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BBegeHne

NaboatopHble 3aHATMS, Kak BUAbl Y4EOHbIX 3aHATWIA, HanpaBieHbl Ha SKCNEePUMEHTa/IbHOE
NOLTBEPXKAEHVE TEOPETUYECKMX MOMOXKEHNA M (HOPMUPOBaHME Y4ebHbIX M NPO(ECCUOHANbHbIX
NPaKTUYECKUX YMEHWUI W COCTaBMSKOT BaXHYH) YaCTb TEOPETUYECKOW W NPOGECCUOHANbHOM
NpaKTUYecKoi NOAroToBkU. CeMmHap ABNSETCS BUAOM /1abopaToOPHbIX 3aHATUA.

B npouecce  MpakTMYeCKOro 3aHATUA 0Oy4aroLMecs BbIMOMHAKT — OLHO WM HECKO/bKO
NPaKTUYEeCKMX 3afaHWii NoL PYKOBOLCTBOM MpenojaBatens B COOTBETCTBMM C  M3yYaembiM
COfiepXXaHviem y4yebHOro marepuana.

BbINosiHeHVEe 06yYaOWMMNUCH  NPaKTUYECKUX 3aHATUIA NPOBOAMTCSA C Lie/bHO:
(hopMUpPOBaHMS MPAKTUYECKMX YMEHWIN B COOTBETCTBUWU C TPeGOBaHMSMU K YPOBHIO MOATOTOBKM
0byyaroLmxcs, YCTaHOB/EHHbIMU paboyeint NporpaMMor ANCUMNINHBLL MO0 KOHKPETHbIM pasgenam/
TemMam SUCLUMNJINHBI;
0606LeHns, cucTematmsaunm, yrnyoneHus, 3akpenieHuns nonyyYeHHbIX TeOPETUUHECKMNX 3HAHNI;
COBEPLUEHCTBOBAaHWS YMEHUI NMPUMEHATL MOMYYEHHbIE 3HAHWSA Ha NpakKTuKe, peain3aumm eanHCTBa
WHTENINEKTYaIbHOM N NPaKTUYECKON LeaTeNlbHOCTH;

PasBUTUA  UHTENNEKTYalbHbIX ~ YMEHM Yy OyaylumMx  CneuuasmcroB:  aHaIMTUYECKMX,
MPOEKTUPOBOYHbIX, KOHCTPYKTUBHBIX U Ap.;
BbIpabOTKM  TakuMX  MPO(ECCMOHANILHO  3HAYMMbIX  KayeCTB, KakK  CaMOCTOSATE/IbHOCTb,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKAsA MHMLMATMBA MpPU PELLUEHWM MOCTaB/IEHHBIX 3ajay npu
OCBOEHUUN OOLLMX KOMMNETEHLMIA.
Llenb nabopaTopHbIX 3aHATUIA
B pe3ynbTate 0cBOeHMs yuebHoi aucumnamHbl «MAK 11.01. Pa3paboTka, agMUHUCTPUPOBaHUE U
3almTa 6a3 faHHbIX» 06y4aroLLMIACA AOMKEH YMETb:
— co3faBaTb 00beKTbl 6a3 JaHHbIX B COBPEMEHHbIX CUCTEMAX YnpaBieHns 6asamu JaHHbIX U
yrpaBnsTb AOCTYMNOM K 3TUM 06beKTaM;
— paboTaTtb C COBPEMEHHbIMM Case-CpeLCcTBaMM MPOEKTUPOBaHNA 6a3 AaHHbIX;
— (hopmupoBaTb M HacTpamBaTb CXeMy 6asbl AaHHbIX;
— paspabaTbiBaTb NPUKIaAHbIE MPOrpamMmMbl C UCNO/b30BaHNEM A3blka SQL;
— C03[aBaTb XpaHUMble NPOoLEeAYpbl U TPUITEPbI Ha 6a3ax AaHHbIX;
—  MNPUMEeHATb CTaHA4AaPTHbIE MeTOAbl A5 3aLUTbl 06bEKTOB 6a3bl JaHHbIX.
B pe3ynbTaTe 0CBOEHUA YHe6HOW ANCUMNINHBI 00YYatOLLMIACA AO/MKEH 3HATb:
—  OCHOBHbIE MOJIOXKeHMs Teopun 6a3 faHHbIX, XPaHUNNLL, faHHbIX, 623 3HaHWI;
— OCHOBHbIe MPUHLMMNbI NOCTPOEHNS KOHLENTYa/IbHOM, NOrMYECKON U PU3NYECKOIN MOAeNn
[aHHbIX;
— COBPEMEHHbIe MHCTPYMeHTa/bHble CpeACcTBa pa3paboTKM cxembl 6a3bl JaHHbIX;
— MeTofbl OnucaHusA cXem 6a3 [aHHbIX B COBPEMEHHbIX CUCTeMax YrpaBneHus 6Gaszamu
faHHbIX (CYBA);
— CTPYKTypbl faHHbix CYB/[, 00Wmii nogxon K opraHusaumm npegctaBfieHunin, Tabnuu,
WNHAEKCOB U KNacTepos;
— MEeTO/bl OpraHu3aLmn LefIoCTHOCTU [aHHbIX;
—  CNOCOo6bl KOHTPONSA AOCTYMa K JaHHbIM U YrpaB/ieHnUs NpUBUIErNSMU;
— OCHOBHbIe METO/bl 1 CPeACTBA 3alUThl AaHHbIX B 6a3aX AaHHbIX;
—  MOJENN 1 CTPYKTYPbl MHPOPMALMOHHBIX CUCTEM;
— OCHOBHbIE TUMbI CETEBLIX TOMO/OIMiA, NPUEMbI PabOTbl B KOMMBIOTEPHBIX CETHX;
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NHHOPMALMOHHbIE PeCYPCbl KOMMbIOTEPHbLIX CETEN;
TEXHOM0rMmn nepefaym 1 0bMeHa aHHbIMU B KOMMbIOTEPHbIX CETAX;
OCHOBbI Pa3paboTKM NPUNOXEHWNIA 6a3 JaHHbIX.

N3yyeHne AMCLUMNANHBI HaNpPaBaeHO Ha (hOPMMPOBaHME CNEAYIOLLMX KOMMETEHLIA:

Kog HanmeHoBaHuWe pesysibTara 06yyeHUs

NMK11.1 OcyLecTBnATb c6op, 06paboTKy M aHaN3 NHDOPMaLUN AN18 NPOeKTUPOBaHMS 6a3
[AHHbIX

MK11.2 MpoeKTpoBaTb 6a3y AaHHbIX HAa OCHOBE aHaM3a NPeAMETHO 06/1aCcTy

MK11.3 Pa3pabaTtbiBaTb 00bEKTbI 6a3bl JaHHbLIX B COOTBETCTBUM C pe3y/bTaTaMu
npeaMeTHON 061acTu

MK11.4 Peann30BbIBaTh 623y JaHHbIX B KOHKPETHOW C1CTEME YrnpaB/ieHns 6a3aMun JaHHbIX

MK11.5 AAMUHUCTPMPOBATL 6a3bl AaHHbIX

MK 11.6 awmaTb MHopMaLMio B 6a3e AaHHbIX C UCMO/b30BaHUEM TEXHOMOIMM 3aLLMTbI
NH(opMaLnn

OK1 BblbmpaTb  Ccnocobbl  pelleHns 3agady  NPOotecCMOHanbHOW  AeSATEeNbHOCTH,
MPUMEHUTENILHO K Pa3/IMYHbIM KOHTEKCTaM.

OK 2 OcCyLLEeCTBNATL MOUCK, aH/IN3 U MHTEPNpeTaLuo MHpopmauum, HeobXxoaMmMon ans
BbINO/IHEHWA 3384 NPOMECCUOHAILHOW AeATENIbHOCTY

OK3 MnaHupoBaTb N pean30BbIBaTb COOCTBEHHOE MPOKECCUOHAIBHOE U JIMYHOCTHOE
passutue

OK 4 PaboTaTb B KONNEKTUBE N KOMaHAe, 3(h(heKTUBHO B3aMMOLENCTBOBATbL C KONieraMu,
PYKOBOACTBOM, K/IMEHTaMM

OK 5 OCyLLECTBNATL YCTHYO U MUCbMEHHYHD KOMMYHMKaLMIO Ha rocyaapCTBEHHOM
A3bIKe C Y4eTOM 0CO6EHHOCTEN COLMATILHOIO 1 KY/IbTYPHOIO KOHTEKCTa.

