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1. IlosicHuTEILHASA 3aITHCKA
1.1. leap u 3aga4u JUCHUILIHHDBI

Lenb AvcHMNANHBL: O0OECNEYUTh CTYAEHTOB TEOPETUYECKUMH 3HAHUSMU O COBPEMEHHBIX
npoecCHOHANBHBIX CHCTEMax YIpaBlIeHUs 0a3aMU JTaHHBIX, MIO3HAKOMUTH C UCTOpUEH Pa3BUTHS U
tunonorueid CYBJI, MomensiMu apXuTeKTyp, a TakKe JaTh MPaKTUYEeCKHUe HaBBIKH 1o paspadboTke C
noxa copeMeHHbiMu CYB/I.
3ajaun:
— paccmoTpeTh dTanbl pa3padoTku UC u ux XxapakTepUCTHKH,
—  M3YYUTh apXUTEKTYPhl peaIu3allii KOPIOPATUBHBIX HH(MPOPMAILIMOHHBIX CUCTEM,
— TO3HAaKOMUTCA C pa3IuyHbIMU peassiuoHHBIMU CY B/ mpoMBIIIIEHHOTO KJ1acca U CPaBHUTH
UX XapaKTEpUCTHKH,

— U3y4uTh OpuHUUIBl apxutekTypbl CYB/], Bctpoennslit u nunamudeckuiit SQL,

— TIOJNlyYUTh TIPAKTUYECKHWE HABBIKA pPa3pabOTKH, YIpPABICHHUS W aJAMUHUCTPUPOBAHHS
npoekToB b/I.

1.2. Ilepevyens MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO JTUCHHUILINHE, COOTHECEHHBIX C
HHAUKATOPAMH JOCTHKEHHUSI KOMIIeTeH Ui

Komnerenuusi HNuaukaTopsl Pe3yabTatnl 00y4yeHus
(Kol M HAaNMEHOBAaHNE) KOMIeTeHIH i
(Ko ¥ HAaMMEHOBAHHE)
IIK-1. Cmnocoben npoBomuts | [1K-1.2. Beimenser 3HaTh: THTTIOJIOTHIO u METO0JIOTHIO
CHUCTEMAaTHU3AIIHUIO, JTUHAMUYECKUE, MPOEKTUPOBAHUSI MHOTOIOJB30BATEIIbCKUX 0a3
ITOPUTMU3AINIO KOHKPETHBIX | CTATUCTHYECKUE JTAaHHBIX, BBIJICTICHUS JTMHAMHUYECKUX u
WH(GOPMAIIMOHHBIX TIOTOKOB TI0 | CTPYKTYPBI IS CTaTHCTUYECKUX CTPYKTYp IJS TPEACTaBICHHS
MECTY Hay9IHBIX MIPEJICTABICHUS FX WX Pa3TMIHBIMA MOJIEISIMH.
HCCIICTIOBAHUMN, MaTeMaTHUYCCKUMHU YMeTh: KOHGUTYPUPOBATh U aIMUHUCTPHUPOBATH
MIPOU3BOICTBEHHOU MOJEIISIMU. CYB]/] ans paGoTbl B MHOTOMNOJIB30BATEIHCKOM
JIeSITeTbHOCTH peXrMe TPaH3aKIIMOHHOW 00pabOTKH, UCTIONB3Y S
SQL pa3pabaThIBaTh MIPOEKTHI B/,
obecrnieunBaronme aBTOMAaTU3UPOBAHHYO

00pabotky mH(popmanuu B kopropatuBHbIX UC,
BBIJICJISITh TUHAMUYECKUE U CTAaTUCTHYCCKHE
CTPYKTYPBI IS MpeaCTaBICHUS ux
MaTeMaTHYECKUMH MOJICISIMH 0a3 JaHHBIX.
Bmagers:  HaBbIKaMHM pPabOTBI B TPYMIIOBBIX
MPOCKTaX, HaBBIKAMH, CBSI3aHHBIMH c
pa3paboTKON TEXHOJOTHYECKOH AOKYyMEHTAluH,
CONPOBOXKMAIOIIEH  Tporecc co3maHus — 0a3
JIAHHBIX.

1.3. MecTO AUCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctmnmuaa «CUCTEMbBI VIIPABJIEHUSA BA3AMU JAHHBIX» oTtHOocuTCsS K yacTw,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTENbHBIX OTHOIICHH OJI0Ka AMCHUIUIMH y4eOHOTO IJIaHa.

JIyist OCBOEHUS TUCIMILTMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U BIaJCHUS, C(POPMUpPOBAHHBIC B
XOJIe U3yUeHUS! TUCHUIUIMHBL: «ba3bl JaHHBIXY.

B pesynprare OCBOSHUWS JUCHHUILTUHBI (QOPMHUPYIOTCS 3HAHHS, YMEHUS W BIIAJCHUS
HEOOXOMUMBIC Ui HW3Y4YeHHs CIEAYIOIIUX JUCHUIUIMH: «YTpaBleHue HHPOPMAIMOHHBIMU
CHUCTEMaMM».




2. CTpyKTYypa JMCHUILIHHBI
O61as TpyA0EMKOCTh AUCHHUIUINHBI cOCcTaBsaeT 3 3.¢., 108 akagemuueckux yaca (0OB).

CTpyKTypa TUCHUNJIMHBI AJ1s1 04HOH (pOpMBbI 00yUeHUsI

O0beM IUCHUIUTMHBI B (OpME KOHTAKTHOW pa0OThl OOYYAOIIUXCS C MeJarorm4ecKuMu
paboTHUKaMU ¥ (WJIK) JHUIIAMH, TPUBIEKaEMbIMH K peanu3aluu o0pa3oBaTeIbHONW MpOrpamMMmbl Ha

WHBIX YCIIOBHSIX, P MTPOBEACHUN YICOHBIX 3aHATHI:

Cemectp | Tum y4eOHBIX 3aHATHI KommuectBo
4acoB
6 Jlekuun 18
6 [IpakTHyecKue 3aHATUA 24
Bcero: 42

O06beM TUCIUIUIMHBI B (DOPME CaMOCTOATEIbHON PabOThl 00YYAIOIIMXCS COCTABISET 66
aKaJieMU4YecKux yaca(oB).

3. Coaep:xanne TUCUMIIIIMHbBI

Ne | HaumeHoBaHue pasgena
AUCUHUILVIMHBI

Conep:xanue

1 BBenenue. ApXuTekTypsl
peanu3anry KOpImopaTHBHBIX
nuc

OcHOBHbIE OTIIMYUTENIbHBIE 0coOeHHOCTH
kopriopatuBHbIX CYBJI. Oransr pa3zpadorku AMC. OcHOBHEIE
KJIacchl 3alad, pPEeIIaeMblX C HCIIOJIb30BaHMEM 0a3 JaHHBIX.
[Mpumenenne mpodeccuonansabix CYBJ[ mist mocTpoeHus
KOPIIOPaTUBHBIX HHPOPMATHOHHBIX CHCTEM.

ApXuUTEeKTypa KIHEHT-cepBep. Pexumbl paboThl ¢ 0azoi
JMaHHBIX. Pacmpenenenune mporecca BBIOTHEHHUS (YHKITHIA
MPUIOKEHUS MEXIy KIMEHTOM U cepBepoM: Presentation logic,
Business logic, database logic, database Manager System,
CITyKeOHbIC (DYHKITHH.

CTpyKTypa THIIOBOTO HHTEPAKTHUBHOTO IPHIIOKEHUS,
paboraromero ¢ bJI. JIByXypoBHeBhle Mojenud (MOJENb
¢aiinoBoro cepsepa, MOZEIb YAAIEHHOI'O JOCTyNa K AAaHHBIM,
MOJIEeIh cepBepa 6a3 JaHHBIX). Mozens cepBepa NPHII0KEHHI.

2 ApXHUTEKTypa 1 OCHOBHBIE
00BEKTHI CXEMBI CepBepa

Kondurypanuu. Tumnsr M0JIb30BaTENEH. 00630p
APXUTEKTYPhI— (hmsmueckuit (ax3emMmILsIp, (aiinbr
JKYpHAJTUPOBAHUS  OIEpariii, ympapisgionue ¢Gaiiasl) U
Joru4eckuii (TabnMyHbIe IpOCTpaHCcTBa, cxeMa b/l) ypoBHH.

Jlorndyeckue CTPYKTYpbHl IUIS KOHTPOJS Hald AMCKOBBIM
MPOCTPAaHCTBOM  (OJIOKM  JAaHHBIX, OKCTEHTBI, CETMEHTHI).
Crpykrypel namsata (SGA, PGA), Oydep, xom. IIponecch
(auTH):  MONB30BaTENbCKUE  (KIUCHTCKHE) U IPOLECCHI
(cepBepHble U (hOHOBEIE).

Tuner manaeix. Co3manne 0ObEKTOB C IMMOMOIIBI0 KOMaH]]
SQL (TabmuIsI, WHJICKCHI, MPEACTaBIICHHUS,
MTOCIIEIOBATEIEHOCTH, OIpPEeICHHbIe T0Jb30BaTeNIeM THIIHI,
CUHOHUMBI, KJIaCcTephl, OTPaHUYEHUS, TAOINIHBIE IPOCTPAHCTBA,
TPUTTEPBI, TPOLEAYPHI U QYHKIHH).

3 OCHOBHBIE KOHCTPYKILUH SI3bIKA
SQL

Beenenne B SQL. Tunsr manasix SQL. OObsBieHue
MPOrpaMMHBIX [aHHBIX M IpeoOpa3oBaHUE TUIIOB NaHHBIX.
Tunel naHHBIX A7 OOJBIIMX OOBEKTOB U NPENONpeesICHHbIE
o0bekTHBIe TUNBL. SQL U yrnpasjieHue TpaH3akusmMu. Beibopka
JaHHBIX C TIOMOIIBI0 KypcopoB. JluHammueckuit SQL u
quHamudeckuit SQL. XpaHumble nporenypbl U (yHKIHH.
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[Taketsl. Tpurrepel. VYmnpaBiaeHue npuioxkeHusmu SQL.
MexanusM  BeIModHEHUss  mporpamM  SQL  cepBepoM.
IToaxroyeHre BHEIITHUX OMOIUOTEK.

4 dusnyeckue MOAEIN JAaHHLIX.
Tpanzakuuu. Bbe3omacHocTh
JTAHHBIX.

Opranuszanys BHEIIHEW MaMsATH. XpaHEHUE OTHOIIE-HUM.
WNHpekcsol. Kypnanbnas WH(pOpMAIIHSL. CryxeOHast
nH(popMarus.

Knaccugpukanus daitnos u gaiinoBeix crpykTyp. Daiibt
MpsIMOTO W TIOCienoBarenbHoro focryma. Jloctyn x ¢airy ¢
HCIIOJIb30BAaHUEM METOJOB XelupoBaHus. [lo-HiaTHE KOIIU3HMA.
Mertonsl paspemenus Komu3uit. [loHs-True uHIEKCHOTO (haiina.
[Mnorueii uagexc. [lonstue wH-nexcHOTO (Qaiina. HemmoTHi
unnekc. MHnekcel B Buae B-mepeBbeB. Kitactepu3oBaHHBIN
unaekc. HeknactepuzoBanublil uHaekc. IlpencraBienue cBs3u
1:M B cTpykTypax xpaHeHus. OHOHaNpaBICHHbIE YKa3aTElH.
JByHanpaBlieHHbIE yKa3aTelud. AJTOPUTM IOUCKA 3allUCU B
cBs3sx 1:M. NHBepTUpOBaHHBIE CITUCKHU

CrpanuyHas opraHu3anus JaHHBIX. OKCTEHTHL. THIBI
3KCTeHTOB. Tumbl crpanHul. [lapamerps! ctpanun. CTpaHHULBI
pasmemienns. Ctpanunsl JaHHbIX. CTpoku HaHHBIX. MHIEKCHBIE
cTpanulpl. TexctoBble cTpaHulel. CTpykTypa ¢aitnoB B Ms
SQL Server. Paznensemas mamsTh.

IlonsTne omepauuyu TpaH3aKIUM M OCHOBHBIE Xapak-
tepucTukd. OCHOBHBIE CBOWCTBA TpaH3aKIUil — aTOMap-HOCTb,
COTJIACOBAaHHOCTb, ~ M30JIMPOBAHHOCTb U JIOJTOBEY-HOCTb.
@dukcauyd U OTKAT TpaH3akUuil. TpaH3akUMM U LEIOCTHOCTh
0a3 maHHBIX. M3ommpoBaHHOCTH TpaH3aknuid. Cepuanm3arus
TpaH3akuuil. MeTobl cepuanu3aiuy TpaH3aKIum

Hasnauenne ¥ MCHOJB30BAHHE >KypHajla TpPaH3aKLIMM.
NuanuBuayanbHble OTKAThl TpaH3aKIUW, BOccTaHOBIeHHE bBJ]
mocje MITKOTO U KecTKOro cOoeB. [lapaiienbHoe BBHITOTHEHNE
TpaH3aKUui. 3axBaThl W OJOKUPOBKH. [paHyJIMpOBaHHBIE U
NPEANKATHBIE CUHXPOHU3ALIMOHHBIE 3aXBAaThI.

5 AnmmvunuctpupoBanne CYB/]

AIIMUHHUCTPAaTOpPBl U KOHEUYHBIE IOJb30BATENH: IpaBa U
¢ynkmun DBA. Ilpumep cucrtem ynpasnenust bJl. OcHoBHBIE
¢yHkumu W KommoHeHTHl.  OcoOeHHOCTH  pabOTHl B
rereporeHHoil  cpenme.  CrapmapTusanmusi — IPOrPaMMHBIX
nHTEP(EHCOB.

6 CpaBHUTETBHBIC
xapakrepuctuku SQL CVYBU.
CoBpeMeHHBIE  HAalpaBJlICHUSA
passutus CYB/]

CpaBautenbHble xapaktepuctuku Oracle 10i, MS SQL
Server, IBM DB2, Informix, Postgress Ha ka10M U3 OCHOBHBIX
9TanoB (PYHKIIMOHWPOBAaHUSA: KOH(PUTYPUPOBAHUE CHCTEMBI,
MOHUTOPHUHT, HAacTpolika, o0paboTka 3ampocoB, pa3paboTka
CEpPBEPHBIX U KIUEHTCKUX MOIYJIEH. [Ipunumaemeie BO
BHUMaHUE (aKTOpbl: MaKCUMAaIbHOE YHCIO II0Jbh30BaTEICH
OTHOBPEMEHHO oOpamammuxcs K 0a3e, XapaKTePHUCTHKH
wmentckoro [10; ammapaTHple  KOMIIOHEHTBI — CEpBepa,
CEpBEpHAsl ONEPALMOHHAS CUCTEMA.

HHTennekTyanbHbll  aHaNW3 JaHHBIX. MHOromepHoe
npejcTaBieHue AaHHbIX. B3aumoneiicteue WEB-TexHonoruii u
0a3 ganHpIX. CucCTeMbl WH(POPMAIMOHHOW  MOAICPKKU
OpUHATHUS pelieHud. KopnopaTuBHbIe NOPTAJIBL.

4. O0pa3oBaTe/bHbIC TEXHOJIOTHHU

Ne
n/

pa3nena 3aHATHI

HanMmeHoBaHue Buani YueOHBbIX

Oopa3oBaTeabHbIE TEXHOJIOTUH




.|BBencHne. Jlexius. BBognas JICKITAS C HCITOJIb30BaHUEM
ApPXUTEKTYpHI BHJIEOMATEPHUATIOB
peanuzanuu
kopropaTuBHEIX VIC [IpaxTrueckast 3aHsaTus c HCII0JIb30BaHUEM
pabota cnenuanusupoBanHoro 10
CamocrostensHas  |M3ydeHue marepuana o reme
pabota
.|ApxuTekTypa u Jlekuus. Jlekuus-pu3yanuzaius ¢ IpUMEHEHUEM MTPOEKTOpa
OCHOBHBIE 00BEKThI
CXEMEI cepBepa [pakTrueckas 3auarus c KCIIOJIB30BaHUEM
pabora crieruanu3upoBanaoro 110
CaMocrosTeapHas IToaroroBka K 3aHATHIO C UCIOJb30BaHueM DBC
pabora
.|OcHoBHBIE KOHCTpYKITUH|JIeKIus. Jlexnus-Bu3yanu3amnus ¢ IpUMEHEHUEM ITPOEKTOPa
si3pika SQL
[pakTrueckas Bauarus c HCIOJIb30BaHUEM
pabota cnenuanu3upoBanHoro [10
CaMocTosTeapHas IToaroroBka K 3aHATHIO C HCIOJb30BaHueM DBC
pabora
. |Pusznueckue mojenu |JIekius. [IpobGiemuas Jekuus
JIaHHBIX.  TpaH3aKIuu.
BC3OHaCHOCTI) JAaHHBIX. HpaKTquCKaH 33H$ITI/IH C HNCITIOJIB30BAHUECM
paborta. cnernuanu3upoBanHoro [10
CaMocrosTeapHas IToaroroBka K 3aHATHIO C HcIoJb30BaHueM DBC
pabota
.|AamunaucTpupoBanue  |Jlekius. [IpobGiemuas Jekuus
CYB/]
[pakTrueckas 3auarus c HCIO0JIb30BaHUEM
paborta. cnenuanu3upoBanHoro [10
CaMocrosTeapHas IToaroroBka K 3aHATHIO C HcIOJb30BaHueM DBC
pabora
.|CpaBHUTETBHBIE Jlexrus. [IpobGiemuas Jiekuus
xapakrepuctukn  SQL
CYBJl. Cospemennsie|lIpakTudeckas 3aHATHsSA c HCITOJIb30BaHUEM
HaTpaBJICHHUS pPa3BUTHS|paboTa. cnenuanu3upoBanHoro [10
CYB/]
CaMocrosTeapHas IToaroroBka K 3aHATHIO C HcIOJb30BaHueM DBC
pabota

JUCTaAaHIIMOHHBIX
O6p330BaTeJ'IbHBIe TCXHOJIOI'UH:

B nepuon BpeMEHHOro TNPUOCTAHOBJICHHS TOCCIICHHS OOYYAarOUUMHUCA TOMEIICHUNA U
tepputopuu PITY s opranuzanuu yueOHOTo mpoiecca ¢ MpUMEHEHUEM JJIEKTPOHHOTO 00yYeHHS 1
00pa3zoBaTebHBIX

— BUJICO-TICKIIHH;

TEXHOJIOTUH

MOTYT OBITH HUCIIOJIb30BAaHbI

— OHJIAaUH-JICKIINHU B PEKUME PCAJIbBHOI'O BPEMCHU;

— QJICKTPOHHBIC y‘-Ie6HI/IKI/I, yqe6Hme HOCO6I/I$I, HAYYHBIC U3OaHW B SJICKTPOHHOM BUJC U JOCTYII
K MHBIM 3JICKTPOHHBIM O6pa3OBaTeJ'ILHBIM pecypcam;

— CUCTEMBEI AJid 3JICKTPOHHOT'O TCCTHUPOBAHUSA,
— KOHCYJIbTAllUU C UCIIOJIb30BAHHUEM TCICKOMMYHUKAIUOHHBIX CPCACTB.

