHBIX JUcTax A4.
TekcT neyaTaercst Ha OJJHOM CTOPOHE JucTa. Ha cTpaHuile 10KHO pacnosiararbest 28-
30 cTpok, Kaxaassi M3 KOTOPbIX comep:xkuT 60-65 3HaKOB, BKJIKOYas MPOOEbI.
Mexaycrpounbiii uaTepsai — 1,5, mpudr texkcra — 14 (Times New Roman), B
Tadauuax - 12, B moacTpo4yHbix cHockax -10. TekcT neyataeTcst CTpOYHBIMU OyKBaMuU
(KpoMme 3ariaBHBIX), BRIPABHUBAETCA MO MIMPUHE C UCIOIB30BAHUEM NIEPEHOCOB CIIOB.
Ha tutynbHOM nucTe HaAmuCh: KypcoBas paboTa mnedararorca 18 mpudrom.
[lomuepkuBaHue CIIOB U BBIIEJICHHE WX KypCHBOM BHYTPU caMmMoil paboOThl He
nomyckaetcs. OJHaKo 3aroJ0BKU U ITOA3ar0J0BKH IIPHU IEYaTAHUHU TEKCTA TUCbMEHHON
paboThl  BBIIETSAIOTCS MOMYKUPHBIM — mpUGTOM. AO3aIHBII  OTCTYN  JIOJDKEH
COOTBETCTBOBATH 1,25 ¢M U OBITH OJIMHAKOBBIM T10 BCEH padoTe.
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OpueHTHUPOBOYHBIA 00BEM KypcOBOW paboOThl coctaBiser 25-35 crpanun. B
JaHHBIA 00bEM HE BXOJST IMPUJIOKEHUS U CIIUCOK MCIIOIb30BAHHBIX MCTOYHUKOB. [1o
COTJIaCOBAHUIO C MpenojiaBaresieM 00bEM pabOThl MOKET OBITh YBEIUYEH.

CrtpaHuilbl, Ha KOTOPBIX U3JIAraeTcsi TEKCT, JOJKHBI UMETh MOJIs: JieBoe -30 Mmm,
npasoe - 10 mm, BepxHee - 20 MM, HHKHee - 20 MM.

B tekcre pabotel «BBenenuey, HazBaHue IuaB, «3akioueHue» U «CHucok
MCIIOJIb30BAaHHOM JINTEPATypPhD» MeYaTaroTCA (HAYMHAKOTCS) C HOBOM CTPAaHULIBI.

PaccrosHne Mexay 3arojJJoBKOM UM MOJ3aroJIOBKOM, 3aroJIOBKOM U
MOCJIETYIOIIUM TEKCTOM, MOA3aroJ0BKOM M MPEABIAYIIUM TEKCTOM OTAEISIIOT ABYMS
IIOJIyTOPHBIMM ~ MEKCTPOUYHBIMM WHTEpBaJlaMH, a MEXIy M[OJ3aroJIOBKOM U
MOCJIETYIOLUM TEKCTOM - OJJHUM MOJIyTOPHBIM MEXKCTPOUHBIM HHTEPBAJIOM.

['maBbpl TMMCHMEHHBIX PabOT HYMEpyITcS apaOCKumu IudbpamMud U JOJKHBI
HAaYMHATHCS ¢ HOBOM cTpaHullbl (Jucta). Homep rimaBel coctouT u3 uucna: 1, 2 u T.4.

3aronoBku (IIOJ3aroJIOBKHM) PACHOJIaraloTcsl LEHTPUPOBAHHBIM (IIOCEpEIUHE
TEKCTa) CIIOCOOOM.

CrpaHuubl NMCbMEHHBIX PadoT AOJKHBI MMETh CKBO3HYI0 HyMepaluio
apadckumu nudpamm nmo Bcemy TekcTry. HoMep cTpaHuubl NmpocTaB/siiOT B
NPAaBOM BepXHeM YIJIy MOJIsl CTPAaHMUbI 0e3 TOYKH B KoHue. [IepBoil cTpaHuiei
MUCbMEHHOMN paOOoTHhI ABISETCA TUTYJBHBIN TUuCT. OH HE HyMepyeTcs. B pabote BTopoit
CTPAaHHILIEH SBIISIETCS COAEPIKAHME.

TUTyJIbHBIA JIMCT NOJKEH COJAEpX aTh HAMMEHOBaHUE YYEOHOrO 3aBE/ICHMS,
dbopmbl 00ydeHus:, 0003HaUEHUE XapakTepa padoThl (KypcoBas), ee TeMy, (haMuiIuio,
UMs1, OTYECTBO BBITIOJIHUBIIIETO €€ CTYJIEHTa, HOMEP Kypca U IPYIIbl, yU€HYIO CTEIEHb,
JOJKHOCTb WJIM YYEHOE 3BAHUE HAyYHOI'O PYKOBOAMTEIA, €r0 (PaMUIIMIO U MHULIMAJIBL,
rpadsl «/lara cnaum», «lomyctuTs K 3amure», «Jlara 3ammTe», «OneHka», MecTo u
roJl HaMmMCaHus pabOThI.

