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1 TIMoscHuTeabLHAA 3aAMUCKA

1.1 Ileab u 3axa494 JMCHUNINHBI

Lenp aucuuniavHel: NpodeccuoHanbHas MOJArOTOBKA CTYJIEHTOB, HEOoOXoaumas s
OCBOCHHMS METOJIOB W TEXHOJOTHHA pPabOTHI
cUCTeMaMHM yIpaBlIeHUs 0a3aMM JAHHBIX, IO3HAKOMUTh C UCTOPUEH pa3BUTHS U TUIIOJOTHEH
CYB/1, MmopensiMu apXUTEKTyp, a TAKXKe J1aTh MPAKTUYECKHE HAaBBIKHU 10 pazpaborke MC mon
coBpeMmeHHbiMU CYB/I..

3amaun:

C COBpPEMEHHBIMH TPO(PECCHOHATHHBIMH

—  U3YUYUTh apXUTEKTYPHl peali3allii KOPIOPATUBHBIX HH(DPOPMALIMOHHBIX CUCTEM,

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

— u3yuuTh npuHIunel apxutektypsl CYB/I, BcTpoeHHbIN 1 quHamudeckuii 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
(Ko ¥ HAMMEHOBA-
HUE)

NuaukaTopbl KOMIIETEH-
1107071
(Koa 1 HAMMEHOBaHUE)

Pe3yabTaThl 00yyeHus

OIIK-2 Cnocoben
MOHUMATh MIPUHITU-
bl paboTHI COBpe-
MEHHBIX HHPOpMa-
LHUOHHBIX TEXHOJIO-
Ui ¥ IPOrpaMm-
HBIX CPEACTB, B TOM
YHUCJIE OTEYECTBEH-
HOTO ITPOU3BO/I-
CTBa, ¥ UCIIOJIH30-
BaTh UX IIPH pelie-
HUU 3a/1a4 podec-
CHOHAJIbHOH 1esl-
TEITBbHOCTH

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

3HaTh OCHOBBI OCHOBHBIE THUIIBI M KJIACCHI
CYB/l, B ToM uYuciae OTCYCCTBEHHOTO
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 33124
npodeccuoHaIbHOM J1es-
TEJBHOCTH.

YMmeth 000CHOBaHHO BBIOMpATh
coBpemennole CYBJ/[, B Tom uucne
OTEYECTBEHHOI'O0  IPOU3BOJCTBA IS
pemieHust  3agady  MpodecCHOHATbHOU
JEeSATENIbHOCTH,  KOHQUIypupoBaTh U
anmuHucTpupoBath CYB/] ans paGoTsl B
MHOTOMOJIb30BaTEIbCKOM pexume
TPaH3aKIIMOHHOH 00paboTKH.

OIIK-2.3. Vcnionb3yer co-
BpEMeHHbIE HHPOpMAITHU-
OHHBIE TEXHOJIOTUHU U TIPO-
IrpaMMHBIE CPEJICTBA, B TOM
YHCIIe OTeYECTBEHHOTO
MIPOM3BO/JICTBA, IPH pele-
HUU 3a7a4 npodeccuo-
HAJILHOU JIEATEIbHOCTH.

Brnanets HaBbikamMu pabOThI B TPYIIIO-
BBIX IPOEKTaX, HaBbIKAMH, CBS3aHHBIMHU
C pa3pabOTKOi TEXHOJIOTUYECKOU TOKY-
MEHTallMHd, COMPOBOXIAIOIIECH MpPOIECce
co3aaHus 0a3 JaHHBIX

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

[1K-7.1 3Haer MmeTom0M10-
THI0 pa3paboTKu HHPOP-
MaIMOHHOTO 00CCITCUCHHS,
MIPOEKTUPOBAHMS, CO3/IAHUS
Y TIO/IIEPKKU 0a3 TaHHBIX

3HaTh OCHOBBI CHCTEMHOTO ITOIX0/Ia K
co3/1aHuto 0a3 JaHHBIX HH()OPMAITMOH-
HBIX CHCTEM, apXUTEKTYpy 0a3 NaHHBIX U
XpaHUIUIL 633 TaHHBIX, COBPEMEHHbIE
CHCTEMBI yIIpaBIIeHUs 0a3aMu TaHHBIX U
MH(OPMAaLMOHHbIE XPaHIIIUIIIA,




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

OT KOHKPETHOT'O Ha3HAa4C-
HUA

YMeTb KOHPUTypHpOBATh U aIMUHH-
ctpupoBatb CYB/] nist paboTbl B MHO-
rOI0JIB30BATEIBCKOM PEXUME TPaH3aK-
IIUOHHOW 00Pa0OTKH.

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

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

1.3 MecTo ITMCUMILUIMHBI B CTPYKTYpe OCHOBHOII 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucoummmaa «CYBJl» sBisieTcs o0sS3aTelIbHOM TUCHMIUTMHON 0a30BOM YacTH OJ0Ka
b1 yuebHOro mtana mo HarpaBJICHHIO MOATOTOBKH «lIpukitagHas nHPoOpMaTHKAY.
OCBOGHHUSl JTUCHHUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHUS U BIAJCHHUS,
chopmMupoBaHHbIE B XOA€ U3Yy4YeHHUs JUCHMIUIMH: «MH(POpMAlMOHHBIE CHCTEMBDY,
«APXHUTEKTYpa BHIYUCIUTEIBHBIX CUCTEM.

B pesynbrare ocBOCHHS MUCHUIUIUHBI (DOPMUPYIOTCS 3HAHUS, YMEHHUS M BIAICHUS
HEOOXOMUMBIC IS HW3YYEHUs CIeAyomux auciumiuH: «lIporpamMmmHas uHXKEHEpU»,
«MopgenupoBanre  OW3HEC-TIPOLIECCOB W NPOEKTHpoBaHME  cucrem», «lIpoexkTHbIN
MPAKTUKYM», «YTpaBieHHe MHGOPMAIMOHHBIMU cUCTeMaMu», «CepBUC OpUEHTHPOBAHHAS
apXUTEeKTypa uHOOPMAIMOHHBIX cucteMy, « U T-undpacTpykTypa npeanpusTusy.

Jliist

2 CTpyKTypa IMCIUIIHHBI

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3.€., 144 akajieMUuecKuX Jaca.

CTpyKTypa IMcUMIIMHBI 1JIs1 04HOH GopMbl 00yUeHust

O6beM AMCUUIUIMHBL B ()OpME KOHTAKTHOM paboThl 0OYUYaAIOIIMXCS € MeAarorHyeCKUMH
paboTHUKAaMHU U (WJIK) JIMLAMH, TPUBIEKaEMbIMH K peaiu3aluu o0pa3oBaTeIbHON Mporpam-
MBI Ha MUHBIX YCIIOBHSIX, IPU MPOBEJCHUN yUEOHBIX 3aHATHM:

Cemectp | Tun yueOHBIX 3aHATHIA KonuuectBo
94acoB
3 Jlexuun 8
3 [IpakTudyeckne paboThI 20
4 Jlexuun 10
4 [IpakTudyeckne paboThI 18
Bcero: 56

O0beM IUCHHMIUIMHBI (MOAYJsA) B (OpME CaMOCTOSTEIbHOW PaboThl 00yYaIOIMUXCs
cocrapnsieT /0 akaleMUYECKUX Yaca, KOHTPOJb — 18 4.

3 CoaepixaHnue IUCHUILIHHBI

Ne [ HaumenoBanme pasge- | Comep:kanue
JIa M CHUTLIMHbI

1 | Beenenue.
ApPXHUTEKTYpbI
peanuzanuu

MHOTOmoIb30BaTEIBLCKHA

OcHoBHBIE
tuBHBIX CYB/I. Otansl papabotku AVC. OcHOBHBIE KJIacChl
3aJa4, pelraeMbIX C MCIOoJb30BaHHWEM 0a3 naHHbIX. [Ipumene-
KOPIOPaTUBHBIX UC | nue npodeccuonansusix CYB/] 11 nmoctpoeHus: KopropaTHB-
HBIX TH)OPMAIIMOHHBIX CUCTEM.

OTJIMYUTEbHBIE OCOOEHHOCTH  KOpIIOpa-
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i pexum pabdoter ¢ BJI.
Monenu "KIINEHT
ceprep" B cucremax bJI.

ApXUTEKTypa «KJIHEHT-cepBep». (OCHOBHOW NPUHLIMI
TEXHOJIOTMM «KJIMEHT-cepBep». IloHATHE Mpe3eHTalMOHHON
JIOTUKU, OU3HEC-TIOTUKU U JOTUKU 00pabOTKU AaHHBIX. Moenb
yIaJeHHOro yrpaBicHus HaHHbIMU FS (Momens daitmoBoro
cepsepa). [locronHcTBa M HejmocTtaTKu. Mojenb yaaneHHOro
noctyna K nanubiM (RDA). loctouHnctBa u HenocTaTku. Mo-
nenb (aKTUBHOTO) cepBepa 0a3 gaHHbIX. JIOCTOMHCTBA U HEOO-
craTku. Mogens cepBepa NpuiIoKeHUH. JIOCTOMHCTBA U HENO-
CTaTKH

Apxutektypa cepBepa 06a3 maHHBIX. LleHTpanmu3oBaHHas
apxuTekTypa u mozaenb 1:1. HemoctaTku. ApXuTekTypa Bbljie-
JIEHHOT'O cepBepa (MHOTOIOTOKOBAsl CEPBEPHAsl apXUTEKTypa).
Henocrarku. Apxurektypa BUpTyalbHOro cepepa. Hepocrar-
k1. MHOrOHUTHEBAs MyJIbTUCEPBEPHAs apXUTEKTypa

ba3oBbie  BO3MOXKHOCTH
si3b1ka SQL

SAzpik SQL. Ucropus. [epsoie pazpabotku. CtaHngapTu-
3anusa. Bonpockl COBMECTUMOCTH.

CpenctBa onpezeneHus TaHHbIX. Tumnbl JaHHbIX SQL.
OmnepaTopsl co3aHus cXeMbl 0a3bl JaHHbIX. CO3/aHue U yaa-
nenue bJl. Coznanue, ynaiaeHue u U3BMEHEHUS CTPYKTYphI Ta0-
muipl. OniepaTopsl CO3aHus, YAaJEeHUS U U3SMEHEHUSI UH]IEK-
coB. Ucnonb3oBanue npeacrasieHuii. Jlpyrue BO3MOKHOCTH
SQL.

CpenctBa MaHUTTyTUPOBaHUA JaHHBIMU. J[0OaBieHue
HOBOM 3anucy B Tabuuiy. Moaudukanus 3anuceid. Y naneHue
3anucedl. BeiOopka qaHHBIX. 3aaHKe YCIOBHH JIJIsl BBIOOPKH.
Arperatsble pyHkiuu. ['pynnuposku. CoptupoBku. Berunc-
nsiemble noJisi. BeiOopka naHHbIX U3 HecKoybkux Tadmui. [Tox-
3anpockl. Onepaiys 00beTUHEHHUS.

Cpenctsa ynpasieHUs IOCTYIIOM K 1aHHbIM. Onpene-
JeHue npas aoctyna. [IpaBa nonp3oBarens Ha ypoBHE TaOIu-
11pl. OTMEHA NpaB AOCTYTIA.

ApPXHUTEKTYpa U OCHOB-
HbIE€ 00BEKTHI CXEMBbI
cepBepa

Kongurypauuu. Tuns! nons3oBareneil. O630p apxurex-
Typbl— Qu3ndeckuit (dK3eMIuisip, Gaiiapl KypHATHUPOBAHUS
oTiepaluii, yrpapisionye (Haiipl) U JOTHYeCKui (TaOIuvHbIe
npocTpaHcTBa, cxema bJ1) ypoBHu.

Jlormueckue CTPYKTYpbl Ui KOHTPOJS Haja JUCKOBBIM
IPOCTPaHCTBOM  (OJIOKM  JIaHHBIX, D3KCTEHTBI, CETMEHTBHI).
Crpykrypsl namsatu (SGA, PGA), 6ydep, kaur. IIponeccs! (Hu-
TH): MOJIb30BATENbCKUE (KIIMEHTCKUE) U MPOIIECCHI (CepBEPHBIE
1 (OHOBBIE).

Tunb! qanaeix. Co3anne 0OBEKTOB C MOMOIIBI0 KOMaH/T
SQL (Tabmuiisl, HHAEKCHI, TPEICTABICHUS, TTOCIEI0BATEIHHO-
CTH, OIIPE/IETICHHBIE M10JIB30BATEIEM TUIIbI, CHHOHUMBI, KJIaCTe-
pBl, OrpaHUYeHHUs], TaOJIMYHbIE IPOCTPAHCTBA, TPUITEPHI, IPO-
HEAYPHl U QYHKIIHH).

duznueckue
JNAHHBIX.

MOJEIIN

Opranuszanys BHEIIHEH NaMsATH. XPaHEHHE OTHOILIECHHM.
Wnnekcel. Kypnansnast undopmarus. CiyxebHas uHpopma-
sl

Knaccudukanus ¢aitnos u daiinoBeix crpykryp. Daitib
MPSIMOTO | TIOCJIeIOBaTeNbHOTO nocTyma. Jloctyn k daitmy ¢
UCIIOJIb30BAHUEM METOJIOB XeIIHpoBaHUs. [IoHATHE KOJITH3UA.
Metonp! paspemenust kommusuid. [lonsarue nnaexkcHoro (aiina.
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[Tnorusiii uamekc. IlonsTue mHmekcHoro daiina. HemmoTHbIH
unjekc. uaexcel B Buge B-nepeBbeB. KnactepuzoBaHHbIN UH-
nekc. HexnacrepuszoBanHbld MHJIEKC. [IpencraBiieHue cBs3U
1:M B cTpykTypax xpaHeHus. OHOHANPABIECHHbIE YKA3aTENH.
JIByHanpaBieHHbIC yKa3aTeau. AJTOPUTM IOHUCKa 3alluCU B
cBa3sx 1:M. lHBepTUpOBaHHBIE CIUCKU

CtpanuyHasg opraHuzanus JaHHBIX. OKCTEHTHl. THIIBI
skcTeHTOB. Tumbl crpanuu. Ilapamerpsl ctpanui. CTpaHULIbI
pasmenienusi. Ctpanuubl daHHbIX. CTpoku maHHbIX. MHIekc-
HbIe cTpaHuIbl. TekcToBbie cTpaHulel. CTpykTypa ¢ailioB B
Ms SQL Server. PaznensemMast namsTh.

5 Tpanzakiumu.
be3onacHoCTh MaHHBIX.

IlonsTne onepanuyu TpaH3aKLIMA U OCHOBHBIE XapaKTEPH-
cTuku. OCHOBHbBIE CBOWMCTBA TPaH3aKLUUN — aTOMapHOCTb, CO-
IJIACOBAHHOCTh, M30JMPOBAaHHOCTh U JOJITOBEYHOCTb. PDukca-
U U OTKAT TpaH3akuuil. TpaH3akuMu M LENOCTHOCTH 0a3
JaHHbIX. M30mupoBanHOCTh TpaH3akuui. Cepuanu3anus TpaH-
3aKuuid. MeTonbl ceprann3anuy TpaH3aKIui

Ha3znauenue u HCIONB30BaHME KypHalla TpPaH3aKLUH.
NunuBuyanbHble OTKAaThl TpPaH3aKIMd, BOCCTaHOBIECHHE bBJI
1ocje MATKOTO U skecTKoro cboes. [lapanienbHoe BIOJIHEHHE
TpaH3akUui. 3axBaTbl M OJOKMPOBKHU. ['paHynupoBaHHBIE U
IIPEIMKATHBIE CHHXPOHU3AMOHHBIE 3aXBaTHI.

6 | AIMHHHCTpUPOBaHHE
CYB]I

AJIMUHUCTPATOpPbl U KOHEYHBIE I0JIb30BATEIU: IpaBa U
¢byukun DBA. Ilpumep cuctem ympasnenus bJ[. OcHoBHbIE
¢byHKIMU 1 KOMITOHEHTHL. OCOOEHHOCTH PabOTHl B T€TEPOTCH-
HOMi cpene. CTangapTu3anus NPorpaMMHBIX HHTEP(DENcoB.

7 | CpaBHUTEIbHBIE Xapak-
tepuctukn SQL CVYB/I.
CoBpeMeHHbIE  Hampas-
nenust paszsutusg CYBJI

CpasuurenbHble xapakrepuctuku Oracle 101, MS SQL
Server, IBM DB2, Informix, Postgress Ha ka)XaoM U3 OCHOB-
HBIX ATanoB (YHKIMOHUPOBAHUS: KOH(DUTYpHUPOBAaHUE CHUCTE-
MBI, MOHUTOPHUHT, HAaCTpoOiiKa, oOpaboTKa 3ampocoB, pa3padboT-
Ka CEpBEPHBIX U KIMEHTCKMX Monynei. IlpuHumaembie BO
BHHUMaHue (PaKTOpbl: MAaKCUMAJILHOE YHMCIIO MOJIb30BaTENEN O
HOBPEMEHHO o0pamaronmxcs K 6ase, XapaKTepUCTHUKU KITUEHT-
ckoro [IO; ammapaTHble KOMIIOHEHTBHI CEpBEpa, CEpBEpHAs
OInepalroOHHAas CUCTEMa.

NHTemiekTyanbHbli  aHaIW3 JaHHBIX. MHOromepHoe
npeacTaBieHue AaHHbIX. B3anmoneiicteue WEB-TexHOMOTHI
u 0a3 naHHbIX. CucteMbl HHGOOPMALMOHHON MOAIECPKKH MPU-
HATHs pemieHni. KopnopaTuBHbBIE OPTAIbI.

4  (Qopa3oBaTe/ibHbIE TEXHOJIOTHHU

Jlyist mpoBeieHns YIeOHBIX 3aHSITHH MO JAUCIHILIMHE MCTIOIB3YIOTCS pa3IndHbIe 00pa-
30BaTeIbHBIC TEXHOIOTHUHU. J[J1s1 opraHu3aiuu yaeOHOTro Mpoiecca MOXKET ObITh UCTIOIh30BAHO
ANIEKTPOHHOE 00YyUYeHHE U (MJTH) TUCTAHIIMOHHBIE 00pa30BaTeIbHbBIE TEXHOJIOTHH.

5 OueHka IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs!

5.1 CucremMa oneHUBaHUA

| dopma KOHTpOIIs | Maxc. KonmuecTBo 6amios |




3a oHy pa- Bcero
ooty
Tekymuii KOHTPOJIb:

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

Htoro 3a 3 cemecTp 100 6amioB

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

HTtoro 3a 4 cemecTp 100 6amioB
Hroro 3a nBa cemectpa (UCIH- 200 6ayu1oB
IUIMHY)

[Tony4eHHBI COBOKYITHBIH Pe3yIbTaT KOHBEPTHPYETCS B TPATUIIMOHHYIO IIIKATy OLICHOK U B
HIKaTy OlleHOK EBporieiickoii cucteMsl nepeHoca u HakoruieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHM € TabIUIIEH:

100- TpanunrioHHas mIKaia kxana 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 BbICTaBJIeHHS] OLEHKH 110 JMCIUIIIMHE

Banusl/ Ounenka no guc- Kpurtepun oneHkH pe3yibTaToB 00y4eHHs 110 AUCHH-

Mxana HMILIMHE MJIMHe

ECTS

100-83/ «OTITUIHOY/ BricTtaBnsiercst o0ydaromemMycs, €Ciii OH TITyOOKO U IPOY-

AB «3a4YTEHO (OTIMY- | HO YCBOMJI TEOPETUUYECKHM U MPAaKTUUYECKUH MaTepHa,
HO)»/ MOJKET IIPOAEMOHCTPHUPOBATE 3TO Ha 3aHATUAX U B XOE
«3aYTEHO» MIPOMEKYTOUHON aTTECTAINH.

