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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




[TK-2 Cnocoben
paszpabaThIBaTh U
TEeCTUPOBAThH
IPOTPaMMHEIC
KOMITOHEHTHBI
peleHws 3a/1a4 B
cUCTeMax
HCKYCCTBEHHOTO
HHTCJIJIICKTa

[TK-2.1. Pa3zpabarbiBaeT
NPUIOKEHUST CHCTEM
HUCKYCCTBEHHOTO
MHTEJUICKTa

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
UH(POPMALIMOHHBIE XPAaHHUIIUILA,
YMeTh IpUMEHATh 0a3bl JaHHBIX ITPU

pa3paboTKe CHCTEM MCKYCCTBEHHOTO
MHTEIJICKTa

Bnaners HaBbIKamMu paboTHI B
COBPEMEHHBIX NMPOECCHOHATBHBIX
CVYB/1, pa3pabatbiBaTh U BECTU
HPOEKTHI 023 JaHHBIX B CHCTEMaX
UCKYCCTBEHHOI'O MHTEJIJICTK.

I1K-2.2 IIpoBoaut
TECTUPOBAHUE CUCTEM
HUCKYCCTBEHHOTO
HUHTCIIJICKTAa

YMeTh KOHUTYpHUpOBaTh U
agmuaECTpUpoBaTh CYB]] nnst paGoTht
B MHOI'OIIOJIb30BATEIBCKOM PEXUME
TPaH3aKIIMOHHOH 00pabOTKH.

1.3 MecTo JMCHUIUIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl

Jucoumnuaa «CYBJl» sBisieTcs o0s3aTeIbHOM JUCHHMILUIMHON 0a30BOi YacTH OJI0Ka
b1 yueGHOro mrana mo HarpaBJIeHHIO MOATOTOBKH «IIpukiagnas nHPOpMATHKAY.

2 CrpyKTypa AMCUMIIMHBI

OO6mas TpyJ0€MKOCTh AUCIHUIUIMHBI COCTABISIET 6 3.€., 216 akajeMuyecKux Jaca.

CTpykTypa AUCHHUILIMHBI 1)1 04HOI (opMBbI 00yUeHHs
O0beM ITUCHUTITHHBI B (hOpME KOHTAKTHOM PabOThI 00YyJarONIUXCs ¢ MeaarornaeCKuMu

paboTHUKaMu u (WIH) JAIAMH,

NPUBJICKAEMBIMH K pealu3aluu  00pa30BaTeNbHOM

MPOrpaMMBbl Ha UHBIX YCIOBHSX, IPU MPOBEICHUH YUeOHBIX 3aHATHH:

Cemectp | Tun yueOHBIX 3aHATHIA KonnuectBo
4acoB
3 Jlexuun 18
3 [TpakTrueckue paboTh 24
4 Jlekuuu 14
4 [TpakTrueckune paboThl 28
Bcero: 84

O0beM aucHUIIMHBL (MOAYNs) B (OpME CaMOCTOSTENbHOW pPabOThl 00yYarOIIUXCS
coctaBiisieT 114 akageMuyecKkux 4acoB, KOHTPOJIb — 18 4.

3 Conep:xxkanue QIUCHUIIHHBI

Ne | HaumeHnoBaHue Coaepxanue
pa3jaesia THCHUILTHHbI

1 Brenenue. OCHOBHBIE  OTJIMYHMTENIbHBIE OCOOECHHOCTH KOpIIOpa-
ApPXUTEKTYPHI tuBHBIX CYBJI. DTanbl pa3zpaborkun AMC. OCHOBHBIE KJIAcChI
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peanuzanuu
KOPIOPATUBHBIX ncC
MHOronoJb30BaTeNbCKU
i pexum pabotel ¢ BJI.
Mopenn "KJIIMEHT
cepep" B cucremax b/l.

3aJa4, pelaeMblX C  HCIOJIb30BaHMEM 0a3  JaHHbIX.
[Ipumenenne mnpodeccuonanpabix CYDBJl 1 moctpoeHus
KOPIIOPATUBHBIX HH()DOPMAIIMOHHBIX CHCTEM.

ApXUTEKTypa «KJIUEHT-cepBep». (OCHOBHON NPUHLIMI
TEXHOJIOTMM «KJIIMEHT-cepBep». [loHATHE Ipe3eHTalMOHHON
JIOTUKU, OU3HEC-TIOTUKU U JIOTUKU 00pabOTKU AaHHBIX. Moenb
yJaJeHHOro yrpaBieHuss AaHHeiMH FS (Mozens (aiinoBoro
cepsepa). [locrouncTBa u HemoctaTku. Mojenb yIaleHHOTO
noctyna K gaHHbiM (RDA). JlocTtoMHCTBA W HEOCTAaTKU.
Mopenb (akTuBHOTO) cepBepa 0a3 maHHBIX. [locTOMHCTBa W
HenocTtatku. Mogens cepBepa npuiokeHud. JloCTOMHCTBA U
HEJOCTaTKU

Apxurektypa cepsepa 0a3 naHHbIX. LleHTpann3oBaHHas
apxutektypa u wmogzenb 1:1. Hemocratku. Apxutektypa
BBIJIEJIEHHOTO cepsepa (MHOrOIIOTOKOBas cepBepHas
apxuTekTypa). Hemoctatku. ApxuTekTypa BHPTYyaJIbHOTO
cepBepa. Henoctarku. MHOroHuTHEBas MYyJIBTUCEPBEPHA
apXUTEKTypa

bazoBrle BO3MOKHOCTH
si3pIka SQL

Azpik SQL. Uctopus. [lepBrie pa3paboTku.
Crangapruzanus. Bonpocsl COBMECTUMOCTH.

CpenctBa onpenenenus qaHHbIX. Tunsl nanabix SQL.
Omnepartopsl co3ianusi cxeMbl 0a3bl n1aHHbIX. Co3qaHue U
ynanenue bJI. Coznanue, yaaneHue U N3MEHEHUS CTPYKTYPbI
Tabnuukl. Oneparopsl CO3/1aHus, YIATeHUS U U3MEHEHUS
nHJeKcoB. Mcnonb30Banue npeacTasieHuil. Jpyrue
Bo3MokHOCTH SQL.

CpencTBa MaHUTTYTMPOBAaHUS JaHHBIMU. JoOaBieHue
HOBO# 3amucu B Ta0auIly. Moaudukamnus 3arnucei. Y JaneHue
3anuceil. BeiOopka manHbIX. 3aJaHue yCIOBUHN /ISl BRIOOPKH.
Arperarnpie Gpynaknun. ['pynmupoBku. COPTHPOBKH.
Brruucnsiembie mossi. Beibopka JaHHBIX U3 HECKOJIBKUX
tabnuu. [logzamnpocel. Onepariyst 00beTUHEHUS.

CpencTBa ynpaBiieHHs 1OCTYIIOM K JTaHHBIM.
Omnpenenenue mpas noctyna. [IpaBa monp3oBartenst Ha ypoOBHE
Tabmiel. OTMEHA IpaB JOCTYIA.

ApXUTEKTypa U
OCHOBHBIE OOBEKTHI
CXEMBI cepBepa

Konduryparuu.  Tumsr  nonb3oBareneid.  O0630p
aApXUTEKTYpbl— ¢buznveckuii (3x3eMIuIp, Gaiter
KYPHAIUPOBAHUS  ONEpallMid, yNpaBisiomue Gaiapl) u

JIOTUYECKUH (TabIMYHbIE IPOCTPAHCTBA, cxeMa b/l) ypoBHU.
Jlorudeckue CTPYKTYpBl Ui KOHTPOJS Haa JUCKOBBIM
MpOCTpaHCTBOM  (OJIOKM JTaHHBIX, OKCTEHTHI, CETMEHTHI).
Crpykrypsl nmamsatu (SGA, PGA), Oydep, xomr. Ilpomeccsr
(HUTH):  TONB30BaTENIbCKUE  (KIMEHTCKUE) ©  MPOIECCHI
(cepBepHbIe U (HOHOBBIC).
Tuner nanueix. Coznanue 0ObEKTOB € MOMOIIBI0O KOMaH/T

SQL (Tabmu1pl, WHJICKCHI, MIPE/ICTABJICHHS,
MOCJIEIOBATEILHOCTH, ONPEIETICHHBIC MOJIb30BATEIEM THIIHI,
CHUHOHHMBI, KJIaCTEepHlI, OTpaHUYCHHUS, TaOJIUYHEIC

MPOCTPAHCTBA, TPUITEPHI, IPOLEAYPHI M DYHKIHN).

duznueckue
JAHHBIX.

MOJENHN

Opranuzanus BHEIIHEH MaMsTH. XpaHEHUE OTHOLIEHWI.
NHnekcor. Kypnanbaas nHpopmanus. CnyxebHast
nHpOpMaIus.
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Knaccudukanus daitnos u daitnoBeix crpykryp. Daiins
OpsIMOTO M MocleAoBareiabHoro aoctymna. Joctyn k dainy c
MCIIOJIb30BaHUEM METOJ0B XemupoBaHus. [lonsaTHe Koum3uil.
Mertoapl paspemenus koum3ui. [lonaTre nHaeKkcHOTO (haia.
[Tnotueiii uuaexc. Ilonstue muaekcHoro Qaiina. HermoTHbit
unnaekc. Mupexcel B Buiae B-nmepeBbeB. KiacreprszoBaHHBIN
unjekc. HexnacrepusoBanubiil unaeke. Ilpencrasienue cesasu
1:M B cTpykTypax XxpaHneHusi. OTHOHANpPABJICHHbBIC YKA3aTEIIH.
JIByHarpaBieHHbIE yKa3aTelau. AJTOPUTM TOMCKA 3allliCH B
cBa3sx 1:M. UHBepTUpOBaHHBIE CITUCKU

CrpannyHasi opraHu3anusi JaHHBIX. ODKCTEHTHI. THIIBI
sKkcTeHTOB. Tunbl crpanuil. [lapameTpsl cTpanull. CTpaHUIIBI
pasmemienust.  Ctpanunbl  AaHHbIX.  CTpPOKM  JJaHHBIX.
NunexcHble crpanunpl. TexkctoBeie cTpaHulbl. CTpyKTypa
¢aitnoB B Ms SQL Server. Pazaensemas namsTh.

5 Tpanzakuuu.
bezonacHoCTh TaHHBIX.

[lonsiTue  omepauuu  TpaH3aKIMM U OCHOBHBIC
xapakTepucTuki. (OCHOBHBIE CBOMCTBAa  TpaH3aKUMK  —
aTOMapHOCTb, COIJIaCOBAaHHOCTb, M30JIUPOBAHHOCTD u
JonroBeyHocTh. Dukcanus U OTKaT TpaH3akuui. TpaH3akuuu
U IEJIOCTHOCTh 0a3 JMaHHbIX. M301UpOBaHHOCTH TpaH3aKIUH.
Cepuanuzanus TpaH3aKIUH. Metonanl cepuanuzanuu
TpaH3aKIuH

Ha3nauenne W HCMOJIB30BaHWE KypHala TpaH3aKIIHM.
NunuBuayanbHble OTKaThl TpaH3akKLUi, BOocCTaHOBIEHHE bBJ[
MOCJIE MATKOTO M KEeCTKOTo cOoeB. [lapannensHoe BBIMOTHEHNE
TpaH3akIMi. 3axBaThl M OJIOKUPOBKHU. ['paHynMpoBaHHBIE H
MpeaUKaTHBIE CHHXPOHW3AIIMOHHBIEC 3aXBaThl.

6 | AamuHHCTpHpOBaHHE
CYB/

AJMUHUCTPATOpPhl U KOHEYHBIE I0JIb30BATEIN: NpaBa U
¢yukuun DBA. Ilpumep cuctem ympasnenust b/l. OcHoBHbIe
GyHKIMM U KOMIOHEHThl. OcoOeHHOCTH  paboThl B
rereporeHHod  cpene.  CraHpgaptusanus — NPOTrPaMMHBIX
uHTephErCcoB.

7 | CpaBHUTENBHBIE

xapakrepuctukn  SQL
CVBJ. CoBpemeHHbIE
HaIpaBJICHUs Pa3BUTUS

CYBJ

Cpasuurenbhble xapakrepuctuku Oracle 101, MS SQL
Server, IBM DB2, Informix, Postgress Ha kaxmom wu3
OCHOBHBIX 3TanoB (YHKIIMOHUPOBAHUS: KOH(PUTYPUPOBAHHE
CHUCTEMBbI, MOHHUTOPHHT, HACTpOWKa, 00pabOoTka 3ampocoB,
pa3zpaboTka  CEepBEpPHBIX u KJIMEHTCKHUX MOAYJIEH.
[IpyHrMaeMble BO BHUMaHue (DaKTOPhI: MAKCUMAJIBHOE YHCIIO
NoJb30BaTeNel  OJHOBPEMEHHO ofpamaronmxcs K 06ase,
XapakTepucTuku knueHtckoro I10; anmapaTHble KOMIIOHEHTHI
cepBepa, CepBepHasl ONEpallMOHHAsI CUCTEMA.

WNHTennekTyalbHblld aHaNW3 JaHHBIX. MHOromepHoe
MpeacTaBlIeHue NaHHbIX. B3aumoneinctsue WEB-TexHonorui
u 0a3 paHHbIX. CuctemMbl HHPOPMAIMOHHON MOAIEPKKU
npuHATUs pereHnii. KoprnopaTuBHble HOpTab.

4 OOpa3oBaTe/ibHbIE TEXHOJIOTHH

Jns npoBeneHusi y4dyeOHBIX 3aHATUN MO JUCHUIUIMHE HCIOJB3YIOTCA pa3nyHbIe
oOpa3oBaTenbHble TEXHOJNOTHH. Jlng opraHu3anmuym ydeOHOTO Tpolecca MOXKET ObITh




HCIIOJIb30BAHO  3JICKTPOHHOC
TECXHOJIOTHH.
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oOyueHne W (WIM) JUCTAaHIIMOHHBIE O0Opa30BATEIbHbBIE

5 Ouenka mIaHNpPyeMbIX pPe3yJIbTATOB 00yUYeHHUs

5.1 CucreMa oueHUBAHUA

dopma KOHTPOIA Makc. KOJIM4ecTBO OaJIJIOB
3a o1Hy Bcero
paboTy
Tekyuuii KOHTPOJIb:

- 3aIIUTa MPAKTUIECKUX pabOT 20 6atoB 60 6aoB
IIpomexxyTouHas arrecranus 40 6annos
(3a4eT ¢ OLIEHKOM)

Hroro 3a 3 cemectp 100 GaymoB

- 3aIIUTa MPAKTHIECKUX pabOT 20 6ammoB 60 GammoB
[TpomexyTouHas aTTecTalus 40 6anoB
(9K3aMeH)

Hroro 3a 4 cemecTp 100 6amoB
Hroro 3a nBa cemecrtpa 200 6amnoB
(TMCIUTIINHY)

[Moy4eHHBII COBOKYITHBII pe3yIbTaT KOHBEPTUPYETCS B TPAAUIIMOHHYIO IIIKATy OLIEHOK H B
HIKalry olleHOK EBpormelickoii cucteMsl nepenoca u HakoruieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHM C TaOIUIIEH:

100- TpaguuyoHHas 1mKana HIkana ECTS
OaJuIbHAs
IIKaja
91 — 100 OTJINYHO 3a4TEHO A
83-90 B
7582 XOpomIo C
61 —-74 D
51 — 60 YIOBJICTBOPUTEIHHO E
31-50 FX
0—30 HEYAOBJIETBOPUTENBHO | HE 3aYTEHO F

5.2 KpwuTtepuu BbICTABJIECHHUSA OLEHKH O TUCUMUIJIMHE

«3a4YTCHO»

banabl/ Ouenka no Kpurepun oueHKH pe3yJabTaTOB 00y4eHHs 110

Mkana AUCHMIIHHE AUCUHMIIHHE

ECTS

100-83/ COTIIUIHOY/ BricTaBnsiercst o0y4aromemycsi, €ciii OH ITyOO0KO U

A.B «3a4TEHO IPOYHO YCBOMJI TEOPETUUYECKUN U MTPAKTHUECKUI
(oTm4HO )»/ MaTepHall, MOXKET IMPOJAEMOHCTPUPOBATE 3TO Ha 3aHATHAX

U B XOJI€ MPOMEKYTOYHOHN aTTECTAIIUH.

OO0yuaromuiicst HICUEPIBIBAIOIIE U JOTHYECKU CTPOMHO
M3JaraeT yueOHbIH MaTepuall, YMEET yBI3bIBATh TEOPHUIO C
MIPAKTUKOM, CIIPABIISICTCS C PEIICHUEM 3a/1a4
npo¢eCCHOHALHON HANPAaBIEHHOCTH BEICOKOTO YPOBHS
CJIO)KHOCTH, MPABUILHO 00OCHOBBIBAET MPUHSITHIC




Banany/
HIkanaa
ECTS

OueHka no
JUCHUILTMHE

Kpurtepun oneHkn pe3yjbTaToB 00y4eHHs 110
AUCLHMILIAHE

pELICHHS.
CB000/IHO OpUEHTHPYETCS B YUeOHOH U
npodecCHOHaIBHON JTUTEpaType.

OneHka 1o JUCLHUIUIMHE BBICTABIIAIOTCS 00YYaroIEeMycs C
y4E€TOM PE3yJIbTATOB TEKYIIEH U TPOMEKYTOUHON
aTTECTALUN.

Komnerennun, 3akpeninéHusle 3a JUCHUIUIMHOM,
c(OPMHUPOBAHBI HA YPOBHE — «BBICOKHI».

82-68/

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

BricTaBisiercst 00yJaromemycsi, €ClIi OH 3HAeT
TEOPETHUUECKUI U MPAKTUUECKUI MaTepHrall, FPAMOTHO U MO
CYILIECTBY M3JIaraeT €ro Ha 3aHIATHUSIX U B XOJI€
MIPOMEXKYTOYHOM aTTECTAlU, HE AOMYCKAasl CyLIECTBEHHbBIX
HETOYHOCTEH.

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

JlocTaTouHO XOPOIIIO OPHEHTUPYETCS B yUeOHOU U
npodeccuoHanbHOM TUTEpaType.

OreHka o JUCIUILIMHE BBICTABISIOTCS 00yJaromeMycst ¢
YYETOM PE3YIbTATOB TEKYLIEH U MPOMEKYTOYHOM
aTTeCTaIUU.

KomnereHnuuu, 3akperi€¢HHbIe 32 TUCIUTIIIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHIi).

67-50/
D.E

«yIIOBIICTBOPH-
TEIILHOY/
«3a4TEHO
(yZnoBieTBOpUTEIH
HO)»/

«3aUTCHO»

BricTaBnsiercst o0ydaromemycsi, €ciii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUYECKUI U MPAKTUUECKUI MaTepurall,
JIOTYCKaeT OTJENIbHbIE OMIMOKH MPH €T0 U3JI0KEHUU Ha
3aHATHUAX U B XOJ€ IPOMEXYTOYHOU aTTECTALMH.
OOyyaronuiics UCIIBITHIBACT OIpeIeIEHHbBIE 3aTPYAHCHUS
B IPUMEHEHHUH TEOPETUYECKUX IOJI0KEHUM ITPU PEILICHUH
MPAKTUYECKHX 3a7a4 MpodecCHnoHaNbHOM HAIPaBIEHHOCTH
CTaHIApPTHOI'O YPOBHS CJIIOKHOCTH, BJIAJI€ET
HEO0OXOIUMBIMHU JUISL 5TOTO 0a30BBIMH HAaBBIKAMU U
NIpUEMaMH.