CIIeIYIOIINE



5. OneHka NJIaHMPYEMBbIX Pe3yJbTATOB 00y4eHHUs

5.1 Cucrema oueHUBaHUS
dopma KOHTPOJIS Makc. Kolnu4ecTBo 0aJljioB
3a ogHy paboTy Bcero
Texyuuii KOHTPOJIb: 10 6annos 60 GayoB

- 3aIUTa IPAKTUHIECKUX paboT

[TpomesxyTouHas aTTecTalus - 3a4eT 40 6amioB
(OtBeTbl Ha BOIIPOCHI)

Hroro 3a cemectp

100 6asutoB

ITosry4eHHBI COBOKYIHBIN pe3yIbTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO KAy OLICHOK U B
HIKaly olleHOK EBpormeiickoii cucteMsl nepenoca 1 HakoruieHust kpeautos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBHY C TaOJIUIICH:

Ikana
100-6ammpHas mkana | TpaauiumoHHAs IKaia ECTS
95 - 100 A
2304 OTJIUYHO B
68 — 82 XOpOLIO 3a4TE€HO C
56 —67 D
50_55 YI0BJIETBOPUTEIILHO E
20-49 FX
0-19 HEYJIOBJIETBOPUTEIHHO HE 3a4TEHO F

5.2 Kpurtepum BbICTABJICHUS] OLICHKH 110 JUCHUIINHE

Bamabl/ | OueHka nmo KpuTtepnu onieHKH pe3y1bTaTOB 00y4eHHUsI 0 AUCHUILINHE

Hlkana | aucuunMHe

ECTS

100-83/ 3a4TEHO BricTaBnsieTcs o0ydaromeMycs, €ClIi OH ITyOOKO U MPOYHO YCBOWI TCOPETHUCCKHIA U

AB MPaKTUYECKUI MaTepuall, MOXKeET IPOJIEMOHCTPHPOBATH OTO Ha 3AHATHAX U B X0zl
MPOMEKYTOUHON aTTECTALUU.
OO0y4Jaronuiicss HCUEPITHIBAOIIE U JIOTHIECKH CTPOWHO M3JIaraeT yaeOHbI MaTepHal,
YMEET YBS3bIBATH TEOPUIO C MPAKTUKOM, CIIPABIIETCS C PELIEHUEM 3a1ad
npodeCCHOHATBHOI HATIPAaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, IPABUIIEHO
000CHOBBIBAET ITPUHATHIC PEIICHUS.
CB00OHO OpUEHTHPYETCs B yueOHOH 1 MpodecCHoHalIbHOI JuTeparype.
Or1ieHKa 10 JUCHUIUIMHE BBICTABIISIOTCS 00ydaromeMycs ¢ Y46TOM pe3yIbTaToB
TEKyLIEH U IPOMEXKYTOUYHOH aTTeCTalUu.
KomrnereHuuu, 3akperui€HHbIe 3a JUCHUILTMHON, C(hOPMUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/ 3a4TEHO BeicraBisiercsi o0yvaromeMycsi, €CJii OH 3HAeT TEOPETUUECKUH U MTPAKTHUECKUI

C MaTepuall, FpaMOTHO U MO CYILECTBY U3/1araeT €ro Ha 3aHITUSAX U B XOJ€

MPOMEKYTOUHON aTTECTALUU, HE NOIYCKas CYILlECTBEHHBIX HETOUHOCTEH.
OO0y4aronIuiicss IPaBUIIBHO MIPUMEHSIET TEOPETUIECKHE TIOIOKEHUS TIPH PEIICHUN
MPaKTUIECKUX 3a/1a4 IPOoPeCcCHOHATFHOIN HAIIPABICHHOCTH PAa3HOTO YPOBHS
CIIO)KHOCTH, BIIaJIceT HEOOXOANMBIMH JJISI 3TOTO HABBIKAMU M IPUEMaMH.
JlocTaTo4HO XOpOLIO OPUEHTUPYETCS B YueOHOU 1 npodeccroHaNbHOM IuTeparype.
Or1ieHKa 10 JUCHUIUIMHE BBICTABIISIOTCS 00ydaromeMycs ¢ y96TOM pe3yIbTaToB
TEKyLIeW U IPOMEXYTOUHOH aTTecTaluu.

Kommnerenimu, 3aKperiéHHbIe 3a TUCIUILIMHOMN, COPMHUPOBAHBI HA YPOBHE —
«XOPOLIMHY.
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Bamabl/ | Ouenka no Kpurtepnu oueHku pe3yJbTaTOB 00y4eHHs M0 JUCHHUILINHE

Mlkana | AucCUUILIMHE
ECTS

67-50/ 3a4TEHO BeicraBnsiercs: oOyyaromiemycsi, €Clid OH 3HaeT Ha 0a30BOM yPOBHE TEOPETHUYECKHUIT 1
D,E IPaKTUYECKUI MaTepuan, ZIOMYCKAET OTAEIbHbIE OLIMOKY IIPU €T0 M3JIOKEHUH Ha
3aHATUSAX U B XOJI€ IPOMEKYTOUHON aTTeCTALNU.

OOyyaronuics NCTIBITHIBAET ONPE/CIEHHBIC 3aTPyIHEHUS B IPUMEHEHUHT
TEOPETHUYECKUX MOJIOKEHNH MPH PEIICHUHN MPAKTUYECKHX 3aa4 MpodecCHOHATHLHON
HAaIpaBJICHHOCTH CTAHIAPTHOTO YPOBHSI CIIO’KHOCTH, BIIa€eT HEOOXOJUMBIMH IS
3TOro 6a30BBIMH HaBBIKAMH M IPUEMAMH.

JleMOHCTpHUpYET NOCTaTOUHBIN YPOBEHb 3HAHHS y4EOHO IUTEPaATypBl 110 JUCIUIIINHE.
O1eHKa 10 AUCIMIUINHE BBICTABILIFOTCS 00yJaromeMycs ¢ y4ETOM pe3yIbTaToB
TEKyLIEH U IPOMEXKYTOUYHOH aTTeCTaluu.

KomnereHuuu, 3akperui€HHbIe 32 JUCHUILTMHON, C(hOPMUPOBAHBI HA YPOBHE —
«JIOCTAaTOYHBINY.

49-0/ HE 3a4TCHO BricTaBisiercss 00y4aroIemMycsi, €I OH He 3HAaeT Ha 0a30BOM YPOBHE TCOPETUUCCKUI
F,FX U MPaKTHUECKUI MaTepual, ZIOILyCKaeT rpyOble OIMOKY IPH €T0 M3JI0KESHUH Ha
3aHATUSAX U B XOJI€ IPOMEKYTOUHON aTTECTALUU.

OOyuaronuiicsi NCIBITHIBAET CEPHE3HBIEC 3aTPYJHEHHS B IPUMEHEHHH TEOPETUYECKUX
TIOJIOXKEHHUH TIPH PEIICHUHN IPAKTUYECKHUX 3a/1a4 PO eCcCHOHATBHON HANpaBIeHHOCTH
CTaHAAPTHOTO YPOBHS CIIOXKHOCTH, HE BJIAJIEET HEOOXOANMBIMHU AJISl TOTO HaBBIKAMHU H
MpUEMaMH.

JeMoHCTpHpYeT (hparMeHTapHbIe 3HaHUSI y4eOHOH IUTepaTyphl O TUCLIUIIIMHE.
O1eHKa 110 AUCLMIUINHE BBICTABILIFOTCS 00yJaromeMycs ¢ y4éTOM pe3yIbTaToB
TEKyLIEH U IPOMEXYTOUYHOH aTTecTaluu.

KommnereHuu Ha ypoBHE «JI0OCTaTOYHBINY, 3aKpEIUIEHHBIC 32 TUCIUIUIMHON, HE
c(OpMHUPOBaHBI.

[Ipu oLleHUBAHUHM 3aWuUMbl NPAKMUYECKOU paOOmMbl YIUTHIBACTCS:

- TIOJTHOTA BBHITIOJTHEHHON PaOOTHI (3aJaHKE BBHITIOJIHEHO HE TIOJHOCTHIO /WU JIOMYIICHBI IBE U
Oosee omMOKK WK TP U OoJiee HETOYHOCTH) — 1-4 Garna;

- 00OCHOBaHHOCTH COJZIEP)KAaHUS W BBIBOJIOB PalOTHI (3a/laHHE€ BBHIMOJIHEHO MOJHOCTHIO, HO
000CHOBaHME COJICPKAHUS M BHIBOJIOB HEJOCTATOUHBI, HO PACCYX/IEHUS BEepHBI) — 5-8 OaILIOB,;

- paboTa BBINOJIHEHA IIOJHOCTBIO, B PACCYXIEHUSX W OOOCHOBAaHWUHM HET TMPOOEIIOB WU
OMIKOO0K, BO3MOYKHA OJHA HETOYHOCTE -9-10 0ayuIos.

3areM OalIbl KOHBEPTUPYIOTCS B KOIMYECTBO OAIIIOB B CEMECTPE COTIIACHO TaOHIIE.

[IpomexyTouHas aTTectanus (3a4er)

[Ipu mpoBeneHUN npomesxrcymouHou ammecmayuy CTYJCHT JOJDKEH OTBETUTh Ha 2 BOIpOca
TEOPETUUYECKOTO XapaKTepa.

[Tpu orleHMBaHUM OTBETAa HA BOMIPOC TEOPETHUECKOTO XapaKTepa yUUTHIBACTCS:

- TEOPETHYECKOE COJIep)KaHHEe HE OCBOCHO, 3HAHWE MaTepuaja HOCHT (parMeHTapHBIN
XapakTep, HaTu4re rpyobIx ommook B oteere (1-10 6amioB);

- TEOPETHUYECKOE COJEPKAHNE OCBOCHO YAaCTHYHO, JOMYLICHO HE Ooyiee ABYX-TPEX HEI0YECTOB
(11-20 6annoB);

- TEOPETUYECKOE COACPkKAHHE OCBOCHO MOUTH MOJTHOCTHIO, JOMYIIEHO He 0oJiee OJIHOTO-IBYX
HE/I0YETOB, HO 00YYAIOIIUNACSA CMOT OBl MX MCIIPaBUTh caMocTosATeNbHO (21-30 6amioB);

- TEOPETUYECKOE CO/ICPKaHME OCBOCHO TOJIHOCTHIO, OTBET MOCTPOEH MO COOCTBEHHOMY ILIaHY

(31-40 6anmnoB).
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5.3 OueHouHble cpeacTBa (MaTepHaibl) Jsl TEKYIIero KOHTPOJISI ycCleBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAUHM 00Y4YAIOLIUXCS N0 TUCHHUIIIHHE

Bomnpocsl k Tekylei arrectauuu

B yem cyTh HCIO/IB30BaHUSI MEXaHU3MA TPAH3AKIMI?

W3MEHEHUs B 0a3y JaHHBIX BHOCATCS KXKIOW orepalfeit

W3MEHEHUS B 0a3y JaHHBIX BHOCATCS TOJBKO TOCIIC BBITIOJIHEHHS BCEH TOCIIEIOBATEIIHHOCTH
Omepaluiil , BXOASAIMMX B TPAH3AKIIUIO, €CIIM OHU BBITIOJIHEHBI YCIIEIIHO

W3MEHEHUS B 0a3y JaHHBIX BHOCATCS TOJIBKO aMUHUCTPATOPOM 0a3bl TaHHBIX

M3MEHEHUs B 0a3y TaHHBIX BHOCATCS TOJIBKO MIPU OMPEACTECHHBIX YCIOBUIX

IIpu KakuX yCJI0BHAAX CHCTEMA MEHsIeT JaHHbIe B 0a3e JaHHBIX?

0 3aBEPIICHUIO TPAH3AKINH U IO ONEPaTOpy commit

10 3aBEPUICHUIO KAKIOM ONepalluy TPaH3aKIUU

M0 YKa3aHUIO aJIMUHUCTpATOpa

0 OTepaTopy MOAU(PUKAIINH TAHHBIX

it yero BexeTcs ;KypHaJ TPaH3aKIMi?

JUIA aHaIWU3a OeicTBUN ¢ 0a30M JaHHBIX

JUTS1 UICTIOJIb30BaHUS TPUKJIAAHBIMU IPOTPaMMaMHU

JUJIS1 POBEPKHU MPABUWJIBHOCTH JTaHHBIX

JUUISL BOCCTAHOBJICHHS 0a3bl JIAHHBIX

NupexcupoBanne B 6a3ax JaHHBIX UCIOJIb3YeTCH 1JIA ...

yMeHbIIeHus: 00bemMa 6a3bl JaHHBIX

3aIUTHI 0a3bl TAHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA

YCKOpEHUS ONEpaLMil MOKUCKa U COPTUPOBKHU

KOPPEKTHOCTH BBIMIOJTHEHUS 3aMPOCOB K 0a3e JTaHHBIX

Boi0epute HeBepHylo pekoMeHAaUIO IPH CO3AaHUM 00beKTa ""mHAeKc" .

[Ipu co3zgannu nHACKCa HEOOXOAMMO MPOAHAITU3UPOBATH, KAKHE 3aIIPOCHI HATIPABJISIFOTCS K IAaHHON
tabnuue. Ecnu 570 B ocHoBHOM 3anpockl SELECT, To Hy>XHO c03/1aTh UHAEKCHI AJIs CTOIOIIOB, IO
KOTOPBIM MTPOU3BOIUTCS BEIOOPKA JAHHBIX JJIs1 YCKOPEHUS BBITIOJTHEHUS 3aIPOCOB.

Ecnu tabnuna nocrostaao oOHoBiseTcs (BeimonHstoTes oneparopsl INSERT, UPDATE, DELETE), To
KOJIMYECTBO MHJIEKCOB HEOOXOUMO CBECTH K MUHUMYMY, T.K. 3HAUUTEJIbHAS YaCTh PECYPCOB CEpPBEPA
OyZIeT 3aTpaunBaThCsi HA OOHOBJICHHE UHACKCOB.

Tak KaK HHJEKCHI IIO3BOJISIOT YCKOPUTH ONEPAIMY BCTABKH JJAHHBIX B TAOJIHITY, HCOOXOIHMMO
CO3/1aBaTh MHACKCHI JUIS YaCTO M3MEHSIEMBIX TaOIHII.

Bri0epuTe 00beKThI, KOTOPbIE HENMOCPEACTBEHHO He OTHOCATCH K 00beKTaM 0a3bl TIaHHBIX BO
BHEIIHEH mamMsiTH 6a3bl TaHHBIX.

NHunexcer

KypnanbHas uadopmanus

CayxeOHast nH(pOpMAIHS

CTpoku OTHOILLIEHUM

Moaynu npuKIagHBIX TPOrpPaMM

Kakoe BbIcka3bIBaHUe HeCNIPaBEAJIMBO MO OTHOLIEHUIO TepMuHa « TpaH3akuus»

Kaxxnast Tpan3akiiys HaYuHACTCS TIPH 1IEIOCTHOM cocTosiHuM b/l 1 1oJKHA OCTaBUTh 3TO COCTOSTHUE
LEJIOCTHBIMHU TIOCJIE CBOETO 3aBEPIICHUS

st mommep kaHusi OrpaHUYCHUH IEJIOCTHOCTH HE JIOMYCKAETCs UX HapyUICHUE BHYTPH TPAH3AKIUH.
TpaH3aKIMKU pa3HbIX MOJIB30BATENEH HE TOJKHBI MEIIaTh APYT Apyry. MHade roBops, TpaH3aKIus
JIOJKHA paboTaTh TOJIBKO C HEPOTUBOPEUMUBBIMU JJAHHBIMU, HE UMES JOCTYTIA K TPOMEKYTOYHBIM
pe3yabTaTam.

Pe3ynbrarhl pabOThI BHITOJTHEHHOM TPAH3AKIIMHU JOJIKHBI COXPAHUTHCS B 0a3e JaHHBIX, JaKe €CITU 10
3aBepIICHUH TPAH3aKLIUU MPOU30iiIeT COON CUCTEMBI.

TpaH3akiuu pa3HbIX MOJIB30BATENICH HE TOJDKHBI MEIIATh APYT APYTY.
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Kakoro ypoBHs1 H30/TMPOBAHHOCTH TPAH3AKIMI He CyIIECTBYeT
OTCyTCTBHE 3aIIUCU «TPSI3HBIX JAHHBIX)»
OTtcyTcTBHE NOTEPSHHBIX U3MEHEHHH.
OTCyTCTBHE UTEHUS (TPA3HBIX JaHHBIX).
OTCcyTCcTBHE HEMOBTOPSIIOUINXCS YTEHUH.
st yero ucnosib3yercsi 00bekT Trigger?
Jnist 3agaHnst 3HAYEHUS CTOJIONA MO0 YMOTYaHHIO (€CIT OHO SIBHO HE OMPEENICHO IPU BCTaBKE CTPOKH)
Jiist pabGoThl ¢ BBIOOPKOH 3HaUeHUH U3 6a3bl JaHHBIX 110 3aPOCY KaK C BUPTYaIbHOM KIMEHTCKOM
Tabnuuen
Jlist orpaHuyYeHus 1uana3oHa 3HaueHH, XpaHUMBIX B CTOJIOLE TaOIHIIbI
Jnst paboThI «3anUCh 3a 3aIIUCHIO» C BBIOOPKAaMU 3a 0a3bl JaHHBIX
J171st KOHTPOJIS MPaBUIILHOCTH BBOAA U Moaudukanuii JaHHBIX B b1
st 4ero ucnoJib3yercsi 00beKT View
Jlnist 3aaHns 3HaYEHUs CTOJIONA O YMOIYaHMIO (€CIIM OHO SIBHO HE ONPEIENICHO IPU BCTaBKE CTPOKK)
Jnst paboThl ¢ BEIOOPKOI 3HaUEHUM U3 0a3bl JaHHBIX IO 3aMPOCy KaK ¢ BUPTYyalbHON KIMEHTCKOU
TalOJIMLEN
Jist orpaHUYeHus Tuamna3oHa 3HaYe€HHH, XPAaHUMBIX B CTOJIOIE TaOIHIIbI
Jliis paboThI «3amuch 3a 3aIMChI0» C BEIOOPKAMHU 3a 06a3bl TaHHBIX
... = 3TO CHIEHUAJTBbHBINA BU/ NPOLEAYPbI, KOTOPbIH BbINMOJIHSETCH CepBepoM 0a3 JaHHBIX
XpaHumas npouenypa
Tpurrep
Nunexc
Orpanuuenue
... - 3TO CHIEIUAJIBbHBINA BU/ NPOLEIYPbl, KOTOPbIH HeJIb3sl BHI3BATh M3 KIMEHTCKOI0
NPHJIOKEHUS M CBSI3aH C HEKOTOPBIM COOBITHEM, BOSHUKAKOIIEM NPH PeAAaKTHPOBAHUHN 00bEKTA
b/Jl
XpaHuMmas npoueaypa
Tpurrep
WNupekc
[IpencraBnenue
... = 3TO CHIeHAJTbHASA TA0JIMLA, IPEACTABIAIONIAs CIIMCOK HOMEPOB 3allUCeH M YKa3bIBAaKOLIas B
KAKOM IOPsiAKe UX HY’KHO NPeACTABJIATH
XpaHuMmas npoueaypa
Tpurrep
Nupekc
[IpencraBnenue
... -3TO BHPTYyaJbHas TA0/IMLA, NPEAOCTABIAOIIASA JAHHBIC U3 OJHOM HJIM HECKOJbKHX
peajJbHbIX TA0JINL
XpaHuMmas nporeaypa
Tpurrep
WNupekc
[IpencraBnenue
Yto Takoe SQL?
SI3BIK pa3sMeTKH 0a3bl JAHHBIX
CTpyKTypHpOBaHHBIN S3bIK 3aIIPOCOB
SI3BIK IPOrpaMMHUPOBAaHUS HU3KOTO YPOBHS
SI3bIK IpOrpaMMUpPOBaHNUS BEICOKOT'O YPOBHS
SQL npexnasHa4eH 1Jis1 padoThI ¢
HepapxuueckuMHU MOAEISIMU JaHHBIX
CeTreBbIMM MOJECIISIMU JAHHBIX
PensmoHHBIMM MOJENIIMU JaHHBIX
Kak ynanute u3 Tabaunnsl data Bce 3anucu, noJjie info_id koTopbix He 3anoJiHeHO?
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DROP TABLE dat

DELETE FROM data

DELETE FROM data WHERE info_id LIKE»

DELETE FROM data WHERE info_id IS NULL

DELETE FROM data WHERE info_id NOT NULL

Kakasi u3 npeacraBjieHHbIX KOMAH/ CJYKHUT AJI51 U3BMEHEHHUS CTPYKTYPbI CylleCTBYIOIE
TA0JINUBI?

ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

Kakasi u3 npeacraBjieHHbIX KOMAH/I CJIYKUT AJIs1 MOAM(PUKAIMN TaHHBIX B Ta0aunax?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

INSERT INTO

Kakmue u3 npeacraBiaeHHbIX KOMAH/ CJIYKAT AJIs1 YAaJeHUs TA0 ubl?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

st yero ucnoab3yercst komanga GRANT?

Jlist Ha3HAYEHUS TIOJIB30BATEIISAM IIPAB IOCTyIa K 00beKTaM 0a3bl JaHHBIX

Jnst mony4eHust SKCKIIIO3UBHOTO MpaBa A0CTyMa K 0aze JaHHbBIX

Jlist 3ampernieHust ocTyna mojiab3oBaTeneil K 00bekTaM 0a3bl JaHHBIX

Jl71st OTKJIOHEHUS IPaB POJIU MOJIB30BATEINS HA AOCTYI K 00beKTaM 0a3bl TaHHBIX
st yero ucnosab3zyercsa komanga REVOKE?

Jlnst Ha3HaueHUs MOJIb30BaATENIAM IMIPaB I0CTyIa K 00beKkTaM 0a3bl JaHHBIX

JLiist mosTy4eHust SKCKITFO3UBHOTO MpaBa JOCTyIa K 0a3e JaHHBIX

st 3anpenienust 1ocTyna nojiab3oBaTeneil K 00bekTaM 6a3bl JaHHBIX

JIJ1st OTKJIIOHEHUS TIPaB MOJIB30BATENs Ha TOCTYI K 00BbeKTaM 0a3bl JaHHBIX
Kakoii n3 nepe4ucjieHHbIX ONIEPATOPOB OTHOCUTCS K SI3bIKY ynpasjenus 1anueiMu (DCL)?
Update - u3mMeHeHHe 3HAYCHUH B TOJISAX TAOIHUIIBI

Grant — cozianue B cucteMe 0€30MacHOCTH pa3pelaronieif 3aucu JUIsl MoJIb30BaTeNs
Select —BbIOOpPKaA CTPOK, YAOBIECTBOPSAIONINX 33JaHHBIM yCIOBUAM

Create — co3ganue TabIuIbl, HHACKCA

Drop — ynanenue TabIuIbI

Alter — u3MeHEHHE CTPYKTYPBHI TAOJIUIIBI

Insert — BcTaBka cTpoK B TaOIHILy

Delete — ynanenue cTpok U3 TaOIHIIBI

Kaxoii u3 nepe4ucjieHHbIX ONIEPATOPOB OTHOCUTCS K SA3bIKY onpeaesenus Aanabix (DDL)?
Update - u3meHeHWEe 3HAUYCHUM B MOJISX TaOTUIIBI
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Grant — co3ianue B cucTeMe 0€30MMacHOCTH pa3pellaroniei 3aucu JUIsl oJIb30BaTeNs
Select —BbIOOpPKA CTPOK, YAOBIETBOPSAIOINX 33JaHHBIM YCIOBUAM

Create — co3manne TaOIUIBI, MHIEKCA U T.1.

Insert — BcTaBka cTpoK B TaOIMILy

Delete — ymanenue cTpok U3 TaOIHIIBI

Deny - coznanue B cucteMe 0€30MacHOCTH 3alpeIiaoneil 3amucu A MoJIb30BaTels
Kakoii n3 nepe4ucIeHHbIX ONIEPATOPOB OTHOCUTCS K SI3bIKY MAHUITYJIMPOBAHMA JAHHBIMH
(DML)?

Update - m3MeHEeHHE 3HAYCHUH B TIOJISX TAOJIHUIIBI

Grant — co3ianue B cucteMe 0€30MacHOCTH pa3pellaroliel 3auc A MOJIb30BaTels
Create — co3manue TaOJHUIBI, HHIEKCA

Drop — ynanenue TaGnuisl

Alter — ©3MEHEHUE CTPYKTYPHI TaOIHIIBI

Insert — BcTaBka cTpoOK B TaOIHILy

Yro nenaer oneparop INSERT?

BCTaBJIIET CTPOKY C 3aJJaHHBIMH 3HAYCHUSMU 3JIEMEHTOB B TaOJIHUILY

BCTABJISIET CTOJIOCTI C 33/IaHHBIMU 3HAUYECHUSMH JIEMEHTOB B TaOJIHILy

BCTaBJIIET CTPOKY C 33JJaHHBIMH 3HAYEHHUSAMU 3JIEMEHTOB U 3HAYEHUSMHU 0 YMOIYaHHIO B TaOIHUILY
BCTABJISIET CTOJIOCTI C 33JaHHBIMU 3HAYEHUSMH JIEMEHTOB U 3HAUCHHMSIMH 110 YMOJTYaHUIO B TaOJIHILy
B xaxom npenno:xxkennu oneparopa INSERT yka3bpiBaloTcs BecTaBiisieMble B TaOIHILy 3HAYEHHUA?
INSERT

VALUES

FROM

WHERE

Kakue ciyxe0HbIe ¢JI0Ba MOI'YT HCIIOJIB30BaThesl B onepatope INSERT?

FROM

WHERE

VALUES

GROUP BY

Kakue ciyxe0HbIe ¢JI0Ba MOI'YT HCII0JIB30BaThesl B oneparope DELETE?

WHERE

INTO

VALUES

GROUP BY

Kaxkue CYB/] oTHOCATCH K KJIMEHT-CEPBEPHBIM?

ACCESS

ORACLE

DB2

BORLAND PARADOX

Kakune CYB/] oTHOCsATCH K (paili-cepBepHbIM?

ACCESS

MS SQL-cepsep

ORACLE

INTERBASE

Kakue CYB/l ucnosib3yroTcs 1jisi Opranu3anum 0a3 TaHHbIX B KPYIHBIX OPraHu3anusax
(OTHOCATCH K NPOMBINLJICHHBIM)?

ACCESS

MS SQL SERVER

FoxPro

PARADOX
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Bonpocsl k 3auery

[lepeuncnauts nepcoHanbHble U npodeccuoHanbubie CYBJ[. Kakue BO3MOXHOCTH
obecnieunBaeT rcnoiib3oBaHue npodeccruonanbubix CYB/I.

Oransl pazpadorku AUC.

ApPXUTEKTypa «KIHEHT-cepBep». OCHOBHOU MPUHIIUIT TEXHOJIOTHH «KJIUEHT-CEPBEP»

[TonsiTHE MPE3eHTAIIMOHHON JTOTUKU, OM3HEC-TIOTUKHU U JIOTUKH 00paOOTKH JTaHHBIX

Mopenb yaanennoro ynpasieHus gaaasiMu FS (Monens daiinoBoro cepsepa). JloctonHncTBa
HEJOCTaTK!

Mopenb yaanenHoro goctymna k g1anabpiM (RDA). JloctonHCTBa M HETOCTaTKU

Monens (akTUBHOTO) cepBepa 0a3 qaHHBIX. J|0CTOMHCTBA U HEAOCTATKU

Moaens cepBepa npuiioxKeHu. JJOCTOMHCTBA U HEIOCTATKU

ApxuTekTypa cepBepa 0a3 naHHbIX. LleHTpanu3zoBaHHas apxuTekTypa u Mojens 1:1.
HenocraTku. ApxuTekTypa BbIIECICHHOTO cepBepa (MHOTOMIOTOKOBAs CEpPBEPHAst apXUTEKTYpa).
Henocrarku

. ApxuTtexkTypa BUpTyaJbHOro cepBepa. HeqoctaTku. MHOTOHUTHEBAS MYyJIbTUCEPBEPHAs

apXUTEKTypa
Tunbl napannenusma.

TpeboBanus k 6ezomacHocTy pensunoHHbIX CYB/]

[Tonp3oBarenu CYB/I. O6wekThl foctyna. [IpuBunerun. Onepatopsl SQL a1 ycTaHOBKH
npusuieruil. [Ipumepsr.

OcHOBHBIE CITOCOOBI OTIPEACIICHHsI TPYI Mojb3oBateneld. Pob. Mexanuswm posneit. Co3nanue
pousn. IIpumep

[Tonsitne Tpan3zakuuu. CBOMCTBA TpaH3aKIMU. BapraHThl 3aBepiieHUs TPaH3aKIUH.
Pacmmpennas moaens Tpan3akiuu. Cmech Tpanzakiuid. I'paduk 3amycka Habopa TpaH3aKLIUi.
[Tpo6nembl mapannenbHOl paboThl Tpanzakuuid. [Ipobaema motepu pe3yabTaToB OOHOBICHHUS.
HeakkypaTtHoe cuuThIBaHUE

. [Ipobiemb! mapannenbHOM paboThl TpaH3akmuii. [[pobiieMa HECOBMECTHMOTO aHAIIH3A.
19.

Konkypupyromue tpanzakiun. KoHpaukTel Mexay Tpanzakuusmu. ['paduku 3amycka Habopa
Tpan3akuuu. CrocoObl pa3peieHus] KOHKYPEHIUI MEeXy TpaH3aKLIUIMU.

Tumnb 6:10kupoBoK. [IpoTOKON JOCTYTIA K JaHHBIM. Y POBHU OJIOKUPOBAHUSI.

VYrpasnenue TpansakuusMu. KomaHapl yripaBiaeHUs: TpPaH3aKIUSAMU.

SIBHBIE TpaH3aKUKH. BioKeHHbIE TPaH3aAKLIMHU

YmpasieHnue 6J10KUpOBKaAMHU

TynukoBble OJOKUPOBKH

YpoBHH H30S1IUN

Pexxumbr SQL. IIporecc BoimonHEHUS onepaTopoB sql

Knaccudukanust ¢aitnoB u GaillioBeIX CTPYKTYP

@aiisbl IPSIMOT0O U MOCIEI0BATEILHOTO JOCTYyIa

JocTym k ¢aiiny ¢ UCroJIb30BaHUEM METOO0B XEITUPOBAHUS

ITonsTre Koum3ui. MeTonbl pa3peleHns KOJIU3HN

[Tonsitne nunexkcHoro daitna. [TnoTHeIN nHAEKC. HermmoTHBIN HHIEKC.

Nunexcol B BuAe B-nepeBbes.

KnactepuzoBaHHbIi HHIEKC

Hexnacrepru3oBaHHbBIM HHIEKC

[IpencraBnenue cBsi3u 1:M B cTpykTypax xpaHenus. OqHoHanpasiieHHble yka3arenu. [Ipumep.
JIByHamnpaBneHHble yka3arenu. [I[pumep. Anroputm nomcka 3amnucu B cBszsax 1:M
WNHBepTUpOBaHHBIE CIIHUCKU

CtpaHnyHast opraHu3alys JaHHbIX. DKCTEHTHI. Tunbl 3KkcTeHTOB. Tunel crpanui. [lapamerpsl
CTpaHHI]

Crpanuusl pazmenieHust. Ctpanunbl 1aHHbIX. CTPOKH TaHHBIX. IHIEKCHBIE CTPAHULIBI.
TeKkcTOoBbIE CTPAHHULIBI.
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39. Crpykrypa ¢aiinoB B Ms SQL Server. Pazaensemas namsth

40. CpaBuutensHble Xapakrepuctuku SQL CYB/I: Oracle, MS SQL Server, IBM DB2, Informix

41. Kondurypauuu Tunsl moysb30Bareiei.

42. Apxutektypa (pu3ndecKuil 1 JOTHIECKUI YPOBEHbD)

43. Tabnuunbie mpocTpancTBa. CErMEHTHI, SKCTEHTHI U OJIOKHU TaHHBIX.

44. Ox3emmusip. SGA, PGA

45. Ilpoueccel. 7 OCHOBHBIX (DOHOBBIX MPOLIECCOB

46. ®ynkuuu CYB/l. UHcTamauus

47. Ilporpammusie cpeactBa Oracle. OcHoBHBIC QyHKIMH yripaBieHus. Co31aHNE MMOJIB30BATENS U
HacTpoHKa IpaB AOCTyIHa.

48. O0wekTsl B]]

49. Co3nanue tadmuil. TUIIBI TaHHBIX

50. Co3naHue UHAECKCOB

51. Co3nanue npeacTaBieHUI

52. Co3paHue nocneaoBaTeabHOCTEN

53. OnpeneneHHbIe MM0JIb30BaTeNEM TUIIBI JaHHBIX. Co3/JaHNe CHHOHHUMOB

54. Co3nanue orpaHMYEHUN

55. Coznanue TaOIMYHBIX TPOCTPAHCTB

56. OcHoBHBbIE MOHATHS U KOHCTpyKunu SQL. Apxurektypa SQL

57. llonnepxxuBaeMblii Habop cumBonoB SQL. Apupmernueckue omnepaTtopsl U ONEPATOPHI
OTHOLIECHHUS

58. CtpykTypa nporpaMMsl 1 nepeMmeHHbsie SQL

59. YcnoBHble onepaTophl

60. L{uxasl

61. Kypcopsl

62. XpaHumble MPOLEAYPBI

63. dyHKIMU

64. Tpurrepsl

6. YueOHO-MeTOAM4YecKOe M HHPOPMALMOHHOE 0O0ecniedeHue U CIUTINHbI
6.1 Cnucok MCTOYHUKOB H JIUTEPATYPHI

Jlureparypa
Ocnoenas

1. basbr nannbix: yueonuk / JI.U. lllycrosa, O.B. Tapakanos. - M.: HUL] UH®PA-M, 2016. - 336 c.:
60x90 1/16. - (Breicmee obpa3oBanue: bakanaspuar) (I[lepemmnér 7bL[) ISBN 978-5-16-010485-0, 500
9k3 http://znanium.com/catalog.php?bookinfo=491069

2. IlpoexTrpoBanue MHGOPMAIMOHHBIX cucTeM U 0a3 naHHbIX/CTackimuHB.M. - HoBocu6.: HI'TY,

2012. - 100 c.: ISBN 978-5-7782-2121-5 http://znanium.com/catalog.php?bookinfo=548234

Jononnumenvnasn

1. ArameuoB B.I1. ba3el nannbix. B 2-x kH. Kuura 2. Pacnpenenennbie U yaaneHHbIe 0a3bl JaHHBIX :
yueonuk / B.II. AransiioB. — M. : Ul «DOPYM» : UHOPA-M, 2017. — 271 c.: un. — (Bricuiee
oOpasoBanue). http://znanium.com/catalog.php?bookinfo=652917

2. ba3el nansbIX. [Ipaktnueckoe mnpumenenue CYBJ[ SQL u NoSOL-tuna i npuMEHEHUS
IPOEKTHPOBaHUsI UH(OPMAIIMOHHBIX cucTeM: YuebHoe mocobue / Maptummu C.A., CumonoB B.JL.,
Xpamuenko M.B. - M.:JI ®OPYM, HUIL| UHD®PA-M, 2017. - 368 c.: 60x90 1/16. - (Boicmiee
obOpa3oBaHmue) (ITeperér 7B11) ISBN 978-5-8199-0660-6
http://znanium.com/catalog.php?bookinfo=556449



16

3. MeTonsl, MOJeNH, CpPeACTBa XpaHEHUS W 00paboTku naHHBIX: yueOHuk / D.I'. Jlamsu, FO.A.
3€JICHKOB. — M. By3oBckuii yUeOHHUK: NHOPA-M, 2017. — 168 c.
http://znanium.com/catalog.php?bookinfo=543943

4. Kynrteirusn, O. II. AgmunuctpupoBanue 6a3 manHbelx. CYBJ[ MS SQL Server [DnexTpoHHBIH
pecypc] : yueb. mocobue / O. I1. Kynteirun. - M.: MOIIA, 2012. - 232 c. - (YHuUBEpCUTETCKAs cepus).
- ISBN 978-5-4257-0026-1 . http://znanium.com/catalog.php?bookinfo=451114

6.2 IlepeyeHb pecypcoB HH(POPMANMOHHO-TEICKOMMYHUKAMOHHOM ceTH « MHTEepHET».

DJIEeKTPOHHO-0MOAMOTeUHas cucTemMa «3HaHnyM» Pesxkum mpoctyna: http://znanium.com
HanmonaneHbiit oTKpbITHIN YHUBepcuTeT «MHTYUT». Pexum noctyna: https://www.intuit.ru/
Caiit Microsoft Pexxum noctyma: https://msdn.microsoft.com/ru-ru/library/

Hayunas 6ubamnoreka PI'TY Pexum noctyna: http://liber.rsuh.ru/

«CITFORUM»: Anamurrueckas napopmanus B chepe IT. Pesxxum nocryma: http://citforum.ru/

Nk W=

HarmonanwsHas anektponHas 6ubnmoreka (HObB) www.rusneb.ru
ELibrary.ru Hayunas snekrponnas 6ubnuoreka www.elibrary.ru
Cambridge University Press

SAGE Journals

6.3 IlpodeccuonasbHbie 6a3bl JaHHBIX H MH(POPMAIHOHHO-CIPABOYHbIE CHCTEMbI

Joctyn k mpodeccruoHanbHbIM 06a3aM naHHBIX: https:/liber.rsuh.ru/ru/bases

WHpopManoHHbIe CIPAaBOYHbIE CUCTEMBI:
1. Koncynsrant Ilmoc
2. Tapant

7. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHHe TUCHUIINHBI

Jnst  oOecrmieyeHHs ~ JUCHUIUIMHBI — WCHOJB3YETCS  MaTepHalibHO-TEXHHUYEcKas  0asa
00pa30BaTEILHOTO YUPEIKACHHSL:
- Ons Jnekyutl: y4deOHBIE ayIUTOPHH, OCHAIIEHHBIE IOCKOH, KOMIBIOTEPOM WJIH HOYTOYKOM,
IPOEKTOPOM (CTallMOHAPHBIM MJIH TIEPEHOCHBIM) ISl IEMOHCTPALUH y4EOHBIX MaTEPHUAIIOB.