OK 6 MMposBNATbL rpaXkaaHCKO-NaTpuoTUYECKYHO no3uumio, [eMOHCTPUPOBaTh
0CO3HaHHOE MoBefeHVe Ha OCHOBE TPaAMLMOHHBIX 06LLe4e/I0BEYECKMX LLeHHOCTEN

OK7 CopelicTBOBaTb  COXPaHEHWMIO  OKPYXKAlOLLEn  Cpefbl,  PecypcocOepexxeHuto,
3(p(heKTUBHO [eiiCTBOBATL B Ype3BblYaliHbIX CUTYaL s

OK 8 cnonb3oBaTb cpeactBa (IM3MYECKON Ky/bTypbl A/t COXPAHEHWUS U YKpenseHus
300pOBbS B npouecce MPOQecCUOHaNbHOW  AeATeNbHOCTY W NOAJEPXKaHUA
Heo6X0AMMOro YPOBHS (M3NYECKOIN NOArOTOB/IEHHOCTH.

OK9 cnonb3oBaTb MHPOPMALMOHHBIE TEXHONOT MW B MPOQECCUOHANIBHONW AeATe/IbHOCTU

OK 10 Monb3oBaTbCA MPOMECCUOHANILHOW  [OKYMEHTaLMen Ha rocyJapCTBEHHOM U
WNHOCTPaHHOM f3bIKe.

OK 11 MnaHMpoBaTh NPeAnpPUHUMATENLCKYHO AeATENbHOCTb B NPOGECCUOHaNbHOM cdepe
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OpraHusauunsa nabopaTopHOro 3aHATUA

NabopaTopHOoe  3aHATME  [JO/MHKHO  MPOBOAWUTBCA B yyebHOM  nabopaTopuu
«[porpaMmmnpoBaHnsa 1 6a3 JaHHbIX» OCHaLleHHas HeO6XOAUMbIM 1A peanm3auun nporpaMms
y4eOHOM AMCUMNIMHBI 060PYL0BaAHNEM.

B cootsetctBuM ¢ TpebosaHuam ProOC 09.02.07 «/H(popmaunoHHbIE CUCTEMbI U
nporpaMmupoBaHue» peanusaums MMNCC3 gomkHa obecreynBaTh BbIMOSHEHNE 06yYalOWMMUCH
MX nabopaTopHbIX PaboT, BKIOYas Kak 00s3aTe/lbHbIA KOMMOHEHT JlabopaTopHble 3aHATUSA (C
1CMO/b30BaHNEM NEPCOHA/bHLIX KOMMbIOTEPOB).

BbINOMHEHMIO NPaKTUYECKUX 3aHATUIA NpeALlecTByeT NpoBepka 3HaHW 0byyatoLwmxca - ux
TEOPEeTMYECKOI FOTOBHOCTY K BbIMO/IHEHWIO 3afjaHuS.

NabopaTopHble 3aHATUA MOFYT HOCUTb  PENPOAYKTMBHBIA, 4aCTUYHO-MOUCKOBLIA 1

MONCKOBbIN XapakTep.

Pab0Tbl, HOCALME PENPOAYKTUBHBIA XapakTep, OT/IMYAKTCA TeM, YTO MpPU UX MPOBeLEHUM
obyyaroLimecs Mosb3ytoTCA MOAPOOHLIMU MHCTPYKUMAMM, B KOTOPbIX YKasaHbl: Lieb paboTsbl,
MosAACHEHNA (Teopus, OCHOBHbIE XapaKTepucTuKKM), 060pyLoBaHMe, annapartypa, Mmatepuanibl U UX
XapaKTepPUCTUKK, MOPALOK BbINOMHEHUA paboTbl, Tabnuubl, BbIBOALI (6€3 (OpMYyNMpPoBKKM),
KOHTPO/IbHbIE BONPOChI, y4ebHas 1 cneymasbHas nuteparypa.

PaboTbl, HOCALLME YaCTUYHO-MOWUCKOBLIN XapakTep, OTAMYalTCA Tem, 4YTo npu  Ux
MpoBeAeHUN 00yYatoLMecs He Mosib3ytoTCA NOAPOOHLIMU MHCTPYKUMAMMW, UM HE [aH MOpsAoK
BbINO/IHEHNS HEOOXOAMMbIX [AENCTBUMA, U OHWU TPeOYHT OT 06y4varoMUXCS CaMOCTOSATENNbHOIro
nogbopa 060pyaoBaHWs, BblGOpa CrNOCOG0OB BbIMOMHEHUA Pab0Tbl B WHCTPYKTMBHOW 1
CMpaBOYHON NuTepaType n ap.

PaboTbl, HOCALLME MOUCKOBLIA XapakTep, XapaKTepusyloTcs TeM, 4TO 0byuvaroLimecs,
Onupasicb Ha MMEKLLMeCHd Y HUX TeOpeTUYECKMe 3HaHWUS, AO0/DKHbI PelnTb HOBYK A/t HUX
npob6nemy.

Mpn nnaHMpoBaHWM  1aBOPaTOPHbLIX 3aHATUIA HEOOXOAMMO HaxOAWUTb ONTUMa/IbHOE
COOTHOLLEHWE PenpoLYKTUBHbIX, YACTUYHO-MOVCKOBBIX Y MOMCKOBbIX PaboT, YToObI 06ecneynTb
BbICOKMI YPOBEHb MHTENIEKTYa/IbHON LeATeNIbHOCTH.

®opmbl OpraHuzaumMm obyuvarowmMxca npu  NpPoBeAeHUN [abopaTopHbIX 3aHATUN -
(ppoHTasIbHasA, rpynnosas U UHAMBUAYaIbHAS.

Mpn poHTaNbHOW (hopMe oOpraHmM3auuy 3aHATUIA BCe OOyuvatolimecs  BbIMOMHAOT
OAHOBPEMEHHO OAHY 1 Ty Xe paboTy.

Mpwv rpynnoBoi hopme OpraHn3aumm 3aHATUIA 0fHa 1 Ta e paboTa BbINOHAETCA 6puragamm
no 2 - 5 YenloBeK.

Mpy vHAMBMAYaNbHOW (hOpMe OpraHu3auMn 3aHATUI KaKAblil 00yYatoLMIACH BbINOHAET
NHAVMBUAYaNIbHOE 3aJaHue.

[ns NoBbILWEHNA 3PPEKTUBHOCTY NPOBEAEHNS NPAKTUYECKNX 3aHATUIA PEKOMEHYETCA:

— pa3paboTKa COOPHMKOB 3afad, 3aaHnii U yNpaxHEHWA,

— pa3paboTka KOHTPOJIbHO-AMArHOCTUYECKMX MaTepPUasioB 15 KOHTPOSA 3a MOArOTOBNEHHOCTHIO
0byyaroLMXca K NPaKTUYECKUM 3aHATUSAM, B TOM YKC/e B POPMe nejarormyecknx TeCTOBbIX
maTtepuanoB AN aBTOMaTU3MPOBAHHOTO KOHTPO/IS;

—  MNOAYMHEHMe METOAUKN NPOBEAEHUS MPaKTUYECKMX 3aHATUIA BefYLUMM AUAAKTUYECKUM LieNisim
C COOTBETCTBYHOLLMMIY YCTaHOBKaM1 06y4aroLLmmCs;
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NPUMEHEHME KONNEKTUBHBLIX W TPYNMnoBbiX (OPM paboTbl, MaKCMMa/lbHOE WCMO/b30BaHUE
NHAVBUAYaNbHBIX (JOPM C LieNbi0 MOBbILIEHNS OTBETCTBEHHOCTU KaXXA0ro 06yuyarollerocs 3a
CaMOCTOSATE/IbHOE BbIMOMHEHME NMOMHOro 06beMa pabor;

NpoBefeHNe MPAKTUYECKMX 3aHATUIA Ha NOBbILLEHHOM YPOBHE TPYAHOCTM C BK/IKOUEHWNEM B HUX
3aflaHnii, CBfA3aHHbIX C BbIOOPOM  00OYYalOLIMMWUCS  YC/IOBMIA  BbIMOIHEHUS  PaboThI,
KOHKpETU3aLMen Lenei, caMocToATeNbHbIM 0TOOPOM HEOBXOAMMOro 060pyA0BaHNS;

nof6op AOMONHMTENbHbIX 3aday U 3afaHniA Ans 00y4atoLLMXcsi, paboTatoLmx B 60/ee ObICTPOM
Temne, Ans 3hheKTUBHOIO UCMO/b30BaHUS BPEMEHW, OTBOAMMONO Ha  J1abopaTopHbIe 3aHATUS.
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CTpyKTypa J1aGopaTOPHOro 3aHATHUA
JTabopaTopHas paboTa Nel

Tema: NocTpoeHne MoaeNn JaHHbIX BbIOpaHHOW NpeAMeTHOW 06n1acTu
Llenv 1 3aga4n ypoka: 3aerI'IVITb HaBbIKW NOCTPOEHUA ceTeBoO Mozaenn

Twn ypoka — nabopaTtopHoe 3aHATHe.
MeToabl 06y4eHNst — YHaCTUYHO NOMCKOBbIN
Ob6ecneyeHne 3aHATUA — NEPCOHASTbHBIV KOMMbIOTEP.
Xoz ypoka
1. O6bACHEHMe HOBOro MaTepuana
2. BbInonHeHve nabopaTtopHoOW paboTbl paboThbl
3. 3akpensieHve NporigeHHOro maTteprana (0TBeTbl Ha KOHTPO/IbHbIE BONPOCHI)
4. llogBeneHwe nToros
JNuTepatypa
1. dypaes O.9., PygaeBa 3I3.B. Pa3paboTtka ¥ 3Kcnayataums aBTOMATU3NPOBAHHBIX
MH(OPMaLMOHHBIX crucTeM. OUL, «Akagemus». 2019 (4-ee n3.CT.)
2. 3.B. dyaes, [1.3. dyaes, basbl gaHHbIX, MOCKBa, U34aTeNbCKUI LEHTP «AKaLeMUs»,
2020
3. 3.B. dydaes, [1.3. dydaes, PazpaboTka yaaneHHbIX 6a3 AaHHbIX, MOCKBa, N3AaTeNbCKUit
LeHTp «Akagemusa», 2020

TeopeTnyeckue cBefeHNns

Anpom no6oit B, ABnseTca Mogenb AaHHbIX.