OO0yuaromuiicst HCUEPIBIBAIOIIE U JIOTHIECKH CTPOMHO U3-
JaraeT yuyeOHBI MaTepHuall, yMeeT yBsSI3bIBaTh TEOPHUIO C
MIPaKTUKOM, CIIpaBIIsSIeTCS C peUIeHHeM 3ajad npodeccuo-
HaJIbHOW HAMNPaBICHHOCTH BBICOKOT'O YPOBHS CIIOKHOCTH,
MPaBHIILHO OOOCHOBHIBAET MPHUHSTHIC PEIICHUSI.
CB0060IHO OpUEHTHPYETCs B yueOHOI U podeccroHalb-
HOW JIUTepaTrype.

Or1eHKa MO TUCIUTIIIMHE BBICTABIISIOTCS 00yJaromeMycs ¢
y4€TOM PE3yNbTATOB TEKYILIEH U TPOMEKYTOUHOU aTTe-
CTallUH.
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Banany/
HMIxana
ECTS

OneHka o auc-
IUILJINHE

Kpurepum oueHku pe3yjbTaToB 00yUYeHHS MO JUCHH-
TUINHE

Komnerenmuu, 3akperniéHnble 3a JUCUUIUITMHON, CPopMHU-
pPOBaHbI Ha YPOBHE — «BBICOKHID.

82-68/

«XOPOLIO»/
«3a4TeHoO (XO0po-
110)»/
«3aYTCHOY

BrictaBnsiercst o0yyaromemMycs, €Clii OH 3HaeT TeopeTHYe-
CKHI U MPaKTUYECKUN MaTepuall, FpaMOTHO U 110 CYIIECTBY
M3JIaraeT €ro Ha 3aHATUSAX U B XOJ€ IIPOMEXYTOYHOU arTe-
CTallMM, HEe JOIyCKasl CyLIECTBEHHBIX HETOUHOCTEH.
OOyuaromnuiics IpaBUIBHO MPUMEHSET TEOPETHUECKHE MO0-
JIOKEHUS IIPU PELIEHUH NPaKTHUECKUX 3a1a4 npodeccuo-
HaJIbHOM HAIIPAaBJICHHOCTH Pa3HOI'O YPOBHS CII0KHOCTH,
BJIaJieeT HEOOXOAUMBIMU JIJIsl 3TOTO HaBBIKAMU U ITpUEMa-
MHU.

JIOCTaToOuHO XOPOUIO OPUEHTUPYETCS B y4eOHOH U Mpo-
(heccruoHaIBHOM JUTEpaTypE.

OneHka 1o JUCHUIUIMHE BBICTABIISAIOTCS 00YYarOIEMYCs C
y4€TOM PE3YJbTATOB TEKYILEH U TPOMEKYTOUHON aTTe-
CTaLlMH.

Komnerenmym, 3akperiéHnble 3a JUCUUIUIMHON, chopMu-
POBAHBI HA YPOBHE — «XOPOIIHIY.

67-50/
D,E

«YIOBIIETBOPH-
TEIbHOY/

«3a4TeHo (yaoBie-
TBOPHUTEIHHO)»/
«3a4TEHOY

BricTaBisiercsa o0y4aromemMycsi, €Cii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUYECKUI U MPAKTUYECKUI MaTepuall, 10-
IIyCKaeT OT/IeIbHbIE OLIMOKHU IIPU €ro U3JI0KEHUH Ha 3aHsI-
TUSAX U B XOJI€ IPOMEKYTOYHON aTTECTALINH.
OOyyaromuiics UCIBITHIBACT ONIPEIEIEHHbIE 3aTPYAHEHUS
B IIPUMEHEHNUU TEOPETUYECKUX MOJIOKEHUM IIPU PELICHUH
MPaKTUYECKUX 3a71a4 Mpo(dhecCHOHANBbHOM HaIllpaBI€HHOCTH
CTaHJAPTHOT'O YPOBHS CII0’KHOCTH, BJIajIeeT HEOOXOMMBbI-
MU JJIs1 3TOr0 0a30BBIMU HaBBIKAMH U MIPUEMAMH.
JleMOHCTpHUpYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JUTEPaATyphl MO TUCLUIUINHE.

OneHka 1o JUCHUIUIMHE BBICTABISAIOTCS 00YJarOIEMYCs C
y4€TOM PE3YNIBTATOB TEKYIEH U TPOMEKYTOUHON aTTe-
CTalLlMH.

Komnerenium, 3akpeniéHubie 3a AUCHUILITUHON, CHOPMHU-
POBAHBI HA YPOBHE — «JIOCTAaTOYHBINY.

49-0/
F.FX

«HEYJIOBJICTBOPH-
TEJIBHOY/
HE 3aYTEHO

BrictaBnsercst o0yuaromemycs, eCiii OH He 3HaeT Ha 0a3o-
BOM YPOBHE TEOPETUYECKUM U IPAKTUUECKUN MaTepUal,
JOTTyCKaeT rpyOble OMMOKY MPU €ro U3JI0KEHUHN Ha 3aHs-
TUSX U B XOJI€ IPOMEKYTOYHON aTTECTALIUN.
OO0yyJaromuiicst UCIIBITHIBAET CEPhEIHBIE 3aTPYAHEHUS B
MIPUMEHEHUH TEOPETUUECKUX TIOJI0KEHUH NPU PELIEHUH
MPaKTUYECKHX 3a71a4 MPpo(hecCHoHaNbHOM HallpaBI€HHOCTH
CTaHJApTHOTO YPOBHS CIIOKHOCTH, HE BJIajieeT He0OX01u-
MBIMH ISl 3TOTO HaBBIKAMU U TPUEMaMHU.

JleMoHCTpHpYeT (pparMeHTapHbIe 3HAaHUs YUeOHOU JUTe-
paTypsl IO JUCIUIUIMHE.

OrneHka 1Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYatOEMYCs C
Y4€TOM PE3YNbTATOB TEKYIIEH U TPOMEKYTOUHON aTTe-
CTallMH.




10

banabl/ Ouenka no auc- Kpurepum oueHku pe3yjbTaToB 00yUYeHHS MO JUCHH-
HMIxana IHUIJINHE IJIMHE
ECTS

3a TUCIUILINHON, HE CPOPMUPOBAHBI.

KomnereHun Ha ypoBHE «IOCTATOYHBII), 3aKPEIVIEHHBIC

[Tpu olleHUBaHUM 3aIIUTHI TPAKTUYECKON paOOThI yUUTHIBACTCS:

- TIONHOTA BBIMIOJHEHHOW paboOThl (33/JlaHMEe BBHITIOJHEHO HE TMOJHOCTBIO W/HUIU
JIOTYIIEHBI IBe B 00JIee ONTMOKY WM TPU U OoJiee HeTOUYHOCTH) — 1-8 Ganna;

- 000CHOBAaHHOCTb COJICPIKAHUS ¥ BBIBOJIOB pa0OTHI (3a/1aHKE BBITIOIHEHO MOJHOCTHIO,
HO O0OCHOBAaHHME COJICP’KaHUSI W BBIBOJOB HEIOCTATOYHBI, HO pacCyXacHHUs BepHbI) — 9-16
0aJlJIOB;

- paboTa BBINOIHEHA TOJIHOCTHIO, B PACCYKIACHUSAX U 00OOCHOBAHHH HET MPOOEIIOB HITH
OIIMOOK, BO3MOXHA OJJHA HETOYHOCTH -17-20 Oaios.

3ateM OaJlIbl KOHBEPTHPYIOTCS B KOJMYECTBO OAJUIOB B CEMECTPE COTIIACHO TaOIIHUIIE.

[TpomexyTodHas aTTectanus (IK3aMeH)

[Ipu npoBeneHUM MPOMEKYTOUYHOW ATTECTAIlMM CTYACHT JOJDKCH OTBETUTh Ha 2
BOIIPOCA TEOPETUICCKOTO XapaKTepa.

[Tpu olleHUBaHMK OTBETA HA BOIPOC TEOPETHUECKOTO XapaKTepa YIYUTHIBACTCS:

- TEOPETUUYECKOE COJICp)KaHNEe HE OCBOCHO, 3HAHUE MaTeprajia HOCUT (pparMeHTapHBIN
XapakTtep, Hamuune rpyobix omubok B orBete (1-10 OamioB);

- TECOPETHYECKOE COJCPKAHKE OCBOCHO YAaCTHYHO, JIOMYIIEHO HEe 0ojiee JIBYX-TpeX
HenoueroB (11-20 6aoB);

- TEOPETHUYECKOE COJIEpP)KaHWE OCBOCHO IIOYTH MOJHOCTHIO, JOIMYIICHO HE OoJiee
OJIHOTO-JIBYX HEJO0YETOB, HO 00y4JaroIIUicsa cMOr Obl UX HCIPABUTH camocTosTensHo (21-30
6ayoB);

- TEOPETHYECKOE COJCPKaHUE OCBOCHO TMOJHOCTHIO, OTBET TIOCTPOCH IO
coOctBeHHOMY Tu1any (31-40 G6anos).

5.3 OueHouHble cpeacTBa (MATEPHAJIBI) VI TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH,
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
U3MEHEHHUs B 0a3y JaHHBIX BHOCATCS TOJIBKO MOCJIE BBIIIOJIHEHUS BCEH MOCIEI0BATEIbHOCTH
OMepalnii , BXOASAIMMX B TPAH3AKIIUIO, €CIIM OHU BBITIOJIHEHBI YCIICIIIHO
U3MEHEHUs B 0a3y JaHHBIX BHOCATCS TOJBKO aIMUHUCTPATOPOM Oa3bl JaHHBIX
M3MEHEHUs B 0a3y JaHHBIX BHOCATCS TOJIBKO MPU OIPENCTICHHBIX YCIOBUAX
IIpu KaKuX yCJI0BHSIX CHCTEMA MEHsIeT JaHHbIe B 0a3e JaHHbIX?
0 3aBEPIICHUIO TPAH3AKIIMH U TI0 ONepaTopy commit
10 3aBEPLICHUIO Ka)/10M ollepaluy TpaH3aKIuu
M0 YKa3aHUIO aJIMUHUCTPATOpPA
0 OTepaTopy MOIU(PUKAIINK TAHHBIX
Jl1s1 yero BeaeTcst JKypHaJI TPAH3aKIMii?
JUTSL aHaJInu3a JEUCTBUH ¢ 0a30i JaHHBIX
JUTS1 ICTIOJIb30BaHUs TPUKIAAHBIMUA POTPAaMMaMHU
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 ONepalnii MoucKa U COPTUPOBKHU

KOPPEKTHOCTH BBITIOJIHEHHS 3aIIPOCOB K 0a3e JaHHBIX

Boi0epute HeBepHylo pekoMeHAalMIO IPU CO3AaHNU 00beKTa ""HHaeKc' .

[Tpu coznannu uHAEKCa HEOOXOMMO MTPOAHATU3UPOBATH, KaKKe 3allpOChl HAIIPABIISIOTCS K
nanHoi Tabmuie. Eciu 510 B ocHoBHOM 3anpockl SELECT, To Hy)HO co31aTh HHAEKCHI IS
CTOJIOIIOB, IO KOTOPBIM MPOU3BOIUTCS BHIOOPKA TAHHBIX JJISl YCKOPEHHSI BHIITOJIHEHUS 3aIpo-
COB.

Ecnu Tabnuna nocrossHHo oO6HOBIsIeTes (BoimosHstoTes oneparopsl INSERT, UPDATE, DE-
LETE), To xomMuecTBO MHIEKCOB HEOOXOAUMO CBECTH K MUHUMYMY, T.K. 3HAUUTEIbHAS YacTh
pecypcoB cepBepa OyJeT 3aTpauyrBaThCsl HA OOHOBJICHHE UHEKCOB.

Tak KaKk MH]IEKCHI MIO3BOJISIFOT YCKOPHUTH OTIEPAlliy BCTABKU JAHHBIX B TA0JIUIY, 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 uapopmarus

CnyxeOHast uHOpMAaIHS

CTpoKH OTHOILIECHU

Mopgynu npuKIagHbIX TPOrPaMM

Kakoe Bbicka3bIBaHHe HeCIPABEAJIMBO M0 OTHOLIEHHIO TepMuHa « TpaH3akuus»
Kaxnas TpaH3akius HAQUMHAETCS MIPU LEITOCTHOM COCTOSSHUU B/l 1 T0/KHA OCTaBUTH 3TO CO-
CTOSIHHE L[EJIOCTHBIMU MTOCTIE CBOETO 3aBEPIICHUS

Jnst monepskanusi OrpaHUYEHHUH IETOCTHOCTH HE TOTYCKAETCsl UX HApYIICHUE BHYTPU TpaH-
3aKITUH.

TpaH3akIuu pa3HbIX MOJIB30BATENCH HE IOJDKHBI MEIIATh ApYyT Apyry. MHaue roBops, TpaH-
3aKIHs JI0JKHA paboTaTh TOJIBKO C HEMPOTUBOPEUMBHIMU JaHHBIMU, HE UMes JOCTYIIA K MPo-
MEXYTOUYHBIM PE3yJIbTaTaM.

Pe3ynbrathl paboThI BHITOTHEHHOW TPaH3aKIIUHU JOJKHBI COXPAHUTHCS B 0a3e JaHHBIX, TaXe
€CJIM TI0 3aBEPIICHUH TPAH3AKIIUN TPOU30MIET COOM CUCTEMBI.

TpaH3akIuu pa3HbIX MOJIb30BATENICH HE IOJKHBI MEIIATh APYT APYTY.

Kakoro ypoBHs1 M30/IMPOBAHHOCTH TPAH3AKIUI He CyLIeCTBYeT

OTCcyTCTBHE 3aIIUCH «TPA3HBIX JAHHBIX)»

OTtcyTcTBUE NOTEPSIHHBIX U3MEHEHUH.

OTcyTcTBUE UTEHUS «TPSI3HBIX JAHHBIX).

OTcyTcTBHE HEMOBTOPSIIOIIMXCS YTEHUH.

Jlyis1 4yero ucmoJib3yercsi 00bext Trigger?

Jlns 3aanus 3HaYeHUs! cTONIOA IO YMOIYAHUIO (€C/IM OHO SIBHO HE OMPEIENIEHO MPU BCTaBKE
CTPOKH)

Jlnst pa®oThI ¢ BBIOOPKOM 3HaYeHHH U3 0a3bl JaHHBIX IO 3aMPOCY KaK ¢ BUPTYaJIbHON KIHEHT-
CKOM TalmuIein

Jns orpaHnyeHus quamna3oHa 3HaYeHUH, XpaHUMBIX B CTOJIOIE TaOJINIIbI

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

J1st KOHTPOJISt TPaBUIILHOCTH BBOIA U MOAUGBUKAIMK TaHHBIX B BJ]

J71s1 4yero ucmoJib3yercst 00bekT View

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

Jlnst paGoThl ¢ BEIOOPKOM 3HaYeHHH U3 0a3bl JaHHBIX IO 3aMPOCY KaK ¢ BUPTYaJIbHON KIHEHT-
CKOM TalmuIein

Jlns orpannyeHus quamna3oHa 3HaYeHHUH, XpaHUMBIX B CTOJIO1IE€ TaOIUIIbI

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

... - 3TO CHlelHAJbHBIH BU/ MPOLEIYyPbl, KOTOPbI BbINOJIHSETCS cepBepoM 0a3 JaHHbIX
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XpaHuMmas npouenypa
Tpurrep
Nunexc
OrpanuueHue
.o - ITO CHIEHAJbHBIA BUI MPOLEYPbl, KOTOPbIH HeJIb3s BHI3BATH U3 KJIAMEHTCKOT0
NPUJIOKEHUS M CBSA3aH C HEKOTOPBHIM COObITHEM, BOSHMKAIOLIEM IPH PeJAKTHPOBAHUH
o0bexTa BJI
XpaHumas npoueaypa
Tpurrep
Hunexc
IIpencrasienue
... - 3TO CHIEHHAJIBHASA TA0IHUIA, IPEACTABIAIONIAA CIUCOK HOMEPOB 3anuceil U yKa3bl-
BAaONIAsl B KAKOM MOPS/AKe UX HY’KHO NPeACTABJIATH
XpaHumas nmpoueaypa
Tpurrep
Nunexc
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 MpOrpaMMHUPOBaHUS BBICOKOT'O YPOBHS
SQL npeana3zHaveH 1Jisi padoThbl ¢
HepapxuueckuMu MOJIETSIMU JAHHBIX
CeTeBbIMH MOJIEISIMU JaHHBIX
PensiunoHHBIMU MOJIENSIMU JJAHHBIX
Kak ynaauth u3 taéaunsl 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 1S NULL
DELETE FROM data WHERE info_id NOT NULL
Kakasi u3 npeacraBjieHHbIX KOMAH/I CJIY:KUT J1JIs1 ©3BMEHEHHUsI CTPYKTYPbI CyIleCTBY 10-
meit Tadauub1?
ALTER TABLE
SELECT
CREATE TABLE
DROP TABLE
CREATE VIEW
UPDATE
INSERT INTO
DELETE FROM
Kaxkas u3 npeacTaBjeHHbIX KOMAH/ CJYKHUT 1 MOAU(PUKAIUY JAHHBIX B TA0AMIax?
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 ucnoJib3yercsi komanaa GRANT?

Jls Ha3HaueHUs MOJIb30BATEIsAM MIPaB I0CTyNa K 00beKTaM 0a3bl JaHHBIX

JIJ1st MoJTydeHust SKCKITFO3UBHOTO MpaBa J0CTyIa K 0a3e JaHHBIX

Jlns 3anperenus [ocTyna nojib3oBareneil K o0bekTam 0a3bl JaHHBIX

JI71s1 OTKJIOHEHUS MPpaB POJIM MOJIB30BATENS Ha IOCTYI K 00beKTaM 0a3bl JaHHBIX

st yero ucnoab3yercst komanga REVOKE?

Jiis Ha3HAuEHMS TTOJIL30BATEIISIM MIPAB JJOCTYIA K 00BEKTaM 0a3bl TaHHBIX

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 nepeync/ieHHBIX ONIEPATOPOB OTHOCUTCS K SI3BIKY YIPaBJIeHHUs 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, HHIEKCA

Drop — ynanenue TabiuIibi

Alter — u3ameHeHne CTPYKTYPbI TAOIHIIBI

Insert — BctaBka CTpOK B TaOJIHITY

Delete — ynanenue cTpoK 13 TaOIHIIBI

Kakoii u3 nepeyucjieHHBIX ONEPATOPOB OTHOCUTCS K SI3BIKY ONpeaeTeHusT TaHHBIX
(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 - co3nmanue B cucteMe 0€30IMaCHOCTH 3alpeliaromield 3arucu IS MOJTb30BaTeIIs
Kakoii u3 nepeynciieHHBIX ONIEPATOPOB OTHOCUTCS K SI3bIKY MAHUIMYJUPOBAHUS 1aH-
HbivMu (DML)?