CocraB mporpaMMHOT0 00eCTIeYeHUS:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

- 0N NPAaKmMuyeckux 3aHAmuil; KOMIBIOTEPHBIH Kiacc WM JabopaTopHs, OCHAIIEHHBIE JIOCKOM,
KOMITBIOTEPOM MJIM HOYTOYKOM ISl ITperoiaBaTelis, KOMIbIOTEpaMHt JUIsl 00yYaromuxcs, IpoeKTOPOM
(cTalOHAPHBIM WUJIU MIEPEHOCHBIM) [Tl IEMOHCTPAIMH Y4EOHbIX MaTEpHUasIOB.

CocraB nporpaMMHOT0 00ECTICUCHHUS:
Windows

Microsoft Office

Microsoft SQL Server 2008
Mozilla Firefox

Kaspersky Endpoint Security

S e
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8. ObecneueHne 00pa30BaTEILHOTO MPOIECCA TSI JIUI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H HHBAJIH/I0OB

B xome peanmuzanyy JUCHUIUIMHBI HCTOJB3YIOTCS CIEAYIOUINE OMOJHUTEIHHBIE METOJIbI
0o0y4eHHs, TEKyIIero KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOUYHON arTecTaluu OO0ydyaroluxcs B
3aBUCUMOCTH OT WX UHAUBUIYAIBHBIX OCOOCHHOCTEH:

® Uil CIIETIBIX U CHA0OBUIAIIMX: JIEKUUU OGOPMISIOTCS B BUAE JJIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TOMOIIbI0 KOMIBIOTEpPA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00€CIIeUCHHEM;
MUCHMEHHBIC 3a/IaHUS BBITOJNHSAIOTCS Ha KOMIBIOTEpE CO CHEIHAIM3MPOBAHHBIM TTPOTPAMMHBIM
obOecrieyeHreM WM MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; OOECHEeUMBAETCS HMHIWBUIYaITbHOE
paBHOMepHOe ocBelieHne He MeHee 300 JIOKC; NIl BBIMOJIHEHUS 3aJaHUs TpPU HEOOXOAMMOCTU
MPEIOCTABIIACTCS YBEIMYMBAIOIIEE YCTPONCTBO, BO3MOXKHO TaKXKE HCIOJIB30BaHHE COOCTBEHHBIX
YBEJIIMYUBAIONINX YCTPOUCTB; MUCHMEHHBIC 3a/IaHMs O(DOPMIISIFOTCS YBEIHYCHHBIM MIPH(TOM; IK3aMeH
1 324€T MPOBOJATCS B YCTHOM (hOpME MITH BBITIOJHSAIOTCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEpE.

® Ul TUIyXUX M CIAOOCIHBILIAIINX: JIGKIUU OQOPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTa,
00  TPENOCTaBIISICTCS  3BYKOYCWIHMBAIONIAS — ammapaTypa HWHAWBUAYAIBHOTO  TOJB30BAHUS;
MUChbMEHHBIC 3aJ]aHUSl BBIMOJIHSIOTCS HAa KOMIIBIOTEPE B MHCBMEHHON QopMme; 3K3aMeH U 3auéT
MPOBOJISTCS B MUCHbMEHHOM (hOpMe Ha KOMITBIOTEPE; BO3ZMOYKHO IIPOBEICHUE B (DOpME TECTHPOBAHUSI.

® Ui JIUI[ C HapyUICHUSIMH OIOPHO-JBUTaTENIbHOTO ammapara: JeKIUH o(QOopMIIIOTCS B BUIE
AIIEKTPOHHOTO JIOKYMEHTa, JOCTYIIHOTO C TIOMOMIbIO KOMIBIOTEpa CO CIEHUAIN3UPOBAHHBIM
IPOrpaMMHBIM ~ OOECHeUYeHHEM; TMHCbMEHHbIE 3aJaHusl BBIMOJHSIIOTCS HA KOMIIBIOTEPE CO
CHENHMATU3UPOBAHHBIM MPOTPAMMHBIM 00€CIIEUEHUEM; SK3aMEH U 3a4éT MPOBOJATCS B YCTHOU (popme
WJIH BBITIOJIHSIOTCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEpE.

[Tpu HEOOXOIUMOCTH MpeTyCMaTPUBACTCS YBEIMUEHUE BPEMEHH ISl TIOATOTOBKU OTBETA.

[Ipouenypa npoBeneHUs MPOMEKYTOUHOM aTTecTaluu g oOydarolluXcs yCTaHABIMBAETCS C
y4€TOM MX MHAMBHIYaJbHBIX NCUXO0(pU3ndecKux ocodbeHHocteil. [IpomexxyTouHas arrectaiys MOXeT
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipu mpoBeneHUMU TPOLEAYPHl OLEHUBAHUS PE3YJIbTaTOB OOyUYEHHs IpelyCcCMaTpUBaeTCS
UCTIOJIb30BaHNE TEXHUYECKHUX CPEACTB, HEOOXOMUMBIX B CBS3HM C WHAWBUIYATBHBIMH OCOOCHHOCTSIMU
oOyvarommxcsi. OTH CpeAcTBA MOTYT OBITh TPEAOCTAaBIEHBl YHHUBEPCUTETOM, WJIM MOTYT
MCTIOJIb30BaThCsl COOCTBEHHBIE TEXHHUECKUE CPENICTBRA.

[IpoBeneHune mporeaypsl OLEHUBAHUS PE3yIbTaTOB OOYYEHHsI JAOIMYCKAeTCsl C MCIOJIb30BaHUEM
JTVICTaHITMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHA.

OOecneunBaeTcst AOCTYN K HH(GOpPMAIMOHHBIM U OubimorpaduyeckuM pecypcam B CETH
WuTepHeT 1 Kakaoro odydatonierocs B popMax, alaiTHPOBAHHBIX K OTPAHUYCHHUSAM UX 3I0POBbS U
BOCHPUATHS WH(POPMALIUU:

e Uil CIENBIX W CHAa0OBUIAIIMX: B TMedaTHOW Qopme yBenudeHHbIM Mipudrom, B (opme
AJIEKTPOHHOTO IOKyMEHTA, B hopme ayauodaiiia.

® /115l TIyXUX U CIa0O0CIBIIIANINX: B IEYaTHON Gopme, B PopMe 3JEKTPOHHOTO TOKYMEHTA.

e 17151 00y4aroIUXCcs ¢ HApYUICHUSIMU OMOPHO-/BUTATENILHOTO ammapaTa: B medaTHoi ¢opme, B
(dopmMe MEKTPOHHOTO JOKYMEHTa, B (hopMe ayanodaiina.

Y4eOHble ayIUTOpUU I BCEX BHUJOB KOHTAKTHOM HM CaMOCTOSITEIBHON padOThI, HaydHas
OuOMIMOTEeKa W WHBIC TOMEIICHUS i1 OOyYEeHHS OCHAICHBI CHEIUAIbHBIM O0OpYJAOBaHHEM |
y4eOHBIMH MECTaMH C TEXHHYECKUMHU CPEJICTBAMHU O0yUCHUSI:

® J[JIs1 CJIETIBIX W CITA0OBUASIINX: YCTPOMCTBOM /Ui CKAHWPOBAHUS U YTEHHUS ¢ Kamepoil SARA
CE; nucnneem bpaitng PAC Mate 20; npuntepoMm bpaiins EmBraille ViewPlus;

o Uil TIYXUX W CIa0OCIHBIMIANINX: aBTOMATH3UPOBAHHBIM pa0OYUM MECTOM Ui JIOJCH C
HapYIICHUEM CIyXa M CIa0O0CIIBINIANINX; aKyCTUICCKHH YCUIIHTETh H KOJIOHKH,
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o Uisi OOYYalONIMXCS C HapYUICHUSMH OIMOPHO-IBUTATEILHOTO ammapaTa: NepeIBUKHBIMHU,
perynupyeMbiMu 3proHoMuueckumu maptamMmu CHU-1; KOMOBIOTEpHOM TEXHHKOW CO CIEIHATbHBIM
MIPOrPaMMHBIM 00€CTIeYeHUEM.

9. MeToanueckne MaTepHaJibl

9.1 IlnaHbl NPAKTHYECKUX 3aHATHI

ITpakTyeckas padora Ne 1 fA3pik Transact-SQL. Komnonentsr SQL
I{enb: PaccMoTpeTh OCHOBHBIE OOBEKTHI M Oa30BbIe onepaTopsl si3bika Transact-SQL

¢ OcHoBHbIe 00BeKTHI SQL
¢ Tune! JaHABIX

¢ ®ynkuuu sa3bika SQL

¢ CkansipHble onepaTopbl

¢ 3nauenuss NULL
YpaxHeHus

Ynpaxnenue 1

Kaxkas pazauna mexy uncinoBbiMu Tunamu gaHHbeIX INT, SMALLINT u TINYINT?

VYnpaxuenue 2

Kaxkas pazuuna mexnay tunamu gaHHeix CHAR u VARCHAR? Koraa cineayer ucnosib3oBaTh
TIEPBBIi, a HE BTOPOIL, U HA0OOPOT?

VYnpaxuenue 3

Kak mactpouts cronben tuna nanaeix DATE mist BBoja 3HaveHwmii B hopmare 'rrrr/mMm/mi'?

B cneayromux AByx ynpaxHeHMsX ucnonb3yite mHcTpykuuto SELECT B okHe pemakropa
3ampocoB cpenctBa Management Studio 11 BbIBOAA pe3yJbTaTOB BCEX CUCTEMHBIX (YHKIMHA U
rnmobanbHeix  mepemeHHbIX.  (Hampumep, wmucTpykmuss SELECT  host id ()  BemBOgmT
UICHTU(PUKAIIMOHHBII HOMEp TEKYIIEro X0CTa.)

Vnpaxuenue 4

Hcnonb3ysa cucreMHble (YHKLIMH, Y3HalTe WACHTU(UKALMOHHBIA HOMep 0a3bl JaHHBIX test,
KOTOPYIO CO3/1aJii Ha POILION JabopaTopHO# padoTe.

YpaxHenue 5

Hcnonb3ys cucTeMHble IEpEMEHHBIE, Y3HANUTE TEKYILYIO0 BEPCUIO MPOrPaMMHOT0 00eCeueHus
CUCTEMBI 0a3bl JAHHBIX U UCTIOJIb3YEMBbIH B IPOTPAMMHOM OOECIIEYEHUN S3bIK.

Vnpaxuenue 6

Hcnonb3ys OMTOBBIE onepaTopsl &, | U, BBIINOJHUTE CIEIyIOIME ONEpalui HaJl OUTOBBIMU
CTPOKaMHU:

(11100101) & (01010111)

(10011011) | (11001001)

(10110111) ~ (10110001)

Vnpaxuenue 7

Kakumu OyayT pe3ynbTarhbl clieAyrouux BblpaxeHui? (Belpakenne A — uyucioBoe, a B —
JIOTUYECKOE.)

A +NULL

NULL = NULL

B OR NULL

B AND NULL

Ynpaxunenue 8

B kakux ciydasx MOXXHO HCIIOJIb30BAaTh KaK OJMHApHBIE, TaK M JBOMHbBIE KaBBIUKHU MJIs
OIpPECIICHUSI CTPOKOBBIX U BPEMEHHBIX KOHCTAHT?
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Vnpaxuenue 9
Yro Takoe HICHTUPHUKATOP C OTPAHMYUTEISIMA M KOrja TpeOyeTrcs HCIONb30BaTh
UACHTU(PUKATOPBI ATOrO TUHA?

IIpakTHyeckas padora Ne 2 SI3bIKk onucaHusi JaHHBIX

Llens:

Paccmotpets Bce nncTpykimu Transact-SQL, cBs3aHHBIE € A3BIKOM ONMUCAHMS TaHHBIX

* Co3ganne 00bLEKTOB 0a3 JaHHBIX

¢ MonudunmpoBanre 00bEKTOB 06a3 TaHHBIX

* V nanenue o0bEKTOB 0a3 JaHHBIX

YnpaxHenus

VYnpaxuenue 1

Ucnone3ys unctpykiuio CREATE DATABASE, co3paiite HOByro 0a3y maHHbIX test db,
3aJ1aB sIBHbIE crienuUKayy 11 GailioB 6a3bl JaHHBIX U KypHasa TpaH3akuuil. Paiin 06a3bl TaHHBIX C
normvyeckuMm uMmeHeMm test db dat coxpamsiercs B ¢usmdueckom daitte C:\tmp\test db.mdf, ero
HayalbHbI pazmep — 5 MOaiit, aBToyBenuueHue no 8%, MakCUMalbHBIH pa3Mep HE OTrpaHHUYEH.
daiin KypHaiIa TpaH3aKIUH ¢ JorndeckuM mMeHeM test db log coxpansiercs B pusudeckoM daiiie
C:\tmp\test db log.ldf, ero nawaneHblii pazmep — 2 Mobaiita, aBToyBenumuenue no 500 Koaiir,
MaKcUMaJbHBIN pazmep 10 Mobaiir.

VYnpaknenue 2

Ucnone3yst maCTpyKImio ALTER DATABASE, nobGaBbre HOBBIM (aiin xypHama B 0asy
naHHbIX test db. @aiinm coxpansercs B Qusuueckom ¢aitie C:\tmp\emp log.ldf, ero HauanbHbIHA
pa3mep — 2 Mo0aiiTta, aBToyBennyeHue 1o 2 Moaiita, MaKCUMaJIbHBIN pa3Mep HE OIrpaHUYEH.

VYnpaxuenue 3

Ucnone3ys uactpykimio ALTER DATABASE, u3mennurte HauanbHbIA pazmep (aiina Ga3el
naHHbIX test db Ha 10 Moaiir.

VYnpaxuenue 4

B npumepe 4 11 HEKOTOPBIX CTOJOLOB YETHIPEX CO3JAHHBIX TAOJUI] 3alpelieHbl 3HAUYCHUS
NULL. Jlns KakuX U3 3TUX CTOJIOLIOB 3TO ONpeAETICHUE SBISIETCS 00s3aTeIbHBIM, a IS KaKuX HeT?

VYnpaxnenue 5

[Touemy B mpumepe 4 TuI AaHHBIX A7 cTosO1OB dept no u project no ompenenex kak CHAR,
a He KaK OJIUH U3 LIEJIOYNUCIICHHBIX TUIIOB?

VYupaxuenue 6

Coznaiite Tabiuipl customers u orders, coaepikaimye MEPeUnCISHHbBIE B CISTYIOICH TadauIe
ctonO1bl. He 00BsABIIANTE COOTBETCTBYIOUINE IEPBUYHBIN U BHEIIHUE KITIOYH.

customers orders

customerid char(5) not null orderid integer not null

companyname varchar(40) not null customerid char(5) not null

contactname char(30) null  orderdate date null

address varchar(60) null shippeddate date null

city char(15) null freight money null

phone char(24) null shipname varchar(40) null

fax char(24) null shipaddress varchar(60) null

quantity integer null

Ynpaxuenue 7

Ucnons3ys uHcTpykuuio ALTER TABLE, no6aBbre B Tabmuiyy orders HOBBIH cTosOen
shipregion. Cton6er J0KeH UMETh IESIOYUCIICHHBIA TUTT JAHHBIX U pa3pemaTh 3HaueHuss NULL.

VYpaxuenue 8

Ucnons3yss mHCcTpykiumio ALTER TABLE, u3smenutre Tun nmanHeix crosnbma shipregion ¢
IIEJIOUMCIIEHHOTO Ha OyKBEHHO-IIM(PPOBOH ATHMHOHN 8 cuMBOJOB. CTONIOEI] MOXKET COJepKATh 3HAYCHHUS
NULL.



20

Vnpaxuenue 9

VY nanute co3naHHbIi panee cronoer shipregion.

VYnpaxuenue 10

JlaiiTe TOuHOE OMHCaHWE MPOUCXOSAIIEMY MPH YJAJICHUU TaOIUIBI C MOMOIIBI0 UHCTPYKIIHH
DROP TABLE.

VYnpaxknenue 11

Cozpnaiite 3aHOBO TaOnMIBI customers U orders, YCOBEPIICHCTBOBAB UX OIPEICICHUE BCEMU
OTpaHUYCHUSMU TIEPBUYHBIX U BHEIIHUX KITIOUEH.

VYupaxuenue 12

Hcnonwiys cpeny SQL Server Management Studio, monpoOyiiTe BCTaBUTh CIAEAYIOUIYIO HOBYIO
CTpPOKY B Tabnwmity orders:

(10, 'ord0l', getdate(), getdate(), 100.0, "Windstar', 'Ocean’, 1).

[ToueMy crcTeMa OTKa3bIBACTCS BCTABIISATE ATY CTPOKY B TaOIHITY?

VYnpaxuenue 13

Ucnone3ys unctpykiuio ALTER TABLE, omnpenenute 3HaueHHE MO yMOJYaHHUIO CTOJOLA
orderdate Tabmuib! orders B BUAE TEKyIIEH JaThl 1 BpEMEHU CUCTEMBI.

VYnpaxuenue 14

Ucnonezyss wunctpykimio ALTER TABLE, co3paiite orpanudyeHue A oOecrieueHus
[IEJIOCTHOCTH, OTPaHUYMBAIOIICE JOMyCTHMBIC 3HAYCHUs CTOoJiOma quantity Ttabmwmbel orders
auara3soHoMm 3HadeHuit ot 1 go 30.

