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1. HosscHuTEAbHAA 3AIIHCKA

1.1 Ilens u 3aga4u JUCIUTLIMHBI

Lenv Oucyunnunvl: OOECTIEYUTH CTYACHTOB TEOPETUYECKUMHU 3HAHHUSIMH O COBPEMEHHBIX
npo(eCCHOHANBHBIX CHUCTEMaX YIpaBJICHUs 0a3aMH JaHHBIX, MO3HAKOMHUTH C HCTOpPHUEH
pazButus u tunosioruedt CYBJI, MmomensamMu apxuTekTyp, a TakKe 1aTh MPAKTUYECKUE HABBIKU

o pa3pabdotke C nmox coBpemenubivu CYB/I.

3aoauu:

— paccMoTpeTh Tanbl pa3padboTku IC 1 ux xapakTepuCTHKH,

— HU3Y4YUTh APXUTEKTYPBbI peaIN3aluu KOPIOPATUBHBIX HH()OPMAIIIOHHBIX CUCTEM,

— IO3HAKOMHUTCS € pa3auuHbIMU pensaiuoHHbiMM  CYBJ] npoMmsblieHHOro kjacca u
CPaBHMUTb UX XapaKTEPUCTUKU,
— W3Y4uTh NpuHIUIBI apxXuTekTypbl CYB/I, BcTpoeHHsbli n quHamuueckuid SQL,

— MOJYYUTh NPAKTUYECKUE HABBIKM pa3padOTKU, YMNPaBIEHUS M aJAMUHUCTPUPOBAHUSA

poekToB b/I.

1.2. ®opMupyemMble KOMIIETEHIIUU, COOTHECEHHBIE C TUIAHUPYEMBIMH pe3yJbTaTaMu o0yue-
HUS 110 JUCLUILINHE:

Koabl xomie-
TeHINH

Conep:xaHue KOMIIeTeHIUH

IlepevyeHb NJaHUPYEMBIX pe3yJibTa-
TOB 00y4eHUs MO0 TUCHHUILINHE

IK-3

CIOCOOHOCTh U TOTOBHOCTB JIEMOHCTPH-
pOBaTh 3HAHUS COBPEMEHHBIX SI3BIKOB
IpOrpPaMMHUPOBAHHS, OTIEPAITHOHHBIX
CHUCTEM, OQHCHBIX MPHUIOKECHUH, UH-
(opManmOHHO-TEICKOMMYHHUKAITHOHHON
cetn "UnaTepuer” (manee - cets "UuTEp-
HeT"), CIIocOO0B ¥ MEXaHU3MOB YIIPaB-
JICHUA JaHHBIMU, IPUHIIUIIOB OpraHu3a-
MM, COCTaBa M CXEMbI pabOTHI orepa-
HOUOHHBIX CUCTEM

3name: uctopuro pazsutus CYB/I ot
(haiinoBbIX CHCTEM A0 paclpelesIeHHbIX
B/I; Tumonoruio 1 METOAOJIOTUIO IPOEK-
TUPOBAHHUSI MHOTOIIOJIb30BATEIbCKUX 0a3
JaHHBIX, OCHOBBI CHCTEMHOT'0 IIOJX0a K
co3maHnto 0a3 JaHHBIX MHPOPMAIINOH-
HBIX CUCTEM, apXUTEKTYpy 0a3 TaHHBIX U
XpaHHIHI 0a3 TaHHBIX, COBPEMEHHBIC
CHCTEMBI YIIpaBJeHus 0a3aMy JaHHBIX U
WHPOPMAITMOHHBIMH XPAHIIHILAMH.
Ymems: koHPHUTYypHPOBATH U aIMUHU-
ctpupoBatb CYB/] anst paboThl B MHO-
rOMNOJIb30BATENBECKOM PEXUME TPaH3aK-
IIMOHHOM 00paboTKH, HcoNb3yss SQL
paspabatsiBaTh mpoekThl bJl, obecneun-
BAIOIINE aBTOMATU3UPOBAHHYIO 00pa-
00TKy MH()OPMALIMK B KOPIIOPATUBHBIX
nc;

Braoemy: HaBbIKaMu pabOTHI B TPYTIIO-
BBIX MPOEKTaX, HABBIKAMH, CBA3aHHBIMU
¢ pa3paboTKOI TEXHOJIOTHYECKOU JTOKY-
MEHTAIIH, COMPOBOXKIAIOIIEH Mporecc
co3zanusi 0a3 TaHHbIX

1.3. MecTo AMCUUIUIMHBI B CTPYKTYpE OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBI

Huctunmmaa  «CUCTEMBI  VIIPABJIEHUSA BA3AMUM JIAHHBIX» sBiusercs
JTUCITUTIMHON BapUaTUBHOM YacTH OJ0Ka TUCIUILIMH y4eOHOTO TUIaHa.
Jnst  oCcBOEHUWST JHUCHMIUIMHBI HEOOXOMWMBI 3HAHWS, YMEHHS U  BJIAQJICHHS,

c(OpMHUPOBAaHHBIE B X0Ji¢ U3yUeHUsl IucIUIUIMH: «[IporpaMMHbIe U anmapaTHble CpeaCcTBa
nHpopmaTukm», «baszpl JaHHBIX.

B pesynbpTate OCBOSHHS AUCHMILTUHBI (OPMUPYIOTCS 3HAHUS, YMEHUS W BIAJICHUS
HEOOXOAMMBIC I WU3YUYEHUS CICAYIOUUX TUCIUIUINH: «YTpaBieHHe MH(POPMAIMOHHBIMU
CUCTEMaMn».



2. CTpyKTypa IHCHHILUIHHBI

OO0mast Tpyao€MKOCTh AWCIMILIUHBI cocTaBisieT 3 3.e., 108 4., B TOM umcie
KOHTaKTHasi pabora oOydwaromuxcsi ¢ mnpenogaBateneM 42 4., caMoCTosATelbHas paboTa

oOy4aromuxcsi 66 u.

Bunbt yueOHoit paboThI

(B yacax)
KOHTaKTHasI =
5
£ g DOopMBI TEKYIIETO
=| © -
5 =l 2 el KOHTPOJISI yCIIEBAEMO
No £l 5| ® = CTH,
Paznen aucuMImiMHbL TeMbI Z Z| = 5
T1/T1 3| 8| g s (hopma mpomexyTOU-
3 .
o| 2| 2 % HOM aTTecTaluu (1o
2| S cemecmpam)
o | 2| 2| 8|8
= = S = g s Q
O S| o B ol 5 S
o = = I o Q. =
= [~ = S| 9l = <
[ [} 5] [N < (@)
O | = Q =l =
1 BBenenune. ApXuTeKTypbl 6 |4 4 10 3amuTa oTYeTa 10
peann3anuy KOprnopaTHB- MpaKTHYECKOH padoTe
Hb1x UC No 1
2 ApXUTEKTypa 1 OCHOBHBIE 6 |2 4 10 3amuTa oT4eTa 1o
00BEKTHI CXEMEBI cepBepa MIPaKTHIECKOHN paboTe
Ne 2
3 OCHOBHBIE KOHCTPYKIIUU 6 |4 4 10 3ammura oT4eTa 10
s3pika SQL MPAKTHYECKON padoTe
Ne 3
4 Ousnyeckue monenu | 6 | 4 4 10 3ammra oT4eTa 1no
JTAHHBIX. Tpan3akiuu. MPAKTHYECKON padoTe
be3omacHOCTL TaHHBIX. Ne 4
5 AJIMUHHUCTPUPOBAHHE 6 2 4 10 3amura oTUeTa MO
CYB/J MIPaKTHYECKOM paboTe
Ne b5
6 CpaBHuUTENbHBIE XapakTepu- | 6 | 2 4 10 3amuTa oT4eTa 1o
ctukn SQL CYBJIl. Cospe- NpPaKTHIECKON padboTe
MEHHBIE HalpaBJIeHUs pas- Ne 6
Butus CYBJ]
7 6 OTBETHI HA TEOPETH-
3auem 6
YeCcKHEe BOIIPOCHI
UTOTO: 18 24 66




3. Conep:kanue QU CHHILIMHbI

HaumenoBanue pa3gesa guc-
IUILTHHBI

Conep:xanue

Brenenue. ApXuTeKTyphl pea-
mu3arun kopropatuBHbIX C

OCHOBHBIE OTIMYHUTENbHBIE OCOOEHHOCTH KOPIOPaTHB-
veIX CYB/l. Ortamer paspabotku AWMC. OcHOBHBIC KJTacCH 3a-
Jlad, pelraeMbIX C UCIONb30BaHueM 0a3 maHHbIX. [IpuMeHeHne
npodeccuonanbueix CYB/] ans mocTpoeHHs KOPIIOpaTHBHBIX
MH(OPMAITMOHHBIX CHCTEM.

ApXuTeKTypa KIHEeHT-cepBep. Pexumbl paboTel ¢ 6a3oi
JIaHHBIX. Pacmpenenenue mporecca BHIOTHEHNST (DYHKIMN MTPH-
JIO)KEHUSI MEXIy KINEHTOM u cepBepoM: Presentation logic,
Business logic, database logic, database Manager System, ciy-
xeOHbIe PYHKIUH.

CTpyKTypa THIIOBOTO MHTEPAKTHUBHOTO NPHIIOKEHHSA, Pa-
6oratomero ¢ B/[. JIByxypoBHeBsIe MOenH (MOIETH PailyIoBOTO
cepBepa, MOJIeNb yJAICHHOTO JOCTyNa K AaHHBIM, MOJIENb Cep-
Bepa 6a3 JaHHbIX). MoJiens cepBepa NPHUII0KEHUH.

ApPXUTEKTypa U OCHOBHBIE 00'b-
eKThI CXeMbI CepBepa

Kongurypauuu. Tunbl monb3oBareneit. O030p apXuTeK-
Typbl— QU3NYECKH (IK3eMIUTSp, (ailiibl KypHAITUPOBAHUS OIle-
paumii, ynpasinstomue (ainbl) u gornueckuii (TabIMdHbBIC MPO-
CTpaHCTBa, cxema bJl) ypoBHu.

Jlornyeckue CTPYKTYphl Ul KOHTPOJS Hald AMCKOBBIM
MIPOCTPAaHCTBOM (OJIOKM JTAaHHBIX, IKCTEHTHI, CErMeHTHhI). CTpyK-
typsl mamsati (SGA, PGA), Oydep, xam. [Ipoueccsl (HuTH):
MIOJIb30BaTENbCKHE (KIMEHTCKUE) W TIPOIECCHl (CepBEpHBIE H
(hoHOBEIE).

Tumner gannbix. Co3nanue 00BEKTOB C TIOMOIIBIO KOMaH]]
SQL (Tabnuiibl, MHIEKCHI, TPEACTABICHUS, OCICI0BATCIBLHO-
CTH, OIIpPECNICHHbIE MOJIb30BATEIEM THIIbI, CHHOHUMBI, KilacTe-
pBl, OrpaHUuYEHUs, TaOJIMYHBIE NMPOCTPAHCTBA, TPUTTEPHI, MPO-
HeAYypbl U QYHKIUH).

OCHOBHBIE KOHCTPYKLIMH SI3bIKA
SQL

Beenenue B SQL. Tunst nanabix SQL. OO0bsiBICHHE PO-
IPaMMHBIX JaHHBIX M NpeoOpa3oBaHUE THUIIOB AAHHBIX. THIIBI
JAHHBIX I OOJIBIINX OOBEKTOB M IPEOTPEICICHHbIE 00BEKT-
Hele TUIBI. SQL u ympaBieHue TpaH3akiusMu. Beibopka naH-
HBIX C MOMOUIBI0 KypcopoB. JnHamndecknit SQL u nuHamuue-
ckuit SQL. Xpauumeie npouenyps! u ¢pynkuuu. Ilakersr. Tpur-
repsl. YnpapineHue npmiokeHmsiMu SQL. MexaHu3M BBITIOTHE-
Hust nporpamMm SQL cepBepom. Ilogkimrouenne BHEIIHHX OHO-
JINOTEK.

®dusnveckre MOJENN JTaHHBIX.
Tpanzakuuu. bezonacHocTh
JTAHHBIX.

Opranun3zanys BHEIIHEN MaMATH. XpaHEHUE OTHOIIE-HUM.
Wnpekcel. XKypraneaas uadopmanms. CiyxeOHas wHPOpMa-
usl.