Mogenb faHHbIX — 3TO COBOKYMHOCTb CTPYKTYP AaHHbIX 1 orepaumii nx o6paboTku.

T.K. CYB[ nmeeT 3-X YPOBHEBYK) apXUTEKTypy, TO MOHATUE MOAENU AaHHbLIX CBA3aHO C
KaXX[bIM YPOBHEM.

Pusnyeckas Mofesb AaHHbIX CBA3aHa C OpraH13aLmein BHeLLHel NaMsAT U CTPYKTYP XpaHeHWs,
MCNO/b3yeMbIX B JaHHOI onepawMoHHO cpese.

Ha KoHuenTya/bHOM YPOBHE MOAENN [aHHbIX Haubonee BaXHbl A/ paspabotyumkosB B, T.K.
nMeHHO nmun onpegensetca Tun CYBA.

[Nsi BHELLHEro YPOBHSA OTAE/NbHbIX MOLENIE AaHHbIX HET, OHW /LWL ABASKOTCA NOACXeMamu
KOHLeNTYa/lbHbIX MOAeNel faHHbIX.

Kpome Mogeneii [aHHbIX, COOTBETCTBYIOLWMX TPEM YPOBHSM apxuTekTypbl CYBU,
CYLLECTBYHOT NpeALlecTBYOLME UM, He CBA3aHHbIE C KOMMbIOTEPHON peanu3aumeii. OHW cnyxar
nepexoiHbIM 3BEHOM OT peasibHoro mupa K BJ. 3T0 Kiacc MHGONornyeckmx (CeMaHTUYecKux)
MOJenen.

MHonornyeckme (CeMaHTUYECKNE) MOAENM  [AHHBIX WCMOMb3YOTCA Ha PaHHUX CTagusx
npoekTnposaHusa b/.

[aTanornyeckme Mofenun faHHbIX y>Ke NoAAepPKMBatOTCs KOHKpeTHoM CYB/.

du3nYecKme MOoLeNM AaHHbIX CBA3aHbl C OpraHm3aumein JaHHbIX Ha HOCUTeNsX.

[loKyMeH T a/lbHble MOAENN AaHHbIX COOTBETCTBYIOT CNabOCTPYKTYPUPOBAHHOM UHOPMAaLLMW,
OPWMEHTUPOBAHHOW Ha CBOBOAHbIE (hOpMaThl JOKYMEHTOB Ha ECTECTBEHHOM A3bIKE.

Mogenn [aHHbIX, OpUEeHTUPOBaHHblE Ha (hopMaT [LOKYMEHTA, CBA3aHbl CO CTaHAAPTHbLIM
obwmum  a3bikom  pasmeTkn SGML (Standart Generaliset Markup Language), a Takxke HTML,
npeaHasHayeHHbIM 4719 ynpasneHUs NpoLeccom BblBOAA COAEPXKUMOro AOKYMEHTA Ha 3KpaH.

[ecKpunTopHbIe MOAENN [JaHHbIX — CaMble MPOCTble, LMPOKO WMCMONb30Ba/IUCL paHblle. B
HUX Ka&XO0MYy [OKYMEHTY COOTBETCTBYeT AECKPUMNTOP — OnucaTeslb, KOTOPbIA UMEET XECTKYHO
CTPYKTYPY M OMNUCLIBAET JOKYMEHT B COOTBETCTBMM C 3apaHee onpeae/ieHHbIMU XapaKTepucTnkamu.
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TesaypyCHble MOZENM AaHHbIX OCHOBaHbl Ha MPMHUMMNE opraHu3auum cnosapei. CopepxkaT
S3bIKOBbIE KOHCTPYKLUMM M NPUHLMMBI UX B3aMMOAENCTBMSA B 33faHHON rpaMmMaTuke. 9T MOAenw
NCMONb3YHTCA, HaNPUMEp, B CUCTEMAX-MEPEBOAUMKAX.

OO6beKTHO-OPUEHTUPOBAHHAA  MOfE/b NEPEKNNKAETCA C  CEMaHTMYECKUMU  MOAENsiMu
[JaHHbIX.  [pUHUMOBI  MOXOXWM  Ha  MPUHUMNbI  OOBEKTHO-OPMEHTUPOBAHHbIX  A3bIKOB
nporpammmpoBaHmsi. CTPYKTypa Takux Mogeneli rpadmyeckn npeacraBuma B BuAe Aepesa, y3namu
KOTOPOro fBNA0TCA 06beKTbl. CBOMCTBA 06 LEKTOB OMMCHLIBAOTCA TUMOM.

Jeranu nprbopos
Koa Pacnoaokenye nosepxHocTed JononHKTEALHAR XAPAKTEPHCTIEA
. 1 Tena BpalcHHA Banm
2 | Tena mpaiieHua Brynem
3 | He tena BpaieHus IMnockue
4 | He tena spaiexns OfGbeMHBIE

OGbEKTbI MePapPXMUECKO MOAENN [aHHbIX CBA3aHHbI MEepPapXMYeCKUMM OTHOLLEHUSMU U
06pa3ytoT OPUEHTUPOBAHHBIV rpad. OCHOBHbIE MOHATUS MEPapXUUECKMX CTPYKTYP: YPOBEHb, Y3es
(COBOKYMHOCTb CBOWCTB [JaHHbIX, ONUCHIBAOLLMX 0OBEKT), CBA3b.

o= f——'—'-'-—————'-'-"-*'-"—--'" lHE-‘I'B.IH‘.I.
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PucyHok 1

B ceTeBoli MOfeNy AaHHbIX NPY TeX XXe OCHOBHbIX MOHATUAX (YPOBEHb, Y3€N, CBA3b) KaXkK/blii
3N1EMEHT MOXET BbITb CBSA3aH C 0ObIM APYTUM 37IEMEHTOM.

Hetanu
npubopos

I
i i

Tema He tena
BpAIIe) i BpALEHHE

| [
' ! i |

Banw Brymc Mnocxme DELeMH B
|

k ¥ 1 1 3
MeTanmrieckke HeMerarmiraec Xie

PucyHok 2
B pensiuMoHHON Mofenu faHHbIX [aHHble NpecTaBieHbl TOMbKO B BUAE TabuLl.
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or| s | [%o%] Sopamepets

| |Tenaspamenus | i; gfymm

2 | He Tcna spawesus —E ;;l.: gﬂﬁ:fuim
PrcyHoK 3.
3ajaHua:

3agaHuve 1. O3HaKOMbTECh C MpefnoXeHHbIM MaTepraiom
3afaHve 2. Pa3paboTaTth CeTeBOE, PefIILMOHHOE U MepapXmnyecKoe npeacTaseHne 41s nonen
NpeACTaB/IEHHbIMU faHHbIMK O (PMpPMax-NocTaBLMKax HauMeHoBaHue, TenedoH agpec, ropoa. Ans
PENALMOHHOrO NpeLCcTaB/eHNa yKasaTb JaHHbIe.
3afaHve 3. OTBeTUTL Ha BOMPOCHI
3apgaHue 4. CocTaBUTb OTYET NO NPOAENaHHON paboTe
KOHTpOnbHbIE BOMPOCHI:
UTto Takoe 6a3a flaHHbIX?
UTto Takoe cuctema 6a3 faHHbIX?
UT0 Takoe cucTema ynpasneHusi 6azaMm faHHbIX?
OcCHOBHOE Ha3HaueHue?
OCHOBHble KOMMOHeHTbI CYB/[?
Uto nogpasymeBaeT NoHATHe abcTparnposanHme B CYBL?

