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1 TIMoscHuTeabLHAA 3aAMUCKA

1.1 Ileab u 3axa494 JMCHUNINHBI

Lenp aucuuniavHel: NpodeccuoHanbHas MOArOTOBKA CTYJEHTOB, HeoOXoaumas AJs
OCBOCHHMS METOJIOB W TEXHOJOTHHA pPabOTHI
cUCTeMaMHM yIpaBlIeHUs 0a3aMM JAHHBIX, IO3HAKOMUTh C UCTOPUEH pa3BUTHS U TUIIOJOTHEH
CVYB/l, MopensMu apXUTEKTYp, a TAKXKe AaTh IPaKTHUECKHE HaBbIKU 10 pa3padorke MC noxg
coBpeMmeHHbiMU CYB/I..

3amaun:

C COBpPEMEHHBIMH TNPO(PECCHOHATBHBIMH

—  U3YYUTh apXUTEKTYPhl peaIU3alii KOPIOPATUBHBIX HHPOPMAIIIOHHBIX CHCTEM,

— II03HAKOMMTCS C Pa3InYHBbIMU penasiuuoHHbIMU CYBJl npoMbIIIIEHHOTO Kilacca U
CPaBHMUTb UX XapaKTEPUCTUKU,

— u3yuuTh npuHIuUnel apxutektypsl CYB/I, BcTpoenHblid u nuHamuyeckuid SQL,

— HOJY4YHUTHb

IMPAKTUYCCKUC

aIMUHUCTpUPOBaHUs TPOeKTOB b/I.

HaBBIKH

pa3paboTKu, yIIpaBJICHUS u

1.2 TIlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 10 JUCHMILJIHHE, COOTHECEHHBIX
¢ HHAMKATOPaMH I0CTHKEHHUSI KOMIIeTeH i

KoMmnerenuus
(ko1 ¥ HAMMEHOBA-
HUE)

NuaukaTopbl KOMIIETEH-
1107071
(Koa 1 HAMMEHOBaHUE)

Pe3yabTaThl 00yyeHus

OIIK-2 Cnocoben
MMOHUMATh MTPUHITU-
16l paboTHI COBpe-
MEHHBIX HHPOpMa-
LHUOHHBIX TEXHOJIO-
Ui ¥ IPOrpaMm-
HBIX CPEACTB, B TOM
YUCJIE OTEYECTBEH-
HOTO ITPOU3BO/I-
CTBa, ¥ UCIIOJIH30-
BaTh UX IIPU pelie-
HUU 3a/1a4 podec-
CHOHAJIbHOH 1esl-
TEITBbHOCTH

OIIK-2.1. ITonumaer
IPUHLIMIIBI paOOTHI COBpE-
MEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTMH U IIPOrPaMM-
HBIX CPEICTB, B TOM YHUCIIE
OTEYECTBEHHOT'O MPOU3BO/I-
CTBa.

3HaTh OCHOBBI OCHOBHBIE THUIIBI M KJIACCHI
CYB/l, B ToM 4Yucjiae OTCYECTBEHHOTO
MIPOM3BO/ICTBA.

OIIK-2.2. O6ocHOBaHHO
BbIOMPAET COBPEMEHHbBIE
MH(OPMaLIMOHHBIE TEXHO-
JIOTMM U IPOTPaMMHbIE
CpeZCTBa, B TOM YHCIIE
0TEYECTBEHHOI'O MPOU3BO/I-
CTBa JUIS PEIICHHS 3324
npodeccuoHaIbHOM J1es-
TEJBHOCTH.

YMmetb 000CHOBaHHO
coBpemenHele CVYB/,
OTEYECTBEHHOTO

BBIOMPATH
B TOM 4YHCIE
IIPOU3BOJCTBA  JJIA
pemieHust  3agady  MpodecCHOHATbHOU
JEeSATENIbHOCTH,  KOHQUIypupoBaTh U
anmuHucTpupoBath CYB/] ans paGoTsl B
MHOT'OII0JIb30BaTEIBCKOM pexume
TPaH3aKIIMOHHOH 00paboTKH.

OIIK-2.3. Vcnionb3yer co-
BpEMeHHbIE HHPOpMAITHU-
OHHBIE TEXHOJIOTUHU U TPO-
TrpaMMHBIEC CPEJICTBA, B TOM
YHCIie 0TEYECTBEHHOTO
MIPOM3BO/JICTBA, IPH pele-
HUU 3a7a4 npodeccuo-
HAJILHOU JIEATEIbHOCTH.

Brnanets HaBbikamMu pabOTHI B TPYIIIO-
BBIX IPOEKTaX, HAaBbIKAMH, CBS3aHHBIMH
C pa3pabOTKO TEXHOJOTUYECKOU OKY-
MEHTAallUH, COIMPOBOXKIAIOIIEH IpOLECC
co3aaHus 0a3 JaHHBIX

[TK-7 Cnocoben
OCYILECTBIISATh pa3-
paboTKy U BeJieHHE
0a3bl JaHHBIX U
MOJIICPIKKY HH-
(dbopManoHHOTO

[1K-7.1 3Haer MeTo1010-
THIO0 pa3paboTKu HHPOP-
MaIMOHHOTO 00CCITCUCHHS,
MIPOEKTUPOBAHMS, CO3/IAHUS
Y TIO/IIEPKKU 0a3 TaHHBIX

3HaTh OCHOBBI CHCTEMHOTO ITOAX0/1a K
co3zianuto 0a3 JaHHBIX HH(OpPMAIOH-
HBIX CHCTEM, apXUTEKTYpy 0a3 NaHHBIX U
XpaHUIUIL 633 TaHHBIX, COBPEMEHHbIE
CHCTEMBI yIIpaBJieHUs 0a3aMu TaHHBIX U
MH(OPMAaLMOHHbIE XPaHIIIUIIIA,




obecrieueHus pe- [1K-7.2 Ymeer ocymiecTs-
LIEHUS IPUKIIAJ- JSTH pa3paboTKy U BeCHUE
HBIX 3a/1a4 0a3 TaHHBIX B 3aBUCHMOCTH

OT KOHKPETHOT'O Ha3Ha4C-
HUA

YMeTb KOHPUTypHpOBATh U aIMUHH-
ctpupoBatb CYB/] nist paboTsl B MHO-
rOI0JIB30BATEIBCKOM PEXXUME TPAH3aK-

IIUOHHOW 00PabOTKH.

[1K-7.3 Umeet npakTude-
CKHUH OMBIT pa3pabOTKH U
BEJICHUS MPOCKTa 0a3bl
JTAHHBIX

Brnaners HaBbIKaMu pabOTHI B COBpe-
MeHHBIX npodeccrnoHanbHbIX CYB/,
pa3pabaThiBaTh U BECTH IMPOEKTHI 0a3

JaHHBIX.

1.3 MecTo ITMCUMILUIMHBI B CTPYKTYpe OCHOBHOII 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucoummmaa «CYBJl» sBisieTcs o0s3aTelIbHOM TUCHMIUTMHON 0a30BOM YacTH OJI0Ka

b1 ygebHOTrO 1U1aHa TI0 HANTPABIIEHUIO MOATOTOBKH «lIpuKkiiagHas nHPOpMaTHKAY.
OCBOGHHUSl JTUCHUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHUS
cOpMUPOBAHHBIE B XOJ€ W3YYCHHS JHUCIUILINH:

Host

«APXUTEKTYpa BBIYMCIUTEIBHBIX CUCTEM.
B pesynbrare ocBOEHMS AUCUMIUIMHBI (POPMUPYIOTCS 3HAHMS, YMEHUS U BIIAJCHUS

HEOOXOMUMBIC [IJIsl HW3YYEHUS CIEAYIOMUX TUCIUILINH:

«IIpoexTupoBanue  MH(POPMALMOHHBIX CUCTEMY, «I[IpoexTHbIl
uH(pOpMAaTU3alUU TYMaHUTapHOU cdepbl», «YTpaBieHue NHPOPMALMOHHBIMU CUCTEMaMUY,
«CepBUC OPHEHTHUPOBAHHAS APXUTEKTYpa HHPOPMALMOHHBIX CHCTEM TYMaHUTapHOU chepb»,
«UT-undpactpykrypa npeanpusTis r'yMaHUTapHOU chepbiy.

2 CrpyKTypa IMCUUNIHHBI

O61mas TpyA0EMKOCTh AUCHHUILIMHBI COCTaBIseT 4 3.¢., 144 akageMuueckux vaca.

CTpyKTypa AUCHUIIMHBI 1)1 04HOH (OpMBI 00y4YeHu st
O0beM TUCHUIIIHHBI B (hOpME KOHTAKTHOW PabOThl O0YUYAIONINXCS C TIEAarOrnIecKUMU
paboTHUKaMU U (WJK) JTUIAMU, PUBIEKAEMBIMH K peanu3alii o0pa3oBaTeIbHONU Mporpam-
MBI Ha MHBIX YCIIOBUSX, PU MPOBEJACHUU YUCOHBIX 3aHSATHI:

«MHpopMannoHHbIE

BJIAJICHUS,
CHCTEMEIY,

«[IporpamMmMHas HHKEHEPHsI»,
MPaKTUKYM

B

Cemectp | Tum yueOHBIX 3aHATHIA KommuecTBo
4acoB
3 Jlexmn 8
3 ITpakTHyeckue paboThl 20
4 Jlextum 10
4 ITpakTyeckue paboThl 18
Bcero: 56

O6veM aucUUIUIMHBL (MOAyJNsi) B (opMe caMocCTOosATeNbHOW paboThl 00yyaromuxcs
cocraBisieT /0 akaJeMHYECKUX 4aca, KOHTpoIb — 18 4.

3  ConepxaHue AU CHUTLIHHBI

Ne | HammenoBanue paszge- | Conep:kanue
JIa JTUCHMUIIJIMHbI

1 Baeaenue.
ApPXHUTEKTYpbI
peanuzanuu

OCHOBHEBIE

OTJIMYUTENbHBIE O0COOEHHOCTH
tuBHbIX CYBJI. Ortamnbl pazpaborku AUC. OCHOBHBIE KJIAcChI
3ajlay, pelraeMblX ¢ UCHOJb30BaHUEM 0a3 maHHBIX. [Ipumene-
KOPIIOPaTUBHBIX NC | aue npodeccuonansupix CYBJ] s moctpoeHus: KoprnopaTus-

Kopmopa-




MHOroI0JIE30BaTEIbCKI
i pexum pabotsl ¢ B/I.
Monpenu "KIUEHT
cepsep" B cucremax b/I.

HBIX UTHPOPMAITMOHHBIX CUCTEM.

ApxuTeKkTypa «KJIHEHT-cepBep». OCHOBHOM NPUHIUI
TEXHOJIOTUM «KJIHEeHT-cepBepy». [loHsATHE mpe3eHTalMmOHHON
JIOTUKH, OM3HEC-TIOTUKH U JIOTUKU 00pabOTKH JaHHBIX. Moenb
yaajJeHHOro yrpasieHus JaHHbIMH FS (Mozaens daitnoBoro
cepBepa). [loctouncTBa u HeAocTaTku. Mojienb ynaaeHHOTO
noctyna Kk naHHeiM (RDA). JloctonHcTBa M HemocTaTku. Mo-
nenb (aKTUBHOTO) cepBepa 0a3 maHHbBIX. JIOCTOMHCTBA U HENO-
cTaTku. Mojenb cepBepa npuioxeHuil. JloctouncTsa u Heno-
CTaTKH

Apxurektypa cepBepa 6a3 naHHbIX. LleHTpamuzoBaHHas
apxutektypa u Mozenb 1:1. Henocratku. Apxurekrypa Bblie-
JICHHOTO cepBepa (MHOTOMOTOKOBAsI CEpBEpHAst apXUTEKTypa).
Henocratku. ApxutekTypa BUpTyalbHOro cepBepa. Hegocrart-
k1. MHOrOHHUTHEBAs MyJIbTUCEPBEPHAsl apXUTEKTypa

bazoBrie BO3MOKHOCTH
s3bika SQL

S3eik SQL. Uctopus. [lepBbie paspadboTku. CtangapTu-
3anusi. Bompockl COBMECTUMOCTH.

CpenctBa onpeneneHust JaHHBIX. Tunsl qanubix SQL.
Omneparopsl co3anusi cxembl 0a3bl JaHHbIX. Co3manue u yna-
nenue bJl. Coznanue, ynajicHue U U3MEHECHUS CTPYKTYPBI Ta0-
muubl. Oneparopsl CO3aHus, YIaJE€HU U U3MEHEHUS UH]IEK-
coB. Mcnonp30oBanue npeacraBieHui. [Ipyrue BO3MOKHOCTH
SQL.

CpencTBa MaHUTYIUPOBAaHUS JaHHBIMU. [{0OaBieHue
HOBOI 3anucu B Tabnuiy. Moaudukanus 3anuceid. Y najaeHue
3anuceil. BeiOopka manHbIX. 3ajaHie YCIOBUH NSl BRIOOPKH.
Arperatnble pyHkiun. ['pynnupoku. CoptupoBku. Berumc-
JsieMble 1oJisi. BerOopka qaHHBIX U3 HECKOIBKUX Tabmu. [Tox-
3arnpockl. Onepanus 00beTUHEHUS.

CpenctBa ynpapieHHUs TOCTYIIOM K 1aHHbIM. Omperne-
JeHue npas aocTyna. [IpaBa monb3oBaress Ha ypoBHE TaOIu-
1ibl. OTMEHa MpaB JIOCTYTIA.

ApXUTEKTYypa U OCHOB-
HbIE 00BEKTHI CXEMBI
cepsepa

Kondurypauuu. Tuns! nonszoBateneif. O030p apxurek-
Typbl— Qu3nyeckuil (dK3eMIuisip, Gaiiabl >KypHaIMpPOBAHUS
onepauui, yrpasistonme (Gpaiiabl) U Joruueckuil (TabindHble
npocTtpaHncTa, cxema bJl) ypoBHu.

Jlornueckue CTPYKTYypbl i1 KOHTPOJS HaJ JUCKOBBIM
mpocTpaHCTBOM  (OJIOKM JTaHHBIX, OKCTEHTBI, CETMEHTHI).
Crpykrypsl namstu (SGA, PGA), 6ydep, kamr. [Iponeccs (Hu-
TH): MOJIb30BATEIbCKUE (KJIIMEHTCKUE) U MPOIIECCHl (CEpPBEPHBIE
U ()OHOBBIE).

Tuns! nanspix. Co31aHne 0ObEKTOB C MOMOIIBI0 KOMaH/
SQL (TabGauibl, MHIEKCHI, MIPEICTABICHHSI, ITOCIEA0BaTENbHO-
CTH, OTIpe/ieJICHHbIE M0JIb30BaTENIEM TUIIbI, CHHOHUMBI, KJ1acTe-
pBl, OTpaHUYEHUs, TaOJMUHBIE NMPOCTPAHCTBA, TPUITEPHI, MPO-
HEeAYpbl U QYHKIIHIH).

duznueckue
JOAaHHBIX.

MOJIENIN

Opranuzanys BHEIIHEW NaMsITH. XpaHEHUE OTHOLIEHUM.
Wnpnexcel. Kypuanbaast unpopmanus. CioyxedHas uHpopma-
1yl

Knaccudukanusa daiinos u ¢ailioBeix cTpykTyp. Daiisl
OpsMOro M MocienoBarenbHoOro Aoctyna. Jocryn x dainy ¢
MCIOJIb30BaHWEM METOJI0B XemupoBanus. [lonsTie xomnusuil.




7

Mertonpl paspemienus komum3ui. [loHsTre nHAEKCHOTO (haiina.
[Tnotueiii unaexc. Ilonstue muaekcHoro Qaiina. HemmoTHbi
uniaexc. Muaekcsl B Buae B-nepeBbeB. KiiactepuzoBaHHbIN HH-
nekc. HexnacrepusoBanHbil uHaekc. I[IpencraBineHue cBs3u
1:M B cTpykTypax XxpaHeHus. OHOHAIIPABICHHbIE YKAa3aTEH.
JIByHampaBieHHbIE yKa3aTeJd. AJTOPUTM IOMCKAa 3alucCU B
cBa3sx 1:M. MuBepTUpOBAaHHBIE CITUCKHU

CrpanuuHass oOpraHu3anusi JaHHBIX. OKCTEHTHI. THIIBI
skcTeHTOB. Tunsl crpanun. Ilapamerpel ctpanui. CtpaHuLbl
pasmemienus. Ctpanuubl gaHHbIX. CTpoku naHHbIX. MHOEKc-
Hble cTpaHulbl. TekcToBble cTpaHulpl. CTpykTypa ¢ailioB B
Ms SQL Server. Pa3aensemast mamsTh.

5 | Tpan3zakuumu.
be3zonacHOCTh JaHHBIX.

[TonsiTue onepanuu TpaH3aKLMU U OCHOBHBIE XapaKTEPU-
ctuku. OCHOBHBIE CBOMCTBa TpaH3aKIUMi — aTOMapHOCTh, CO-
IJ1aCOBAaHHOCTb, M30JIMPOBAHHOCTHh W JOJTOBEYHOCTh. Dukca-
Mg W OTKAT TpaH3aKIui. TpaH3akIuu M IEIOCTHOCTh 0a3
naHHbIX. M3omupoBaHHOCTh TpaH3akuuil. Cepruanu3anus TpaH-
3aKiuil. MeToabl cepualin3alviy TpaH3aKIUI

Ha3HaueHnne W HCHOJIB30BAHME JKypHAJIa TpaH3aKILIMi.
NunuBuayansHble OTKaThl TpaH3akKLUM, BOCCTaHOBIEHHUE bJI
MOCJIE MSITKOTO M 5KeCTKOTO cOoeB. [laparnienbHoe BHINOTHEHUE
TpaH3akUuMi. 3axBaTbl M OJOKUPOBKU. ['paHylnupOBaHHBIE H
MPEMKATHBIE CHHXPOHU3AI[MOHHBIE 3aXBaThI.

6 AJIMUHHCTPUPOBAHUE
CYB/[

AJIMMHHCTPATOPBl U KOHEYHbIE I10JIb30BATENIU: MpaBa U
¢yukun DBA. Ilpumep cucrem ymnpasnenuss b/[. OcHoBHbIE
¢byHKIMU 1 KOMIIOHEHTBhI. OCOOEHHOCTH PabOThl B FeTEPOreH-
HoM cpene. CTaHgapTU3alUs TPOrPAMMHBIX HHTEP(DEHCOoB.

7 | CpaBHUTENBHBIE Xapak-
tepuctukn SQL CVYB/I.
CoBpemeHHbIE  HaIpaB-
nenus passurusa CYDB/I

CpaBuurenbuble xapakrepuctuku Oracle 101, MS SQL
Server, IBM DB2, Informix, Postgress Ha kaXJI0M W3 OCHOB-
HBIX 3TanoB (YHKIMOHUPOBAHHUA: KOH(QUIypUPOBAHHE CHUCTE-
MBI, MOHUTOPUHT, HacTpoika, 00paboTKa 3ampocoB, pa3padboT-
Ka CEpBEPHBIX M KIMEHTCKUX Monyied. I[IpuHumaemble BO
BHUMaHME (PAKTOPBI: MAKCUMAaJIbHOE YHUCIIO MOJIb30BaTeeH o1-
HOBPEMEHHO oOpaiaronmxcs K 06ase, XapaKTepUCTHUKU KIMEHT-
ckoro IIO; anmapaTHble KOMIIOHEHTHI CepBepa, CEpBEpHas
OIEPALIMOHHAs CUCTEMA.

WHTemnekTyallbHbI  aHaIu3 JaHHbIX. MHOroMepHoe
IpeacTaBlieHUue NaHHbIX. B3anmoneiicteue WEB-TexHomornii
u 0a3 naHHbpIX. CucTeMbl HH)OPMALIMOHHOW MOJAEPKKHU MPH-
HATUs pemeHnil. KopnoparusBHble nopTaisl.

4 OOpa3oBarejibHbIE TEXHOJIOTHMH

Jlnst mpoBeieHns Y4eOHBIX 3aHSITHUN MO AUCIMIUIMHE UCTOIB3YIOTCS pa3inyHbie 00pa-
30BaTeNbHbIE TEXHOJOTUU. J{J1s1 OpraHu3anuy yueOHoro mporecca MOXeT ObITh HCIIOJIb30BaHO
AIIEKTPOHHOE 00yueHUe H (W) JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUH.

