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1. IlosicHuTeIbHAA 3aNUCKA
1.1. Heab u 32124 JAUCHMILIIHHBI

[lenb MUCHMIUIMHBEL: OOECHEYUTh CTYACHTOB TEOPETUYECKHMMM 3HAHUSIMH O COBPEMEHHBIX
npodeccroHabHBIX CHUCTEMax YIpaBlIeHUs 0a3aMHu JTaHHBIX, TO3HAKOMUTH C UCTOpUEH pa3BUTHUS U
tunonorueit CYBJI, MonensMu apXuTeKkTyp, a Takke JaTh MpakTHYECKHe HaBBbIKU 1O pa3paborke MC
noa coBpeMeHHbIMU CY DB/,
3azauu:
— paccMoTpeTh dTanbl pa3padoTku UC u ux xapakTepuCTHKH,
—  U3YYUTh apXUTEKTYphl pealiu3allii KOPIOPaTUBHBIX MH(POPMAIIMOHHBIX CHCTEM,
— TI03HAKOMMTCA € Pa3NUYHBIMU pessinnoHHbIMUA CY B/l MpOMBIIITIEHHOTO Kilacca U CPaBHUTh
UX XapaKTepUCTUKH,

— n3yuuTh NpuHIUNEl apxuTekTypsl CYB/I, BcTpoenHsbIil u nuHamudeckuit SQL,

— TMOJIy4YUTh TPAKTHUECKUE HABBIKM pPa3pabOTKH, YHpPABICHHUS W aJMUHHCTPUPOBAHUSA
poekToB b/I.

1.2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI 0 JUCHUILIMHE, COOTHECEHHBIX €
HHAUKATOPAMM JTOCTHKEHHUsI KOMIEeTeHIH

Komnerenuus HNuaukatopbl Pe3yabTarbl 00yueHust
(Ko 1 HaMMEHOBAHUE) KOMIIeTeH Ui
(kK011 1 HAMMEHOBaHUE)
I[IK-1. Cnocob6en npoBoauts | I[TK-1.2. Beigenser 3HaTh: TUIOJOTUIO u METOJI0JIOTHIO
CHUCTEMaTHU3aLIUIO, JTUHAMUYECKUE, MMPOSKTUPOBAaHUS MHOTOIOJIB30BATEILCKUX 0a3
ANTOPUTMH3AINIO KOHKPETHBIX | CTATHCTUYECKHE JAHHBIX, BBIZICNICHUS ~ JTUHAMHUYECKUX u
WH()OPMAITMOHHBIX IOTOKOB MO | CTPYKTYPHI IS CTaTHCTUYECKHUX CTPYKTYp Ui MpPEICTaBICHUSI
MECTY Hay4YHBIX MIPEJICTABICHUS HX WX pa3IMYHBIMU MOJIEIISIMU.
WCCIIeIOBAHNUH, MaTeMaTHYeCKUMHU YMeTh: KOHPUTYpUpOBaTh U aIMHHHUCTPHPOBATH
MPOU3BOACTBEHHOM MOJCIISIMU. CYB/] nns paGoTel B MHOTOIIOJIB30BaTEIbCKOM
JeSITeTbHOCTH pEeXUMe TPaH3aKIIMOHHOW 00pa0OTKH, HCIIOB3YS
SQL paspabaTsIBaTh MIPOEKTHI B/,
obecrnieunBaromIye aBTOMAaTHU3UPOBAHHYIO

00pabotky uH(popMauu B KopropatuBHbix NC,
BBIIENIATh JUHAMHYECKHE U CTATUCTUYCCKUE
CTPYKTYPBI TUTsSt IPEICTABICHUS ux
MaTeMaTHYECKMMHI MOJESIMU 0a3 JaHHBIX.
Bnameth:  HaBBIKAMH pPabOThI B TPYIMIOBBIX
MPOCKTax, HaABBIKAMHU, CBSI3aHHBIMU c
pa3paboTKOH TEXHOJIOTMYECKON JTOKYMEHTAITHH,
CONPOBOXAIOWICH  TpoIecc co3maHus  0as3
JIAHHBIX.

1.3. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Hucuummaa «CUCTEMBI YIIPABJIEHUSA BA3AMU JAHHBIX» oTHOocuTCs K 4acTw,
dhopmupyeMoli yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHHW 0JI0Ka JUCIMIUIMH y4eOHOTO IIaHa.

Jlyiss OCBOSHUS AWCHMILTAHBI HEOOXOIUMBI 3HAHUS, YMEHHS U BIaJeHUsA, cHOPMHUpPOBAHHBIC B
XOJIE U3yUeHUs! NUCUUIUIMHBL: «ba3bl JaHHBIXY.

B pesynprare OCBOCHHSI JAUCHUIUIMHBI (DOPMHUPYIOTCS 3HAaHWS, YMEHHS U BJIaJCHUS
HeoOXOauMBIE Ui H3Y4YEHHs] CIEAYIOIUX JUCHUIUIMH: «YTpaBieHue HWHGOPMalUOHHBIMU
CUCTEMaMM.




2. CTpyKTYypa IMCHHILIHHBI

OO6mmas Tpya0€MKOCTh JUCIIUIUIMHBI COCTAaBISIET 3 3.€., 108 akameMuueckux yaca (0OB).

CTpyKTypa AUCHUIIHHBI IS 04HOH (GopMbI 00yUeHust

Ob6veM auciumIuHBL B (popMe KOHTAKTHOM paboThl OOydYaIOUIMXCS C TMeJarorndecKuMu
paboTHUKaMU ¥ (WJIK) JUIAMH, TPUBIEKaEMbIMH K peaju3aluu 00pa3oBaTelIbHON MporpamMmbl Ha

HHBIX YCJIOBUSX, IIPU IIPOBCACHUN y‘Ie6HBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIHA KonuuecTBo
4acoB
6 Jlexnun 18
6 IIpakTHyecKkue 3aHsATUs 24
Bcero: 42

O06beM TUCHUILTMHBL B (hopMe caMOCTOATENbHON pabOThl 00YUAIOIINXCS COCTaBIsAET 66

aKaJIeMHYECKHX yaca(oB).

3. ConepxaHue TMCUMILIHHBI

Ne | HaumenoBaHue pa3aeiia
JUCHUIJIMHBI

Conep:xanue

1 BBenenue. ApXuTeKkTypsl
peann3anny KOpIopaTHBHBIX
nc

OcHoBHEBIE OTIIMYUTENIbHBIE 0CcOOEHHOCTH
kopropatuBHeIx CYB/I. Otamer paspabotku AWC. OcHOBHEIE
KJIacChl 3ajad, pellaeMbIX C HCIONb30BaHWEM 0a3 JaHHbIX.
[Ipumenenne mpodeccuonansHbix CYBJl s moctpoeHws
KOPIOPAaTUBHBIX HH(POPMAIIIOHHBIX CHCTEM.

ApxutekTypa KIMeHT-cepBep. PexxuMbl paboThl ¢ 06a3oi
JaHHBIX. PacmpeneneHue mpolecca BBIIONHEHHS (QYHKIHUHA
MIPUJIOKEHHSI MEXTy KIIMEHTOM | cepBepoM: Presentation logic,
Business logic, database logic, database Manager System,
ciyxeOHbIe (YHKLUH.

CTpyKTypa THUIIOBOTO WHTEPAKTUBHOTO MPHUIIOKEHUS,
paboratomero ¢ bJl. JIByxypoBHeBble Mojenu (MOJENb
¢aiinoBoro cepsepa, MOJENb YJAICHHOTO JOCTyNa K JaHHBIM,
MOJelb cepBepa 0a3 JaHHBIX). Monenb cepBepa NPHIIOKECHUH.

2 ApXUTEKTYpa U OCHOBHBIE
00BEKTHI CXEMBI CEpBepa

Kondurypamum. Tumsr MOJIb30BaTENEH. 00630p
APXUTEKTYPbl— ¢buzngecKuii (ax3emmuIsp, (aitbt
JKYPHAIUPOBAHHUS  Omepalyid, ynpasistomue (ainb) wu
noruyeckuii (TabauyHble MpocTpaHcTBa, cxema bJl) ypoBHu.

Jlornyeckue CTPYKTYpHl Ul KOHTPOJS HaJ AWCKOBBIM
MpPOCTpaHCTBOM  (OJIOKM  JaHHBIX, OKCTEHTHI, CETMECHTBI).
Crpykrypel nmamsatu (SGA, PGA), Oydep, kom. [Iponeccs
(aUTH):  TONB30BaTeNbCKHE  (KIMEHTCKHE) W TPOIECCHI
(cepBepHBIE ¥ (OHOBEIE).

Tunbl nanneix. Co3naHne 00BbEKTOB € MTOMOIIBI0 KOMaH
SQL (TabmHLIBL, MHJIEKCHI, MpeaCTaBIeHUs,
MIOCNIEJ0BAaTEIbHOCTH, OIPE/eNICeHHbIE I0Jb30BaTENeM THIIBL,
CHHOHUMBI, KJIacTepbl, OTpaHUYEHUS, TAOIIMIHBIE TPOCTPAHCTBA,
TPUITEPBI, TPOLEAYPHI U QYHKIHH).

3 OCHOBHbIE KOHCTPYKIUH SI3bIKA
SQL

Beenenue B SQL. Tumbl mamnbix SQL. OOwsBicHHE
MPOTpaMMHBIX JaHHBIX W TpeoOpa3oBaHWE THUIIOB JaHHBIX.
Tunel maHHBIX OJ1s1 OONBITUX OOBEKTOB W TPEAOIPEICIICHHBIC
oObekTHBIC TUIBL. SQL ¥ ynpaBieHue TpaHzaknusiMu. Beibopka
JaHHBIX C TIOMOINBIO KypcopoB. JlmnHammueckuit SQL u
quHamudeckuii SQL. Xpanumble nponeaypsl M (YHKIIMH.




Ilakersr. Tpurrepel. VYmpaBnenune mnpuioxkenussmu  SQL.
Mexann3m  BblonmHeHHMs — nporpaMM  SQL  cepeepom.
[MoakiroueHne BHEMIHUX OUOIUOTEK.

4 dusnyeckue MOJETH JAaHHBIX.
TpaH3akuuu. bezomnacHocTh
JTAaHHBIX.

OpraHuzanys BHEITHEH MaMATH. XPaHCHUE OTHOIIC-HUM.
WNunexckr. KypraanbHas uHpOpMaIys. Ciry>xeOHas
UHQOPMALTHSL.

Knaccuduxanus daiinoB u ¢ainoBex crpykryp. Daidns
MPSIMOTO M TMOCJIEJ0BaTeIbHOTO noctyna. Jloctym k (ainy ¢
WCIOJIb30BaHUEM METOJIOB XemupoBaHus. [lo-HiATHE KOITU3NH.
Mertons! pazpemenus komnsnid. [loHsS-THe nHAEKCHOTO daiina.
[Tnotuerit uaAeke. [lonsatue wH-gekcHOro (hakma. HemmoTHsd
ungekc. Wuaexcel B Buae B-nmepeBbeB. KiacrepuzoBaHHBIIM
uHaexc. HexnacrepusoBanublii unaekc. IlpeacraBienue cBa3u
1:M B cTpykTypax xpaHerus. OmHOHANpaBICHHbIE yKa3aTelu.
JIByHampaBieHHBIE yKazaTend. AJTOPUTM TIOWCKa 3aliCH B
cBa3sx 1:M. MHBepTHpOBaHHBIE CIIUCKU

CrpaHuuHasi oOpranu3anusi JaHHBIX. OKCTEHTHl. THIIBI
9KcTeHTOB. Tumbl crpanun. [lapamerps! ctpanun. CtpaHHIBI
pasmerenus. Ctpanuiel aHHbBIX. CTpoku naHHbIX. HAEKCHBIE
cTpaHuIpl. TekcToBble cTpaHUIBl. CTpykTypa ¢aitmoB B Ms
SQL Server. Paznensemas namsTh.

[lonste omepanuy TpaH3aKIMKM W OCHOBHBIE Xapak-
TepucTukid. OCHOBHBIE CBOMCTBa TPaH3aKIMHA — aToMap-HOCTb,
COTJIaCOBAaHHOCTh,  HU30JUPOBAHHOCTH U JIOJITOBEY-HOCTb.
®dukcanga U OTKAT TpaH3akiuil. TpaH3akMu U I€JOCTHOCTD
0a3 manHbIX. M3ommpoBaHHOCTH Tpan3zakuuii. Cepuanmuzanus
TpaH3akuil. MeToasl cepuanu3aluy TpaH3aKLIui

Hasnayenne w wucmonp3oBaHHE JKypHaja TpaH3aKIWi.
NunuBuayanbHble OTKAThl TpaH3akKlWii, BoccTaHoBiieHHE bl
MOCTIe MATKOTO U JKEeCTKOro cOoeB. [lapaiiensHoe BBITOIHEHUE
TpaH3akIuii. 3axBaTel W OJOKHPOBKHU. [ paHynMpoBaHHBIE U
MPEeIUKAaTHBIE CHHXPOHHU3AIIMOHHBIE 3aXBAThI.

5 AnmuanctpupoBanne CYB]]

AIMUHHACTPATOPHl M KOHEYHBIE TOJIH30BATEIH: NpaBa M
¢ynkuun DBA. Ilpumep cucrem ymnpasienus bJl. OcHoBHBIE
¢ykimmn  u KommnoHeHTHl.  OcoOeHHocTH  paboOTHl B
rereporeHHoil  cpexe.  CraHpmapTuzanusi — [IPOTPaMMHBIX
uHTEepdECcoB.

6 CpaBHUTENBHBIE
xapakrepuctukn SQL CVYB/I.
CoBpeMeHHBIE  HamNpaBIEHUS
pazsutus CYB/]

CpaBuutenbnble xapakrepuctuku Oracle 10i, MS SQL
Server, IBM DB2, Informix, Postgress Ha kaxJJoM U3 OCHOBHBIX
3TanoB (YHKIMOHUPOBAHUS: KOH(PUTYpUPOBAHHE CUCTEMBI,
MOHHUTOPHUHT, HACTpoiika, 00paboTka 3ampocoB, pa3paboTka
CEepBEPHBIX U KIUEHTCKUX Moxayjaed.  IIpuHumaemsle BO
BHMMaHNE (PaKTOpHI: MaKCHUMalbHOE YHCJIO MOJb30BaTeNei
OTHOBPEMEHHO o0pamaromuxcss K 0a3e, XapaKTepUCTHKH
knmueHTtckoro  I1O; ammapaTHble  KOMIIOHEHTHI — cepBepa,
CEpBEPHAsl ONEPALMOHHAS CUCTEMA.

WHTennekTyanpHbplii  aHanu3 JaHHbIX. MHOromepHoe
npenacrapicHue AaHHbIX. B3aumoneiictBue WEB-TexHonoruit u
0a3 gamHpIX. CucreMbl HH()OPMALMOHHON  TOIIEPIKKH
NpUHITHS pemieHuil. KopriopatuBHbIE OPTaJIbL.

4. O0pa3zoBaTe/ibHbIE TEXHOJIOTUHN

Ne
n/

pasjaeJia 3aHATHI

HaumenoBanue BI/IHBI y'leﬁHI)IX Oﬁpa30BaTeJ’IbHBIe TEXHOJIOTHUH




.|BBenenue. Jlexuus. Broanas JEKLIUS c HCIIOJIb30BaHUEM
ApXHUTEKTYpHBI BUJICOMATEPUAIIOB
peanm3anuu
kopropatuBHbeIx MC IIpakTrueckas 3aHaTus c HCIIOJIB30BAaHUEM
pabota cniequanusuposanHoro I10
CamocrositensHast | M3ydyeHne marepuana mo Teme
pabota
.| ApxXHUTeKTypa u Jlexuus. Jlexuus-Bu3yanuzanus ¢ IPUMEHEHUEM IPOEKTOPA
OCHOBHBIE O0BEKTHI
CXEMBI cepBepa IIpakTraeckast 3ansaTus c HCITOJT30BaHUEM
pabota cnermanu3upoBanHoro 110
CamoctositenbHas  |IloaroroBka K 3aHATHIO C UCIONb30BaHHEM DbC
pabota
.|OcHOBHBIE KOHCTpYKUUU|JIeknusl. Jlexuus-Bu3yanuzanus ¢ IPUMEHEHUEM IIPOEKTOPA
si3pika SQL
IIpakTuueckas 3ansaTus c KCII0JIb30BaHUEM
pabora crieruanu3upoBanaoro 10
CamocrostenbHas  |[loaroToBka k 3aHsTHIO € Hcnonb3oBaHueM ObC
pabota
.| Pusnueckue moaend | Jlexims. [IpoGemHuas mexnus
JaHHbIX. TpaHzaknuu.
bezonacuocts gansbix. |[IpakTudeckas 3ansaTus c KCIIOJIb30BaHUEM
pabora. crienunanusupoBanHoro 10
CamocrostenbHast  |[loaroToBka k 3aHsTHIO € HUcnonb3oBaHueM JbC
pabota
.|AnMuHucTpupoBanue  |Jlexuusi. [IpoGiemuas nexuus
CYBJ
[IpakTuueckas 3ansaTus c HCIIOJIb30BaHUEM
paboTa. cnequanusuposanHoro I10
CamocrosTebpHas IToaroroBka K 3aHATHIO C HCIIOJb30BaHueM DBC
pabota
.|CpaBHUTENBHBIE Jlexnus. [IpoGiemHuas nexuus
xapaktepuctukn  SQL
CYBH. Cospemennsie|llpakTuaeckas 3ansaTus c HCTIOJIb30BaHUEM
HamnpaBleHUs pPa3BUTHA|paboTa. cnernmanu3upoBanHoro 110
CYB/[
CamocrostenbHast  |[loaroToBka K 3aHsITHIO ¢ HUcionb3oBaHueM DbC
pabota

AUCTAHIITMOHHBIX

B mnepuony BpeMEHHOTO TPUOCTAHOBIICHUSI TIOCEIICHUS OOYYaOIIMMHCS TOMEIICHUH |
tepputopuu PI'TY nnst opranusanuu ydyeOHOTo mpoiecca ¢ IpUMEHEHUEM SJIEKTPOHHOTO 00yUYeHus U
00pa3oBaTeIbHBIX

O6pa30BaTeJ'ILHBI€ TCXHOJIOTHH

— BUJICO-JICKIIHNH;

TEXHOJIOTUN

MOTYT ObITh  HCIOJB30BaHbI

— OHJIAMH-JICKIIUH B PCKUME pCAJIbHOT'O BPEMCHHU,

— JJICKTPOHHBIC yLIC6HI/IKI/I, yqe6HHe HOCO6I/I$I, HAYYHBIC U3JaHW B 3JICKTPOHHOM BUJIC U JOCTYII
K MHBIM 3JICKTPOHHBIM O6pa3OBaTeJ'ILHBIM pecypcam;

— CUCTEMBI IJIs1 SJICKTPOHHOT'O TCCTUPOBAHUAA,
— KOHCYJIbTallU C UCIIOJIb30BAHHUECM TCIICKOMMYHUKAIITUOHHBIX CPCACTB.