[MoHATME MOAENN AaHHBIX

© N o g b~ w0 DN E

Llenb aTana KOHLENTYanlbHOro NPOeKTMPoBaHNS

NabopaTtopHasn paboTa Ne2
Tema: MNpoekTnpoBaHne ER gnarpammbl KOHLUENTYaslbHOM MoAenn As

BblOpaHHOM NpeagMeTHON 061acTun
Llenv v 3afaym ypoka: 3aKpenuTb HaBbIKW NOCTpoeHns ER guarpamm

Twn ypoka — nabopaTopHOe 3aHATHe.
MeToabl 06y4YeHMst — YaCTUYHO NOMCKOBbII
OobecrieyeHue 3aHATUSA — NEPCOHa/IbHBIA KOMMbHOTEP.
Xop ypoka
1. O6bACHEHMe HOBOrO MaTepuana
2. BbinonHeHve nabopaTopHOpPaboThl
3. 3akpenseHue NPoinaeHHOro mareprana (OTBETbI Ha KOHTPO/IbHbIE BOMPOCHI)
4. llopBefeHne UTOroB

Jlntepatypa

MeToanyeckme peKomMmeHaaLMm No NPOBEAEHUIO 1a60paT OPHbIX 3aHA T UIA
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1. dypaes AO.9., DygaeBa 3.B. Paspaborka ¥ 3Kcnayatauus aBTOMaTU3MPOBaHHbLIX
MH(OPMaLMOHHBIX cucTeM. OUL, «Akagemus». 2019 (4-ee n3.CT.)

2. 3.B. dyaes, [1.3. dyaes, basbl gaHHbIX, MOCKBa, 134aTeNbCKUI LEHTP «AKaLeMUs»,
2020

3. 3.B. dyaes, [1.3. dyaes, PazpaboTka yaasieHHbIX 6a3 fJaHHbIX, MOCKBa, N34aTe/lbCKUiA
LeHTp «Akagemus», 2020

TeopeTnyeckune ceegeHUs

Basa faHHbIX CO34aéTCs A4/ MH(OPMAaLMOHHOTO 06CNY)KMBaHUS PefaKToOpoB, MEHeKEPOB U

APYrux COTPYAHWMKOB KoMMaHuu. BJ] AOmKHa cogepXkaTb [aHHble O COTPYAHMKaX KOMMaHuM,
KHUrax, aBTopax, (WMHaHCOBOM COCTOSIHUM KOMMaHWM W MpPefoCTaBNsATb BO3MOXHOCTb MOMy4aThb
pa3HO06pasHble OTUETHI.

B COOTBETCTBUM C MPEAMETHOW 06/1aCTbi0 CMCTEMA CTPOMTCA C YYETOM CReAyHoLnX

0COOEHHOCTEMN:
. Kabk[as KHUra n3faércs B paMKax KOHTPaKTa;
. KHMra MOXeT ObITb HarmMcaHa HECKOMbKMU aBTOpamMu;

KOHTPaKT NoAMMCbIBAETCA OAHUM MEHEIXKEPOM M BCEMU aBTOPaMK KHUTK;

. KaXK[bli aBTOP MOXET HaNMcaTb HECKONbKO KHUT (MO pasHbIM KOHTPaKTam);
. MopsaoK, B KOTOPOM aBTOPbI YKa3aHbl Ha 06/I0XKE, BNMSIET Ha pasMep roHopapa;
. eCNN COTPYAHMK SBMISIETCA PeAakTOPoOM, TO OH MOXET paboTaTb OAHOBPEMEHHO Haj

HECKO/IbKUMW KHUTaMWu;

. Y KaXK[0/ KHUTN MOXET 6bITb HECKO/IbKO PEeAAKTOPOB, OAVH W3 HUX — OTBETCTBEHHbII
pefakTop;

. KaX/plii 3aKa3 0DOPMASETCS Ha OAHOIO 3aKa3umKa;

. B 3aKa3e Ha MOKYMKY MOXXET ObITb NEPEUNCIEHO HECKO/BKO KHUT.

Bblgennm 6a3oBble CYLLHOCTX 3TOW NPeAMETHON 061acTL:

. CoTpyAHUKN KOMMaHuW. ATpubyTbl COTPyAHMKOB — DPUVO, TabenbHbIn HOMep, non,
farta poXAeHWs, nacnopTHole gaHHble, HH, JOMKHOCTb, OKNaf, AOMaLUHWA afpec u TenedoHbl.
[ns pefakTopoB He0OXOAMMO XPaHUTb CBEAEHWA O PefakTMpyeMbIX KHWUrax; Ans MeHepkepoB —
CBeeHNA 0 NoANUCaHHbLIX KOHTPaKTax.

. ABTOpbl.  ATpnbyTtbl aBTopoB - @DNO, WHH (MHAMBMAyanbHbIA  HOMEP
HasloronnaTesibLmKa), MacropTHble [JaHHble, AOMalUHUA agpec, TenedoHbl. [Nd aBTOpPOB
HeobX0AMMO XPaHUTb CBEAEHMS O HANUCaHHbIX KHUrax.

. KHurn. ATpmbyTbl KHUTM — aBTOpbl, Ha3BaHWe, TUPaX, JaTa BbIXOAR, LieHa O0f4HOro

aK3emMnnspa, 06LLMe 3aTpaThl Ha U3[aHe, aBTOPCKMIA FoHopap.

MeToanyeckme peKomMmeHaaLMm No NPOBEAEHUIO 1a60paT OPHbIX 3aHA T UIA
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KoHTpaKTbl GyleM paccMaTpuBaTh Kak CBSisb MEXAY aBTOPaMu, KHUraMu 1 MeHeKepamu.
ATpUBYTbI KOHTPaKTa — HOMEP, faTa NoAnMcaHus 1 YYaCTHUKMN.

[ns oTpaXkeHust (HUHAHCOBOTO MOMIOXEHUS KOMMaHWUM B CUCTEME HYXXHO YUWTbIBATh 3aKasbl
Ha KHUrW. [ns 3aKa3a HeOGXOAMMO XpaHUTb HOMep 3aKasa, 3aKa3uMKa, afpec 3akasuvka, Aaty
MOCTYNNEHNsI 3aKa3a, AaTy €ro BbIMOSHEHMS, CMINCOK 3aKa3aHHbIX KHUF C yKasaHWeM KOo/inyecTBa
3K3eMM/SIPOB.

ER-guarpaMma W3AaTeNbCKO KOMMaHUM npuBefdeHa Ha puc. 3 (6a3oBble CYLIHOCTM Ha

PUCYHKaX BblAeNeHbl MOMY>XUPHbIM LUPUGDTOM).

M H . ”'_'fﬂ_,—-""_“a-_
(ABTOPEL r"ﬁ;:;-tr,”b o S o=,
s M| 1

—
e

—oTH. pea a:-::-:-E“'"

B
T JAKBATE T

r,"_'_._,..-"""\-___\_
s
= KOMTPAKT =

M | iy
K | COTPYIHHKH

PucyHok 4. ER-anarpamma n3gaTenbCKoin KomnaHum
3agaHuna:
3agaHue 1. O3HaKOMbTECh C NPeA/IoXKEeHHbIM MaTepuaiom
3afaHve 2. BbibpaTb npegmeTHY0 061acTb (Hanpumep: cknag, 601bHULA, anTeka, asponopT
W T.4.) U COCTaBUTb [N Hee:
a) onucaHne NpeaMeTHON 061acT (0T MMEHU KOHEYHOTO NO/b30BaTens);
6) ER-gnarpammy.
OrpaHunyeHune: oT 5Tn ao 10T cylHOCTen Ana onucaHms 06nactn. Kaxabli 06 bEKT AO/MKEH
NMETb XOTA 6bl OANH aTpMOYT.
3afaHve 3. OTBeTUTbL Ha BOMPOCHI
3agaHue 4. CocTaBUTb OTYET NO NPOAENaHHOM paboTe
KOHTpOnbHbIE BOMPOChI:
1. KoHuenuus ER mopenu
2. CTpYKTypHble orpaHmnyeHmsa ER mogenu
3. O603Ha4YeHNA KOHLENUMIA 1 CTPYKTYPHbIX OrpaHnyeHnii Ha ER-guarpamme
4. OCHOBHbIe 3Tarnbl POPMUPOBAHUA KOHLIENTYa/IbHON MOAENN
5

CpaBHeHve ER-mofenv n 06beKTHO-OPUEHTUPOBAHHO MOAENN.