JIeMOHCTpHUpYET TOCTATOYHBIN YPOBEHb 3HAHUS yUeOHOM
JIUTEPATYPBI 110 AUCLUIUIMHE.

OneHka no JUCHUILIMHE BBICTABISIOTCS 00y4daromeMycs ¢
y4E€TOM PE3yJIbTATOB TEKYIIEH U TPOMEKYTOUHOM
aTTeCTalUu.

Komnerennuu, 3akpeniéHuble 3a JUCHUIUIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «JIOCTATOUYHBII).

49-0/
F,FX

«HEYIOBIIETBOPUTE
JIBHOY/
HE 3a4YTEHO

BeicraBisieTcs o0y4aromemMycs, €cJid OH He 3HaeT Ha
0a30BOM ypOBHE TEOPETHYECCKUI U PAKTHYECKUI
MaTepHall, JI0IycKaeT rpyObie OmMOKY IpHU ero
W3JI0KEHUH Ha 3aHATHAX U B XOJ1€ TIPOMEXKYTOUHON
aTTeCTallHH.

OOyyaronuiicsi HICIIBITHIBACT CEPhE3HBIC 3aTPY,THEHUS B
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Bbanasl/ Ounenka no Kpurtepun oneHkn pe3yjbTaToB 00y4eHHs 110
Ilkana AUCLHMILIAHE AUCLHMILIAHE
ECTS

NPUMEHEHUU TEOPETHUUECKUX MOJIO0KEHUI MPU pelIeHUH
MPAKTUYECKHX 33124 MPO(HEeCCHOHAIBHON HAPABICHHOCTH
CTaH/IapTHOT'O YPOBHS CII0)KHOCTH, HE BJa/ieeT
HEOOXOUMBIMU JIJIs1 3TOTO HABBIKAMU M TPHUEMAMHU.
JleMoHCTpHpYyeT parMeHTapHbIE 3HAHUS YUECOHOM
JUTEPaATyphl 110 TUCLHUIUIMHE.

OneHka no JUCHUILIMHE BBICTABISIOTCS 00y4daromeMycs ¢
y4E€TOM PE3yJIbTATOB TEKYIIEH U TPOMEKYTOUHON
aTTeCTalllu.

KomnereHiuu Ha ypoBHE «JOCTaTOUHBINY, 3aKPEIUIEHHBIE
3a TUCIUIUIMHOM, HE COPMUPOBAHBI.

[Tpu onleHUBaHUM 3aIUTHI TPAKTHYECKON paOOTHl YUUTHIBACTCS:

- TIOJHOTa BBITIOJIHEHHOW paboOThl (3a/J[aHHUE BBITIOJIHEHO HE TIOJHOCTHIO W/WIN
JOTYIIEHBI IBe B 00Jiee OITMOKH WIIM TPU U OoJiee HETOUYHOCTH) — 1-8 Gaia;

- 000CHOBAaHHOCTB COJICPKAHHSI ¥ BBIBOJIOB pa0OTHI (3a/1aHKE BBITIOJHEHO MOJTHOCTBIO,
HO O00OCHOBaHHWE COJICP)KaHMSI U BBIBOJIOB HEJIOCTATOYHBI, HO PACCYKICHUS BepHBI) — 9-16
0aJIoB;

- paboTa BBINOIHEHA TIOJTHOCTBIO, B PACCYKIACHUSX U 000OCHOBAaHHH HET MPOOEIIOB HITH
OIIMOOK, BO3MOKHA OJIHA HETOYHOCTh -17-20 0asios.

3arem OajuTbl KOHBEPTHUPYIOTCS B KOJIMYECTBO OAJIJIOB B CEMECTPE COTJIACHO TaOJIHIIE.

IIpomexyTouHas aTTecTanus (IK3aMeH)

[Ipu mpoBeneHUM NPOMEKYTOUHOW aTTECTAIlMM CTYACHT JIOJDKCH OTBETUTh Ha 2
BOIIPOCA TEOPETUIECKOTO XapaKTepa.

[Ipu onleHMBaHUM OTBETA HA BOMPOC TEOPETUIECKOTO XapaKTepa YUUTHIBACTCS:

- TEOPETHUYECKOE COJIEp’)KaHNe HE OCBOCHO, 3HAHUE MaTepuasa HOCUT (pparMeHTapHbIN
XapakTep, HaT4uue TpyosIx ommoOok B otBeTe (1-10 6amioB);

- TEOPETHUYECKOE COJCpKaHHEe OCBOCHO YaCTHYHO, JOMYIIEHO He Ooliee NBYX-Tpex
HegoueToB (11-20 6amoB);

- TEOPEeTHYECKOE COJEpKaHWE OCBOCHO IOYTH IMOJIHOCTHIO, JOMYIIEeHO He Oolee
OJIHOTO-JIBYX HEIIOYETOB, HO OOYYAIOIIMICS CMOT OBl UX MCIPABUTH camocTosATeabHO (21-30
0aioB);

- TEOPETHYECKOE COACpP)KaHUE OCBOCHO IOJHOCTHIO, OTBET TOCTPOCH TI0
cobctBeHHOMY TUTaHy (31-40 GaoB).

5.3 OueHouyHble cpeacTBa (MAaTEPHAJIbI) ISl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTAMM 00y4aIOUIUXCS N0 JUCHHILIHHE

Bompocsr k Tekymeit arrectanuu (OITK-2, TTK- 7)
B 4em cyTh HCIIOIB30BAHUSI MEXaHU3MA TPAH3AKIMIA?
W3MEHEHUS B 0a3y JaHHBIX BHOCSTCS KaXKJIOM orepanuei
N3MCHCHUS B 6&3}/ JAaHHBIX BHOCATCA TOJIBKO ITIOCJIC BBIIIOJIHCHUA Bcel II0CJIEA0BATCIbHOCTU
ONepalyii , BXOASIINUX B TPAH3AKIIUIO, €CJIM OHU BBIIIOJIHEHBI YCIIEIIHO
N3MCHCHUS B 6213}/ JAaHHBIX BHOCATCS TOJIBKO aIMUHHUCTPATOPOM 68.3]:1 JaHHBIX
U3MEHEeHUs B 6a3y JaHHBIX BHOCATCS TOJIBKO MPU OIPEAEICHHBIX YCIOBUAX
IIpu kakuX ycJ0OBHAX CHCTEMA MeHsIeT JaHHbIe B 0a3e JaHHbIX?
10 3aBEPLICHUIO TPAH3AKIMK U [0 OIIEpaTopy commit
M0 3aBEPUICHUIO KaXK/I0M ONepaluy TPpaH3aKIUuU
M0 YKa3aHUIO aJIMUHUCTPATOpa
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10 OTNePaToOpy MOAU(PUKAIIUU TaHHBIX

Ju1s1 yero Begercs sKypHaJ TPaH3aKLuUii?

JUTSL aHAIWU3a IEUCTBUM ¢ 0a30i JaHHBIX

JUTSl ICTIOJIb30BaHUS IPUKJIAAHBIMA IPOrpaMMaMHU

JUTSI IPOBEPKH MPABUIIBHOCTU JaHHBIX

TSI BOCCTAHOBJIECHHUS 0a3bl JaHHBIX

HNupexcupoBanue B 6a3ax JaHHBIX HCNIOJIb3YeTCS A ...

yMEHBIIIEHUsT 00beMa 0a3bl JaHHBIX

3amUThl 0a3bl JAaHHBIX OT HECAHKITMOHUPOBAHHOTO JOCTYTIA

YCKOPEHHUS ONEepaluii MOMCKA U COPTUPOBKHU

KOPPEKTHOCTH BBITIOTHEHUS 3aIIPOCOB K 0a3e TaHHBIX

Boiboepute HeBepHylo pekoMeHAaNNI0 PU cO31aHNU 00beKTa ""HHIeKc' .

[Ipu cozmanum nHIEKCa HEOOXOUMO MTPOAHATN3UPOBATh, KAKHUE 3alPOCH] HAMPABIISIOTCS K
nanHo# Tabmuie. Ecim 5To B ocHoBHOM 3amnpockl SELECT, To HY»XHO c03/1aTh HHIEKCHI JJIS
CTOJNOIIOB, IO KOTOPBIM MTPOU3BOIUTCS BRIOOPKA JAHHBIX JIJISl YCKOPEHUS BBHITIOTHEHUS
3aIpOCOB.

Ecnu Tabnuna nocrosiHHO o0HOBsieTes (BoinomHstoTes oneparopsl INSERT, UPDATE,
DELETE), To xonu4ecTBO MHIEKCOB HEOOXOIMMO CBECTH K MUHUMYMY, T.K. 3HaYUTEIbHAS
4acTh PECYPCOB cepBepa OyAeT 3aTpauuBaThCsl HA OOHOBICHHE HH/IEKCOB.

Tak Kak MHJIEKCHI TO3BOJISIIOT YCKOPHUTH ONEpalliy BCTABKU JaHHBIX B TaOJINIly, HEOOXOIUMO
CO3/1aBaTh UHJEKCHI JIsl 4ACTO U3MEHSEMBIX TaOIuII.

Bbi0epuTe 00beKThI, KOTOpPbIE HENMOCPEICTBEHHO He OTHOCATCH K 00beKTaM 0a3bl
JaHHBIX BO BHENIHell maMATH 0a3bl JaHHBIX.

Nunexcrl

Kypuanbaas uadopmanms

Crny>xebHast uHpopmanus

CTpoKH OTHOILIECHH

Moynu npuKIIaIHbIX TPOrPaMM

Kakoe BbIcKka3bIBaHNE HECNIPABEAJIMBO M0 OTHOLIEHUIO TepMuHa « TpaH3akuus)
Kaxxnas TpaH3akuus HauMHAETCA MPU LENOCTHOM COCTOSHUM B/l M TOJKHA OCTaBUTH 3TO
COCTOSIHHME LIEJIOCTHBIMU I10CIIE CBOETO 3aBEPILICHUS

Jns monnep;xanusi OrpaHMYEHUN IETOCTHOCTH HE JIOIYCKAEeTCsl UX HAPYIIECHUE BHYTPH
TpaH3aKIUU.

TpaH3akuu pa3HbIX MOJIB30BATENEH HE TOJKHBI MelIaTh ApyT apyry. MHade rosops,
TpaH3aKLKs JOHKHA paboTaTh TOJNBKO C HEMPOTHBOPEUYUBBIMU JTaHHBIMH, HE UMeES IOCTYIIA K
IIPOMEKYTOYHBIM PE3YJIBTATAM.

Pe3ynbTathl paGoThI BHITOJHEHHOW TPaH3aKIUU JOKHBI COXPAaHUTHCS B 0a3e TaHHBIX, TaxKe
€CJIM 10 3aBEPIICHUH TPAH3AKIIUU TPOU30MIET COOM CUCTEMBI.

TpaH3akIMK pa3HbIX MOJIB30BATENEH HE TOJKHBI MEIIaTh APYT APYTY.

Kakoro ypoBHs1 H30JJMPOBAHHOCTH TPAH3aKLMIi He CyllleCTBYeT

OTCcyTCTBHE 3aIMCH «TPSI3HBIX TaHHBIX)

OTcyTCcTBHE NOTEPSHHBIX U3MEHEHHIA.

OTcyTCTBHE YTCHHUS «TPSI3HBIX JaHHBIX).

OTcyTCcTBHE HETIOBTOPSIIOIIUXCSA YTEHUH.

st yero ucnoandyercs o0bekt Trigger?

JUnist 3a1aHus 3Ha4EHUS CTOJIONA IO YMOJIYaHUIO (€CIIM OHO SIBHO HE ONPEENICHO IPU BCTAaBKe
CTPOKH)

Jist paboThI ¢ BBIOOPKOM 3HAUEHUH U3 0a3bl JAHHBIX I10 3aMPOCy KaK ¢ BUPTyaJbHOU
KJIMEHTCKOU Tabmauuen

Jlnist orpaHUYeHUs [Uana3oHa 3HaYeHHU, XpaHUMBIX B CTOJIOLIE TaOIHIIbI

J11st paboTHI «3aIuCh 3a 3aIKMChI0» ¢ BEIOOpKaMu 3a 0a3bl JaHHBIX
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J1Jist KOHTPOJISl MPAaBUIILHOCTH BBOJAA U MoIU(BUKAIHiA TaHHBIX B B[
st yero ucnosan3yercs o0beKkT View
Jiist 3aianust 3HaYeHHsI CTOJIONA TI0 YMOTYaHUIO (€CIIM OHO SIBHO HE OTPEICNICHO MPHU BCTaBKE
CTPOKH)
Jliist paboTHhI ¢ BRIOOPKO# 3HAYEHHI U3 0a3bl TaHHBIX TI0 3aMPOCY Kak ¢ BUPTYaIbHON
KJIMEHTCKOU Tabmuei
Jlyis orpaHUYeHUs AWaa30Ha 3HAYSHUH, XpaHUMBIX B CTOJIOIIE TaOIUIIBI
Jl1s paboThI «3amKCh 3a 3aIIUCHIO» C BEHIOOpPKaMU 3a 0a3bl JaHHBIX
... - 3TO CHIEHAJIBHBIA BUI IPOLEAYPbl, KOTOPbIH BHINOJIHAETCH cepBepoM 0a3 TaHHBIX
XpaHumas npoueaypa
Tpurrep
Nunexc
Orpanunuenue
«e. = ITO CHENHAIBHBIA BUI MPOLEYPbl, KOTOPbIH HeJIb3sl BHI3BATH U3 KJIAMEHTCKOT0
NPWIOKEHUS M CBA3aH C HEKOTOPBHIM COObITHEM, BO3HUKAIOLIEM MPH PeJAKTHPOBAHUMN
o0bekTa bJ]
XpaHuMmas npoieaypa
Tpurrep
HNupexe
[IpencraBnenue
... = 3TO CHIEHAJIBbHAS TA0IUIA, IPEACTABIAIONIAA CHHCOK HOMEPOB 3anucei u
YKa3bIBAOIIAs B KAKOM MOPSJIKe UX HYKHO NMPEICTABJATH
XpaHuMas npoieaypa
Tpurrep
HNunexe
[IpencraBnenue
... -3TO BHPTyaJbHasi Ta0JMLA, NPEIOCTABIAIONIANA JAHHbIE U3 OAHOH WM
HECKOJIbKHX PeajbHbIX TA0UIL
XpaHuMas npoieaypa
Tpurrep
Hanekc
[IpencraBnenue
Yro Takoe SQL?
S3bIK pa3MeTKH 0a3bl JAaHHBIX
CTpyKTYpHpOBaHHBIN S3BIK 3aIIPOCOB
SI3bIK IpOTpaMMHUPOBAHUS HU3KOTO YPOBHSI
SI3BIK IpOrpaMMUPOBAHHUS BEICOKOTO YPOBHS
SQL npeana3sHaueH 1Jisi padéoThl ¢
HepapxudeckruMu MOAETSIMU JaHHBIX
CeTteBbIMH MOJIEISIMU JAaHHBIX
PensumoHHBIMU MOJIENIAMU JAHHBIX
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
Kakasi u3 npeacTaBjJeHHbIX KOMaH/I CJIY:KUT JI H3MEHEHHUS CTPYKTYPbI
cyuiecTByomei Tadanubi?
ALTER TABLE
SELECT
CREATE TABLE
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DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

Kakasi u3 npeacTaBjJeHHbIX KOMAH/ CJYKUT AJIsl MOAU(PUKATMA JaHHBIX B TA0annax?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

INSERT INTO

Kakue u3 npeacraBjieHHbIX KOMAaHJ CIYKaT AJIsl yIaJdeHHs Ta0aubI?

ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

Jast yero ucnosab3yercst komanaga GRANT?

Jl1s Ha3HaueHUs MOJIH30BATEINsAM MIPaB IOCTyMa K 00beKTaM 0a3bl JAaHHBIX

Jli1 mostydeHus SKCKIIF0O3UBHOTO 1paBa A0CTyIa K 6a3e JaHHbBIX

Jlnis 3anpernienus qocTyna nojib3oBareneil K 00beKTam 0a3bl JaHHBIX

JI71s1 OTKJIOHEHUS TIPaB POJIM MOJIH30BATENS HA IOCTYN K 00beKTaM 0a3bl JaHHBIX

Juis1 yero ncnoJsb3yercs komanaa REVOKE?

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

Jl7is OTKJIOHEHUS TpaB MOJIb30BaTEN Ha JOCTYI K 00BheKTaM 0a3bl JaHHBIX

Kakoii U3 nepeuyncieHHBIX ONMEPATOPOB OTHOCUTCS K SI3bIKY YNPaBJIeHUS TaHHBIMHU
(DCL)?

Update - u3meHeHue 3HaYCHUN B MOJSIX TaOIHUIIBI

Grant — cozganue B cucTeMe 0€30MacCHOCTH pa3pelaronieil 3anicy I MOJIb30BaTeNs
Select —BbIOOpKA CTPOK, YIOBIETBOPSIONIUX 3aJaHHBIM YCIOBHUSIM

Create — co3ganue TaOIUIIbI, HHACKCA

Drop — ynanenue TaOJIUIIbI

Alter — u3BMeHeHUe CTPYKTYpbI TaOIHIIbI

Insert — BcTaBka CTpOK B TaOIHUILY

Delete — ynanenue cTpok u3 TaOIUIIbI

Kakoii U3 nepeyncieHHBIX ONEPATOPOB OTHOCUTCS K SI3BIKY ONpeaeeHusT JTaHHBIX
(DDL)?

Update - u3meHeHue 3HaYCHUN B MOJSIX TaOIHUIIBI

Grant — coznanue B cucTeMe 0€30MacHOCTH pa3pelaonieil 3anicy Ui MoJIb30BaTeNs
Select —BbIOOpKA CTPOK, YIOBIETBOPSIIONIUX 3aJaHHBIM YCIOBHUSIM

Create — co3ganue TaOIUIbI, MHACKCA U T.1.

Insert — BcTaBka CTpOK B TaOIUILYy

Delete — ynanenue cTpok u3 TaOIUIIbI

Deny - coznanue B cucreMe 6€30MacHOCTH 3alpeliaomieid 3anucu JUisl oJIb30BaTeNs
Kakoii n3 nepevyuc/ieHHbIX 0NIEPATOPOB OTHOCUTCS K SI3bIKY MAHUILYJIMPOBAHUSA
aanabiMu (DML)?
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Update - u3mMeHeHHe 3HaYCHUH B MOJIAX TaOJIUIIBI

Grant — cozanue B cucteMe 0€30MacHOCTH pa3pelaronieil 3anicy i MoJIb30BaTeNs
Create — co3maHue TaOIMIILI, HHAEKCA

Drop — ynanenue Tabauiibt

Alter — uU3MeHeHHUE CTPYKTYPhI TaOIHIIBI

Insert — BcTaBka CTpOK B TaOIHUILY

Yro nenaer oneparop INSERT?

BCTaBJISIET CTPOKY C 3aJaHHBIMU 3HAUEHUSIMU JIEMEHTOB B TaOJIHILY

BCTaBJISIET CTONIOCL C 3alaHHBIMHU 3HAYCHUSMHU SJIEMEHTOB B TaOJIUILY

BCTaBJISIET CTPOKY C 3aJJaHHBIMU 3HAYEHHUSIMH JIEMEHTOB U 3HAUCHUSIMH I10 YMOJYAHUIO B
TaOIUIy

BCTaBJISIET CTOJIOEI] C 3a/laHHBIMH 3HAUYEHUSIMU 3JIEMEHTOB U 3HAYEHUSIMHU I10 YMOJIYaHUIO B
TaOIUIy

B kaxoMm npenno:xkennu oneparopa INSERT yka3biBaloTcsl BecTaBiisieMble B Ta0IUILy
3HAYeHHsA?