5 OueHka NJIAaHUPYEMbIX Pe3yJbTATOB 00y4eHMs

5.1 Cucrema oneHuBaHuA

\ dopma KOHTPOJIst | Makc. konuuecTBo 6o |




3a oHy pa- Bcero
ooty
Tekymuii KOHTPOJIb:

- 3aIMTa MPAKTHYECKUX padboT 20 6amioB 60 6amioB
[IpomesxyTouHas arrectanus 40 6amioB
(3a4eT C OIEHKOM)

HTtoro 3a 3 cemectp 100 6amioB

- 3aIUTa MPAKTHIECKUX padOT 20 G6amtoB 60 6amtoB
[TpomexyTouHas aTTecTanus 40 6annoB
(9K3aMeH)

HTtoro 3a 4 cemecTp 100 6amioB
Hroro 3a nBa cemectpa (auCIu- 200 6ayu10oB
IUIMHY)

[TosrydeHHBIH COBOKYITHBIN pe3y/IbTaT KOHBEPTHPYETCS B TPAJAUIIMOHHYIO IITKATy OIICHOK U B
HIKaTy OlleHOK EBporieiickoii cucteMsl nepeHoca u HakoruieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHM € TabIUIIEH:

100- TpanunrioHHas mIKaia Ixana ECTS
OaJuIbHAas
IKaia
91-100 OTJINYHO 3a4TEHO A
83-90 B
7582 XOpo1Io C
61-74 D
51 — 60 YIIOBJIETBOPUTEIHHO E
31-50 FX
0-30 HEYJIOBJICTBOPUTEILHO | HE 3a4TEHO F

5.2 Kpurepuu BbicTaB/IeHUS] OLICHKH 10 THCIMIIJIHHE

Banusl/ Ounenka no aquc- Kpurtepun oneHkn pe3yibTaToB 00y4eHHs M0 JUCIH-

Mxana LMILIMHE MJIMHe

ECTS

100-83/ «OTIUIHOY/ BrictaBnsiercst o0y4aromemMycs, €Clii OH TITyOOKO U TIPOY-

AB «3a4YTEHO (OTIMY- | HO YCBOMJI TEOPETHUYECKUI U MPAaKTUYECKUI MaTepua,
HO)»/ MOJKET IIPOAEMOHCTPHUPOBATE 3TO Ha 3aHATUAX U B XOHE
«3aYTEHO» MIPOMEKYTOUHON aTTECTAIUH.

OO0yuaromuiicst HCUEPIBIBAIOIIE U JIOTHYECKH CTPOUHO U3-
JaraeT yueOHbI MaTepuall, yMeeT yBsI3bIBATh TEOPHUIO C
MPAKTUKOH, CIIPABIISIETCS C peIIeHNeM 3aaad npodeccuo-
HAJIbHOW HANPaBICHHOCTH BBICOKOT'O YPOBHS CIIOKHOCTH,
MPAaBUILHO OOOCHOBHIBAET MPHUHSTHIC PEIICHUSI.
CB000/IHO OpHUEHTHPYETCs B y4eOHOH U poeccuoHalb-
HOW JIUTEpaType.

Or1eHKa MO TUCIUTIIIMHE BBICTABIISIIOTCS 00yJYaomeMycs ¢
y4€TOM PE3yNIbTATOB TEKYILEH U TPOMEKYTOUHOU aTTe-
CTallUH.
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Banany/
HMIxana
ECTS

OneHka 1o auc-
IUILJINHE

Kpurepun oueHKH pe3yJbTaTOB 00y4eHH sl M0 JUCIU-
TUINHE

Komnerenmuu, 3akpeniéHnble 3a JUCUUIUIMHON, chopMu-
pPOBaHbI Ha YPOBHE — «BBICOKHID.

82-68/

«XOPOLIO»/
«3a4TeHoO (XOopo-
110)»/
«3aYTCHOY

BricraBisiercs o0yyaromemMycs, €Cii OH 3HaeT TeopeTHYe-
CKHI U MPAaKTUYECKUI MaTepuall, FpaMOTHO U 110 CYIIECTBY
M3JIaraeT €ro Ha 3aHATUSAX U B XOJ€ IIPOMEKYTOYHOU aTTe-
CTallMM, HEe JOIyCKasl CyIIECTBEHHBIX HETOUHOCTEH.
OOyuaronuiicsi IpaBUIBHO MPUMEHSET TEOPETHUECKHUE T10-
JIOKEHMS IIPU PELICHNHU MPAKTUYECKUX 3aa4 npodeccuo-
HaJIbHOM HAIIPAaBJICHHOCTH Pa3HOI'O YPOBHs CII0KHOCTH,
BJIaJleeT HeOOXOAUMBIMHU AJIsl 3TOTO HAaBbIKAMU U NMpUEMa-
MHU.

JIOCTaTOYHO XOPOULIO OPUEHTUPYETCS B y4eOHOMH U Mpo-
(heccruoHaIBHOM JIUTEpaType.

OneHka 1o JUCHUIUIMHE BBICTABIIAIOTCS 00YYaroEeMycs C
y4€TOM PE3YJIbTATOB TEKYILEH U TPOMEKYTOUHON aTTe-
CTaLlUH.

Komnerenmyu, 3akperniéHnble 3a JUCUUIUTMHON, chopMu-
pOBaHbl HA YPOBHE — «XOPOLIMIIY.

67-50/
D,E

«YIOBIIETBOPH-
TEIbHOY/
«3a4TeHo (ymoBie-
TBOPHUTEIBHO)»/
«3aUTEHOY

BericTaBisiercsa o0ydaromeMycsi, €CiIu OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUYECKUI U MPAKTUYECKUI MaTepuall, 10-
IIyCKAET OT/AEJIbHbIE OINOKU IIPU €ro N3JI0KEHUH Ha 3aHs-
TUSAX U B XOJI€ IPOMEKYTOYHON aTTECTALIUN.
OOyyaromuiics UCIBITHIBAET ONPEICIEHHbIE 3aTPYAHEHUS
B IIPUMEHEHUH TEOPETUYECKUX MOJIOKEHUH TPU PELICHUH
MPAKTUYECKHX 33124 MPO(HEeCCHOHAILHOW HAIPaBICHHOCTH
CTaHJAPTHOI'O YPOBHS CJIOKHOCTH, BJIajIeeT HEOOXOMMBbI-
MU JJIs1 3TOr0 0a30BBIMU HaBBIKAMH U IPUEMAMH.
JleMOHCTpUpYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JUTEPATyphI 110 TUCLHUIIINHE.

OneHka 1Mo JUCHUIUIMHE BBICTABIISIOTCS 00yJaromeMycs C
Y4ETOM pe3yIbTaTOB TEKYILEW U POMEKYTOUHOM aTTe-
CTallMH.

Komnereniuu, 3akpeniaéHHble 3a AUCIUILITUHON, CHOPMU-
POBaHbI Ha YPOBHE — «JIOCTATOYHBINY.

49-0/
F.FX

«HEYJIOBJICTBOPH-
TEJILHOY/
HE 3aYTEHO

BricTaBnsierca oOy4daromemMycsi, €Ci OH He 3HaeT Ha 06a3o-
BOM YPOBHE TEOPETUYECKHUI U MPAKTUUYECKUI MaTepHall,
JOTyCKaeT rpyOble OMMOKY MPHU €ro U3JI0KEHUHU Ha 3aHsI-
TUSAX U B XOJI€ IPOMEKYTOYHON aTTECTALIUN.
OOyyaromuiics UCIIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B
MIPUMEHEHUH TEOPETUUECKUX TIOJI0KEHUH NPU PELICHUH
MPaKTUYECKUX 3a]a4 MpodeccunoHaNbHOM HallPaBIEHHOCTH
CTaHJApTHOTO YPOBHS CIIO’KHOCTH, HE BJIajieeT He0OX01u-
MBIMH ISl 3TOTO HaBBIKAMU U TPUEMaMHU.

JleMOoHCTpHpYeT (pparMeHTapHble 3HaHUs YUeOHOI JHTe-
paTypsbl IO JUCIUIUIMHE.

OreHka 1Mo JUCHHUIUIMHE BBICTABISIOTCS 00YYaOLIEMYCS C
Y4ETOM pe3ybTaTOB TEKYILEW U MPOMEKYTOUHOM aTTe-
CTallMH.
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banabl/ Ouenka no auc- Kpurepun oueHKH pe3yJbTaTOB 00y4eHH sl M0 JUCIU-
HMIxana IHUIIJINHE IJIMHE
ECTS

3a TUCIUILINHOM, HE CPOPMUPOBAHBI.

Kommnerenuu Ha ypoBHE «IOCTATOYHBII), 3aKPEIVIEHHBIC

[Tpu onleHWBaHWUH 3aIUTHI TPAKTHYECKON paOOThI yIUTHIBACTCS:

- TIONHOTA BBIMIOJHEHHOW paboOThl (33/JlaHMEe BBHITIOJHEHO HE TMOJHOCTBIO W/HUIU
JIOTYIIEHBI IBe U 00JIee ONTMOKY WM TpU U OoJiee HETOUYHOCTH) — 1-8 Gaa;

- 000CHOBAaHHOCTb COJICPIKAHUS ¥ BBIBOJIOB pa0OTHI (3a/1aHKE BBITIOIHEHO MOJHOCTHIO,
HO O00OCHOBAaHHME COJICP)KaHUS U BBIBOJOB HEIOCTATOYHBI, HO pacCyXJIeHus BepHbl) — 9-16
0aJlJIOB;

- paboTa BBINOJIHEHA TIOJIHOCTHIO, B PACCYKICHUAX U 0OOCHOBAaHUH HET MPOOEIIOB MU
OIIMOOK, BO3MOXHA OJJHA HETOYHOCTH -17-20 0aios.

3arem OayTbl KOHBEPTHPYIOTCS B KOJIMYECTBO OAJUIOB B CEMECTPE COTJIACHO TaOJIHIIE.

[TpomexyTrouHas aTTectanus (IK3aMeH)

[Ipu npoBeneHUM MPOMEKYTOUHOW ATTECTAIIMUA CTYACHT JOJDKCH OTBETUTh Ha 2
BOIIPOCA TEOPETUICCKOTO XapaKTepa.

[Tpu olleHUBaHMK OTBETA HA BOIPOC TEOPETHUECKOTO XapaKTepa YIYUTHIBACTCS:

- TEOPETUUYECKOE COJICp)KaHNEe HE OCBOCHO, 3HAHUE MaTepraia HOCUT (hparMeHTapHBIN
XapakTtep, Hanmuuue rpyobix omubok B orBete (1-10 OamioB);

- TEOPETHYECKOE COJCPKAHKE OCBOCHO YAaCTHYHO, JIOMYIIEHO HEe 0ojiee IBYX-Tpex
HenoueroB (11-20 6aoB);

- TEOPETHUYECKOE COJIEpPKaHWE OCBOCHO IIOYTH TOJHOCTHIO, JOIYIICHO HE Oolee
OJIHOTO-JIBYX HEJOYETOB, HO 0Oy4YarOIIUKCcsA cMOT Obl UX HCIPABUTH camocTosTensHo (21-30
0ayoB);

- TEOPETHYECKOE COJCPKaHUE OCBOCHO TMOJHOCTHIO, OTBET TIOCTPOCH IO
coOctBeHHOMY Iu1any (31-40 6aos).

5.3 OmueHouHble cpeacTBa (MAaTEPHAJIbI) VISl TEKYLEr0 KOHTPOJISI yCIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTANMU 00y4aI0IUXCS M0 JMCIUIITTHHE

Bormpocs! k Tekymieit arrecraruu (OITK-2, TTIK- 7)
B yem cyTh MCIIO/Ib30BAHUSI MEXaHU3MA TPAH3AKIMIA?
M3MEHEHHUs B 0a3y JaHHBIX BHOCATCA KaXKIOW orepariueit
M3MEHEHHUs B 0a3y JaHHBIX BHOCATCS TOJIBKO MOCJIE BBIIIOJIHEHUS BCEH IOCIIEI0BATEIbHOCTH
OMepalnii , BXOASAIMMX B TPAH3AKIIUIO, €CIIM OHU BBITIOJIHEHBI YCIICIIIHO
M3MEHEHHUs B 0a3y JaHHBIX BHOCATCS TOJBKO aIMUHUCTPATOPOM Oa3bl JaHHBIX
M3MEHEHUs B 0a3y JaHHBIX BHOCATCS TOJIBKO MPU OIPENCTICHHBIX YCIOBUAX
IIpu KakuX ycJ0BHAAX CHCTEMA MEHsIeT JaHHbIe B 0a3e JaHHbIX?
0 3aBEPIICHUIO TPAH3AKIIMH U M0 ONepaTopy commit
10 3aBEPILICHUIO KaX/10H olepalyy TpaH3aKLIuu
M0 YKa3aHUIO aIMUHHUCTPATOpPA
0 OTepaTopy MOIU(PUKAIINK TAHHBIX
Jl1s1 yero BeaeTcst JKypHaJI TPAH3aKIMii?
JUTSL aHaJInu3a JEUCTBUH ¢ 0a30i JaHHBIX
JUTS1 ICIIOJIb30BaHUs TPUKJIAAHBIMUA TPOTPaMMaMHU
TSI IPOBEPKH MPABMIIBHOCTH JAHHBIX
JUTSL BOCCTAHOBIIEHUS 0a3bl JAaHHBIX
HNupexcupoBanue B 0a3ax JaHHBIX HCNIOJb3YeTCS A ...
yMeHbIIIeHus: 00beMa 0a3bl JaHHBIX
3alUThl 0a3bl JAHHBIX OT HECAHKIIMOHUPOBAHHOTO JI0CTYIa



11

YCKOPEHHUS Olepalnii MOMcKa U COPTUPOBKHU

KOPPEKTHOCTH BBITIOJIHEHHS 3aIIPOCOB K 0a3e JaHHBIX

Boi0epute HeBepHylo pekoMeHAalMIO IPU CO3JaHUM 00beKTa ""mHAeKc" .

[Tpu coznannu uHAEKCa HEOOXOMMO MTPOAHATU3UPOBATH, KaKKe 3allpOChl HAIIPABIISIOTCS K
nanHoi Tabnune. Eciu 510 B ocHoBHOM 3anpockl SELECT, To Hy)HO co31aTh HHAEKCHI IS
CTOJIOIIOB, IO KOTOPBIM MPOU3BOIUTCS BRIOOPKA JAHHBIX JJIS1 YCKOPEHHSI BHITTOJIHEHHUS 3a1pO-
COB.

Ecnu Tabnuna nocrossHHo oO6HOBIseTes (BoimosHstoTes oneparopsl INSERT, UPDATE, DE-
LETE), To xomMuecTBO MHIEKCOB HEOOXOANMO CBECTH K MUHUMYMY, T.K. 3HAUHTEIbHAS YaCTh
pecypcoB cepBepa OyJeT 3aTpauyrBaThCsl HA OOHOBJICHHE UHEKCOB.

Tak KaKk HHJIEKCHI MO3BOJISIOT YCKOPHUTH ONEPAIUK BCTABKU JAHHBIX B TAOJIHITY, HEOOXOIUMO
CO3/1aBaTh UHJEKCHI JIJIsl YaCTO U3MEHSAEMBIX TaOJIuII.

Bri0epuTe 00bEKTHI, KOTOPbIE HENMOCPEACTBEHHO He OTHOCATCH K 00beKTaM 0a3bl 1aH-
HbIX BO BHCIIHEH NaMATH 0a3bl JaAHHBIX.

HNunexcor

KypuanbHas unpopmarus

CnyxeOHast nHOpMAIHS

CTpoKH OTHOILIECHU

Mopgynu npuKIagHbIX TPOrPaMM

Kakoe Bbicka3bIBaHHe HeCIPABEAJIMBO M0 OTHOLIEHHIO TepMuHa « TpaH3akuus»
Kaxnas TpaH3akiusi HAQUMHAETCS MIPU LETOCTHOM COCTOSIHMM b/ 1 10oJKHA OCTaBUTH 3TO CO-
CTOSIHHE L[EJIOCTHBIMU MTOCTIE CBOETO 3aBEPIICHUS

Jnst moepskanusi OrpaHUYEHHUH 1IETOCTHOCTH HE TOTYCKAETCsl UX HapYIICHUE BHYTPU TpaH-
3aKITUH.

TpaH3akIuu pa3HbIX MOJIB30BATENCH HE IOJDKHBI MEIIATh APpYT Apyry. MHaue roBops, TpaH-
3aKIHs JI0JDKHA paboTaTh TOJIBKO C HEMPOTUBOPEUMBBIMU JaHHBIMU, HE UMes JOCTYIIA K MPo-
MEXYTOUYHBIM PE3yJIbTaTaM.

Pe3ynbrarhl paboThl BHITIOJTHEHHOW TPaH3aKIUHU JOJKHBI COXPAHUTHCS B 0a3e JaHHBIX, 1aXe
€CJIM M0 3aBEPIICHUH TPAH3AKIIMU TPOU30MIET COOM CUCTEMBI.

TpaH3akIuu pa3HBIX MOJIL30BATENECH HE TOJDKHBI MEIIATh JIPYT APYTY.

Kakoro ypoBHs1 H30/1MPOBAHHOCTH TPAH3AKIHI He CylIeCTByeT

OTCcyTCTBHE 3aIIUCH «TPA3HBIX JAHHBIX)»

OTtcyTcTBUE NOTEPSIHHBIX U3MEHEHUH.

OTcyTcTBUE UTEHUS «TPSI3HBIX JAHHBIX).

OTcyTcTBHE HEMOBTOPSIIOIIMXCS YTEHUH.

Jlyisi 4yero ucmoJib3yercsi 00bexT Trigger?

Jlns 3aanus 3HaYeHUs! cTOJIONA IO YMOJIYAHUIO (€CIIM OHO SIBHO HE OINPEEICHO ITPH BCTaBKe
CTPOKH)

Jlst pa®oThI ¢ BBIOOPKOM 3HaYeHHH 13 0a3bl JaHHBIX IO 3aMPOCY KaK C BUPTYaJIbHON KIMEHT-
CKOM TabmuIein

Jlns orpaHnyeHus quana3oHa 3HaYeHUH, XpaHUMBIX B CTOJIO1IE€ TaOJIUIIbI

Jiist paboThl «3aMuch 3a 3alKMChi0» ¢ BBIOOpKaMU 3a 0a3bl JaHHbBIX

J171s1 KOHTPOJIS MPaBUIILHOCTH BBOJAA U MoudUKanuii JaHHBIX B B/]

J71s1 4yero ucmoJib3yercst 00bekT View

Jlns 3aanus 3HaYeHHs cToIOA IO YMOTYAHUIO (€C/IM OHO SIBHO HE OMPEIENIEHO MPU BCTaBKe
CTPOKH)

Jlnst paGoThI ¢ BBIOOPKOM 3HaYeHHH U3 0a3bl JaHHBIX IO 3aMPOCY KaK C BUPTYaJIbHON KIHEHT-
CKOM TalmuIein

Jlns orpannyeHus quamna3oHa 3HaYeHHUH, XpaHUMBIX B CTOJIO1IE€ TaOIUIIbI

Jiist paboThI «3aMuch 3a 3aMKMChi0» ¢ BEBIOOpKaMU 3a 0a3bl JaHHBIX

... - 3TO CHlelHAJIbHBIH BU/ MPOLEIYyPbl, KOTOPbIi BbINOJIHSETCHA cepBepoM 0a3 JaHHBIX
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XpaHuMmas npouenypa
Tpurrep
Nunexc
OrpanuueHue
«e. - 3TO CHIEHAJbHBIH BH/I NPOLEYPbl, KOTOPbIH HeJIb3sl BHI3BATH U3 KJIMEHTCKOI0
NPUJIOKEHUS M CBSA3aH C HEKOTOPBHIM COObITHEM, BOSHMKAIOLIEM IPH PeJAKTHPOBAHUH
o0bexTa BJI
XpaHumas npoueaypa
Tpurrep
HNunexc
IIpencrasienue
... - 3TO CHIEHHAJIBbHASA TA0IUIA, IPEACTABIAIONIAA CIUCOK HOMEPOB 3anuceil U yKa3bl-
BAaONIAsl B KAKOM MOPS/AKe UX HY’KHO NPeACTABJIATH
XpaHumas nmpoueaypa
Tpurrep
Hunexc
IIpencrasienue
... -3TO BHPTyaJbHasi Ta0JMLA, PEIOCTABJIAIONIAN JAHHbIE U3 OHOH MJIM HECKOJIb-
KHX peajbHbIX TA0/1UI]
XpaHumas npoueaypa
Tpurrep
Nunexc
IIpencraBienue
Yro Takoe SQL?
SI3bIK pa3meTKu 0a3bl JaHHBIX
CTpyKTypHpOBaHHBIH S3bIK 3aIIPOCOB
SI3BIK MpOrpaMMHUPOBAHUS HU3KOTO YPOBHS
SI3BIK MpOrpaMMHUPOBAaHUS BBICOKOT'O YPOBHS
SQL npeana3zHaveH 1Jisi padoThl ¢
HepapxuueckumMu MOJIETSIMU JAHHBIX
CeTeBbIMH MOJIEISIMU JaHHBIX
PensiunoHHBIMU MOJIENSIMU JJAHHBIX
Kak ynaauth u3 tabaunbl data Bce 3anucu, noJie info_id koTopbix He 3an0/iHeH0?
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 npeacraBjeHHbIX KOMAaH/I CJIY:KUT IJI1 H3MEHEHHUs CTPYKTYPbI CylIeCTBY10-
meit Tadauub1?
ALTER TABLE
SELECT
CREATE TABLE
DROP TABLE
CREATE VIEW
UPDATE
INSERT INTO
DELETE FROM
Kaxkas u3 npeacTaBjeHHbIX KOMAH/ CJAYKHUT I MOAM(PUKANUM JaHHBIX B TA0aMnax?
ALTER TABLE
SELECT
CREATE TABLE
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DROP TABLE

CREATE VIEW

INSERT INTO

Kaxkue u3 npeacraBjieHHbIX KOMAH/I CJIYKAT JJIS yaaJdeHusl TA0Iulbl?

ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

J1s1 yero ucnosib3yercst komanaa GRANT?

Jls Ha3HaueHUs MOJIb30BaTEISAM MIPaB J10CTyMNa K 00beKTaM 0a3bl JaHHBIX

JIJ1st MoJTydeHust SKCKITFO3UBHOTO MpaBa J0CTyIa K 0a3e JaHHBIX

Jlns 3anperienus [ocTymna nojib3oBaresneil K 00bekTam 0a3bl JaHHBIX

JIJ1st OTKJIOHEHUS TIPAaB POJIH TOJIH30BATEIIS Ha JIOCTYI K 00beKTaM 0a3bl JaHHBIX

st yero ucnoab3yercst komanga REVOKE?

st Ha3HaueHUs M0JIH30BATENISIM MIPaB AOCTyIa K 00beKTaM 0a3bl JAHHBIX

Jl71s mostydeHus SKCKIII03UBHOTO MpaBa A0CTyIa K 6a3e JaHHbBIX

Jliist 3amperienust oCTyra mojib3oBarelieit K 00beKTaM 0a3bl JaHHBIX

Jl71s OTKJIOHEHUS TIPaB MOJIb30BATENS Ha TOCTYH K 00BheKTaM 0a3bl JaHHBIX

Kakoii u3 nepeyuc/ieHHBIX ONIEPATOPOB OTHOCUTCS K SI3bIKY YIPaBJIeHHS TaHHBIMU
(DCL)?

Update - u3meHeHHE 3HAUYCHUH B MTOJIAX TAOIHUIIBI

Grant — co3ganue B cucteMe 0€30MacHOCTH pa3pelIaroniei 3aniucy Ui MOJIb30BaTeNs
Select —BBIOOpKa CTPOK, YAOBICTBOPSIONINX 33 JAHHBIM YCIOBUSIM

Create — co3ganue TaOIHIBI, HHOEKCA

Drop — ynanenue Ta0nuibt

Alter — u3ameHeHne CTPYKTYPbI TAOIHIIBI

Insert — BctaBka CTpOK B TaOJIHITY

Delete — ynanenue cTpoK 13 TaOIHIIBI

Kakoii u3 nepeyucjieHHBIX ONEPATOPOB OTHOCUTCSI K SI3BIKY ONpeAeTeHHsl JAHHBIX
(DDL)?

Update - usmeHeHHe 3HAUYCHUI B MTOJIAX TAOIHUIIBI

Grant — co3ganue B cucteMe 0€30MacHOCTH Pa3pelIaroiei 3anicy Ui MOJIb30BaTeNs
Select —BBIOOpKa CTPOK, YAOBIETBOPSIONINX 33 JaHHBIM YCIOBHUSIM

Create — co3ganue TaOIUIbI, HHIEKCA U T.1.

Insert — BctaBka CTpOK B TaOJIHITY

Delete — ynanenue cTpoK 13 TaOIHIIBI

Deny - cozmanue B cucteMe 0€30IMacHOCTH 3alpeliaroNield 3arucu IS MOJTb30BaTEIIS
Kakoii u3 nepeynciieHHBIX ONIEPATOPOB OTHOCHTCS K SI3bIKY MAHUIMYJIUPOBAHUS daH-
HeiMu (DML)?

Update - u3meHeHHe 3HAUYCHUI B MTOJIAX TAOIHUIIBI

Grant — co3ganue B cucteMe 0€30MaCHOCTH Pa3pemIaroNIeH 3aiCcH TSl TOJIb30BaTeNs
Create — co3ganue TaOIHIBI, HHIEKCA

Drop — ynanenue Tabiuipi

Alter — u3sMeHeHHe CTPYKTYpPbI TaOJIHIIBI

Insert — BctaBka CTPOK B TaOJIHITY

Yro nenaer oneparop INSERT?

BCTaBJISICT CTPOKY C 33JaHHBIMU 3HAYCHHUSIMH JICMEHTOB B TaOJIHITY

BCTaBJISIET CTOJIOEI] C 3aIaHHBIMH 3HAUEHUSIMU DJIEMEHTOB B TaOJIHIlY
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BCTaBJISIET CTPOKY C 3aJaHHBIMU 3HAUEHUSIMH 3JIEMEHTOB M 3HAUEHUSMHU 10 YMOJIYAHHUIO B
Ta0IHITy

BCTABJISICT CTONOCI C 3aIaHHBIMHU 3HAUCHHUSIMU DJIEMEHTOB M 3HAYCHUSMHU 110 YMOITYAHHIO B
Ta0IHITy

B xaxom npensoxkennu oneparopa INSERT yka3biBaloTcs BecTaBisiemble B Ta0JIMIy
3HAYeHUA?

INSERT

VALUES

FROM

WHERE

Kakue ciy:xe0HbIe ¢J10Ba MOIYT HCII0JIb30BaThesi B oneparope INSERT?

FROM

WHERE

VALUES

GROUP BY

Kaxkue ciyxe0HbIe CJ10Ba MOTYT MCII0JIb30BaThesi B onepatope DELETE?

WHERE

INTO

VALUES

GROUP BY

Kakue CYB/I oTHOCATCS K KJIMEHT-CePBepPHbIM?

ACCESS

ORACLE

DB2

BORLAND PARADOX

Kakune CYB/]l oTHOCATCA K (pailsi-cepBepHbIM?

ACCESS

MS SQL-cepsep

ORACLE

INTERBASE

Kakue CYB/I ucnosb3yrorcs A opranu3anmuu 6a3 JaHHbIX B KPYIIHBIX OPraHU3anusix
(OTHOCATCH K NPOMBILLICHHBIM)?

ACCESS

MS SQL SERVER

FoxPro

PARADOX

Bompocs! k 3auery (OITK-2)
1. Ilepeuncnuths nepcoHanbHble U npodeccuoHanbHble CYBJl. Kakue B03MOXKHOCTH
oOecreunBaeT ucnonb3oBanue npopeccuonanbHeix CYB/I.
Oranel pazpabotku AUC.
ApXHUTEKTYpa «KIHEHT-cepBep». OCHOBHOW NMPUHIIMII TEXHOJIOTHH «KIMEHT-CEPBEP»
[TonsiTve Mpe3eHTallMOHHON JIOTUKHU, OU3HEC-TIOTUKU U JIOTUKH 00paOOTKH JaHHBIX
Monens ynaneHHoro ynpasieHus qanabiMu FS (Mozaens ¢aiinosoro cepsepa). Jlo-
CTOMHCTBA U HEIOCTaTKU
Monens ynaneHHoro aocryna kK JauHbiM (RDA). JlocTonHCTBa M HEJOCTaTKH
Mopenb (akTUBHOTO) cepBepa 0a3 JaHHBIX. JIOCTOMHCTBA U HETOCTATKH
Mopnens cepBepa npuiokeHuid. JloCTOMHCTBA U HEIOCTATKU
Apxurektypa cepepa 6a3 gaHHbIX. LleHTpanu3oBaHHast apXUTEKTypa U MoJenb 1:1.
HenocraTku. ApXuTekTypa BbIIEIEHHOTO cEpBepa (MHOIOIIOTOKOBasl CEPBEPHAs ap-
xutekTypa). HegocraTku

abrwn
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ApxuTeKkTypa BUpTyalbHOro cepepa. Henmocratku. MHOTOHUTHEBASI MYIbTHUCEPBEP-
Hasl apXUTEKTypa

Tunel napaienusma.

TpeboBanus k 6e3onacHOCTH pesainoHHbIX CYB]]

[Tone3oBarenu CYB/l. O6bexThl qoctymna. [Ipusmnernn. Oneparopsr SQL st ycra-
HOBKU nipuBwieruil. [lpumepsr.

OcHOBHBIE CTIOCOOBI OIIpEIeIIEHHs TPYIII MoJIb30BaTesei. Poiabs. Mexanusm poneii.
Cosnanue ponu. [Tpumep

[Tonsitue Tpanzakiuu. CBOMCTBA TpaH3aKIMK. BapuaHThl 3aBepIieHUs] TPaH3aAKIIUH.
Pactmmpennas monens Tpan3akuuu. CMech Tpanzakiuil. ['paduk 3amycka Habopa
TpaH3aKIUH.

[Tpo6Guiembl nmapaenbHol paboThl Tpan3akuuid. [Ipobiema norepu pe3ynbpraToB 00-
HOBJIeHUs. HeakkypaTHoe cuuThIBaHKE

[Tpo6uiemb! mapannenbHO paboThl Tpan3akuuii. [IpobiiemMa HeCOBMECTUMOTO aHAU3A.
Konkypupyromue tpanzakiuu. KonaukTs Mmexxay Tpanzakuusmu. ['paduku 3amycka
Habopa Tpan3akuuu. CriocoObl pa3penieHus] KOHKYPEHINI MKy TpaH3aKIUSIMU.
Tumb 6:10kupoBoK. [IpoTOKON JOCTYNA K TaHHBIM. Y POBHU OJIOKHPOBAHMUS.
VYnpasnenue Tpan3zakuusaMu. KoMaH bl yripaBiaeHus TpaH3aKIUSAMU.

SIBHBIE TpaH3akUKH. BioXeHHbIE TPAH3AKIUH

VYrpasieHnue 6J1I0KHPOBKaAMH

TynukoBbie OJOKUPOBKU

YpoBHU n30s1MHK

Pexxumer SQL. TIporiece BoITIoIHEHUS ortepaTopoB sql

Knaccudukanus ¢aiiinos u ¢pailioBbIX CTPYKTYP

@aiibl IPSAMOTO U IIOCIIEI0BATEIBHOTO JOCTYIIA

Joctym k Qaiiny ¢ UCHOIb30BaHUEM METOOB XEIINPOBAHUS

[TonsTre KoUM3UNA. MeToIbl pa3peleHns KOJUIU3HN

[Tonsitue nuaexkcHoro Qaiia. [TnoTHeIN HHAEKC. HEeNmmoTHBIN HHIEKC.

Nunexcel B BUAe B-nepeBbes.

KiacrepuzoBaHHbIN HHIEKC

Hexnacrepru3oBaHHbBIN HHAEKC

[IpencraBnenue cBsizu 1:M B cTpykTypax xpaHnenusi. OTHOHAINIPABIEHHBIE YKA3aTEH.
[Tpumep. [IBynamnpasieHubie ykazatenu. [I[pumep. AITOPUTM MOKMCKA 3aMMUCH B CBS3SIX
1:M

WNHBepTHpOBaHHBIE CIIHCKU

CrpaHnuHas opraiu3anus JaHHbIX. DKCTEHThI. TUbl 3KCcTeHTOB. Tumnsl ctpanuil. [1a-
paMeTphl CTpaHUIL

Crpanunbl pazmenienusi. Ctpanuubl JaHHbIX. CTPOKHU JaHHBIX. IHAEKCHBIE cTpaHu-
11b1. TeKCTOBBIE CTPAHUIIBI.

Crpykrypa daiinos B Ms SQL Server. Paznensemas naMsthb

Cpasuurenbhbie xapakrepuctuka SQL CYB/I: Oracle, MS SQL Server, IBM DB2,
Informix

Kon¢urypauuu Tunsl nons3oBarenei.

Apxurekrypa (pu3nuecKuil U TOTUYECKUN YPOBEHB)

Tabmuunbie mpocTpancTBa. CerMeHThI, SKCTEHTHI U OJIOKH JTaHHBIX.

Oxzemmusip. SGA, PGA

[Ipomecchl. 7 OCHOBHBIX (DOHOBBIX MPOIECCOB

Oyukuuu CYB/. UncTamnauus

[Iporpammusie cpenctBa Oracle. OcHoBHbIe QyHKIMEM yrpaBieHus. Co3naHue Moib-
30BaTelIsl U HACTPOIIKa MpaB JOCTyIa.

O6wbexTsl BJ]

Coznanue Tabnuil. TUIIBI JaHHBIX
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50. Coznanue MHIEKCOB
51. Co3nanue npeacTaBICHUI
52. Coznanue nocie0BaTeIbHOCTEH
53. OnpeneneHHble MMOJIb30BaTEIEM TUIIBI TaHHbIX. COo3JaHNe CHHOHUMOB
54. Co3naHue orpaHMYEHUN
55. Co3ranue TaOIMYHBIX TPOCTPAHCTB
56. OcHoBHBIE IOHATHUS 1 KOHCTpYKIKU SQL. Apxurekrypa SQL
57. I[lognepxuBaeMbiii HaOop cuMBOJIOB SQL. Apudmerndeckue ornepaTtopsl U ONepaTo-
PBI OTHOILIICHUS
58. CtpykTypa nporpammsl u nepemeHubie SQL
59. YcnoBHbIE oniepaTopbl
60. Lukier
61. Kypcopsl
62. XpaHumsbie MPOIEAYPHI
63. OyHkuUN
64. Tpurrepsl
Bompocsl k 3xk3ameny (OITK-2)
ApXHUTEKTYpa «KIHEHT-cepBep». OCHOBHOM MPUHIIUIT TEXHOJIOTHH «KIHUEHT-CEPBEP)
[ToHsTHE TPE3EHTATMOHHON JIOTUKH, OU3HEC-JIOTUKHU M JIOTHKH 00pabOTKH JAaHHBIX
Monens yaanenHoro ynpasneHus fanubimMu FS (Moaens daitnoBoro cepsepa). Jloctoun-
CTBa U HEJIOCTATKU
Monens yaanenHoro ngocryna K ganHbiM (RDA). JlocTouHcTBa M HEIOCTATKU
Mogenb (akTUBHOTO) cepBepa 0a3 MaHHbIX. [JoCTOMHCTBA M HEIOCTATKU
Monens cepBepa mpriiokeHuid. JlIoCTOMHCTBA U HEIOCTATKU
Apxurekrypa cepepa 6a3 naHHbIX. LleHTpanu3oBanHas apxurekrypa u mojens 1:1. He-
JOCTAaTKU. APXUTEKTypa BBIICJICHHOTO cepBepa (MHOTOMOTOKOBAsI CEpBEPHAs apXUTEKTY-
pa). Henocrarku
Apxurektypa BUpTyaibHOro cepsepa. Henoctarku. MHOrOHUTHEBAsI MYJIbTHCEPBEPHAsI
apXHUTEeKTypa
Tumnsl napamuienusma.
TpeboBanus k 6e3onmacHOCTH pesinoHHbIX CYB]]
[TonwzoBarenu CYB/I. O6bekTsl noctyna. [Ipusunerun. Oneparopsl SQL 11 ycTaHOBKH
npusuieruil. [Ipumepsr.
OcHOBHBIE CTIOCOOBI OIpeIeNIEH s TPy MoJib3oBarenei. Pons. Mexanusm poneit. Co-
3panue pouu. [Ipumep
[Tonsitue Tpanzakuuu. CBoiicTBa TpaH3aKUK. BapuaHThl 3aBepileHNs TPaH3aKLUH.
Pacmupennas monens Tpanzakuuu. Cmech Tpanzakuuil. ['paduk 3amycka Habopa TpaH-
3aKIUH.
[TpoGuembl napannenbHON paboThl TpaH3zakuuid. [Ipobiiema norepu pe3ynbTaToB 0OHOB-
nenus. HeakkypaTHoe CUMTHIBaHUE
[TpoGuiembl mapanenbHON paboThl TpaH3zakuuid. [IpobiieMa HECOBMECTUMOTO aHAU3A.
Konkypupyromme tpanzakiuu. KoHpaukTsl Mexxay Tpanzakuusmu. I'paguku 3amycka
Habopa TpaH3akuuu. CriocoObl pa3peleHus] KOHKYpEeHIUI MEeXIy TpaH3aKIUIMU.
Tumns 6:10kupoBoK. [IpoTOKOI JOCTYNA K TAaHHBIM. Y POBHU OJIOKHPOBAHMUS.
VYnpasnenue TpanzakusamMu. KomMaHp! yrpaBieHs TpaH3aKIUSIMH.
SIBHBIE TpaH3aKIMH. BioXeHHbIe TpaH3aKLIUU
VYnpasnenue 6J10KHPOBKaMH
TynukoBble OJOKUPOBKH
YpoBHM U30IAIUA
Pexxumer SQL. Tlporecc BoImonHEHUs orepatopos sql
Knaccudukanus ¢aiinos u ¢paiioBbIX CTPYKTYp
@Daiibpl IPSMOTO U MOCIE0BATENBHOTO JJOCTYNA
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. JlocTym k (aiiny ¢ HCMOTb30BaHUEM METO/IOB XEITUPOBAHUS

[TonsTre kommm3uii. MeToabl pa3peieHus: KOJITU3un

[Tonsitue unaexkcuoro Qaiina. [LnotHeii nuaexkc. HemnoTHeii HHIEKC.

WNunexcel B BUae B-nepeBbeB.

KnacrepuzoBaHHbIN MUHIEKC

Hekiactepu3oBaHHbIA HHIEKC

[Ipencrasnenue cBsizu 1:M B cTpykTypax xpanenusi. OTHOHAIIPABICHHBIE YKAa3aTEH.
[Ipumep. /IBynamnpaBneHHble ykazatenu. [I[pumep. AIropuTm noucka 3amnucy B CBA3SIX
1:M

HNHBepTHpOBaHHBIE CIMCKU

CrpanuuHas opranuzaius JaHHbIX. DKCTeHThI. Tumnsl 3kcTeHTOB. Tunsl ctpanuil. [Tapa-
METpPBbI CTPaHULL

Crpanunbl pazmenienusi. Ctpanuiibl 1aHHbIX. CTPOKH TaHHBIX. IHIEKCHBIE CTpaHUIIbI.
TekcToBbIE CTPAHULIBL.

Crpykrypa daiinos B Ms SQL Server. Paznensiemast maMsrthb

Y4eoHo-MeToHYecKOe U HHPOPMALIMOHHOE 00ecneyeHne JUCIUTIIMHBI

6.1 CnucoK HCTOYHHUKOB JIMTEPATYPbI

OcHoBHas1 JInTepaTypa

1. llycroga, JI. K. ba3bl nannbix : yueobnuk / JI.M. Ulyctosa, O.B. TapakanoB. — M.:
NHO®PA-M, 2019. — 304 c. + Jlon. marepuansl [D1eKTpOHHBINA pecypc; Pexum
nocryma http://www.znanium.com]. — (Bsiciiee oOpa3oBanue: bakanaspuar). —-
Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/. — Pexum
JOCTYTMA: 10 MOITUCKE.

2. T'omumpraa, O. JI. Ba3er manHbIX : ydebHoe mocoOue / O. JI. Tommmpeiaa, H. B.
Makcumos, U. U. [TonoB. — 4-e u3a., nepepad. u gon. — Mocksa : POPYM :
NH®PA-M, 2020. — 400 c. — (Bricmee obpazoBanue: 6akanaBpuar). — URL:
https://znanium.com/catalog/product/1053934. — Pesxum qocTyra: mo moAMUCKe.

