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1 TIosicHuTeabHAA 3aNMMUCKA

1.1

He.]'lb H 3a1a4Y1 JUCHUIIJIMHBI

[lenp mucnmmiuuHbBL: MpodecCHoHaIbHAs MOJATOTOBKA CTYACHTOB, HEOOXOoauMas Jist

OCBOCHHUS METOAOB M TEXHOJIOTHH p360TBI

C COBpPCMCHHBIMU HpO(I)eCCI/IOHaHBHLIMI/I

CUCTEMaMHM yTpaBJeHHs 0a3aMu JTaHHBIX, IO3HAKOMUThH C UCTOPHEH pa3BUTHUS U TUIOJIOTHEH
CYB/l, MmopensmMu apXUTEKTyp, a TaKXkKe J1aTh MPAKTUYeCKHe HaBbIKU Mo pazpaborke UC mox
coBpeMeHHbIMH CYB/I..

3amayn:

W3YYHUTb apXUTEKTYpPbI peaan3alii KOPIOPATUBHBIX HHPOPMAIIMOHHBIX CUCTEM,

NO3HAKOMUTCS € PA3IMUHBIMU pessitnoHHbIMU CYB/] mpoMslnieHHOro Kiacca 1
CPaBHUTh UX XapaKTEPUCTHKH,
M3Yy4UTh NPUHLIUIBI apXUTeKTypsl CYB/I, BcTpoeHHslil 1 nuHamudeckuii SQL,

MOJIYyYUTh

MIPaKTUYECKHE

aJMUHUCTPUPOBAHUS NPOEKTOB b/I.

HaBBIKH

pa3paboTKu, yIpaBiIcHUS u

1.2 IlepedyeHb MUIaHUPYEMBbIX Pe3yJbTATOB 00y4YeHHS M0 JUCIUILIHHE, COOTHECEHHBIX
€ HHAUKATOPAMHU 10CTHKEHHUS KOMIIeTeH i

KoMmnerenuus Nupukaropsl Pe3yabTaTsl 00yuyeHust
(kom u KOMIIETEHI[H i

HAaWMEHOBAHHE) (Koa ¥ HAMMEHOBAaHUE)
OIIK-2 Cnocoben | OIIK-2.1. [Torumaer 3HaTh OCHOBbI OCHOBHBIE THIIBI U
MMOHUMATh MIPUHITUTIBI pa0OTHI kimaccel  CYBJ, B ToM  uwucie
MIPUHIIAIIBI pA0OTHI | COBPEMEHHBIX OTEUYECTBEHHOTO ITPOU3BO/ICTBA.
COBPEMEHHBIX MH(GOPMaILMOHHBIX
WH(OPMALIMOHHBIX | TEXHOJIOTUH U
TEXHOJIOTUI U MIPOrpaMMHBIX CPEJCTB, B
MIPOrpaMMHBIX TOM YHUCJIE OTEYECTBEHHOTO
CPENCTB, B TOM ITPOU3BOJCTBA.
qucIie OIIK-2.2. O60cHOBaHHO YMetb 000CHOBaHHO BEIOMpATh
OTEYECTBEHHOTO BbIOMpAET COBPEMEHHBIE coBpeMeHnnele CVYBJ[, B TOM umcie
IIPOU3BOJCTBA, U UH(POPMAaLIMOHHbIE OTEYECTBEHHOI'O  NPOM3BOJACTBA  JUIA
HCIIOJIB30BATh UX TEXHOJIOTHH U pemieHuss 3amad  NpodeccHOHaTbHON
P pELLICHUU NpOTpaMMHBIE CPEJICTBA, B | ACSITEIBHOCTH, KOH(QUTYpUPOBaTh U

3a1a4
npodeccuoHaNbHOMI
JCSITETbHOCTH

TOM YHCJIE€ OTEUECTBEHHOT'O
MPOU3BOJCTBA JUIS
peleHus 3aa4

anqmuauctpupoBatb CYBJl mist paGoTs
B MHOTOIOJIb30BAaTEIbCKOM  PEXKHUME
TPaH3aKIIMOHHOW 00PaOOTKH.

npodecCHoHATBLHOM

JeSITEIILHOCTH.

OIIK-2.3. Vcnons3yet Brnagerp  HaBblkamMu ~ paboThl B
COBpPEMECHHBIE TPYIIOBBIX  TPOEKTaX,  HAaBBIKaMH,
UH(POPMALIMOHHBIE CBSI3aHHBIMHU c pa3paboTKO
TEXHOJIOTUH U TEXHOJIOTUYECKOU JTOKyMEHTAIIH,

pOrpaMMHBIC CPE/ICTBA, B
TOM YHCIIE OTEYECTBEHHOTO
[IPOU3BOJCTBA, IIpU
pELICHUH 33124
npodecCHoHATBLHOM
JIeSITEIbHOCTH.

COMPOBOXKAAMOIICH TPOIECC CO3TaHUS
0a3 Ja”HHBIX




peLeHus

[1K-7 Criocoben [1K-7.1 3Haer

OCYIIECTBIIATh METOJIOJIOTHIO Pa3pabOTKH
pa3paboTKy H MH(POPMALIMOHHOTO
BezieHue 0a3bl obecneyeHus,

JaHHBIX U POEKTHPOBAHUS,
HOJICPKKY CO3JIaHUS U HOIJICPKKH

nH(pOpMaMOHHOTO | 6a3 TaHHBIX

3HaTB OCHOBBI CUCTEMHOTI'O ITOAX01a K
CO3MaHuI0 0a3 TaHHBIX
UH(POPMALIMOHHBIX CHCTEM,
ApPXUTEKTYpy 0a3 TaHHBIX M XPAHMJTHIILL
6213 JaHHBbIX, COBpeMCHHLIe CUCTCMBbI
yHOpaBiieHUs: 0a3aMu JaHHBIX U
MH(OpPMAIMOHHBIC XPAHWIIMILA,

oOecrieueHus [1IK-7.2 Ymeer

OCYLIECTBIISATh Pa3pabOTKy

IMPUKIAAHBIX 3ada4 | U BEACHUEC 0a3 JAaHHBIX B

3aBUCUMOCTH OT
KOHKPCTHOI'O HA3HAYCHUA

YMeTh KOHQUTypHUpoBaTh U
anmuarCcTpUpoBaTh CYB]] nist paGoTht
B MHOTI'OIIOJIb30BATEIBCKOM PEXUME
TPaH3aKIIMOHHOHN 00pabOTKH.

[1K-7.3 Umeet
NPaKTUYCCKHIA OTIBIT
pa3paboTKH U BEACHUS
npoekTa 0a3bl JAHHBIX

Bnaners HaBblkamMu paboTHI B
COBPEMEHHBIX MPOPECCHOHATBHBIX
CYB/l, pa3pabaTbiBaTh U BECTH
HPOEKThI 033 JaHHbIX.

1.3 MecTo AMCUMILUIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/ibHOM MPOrpaMMBbl

Hucuumuinaa «CYBJ]» sBnsercss o0s3aTesbHOM TUCHMITIIMHON 6a30Boi yacTu Oi0ka
b1 y4eGHOrO TI1aHa 110 HANPaBIeHUIO MOATOTOBKH «lIpuKkinanHas nHpopMaTHKay.
OCBOCHMS JUCHMIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHUA U  BIAJCHMS,
chopMHpOBaHHBIE B XOJe M3y4YeHUs AucUUIUIMH: «MH(DOpMAIMOHHBIE CHCTEMBDY,
«ANTOPUTMBI U CTPYKTYPBI JAHHBIX).

B pesynbrare ocBOEHUS AMCUMIUIMHBI (POPMHUPYIOTCS 3HAHHS, YMEHHS M BIIAJCHUS
HEOOXOIUMBbIE Ul H3Yy4EHHUs CIEOYIoUMX JucuuIUIMH: «[IporpaMMHas WHXKeHepus»,
«MopenupoBanue  OW3HEC-TIPOLIECCOB U IPOEKTHpOBaHUE  cuctem», «IIpoekTHbIil
NPaKTUKyM», «YIpaBieHHe HH(OPMALMOHHBIMH cucTeMaMuy», «CepBUC OpUEHTHpPOBAHHAs
apXHUTeKTypa HHPOPMAITMOHHBIX cucTem», « U T-uHppacTpyKTypa npeanpusiTHs».

Hns

2 CrpyKTypa AMCUMIIIMHBI

OO6mmas Tpya0€MKOCTh AUCIUIUIMHBI COCTABIISIET 6 3.€., 216 akajeMuyecKux Jaca.

CTpyKTypa TUCHUIIMHBI JJI51 04HOI (popMBbI 00yUeHUs
O0beM ITUCHUIUTMHBI B (hOpME KOHTAKTHOM PabOThl 00yYarONUXCs ¢ MeaarornaeCKuMu

pabotHukamMu © (WIM) JUIAMH,

NPUBJICKAEMBIMH K pealu3auud  00pa30BaTeNbHOM

IPOrpaMMbl Ha UHBIX YCJIOBHSIX, IIPU MPOBEACHUH YUeOHBIX 3aHATHH:

Cemectp | Tun yueOHBIX 3aHATHIA KomnuectBo
4acoB
3 Jlexnuu 18
3 [TpakTrueckue paboTh 24
4 Jlekunn 14
4 [IpakTyeckue paboTHI 28
Bcero: 84

O0beM aucHUTUIMHBL (MOAYIs) B (OpME CaMOCTOSATENbHOW pPabOThl 00yYarOIIUXCS
coctaBiisieT 114 akagemuyeckux yaca, KOHTPOJIb — 18 4.

3 Conep:xxkanue TUCHHUILTHHBI




HaumenoBanue
pa3jaeia JTHCHHUILIHHDI

Conep:xanue

Brenenue.
ApPXUTEKTYpbI
peanuzanuu
KOPIOPaTUBHBIX nucC
MHOronosns30BaTeIbCKU
i pexum pabotel ¢ BJI.
Mopenn "KJIIMEHT
cepep" B cucremax b/l.

OcCHOBHbBIE  OTJIMYUTENIbHBIE OCOOEHHOCTH KOpHopa-
tuBHBIX CYB/I. Otansl pa3pabotku AVC. OcHOBHBIE KiIaccChl
3aJa4y, pelIaeMblX C  HCIOJIb30BaHMEM 0a3  JaHHbIX.
[Tpumenenue mnpodeccuonanpubix CYBJl mns mocTpoeHus
KOPIOPATUBHBIX HH()OPMALIMOHHBIX CUCTEM.

ApXHTEKTypa «KJIHEHT-cepep». OCHOBHON NpPUHIUI
TEXHOJIOTMM «KJIIHEHT-cepBep». [loHATHE mpe3eHTanrMOHHON
JIOTUKHU, OU3HEC-TIOTUKU U JIOTHUKU 00pabOTKU AaHHBIX. Moenb
yAaJeHHOTO yrpaBiieHUs AaHHbIMH FS (Mozens ¢aiinoBoro
cepBepa). [locromncTBa u HemoctaTku. Mojenb yAaleHHOTO
noctyna K ngaHHbiM (RDA). JlocTtoMHCTBA W HEIOCTAaTKHU.
Mopens (akTuBHOTO) cepBepa 0a3 maHHbIX. JloCTOMHCTBA U
HenocTtatku. Mogenb cepBepa npuiokeHud. JloCTOMHCTBA U
HEJOCTaTKU

Apxurtektypa cepBepa 0a3 naHHbIX. LleHTpanu3oBaHHas
apxutektypa u wmozenb 1:1. Henmocratku. Apxutekrypa
BBIJICJICHHOT O cepsepa (MHOTOIIOTOKOBAasI cepBepHas
apxuTekTypa). Hemoctatku. ApxXuUTeKTypa BUPTYaJIbHOIO
cepBepa. Hepocrarku. MHOroHuTueBas MyJbTHUCEpPBEpHas
apXUTEKTypa

bazoBble BO3MOKHOCTH
si3bika SQL

Azpik SQL. Uctopus. [lepBrie pazpaboTku.
Crannaptuzauus. Bonpocsl COBMECTUMOCTH.

CpenctBa onpenenenus qaHHbIX. Tunsl nanabix SQL.
Omnepartopsl co3anusi cxeMbl 0a3bl 1aHHbIX. Co3qaHue U
ynanenue bJl. Coznanue, yaaneHue U U3MEHEHUS CTPYKTYPbI
Tabnuukl. Oneparopsl CO3/1aHus, YIATCHUS U U3MEHEHUS
nHaekcoB. Mcnons3oBanue npeacrasineHui. Jpyrue
BO3MOkHOCTH SQL.

CpencTBa MaHUITYTUPOBaHUS JaHHBIMU. [loOaBiieHne
HOBOI 3anmucu B Tabnuiyy. Monudukanus 3anuceii. Y paneHue
3anuceil. BeiOopka naHHBIX. 3agaHue yCIOBUH /17151 BBIOOPKH.
Arperatabie pyHkiun. ['pynnupoBku. CopTUPOBKH.
Brruucnsiembie mossi. Beioopka qaHHBIX U3 HECKOJIBKUX
tabnuu. [logzanpocel. Onepariust 00beTUHEHUS.

CpencTtBa ynpaBiieHuUs JO0CTYIIOM K JaHHBIM.
Onpenenenne npas goctyna. [IpaBa nmonb3oBaresns Ha ypoOBHE
tabauipl. OTMEHA ITpaB OCTYIIA.

ApxuTeKTypa u
OCHOBHBIE 00BEKTHI
CXEMBI cepBepa

Kouguryparmm. Tunsl  monb3oBaTENEH.
aApPXUTEKTYpPbI— ¢buznueckuit (aK3eMIUIsp, (aits
JKYpHAIMPOBAHUS ~ OMNEpanuid, ympasistomue (aiinel) u
JIOTUYECKH (TabIuYHbIE MIPOCTPAaHCTBA, cxeMa b/l) ypoBHHU.

Jlornueckue CTPYKTyphl Ul KOHTPOJS Haja JUCKOBBIM
mpocTpaHCcTBOM  (OJIOKM JTaHHBIX, OKCTEHTHI, CETMEHTHI).
Crpykrypsl mamsatu (SGA, PGA), Oydep, xomr. IIporeccsr
(HUTH): TONMB30BaTENbCKUE (KIMEHTCKUE) ©  TPOIECCHI
(cepBepHbIe U (HOHOBEIE).

Tuns! nagaeix. Co3ganne 00BLEKTOB C IIOMOIIBI0 KOMaHT

00630p

SQL (Tabmu1p!, WHJICKCHI, MPE/ICTaBICHHUS,
MOCJIEIOBATEIILHOCTH, OMPEICICHHBIC MOJIH30BATEIIEM THIIHI,
CHHOHUMBI, KJIACTEPHI, OrpaHUYCHHUS, TaOJIMYHbBIC




MPOCTPAHCTBA, TPUITEPHI, IPOLEAYPHI M DYHKIHH).

duznueckue
TaHHBIX.

MOJEIHN

Opranuzanus BHEIIHEH MaMsITH. XpaHEHUE OTHOLIEHWIA.
Wnpaexcsl. XKypHanbHas UH(pOpMAIIHS. CrnyxeOHast
uH(pOopMaIus.

Knaccudukanus ¢aitnoB u daitnoBeix cTpykryp. Daiinbt
OpsSMOro M HocienoBaTenbHOro aoctyna. Joctyn x daitny ¢
HCIIOJIb30BAaHNEM METOJOB XemupoBaHus. [loHsaTHEe KOUIH3UI.
Mertonpl paspemenus koum3ui. [loHsaTre nHAEKCHOTO (haiia.
[Tnotuerit naAekc. [lonstue mHaekcHoro (Qaiina. HerutoTHbit
unaekc. Munexkcel B Bune B-nepeBpeB. KinacTepu3oBaHHBIN
nnaekc. HexnacrepusoBanubiil unaekc. Ilpeacrasienue cBsasu
1:M B cTtpykTypax xpaHeHus. OJHOHANPABIEHHBIE YKa3aTEIIH.
JIByHanpaBieHHbIE yKa3aTeau. AJTOpUTM IOMCKA 3allUCU B
cBa3sx 1:M. HBepTHUpOBaHHBIE CIUCKU

CrpanuuHasi opraHu3alusl JaHHbIX. OKCTEHTbI. THIIBI
skcTeHTOB. Tumbl ctpanun. Ilapamerps! crpanun. CTpaHuIsl
pasmemienust.  Ctpanunbl  AaHHbIX.  CTpOKM  JaHHBIX.
WNunexcHele cTpaHuupl. TexcroBsle cTpaHuupl. CTpyKTypa
¢aiinoB B Ms SQL Server. Paznensiemas namsts.

Tpanzakuum.
be3onacHoCTh JaHHBIX.

[lonsiTue  omepanuu  TpaH3aKUUM U OCHOBHBIE
XapakTepucTUku. (OCHOBHBIE CBOWCTBA  TpPaH3aKUMM —
aTOMapHOCTb,  COIJIACOBAHHOCTb,  W30JIMPOBAaHHOCTb U
J0JAroBeyHocTh. Dukcanys U OTKaT TpaH3akuui. TpaH3akuuu
U LEJIOCTHOCTh 0a3 AaHHbIX. M301MpoBaHHOCTB TpaH3aKLUil.
Cepnanuzauus  TpaH3akuuil.  Metoasl  cepuanu3alyu
TpaH3aKIUN

Ha3znauenne M HCIONIB30BaHME KypHaJla TpPaH3aKLUM.
NupuBuyansHble OTKaThl TPaH3aKLMM, BOCCTaHOBJIECHHE bJ[
1ocje MATKOTo U KecTKoro c6oes. IlapaniensHoe BbINOIHEHHE
TpaH3akUui. 3axBaTbl M OJOKMPOBKHU. [ 'paHyianpoBaHHBIE U

NPCANKATHBIC CHHXPOHHN3allMOHHBIC 3aXBAaThI.

AJIMUHUCTpPUPOBaHUE AJZIMUHUCTPATOPbl M KOHEYHBIE I10JIb30BATENU: IpaBa U

CYB/ ¢yukuun DBA. Ilpumep cuctem ympasnenust b/l. OcHoBHbIe
byHKIME W KOMIOHEHThL. OcoOeHHOCTH  paboOThl B
rereporenHoi  cpeae.  CraHpmapTuzanmuss — NPOrpaMMHBIX
nHTEP(EHCOB.

CpaBHUTENIBbHBIE Cpasuurenbubie xapakrepuctuku Oracle 101, MS SQL

xapaktepuctukd  SQL | Server, IBM DB2, Informix, Postgress Ha kaxaom wu3

CYBA. CoBpemeHHbIE | OCHOBHBIX JTanoB (YHKIMOHUPOBAHUA: KOH(UTYpPHUPOBAHUE

HaIpaBJICHUA Pa3BUTHA
CYB]I

CUCTEMbl, MOHUTOPHUHI, HacTpoiika, 00paboTKa 3ampocoB,
pa3paboTka  CEpBEpHBIX U KJIIMEHTCKUX  MOJYJICH.
[TpuHrMaemble BO BHUMaHuE (DaKTOPBI: MAaKCUMAJIbHOE YHCIIO
MOJIb30BaTeNe  OJHOBPEMEHHO oOpamaronmxcs K  0ase,
XapakTepucTuku knueHtckoro [10; anmmapaTHble KOMIIOHEHTHI
cepBepa, CepBepHasl ONEpalMOHHASI CUCTEMA.

HNHTemnekTyanbHbli  aHaIM3 JaHHBIX. MHOTOMEpHOE
NpeacTaBlieHue AaHHbIX. B3aumoaeiicteue WEB-TexHonorui
u 0a3 manHbIXx. CucteMbl HWHPOPMAIMOHHONW TOIIEPIKKH
npuHsATUs pereHnii. KoprnopaTuBHble NOpTabL.




4 OOpa3oBaTe/ibHbIE TEXHOJIOTHH

,ZIJ'ISI IMPOBCACHUA y‘—Ie6HBIX 3aHATHA TI0 AUCHUILIMHE HCIOJB3YIOTCA pPa3IMdHBIC
O6pa30BaTeJ'IBHLIC TCXHOJIOTHH. I[J'ISI OopraHu3alnun yqe6Horo mnmponecca MOKET OBITh

WCTIONB30BAaHO dJEKTPOHHOE oOOydYeHWe W (WiM) JUCTAHIIMOHHBIE 00pa3oBaTelbHbBIC

TCXHOJIOTHH.