Update - n3meHeHHE 3HAUYCHUI B MOJISX TAOIHIIBI

Grant — co3ganue B cucteMe 0€30MaCHOCTH Pa3pelIaroNIeH 3amicH IS MOJTb30BaTeNs
Create — co3ganue TaOIHIBI, HHIEKCA

Drop — ynanenue Tabiuipi

Alter — u3sMeHeHHe CTPYKTYpPbI TaOJIHIIBI

Insert — BctaBka CTPOK B TaOJIHITY

Yro neaaer oneparop INSERT?

BCTaBJISICT CTPOKY C 33JaHHBIMU 3HAYCHHUSIMH JICMEHTOB B TaOJIHITY

BCTaBJISIET CTOJIOEI] C 3a/IaHHBIMH 3HAUEHUSIMHU DJIEMEHTOB B TA0JIUIlY
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BCTaBJISIET CTPOKY C 3aJaHHBIMU 3HAUEHUSIMH 3JIEMEHTOB M 3HAUEHUSMHU 10 YMOJIYAHHUIO B
Ta0IHITy

BCTABJISICT CTOJIOCI C 3aIaHHBIMU 3HAUCHHUSIMH JIEMEHTOB M 3HAUYCHUSIMUA 110 YMOJYaHUIO B
Ta0IHITy

B xaxom npensoxkennu oneparopa INSERT yka3biBaroTcsi BecTaBiisiemble B Ta0JIHILY
3HAYeHUA?

INSERT

VALUES

FROM

WHERE

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

FROM

WHERE

VALUES

GROUP BY

Kakmue cayxeOHbIe C10Ba MOTYT HCHIOJIb30BaThCcA B oneparope DELETE?

WHERE

INTO

VALUES

GROUP BY

Kakue CYB/I oTHOCATCSI K KIIHEHT-CepBePHbIM?

ACCESS

ORACLE

DB2

BORLAND PARADOX

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

ACCESS

MS SQL-cepsep

ORACLE

INTERBASE

Kakue CYB/I ucnosb3yrorcs Ajsi Opranu3anuu 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
oOecrieunBaeT ucnosnb3oBaHue npopeccuoHanbHbix CYB/I.
Oransl pazpabotku AUC.
ApXHUTEKTYpa «KIHEHT-cepBep». OCHOBHOM NMPUHIIMI TEXHOJIOTHH «KIUEHT-CEPBEP)
[TonsiTve Mpe3eHTallMOHHOM JIOTUKHU, OU3HEC-TIOTUKU U JIOTUKH 00paOOTKH JaHHBIX
Monens ynaneHHoro ynpasieHus qanabiMu FS (Mozaens ¢aiinoBoro cepsepa). Jlo-
CTOMHCTBA U HEIOCTaTKU
Monens ynaneHHoro aocryna kK JauHbiM (RDA). JlocTonHCTBa M HEJOCTaTKH
Mopenb (akTUBHOTO) cepBepa 0a3 JaHHBIX. JIOCTOMHCTBA U HEJIOCTATKH
Mopnens cepBepa npuiokeHuid. JloCTOMHCTBA U HEIOCTATKU
Apxurektypa cepepa 6a3 gaHHbIX. LleHTpann3oBaHHast apXUTEKTypa U Mojienb 1:1.
HenocraTku. ApXuTekTypa BbIIEIEHHOTO cEpBepa (MHOIOIIOTOKOBAsl CEPBEPHAs ap-
xutekTypa). HegocraTku

abswb

©o~N>
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ApxuTekTypa BUpTyalibHOro cepepa. Henmoctatku. MHOTOHUTHEBASI MYJIbTHUCEPBEP-
Hasl apXUTEKTypa

Tunel napaienusma.

TpeboBanus k 6e3onacHOCTH pesainoHHbIX CYB]]

[TonszoBarenu CYB/l. O6bexThl qoctymna. [Ipusmnerun. Oneparopsr SQL st ycra-
HOBKU nipuBwieruil. [lpumepsi.

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

[Tonsitue Tpanzakiuu. CBOMCTBA TpaH3aKIMK. BapuaHThl 3aBepiieHus: TpaH3aKIUU.
Pactmmpennas monens Tpan3akuuu. CMech Tpanzakiuil. ['paduk 3amycka Habopa
TpaH3aKLUN.

[Tpo6uiembl nmapaienbHol paboThl Tpan3akuuid. [Ipobiema norepu pe3ynbraToB 00-
HoBJIeHUs. HeakkypaTHoe cunThiBaHuE

[Tpo6iembl mapanenbHON paboThl TpaH3akuuii. [IpobiiemMa HECOBMECTHMOrO aHANIK3A.
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 Tpan3zakusaMu. KoMaH bl yripaBieHuUs TPaH3aKLIUSAMH.

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 XEIIUPOBAHUS

[TonsTre KoUM3UNA. MeTobl pa3peleHns KOJIU3UN

[Tonsitue nnaexcHoro Qaiina. [InmoTHbI nHIeKe. HemmoTHBIN HHACKC.

Nunexcel B BUAe B-nepeBbeB.

KiacrepuzoBaHHbIN HHIEKC

Hexnacrepru3oBaHHbBIN HHAEKC

[IpencraBnenue cBsizu 1:M B cTpykTypax xpaHneHusi. OTHOHANPABIEHHBIE YKa3aTEH.
IIpumep. /IByHamnpaBnenHble yka3zarenu. [Ipumep. AIropuT™M IOKMCKa 3alIMCH B CBA3SIX
1:M

WNHBepTHpOBaHHBIE CIIHCKU

CrpaHnuHas opraiu3anus JaHHbIX. DKCTEHThI. TUbl 3KCcTeHTOB. Tumnsl ctpanuil. [1a-
paMeTpbl CTpaHUI]

Crpanuubl pazmenienus. Ctpanuibl JaHHbIX. CTpoku AaHHBIX. IHAEKCHBIE CTpaHu-
1bl. TEeKCTOBBIE CTPAHUIIBI.

Crtpykrypa aiinos B Ms SQL Server. Paznensemas namsts

Cpasuurenbubie xapakrepuctuku SQL CYBJI: Oracle, MS SQL Server, IBM DB2,
Informix

Kongurypauuu Tunsl nonp3oBaresnei.

Apxutektypa (pU3nUecKuil 1 JOrMYecKhii ypoBEHb)

Ta6munbie mpocTpaHcTBa. CerMeHThI, SKCTEHTHI U OJIOKH TaHHBIX.

Oxzemmusip. SGA, PGA

[Ipomecchl. 7 OCHOBHBIX (DOHOBBIX MPOIECCOB

Oyukuuu CYB/. UncTamnauus

[Iporpammusie cpenctBa Oracle. OcHoBHbIe QyHKIMEM yrpaBieHus. Co3qaHue Moib-
30BaTelsl 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. OcHoBHBIEC IOHATHUS U KOHCTpYKUIMU SQL. Apxurektypa SQL
57. I[lognepxuBaeMbiii HaOop cuMBOJIOB SQL. Apudmerndeckue ornepaTopbl U ONepaTo-
PBI OTHOILIICHUS
58. CtpykTypa nporpammsl u nepemeHubie SQL
59. YcnoBHbIE oniepaTopbl
60. Lukier
61. Kypcopsl
62. XpaHumsbie MPOIEAYPHI
63. OyHkuUN
64. Tpurrepbl
Bompocsl k 3xk3ameny (OITK-2)
ApXHUTEKTYpa «KIHEHT-cepBep». OCHOBHOM MPUHIIUIT TEXHOJIOTHH «KIHUEHT-CEPBEP)
[ToHsiTHE TPE3EHTATMOHHON JIOTUKH, OU3HEC-JIOTUKHU ¥ JIOTHKH 00pabOTKH JJAHHBIX
Monens yaanenHoro ynpasieHus fanubimu FS (Moaens daitnoBoro cepsepa). Jloctoun-
CTBa U HEJIOCTATKU
Monens yaanenHoro nqocryna k ganHbiM (RDA). JlocTouHCcTBa M HEAOCTATKU
Mouens (akTHBHOTO) cepBepa 0a3 JaHHBIX. JJOCTOMHCTBA M HEJIOCTATKH
Monens cepBepa mpriiokeHuid. JlIoCTOMHCTBA U HEIOCTATKU
Apxurekrypa cepepa 6a3 naHHbIX. LleHTpanu3oBanHas apxurekrypa u mojens 1:1. He-
JOCTAaTKU. APXUTEKTypa BBIICJICHHOTO cepBepa (MHOTOMOTOKOBAsl CEpBEPHAs apXUTEKTY-
pa). Henocratku
ApXuUTeKTypa BUpTyajbHOro cepBepa. Henocratku. MHOrOHUTHEBAs MyIbTHCEpPBEPHAs
apXUTEKTypa
Tumnsl napamuienusma.
TpeboBanus k 6e3onmacHOCTH pesinoHHbIX CYB]]
[TonwzoBarenu CYB/]. O6bektsl noctyna. [Ipusunernn. Oneparopsl SQL 111 ycTaHOBKH
npusuieruil. [Ipumepsr.
OcHOBHBIE CIIOCOOBI OIpeIeNIEH s TPy MoJib3oBaTesnei. Ponbs. Mexanusm poneit. Co-
3panue pouu. [Ipumep
[Tonsitue Tpanzakuuu. CBoiicTBa TpaH3aKUK. BapuaHThl 3aBepileHNs TPaH3aKLUH.
Pacmupennas monens Tpanzakuuu. Cmech Tpanzakuuil. ['paduk 3amycka Habopa TpaH-
3aKIUH.
[TpoGueMbl mapanenbHON paboThl TpaH3zakuuid. [Ipobiiema norepu pe3ynbTaToB 0OHOB-
nenus. HeakkypaTHoe CUMTHIBaHUE
[Tpo6Guiembl mapannenbHOM paboThl TpaH3zakuuid. [IpobiiemMa HecoBMECTUMOTO aHATU3A.
Konkypupyromue tpanzakiuu. KoHpaukTsl Mexxay Tpanzakuusmu. ['padguku 3amycka
Habopa TpaH3akuuu. CriocoObl pa3penieHus] KOHKYPEHINI MEeXAy TPaH3aKIUIMU.
Tumns 6:10kupoBoK. [IpoTOKOI JOCTYNA K TAaHHBIM. Y POBHU OJIOKHPOBAHMUS.
VYrpasnenue TpanzakusamMu. KoManap! yrpaBiaeHUs TpaH3aKIUSIMHU.
SIBHBIE TpaH3aKIMH. BioXeHHbIe TpaH3aKLIUU
VYnpasnenue 6J10KHPOBKaMH
TynukoBble 0JOKUPOBKH
YpoBHM U30IAIUA
Pexxumer SQL. Tlporecc BoImonHEHUs orepatopos sql
Knaccudukanus ¢aiinos u ¢paiioBbIX CTPYKTYp
@Daiibpl IPSMOTO U MOCIE0BATENBHOTO JJOCTYNA



27

28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

17

Joctym k ¢aiiy ¢ UCIOIB30BaHUEM METOOB XEIIUPOBAHHUS

[TonsTre kommm3uii. MeToabl pa3peieHus: KOJITU3un

[Tonsitue unaexkcuoro Qaiina. [LnotHei nuaekc. HemnoTHbIN HHIEKC.

WNunexcel B BUae B-nepeBbeB.

KnacrepuzoBaHHbIN MUHIEKC

Hekiactepu3oBaHHbIA HHIEKC

[Ipencrasnenue cBsizu 1:M B cTpykTypax xpaneHusi. OHOHANPABIICHHbBIE YKa3aTEH.
ITpumep. /IByHamnpaBnenHble yka3zarenu. [lpumep. AIropuTM noucka 3amnucH B CBA3SIX
1:M

HNHBepTHpOBaHHBIE CIMCKU

CrpanuyHas opranuzaius JaHHbIX. DKCTeHTHI. Tunsl 3kcTeHTOB. Tunsl ctpanuil. [Tapa-
METpPBbI CTPaHULL

Crpanunbl pazmenienusi. Ctpanuiibl JaHHbIX. CTPOKU JaHHBIX. MIHIEKCHBIE CTpaHULIBI.
TekcToBbIE CTPAHULIBL.

Crpykrypa aiinos B paznuuasix CYB/I. Pa3zaensemas namsth

6 VYuyeOHO-MeToaHMUecKOe U HHPOPMALMOHHOE 00ecedeHne JUCITUTIMHBI

6.1 CnucoK HCTOYHHUKOB JIMTEPATYPbI

OcHoBHas1 JIUTEepaTypa

1. CoBeroB, b. SI. ba3pl manubix : yueOnuk mist By3oB / b. fI. Coseros, B. B.
IlexanoBckuii, B. JI. UeproBckoii. — 4-¢ u3n., mepepad. u mgon. — Mocksa :
WznarensctBo HOpaiit, 2024. — 403 c. — (Bsicuee obpa3oBanue). — ISBN 978-
5-534-18479-2. — Texkcr : snexTponHbI // Obpa3oBarenbHas miatdopma KOpaiit
[caiir]. — URL.: https://www.urait.ru/bcode/535113

2. HectepoB, C. A. ba3bl naHHbIX : y4eOHMK W TpakTuKyM mis By3oB / C. A.
HectepoB. — 2-e uzn., nepepad. u gon. — Mocksa : U3narensctBo KOpaiit, 2024.
— 258 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-18107-4. — Tekcr :
ekTpoHHbI //  OOpaszoBatenbHas minatgopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/536687

3. CrpyxxkuH, H. II. Ba3bl naHHbIX: poekTUpoBaHue : yueOHMK i By3oB / H. II.
CrpyxxkuH, B. B. 'onun. — Mocksa : U3narensctBo FOpaiit, 2024. — 477 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-00229-4. — TekcT : 31€KTpOHHBIH //
O6pazoBaTenpHas naTdopma Opaiit [caiiT]. — URL:
https://www.urait.ru/bcode/536006

4. Crpyxkun, H. I1. ba3sl nannsix: npoextupoBanue. [Ipaktukym : yuebHoe mocodue
s By3oB / H. II. Ctpyxkun, B. B. 'ogun. — Mocksa : U3natensctBo FOpaiir,
2024. — 291 c. — (Bwicmiee obpazosanme). — ISBN 978-5-534-00739-8. —
Texcr : anextponHbIt // OGpazoBatensHas miatdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/537149

JdomosiHuTEIbHAS JIUTEPATYPaA

1. Maprumms, C. A. ba3sl nanssix. [Ipaktnueckoe npumenenne CYBJl SQL wu
NoSQL-Turma 11t mpoeKTHpOBaHUs HHPOPMAIIMOHHBIX CHCTEM : yaeOHOe ocoOue
/ C.A. Maptummms, B.JI. CumonoB, M.B. Xpanuenko. — Mocksa : POPYM
NH®PA-M, 2024. — 368 c¢. — (Briciiee oOpaszoBanue). - ISBN 978-5-8199-
0946-1. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2096940

2. UmomeukuH, B. M. OcCHOBBI HCIIOJIb30BaHMS U NMPOEKTUPOBAHMS 0a3 JaHHBIX :
yueOnuk st By3oB / B. M. Unromeukun. — Mocksa : M3natensctBo FOpaiiT,
2024. — 213 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-03617-6. —
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Texcr : anextponHsblt // O6pazoBatensHas miatdopma FOpaiit [caiit]. — URL:

https://www.urait.ru/bcode/535450

3. CracpimmH, B. M. bBa3bl TaHHBIX: TEXHOJOTHU JIOCTYIA : y4eOHOE MmocoOue s
By30B / B. M. Craceims, T. JI. Craceimmnaa. — 2-€ u3/1., ucrp. u gon. — MockBa
: UznatensctBo IOpaiit, 2024. — 164 c¢. — (Bpicmee oOpa3oBanue). — ISBN
978-5-534-08687-4. — Tekct : anekTpoHHbd // OOpa3oBaTenbHas Tuiatgopma

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

6.2 IlepeueHb pecypcoB HH(OPMAIMOHHO-TeJIEKOMMYHUKAUOHHOI ceTu « AHTEepHeT»

.

&

6.3 IIpodeccuonanbHuble 6a3bl JAHHBIX M1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

7

st MaTepuanbHO-TEXHUYECKOTO 00eCTIeYeHUs JUCITUTITMHBI HEOOXOTUMBI:

DeKTPOHHO-0MOIMOTeUHast cucTeMa «3HaHuyM» - Peskum moctyna: http://znanium.com

Ownnaitn-sHIMKIONIEAM. - Pesxum noctyna: http://encyclopedia.ru
DNeKTPOHHBIN cripaBOUHUK «VHGOPMHUOY» I BBRICIINX y4eOHBIX 3aBeIeHUM. - Pexxum

noctyna: http://www.informio.ru

Koncynwsrantllmtoc. [IpaBoBas moanepxkka. - Pexxum nocryma: http://www.consultant.ru/

Hanuonanbhbiil oTkpbIThiid yHUBEpcuTeT «MMHTYUT». - Pexxum nocryna:

https://www.intuit.ru/

Hayunast 6ubnuoreka PI'TY - Pexxum nocrtyna: http://liber.rsuh.ru/

«CITFORUM»: Ananutnueckas undopmanus B chepe IT. - Pexxum nocrymna:

http://citforum.ru/

Hoctyn k npodeccuonanbubiM 6a3am manubix: https:/liber.rsuh.ru/ru/bases

WHdopMannoHHbIE CIPABOYHBIE CHCTEMBI:
1. Koncynbrant [Tnroc
2. Tapanr

MaTepI/laJ'lLHO'TeXHI/I‘IeCKOC o0ecneueHmne AUCHUIIIMHBI

- OJ151 IeKYUlL:

yueOHas ayJUTOpHUs,

JI0CKa,

IIPOEKTOP (CTallMOHAPHBIN WJIM IEPEHOCHOM),
KOMIIBIOTEP WU HOYTOYK,

nporpammHoe obecrieuenue (I10).

- 0ns npakmu4ecKkux 3AHAMULL.

nabopaTopusl,

JI0CKa,

MPOEKTOP (CTAllMOHAPHBIN MIIM IEPEHOCHOM),
KOMITHIOTEP MJTM HOYTOYK JIJIS IPETIOAaBaTels,
KOMITBIOTEPHI 17151 00Yy4aroIIIXCs,

BBIXOJI B MIHTEpHET,

nporpammuoe obecnieuenue (I10).

[Tepeuens nporpammuoro obecneuenus (I10)
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- OJ1s1 IeKYUlL:

Neri/mm Haumenosanue 110 Cnoco0 pacnpocTpaHeHus
1 Microsoft Office 2010 Pro JIMICH3HOHHOE

2 Windows 10 JIMIICH3HOHHOE

3 Kaspersky Endpoint Security JIUIIEH3HOHHOE

4 Zoom JINLEH3UOHHOE

- ona npakmuiecKkux 3auAMULL.

