MunuctepcTBo o6pa3oBanus Pecyonmku benapych
Yupexaenrue o0pa3oBaHus
«benopycckuii rocy1apCTBEHHBIN YHUBEPCUTET
UHOOPMATUKU U PATUOITEKTPOHUKI

q)aKYJ'IBTCT KOMIIBIOTCPHOTO IIPOCKTUPOBAHUA

Kadenpa npoextupoBanms nHGOPMAITMOHHO-KOMITBIOTEPHBIX CHCTEM

B. ®. AnekceeB, U. H. borarko, I'. A. ITuckyH

CTPYKTYPhbI U bA3bI JAHHbBIX.

HOCOBMUE JJIsA KYPCOBOT' O IIPOEKTUPOBAHUA

Pexomenoosano YMO no obpazosanuio 6 obracmu unghpopmamuxu
u paouosnexmponuxu 0 cneyuarvrocmu 1-39 03 02
«IIpocpammupyemoie MoOOUNbHBIE CUCTNEMbLY 8 KaYecmae Nocoous

Musnck BI'VUP 2017



VIK 004.65(076)
BBK 32.973.26-018.2473

A47
PereH3eHTHL

Ka(bezlpa IMpOorpaMMHOIO 00ecIIeYeHMS BEIYUCIIMTSIBHON TEXHUKHU
N aBTOMAaTU3HUPOBAHHBIX CUCTCM BeHOpy00KOF0 HannrOHAJIBHOI'O

TEXHHYECKOTO YHHUBEPCHUTETA
(mpotokon Nell ot 09.06.2016);

3aBeAyIOMUA Kadeapon 310poBOro 0opasa KU3HU

yupexJieHns oopazoBanus «benopycckas rocygapcTBeHHasi akaieMus CBSI3NY,

A47

JIOKTOp TEXHUYECKUX HayK, npodeccop B. U. Kypmanie

AJiekceeB, B. @.

CtpykTypbl = u  0a3bl  jaHHbIX. llocobume 1 KypcoBOro
npoektupoBanus : rnocodue / B. @. Anekcees, . H. boratko, I'. A. ITuc-
KyH. — Musck : BI'YUP, 2017. -84 c. : u.

ISBN 978-985-543-338-6.

[TpuBonsTcs oOmme TpeOoBaHUS K KypCOBOMY TMPOEKTY M METOAMYECKHe
PEKOMEHJIAIUKU TIO0 BBIMIOJHEHUIO PA3/CIIOB TOSICHUTEIHHOW 3alMCKH W TpapuIecKoit
yacTu mpoekTta. [locoOme MokeT OBITh HCIONB30BAHO CTYACHTAMH, MarucCTpaHTaMH,
aCTIMpaHTaMU U CIEIUATNCTaMH, 3aHUMAIOIIIUMHUCS pa3pab0TKoM 0a3 TaHHBIX.

VIIK 004.65(076)
BBK 32.973.26-018.25173

ISBN 978-985-543-338-6 © Anexcees B. @., borarko U. H.,

[Muckyn I'. A., 2017

© YO «benopycckuii rocyJapCTBEHHbII
YHUBEPCHUTET HH(POPMATHKH
U paguodTeKTpoHukmny, 2017



COJIEPKAHUE

1 OOGuue TpeOOBAHUS K KYPCOBOMY TIPOCKTY ..vvreirrrreessrrresssrersssssessssssressnssesssseessnnns
1.1 Ilesntb KypCOBOTO MPOEKTHPOBAHUS «....veevveeasrerasneeanneessneesnneessnessnesssessnsessnnns
1.2 TemaTrika KYPCOBOTO MPOCKTUPOBAHMS. ...c.vvveerrreevreessreesssessssesssessssesssseessses
1.3 CTpyKTypa U COAEPIKAHUE KYPCOBOTO TIPOCKTA. ..ccuvveerereernreesnreesreesreeassneessnas
1.4 CtpyKTypa ¥ COAEPKAHUE MOSICHUTEIBHOM 3AITUCKH ....ccvvveeireesnreeereeenneeenenes

2 AHanm3 rpeaMeTHON 00IacTi U ee hopMaTu3aius
JUTSL IPOEKTUPOBAHUS OQ3BI IAHHDBIX ...ecvvveenreeestreesieeessreessneesseessessssesessseesssessneens
2.1 OnucaHne TPEIMETHOM OOJTACTH «...vveervveeiieesireesiieesteessteeesiseessseessnesssbeesnnesanes
2.2 Ananu3 nH()OpMaIMOHHBIX TOTPEOHOCTEN MoJib30BaTeeh

Y TIPEJIBAPUTEIHEHOE OTICAHUE 3ATIPOCOB ...vevveerteeiressreanreesseesieesneesseesineessaines
2.3 Omnpesnenenue TpeOOBaHUN U OTpaHUYEHHUM K 0a3e TaHHBIX

C TOYKH 3PCHUS TIPEAMETHOM OOTTACTH .. .evveenvieantereeeeesbbinnsseesneeeessseessneessneens
2.4 TIOCTaHOBKA PETIACMOM 3ATIATM .....vvveesereesireessressssessssbenssesssseessssaessenssssesssensnns

3 IlpoektupoBanue 6a3bl JaHHBIX JIJIs1 OCHOBHOT'O BUJIA IEATEILHOCTH
paccMaTpUBAEMOMN TPEIMETHOM OOTTACTH «....vvvsereiiareesssiesabineestheesnreesnneesnnesanseeensns
3.1 Pa3zpaboTka nHGOIOTHIECKON MOJIEIH MPEeAMETHOM 00macT 6a3bl

TIAHHBIX +..vteuteesuteessseessseeasssaessseessseessseessseesadEbe s e seeasseessteesnseeanbeeabeeenbneeanneeanneeas
3.2 Bri6op 1 000CHOBaHUE UCTIONH3yEMbIX TUIIOB JaHHBIX

U OTPAHUYCHHM (JIOMEHOB) 1..vvvvvesssvesiinnstnessstensssseessssesessssessssssesssnsnsssssseessnses 20
3.3 IIpoeKTHPOBAHUE 3ATIPOCOB K 0836 TAHHBIX .....vevvevrersreanreesreesieesinessnesnseennes 33
3.4 TIporpammHast peanu3anusi 1 JOKYMEHTUPOBAaHUE 0a3bl JAHHBIX ................ 50

4 TlpumeHeHHe pa3pabOTAHHOM OA3BI JAHHBIX ..vvveeirvreesisieeesisreeessneessseeessssesesnsenes 52
4.1 PYKOBOJCTBO TIOJTB3OBATEIIS «:uuvveeennrresasrenessreeesssnnsssssnesssseesssssseesnsnsessnneeens 52
4.2 AIMUHUCTPUPOBAHUE 0A3BI JAHHDIX ....vvvveivveeesssreesssinesssseessssesessneesssseeans 53
4.3 Peanu3anusi KITACHTCKHX 3AITPOCOB ..veevvvereirreeessreesssnesssseessssesssnsssessssneans 58
4.4 O60CHOBaHME U pealM3alys MeXaHu3Ma o0ecrieueHus: 0e30MacHOCTH

U COXPAHHOCTH JTAHHBIX ...vvveesteeessseeessssesessssnssssssssssssessssssesssnssesssnssesssnsesssnses 59

[Tpunoxenue A (cipaBouHoe) BapuaHThl IPEIMETHON OOTACTH ...cc.vvvvvvvrereeeenene 71

[Tpunoxenue b (o0s3aTenprOC) [Iprmep odopmiteHus 3aganus

IO KYPCOBOMY TIPOCKTY ...uvviiiiriiessirinesssissssssessssssssssssssssssnesssbassssssasssssnsnsssnnsssssnnnas 77

[Tpunoxenue B (cnpaBounoe) [IpumMep NUCTUHTAa TPOrPAMMHOTO KOAQ .........n.... 79

CHIUCOK UCTIONB30BAHHOM JTUTEPATYPBI +envvveeiirerestrreessseessreeasssseeesssseeessnseessnsenss 83



1 OBIIUE TPEBOBAHUSA K KYPCOBOMY ITPOEKTY

1.1 Ilessb KypcOBOI0 NPOCKTHPOBAHUS

[leapt0 KypcOBOTO MPOEKTUPOBAHMS SIBISIETCS MOJYYEHHUE MPAKTUYECKUX
HAaBBIKOB 110 IPOEKTUPOBAHUIO, Pa3pabOTKe U BBEACHUIO B SKCILTyaTaluio 0a3bl JaH-
Heix (B/]) ¢ yuerom BpIOOpa ONTHUMAaNbHON CHUCTEMBI yHpaBiieHUS 0a30d JaHHBIX,
MPOEKTUPOBAHUS OCHOBHBIX 3alIPOCOB M BBIOOpA WM pa3pabOTKU KIMEHTCKOTO Mpo-
rpaMMHOro odecnedeHus s padotsl ¢ bJl. [Inst gocTmkeHus mocTaBiIeHHON LEnH
BBINOJIHIETCS. M3yYEHUE MPEAMETHOM o0nacTu ¢ mocienyrome gopmanusanuei,
aHaJIU3 UHPOPMAILIMOHHBIX MOTPEOHOCTEN KIIMEHTCKOTO IPOrPaMMHOTO 00eCIeUeHUs
(ITO), ocymecTBasieTcss BBIOOp MporpaMMHOro MHTepdeiica mexny kineHTckum 110
u bJ1, BBINOJIHSAETCA MPOEKTUPOBAHUE, IPOTPAMMHUPOBAHUE U HAYAJIBHOE HATIOJIHEHHE
0a3pl JaHHBIX, & TaKXKe MPOECKTUPYIOTCS OCHOBHBIE 3ampochl K B/l oT Heckonbkux
IpyII NOTEHIMAIBHBIX MTOJb30BaTEIEH.

Pe3ynpTaToM BBINOJHEHUS KYpCOBOTO MPOEKTA SIBIASETCS KOMIUIEKT JOKYMEH-
TOB, JAIOUIUI OTBET O COJIEP>KAHUH MPOEKTHOIO PEIICHMSL.

1.2 TemaTHKa KypCcOBOI0 NPOEeKTHPOBAHUS

TeMarrka KypcOBOTO MPOEKTHUPOBAHUS JIOKHA OBITh aKTyaJbHOM, COOTBET-
CTBOBaTh COBPEMEHHOMY COCTOSIHUIO U MEPCIEKTHUBAM PA3BUTHUS HAYKH, TEXHUKHU U
oOpa3oBaHus.

Temoil KypcoBOTO MPOEKTUPOBAHUS siBIIsieTcs pa3padotka B/l m momkirodae-
Mmoro k b/] kimmentckoro 10, nmpeaHazHavy€HHBIX IS TOAIEPKKU PaObOTHI OJTHOM WM
HECKOJIBKHX TPEIMETHBIX oOsiacteil. BapuaHThl mpeaMeTHON 001acTH U UCXOJHBIC
naHHbIe 15 pa3padoTku b/l npeacTaBieHbl B MPUIOKEHUHN A.

1.3 CTpykTypa M co/iep’KaHue KypcOBOro MNpoeKTa

Conepxxkanne ¥ 00beM KypcoOBOTO MpoekTa ompeaensatoTcs kadenpoit. Kypco-
BOU MPOEKT BKIIFOYACT:

— 3aJJaHUE HA KypCOBOE NPOEKTUPOBAHUE;

— MOSICHUTENBHYIO 3aIMCKY;

— rpaUuecKyro 4acThb.

3ajaHie Ha KypCOBOE€ IMPOEKTUPOBAHME JIOJKHO IMOJIHOCTBIO OTpaXkaTh MpO-
necc pazpabotku bJl u npunoxkenus k Hell. 3agaHue Ha KypCOBOE MPOSKTHPOBAHUE
JOJKHO COAEPKATH:

— WCXOJIHbIE JIaHHBIC K MPOEKTY, BKIIIOYAIOIIUE B ceOs oOime TpeOoBaHUS K
npoektupyeMor bJl, ncnosnb3yeMbplM IPOrpaMMHBIM CPEICTBAM U HUCIOJIB30BAHHOU
cucteme ynpasienust 6azamu gaHHbiX (CYB/I), g3bIKy mporpaMMHpOBaHUs KIHEHT-
CKOTO TPUJIOKEHHMSI, TPeOOBaHUS, TPEIBABISIEMbIE K MMPEAMETHOU 00acTu U nHPOP-
MAaIMOHHBIM MOTPEOHOCTSIM MOJIb30BaTENEH, a TAKKE IPYrUe ClieluaibHble TpeOoBa-
HUS,



— COZIEP’)KaHUE PACUYETHO-TIOSICHUTEILHOM 3aMMCKH, MPEICTAaBICHHOE B BHUIE
NepeyHs MOJUIeKAIUX pa3paboTKe BOIPOCOB;

— nepeyeHb 0043aTENBHOr0 rpauIecKOro MaTepHraa;

— KaJleHAapHbIN rpaduK paboThl HAJT IPOSKTOM Ha BECh MEPUO]T IPOSKTUPOBAHUSI.

[Tpumep odopmiteHUs 3aaHUS 0 KypCOBOMY TTPOCKTY MPEACTABIICH B MPHUJIIO-
JKeHuu b.

[TosicaurensHas 3anucka (I13) comepxkutr 20-30 cTpaHuUll MaIIMHOIKUCHOTO
TEKCTa.

I'paduueckas yacts (I'Y) KypcoBoro npoexra A0MKHA 00s3aTEIbHO BKIIIOYATh:

— CTPYKTYpY IIPOEKTUPYEMOil 6a3bl TaHHBIX Ha OJTHOM JHcTe popmara Al (ass
PEIIMOHHON 0a3bI JAHHBIX 3TO TUArpaMMa «CYIIHOCTh — CBS3bY);

— IDEFO/IDEF3-auarpaMMbl, OTpakaroniue OW3HEeC-MOJEIH IPOIECCOB H
IIpeTHa3HAYCHHBIC JIJISI OMUCAHUS TMPOIECCOB M (DYHKIMA CHUCTEMBI B MPEIMETHOM
o0JiacTu 0a3bl TaHHBIX.

I'paduueckyro 4yacTb KypcOBOTO IMPOEKTa PEKOMEHAYETCH pa3padaThiBaTh C
nomoliipio Hanbosee coBpemeHHbIX CASE-cpencTB aiis MpoeKTUPOBaHUS U JJOKYMEH-
TUpOBaHMs 0a3 JaHHBIX, a TAK)KE C MOMOIIBIO rpadudeckux peaaktopos (PhotoShop,
CorelDraw, VisioPro, Adobe Illustrator u np.).

1.4 Crpykrypa u coJep:KaHue MOSICHUTEJILHON 3aNMCKH

OO0muMu TpeGoBaHUAMU 1O OQOPMIICHUIO MOSICHUTEIBHON 3alMCKU K KYpCO-
BOMY MPOEKTY SBJISIFOTCS: YETKOCTh M JIOTUYECKAsl MOCIE0BATENBHOCTD H3JI0KEHUS
MaTepuana, yoeauTelIbHOCTh apryMeHTaluiu, KPaTKoOCTh U SICHOCTh (hOPMYJIUPOBOK,
UCKJTIOYAIOIIMX HEOJHO3HAYHOCTh TOJKOBAaHMSI, KOHKPETHOCTh M3JI0KEHUS pe3yJsIbTa-
TOB, JOKa3aTeJIbCTB W BBIBOAOB. llosicCHWTENbHAs 3amuCKa K KypCOBOMY MPOEKTY
JOJKHA B KPATKOM M 4yeTKoW (hOpMe pacKpbIBaTh TBOPUECKUI 3aMbICEN MPOEKTaA, CO-
JIEp’KaTh MPUHATHIE METOIbI MPOEKTUPOBAHUS M pa3pabOTKH, CONMPOBOXKIATHCA WJI-
JHOCTpalUsIMU: U300pa’keHUAMH padoydeil mporpammel, rpadukamMu, 3CKU3aMu, TUa-
rpaMMaMH, CXeMaMH U T. T1. [TosicHuTebHAS 3anCcKa BKIIFOYAET CIEIYIOIINE Pa3/elibl:

1 TuTynbHBII JIUCT.

2 Pedepar.

3 3ajaHue o KypcoBOMY IPOEKTY.

4 ConepxxaHue.

5 [lepeucHb yCcIOBHBIX 0003HAYCHHH, CHMBOJIOB U TEPMHHOB.

6 Beenenue.

7/ AHanu3 npeMeTHOM 00J1acTy U ee hopManu3aius Jjis MpOeKTUpoBaHus Oa-
3bl JAHHBIX.

8 IlpoexkTupoBaHue 0a3bl JAHHBIX AJIE OCHOBHOI'O BHJA NIE€ATEILHOCTH pac-
CMaTpUBaeMO# NpeIMETHOM 00JacTH.

9 Ilpumenenue pa3paboTaHHON 0a3bl TAHHBIX.

10 3akntouenwue.

11 Ipunoxxenus.

12 Cniucok UCcnoJib30BaHHBIX UCTOYHUKOB.



2 AHAJIM3 IPEJMETHOM OBJIACTH
N EE ©OPMAJIN3ALNUA IJIA ITPOEKTUPOBAHUA
BA3bI JAHHBIX

2.1 Onucanue npeaMeTHOH 00J1acTH

[IpeameTHas 061acTh — YacTh peaJbHOTO MHpPA, MOJIeKAIAs] U3YUCHHIO C 1ie-
JBI0 OPTaHU3alMK YIPABJIEHUA U B KOHEUHOM UTOre aBToMaTtu3anuu. OHa CONEpKUT
B cebe mH(popMaluio, KOTOpyro HeoOxoaumMo (hopMau30BaTh JJiI BHECEHHUS B 0azy
JAHHBIX.

B pesynbrare dpopmanuzanuu uHPOpMaLIMK O IPEIMETHON 001aCTH MbI TOJTY-
YyaeM JIaHHbIE B BUJIE CYIIHOCTEN U UX aTpUOYTOB.

JlanHbie — 3T0 MHPOpManus, 3apuKCHUpoBaHHAS B HEKOTOPOH (Gopme, mpuro -
HOH JJ14 nocneayooiei o0paboTku, nepesay U XpaHeHUsl, HalpuMep, HaXOo1ascs
B namMsaTu DBM miam moarorosiieHHas i1 BBojga B DBM.

CylIHOCTh — 3TO BBIJICJICHHBIA Ha KOHIENTYaJIbHOM YPOBHE OOBEKT JJisi 0a3bl
naHHbIX. CyIIHOCTH MPECTaBISAIOT cO00M TaOnuubl B 0a3e JaHHBIX, COAEpIKAIIUE
OTpeICJICHHBIC TaHHbIC, Ha3bIBacMble aTpuOyTamu. [IpuMepamu CyIHOCTEH SBISIOT-
Csl OTZICJIbHBIA CTYACHT, TPYyIIa CTyJACHTOB, ayJJUTOPHS, BpeMs 3aHITUH, CJIOBA, YUC-
J1a, CHMBOJIBI.

DK3eMIUISIP CYIIHOCTHA — 3TO KOHKPETHBIN MPEICTaBUTEND JAHHOM CYIIHOCTH.

ATpuOyTHI CYIIHOCTEH CO/AEpX aT JaHHbIe, BHECEHHBIC MOJH30BATEIIEM WIU
aaMUHUCTpaTopoM. i pensuuoHHBIX 0a3 MaHHBIX aTpUOYTHl MPEICTABISIOTCS B
BHJIE€ CTOJIOIIOB TAOJIHII.

3anuck B BJ] mpencrapnsier coboit 1aHHBIC, 3allMCAHHBIC B CTOJIOILBI OIpese-
JIEHHOU TaOJIUIBI.

AHanu3 npeaMeTHOW 00JIaCTH COCTOUT U3 €€ MOJAPOOHOTO OMHUCAHMS, BbIIENE-
HUS MOJIE3HON MHPOpPMaLIUK U ee Tioclieaytoneil (jopmMan3anuu B JaHHbIE.

Onucanue npeAMETHOW 00JIaCTH MpEACTaBiIsieT cOOOM BBISBICHUE IMOJE3HON
nH(pOpMaUK, KIHOYEBBIX 3aKOHOMEPHOCTEN U MPaBUil, KOTOPBIE PaCIpOCTPAHSIIOTCS
B Hell. DopMaluzaiys npeAMEeTHON 001aCTH €CTh OIpee]ICHUe COBOKYITHOCTH CYIII-
HOCTEH 1 X aTpuOyTOB, MPUCYIIUX UMEHHO ATOW MPEIMETHON 00JacTH, C MOCIeay-
IOIIMM OMPEICIICHUEM B3aUMOCBSI3€id MEX1y HUMH.

2.2 Anaan3 nHGpopMaIHOHHBIX NOTPeOHOCTE MoJIb30BaTe el
U NMpeIBApUTEIbHOE ONMCAHUE 3alIPOCOB

B mporecce BbmonHeHus aHanu3a WHGOPMAIIMOHHBIX MOTPEOHOCTENH HE0OXO-
JIUMO BBITIOJTHUTH CJICTYIOIIEE:!

— OMPENENUTh TPy MOTEHIIMATBHBIX TOJIb30BaTeNIe 0a30M JaHHBIX;

— chopMynMpoBaTH OTpaHUYCHHS W TPUBUIICTHH, KOTOpPbIE OyAyT NpHCBau-
BaThbCsl KOKIOW TpyNIe, HA MPEJOCTABICHUE, BHECEHNE, OOHOBIICHUE, N3MECHCHUEC |
yAaJICHUE TaHHBIX.



[IpenBapurenbHOE ONMCAHKUE 3aIIPOCOB 3AKIIIOYAETCS B ONPENEICHUH BCEX I10-
TEHIUAJIBHBIX 3alPOCOB OT BBIICOMUCAHHBIX TPYII NOJIb30BaTeNel, 0OpaIaronmxcs
K XpaHUMbIM B 0a3e JaHHBIM, KpaTKOE MOSICHEHUE THUIla JeUCTBUs (M3MEHEHHE, 00-
HOBJICHHE, T0OABJICHUE), COBEPIIAEMOT0 HAJl STUMH JaHHBIMHU, C YKa3aHHEM CYIIHO-
cTel WM aTpubyTOB, C KOTOPBIMH 3TU JEHCTBUS COBEPIIAIOTCS.

Hamnpumep, ana 6a3pl JaHHBIX HOBOCTHOTO WHTEPHET-MOPTaa MOTYT CYIIe-
CTBOBAaTh CJICAYIOIINE TPYIIbI MTOIb30BATENICH: AIMUHUCTPATOP, KYPHAIUCT U MTOCE-
TUTENb caitTa. [{ns Kaxkaoi rpynmsl MOIb30BaTeNie OyIyT CylIecCTBOBaThH CBOM Orpa-
HUYCHHUS HA UCTOJIb30BAHUE JAHHBIX, 32 UCKIIOYCHHEM aJIMUHUCTpaTopa 0a3bl JaH-
HBIX, KOTOPBI UMEET MOJHYI0 CBOOOAY JIEUCTBUI U MOKET NPOBOAUTH C 0a30il JaH-
HBIX JTI00BIE MAHUITYJISILIUN.

Kypnanuct, HarlpuMep, UIMEET OTPAHUYCHUE HA U3MECHEHUE W YAQICHUE JaH-
HBIX, KOTOPbIE€ OBUTM BHECEHBI MOCETUTEISIMU CaliTa. DTUMH JTaHHBIMA MOXET OBITH
OLICHKA CTaTbH, BHICTABIICHHAS ITIOCETUTENIEM U 3alIMChIBAEMas C LEJIbIO OIIPEICIICHUS
peiiTuHra xypHanucra. [Ipu 3ToM eMy npegocraBieHa NPUBWIETHS OOHOBIATH TY
uH(pOpMalMIO, KOTOpasi BHECEHA UMEHHO M.

[Toceturens caiiTa B CBOIO o4yepeap OyJeT UMETh OTPaHUYEHUE HA U3MEHEHHUE,
OOHOBJICHHE U YJJAJICHUE CTaTeM.

2.3 OnpeaesieHue TPeOOBAHUIT U OTPaHUYEHUI K 0a3e TaHHBIX
¢ TOYKHM 3peHHsl MPeAMEeTHOH 00J1acTH

baza nanHpIx mpeacTaBiseT co0OM COBOKYIMHOCTh CTPYKTYPUPOBAHHBIX B3aM-
MOCBSI3aHHBIX JAHHBIX, OTHOCSIIUXCS K OMpENeJIeHHON MpeAMETHON o0jacTu u op-
TaHU30BAHHBIX TSI PEIICHUS OTPESICHHBIX 33a/1a4 Pa3HBIMH T0JIb30BATEIISIMHU.

Oco0eHHOCTH KaX0M MPpeaMETHON 00J1IaCTU MOTYT HaKJIaJbIBaTh Pa3HOOOpa3-
Hble TpeOOBaHMA M OTPAaHMYEHUS HA XpaHUMbIe B 0a3e naHHble. Hambosee yacto
BCTPEUAIOTCS CIETYIOIINE:

— TpeOOBaHNE YHHUKAJIBHOCTH 3allUCC B OMpEACICHHBIX arpuOyrax (Hampu-
Mep, HOMEP aBTOMOOMJIIST HE JMOJDKEH MOBTOPSATHCSA, TOT/A KakK Japyras MHPpOpMaIus
MO3KET OBITh OJJUHAKOBOM);

— OIPaHUYCHHUS HA HEOIPEACICHHOCTh JaHHBIX (00s3aTENIbHOCTh YKa3aHUs
BJIa/IeTbIla aBTOMOOMIIS, T. K. HE MOXET ObITh HUKOMY HE NMPHUHAIJISKAIIEH MaIlu-
HBI);

— JAHHBIC, XpAaHUMBIC B OJHOM aTpUOyTe IJIs ONPEACTICHHON 3aMiCH, HE MOTYT
OBITH OOJBIIE, MEHBINE (TI03KE, PAHBIIE) WM PABHBIMH JJAHHBIM, XPAaHUMBIM B JIPY-
roMm arpuOyrte (Hampumep, JaTa MOCTAHOBKH Ha Y4eT aBTOMOOWIIS HE MOXET OBbITh
paHbIIe 1aThl BBO3a HA TEPPUTOPHIO CTPAHBI).

2.4 IlocTaHoBKA pelaeMoii 3a1aumn

B nponecce mocTaHOBKH peliaeMoil B X0/1€ KypCOBOIO MPOEKTUPOBAHUS 3a/1a-
Y1 HEOOXOIUMO:



— YACHUTbH 1I€JIb KypCOBOTO MPOEKTHUPOBAHUSI C YYETOM BBIJJAHHOT'O BapUAHTA
peaMEeTHON 00J1acTH;

— yKa3aTh 3aJlauyd, KOTOPhIC IUIAHUPYETCS PEIIUTh IS JOCTHXKCHHUS IMOCTaB-
JICHHOH 1I€/H;

— KpaTKO OMUCATh MUIAHUPYEMbIE PE3YJIbTAThI ISl KaXKI0M 3a/1a4d ¢ YKa3aHUEM
CPOKOB BBITIOJTHEHUS.



3 TIPOEKTUPOBAHUE BA3bI JAHHBIX
JJI51 OCHOBHOI'O BUJA JESTEJIBHOCTH
PACCMATPUBAEMOMU ITPEMETHOHU OBJIACTH

3.1 Pa3pabotka nndoornyeckoi Moaeau
NnpeAMeTHOM 00J1acTH 0a3bl JAHHBIX

B atom paznene Oyaer paccMOTpEH OAWH U3 CIIOCOOOB CO3/IaHHUs MMOTHOLIEHHON
0a3bl JaHHBIX.

[IpoextupoBanue bJl — onHa U3 Haubosee CIOKHBIX U OTBETCTBEHHBIX 3aj1ad,
CBSI3aHHBIX C CO3/1aHMEeM MH(GOPMAIIMOHHON cUCTEeMbl. B pe3ynbTaTe petieHus: 3Ton
3aJ1a4M JOJDKHBI OBITh ompenesneHsl coaepxanue bJl, adpdextuBnblil 1715 Beex ee Oy-
OYIIUX TO0JIb30BaTeNe Croco0 OpraHu3alyy JTaHHBIX U UHCTPYMEHTAIbHBIE CpEl-
CTBa yNPABJICHUSI IaHHBIMHU.

[enp wuHOIOrHMYECKOTO MOACIMPOBAHUS — oOOecredeHue HaumboJiee ecTe-
CTBEHHBIX JIJIS YEJIOBEKa CIIOCOO0B cOOpa M MpeCTaBICHUS TOW MH(pOpMaIlUK, KOTO-
pYIO MpeAnoiaraeTcsi XpaHUTh B CO3/1aBaeéMoil 0a3e TaHHbIX. XPAHUTHCS JaHHbIE Oy-
IyT B IMarpamMMme «CyIIHOCTb — CBA3bY», KoTopas OyAeT cozaana ¢ nmomoibio CYB/I.

CBsi3b — 3TO HEKOTOpAasl aCCOLMALMS MEXAY ABYMs cymHocTaMu. OnHa cyur-
HOCTb MOKET OBITh CBSI3aHA C APYToil Ui cama ¢ co0o1o.

Jlnarpamma «cymiHocth — cBsi3b» (ER-muarpamma) mosBosiseT rpaduuecku
MPEACTaBUTh BCE DJIEMEHTH MHGOPMAIIMOHHON MOJENIU COTJIACHO MPOCTHIM, HHTYH-
TUBHO MOHSTHBIM, HO CTPOTO OMPEAECIECHHBIM IIPAaBUIIaM — HOTALIUSIM.

[Tpexne yem mpoektupoBaTh bJl, HE0OX0IMMO NMPUBECTH JTaHHBIC K TPEThEH
HOpMaJIbHOHM (hopMe U OTBETUTH Ha JIBa BOMpOCa:

— Kakoi aTpuOyT OyAeT SIBASTHCS NEPBUUHBIM KITFOUOM;

— Kakue aTpuOyThl OyAyT SBJISITHCS BHEITHUMHU KITFHOUAMH.

Hopwmanbnas dopma (HD) npeacrasnsier coboii orpaHndeHre Ha cXeMy Oa3bl
JAHHBIX, BBOJUMOE C LEJIbI0 YCTPAHEHHS OINPE/ICIICHHBIX HEXEIATEIbHbIX CBOMCTB
P BBITIOJTHEHUHW PESIIUOHHBIX OTIEPALIHA.

OTHolIeHNE HaXOAUTCS B MepBoi HopMaibHOU popme (1HD), ecnu Bce aTpu-
OyThl OTHOUIIEHUS SIBJISIFOTCS aTOMapHBIMU, T. €. HE UMEIOT KOMIOHEHTOB. MHBIMU
CJIOBaMH, HE TOJIKHO OBITh TOBTOPEHU aTpUOYTOB B OJTHOM CYIIIHOCTH.

OTHoOIlIEHHE HaXOAUTCS BO BTOpOl HopMmanbHOM (opme (2HD), ecniu oHO
HAXOJUTCS B nepBoii HopManbHO#H dopme (1HD) u npu 3TOM 110001 ero aTpuodyT, He
BXOJISIIIIANA B COCTaB MEPBUYHOIO KItOUa, (PYHKIIMOHAJIBHO IMOJHO 3aBUCUT OT MEp-
BUYHOTO Kitova. pyrumu cnoBamu, cyTh 2H® 3akntogaercst B TOM, YTOOBI KaXK IbIid
aTpuOyT CYIIHOCTH 3aBUCEJI OT MEPBUYHOrO KJIH0Ya JJaHHOU cymiHocTH. Ecnu kakoii-
a1n00 aTpuOyT HE 3aBUCHUT OT MEPBUYHOTO KIIIOYA, TO CO3JAETCS HOBAsS CYLIHOCTH C
TUM aTpuOyTOM, KOTOPYIO MOKHO CBSI3aTh C NEPBUYHBIM KIIOUOM H3HAYAIbHOU
CYIIIHOCTH.

OTHomieHHe HaxXOAUTCA B TpeThell HopMmanbHOW (opme (3HD), ecnu oHO
HaXOAMUTCA BO BTOPOil HOpMasbHOU Gopme (2HD) u npu 3Tom 11000# €ro HekIoue-



BOI aTpuOyT HETPAH3UTHBHO 3aBUCUT OT MEPBUUHOTO Kiroua. [Ipoiie roBops, BTopoe
IpaBuIO TpeOyeT BHIHOCUTH BCE HEKJIOUYEBBLIC IMOJIS, COAEPKUMOE KOTOPBIX MOXKET
OTHOCUTBHCS K HECKOJIbKUM 3aMKCSIM TaOJUIbI, B OTJEIbHbIEC TAOIUIIBI.

[lepBUYHBIA KJIIOY MpEACTaBIsET COO0M OJIMH U3 MPUMEPOB YHUKAIBLHOIO WH-
JIeKca U MIPUMEHSETCA JIJIsl YHUKAIbHOU uaeHTuuKanuu 3anuceit Tabmunsl. Hukakue
JIBE 3alKCHU TaOJUIBI HE MOTYT UMETh OJIMHAKOBBIC 3HAUYEHHS MEPBUYHOTO KIIOYA.
[TepBuuHbIi K109 00BIYHO COKpallieHHO 00o3HadaroT kak PK (Primary Key). Ha3sa-
HUE TIEPBUYHOTO KJTFOYA JOHKHO OBITh YHUKAJIBHBIM U HE COBNAAATh HHU C OJHUM aT-
puUOYTOM JIPYTUX CYIIHOCTEH, a TAKKE CO CTPYKTYpaMHM 3alpOCOB U HA3BAHHEM ITPH-
BUJIETUH.

B pensunonnsix b/l mpaktuuecku Bcerna pasHble TaOIHUIIBI JIOTUUECKU CBS3a-
HBI IpYT ¢ Apyrom. [lepBuuHbIE KIIFOUM KaK pa3 MUCIOIb3YIOTCS I OAHO3HAYHOU Op-
TaHW3alMU TaKOM CBS3HU.

BHemniHue KJII0YM UCTIOIB3YIOTCA TJIaBHBIM 00pa3oM /i HPOBEPKHU IEJIOCTHO-
CTH JaHHBIX, a HE /U1 O0BEAMHEHUS TaOJINII, KaK MPUHATO CYUTATh, OJTHAKO B HAIIIEM
Cilydae BHEITHUH KITI0Y OYyJIeT MPUMEHSITHCS JJIS CBSI3U MEXK/y TaOJIUIaMu.

BHelHue KI104YM — 3TO Kak pa3 To, UYTO JENAET PeIslUOHHbIE 0a3bl PENISIIMOH-
HBIMH, T€ CBSI3YIOIIME LIETIOYKH, KOTOPHIE CBSA3BIBAIOT TAOIMIIBI Mexay co0oil. OHu
MO3BOJISIIOT BaM «Pa3MECTUThy» MOKyNaTeie B OJHON TaOIuIle, 3aKa3bl — B IPYroi, a
TOBaphl U3 ITUX 3aKa30B — B TPEThEH, TAKUM 00pa3oM B 0a3e MUHUMUZUPYETCS U30bI-
TOYHOCTb JaHHBIX. UeM MeHbIlIe U30bITOUYHBIX JAHHBIX — T€M OOJIbIIIE y BaC MIAHCOB
COXPaHUTh IEJOCTHOCTh JAHHBIX (1Be WK Ooliee MpOTUBOpEUAlue Apyr APYry 3a-
IMCU — 3TO Bcerja Iuioxo). Ha3zBaHue BHEIIHEro KJr04Ya OJHOW CYIIHOCTH MOXKET
COBIIAJIaTh C HA3BAaHMEM NEPBUYHOIO KIfO4a JIPYrod CYIIHOCTH, C KOTOPOW HIET
CBA3b, HO JIy4YIlle€ BCEro, YyToOblL Ha3BaHUE aTpUOyTa BHEIIHEro KJoya ObLIO YHH-
KaJIbHBIM W HE COBIIAJAJI0 HU C OJTHUM aTPUOYTOM JAPYTHX CYIIHOCTEH, a TaKke CO
CTPYKTYpamu 3alpoCOB U Ha3BaHHWEM MPUBUJIETHIA.