S OuneHka VIaHNPYeMbIX Pe3yJIbTATOB 00y4YeHHUS

5.1 CucreMa oneHHBAHUSA

dopma KOHTPOJIS Makc. KOJIM4ecTBO OaJIJIOB
3a oaHy Bcero
paboTy
Texkymui KOHTPOJIb:

- 3aIUTa IPAKTUYECKUX paboT 20 6amioB 60 6amioB
[IpomexxyTouHas arrecTanus 40 G6amtoB
(3aueT ¢ OLICHKOM)

Hroro 3a 3 cemectp 100 GamioB

- 3aIUTa TPAKTHYECKUX padboT 20 6amioB 60 6amioB
[TpoMexyTouHas aTTeCTalus 40 6anoB
(9K3aMeH)

HToro 3a 4 cemectp 100 6amioB
Hroro 3a n1Ba cemectpa 200 6amioB
(IMCIUILINHY)

[Tomy4yeHHBIN COBOKYIHBIN PE3YIbTAT KOHBEPTUPYETCS B TPAAULMOHHYIO LKAy OLICHOK U B
IIKaly olleHOK EBponeiickoii cucteMbl iepeHoca u HakorieHus kpenutoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTcTBHM ¢ TaOnuueit:

100- TpaguuuoHHas 1IKajia [xana ECTS
OaJIbHas
IIKaJja
91 - 100 OTIIMYHO 3a4TEHO A
83-90 B
75-82 XOpo1uIo C
61 -74 D
51 — 60 YAOBJIETBOPUTEIHHO E
31-50 FX
0-30 HEYJOBJICTBOPUTEIHHO | HE 3aYTEHO F

5.2 Kpwurtepun BbICTABJIEHUS OLIEHKH IO JUCHUIJINHE

Banasl/ Ounenka no Kpurepun oneHkn pe3yjbTaToB 00y4eHHs 110

Hlkana AUCLHMILIHHE AUCLHMILIAHE

ECTS

100-83/ «OTJIIMYHOY/ BricTaBisiercst 00ydaromemycsi, €ciii OH TITyO0KO U

A.B «3a4TE€HO IIPOYHO YCBOWJI TEOPETUYECKHUM U NIPAKTUYECKUI
(oTsin4HO)»/ MaTepHall, MOKET IPOJIEMOHCTPUPOBATh 3TO Ha 3aHATHUAX
«3a4TEHO» U B XOZI€ IPOMEKYTOYHON aTTECTaLlUU.

OO0y4Jaromuics: NCYEPIBIBAIONIE U JOTHUYECKH CTPOHHO




Banany/
HIkanaa
ECTS

OueHka no
JUCHUILTMHE

Kpurtepun oneHkn pe3yjbTaToB 00y4eHHs 110
AUCLHMILIAHE

u3Jaraet y4eOHbIi MaTepuai, yMeeT yBsI3bIBaTh TEOPHUIO C
MPaKTUKOM, CIPABIISETCS C PEIICHUEM 337134
npohecCHOHaIbHON HAPAaBICHHOCTH BEICOKOTO YPOBHS
CJIO)KHOCTH, IPpaBUJIBHO 000CHOBEIBAET IIPUHATBIC
peLICHHS.

CB000/IHO OpUEHTHPYETCS B YUeOHOH U
npodhecCHOHaIBHON JTUTEpaType.

OneHka 1o JUCHUIUIMHE BBICTABIIAIOTCS 00YUaroIEeMycs C
y4E€TOM PE3YJIBTATOB TEKYIEH U TPOMEKYTOUHON
aTTECTALNN.

Komnerenmuu, 3akpennéHuble 3a AUCUUIIINHOMN,
c(OPMHUPOBAHBI HA YPOBHE — «BBICOKHI».

82-68/

«XOpOLIO»/
«3a4TCHO
(xopom10)»/
«3a4TCHO»

BricTaBisieTcst 00yJaromemycs, €Clid OH 3HaeT
TEOPETUYECKHUM U MPAKTUUECKUI MaTepuas, FpaMOTHO U IO
CYILIECTBY M3JIaraeT €ro Ha 3aHIATHUSIX U B XOJI€
MIPOMEXYTOUYHOM aTTeCTalluy, He AOIMYCKas CYIIECTBEHHBIX
HETOYHOCTEH.

OO0yuaronuiics MpaBUJIbLHO IPUMEHSET TEOPETHUECKUE
TMOJIOXKEHUS MPU PEIICHUU MTPAKTUUECKHUX 3a/1a4
npodeccroHalIbHOI HANPaBICHHOCTH PA3HOTO YPOBHS
CJIO)KHOCTH, BJIaJICET HEOOXOIUMBIMH JIJIsl 3TOTO HABBIKAMH
U OpUEMaMHU.

JlocTaTouHO XOPOIIIO OPHEHTUPYETCS B yUeOHOU U
npo¢eCCHOHANTBHON JTUTEPATYPE.

OreHka o JUCIUILTAHE BBICTABISIOTCS 00yJaromeMycst ¢
YYETOM PE3YIbTATOB TEKYIIEH U MPOMEKYTOUHOM
aTTECTaIUU.

Komniereniuu, 3akperni€éHnble 3a JUCHUTLTAHOMN,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHIi).

67-50/
D.E

«yIIOBIICTBOPH-
TEJIbHOY/
«3a4TEHO
(ynoBieTBOpUTEID
HO)»/

«3aUTCHO

BeictaBnsercsa oOyuatromemMycs, €Ciid OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUI U MTPAKTUUECKUI MaTepurall,
JIOIYyCKAET OTAEIbHbIE OIIMOKY MPH €ro U3JI0KEHNUHU Ha
3aHATHUAX U B XOJE IIPOMEXYTOYHOU aTTECTALNH.
OOyuaronuuiics UCTIBITHIBACT ONPEAEIEHHbIE 3aTPyAHEHUS
B IPUMEHEHHUH TEOPETUYECKUX IOJI0KEHUN IIPU PEILICHUU
MIPAKTUYECKHX 3a/1a4 NPO(HEeCCHOHAIBHONW HAPaBIEHHOCTH
CTaHJApPTHOI'O YPOBHS CJIIOKHOCTH, BJIAJICET
HEOO0XOAUMBIMHU JJIs1 3TOr0 0a30BBIMHM HABbIKAMU U
pUEMaMH.

JIeMOHCTpHUpYET TOCTATOYHBIN YPOBEHb 3HAHUS yUeOHOM
JIUTEPATYPBI 110 AUCLUIUIMHE.

OneHka 1o JUCHUIUIMHE BBICTABIIAIOTCS 00YUarOIEMyCs C
y4E€TOM PE3YJIBTATOB TEKYIIEH U TPOMEKYTOUHON
aTTECTALNN.

Komnerenmuu, 3akpennéHuble 3a AUCUUIIINHOMN,
c(OPMHPOBAHBI HA YPOBHE — «JJOCTATOYHBIHY.

49-0/
F,FX

«HEYIOBIIETBOPUTE
JIBHOY/

BricTaBnsiercs 00y4aromemMycsi, €Clii OH He 3HAeT Ha
0a30BOM YpOBHE TEOPETHUCCKHI M MPAKTHICCKUN
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Bbanasl/ Ounenka no Kpurtepun oneHkn pe3yjbTaToB 00y4eHHs 110
Ilkana AUCLHMILIAHE AUCLHMILIAHE
ECTS
HE 3a4TEHO MatepHal, JoyckaeT rpyoblie omMrOKy Ipu ero
HU3JI0KCHHUHU Ha 3aHATHUAX U B XO€ HpOMeXCYTOqHOfI
aTTeCTallHH.

OOyu4arouuiicst UCTIBITHIBACT CEPbEIHBIC 3aTPYAHECHUS B
IPUMEHEHNU TCOPETUYECKUX MOJI0KEHUH NIPU PELICHUH
MPAKTUYECKHX 33124 MPO(HEeCCHOHAIBHONW HAPABICHHOCTH
CTaHapTHOI'O YPOBHS CJIIO)KHOCTH, HE BIaIEeeT
HEOOXOUMBIMU JIJIsl 3TOTO HAaBBIKAMU M MTPHUEMaMHU.
JleMoHCTpHpyeT hparMeHTapHbIE 3HAHUS YIEOHOM
JUTEPaTYphl [0 TUCLUILINHE.

OneHka 1o JUCHUIUIMHE BBICTABIIAIOTCS 00YYarOIEMyCs C
y4E€TOM PE3yJIbTATOB TEKYIIEH U TPOMEKYTOUHON
aTTECTALNN.

KomnereHiuu Ha ypoBHE «JOCTaTOUHBINY, 3aKPEIUIEHHBIE
3a AMCUUILUIMHON, HE COPMHUPOBAHBI.

[Tpu onleHUBaHUM 3aIUTHI TPAKTHYECKON paOOThl YUUTHIBACTCS:

- TIOJHOTa BBITIOJIHEHHOW paboOThl (3a/J[aHHWE BBITIOJHEHO HE TOJHOCTHIO W/WIIN
JOTYIIEHBI IBe B 00Jiee ONTMOKH WJIM TPU U OoJiee HETOUYHOCTH) — 1-8 Oaia;

- 000CHOBAaHHOCTB COJICPKAHMSI M BBIBOJIOB pa0OTHI (32/1aHKE BBITIOIHEHO MOJTHOCTBIO,
HO O0OCHOBaHHWE COJICP)KaHMsI U BBIBOJIOB HEJIOCTATOYHBI, HO PACCYXKICHUS BepHBI) — 9-16
0asuIoB;

- paboTa BBINOIHEHA TIOJTHOCTBIO, B PACCYKIACHUSAX U 0OOCHOBAaHHH HET MPOOEIIOB HITH
OIIMOOK, BO3MOKHA OJIHA HETOYHOCTh -17-20 0aios.

3aTem OallTbl KOHBEPTHPYIOTCS B KOJIMYECTBO OAJIJIOB B CEMECTPE COTIIaCHO TaOIHIIE.

IIpomexyTouHas aTTecTanus (IK3aMeH)

[Ipu mpoBeneHUH MPOMEKYTOUHOW aTTECTAIlMM CTYACHT JOJDKEH OTBETUTh Ha 2
BOTIPOCA TEOPETUIECKOTO XapaKTepa.

[Tpu onleHMBaHUM OTBETA HA BOMPOC TEOPETUIECKOTO XapaKTepa YUUTHIBACTCS:

- TEOPETHUYECKOE COJIEp>)KaHNEe HE OCBOCHO, 3HAHUE MaTepuasa HOCUT (pparMeHTapHbBIN
XapakTep, Ham4uue TpyosIx ommoOok B otBeTe (1-10 6amioB);

- TEOPETHUYECKOE COACpXKaHHE OCBOCHO YACTHYHO, JOMYIIEHO He Ooliee IBYX-Tpex
HegoueToB (11-20 6amoB);

- TEOPEeTHYECKOE COJEpKaHWe OCBOCHO IOYTH IOJIHOCTHIO, JOMYIIEHO He Oolee
OJIHOTO-JIBYX HEJIOYETOB, HO O0YYAIOIIMICS CMOT OBl UX MCIPABUTH camocTosATeabHO (21-30
0anoB);

- TEOPETHYECKOE COACPKaHHE OCBOCHO TMOJHOCTHIO, OTBET TOCTPOCH TI0
cobctBeHHOMY TUTaHy (31-40 GasoB).

5.3 OueHouyHble cpeacTBa (MAaTEPHAJIbI) ISl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTAUM 00y4aIOLIUXCS 110 JUCHHILIHHE

Bompocsr k Texymeit arrectanuu (OIIK-2, TTK- 7)
B 4em cyTh HCIIOIB30BAHUSI MEXaHU3MA TPAH3AKIMIA?
W3MEHEHUS B 0a3y JaHHBIX BHOCSTCS KaXKJIOM orepanuei
N3MCHCHUS B 6213}/ JAHHBIX BHOCATCA TOJIBKO ITIOCJIC BBIIIOJIHCHUA Bcel II0CJIEA0BATCIIbHOCTU
ONepanyii , BXOASIINUX B TPAH3AKIIUIO, €CJIM OHU BBIIIOJIHEHBI YCIIEIIHO
U3MCHCHUA B 6213}/ JAaHHBIX BHOCATCS TOJIbKO aIMUHHUCTPATOPOM 68.3]:1 JaHHBIX
NU3MCHCHUS B 6a3y JaHHBIX BHOCATCS TOJIBKO IMPHU OIMPEACIICHHBIX YCIOBUAX
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IIpu KakuX yCI0BHSX CHCTEMA MEHseT JaHHbIe B 0a3e JaHHBIX?

T10 3aBEPILIECHUIO TPAH3AKIUH U 110 OllepaTopy commit

10 3aBEPILICHUIO KaX10M ollepalyy TpaH3aKLun

10 YKa3aHHIO aJIMUHUCTpATOpa

0 OTIepaTopy MOAM(PUKAIIUH JaHHBIX

Jlsis1 yero Beaercst KypHaJ TPaH3aKIUii?

JUTSL aHAIU3a IEUCTBUHN ¢ 0a30i JaHHBIX

JUISL KCTIOJIb30BAHUS MTPUKJIAIHBIMU NIPOTPAMMaMHU

JUTSI IPOBEPKH MPABUIIBHOCTU JaHHBIX

TSI BOCCTAHOBIIECHHUS 0a3bl JaHHBIX

HNupexcupoBanue B 0a3ax JaHHBIX HCNIOJb3YeTCS A4 ...

yMEHBIIIEHUsT 00beMa 0a3bl JaHHBIX

3alUThI 0a3bl JAHHBIX OT HECAHKIIMOHUPOBAHHOT'O 1OCTYTIA

YCKOPEHHUS ONEepaluii MOUCKA U COPTUPOBKHU

KOPPEKTHOCTH BBINOJIHEHHS 3aIIPOCOB K 0a3e JaHHBIX

Boioepute HeBepHylo pekoMeHAaNNIO PU cO31aHNHU 00beKTa ""HHIeKc' .

[Ipu co3nanuu nHAEKCa HEOOXOAMMO MPOAHATIM3UPOBATh, KAKUE 3aIPOChI HAIIPABIISAIOTCS K
naHHoi Tabmune. Ecnu 3To B ocHoBHOM 3ampockl SELECT, TO Hy»KHO co31aTh MHAEKCHI JUIs
CTOJIOIOB, IO KOTOPBIM ITPOU3BOAUTCS BHIOOPKA JAHHBIX JJIS1 YCKOPEHHSI BBITIOJTHEHUS
3aIpOCOB.

Ecnu Tabnuna nocrosiHHO o6HOBseTes (BoinoanstoTes oneparopsl INSERT, UPDATE,
DELETE), To Konu4ecTBO MHIEKCOB HEOOXOIMMO CBECTH K MUHUMYMY, T.K. 3HaYUTEIbHAS
4acTh PECYPCOB cepBepa OyAeT 3aTpauuBaThCsl HA OOHOBIICHHE UH/IEKCOB.

Tak Kak MHIEKCHI TO3BOJISIIOT YCKOPUTH ONEpalliy BCTABKU JaHHBIX B TaOJINIly, HEOOXOIUMO
CO3/1aBaTh MHAEKCHI JUIsl YACTO U3MEHSAEMBIX TAaOJHII.

Bbi0epuTe 00beKThI, KOTOpPbIe HEMOCPEICTBEHHO He OTHOCATCSH K 00beKTaM 0a3bl
JAHHBIX BO BHENIHell maMATH 0a3bl JaHHBIX.

uanexcnl

Kypuanbaast uaopmarms

Crny>xebHast uHpopmanus

CTpoKH OTHOLIECHH

Monynu npUKIagHBIX IpOrpamMm

Kakoe BbICKa3pIBaHNE HECNIPABEAJIMBO M0 OTHOLIEHUIO TepMuHa « TpaH3akuus)
Kaxxnas TpaH3akuus HauMHAETCS MPU LNEINOCTHOM COCTOSHMM b/l M TOJKHA OCTaBUTH 3TO
COCTOSIHME LIEJIOCTHBIMH MOCJIE CBOETO 3aBEPILICHUS

Jns nmopnep;xanusi OrpaHUYEHHUN LIEJIOCTHOCTH HE JTOIYCKAEeTCsl X HAPYLIECHUE BHYTPH
TpaH3aKIUU.

TpaH3akiuu pa3sHbIX MOJIB30BATENEH HE TOJKHBI MenIaTh ApyT apyry. MHade rosops,
TpaH3aKLHs JOHKHA paboTaTh TOJNBKO C HEMPOTHUBOPEUYHUBBIMU JTAHHBIMH, HE UMES IOCTYIIA K
IIPOMEKYTOYHBIM PE3YJIBTATAM.

Pe3ynbTathl paboThI BHITOJHEHHOW TpaH3aKIUU JOKHBI COXPAHUTHCS B 0a3e TaHHBIX, axke
€CJIM 10 3aBEPIICHUH TPAH3AKIIUN TPOU30MIET COOM CUCTEMBI.

TpaH3akIMK pa3HbIX M0JIB30BATENEH HE TOJKHBI MEIIaTh APYT APYTY.

Kakoro ypoBHsI H30JIMPOBAHHOCTH TPAH3AKIMI He CYIIECTBYET

OTCcyTCTBHE 3aIIUCU «TPSI3HBIX TaHHBIX»

OTcyTCTBUE NOTEPSIHHBIX U3MEHEHUM.

OTCyTCTBHE UTEHUS «TPSI3HBIX JAHHBIX).

OTCcyTCTBUE HEMOBTOPSIOIINXCS YTEHUH.

st yero ucnoandyercs od0bexkt Trigger?

Jliist 3aianust 3HaYSHHsI CTOJIONA IO YMOTYaHUIO (€CIIM OHO SIBHO HE OTPEICNICHO MPU BCTaBKE
CTPOKH)
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Jist paboThI ¢ BBIOOPKOH 3HaUEHUH U3 0a3bl JAHHBIX I10 3aMPOCy KaK ¢ BUPTyaJbHOU
KJIMEHTCKOM TabuIei
Jlyis orpaHUYeHUs AWAma30Ha 3HAYSHHUH, XpaHUMBIX B CTOJIOIIE TaOIUIIBI
Jl1s paboThI «3anKCh 3a 3aIIUCHIO» C BHIOOPKaMU 3a 0a3bl JaHHBIX
J1Jist KOHTpPOJIS MPAaBUIILHOCTH BBOJA U MoIU(BUKAIHiA TaHHBIX B b1
Ju1s1 yero ucnoJib3dyercsi 00beKT View
Jlnist 3a1aHus 3HaUE€HUS CTOJIONA IO YMOJTYaHUIO (€CITH OHO SIBHO HE ONPEIeNICHO IPU BCTaBKe
CTPOKH)
Jl5ist paboThI ¢ BRIOOPKOI 3HAYEHHI U3 0a3bl TaHHBIX TI0 3aMPOCY KakK ¢ BUPTYaTbHON
KJIMEHTCKOU Tabmuiei
Jl5is orpaHUYeHuUs AWana3oHa 3HAYSHUH, XpaHUMBIX B CTOJIOIIE TaOIUIIBI
Jli1s paboThI «3anKCh 3a 3aIIUCHIO» C BHIOOPKaMU 3a 0a3bl JaHHBIX
... - 3TO CHICLHAJBbHBINA BH/ NPOLEAYPHI, KOTOPbIH BBINMOJIHSETCH CepBepoM 0a3 TaHHBIX
XpaHumas npoueaypa
Tpurrep
HNunexc
Orpanunuenue
... - 3TO CHIELHAJIbHBINA BH/ NPOLEIYyPbl, KOTOPbIH HeJIb3sl BHI3BATh M3 KJIHEHTCKOI0
NPWIOKEHUS M CBA3aH C HEKOTOPBIM COObITHEM, BO3HUKAIOLIEM MPH PeJAKTHPOBAHUM
o0bexTa bJ]
XpaHuMmas npoieaypa
Tpurrep
HNunexc
[IpencraBnenue
... = 3TO CHIEHAJIBbHAS TA0IUIA, TPEACTABIAIONIASA CITUCOK HOMEPOB 3anucei u
YKa3bIBaIOIIAasl B KAKOM MOPSAIKe UX HY’KHO NPeACTABJIATH
XpaHuMmas npoieaypa
Tpurrep
HNunexc
[IpencraBnenue
... -3TO BHPTyaJbHasi Ta0JMLA, NPEIOCTABIAIONIASA JAHHbIE U3 OAHOH WM
HECKOJILKHX peajibHbIX Ta0JIMI
XpaHuMas npoieaypa
Tpurrep
HNupexc
[IpencraBnenue
Yro Takoe SQL?
S3bIK pa3MeTKu 0a3bl JAaHHBIX
CTpyKTYpHpOBaHHBIN S3BIK 3aIIPOCOB
SI3bIK MpOTpaMMUPOBAHUS HU3KOTO YPOBHSI
SI3BIK IPOrpaMMUPOBAHHUS BEICOKOTO YPOBHS
SQL npeana3sHaueH 1Jisi paboThl ¢
HepapxudeckumMu MOAENSIMU JaHHBIX
CeTteBbIMH MOJIEISIMU JaHHBIX
PensumoHHBIMU MOJIENIAMU JJAHHBIX
Kak ypanuts u3 tabaunsl data Bce 3anucu, noJie info_id koTopbix He 3an0JiHeHO?
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
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Kakas u3 npeacTaBjieHHbIX KOMaH/l CJYKUT 1JIs1 U3MEHEHUSI CTPYKTYPbI
cyliecTByIome Tadanubl?

ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

Kakas u3 npeacTaBjieHHBIX KOMaH/I CJYKUT JJ1s1 MOTUPUKAIUM JAHHBIX B Ta0aunax?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

INSERT INTO

Kakue u3 npeacraBjieHHbIX KOMAH/ CJYKAT AJI1 YAaJeHUs Ta0auubl?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

Juis1 yero ncnoJsib3yercst komanaga GRANT?

JI1st Ha3HAYEHUS TTOJIH30BATENSAM TIPaB JOCTyIa K 00beKTaM 0a3bl TaHHBIX

J171s mony4eHus SKCKIIF03UBHOTO MpaBa A0CTyMa K 0a3e JaHHBIX

J1st 3ampenieHus 10CTyna nojb30Baresield K 00beKTaM 0a3bl JaHHBIX

J171s OTKJIOHEHUS TIPaB POJIH MOJIB30BATENs HA HOCTYI K 00beKTaM 0a3bl JaHHBIX
Just yero ucnosb3yercs komanaa REVOKE?

Jl51s Ha3HaYeHUs MOJIH30BATENsAM MIPaB IOCTyMA K 00BbeKTaM 0a3bl JAaHHBIX

Jl1g mostydeHus SKCKIII0O3UBHOTO MpaBa A0CTyMa K 6a3e JaHHbBIX

Jlns 3anpernienus qocTyna nojib3oBareneil K 00bekTam 0a3bl JaHHBIX

Jl1s OTKJIIOHEHUS IpaB MOJIb30BATENSA HAa JOCTYH K 00beKTaM 0a3bl JAHHBIX
Kakoii n3 nepevyuc/ieHHBbIX 0NIEPATOPOB OTHOCUTCS K SI3bIKY YNPaBJeHHUs JaHHBIMU
(DCL)?

Update - u3mMeHeHHe 3HAYEHUI B MOJSAX TaOIUIIBI

Grant — coznanue B cucteMe 0€30MacCHOCTH pa3pellaroneil 3aucK Jis M0JIb30BaTeNs
Select —BbIOOpKA CTPOK, YOBIETBOPSAIOIINX 33JaHHBIM YCIOBUSIM

Create — co3manue TaOIUIIbI, HHAEKCA

Drop — ynanenue Tabnuiisl

Alter — u3MeHeHHe CTPYKTYpbl TaOIUIIbI

Insert — BcTaBka CTpOK B TaOIHUILY

Delete — ynanenue cTpok u3 TaOIUIIBI

Kakoii n3 nepeqyuc/ieHHbIX 0NIEPATOPOB OTHOCUTCS K SI3BIKY ONpe/ieIeHUusl JAHHbIX
(DDL)?

Update - u3mMeHeHHe 3HAYEHUI B MOJISIX TaOIUIIBI

Grant — cozganue B cucteMe 0€30M1aCHOCTH pa3pellaroneil 3aucy JUis [0JIb30BaTENs
Select —BbIOOpKA CTPOK, YOBIETBOPSAIOIINX 33JaHHBIM YCIOBUSIM

Create — co3manne TaOIHUIbI, HHAEKCA U T.I.
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Insert — BcTaBka CTPOK B TaOJIUILY

Delete — ynanenue cTpok u3 TaOJIHIIBI

Deny - co3nanue B cucteMe 0€30MacHOCTH 3alpeIiaoniei 3amiucy s MoJIb30BaTeNs
Kakoii n3 nepeyucjieHHbIX ONIEPATOPOB OTHOCUTCS K SI3bIKY MAHUILYJIMPOBAHUSA
aanabivu (DML)?

Update - n3mMeHeHHe 3HAYEHUI B MOJISIX TaOIUIIBI

Grant — cozaHue B cucTeMe 0€30MacHOCTH pa3pelaroieil 3anicu JUIsl MOJIb30BaTeNs
Create — co3manue TaOIUILI, HHAEKCA

Drop — yaanenue TaGauiibl

Alter — u3MeHeHUe CTPYKTYpbl TaOJIHIIbI

Insert — BcTaBka CTpOK B TaOJIUILY

Yro nesnaer onepatop INSERT?

BCTaBJISICT CTPOKY C 33JJaHHBIMU 3HAYECHUSMH JIEMEHTOB B TaOIHIly

BCTaBJISIET CTOJIOEI] C 3a/laHHBIMH 3HAUEHUSIMU 3JIEMEHTOB B TaOJIHILY

BCTaBJISIET CTPOKY C 33JaHHBIMU 3HAYEHHUSIMH JIEMEHTOB U 3HAUEHUSAMH 110 YMOJYAHHUIO B
Ta0IHILy

BCTABJISICT CTOJIOCI C 3aIaHHBIMU 3HAUYEHHUSIMU DJIEMEHTOB M 3HAYCHUSMHU I10 YMOJIYAHUIO B
TaOIHITy

B xakom npenno:xxennn oneparopa INSERT yka3piBaroTcs BecTaBiasiemblie B Ta0JIHILy
3HAYeHus?

INSERT

VALUES

FROM

WHERE

Kakue ciy:xe0HbIe €JI0Ba MOI'YT HCIIOJIB30BaThCsl B onepatope INSERT?
FROM

WHERE

VALUES

GROUP BY

Kaxkue ciyxeOHble cjioBa MOTYT McIO/Ib30BaThesl B onepartope DELETE?
WHERE

INTO

VALUES

GROUP BY

Kakune CYB/I oTHOCATCS K KIHEHT-CEPBEPHBIM?

ACCESS

ORACLE

DB2

BORLAND PARADOX

Kakue CYB/] oTHOcsITCA K (aiiji-cepBepHbIM?

ACCESS

MS SQL-cepBep

ORACLE

INTERBASE

Kakne CYB/l ucnosb3yrorcs 11 opranu3anuu 0a3 JaHHbIX B KPYIIHbIX OPraHU3alusaxX
(oTHOCATCS K NPOMBIILIEHHBIM)?

ACCESS

MS SQL SERVER

FoxPro

PARADOX

Bompocksr k 3auery (OIIK-2)
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[lepeuncnuts mepconanbhbie u npodeccuonanbuble CYBJl. Kakue B03MOXXKHOCTH
obecrmeunBaeT ucnoiab30Banue npodeccuonambubix CYB/I.

Oransl pazpadorku AUC.

ApXUTEKTYpa «KINEHT-cepBep». OCHOBHON NPUHIUI TEXHOJIOTUN «KIUEHT-CEPBEP»
[TonaTHe npe3eHTalMOHHOM JOrMKH, OU3HEC-JIOTUKU U JIOTUKH 00pabOTKH TaHHBIX
Mogenb yaanensoro ympasieHus: gaHasiME FS (Monens ¢aiimoBoro ceppepa).
JlocToMHCTBa ¥ HEAOCTATKU

Mogens yaanenHoro noctymna k ganasiM (RDA). loctonHcTBa 11 HEOCTATKA
Mopens (akTUBHOT0) cepBepa 06a3 TaHHBIX. JJOCTOMHCTBA M HEAOCTATKU

Mopenb cepBepa NpuiIokKEHU. JJOCTOMHCTBA U HETOCTATKU

Apxutektypa cepBepa 6a3 naHHbIX. LleHTpanu3oBaHHas apXUTEKTypa U Mojens 1:1.
HenocraTku. ApxuTeKkTypa BbIJIEJICHHOTO cepBepa (MHOIOIIOTOKOBAsl CEpBEpHas
apxurtektypa). Hemocratku

. ApxurtekTtypa BUpTyaiabHOro cepepa. Hegocrtatku. MHOoroHutueBas

MYJIBTUCEPBEPHAs apXUTEKTypa
Tunel napamienusma.

TpeboBanus k 6ezonacHocT penssuuoHHbIX CYBJ]

[Tonb3oBarenun CYB/. O6bexTsl noctyna. [Ipusunerun. Oneparopst SQL nms
yYCTaHOBKH IpuBuieruil. [Ipumepsr.

OcHoBHbIE CIIOCOOBI OIpeieeH s TPYI HoJab30BaTenel. Poib. Mexanusm poseil.
Cozpanue ponu. [Ipumep

[Tonsatue Tpan3akiuu. CBOWCTBa TpaH3aKIUKU. BapuaHThl 3aBepilieHNs TPAH3AKIUH.
Pacmmpennas mozgens Tpan3akiuu. Cmech TpaHzakiuid. I'paduk 3amycka Habopa
TpaH3aKI1H.

[Ipob6nemsl napaienbHol paboThl TpaH3akuuil. [Ipobnema norepu pe3yabTaToB
oOHoBieHUs. HeakkypaTHOe cunThIBaHHE

[Ipo6nemsl napanaensHol paboThl TpaH3akuuil. [Ipobiema HECOBMECTUMOrO aHaIu3a.
Konkypupyromue tpansakuuu. KoHQuUKTB Mex Ty TpaH3akuusaMu. ['paduku 3amycka
HaOopa Tpan3akiuu. CriocoObl pa3penieHns KOHKYPEHIUH MeXAy TpaH3aKIUsIMH.
Tunsl 610xkupoBoK. [IpoToKoN HOCTYMNA K JaHHBIM. Y pPOBHU OJOKHPOBAHUS.
VYnpasnenue Tpan3akuusamMu. KoMaHnapl ynpaBieHus TpaH3aKIUSIMHU.

SIBHBIE TpaH3akuMK. BioxeHHbIe TpaH3aKIUA

VYnpasieHue 6J0KUPOBKaMU

TynukoBbie OJOKHUPOBKU

YPOBHHU H30ISILIMH

Pexxumer SQL. TIporiece BeITIONHEHUS OmtepaTopoB sql

Knaccudukanus daiinos u GaiaoBbIX CTPYKTYP

@aisl IPAMOTO U NOCIEI0BATEIBHOIO JOCTyIa

JlocTyn K ¢aiiiy ¢ UCHOIb30BAHUEM METOJI0B XCIIUPOBAHUS

[TonsaTre KommM3nii. MeTons! paspeleHns KOJUIU3Ui

HNupekcsl B Buae B-nepeBbes.

Kiactepr3oBaHHBII HHIEKC

Hexnacrepru3oBaHHbI HHAEKC

[IpencraBnenue cBs3u 1:M B cTpykTypax xpaHeHus. O JHOHAIIpaBJICHHBIE yKa3aTelu.
[Ipumep. JIByHanpasiieHHble ykazarenau. [Ipumep. ANroputm noucka 3amnucu B CBA3SIX
1:M

HHBEpTUPOBAaHHBIE CIIUCKH

CrpanunyHas opraHu3alnus JaHHbIX. DKCTEHTBL. THUIBI 3KCTEHTOB. THUIBI CTpaHuULL.
[TapameTpsl cTpanul

Crpanuups! pasmeienus. CtpaHunbl 1aHHbIX. CTpOKK AaHHBIX. HAEKCHBIE
CTpaHMIbl. TEKCTOBBIE CTPAHMIIBI.
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39. Ctpykrypa ¢aiinoB B Ms SQL Server. Paznensemas namsith

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

41. Kondurypauuu Tunsl mosib3oBaresiei.

42. Apxutektypa ((pu3n4ecKuil U TOTUIECKUN YPOBEHb)

43. Tabnuunbie mpocTpancTBa. CErMEHTHI, KCTEHTHI U OJIOKHU JTaHHBIX.

44. Ox3emmsip. SGA, PGA

45. IIpomeccrl. 7 OCHOBHBIX (POHOBBIX MPOIIECCOB

46. Oynkuuu CYB/]. UncTannauus

47. Ilporpammubie cpeactBa Oracle. OcHoBHble ¢GyHKUIMU ynpaBieHus. Co3gaHue
I10JIb30BaTENs U HACTPOMKA IIPaB 1OCTYyIA.

48. O6wexTo! B/

49. Co3znanue tabaun. Tunsl JaHHBIX

50. Co3manue HHAEKCOB

51. Co3nanue npencTaBiIeHUN

52. Co3maHue mocien0BaTeIbHOCTER

53. OnpeneneHHble N0JIb30BaTENEM TUIIBI JaHHBIX. CO3/1aHNe CHUHOHUMOB

54. Co3pnanue orpaHuYeHui

55. Co3nanue TaONUYHBIX TPOCTPAHCTB

56. OcHoBHbIe MOHATHS U KoHCTpYKuuU SQL. Apxurextypa SQL

57. llonnepxxuBaeMblii  Habop cumBosoB SQL. Apudmernuyeckue omnepaTopbl H
orepaTopbl OTHOIICHUS

58. CtpykTypa nporpammsl u nepeMenssie SQL

59. YcnoBHble oniepaTopbl

60. Lukssr

61. Kypcopsl

62. XpaHumble poueaypsl

63. Oynkunn

64. Tpurrepst

Bompocsr k 3x3ameny (OI1K-2)

ApXHTEKTypa «KIHEHT-cepBep». OCHOBHOW NMPUHIIMII TEXHOJIOTHH «KIUEHT-CEPBEP»

[TonsTHE TPE3EHTAIIMOHHOM JIOTUKH, OU3HEC-TIOTUKU U JIOTUKH 00paOOTKH JaHHBIX

Mopens yaaneHHoro ynpasieHus JanHbIMU FS (Mozens daiinoBoro cepsepa).

JlocToMHCTBA U HEOCTATKU

Mogpens ynaneHHoro goctyna kK qanabiM (RDA). JlocTonHCTBa M HEZOCTATKH

Mogenb (akTHBHOTO) cepBepa 0a3 maHHbIX. JIOCTOMHCTBA U HETOCTATKU

Mopens cepBepa npuioxkeHni. JIocTOMHCTBA U HEIOCTATKU

Apxutektypa cepBepa 06a3 naHHbIX. LleHTpann3oBaHHas apXUTEKTypa 1 Mojens 1:1.

Henocratku. ApxurekTypa BbIAEICHHOTO cepBepa (MHOIOIIOTOKOBAsI CEpBEpHAst

apxutektypa). Hegocratku

ApxuTekTypa BUpTyajbHOro cepsepa. Hemocratku. MHOroHUTHEBAsE MyJIbTHCEPBEpHAst

apXUTEKTypa

Tunel napamienusma.

TpeboBanwust k 6e3omacHocTH pensauuoHHbIX CYBJ]

[Monb3oBarenu CYB/l. O6nexThl qoctyna. [IpuBuneruu. Onepatopsl SQL ans ycraHOBKU

npusuierui. [Ipumepsr.

OcHOBHBIE CIOCOOBI OIIpeIesIeH s TPy MoJib30oBaTesnei. Poiabs. Mexanusm poeil.

Coznanue ponu. [Ipumep

[Tonsarue tpan3akuuu. CBoiicTBa TpaH3akLUuu. BapuaHTel 3aBepIieHs TPaH3aKIHH.

Pacmmpennas monens Tpan3aknun. CMech Tpanzakiuil. ['paduk 3amycka Habopa

TpaH3aKI1H.
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[Ipob6nemsl mapaiienbHOl paboThl TpaH3akuuil. [Ipobnema nmorepu pe3yabTaToB
oOHoBieHUs. HeakkypaTHOoe cunThIBaHHE

[Ipo6nemsl mapaiensHON paboThl TpaH3akuuil. [Ipobiema HECOBMECTUMOTO aHaIH3a.
Konkypupytomue tpanzakunu. KoHQuuKTb Mex1y TpaH3akuusaMu. ['paduku 3amycka
HaOopa Tpan3akiuu. CriocoObl pa3penieHns KOHKYPEHIIUH MeX 1y TPaH3aKIUsIMH.
Tunsl 610kupoBoK. [IpoToKON HOCTYMA K JaHHBIM. Y POBHU OJOKHPOBAHUS.
VYnpasnenue Tpan3akuusamMu. KoMaHnapl ynpaBieHus TpaH3aKIUSIMHU.

SIBHBIE TpaH3akuMK. BioxeHHbIe TpaH3aKIUHA

VYnpasienue 6J0KUpOBKaMU

TynukoBbie OJOKHUPOBKU

YpoBHU U30IALUU

Pexxumbr SQL. [Iporecc BeimoaHEHUST 0MIepaTopoB sql

Knaccudukanus ¢aiinos u ¢pailioBbIX CTPYKTYp

@aiJibl TPSMOTO M MOCJIEIOBATENBHOTO JOCTYyTA

JlocTyn K ¢aiiiy ¢ UCHOJIb30BAHUEM METOJIOB XCIUPOBAHUS

[TonsaTre Komm3nii. MeTonsl pa3peieHns KOJTU3uil

[Monstue unaexcHoro ¢aiina. [lnoTHsiit nHACKC. HEMIOTHBIN HHICKC.

HNupexcsl B BUae B-nepeBbes.

Kiactepu3oBaHHbIil HHIAEKC

Hexnactepru3oBaHHbBIN HHAEKC

[IpencraBnenue cBs3u 1:M B cTpykTypax xpaHeHus. OJHOHAIIpaBJICHHbIE yYKa3aTelu.
[Ipumep. JIByHanpasieHHble yKa3zarenu. [Ipumep. AIropuTM noucKa 3avcH B CBA3SAX
1:M

HHBEpTHUPOBAaHHBIE CIUCKH

CrpanunuHas opraHu3alus JaHHbIX. DKCTEHTHL. THUIBI 3KCTEHTOB. THUIBI CTpaHULL.
[TapameTpsl cTpanui

Crpanuus! pasmenienus. Ctpanuubl JaHHBIX. CTpOKK AaHHBIX. HAEKCHBIE CTPAaHULIBI.
TeKCTOBbIE CTPAHULIBI.