INSERT

VALUES

FROM

WHERE

Kakue ciy:ke0Hble cJI0Ba MOI'YT HCII0JIb30BaThcsl B onepatope INSERT?
FROM

WHERE

VALUES

GROUP BY

Kakue ciy:ke0HbIe €JI0Ba MOTYT HCII0JIB30BaThCsl B onepatope DELETE?
WHERE

INTO

VALUES

GROUP BY

Kakue CYB/I oTHOCATCA K KJIMEHT-CepBEePHbIM?

ACCESS

ORACLE

DB2

BORLAND PARADOX

Kakue CYB/I oTtHOcsATCS K daila-cepBepHbIM?

ACCESS

MS SQL-cepsep

ORACLE

INTERBASE

Kakue CYB/l ucnonb3yrorcs AJ1sl Opranu3anmu 0a3 JaHHBIX B KPYIHbIX OPraHu3auusax
(0OTHOCATCS K MPOMBIIIJIEHHBIM)?

ACCESS

MS SQL SERVER

FoxPro

PARADOX

Bompocs! k 3a4eTy ¢ OIleHKOM
1. Ilepeuncnuthy nepcoHanbHble U npodeccuonanbubie CYB/. Kakue Bo3mMoxHOCTH
oOecrnieunBaeT ucnoib3oBanue npodeccuonanbueix CYB/I.
2. Oransl pa3zpadotku AVC.
ApPXUTEKTYpa «KIHEHT-cepBep». OCHOBHOU MPUHIIUIT TEXHOJIOTHH «KIUEHT-CEPBEP»
4. TlonsTHE PE3eHTAIIMOHHON JIOTHUKH, OM3HEC-TIOTUKH U JIOTUKU 00pabOTKH TaHHBIX

98]
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14.

15

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.
40.

41.
42.

15

Mopens yaaneHHOro ynpasieHus qanubiMU FS (Mozaens ¢aiinoBoro cepsepa).
JlocTonmHCTBA M HEAOCTATKU

Mogpens ynaneHHoro goctyna k qanubiM (RDA). JlocTonHCcTBa ¥ HEZIOCTATKH
Mogenb (akTHBHOTO) cepBepa 0a3 maHHbIX. JIOCTOMHCTBA U HETOCTATKU

Monens cepBepa npuiiokeHui. JloCTOMHCTBA U HEIOCTATKH

Apxurektypa cepepa 6a3 naHHbIX. LleHTpanu3oBaHHast apXUTEKTypa U Mojienb 1:1.
Henocratku. ApxurekTypa BbIAEICHHOTO cepBepa (MHOIOIIOTOKOBAsI CepBEpHast
apxurtekTypa). Hegocratku

. ApxuTeKTypa BUpTyaiabHOro cepepa. Hemocrtatku. MHOrOHUTHEBAS

MyJIbTUCEPBEPHAS apXUTEKTypa

. Tumsl napanienusma.
12.
13.

TpeboBanust k 6e30nmacHOCTH pensinoHHBIX CYB]]

[onw3oBarenu CYB/]. O6bextsl noctyna. [Ipusmiernu. Oneparopsl SQL st
YCTaHOBKHM NpuBuieruil. [Ipumepsr.

OcHOBHBIE CIOCOOBI OIpeIeNIEHUs TPy MoJib30oBaTesei. Poiab. Mexanusm poeil.
Coznanmne ponu. [Ipumep

. Ilonstue TPpaH3aKIIHUH. CBolicTBa TPaH3aKIH. BapI/IaHTLI 3aBCPUICHUA TPAH3AKIINU.
16.

Pacmmpennas moaens Tpan3zakuuu. Cmech Tpanzakuuid. ['paduk 3amycka Habopa
TpaH3aKIUH.

[IpoGnems! napamienbHol paboThl Tpan3akiuil. [Ipobiema norepu pe3yabTaToB
oOHoBneHus. HeakkypaTHOoe cUMThIBaHHE

[IpoGnems! napamienbHol paboThl Tpan3akiuil. [Ipobiema HeCOBMECTUMOIO aHAJIM3A.
Konkypupyromue tpanzakiuu. KoHQaukTel Mex 1y Tpanzakuusmu. ['paduku 3amycka
Habopa Tpan3akuuu. CriocoObl pa3perieHus] KOHKYPEHIUI MEXKIy TpaH3aKIUSMU.
Tunel 6okupoBok. [IpoTokon gocTyna K JaHHBIM. Y POBHU OJIOKHPOBAHMUS.
VYnpasienue TpanzakiuusmMu. Komanapl ynpaBieHus: TpaH3aKIUSIMH.

SIBHBIE TpaH3aKUMU. BioxeHHbIE TpaH3aKIUU

VYnpaieHnue 6J0KUpOBKaMH

TynukoBbie OJTOKHPOBKU

YpoBHM U30IALUA

Pexxumbr SQL. Ilporecc BoimonHeHUs onepatopos sql

Knaccudukanus ¢aiinos u GaityioBeIX CTPYKTYp

@ailsibl IPSAMOTO U MOCJIEJ0BATEIBLHOIO JOCTyIIa

Hoctyt k ¢aitny ¢ uCroyib30BaHUEM METOOB XEITUPOBAHUS

[TonsTue komnu3ui. Merozsl pa3pereHus KOJUIU3un

[Nonsarue naaexcHOro Qaiina. [InoTHBII nHAEKC. HermoTHEIM nHAEKC.

HNupexcsl B Buae B-nepeBbes.

KnacrepuzoBaHHbIN HHIIEKC

Hexnacrepru3oBaHHbINM HHACKC

[IpencraBnenue cBs3u 1:M B cTpykTypax xpaHeHus. OJHOHaIIpaBJICHHbIE YKa3aTelu.
[Ipumep. JIByHanpasiieHHble yKa3arenau. [Ipumep. ANropuTm noucka 3amnmucu B CBA3SIX
:-M

WHBepTHUpOBaHHBIE CIUCKU

CrpaHuuHas opraHu3alus JaHHbIX. DKCTEHThL. THUIBI 3KCTEHTOB. THIBI CTpaHUL.
[TapameTpsl cTpanu

Crpanuup! pa3menienusi. Ctpanuipl JaHHBIX. CTpoKU AaHHbIX. HAEKCHBIE
CTpaHuLbl. TEeKCTOBBIE CTPAHULIBI.

Crpykrypa daitnoB B Ms SQL Server. Paznensiemas maMsthb

Cpasuutenbnbie xapakrepuctuku SQL CYBJ: Oracle, MS SQL Server, IBM DB2,
Informix

Kondurypauuu Tumnsl nosns3oBateneil.

Apxurektypa (pu3nYecKuil ¥ JJOTHYECKUN YPOBEHbD)
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43. Tabnuunblie npocTpaHcTBa. CErMEHTHI, YKCTEHTHI U OJIOKH JTaHHBIX.
44. Ox3emmurip. SGA, PGA
45. Iporecchl. 7 OCHOBHBIX (DOHOBBIX MPOIIECCOB
46. Oyuxunu CYB/l. MHcTannauus
47. Ilporpammuble cpeactBa Oracle. OcHoBHble QyHKUuU ynpasiaeHus. CozgaHue
I0JIb30BATENS M HACTPOMKA MpaB JI0CTYyIA.
48. O6bekThl B/
49. Cozganue tadauil. TUIIBI JTaHHBIX
50. Co3naHue MHAEKCOB
51. Coznmanue npeaCcTaBICHUI
52. Co3pnaHue nocinenoBaTenbHOCTER
53. OnpeneneHHbIe TOIB30BaTENIeM TUITBI JaHHBIX. COo3/1aHNe CHHOHUMOB
54. Co3naHue orpaHMYeHUN
55. Co3nanue TabJIUYHBIX TPOCTPAHCTB
56. OcHoBHBbIE NOHATHS U KOHCTpYKIMK SQL. Apxurektypa SQL
57. llognepxxuBaemblii  Habop cumBoioB SQL. Apudmernueckue onepatopbl u
OIepaTopbl OTHOIIECHHUS
58. CtpykTypa nporpammsl u nepemMennsie SQL
59. YcnoBHble onepaTopsl
60. ke
61. Kypcopsl
62. XpaHuMble MpoLeaypsbl
63. OyHKIUHU
64. Tpurrepsl
Bompocsl k 3x3ameny
ApXUTEKTYpa «KIHEHT-cepBep». OCHOBHOM MPUHIIMIT TEXHOJIOTHUH «KIUEHT-CEPBEP»
[TonsATHe Npe3eHTallMOHHON JTOIUKH, OU3HEC-JIOTUKU U JIOTUKH 00pabOTKH JaHHbBIX
Mogenb yaanenHoro ynpasieHus: faHasiMu FS (Monens ¢aiimoBoro ceppepa).
JlocToMHCTBa ¥ HEAOCTATKU
Mogensb yaanenHoro noctymna k 1anabiM (RDA). loctouHncTBa 1 HETOCTaTKA
Monens (akTUBHOTO) cepBepa 0a3 qaHHBIX. JJOCTOMHCTBA U HEJJOCTATKU
Mojens cepBepa NpHIIOKEHHUN. JJOCTOMHCTBA M HETOCTATKU
Apxurektypa cepepa 6a3 naHHbIX. LleHTpanu3oBaHHast apXUTEeKTypa U Mojenb 1:1.
HenocraTku. ApxuTeKkTypa BbIJIEJICHHOTO cepBepa (MHOIOIIOTOKOBAsI CEpBEpHas
apxutekTypa). Hemocratku
Apxurektypa BUpTyajabHOro cepBepa. Hepoctatku. MHOroHuTHeBas MyJjabTHCEpBEpHAs
apXUTEKTypa
Tunel napamienusma.
TpeboBanus k 6e3onacHocTy pensiuuoHHbIX CYBJ]
[onb3oBarenu CYB/l. O6bexThl noctyna. [IpuBuneruu. Onepatopsl SQL as ycraHOBKU
npuswiiernii. [Ipumepsr.
OcHoBHbIE CIIOCOOBI OIpeeIeHMsI TPYII MoJb30BaTenel. Poib. Mexanusm poseil.
Coznanue ponu. [Ipumep
[Tonsatue Tpanzakiuu. CBoWCTBa TpaH3aKIUU. BapuaHThl 3aBepilieHUs TPAH3AKIUH.
Pacmmmpennas monens Tpan3akuuu. CMech Tpanszakiuil. ['paduk 3amycka Habopa
TpaH3aKIUH.

. [Ipo6nemb! mapamnnenbHOl paboThl TpaH3akuuii. [IpobiiemMa nmotepu pe3ynbTaToB

oOHoBieHUA. HeakkypaTHOoe cunThIBaHNE

[Ipo6aemsl napaiiensHol paboThl TpaH3akuuil. [Ipobiema HeCOBMECTUMOrO aHaIM3a.
Konkypupyrommue tpanzakiun. KoHQIUKTE MeX Ty TpaHzakuusMu. [ paduku 3amycka
HaOopa Tpan3akuu. CriocoObl pa3pelieHns KOHKYPEHLIUH MeXy TpaH3aKIUsAMH.
Tuns! 6;10KkupoBOK. [IpoTOKON NOCTYIA K JaHHBIM. Y POBHU OJIOKHMPOBAHUS.
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VYupasienue Tpan3akuusamu. Komanapl ynpaBieHus TpaH3aKIUSIMHU.

SIBHBIE TpaH3akuMK. BioXeHHbIE TpaH3aKIUA

VYnpasienue 6J0KUPOBKaMU

TynukoBbie OJOKHMPOBKU

YpoBHU U30IALUU

Pexxumbr SQL. [Ipomecc BeimoaHEHUST 0TIepaTopoB sql

Knaccudukanus ¢aiinos u ¢pailioBbIx CTPYKTYp

@aiiJibl TPSMOTO M MOCJIEIOBATENBHOTO TOCTYyTa

JlocTyn K ¢aiiiy ¢ UCHOJIb30BAHUEM METOJIOB XCIUPOBAHUS

[TonsaTne Komm3nii. MeToasl pa3peleHns KOJUTU3Hil

[MonsTue unaexcHoro gaiina. [lnoTHeIi nHASKC. HEMIOTHBIN HHICKC.

HNupexcsl B BUAe B-nepeBbes.

Kiactepr3oBaHHbIil HHIAEKC

Hexnactepu3oBaHHbBIN HHAEKC

[IpencraBnenue cBs3u 1:M B cTpykTypax xpaHeHus. OJHOHAIIpaBJICHHbIE yYKa3aTelu.
[Ipumep. JIByHanpasieHHble yKka3zarenu. [Ipumep. AIropuTM noMCKa 3alucH B CBA3SIX
1:M

HHBEpTHUPOBAaHHBIE CIUCKH

CrpanunuHas opraHu3alus JaHHbIX. DKCTEHTHI. THUMBI 3KCTEHTOB. THUIBI CTpaHuULL.
[TapameTpsl cTpanuL

Crpanuus! pasmenienus. Ctpanunbl JaHHbBIX. CTpOKK AaHHBIX. IHAEKCHBIE CTPAaHULIBI.
TeKkcTOBbIE CTPaHULIBI.

Crpykrypa daiinoB B paznuunsix CYB/l. Paznensemas namsthb

Y4yeboHo-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

CHuCOK HCTOYHUKOB JUTEPATYPHI

OcHoBHasi IMTEpaTypa

1. CoBeroB, b. 5. ba3el manneix : yueOHuK it By3oB / b. f. Coseros, B. B.
IexanoBckuii, B. JI. UepTtoBckoit. — 4-e u3nd., mepepad. u mon. — MockBsa :
WznarensctBo FOpaiit, 2024. — 403 c. — (Briciiee o6pazoBanue). — ISBN 978-
5-534-18479-2. — TekcT : anexktpoHHsbli / OOpa3oBarenbHas miargopma KOpaiit
[cafiT]. — URL: https://www.urait.ru/bcode/535113

2. HecrepoB, C. A. ba3pl JaHHBIX : Y4eOHMK M NpakTHKyM ais By3oB / C. A.
HecrepoB. — 2-e u3zn., nepepad. u gomn. — MockBsa : M3natensctBo FOpaiit, 2024.
— 258 ¢. — (Bspicmiee obpazoBanue). — ISBN 978-5-534-18107-4. — Teker :
anekTpoHHBI // OOpa3oBarenpHas 1uiarpopma IOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/536687

3. Crpyxkun, H. I1. Ba3el maHHbpIX: npoekTupoBaHue : y4eOHHUK ais By3os / H. IL.
CrpyxxuH, B. B. 'onun. — Mocksa : U3natensctBo IOpaiit, 2024. — 477 ¢. —
(Bricmiee oOpazoBanue). — ISBN 978-5-534-00229-4. — TeKcCT : 37IEKTPOHHBIH //
O6pazoBaTenbpHas mwiardopma Opaiit [caiit]. — URL:
https://www.urait.ru/bcode/536006

4. Crpyxkus, H. I1. ba3sl nannsix: npoextupoBanue. [Ipaktukym : yuebHOe ocodue
s By30B / H. I1. Ctpyxkun, B. B. I'omua. — Mocksa : U3narensctBo KOpaiiT,
2024. — 291 c. — (Bricmee obOpazoBanue). — ISBN 978-5-534-00739-8. —
Texcr : amexkrponnslii / ObpaszoBarenbras wiargopma KOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/537149

JlonoHUTeIbLHAS JTUTEpPaTypa
1. Maprumun, C. A. bassl nannbix. [Ipaktuueckoe npumenHenue CYBJ[ SQL- u
NoSQL-tuna pyist npoekTupoBaHus HGOPMAIIMOHHBIX CUCTEM : yueOHOe mocodue


https://www.urait.ru/bcode/536006
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/ C.A. Maptumms, B.JI. CumonoB, M.B. Xpanuenko. — MockBa : UTHOPA-M,
2026. — 368 c. — (Cpennee npodeccuonanpHoe oopazoBanue). - ISBN 978-5-16-
021721-5. - Tekct : AJIEKTPOHHBIMN. - URL:
https://znanium.ru/catalog/product/2236528

2. Umomeuknn, B. M. OCHOBBI HCTONB30BaHUS U MPOSKTUPOBAHUS 0a3 JAHHBIX :

yueOHuK 1 By30oB / B. M. Wmomeuknn. — Mocksa : MznatensctBo FOpaiiT,
2024. — 213 c¢. — (Bwicmiee ob6pazoBanue). — ISBN 978-5-534-03617-6. —
Tekcr : snexktponHsbIit / OOpa3oBarensHas 1uiargopma FOpaiit [caiit]. — URL:

https://www.urait.ru/bcode/535450
3. CracpiinH, B. M. ba3bl gaHHbIX: TEXHOJIOTMH AOCTyMNa : yueOHOe mocobdue ams

By30B / B. M. Craceimun, T. JI. CraceimmnHa. — 2-€ W3[., UCOP. U JAOM. —
Mockga : U3natensctBo FOpaiit, 2024. — 164 c¢. — (Bricuiee oOpa3oBanue). —
ISBN 978-5-534-08687-4. — Tekcr : osnexktpoHHslid // OOpa3oBaTelbHas

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

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

1.

w D

e

o

DNeKTpOHHO-O0MOIMoTeuHas cucTeMa «3HaHUYM» - Pexxum goctyna: http://znanium.com
Ownnaiin-sHIuKIONeAus. - Pexxum noctyna: http://encyclopedia.ru

DNEeKTPOHHBIN cripaBoYHUK «HPOPMUO» 1S BBICIINX Y4eOHBIX 3aBeIeHUI. - Pexum
noctyna: http://www.informio.ru

Koncynwsrantlntoc. [IpaBoBas nogaepxka. - Pexxum gocryna: http://www.consultant.ru/
HaunonaneHblil oTKpbITEINM YHUBEpcUTET «AHTYHWT». - Pexxum nocrymna:
https://www.intuit.ru/

Hayunas 6ubaunorexa PITVY - Pexxum nocryna: http://liber.rsuh.ru/

«CITFORUM»: Ananutnuaeckas nadopmarus B cepe IT. - Pesxxum noctyma:
http://citforum.ru/

6.3 IlpodeccnonanbHbie 6a3bl JAHHBIX U MHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

7

Joctyn k mpodeccruoHanbHbIM 0a3aM JaHHBIX: https://liber.rsuh.ru/ru/bases
WHdopMalmoHHbIE CIPABOYHBIC CUCTEMBI:
1. Koncynbrant Ilnroc

2. Tapanr

MaTepHaJ’leO-TeXHI/I'{eCKOQ odecrneuyenue AUCHHUIIINHBI

st MaTepranbHO-TEXHHYECKOTO 00eCIIeYeHUs JUCITUTUTMHBI HEOOXOUMBI:

- OJ151 IeKYuUlL.

yueOHast ay TUTOPHS,

JI0CKa,

NPOCKTOP (CTAIMOHAPHBIN UM MEPEHOCHO),
KOMIIBIOTEP MU HOYTOYK,

nporpammuoe obecrieuenue (I10).

- 0na npakmu4ecKkux 3auAmuiL.

nabopaTtopus,

JI0CKa,

IIPOEKTOp (CTallMOHAPHBIN WM IIEPEHOCHON ),
KOMITBIOTEP UM HOYTOYK /7S IPeroAaBaTeis,


http://znanium.com
http://liber.rsuh.ru/
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® KOMIBIOTEPHI Il 00yUaroIuXCs,
BbIXOJ B MIHTEpHeT,
* mporpammuoe obecnieuenue (I10).