Haumenosanue 10 Crioco0 pactpocTpaHeHust
Windows 10 JINIEH3HOHHOE
Microsoft Office 2010 Pro JIMIEH3HOHHOE
Mozilla Firefox CcBOOOJIHO PACIIPOCTPAHIEMOE
Kaspersky Endpoint Security JIMIIEH3UOHHOE
Microsoft SQL Server 2008 JINIIEH3MOHHOE
Zoom JIUTEH3UOHHOE

HpO(beCCI/IOHaJ'IBHbIe IMOJIHOTEKCTOBEIE 0a3bI JAaHHBIX:

HarnronansHas snextponnas oudimoreka (HOB) www.rusneb.ru
ELibrary.ru HayuHnas snexktponHnast 6ubnmorexka Www.elibrary.ru
Onekrponnas oudanoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

LN~ WNE

HHdopmannoHHbIE CLIPAaBOYHBIE CHCTEMBI:
1. KoncynbranT [lmtoc
2. Tapant

8 ObecneyeHue 00pa3oBaTeLHOIO Mpouecca AJsi JUI ¢ OFPAHHYEHHBIMHU BO3MOKHO-
CTSIMM 310POBbSI U HHBAJH/0B

B Xouae peanmam/m JUCHUITIIINHBI I/ICHOJ'IBSYIOTCSI CJ'IG)IYIOHII/IC JOOIIOJIHUTCIIBHBIC MCTO-
IbI 00y4YeHUS, TEKYIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTecTallud 00ydaro-
IIUXCA B 3aBUCUMOCTHU OT UX I/IHI[I/IBI/II[yaJ'II)HI)IX OCO6CHHOCTCI>1:

® ISl CJETBIX W CIA0OBHIALINX: JIEKIUU O(QOPMIISIOTCS B BUIE DJIEKTPOHHOTO JTOKY-
MEHTa, JOCTYIMHOTO C IOMOIIBI0 KOMIIBIOTEPA CO CHELUATH3UPOBAHHBIM MPOrPAMMHBIM
06GCH6‘~IGHI/ICM; IINCBbMCHHBIC 3alaHUA BBIIIOJIHAKOTCS Ha KOMHI)IOTepe Cco CHCIII/IaJ'II/ISI/IPOBaH-
HBIM TPOTPAMMHBIM 00€CTIEYeHUEM WIIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOeCTeun-
BAETCS MHIMBUyaJIbHOE paBHOMEpPHOE ocBemnieHne He meHee 300 JIFOKC; sl BBITOJTHEHUS
3a/laHusl TP HEOOXOJMMOCTH TMPEAOCTABISIETCS YBEIMUMBAIOIIEE YCTPOWCTBO; BO3MOXKHO
TAKXEC HCIIOJIb30BaAHUC CO6CTBCHHLIX YBGJ'II/I'-II/IBaIOH_[I/IX yCTpOﬁCTB; IINCBMCHHBIC 3aJdaHUs
0(OPMIISIFOTCS] YBETHUEHHBIM MIPU(TOM; dK3aMeH U 3a4€T MPOBOAITCS B YCTHOU (opme UIn
BBITOJIHSIOTCS B TUCbMEHHON (hopMe Ha KOMITbIOTEpE.

® IS TIIYXUX M CIAOOCHBIIIANINX: JIEKIUHA OOPMIISIFOTCS B BUIE JIEKTPOHHOTO JTOKY-
MEHTa, MO0 MPEeOCTaBIsAETCs 3BYKOYCHIMBAIOIIAs anaparypa MHAUBUAYAIBHOTO MOJI30-
BaHUsA,; IIMCBMCHHBIC 3a/laHUS BBIIIOJIHSIKOTCS Ha KOMHBIOTepe B HI/ICBM@HHOfI (bopMe; OK3aMCH
U 3a4€T IPOBOASTCS B MUCHbMEHHOU (popMe Ha KOMITBIOTEPE; BO3MOXKHO MpoBeIeHne B popme
TGCTHpOBaHI/IZ.
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® /IS ML C HAPYUICHUSMU OMIOPHO-/IBUTATEIbHOTO anmapara: JIGKIUU 0pOPMIISIOTCS B
BHUJIC 3JEKTPOHHOTO JOKYMEHTa, JTOCTYIMHOTO C MOMOIIBI0 KOMITBIOTEPA CO CIICHHATH3HPO-
BaHHBIM MPOTPAMMHBIM 00ECIIEYCHNEM; TUCbMEHHBIE 33/1aHUS BHITOTHIIOTCS HA KOMITBIOTEPE
CO CHENMAIN3UPOBAHHBIM MPOTPAaMMHBIM 00ECHEYCHHEM; IK3aMEH M 3au€T MPOBOMSATCS B
YCTHOM (hopMe MITH BBITIOTIHSIOTCS B TUCBMEHHOW (hopMe Ha KOMITBIOTEPE.

[lpn HEoOXOOMMOCTH TpPEeayCMaTPUBACTCS YBEIMYEHHE BPEMEHU JUIS HOATOTOBKH
OTBETA.

[lpouenypa mpoBeneHUs  NPOMEKYTOYHOW — arTecTaludl A  OOyYaroIIUXCs
YCTaHABIMBACTCS C YYETOM MX HWHAWBUAYAIBHBIX MCHUXO()U3NYECKHX OCOOEHHOCTEH.
[IpomesxyTo4Has arTecTanys MOKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Tpu nmpoBeneHNK TPOLEAYPHI OLICHUBAHUS PE3YJIbTaTOB OOYUEHUS MperycMaTpruBacTCs
UCIIONIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOMMMBIX B CBSI3M C WHAWBUIYaTbHBIMU
0COOCHHOCTSIMHU OOyYarOMIUXCA. DTH CPEACTBA MOTYT OBITh MPEJOCTABICHBl YHUBEPCUTETOM,
WJIM MOTYT MCIOJIb30BaThCSI COOCTBEHHbBIE TEXHUYECKHE CPEJICTBA.

[IpoBeneHne mpoueAypbl OLEHUBAHUSA pE3YyJIbTaTOB OOy4YeHHs JIOIyCKaeTcs ¢
UCIIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUI.

ObecneunBaeTcst JOCTYMN K NHPOPMAMOHHBIM U OMOIHOTpadUuecKuM pecypcaM B CETH
WurtepHer s kaxzaoro oOydaromierocss B opMmax, aZanTHPOBAHHBIX K OTPAHUYCHHSM HX
3JI0POBBSI ¥ BOCTIPHSTHS HHPOPMALIH:

® /ISl CJICIIBIX M CNTAOOBUAAIINX: B TIEYATHOH (popMe yBeIWYeHHBIM mpudrom, B popme
AJIEKTPOHHOTO JIOKYMEHTa, B hopme ayanodaiina.

® ISl TIyXUX U cIa0OCTBIIIANIMX: B TIeYaTHOH dopme, B popMe dIEKTPOHHOTO JOKY-
MEHTA.

o ;U1 00YYaIOUIMXCS C HapyIICHUSMH OIOPHO-ABUTATENFHOTO ariapara: B IE4aTHOM
dbopme, B popme 3IEKTPOHHOTO TOKYMEHTa, B (hopme aynuodaiina.

VYyeOHble ayIUTOPHH I BCEX BHJIOB KOHTAKTHOM U CaMOCTOSITEIbHOM paboThI, Hayy-
Hasi OMOIMOTEKa U MHbIE TOMEIEHUS U1 00yUYeHHs OCHAIEHbI CHEI[MaIbHBIM 000py10BaHU-
€M U y4eOHBIMU MECTaMU C TEXHUYECKUMU CPEICTBAMH 00yUEHUS:

® JUIs CJIENBIX U CIA0OBUISALINX: YCTPOUCTBOM JUIsl CKAHUPOBAHUS M UYTEHUS C KaMepoi
SARA CE; muctineem bpaiins PAC Mate 20; npuatepom bpaiinsg EmBraille ViewPlus;

® /IS TIIyXUX M CJIaOOCIBIIIAIINX: aBTOMAaTU3UPOBAaHHBIM Pa00OYMM MECTOM IS JtoAeH
C HapyIICHUEM CiyXa U cIabOCIBIIIAIINX; aKYCTUUECKHH YCUIIUTENb U KOJIOHKH;

e i o0yyaroUuMxcs ¢ HAapyLIEHUSIMU ONOPHO-JIBUraTENIbHOTO arapara: HepeBuK-
HBIMH, PEryJIUpyeMbIMU 3proHomuueckumu napramu CH-1; KOMIblOTEpHONW TEXHUKOH €O
CHelMaIbHBIM TPOrPaMMHBIM 00€CTIeUeHHEM.

B X0[4€ pealin3daiu AUCHUIIIIMHBI UCITOJB3YIOTCA CIACAYIOMUE NOIMOJTHUTCIIBHBIC
METOABI O6quHI/I5{, TCKYIICTO KOHTPOJIA YCIICBAEMOCTHU U HpOMC)ICYTO‘{HOﬁ aTrTeCTaluun 06y-
YaroImuXxcsa B 3aBUCUMOCTH OT X WHANBUAYAJIbHBIX 0COOEHHOCTEH:

® IS CHEMNBIX U CIIA00BUAAIINX:

- eKIUu 0(OPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C MMOMOIIBI0 KOM-
MBIOTEPA CO CTIEIMATU3NPOBAHHBIM MMPOTPAMMHBIM 00ECTICUCHHUEM;

- MUChbMEHHBIE 3aJ]aHUs BBITIOJHIIOTCS Ha KOMIBIOTEPE CO CIECIHATIM3UPOBAHHBIM IIPO-
TPaMMHBIM 00€CTIeYeHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHIWBUIyAIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jrokc;

- s BBIMIOJIHEHUS 3a/JaHUS TPU HEOOXOAMMOCTH TPEIOCTABISETCS YBEIHMYHBAIOIICE
YCTPONCTBO; BO3MOKHO TaK)K€ MCITOJIb30BAaHUE COOCTBEHHBIX YBEITMUUBAIOIINX YCTPOUCTB;

- MIUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMUYEHHBIM IPU(TOM;
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- 9K3aMEH U 3a4€T MPOBOIATCA B YCTHOM (popMe MIIM BBIMOJIHAIOTCS B MUCbMEHHOU (hopme
Ha KOMIIBIOTEPE.

® Ui TIYXHX U CIa0O0CTBIIIAIIHX:

- JIeKuuM oOpMIISIFOTCS B BHUJIE€ IEKTPOHHOIO JOKYMEHTA, JIMOO MPeloCTaBISIeTCs 3BY-
KOYCHUJIMBAIOLIas annapaTypa UHIAUBUYaJIbHOTO 110J1b30BaHUS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE B TUCbMEHHOM (hopMe;

- 9K3aMEH U 3a4€T MPOBOJATCS B MUCBMEHHOW (pOpMe HAa KOMIBIOTEPE; BO3MOXKHO MPOBE-
JieHHe B OpMe TECTUPOBAHMUSL.

e JUIs JIML C HAPYLIEHUSMU OIOPHO-/IBUIaTEIbHOIO anapara:

- JTeKIUH 0(OPMIIIOTCS B BUJIE SJIEKTPOHHOTO TIOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOM-
IBIOTEPA CO CIELUAIN3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

- NMCHbMEHHBIE 3a/laHUs BBINOJIHIIOTCS Ha KOMIIBIOTEPE CO CHELUUAIM3UPOBAHHBIM IIPO-
IPaMMHBIM 00€ecIIeueHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (pOpME MIIM BBITOIHAIOTCS B TUCbMEHHON (hopme
Ha KOMIIBIOTEDPE.

[Iprn HEOOXOIMMMOCTH TpeNyCMaTpUBACTCS YBEIWYCHHUE BPEMEHH Ui TOATOTOBKU
OTBETA.

[Iponienypa  mpoBeaeHHsT TMPOMEXKYTOUHOW  aTTecTamud s OOyJaromuxcs
YCTaHABJIMBACTCS € YYETOM MX HWHAMBUAYAJIBHBIX ICUXOPHU3UUECKUX OCOOCHHOCTEM.
[TpomexxyTouHast arTecTalusl MOXKET IPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

IIpn IIPOBECHUU IIPOLIEAYPbI OLICHUBAHHUS pE3ynbTaToB o0ydeHus
NPEAYCMaTPUBACTCS HCIIONB30BAHUE TEXHUYECKUX CpPEACTB, HEOOXOIMMBIX B CBSI3H C
UHIUBUAYAIIbHBIMA ~ OCOOEHHOCTSIMM  OOydaromuxcsi. OTH  CpelIcTBa  MOTryT  OBITh
NPEIOCTaBICHBl YHHUBEPCUTETOM, WJIM MOTYT HCIHOJB30BATHCSI COOCTBEHHBIE TEXHUYECKHE
CpEICTBa.

[IpoBenenue mnpouenypbl OLEHMBAHMSI PE3YJAbTarToB OOy4YyeHHUsS [JOIyCKaeTcs ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcs 10CTYN K HH(OPMAaLMOHHBIM U OnOIHnorpaduyeckuM pecypcam B CETH
WutepHer ans kaxjaoro oOyuwaromerocss B Gopmax, aJalTHPOBaHHBIX K OTPaHUYEHUSM HX
3/10pOBbS U BOCTIPUATHUS HHPOPMAIUH:

® IS CJICIBIX U CIa0OBUIAIINX:

- B IEYaTHON (pOpMe yBETMUEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

e IS TIIYXHX U clIaboCibIIIaInX:

- B Ie4atHou (opwme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

e s 00yYaroIMXCs C HAPYIIEHUSIMU OIOPHO-/IBUTaTENILHOTO anmapara:
- B Ie4aTHou opme;

- B (hOpMeE IJIEKTPOHHOTO JOKYMEHTA;

- B hopme ayauodaiina.

VY4eOHble ayIUTOPHH Il BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITETIbHOM paboThI, HAyy-
Hasi OMOIMOTEeKa U MHbIE TOMEIEHUS /U1 00yUYEeHHs OCHAIIEHbI CIEIUAIbHBIM 000py10BaHHU-
€M U y4eOHBIMU MECTaMU C TEXHUYECKUMU CPEICTBAMH 00yUEHUS:

® IS CHEMNBIX U CIIA00BUAAIINX:

- YCTPOMCTBOM JJIs CKaHUpOBaHUs U yTeHus ¢ kamepoir SARA CE;

- mucrieeM bpaiina PAC Mate 20;

- npuHTepoM bpaiing EmBraille ViewPlus;

® Ui TIIYXUX U CIa0OCIHbIIAIINX:

- aBTOMATU3MPOBAaHHBIM PAa0OYMM MECTOM Ui JIIOAEH ¢ HapylIeHHeM CilIyXa U clia-
OOCTBIIAIINX;

- aKYCTHYECKHM YCUIINTENb U KOJIOHKH;
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e Ui 00yYaroIuXcs ¢ HAPYIICHUSIMU ONIOPHO-ABUTaTeIbHOIO armapara:
- IEPEABMKHBIMU, PETryJINpYEeMbIMHU dproHomMuueckumu napramu CU-1;
- KOMIIBIOTEPHON TEXHUKOH CO CIIEUAIHBIM IPOrPAMMHBIM 00ECIIEYCHUEM.

9 MeTonnuyeckne MaTepuabl
9.1 IlnaHbl NPAKTHYECKUX 3aHATHH

IMpakTnyeckas padora Ne 1 SI3pik Transact-SQL. Komnonentsr SQL
Llenb: PaccMoTpeTh OCHOBHBIE OOBEKTHI M Oa30BbIe OmepaTopsl sA3bika Transact-SQL

OcHoBHbIe 00BeKTHI SQL
Tune! JaHHBIX

OynHkuuu s3eika SQL
CkansipHbIe ONEepPaToOPhI
3nauenus NULL

* & & o o

YnpaxHeHus

Ynpaxuenue 1

Kakas pazauia mexy uncinoBeiMu TuamMu JaHHbIX INT, SMALLINT u TINYINT?

VYnpaxuenue 2

Kakas paszuuna mexnay tunamu nanHbix CHAR u VARCHAR? Korpa cienyer
MCIIOJIb30BaTh NIEPBHIH, a HE BTOPOi, U HA000pOT?

VYnpaxuenue 3

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

B cnenyrommx AByX ynpakHeHHsAX ucnonb3yire uUHCTpykuuioo SELECT B oxHe
penaktopa 3ampocoB cpenactBa Management Studio s BbIBOJA PE3yNbTaTOB  BCEX
CUCTeMHBIX (yHKIMHA u TrinoOanbHbIX mnepeMeHHbIX. (Hampuwmep, unctpykius SELECT
host_id () BEIBOOUT HIeHTU(UKALIMOHHBIA HOMEP TEKYILIETro XOCTa. )

VYnpaxuenue 4

Hcnone3ys cucreMHble (QYHKIUHM, Y3HalTe HWACHTU(UKAIIMOHHBIM HOMep Oa3bl
JTAHHBIX test, KOTOPYIO CO3/1aJIM Ha MPOLLIoi JabopaTopHoii padore.

VYnpaxuenue 5

Hcnonp3ysi CUCTEMHBIE INEPEMEHHBIE, Y3HAWTE TEKYIIYIO BEPCHIO MPOrPaMMHOIO
oOecrnieyeHns CUCTEMbI 0a3bl JaHHBIX U UCIIOJIb3YEMBIH B IPOrPAMMHOM OOECIIEUEHUH S3bIK.

VnpaxHenue 6

Ucnionb3yst OuToBbie omepartopsl &, | U, BBHIMOJHUTE CIEAYIOIIME OMEepaluh Haj
OUTOBBIMU CTPOKAMHU:

(11100101) & (01010111)

(10011011) | (11001001)

(10110111) ~ (10110001)

VYnpaxuenue 7

Kakumu OyayT pe3yabTaThl CielyroIuX BhipakeHui? (BripaxkeHnue A — 4ncioBoe, a
B — noruueckoe.)

A+ NULL

NULL = NULL

B OR NULL

B AND NULL

VnpaxHenue 8

B kakux ciyyasix MOXHO HCIIOJIb30BaTh KaK OJUHAPHBIE, TaK U JBOWHBIE KaBBIUKH JUIS
orpezieNieHusl CTPOKOBBIX M BPEMEHHBIX KOHCTaHT?
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VYnpaxuenue 9
Yrto Takoe MAEHTH(UKATOP C OTPaHUYUTEISIMH M KOTAA TpeOyeTcsl MCIIONb30BaTh
UACHTU(PHUKATOPHI 3TOTO THIA?