Crpyxkrypa daiinoB B paznuunsix CYB/l. Paznensemas namstsb

Y4eOHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

Cnucox HCTOYHHKOB JTUTEPATYPHI

OcHoBHasi iMTEpaTypa

1. Maptummn, C. A. ba3bl gannbix. [Ipaktuueckoe mpumenenne CYBJl SQL u
NoSQL-tumna pyist npoekTUpoBaHus HHGOPMAIIMOHHBIX CUCTEM : yueOHOe mocodue
/ C.A. Maptumus, B.JI. CumonoB, M.B. Xpamuenko. — Mocksa : ®OPYM :
NH®OPA-M, 2026. — 368 c. — (Bricmee obpazoBanue). - ISBN 978-5-8199-
0946-1. - Tekct : AEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2218885

2. CoseroB, b. 5. ba3el manneix : yueOHuk st By3oB / b. f1. Coseros, B. B.
exanosckuii, B. JI. UepToBckoii. — 4-e¢ u3n., mepepad. u gomn. — Mockga :
WznarensctBo FOpaiit, 2026. — 403 c. — (Bricuiee o6pazoBanue). — ISBN 978-
5-534-18479-2. — Tekct : anexkTpoHHbIi // OOpa3oBaTenbHas miatdopma FOpaiit
[cafiT]. — URL: https://urait.ru/bcode/582767

3. Honumyk, FO. B. ba3sl manHbIX U ux Oe3omacHocTh : yuyebHoe mocodue / FO.B.
[Monmumyk, A.C. boposckuii. — Mocka : UHO®PA-M, 2025. — 210 c¢. —
(Bricmiee oopazoBanue). — DOI 10.12737/1011088. - ISBN 978-5-16-020567-0. -
Texct : anextponnsiii. - URL: https://znanium.ru/catalog/product/2178803

4. HectepoB, C. A. ba3pl JaHHBIX : Y4eOHMK W TNpakTHKyMm mis By3oB / C. A.
HecrepoB. — 2-e u3zn., nepepad. u gomn. — Mocksa : M3natensctBo FOpaiit, 2024.
— 258 c. — (Bpicmee o6pazoBanue). — ISBN 978-5-534-18107-4. — Tekcr :
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anekTpoHHbIH //  OOpaszoBatenbHas minatgopma HOpaiir [caiit]. — URL:
https://www.urait.ru/bcode/536687

JdonmosHuTe/IbHAS JIUTEPATypa

1. Maprummn, C. A. ba3sl nanubxX. IIpaktnueckoe mpumenenne CYDBJ[ SQL u
NoSQL-tuna st npoekTupoBaHus UHGOPMAIIMOHHBIX CUCTEM : yueOHOe rmocodue
/ C.A. Maptumms, B.JI. CumonoB, M.B. Xpanuenko. — Mocksa : ®OPYM
NH®PA-M, 2026. — 368 c. — (Bricmiee oOpazoBanue). - ISBN 978-5-8199-
0946-1. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2218885

2. Crpyxxus, H. I1. ba3pl naHHbIX: npoeKkTupoBaHue : yueOHHUK ais By3oB / H. IL
CrpyxkuH, B. B. 'onua. — Mocksa : UznatensctBo IOpaiit, 2024. — 477 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-00229-4. — TekcT : 2IeKTpOHHBIH //
O6pazoBaTenpHas maTdopma Opaiit [caiit]. — URL:
https://www.urait.ru/bcode/536006

3. Crpyxkun, H. I1. ba3sl gannbix: npoexktupoBanue. [Ipaktukym : yueOHoe nocodue
mis By3oB / H. II. Ctpyxkun, B. B. 'ogun. — Mocksa : M3natensctBo HOpaiir,
2024. — 291 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-534-00739-8. —
Texcr : anexkrponHslit // OOpa3oBatensHas miargopma HOpaiir [caiit]. — URL:
https://www.urait.ru/bcode/537149

4. NmomeukuH, B. M. OCHOBBI UCIOJIB30BaHUS U NMPOEKTUPOBAHUS 0a3 NaHHBIX :

yueOnuk s By3oB / B. M. Wmomeuknn. — Mocksa : MznatenscTtBo FOpaiiT,
2024. — 213 c. — (Bseicmiee obpazoBanue). — ISBN 978-5-534-03617-6. —
Texcr : anexktponHsiii / OOpa3oBarensHas 1uiargopma FOpaiit [caiit]. — URL:

https://www.urait.ru/bcode/535450
5. CracpiinH, B. M. ba3bl gaHHbIX: TEXHOJIOIMM AOCTyMNa : yueOHOE mocobdue ass

By30B / B. M. Craceimun, T. JI. CraceimmnHa. — 2-€ W31., UCOpP. U JAOM. —
Mocksa : UznatensctBo FOpaiit, 2024. — 164 c¢. — (Bricuiee oO6pa3oBanue). —
ISBN 978-5-534-08687-4. — Tekcr : osnexkrtponHslii // OOpa3oBaTenbHas

mwiardopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/538921

6.2 IlepeyeHn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»

1.

DNEeKTPOHHO-O0MOIMOTeYHAs cucTeMa «3HaHuyM» - PesxuM goctyma: http://znanium.com
Omnnaitn-sH1IMKIIONE M. - Pexxum nocrtyna: http://encyclopedia.ru

DJEeKTPOHHBIN cripaBOYHUK «VTH(MOPMIO» I BEICIINX Y4eOHBIX 3aBeIeHUH. - Pexum
nocrtyna: http://www.informio.ru

KoncynerantlLmtoc. [IpaBoBast mogmepskka. - Pexxum moctyna: http://www.consultant.ru/
Hammonaneubiit otkpeiThil yHusepeuret « MHTYUT». - Pexxum nocryna:
https://www.intuit.ru/

Hayunas 6ubamnoreka PITY - Pesxxum goctymna: http://liber.rsuh.ru/

«CITFORUM»: Ananutrueckas nadopmanus B chepe IT. - Pexxum nocryma:
http://citforum.ru/

6.3 Ilpodeccnonanbubie 6a3bl JAHHBIX M HHGPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Joctyn k mpodeccruoHanbHbIM 0a3aM HaHHBIX: https://liber.rsuh.ru/ru/bases

WudopmanroHHbIe CIIpaBOYHbBIE CUCTEMBI:
1.  KoncynbranT Ilnroc
2. Tapanr


https://www.urait.ru/bcode/536687
https://www.urait.ru/bcode/536006
http://znanium.com
http://liber.rsuh.ru/

7 MarepuajJbHO-TEXHHUYECKOE o0ecriedeHue U CIUIINHbI

JI1st MaTeprabHO-TEXHHYECKOTO 00eCTIeYeHUs JUCITUTUTMHBI HEOOXOTUMBI:

07151 IeKyull:
yueOHast ay TuTopus,
J0CKa,
HPOEKTOp (CTAMOHAPHBII WM TIEPEHOCHOK ),
KOMITBIOTEP MJIH HOYTOYK,
nporpammuoe obecnieuenue (I10).

0J1A NPAKMUYECKUX 3AHAMULL:
nabopaTtopus,
J0CKa,
IPOEKTOp (CTallMOHAPHBIN WK IEPEHOCHON),
KOMITBIOTEP UM HOYTOYK JIJIsl IPeroaBaTes,
KOMITHIOTEPHI JIJIS1 00YyJarOIIIXCs,
BbIX0J B MIHTEpHET,
nporpammHoe obecnieuenue (110).

[Tepeuens nmporpammuoro obecneuenus (I10)
07151 IeKYull:

Neri/nt Haumenosanue 110 Cnoco0 pacrpocTpaHeHUs
1 Microsoft Office 2010 Pro JINIICH3HOHHOE
2 Windows 10 JIMLEH3HOHHOE
3 Kaspersky Endpoint Security JIMLIEH3UOHHOE
4 Zoom JIALIEH3UOHHOE
- 01 NPAKMUYECKUX 3AHAMULL
Haumenosanue I1O Croco0 pacpocTpaHeHHs
Windows 10 JINIICH3HOHHOE
Microsoft Office 2010 Pro JIALEH3HOHHOE
Mozilla Firefox CcBOOOJIHO PACIPOCTPAHIEMOE
Kaspersky Endpoint Security JIMIIEH3UOHHOE
Microsoft SQL Server 2008 JINLIEH3UOHHOE
Zoom JIMIIEH3UOHHOE

HpO(i)CCCI/IOHaJ'ILHBIC IMOJIHOTEKCTOBBIE 0a3bl JaHHBIX:

e B e

HanmonaneHas anmektponHas 6ubdanoreka (HOB) www.rusneb.ru
ELibrary.ru Hayunas snektponHast 6ubanorexka www.elibrary.ru
OnexrponHas oubnmoreka Grebennikon.ru www.grebennikon.ru

Cambridge University Press

ProQuest Dissertation & Theses Global
SAGE Journals

Taylor and Francis

JSTOR

I/IH(l)OpMaI_II/IOHHBIC CIIPaBOYHBIC CUCTCMBI:

l.
2.

Koncynbrant Ilnroc
I'apanT
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8 Oobecneyenue 00pa3zoBaTe;IbHOIO MPOLECCA ISl JIUI C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMM 310POBbSl 1 HHBAJIH/I0B

B xozme peanmu3anuu JUCHMIUIMHBI HUCIOJB3YIOTCS CIEIYIOIIUE JOMOJHUTEIbHbIE
MeTOZbl OOyUYeHHsI, TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M TPOMEXYTOYHOW aTTEeCTaIlH
00yyaromuxcs B 3aBUCUMOCTH OT UX MUHAMBHUYaJIbHBIX 0COOEHHOCTEH:

® IS CIENBIX W CIHa0OBHIIINX: JIEKIHA OGOPMIISIOTCS B BHIE DIIEKTPOHHOTO
JIOKYMEHTA, TOCTYIHOTO C IMOMOIIbIO KOMIIbIOTEpPA CO CHEIMAIU3UPOBAHHBIM MPOTPaMMHBIM
oOecrieyeHreM;  NHUCHMEHHBIE  3aJaHWs  BBIIONHSIOTCS ~ HAa  KOMIIBIOTEPE  CO
CHELMATU3UPOBAHHBIM MIPOTPAMMHBIM 00ECIIEYEeHUEM MM MOTYT OBITh 3aMEHEHBl YCTHBIM
OTBETOM; 00O€cCTeunBaeTCsl HHINBUIyATbHOE paBHOMEpHOE ocBemieHue He meHee 300 mrokc;
JUIs  BBIIOJHEHMSA 3aJlaHds TpU  HEOOXOAMMOCTH TPEAOCTABISETCS YyBEIUYMBAIOIIEE
YCTPOHCTBO; BO3MOYKHO TaKXe HCITOJIB30BaHHE COOCTBEHHBIX YBEIUYMBAIOUINX YCTPOICTB;
NUCbMEHHbBIE 3aJJaHusI O)OPMIISIFOTCS YBEIMUYCHHBIM IIPU(PTOM; IK3aMeH U 3a4ET MPOBOAATCS
B YCTHOH (pOpME WIIH BBITTOJTHSIOTCS B MIMCBMEHHOM (popMe Ha KOMIBIOTEpE.

® I TIOYXMX M CJIA0OCHBIIAIUX: JIEKIUH O(GOPMIIIOTCA B BHUIE HIIEKTPOHHOTO
JOKYMEHTa, JMOO TMPEeNoCTaBIsIeTCs 3BYKOYCHIIMBAIONIAS amiaparypa WHIABUAYAIbHOTO
I0JIb30BAHNUS; MMCHbMEHHBIEC 33/1aHUS BBINOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOW (opme;
9K3aMeH U 3a4€T MPOBOAATCS B MUCbMEHHOH (hopMe Ha KOMITBIOTEPE; BOZMOXKHO TPOBEICHHE
B hopMe TECTUPOBAHUSI.

® JUIS JIAI] C HAPYIICHUSIMHU OTIOPHO-JIBUTATEIILHOTO armapara: JeKIuH o(GpopMIISIIOTCS B
BUJE€  OJEKTPOHHOIO  JIOKyMEHTa, JIOCTYIHOTO C  IIOMOILIBIO  KOMIbIOTEpa  CO
CTHEIUAM3UPOBAHHBIM TIPOTPAMMHBIM 00€CIIeYeHNEeM; MTUCHhMEHHBIC 3a/IaHUS BBITIOIHSIOTCS
Ha KOMIIBIOTEPE CO CHEIHMAIM3UPOBAHHBIM MPOTrPAMMHBIM 00€CIeUeHUEeM; 3K3aMeH M 3a4éT
MPOBOJATCS B yCTHOW (hOpME HMITH BBITIONHSAIOTCS B THCBMEHHON ()OpME Ha KOMITBIOTEpE.

[Ipy HEOOXOAMMOCTH NpPEeAyCMATPUBAETCS YBEJIWYEHHWE BPEMEHM sl MOJITOTOBKH
OTBETA.

[lponienypa  mpoBeneHUs  NPOMEXKYTOUHOW — aTTecTaliMM A OOyyaroImuxcs
YCTAHABJIMBACTCSI C YYETOM WX HWHAMBHIYAIBHBIX NCHUXO(PH3MUECKUX OCOOCHHOCTEH.
[IpomexyTouHas aTTecTalus MOXKET IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipu nmpoBeneHnn Mponeayphl OLEHHUBAHUS PE3YIBTATOB O0YUYCHHS MPEITyCMaTPUBACTCS
UCIIOJIb30BaHUE TEXHUYECKHX CPEACTB, HEOOXOMUMBIX B CBS3H C WHIWBUAYAIbHBIMU
0COOEHHOCTSIMH 00YyYarOMUXCS. DTH CPEACTBA MOTYT OBITh IPEAOCTABICHB YHUBEPCUTETOM,
WM MOTYT HCITOJIb30BaThCsI COOCTBEHHBIC TEXHUUECKUE CPEICTBA.

[IpoBenenne mpoueaypsl OIEHUBAHUS PE3YJNbTaTOB OOyUYEHHs JOIyCKAaeTcs C
UCIIOJIb30BaHUEM JHCTAHIIHOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecniednBaeTcst JOCTYT K MHPOPMAMOHHBIM U OMOIHOrpaduIeckuM pecypcam B CETH
WuTepHer mis kaxmoro oOydaromierocs B (opmax, alaiTHPOBAHHBIX K OTPAaHHUYCHHSIM HX
3II0POBBSI U BOCTIPHATHS MHPOPMALIUH:

® JUIS CIICTIBIX U CJIa0OBHIAIIMX: B MeYaTHOU (hopMe yBeTMYEeHHBIM HIpUpTOM, B hopme
AIEKTPOHHOTO JJOKYMEHTa, B popme ayauodaiina.

® Ui TIOYXUX M CJIA0OCHBIIAIIKX: B Te4aTHOH (opme, B (GopMe DIEKTPOHHOTO
JOKYMEHTA.

¢ Ui 00YYAIONIMXCSI ¢ HAPYIICHUSIMU OIOPHO-IBUIaTeILHOTO arfiapara: B IeYaTHON
¢dbopme, B hopMe IIEKTPOHHOTO JIOKYMEHTa, B (hopme ayanodaiina.

VYyeOHble ayIUTOPUM IS BCEX BHUJOB KOHTAKTHOW M CaMOCTOSITEIIbHOW paloThI,
HayyHasi OuONMOTEKa W WHBIE MOMEIIEHUS i OOyuYeHHUs OCHAIIEHBI CHEIUAIbHBIM
000pyIOBaHNEM U yUYEOHBIMUA MECTaMU C TEXHUYECKUMU CPEICTBAMH OOyUEHUS:

® JJIs1 CJIETbIX U CIa00BUIAIIMX: YCTPONUCTBOM JJisi CKAHUPOBAHUS U UTEHUS C KaMepoi
SARA CE; nucrineem bpaiinsg PAC Mate 20; npunatepom bpains EmBraille ViewPlus;
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® U1 TIYXHMX U cIa0OoCHbIIIalX: aBTOMAaTU3UPOBAHHBIM pab0dYuM MECTOM JUIS JII0OJIei
C HapyIlIEHUEM CIIyXa U CJIa0OCTBIIAIINX; aKyCTUYECKUN YCUTTUTEINb U KOJIOHKU;

® i1 O0ydYalIUXCs €  HapyLICHUSMH  ONOPHO-JBUTaTEeNIbHOIO  ammapara:
MIEPEABKHBIMH, PErYJIUPYEMbIMH JproHomudeckumMu napramu CH-1; xomneroTepHOR
TEXHUKOM CO CHEIMaIbHBIM IPOrPAMMHBIM 00€CIICUEHUEM.

B X04€ pealin3ai JUCHUIIIIMHBI UCITOJB3YIOTCA CIACAYIOIMHNE JOIMMOJTHUTCIIBHBIC
METOAbI O6y‘lCHHH, TCKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)KyTOLIHOI\/'I aTTeCTaluun
06y11a101111/1xcs{ B 3aBUCHUMOCTHU OT UX MHAWBUIAYAJIbHBIX OCOOEHHOCTEH:

® IS CIIETBIX M CJIa0OBHOSIINX:

- JeKUMH O(QOPMIISIOTCS B BHJE IIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO € TMOMOIIbIO
KOMIIBIOTEpA CO CIIEIHATN3UPOBAHHBIM ITPOTPAMMHBIM 00€CTieYeHUEM;

- THCbMEHHBIC 3aJlaHMsl BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CIEHUATU3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM, FITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHANBUYalbHOE paBHOMEPHOE ocBeleHne He MeHee 300 okc;

- 7S BBITOJIHEHUS 3aJaHdsl MPH HEOOXOTUMOCTH TPEAOCTABISETCS YBEIHMYUBAIOIICE
YCTPOHCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEIMUUBAIOIINUX YCTPOUCTB,;

- MICHMEHHBIC 3aJaHusT OPOPMIISIOTCS YBEIIMYCHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T NPOBOJATCS B YCTHON (JOpME MM BBIOIHAIOTCSA B MUCBMEHHOU (hopme
Ha KOMIIBIOTEpE.

® I TIIyXUX U CJIA0OCIIbIIAIINX:

- JeKmuu o(QOpPMIIIOTCS B BHUIE SJIEKTPOHHOTO JTOKYMEHTa, JIMOO MPEIOCTaBIISICTCS
3BYKOYCWJIMBAIOLIIasl armapaTypa WHAUBUYaTbHOTO M0JIb30BaHMS;

- MMCHMEHHBIE 33JJaHHS BHITIOJHSAIOTCS Ha KOMITBIOTEPE B MUCHMEHHOH (hopMe;

- 9K3aMeH M 3a4€T NPOBOAATCA B IMHUCBMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeieHue B (hOpMe TECTHPOBAHUSI.

® I UL ¢ HApYLICHUSMHU ONOPHO-ABUraTeIbHOIO anmnapara:

- JeKnuH O(QOPMIISIOTCS B BHJE AJIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C TIOMOIIBIO
KOMITbIOTEpA CO CHEIHMATU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIIeUeHUEM;

- THMCHMEHHBIC 3aJlaHMs BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO CIEUATU3UPOBAHHBIM
IPOrpaMMHBIM 00€CTIEUCHUEM;

- 9K3aMEH W 3a4€T MPOBOJIATCS B YCTHOH ()OpPME MIIH BBITIOITHSAIOTCS B MUCBMEHHOU (hopme
Ha KOMIIbIOTEpeE.

[Ipy HEOOXOAMMOCTH TPETyCMATPHBAETCS YBEIWYCHHE BPEMEHH JUIS TOATOTOBKH
OTBETA.

[Iponienypa mpoBeneHHWss TMPOMEXKYTOYHOH — aTrTecTaldéd IS OOYyYaromuxcs
YCTAHABJIMBAETCSI C YYETOM UX HWHAMBUIYAIbHBIX MNCHUXO(PU3MUECKUX OCOOEHHOCTEH.
[IpomesxyTouHast aTTeCTaus MOXKET MIPOBOIUTHCS B HECKOJIBKO ITAIOB.

[Tpu IIPOBEACHUU HpoLETypbl OLICHUBaHMS pe3yabTaToB o0yueHus
NpeayCMaTpUBACTCS HCIIOJNB30BAaHHE TEXHHUYECKUX CPEJICTB, HEOOXOAWMBIX B CBSI3U C
UHIUBUAYAIbHBIMA ~ OCOOCHHOCTSMHM  OOydamomuxcs. OTH  CpeicTBa MOryT  OBITh
NPEJOCTABICHBl YHUBEPCHUTETOM, WJIM MOTYT HCIOJIB30BATHCS COOCTBEHHBIC TEXHUYECKHE
CpeZCTBa.

[IpoBenenne mpoueAypsl OIEHUBAHUS PE3YJNbTaTOB OOyUYEHHsI JOIyCKAaeTcs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTYI K MHPOPMALMOHHBIM U OMOIHOrpauuecKuM pecypcam B CETH
WntepHer s kaxzaoro oOydarouierocs B ¢opmax, aJlaiTUPOBAHHBIX K OIpaHMYEHHUSIM HUX
3II0POBbBSI U BOCIIPUATHS HHPOPMALIUH:

® I cIenbIX ¥ cIa0oBUIALINX:
- B IeyaTHO (hopMe yBEJIIMYEHHBIM HIPUPTOM;
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- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

® IS TIIyXUX U cIaboCHblIIamux:

- B IeyaTHou opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

® Ui 00y4arOIIKXCs C HapYLICHUSIMH OMOPHO-IBUTATEIILHOTO arapara:
- B le4aTHoH popme;

- B popMe 3IEKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

YueOHbIE ayIUTOPUHM IS BCEX BUIOB KOHTAKTHONW M CaMOCTOSITEIBHOW paloThI,
Hay4yHas OWOJIMOTEKa W MHbIE IOMEIICHUS s OOyYeHHUs OCHAILEHBl CIeHUaTbHBIM
000opyI0BaHEM U YY€OHBIMU MECTaMU C TEXHUYECKUMHU CPEACTBAMHU OOYyUICHHUS:

® I CIeNbIX U cIa0oBUIAIINX:

- YCTpOHCTBOM JuIsl ckaHupoBaHUs 1 uyTeHus ¢ kamepoit SARA CE;

- nucrieeM bpaitns PAC Mate 20;

- npuHTepoM bpaiinsg EmBraille ViewPlus;

® IS TIIyXUX U cIaboCblIamux:

- aBTOMAaTU3HMPOBAHHBIM pPabOYUM MECTOM Ui JIIOAEH ¢ HapylleHHeM ciyxXa H
¢1a00CIIBIIIAIINX;

- aKyCTUYECKUH YCUIIUTEb U KOJIOHKHU;

® 17151 00YyYaOLIUXCS C HApYIIEHUSIMH OTIOPHO-BUTAaTEJILHOTO anmapara:
- IEPEABMKHBIMU, PETYIUPYEMbIMHU 3proHoMuueckumu napramu CU-1;
- KOMIIBIOTEPHOU TEXHUKON CO CHEeLUaIbHBIM IIPOrPAMMHBIM 00€CIICUEHUEM.