Ha3BaHnus Bcex CyIIHOCTEN 1 aTpuOyTOB HEOOXOIMMO 3alUCKIBaTh 0€3 mpoode-
JIOB WJIM 4Yepe3 HWKHeE MOAYECpPKUBAHUE, MHAYE MOTYT BO3HUKHYTHh IMPOOJIEMBbI IpH
peanuzaiuu 3anpocoB. Eciau Ha3BaHUs CYIIHOCTENH W aTpUOYTOB HE MOJMAIAI0T MO
MPaBUJIO U HA dTAre MPOSKTUPOBAHUS 3anpocoB KomaHHas ctpoka MySQL He ompe-
JeJSIeT JaHHBIE TaOJUIIBI KaK CYIIECTBYIOIINE, TO MPH 3aMpoce K KaXJI0W CYITHOCTH
1 aTpuOyTy HE0OX0AMMO T0OABIATH C IBYX CTOPOH OOpaTHBIC KaBBIYKH (), KOTOPBIC
CTaBSITCS KJIaBHIICH THIbA (~) Ha aHTJIMHCKON pacKiaake.

Cyunocts Ha ER-nuarpamme nipeacrasisercs: npssMoyroJibHUKOM C UMEHEM B
BepxHe# vactu (pucyHku 3.1 u 3.2). i HaMMEHOBaHHs BCEX JJIEMEHTOB MOJICIIH:
CYILLIHOCTH, aTpUOYyTOB, 3alKCH B aTpuOyTax, a Takxke Ha3zBaHus bJl MOXHO MCTONb-
30BaTh KaK PyCCKUM, TaK U aHTJTUHUCKUH SI3BIK, JaHHBIE OYIyT BBIBOJUTHCS KOPPEKTHO
B 000uXx ciydasix. OJIHaKo, 4TOObI MOCTOSIHHO HE MEPEKII0YaThCs ¢ aHTJIMICKOM pac-
KJIAJIKU Ha PYCCKYIO, JIy4llle UCIOJIb30BaTh TOJIbKO aHTJIMACKUI S3bIK, IOCKOJIBKY BCE
KOMaH bl M 3ampochl B KoMaHgHOM cTpoke MySQL (manee mpocTo KomMaHaHAs CTPO-
Ka, TIOCKOJIBKY KoMaHHasi cTpoka WINdowS Ham MpakTU4eCKH HE MPUTOIUTCS) OY-
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IyT TPOU3BOAUTHCS Ha AHTIUHCKOM si3bike. Kpome 3Toro, Takum o6pa3oM MOXKHO
n30eXaTh pa3aIMyHOrO poJja MpodJieM Ha 3Talle CO3/1aHUs KIIMEHTCKOTO MPUIIOKEHHUS.

Person

Pucynox 3.1 — IlpencraBnenue cymnoctu Person (nepconain) Ha ER-nuarpamme

Person
Person Id
F Name
L. Name
Birthday
Height
Weight
Sex
SSN
Photo

Pucynok 3.2 — IlpencraBnenue cymnoctu Person ¢ arpubyramu
Y YHUKAJTbHBIM UICHTU(PUKATOPOM CYIITHOCTH

B npsiMoyTOIEHUKE TIEPEUUCTISIOTCS aTpUOYTHl CYITHOCTH, IPH 3TOM aTpuOy-
ThI, COCTaBIIAOIINC YHUKAIBHBIN UACHTU(PUKATOP CYITHOCTH, T. €. IIEPBUYHBIN KJTIOY,
MO TYEPKHUBAIOTCHI.

Wtak, MBI TOJDKHBI OKOHYATEIILHO OTPE/IEINTh, KaKUe JaHHBIC OyIyT XpaHUTh-
cs B Hame# bJl, m mepexoauTh K 3TaIy MepeHoca CyImHOCTeH U aTpuOyToOB ¢ Oymaru
B CYB/I.

Cucremoii ympaBieHusi 0a3aMu JaHHBIX HA3bIBAIOT MPOTPAMMHYIO CHCTEMY,
MpeIHAa3HAYCHHYIO Uil co3fmanus Ha DBM o6mieit 6a3bl JaHHBIX NJI1 MHOXKECTBA
MPWIOKEHUHN, TONJEPKAHMS €€ B aKTyaJIbHOM COCTOSHUU U obOecriedueHus 3¢ dek-
THUBHOTO JIOCTYyTa MOJIb30BaTEICH K COAEPKAIIMMCS B HEH TaHHBIM B paMKax MpeJo-
CTaBJICHHBIX UM MOJTHOMOYHUH. J{7s1 aTOoro Oynem ucnoib3oBaTh HHCTpyMeHT MySQL
Workbench, kotopsrii cBo601HO pactipocTpansieTcs B cetu VHTepHeT.
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[Tocne ycTaHOBKHM TaHHOTO MPOAYKTa MOTYT BOSHHUKHYTH HEKOTOPHIE TIPOOIIE-
MBI, PE3YyJbTAaTOM YEro SIBJISIETCS HEYCTAHOBJIEHHAs IMporpamma JHOO0 KOMITOHEHT
MporpamMMbl. ITO BO3HUKAET M3-3a TOTO, YTO MPOrpaMme TpeOyIOTCs TOMOJHUTEIb-
Hble OuOIMoTeku (OO MpOorpamMmbl), 6€3 KOTOPHIX TOT WJIM MHON KOMIIOHEHT Mpo-
IpaMMbl HE MOXKET ObITh YCTAHOBJIEH, KaK 3TO MPOJAEMOHCTPUPOBAHO HA PUCYHKE 3.3.

5] MySQL Installer = B

T,
e

MySQL. Installer Check Requirements
Adding Community

The following products have failing requirerments. The installer will atternpt to resolve sorme
of this automatically, Requirements marked as manual cannot be resolved automatically.
Click on those items to try and resolve them manually.

= . For Product Requirement Status
Check Requirements

o MySQL Workbench 6.2.4 Microsoft Visual C++ 2013 Runtime..

MySCL for Visual Studic 1.2.3 Visual Studic must be installed.

o MySQL Fabric 1.5.3 & MySOL... Microsoft Visual C#+ 2013 Runtime...

(@] Connector/Pythen (3.4) 2.0.3 Python 3.4 is not installed Manual

Requirement Details

This is a manual requirement, Youw can attempt to resolve the requirement using the
infarmation provided. When done, you can press the Check button to see if the requirment
has been met.

Requirement:  Visual Studio must be installed.

Check

< Back Mext = Cancel

Pucynox 3.3 — [IpoBepka tpeboBanumii npu ycraHoBke MySQL Workbench

W3 pucynka 3.3 BUIHO, YTO MPU HEBHITTOJIHCHUH TPEOOBAHUH JBAa KOMITOHEHTA,
MMOMEYCHHBIC TAJIOUKOW, OYAYT YCTAaHOBJICHBI, @ HETIOMEUYCHHBIC, COOTBETCTBEHHO, HE
Oynyt. B ciyuae, eciiu TpeOoBaHUs HE ObUIH BBIMOJIHEHBI U HYKHbIE KOMIIOHEHTHI HE
YCTaHOBJICHBI, M1 J0OABICHHSI KOMIIOHEHTOB HET HEOOXOAUMOCTH TepeyCTaHaBIIH-
BaTh MPOTPaMMy, JIOCTATOYHO JIUIb YCTAHOBUTH HEJOCTAIOIINE IS KOMIIOHEHTOB

oubnmoTteku, 3anyctuth kommoneHT MySQL Installer u naxxats kHOmKy «Add ...»
(pucynok 3.4).
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y ' N
| | | |
2 |Installer OB
Product Version Architecturs  Quick Action Add ..
MySGEL Server 5626 Xed Beconfigure Modi
My SQL Workbench 634 Hed s
My SQL Notifier 116 Any Upgrade ..
Connector/ODEC 534 Xb4
Connector/C++ 116 He4 Eemave ...
Connector/J 5136 XBE
Connector/NET E96 XB6
MySGL Connector/C E.1.6 XB4
MySGL Documentation 5626 XBE
Samples and Examples 5626 XB6 Beconfigure
MySGL Fabric 1.6.1 & MySQL Utilities 1.6.1 1.6.1 Alpha Hed

Pucynox 3.4 — Jlo6aBneHre KOMIOHCHTOB

B crnenyroieM okHe OyeT MoKa3aH CIUCOK JTIOCTYIMHBIX KOMIIOHEHTOB. BriOu-
paeM HYXHBI KOMIIOHEHT, IIEPEHOCHM B ITPaBYIO KOJOHKY U YCTaHABINBACM.

B mporiecce ycTaHOBKH MBI 100aBIsieM MOJIB30BATENS U CO37aeM JIJIsl HETO JIO-
TUH U TapoJib, KOTOpbIe OyAYyT MCIOIb30BaThCs A aBTopusaimu B MySQL Server
(pucynok 3.5), a tawke MySQL Root Password, npuMeHsieMbIii Jjisi BXOAa B KO-
MaHJIHYIO CTpOKY. Jlyule BCcero Ucmnoiab30Barh OJIMH U TOT K€ Mapojb B 000UX CITy-
qasx.

-] Connect ¢

., Please enter password for the

\ 1L : ;
)A _| = following service:

Work&mnchl Service: Mysq@127.0.0.1:3306

User: root

Password: l| l

[] save password in vault
1 |

OK l [ Cancel I

Pucynok 3.5 — Ilogkmouenne k MySQL Server

[To ymomyanuio kaxawlii AeHb poBHO B mosiHOoub MySQL Server mpoxomut
MIPOBEPKY, UCXOJI U3 KOTOPOH cepep OyAeT paboTaTh MO0 MPEKPATUT CBOKO pado-
Ty. [IpekpanieHue paboThl MOXKET CIYUUTHCS, HAIPUMEDP, TIPH OTCYTCTBUH VHTEpHEe-
Ta HECKOJIbKO JHEHW MOJAPSA] B MOMEHT IPOXOXKICHUS NpOBepkH. Ecim 310 mpowuso-
IIJI0 M CepBep He 3amyckaercsi, To cHoBa 3axomuM B MySQL Installer, manporus
MySQL Server maxxumaem kHomky Reconfigure u ciemyem MmojackaskamM Macrtepa
HACTPOMKHU.
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[Tocne pernieHusi OCHOBHBIX MTPOOJIEM C YCTAaHOBKOW MPOTPaMMBbI ITEPEXOIUM K
€e 3aImycKy W O3HaKOMIIEHHUI0 ¢ mHTep(deiicom. [lepBoe OKHO TIporpaMMblI HE CONEp-
’KUT BaXXHOM MH(pOpMaIIHMK, T03TOMY IIepexoauM Ha BkIaaky «File -> New Model».

Mpbl MokeM noMeHATh Ha3BaHue BJ] ¢ «mydby Ha moboe npyroe (pucyHku 3.6
u 3.10). UroOs!l nanee He OBUIO HUKAKUX MPOOIIEM, JTydIlle BCEro epernMeHoBaTh bJ]
nepen co3ganueM Tabiui. Kpome Toro, MOKHO cpady M00aBUTh TaOIHIBI (CYITHO-
cTH) ¢ atpubyramu (pucyHok 3.7) u Ha ER-auarpamme npocto BeIHECTH WX Ha pabo-
Yee MPOCTPAHCTBO, MPOCMOTPETh, YTO 3HAYAT HEKOTOPHIC THITBI JAaHHBIX W MHOTOE
apyroe. Jlyis Havyanma paObOThI ¢ TUArPaMMOM «CYITHOCTh — CBSI3b» ICITKHEM JBAXK]IbI
kHOKOM MbIH Ha «Add Diagramy (pucynok 3.8).

MySQL Workbench . %
A MySQLModel x
File Edt View Amange Model Datsbsse Tools Scripting Help

BEE <« 0

Description Editor Model Overview

No Selection -

Add Diagram

M
%
1

¥ Physical Schemas

] db
En 7 =

Tables (0 items

- | category
vy

o Add Table

Views (0 tems

& AddView

Type Definition A Routines (0items
%, BOOL TINYINT(1)
o, BOOLEAN  TINYINT(1) o Add Routine
%, FDED DECIMAL(10
o, FLOATH FLOAT
5, FLOATS DOUBLE
S INTL TINYINT(4)
L N2 SMALLINT(5) » Schema Privileges
2 INT3 MEDIUMINT i
&, INT4 INT(11) > SQL Scripts
% INT8 BIGINT(20) »
& INTEGER INT(L1)
i LONGVAR.. MEDIUMBLOB
& LONGVAR. MEDIUMTEXT v

Routine Groups (0 tems

& Add Goup

Model Notes

User Types  History Templates

Pucynok 3.6 — OxHO co3/1aHust TuarpaMmbl

[Tocne noGaBieHus: IMarpaMMbl PEKOMEHIyEeTCs Cpa3y Ke COXpPaHUTh €€ y ce-
0s1 Ha mucke. Camoe BakKHOE: TIPH COXPAaHEHUUW AMArpaMMbl B IMyTH HE JOJDKHO CO-
JepKAThCS PYCCKUX OYKB, HHAUE CIYUUTCS «BBIJIET» MPOrpaMMbl (pucyHok 3.9) u He
COXpaHHUTCS HUYETO, Jake *.bak-gaiiyn, KOTOpbI co3maeTcs Kak pe3epBHBIN (haiii
MOCJIC TOCIIGAHEr0 COXpaHeHUs (C OMOIIBI0 HErO0 MOXXHO BEPHYTHCS K HCXOJTHOMY
daitny). Eciu ke nuarpamma Oblia paHee COXpaHEHa Ha JUCKE, HO OTKPHITA I10 MyTH,
r7Ie COepKaTcs PYCCKHE CHMBOJIBI, TO B CIIy4ae COXpPaHEHHs CHOBA CIYYHTCS «BbI-
JeT MpOTrpaMMbl, HO Tenepsb Oyner coznman *.bak-daiiia B TOM ke MecTe, TIe paHee
ObLT (paiist ¢ quarpaMMoi, KOTOPBIM COXPaHUT MOCJIEIHUE U3MEHEHHS B (haiiyie u 1o-
MOJKET HE MOTEPSITH CACIaHHbIE paHEe U3MEHEHHUS.

B03M0HO, 3T0 ymylIeHHe UCIPABST B CIEAYIOIINUX BEPCUSAX MPOTPAMMBI, OJ1-
HAKo ceiiuac 3Ta mpodsieMa ecTh, U OHA PEIIAeTCsl TOJIbKO MyTeM COXpaHeHHs (aii-
JIOB, KOT'/Ia B ITyTH COJEP>KATCA JIUILb AaHTJIUHCKHAE CUMBOJIBI.
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B MysalL Workbench

A&  MySOLModel x

File Edit “iew Arrange Model Database Tools Scripting Help

BE G~~~ PDE@EA

Description Editor oy Model Owemiem o e e i b i S e b
Mo Selection b4
qr
Add Diagram
¥ Physical Schemas
__| mydb
.\'-':.'SQ_ Schema
Tables ([ items)
o Add Table
. Views (0 items)
Diescription e . N
User Types List o Gl Add View
Type Definition L Routines ([ items)

Pucynox 3.7 — Jlo6aBnenue Tabnui 6€3 padboueit oonactu

B My50L Workbench

#  MySQLModel x
File Edit ‘iew Arrange Model

BE WP~ LA INE

Database Tools Scriping Help

Description Editor oo @i S [ T e = ) SR RR AR AR R R AR R R AR AR R R AR AR A AR A RAR AR AR
Mo Selection S S.
qr
Add Diagram

¥ Physical Schemas

mydb

Mys0L Schema

Pucynok 3.8 — JlobaBnenue k npoekty ER-nuarpammer
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B MySOL Workbench b4

Mporpamma “"MySQL Workbench” e paboTtaer

Boznukwan npobnema npueEEna K Npekpalledno paboThl
nporpamuel. Windows 3akpoeT 3Ty nporpammy, 3 ecan ecTs

M3BECTHBIA cnocol yoTpadedua nponems), yeegomuT sac of
STOM,

I 3aKpbITE NpOrpamMmMy I

Pucynox 3.9 — PesynbTaT npu coxpanenuu (aiina,
B ITyTH KOTOPOTO COZIEPIKATCSI PYCCKHUE CUMBOJIBI

MySQL Workbench

- X
#  MySQLMode* x  EERDisgram x

File Edit View Amange Model Daiabase Tools Scripting Help
T AT m—Y s |
Zoom: 100% - @ @ El A

G
P
'

3
H
?

- | category

0| &

B G

&

|

A
v

-
&
-
§
o
3
I

PN EIER

v
> Templates

=

Pucynok 3.10 — OkHO MPOEKTUPOBAHUS TUATPAMMBI «CYIIHOCTH — CBSI3b)»

B oxHe MpoeKTHpOBaHUS AUArpaMMbl MOXXHO OCYIIECTBUTH MHOXECTBO pa3-
JIMYHBIX JTEUCTBHUU:

— CO3/1aHue HOBBIX Ta0uu1l (prucyHok 3.11);
— pemaKTUPOBAHME CYIIECTBYIOIIMX TaOJIHII;

— MepeHoC TaOJIMI, CO3AAHHBIX B MpPENbIAYIIEM OKHE, Ha pabodyro 00iacTb
(pucynok 3.12);

— U3MEHEHue Ha3BaHusA b/l;
— U3MEHEHUE CBOWMCTB TaOJIMIIBI: IIBETA, IITUPUHBI, BBICOTHI U T. ].;

— no0aBJIeHHE CIIOEB MJisi OoJiee KPacOYHOTO M CTPYKTYPUPOBAHHOTO TMPEI-
CTaBJICHUS JaHHBIX (pucyHOK 3.13);

— CO3J/IaHUE TEKCTOBBIX 3aMETOK;

— no0aBiieHre U300pakeHui Ha pabouyto 001acTh U T. 1.

Jliss  BHECEHHS CIPOEKTUPOBAHHBIX TaOMUIl B TMPOTPAMMHYIO  Cpeay
MySQL Workbench ucnons3yem nunctpyment «Place a New Table» (mmu ropsiayro
16



KJIaBHIITY |), Ha3BaHWEM KOTOPOTO SIBJISUIACH CYNIHOCTh, & BHECEHHBIE B OTY TAOIHILY
JaHHBIC — aTPUOYTaMH.

Place a New Table (Cuick key - press T)

Pucynox 3.11 — Jlo6aBneHne TaOIHIIBI

B MysaL Workbench
ﬁ MySGL Model®  x EER Diagram x
File Edit View Arrange Model Database Tools Scrpting Help

BER i~ ~ig e

Bird's Eye w2 Disgram
Zoom: 100% ~ &, & by
&7
o
Catalog Tree
¥ = mydb ~
- — 4 E
> @ Tables E
@ Views
@ Routine Groups
rﬁl

G R \ 5 L1

Pucynox 3.12 — [lepenoc co3nanHbIX paHee TaOiuil Ha pabouyro 00JIacTh
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s EER Disgram
File Edt View Amange Tools Scripting  Help
BEF e~ iga D
Birds Eye s cionthuiai e Diagram
Zoom: T5%
i s i
oty s ST p——— S SoALLDIT
5 counng VARCHE(ST) » tore i 0D S
e " 5 Sest_name VARCHA. O e scripion TEXT
e e
SE—— e e
ety SMaLINT T s VARCHIR(S) # tanguage_d TOIYDT
B o st ST We——
 cmiey g AL S ) et i I - j gyt T
2 # creste_date DATETL ¥ rental_rete DECIMA. 2more.
SRR L) mE r—— ——
i S ST i i
o sakila o e o | s eoptocament st 5., P — — = momem—.
o Tables = » mcoum wacHasizs) ‘ o
] actore -+ maormmz unncrRL | e v
address » .= Gt vaAcHRGzy e — — Trrexs v Py
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Pucynok 3.13 — Hcnonb30Banue cioeB

[Tocne noGaByieHust TaOIUIBI HA pabodee MPOCTPAHCTBO JBAXKbI HIEIKAEM Ha
Hel KHOIIKOW MBIIIIH | TOSBIIIETCS OKHO, TIPEICTAaBIICHHOE Ha prucyHKke 3.14.

Diagram :: 2
. o W] ] =L A
T N

user_id INT
O @ F_book id INT (T history_pay '
[ i @ f_site_admin_id INT | M O3ET MMETE histor
! - - ! _site; i y_pay_id INT
& | 7] site_admin v . 7
al 2 country_user VARCHAR(32) - — @ f user id INT
ite_admin_id INT ' .
Site_admin_i o 1 “ city_user VARCHAR(32) > balance INT
> nickname_admin ¥ ARCHAR(32) I_Mo;ice'r MMETE & nickname_user VARCHAR{32) LXI I ]
E) | country_sdmin VARCHAR(32) ———r————= O ol user VaRCHAR(s4) b
2 city_admin VARCHAR(32) MOKET MeTH O last_name_user VARCHAR(3Z) |
2 phone_num ber_adm in VARCHAR{32) © name_user VARCHAR(32) L:"lan_"h'Er"_ ________ o
! ‘ ‘I ; © middle_name_user Y ARCHAR(32) : v

Table Name: ‘USEV | Schema: music_internet_library
Column Mame Datatype P MN UQ BIN UM ZF AI Default =~
— = 0 0 Collation: | Table Default
Pook INT O 0d 0O Comments:
f_site_admin_id INT O O 0O Ood
country_user VARCHAR(32) ooogoogg
city_user VARCHAR(32) OO00O0O0oo0Oao
nickname_user WARCHAR(32) Ooo0OOoodnOood
email_user VARCHAR(64) ogoogoodo
last_name_user WARCHAR(32) O00OO0Ooog
name_user VARCHAR(32) Ooo0Ooogdo
middle name user VARCHAR(37) M rirrnr A
< >
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Pucynox 3.14 — CBoiicTBa TaOIUIIBI
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Jliis u3MeHeHus pa3Mepa pabodeit oOyiacté OoTKpbIiBaeM Bkiaaky «Model ->
Diagram Properties and Size...» 1 BeIOMpaeM HY>KHBIIM HaM pa3Mep.

[Tockonbky mporpammHuas cpexa MySQL Workbench usnaganbHo aeaut o0-
JacTh Ha HEKOTOpBIC ()parMEHTHI, OHA COXpaHSAET JUarpaMMy Ha Pa3HBIX JHCTaX B
3aBHCHMOCTH OT KojuuectBa oOmacreii. s skcropra PDF-gatina (B ciyuae Bo3-
MOKHOCTH pacliedaTkd JoMa), Ha KOTOpOM JWarpamMma pacloyio)KeHa Ha OTHOU
cTpaHulle, oTkpeiBaeM «File -> Export -> Export as Single Page PDF...».

[Tepexoaum K mepeHOCY TaOIHI] ¢ OyMa>KHOTO HOCUTENS B MPOTPAMMHYIO Cpe-
ny. llenkast TBakIbl KHOTIKOW MBI Ha MECTE, KOTOPOE BBIICICHO B IMEPBOM CTPO-
K€, CO3/1aéM HaIll TIEPBBIM aTpuOyT, KOTOPHIN OyNIeT SIBIASATHCS MEPBUYHBIM KIIFOYOM
JUTSI CYIITHOCTH (3TOT aTprOYyT MOXKHO M3MEHUTH, ITOCTABUB TajOuKy HAMPOTHB JPY-
roro atpudyra). Takum oOpa3om 3amoyiHseM Haly TaOnuipl arpubyramu. Hamom-
HUM, 9TO B OJTHOW CYIITHOCTH MOJKET IMPUCYTCTBOBATH JIUIITH OJWH ITEPBAYHBIN KITFOY.

B mporiecce nepeHoca OyaeT npejiaratbCs BEIOOP UCMOIb3YEMbIX THUIIOB JIaH-
HBIX ¥ BBIOOp MPUBHIIETHNA (OTpaHWYSHUN) JUII Kakaoro atpubyra. Ha maHHBI MO-
MEHT MOXXHO OCTaBJISITh MPEJJI0KEHHBIE MPOrPaMMOM THUITbI IaHHBIX U MPUBUIICTHH.
B nonpasnene 3.2 Oyzaer 6onee moApoOHO paccka3zaHO, Kakue CYIIECTBYIOT THIIbI
JAHHBIX (IUana3oH, T. €. BO3MOXKHOE KOJIMYECTBO 3amuceil B aTpulOyTe, U ONMHCaHHE
THUIIOB JIAHHBIX) ¥ KaKUMH MPUBHICTHSIMH MOXET 00J1aJaTh aTpuOyT cyimHocTu. Ha
pucynkax 3.15 u 3.16 BbIEICHBI COOTBETCTBEHHO AJIEMEHTHI, B KOTOPBIX MOXHO U3-
MEHHUTD THUITbI TAHHBIX W MPUBHWJICTHH JIJIS KOKIOTO aTpuOyTa.

. o L)
8] , :
| Y user_jd INT
o | % f-book_id INT W N |
@ f_dte_admin_id INT I O3KET MMETE histor id
. 5 A ! y_pay_id INT
& | 7] site_admin v v 39
country_user VARCHAR(32) - ——— — = @ f_user_id INT
site_admin_id INT . . " T
il o i VARCHAR(32) - city_user VARCHAR(32) MONyT MeTh balance INT
nickname_admin ¥ Vel M O)KeﬂMeE nickname_user ¥ ARCHAR(32) ]
try_admin VARCHAR(32) ~  |tH—— — — —— o —+Q
& country_admin ¥ e H email_user VARCHAR (54)
o 39
= dity_admin VARCHAR(32) W o3eT MMeTE last_name_user ¥ ARCHAR{32) I 1
h ber_admin VARCHAR(32) [EVOIYTMMETH
pnane_number_admin ¥ b name_user Y ARCHAR(32) T T T T ey
» ) N . |
middle_name_user ¥ ARCHAR(32)
o> | W
>
user - Table
|_,.r Table Name: |user | Schema: music_internet_library
Column Name Datatype PK NM UQ BIN UM ZF AI Default A .
Collation: |Table Default
user_id INT O O
f_book_id INT O O O OO Comments:
f_site_admin_id INT [l O d [HRE
country_user VARCHAR(32) Ooodooood
city_user VARCHAR(32) OO00O0ogogodg
nickname_user VARCHAR(32) OO0 oOooOoono
email_user VARCHAR(64) Oodooood
last_name_user VARCHAR(32) O0O00dgdn
name_user VARCHAR(32) Ooodooood
middle name user VARCHARI32Y M rriTririrnm ¥
>
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. N (W] Ly L
S ' ‘
user_id INT
O @ f_book_id INT | history_pay '
@ f_site_admin_id INT M OET UMETE history_pay_id INT
& | ] site_admin v i
country_user VARCHAR(32) T —————— @ f_user_id INT
site_admin_id INT .
city_user VARCHAR{32) DETP e balance INT
nickname_admin V ARCHAR(32) Moxer nmets 5

nickname_user VARCHAR({32) ]

_____ r——————
[ country_admin YARCHAR(32) H= emai_user VARCHAR(64)
([ clty_admin VARCHAR(32) IMoxeT MMETE |last_name_user W ARCHAR{32) "
OryT MMeTE
phone_number_adm in VARCHAR(32) name_user VARCHAR(32) b——— LT T
r

middle_name_user ¥ ARCHAR(32) : o
oot 2

[ Table Mame: [Jser | Schema:  music_internet_library

Column Name Datatype PK NN UQ BIN UM ZF Al Default J=

Collation: | Table Default

user_id INT O O

f_book id NT oMOOodOd Comments:

f_site_admin_id INT O [H | OO

country_user VARCHAR(32) O0Q0Oooog

city_user VARCHAR(32) O0Q0Oooog

nickname_user WVARCHAR(32) OO0 0OO00gag

email_user VARCHAR(54) O0Q0Oooog

last_name_user WARCHAR(32) OO0 0Oogaog

name_user VARCHAR(32) OO0 o0Oooo

middle name user VARCHAR(32) M rrrnr M

<
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Pucynok 3.16 — ITpusuierun B MySQL Workbench

[Tocne mepeHoca CyImHOCTEW B MPOrpaMMHYIO Cpedy MbI OyJieM UMETh Ha pa-
00YeM MPOCTPAHCTBE JMIIb HECBSI3aHHBIE MEXAY CO00#l TaOJIHIIbI, KOTOPBIE COAEP-
xaT aTpuOyThl. CoOIII0/IEHHE MOCIEA0BATENILHOCTH JEHCTBUN NIl CO3JIaHUs CBS3EH
MKy TabnuiaMu OyeT onurcaHo B ojapaszene 3.2.

3.2 Bbi6op 1 000CHOBaHME UCHOJb3YEMbIX THIIOB JIAHHBIX
U OTpaHUYCHUI (IOMECHOB)

B MySQL ucnonas3yercss MHOXECTBO THIIOB JaHHBIX, KOTOPBIC MOXKHO pasje-
JIUThH HA IIECTh TPYIII:

— TIeNbBIC;

— BEIIECTBCHHBIE,

— CTPOKOBBIC;

— OUMHapHBIC;

— JIaThl U BPEMECHH;

— MEPCYNCIICHUS U MHOXKECTBA.

B tabmune 3.1 npuBeACHBI ETOYHUCICHHBIC THIBI JAHHBIX, MPEICTABIISIONIHC
coboM nenoe uncio: 1, 2, 3,...10,...100 500 u . 1.

Tabmuma 3.1 — IlenouncieHHBIC THITBI JAHHBIX

Tun ma"HHBIX Jlnana3oH 3HaYeHUH
TINYINT -128...+127
SMALLINT -32 768...+32 767
MEDIUMINT —8 388 608...+8 388 607
INT —2 147 483 648...+2 147 483 647
BIGINT -9 223 372 036 854 775 808...+9 223 372 036 854 775 807
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B tabnuie 3.2 npencraBieHbl BEUIECTBEHHBIE TUIIhI IAHHBIX.

Tabmnuria 3.2 — BeniecTBeHHbBIE THIBI JaHHBIX

Tun na"gHeIxX Onucanue
FLOAT Yucao ¢ miaBaroliel TOYKOH HeOOJIBbIIIOH TOYHOCTH
DOUBLE Yuciio ¢ miaBaronieil TOYKOH ABOMHONM TOYHOCTH
REAL Cuuonum migs DOUBLE
DECIMAL JlpoOHOe uncino, XxpaHsiieecs B BUJIE CTPOKU
NUMERIC Cuuonum it DECIMAL

B cootBercTBHM ¢ TaOimiei 3.2 BEIIECTBEHHBIC THUITHI 3aITUCHIBAIOTCS B Clie-
JYIOIIIEM BUIE:

TUII (J[JIMHA, 3HAKH) [UNSIGNED]

JIiImHA — TO KOJIMYECTBO 3HAKOMECT, B KOTOPBIX OYIET pa3MeIIeHO BCE YHCIIO
IIPU €ro nepeaye, a 3HAKM — ATO KOJIMYECTBO 3HAKOB MOCTE JECATUYHOM TOYKH, KO-
TOpbIE OYYyT YUUTHIBATHCS.

Heoo6s3arenpubiil par UNSIGNED Be3zne o3HauyaeT, yTo OyJET CO3/aHO MoJie
JUTSL XpaHeHus1 0€33HAaKOBBIX YKcell (OOJIbIINX UK paBHbIX (), M yIBaUBaeT AUAMMa30H
MOJIOKUTEJIbHBIX 3HAYCHUN THUIIA TaHHBIX.

Tuner ganaeix NUMERIC u DECIMAL peanuszoBanbl B MySQL xak oauH u
TOT k€ TUM. OHU UCIOJIB3YIOTCS JJI BEJIMYUH, JI1 KOTOPHIX BaXXHO COXPAHUTH TO-
BEIIIICHHYIO TOYHOCTh, HAMpPUMeEp, IS JCHEKHBIX MaHHBIX. TpedyeMas TOYHOCTH
JAHHBIX M MaciiTad MOTYT 3ajaBaTbci (M OOBIYHO 3aJar0TCA) MPU OOBSBICHUU
CTOJIOIA TAHHBIX OJTHOTO M3 ATUX THUIIOB, HAITPUMED:

salary DECIMAL(5,2)

B stoM npumepe nudpa 5 (TOUHOCTh) IPEACTABISIET cO00M 00I1Iee KOIHMUECTBO
3HAUYAIUX JIECATHYHBIX 3HAKOB, C KOTOPBHIMU Oy/IeT XpaHWTHCS JaHHAS BEIUYHMHA, a
mudpa 2 (macmrad) 3a1aeT KOJIMUECTBO JIECATUYHBIX 3HAKOB Tocie 3amsitoit. Cremo-
BaTEIbHO, B 3TOM CJIy4ae WHTEPBaJ BEJIWYWH, KOTOPHIE MOTYT XPAaHUTHCS B CTOJO-
e salary, cocrarnser ot —99,99 10 99,99 (B neiiCTBUTENBHOCTH ISl JAHHOTO CTOJIO-
nma MySQL obGecnedyuBaeT BO3MOXHOCTh XpaHEHUs YHUCEN BIUIOTH 70 999,99, mo-
CKOJIbKY MOKHO HE XPaHUTb 3HAK ISl TIOJIOKUTEIBHBIX YHCEN).

Tun FLOAT oObr4HO HCHONB3YeTCA IS MPEACTABICHUS MPUOIU3UTEIBHBIX
yucinoBbIX TUMOB AaHHBIX. Ctanmapt ANSI/ISO SQL92 nonyckaeT ¢gakynbTaTHBHOE
yKa3aHWE TOYHOCTU (HO HE MHTEpBaJIa MOPsIAKA YKCia) B OMTaX B KPYIJIBIX CKOOKaX,
ciaeayromux 3a kiatoueBbiM ciioBoM FLOAT. Peanmuzanus MySQL Taxke moanepxu-
BaeT (aKyJbTaTUBHOE YyKa3aHWE TOYHOCTH. [IpM 3TOM eclim KIIFOYEeBOE CIIO-
Bo FLOAT B 0003HaueHHM THUIA CTOJIOIA HMCHOJB3yeTCs 0€3 yKa3aHUs TOYHOCTH,
MySQL Beigensier 4 Oaiita A1 XpaHEHUs BEJIMYHMH B 3TOM CTOJIONE. BO3MOXHO Tak-
K€ MHOE 0003HAYCHHE, C JBYMsI YMCJIAMHU B KPYIJIBIX CKOOKaxX 3a KJIFOYEBBIM CIIO-
BoM FLOAT. B sToM BapuaHTe mepBOE€ YUCIO MO-TIPEXKHEMY OMpenesseT TpedoBa-
HUS K XpaHEHUIO BEJIIMYMHBI B OaiiTax, a BTOPOE YHCIIO YKa3bIBaeT KOJUYECTBO pa3-
PSZIOB TIOCIIE JACCATUYHON 3alATON, KOTOphIe OYAYyT XpaHUTHCS U TIOKa3bIBaThCs (Kak
s TunoB DECIMAL 1 NUMERIC). Ecnu B cTon6en mogo0HOro THIIA TOIBITATHCS
3aMmmcaTh YUCII0, CoJepIKaiiee 0OoJbIe JECATUIHBIX 3HAKOB MOCIIE 3aIsATON, YeM yKa-
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3aHO U1 JAHHOTO CTOJOIA, TO 3HAUYE€HUE BEJIMYMHBI Mpu ee XxpaHeHuu B MySQL
OKPYIJISIETCS 111 YCTPAHESHUSI U3JIUIITHUX Pa3psA0B.