Knaccudpukanusa daitnos u ¢aiinoBeix crpykTyp. Daiibt
NPSIMOTO M TOCJeI0oBaTeabHOrO Joctyna. JlocTyn K dainy ¢
WCTIOJIb30BaHUEM METONOB XemrnpoBaHus. [lo-HATHE KOIH3MIA.
Mertoas! paspemienns: kouu3uil. [loHs-tue unnexcHoro Gaiina.
[Tnorueiii uHaekc. IloHaTHe MH-IekcHOro (Qaiina. HermoTHbIi
unnaexkc. Munexcel B Bujie B-nepesbeB. KitactepuzoBaHHbI WH-
nekc. HexmacrepusoBanublii uHAekc. [IpencraBieHue cBsA3M
1:M B cTpykTypax xpaHeHus. OQHOHAIpPaBIEHHBIE YKa3aTelH.
JIByHarpaBiieHHBIE yKa3aTelnu. AITOPUTM TTOMCKA 3aIMCH B CBSI-
3sx 1:M. HBepTHpOBAaHHBIE CIICKU

CrpaHnuHas oOpraHm3anus JAaHHBIX. OKCTEHTHI. THIIbI
aKkcTeHTOB. Tumsl ctpanut. Ilapamerpsr crpanunil. CTpaHHUIIBI
pasmenienns. Ctpanunpl JaHHbIX. CTpoku AaHHBIX. MHIEKCHBIE
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cTpaHuLbl. TekcToBble cTpaHuibl. CTpykTypa ¢ainoB B Ms
SQL Server. Pazgensiemast mamsThb.

[lonsaTHe omepauuy TpaH3aKUUM W OCHOBHBIE Xapak-
TepucTUKd. OCHOBHBIE CBOMCTBA TpaH3aKLUI — aTOMap-HOCTb,
COIJIACOBAaHHOCTb, M30JUPOBAHHOCTh U AOJITOBEY-HOCTH. DuK-
calys M OTKAT TpaH3akmuid. TpaH3akInd M IEITOCTHOCTh 0a3
naHHbIX. M3omupoBaHHOCTE TpaH3akiuid. Cepuanuzanus TpaH-
3aKkiuil. MeToap! cepuann3anny TpaH3aKIui

Ha3naueHne ¥ HCHOJB30BaHUE >KypHaja TpPaH3aKLUM.
NHnuBuyanbHble OTKAaThl TpaH3aKLMi, BoccTaHoBileHue bJI
mocjie MSTKOTO U KecTKoro cOoes. IlapanienbHoe BHIOTHEHHE
TpaH3akuuil. 3axBaThl U OJOKUPOBKHU. [ 'paHyIMpOBaHHBIE U
[IPEIMKATHbIE CHHXPOHU3AIIMOHHBIE 3aXBATHI.

AnmunuctpupoBanue CYB/]

ANMUHHMCTpATOpbl U KOHEYHBIE IOJIb30BATENN: MpaBa U
¢ynkuun DBA. Tlpumep cuctem ynpasnenus bJ[. OcHoBHble
(dbyakun 1 KoMnoHeHThl. OcoOeHHOCTH PabOTHl B T€TEPOTreH-
Ho¥ cpene. CTangapTH3amnys MPOrpaMMHBIX HHTEP(EHCOB.

CpaBHUTENBHBIE  XapaKTepH-
ctuku SQL CYBJl. CoBpemen-
HbIC HANpaBJICHHUS  Pa3BUTHS
CYBA

CpaBautenbHbie xapakTepuctuku Oracle 10i, MS SQL
Server, IBM DB2, Informix, Postgress Ha KaX0M 13 OCHOBHBIX
3TanoB (YHKUNOHUPOBAHUSA: KOHPUTYPUPOBAHUE CUCTEMBI, MO-
HUTOPHUHT, HAcTpoiika, o0paboTKa 3ampocoB, pa3padoTKa cep-
BEPHBIX U KIMEHTCKUX MoayJied. lIpuHMMaemble BO BHUMaHUE
(akTOpHl: MaKCUMaIbHOE YUCIIO MOJIb30BaTEICH OAHOBPEMEHHO
oOpamarommxcsi K 0asze, xapaktepucTuku kiueHtckoro [10;
anmapaTHble KOMIIOHEHTBI cepBepa, cepBepHasi OrepaluoHHast
cucrema.

WNHTennexkTyanbHblil aHanu3 JAaHHBIX. MHOromepHoe
npeacTaBieHue JaHHbIX. B3aumopaeiictBue WEB-TexHonoruii u
0a3 nmanHbX. CucteMbl MHQOPMAIIMOHHON MOIAEPIKKUA TPUHS-
Tus pemieHnil. KopnopaTuBHble NOpPTabIL.




4, Oopa3oBaTe/ibHbIE TEXHOJIOTUH
Ne
HaunmeHoBaHue Buawbl yueOHoi
n/ Oo6pa3oBaTejbHbIe TEXHOJIOTHHI
o |pasiena padoTbI
1.|BBenenne. Apxurekty- |JIexmus. Broanas JIEKLIHS c HCIIONIb30BaHUEM
pBI peanu3aiuy Kopio- BHJIEOMATEPUATIOB
patuBHbIX 1C
[IpaxTmaeckas 3aasTus c WCTIIOJTb30BaHUEM
pabora crienuanuzupoBanHoro 110
CamocTtositenpHass  |M3ydyeHne maTepuana 1o teme
pabora
2.|Apxutektypa u ocHOB- |JIekiusl. Jlexuus-pu3yanuzaiys ¢ IpUMEHEHHUEM MIPOEKTOpa
HbIC O0BEKTHI CXEMBI
cepsepa [IpaxTmaeckas 3aasTus c WCTIOJIb30BaHUEM
pabora cnenuanusupoBannoro [10
CamocrositensHast  |[loaroroBka K 3aHATHIO C UCMOAb30BaHUEM DBC
pabora
3.|OcHoOBHBIC KOHCTpYKITUH|JIeKIusI. Jlexuusi-u3yanu3aiys ¢ MpUMEHEHHUEM MIPOEKTOpa
si3pika SQL
[IpakTuueckas 3ansaTus c HCII0JIb30BAaHUEM
pabota crienuanuzupoBanHoro 110
CamocrositensHass  |[loaroroBka K 3aHATHIO C UCNOAb30BaHUEM DBC
pabora
4. |dusnueckue mozenu | JIekmus. [IpoGiieMHas ekius
JaHHbIX. TpaH3zakuuu.
bezonacHocTh naHHbIX. |[IpakTnyeckas 3ansaTus c HCII0JIb30BAaHUEM
pabora. cneruanusuposanHoro 110
CamocrositensHas  |[loaroroBka K 3aHSATHIO C UcnoOdab30BaHUEM DBC
pabora
5.|AnmunncTpupoBanue  |Jlexius. [IpobGiieMHas ekuus
CYbJ
[IpakTuueckas 3ansaTus c WCTIOJb30BaHHEM
pabora. cneruanusuposanHoro 110
CamocrositenpbHast  |[loaroToBka k 3aHATHIO C Hcnoiab3oBanueM ObC
pabora
6.|CpaBHuUTEeNbHBIE Xapak- |JIexius. [IpobnemHuas nekuus
tepuctukn SQL CYB/I.
CoBpeMeHHbIe Hampas- |[IpakTuueckas 3ansaTus c WCTIOJTb30BaHHEM
nenus passutua CYBJl (paborta. cneranusuposanHoro 110
CamocrositennpbHass  |[loAaroToBKa K 3aHATHIO C HCmoiab30BanueM DbC

pabota




5. Ouenka njiaHUpPyeMbIX Pe3yJbTATOB 00yUeHHs

5.1. Cucrema oLleHUBaHUA

dopma KOHTPOIIS Makc. KoM4yecTBo 0aJljioB
3a oiHy paboty Bcero

Tekyumuii KOHTPOJIb:
- 3aIMTa MPAKTHYECKUX padboT 10 6ammoB 60 6amioB
[TpomexyTouHas arTecTanus 40 6annos
(OTBeTBI Ha TEOPETHYECKHE BOMPOCKI)
Hroro 3a cemecTp (AMCHUIUIHHY) 100 6amnoB
3a4er

IToy4yeHHBI COBOKYIIHBIN PE3yJIbTAT KOHBEPTUPYETCS B TPAAUIIMOHHYIO KAy OLICHOK U B

LIKAJIy OLEHOK EBpONENCKON CUCTEMBI

nepeHoca u HakoruieHust kpeautos (European Credit

Transfer System; nanee — ECTS) B cooTBeTCTBUM € TabIULIEH:

100-6annpHas TpaauumonHas mkana xana ECTS

IIKana

91 -100 OTIMYHO 3a4YTEHO A
83-90 B
75—-82 XOpOo1110 C
61-74 D

51— 60 yIOBJICTBOPUTEIHEHO E
31-50 FX
0-130 HEY/IOBJICTBOPUTEILHO HE 3a4YTEHO F

52KpI/ITepI/II/I BBICTABJICHUA OLICHKH 110 JUCHHUITIIMHE

Bbananl/ OueHka nmo gucIu-
IIkana ECTS | manue

Kpurtepun oueHkH pe3y/1bTaTOB 00y4eHHs 10 JUCHMILIUHE

100-83/ «3a4TEHO»
AB

BricTaBnsercs o0y4aromneMycs, v OH rIyOOKO U ITPOYHO
YCBOMJI TEOPETUIECKHIA U TIPAKTUIECKHIA MaTepHaII, MOXET IPO-
JIEMOHCTPHUPOBATH ITO HA 3aHATHUAX U B XOJ€ MPOMEKYTOUHON
aTTeCTallvM.

OOy4JaroImuics: KCUEPIIBIBAIOIIE U JIOTHYECKH CTPOHHO M3JIaraeT
y4eOHBII MaTepuall, YMEET YBSA3bIBaTh TEOPHUIO C MPAKTUKOM,
CIIpaBJISIETCS C pellleHreM 3ajiad podeccroHanbHOM Hanpas-
JICHHOCTHU BBICOKOI'O YPOBHS CJIOXKHOCTH, IIPAaBUJIBHO 00OCHOBBI-
BaeT IPUHSATHIC PEIICHHUS.

CB00OHO OpHUEHTHPYETCA B yI€OHOM U MpodheCCHOHATTEHOMN
JUTEpaType.

OreHka Mo AUCHUIUIHHE BBICTABIISIOTCS 00yYaroImeMycs ¢ yué-
TOM Pe3yJIbTATOB TEKYIIEH U TPOMEKYTOYHON aTTECTAIIHH.
KomMmneTeHuu, 3akperi€HHbIe 3a TUCIUIUIMHON, CPOPMHUPOBa-
HbI HA YPOBHE — «BBICOKUIY.
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Bbanany/
IIkana ECTS

Onenka nmo gucIu-
IJIMHE

KpuTepun oneHku pe3yjbTaTOB 00yYeHHs 10 AUCIHHUILIHHE

82-68/
C

«3a4YTCHO»

BricTaBisiercst oOyuaromemMycsi, €y OH 3HaeT TEOPETUIECKUN U
MIPaKTHYECKAN MaTepHall, TPaMOTHO U TIO CYIIECTBY H3/Iaraet
€ro Ha 3aHSTHAX U B XOZE MPOMEXYTOYHOU aTTECTAIlH, HE JI0-
ITyCKasl CyIIECTBEHHBIX HETOUHOCTEH.

OO6yuaromuiicst MpaBUIBHO MPUMEHSIET TEOPETHYECKHE TTOJI0Ke-
HUS TIPY PEUIeHUH MPAKTHYECKUX 33729 MPo¢eCCHOHANBHOMN
HaIPaBIEHHOCTH PAa3HOTO YPOBHS CII0)KHOCTH, BiIaJIe€T HE00X0-
JUMBIMU JIJIs1 TOTO HaBBIKAMH U MIPUEMAMHU.

JlocTaTouHO XOPOIIIO OPHEHTUPYETCS B yaeOHOU U mpodeccro-
HaJIbHOH JIUTEpaType.

OneHka 1o AUCIMIUIMHE BBICTABIISIFOTCS 00YyYaroeMycs ¢ yué-
TOM pEe3yJIbTATOB TEKYIEH U MPOMEKYTOYHON aTTECTalHUH.
Kommerennnu, 3akperi€éHHbIe 3a TUCIHILTHHON, chOpMHIpOBa-
HBI HA YPOBHE — «XOPOILHIY.

67-50/
D,E

«3a4YTCHO»

BricTaBisiercst oOyuaromemycs, eciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUN U PAKTUIECKUI MaTEpHal, JOIMycKaeT
OTJeJbHbIE OMIMOKH NP €r0 M3JI0KEHUH Ha 3aHATHAX U B XOJIe
IIPOMEKYTOYHOH aTTECTaLlUU.

OOyuaronuiicst UICIBITHIBAET OIpeeNIEHHbIC 3aTPyIHEHUS B
MIPUMEHEHUH TEOPETUYECKHX MOJI0KEHHI IPY PENICHUN TIPaK-
THUYECKHUX 3324 MPOPeCCHOHANBHON HANPAaBICHHOCTH CTaH-
JapTHOTO YPOBHS CIIOKHOCTH, BIaZceT HeOOXOAUMBIMH IS
3TOro 0a30BBIMHM HAaBBIKAMU U IPUEMAMU.

JleMOHCTpUpYeT TOCTaTOYHBIA YPOBEHb 3HAHUS yUeOHOH JHTe-
paTypsl IO AUCHUILIHHE.