3. Hansn, 3. I'. CoBpemennbie 6a3bl naHHbIX. OcHOBBL YacTh 1: YueOHOE mocodue /
Hansa O.I'. - Mocksa :HUIL MH®PA-M, 2017. - 88 ¢.ISBN 978-5-16-106526-6
(online). - Tekct : AEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/959289. — Pexxim gocTyma: 1Mo MmoamucKe.

4. lansa, 3. I'. CoBpemeHHbIe 0a3bl JaHHBIX. YacTh 2: NMPAKTUYECKUE 3aJaHUSA:
VYuebHo-MeToguueckoe mocooue / Haasu 3.I'. - Mocksa :HULl UHO®PA-M, 2017.
- 68 cISBN 978-5-16-106525-9 (online). - Tekct : smektponnsii. - URL:
https://znanium.com/catalog/product/959288. — Pexxim gocTyma: 1Mo MmoamucKe.

JonotHUTEILHAS JTUTEPaTypa

5. AranwioB, B. I1. ba3bl ganubix : yueOnuk : B 2-x kH. Kuura 1. JlokanpHbie 0a3bl
ma"HHblx. — MockBa : ®OPYM : MH®PA-M, 2020. — 352 c¢. : - URL:
https://znanium.com/catalog/product/1068927. — Pexxum ocTyma: mo mo/ImricKe.

6. Aranbios, B. I1. ba3sl nanubix : B 2 kH. Knura 2. PacnipeneneHHble U ynajieHHbIE
0a3bl mansbix : yueObnuk / B. I1. AransiioB. — Mocksa : ®OPYM : UHOPA-M,
2020. — 271 c¢. — (Boicinee oOpa3oBanue: bakamaBpuar). - - Teker
anekTponnbii. - URL: https://znanium.com/catalog/product/1093648. — Pexum
JIOCTYTIA: 110 TOJATHKCKE.

7. Tlomumyk, FO. B. ba3el manabIXx 1 uX 06e30macHOCTh : yuyeOHoe mocobue / HO. B.
IMomnmyk, A. C. boposckuii. — MockBa : UHOPA-M, 2020. — 210 c. —
(Beictiee obOpazoBanme: Cnemumanmrter). - - Tekct : smektponHbri. - URL:
https://znanium.com/catalog/product/1011088. — Pexxum moctyma: mo momucKe.
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8. Ky3un, A. B. Pa3paboTka 6a3 nanusix B cucrteme Microsoll Access : yueOHUK /
A.B. Ky3un, B.M. Jlemun. — 4-e¢ uzn. — Mocksa : ®OPYM : UHOPA-M, 2020.
— 224 C.. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1058247. — Pesxum 1ocTyma: mo moIImucKe.

6.2 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH «AIHTEepHET»

1. DiekTpoHHO-OMOIMOTEUHAs cucTeMa «3HaHUnyM» - Pexxum goctyma: http://znanium.com

OwnnaitH-3HIMKIONEANS. - Pexkxum moctyna: http://encyclopedia.ru

3. DneKkTpoHHBIN cipaBouyHUK «MH)OPMUO» 11l BRICIIMX YU4eOHBIX 3aBEeHUH. - Pexum
nocryna: http://www.informio.ru

4. Koncynprantlnroc. [IpaBoBas moanepkka. - Pexxum gocryna: http://www.consultant.ru/

5. Hauwmonanbnslii oTkpeIThiil yHUBEpcuTeT «MHTYUT». - Pexxum nocryna:
https://www.intuit.ru/

6. Hayunas 6ubnuoreka PI'TY - Pesxxum mocryma: http://liber.rsuh.ru/

7. «CITFORUM»: Ananutnueckas uadopmarus B chepe IT. - Pexxum nocryma:
http://citforum.ru/

N

6.3 IIpodeccnonajibHble 6a3bl JAHHBIX H HHGOPMAITHOHHO-CIIPABOYHbIE CHCTEMBI
Hoctym k npodeccronanbubiM 0a3am nanubix: https://liber.rsuh.ru/ru/bases

HMHdopmannoHHbIE CLIPABOYHBIE CUCTEMBI:
1. KoncynpranT Iltoc
2. Tapant

7 MarepuaJbHO-TEXHHYECKOE oOecneyeHne JUCIUNINHBI
Jlns MaTepHaIbHO-TEXHUYECKOTO 00ECIIeUEHUS JUCITUTIIIMHBI HEOOX O TUMBI:

- OJ151 IeKYUlL:

yueOHas ayJuTopus,

J0CKa,

NPOEKTOp (CTaMOHAPHBII WM TIEPEHOCHON),
KOMITBIOTEP MJIH HOYTOYK,

nporpamMHoe obecnieuenue (I10).

- 015 NPAKMUYECKUX 3AHAMUI.

nabopaTopus,

JIOCKa,

MPOEKTOP (CTAIIMOHAPHBIN WM IEPEHOCHOM),
KOMITBIOTEP WJIK HOYTOYK JUIsI perioaBaTes,
KOMITHIOTEPHI TSI 00 yJarOIINXCS,

BbIXOJ B UHTEpHET,

nporpammHoe obecrieuenue (I10).

[Tepeuens nporpammuoro obecnederus (I10)
- 02151 IeKyuil:

| Nen/mt | Haumenosanue 110 | Crnioco0 pacpocTpaHeHHS



http://znanium.com/
http://liber.rsuh.ru/
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1 Microsoft Office 2010 Pro JINIIEH3UOHHOE
2 Windows 10 JIULEH3UOHHOE
3 Kaspersky Endpoint Security JINIEH3HOHHOE
4 Zoom JINLEH3UOHHOE

- ona npakmuvecKkux 3auAMuULL.

Haumenosanue 10 Crioco0 pactpocTpaHeHvst
Windows 10 JIMIIEH3UOHHOE
Microsoft Office 2010 Pro JIMIIEH3UOHHOE
Mozilla Firefox CcBOOO/THO PACIIPOCTPAHIEMOE
Kaspersky Endpoint Security JINIEH3HOHHOE
Microsoft SQL Server 2008 JINIIEH3MOHHOE
Zoom JINLEH3UOHHOE

[TpodeccrnoHanbHbIC MOJHOTEKCTOBBIE 0a3bl JAHHBIX:

HanwmonanesHas snekrponnas 6udmunorexa (HOB) www.rusneb.ru
ELibrary.ru Hayunas snextponnas 6ubnmorexa www.elibrary.ru
Onekrponnas oudaroreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

LN~ wNE

WHdopManroHHbIE CIPABOYHBIE CHCTEMBI:
1. Koncynsranrt [lnroc
2. Tapanr

8 Ooecneuenne 06pa3oBaTeILHOIO MPoOLECCA JIsl JIUI C OTPAHUYEHHBIMU BO3MOKH 0-
CTSIMM 30POBbSI H HHBAJH/I0B

B xone peanm3zanyy JUCHUIUIMHBI UCHOJB3YIOTCS CIEAYIOIINE JONOJHUTENBHBIE METO-
Jbl 00y4YEeHMs], TEKYILIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOUYHOHN aTTecTalluu o0ydaro-
IIMXCS B 3aBUCUMOCTH OT UX MHJIUBHYyaJIbHBIX OCOOEHHOCTEH:

® JUIsl CJENbIX U CJIIA0OBUIALINX: JIEKIUU O(QOPMIISIOTCS B BUJE 3JEKTPOHHOTO JIOKY-
MEHTa, JOCTYMHOIO0 C IOMOIIbI0 KOMIBIOTEPA CO CHEUUAIU3UPOBAHHBIM IMPOrPAMMHBIM
o0ecrieyeHneM; MCbMEHHbIE 33/1aHUs BBIMOJHAIOTCS HAa KOMIIBIOTEPE CO CIEIHaTU3UPOBaH-
HBIM MPOTPaMMHBIM 00€CTIEYEHUEM WIJIM MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM; 0Oecreun-
BaeTCsl MHIMBUIYaJIbHOE paBHOMEpHOE ocBelleHue He MeHee 300 JIFOKC; AJI BBINOJHEHUS
3a/laHusl TIpU HEOOXOJMMOCTH TPEAOCTaBISIETCS YBEIMUMBAIOIIEE YCTPOWCTBO; BO3MOXKHO
TaKXe MCIOJIb30BaHNE COOCTBEHHBIX YBEIMUYUBAIOIIMX YCTPOMCTB; MHCbMEHHBIC 3aJaHMs
0(QOpPMIISIFOTCS] YBEIMUEHHBIM HIPU(TOM; dK3aMEH U 3a4€T MPOBOASATCS B YCTHOM (opme Uiu
BBITOJIHAIOTCS B MIUCBMEHHOH (hopMe Ha KOMIbIOTEpE.

® IS TIIYXUX M CIAa0OCHBIIIAUX: JIEKIUA OOPMIISIFOTCS B BUE JIEKTPOHHOTO JOKY-
MeHTa, JIN0O MpeoCTaBiseTCs] 3BYKOYCUIIMBAIOIIas armaparypa UHIWBUYaJIbHOTO MOJb30-
BaHU; NMCbMEHHbBIE 33JJaHNs BBIIOJIHIIOTCA Ha KOMIBbIOTEpE B MUCBMEHHON (popMe; dK3aMeH
U 3a4€T IPOBOASTCSA B MUCbMEHHON (pOpMe Ha KOMIIbIOTEPE; BOZMOXKHO MpOBe/ieHuE B (popme
TECTUPOBAHUS.

® ISl JIML C HAPYIIEHUSIMU OIOPHO-ABUTaTEIbHOIO ammapara: JeKIUN 0pOpMIISIIOTCS B
BUJIE DJIEKTPOHHOTO JIOKYMEHTa, JOCTYIHOIO C MOMOIIbIO KOMIIBIOTEPA CO CIEHUATU3UPO-
BaHHBIM MPOTrPAMMHBIM O0OECII€YCHNEM; TUCbMEHHBIE 33/1aHUs BHIOIHAIOTCS HAa KOMITBIOTEPE
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CO CHEIHUAM3UPOBAHHBIM TPOTPAMMHBIM OOECIEUYCHUEM; DK3aMEH U 3a4éT MPOBOIATCS B
YCTHOM (hopMe HITH BBITIOTHSFOTCS B TUCBMEHHOW (hopMe Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH TperyCMaTpUBACTCS YBEIUYEHHE BPEMEHU IS TOATOTOBKU
OTBETA.

[lponienypa  mpoBeneHHs  MPOMEXKYTOYHOH — arTecTalu I OOy4aroIIuXcs
YCTaHABJIMBACTCS C YYETOM HMX WHAWBUAYAIBHBIX TICUXO(PH3UYECKAX OCOOCHHOCTEH.
[TpomexyTo4Hast aTTeCTAIMsI MOKET TPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Tpu npoBeneHUH TPOLIEAYPHI OIICHUBAHUS PE3YIbTaTOB OOYYEHUS MPEIyCMaTpUBACTCS
UCIIONBb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX B CBS3M C WHIUBUIYAIbHBIMHU
0COOCHHOCTSIMU OOYYArOIIUXCS. DTH CPEICTBA MOTYT OBITh MPEJOCTABICHBI YHUBEPCUTETOM,
WJIA MOTYT HCIIOJIb30BAThCSI COOCTBEHHBIE TEXHUYECKHE CPECTBA.

[IpoBeneHre mpoueAypbl OLEHUBAHUS PE3YIbTaTOB OOydYEHHs JIOIYCKaeTcs ¢
UCTIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA.

O6GecneunBaeTcs 10CTYI K HHGOPMAIIMOHHBIM U OHOIMorpadueckuM pecypcam B CETH
WutepHer s kaxaoro oOydaromerocss B GopMmax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM HX
3JI0POBBSI U BOCIIPUATHUS HH(DOpMAIUH:

® IS CTICTIBIX U CITA0OBUISINUX: B IIeYaTHOW (popMe YBETUYCHHBIM MIpudTOM, B hopme
AJIGKTPOHHOTO JOKYMEHTa, B (hopMe ayanodaiina.

® ISl TIyXUX U cIa0OCTBIIIANIMX: B TIEYaTHON dopme, B popMe IEKTPOHHOTO JOKY-
MEHTA.

® i1l OOYYAIOLIMXCSl C HapYIICHUSMH OIIOPHO-JIBUTATEILHOTO alnapaTa: B [e4aTHOU
dbopme, B popme 3IEKTPOHHOTO TOKYMEHTa, B (hopme aynuodaiina.

VYueOHbIe ayIUTOPUH Ul BCEX BUIOB KOHTAKTHOM M CaMOCTOSITEIbHOW paboThl, Hayd-
Hasi OMOJIMOTEeKa U MHBIC TIOMEIICHUS Il 00y4eHHS OCHAIICHBI CIIENUAIBHBIM 000pyI0OBaHH-
€M U Y4eOHBIMU MECTaMH C TEXHHYECKUMH CPEJICTBAMH O0yUICHUS:

® /IS CIIETIBIX U CTa0OBHIISAIINX: YCTPOHCTBOM JUIsi CKAHUPOBAHUS U YTCHUS C KaMepon
SARA CE; muctineem bpaiins PAC Mate 20; npuatepom bpaiinsg EmBraille ViewPlus;

® JUIS TITYXUX M CIa0O0CHbIIIANNX: aBTOMAaTH3UPOBAaHHBIM pa0OYMM MECTOM JJISl JTFOJICH
C HapyIICHUEM ciyXa U cIabOCIbIIAINX; aKYCTUUECKHH YCUIIUTENb U KOJIOHKH;

o 111 OOYYAIOMIMXCSl C HapYIICHUSIMH OIOPHO-JIBUTATEIILHOTO arrapara: IepeIBrK-
HBIMH, PETYJIHPYEMBIMH 3proHOMUYecKUMHU mapramu CH-1; KOMIBIOTEpHON TEXHUKOH CO
CHeMaIbHBIM ITPOrPaMMHBIM 00€CTIeUeHHEM.

B X0[€ pealin3daiu AUCHUIIIIMHBI UCITOJB3YIOTCA CIACAYIOIHE JOIMOJIHUTCIIBHBIC
MCETO/AbI O6y‘{eHH${, TCKYIICTO KOHTPOJIA YCIICBAEMOCTHU U HpOMeH(YTOQHOﬁ aTTeCTallnuu O6y—
Yaromuxcsa B 3aBUCUMOCTH OT X WHAUBUAYAJIbHBIX 0COOCHHOCTEH:

® IS CHEMNBIX U CIIA00BUAAIINX:

- JIGKITUU O0(OPMIISIFOTCSI B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C TTIOMOIIBIO KOM-
MBIOTEPA CO CIEIMATU3NPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- MUChbMEHHBIE 3aJ]aHUs BBITIOJHIIOTCS Ha KOMIBIOTEPE CO CIECIHATM3UPOBAHHBIM IIPO-
TPaMMHBIM 00€CTIeYeHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIWBUIyAIbHOE paBHOMEPHOE ocBemieHrne He menee 300 Jrokc;

- NI BBIMIOJIHEHUS 3a/IaHUs TPU HEOOXOJMMOCTH TPEIOCTABISETCS YBEIMUYUBAIOIIEE
YCTPONCTBO; BO3MOKHO TaK)K€ UCITOJIh30BAaHUE COOCTBEHHBIX YBEIMUUBAIONINX YCTPOUCTB;

- MIUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMUYEHHBIM IPU(TOM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOU (JOpPME WU BBITIOJHSIOTCS B MUCBMEHHOH (hopme
Ha KOMITBIOTEPE.

® IS TIYXUX M CIA0O0CIBIIIANINX
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- NeKIuu oOPMIISIIOTCS B BHJIE JIEKTPOHHOIO JOKYMEHTA, JIMOO MPEeroCTaBIsIeTCs 3BY-
KOYCWJINBAIONIAs anmnapaTypa UHANBUYAIbHOTO M10JIb30BaHMS;

- MUCHbMEHHBIE 3a[aHUs BBITTOJIHAIOTCS HA KOMITBIOTEPE B MTUCbMEHHOM (hopme;

- 9K3aMEH U 3a4€T NPOBOJATCS B MUCbMEHHON (pOpMe Ha KOMIIbIOTEPE; BO3MOXKHO ITPOBE-
JeHrue B GopMe TECTUPOBAHMUSL.

e JUIs JIUL C HApPYILIEHUSMH OINIOPHO-/IBUTATEIBHOTO alapaTra:

- JTeKIH 0(OPMIIIOTCS B BUJE SJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOM-
IBIOTEPA CO CIIEUUAIN3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEUEHUEM;

- NMCHbMEHHBIE 3a/laHUsl BBINOJIHIIOTCS Ha KOMIIBIOTEPE CO CHELUAIM3UPOBAHHBIM IIPO-
IpPaMMHBIM 00€ecIIeYeHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCA B YCTHOM (pOpME MIIM BBIMOIHSAIOTCS B TUCbMEHHON (hopme
Ha KOMIIBIOTEpE.

[Ipu HEOOXOIMMMOCTH TpEeNyCMaTPUBACTCS YBEIUYEHHUE BPEMEHU ISl TOATOTOBKU
OTBeTA.

[Iponienypa  mpoBedeHHs MPOMEXKYTOUHOW — arTecTanuu A O0y4aromuxcs
YCTaHABJIMBACTCSI € YYETOM MX HWHAUMBUAYAJIBHBIX ICUXO(PHU3UUYECKUX OCOOCHHOCTEM.
[TpomexxyTouHast arTecTalysl MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tpu IIPOBEICHUU HpOLEeTYPbI OLICHUBaHUS pe3yIbTaToB oOy4eHus
NPEAyCMaTPUBACTCS HCIIONB30BAHUE TEXHUYECKUX CpPEACTB, HEOOXOIMMBIX B CBSI3H C
WHIUBUIYAJIbHBIMA ~ OCOOCHHOCTSIMH ~ OOydarommxcsi. OTH  CpPeACTBA MOTYT  OBITh
IPEAOCTaBIEHbl YHUBEPCUTETOM, WJIM MOTYT HCIIOJb30BAaThCSl COOCTBEHHBIE TEXHUYECKHE
CpeICTBa.

[TpoBenenue mpoueaypbl OLEHUBAHUSA pE3YyJIbTaTOB OOydYeHMsI JIOIyCKaeTcs ¢
MCIIOJIb30BaHUEM UCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

ObecnieunBaeTcs AOCTYM K MH(OOPMALIMOHHBIM U OUOIHorpaduyecKum pecypcam B CETH
WuTepHeT g Kaxxaoro odydaromierocs B (Gopmax, aJalTHPOBAHHBIX K OIPAaHUYEHUSIM HX
3JI0POBbsl U BOCHIPUATHUS UH(OpMALUK:

e JUIs CIENbIX U CIa00BUIAIINX:

- B ICYaTHOM (pOopMe yBEITUUYEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

e U TIIYXHX U claboCibIIIaIuX:

- B Ie4aTHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

e s 00yYaroIMXCs C HAPYIIEHUSIMU OIOPHO-/IBUTaTENILHOTO anapara:
- B Ie4atHou (opwme;

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina.

VYyeOHble ayIUTOPHH I BCEX BHJIOB KOHTAaKTHOM M CAaMOCTOSITENIbHON paboThl, Hayy-
Hasi OMOIMOTEKa U MHbIE TOMEILEHUS U1 00yUYeHHs OCHAIEHbI CIIEI[MaIbHBIM 000pYy10BaHHU-
€M U y4eOHBIMU MECTaMU C TEXHUYECKUMU CPEICTBAMH 00yUEHUS:

® IS CHEMNBIX U CIIA00BUAAIINX:

- YCTPOHCTBOM JIJIsl CKaHWpOBaHUs 1 ureHus ¢ kamepoit SARA CE;

- mucrieeM bpaiina PAC Mate 20;

- npuHTepoM bpaiins EmBraille ViewPlus;

® Ui TIIYXUX U CIa0OCIHbIIIAIINX:

- aBTOMATU3MPOBAaHHBIM Pa0OYMM MECTOM Ui JIIOAEH ¢ HapylIeHHeM CilyXa W cia-
OOCTBIIAIINX;

- aKYCTHYECKHM YCUIINTEND U KOJIOHKH;

e s 0O0YYarOMIMXCS C HAPYLIEHUSIMU OTIOPHO-/IBUTaTEILHOTO anmapara:
- IepeIBUKHBIMH, PETYINPYEMBIMH dproHoMuueckumMu napramu CU-1;
- KOMIBIOTEPHON TEXHUKOH CO CIIEUAIbHBIM IPOrPAMMHBIM 00ECTIEYEHUEM.
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9 Meroanuyeckue MaTepUuAaJIbl
9.1 IliaHbl NPAKTHYECKHUX 3aAHATHIA

IIpakTnyeckas padora Ne 1 SI3bik Transact-SQL. Komnonentsr SQL
Iens: PaccMoTpeTh OCHOBHBIC 0OBEKTHI U 0a30BBIE OMepaTophl sA3bika Transact-SQL

OcHoBHBIC 00beKTH SQL
Tune! jaHABIX

®yukimu a3eika SQL
CkasipHble OnepaToOpsl
3nauenust NULL

* & & o o

VYnpaxxuenus

Vnpaxuenue 1

Kaxkas pazuuiia mexay uncioBbiMu TUIIaMu JaHHBIX INT, SMALLINT u TINYINT?