IIpakTnyeckas padora Ne 2 SI3bIK onMcaHusi JaHHBIX

Lens:

Paccmotpets Bece nnctpykuuu Transact-SQL, cBS3aHHBIE C SI3bIKOM OMUCAHUS JaHHBIX

¢ Co3nmanue 00beKTOB 0a3 JaHHBIX

¢ MonudunupoBanre 00beKTOB 633 TaHHBIX

¢ V nanenue o0bEKTOB 0a3 TaHHBIX

YnpaxHeHus

VYnpaxuenue 1

Ucnonwsys unctpyknnio CREATE DATABASE, co3naiite HOByIO 0a3y JaHHBIX
test db, 3amaB sBHbIE crienudukanuu A QaiioB 0a3bl JaHHBIX W KypHajda TpaH3aKIUH.
®aiin 6a3bl JaHHBIX ¢ JorndeckuM umeHeM test db dat coxpansiercst B gusudeckom aiine
C:\tmp\test db.mdf, ero HauampHbIii pasmep — 5 Moaiit, aBTOyBennueHHe M0 8%,
MaKCUMaJIbHBIM pa3Mep He orpaHudeH. Dain KypHaja TPaH3aKUHUHA C JOTMYECKMM MMEHEM
test db _log coxpansiercs B ¢usudeckom ¢aitne C:\tmpltest db log.ldf, ero nauanbHbII
pasmep — 2 Moaiita, aptroyBenmmuenue mo S00 Koaiit, makcumanbhbiil pazmep 10 MoOaiiT.

Ynpaxuenue 2

Hcnone3ys unctpykunto ALTER DATABASE, no6aBbre HOBBINA (haiin xKypHaia B
6a3y manubix test db. ®aitn coxpansiercss B usnueckom daiiie C:\tmplemp log.1df, ero
HavaJbHBIA pazmep — 2 MOaiita, aBToyBenuuenue no 2 Moaiita, MakCUMaibHBIA pa3Mep He
OTpaHHUYEH.

VYnpaxuenue 3

Ucnonw3ys uncrpykunio ALTER DATABASE, uzMenute HadansHbIi pasmep daitna
0a3el qaHHBIX test db Ha 10 MoOaiir.

VYnpaxuenue 4

B mpumepe 4 nis HEKOTOPBIX CTOJIOIOB YETHIPEX CO3JAHHBIX TAOJMI] 3alpeIIeHbI
3HaueHuss NULL. J[is kakux U3 3TUX CTONOIIOB 3TO OINpeeIeHHe SIBIsIeTCS 00sS3aTenbHbIM, a
JUIS KaKUX HeT?

YnpaxuHenue 5

[Touemy B mpumepe 4 TUT JaHHBIX JJIs CTOJOIOB dept no u project no ompeneneH Kak
CHAR, a He KaK OJIMH U3 I1eJIOYMCICHHBIX THUITOB?

VYnpaxuenue 6

Cozpaiite Tabmuiel customers U orders, cojepxaliue MNepeyrcIeHHbIE B CIEIYyOLIeH
tabnuue cTonousl. He 00bsABIsANHTE COOTBETCTBYIONIME IEPBUYHBINA U BHEIIHHUE 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

Ucnonp3ys uHCcTpykmuio ALTER TABLE, noGaBpre B TaOmuiry orders HOBBII
cronOery shipregion. Cronben M0JKeH MMETh LEIOYMCIEHHBI TUN JaHHBIX W pa3periarh
3HauyeHust NULL.

VYnpaxuenue 8
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Hcnons3ys uncrpykuuio ALTER TABLE, usmenure Tun JaHHbBIX cToJ0La shipregion
C IEJIOYUCIICHHOTO Ha OYKBEHHO-ITUGPOBOM ITMHON 8 ciMBOJIOB. CTONOCIT MOXKET COMIEPIKATh
3HayeHust NULL.

VYnpaxuenue 9

VY nanute co3naHHblil panee cronder shipregion.

Ynpaxuenue 10

JlaiiTe TOYHOE OMUCAHWE MPOUCXOAAIIEMY IpPH yJAJIEHUH TaOJIHIBI C TMOMOIIBIO
unctpykiuu DROP TABLE.

VYnpaxuenue 11

Coznaiite 3aHOBO TabmuIpl customers U orders, yCOBEPIIEHCTBOBAB UX OIpe/eIeHHE
BCEMH OTPAHUYCHUSMH MIEPBUYHBIX M BHEIIHUX KITIOYEH.

Ynpaxuenue 12

Ucnonezyst cpeny SQL Server Management Studio, mompoOyiTe BCTaBHUTH
CJIETYIOIYIO HOBYIO CTPOKY B Tabnuiy orders:

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

[Touemy crucTemMa OTKa3bIBA€TCS BCTABJIATH 3TY CTPOKY B TaOMIUILy?

Ynpaxuenue 13

Ucnons3ys unctpykuuto ALTER TABLE, onpenenute 3Haue€HHE MO YMOJIYAHUIO
cronbna orderdate Tabmuipl orders B BHIE TEKYIIEH AaThl U BPEMEHH CUCTEMBI.

Vnpaxuenue 14

Ucnons3ys uncrpykiuto ALTER TABLE, co3naiite orpanudenue ajis ooecrieueHust
LEJIOCTHOCTH, OTPaHUYMUBAIONIECe JTOMYCTUMBIE 3HaueHUs CToNOIa quantity TaOnuibl orders
nuarna3zonom 3Hauenuii ot 1 go 30.

Ynpaxuenue 15

OTto0pa3uTe BCe OrpaHUICHHUS ISl 00CCIICUCHS IIETIOCTHOCTH Ta0JIHIIbI orders.

Vnpaxunenue 16

[TonblTaiiTech ynanuTh NEpBUYHBIA Kitod Tabmuubl customers. [louemy 31O He
ynaercs?

VYnpaxuenue 17

VYnaanure orpaHuueHue Juis oOecredeHus EeJOCTHOCTU prim_empl, onpeneneHHoe B
npumepe 7.

VYnpaxnenue 18

B tabnune customers u3MeHHUTE UMsI CTOJIOMIA City Ha town.

IIpakTuyeckas padora Ne 3 3anpocsl
Llens:
Paccmotpets onepatopst wact DML s3p1ka SQL
¢ Nuctpykuus SELECT. Ee npennoxenus u GyHKIUU
[Toazanpocsl
BpemenHble Ta0nuIIbI
Oneparopbl COeTMHEHUS
CBs13aHHBIE TO13ANIPOCHI
TabnuuHbIe BRIpRXKEHUS
YpaxHenus
VYnpaxnenue 1
BrimonHuTe BRIOOPKY BCEX CTPOK U3 TaOIHIIBI WOrks_on.
Ynpaxuenue 2
BeimonHuTe BHIOOPKY TaOEIbHBIX HOMEPOB BCEX COTPYTHHKOB C JIOJKHOCTBIO KIIEPK
(clerk).
VYnpaxuenue 3

> & & o o
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BreimonuuTe BHIOOPKY TaOENbHBIX HOMEPOB BCEX COTPYTHHKOB, KOTOpBIE pabOTaroT
HaJ TpoeKToM P2 u 4eil TabenbHbIi HOMep MeHbmie, yem 10 000. Pemmure »Ty 3amauy,
UCIIOJIB3Ysl JIBA PA3IMYHBIX, HO SKBUBAJICHTHBIX 3a1poca ¢ HHCTpyKuueit select.

VYnpaxuenue 4

BeimonauTe BBIOOPKY TaOENbHBIX HOMEPOB BCEX COTPYAHHKOB, KOTOpbIE HE
MPUCTYIHWIN K pabote Haj mpoekToM B 2007 T.

VYnpaxuenue 5

BeimmonnuTte BBIOOPKY TaOenbHBIX HOMEPOB BCEX COTPYIHUKOB Iipoekta Pl c
BEIYLIMMH JTOJDKHOCTSIMH (T. €. aHanuTuk  analyst u Mmenempkep manager).

VYnpaxuenue 6

BrimonauTe BBIOOPKY BCEX COTPYAHHMKOB IpOEKTa P2, uUbs JOJDKHOCTH €IIe He
orpezesneHa.

VYnpaxuenue 7

BrimonnuTe BBIOOPKY TaOeNbHBIX HOMEpPOB M (DaMHUIUI COTPYAHHMKOB, YbM HMMEHA
cojziepskar 1Be OykBbI "t".

Vnpaxunenue 8

BrimonanTe BHIOOPKY TaOEIbHBIX HOMEPOB M MMEH BCEX COTPYIHUKOB, Y KOTOPBIX
BTOpas OykBa pamuiuu "o" unmn "a" (OykBbI aHTTIUICKHE) U TTOceqHue OYKBHI pamuinu "es".

VYupaxuenue 9

BrimonauTe BHIOOPKY TaOeNbHBIX HOMEPOB COTPYIHUKOB, YbH OTJIENBI PACIIOIOKEHBI
B Cuoatie (Seattle).

Vnpaxuenue 10

Bemonaute BBIOOPKY (aMuimmii U MMEH COTPYAHHUKOB, KOTOpPBIE MPHUCTYINWIH K
pabote Hag poekTamu 4 ssaBapst 2007 T.

VYnpaxunenue 11

Crpynnupyiite Bce OTAEIBI [0 X MECTOHAXO0XKACHHUIO.

Yupaxuenue 12

OO6mwsacHuTe pazauny mexay npeatoxxenussmu DISTINCT u GROUP BY.

VYupaxuenue 13

Kak nmpennoxxennue GROUP BY oOpaGatbiBaer 3nauenus NULL? Ilogo6ua nm sTa
00paboTka 0OBIYHON 00pabOTKE ITUX 3HAUCHHI?

Ynupaxuenue 14

OObsicaute  pasHuny Mmexay  arperatHeiMu  pyakmmsivua  COUNT(*)
COUNT(column) .

VYnpaxuaenue 15

BeinonHuTe BEIOOPKY HaUOOJbILEr0 TAOEILHOIO HOMEpPA COTPYAHUKA.

Yupaxuenue 16

BeinonHuTe BBIOOPKY AOKHOCTEH, 3aHUMAEMbIX 0OJIbIlE, YeM ABYMS COTPYAHUKAMHU.
VYnpaxuenue 17

BeimonHuTe BBIOOPKY TaOENbHBIX HOMEPOB COTPYIHHKOB, KOTOpPBIE WM HMEIOT
JOJDKHOCTB Kiepk clerk, nimm paborarot B otaese d3.

VYnpaxnenue 18

OO0bsicHUTE, TIOYEMY CIIEIYIOIIHNIA 3apoC HETIPaBUIIHHBIN.

SELECT project name FROM project WHERE project_no =

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

HcnpaBbTe CHHTAaKCUC 3aI1poca.

VYnpaxuenue 19

KakoBo nmpakTryeckoe NpuMeHEeHNE BPEMEHHBIX TaOauIl?

VYnpaxuenue 20

OO0BsicHUTE pa3HUILY MEXTY TJI00ATBHBIMU U JIOKATHHBIMH BPEMEHHBIMH TaOTUI[AMHU.
[TPUMEYAHUE
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B pemeHusx BceX MOCIEAYIOMUX YOPAKHEHUH TIO OMEpaludl  COSAMHECHHUS
HCTIOJIb3YUTE SIBHBIM CUHTAKCHC.

VYnpaxuenue 21

Co3znaiite crnenyromye CoeIMHeHUs TabuIl Project u Works_on, BBITOJIHUB:

. €CTECTBEHHOE COCIMHCHHUE;

. JIEKapTOBO MPOU3BECHHE.

Ynpaxuenue 22

CKOJIbKO YCJIOBHIA COeIMHEHUsT HEOOXO0MMO Ui COeTUHEHUS B 3ampoce N tadbnui?

VYnpaxuenue 23

BeimmonnuTte BBIOOPKY TaOeNbHOrO HOMEpa COTPYIHUKA M JIOJDKHOCTH JUIsl BCEX
COTPYAHUKOB, paboTarounmx Haja npoekTom Gemini.

VYnpaxuenue 24

BrimonHuTe BRIOOPKY HMEH U (DaMUJIHI BCEX COTPYAHHKOB, pabOTAIONIUX B OT/AEIIC

Research uim Accounting.

VYnpaxuenue 25

BeimonHuTe BBIOOPKY BCEX [JaT Havama paboThl s Bcex kiepkoB  (clerk),
paboTaronux B otzene dl.

Vnpaxunenue 26

BeimomauTe BRIOOPKY BCEX MPOEKTOB, HAaJ KOTOPHIMH PabOTArOT JBOE WM OOJIBIIE
COTPYIHHMKOB C JOJDKHOCTBIO Kitepk (clerk).

Vnpaxuenue 27

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

Yupaxuenue 28

BeimoiHuTe BBIOOPKY WMEH M (aMWIMH BCEX COTPYAHUKOB, KOTOpbIC HadaH
paboTaTh HajJ MPOEKTOM OJHOBPEMEHHO, II0 KpalHed Mepe, eme ¢ OJHUM JPYTHM
COTPYTHUKOM.

Ynpaxuenue 29

BrimmonHuTe BBIOOPKY TabETbHBIX HOMEPOB COTPYAHHKOB, KOTOPHIE KHBYT B TOM K€
ropone, rae Haxomutces ux otaen. (Mcnomesyiite pacmmpenHyro tadnuiy enployee  enh
6a3bl JaHHBIX Sample.)

Ynpaxuaenue 30

BrimonHuTe BRIOOPKY TaOEIbHBIX HOMEPOB BCEX COTPYAHHUKOB, pabOTAIOIINX B OT/IENE
mapketrunra marketing. Cosnaiite 1Ba paBHO3HAYHBIX 3aIpOCa, UCIIOJIB3YS:

. orepaTop COeANHEHHUS,

. CBSI3aHHBIN OA3AIPOC.

IIpakTyeckas padora Ne 4 XpannMmble npoueaypbl M onpeeasieMble M0Jb30BaTeIeM

byHkumnu
Lens:
[To3HaKOMUTBCS C MakeTaMu U moanporpaMMamu SQL
¢ [TponerypHble paciiupenus
¢ XpaHuMBIE IPOLIETYPBI
¢ OnpenensiemMble MMoJIb30BaTeNeM ()YHKIHH
YnpaxHeHus

Vnpaxunenue 1

Cosmaiite maket s BcraBku 3000 crpok B Tabmuiyy employee. 3nauenus crosdia
emp_NO0 1o KHBI OBITh OIHO3HAYHBIMU B Auamna3one oT 1 1o 3000. Becem sueiikam cTonOIioB
emp_Iname, emp_fname u dept_no mnpucBauBarorcs 3Hauenus "Jane", "Smith" u "d1"
COOTBETCTBEHHO.
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VYnpaxuenue 2

W3menuTe makeT u3 ynpaxkHeHus 1 Takum 00pa3om, 4TOObI TEHEPUPOBATH CITyYaiiHBIE
3Ha4YeHus i cTojbna emp_no, ucnons3ys Gynkuuio RAND. (Iloxckaska: Uit moydeHHs
CITydaiiHBIX 3HaYCHHH HCIONb3yiiTe cucremusie pynkuun DATEPART u GETDATE.)

IIpakTnyeckas padora Ne S Unnpexcol. [lpeacraBienust

Lens:

PaccMOTpeThbMHACKCH U X POJIb B ONTHUMH3AIMN BPEMEHHU BBIMOJIHEHUS 3alIPOCOB, a
TaK¥XKEC OGBGKTBI 63351 JAaHHBIX, KOTOPBIC HAa3bIBAKOTCA IIPEACTABIICHUAMUA
OO0wue cBeneHus
S3pik Transact-SQL u uHACKCHI
PexoMenaanuu no co3qaHuIo ¥ UCIOJIb30BAHUIO HHIEKCOB
CHCI_[I/IEUIBHBIC TUITIBI UHACKCOB
Nuctpykiuu a3eika DDL u ipeacraBienus
Nuctpykuun a3eika DML u ipencraBiienus
HNuaexcupoBaHHBIE MTPEICTABICHHUS

YnpaxHeHus

VYnpaxuenue 1

Co3paiiTe HeKIacTepU30BaHHBINA MHAEKC AJs cronoOua enter date Tabmursl works on,
C 3aMOJIHEHUEM MPOCTPAHCTBA KAX/I0M CTpaHUIIbI IUCTheB nHAeKca Ha 70%.

VYnpaxuenue 2

CoznaiiTe OJHO3HAYHBIM COCTAaBHOM MHJEKC Ui CTONOIOB emp Iname u emp fname
tabnuiel employee. byner nu kakas-nmuOo pa3HMIla, €CITU U3MEHUTH TOPSAJIOK CTOJIOIIOB B
COCTaBHOM HHJIEKce?

VYnpaxuenue 3

Kak ynanute WHIEKC, KOTOPBIA ObUI HESBHO CO3JaH JJs MEPBUYHOTO KIHOYa
Ta0IUIBI?

VYnpaxuenue 4

Hznoxure JOCTOMHCTBA U HEAOCTATKHU MHACKCOB.

B cnenyromux deTelpex YHpaKHEHUSX CO3JaiiTeé MHIEKCH, KOTOPbIE MOBBICST
MIPOU3BOUTENBHOCTD 3armpocoB. [Ipeamnonaraercs, 4ro Bce Tabmuibl 0a3bl JaHHBIX sample,
UCIIOJIb3YEMbIE B 3TUX YIPaKHEHUSIX, UMEIOT OO0JIbIIOE KOJIMYECTBO CTPOK.

VYnpaxuenue 5

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

VYupaxuenue 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

Ypaxuenue 8

SELECT emp Iname, emp fname FROM employee, department

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

Vnpaxuenue 9

CoznaiiTe mpencraBiIeHUe, COAEpIKallee AaHHbIE Ul BCEX COTPYAHHMKOB, KOTOpBIE
paboraroT B otaene dl.

VYnpaxuenue 10

CoznaiiTe mpencraBieHue g TaOmuLbl  project, YTOOBI COTPYAHHUKH MOTJIH
IPOCMAaTPUBAThH BCE JaHHbIE ITON TaOJHUIIBI, 32 HCKIIOYEHHEM cTon01a budget.

VYnpaxnenue 11

L R R R I R R 4
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Cospaiite mpeacTaBieHue, coepikaliee UM 1 paMuIny BceX COTPYAHUKOB, KOTOPBIE
HavyaJi padoTaTh HaJl CBOMMHU MPOEKTaMU BO BTOpoi mosoBuHe 2007 T.

Ynpaxuenue 12

Bemonnute ynpaxsnenue 11, nepernMeHoBaB UCXOAHbIE cTONOLBI emp fhame u

emp_Iname B first u last cooTBeTCTBEHHO.

VYnpaxuenue 13

Hcnonb3ys mpeacTaBieHue B YIPaXKHEHUH 9, 0TOOpa3uTe MOJIHBIE CBEACHUS IS BCEX
COTPYAHHUKOB, 4bsl (haMUJIMS HaYWHAETCs ¢ OyKBHI "M".

VYnpaxuenue 14

CozpnaiiTe mpencraBieHHe, coeprKallee MOJHbIe CBEICHHUS AJs BCeX MPOEKTOB, Haj
KOTOPBIMH paboTaeT cOTpyIHUK 1o ¢amuiuu Smith.

VYnpaxuenue 15

Momudunupyiite yCioBUe MPEACTaBICHUS B YIPAKHEHUH 9 (MCHOIB3Ysl HHCTPYKIIUIO
ALTER VIEW), uToOBI mpeacTaBieHne BO3BpaIaio JaHHBIE BCEX COTPYAHHKOB, KOTOPHIE
pabotarot B oraene d1 wim d2 wim B 060uX oTHENAX.