OreHKa 0 AUCIMIUIMHE BBICTABIISIFOTCS 00yJaroLeMycs ¢ yué-
TOM PE3YJIbTAaTOB TEKYIIEH H MPOMEKYTOUHON aTTECTAlHH.
KomneTenuu, 3akperi€HHbIe 3a TUCIUILUIMHON, CPOPMHUPOBa-
HbI Ha YPOBHE — «JIOCTaTOYHBINY.

49-0/
FFX

HEC 3a4TCHO

BrictaBisiercs: oOyuaromemycs, €CIM OH He 3HaeT Ha 0a30BOM
YPOBHE TEOPETUYECKUH U MPAKTUUECKU MaTepral, JOIMyCKaeT
rpyObIe OIIMOKY MPH €0 U3JI0KEHNH Ha 3aHSITHSIX U B XOJIC
MIPOMEXKYTOYHOM aTTECTALIH.

OOyuaromuiicst UCIBITHIBAET CEPLE3HBIC 3aTPYAHEHHS B IPUMeE-
HEHUH TEOPETUUECKUX MOJ0KEHUN TPU PELICHUH MPAKTUIECKUX
3a1a4 npodeccroHaIbHOM HaNIPaBIEHHOCTH CTAHAAPTHOTO
YPOBHS CJIOKHOCTH, HE BJIaJieeT HEOOXOAMMBIMU JIJIsl STOTO
HaBbIKAMU U NPUEMAMU.

HdemoncTpupyet (hparMeHTapHbIe 3HaHUS YUeOHOH JHUTepaTyphl
10 TUCLUIIIINHE.

OreHka 10 AUCIMIUIMHE BBICTABIISIFOTCS 00yJaroLeMycs ¢ yué-
TOM Pe3yJIbTaTOB TEKYIIEH U TPOMEKYTOIHON aTTECTAIHH.
KomMmnereHunn Ha ypoBHE «JIOCTATOYHBIIY, 3aKPEIIEHHBIE 3a
JUCLUIUIMHON, HE chOPMHUPOBAHBI.

[Ipu oLieHUBAHUY 3aWyUMbl NPAKMUYECKOU pabOmbl YIUTHIBACTCS:

- TIOJIHOTA BBIMOJHEHHOW pPabOTHl (3a7aHue BBIMOJTHEHO HE TMOJTHOCTHIO /MU
JOTIYIICHBI IBe U OoJiee OMMOKH UM TPHU U 0oJiee HETOYHOCTH) — 1-4 Ganna;

- 000CHOBAaHHOCTB COJICPYKAHHSI M BBIBOJIOB pa0OTHI (3a/1aHUE BBITIOIHEHO MTOJTHOCTBIO,
HO OOOCHOBaHUE COJIEpP’KaHUs U BBIBOJOB HEIOCTATOYHBI, HO PAacCyXIIEHHUs BEpHBI) — 5-8

0aJIoB;
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- paboTa BBIMIOJIHEHA MMOJTHOCTHIO, B PACCYKJICHUSIX U 0OOCHOBAHUH HET MPOOEIIOB UITH
oIInOOK, BO3MOKHA OJHA HETOYHOCTD -9-10 6amIoB.

[Ipu npoBeneHUM MPOMEKYTOUYHOH aTTECTAIllMM CTYACHT JIOJDKCH OTBETUTh Ha 2
80npoCa meopemuiecKko2o xapakmepa.

[Tpu olleHMBaHUK OTBETA HA BOIPOC TEOPETHUECKOTO XapaKTepa YUYUThIBACTCS:

- TEOPETUUYECKOE COJIEpKaHNEe HE OCBOCHO, 3HAHUE MaTepraia HOCUT (hparMeHTapHbBIN
XapakTep, Hammuue rpyosIx omuook B oTBeTe (1-10 6amios);

- TEOPETHYECKOE COACPNKAHME OCBOCHO YACTUYHO, JOMYIIEHO HEe Oojiee IBYX-Tpex
HenoueToB (11-20 6aoB);

- TEOPETHUYECKOE COJIepPKaHWE OCBOEHO IIOYTH TOJHOCTHIO, IOIMYIICHO HE Oolee
OJIHOTO-JIBYX HEIOYETOB, HO OOYYAIOIIMICS CMOT OBl X MCHPAaBUTh camocTosATelbHO (21-30
0asuioB);

- TEOPETHYECKOE COJACPKaHHUE OCBOCHO IMOJHOCTHIO, OTBET TIOCTPOCH TII0
cobctBenHOMY TUTaHy (31-40 GamoB).

5.3. OueHouHble cpencTBa (MaTepuabl) IS TEKYILIETO KOHTPOIIS yCIIEeBAEMOCTH, IPOMEXKY-
TOYHOW aTTeCTallMK 00YYarOUIUXCs M0 TUCIUTIIINHE

BOI’lpOCbl K meKyuiemy KonmpoJiro

B 4yem cyTh MCNIOJIL30BAHUSA MeXaHU3MA TPAH3AKIUI?

M3MEHEHHUs B 0a3y JaHHBIX BHOCATCS KaXI0H oreparuei

M3MEHEHUs B 0a3y JaHHBIX BHOCSTCS TOJIBKO MOCTIE BBITIOJHEHUS BCEH IOCIEI0BATEIIbHOCTH
orepanuii, BXOASIIUX B TPAH3AKIHUIO, €CIIM OHU BBITIOJHEHBI YCIEUTHO

M3MEHEHHUs B 0a3y TaHHBIX BHOCATCS TOJBKO aIMUHUCTPATOPOM 0a3bl JaHHBIX

W3MEHEHUs B 0a3y JaHHBIX BHOCSTCS TOJIBKO MPU OMPEICICHHBIX YCIOBUSIX

IIpu kakux ycja10BHSAX CHCTEMA MeHsieT JaHHbIe B 0a3e JaHHbIX?

10 3aBEPIICHUIO TPAH3AKIIMHU U TIO OTlepaTopy commit

10 3aBEPUICHUIO KaX/10M ONepaluy TPaH3aKIUU

M0 YKa3aHUIO aJIMUHUCTpATOpa

M0 ONepaTopy MOAU(PUKAIINN JaAHHBIX

JlJis1 4ero BeaeTcCs :KypHAaJI TPAH3aKIMid?

JUTS aHaJIn3a JEUCTBUH ¢ 0a30M JaHHBIX

JUTSL ICTIOJIB30BaHUS TPUKJIAHBIMU ITPOTPaMMaMU

JUTSI IPOBEPKH MPABUIIBHOCTH JTAHHBIX

IS BOCCTaHOBJICHUS 0a3bl TAHHEBIX

HNupexkcupoBanue B 0a3ax JaHHBIX HCHOJb3YeTCH 1JIA ...

yMEHbIIIeHUs 00bema 0a3bl JaHHBIX

3amUThI 0a3bl TaHHBIX OT HECAHKITMOHUPOBAHHOTO JIOCTYIIA

YCKOPEHUSI OTIepallfii OUCKA U COPTHUPOBKHU

KOPPEKTHOCTH BBITIOJTHEHUS 3aIIPOCOB K 0a3e TaHHBIX

Boioepute HeBepHylo pekoMeHAalMI0 IPU cO31aHNU 00beKTa ""uHIeKc' .

[Tpu coznannm UHAEKCAa HEOOXOIMMO MTPOAHATH3UPOBATh, KAKKE 3allPOChl HAMIPABIISIOTCS K
nmaHHoU Tabmuie. Eciu 910 B ocHOBHOM 3arpockl SELECT, To HyXHO co3/1aTh HHICKCHI JIJIs
CTONOIIOB, IO KOTOPHIM MPOU3BOIUTCS BEIOOPKA TAHHBIX /TSl YCKOPEHHUS BBITTOJIHEHUS 3aIpO-
COB.

Ecnu Tabnuna nocrostHHO oOHOBIsIeTes (BoimonHsroTes oneparopsl INSERT, UPDATE, DE-
LETE), TO KOMM4€CTBO MHIEKCOB HEOOXOIMMO CBECTH K MUHUMYMY, T.K. 3HAUUTEIbHAS YaCTh
peCypcoB cepBepa OyJeT 3aTpauynBaThCS HA OOHOBIICHUE MH]IEKCOB.

Tak Kak WHJIEKCHI TTO3BOJISTIOT YCKOPUTH OTEPAllM BCTABKH JIAHHBIX B TAOIHUILYy, HEOOXOIMMO
CO3/1aBaTh MHJIEKCHI IS YaCTO U3MEHSIEMBIX TaOJIHII.
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Bri0epuTe 00beKThI, KOTOPbIE€ HENMOCPEACTBEHHO HE OTHOCATCS K 00beKTaM 0a3bl 1aH-
HBIX BO BHEIIIHel maMATH 0a3bl JaHHBIX.

HNunexcor

XKypnansHas unpopmanus

CiyxebHast nHbOpMaIus

CTpoku OTHOIICHUA

Motynu npHUKIIaJHBIX TPOTpaMM

Kakoe Bbicka3bIBaHHE HECTIPABEIJIUBO M0 OTHOIIEHHIO TepMuHa « TpaH3akuus»
Kaxxnas TpaH3akuusi Ha4MHaeTCs MPH LEeJI0CTHOM cocTossHuu B/ 1 nomkHa OcTaBUTH 3TO CO-
CTOSIHME LIEJIOCTHBIMHU IIOCJIE CBOETO 3aBEPLICHUS

Jlns noanepkaHusi OrpaHMYEHUH IETIOCTHOCTH HE JOMYCKAeTCs MX HapylIeHWe BHYTPU TpaH-
3aKLUH.

TpaH3akuu pa3HbIX MOJIb30BaTENeH He JOHKHBI MelaTh Apyr Apyry. MHade roBops, TpaH-
3aKIUs JIOJDKHA pab0TaTh TOJBKO C HEITPOTUBOPEUYMBLIMH JaHHBIMU, HE HMEs JJOCTYTA K MPo-
MEXYTOUHBIM PE3yJIbTaTaM.

Pe3ynbTaThl pabOTHI BRIMTOJIHCHHON TPaH3aKIMK JOJDKHBI COXPAHUTHCS B 0a3€ TaHHBIX, JTaXKe
€CJIY 110 3aBEPILIECHUU TPAH3AKIIMK TPOU30UIET COOM CUCTEMBI.

TpaH3akIuu pa3HBIX MOJIB30BATENICH HE IOJDKHBI MEIIATh IPYT APYTY.

Kaxkoro ypoBHs H30,1TMPOBAHHOCTH TPAH3AKIHI He CYLIECTBYeT

OTCyTCTBHE 3aIIUCU «TPSI3HBIX JAHHBIX)»

OTtcyTcTBHE NOTEPSAHHBIX U3MEHEHU.

OTCyTCTBUE UTEHUS «TPSA3HBIX JaHHBIX).

OTcyTCTBHE HEMOBTOPSIOIINUXCS YTEHUH.

J1y1s1 4yero ucmoJib3yercsi 00bekT Trigger?

Jlis 3agaHns 3Ha4eHUs CTOJIONA [0 YMOJIYaHUIO (€CIIM OHO SIBHO HE OIPEJIESICHO IPU BCTAaBKE
CTPOKH)

Jiist paGoThl ¢ BIOOPKOH 3HaUeHUH U3 0a3bl JAHHBIX 110 3aIPOCY KaK C BUPTYaJIbHOM KIIMEHT-
CKOM Ta0nuiei

Jlnist orpaHnyYeHus uana3oHa 3HaYeHUM, XpaHUMBIX B CTOJIOLIE TaOIHILIBI

J1st paboThI «3anUCh 32 3aIIUCBHIO» C BHIOOPKaMU 3a 0a3bl JaHHBIX

J171st KOHTPOJIS MPaBUIIBHOCTH BBOJAA U MoauduKamuii naHHBIX B b1

JIJ1s1 4ero ucmoJib3yercsi 00bekT View

Jlist 3agaHns 3Ha4e€HUs CTOJIONA MO0 YMOIYaHUIO (€CTIM OHO SIBHO HE ONPEENICHO MPU BCTaBKe
CTPOKH)

Jnist paGoThl ¢ BBIOOPKOH 3HaUeHUH U3 0a3bl JAHHBIX 110 3aPOCY KaK C BUPTYyaJIbHOM KIIMEHT-
CKOM Ta0nuiei

Jlnist orpaHnyYeHus uana3oHa 3HauYeHUH, XpaHUMBIX B CTOJIONE TaOIHIIbI

J1st paboThI «3anUCh 32 3aIIUCHIO» C BHIOOPKaMU 3a 0a3bl JaHHBIX

... - 3TO CHIEHUAJBbHBINA BH/ NPOLEAYPbI, KOTOPbIH BBINOJIHSETCH CepBepoM 0a3 JaHHBIX
Xpanumas npoueaypa