VYnpaxuenue 2

Kakas pazuunma mexnay tunamu nanHbix CHAR u VARCHAR? Korpa cienyer
UCIIOJIb30BaTh NIEPBHIH, a HE BTOPOi, 1 HA000pOT?

VYnpaxHenue 3

Kak Hactpouth cronben tumna naHaeix DATE nns BBonma 3HaveHuid B Qopmarte
'rrrr/mm/ na'?

B cnenyrommx AByx ynpakHeHHsAX ucnonb3yire uHCTpykuuio SELECT B okze
penakropa 3ampocoB cpexnctBa Management Studio ans BeIBOAAa pe3ysbTaToOB  BCEX
CUCTeMHBIX (yHKUMH u rnoOanbHbIX nepeMeHHbIX. (Hampumep, unctpykuums SELECT
host _id () BBIBOAUT HACHTU(DUKAIIMOHHBII HOMEp TEKYIIEro XO0CTa. )

VYnpaxunenue 4

Hcnonb3yss cucreMHble (QYHKUIWH, Y3HAWTe WACHTH(QHUKAIMOHHBI HOMEp Oa3bl
JTAHHBIX test, KOTOPYIO CO3/1aJIM Ha MPOLLIoH JabopaTopHoii padore.

VYnpaxuenue 5

Hcnonp3ysi CUCTEMHBIE INEPEMEHHBIE, Y3HAWTE TEKYIIYIO BEPCHIO IMPOrPaMMHOIO
oOecrnieyeHns CUCTEMBI 0a3bl JaHHBIX M MCIIOJIb3YEMbIl B IPOrpaMMHOM 00€CIIEYEHUH S3bIK.

VYnpaxHenue 6

Ucnionb3yst OuToBbie omepartopsl &, | U 7, BBHIMOJHUTE CIEAYIOIINE OMEepalud Ha
OUTOBBIMU CTPOKAMHU:

(11100101) & (01010111)

(10011011) | (11001001)

(10110111) ~ (10110001)

VYnpaxuenue 7

Kakumu OynyT pe3yiabTaThl ciaenyronux BoipakeHuii? (Beipaxxenne A — 4ducioBoe, a
B — noruueckoe.)

A+ NULL

NULL = NULL

B OR NULL

B AND NULL

VnpaxHenue 8

B kakux ciyyasix MOXKHO HCIIOJIb30BaTh KaK OJUHAPHBIE, TaK U JBOWHBIE KaBBIUKU IS
oTpezieNieHUs] CTPOKOBBIX M BPEMEHHBIX KOHCTaHT?

VYnpaxuenue 9

Yro Takoe HUIACHTHU(PHUKATOP C OrPaHUYUTENSIMU M Korja TpeOyeTcs MCIOIb30BaTh
UICHTU(PHUKATOPBI 3TOrO THIA?
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IpakTnyeckasi padora Ne 2 SI3bIK onMcaHus JAHHBIX

Lens:

Paccmotpets Bce uHcTpykuuu Transact-SQL, cBsi3aHHBIE € A3BIKOM ONHMCAHMS TAHHBIX

¢ Co3nanne 00beKTOB 0a3 JaHHBIX

¢ MoaudunmpoBanue 00bEKTOB 0a3 TaHHBIX

¢ VY nanenue o0bEKTOB 6a3 JaHHBIX

VYnpaxxuenus

Vnpaxuenue 1

Ucnonb3ys uHCTpykuuio CREATE DATABASE, co3naiite HOBYIO 0a3sy HaHHBIX
test_db, 3amaB siBHBIC crieruuKanuu Ui GailioB 0a3bl TaHHBIX W KypHAJla TPaH3aKIUU.
®aiin 6a3bl JaHHBIX ¢ JIorTMueckuM MMeHeM test db dat coxpansercs B gusznueckoMm aiine
C:\tmp\test db.mdf, ero HauampHbIii pazmep — 5 MOaiit, aBTOyBennueHue 1o 8%,
MaKCHUMaJbHBIA pasMep He orpaHudeH. Daiin xKypHajla TpaH3aKIHA C JOTMYECKUM MMEHEM
test db _log coxpansiercs B Qusudeckom daitne C:\tmpltest db log.ldf, ero navanbHBI
pasmep — 2 Moaiita, aBToyBenndenue no 500 Kobaiit, MakcumanbHbIid pazmep 10 MOaiiT.

VYnpaxuenue 2

Hcnonb3ys uncrpykuuto ALTER DATABASE, no6aBbre HOBBIN (haiin xKypHana B
0a3y manHbIx test db. ®aiin coxpansiercs B ¢usnmueckom ¢aiine C:\tmplemp log.ldf, ero
HaAvaJIbHBIN pazmep — 2 MoOaiita, aBToyBenuueHue mo 2 Moaiita, MakcCUMaIbHBIA pa3Mep He
OTpaHUYEH.

VYnpaxuenue 3

Hcnone3ys uactpykimio ALTER DATABASE, usmennre HauanbHbIN pa3mep (aiina
0a3pl naHHbIX test db nHa 10 MoOaiir.

VYnpaxuenue 4

B npumepe 4 s HEKOTOPHIX CTOJOIIOB YEThIPEX CO3MAAHHBIX TAOJHI[ 3aIllpelleHbI
3HaueHuss NULL. {5 kakux U3 3THX CTOJOIIOB 3TO ONPEACICHHE SBISICTCS 005S3aTeIbHBIM, a
U1 Kakux HeT?

VYnpaxuenue 5

[Touemy B mpumepe 4 TUI JaHHBIX T CTOJIOIOB dept no u project no ompeaeneH Kak
CHAR, a He KaKk OJMH U3 II€JIOYUCIECHHBIX THIIOB?

VYnpaxuenue 6

Co3zpmaiite Tabmuiel customers u orders, cozmepikalire MepeyruciIeHHbIE B CIETYIOMICH
tabnuie cToaoubl. He 00bABIsANHTE COOTBETCTBYIONINE IEPBUYHBIN U BHEIITHUE 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

VYnpaxuenue 7

Ucnonezyss uncTpykimio ALTER TABLE, no6aBeTe B Tabmuily orders HOBBIiA
ctonben shipregion. Cronber; M0MKEH UMETh LEIOYHCIECHHBIM THUI JAAHHBIX M pa3pelaTh
3HaueHust NULL.

VnpaxHenue 8

Hcnons3ys uncrpykunto ALTER TABLE, usmenure T ganHbIx ctosbia shipregion
C [EJIOYUCIICHHOTO Ha OYKBEHHO-ITUGPOBOM ITHHON 8 ciMBOJIOB. CTONOCIT MOXKET COMIEPIKATh
3HaueHust NULL.
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VYnpaxuenue 9

Vnanute co3maHHbIA paHee cTooer shipregion.

Ynpaxuenue 10

JlaiiTe TOyHOE omMCaHWE NPOUCXOAAIIEMY MpPH YAAJCHUH TaOJULBI C MOMOIIBIO
uHcTpykuuu DROP TABLE.

VYnpaxuenue 11

Coznaiite 3aHOBO TaOIUIBI customers U orders, YyCOBEPIICHCTBOBAB UX OIPEICICHHE
BCEMH OI'PAHUYEHUSIMH MEPBUYHBIX U BHEIIHUX KIIFOUEH.

Ynpaxuenue 12

Ucnonb3yss cpeny SQL Server Management Studio, mnompoOylTe BCTaBUTh
CJIETYIOIIYIO HOBYIO CTPOKY B TabnuIry orders:

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

[Touemy cucTteMa OTKa3bIBAETCSl BCTABIATH 3TY CTPOKY B TaOJIHILYy?

VYnpaxuenue 13

Ucnone3ys unctpykuuto ALTER TABLE, onpenenure 3HaueHHE IO YMOJYAHHIO
croiibna orderdate TaGuiel orders B BUE TEKYIIECH 1aThl 1 BPEMEHH CUCTEMBI.

Ynpaxuenue 14

Ucnonwiys unctpykuuio ALTER TABLE, co3gaiite orpanndenue ans o0ecrnedeHus
IICIOCTHOCTH, OrpaHMYHUBAIOIIEE JOMYCTHMbIC 3HAYCHHs CTOJ0mA quantity TaOmuibl orders
nuamna3soHoM 3HadyeHuii ot 1 go 30.

Ynpaxuaenue 15

OTto0pa3uTe Bce OrpaHUYCHUS IS 00eCTIeYeH sl LIETOCTHOCTH Ta0uuLibl orders.

Yupaxuenue 16

[TombITaiiTech ynanuTh NEepBUYHBIA K04 Tabmunbl customers. [louemy »To He
ynaercsi?

Vnpaxuenue 17

Ynanure orpaHudeHue Uit 00eCTeYeHUs IEIOCTHOCTH prim_empl, omnpenencHHOE B
npumepe 7.

Ynpaxuenue 18

B Tabnune customers u3MeHUTE UMsI CTOJIOIA city Ha town.

IIpakTyeckas padora Ne 3 3anpocsl
[ens:
Paccmotpets onepatopsl uactu DML si3p1ka SQL
¢ Wnctpykuus SELECT. Ee npennoxenus u GpyHKUuN
IToazarpocsl
Bpemennsie TaOauIIbI
Omneparopbl coeAMHEHNS
CBs13aHHBIE 110/13aPOCHI
TaGnuuHble BBIPAKEHUS
YnpaxHeHus
Vnpaxuenue 1
BeinonHuTe BRIOOPKY BCEX CTPOK U3 TadIHIIbl WOrks_on.
Vnpaxuenue 2
BrimonHuTe BBIOOPKY TaOEIBbHBIX HOMEPOB BCEX COTPYIHUKOB C JOKHOCTBIO KIIEPK
(clerk).
Vnpaxuenue 3
BoimonHuTe BBIOOPKY TaOEIbHBIX HOMEPOB BCEX COTPYIHHKOB, KOTOpBIE pabOTarOT
HaJ TMpOeKTOM P2 u 4eil TabenbHbIi HOMep MeHbiie, ueM 10 000. Pemmrte 3Ty 3amauy,
UCIIONB3Ysl IBA Pa3IMYHbIX, HO SKBUBAJICHTHBIX 3a1poca ¢ HHCTpyKuueit select.
VYnpaxuenue 4

> & & o o
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BeimonuuTe BBIOOPKY TaOETbHBIX HOMEPOB BCEX COTPYIHHKOB, KOTOpPHIE HE
MPUCTYNMHWIN K pabote Hax mpoekToM B 2007 T.

VYnpaxuenue 5

BeimmonnuTte BBIOOPKY TaOenbHBIX HOMEPOB BCEX COTPYIHUKOB Iipoekta Pl c
BEAYIIUMU JTOJDKHOCTSIMH (T. €. aHamuTHK analyst u menemkep manager).

VYnpaxxuenue 6

BrimonHuTe BBEIOOPKY BCEX COTPYAHHKOB TpPOEKTa P2, UYbs JOJDKHOCTH €IIe HE
orpezesneHa.

VYnpaxuenue 7

BrimonnuTe BBIOOPKY TaOelbHBIX HOMEPOB M (DaMHUIIUIl COTPYAHHMKOB, YbM HMMEHA
cojziepskar Be OykBbl "t".

VYnpaxunenue 8

BrimonauTe BBIOOPKY TabETbHBIX HOMEPOB M MMEH BCEX COTPYIHHKOB, Y KOTOPBIX
BTOpas OykBa ¢pamuiauu "o" wim "a" (OyKBbI aHTJIMHCKKUE) U TTOCIeIHIE OYKBBI (hamuinu "es".

VYnpaxuenue 9

BrimonnuTe BHIOOPKY TaOeNbHBIX HOMEPOB COTPYIHUKOB, YbH OTJIENBI PACIOIOKEHBI
B Cuoatie (Seattle).

Vnpaxuenue 10

BeimomauTe BhIOOpKY (amMuimuii U WMEH COTPYJHUKOB, KOTOPBIC MPHUCTYIIIA K
pabote Hag poekTamu 4 ssaBapst 2007 T.

VYnpaxnenue 11

Crpynnupyiite Bce OTAEIBI [0 X MECTOHAXO0XKACHUIO.

Yupaxuenue 12

Oo6wbscaute paznuily mexay npeanoxxkenusmu DISTINCT u GROUP BY.

VYnpaxuenue 13

Kak mpemnoxxenne GROUP BY o6pabGareiBaet 3nauenus NULL? Tlogobna nu srta
00paboTKa 00BIYHOM 00Pa0OTKE ITUX 3HAUCHUN?

Vnpaxunenue 14

OOwsicaute  pasHuny wmexay  arperatHeiMu  pyskmmsivu  COUNT(*)  w
COUNT(column) .

VYnpaxuaenue 15

BrimonHuTe BIOOPKY HAUOOIBIIIEr0 TAOEIBHOTO HOMEpa COTPYAHHKA.

Ymupaxuenue 16

BrimonHuTe BRIOOPKY AOKHOCTEH, 3aHUMAaEeMbIX OOJIBIIE, YEM JABYMSI COTPYIHUKAMH.
VYnpaxuenue 17

BreimmonauTe BBIOOPKY TaOedbHBIX HOMEPOB COTPYAHHUKOB, KOTOpBIE WIU HMEIOT
JODKHOCTB Kiepk clerk, wim padorarot B otaene d3.

VYupaxuenue 18

OObsicHUTe, TOYEMY CIIEYIOIINIA 3apOC HEeTIPaBUIbHBIN.

SELECT project name FROM project WHERE project_no =

(SELECT project_no FROM works_on WHERE Job = 'Clerk’)

HcnpaBbTe CHHTAaKCUC 3a11poca.

VYnpaxuenue 19

KakoBo nmpakTrueckoe NpuMeHEeHUE BPEMEHHBIX TaOauIl?

VYnpaxuenue 20

OO0BsicHUTE Pa3HUILY MEXIY TJI00ATTEHBIMU U JIOKATHHBIMH BPEMEHHBIMH Ta0THIIAMHU.

[TPUMEYAHUE

B pemenusax Bcex MOCHENYIOIIMX YINPAXXHEHWW [0 ONEpaluu COEIWHEHMS
WCIIOJIb3YWUTE SIBHBIM CUHTAKCUC.

Ynpaxunenue 21

CospaiiTe cienyroue coeuHeH st TabauIl Project u Works_on, BBITIOJTHHB:
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. €CTECTBEHHOE COCIMHCHHUE;

. JIEKapTOBO MPOU3BECHHE.

Ynpaxuenue 22

CKOJIBbKO YCJIOBHIA COeTMHEHUSI HEOOXOAUMO AJIsi COETUHEHUS B 3ampoce N tadbnui?

VYnpaxuenue 23

BeimmonnuTte BBIOOPKY TaOeNbHOrO HOMEpa COTPYIHUKA M JIOJDKHOCTH JUIsl BCEX
COTPY/AHUKOB, paboTaromux Haja npoekTom Gemini.

Ynpaxnenue 24

BrimonHuTe BRIOOPKY MMEH 1 (paMHUITUIT BCEX COTPYIHUKOB, paOOTAIONINX B OT/AEIIE

Research uim Accounting.

VYnpaxuenue 25

BeimonauTe BBIOOPKY BCEX JaT Havana paboThl st Bcex kiepkoB  (clerk),
paboratomux B otaeie d1.

Ynpaxunenue 26

BrimonHuTe BBIOOPKY BCEX MPOEKTOB, HAJ KOTOPHIMH Pa0OTAIOT ABOE WM OOJIbIIE
COTPYAHUKOB C JOJKHOCTBIO Kitepk (clerk).

Vnpaxunenue 27

BeimomauTe BRIOOPKY MMEH M (DaMUJIM COTPYTHUKOB, KOTOPBIE UMEIOT JIOJDKHOCTH
MeHepkep (manager) u padoTaroT Haj mpoekToM Mercury.

Yupaxuenue 28

BeimosiHuTe BHIOOPKY UMEH U (aMHIMH BCEX COTPYAHUKOB, KOTOpPbHIC HaYaH
paboTaTh HajJ TPOSKTOM OJHOBPEMECHHO, IO KpallHed wMepe, eme ¢ OOHWM JAPYyTruM
COTPYZHUKOM.

Yupaxuenue 29

BbimonHuTe BHIOOPKY TaOEIbHBIX HOMEPOB COTPYAHUKOB, KOTOPHIC KUBYT B TOM K€
ropone, rae Haxomurtcs ux otnen. (Mcnompsyiite pacumpenHyro tabauiy enployee  enh
0a3bl maHHbIX Sample.)

VYnpaxuenue 30

BrimonHuTe BRIOOPKY TaOEIHHBIX HOMEPOB BCEX COTPYAHHUKOB, paOOTAIOIINX B OT/IENE
mapkerunra marketing. Cosnaiite 1Ba paBHO3HAYHBIX 3aIpOCa, UCIIOJIB3YS:

. orepaTop COEeANHEHHUS,

. CBSI3aHHBIN OA3AIPOC.

IIpakTyeckas padora Ne 4 Xpanumble nNpoueaypbl U onpeaenaseMblie M0JIb30BaTEIeM

byHkumnu
Llens:
[To3HaKOMUTBCS C MakeTaMu U moanporpaMmamu SQL
¢ [TponienypHble paciiupeHus
¢ XpaHuMBbIE IPOLIETYPBI
¢ OmnpenensiemMble MoJIb30BaTeNeM ()yHKIHH
YnpaxHeHus

Vnpaxuenue 1

Cosmaiite maket s BcraBku 3000 ctpok B Tabmuity employee. 3uauenus cronbia
e€Mp_N0 1oMkHBI OBITh OIHO3HAYHBIMU B Auamna3one ot 1 1o 3000. Beem sueiikam cTonOIioB
emp_Iname, emp_fname u dept_no mnpucBamBarorcs 3Hauenus "Jane", "Smith" u "d1"
COOTBETCTBEHHO.

Ynpaxuenue 2

W3menuTe naker u3 ynpaxsHeHus | TakuM oOpa3oM, 4ToObl FreHepUpOBaTh ClydyaiiHble
3HaYeHHs A cTtondua emp_no, ucnonsidys ¢pyukuuo RAND. (IToackaska: nas momydeHUs
CITy4allHBIX 3Ha4eHU ucnonb3yite cucremubie pynkiuun DATEPART u GETDATE.)
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IIpakTnyeckas padora Ne S Unnexcoi. [lpeacraBienus

Lens:

PaccMoOTpeThbUHACKCH U X POJIb B ONTHUMH3AIMN BPEMEHH BBIIIOJIHEHUS 3allPOCOB, a
TaKXke 00BEKTHI 0a3bl JaHHBIX, KOTOPbIE HA3bIBAIOTCS PEACTABICHUIMHI
OO0wue cBeneHus
S3pik Transact-SQL u uaACKCHI
PexoMenaanuu no co3qaHuIo ¥ UCIOJIb30BAHUIO HHIEKCOB
CrneunanbHble TUIBI HHAEKCOB
Nuctpykiuu a3eika DDL u ipeacraBienus
Nuctpykiuu a3pika DML u ipeacrasiieHus
HNuaexcupoBaHHBIE MTPEICTAaBICHUS

YnpaxHeHus

VYnpaxuenue 1

Co3paiiTe HeKIacTepU30BaHHBIN MHAEKC AJs cronoOua enter date Tabmursl works on,
C 3aIM0JIHEHUEM MPOCTPAHCTBA KAXK]IOM CTpaHUIIBI IUCThEB nHAeKca Ha 70%.

VYnpaxuenue 2

CoznaiiTe OJHO3HAYHBIM COCTABHOM MHJIEKC Ui CTONIOIOB emp Iname u emp fname
tabnuiel employee. byner nu kakas-nmuOo pasHuila, €CIU U3MEHUTH MOPSAJIOK CTOJIOIIOB B
COCTaBHOM HHJIEKce?

VYpaxuenue 3

Kak ynanute wWHIEKC, KOTOPBIA OBLI HESBHO CO3[aH MJIsi MEPBHYHOTO KIHOYa
Ta0IUIBI?