Jnsa tuioB REAL u DOUBLE He npenycMoTpeHbl ycTaHOBKM TouHOCTH. HO
BONIPEKU TPEOOBAHMIO CTAaHIAPTa, YKa3bIBaIOUIEMY, 4TO TOUHOCTh uisi REAL MeHb-
me, yeM st DOUBLE, 8 MySQL o6a Tuna peanusyrorcst Kak 8-0alToBbIE YuCia €
IUTaBaloled y/IBOCHHOM TouKoi. UYTOOBI 00ecrneunTh MaKCUMalbHYI) COBMECTH-
MOCTb, B KOJE, TpeOyIoleM XpaHEHUs NPUOIU3UTEIbHBIX YHUCIOBBIX BEIHYUH,
noyoxHbl ucnoiib3doBatbesl TN FLOAT nwim DOUBLE 0e3 yka3aHusi TOUHOCTH WM
KOJIMYECTBA ICCATUYHBIX 3HAKOB.

B tabmuue 3.3 mpencraBieHbl OCHOBHBIE HCIOJIb3YeMble CTPOKOBBIC THIIBI
JTaHHBIX.

Tabmuna 3.3 — CTpOKOBBIC THITHI TAHHBIX

Tun nanHbIxX Onwucanue
VARCHAR MoskeT xpaHuTh He 6osee 255 CMBOJIOB
CHAR MoskeT XpaHuTh He O6ojiee 255 CHMBOJIOB
TINYTEXT MoskeT XpaHuTh He Oojiee 255 CUMBOJIOB
TEXT MoskeT XxpaHuTh He 6omee 65 535 cumMBOIIOB
MEDIUMTEXT MoskeT XxpaHuTh He 6osee 16 777 215 cuMBOIOB
LONGTEXT MoskeT xpaHuTh He 6omee 4 294 967 295 cuMBOIIOB

B GonbmmucTBe ciydaeB npumMensiercst Tum VARCHAR, unu npocto CHAR,
MO3BOJISIONINNA XPaHUTh CTPOKH, colepxkamiue 10 255 cuMmBoiioB. B ckoOkax mocie
THUIIAa YKa3bIBACTCS IJIMHA CTPOKH (KOJIMYECTBO CHMBOJIOB, COJIEPKAIIMXCS B CTPOKE).

Benuuunst B cron6imax VARCHAR() npencraBistoT co0oit CTpOKH MepeMeH-
Hoi mmHbl. Tak xe kak m i croiaomoB CHAR(), mMoxxHO 3amath crooers
VARCHAR() mro6oit pmuabl Mexay 1 u 255. OpHako B TPOTHMBOIIOJIOXKHOCTD
CHAR() pu xpanennn BenmunH THIIa VARCHAR() nucmosib3yeTcst TOJbKO TO KOJIU-
YECTBO CUMBOJIOB, KOTOPOE HEOOXOAUMO, TIUTIOC OJMH OaWT JIJis 3aMKUCH JJTUHBI. Xpa-
HUMBIE BEJIMYMHBI MpOoOeIaMu HEe JOMOIHSAIOTCS, HA00OPOT, KOHIIEBBIE TTPOOEIBI MPHU
XpaHCHUH YAAISIOTCH.

Ecnu 3anaBaemas B cronbue CHAR() umu VARCHAR() BennunHa mpeBocxo-
JTUT MaKCUMAaJIbHO HOTYCTUMYIO JJIMHY CTOJIOIA, TO 3Ta BEIUYMHA COOTBETCTBYIO-
UM 00pa3oM yCeKaeTcsl.

MySQL moxer 6e3 mpemymnpexacHuss u3meHuTh Tun ctoiabdbma CHAR wmm
VARCHAR Bo Bpemsi co3aHusl TaOJINIIBI.

Paznuuus mexny STUMU IByMSI TUIIAMH CTOJIOIIOB B MPEACTABICHUH PE3yJIbTa-
Ta XpaHCHUS BEJIMYMH C Pa3HOM JUIMHOW CTPOKH B CTOJOIAX MPOUIUTIOCTPUPOBAHBI
Tadmnen 3.4.

Taomuna 3.4 — Pazmmuns CHAR u VARCHAR

Benmnunna | CHAR(4) Tpebyemas mamsTh VARCHAR(4) Tpebyemas mamsTh
! B 4 Gaiita ) 1 GaiiT

‘ab’ ‘ab’ 4 Gaiita ‘ab’ 3 Oaiita

‘abcd' ‘abed' 4 Gaiita ‘abcd’ 5 GaiiToB

‘abcdefgh’ | 'abcd’ 4 Gaiita ‘abcd’ 5 GaiiToB
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NupimMu cnoBamu, tun gaHHbIX VARCHAR() sBisieTcss TMHAMUYECKUM CHM-
BOJIbHBIM TUIIOM JaHHBIX, & 3TO 3HAYUT, YTO MPHU HeJ000pe 0a30BOT0 3HAYEHUS MPO-
rpaMMbl B 45 cCUMBOJIOB aTpuOyT 3aiiMeT MeHbIllee MecTo B nmamsaTtu. OJIHAKO 3/1eCh
MbI HE YYUTBIBAEM TOT (DaKT, UTO B KJIacTepe B JIIOOOM cilydae 3TOT TUI JaHHBIX 3aii-
MeT 45 CHUMBOJIOB, XOTh OH W SIBIIIETCS JUHAMUYeCKUM. Kpome Toro, npu 3aHsTHH,
JOMYCTUM, 17 CUMBOJIOB 3TOr'0 THUIIA JIaHHBIX BCE PaBHO OyJET UCIOJb30BaThCs 3HA-
yeHue 32, T. K. YUCIIO 3aHUMACMbIX B IaMSITH CHMBOJIOB BhIpaxkaercs popmyioit 2™,
[TosTOMY N1 CHM>KEHUSI HArpy3KH HAa CEpBEP U YJIYUIICHUSI WHJICKCAIlUU 3alucel B
aTpuOyTax clielyeT U3MEHSTh W3HAYAIbHBIN MMapaMeTp 3TOr0 THUIIA JAaHHBIX Ha 3Ha-
YEHUs, KOTOPBIC TOANANAI0T Mo GopMyy 2™ U KOTOpbIe He Oy IyT MPEBBIMIATHCS.

Tun panaeix TEXT Taxke umeer uerbipe moaudbukanmumu — TINYTEXT,
TEXT, MEDIUMTEXT u LONGTEXT, cooTBeTcTByto1Ie yeTbipeM Tuiiam BLOB,
0 KOTOPBIX OYyJEeT YIOMSHYTO Jajee B 3TOM MOApa3ieie, U UMEIoIHe Te Ke TpeOo-
BaHUS K 00bEMY MaMATH U MaKCUMAaJIbHYIO JUIMHY. ENMHCTBEHHOE pa3jinuve MEXIy
tunamu BLOB u TEXT coctout B TOM, 4TO COPTUPOBKA W CPaBHEHWE JAaHHBIX BbI-
MOJIHAIOTCS ¢ Y4eTOM peructpa s Benmund BLOB u 6e3 yuera perucrpa 1uist BelIu-
yuH TEXT. dpyrumu cnoBamu, TEXT — 3T0 THI JaHHBIX, HE3aBUCUMBIN OT PETUCTPA
BLOB.

Ecnu pasmep 3amaBaemoro B crondie BLOB unu TEXT 3naueHus: npeBocxo-
JUT MaKCUMAaJIbHO JOIYCTUMYIO JUIMHY CTOJIOIA, TO 9TO 3HAYEHUE COOTBETCTBYIO-
UM 00pa3oM yceKaeTcsl.

B taGnune 3.5 npencraBneHbl OUHAPHBIC THIIBI JAHHBIX.

Ta6nuna 3.5 — buHapHbIe TUITBI TAHHBIX

Tun gaHHBIX Omnucanue
TINYBLOB Moxet XpaHuTh He Oojiee 255 cHMBOJIOB
BLOB MoskeT XpaHuTh He 6osee 65 535 cumMBOJIOB
MEDIUMBLOB Moxet XpaHuThb He Oosiee 16 777 215 cumBoJIOB
LONGBLOB MosxeT xpaHuTh He 6osee 4 294 967 295 cuMBoIIOB

B cootBererBuu ¢ tabmunei 3.5 tun ganHeix BLOB mpencraBmser coboi
JBOMYHBIM 00BEKT GOJBIIOrO pa3Mepa, KOTOPBIM MOKET COAepKaTh IEPEMEHHOE KO-
andecTBO naHHBIX. CyliecTByOT deTbipe Moaudukamuu 3toro tumna — 1 INYBLOB,
BLOB, MEDIUMBLOB u LONGBLOB, oTauuyaroimecss TOJIbBKO MaKCHUMaJIbHOM
JJIMHOW XpaHUMbIX Beln4yuH. Tun nanHeix BLOB B OCHOBHOM HCIHOJIB3yEeTCS B TE€X
ClIy4asix, Korja HeoOX0oJAMMO MPUMEHUTh KOMaHAY MHUQPPOBaHUS U Aemn(poBaHUs
0e3 nopuu (unu Bo3BpaunieHuss NULL B ciiydyae apyrux TUIOB JaHHBIX) KaKHX-THOO
3aIlIU(QPOBAHHBIX TAHHBIX MPU ACIU(PPOBAHUU.

B tabnuue 3.6 npuBeeHO onucaHue TUIA JaHHBIX TaThl U BPEMEHH.

Ta6numa 3.6 — Tun qaHHBIX 1aThl 1 BpEMEHHU

Tum gaHHBIX Onucanue

1 2

DATE Hara B dpopmare [TTT-MM-J1J]
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1 2

TIME Bpems B popmare HU:MM:CC (wm B popmare HUHU:MM:CC mnst Gonbimx
3HAYEHHUH YacoB)

DATETIME Hara u Bpems B popmate I'TTT-MM-JIJ1 Y4:MM:CC

TIMESTAMP Jara u Bpems B popmare timestamp. OxHako mpu HOTyIEHUH 3HAYCHUS OIS
OHO oToOpaxaercs He B Qopmare timestamp, a B Buge ['TIT-MM-//1
YY:MM:CC

YEAR I'on B popmare I'TTT

JUJist 5TUX TUIOB IaHHBIX CYIIECTBYET Tak Ha3zbiBaemas «rpoobiema 2000 romay.
Omna cocrtout B ToM, uto ji1sd TuiioB DATETIME, DATE, TIMESTAMP u YEAR na-
ThI C HEOJTHO3HAYHBIM TOJ0M HMHTepnpeTupytorcs B MySQL mo ciemyronmm mpaBu-
JIaM:

— penmmunHa roja B uaTepBaie 00—69 konseptupyercs B 2000-2069;

— BesninurHa rojia B untepBaie /0-99 xouseptupyercs B 1970-1999.

Bo wusbexxanue 5Toil mpoOiieMbl CielyeT NucaTh BEIWYMHY TOJia B BUJC
4-3Ha4HOTO, a HE 2-3HayHOTO uncia: «2016», a He «16».

Ilo pamubpiM TaOmunel 3.6 BumHo, uto tunsl DATETIME, DATE n
TIMESTAMP sBisitoTCS O CYyTH POJACTBEHHBIMH TUIIAMU JAHHBIX.

Tun manaeix DATETIME ucnonb3yetcst s BeIUYUH, coAepKamux uHGOp-
MaIMIo KaK O Jare, Tak u o0 Bpemenu. [lonaepkuBaercs nuana3on BennauH ot «1000-
01-01 00:00:00» mo «9999-12-31 23:59:59» («mommepKuBaeTcs» O3HAYAET, UYTO Be-
JTUYUHBI ¢ 00JIee paHHUMH BPEMEHHBIMU 3HAYEHUSIMHU, BO3MOXKHO, TOKe OyIyT pabo-
TaTh, HO HET TAPAHTHH TOTO, YTO OHH OYAYT ITPABUIIHLHO XPAHUTHCS M OTOOPAKATHCS).

Tun DATE wucnonb3yercs ajis BeMUMH ¢ MHPOpMaIueld ToJabKo o gate, 0e3
gacTu, coaepxkarieit Bpems. [lomaepxuBaercs nuamna3od BenquduH oT «1000-01-01»

10 «9999-12-31». Jlna npumepa otobpa3um Tut nanHbix DATE B KOHCOJIBHOM OKHE
MySQL (pucynoxk 3.17).

+-
i 2015-03-13 i 2015-04-13 i 2015-04-14
i 2015-02-16 i 2015-03-16 i 2015-03-20

1 2015-01-20 1 2015-02-20 1 2015-02-27
} 2015-05-24 1 2015-06-24 1 2015-06-24
H H | 2015-07-28 i 2015-08-28 i 2015-08-26 H
e — e e B Mt G T ] +
in set .70 secy

Pucynox 3.17 — [IpeacraBnenue tuna nanueix DATE

Turr cronbma TIMESTAMP obGecrieunBaeT THI MPEACTABICHUS JAHHBIX, KO-
TOPBIA MOKHO MCTIOJIb30BaTh JIJIi aBTOMATHYECKOM 3allMCH TEKYIINX JaThl U BpeMe-
Hu nipu BeimosiHeHnn oneparuii INSERT u UPDATE, o xoTopsix Oyner cka3aHo B
noapaszaene 3.3. Ilpu Hammuum Heckonbkux ctonomoB Tuna TIMESTAMP toabko
NepBbIi U3 HUX OOHOBIseTcss aBToMarnuecku. Benmnuunsl Tuna TIMESTAMP moryT
MPUHUMATH 3HaueHus OT Hayana 1970 roma no Hekotoporo 3HaueHust B 2037 rogy ¢
paspenicHueM B OHY CEKYHAY. DT BEJTUYHHBI BHIBOJATCS B BHJIC YHCIIOBBIX 3HaYe-
HUU.

®dopmat gaHHbIX, B kKoTopoM MySQL wu3BiekaeT M MOKa3bIBa€T BEIUYUHBI
TIMESTAMP, 3aBHCUT OT KOJMYECTBa IMOKAa3bIBAEMBIX CHUMBOJIOB. DTO MPOUILIIO-
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CTpUPOBAHO B MpuBeneHHON Hke Tabmuie 3.7. [lonneiit popmar TIMESTAMP co-
cTaBisieT 14 JECATHYHBIX pa3psaoB, HO MOXKHO CO37aBaTh CTOJOIBI THIIA
TIMESTAMP u ¢ 6o51ee KOPOTKOM CTPOKOM BBIBOAA.

Ta6nuna 3.7 — ®opmat tuna ganueix 1 IMESTAMP

Tun cronbua ®dopmaTt BbIBOJIA
TIMESTAMP(14) ITTTMM ] YYMMCC
TIMESTAMP(12) ITMMIAYYMMCC
TIMESTAMP(10) rrMvMiiH4uMm
TIMESTAMP(8) ITTTMM/

TIMESTAMP(6) MM
TIMESTAMP(4) I'TMM
TIMESTAMP(2) IT

OcTtanbHble TUIBI JAHHBIX BPEMEHH M JaThl YPe3aloTcsl B COOTBETCTBUU C MX
dbopmaroM (0T MEHBIIUX BPEMEHHBIX paMOK K OousibiiuM). [l mpumepa MmokakeM B
tabnuie 3.8, kak ypezaetcs Tun nanubix DATETIME.

Ta6nuna 3.8 — ®opmat tuna ganaeix DATETIME

Tun cronbua

®dopmar BbIBOJA

DATETIME(14)

I'TTT-MM-JJ1 Y4:MM:CC

DATETIME(12)

ITIT-MM-JIJT 99:MM

DATETIME(10)

TTTT-MM-JJT 44

DATETIME(S) [TIT-MM-JU]
DATETIME(6) TTIT-MM
DATETIME(4) TIIT
DATETIME(2) T

Benuuunbr TIME Moryr wusmensatbcs B mpenenax oT «—838:59:59» no
«838:59:59». [IpuunHa TOrO, YTO «9aCOBAs» YACTh BEIMUYMHBI MOXKET OBITh HACTOb-
KO OOJIBIIIOH, 3aKarodaeTcss B ToM, uyTo TUIl TIME MokeT MCroab30BaThCsl HE TOJIBKO
JUTSL TIPEJICTABIICHUSI BPEMEHHU JTHS (JIOHKHO OBITh MEHbINE 24 4acoB), HO TaKXKe IS
MpeACTaBICHUs] OOIIETO HCTEKIIero BPEMEHU HJIM BPEMEHHOI'O HWHTEpBAJla MEXKITY
JIBYMSI COOBITHSIMHA (MOYKET OBITh 3HAYUTEILHO OOJbIe 24 4acoB WM JIaKe OTPHIla-
TEJIbHBIM).

Tun YEAR — 3T0 01HOOAWTHBINA THIT JaHHBIX JJISI PEJCTABICHUS 3HAYCHUI
roaa. JIlnana3zon Bo3MokHbIX 3HaueHU oT 1901 no 2155. Henonmyctrumbie BETUYUHBI
YEAR mnpeo6pazyrorcs B 0000.

Tun nepeuncnenuss ENUM — sto cTonben, KOTOpbI MOKET MPUHUMATH 3HA-
YEHUE U3 CIHMCKa JIOMYyCTHUMBIX 3HAYCHWH, SIBHO TMEPEUYMCICHHBIX B CICIH(PUKAIINH
cTosI0I1a B MOMEHT CO3/[aHus TaOIUIbl. 3HAUCHUSI TIEPEUNCIICHUS] 3aIUChIBAIOTCS Ue-
pe3 3amATy0 B OJIMHAPHBIX KaBbIUKAX.

Hanpuwmep:

ENUM('20', 'ooun','0sa’,'mpu’,'cu60")
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C momo1pi0 3TOTO TUNA AAHHBIX B rpaduyeckoM uHTepderice MOXXHO OyaeT
pealln30BaTh BBHINAAAMOIINAN CIIUCOK, COJEPIKAIINA 3TH YEThIPE 3HAYCHHSI, HAXOISIIH-
ecs B kaBblukax. ENUM MmoxeT uMeTh MakcumMyMm 65 535 3jeMeHTOB.

SET — 3To CTpOKOBBIN THII, KOTOPBIH MOXKET IPUHUMATh HOJIb WJIK OOJiee 3Ha-
YCHH, KaXX10€ U3 KOTOPHIX TOJKHO OBITh BBIOPAHO M3 CIHCKA JOMYCTUMBIX 3HAYE-
HUH, ONpEJETICHHBIX MPU CO3/IaHUU TaONUIBL. DieMeHThl MHOkecTBa SET paznens-
I0TCs 3anmaThiMU. Kak ciencTBue, caMu 2JIEMEHThI MHOXKECTBA HE MOTYT COJIEP)KaTh
3aMAThIX.

Hampumep, cronben, onpenenennsiii kak SET ("onun", "asa") NOT NULL,
MO’KET IPUHUMATh TaKWE 3HAYCHHUS:

- "o’m/IH";

— "nBa";

— "omuH, nBa".

MmuoxectBo SET mMoxkeT umeTs MakcuMyM 64 pa3iM4aHbIX dJIEMEHTA.

TpeboBanus Kk 00beMy MaMSATH JJI CTOJIOIOB KaXI0r0 TUNA, TOAICPKUBAEMO-
ro MySQL, nmepeuncnens! mo kareropusm B Tabnumax 3.9-3.11.

Ta6mmma 3.9 — TpeboBaHus K MaMSTH JIJIs1 YUCIOBBIX THUIIOB

Tun cronbua TpeGyemas naMsTh
TINYINT 1 OaiT
SMALLINT 2 GaiiTa
MEDIUMINT 3 Gaiita
INT 4 Gaiita
INTEGER 4 Gaiita
BIGINT 8 OaiiToB
FLOAT(X) 4, eciim X <=24wunm 8, eciin 25 <= X <= 53
FLOAT 4 Gaiita
DOUBLE 8 6aiiToB
REAL 8 6aiiToB
DECIMAL(M,D) | M+2 6aiita, ecii D > 0, M+1 6aiita, ecniu D = 0 (D+2, ecniu M < D)
NUMERIC(M,D) | M+2 6aiita, ecii D > 0, M+1 6aiita, ecniu D = 0 (D+2, eciu M < D)

Ta6numa 3.10 — TpeboBanus K maMsTH AJisl TUIIOB AaThl U BPEMEHU

Tumn cronbnia TpebGyemas naMsTh
DATE 3 Oarita
DATETIME 8 OariToB
TIMESTAMP 4 Oaiita
TIME 3 Oaiita
YEAR 1 OaiitT

Tabmuna 3.11 — TpeboBanus K maMsTH JJIsI CHMBOJIBHBIX TUIIOB
Tun cronbua Tpebyemas namsiTh

1 2

CHAR(M) M 6Gaiiros, 1 <= M <= 255
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1 2

VARCHAR(M) L+1 6aiitoB, rie L <=M u 1 <= M <= 255

TINYBLOB, TINYTEXT L+1 Gaiit, rne L < 2/°8

BLOB, TEXT L+2 Gaiit, rne L < 2716

MEDIUMBLOB, MEDIUMTEXT | L+3 Gaiir, rne L < 2724

LONGBLOB, LONGTEXT L+4 Gaiit, rne L < 2732

ENUM('valuel','value?',...) 1 wm 2 Oaiita, B 3aBUCUMOCTH OT KOJUYECTBA
NEPEUHCISIEMBIX BETMYHMH (MakcuMyM 65 535)

SET('valuel','value2',...) 1, 2, 3, 4 i 8 0aliTOB, B 3aBHUCHMOCTH OT KOJIMYECTBA
AJIEMEHTOB MHOKECTBA (MaKCUMyM 64)

VARCHAR, BLOB u TEXT sBnsitoTCs THUIaMu JTaHHBIX C MEPEMEHHOM K-
HOU CTPOKH, JUIsl TAKUX TUIIOB TPEOOBAHUS K MaMATH B OOLIEM Ciydae ONPEHEIsIIOTCS
pealbHBIM pa3MepoM BEJIWYMH B CTOJOLE (mpeacraBieH cumBosioM L. B Tabiu-
ne 3.11), a He MakCUMallbHO BO3MOXHBIM JJIsI JAHHOTO THIA pa3MepoM. Hampumep,
cronbery VARCHAR(10) moxeT coaepkarh CTpOKY ¢ MakKCUMaibHOW mymHON 10
CUMBOJIOB.

B cnydae tunoB nanueix BLOB u TEXT Tpebyercs 1, 2, 3 unu 4 Gaiita nis
3aMUCH JJIMHBI 3HAY€HUs JTaHHOTO CTOJIONA B 3aBUCHMOCTH OT MaKCHUMaJbHO BO3-
MOYHOM JJIMHBI JIJIs1 JAHHOTO THUIIA.

Pasmep o0wekra ENUM omnpenensieTcss KOJIUYECTBOM Pa3IUYHBIX MEPEUUCIIs-
eMBIX BeIU4MH: 1 OaliT UCronb3yeTcs sl epeuncieHus 10 255 BO3MOXKHBIX BEJIH-
yiH. Vcnonb3ys 2 Gaiita, MOXKHO IEPEUUCIUTH A0 65 535 BennyuH.

Pazmep oObexkta SET ompenensieTcsi KoJUUECTBOM Pa3UYHBIX 3JIEMEHTOB
MHOKecTBa. Ecim 3To KoiaumdyecTBO paBHO N, TO pa3mep OOBEKTa BBIYUCISETCS IO
dbopmyne (N+7)/8 u moaydeHHOE Ynuelio OKpyrisiercs 1o 1, 2, 3, 4 unu 8 6aiToB.

[Tocne paccMoTpeHus TUIIOB JAHHBIX TIEpeiieM K MPUBUIIETUSIM (OrpaHUYEHU-
sIM) ¥ TIPEICTABUM UX B BHjI€ TaOmuier 3.12.

Tabnuna 3.12 — IMpusuierun B MySQL Workbench

[TpuBunerus Omnucanue
1 2
PK — Primary Key OO0o03HavaeT MEpBUYHBIA KJIIOY JaHHOM cymHocTH. Jlng kaxkmoi

CYIIHOCTH OH OJTMH-EJMHCTBEHHBIN.

Cas3u Ha ER-nnarpamme OyayT sIBISATHCS HEUACHTU(UIMPYIOLTUMH, T. €.
HE3aBUCSIIUMU JIPYT OT npyra. Takum oOpa3oM, MOXKHO OyAeT yIaInuTh
3allMCH BHEIIHEro KJIoYa, CoepiKallue B cede CChUIKY Ha MEepBUYHBIHA
KJIFOY JIpyroi Tabmauiel, 1 Ha000poT. C UIEHTUDUIUPYIOIIUMH CBSI3IMU
3Ta MpoLeaypa Moria Obl CUIBHO YCIOXKHHUTHCS, TOCKOJIBKY €CITU 3aITUCh
MEPBUYHOTO KJf0Ya OyIeT HCIOJIh30BATHCS IO BHEUIHHM KJIFOYaM B
Apyroi Tabnuie, TO MpeXJe YeM yJaJIUTh 3aluch MEPBHYHOIO KIIOYa,
ecnu 3To OyJeT HeoOXOaMMO, TIPHIETCS CHadala yIaduTh BCe 3aliCH Ha
BHEIIHUX KIIOYaX, U TOJBKO MOTOM HJIEHTH(UUUpYOIas CBs3b JacT
YIJIATh 3aITUCh IEPBUYHOTO KITFOYa
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1 2

NN — Not Null Os3Hagaer, 4TO IPH BHECEHUH JJAHHBIX TI0JIE HE OyaeT mycThiM. B mpumep
BO3bMEM aTpUOyThl MEPBUYHOIO Kitoya. [Ipy BHECEHHU AaHHBIX OHU MO
YMOJYaHHUIO TOJKHBI COJIEPKATh KaKHe-T1u00 TaHHbIC

UQ - Unique Index Conmepxutr B cebe YHHKaJIbHOC 3HAYCHUE B IMpeleiax aTpuoyra
(cronbia), koTopoe He OyaeT MOBTOPTHCA. Hanmpumep, Ha3BaHUE KHUTH
B PAa3MYHBIX 3alUCAX MOXKET MOBTOPATHCS, HO TOA HM3HaHus Oyner
npyroii. CrenoBaresibHO, 3TO 3HAUeHHE HE OyIeT YHHKaIbHBIM. B
JAPYyroM cilydae, €ClM B3sThb YHHBEPCHUTET, TO B HEM C OYECHb MAaJOi
BEPOSITHOCTHIO OYAYT MPHUCYTCTBOBATH JIBE KadeIpbl, Ha3BaHHs KOTOPBIX
OyayT noBTopsThes. ClieoBaTeNbHO, 9TO 3HAUCHUE Oy/IeT YHUKATbHBIM

BIN — Binary Conepxur nosie tuna TEXT ¢ ydeTroMm peructpa CUMBOJIOB IIPH TIOWCKE
3HAYCHUH, XPAHSIIUXCS B HEM
UN — Unsigned CopmepKHUT TOJNBKO MOJOXKHUTENbHbIE 3HaYeHHs. [[puMeHUM B OCHOBHOM

JIIA MECPBHUYHBIX KJHO‘-IGIZ, ITOCKOJIBKY UM HEJIb34 3aaaBaTb
OTPHULATCIIbHBIC 3HAYCHUS

ZF — Zero Fill 3anonHeHne HyassMuU. J00aBIsieT K 3HAYCHUIO B CTPOKE HYIIU CIIEBa, €CIH
JUIMHA 3HAYCHUsT MEHBIIC JUTHMHBI 1oiisl, Hanpumep, ycTaHOBWIM JJTHHY
noist INT(3), Tyma kimamem yucino 1, COOTBETCTBEHHO, clieBa OyayT
nonucanbl 2 Hyist — 001, HO ATO MO-TIPEKHEMY YUCIIO 1, POCTO MYyCThIE
CHUMBOJIBI OBLIH 3aII0JIHEHBI HYJSIMHA

Al — Auto Incremental | TTpumeHsieTcst TOJIBKO K MIEPBUYHOMY KIIKOYY U O3HAYACT, YTO MEPBUUHBIA
KIIF0Y OyJIeT aBTOMATHYECKH 3aIMOJHATHCS HATYPATbHBIMHA 3HAYCHHSIMHU:
1,2,3urT. 1.

W3 onmcanus nepudHoro kiaroua (Primary Key) u HEKOTOpO# 4acTH TEOPHH
00 MICHTUPHUIUPYIOMUX U HEUJECHTU(DUIIUPYIOMINX CBA3SIX CIEIYET, YTO B JTAHHOM
KypPCOBOM IPOEKTE MPUOPUTETHEE BCErO MCMOJIb30BaTh UMEHHO HEUICHTUPHULIMPY-
IOIIHE CBSA3HU, O KOTOPBIX 0oJjiee MoaApoOHO OyeT CKa3aHo Jajee B ATOM Ioapas3ere.

[Tocne Toro kak aTpuOyTaM NMPUCBOCHBI HYKHbIE TUIIBI JAaHHBIX U MPUBUJIETUH,
OCTaeTCs CBA3aTh TaOIUILIBI IO BHEITHUM KitouaMm. [[j1st 3Toro nepexoum Ha BKJIaAKY
«Foreign Keysy, kak rmokazaHo Ha pucynke 3.18.

B »TOli BKIIagKe MBI yKa3bIBa€M MM BHEIIHETO KJII04Ya, KOTOPOE MOXKET OBITh
JT00BIM U COBHAAATh € Ha3BaHUEM aTprOyTa B cymHocTd. Ho Bo nzbexanue ommoOku
Ipy KOMIUJIUPOBAHUU CKPHUITA, CBSI3aHHOW C IyONMMpOBaHMEM BHEIIHETO KITIOua
(duplicate foreign key), nyudrie Bcero co3aaBaTh YHHKAJIbHOE MMsI BHEITHETO KITIOUA,
HE COBIAJAIONICe C HA3BAHUSIMH aTPUOYTOB B CYITHOCTSIX.

[Tocne yka3zaHusi UMEHH BHEIIHETO KIF0Ya M3 BBIMAAIONIETO CIHCKa BHIOUpA-
€M, K Kako# Tabnuiie OyJeT UJITH BHEIIHUN KITHOY.

Bri6paB Tabnuity, yka3zbiBaeM, MEKIY KaKUMH JIByMsI aTpuOyTaMu JBYX CyII-
HOCTel OyJeT MpOoMCXOAWUTH CBs3b. Eciii rajiouka He CTaBUTCSA, TO MPUBUIIETUU B
ATUX ABYX aTpuOyTax MPOTUBOpPEUAT APYT APYTY UIH HECOBMECTUMBI.

[Tocne ocyuiecTBieHUs 3TUX ASUCTBUIA OyAET CO3/IaHO OTHOILIEHUE OJUH K OJI-
HOMY B BHJIE CBsI3U IBYX TaOmuil. [l{eaxkHyB ABaXabl KHOMKOW MBIIIN HA 3TOU CBS3U
U nepeias Bo Brianky «Foreign Key», MoxkeM BbIOpaTh, Kako€ 3TO OTHOIICHHE —
UACHTU(QUIMPYIOIEEe WM HEUJACHTU(DUIIMPYIOIIEE — U KaKOB THUI OTHOIIICHUHN — OJIMH
K OJIHOMY, OJIMH KO MHOTMM HJIM MHOT'HE KO MHOTUM (pucyHok 3.19).
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Diagram :

| W] ] ] ~
= ;
user_id INT
\Y @ f_book_id NT i |
ook | 1 history_pay
&2 : o ’ T-._ @ f_gte_admin_id INT M OM¥ET MMETE history_pay_id INT
site_admin
d— b s country_user VARCHAR(32) Ty S ———— @ f_user_id INT
o | SeRdmind INT J city_user V ARCHAR(32) Woryt maere | | baance 1T
> nickname_admin Y ARCHAR(32) MO3¥ET MMETH > nickname_user Y ARCHAR(32) 1
4 try_ad VARCHAR(32) @ |tH—————— e e
B | Ocountry_zdmn =2 wal > email_user V ARCHAR(64)
& > dity_admin VARCHAR(32) MOMET MMeTk »last_name_user VARCHAR(32) L:n_
> phi ber_admin VARCHAR{32] OTYT HMETE
phone_num ber_acmin 2) sname_user VARCHAR(32) pr ———————————— -i
>
s middle_name_user Y ARCHAR (32]
X | v
oM< b3
L_(.)‘,« Table Name; |[HSEr Schema: music_internet_library w
Foreign Key Name Referenced Table Column Referenced Column ~  Foreign Key Options y 4 )
fk_site_admin_id “music_internet_library." site_admin’ [ user_id On Update: | NO ACTION, L"
fle_book_id “music_internet_library”.” book” D f_book_id on Delete NO_ ON— " 4
: ACTI! ~
f_site_admin_id  site_admin_id — .4
D country_user
D city_user Foreign Key Comment  peneratinn
| nickname_user
D email_user
[ last_name_user
O name_user
[ middle_name_u... v
< > | £ >
Columns Indexes Triggers Partitioning Options Inserts  Privileges

Pucynok 3.18 — Jlo6aBieHne BHEUTHEr 0 KTK04a

&)

& 7] site_admin v
' site_admin_id INT
[ .
2 nickname_sdmin V ARCHAR(32)
B | < country_admin VARCHAR(32)
@l 2 city_admin VARCHAR{32)
2 phone_number_admin YARCHAR(32)
»
€
user - Table
Referencing Table
user
Foreign Key: fk_site_admin_id
f_site_admin_id: INT
[ Mandatory Edit Table. ..

Relationsip

w0
u;er id INT.

@ f_book_id INT

@f ste admin_id INT

“ country_user VARCHAR(32)

Creity_user VARCHAR(32)

LEr (e 2 nickname_uzer VARCHAR(32)
_____ [——————tg
2 email_user ¥ ARCHAR (64)
=

Cardinality

() One-to-One (1:1)

M oxer meTh

2 last_name_user ¥ ARCHAR{32)
S name_uger VARCHAR(32)

2 middle_name_user Y ARCHAR(32)

Referenced Table
site_admin

(® One-to-Many (1:n)

site_admin_id: INT (PK)

Invert Relationship

[] Identifying Relationship

Mandatory

v 9 ~
" _ history_pay '
I o3ET UMETE history_pay_id INT
[Ty S ——— @ f_user_id INT
MOryT MMeTs 2 balance INT
]
MaryT UMeTs
____________ -
|
| v
>
Edit Table...

Pucynok 3.19 — PenaktupoBanue CBSi3U BHEUTHETO KJII0Ya

OtHorreHust ObIBAIOT omnpeaeieHHbIX TUoB (pucyHok 3.20). Eciu Mbl X0THM
co3nath puzmveckue Tadmminpl B MySQL, To OTHOIIIEHUST MEXKIy TaOIUIIaMU JOJIKHBI
OBITh KAKUM-TO 00Pa30M OTOOPAKEHBI.

29



OAaMH K 0gHOMY

DAMH KO MHOTHM

MHOrMe Ko MHOMM

Pucynok 3.20 — Tumnsl cBsizeit

EcTh HecKoJNbKO NpaBWJl, KOTOPHIC OMPEACISIOT OTHOIICHHUS MEXIY TaOu-
aMH:

— oTHoueHue 1:1 (oauH K OAHOMY): MEPBUYHBIN KJIHOY I OAHOW M3 TaOIuI
BKJIFOYEH B KaYECTBE BHEIIIHETO KJII0YA B JIPYroil TabuIie;

— oTHOIIeHHE 1:n (OJMH KO MHOTUM): IEPBUYHBINA KJIHOY M3 TaOmuilbl 1 106aB-
JIIeTCSl B KQUE€CTBE BHEIIIHETO KJII0Ya B TAOJIHILY n;

— OTHOIIIEHHUE n:m (MHOTHE KO MHOTHM): CO3/1aeTcsl HOBasl Tabiwmia (Tabnuia
CBSI3U), IEPBUYHBIN KJIIOY COCTOUT W3 MEPBUUHBIX KIIFOYEH NBYX OpUTHMHAIBHBIX Ta0-
JIULL.