VYnpaxuaenue 15

OTto0pa3ute Bce OrpaHuYeHUs sl 0OecTIeueHUs [IeTOCTHOCTH TaOnuIibl orders.

Ynpaxuenue 16

[TompITaiiTech yaanuTh NEPBUYHBINA KITI0Y Ta0nHIbl customers. [Touemy 3To He yaaerca?

Ynpaxunenue 17

Y panute orpaHudeHue Ass o0ecredeHus 1EeI0CTHOCTU prim_empl, ompeaeneHHoe B MpuUMepe

VYnpaxuenue 18
B Tabnuie customers u3MEeHUTE UM CTOJIOIA City Ha town.

IpakTnyeckas padora Ne 3 3anpocsl

Lens:

Paccmotpets oneparops! yactu DML s3bika SQL

¢ Nuctpyknus SELECT. Ee npemyioxenus u GpyHKINHA
¢ [Tonzanpocsl

¢ Bpemennbie TaOmHIIbI

¢ OrnepaTopbl COETUHEHUS

¢ CBsi3aHHBIE TTOA3AMPOCHI

¢ TabnuuHbIe BBIPAKEHUS

VYnpaxxaeHus

Vnpaxuenue 1

BrimonauTe BRIOOPKY BCEX CTPOK M3 TaOIUITBI works on.

VYnpaxuenue 2

BrinonuuTe BBIOOPKY TaOEIbHBIX HOMEPOB BCEX COTPYAHUKOB C JOHKHOCTBIO KIIEPK

(clerk).

VYnpaxnenue 3

BrimonHuTe BBIOOPKY TaOeNbHBIX HOMEPOB BCEX COTPYIHHUKOB, KOTOpbIe pabOTaloT Haj
MIPOEKTOM p2 W 4el TabenbHBIM HOMep MeHbIne, ueM 10 000. Pemute 3Ty 3amady, UCMONB3ys JBa
pa3NUYHBIX, HO SKBUBAJICHTHBIX 3alpoca ¢ HHCTpyKLuei select.

VYnpaxuenue 4

BreimonmHuTe BBIOOPKY TaOENbHBIX HOMEPOB BCEX COTPYIHHKOB, KOTOPBIE HE MPUCTYMUIH K
pabote Hag ipoekToM B 2007 T.
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Vnpaxuenue 5

BeimonHuTe BBIOOPKY TaOedbHBIX HOMEPOB BCEX COTPYIHHMKOB MpoekTa pl ¢ BerylIUMH
JOJDKHOCTSIMU (T. €. aHaUTHK analyst 1 MeHeKep manager).

VYnpaxuenue 6

BrimonanTe BEIOOPKY BCEX COTPYAHUKOB MPOEKTA P2, Ubs TOJHKHOCTD €I1Ie He OTpe/IiesIcHa.

Ypaxuenue 7

BrimonanTe BEIOOPKY TaOETBHBIX HOMEPOB M (aMHIIMH COTPYJHHKOB, YbM MMEHA COJEpKAT
nBe OykBbI "t".

Vnpaxuenue 8

BeinonHuTe BBIOOPKY TaOENbHBIX HOMEPOB M MMEH BCEX COTPYAHUKOB, Y KOTOPBIX BTOpas
OykBa ¢ammmun "o" uian "a" (OyKBBI aHTIIMICKKE) U TIOCIeTHIE OYKBBI (pamuinn "es'.

VYnpaxuenue 9

BrimonanTe BRIOOPKY TaOEIBHBIX HOMEPOB COTPYAHUKOB, YbH OTAEIBI PACHONI0XKeHbI B CHITIIE
(Seattle).

Ynpaxuenue 10

BeimonnuTe BBIOOPKY (amMuiIuil 1 UMEH COTPYAHHMKOB, KOTOpbIE MPUCTYNWIN K paboTe Haj
npoektamu 4 suBaps 2007 r.

VYnpaxuenue 11

CrpynmupyiTe Bce OTAETBI TI0 UX MECTOHAXO0XKICHUIO.

VYnpaxuenue 12

O6bsicaure pasnuiy mexay npemioxennsmu DISTINCT u GROUP BY.

VYnpaxuenue 13

Kak npennoxxenue GROUP BY o6pabatsiBaer 3nauenust NULL? [lono6na nu aTa 00paboTka
0OBbIYHOM 00paboTKe ITUX 3HAUCHUIN?

VYnpaxuenue 14

OO6mbsacHuTe pasHuLy Mexay arperatHbpIMu GyHKuusMu COUNT(*) u COUNT(column) .

Ynpaxuenue 15

BrimonauTe BRIOOPKY HAaMOOIBIIETO TAOSIEHOTO HOMEpa COTPY THHKA.

Ynpaxuenue 16

BbimonHuTe BBIOOPKY JOJDKHOCTEH, 3aHUMAaeMbIX OoJibIlle, YeM JABYMs COTpPYIHUKaMH.
Ynpaxuenue 17

BeimonHuTe BBIOOPKY TaOeIbHBIX HOMEPOB COTPYIHUKOB, KOTOPBIE WJIM HUMEIOT IOJIKHOCTb
kiepk clerk, nunu paborator B otaene d3.

VYnpaxuenue 18

OO0BsicHUTE, TOUYEMY CJICTYIONINN 3apOoC HEMPABUIbHBIM.

SELECT project name FROM project WHERE project no =

(SELECT project no FROM works on WHERE Job = 'Clerk")

HcnpaBbTe CHHTAaKCUC 3a11poca.

Ynpaxuenue 19

KakoBo mpakTuyeckoe NpuMeHEHNEe BpEeMEHHbIX Ta0auil?

Ynpaxuenue 20

OO0BsicHUTE PA3HUILY MEXKIY TTI00ATHHBIMU U JIOKATHHBIMU BPEMEHHBIMH TA0JIHIIAMHU.

I[TPUMEYAHUE

B pemeHusx Bcex NMOCIEAYIOIUX YIIPAKHEHUN 110 ONlEpaliy COCAUHEHUS UCIIONIb3YITE SIBHBIN
CHUHTAaKCHC.

VYnpaxuenue 21

Cozpnaiite caeayromue cCoeTuHeHNs Ta0uIl project 1 works on, BBITIOJTHHB:

. €CTECTBEHHOE COEAMHEHNUE;

. JIEKapTOBO MPOU3BEIACHUE.

Ynpaxuenue 22

CKOJIBKO YCJIOBHH COCTMHEHUSI HEOOXOIUMO U COSMHEHUS B 3ampoce N TadauI?
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Ynpaxuenue 23

BeinonnuTe BEIOOPKY TaOeIbHOTO HOMEpA COTPYAHUKA U JTOJDKHOCTU JJISl BCEX COTPYIHHUKOB,
paboTtaronux Haja mpoekroM Gemini.

VYnpaxuenue 24

BrimonHnTe BEIOOPKY UMEH U (paMUJIHIA BCEX COTPYIHHUKOB, paOOTAIOIINX B OT/EIE

Research unu Accounting.

Ynpaxuenue 25

BreimonxnuTe BBIOOpKY BCeX AaT Hayana paboThl ansi Beex kiepkoB (clerk), paGoraromux B
oraene dl.

VYnpaxxnenue 26

BeimonHnTe BBIOOPKY BCEX TIPOEKTOB, HaJl KOTOPBIMH pabOTarOT JBOE WM OOJIbIIe
COTPYJIHUKOB C JIOJDKHOCTBIO Kiepk (clerk).

VYnpaxuenue 27

BrimonanTe BRIOOPKY MIMEH U (haMuIIiii COTPYJHUKOB, KOTOPBIE UMEIOT TOJKHOCTh MEHEKED
(manager) 1 paboTaloT HaJ MpoekToM Mercury.

Ynpaxuenue 28

BeinonnuTe BBIOOPKY MMEH U (aMMIIMI BCEX COTPYAHUKOB, KOTOpbIE Hadyaau paboTaTh Haj
IIPOEKTOM OJJHOBPEMEHHO, [0 KpallHEel Mepe, €Ille C OJHUM JIPYTUM COTPYIHUKOM.

VYnpaxuenue 29

BoinonHuTe BBIOOPKY TaOENbHBIX HOMEPOB COTPYIHUKOB, KOTOPBIE KUBYT B TOM K€ TOpPOJE,
rae Haxoaumrtcss ux otnen. (Mcmonw3yiite pacmmpeHHyro Tabnuiyy enployee enh 0a3bl JaHHBIX
sample.)

VYnpaxuenue 30

BrimonanTe BBIOOPKY TaOeNbHBIX HOMEPOB BCEX COTPYAHHUKOB, pabOTAOMUX B OT/AEIE
mapketuHra marketing. Co3naiite jBa paBHO3HaYHbIX 3aIIpoOca, UCTIONb3YA:

. OIepaTop COEAUHEHMS;

. CBSI3aHHBIN TOA3aIPOC.

IMpakTnueckas padora Ne 4 Xpanumblie npoueaypbl 4 onpeaesseMble M0Jab30BaTe/eM (PYHKIIMA

ens:

ITo3HakoMUTBCS € akeTaMu M noamnporpammamu SQL

¢ [IpouenypHbie pacimpeHus

¢ XpaHUMBIE IIPOLIETY PBI

¢ Omnpenensiemble OIb30BaTENEM (PYHKINN

YnpaxHeHus

VYnpaxuenue 1

Co3paiite maket ans BcraBkd 3000 ctpok B Tabmuiy employee. 3HaueHus cTonbia emp no
JIOJDKHBI OBITh OJIHO3HAYHBIMU B Auamna3zoHe oT 1 mo 3000. Becem sueiikam ctonbmoB emp Iname,
emp_fname u dept no npucBauBatorcs 3HaueHus "Jane", "Smith" u "d1" cooTBeTcTBEHHO.

Ynpaxunenue 2

W3menntre maker W3 ymnpakHeHUs | Takum oOpa3oM, 4TOObI T€HEpPUPOBATH CIydailHbIC
3HaYeHHUs Uil cTrosdna emp no, wucnoib3ys ¢yskmuio RAND. (IToackaska: mis moydeHHs
ciydaiiHbIX 3HaYeHU ucnonb3yiite cucteMusle pynkiuu DATEPART u GETDATE.)

IpakTnueckas padora Ne 5 Unaexcol. [lpeacraBienus

ens:

PaccMoTpeThMHIEKCH U UX POJIb B ONTHMU3AIMU BPEMEHU BBIMOJHEHHUS 3alpPOCOB, a TAKKe
00BEKThI 0a3bl TaHHBIX, KOTOPbIE HA3bIBAIOTCS MPEACTABICHUIMU

¢ OO0mue cBeacHUs

¢ S3e1k Transact-SQL 1 nHASKCHI
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PexoMenaanmu 1no co3faHuio ¥ MUCIOIb30BaHUIO UH/IEKCOB
CnenuanbHble TUIIBI HHIEKCOB

Nuctpykuunn s3e1ka DDL u npencraBnenus

Nuctpykunnu sa3pika DML u npencrasnenus
WNHuaexcupoBaHHbIE MTPEICTABICHUS

YpaxHeHus

VYnpaxnenue 1

Co3paiiTe HeKIacTepU30BaHHBIM HHIEKC Juid crosdma enter date Tabmuubl works on, ¢
3aI0JIHEHUEM IIPOCTPAHCTBA KaXKIOW CTPaHUIIbI TUCThEB MHIeKca Ha 70%.

VYnpaxknenue 2

Co3naiiTe 0JHO3HAUHBIN COCTaBHOM MHAEKC AJs cTOJI0OB emp Iname u emp fname Tabnuiibt
employee. byner nu kakas-1100 pa3HHLa, €CIM U3MEHUTH MOPSAIOK CTOJIOLOB B COCTABHOM MHEKCe?

Vnpaxuenue 3

Kak ynanute uHIeKC, KOTOPBIN ObUT HESIBHO CO3JaH Ul NEPBUYHOTO KJIt0Ya TaOIUIbI?

Vnpaxuenue 4

N3n0xuTE JOCTOMHCTBA M HEJOCTATKH HHAEKCOB.

B cunemyromux  4YeTelpex  YNpPaKHEHUSAX  CO3JalT€  MHIEKChI, KOTOpPHIE  IOBBICAT
NPOM3BOUTENBHOCTh 3ampocoB. [Ipenmonaraercs, uto Bce TaOnuubl ©Oa3bl JaHHBIX sample,
UCTIOJIb3YEMBIC B 3TUX YNPAKHEHUSIX, HMEIOT OO0JIBIIIOE KOJTMYECTBO CTPOK.

YpaxHenue 5

SELECT emp no, emp fhame, emp Iname FROM employee WHERE emp_Iname = 'Smith'

VYnpaxuenue 6

SELECT emp no, emp fname, emp Iname FROM employee WHERE emp Iname = 'Hansel'
AND emp fname = 'Elke'

Vnpaxuenue 7

SELECT job FROM works on, employee

WHERE employee.emp no = works on.emp no

Ynpaxunenue 8

SELECT emp Iname, emp fname FROM employee, department

WHERE employee.dept no = department.dept no AND dept name = 'Research'’

VYnpaxuenue 9

Co3paiiTe npeacTaBieHue, COAEprKalllee JaHHbIE IS BCEX COTPYJHHUKOB, KOTOPbIE pabOTaloT B
oraene dl.

Ynpaxuenue 10

Co3paiite mpencraBieHue g TaOIUIBI project, YTOOBI COTPYAHUKHA MOTJIM HMPOCMATPHUBATH
BCE JIaHHBIE TOW TAaOJIMIIBI, 32 UCKIIFOYCHHEM CToJI01a budget.

VYnpaxuenue 11

Co3paiiTe npecTaBiIeHue, coaepxaniee UM U (paMIINU BCEX COTPYAHUKOB, KOTOPbIE HaYaJIn
paboTaTh HaJ CBOMMH ITPOEKTaMH BO BTOpoii nosioBune 2007 .

VYnpaxuenue 12

BrimonnuTe ynpaxsaenue 11, nepeumMeHoBaB HCXOHBIE CcTONONBI emp fhame u

emp Iname B first u last cooTBeTCTBEHHO.

VYnpaxuenue 13

Hcnonb3ys mnpeacraBleHUE B yHOpaXHEHUH 9, oroOpa3uTe IOJIHBIE CBEICHMs s BCeEX
COTPYIHMKOB, Ubsi (haMHJIUsI HAUMHAeTCst ¢ OykBbl "M".

VYnpaxnenue 14

CospnaiiTe npeacTaBlIeHUE, COAEPIKAIIEe MOTHBIE CBEEHUS AJIs BCEX IIPOEKTOB, Ha/l KOTOPBIMU
paboTtaet coTpyaHuK no pammmmu Smith.

VYnpaxuenue 15

Moaudunupyite ycaoBue MpeACTaBICHUs B yrpaxHeHun 9 (ucnonb3ys nHeTpykinio ALTER
VIEW), 4T0o0bI npecTaBiIeHrne BO3BPALIAO JaHHBIE BCEX COTPYAHHUKOB, KOTOpbIe paboTaloT B OT/AENE
d1 winu d2 wim B 000uX OTHenax.

* o oo
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Ynpaxuenue 16

VY nanure npencTaBlieHUe, co3JaHHOE B ynpaxHeHud 11. YTo mpous3oieT BeleacTBUE 3TOTO C
IIpEJICTaBICHUEM, CO3AaHHBIM B yIIpakHeHuu 127

VYnpaxuenue 17

Hcnonw3ys npeacrapineHue u3 ynpaxHeHus 10, BcTaBbTe NaHHBIE AJI1 HOBOTO IPOEKTa, HOMEP
KOTOpPOTro p2, a uMs - Moon.

VYnpaxuenue 18

Cozpnaiite mpexacraBnenue (¢ mpemioxxkeHuem with check option), comepkamee nMeHna u
damMuIMM BceX COTPYJIHUKOB, ued TalenbHbI HOMep MeHblie, yeM 10000. Hcmonb3yst 3TO
IpeJCTaBIeHNEe, BCTaBbTE JIaHHBIE JJIs1 HOBOrO COTpyAHMKA mo ¢amminu Kohn, tabenbHbIl HOMEp
KoToporo 22123 u koTopslit padoTaer B otaene d3.

VYnpaxuenue 19

Bemmonnute ynpaxsnenue 18, He ucnonwsidys mnpennoxxkenue WITH CHECK OPTION, u
OIpe/ieIUTEe Pa3HUILy OTHOCUTEIIEHO BCTABKU HOBBIX JIaHHBIX.

Ynpaxuenue 20

Coznaiite npencrasienue (¢ npemioxenrnem WITH CHECK OPTION), coaep:xaiiiee moxHbIe
CBEJICHUSI M3 TaOMUIBl Works on Juis BceX COTPYAHHMKOB, KOTOpbIE Hadald paboTaTh Hall CBOMMH
npoektamu B 2007 u 2008 rr. 3atem Uit COTpyJHHMKA ¢ TaOelbHBIM HOMepoM 29346 u3MeHuTe naTy
Haydaia padoTel Haja mpoekToM Ha 06/01/2006.

VYnpaxknenue 21

Bemmonnute ynpaxsnenue 20, He ucnonwsidys mnpennoxenue WITH CHECK OPTION, u
OIpe/ieITe Pa3HUIy KacaTelIbHO MOJU(PHUIIMPOBAHUS TaHHBIX.

IIpakTuyeckas pad6ora Ne 6 Tpanzaxkuuu

[ens:

PaccmoTpers MOJ€nM OZHOBPEMEHHOTO KOHKYPEHTHOIO jaoctyna. Peamusanus TpH3akUUU.
N3y4nTh noHsATHE OJIOKMPOBOK M YPOBHEH H30MIALIUI

Teopernueckas yacTb

Monenu oAHOBPEMEHHOTO KOHKYPEHTHOT'O I0CTYTIa

Komnonentr Database Engine mnoanepxuBaeT JBe pas3Hble MOAETH OJHOBPEMEHHOTO
KOHKYPEHTHOTO JIOCTYIIa!

¢ [IECCUMHUCTUYECKUI OTHOBPEMEHHBIN KOHKYPEHTHBIA JOCTYII,

¢ ONTUMHUCTUYECKUN OJTHOBPEMEHHBIM KOHKYPEHTHBIN TOCTYII.