VYnpaxuenue 4

N3noxunTe 1OCTOMHCTBA U HEJIOCTATKU UHJEKCOB.

B crnenymomux ueThlpex YHIPaKHEHUSAX CO3[aiTe HWHACKCHI, KOTOPHIE IOBBICAT
MIPOU3BOUTEIILHOCTh 3anpocoB. [Ipeamonaraercsi, 4To Bce TaOmuIbl 0a3bl TaHHBIX sample,
UCIIOJIb3YEMbIE B ATHX YIPAKHEHUSIX, UMEIOT OO0JIBIIOE KOJTHMYECTBO CTPOK.

VYnpaxuenue 5

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

Ypaxuenue 6

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

VYnpaxuenue 7

SELECT job FROM works on, employee

WHERE employee.emp no = works on.emp no

VYnpaxuenue 8

SELECT emp Iname, emp fname FROM employee, department

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

VYnpaxuenue 9

CoznaiiTe npencTaBiIeHUE, COJEpIKallee JaHHBIE IS BCEX COTPYAHHKOB, KOTOPBIE
paborarot B otene dl.

VYnpaxuenue 10

CoznaiiTe mpencraBieHue Juig  TaOmULbl  project, YTOOBl COTPYAHHUKH MOTJIH
IPOCMAaTPUBATh BCE JJaHHbIE ITON TaOJHUIIBL, 32 HCKIIOYEHHEM cTon01a budget.

Ynpaxnenue 11

CospaiiTe npeacTaBieHue, coiepikallee uMs 1 (paMuIng BceX COTPYAHUKOB, KOTOpbIE
Hayajau paboTaTh HaJl CBOMMH MPOEKTaMH BO BTOpoil mojosunHe 2007 T.

VYnpaxuenue 12

Brmonnute ynpaxsenue 11, nepernMeHoBaB UCXoAHbIE cTONOLBI emp fhame u

emp_Iname B first u last cooTBeTcTBEHHO.

L R R I I R I 4
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VYnpaxuenue 13

Hcnonp3ys mpencTaBieHue B yIpaXHEHUH 9, 0ToOpa3uTe MOJIHbIE CBEIEHUS ISl BCEX
COTPYAHHUKOB, Ubsi (haMHIIUSI HAYMHAETCS ¢ OyKBHI "M".

VYnpaxuenue 14

Coznaiite mpencTaBieHUe, COAEpPKAIIEe MOJHbIE CBEIECHUS i BCEX MPOEKTOB, Hajl
KOTOPBIMHU paboTaeT COTPYAHUK 10 haMuiuu Smith.

VYnpaxuenue 15

Monudunupyiite ycaoBue NpeAcTaBieHUs B YIPaXHEHUH 9 (MCIONIB3YsI HHCTPYKIUIO
ALTER VIEW), uTo0blI mpeacTaBIeHUe BO3BpAIAIO JaHHBIC BCEX COTPYIHUKOB, KOTOPHIE
paboraroT B otnene d1 wim d2 wim B 06oux oTmenax.

Ynpaxuenue 16

VY nanute npeacraBieHue, Co3JaHHOe B ynpaxHeHuu 11. UTo npousoiaeT BeiaeacTBue
ATOrO C IPEACTABICHNUEM, CO3/IaHHBIM B yIpaXxHeHUH 127

VYnpaxuenue 17

Ucnonb3yst mpencrabienre u3 ynpaxHeHus 10, BcTaBbTe AaHHBIE JJIsi HOBOTO
MpOEKTa, HOMEP KOTOPOro p2, a uMs - Moon.

Ynpaxuenue 18

Coznaiite npencrasienue (¢ npenioxkenuem with check option), comepxkaiiee nmena
U (QamMuIny BCEX COTPYJHHUKOB, yell TabenbHbIil Homep MeHblle, yueM 10000. Mcnons3ys ato
MpEeJICTaBICHNE, BCTaBbTE JIAaHHBIE JJI1 HOBOro coTpynaHuka mno ¢amunuu Kohn, TaGenbHbIi
HOMep KoToporo 22123 u koTopsiii paboTaer B otaene d3.

Vnpaxuenue 19

Boinonnute ynpaxknenue 18, e ucnons3ys npemioxkenne WITH CHECK OPTION,
U OTIPEIEeTUTE PA3HUILY OTHOCUTEIHHO BCTABKU HOBBIX JIaHHBIX.

Yupaxuenue 20

Coznaiite npencrasienue (¢ npemioxenrnem WITH CHECK OPTION), conepkariee
MIOJIHBIC CBEJICHUS M3 TaOIHIIBI WOrks on JUIsi BCeX COTPYIHUKOB, KOTOPhIC Ha4yaau paboTarh
Haja cBoumHu mpoektamu B 2007 u 2008 rr. 3ateM sl COTpYIHUKA C TaOEIbHBIM HOMEPOM
29346 uameHuTe naTy Havaia paboTel Ha mpoekToM Ha 06/01/2006.

VYnpaxuenue 21

Boinonnute ynpaxuenue 20, He ucnonssys npemioxenne WITH CHECK OPTION,
U OTIpeIeTTUTE Pa3HUIly KacaTeabHO MOAU(DUIIMPOBAHUS TAHHBIX.

IIpakTnyeckas padora Ne 6 Tpanzakuuu

[ens:

PaccMoTpeTs MoOZEIM OJHOBPEMEHHOIO KOHKYPEHTHOrO Jocrtyma. Peamusanus
TpH3aKUUl. M3yunTh noHaTHE OIOKMPOBOK U YPOBHEH U30J1IUI

TeopeTnyeckas 4acTh

Mopnenu 0IHOBPEMEHHOIO KOHKYPEHTHOI'O JOCTYyIIa

Komnonent Database Engine moanep:kuBaer aBe pa3Hble MOJEIN OAHOBPEMEHHOIO
KOHKYPEHTHOT'O JOCTYyIa:

¢ MIECCUMHUCTHYECKUI OJTHOBPEMEHHBIN KOHKYPEHTHBIA JTOCTYIT;

¢ ONTUMUCTUYECKUN OJHOBPEMEHHBIN KOHKYPEHTHBIN JOCTYII.

B Mopenn neccMMHCTHYECKOrO0 OJHOBPEMEHHOIO KOHKYPEHTHOTO JOCTyNa JUIst
IIPEAOTBPALICHUS OJHOBPEMEHHOIO JOCTYNA K JaHHBIM, KOTOPBIE MCIIOIB3YIOTCS IPYTUM
MPOLIECCOM, MPHUMEHSIIOTCS OMOKMpOBKH. MHBIMU ciioBaMu, cucTeMa 0a3 JaHHBIX,
UCIIONIB3YIOIIasi MOJENb IECCUMHUCTHYECKOrO OJHOBPEMEHHOIO KOHKYPEHTHOI'O JOCTYIa,
MpeIoiaraeT, 4To MeXay JBYMS WM OOJIBIIUM KOJHMYECTBOM IPOIIECCOB B JIHO0OE BpeMs
MOYKET BO3HUKHYTb KOH(IIMKT U IO3TOMY OJIOKHUPYET pecypchl (CTPOKY, CTpaHUILy, TaOJIuILy),
KaK TOJbKO OHHU MOTPeOYIOTCS B TE€UEHHE Mepuojaa TpaH3akuuu. Kak Mbl yBUAUM B pasfl.
"brokupoBka" 310l pabOThI, MOJIENIb TECCUMUCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO
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JIOCTYIla yCTaHABIMBAeT OJIOKUPOBKY C o0OecledyeHHueM pas3feisieMoro JO0CTyla, HHaue
HEMOHOTIONbHYIO OJIOKHpOBKY (shared lock) Ha cumThIBaeMble naHHBIEC, YTOOBI HUKAKOMN
Jpyroii mpouecc HE MOT HW3MEHUTh OSTH JaHHble. KpomMe 53TOro, MexaHu3Mm
MECCUMHUCTUYECKOTO  OJHOBPEMEHHOIO0  KOHKYPEHTHOTO  JIOCTyNla  yCTaHABIMBAET
MOHOIIOJIEHYIO ONOKUPOBKY (exclusive lock) Ha wu3meHsiemble naHHBIE, YTOOBI HUKAKON
JIpYTo# MpoIecC He MOT UX CYUTHIBATH WIIM MOAU(DUIIMPOBATD.

PaboTta onTUMUCTHYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JIOCTYNa OCHOBaHa Ha
MPEINOJIOKEHUN MAJIOBEPOATHOCTH M3MEHEHHUS JAHHBIX OJHOH TpaH3akKluel OJHOBPEMEHHO
¢ apyroii. Kommonent Database Engine mpumeHsieT ONTHUMUCTHYECKHH OJHOBPEMEHHBIN
KOHKYPEHTHBIH TOCTYI, PHU KOTOPOM COXPAHSIOTCS CTapble BEPCUU CTPOK, U JIFOOOH mporecc
NP YTEHUH JAaHHBIX HCIIOJIB3YET Ty BEPCHIO CTPOKH, KOTOpas Oblja aKTHBHOM, KOTJa OH
Hauyan uyreHue. [loaTomy mnpouecc MOXeT MOAUPUIMPOBATH HaHHbIE O0€3 KaKUX-TM00
OTPaHUYEHUH, TOCKOJBbKY BCE JPYrMe MPOLECCHl, KOTOPbIE CUUTHIBAIOT 3TH K€ JaHHBIE,
UCIIOJIB3YIOT CBOIO COOCTBEHHYIO COXPaHEHHYIO Bepcuto. KOH(IIMKTHAS cUTyalusi BO3MOXKHA
TOJILKO TIPY TOTBITKE JIBYX OINEPALMil 3alMCH UCIOIb30BaTh OJHU U T€ K€ JAaHHbIe. B TakoM
Clly4yae CUCTeMa BBIJAeT OMIMOKY, KOTOpast 00pabaThiBaeTCsl KIMEHTCKUM MPUIIOKEHUEM.

[TPUMEYAHUE

[ToHsiTHE ONTUMHUCTUYECKOTO OJHOBPEMEHHOTO0 KOHKYPEHTHOTO JOCTYyNa OOBIYHO
ompenensercss B Oojiee IMIMPOKOM cMbIcie. Pabora ympaBieHHs ONTHUMHUCTHYECKOTO
OJIHOBPEMEHHOTO KOHKYPEHTHOTO JIOCTYIa OCHOBaHa Ha MPEANOJIOKEHHH MajJOBEPOSTHOCTH
KOH(JIMKTOB MEXJY HECKOJBKHMHU II0JIb30BATEISIMU, TIOTOMY pa3pemiaeTcs HCIOTHEHHE
TpaH3akUui 0e3 yCTaHOBKM OJOKHPOBOK. TOJBKO KOT/a MOJb30BaTENb MBITACTCS U3MEHUTh
JTAaHHBIE, BBIOJHSICTCS MPOBEPKA PECYPCOB, YTOOBI ONpPEACTUTh Han4Yne KoH(IMKTOB. Ecin
TaKOBbI€ BOSHHUKIIU, TO MIPHIOKEHUE TPpeOyeTcsl Iepe3ammyCTHTb.

Tpanzakuuu

Tpan3zakiusi 3aJaeT MOCIEI0BAaTeIbHOCTh HMHCTPYKUMK s3pika  Transact-SQL,
NPUMEHSIEMYIO MTPOrpaMMHCTaMH 0a3bl JaHHBIX Ui OObEAMHEHUS B OJMH IMaKeT OIeparui
YTeHUs W 3alucH [ TOro, 4YTOOBl cucreMa O0as3bl JaHHBIX MOIVIa OO0ECHeuuTh
COTJIACOBAHHOCTH JaHHBIX. CyIIECTBYET /1BA THUIIA TPAH3AKIIUH.

¢ HesiBHast TpaH3akiuss — 3a7aeT 00yl OTAENbHYIO MHCTPYKIHIO insert,
update unu delete kak enuHUIlY TpaH3aKLUH.

¢ SIBHast TpaH3aKIMA — OOBIYHO ATO IpyMIa MHCTPYKUUH s3bika Transact-SQL,
Ha4yaJio ¥ KOHEIl KOTOpoi 0003HaYar0TCsl TAKUMH MHCTPYKIUSIMH, Kak begin transaction,

COMMIT u ROLLBACK.

CaolicTBa TpaH3aKIuil

Tpanzakuuu oOyafaOT  CIEAYIOIMMH  CBOMCTBAaMH, KOTOpble BCE BMECTE
ob6o3nauvarotcs cokpamenrnem ACID (Atomicity, Consistency, Isolation, Durability):

¢ aToMapHOCTh (Atomicity);

¢ cornacoBanHOCTh (Consistency);
¢ u3onupoBaHHOCTH (Isolation);

¢ nosiroBedHocTh (Durability).

[ToBTOpHTE 11O JIEKHMOHHOMY MaTe€pHally, YTO 03HAYAIOT 3TU CBOMCTBA.
Wnuctpykuun Transact-SQL u Tpan3akuuu
Jiist paboThl ¢ TpaH3akiusiMu 136k Transact-SQL mpenocrasisier cienyromnme mectb
WHCTPYKIUI:
BEGIN TRANSACTION;
BEGIN DISTRIBUTED TRANSACTION;
COMMIT [WORK(];
ROLLBACK [WORK];
SAVE TRANSACTION;
SET IMPLICIT_TRANSACTIONS.

* S & & o o
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Huctpykuuss BEGIN TRANSACTION 3amyckaer Tpanzakuuioo. CHHTaKCHC 3TOM
MHCTPYKIUU BBINIAIUT CIEAYIOIIMM 00pa3oM:

BEGIN TRANSACTION [{transaction_name | @trans_var}

[WITH MARK [ *description ]]

B mapamerpe transaction_name yka3biBaeTCs WMsI TPaH3aKLUH, KOTOPOE MOYKHO
WCIIOJIB30BaTh TOJIBKO B CaMOM BHEIIHEW TMape BiIOKEeHHbIX WHCTpykuui BEGIN
TRANSACTION/COMMIT wumu BEGIN TRANSACTION/ROLLBACK. B mnapamerpe
(@trans_var yka3bIBaeTCsd MMs ONpEAENseMOM I10Jb30BaTelIeM IEPEMEHHOM, coneprkalei
neiictBuTenpHOE UMs TpaH3akuuu. [lapamerp with mark ykaspiBaer, 4To TpaH3aKIus JA0DKHA
ObITh OTMEYEHa B ypHane. ApryMmeHT description — 3TO CTpOKa, ONMCHIBAIOIIAS 3Ty
oTMeTKy. B cnyuae wucnonp3oBanus mnapamerpa with mark TpeOyercst yka3aTb uMs
TpaH3aKLHH.

Nucrpykus BEGIN DISTRIBUTED TRANSACTION 3amyckaer pacrpeaelieHHYIO
TpaH3aKIMIo, KoTopas ynpasisiercss Microsoft Distributed Transaction Coordinator (MS DTC
— KOOPAMHATOPOM pachpeelieHHbIX TpaH3akuuii Microsoft). Pactpenenennas TpaH3akius
— 3TO TpaH3aKLMs, KOTOpask MCIOJIb3YeTCs Ha HECKOJbKUX 0a3aX AAHHBIX M Ha HECKOJbKUX
cepepax. llosTomy st Takux TpaH3akuuii TpeOyeTcsi KOOpAMHATOp MAJIsi COIJIACOBAaHUS
BBINIOJIHEHWSI ~ MHCTPYKLMH HA  BCEX  BOBJECYEHHBIX  cepBepax. KoopanHaropom
pacOpenesieHHON TpaH3aKLUU SBJSIETCSl cepBep, 3amycTuBliuMi  uHCTpykiuioo BEGIN
DISTRIBUTED TRANSACTION, u 1no3roMy OH M YOpPaBJE€T BBIIOJHEHUEM
pacnpeneeHHON TpaH3aKIUH.

HNuctpykuus COMMIT WORK ycnemHo 3aBepliaeT TpaH3aKLMIO, 3aIlyLICHHYIO
uHcTpykuuein BEGIN TRANSACTION. D10 o3Hayaer, 4TO BCE BBIIOJIHEHHbIE TPaH3aKIUEH
u3MeHeHus GuKkcupyroTcs u coxpaunsitorcs Ha auck. Muerpykuus COMMIT WORK sBasiercs
cTanmapTHod Qopmoii 3toil umHCTpyknuu. Mcmonb3oBath mpemiokenue WORK He
00s3aTeNBHO.

B nporusononoxuocts uHctpykiuun COMMIT WORK, uncrpykuuss ROOLBACK
WORK coo0uiaer 0 HeyCHelmHOM BBIITOJHEHUM TpaH3akuuu. [IporpaMMHCTBI MCHONB3YIOT
3Ty HWHCTPYKLHIO, KOTJJa OHHM IIOJIaratoT, 4To 0a3a JaHHBIX MOXKET OKa3aTbCsi B
HECOIJIACOBAHHOM COCTOSIHMM. B TakoM ciyyae BBINOJHSETCS OTKAT BCEX IPOU3BEIEHHBIX
MHCTPYKUMAMHU TpaH3akiuu wusmMeHeHuid. UMuctpyknums ROLLBACK WORK  sBasercs
cTaHgapTHoH (opmoii 3Tol uHCTpykuuu. Mcenonb3oBath mnpeanoxkenne WORK He
00513aTeNIbHO.

WNHcTpykuus save transation ycTaHaBIUBAaeT TOYKY COXpPAHEHUsS BHYTPU TpaH3aKLIUU.
Touka coxpaneHus (savepoint) ompeaenseT 3aJaHHYI TOYKY B TpPaH3aKIUH, TaK YTO BCE
HOCJEIYIONe N3MEHEHHs JAaHHBIX MOTYT OBITh OTMEHEHBI 0€3 OTMEHbI BCell TpaH3aKIHH.
(st oTMeHBI Beelt TpaH3aKIUU puMeHsieTcss HHCTpyKuus rollback.)

Kak BBl yxe 3Haere, Kaxnaas MHCTpykuus Transact-SQL Bcerna sIBHO WM HESIBHO
NPUHAUICKUT K TpaH3akuuu. /s ynosnerBopenust TpeboBanuil cranaapta SQL koMmoHeHT
Database Engine npenocraBisieT moaepkKKy HesiBHBIX TpaH3akiuil. Korga ceanc paboraer B
peXHMe HESBHBIX TpaH3aKLUWW, BBINOJIHSIEMble MHCTPYKIMH HESIBHO BBIIAIOT WHCTPYKLHU
BEGIN TRANSACTION. OT0 03HayaeT, YTo AJIs TOro 4TOObl Ha4aTh HESIBHYIO TPAH3aKIIUIO,
MOJIb30BATENI0 WM Pa3pabOTYUKy He TpeOyercss HuYero aenarb. Ho Kaxaylo HESIBHYIO
TPaH3aKIMIO HYXKHO WJIU SBHO 3aMKCHUPOBATH WU SIBHO OTMEHHUTb, UCIOJIb3YSI HHCTPYKIIHH
COMMIT unmu ROLLBACK cootBetrctBeHHO. Ecnu TpaH3akmuio BHO HE 3a)UKCUPOBATH, TO
BCE M3MEHEHUS, BBIIIOJIHEHHBIE B HEN, OTKATHIBAIOTCS IIPU OTKJIFOUEHUH TOJIb30BaTENS.

s paspelieHus HESIBHBIX TpaH3aKIUH rapameTpy SET
IMPLICIT TRANSACTIONS HeoOxoaumo mnpucBouTh 3HaueHHe ON. DTO yCTaHOBUT
PEXXUM HESIBHBIX TpaH3aKUWM JUIsl Tekymlero ceanca. Korma nns coelvHEHHs YCTaHOBIIEH
PEKMM HESBHBIX TpaH3aKUUW W COECJUHEHHE B JIAHHBII MOMEHT HE HCIOJIB3YeTCs B
TpaH3aKLMH, BBIIOJHEHUE JIF000H U3 CIeAYIOIUX HHCTPYKLUN 3aITyCKaeT TPaH3aKIHIO:

ALTER TABLE FETCH REVOKE
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CREATE TABLE GRANT SELECT
DELETE INSERT TRUNCATE TABLE
DROPTABLE OPEN UPDATE

WNHbIiMu ciioBaMH, €CITM UMEETCS TIOCIIeI0BATEIbHOCTh MHCTPYKIUM W3 MPEIbITYIIETO
CIIUCKA, TO KaXast U3 3TUX UHCTPYKUMIA OyJeT MpeACTaBIsATh TPAH3AKIHIO.