MeToanyeckme peKomMmeHaaLMm No NPOBEAEHUIO 1a60paT OPHbIX 3aHA T UIA
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JlabopaTopHas paboTa Ne3
Tema: NocTpoeHMe N0rM4ecKoi MoAe I NPY NOMOLLN YTUIAT

aBTOMaTU3MPOBAHHOIO NPOEKTMPOBaHNSI.
Llenn 1 3agayum ypoka: 3aerI'IVITb HaBbIKK NMOCTPOEHUA NOTrNYECKOM MoAenn AaHHbIX

Twn ypoka — nabopaTtopHOe 3aHATHe.
MeToabl 06y4YeHNst — HaCTUYHO NOMCKOBbIN
Ob6ecneyeHne 3aHATUA — NEPCOHASTbHBIV KOMMbIOTEP.
Xoz ypoka
1. O6bACHEHMe HOBOro MaTepuana
2. BbInonHeHve nabopaTopHOiA paboThbl
3. 3akpensieHve NporigeHHOro mateprana (0TBeTbl Ha KOHTPO/IbHbIE BONPOCHI)
4. lNogBeneHwe UToros
JNuTepatypa
1. dypaes AO.9., PygaeBa 3.B. Pa3paboTtka ¥ 3Kcnayarauus aBTOMATU3MPOBAHHBIX
MH(OPMaLMOHHBIX cucTeM. OUL, «Akagemus». 2019 (4-ee n3f.CT.)
2. 3.B. dyaes, [1.3. dyaes, basbl gaHHbIX, MOCKBa, 134aTeNbCKUN LEHTP «AKaLeMuUs»,
2020
3. 3.B. dyaes, [1.3. dyaes, PazpaboTka yaaneHHbIX 6a3 faHHbIX, MOCKBa, N34aTe/IbCKUiA
LeHTp «Akagemusa», 2020

TeopeTnyeckune ceegeHUs

NHonornyeckas  Mogenb  NO3BOMSET  MNPeACTaBUTb — MpeaMeTHy0o  o6nactb B
(hopmanm3oBaHHOM Bue. Mpy 3TOM UCNONL3YHOTCA Hanbosee eCTeCTBEHHbIE A/1 YeNoBeKa POPMbI
npeacTaBneHns To MH(opMaLMK, KOTOPYIO NpeAnonaraeTcs XpaHuTb B CO3AaBaeMoli 6ase AaHHbIX.
MoaToMy [ANA MNOCTPOEHWUS WMH(ONOrMYECKO MOAENMN [aHHbIX WCMOMb3YOT pas/indHble BUAbI
CEMaHTUYECKMUX MOfeneli: CemMaHTUYecKne CeTW, MOfAENb «CYLHOCTb-OTHOLIEeHMe» K ap. B
NabopaTopHO paboTe MCMONb3YeTC MOAENb «CYLLHOCTb-OTHOLWeHMe» (ER-moaens). OCHOBHbIMM
afleMeHTamMM 3TOM MOLENN SABNAKOTCA CYLLHOCTW, WX CBOMCTBA (aTpubyTbl) U CBSI3U MEXAY
CYLLHOCTAMM.

CyLHOCTb OnpefensieT HeKOTOpbIA 06bEKT NMpeAMeTHON 061acT, NHOPMALMIO O KOTOPOM
Heob6XxoAMMO XpaHuTb B BA. Mpy 3TOM 06bEKTbI MOrYT ObITb Kak peasibHbIMK (Hanpumep, CTYAEHT),
TaKk W abCTpakTHbIMK, (Hanpumep, 3a4eT). OO6bBEKTbI MPEeAMETHON 06/1acTM 06pasytoT Kacchbl
0OBEKTOB, MMEIOLWMX OfMHAKOBbIE CBOWCTBA. Takue KacCbl ONpeAensT Tun cywHocTu (B
Ja/lbHeLeM, NPOCTO CYWHOCTb). TMOHSATME TUM CYWHOCTU OTHOCWUTCA K Habopy OLHOPOAHbLIX
NNYHOCTEN, NpeaMeToB (Hanmp. cywHocTb CTyfeHT, XapakTepusyrowasca hamunmein, HOMepoMm
rpynnbl, HOMEPOM 3a4eTHOM KHWXXKW). KOHKPETHbIA 0ObEKT M3 3TOr0 Knacca 3afaeT 3K3emnisp
CYLLLHOCTW. DK3eMnasp CyLLHOCTW ornpeaensieT KOHKPETHbIN 00beKT B Habope. Hanp., KOHKPETHOro
CTYJ€eHTa, 4/19 KOTOPOro yKa3aHHble XapaKTepUCTUKN UMEIOT KOHKPEeTHbIe 3HaueHus: CemeHos pl
1232009. XapaKTepUCTUKN CYLLHOCTM Ha3blBatOTCA aTpubytamu. Tak, (aMuans, HoMep rpynnbl,
HOMEp 3a4ETHOWN KHVXKM ABNAKOTCA aTpubyTamun cywyHocTn CTyfeHT. ViMeHa aTpubyToB [OMKHbI
ObITb YHUKa/IbHbIM /11 KOHKPETHOrO TUMa CYWHOCTW. [NA pasHbiX TWUMOB CYLLHOCTEA WMeHa
aTpubyToB MOryT MOBTOPATLCA (Harnp., aTpuoyT Pamunng MOXEeT OblTb ONpefeneH Ans MHOrUX
CYLLHOCTel: npenofasatesib, CTYAEHT, aBToOp KHUIM W T.N.). ATpMOYTbl OMpeaenstoT CTPYKTYpy
MH(opMaLMK, KoTopas fo/HKHA BbITb cobpaHa 0 CyLHOCTH.

Cpeaun Bcex aTpubyTOB CYLLHOCTW 0CO60€ MOMOXEHNE 3aHMMAKOT aTpubyThbl, 06pasytoLLme
KoY. Knoy — 3T0 MUHUManbHbIA Habop aTprbyToB, N0 3HAYEHWUSM KOTOPLIX MOXXHO O4HO3HA4YHO
HaiTU Tpebyembli 3K3EMMNAP CYULHOCTW. Pas3nnuyatoT CcufbHble U Cnabble TWMbl CYLIHOCTEN.
CunbHble CYLLHOCTY CYLLEeCTBYIOT camu No cebe, a CyLecTBOBaHWe clabblX CYLIHOCTeW 3aBUCUT OT
CYLLLECTBOBaHUS CU/bHbIX.

MeToanyeckme peKomMmeHaaLMm No NPOBEAEHUIO 1a60paT OPHbIX 3aHA T UIA
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Opyrum anemeHtom ER-mogenu aBnseTca cBasb. CBA3b onpefenser 3aBUCUMOCTb ABYX WK
bonee cywHocteil. C MOMOLLLIO CBA3el OTPaXAOTCA CEMaHTUYECKMe COOTHOLLEHUS MeXay
CyLLHOCTAMM. Hanmume MHOXecTBa CBA3er W OnpefensieT CMOXHOCTb UHMOMOMMYECKUX MOZLENEi.
Mpy nocTtpoeHun ER-mofenn MCNonb3ytoTcs  OMHApHble CBA3W, T.e.  CBA3WM MEXAy [ABYMS
CYLLHOCTAMM. Pa3nunyatoT ciefytoLme TUMbl CBSA3EN:

Cesasb OAMH-K-OAHOMY (1:1). Takas cBA3b ONpeAensieT To, YTO B KaXKAbli MOMEHT BPEMEHM
KaKAOMY 3K3eMmnispy cywHoctn A cooTeeTcTByeT 1 unm 0 3k3emnnapos cywHoctn B (puc.5):
CTYJEHT 3aHMMaeTCs B OAHOMW ayauTopum

GTYAEHT 1 :if: yHRIGE :\:*_1> Y LN ORI

Puc. 5.CBasb 1:1
Css3b OANMH-KO-MHOI'MM (1:M). OHa 03Ha4yaeT, 4YTo OAHOMY 3K3eMMsApy CywHocTh A
COOTBETCTBYHOT HECKO/IbKO 3K3eMM/sSPoB cylHocTh B (puc.6.): MNpenogasatens 06y4aeT MHOMMX
CTYAEHTOB

1 ///\\\ ]
| Ipenoaasarent ~ obyvaer )>—> GIYAEHT
/

Puc. 6. CBAa3b 1:M
CeA3b MHOIME-KO-MHOI'MM (M:N). OHa 03Ha4aeT, 4YTO MHOrMM 3K3emmnaspam
CyLLHOCT! A COOTBETCTBYET MHOI0O 3K3eMnispoB cywHoctn (puc. 1.3): Mpenogasatenn obyyatoT
CTY[EHTOB.

M —

/ . M
I lpenoaasaren ~_ ubyuart @ P GIYAEHT

U Bl
-

Puc. 7. Cssizsb N:M

Bce cBA3W TpebytoT onucaHus, KOTOPOe BK/HOYAET:
NAEHTU(NKATOP CBA3W;
(hOpMY/NIMPOBKY MIMEH CBSA3M C TOUKM 3PEHMS CBS3bIBAEMbIX CYLLHOCTENA;
TUN CBSI3N.