Vnpaxunenue 16

VY nanute npeacTaBiieHne, CO31aHHOE B yrpakHeHuu 11. Uto npousoitaeT BciaeacTBre
3TOTO C MPEJICTABICHUEM, CO3JAHHBIM B YIIpakHeHuu 127

VYnpaxuenue 17

Hcnone3ys mpencraBieHue u3 yrpaxkHeHus 10, BCTaBbTe [OaHHBIC HJIE HOBOTO
IIPOEKTa, HOMEp KOTOpOro p2, a ums - Moon.

Vnpaxnenue 18

Cosnaiite mpencrasienue (¢ mpemnoxenuem with check option), cogepxaniee nmeHa
U (pamMHIIMK BCEX COTPYIHUKOB, ueil TabenbHbIil HoMep Menblne, ueM 10000. HMcnons3ys 1o
Npe/CTaBJICHNE, BCTAaBbTE JAHHBIE JJIsI HOBOTO COTpyAHHUKA 1o ¢dammaun Kohn, TaGenbHbIi
HOMep KoToporo 22123 u KoTopslii padotaet B otaene d3.

Yupaxuenue 19

Bemonnute ynpaxusenue 18, e ucnons3ys npeanoxenne WITH CHECK OPTION,
U OTIPE/IETIUTE PA3HUIY OTHOCUTEIBHO BCTABKU HOBBIX JIaHHBIX.

VYnpaxuenue 20

Cosznaitre npeacrasinenne (¢ npempioxenneM WITH CHECK OPTION), coxepxkariee
NOJIHBIE CBEIEHUS U3 Tabnuiel works on A BceX COTpYAHUKOB, KOTOpbIE Hauaiu paboTarhb
Haja cBouMHu npoektamu B 2007 u 2008 rr. 3ateM uisl COTpYJHUKA C TaOEIbHBIM HOMEPOM
29346 uzmenure aAaty Havajia paboThl Haja mpoexkToM Ha 06/01/2006.

VYnpaxuenue 21

Bemonnute ynpaxunenue 20, He ucnons3ysa npeanoxenne WITH CHECK OPTION,
U OTIpe/IeTIUTE Pa3HUIly KacaTeabHO MOAU(PUIIMPOBAHUS TAaHHBIX.

IIpakTuyeckas padora Ne 6 Tpanzakuuu

Lens:

PaccMoTpeTs MozenM OJHOBPEMEHHOIO KOHKYPEHTHOIO JocTyna. Peamuzanms
TpH3aKIMHA. VI3ydnTh NOHATHE OJIOKMPOBOK U YPOBHEH M3OJISALIMNA

Teopernueckas 4acTb

Mopnenn 0THOBPEMEHHOIO KOHKYPEHTHOI'O JOCTYIIA

Komnonent Database Engine moanepkuBaer ABe pa3Hble MOJIENH OJHOBPEMEHHOTO
KOHKYPEHTHOI'O TOCTyIa:

¢ [IECCUMUCTUYECKUI OTHOBPEMEHHBII KOHKYPEHTHBIN JOCTYIL;

¢ ONTUMHUCTUYECKNN OJHOBPEMEHHBI KOHKYPEHTHBIN JTOCTYII.

B Mozenu mneccMMHCTHYECKOIO OIHOBPEMEHHOIO KOHKYPEHTHOIO JOCTyma JUIs
IIPEAOTBPALIEHUsI OJHOBPEMEHHOIO JIOCTYNA K JaHHBIM, KOTOPBIE HCIOIB3YIOTCS JIPYTUM
IpOIIECCOM, NPUMEHSIOTCS OJIOKMPOBKU. MHbIMM cloBamMH, cucTeMa 0a3 JaHHBIX,
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UCIIONB3YIONasi MOJENb MEeCCUMUCTUYECKOrO0 OJIHOBPEMEHHOTIO KOHKYPEHTHOI'O J0CTYyIa,
MpeIoiaraeT, 4To MeXay IBYMS WM OOJIBIIUM KOJUYECTBOM IPOIIECCOB B JIO00E BpeMms
MOYKET BO3HUKHYTb KOH(JIUKT U IO3TOMY OJIOKHPYET Pecypchl (CTPOKY, CTPaHUILY, TaOJIHUILY),
KaK TOJbKO OHHU MOTPEOYIOTCA B T€UEHHE Mepuoja TpaH3akuuu. Kak Mbl yBHUIUM B pasfl.
"brokupoBka" 3Toi pabOThI, MOJIENIb TECCUMUCTHYECKOTO OJJHOBPEMEHHOTO KOHKYPEHTHOTO
JOCTyIa YCTaHaBIMBAeT OJOKUPOBKY C OOECleYeHHEeM pa3[eNsieMoro J0CTyla, HHaye
HEMOHOMOJILHYIO OnokupoBKy (shared lock) Ha cumThIBaeMble HaHHBIE, YTOOBI HHKAKON
Ipyrol 1mpolecc He MOI U3MEHUTh d3TU JaHHele. Kpome »3Toro, mexaHusm
NECCUMHCTUYECKOTO  OJHOBPEMEHHOIO  KOHKYPEHTHOIO  JOCTyNa  yCTAHaBIUBAET
MOHOTOJIbHYIO 00KupOBKY (exclusive lock) Ha u3MeHsemMble HaHHBIC, YTOOBI HUKAKOW
JPYTOH TPOIECC He MOT UX CYUTHIBATH WK MOAU(DUIIUPOBATH.

Pabora OoNTUMUCTHYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JOCTyIla OCHOBaHAa Ha
MPEITOJIOKCHUN MAJIOBEPOSTHOCTH M3MEHEHUS JAHHBIX OJHOHM TpaH3aKIuel OJHOBPEMEHHO
¢ npyroii. Kommonent Database Engine mpumeHseT ONTHUMHCTHYECKHH OIHOBPEMEHHBIN
KOHKYPEHTHBIN JOCTYI, P KOTOPOM COXPAHSIOTCS CTapble BEPCUU CTPOK, U 1000 mporece
IPU YTEHUHU JAHHBIX HCIIOJIB3YeT Ty BEPCHUIO CTPOKHU, KOTOpas ObUIa aKTHBHOW, KOT/a OH
Hauan uyteHue. l[loaTomMy mporecc MoOXeT MOAM(HUIMPOBATH NaHHBIE 0€3 KaKHX-IH00
OTpaHHYEHUH, TOCKOJBbKY BCE JAPYTrHMe MPOLECChl, KOTOPbIE CUUTHIBAIOT 3TH K€ JaHHbBIE,
UCTIONB3YIOT CBOIO COOCTBEHHYIO COXPaHEHHYIO BepcHio. KoH(IUKTHas cHUTyanus BO3MOXKHA
TOJIBKO TPH MOMNBITKE ABYX OMepaluii 3amicyu UCIOIb30BaTh OJHU U TE e JaHHbIe. B Takom
CJIy4ae CUCTeMa BBIJACT OMIMOKY, KOTOpast 00padaThIBaeTCs KIMCHTCKUM IPUIIOKCHUEM.

[TPUMEYAHUWE

[ToHSITHE ONTUMHUCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JOCTYyMa OOBIYHO
ompezensercs B 0Oojee IMHUPOKOM cMbicie. Paborta ympaBieHHS ONTUMHCTHYECKOTO
OJIHOBPEMEHHOI'0 KOHKYPEHTHOT'O JIOCTyIIa OCHOBaHa Ha MPEANOI0KEHUH MaJOBEPOSITHOCTU
KOH(JIMKTOB MEXAY HECKOJIbKHMH IOJb30BATENSIMU, MOATOMY pPa3peliaeTcsl HCIOIHEHUE
TpaH3akUuii 0e3 ycTaHOBKM OJOKMpPOBOK. TOJBKO KOIZa MOjib30BaTelNb MbITAETCS U3MEHUTh
JaHHBIE, BBITIOJIHAETCS TPOBEPKA PECYPCOB, YTOOBI ONPEAETUTh HaTuune KOHPIUKTOB. Eciu
TaKOBbI€ BOZHUKIIN, TO MIPUJIOKEHNE TPeOyeTCsl Iepe3amyCTUTb.

Tpanzakuuu

TpaH3akuusi 3amaeT TOCIEAOBAaTENIbHOCTh MHCTPYKIMHA si3pika  Transact-SQL,
MPUMEHSIEMYIO POrpaMMHUCTaMu 0a3bl TaHHBIX ISl OOBEAMHEHUS B OJMH TaKeT omepanuit
YTEHUST W 3aluCHh A TOro, 4ToObl cHcTeMa 0a3bl JJaHHBIX MoOrjla OO0ECTeUUuTh
COTJIaCOBaHHOCTH MaHHBIX. CyIIeCTBYET JBa TUIIA TPAH3AKIUH.

¢ HesiBnast Tpanzakumsi — 3amaeT 00yl OTIAEIBHYI0 HMHCTPYKIHIO Insert,
update nnu delete kak enuHUIlY TpaH3aKIUU.

¢ SIBHas TpaH3aKIKs — OOBIYHO ATO TPYIIa MHCTPYKIUH si3bika Transact-SQL,
HAYaJo U KOHEI] KOTOpOoi 0003Haval0TCs TAKUMH HHCTPYKIMSAMH, Kak begin transaction,

COMMIT u ROLLBACK.

CaoiicTBa TpaH3aKIMi

Tpanzakiuu  00yaalOT  CIACAYIOIMIMMH  CBOWCTBAMH, KOTOpBIE BCE BMECTE
obo3Hauatotcs cokpamienneM ACID (Atomicity, Consistency, Isolation, Durability):

¢ aTomMapHOCTh (Atomicity);

¢ coryiacoBanHocTh (Consistency);
¢ u3onupoBaHHOCTH (Isolation);

¢ nonroBedHocTs (Durability).

[ToBTOpHTE 10 JIEKIIMOHHOMY MaTepHally, YTO 03HA4YalOT 3TU CBOMCTBA.

Wuctpykuun Transact-SQL u Tpan3akuuu

st paboThl ¢ TpaH3akIusaMuU 361K Transact-SQL mpemocTaBiseT cieayronue mecTb
UHCTPYKIUU:

¢ BEGIN TRANSACTION;

¢ BEGIN DISTRIBUTED TRANSACTION;
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COMMIT [WORK(;

ROLLBACK [WORK];

SAVE TRANSACTION;

SET IMPLICIT_TRANSACTIONS.

HNuctpykuuss BEGIN TRANSACTION 3amyckaer Tpanszakuuto. CHHTaKCHC 3TOM
UHCTPYKLUU BBINIAIUT CIEAYIOLIMM 00pa3oM:

BEGIN TRANSACTION [{transaction_name | @trans_var}

[WITH MARK [ *description ]]

B mapamerpe transaction_name yka3biBaeTCs WMsI TpaH3aKLUH, KOTOPOE MOYKHO
WCIIOJIB30BaTh TOJIBKO B CaMOWM BHEIIHEW TMape BiIOKeHHbIX WHCTpykumi BEGIN
TRANSACTION/COMMIT wumu BEGIN TRANSACTION/ROLLBACK. B mnapamerpe
(@trans_var yka3bIBaeTCsd MMs ONpEAENseMOM I0Jb30BaTeIeM IMEPEMEHHOM, coneprkalei
neiictBuTenpHOE UMs TpaH3akuuu. [lapamerp with mark ykaspiBaer, 4To TpaH3aKIus JA0DKHA
ObITh OTMEYEHa B ypHane. ApryMmeHT description — 3TO CTPOKa, ONMCHIBAIOIIAS 3Ty
oTMeTKy. B cnmyuae wucnonp3oBanus mnapamerpa with mark TpeOyercst yka3aTb uMs
TpaH3aKLNH.

Nuctpykius BEGIN DISTRIBUTED TRANSACTION 3aryckaer pacrpeaciieHHYIo
TpaH3aK1uio, KoTopas yrnpasisercss Microsoft Distributed Transaction Coordinator (MS DTC
— KOOPJAMHATOPOM pachpeleNeHHbIX TpaH3akuuii Microsoft). Pacnipenenennas Tpanzakius
— 3TO TpaH3aKLMs, KOTOpasl MCIOJIb3YeTCs Ha HECKOJbKUX 0a3aX JAHHBIX U Ha HECKOJbKUX
cepepax. lloaromy st Takux TpaH3akUui TpeOyeTcsi KOOpAMHATOp JI COIIACOBaHUS
BBINIOJIHEHWSI ~ MHCTPYKLMH HA  BCEX  BOBJECYEHHBIX  cepBepax. Koopaunaropom
pacOpenesieHHON TpaH3aKLUU SBJSIETCSl cepBep, 3anmycTuBliui  uHCTpykiuioo BEGIN
DISTRIBUTED TRANSACTION, u 1no3roMy OH M YOpPaBJIE€T BbIIOJHEHUEM
pacnpeneeHHON TpaH3aKIUH.

HNuctpykuuss COMMIT WORK ycnemHo 3aBepliaeT TpaH3aKLMIO, 3allyLICHHYIO
uHcTpykuuein BEGIN TRANSACTION. D10 o3Hayaer, 4To BCe BBIIOJIHEHHBIE TPaH3aKIUEH
U3MEeHEeHUs (PUKCUpPYIOTCs U coxpaustorcs Ha auck. Mactpykuns COMMIT WORK sBisiercs
crangaptHod ¢opmon d3Tod wuHCTpykumu. cnonb3oBate mnpemnoxenne WORK He
00s13aTeNIbHO.

B nportusononoxuocts uHCTpykimun COMMIT WORK, uncrpykius ROOLBACK
WORK coobuiaer 0 HEyCHEeIHOM BBIMOJIHEHUN TPaH3aKIMU. [IporpaMMHUCTBI HCHOIB3YIOT
3Ty HWHCTPYKLHIO, KOTJla OHHM IIOJIaraloT, uTo 0a3a JaHHBIX MOXET OKa3aTbCid B
HECOIVIACOBAHHOM COCTOSIHMM. B TakoM ciy4ae BBINOJIHSETCS OTKAaT BCEX IPOM3BEAECHHBIX
MHCTPYKUMAMHU TpaH3akiuu wusmMeHeHuid. UMuctpykimums ROLLBACK WORK  sBasercs
cTaHgapTHoH ¢Gopmoii 3Tol uHCTpykuuu. HMcenonb3oBath mnpeanoxkenue WORK He
00513aTeIIbHO.

WNHcTpykuus save transation yCTaHaBIMBAaeT TOUYKY COXPAHEHHs BHYTPH TpaH3aKIUH.
Touka coxpaHeHus (savepoint) ompeaenseT 3aJaHHYI0 TOUYKY B TpPaH3aKIUMU, TaK YTO BCE
HOCJEIYIONe N3MEHEHHsI JAaHHBIX MOTYT OBITh OTMEHEHBI 0€3 OTMEHbI BCell TpaH3aKIHH.
(st oTMeHBI Beelt TpaH3aKIUU puMeHsieTcst HHCTpyKius rollback.)

Kak BBl yxe 3Haere, kaxnaasg MHCTpykuus Transact-SQL Bcerna sIBHO WM HESIBHO
NPUHAUICKUT K TpaH3akuuu. /s ynoBnerBopenust TpeboBanuil cranaapta SQL koMmoHeHT
Database Engine npenoctapiseT noJiepKKy HesIBHBIX TpaH3akuuii. Korga ceanc paboraet B
pEeXHMME HESBHBIX TPAaH3aKIUH, BBITOJHAEMbIE WHCTPYKLUHUU HESBHO BBIJAIOT MHCTPYKIIMH
BEGIN TRANSACTION. 310 03Ha4aeT, 4yTo Uil TOTO YTOOBI HAYaTh HESABHYIO TPAH3AKIIHIO,
MOJIb30BATENI0 WM Pa3paboTyuKy He TpeOyercss HuYero aenarb. Ho Kaxaylo HESIBHYIO
TPaH3aKIMIO HYXHO WU SIBHO 3aMKCHUPOBATH WU SIBHO OTMEHMTb, HCIIONb3YsI HHCTPYKIIUU
COMMIT unmu ROLLBACK cootBetcTBeHHO. Ecnu TpaH3akiuio sBHO HE 3a)UKCHPOBATH, TO
BCE M3MEHEHUS, BBIIIOJIHEHHBIE B HEN, OTKATHIBAIOTCS IIPU OTKJIFOYEHUH NOJIb30BaTENS.

s paspelieHus HESIBHBIX TpaH3aKIUH rapameTpy SET
IMPLICIT TRANSACTIONS HeoOxoaumo mnpucBouTh 3HaueHMe ON. DTO yCTaHOBUT

¢
¢
¢
¢



31

pPEKUM HESIBHBIX TpaH3aKLIMM Juisl TeKyulero ceanca. Korga juisi coeMHEHUsI YCTaHOBJIEH
PEKUM HESBHBIX TpaH3aKUUA W COEJUHEHHE B JaHHBI MOMEHT HE HCIOJIb3YyeTcsl B
TpPaH3aKIMH, BBIIOJHEHUE JTH000M U3 CIeNYIOIUX HHCTPYKIIMM 3aMyCKaeT TPAH3aKIIHIO:

ALTER TABLE FETCH REVOKE

CREATE TABLE GRANT SELECT

DELETE INSERT TRUNCATE TABLE

DROPTABLE OPEN UPDATE

WNHbIiMuU ciioBaMH, €CITM UMEETCS TIOCIIEI0OBATEIbHOCTh MHCTPYKIUM W3 MPEIbITYIIETO
CIIUCKA, TO KaXAast U3 3TUX UHCTPYKUMMA OyJeT MpeACTaBIATh TPAH3AKIHIO.

Havano sBHOU Tpan3akiuu nomedaercs uHcrpykuued BEGIN TRANSACTION, a
okoHuanne — wuHCTpykuuedn COMMIT wnum ROLLBACK. fIBHbIE TpaH3aKIUM MOMXHO
BKJIaJpIBaTh JApyr B Jpyra. B Takom ciyuae, kaxnas mnapa uHcTpykunid BEGIN
TRANSACTION/COMMIT wumu BEGIN TRANSACTION/ROLLBACK wucnosnbs3yercs
BHYTPU KaKJOW Takol mapsl WM OOJBIIET0 KOJMYECTBA BIIOKEHHBIX TpaH3AKIU.
(BrnoxenHble TpaH3aKIMK OOBIYHO HCIIOJIB3YIOTCA B XPaHUMBIX MPOIETypax, KOTOPhIE CaMH
colepXaT TpaH3aKIMM W BBI3BIBAIOTCA BHYTPU JPYyrol TpaH3akiuu.) [nmobanbHas
nepeMeHHas (@@trancount COACPXKHUT YUCIO AKTUBHBIX TpaH3aKUUWA JUIsl TEKYIIEero
10JIb30BATEIS.

Wuctpykuun BEGIN  TRANSACTION, COMMIT u ROLLBACK wmoryr
UCIIOJIb30BAThCS ¢ UMEHEM 3aJaHHON TpaH3akiuu. (MmenoBanHas nncrpykuuss ROLLBACK
COOTBETCTBYET WJIM UMEHOBAHHOW Tpan3akuuu, ik UHCTpyKuuun SAVE TRANSACTION c
TakKUM >K€ HMeHeM.) VIMEHOBaHHYIO TpPaH3aKIMI0O MOXXHO NPHUMEHSTh TOJBKO B CaMOM
BHemnHe mape BioxeHHbIX HHCTpYKUuid BEGIN TRANSACTON/COMMIT unu BEGIN
TRANSACTION/ROLLBACK.