Havano sBHO# Tpan3akiuu nomevaerca uHcTpykuueid BEGIN TRANSACTION, a
okonuanne — wuHCTpykuuedn COMMIT wnm ROLLBACK. fIBHbIe TpaH3aKUIUM MOMXKHO
BKJIaJpIBaTh JApyr B Jpyra. B Takom ciyuae, kaxnas mnapa uHcTpykunid BEGIN
TRANSACTION/COMMIT wumn BEGIN TRANSACTION/ROLLBACK wucnonb3yercs
BHYTPU KaXJIOW TakoW mapsl WM OOJBIIET0 KOJIMYECTBA BIOXKCHHBIX TPaH3AKIHMA.
(BrnoxxenHble TpaH3aKIMK OOBIYHO HCIIOJIB3YIOTCA B XPAaHUMBIX MPOLETypax, KOTOPbIE CaMH
CONIEp’KAaT TPAH3aKIMU W BBHI3BIBAIOTCS BHYTPU JAPYrol TpaH3akmuu.) [mobanpHas
nepeMeHHas (@@trancount COJEPKUT YHUCIO AaKTUBHBIX TpAH3aKIMA JUISL TEKYLIEro
10JIb30BATEIS.

Nuctpykiun  BEGIN  TRANSACTION, COMMIT wu ROLLBACK wmoryr
UCIIOJIb30BAThCS ¢ UMEHEM 3aJaHHON TpaH3akiuu. (MmenoBanHas nncrpykuuss ROLLBACK
COOTBETCTBYET WJIM UMEHOBAHHOW Tpan3akuuu, win HHCTpyKuuu SAVE TRANSACTION c
TakKUM >K€ HMeHeM.) VIMEHOBaHHYIO TpPaH3aKIMI0O MOXKHO IPUMEHSTH TOJIBKO B Camoil
BHemnHe mape BioxeHHbIX HHCTpYKUuid BEGIN TRANSACTON/COMMIT unun BEGIN
TRANSACTION/ROLLBACK.

Kypnain tpanzakuuit

Pensunonnsie cucteMbl 0a3 MaHHBIX CO3JAOT 3aMKCh I KaXKJIOTO W3MEHEHUS,
KOTOPBIE OHU BBHIMOTHSIIOT B 0a3e JaHHBIX B MpOIECCe TPaH3aKIHUKU. DTO TpeOyeTcs Ha ciydaid
OIIMOKY TIPY BBIITOJIHEHUW TPAH3AKIUU. B Takoil CHUTyalyiyi BCE BBIOJIHCHHBIC HHCTPYKIIHH
TpaH3aKLIMUKW HEOOXOJMMO OTMEHUTh, OCYIIECTBHB JUisi HUX OTKar. Kak Tompko cucrema
0OHapyXHBaeT OIMMOKY, OHA HCIOJIb3YeT COXPAHEHHBIC 3aIUCH, YTOOBI BO3BpPATUThH 0a3y
JTAHHBIX B COIJIACOBAHHOE COCTOSIHME, B KOTOpPOM OHa Oblla 1O Hayajga BbBIOJHEHUS
TpPaH3aKIUH.

Komnonent Database Engine coxpansieT Bce 3T 3alucu, B 0COOCHHOCTH 3HA4YEHUS J10
¥ TIOCNIe TpaH3aKIMH, B OJHOM WU Oojee (ailioB, KOTOpbIE HA3BIBAIOTCS >KypHAIAMH
TpaH3akuui (transaction log). Jlns kakaoi 6a3bl TaHHBIX BEJETCS €€ COOCTBEHHBIN >KypHal
Tpau3akiuid. Takum o00pa3oM, e€ciau BO3HUKAET HEOOXOJWMOCTh OTMEHBI OJHOW WIH
HECKOJIbKUX OTepanuil N3MEHEHHs JaHHBIX B TAOMUIaX TEKylled 0asbl JaHHBIX, KOMIOHEHT
Database Engine uicionib3yeT 3anucu B )KypHaje TpaH3aKI|il, 4TOObl BOCCTAHOBUTH 3HAYCHUS
CTONOIIOB TAaOMIUII, KOTOPBIE CYIIIECTBOBAJH JI0 Hauaaa TPaH3aKIIUU.

KypHan TpaH3akiui TpUMEHSETCS JJISI OTKAaTa WM BOCCTAHOBIICHUSI TPaH3AKIUU.
Ecnu B mporiecce BBIMONHEHUS TPaH3aKIMU €IIe J0 €€ 3aBeplICHUS BO3HUKAET OMMOKA, TO
CHUCTEMa HCIIOJIb3YET BCE CYIIECTBYIOIIME B JKYpHAJIE€ TPAH3AKIUA HCXOJHBIC 3HAUCHUS
3amucel (KOTOpble Ha3bIBAIOTCS MCXOIHBIMU oOpazamu 3amuceit (before image)), uToOBI
BBITIOJIHUTh OTKAT BCEX M3MEHEHUH, BBIMOJIHEHHBIX MOCE Havana TpaH3akiuu. [Iporecc, B
KOTOPOM HCXOJHBIE 00pa3bl 3amuceil M3 KypHalla TpaH3aKIMUK MCIONB3YIOTCA NS OTKaTa
BCEX U3MEHEHUH, HAa3bIBAETCS OTepalneil oTMeHsI 3anuceit (undo activity).

B xypHanax TpaH3akIMii TakKe COXpaHSIOTCS MpeoOpazoBaHHBIE O0pas3bl 3amuceit
(after image). [IpeobpazoBanHbIe 00pa3bl — 3TO MOAUQPUIIMPOBAHHBIC 3HAYCHHS, KOTOPHIC
NPUMEHSIOTCS 11 OTMEHBbl OTKaTra BCEX W3MEHEHWH, BBINOJIHEHHBIX TIOCIIE CTapTa
TPaH3aKIMU. OTOT IPOILIECC HA3bIBAETCS ONEpanedl MOBTOPHOTO BBINOIHEHUS JACHCTBUI
(redo activity) u mpuMeHsIeTCS P BOCCTAHOBJICHUH 0a3bl TAHHBIX.

Kaxnoilt 3amucu B KypHaje TpaH3aKIMH  MPUCBAMBAETCS  OJHO3HAYHBIN
uaeHTU(GHUKATOP, HAa3bIBAEMBIM MOPSIKOBEIM HOMEPOM KypHana TpaH3akiuu (log sequence
number wiu LSN). Bee 3amucu sxypHaiia, sSBISIONIMECS YaCThIO ONMPEISTICHHON TPaH3aKIIUH,
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CBSI3aHBI JPYT C JIPYroM, 4TOOBI MOXHO OBLIO HAWTH BCE YaCTU OTOW TpaH3aKIHUU IS
orepaui OTMEHBI WK MTOBTOPA.

brnokuposka

OpnHoBpeMEeHHBIH KOHKYPEHTHBIH JOCTYI MOKET BBI3BIBATH Pa3HbIe OTPHUIATENbHBIC
3¢ (heKThl, HApUMEp YTCHHWE HECYIIECTBYIOMIMX MAaHHBIX WM MOTEPI0 MOAH(PHUIIUPOBAHHBIX
JTaHHBIX. PaccMoTpuM crefyromuil mpakTHYEeCKU puMep, WIUTFOCTPUPYIOLIUN OIUH U3 3TUX
OTpUIATENBHBIX 3P EKTOB, Ha3bIBaeMbIil Tps3HBIM uTeHueM. [lomp3oBarens U w3 oTmena
KaJpOB MOJy4YaeT M3BEIEHUE, YTO COTPYAHHUK Jim Smith momensn mecto xurtenbcrBa. OH
BHOCHT COOTBETCTBYIOIEE M3MEHECHHE B 0a3y NaHHBIX IJIS JAHHOTO COTPYAHHKA, HO TPU
pocMoTpe Ipyroi uHGopmaluu 00 3TOM COTPYIHUKE OH TTOHUMAET, YTO U3MEHHII aJipec He
TOro yenoBeka. (B koMmanuu paborarot aBa coTpyaHuka mo umeHu Jim Smith.) K cuactero,
MPUIOKEHUE TO3BOJISET OTMEHUTh 3TO U3MEHEHHE OJIHUM Ha)kaTheM KHOMKU. OH Ha)KuMaeT
9Ty KHOIIKY, YBEPEHHBIN B TOM, YTO JJAHHBIC MTOCIIE OTMEHBI ONIEPAlliU U3MEHEHUS ajipeca yxKe
HE coJiepKaT HUKAKOM OMIMOKH.

B 1o ke camoe BpeMms moib3oBarenh U2 B OT/AeNe MPOCKTHPOBAHUS OOpariaercs K
JaHHBIM BTOPOTO COTpyIHHMKa ¢ HMeHeM Jim Smith, yToOBl OTHpaBUTH €My JOMOI
MOCJICAHIOI0 TEXHUYECKYIO JTOKYMEHTAIIMIO, MMOCKOJIbKY A3TOT CIIY)KAIlUH peaKko ObIBacT B
oduce. OnHako nonb3oBarens U2 oOparuics k 6a3e AaHHBIX MOCJIE TOrO, KaK agpec 3TOro
BTOPOTO COTPYIHUKA ¢ ©IMEeHEeM Jim Smith ObuT OMIMO0YHO M3MEHEH, HO JI0 TOTO, KaK OH OBLI
ucnpaniieH. B pe3ynbrare muceMo OTHpaBIseTCs HE TOMY aapecary.

UToOBl MPEIOTBPATUTH IMOJOOHBIE TPOOJIEMBI B MOJCITH TECCHMHCTUYECKOTO
OJIHOBPEMEHHOTO KOHKYPEHTHOTO JOCTYIa, KaXKJas CHUCTeMa yIpaBiIeHHUs 0a3zaMu JaHHBIX
JOJDKHA 00JIalaTh MEXaHHM3MOM JUISl YIPABJICHHUS OJHOBPEMEHHBIM JIOCTYIIOM K JaHHBIM
BCEMHU Tonb30oBaresiMu. [l oOecrieueHuss COTJIAaCOBAHHOCTH JIaHHBIX B CIy4yae
OJIHOBPEMEHHOTO OOpaIlieH!s K JJaHHBIM HECKOJbKHMHU IOJIb30BATEISIMH  KOMITOHEHT
Database Engine, mogo6no Bcem CYDB/I, mpumensier OmoxkupoBku. Kaxxmas mpuxiagHas
nporpamMmma OJOKHpyeT TpeOyemble € JaHHBIC, YTO TapaHTHPYET, YTO HUKaKas apyras
mporpaMMa He cMoOxeT MoauduunupoBath 3TH jAaHHble. Korma gapyras mnpukiagHas
porpaMMa IBITAETCS TOTYYUTh JOCTYI K 3a0JJ0KMPOBAHHBIM JaHHBIM TSI KX MOJTU(PUKAIINH,
TO CHCTEMa WIIM 3aBEpIIAeT ITYy MOMBITKY OMIMOKOW, WM 3aCTaBJISIET MPOrpaMMy OXKHUIATh
CHATHUS OJIOKUPOBKH.

brnokupoBka nMeeT HECKOIBKO Pa3HBIX CBOMCTB:

¢ JUIUTETBHOCTH OJIOKUPOBKH;

¢ PEXKUM OJIOKUPOBKHU;

¢ IPaHyJIIPHOCTb OJIOKUPOBKHU.

JmuTenbHOCTh OJOKMPOBKM — 3TO MEPHOJ] BPEMEHH, B T€UEHHE KOTOPOTO pecypc

yIEpKUBAET OIpEAeIeHHYI0 OJOKUPOBKY. JlnuTenbHOCTh OJOKUPOBKM 3aBUCUT, CPEIU
IpOYEro, OT pekuMa OJIOKUPOBKH U BBIOOPA YPOBHSI H30JISALIUH.

Pexxumbl OJOKHPOBKM M ypOBEHb TPaHYJISPHOCTH OJOKHMPOBKHM paccCMaTpUBAIOTCA B
CJIEAYIOUIMX JIBYX pa3Jienax.

[TPUMEYAHUE

[Tocnenyromee  oOCyXkJAE€HHE  OTHOCHTCA K  MOJEIU  [ECCUMMCTHYECKOTO
OJIHOBPEMEHHOI'O KOHKYPEHTHOro nocTymna. Mojeiab ONTUMUCTHYECKOIO OJIHOBPEMEHHOTO
KOHKYPEHTHOT'O JOCTyIla OCHOBaHa Ha YIPaBJIEHUM BEPCHUSMHU CTPOK M paccMaTpUBaeTCs B
KOHIIE 9TOUW paboOTHI.

Pexumbl 0110KHPOBKH

Pexumbl  OIOKMPOBKM  ONpPENENSIOT  pa3Hble  TUINBI  OJIOKHPOBOK.  Bribop
OTIPENIeIEHHOT0 peXUMa OJIOKUPOBKM 3aBUCHT OT THIA pecypca, KOTOpbIH Tpebdyercs
3a0nokupoBaTh. i OJOKMPOBOK PECYpCOB YpPOBHS CTPOKHM M CTPAaHULBI MPUMEHSIOTCS
CJIEAYIOIINE TPU THIIA OJIOKHPOBOK:

¢ paznensiemas (shared, S);

¢ MoHomnoJbHas (exclusive, X);
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¢ obnorienus (update, U).

Paznensemas GnokupoBka (shared lock) pesepBupyet pecypc (CTpaHHUIly WU CTPOKY)
TOJILKO JUIsi 49TeHus. J[pyrue mporecchl HE MOTYT H3MEHSTHh 3a0JIOKHPOBAHHBIN TaKUM
o0pa3oM pecypc, HO, C JIPYroil CTOPOHBI, HECKOJBKO IPOIIECCOB MOTYT OJHOBPEMEHHO
HAKJIaIBIBATh Pa3/IeNsieMyr0 OJOKUPOBKY Ha OJUH U TOT ke pecypc. IHBIMU ClIoBaMU, YTEHUE
pecypca C pasgensieMod OJOKHPOBKOW MOTYT OJHOBPEMEHHO BBIMONHATH HECKOJIBKO
IPOIIECCOB.

MounomnonrsHas OiokupoBka (exclusive lock) pesepBupyer crpanuily Wid CTPOKY JIst
MOHOIIOJIEHOTO HCIIOIH30BaHMS OJHOW TPAaH3aKIMHU. BIOKHPOBKA ATOTO THIA MPUMEHSETCS
uHcTpykimsimu DML (insert, update wu delete), kotopeie MomuPUIUPYIOT pecypc.
MoHOMOJIbHYIO OJOKHPOBKY HENb3sl YCTAaHOBUTH, €CIM Ha pPecypc YXe YCTaHOBIIECHA
pazjernsieMasi WM MOHOIIOJIbHAS OJIOKMPOBKA JPYTMM IPOIECCOM, T. €. Ha Pecypc MOXKET
OBITh YCTAHOBJICHA TOJBKO OJHA MOHOIIOJIbHAs OnokmpoBKa. Ha pecypc (crpaHuiy wuiam
CTPOKY) C YCTaHOBJICHHOH MOHOIIOJIbHOW OJIOKMPOBKOW HEJB3sl YCTAHOBHTh HUKAKYIO IPYTYIO
OJIOKHPOBKY.

[MTPUMEYAHUE

Cucrema 0a3 JaHHBIX aBTOMATHYCCKH BBIOMPACT COOTBETCTBYIOIIMHA PEKHUM
OJIOKUPOBKH, B 3aBUCUMOCTH OT THIIA ONepaIiu (YTEHUE UIH 3aITUCh).

brnokupoBka ooHoBneHus (update lock) MokeT OBITH yCcTaHOBIIEHA HAa PECYPC TOJIBKO
IIPU OTCYTCTBUM HA HEM JIPYTOd OJOKHMPOBKU OOHOBJICHHS WJIM MOHOMOJIBHOM O0KupoBKH. C
JIPYrod CTOPOHBI, ATOT THUN OJOKHPOBKM MOXKHO YCTaHABIMBAaTh HA OOBEKTBI C
YCTAHOBJICHHON pa3jensieMol OJOKHpPOBKOW. B Takom ciy4yae OJIOKMpOBKA OOHOBJICHUS
HAKJIQIBIBACT HA OOBEKT APYryro pasjenseMyro OjokupoBKy. Ecim TpaH3akmus, KoTopas
MOJTUPUIHPYET OOBEKT, MOJATBEPKAACTCS, U Y 00BEKTa HET HUKAKUX JPYTUX OJOKHPOBOK,
OJOKMpOBKa OOHOBIICHHS TNPEOOPA3OBBIBACTCS B MOHOMIOJBHYIO OJIOKHPOBKY. Y 0OBeKTa
MOJKET OBITh TOJIBKO OJHA OJIOKUPOBKA OOHOBJICHUS.

[TPUMEYAHUE

brokupoBka OOHOBJIIEHMSI TPUMEHSIETCS [UII TPEIOTBPAIICHUS  ONPEICICHHBIX
pacmpoCTpaHEHHBIX THIOB B3aUMOOJIOKHPOBOK. (B3anMoOIOKHMPOBKH paccMaTpUBAIOTCS B
KOHIIE 3TOTO pa3zena.)

B03MOXHOCTh COBMEIIIEHUS PA3HBIX TUIIOB OJOKHUPOBOK MPUBOAMUTCS B Ta0I. 1.

Tabnuna 1. Marpuna coBMECTUMOCTH Pa3HBIX TUIIOB OJIOKHPOBOK

Paznensemass OOHoOBieHuss MoHOMONIbHAS

Paznensemas [la Ha Her

O6HoBieHus [la Her Her

MoHomnonsHast Her Her Her

Tabnuna 1 uHTEpHpeTUpyeTCs CIeAYIOUM 00pa3oM: MPEanoyokuM TpaH3akuus T
uMeeT OJIOKHPOBKY, YKa3aHHYIO B 3arojloBK€ COOTBETCTBYIOLIEH CTPOKHM TaONMIbI, a
TpaH3akuusg T2 3anpamuBaeT OJOKHPOBKY, YKAa3aHHYIO B COOTBETCTBYIOLIEM 3arojoOBKe
cronbua Tabnuiel. 3HayeHue "Jla" B sueiike Ha MpeceyeHUH CTPOKU U CTOJIONA 03HAYAET, YTO
TpaH3akuusg T2 MOXXET UMETh 3alpaliuBacMblii TUI OJOKUPOBKH, a 3HaueHue "Her", uto He
MOJKET.

[MTPUMEYAHUE

Komnonent Database Engine Taxke MOJAEpKMBACT W JAPYrHe THUIBI OJIOKUPOBOK,
TakHe Kak KpaTkoBpeMeHHble 6510kupoBkH (latch lock) n B3anmob6mokupoBk (spin lock).

Ha ypoBHe TaGnuIib! CyIIecTBYET IATh Pa3HbIX TUIIOB OJIOKMPOBOK:

¢ paznensiemas (shared, S);

¢ MoHormosbHas (exclusive, X);

¢ pazzenseMasi ¢ HamepeHueM (intent shared, IS);

¢ MOHOIIOJNIbHAsS ¢ HamepeHueM (intent exclusive, [X);
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¢ pazziernsieMas ¢ MOHOIIOJIbHBIM HamepeHueMm (shared with intent exclusive,
SIX).

PaznienssiemMple ¥ MOHOIIOJIBHBIE THIBI OJOKUPOBOK JJIsi TAaOJNHIBI COOTBETCTBYIOT
OJIHOMMEHHBIM OJIOKMPOBKaM JJIsl CTPOK M cTpaHull. OObIYHO OJIOKMPOBKA C HaMEpEHHEM
(intent lock) o3HauaeT, 4YTO TpaH3aKUUS HaMepeBaeTcsl OJOKUPOBATH CIEAYIOIIUI
HIDKEJeXKallui B uepapxuu o0beKTOB 0a3bl JaHHbBIX pecypc. Takum obpa3om, OIOKHMpPOBKA €
HaMEpPEHHEM IOMEIIAIOTCS Ha YPOBHE HMEpapXuu OOBEKTOB, KOTOPHIM BBHIIIE TOTO OOBEKTa,
KOTOPBIIl 3TOT MpolLecC HaMmepeBaeTcs 3a0JI0KUpOBaTh. OTO ABISETCA JI€HCTBEHHBIM
CHoco0OM y3HaTh, BO3MOXHA JIM MOA0OHAast OJOKHMPOBKA, a TAaK)KE YCTAHABJIMBAETCS 3aIlpeT
JpyruM IporeccaM OJIOKUpOBaTh 0ojiee BBICOKMH YPOBEHb, MPEXKJE YEM IPOLIECC MOKET
YCTaHOBUTH TPEOyEeMyI0 €My OJIOKUPOBKY.