[IpaBuinbHO mocTpoeHHOW B/l cumTaerca Ta, y KOTOPOHM MEXIY CYIIHOCTSMU
MIPUCYTCTBYIOT TOJIBKO THUIIBI CBSI3€M «OJIMH KO MHOTHM)).

Jns otHomienuit 1:1 u 1:n Mbl UMeeM JIBa pa3inUYHBIX TUIA CUMBOJIOB: UICH-
TUQUIIPYIONTUE U HEUACHTUPUITUPYIOIINE.

OTHollIeHHE CYHUTAETCS HUICHTU(DUIMPYIOUTUM, KOTJa OJHa TabJMIla TMOJIHO-
CTBIO 3aBUCHUT OT JPYTHX U HE MOXET CylecTBoBaTh 0e3 HuX. CTpoka B TakoW Tab-
JIULIE 3aBUCUT OT CTPOKHU B Apyrout TaGauie. TUMUYHBIM PUMEPOM SIBJISIETCSI CO3/a-
HUE OTJICTbHON TaOIUIIbI sl XpaHeHus TeJe(oHOB moJib3oBaresnei. Mx Heobxoamumo
XpaHUTh B JIpyroi tabiuiie, MOTOMY YTO y OJHOTO TMOJIh30BaTeNsl MOXKET ObITh He-
CKOJIbKO Tene(OHOB, HO KaXjaas CTpoKa B ATOM TaOJWIIE MOJHOCTHIO 3aBUCUT OT
MOJIb30BaTEIs — 3HAYUT, OHA OTHOCUTCS K MOJIb30BaTENIO.

OTHoIIEHNE CUUTACTC HEUJSHTUPUIMPYIOUIMM, KOrJa ofHa Tabyiuila HE 3a-
BHUCHT OT JIPYTUX, M MOXKET CYyIIECTBOBAThH 0€3 HUX.

OcTanock TUlIb MOANMKUCATHh CO3/IaHHbBIE CBS3U. JJI 3TOro HEe0oOXOAMMO OIpe-
JEIUTh MOJAJIbHOCTh CBsI3U. Kaxk/ast CBA3b MOXKET UMETh OJHY M3 JIByX MOJAJbHO-
CTeH CBsI3M, MPEACTABICHHBIX Ha pucyHke 3.21.

Pucynok 3.21 — Buasl MOTaIbHOCTH CBSI3EH
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MoaabHOCTh «MOKET» O3HAYaeT, 4YTO AK3EMIUIIP OJHOM CYHIHOCTH MOXKET
OBITH CBSI3aH C OJHUM WJIM HECKOJIbKMMU SK3EMIUISIpaMH APYToi CYIIHOCTH, & MOXKET
OBITh U HE CBSA3aH HU C OJTHUM SK3EMILISIPOM.

MoJanbHOCTh «I0JDKEH» 03HAYaeT, YTO K3EMIUISAP OJHON CYITHOCTH 00s3aH
OBITH CBSI3aH HE MEHEE YeM C OJIHUM JK3EMILISIPOM JIPYTOil CYIIHOCTH.

CBs3b MOXET MMETh Pa3Hyl0 MOAAIBHOCTh C Pa3HbIX KOHLOB. Kaxmas cBS3b
MOYKET OBITh MPOYMTaHa KaK CJIeBa HANpaBO, TaK U CIIpaBa HAJNEBO. TUMHYHBINA MPH-
Mep MpeAcTaBleH Ha pUCYHKE 3.22.

Mokynatens = _nﬂ”ﬂ':

|
L 4

LT NpoAdaHHEIM

Toeap

Pucynox 3.22 — [Ipumep M0o1aasHOCTH CBSI3Ei

[Ipumep mpeacTaBiieH i OTOOPaKEHUS CYTH MPABUIHLHOM MOJAMKUCH CBSA3EH.
Opnako cama cTpykTypa He npezacTtaieHa B 3HD.

31ech cpa3y BO3HHKAET OYEBHJIHAS CBS3b MEXKIY CICAYIOIIUMU CYITHOCTSIMHU:
«IOKYTIaTeJT! MOTYT MOKYIaTh MHOTO TOBAPOB» M «TOBApbl MOTYT MPOJIaBaThCS MHO-
TUM TIOKYTIATEIISIM.

[ToMmuMoO Bcero 3TOTO, MPSMO B ITpOrpamMMme MPEAyCMOTPEHO JT00aBiIeHUE HO-
BbIX 3amuced B KaXIblil aTpuOyT B OpennocienHen Bkiaake «lnsertsy (cm. pucy-
HOK 3.18), ogHako aemarh 3T0 He pexomeHayercs. [Ipn HeoOXOAMMOCTH 3aIlOJTHUTH
OTIpeICTICHHBIMY JaHHBIMH aTPHUOYTHI CYITHOCTH OYyJeM HMCIOJb30BaTh KOMAaHIHYIO
CTPOKY.

Ha sTtoM nmpoektupoBanue b/l Ha 3Tane co3maHus AuarpamMMbl «CYIIHOCTb —
cBsa3b» B mporpamme MySQL Workbench 3akonueHa.

Jlanee HEOOXOIMMO CreHEPHPOBATH CO3/IaHHBIE TAOIHIBI U CBS3M B CKPUNT
(xom) Ha s3pike SQL (mpumep mpeacTaBieH B MPUIOKEHUU A) MPU MOMOITM KOMaH-
76l Ha TaHean HacTpoek «Database -> Forward Engineery», kak moka3aHo Ha pUCYH-
ke 3.23, u Ha orane «Review SQL Script» coxpaHuts ero y cedst Ha KOMIIbIOTEPE, MMO-
CKOJIbKY B ITOCJICAYIOIIEM 3TOT KO OYJET UCIIOJIb30BaH B KAU€CTBE MPUIIOKCHHS JIJIS
KYPCOBOTO IMPOCKTA.

B crydae ommOKku npr OKOHYaHUW KOMITHJISIIAHN, CBSI3aHHOM ¢ TyOIupOBaHUEM
BHemmHero kmoua (duplicate foreign key), MOXHO HCIIONIB30BaTh yKa3aHHBIH paHee
BapUaHT: CO3/1aBaTh YHUKAJIBHOE MM BHEITHETO KJIFOYa, HE COBIMAJAroIIee C Ha3Ba-
HUSMH aTPpUOYTOB B CYIIHOCTSX.

Ecnu B BJI Ob1mu cienansl kakue-nub0 u3MeHeHus (yIajaeH TOT WA WHOM at-
pUOYT WM CYIITHOCTH), TO HEOOXOJMMO 3aHOBO CT€HEPHUPOBATH CKPUMT C TOMOIILIO
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Tex ke aercteuid. [Ipu aTOM 3amucu, KOTopble ObLITH J0OABIICHBI B aTpUOYTHI, HE OY-
ayT ynanensl. Takum oOpazom OyAeT W3MEeHeHa JIuIb CTpyKTypa b1,

Database Tools Scripting Help

Connect to Database... Ctrl+UJ

I Manage Connections. ..
Reverse Engineer. .. Ctrl+R I
Forward Engineer... Ctrl+G

Schema Transfer Wizard. ..

Migration \wizard. ..

Edit Type Mappings for Generic Migration. ..
Synchromze Model... Ctrl+Shift+2

Synchromze with Any Source... Cirl+Shift+Y

Compare Schemas... I

Pucynok 3.23 — I'enepupoBaH#e CKpUIITa

[Tocne ycmemHOro 3aBeplICHHs B KOMAaHIHOW CTPOKE, KOTOpash Ha3bIBaeTCs
«MySQL 5.6 Command Line Client», mosiBunace Haira 6aza JaHHBIX 0€3 €AHMHOM 3a-
nucu. [locie 3amycka KOMaHIHOW CTPOKH HEOOXOAUMO OyIeT BBECTH Mapoib (pUcy-
HOK 3.24), koTopsIii MbI YKka3biBaiu B cTpoke MySQL Root Password npu ycraHoBke
POTPaMMBEI.

B mMySOL 5.6 Command Line Client — O *

Pucynox 3.24 —=TlepBslii 3amycK KOMaHTHOM CTPOKHU

[Tocse npaBUIABHOIO BBOA TAPOJI U YCICIIHOM aBTOpHU3auu (pUCYHOK 3.25)
MBI SIBJISIEMCSL TTOJIHOIEHHBIMU TI0JIb30BAaTEIIIMH KOMaHJIHOW CTPOKH M MOXEM Tiepe-
XOJUTh K CICAYIONIEMY dTamy, CBI3aHHOMY C MTPOEKTUPOBAHUEM 3aIPOCOB.

B MySOL 5.6 Command Line Client — O *

nter passwopd: e

Jelcome to the MyS5QL monitor. Commands end with ; or “g.
Four MySQL connection id is 20

Ferver version: 5.6.26—log MySQL Community Server (GPL>

opyright {c> 2000, 2015, Oracle and-sor its affiliates. All rights reserved.

Dracle iz a registered trademark of Oracle Corporation andrsor its
pffiliates. Other names may he trademarks of their respective

Type "help;* or 'Sh’ for help. Type *“c’ to clear the current input statement.

Pucynok 3.25 — Bxoa B KOMaHAHYIO CTPOKY
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Ecnu mocne BBoa mapoJisi KOMaHHas CTPOKa cpa3y 3aBepIIaeT CBOK paboTy,
TO OBLT HEBEPHO BBEJICH MMAPOJIb.

3.3 [IpoekTHpOBaHUE 3aNPOCOB K 0a3e JaHHBIX

3anpoc (KoMmaH7a) CTPOUTCS Ha OCHOBE OJIHOM WJIM HECKOJIbKUX B3aUMOCBS-
3aHHBIX TaOJUIl, MO3BOJSAS KOMOMHHMPOBAThH COJEPIKAIIYIOCS B HHMX HH(OpMAIIHIO.
[Ipu 3TOM MOTYT HMCHOJIb30BaThCs Kak Tabiuibl bJl, Tak U coxpaHeHHbIE TaOJUIIbI,
MOJy4YEHHBIC B PE3yJIbTaTe BBIMOJHEHUS IPYyTruX 3ampocoB. KpoMe Toro, 3ampoc Mo-
JKET CTPOUTHCA HEMOCPEACTBEHHO HA IPYTOM 3aIpocCe.

3anpoc Mo3BOJISET BHIOPaTh HEOOXOAMMBIC TAHHBIE U3 OJHOW WM HECKOIBKUX
B3aMMOCBSI3aHHBIX TAOJHI] U MOJYYUTh Pe3yIbTaT B BUJIE HOBOW TaOJHUIIBI, COMEpKa-
el JTaHHbIE U3 OJIHOM WJIM HECKOJIbKUX Tabmull. [lomyueHHas TaOiauna MOMKET uc-
MOJIb30BAaThCsl B KAUECTBE MCTOYHMKA JAHHBIX B CIEIYIOIIMX 3ampocax, hopmax, oT-
yeTax, CTpaHuIlax JOCTyIa K AaHHBIM. Yepe3 3anpoc MOKHO IPOU3BOIUTH BBIYMCIIE-
HUE, U3MEHEHHE JIaHHBIX B TaOiMIax, Jo0aBjiIcHUE W YIAJCHUE 3aIMCEed W MHOTOE
npyroe. [IpuBemem OCHOBHBIE MPOCTHIE 3APOCHI, HO IIPHA 3TOM KaXJIOMY B KaxJIOU
KOMaHjie OyJIeT IpuiIarathbCsl MpUMeEp MPaKTUUYECKOTO MCIOJIB30BAHMS TOTO WIIM HHO-
ro 3ampoca.

[Tocne BXoJ1a B KOMaHIHYIO CTPOKY HEOOXOAMMO MPOBEPUTH HATUUIUE CO3/aH-
Hou b/I. [Ima atoro BeiBegeM cnucok Bcex b/l, CyliecTByromux Ha JaHHOM CEpBEpE
MySQL, koman0i

SHOW DATABASES;

Jlaxe ecnu emnie He ObUIO CO3/aHO HU OJHOW 0a3bl JTAHHBIX, B MOJYYCHHOM
CIHCKE MOXKHO YBHUJICTh TPH OCHOBHBIC CUCTEMHBIC 0a3bl JaHHBIX (PUCYHOK 3.26):

— information_schema — uadopmarnmonHas 0a3a JaHHBIX, U3 KOTOPOH MOXHO
MOJIYYUTh CBEJICHUS O BCEX OCTANbHBIX 0a3ax, CTPYKTYpE NAaHHBIX B HMX U BCEBO3-
MOXHBIX 00BEKTax: TabJNMIAax, CTOJIONAX, MEPBUYHBIX U BHENIHUX KJIIOYax, MpaBax
JIOCTYTIA, XPAaHUMBIX TPOIEaypax, KOAUPOBKaX M Jp.; 3Ta 0a3a JaHHBIX JOCTYITHA
TOJIBKO JIJIS1 YTEHUS U ABJISICTCS] BUPTYAJIbHOM, T. €. OHA HE XPAaHUTCS B BUJIE KaTajora
Ha JHCKe: Bcs MHGOpMAIMs, 3amnpammrBaeMas u3 3toi bJl, mpemocraBisercs auHa-
mudecku cepepom MySQL;

= mysql — cayxeOHas 0a3a TaHHBIX, KOTOPYIO MCHOab3yeT cepep MySQL; B
HEl XPaHATCS CBEICHHS O 3apETUCTPUPOBAHHBIX MOJB30BATEISIX M UX TIpaBaxX JAOCTY-
na, CrpaBoYHas HH(pOpMaIUs 1 TIpoyee;

— test — mycras 6a3a JaHHBIX, KOTOPYIO MOKHO HCITOIB30BATh JIJIsI IIPOOKI ITe-
pa» UM IPOCTO YIAIHTh.
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ysgl> show databases;

information_schema
mydh

mysql
performance_schema
zakila

test

rows in set (0.00 sec?

Pucynok 3.26 — Cnincok bJ]

Eciu nazBanue b/l Ha nepBoHAaYaIIbHOM 3Tare NPOESKTUPOBAHUSA HE MEHSIIOCH,
TO pe3ynbratoM Oyaet Heckonbko B/l (cMm. pucyHok 3.26), onHa U3 KOTOPBIX OyAeT
co3ganHas Hamu BJI — «mydby». Octanpabie B/ Co374ai0TCs aBTOMATHYECKH CaMOM
IIPOTPAaMMOM MPH YCTaHOBKE.

Crnenyer y4ecTh, 4TO B KOMaHIHOHN CTpPOKE MPHU BBOJE KOMaH/BI (3ampoca) He
YUUTBHIBACTCS pErHCTp CUMBOJIOB. Kak BUIHO M3 pucyHKa 3.26 1 UCXOAHON KOMaH/IbI,
3aMpoc, HAMMCAHHBIN B BEPXHEM pPErucTpe, OyaeT padoTaTh U B HIXKHEM PETUCTpE.
To ke kacaeTcst U naHHbBIX (3anuceii) B Tabauax. OaHaKO IS BBIIEICHUSI CTPYKTY-
pBI 3arpoca OH OyJIeT 3alucaH B BEpXHEM PErucTpe.

[Ipu ucnosb30BaHUU JAOBOJIBHO CTAPON BEPCUHU IPOrPAMMBI BMECTO PYCCKOTO
A3bIKa, HAIPUMeED, ITPU BbIBOJAE cnucka b/, yBuaum TO, 4TO NpEACTaBIEHO HA PUCYH-
ke 3.27.

myzgl* show databases;

information_schema
Y

lab
music_internet_library

mysqgl
performance_schema
zakila

test

world

rows in set <0.00 sec

Pucynox 3.27 — [Ipumep HEBEpHOI KOJUPOBKU
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Yrobbl u30exarh mpobsieM C KOJIUPOBKOW PYCCKOSI3BIYHBIX JaHHBIX, MEpen
HayajaoM paboThl C TaHHBIMU HEOOXOMMO BBIITOJHUTH KOMaHIy

SET NAMES cp866;

Komanny SET NAMES HeoO0X0AuMO TTOBTOPATH MPU KaXKIOM MOIKIIOYEHUN K
CepBEpY C MOMOIIBI0O KOMaHIHOM CTPOKH. DTa KOMaHJa YKa3bIBaeT CEpPBEPY, UTO
JaHHAs KOMaHJHAasl CTPOKa UCMOJIb3yeT KoAupoBKY CP-866 (3T0 KOAMpPOBKA KOMAaH/I-
Hol cTpoku Windows), U cepBep OyeT aBTOMAaTHYECKH BBITIOHATh NMPeoOpa30BaHKE
KOJIMPOBOK MPU 0OMEHE JJAHHBIMU C KOMaHIHON CTPOKOM.

B 6osiee mo3aHUX BepcUsiX 3Ta KOJAUPOBKA 71 KOMAHHON CTPOKH YCTaHOBJIE-
Ha 10 YMOJI4aHuto. J{J1s mpocMOTpa KOJUPOBKY IIETKAEM KHOMKON MBI HAa UKOHKE

KOMAaHTHOW CTPOKH, KOTOpasi BBIJICIICHA B JICBOM BEPXHEM YIIIy, U BHIOMPACM ITyHKT
cBolicTBa (prCcyHOK 3.28).

B MySaL 5.6 Command Line Client - O x

fTEEELIOT Commands end with : or “g.
)

-
EPEMECTHTE )8QL Community Server (GPL)

Pazme
- . wcle andsor its affiliates. All rights reserved.
- EEPHYTE

iark of Oracle Corporation and-sor its

O PaseepHyTs e trademarks of their respective

X  JaKpoiTh i
1. Type *“c’ to clear the current input statement.
Mamenuts »
3HEYEHNA NO YMOTYIHUHD

CeolicTea

Pucynok 3.28 — CpoiicTBa KOMaH/IHOM CTPOKH

Jlanee OTKpBIBAa€TCS OKHO, B KOTOPOM MO>KHO M3MEHHUTh pa3Mep KOMAaHJIHOMN
CTPOKH, TIOCMOTPETh KOAUPOBKY M MHOTOE npyroe (pucynku 3. u 3.30).

N3meHenue pasmMepa KOMaHAHOW CTPOKHM HMCIOJB3YETCSA, KOTJa HEOOXOIUMO
BBIBECTH JIAHHBIE U3 JIOBOJILHO OOJBIIOr0 MHOKECTBA aTPUOYTOB U3 OJIHOM WJIM pa3-
HBIX TaOJMI, a B 3TO OKHO Ta0JIMIIA HE MOMENIAETCS U MPOUCXOJUT HarpOMOXKICHHE,
npejcTaBiieHHoe Ha pucyHke 3.31. Ilpu u3MeHeHun pazMepa KOMaHIHON CTPOKH Ha
OOJIBIINKA KOJIOHKU (aTpuOYyThl) BCTAHYT Ha CBOM MECTa U OTOOpakaeMble JTaHHBIC
OyAyT mpeacTaBieHbl B 00jiee TPUBBIYHOM HaM BUJIE.
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[ Ceosicrea: "MyS0L 5.6 Command Line Client” x

Pazmep Bymepa skpaHa Bua okHa

WWipiana: a0 =
Boicora: = : |j|
MepeHoc TexcToBOro

BLIE0AA NP MSMEHEHII
pEZMEDOE

Pasmep okHa

WWipiana: a0 =
BricoTa: 25 =

MonokeHwe okHa

Ak

MNesbli kpaii: 281

-

Bepuwrwit kpai: 118

1k

LAETOMaETMYECKMA BRG0P

Pucynok 3.29 — U3menenue pazmepa KoMaHIHOU CTPOKHU

B8 Ceoiictea: "MySOL 5.6 Comrmand Line Client” >

Hactpoitisn | lipugt - Pacnonokeqve  Lseta

Pazmep Kypcopa JANOMWHEHWE KOMEHT

(®) Menii Pasmep Oypepa: 8 =
(O Cpemwmnit =
) Koy Konmwyecteo Bycdepos: |4 =

[[]Ofpaceieam nosTopeHun

Mpaeka

] BeigeneHve Mbiwbio

BeicTpans scTaeka
Paspewnts coyeTanua knaeww ¢ CONTROL
PuneTp cogepamora Bydepa ofMEHa NPpW BCTAEKE

BrlgeneHHe TekcT
BrNiouMTE BIQENEHWE NEPEHDCE CTROK
[ononHWTENEHEIE KNSEWWM ANA BEIASNEHWA TEKCTA

Texylwian KoAOEaA CTPEHWLA
866 (OEM - pycckan)

Mcnonesoeats NpexHOw BEPCHID KOHCOMK (TRedyeTcA
nepesanyck)
[onoHUTENbHEIE CEROBHMA 0 HOBLD BOSMOXHOCTAX

O

Pucynok 3.30 — [IpocMOTp KOAUPOBKU KOMAaHIHOM CTPOKH



B MySOL 5.6 Command Line Client - O *

orresponds to your MySQL server version for the right syntax to use near ’slsec
*fpom addrezsz’ at line 1

country
reet

| Beaapyce CoBeTcKMM
BepectAHCcKkan H 2 1

| Beaapyce 3asopcKon
Kozaoea 11
| Beaapyce PpyHIEHCKHH
Mepeomadckan 31
| Beaapyce NepBoMavcKkHi
BpovesoH H 11

| Beaapyce ABTO3ABONCK DM
H N EHH H

Pucynok 3.31 — [Ipumep ucnoap30BaHMs MAJICHBKOTO pa3Mepa
KOMAaHJHOW CTPOKH

[Tepen Bcemu MaHMMYJALMUSMUA B KOMaHJIHOW CTPOKE PEKOMEHIYETCS CAeiaTh
ee pazmep B 5—10 pa3 Gombirie, yeM NCXOTHOE 3HAUCHUE.

[Tocne mpocmoTtpa cnrcka bJ] HeoOxoaumo 3aiiTu B co3aannyto Hamu b/] (pu-
cyHOK 3.32). JIj1s1 3TOro UCMoJib3yeM KOMaHy 0€3 TOUKHU C 3amsiTON WM C HEeH, T. K.
caM 1o ce0e 3HaK «;» O3Ha4yaeT OKOHYaHue 3ampoca. B naHHOM ciydae 310 HeoOs13a-
TEJIbHOE YCIOBHE, MOCKOJIBKY 3TO HE 3a1pocC:

USE </VmMms 6Has3pl JaHHEX>

Ecnu nazBanue b/] He MeHsI0CH, UCIIOIB3yEM KOMaHIy
USE mydb
B namem ciyuae nasBanue BJl — «laby, mosTomy komanma Oyaer BBHITJISAETH
CJIETyIOITUM 00pa3oM:
USE lab

PesynbraT KOMaH I B KOMaHAHOW CTPOKE MPE/ICTABIIEH HA pUCYHKe 3.32.

mysgl> wuse lab

Database changed
1>

Pucynok 3.32 — Bxon B B/],

Wrak, Haxoxsck B Hamredl bJl, MOXKHO TepeXOaUTh K JIOOBIM JICHCTBUSAM Hal
He. OgHako 11 Hadaia HeOO0XO0IUMO TIPOBEPUTH, BCE JIU TaOJIUIIBI OBLITN MEpeHece-
HbI ¢ ER-nmuarpammel B Hatiry BJ[. 9To MOKHO caenaTh KOMaH0M

SHOW TABLES ;
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Ecin xommuecTBO Tabymi (CyniHOCTeH) B KOMaHIHOW CTPOKE M KOJUYECTBO
tabnui Ha ER-muarpamMme coBmamaer, TO MOXXHO HEMOCPEACTBEHHO MEPEXOJUTh K
U3YUYEHHUIO U TPOEKTUPOBAHUIO 3aIPOCOB.

Jlnst ynoOcTBa moibp30Batesiell B ciiydyae JUIMHHOTO 3alpoca KOMaH IHas CTPOKa
NOJIJIEP>KUBAET MHOTOCTPOYHBIN BBOJI KOMaH/I, Kak MOKa3aHo Ha pucyHke 3.33.

B8 MysSOL 5.6 Command Line Client
1 row in set (O.00 secd

myzgl> shouw
—» tables

author
blob_test
book
card_reader
check_gquotes
fine
for_example_to_delete
genre
issued_hook
librarian
publizher
reader

13 rows in set (O.05 zec)

musoql> _
Pucynox 3.33 — [Ipumep MHOTOCTPOYHOTO BBO1a KOMAH/T

Teneps nepexoaum K pabore ¢ Tabiuiiamu. JJs mokasa pe3yabTaToB 3alpOCOB
Oyzmer co3maHa ucxojHas Tabnuia reader, n3oOpaxeHHas Ha pucyHke 3.34, u Hax
Hel OyTyT MPOU3BOIUTHCS PA3TUIHBIC MAHUITYIISIITUH.

mysgl> select®*from reader;
—— +—
1

_____________ P
name_reader | middle_name_reader

_____________________ +
phone_number_reader |

2749264
5820587
2948104
2275925
1875043

| id_reader

leonidovuich
ivanovich
ivanovich
andreevich
sergeeuna

yaroshenko

alexander
loiko i

evgeni
andrei
vladislaw

Jih
grishechko
tolchikova

R e i1
$ omm - ==

[ —

0.00 sec>

Prcynox 3.34 — TecToBas Tabymia Jyisi MPUMEHEHHSI 3aITPOCOB
KomaHa, KoTopasi BRIBOAUT BCE JTaHHBIC, COJIEPKAIIUECS B TAOTHIIE:
SELECT * FROM <MMmsa TabJiuIier>;

Jlnis BpIOOpa OAHOM WMJIM HECKOJIBKMX TaOJMII HY’KHO BMECTO 3BE3[I0OYKH yKa-
3aTh Ha3BaHME TEX CTOJIOIOB, KOTOPbIE HEOOXOIUMO BBIBECTH, HATIPUMED:
SELECT last_name_reader, name_reader FROM reader;
Ha pucynxke 3.35 noka3aH pe3ysbTar 3TOro 3amnpoca.
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myzgl> zelect last_name_reader, name_reader from reader;
_____________ +

name_reader

yaroshenko alexander

loiko evgeni
Jih andre i
grizhechko vladiszlaw
tolchikova

rows in zet <0.00 sec>

Pucynok 3.35 — BeiOOp HECKOJIBKUX CTOJIOIOB M3 TaOJIUIIBI

HonyanL C IMOMOUIbIO 3aIlpoCa MOKHO HC TOJIbKO 3HAYCHUA CTOJ'I6I_[OB, HO U
3HAa4YCHMA, BBIYUCIICHHBIC C IIOMOIIBIO BBIpa)KCHI/Iﬁ, HarpuMmep.

SELECT phone_number_reader/10000 FROM reader;
PesynpTaT 3TOTO0 3ampoca npeacTaBieH Ha pucynke 3.36.

myzgl> select phone_number_reader 10000 from reader;
— — —_t

Pucynok 3.36 — Beraucnenue ¢ momMoIispio 3ampoca

10T 3amnpoc BeiBeeT crosoer phone_number_reader ¢ ymenbienasivu B 10 000
pa3 3HAYECHHSIMHL.

JInsi BbIBOAA KOJHMYECTBA 3aMUCEH, COMCPKAIIMXCS B TAOJMIE, HCIOJIB3yeM
KOMaHy

SELECT COUNT (*) FROM reader;

PesynbpTaT 3TOr0 3ampoca npeacTaBieH Ha pucynke 3.37.

muysgl> select count<=*}) from reader;
+

row in set <O.00 sech

Pucynox 3.37 — KonuuecTBo 3anuceil B Tabnule

JI71s1 BBIBOJIa MUHUMAJIBHOTO WJIM MAaKCUMaJIbHOT'O 3HaYEHUsI B CTOJIONE (BKIIIO-
yasi OyKBEHHYIO COCTABJISIONIYIO M (hOpMaT JIaThl U BPEMEHHU) UCTO0JIb3yEM KITFOUEBHIS
cioBa MIN 1 MAX cOOTBETCTBEHHO:

SELECT MIN (<HaznpaHwme cTosbia>) FROM <HaszBaHme TabJIMIIBE>;
SELECT MAX (<HazBaHme cTosbra>) FROM <HazBawHme TabJIMIIE>;
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Pe3ynbrar mprMeHEeHHs 3TUX 3alpOCOB NMPeCTaBIeH Ha pucyHke 3.38.

musgl? select min{id_reader? from reader;

row in set C0.00 secl

musgl? select max{id_reader? from reader;

row in set C0.00 secl

Pucynok 3.38 — BbiBoi MUHUMAIBHOTO
Y MaKCHUMAaJIbHOTO 3HAYEHHS B CTOJIONE

JInst BBIBO/IA HE BCEX 3aIHCEH, a JIUIIb HEKOTOPOTO MX KOJIUYECTBA, UCIIOJIb3Y-
eM KJroueBoe ¢jioo LIMIT:

SELECT * FROM <Ums < TaOJIMIIE>
LIMIT <Homep 3amnmcy, KOJMUECTBO 3aIlMCe>;

Howmep 3amucu o3Haudaer, nocie Kakou 3amucu B TaOJMIle HAUWHATH HyMepa-
1110, DTOT aTpuOyT 3anpoca HeoOs3aTeabHbIN. MOKHO BBIBECTH TOJBKO KOJIUYECTBO
3amucel, KOTOPOE O3HAYaeT, CKOJBKO 3amucedl HeoOXOIWMO BBIBECTH, HAUMHAS C
OTPENICICHHOTO HOMEpa, €CJIM TaKOBOM -MapameTp MNPHUCYTCTBYET B 3ampoce (1o
YMOJTYAHUIO C TIEPBOH 3aIMCH), HAIIPUMEP:

SELECT * FROM reader LIMIT 2;

DTOT 3ampoc BBIBEACT ABE MEPBBIC 3alMUCH B TAOJHWIIE, MMOCKOIBKY HeoOs3a-
TEJIbHBIA TapaMeTp HoMep 3anuck OTCYTCTBYET. Pe3ynbpTar 3TOro 3ampoca npecraB-
7eH Ha pucyHke 3.39.

myzgl> select*from reader limit 2;
— —_— e

id_reader | last_name_reader

_____________________ "
phone_number_reader

2749264
5820587

leonidovich
ivanovich

+ +
[ [
1 1
+ +
1 1
[l [l
[ [
1 1
+ +

[ ——.

0.00 sec>
Pucynox 3.39 — BeiBo nepBBIX ABYX 3amuceit

HemHoro n3mMeHuB KOMaHay U I00aBUB HOMEP 3alMCH, KOMaHJ1a BBIBENIET TPU
3aMuCH, KOTOPbIE HAXOSATCS MOCIIE MEPBOM 3aIHCH:

SELECT * FROM reader LIMIT 1,3;
Pe3ynbTaT 3TOrO0 3anpoca npeacrapiieH Ha pucynke 3.40.
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5820587
2748104
2275925

_____________________ +

evgeni ivanovich

andrei ivanovich
vladislav andreevich

e
e

(0.00 sec
Pucynok 3.40 — BeiBox Tpex 3amuceil mocie nepBoii

C moMoIbI0 3aMpoCcOB MOYKHO TaK)K€ BBIUMCIISITH 3HAUCHUS 0€3 o0palieHus K

KaKoOM-1100 Tabulle, HalpuMep:
SELECT 5*5;

DTOT 3ampoc BO3BpALIAECT PE3yNbTaT 25, UTO UIUTIOCTPUPYET pUCYHOK 3.41.

mysgly select 5=5;

+
in set <0.00 secl

Pucynox 3.41 — BeruucieHue ¢ moMolIibio 3anpocoB

YToOB! HCKIIFOYUTH TIOBTOPEHUS U3 pe3yiIbTaTa 3ampoca, 100aBbTe B TEKCT 3a-
npoca kiroueBoe ciioBo DISTINCT:

SELECT DISTINCT <HWmMms cTojsbria>
FROM <MmMs TaOJIMLIEL>;

Hanpuwmep,
SELECT DISTINCT middle_name_reader FROM reader;
Takum 00pa3oM, Mbl UCKIIFOUMIIM MOBTOPEHUSI OJJUHAKOBBIX OTUYECTB JIBYX JIO-
Jiel BO BTOPOI M TpEThEeM 3aIKcH, Kak MOKa3aHo Ha pucyHke 3.42.

muysgl> select distinct middle_name_reader from readers

leonidowvich
ivanovich
andreevich
SEFgEEVNA

rows in set <0.04 sec>

Pucynok 3.42 — UckioueHre noBTOPOB

UtoObl yHOPSAOYUTH CTPOKH, BHIBEJACHHBIE 3allPOCOM, TIO 3HAYCHUSM OJHOTO
U3 CTOJOLOB, J00ABbTE B TEKCT 3allpOca BhIpAKEHUE

ORDER BY <WMms cTojsibria> [ASC wmmam DESC]
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KitoueBoe cinoBo ASC 03HadaeT, 4TO COPTUPOBKA BBIMOJHAETCS MO BO3pacTa-
Huto, DESC — no yoOsiBanuto 3HaueHuil. CopTUpoOBKa JEHCTBYET Kak Ha OYKBEHHYIO
(BKJTIOUaAs pycckuil aindaBuT), TaK U HA YUCIOBYIO COCTABJISIONLYIO (BKJIIOYasl 1aTy U
Bpemsi). Eciii HU TO, HM JIpyroe CJIOBO HE YKa3aHO, BBIMIOJHSAETCS COPTHPOBKA IO
Bo3pacTanuto. Kpome TOro, Ajis COPTUPOBKH MOYKHO UCIOJI30BaTh CPa3y HECKOJIBKO
CTOJIOIIOB, TOTJIa CTPOKHU OYIyT OTCOPTUPOBAHBI MO 3HAYEHHUSM IEPBOTO M3 CTOJO-
IIOB, CTPOKH C OJJMHAKOBBIM 3HAYEHUEM B TIEPBOM CTOJIO1IE OYAYT OTCOPTUPOBAHBI TIO
3HAYEHUSIM BTOPOTO U3 CTOJIOLIOB U T. [I., HAIIPUMED:

SELECT * FROM reader ORDER BY phone_number_reader ASC;
DTOT 3ampoc BBIBEJIET BCE CTOJNOILBI U3 TAOIMIBI, COPTUPYS HX IO CTONOIY

phone_number_reader mo Bo3pacTaHWI0 HOMEPOB, KaK NPEICTABICHO HA PHCYH-
ke 3.43.

mysgl? select*from reader order by phone_number_reader asc:
+ +

anna

alexander leonidovich
andrei ivanovich
evgeni ivanovich
vladislaw andreevich

1875043
2749264
2948104
582m587
9275925

_____________________ +

]
i
1
'
]
i
]
i
]
i

+

0.00 zec?

Pucynox 3.43 — CopTupoBKa M0 BO3PaCTaHUIO

B cronbue phone_number_reader uMeroTcs ABe 3aMUCH, KOTOPbIE HAYHMHAIOTCS
c oanout mudpsel. [louemy pesynbrar 3ampoca uMeHHO Takoi? Ilotomy yTo mocie
CpaBHEHUs TMEPBBIX YMCEJ, IPU UX COBHANEHHH, MPOBEPSIOTCA CIEAYIOUIUE YHCIIa
cJieBa Hampaso.