OrnaBiieHue padOThl, KOTOPOE CIEIYET IMOCIAE TUTYJIBHOIO JIMCTA, JIOJKHO
coJiepKaTh Ha3BaHUS AIIEMEHTOB CTPYKTYpPbI pad0ThI U HOMEPA JIUCTOB, C KOTOPBIX OHU
HAYMHAIOTCA.

[IpsMoe 1uTUpOBaHHE B TEKCTE 00sA3aTebHO OQOPMIIAETCS C TMOMOUIBIO
KaBbIUeK. B ciayyae OykBabHOTO BOCIIPOU3BEAEHUS MOJOKEHUN HayYHBIX TPYJIOB O€3
yKa3aHUs Ha UX Ha3BaHUS U aBTOPOB KypcoBasi paboTa K 3alluTe HE JOIyCKaeTCsl.

B crnucke MCMONb30BaHHBIX HWCTOYHHMKOB JIOJKHBI OBITh YKa3aHbl TOJBKO T€
MaTepHralibl, Ha KOTOPbIe UMEETCs CChUIKa (CHOCKA) B paboTe.

Ecim B KypcoBoii paboTe HUMEIOTCS MNPUIOKEHUSA, HX HEOOXOIUMO
IIPOHYMEPOBATh.

Bce nuctel KypcoBoil pabOThl JOJIAKHBI ObITh MPOHYMEPOBAHBI.

Hywmepanus ctpanui] B KypcoBoil paboTe AOMKHA ObITh CIUIOMIHOW. CTyJIEHT
OTBEYAET 3a FPAMOTHOCTb U aKKYPAaTHOCTh OPOPMIIEHUSI KYpCOBOM pabOTHI.

Hanuune rpammatnyeckux, opdorpa@uueckux M MyHKTYallMOHHBIX OLIMOOK
nubo  HeOpexxkHoe  odopmiieHHe  pabOThl  MOXKET  MOCHYXKUTh  ITPUYUHOM
HEYJIOBJIETBOPUTEIHHON OLIEHKH PaOOTHI.
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[ToacTpouHble CHOCKM CO CChUJIKAMHU Ha MCMOJIb30BAHHBIE UCTOYHUKHU JIOJKHBI
HMMETh CIUIOIIHYIO HyMEpPAIUIO.

Iopsinok nmpeacraBjieHUss KYPCcOBOM pad0ThI HA 3aIUTY

KypcoBass pabota, MOATrOTOBIIEHHAs CTYJACHTOM B OKOHYATENbHON (Qopme,
JIOJDKHA OBITh TMPEACTABIICHA JIEJONPOU3BOJIUTENIO KadeApsl B CIEAYIOLIEM
KOMILJIEKTE:

B IMCbMEHHOM (popMe B MPOIIUTOM, COPOLIIOPOBAHHOM WJIH CKPENJIeHHOM

Buje — 1 3k3eMILIsAp;

B 3JICKTPOHHO# (hopMe MOCPeACTBOM HANIPABJICHHUS HA JJIEKTPOHHbIN

MOYTOBBIN aapec Kageapbl— 1 IK3eMILIAP.

JlenonpousBoauTenb Kadeapbl ToOcie peructpanuu ¢akta U JaThl CAAYH
KypCOBOM pabOThI MepelaeT ee AJis MPOBEPKU HAYUHBIM PYKOBOJUTEIIEM.

[lepenaya kypcoBoit pabOThI B AIEKTPOHHOU (hopMe MOXKET OBITH OCYIIIECTBIICHA
IIyTE€M HAIIPaBJICHUS €€ CTYJIECHTOM HEIOCPEICTBEHHO HAyYHOMY PYKOBOIHUTEIIO 110
BJIEKTPOHHOM IOYTE.

[Tocne mocTymieHus: KypcoBoil paOoThl Ha Kadeapy HaydHbId PYKOBOJIUTEIb
MIPOBEPSIET €€ B TeueHHe 14 KaneHJapHbIX THEW ¢ MOMEHTA MOCTYIUICHUs Ha Kadenpy,
MOCJIE YEro BO3BPAILAET €€ JIEJIIONPOU3BOJUTEIND CO CBOEH pereH3uc. B penensuun
YKa3bIBAIOTCSA CIEAYIOLINE MOJIOKECHUS:

— HaMMEHOBaHHUE y4yeOHOro 3aBe/ieHus, kapeapnl, opMbl 00yUeHuUs;

— 0003HaueHUE XapakTepa paboThl (KypcoBas), €€ TeEMY;

— (daMmInoo, UMs, OTYECTBO BBINIOJHUBIIETO €€ CTYyJIeHTa, HOMEp Kypca u

rPYNIbI;

— YYEHYIO CTEII€Hb, JIOJDKHOCTh WJIA YYEHOE 3BAHUE HAYYHOTO PYKOBOIMUTEII,
ero (paMuInIo U MHUIIAAIIBI;

— COOTBETCTBUE MPEJCTABIECHHON KypCOBOW pabOThl 0OmUM TpeOOBaHUSM,
yKa3aHHBIM B pazzeine 1 HacTosmux MeToAMYeCKUX peKOMEHAAINN;

— COOTBETCTBUE CTPYKTYpPbhl KypCOBOW pabOThl TpeOOBaHUSM, YKa3aHHBIM B
paszeine 3 HacToAMX MeToanYecKnX peKOMEHAAIUI;