Tpurrep

Nunexc

Orpanunyenue

... - 3TO CHleUAJTbHBINA BU/ MPOLEIYyPbl, KOTOPbIi HeJIb3sl BHI3BATh U3 KJIHEHTCKOI0
NPHJIOKEHHUS M CBSI3aH C HEKOTOPBIM COOBITHEM, BOSHUKAIOLEM NIPH PeJaKTHPOBAHUHI
o0bexTa b1

XpaHumas porenypa

Tpurrep

WNupeke

IIpencraBnenue



13

... - 3TO cHelUAIbHAS Ta0JMLA, IPeICTABIAIOIIAA CIHCOK HOMEPOB 3anuceil U yKa3bl-
BaOIIAs B KAKOM MOPS/IKe UX HYKHO MPEICTABIATH
Xpanumas npoienypa
Tpurrep
Hunexc
IIpencrasienue
... -3TO0 BHPTYaJIbHasi TA0/ 1M1, IPEJOCTABJISAIOIAS JAHHbIE U3 OJHOW WJIU HECKOJIb-
KHX peajibHBIX Ta0JIHIL
Xpanumas npoieaypa
Tpurrep
Hunexc
IIpencrasienue
Yro Taxkoe SQL?
S3bIK pa3mMeTKu 6a3bl JAHHBIX
CTpyKTYpUpPOBaHHBIH S3bIK 3aIIPOCOB
S3BIK TPOrPpaMMHUPOBAHUS HU3KOTO YPOBHS
SI3bIK TPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS
SQL npeana3zHa4eH 1Jisi padoThbI €
HepapxuueckuMu MOJETISIMU JIaHHBIX
CeTeBbIMH MOJICIISIMU JaHHBIX
PensimoHHbIME MOAETISIMU TAHHBIX
Kak ynaauth n3 tadaunbl data Bce 3anucu, noJie info_id koTopbIx He 3an0JIHeHO?
DROP TABLE dat
DELETE FROM data
DELETE FROM data WHERE info_id LIKE»
DELETE FROM data WHERE info_id IS NULL
DELETE FROM data WHERE info_id NOT NULL
Kakas u3 npeacTaBjJeHHbIX KOMaH/ CJYKUT 1JIsl H3MEHEHUSsI CTPYKTYPhI CYIEeCTBY I0-
meit Tadauub1?
ALTER TABLE
SELECT
CREATE TABLE
DROP TABLE
CREATE VIEW
UPDATE
INSERT INTO
DELETE FROM
Kakas u3 npeacTaBjJeHHbIX KOMAaH/ CJYKUT 1JIs1 MOAU(PUKAIME JaHHBIX B Ta0annax?
ALTER TABLE
SELECT
CREATE TABLE
DROP TABLE
CREATE VIEW
INSERT INTO
Kakmne u3 npeacraBieHHbIX KOMAH/L CJIYKAT AJIS1 YAaJeHUs Ta0auubl?
ALTER TABLE
SELECT
CREATE TABLE
DROP TABLE
CREATE VIEW
UPDATE
INSERT INTO



DELETE FROM

st yero ucnoab3yercsi komanaga GRANT?

Jl1s Ha3HaueHUs MOJIb30BaTEIAM MIPaB JI0CTyna K 00beKkTaM 0a3bl JaHHBIX

JJist oJTy4eHus SKCKITI03UBHOTO MpaBa JOCTyIa K 0a3e JaHHBIX

Jns 3anpernienus [ocTyna rnojib3oBaTenieil K o0bekTaM 0a3bl JaHHBIX

JIJst OTKJIOHEHUS TIPAaB POJIH MOJIB30BATEIS HA JIOCTYI K 00beKTaM 0a3bl JaHHBIX

st yero ucnoJib3yercsi komanaa REVOKE?

Jlist Ha3HAYEHUS TIOJB30BATEIISIM MIPAB IOCTyIA K 00bEeKTaM 0a3bl TAHHBIX

J1s mosy4eHus SKCKIII0O3UBHOTO MpaBa A0CTyIa K 6a3e JaHHbBIX

Jlyist 3amperenust ocTyna mojib3oBaresieit K 00beKTaM 6a3bl JAHHBIX

J171s OTKJIOHEHUS IIPaB MOJIb30BATENS Ha TOCTYH K 00BbeKTaM 0a3bl JaHHBIX

Kakoii u3 nepeyncjieHHBIX 0NEPATOPOB OTHOCUTCS K SI3BIKY YIPABJIE€HUA TAHHBIMU
(DCL)?

Update - u3meHeHHE 3HAUYCHU B MTOJIAX TAOIHUIIBI

Grant — co3ganue B cucteMe 0€30MacHOCTH pa3pelIaroniei 3anucy Uis MoJIb30BaTeNs
Select —BBIOOpKa CTPOK, YIOBACTBOPSIONINX 33 JaHHBIM YCIOBHSIM

Create — co3ganue TaOIUIBI, HHIEKCA

Drop — ynanenue Ta0iuibt

Alter — u3sMeHeHre CTPYKTYPbhI TaOJIHIIbI

Insert — BcraBka cTpoK B TaOIHILy

Delete — ynanenue cTpok 13 TaOIHIIbI

Kakoii u3 nepeyucjieHHBbIX ONIEPATOPOB OTHOCUTCS K SI3BIKY ONMpeaeTeHHs JAHHBIX
(DDL)?

Update - u3meHeHHE 3HAUYCHU B MTOJIAX TAOIHUIIBI

Grant — co3ganue B cuctemMe 0€30MacHOCTH pa3pelaroneil 3aiUcH ISl [TOJIb30BaTeNs
Select —BBIOOpKa CTPOK, YIOBICTBOPSIONINX 33 JaHHBIM YCIOBHSIM

Create — co3ganue TaOIUIBI, MHIEKCA U T.1.

Insert — BctaBka CTPOK B TAOJIHILY

Delete — ynanenue cTpok 13 TaOIHIIBI

Deny - cozmanue B cucteMe O€30IMaCHOCTH 3aIpeniaroieid 3aucy JIIs TI0JIh30BaTEIIS
Kakoii u3 nepeynciieHHBIX ONIEPATOPOB OTHOCUTCS K SI3bIKY MAHUIIYJIMPOBAHUS J1aH-
HeiMu (DML)?

Update - u3ameHeHHe 3HAUECHHUN B MOJIAX TaOIHIIBI

Grant — co3ganue B cucteMe 0€30MacHOCTH Pa3pemaroniei 3amicy IS MTOJIb30BaTels
Create — co3ganue TaOIHIBI, HHIEKCA

Drop — ynanenue TaOiuiibi

Alter — u3smMeHeHre CTPYKTYPbI TaOIHIIbI

Insert — BctaBka CTPOK B TaOJIHILY

Yro nenaer oneparop INSERT?

BCTaBJISICT CTPOKY C 33JaHHBIMU 3HAYCHHUSIMH JICMCHTOB B TaOJIHITY

BCTaBJISIET CTOJIOEI] C 3a/IaHHBIMH 3HAUEHUSIMU DJIEMEHTOB B TaOJIHILY

BCTaBJISICT CTPOKY C 33JaHHBIMU 3HAYCHHUSIMH JICMEHTOB M 3HAUCHUSIMH TI0 YMOJYAHHUIO B
Ta0NIuUILy

BCTaBJISICT CTOJIOCT] C 3a/TaHHBIMH 3HAUYCHUSMH JJIEMEHTOB U 3HAYCHUSAMH 110 YMOJTYaHUIO B
Ta0NIuILy

B kakom npeniio:xkennu oneparopa INSERT yka3biBaoTcs BeraB/isieMble B Ta0JUILY
3HAYeHus?

INSERT

VALUES

FROM

WHERE

Kakue ciy:xe0HbIe cJ10Ba MOIYT HCII0JIb30BaThesl B onepatope INSERT?
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FROM

WHERE

VALUES

GROUP BY

Kaxkue ciyxe0HbIe CJI0Ba MOTYT HCII0JIb30BaThesi B onepatope DELETE?
WHERE

INTO

VALUES

GROUP BY

Kakune CYB/] oTHOCATCSI K KJIMEHT-CepPBePHbIM?
ACCESS

ORACLE

DB2

BORLAND PARADOX

Kaxkue CYB/l oTHoCcsATCH K halli-cepBepHbIM?
ACCESS

MS SQL-cepsep

ORACLE

INTERBASE

Kakue CYB/I ucnosb3yrorcst A1 Opranu3anuu 6a3 JaHHbIX B KPYIIHBIX OPraHu3anusix
(OTHOCATCH K NPOMBIIIJIEHHBIM)?

ACCESS

MS SQL SERVER

FoxPro

PARADOX

IIpomeskyTOUHAA aTTEeCTALMSA
Ilpumepnvie KOHmpobHBIE 60NPOCHL:

1. Ilepeuncnuts nepcoHaynbHble U npodeccuoHanbHble CYBJl. Kakue B03MOXKHOCTH

oOecrieunBaeT ucnonb3oBanue npopeccuonanbueix CYB/I.

Oransl pazpadbotku AUC.

ApXHTEKTYpa «KIUEHT-cepBep». OCHOBHOM MPUHLIMII TEXHOJIOTHH «KIUEHT-CEPBEP»

[TonsiTve Mpe3eHTallMOHHON JIOTUKHU, OU3HEC-TIOTUKHU U JIOTUKH 00paOOTKH JaHHBIX

Mozens ynaneHHoro ynpasieHus ganHeIMU FS (Monens ¢aitnoBoro cepsepa). [o-

CTOMHCTBA U HEIOCTaTKU

Mogens ynanensoro focryna k ganubiM (RDA). JloctonHcTBa M HEAOCTATKH

Mogenb (akTUBHOTO) cepBepa 0a3 MaHHbIX. [JoCTOMHCTBA M HEIOCTATKU

Monens cepBepa MpriI0KeHUH. JIOCTOMHCTBA U HELOCTATKU

Apxurektypa cepepa 6a3 naHHbIX. LleHTpanu3oBaHHast apXUTEKTypa U Mojienb 1:1.

HenocraTku. ApxuTekTypa BbIJIEJIEHHOTIO cEpBepa (MHOIOIIOTOKOBAsl CEPBEPHAs ap-

xutekTypa). HegocraTku

10. Apxurektypa BUpTyaJabHOTO cepBepa. Hepoctatku. MHOrOHUTHEBAs MYyJIbTHCEPBEP-
Hasl apXUTEKTypa

11. Tumnsl napamienusma.

12. TpeboBanwus k 6e3omacHOCTH persuoHHbIX CYBJ]

13. Ions3oBarenu CYB/I. O6bekThl noctyna. [Ipusunerun. Oneparopsl SQL st ycra-
HOBKHM npuBwiierui. [Tpumepsr.

14. OcHoBHBIE CTIOCOOBI OIpeesIeH s TPYII MoJib3oBaresei. Poiabs. Mexanusm poeil.
Cosnanue ponu. [Tpumep

15. TlonsiTue Tpanzakuuu. CBoiicTBa TpaH3aKIMK. BapuaHThl 3aBepiIeHNs TPaH3aKLIUH.

agblrwn

©oNe
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Pacmmpennas moaens Tpanzakiuu. CMmech Tpanzakuuid. [ paduk 3amycka Habopa
TpaH3aKLUH.

[Tpo6Guiembl nmapanenbHOl paboThl Tpan3akuuid. [Ipobiema norepu pe3ynbTaToB 00-
HoBJIeHUs. HeakkypaTHoe cuuThiBaHNE

[Tpo6uiemb! nmapannenbHO paboThl Tpan3akuuii. [IpobiiemMa HecoBMECTUMOTO aHANTU3A.
Konkypupyromue tpanzakiuu. KoHQaukTs Mexay Tpan3akiusmu. I'paduku 3amycka
Habopa Tpan3akuuu. CriocoObl pa3penieHus] KOHKYPEHIUI MEeXIy TpaH3aKIUsIMU.
Tumnb 6:10kupoBoK. [IpOTOKOI JOCTYIIA K JaHHBIM. Y POBHU OJIOKHPOBAHMUS.
VYnpasnenue Tpan3akuusamMu. KomaHapl ynpaBieHUs TPAH3aKIUSAMHU.

SIBHBIE TpaH3akuuK. BioxeHHbIE TPAH3AKIUHT

Ynpasnenue 0J0KUPOBKaMU

TynukoBbie OJOKUPOBKH

YpoBHU U30ISIUU

Pexxumer SQL. TIporece BoImoHEHUS oriepaTopoBs sql

Knaccudukanus ¢aitnos u GaitiioBeIX CTPYKTYP

@aiibl IPSAMOTO U IOCIIEI0BATEIBHOTO JOCTyIIA

Joctyn k ¢ailily ¢ uCroIb30BaHUEM METOOB XECIIUPOBAHUS

[TonsTre KouM3UNA. MeToIbl pa3peleHns KOJIU3HN

[Tonsitne nuaexkcHoro Qaitna. [TnoTHeINM HHAEKC. HEeNmOTHBIN HHIEKC.

Nunexcel B BUAe B-nepeBbes.