ClIelyIoIIne



5. OneHka nJIaHUPYeMBbIX Pe3yJIbTATOB 00y4eHHs

5.1 Cucrema oLleHUBAHUSA

dopma KOHTPOJIS

Makc. KoaInyecTBo OaIoB

3a 0JiHy paboTy Bcero
Texymuit KOHTPOJIb: 10 6atoB 60 0atoB
- 3aIMTa MPAKTUYECKUX padboT
[IpomerxxyTouHas aTTecTanus - 3a4eT 40 6annoB
(OtBeThI Ha BOIIPOCHI)
Hroro 3a cemectp 100 GamoB

[Tonmy4yeHHbIN COBOKYMHBIHN pe3yabTaT KOHBEPTUPYETCS B TPAIULIMOHHYIO IIKATy OLIEHOK U B
HIKaITy OIIeHOK EBporieiickoii cucteMsl epenoca U HakoruieHus kpeautos (European Credit Transfer

System; nanee — ECTS) B cooTBETCTBUU C TaOIULICH:

100-6amnbHas TpajuimOHHas WKaa [Ixama
HIKaJia ECTS
95 -100 A

23 04 OTJINYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 — 67 D

50_55 YJIOBJIETBOPUTEIHLHO E

20-49 FX

0-19 HEYJIOBJIETBOPUTEIHHO HE 3a4TEHO F

5.2 Kpurtepuu BbICTABJIEHHS] OLIEHKH IO JUCUHMUILIIHHE

Banael/
HIxana
ECTS

Onenka no
JTUCHUILINHE

Kpurtepnn oueHku pe3yabTaToB 00y4eHHUs! 0 AUCHUILINHE

100-83/
A.B

3a4TCHO

«BBICOKHUI.

BeicraBisieTcs: 00y4aronieMycs, eClid OH TIIy0OKO M MPOYHO YCBOMIT TEOPETHUECKHUIN 1
MPaKTHYECKUH MaTepHal, MOKET IPOJEMOHCTPHPOBATH ATO HA 3aHITUSAX U B XOJIE
MPOMEKYTOYHOM aTTeCTALMH.

OOyuaronHiics: HCUEPITBIBAIOIIE U JIOTMYECKU CTPOMHO U3Naraet y4eOHbli MaTepual,
yMEeT YBSI3bIBaTh TCOPHUIO C MPAKTHKOMU, CIIPABIIAETCS C PELICHUEM 3a/1a4d
npoheCcCHOHANIBHOW HAPABICHHOCTH BBICOKOTO YPOBHSI CIIOKHOCTH, PABUIEHO
000CHOBBIBAET NMPHUHATHIC PEIICHUS.

CBOOOZHO OPUEHTHPYETCS B yueOHOM U IPO(ECCHOHANBHOM JIUTEpaTypeE.

O1ieHKa M0 JUCIHIUINHE BBICTABILIFOTCS 00y4aromeMycs ¢ y4EToM pe3yIbTaToB
TEKYLIEN U IPOMEKYTOUHOM aTTECTaLUH.
KomrnereH1ny, 3aKkperuiéHHbIe 3a TUCLMILUTHHON, COPMUPOBAHbI HA YPOBHE —

82-68/ 3a4TEHO

«XOPOLIUNY.

BeicraBinsiercst 00y4aronieMycsi, €Clid OH 3HaeT TEOPETUUECKUN 1 PAKTHYECKHUit
MaTrepHall, FPaMOTHO U IO CYILECTBY U3JIaracT €ro Ha 3aHATUSAX U B XOJE
IIPOMEKYTOUHOM aTTECTALNH, HE JIOIYCKasl CyIECTBEHHBIX HETOYHOCTEM.
OOyuaronMics MPaBUIILHO MPUMEHSIET TEOPETHYECKUE MTOJI0KEHHS IPU PELICHUH
MPAaKTHYECKUX 33134 Npo(ecCHOHAIEHON HAPaBICHHOCTH PAa3HOTO YPOBHS
CJIO’KHOCTH, BIaJI€ET HEOOXOUMBIMH ISl 3TOTO HAaBBIKAMH M IPUEMaMH.
JlocTaToYHO XOpOLIO OPUEHTHPYETCS B Y4eOHOH 1 podeccroHansHOM IuTepaType.
OrieHKa 10 JUCIUIUINHE BBICTABILIFOTCS 00yJaronieMycst ¢ y4ETOM pe3yIbTaToB
TEKYLIEH U IPOMEKYTOUHOM aTTECTalUHU.
KomrmereHnuu, 3akperui€HHbIE 3a TUCIUILTMHON, ChOPMUPOBAHBI HA YPOBHE —




Bamabl/ | Ouenka mo Kpurepuu oueHKH pe3yJbTaToB 00yUYeHUs 10 TUCHUTIIIHHE

HIkana | gucHUIIHHE
ECTS

67-50/ 3a4TEHO BeicraBinsiercs: oOyyaroieMycsi, €Clii OH 3HaeT Ha 0a30BOM yPOBHE TEOPETHUECKUH U
D,E MPAaKTUYECKUN MaTepHan, ZIOMYCKACT OTACIbHEIE OIIHMOKY ITPU €T0 M3JI0KECHUH Ha
3aHATUAX U B X0J1€ MMPOMEKYTOUYHOU aTTECTALIUU.

OOyuaroNMicst UCTIBITHIBAET ONpPE/ICAEHHbBIE 3aTPyTHEHUSI B IPUMEHEHUH
TEOPETHUYECKUX TOJIOKEHUI MTPH PEIICHUHN MPAKTHUECKUX 3a7a4 MPodhecCHOHAIFHON
HaIPaBICHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, BIa€eT HEOOXOIUMBIMH IS
9TOr0 0230BBIMH HABBIKAMH U TIPUEMAMHU.

JleMOHCTpHpYyeT OCTaTOYHBIN YPOBEHD 3HAHUS YICOHOH TUTEpPaTyphl IO JUCIUTLINHE.
O1ieHKa 110 JUCIMIUIMHE BBICTABILIFOTCS 00y4aroneMycst ¢ y4€ToM pe3yIbTaToB
TeKyIled U IPOMEXKYTOUHON aTTeCTallUH.

Kommnereniyu, 3aKperiéHHbIC 3a TUCIUILIMHOMN, COPMHUPOBAHBI HA YPOBHE —
«JIOCTATOYHBIN .

49-0/ HE 3a4TEHO BricTaBisercss o0y4aromeMycsi, eCii OH He 3HaeT Ha 0a30BOM yPOBHE TEOPETHUECKUI
F,FX Y IPAKTUYECKUNA MaTepua, ZIOIyCKaeT rpyObIe OmMOKH IPH €T0 N3JI0KECHUU Ha
3aHATHUAX U B XOJ€ MPOMEKYTOUHON aTTeCTAlUH.

OO0ydJaroIIiics UCTIBITEIBACT CEPhEZHBIC 3aTPYTHCHUS B IPUMECHEHUH TEOPSTUICCKUX
TIOJIOKEHHUH TIPH PEIICHUHN TPaKTUYECKHX 3a/1a4 MPOopheCcCUOHATIBHON HAIIPaBIEHHOCTH
CTaHAAPTHOTO YPOBHS CJI0XXHOCTH, HE BJIaJIeeT HEOOXOAMMBIMHU JIJIsl TOTO HABBIKAMU U
npuéMamu.

JlemMoHCTpHpyeT hparMeHTapHbIe 3HaHHsI y4eOHOIl JIUTepaTyphl 0 JUCHUILIMHE.
OreHKa 1Mo JUCTIUTUIMHE BRICTABISIOTCS 00ydaromeMycs ¢ YI6TOM pe3yIbTaToB
TEKYLIEN U IPOMEXKYTOUHOM aTTECTaIUH.

Komnerennuu Ha ypoBHE «IOCTaTOYHBIIY, 3aKPEIUIEHHBIC 32 TUCLIMIUIMHON, HE
c(hOpMHUPOBAHEL.

[Ipu ouleHUBaHUHU 3awyUmbl NPAKMUYECKOU pabomyl YIUTHIBAETCS:

- TIOJTHOTA BBITIOJTHEHHON paOOoTHI (3aaHKUE BBITIOJHEHO HE MOJHOCTHIO W/WIIH TOMYIICHBI IBE U
0oJiee OMMOKH MITH TPH B OOJiee HETOYHOCTH) — 1-4 Oaina;

- 000CHOBaHHOCTh COJIEpP)KaHMS W BBIBOJOB pabOTHI (3aJaHWE BBITIOJIHEHO IOJHOCTHIO, HO
000CHOBaHHUE COCPIKAHUS M BBIBOJIOB HEJIOCTATOYHBI, HO PACCYXKJICHHsI BEPHBI) — 5-8 0aiios;

- paboTa BBIMOJHEHA MOJHOCTHIO, B PACCYKIEHUSX U OOOCHOBAaHMHM HET MPOOENOB WU
OIMOOK, BO3MOKHA OJIHA HETOYHOCTH -9-10 Gaios.

3aTem OasIbl KOHBEPTUPYIOTCS B KOJIMYECTBO OAJIJIOB B CEMECTPE COTIIACHO TAOJIHIIE.

[IpomexxyTouHas artecTanus (3a4eT)

[Ipu mpoBeneHun npomesrcymounol ammecmayuy CTyIACHT JOJDKEH OTBETUTH Ha 2 BOIpOca
TEOPETUIECKOTrO XapaKTepa.

[Ipu onleHMBaHUM OTBETA HA BOMPOC TEOPETHIECKOTO XapaKTepa YUUTHIBACTCS:

- TEOPETHYECKOE COJepKaHWE HE OCBOCHO, 3HAHWUE MaTrepuana HOCUT (parMEeHTapHBIN
Xapakrtep, Hanmuaue rpyobix ommbok B oteere (1-10 6amios);

- TEOPETUIECCKOE COJIeP)KAHHE OCBOCHO YAaCTUYHO, JIOMYIIEHO HE 0ojiee MBYX-TPEX HEIOYCTOB
(11-20 6annoB);

- TEOPETHYECKOE COJICP)KAHNE OCBOCHO IMOYTH MOJHOCTBIO, JOMYIICHO HEe 00Jiee OJTHOTO-IBYX
HEJ0YETOB, HO 00YJAIOIIUKCS CMOT OBl MX UCIIPABUTH CaMOCTOSTENBHO (21-30 6aoB);

- TEOPETUYECKOE COJICPIKAHUE OCBOCHO IOJTHOCTBIO, OTBET IMOCTPOCH M0 COOCTBEHHOMY ITUTaHY

(31-40 6amoB).
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5.3 OueHouHble cpeAcTBA (MaTepHalbl) VIS TEKYLIEro KOHTPOJS YCIEeBAEMOCTH,
NMPOMEKYTOYHOM aTTEeCTANMH 00y4aroIMUXCS M0 JUCIUIIIHHE

Bomnpocsl k TekyLien arrectauuu

B 4yeM cyTh MCIOJI30BAHUA MEXaHU3MA TPAH3AKIUI?

M3MEHEHHUs B 0a3y TaHHBIX BHOCATCS KaXKIOW orepalueit

W3MEHEHUs B 0a3y JaHHBIX BHOCSATCS TOJIBKO MOCIIE BBITIOJHEHUS BCEH MOCIEA0BATEIIbHOCTH
onepanuii , BXOASINUX B TPAH3AKIIMIO, €CJIM OHU BBITIOJHEHBI YCIIEIIHO

W3MEHEHUs B 0a3y JaHHBIX BHOCATCS TOJIBKO aJIMUHUCTPATOPOM 0a3bl JaHHBIX

M3MEHEHHUs B 0a3y TaHHBIX BHOCSTCS TOJBKO IIPU OTNPEAETIEHHBIX YCIOBHIX

IIpu kakuX yCJOBHAX CHCTEMA MEeHsIeT JaHHbIe B 0a3e JaHHbIX?

T0 3aBEPIICHUIO TPAH3AKI[MH U 10 ONEepaTopy commit

10 3aBEPUICHUIO KAXKJIOW ONEepaliy TPAH3aKIUU

M0 YKa3aHHIO aAIMUHUCTpATOpa

0 ONEPATOPY MOTUPUKALINN JTAHHBIX

it yero BeeTcs ;KypHaJ TPaH3aKIMA?

JUTSL aHaJIM3a ICUCTBUM ¢ 6301 TaHHBIX

JUTSL UICTIOJIb30BaHUs IPUKJIAAHBIMU IPOTPaMMaMHU

JUTSI IPOBEPKU MPABWIILHOCTH JAaHHBIX

JUISL BOCCTaHOBIIEHUS 0a3bl JaHHBIX

HNuaexcupoBanne B 6a3ax JaHHBIX UCMOJIb3YeTCH 1JA ...

yMEHbIIIEHUsI 00BbemMa 0a3bl TaHHBIX

3aIUTHI 0a3bl TaHHBIX OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA

YCKOPEHHUS Ollepalnii MOUCKA U COPTUPOBKH

KOPPEKTHOCTH BBITIOJIHEHUS 3aITPOCOB K 0a3e TaHHBIX

Bri0epute HeBepHy10 pekOMeHIAIUIO TP CO3AaHNM 00beKTa ""MHaeKc' .

[Ipu co3ganuu nHAEKCa HEOOXOAMMO NMPOAHATU3UPOBATH, KAKHE 3aIIPOCH] HAIIPABJISIIOTCS K JIAHHOU
tabnuue. Ecou 310 B ocHoBHOM 3anpockl SELECT, To HYKHO cO3/1aTh MHAEKCHI AJIsl CTOJIO1I0B, O
KOTOPBIM MTPOU3BOUTCS BEIOOPKA TAHHBIX VISl YCKOPEHHUSI BHITIOJIHEHUS 3aIIPOCOB.

Ecnu Tabnuia noctosuHo o6HoBisieTcs (BoinonHsaoTes oneparopsl INSERT, UPDATE, DELETE), To
KOJIMYECTBO MHJIEKCOB HEOOXOIUMO CBECTH K MUHUMYMY, T.K. 3HAUUTEIbHAS YaCTh PECYPCOB CEpBeEpa
OyZIeT 3aTpaunBaThCsi HA OOHOBJICHUE UHCKCOB.

Tak Kak MHIEKCHI TO3BOJISIOT YCKOPUTH ONEpallii BCTABKU JAHHBIX B TAOIHILy, HEOOXOAMMO
CO03/1aBaTh WHICKCHI JUISl YACTO U3MEHSEMBbIX TaOIuII.

Bri0epuTe 00beKTHI, KOTOPbIE HENMOCPEACTBEHHO HE OTHOCATCH K 00beKTaM 0a3bl TAaHHBIX BO
BHeIIHeH maMATH 0a3bI JaHHBIX.

Nuanexcol

Kypuanbaas uadopmanus

CayxeOHast uH(pOpMaIHs

CTpoku OTHOIICHUI

Moaynu npuKIagHBIX TPOrPaMM

Kakoe BbICKka3bIBaHHE HECNIPABEAJIMBO 110 OTHOLIEHUIO TepMmuHa «Tpan3akuusy

Kaxxnas Tpan3akiiys HauuHACTCS MIPH 1EJIOCTHOM cocTosiHuU B/ 1 1o/KHA OCTaBUTH 3TO COCTOSTHUE
LIETIOCTHBIMHU TIOCJIE CBOETO 3aBEPLICHUS

Jlnst moaepkanus OrpaHUYEHUN 1IETTOCTHOCTH HE JIOMYCKAeTCsl MX HapyIICeHHE BHYTPU TPaH3aKIINH.
TpaH3akiuK pa3HbIX 0JIb30BATENEH HE TOJKHBI MeIIaTh ApYyT Apyry. iHaue roBops, TpaH3aKLMs
JOJKHA PabOTaTh TOJIBKO C HEMPOTUBOPEUMBBIMU JAHHBIMH, HE UMES IOCTYyTa K TPOMEKYTOUHBIM
pe3yabTaTam.

Pe3ynbrathl paboThI BHITOJIHEHHOW TPaH3aKIUU JOJKHBI COXPAHUTHCS B 0a3e JaHHBIX, 1aXKe €CIIH 10
3aBepUICHUH TPaH3aKLIUU MTPOU30iiIeT COON CUCTEMBI.