Kypnain tpanzakuuit

Pensunonnsie cucteMbl 0a3 JaHHBIX CO3MAIOT 3aMKCh I KaXJIOr0 W3MEHEHUS,
KOTOPBIE OHU BBIMOJHSIOT B 0a3e JaHHBIX B MPOIECCE TPaH3aKIUU. ITo TpeOyeTcst Ha ciydai
OIMMOKHU TP BBITIOJHEHWU TPaH3aKIMU. B Takoil cuTyanuu Bce BBITOJTHEHHBIE HHCTPYKIIUH
TpaH3aKIMM HEOOXOJMMO OTMEHUTh, OCYIIECTBHB JUisi HUX OTKaT. Kak Tompko cucrema
0oOHapyXHBaeT OmMMUOKY, OHAa HUCIOJIb3YeT COXPAHEHHBIC 3alMCH, YTOOBI BO3BpATUTH 0azy
JTAaHHBIX B COTJIACOBAaHHOE COCTOSIHME, B KOTOpPOM OHa Oblla 1O Hayajga BBIMIOJHEHUS
TPaH3aKIUH.

Komnonent Database Engine coxpansieT Bce 3T 3alucu, B 0COOCHHOCTH 3HA4YEHUS JI0
U T0CJ€ TpaH3aKUUU, B OJHOM WM Ooiyee (ailyioB, KOTOpblE HA3bIBAIOTCS >KypHajlamu
TpaH3akuui (transaction log). Jlns kaxaoii 6a3bl TaHHBIX BEJETCS €€ COOCTBEHHBIN >KypHal
Tpau3akiuid. Takum 00pa3oM, e€ciaM BO3HUKAET HEOOXOJWMOCTh OTMEHBI OJHOW WIH
HECKOJIbKUX OTepanuii N3MEHEHHs TaHHBIX B TaOMUIaX TeKylleld 0a3bl JaHHBIX, KOMIIOHEHT
Database Engine uicrionib3yeT 3anucu B )KypHajie TpaH3aKIui, 4TOOBI BOCCTAHOBUTH 3HAYCHUS
CTONOIIOB TAaOMUII, KOTOPHIE CYIIIECTBOBAJIH JI0 Hauaaa TPaH3aKIIUU.

Kypnan TpaH3akiui TpUMEHSETCS IS OTKAaTa WM BOCCTAHOBIICHUSI TPAH3AKIIUU.
Ecnu B mporiecce BBIMOJHEHUS TPaH3aKIUU €lle J0 €€ 3aBepIIeHHs BO3HUKAeT OIHOKa, TO
CHCTEMa HCIIOJIb3YET BCE CYIIECTBYIOIIME B JKYpHAJIE€ TPAH3AKIWNA HCXOJHBIC 3HAUYCHUS
3amucel (KOTOpble Ha3bIBAIOTCS MCXOMHBIMU oOpazamu 3amuceit (before image)), 4ToOBI
BBITIOJIHATH OTKAT BCEX M3MEHEHWH, BBITOTHEHHBIX MMOCJE Haudana TpaH3akiuu. [Iporecc, B
KOTOPOM HCXOJHBIE 00pa3bl 3amUceil M3 JKypHala TpaH3aKIMi HCIONB3YIOTCS s OTKaTa
BCEX M3MEHEHUH, HA3bIBAETCS OTepalieil OTMEHHI 3amuceit (undo activity).

B xypHanax TpaH3akKIMi TakKe COXpaHsI0TCA MpeoOpa3oBaHHBIE 00pa3bl 3amuceid
(after image). [IpeobpazoBanHbIe 00pa3bl — 3TO MOAMQPUIIMPOBAHHBIC 3HAYCHHS, KOTOPHIC
NPUMEHSIOTCS JJI1 OTMEHBbl OTKaTra BCEX MW3MEHEHWH, BBINOJIHEHHBIX TIOCIE CTapTa
TpaH3aKLUMU. OTOT MPOLIECC HAa3bIBAETCS OMNepaleldl MOBTOPHOIO BBINNOJHEHUS JEUCTBUI
(redo activity) u mpuMeHsIETCS P BOCCTAHOBJICHUH 0a3bl TaHHBIX.
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Kaxnoli 3amucu B JKypHale TpaH3aKLMH  MPUCBAMBAETCS  OJHO3HAUHBIN
uaeHTU(UKATOp, HA3BIBAGMBIH TOPSIKOBBIM HOMEPOM >KypHasa Tpau3akiuu (log sequence
number mim LSN). Bcee 3anmucu xypHana, sSBISIOIUECS YacThIO ONPEIEICHHONW TpaH3aKIUH,
CBS3aHBI JPYT C JIPYyroM, 4TOOBI MOXHO OBLIO HAMTH BCE YacTW STOW TpaH3aKLUHMU JUIS
orepanuy OTMEHBI WM [TOBTOPA.

biiokupoBka

OnHOBpeMEHHBIN KOHKYPEHTHBIH JOCTYIl MOKET BBI3BIBATH Pa3HbIE OTpPHULATEJIbHBIC
3¢ dexTsl, HaTpUMep YTEHHE HECYIIECTBYIOUIMX JaHHBIX WU MOTEPI0 MOAU(PUIIMPOBAHHBIX
JaHHBIX. PaccMoTpuM ciieyronui NpakTHYEeCKUN IpuMep, WLTIOCTPUPYIOLIUN OAWH U3 3THX
OoTpuLaTeNIbHBIX 3((EKTOB, Ha3bIBaeMblil Ips3HbIM uTeHueM. [lonb3oBarens U u3 oTnena
KaJ[pOB TOJTy4YaeT M3BEIICHUE, YTO COTPYAHUK Jim Smith momenst mecto xurenbcrBa. OH
BHOCHT COOTBETCTBYIOIIIEE M3MEHEHHE B 0a3y NaHHBIX U1 JAHHOTO COTPYAHHKA, HO MpHU
IPOCMOTpE APYroil MHGOpMauu 00 3TOM COTPYIHUKE OH IOHUMAET, YTO U3MEHUII aJipec He
TOoro YenoBeka. (B koMmanuu paboraroT nBa coTpyaHuka mo umenu Jim Smith.) K cuacteio,
IPUJIOKEHUE T103BOJISIET OTMEHUTD 3TO U3MEHEHUE OJIHUM Ha)kKaTheM KHONKU. OH HaKUMaeT
9Ty KHOIIKY, YBEPEHHBIH B TOM, UTO JIaHHBIE [TOCJIE OTMEHBI ONEPAliy U3MEHEHUS ajipeca yxe
HE coJiepKaT HUKAKOM OIIMOKH.

B To xe camoe Bpemsi momnbp3oBarenb U2 B OTHAele MPOSKTHPOBAHUS oOparfaercs K
JAHHBIM BTOPOTO COTpyJHMKAa C uMeHeM Jim Smith, 4TOOBI OTHPaBUTH €My JTOMOIi
MOCIEAHIOI TEXHUYECKYIO JTOKYMEHTAIIMIO, MOCKOJIbKY A3TOT CIY)Kallui peako ObIBaeT B
oduce. OnHako mosnp3oBarens U2 obOparmics K 06a3e JaHHBIX TOCJIE TOTO, KaK aapec 3TOro
BTOPOTO COTpYyIHUKA ¢ UMeHeM Jim Smith Obu1 O1mrO04YHO U3MEHEH, HO 10 TOTO, KaK OH ObLI
ucnpaniieH. B pe3ynbTare mucbMo OTIPAaBIIE€TCS HE TOMY apecary.

UroObl MpenoTBpAaTUTh MOAOOHBIE MPOOJIEMbI B MOJEIH MECCUMHCTUYECKOTO
OJTHOBPEMEHHOTO KOHKYPEHTHOI'O JOCTyIa, KaXJas CHCcTeMa yIpaBiieHHs 0a3aMu TaHHBIX
JIOJKHA 00JaJaTh MEXaHM3MOM JUJISl YIPaBJICHHS] OJHOBPEMEHHBIM JIOCTYIIOM K JAHHBIM
BCEMHU IoJib30BaresiMU. J[ns oOecreueHuss COrJacOBaHHOCTH JIaHHBIX B Cly4yae
OJTHOBPEMEHHOT0 OOpalleHus K JaHHbIM HECKOJBKUMH IOJb30BATENSIMU KOMIIOHEHT
Database Engine, nmonoono Bcem CVYBJI, mpumensier OmokupoBku. Kaxpas mnpuxianHas
nporpamMmma OJokupyeTr TpeOyemble €il JaHHBbIe, YTO TapaHTHpPYeT, YTO HHKaKas aApyras
nporpaMMa He CMOXeT MojauduuupoBath 3TH JAaHHble. Korjma gapyras mnpukiagHas
porpaMMa MbITAeTCs MOTYYUTh AOCTYI K 3a0J0KMPOBAHHBIM JaHHBIM I UX MOJIU(PUKAIINY,
TO CHCTEMa WJIM 3aBEpILIAET 3Ty MOMBITKY OMIMOKOMN, WM 3acCTaBJISIET MPOrpaMMy 0KHMJIaTh
CHSITUSI OIOKUPOBKH.

biiokupoBka MMeeT HECKOIBKO Pa3HbIX CBOMCTB:

¢ JUINTENILHOCTh OJIOKMPOBKH;

¢ peXHUM OITOKHPOBKH;

¢ IPaHyJISIPHOCTH OJOKMPOBKH.

JlnurenbHOCTh OIOKMPOBKM — 3TO NEPUOJ BPEMEHH, B T€UEHHE KOTOPOIO Pecypc

yIEep)KUBAET ONpPEIENCHHYI0 OJIOKUPOBKY. J[MMTENbHOCTh OJOKHPOBKM 3aBHCHUT, CpPEAM
MPOYEro, OT pekuMa OJIOKUPOBKH U BBIOOPA YPOBHSI H30JISIINH.

PexumMbl OJOKMPOBKM M YPOBEHb TPAHYJISPHOCTH OJOKMPOBKU PACCMATPUBAIOTCS B
CJIEAYIOIIMX JIBYX pa3Jienax.

[TPUMEYAHUE

[Tocnenyromee  oOCyXkJE€HHE  OTHOCHTCS K  MOJEIM  IECCUMHCTHYECKOTO
OJTHOBPEMEHHOT'0 KOHKYPEHTHOTO J0cCTyrna. Mojenb ONTUMHCTUYECKOIO OJHOBPEMEHHOIO
KOHKYPEHTHOTO JIOCTyIla OCHOBaHA Ha YIPAaBIIEHUH BEPCHUSMH CTPOK M PacCMaTpUBACTCS B
KOHIIE 3TOI paboThI.

Pexumbl 6J10KHPOBKHI

Pexumbl  OIIOKMPOBKM  ONpEAEISIOT  pa3Hble  THUNBI  OJOKUPOBOK.  BriOop
OTIPENIEIICHHOTO pPEXUMa OJIOKUPOBKM 3aBUCHT OT THIIA pecypca, KOTOpBIH Tpebdyercs
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3a00KkupoBaTh. J{as1 OGIOKHMPOBOK PECYpCOB YPOBHS CTPOKM M CTPAHMULBI HPUMEHSIOTCS
CJIEAYIOLIME TPU TUIA OJIOKHPOBOK:

¢ paznensemas (shared, S);
¢ MoHomnoJbHas (exclusive, X);
¢ obnornenus (update, U).

Paznensemas GinokupoBka (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 IPOIECCOB MOTYT OJHOBPEMEHHO
HAKJIa/IBIBATh Pa3/IeNsieMyr0 OJOKUPOBKY Ha OJUH U TOT K€ pecypc. IHBIMU ClIOBaMU, YTEHUE
pecypca C pasgensieMod OJOKHPOBKOW MOTYT OJHOBPEMEHHO BBIMONHATH HECKOJIBKO
IPOIIECCOB.

MonomnonrsHas OiokupoBka (exclusive lock) pesepBupyer crpaHuily Wik CTPOKY IJIst
MOHOIIOJIEHOTO HCIIOJIh30BAaHUS OJHOW TPaH3aKIWHU. BIOKHpPOBKA ATOr0 TUIA MPUMEHSETCS
uHcTpykimsimu DML (insert, update wu delete), kotopeie MomupUIUPYIOT pecypc.
MoHOMNONBbHYIO OJIOKUPOBKY HENb3s YCTAaHOBUThb, €CIM HA pecypc YKe YCTaHOBJIEHA
pazjesnsieMasi WM MOHOIIOJIbHAS OJIOKMPOBKA JIPYTMM IPOILIECCOM, T. €. Ha PECypc MOXKET
OBITh YCTaHOBJICHA TOJBKO OJHAa MOHOMOJBbHas OyiokupoBka. Ha pecypc (cTpanumy wim
CTPOKY) C YCTaHOBJICHHOH MOHOIIOJIbHOW OJIOKUPOBKOW HEJIb3sl YCTAHOBHTH HUKAKYIO IPYTYIO
OJIOKHPOBKY.

[MTPUMEYAHUE

Cucrema 0a3 JaHHBIX aBTOMATHYECKH BBIOMPACT COOTBETCTBYIONIUH PEXKUM
OJIOKUPOBKH, B 3aBUCUMOCTH OT THIIA ONepaIiu (YTEHUE UIIH 3aITUCh).

brnokupoBka oonoBneHus (update lock) MokeT OBITH yCTaHOBIIEHA HA PECYPC TOJIBKO
IIPU OTCYTCTBUH HA HEM JIPYTOd OJOKHMPOBKH OOHOBJICHUS WJIM MOHOIOJIBHOM OTOKUpOBKU. C
JIPYroH CTOPOHBI, O3TOT THUN OJOKHPOBKM MOXKHO YCTAHABIMBAaTH HA OOBEKTHI C
YCTAHOBJICHHOHM pasjensieMol OJOKHpPOBKOW. B Takom ciy4yae OJIOKMpOBKA OOHOBJICHUS
HAKJIaJpIBaCT Ha OOBEKT JAPYIYIO0 paslensieMyro ONOKupoBKy. Ecnmu TpaH3akims, KoTopas
MoauduIUpyeT 0OBEKT, MOATBEPKAACTCSA, U Y 00bEKTa HET HUKAKUX JPYTHX OIOKHUPOBOK,
0JI0KHpOBKa OOHOBJIEHMSI NPEOOpPA30BHIBAETCSI B MOHONOJIBHYIO OJIOKMPOBKY. Y 00BekTa
MO3KET OBITh TOJIBKO OJHA OJIOKUPOBKA OOHOBIICHUS.

[TPUMEYAHUE

brokupoBka OOHOBJIIEHMSI TPUMEHSIETCS [UII TPEIOTBPAIICHHS  OIpPEACIICHHBIX
pacmpoCTpaHEHHBIX THIOB B3aUMOOJIOKUPOBOK. (B3anMOOIOKMPOBKH paccMaTpUBAIOTCS B
KOHIIE 3TOTO pa3zena.)

B03MOXHOCTh COBMEIIIEHUS Pa3HBIX TUIIOB OJOKMPOBOK MPUBOAMUTCS B Ta0I. 1.

Tabnuna 1. Marpuna coBMECTUMOCTH Pa3HBIX TUIIOB OJIOKHPOBOK

Paznensemass OOHoBieHuss MoHOIONIBHAS

Paznensemas [la Ha Her

O6HoBieHus [la Her Her

MoHononbHas Her Her Her

Tabmuma 1 wHTEpHIIpEeTHpYETCS CASAYIOMIMM 00pa3oM: MPEANOI0KUM TpaH3akius T
uMeeT OJIOKHPOBKY, YKa3aHHYIO B 3arojloBK€ COOTBETCTBYIOLIEH CTPOKH TaONUIbI, a
TpaH3akuusg T2 3ampamuBaeT OJOKHPOBKY, YKa3aHHYIO B COOTBETCTBYIOIIEM 3arojlOBKE
cronbua Tabnuiel. 3HayeHue "Jla" B siueiike Ha MpeceyeHNH CTPOKU U CTOJIONA 03HAYAET, YTO
TpaH3akuusg T2 MOXXET UMETh 3alpalinBacMblii TUI OJOKHPOBKH, a 3HaueHue "Her", uto He
MOJKET.

[TPUMEYAHUWE

Komnonent Database Engine Taxke MOAAEpKUBAeT W Jpyrue THUIBI OJIOKHPOBOK,
TakHe Kak KpaTkoBpeMeHHbIe 6510kupoBkH (latch lock) n B3anmob6mokupoBk# (spin lock).

Ha ypoBHe TaGnuIib! CyIecTBYET IATh Pa3HbIX TUIIOB OJIOKMPOBOK:
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pa3nensemas (shared, S);

MoHomnoJbeHas (exclusive, X);

pazzernsieMasi ¢ HamepenueM (intent shared, 1S);

MOHOTOJIbHAs ¢ HaMmepeHueM (intent exclusive, IX);

pazzjensieMass ¢ MOHOIIOJIbBHBIM HamepeHueMm (shared with intent exclusive,

* & & o o

SIX).

PaznienssieMple ¥ MOHOIIOJIBHBIE THIBI OJOKUPOBOK JJIsi TAaONHIBI COOTBETCTBYIOT
OJIHOMMEHHBIM OJIOKHUPOBKaM Ui CTPOK U cTpaHull. OOGbIYHO OJIOKMPOBKA C HaMepeHUEM
(intent lock) o3HauaeT, dYTO TpaH3aKIMs HaMepeBaeTCs OJOKUPOBATH  CICIYIOIIHA
HIUDKeNeXKallluil B uepapxuu 00beKTOB 0a3bl JaHHBIX pecypc. Takum oOpa3oM, OJIOKHUpPOBKA C
HaMEpPEHHEM ITOMEIIAIOTCSl HAa YPOBHE MEPapXUU OOBEKTOB, KOTOPBIA BBIIIE TOTO O0BEKTA,
KOTOPBIi 3TOT TMpOLIECC HaMepeBaeTcs 3a0JIOKUpOBaTh. IJTO SBISETCS JACHCTBEHHBIM
CHoco0OM y3HaTh, BO3MOXHA JIM MOA0OHAast OJOKHMPOBKA, a TAaK)KE YCTAaHABIMBAETCS 3aIlpeT
IpyruM TporeccaMm OJIOKUpPOBaTh Oojiee BBICOKUI YpPOBEHb, MPEXKAE YeM IPOIECC MOKET
YCTaHOBUTH TPEOYeMyIO eMy OJIOKHPOBKY.

B03MOXXHOCTh COBMEILIEHHS Pa3HBIX TUIIOB OJIOKMPOBOK Ha YpOBHE TaOmUIl Oa3bl
JTAHHBIX TIPUBEJCHA B TaOi. 2. DTa TablMIla HHTEPIPETUPYETCS TOYHO TaKHUM Ke 00paszom,
Kak 1 Tadu. 1.