9 Mertoauyeckue MaTepHaIbl
9.1 IliaHbl NPAKTHYECKUX 3aHATHI

[MpakTuyeckasi padora Ne 1 A3bik Transact-SQL. Komnonentsr SQL
Lens: PaccMoTpeTh OCHOBHBIE OOBEKTHI U 0a30BbIe Onepatopsl s3bika Transact-SQL

OcHoBHble 00BeKThI SQL
Tunel JanHBIX

@yHkumH sA3bika SQL
CkasnsipHble onepaTopsl
3nauenuss NULL

* & & o o

Ypaxuenus

Vupaxuenue 1

Kaxkas pazauna mexnay uncioBbiMu Tuniamu gaHHbeIX INT, SMALLINT u TINYINT?

VYnpaxHenue 2

Kakas paszuuna mexnay tunamu nanHbix CHAR u VARCHAR? Kornma crnemyer
UCTIOJIb30BaTh NIEPBHIH, a HE BTOPOA, U HA000pOT?

VYnpaxHenue 3

Kak wmactpouts cronben tuna nanueix DATE s BBoma 3Hauenmii B (popmate
'rrrr/mMm/ o' ?

B cnepyrommx nByx ynpaxHeHHAX Hcnoib3yite nmHcTpykuuio SELECT B okxHe
penakropa 3ampocoB cpeactBa Management Studio ans BbIBOJA pe3yNbTAaTOB  BCEX
CUCTeMHbIX (yHKUMHA u 100anpHbIX mepeMeHHbIX. (Hampumep, unctpykums SELECT
host_id () BEIBOOUT HIeHTU(DUKANMOHHBIA HOMEP TEKYIIETO XOCTa. )

VYnpaxuenue 4
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Hcnonp3ys cucreMHble (QYHKIMH, Y3HAHTe WACHTU(QHUKAIMOHHBIA HOMep 0a3bl
JAHHBIX test, KOTOPYIO CO3/1aIM Ha MPOLLION 1a0opaTopHOil padore.

VYpaxHenue 5

Hcnonp3ys cHUCTEeMHBIE TEepeMEHHbIE, Y3HalTe TEKYIIyI0 BEPCHIO MPOTPaMMHOTO
o0ecrieyeHns: CUCTEMBI 0a3bl JaHHBIX U UCTIOJIb3YEMBbIH B IPOrPaMMHOM O0OECTIEUEHUH SI3BIK.

VYpaxHenue 6

Hcnonb3ys OuToBble omepaTopsl &, | U, BBIIOJIHUTE CIEAYIOLINE ONEepary HaJ
OUTOBBIMH CTPOKAMHU:

(11100101) & (01010111)

(10011011) | (11001001)

(10110111) ~ (10110001)

VYnpaxunenue 7

Kakumu OyayT pe3ynbraThl CleAyoUmx BelpakeHuil? (Boipaxkenue A — uucioBoe, a
B — noruueckoe.)

A +NULL

NULL = NULL

B OR NULL

B AND NULL

VYnpaxHenue 8

B kakux cirydasix MOKHO UCTIOJIB30BaTh KaK OJIMHAPHBIC, TAK U JBOWHBIC KaBBIYKH JIJIS
OTIpeJIeJIEHUs] CTPOKOBBIX U BPEMEHHBIX KOHCTAHT?

VYpaxuenue 9

Uro Takoe HUIACHTU(UKATOP C OTPAHUUYMTENISIMU U Korja TpeOyeTcs HCHOIb30BaTh
UICHTH(QHUKATOPHI ATOTO THIIA?

I[IpakTnyeckas padora Ne 2 SI3bIk onUCAHUA JAHHBIX

Iens:

Paccmotpets Bee nuncTpykimu Transact-SQL, cBA3aHHBIE C S3IKOM OMMCAHUS JTaHHBIX

¢ Co3nanue 00beKTOB 0a3 JaHHBIX

¢ MoaudunupoBanue 00beKTOB 0a3 TaHHBIX

¢ VY nanenue o0beKTOB 0a3 JaHHBIX

YnpaxxaeHus

Vnpaxuenue 1

Ucnonezyss unctpykimio CREATE DATABASE, co3naiite HOByr 0a3zy JaHHBIX
test_db, 3amaB sBHbIe crienuduKanuy s GailioB 0a3bl NaHHBIX W KypHala TpaH3aKIIHM.
®aiin 6a3bl JaHHBIX ¢ JorndeckuM uMeHeM test db dat coxpansiercs B usudeckom daiine
C:\tmp\test db.mdf, ero HavanbHbIi pasmep — 5 MoaiiT, aBToyBennueHue 1o 8%,
MaKCUMaJIbHBIA pa3Mep He orpaHudeH. Daiii KypHaja TPaH3aKUHUHA C JJOTHYECKUM HMEHEM
test db log coxpanserca B ¢QusuueckoMm (aine C:\tmp\test db log.ldf, ero HauanbHbIH
pasmep — 2 Moaiita, aproyBenmuenue mo S00 Koaiit, makcumanbHbIi pasmep 10 MOaiT.

VYnpaxHenue 2

Ucnons3ys mactpykmmio ALTER DATABASE, no6aBere HOBBIA (haiin xypHana B
0a3y nansbix test db. daiin coxpansiercs B ¢usuueckom daitne C:\tmp\emp log.ldf, ero
HavaJbHBIA pazmep — 2 MOaiita, aBToyBenuueHue mno 2 Moaiita, MakcUMaJbHBIA pa3Mep He
OTpaHUYEH.

VYupaxuenue 3

Ucnonesys uncrpykiuio ALTER DATABASE, u3menurte HauanbHbli pazmep (aiina
0a3el naHHbBIX test db Ha 10 MOaiiT.

VYnpaxunenue 4

B mpumepe 4 nns HEKOTOPBIX CTOJIOIOB YETHIPEX CO3JAAHHBIX TAOJUI[ 3aNPEIICHbBI
3HaueHust NULL. J{ns kakux U3 3THX CTOJOIOB 3TO ONpeAeNieHUe SBISETCS 00s3aTeIbHbIM, a
JUIST KaKUX HET?
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VYpaxHenue 5

[Touemy B mpumMepe 4 TUTT JaHHBIX TSl CTOIOIOB dept no u project no ompeneneH Kak
CHAR, a He KaK oAuH U3 LIEJIOUYHNCICHHBIX THIIOB?

VYnpaxHenue 6

Cozpaiite Tabnuibl customers u orders, coaepkaiiyue MepedrciIeHHbIe B CIEIyIONIeH
Tabnuie cToaompl. He 00BABISIITE COOTBETCTBYIONMINE TTEPBUYHBIN M BHEITHUE KITFOYH.

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

VYpaxunenue 7

Ucnonwsszys uncTpykimio ALTER TABLE, no6aBeTe B Tabmuity orders HOBBIN
cronOery shipregion. Cronben IOMKEH MMETh LEJIOYUCICHHBIH TUI JaHHBIX W pa3peuatb
3HaueHuss NULL.

VYnpaxHenue 8

Ucnonb3ys nnctpykuuo ALTER TABLE, usmenute tun nansusix crondua shipregion
C LIEJIOYMCIICHHOT0 Ha OYKBEHHO-LU(PPOBON AMHOM 8 cuMBOJI0B. CTON0EI MOXKET COepKAaTh
3HaueHuss NULL.

Ynpaxxnenue 9

VY nanute co3naHHbli paHee cronoder shipregion.

VYupaxuenue 10

Jlaiite TOyHOE oOmNMCaHWE MPOUCXOASIIEMY MpPH YAAJCHUH TaOJIUIBl C MOMOIIBIO
uHcTpykuuu DROP TABLE.

VYnpaxuenue 11

Co3paiiTe 3aHOBO TabauIBl customers U orders, yCOBEpIIEHCTBOBAB MX OIpEJEIEHUE
BCEMU OTPAHUYEHUSIMU MEPBUYHBIX U BHEIIHUX KIIOUEH.

VYnpaxnenue 12

Ucnonwszyss cpemy SQL Server Management Studio, mnomnpoOyiiTe BCTaBUTh
CJIEZYIOLIYIO HOBYIO CTPOKY B Tabuuity orders:

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

[Touemy cuctema OTKa3bIBa€TCs BCTABIATH 3TY CTPOKY B TaOnuIy?

Yupaxuenue 13

Ucnonw3ys unctpykuuo ALTER TABLE, omnpeaenure 3HaueHHME MO YMOIYAHHIO
cronbna orderdate Tabmuip! orders B BHJIE TEKYIIEH 1aThl 1 BPEMEHH CUCTEMBI.

VYnpaxunenue 14

Ucnonwzys unctpykuuio ALTER TABLE, co3znaiite orpannyuenue st ooecrnedeHust
LIEIOCTHOCTH, OrpaHMYMBAlOIIEe JOMYCTHMbIE 3HaueHHs cTojOua quantity Tabmuusl orders
nuana3so”oM 3Hauenuii ot 1 go 30.

VYnpaxuenue 15

OTto0pa3uTe Bce OrpaHUICHUS TSI 00€CIICUCHSI IIETIOCTHOCTH Ta0JIUIIbI orders.

VYnpaxunenue 16

[ombITaliTech ynanuTh NEPBUYHBIA Kitod Tabnmmbel customers. Ilogemy 3T10 He
yaaercs?

VYupaxunenue 17

VYnanure orpaHuyeHue g oOecredeHus HEeJOCTHOCTU prim_empl, onpeneneHHoe B
npumepe 7.
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VYnpaxnenue 18
B tabnure customers u3MeHHTE UMsI CTOJIOMA City Ha town.

IIpakTuyeckas padora Ne 3 3anpocsl

Llens:

Paccmotpets oneparops! wactu DML s3p1ka SQL

L4 Wnctpykuus SELECT. Ee npeanoxenus u GyHKIUU
¢ [Tonzampocsr

¢ BpemenHnbie TabauIIbI

¢ OmniepaTopbl COeTUHEHUS

¢ CBs13aHHBIE TO13ANIPOCHI

¢ TabnuuHbIe BBIpaXKEHUS

YpaxHeHus

VYnpaxunenue 1

BrimonHuTe BBIOOPKY BCeX CTPOK U3 Tabmuibl works on.

Ynpaxuenue 2

BeimonHuTe BBIOOPKY TaOENbHBIX HOMEPOB BCEX COTPYTHUKOB C JOJDKHOCTBIO KIEPK

(clerk).

VnpaxHenue 3

BoinonnuTte BBIOOPKY TabelbHBIX HOMEPOB BCEX COTPYIHUKOB, KOTOpbIE paboTaroT
HaJl MPOEKTOM p2 M yeil TabenbHbli HOoMep Menble, yem 10 000. Pemmre sty 3amauy,
UCIIOJIB3YS /IBa Pa3IMYHbIX, HO SKBUBAJIEHTHBIX 3aIIpoca C MHCTpyKLueH select.

VYnupaxuenue 4

Boinonnute BBIOOpKY TaOEIbHBIX HOMEPOB BCEX COTPYIHUKOB, KOTOpbIE HE
NPUCTYIWIN K paboTe Haj npoekToM B 2007 .

VYnpaxuenue 5

BoimonHuTe BBIOOPKY TaOeIbHBIX HOMEPOB BCEX COTPYAHHMKOB Mpoekrta pl c
BEJIyIIIMMH JIOJDKHOCTSAMH (T. €. aHAIMTUK analyst 1 MeHeKep manager).

VYnpaxHenue 6

BoinonnuTe BBIOOPKY BCEX COTPYAHMKOB MpOEKTa P2, 4bs JOJKHOCTh €lIe He
olpezeieHa.

VYnpaxunenue 7

BoinmonnuTte BBIOOPKY TaOedbHBIX HOMEPOB U (aMWINNA COTPYIHUKOB, YbH HWMEHA
coJiepkar jBe OyKkBhI "t'".

Ynpaxknenue 8

Boinonnute BpIOOpKY TaOEIbHBIX HOMEPOB M MMEH BCEX COTPYAHHMKOB, Y KOTOPBIX
BTOpas OykBa gamuuu "o" unm "a" (OyKBbI aHTTIUHCKHE) U TocieqHue OyKBbI pamminu "es".

VYupaxuenue 9

BoinonuuTe BBIOOPKY TaOENbHBIX HOMEPOB COTPYAHUKOB, YbH OTIEJBI PACIIOIOKEHBI
B Cmotiie (Seattle).

VYupaxunenue 10

BemonauTe BBIOOPKY (aMmimmii U MMEH COTPYIHHMKOB, KOTOpPbIE MPHUCTYIHIN K
pabote Han npoektamu 4 ssaBaps 2007 1.

VYnpaxuenue 11

CrpynnupyiTe Bce OTAEIBI [0 UX MECTOHAXO0XKICHHUIO.

VYupaxunenue 12

Oo6mbscuure pazauiy mexay npeanoxkenusmu DISTINCT u GROUP BY.

Yupaxuenue 13

Kak nmpemnoxenne GROUP BY o6pabateiBaet 3nauenus NULL? IlomoOHa yu oTa
00paboTKa 00BIYHOM 00pa0OTKE ITUX 3HAUCHUI?

VYnpaxuenue 14
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OOwsicaure  pasnuily Mexay  arperatHbiMu  pyHkmmsimu - COUNT(*)  n
COUNT(column) .

VYupaxuenue 15

BrimonauTe BEIOOPKY HAaMOOBITIETO TAOSIHFHOTO HOMEpa COTPYTHHKA.

VYupaxunenue 16

BrImonanTEe BBIOOPKY TODKHOCTEH, 3aHIMAaeMBIX 0OJIbIIIe, 9YeM ABYMS COTPYAHUKAMHU.
VYupaxunenue 17

BremonanTe BHIOOPKY TaOENbHBIX HOMEPOB COTPYIHUKOB, KOTOpPHIE WU HMEIOT
JOJDKHOCTB Kiepk clerk, nnu paboratot B oTzene d3.

VYnpaxunenue 18

OO6®bsicHUTE, TOYEMY CIIETYIOIIHMHA 3apoC HEMTPaBUIIbHBIH.

SELECT project name FROM project WHERE project no =

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

HcnpaBbTe cHHTaKCHC 3aIpoca.

VYnpaxuenue 19

KakoBo npakTuueckoe NpuMeHeHne BpeMEHHbIX Ta0aui?

VYnpaxuenue 20

OOBsicHUTE pa3HUILY MEX]Ty INTOOANBHBIMU U JIOKAJIbHBIMU BPEMEHHBIMH TaOJIUIIAMU.

[MPUMEYAHUE

B pemieHusx Bcex MOCIHEAYIOIIMX YHPAKHEHUH IO ONepaluu COEAMHEHUS
UCITOJIB3YHITE SIBHBI CUHTAKCHC.

VYnpaxuenue 21

Co3znaiite crneayromnye coequHeHns Ta0auIl project u works on, BBITIOJTHHB:

. €CTECTBEHHOE COEJMHEHMUE;

. JIEKapTOBO MPOU3BECHHUE.

VYupaxHenue 22

CKOJIBKO YCTIOBUHM COCTMHEHMSI HEOOXOIMMO JJII COEMHEHUS B 3ampoce n TadauI?

VYnpaxuenue 23

BoinonnuTe BBIOOPKY TaOENbHOrO HOMEpa COTPYAHHMKA M JOJDKHOCTH ISl BCEX
COTPYAHHUKOB, paboTaroumx Hajl npoekToM Gemini.

Ynpaxuenue 24

BrinmonnuTe BIOOpKY MMEH U (haMUITHIT BCEX COTPYIHUKOB, pabOTaIOIIUX B OTAETE

Research unu Accounting.

Ynupaxuenue 25

BremonanTe BBIOOPKY BCeX Jar Hadaima paboTel Uit Bcex KiepkoB (clerk),
paboTtaromux B otaene dl.

VYupaxuenue 26

BrinmonuuTe BBIOOPKY BCEX MPOEKTOB, HaJ KOTOPHIMH pabOTAIOT ABOE WM OOIbIIE
COTPYIHUKOB C JIOJDKHOCTBIO Kitepk (clerk).

Yupaxuenue 27

BoimonHuTe BHIOOPKY MMEH U (paMuUiIMi COTPYIHUKOB, KOTOPbIE UMEIOT JO0JKHOCTb
MeHepKep (manager) U paboTaroT HaJI MPoeKTOM Mercury.

VYnpaxHenue 28

BremonanTe BBIOOPKY WMeH Hu (paMuimii BCeX COTPYIHHKOB, KOTOpPbIE Hadalld
paboTaTh HajJ MPOEKTOM OIHOBPEMEHHO, IO KpailHell Mepe, eme ¢ OJHUM JPYIHMM
COTPYIHUKOM.

VYnpaxunenue 29

BoinonnuTe BHIOOPKY TaOENbHBIX HOMEPOB COTPYJIHUKOB, KOTOPBIE KUBYT B TOM XK€
ropoze, rae Haxonutcs ux oraen. (Mcmonesyiite pacmupeHnyro Tabaumy enployee enh
0a3pl JaHHBIX sample.)
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Yupaxuenue 30

BrimonanTe BRIOOPKY TaOETBHBIX HOMEPOB BCEX COTPYAHUKOB, paOOTAIOINX B OTACTE
mapketuHra marketing. Co3naiite qBa paBHO3HAUYHBIX 3aIpOCa, UCTIONb3YS:

. OIIepaToOp COSANHEHNS;

. CBSI3aHHBIN MOA3AMpPOC.

IIpakTuyeckas padora Ne 4 Xpanumble npoueaypbl U onpeaejsieMblie MOJb30BaTeIeM

byHkuun
Ilens:
[lozHakoMuThCS € MakeraMu U nogmnporpammamu SQL
¢ [IponienypHsbie pacuupeHus
¢ XpaHuUMBbIE IPOLIEYPbI
¢ OmnpenensiemMble OIb30BaTENEM (DYHKINN
YpaxHeHus

VYnpaxuenue 1

Co3naiite maketr /s BcraBku 3000 cTpok B Tabmuiy employee. 3HaueHus crosbia
emp_no JOJKHBI ObITh OJIHO3HAYHBIMU B Auana3one oT 1 1o 3000. Becem sueiikam cTonOLoB
emp Iname, emp fname u dept no npucauparorcs 3HaueHus "Jane", "Smith" u "dI"
COOTBETCTBEHHO.

VYnpaxHenue 2

W3menure naker u3 ynpaxHeHust 1 Takum oOpa3oM, YTOObI FT€HEPUPOBATH CIIydYalHbIE
3Ha4YeHus i cTosbua emp no, ucnoib3ys Gpynkuuto RAND. (IToxackaska: i monyyeHUs
ciy4aiiHbIX 3HaueHul ucnonb3yire cuctemusle pyHkun DATEPART u GETDATE.)

IpakTnyeckas padora Ne 5 Ungexcol. IlpeacraBienus

Iens:

PaccMoTpeTbMHACKCH U UX POJIb B ONTUMHU3ALMU BPEMEHHU BBINOJIHEHMS 3alpOCOB, a
Tak)Ke O0BEKThI 0a3bl TAaHHBIX, KOTOPHIE Ha3BIBAIOTCS MPEACTABICHUSIMU
OO6mue cBeeHus
S3pik Transact-SQL u unaexch
PexoMeHamuu 1o co31aHuio U UCHOJIb30BAHUIO UH/IEKCOB
CrnenuanbHble TUITBI HHAEKCOB
Huctpykuunu s3pika DDL u npencraBienus
HNucTpykunu s3p1ka DML m nnpencrasnenus
WNHnexcupoBaHHbIe peACTaBICHUS

YpaxHenus

Vnpaxuenue 1

CozpaiiTe HEeKIIaCTepU30BaHHBIN MHACKC M1 cTonbma enter date Tabmuiel works on,
C 3aMoJHEHUEM MTPOCTPAHCTBA KAXKIOM CTPAHUIIBI JUCTHEB HHEKca Ha 70%.

VYnpaxHenue 2

Co3pmaiiTe OHO3HAYHBINA COCTABHON MHJEKC I CTOJNOIOB emp Iname u emp fname
Tabnuuel employee. Byner nu kakas-nubo pasHUIA, €CTU U3MEHUTh MOPSAOK CTOJOIOB B
COCTAaBHOM HMHJIEKce?