YrtoOsl BBIOpaTh U3 TaOIUIBI CTPOKH, YIOBIETBOPSAIONINE KAKOMY-ITHOO KpUTe-
puto, 100aBbTE B TEKCT 3aMpOCa BhIPAKEHUE

WHERE <YciioBme oTbopa>

Hanpumep,
SELECT * FROM reader WHERE id_reader = “2”;
Takoli 3ampoc BBIBEIET CTPOKY CO BCEMH CTOJIOI[AMH, Y KOTOPOTO CTOJIOCI
id_reader paBen 3HauyeHuto 2. Pe3ynbTaT npeacrasieH Ha pucyHke 3.44.

musgql> zelect*from reader where id_reader
—— ——

id_reader last_name_reader

+ +
] ]
1 1
+ +
] ]
1 1
+ +

]
1

+
]
1

+

row in set (0.05 sec)

Pucynok 3.44 — Be160p 10 ycia0BHIO

B cnyuae, ecnu cTpoka He coaepkuT 3HaueHus id_reader, koTopoe yka3aHO B
3ampoce, pe3yabTaToM OyAeT MyCTOe MHOXKECTBO, MPEICTaBICHHOE HA pUCYHKE 3.45.
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myzgl>* select*from reader vhere id_reader = 10;

Empty set <0.00 sec

Pucynok 3.45 — OtcyTcTBUE 3HaYCHHS B CTOJIOIE

UtoObI BBIOpATh CTPOKY, KOTOpas HAUMHASTCS WM 3aKaHYMBACTCS Ha OIMpeie-
JICHHBI Ha0Op CMMBOJIOB, HEOOX0UMO 100aBUTH KitoueBoe cioBo LIKE u ykaszaTs B
OJIMHAPHBIX WJIM JBOMHBIX KaBbIYKaX, C Y€r0 HAYMHACTCS WJIM HA YTO 3aKaHYMBACTCS
CTpOKa, HalpuMep:

SELECT last_name_reader, name_reader, middle_name_reader
FROM reader
WHERE name_reader LIKE ‘an%’;

Takum 00pa3oM, 3TOT 3aMpoC BHIBEJAET UMEHA YUTATENEH, KOTOphIe HAYNHAIOT-

csi ¢ OykB «any». Pezynbrat npeacrasieH Ha pucyHke 3.46.

select last_name_reader, name_reader, middle_name_reader
> from reader
vhere name_reader like *anx’;

————————————— —_—
name_reader middle_name_reader

andre i ivanovich

SErgeevna

4+
i
+
i
tolchikova H
+

rows in set (0.00 szecr

Pucynox 3.46 — Boi6op 3anucu 1mo nepBeIM IBYM OyKBaMm

Ecnu 3Hak mporieHTa OyaeT CToSTh B Hayasie cTpoku, «%Ko», To 3anpoc BbiBe-
neT (haMUJIMK YUTaTeN s, KOTOPhIC 3aKaHYMBalOTCs Ha «KOy», Hanmpumep:
SELECT last_name_reader, name_reader, middle_name_reader
FROM reader
WHERE last name reader LIKE ‘%oko’;
PesynbTaT 3TOr0 3ampoca npeacTaBiieH Ha pucyHke 3.47.

mysgl> select last_name_reader, name_reader, middle_name_reader
—» from reader
—» where last_name_reader like

leonidovich
ivanovich
andreevich

varoshenko alexander
loiko BUgeni
grishechko vladislav

L Lk

rows in set {O.00 sech

Pucynok 3.47 — Beibop 3anucu 1o ABYyM MOCJIEIHUM OYKBam

Jlnst noGaBiieHHs] OJTHOM WJIM HECKOJBKHUX 3alUCei B TaOJUIy MOXKHO HUCTIOJIb-
30BaTh KOMaHIy

INSERT [INTO] <HWms TabJIHIIB>
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[ (<Cnnmcok cTosbrioB>) ]
VALUES
(<Crnmcok sBHaveHmy 1>),
(<Crnmcokx 3BHayeHuu 2>),

(<Cnmcok sBHaveHwmy N>) ;

B 37011 KOMaHJEe yKa3bIBAIOTCH:

— UM TaOJUITBI, B KOTOPYIO TOOABISIOTCS 3aIUCH;

— CIMCOK CTOJIOIIOB, B KOTOPHIE HEOOXOAUMO JOOABUTH 3aAIHCH;

— CITMCOK 3Ha‘{€HI/H?'I, KOTOPLIC IIPCACTABIIAIOT coboit 9Ty 3allUChb.

Bo n30exanue xakux-an0o OIHI/I6OK, CIIMCOK 3HAYCHUU JIydlI€ BCCT'O YKa3bI-
BaThb B ﬂBOﬁHBIX KaBbIYKaX, HAIIPHUMCP:

INSERT INTO reader (id_reader, last_name_reader, name_reader,
middle_name_reader, phone_number_reader)
VALUES (“6”, “check”, “new”, “record”, “1234567");

Pe3ynbTaT 3TOrO 3ampoca U nMpoBepKa TOro, A0OaBjieHa JIM 3alUCh, TPEACTaB-

JIeHBI Ha pucyHke 3.48.
P RIIiE noks Eoaes. Thme RuRhas ey oslers naesheader:

—> values ("6",. "check". "new",. "record". "1234567');
Query OK. 1 row affected <(0.14 sec)

mysgql> select*from reader;
F—————————— e
id_reader name_reader

_____________________ +
phone_number_reader
_____________________ A
2749264
5820587
2948104
2275925
1875043
1234567

_____________________ +

leonidovich
ivanovich
ivanovich
andreevich
sergeevna

alexander
evgeni
andrei
vladislav
anna

yaroshenko
loiko

Jih
grishechko
tolchikova
check

i -
i
e -

(0.00 sec>

Pucynok 3.48 — Jlo6aBneHrne HOBOM 3amucu

B ciydae, ecnu B Tabnuiie coaep:karcsi BCe MATh aTpUOyTOB B TaKOM K€ TIO-
pAIIKE, TO MOYXKHO COKPATUTD 3aMpOC, OIMYCTUB CITUCOK CTOJIOIOB:
INSERT INTO reader
VALUES (“6”, “check”, “new”, “record”, “1234567");
Y 1anuB HpexHIO 3amuch (3ampoc Ha yaajacHHe PacCMOTPEH Jajiee B Moapas-
7ieie) ¥ T00aBHMB 3TOT 3aIPOC, pe3y/IbTaT OyIeT TOYHO TaKOM XKe, KaK B MPeIblIyIIeM
3anpoce (pucyHok 3.49).
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mysql> delete from reader where id_reader
Query OK, 1 row affected <(0.20 sec>

mysql> select*from reader;

——————— B i
id_reader name_reader | middle_name_reader

_____________ e N N S N NS

alexander i leonidovich

evgeni i ivanovich

andrei i ivanovich

vladislav

2749264
5820587
2948104
2275925
1875043

yaroshenko
loiko

Jih
grishechko
tolchikova

$ o -
$ o -

[ R

(0.00 sec>

mysgl> into reader
—> values (6", “check". “new",. “record", "1234567');
Query OK, 1 row affected (0.07 sec>

mysgql> select*from reader;
+

+

b middle_name_reader

alexander i leonidovich 2749264
evgeni i ivanovich 5820587
andrei i ivanovich 2948104
vladislav i andreevich 9275925
anna sergeevna 1875043

v 1234567

_______________________ +

yaroshenko
loiko

Jih
grishechko
tolchikova

Hedee ws ae we e

Pucynok 3.49 — CoxpaltieHHbIH 3ampoc Ha J00aBIeHNE 3aIUCH

Komanna UPDATE no3BosisieT yCTaHOBUTh HOBBIE 3HAYCHUSI B OJTHOM WJIM HE-
CKOJIBKHX CTPOKAaX:

UPDATE <Mms TabJamier>
SET <Wms crTosbia 1> = <Brauvenme 1>,
.« N
<WUms crTosibrra N> = <Bxauvenme N>
[WHERE <YcmaoBme oTbopa>]
[ORDER BY <WUms cTosibria> [ASC wmam DESC] ]
[LIMIT <KoJsimMyecTBO 3ammucer>];

Hampumep, HaMm HE0OX0AMMO OOHOBUTH JaHHBIC O TeleOHHOM HOMEpE IS
yuratelns ¢ id = 6. 3anpoc OyAeT BHITISACTh CIASAYIOINUM 00pa3oM:
UPDATE reader SET phone_number_reader = “7654321"
WHERE id_reader = 6;
[Tocne BBITIOJIHEHHMS 3amIpOca BUIMM, YTO 10 CPABHEHHUIO C BepxHel Tabmuiien
B IIECTOW -3amucu HoMmep TenedoHa wyurtarens usMeHwica ¢ «1234567» Ha
«7654321», uTo MPOAEMOHCTPUPOBAHO Ha prcyHke 3.50.
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mysgl> select*from reader;
+ B e ——————— e e

last_name_reader name_reader middle_name_reader

leonidovich
ivanovich
ivanovich
andreevich
sergeevna
record

alexander
evgeni
andrei
vladislav
anna

yaroshenko
loiko

Jih
grishechko
tolchikova
check

[ Y
§ ...

$ o=

(0.00 sec>

mysgl> update reader set phone_number_reader
—> where id_reader = 6;

Query OK, 1 row affected <(0.07 sec)

Rows matched: 1 Changed: 1 Warnings: 0

mysgl> select*fro
Aot e
phone_number

leonidovich

ivanovich

ivanovich

andreevich

sergeevna

record 7654321

———————————————————— e

alexander
evgeni
andrei
vladislav
anna

yaroshenko
loiko

Jih
grishechko
tolchikova

[ Y
[ Y

(0.00 sec>

Pucynok 3.50 — 3meHeHue JaHHBIX B 3aIMUCH
Jlyis ynaneHus 3aUcH U3 TaOJIHIIbl UCTIONh3yeTCsS KOMaHIa

DELETE FROM <MmMs TaOJIiMLIBL>
[WHERE <YcijoBme oTbopa>]
[ORDER BY <Ums cTosibra> [ASC wmmam DESC] ]
[LIMIT <KojamyecTBO CTPOK>];

Hanpumep, He00X0auMO yaanuTh MH(MOpPMAIMIO 00 YBOJUBILIEMCS COTPYIHU-

ke, koTtophlit umen id = 5. 3anpoc 0yeT BBINIAACTD CICIYIONUM 00pa3oM:
DELETE FROM reader WHERE id_reader = 6;
PesynpTaT 3TOrO0 3ampoca npeacTaBieH Ha pucynke 3.51.

ysgl> select*from reader;

id_reader

iRy

alexander leonidovich 2749264

evgeni ivanovich 5820587

andrei ivanovich 2948104

vladislav andreevich 9275925
serqdeeyna

5

yaroshenko

loiko

Jih

grishechko

tolchikova
heck

- .- -

[ e R

2
3
4
5
6

rows in set (0.00 sec)

—— __

e gy

mysgl> delete from reader where id_reader
Query OK, 1 row affected (0.06 sec)

mysgl> select*from reader;

phone_number_reader
_____________________ *
2749264

5820587

2948104

9275925

1875043

_____________________ +

leonidovich
ivanovich
ivanovich
andreevich
sergeevna

alexander
evgeni
andrei
vladislav

yaroshenko
loiko

Jih
grishechko
tolchikova

$ o ————— -

+ .-
b e e .-

(0.00 sec>

Pucynok 3.51 — Y ganenue 3anucu u3 TaOIUIIbI
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[Tocne BBIMOMHEHUS MAaHHOTO 3alpoca BUIUM, YTO MO CPAaBHEHUIO C BEpXHEH
TabnuIel ObuTa yiajaeHa mecTast 3amuch.
[TapameTpsl komanasl DELETE anamorudssl cOOTBETCTBYIONIUM MMapamMeTpam

komauasl UPDATE.

I[J'ISI YOAJICHUA BCEH Ta6JII/ILII>I 13 0a3bl JaHHBIX HUCIIOJBb3YCTCA KOMaHaa

DROP TABLE <WUmMms TabOJIMIIBE>;

OTa KoMaHAa MPUMEHSETCS, HampuMep, eci ObUTa COo3JaHa JINITHSS WIH He-
HY’KHas TaOJUIIa, KaK MMOKa3aHo Ha pucyHKe 3.52.

ysgql> show tables;

address
author
bhlob_test
bhook
card_reader
check_guotes
fine
for_example_to_delete
genre
issued_book
librarian
publisher
reader

3 rows in set (0.00 sec

ysgl> drop table for_example_to_delete;

Query OK, 0 rows affected (0.29 sec

ysql> show tables;

author
blob_test
bhook
card_reader
check_guotes
fine

genre
issued_bhook
librarian
publisher
reader

0.00 sec

Pucynok 3.52 — Y nanenue tadnuist u3 b/

[Tocne BeIMoOIHEHUS 3ampoca BUAHO, 4TO Tadaul Obutio 13, a cramo 12. Oxna
tabnuia for_example _to_delete nefictBuTensHo OblIa yaaneHa.
Jlist ynanenus 6a3bl JaHHBIX UCITONIB3YETCS KOMaHa

DROP DATABASE <HaszsBaHwme EI>;
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I[J'I)I IMpoCMOTpa OIIMCAHUA Ta6J'II/ILIBI MOT'YT UCIIOJI30BATHCA JIBEC KOMAH/IbI, KO-
TOPBIC ITIOMOT'YT IIOHATH, YTO H3 cebst NpCaACTaBJLAIOT Ta6J'II/IHI>I, HC I HAa CKPHIIT.
Kaxcz[aﬂ N3 HUX 06J1azxaeT CBOMMHU BBIXOJHBIMH TAHHBIMU.

SHOW CREATE TABLE <HasBaHwue TaOJIMUIIB>,;
UJIA
DESCRIBE <HaznBaHwme TabJIMIIE>,;

[TepBast KOMaHaa OMKCHIBACT MOJIHYIO CTPYKTYPY TaOJHUIBI B COOTBETCTBUH CO
CKPHIITOM, a BTOpas KOMaH/Ja — TaOJMIly B NMPUBBIYHOM BHJE, KaK B IPOrpamMme
MySQL Workbench. Ha pucynkax 3.53 u 3.54 npencraBineHbl pe3yabTaThl ITHX KO-
MaH/I.

myzgl> show create tahle reader;

+
]
]

+

reader | CREATE TABLE “reader’ <

“id_reader’ int{10» unsigned NOT HULL AUTO_INCREMENT.
*last_name_reader’ varchar{32> DEFAULT WULL.
‘name_reader’ varchar<32> DEFAULT NULL.
‘middle_name_reader’ wvarchar<32> DEFAULT HNHULL.
*phone_number_reader’ varchar<3i2> DEFAULT HULL.
PRIMARY KEY ('id_»reader’ .

UNIGQUE KEY ‘“id_reader_ UNIQUE® <‘id_reader >
EHGIHNE=InnoDB AUTO_IMCREMENT =7 DEFAULT CHARSET=utf8

— -

1 row in set <O.00 sec>

id_reader int{10>» unsigned
last_name_reader varchar{3i2>
name_reader varchar{3i2>
middle_name_reader varchar{3i2>
phone_number_reader varchar{3i2>

Fomm -
F o -
$ o -
-

Pucynox 3.54 — bonee npuBbIYHOE NPECTABICHUE CTPYKTYPhI TAOIHIIbI

Ha mepBoM prCyHKE BHIHO, YTO ONMHMCAaHWE TAOJUIIBI BEIBOJUTCS B BHJIC KOJA
Ha s3p1ke SQL, KOTOPBIN MOKa3BIBACT, YTO M3 CEOS MPEACTABIISICT TaOIUIA U KaXK bl
aTpuOyT ATOM TaOJUIIBI, BKIIOUYAs THUII JAaHHBIX, MIPUBUJISTHU U MHOroe apyroe. Ha
BTOPOM PUCYHKE BHUJIUM IPAKTHYECCKU TOT )K€ BapUAHT MPECTABICHUS TaOIUIIbI, KaK

B MySQL Workbench.
Jlist mpocMoTpa Tekyteit BeiopanHoit b]l ucnons3yercs komanaa

SELECT DATABASE () ;
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Pesynbrar mpencrasieH Ha pucyHke 3.59.

ysgl> use lab
Databhase changed
ysgl> select database();

row in set (0.00 sec>

Pucynok 3.55 — [Ipocmotp BeiOpannoit b/]

Eciu B pgaHHOoe BpeMs HET AakTUBHOM 0a3pl JaHHBIX, TO (QyHKUIUA
DATABASE() Bo3Bpamaer myctyro CTpoKy. Pe3ynbrar mpenctaBieH Ha pHUCYH-
ke 3.56.

mysgl> select database();

(0.00 sec

Pucynox 3.56 — [IpocmoTtp HEBbIOpanHoit B]]
JInst mpocMoTpa TEKYIIEro akTUBHOTO T10J1b30Baresist b/l ucnons3yercs komanaa
SELECT USER() ;
Pesynbrar mpencrasien Ha pucyHke 3.57.

mysql> select user{);

row in set (0.00 sec>

Pucynoxk 3.57 — IIpocMotp Tekyiero nojibzoaress b/l
JJist mpocMoOTpa CyIIEeCTBYIOIIMX MOJIb30BATENIeH UCTIOIb3YETCSl KOMaH1a
SELECT * FROM mysql.user;

BrixomHas TabnMia mpeacTaBiIsieT co00 MHOXKECTBO KOJOHOK, TTO3TOMY MBI
MOKAXXEM JIUIIbL Ty OCHOBHYIO 4acTbh, KOTOpas HauOojiee Mojie3Ha JJisl Hac (pucy-
HOK 3.58).
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Pucynok 3.58 — [IpocMoTp criimcka moJib3oBaTesei

Ha pucynke 3.58 Mbl BUJIUM, UYTO 3TOT 3aMpOC COACPKHUT B ceOe MMs XOCTa,
MoACEeTh WM KOHKpeTHBIN |P-anpec knacca C, k KOTOpOMY NMPUHAJIEKUT MMOJIB30Ba-
T€JIb U KOTOPBIN MOXKET MOJAKII0UNTHCA K B/l ToJIbKO ¢ 3T0ro xocta wim IP-agpeca.

BTtopoii cronbern comepxut B cebe MMEHa IMOb30BaTeICH, TPETUH CTOIOCI] —
MapoJib B 3alm(poBaHHOM BHJIe. YeTBEPTHIN M HEKOTOPHIC MOCICAYIONINE CTOIOIIBI
cozepkaT B ce0e KOJIOHKH, B KOTOPBIX OMHCAHBI MIPUBUJICTHH JIJIS TIOJIb30BATEIICH U
MMOKa3aHo, KaKWe MPUBUJIETHH KAaKOMY TOJIb30BATEIII0 HazHaudeHbI. (s mpocMoTpa
BCEX CTOJIOIIOB BBEIUTE ATy KOMaHAYy Yy ce0s B KOMaHIHOH CTPOKE, TTOCKOJIbKY KO-
MaH/a COJICPKUT B ce0€ MHOXKECTBO CTOJIOIIOB, KOTOPhIC MHTYUTUBHO MOHATHBI (Y —
Hajuune npuBmieruid, N — oTCyTCTBHE HPHUBHIIETHI), HO KOTOPBIC CIIOXKHO OXBATHTh
IBYMSI-TpEMsSI PUCYHKaMU. [[1 3TOTO OKHA ClIeIyeT YBEIMYWUTH pa3Mep KOMaHIHOM
CTpOKH, WHa4ye OyjaeT OoJiee XyIIIHi pe3ybTaT, YeM MoKa3aHHbIN Ha pucynke 3.31.
['ne 1 kak M3MEHHUTH pa3Mep KOMaHIHOM CTPOKH IMOKa3aHo Ha pucyHke 3.29.

KacarenbHo mosib3oBaTerneil, 100aBaeHus MPUBWIETUH U MHOTOTO JPyroro 0y-
JIET pacckaszaHo B mojpaszene 4.2, a mpo oOuryro 0e30MacHOCTh, MudpoOBaHUE Mapo-
JIe M COXpaHHOCTh JTAHHBIX — B TioApasene 4.4.

3.4 IlporpaMmMHasi peaju3anus U JOKyMeHTHPOBaHUe 0a3bl JaHHBIX

B xauectBe joruueckoit Mojenu 0a3bl JaHHBIX MIPeIaraeTcs B3sTh PEIISIMOH-
Hy10 Mojesib. CTaHIapTHBIN s3bIK 3arpocoB SQL mo3BosisgeT u3 Tabiauil CTPOUTh MPOo-
W3BOJHBIC TAOJIUIIBI, OTBEUYAIOIINE HA TTPOCTHIC U CIIOKHBIC 3aIIPOCHI.

[Iporpammuas peanu3zanus npeanoiaraeT coOol nepBoHAYaIbHO BHIOOP SI3bIKA
MIPOTPaMMHUPOBAHUs, HA KOTOPOM OyAET MPOUCXOIUTh HANMCAHUE KIMEHTCKOIO TPH-
noxeHus. BpIOOp si3bIka MporpaMMUpPOBaHMS aOCOJIOTHO WM IIEJIMKOM 3aBHUCHUT OT
npeanouTeHuit cryjnenta. OIHaKo 37eCh HEOOXOAMMO OIMUPATHCS HAa CaMH SI3BIKU
MPOTPaMMUPOBAHUS, UX TUIIOCHl U MUHYCBI, TPOCTOTY UHTErpalu U peann3anuu b/]
C 3TUM SI3BIKOM IPOTPAMMHUPOBAHUSL.
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B nacrosimee Bpemst npoie Bcero unterpanus b/ MySQL npoucxonurt ¢ Tpe-
M si3bIKaMu TiporpammupoBanns C++, Java u Perl u si3p1ikom cienapues PHP.

Taxxe HEOOXOAMMO ONPEIENIUTh, KAKUM TpeOoBaHMs OyAE€T COOTBETCTBOBATH
KJIMEHTCKOE NPUJIOKEHUE MPH €ro MCHOJIb30BAaHUM OOBIYHBIM I0JIb30BaTENEM: 0€3-
OMACHOCTb, OTKa30yCTOMYMBOCTb, HAJEKHOCTb, (PYHKIMOHAIBHOCTh, KpOCCILIAT-
(OpMEHHOCTb. A TaKXKe CIEIYET ONPEACINUTh, C KAKOW LIEIbI0 3TO MPUIOKEHNUE HYXK-
HO OyJIeT MOJIb30BaTEIIO.

Hanee BeiOupaercs CASE-cpencTBo, moaep:kuBaroliee 3TOT SI3bIK MPOrpam-
MUPOBaHUSI.

3ateM BbIOMpaeTcs cpefa pa3paboTKu KIMEHTCKOTo mpriioxkenus. Cpema pas-
paboOTKH, KaK M SI3bIK MPOrpPaMMHUPOBAHUS, MOJHOCTHIO 3aBUCHUT OT MPEANOYTCHHS
CTyJleHTa. B TaHHOM KOHTEKCTE HE CYyIIECTBYET HUKAKUX PaMOK KacaTeJIbHO 3TOTO.
Kpome Toro, HeoOXoauMo He 3a0bIBaTh PO MHTEPECHI MMOJIH30BATENECH JAHHOTO TIPH-
JOKEHUSL.

JokymentupoBanue bJl mpenmnonaraer OTHOCUTENBHO KOPOTKOE OIMCAHME
ctpyktypsl b/I. Hanpumep, Ha3Banus TaOnul, UX MOJed U JpyruX OOBEKTOB Oa3bl
JaHHBIX JOJDKHBI TOBOPUTh O HA3HAUYEHUU 3TOTO OOBEKTA, TaK K€ KaK Ha3BaHUs
KJIACCOB M METOJOB B Koje. M He cTout 3a0bIBaTh, UTO MPU M3MEHEHUH CYLIHOCTH
WIN aTpuOyTa Ha CTPYKTYype, HE0OXOAMMO Oy/1eT BHECTU 3TH U3MEHEHUS B TOKYMEH-
TaIUIO.

B cpaBHeHME MOXHO NPUBECTH NPUMEP U3 CXEMOTEXHHMUYECKOM 4acTh. [Ipm
HyME€palud KOMIIOHEHTOB Ha IPUHLOUNHAIBHOW AJIEKTPUYECKOM CXEME KaKOM-TO
AJMIeMEHT OblT cABUHYT JieBee HbiHemHero R1. Jomyctum, 310 OblT KOMIIOHEHT R2.
CnepoarenbHo, no 'OCT 2.702—75 Ha OpUHUUIIMAATIBHON SJIEKTPUUYECKON CXeMe
HYMEPAILIMIO JIEBOr0 KOMIIOHEHTa HE0OXonuMo Oyner u3mMeHuTh Ha R1, a mpaBoro —
Ha R2. OgHako Ha TIaTe KOMOOHEHTHI YK€ OBLTM paccTaBieHbl. 3a0bIB MOMEHSTh
HOMEp KOMIIOHEHTa Ha MeYaTHOM IjiaTe Mbl, BO3MOXKHO, KapJIWHAIbHO H3MEHUM
(GYHKIIMOHA M3Jenus BIUIOTh JO €ro oTkasa. To jke camoe MPOUCXOTUT U B 0a3zax
JAHHBIX.

Eme onauMm cpeactBoM 1oKymMeHTHpOoBaHus b/l ABISIOTCS KOMMEHTapuu K at-
pudyTaM MpsiMO B KOZE, YTOOBI MPOSKTUPOBIIUK 3HAN, Kakue QYHKIIMH U 3a/1a4U BbI-
TIOJTHSIET OTIPEICIEeHHBIN aTpuOyT (prcyHok 3.59).

_ridckname_admin® WVARCHAR(Z2)} NULL COMMENT 'wma agMuHwcTpaTopa ',
“country_admin® VARCHAR(Z2) NULL COMMENT 'pemoHcTpauwWs',

Scity _admin® VARCHAR(Z2) NULL COMMENT 'paboTtw’,

" phone_number_admin® VARCHAR(Z2) NULL COMMENT 'wkomMmeHTapWes',

Pucynox 3.59 — JlemoHCTpaius KOMMEHTapHeB

TpeboBanus kK KOMMEHTApPHUSIM TaKHE )K€, KaK K KOMMEHTApHsIM B KOJEC: JTOIK-
HBI pacKpbIBaTh Ha3HAUCHHUE OOBEKTA, €CJIU OHO HE OYCBUIHO. TEKCTOBOE ONMHMCAHHUE
TaOIHIIBI MOKET COJIEPKaTh MAaKCUMyM 60 CHMBOJIOB.
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4 MIPUMEHEHUE PA3BPABOTAHHOM BA3bI JAHHBIX

4.1 PykoBOICTBO M0J1b30BaTEJIA

PykoBO/ICTBO TOJB30BATENS MPEACTABIAECT COO0N CIPaBKy (IOKYMEHT), C TO-
MOIIIbIO KOTOPOIl OOBIYHBIN MOIH30BATENb CMOXKET MOHSTH, JUIS YeTr0 HY)KHa Kaxaast
KHOIIKAa B 3TOM MPHJIOKEHUH, YTO Oy/AeT, eCIM HaXaTb 3Ty KHONKY, KaKUe JaHHBIC
3aMOJHATh B 3TOW CTPOKE U T. A. TO €CTh ATOT TOKYMEHT MpEJHA3HAYEH IS MTOJIb30-
BaTeJIel MEPCOHANBHBIX KOMIIBIOTEPOB MM HOYTOYKOB, KOTOpPbIE HE pa30oUparoTcs B
TOM, YTO BBIXOJMT 3a I'paHullbl cjoBa HTEpHET.

Yae Bcero Takasi JOKYMEHTALUsSI COEPKUT B c€0€ WILTIOCTPALIUU, B KOTOPBIX
YEeTKO HAIlMCAaHO U PAaCIHUCaHO, YTO JEJAaeT Ta UM UHas KHOIKA, KaKhe TeHCTBUS IpU
3TOM MPOUCXOAAT U YTO JKIAET MOJIb30BATENS NP HAXKATHH TOI KHOIIKU B MOCIENY-
IOLLEM.

WTak, pyKOBOJCTBO IOJb30BATENS — ATO HEKHH HEOOJBLIOW JOKYMEHT JJIs
OCYUIECTBJIEHUSI CBS3M IOJb30BATENSl C KIMEHTCKUM NPWIOKEHUEM, KOTOPBIA CO-
JEPKUT Pa3IUYHbIE WIUIIOCTPALMM C ONUCAHUEM BCEBO3MOXXHBIX (PYHKIMH KaK C
TOYKHM 3PEHUS MPOCTOrO MOJIB30BATENS, TAK U C TOYKHU 3PCHUS aIMUHHUCTPATOpPa WIH
nporpammucta. Kak 0a3a JaHHBIX, TaK ¥ MPWIOKEHNE C JOKYMEHTALMEW Aenaercs
IUIsl oJb30oBarens. TakuMm 0Opa3oM, MOJIb30BATEN0 AAHHOTO NMPUIIOKEHUS BaKHEE
BCEro OyJET peliaTh HACYIIHbIE JUIsl HErO 3a/ladyd U HEOOXOAMMO, YTOOBI JOKYMEHT
IIOMOTaJjl €EMy B 3TOM.

[MpakTuyecku Bce mporpamMmbl (Mckirodass Portable-sepcun) mmeror ycraHo-
BOYHBIN ITUCTpUOYyTUB. B 1OKyMEHTe NOMKHO ObITh YETKO MPOMHUCAHO KaK COZeprKa-
HUE JIaHHOTO JTUCTpUOYTMBA, TaK U HOPAJOK YCTAHOBKM U 3allycKa KJIMEHTCKOIO
MIPUIIOKEHUS.

Kpome 3toro, Bce JOKYMEHTBI JOJKHBI YAOBJIETBOPATH JACHCTBYIOIIUM CTaH-
IapTam.

B Hacrosiiee BpeMsi JOBOJBHO PEIKO MOXHO YBUJIIETh MPUIOKEHUE, KOTOPOE
He cojepxano 0bl omnooK (0aros). Eciau yenoBek He ycneBaeT caenaTh NPUIOKEHHE
B CPOK, TO 3THUM OH CTaBUT ce0sl B MOJIOKEHHUE, KOTJIa TPEOYETCsl YEM-TO KEPTBOBATh:
(yHKUIMOHATIOM, 0€30MACHOCTHIO WJIM AaK€ COXPAHHOCTBIO JaHHBIX. B TakoM cirydae
B JIOKYMEHTE TpeOyeTcs yKa3zaTb «aBapHUiHble CUTyalluu», T. €. TO, UTO Ha JAHHBIN
MOMEHT HE€ CTOMT HaXMMaTbh, HO MO UTOTY 3TO OYyJeT caenaHo JIMOO UCIpaBiIeHO B
3aBUCUMOCTH OT CTEIIEHU 3aBEPILIEHHOCTH IPUIIOKEHHUS.

U, xoHEedHO ke, KaKk 3TO OOBIYHO MPOUCXOJUT, HAIIE KIMEHTCKOE MPHUIIOKEHUE
B HEBEPOSITHO PEIIKOM ciydyae OyAeT YHUKaJbHbIM U HE UMETh aHAJIOrOB B MOCTCO-
BETCKOM IPOCTPAHCTBE MJIM BHE ero. Takum oOpa3om, MOJb30BATENI0 HEOOXOIUMO
MIPENOCTABUTh PEKOMEHAYEMYIO (JAOMOIHUTENBHYIO) JIMUTEPATypy WA Kypchl IS
oOyudeHus, C MOMOIIBIO KOTOPBIX OH CMOXXET B COBEPIIECHCTBE OBJIAJETh JAaHHBIM
MPUIOKEHUEM.
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4.2 ATMUHUCTPHUPOBaHUE 0a3bl JAHHBIX

B o6s3anH0CTH anmuHucTpaTopa MySQL BXOAHT Takke CO3TaHUE U HACTPOU-
Ka YYETHBIX 3amucen nosis3oBateneit MySQL. B mporecce 3Toit HacTporiku HE0OX0-
JTUMO OTIPEJIEINTh, KaKUe MOJIb30BATEIHN OYAyT UMETh BO3MOXKHOCTh MOAKIIOYEHUS K
cepBepy, OTKY/1a OHU CMOTYT MOJKIIOUUTBCA M YTO CMOTYT JI€JaTh MOCIE MOAKII0Ye-
HUSL.

JIist co3maHusl TOJIb30BaTelNsl, HE O00JaJalolIero HUKAKUMU TMPUBUIIETHSIMH,
MOXHO HcTnojib3oBaTh koManny USAGE. JIns co3manus mobp3oBaTeIeii ¢ KaKUMU-
a100 MPUBWIETHSAMH UCTONB3yeTcss komanaa ¢ omnepatopom GRANT, omucanHas B
JTAaHHOM ToJIpa3elie.

Yrto6sl u30exath MpoOIeM ¢ HEBEPHBIM CHHTAKCHCOM, 00a mapamMeTpa ClieTyeT
OpaTh B OAMHAPHBIC KaBBIUKH:

CREATE USER ‘user’@”host’;

[TapameTp mociie cobauku HeoOs13aTeNIeH, OJTHAKO OH MO3BOJISIET 33]aTh MPaBU-
Ja BXO/JIa JJIs MOJIh30BaTEIs.

Ota KoOMaH/a MPaKTUYECKU HE UCTIOIBb3YETCs, MOCKOJIBKY MPUCYTCTBYET OoJee
yCOBEpILIEHCTBOBaHHAs KomaHza ¢ orepatopom GRANT, mo3Bosstomnias cpasy co-
3/1aBaTh MOJB30BATElIs U IPUCBAUBATH €My ITPUBUIICTHH.

Co3naguM HECKOJBKO MOJIb30BATENEH IS PA3NMYHbIX CUTyallud, KaK MoKa3a-
HO Ha pucyske 4.1.

mysgl> create user ‘one’'@*find’;
Query OK, 0 rows affected <0.00 sec?

mysgl> create user ‘two'(@°1972.168.1.15%°;
Query OK, 0 rows affected <0.00 sec

mysgl> create user ‘three’'@'192.168.10.x°;
Query OK, 0 rows affected <0.00 sec?

mysgl> create uwser ‘four'(@'192.168.1.15%-30°;
Query DK, 0 rows affected <0.00 sec

mysgl> create user ‘five'[@*'x';

Guery OK, O rows affected <0.00 sec)

Ygix' @' x  bhsuir.by’;

mysgl> create user
Query OK, 0 rows affected <0.00 sec

Pucynok 4.1 — Co3nanue nosib3oBartesiei 6e3 nmpuBuIerui

[TepBbIii MoNIb30BaTEIb CMOKET 3ax01uTh B B/ Tonbko M3-moj xocTta find, BTO-
poit — Tobko ¢ IP-agpeca 192.168.1.15, Tpetuit — ¢ Habopa IP-agpeco 192.168.10.0 —
192.168.10.255, 1. e. ¢ moboro aapeca kimacca C moacetn 192.168.10.0, yeTBepThIit
MOJIb30BaTeNIb CMOXET 3aXOJUTh TOJBKO C JAByX xoctoB (192.168.1.16 wu
192.168.1.17) B moacetu 192.168.1.15 (T. K. KOJIUYIECTBO XOCTOB B MOJICETH PACCUH-
ThiBaeTcss Gopmynoit 2" — 2, rae N — KOJWYECTBO OCTABIIUXCS OWTOB B Macke),
ISTBINA — ¢ TF000r0 KOMITBIOTEPA, MICCTOM — TOJIBKO U3-1I01 AoMeHa «bsuir.byy.
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Kpowme 3Toro, B BUie IBYX 3aMuceil MOKHO yKa3aTh, C KaKUX, HAIIPUMED, TBYX
JIOMEHOB I0JIb30BATEII0 MOKHO OyaeT 3axoauTh B b/I.

CymiecTByeT ABa orepaTopa no padote ¢ nojs3oBarensamu b/, cuHTakcuc Ko-
TOpbIX paccMoTpum nainee: omepatrop GRANT, xoTopelil co3maer mojb3oBarenei
MySQL u mo3BossieT cpazy HacTpouTh uX npusmieruu, u oneparop REVOKE, koTo-
PBIN yoansieT TpUBUIIETUU. DTH JIBa ONEpaTopa sIBJISIOTCS CBOETO POJia BHEIIIHUM HH-
tepdeiicom mia tabmauir paspemeHuit 6a3pl JaHHBIX MySQL u obecrnieunBarOT ajib-
TEPHATUBY HETIOCPEJCTBEHHOMY PEIAKTHPOBAHUIO COJAEPIKUMOTO dTUX TaOJIHII.