[Tepeuens nmporpammuoro odecrieuenus (I10)
- OJ18 IeKYulL:

Neni/nt HaunmenoBanue I10 Crioco0 pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro JIULIEH3UOHHOE
2 Windows 10 JINLIEH3UOHHOE
3 Kaspersky Endpoint Security JINIICH3HOHHOE
4 Zoom JIUIICH3UOHHOE

- 0nsl npakmu4ecKkux 3AHAMULL.

Haumenosanue I1O Crioco0 pacpocTpaHeHHsI
Windows 10 JIMIEH3UOHHOE
Microsoft Office 2010 Pro JIMLIEH3UOHHOE
Mozilla Firefox CBOOOJHO PaCIpOCTPAHIEMOE
Kaspersky Endpoint Security JINIICH3HOHHOE
Microsoft SQL Server 2008 JIUTIEH3UOHHOE
Zoom JIMIIEH3UOHHOE

[IpodeccuonanbHbIE TOJTHOTEKCTOBBIC Oa3bl JTAHHBIX:

HanmonanwsHnas anexktponnas 6ubnunoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snekrponnas 6udnuoreka www.elibrary.ru
OnexrponHas oubnuoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

i A e

HNHpopMalinoHHbIE CIIPABOYHbBIE CUCTEMBI:
1. Koncynsrant Ilmoc
2. Tapanr

8 Oo0ecneueHue 00pa3oBaTEILHOIO NMPoOIECCA IJIsI JIUI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0OB

B xome peanu3zanuu JUCHUIUITMHBI HUCIOJNB3YIOTCS CICIYIOIIUE JOMOJHUTEIbHBIC
METOAbI 06y‘~I€HI/I$[, TCKYIIECTO KOHTPOJIA YCII€EBACMOCTHU U HpOMC)KyTO'—IHOfI arrecraluu
00y4aromuxcs B 3aBUCUMOCTH OT UX WHIAMBHYaJbHBIX 0COOCHHOCTEH:

® JIA CJICHBIX U CJ'Ia6OBI/I)I$IHII/IX: JICKIIUN O(l)OpMJ'ISIIOTC?[ B BHUAC DBJICKTPOHHOI'O
JIOKYMEHTAa, TOCTYITHOTO C IMOMOIIBI KOMIIBIOTEpA CO CHEIMATU3UPOBAHHBIM POTPAMMHBIM
O6CCH€‘-I€HI/I€M; IINCBMCHHBIC 3alaHus BBITIOJTHAOTCA Ha KOMIIBIOTECPE CcO
CHEIHUATM3UPOBAHHBIM MTPOIPAMMHBIM OOECIIEYCHUEM WM MOTYT OBITh 3aMEHEHBI YCTHBIM
OTBETOM; 00€CIeunBaeTCsl MHANBUIyaIbHOE paBHOMEpHOE ocBelieHue He meHee 300 mrokc;
JUI  BBINIOJHCHHS 3aJlaHus TPU  HEOOXOAMMOCTH TIPEAOCTABISETCS — YBEIUYMBAIOIICE
YCTPOHCTBO; BO3MOKHO TaKXe HCIIOJIb30BaHHE COOCTBEHHBIX YBEIUYMBAIOUINX YCTPOICTB;
MCbMEHHBIC 3aJlaHusI OQOPMIISIFOTCS YBEITMYCHHBIM IIPU(PTOM; IK3aMeH U 3a4ET MPOBOASTCS
B YCTHOH (pOpME WIIH BBITIOJIHSIOTCS B MMCBMEHHOM (popMe Ha KOMIBIOTEpeE.
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® IS TIAYXUX M CJIA0OCHBIIAIKUX: JIGKIUH O(GOPMIIAIOTCS B BHUIE HIIEKTPOHHOTO
JOKYMEHTa, JMOO TMPEeNoCTaBIsIeTCs 3BYKOYCHIIMBAIOMIAS amlaparypa WHIABUAYATEHOTO
MI0JIb30BAHNUS; MMCHbMEHHBIC 3a/1aHUS BBIMOJIHAIOTCS Ha KOMIIBIOTEpPE B MUCbMEHHOW (opme;
9K3aMeH U 3a4€T MPOBOJAATCS B MUCbMEHHOH (hopMe Ha KOMITHIOTEPE; BOBMOKHO TPOBEICHHE
B (hopMe TECTHPOBAHUSI.

® IS JIAI] C HAPYIICHUSIMHU OTIOPHO-JIBUTATEIILHOTO armapara: JeKIUH o(GpopMIISIIOTCS B
BUJ€  OJEKTPOHHOTO  JIOKyMEHTa, JIOCTYIIHOTO C  IIOMOIIBI0  KOMIbIOTEpa  CO
CTHEIUAM3UPOBAHHBIM TIPOTPAMMHBIM 00€CIIeYeHNUEeM; TUCHhMEHHBIC 3a/IaHUS BBITIOHSIOTCS
Ha KOMIIBIOTEPE CO CHEIHMAIM3UPOBAHHBIM MPOTrPAMMHBIM 00eCIeueHUeM; dK3aMeH M 3a4éT
MIPOBOJISATCS B YCTHOM (hOpMe HITH BBITIOTHSIOTCS B TUCHBMEHHOW (hopMe Ha KOMITBIOTEPE.

[Ipu HEOOXOTUMOCTH NpEeIyCMaTpUBACTCS YBEIMUYEHHE BpPEMEHH MJIsi IOATOTOBKH
OTBeTA.

[Iponenypa mpoBeaeHUss MPOMEKYTOUHOM — arTecTauMu Ui OOydaroUIMXCs
YCTaHABJIMBACTCS C YYETOM WX WHAMBHIYAIbHBIX MCHUXO(PH3MUECKUX OCOOCHHOCTEH.
[IpomerxyTouHas aTTecTalys MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipu mpoBeaeHNU TIPOIIETypPBI OLICHUBAHUS PE3YIBTaTOB OOYUYCHUS MPEIyCMaTPUBACTCS
UCIIOJIb30BaHUE TEXHUYECKHX CpEACTB, HEOOXOMUMBIX B CBSA3M C HWHIMBUAYAIbHBIMU
0COOEHHOCTSIMU 00yYaromuxcsi. DTU CPEACTBA MOTYT OBITh IPEJOCTABIEHbBl YHUBEPCUTETOM,
WJIN MOTYT MCIIOJIb30BaThCs COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBeneHue mpolEAypbl OICHWBAaHUS PE3yJbTATOB OOY4YeHHs JOIMYCKaeTcsl ¢
UCIIOJIb30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcs A0CTYI K HH(OOPMALIMOHHBIM U OUOIHOrpaduyecKuM pecypcaM B CeTH
WntepHer s kaxaoro odbydarouierocs B ¢opmax, aJJaiTUPOBAHHBIX K OIpaHMYCHHUSIM HUX
3II0POBbBSI U BOCIIPHATHS MHPOPMAITUH:

® JUIs CIeNbIX U cIa0OBUIAIIMX: B IIe4aTHON (hopMe yBeTuueHHBbIM HIpuTOM, B hopme
3JICKTPOHHOTO JIOKYMEHTa, B (hopme aynuodaiina.

® UIs TIOYXUX M claboCiblIaldX: B TeyaTHOH ¢opme, B ¢GopMe 3IIEKTPOHHOIO
JOKYMEHTA.

® i1 00y4aloIMIMXCsl ¢ HapyIIEHUSIMU ONOPHO-IABUIaTeNbHOIO ammapara: B IeyaTHOH
dhopme, B hopmMe 3IEKTPOHHOTO IOKYMEHTAa, B (hopme aynnodaiia.

VYueOHbIE ayIUTOPUHM IS BCEX BHUJOB KOHTAKTHOW M CaMOCTOSITEIIbHOW paloThI,
HayyHass OWONMOTEKa W WHBIE TOMEIIEHUS Al OOyuYeHHUs OCHAIIEHBI CIHEIUATbHBIM
000pYyIOBaHNEM U yUYEOHBIMUA MECTaMH C TEXHUYECKUMHU CPEICTBAMH OOyUEHUS:

® [7Is1 CIETBIX U CTa00BUISAIINX: YCTPONUCTBOM /Ml CKAHUPOBAHUS U UTEHUS C KaMepoi
SARA CE; nucrineem bpaiinsg PAC Mate 20; npunatepom bpaits EmBraille ViewPlus;

® JIJIS1 TIIYXHUX U CIa0OCIBIIIAIINX: aBTOMAaTU3UPOBAHHBIM PaO0YMM MECTOM JJIs JItoIei
C HapyIICHUEM CIIyXa U CIIA0OCIIBIIAIINX; aKyCTHYSCKHH YCUITUTENb U KOJIOHKH;

® s OOy4aromMXcs C  HapyUIeHHSIMH  OMOPHO-ABUTATEIBHOTO  ammapara:
NEPEIBIKHBIMU, pEryJIupyeMbIMu 3proHomuueckuMu mnapramu CU-1; xommnbroTepHOi
TEXHHUKOMU CO CIEeUATbHBIM IPOTPAMMHBIM 00€CIICYCHHEM.

B xone peanuzanuu JuCHUIUIMHBI UCIIOJIB3YIOTCS CIAEAYIOIINE TOMOTHUTEIbHbBIE
METO]Ibl 00YUYEHHsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTaIllu
00ydJaroumxcsi B 3aBUCUMOCTH OT UX UHIUBUAYAJIbHBIX OCOOCHHOCTEH:

®  JUIA CIIENBIX U CIa0O0BUIAIINX

- JeKIMH O(QOPMIISIOTCS B BHJE AJICKTPOHHOTO JOKYMEHTA, OCTYITHOTO C TOMOIIBIO
KOMIIBIOTEPA CO CIECIUATN3NPOBAHHBIM IPOTPAMMHBIM 00ECIICUCHUEM;

- TMChbMEHHBIC 3aJaHMs BBINOJHSAIOTCA HAa KOMIIBIOTEPE CO CICIHATN3HPOBAHHBIM
POrPaMMHBIM 00€CTICYCHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;
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- obecrieunBaeTCsl MHAMBUyallbHOE paBHOMEpHOE ocBenieHne He meHee 300 ItoKc;

- Ui BBINOJIHEHUS 3aJaHMsl TPU HEOOXOAMMOCTH MPEIOCTaBIIAETCS YBEIUYMBAIOIIEe
YCTPOHCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEIMUUBAIOIIUX YCTPOUCTB,;

- MUCbMEHHBIE 3a/1aHUsl OPOPMIISIFOTCS] YBETTUUYEHHBIM LIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOH ()OpME MM BHITOIHAIOTCS B MUCBMEHHOU (hopme
Ha KOMIIBIOTEPE.

® I TIIyXUX U CIAOOCIIbIIIAIINX:

- JIeKIMH O(OPMIISIOTCS B BHUJAE 3JIEKTPOHHOTO JOKYMEHTa, JUOO MperoCTaBIIseTCs
3BYKOYCWJIMBAIOILAs annaparypa HHANBUAYAIbHOIO NIOJIb30BaHUS;

- MUCbMEHHBIE 3a/1aHNUs BBIMOJIHIIOTCS Ha KOMITbIOTEpE B MUCbMEHHOU opMe;

- DK3aMeH M 3a4€T MPOBOAATCA B IMUCHBMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO
MIpOBEJIEHUE B (JOPME TECTUPOBAHHUS.

® Ui JMI C HApYLIEHUSIMH OIIOPHO-JBUTATEIBHOTO alapara:

- JeKUUU OQOPMIISIIOTCSI B BHJAE IEKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO
KOMITBIOTEpA CO CHEIMATM3UPOBAHHBIM ITPOrPAMMHBIM 00eCIIeUeHUEM;

- TUChbMEHHBIE 3aJ]aHMsI BBIIOJHSIOTCS HAa KOMIBIOTEPE CO CHEIHATIM3HPOBAHHBIM
IPOrpaMMHBIM 00€CTIEUCHUEM;

- 3K3aMe€H U 3a4€T MPOBOJATCS B YCTHOM (hOpME MM BBIINOIHSAIOTCS B MTUCbMEHHON (hopme
Ha KOMIIBIOTEPE.

[Ipu HeoOxoauMOCTH NpeaycMaTpUBaeTCs YBEJIWYEHHE BPEMEHM Ui IOJArOTOBKHU
OTBeTA.

[Ipouenypa npoBeneHHs NPOMEXKYTOUHOM — arrectauuu g OOydYaromuxcs
YCTAHABJIMBAETCS C YYETOM UX HWHAMBUIAYAJIbHBIX HCUXO(PU3MUECKUX OCOOEHHOCTEH.
[IpomerxyTouHast aTTecTalysi MOXKET IIPOBOAUTHCS B HECKOJIBKO 3TAIlOB.

ITpn IIPOBEJICHU U IPOLEAYPBI OLICHUBAHHUS pE3yJIbTaTOB o0yueHus
IpeyCMaTPUBAETCSl MHCIIOJIb30BAHME TEXHUYECKUX CPENICTB, HEOOXOAMMBIX B CBS3H C
UHIUBUAYAIbHBIMA ~ OCOOCHHOCTSIMHM ~ OOydamomuxcs. OTH  CpeicTBa MOryT  OBITh
IPEIOCTAaBIEHbl YHUBEPCUTETOM, WJIM MOTYT HCIOJIb30BAaThCS COOCTBEHHBIE TEXHUYECKHE
CpEICTBa.

[IpoBenenne mnpoueaypsl OLICHUBAHMUSI pe3ylbTaTOB OOyYEHHs JOIyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTYT K MHPOPMAMOHHBIM U OMOIHOrpaduIeckuM pecypcam B CETH
WnTepHer s kaxzaoro odOydaromierocs B (opmax, aJalTUPOBAHHBIX K OrpaHMYEHHUSIM HUX
3/10pOBbSl U BOCTIPUATHUS HHPOPMALIH:

® I cIenbIX U cIaboBUIAIINX:

- B meyaTHOU (hopMe yBEJIIMYEHHBIM HIPUPTOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

® IS IIIyXUX U cIabocCibllIamux:

- B leyatHou opme;

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

® i 00y4aroIIKXCs C HapYLIEHUSIMH OIIOPHO-BUTaTEIBLHOTO arnapara:
- B le4aTHoi ¢popme;

- B JOopMeE IEKTPOHHOTO IOKYMEHTA;

- B popme ayaunodaiina.

VYyeOHble ayIUTOPUM IS BCEX BUJOB KOHTAKTHONW M CaMOCTOSITEIIbHOW paloThl,
Hay4yHas OMOJIMOTEKa W MHbIE IOMEIIEHUs sl OOyYeHHUs OCHAILIEHbl CIEeHUaTIbHBIM
000pyIOBaHNEM U yUYEOHBIMUA MECTaMU C TEXHUYECKUMU CPEICTBAMH OOyUEHUS:

® I cIenbIX U cIa0oBUIALINX:

- YCTpOHCTBOM JyIsl ckaHupoBaHUs 1 uyTeHus ¢ kamepoit SARA CE;

- nucrieeM bpaiins PAC Mate 20;

- npunaTepoM bpaitns EmBraille ViewPlus;
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® IS TIIyXUX U cIabocCblIamumx:
- aBTOMAaTU3HMPOBAHHBIM pPabOYUM MECTOM Ui JIIOJEeH ¢ HapylleHHeM ciyxXa |
c71a00CIIBIIIAINX;
- AKyCTUYECKUI YCWINTEIb U KOJIOHKH;
® 115 00YYAIOLIMXCS C HApPYIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO anmapara:
- IEPEIBUKHBIMU, PETYJIMPYEMBIMHU 3proHoMuueckumu napramu CHU-1;
- KOMIIBIOTEPHOU TEXHUKOW CO CHEeUaIbHBIM IIPOrPaMMHBIM 00€CIICUEHUEM.

9 Mertoauueckue MaTepHabl
9.1 IlnaHbl NPAKTHYECKHUX 3aHATHH

IMpakTuyeckasi padora Ne 1 fA3bik Transact-SQL. Komnonentsr SQL
Lens: PaccMoTpeTh OCHOBHBIE OOBEKTHI U 0a30BbIe Onepatopsl s3bika Transact-SQL

OcHoBHbIe 00BeKTHI SQL
Tunel JagHEBIX

@yHkumu sA3bika SQL
CkasnsipHble onepaTopsl
3nauenust NULL

* & & o o

YipaxHeHus

VYupaxuenue 1

Kaxkas pazuuna mexay uncioBbiMu Tuniamu gaHHbeiX INT, SMALLINT u TINYINT?

Ynpaxuenue 2

Kakas paszuuna mexnay tunamu nanHeix CHAR u VARCHAR? Kornma crnemyer
UCIIOJIb30BaTh NIEPBbIH, a HE BTOPOii, 1 HA000POT?

VYupaxHenue 3

Kak wmactpouts cronbenr tuna nmanueix DATE st BBoma 3Hauenmii B (popmate
'rrrr/MM/on'?

B cnepyrommx nByx ynpaxHeHHAX Hcnoib3yite nmHcTpykuuio SELECT B okxHe
penakropa 3ampocoB cpeactBa Management Studio anms BBIBOJA pe3yNBTATOB  BCEX
CUCTeMHBIX (YHKIMHA M TinoOanpHbIX mnepeMeHHbIX. (Hampumep, unctpykmus SELECT
host_id () BEIBOOUT HIeHTU(DUKANMOHHBIA HOMEP TEKYIIET0 XOCTa. )

VYnupaxuenue 4

Hcnonp3ys cucremHble (GYHKIWH, Y3HAUTe WACHTU(PHUKAIMOHHBIA HOMep 0a3bl
JAHHBIX test, KOTOPYIO CO3/1aIM Ha MPOLLION JabopaTopHOii padore.

VYnpaxuenue 5

Hcnonb3ys cucTEMHBIE INEPEMEHHBIE, y3HANTE TEKYIIYH0 BEPCHIO IIPOIPAaMMHOIO
oOecrnieueHns CUCTEMBI 0a3bl JaHHBIX U UCIIOJIb3YEMBIM B IPOrPaMMHOM OOECIIEUEHUH SI3bIK.

VYnpaxHenue 6

Hcnonp3ys OuToBBIE omepaTopsl &, | M 7, BBINOJIHHUTE CIEAYIOUINE ONEpaIllH Ha
OUTOBBIMH CTPOKAMHU:

(11100101) & (01010111)

(10011011) | (11001001)

(10110111) ~ (10110001)

Ynpaxuenue 7

Kakumu OymyT pe3ynbTaTsl CleAyonux BeipakeHuit? (Boipaxkenne A — guciooe, a
B — norudeckoe.)

A+ NULL

NULL = NULL

B OR NULL
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B AND NULL

VYnpaxHenue 8

B kakux ciryyasix MO>KHO UCHOJIb30BaTh KaK OJIMHAPHBIC, TAK U ABOMHBIC KaBBIYKHU JIJIS
OTIpEIeIICHUS] CTPOKOBBIX M BPEMEHHBIX KOHCTAHT?

VYupaxknenue 9

Uro Takoe HACHTU(UKATOP C OTPAHUYMTEISIMA M KOT/a TpeOyeTcs HCIOIbh30BaTh
UIEHTU(PHUKATOPBI 3TOrO THIA?