B03MOXHOCTh COBMEIIEHUSI PAa3HBIX THUIIOB OJIOKUPOBOK Ha ypOBHE TaOiuIl Oa3bl
JAHHBIX MpHBeJIeHa B Taba. 2. Dta TabiauIla MHTEPIPETUPYETCS TOYHO TaKUM K€ 00pa3om,
Kak 1 Tabu. 1.

Tabmuua 2. BO3MOXHOCTH COBMEIIEHHUS Pa3HBIX THUIIOB OJOKUPOBOK Ha YpPOBHE
Tabymi 0a3bl JAaHHBIX

S X IS SIX IX

S Ha Her [la Her Her

X Her Her Her Her Her

IS a Her [la Ja Ja

SIX Her Her Jla Her Her

IX Her Her [a Her [la

S — paznmensiemasi, X — MoHOmnomdbHasA, IS — pazgensemas ¢ Hamepenuem, SIX —
MOHOMNOJIbHAs ¢ HamepeHueM, I[X — paszgensemMas ¢ MOHOINOJbHBIM HaMepeHHEM
OJIOKHPOBKH.

['panynspHOCTb OJIOKHPOBKU

['panynspHOCTh OJOKHPOBKU OIpEAEseT, Kakol pecypc OJOKHpyeTcsi B OJHOM
nomneiTke OnokupoBku. Komnonent Database Engine Moxer Os0KkuMpoBaTh cleayromue

pecypcest:
¢ CTPOKH,
¢ CTpaHMuIbI;
¢ VHJIEKCHBIN KIIFOY WM AUANa30H UHIAEKCHBIX KIIFOYEH;
¢ TaOJIMIIEL;
¢ DKCTEHT;
¢ camy 0a3y laHHBIX.

Ctpoka sBISETCS HAMMEHBIIUM PECYpPCOM, KOTOPBIA MOXHO 3a0JOKHpPOBATh.
EHOKHpOBKa YPOBHA CTPOKHM TaKXXE BKIIIOYACT KaK CTPOKM JAaHHBIX, TaK W 3JICMCHTLI
WHJCKCOB. BJIOKHpOBKa Ha ypOBHE CTPOKHM O3HAYaeT, UTO ONOKUPYETCS TOIBKO CTPOKa, K
KOTOpO# oOpaiaercs npuioxkenue. [loaTomy Bce Apyrue CTpOKH TaHHOW TAOIHITBI OCTAIOTCS
CBOOOJHBIMU M MX MOTYT HCIIOJIb30BaTh Apyrue mpuinoxkenus. Komnonent Database Engine
TaK)K€ MOXET 3a0JIOKMpOBaTh CTPAaHHUIly, HA KOTOPOM HaXOAMUTCS Mojyiekanias OJIOKHPOBKE
CTpOKa.

EJIOKHpOBaTBCSI TAaKKC MOTYT CIAWHUIBI JUCKOBOI0O MPOCTpPAaHCTBA, KOTOPLIC
HA3bIBAIOTCS OKCTEHTaMH U uMET pasmep 64 KoOailr. DKCTEHTBI OJIOKHPYIOTCS
ABTOMATHYE€CKHU, U KOrJa pacTeT Ta6m/1ua WJIn HUHJACKC, TO I HHUX Tpe6yeTcsl BBIIACISITH
JIOTIOJIHUTEIIbHOE IUCKOBOE MPOCTPAHCTBO.

['panynsipHOCTH OJOKMPOBKU OKA3bIBAET BIWSHHUE HA OJTHOBPEMEHHBIN KOHKYPEHTHBIN
noctyn. B oOmiem, deM BbIIEé YPOBEHb TPAHYISIPHOCTH, TEM OOIBIIE COKpAIIAETCs
BO3MOKHOCTh COBMECTHOTO JIOCTyNMa K JaHHBIM. DTO O3HAYaeT, 4YTO OJOKUPOBKA YPOBHS
CTPOK MaKCUMU3HUPYET OJHOBPEMEHHBIH KOHKYPEHTHBIA TOCTYIH, T.K. OHa OJIOKUPYET BCETO
JMIIb OAHY CTPOKY CTpAaHUIBI, OCTaBJIAA BCC APYTHUEC CTPOKH AOCTYIIHBIMH JIA OPYTrux
nporeccoB. C Apyroil CTOPOHBI, HU3KUN YpPOBEHb OJIOKHUPOBKU YBEITUYHBAECT CHCTEMHBIE
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HaKJIaJHbIE PACXObl, MOCKOJIBKY Ul KaKIOW OTHIENbHOM CTPOKH TpeOyercs OTHeNbHas
OmokupoBKa. biIokMpoBKa Ha ypOBHE CTpaHUI] W TaOJUI OrpPaHUYMBACT YPOBEHb
JOCTYITHOCTH JIaHHBIX, HO TAaK)K€ YMEHBLIAET CUCTEMHBIEC HAKJIAHbIE PACXObI.

VYKpynHeHue 0J0KMpOBOK

Ecnu B mporecce TpaH3akuMKd UMeEeTCs OONBIIOE KOIUYECTBO OJOKMPOBOK OJHOTO
ypoBHs, To KomrnoHeHT Database Engine aBromaruuecku oObeAMHSAET TH OJOKHPOBKH B
OJIHY YpPOBHsS TaOJUIBL. DTOT Mpolecc Mpeodpa3zoBaHus OONBIIOT0 YHciIa OJIOKMPOBOK
YPOBHSI CTPOKH, CTPAHUIIbI WJIM UHAEKCA B OJHY OJOKUPOBKY YPOBHS TaOJMIIbI HAa3bIBACTCA
ykpynaenuem 61mokupoBok (lock escalation). [Toporom ykpymHeHHs Ha3bIBAaeTCs rpaHUIA, HA
KOTOpOH cuctema 0a3 JaHHBIX IPUMEHsSET yKpynHeHue OsokupoBok. [loporu ykpynHeHus
YCTaHABJIMBAIOTCA TUHAMUYECKH CHCTEMOM U He TpeOyroT HacTpolku. (B Hacrosiiee Bpems
IIOPOT'OBBIM 3HAYEHHUEM YKPYIHEHUsI 0J10KupoBoK sBisieTcst 5000 610KMPOBOK.)

OcHOBHOI MpOOJIEMON, Kacarolleicsi yKpyNHEHHUs OJOKHPOBOK, SIBISIETCS TO
0OCTOATENILCTBO, YTO PELICHHE, KOI/la OCYLIECTBIATh YKPYIHEHHUE, IPUHUMAET cepBep 0a3
JAHHBIX, W 3TO pPEUICHHE MOXXET HE OBbITh ONTHUMAJIbHBIM JUIS HPUIOKEHUH, MMEIOIIUX
pasinyHble TpeOoBaHMA. MeXxaHu3M YyKpylHeHHs! OJOKMPOBOK MOKHO MOAM(UIMPOBATH C
nomouibto uHeTpyKuuu ALTER TABLE. Ota uncrpykuus noanaepsxxupaet napamerp TABLE
U UMEET CIIeIyIOIUI CUHTaKCHC:

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

[Tapamerp TABLE sBnsercs 3HaueHUEM [0 YMOJYAHUIO U 330a€T YKPYINHEHHUE
0siokupoBoK Ha ypoBHe Tabmuil. [Tapamerp AUTO mno3Bossier kommnoneHnty Database Engine
caMOMy BBIOMpaTb YPOBEHb T'PAaHYJISPHOCTH, KOTOPBIH COOTBETCTBYET CXeMe TaOJMILIBI.
Hakonen, mapamerp DISABLE otkmiodaer ykpymnHeHHe OJOKHPOBOK B OOJBIIMHCTBE
ciyuaeB. (B HekoTopbIx ciyyasx komroHeHTy Database Engine TpeOyercs HanoXuTh
OJIOKMPOBKY Ha YPOBHE TaOJIHII, YTOOBI MIPEAOXPAHUTD IIEIIOCTHOCTH JIAHHBIX. )

B3anMo010kupOBKH

BsanmobnokupoBka (deadlock) — 9310 ocobas mnpobiema OJXHOBPEMEHHOTO
KOHKYPEHTHOTO JI0CTYIa, B KOTOPOH JIBE€ TpaH3aKLMU OJOKUPYIOT Ipyr Apyra. B wactHoctw,
nepBasi TpaH3aKIKs OJOKUPYET 0ObEKT 0a3bl JaHHBIX, JOCTYI K KOTOPOMY XOYET IOJIY4YHUTh
Jpyras TpaH3akuus, ¥ HaobopoT. (B oOmieM, B3aMMOOJIOKMpPOBKAa MOXKET OBITh BbI3BaHa
HECKOJBKMMH TpaH3aKIUsIMU, KOTOPBIE CO3MAI0T LUK 3aBHCHMOCTei.) B mpumepe 5
NOKa3aHa B3auMOOJIOKHPOBKA ABYMS TPaH3aKLUSIMH.

IIpakTH4yeckas 4yacThb

[TonsiTve TpaH3aKLUMU Jy4llle BCEro OObSICHUTH Ha npumepe. B 0aze nanHbIX sample
COTpyAHUKY Ann Jones TpeOyeTcsl MPUCBOUTH HOBBIM TaOenbHbIH HOMEP. DTOT HOMEP HYXKHO
OJIHOBPEMEHHO M3MEHHUTH B JIBYX Pa3HbIX Tabnunax. B wactHocTH, TpeOyeTcss 0IHOBPEMEHHO
U3MEHHUTh CTPOKY B Taliuie employee U COOTBETCTBYIOLIME CTPOKH B Tabyuie works on.
Ecin 0OHOBUTH JJaHHBIE TOJBKO B OAHOW W3 3TUX TaOJMI, JaHHbIE Oa3bl JAHHBIX sample
OyAyT HECOIIacCOBaHHBI, MOCKOJbKY 3HA4eHHs NEPBUYHOTO Kirouya B Tabnuie employee u
COOTBETCTBYIOILIME 3HAYEHHs] BHEIHEro Kito4a B Tabiuue works on He OyAyT COBNaJaTh.
Peanuszanus 3Toil TpaH3aKLMM IOCPEACTBOM MHCTPYKIMM sA3bplka Transact-SQL moxaszana B
npumepe 1.

[Tpumep 1. Peanusanus tpanzakuuu

USE sample;

BEGIN TRANSACTION /* Hauano Tpan3akiuu */
UPDATE employee

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK /*OtkaT TpaH3akuuu */
UPDATE works on
SET emp no =39831 WHERE emp no = 10102
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IF (@@error <> 0)

ROLLBACK

COMMIT /*3aBepuieHue TpaH3akuuu */

CornacoBaHHOCTb JJaHHBIX, 00pabaThIBa€MbIX B IpUMEpE 1, MOXKHO 00€CIIeYUTh JIULIb
B TOM CJIy4ae, €ClM BBIMOJIHEHBI 00€ MHCTpYyKIuu update mub0 00e HEe BBIMOJHEHBI. Y CIeX
BBIMOJIHEHUS. KaXI0M MHCTpyKUuuu update mpoBepsieTcss IOCPEACTBOM — TIJ100albHON
nepeMeHHol @@error. B cimyyae omuOKu 3TOi nepeMeHHON NMPHCBAWBACTCS OTPHULIATEIIEHOE
3HAYEHUE M BBINOJHACTCS OTKAT BCEX BBIOJHEHHBIX HAa JAHHBIM MOMEHT WHCTPYKLMH
TpaH3aKLHUH.

[Tpumep 2. Co3gaHue 1 UCIOIb30BAHNE TOUKH COXPAaHEHMS

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;

JloGeliTech, 9TOOBI A3TOT 3ampPOC BBIMONHSUICS 0e30mmMO0YHO. Ecmu BO3HUKAIOT
KOH(IIMKTHI, UcripaBbTe uX. Kakoil Oyner pe3ynbrar? CKOJIBKO CTPOK BCTABHIIOCH B Ta0IUIly?

[Tpumep 3. OTMEHA BO3MOKHOCTH YKPYITHEHUS OJIOKHPOBOK JIJISl TAOIHUIIBI

USE sample;

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

[Tpumep 4. B3anMoO10KkHPOBKA BYX MPOLIECCOB

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 o0e TpaH3zakuuu B npumepe OyIyT BBIIOJIHATHCS B OJHO U TO K€ BpeMs, TO
BO3HUKHET B3aMMOOJIOKHPOBKA U CHCTEMa BO3BPATHUT Clieyrollee coo0IIeHne 00 onmoke:

Kak MOXHO BUIETh MO pe3yibTaTaM BBINOJHEHUS Mpumepa 4, cuctema 0a3 JaHHBIX
oOpabaTbiBaeT B3aUMOOJIOKMPOBKY, BBIOMpass OAHY W3 TpaH3akUuWi (Ha camMoM Jiele,
TpaH3aKIIMI0, KOTOpasl 3aMbIKaeT LUKJ B 3ampocax OJIOKUPOBKH) B KadecTBe "KepTBbI" U
BBINOJIHSAS e oTKarT. [locie aToro BeIMONHSETCS Apyras TpaH3akuus. Ha ypoBHe npukiaHon
MPOrpaMMbl B3aUMOOJIOKHPOBKY MOXHO 00pabaThIBaTh MOCPEICTBOM pealn3alui YCIOBHOMN
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MHCTPYKLIMU, KOTOpasi BBIOJHIET MPOBEPKY Ha BO3BpaT Homepa omubku (1205), a 3arem
CHOBA BBIIIOJIHAET HHCTPYKIIHIO, AJIs1 KOTOPOH OB BBITIOJIHEH OTKAT.

Bb1 MOXxeTe MOBIUATH HA TO, Kakasi TpaH3aKLuUs OyneT BEIOpaHa CUCTEMON B KaueCTBE
";5xepTBBI" B3aUMOOJIOKHPOBKH, MPUCBOUMB B MHCTpyKimu Set mapamerpy deadlock  priority
omuH u3 21 (ot -10 mo 10) pa3HbIX ypoBHEW NpuopHuTeTa B3auMoOI0KupoBKU. KoHcTanTa low

COOTBETCTBYET 3Ha4yeHuto -5, normal (3HaueHwe Mo ymoia4aHui0) — 3HadeHuio 0, a
koHctanTa high — 3nHadenuto 5. CeaHc "xeprBa" BBIOMpacTCS B COOTBETCTBHH C
PUOPUTETOM B3aMMOOJIOKHPOBKH CEaHCA.

YnpaxHeHus

VYnpaxuenue 1

Kakas 1enp ucnosib30BaHus TpaH3aKIUH?

VYnpaxuenue 2

B uem 3akmrouaercst pa3HULIa MKy JIOKAJIBLHOM U paclpeieIeHHON TpaH3aKIuen?

VYnpaxuenue 3

B uem 3akirouaercs pazHuLa MEXY SBHBIM U HESIBHBIM PEKUMOM TpaH3aKLMK?

VYnpaxuenue 4

Kakwue THrb1 GJI0KHPOBOK COBMECTUMBI C MOHOIIOJIBHOM OJIOKHPOBKOM?

YnpaxHenue 5

Kak MOXHO mNpoBepuTh, OBLIO JIM YCHEIIHBIM BBIIOJHEHUE KaXKIAOW HHCTPYKLMH
Transact-SQL?

VYnpaxuenue 6

B kakux ciaydasx cienyet ucronb3oBars HHCTpYKIHIO SAVE TRANSACTION?

VYnpaxuenue 7

B uem 3akmrodaercss pazHuIla MEXIy OJOKUPOBKOW YPOBHS CTPOK U OJIOKHPOBKOM
YPOBHS CTpaHul?

Ynpaxuenue 8

MoJKeT 11 MoJIb30BaTeNb IBHO BIUATH HA PEATHU3ALNI0 OJIOKHPOBOK CUCTEMOM?

VYnpaxuenue 9

B uem cocrout paszHuna MEXJy OCHOBHBIMU THUIIAMU OJIOKMPOBKH (pa3iesseMoil u
MOHOIIOJIBHOM) M OJIOKMPOBKOM HamepeHus?

Yupaxuenue 10

Yo 03HAYACT MOHATHE YKPYITHEHUS OJIOKUPOBKU?

VYnpaxnenue 11

Wznoxure pasHuny Mexnay ypoBHsamu wusomsiuun READ UNCOMMITTED u
SERIALIZABLE.

VYnpaxuenue 12

Uto Takoe B3auMOOJIOKHPOBKA?

VYnpaxuenue 13

Kakoli mpouecc B kauecTBe "»KepTBbI" B cCilydae B3aUMOOJIOKHPOBKU? MoKeT iu
10JIb30BATENb ITOBIUATH HA PEILIEHUE CUCTEMBI B 3TOM BoIpoce?
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[Ipunoxenne 1. AEHOTANIHS
paboueii mporpaMMbl TUCIUIUTHHBI

AHHOTAIIMSI PABOYEH ITPOT'PAMMBI JIUCHUTIJIMHBI
Lenp aucuumiavHbl: TpodeccHoHanbHas MOArOTOBKA CTYIEHTOB, HEOOXOonuMas s
OCBOGHHUSI METOJIOB U TEXHOJIOTUH paboThl C COBPEMEHHBIMH MPO(PECCHOHATBHBIMU
CHCTEMaMH yIIpaBJIeHUs 0a3aMH JaHHBIX, TO3HAKOMHUTH C UCTOPHEN Pa3BUTHS U TUIOJIOTHEH
CVYB/l, MoensaMu apXHUTEKTYp, a TAKXKe J1aTh MPAKTHYECKUE HaBbIKK 10 pa3padoTke MC nox
coBpemeHHbIiMU CYB/I..
3ajauu:
—  U3YYUTh apXUTEKTYPHI peAIU3alMi KOPIIOPATUBHBIX HH(DPOPMAIIMOHHBIX CHCTEM,
— II03HAKOMMTCS C Pa3InYHbIMU penasiuuoHHbIMU CYBJl npoMBbIIIIEHHOTO Kilacca U
CPaBHUTb UX XAPAKTEPUCTUKH,

—  u3yuyuTh npuHIUIbl apxutekTypsl CYBJI, BctpoenHnsblit u nunamuueckuit SQL,

—  MOJY4YUTh MIPaKTUYECKHE HaBbIKU pa3paboTKHy, yIIpaBJICHUS u
aJMUHUCTPUPOBaHUs IPOeKTOB b/I.

B pe3ynbrate 0cBOSHUS AUCHUTUIMHBI 00yUYaIOUIHICS TOJIKEH:

3HaTh OCHOBBI OCHOBHBbIE THIBI M Kiaccel CYBJ], B TOM umclie OTEYECTBEHHOTO
MIPOU3BOJICTBA; OCHOBBI CHCTEMHOTrO MOAXOAAa K CO3/IaHUI0 0a3 JaHHBIX MH()OPMAIIMOHHBIX
CHCTEM, apXHUTEKTypy 0a3 JaHHBIX M XpaHWIMI] 0a3 JaHHBIX, COBPEMEHHBIC CHCTEMBI
yrpaBieHus 6a3amMu JaHHBIX U UH()OPMALIMOHHBIE XPAHUIIHIIA.

YMerp 000cHOBaHHO BbIOMpaTh coBpeMeHHble CYBJl, B TOM 4HClie OT€UYEeCTBEHHOIO
MPOU3BOJICTBA Ui PEIICHUS 337a4 MPo(hecCHOHANBbHON AeITeIbHOCTH, KOHDUTYPUPOBATh U
aamuauctpupoBaTh CYB/] s paboThl B MHOTOMNOIb30BaTEILCKOM PEKUME TPAH3aKIIMOHHON
o0paboTku; koH(purypupoBatb u  anmuHuctpupoBatb CYBJ[ ana  pabotel B
MHOTOIOJIb30BATEIBCKOM PEKHME TPAH3aKIIMOHHOM 00pabOTKH.

Bnagers HaBblkaMu pa0OOTBI B TPYIIOBBIX NPOEKTaX, HABBIKAMH, CBSI3aHHBIMH C
pa3pabOTKON TEXHOJIOTMYECKOW JTOKYMEHTAIIMH, COMPOBOXKIAIOIICH Mpolecc co3manus 0a3
JAHHBIX; HAaBbIKaMU paboOThl B cOBpeMeHHbIX mpodeccuonanbubix CYB]I, pazpabateiBath U
BECTH MPOEKTHI 0a3 JaHHBIX.