B Mozemm  NECCUMMHCTHMYECKOTO  OJHOBPEMEHHOIO  KOHKYPEHTHOro  JocTyma  Ajs
MPEIOTBPALEHUS OJJHOBPEMEHHOI'O JIOCTYIA K JaHHBIM, KOTOPbIE UCIOJB3YIOTCS IPYTUM MPOLIECCOM,
MPUMEHSIOTCS OJIOKMpOBKU. MHBIMEH croBamu, cucTemMa 0a3 MaHHBIX, HCIONB3YIOIIAs MOJENb
MECCUMHUCTHUYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOIO JIOCTYIa, MPEIIoJiaraeT, YTo MEXIy ABYMs
WK OOJBIIMM KOJMYECTBOM IPOIECCOB B JII000OE BpeMsi MOXKET BO3HHUKHYTHh KOH(IUKT W MO3TOMY
OJIOKHPYET pecypchl (CTPOKY, CTpaHUILy, TAOIHUITY), KaK TOJBKO OHU MOTPEOYIOTCS B TEUCHHE TIEpHUOa
Tpanzakuuu. Kak mbl yBuaum B pasza. "brnokupoBka" 3Toil pa®oThl, MOJENb MECCUMUCTHYECKOTO
OJIHOBPEMEHHOTO  KOHKYPEHTHOTO JOCTyNa YyCTaHaBIMBAaeT OJOKHPOBKY ¢ oOecredeHrem
pa3aenseMoro J0CTyma, HHaye HEMOHOTONbHYI0 O110KHUpOBKY (shared lock) Ha cuuThIBaeMble TaHHEIE,
9TOOBI HUKAKOW JIPyroil Mporecc He MOT HM3MEHHUTh JTH JaHHble. Kpome 3TOoro, mexaHusm
[IECCUMHUCTHYECKOTO OAHOBPEMEHHOIO KOHKYPEHTHOTO JOCTyNa YCTAHAaBIMBAET MOHOIIOJIBHYIO
omoxkupoBky (exclusive lock) Ha u3mMeHsemble naHHBIE, YTOOBI HUKAKOW JIPYTroil MpoIecc HE MOT UX
CUHMTHIBATH WK MOJIU(DUIIUPOBATS.

PabGota ONTUMHCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JOCTyNla OCHOBaHa Ha
MPEANOI0KEHUH MAJIOBEPOSTHOCTH HW3MEHEHHUsl JaHHBIX OJHOW TpaH3aKUUEW OJHOBPEMEHHO C
npyroii. Kommonent Database Engine npumMeHseT ONTUMHACTUYECKHI OTHOBPEMEHHBIN KOHKYPEHTHBIH
JOCTYTI, TP KOTOPOM COXPAHSAIOTCS CTapble BEPCHUH CTPOK, M JIIOOOW IMpoIiecc NMPH YTEHUH JAaHHBIX
UCIIOJNIb3YET Ty BEPCHUIO CTPOKH, KOTOpasi Oblila akKTUBHOM, Korja oH Havas uyteHue. [loatomy mporece
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MOKET MOAM(PUIMPOBATH AAHHbIE 0€3 KaKUX-THM00 OrpaHUYEHUil, MOCKOJIbKY BCE JAPYTHE MPOLECCHI,
KOTOPbIE€ CUMTBIBAIOT 3TU JK€ JaHHbIE, HCIIOJIB3YIOT CBOI COOCTBEHHYIO COXPaHEHHYIO BEPCHIO.
KondmukTHas cutyanus BO3MOKHA TOJIBKO MPH MOMBITKE ABYX OINEPAlMii 3aIIMCH HCIIOIB30BATh OJHU
U Te K€ JaHHble. B TakoMm ciyyae cuctema BbIaeT oIMOKY, KoTopasi oOpabaThiBaeTcs KIMEHTCKUM
MPUIIOKEHUEM.

I[TPUMEYAHUNE

[ToHsiTHE  ONTUMHUCTHUYECKOTO  OJAHOBPEMEHHOI'O  KOHKYPEHTHOIO  JIOCTyla  OOBIYHO
omnpenensercss B 0oyiee MUPOKOM cMbicie. PaboTa ynpaBieHus: ONTUMHCTHYECKOTO OJHOBPEMEHHOIO
KOHKYPEHTHOTO JOCTylla OCHOBaHAa Ha MPEIIOI0KECHUH MAJIOBEPOSTHOCTH KOH(DIUKTOB MEXIY
HECKOJIbKUMH T10JIb30BaTENsIMU, IO3TOMY pa3pelaeTcs HCIOJHEHUE TpaH3aKUui 0e3 yCTaHOBKU
O50KUpPOBOK. TOJIBKO KOTJa MOJb30BATENIb MBITAETCS U3MEHUTH JaHHBIC, BBINOJHSAETCS IPOBEpKa
pecypcoB, uTOOBl ONpEeAETUTh Hajauuue KOH(IUKTOB. Ecin TakoBble BO3ZHUKIM, TO TNPHIIOKEHHE
TpeOyeTcs mepe3ayCcTUTh.

Tpan3zakuuu

TpaH3zakius 3a1aeT MOCIeA0BATEIbHOCTh MHCTPYKUMH si3bika Transact-SQL, mpumensemyto
nporpaMMHUCTaMH 0a3bl JAHHBIX JUIsI OOBEAMHEHHUs B OJMH IAKeT onepauuil 4TeHHsl W 3almucH s
TOTO, YTOOBI crcTeMa 0a3bl TaHHBIX MOTJIa 00ECIIEYHTh COTJIACOBAHHOCTH JNaHHBIX. CyIIecTByeT /Ba
TUIIA TPAH3AKIHUH.

* HesBHast TpaH3akmus — 3a/1aeT JOOYI0 OTIENBHYI0O MHCTPYKIHMIO insert, update wmimu
delete kak eqMHUIly TpaH3aAKIIHUH.

¢ SIBHas TpaH3aKIMsI — OOBIYHO 3TO TPy HHCTPYKIMIA si3b1ka Transact-SQL, Hagano u
KOHell KOTOpoi 0003Haval0TCsl TAKUMH MHCTPYKIMSAMH, Kak begin transaction,

COMMIT u ROLLBACK.

CBoiicTBa TpaH3aKLUUH

TpaHzakuuu 005aal0T CIAEAYIOIMMU CBONMCTBAMHU, KOTOpPbIE BCE BMECTE 0O003HAYAIOTCS
cokpamenuem ACID (Atomicity, Consistency, Isolation, Durability):

¢ aToMapHOCTh (Atomicity);

¢ cornmacoBanHocTh (Consistency);
¢ u3onmpoBaHHOCTH (Isolation);

¢ nosroBedHOCTh (Durability).

[ToBTOpUTE O JEKIIHOHHOMY MaTepHally, YTO O3HAYAIOT ATU CBOWCTBA.

Nuctpykuun Transact-SQL u Tpan3akuuu

Jns paGotbl ¢ TpaH3akuusMH sA3bIK  Transact-SQL mpenocTaBiisieT ciemyronye IecTb
WHCTPYKIUH:

¢ BEGIN TRANSACTION;

BEGIN DISTRIBUTED TRANSACTION;
COMMIT [WORK];

ROLLBACK [WORK];

SAVE TRANSACTION;

SET IMPLICIT TRANSACTIONS.

Nuctpykunsa BEGIN TRANSACTION 3anyckaer Tpan3akuuto. CHHTaKCHUC 3TOM MHCTPYKLUUU
BBITISTUT CJIETYIOIUM 00pa3oM:

BEGIN TRANSACTION [ {transaction_name | @trans_var}

[WITH MARK [ ’description ']]]

B mapamerpe transaction name yka3bIBae€TCsl UMs TPaH3aKLMHU, KOTOPOE MOYKHO HMCIIONIB30BaTh
TONBKO B camoil BHemHe#d mape BiokeHHbIX MHCTpYKiui BEGIN TRANSACTION/COMMIT wiu
BEGIN TRANSACTION/ROLLBACK. B nmapamerpe @trans_var yka3bIBaeTCs MMs OIpeIesieMon
MOJIB30BATEJIEM MEPEMEHHOM, CojeprKallel NelCcTBUTENIbHOe UMs TpaH3akiuu. [lapamerp with mark
YKa3bIBa€T, YTO TPAaH3aKLHUs J0JDKHA OBITH OTMEUEHA B XKypHaje. ApryMeHT description — 3TO CTpoKa,
OTHMCHIBAIOIIAS 3Ty OTMETKY. B ciydae ucnonp3oBanus napameTrpa with mark tpeOyercst ykazaTh ums
TPaH3aKIHH.

> & & o o



26

Nuctpykuus BEGIN DISTRIBUTED TRANSACTION 3amyckaeT pacmpeneieHHYIO
TpaH3ak1uoo, Kotopas ympasisercss Microsoft Distributed Transaction Coordinator (MS DTC —
KOOpJMHATOPOM pachpe/elieHHbIX TpaH3akuui Microsoft). PacnpenenenHas TpaH3akuuss — 3TO
TPaH3aKIMsA, KOTOpas MCIIOJb3yeTCs Ha HECKOJbKMX 0a3aX JaHHBIX M Ha HECKOJBKUX CepBepax.
[Tosromy Juis Takux TpaH3akUMid Tpedyercs KOOPAMHATOP Ui COIJIACOBAHUS BBINOJHEHUS
MHCTPYKLIMI HAa BCEX BOBJIEYECHHBIX cepBepax. KoopauHATOpoM paclpeneacHHONM TpaH3aKIHUH
apnsercs cepsep, 3anyctuBiinii uHCTpyKuuioo BEGIN DISTRIBUTED TRANSACTION, u nostomy
OH U YNPABIISET BBIIIOJIHEHUEM PACIIPENEICHHON TPAH3aKIUH.

Nuctpykuus COMMIT  WORK  ycmemno  3aBepimaeT — TpaH3aKIMIO,  3aMyIlIEHHYIO
uHctpykuued BEGIN TRANSACTION. Oto o3Hayaer, 4TO BCE€ BBIIOJHEHHBIE TpaH3aKIHUEH
u3MeHeHns (Qukcupyrorcss W coxpanstorcss Ha auck. WHctpykmms COMMIT WORK sBusiercs
cTaHaapTHOU ¢opmoit 3Toi nHCTpykumu. McenonszoBats npepnoxxenune WORK He o0s13aTenbHO.

B nportusononoxuocts uHCTpyKimn COMMIT WORK, unctpykuus ROOLBACK WORK
CO00IIaeT 0 HEYCIEIIHOM BBIMOJIHEHUH TpaH3aKIMU. [IporpaMMUCTBI MCIIONB3YIOT 3Ty MHCTPYKIIMIO,
KOI'Jla OHM MOJararpT, 4YTo 0a3a JaHHBIX MOXET OKa3aThCsl B HECOIJIACOBAaHHOM COCTOSIHMM. B Takom
Cllydae BBINOJHIETCA OTKAT BCEX MPOU3BEIACHHBIX HWHCTPYKLUUSMH TPaH3aKIUH HW3MEHEHUI.
Wuctpykuus ROLLBACK WORK sBnsiercst cranaapTHOW GopMoii 3Tol nHCTpyKuuu. Mcnonb3oBarh
npenioxenne WORK He o0s3atensHO.

WHucTpykuus save transation yCTaHaBIMBaeT TOYKY COXpPAHEHHUs BHYTPH TpaH3akuMu. Touka
coxpaHeHMs (savepoint) ompeAenseT 3aJaHHYI0 TOUYKY B TpaH3aKIUH, TaK 4YTO BCE IOCIEAYIOIINE
U3MEHEHHS JAHHBIX MOTYT OBITh OTMEHEHBI 0e3 OTMEHBI Bceil Tpam3akiuu. (ns oTMeHBI Bcei
TpaH3aKLUWU IpUMeHseTcss HHCTpyKius rollback.)

Kak Bbl yxe 3Haere, Kaxnag uHCTpykuus Transact-SQL Bcerna $SBHO WIM HESBHO
NPUHAISKUT K TpaH3akuuu. /g ynosnerBopenus Tpedosanuii cranaapta SQL kommonent Database
Engine npenocraBisier moanepKKy HesIBHBIX TpaH3akuuii. Korma ceanc paboraer B pexxnMe HESIBHBIX
TpaH3aKLUH, BBINOIHAEMbIEe HHCTPYKIMHU HesiBHO BblIatoT MHCTpYyKmu BEGIN TRANSACTION. Oto
O3HAyaeT, YTO JJS TOro 4TOObl HA4aTh HESIBHYIO TPAH3AKIIMIO, MOJIB30BATEIIO MM pa3paboTUUKy HE
Tpebyercss Hu4ero aenatb. Ho kaxyro HESABHYIO TPAH3AKIMIO HY’KHO WM SIBHO 3a(PUKCHUPOBATh WM
SABHO OTMEHMTbH, ucnoib3ysd HHCTpykumu COMMIT wmnum ROLLBACK cootBerctBeHHO. Ecim
TPaH3aKLMIO SIBHO HE 3a(UKCUPOBaTh, TO BCE U3MEHEHUS, BBIIIOJHEHHbIE B HEH, OTKATBHIBAIOTCA IMPU
OTKJIFOUEHUH I0JIb30BaTESL.

Hns paspemiennss HeaBHbIX Tpanzakiui mnapamerpy SET IMPLICIT TRANSACTIONS
Heo0XouMo MpHUcBOUTh 3HaYeHHe ON. DTO yCTaHOBUT PEXHMM HESBHBIX TPaH3aKIUH JUIS TEKYILEro
ceanca. Korga s coeMHEHHs yCTaHOBIIEH PEKMM HESBHBIX TPAH3AKLUUU U COCIMHEHUE B JIAHHBIN
MOMEHT HE HCIIOJIb3YEeTCs B TPAaH3aKIIMH, BBITIOJIHEHHE JIIOOON U3 CIEAYIOMNX HHCTPYKLUH 3aITyCKaeT
TPaH3aKIHIO:

ALTER TABLE FETCH REVOKE

CREATE TABLE GRANT SELECT

DELETE INSERT TRUNCATE TABLE

DROPTABLE OPEN UPDATE

WHpiMH c10BaMHU, €CJIM UMEETCS MOCIIEI0BAaTeIbHOCTh HHCTPYKIMHA M3 MPEAbIAYIIero CIUCKa,
TO KaXKJasl U3 dTUX UHCTPYKIUN OyJeT MpeACTaBIsATh TPAH3AKIIHIO.

Hauano aBuo# tpan3akiuu nomevaerca nHCTpykuuein BEGIN TRANSACTION, a okoHyaHue
— uHcrpykuued COMMIT unu ROLLBACK. SIBHbIE TpaH3aKIIUU MOXHO BKJIQJbIBATh JIPYT B Apyra.
B Takom cnyuae, kaxmas mapa uHCTpykKumid BEGIN TRANSACTION/COMMIT wumu BEGIN
TRANSACTION/ROLLBACK wucnonb3yercss BHYTPH KaXJIOW Takod mapbl WIM OOJbIIEro
KOJIMYECTBA BJIOKEHHBIX TpaH3akiuil. (BioxeHHble TpaH3aKIMKU OOBIYHO HCIOB3YIOTCSA B XPaHUMBbIX
npolieiypax, KOTOpbIE CaMU COJep:KaT TPAH3aKUMWU W BBI3BIBAIOTCS BHYTPHU JPYroil TpaH3aKLHUU.)
['mobanpHast mepemeHHas (@@trancount COAEPKUT YMUCIO AKTUBHBIX TpaH3aKUWUN I TEKYIIEro
10JIb30BATE.
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Wuctpykuun BEGIN TRANSACTION, COMMIT u ROLLBACK MoryT Mcnonb30BaThbCs €
uMeHeM 3agaHHol Tpan3akuuu. (MmenoBanHas wuHcTpykuuss ROLLBACK coorBercTBYeT wWin
uMeHoBaHHOM TpaH3akiuu, uian HHCTpYKIuM SAVE TRANSACTION c Takum ke HMEHeM.)
VIMEHOBaHHYIO TpaH3aKLMIO MOXKHO HPHUMEHSTh TOJBKO B CaMOW BHEIIHEH Mape BIIOKEHHBIX
uHcTpykunii BEGIN TRANSACTON/COMMIT unu BEGIN TRANSACTION/ROLLBACK.

KypHan TpaH3akiuii

PensimyonHble cucteMbl 6a3 NaHHBIX CO3/AI0T 3alMCh I KaXKIOr0 M3MEHEHUs, KOTOpbIe OHU
BBIMOJIHAIOT B 0a3e JaHHBIX B IpOLIECCe TpaH3aKUMU. DJTO TpedyeTcs Ha cilydyail OIMOKH Hpu
BBIMIOJTHEHUM TpaH3akUuU. B Takoil cuTyanuu Bce BBIIOJIHEHHbIE WHCTPYKLUUU TpPaH3aKIHUU
HE00XOIMMO OTMEHUTh, OCYILECTBHUB JJIsi HUX OTKaT. Kak TOJBKO cucTemMa OOHapyXHMBAaeT OIIUOKY,
OHA HCIOJIB3YET COXPAHEHHBIE 3aIMCH, YTOOBI BO3BPATUTh 0a3y NaHHBIX B COTJIACOBAHHOE COCTOSTHHE,
B KOTOPOM OHa Obljla 1O Hayaja BhINOJIHEHHs TPAH3AKIHH.

Komnonent Database Engine coxpaHnsieT Bce 3TH 3anucH, B 0COOEHHOCTH 3HAUEHUS J0 U MOCIe
TPaH3aKIMHU, B OTHOM MJIH Oosiee (ailyioB, KOTOpbIE HA3bIBAIOTCS KypHAJaMH TpaH3akLuil (transaction
log). Jlnst xaxxaoi 6a3sl TaHHBIX BEJCTCS €€ COOCTBEHHBIN KypHAI TpaH3akiui. Takum oOpa3om, eciu
BO3HMKAeT HEOOXOJUMOCTh OTMEHBI OJHOM WJIM HECKOJbKHX ONepanuii M3MEHEHHs [aHHBIX B
TabNMUIax TeKymied Oa3bl MaHHBIX, KommoHeHT Database Engine ncmonb3yer 3amucu B KypHaie
TpaH3aKIMH, YTOOBI BOCCTAHOBUTH 3HAYEHMsI CTOJIOIOB TaOJIML, KOTOPbIE CYIIECTBOBAIM JI0 Haydania
TpaH3aKIINH.

KypHan TpaH3akIMil mpuUMeHsieTcs s OTKaTa WM BOCCTAHOBJIEHMs TpaH3akuuu. Eciu B
npoIiecce BBITIOJHEHUST TPAH3aKIMHM €IIe JI0 €€ 3aBEepIICHUS BO3HUKACT OMMOKa, TO CHUCTeMa
UCTOJBb3YET BCE CYLIECTBYIOIIME B KYpHaJe TPaH3aKUMH HMCXOJHbIC 3HAYEHMs 3amuced (KoTopble
Ha3bIBAIOTCS HMCXONHBIMU oOpa3amu 3amuceid (before image)), 4TOOBI BBIOJIHHUTH OTKAaT BCEX
M3MEHEHMH, BBIMOJIHEHHBIX IOCIe Havajna TpaH3akuuu. Ilpomecc, B kKOoTOpoM HCXOJHBIE 00pasbl
3anucei U3 )KypHalla TpaH3aKIUI HCTIONb3YIOTCS IJIs OTKaTa BCEX U3MEHEHUI, Ha3bIBAaeTCs onepaluen
oTMeHBI 3anuceil (undo activity).