TpaH3akiu pa3HbIX MOJIb30BATENICH HE TOJDKHBI MEIIATh APYT APYTY.
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Kakoro ypoBHs1 H30,IMPOBAHHOCTH TPAH3AKIMIl He CylIECTBYeT
OTcyTCcTBUE 3aIIUCH «TPA3HBIX TAHHBIX)
OtcyTcTBHE OTEPSIHHBIX U3MEHEHUH.
OTCyTCTBUE UTEHUS «TPSI3HBIX JAHHBIXY.
OTcyTcTBHE HEMOBTOPSIOIINXCS YTEHUH.
Juis1 yero ucnoJb3yercst 00bekT Trigger?
Jnist 3a1aHUs 3HAUEHUSI CTOJIONA TI0 YMOJTYAHHUIO (€CTIH OHO SIBHO HE OMPEEICHO NMPH BCTAaBKE CTPOKH)
Jli1s pa®oThl ¢ BBIOOPKOI 3HAaUeHUH 13 0a3bl TaHHBIX 10 3alIPOCy KaK ¢ BUPTYyaIbHON KIMEHTCKON
TabIuLen
Jly1g orpaHuueHus AMana3oHa 3Ha4YeHUH, XpaHUMBIX B CTOJI01IE TaOIUIIbI
Jlnist paboThI «3aMuCh 3a 3aMChI0» ¢ BEBIOOpKaMU 3a 0a3bl JaHHBIX
JIJ11 KOHTpOJIS MPaBUIIBHOCTH BBOJIAa U MOauUKaui JaHHBIX B BJ]
Ju1st yero ucnosb3yercst 00beKT View
Jlyig 3a1aHus 3Ha4eHUsI CTOJIONA 110 YMOIYAHUIO (€CIIM OHO SIBHO HE OTPEAENICHO MPHU BCTABKE CTPOKH)
Jist paboThI ¢ BHIOOPKOHM 3HaUEHUH U3 0a3bl JAHHBIX T10 3aIPOCY KaK C BUPTYyaJIbHOW KIMEHTCKOM
TaOJIHUIIEH
Jlist orpaHUyYeHMs [Uana3oHa 3HaYeHUH, XpaHUMBIX B CTOJIOLE TaOIHIIBI
Jli1s pa®oThI «3amKCh 3a 3aIIMChIO» C BEIOOpPKaMU 3a 0a3bl JAHHBIX
... - 3TO CHIEHUAJbHBIA BH/ NPOLEAYPHI, KOTOPbIi BBINOJIHAETCH cepBepoM 0a3 JaHHBIX
Xpanumas npouenypa
Tpurrep
WNHnekc
Orpanunuenue
... - 3TO cHleUAJTbHBIA BH/ NPOLEAYPHI, KOTOPbIil HeJIb351 BbI3BATh U3 KJINEHTCKOI0
NPHUJI0KEHHUS M CBSI3aH C HEKOTOPBIM COOBITHEM, BOSHUKAKOIIEM NPH PeAaKTHPOBAHUHN 00bEeKTa
BJl
Xpanumas mpouesypa
Tpurrep
NHupekc
[IpencraBnenue
... - 3TO CHleNUAJIbHAA Ta0JMIA, IPEJCTABIAOINAS CIHCOK HOMEPOB 3alucell H YKa3bIBalOIIAs B
KAKOM MOpsiIKe UX HYKHO NPe/ICTABJIATH
Xpanumas mpouenypa
Tpurrep
NHupekc
[IpencraBnenune
... -3TO BHPTYyaJbHasi TA0/IMLa, IPEJOCTABIAIOIIASA JAHHbIC U3 OJHON MJIM HECKOJBKHX
peajJibHbIX TA0JIHI
Xpanumas mpouenypa
Tpurrep
NHupekc
[IpencraBnenue
Yro Takoe SQL?
S3bIK pa3meTKu 0a3bl JaHHBIX
CTpyKTypHpOBaHHBIN S3bIK 3aIIPOCOB
S3bIK IpOrpaMMUpPOBaHUSI HU3KOTO YPOBHS
S3bIK IpOrpaMMUPOBaHUs BEICOKOTO YPOBHS
SQL npeanazHaveH 1Jis1 padoTsl ¢
HepapxuueckuMHu MOAEISAMU TaHHBIX
CereBbIMH MOJIETISIMU JAHHBIX
PensumoHHBIMY MOZENISIMU JAHHBIX
Kak ynaautes u3 Tadaunbl data Bce 3anucu, noJie info_id koTopbix He 3an0/1HeHO0?
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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/L CJIYKHUT J1JIs1 H3BMEHEHUsS CTPYKTYPbI CylleCTBYIOMIEi
TadaMubI?

ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

Kakas u3 npeacraBjieHHbIX KOMAH CJAYKHUT I MoAU(PUKAIUM JaHHBIX B TA0aMuax?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

INSERT INTO

Kakmne u3 npeacraBieHHbIX KOMAH/ CJIYKAT AJIS1 yIaJeHUs TA0 ulbI?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

Just yero ucnosib3yercsi komanga GRANT?

J71s Ha3HAaYeHUS TOJIK30BATEISAIM MPaB IOCTyIa K 00BbeKTaM 0a3bl JaHHBIX

Jj1g mostydeHus SKCKIII03UBHOTO MIpaBa JI0CTyIa K 0a3e JaHHbIX

Jlyis 3anpernienus JoCTyTa Mojib30BaTeseil K 00beKTaM 0a3bl TaHHBIX

JI71s1 OTKJIOHEHUS TIPaB POJIM TIOJIH30BATENS HA TOCTYT K 00beKTaM 0a3bl JaHHBIX
st yero ucnosabsyercst komanga REVOKE?

JI1st Ha3HAYEHUS TTOJIH30BATENSIM TIPAB IOCTyTa K 00beKTaM 0a3bl TaHHBIX

J171s monTydeHust SKCKITF03UBHOTO MpaBa J0CTyIa K 0a3e JaHHBIX

Jlst 3ampenieHus 10CTyna Mmojib30BaTeliel K 00beKkTaM 0a3bl JaHHBIX

J7is OTKJIOHEHUS TIpaB MOJIb30BaTENsl HAa JOCTYM K 00BbEKTaM 0a3bl IaHHBIX
Kaxkoii u3 nepeyncjieHHbIX OIIEPATOPOB OTHOCHUTCH K A3BIKY ynpasJieHnus faHHbiMu (DCL)?
Update - u3MeHeHHE 3HAYEHUI B MOJISIX TaOIUITBI

Grant — cozanue B cucteMe 0€30MacHOCTH pa3pellaroneil 3aicy is M0JIb30BaTeNs
Select —BbIOOpKA CTPOK, YOBIETBOPSIOIMINX 33TaHHBIM YCIOBUAM

Create — co3manne TaOJHUIIBI, HHIEKCA

Drop — ynanenue TaOIuIIbI

Alter — u3BMeHeHHe CTPYKTYpbl TaOJIHIIbI

Insert — BcTaBka CTPOK B TaOIHUILY

Delete — ynanenue cTpok u3 TaOJIUIIBI

Kakoii n3 nepeyncieHHBIX ONIEPATOPOB OTHOCHTCS K SI3BIKY onpeaenenus 1anubix (DDL)?
Update - u3meHeHUE 3HAYCHUN B MOJISX TaOTHIIBI
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Grant — cozaHue B cucTeMe 0€30MacHOCTH pa3pelIarolei 3anicy JUIsl MoJIb30BaTeNs]
Select —BbIOOpKA CTPOK, YIOBICTBOPSIIONINX 3aJaHHBIM YCIOBHUSIM

Create — co3aanue TabIUIbl, MHACKCA U T.1I.

Insert — BcTaBka CTpOK B TaOIHUILY

Delete — yaanenue cTpok U3 TabIHIIbI

Deny - coznanue B cucteMe 6€30MacHOCTH 3anpeliaolleid 3anucu JUIs MoIb30BaTeNs
Kakoii n3 nepe4nc/IeHHBIX ONIEPATOPOB OTHOCHTCS K SI3bIKY MAHUIYJIMPOBAHUSA NAHHBIMH
(DML)?

Update - u3meHeHue 3HaYCHUN B MOJISIX TAOJIUIIBI

Grant — cozanue B cucteMe 0€30MacHOCTH pa3pelaroneil 3ancy is M0JIb30BaTeNs
Create — co3maHue TaOJIMIbI, HHAEKCA

Drop — ynanenue Tabauibt

Alter — U3MeHeHHUE CTPYKTYPhI TaOIHIIBI

Insert — BcTaBka CTpOK B TaOIHUILY

Yro nenaer oneparop INSERT?

BCTaBJISIET CTPOKY C 3aJJaHHBIMU 3HAYEHHUSIMH JIEMEHTOB B TaOIHILY

BCTaBJIAET CTOJIOCI C 33/IaHHBIMU 3HAUYEHHUSIMU HJIEMEHTOB B TaOJIHUILY

BCTaBJISIET CTPOKY C 3aJJaHHBIMU 3HAYEHHUSIMH 3JIEMEHTOB U 3HAUEHUSMHU 10 YMOJIYAHHUIO B TaOJIUILy
BCTaBJIAET CTOJIOCI C 33/IaHHBIMU 3HAUCHHUSIMU HJIEMEHTOB M 3HAYCHUSIMHU I10 YMOJIYAHHIO B TAOIHUILY
B kakom npeasoxennu oneparopa INSERT yka3biBawTcs BecTaB/isieMble B Ta0 1M1y 3HaYeHHs ?
INSERT

VALUES

FROM

WHERE

Kakue ciyxeOHbIe CJIOBAa MOTYT HCII0JIb30BaThesl B onepatope INSERT?

FROM

WHERE

VALUES

GROUP BY

Kakue ciy:xe0HbIe cJI0Ba MOT'YT HCII0JIb30BaThesl B onepatope DELETE?

WHERE

INTO

VALUES

GROUP BY

Kakue CYB/I oTHOCATCS K KJIHEHT-CePBEPHbIM?

ACCESS

ORACLE

DB2

BORLAND PARADOX

Kakue CYB/I oTHocsATCs K daiiin-cepBepHbIM?

ACCESS

MS SQL-cepsep

ORACLE

INTERBASE

Kakue CYB/I ucnoans3yrorcst A1 OpraHu3anuu 0a3 JaHHBIX B KPYNHBIX OPraHu3anusax
(oTHOCATCH K NPOMBILLIEHHBIM)?

ACCESS

MS SQL SERVER

FoxPro

PARADOX
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Bonpocsl k 3auery

[lepeuncnuts nepcoHanbHble U npodeccuoHanbHble CYBJl.  Kakue Bo3MOXHOCTH
obecrieunBaeT ucnonb3oBanue npogpeccuoHanbHeIx CYB/I.

Oransl pazpadotku AUC.

ApXUTEKTypa «KIHEHT-cepBep». OCHOBHOW MPUHIIMIT TEXHOJIOTHH «KJIUEHT-CEPBEP»

[ToHsATHE TPE3EeHTALMOHHON JTIOTUKH, OU3HEC-JIOTUKU M JIOTUKH 00pabOTKH JaHHBIX

Monens yaaJleHHOTO yIpaBiieHus JaHHbpIMU FS (Mozens ¢aiinoBoro cepsepa). JlocTOMHCTBA 1
HEJ0CTaTKU

Mopenb yaanennoro goctymna kK ganabpiM (RDA). JloctonHcTBa M HEOCTAaTKH

Mogens (akTHUBHOT0) cepBepa 6a3 JaHHbIX. JJOCTOMHCTBA M HEOCTATKU

Mogenb cepBepa NpHIIOKEHHUN. JJOCTOMHCTBA M HEIOCTATKU

Apxutektypa cepBepa 6a3 1aHHbIX. LleHTpanr30BaHHas apXUTEKTypa U Mozens 1:1.
HenocraTku. ApxuTekTypa BbIJIEIEHHOTO cepBepa (MHOTOIIOTOKOBAs CEpPBEPHAsi apXUTEKTYpa).
Henocratku

ApXUTEKTypa BUPTyalnbHOro cepepa. Henpocratku. MHOroHUTHEBASI MyIbTUCEPBEPHAS
apXUTEKTypa

Tunel mapamienusma.

TpeboBanus k 6e3onacHocT pensauuoHHbIX CYBJ]

[onb3oBarenun CYB/l. O6bexThl noctyna. [Ipusunerun. Onepatopst SQL 15 ycraHOBKH
npusuieruit. [lpumepsr.

OcHOBHBIE CTIOCOOBI OTIPEIEIIEHUs TPYII MoJib30BaTenei. Poms. Mexanusm posneit. Coznanne
ponu. ITpumep

[Tonstue Tpanzakiuu. CBONCTBA TpaH3aKIIMK. BapruaHThl 3aBepIieHUs] TPaH3aKIHH.
Pacmmpennas moaens Tpan3akiuu. Cmech TpaH3akiuid. I'paduk 3amycka Habopa TpaH3aKLIKH.
[Tpobnemsl mapamiensHOi paboThl TpaH3akiuii. [Ipodbiema morepu pe3ynbTaToB OOHOBIICHHS.
HeakkypaTHOoe cunThIBaHUE

[Tpobnembl mapamiensHOi paboThl TpaH3akuuii. [IpobiemMa HEeCOBMECTHMOTO aHaIH3A.
Konkypupyromue tpanzakiun. KoHpaukTel Mexay Tpanzakuusmu. I'paduku 3amycka Habopa
TpaH3akuuu. CrocoObl pa3petieHus] KOHKYPEHIIMN MeX Ay TpaH3aKIUIMU.

Tunel 6;10kupoBok. [TpoTokos goCTyNa K TaHHBIM. Y POBHH OJIOKUPOBAHMSL.

VYnpasnenue Tpanzakuusmu. KoManapl ynpaBiaeHUs TpaH3aKIUSIMH.

SIBHBIE TpaH3aKUMU. BoXeHHbIE TpaH3aKIUK

VYnpasienue 0J0KUpPOBKaAMU

TynukoBble OJI0KUPOBKU

YPpoBHM U30ALHUA

Pexumbr SQL. [Iporecc BbinmonHeHus: onepaTopoB sql

Knaccudukanus ¢aiinoB u GaityioBeIX CTPYKTYP

@aiisibl IPSAMOro U MOCIEA0BATEIBHOIO JOCTYya

JlocTtym K daitry ¢ UCTIOTB30BaHUEM METOOB XCIITHPOBAHHUS

[TonsTue komnu3uil. Meroasl paspelieHus KOJUIM3un

[lonstue nuaexcHoro Qaitna. IlnoTHsii nHAEKC. HermnoTHbIA HHACKC.

HNunexcsl B Buae B-nepeBbes.

KnacrepuzoBaHHBIN HHIEKC

Hexnacrepr3oBaHHbIM HHAECKC

[IpencraBnenue cBsi3u 1:M B cTpykTypax xpaHenus. OgHoHanpaBiieHHble yKazatenu. [Ipumep.
JIByHanpaBieHHble yKa3aTenu. [IpuMep. AnropurM novcka 3anucu B cBs3ax 1:M
WNHuBepTrpoBaHHBIE CIUCKU

CrpanunuHas opraHu3anysi JaHHBIX. DKCTEHTHI. Turbl 3kcTeHToB. Tunsl crpanui. [lapamerpsl
CTpaHUL

. Ctpanunpl pa3menienus. CTpanuiibl 1aHHBIX. CTPOKU JaHHBIX. HIEKCHBIE CTPAHULIBI.

TekcToBbIE CTPaHULIBI.
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39. Ctpykrypa ¢aiinoB B Ms SQL Server. Paznensemas namsth

40. Cpasautenpabie xapaktepuctuku SQL CYB/I: Oracle, MS SQL Server, IBM DB2, Informix

41. Konduryparun Tunsl noib3oBaTesiei.

42. Apxutektypa (PpU3ndecKuil U JOrHuecKuil ypOBEHb)

43. Tabnuunble mpocTpaHcTBa. CerMeHTHI, SKCTEHTHI U OJIOKH JaHHBIX.

44. Dxzemmap. SGA, PGA

45. TIpoueccsl. 7 OCHOBHBIX (POHOBBIX MTPOIIECCOB

46. ®ynxuun CYB/. Mucramnsuns

47. Ilporpammusle cpeactsa Oracle. OcHoBHBIE pyHKIMM ynpaBieHus. Co3aaHue MOIb30BaTENs U
HACTpOMKa MpaB JIOCTyIA.

48. O6bekThl B/

49. Co3ganune Tadauil. THUIbl JaHHBIX

50. Co3naHne MHAEKCOB

51. Co3naHue npencTaBieHUN

52. Co3naHue nocaen0BaTeNbHOCTEN

53. OnpeneneHHbIe MOA30BATENEM THIIBI TaHHBIX. CO3/JaHHEe CHHOHUMOB

54. Co3nanue orpaHUYEHUM

55. Co3nanue TabIU4HbBIX TPOCTPAHCTB

56. OcHoBHBIE MOHATHS U KOHCTpyKUInu SQL. Apxurektypa SQL

57. llognepxxuBaemblit  Habop cumBoiioB SQL. Apudmernueckue omnepatopbl U OINepaTophbl
OTHOILIEHHUS

58. CtpykTypa nporpamMMsbl U riepeMeHHbie SQL

59. YcnoBHbIe oniepaTopsl

60. Huxbl

61. Kypcopsl

62. XpaHuMble POLEAYPHI

63. ®ynkuun

64. Tpurrepsl

6. YueOHO-MeTOAN4YeCcKOe 1 HH(pOpPMALIMOHHOE 00ecnieyeHHe TUCUMIITUHBI
6.1 Cnucoxk HCTOYHUKOB H JINTEPATYPbI

Jluteparypa
Ocnognasn

1. basel nanneix: yueOnuk / JL.U. [llyctoBa, O.B. Tapakanos. - M.: HULl UH®PA-M, 2016. - 336 c.:
60x90 1/16. - (Breiciiee oOpazoBanue: bakanaBpuart) (Ilepernér 7bLL) ISBN 978-5-16-010485-0, 500
9Kk3 http://znanium.com/catalog.php?bookinfo=491069

2. IlpoexTrpoBanue MHGOPMAIMOHHBIX cucTeM U 6a3 naHHbIX/CraceimmaB.M. - HoBocu6.: HI'TY,
2012. - 100 c.: ISBN 978-5-7782-2121-5 http://znanium.com/catalog.php?bookinfo=548234

3. WmomeukuH, B. M. OcCHOBBI UCHNONB30BaHUS M IMPOEKTUPOBaHHS 0a3 MAHHBIX : YUEOHUK IS
By30B/ B. M. Umomeukun. — Mocksa : W3narensctBo [Opaiir, 2024. — 213 c. — (Boicmiee
obpaszoBanue). — ISBN 978-5-534-03617-6. — Tekct : »saexTpoHHblii // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535450 .

4. Crpyxxus, H. II. Ba3sl mannbix: npoektupoBanue. Ilpaktukym : yuebHOe mocobue st By30B /
H. I1. Ctpyxkun, B. B.T'ogun. — Mocksa : WznarensctBo Opaiit, 2024. — 291 c. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-00739-8. — Tekcr : osaexTpoHHblii // OOpa3oBarenbHas
mnatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/537149.

/Ionwmumeﬂbmm
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1. AranenoB B.I1. ba3sl nanneix. B 2-x ku. Kaura 2. PacnipenencHHuble u yajaeHHbIe 0a3bl JaHHBIX :
yueonuk / B.II. AransiioB. — M. : U] «®DOPYM» : UHOPA-M, 2017. — 271 c.: un. — (Bricuiee
obpasoBanue). http://znanium.com/catalog.php?bookinfo=652917

2. ba3er nansbiX. [Ipaktmueckoe mnpumenenue CYBJ[ SQL m NoSOL-tuma misi npuMeHeHUs
MIPOEKTHUPOBaHUs MH(OPMAIIMOHHBIX cucTeM: YuebHoe nocobue / Maprumun C.A., Cumonos B.JL,
Xpamuenko M.B. - M.:1JI ®OPYM, HUIL[ UHDPA-M, 2017. - 368 c.: 60x90 1/16. - (Bricmiee
obpazoBanme) ([lepemnér 7bL[) ISBN 978-5-8199-0660-6 http://znanium.com/catalog.php?
bookinfo=556449

3. MeToasl, Mojenu, cpeicTBa XpaHeHHss U 00paboTku maHHbIX: ydeOHuk / D.I. Hansan, FO.A.
3enenkoB. — M.: By3oBckuit yueOnux: MHOPA-M, 2017. — 168 c. http://znanium.com/catalog.php?
bookinfo=543943

4. Kynreirus, O. I1. AgmunuctpupoBanne 6a3 mganubeix. CYBJl MS SQL Server [DnekTpoHHBII
pecypc] : yueb. mocodue / O. I1. Kynteirus. - M.: M®IIA, 2012. - 232 c. - (YHUBEpCUTETCKAs CEpus).
- ISBN 978-5-4257-0026-1 . http://znanium.com/catalog.php?bookinfo=451114

5. Hecrepos, C. A. ba3pl nanHbIX : y4eOHHK W TIpakTukyMm 1ist By3oB / C. A. HectepoB. — 2-e u3n.,
nepepad. u norn. — Mocksa : U3narensctBo FOpaiit, 2024. — 258 c¢. — (Bricuiee obpa3oBanue). —
ISBN 978-5-534-18107-4. — Texkct : snextpoHHsiii / OOpa3oBaTenpHas miatdopma FOpaiT [caiiT].
— URL: https://urait.ru/bcode/536687 .