— COOTBETCTBUE O(POPMIICHUSI KypCOBOM pabOThI TpeOOBAaHUSM, YKAa3aHHBIM B
pazaene 4 Hacrosmmx MeToauuecKux peKoOMeH1alui;

— YKa3aHWe Ha OCHOBHBIE BBIBOJIBI U TPEIJIOKEHUS, CHOPMYIUPOBAHHBIC
CTYJICHTOM B KypCOBOM paboTe, Mpy HAIMYUU B KypPCOBOU paboTe apryMEHTUPOBAHHBIX
NPEAJIOKEHUN 10 BHECEHUIO HW3MEHEHUW W JOINOJHEHUW B 3aKOHOIATEIBCTBO
Poccuiickon @enepannu, a TAKKE BBISBICHUIO KOJUIM3UN 3aKOHOAATEIILCTBA — YKA3aTh
ATO KaK JOCTOMHCTBO PELIEH3UPYEeMOn paboThI;

- YKa3aHu€ Ha UMEIoIIMecs B KypcoBOil paboTe HepocTaTku (Kak 1o ¢popme, Tak
1 10 COJIEP>KaHUI0 pabOThl), HE MPEMSITCTBYIOIINE JOMYCKY paOOThI K 3alIUTE; — BHIBO/I
0 BO3MOKHOCTH JIOITyCKa KYpCOBOM paOOTHI K 3aILIUTE;

— BOIIPOCHI K 3aLUTE;

— npejyiaraemas oopma M JaTa 3aiuThl KypcoBo paboThl (yCcTHaAs (O4HAs WM

JTCTAHIIMOHHAS).
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B cinydae ecim nmocTaBieHHbIE HAay4YHBIM PYKOBOIMTEIEM BONPOCHI HE SICHBI
CTYAEHTY, OH BIIPaB€ yTOYHUTH UX Y HAYYHOI'O PYKOBOIMTEIS JIMYHO BO BpPEMs €ro
€KEHEJIENbHBIX KOHCYJIbTAlUi (JI€XKYypCcTB Ha Kadenpe) WM JUCTAaHLMOHHO Yepes3
JIEKTPOHHYIO IIOYTY.

B cnyuae (¢opMynupoBaHMs ~ HAy4YHBIM ~ PYKOBOAMTEIEM  BBIBOJA O
HEBO3MO>XHOCTH JIOIyCKa KypCOBOH pabOThl K 3alllUTe KypcoBas paboTa IOJJIEKUT
[IOJArOTOBKE 3aHOBO C Y4YETOM 3aMEUYaHUM, YKA3aHHBIX HAy4YHBIM PYKOBOJIMTEIEM, U
IIOBTOPHOMY IPEJCTABICHUIO HA 3AIIUTY B IOPSAJKE, IPEAYCMOTPEHHOM pasjenaamu 3-
5, TOMY XK€ Hay4YHOMY PYKOBOJHUTEIIIO.

IHopsinok 3a1MTHI KypCOBOM padoThI

3ammra KypcoBOod  paOOThl MOXET MNPOBOJUTHCA  TOJBKO  HAYYHOMY
PYKOBOJIUTEITIO.

3ammra KypcoBoil pabOThl MPOBOAUTCA B (POpMeE, YyCTAaHOBJIEHHOW Hay4HBIM
pykoBoauTteneM. Takxke ¢ corjgacusi HAaydyHOrO pYKOBOJWUTENS WJIM TIO €ro
MPEAJIOKEHUIO, BBIPAXXEHHOMY B PELEH3UH, BO3MOXHA 3allUTa KypCOBOM pabOThl B
dopme noksaga Ha KOHPEPEHLHMH WIM UHOM HAYyYHOM WM HAyYHO-IPAKTUYECKOM
MeponpuaTHH (IIPpU HAJIMYMK TAKOrO MEPONPHUSTHS B CPOKH, YCTAHOBJIEHHBIEC IS
JIOIyCKa K ceccun), Wik B (hopme JoKIaia Ha CTyJeHYECKON Hay4YHON KOH(EepeHINH.
B sTOoM ciyuyae Bo3MOXKHA peKOMEHAALNS HAYyYHOTO PyKOBOJIUTEINS K Oy OJIMKOBAaHUIO
TE3HCOB BBICTYIUICHUS.

[Tpu ycTHOM (opMe 3auThl KypcOBOM pabOThl CTYIEHT JAOKEH MOJATOTOBUTH
OTBETHI HA BOIIPOCHI, [IOCTABJICHHBIE €My HaYYHBIM PYKOBOAMUTEIEM B PELIEH3HH.

HayuHblil pykoBOAMTENIb BOpaBe MO CBOEMY YCMOTPEHHIO 33]1aBaTh CTYIECHTY
JIOTIOJTHUTENIbHBIE BOMIPOCHI JIJIsl MPOBEPKU YPOBHS U Kau€CTBAa OCBOCHHS UM 3HAHUI 110
TE€Me KypCOBOI paboThI, a TAKXKE JUIs IONOJHUTEILHON MPOBEPKU CAMOCTOSITEIIbBHOCTH
BBITIOJIHEHUS KYpCOBOM paOOTHI.