VYnpaxHenue 3

Kak ypmamuth wHAEKC, KOTOpBIM OBUT HESBHO CO3MaH ISl TEPBUYHOTO KIFOYA
S:100)0%000304

VYupaxuenue 4

N3noxure JOCTOMHCTBA U HEJOCTATKU UHIEKCOB.

B crnenyrommx ueTelpex YNpaKHEHMSIX CO3JalTe HHJIEKChI, KOTOpbIE IIOBBICAT
POU3BOJIUTENLHOCTh 3anpocoB. [Ipeamnonaraercs, yTo Bce Tabnuibl 0a3bl HaHHBIX sample,
UCIIOJIb3YEMBIE B ATUX YNPAKHEHUSIX, UMEIOT OO0JIbIIIOE KOJIMYECTBO CTPOK.

* S 6 6 O oo
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VYpaxHenue 5

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

VYnpaxHenue 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

VYnpaxHenue 8

SELECT emp Iname, emp fname FROM employee, department

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

Ynupaxxknenue 9

CozpaiiTe mpencraBieHHE, coOJepiKallee JaHHbIE JJIs BCEX COTPYIHHKOB, KOTOpBIE
paboratot B otaene dl.

VYnpaxuenue 10

Co3pmaiite mnpexacraBieHue Uil TaOmuIbl project, 4YTOOBl COTPYAHMKH MOTJIH
IpOCMaTpPUBATh BCE JaHHbIE 3TOM TaOIMIIbI, 32 UCKIIIOUEeHHEM cTosi0ua budget.

VYnpaxuenue 11

CozpnaiiTe npeacTaBlieHUe, coJeprKaliee UM U (paMUIIUU BCEX COTPYAHUKOB, KOTOpbIE
Hayanu paboTaTh HaJ CBOMMHU IPOEKTaMU BO BTOpoii mojoBune 2007 r.

Yupaxuenue 12

Brimonnute ynpaxsaenue 11, nepeumMeHoBaB UCXOHbIE cTONOLBI emp fname u

emp_Iname B first u last cooTBeTCTBEHHO.

VYnpaxuenue 13

Wcnonb3ys npeacrapieHue B ynpaxxHEeHUH 9, 0TOOpa3UTe MOIHbIE CBEACHUS 111 BCEX
COTPYAHHUKOB, Ubsi (paMUJIMsI HAaUMHaeTcs ¢ OykBol "M".

VYnpaxuenue 14

CozpaiiTe mpencTaBiIeHHE, COAEPIKAIIEE TOJIHBIE CBEICHUS IS BCEX NMPOEKTOB, Hajl
KOTOPBIMU pabOTaeT COTpyIHUK 1o Gamuinu Smith.

VYnpaxuenue 15

MomuduuupyiTe yCIoBUE MPEACTABICHUS B YIIPAKHEHUN 9 (MCTIOIB3YST HHCTPYKITHIO
ALTER VIEW), 4T0o0bI mpeacTaBieHHe BO3BPALIANIO JaHHBIE BCEX COTPYIHHKOB, KOTOpHIE
paborarot B otaene d1 wim d2 wim B 060uX OT/HEIax.

Ynupaxnenue 16

VY nanvre npeAcTaBlIeHHE, CO3IaHHOE B yrpaxkHeHuu 11. Uto mpou3onaeT BCiaeACTBHE
9TOrO C MPEJCTaBIEHUEM, CO3JaHHBIM B yIpakHEHUH 127

VYupaxuenue 17

Hcnonp3ys mnpencraBieHue u3 ynpaxHeHus 10, BcTaBbTe JaHHBIE Ui HOBOTO
IpOeKTa, HOMep KOTOporo p2, a uMs - Moon.

VYnpaxHenue 18

Cospnaiite mpencrasienue (¢ npemnoxxenuem with check option), cogepxaiiee nmeHa
U (GaMHUIMK BCEX COTPYIHUKOB, uell TabenbHbIil HoMep MeHbIne, yeMm 10000. Mcnonb3ys 310
NpeCTaBJICHNE, BCTABbTE JaHHBIC JJIsI HOBOTO COTpyAHHWKa 1o damuinu Kohn, TaGenpHbIi
HOMEp KoToporo 22123 u KkoTopslit pabotaet B oTaene d3.

VYupaxunenue 19

Beinonnute ynpaxsenue 18, He ucnonssys npemioxenne WITH CHECK OPTION,
Y OIIPENIETIUTE Pa3HUILy OTHOCUTEIBHO BCTABKU HOBBIX JIaHHBIX.

VYnpaxuenue 20

Cosnaiite npeacrasienue (¢ npemioxenueM WITH CHECK OPTION), coxepxartiee
HOJIHbIE CBEAEHUS M3 Tabnuiel works on i Bcex COTPYAHMKOB, KOTOpbIE Hadalu paboTaThb
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Hajx cBomMH npoektamu B 2007 m 2008 rr. 3arem Ans COTpyIHMKA C TaOEIbHBIM HOMEPOM
29346 n3menuTe Aaty Hadaia padoTel Haja nmpoekToM Ha 06/01/2006.

VYnpaxuenue 21

Boinonuute ynpaxknenue 20, He ucnonsiys npempioxenne WITH CHECK OPTION,
U ONpEIeNTUTE PA3HUILy KacaTeIbHO MOIU(PUIIMPOBAHUS TaHHBIX.

IIpakTnyeckas padora Ne 6 Tpanzakuun

Ilemns:

Paccmorpers MoOzenu OIHOBPEMEHHOIO KOHKYPEHTHOro jocrymna. Peanmsanus
TpH3aKUUH. 3yunTh NOHATHE OIOKMPOBOK U YPOBHEH M30JIALMI

TeopeTnueckas 4acThb

Monenu 0qHOBPEMEHHOTO KOHKYPEHTHOT'O 1OCTYIIA

Komnonent Database Engine moanmepxuBaet aBe pa3Hble MOJEIH OJHOBPEMEHHOTO
KOHKYPEHTHOI'O 1OCTyIa:

¢ NIECCUMHUCTHYECKHUI OJTHOBPEMEHHBIN KOHKYPEHTHBIN JOCTYIL;

¢ ONTUMUCTUYECKUN OJHOBPEMEHHbBI KOHKYPEHTHBIN TOCTYII.

B Monenn neccMMHCTHYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOIO JIOCTyMa JUIs
MpeI0TBpPALIEHUS OJHOBPEMEHHOIO JIOCTyNa K JaHHBIM, KOTOPBIE MCHOJB3YIOTCS APYTHM
IPOLECCOM, MPHUMEHSIIOTCS OJOKUpOBKH. WMHbIMU cioBaMu, cucTema 0a3 JIaHHBIX,
UCIIOJB3YyIoUIas MOJENb IECCUMHCTUYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOIO JIOCTYIIA,
IPEJIoJaraeT, YTo MeXay JByMS WU OOJIIIUM KOJUYECTBOM IIPOILIECCOB B JII00OE BpeMs
MO>KET BO3HUKHYTh KOH(JIHMKT U TIOITOMY OJIOKUPYET pecypchl (CTPOKY, CTpaHHILy, TabIuUILy),
KaK TOJbKO OHU MOTpeOyIOTCS B T€UEHHE Mepuoja TpaH3akuuu. Kak Mbl yBUAUM B pasQl.
"braokupoBka" 310l paboThl, MOJIENIb IECCUMUCTUYECKOT'O OJJHOBPEMEHHOTO KOHKYPEHTHOT'O
JIOCTyIa YCTaHaBJIMBAaeT OJOKUPOBKY C OOECIEYeHHEM pa3JesieMoro J0cTyna, HHauye
HEMOHONONBHYIO OnokupoBKYy (shared lock) Ha cuuThIBaeMble AaHHBIE, YTOOBI HHKAKOM
Ipyrod Impolecc He MOI U3MEHUTh OTH JaHHble. Kpome »3Toro, MexaHusm
MECCUMUCTUYECKOTO  OJHOBPEMEHHOTO  KOHKYPEHTHOIO  JIOCTyla  YCTaHaBIIUBAaeT
MOHOTOJBHYI0 OJ0KUpOBKY (exclusive lock) Ha u3MeHsiemble maHHBIC, YTOOBI HUKAKOMN
JpyTo# TpoIiecc He MOT UX CYUTHIBATH WIIM MOAU(DUIIUPOBATD.

Pabora onTHMUCTHYECKOTO OJJHOBPEMEHHOTO KOHKYPEHTHOI'O JIOCTyIla OCHOBaHa Ha
MPEANOJI0KEHUH MAJIOBEPOSITHOCTA M3MEHEHUS JaHHBIX OJHOM TPaH3aKIHEH OJHOBPEMEHHO
¢ apyroi. Kommonent Database Engine mpumeHsieT ONTHUMHUCTUYECKHI OJHOBPEMEHHBII
KOHKYPEHTHBIH TOCTYI, P KOTOPOM COXPAHSIOTCS CTapble BEPCHH CTPOK, U JIHO0OM Mpoliecc
IPU YTEHUH JAHHBIX HCIIOJIb3YET Ty BEPCHUIO CTPOKH, KOTOpas Obula aKTHMBHOW, KOrJa OH
Hauan uyreHue. [loaTomy mpomecc MoxeT MoOAuUIIUPOBATH NaHHBIE 0€3 Kakux-Tudo
OTrpaHMYEHUl, MOCKOJbKY BCE JAPYTHE IMPOLECCHhl, KOTOPHIE CUMUTBHIBAIOT 3TH K€ JaHHBIE,
UCTIONB3YIOT CBOIO COOCTBEHHYIO COXpPaHEHHYIO Bepcrto. KOHIUKTHAS CUTyalusi BO3MOXKHA
TOJIBKO MU MONBITKE ABYX ONEpaluii 3alMCH UCIOJIb30BaTh OJAHU U TE K€ JJaHHbIe. B TakoMm
Clly4yae CUCTeMa BBIJAeT OMIMOKY, KOTOpasi 00padaThiBaeTCsl KITMEHTCKUM MPUIIOKEHHEM.

[MPUMEYAHUE

[ToHsiTHE ONTHMHUCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JIOCTyma OOBIYHO
ompenensercss B Oojiee MIMPOKOM cMbIcie. Pabora ympaBieHHs ONTHMHUCTHYECKOTO
OJIHOBPEMEHHOTO KOHKYPEHTHOTO JOCTyIla OCHOBaHa Ha MPEANOJIOKEHUH MaJOBEPOSITHOCTH
KOH(JIMKTOB MEXJY HECKOJBKHMHU II0JIb30BATENISIMU, TIOTOMY pa3pemiacTcs HCIOIHEHHE
TpaH3aKUUi 0e3 YCTaHOBKU OJOKHPOBOK. TOJBKO KOT/a MOJb30BaTelNb MBITAETCS U3MEHUTHh
JIAaHHBIE, BBIIIOJIHICTCS MPOBEPKA PECYPCOB, YTOOBI ONpEAeTuTh HaInYne KoH(pmuKkTOB. Ecim
TaKOBbI€ BO3HUKJIU, TO MIPUIIOKEHUE TpeOyeTcs nepe3amyCTUTh.

Tpanzakuuu

Tpanzakius 3ajaeT TOCJIENIOBAaTENbHOCTh MHCTPYKIM si3bika Transact-SQL,
MPUMEHSEMYIO TTpOrpaMMUCTaMu 0a3bl JAHHBIX JJII OOBEAMHEHHS B OJMH TMAKET OMepaIuii
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YTeHUs W 3aluCH [ TOTro, 4YTOOBl cucTeMa 0a3bl JaHHBIX MOTJIa O0ECIeuuTh
COTJIACOBAHHOCTH JTaHHBIX. CyIIIECTBYET JABa TUIA TPAH3AKIWM.

¢ HesBHast TpaH3akuusi — 3ajaeT JOOYI0 OTIENbHYIO HHCTPYKLHIO insert,
update nnu delete kKak e TMHUITY TpaH3aKITUH.

L4 SIBHast TpaH3aKuus — OOBIYHO 3TO IpymIa HHCTpyKUui s3bika Transact-SQL,
Havajo U KOHEeIl KOTOpOW 0003HAYar0TCsl TAKUMH HHCTPYKIMSIMH, Kak begin transaction,

COMMIT u ROLLBACK.

CBoiicTBa TpaH3aKIMI

Tpanzakuum 00iagaOT  CIAEAYIOIIMMH  CBOMCTBAaMH, KOTOpble BCE BMeECTE
o0o3HauvaroTcs cokpaiienueM ACID (Atomicity, Consistency, Isolation, Durability):

¢ aTomMapHOCTh (Atomicity);

¢ coriacoBaHHocTh (Consistency);
¢ u3onupoBaHHOCTH (Isolation);

¢ nonroBedHocTh (Durability).

[loBTOpUTE MO JIEKIIMOHHOMY MaTepUaily, 4YTO O3HAYaIOT 3TH CBOMCTBA.

WNucrpykuuu Transact-SQL u Tpan3akuuu

st paboThl ¢ TpaH3akMaAMHU s13bIK Transact-SQL mpenocTaBiisieT cieayronye mecTb
WHCTPYKLUH:

¢ BEGIN TRANSACTION;

BEGIN DISTRIBUTED TRANSACTION;
COMMIT [WORK];

ROLLBACK [WORK];

SAVE TRANSACTION;

SET IMPLICIT _TRANSACTIONS.

WNucrpykunas BEGIN TRANSACTION 3amyckaer TpaH3akuuiro. CHUHTakcuc 3Toi
MHCTPYKUUH BBITJISIIUT CIETYIOIIUM 00pa3oMm:

BEGIN TRANSACTION [ {transaction_name | (@trans_var}

[WITH MARK [ ’description ']]]

B mapamerpe transaction name yKa3bIBaeTCs HMS TpPaH3aKLUH, KOTOPOE MOXKHO
UCIIOJIBb30BaTh TOJBKO B CaMOW BHEHIHEW mape BiIOXKeHHbIX uHCTpykuuid BEGIN
TRANSACTION/COMMIT wunmu BEGIN TRANSACTION/ROLLBACK. B mapamertpe
@trans_var yka3bpIBaeTCsd HMsS ONpEIENIIeMOM I0JIb30BAaTEIEM IEPEMEHHOM, cojeprKaleit
neiictBuTenpHOE UMs TpaH3akuuu. [Tapamerp with mark ykaspiBaer, 4To TpaH3aKIus J0JDKHA
OBITh OTMEYEeHa B JXypHalie. AprymeHT description — 3TO CTpOKa, ONHKCHIBAIOMIAS OTY
OoTMeTKy. B cnyuae wucnosnp3oBaHusi mapamerpa with mark TpeOyercst yka3zaTb HMs
TpaH3aKLHUU.

Nucrpykuna BEGIN DISTRIBUTED TRANSACTION 3amyckaer pacnpeaeaeHHyo
TpaH3aKInio, KoTopas ynpasisiercs Microsoft Distributed Transaction Coordinator (MS DTC
— KOOPJMHATOPOM paclpe/ielleHHbIX TpaH3akuuil Microsoft). Pacripenenennast TpaH3akius
— 3TO TpaH3aKLUs, KOTOpasl UCIOJIb3YETCs HAa HECKOJbKUX 0a3ax JaHHBIX U HA HECKOJbKUX
cepBepax. IlosTomy st Takux TpaH3akuMid TpeOyeTcss KOOpAMHATOp AJS COIVIACOBAHUSA
BBIMIOJIHEHMSI ~ MHCTPYKLUMH Ha  BCEX  BOBJEYEHHBIX cepBepax. KoopauHaropom
pacupeneNieHHONM TpaH3aKUuU SBISIETCS cepBep, 3amycTuBIIMd MHCTpykiuio BEGIN
DISTRIBUTED TRANSACTION, u mo3TOMy OH Y YIPaBIs€T BBINOJIHEHUEM
pacnpeneIeHHON TpaH3aKLUK.

HNuctpykuus COMMIT WORK ycrnenrHo 3aBepiiaeT TpaH3aKIHIO, 3alyHICHHYIO
uHcTpykuuein BEGIN TRANSACTION. Oto o3Haudaer, 4TO BCE BBINOJIHEHHBIE TPAH3AKIUEHN
U3MeHeHUs1 GUKCUPYIOTCs U coxpanstores Ha auck. Mactpykmms COMMIT WORK siisiercst
cTaHgapTHOM ¢opmoil 31Ol uHCTpykuuu. HMcnosnb3oBath mnpeanoxkenune WORK  He
00s13aTeNbHO.

B nporusononoxnocts uHCTpYKMu COMMIT WORK, unctpykuus ROOLBACK
WORK coobmiaer 0 HeycrneuHoM BBIIOJHEHUM TpaH3akuuu. [IporpaMMUCTBI MCHOJIB3YIOT

* & & o o
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9Ty MHCTPYKLHMIO, KOTJa OHHM I[IOJIaraloT, 4YTo 0a3a JJaHHBIX MOXKET OKa3aTbCsi B
HECOTJIaCOBAaHHOM COCTOSIHMM. B TakoMm ciyuae BBINOJHSETCS OTKAT BCEX MPOM3BEIEHHBIX
MHCTpYKUMAMHU TpaH3akuuu wusMeHeHud. HMHctpykims ROLLBACK WORK  sBasercs
cTaHfgapTHod ¢opMor dTol wuHCTpykimu. Vcmonp3oBate mnpemioxxkenne WORK He
00513aTeINBHO.

WHcerpykuus save transation ycTaHaBIMBAaeT TOUKY COXPAHEHHS BHYTPU TPaH3aKIUU.
Touka coxpaHeHus (savepoint) ompenenseT 3aJaHHYI0 TOYKY B TPaH3aKIMU, TaK YTO BCE
MOCIIEYIOIME U3MEHEHHUS JTaHHBIX MOTYT OBITh OTMEHEHBI 0€3 OTMEHBI BCEil TpaH3aKIUU.
([lmst oTMeHBI Beell TpaH3aKIMK puMeHsieTcss HHCTpyKuus rollback.)

Kax BbI yxe 3Haere, kaxaas MHCTpykuus Transact-SQL Bcerna sIBHO WM HESIBHO
NPUHAISKUT K TpaH3akuuu. [ ynosneTBopeHus TpeboBanuii cranaapta SQL KOMIIOHEHT
Database Engine npenocTaBisieT moaaep>KKy HesiBHbIX TpaH3akiuii. Korga ceanc paboraer B
peXHUME HEABHBIX TPaH3aKLMH, BBINOJHIEMbIE MHCTPYKIUH HESIBHO BBIAAIOT HMHCTPYKLMH
BEGIN TRANSACTION. 3To0 03Ha4aeT, 4To JJis TOro 4TOObl Ha4aTh HESBHYIO TPAH3AKIIHIO,
HOJIB30BATENIO WM Pa3pabdOT4YMKy He TpeOyercss Huuero aenarb. Ho Kaxayro HEsBHYIO
TpPaH3aKLHUIO0 HYKHO WU SIBHO 3a()MKCUPOBATh WIH SBHO OTMEHUTH, UCIOJIb3Ysl MHCTPYKLUU
COMMIT unu ROLLBACK cootBetrcTBeHHO. Ecnu TpaH3akuuio siBHO He 3a(pUKCUPOBATH, TO
BCE U3MEHEHUS, BHIIIOJIHEHHBIE B HEW, OTKATHIBAIOTCS IPU OTKJIFOYEHUH TOJIb30BATES.

Hns paspereHus HESIBHBIX TpaH3aKIUI rapameTpy SET
IMPLICIT TRANSACTIONS HeoOxonumo mnpucBouTh 3HaueHne ON. DTO ycTaHOBUT
PEKMM HESIBHBIX TpaH3aKLUUM Uil TeKyluero ceanca. Korma ans coeaMHEHHs YCTaHOBIIEH
peXUM HESBHBIX TPAH3aKUMW W COEJMHEHUE B JaHHBII MOMEHT HE MHCIIOJIb3YeTCs B
TPaH3aKIIMH, BHIIOJIHEHUE JIFOOON U3 CIEAYIOIINX HHCTPYKIMH 3aIlycKaeT TPaH3aKLHUIO:

ALTER TABLE FETCH REVOKE

CREATE TABLE GRANT SELECT

DELETE INSERT TRUNCATE TABLE

DROPTABLE OPEN UPDATE

WHBIMM c10BaMH, €CIIM UMEETCS MOCIEA0BATEIbHOCTD MHCTPYKIUI U3 MPEABIAYIIETO
CIIMCKA, TO KaX/asl U3 3TUX UHCTPYKUMHA OyJeT NpeACTaBIIATh TPAH3aKIHIO.