IIpakTnyeckas padora Ne 2 SI3bIk onuCaHUA JAHHBIX

Ilens:

Paccmotpets Bce nncTpykimu Transact-SQL, cBs3aHHBIE C SI3BIKOM OMUCAHUS JaHHBIX

¢ Cosnmanne 00beKTOB 0a3 JaHHBIX

¢ MonudunupoBanre 00beKTOB 6a3 TaHHBIX

¢ VY nanenne 00bEKTOB 0a3 JaHHBIX

YpaxHeHus

VYnpaxuenue 1

Ucnons3ys unctpykuuio CREATE DATABASE, co3paiite HOBYIO 0a3y JaHHBIX
test db, 3amaB sBHblEe cnenudukauuu Ui QailioB 0a3bl NaHHBIX W KypHala TpaH3aKLIMM.
@aiin 6a3bl JaHHBIX C JloruueckuM umeHeM test db dat coxpansiercs B pusnueckom aiine
C:\tmp\test db.mdf, ero nawanpHpli pazmep — 5 MoaiiT, aBTOoyBenmueHue 1o 8%,
MaKCHUMaJIbHBIN pa3mep He orpaHundeH. Pailn KypHajga TpaH3aKUUH C JOTMYECKUM UMEHEM
test db log coxpansiercss B ¢usmueckom aiine C:\tmp\test db log.ldf, ero nHavampHbII
pasmep — 2 Moaiirta, aBroyBennuenue no 500 Ko6aiir, makcumanbhblil pazmep 10 Moaiir.

Ynpaxuenue 2

Ucnons3ys unctpykuuio ALTER DATABASE, no6aBbre HOBbIM (haiin kypHana B
0a3y nmannbix test db. daiin coxpansiercs B ¢uzmueckom daiie C:\tmp\emp log.ldf, ero
HaualbHbIA pazmep — 2 Mbaiita, aBToyBenuueHue no 2 Moaiita, MakCUMalbHBIH pa3Mep He
OTpaHUYeH.

Vnpaxuenue 3

Ucnonb3ys uncrpykuuio ALTER DATABASE, n3menure HauanbHbIi pa3Mep (aiina
0a3pl naHHbIX test db Ha 10 MOaiiT.

VYnpaxuenue 4

B npumepe 4 ans HEKOTOPHIX CTOJOLIOB YETHIPEX CO3JaHHBIX TAOJUI] 3aIllpelieHbl
3rHadeHuss NULL. J{ns kKakux U3 3THX CTOJIOIOB 3TO ONpPEACIICHUE SBISCTCS 00s3aTeIbHBIM, a
U1 KaKuX HeT?

VYnpaxuenue 5

[Touemy B mpumepe 4 TN JaHHBIX IS cTONIOOB dept no u project no ompeseseH Kak
CHAR, a He kKak 01H U3 I€JIOYUCICHHBIX THUIIOB?

VYnpaxHenue 6

Co3maiite Tabmuipl customers u orders, coaep Kaiiie MepedrcIeHHbIE B CIEIYIONIeH
Tabnuue ctonoubl. He 00bsABISHTE COOTBETCTBYIOUINE MEPBUYHBINA U BHEIIHUE KITIOUH.

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

VYnpaxunenue 7
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Ucnons3ys unctpykumio ALTER TABLE, noGaBbTe B Tabnuiy orders HOBBIH
cronberr shipregion. Cronberr AOMKEH UMETh IEJIOYMCICHHBIM THIT JaHHBIX W Pa3pemiaTh
3HadeHuss NULL.

VnpaxHenue 8

Ucnons3ys unctpykuuio ALTER TABLE, uzmenure tin qaHsubix cronbna shipregion
C EJIOYUCIICHHOTO Ha OYKBEHHO-IIU(PPOBON JUTHHOU § CUMBOJIOB. CTOJIOCIT MOKET COJEPIKATh
3HaueHuss NULL.

VYnpaxuenue 9

VY nanute co3nanHblil panee cronoder shipregion.

VYnpaxuenue 10

JlaiiTe TOYHOE OMHUCAHME TMPOUCXOAALIEMY IPH YyJAIEHUH TaOJIHMIBI C TOMOIIBIO
unctpykuuu DROP TABLE.

VYnpaxuenue 11

Cozpaiite 3aHOBO TabmuIpl customers U orders, yCOBEpPIIEHCTBOBAB UX OIpEAEICHHUE
BCEMH OTPAaHUYCHUSMU MEPBUYHBIX M BHEIIHUX KITIOYEH.

VYnpaxuenue 12

Ucnons3ys cpeny SQL Server Management Studio, mnomnpoOyiiTe BCTaBUTH
CJICIYIOIIYIO HOBYIO CTPOKY B Tabmuiry orders:

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

[Touemy crucTeMa OTKa3bIBa€TCs BCTABIIATH ATY CTPOKY B TaOIHILy?

VYnpaxunenue 13

Ucnone3zys mHcTpykuno ALTER TABLE, omnpenenure 3HadeHHME IO YMOJIYAHHIO
cronbua orderdate Tabmuib! orders B BUJe TEKYyIIEH 1aThl 1 BPEMEHHU CUCTEMBI.

VYnpaxuenue 14

Ucnonb3ys unctpykuuto ALTER TABLE, coznaiite orpanudenue uis oobecreueHus
LEJIOCTHOCTH, OFpaHUYMBAIOLIEE JIOMYCTUMBbIE 3Hau€HUsl cToNOIa quantity TaOmuisl orders
nuamna3soHoM 3HaueHuii ot 1 go 30.

VYupaxuenue 15

OTto06pa3ute Bce orpaHuueHus JUIs oOecreueHust LeIO0CTHOCTH Tabauibl orders.

VYupaxuenue 16

[onpITaliTech ynanuTh NEepBUYHBIA Koy TaOnuubl customers. Ilogemy 3710 He
yaaetcsi?

VYupaxunenue 17

VYnpanure orpaHnyeHne IS 00ECIEUeHHUs [EJOCTHOCTH prim_empl, omnpeneneHHoe B
npumepe 7.

Ynpaxuenue 18

B Tabauue customers u3MeHUTe UM cTONOLA City Ha town.

IIpakTuyeckas padora Ne 3 3anpocst

Ilens:

Paccmotpets oneparopst yactu DML s3p1ka SQL

¢ Wuctpykums SELECT. Ee npeanoxenus u GyHKIUU
¢ IToazanpocsr

¢ Bpemennsie TabnauIisI

¢ OnepaTopbl COETMHEHHUS

¢ Casi3aHHbBIC MTOA3ANPOCHI

¢ TabnuuHbIe BBIpQXKEHUS

YnpaxxHeHus

VYnpaxunenue 1

BrimomHuTe BBIOOPKY BCEX CTPOK M3 TaOymMIbl works on.

VYnpaxunenue 2

BrinonnuTe BEIOOPKY TaOETbHBIX HOMEPOB BCEX COTPYIHUKOB C JIOJKHOCTBIO KIEPK
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(clerk).

VYnpaxnenue 3

BrimonHuTe BBIOOPKY TaOEIbHBIX HOMEPOB BCEX COTPYIHHUKOB, KOTOpBIE PabOTaOT
HaJ MPOEeKTOM p2 M yell TabenbHbI HOMep MeHblie, yeM 10 000. Pemute 3ty 3amauy,
UCTIONB3YS /IBA PA3JIMYHbIX, HO SKBUBAJICHTHBIX 3alpoca ¢ MHCTpYyKIuei select.

VYnpaxnenue 4

BoimonHuTe BBIOOPKY TaOENbHBIX HOMEpPOB BCEX COTPYJHHKOB, KOTOpbIE HE
MPUCTYNWIN K padoTe Hax nmpoekToMm B 2007 .

VYpaxHenue 5

BoinonnuTe BBIOOPKY TaOeNbHBIX HOMEPOB BCEX COTPYAHHMKOB Ipoekta pl c
BEAYIIMMU JTOJDKHOCTSIMH (T. €. aHAIUTHK analyst 1 MeHekep manager).

VYnpaxHenue 6

BrimonHuTe BBIOOPKY BCEX COTPYAHHMKOB MpPOEKTa p2, 4bs JOJDKHOCTH €Ile He
orpezeseHa.

VYpaxunenue 7

BoinonnuTte BbIOOpKY TaOeIbHBIX HOMEPOB M (aMWINKA COTPYJIHUKOB, YbU HMMEHA
cozepxar ase OykBbl "t".

VYnpaxHenue 8

BrimonHuTte BBIOOPKY TaOenbHBIX HOMEPOB M MMEH BCEX COTPYIHHUKOB, Y KOTOPBIX
BTOpas Oyksa gamminu "o" uiam "a" (OyKBbI aHITIMICKUE) U TTOciIeqHUE OyKBbI pamminu "es".

Yupaxnenue 9

BoinonHuTe BHIOOPKY TaOEJIbHBIX HOMEPOB COTPYAHUKOB, YbH OTJIEJbI PACIIOJIOKEHBI
B Cudtiie (Seattle).

VYupaxuenue 10

BeimonnuTte BBIOOPKY (aMunuii ¥ MMEH COTPYAHHUKOB, KOTOpBIE MPUCTYNWIM K
pabote Hax mpoektamu 4 ssaBaps 2007 r.

VYnpaxuenue 11

CrpynnupyiTe Bce OTAEIBI [0 UX MECTOHAXO0XKICHHUIO.

VYnpaxHenue 12

O06msicaute pazuuiy mexay npemtoxernusmu DISTINCT u GROUP BY.

VYnpaxuenue 13

Kax npennoxenne GROUP BY o6pabartsiBaer 3nauenus NULL? IlogoOna nu sta
00paboTka 0OBIYHOM 00pabOTKE ITUX 3HAUECHUI?

VYnpaxuenue 14

OObsicaute  pasHunly Mexay  arperatHbiMu  pyHkmmssmu  COUNT(*)  u
COUNT(column) .

Ynopaxuenue 15

BrimomauTe BRIOOPKY HArOOJIBIIETO TaOCIHFHOTO HOMEpPa COTPYTHUKA.

VYnpaxunenue 16

BrimonauTe BRIOOPKY JODKHOCTEH, 3aHUMAaeMBbIX 0OJIbIIIe, YeM ABYMS COTPYAHUKAMHU.
VYnpaxunenue 17

BoinonnuTe BBHIOOPKY TaOENbHBIX HOMEPOB COTPYJHHKOB, KOTOpBIE WJIH HMEIOT
JOJDKHOCTH KJepk clerk, nmu padotarot B otaene d3.

VYnpaxnenue 18

OO0bsicHUTE, TOYEMY CIIETYIOIIMH 3apOC HENIPaBUIIbHBIH.
SELECT project name FROM project WHERE project no =
(SELECT project no FROM works on WHERE Job = 'Clerk")
HcnpaBbTe cHHTaKCHC 3aIpoca.

Yupaxunenue 19

KakoBo nmpakTuyeckoe NpuMeHEHNEe BPeMEHHbIX Ta0aui?
VYupaxuenue 20
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OOBbsicHUTE Pa3HUILY MEX]Ty TT100aIbHBIMH U JIOKAJILHBIMH BPEMEHHBIMH TA0JIUIIAMHU.

[TPUMEYAHUE

B pemenusx Bcex MOCHEAYIOMUX YIPAKHEHUH TIO OMNEpaldyd COCTUHEHUS
WCIIOJIb3YUTE SIBHBI CUHTAKCHC.

VYnpaxuenue 21

Co3znaiite crneayromnye cCoeTuHeHns Ta0auI project 1 works on, BBITIOJTHHB:

. €CTECTBEHHOE COEC/IMHEHUE;

. JIEKapTOBO TPOM3BEICHHE.

VYnpaxHenue 22

CKOJIBKO YCTIOBUH COCTUHEHHSI HEOOXOIMMO JJII COEMHEHUS B 3ampoce n TadauIr?

VYnpaxuenue 23

BreimonanTe BBIOOPKY TaOETBHOTO HOMEpa COTPYIHHKA M JOJDKHOCTH JUIS BCEX
COTPYJIHUKOB, paboTaromux HaJ mpoekToMm Gemini.

VYnpaxuenue 24

BrinmonnuTe BBIOOpKY UMEH U (haMUITHI BCEX COTPYIHUKOB, pabOTaIONIUX B OT/AETIE

Research unu Accounting.

VYnpaxuenue 25

BoimonnuTe BBIOOPKY Bcex JaT Hayana paboTel g BceX KiepkoB (clerk),
pabotatomux B otaene dl.

Yupaxuenue 26

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

VYnpaxuenue 27

BrimonHuTe BHIOOPKY MMEH UM (paMUIMi COTPYIHUKOB, KOTOPbIE UMEIOT JOJKHOCTb
MeHeKep (manager) 1 paboTaloT HaJl IPoeKToM Mercury.

VYnpaxHenue 28

Boimonnute BBIOOPKY HMMeH U (aMuiIMil BCeX COTPYAHHMKOB, KOTOpPbIE Haydajau
paboTaTh HajJ MPOEKTOM OIHOBPEMEHHO, MO KpailHell Mepe, eme ¢ OJHUM JPYIHMM
COTPYIHUKOM.

VYupaxuenue 29

BoinonnuTe BHIOOPKY TaOENbHBIX HOMEPOB COTPYJIHUKOB, KOTOPBIE KUBYT B TOM XKeE
ropoze, rae Haxoxutcs ux oraen. (Mcmonesyiite pacmupeHHyro Tabaumy enployee enh
0a3bl JaHHBIX sample.)

Ynpaxuenue 30

BrimonauTe BRHIOOPKY TaOEIBHBIX HOMEPOB BCEX COTPYAHUKOB, paOOTAIONINX B OTAETE
mapketuHra marketing. Co3naiite qBa paBHO3HAUHBIX 3aIpOCa, UCTIONIb3YS:

. orepaTop COEAUHEHNUS;

. CBSI3aHHBIN MOA3aMpoC.

[MpakTuyeckasi padbora Ne 4 Xpanumble npoueaypbl U ompe/eisieMble MOJb30BaTeIeM

byHkuun
Ilens:
[lozHakomMuThCS € MakeraMu U nogmnporpammamu SQL
¢ [IponenypHsie pacumpeHus
¢ XpaHuMble IPOLEAYPBI
¢ OmnpenensiemMple MOJIb30BaTENEM (PYHKITUH
YnpaxHeHus

Vnpaxuenue 1
Cozpaiite maker nis BcraBku 3000 ctpok B Tabmuiy employee. 3HadeHust ctonodia
emp_Nno JIOJDKHBI OBITh OJTHO3HAYHBIMH B uana3one ot 1 1o 3000. Beem sueiikam cTonGIioB
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emp Iname, emp fname u dept no npucauBarorcs 3Hauenus "Jane", "Smith" u "dI"
COOTBETCTBEHHO.

VYnpaxHenue 2

N3menure naker u3 ynpaxHeHust 1 Takum oOpa3oM, YTOObI T€HEPUPOBATH CIIy4alHbIe
3Ha4YeHus i cTosbna emp_ no, ucnoib3ys Gynkuuto RAND. (IToxackaska: i momyyeHHs
ciy4aifHbIX 3HaueHul ucnonb3yire cuctemusle GpyHkiun DATEPART u GETDATE.)

IIpakTnyeckas padora Ne 5 Unaexcol. IlpeacraBienus

Ilens:

PaccMoTpeTbMHACKCH U UX POJIb B ONTUMHU3ALMU BPEMEHHU BBIMOJIHEHMS 3alpOCOB, a
Takke 00BEKThI 0a3bl TaHHBIX, KOTOPbIE HAa3bIBAIOTCS MPEACTABICHUIMHU
OO0111e cBeaCHUS
S3pik Transact-SQL u unaeKch
PexoMeHnanuu no co3iaHuio U UCHOJIb30BAaHUIO HHIEKCOB
CrnennanbHble TUIIBI MHIEKCOB
Huctpykuuu s3pika DDL u npencraBnenus
HNucrpykunu a3eika DML u npencrasienus
WNHnexcupoBaHHble NpeaCcTaBICHUS

YpaxHeHus

VYnpaxuenue 1

Co3pnaiiTe HeKIacTepU30BaHHBIN MHIEKC i cTonOua enter date Tabmuisl works on,
C 3aIOJTHEHUEM ITPOCTPAHCTBA KAXKION CTPAHUIIBI JTUCTHEB nHeKkca Ha 70%.

VYupaxHenue 2

CoznaiiTe 0AHO3HAYHBIA COCTABHOM MHJIEKC Ui CTOJI01OB emp Iname u emp fname
tabauubl employee. Byner nu kakas-nmu0o pa3HUIA, €CIM U3MEHHUTh HOPSIOK CTOJIOIOB B
COCTaBHOM HMHJIeKce?

VYupaxHenue 3

Kax ynanuth wuHAEKC, KOTOpBIM OBLT HESBHO CO3JaH Ui IEPBUYHOIO KIIOYa
TaOIULIBI?

VYnpaxuenue 4

N3noxure JOCTOMHCTBA U HEJOCTATKU UHIEKCOB.

B crnenyrommx ueThlpex YNpaXHEHHUSIX CO3JalTe HHIEKChI, KOTOpbIE IOBBICAT
MPOU3BOJUTENHHOCTh 3anpocoB. [Ipeamnomnaraercs, yTo Bce TaOnuibl 0a3bl HaHHBIX sample,
UCIIOJIb3YEMBIE B ATHX YNPAKHEHUSIX, UMEIOT OO0JIbIIIOE KOJIHMYECTBO CTPOK.

VYpaxHenue 5

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

VYnupaxuenue 6

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

Yupaxuenue 7

SELECT job FROM works on, employee

WHERE employee.emp no = works on.emp no

VYopaxxknenue 8

SELECT emp Iname, emp fhame FROM employee, department

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

VYnpaxuenue 9

CozpaiiTe mpencraBiIeHHUE, COJEpiKallee JaHHbIE JJIsi BCEX COTPYJHHKOB, KOTOpBIE
paboraroT B otaene dl.

Yupaxuenue 10

Cozpaiite mpencTtaBieHue JUid  TaOMUIBl  project, 4YTOObI COTPYAHHKH MOTJIH
IPOCMAaTPHUBAThH BCE JTAHHBIC STOW TaOJHMIIBL, 32 HCKIIIOYEHHEM cToOma budget.

* & 6 6 o oo
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VYnpaxuenue 11

CozpnaiiTe npeacTaBiieHue, coJeprKaliee UM U (paMUITUU BCEX COTPYAHUKOB, KOTOpbIE
Hayanu paboTaTh HaJ CBOMMHU MPOEKTaMU BO BTOpoii mosoBune 2007 r.

VYnpaxuenue 12

Brimonnute ynpaxsaenue 11, nepenMeHoBaB HCXOHbIE cTONOLBI emp_fname u

emp_Iname B first u last cooTBeTCTBEHHO.

VYnpaxuenue 13

Ucnonb3ys npeacrapieHne B ynpaxHeHUH 9, 0TOOpa3HuTe MONHbIE CBEACHUS 111 BCEX
COTPYAHHUKOB, Ubsi (paMUJINsI HAUMHAEeTCs ¢ OykBbI "M".

VYnpaxuenue 14

Cozpaiite mpencTaBieHHE, COAEpPIKAIIEE TOJIHBIE CBEAECHUS IS BCEX NMPOEKTOB, Haj
KOTOpPBIMH paboTaeT COTpyAHUK 1o ¢amunnuu Smith.

VYnpaxuenue 15

Monudunupyiite ycioBue NpeaCTaBICHUs B YIIPaKHEHUU 9 (MCIOIb3Ysl HHCTPYKIIHIO
ALTER VIEW), uro0bl npeacTaBieHNE BO3BpAIIAIO JaHHBIE BCEX COTPYIHUKOB, KOTOPHIE
paborarot B otnene d1 wnm d2 wim B 060X oT/AEIAX.