Tabmuma 2. BO3MOXHOCTh COBMEIIEHHS Pa3HBIX THIIOB OJOKHPOBOK Ha YpPOBHE
TabymL 0a3bl JAHHBIX

S X IS SIX IX

S Ha Her [la Her Her

X Her Her Her Her Her

IS Ha Her [la Ja Ja

SIX Her Her Jla Her Her

IX Her Her [a Her [la

S — paznmensiemasi, X — MoHOmnomdbHasA, IS — paznensemas ¢ Hamepenuem, SIX —
MOHOMOJbHAs ¢ HamepeHueM, I[X — paszgenseMas ¢ MOHOIOJbHBIM HaMepeHUEM
OJIOKHPOBKH.

I'panynspHOCTb OIOKHPOBKU

['panynsipHOCTh OJOKHPOBKU OIpEAesieT, Kakol pecypc OJOKHpyeTcsi B OJHOM
nomneiTke OnokupoBku. KommnonenT Database Engine Moxer Os0KkupoBaTh cleayromue

pecypcest:
¢ CTPOKH,
¢ CTpaHMuIbI;
¢ VHJIEKCHBIN KJIFOY WM AUAIa30H UHACKCHBIX KIIIOUEH;
¢ TaOJIMIIEL;
¢ DKCTEHT;
¢ camy 0a3y laHHBIX.

Ctpoka sBISETCS HAMMEHBIIUM PECYpPCOM, KOTOPBIA MOXHO 3a0JOKHpPOBATh.
BJ'IOKI/IPOBKa YPOBHA CTPOKHM TaKXKE BKIIIOYACT KaK CTPOKM JAaHHBIX, TaK W J3JICMCHTLI
WHJCKCOB. BIOKHpOBKa Ha ypOBHE CTPOKHM O3HAUYAET, YTO OJOKUPYETCS TOJBKO CTpPOKa, K
KOTOpOH oOpamaercs npuioxkenue. [loaTomy Bce Apyrue CTpOKH TaHHOW TAOIHITBI OCTAIOTCS
CBOOOJHBIMU M MX MOTYT HCIIOJIb30BaTh Apyrue npuinoxkenus. Komnonent Database Engine
TaK)K€ MOXKET 3a0JIOKMpOBaTh CTPAaHHUIly, HA KOTOPOM HaXOIUTCS Mojjekamias OJIOKUpPOBKE
CTpOKa.

BJ'IOKI/IPOBaTI)CH TaKXXEC MOTYT CIWHHUIBI JUCKOBOI'0O IMPOCTpaHCTBA, KOTOPLIC
HA3bIBAIOTCS OKCTEHTaMH W UMeET pasmep 64 KoOailr. DKCTEHTB OJIOKHPYIOTCS
ABTOMATHYCCKHU, U KOrJa pacTeT Ta6m/1ua WiIn HUHJACKC, TO 1A HHUX Tpe6yeTcs1 BBIJACIATH
JIOTIOJIHUTEIIbHOE IUCKOBOE MPOCTPAHCTBO.

['panynsipHOCTH OJOKMPOBKU OKA3bIBAET BIWSHHUE HA OJTHOBPEMEHHBIN KOHKYPEHTHBII
noctyn. B oOmiem, dYeMm BbIIE YPOBEHb TPAHYISPHOCTH, TEM OOIBIIE COKpAIIAeTCs
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BO3MOXKHOCTh COBMECTHOI'O JOCTyMa K JAaHHBIM. JTO O3HA4aeT, YTO OJIOKUPOBKA YPOBHS
CTPOK MaKCHUMHU3HUPYET OJHOBPEMEHHBIH KOHKYPEHTHBIA IOCTYH, T.K. OHA OJIOKHUPYET BCETO
JUIIb OJHY CTPOKY CTPAHUIbl, OCTaBJIsIsl BCE JIPYrMe€ CTPOKM JOCTYIHBIMU ISl APYTUX
npoueccoB. C Apyroil CTOPOHBI, HU3KUW YPOBEHb OJIOKHUPOBKU YBEIWYUBAET CUCTEMHBIE
HaKJIaJHbIE PACXObl, MOCKOJIBKY Ui KaKIOH OTIENbHON CTPOKH Tpedyercs OTHenbHas
OnokupoBka. brokupoBka Ha YpOBHE CTpaHUIl M TaOIUI[ OrPaHUYMBAET YpPOBEHb
JOCTYITHOCTH JIaHHBIX, HO TAaK)K€ YMEHBbLIAET CUCTEMHBIEC HAKJIaIHbIE PACXObI.

YkpyrHeHue 6J10KUPOBOK

Ecnu B mporecce TpaH3aKIMK MMEETCsl OOJIbIIOE KOJIMYECTBO OJOKHPOBOK OJHOTO
ypoBHS, To KoMmoHeHT Database Engine aBTomartuuecku oObeIUHSET 3TU OJIOKUPOBKU B
OJIHY YpPOBHsS TaOJUIBL. DTOT Mpolecc Mpeodpa3zoBaHus OONBIIOTO0 YHciIa OJIOKMPOBOK
YPOBHSI CTPOKH, CTPAHUIIbl UM UHAEKCA B OJHY OJIOKHUPOBKY YPOBHS TaOJMIIbI Ha3bIBACTCS
ykpymHeHueM 0sokupoBok (lock escalation). [Toporom ykpyrHeHus Ha3bIBaeTCS TPAHUIIA, HA
KOTOpOi cuctema 0a3 JaHHBIX NMPUMEHSET YKpymHeHue OokupoBoK. [loporu ykpymHeHUs
YCTAaHABJIMBAIOTCA TUHAMUYECKH CHUCTEMOM M He TpeOyroT HacTpolku. (B Hacrosiuee Bpems
MOPOTOBBIM 3HAUECHUEM YKPYIHEHUsI OJ0KHPOBOK siBisieTcsa 5000 610KUpOBOK. )

OcHoBHOI mnpoOieMOM, KacalolehHcss YKpYINHEHUsi OJIOKHPOBOK, SIBJISIETCS TO
00CTOSITENLCTBO, YTO PEIIEHUE, KOT/Ia OCYIIECTBIATh YKPYMHEHHE, MPUHUMAeT cepBep 0a3
JAHHBIX, W 3TO PEUICHHE MOXXET HE OBITh ONTHUMAJIBHBIM JUIS TPUIOKEHUH, UMEIOIINX
pa3iuuHble TpeOoBaHUA. MexaHu3M YKpYHMHEHHsS OJOKHPOBOK MOXHO MOAM(PHUIMPOBATH C
nomouibto nHcTpyKuuu ALTER TABLE. Ota uncrpykuus noaaep;xxupaet napamerp TABLE
U UMEET CJEeIYIONINI CHHTAKCHUC!

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

[Tapamerp TABLE sBnsercs 3HaueHMEM MO YMOJIYAHMIO MU 33Ja€T YKPYIHEHHUE
0sioxkupoBok Ha ypoBHe Tabmuil. [Tapamerp AUTO mno3Bossier kommnoneHnty Database Engine
caMOMY BBIOMpATh YPOBEHb TIPAHYJISPHOCTH, KOTOPBI COOTBETCTBYET CXE€M€ TaOJIHIIbL.
Hakonen, mapamerp DISABLE otkmodaer ykpynmHeHHEe OJOKMPOBOK B OOJIBIIMHCTBE
ciyuaeB. (B HekoTopbIx ciyyasx komroHeHTy Database Engine TpeOyercs HanoXuTh
OJIOKMPOBKY Ha YPOBHE TaOJIHII, YTOOBI MIPEAOXPAHUTH IIEIIOCTHOCTH JIAHHBIX. )

B3anMo010KkupOBKH

B3aumo6nokupoBka (deadlock) — 310 o0cobas mnpobiemMa OJHOBPEMEHHOTO
KOHKYPEHTHOTO JOCTYIa, B KOTOPOH JIBe€ TpaH3aKIMKU OJOKUPYIOT JIpyr Apyra. B wactHocTH,
nepBasi TpaH3aKIKs OJOKUpPYET 0OBEKT 0a3bl JaHHBIX, JOCTYN K KOTOPOMY XOYET MOJIY4YHUTh
Ipyras TpaH3akius, U HaoOopor. (B ob6mieM, B3auMOOIOKHpPOBKAa MOXKET OBbITh BbI3BaHA
HECKOJBKMMH TpaH3aKIUsIMU, KOTOPBIE CO3JAl0T IMKJI 3aBUCHUMOCTei.) B mpumepe 5
NOKa3aHa B3auMOOJIOKHPOBKA ABYMS TpaH3aKLUSIMH.

IIpakTH4eckas 4yacThb

[TonsiTve TpaH3aKLIMU Jy4llle BCEro OOBSICHUTH Ha mpumepe. B 0aze nanHbIX sample
COTpyAHUKY Ann Jones TpeOyeTcsi IPUCBOUTH HOBBINM TabeIbHBIN HOMEpP. ITOT HOMEP HYKHO
OJIHOBPEMEHHO M3MEHHUTH B JIBYX pa3HbIX Tabnunax. B wactHocTH, TpeOyeTcss 0IHOBPEMEHHO
U3MEHHUTh CTPOKY B Tabiuie employee U COOTBETCTBYIOLIME CTPOKH B Tabyuie works on.
Ecnu oOHOBUTH MaHHBIE TOJIBKO B OJHOW W3 3TUX TaONHIl, JaHHBIE 0a3bl JAaHHBIX sample
OyAyT HECOTIJIacCOBaHHBI, MMOCKOJbKY 3HAYEHHs MEPBUYHOTO Kiroua B Tabnuie employee u
COOTBETCTBYIOIIIME 3HAYEHHs] BHEIHEro Kito4a B Tabiuie works on He OyAyT COBMNajaTh.
Peanuzanus 3TOM TpaH3aKIMM NOCPEACTBOM MHCTPYKIMH s3blka Transact-SQL moxazana B
npumepe 1.

[Tpumep 1. Peanusanus tpanzakuuu

USE sample;

BEGIN TRANSACTION /* Hauano Tpan3akuuu */

UPDATE employee

SET emp no =39831 WHERE emp no = 10102
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IF (@@error <> 0)

ROLLBACK /*Otkat TpaH3akiuu */

UPDATE works _on

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK

COMMIT /*3aBepuieHue TpaH3akuuu */

CornacoBaHHOCTh JaHHBIX, 00pabaThIBaeMbIX B IpuMepe 1, MOXXHO 00eCIeYUTh JIUIIb
B TOM CJIy4ae, €ClM BBIMOJHEHBI 00€ MHCTpYyKIuu update mub0 00e He BBIOJHEHBI. Y CIex
BBIMIOJTHEHHS] KaXJIOW HMHCTPYKIMH update mpoBepseTcs MOCPEICTBOM TJ100albHON
nepeMeHHol @@error. B cimyyae ommOKu 3TOi MepeMeHHOW MPHCBAUBACTCS OTPHULIATEIIEHOE
3HAYEHUE M BBINOJIHSAETCS OTKAT BCEX BBINOJHEHHBIX HAa JaHHBIH MOMEHT HWHCTPYKIUI
TpaH3aKIHH.

[Tpumep 2. Coznanue 1 UCMOJIb30BAHUE 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;

JloGeliTech, 9TOOBI A3TOT 3ampPOC BBIMONHSUICA 0e30mmMO0YHO. Ecimu BO3HUKAOT
KOH(IMKTBIL, UcnipaBbTe uX. Kakoit 6yner pe3ynbrar? CKOJIBKO CTPOK BCTaBUIJIOCH B TAOIHILY?

[Tpumep 3. OTMEHA BO3MOKHOCTH YKPYITHEHUS OJIOKHPOBOK JIJISl TAOIHUIIBI

USE sample;

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

[Tpumep 4. B3anMoO10KkHpOBKa JBYX 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

Ecnmu 00e Tpan3akuuu B mpuMepe OyAyT BBIIOTHATHCS B OJHO M TO XK€ BPEMs, TO
BO3HHUKHET B3aMMOOJIOKHPOBKA U CUCTEMAa BO3BPATHUT CIIEIyIOIee cOO0IeHue 00 omuoKe:

Kak MOXHO BHETH IO pe3yibTaTaM BBHIIOJHEHUs MpuMepa 4, cucrema 0a3 JTaHHBIX
oOpabaTbiBaeT B3aUMOOJIOKMPOBKY, BBIOMpasi OJHY W3 TpaH3akUuWi (Ha camMoM Jiele,
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TPaH3aKIMIO0, KOTOpas 3aMbIKaeT LUKJI B 3ampocax OJOKMPOBKH) B KadecTBE '>KEpTBHI"' U
BBINOJIHSAA ee oTKart. [locne 3Toro BeimonHsAeTcs aApyras TpaH3akuus. Ha ypoBHe npukianHon
IpOTpaMMbl B3aMMOOJIOKHPOBKY MOXHO 00pabaThIBaTh MOCPEICTBOM pEaTH3alUU YCIOBHOU
MHCTPYKLIMU, KOTOpasi BBIIOJHIET IPOBEPKY Ha BO3BpaT HoMepa owmmbku (1205), a 3arem
CHOBA BBIMIOJHACT HHCTPYKIIMIO, JJIS1 KOTOPOU OBLIT BHITIOJIHEH OTKAT.

Bbl MOkeTe NOBIUATH HA TO, Kakasi TpaH3aKLUs OyleT BbIOpaHa CUCTEMON B KauecTBe
"XepTBbI" B3aUMOOJOKHPOBKHM, MPUCBOMB B MHCTpyKuuu Set mapamerpy deadlock_ priority
omud u3 21 (ot -10 g0 10) pa3HbIX YpOBHEH MproOpHTETa B3auMoOI0KHpoBKH. Koncranrta low

COOTBETCTBYET 3HaAueHHWIO -5, Nnormal (3HayeHwe 1O ymoa4aHuio) — 3HadeHuto 0, a
koHctanta high — 3mHadenmio 5. Ceanc "keprBa" BBIOMpacTcs B COOTBETCTBHH C
PUOPUTETOM B3aMMOOJIOKHPOBKH CEaHCA.

VYnpaxxuenus

Vnpaxuenue 1

Kaxkas nenp ncnonap30BaHus TpaH3aKIUN?

VYnpaxuenue 2

B yem 3akitouaeTcs pazHUIA MEXy JIOKAIbHON U pacipeeeHHON TpaH3aKIuen?

VYnpaxuenue 3

B ueM 3akitouaercs pa3HUILa MEX]y SIBHBIM U HESIBHBIM PEKUMOM TpaH3aKLUU?

VYnpaxuenue 4

Kakue Tumnbl 610KHPOBOK COBMECTUMBI C MOHOIIOJIHOW OJIOKMPOBKON?

VYnpaxuenue 5

Kak MOXHO HpoBepuTh, OBUIO JIM YCIEUIHBIM BBINOJHEHHE KaXKJOW HHCTPYKLHUH
Transact-SQL?

VYnpaxuHenue 6

B kakux cinyyasx ciaenyet ucnonb3oBarh HHCTpYKIHIO SAVE TRANSACTION?

Ynpaxaenue 7

B uem 3aknrouaercs pazHuLa MeXAy OJIOKHPOBKOM YPOBHSI CTPOK U OJIOKHPOBKOM
YPOBHS CTpaHuI?

VYnpaxuenue 8

Mo2xeT 11 moJIb30BaTeNb BHO BIUATh HA PEATN3ALUI0 OJTOKMPOBOK CUCTEMON?

VYnpaxuenue 9

B yeM cocTouT paszHuia MeXJy OCHOBHBIMH THUIIAMH OJIOKMPOBKHU (pa3aeinsieMoil u
MOHOIIOJIBHOM) U OJIOKUPOBKON HamepeHus?

VYnpaxuenue 10

Urto 03HavaeT NOHATHE YKPYIHEHUS OJOKHUPOBKU?

VYnpaxnenue 11

WMznoxute pasuuny mexay ypoBHsmu wu3osimui READ UNCOMMITTED u
SERIALIZABLE.

Yupaxuenue 12

Yro Takoe B3aMMOOIOKHPOBKa?

VYnpaxuenue 13

Kakoii mpouecc B kauectBe "KepTBbl" B cCiydyae B3auMOOJIOKHPOBKH? MoXeT Ju
M0JIb30BATENb MOBIUATH Ha PEILIEHUE CUCTEMBI B 3TOM BoIpoce?
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[Tpunoxenne 1. AHHOTANIHAS
paboueii mporpaMMbl TUCIIATUTAHBI

AHHOTAIIMSI PABOYEH ITPOT'PAMMBI JIUCHUTIJIMHBI
Lenp aucuumiavHbl: TpodeccHoHanbHas MOArOTOBKA CTYIEHTOB, HEOOXOonuMas s
OCBOGHHUSI METOJIOB UM TEXHOJIOTHHA paboThl € COBPEMEHHBIMH MPOPECCHOHATbHBIMU
CHCTEMaMH yIpaBJIeHUs] 0a3aMH JaHHBIX, TO3HAKOMHUTH C UCTOPHEW Pa3BUTHUS U TUIIOJIOTHEH
CVYB/l, MoensaMu apXHUTEKTYp, a TAKXKe J1aTh MPAKTHYECKUE HaBbIKK 10 pa3padoTke MC nox
coBpemeHHbIiMU CYB/I..
3ajauu:
—  U3YYUTh apXUTEKTYPhI pEATU3AINH KOPIIOPATHBHBIX HHPOPMAIIMOHHBIX CHCTEM,
— II03HAKOMMTCS € pasinyHbIMU pensiuuoHHbIMU CYBJl npoMbIlUIEHHOTO Kiiacca U
CPaBHUTb UX XAPAKTEPUCTUKH,

—  u3yuyuTh npuHIUIbl apxutekTypsl CYBJI, BctpoenHnsblit u nunamuueckuit SQL,

—  TOJY4YUTh IPAKTHYECKHE HaBbIKU pa3paloTKu, yIpaBiIeHUS u
aIMUHUCTPUPOBaHUs 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 CHUCTEMBI
yrpaBieHus 6a3aMu JaHHBIX U UH()OPMALIMOHHBIE XPAaHUIIHIIA.

YMerp 000cHOBaHHO BbIOMpaTh coBpeMeHHble CYBJl, B TOM 4HClie OT€UYEeCTBEHHOIO
MPOU3BOJICTBA Ui PEIICHUS 337a4 MPo(hecCHOHANBbHON AeITeIbHOCTH, KOHDUTYPUPOBATh U
agmuauctpupoBaTsh CYB/] s paboTsl B MHOTONOIb30BaTEILCKOM PEKUME TPAH3aKIIMOHHON
o0paboTku; koH(purypupoBatb u  anmuHuctpupoBatb CYBJ[ ana  pabotel B
MHOTOIOJIF30BATEIBCKOM PEKHME TPAH3aKIIMOHHOM 00pabOTKH.

Bnagers HaBbikamMu paOOTBHl B TPYIIOBBIX NPOEKTaX, HAaBBIKAMH, CBSI3aHHBIMH C
pa3pabOTKON TEXHOJIOTMYECKOW JTOKYMEHTAIIMH, COMPOBOXKIAIOIICH Mpolecc co3lanus 0as
JAHHBIX; HaBBIKAaMU paboOThl B cOBpeMeHHbIX mpodeccronanbHbix CYB]I, pa3zpabateiBath U
BECTH MPOEKTHI 0a3 JaHHBIX.