Havano sBHO# Tpan3akiuu noMedaercsa uHcTpykiueii BEGIN TRANSACTION, a
okoHuanne — wuHCTpyKimedn COMMIT unm ROLLBACK. fIBHBIE TpaH3aKIIMA MOXHO
BKJIQIpIBaTh JApYyr B Jpyra. B Takom ciywae, kaxnas mnapa uHcTpykuuid BEGIN
TRANSACTION/COMMIT wmm BEGIN TRANSACTION/ROLLBACK wucnoms3yercs
BHYTPM KaXJOW Takoil mapsl WM OOJBIIEr0 KOJMYECTBA BIIOKEHHBIX TPaH3aKIHH.
(BroxeHHbIEe TpaH3aKIUMU OOBIYHO MCIIONB3YIOTCS B XPAaHUMBIX MPOLEAYypax, KOTOpble caMu
colepkKaT TpaH3aKUMU M BbI3BIBAIOTCA BHYTPM Jpyroil Tpanszakuuu.) [noOanbHas
nepeMeHHas (@@trancount COJEPXKHUT YHCIO aKTUBHBIX TPAaH3AKIHMHA IS TEKYIIETO
II0JIb30BATESL.

Nucrpykuun  BEGIN  TRANSACTION, COMMIT u ROLLBACK woryr
UCIIONB30BaThCS ¢ UMEHeM 3agaHHoi Tpan3akiuu. (MmenoBannas unctpykuuss ROLLBACK
COOTBETCTBYET WM UMEHOBaHHOW TpaH3akuuu, win uHCTpyKuun SAVE TRANSACTION c
TaKUM K€ HMMeHeM.) VIMEHOBaHHYIO0 TpaH3aKLHMIO MOXHO HPUMEHSITh TOJBKO B CaMOM
BHemHell mape BinokeHHbIX HHCTpYyKuuii BEGIN TRANSACTON/COMMIT win BEGIN
TRANSACTION/ROLLBACK.

Kypnain Tpanzakuui

Pensiunonnble cucteMbl 0a3 JNaHHBIX CO3JAIOT 3alMCh IS KaKJOr0 H3MEHEHHs,
KOTOPBIC OHH BBIMTOTHSIOT B 0a3e JAHHBIX B MPOIECCE TPAH3aKIMKA. JDTO TpeOyeTcs Ha ciaydai
OLIMOKM IPU BBHINOJIHEHUH TpaH3aKUMHU. B Takoil cuTyaluu Bce BBHIIOJIHEHHBbIE MHCTPYKIIMU
TPaH3aKIUKU HEOOXOAWMO OTMEHHTBH, OCYIIECTBHB IS HUX OTKaT. Kak Toimpko cucrema
OoOHapy’>KMBaeT OIIMOKY, OHA MCIIOJb3yeT COXPAHEHHbIE 3alUCH, YTOObI BO3BpAaTHTh 0a3zy
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JAHHBIX B COIJIACOBAaHHOE COCTOSHME, B KOTOpPOM OHa Oblia J0 Hayaja BBITOJHEHHS
TPaH3aKIIHH.

Komnonent Database Engine coxpaHsieT Bce 3TH 3allucH, B 0COOEHHOCTH 3HAUYEHUS J10
W TIOCNIe TPAaH3aKIMH, B OJHOM WM Oojee (ailyioB, KOTOphIE HA3BIBAIOTCS IKypHAJIAMH
TpaH3akiui (transaction log). s kakaoii 0a3bl TaHHBIX BEIETCS €€ COOCTBEHHBIN KypHAI
Tpan3akiui. Takum 00pa3oM, eciau BO3HHUKAET HEOOXOIWMOCTh OTMEHBI OJHOW WU
HECKOJIbKUX OIepaluii U3MEHEHUs JaHHBIX B TAOJIMIAaX TeKylled 0a3bl TaHHBIX, KOMIIOHEHT
Database Engine uicriosib3yeT 3anucu B )KypHajie TpaH3aKI|ii, 9T0ObI BOCCTAHOBUTH 3HAYCHUS
CTOJIOIOB TabJIMII, KOTOPbIE CYIIECTBOBAIN A0 Hayasla TPaH3aKIUH.

XKypHan TpaH3akIuid TpUMEHSETCS ISl OTKAaTa WM BOCCTAHOBIICHHS TPaH3aKIIHU.
Ecnu B mporecce BBIMOTHEHUS TPaH3aKLUU €Ille J0 €€ 3aBEepLICHHUs BO3HUKAeT OLIMOKa, TO
CHCTEMa HCIIONB3yeT BCE CYIIECTBYIOUIME B JKypHAJle TPAH3aKIUH WCXOJHbIC 3HAYCHUS
3amucel (KOTOpbIe HA3bIBAIOTCS HCXOIHBIMU oOpazamm 3amuceil (before image)), 4ToObI
BBITTOJIHUTh OTKAT BCEX M3MEHEHMH, BBHIMOJIHEHHBIX TOCIE Havana TpaH3akuuu. [Ipormecc, B
KOTOPOM HCXOJHBIE 00pa3bl 3aluceil M3 >KypHala TPaH3aKUMHA HCHOJIB3YIOTCS Ui OTKara
BCEX M3MCHECHHH, Ha3bIBAETCS OTIEpaIieil OTMEHHI 3amuceit (undo activity).

B ixypHamax TpaH3aKLUMP Takke COXpaHSITCS MpeoOpa3oBaHHbIE 00pas3bl 3amuceit
(after image). IIpeoOpa3oBaHHBIE 00pa3bl — 3TO MOAMQPUIIMPOBAHHBIC 3HAYCHHS, KOTOPHIC
OPUMEHSIOTCS A7 OTMEHBl OTKaTa BCEX HW3MEHEHHH, BBIMOJIHEHHBIX IIOCIE CTapTa
TpaH3aKUMU. DTOT IPOLECC HAa3bIBAETCSA OlEpaleil MOBTOPHOIO BBINNOJIHEHUS JEeUCTBUIN
(redo activity) u mpuUMeHseTCs TPU BOCCTAHOBJICHUU 0a3bl TaHHBIX.

Kaxnoit 3ammcu B KypHalle  TpaH3aKUUWA  [PUCBAMBACTCA  OJHO3HAYHBIN
UICHTU(QHUKATOpP, Ha3bIBa€MbIH MOPSIKOBBIM HOMEpOM >XypHana Tpan3akiuu (log sequence
number wiu LSN). Bee 3anucu sxypHana, sBISIONINECS YaCThIO ONMPEISICHHOM TpaH3aKIUH,
CBSI3aHbl JPYr C APYroM, 4TOObl MOXHO ObUIO HAWTH BCE YAaCTH 3TOW TpPaH3aKLIMU IS
OTIepaniy OTMEHBI HJIH ITOBTOPA.

biokuposka

OnHOBpEeMEHHBIN KOHKYPEHTHBIH JIOCTYIT MOKET BBI3BIBATH Pa3HBIE OTPHUIATEIHHBIC
3¢ deKThl, HapUMep YTEHHWE HECYLIECTBYIOIIUX JAaHHBIX MM MOTEPI0 MOAU(PUIMPOBAHHBIX
JaHHbIX. PaccmoTpuM ciietyromuil NpakTHYECKUN TPUMED, WLTIOCTPUPYIOIIUN OJMH U3 3THX
OTpUIaTeNbHBIX 3(PQEKTOB, Ha3bIBaeMbIl Ips3HbIM uTeHueM. [lonp3oBatens U u3 otaena
KaJpoOB IOJy4yaeT M3BEIIEHUE, YTO COTPYAHHUK Jim Smith momensu1 mecto xutenbcTBa. OH
BHOCHT COOTBETCTBYIOIIIEE M3MEHEHHE B 0a3y NaHHBIX ISl JAHHOTO COTPYAHHKA, HO TMPHU
IPOCMOTpE Apyroil MHGpopManuu 00 3TOM COTpYIHUKE OH IOHUMAET, YTO U3MEHWII aJipec He
Toro yesnoBeka. (B xommanum paGortaror 1Ba coTpynHuka rno umenu Jim Smith.) K cuactsio,
NPUIOKEHUE TTO3BOJISIET OTMEHUTH TO M3MEHEHHE OJHUM Ha)kaTHeM KHONKH. OH Ha)KUMaeT
9Ty KHOIIKY, YBEPEHHBIH B TOM, YTO JIaHHBIE [1OCJIe OTMEHBI ONlEpallii U3MEHEHHUS afjpeca yKe
HE COJIepKaT HUKAKOM OITHOKH.

B 1o ke camoe Bpems monb3oBarenab U2 B OTAeNne MPOSKTUPOBAaHUS OOpamiaeTcs K
JaHHBIM BTOPOTrO COTPyAHMKa C HMeHeM Jim Smith, yTOoOGBl OTHpPaBUTH €My JOMOM
MOCTEAHIO TEXHUYECKYI0 JOKYMEHTAIMIO, MOCKOJIBKY 3TOT CIIyXalluid peako ObIBaeT B
oduce. OnHako mosb3oBarens U2 oOpatmics K 0a3e JaHHBIX IOCIE TOTO, KaK aapec 3TOTO
BTOPOTO COTPYIHUKA ¢ UMeHeM Jim Smith Obu1 O1mMO0YHO U3MEHEH, HO 10 TOTO, KaK OH ObLI
UcTIpaBiieH. B pe3ynpTare mMCbMO OTIPABISIETCS HE TOMY ajpecary.

YroObl MmpenoTBpaTUTh MOAOOHBIE TPOOIEMBI B MOJEIH MECCUMHCTUYECKOTO
OJTHOBPEMEHHOT'0 KOHKYPEHTHOTO JOCTYIa, KaXk[Ias CHUCTeMa YIpaBlieHUs 0a3aMu JaHHBIX
JOJKHA 00JIajaTh MEXaHHW3MOM JUIsl YIPaBJICHUS OJHOBPEMEHHBIM TOCTYNOM K JaHHBIM
BCEMH TMoOJib30oBaTensiMu. Jlysi  oOecredeHHss COTJIACOBAHHOCTH JIaHHBIX B Ciydae
OJTHOBPEMEHHOTO OOpallleH!us] K JaHHBIM HECKOJbKMMHU IOJIb30BATEISIMH KOMIIOHEHT
Database Engine, momoono Bcem CVYBJl, mpumenser OnoxupoBku. Kaxnmas mnpuximagHas
nporpamMmma OJokupyeT TpeOyemble eil JaHHble, YTO TapaHTHPYeT, 4TO HUKaKas apyras
nporpaMMa HE CMOXeT MoauduuupoBaTh 3TH JaHHble. Korma napyras mnpuxiagHas
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porpaMma IbITAeTCs OTYYUTh JOCTYII K 3a0JJOKMPOBAHHBIM JaHHBIM I UX MOJIU(PUKALINY,
TO CHCTeMa WJIM 3aBEpIIaeT ATy MOMBITKY OIIMOKOM, WM 3aCTaBIIIET MPOTrpaMMy OXKHIATh
CHSITHUS OJTIOKHPOBKH.

biiokupoBKa UMEET HECKOIBKO Pa3HbIX CBOMCTB:

¢ JUTUTENTBHOCTh OJIOKUPOBKH;

¢ peXUM OIOKUPOBKU;

¢ IPaHyJISIPHOCTH OJIOKMPOBKH.

JuTenbHOCTh OIOKUPOBKM — 3TO MEPUOJI BPEMEHHU, B T€UEHHE KOTOPOIO Pecypc

YIEPKUBACT OMNpPEJCICHHYI0 OJIOKUPOBKY. J[MMTeNbHOCTh OJOKUPOBKH 3aBHCUT, CpPEAH
MPOYEro, OT pekrMa OJIOKHPOBKH U BHIOOPA YPOBHSI H30JISAIINH.

PexuMbl OJOKMPOBKM M YPOBEHBb TI'PaHYJISPHOCTH OJOKHPOBKHU PAacCMaTpUBAIOTCS B
CIIETYIOIINX JIBYX pazjienax.

[MPUMEYAHUE

[locnenyromee  oOCyXIeHHE  OTHOCUTCS K  MOJEIM  IECCUMHCTUYECKOTO
OJTHOBPEMEHHOI'0 KOHKYPEHTHOTO JO0CTyna. Mojenb ONTUMHUCTUYECKOTO OJHOBPEMEHHOIO
KOHKYPEHTHOTO JOCTyIla OCHOBaHA Ha YNPAaBJICHWU BEPCHSIMU CTPOK M PAacCMaTPUBACTCS B
KOHIIE 9TOH pabOTHI.

Pexxumbl 6110kMpOBKH

PexxuMbl  OMOKMPOBKM  ONPEAESAIOT  pa3Hble  THUMBI  OJIOKUPOBOK.  BwiGoOp
OTIPENIEICHHOTO pPEXHMa OJIOKUPOBKM 3aBHUCHT OT THIIA pecypca, KOTOpBIH Tpelyercs
3a0s0KupoBaTh. J{1s1 OIOKMPOBOK PECypCcOB YPOBHS CTPOKH M CTPAHMLBI HPUMEHSIOTCS
CJIeTyIoIINe TPU TUIa OJOKHUPOBOK:

¢ paznensemas (shared, S);
¢ MoHomomasHas (exclusive, X);
¢ obHomnenus (update, U).

Paznensiemast 6mokupoBka (shared lock) pesepBupyer pecypc (CTpaHuUIly WK CTPOKY)
TONBKO JUIs uTeHHUs. Jlpyrue mporecchl HE MOTYT H3MEHSTh 3a0JIOKUPOBAHHBIA TaKUM
o0pa3oM pecypc, HO, C JIPYrodl CTOPOHBI, HECKOJBKO IPOIECCOB MOTYT OJHOBPEMEHHO
HaKJIaIbIBATh pa3/iensieMyr0 OJOKUPOBKY Ha OJIMH U TOT ke pecypc. IHbIMU clloBaMU, YTEHUE
pecypca C pazaensieMoil OJIOKMPOBKOW MOTYT OJHOBPEMEHHO BBITIONHITh HECKOJIBKO
IPOLIECCOB.

MonomnoneHas 6okupoBka (exclusive lock) pesepBupyeT cTpaHUIly WM CTPOKY JUIS
MOHOIIOJILHOTO HCTIONB30BaHMs OJHOW TPaH3aKIUHU. BIOKHpPOBKA 3TOro THUMa MPUMEHSETCS
uHCTpyKimssMu DML (insert, update wu delete), xortopele MOIUDUIUPYIOT pecypc.
MoHormonbHy0 OJOKHUPOBKY HENb3sl YCTaHOBUTH, €CIU Ha pPEcypc yKe YCTaHOBJIEHA
paszaensieMast WJIM MOHOIIOJIbHAS OJIOKMPOBKA APYTHUM IIPOILIECCOM, T. €. Ha PECypC MOMKET
OBITh yCTAaHOBJICHA TOJBKO OJHA MOHOIMOINBHAas OnokupoBka. Ha pecypc (cTpanuiy wumm
CTPOKY) C YCTAHOBJICHHOW MOHOIIOJIEHOM OJIOKMPOBKOHM HEIIb3s1 YCTAHOBUTHh HUKAKYIO JPYTYIO
OJIOKUPOBKY.

[MPUMEYAHUE

Cucrema 0a3 [aHHBIX aBTOMATUYECKH BBIOMPAET COOTBETCTBYIOMIMA PEXUM
OJIOKMPOBKH, B 3aBUCIMOCTH OT THIIA ONEpanuu (YTeHUE WU 3aIHCh).

brnokupoBka ooHoBneHus (update lock) MoxkeT OBITH yCTaHOBIIEHA Ha PECYPC TOJIBKO
IIPH OTCYTCTBUU HA HEM JAPYTOi OJOKUPOBKH OOHOBIICHUS WJIM MOHOIIOJIBHON OJIOKUPOBKH. C
JOPYrod CTOPOHBI, A3TOT THUMN OJOKHUPOBKM MOXKHO YCTaHABIMBATb HA OOBEKTHl C
YCTAaHOBJICHHOM pazjesnsieMor OJOKUpOBKOM. B Takom ciiydae OJIOKMpPOBKA OOHOBJICHUS
HAKJIaJbIBaeT Ha OOBEKT APYTylo paszjaensieMyro OnokupoBKy. Eciaum TpaH3akuus, KoTopas
MOJU(DUIUPYET OOBEKT, MOATBEPKAACTCS, H y 00BbEKTa HET HUKAKUX JIPYTHX OJOKHUPOBOK,
OJIOKMpOBKa OOHOBJIEHMSI IPEOOPA3OBHIBACTCSI B MOHOMNOJBHYIO OJIOKMPOBKY. Y OOBEKTa
MO>KET OBITh TOJBKO OJHA OJIOKHUPOBKA OOHOBIICHUSI.

[NPUMEYAHUE
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brokupoBka OOHOBJICHHSI TPHUMEHSETCS I TNPEAOTBPAIICHUS OINPEACTICHHBIX
pacpoCTpaHEHHBIX THIOB B3aWMOOJOKUPOBOK. (B3anMMOOIOKHPOBKM paccMaTpHUBAIOTCS B
KOHLIE 3TOT0 pa3zena.)

B03M0XXHOCTh COBMEIIIEHUS PA3HBIX THIOB OJOKHPOBOK MPUBOJUTCS B Ta0. 1.

Tabnuma 1. Marpuiia COBMECTUMOCTH Pa3HBIX TUIIOB OJIIOKUPOBOK

Paznensiemass OGHOBneHUsT MoHOMOMBHAS

Paznensiemas [la [a Her

O6unoBnenus [la Her Her

MoHononsHas Her Her Her

Tabmuua 1 uHTEpHIpeTUpyeTCS CIEAYIOUMM 00pa3oM: MPEeaNookKUM TpaH3akuus T
nMeeT OJOKHPOBKY, YKa3aHHYIO B 3aroJIOBKE COOTBETCTBYIOIIEH CTPOKM TaOJHIBI, a
TpaHzakuus T2 3ampammBaeT OJOKMPOBKY, YKAa3aHHYIO B COOTBETCTBYIOLIEM 3arojIOBKE
cTonbua Tabnuupl. 3HaueHue "Jla" B sueilke Ha MpecedeHUH CTPOKHU U CTOJIOLA 03HAYAET, YTO
TpaH3akuus T2 MOXeT UMeTh 3ampaliMBaeMblii THII OJIOKUPOBKH, a 3HaueHue "Het", uto He
MOYKET.

[MPUMEYAHUE

Komnonent Database Engine Taxxe momaepXuBaeT ¥ JAPYTHE TUIBI OJIOKHPOBOK,
TaKue Kak KpatkoBpeMeHHble 010kupoBkH (latch lock) u B3anmo6mokupoBku (spin lock).

Ha ypoBHe Ta0uuIb! CyIIecTBYET MSATh Pa3HBIX TUIIOB OJIOKUPOBOK:
pazaensemas (shared, S);
MoHomnoasHas (exclusive, X);
pazzaenseMas ¢ HamepenueM (intent shared, IS);
MOHOIIOJIbHAs ¢ HamepeHueM (intent exclusive, 1X);
paszziensieMas ¢ MOHOIOJIbHBIM HamepeHueM (shared with intent exclusive,

* & & o o

SIX).

PaznienssieMble ¥ MOHOIOJIBHBIE THIBI OJOKUPOBOK MAJIsi TaOJNMIBI COOTBETCTBYIOT
OJIHOMMEHHBIM OJIOKHPOBKaM Ui CTPOK M cTpaHull. OOBIYHO OJOKHPOBKA C HAMEpPEHUEM
(intent lock) o3Havaer, YTO TpaH3aKUus HaMepeBaeTcss OJOKMPOBATH CIEAYIOMINN
HIDKEJIeKAIMNA B UepapXun oOBEKTOB 0a3bl TaHHBIX pecypc. Takum o0pa3om, OIOKHPOBKA C
HaMEpEeHHEM IOMEIAIOTCSl HA YPOBHE HEPapXUU OOBEKTOB, KOTOPBIM BbINIE TOrO O0OBEKTA,
KOTOPBI O3TOT TPOIECC HaMEPEeBaeTCs 3a0JIOKUPOBATh. IJTO SBJISETCS JIEHUCTBEHHBIM
CrocoboOM y3HaTh, BO3MOXKHA JIU MOAOOHAsI OJIOKMPOBKA, & TAK)KE YCTAHABIMBAETCS 3alpeT
JpyruM mpoueccaMm OJIOKHpPOBaTh 00Jiee BBICOKMH YPOBEHb, HPEXKAE YEM IPOLECC MOXKET
YCTaHOBUTH TPeOyeMyIo eMy OJIOKUPOBKY.