VYnpaxunenue 16

VY nanurte npeAcTaBlIeHHE, CO3IaHHOE B yrpaxkHeHUU 11. UTo mpou3onaeT BCiaeACTBHUE
9TOTO € IPEJCTaBICHUEM, CO3/IaHHBIM B YIIpaKkHEHUU 127

Yupaxuenue 17

Hcnonb3ys npencraBieHue u3 ynpaxHeHuss 10, BcTaBbTe JAaHHBIE Uil HOBOIO
IIPOEKTa, HOMEp KOTOpPOro p2, a ums - Moon.

VYupaxnenue 18

Cozpaiite npencrasienue (¢ npennoxxenuem with check option), cogepxaiee nmena
U (paMunnu Bcex COTPYTHHMKOB, ueil TabenbHbI HOMep MeHblue, yeM 10000. Mcnonbs3ys 3To
IpEeJICTaBICHNE, BCTaBbTE JIAaHHBIE /1 HOBOro coTpyJHuKa 1o ¢amuinu Kohn, TaGenbHbIi
HOMep KoToporo 22123 u koTopslit paboTaet B otaene d3.

Yupaxunenue 19

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

VYnpaxuenue 20

Cosnaiite npeacrasinenne (¢ npemioxenueM WITH CHECK OPTION), coxepxariee
HOJIHBIE CBEAEHUS M3 Tabnuiel works on i Bcex COTPYAHUKOB, KOTOpbIE Hadaiu paboTaThb
Haja cBouMHu npoektamu B 2007 u 2008 rr. 3aTteM [uisl COTpYJHUKA C TaOEIbHBIM HOMEPOM
29346 uzmenure aaty Havaja paboTsl Haj mpoektoM Ha 06/01/2006.

VYnpaxuenue 21

Beinonnute ynpaxzenue 20, He ucnonssys npemioxenne WITH CHECK OPTION,
Y OIIPENIETIUTE Pa3HUIly KacaTeIbHO MOAU(DUIIMPOBAHMSI TAHHBIX.

I[IpakTnueckas padora Ne 6 Tpanzakuumn

Llens:

Paccmorpers MoOzenu OJHOBPEMEHHOIO KOHKYPEHTHOro jocrymna. Peammsanus
TpH3aKUUK. 3yunTh NOHATHE OIOKUPOBOK U YPOBHEH M30JISAIIHIA

Teoperuueckas 4acTb

Moaenu 0qHOBPEMEHHOTO KOHKYPEHTHOI'O JIOCTYyIIa

Kommnonent Database Engine mognep)kuBaeT ABE pa3Hble MOAEIU OJHOBPEMEHHOTO
KOHKYPEHTHOI'O JIOCTYIIa:

¢ NECCUMUCTUYECKHUI OJJHOBPEMEHHBIN KOHKYPEHTHBIN JOCTYIL;

¢ ONTUMHCTUYECKUIN OJTHOBPEMEHHbBI KOHKYPEHTHBIN JTOCTYII.

B Mopenu mneccMMHMCTMYECKOrO OAHOBPEMEHHOIO KOHKYPEHTHOIO JOCTyna JUist
MPENOTBPALIEHUS] OJHOBPEMEHHOIO JOCTYNAa K JIaHHBIM, KOTOPBIE HCIOJB3YIOTCA IPYTHUM



29

IpOIIECCOM, NPUMEHSIOTCS OJIOKMPOBKU. VHBIMH clOBaMH, cucTeMa 0a3 JaHHBIX,
WCIIOJIb3YIONIasi MOJIETh MECCUMHCTHYECKOTO OJHOBPEMEHHOI'O KOHKYPEHTHOTO JOCTYTIa,
OperonaraeT, YTo MeXay ABYMs WU OOJBIIMM KOJIWYECTBOM IPOIECCOB B JI000E BpeMs
MO>KET BOBHUKHYTh KOH(MIUKT U MO3TOMY OJOKHPYET pecypchl (CTPOKY, CTPAHUILY, TaOJIHUILY ),
KaK TOJIbKO OHHM MOTPeOYIOTCSl B T€UEHHE Nepuoja TpaH3akiuu. Kak Mbl yBUAMM B pasi.
"BriokupoBka" 3T0# pabOTHI, MOAEIb MECCHMUCTUYECKOTO OJTHOBPEMEHHOTO KOHKYPEHTHOTO
JIOCTYIIa YCTaHABIUBACT OJIOKUPOBKY C OOECIEYeHUEM pa3fensieMoro J0CTyIa, HHaue
HEMOHOTIOJIbHYI0 O0okupoBKYy (shared lock) Ha cumThiBaemble AaHHBIC, YTOOBI HUKAKON
Ipyrod Ipouecc HE MOI' U3MEHHUTh OTuH JaHHble. Kpome »3TOro, MexaHusm
MIECCUMHUCTUYECKOTO  OJHOBPEMEHHOIO0  KOHKYPEHTHOTO  JIOCTyla  YCTaHaBJIMBAET
MOHOMONBHYIO OMOKUpoBKY (exclusive lock) Ha wu3MeHsiemble AaHHBIE, YTOOBI HHKAKOM
JpyroM Ipolecc He MOT UX CYUTHIBATh WIIK MOJU(DUIINPOBATD.

PaboTta onTUMHCTHYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOTO JOCTyIla OCHOBaHa Ha
MIPENIOJIOKEHUH MAJIOBEPOSITHOCTH M3MEHEHUS JaHHBIX OJHOM TpaH3aKIHed OJHOBPEMEHHO
c apyroii. Kommnonent Database Engine mnpumeHsieT ONTHUMUCTHYECKHH OJHOBPEMEHHBIN
KOHKYPEHTHBIH TOCTYI, TP KOTOPOM COXPAHSIOTCS CTapble BEPCUU CTPOK, U JH000H MmpoLecc
IpU YTEHUH JaHHBIX HCIOJb3YeT Ty BEPCHIO CTPOKM, KOTOpas Oblga aKTHBHOM, KOrJa OH
Hauan ureHue. [losTomy mnpomecc MoxeT MoaupUUIUpPOBaTh JaHHbIE 0€3 Kakux-Iudo
OTrpaHUYEHUH, TOCKOJIBbKY BCE APYTHME IPOLECCHl, KOTOPHIE CUMUTBHIBAIOT 3TH K€ JaHHBIEC,
UCIIOJIB3YIOT CBOIO COOCTBEHHYIO COXpaHEHHYIO Bepcuio. KOHUIMKTHAsI cUTyalus BO3MOXKHA
TOJIBKO TP MONBITKE ABYX ONEpalUii 3alIMCH UCIOJIb30BaTh OAHU U TE K€ JaHHbIe. B TakoMm
clly4yae CUCTeMa BbIJAeT OIIMOKY, KOTOpasi 00padaTbiBaeTCsl KIMEHTCKUM MPUIIOKEHUEM.

[NPUMEYAHUE

[loHsiTHE ONTHMHUCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO J0CTymHa OOBIUHO
ompenensercss B Oojee MIMPOKOM cMmbicie. Pabora ympaBieHHs ONTHUMUCTHYECKOTO
OJIHOBPEMEHHOTO KOHKYPEHTHOT'O JOCTyIla OCHOBaHa Ha IMPEAINOJIOKEHUH MaJOBEPOSITHOCTH
KOH(JIMKTOB MEXJY HECKOJbKMMHU I10JIb30BaTENSIMU, TOITOMY pa3pelaeTcs HCIOIHEHHE
TpaH3akUui 0e3 yCTaHOBKM OJOKMpPOBOK. TOJBKO KOIZa MOjib30BaTelNb MbITAETCS U3MEHUTh
JIaHHBIE, BBIMIOJHIETCS MPOBEPKA PECYpPCOB, YTOOB! ONpeAeNuTh Hanuue KoHpaukToB. Eciu
TaKOBbI€ BOZHUKJIU, TO IPUIIOKEHUE TPeOYyeTCs Nepe3amyCTUTh.

Tpaunzakuuu

TpaH3zakius 3a7aeT TOCJIENIOBAaTENbHOCTh MHCTPYKIMH si3bika  Transact-SQL,
NpUMEHSIEMYIO MTporpaMMHCTaMH 0a3bl JaHHBIX JUIS OObEAMHEHUS B OAMH INAKeT omeparui
YTEHUS] W 3aluCH I TOro, 4YTOOBI cHcTeMa 0a3pl JaHHBIX MOTJia OOECIeYHTh
COIJIACOBAHHOCTH JIaHHBIX. CyIlleCTBYeT JIBa TUIA TPAaH3aKIUH.

¢ HesiBHast TpaH3akuusi — 3agaeT JIOOYI0 OTIENBbHYH) HHCTPYKLHUIO insert,
update nnu delete kak enMHUIYY TpaH3aKIIUH.

¢ SIBHast TpaH3aKIWs — OOBIYHO 3TO TPyMIa HHCTPYKUMH s3bika Transact-SQL,
Hayajo 1 KOHell KOTOPOi 0003Havyal0TCs TAKUMHM HHCTPYKIMAMH, Kak begin transaction,

COMMIT u ROLLBACK.

CBolicTBa TpaH3aKIIUM

Tpanzakuuun  00nanalOT  CIAEAYIOIIMMU  CBOMCTBAMH, KOTOpbIE BCE BMECTE
obo3Hauatotcs cokpauienueM ACID (Atomicity, Consistency, Isolation, Durability):

¢ aToMapHocTh (Atomicity);

¢ cornacoBanHocTh (Consistency);
. u3onupoBaHHOCTH (Isolation);

¢ nonroBeyHocTs (Durability).

[ToBTOpHUTE MO JEKIMOHHOMY MaTepUaly, YTO O3HAYAIOT 3TH CBOMCTBA.

HNuctpykuuu Transact-SQL u Tpan3akiuu

Jlyist paboThI ¢ TpaH3akmusIME 361K Transact-SQL mpemocTaBiisieT cleayomue mecTh
WHCTPYKIUH:

* BEGIN TRANSACTION;
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BEGIN DISTRIBUTED TRANSACTION;
COMMIT [WORK];

ROLLBACK [WORK];

SAVE TRANSACTION;

SET IMPLICIT TRANSACTIONS.

WNucrpykuus BEGIN TRANSACTION 3amyckaer Tpan3akiuio. CHHTakcuc 3TOi
MHCTPYKIIMHU BBITJISIUT CIEIYIOUIMM 00pa3oM:

BEGIN TRANSACTION [{transaction_name | @trans_var}

[WITH MARK [ ’description ']]]

B mnapamerpe transaction name yKa3bIBae€TCsi HMMs TPaH3aKLHUU, KOTOPOE MOKHO
UCIIOJB30BaTh TOJBKO B CaMOW BHEIIHEW nlape BIOXEHHbIX uHHCTpykuuid BEGIN
TRANSACTION/COMMIT wumu BEGIN TRANSACTION/ROLLBACK. B mnapamerpe
(@trans_var yKa3bIBaeTCsd HMMs ONpEeNsieMON IOJIb30BaTeeM IEePEMEHHOM, copaeprkarien
neiictBuTenbHoe UM Tpan3akiuu. [Tapametp with mark ykaspiBaeT, 4Tto TpaH3akIus AOKHA
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ObITh OTMEUYEHa B XypHaje. AprymeHT description — 3TO CTpOKa, ONHUCHIBAIOLIAs 3Ty
oTMeTKy. B cinydae wucnonp3oBanus mnapamerpa with mark tpebyercs ykazaThb uMs
TpaH3aKLHUU.

HNuctpykuus BEGIN DISTRIBUTED TRANSACTION 3amyckaeT pacupeaeieHHYO
TpaH3aKLKIo, KoTopas ynpasisercss Microsoft Distributed Transaction Coordinator (MS DTC
— KOOPJAMHATOPOM pachpeeleHHbIX TpaH3akiuid Microsoft). Pacnipenenennas tpan3akius
— 3TO TpaH3aKIMsl, KOTOPas UCIOJIb3YeTCsl Ha HECKOJIbKUX 0a3ax JaHHBIX M HAa HECKOJIBKUX
cepepax. llosTomy st Takux TpaH3akuui TpeOyeTcsi KOOpAMHATOP AJI COIJIACOBaHUS
BBINIOJIHEHMSI ~ MHCTPYKLMH HA  BCEX  BOBJEYEHHBIX  cepBepax. KoopauHaropom
pacHpeneieHHON TpaH3aKIUKM SBJSIETCSl cepBep, 3amycTuBlIMd uHCTpyKuuto BEGIN
DISTRIBUTED TRANSACTION, u mno3ToMy OH U YNpaBiIs€T BBIIOJHEHUEM
pacnpenesieHHON TpaH3aKIHUH.

WNucrpykuna COMMIT WORK ycnemHo 3aBepiiaeT TpaH3aKLHIO, 3alyLIEHHYIO
uHcTpykuuein BEGIN TRANSACTION. D10 o3HayaeT, 4To BCE BBINOJIHEHHbIE TPaH3aKIUEH
U3MeHeHUs1 PUKCUpYyIoTCs U coxpaustores Ha auck. Muctpykuus COMMIT WORK sBasiercs
cTaHgapTHOM ¢opmor »dTol wuHCTpykumu. cnonb3oBate mnpeminoxkenne WORK He
00513aTeINBHO.

B nporusononoxunocts uHCTpyKimn COMMIT WORK, uncrpykius ROOLBACK
WORK coobmiaer 0 HEyCHEeIIHOM BBIMOJIHEHUHM TPaH3aKIMU. [IporpaMMHUCTBI HCHOIB3YIOT
9Ty MHCTPYKIMIO, KOTJa OHM I[IOJIaraloT, 4YTO 0a3a J[JaHHBIX MOXET OKa3aTbCsl B
HECOIVIACOBAHHOM COCTOSIHMM. B TakoM ciyuae BBINOJIHSETCS OTKAaT BCEX MPOM3BEIEHHBIX
UHCTPYKUMAMU TpaH3akiuuu wusmeHeHui. MuHctpyknus ROLLBACK WORK  sBasercs
cTaHgapTHOH ¢opmoil 3Toi umHCTpykuuu. HMcnonb3oBath mnpeanoxkenne WORK  He
00513aTEIBHO.

WucTpykuus save transation ycTaHaBJIMBaeT TOUKY COXPaHEHUs BHYTPH TPaH3aKILIUU.
Touka coxpaHeHHs (savepoint) orpenenseT 3aJaHHyl0 TOYKY B TPAaH3aKIMH, TaK YTO BCE
HOCJEAYIOIEe N3MEHEHHs JaHHBIX MOTYT OBITh OTMEHEHBI 0€3 OTMEHBI BCel TpaH3aKIHH.
([mst oTMeHBI Beelt TpaH3aKIMK puMeHsieTcss MHCTpyKuus rollback.)

Kak BbI yxe 3Haere, kaxnaas MHCTpykuus Transact-SQL Bcerna sIBHO MM HESIBHO
OPUHAUICKUT K TpaH3akuuu. /s ynosinerBopenust TpeboBanuil ctanaapra SQL koMnoHeHT
Database Engine npenocrapiseT noanepxky HesiBHbIX TpaH3akuuil. Koraa ceanc paboraer B
peXMME HESBHBIX TpaH3aKLWW, BBHINOJHSIEMblE MHCTPYKIUU HESIBHO BBLAAIOT HMHCTPYKLMU
BEGIN TRANSACTION. D10 03Ha4aeT, 4To AJi TOrO 4TOOBI HA4aTh HESBHYIO TPAH3aKIIHUIO,
MOJIb30BATENI0 WM Pa3paboTUuKy He Tpedyercss Huyero aenatb. Ho Kaxkayro HEsBHYIO
TPaH3aKLHIO HYKHO WU SIBHO 3a()MKCUPOBATh WIN SIBHO OTMEHMTb, MCIIOJIb3YS] HHCTPYKIHH
COMMIT mmu ROLLBACK cootBetcTBeHHO. Eciu TpaH3akiuio sIBHO HE 3a(pUKCUPOBATH, TO
BCE U3MEHEHUS, BBIIIOJIHEHHBIE B HEW, OTKATHIBAIOTCS IIPU OTKJIFOYEHUH 10JIb30BaTENS.
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Hns pasperieHus HESBHBIX TpaH3aKIUl rnapameTpy SET
IMPLICIT TRANSACTIONS Heo0xonumMo mnpucBouTh 3HaueHne ON. DTO yCTaHOBUT
pEeXHMM HESBHBIX TpaH3aKUMW s TeKyllero ceanca. Korma [uid COeIUHEHMsI yCTaHOBIIEH
peXKHM HESBHBIX TpaH3aKIMH U COEIMHEHHE B JaHHBII MOMEHT HE MHCIIONIb3YeTCs B
TPaH3aKIIMH, BHIIOJHEHUE JIIO0O0N U3 CIEAYIOMNX HHCTPYKIMH 3aIlycKaeT TpaH3aKIHIO:

ALTER TABLE FETCH REVOKE

CREATE TABLE GRANT SELECT

DELETE INSERT TRUNCATE TABLE

DROPTABLE OPEN UPDATE

WHbIMM c10BaMH, €CIIM UMEETCS MOCIEA0BATEIbHOCTh MHCTPYKIUI U3 MPEABIAYIIETO
CIIMCKA, TO Ka)/as U3 3TUX UHCTPYKUMHA OyJeT MpeACTaBIATh TPAH3AKIUIO.

Havano sBHO# Tpan3akiuu noMedaercsa uHcTpykiueii BEGIN TRANSACTION, a
okoHuanne — wuHCTpyKimedn COMMIT wnm ROLLBACK. fIBHBIE TpaH3aKIIMA MOXHO
BKJIQIpIBaTh JApYyr B Jpyra. B Takom ciywae, kaxnas mnapa uHcTpykuuid BEGIN
TRANSACTION/COMMIT wumu BEGIN TRANSACTION/ROLLBACK wucnoms3yercs
BHYTPH KaXJOW TakoM mapsl WM OOJBIIEr0 KOJMYECTBA BIIOKEHHBIX TPaH3aKIHA.
(BroxeHHbIe TpaH3aKIUU OOBIYHO MCIIONB3YIOTCS B XPAaHUMBIX IPOLEAYypax, KOTOpble caMu
colepkKaT TpaH3aKUMU M BbI3BIBAIOTCA BHYTPH Jpyroil Tpanszakuuu.) [noOanbHas
nepeMeHHas (@(@trancount COAEPKUT YWCIO AKTUBHBIX TpAH3aKUMU JUIsI TEKYIIEro
I10JIb30BATES.

Nucrpykuun  BEGIN  TRANSACTION, COMMIT u ROLLBACK wmoryr
UCIIOJIb30BaThCs ¢ UMEHEM 3aaHHol TpaH3akiuu. (MmenoBanHas nncrpykuus ROLLBACK
COOTBETCTBYET WM MMEHOBaHHOW Tpan3akuuu, win uHCTpyKuun SAVE TRANSACTION c
TaKUM K€ HMMeHeM.) VIMEHOBaHHYIO0 TpaH3aKIMIO MOXHO MPUMEHSTh TOJBKO B CaMOM
BHemHer mape BiokeHHBIX MHCTpYKIu BEGIN TRANSACTON/COMMIT wmn BEGIN
TRANSACTION/ROLLBACK.