[Io wuToram 3amMTBHl HAy4YHBIM PYKOBOAMUTENb OIPEACISIECT, MOXKET JU OBITh
3allliTa 3a4TeHa, WK TpeOyeTcsl MOBTOPHAs 3aluTa.

[To uroram nepBoHauYaIbLHON WM (B cllydyae ee HeyJaud) MOBTOPHOW 3alUThI
KypcOBOW pabOThl HAYUYHBIM PYKOBOJIWUTEIh CTABUT OTMETKY O 3alllUTE KYypCOBOH
paboThI B 3a4€THOM KHUKKE CTY/ICHTA, B BEIOMOCTH U Ha TUTYJIbHOM JIUCTE paOOTHI.

IHocne 3amMTHI peneH3usl U KypcoBasi padoTa MOJJIEKUT CKAHMPOBAHUIO
CaMHM  CTYAEHTOM H 3ajJJUBKe B JJIEKTPOHHYKW) HMH()OPMAIUOHHO-
o0pa3oBaTesabHYI0 cpeay (JJaeKTpoHHOe NoPTPou0) YedoKkCapCcKOro HHCTUTYTA
(puamana) MOCKOBCKOro TMNOJMTEXHHYECKOT0 YHHUBEPCUTETA no ajapecy
http://students.polytech21.ru/login.php, nocne gero pa6ora B nmucbMeHHON (dopme
NEPENAOTCS CTYIEHTOM AEJIONPOU3BOIUTENO ISl XpaHEHHU B apxuBe Punnana.

IlepeyeHb OCHOBHOW M JONOJHUTEJbHON Y4eOHOH JHUTEpaTyphl,
HE00X0AMMOii 17151 OCBOCHUS M CHUIINHBI
OcHoBHas JuTEparypa:
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1. [IpoexkTupoBanre MHPOPMALIMOHHBIX CUCTEM : YUCOHHUK U MPAKTUKYM JIJIs

By30B / moxa oOmiei penaknuei J[. B. UucroBa. — Mocksa : U3garensctBo FOpaiiT,
2021. — 258 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-00492-2. — Tekcr :
anekTpoHHbI // OOpazoBarenbHas 1iatdopma HOpaitt [caiit]. — URL:
https://urait.ru/bcode/469199

2. I'ytrapu, P. . [IpoexkTupoBaHre aBTOMATU3UPOBAHHBIX CHUCTEM
00paboTku nHGOPMAIIUK U YIIpaBJIeHUS : yueOHoe rnmocooue st By3oB / P. JI. ['ytrapii.
— Mockga : U3patensctBo IOpaiit, 2021. — 304 ¢. — (Briciiee oOpazoBanue). —

ISBN 978-5-534-07961-6. — TekcT : anekTponHbIi // O6pa3oBaTenpHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/474654

3. ['puropseB, M. B. I[IpoexktupoBanne nHGOOPMAIIMOHHBIX CUCTEM : yUeOHOE
nocodue 11t By30B / M. B. I'puropses, 1. U. I'puropseBa. — Mocksa : M3naTenscTBo
Opaiit, 2021. — 318 ¢. — (Bricmee o6pazoBanne). — ISBN 978-5-534-01305-4. —
Texcr : snexktponHsiii // OOpazoBatenbHas miatdgopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/470711

JlonoJHUTEJIbLHAas JUuTepaTypa:

1. I'pexyn, B. U. TlpoekTtupoBanue WHPOPMAIIMOHHBIX CUCTEM : YUEOHHUK U
npakTukyM Ui By3oB / B. W. I'pexyin, H. JI. KopoBkuna, I'. A. JleBouknHa. — MockBa
: U3natensctBO FOpaiit, 2021. — 385 ¢. — (Bricmee o6pazoBanue). — [ISBN 978-5-
9916-8764-5. — Tekcrt : anexktponHbIl // O6pa3oBarenbHas miatdopma FOpaiit [cait].
— URL: https://urait.ru/bcode/469757

2. [Mummapés, B. FO. Opranuzanus v IiIaHMpOBaHUE aBTOMATU3HPOBAaHHBIX
npou3BOACTB : yueOHuk s By3oB / B. 0. Illummapés. — 2-e uzn. — Mocksa :
N3narensctBO Opaiit, 2021. — 318 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-
534-11451-5. — Texkcrt : anexTpoHHbIN // OOpazoBatenbHas miatdopma FOpailt [caiir].
— URL: https://urait.ru/bcode/475850

Iepuoaunka:

Hayunblii  nmepuoawdeckuii  xypHan  «BectHuk — HOxxHO-YpanabCcKoro
rocynapcrseHHoro ynuepcurera. Cepust « KomnproTepHble TEXHOJIOTMH, yIIPaBIEHUE,
paauolieKTpoHuKay : HayuHbiit perieH3upyemslii )xypHadi. https://vestnik.susu.ru/ctcr -
TeKCT : BIEKTPOHHBIM.