KiactepuzoBaHHbIN HHIEKC

Hexnacrepru3oBaHHbBIN HHAEKC

IIpencraBnenue cBsi3u 1:M B cTpykTypax xpanenus. OJTHOHAIIPABIECHHbIE YKa3aTEu.
[Tpumep. JIByHanpasieHHble ykazareiau. [Ipumep. Anroputm noucka 3amnucu B CBA3SX
I:M

HHBepTUpOBaHHBIE CIIUCKU

CrpaHnuHas opranu3anus JaHHbIX. DKCTEHThI. Tunbl 3KcTeHTOB. Tumnsl ctpanuil. [1a-
paMeTpbl CTpaHUI]

Crpanuns! pasmemienus. Ctpanunbl faHHbIX. CTpokn gaHHbIX. HAEKCHBIE CTpaHU-
1bl. TEeKCTOBBIE CTPAHUIIBI.

CrpykTtypa daitnoB B Ms SQL Server. Paznensiemast maMsathb

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

Kongurypanuu Tunsl nons3oBarenei.

ApxutekTypa (pU3nUecKuil 1 JOrHYecKrii ypoBeHb)

Tabmuunbie mpocTpancTBa. CerMeHThI, SKCTEHTHI U OJIOKH JTAHHBIX.

Oxzemmusip. SGA, PGA

[Iporecchl. 7 OCHOBHBIX (POHOBBIX MPOIECCOB

Oynkuun CYB/]. UncTannauus

[Iporpammusie cpenctBa Oracle. OcHoBHbIe (QyHKIMHN yrpaBieHus. Co3naHue Moib-
30BaTeNs U HACTPOMKa IIpaB 1OCTyNa.

O6wbexTsl BJ]

Coznanue Tabnuil. TUIBI JaHHBIX

Co3manne HHAEKCOB

Co3znanue npeacraBiaeHUu

Co3manue mocieI0BaTeIbHOCTEN

OmnpeneneHHble MOIb30BaTENEM TUIIBI JAHHBIX. CO31aHNE CHHOHMMOB

Co3nanne orpaHM4eHNAN

Co3nanue TaOMUYHBIX TPOCTPAHCTB

OcHoBHBIE TIOHATHS 1 KOHCTpYKIMu SQL. Apxurektypa SQL

[MonnepxuBaemblit Habop cuMBosioB SQL. Apudmernueckue onepaTopsl U Ooneparo-
PBI OTHOIICHHUS
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58. CtpykTypa nporpaMmmsl u epeMerabie SQL
59. YcnoBHbIE oniepaTopbl

60. Lukiber

61. Kypcopst

62. XpaHuMbIe MPOIIEAYPHI

63. ®yHkuun

64. Tpurrepsl

6. YueOHO-MeTOqMYEeCKOe M HHPOPMAINIHOHHOE o0eceYeHne U CIUIINHbI
6.1. CiiCOK MCTOYHUKOB M JINTEPATYPhI

Jlureparypa

Ocnognasn

1. ba3sl nannbix: yueonuk / JL.W. llycrtoa, O.B. Tapakanos. - M.: HUL] UH®PA-M, 2016. -
336 c.: 60x90 1/16. - (Beicmee obpa3osanue: bakanaspuar) (Ileperér 7b11) ISBN 978-5-16-
010485-0, 500 3k3 http://znanium.com/catalog.php?bookinfo=491069

2. IlpoektupoBanue MH(POPMAIMOHHBIX cucTeM Hu 0a3 maHHbIX/CraceimmuB.M. - HoBocu®.:
HITY, 2012. - 100 c.: ISBN 978-5-7782-2121-5
http://znanium.com/catalog.php?bookinfo=548234

Jlonoanumenshasn

1. AransroB B.I1. ba3sr gannbix. B 2-x k. Kuura 2. Pacnipenenennsie u ynajaeHHbIe 0a3bl
naHHBIX : yueOHuk / B.I1. AramsioB. — M. : Ul «®OPYM» : UHOPA-M, 2017. — 271 c.:
1. — (Beiciee o6pazoBanue). http://znanium.com/catalog.php?bookinfo=652917

2. baspl nannbix. [Ipakrnyeckoe npumenenne CYB/] SQL u NoSOL-tuna s nmpuMeHeHus
POEKTHUPOBAHUS HHPOPMALMOHHBIX cucTeM: YueOHoe nocodue / Maptumus C.A., CUMOHOB
B.JI., Xpanuenko M.B. - M.:1 1] ®OPYM, HUL] UHDPA-M, 2017. - 368 c.: 60x90 1/16. -
(Bricmiee oOpa3oBaHHe) (ITepennér 7B11) ISBN 978-5-8199-0660-6
http://znanium.com/catalog.php?bookinfo=556449

3. Merobl, MoJieNH, CpeICTBA XpaHEHUsI U 00pab0TKH JaHHbIX: yueOHuk / O.I°. Jlansn, FO.A.
3enenkoB. — M.: ByzoBckmit yuebnux: HWH®DPA-M, 2017. — 168 c.
http://znanium.com/catalog.php?bookinfo=543943

4. Kynteirug, O. I1. AnmunuctpupoBanue 0a3 nanubsix. CYBJl MS SQL Server [DnexTpoH-
HBII pecypce] : yue0. mocodue / O. I1. Kynreirus. - M.: M®IIA, 2012. - 232 c. - (YHuBepcu-
TETCKas cepusi). - ISBN 978-5-4257-0026-1
http://znanium.com/catalog.php?bookinfo=451114

6.2.Ilepeuenp pecypcoB HHPOPMAIIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « THTepHeT»

1. DuekTpoHHO-OMOIMOTeYHAs cucTeMa «3HaHuymM» Pexxnm pocrtyma: http://znanium.com
2. Hanmonaneneiit oTKpbIThIN yHUBepcuTeT « MTHTYUT». Pexum goctyna:
https://www.intuit.ru/

3. Caiir Microsoft Pexxum noctyna: https://msdn.microsoft.com/ru-ru/library/
4. Hayunas 6ubanoreka PITY Pexxum mocryma: http://liber.rsuh.ru/
5. «CITFORUMp»: Ananutnueckas nuapopmanus B cpepe I'T. Pexxum nocryna:

http://citforum.ru/
6. Ilepeuenp coBpeMeHHBIX HpodeccroHanbHbIX 0a3 manHblx (B/l) u uHpOpManmoHHO-
crpaBouHbIX cuctem (MCC)


http://liber.rsuh.ru/
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Neri/mm HanmenoBanue
1 MexnayHnapoanbsie pedepaTuBHbIE HayKomeTpuueckue b/, mocTymHple B pamMKkax
HaIIMOHAJIBHOMN noamucku B 2017 1.
Web of Science
Scopus
2 [Tpodeccuonanpubie monHoTeKcTOBBIE b/, TOCTYyNHBIE B paMKaX HallMOHATbHOU

noamucku B 2017 1.
XKypuansr Oxford University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuanst Taylor and Francis

3 KomnbroTepHble CripaBOYHbIE MPABOBBIE CUCTEMBI
Koncynbrant Ilmtoc,
l"apanT

7. MarepuajibHO-TEXHHYECKOe oDecredeHne 1 CHUIIIUHbI
Jlist MaTepHranbHO-TEXHHUECKOTO 00eCTieYeHUs JUCIUILTUHBI HEOOXOTUMBI:

- OJ151 IeKYULL:

yueOHast ay TuTopus,

JI0CKa,

IPOEKTOp (CTaMOHAPHBII WM TIEPEHOCHON),
KOMITHIOTEP MJIM HOYTOYK,

nporpammHoe obecrieuenue (I10).

[Tepeuens nporpammuoro obecrneudeHus (I10)

Haunmenosanue [10 Crnioco0 pacrpocTpaHeHHs
Microsoft Office 2010 Pro JIUIIEH3HOHHOE
Windows 7 JINIIEH3UOHHOE
Kaspersky Endpoint Security JIMIICH3UOHHOE

- 0J151 NPAKMUYECKUX 3aHAMUIL

nabopaTopus WK KOMIIbIOTEPHBI Kilacc,
JI0CKa,

IPOEKTOP (CTALIMOHAPHBIN UITH NTEPEHOCHOI),
KOMITbIOTEP MJIM HOYTOYK JIJIs IPernoaaBaTes,
KOMITBIOTEPHI 17151 00yJaroLuXcs,

BbIXOJ B MIHTEpHeET,

nporpammHoe obecnieuenue (I110).

ITepeuens nporpammaoro obecniederus (110)

Haumenoanue 110 Croco0 pacpocTpaHeHust
Windows 7 JUTICH3NOHHOE
Microsoft Office 2010 Pro JIMIICH3UOHHOE
Mozilla Firefox CBOOOIHO pacpoCTpaHsIeMOe
Kaspersky Endpoint Security JIMIEH3UOHHOE
Microsoft SQL Server 2008 JINIEH3UOHHOE
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8. O0ecneuyenne 0Opa3oBaTEJHLHOIO NMPOLECCA ISl JIMI[ C OTPAHNYEHHBIMU BO3MOKHO-
CTAAMM 310POBbS 1 MHBAJIN/I0B

B xoze peanuzanuu TUCHUIITUHBI UCTIOIB3YIOTCS CIIEAYIOIIUE IOMOJTHUTEIIbHbIE Me-
TOJIbI O0YUYEHUS, TEKYLIEr0 KOHTPOJISL yCIIEBAEMOCTH U MTPOMEXYTOUYHOM aTTecTalui o0yya-
IOILIUXCS B 3aBUCUMOCTH OT UX UHAUBUIYAJIbHBIX OCOOCHHOCTEH:

® JUIs CJICIBIX U CIIA0OBUISIIUX:

- IeKIUH 0(OPMIIAIOTCS B BUJIE 3JIEKTPOHHOIO TOKYMEHTA, JOCTYITHOTO C TOMOILBIO KOM-
IBIOTEPA CO CIIEUATN3UPOBAHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IIUCbMEHHBIEC 3aJ]aHUs BBIIIOJIHAIOTCS HAa KOMIIBIOTEPE CO CHELMAIM3UPOBAHHBIM IPO-
IrpaMMHBIM 00€CIIeYeHUEM, WIIM MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHANBUAYAIIbHOE paBHOMEpPHOE ocBelieHue He meree 300 Jrokc;

- s BBIIOJIHEHUS 33JaHUA NPU HEOOXOAMMOCTH IIPEIOCTABIISAETCS YBEIMYMBAOIIEE
YCTPOHCTBO; BO3MOYKHO TAK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEIMUUBAIOLIMX YCTPOUCTB;

- MUCHbMEHHBIE 3a7]aHNs 0(POPMIISIOTCS YBEIIMISHHBIM MIPUPTOM;

- 9K3aM€H U 3a4€T NPOBOATCA B YCTHOM (popMe MIIK BBINOJIHAIOTCS B MUCbMEHHOU (hopme
Ha KOMIIBIOTEPE.

® JUIS TIIYXUX U CIIA0O0CIBIIIAIINX:

- JeKIuu oOpMIISIIOTCS B BHUJIE JIEKTPOHHOIO JOKYMEHTa, MO0 MPeloCTaBIsIeTCs 3BY-
KOYCHJIMBAIOLas anmnapaTypa UHAWBUIYyaIbHOTO M10JIb30BaHUS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS HA KOMITBIOTEPE B IUCbMEHHOU (opMe;

- 9K3aMEH U 3a4€T IPOBOJATCS B MUCHBMEHHOM (pOpME Ha KOMIBIOTEPE; BO3MOXKHO MTPOBE-
JieHue B popMe TECTUPOBAHMUSL.

e IS JIUL C HAPYIIEHUSIMH OIIOPHO-/IBUTATEILHOTO anmapaTra:

- JTeKUH 0(OPMIIIOTCS B BUJIE SJIEKTPOHHOTO IOKYMEHTA, JJOCTYITHOTO C MTOMOIIBIO KOM-
IbIOTEPA CO CIIEHUATN3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEUEHUEM;

- MMMCHMEHHBIC 3aJ[aHHS BBIMOJHSIIOTCS HAa KOMITBIOTEPE CO CHEIHMAIM3UPOBAHHBIM IPO-
IpPaMMHBIM 00€ecIieueHUeM;

- 9K3aMeH U 3a4€T MPOBOIATCS B YCTHOM (pOpMe MIIM BBHIMTOIHSIOTCS B MUCHbMEHHOU (hopme
Ha KOMIIBIOTEpeE.

[Ipn HEOOXOIMMOCTH NpeayCMaTpuBaeTCsl YBEJIWYEHHE BpPEMEHHU MJi MOJAIOTOBKU
OTBeTA.