B03MOXHOCTh COBMEIICHHSI PA3HBIX THUIIOB OJIOKUPOBOK HA YpOBHE TaOIUI] 0a3bl
JMaHHBIX MpHBeAeHa B TaOn. 2. JTa Tabnuila HHTEPIPETUPYETCS TOYHO TAKUM K€ 00pa3oM,
Kak u Taou. 1.

Tabnmumna 2. BO3MOXHOCTH COBMEIIEHHS Pa3HBIX THUIOB OJOKHMPOBOK Ha YpPOBHE
Tabnui] 6a3bl JaHHBIX

S X IS SIX IX

S Ha Her [la Her Her

X Her Her Her Her Her

IS Ha Her J[a Ha Ha

SIX Her Her [a Her Her

IX Her Her Ja Her [a

S — paznensemas, X — MoHomnosnbHasA, [S — paznensemas ¢ HamepenueMm, SIX —
MOHOIIOJIbHAs ¢ HamepeHueMm, [X — pasgensemas ¢ MOHOMNOJBHBIM HAMEPEHUEM
OJIOKMPOBKH.

['panynsipHOCTH OJIOKUPOBKHU
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I'panynspHOCT, OIOKMPOBKH OMNpEAEIseT, Kakol pecypc OIOKUpyeTcs B OJHOM
noneiTke OnmokupoBku. Kommonent Database Engine moxxeT OJOKHpPOBaTh CIIETYIONTHE

pecypcesr:
¢ CTPOKHU,
¢ CTpaHUIIbI,
¢ VHJIEKCHBIN KJIFOY WJIW AUana3oH UHACKCHBIX KIIF0YEi;
¢ TaOJIMIIEL;
¢ OKCTEHT;,
¢ camy 0azy JTaHHBIX.

Ctpoka sBisieTCSI HAMMEHBIIUM DPECYpCcOM, KOTOPBIH MOXKHO 3a0JOKHpOBATh.
brokupoBka ypoBHS CTPOKM TakXe BKJIIOYAET KaK CTPOKM JaHHBIX, TaK W DJIEMEHTHI
MHJEKCOB. BJIOKHpOBKa Ha ypOBHE CTPOKHM O3HAYaeT, YTO OJIOKUPYETCS TOJIBKO CTpOKa, K
KOTOpOI1 oOparaercs npuiioxkenue. [loaTroMmy Bce 1pyrue CTpOKH JaHHON TaOIMIbI OCTAIOTCS
CBOOOJHBIMU M MX MOTYT HCIIOJIb30BaTh Apyrue npuioxkenus. Komnonent Database Engine
TaKXKe MOXeT 3a0JIOKMpPOBATh CTPAHUILY, HA KOTOPOW HAaXOAMTCS MojJekalas OJOKHPOBKE
CTpOKa.

brnokupoBatbcs Takke MOTYT €OUHHUIBI JUCKOBOIO IPOCTPAHCTBA, KOTOPBIE
Ha3bIBAIOTCSA OKCTEHTaMH U uMeT pasmep 64 KoOailr. OKcTeHTHl OJIOKHpYHOTCS
aBTOMATHUYECKH, M KOTJa pacTeT TaOlMua WIM MHIEKC, TO JUIsl HUX TpeOyeTcs BbIIEISTH
JIOTIOJIHUTENBHOE AUCKOBOE IIPOCTPAHCTBO.

I'panynsipHOCTH OJIOKMPOBKH OKa3bIBACT BIUSHUE HAa OJIHOBPEMEHHbIN KOHKYPEHTHBIH
noctyn. B oOmiem, ueMm Bblllle YPOBEHb TIpaHyJSPHOCTH, TeM OoJbllie COKpallaercs
BO3MOXHOCTb COBMECTHOI'O JOCTyNa K JAaHHBIM. DTO O3HA4aeT, 4TO OJIOKUPOBKA YPOBHS
CTPOK MaKCUMHU3UPYET OJHOBPEMEHHBIH KOHKYPEHTHBIH JIOCTYII, T.K. OHA OJIOKHPYET BCEro
JMIIb OJHY CTPOKY CTPAHUIBl, OCTaBJIsisl BCE JPYrHe€ CTPOKHM JOCTYNHBIMHU ISl JPYIHX
npoueccoB. C Apyroil CTOPOHbI, HU3KUN YpOBEHb OJIOKHUPOBKU YBEJIWYUBAET CUCTEMHBIE
HaKJIaJHbIC PACXObl, MOCKOJIBKY JUIl KaXKJIOW OTIENbHOM CTPOKHM TpeOyeTcs OTHeNbHas
OmokupoBka. brokupoBka Ha ypOBHE CTpaHUIl M TaOJUI[ OrPaHUYUBAET YpPOBEHb
JOCTYITHOCTH JIaHHBIX, HO TaKKE€ YMEHBIIAET CUCTEMHBIE HAKJIaJHbIE PACXOBI.

YkpyrnHeHue 0J1I0KUpOBOK

Ecnu B mporecce TpaH3akMu UMeeTcss OOJbIIOE KOJIMYECTBO OJOKHMPOBOK OJHOTO
ypoBHs, TOo KoMIoHeHT Database Engine aBromarmdeckn OOBEIUHSET ITH OJOKHPOBKUA B
OJIHY YpPOBHsS TaOuuIbl. DTOT mpolecc Ipeodpa3oBaHus OONBLIIOrO 4YHciaa OJIOKMPOBOK
YPOBHSI CTPOKH, CTPaHUIIBI WJIM WHAEKCA B OHY OJIOKHMPOBKY YPOBHS TaOJHIIBI HAa3BIBACTCS
ykpyrnHeHueMm 6mokupoBok (lock escalation). [Toporom ykpynHeHus: Ha3bIBaeTCs TpaHMIIA, HA
KOTOpOM cuctema 0a3 JaHHBIX NMPUMEHSET YKpyNnHeHue OoKupoBok. Iloporu ykpynHeHUs
yCTaHaBJIMBAIOTCS AMHAMHUYECKH CHUCTEMON U He TpeOyroT HacTpoiku. (B HacTosiiee Bpems
MOPOTOBBIM 3HAUEHUEM YKPYIHEHUs 010KUpoBOK siBiisieTcs S000 610KHpOBOK. )

OcHOBHOW MpoOseMOH, Kacarollelcss YKpyNHEHUs OJOKHPOBOK, SIBISETCA TO
00CTOSITENILCTBO, YTO PELIEHUE, KOI/Ia OCYLIECTBIATh YKPYIHEHHE, IPUHUMAET cepBep 0a3
JAHHBIX, U 3TO pEUIEHHE MOXXET He OBbITb ONTHUMAJIBHBIM Ul HPUIOKEHUH, HUMEIOIUX
pasnuuHble TpeOoBaHMs. MeXaHu3M YKPYHMHEHHUS OJIOKHPOBOK MOXXKHO MOIH(PHIHMPOBATH C
nomotbio nHCTpykuuu ALTER TABLE. Ota unctpykuus nogaepxuaet napamerp TABLE
Y UMEET CIIEYIOINNA CHHTAKCUC:

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

[Mapamerp TABLE sBnsercs 3HaueHMEM IO YMOJIYAHHIO U 3a/aeT YKpYIHEHHUE
6mokupoBok Ha ypoBHe Tabmull. [lapamerp AUTO mno3Bonser komnonenty Database Engine
caMOMy BBIOMpaTh YPOBEHb T'PAaHYJISPHOCTH, KOTOPBIH COOTBETCTBYET CXEME TAOJHIIBL.
Hakonen, mapamerp DISABLE otkmtouaer ykpynHeHHE OJOKUPOBOK B OOJBIIMHCTBE
ciydaeB. (B HekoTopeix ciydasx kommoHeHTy Database Engine tpeOyercs HamOXHTbH
OJIOKMPOBKY Ha YpOBHE TaOJULI, YTOOBI IPEIOXPAHUTH LIETOCTHOCTD JAHHBIX.)

B3anMo0610KkupOBKH
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B3aumobmnokupoBka (deadlock) — 9310 ocobas mpoGnema OJHOBPEMEHHOTO
KOHKYPEHTHOT'O JIOCTyIa, B KOTOPOH JBE TpaH3aKLUUU OJOKUPYIOT Ipyr apyra. B wactHocTu,
nepBasi TpPaH3aKIKs OJOKUPYET O0BEKT 0a3bl JaHHBIX, TOCTYI K KOTOPOMY XOUET MOIyYUTh
JIpyrasi TpaH3akius, ¥ Haobopor. (B o0mem, B3amMOOJOKHPOBKAa MOXKET OBITh BBI3BaHA
HECKOJIbKUMH TPaH3aKIMsIMH, KOTOPBIE CO3Mal0T IHMKJI 3aBUCHMOCTed.) B mpumepe 5
MOKa3aHa B3aMMOOJIOKHPOBKA JIBYMS TPaH3aKIUSIMHU.

IIpakTHYeckast 4acTh

[lonaTue TpaH3aKIUM Jy4llle BCEro oObsICHUTH Ha mpuMepe. B 6a3ze manHbIX sample
coTpyIHuKy Ann Jones TpeOyeTcsi MPUCBOUTH HOBBIN TaOENbHBIM HOMEP. DTOT HOMEP HYKHO
OJTHOBPEMEHHO M3MEHUTH B JIBYX pa3HbIX Tabiunax. B wactHocTH, TpeOyeTcst OJHOBPEMEHHO
W3MEHUTh CTPOKY B Tabmuie employee M COOTBETCTBYIOIIME CTPOKM B Tabiwie works on.
Ecnu 0OHOBUTH JaHHBIE TOJIBKO B OAHOM M3 3TUX TaOnul], JaHHbIE Oa3bl JaHHBIX sample
OyAyT HECOTIaCOBAHHBI, MOCKOJIBKY 3HAYCHHs MEPBUYHOTO Kiroua B Tabnmie employee u
COOTBETCTBYIOIIME 3HAYCHMs BHEIIHEro Kitoya B Tabiuue works on He OyayT coBmajars.
Peanuzamust 3TOM TpaH3aKIIMU TOCPEACTBOM HHCTPYKIMH s3bika Transact-SQL mokaszana B
npumepe 1.

[Ipumep 1. Peanu3anus TpaH3akuuu

USE sample;

BEGIN TRANSACTION /* Hawano TpaH3akiuu */

UPDATE employee

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK /*Otkar Tpan3akiuu */

UPDATE works_on

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK

COMMIT /*3aBepuieHue TpaH3akuuu */

CornacoBaHHOCTh JaHHBIX, 00pabaThIBa€MBbIX B IpuMepe 1, MOXKHO 00eCeYuTh JUIIb
B TOM CJydYae, €CJId BBIMOJHEHbl 00e MHCTpYKIMU update mubo0 o0e He BBIMOJIHEHBI. Ycmex
BBIMTOJIHEHHUST KaXJIOM HMHCTPYKIMM update mpoBepsieTcss IOCPEACTBOM — TI00aTbHON
nepeMeHHol @@error. B ciyyae ommOKu 3Toi nMepeMeHHON NMPHCBAUBAETCS] OTPHULIATENILHOE
3HaYCHWE W BBHITIOJHSACTCS OTKAT BCEX BBINMOJHEHHBIX HAa JAHHBIA MOMEHT HHCTPYKIHHA
TPaH3aKIHH.

[Ipumep 2. Coznanue v UCIOJIb30BAHUE TOUYKU 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;

Jlo6Geiitech, uyTOOBI 3TOT 3ampoc BBINOJAHSUICA Oe3ommnOouHo. Eciin BO3HUKAIOT
KOH(IIMKTHI, HcripaBbTe UX. Kakoii Oyaer pe3ynbrar? CKOIBKO CTPOK BCTABHIIOCH B TaOIHILy?

[Tpumep 3. OTMEHA BO3MOXKHOCTH YKPYIHEHHUS OJOKMPOBOK JJIs1 TAOJINIIbI

USE sample;

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

[Tpumep 4. B3aumMoOI0KHpPOBKA ABYX MPOIIECCOB
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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

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 o6e TpaHszakuuu B mpumepe OyIyT BBINOJHATHCS B OJHO U TO K€ BpeMs, TO
BO3HHMKHET B3aMMOOJIOKHPOBKA U CHCTEMa BO3BPATHUT CIIEAYIOIIEE COOOIICHHE 00 OIMNOKe:

Kak MOXHO BUIETh 10 pe3ysbTaTaM BBINOJHEHHUs MpuMepa 4, cucreMa 0a3 JaHHBIX
oOpa0aTbhiBaeT B3aMMOOJIOKMPOBKY, BbIOMpasi OJHY U3 TpaH3akUui (Ha camMoM Jele,
TPaH3aKILIMI0, KOTOpas 3aMbIKaeT LUKJI B 3ampocax OJOKMPOBKHM) B KadecTBE '"KepTBbI' U
BBITIOJTHSISL e OoTKaT. [lociie 3Toro BEIMONMHSACTCS Apyras TpaH3akius. Ha ypoBHe nmpukiaHon
IpOrpaMMbl B3aMMOOJIOKMPOBKY MOXHO 00pabaThiBaTh MOCPEICTBOM PEANTHU3aALUU YCIOBHON
MHCTPYKLMHU, KOTOPasi BBIMIOJIHAET IMPOBEPKY Ha BO3BpaT Homepa owmmbOku (1205), a 3aTtem
CHOBA BBINOJIHACT HHCTPYKIIMIO, JJIsi KOTOPOU OBLT BBIMOJIHEH OTKAT.

Bb1 MOXeTe OBIUATH HA TO, Kakasi TpaH3aKIUs OyeT BEIOpaHa CUCTEMON B KaUueCTBe
";xepTBbI" B3aMMOOJIOKHPOBKH, NMPUCBOUB B MHCTpyKuuu set mapamerpy deadlock priority
onuH u3 21 (ot -10 1o 10) pa3HbIX ypoBHEl mpuopuTera B3auMoonokupoBku. Koncranra low

COOTBETCTBYET 3HaueHHIO -5, normal (3HaueHWe TO yMoON4YaHHMIO) — 3HaueHuto 0, a
koHcTaHTa high — 3nauenunto 5. Ceanc '"xeprBa" BBIOMpAETCS B COOTBETCTBUH C
MPUOPUTETOM B3aUMOOTIOKUPOBKH CEaHCa.

YnpaxxHeHus

VYnpaxuenue 1

Kaxas 1ienp ucnonp30BaHus TpaH3aKIMil?

Ynpaxnenue 2

B dem 3akmrouaercs pazHUIa MKy JIOKAJIbHOM M paclpeIeICHHONW TpaH3aKIuen?

VYnpaxHenue 3

B uem 3akirouaeTcs pa3HULa MEX]TY SIBHBIM U HESIBHBIM PEXKHMOM TPaH3aKIMK?

VYnpaxuenue 4

Kakwe THrmb1 0JI0KHPOBOK COBMECTUMBI C MOHOIIOJIEHOW OJIOKHPOBKOM?

Ynpaxuenue 5

Kax MoxHO mnpoBepuTbh, OBLIO JIM YCHEHIHBIM BBIIOJHEHUE KaXKJIOW HHCTPYKIUHU
Transact-SQL?

VYupaxxuenue 6

B kakux cinyuasx ciaenyet ucnonb3oBaTb HHCTpYKIHIO SAVE TRANSACTION?

VYnpaxunenue 7

B dem 3akirovaercs pazHuIla MeXAY OJOKMPOBKOM YPOBHSI CTPOK U OJOKHPOBKOI
YpOBHS CTpaHul?

VYnpaxunenue 8

Mo:keT 11 10JIb30BaTENb IBHO BIUSATH HA PeAIU3AIUI0 OJIOKMPOBOK CUCTEMOM?
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VYupaxknenue 9

B uem cocrout pazHuna Mexay OCHOBHBIMH THIIAMU OJIOKHPOBKH (pazienseMor u
MOHOTIOJIHOM) ¥ GJIOKUPOBKOM HamepeHHs?

VYnpaxuenue 10

Uro o3HaYaeT MOHATHE YKPYTTHEHUs OJIOKUPOBKU?

VYnpaxuenue 11

W3noxure pasauny wmexnay ypoBHaMu wusosiuinn READ UNCOMMITTED un
SERIALIZABLE.

VYupaxunenue 12

Uto Takoe B3auMOOJIIOKHPOBKA?

VYnpaxuenue 13

Kaxko#t mpomecc B kadectBe ">KepTBHI' B CiIydae B3auMOOJIOKMPOBKH? MoskeT nu
I10JIb30BaTENb MOBJIMATH HAa PEILIEHUE CUCTEMBI B 3TOM BoIpoce?
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[punoxenue 1

AHHOTAIIUSA PABOUYEN TPOTI'PAMMBI JIACIIUILIAHBI

Llenv Oucyunnunvl: npodecCHOHAIbHAST MOJArOTOBKA CTYIEHTOB, HeoOXoaumas JUis
OCBOCHHMS METOZOB M TEXHOJOTUH paboOThl C COBPEMEHHBIMH MNpPO(eCcCHOHAIBHBIMU
cUcTeMaMHM yIpaBlieHUs 0a3aMM JaHHBIX, IO3HAKOMHUTb C UCTOPUEH Pa3BUTHs U TUIOJIOTHEN
CYB/l, MmopensiMu apXUTEKTyp, a TaKXKe JaTh MPAKTUIECKHe HaBbIKU 1o pazpaborke MC mon
coBpemeHHbiMu CYB/I..

_3aoauu:
U3YUYUTh aPXUTEKTYPbI pealln3allii KOPIOPAaTUBHBIX HH(OPMALIMOHHBIX CUCTEM,
MO3HAKOMUTCS € Pa3InyHbIMU pessitnoHHbIMU CYB/] npomsliieHHOro Kilacca u
CPAaBHMUTb UX XapPAKTCPUCTUKH,
U3Yy4UTh NpUHLIUIBI apXxUTeKTypbl CYB/I, BcTpoeHHsl 1 nuHamuueckuii SQL,
IIOJIyYUTh IIPAKTUYECKHE HaBBIKU pa3paboTKy, YIPaBJICHUA U
aJMUHUCTPUPOBAHMS NIPOEKTOB b /1.

B pesynbraTe 0CBOCHUS IUCLUILIIMHBI 00Y4atOLics JOKEH:

3HaTh OCHOBBI OCHOBHbIE TUIBI M Kjiaccel CYBJl, B TOM uucie oTeuecTBEHHOTO
IPOM3BOJICTBA; OCHOBBI CHCTEMHOIO IMOJAXOAA K CO3AAaHUIO0 0a3 JaHHBIX MH(POPMALMOHHBIX
CHCTEM, apXWTeKTypy 0a3 JaHHBIX M XpaHWIUI 0a3 JaHHBIX, COBPEMEHHbBIE CHCTEMBI
ynpaBieHus: 0a3aMu JaHHBIX U MH(MOPMALMOHHBIE XPaHUIIHUILA.

YMeTh 000cHOBaHHO BbIOMpaTh coBpeMmeHHble CYB/l, B TOM 4mncie 0Te4ecTBEHHOTO
IPOM3BOJICTBA JUIsl PEIICHUs 3a7ad NPOoQEeCCUOHATIBHON AEATENbHOCTH, KOH(PUIYpHpPOBATh U
aamuuucTpupoBath CYB/ 11t paboThl B MHOTOIIOJIB30BATEILCKOM PEXXHUME TPaH3aKIIHOHHON
0o0paboTku; KoHuUTrypupoBaTh u  aamuHuctpupoBatb CYBJl mms  pabotel B
MHOT'OIIOJIb30BATEIHCKOM PEKHUME TPAH3aKLIIMOHHONW 00pabOTKH.

Buaners HaBblkaMu PabOTHl B IPYMIOBBIX NPOEKTAX, HABBIKAMH, CBSI3aHHBIMHU C
pa3paboTKOIl TEXHOJIOTMYEeCKOH AOKYMEHTAIMH, COMPOBOXKIAIOIIECH Mpoliecc co3aaHus 06as3
JAHHBIX; HAaBBIKAMH pabOTHI B coBpeMeHHBIX npodeccronansubix CYBJI, pa3zpabareiBath u
BECTH MPOEKTHI 0a3 JaHHBIX.