Ocoboe BHMMaHMe nNpu MOCTPoeHMU Mogenn B[, Heob6Xxo4uMO y[ensTb o0b6ecrneveHuto
LIeNOCTHOCTU faHHbIX. LlenocTHOCTb — CcBOINCTBO B/], KOTOPOE NOHMMAETCs, Kak Crnoco6HOCTb b/,
NnoAAepXmBaTb NPaBUIbHOCTb AaHHbIX B M0G0 MOMEHT BpemeHW. lloagepKaHue LEenoCTHOCTU
MOXET paccMaTpMBaTbCAl KaK 3aliuTa fAaHHbIX OT HEBEPHbIX W3MEHEHWUA WM  pa3pyLLEHWIA.
3HauMTenbHass YacTb MpaBw/, OMPeAEnstoWMX LenoCcTHOCTb B, 3aBUCUT OT CMbICMIOBbLIX NpaBun
paboTbl C [JaHHbIMW B KOHKPETHOW NpeameTHOW obnactu. [1o3ToMy npu NPOeKTMpoBaHUKM ER-
MOZeNM HeobxoanMo NoAPO6HO ONpeaenUTb BCE CMbIC/IOBbIE OrpaHWYeHNs 1 NpaBua, CBA3aHHbIE C
06paboTKON AaHHBbIX.

3afaHus:

3agaHune 1. O3HaKOMbTECh C MpefNoXeHHbIM MaTepuaiom
3agaHve 2. CnpoeKkTupyinTe CBA3N K 6a3e AaHHbIX Kagpbl

3afaHne 3. YCTaHOBUTE CBA3b OAMH KO MHOMMM Mexay Tabnuuamu logpasgeneHust
COTpYyAHUKN. B OKHe M3meHeHMe CBA3eld ycTaHOoBUTE (naxxok ObecrieyeHme LefIoCTHOCTY
AaHHbIX. [locne aTOro CTaHyT AOCTYNHbI (naxky KackagHoe 0GHOBNEHME CBSI3aHHbIX
nonen n KackagHoe yaaneHue cBsi3aaHHbIX MONE.

3agaHve 4. 3anonHuTe Tabnuubl
3apaHune 5. OTBeTLTE Ha BOMPOCHI

MeToanyeckme peKomMmeHaaLMm No NPOBEAEHUIO 1a60paT OPHbIX 3aHA T UIA
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3agaHuve 6. CocTaBbTe OTYET O NPOAENaHHON paboTe
Bonpocel:

1 UT0o Takoe BHELUHWIA KNoY?
2. Kak dopmannsyetcsa ceasb 1:1?
3. Kak dopmannsyetcs ceasb 1:M?
4 Kak dopmannsyetcsa ceasb M:N?
NabopaTtopHasa paboTa Ned

Tema: YcTaHOBKa 1 HOpMann3auusi OTHOLLEHWI B 6a3e faHHbIX. OnpegeneHne

QJyHKuMOHaﬂbHOIZ 3aBUCMOCTU
Llenv v 3agayun ypoka: 3aKpenuTb HaBblKW BbIMOSHEHWUS HOPMa/IN3aLMN LaHHbIX
Twn ypoka — nabopaTopHOe 3aHATHe.
MeTozbl 06y4YeHUs — 4aCTUYHO NMOVUCKOBbINIA
ObecrieyeHue 3aHATUSA — NEPCOHa/IbHBIA KOMMbHOTEP.
Xof ypoka
1. O6bACHEHMe HOBOrO MaTepuana
2. BbInonHeHWe nabopaTopHOpaboThI
3. 3akpenseHue NpPoinaeHHOro mateprana (OTBETbI Ha KOHTPO/IbHbIE BOMPOCHI)
4. llopBefeHve UTOroB
JlntepaTypa
1. dygaes [A.9., DygaeBa 3.B. PaspaboTka u 3kcnayataumsi aBTOMATU3MPOBAHHbIX
NH(opMaunoHHbIX cuctem. OUL, «Akagemusa». 2019 (4-ee n3a.cT.)
2. 3.B. dydaes, [1.3. dydaes, basbl gaHHbIX, MOCKBa, 134aTeNbCKUI LEHTP «AKagemMus»,
2020
3. 3.B. dydaes, [1.3. dyaes, PazpaboTka yaaneHHbIX 6a3 gaHHbIX, MOCKBa, N34aTeNbCKUiA
LeHTp «Akagemusa», 2020

TeopeTnyeckune ceegeHUs
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PucyHok 1 — ER gnarpamma TypuUCTUYECKON (hMpMbl

MNepBas HopmManbHas opma ER-guarpammbi

B nepBoit HopManbHOW thopMe ER-Anarpammbl yCTpaHAKTCS aTpubyThl, cofepxalme
MHOXECTBEHHble 3HayeHus, T. €. MNPOU3BOAMTCA BbIBNEHNE HEABHbIX CYLLHOCTEN,
«3aMaCKMpPOBaHHbIX» NoA aTpuoyTbl. Mbl A0MKHbI MPOCMOTPETb CXEMY OTHOLLEHWS U pa3fenunTb
COCTaBHble aTpubyTbl Ha pas3M4YHblE CTPOKWU/CTONGULI. BO3MOXHO, 3Ty onepaumio npuaeTcs
NMOBTOPUTb HECKO/bKO Pa3 A0 TeX Mop, NOKa KaXKAbliA U3 aTPMOYTOB HE CTAHET aTOMapHbIM (C Y4eTOM
CKa3aHHOI0 B NpefblayLuem ab3aue).
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PucyHok 2 — ER gnarpamma TypuCcTUUeCcKOii (hupMbl, NepBoii HOpMaibHOW hopMbl

BTopas HopmanbHas popma ER-guarpammbi

Bo BTOpoOi HOpManbHOW (hopMe yCTpaHAKTCS aTpubyThl, 3aBUCALLME TO/TbKO OT YacTu
YHUKa/IbHOTO UAEHTU(MKATOpa. ITa YaCTb YHUKA/IbHOTO UAeHTU(MKaTOpa onpeaenser
OTAENbHYIO CYLHOCTb.

Jdpyrumm cnosamu, OTHOLLeHWe HaxoauTcs Bo 2H®, ecnm oHO HaxoauTea B TH®D, 1 npu aTom Bce
HEK/NHoYeBbIe aTPMOYTbI 3aBUCAT TOMLKO OT K/TKOUa Lie/IMKOM, & He OT KaKOn-TO ero 4acTu.
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PucyHok 3 — ER guarpamma TypuCcTUYeCKON (hpMbl, BTOPO HOPMabHOM (hopMbl

TpeTbsa HopManbHag hopma ER-guarpammbl

B TpeTbeil HOpmanbHON (hopme YCTpaHAKTCA aTpuOyTbl, 3aBUCAWME OT aTpUOyTOB, He
BXOAAWMX B YHUKaNbHbIA MAEHTU(GMKATOP. DTU aTpubyThbl ABNAKOTCA OCHOBOW OTAENbHOW
CYWHOCTK. Hanprumep paccCMOTPETb 3aKa3 MOXKET TaK Xe U HOPUCT, eC/IM BO3HWKHET Kakoin nn6o
HOPUANYECKUIA BOMPOC; PacCCMOTPETb 3aKa3 MOXET U caM AMPEKTOP, €CNIN BO3SHUKHET KaKoW Hu
OyAab YacTHbIA CAyyail MM BONPOC CTOUT C (PMHAHCOBOM TOYKWN 3PEHUS; HY)KHO pPasbuTb
Tabnmubl Ha 2 13 KOTOPbIX NepBas 6yAeT OTHOCUTLCS K 06bIYHOMY 3aKa3y, e ero pacCMoTpuT
Typonepatop W 4aCTHOMY rfAe ero 6yaeT paccmaTtpvBaTb [ApYyrori paboTHUK (upMbl B
3aBMCUMOCTM OT YaCTHOCTM cNyyas.
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PucyHok 4 — ER gnarpamma TypucTUYECKOW (hMPMbl, TPETEN HOPMabHOW OPMbI
3afaHus:

3agaHue 1. O3HaKoMbTeCh C NpesnoXeHHbIM MaTepuasiom
3afaHue 2. CnpoeKkTUpyinTe CBA3N K 6a3e AaHHOMN

3afaHne 3. YCTaHOBUTE CBA3b OAMH KO MHOMUM Mexay Tabnuuamu [logpasgeneHust
COTpyAHUKN. B OKHe VI3meHeHMe CBA3eld ycTaHOoBUTE (naxok ObecrieyeHme LiefIoCTHOCTY
AaHHbIX. [ocne aTOro CTaHyT AOCTYMHbI (naxky KackagHoe 0GHOBNEHME CBSI3aHHbIX
nonen n KackagHoe yaaneHune cBsi3aaHHbIX MOMe.