6.2 IlepeueHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «AHTepHET».

DIEeKTPOHHO-0MbIMoTeYHas crcTeMa «3HaHnyM» Pexknm moctyna: http://znanium.com
Hammonansubiil oTkpbIThiid yHUBEepcuTeT «MHTYUT. Pesxxum moctyma: https://www.intuit.ru/

Caiit Microsoft Pexxum nocryma: https://msdn.microsoft.com/ru-ru/library/
Hayunas 6ubnuoreka PITY Pexxum moctymna: http:/liber.rsuh.ru/
«CITFORUM»: Ananutuyeckas unpopmanus B chepe IT. Pexxum nocryna: http://citforum.ru/

MRS

HanmonanwsHas anekrponHas 6ubnuoreka (HOb6) www.rusneb.ru
ELibrary.ru Hayunas snektponHas 6ubimoreka www.elibrary.ru

6.3 IIpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI

Hoctyn k npodeccuoHanbHbIM 0a3am gaHHBIX: https://liber.rsuh.ru/ru/bases

WNHpopMannoHHbIE CIPaBOYHBIE CUCTEMBI:
1. Koncynsrant Ilmoc
2. Tapant

7. MaTepuajJbHO-TeXHUYeCKOe o0ecneyeHue TUCIUIIMHBI

Jns  oOecrmiedyeHHs ~ JUCHMIUIMHBI — WCHOJB3YETCS  MaTepHajbHO-TEXHHYecKas  0Oaza
00pa30BaTENBHOIO YUPEKICHHS:
- 0na Jnekyuu: YydeOHble ayAWTOPHUH, OCHAIIEHHBIE JOCKOH, KOMIIBIOTEPOM WM HOYTOYKOM,
MIPOEKTOPOM (CTallMOHAPHBIM WIIM MIEPEHOCHBIM) ISl AEMOHCTPALUU YUeOHBIX MAaTEpHAIIOB.

CocTtaB mporpaMMHOro 00ecreueHus:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security


https://liber.rsuh.ru/ru/bases
http://liber.rsuh.ru/
https://urait.ru/bcode/536687
http://znanium.com/catalog.php?bookinfo=451114
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- ons npakmu4ecKkux 3AHAMULL. KOMHBIOTepHBII\/'I KiI1aCC HIIH Ha60paT0pI/I}I, OCHAaIIIEHHBIE ,Z[OCKOﬁ,
KOMIIBIOTCPOM HIIN HOyT6y1(OM JJIA IperioaaBaTeiid, KOMIIBIOTEpaMu JJIsd 06yqa}0m1/1xca, IMPOCKTOPOM
(CTaI_[I/IOHapHLIM nin HepeHOCHBIM) I ACMOHCTpalun y‘-Ie6HBIX MaTCpuaoB.

CocTtaB mporpaMMHOT0 00€CTICUCHHS:
Windows

Microsoft Office

Microsoft SQL Server 2008
Mozilla Firefox

Kaspersky Endpoint Security

NANE NIV SR

8. O0ecneuenne o0pa3oBaTeIbHOrO NMpoLecca IS JIUI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310POBbSl U HHBAJU/I0B

B xome peamuzanuu AWCIMILIAHBI HCIOJB3YIOTCS CICAYIONINE JIOTIOJHUTEIBHBIC METOJIbI
o0ydYeHHsl, TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M TMPOMEKYTOYHOW aTTecTallud OOydJaromuxcsl B
3aBUCUMOCTH OT WX UHAUBHUIYATBHBIX OCOOCHHOCTEH:

® Il CJEMbIX M CIA0OBUIAAIIUX: JIEKIMHU OGOPMIISIOTCS B BUAE DJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMITBIOTEpA CO CIEIUATM3UPOBAHHBIM IMPOTPAMMHEIM 00CCIICUCHUEM;
MUChMEHHBIC 3aJ[aHMsI BBITIOJMHSIOTCS HAa KOMIBIOTEPE CO CHEIHATIM3UPOBAHHBIM MPOTPAMMHBIM
o0OecrieueHneM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIICUMBACTCS WHIAWBHUIYyATbHOE
paBHOMepHOe ocBelleHue He MeHee 300 JIOKC; Al BBIMIOJHEHUS 3a/laHusl MPU HEO0OXOTUMOCTU
MPEIOCTABIISICTCS YBEIMYMUBAIOIIECE YCTPONCTBO, BO3MOXKHO TaKXKe HCIOIB30BAaHUE COOCTBEHHBIX
YBEJIMYUBAIOLIUX YCTPONUCTB; MUCbMEHHBIE 3aaHus O(POPMIISIOTCS YBETUUYEHHBIM MIPUPTOM; IK3aMEH
1 324€T MPOBOJATCS B YCTHOU (DOpPME MITH BBITIOIHSIOTCS B TUCHMEHHON (hopMe Ha KOMITBIOTEPE.

® JUIA TIIYXHX W CJIA0OCHBIIAIMNX: JCKIUH OQOPMIISIOTCS B BHJIC JJCKTPOHHOTO JOKYMEHTA,
aub0  mpefocTaBiseTCsl  3BYKOYCWJIMBAIOIIAsl — ammaparypa WHAUBUAYATbHOTO  TOJB30BaHUS;
MMMCbMEHHBIC 3aJIaHUS BBIOJIHAIOTCS HAa KOMITBIOTEPE B IMHCBMEHHOW (opme; dK3aMeH W 3a4éT
MIPOBOASATCS B MUCbMEHHOM (popMe Ha KOMITBIOTEPE; BO3MOXKHO MPOBEICHUE B (OPME TECTUPOBAHHUS.

® IS JIWI] C HAPYIICHUSMHU OIOPHO-JBHUTATEIILHOTO ammapara: JeKIUU Oo(GOopMIIIIOTCS B BUJC
ANEKTPOHHOTO JOKYMEHTa, JOCTYIIHOTO C TOMOUIBI0 KOMIBIOTEPA CO CHEIHATU3UPOBAHHBIM
MPOrpaMMHBIM ~ O0ECTIEYCHHEM; IMHCHMEHHBIC 3aJaHWsl BBIMOJHSIOTCS HA KOMIBIOTEPE CO
CHEIHATM3UPOBAHHBIM MPOTPAMMHBIM OOECTIeUeHHEM; SK3aMEeH U 3a4€T MPOBOJATCSA B YCTHOU Qopme
WJTH BBITIOJTHSFOTCS B TUChMEHHOU (DOpMe Ha KOMITBIOTEPE.

[Tpu He0OXOMUMOCTH TMpeTyCMaTPUBACTCS YBEIMUEHNE BPEMEHH I MTOJTOTOBKH OTBETA.

[Tporiemypa mpoBENCHUS MPOMEKYTOYHOW aTTeCTAIMH JJIsi OOYUYaIONIUXCSl YCTAHABIUBACTCS C
y4€TOM UX WHIAMBUAYATbHBIX MCUXOPU3NYECKUX ocobeHHOoCTel. [IpomexxyTouHast aTTecTaus MOKeT
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipy mnpoBeaeHHMH TMPOLEAYPHl OIEHUBAHUS pPE3YJIbTATOB OOyuYeHHUs IperycMaTpUBaeTCs
WCTIONTb30BAaHUE TEXHUYECKUX CPENICTB, HEOOXOAMMBIX B CBSI3U C WHAMBHIYAIBHBIMU OCOOCHHOCTSIMU
oOyyaromuxcsi. OTH CpeACTBa MOTYT OBbITh TPEIOCTABICHBl YHUBEPCUTETOM, WJIH MOTYT
WCIIONTB30BAThCS COOCTBEHHBIC TEXHUUECKHUE CPEJICTRA.

[TpoBenenne mpoueaypbl OIEHUBAHUS PE3YJIBTATOB OOYUYEHHUS JOMYCKAEeTCsS C HCIOIb30BAaHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIILHBIX TEXHOJIOTH.

OO6ecneunBaeTcss JTOCTYNT K HMH(POPMAIMOHHBIM W OuOIMorpaduueckuM pecypcam B CETH
WNuTepHeT u1st Kaxaoro odydvaromierocst B Gopmax, aaanTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBS U
BOCTIpUSATHUS HHPOPMAITUH:

oIl CJETbIX M CIa0OBUIAAIIMX: B Te4aTHOM ¢opMe yBenuueHHbIM mpudrom, B dopme
AJIEKTPOHHOTO IOKYMEHTa, B (hopme ayauodaiina.

® IS TIyXUX U c1a0O0CHbIIIANINX: B IEYaTHOH Gopme, B popMe 3JIEKTPOHHOTO TOKYMEHTA.
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It O0YYAIOIIMXCS C HAPYIICHUSIMH OTMOPHO-JABUIATEILHOTO allnapara: B rne4aTtHoil gopme, B
(hopMe AIIEKTPOHHOTO JTOKYMEHTa, B (hopme ayanodaiina.

VY4eOHblE ayIUTOPHM S BCEX BUIOB KOHTAKTHOW M CaMOCTOSTENBHOW pabOThI, HaydyHas
OuOIMOTEeKa W HHBIE TOMENICHHUs Ui OOy4YeHHsS OCHAIEHBl CIHEIUAIbHBIM O00O0pYJOBaHHEM U
y4€OHBIMU MECTaMH C TEXHUYECKUMHU CPEICTBAMU O0yUEHUS:

® ISl CJIETIBIX U CIa0OBUASIIMX: YCTPOMCTBOM JJIsi CKAHUPOBAHUS U YTeHUs ¢ Kamepoil SARA
CE; nucnneem bpaitng PAC Mate 20; npuntepom bpaiing EmBraille ViewPlus;

oI TIYyXUX M CcIaOOCHbIIIAIIMX: aBTOMAaTU3UPOBAHHBIM pPA0OUYMM MECTOM JUIsl JIIOJEH C
HapylUICHUEM cIyXa U cIa0O0CIHbIIaINX; aKyCTUYECKHH YCHUIIUTENb U KOJIOHKH;

o 11 OOydYalOUIMXCSl C HapyIICHUSMU OIOPHO-IABUIaTeNIbHOTO ammapara: MepeIBHKHBIMHU,
peryinupyeMbiMu 3proHomudeckumu naptamMmu CH-1; KOMOBIOTEPHON TEXHHMKOW CO CIENHaIbHBIM
[IPOrPaMMHBIM 00€CTIeYEeHHEM.

9. MeToan4yecKkne MaTepHaJIbl

9.1 IlnaHbl NPaKTHYECKUX 3aHATHH

IMpakTnyeckas padora Ne 1 SI3pik Transact-SQL. KomnonenTor SQL
Lenn: PaccMoTpeTs OCHOBHBIE OOBEKTHI M 0a30BbIE OMepaTopshl s3bika Transact-SQL

OcHoBHble 00beKTHI SQL
Tums! TaHHBIX

Oynkuuu s3eika SQL
CkansipHbIe OnIepaTopsl
3nayenusa NULL

* & & o o

YpaxHeHus

VYnpaxuenue 1

Kaxkas pazauia mexay uncnoBbiMu TunamMu AaHHbIX INT, SMALLINT u TINYINT?

Ynpaxuenue 2

Kaxkas paznuna mexnay tunamu ganHeix CHAR 1 VARCHAR? Korpa crnenyer ucnonb3oBath
TIEPBLIH, a HE BTOPOU, U HA0OOPOT?

Ynpaxuenue 3

Kax nactpouts cronben tTumna nanaeix DATE s BBoga 3nauenuit B popmare 'trrr/mm/an'?

B cnenyromux nByx ynpaxHeHusax ucnonb3yite nHCTpyknno SELECT B okHe penakropa
3ampocoB cpenctBa Management Studio st BbIBO@ pe3yJbTaTOB BCEX CHUCTEMHBIX (QYHKUUH U
rinobaneHelx  nepeMmeHHbIX.  (Hampumep, wunctpykums SELECT  host id ()  BbIBOAWT
UACHTU(PUKAIIMOHHBIN HOMEp TEKYIIEro X0CTa.)

VYpaxHenue 4

Hcnonb3ya cucteMHble (YHKIMHU, Y3HAHTE WACHTU(UKAIIMOHHBIA HOMep 0a3bl JaHHBIX test,
KOTOPYIO CO3/1alTi Ha TIPOILION JabopaTopHOI padoTe.

VYpaxHenue 5

Hcnonb3ys cucreMHble IepeMeHHbIe, y3HAUTE TEKYIyI0 BEPCUIO MPOTPAMMHOI0 00ecTieyeHHs
cUCTeMBbI 0a3bl TaHHBIX U UCTIOJIb3YEMBbIH B IPOrPaMMHOM O0OECTIEYEHUH S3bIK.

VYpaxHenue 6

Hcnonb3ys OGUTOBBIE onepaTopsl &, | U 7, BHIOIHUTE CIEAYIOUINE ONepanuy HajJl OMTOBBIMU
CTpOKaMHu:

(11100101) & (01010111)

(10011011) | (1100100T1)

(10110111) ~ (10110001)
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VYpaxunenue 7

Kakumu OynyT pesyibTarhl ciaenyrouux BbelpaxkeHui? (Boipakenue A — uncnoBoe, a B —
JIOTUYECKOE. )

A +NULL

NULL =NULL

B OR NULL

B AND NULL

VYnpaxHenue 8

B kakux cimyyasx MOXKHO HCIOJNB30BaTh KaK OJUHAPHBbIC, TaK W JBOWHBIC KaBBIYKH IS
oTpe/ieNIeHUs] CTPOKOBBIX M BPEMEHHBIX KOHCTAHT?

Ynpaxxuenue 9

Uro Ttakoe WUACHTUPUKATOP C OrpaHUUUTEISIMM U Korjna Tpedyercs UCHOIb30BaTh
UACHTU(PHUKATOPHI 3TOTO THIA?

IIpakTyeckas padora Ne 2 S3pIKk onucaHusi JAHHBIX

Iens:

Paccmotpets Bce nHCTpykumu Transact-SQL, cBsi3aHHBIE C A3BIKOM OMMCAHUS JTAHHBIX

¢ Cosmanne 00BeKTOB 0a3 TaHHBIX

¢ MonudunrpoBanue 00beKTOB 6a3 TaHHBIX

¢ YV nanenne 00bEKTOB 0a3 JaHHBIX

YpaxHeHus

VYnpaxuenue 1

Ucnons3ys unctpykiuio CREATE DATABASE, co3paiite HOByro 06a3y maHHbIX test db,
3a]1aB sIBHbIE crienuuKauu s GaitioB 6a3bl JaHHBIX U KypHasla TpaH3akiui. Maiin 0a3bl JaHHBIX C
normdeckuMm umeHeM test db dat coxpansercs B ¢dusmueckom (¢aiine C:\tmp\test db.mdf, ero
HavyaJbHBIM paszmep — 5 MOaiiT, aBToyBenuuenue no 8%, MakCUMalbHBIA pa3Mep HE OrpaHUYEH.
@aiin KypHaia TpaH3akIuil ¢ jorndeckuM uMeHeM test db log coxpansercs B ¢puznueckoM (aiine
C:\tmp\test db log.ldf, ero nHauwanpHBII pasmep — 2 Mo0aiita, aBroyBenmmuenue mo 500 Koaiir,
MakcuUMabHbIi pazmep 10 Moaiir.

Ynpaxuenue 2

Ucnons3ys unctpykuuio ALTER DATABASE, no6aBbre HOBBIM (haitn xypHasia B 0azy
nanHbix test db. ®aiin coxpansiercs B ¢usndyeckom ¢aiine C:\tmp\emp log.ldf, ero HauanbHbIN
pa3mep — 2 Moaiita, aBroyBennueHue no 2 Mobaiita, MakCUMaJIbHBIA pa3Mep HE OTpaHUYEH.

VYpaxnenue 3

Ucnons3ya unctpykimio ALTER DATABASE, u3menute HayanpHBIA pasmep daiina 6azbl
naHHbIX test db Ha 10 MoOaiir.

VYnpaxuenue 4

B npumepe 4 111 HEKOTOPBIX CTOJIOIOB YETHIPEX CO3JAHHBIX TAOJIMIl 3aNpElIeHbl 3HAUCHUS
NULL. JIns KakuX U3 3TUX CTOJOLOB 3TO ONpeIeIeHUE SIBIISETCS 0043aTeIbHbIM, a JUIs KaKUX HEeT?

VYpaxHenue 5

[Touemy B mpumepe 4 Tun AaHHBIX A7 cTos61oB dept no u project no onpeneneH kak CHAR,
a He KaK OJIMH U3 IeJIOUUCIICHHBIX TUITOB?

Ynpaxxnenue 6

Cosznaiite Tabuipl customers u orders, cofepskaliye MepeuncIeHHbIC B CISAYIOMEeNd Tabiuie
ctonOibl. He 00BsABIANTE COOTBETCTBYIOIIME EPBUYHBIN 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
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fax char(24) null shipaddress varchar(60) null
quantity integer null

VYpaxnenue 7

Ucnons3ys uHcTpykuuio ALTER TABLE, noGaBeTe B Tabmuiy orders HOBBINH cTOi0eI]
shipregion. Cron0er 105KeH UMETh LIETTOYUCIICHHBIN TUIT JaHHBIX U pa3pemars 3HaueHuss NULL.

VYnpaxxHenue 8

Ucnone3ys unctpykiuio ALTER TABLE, usmenutre Tun aaHHbix cronOua shipregion c
LIEJIOUNCIIEHHOTO Ha OyKBEHHO-IIM(PPOBOH ATHMHOM 8 cuMBOJIOB. CTONOEII MOXKET COIEPIKAaTh 3HAUCHUS
NULL.

Ynpaxxuenue 9

VY nanute co3nanHbli paHee cronbdern shipregion.

VYupaxnenue 10

JlaiiTe TouHOE ONMCaHUE MPOUCXOASIIEMY MPU yNaICHUH TaOJIULbI C TOMOIIBIO MHCTPYKIIUH
DROP TABLE.

Yupaxuenue 11

Co3paiite 3aHOBO TaOnMIBI customers U orders, yCOBEpIIEHCTBOBAB MX OIpEJEICHUE BCEMHU
OTpaHUYEHUSIMU MIEPBUYHBIX U BHEITHUX KIIFOUEH.