34


https://urait.ru/bcode/469757

[Tpunoxenue 1

W.o. 3aBenyromemy kadenpoit

«MudopMaMOHHBIE TEXHOJIOTUH U CUCTEMBI
yOpaBiIeHU»

Crynenra (Ku) Tpymibl

dopma 00yueHUS

HaIpaBJICHUA

IIOATOTOBKHU

3asaBiaenue

IIpomry yTBepauTh TEMY KYPCOBOH PabOTHI

(HaMEHOBAHHE TEMBI)

10

JHCLHUILUIHHE

(nara) (moxnuce)

Tema coriacoBaHa ¢ HAay4YHbIM PYKOBOOUTCIICM

(mata) (moamucs)

3aB. kadenpoi
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[Tpunoxenue 2

MWHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUA POCCUHCKOM ®EJIEPAIIAU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICHIET'O OBPA3OBAHUSA «MOCKOBCKHWM MOJIMTEXHUYECKW YHUBEPCUTET»
YEBOKCAPCKHUU HHCTUTYT (PUJTUAJT) MOCKOBCKOI'O MMOJUTEXHUYECKOT O

YHUBEPCHUTETA

Kadenpa UndopMannmoHHbLIe TEXHOJOTHY H CHCTEMbI VIIPABJICHUS

KYPCOBAA PABOTA

Mo JTUCHMIIJIMHE «HpOCKTHpOBaHI/Ie ABTOMATH3UPOBAHHBIX CUCTEM)»

Per.nomep

Jony1ieHa K 3aimTe «

HawnmeHnoBanue Tembl

BemmonmHun @ cTymeHT Kypca, TPYIIIbI
kadeapsl MHOOPMAITMOHHBIX TEXHOJIOTMH U CHUCTEM
yIpaBiICHUS dbopmbl  00y4YeHHST TIO

HAIlpaBJICHUIO MOATOTOBKU

®.1.0.

» 202 1.

noAIucCh

Hayunslli pyKOBOAUTEIB:

JOJKHOCTb, 3BAHHC

®.1.0.
3amuTa KypcoBoii paboThI:

OrneHKa
Jara « « 202 1.
[Toanuce HAyIHOTO PYKOBOAUTEIIS

Yeboxkcaper 202 T.
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[Tpunoxenue 3

IIpumep odopMieHUs coaepKaHUA

BBEHEHHE .................................................................................................... 3

I.  TEOPETMYECKHME OCHOBbI = ABTOMATU3MPOBAHHBIX
NHOOPMALIMOHHO-YIIPABJAIOIINUX CUCTEM.....covviiiiiiiiiiiiecee 5

1.1 IToaxoapl, METOJIOJIOTMU U HHCTPYMEHTHI IPOEKTUPOBAHUS

aBTOMATH3UPOBAHHBIX HH(POPMAIIMOHHBIX CUCTEM JIJISI TPAHCTIOPTHOM CETH ..... 5
1.2 Knmaccudukanusi, QyHKIIUNA 1 MOJAEIHM MOCTPOEHUS 0a3bl JaHHBIX 12
1.3 Cuctema ynpasnenus 6azamu qanasix Microsoft SQL Server 17

PA3JIEJI 1II. ITPOEKTHMPOBAHUE ABTOMATU3UPOBAHHON
I/IH<DOPMAI_II/IOHHO-YHPABJDHOH.[EPI CUCTEMbBI «TPAHCIIOPTHAS4
CE T ) e e e e e e e et e e e e e et e e e e e e e e e e aaaaaaaa 21

2.1 UccnenoBanue npeaMeTHOM 0071aCTH TPAHCTIOPTHOM CETH ................ 21
2.2 Cocrasnenue nuarpamMm IDEFQ KOHTEKCTHOTO U IIEpBOro ypoBHSA 25

2.3 JIeKOMIO3HUIIMS MPOLECCOB MEPBOTO YPOBHS ...eeevevvreenerreernrreeenaveeeannn 27

PA3ZJAEJI 1I. HMHOOPMAIIMOHHO-VYIIPABJIAIOILIAA CHUCTEMA

CTPAHCIIOPTHOWM CETII .ot eeeee e eeee e eseeese e 33
3.1 OnpeneneHre yIPaBISIOMIUX TAOIHIL .....ceeuvveeervreeerrreeesereeessreeeennens 33
3.2 CocTaBieHue 3anpOCOB IS CO3AAHUS TAOIUII .....cceuvvreeeereeenereeennenens 35

3.3 CocraBieHue join 3ampocoB s ToTyueHust 00biel nHpopMaruu o

JESATETBHOCTH MEKIYTOPOTHUX TPY30TIEPEBOBOK ...vvvenereeniieenireenveeaeeeenireenaeeens 38
BAKITHOUEHUE ......oooiiiiiiie ettt 41
CITMCOK UCITOJIB3YEMOM JTUTEPATVYPBI ... 43
TTPMJIOMEHMS ..ottt 47