[Ipouenypa mpoBeneHUS MPOMEXKYTOYHOM — arrecTaluu Uil  OOydaroluxcs
YCTaHABIMBACTCSI C YYETOM MX HWHAUBUAYAIbHBIX TCUXO(PHU3UYECKUX OCOOEHHOCTEH.
[TpomexxyTouHast aTTecTalusl MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Tpu IIPOBEICHUU HpoLeyphl OLIEHUBAHUS pEe3yJIbTaToB o0yueHus
IpeIyCcMaTpUBAETCS HCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAUMBIX B CBSI3U C
UHIUBUIYAIbHBIMA ~ OCOOEHHOCTSAMHM  OOydaromuxcsi. OTH  CpelIcTBa MOTYT  OBITh
MPEIOCTABIEHbl YHUBEPCUTETOM, WJIM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKHE
CpEICTBa.

[IpoBenenune mpouenypbl OIEHMBAHMS PE3YJIbTaTOB OOyueHUs JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcs 10CTYI K HHOOPMALMOHHBIM U OUOIHOrpaduyeckuM pecypcaM B CeTH
WutepHer mis kaxjaoro oOyuaromierocss B GopMmax, aJalTHUPOBAHHBIX K OTPaHMYCHHUSM HUX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

® IS CHEMNBIX U CIa00BUAAIINX:

- B ICYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

e Ui TJIYXMX M CIa0OCHbIIAIINX:

- B Ie4aTHoOu opme;



20

- B (hopme 371eKTPOHHOTO TOKYMEHTA.
e IS 0O0YYaIONIMXCS C HAPYIIEHUSIMU OTIOPHO-/IBUTaTEILHOTO afmapara:
- B me4aTHou dopme;
- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;
- B popme ayaunodaiina.
Y4eOHble ayIUTOPHH Il BCEX BHJIOB KOHTAKTHOM W CAMOCTOSITETILHON paboThI, HAyU-
Hasi OMOIMOTEeKa U MHbIE TOMEIEHUS ISl 00yUYeHHs] OCHAIICHBI CIICIUAIBHBIM 000pyA0BaHU-
€M U y4eOHBIMUA MECTaMU C TEXHUYECKUMHU CPEICTBAMHU O0YUEHUS:
® IS CIICIIBIX U CIIA0OBUISIINX:
- YCTPOMCTBOM JJIsl CKaHUpoBaHus 1 uTeHus ¢ kamepoit SARA CE;
- mucruieeM bpaitis PAC Mate 20;
- mpunTepom bpaitns EmBraille ViewPlus;
e IS IIIyXHX U CIa0OCIbIIIAIINX:
- aBTOMATU3MPOBAaHHBIM PAa0OYMM MECTOM Ui JIIOACH C HapylIeHHEeM ClIyXa W clia-
OOCIBIIIAIINX;
- AKyCTUYECKHI yCUIIUTENb U KOJIOHKH;
e Ul 0O0YYarOIIMXCs C HAPYIIEHUSIMU OTIOPHO-/IBUTaTENILHOIO anapara:
- IepeIBIKHBIMH, PETYIUPYEMbIMH dproHoMuueckumu napramu CHU-1,
- KOMIIBIOTEPHON TEXHUKON CO CIIEHUAIBHBIM TPOTPAMMHBIM 00ECTICUCHUEM.

9. MeToauyeckue MaTepuaJbl
9.1 I1naHbl MPAKTUYECKUX 3aHATHUH.

IIpakTuyeckas padora Ne 1. S3pik Transact-SQL. KomnonenTsr SQL
Llens: PaccMoTpeTh OCHOBHBIE OOBEKTHI M Oa30BbIe OmepaTopsl A3bika Transact-SQL

OcHoBHbIE 00BeKTHI SQL
Twurel JaHHBIX

@yHkmH s361ka SQL
CkanspHsie onepaTopsl
3nauenust NULL

* & & o o

YnpaxHeHus

Vnpaxnenue 1

Kakas paznuna mexny unciobiMu TunamMu JaHHbX INT, SMALLINT u TINYINT?

VYnpaxuenue 2

Kakas pasuunna mexnay tunamu naiHelx CHAR um VARCHAR? Korama cnenyer
UCIIOJIb30BaTh MEPBBIH, a HE BTOPOii, 1 HA000pOT?

VYnpaxuenue 3

Kak Hactpouts cronbeny tuna nanHeix DATE nns BBoma 3HaueHuil B Qopmarte
'rrrr/mm/ o' ?

B crnepyromux AByx ynpaxkHeHUsX wucnosib3yute HHCTpykuuio SELECT B okHe
penakTopa 3ampocoB cpeincTBa Management Studio s BbBIBOAA pe3yNbTaToOB  BCeEX
CUCTeMHBbIX (yHKUMH H rno0anbHbIX nepeMeHHbIX. (Hampumep, unctpykums SELECT
host_id () BBIBOAUT UAECHTU(PHUKAIIMOHHBII HOMEp TEKYIIEro X0cTa.)

Vnpaxuenue 4

Hcnonb3ys cucTeMHBbIe (QYHKLUWH, Yy3HaiTe HISHTU(PHUKAIMOHHBI HOMep O0a3bl
JTAHHBIX test, KOTOPYIO CO3alii Ha MPOILIOH 1abopaTopHOi paboTe.

VYpaxuenue 5

Hcnone3yss cucTteMHbIE MEpPEMEHHbIE, Y3HAMTe TEKYLIYI0 BEPCHI0 MPOTrpaMMHOIO
o0ecrieyeHns CUCTEMBbI 0a3bl JaHHBIX U UCTIOJIb3YEMbIH B IPOrPaMMHOM 00OECTIEUEHUH SI3BIK.
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VYnpaxuenue 6

Hcnonb3ys OuTOBBIE omeparopsl &, | u
OUTOBBIMU CTPOKAMHU:

(11100101) & (01010111)

(10011011) | (11001001)

(10110111) ~ (10110001)

VYnpaxuenue 7

Kakumu OymyT pe3ynbTaThl ClIeAYIOMNX BeIpakeHui? (Boipaxkenue A — 4ducioBoe, a
B — norudeckoe.)

A+ NULL

NULL = NULL

B OR NULL

B AND NULL

VYipaxuenue 8

B kakux ciyuasx MOXHO UCIOJIb30BaTh KaK OJJMHAPHBIE, TAK U JABOIHbBIC KaBBIYKH JUIS
OIpe/IeNICHUs] CTPOKOBBIX U BPEMEHHBIX KOHCTaHT?

VYnpaxunenue 9

Uro Takoe HACHTU(UKATOP C OTPAHUYMUTEISIMH M KOrJa TpeOyeTcs HCIOIb30BaTh
UEHTU(PHUKATOPBI 3TOrO THIA?

A, BBIMOJHUTE CJICAYIOIIME OINEpaluud Haj

IIpakTuyeckas padora Ne 2 SI3pIK onuCaHUS JAHHBIX

[ens:

Paccmotpets Bce uHcTpykuuu Transact-SQL, cBsizaHHBIE C A3BIKOM OIMCAHUS TaHHBIX

¢ Coznanue 00beKTOB 0a3 JaHHBIX

¢ MoauduinmpoBanue o0bEKTOB 0a3 TaHHBIX

¢ VY nanenne 00bEKTOB 0a3 JaHHBIX

YnpaxHeHus

VYnpaxuenue 1

Ucnons3ys unctpykumio CREATE DATABASE, co3naiite HOByro 0a3y JaHHBIX
test_db, 3amaB siBHbIe cnenuukanuu Uit ¢GailioB 0a3bl TaHHBIX W KypHaJla TpaH3aKLIUH.
@aiin 6a3bl JaHHBIX C JoruueckuM umeHeM test db dat coxpansercs B ¢uznueckom (aiine
C:\tmp\test db.mdf, ero HauanbHbBIi pasmep — 5 Moaiit, aBToyBenmuueHue Mo 8%,
MaKCHUMaJIbHBIN pa3mep He orpaHundeH. Daiin xKypHaja TpaH3aKUUH C JOrMYECKUM HMMEHEM
test db _log coxpansiercs B Qusudeckom aiine C:\tmpltest db log.ldf, ero wnavanbHBI
pasmep — 2 M6aiirta, aBroyBennuenue no 500 Ko6aiir, makcumanbhblil pazmep 10 Mo6aiir.

VYnpaxuenue 2

Hcnons3ysa unctpykuuio ALTER DATABASE, no6aBbre HOBBIM (haiin xKypHana B
0a3y nmannbix test db. ®aitn coxpansiercss B ¢usmdeckom (aiine C:\tmp\emp log.ldf, ero
HaualbHbIM pazMep — 2 M6aiita, aBToyBenuueHue no 2 MoOaiiTa, MakCUMalbHBIH pa3Mep He
OTrpaHHYEH.

VYnpaxuenue 3

Ucnonwiys uncrpykuuio ALTER DATABASE, uzMenute HadanbHbli pasmep ¢aitna
6a3bl naHHbIX test db Ha 10 Mo6aiir.

Vnpaxuenue 4

B npumepe 4 a5 HEKOTOPBHIX CTOJOLIOB YETHIPEX CO3JaHHBIX TAOJUI] 3alpeIeHbI
sHadeHust NULL. JIys kakux U3 5TUX CTOJIOIOB ATO OMPE/EICHUE SBIIECTCS 00I3aTEIBHBIM, a
IS KaKUX HEeT?

VYnpaxuenue 5

[Touemy B mpumepe 4 TUIT JaHHBIX JUIs cTOIOLOB dept no u project no ompeneneH Kak
CHAR, a He KaK OJWH M3 LIEJIOYHMCICHHBIX TUIIOB?

VYnpaxuenue 6
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Cozpmaiite TabauIel customers u orders, comepikarire MepeuruciIeHHbIE B CICTYIOIICH
tabmuie cTono1el. He 00bsABIANTE COOTBETCTBYIOIME NEPBUYHBIN U BHEIIHUE KITIOYH.

customers  orders

customerid char(5) not null orderid integer not null

companyname varchar(40) not null customerid char(5) not null

contactname char(30) null  orderdate date null

address varchar(60) null shippeddate date null

city char(15) null freight money null

phone char(24) null  shipname varchar(40) null

fax char(24) null shipaddress varchar(60) null

quantity integer null

VYnpaxuenue 7

Ucnonws3yss uacTpykimio ALTER TABLE, no6aBeTe B Tabmuily orders HOBBIA
croniberr shipregion. Cronben AOMKEH MMETh IEJIOYMCIACHHBIM THIT JaHHBIX M Pa3peliaTh
3HayeHust NULL.

VYnpaxnenue 8

Ucnonw3ys nactpykuuto ALTER TABLE, u3menurte tumn gaHabIx crosiona shipregion
C IEJIOYUCTICHHOTO Ha OYKBEeHHO-IIUGPOBOH AnuHON § cMBoJoB. CTOI0EII MOKET COMEPKaATh
3HayeHust NULL.

VYnpaxuenue 9

Y nanvre co3IaHHBIN paHee cTonoer shipregion.

VYnpaxuenue 10

JaliTe TOYHOE OMUCAHUE MPOUCXOASAINIEMY MPH YIAICHUH TAaOIUIBI C MOMOIIBIO
unctpykuuu DROP TABLE.

VYnpaxunenue 11

Coznaiite 3aHOBO TabmuIel customers U orders, yCOBEPIIEHCTBOBAB UX OIpe/eICHHE
BCEMU OTPAHWYCHUSMU TICPBUYHBIX M BHEITHUX KITFOUCH.

VYnpaxuenue 12

Ucnons3yst cpeny SQL Server Management Studio, mnompoOyiiTe BCTaBUTh
CIIETYFOIIYI0 HOBYIO CTPOKY B Tabuiry orders:

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

[Touemy crucTeMa OTKa3bIBAECTCSA BCTABISATH 3Ty CTPOKY B TaOIHIly?

Ynpaxuenue 13

Ucnons3ys unctpykunto ALTER TABLE, onpenenurte 3HaueHHE MO YMOJYAHUIO
ctonbua orderdate Tabnuip! orders B BUi€ TEKYIIEH JaThl 1 BPEMEHU CUCTEMBI.

VYnupaxuenue 14

Ucnions3ys uncrpykiuto ALTER TABLE, co3naiite orpanudeHue ais oOecrieueHust
[EJOCTHOCTH, OTPaHUYUBAIONIEE JTOMYCTUMBbIE 3HAUY€HHUs CTONOIa quantity Tabmuisl orders
IMana3oHoM 3HaueHu# ot 1 1o 30.

VYnpaxuenue 15

Oto0Opa3zute BCce OrpaHUYCHUS 1T 0OCCIICUCHHS TIEJIOCTHOCTH TabIuIlhl orders.

VYnpaxuenue 16

[TonbiTaiiTech ynanuTh NEpBUYHBIA KiMod Tabmuubl customers. [louemy 31O He
ynaercs?

VYnpaxuenue 17

VYnanure orpaHudeHue st o0ecredeHus MeNTOCTHOCTH prim_empl, onpeneieHHOE B
npumepe 7.

VYnpaxunenue 18

B taGmuie customers m3MeHUTE UM CTOJIOIA City HA town.