B ’KypHamax TpaH3aKIMH TakKe COXpaHAIOTCS NpeoOpazoBaHHbIE 00pas3bl 3ammcel (after
image). [IpeobpazoBaHHbie 00pa3bl — ATO MOIUDHUIIMPOBAHHBIC 3HAYCHMSI, KOTOPBIC MPUMEHSIOTCS
JUIE OTMEHBI OTKaTa BCEX W3MEHEHHH, BBIMOJIHEHHBIX IIOCIE CTapTa TpaH3aKUWU. DTOT MpoIecc
Ha3bIBACTCs ONEpalieil MOBTOPHOTO BBIMONHEHHUS nercTBuil (redo activity) m mpuUMEHSIETCS TpHU
BOCCTAQHOBJICHUU 0a3bl TaHHBIX.

Kaxmolt 3amucu B KypHaje TpaH3aKIMKA TPUCBAUBACTCA OJIHO3HAYHBIN HIEHTU(HKATOD,
Ha3bIBAEMBIN TMOPSIKOBBIM HOMEpOM >KypHana Tpanzakiuu (log sequence number mmu LSN). Bcee
3allUCH JKypHalla, SBJSIOIIMECS YaCThIO ONPEECICHHON TpaH3aKILUH, CBA3aHbl JPYT C APYroM, YTOOBI
MO>KHO OBUIO HalTH BCE YAaCTH STOW TpaH3aKLMUH JUISL OTIepaliii OTMEHBI HITH TIOBTOPA.

biokupoBka

OnHOBpEeMEHHBIN KOHKYPEHTHBIN TOCTYTI MOKET BBI3BIBATH pa3Hble OTpHUIATENbHbIC 3()(EKThI,
HallpuMep UTCHHME HECYIIECTBYIOIUX JAaHHBIX WIM MOTEP0 MOIUGUIMPOBAHHBIX JIAHHBIX.
PaccMmoTpuM crienyromui NpakTUYeCKUN IpUMED, WIUTFOCTPUPYIOIIUNA OAUH U3 3TUX OTPULATEIbHBIX
3 ¢eKxToB, Ha3blBaeMblii TIpsA3HbIM uTeHueM. [losmb3oBatens U M3 oTaena KaapoB MOJy4aeT
U3BEIICHNE, YTO COTPYAHUK Jim Smith momenst Mecto xurenbcTBa. OH BHOCHT COOTBETCTBYIOIIEE
U3MEHEHHE B 0a3y NaHHBIX AJS JAHHOTO COTPYAHMKA, HO IIPHU MPOCMOTpe Apyro uHpopmamuu ob
3TOM COTPYJIHHUKE OH MMOHMMAET, YTO M3MEHWII aJipec He Toro yenoBeka. (B xommanuum pabortaror 1Ba
coTpynuuka mo umeHu Jim Smith.) K cuacteio, mpuiokeHue MO3BOJIIET OTMEHUTh ATO M3MEHEHHUE
OJITHUM Ha)kaTHeM KHONKU. OH HaKUMAeT 3Ty KHOIIKY, YBEpPEHHBIH B TOM, YTO JaHHBIE ITOCIE OTMEHBI
olepanyy U3MEHEHUs aJipeca yxKe He COAepKaT HUKAKOW OLIHOKH.

B 10 e camoe Bpems moib3oBareib U2 B OTIese MPOESKTUPOBAHMS OOpamiaeTcss K JaHHBIM
BTOPOT'O COTPYJHHUKA C UMeHeM Jim Smith, 4ToOBI OTIIPaBUTH €My JOMOU IMOCIIEIHIO TEXHUYECKYIO
JOKYMEHTAIUIO, TTOCKOJBKY 3TOT CIyXalluii penko ObiBaer B oduce. OnnHako monb3oBatens U2
obOpartuicst K 6aze MaHHBIX TOCJIE TOr0, KaK agpec 3TOro BTOPOro COTPYAHHMKA ¢ uMeHeM Jim Smith
ObUT OIMOOYHO U3MEHEH, HO JI0 TOT0, KaK OH ObLI HcIIpaBiieH. B pe3ynpTare MUCbMO OTIPABISETCS HE
TOMY aJipecaTy.
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YroObI IPeOTBPATHTD MOTOOHBIE TPOOJIEMBI B MOAEITH TIECCHMUCTUYECKOTO OJTHOBPEMEHHOTO
KOHKYPEHTHOIO0 JOCTyHa, KaXJas CUCTeMa YyIpaBieHHs Oa3aMu JaHHBIX JIOJDKHA o00safaTh
MEXaHU3MOM JJIs YNpaBJICHHUsI OJHOBPEMEHHBIM JIOCTYIIOM K JaHHBIM BCEMH IoJib3oBaTensiMu. s
o0ecrieyeHHs: COIJIaCOBAaHHOCTH JAaHHBIX B Cly4dae OJHOBPEMEHHOIO OOpalleHus K JaHHBIM
HECKOJIBKUMH TIOJIb30BaTesiMu KoMrmoHeHT Database Engine, momoono Bcem CYB/l, mpumenser
6mokupoBkH. Kaxxas npukiaaHas nporpamma OloKupyeT TpedyeMble €il TaHHbIe, YTO rapaHTHPYET,
YTO HMKakKas Jpyras IporpaMMma HE CMOXKET MOAU(PUIMpoOBaTh 3TU JaHHble. Korma napyras
NOpPUKIaJHAs TporpaMma IbITaeTCsl MOJMYYUTh JOCTYH K 3a0JIOKMPOBAaHHBIM JaHHBIM U1 MX
Moau(UKaIMKM, TO CUCTEMa WJIM 3aBEpILAET 3Ty MOIBITKY OIIMOKOM, MM 3acTaBlieT Hporpammy
OKU/IaTh CHATHUS OJIOKMPOBKH.

biioxnpoBka UMEET HECKOJIBKO pPa3HbIX CBOMCTB:

¢ JUINTEJILHOCTh OJIOKUPOBKH;
¢ PEXUM OJIOKHPOBKH;
¢ IpaHyJISIPHOCTh OJOKUPOBKH.

JnurenbHOCTh OIOKUPOBKU — 3TO MEPUOJ BPEMEHH, B TEUEHUE KOTOPOI'O PECYPC YIEPIKUBAET
OIpeNieIeHHYI0 OJOKUPOBKY. JIIUTETBHOCTh OJOKMPOBKHM 3aBUCHUT, CPEIH IMPOYEro, OT pexHuMa
OJIOKUPOBKH U BBIOOPA YPOBHS U30JIALINH.

PexxuMbl ONOKMPOBKM U ypOBEHb TIPaHYJSIPHOCTH OJIOKUPOBKM pacCMaTpUBAIOTCS B
CIIEYIOLINX JBYX pa3jeiax.

[TPUMEYAHUE

[Tocnenyromee 0OCYKAEHUE OTHOCHTCS K MOJEIU IMECCUMHUCTHYECKOrO OJHOBPEMEHHOIO
KOHKYPEHTHOT0 JAocTyna. Mojenb ONTUMHCTHYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOIO JIOCTyIa
OCHOBaHA Ha YIPABJICHUU BEPCUSMH CTPOK M PACCMaTPHUBAETCS B KOHIIE STOW paOOTHI.

PexxuMbl G10KUpOBKH

PexxuMbl  OJOKMPOBKHM ONPEAETSIOT pa3HbIe THUIBI OJOKHMPOBOK. BEIOOp ompeneneHHOro
pexkuma OJIOKHPOBKM 3aBUCUT OT TUIIA pecypca, KOTOphIii TpedyeTcs 3a010kupoBaTh. [ 610KMPOBOK
PECYpCOB YPOBHS CTPOKH U CTPAHHUIIBI IPUMEHSIOTCS CIIEAYIONIUE TP TUMA OJIOKUPOBOK:

¢ pasznensiemas (shared, S);
¢ MoHomnoJbsHas (exclusive, X);
¢ obnosnenus (update, U).

Paznensemas 6moxupoBka (shared lock) pesepBupyer pecypc (cTpaHUIy WIH CTPOKY) TOIBKO
Ut yTeHus. J{pyrue mpoiiecchl He MOTYT U3MEHSATh 3a0JIOKMPOBAaHHBIN TakuM 00pa3oM pecypc, HO, C
JIPYTOil  CTOPOHBI, HECKOJBKO IMPOIECCOB MOTYT OJHOBPEMEHHO HAaKJIaJbIBaTh pa3fesieMylo
OJIOKMPOBKY Ha OJMH U TOT e pecypc. VHbIMH cjoBaMM, 4YTEHHE pecypca C paslenseMon
OJIOKMPOBKON MOTYT OZJHOBPEMEHHO BBINOJIHATH HECKOJIBKO IPOLIECCOB.

MomnononsHass OnokupoBka (exclusive lock) pesepBupyer cTpaHuily WM CTPOKY st
MOHOIIOJIBHOTO ~ UCIIOJIb30BAaHUSI OJHOW TpaH3akIUH. bBIOKHMpOBKAa 3TOr0 THUHA NpPUMEHSIETCS
uHcrpykimsasmu DML (insert, update u delete), koTopeie mMomudumupyrotr pecypc. MoHONOIBHYO
OJIOKMPOBKY HEJIb3sl YCTAHOBHUTD, €CIIM HA PECYpC YK€ YCTaHOBJICHA pasjelisieMasl MM MOHOIIOJIbHAs
OJIOKMPOBKA JPYrMM MPOLECCOM, T. €. Ha pPecypc MOXeT OBbITh YCTAaHOBJIEHA TOJBKO OJIHA
MOHOMONbHAsE OnokupoBKa. Ha pecypc (CTpaHHIly WM CTPOKY) C YCTAHOBJICHHOM MOHOIIOJBHOU
OJIOKMPOBKOM HEJb3s1 YCTAHOBUTh HUKAKYIO JIPYTYIO OJOKHPOBKY.

[MTPUMEYAHUE

Cucrema 6a3 JaHHBIX aBTOMAaTHYECKH BHIOMPAET COOTBETCTBYIOLIUN DPEKUM OJIOKHPOBKH, B
3aBUCHUMOCTH OT THUIIAa ONIEepaIuy (UTEHUE WU 3aIUCh).

brnoxupoBka o6HOBieHHs (update lock) MokeT OBITH yCTaHOBJEHA Ha PECypc TOJBKO IMPH
OTCYTCTBUU Ha HEM JApYroi OJOKUPOBKM OOHOBJICHUS WIM MOHOIOJBHOW OnokupoBku. C apyroi
CTOPOHBI, 3TOT TUI OJIOKUPOBKM MOXKHO YCTAHABIIMBATh HA OOBEKTHI C YCTAHOBJICHHON pa3jessieMoit
OmokupoBkod. B Takom cimyuyae OIOKMpOBKAa OOHOBICHMS HAaKIaAbIBaeT Ha OOBEKT JPYrylo
paznenseMyto OJ10KUpOoBKY. Eciu TpaH3akius, KoTopas Moauduuupyer o0beKT, MOATBEPKAAETCS, U Y
00BEKTa HET HHUKAKUX Jpyrux OJOKMPOBOK, OJOKMpPOBKa OOHOBIEHHS MpeoOpa3oBHIBacTCA B
MOHOTIOJIEHYIO OJIOKHMPOBKY. ¥ 00bEKTa MOXKET OBITh TOJIBKO OJIHA OJIOKUPOBKA OOHOBJICHUS.
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[TPUMEYAHUE

brokupoBka ~ OOHOBJIEHHS  TPUMEHSETCS U1 TPEAOTBPAICHUS  OMPEIEICHHBIX
pacipoCTpaHEHHBIX THUIOB B3aUMOOJIOKHPOBOK. (B3anMOOIOKHMpPOBKHM paccMaTpuBalOTCS B KOHIIE
ATOTO pazzena.)

B03MOHOCTH COBMEILIEHUS pa3HBIX TUIIOB OJOKUPOBOK MPUBOJIUTCS B TaOIM. 1.

Tabnuna 1. Marpuna coBMECTUMOCTH pa3HbIX TUIIOB OJIOKHPOBOK

Paznensemas OOHoBieHus MoHOMONbHAS

Paznensemas Jla Ha Her

O6HoBieHus [la Her Her

MoHononpHast Her Her Her

Tabnuna 1 wHTEpHpeTHUpyeTCs CIeAYIOMMM 00pa3oM: NPEANONIOKAM TpaH3akius T umeer
OMOKUPOBKY, YKa3aHHYIO B 3arojioOBKE COOTBETCTBYIOIIECH CTPOKM TaOnuIbl, a TpaH3akuus 12
3arpammBaeT OJOKUPOBKY, YKa3aHHYIO B COOTBETCTBYIOIIEM 3arojOBKE CTOJIOA TaOIUIIbl. 3HAYCHHE
"Ila" B sAueiike Ha MPECEYCHHHM CTPOKH MU CTONOIAa O3HA4YaeT, YTO TpaH3akius T2 MOXET HUMETh
3anpairnBaeMblid TUIT OJIOKUPOBKH, a 3HadeHue "Het", uto He MOXKeT.

[TPUMEYAHUWE

Kommonent Database Engine Takke moanepXKMBaeT W APYTHE TUIIBI OJOKUPOBOK, TAaKHE Kak
KpaTkoBpemeHHble 01okupoBkH (latch lock) u B3aumoOaokupoBku (spin lock).

Ha ypoBHe TaOmuIp! CyIIeCTBYET IATh Pa3HBIX TUIIOB OJIOKMPOBOK:

¢ paznensemas (shared, S);

MoHormoJbHas (exclusive, X);

paszensiemas ¢ HaMmepenueM (intent shared, IS);

MOHOITOJIbHAsS ¢ HamepeHueM (intent exclusive, 1X);

paszensieMas ¢ MOHOIOJILHBIM HaMepeHueM (shared with intent exclusive, SIX).

PaznensemMble ¥ MOHOIIOJBHBIE TUIBI  OJOKUPOBOK Ui  TaONMIBI  COOTBETCTBYIOT
O/THOMMEHHBIM OJIOKHPOBKAM JIJIsi CTPOK U cTpanuil. OObI4HO OJ0KHMpoBKa ¢ HamepeHueM (intent lock)
O3HAyaeT, YTO TPAH3AKIMA HaMEPeBaeTCsl OJOKMPOBATH CIENYIOMIMN HIDKEIEeKAIIUd B HepapXuu
00BbeKTOB 0a3bl TaHHBIX pecypc. Takum 00pa3om, OJOKHPOBKA ¢ HAMEPEHHUEM ITOMEIIAIOTCS Ha YPOBHE
UepapXul OOBEKTOB, KOTOPHIH BBIIIE TOrO0 OOBEKTa, KOTOPBI 3TOT MpOIEecC HaMmepeBaeTcs
3a0JI0KUPOBATh. DTO SABISIETCS JEHCTBEHHBIM CIIOCOOOM y3HAaTh, BO3MOXHA JIU MOI00HasT OJIOKUPOBKA,
a TaKKe yCTaHABJIMBAETCS 3aIlpeT APyTUM IpoleccaM OJIOKHpOBaTh 0oJiee BBICOKHI YPOBEHbB, MPEXIE
YeM TIPOIIECC MOKET YCTAHOBUTH TPEOYEMYIO eMy OJIOKHMPOBKY.

B03MOXHOCTh COBMEILEHHUSI pa3HBIX TUIOB OJIOKUPOBOK Ha YpPOBHE TaOnuIl 0a3bl JaHHBIX
MpuBe/eHa B Ta0JI. 2. DTa TabauIla MHTEPIPETUPYETCS TOYHO TAaKUM e 00pa3oM, Kak u Taoi. 1.

Tabnuna 2. Bo3MOKHOCTh COBMEIIEHHUS! PAa3HBIX THIIOB OJOKHMPOBOK Ha ypOBHE TaOIHIl Oa3bl
JTAHHBIX

> & o o0

S X IS SIX IX

S Ha Her Jla Her Her

X Her Her Her Her Her

IS Ha Her [a a Ha

SIX Her Her [a Her Her

IX Her Her Ja Her [a

S — pasgensemass, X — wMoHomnoabHas, IS — pasngensemas ¢ HamepeHuem, SIX —
MOHOIIOJIbHAS ¢ HaMepeHueM, [X — paszensiemasi C MOHOTIOIbHBIM HaMepeHUEM OJTOKUPOBKH.

['panynsapHOCTH OJIOKUPOBKH

['panynsipHOCTE OJIOKMPOBKH OIPEAEIsAeT, KaKOW pecypc OJOKUPYETCS B OIHOM IOMBITKE
omokxupoBku. Kommonent Database Engine MoxeT 60KUpOBaTh CIEIYIOIINUE PECYPCHI:

¢ CTPOKH,

¢ CTpaHUIIBI,

¢ WHJEKCHBIN KITFOY WJIU AMana30H MHACKCHBIX KIIFOYEH;
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¢ TaOJIUIBL;
¢ 3KCTEHT;,
* camy 0a3y JlaHHBIX.

Crtpoka sBISETCS HAaUMEHBIIUM PECypcoM, KOTOPBIA MOXHO 3a0i0KuMpoBath. biokupoBka
YPOBHSI CTPOKHM TaK)Ke BKIJIIOYAET KaK CTPOKH IAHHBIX, TaK M AJIEMEHTH MHAECKCOB. BiiokupoBka Ha
YPOBHE CTPOKM O3HA4aeT, YTO OJIOKUPYETCS TOJBKO CTPOKA, K KOTOPOH oOpalaercss MpHUiIoKeHUE.
[TosTOMy Bce npyrue CTpOKM JAaHHOM TaOJUIIBI OCTAIOTCS CBOOOJHBIMHU M HUX MOTYT HCIOJIb30BaTh
npyrue npunoxkeHusi. Kommonent Database Engine Takke MOXeT 3a0lOKHpOBAaTh CTpPaHUIy, Ha
KOTOPOH HaXOIHUTCs TOJIEKAIIast OJIOKUPOBKE CTPOKA.

brnokupoBaThCsi TakKe MOTYT EIUHUIBI JUCKOBOTO MPOCTPAHCTBA, KOTOPHIE HA3BIBAIOTCS
OKCTEHTAaMH U MMEIOT pazmep 64 KOaiT. DKCTEHTHI OJIOKMPYIOTCS aBTOMAaTHYECKH, U KOT/Ia PacTeT
TabJIMIa WK UHACKC, TO 7S HUX TpeOyeTcs BBIACTATH JOMOJHUTEIBHOE TMCKOBOE MMPOCTPAHCTRBO.