Kypnain tpanzakuui

PensiuvonHble cucteMbl 0a3 JaHHBIX CO3JAIOT 3alMCh IS KaKJOro H3MEHEHH,
KOTOpBIE OHH BBIMOIHSIOT B 0a3e JaHHBIX B IpOILEcCe TpaH3aKIMU. DTO TpeOyeTcs Ha ciayyail
OLIMOKM MPH BHINOJIHEHUH TpaH3aKIMHU. B Takoil cuTyaluu Bce BBHINOJIHEHHBIE MHCTPYKIIMU
TPaH3aKIIUM HEOOXOJAWMO OTMEHHTBH, OCYIIECTBHB IS HUX OTKaT. Kak Toimpko cucrema
OoOHapy’>KMBaeT OIIMOKY, OHA MCIIOJb3yeT COXPAaHEHHbIE 3alMCH, YTOObI BO3BpATHTh 0a3zy
JAHHBIX B COTJIACOBAaHHOE COCTOSHHE, B KOTOPOM OHa Oblla J0 Hayaja BBITOJHEHHS
TpaH3aKIHUH.

Kowmmnonent Database Engine coxpaHsieT Bce 3TH 3anucu, B 0OCOOEHHOCTH 3HAYEHHUS J10
U TOCJE TpPaH3aKIUH, B OJHOM WM Oolee (ailioB, KOTOphIE HA3BIBAIOTCS >KypHaIaMu
TpaH3akiui (transaction log). s kaxaoi 0a3bl TaHHBIX BEIETCS €€ COOCTBEHHBIN KypHAI
Tpan3akuuid. Takum 00pa3oMm, eciau BO3HHMKAeT HEOOXOJUMOCTh OTMEHBI OJHOW WU
HECKOJIbKUX OTepanuii M3MEHEHUS TaHHBIX B TAOJMHMIIAX TeKyIied 0a3bl TaHHBIX, KOMIIOHEHT
Database Engine ncnonb3yeT 3anucH B )KypHaJie TPaH3aKI1il, 4TOObI BOCCTAHOBUTH 3HAUCHUS
CTOJIOIIOB TA0JINII, KOTOPBHIE CYIIECTBOBAIM IO Hauajia TPAH3aAKIIHH.

KypHan TpaH3akuuid HpUMEHSETCS AN OTKAaTa WJIM BOCCTAHOBJICHMS TpPaH3aKIIUU.
Ecmu B mporiecce BBITIOTHEHUS! TPAaH3aKLIWHU €Ile 70 €€ 3aBEePIICHHS BO3HUKAET OmMOKa, TO
CHUCTEMa HCIIONIb3YeT BCE CYIIECTBYIOIIME B JKypHalle TPAH3aKIMi HCXOJHbIC 3HAYCHUS
3amucel (KOTOphIE HA3bIBAIOTCS HCXOTHBIMU oOpazamm 3amuceit (before image)), 4ToObI
BBITMIOJIHUTh OTKAT BCEX M3MEHEHUH, BHINOJHEHHBIX IMOCHe Hayana TpaH3akiuu. [Ipomecc, B
KOTOPOM MCXOJIHble 0Opa3bl 3amMCed M3 *KypHajla TpaH3aKUMH MCIONb3YIOTCS AJIs OTKaTa
BCEX M3MEHEHMI, HAa3bIBAETCs onepanuel oTMeHsl 3anuceit (undo activity).

B sxypHamax TpaH3aKIWH TakXKe COXpaHSIOTCS NpeoOpa3oBaHHBIE 00pa3bl 3ammceit
(after image). [IpeoGpa3oBanHbie 00pa3bl — 3TO MOAUGUIIUPOBAHHBIE 3HAUEHUS, KOTOPbHIE
OPUMEHSAIOTCSL JUIsi OTMEHBl OTKaTa BCEX W3MEHEHUH, BBIIOJHEHHBIX II0CJIE CTapTa
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TpaH3aKUUU. OTOT MPOLIECC HAa3bIBACTCS Olepaluell MOBTOPHOTO BBIMOJHEHUS ACHCTBUM
(redo activity) u mpuMeHsIeTCS MPU BOCCTAHOBJICHUH 0a3bI TAHHBIX.

Kaxnoit 3ammcm B KypHaJle TpaH3aKUMi  IPUCBAMBAETCd  OJHO3HAYHBIN
UICHTU(PUKATOP, Ha3bIBAEMBII MOPSIIKOBHIM HOMEpPOM KypHasia TpaHzakuuu (log sequence
number niu LSN). Bcee 3anucu xypHana, SBISIOIIMECS YacTblO ONpPEIeIeHHON TpaH3aKLUH,
CBSI3aHBI JPYT C JPYroM, 4yTOoObl MOXHO OBbUIO HAWTH BCE 4YacTW STOW TpaH3aKUMUU JUIsS
oIepanyuy OTMEHBI WM ITOBTOPA.

biiokupoBka

OnHOBpeMEHHBIN KOHKYPEHTHBIH JOCTYII MOKET BBI3BIBATH Pa3HbIE OTpPHULATEJIbHBIE
3¢ dexThl, HanpUMep YTEHHE HECYIIECTBYIOLIUX JAaHHBIX WU MOTEPI0 MOIUGUIIMPOBAHHBIX
JaHHBIX. PaccMoTpuM crieqyromuil MpakTHYeCKU IpuMep, WIITOCTPUPYIOINN OJMH U3 ITHX
OTpULATENbHBIX 3(Q(EKTOB, Ha3bIBaeMblil Ips3HbIM uTeHueM. [lonb3oBatens U u3 otaena
KaJ[pOB MOJy4yaeT M3BEIEeHHe, YTO COTpyAHUK Jim Smith momensn mecro xurenabctBa. OH
BHOCHUT COOTBETCTBYIOILLEE M3MEHEHHE B 0a3y NaHHBIX ISl JAHHOTO COTPYAHHKA, HO IMPHU
OpOCMOTpe Apyroil nHGpopManuu 00 3TOM COTPYIHUKE OH MOHUMAET, YTO U3MEHUII aJipec He
Toro yenoBeka. (B kommnanuu pabortarot ABa coTpyaHuka o uMenu Jim Smith.) K cuactsio,
IPUIIOKEHUE TT03BOJISIET OTMEHUTH 3TO U3MEHEHHE OJIHUM Ha)kaTueM KHONKH. OH HaKuMaeT
9Ty KHOIIKY, YBEPEHHBIN B TOM, YTO JIaHHBIE [10CJIE€ OTMEHBI OINlEpallui U3MEHEHHUS ajpeca yiKe
HE Cco/iepKaT HUKAKOH OIIMOKH.

B 10 xe camoe Bpems mosb3oBareab U2 B OTAele MPOSKTUPOBAHUS oOpamiaeTcs K
JAHHBIM BTOPOTO COTPyJIHUKAa C HMeHeM Jim Smith, 4yTOOBI OTHPaBUTH €My JOMOM
MOCJIEAHIO TEXHUYECKYIO JOKYMEHTAIMIO, MOCKOJIbKY 3TOT CIIyXKalllui peaKko ObIBaeT B
ouce. Onnako nosap3oBarens U2 oOpatmics k 6a3e JaHHBIX MOCIE TOrO, KaK aJpec 3TOro
BTOPOT'0 COTpYAHHKA ¢ UMeHeM Jim Smith 6puT OIIMO0YHO U3MEHEH, HO JI0 TOTO, KaK OH OBbLT
ucnpasJiieH. B pe3ynbpTare muceMo OTHpPaBIIsETCS HE TOMY aJpecary.

Uro0bl MpenoTBpaTUTh MOAO0OHBIE MpPOOJIEMbI B MOJAEIU NECCUMHUCTHYECKOTO
OJTHOBPEMEHHOI'0 KOHKYPEHTHOI'O JIOCTYIA, KaXkJas CHUCTeMa yIpaBlieHUs 0a3aMu JaHHBIX
JOJKHA 00J1alaTh MEXaHHW3MOM [UIsl YIIPaBJICHHUS OJHOBPEMEHHBIM JOCTYNOM K JaHHBIM
BCEMM MoJib30oBaTensiMHu. Jlnsg oOecredyeHHss COIVIACOBAHHOCTU JIaHHBIX B ciydae
OJIHOBPEMEHHOTO OOpalleHUs] K JAaHHBIM HECKOJbKUMHU I0JIb30BATEISIMU KOMIIOHEHT
Database Engine, nmonoono Bcem CVYBJl, nmpumenser OsokupoBku. Kaxnas npuxiagHas
nporpamMmma OJOKHpyeT TpeOyemble € JaHHble, YTO TapaHTUPYET, YTO HUKaKas Jpyras
nporpaMMa He CMOXeT MoauduuupoBaTh 3TH JaHHble. Korma napyras mnpuxiagHas
IporpaMMa IBITAeTCs OTYIHTh AOCTYI K 3a0JIOKHPOBAHHBIM JAHHBIM JUTS UX MOJIU(DUKAIIH,
TO CHCTE€Ma WJIM 3aBEpIIAET ATy IMOMBITKY OLIMOKOM, WJIM 3aCTaBIseT MPOTpaMMy OXXKHUIAThb
CHSATHUS OJIOKUPOBKHU.

brokupoBka MMeeT HECKOJIBKO Pa3HBIX CBOMCTB:

¢ JUTUTEIIbHOCTh OJIOKHMPOBKH;

¢ PEKUM OJIOKHPOBKH;

¢ TPaHYJISPHOCTH OJIOKUPOBKHU.

JIuTenbHOCTh OJIOKUPOBKUM — 3TO TEPUOJ BPEMEHHU, B TEUCHHE KOTOPOTO Pecypc

YIEP)KUBACT OMNPEICIICHHYIO OJIOKUPOBKY. JMMTENbHOCTh OJOKMPOBKH 3aBHCHUT, CpPEAH
NPOYEro, OT pekuMa OJIOKUPOBKH U BBIOOPA YPOBHSI U30JISIINH.

Pexxumpl OOKMpPOBKU U ypOBEHb T'PaHYJSPHOCTH OJOKUPOBKHM paccMaTpUBAIOTCS B
CJICAYIOUIMX JIBYX pa3Jieiax.

IMPUMEYAHUE

[Mocnenyromee  0OCYKJACHHWE  OTHOCHTCA K  MOJEIM  MECCUMHCTHYECKOTO
OOAHOBPEMCHHOTO KOHKYPCHTHOI'O AOCTYIIA. MOIICJII) OIITUMUCTUYICCKOTO OAHOBPEMCHHOI'O
KOHKYPEHTHOT'O JOCTyIla OCHOBaHa Ha YIPAaBJICHUU BEPCHSIMU CTPOK U PACCMATPUBACTCS B
KOHIIE 3TOM pabOoTHI.

PexuMbl OIIOKUPOBKH
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PexuMbl  OMOKMPOBKM  ONPEACISIOT  Pa3Hble  THUNBI  OJIOKMPOBOK.  BriGop
OTIPENIEICHHOTO pPEXMUMa OJIOKUPOBKM 3aBHUCHT OT THIIA pecypca, KOTOpBIH Tpelyercs
3a0s10KupoBaTh. J{1s1 OGIOKMPOBOK PECypcOB YPOBHS CTPOKM M CTPaHMIBI HPUMEHSIOTCS
CIIE/TyFOIINE TP TUIA OJIOKHPOBOK:

¢ paznensiemas (shared, S);
¢ MoHomnoJbHas (exclusive, X);
¢ obnomnenus (update, U).

Paznensiemas 6mokupoBka (shared lock) pesepBupyer pecypc (CTpaHUIly WIH CTPOKY)
TOJIBKO JUI 4TeHus. Jlpyrue mporeccbl He MOTYT H3MEHSTHh 3a0JOKHPOBAaHHBIM TAaKHM
o0pa3oM pecypc, HO, C JAPYroil CTOPOHBI, HECKOJBKO IMPOIECCOB MOTYT OJHOBPEMEHHO
HaKJIaJbIBaTh pa3JeisieMylo OJIOKMPOBKY Ha OJIMH M TOT ke pecypc. IHBIMU clioBaMu, YTeHHE
pecypca C pazaensieMorl OJIOKMPOBKOW MOTYT OJHOBPEMEHHO BBITIONHITH HECKOJIBKO
IIPOLIECCOB.

MomnononsHas OmokupoBka (exclusive lock) pesepBupyeT cTpanuily Wiau CTPOKY st
MOHOIIOJIBHOTO HCHOJIb30BAHUS OJHOM TpaH3aKIUH. BIoKMpoBKa 3TOro THIA HpUMEHSETCS
uHcTpyKumsiMu DML  (insert, update u delete), xotopsle MomuduuUUPYIOT pecypc.
MoHOnoNbHYI0 OJIOKUPOBKY HEJIb3sl YCTAHOBUThH, €CJIM Ha pecypc YK€ YyCTaHOBJIEHA
pazzenseMasl WM MOHOIOJbHAsE OJOKMPOBKA APYTUM IPOLIECCOM, T. €. Ha PECcypc MOXKET
ObITh YCTaHOBJIEHA TOJBKO OJHAa MOHOMOJbHAas OyokupoBka. Ha pecypc (cTpanuny win
CTPOKY) C YCTaHOBIIEHHON MOHOIIOJIEHOM OJIOKUPOBKOW HEJB3sl YCTAHOBUTH HUKAKYIO IPYTYIO
OJIOKHPOBKY.

[MPUMEYAHUE

Cuctema 0a3 JaHHBIX AaBTOMATUYECKH BbIOMPAET COOTBETCTBYIOUIMHA PEXHUM
OJIOKMPOBKH, B 3aBUCUMOCTH OT TUIIA ONEpALUU (UTEHUE WK 3aINCh).

bnokuposka o6HoBieHus (update lock) MoXxeT ObITh yCTaHOBIIEHA HA PECypC TOJBKO
IPU OTCYTCTBUU HA HEM JAPYroil OJOKUPOBKH OOHOBIIEHUS WJIM MOHOIIOJIBHON O0J1I0KHpOBKH. C
JIpyrol CTOPOHBI, O3TOT TUN OJOKUPOBKM MOXHO YCTaHaBIMBaTb Ha OOBEKTHI C
YCTAaHOBJICHHOW pazjensieMor OJOKUpOBKOM. B TakoMm ciiydae OJOKHpPOBKA OOHOBJICHUS
HaKJIaJbIBaeT Ha OOBEKT JAPYIylo paslenseMyro OnokupoBKy. Ecnu TpaHsakius, kotopas
MoU(ULIHPYET OOBEKT, MOATBEPKAAETCSA, U Y 00bEKTa HET HUKAKUX JPYTHX OJOKHPOBOK,
OJI0KMpOBKa OOHOBJIEHMS NPEOOpPa3OBBIBAETCS B MOHOIOJIBbHYIO OJOKHPOBKY. Y 0OOBEKTa
MO>KET OBITh TOJBKO OJHA OJIOKHPOBKA OOHOBJICHUSI.

[TPUMEYAHUE

brokupoBka OOHOBJIEHHSI TPHUMEHSETCA s TNPEAOTBPAIICHUS OINPEeAeTCHHBIX
pacupoCTpaHEHHBIX THUIIOB B3aWMOOJOKUPOBOK. (B3anMOOIOKMPOBKM paccMaTpUBAaIOTCS B
KOHLIE 3TOT0 pa3zena.)

Bo03MOXHOCTh COBMEIIIEHHUS Pa3HBIX THIIOB OJIOKUPOBOK MIPUBOIUTCS B TaOIM. 1.

Ta6muma 1. MaTpuiia COBMECTHMOCTH Pa3HBIX THIIOB OJJIOKHPOBOK

Paznensemass OOGHOBieHUs: MoHoMONMBHAS

Pazgensemasn [la Ha Hert

OO6HoBneaust Jla Her Her

MonononsHas Her Her Her

Tabnuna 1 uHTEpHpeTUpyeTCs CIEAYIOIUM 00pa3oM: MPEANOoNoKUM TpaH3akius T
UMeeT OJIOKMPOBKY, YKAa3aHHYIO B 3arojlOBKE COOTBETCTBYIOIIEH CTPOKH TaONHIbI, a
Tpan3akuus T2 3ampammBaeT OJOKHPOBKY, YKa3aHHYIO B COOTBETCTBYIOIIEM 3arojiOBKE
cronbna tabumiel. 3HaueHue "Jla" B suelike Ha MPEeCeUYeHUH CTPOKU U CTOJIOA O3HAYAET, UYTO
TpaH3aKIus T2 MOXKET UMETh 3amnpaliiBacMblid THUIT OJIOKMPOBKH, a 3HadeHue "Her", uro He
MOJKET.

[TPUMEYAHUE
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Komnonent Database Engine Takxke mojaaepXKMBaeT M ApPYrue TUIBI OJOKUPOBOK,
Takue Kak kpaTkoBpemeHHble 0mokupoBkH (latch lock) u B3anmobmokupoBku (spin lock).
Ha ypoBHe TaGuuIis! CyIiecTByeT NATh pa3HbIX TUIIOB OJIOKMPOBOK:
pasznensiemas (shared, S);
MoHormonbkHas (exclusive, X);
paznensemas ¢ HamepeHnueM (intent shared, IS);
MOHOTIONIbHAs ¢ HamepeHueM (intent exclusive, 1X);
paszmensieMas ¢ MOHOMNOJBHBIM HamepeHueMm (shared with intent exclusive,

* & & o o

SIX).

PaznensieMbie ¥ MOHOIIONIBHBIC THIBI OJOKHPOBOK ISt TaOJNHIBI COOTBETCTBYIOT
OJTHOMMEHHBIM OJIOKMpPOBKaM JUIsl CTPOK M cTpaHul. OOBIMHO OJIOKMPOBKA C HaMEpPEeHHEM
(intent lock) o3Hauaer, YTO TpaH3aKUMs HaMepeBaeTCA OJOKUPOBATH  CIEAYFOIIHI
HIDKEJIeXKaluil B uepapxuu o0beKTOB 0a3bl JaHHBIX pecypc. Takum oOpa3om, OIIOKHUpPOBKaA €
HaMepeHHEeM TOMEIIAIOTCS Ha YPOBHE MEpapXuu OOBEKTOB, KOTOPHIH BBHIIIE TOTO OOBEKTA,
KOTOPBI 3TOT MpoLeccC HaMmepeBaeTcss 3a0JOKUpOBaTh. OTO SBISETCA JEHCTBEHHBIM
CIocoOOM y3HATh, BO3MOKHA JIM MOA0OHAasi OJIOKMPOBKA, @ TAK)KE YCTAaHABIMBAECTCS 3alpeT
JpyruM IporeccaM OJIOKMpOBaTh Oosiee BBHICOKUN YPOBEHb, NMPEXKIE YEM IPOLIECC MOXKET
YCTaHOBUTH TpeOyeMyto eMy OJIOKHPOBKY.

B03MOXXHOCTh COBMEIICHUSI PAa3HBIX TUIOB OJIOKUPOBOK HAa ypOBHE TaOmuI] 0a3bl
JAHHBIX TIpHBEACHA B TaOJ. 2. DTa TaOiauIla UHTEPIIPETUPYETCS TOYHO TAKUM K€ 00pa3om,
Kak 1 Taon. 1.

Tabmuna 2. BO3MOXHOCTH COBMEILEHUS pa3HBIX THUIOB OJOKHMPOBOK Ha YpPOBHE
Ta0auI 0a3bl JaHHBIX

S X IS SIX IX

S Ha Her J[la Her Her

X Her Her Her Her Her

IS Ha Her J[la Ha Ha

SIX Her Her [a Her Her

IX Her Her Jla Her J[la

S — paznensiemasi, X — MoHomousbHas1, IS — pazgensemas ¢ HamepeHuem, SIX —
MOHOIOJIbHAs ¢ HamepeHueM, [X — paszgensemMas ¢ MOHONOJBHBIM HaMepeHHEM
OJIOKUPOBKH.