VYupaxnenue 12

Ucnonwzys cpexy SQL Server Management Studio, monmpoOyiiTe BCTaBUTh CJIEIYIONTYIO HOBYIO
CTpPOKY B Tabnuiry orders:

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

[Touemy crcTemMa OTKa3bIBAE€TCS BCTABIATH 3TY CTPOKY B TaOnuILy?

VYnpaxuenue 13

Ucnons3ya unctpykuuio ALTER TABLE, ompenenuTte 3HaueHHE MO YMOJYAaHHUIO CTONOLA
orderdate Ta0Onuib! orders B BUJIe TEKYIIEH 1aThl U BDEMEHH CUCTEMBI.

Ynpaxuenue 14

Ucnonwzyss wuncTpykimmio ALTER TABLE, cos3maiite orpanudenwe js oOecredeHus
LIEJIOCTHOCTH, OTPaHWYMBAIOLIEE JOMYCTHMbIE 3HAUYE€HUs CTojOLa quantity Tabmuisl orders
nuama3zoHoM 3Hadyenuii ot 1 go 30.

VYupaxnenue 15

OTobOpasute Bce OTpaHUYCHHUS IJIsi 00€CTICUCHUS IEIOCTHOCTH TaOIHITI orders.

VYupaxnenue 16

[TonbITaliTech yaanuTh NEpBUYHBINA KITt0Y Ta0uIbl customers. [louemy 3T0 He yaaerca?

VYupaxnenue 17

VY panute orpaHndeHue A oOecredeHus LeJIOCTHOCTU prim_empl, onpeaeneHHoe B mpuMepe

VYnpaxnenue 18
B tabnuiie customers u3MEHUTE UM CTOJIOIA City Ha town.

IIpakTnyeckas padora Ne 3 3anpocsl

Iens:

PaccMmotpets oneparops! vactu DML s3p1ka SQL

¢ Wucrpykuus SELECT. Ee npennoxenus u pyHKuuu
¢ [Tox3anpocsl

¢ Bpemennsie Tabnuisl

¢ Oneparopbl COeAMHEHUS

¢ CBs3aHHbBIE TO3AMPOCHI

¢ TaGnuuHble BBIpAXKEHUS

YnpaxxHeHus
Vupaxnenue 1
BoinonuuTe BBIOOPKY BCeX CTPOK M3 Tabiuibl works on.
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VYnpaxHenue 2

BoinonnuTe BIOOPKY TaOEIbHBIX HOMEPOB BCEX COTPYAHUKOB € JOHKHOCTBIO KIEpK

(clerk).

VYpaxnenue 3

BrimonHuTe BBIOOPKY TaOeNbHBIX HOMEPOB BCEX COTPYIHHKOB, KOTOpBIE pPabOTAIOT Hasx
MPOeKTOM p2 U 4eil TabenbHbI HOMep MeHble, yeM 10 000. Pemmure 3Ty 3amady, MCmonb3ys J1Ba
Pa3NIUYHbBIX, HO SKBUBAJIEHTHBIX 3allpoca ¢ HHCTpyKLuUEH select.

VYpaxnenue 4

BrimonHuTe BBIOOPKY TaOENbHBIX HOMEPOB BCEX COTPYAHMKOB, KOTOpbIE HE MPHUCTYNHWIH K
pabote Hag mpoekToM B 2007 T.

VYpaxHenue 5

BoinonnuTe BBHIOOPKY TabelbHBIX HOMEPOB BCEX COTPYAHUKOB IpoekTa pl ¢ BexymuMu
JOJDKHOCTSAMH (T. €. aHAIMTUK analyst 1 MeHe/pKep manager).

VYrpaxHenue 6

BrimonHuTe BEIOOPKY BCEX COTPYAHUKOB MPOEKTA P2, Ubsl TOJKHOCTD €111 He ONpeesieHa.

VYnpaxnenue 7

BrimonHuTe BBHIOOPKY TaOEIbHBIX HOMEPOB U (paMMIIMI COTPYAHHUKOB, YbH MMEHA COAEpIKaT
nBe OykBbI "t".

VYnpaxxnenue 8

BoinonnuTte BHIOOPKY TaOENbHBIX HOMEPOB M MMEH BCEX COTPYAHMKOB, Y KOTOPBIX BTOpAs
OykBa ¢amunun "o" uian "a" (OyKBBI aHIIMHACKKE) U TIOce HIe OYKBbI pamuianu "es'.

VYpaxHenue 9

BrimonHuTe BEIOOPKY TaOEIbHBIX HOMEPOB COTPYIHUKOB, YbH OTJIENIbI pacroiokeHsl B CUaTIIe
(Seattle).

VYupaxnenue 10

BoinonnuTe BBIOOPKY pamMmivii U UMEH COTPYAHUKOB, KOTOpbIE MPUCTYNIIN K paboTe Haj
npoexktamu 4 auBaps 2007 r.

Yupaxuenue 11

CrpynnupyiTe Bce OTAEIbI IO UX MECTOHAX0KICHUIO.

VYnpaxuenue 12

OO6mwsacuute pazHuiy Mexay npempioxxkenusimu DISTINCT u GROUP BY.

VYnpaxuenue 13

Kak npennoxxenne GROUP BY oGpabarsiBaer 3nauenust NULL? ITogo6Ha nu 3Ta 00paboTka
00OBIUHOM 00pabOoTKe ITUX 3HAYCHUIT?

Yupaxuenue 14

O6wbscuaute pasnuiy mexay arperaTHeiMu GyHKIussMu COUNT(*) u COUNT(column) .

VYupaxnenue 15

BrimonauTe BEIOOPKY HAMOOIBIIETO TAOSTHHOTO HOMEPA COTPY/THUKA.

VYupaxnenue 16

BoinonuuTe BBIOOPKY JOJKHOCTEH, 3aHMMaeMbIX OOJbIlle, YeM JIByMS COTPYIHHKaMHU.
VYupaxnenue 17

BoinonnuTe BBIOOPKY TaOENbHBIX HOMEPOB COTPYJIHUKOB, KOTOPBIE WM MMEIOT JOJKHOCTD
kiepk clerk, unu paborator B otaene d3.

VYupaxunenue 18

OO0®bscHUTE, TOYEMY CIEIYIOIINNA 3a1IpOC HEMPABUIbHBIM.
SELECT project name FROM project WHERE project no =
(SELECT project no FROM works on WHERE Job = 'Clerk")
HcnpaBbpTe cHHTaKCHC 3a11poca.

VYnpaxuenue 19

KakoBo mpakTuyeckoe NpuMEeHEHNE BPEMEHHbIX Ta0mui?
VYupaxuenue 20
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OOBsicHUTE pa3HUILY MEX]Ty TT100abHBIMH U JJOKAILHBIMH BPEMEHHBIMU TaOIUIIAMHU.

IMPUMEYAHUE

B pemennsix Bcex mocienyromux yIpaXHEHUH 110 oNepaluy COeANHEHHS UCTIONb3yHTe SIBHBIN
CHHTAaKCHC.

VYnpaxnenue 21

Co3znaiite crneayromme coeauHeHns Tadnui project 1 works on, BBITIOJTHUB:

. €CTECTBEHHOE COEMHEHHUE;

. JIEKapTOBO MPOU3BECHHE.

VYnpaxHenue 22

CKOJIBKO YCIIOBHH COCTMHEHUSI HEOOXOIUMO JIJTsI COSAMHEHUS B 3ampoce n Tadaui?

VYupaxHenue 23

BrimonHuTEe BEIOOPKY TaOEIFHOTO HOMEpa COTPYAHUKA M JOJDKHOCTH JUTSI BCEX COTPYIHHUKOB,
paboTaronux HaJ npoekToM Gemini.

VYnpaxuenue 24

BrimonuuTe BBIOOPKY UMEH U (haMUJIHI BCeX COTPYTHUKOB, paOOTAIONINX B OT/IENE

Research unu Accounting.

VYupaxHenue 25

BoinonnuTe BbIOOpKY Bcex naT Hadaja paOoTsl [uist Bcex kiepkoB (clerk), pabGoraromux B
otaene dl.

VYnpaxunenue 26

BrimonHuTe BBIOOPKY BCEX TPOEKTOB, HaJ KOTOPBIMH paboTaioT [BOE€ WM OoJbIle
COTPYJHUKOB C JIOJDKHOCTBIO Kiepk (clerk).

VYnpaxuenue 27

BrimonHuTe BRIOOPKY MMEH U (haMMIINil COTPYAHUKOB, KOTOPbIE MMEIOT JOJDKHOCTh MEHEKep
(manager) u paGoTaroT HaJ poekToM Mercury.

VYnpaxuenue 28

BoinonnuTe BHIOOPKY MMEH M (haMUIIUil BCeX COTPYAHHMKOB, KOTOpbIE Hadaiau paboTaTh HaJ
IIPOEKTOM OJJHOBPEMEHHO, 110 KpaliHEN Mepe, €Ile C OJHUM IPYTUM COTPYAHUKOM.

VYnpaxuenue 29

BrimonHuTe BBIOOPKY TaOEIbHBIX HOMEPOB COTPYIHHKOB, KOTOPBIE )KUBYT B TOM K€ TOpOJE,
rae Haxoautcs ux otnen. (Mcmonw3yiite pacmupenHyio Tabnuiy enployee enh 6a3el gaHHBIX
sample.)

Ynpaxnenue 30

BrimonHuTe BBIOOPKY TaOeNbHBIX HOMEPOB BCEX COTPYIHHUKOB, pPa0OTAIOMIMX B OTIENe
MapkeTuHra marketing. Co3gaiite Ba paBHO3HAYHBIX 3apoca, UCIIOJIb3YS:

. OIepaTop COEANHEHMSI,

. CBSI3aHHBIN MO13aIIPOC.

IIpakTnyeckas padora Ne 4 Xpanumsble npoueaypbl M onpegesisieMble 10Jb30BaTe/ eM (PyHKIHA

Iens:

[lo3HakomMuThCS € makeramu U noamnporpammamu SQL

¢ [IpouenypHsble pacuIMpeHus

¢ XpaHuMBbIE TPOLIEAYPbI

¢ OmnpenensiemMble NOIb30BaTeNIEM (QYHKIUU

YpaxHeHus

VYnpaxuenue 1

Co3paiite maket ans BctaBku 3000 ctpok B Tabmuiy employee. 3HaueHus ctonlna emp no
JOJDKHBI OBITh OJTHO3HAYHBIMH B nuama3oHe ot 1 mo 3000. Becem sueitkam cTonOmoB emp Iname,
emp_fname u dept_no npucsauparotcs 3Hauenus "Jane", "Smith" u "d1" cooTBeTCTBEHHO.

Ynpaxuenue 2
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W3Menute maker u3 ynpaxHeHUs | Takum oOpa3oMm, 4TOObI T€HEpPUPOBATH CIy4alHbIC
3Ha4YeHMs Ui cronbma emp no, ucnoib3ys (yskmuioo RAND. (Iloackaska: mis mosrydeHUs
cllydaliHbIX 3HaueHu# ucnonb3yiire cucremusle Gynkuuu DATEPART u GETDATE.)

IIpakTnyeckas padora Ne S Ungexcsl. IlpencraBiaenns

Iens:

PaccMOTpeThHHIEKCHl M UX POJIb B ONTHUMH3AIMU BPEMEHH BBIITOJHEHHS 3aIPOCOB, a TAKXKE
00BEKTHI 0a3bl TaHHBIX, KOTOPHIE HA3bIBAIOTCS MPEACTABICHUSIMU

¢ OOuue cBeeHus
S3bik Transact-SQL u nHmexchl
PexoMeHanmy 1o co31aHuIO U UCHOIb30BAaHUIO MHIEKCOB
CrienianbHbBIE TATTBI HHACKCOB
Nucrpykuun sa3eixka DDL u nipencrasienns
HNuctpykuun s3eika DML u npencraBinenus
WHpekcupoBaHHbIE MPEICTaBICHUS

YnpaxxHeHus

Vupaxnenue 1

CoznaiiTe HEKJIACTepU30BaHHBIM HMHACKC mJisi cToiOoma enter date TaGmmmbr works on, ¢
3aIl0JIHEHUEM TPOCTPAHCTBA KaXKJJOW CTPaHMIIBI JUCTheB HHJeKca Ha 70%.

Ynpaxuenue 2

Co3paiiTe 0JJHO3HAYHBII COCTaBHOI MHJEKC 11 cTOI0IOB emp Iname u emp fname TabauibI
employee. byner nu kakas-mu60 pa3HUIlA, €CIIM U3MEHUTDH MOPSAOK CTOJIOLOB B COCTABHOM MHJEKCE?

Ynpaxuenue 3

Kak ynanute unaexc, KOTopblil OblT HESIBHO CO3JaH /71l IEPBUYHOTO KITt0Ya TaOIUIIbI?

VYnpaxuenue 4

W3noxure JOCTOMHCTBA U HEIOCTATKH UHEKCOB.

B crenyrommx  dYeTelpex ~— yNpakHEHHSX  CO3JaiiTe  WHAEKCHI, KOTOpbIE  IOBBICSAT
MIPOM3BOAUTENHHOCTD 3ampocoB. [lpenmomaraercs, 49ro Bce Tabmuibl 0as3el JaHHBIX sample,
UCTOJb3YEMBIE B 3TUX YIPAKHEHUIX, UMEIOT OO0JIBIIOE KOJTHMYECTBO CTPOK.

VYmpaxHenue 5

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

VYpaxHenue 6

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

VYpaxunenue 7

SELECT job FROM works on, employee

WHERE employee.emp no = works on.emp no

VYrpaxHeHue 8

SELECT emp Iname, emp fname FROM employee, department

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

Ynpaxxnenue 9

Coznaiite npeacTaBieHne, coaepIKaliee JaHHbIC I BCEX COTPYIHUKOB, KOTOPhIE pabOTalOT B
otaene dl.

VYupaxuenue 10

Co3paiiTe mpenactaBieHue Ui TaOIHMIBI project, YTOOBI COTPYAHUKHA MOTJIM MPOCMATPUBATh
BC€ JIaHHBIE 3TOW TaOJHIIBI, 32 UCKIIFOYCHHEM CToJO1a budget.

VYupaxunenue 11

CozpnaiiTe npeacTaBieHue, coaepxaiiee uMsa U GaMUINKU BCEX COTPYIHUKOB, KOTOPbIE HaYaIu
paboTaThk HaJ CBOMMH IPOEKTaMH BO BTOpoii nmosioBune 2007 .

VYnpaxuenue 12

BrimonnuTe ynpaxsaenue 11, nepeuMeHoBaB HCXOHbIE cTONONBI emp fhame u

emp_Iname B first u last cooTBeTCTBEHHO.

* & & 6 oo
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VYupaxnenue 13

Hcnonb3ys mnpencTaBieHue B yOpaxHEHUH 9, oToOpa3uTe TMOJNHBIE CBEIEHHUS ISl BCEX
COTPYAHHUKOB, Ubsi (paMUIIMs HAUMHAETCs ¢ OyKkBbI "M".

VYnpaxuenue 14

CozpaiiTe npeacTaBlIeHUE, COAEPIKAIIIEE MTOJIHBIE CBEACHHUS JUIS BCEX MPOEKTOB, HAJl KOTOPBIMU
paboTtaet coTpyaHuK 1mo ¢hamuiuu Smith.

VYupaxnenue 15

Monudunupyiite ycioBue npeacTaBiIeHus B yIIpakHeHuu 9 (ucnonb3ys nHeTpykio ALTER
VIEW), uro0BbI npesicTaBieHHe BO3BpAIIaio JaHHBIE BCEX COTPYIHUKOB, KOTOPBIE padOTalOT B OTAEIE
d1 win d2 wim B 00oux oraesnax.

VYnpaxnenue 16

VY nanurte npeacTaBlieHne, co3AaHHOE B yrpakHeHuu 11. UTo npons3oiaeT BCiaeACTBUE ATOTO C
MIPEICTAaBICHUEM, CO3aHHBIM B yIIpakHeHun 127

VYnpaxuenue 17

Hcnone3ys npeacrasinenue u3 ynpaxxHeHus 10, BcTaBbTe JaHHBIE JJIs1 HOBOTO IPOEKTA, HOMEP
KOTOpOro p2, a uMs - Moon.

VYupaxunenue 18

Coznaiitre mpencrasienue (¢ mpemnoxkennem with check option), conepkamee nMena u
(bamMumuM BceX COTPYIHHUKOB, uedl TalOenbHbIi HoMmep Menbine, yem 10000. Hcnons3ys 3To
Mpe/iCTaBJeHNe, BCTaBbTE JAaHHBIE NIl HOBOTO coTpyaHuKa no (amunum Kohn, TabenpHBIH HOMEp
KoToporo 22123 u koTopslit paboTaet B otaene d3.

VYnpaxuenue 19

Bemnonnutre ynpaxsenue 18, He ucnonwsys npemioxenne WITH CHECK OPTION, u
OTIpe/IeNIUTE Pa3HUIly OTHOCUTEIHHO BCTABKH HOBBIX JIaHHBIX.

VYupaxnenue 20

Cosnaiite npencrasienne (¢ npempioxenneM WITH CHECK OPTION), conepikariee moaHbIe
cBeleHUs] U3 Tabauubl works on A BceX COTPYTHHMKOB, KOTOpbIE Hayanud paboTaTh HaJl CBOMMHU
npoektamu B 2007 u 2008 rr. 3atem Juis COTpyAHUKA ¢ TabeIbHBIM HOMEpoM 29346 m3MeHuTe naty
Haydasa paboTel Haja mpoekToM Ha 06/01/2006.

Yupaxuenue 21

Bemnonnure ynpaxsenue 20, He ucnoawsys npemioxenne WITH CHECK OPTION, u
OTIpe/IeNIUTE Pa3HUIly KacaTesIbHO MOAU(PUIIMPOBAHUS JaHHBIX.

IIpakTuyeckas padora Ne 6 Tpanzakuuu

Llens:

Paccmotpers MOJ€nM OZHOBPEMEHHOIO KOHKYPEHTHOTO JaocTyna. Peanmuzanmsi TpH3akIuUu.
N3yunTh noHsATHE OJIOKUPOBOK U YPOBHEH M30IIALIUI

Teopernueckas 4acTb

Mopenu oqHOBPEMEHHOTO KOHKYPEHTHOTO JTIOCTYTIa

Kommonent Database Engine mnoanepxuBaeT [Be pas3Hble MOJEIH OJHOBPEMEHHOTO
KOHKYPEHTHOTO JOCTyTa!

¢ MEeCCUMHUCTUYECKUI OJTHOBPEMEHHBIN KOHKYPEHTHBIN JTOCTYII,

¢ ONTUMHUCTUYECKHUI OJTHOBPEMEHHbBI KOHKYPEHTHBIN JOCTYTI.