['panynapHOCTH OJIOKHMPOBKHM OKa3bIBAET BIMSAHUE HA OJJHOBPEMEHHBI KOHKYPEHTHBIH JOCTYI.
B o6mieMm, yem BbIllIe YPOBEHb TPaHYJISIPHOCTH, TEM OOJIbIIE COKPAIIAETCS BO3MOXKHOCTh COBMECTHOTO
J0CTyna K JJaHHBIM. DTO O3HAYaeT, YTO OJIOKUPOBKA YPOBHS CTPOK MAaKCUMU3HUPYET OJHOBPEMEHHBII
KOHKYPEHTHBIM JIOCTYM, T.K. OHa OJOKHpPYET BCEro JHUIIb OJHY CTPOKY CTpPaHHUIIbI, OCTaBIsisi BCE
JIpyTUe CTPOKH JIOCTYNHBIMH JUIi Jpyrux mpoueccoB. C Apyroil CTOPOHBI, HU3KHH ypPOBECHb
OOKMPOBKHM YBEJIUYUBAET CUCTEMHBIC HAKJIATHBIC PACXOJbl, MOCKOJIBKY AN KaXIO0H OTIelbHOU
CTPOKH TpeOyeTcsi OT/eNbHasl OJIOKHPOBKA. BIIOKMpOBKa Ha YpOBHE CTPaHUI] U TaOJIUI] OTPAaHUYNBACT
YPOBEHb JOCTYIMHOCTH JIaHHBIX, HO TAK)K€ YMEHBIIIAeT CUCTEMHbIE HAKJIaIHbIE PACXO/bI.

YkpyrnHenne 0J10KUPOBOK

Ecnu B mpouecce TpaH3akMKU UMeeTcs OOJIBIIOE KOJMYECTBO OJIOKHPOBOK OJHOTO YPOBHS, TO
komroHeHT Database Engine aBTomaTHueckn 0ObeUHSAET 3TH OJIOKUPOBKHU B OJTHY YPOBHS TaOJHIIBL.
OrtoTr mporecc mnpeoOpa3zoBaHUs OONBIIOTO YHCIa OJOKUPOBOK YPOBHS CTPOKH, CTPaHUIBI HIIU
WHJIEKCa B OJHY OJOKMPOBKY YypOBHS TaONMIBI Ha3bIBaeTcs yKpynHeHHeM OnokupoBok (lock
escalation). [Toporom ykpynHeHHs Ha3bIBa€TCS TPaHUIIA, HA KOTOPOH cucTema 0a3 TaHHBIX MPUMEHSET
YKpyMHEHUE OJOKUPOBOK. [loporum yKpynHEHHUs YCTaHABIMBAIOTCS JAMHAMUYECKH CHUCTEMOW M HE
TpeOyioT HacTpoiiku. (B Hacrosimee BpeMsi HOpPOTOBBIM 3HAUYEHHWEM YKPYMHEHHUS OJIOKHPOBOK
spisiercst 5000 GIIOKUPOBOK.)

OcHOBHOU TTPOOJIEMOM, Kacarouehcs yKpYMHEHHUST OJIOKUPOBOK, SBIISIETCS TO OOCTOSITEIIBCTBO,
YTO pelleHue, KOrja OCYIIECTBIATh YKpYIHEHHUE, MPUHUMAET cepBep 0a3 NaHHBIX, U 3TO pELICHHE
MOKET He OBITh ONTHUMAJIbHBIM JJISi MPUIOKEHHUHM, UMEIOUIMX pa3inyHble TpeOoBaHus. MexaHu3Mm
YKpYIHEHHUs1 OJIOKUPOBOK MOXKHO MoauduuupoBath ¢ nomousio nHCTpykuuun ALTER TABLE. Ora
UHCTpyKIuA noanepxupaet napamerp TABLE u uMeeT cienyroniuii CHHTaKCHUC:

SET (LOCK_ESCALATION = {TABLE | AUTO | DISABLE})

[Tapamerp TABLE siBisieTcst 3HaUeHHEM IO YMOJTYAHHIO U 337a€T YKPYITHEHHE OJJOKHPOBOK Ha
ypoBHe Tabmuu. I[lapamerp AUTO mno3Bonsier kommoHeHTy Database Engine camomy BbIOMpaTh
YPOBEHb TPaHYJISIPHOCTH, KOTOPBIM COOTBETCTBYeT cxeme Tabmuiel. Hakoner, mapamerp DISABLE
OTKJIFOYAeT YKPyIMHEHUE OJOKUPOBOK B OOJBIIMHCTBE CiaydyaeB. (B HEKOTOPHIX ciydasx KOMIIOHEHTY
Database Engine TtpeOyercsi HamoXWTh OJIOKMPOBKY Ha YPOBHE TaOJHIl, YTOOBI MpEIOXpPaHUTH
LEJIOCTHOCTh JJAHHBIX. )

B3anMo0610kupoBKH

Bzaumo6nokuposka (deadlock) — 3T0 ocobas mpobrema OTHOBPEMEHHOTO KOHKYPEHTHOTO
J0CTyna, B KOTOPOW JIB€ TpaH3aKUUHU OJOKUPYIOT Apyr Apyra. B udacTHocTH, mepBas TpaH3aKIHs
ONMoKupyeT 0O0BEeKT 0a3bl JAHHBIX, MOCTYIl K KOTOPOMY XO4YeT MOJIY4YUTh Apyras TpaH3aKIus, U
HaoOopot. (B o0mem, B3aMMOOJOKHPOBKA MOXKET OBITh BBI3BaHA HECKOJIBKMMH TpPaH3aKIUSIMU,
KOTOpbIE CO3JAlOT LUKJI 3aBUCHUMOCTei.) B mpumepe 5 mnokasaHa B3aMMOOJOKHpPOBKA IBYMS
TpaH3aKLUHUIMU.

IIpakTHYecKast 4acTh
[ToHaTHe TpaH3aKIMM JydYlle BCero OOBACHUTH Ha mnpumepe. B 0a3ze maHHbBIX sample
coTpyaHuky Ann Jones TpeOyeTcss NPHCBOWTH HOBBIM TaOENbHBIH HOMEp. DTOT HOMEDP HYKHO



31

OJIHOBPEMEHHO M3MEHHTh B JBYX pa3HbIX Tabnunax. B uactHocTH, TpeOyeTcss OZHOBPEMEHHO
U3MEHUTh CTPOKY B Tabiuie employee M COOTBETCTBYIOIIME CTPOKHM B Tabmuie works on. Ecnu
OOHOBHTH JaHHBIE TOJBKO B OJHOM W3 OSTHUX TalnWi, JaHHBIE O0a3bl JAHHBIX sample OymyT
HECOIJIaCOBaHHbI, IOCKOJIbKY 3HAUEHUs IIEPBUYHOrO Kitoya B Tabiuie employee U COOTBETCTBYIOIINE
3HAYEHHUsI BHEITHETO Kitouya B Tabumie works on He OynyT coBnaaath. Peanmzarus 3To# TpaH3aKIUU
IOCPEACTBOM MHCTpYKLHUH si3b1Ka Transact-SQL nokasana B mpumepe 1.

IIpumep 1. Peanuzanms tpaH3akuuu

USE sample;

BEGIN TRANSACTION /* Hauano Tpan3akiuu */
UPDATE employee

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK /*Ortkar Tpan3akuuu */

UPDATE works_on

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK

COMMIT /*3aBepuienue TpaHzakuuu */

CornacoBaHHOCTb JAaHHBIX, 00pabaThIBa€MBIX B MpUMeEpe 1, MOXKHO OOECNeUuTh JIMIIb B TOM
Cily4ae, eCJH BBIIIOJIHEHbI 00e MHCTPYKIUHU update mubo o0e He BBIMOIHEHBI. YCNEX BBIMOTHEHUS
KaX/101 HHCTPYKIMH update mpoBepseTcs IMOCPEACTBOM III00aTBHOM epeMeHHoH (@ @error. B cirydae
OIIMOKK 3TON MEepeMEHHOW MpPHUCBAMBAETCS OTPHUIATENILHOE 3HAUYEHHE M BBITIONHSAETCS OTKAaT BCEX
BBITIOJIHEHHBIX HA TAHHBIH MOMEHT MHCTPYKIUN TPaH3aKIUH.

[Tpumep 2. Cozmanue U UCIOIb30BaHNE TOYKU COXPAHEHUS

BEGIN TRANSACTION;

INSERT INTO department (depy no, dept name) VALUES (°d4’, *Sales’);

SAVE TRANSACTION a;

INSERT INTO department (depy no, dept name) VALUES (°d5’, ’Research’);

SAVE TRANCACTION b;

INSERT INTO department (depy no, dept name) VALUES (°d6’, ’Management’);

ROLLBACK TRANCACTION b;

INSERT INTO department (depy no, dept name) VALUES ('d7 'Support');

ROLLBACK TRANSACTION a;

COMMIT TRANSACTION;

JloGeiiTech, 4TOOBI ATOT 3amMpoc BBIMONHSICS Oe30mn00yHo. Eciu BO3HUKAIOT KOH(MDIUKTHI,
ucrpaBbTe ux. Kakoii 0yner pe3ynprar? CKOIBKO CTPOK BCTABUIIOCH B TAOJIHUITY?

[Tpumep 3. OTMEHA BO3MOXHOCTH YKPYITHEHUSI OJOKMPOBOK IS TAOJIUIIBI

USE sample;

ALTER TABLE employee SET (LOCK_E S CALATION = DISABLE);

[Tpumep 4. B3auMo06I0KMpOBKa IBYX TPOIIECCOB

USE sample;

BEGIN TRANSACTION

UPDATE works on

SET job ='Manager’

WHERE emp no = 18316 AND project no = 'p2'

WAITFOR DELAY '00:00:10'

UPDATE employee

SET emp Iname = ’Green’

WHERE emp no =9031

COMMIT

BEGIN TRANSACTION

UPDATE employee
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SET dept no="d 4’

WHERE emp no =9031

WAITFOR DELAY °00:00:10°

DELETE FROM works on

WHERE emp no = 18316 AND project no =’"p2’

COMMIT

Ecnu 00e TpaH3akuuu B npuMepe OyayT BBINOJHATHCS B OAHO M TO )K€ BpEMs, TO BOZHUKHET
B3aMMOOJIOKHPOBKA M CHCTEMa BO3BPATHT Cleyloliee coolmieHne 00 ommoke:

Kak MoOXHO BHIETH MO pe3yibTaTaM BBIIOJHEHUS Mpumepa 4, cucrema 0a3 JIaHHBIX
oOpabaTbIBaeT B3aMMOOJIOKUPOBKY, BbIOMpas OAHY M3 TpaH3aKIMii (Ha camMoM Jele, TpaH3aKIIHUIo,
KOTOpask 3aMbIKaeT IUKJI B 3aIpocax OJOKMPOBKH) B KadecTBe "»KEePTBHI" U BHIMONHSA ee oTKat. [locie
ATOrO BBIMOJIHACTCS Jpyras TpaH3akius. Ha ypoBHe NMpuKIagHON MpOrpaMMbI B3aMMOOJIOKUPOBKY
MOXKHO 00pabaThiBaTh MOCPEICTBOM peaM3alliil YCIOBHOW WHCTPYKIMH, KOTOpas BBITIOJIHSIET
MIPOBEPKY Ha BO3BpaT HoMepa omubku (1205), a 3aTeM CHOBa BBIMOIHACT HHCTPYKIUIO, ISl KOTOPOM
OBLT BBITIOJTHEH OTKAT.

Bbl MOXxeTe MOBAMATH Ha TO, Kakas TpaH3aKUus OyJeT BbIOpaHa CHCTEMOl B KauecTBe
"JKepTBHI" B3aMMOOJIOKHPOBKH, IPUCBOUB B MHCTPYKIHH set mapameTpy deadlock priority omus u3 21
(ot -10 mo 10) pa3HBIX ypOBHEW mpuopuTeTa B3aMMOOIOKHPOBKU. KoHCTaHTa low COOTBETCTBYET
3HAYEHUIO -5, normal (3HaYeHHe Mo ymMoia4aHuio) — 3HaueHuto 0, a koHcTaHTa high — 3nadyenuto 5.
Ceanc "»epTBa" BIOMpaeTCs B COOTBETCTBUU C MPUOPUTETOM B3aUMOOIOKUPOBKH CEaHca.

YnpaxHenus

VYnpaxuenue 1

Kaxkas 1ienps ucnosib30BaHus TpaH3aKIUH?

VYnpaknenue 2

B uem 3akmouaeTcst pazHuIla MEXKy JIOKAJILHOM U paclpeeICHHON TpaH3aKIue?

VYnpaxuenue 3

B yem 3akiouaercst pa3HUIla MEX/Ty SIBHBIM U HESIBHBIM PEKUMOM TpaH3aKLIUHU?

VYnpaxuenue 4

Kakue Turbl 0JI0KHPOBOK COBMECTUMBI C MOHOTIOJIEHOW OJIOKHMPOBKOM?

VYnpaxuenue 5

Kak MOXHO MpoBepuUTh, OBUIO JIM YCHEIIHbIM BBINOJIHEHUE KaXI0W MHCTpyKuuu Transact-
SQL?

VYnpaxuenue 6

B kakux ciydasx cienyet ucnoib3oBath HHCTPYKIUIO SAVE TRANSACTION?

VYnpaxuenue 7

B dyem 3akmiouaercs pasHHUIIA MEXIY OJOKHMPOBKOW YpOBHSI CTPOK M OJIOKUPOBKOW YPOBHS
CTpaHuIl?

Ynpaxunenue 8

MoxeT 11 oIb30BaTeNb BHO BIUATH HA PEAN3aLUI0 OJOKMPOBOK CUCTEMOM?

VYnpaxuenue 9

B yem coCTOMT pasHUIla MEXAYy OCHOBHBIMH THUIAMH OJOKHUPOBKH (pa3ienseMoil u
MOHOTIOJILHOM) ¥ OJIOKUPOBKON HAMEPEHUS?

Ynpaxuenue 10

Urto 03HaYaeT MOHATHE YKPYITHEHHSI OJTOKUPOBKU?

VYnpaxuenue 11

M3noxure paszauiy Mexay ypoBHamu  u3omsiumd  READ  UNCOMMITTED wu
SERIALIZABLE.

VYnpaxuenue 12

Yro Takoe B3aMMOOJIOKHPOBKa?

VYnpaxuenue 13

Kakoii npouecc B kauecTBe ">kepTBbI" B caydae B3aMMOOIOKUPOBKH? MOXKET JIU TOJIH30BATEINb
MOBJIMATH Ha PELICHUE CUCTEMBI B 3TOM BoIrpoce?
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IIpunoxenue 1. AHHOTaIUA
paboueit mporpaMMbl TUCITUILTAHEI

AHHOTALIMSA PABOYEH MPOT'PAMMBI JJUCHUTIJIAHBI

Huctmnmuaa  «CHUCTEMbBI  VIIPABJIEHUSA BA3AMU JAHHBIX» peanusyercs Ha
¢dakynbTere MHpOpMaMOHHBIX cuCTeM U Oe3omacHocTH Kadeapoir MH(popMalMOHHBIX TEXHOJIOTUH U
CUCTEM.

[lenp AMCUUIUIMHBL: O0ECHEYUTh CTYIEHTOB TEOPETUYECKHMMH 3HAaHUSIMH O COBPEMEHHBIX
npodeCCHOHATIBHBIX CHCTEMaxX YIpaBlIeHUs] 0a3aMH JaHHBIX, TO3HAKOMUTH C UCTOpUEH pa3BUTHS U
tunionorueit CYB/I, MomensamMu apXuTeKTyp, a TakKe JaTh MPAKTUYSCKHUE HABBIKK O pazpadborke MC
noxa copeMennbiMu CYB/JI.

3amaun:

— paccMmoTpeTh 3Tansbl pa3padboTku MC 1 ux XapakTepUCTUKH,

—  U3YYUTh aPXUTEKTYPHI peaIn3alui KOPIIOPATUBHBIX HH(OPMAIIMOHHBIX CUCTEM,

— II03HAKOMUTCS C pa3inuuHbiMM perssuuoHHbiMM CYB/[ mpoMbliieHHOro kiacca u
CPaBHUTb UX XapPaKTEPUCTUKH,

—  U3Yy4uTh OpUHUUIBI apxuTeKTypbl CYB/I, BcTpoeHHblil u nuHamuyeckuit SQL,

— TOJYYUTh NPAKTUUYECKUE HABBIKM Pa3pabOTKH, YNpaBIECHUS U aIMUHUCTPUPOBAHUS
poekToB b/I.

JlvcuuiuinHa HarpasiieHa Ha (POPMHUPOBAHUE CIETYIOIUX KOMIIETEHIIMN:

[1K-1. CrocobeH MpOBOAWUTH CHUCTEMATH3AIMIO, AITOPUTMHU3AIMIO KOHKPETHBIX HWH(POPMALMOHHBIX
IIOTOKOB [0 MECTY HAy4HBIX MCCJIEI0OBAHNMN, IPOU3BOACTBEHHOM 1EATEIBHOCTH.

B pesynbTare 0CBOCHUS AUCHUILTUHBI 00YYarOIUIiCs JOIKEH:

3HaTh: TUIOJOTHIO U METOMOJIOTUIO MPOEKTUPOBAHUS MHOTOIOJIB30BATEIbCKUX 0a3 JaHHBIX,
BBIICJICHUS] JMHAMUYECKUX M CTATUCTHUYECKUX CTPYKTYp A MPEACTABICHUS HMX pPa3IMYHBIMU
MOJIEJISIMU.

YMers: KoHpurypupoBatb ¥ agmuHuctpupoBath  CYBJl  mma  pabGotel B
MHOTOIIOJTH30BaTEILCKOM PEKHUME TpPaH3aKIIMOHHONW 00paboTku, ucnoib3ys SQL paspabaTeiBaTh
npoekTsl bJl, obecrneunBaromme aBTOMaTU3UPOBaHHYI0 00pabOTKy MH(OpMAIMK B KOPIOPATHBHBIX
NC, BblOENATh [IWHAMMYECKHE W CTATUCTHYECKHE CTPYKTYpbl A TPEACTaBICHUS  HX
MaTeMaTHYECKUMHU MOJICTSIMU 0a3 TaHHBIX.

Brnaners: HaBblkaMu paOOThbI B IPYMIIOBBIX MPOEKTAX, HABBIKAMH, CBSI3aHHBIMU C pa3pabOTKOMN
TEXHOJIOTUYECKOI TOKYMEHTALMH, COPOBOXKIAIOIIEH Tpo1iece co3aaHus 6a3 TaHHbIX.

[To qucummuInHE NpeycMOTpeHa IPOMEXXYTOUHas aTTecTanus B (opme 3adera.

OO0m1ast TpPyZJ0€MKOCTh OCBOCHHUS AUCHUIUINHBI COCTABIISACT 3 3a4ETHBIC €IMHHIIBI.