[Tpunoxenue 4
Oo0pazen Hanucanus «BBegeHusH> KypcoBoii padoThI

BBenenue

CoBpeMeHHOE pa3BUTHE HMH(POPMAIMOHHBIX TEXHOJOTHHA  OKa3bIBAaeT
3HAYUTENIFHOE BIIMSHHE HAa aBTOMATHU3AIMIO MPOIECCOB B PA3IMYHBIX OTPACIIIX,
BKJIFOYAs TPAHCHOPTHYIO JOTUCTHKY. OIHUM W3 BaXHEHIIMX HAmpaBlICHUN
SIBIISICTCSI TIPOSKTUPOBAHUE WH(POPMALMOHHBIX CHCTEM, KOTOPbIE 00ECIeYnBaOT
3 PeKTUBHOE YIIPaBICHUE NAaHHBIMU M aBTOMATHU3AIMIO KIFOYEBBIX MPOIEeccoB. B
CBSI3H C 3TUM OCOOYIO aKTyalbHOCTh MpHOOpeTaeT pa3padoTka MHPOPMAIMOHHO-
YIPABJISIOIIUX CHCTEM Ui TPAHCIIOPTHOW CETH, KOTOpasi BKIIOYAET YIPaBICHUE
NIepeBO3KAMU TPy30B, MOHUTOPHHT COCTOSHHS TPAHCIOPTHBIX CpPEACTB U
ONITUMH3AINIO MAPIIPYTOB.

Llenpio KypcoBO# pabOTHI SBISETCS MPOCKTUPOBAHHE aBTOMATH3UPOBAHHON
UHPOPMAIIMOHHO-YIIpaBIstonield  cucreMbl  «TpaHCmoOpTHasT CeTb», KOTOpas
MO3BOJIMUT ONTHMHU3UPOBATH KIIOUEBBIC MPOIECCHI TPY30MEPEBO30K, TAaKHE Kak
TUIAHUPOBaHKE MapUIPYTOB, YNPABICHUE TIEPEBO3UMBIMH I'py3aMH U KOHTPOJIb 3a
COCTOSTHHEM aBTOTApKa.

OOBEKTOM  WCCIECIOBAaHUS  BBICTYNAeT JESTEIBHOCTh  TPAHCIIOPTHOM
KOMITaHUH, OCYIIECTBIISIFOIIEH rpy30mnepeBo3Kku. [IpenMeT nccine0Banus — METOIbI
U CpeACTBa  NPOSKTUPOBAHHMS  aBTOMATHU3MPOBAHHOW  WH(MOPMAIOHHO-
YIPaBJISFOIIEH CUCTEMBI JIJI1 ONTHMHU3AIINH TPOIIECCOB B TPAHCIIOPTHOM CETH.

JInst MTOCTMKEHHS TIOCTABJICHHOW eI HEOOXOIUMO PEUINTh CIIEAYIOIHe
3a7aun:

1. PaccMoTpeTh TEOpETHYECKHE OCHOBBI IPOCKTHPOBAHUS HH(POPMAIIMOHHO-
YIPABJISIFOIINX CUCTEM U MX JTallbl.

2. VByuynTh WCHONB30BaHWME JMAarpaMM Kak  HWHCTPYMEHTa IS
MOJICIIUPOBAHUS TaHHBIX B MHPOPMAIIMOHHBIX CUCTEMAX.

3. Onpenenuth GyHKIUHA HHOOPMAITUOHHON CUCTEMBI.
4. TlpoBecT WHCCIEIOBAaHUE TMPEAMETHOM  00MacTH  JeATEIbHOCTH
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TPAHCIIOPTHOM CETH.
5. Pazpabotats nuarpammbl IDEF0O KOHTEKCTHOTO M IEPBOTO YPOBHSI.
6. BpINOJIHUTB IEKOMITO3ULIMIO ITPOLIECCOB IIEPBOTO YPOBHS.
7. OnpenenuTs ypasisiioire TabIuIbl A1 peaan3alii CUCTEMBI.

8. CocraButh SQL-3ampock! 115 cO3/1aHUs ¥ HATIOJTHEHUS TaOJIHII.

[IpakThueckass  3HAYUMOCTh  pabOTHl  3aKiO4YaeTcs B  TOM, YTO
CIPOEKTUPOBAHHAs CHCTEMA MOXET OBbITh HCIOJIb30BaHA JUISI ABTOMAaTH3aLUU
JeSITEIbBHOCTH TPAHCHOPTHOW CETH, MOBBIIICHUS 3(P(GEKTUBHOCTH YIPABICHUS U
ONTUMHU3ALUHA OCHOBHBIX IIPOLIECCOB.

KypcoBas paboTa cOCTOMT W3 BBEIEHUS, TPEX IJaB, 3aKIIOUCHMS, CIHCKa
JAUTEpaTypsl W TpuiokeHud. Bo BBegeHMH 00OCHOBaHA AaKTyalbHOCTh TEMBI,
ONpeNeNIeHbl Lenb MW 3aJayd  ucciaenosBaHud. Ilepsas rnaBa IOCBsIICHA
TEOPETUYECKUM OCHOBaM [IPOEKTUPOBAHUSA aBTOMAaTU3UPOBAHHBIX
UHPOPMAILIMOHHBIX ~ CHUCTeM. Bropas riaBa BKJIIOYAaeT MPOECKTHPOBAHHE
aBTOMATU3UPOBAHHON WH(MOPMAIMOHHO-yHIpaBIsitonieil cucteMbl « TpaHcriopTHast
CEThb», OIMCHIBAS APXUTEKTYPY, (PYHKIMOHAIbHbIE BO3MOXKHOCTH U OCHOBHBIE
MOAYJU cucTteMbl. TpeTbs TilaBa paccMaTpuBaeT pa3pabOTKy Oa3bl JAHHBIX IS
oOecrieueHnss pabOThl CUCTEMbI, BKIIOYash CTPYKTYpY JaHHBIX, CXEMBI
B3aMMOJICHCTBUI U METOJBI peanu3aluu. B 3akioueHnn npencTaBieHbl BBIBOABI U