B Momenn necCUMHCTHYECKOTO  OAHOBPEMEHHOTO  KOHKYPEHTHOrO  JOCTyma  JUIst
MIPEAOTBPAIEHUS OTHOBPEMEHHOTO JIOCTYyTA K JaHHBIM, KOTOPBIE MCIIOIB3YIOTCS IPYTUM MPOIECCOM,
MPUMEHSIFOTCSL  OJIOKUpOBKU. MHBIMH croBamu, cuctemMa 0a3 JaHHBIX, HCIOJB3YIOMIAs MOEIb
MMeCCUMHUCTHYECKOTO OJHOBPEMEHHOT'O0 KOHKYPEHTHOTO IOCTYIIa, MPEJIOJIaraeT, YTO MEXIY IBYMsI
Wik OONBIIMM KOJMYECTBOM IPOIIECCOB B JHO0OE BpeMsl MOXKET BO3HUKHYTh KOH(DIUKT U MOITOMY
OJIOKHPYET PECYPCHI (CTPOKY, CTPAHUILY, TAOIHUILY), KaK TOJIBKO OHU MOTPEOYIOTCA B TEUCHUE TIEPHOIa
Tpanzakiuu. Kak ™Mbl yBugum B pasn. "brokupoBka" 3Toii paboThI, MOJENb MECCUMUCTHYECKOTO
OJIHOBPEMEHHOTO KOHKYPEHTHOTO JIOCTyNla yCTaHaBIMBaeT OJIOKUPOBKY C  oOecredyeHuemM
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pas3zensieMoro A0CTymna, MHaue HEeMOHOMOJIbHYI0 OJ10KHpoBKY (shared lock) Ha cunThIBaeMble JaHHBIE,
YTOOBl HMKAaKOM JApyroil mpomecc HE MOr H3MEHHTh 3THU JaHHble. Kpome »Toro, MexaHusm
MIECCUMHUCTHUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOIO JOCTyNa YCTAaHABIMBAET MOHOIIOJIBHYIO
0s1okupoBKy (exclusive lock) Ha n3mMeHsieMble JaHHBIE, YTOOBI HUKAKOW APYTrod MPOIECC HE MOT HMX
CUMTBIBATh WM MOAU(DUIIUPOBATS.

PaGora ONTUMHCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JIOCTylla OCHOBaHa Ha
MIPEIIOJIOKEHUH MaJIOBEPOSITHOCTH W3MEHEHUs [JaHHBIX OJHOW TpaH3aKIMEW OIHOBPEMEHHO C
npyroi. Komnonent Database Engine npumeHsieT ONTUMUCTHYECKUNA OTHOBPEMEHHbBIN KOHKYPEHTHBIN
JOCTYII, IPU KOTOPOM COXPAHSIOTCSI CTapble BEPCUU CTPOK, U JIIO0O0M MpoLecc Mpu YTEHUH JAHHBIX
HCIOJIb3YET Ty BEPCHUIO CTPOKH, KOTOpasi ObLIa aKTUBHOM, KOorjla OH Havan yteHue. [loatomy mpouecc
MOKET MOAM(UIMPOBATH JaHHBIE 0€3 KaKUX-TM00 OrpaHMYeHHH, OCKOJIBKY BCE APYTHE MPOLECCHI,
KOTOpbI€ CUMTBHIBAIOT 3TH K€ JAaHHBIC, HCIOJB3YIOT CBOIO COOCTBEHHYIO COXpPAaHEHHYIO BEpCHIO.
KoHnduukTHas cuTyanus BO3MOKHA TOJIBKO MPH MOMBITKE ABYX ONEpAIMil 3alMCH UCTIOIb30BATh OJTHU
U Te e JaHHble. B TakoMm ciydae cuctema BBIJAeT OLIMOKY, KOTopas 0O0padaThIBaeTCsl KIMEHTCKUM
MIPUIIOKEHUEM.

[MPUMEYAHUE

[loHATHE  ONTHUMHUCTHYECKOTO  OJHOBPEMEHHOIO  KOHKYPEHTHOIO  JOCTyNa  OOBIYHO
ornpezensercss B 6osiee HIMPOKOM cMbicie. PaboTa ynpaBieHHs] ONTUMHUCTHYECKOTO OJJHOBPEMEHHOTO
KOHKYPEHTHOTO0 JOCTylla OCHOBaHAa Ha NPEANOJI0KEHUH MaJOBEPOSITHOCTH KOH(MIMKTOB MEXIY
HECKOJIbKUMH TI0JIb30BaTENIIMU, IO3TOMY pa3pellaeTcsl HCIOIHEHHE TpaH3aKUui O0e3 YCTaHOBKHU
6710KkMpOBOK. TOJBKO KOTZIa MOJB30BATEIb NBITAETCS W3MEHHUTH JAHHbBIC, BBITIOJHIETCS IMpPOBEpKa
pecypcoB, uTOObI ONpeAeNuTh Hainuuue KOHGMIMKTOB. Ecnu TakoBble BO3HUKIM, TO IMPHJIOKEHHE
TpeOyeTcsl epe3anyCcTUTh.

Tpan3akiuun

TpaH3akus 3aJaeT NOCIEA0BaTENbHOCTh MHCTPYKUUN sA3bIka Transact-SQL, nmpumensemyro
MporpaMMucTaMu 0a3bl JaHHBIX JUIsI OObETUHEHHS B OJMH IMaKeT ONepaluid YTeHUs W 3allucu s
TOTrO, 4TOOBI cucTeMa 0a3bl JaHHBIX MOIJIa 00ECHEUUTh COrJIaCOBAaHHOCTH JaHHBIX. CyIIecTBYeT JBa
TUTA TPAH3AKIIAMN.

¢ HesBHast TpaH3akims — 3a1aeT J00yI0 OTAETbHYI0 MHCTpPYKLMIO insert, update min
delete kak enMHUIly TpaH3aKLIUU.

¢ SIBHas TpaH3aKIMsg — OOBIYHO ITO TPyMIa HHCTPYKUUH s3bIka Transact-SQL, Hauano u
KOHeI[ KOTOpOoi 0003Ha4al0TCsl TAKMMH HHCTPYKLIUAMH, Kak begin transaction,

COMMIT u ROLLBACK.

CBoiicTBa TpaH3aKIHM

Tpanzakuun o0nagarOT CIEAYIOUIMMHU CBOMCTBAMH, KOTOpBIE BCE BMecTe 0003HAYaIOTCs
cokpamerrem ACID (Atomicity, Consistency, Isolation, Durability):

¢ aToMapHOCTh (Atomicity);

¢ cornacoBanHoCTh (Consistency);
¢ n3onupoBaHHOCTSH (Isolation);

¢ nonroBedHocTh (Durability).

[loBTOpUTE 1O JIEKUIMOHHOMY MaTepuay, 4TO O3Ha4aroT 3TH CBOICTBA.
Nucrpykunn Transact-SQL m Tpan3akuumn
Jns paGoTel ¢ TpaH3akuusMHu s3bIk Transact-SQL mpemocTaBisier clenyromue IMIecTh
WHCTPYKIWN:
¢ BEGIN TRANSACTION;
BEGIN DISTRIBUTED TRANSACTION;
COMMIT [WORK];
ROLLBACK [WORK];
SAVE TRANSACTION;
SET IMPLICIT _TRANSACTIONS.
Nucrpykuna BEGIN TRANSACTION 3anyckaer Tpan3akuuto. CHHTaKCUC 3TOW MHCTPYKIUU
BBITISIIUT CIIEAYIOIHUM 00pa3oMm:

* & O o o



26

BEGIN TRANSACTION [ {transaction_name | @trans_var}

[WITH MARK [ ’description ']]]

B napametpe transaction_name yka3bIBae€TCsl UM TPAH3AKIIMU, KOTOPOE MOKHO HCIIOJIb30BATh
TOJILKO B camoi BHemHed nape BioxkeHHbIX MHCTpYKIH BEGIN TRANSACTION/COMMIT wu
BEGIN TRANSACTION/ROLLBACK. B nmapamerpe @trans_var yKa3bIBaeTcsi UMsl ONpeesieMoi
M0JIb30BaTEIeM MEPEMEHHOM, coepxalel neicTBUuTeNbHOe uMs TpaH3akuuu. [lapamerp with mark
yKa3bIBAET, YTO TPAH3AKLUS JI0JKHA OBITh OTMEUEHA B )KypHase. AprymMeHT description — 3T0 CTpoKa,
OTIMCBIBAIOIIAS ATy OTMETKY. B ciyuae ncnons3oBanus mapamerpa with mark tpebyercs ykazatb ums
TpaH3aKLUH.

HNuctpyknus BEGIN  DISTRIBUTED TRANSACTION 3amyckaeT pacmnpenerncHHYO
TpaH3aKLuio, Kotopas ympasiserca Microsoft Distributed Transaction Coordinator (MS DTC —
KOOpJIMHATOPOM pachpe/ielieHHbIX TpaH3akuui Microsoft). PacnpenenenHass TpaH3akiuss — 3TO
TpaH3aKLMs, KOTOpas HCIHOJBb3yeTCs Ha HECKOJbKMX 0a3aX JaHHBIX M Ha HECKOJBKHX CepBepax.
[losTomy g Takux TpaH3akUMid Tpedyercs KOOPAMHATOP JJIsi COIVIACOBAHHUS BBIMOJIHEHUS
MHCTPYKLIMH Ha BCEX BOBJEYEHHBIX cepBepax. KoopauHAaToOpoMm pacnpeleneHHON TpaH3aKLuu
aBisieTcst cepsep, 3amyctuBmnid HHCTpYyKIu0 BEGIN DISTRIBUTED TRANSACTION, u noaromy
OH U YTIPABJISIET BBIIIOJIHEHUEM PACIPEIEICHHON TPaH3aKIUH.

Huctpykuus COMMIT  WORK  ycnemHo — 3aBepmiaeT — TpaH3aKLIHIO, 3alylICHHYIO
unctpykuuedr BEGIN TRANSACTION. 3Dt1o o03Hauaer, 4ro BCE BBIINOJIHEHHBIE TpaH3aKIHEH
W3MEHEHUs (QUKcupyroTcs M coxpaHsaoorcs Ha auck. WMuctpykuus COMMIT WORK sBnsercs
CTaHJapTHOM Gopmoii aToi nHCTpyKuuu. Mcnonb3oBats npeanoxkenrne WORK He o6s13aTenbHO.

B nporusononoxuocts uHCTpYKIMU COMMIT WORK, nnctpyknus ROOLBACK WORK
co0O0IIaeT 0 HEeYCHEIHOM BBIIOJHEHUH TpaH3aKUuu. [IporpaMMHCTBI UCTIONB3YIOT 3Ty WHCTPYKIIHIO,
KOI'Jla OHM TOJjararT, 4To 0a3a JaHHBIX MOXKET OKa3aThCsl B HECOIJIACOBAHHOM COCTOSIHUU. B Takom
Cllydae BBINIOJIHAETCA OTKAaT BCEX IPOMU3BEACHHBIX MHCTPYKIHUAMH TpPAaH3aKUUU W3MEHEHUN.
Nucrpykuns ROLLBACK WORK sBnsiercst ctannapTHoit popmoit 3Toit mHCTpyKIuu. Mcnons3oBaTh
npeioxkenue WORK He o0s13aTenbHO.

Wucrpykuusa save transation ycTaHaBIMBAaeT TOUKY COXpPAHEHMs BHYTPU TpaH3akiuu. Touka
coxpaHeHMs (savepoint) ompenensieT 3aJaHHYI0 TOYKY B TpPaH3aKIMH, TaK YTO BCE IOCJIEAYIOLIHNE
W3MEHEHHUS JIaHHBIX MOTYT OBITh OTMEHEHBbI Oe3 OTMeHbl Bceil TpaH3akuuu. (i1 oTMeHbl Bcei
TpaH3aKIIUU MpUMEHseTcss HHCTpyKLus rollback.)

Kak BBl yxe 3Haere, kaxnasd uHCTpykuusa Transact-SQL Bcerga $SBHO WM HEABHO
NPUHAIISKUT K TpaH3akuuu. /s ynosnerBopenus tpedosanuii cranaapra SQL kommonenT Database
Engine npenocrapinser noanepkKy HesiBHBIX TpaH3akuuid. Korga ceanc pabotaer B pexuMe HESIBHBIX
TpaH3aKLUH, BBIITOJHAEMbIE HHCTPYKIMH HesIBHO BbIAAatoT MHCTpYKIMK BEGIN TRANSACTION. Oto
03HA4YaeT, 4TO JJIS TOro YTOObl HayaTh HESIBHYIO TPAH3aKIIHIO, OJIH30BATEN0 UM Pa3padOTUNKy HE
TpebyeTcst Huuero aenarb. Ho Kaxayro HEsIBHYIO TPaH3aKLMIO HYKHO MJIM SIBHO 3a(pMKCHPOBATH MU
SBHO OTMEHHUTh, ucnoib3yss UHCTpyKuuu COMMIT wunu ROLLBACK cootBerctBeHHo. Ecnu
TPaH3aKIIMIO SBHO HE 3a(UKCHPOBATH, TO BCE M3MEHEHHs, BHIIOJIHEHHBIC B HEH, OTKATHIBAIOTCS IMPH
OTKJIFOUEHUH MOJIb30BaATENS.

Jina paspemienust HesiBHbIX Tpanszakuui mapamerpy SET IMPLICIT TRANSACTIONS
Heo0xoauMo MpUCBOUTH 3HaueHne ON. DTO yCTaHOBHUT PEXUM HESBHBIX TPaH3aKUMN IS TEKYLIETro
ceanca. Korga nns coelMHEHUs! yCTAaHOBJIEH PEXHUM HESBHBIX TPAH3aKLUUN U COEIMHEHUE B JIaHHBIN
MOMEHT He UCHOJIb3yeTCsl B TPaH3aKIIUHY, BBHIIIOJHEHHUE JIF000M U3 CIEIYIOMNUX HHCTPYKUUHN 3ammycKaeT
TPaH3aKLHUIO:

ALTER TABLE FETCH REVOKE

CREATE TABLE GRANT SELECT

DELETE INSERT TRUNCATE TABLE

DROPTABLE OPEN UPDATE

WupiMu CJIOBaMH, €CJIM UMECCTCA ITOCIICA0BATCIIbHOCTD I/IHCTPYKI_II/Iﬁ N3 NMpEAbIAYUICTO CIIMCKA,
TO KaXJas U3 5TUX I/IHCTp}IKI_[I/Iﬁ 6y21€T MNpEACTABIATE TPAH3AKIIHIO.
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Havaino siBHO# Tpan3akiuu noMmeuaercs nHCTpykiueit BEGIN TRANSACTION, a okoHuaHue
— uHcTpykuued COMMIT i ROLLBACK. fIBHBIE TpaH3aKIIMM MOKHO BKJIAIBIBaTh JIPYT B JIpyTa.
B Ttakom cnydae, xaxnas mapa uHCTpykiuii BEGIN TRANSACTION/COMMIT wmu BEGIN
TRANSACTION/ROLLBACK wucnonb3yercs BHYTPM KaXJI0oM Takoil mapsl MM OOJIBLIETO
KOJINYECTBa BJIOKEHHBIX TpaH3akuil. (BioskeHHbIE TpaH3aKIIMK OOBIYHO UCTIONIB3YIOTCS B XPaHUMBIX
mpoueaypax, KOTOpble caMH COJAep)KaT TPAaH3aKUUU M BBI3BIBAIOTCS BHYTPHU JPYrol TpaH3aKIUU.)
I'moGanpHas mepeMeHHas (@@trancount COAEPXKUT YHCIO AKTUBHBIX TPAH3AKUMK ISl TEKYILEro
0JIb30BATEIS.

Nuctpykunn BEGIN TRANSACTION, COMMIT u ROLLBACK MOryT HCIOJB30BaThCs C
nMeHeM 3anaHHOM Tpan3akuuu. (MmenoBannas wuHcTpykuuss ROLLBACK coorBercTByeT wuim
nMeHOBaHHOM TpaH3akuuu, uiau HHCTpYKuM SAVE TRANSACTION ¢ TakuMm € HMEHEM.)
NMeHOBaHHYI0 TpaH3aKLIHMIO MOXHO MPHUMEHSTh TOJBKO B CaMOl BHEIIHEH mape BIIOKEHHBIX
uHcTpykunii BEGIN TRANSACTON/COMMIT unu BEGIN TRANSACTION/ROLLBACK.

Kypnain Tpanzakuuit

PensiinonHble cucTeMbl 6a3 JaHHBIX CO3/AIOT 3alUCh Ul KaXJ0T0 U3MEHEHHUs, KOTOPbIE OHU
BBINIOJHAIOT B 0a3ze JMaHHBIX B Ipoliecce TpaH3aKUMU. DTO Tpedyercs Ha Ciydail OIIMOKU TNpHU
BBINIOJTHEHUM TpaH3aKUMU. B Takoll cuTyanuu BCE BBINOJHEHHBIE HMHCTPYKIUM TpaH3aKLUUU
HEe00X0MMO OTMEHHUTh, OCYIIECTBHB JUId HUX OTKaT. Kak Toibko cucremMa oOHapykKHBaeT OHIMOKY,
OHA UCHOJb3YET COXpaHEHHbIE 3aIIMCH, YTOOBI BO3BPATUTH 0a3y JaHHBIX B COTJIACOBAaHHOE COCTOSHUE,
B KOTOPOM OHa OblIa JI0 HavaJia BBIMOJIHEHUS TPAH3aKIUH.

Komnonent Database Engine coxpaHsieT Bce 3TH 3alluCH, B OCOOCHHOCTH 3HAUYEHUS JI0 U 11OCIIe
TpaH3aKIuH1, B OJJTHOM WJIU OoJiee (pailioB, KOTOPBIE HA3BIBAIOTCS KypHAJaMHU TpaH3aKIui (transaction
log). Anst kax1oii 6a3bl JaHHBIX BEAETCS ee COOCTBEHHBIH KypHal TpaH3akuuil. Takum oOpazom, eciu
BO3HHUKAET HEOOXOAMMOCTh OTMEHBI OJIHOM WM HECKOJIbKMX OIepaliii W3MEHEHHUs J[JaHHBIX B
Tabnaumax Tekyued Oa3pl MaHHBIX, KoMmmoHeHT Database Engine mcmonb3yeTr 3amucu B JKypHalie
TpaH3aKUUH, YTOOBl BOCCTAHOBUTH 3HAUEHUS CTOJIOIOB TaOJMUI, KOTOpbIE CYLIECTBOBAIU JI0 Hayasa
TpaH3aKLUH.