I'panynsipHOCTH OJOKUPOBKH

['panynspHOCTh OJOKMPOBKM OINpEAEseT, Kakol pecypc OJOKuUpyeTcss B OJHOMI
nomnelTke OnokupoBkH. Kommonent Database Engine moxxer OnokupoBaTh ClleAyIOLIMe

pecypcest:
¢ CTPOKH,;
¢ CTpaHMULIb;
¢ VHJICKCHBIN KJIFOY WM AUaINa30H UHIAEKCHBIX KIIKOYEH;
¢ TaOIUIIBL;
¢ JKCTEHT;
¢ camy 0a3y JlaHHBIX.

Ctpoka sBiseTCS HAMMEHBIIUM PECYpcoOM, KOTOPBIA MOXXHO 3a0JOKHpPOBATh.
biiokupoBKka ypoOBHSI CTPOKM Tak)Ke BKJIIOYAET KaK CTPOKM JIAHHBIX, TaK W JJIEMEHTHI
WHJIEKCOB. BIOKMpOBKa Ha ypOBHE CTPOKHM O3HAYaEeT, YTO OIOKUPYETCS TOJIBKO CTPOKa, K
KOTOpO# oOpaiaercs npuioxkenue. [loaTomy Bce Apyrue CTpOKH TaHHOW TaOIHIIbI OCTAIOTCS
CBOOOJHBIMU M MX MOTYT HCIIOJIb30BaTh Apyrue npunoxenus. Komnonent Database Engine
TaK)K€ MOXKET 3a0JIOKMpOBaTh CTPaHUILy, HA KOTOPOM HaXOAMUTCs IoJylekaliasi OJOKUpPOBKE
CTpOKa.

biiokupoBatbcst Takke MOTYT €IMHHUIIBI JUCKOBOTO TPOCTPAHCTBA, KOTOPHIE
Ha3bIBAIOTCS OKCTEHTAMH M HMEIT pasmep 64 KoOalT. DOKCTEHTHI OIOKHPYIOTCS
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aBTOMATHYECKH, M KOTJa pacTeT TaOnMLa WM MHICKC, TO JUISI HUX TpeOyeTcsl BbIIEIATH
JIOTIOJTHUTENBHOE AUCKOBOE IIPOCTPAHCTBO.

I'panynsipHOCTH OJIOKMPOBKH OKa3bIBACT BIUSHUE HAa OJIHOBPEMEHHbIN KOHKYPEHTHBIH
noctyn. B oOmiem, deMm Bblllle YpPOBEHb TI'paHYJSpPHOCTH, TeM OoJbllie COKpallaercs
BO3MOXHOCTh COBMECTHOI'O JIOCTyHa K JAaHHBIM. DTO O3HA4aeT, YTO OJIOKMPOBKA YPOBHS
CTPOK MaKCUMHU3UPYET OJHOBPEMEHHBIH KOHKYPEHTHBIH JIOCTYII, T.K. OHA OJIOKHPYET BCEro
JMIIb OJHY CTPOKY CTPAHUIbl, OCTaBJIsIsl BCE JPYrHME€ CTPOKHM JOCTYINHBIMHU JJIsl JPYTHX
npoueccoB. C Opyroil CTOpOHBI, HU3KUH YPOBEHb OJOKHPOBKH YBEIMUHMBAET CUCTEMHbIE
HaKJIaJHbIE PACXObl, MOCKOJIBKY JUIl KaKIOW OTIENbHOM CTPOKH TpeOyercs OTHeNbHas
OmokupoBka. biokupoBka Ha YpOBHE CTpaHULl M TaOMUI[ OrPaHUYUBAET YpPOBEHb
JOCTYITHOCTH JIaHHBIX, HO TAKKE€ YMEHBIIAET CUCTEMHBIEC HAKJIaJHbIE PACXOBI.

YkpyrHeHue 0J10KHpOBOK

Ecnu B mpornecce TpaH3akuMU UMeeTcs OOJbIIOE KOJIMYECTBO OJIOKHMPOBOK OJHOTO
ypoBHs, To KoMroHeHT Database Engine aBromaruuecku oObeIuHSET 3TU OJIOKHPOBKU B
OJIHYy YpOBHsS TaOuuIbl. DTOT Mpolecc IMpeodpa3oBaHus OOJBIIOTO YHciaa OJIOKMPOBOK
YPOBHSI CTPOKH, CTPaHUIIbI WM MHAEKCA B OJHY OJIOKHPOBKY YPOBHSI TaOJHIIbI Ha3bIBaeTCS
ykpymnHeHueM 6mokupoBok (lock escalation). [Toporom ykpynHeHus: Ha3pIBaeTCs TPaHUIIA, HA
KOTOpOM cuctema 0a3 JaHHBIX NMPUMEHSET YKpynHeHue OokupoBok. Iloporu ykpynHeHUs
yCTaHaBJIMBAIOTCS IUHAMHUYECKH CHUCTEMON U He TpeOyroT HacTpoiku. (B HacTosiiee Bpems
HOPOTOBBIM 3HAUYEHUEM YKPYHHEHUs 010KUpOBOK siBiisieTcsa 5000 610KHpOBOK. )

OcHOBHOW MpoOJIeMON, Kacarollelcss YKpyNHEHUS OJOKHPOBOK, SIBISETCA TO
00CTOSITENILCTBO, YTO PEILLIEHUE, KOI/Ia OCYLIECTBIIATh YKPYIHEHHE, MPUHUMAET cepep 0a3
JAHHBIX, U 3TO pPEUIEHHE MOXXET HE OBbITh ONTHUMAJIbHBIM [UIS HPUIOKEHUH, HUMEIOIUX
pasnuuHble TpeOoBaHMs. MexaHU3M YKPYNHEHUs OJOKMPOBOK MOXKHO MOIM(UIUPOBATH C
nomouibto nHCTpyKunn ALTER TABLE. Ora unctpykuus noanepxxusaer napamerp TABLE
Y UMEET CJIENYIOINN CHHTAKCUC:

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

[Tapamerp TABLE sBnsfercs 3HaueHHEM IO YMOJYAHWIO M 33Ja€T YKpPyIIHEHUE
650k1poBoK Ha ypoBHe Tabnuu. [Tapamerp AUTO no3sonser komnonenty Database Engine
caMOMYy BBIOMpPATh YPOBEHb TI'PaHYJSPHOCTH, KOTOPBIM COOTBETCTBYET CXE€M€ TaOJIMIIbI.
Hakonen, mapamerp DISABLE otkimouyaer ykpynHeHue OJOKHPOBOK B OOJBIIMHCTBE
ciydyaeB. (B HekoTopbix ciywasx komnoHeHTy Database Engine TtpeOyercss HamoXuTh
OJIOKMPOBKY Ha YpOBHE TaOJUII, YTOOBI IPEIOXPAHUTH LIEJTOCTHOCTD JAHHBIX. )

B3anMo010KkHpOBKH

B3aumoOnokupoBka (deadlock) — 310 ocobas mpoOnemMa OJHOBPEMEHHOTO
KOHKYPEHTHOTI'0 JIOCTyIa, B KOTOPOH JIB€ TpaH3aKUUHU OJOKUPYIOT Opyr Apyra. B wactHoctw,
nepBasi TpaH3akLus OJOKHpYeT 00BEKT 0a3bl JaHHBIX, AOCTYH K KOTOPOMY XOYET MOJYYHThb
Ipyrasi TpaH3akuus, U Haobopor. (B o0mem, B3anMOOJOKHPOBKAa MOXKET OBITh BBI3BaHA
HECKOJIbKUMM TpaH3aKIHUSIMHU, KOTOpblE CO3AA0T LUK 3aBUcuMocTedl.) B mpumepe 5
NIOKa3aHa B3auMOOJIOKHPOBKA ABYMS TPAH3AKIIUSIMH.

IIpakTHYeckast 4YacTh

[lonatue TpaH3akuuu Jyylle Bcero oObsCHUTH Ha npuMepe. B 0a3ze maHHbIX sample
coTpyaHuKy Ann Jones TpeOyeTcsi IPUCBOUTH HOBBIM TaOeNbHBIH HOMEP. DTOT HOMEP HY>KHO
OJTHOBPEMEHHO M3MEHUTH B JIBYyX pa3HbIX Tabiunax. B vactHocTu, TpeOyeTcst OJHOBPEMEHHO
U3MEHHUTH CTPOKY B Tabimie employee m COOTBETCTBYIOLIME CTPOKH B Tabmuie works on.
Ecnu 0OHOBUTH JaHHBIE TOJBKO B OAHOM M3 3TUX Tabiul, JaHHble Oa3bl JaHHBIX sample
OyAyT HECOTJIACOBAHHBI, MMOCKOJBbKY 3HAYCHHs MEPBUYHOTO Kiroua B Tabnmue employee u
COOTBETCTBYIOIIME 3HAYEHUs BHEIIHEro Kitoya B Tabiuue works on He OyayT coBmajars.
Peanuzamust 3TOM TpaH3aKIMU MOCPEACTBOM HHCTPYKIMH si3bika Transact-SQL mokaszana B
npumepe 1.

[Ipumep 1. Peanuzanus TpaH3akuu
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USE sample;

BEGIN TRANSACTION /* Hauano 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 /*3aBepiienue TpaH3akuuu */

CornacoBaHHOCTh JaHHBIX, 00pabaTbIBaeMBbIX B IpuUMepe 1, MOXKHO 00€CTIeYUTh JUIIb
B TOM CJyd4ae, €CJId BBIMOJHEHbl 00e MHCTpykIMU update mubo oOe He BBHIMOIHEHBI. YcHex
BBIMOJHEHUSI KaXIOW MHCTPYKUUM update mpoBepsercs MOCPEACTBOM I100aIbHOM
nepeMeHHOl @@error. B cimyuyae omuOKu 3Tol nepeMeHHON NMPUCBAUBAETCS] OTPHULIATEILHOE
3HaYCHWE W BBHIMOJHSACTCS OTKAT BCEX BBIMOJHEHHBIX HAa JAHHBIA MOMEHT HHCTPYKIHH
TPaH3aKIHH.

[Ipumep 2. Coznanue v UCIOJIb30BAHUE TOYKU COXPAHEHUS

BEGIN TRANSACTION;

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

SAVE TRANSACTION a;

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

SAVE TRANCACTION b;

INSERT INTO department (depy_no, dept name) VALUES (°d6’, ’Management’);

ROLLBACK TRANCACTION b;

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

ROLLBACK TRANSACTION a;

COMMIT TRANSACTION;

Jlo6Geiitech, uyTOOBI 3TOT 3ampoc BBIMOJHSUICA Oe3ommOouHo. Ecin BO3HUKAIOT
KOH(IMKTHI, ucpaBbTe ux. Kakoii 0yaet pesynbrar? CKoOJIbKO CTPOK BCTABHIJIOCH B TAOIHILY?

[Tpumep 3. OTMEHA BO3MOXHOCTH YKPYIHEHHUS OJOKMPOBOK JJIS1 TAOJINIIBI

USE sample;

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

[Tpumep 4. B3auMoO10KHpOBKa ABYX MPOIIECCOB

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
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Ecnu 06e TpaHzakuuu B mpumepe OyIyT BBINOJHSATHCS B OJHO U TO K€ BpeMs, TO
BO3HHKHET B3aMMOOJIOKHPOBKA U CHCTEMa BO3BPATHUT CIICAYIOIIEE COOOIICHHE 00 OIMMOKe:

Kak MOXHO BUIETH 1O pe3ysbTaTaM BBIOJHEHHUs MpuMepa 4, cucreMa 0a3 JaHHBIX
oOpabaTeiBacT B3aMMOOJIOKHUPOBKY, BBIOMpass OJHY U3 TpaH3akIuid (Ha camMoMm Jere,
TPaH3aKIIMI0, KOTOpas 3aMbIKaeT LUKJI B 3ampocax OJOKMPOBKHM) B KadecTBE '"KepTBbI' M
BBITIOJTHSISL €€ OoTKaT. [lociie 3Toro BEIMONMHSAETCS Apyras TpaH3akiusa. Ha ypoBHe nmpukiiaHON
IpOrpaMMbl B3aMMOOJIOKMPOBKY MOXHO 00pabaThiBaTh MOCPEICTBOM PEATHU3ALUU YCIOBHON
WHCTPYKLIMM, KOTOpasl BBINOJIHSET MPOBEPKY Ha BO3BpaT Homepa omubOku (1205), a 3arem
CHOBA BBIMOJIHACT HHCTPYKIIMIO, JJIsi KOTOPOM OBLT BBIMOJIHEH OTKAT.

Bb1 MOXeTe OBIUATH HA TO, KaKasi TpaH3aKIus OyaeT BEIOpaHa CUCTEMO B Ka4ecTBe
";xepTBbl" B3aMMOOJIOKHPOBKH, MPUCBOUB B MHCTPYKIMH set mapamerpy deadlock priority
onuH u3 21 (ot -10 o 10) pa3HbIX ypoBHE# mpuopuTeTa B3auMoonokupoBku. Koncranra low

COOTBETCTBYET 3HAueHUIO -5, normal (3HadeHHWe MO yMoj4aHUI0) — 3HaueHuto 0, a
koHcTaHTa high — 3nHauenuto 5. Ceanc "xeprBa" BBIOMpAaeTCs B COOTBETCTBUU C
IPUOPUTETOM B3aMMOOJIOKUPOBKH CEaHca.

Ynpaxxaenus

Vnpaxunenue 1

Kakas 1enp ucnonbp30BaHus TpaH3aKIMil?

VYnpaxHenue 2

B dem 3akmrouaercs pazHUIA MKy JIOKAJILHON M paclpeIeICHHONW TpaH3aKIuen?

VYnpaxunenue 3

B uem 3akirouyaeTcs pa3zHuLa MEX]Ty SIBHBIM U HESIBHBIM PEXKUMOM TPaH3aKIMH?

VYnupaxuenue 4

Kaxue tunbl 0J10KMPOBOK COBMECTUMBI C MOHOIIOJIBHOM OJIOKUPOBKOM?

YnpaxHenue 5

Kak Mo0XHO mnpoBepuTbh, OBLIO JIM YCHENIHBIM BBIIOJHEHUE KaXKJIOW HHCTPYKIUHU
Transact-SQL?

VYpaxuenue 6

B kakux cinyuasx ciaenyet ucnonb3oBaTrb HHCTpYKIHIO SAVE TRANSACTION?

VYnpaxunenue 7

B uem 3akirodaercst pazHuIla MEXAY OJOKHMPOBKOW YpOBHSI CTPOK M OJOKHPOBKOM
YpOBHS CTpaHuI?

VYnpaxHenue 8

MoskeT 11 TT0JIb30BaTENb IBHO BIUSTH HA PeAIU3AIUI0 OJIOKMPOBOK CUCTEMOMN?

Ynpaxxnenue 9

B dem cocrouT pazHHIIAa MEXTy OCHOBHBIMU THIIaMU OJOKHPOBKH (pasienseMoi U
MOHOTIOJIEHOM) U OIOKUPOBKON HamMepeHus?

Yupaxuenue 10

YTo 03HaUYaeT MOHATUE YKPYTTHEHUS OJIOKUPOBKHU?

VYnpaxuenue 11

W3noxure pasnuny wmexay ypoBHamu wuzomsinud READ UNCOMMITTED wu
SERIALIZABLE.

VYnpaxHenue 12

Uro Takoe B3aMMOOIIOKHPOBKA?

VYnpaxunenue 13

Kaxoii nmpouecc B kauectBe "KepTBbI" B ciyyae B3auMOOJOKHUPOBKH? Moxker mu
MOJIb30BaTENb MOBJIHATH HAa PEIIEHUE CHCTEMBI B 3TOM Borpoce?
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IIpunoxenue 1. AHHOTAIHS
pabouei mporpaMMbl TUCITUTUIAHBL

AHHOTAIIYA PABOYEN ITPOT'PAMMBI JJUCIUIIIUHBI

Lenv Oucyunaunvl: npodeccUOHaIbHAsE MOJArOTOBKA CTYIEHTOB, HeoOXoaumas Uis
OCBOEHHUSI METOJIOB M TEXHOJIOTUH paboThl € COBPEMEHHBIMH MPO(ECCHOHATBHBIMU
cUCTeMaMH yTpaBlieHUs] 6a3aMM JaHHBIX, TO3HAKOMHUTb C UCTOPUEH Pa3BUTHs U TUIOJIOTHEH
CVYBJl, MopensiMu apXUTEKTyp, a TaKXkKe JaTh IpaKTHUECKUe HaBbIKKU 10 pa3padorke MC mox
coBpemeHHbIMU CYB/I.

3aoauu:

" U3YYHTb apXHTEKTYPhl pEaH3alUU KOPIOPATHBHBIX HH(POPMAIIMOHHEIX CHCTEM,
MO3HAKOMUTCS C Pa3nuyHbIMU pensitnoHHbIMU CYB/] nmpomsliieHHOro Kilacca u
CPaBHMUTb UX XapAKTEPUCTUKH,

U3y4UTh NpUHLIUIBI apXUTeKTypbl CYB/I, BcTpoeHHsI 1 nuHamudeckuii SQL,
HOJIyYUTh IIPAKTUYECKHE HaBbIKU pa3paboTKy, YIpaBJIECHUSA U
aMUHUCTPUPOBAHMS NPOEKTOB B/I.

B pesynbraTe 0CBOCHUS TUCLUITIIMHBI 00Y4atOLUics JOKEH:

3HaTh OCHOBBHI OCHOBHBbIE THNBI M Kjiaccel CYBJl, B TOM uucie 0oTeuecTBEHHOTO
IPOM3BOJICTBA; OCHOBBI CHCTEMHOI'O IMOJAXOAA K CO3AaHUI0 0a3 JaHHBIX MH(POPMALMOHHBIX
CUCTEM, apXUTEKTypy 0a3 MaHHBIX M XpaHWIML] 0a3 JaHHBIX, COBPEMEHHBIE CHCTEMBbI
ynpaBieHus: 0a3aMu 1aHHBIX U MHPOPMALMOHHBIE XPaHUIIHUILA.

YMeTh 000CHOBaHHO BhIOMpaTh coBpeMeHHBIe CYB/l, B TOM 4mcIie 0TEYECTBEHHOTO
NPOM3BOJICTBA JUIsl PEIICHUs 3a7iad NpopeCCUOHAIBHON AEATENbHOCTH, KOH(PUTYpHpPOBATh U
aamuauctpupoBaTh CYB/] ans paboThl B MHOTOMOIb30BATENILCKOM PEKUME TPAH3AKIIMOHHOMN
00pabOTKH; NPUMEHATH 0a3bl JAHHBIX MPH Pa3padOTKe CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA.

Buaners HaBbIKaMu PabOTHI B TPYIMIOBBIX NPOEKTAaX, HABBIKAMH, CBSI3aHHBIMH C
pa3paboOTKOM TEXHOJIOTMYECKON JOKYMEHTAllMM, COMpPOBOKIAIONIEH mpolecc co3naHus 0a3
JIAHHBIX; HAaBBIKAMH paboOTHl B COBpeMeHHBIX Npodeccuonanbubix CYB/l, pa3spabareiBate u
BECTH IIPOEKTHI 0a3 JaHHBIX B CUCTEMaX MCKYCCTBEHHOIO MHTEIUIEKTA.