3agaHuve 4. CocTtaBuTb OTYET

NabopaTtopHasa paboTa Nob

Tema: ObecneyveHune gocTyna K AaHHbIM Npuy nomMmoLum TexHonornm ADO
Llenv 1 3agaun ypoka: M13yunTtb BO3MOXXHOCTM paboTbl ¢ TexHonornein ADO

Twn ypoka — nabopaTopHOe 3aHATHe.
MeToabl 06y4eHns — penpoayKTVBHbIN
ObecrieyeHue 3aHATUSA — NEPCOHa/IbHBIA KOMMbHOTEP.
Xop ypoka
1. O6bACHEHMe HOBOrO MaTepuana
2. BbinonHeHve nabopaTopHOpaboThl
3. 3aKkpensneHue NpoinaeHHoOro mareprana (OTBETbI Ha KOHTPO/IbHbIE BOMPOCHI)
4. llopBefeHne UTOroB

JlntepaTypa
1. dygaes [O.09., dygaesa 3.B. PaspaboTka M 3Kchnnyataums aBTOMaTM3MPOBaHHbIX

NH(opMaunoHHbIX cuctem. OUL, «Akagemusa». 2019 (4-ee n3a.cT.)
2. 3.B. dydaes, [1.3. dydaes, basbl gaHHbIX, MOCKBa, 134aTeNbCKUI LEHTP «AKagemMus»,

2020
3. 3.B. dydpaes, [1.3. dyaes, PazpaboTka yaaneHHbIX 6a3 gaHHbIX, MOCKBa, N3AaTeNbCKUiA

LeHTp «Akagemusa», 2020

TeopeTnyeckune ceegeHUs
Mnatdopma .NET onpesensieT psg NpocTpaHCTB UMeH, NO3BONAIOLLMX HEMOCPeACTBEHHO
B3aMMO/ENCTBOBATL C NIOKa/bHbIMU U yaaneHHbIMK 6a3amu AaHHbIX (B/1]). BMecTe OHM M3BECTHbI Kak
ADO.NET.
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Mbl paccMoTpuM fBa ypoBHs paboTsl ¢ ADO.NET:
MOLKMOYEHHbIV ypoBeHb (connected layer) — no3BonseT B3auMOoLeicTBOBaTh C 6a30i JaHHbIX C
MOMOLLbKO O6BEKTOB MOAKIHOYEHNS, YTEHWS aHHbIX Y KOMaH KOHKPETHOrO NMOCTaBLUMKA [aHHbIX;
OTK/OYEHHbI ypoBeHb (disconnected layer) — no3BonseT cMoAenMpoBaTh B ONEPaTUBHON NamsTL
JaHHble 13 6a3bl JaHHbIX C MOMOLLbI MHOMOYMCIEHHbIX KNacCoB U3 MPOCTPaHCTBa MMEH
System.Data (DataSet, DataTable n 1.4.)
CyulecTByeT U TPeTbsi BO3MOXKHOCT b B3aUMOENCTBMS C 6a3aMm JaHHbIX Yepe3 00beKTHYHO
mogenb C#, ¢ nomowbto ORM-thpelimBopka Entity Framework 4.0, KOTOpyto Mbl MOKa
paccmaTpuBath He Oygem.

lMpocTpaHcTBO NMeH System.Data

ADO.NET nocTaBnseTcs ¢ TpeMsi MPOCTpaHCTBaMM UMeH K/iMeHTa 6a3bl JaHHbIX: OfHO
ans SQL Server; BTopoe — Ans Nt060W 6a3bl AaHHbIX, AOCTYNHON Yepe3 OLE DB; TpeTbe — Ans
MCTOYHMKOB faHHbIX Open Database Connectivity (ODBC) . Ecnu BbibpaHa 6a3a aHHbIX,
oTnnyHada ot SQL Server, To oTaatoT npegnoyTteHne OLE DB, ecnv TONbKO He OKaXXeTcs, UTo HeT
apyroro Belibopa kpome ODBC. Ecnun e B KauecTse 6a3bl aHHbIX Ucnonb3yetcs Oracle, To Ha
caiite Oracle .NET Developer MoXHO nonyumTb nx noctaswmka .NET — ODP.NET.

C Toukm 3peHnsa nporpammuncTa, Teno ADO.NET coctaBnseT 6a3oBast cbopka ¢
nmeHem System.Data.dll. B aToM 4BOMYHOM (haiinie HAXOAATCA NPOCTPAHCTBA MMEH, KOTOpbIe
NpPeACTaBNAT TUMbI KOHKPETHOro noctaswmka faHHbiX ADO.NET, 3to: Odbs { }, OleDb { },
SqlClient { }, v kpome Toro: Common { }, Sql { }, SqlTypes { } n gpyrve.
BonbLUIMHCTBO LWabnoHoB NpoekToB Visual Studio aBTOMaTUUECKN CCbINAOTCA Ha 3TY K/IHOUEBYHO
onbnmnoteky System.Data { } goctyna K faHHbIM. OfHaKO /19 UMMOPTa HY>KHbIX NPOCTPaHCTB
MMeH HEO6XOAMMO U3MEHWTL KOAOBbIE (Palifibl, HanprUMmep:

using System;

using System.Data;

using System.Data.SqlClient;

YuTtute Takxke, 4To Kpome System.Data.dll, cyLecTBytoT 1 fpyrue opueHTUPOBaHHbIE Ha
ADO.NET c6opku (Hanpumep, System.Data.OracleClient.dll unn System.Data.Entity.dll), koTopble
HeobX0AMMO BPYUHYHO YKa3blBaTb B TEKYLLEM MPOEKTE C MOMOLLbIO AMa/IOroBoro okHa Add
Reference ([lo6aBfieHne CCbINKK).

KomnoHeHTbI ADO.NET
[ByMsA 0CHOBHbIMW KOMNoHeHTaMmy ADO.NET ans foctyna K aHHbIM 1 UX 06paboTKm
ABNAKOTCA NocTaBLUMKN faHHbIX .NET Framework n DataSet.
MoctaBwmMKN gaHHbIX .NET Framework
— 3TO KOMIMOHEHTbI, KOTOPbIE CreunanibHO CKOHCTPYUPOBaHbI A5 06paboTKN faHHbIX U
ObICTPOro, OAHOMPOXOLHOI0 JOCTYNA K AaHHbIM TO/IbKO AJ19 YTeHUS:
1. O6bekT Connection ob6ecneymBaeT NOAKIHOYEHNE K UCTOUHUKY AaHHbIX.
2. O6bekT Command no3BonseT obpallatbcsa K KoMaHaam 6asbl JaHHbIX /15
BO3BpaTa faHHbIX, U3MEHEHUS [JaHHbIX, BbIMOMHEHUA XpaHUMbIX NPOLeAYpP Y nepeaayn nunm
nonyyYeHns CBeAeHNIA 0 napameTpax.

3. DataReader o6ecreunBaeT BbICOKONPON3BOANTEbHbIN NMOTOK JaHHbIX 13
NCTOYHMKA JaHHbIX.
4, DataAdapter npegocTaBnsieT «MOCT» Mexay 06bekToM DataSet 1 ICTOUHNKOM

AaHHbIX. DataAdapter ncnonb3yeT 06bekTbl Command 4/19 BbINoHEHNA KoMaHg, SQL Ha
NCTOYHMKE faHHbIX Ans 3arpy3ku DataSet ¢ faHHbIMU 1 COrNacoBaHUsA U3MEHEHWIA JaHHbIX,
BbINOMHeHHbIX B DataSet, BHOBb C UICTOYHUKOM AaHHbIX.
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5. Parameter npefcTaBnseT MMEHOBaHHbIV NapameTp B NapameTpr3oBaHHOM
3anpoce.
6. Transaction MHKancynnpyeT TpaH3akLuuio B 6a3e JaHHbIX.

KOHKpeTHbIe MMeHa 3T1X OCHOBHBIX K/1aCCOB Pas3/iMyaroTcs Y pas/IMyHbIX NMOCTaBLLMKOB
(Hanpumep, SglConnection, OleDbConnection, OdbcConnection n MySqlConnection), HO Bce 3Tn
06bEKTbI MOPOXKAEHBI OT OAHOMO U TOrO e 6a30BOro Knacca (B c/yyae 06beKTOB MOAK/IHOUEHNS 3TO
DbConnection), KOTOpbIin peann3yeT naeHTUYHbIE HTepeichl (Bpoge IDbConnection). MoaTomy
eC/ Bbl Hay4MTechb paboTaTb C O4HMM MOCTABLLMKOM [aHHbIX, TO JIEFKO CMPaBUTeCh U C
OCTa/IbHbIMMU.