Omneparopst GRANT u REVOKE paboTator ¢ ueTeippMs TaOauIiamu paspe-
IIEHUM, IPEJICTaBICHHBIMU B TabnuIe 4.1.

Tabnuma 4.1 — Tabnuiel pazpenieHui

Tabnuua
. Conepxxumoe
paspenieHuit
user T[MoksroYaroNMecs K cepBepy MOJIb30BATENN H BCE HX INI00aIbHBIC TPUBHICTHI
db [IpuBwmiiernu ypoBHs 0a3bl JaHHBIX
tables priv [IpuBWIIeruy YPOBHS TaOJIUIBI
columns_priv | Ilpusuierun ypoBHs cTOJI01A

CymectByer elie ojHa, naras Tabiuia paspemieHuii (host), onqHako omneparo-
pel GRANT u REVOKE He B cocTosiHUU €€ 00padaThIBaTh.
Omneparop GRANT umeeT cneayroninii CAHTaKCHC:

GRANT privileges [ (columns) ]
ON what
TO ‘user’(@”host’
[IDENTIFIED BY '"password"]
[WITH GRANT OPTION] ;

J1J1s yCHeNHOro ero BBIIOJIHEHUS 0053aTeIbHO HY>KHO MPAaBUIILHO ONPEIEIUTD
CIEAYIONTYI0 HH(POpMATIUIO:

Privileges (npusunezuu). IlpuBuierun NPUCBAUBAIOTCA  OIPEICICHHOMY
noJib30BaTeNio. Ecim HeoOXoanMo yKka3aTh HECKOJIBKO MPUBHIIETHI, TO X TpeOyeTcs
nepeunciaTh uepes 3anatyro. cnons3zyemsie B oneparope GRANT cnenudukaTops
MPUBWJIETHIA OMTUCAHBI B PEICTABICHHON HIKe Tabnuie 4.2.

Ta6muia 4.2 — Circok MpUBWICTUHN JJIS1 TTOJIH30BATEIISI

Cneuuduxatop Paspemennas oneparus
TIPUBUIICTHI
1 2
user [ToakmroueHne K cepBepy MOIB30BaTENICH U BCEX UX II100aTbHBIX MPUBUIICTHI
alter H3menenue TaOIHI U HHIEKCOB
Create Co3zpanue 0a3 JaHHBIX U Ta0IUIL]
delete VY najieHne CyIecTBYONUX 3aucel U3 TabuIl
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1 2

drop V nanenue 0a3 TaHHBIX U TAOJINILL

index Co3aHue 1 yiaJleHnue HHICKCOB

insert BcraBka HOBBIX 3altuceil B TaOJIHIIBI

references He ucnons3yercs

select W3BiieueHne CymecTBYIONIMX 3aucei u3 TaOIuIl

update V3MeHeHne CyecTBYIOIINX 3auceil TabIuI]

file Yrenue u 3anuch (HailioB cepeepa

Process ITpocmoTp MHpOpMaLMK 0 BHYTPEHHUX MOTOKAX CepBepa M UX YAAJICHHUE

reload [lepesarpy3ka Tabnui paspenieHUid wiM OOHOBIICHHE JKYpPHAJOB, KdIIa
KOMITBIOTEPA WITU KAIIIA TaOJIHUIIBI

shutdown 3aBepineHre paboThl cepBepa

all Bce oneparuun. Ananor — all privileges

usage IlonHOE OTCYTCTBHME PUBWIETUI

Crneundukatopbl MPUBUIIETHI, BXOASIINE B MEPBYIO ILPYIMIY 3TOH TaOJIWLBI,
MPUMEHSIIOTCS K 0a3aM JaHHBIX, TaOnunaMm u cronduam. Crnenudukatopsl BTOPO
TPYIIIBI ONPEACTIAIOT aJIMUHUCTPATUBHBIE TPUBWICTHH. Kak mpaBwWiio, OHU TIpHMeE-
HSIFOTCS TOBOJIBHO PEIKO, MOCKOJBKY MO3BOJIAIOT MOAB30BATENIO BIUATH Ha paboTy
cepBepa (me KOKIOMY MOJIb30BATENIO, HaTpuMmep, HEoO0XouMa
npuBmierus shutdown). B Tpersio rpymiy BXOAAT JBa OTACIBHBIX CIEIUPHKATOPA:
cnenupukarop all mpenocrapnsger «Bce NPUBUICTHM», a USAQe 03HAYACT «IIOJIHOE
OTCYTCTBUE NpUBWIECTUI». B mocneaHem ciaydae co3naercs HOBBIN MOJIb30BATENb, HE
o0Jagaronuii HUKAaKUMU TTPaBaMH.

Crenudurarop all u usage ucnoib3yeres TOAbKO I 0a3bl JAHHBIX WU IS
tabmuipl. K cronbiiam 3ToT criennpukaTop HEMPUMEHHIM.

Columns (cmonb6uywr). CtoiOIBI, K KOTOPHIM MPUMEHSIOTCS OIpPEACIACHHBIC
MPUBUJIETUU. DTOT MapaMeTp HEoOs3aTeIeH U UCIIOJIb3YETCs] TOJIBKO MIPH YCTAaHOBKE
NPUBHIICTHH 17151 cTONOIOB. IMeHa HECKOIBKHUX CTOJIOIOB OTIACISIFOTCS APYT OT JApY-
ra 3arsaThIMU.

Ecnu 3anucate

GRANT SELECT (name_reader) ON lab.reader TO ‘user '@ 'host’;
TO TIPUBWJICTUH JJIsI CO3JJaHHOTO TOJIb30BaTeNsl OyIyT paclpOCTPaHATHCS JIMIIL Ha
crosioer; name_reader B tabmuie reader 0asel ganueix «laby. Korma Heobxomumo
yKa3zaTh CTOJIOCII, MIJIi KOTOPOro TpeOyeTcss Ha3HAYMTh MPUBWIETHH, BCETIa HYKHO
He 3a0bIBaTh yKa3biBaTh HE TOJIbKO bJl, K KOTOpO# MBI oOpariaemcs, HO U caMy Tao-
JUITY.

What (umo). Yposenb npuMeHeHus TpuBuiIerui. [IpuBmiernn MoryT OBITh
I00aTbHBIMU (TPUMEHSIEMBIMU KO BCEM 0a3aM JaHHBIX U UX Tabiauiiam), ypoBHs 0a3
JTAHHBIX (MIPUMEHSEMBIMU KO BCEM TaOJHIlaM OMpEeICHHOW 0a3bl MAaHHBIX) WM
YPOBHSI TaOJTHUIIBI.

Hamnpumep, Ha pucynke 4.2 nmoka3aHo MpUMEHEHUE NMPUBUIIETHI KO BceM Oa-
3aM JaHHBIX. A €CJIM BMECTO YacCTH BBIPOKCHHS, JJII KOTOPOTO NMPUBUIIETHH OYIyT
npuMeHsThes ko Beelt BJ1 «laby
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GRANT SELECT ON lab.* TO ‘user’@ host’;
3anucarhb
GRANT SELECT ON lab.reader TO ‘user’ @ host’;
TO MPHUBUJICTUU TIPUMEHSITCS JIMIIb K KOHKPETHOM Tabuiie reader.

User (nonv3zoeamens). Ilonn3oBarenb, KOTOPOMY IMPUCBAUBAIOTCS TPHUBUIIE-
run. B HekoTopbix Bepcusix MySQL HeoOXxoauMo yKa3bIBaTh Kak UM MOJb30BaATENS,
TaK U KOMIIBIOTEp, C KOTOPOrO OH CMOXET MOJIKJIIoYaThcs. Takol cnocod 3amaHus
JIETKO TMO3BOJISIET ONPENEIIUTD JIBYX MOJIb30BaTENIECH ¢ OJJMHAKOBBIM UMEHEM, HO IMOJ-
KITIOYAIOIINXCS C Pa3HbIX KOMIbIoTepoB. Bosmoxkuoctn MySQL mo3BomstioT ux pas-
JUYaTh U HAJIETSATh PA3JIMYHBIMU MPABAMHU.

B oneparope GRANT anamornyHo komanjaam, IpUMepbl KOTOPBIX HpECTaB-
JIeHbI Ha pucyHke 4.1

CREATE USER ‘user’@ host’;
yacTh ‘USer’@ host’ mMeeT TOYHO TaKow ke (hyHIIMOHAI.

Password (rapons). IIprucBOeHHBIN MOJBL30BATEIIO HAPOJIb, KOTOPBIA HE SIBJIS-
eTcsl 00513aTeNbHBIM, €CJIH MOJIb30BaTENbh ObLIT CO3/1aH paHee. Eciau 1yist HOBOTO MOJb-
3oBarens omyctuTh BeipaxkeHue IDENTIFIED BY, to nombs3oBarens co3gaH He Oy-
JIET, TOCKOJBKY TOJIb30BaTENsl TpeOyeTcs OJHO3HAYHO UJeHTU(UIIMpOBaTh. Takum
o0Opa3oMm, MpHU CO3AaHUU HOBOTO I0JIb30BATENSI HEOOXOIUMO 00s13aTENbHO YKa3hIBATh
apoJib.

Ecnu xe 3TOT omepaTop 3amaercs A yKe€ CYLIECTBYIOLIEro IMOJIb30BaTes,
BBEJICHHBIN MAPOJIb 3aMEHUAT UCIOJIb3YEMBIN J0 HACTOAIIEro MoMeHTa. CTaphlil ma-
POJIb OCTaHETCSl HEM3MEHHBIM, €CJIM HOBBIM HE OYET ONpeesieH B 3a1poce.

Crpoka maponsi, 3amaBaemas ¢ nomolibio Boipaxkenust IDENTIFIED BY,
JOJIKHA MPEJCTaBIATh CO00M OYKBEHHYIO CTPOKY, KOTOPYIO MPH 3alucu 3amudpyer
ornepatop GRANT. Ilostomy He ciaexyet npumensats ¢yakiuioo PASSWORD(), o
KOTOPOM MOMAET peub B nmojpasaeine 4.4,

Omnepatop WITH GRANT OPTION sBnsiercst HeoOsi3aTenbHbiM. C €ro momMo-
I[bI0 MO>KHO IPEIOCTABUTH MOJIB30BATENO BCE MPUBUIIETUH, CYLIECTBYIOIIUE B OIlE-
patope GRANT. 3ToT oneparop MOXHO HCHOJIb30BaTh ISl JCJIETUPOBAHUS BO3-
MOKHOCTEH OIMPEAEICHHBIX KATETOPUN JIPYTUM IT0JIb30BATEIISIM.

B umenax mosb3oBatenei, 0a3 TaHHBIX, TAOJIUIl U MAPOJIAX, 3alMCHIBAEMbIX B
Ta0NHITy pa3peuieHuii, CTpOUHbIe OYKBBI OTJIMYAIOTCS OT 3arjaBHbIX. Peructp B ume-
HaxX KOMIBIOTEPOB U CTOJOIIOB TaOJIUI] HE YUYUTHIBACTCS.

JAns npumMepa co3gaaviM HOBBIX ITOJIB30BATENEM C ITOMOLIBIO OIllepaTropa
GRANT #u npucBouM uM Kakue-nuOO MPUBWIETUU U TApOJb, MOCKOJBKY, KaK MbI
noMuuM, MySQL He cMoxkeT uaeHTUGUIMPOBaThH HOBOTO MOJIb30BaTeNs 0€3 3a1aHus
naposisi. Pe3ynbTar npesacrabied Ha pucyHkax 4.2-4.4.

mysqgl> grant select on *.%* to ‘first'0(3°192_.168.1.100°

—» didentified by "onetwothree';

Query 0K, 0 rows affected <0.00 secr

Pucynox 4.2 — [IpucBoeHue MpUBIIETUI 1 TTApOIIs oib3oBaredto first
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3anpoc Ha pucyHke 4.2 HHTEPECEH TeM, YTO BMECTO MPUBLIYHON 0a3bl JAHHBIX
«laby crout 3Be3g0UKa. ITO O3HAYACT, YTO TOJIH30BATEIIO B JAHHOM CIIydae MpejIo-
CTaBJICHBI [TpaBa Ha U3BJICYEHHUE 3aMKCeN U3 JII0OOH CyIeCTBYIOIIEH 0a3bl JaHHBIX.

Ha pucynke 4.3 npoieMOHCTPUPOBAHO MPEIOCTABICHHE HECKOJbKUX MPHUBU-
neruit s BJ1 «laby u TaGauier reader muis o1HOTO MOJIB30BATEIIS.

mysgl> grant select, insert,. wupdate on lab.reader to ‘second’'@'192_168.1.105°

—» identified by “admin";
Query O, 0 rows affected <0.00 zecl

Pucynok 4.3 — [IprcBoeHre MPUBHUIIETUH U TTAPOJIS IOIB30BATEIO SECond

Ha pucynke 4.4 BUAHO, 4TO ISl y’K€ CO3/IaHHOTO IMOJIb30BaTENsl BBOJAUTH Ia-
poJib HeoOs3aTenbHO. OJTHAKO €CU MOJB30BaTelNd ¢ mapameTpamMu ‘USEr (@ host’ He
CYIIIECTBYET, TO MOJIb30BATENb CO3/1aH HE OY/eT.

mysgl> grant select, insert, update on lab.reader to 'second'@'122.168.1.100°
Query OK, [ rows affected <0.00 secr

mysgl> grant select,. insert, update on lab.reader to 'second’'@'192.168.1.101°;
ERROR 1133 <42000>: Can’t find any matching r»ow in the user tahle

Pucynok 4.4 — IIpucBoeHMEe MPUBUIIETHI IJI CYIIECTBYIOIIETO U HECYIIECTBYIOIIETO
MOJIb30BATEIS B CIIy4ae OTCYTCTBHUS YKa3aHUS MApOJIsl B 3apoce

J1J1st OTMEHBI PUBKIIETUH TI0JIb30BaTEsl uenobiyetcs oneparop REVOKE.
Omnepatop REVOKE umeeT crneayromuii CHHTaKCHUC:

REVOKE privileges [ (columns) ]
ON what
FROM ‘user’(@’host’;,

DyHKIIMOHAIBHAS cOCTaBstomas napameTpos oneparopa REVOKE coBmana-
eT ¢ mapamerpamu oneparopa GRANT.

[Tpu sTOM mONB30BaTENb, Yy KOTOPOTO OTMEHHIIHU, TOIMYCTHUM, BCE TIPUBHIICTHH,
He Oyzaer yaaneH u3 O0asbl AaHHbIX. EMy mpucBouTcs cnenuduxaTop MpUBHIETHN
USAGE.

Jlnis mprMepa, OTMEHUM TIPUBHIICTHH TOJIb30BATENIs, MPOIEMOHCTPUPOBAHHBIC
Ha pucyHke 4.4, v TIipeiIcCTAaBUM OTMEHY Ha pUCYHKe 4.5.

muysgl> revoke select, insert, wupdate on lab.reader from ‘second’'@'192.168.1.100°;

Query 0K, 0 rows affected <O.00 sec

Pucynok 4.5 — OTmMeHa npuBHIETHil MOJIB30BATENS

JIiist mpocMOTpa MPUBUIIETHI OTAEIBHOTO MOJb30BaTelNsl HE0OX0AUMO HCIOJb-
30BaTh KOMaHIy

SHOW GRANTS [FOR <‘user’@’host’>];
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Komanna SHOW GRANTS BBIBOOUT CBEIECHMS O MPUBHIIETUAX MOJIH30BATENSA
B BHJie Habopa koMaH] GRANT, ¢ moMoIipt0 KOTOPBIX MOKHO C(hOPMUPOBATH TEKY-
KUK HaOOp MPUBUIIETUH MOJIb30BATEIS.
Ecnu HeoOs3aTenbHas 4acTh 3ampoca
[FOR < ‘user '@ host >/
HE 33J]aHa, TO B KOMaHJHYIO CTPOKY OyAyT BBIBEJEHBI IPUBUJIETUN aJMUHUCTPATOPA
B/I (pucynok 4.6).

nysgl> show grants;
T

i GRANT ALL PRIVILEGES O X ! alhost’ TDENTIFIED BY RD ' =F20A3B226A4AEFA22D54DFO3BYFABAB6BS2E92ERB” WITH GRANT OPTION |
i GRANT PROXY ON ''@'' T UITH GRANT OFTION i

in set (0.00 sec)

Pucynok 4.6 — [IpuBuieruu aiMUHHACTPATOpPA

Ecnu ke 3ta 4acTe 3ampoca MPUCYTCTBYET, TO YBUIUM KOMaHIHYIO CTPOKY,
MPEJICTABICHHYIO HAa pUCYHKE 4.7.

cond’B°192.168.1.100' IDENTIFIED BY PASSUHO

PI/ICYHOK 4.7 — HpI/IBI/IHCFHI/I OTACJIBHO YKA3aHHOTI'O I10JIb30BaTCIIA

Ha pucynkax 4.6 u 4.7 BUIHO, YTO MapoJib JJI KaXKJOTO IMOJIb30BATENs Xpa-
HUTCS B 3aITM(POBAHHOM BHJIE, XOTS U3HAYAIEHO MBI BBOJAMM €T0 B OOBIYHOM BHJIE.
Kpome 3T0or0, MOXKHO YBUIETH, KaK JOJPKEH BBITISIICTH 3alPOC B KOMaHIHOW CTPOKE
C YYETOM PETHUCTpa.

4.3 Peanu3anusi KJIMEHTCKUX 3alPOCOB

CHoBa HanmOMHUM, 4TO 0a3a JaHHBIX, KaK U IPUIOKEHHUE, JIEIAeTCs B MEPBYIO
ouepeab JUIsl OJIb30BATEIN S, KOTOPBII 3TO MPUIIOKEHUE OyJIeT UCnoJib30BaTh. B gan-
HOM ToJipa3ziesiec HeoOXOIMMO MPEANOJOKUTh, KaKue MOJb30BaTeIM OyAyT yarie
BCEro oopamarbcs K OJHUM JaHHBIM, KAKUE MOJIb30BATENN K JPYTUM JJaHHBIM U T. 1.
Jlis 3TOroO, MpeXkae 4YeM HauMHATh JeNiaTh NMPUIOKEHHE, CIEAYeT pa3o0parbcs B
MpeINOYTEeHUAX 3aKa3zyrKa (KJIMEHTa) U 10 Mepe MOMy4YeHHUs 3ToM nH(OpMaluy BbI-
JBUTATh MICU KacaTelbHO Kak (yHKIMOHAJa, Tak ¥ MHTepdeiica (au3aitHa) mpuiio-
JKEHUsI, YTO HE MEHEE BaXKHO.

Hanpumep, nmporpaMmMucT MOJydHII 3aKa3 Ha CO3JAHUE KIHMEHTCKOIO IPUIIO-
KEHUs 17151 00111e00pa30BaTENbHON MIKOJIbI, B KOTOPOU YK€ MPUCYTCTBYET COOCTBEH-
Has 0a3a JaHHBIX, OJHAKO O3 B3aUMOJICUCTBUA ¢ rpaduueckoir obosouko. Creno-
BaTeIbHO, Takoi b/l 0ObIYHBIN MMONB30BATENb YIIPABIATH HE CMOXKET. JlJis 3TOro mnpo-
IPaMMHCTY HEOOXOJIMMO 3HaTh, YTO 3aKa3YMK XOYET BUJIETh B UTOTE, KaK OH 3TO BU-
IUT U T. 1. I caMoe TIIaBHOE, YTO OH JTOJKEH 3HATh, K KAKUM JAHHBIM KaKHE MO0JIb30-
BaTeNM OyAyT oOpamarbest U UMETh A0CTyI. [IpoaHanu3npoBaB 3TH JaHHBIE, MOYKHO
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BBISICHUTD, UTO M3 ce0si OyJeT MpeACTaBIATh KIMEHTCKOE MPHJIOKEHUE U KaKue 3a-
POCHI Oy/y IPUCYTCTBOBATh Y OOBIYHBIX MOJIH30BATENECH U CaMOT0 3aKa34uKa.

Tak, yuurento B 11Kosie He0OOXOIMMO 3HaTh, TJI€ U KaKOM y HETro ypokK (eciu OH
BEJIET HECKOJBKO MPEIMETOB), CKOJIBKO YYEHHUKOB B KJIACCaX, C KOTOPHIMU YUHUTEINb
KOHTAKTUPYET, KAKOB YPOBEHb YCIIEBAEMOCTHU 3TUX YYEHHKOB U T. 1. OQHAKO IUPEK-
TOPY IIKOJIBI 3TOro OyneT HeaocTatouHo. EMy HeoOxonuMo OyaeT 3HaTh, KTO yIIes
U3 IIKOJIBI WJIM 3aKOHYMJI €€ B 3TOM rojly, KaKue MEpOIPUSTUS TUIAHUPYIOTCS, KaKHe
JOKYMEHTBI HYKHBI JUIsl TOTO WM UHOT'O MEPOIPUATUS U MHOTO€ IPYroe, 4To MOMO-
KET TUPEKTOPY B OoJiee ObICTPOIl aBTOMATH3AIUHU €T0 PAOOTHI.

Hcxons v3 ATOW JIOTUKM W y3HaB MPEANOYTeHHs OYIylIIMX MOJb30BaTENCH,
MO>KHO ONPEJIETUTh CTENEHb CIOXKHOCTH PeaTN3alny MPUIOKEHUS.

[Tocne ananuza mOTpPeOHOCTEH MONB30BATENSI U 3aKa3dMka UACT COOCTBEHHO
pa3paboTKa JaHHOTO KIMEHTCKOrO MPUIIOKEHHS MO MPOaHAIU3UPOBAHHBIM IIPEAIO-
YTCHUSIM.

4.4 O6ocHOBaHUE U peaiu3alus MeXaHu3Ma odecredyeHust
0€30MaCHOCTH U COXPAHHOCTH JTAHHBIX

OGecrieueHre 0e30MacHOCTH B OOIEM IIaHE BKIIOYAET B Ce0s HAJIMYHE XO-
POIIIETO aHTUBUPYCHOTO oOecreueHus, mudpoBaHue MTaHHBIX, CO3JaHUE TapoJieh ¢
XOpOIIEH CTENEHbIO 3alUTHI, YTOOBI UX TPYAHO OBLIO B3j0MaTh (UYepeoBaHUE OyKB
B Pa3HbIX perucTpax u Hanuuue 1udp) u T. 1. s gamero ciaydas B b/ npexycmor-
peHbl pyHKUMU UG POBaHUS U A€M (PPOBAHUSA JAHHBIX.

Ecnu HEoOX0auMO cOXpaHsATh pe3ysbTarbl (YHKUUHU IU(POBAHUSA, KOTOPbIE
MOT'YT UMETh MPOU3BOJIbHBIC OANTOBBIC 3HAUCHUS, TPUMEHSIIOTCSI CTOJIOLBI C TUIIOM
nmanHelX BLOB BMecto CHAR nimn VARCHAR, uTo0BI M30€kaTh NOTEHIIMAIBHBIX
npoOJjieM ¢ yJIaJleHHEeM 3aBepIlalIIMX MPoOesioB, KOTOPhIE W3MEHSIOT 3HAYCHHS
JTAaHHBIX.

AES ENCRYPT (cTpoka, CTpOKa KJKYa)

AES DECRYPT (zamm@ppoBaHHas CTpPOKa, CTPOKAa KJYa)

DTy QYHKIIUU HO3BOJISIOT BBHIOIHATE MG POBaHUE U ACTIU(PPOBAHUE JTAHHBIX
¢ ucnoas3oBanuem opunmansHoro anropurma AES (Advanced Encryption Standard).
[Ipumensiercss kogupoBaHue ¢ 128-pa3psaHbIM KIHOUYOM, HO MOXHO PacUIMPHUTh €ro
110 256 pa3psAI0B, JOJDKHBIM 00pa3oM M3MEHHUB HCXOAHBIC TEKCTHI. JlnrHa kimroda 128
OuT BbIOpaHa, MOCKOJIBKY MPH TAaKOM IOKa3aTesle OH padoTaeT HaMHOTO ObIcTpee U
IpU 3TOM 00€CTIEYNBAET MPUEMIIEMBII YPOBEHb O€30MACHOCTH.

BxoaHbie apryMeHTbl MOTYT UMETh JH00yt0 JinHy. Ecinu m000i U3 HUX paBeH
NULL, pe3ynbratom dyHkiuu takxke 0yaer NULL.

Eciu ¢pynxkuus AES DECRYPT() oOHapyxuBaeT HEBEpHbIC JaHHBbIC WM He-
NPaBUJIBHOE JIOTIOJIHEHUE (HAIPUMEp, THIT JaHHBIX, oTinyHbd o BLOB), oHa BO3-
Bpamaer NULL. Onnako cymectByeT BeposiTHOCTh, 4To AES DECRYPT() Bepnet
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3HaueHue, He paBHoe NULL (BO3MOXXHO, «MycOp»), €CIU BXOJHbIC JAaHHbIC WJIU
KJIFOY HE BEPHBI.

[IponeMoHCTprpyeM Ha mpumMepe TabJUIbl OJHY U3 MHOXKECTBA pean3aiui
UCIIOb30BaHus mudpoBanus u AcirdpoBaHus ¢ momoipio anroputva AES (pu-
cynku 4.8-4.11), xoTopbli COAEPKUT TepBbId Kiatou ¢ TunoMm aaHHbIX INT u Bce
ocTabHBIC aTpHOYTHI (CTOJIOIBI) ¢ THIOM daHHBIX BLOB.

mysgl>» select*from blobh_test;

—————————— +
password

123fmail.ru

rafaelo raf lyandex.ru

+
1
]

+
1
]
1
]

+

o

rows in set <0O0.00 sech

Pucynok 4.8 — Vcxonnas Tabiuma a1 UCTIOb30BaHUsl IIIU(POBAHUS TAHHBIX
[Tpumenum mudpoBanue K cToa0Iy Name, coaep:kameMy Tum ganHbpix BLOB.

mysgl* select name from bhlob_test;

rafaelo

2 rouws in set (.00 sec

Pucynok 4.9 — Tabnuma 1o mudpoBaHus JaHHBIX

B nannom citydae cuHTaKcuc 3amnpoca ajist mudpoBaHus OyJIeT CIeTyIONUM:
UPDATE <Haszsanue maoauyvr> SET <Hazeanue cmonoya>
= AES_ENCRYPT (<Hassanue xononku>, <’Cexpemmuuvlii K1iou >);

Kak BHIIHO, B 3ampoce IBaXKIbl yKa3bIBaeTCs Ha3BaHue croibua. B mepBom
clydae 3TOT IMapameTp MCIONb3yeTCs Al HISHTU(PUKAIIMK CTONIOA B TaOIUIIE, a BO
BTOPOM — JIJIst TPUMEHEHUST (DYHKIMH MHU(QPOBAHUS.

CeKkpeTHBIN KITF0Y yKa3bIBaeTCS B OJWHAPHBIX WM JBOWHBIX KaBblukax. OH
OyIeT UCHOJIb30BaThCS TIPH IeMU(POBAHUYN JAaHHBIX B TaOJIHIIE.
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musgl> update blob_test set name = aes_encrypt <name, ’‘zava’'l;
Query 0K, 2 rows affected <0.07 zecr
Rowsz matched: 2 Changed: 2 Warnings:- 0O

mysgl>* select name from hlob_test;

+

12U0JI=?>HiT 7K
1Wx?Z747UEI {An+7

rows in set O0.00 sec

Pucynok 4.10 — TabGnuia nocnie mu@poBaHus JTaHHBIX

Teneps npuMeHHUM omnepanuio JemuppoBaHUs JAHHBIX U BEpHEM TaOJMIly B
HCXOJIHOE COCTOSIHUE.

myzgl> select aes_decrypt tname,. ‘zava’? from blob_test;

rafaelo

rows in set CO.00 sec

Pucynok 4.11 — Tabnuna nocne AcmmdpoBaHUs TaHHBIX

B maHHOM ciydae CMHTaKCHC 3ampoca st HTUGpOoBaHUS OYIET CIICTYIOITUM:

SELECT AES_ENCRYPT (<Haszsanue xononxu>, <’Cexpemmblii Koy )
FROM <Haszearnue mabauyvi>,

Takum 00pa3oM, Obuta TpoBepeHa pabota anroputma mudpobanus AES Ha

OJIHOM U3 CTOJIOIIOB B TaOJMIIE, COAEPKALECH HEOOXOAUMBIN i MU(POBAHUS THUIL
nanubix BLOB.

ENCODE (cTpoka, CTPpOKa HapoJid)

[udpyer cTpoKy cmpoxa, UCTIONB3Ys 3HAYCHUE CMPOKA_Napojisi B KaueCTBE
napodst. s pacmudpoBku pesyibrata npumensiercs @yukius DECODE(). Pesynb-
TaTOM SBJISICTCS OMHApHAas CTpPOKa TOM K€ JJIMHBI, YTO U cmpoxa. Ecim HYXHO co-
XpaHUTh €€ B CTOJIOIE, CICAYET MPUMEHATh T JaHHBIX BLOB.

DECODE (3ammppoBaHHAsA CTPOKA, CTPOKA IIapOJiid)

PacmmgpoBbiBaeT CTpOKy 3awugposannas cmpoxa, WCIONb3Ysl 3HAUYEHUE
CcmpoKa_naposis B KauyecTBE Mapoiisi. APryMeHT 3auuppoeanuas_cmpoka TOJIKEH
OBITh CTPOKOW, paHee Bo3BparieHHou ¢pyHnkiueir ENCODE().

DES ENCRYPT (cTpoka[, (HoMep kjwoya | cTpoka Kjwoda) )
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®ynkus ENCODE() mmdpyer cTpoKy ¢ MOMOIIBI0 33JaHHOTO KIFOYa, WC-
noJib3ys TpoitHoit DES-anroputm. B cinydae ommOku Bo3Bpammaer NULL.

Crnenyer OTMETHUTD, 4TO 3Ta (GyHKIUS paboTaet, Tonbko ecnu MySQL HacTpo-
eH Ha nojuep Ky SSL. Kirou mmdpoBanus BeIOUpaeTcsi Ha 6a3e BTOPOro apryMeHTa
DES_ENCRYPT(). Ecnu TakoBoii yka3aH, To OepeTcs MepBbIM KIIFOY U3 UCIIOIb3Ye-
Mmoro ¢aiina DES-kmoueit. Eciu 3anan Homep kroua, TO OH 6€peTcst U3 HCIOJIb3ye-
Mmoro ¢aiina DES-kmroueit. Eciu 3agana cmpoxa_xinroua, TO OHa UCIIOJIB3YETCs B Ka-
YecTBE KJIIoUa JJis MHPpPOBaHUSI.

Kax b1t Homep knroua noikeH ObITh 4uciioM B quana3zoHe oT 0 10 9. Ctpoku
B (paiiyie MOTYT clieIOBaTh B JIOOOM MOPSIIKE; CMPOKA_KIioua — 3TO CTPOKa, KOTOpast
OyZeT HCTONb30BaThCs A MIH(PPOBaHUS COOOIIEHNA. MexXay HOMEPOM U KII0YOM
JOJIKEH OBITh IO MEHbIIEH Mepe oauH Tpoben. IIepBolil KiTtoU SIBISETCS KIFOYOM 10
YMOJYaHUIO, KOTOPBI MPHUMEHSAETCS B Cllydae, €Cld HE yKa3aH apryMeHT cmpo-
ka_xmoua B pyakiun DES ENCRYPT().

DES DECRYPT (3ammMppOBaHHAsA CTPOKA [, CTPOKA KJIYa])

PacmudpoBbiBaeT CTpoKy 3awugposannas_cmpoka, Kotopas Opui1a 3ammdpo-
BaHa ¢ nomonisio DES_ENCRYPT(). B ciayuae ommbku Bo3Bpamaer NULL. Crieny-
€T OTMETUTh, UYTO 3Ta GyHKIHUS paboTraeT, Tonbko ecid MySQL HacTpoeH Ha moa-
nepxxky SSL. Ecnu He ykazan aprymeHt cmpoka_xnuoya, DES_DECRYPT() npoge-
psieT TepBhI 0alT 3amudpoBaHHON CTpOoKM ISl onpeneneHus Homepa DES-kiroua,
WCITOJIb30BAaHHOTO TPU MMGPOBAHUM HUCXOJHOM CTPOKH, a 3aTeM YWTaeT KU U3
daiina DES-xmroueit ans pacumdpoBku coodmenus. Ytoos1 310 paboTalio, moib30-
BaTeNb JOJDKEH UMETh MIpaBa Cymneproib3oBarens (aamMuHucTparopa) B b/I.

Ecnu BBl iepenaere 3Toi PyHKIIMHA apryMEHT CMpPOKa_K1oyd, OH UCTIONB3YeT-
Csl B KAYECTBE KJIt0Ua MpHU paciiu@poBKe COOOIIEHUS.

Ecnu aprymeHT sawugposannas_cmpoka HE BHITISAAT Kak 3ammdpoBaHHAs
ctpoka, MySQL BepHeT ¢TpoKy 3awugposanuas_cmpoka 6€3 N3BMEHEHH.

ENCRYPT (cTtpoka [, Hau])

Iudpyer cTpoKy cmpoxa, UCTIONb3ys CUCTeMHBIH BbI3oB UNix crypt(). Heo0s-
3aTebHBIA apTyMEHT Hay JOJKEH OBITh CTPOKO HE MEHEee YeM U3 JBYX CHMBOJIOB.
Ecnu apryMeHT Hau OTCYTCTBYET, TO OyJIeT UCIIOJIb30BAHO ciydaiiHoe 3HaueHune Unix
crypt().

ENCRYPT() urHopupyeT Bce, KpOMe MEPBbIX BOCBMH CHMBOJIOB apryMeHTa
cmpoka. ITO MOBEJEHUE ONPEIEIAETCS peann3aluei Jexallero B OCHOBE CUCTEMHO-
ro Be3oBa Crypt().

Ecin ¢ynkums crypt() memoctynHa B Bamieii cucteme, ENCRYPT() Bcerma
Bo3Bpamaer NULL. Ilo »Toii mpuumHe cieayeT Bcerga MPUMEHATh BMECTO ATOU
¢bynkunu MD5(), mockonpky 3Ta QyHKIMS IPEeACTaBICHA Ha BCeX IiaTgopMax:

MD5 (cTpoka)
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Boeruucnser 128-pa3psannyto KoHTposibHY0 cymmy MDS miig aprymenTa cmpo-
Ka, KOTOpYI0 Heo0XoauMo 3amu@poBaTh. 3HaY€HUE BO3BpAlllaeTCs B BUJC
32-pa3psaHoi mecTHaauaTepuuHoi crpoku (pucynok 4.12) wmm sxe NULL, eciu ap-
rymeHT paBeH NULL. Bo3Bpaiiaemoe 3HaueHHEe MOXKET OBITh UCITOJIB30BaHO, HAIPH-
Mep, B KA4eCTBE XII-KITI0Ya.

myzsqgl} select md5<C'check_md5S* »;

row in =set <0.00 zec

Pucynok 4.12 — [Iposepka mmdposanuss MDS

B nmanHOM ciyyae cuHTakcuc OyAeT CIeAYOIINM:
SELECT MDS5 (< ’cmpoka’>);
W mocnenuss komaHaa, peAHa3HaueHHas TSl r(poBaHUs MapoIs,

PASSWORD (cTpoka)

OHa BBIYMCIIAET M BO3BPAILIAET CTPOKY HapoJIs MO 3HAYEHUIO NApOsl cmpoKa,
3aJJaHHOMY MPOCTBIM TeKCTOM (pucyHOK 4.13). Dra (QyHKIMS TpUMEHsIeTCS IS
mmdpoBaHusl MapoJiel, coXpaHsIeMbIX B cToJiOne Password TaGiwibl mpuBUIICTHIA
user.

muysl> select password(’'check_passz’>»;

row in set C0.00 seck

Pucynok 4.13 — Illndposanne ¢ momomipio koManasl PASSWORD

CHHTaKCUC B 3TOM ciydyae aHaJIOTMyYeH mudpoBaHuio ¢ nomouisto MDS, u3-

MEHEHa JIMIIb caMa KOMaHa MU (poBaHUS:
SELECT PASSWORD (< ’cmpoka’>),

[udposanue pynkimerr PASSWORD() siBnsieTcss ofHOHANpPaBICHHBIM (T. €.
HEOOpPATUMBIM).