KypHan TpaH3akuuil mpuMeHsieTCs ISl OTKaTa WM BOCCTAaHOBJIEHUS TpaH3akiuu. Eciu B
npoliecce BBINIOJHEHUSI TPaH3aKIMM elle O €€ 3aBeplIeHHs BO3HMKAeT OIMMOKa, TO cHcTeMa
HCIOJIb3YeT BCE CYIIECTBYIOUIME B XypHaJle TpaH3aKIUIl MCXOJHbIE 3HAYEHHUsS 3amuceil (KoTophie
HA3BIBAIOTCSA HWCXOAHBIMU oOpa3zamu 3ammcelr (before image)), 4TOOBI BBITIONHUTH OTKAT BCEX
W3MEHEHHUH, BBINIOJHEHHBIX IOCNIe Hayana TpaH3akiuu. lIporecc, B KOTOpoM HCXOJHBIE 00pa3bl
3anMcel U3 KypHasla TpaH3aKLUH UCTIOIb3YOTCS U1l OTKAaTa BCEX U3MEHEHM, HAa3bIBAETCs ONepanyen
oTMeHbI 3anuceit (undo activity).

B KypHamax TpaH3aKIMHA TakkKe COXpaHAIOTCA NpeoOpa3oBaHHbIE 00pa3bl 3amucelt (after
image). [IpeoOpa3oBanHble 00pa3bl — 3TO MOAU(PHUIIMPOBAHHBIE 3HAYEHHSI, KOTOPHIE MPUMEHSIOTCS
JUIS OTMEHBI OTKaTa BCEX W3MEHEHMH, BBINOJHEHHBIX IOCIE CTapTa TpPaH3aKLHUU. OTOT MPOLECC
Ha3bIBAETCsl Orepalueil MOBTOPHOTO BBHIMONHEHUS jAelcTBUM (redo activity) ¥ IpHUMEHSETCs INpU
BOCCTAQHOBJICHHU 0a3bl JaHHBIX.

Kaxnoii 3anucu B JKypHajle TpaH3aKIMi NPUCBAWBAETCS OJHO3HAYHBIA HIECHTHU(PUKATOP,
Ha3bIBAEMBIN TMOPSAIKOBHIM HOMEpOM >KypHana TpaHzakuuu (log sequence number uimu LSN). Bcee
3aMucy KypHalla, SIBJSIONINECsS YacThlo ONpeAeICHHONW TPaH3aKUUH, CBSI3aHbl IPYT C JPYroM, 4TOObI
MO>KHO OBUIO HaWTH BCE YAaCTH STOW TpaH3aKLUH I OTlepallii OTMEHBI HITH TTOBTOPA.

biiokupoBka

OnHOBpEeMEHHBII KOHKYPEHTHBIN JJOCTYIT MOKET BBI3BIBATh Pa3Hble OTpULIATEIbHBIE AP PEKTHI,
HalmpuMep UTEHHWE HECYIIECTBYIOIIUX JaHHBIX MM TOTEpPI0 MOAUGUIMPOBAHHBIX JIAHHBIX.
PaccMoTpuM crenyromuii NpakTUUECKUHA IPUMEpP, WIITIOCTPUPYIOIINN OJIMH U3 3TUX OTPULATEIIbHBIX
3¢ ¢dekToB, Ha3zpiBaeMbl TIps3HbIM uTeHHeM. [lomb3oBarens U u3 oTaena KaapoB MoOJydaeT
U3BEIICHUE, YTO COTPYAHMK Jim Smith momeHnsn mecto kurenbcTBa. OH BHOCUT COOTBETCTBYIOIIEE
U3MEHEHHe B 0a3y JaHHBIX Ui JaHHOTO COTPYAHMKA, HO MPU MPOCMOTpE ApPYyroil mHpopmauuu oo
3TOM COTPYJIHHKE OH MOHMMAET, YTO U3MEHMJ aJpec He TOro 4yenoseka. (B komnanuu pabotaror asa
corpyaHuka o umeHu Jim Smith.) K cuacTeio, mpuiokeHue Mo3BOJISET OTMEHUTh 3TO U3MEHEHUE
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OJIHUM HakaTHMeM KHONKU. OH Ha)KMMAET ATy KHOIIKY, YBEPEHHBII B TOM, YTO JJAHHBIE IOCJIE OTMEHBI
orepanyy U3MEHEHHs aJipeca yKe He CoiepKaT HUKaKOM OMIMOKH.

B 10 *e camoe Bpems moib3oBarens U2 B oTAene MPOSKTUPOBAHMS OOpaIiaeTcst K JTaHHBIM
BTOPOT'0 COTpPYJIHHKA ¢ UMeHeM Jim Smith, 4ToObI OTHpPaBUTH €My JOMOM MOCJEIHIOI TEXHHUYECKYIO
JOKYMEHTAIUI0, TOCKOJBKY 3TOT CIyKaluid peako ObiBaeT B o¢uce. OpHako moib3oBarens U2
oOparuiicsi Kk 0a3e NaHHBIX IOCJIe TOTO, KaK aJipec 3TOro BTOPOIo COTPYAHHKA ¢ UMeHeM Jim Smith
ObUT OIIMO0YHO U3MEHEH, HO JI0 TOT0, Kak OH ObLI HCIpaBiieH. B pe3ynbTare mMCbMO OTHpaBISIETCS HE
TOMY aJipecary.

YroObl Mpe1OTBPATHTD 110100HBIE MTPOOIEMBI B MOJIEIH NTECCUMUCTHYECKOTO OJJHOBPEMEHHOTO
KOHKYPEHTHOTO JIOCTyla, KaxK[ash cucTeMa ymopasiieHuss Oa3aMM JaHHBIX JOJDKHAa 00anaTh
MEXaHU3MOM Il YNIPaBJIECHUs OJHOBPEMEHHBIM JOCTYIIOM K JAaHHBIM BCEMHM NOJb30BaTelsMH. s
o0OecrieyeHHs COIJIACOBAaHHOCTU JIaHHBIX B CJy4yae OJHOBPEMEHHOTO OOpamieHuss K JaHHBIM
HECKOJIbKUMH T0JIb30BaTeIsIMU KOMIOHeHT Database Engine, mogo6Ho Bcem CVYBJI, mpumensiet
omokupoBku. Kaxxnas npukinagHas nporpamma OGiokupyer TpeGyeMble el JaHHbIe, UTO rapaHTUpPYET,
YTO HUKaKas Jpyras IporpamMma He CMOXeT MoauduipoBath 3TH AaHHble. Korma apyras
MpUKJIaJHas MporpamMma MbITAeTCsl MOJYYUTh JOCTYN K 3a0JOKMPOBAaHHBIM JaHHBIM JJIS HMX
MOJIU(UKAIMHM, TO CHCTEMa WJIM 3aBeplIaeT 3Ty MOMBITKY OMIMOKOM, MM 3acTaBiseT MpOrpaMMmy
OKUJATh CHATUS OJIOKHPOBKHU.

brokupoBka HUMeET HECKOJIBKO Pa3HbIX CBOWCTB:

¢ JUIUTEIBHOCTh OJIOKUPOBKH;
¢ pEeKUM OJOKUPOBKH;
¢ IpaHyJIIPHOCTH OJIOKUPOBKH.

JuTenbHOCTh OJOKUPOBKH — 3TO MEPUOJI BPEMEHH, B TeUEHHE KOTOPOTO PECYpC yACPKUBAET
OTIpeIeNICHHYI0 OJOKUPOBKY. JMMTENBHOCTh OJIOKMPOBKM 3aBHCHUT, CpPEId MPOYEro, OT pPeKUMa
OJIOKMPOBKH U BEIOOPA YPOBHS W3OJISIIIHH.

PexxuMbl  OJIOKMPOBKM W YPOBEHb TPAHYJISAPHOCTH OJOKHPOBKH PAacCMATPUBAIOTCS B
CIICAYIOUIMX JIBYX pa3JieNax.

IMPUMEYAHUE

[ocnenyromee 0OCYXJAEHHE OTHOCUTCS K MOJETH NECCUMUCTHYECKOTO OJHOBPEMEHHOIO
KOHKYpPEHTHOTO J0cTyna. Monenb ONTHMHUCTHYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JOCTYIIa
OCHOBaHa Ha YIPaBICHUU BEPCUSIMH CTPOK U PACCMATPUBAETCS B KOHIIE ATOW paOOTEHI.

Pexumbl 6110KHpOBKHI

PexxuMbl  OJOKMPOBKM ONPEAEISIOT pa3Hble THUMBI OJOKUPOBOK. BhIOOp ompeneneHHOro
pexuMa OJIOKMPOBKH 3aBHCHUT OT TUIIA PeCypca, KOTOPHIi TpedyeTcs 3a010kupoBath. [[1s 6;10KupoBOK
PECypCcoB YPOBHS CTPOKU U CTPAHHUIIBI IPUMEHSIOTCS CIIEAYIONINE TPU THIIa OJIOKMPOBOK:

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

Paznensemas OnokupoBka (shared lock) pesepBupyer pecypc (CTpaHHIly MM CTPOKY) TOJIBKO
1Tt 9TeHus. J[pyrue mporecchl He MOTYT U3MEHSTh 3a0JJOKHPOBAHHBIA TaKUM 00pa3oM pecypc, HO, €
JPyroil CTOPOHBI, HECKOJBKO MPOIECCOB MOTYT OJHOBPEMEHHO HAaKIaJAbIBaTh pasjessieMylo
OJIOKHpOBKY Ha OJMH M TOT € pecypc. MHbIMU cliOBaMH, YTE€HHE pecypca C pas3aeiseMon
OJIOKMPOBKON MOTYT OZJHOBPEMEHHO BBINOJIHATH HECKOJIBKO MPOLIECCOB.

MonononsHas OnokupoBka (exclusive lock) pesepBupyer crpaHuily WIM CTPOKY ISt
MOHOTOJIBHOTO HUCIIOJIb30BaHUSI OJHOW TpaH3akIHMMU. bBIOKMpOBKAa 3TOro THMA TNPUMEHSETCS
unctpykiuamu DML (insert, update u delete), koTopeie mMomudumupyoT pecypc. MOHOMOIBHYIO
OJIOKMPOBKY HEJIb3sl YCTAHOBHUTD, €CIIM HA PECypc YK€ YCTaHOBJICHA pasjiesiseMasl HJIM MOHOIIOJIbHAs
OJIOKMpOBKA APYTrUM TPOIIECCOM, T. €. Ha pecypc MOXKET OBITh YCTaHOBIIEHA TOJBKO OJHA
MOHOMOJIbHAs OokupoBKa. Ha pecypc (cTpaHMIly WM CTPOKY) C YCTaHOBJIEHHOW MOHOMNOJBHOM
OJIOKMPOBKOMW HEIb3sl yCTAHOBUTH HUKAKYIO APYTYIO OJIOKUPOBKY.

[MPUMEYAHUE
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Cuctema 0a3 JaHHBIX aBTOMAaTHYECKH BBIOMPAET COOTBETCTBYIOIIUI pEXHUM OJIOKUPOBKH, B
3aBHCHMOCTH OT THIa ONepaluu (UTEHUE WU 3aIUCh).

bnokupoBka oOHoBneHus (update lock) mMoxer ObITH yCTaHOBJIEHAa Ha peCypc TOJIBKO NPHU
OTCYTCTBHM Ha HEM JIpyrod OJOKHUPOBKM OOHOBIIEHUS MJIM MOHOIIOJNBbHOM OnokupoBku. C apyroit
CTOPOHBI, 3TOT THI OJIOKUPOBKU MOKHO YCTaHaBIHMBAaTh HA OOBEKTHI C YCTAHOBJICHHOW pa3/ieisieMoi
OomokupoBkoii. B Takom ciiydae OyOKMpOBKa OOHOBIIEHHS HAaKJIaJbIBa€T Ha OOBEKT JPYTylo
pazzaensiemMyto 6JI0KUpOBKY. Eciin TpaH3akius, KoTopas MOJUGUIUPYET O0OBEKT, MOJTBEPKAACTCS, U Y
0o0BbEKTa HET HHUKAKUX JAPYyTrux OJOKHUPOBOK, OJOKHMpPOBKAa OOHOBIIEHHS MpPeoOpa3OBHIBACTCS B
MOHOTIOJIbHYIO OJOKUPOBKY. Y 00BEKTa MOXKET OBITh TOJIBKO OJIHA OJIOKMPOBKA OOHOBIICHUSI.

[TPUMEYAHUE

brokupoBka ~ OOHOBIIGHHMS ~ TPUMEHSAETCS  JUII  TPEIOTBPAIICHHS  OINPEACIICHHBIX
pacipoCTpaHEHHBIX THUIOB B3aUMOOJOKHPOBOK. (B3anMOOIOKHMPOBKHM paccMaTpUBAIOTCS B KOHIIE
ATOTO pasjena.)

Bo03MOXHOCTH COBMEIIIEHUS pa3HBIX TUIIOB OJOKUPOBOK MPUBOIUTCS B TaOI. 1.

Tabnuma 1. Martpuiia COBMECTUMOCTH pa3HbIX TUIIOB OJOKHUPOBOK

Paznensemas OOHOBieHHsT MOHOIONbHAS

Paznensemas [la a Her

O6noBneHus Jla Her Her

MoHononsHast Her Her Her

Tabmuma 1 uHTEpHpETHpPYETCs CIEAYIOMUM 00pa3oM: TMPEANOI0KUM TpaH3akius T umeer
OJIOKMPOBKY, YKa3aHHYIO B 3aroJIOBKE COOTBETCTBYIOIIEH CTPOKM TaONMIBL, a TpaH3akuus 12
3arpammBaeT OJOKHPOBKY, YKa3aHHYIO B COOTBETCTBYIOIIEM 3aroJIOBKE CTOJIONA TaOaHIbl. 3HaYCHNE
"Ila" B sueiike Ha MpPECEYEHUH CTPOKUM M CTONOLA O3HAYaeT, YTO TpaH3akuus T2 MOXeT UMeTb
3ampalrMBaeMbIid THTT OJIOKMPOBKH, a 3HaYeHue "Het", 4To HE MOXKeT.

I[TPUMEYAHUE

Kommnonent Database Engine Takke moanepXuBaeT U Apyrue TUIbI OJIOKUPOBOK, TaKHe Kak
KpaTkoBpeMmeHHble O01okupoBkH (latch lock) u B3aumoO6aokupoBku (spin lock).

Ha ypoBHe TaGIuIB! CYIIECTBYET IATh Pa3HBIX TUIIOB OJIOKMPOBOK:

¢ paznensemas (shared, S);

MoHormobHas (exclusive, X);

paznensemas ¢ HamepeHueM (intent shared, IS);

MOHOIIOJIbHAs ¢ HamepeHueM (intent exclusive, [X);

paszzaensiemMas ¢ MOHOIOJIbHBIM HamepeHueM (shared with intent exclusive, SIX).

PaznmensieMple W MOHOIIONBHBIE THUIBI  OJOKHPOBOK Ui  TAaONHIBI  COOTBETCTBYIOT
OJTHOMMEHHBIM OJIOKMPOBKAM Ui CTPOK U cTpaHuil. OObIYHO OJ0KHpOBKa ¢ HaMmepeHueM (intent lock)
O3HayaeT, YTO TpPaH3aKIWs HaMepeBaeTcsl OJOKHPOBATH CIEAYIONIMH HIDKEICKANMH B HEpapXuu
00BEKTOB 0a3bl JaHHBIX pecypc. Takum oO6pa3zom, OIOKHPOBKA ¢ HAMEPEHHEM MTOMEIIAIOTCS Ha YPOBHE
HepapXuu OOBEKTOB, KOTOPHIH BBIIIE TOTO OOBEKTA, KOTOPHIH ATOT TPOIECC HaMepeBaeTcs
3a0JIOKUPOBaTh. DTO SIBJIAETCS JAEHCTBEHHBIM CIIOCOOOM y3HATh, BO3MOXHA JIM MOA00HAas OJIOKUPOBKA,
a TaK)Ke YCTaHABJIMBACTCS 3allpeT JPYTUM MpolieccaM OJIOKMPOBATh 0oJiee BBICOKHH YPOBEHbB, TPEXKIE
YeM MPOoLecC MOXKET YyCTAaHOBUTH TPEOyeMyIo eMy OJIOKHPOBKY.

B03MOXKHOCTh COBMEIIEHUSI pa3HBIX TUIIOB OJIOKMPOBOK HAa YpOBHE TaONUI] 0a3bl JaHHBIX
npuBeeHa B Ta0. 2. Ota Tabaula HHTEPIPETUPYETCs TOYHO TaKUM ke 00pa3oM, Kak u Tabi. 1.

Tabnuma 2. Bo3M0OXXHOCTh COBMEILIEHUSI Pa3HBIX TUIIOB OJIOKUPOBOK HAa YpOBHE TaOIuI Oa3bl
JTAHHBIX

* & o o

S X IS SIX IX
S Ha Her J[la Her Her
X Her Her Her Her Her
IS Ha Her J[la Ha Ja
SIX Her Her [a Her Her
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IX Her Her /a Her J[la

S — pazgensemas, X — wmoHonosbHasA, IS — pazgensemas ¢ HamepeHuem, SIX —
MOHOTOJIbHAs ¢ HaMepeHueM, X — pasnenseMasi C MOHOIIOJIbHBIM HaMEpEeHUEM OJIOKUPOBKHU.

['panynsipHOCTH OJIOKUPOBKHU

I'panynsipHOCTH OJIOKMPOBKHM OIpENENsIeT, KaKoH pecypc OJOKUpyeTcs B OJHOW IOMBITKE
omokupoBku. Komnonent Database Engine MokeT OJ0KHMpOBaTh CIEAYIOIINE PECYPCHI:

¢ CTPOKH,

CTpaHUIIBL;

MHJECKCHBIN KJIIOY WIN AUANAa30H UHACKCHBIX KIIFOUEH;
TaOJIHIIEL;

JKCTEHT;

camy 0a3y JlaHHBIX.

Crpoka sBIsieTCS HAaMMEHBIIUM pPECYypcoM, KOTOPBI MOXHO 3a0iI0KupoBaTh. biokupoBka
YPOBHS CTPOKH TaKKe BKJIIOYAET KaK CTPOKU JAaHHBIX, TaK U AJIEMEHTHl MHAEKCOB. biokupoBka Ha
YPOBHE CTPOKH O3HA4aeT, YTO OJIOKUPYETCs TOJBKO CTPOKAa, K KOTOpOW oOpalaercs MpUiIOKeHHUE.
[TosTOMy Bce npyrue CTpOKH JaHHOW TAaOJHUIIbI OCTAIOTCS CBOOOTHBIMH M MX MOTYT HMCIIOJH30BATh
npyrue npuwioxenus. Kommonent Database Engine Takke MoxkeT 3abJOKMpOBaTH CTpaHUILy, Ha
KOTOpOI HaxouTCs Mojyiexalias 0JIOKHPOBKE CTPOKa.

brokupoBaTbcsi Takke MOTYT E€IUHHUIBI JUCKOBOTO IPOCTPAHCTBA, KOTOPHIE HA3bIBAKOTCS
OKCTEHTaMH U UMEIOT pasmep 64 KOaiT. DKCTEHTHI OJIOKHPYIOTCS aBTOMAaTUYECKH, W KOT/a pPacTeT
TaOJIMIIa WIN UHJEKC, TO U1 HUX TpeOyeTcs BBIIEIATh JONOIHUTEIBHOE JUCKOBOE TPOCTPAHCTBO.