IIpakTuyeckas padora Ne 3 3anpocsl
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ens:

Paccmotpets onepatopsl yactu DML sa3b1ka SQL

¢ WNuctpyknus SELECT. Ee npemnoxeHust u GpyHKIUHA
¢ [Tonzanpocsl

¢ Bpemennsie Tabmauiis1

¢ OrniepaTopbl COeTMHEHUS

¢ CBsi3aHHBIE [1013aIPOCHI

¢ TabGnuuHbIe BRIPAXKCHUS

VYnpaxxuenus

Vnpaxuenue 1

BeimosiHuTEe BEIOOPKY BCEX CTPOK M3 Tabmiisl WOrks_on.

VYnpaxuenue 2

BrinonuuTe BIOOPKY TaOEIbHBIX HOMEPOB BCEX COTPYIHUKOB C JOKHOCTBIO KIIEPK

(clerk).

VYnpaxuenue 3

BoinosniHuTe BBIOOPKY TaOENbHBIX HOMEPOB BCEX COTPYJIHUKOB, KOTOpbIE pabOTaroT
HaJ TPOEKTOM P2 u 4eil TabenbHbIi HOMep MeHbine, ueM 10 000. Pemmrte 3Ty 3amauy,
UCTIONB3Ys JIBa Pa3JIMYHbIX, HO SKBHBAJICHTHBIX 3aIpoca ¢ MHCTpyKIuei select.

VYnpaxunenue 4

BoinonHuTe BBIOOpKY TaOEIbHBIX HOMEPOB BCEX COTPYIHHUKOB, KOTOpHIE HE
OpUCTYNIIIU K paboTe Haj mpoekToM B 2007 T.

VYnpaxuenue 5

BeimonauTte BBIOOPKY TaOenbHBIX HOMEPOB BCEX COTPYAHHUKOB Tmpoekta Pl c
BEJIYLIMMU JOJDKHOCTSIMH (T. €. aHanuTuk analyst u Mmenempkep manager).

VYnpaxuHenue 6

BoinosniHuTe BBIOOPKY BCEX COTPYAHMKOB MpOEKTa P2, 4Ubsi JOJDKHOCTh €IIE He
orpezeneHa.

VYnpaxuenue 7

BeinmonHuTe BBIOOPKY TaOenbHBIX HOMEPOB M (paMMIMK COTPYAHUKOB, YbM HUMEHA
cojziepskart e OykBbI "t".

VnpaxHenue 8

BoinonHuTe BBIOOPKY TaOEIbHBIX HOMEPOB M MMEH BCEX COTPYIHHKOB, Y KOTOPBIX
BTOpas OykBa (pamuimu "o" win "a" (OyKBbI aHTTIHICKHE) U TTOcaeiHue OyKBbI amuauu "es".

VYnpaxuenue 9

BeinonHuTe BbIOOPKY TaOEIbHBIX HOMEPOB COTPYIHUKOB, YbH OTAEIbI PACIIOI0KEHBI
B Cuoatie (Seattle).

VYnpaxuenue 10

BoinonnuTe BbIOOPKY (amMuiauii U HMMEH COTPYJHUKOB, KOTOpBIE MPHUCTYNWIH K
pabote Hax npoekTamu 4 ssHBaps 2007 r.

VYnpaxnenue 11

CrpynnupyiTe Bce OTAEIBI 10 UX MECTOHAXO0XACHHUIO.

VYnpaxuenue 12

OO6mwsacuuTe pazauy Mexay npemioxkenusmu DISTINCT u GROUP BY.

VYnpaxuenue 13

Kak mpennoxxennue GROUP BY oOpaGatsiBaer 3nauenus NULL? Ilogo6ua nm sta
00paboTka 0OBIYHOM 00pabOTKE ATUX 3HAYCHUI?

VYnpaxuenue 14

OOwsicante  pasHuny Mexay  arperatHeiMu  pyHkmmsiva  COUNT(*)  w
COUNT((column) .

VYnpaxuenue 15

BrimosnauTe BHIOOPKY HanOOJbIIEro TaOEIbHOT0 HOMEpa COTPYAHHKA.

VYnpaxuenue 16
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BrinonHuTe BEIOOPKY TOKHOCTEH, 3aHUMAEMbIX OOJIbIIE, YEM JBYMS COTPYIHHKAMH.
Ynpaxuenue 17

BeinonHuTe BBIOOPKY TaOEJIBHBIX HOMEPOB COTPYAHUKOB, KOTOPbIE WM HMEIOT
JODKHOCTB Kiepk clerk, mim padoraror B otaene d3.

VYnpaxuenue 18

OO0bsicHUTE, TOYEMY CIIEIYIONIMM 3apOC HEeNPaBUIIbHBIN.

SELECT project name FROM project WHERE project_no =

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

HcnpaBbTe CHHTAKCUC 3aI1poca.

VYnpaxuenue 19

KakoBo mpakTuyeckoe NpUMEHEHUE BPEMEHHBIX Ta0uuI?

Ynpaxuenue 20

OOBsICHUTE Pa3HUILY MEXK]Ty TII00TBHBIMU U JIOKAIBHBIMU BPEMEHHBIMH Ta0JIUIIAMHU.

[TPUMEYAHUWE

B pemenusx Bcex MOCIHEAYIOMIMX YHPAKHEHUH MO ONEpalud COeIUHEHHS
UCIIONIb3YUTE SIBHBIA CHUHTAKCHC.

VYnpaxuenue 21

Co3zpaiite crnenyrole coeMHeHNs TabuIl Project u Works_on, BBIMTOJIHUB:

. €CTECTBEHHOE COEMHEHMUE;

. JIEKapTOBO MPOU3BEICHHE.

Yupaxuenue 22

CKOJIBbKO YCIIOBHI COeIMHEHUSI HEOOXOAMMO JIs COeTUHEHUS B 3ampoce N tadnui?

Ynpaxuenue 23

BreimonnuTte BBIOOpKY TaOeNbHOTO HOMEpa COTPYAHHUKA M JOJDKHOCTH U1 BCEX
COTPYAHHUKOB, paboTaroIuMX Haja mpoekToM Gemini.

Vnpaxunenue 24

BrimosanTe BRIOOPKY UMEH U (haMHIIHIA BCEX COTPYAHHUKOB, paOOTAIOIINX B OTIEIE

Research unm Accounting.

Yupaxuenue 25

BeimonHuTe BBIOOPKY BCEX JaT Hadana paboTel aas Bcex kiepkoB  (clerk),
paboTaronux B otzene dl.

VYnpaxuenue 26

BrmonanTe BRIOOPKY BCEX MPOEKTOB, HAJ KOTOPHIMH Pa0OTAIOT JIBOE WM OOJIbIIE
COTPYIHHUKOB C JIOJDKHOCTBIO Kiepk (clerk).

VYnpaxuenue 27

BrimostHuTe BRIOOPKY MMEH B (DaMUJIM COTPYIHUKOB, KOTOPBIE UMEIOT JIOJKHOCTH
MeHeKep (manager) u padoTtaroT Haja poekToM Mercury.

Ynpaxuenue 28

Breimonuute BBIOOPKY MMeH W (aMuUIMil BCEX COTPYAHHKOB, KOTOpHIE Hadaau
paboTaTh HaJ TPOSKTOM OJHOBPEMEHHO, IO KpalHEeW Mepe, €Ie C OJHHM JIPYTUM
COTPYTHUKOM.

VYnpaxuenue 29

BrimonnuTte BHIOOPKY TaOENbHBIX HOMEPOB COTPYJHUKOB, KOTOPBIE KUBYT B TOM K€
ropone, rae Haxoautces ux otaen. (Mcnomp3yiite pacimpenHyto tabmuiyy enployee enh
0a3bl maHHbIX Sample.)

VYnpaxuenue 30

BrimonnuTe BRIOOPKY TabeIbHBIX HOMEPOB BCEX COTPYAHUKOB, paOOTAIONINX B OT/ENE
mapketuara marketing. Cosnmaiite 1Ba paBHO3HAYHBIX 3aIpOCa, UCIIOIB3Y:

. orepaTop COSeANHEHHUS,

. CBSI3aHHBIN OA3AIPOC.
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IpakTnyeckas padora Ne 4. Xpannmblie mpoueaypbl U onpeaeisieMbie M0Jb30BaTeJaeM

GyHxuun
Lens:
[To3HaKOMUTBCS C MakeTaMH U mognporpaMMamu SQL
¢ [TponierypHble paciiupeHus
¢ XpaHuUMBbIE IPOLIETYPbI
¢ Onpenensiemble 110J1b30BaTeNeM QYyHKIUH
YnpaxHeHus

VYnpaxuenue 1

Cosmaiite maker s BcraBku 3000 ctpok B Tabmuiry employee. 3xauenus crosioia
€Mp_NO A0JKHBI OBITH OJHO3HAYHBIMU B auama3one oT 1 1o 3000. Becem suelikam cTon0110B
emp_Iname, emp_fname u dept_no mnpucBamBarorcs 3Hauenus "Jane", "Smith" u "d1"
COOTBETCTBEHHO.

VYnpaxuenue 2

M3meHuTe naker u3 ynpaxHeHusi 1 Takum o0pa3omM, YTOOBI T€HEPUPOBATH CITy4YalHbIE
3Ha4YeHHs Ui cTojOna emp_no, ucrnonssys ¢ynkuuio RAND. (Iloxckaska: miist momydeHus
CIy4alHBIX 3HAYEHHI UCTOb3yiTe cuctemubie pynkimun DATEPART u GETDATE.)

IIpakTuyeckas padora Ne 5. Unaexcsl. IIpeacraBiienus

[ens:

PaccMOTpeThMHACKCH U UX POJIb B ONTHUMH3AIMM BPEMEHH BBIIIOJIHEHHUS 3allPpOCOB, a
TaKXke 00BEKTHI 0a3bl TaHHBIX, KOTOPHIE HA3BIBAIOTCS MPEACTABICHUIMHI

¢ OO011ue cBEaEHUS
S3pik Transact-SQL u uHIEKCHI
PexoMenaanuu mo co3gaHuIo ¥ UCIOIb30BAHUIO HHIEKCOB
CrernuanbHbIe TUTIBI HHACKCOB
WNuctpykuun s3sika DDL u npencrasinenus
Nuctpykuuu s3p1ka DML u ipencraBienus
WNHpekcrupoBaHHbBIE IPEICTABIICHUS

YnpaxHeHus

Vnpaxnenue 1

CoznaiiTe HEKJIaCTEpU30BaHHBIN MHAEKC Il cTonOma enter date TaGnuisl works on,
C 3aMOJIHEHUEM MTPOCTPAHCTBA KaXK/I0M CTpaHUIBI TUCThEB UHIeKca Ha 70%.

VYnpaxuenue 2

Co3paiiTe OAHO3HAYHBIM COCTABHOM MHJEKC Ui CTONOIOB emp Iname u emp fname
tabnuiel employee. byner nu kakas-nmuOo pa3HMIlA, €CTU U3MEHUTh TOPSAJIOK CTOJNOIIOB B
COCTaBHOM HMHJIEKce?

Vnpaxuenue 3

Kak ynmanmute WHIEKC, KOTOPBIA OBLI HESBHO CO3[aH MJIs MEPBHYHOTO KITHOYa
TaOIUIBI?

VYnpaxuenue 4

W3noxuTe 10CTOMHCTBA U HEIOCTATKH UHJEKCOB.

B cunenyrommx uyeThlpex yYHIpaKHEHUSX CO3/1aliTe€ HWHIEKCHI, KOTOPBIE MOBBICST
MIPOU3BOUTENBHOCTD 3ampocoB. [Ipeamonaraercs, 9ro Bce Tabmuibl 0a3bpl JaHHBIX sample,
UCTIOJIb3YEMbIE B 3TUX YNPAKHEHUSIX, UMEIOT OOJIBIIOE KOJTMYECTBO CTPOK.

VYnpaxuenue 5

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

Yupaxuenue 6

> & & 6 oo
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SELECT emp no, emp fname, emp Iname FROM employee WHERE emp Iname =
'Hansel' AND emp fname = 'Elke’

Yupaxuaenue 7

SELECT job FROM works on, employee

WHERE employee.emp no = works on.emp no

VYnpaxuaenue 8

SELECT emp Iname, emp fname FROM employee, department

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

VYnpaxuenue 9

CoznaiiTe npencraBieHUe, COJAEpIKallee JaHHbIE ISl BCEX COTPYAHHUKOB, KOTOpBIE
paboraroT B otaene dl.

Ynpaxuenue 10

Co3pmaiite mnpeacraBieHue Uil Tabmuibl project, uYTOOBI COTPYAHUKH MOIJIH
IPOCMAaTPUBAThH BCE JAHHbIC ITON TaOJHUIIBL, 32 HCKIIOYEHHUEM cTo0mIa budget.

VYnpaxuenue 11

Co3maiiTe peacTaBiIeHUE, CoIeprKaliee UM 1 (paMuIINK BCEX COTPYIHHUKOB, KOTOpPbIE
HavyaJim padoTaTh HaJl CBOMMHU MMPOSKTaMU BO BTopoi mmosouHe 2007 T.