CoxpaHHOCTh JaHHBIX 00€CMEUMBAETCS MyTEM PE3EPBHOIO KOMUPOBAHUS JaH-
HBIX B KOHKPETHBIN ITPOMEKYTOK BPEMEHH, 3aJJaHHbIN aAMUHHUCTpATOpOM b/I.

PesepBHas xomnust — 310 00pa3 6a3bl JaHHBIX B KOHKPETHBIIT MOMEHT BPEMEHH.
K sTomy 00pa3zy MOXHO BEpHYThCS B Cly4yae HEMpeABUACHHOW MOTepu AaHHBIX. Pe-
3epBHbIE KONUU MOKHO CO3/1aBaTh CKOJIb YTOAHO 4acTo. Hy)XHO JHIb MOMHUTH O
TOM, YTO 3TO JOCTATOYHO TPYIOEMKHI MPOIECC, MPOAOIKHUTEIBHOCTh KOTOPOIO 3a-
BUCUT OT pa3mepa 0a3bl JaHHBIX U CKOPOCTHBIX XapaKTEPUCTUK 000PYI0BaHUSI.
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Pe3epBHast xomusi CONEPKUT B cebe HE TOJIBKO CYHIHOCTH W aTpuOyThl, HO U
3aMucH, KOTOpbie ObLTM BHECEHBI B aTPUOYTHI.

Coznanve pe3epBHBIX KOMHM TpeOyeT OT cepBepa 3HAUYMTENbHBIX 3aTpar pe-
CYpCOB, BIUIOTH JO TOTO, YTO pabOTaTh C APYrUMU 0a3zaMu JaHHBIX CTaHET HEBO3-
MOHO. Hy>KHO cIsTaHUpOBaTh 3TOT MPOIECC TAKUM 00pa3oM, UTOObI OH IMPUXOAUIICA
Ha TIEPUOJIbl MUHUMAJIbHOM 3arpy>KEHHOCTH CepBepa.

JleficTBUS, CBSI3aHHBIE C PE3EPBHBIM KOMUPOBAHUEM, OYIYT MPOUCXOIUTH YHKE
B KoMaHHOH cTpoke Windows.

Jlst pe3epBHOTO KOMUPOBAHUS OyJIEeM HCIIOIh30BaTh BCTpoeHHYI0 B MySQL
yrriuTy mysgldump kak ouH U3 CITOCOOOB OCYIISCTBIICHUS PE3EPBHOTO KOIMPOBA-
HUS JTaHHBIX.

Ha pucynke 4.14 noka3zana ucxojiHasg Tabjauna, Ha TpUMepe KOTOPOU Mbl YBH-
UM paboTy Pe3epBHOTO KOMMUPOBAHUS 0a3bl TaHHBIX.

t*from reader;

id_reader phone_number_reader
_____________________ +
2749264

5820587

2948104

275925

1875043

_____________________ +

+
|
|
|
|
|
|
|
|
|
|
|

leonidovich
ivanovich
ivanovich
andreevich
SErgEEUNna

alexander
evgeni
andrei
vladislav

yaroshenko
loike

jih
grishechko
tolchikova

e bk Rk )
e bk Rk )
e

+
[
1

+
[
[
[
[
[
[l
[
[
[
[

+

t

rows in set (0.00 secl

Pucynok 4.14 — Vcxonnas Tabnuia nepesi pe3epBHbIM KOMMMPOBAHUEM

3apaHee OroBOpPUM, YTO KOMaHIHYIO cTpoky WIindows cienyer 3amyckatb OT
UMEHU agMHUHUCTpaTopa. [IOMUMO 3TOro, HEKOTOpBIC IEHCTBHUS, OCYIIECCTBICHHBIC C
MOMOIIBI0 onepannonHoit cuctembl (OC), Oyayt npoucxoauts Ha OC Windows 10,
MIOATOMY 3TH JISHCTBUSI MOTYT OTJIIMYAThCs OT npyrux Bepcuii OC.

[lepen pe3epBHBIM KOMMMPOBAHHEM HAIHUILIEM OOIIYIO CTPYKTYPY ATOTO 3arpoca
B KPYIJIBIX CKOOKaX BMECTO YTJIOBBIX, B OTJIMYUE OT OCTAIBHBIX 3aIPOCOB, TTOCKOIb-
Ky 3[1€Ch YK€ HCIOJIb3YOTCS YIIIOBBIC CKOOKH

(KopHeBOM kKaTaJsior)> mysqldump -u (Mms anMmuHMCcTpaTopa ElI)
-p ([Iaposis agMuHMCTPAaTOPa) (HazsaHwme EJI)
> (HazBaHme @Qarnsa BIl C pacCumMpeHMEM)

Jlesaem pe3epBHOE KOIMUPOBAHUE TIPU MOMOIIKA KOMAaH/bl B KOPHEBOM KaTaJIO-
re (pucyHok 4.15):

C:\Program Files\MySQL\MySQL Server 5.6\bin> mysqldump —uroot —p2045
lab > lab.sql

s»Program Files“MySQL~MySQL Server 5S.6%bindmysgldump —uroot —-p2045 lab > lah.sqg

1
Jarning: Using a password on the command line interface can be insecure.

Pucynok 4.15 — Ocy1iecTBieHre pe3epBHOIO KOMMUPOBAHUS € IPEAYIPEXKICHUEM
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OpnHako ecnu maposib K 0a3e JaHHBIX YCTAHOBJIEH CIMIIKOM HPOCTOM, TOUHEE
HeOe30MacHbIM, TO B KOMaHIHON CTPOKE Mbl YBUAUM OIIMOKY, MPOAEMOHCTPUPOBAH-
HYI0 Ha pucyHke 4.15, SBISIOUIyIoCs M0 CyTH MPEeAyNpEXICHUEM, TOCKOJbKY Orepa-
U1 PE3EPBHOTO KOMMPOBAHUS BCE paBHO OyJET MpojieliaHa.

UToOsl 3TO NpeaynpekIeHue He BCILIBIBAIO, HEOOXOAMMO T0JIe BBOAA MapOJIs
OCTaBUTh MMYCTHIM:

C:\Program Files\MySQL\MySQL Server 5.6\bin> mysqgldump —uroot —p lab >
lab.sql

BCJIGI[CTBI/IG 3TOr0 IOCJI€ BBIIIOJHCHUA I[aHHOﬁ KOMaH/bI GYI[eT OTACJIBHO 3a-
IpOLIEH Napoibs aaMUHHUCTparopa BbJl, mocne BBoma KOTOporo Oyner mpoU3BEAEHO
pe3epBHOE KomupoBaHue 0a3bl JaHHBIX U M0 yKa3aHHOMY B KOMaH/e MyTu OyJeT co-

3/1aHa pe3epBHas Komus (1ami) 60a3bl JaHHBIX 1Mo Ha3BaHueM «lab.sqly 6e3 crpoku ¢
nometkoit WARNING (pucynoxk 4.16).

»Program FilessMySQLs~MySQL Server S5.6%binXmysgldump —uroot —p lab > labh.sqgl
nter passwoprd: e

wProgram FilessMySQL-MySQL Server 5.6%bink_

Pucynox 4.16 — Ocy1iecTBiieHre pe3epBHOT0 KOMMUPOBAHUS O€3 OIHMOKH

Buaum, uto B manke Obu1 co3nan ¢aitn «lab.sqly. Ha pucynke 4.17 BumHO, 9TO
Obla co3naHa pe3epBHas komus Hamieil bJl (BepxHuil BoineneHHsiid ¢aiin). Kpome

3TOr0, B MAlKe MPUCYTCTBYET UCHOJb3yemas Hamu ytwimrta mysqldump (amxauit
BbIJICJICHHBIN (haiin).

/ < | bin = O X
FhasHas Mogenutbca Bua 9

“ v > 3toT komnbtotep > JlokaneHeit guck (C:) > Program Files > MySQL > MySQL Server 5.6 > bin o Mowuck: bin

Wma aTa M3MEHEHNA
3¢ Manens GeicTporo aocTyna A =

¢@& OneDri I = E
eSS [55] my_print_defaults 15
[ 370t komnstoTep [# myisam_ftdump

= A360 Drive [ myisamchk

B Buaco L85 myisamlog

[ myisampack

= JokymenTsl e

L85 mysql 3
& 3arpyac mysql_config 14,
&= Vzo6paxenna [ mysql_config_editor 5

JV Mysbika mysql_convert_table_format

PaBounii cton [5) mysql_embedded
‘s Jlokanbsbiin guck (C:) (& mysql_plugin
o JokanBheiii anchiD:) mysql_secure_installation 14
[®] mysql_tzinfo_to_sql
¥ Ceme [%5] mysql_upgrade

[%] mysqladmin

[#5] mysqlbinlog
[%5] mysqlcheck
[ mysqld 5
mysqld_multi 14

[#5 mysqldump

3nemenTos: 29 Boibpano 2 3nem.: 4,60 Mb =

Pucynok 4.17 — IIpoBepka Haau4usi pe3epBHON KOTTUU
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Cpa3y nepeiTd K 3TOMy KOPHEBOMY KaTajory B KoMaHHOU cTpoke Windows,
rye Obl BbI B HEW HE HaXOAMIUCH, MOXHO MOCPEACTBOM KOMaHJbI, TPECTABICHHON
Ha pucyHke 4.18. Peructp cuMBOJIOB MpH 3TOM COOJTIOIaTh HEOOSA3aTEIBHO.

Apmunnncrpatop: KomaHaHas ctpoka - . X

Microsoft Windows [Uersion 10.0.105861
(c) Kopnopauus Makkpocootr (Microsoft Corporation), 2015. Bce npaBa 3auwMueHb.

C:\WINDOUWS\system32>cd c:/program files/mysql/mysgl server 5.6/bhin

c :\Program Files\MySQL\MySQL Server 5.6\bin>_

Pucynok 4.18 — I[lepexo1 kK KOpHEBOMY KaTaJIOTy YTHUIUTHI

YtoObl HE IPOU3BOJIUTH TAKUX MAHMITYJISAIHA, HEOOXOAMMO BHECTH ITyTh KOP-
HEBOTO Karajiora yTriauTel Mmysgldump B mepemennsie cpeabl Windows, eciu Ha STa-
i€ YCTAHOBKHU MPOTpaMMa 3TOTO He OBLIO CIIENIaHO.

Jl1st 3TOTO CemyeM MPUBEICHHBIM JIajiee YKa3aHUSIM.

3axonuM B «Moil KOMITBIOTEPY», MIEIKAEM PAaBOH KHOTIKOW MBITIIH U U3 JTHAJIO-
rOBOTO OKHA BeIOMpaeM MyHKT «CBoiicTBay. Jlayiee meiakaeM Ha BBIJCICHHON Ha pU-
cyHke 4.19 crpoke «JlomoHUTEIbHBIE TTApaMETPBL CHCTEMBI.

Ed Cucrema
A E3 5 Manens ynpa

MaHens ynpasaexna —
AOM3LLUHAR CTPaHNLA

& [ucneruep ycrpoiicte

® Hacrpoiika yaanenHoro
AocTyna

& 3awura cuctemsl

& [ononHutensHsie napameTpsi
CUCTEMBI

Pucynok 4.19 — Ilepexon B cBoiicTBa cuctembl Windows

B caeaytomiem okHe, mpencTaBieHHOM Ha pucyHke 4.20, HaxuMaeM KHOIKY
«IlepeMeHHBIE CPELBI. .. ».
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CBOICTBa CUCTEMBI X

Wma komnsioTepa OBopyaosaHue

LlononH1TENBHO 3awmTa cucTemb! YpanenHsi gocTyn

Heobxogmo umeTs Npasa aagMMHUCTPATOPa ANA USMEHEHWA BonbwMHCTBA
nepeYncneHHbxX NapameTpoE.

BeicTpoaeiictene

BuzyanbHble 30®eKTbl, MCMONb30BaHWE NPOLECCOPE, ONEpaTMBHOI 1
BUPTYanbHON NaMATA

MNapameTpsi...

Mpodunu nons30BaTenei

MapameTpe! paboyero cTona, O THOCAUMECA KO BXOAY B CUCTEMY

MNapameTpbl...

3arpy3Ka W BOCCT@HOBNEHWE

3arpysKa 1 BOCCTEHOBNEHWE CUCTEMBI, 0TN3A0YHEA MHPOPMaLMA
MapameTpet...

<

OK g QOmviera Frﬂpv.memwo

Pucynok 4.20 — Ilepexon B nepemenHbie cpenbt Windows

B HOBOM OKHE HaM l'IOHaI[O6I/ITCﬂ JIMIITb HUKHAA 4aCTh, B KOTOpOﬁ MBI BBIACIIA-
CM CTpPOKY «Pathy u nHaxxnmaem KHOIIKY ((I/IBMGHI/ITI)», KaK ITOKa3aHO Ha pPUCYH-

ke 4.21.

CncTEMHBIE NEPEMEHHDIE

MepemeHrHasn 3HayeHune o
ComSpec CAWINDOWS\system32\cmd.exe
NUMBER_OF_PROCESSORS 4
0S Windows.NT
I Path C:\WinAVR-20100110\bin; C:\WinAVR-20100110\utils\bin;C:\Progra...
PATHEXT .COM;.EXE;.BAT;.CMD;.VBS;.VBE;.JS; JSE;.WSF;.WSH;.MSC
PROCESSOR_ARCHITECTURE AMD®&4
PROCESSOR IDENTIFIER Intel64 Familv 6 Model 42 Steopina 7. Genuinelntel N
Cozaatb... Yaanute
OK OTtmeHa

Pucynok 4.21 — 3mMeHeHne yTel MepEeMEHHBIX CPEeb

B cnenytomiem okHe cHauana Haxumaem KHONKY «Cosmatey. [losBisieTcs
CTpOKa, B KOTOPOI HEOOXOAMMO HAIMMUCATh JIFOOBIE CHMBOJIBI WJIA OJIMH CUMBOJI, YTO-
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Obl HOBas CTpOKa coxpaHuiach. Jlamee HaKuMaeM KHOMKY «O030p...» U yKa3blBaeM
MyTh, KOTOPBIM TIOKa3aH HaJ CO3IaHHOU CTPOKOW Ha pucyHke 4.22 (IyTh KOPHEBOTO
KaTaJora).

MzmeHUTE NEpEMEHHYIO Cpebl X
CA\Windows A Cozaate
CA\Windows\System32\Wbem
C:\Windows\System32\WindowsPowerShell\v1.0\ Mzmennts
C:\Program Files (x86)\ATI Technologies\ATI.ACE\Core-Static wdD
C:\Program Files (x86)\AMD\ATI.ACE\Core-Static QO6z0p...
C:AWINDOWS\system32 _ —re
CAWINDOWS Yaanutb

CAWINDOWS\System32\Wbem
CAWINDOWS\System32\WindowsPowerShell\v1.0\

C:\Program Files (x86)\Skype\Phone\ L Beepx
C:\Program Files\Microsoft SQL Server\Client SDK\ODBC\110\Tool... y
C:\Program Files (x86)\Microsoft SQL Server\120\Tools\Binn\ Brus

C:\Program Files\Microsoft SQL Server\120\Tools\Binn' |
C:\Program Files\Microsoft SQL Server\120\DTS\Binn\

C:\Program Files (x86)\Windows Kits\8.1\Windows Performance To... VismeHnTb TekCT...
C:\Program Files\GNU Tools ARM Embedded\4.6 2012g4\bin
C:\Program Files (x86)\MySQL\MySQL Fabric 1.5.4 & MySQL Utiliti...
C:\Program Files (x86)\MySQL\MySQL Fabric 1.5:4 & MySQL Utiliti...
C:\Program Files\MySQL\MySQL Server 5.6\bin

I OK Il » OtmeHa

Pucynoxk 4.22 — JIo6aBiieHnii HOBOM IEPEeMEHHOM Cpeibl

[Tocne yka3auus manky Bce BpeMsi HaKuMaeM KHoOmKy «Ok». Takum oOpazom,
Obuta co3nmaHa mepemeHHas cpeabl WINdows, mo3BoJsoNIas 3amycKaTh YTHINATY
mysgldump HemocpencTBeHHO Moce 3aImycka KOMaHIHOW CTPOKH 0e3 yKa3zaHHs KOp-
HEBOTO KaTaJjora.

ITocae BHeceHMs MyTH B NMEPEMEHHYIO CPEJIbl, B CIy4ae €Clid B 3TO BpeMs KO-
MaHHast crpoka Windows Oblia 3amyieHa, Heo0X0uMo OYyJIET €€ IMepe3anyCTUTh.

HanmcaB Takyro ke KOMaHAy TOCJI€ BHECEHHE KOPHEBOTO Karajora B Iepe-
MEHHBI€ CPEIbl, YBUJIUM, YTO KOMaHJa Oe3 mpolOsieM ObLia MPHUHITA U BHIMNOJHEHA

(pucynok 4.23).
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Aamunuctpatop: KomanaHas ctpoka - O X

Microsoft Windows [Uersion 10.0.105861
(c) Kopnopauuna Masikpocootr (Microsoft Corporation), 2015. Bce npaBa 3auMuEHbi.

C:\WINDOWS\system32>mysgldump —uroot —p labh > lab.sql
Enter password: oees

\WINDOWS\system32>

Pucynok 4.23 — Pe3epBHOE KONMPOBAHUE MIPU UCIIOJIb30BAHUN IEPEMEHHOM CpeIbl

be3 BHeceHUsT KOPHEBOT'O KaTaJIoTa B TIEPEMEHHBIC CPEbl PE3yNIbTAT BHITIISICI
Obl TakuM OOpa3oM, Kak Moka3aHo Ha pucyHke 4.24. Ilpu 3ToM pe3epBHasi KOIHUS
b/l Oynmer co3maHa 1Mo ToMy k€ KOPHEBOMY KaTajory, KOTOPBIA TPECTaBJICH Ha PH-
cynke 4.17.

Aamununctpatop: KomaHgHas ctpoka "N O X

Microsoft Windows [Uersion 10.0.105861
(c> Kopnopauus Masikpocootr (Microsoft Corporation), 2015. Bce npasa 3auMUeEHb.

C:\WINDOUS\system32>mysgldump —uroot —p lab > lab.sgl
"mysqldump' He aBaAfeTcA BHYTpPEHHEW HWAW BHEUWHewW
KOMAHAOW, MUCMNOAHAEMOW NPOrpamMMoOM WAWM MAKETHHIM PaWAOM.

C:\WINDOWS\system32>

Pucynox 4.24 — Pe3epBHOE KONMPOBAaHUE O€3 UCIIOIH30BAHUS TEPEMEHHOM CPEeIbI

JIJist IpOBEPKHU TOTO, MIPABUIILHO JIU OBLIO TPOM3BEACHO PE3EPBHOE KOMHPOBA-
HUEe 0a3bl JaHHBIX, U3MEHUM HEKOTOpPbIC 3HAUCHUS B TaOJUIle, KaK IMOKa3aHO HA PU-
cyHKe 4.25, 1 monpoOyeM €€ BOCCTAaHOBUTH JO UCXOJHOTO 3HAYCHHSI.

mysgl> select*from reader;
m—————— e

id_reader last_name_reader

_____________________ +
phone_number_reader
_____________________ +
2749264
5820587
2948104
9275925
1875043

leonidovich
ivanovich
ivanovich
andreevich
sergeevna

alexander
evgeni
andrei
vladislav

yaroshenko
lo1ko

Jih
grishechko
tolchikova

[P I Fap—
$ o -
el P L

(0.00 sec>

mysgl> reader set last_name_reader = "check'. name_reader
— i _name_reader = "backup" where id_reader = 1;

Query OK, 1 rouw affected (0.11 sec)
Rows matched: 1 Changed: 1 Warnings: 0

ysgql> select*from reader;

phone_number_reader
_____________________ +
2749264

5820587

2948104

9275925

1875043

_____________________ +

1vanovich
ivanovich
andreevich
sergeevna

evgeni
andrei
grishechko vladislav

tolchikova

[T, I PrAp——Y
§ o -
$ o -

(0.00 sec>

Pucynox 4.25 — Tabnuiia ¢ i3MeHEHUEM JaHHBIX TIEPBOM CTPOKHU

BoccranaBniBaem MCXOAHBIC JAHHBIE M3 CACIIAHHOTO 3apaHee JamIia ¢ TIOMO-
IIBIO CIIEAYIONIEH KOMaH/Ibl, KOTOpas JyOJMpoBaHa Ha pUCYHKe 4.23:
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C:\WINDOWS\system32> mysql —uroot —p lab < lab.sql

B uTore Mpl MOJMYYMJIM UCXOAHYIO TaONUILy, TIPEICTABICHHYIO paHee Ha pH-
cyHke 4.14.

CrnenoBaTelibHO, pe3epBHOE KOMHUPOBaHUE 0a3bl JAHHBIX OBLUIO CIEIaHO KOp-
PEKTHO, 0€3 KaKux-J1100 OIIMOOK.



HPUJIOXKEHUE A

(cripaBoUHOE)
BapuaHTbl npeaMeTHO 00J1aCTH

B Tabmume A.1 mpuBeneHbl BapuaHThI MPEAMETHON 00JaCTH U HEOOXOJAMMBIC
HCXOJIHBIC JTAHHBIC JIS pa3paOdOTKHU.

Tabnuma A.1 — BapuanTtsl npeqMeTHON o0nacTu

Bapuanr
MpeAMETHOMN Hcxonnbie qaHHbIC U151 pa3pabOTKH
obyactu
1 2

1 TonuknuHuka

[Tonuknuuuka oka3biBaeT IuiaTHbie yciyrdn. Heo0xonmMo BecTH CIHUCOK
yCIyr, CHOUCOK Bpaueil, MX HWCIOJHAIIINX, CIUCKH KiIueHToB. [lpu
oOpamieHun UIs KIueHTa (OPMHUPYETCs JHCTOK MOCCHICHUs C JaTOH,
BpauaMu U mepeyHeM yciuyr. llocne mocemienus Bpada nepeyeHb YCIyr
MOXeT ObITh M3MeHEH. [locie moceneHusT BBIMOTHICTCS OKOHYATEIbHBIN
pacueT CTOMMOCTH 3aKa3a

2 Hanorosag un-
CIIEKLIHS

Hanoroas HHCIICKOKUA BCACT Y4YCT MOPHUAWYCCKUX JIMI II0 BUAAM
NEATENILHOCTH, TPHYEM IOPHINYECKHE JIMIAa MOTYT HMMETh HECKOJIBKO
BUA0OB JOCATCIIBHOCTH. B HAJIOTOBYIO HHCHCKHHWIO ITOCTYIIAIOT OTYCTHL
IOPUIMYECKUX JIMI] O pacyere HajoroB, a U3 OaHKa [OCTYyNaeT
nHpopmanus o0 yrurare HasmoroB. Heo6xoanmo momyyats nHGOPMAIHIO O
3aJ0JDKCHHOCTSIX W pacueTe I[EHH, a TakkKe HMETh BO3MOXHOCTh
NpoCMaTpruBaTL KaK CIHUMCKHU  IOPUAWNYCCKUX JIMI IO KaXAOMY BHUIAY
NeSTeNbHOCTH, TaK M MEepeYeHb BHJIOB JAEATEIBHOCTH 10 KaXIOMY
OPUANYECKOMY JIUILY

3 llkoxna

B mkosie TpeGyeTcss BECTH y4eT yCIeBaeMOCTH y4allluXcsl (BBIIOJIHEHUE
IUIAHOB) M XPaHUTh WX aHKETHbIE AaHHbIE. [IepBUYHBIMU JOKYMEHTaMH
ABJISIOTCSL y4eOHBbIe IUIaHbl. YYEHUKH COCTOST B Kiaccax. Bo3moxHO
3aYUCIICHHE YYEHUKOB B KJAcChl, YKa3aHHME CBEJICHHI 00 OKOHYaHUU
IIKOJIBL M TIEPEBOJIbI MEXTY KilaccaMu. TpeOyercs (opMUpPOBaTh OTUETHI
00 yCHEBAEMOCTH U MPUJIOKEHUS K aTTECTaTy

4 AOGUTYpHEHT

CnenyeT BecTH CHHCKM IOCTYNAOIIUX Ha pasziIudHble (aKyIbTETHl U
CHELMANbHOCTH, (POPMHUPOBATH I'PYIIIEI U IpaUKU CIa4M BCTYIUTEIbHBIX
9K3aMEHOB, BBIIIOJIHATH BBOJ| PE3YJIBTaTOB CIAa4M dK3aMEHOB U, KaK UTOT,
OIpeeNsATh NPOXOAHON 6a/u1 U GOPMHUPOBATH CIMCKH MOCTYMUBIINX

5 Kadenpa

Kadenpe yupexnenust Beiciiero oOpa3oBaHUsl TPeOyeTCS BECTH CIUCKH
mpernojaBaTeNiel ¢ yKa3aHWEM AaHKETHBIX JaHHBIX W UYWUTAeMBIX HMU
AUCHUIUIMH, a TAaKXE TPyl CTYJCHTOB, B KOTOPBIX HNPOBOJAT 3aHATUSA
npenofaBatenu kadenpsl. Kaxaplii mpenomaBarenh MOXET YUTaTh
HECKOJIBKO JUCITUIIIINH, a OgHa AUCHUIIJIMHA MOXKET YUTATHCA
HECKOJIbBKUMHU  TpernojaBarensiMd. Hamo  uUMeTh  BO3MOXKHOCTH
MpOCMATpUBaTh KakK CIHCOK MpenojaBaresied MO KaKIOW TUCIUIIMHE,
TaK U MepedeHb AUCHUTUTHH KaXKOTO MPEeroaaBaTens, BEIIOIHATh pacueT
Y BECTHU Y4YET BBINIOJIHEHHON HArpy3Ku
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1

2

6 JlexaHnar

JlexkanaTy ydpekJeHHUs BBICIIETO0 O00pa3oBaHUsA TpeOyeTcs BECTH YyYeT
YCIIEBAEMOCTH CTYACHTOB (BBIIIOJIHEHUE TUIAHOB) U XPaHUTh UX aHKETHBIE
naHHble. [lepBUYHBIMM ~JOKYMEHTAMHU SIBISIOTCS y4eOHbIE IUIaHBI
cnenuanbHOCTH. CTYIEHTBI 00y4YalOTCS Ha HECKOJBKHUX CIICIHUATBHOCTSX,
Ha pasHbIX Kadeapax, COCTOSAT B rpynmnax. Bo3MOXXHBI 3auyuCIEHUS
CTYJICHTOB B TPYIIbI, OTYUCIEHHUS, BOCCTAHOBJICHUS M TEPEBOJBIL.
TpeGyercs ¢opmMupoBaTh OTYETHI 00 YCIIEBAEMOCTH, aKaJEeMHYECKHE
CIIPaBKH U MPUJIOKEHUS K JUTLIOMY

7 Yd4eOHBIN OTHEN

Y4eOHOMY OTAENy yUpexIeHHUs BhICIIEro o0pa3oBaHusi TpeOyeTcs: BEeCTH
IUITAHUPOBAaHME M y4eT  BBIIOJHEHHMS  [OYacOBOM  Harpy3ku
npernogaBarenssMu. [IepBUYHBIMU JOKYMEHTAMHU SIBIISIIOTCS  y4eOHBIC
IUIaHBl CHEUUAJIIBHOCTH M paclHpelesieHUue Harpysku. BemonHenue
Harpy3Kd W pacyeThl MPOU3BOAATCS 3a JII0OOOW  IMMEPUOA, KOTOPHIM
BbIOMpaeTcst mpenofaBaTeneM Mpu odopMmiIeHUM akTa. Tpebyercs
dbopMHUpPOBATH 1OTOBOPA, AKTHI BHITIOJIHEHHSL HATPY3KH 32 MEPUOJ], OTYETHI
0 BBINOJHEHHOM Harpy3Ke, OCTaTKax u T. Il

8 Ortaen xagpos

OTI{GJI KaJpoOB BCACT CIIMCKU HNPHUHATBIX W YBOJICHHBIX pa6OTHI/IKOB, a
TAaKKC IICHCUOHCPOB H pa6OTHI/IKOB, COCTOAIINX Ha BOHWHCKOM YUCTC.
Haao HMCTb BO3MOXHOCTH MNPOCMATpUBATh CIIMCKU pa6OTHI/IKOB BCETO
npeanpuiaTuss “ 1o 1IoApasACJICHUAM, OCYHICCTBIATL PA3JIMYHBIC
BI)I60pKI/I C HNTOT'OBBIMU pacucTaMu 10 KOJIMYCCTBCHHOMY n
KauCCTBCHHOMY COCTaBYy pa6OTHI/IKOB. Tpe6yeTC}1 TAKXKC PaCliCuaTbIBATh
O9TH CIIMCKU U BI)I60pKI/I B BUJAC OTYCTOB

9 HlrarHoe pacmu-
caHue

HeoOxonmuMo  mpeaycMOTpeTh IOCTPOEHHE CTPYKTYPbl  IITaTHOTO
pacnucaHusl «C HyJIsD», 3alI0JHEHNUE CTPYKTYPBI JODKHOCTSAMH, OKJIaAaMU
u T. n. Pa3meép mTarHoro pacnMcaHus 3aBUCUT OT CTPYKTYpBI
npennpusaTus: (pyKoBOJICTBO, YIpaBI€HHE, OTHAENbl, CEKTOpa U T. IL.).
Taxxke HEOOXOJUMO IMpPeryCMOTPETh MPOLENypy H3MEHEHHUs IITaTHOTO
pacnucanusi  (BBeJEHHE, BBIBEJICHHWE M3 ILUTATHOTO  paclHUCaHUs
JIOJDKHOCTEH, OT/IENIOB, YIPABJICHUHN U T. I1.)

10 OcHoBHEIE cpej-
CTBa

HeobxonrMo BecTH yd4eT MABM)KEHHS OCHOBHBIX CpEACTB (OTpakaTh
MOCTYIUIEHUS, BBIOBITHS, MEpEeMEIlleHHs]) BHYTPH cCYeTa, OCYLIECTBIAThH
KOHTPOJIb 32 HAJIMYMEM M COXPAHHOCTBIO CUETa B MECTaX JKCIUTyaTalluH,
IIPENYCMOTPETh HA4KCIICHHUE aMOPTHU3ALMOHHBIX OTUHCIICHUM.
HeobOxonnMo umeTs B BHIy, UTO y4€T OCHOBHBIX CPEACTB BEAETCA IO
OJHOPOJHBIM IpyIIaM, KOTOPBIE MOAPA3AEIAIOTCS 110 MPUHAUIEKHOCTH,
a TaKKe B pa3pe3e OTJENIbHBIX HHBEHTAPHBIX HOMEPOB O0BEKTOB

11 3aprurara no
CIEIIbHO-
[IPEMUATIBHON CXEME

Hauuncnenue 3apaboTHOM MIaThl BEITOJIHAETCS 10 CAETbHO-TIPEMHUATLHON
cxeme. CIUCOK BBIMOJIHAEMBIX padOT 3a TeKyIIMi Mecsy (GopmupyeTcs
MacTepaMy YYacTKOB B COOTBETCTBUM C MPEHCKYPaHTOM LIEH U HX
o0vemoM. HeoOxomumo @opmMHpOBaTH pPACYETHYIO U  IUIATEKHYIO
BEJIOMOCTH, pacyeT HaJoroB, YIJIAauMBaeMbIX OT (oHJa 3apabOTHOM
IUTATHI 110 JEWCTBYIOIEMY 3aKOHOAaTenbeTBY Pecnybnukn benapychk
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12 3apmnaTa mo mo-
4acOBOW IPEMHUAIIb-
HOH cXxeme

Hauncnenne 3apaboTHOIl  mijaTbl  BBIMOJHAETCS IO  [OYacOBOM
npeMuanbHOW cxeme. Hauncnenwe 3apaOOTHON TIJIaHBI MPOU3BOIUTCS
UCXOJS U3 KOJIMYECTBA OTPAaOOTAHHOT'O BPEMEHH, JOJKHOCTHOTO OKJIaAa U
YCTaHOBJIEHHBIX MPEMUAIBHBIX (IIPM OTCYTCTBUM JIMIIEHHUS TAKOBBIX).
HeoOxonuMo ¢popMupoBaTh pacyeTHYIO U IJIATEKHYIO BEOMOCTH, pacueT
HAJIOTOB,  yIUIAaYMBaeMbIX OT ¢oHAa 3apabOTHON  miaTtel 1O
JeCTByIOIEMY 3aKOHOAaTenbCTBY Pecnybnuku benapych

13 [lerto3ut

TpeOyeTcss BeCTH ydeT ACMO3UTOB (DU3WYECKUX JIUI[ IO TEXHOJIOTHH
Kakoro-nnbo ©OaHka, BKIIOYash MPUEM JICHET, HAYHCICHUS IIPOICHTOB,
IJIAaHUPOBaHUE BO3BpaTa CyMM Ha CJIEAYIOIIUNA JIEHb 32 MECAIl B 1IEJIOM U
M0 KaXIOMY BKJIQJAUUKy OTHCIbHO, a TakXkKe Peaju30BbIBATH
¢bopMUpOBaHHE TOTOBOPOB, MPUXOI-PACXO] 3a TEKYIIMH AEHb, Mecsll,
roJ, ISATUICTHE

14 Kpenuts! ¢puzn-
YECKUM JIUIIaM

Tpebyercs BecTH ydeT BbIJAYM KPEAUTOB (DU3MYECKHM JIMLAM,
HAYMCJIEHUE IMPOLEHTOB IO KpeAuTaM, Y4eT JAaHHbIX IMOpy4YHUTeNeH,
HAayuCJICHUE TEHU B CiIy4yae 3aJepKKM BbBILIAT MO KpPEIUTy B
YCTaHOBJICHHBIH CPOK B pa3Mepe, YCTAaHOBIEHHOM JOIOBOPOM, TAKXKE JIs

OINIPENICJIEHHBIX ~ BUAOB  KPEIUTOB  MPEAYCMOTPETh  BO3MOXKHOCTh
JOCPOYHOTO ToramieHus: 6e3 mrpadoB, a i APYrux — co mrpadamu.
HeoOxomumo  ¢opMmupoBaTth  JOroBOpa - TOJYYEHHUS  KPEIAUTOB U
IIOPYYUTEIILCTBA

15 Kpenuts! ropu-
JTUYEeCKUM JIUIaM

TpeOyercs BecTH ydYeT BBLAAYM  KPEIUTOB IOPUAMYECKUAM JIUIAM,
HAYMCJICHUE TMIPOLEHTOB IO KpeAWTaM, Yy4YeT 3aJloTOB HWMYIIECTBa,
HAuMCJIEHWE TMeHM B Cly4yae . 3aJep)KKH BBIJIAT MO KpEeIuTy B
YCTaHOBJIEHHBIH CPOK B pa3sMepe, yCTAaHOBJIEHHOM JI0TOBOPOM, TaKKe JUIS
OINpENIeIEHHbIX ~ BUAOB  KPEIUTOB  MPEAYCMOTPETh  BO3MOXKHOCTh
JOCPOYHOTro mnorameHust 6e3 mrpadoB, a A8 APYTUX — co mTpadamu.
Heo6xoanmo - opMupoBaTh JI0OroBOpa 3aKJIaJAHBIX NpU HOJYYEHUH
KpEeauTOB