PEKOMEHAAIMH MO JATbHEUIIIEMY Pa3BUTHUIO CUCTEMBI.
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[Ipunoxenue 5

Oopa3zen HanMcaHusl «3aKJIHYEHUD» KYPCOBOl padoThI

3akijIroueHue

B xone BbINoONHEHUS KypcoBOM pabOThl ObLIa MpOBEAEHA BCECTOPOHHSA
npopaboTKa TEMbI ABTOMAaTU3WPOBAHHON HH(GOPMAIIMOHHO-YIIPABIISIIOIIEH CUCTEMBI
JUIs TpaHCHOPTHOM ceTH. PaboTa oxBaThiBaja Kak TE€OPETUYECKUE OCHOBBI, TaK M
MPAKTUYECKYI0 pealn3aluio, HaIMpaBiICHHYI0 Ha TMOBbIIIEHUE 3(P(EKTUBHOCTH

YIIPaBIECHUsI MEXAYTOPOJIHUMH I'PY30II€PEBO3KAMM.

Ha »rame TeopeTHueckoro wuccieqoBaHusl ObUTM HM3y4Y€HBbl IOAXOJBI,
METO/0JIOTUN ¥ UHCTPYMEHTHI IPOCKTUPOBAHUS aBTOMATU3UPOBAHHBIX CUCTEM, UTO
MO3BOJIMJIO OMNPEACIUTh KIIOUEBbIE MPUHIMIBI Pa3pabOTKH 0a3bl JAaHHBIX IS
TpaHcnopTHO# cetu. [IpoBenena kinaccuduxanus GyHKuud 1 Moesel MOCTPOSHUS
0a3 JaHHBIX, @ TAKXKE MPOAHAIM3UPOBAHBI BO3MOXKHOCTH CHUCTEMBI YIIPABJICHMS
06azamu nanHbeIx Microsoft SQL Server, kotopas Oblia BbIOpaHa B KadyecTBE

OCHOBHOM TIIaT(GOPMBI JJI peaTu3aliiy MPOeKTa.

[Ipu npoekTHpOBaHUM ABTOMATU3UPOBAHHOM CUCTEMBI ObLIT POBEAEH aHAIIHN3
MpeIMETHONM 00JIaCTH TPAHCIOPTHOM CETH, YTO TMO3BOJIMJIO BBIJCIUTH OCHOBHBIC
MPOLIECCHI, BKJIIOYAd YIPABICHUE 3asiBKAMHM, MapUIPyThl MEPEBO3KH, YUET
TPAHCTIOPTHBIX CPEACTB, BOAUTENEH 1 Ipy300THpaBuTeneir. Ha ocHoBe 3Toro Onim
coctaBiieHbl auarpamMmbl IDEF0) KOHTEKCTHOTO M NEPBOrO0 YPOBHEW, a TaKXKe
BBITIOJIHEHA JIEKOMIIO3UITHS MPOIIECCOB, YTO 0OECIIEYHIIO HATIISITHOE MPECTABICHHUE

BSaHMOHCfICTBI/Iﬁ MCKAY KIHOYCBLIMUA 3JICMCHTAMHN CUCTCMBI.

Ha npaktudeckom 3tane paboTsl ObLIM pa3pad0TaHbl TAOIUIBI Oa3bl JAHHBIX,
COOTBETCTBYIOIIME (PYHKIIMOHAIBHBIM TpeOoBaHUSIM cucTeMbl. Kaxmas tabnuiia
OXBaThIBAET OMNpPEJCIEHHBIN aCleKT padOThl TPAHCHIOPTHOM CETH, BKJIOYAs Y4ET
rpy30B, MapUIPYTOB, 3asBOK, TPAHCIIOPTHBIX CPEJICTB, BOJUTENEH U JIOKYMEHTOB.
JI1st co3manust TaOJUI U MX 3aMOJHEHUS MCTIOIB30BAIMCh 3aMpochl Ha si3bike SQL,

o0OecreunBamIINe Kak CTPYKTYpUPOBAHHOE XpaHEHUE JaHHBIX, TaK U UX
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LICJIOCTHOCTH 3a CUET UCIOJIb30BAHUS BHCIITHUX KJIFOUCH.

B 3axmrouyeHne ObLT BBINOJIHEH aHAJIM3 MAaHHBIX ¢ ucrnoiib3oBanueM JOIN
3allpOCOB, MO3BOJIAIOMIUX OOBEAUHIATH HHPOPMAIUIO U3 PA3NIUYHBIX TAOIUI. DTO
00ecrneynsIo BO3MOKHOCTh MOJIy4aTh Pa3HOCTOPOHHIOKW MHGOPMAIIUIO O MpOoliecce
MEPEBO3KU, CBS3SIX MEXKAY TPy300THPABUTEISIMHU, TPAHCIIOPTHBIMU CPEICTBAMU,
MapuipyTamMd U BOJUTENSIMH. Takod moaxoj mo3Bojiger Oosee 3hPEeKTUBHO

YOPABJISATH JaHHBIMU U IPUHUMATh OOOCHOBaHHBIE YIIPABICHUYECKUE PEILICHUS.