['panynspHOCTh GIOKUPOBKM OKa3bIBAaET BIUSHUE HA OJTHOBPEMEHHBIN KOHKYPEHTHBINA TOCTYII.
B o0u1em, yeMm BblIIlIe YPOBEHB I'PaHyJISIPHOCTH, T€M OO0JIbIIE COKPAIAETCsI BO3SMOKHOCTh COBMECTHOTO
J0CTyna K JaHHBIM. DTO 03HAYaeT, YTO OJIOKHPOBKA YPOBHS CTPOK MAaKCHUMHU3HPYET OJHOBPEMEHHBII
KOHKYPEHTHBIM JOCTYI, T.K. OHa OJOKHUPYET BCEro JMIIb OAHY CTPOKY CTPAaHHUIBl, OCTaBIsAs BCE
JIpyrue CTPOKH JOCTYNHBIMH s Apyrux mpoueccoB. C Apyroil CTOPOHBI, HU3KUHA YpOBEHb
OJIOKMPOBKHM YBEJIMYMBACT CHCTEMHBIC HAKJIAaTHBIE PACXOJbl, MOCKOJIbKY JUIS KaKJOW OTHENbHOM
CTpOKHU TpebyeTcst oTAeNbHas OJOKHPOBKA. BlIOoKMpOBKa Ha ypOBHE CTpaHUIl M TaOJIMIl OrpaHUYNBAET
YPOBEHB TOCTYITHOCTH JaHHBIX, HO TAK)KE YMEHBILIAET CUCTEMHBIE HAaKJIaJHBIE PACXOJIBI.

YkpyrnHeHne 0JIOKHPOBOK

Ecnu B npouecce TpaH3akMU UMeeTcs OOJIBIIOE KOJIUYECTBO OJIOKHMPOBOK OJJHOTO YPOBHS, TO
koMroHeHT Database Engine aBromatnuecku o0ObeIUHSAET 3TU OJOKUPOBKH B OJIHY YPOBHS TaOJHIIBL.
OToT mporecc mpeodpa3oBaHus OONBLIIOrO YHciaa OJIOKUPOBOK YPOBHS CTPOKH, CTPAHULBI WIIH
MHAEKCA B OJIHY OJOKHpPOBKY YPOBHS TaOJMIBI Ha3blBaeTcs YyKpynHeHueM OsokupoBok (lock
escalation). IToporom ykpyrnHeHHs Ha3bIBaeTCs IpaHHIIA, HA KOTOPOU cucTeMa 0a3 JaHHBIX TPUMEHSET
YKpyNHEHHEe ONOKUpOBOK. [loporm ykpymHEHUs yCTaHaBIMBAIOTCA TMHAMUYECKHM CHUCTEMOW U He
TpeOytoT HacTpodku. (B Hacrosimiee BpeMsi MOPOTOBBIM 3HAUYEHHEM YKPYMHEHHS OJIOKUPOBOK
sBisiercst 5000 GJIOKHPOBOK. )

OcHoBHOM Tpo0IeMOii, Kacaroleics: yKpyInHeHUs: OJOKUPOBOK, SBISETCS TO OOCTOSTENBCTBO,
YTO pEelIeHHEe, KOI/la OCYIIECTBIATh YKpyIHEHHE, MIPUHUMAET cepBep 0a3 JaHHBIX, U 3TO pEIlICHUE
MOKET He OBITh ONTUMAIBHBIM ISl MPUJIOKEHUH, HUMEIOMIMX pa3IMuyHble TpeOoBaHMI. MexaHu3M
YKPYTHEHHUs1 OJIOKMPOBOK MOXKHO MoauduiupoBath ¢ nomouisio nHctpykunn ALTER TABLE. Ora
MHCTpyKLHuA noanepkusaet napamerp TABLE u nmeer cnenyrommii CHHTaKCHUC:

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

[Tapamerp TABLE siBisiercst 3HaU€HHEM 110 YMOJIYAHHUIO U 33J1aeT YKpyINHEHUE OJOKUPOBOK Ha
ypoBHe Tabnuu. Ilapamerp AUTO mno3Bomsier kommnoHeHTy Database Engine camomy BbIOMpaTh
YPOBEHBb TPaHYJSPHOCTH, KOTOPBI COOTBETCTBYET cxeme Tabmuiel. Hakonemn, mapamerp DISABLE
OTKJIIOYAET YKpyIHEHHE OJOKHPOBOK B OOJBIIMHCTBE CiiydaeB. (B HEKOTOpBIX ciaydyasXx KOMIIOHEHTY
Database Engine TpeOyercss HallO)KuUTh OJOKMPOBKY Ha YypOBHE TaOJIUI, YTOOBI NPEIOXPAHUTH
LEJIOCTHOCTD JaHHBIX. )

B3anMo010KkupOBKH

* & O o o
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B3aumobnokupoBka (deadlock) — 310 ocobast mpoGiiemMa OJHOBPEMEHHOTO KOHKYPEHTHOTO
JOCTyTa, B KOTOPOW JIBE TPaH3aKIMH OJOKHPYIOT Npyr Apyra. B 4yacTHOCTH, TiepBas TpaH3aKIUs
O65okupyeT 0OBEKT 0a3bl JAHHBIX, JOCTYN K KOTOPOMY XOYeT MHOJYYHTh Jpyras TpaH3aKIUs, H
HaoOopoT. (B ob6mem, B3auMOOJOKMPOBKA MOXKET OBITh BBI3BAaHA HECKOJIBKHMH TPaH3AKIIHSIMH,
KOTOpBIE CO3JAIOT LUK 3aBUCHUMOCTEW.) B mpumepe 5 mokazaHa B3auMOOJIOKHMPOBKA JIByMs
TpaH3aKIHIMHU.

IIpakTHYeckast 4acThb

[loHaTne TpaH3akIMM Jydmie Bcero OOBSICHUTH Ha mpumMepe. B 06a3e naHHbIX sample
coTpyaHUKy Ann Jones TpeOyeTcss NMPUCBOWTH HOBBIM TaOEIbHBIM HOMEpP. DTOT HOMEp HYXKHO
OJTHOBPEMEHHO HM3MEHHMTh B JBYX pa3HbIX Tabiuuax. B wyactHocTH, Tpedyercs OIHOBPEMEHHO
U3MEHUTh CTPOKY B Tabmuie employee M COOTBETCTBYIOLIME CTPOKM B Tabmuiue works on. Ecmu
OOHOBUTH JIaHHBIE TOJBKO B OJHOW W3 ATUX TaOiul, JaHHbIe Oa3bl JaHHBIX sample OyayT
HECOTJIaCOBAaHHBI, TIOCKOJIbKY 3HaUEHUS EPBUYHOTO KJto4a B TaliuIe employee 1 COOTBETCTBYIOIIUE
3HA4YeHHUs1 BHELIHETO Kitoya B Tabnuie works on He OyayT coBmanath. Peanuszanms 3Toi TpaH3aKIUH
IIOCPEICTBOM MHCTPYKIHMH sA3bIKa Transact-SQL nokazana B mpumepe 1.

[Ipumep 1. Peanuszanus TpaH3akiyuu

USE sample;

BEGIN TRANSACTION /* Hauano tpaH3akiuu */
UPDATE employee

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK /*Otkat TpaH3akuuu */

UPDATE works_on

SET emp _no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK

COMMIT /*3aBepiienue TpaH3zakuuu */

CornacoBaHHOCTb JaHHBIX, 00pabaTbIBaeéMbIX B ImpuMepe 1, MOKHO 00ecneunTh JIMIIb B TOM
cllydae, €CJIM BBHITIONHEHBI 00e MHCTpYKIuHU update muO0 00e HE BBIMONHEHBI. YCIEX BBITOJHEHUS
KaX/1011 MHCTpYyKIMK update mpoBepseTcs MOCPEACTBOM II100aIbHOM nepeMeHHol @ @error. B ciyuae
OmMOKHA 3TOM TEPEMEHHON INMPHCBAaWBAETCs OTPHIIATEIIEHOEC 3HAYCHUE W BBITIOJMHIECTCS OTKAT BCEX
BBITTOJIHEHHBIX HA IaHHBI MOMEHT MHCTPYKIUN TpaH3aKIUH.

[Ipumep 2. Co3nanne U UCTIONB30BAHUE TOYKH 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;

Jlo6eiiTech, YTOOBI ATOT 3ampoC BHIMONHAJICS Oe30mun604HO. Ecnyu BO3HUKAIOT KOH(IUKTHI,
ucnpasbTe ux. Kakoit Oyner pesynbrar? CKOJIbKO CTPOK BCTaBUIIOCH B TaOIUILY?

[Tpumep 3. OTMEHA BO3MOXHOCTH YKPYIHEHUS OJIOKUPOBOK JJIs1 TAOIUIIBI

USE sample;

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

[Tpumep 4. B3auMoOI0KHpOBKa IBYX IIPOIIECCOB

USE sample;

BEGIN TRANSACTION
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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

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 06e TpaHzakuuu B npuMepe OyIyT BBITOJHATHCS B OJTHO U TO K€ BPEMs, TO BOZHUKHET
B3aUMOOJIOKMPOBKA M CHCTEMa BO3BPATHUT CJIEIyIolee COO0IeHre 00 ommoKe:

Kak MOXHO BHIETh MO pe3yjibTaTaM BBINOJHEHUS mpuMmepa 4, cuctema 0a3 JaHHBIX
oOpabaTbiBaeT B3aMMOOJIOKHPOBKY, BBIOMpas OJHY W3 TpaH3aKUUK (HAa caMoM Jiele, TpaH3aKIUIo,
KOTOpast 3aMbIKaeT LIUKJI B 3aIpocax OJOKMPOBKH) B KauecTBe ">KepTBHI" U BBINONHAA ee oTKaT. [locne
9TOrO BBINOJIHAETCS Jpyras TpaH3akuus. Ha ypoBHe mpuxiagHOW mporpammsl B3auMOOJIOKHPOBKY
MOKHO 00pabaThiBaTh MOCPEICTBOM pEaJH3alMd YCIOBHOH HWHCTPYKLUH, KOTOpAasi BBIMOJIHSACT
MIPOBEPKY Ha BO3BpaT HOMepa omuoku (1205), a 3aTeM CHOBA BBIOIHSAET UHCTPYKLHUIO, 111 KOTOPOI
OBbUI BBITIOJIHEH OTKAT.

Bbl MoXxeTe MOBIMATH Ha TO, Kakas TpaH3akius OyaerT BbIOpaHa CHUCTEMOW B KadyecTBe
"xepTBbI" B3aMMOOJIOKHPOBKH, IPUCBOMB B MHCTPYKIMH set mapamerpy deadlock priority onun u3 21
(ot -10 mo 10) pa3HbIX ypoBHEW mpuopuTeTa B3auMOOJIOKMpOBKH. KoHcTaHTa low cOOTBETCTBYyeET
3HauYeHUIO -5, normal (3HaueHue 1Mo yMom4aHuio) — 3HadeHuro 0, a koHcTanTa high — 3HadeHuro 5.
Ceanc "»xxepTBa" BbIOMpaeTcs B COOTBETCTBUU C PUOPUTETOM B3aMMOOJIIOKUPOBKH CEaHCa.

YpaxHeHus

VYnpaxuenue 1

Kakas 1iesip MCriosnb30BaHus TPAH3aKIMNA?

Ynpaxuenue 2

B 4em 3akiogaercst pazHUlla MEX]1y JOKaJIbHON U pacipeesieHHON TpaH3aKIuen?

VYnpaxnenue 3

B 4em 3akimogaeTcst pa3HUIa MEX]y SSBHBIM U HESIBHBIM PEKUMOM TPaH3aKLINHU?

VYpaxHenue 4

Kakue Tumbl 6;I0KHPOBOK COBMECTUMBI C MOHOTIOJIbHOW OJIOKMPOBKON?

VYpaxHenue 5

Kak MOXHO MpoOBepUTh, OBUIO JIM YCHEUIHBIM BBIMOJIHEHHE KaXJI0W MHCTpyKiuHu Transact-
SQL?

Ynpaxxnenue 6

B kakux ciayyasx ciaenyet ucnonb3oBath HHCTpyKUHUi0o SAVE TRANSACTION?

VYpaxunenue 7

B dem 3akirouaercs pa3HHMIIA MEXIy OJOKUPOBKOW YPOBHS CTPOK M OJOKMPOBKOHM ypOBHS
CTpaHMII?

VYnpaxHenue 8

MoeT 1 NoIb30BaTeNb SBHO BIUATH HA PEAIN3aLUI0 OJOKMPOBOK CHCTEMOMN?

VYpaxHenue 9

B uyem cocTouT pasHUIla MeXIy OCHOBHBIMH THIAMU OJIOKUPOBKHM (pasiensieMoil |
MOHOIIOJIbHOI) U OJIOKUPOBKOW HaMepeHus?
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VYupaxnenue 10

Urto o3HayaeT NOHATHE YKPYTHEHUs OJIOKUPOBKHU?

VYnpaxunenue 11

Uznoxure paszauiy Mexay  ypoBHamu  u3omsiumu  READ  UNCOMMITTED wu
SERIALIZABLE.

VYnpaxuenue 12

UYro Takoe B3aMMOOJIOKHPOBKa?

VYnpaxuenue 13

Kakoii npouecc B kadecTBe ">KepTBbI" B Cilydae B3auMOOIOKUPOBKUA? MOXKET JIH M0JIb30BaTeNh
MOBJIMSTH HAa PELICHUE CUCTEMBI B 3TOM BoIpoce?
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[Ipunoxxenue 1. AHHOTaLIUA
pabouei mporpaMmsl IUCIUIUIAHBI

AHHOTAIIAA PABOYEHN ITPOT'PAMMBI JTUCIIUILINHBI

Huciunmmaa  «CUCTEMbBI  VIIPABJIEHUA BA3AMU  JJAHHbBIX» peanmusyercs Ha
¢dakynpTere H(pOpMaIMOHHBIX cUCTEM U Oe3omacHoCTH Kadenpoir MHopMaMoHHBIX TEXHOIOTUN U
CHUCTEM.

Ienb AMCHUIUIMHBL: O0ECHEYUTh CTYIEHTOB TEOPETUYECKUMH 3HAHMSMHU O COBPEMEHHBIX
npoeCCHOHATBHBIX CHUCTEMaX YIpaBlieHHUs 0a3aMH JaHHBIX, TO3HAKOMHUTH C MCTOPUEH Pa3BUTHA U
tunonorueit CYBJ], MonensMu apXuTeKkTyp, a Takke JaTh MpaKTUYECKHe HaBbIKU 1O pa3padborke MC
o coBpeMenHbiMu CYB/I.

3agaun:

— paccMoTpeTh 3Tansl pazpadotku UC u ux xapakTepucTHKHY,

— M3YYMTb apXUTEKTYphl pealn3aluy KOPIOPATUBHBIX HH(POPMAITMOHHBIX CUCTEM,

— TI03HAKOMMTCSA C pas3iauuHbIMM peasiuuoHHbIMM CVYBJl npoMbIlIUIEHHOTO Kjacca U
CPaBHMUTb UX XapaKTEPUCTHKH,

— U3y4uTh OpuHLUIBI apxuTeKkTypbl CYB/l, BcTtpoeHHslil u nuHamuueckuid SQL,

— TOJYYUTh IPAKTUYECKHE HABBIKM pa3pabOTKH, YIpPABIEHUS WM aJAMMHUCTPUPOBAHUS
poekToB b/l

JlucuuIuinHa HanpaBieHa Ha (JOpMUPOBAaHHE CIIEIYIOIUX KOMIIETEHIIMN:

IIK-1. CnocobeH mpoBOIUTH CHCTEMATU3AINIO, AJTOPUTMH3AIMI0O KOHKPETHBIX MH()OPMAITMOHHBIX
IIOTOKOB 10 MECTY Hay4HBIX UCCIIEIOBAaHUH, TPOU3BOICTBEHHON NEATEIBHOCTH.

B pesynbrare 0CBOCHUS NUCIUILTUHBI 00YYaIOIIUIiCs JOKEH:

3HaTh: TUIOJOTMIO U METOJOJIOTHIO MPOEKTUPOBAHHMS MHOIOIOJIB30BATENbCKUX 0a3 JaHHBIX,
BBIICJICHUS] JMHAMHUYECKUX M CTAaTUCTMUYECKUX CTPYKTYp A NPEICTaBICHUS WX Pa3IndHbIMU
MOJEIISIMU.

YMers: KOHpurypupoBarb ¥ aamuHuctpupoBatb  CYBJ  mma  pabotel B
MHOTOIIOJI30BaTEILCKOM PEKHUME TpPaH3aKIIMOHHON 00paboTku, wucmoibdys SQL paspabaTwiBaTh
npoekTsl bJl, obecrneunBaroniue aBTOMaTU3UPOBAHHYIO 00pabOTKy HMH(pOpPMAIMKA B KOPHOPATUBHBIX
HUC, BblOenATs OUHAMMYECKHE W CTaTUCTHYECKHE CTPYKTYpbl I IPEICTaBICHHUS  HX
MaTeMaTHUYECKUMHU MOJIETSIMU 0a3 TaHHBIX.

Brnaners: HaBblkaMu paOOThI B IPYIIIOBBIX MPOEKTAX, HABBIKAMM, CBA3aHHBIMU C Pa3pabdOTKOM
TEXHOJIOTHUECKOM JJOKYMEHTAIMH, COITPOBOKIAIOIIEH Mpoliecc co3aanus 06a3 JaHHbIX.

Ilo nucuumnHe npexycMoTpeHa MPOMEXyTO4Has aTTecTalus B popMe 3adera.

OOw1ast TPyA0EMKOCTh OCBOCHHUS AUCIUIUIMHBI COCTABIISET 3 3aU€THBIC €IUHHIIBI.
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JIUCT UBMEHEHUI'

Ipunooscenue 2

No | Texkcr aktyanuzanuu wim npuiaraeMbiii kK PII/] nokymeHr,
COJIep KAl U3MEHEHUS

Jarta

Ne
IIPOTOKOJIa

' Ana OMN BO maructpaTypbl M3MeHeHWst Tonbko 3a 2020 .
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