16 Pexitamuoe
areHTCTBO

PeknaMHO€ areHTCTBO cOOMpaET 3asgBKU OT peKJiaMoiaTeNel U MyOIuKyeT
WX B TIEUaTHBIX W3MaHusX (Tazerax, >kypHanax). [Ipu stom Tpelyercs
BECTH CIIMCKH MEYATHBIX M3JaHUI C UX paclEeHKaMHu Ha peKjiaMy, CIIUCKHU
pekIamozarTesnel, 3asgBoK. 3asBKa OT peKJIaMoJIaTelsl MOXKET 3aIpaliuBaTh
MyOJIMKAIUIO PEKIaMbl B HECKOJIBKUX MEYaTHBIX U3/IaHUAX U B Pa3IUYHbIC
natel Beixoqa. Heo6xommMo oGecniednTh onepaTUBHBIN MPOCMOTP CIHCKA
3asBOK (TIeUaTHBIC W3JaHUS, PEKIaMoJlaTellb, CTOMMOCTh) Ha JIIOOYIO
BBOJIUMYIO JIATy

17 AreHTCTBO 11O
TPYAOYCTPONCTBY

ATEHTCTBO IO TPYAOYCTPONCTBY BEAET CHUCKH JIUIL, MIIYIIUX PaboTy, U
CIHUCKM BaKaHCHUH, TMOCTYNAIOUIMX OT OpraHu3aluii, Cc yKa3zaHUEM
JOJDKHOCTH, 3apIliaThl U KOJIMYecTBa TpeOyeMbIX paOOTHUKOB. B 3asBkax
MNPETCHACHTOB KpPOMC QAHKCTHBIX JAaHHBIX YKa3bIBAIOTCA IKEIaCMBIC
JOJDKHOCTH M 3apIulaTa. 3asiBKa Ha BAKAHCHUIO 3aIIOJHAETCS HECKOJIbKUMU
MNPETCHACHTAMH, COTJIaCHO HMX AHKCETHBIM AOaHHBIM, pacCli€daTbIBACTCA H
nepegaercss paboroxaaremo. PaboTomarens HE3aBUCMMO OT areHTCTBA
O0TOMpaeT OJHOTO M3 MPETEHIEHTOB (MM HMCKIIIOYAeT BCEX), KOTOPHINA U
JIOJDKEH 3aHATh BakaHCHIO B 0a3e JaHHBIX areHTCTBa, IIOCIE YEero
BAaKaHCHs U IPETEH/ICHT «aHHYJIUPYIOTCS» B CIIUCKE ar€HTCTBA
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18 ABTomarazun ®upma 1o npojiaxke aBTOMOOUIICH MPOU3BOIUT UX AOYKOMILIEKTOBAaHUE
no ’kenaHuto nokynarens. [lpu sTom TpeOyeTcst BeCTH ydyeT 3aKa3oB C
MEepeYyHEM JOIMOJIHUTENbHO YCTAHABIMBAEMBIX JeTaliel, MPOU3BOJIUTH
pacueT oOLIEll CyMMBbl M CYMMBI IPOAAXK 3a ONPEACIICHHBIM MEepUuoJ
BPEMEHH, a TaKXKe MeyaTh 3aKa3a
19 ABTocepBuc Jist cTaHIIMM TEXHUYECKOTro O0CIyKMBaHHS HYXHO (JOpMHUPOBAThH 3aKa3

Ha BBINOJHEHHE paldoT, WCHOJIB3yd MpercKypanT ueH. Heobxomumo
NpeIyCMOTPETh XpaHEHHE 3aKa30B, WX TPYIIUPOBKY IO MeECSIaM |
paboTHUKAM IS MTOJIY9CHUS JAHHBIX 00 00BheMax BBITIOJHEHHBIX padoT
3a OINpENEICHHBI TEPUOJl, BBIBOJAUTH HWH(POPMAIUIO JJIsI pacyera
3apabOTHOM MJIaThl B 3aBUCUMOCTH OT BBHIIIOJHEHHBIX 3aKA30B

20 ByKuHUCTHYECKHIA
MarasuH

TpeGyercs BecTH y4eT MpoIaBLIOB U MOKyNaTeleld KHUT, pErUCTPUPOBATh
MPEIUIOKEHUST TIPOJABIIOB M 3aKa3bl IMOKymHareled B 0a3e JTaHHBIX,
uH(GOPMUPOBATh MPOAABIIOB U MOKyHaTeleld O MOCTYIICHUH 3aKa3a Ha
WHTEPECYIOIINEe UX KHHUTH, BECTH y4YeT IMPOJAHHBIX KHUT U PacueToB C
poJaBIaMHI

21 TexobcmyKuBaHuE
o0opynoBaHus

[TpenmpusTiie OCYIIECTBISCT HANAJAKYy W TEXHUYECKYIO TIOJICPKKY
0o00Opy/lOBaHUsl,  yCTAHOBJIEHHOIO  HA  JPYIHUX  OPEIIPHUITHUSX.
OOcnyxuBanre OO0OpPYJIOBaHHUS MOMKET IMPOXOAUTh KaK Ha MECTe
HaXOXJCHUS, TaK W Ha npeanpustan. HeoOXoauMo BecTH yueT
00CITy>)KMBaeMOTro  O0OpyAOBaHUS, BBIMOJHEHHBIX pabOT MO ero
0OCITy’)KHUBaHHUIO, PACXOJHBIX MAaTEpUAIOB, 3aTpaT Ha OOCIyXKHBaHHE.
HeobxomuMo ¢opmMupoBaTh TEKyIIUME IUIaHBI pabOT TO 3asBKaM U
perJamMeHTy oOCIyXKHBaHUs, M3BEIIAThb O HEOOXOAMMOCTH TMOMOTHEHUS
CKJIaJa JeTAsIMI M PACcXOIHBIMU MaTepHuaiaMu, opOpMIISITh OTYETHI 110
00CITy’)KHUBaHUIO

22 IIpou3BOJCTBO
HEePCOHATBHBIX KOM-
BIOTEPOB

®upma BBUIONHSAET COOpPKY mnepcoHanbHbIX KoMmmbioTepoB (IIK) wu3
KOMIUIEKTYIOIUX JeTajlell U UX NPOJaxKy [0 MHAMBUyaJIbHBIM 3aKa3aM
U COIIPOBOKJAET rapaHTUiiHOE oOcmyxuBanue. Heobxonnmo Bectu yuer
npousseneHHbix [IK 3a onpeneneHHblil nepuos, ciiydaeB rapaHTHHHOTO
peMOHTa, BEIOPaKOBKHU JeTajled U T. 1.

23 I'py30mepeBo3KH

Cuenyer BecTH ydyeT 3asBOK Ha Ipy30MNEPEBO3KH, YUUTHIBATh peajbHbIE
OTTPY3KH, OTCIICKMBATH OIUIATy YCIYr W TIOCTYIUICHUS JICHEKHBIX
cpenctB. HeoOxomumo QopmupoBaTh OTYET IO MPOU3BEACHHBIM
MepeBO3KaM MOJIEKaJHO, OTCIICKUBATH OCTATOK JCHEKHBIX CPEJICTB

24 I'py301epeBO3KH
HPOMBIIIUICHHOTO
IPEPUATHS

[TpoMBIlIZIEHHOE TNPEANPUATUHE OCYLIECTBISET JOCTaBKY MPOLYKIUU
KOHEYHBIM MOTPEOUTENSIM Yepe3 CEeTb COOCTBEHHBIX TOPIOBBIX TOUYEK
COOCTBEHHBIMHU TPAHCIIOPTHBIMHU €IMHNLIAMU pa3IMYHOM
Ipy30M0bEMHOCTH. BhINONHEHNE Ipy30MepeBO30K KOHTPOIUPYETCS MO
TOBApHO-TPAHCIIOPTHBIM HakJIaJAHbIM. HeoOxoaumo BecTH y4yer oObema
MEPEBO30K IO TOPrOBBIM TOYKAM, BOJUTENIIM U TPAHCIOPTHBIM
CpeICTBaM, KOHTPOJIUPOBATh CBOEBPEMEHHOCTH JOCTaBKH, PACCUNTHIBATh
CYMMapHBI 00bE€M U CTOUMOCTD MTEPEBO3KU

25 Toctuanna

Otenb pacroyioKeH B HECKOJIBKUX 3/IaHUSX, UMEET HOMEpa Pa3InYHBIX
KaTeropuii, HabOp JOMOJHUTENBHBIX YCIYT (TeNeBU30p, ceiid, Oap u
T. 1.). TpeOyercs BecTH y4eT 3arpy>KEHHOCTH HOMEpOB, KIHEHTOB U
CyMM IO OIUIaTe 3a 3aJaHHBIA TEPUOJ, BBITIOIHATH OPOHHPOBAHUE
HOMEPOB

74




1

2

26 CepBuc-11eHTp

[IpenmpusiTie OKa3bIBACT YCIYTd IO YCTaHOBKE M PEMOHTY OBITOBOM
TexHukd. HyxHo ¢opmHupoBaTh 3aka3pl Ha BBIIOJHEHHE pPadoOT,
UCIOJIB3YS MPEHCKYpPaHT 1I€H, BECTHU IUIAHUPOBAHHUE U Y4eT padoT, B TOM
qucie mo rapanTud. HeoOXoauMo mpenycMoTpeTh XpaHEeHHE 3aKa30B, MX
TPYIIIUPOBKY IO MeECALlaM; BBIBOJUTH CIIHCOK 3aKa30B, BBIIOJIHEHHE
KOTOpPBIX 3aIlJIJaHMPOBAHO Ha OIPE/EICHHBINA JEHb WU 32 OINPEAEICHHBIN
NEepUoJ, CIIMCOK HEOIJIAYeHHBIX 3aKa30B, 00BEM BBIINOJHEHHBIX paboT 3a
TEKYIIUI MECSIl U T. II.,; IPOU3BOJAUTH BBIBOJ Ha Me4yaTh O(POPMIICHHBIX
3aKa30B, a TAKXKe JAPYTUX HEOOXOAUMBIX OTUETOB

27 Yder oprreXHuKd

TpebGyercs BecTH  y4eT  OPITEXHHKH, pPETUCTPUPOBATH  3aKa3bl
Mo/pa3/iefiecHUid Ha MOCTAaBKYy OOOPYAOBAHMS M KOMIUICKTYIOIUX, BECTH
y4eT pacXOJHBIX MaTepHalioB M 3aMEHbl KOMIUICKTYIOIIUX, Y4YeT
OPTTEXHUKH, TOMJIEKAIICH CIHUCAHUIO, a TakKKe VY4YeT COJACpKaHUA
JIparMeTaioB BO Bceil oprrexHuke. HeoOxoaumo mmoyydars OTYETHI O
pacroyioxxeHuu OOOPYJOBaHUS B TOJPA3JCICHUSAX I10 HHBEHTAPHBIM
HOMEpaM H TOAPA3JIEICHUSIM, €ro COCTOSHHM (TapaHTHHHBIN CpOK,
9JIEMEHTBI, TPEOYIOIIME 3aMEHBbI, U Jp.), a TAK)KE OTYETHI MO MOICISAM
MIPUHTEPOB IS 3aIPAaBKHU U 3aMEHbI KapTpUKe

28 PeMOHT oprrex-
HUKH

Tpebyercs BecTH y4eT PEMOHTHUPYEMO# OPITEXHHMKH, PErHCTPUPOBATH
3aKa3bl Ha PEMOHT, (POPMUPOBATh 3aKa3bl HA MOCTABKY KOMIUIEKTYIOIINX,
BECTHM YYeT pacxoja MaTepuajioB U KOMIUIeKkTyromux. Heobxoaumo
HOJIy4aTh OTYETHI 00 0ObeMax BbIIONHEHHBIX paboT, 3aTparax U J0XOAaX,
HaJIM4YMM Ha CKJAJE 3alaCHBIX 4YacTei, CPOKAaX BBIIIOJIHEHUS 3aKa30B
U T. I

29 ABTonapk

Tpebyercs BecTH y4yeT CeNbCKOXO035HCTBEHHOW TEXHUKHU, PETUCTPUPOBATD
NOpPUXOJ, 3aKperyieHHe 3a paboTHUKaMM, (QOPMHUPOBATH 3aKa3bl Ha
MIOCTaBKY HOBBIX BHJIOB TEXHHKH M KOMIUIEKTYIOIINX, BBIIOIHAThH
cnucanue. HeobxoauMo moiaydaTe OTYETHI O CTEMEHU 3arpy:KEHHOCTH
CEJIbCKOXO3MCTBEHHBIX MAIIMH M UX TEXHUYECKOM COCTOSIHUHU, BECTU
CTOMMOCTHBIN YYET U PACCUUTHIBATH aMOPTU3ALIHIO

30 Cxunaz 3amuacreit

HeoOxomnMo BecTH yd4eT 3amacHbIX YacTed /s CeNbXO3MalluH |
arperaroB, MOCTYNAOMUX (B COOTBETCTBUU C HAKJIaJHON) B MAaCTEPCKYIO
Y UCIIOJIB3YEMBIX /ISl PEMOHTA CEJIbXO3MAIlNH U arperatoB. Y 4eT HYKHO
BEeCTM Kak II0 AacCCOPTUMEHTY, Tak M Mo crouMmocTH. HeoOxoaumo
peanu3oBaTh BO3MOXKHOCTb H3BEIICHUS 3aBEYIOLIET0 MacTepCKOM o
HE00XO0IMMOCTH MONOJIHEHUS CKJIaJia JeTaISIMU

31 OTaen oxpaHbl
Tpyaa

OTnen oxpaHbl TpyJa KypUpyeT: OT/eN KaapoB (BeleT CIUCKU MPUHATBIX
U YBOJEHHBIX paOOTHUKOB, a TaKXe CIHUCKH OQUIEpPOB U COJAAT),
MEIUIUHCKYIO0 CIYK0y (TpOBeJAeHHE TNEePHOAMYECKOTO METUIIMHCKOTO
OCMOTpa TPaKIAHCKOTO TEpCOHaTa) W BEHICBYIO CIYKOy (mpoBeiaeHue
3aKa3a W BBIJAYM CPEACTB WHIMBUAYAIBHON 3aIlUTHl TPaKJaHCKOTO
nepconana). TpeOyeTcss OCYHIECTBISATH  pa3WyHbie BBIOOPKH €
UTOTOBBIMU pacyeTaMu MO KOJMYECTBEHHOMY M KaueCTBEHHOMY COCTaBY
pa6OTHI/IKOB, a TAaKXE pacrnedyarblBaTb 3TH CIIMCKHU U BI)I60pKI/I B BUIC
OTYETOB
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32 PemonTHOE 11011-
paszJenieHre 3aBoja

B nonpaznenenun Beaercs ydeT BPEMEHHM Ui BBIIOJHEHHS IJIAHOBOTO
peMoHTa o0opymoBaHus (B 3aBUCUMOCTH OT €ro THUMA), a TaKKe
oOciyXMBaHME 3asBOK IpPU IOJOMKE OOOpyIOBaHUS B  XOJe
sKkcruTyatanuu. Heobxomumo miaHupoBaTh rpaduk peMOHTA, BBITOJIHATh
pacueT 3aTpaye€HHOro Ha OOCIy)XMBaHHE W pPEMOHT BpEMEHH,
(hOpMHUPOBATH UTOTOBYIO CTOUMOCTh PEMOHTA B 3aBUCUMOCTH OT €T0 BH/Ia
U CYHIECTBYIOIIUX PACIICHOK

33 [Ipokar ToBapoB

dupMa npenocTaBiseT Ha MpOKaT pas3iauuHble ToBapbl. Heobxoaumo
BECTH Yy4YeT TMPOKATHBIX TOBApOB, OMOPMIIATH OIUIATY, ~ 3aKII0YaTh
JI0TOBOpA, MJIAHUPOBATH IPa(UK BO3BPATOB, BHIINOIHITH PACYET AOXOJIOB,
II0JIYYEHHBIX OT ITPOKaTa TOBApOB, INIAHUPOBATH CIPOC U JIp.

34 Apenna aBTOMO-
ouieit

dupMa mpenocTaBiseT B apeHay aBTomoOmin. HeoOxonumo Bectu yuer
aBTOMOOWIECH, OOPMIISITE OIUIATy, 3aKI0YaTh JOTOBOPA, IIAHHPOBATH
rpaduK BO3BpPAaTOB aPEHJIOBAHHBIX AaBTOMOOWJIEH, BBIIOJHSATH pacyer
JIOXOJIOB, TIOJYYEHHBIX OT MPOKaTa TOBAPOB, INIAHUPOBATH CIIPOC U JIP.

35 Yuer undopma-
IIMOHHBIX PECYPCOB

Heo6xoauMo BecTH ydeT HMHGOPMAUMOHHBIX PECYpPCOB, KOTOpBIE
KypUpyeT MpEeANpusiTUE, OTCIEKUBATh CPOKU U ATambl pa3pabdOTKH,
COOTBETCTBUE pPAOOT MOCTABJICHHBIM IUIAaHAM, YYUTHIBATh BHEIJIAHOBBIE
paboThl, OKYMEHTHI-OCHOBAaHUS  BBIIONHEHHs pabor. Tpebyercs
YUUTBIBaTh COTPYIHUKOB, BXOJAALIMX B  COCTaB paboyeil rpymnmsl IO
KOHKPETHOMY IIPOEKTY, a TAaKK€ YUMTBIBATh PACIIOJIOKEHHE pecypca Ha
KOHKPETHOM CepBepe, 00eCHeUruTh BO3MOXKHOCTb TMOJTY4YE€HHUSI OTUYETOB IO
cocTaBaM pabOYMX TpPYMIl, NMEPHOAAM BBIIIOJHEHUS pPabOT, KOIMYECTBY
BHEIUIAHOBBIX PaboT M T. .
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HPUJIOXKEHUE b

(oOs3aTenbHOE)
IIpumep opopmiieHus 3a1aHUA 10 KYPCOBOMY IPOEKTY

VYupexnenvue o0pazoBaHus
«BEJIOPYCCKMI FT'OCYJIAPCTBEHHbBIN YHUBEPCUTET
NHOOPMATUKU U PAAVOSJIEKTPOHUKN»
@PaxynbTeT KOMIBIOTEPHOTO POEKTUPOBAHUS
Kadenpa npoextrpoBanus HHPOPMAITTOHHO-KOMITBIOTEPHBIX CUCTEM

YTBEPXIAIO

3asenytromnmii kapeapoit [IMKC
. H. Hpipenpuyk
« » 20

3AJJAHUE

10 KYPCOBOMY NPOEKTY
['pynma 313801

Crynenry Usanosy Heany Heanosuuy

1 Tema npoexTa: baza danuwix 015 NOOOEPIHCKU UHMEPHEM-MALAZUHA CMPOUMENbHbIX MOBAPOS.

2 Cpoku c1a4u CTY/IeHTOM 3aKoH4YeHHOro mpoekta: 08.12.2015-09.12.2015.
3 Ucxoanble JaHHbIE K MPOEKTY

3.1 O6ume TpeOoBaHUsA: MpOEKTHpyeMast 0a3a MaHHBIX JOJDKHA OTBeYaTh TPEeOOBAHUAM
HAJIC)KHOCTH, MUHUMAIIbHOW M30BITOYHOCTH, IIEIOCTHOCTH JaHHBIX. baza MaHHBIX JOIDKHA TTOJIEp-
KHUBaTh OCHOBHBIE COBPEMEHHBIE CPE/ICTBA sl paOOTHI M aIMUHUCTPUPOBAHMUSL.

3.2 TpeboBaHus K MPOrpaMMHBIM CPEACTBAM:

3.3 TpebGoBaHus K SA3bIKY IPOrPAMMHUPOBAHMS Ha CTOPOHE KIIUEHTA: .

3.4 TpebOoBaHnus, NpeaAbsBIIEMbIE K IPEAMETHON 00JaCTH U MHPOPMALIMOHHBIM MOTPEOHO-
CTSIM MIOJIb30BaTENeH:

3.5 CnenuanbHble TPEOOBAHUSA:

3.6 [lpyrue TpeGoBaHUs U HOPMAaTUBHBIE HCTOUHUKU:

3.6.1 ITonoxxeHnue o KypcoBoM npoektupoanuu B BI'YP.

3.6.2 Crangapr - mpeanpustus. JurmiomHble npoekTsl (pabotsl). OOmme TpeboBaHMS:
CTII 01-2013.
4 Coaeprxanue pacyeTHO-NMOSICHUTEIbHOM 3alIMCKU

Twuryneubii ucT. Pedepar. 3amanme mo kypcoBomy mpoekTy. Coxaepxanue. [lepedeHn
YCIIOBHBIX 0003HAYEHU, CHMBOJIOB U TEPMHUHOB.

Brenenue (¢ ykazanueM 11€714 M1 OCHOBHBIX 33724 JIS €€ JIOCTHIKEHUS).

4.1 Ananu3 npeaMeTHOM 001acTu U ee popMaTu3aLys Uil IPOSKTUPOBAHUS 0a3bl TaHHBIX.

4.1.1 Onucanue nMpeaMeTHON 001acTH.

4.1.2 Ananu3 MH(QOPMALMOHHBIX MOTPEOHOCTEH MOJb30BaTENeN U MPEABAPUTEIBHOE OIHU-
CaHMe 3aIPOCOB.

4.1.3 Ompenenenue TpeOOBaHUI U OrpaHHUYEHHM K 0a3e JaHHBIX C TOUKH 3pEHUS MpeaMET-
HOM 00J1aCTH.

4.1.4 IloctaHoBKa pellaeMoi 3a/1auu.

4.2 TlpoexTupoBanue 0a3bl TaHHBIX JJII OCHOBHOTO BHJIA JACATEIHHOCTH paccCMaTpUBaeMOM
peIMETHOM 00IacTH.
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4.2.1 Pa3paboTrka uH(}POIOrHUECKON MOJENN MTPEIMETHON 001acTH 0a3bl JaHHBIX.

4.2.2 Beibop 1 000CHOBaHHME MCIOJb3yEMbIX THIIOB JIAaHHBIX M O'PaHUYCHUN (JOMEHOB).

4.2.3 TIpoekTrpoBaHUE 3a1POCOB K 0a3e NaHHBIX.

4.2.4 TlporpamMmmHas peanu3aius U JOKyMEHTHPOBaHUE 0a3bl JaHHBIX.

4.3 TlpumeHeHue pa3padoTaHHOM 0a3bl TaHHBIX.

4.3.1 PyKOBOJICTBO IOJIH30BATEIIS.

4.3.2 AnmunuctpupoBaHnue 0a3bl TaHHBIX.

4.3.3 Peanu3anus KIMEHTCKUX 3aIIPOCOB.

4.3.4 O0ocHOBaHME U peanu3alys MeXxaHn3Ma olecredeHrs 0e30MaCHOCTH U COXPAaHHOCTHU
JAHHbBIX.

3axmouenne. CIUCOK MCMOIB30BAaHHBIX MCTOYHUKOB. [IpuiokeHust (JIMCTUHTH MPOrpaMM-
HOTO KOJIa).
5 [lepeuens rpadgmueckoro marepuaJia

5.1 Ctpykrypa 6a3s1 gaunusix (1 muct popmara Al).

5.2 I'paduyeckast 4acTh, OTpaxkaromas pe3ylbTaThl NMPOEKTUpOBaHHS (2 mmcra ¢dopma-
Ta Al).
6 KoHCyJbTaHTBI 1O MPOEKTY (C YKa3aHWEM pa3JesioB): accucTeHT boratko MBan HukomaeBuu
(ayn. 415a—1 k.).
7 Nara Beiiaum 3aganus: 01.09.20 .
8 Kanengapubiii rpaduk padoTsl Ha/l MPOEKTOM HA BeCh MEPHO/ NPOEKTHPOBAHUS

CpoOK BBITIOJIHEHHS 3Ta-
HaumeHnoBanue 3TanoB KypcoBOTO ITPOEKTa [Tpumeuanue
ITOB ITPOCKTA
1-s onporienToBka (4.1, 5.1) 06.10.20__-07.10.20__ 30 %
2-51 oTIpolIeHTOBKA (4.2) 03.11.20__-04.11.20__ 60 %
3-s ompoIIeHTOBKA (BBeIeHUE, 4.3, 5.2, 01.12.20 —02.12.20 80 %
3aKJIFOYEHUE)
Crasa 3aKoHeHHOro 08.12.20 -09.12.20__ 100 %
KYPCOBOTO MPOEKTa Ha MMPOBEPKY
Cormacao
3aiuTa KypcoBOro mpoeKkTa 12.12.20__-15.12.20__ rpaduKy
PykoBoaurens ( )
3ananue npuHsaI K ucnoiaaenuto 01.09.20 ( )
( noonucv cmyoenma) (pacwugposka noonucu)
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HPUJIOKEHUE B

(cripaBoUHOE)
IIpumep JMCTHHTA NPOrPAMMHOIO KO/Ja

-—- MySQL Workbench Forward Engineering

SET @OLD UNIQUE CHECKS-@@UNIQUE CHECKS, UNIQUE CHECKS=0;
SET @OLD FOREIGN KEY CHECKS=@@FOREIGN KEY CHECKS, FOREIGN KEY CHECKS=0;
SET @OLD SQI MODE=@@SQL MODE, SQL MODE='TRADITIONAL,ALLOW INVALID DATES';

CREATE SCHEMA IF NOT EXISTS "music internet library DEFAULT CHARACTER SET utf$8
COLLATE utf8 general ci ;
USE "music_internet library  ;

CREATE TABLE IF NOT EXISTS "music_internet library . site admin’ (

‘site admin id°' INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',

‘nickname admin' VARCHAR (32) NULL COMMENT '';

\country;admin\ VARCHAR (32) NULL COMMENT '',

\city;admin\ VARCHAR (32) NULL COMMENT '',

‘phone number admin’ VARCHAR(32) NULL COMMENT '',

PRIMARY KEY (\Site_admin_id\) COMMENT "',

UNIQUE INDEX ‘site admin id UNIQUE' (°site admin id' ASC) COMMENT '')
ENGINE = InnoDB;

-- Table "music internet likrarxy . author’

‘author id’ INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',

‘last _name author’ VARCHAR (32) NULL COMMENT '',

‘name _author ' VARCHAR(32) NULL COMMENT '',

‘middle name author' ‘VARCHAR (32) NULL COMMENT '',

‘vear birth author’® DATE NULL COMMENT '',

‘vear death author ' DATE NULL COMMENT '',

PRIMARY KEY (" author id") COMMENT "',

UNIQUE INDEX "author id UNIQUE' (‘author id' ASC) COMMENT '')
ENGINE = InnoDB;

-- Table "music internet library . genre’

CREATE TABLE IF NOT EXISTS ‘music internet library . genre  (
‘genre id’ INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',
‘name genre’ VARCHAR (32) NULL COMMENT '',

\age_linit\ INT UNSIGNED NULL COMMENT '',
PRIMARY KEY (" genre id’) COMMENT "',
UNIQUE INDEX ‘genre id UNIQUE ™ ('genre id" ASC) COMMENT '")

ENGINE = InnoDB;
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‘cost_id‘ INT UNSIGNED NOT NULE—AUTQ_INdﬁEMENT COMMENT '',

‘cost size' INT UNSIGNED NOT NULL COMMENT '',

‘discount® VARCHAR (8) NULL COMMENT '',

PRIMARY KEY ("cost id") COMMENT '',

UNIQUE INDEX ‘cost_id_UNIQUE‘ (‘cost_id‘ ASC) COMMENT '')
ENGINE = InnoDB;

-— Table "music_internet library . address’

CREATE TABLE IF NOT EXISTS ‘music internet library' . address” (
‘address id® INT UNSIGNED NOT NULL AUTO _INCREMENT COMMENT '',
\CountryT VARCHAR (32) NULL COMMENT '',

‘area’ VARCHAR(32) NULL COMMENT '',

‘district’ VARCHAR (32) NULL COMMENT '',

‘city' VARCHAR(32) NULL COMMENT '',

‘street’ VARCHAR (32) NULL COMMENT '',

‘house® INT UNSIGNED NOT NULL COMMENT '',

‘housing® INT UNSIGNED NOT NULL COMMENT '',

‘apartment’ INT UNSIGNED NOT NULL COMMENT '',

PRIMARY KEY (\address_id\) COMMENT "',

UNIQUE INDEX \address_id_UNIQUE\ (\address_id\ ASC) COMMENT '")

ENGINE = InnoDB;

-- Table "music internet library . publisher
CREATE TABLE IF NOT EXISTS “music internet library . publisher’ (
‘publisher id" INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',
‘address id® INT UNSIGNED NOT NULL COMMENT '',
‘name_paglisher‘ VARCHAR (32) NULL COMMENT '',
‘phone number publisher’ VARCHAR(32) NULL COMMENT '',
PRIMARY KEY ('publisher id’) COMMENT '',
INDEX “address id idx" ('address id' ASC) COMMENT '',
UNIQUE INDEX ‘publisher. id UNIQUE ' ( publisher id' ASC) COMMENT '',
CONSTRAINT "address id’
FOREIGN KEY ( address id")
REFERENCES "music internet library’ . address’ ( address id’)
ON DELETE NO ACTION
ON UPDATE NO ACTION)
ENGINE = InnoDBj;

-— Table "music internet library . audiobooks’

‘audiobooks id® INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',

‘name_audidBooks‘ VARCHAR (64) NULL COMMENT '',

‘length’® INT UNSIGNED NOT NULL COMMENT '',

‘bitrate' INT UNSIGNED NOT NULL COMMENT '',

PRIMARY KEY (“audiobooks id') COMMENT '',

UNIQUE INDEX "audiobooks id UNIQUE' (" audiobooks id' ASC) COMMENT '')
ENGINE = InnoDB;

‘book id' INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',
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‘author id’ INT UNSIGNED NOT NULL COMMENT '',
‘genre 1id' INT UNSIGNED NOT NULL COMMENT '',
‘cost _id’ INT UNSIGNED NOT NULL COMMENT '',
‘publisher id"® INT UNSIGNED NOT NULL COMMENT '',
‘audiobooks id' INT UNSIGNED NOT NULL COMMENT '',
\name_book‘_VARCHAR(64) NULL COMMENT '',
‘book type' VARCHAR(32) NULL COMMENT '',
‘book format® VARCHAR(16) NULL COMMENT '',
‘release date’ DATE NULL COMMENT '',
‘number pages’ INT UNSIGNED NOT NULL COMMENT '',
‘book tome’ INT UNSIGNED NOT NULL COMMENT '',
‘langaage_book‘ VARCHAR (32) NULL COMMENT '',
"book numbers’ INT UNSIGNED NULL COMMENT '',
PRIMARY KEY ("book id') COMMENT '',
INDEX ‘“author id idx" ( author id' ASC) COMMENT '',
INDEX ‘genre id idx' (' genre id' ASC) COMMENT '',
INDEX ‘cost id idx' ('cost _id' ASC) COMMENT '',
INDEX “publisher id idx" ( publisher id' ASC) COMMENT '',
UNIQUE INDEX ‘book id UNIQUE' ( book id" ASC) COMMENT '',
INDEX ‘“audiobooks id idx' ( audiobooks id' ASC) COMMENT '',
CONSTRAINT “author id"
FOREIGN KEY (“author id")
REFERENCES "music internet library’ . author’ ( author id’)
ON DELETE NO ACTION
ON UPDATE NO ACTION,
CONSTRAINT ‘“genre id’
FOREIGN KEY ("genre id’)
REFERENCES "music internet library . genre (' genre id’)
ON DELETE NO ACTION
ON UPDATE NO ACTION,
CONSTRAINT ‘“cost_id’
FOREIGN KEY (“cost 1id")
REFERENCES "music _internet library . 'cost  ('cost _id’)
ON DELETE NO ACTION
ON UPDATE NO ACTION,
CONSTRAINT “publisher id’
FOREIGN KEY ("publisher id’)
REFERENCES "music _internet library . publisher’ ('publisher id")
ON DELETE NO ACTION
ON UPDATE NO ACTION,
CONSTRAINT “audiobooks id’
FOREIGN KEY (" audiobooks id’)
REFERENCES “music internet library’ . audiobooks’ (" audiobooks id’)
ON DELETE NO ACTION
ON UPDATE NO ACTION)
ENGINE = InnoDB;

-- Table ~music internet library . user’

CREATE TABLE IF NOT EXISTS ‘music internet library . user (
‘userﬁid‘ INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',
\bookiid‘ INT UNSIGNED NOT NULL COMMENT '',
\Site_admin_id\ INT UNSIGNED NOT NULL COMMENT '',

‘history pay id' INT UNSIGNED NOT NULL COMMENT '',
‘country user' VARCHAR(32) NULL COMMENT '',
\city_user* VARCHAR (32) NULL COMMENT '',

‘nickname user’ VARCHAR(32) NULL COMMENT '',
\emailiuser‘ VARCHAR (64) NULL COMMENT '',

‘last name user’ VARCHAR (32) NULL COMMENT '',
‘name_user  VARCHAR(32) NULL COMMENT '',
‘middle name user  VARCHAR(32) NULL COMMENT '',



‘phone number user  VARCHAR(32) NULL COMMENT '',
‘register date user’ DATE NULL COMMENT '',
PRIMARY KEY (‘user_id‘) COMMENT '',
INDEX “site admin id idx" ('site admin id' ASC) COMMENT '',
INDEX ‘book id idx' (‘book id' ASC) COMMENT '',
UNIQUE INDEX ‘user;id_UNIQUE‘ (‘user_id‘ ASC) COMMENT '',
CONSTRAINT ‘site admin id’
FOREIGN KEY ( site admin id’)
REFERENCES "music internet library . site admin’ (" site admin id’)
ON DELETE NO ACTION
ON UPDATE NO ACTION,
CONSTRAINT ‘book_id‘
FOREIGN KEY (‘book_id‘)
REFERENCES "music internet library’ . book' ( book id")
ON DELETE NO ACTION
ON UPDATE NO ACTION)
ENGINE = InnoDB;

CREATE TABLE IF NOT EXISTS “music_internet library . history pay (
“history pay id' INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',
‘user id' INT UNSIGNED NOT NULL COMMENT '',

‘balance” INT UNSIGNED NULL COMMENT '',
PRIMARY KEY (‘history pay id') COMMENT '',
INDEX “user id idx" (‘user id' ASC) COMMENT '',
UNIQUE INDEX ‘history pay id UNIQUE' ('history pay id' ASC) COMMENT ''
CONSTRAINT ‘user id’
FOREIGN KEY (‘user 1d")
REFERENCES "music internet library . 'user . ( user id)
ON DELETE NO ACTION
ON UPDATE NO ACTION)
ENGINE = InnoDB;

4

-— Table "music _internet library . for example to delete’

CREATE TABLE IF NOT EXISTS ‘music internet library'. for example to delete’ (
‘for example to delete id' INT NOT NULL COMMENT '',
PRIMARY KEY (" for example to delete id') COMMENT '')

ENGINE = InnoDB;

CREATE TABLE TIF NOT EXISTS “music internet library . blob test’ (
‘blob test id® INT UNSIGNED NOT NULL AUTO INCREMENT COMMENT '',
“encrypt data’ VARCHAR (64) NULL COMMENT '',

PRIMARY KEY ("blob_test id") COMMENT "',
UNIQUE INDEX ‘blob test id UNIQUE ™ ('blob test id' ASC) COMMENT '')

ENGINE = InnoDB;

SET SQL MODE-=@OLD SQL MODE;
SET FOREIGN KEY CHECKS=@OLD FOREIGN KEY CHECKS;
SET UNIQUE CHECKS=@OLD UNIQUE CHECKS;
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