Knacc DataSet B ADO.NET

— CreynanbHO CKOHCTPYMPOBaH 415 JOCTYNa K AaHHbIM HE3aBUCKMMO OT UCTOUYHMKA AaHHbIX.
[M03TOMY OH MOXET 6bITb MCMO/b30BaH CO MHOTUMU U PasHbIMU UCTOYHMKAMW AaHHbIX, ¢ XML-
[AaHHBIMU MW NS yNpaBneHus JaHHbIMUW, NOKabHbIMK 41 NpunoxeHus. DataSet cogepxut
KOJNEKLMIO OJHOr0 UM HeCKONbKUX 06bekToB DataTable, COCTOALLMX M3 CTPOK U CTONBL,0B
[aHHbIX, @ TAKXXe NePBUYHBIA K04, BHELLIHWIA KN4, OrpaHUYeHme 1 CBSA3aHHbIE CBEAEHNS O
[aHHbIX B 06bekTax DataTable.

Mpumep «[pogaxka 6UNETOB B KMHOTEATPE» AEMOHCTPUPYET Crnocob paboThl €
MCTOYHNKOM [laHHbIX B aBTOHOMHOM pe>kume. Tpu nonyydeHmn DataSet ¢ nomoLbio 06bekTa —
afianTtepa faHHbIX KnHolTableAdapter nogkntoYeHNe OTKPbIBAETCA U 3aKpblBae T CA
aBToMaTu4yeckn (metog kKnHolTableAdapter.Fill(this.kinoDataSet.knH01);). BuayanbHblii
KoMnoHeHT dataGridViewl oTobpaxaeT cogepxxmmoe kinoDataSet uepes CBA3YHOLNIA KOMMNOHEHT
KnHolBindingSource. Monyuns 06bekT DataSet, nporpaMma MOXeT NpocmaTpuBath 1
obpabaTtbiBaTb AaHHble 6€3 3aTpaT Ha CeTEBOM TpathnK. A CNN HYXXHO 3aHECTU U3MEHEHUS B
XpaHuvLLe JaHHbIX, TO afanTep AaHHbIX (MeTOA
KnHolTableAdapter.Update(this.kinoDataSet.kuHo1);) BbINOMHSAET AEACTBUSA NO OGHOBNEHUIO
[aHHbIX — NPY 3TOM MOAK/IHOYEHME 0T KPbIBAE T CA 3aHOBO /15 NPOBeAeHNsI 0GHOB/IEHWI B 6a3e,
Mocsie Yero cpasy >ke 3akpblBaeTcs. JIerko npeacTaBuTb cebe pernaMmeHT paboTbl HECKObKUX
KaccupoB € O4HOM 6a30i AaHHbIX — M0C/e BBOAA MH(OPMaLLMK 0 NPOAaHHBIX 6uneTax 4OCTaTOYHO
NNLWb HAXXaTb KHOMKY «O6HOBUTL». MpomMogennpyiite paboTy HECKO/IbKMX KacCUPOB C O4HOM
6a30/li faHHbIX B CBOEN NIOKasIbHOW CETMW.

3afaHue
1. 3anyctute VisualStudio

2. CospaliTe HOBbIV NPoeT
3. OTKpbITb OKHO Data Explorer gisi nofkntoveHns 6asbl JaHHbIX

Database Explorer * 21X
Qx| 4§ 5|k .

- & Metification Hubs
- @ SQL Databases
4 ¥ Data Connections

E - 2 noapkosa-nK\sqlexpress.db_books.dbo
- [ noapkosa-nKk\sqlexpress.detali.dbo
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4. Jlo6aBbTe HOBOE NOAKNHOYEHME
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5. TlogknounTs cepsep

6. Ha BKnagke coeguvHeHVe YKaXWUTe TUM CepBepa KOTOPOe CoBMajaeT ¢ TUNoM cepeepa MS
SQL

7. YcTaHOBUTe MepeksoYarte/ib UCMosb30BaTb BCTPOEHHYHO YUYETHYIO 3amnuchb

8. BblbepuTe Bally 6a3y AaHHbIX U3 CNIUCKA, MPOBEPLTE COEAMHEHNE N NOAKOUNTECH
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9. TpoBepuTb coeanHeHue. MNMoAKIOYUTL CepPBEP
10. NpoBepbTe UTO BCe HEOOXOAMMbIE 0OBEKTLI MOABUINCH B CMIMCKEe 00BbEKTOB 6a3 AaHHbIX
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4 @. nospkosa-ne\sglexpress.uch_proz.dbo
4 & Tables

EH gruppa

R isuchenie

B kafedra

BH kafedra_copy

BR predmet

B prepodavatel

B prepodavatel_copy
B student
Bf uspevaemost

I v A v S A

Views
Stored Procedures

" Functions
[ = Synonyms
b Types
[ 0 Assernblies

11. YctaHoBuTe 3HaveHue True y o6bekTa ADOConnection B cBolicTBe Connected
12. Co3paiiTe MeHIO Ha rniaBHoi thopme

Riml
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13. Co3pgaiiTe hopmbl AN 3amnofHeHWs ceeaeHmin Hanpumep, cBefeHus o rpynne (Popma
«Y4ebHas rpynna» 3anyckaerca npu sbloope CTyaeHTbl — "pynnbi)

14. BbiBOAMM CBefeHMs 3 Tabnuubl rpynna Ha hopmy. Jobasum Ha hopmy 6bekT Data Sourse v
HacTpouM ero. Bbibupaem cooTBeTCTBYHOWMIA Connect.
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15. Bblbupaem COOTBETCTBYHOLME OOBEKTDI
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16. Mopkntoyvaem DataGridView.
17. Bbibupaem cooTeeTcTBYOWMIA Data Souse n Data Set
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18. [l06aB1Tb M HaCTPOMTb Hasurartop. INpukpenum ero K Tem e Data Souse n Data Set 4To ©
OCHOBHYHO Tabnuuy.
19. MpocmoTpeTb pe3ynbTaTr. AHaNOrMyHo fobasbTe popmy Kadegpa.
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3afiaHune CAMLLIKOM BbICOKOrO MPUOpMTETa MOXKET NINLINTL PECYPCOB ONepaLiOHHYH CUCTEMY U
ceTeBble (DYHKLMN, YTO MOXKET BbI3BaTb NPO6IeMbI NPy 3aBepLUeHnn paboTbl SQL Server n
BbINO/IHEHWM Ha CepBepe ApYrnx agMUHUCTPATUBHBIX 3a4ay.

6e30MacHOCTb

Permissions

Pa3peLUeHns Ha BbINOHEHUE XpaHUMON npoLeaypb! sp_configure 6e3 napaMeTpoB MM TO/MBKO C
repBbIM NapameTpoM Nno yMo/YaHUIo NPeAoCTaBNAOTCSA BCEM NONb30BaTENAM. 15 BbINONHEHNS
npoueayps! sp_configure ¢ 06onMmun NapaMeTpamu 4S8 U3MEHEHUS napameTpa KOHMUrypaumm nunm
3anycka nHcTpykumn RECONFIGURE Heobxoanmo nmeTtb paspelleHe ALTER SETTINGS Ha
ypoBHe cepsepa. PaspelueHne ALTER SETTINGS HesiBHbIM 06pa3oM NpefocTaBieHO
npegonpeaeneHHbIM ponsam cepeepa sysadmin u serveradmin .

HacTpolika napameTpa noBbILLEHWS NPUOPUTETA

1. B o6o3peBaTene 06bEKTOB LUENKHUTE NPaBOVi KHOMKOM MbILLK CepBep 1 BblbepuTe
nyHKT CBOWCTBA.
LLlenkHuTe y3en Mpoueccopbl .
B pasgene MNoToku yctaHoBuTe (hnaxkok MoBbicUTb NpuoputeT SQL Server .
OcTaHoBuTE 1 cHOBa 3anycTuTe SQL Server.

Hwn
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HacTpolika napameTpa MnoBbILLeHNS NpropuTeTa

1. YcrtaHoBuTe coefiMHeHMe ¢ KomnoHeHToM KomnoHeHT Database Engine.

2. HanaHenn «CtaHgapTHas» Haxmute Co3garthb 3anpoc.

3. CkonupyiTe CneayroLmin nprMep B OKHO 3amnpoca U HOKMUTE KHOMKY BbINoNHUTL. B aToM
npUMepe ONUCbIBaeTCA UCMO/b30BaHMe NpoLeaypbl sp_configure Ans 3aaHns 3HaYeHUs
napametpa priority boost paBHbIm 1.

SQLKonunpoBsatb

USE AdventureWorks2012 ;

GO

EXEC sp_configure 'show advanced options’, 1;
GO

RECONFIGURE ;

GO

EXEC sp_configure 'priority boost’, 1 ;
GO

RECONFIGURE;

GO

UT06bI 3MEHEHMS BCTYMNWAN B CUTY, HEOOXOAMMO Nepe3anycTUTb cepBep.

3agaHwue
1. YcTaHOBMTE MPUOPUTET B PeXXUMe MeHeKepa

2. VI3MeHMTe NpMopUTET B KOMaHAHOM PeXMMe
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