[IpoBenéunas paboTa ToOKaszaja, 4YTO CO3JaHWE aABTOMATHU3HPOBAHHOUN
MH(OPMAIMOHHO-YIIPABIISIIONIEH CHUCTEMbl Il TPAHCIOPTHOW CETH  SBIISIETCS
BOXHBIM IIIarOM K ONTHUMH3AIMHM JIOTUCTUYECKHX TporeccoB. Pa3paboranHas
cUCTeMa MPEIOCTABISIET HHCTPYMEHTHI U1l HHTErpallui, aHaJIu3a 1 MOHUTOPUHTA
JAHHBIX, YTO TIIO3BOJIACT TOBBICUTh J((PEKTUBHOCTH TEPEBO30K, YIYUIIHUThH

BSaHMOHCﬁCTBHC MCKAY YHACTHUKAMHU U CHU3UTDH OIICPAIMOHHBIC 3aTPAThI.
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[Tpunoxenue 7

PEINEH3USA
HA KYPCOBYIO padoTty
Cryaent
Kypc , Tpymnma , dpopmbIi
00y4eHus
HanpasJienue NOATrOTOBKH
HanpagBJyieHHOCTDH (mpoduin) MPOrpamMmbl
JAucouniunna
HauMeHoBaHue TeMbI
PykoBoaureJnb
1. IIpeacraBiienHasi padoTa COCTOMT W3: BBEACHUS, rJ1aB OCHOBHOM YacTH,
3aKJIFOUCHHS M CIHCKA UCIIOJIB30BAHHOM JIMTEPATYPhI
2. OneHkKa KayecTBa BbINOJTHEHUsI KYPCOBOH padoThI
Onenka
Ne Kpurepun ouenku (o5 -
n/n purep 1 0aJUIbHOM
mKaJje)
2.1. AKTyalbHOCTh TEMaTHKH pabOThI
2.2. JIOTMYHOCTB U CTPYKTYPUPOBAHHOCTH PAOOTHI

CaMoCTOSTENbHOCTh U3J0KEHUSI U 0000IIEeHUsT MaTepHuaa,
2.3| uHTEpIIpETallMN  TIOJIyYCHHBIX  pe3yJbTAaTOB, OOOCHOBAHHOCTH
BBIBOJIOB

Hcnonb3oBanue B paboTe aHalIn3a pasIMYHbIX IPaBOBBIX
SBJICHUM, IOPHIUYECKUX (PAKTOB, MPABOBBIX HOPM M IPaBOBBIX

2.4 . .
OTHOIIIEHWUH,  SBISAIOMMUXCA  O0OBeKTaMu  TpodeccrHoHaTbHON
JeSITeIbHOCTH

KauectBo MIPOBEJICHHOTO UCCIIETOBaHUS
75 (momHOTA o030pa HUCTOYHUKOB, 000CHOBAaHHOCTh
"~ | runote3, BBIOPAaHHBIX METOJIOB MCCIEAOBAHUS U JAHHBIX IS
aHajiM3a)
26 Pesynbrarel paboThl (HOBU3HA, TEOpETHYECKAS U

MPAaKTUICCKasA 3HAYNMOCTb U HpI/IMeHI/IMOCTb)

KauectBo  odopmienuss paborsl  (oOmuid  ypOBEHB
2.7.| TPaMOTHOCTH, CTWJIb HW3JIOKEHMUS, KAdeCTBO  WJUIIOCTPALIMM,
COOTBETCTBHUE TPEOOBAHUSIM 1O 0(OPMIICHHUIO)

Hcnonb3oBaHne B paboTe MaTepuaioB CyJeOHOM U
IIPaBOIIPUMEHUTEIIBLHOMN PAKTUKH

2.8
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Hcnonp3oBaHre B paboTe COOTBETCTBYIOLIUX HAIPABICHUIO
HCCJIEIOBAHUSL MUCTOYHUKOB JINTEPATYPbl, HOPMATUBHBIX MPABOBBIX
aKTOB, pE3yJIbTATOB HAyYHBIX HCCICJOBAaHUM M MaTepUaoB
MEPUOINYECKON IeYaTH

2.9

Pexomenayemasi onieHKka 3a pa6oty (He 00s3aTebHO cpeHee
apu(METHUECKOE U3 JAHHBIX OI[CHOK)

3. 3aMeuyaHus MO MOATOTOBKE M BbINOJHEHNIO KYPCOBOii padoThI

4. KypcoBass pabora coorBercTByeT (HE COOTBETCTBYET) MNpeAbsBJIsIeMbIM
TpeOOBaHUSIM, KOMIeTeHIUH cdopmMupoBanbl (He cGOpMHPOBaHBI), 3aciay:KHBaeT (He
3aCJIy’KMBAeT) MOJIOKUTEJIbHON OIEHKHM U MOKeT (He MOKeT) ObITh JONMYlIIeHA K 3almre
(Hy»HO€ OTYEPKHYTH)

5. JonmoaHuTEIbHbIE KOMMEHTAPHUHU K padoTe

« « 202 1.

(onUCh PYKOBOIUTENS)
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