Yupaxuenue 12

Beinonnute ynpaxsenue 11, neperMeHoBaB HCXOAHbIE cTONOLBI emp fname u

emp_Iname B first u last cooTBeTCTBEHHO.

VYnpaxuenue 13

Hcnonp3ys npeacraBieHue B yIpaXHEHUH 9, 0TOOpa3uTe MOJIHbIE CBEIECHUS JUIsl BCEX
COTPYJIHUKOB, 4bsl (pamMuiiusi HaunHaeTcs ¢ OykBol "M".

Ynpaxuenue 14

Co3paiite mpencTaBieHue, coeprKalllee MOJIHbIe CBEJCHUS JJIs BCEX MPOEKTOB, HaJ
KOTOPBIMH paboTaeT COTPYIHUK 1O dammiuy Smith.

VYnpaxuenue 15

Monuduuupyiite ycioBue NpeCTaBIeHUs B YIPaKHEHUU 9 (MCIIONIb3Ysl HHCTPYKIINIO
ALTER VIEW), utoObl mpeacTaBieHle BO3BpaIIalo JaHHBIE BCEX COTPYIHUKOB, KOTOPHIE
paborarot B otaene d1 winum d2 wim B 000uX OTAENaX.

VYnpaxuenue 16

VY nanute npencraBleHNe, CO3aHHOE B ynpaxkHeHHH 11. UTo mpousoiaer BeiencTeue
ATOrO € IPEACTABICHNUEM, CO3/IaHHBIM B YIIPaKHEHUU 127

VYnpaxuenue 17

Hcnone3ys npeiacraBieHue U3 ynpaxHeHus 10, BCTaBbTe [JaHHBIE JII HOBOTO
IIPOEKTa, HOMEp KOTOpOro p2, a ums - Moon.

VYnpaxuenue 18

Coszmaiite peacrasienue (¢ npeniaoxxkennem with check option), conepxariee nmena
U (paMuIMM Bcex COTPYTHHUKOB, uei TabenbHbI HOMep MeHblue, yeM 10000. Mcnons3ys 310
IpeJICTaBICHNE, BCTaBbTE JIaHHBIE /11 HOBOro coTpyaHuka no ¢amunuu Kohn, TaGenbHbIi
HOMep KoToporo 22123 u koTopslil paboTaet B otaene d3.

VYnpaxuenue 19

Beinonnute ynpaxsenue 18, He ucnonssys npemioxenne WITH CHECK OPTION,
U OTIpe/IeTIUTE Pa3HUILy OTHOCUTEIHHO BCTABKU HOBBIX JIaHHBIX.

VYnpaxuenue 20

Cosznaitre mpeacrasinenne (¢ npempioxennem WITH CHECK OPTION), conepxkariee
MOJIHBIE CBE/ICHUS U3 TaOmuibl works on i1 BceX COTpyIHUKOB, KOTOpble Hayallu paboTaTh
Haja cBouMHu npoektamu B 2007 u 2008 rr. 3ateM [Uisi COTpYJIHUKA C TaOEIbHBIM HOMEPOM
29346 uzmenute aAaty Havaja paboThl Haj poekToM Ha 06/01/2006.

Ynpaxunenue 21

Beinonnute ynpaxsenue 20, He ucnonssys npemioxenne WITH CHECK OPTION,
U OTIpe/IeTTUTE Pa3HUIly KacaTeabHO MOAU(PUIIMPOBAHUS TAaHHBIX.
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IIpakTnyeckas padora Ne 6. Tpanzakuumn

Lens:

PaccMoTpers MozenM OJHOBPEMEHHOTO KOHKYPEHTHOro JaocTymna. Peanusanus
TpH3aKIUH. 3y4uTh OHATHE OJOKUPOBOK U YPOBHEH U30JIALIHMA

TeopeTtnueckas 4acTb

Monenu 0 JHOBPEMEHHOTO KOHKYPEHTHOTO JJOCTYTIA

Komnonent Database Engine moanep:kuBaer aBe pa3zHble MOJAEIH OAHOBPEMEHHOIO
KOHKYPEHTHOTO JIOCTYyTIa!

¢ MECCUMHUCTUYECKUN OJTHOBPEMEHHBIM KOHKYPEHTHBIH TOCTYII;

¢ ONTUMHUCTUYECKUN OJJHOBPEMEHHBI KOHKYPEHTHBIN JTOCTYII.

B Momenu neccuMHCTUYECKOTO OJIHOBPEMEHHOTO KOHKYPEHTHOIO JIoCcTyna Juis
NPEJOTBPALICHNUS OJHOBPEMEHHOTO JOCTYIA K JaHHBIM, KOTOpBIE HCIIOJB3YIOTCS IPYTUM
MPOLECCOM, MPHUMEHSIIOTCS ONOKUpOBKH. VHBIMU clloBaMu, cHcTeMa 0a3 JaHHBIX,
UCIOJIB3YIOLIasl MOJIEJb NECCUMHCTUYECKOTO OJIHOBPEMEHHOTO KOHKYPEHTHOIO JOCTYIIa,
MpeIoiaraeT, 4To MEeXAy JBYMsl HIIM OOJBIIUM KOJUYECTBOM IPOIIECCOB B JHO0OE BpeMs
MOYKET BOHUKHYTh KOH(IMKT U IO3TOMY OJIOKHUPYET pecypchl (CTPOKY, CTPaHUILY, TaOIHILy),
KaK TOJbKO OHHU MOTPeOYIOTCA B T€UEHHE Mepuojaa TpaH3akuuu. Kak Mbl yBUAMM B pasnl.
"BiiokupoBka" 3T0i1 pabOThI, MOJACIb MECCUMUCTUYECKOTO OJTHOBPEMEHHOTO KOHKYPEHTHOTO
JOCTyIa YCTaHABJIMBAeT OJOKUPOBKY C O0OECIeYeHHEeM pa3[esieMoro J0CTyna, HHaue
HEMOHOMOJIbHYIO OoKHpoBKYy (shared lock) Ha cumThIBacMBbIC JaHHBIE, YTOOBI HHKAKON
Ipyrod nmpolecc He MOI U3MEHUTh OTU JaHHble. Kpome »3Toro, MexaHusm
NECCUMUCTHYECKOTO  OJHOBPEMEHHOTO  KOHKYPEHTHOTO  JIOCTyNla  YCTaHABJIHMBAET
MOHOIIOJIbHYI0 OOKHUpOBKY (exclusive lock) Ha wu3MmeHsiemble naHHBIE, YTOOBI HUKAKON
JPYTOM MpOoIecC He MOT UX CUUTHIBATH MJIM MOAU(DHUIINPOBATD.

Pabota onTUMUCTHYECKOTO OJHOBPEMEHHOIO0 KOHKYPEHTHOTO JOCTyla OCHOBaHAa Ha
NPEIIOI0KEHUH MaJIOBEPOSTHOCTH M3MEHEHHS JaHHBIX OJHOM TpaH3aKIWEH OJHOBPEMEHHO
¢ apyroii. Kommnonent Database Engine mpumeHsieT ONTMMHUCTHUECKHH OJHOBPEMEHHBIN
KOHKYPEHTHBIH JJOCTYII, IIPH KOTOPOM COXPAHSIOTCS CTapble BEPCUH CTPOK, U JIF0O0H Tporiecce
IPU YTEHUU JIaHHBIX MCIIOJB3YEeT Ty BEPCHIO CTPOKH, KOTOpas Oblja aKTMBHOM, Korja OH
Hauyan ureHue. [loaTromy mpomecc MOXeT MOAUPUIMPOBATH JaHHbIE O€3 KaKUX-TM00
OTpaHUYEHUH, MOCKOJBbKY BCE Jpyrue MpOLEcChl, KOTOPbIE CUUTHIBAIOT 3TH K€ JaHHBIE,
HCIOJIb3YIOT CBOIO COOCTBEHHYIO COXpaHEHHYIO Bepcuio. KoH(UIMKTHAsI cCUTyalus BO3MOYXKHA
TOJILKO IPU TOMBITKE JBYX ONEpaluii 3aMCH UCMOIb30BaTh OJIHU U T€ K€ JAaHHble. B TakoM
clly4ae cucTema BbIJaeT OMIMOKY, KOTopasi 00pabaThiBaeTCsl KITMEHTCKUM MPUIIOKEHUEM.

[TPUMEYAHUE

[ToHATHE ONTUMHCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO JOCTyINa OOBIYHO
ompenensercs B Oojee MIMPOKOM cMmbicie. Pabota ympaBieHHs ONTHUMUCTHYECKOTO
OJIHOBPEMEHHOT'0 KOHKYPEHTHOT'O JIOCTyIla OCHOBaHa Ha IMPEANOJIOKEHUH MaJOBEPOSTHOCTU
KOH(JIMKTOB MEXJY HECKOJBKMMHU I0JIb30BATENSIMH, TOATOMY pa3peliaeTcss HCIOJHEHHE
TpaH3aKIMi 0€3 YCTaHOBKH OJIOKMPOBOK. TOJBKO KOTJA TOJH30BATENb ITBITACTCS U3MEHHUTH
JTaHHbIE, BBIMIOJIHSAETCS MPOBEPKA PECYPCOB, YTOOBI ONpEAETUTh Halnuue KoH(IMKTOB. Ecnn
TaKOBBIE BO3HUKIIH, TO TIPHIIOKEHHUE TPEOYeTCS epe3anyCTHTh.

Tpan3zakuuu

TpaH3akius 3aJaeT TOCJIeIOBAaTeIbHOCTh WHCTPYKIMKA si3bika  Transact-SQL,
OPUMEHSIEMYIO MporpaMMHCTaMH 0a3bl JaHHBIX JUIS OOBEAMHEHUS B OAMH IMAaKeT omeparui
YTEHUsST W 3aluiCHh i1 TOTO0, 4YTOOBl cucTemMa 0a3bl JaHHBIX MOTJa O0eCreYuTh
COIJIACOBAHHOCTH JaHHBIX. CyIlleCTBYeT /1Ba TUIA TPAH3AKIUH.

¢ HesBHas TpaH3akumsi — 3ajaeT 00yl OTAENbHYI0 HHCTPYKILHIO Insert,
update win delete kak eMHUILY TpaH3AKIUH.
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¢ SIBHas TpaH3aKIUs — OOBIYHO ATO T'PYIAa HHCTPYKIUHK si3bika Transact-SQL,
HAyaJo M KOHEIl KOTOPOi 0003Ha4Yal0TCs TAKUMH HHCTPYKIMAMH, Kak begin transaction,
COMMIT u ROLLBACK.

CaolicTBa TpaH3aKIuil
Tpanzakuum 007amarOT  CIEAYIOIIMMH  CBOMCTBaMH, KOTOpPBIE BCE BMECTE
obo3nauatotcst cokpamienneM ACID (Atomicity, Consistency, Isolation, Durability):

¢ aTomMapHOCTh (Atomicity);

¢ cornacoBanHocTh (Consistency);
¢ n3oaupoBaHHOCTh (Isolation);

¢ nonroBedHocTh (Durability).

[ToBTOpHUTE 1O JIEKUIMOHHOMY MaTe€pHally, 4TO O3HA4arOT 3T CBOMCTBA.

WNucrpykuuu Transact-SQL u Tpanzakuuu

st paboThl ¢ TpaH3akIUsAMU 361K Transact-SQL mpemocTaBiseT cieayronue mecTb
WHCTPYKLUN:

¢ BEGIN TRANSACTION;

BEGIN DISTRIBUTED TRANSACTION;
COMMIT [WORK]J;

ROLLBACK [WORK];

SAVE TRANSACTION;

SET IMPLICIT_TRANSACTIONS.

Unctpykuus BEGIN TRANSACTION 3amyckaer tpan3akiuio. CHUHTaKCHC STOM
MHCTPYKLUHU BBIMJISAUT CIIETYIOIIUM 00pa3oM:

BEGIN TRANSACTION [{transaction_name | @trans_var}

[WITH MARK [ ’description ']]]

B mapamerpe transaction_name yka3siBaeTcsi HUMsI TPaH3aKLUH, KOTOPOE MOXKHO
UCTIONB30BaTh TOJBKO B caMOW BHEImIHEW mape BioxeHHbIX wuHCTpyKimii BEGIN
TRANSACTION/COMMIT wmu BEGIN TRANSACTION/ROLLBACK. B mapamerpe
(@trans_var yka3bpIBaeTCid HMMs ONPEIENIIeMOIl IMOJIb30BaTeIeM MEPEMEHHOM, coJiepiKalieit
neiictBuTenbHOE UMs TpaH3akuuu. [lapamerp with mark ykasbiBaer, 4To TpaH3aKIUs J0JKHA
ObITh OTMEYEeHa B KypHasie. ApryMeHT description — 3TO CTpOKa, ONHMCHIBAIOLIAs 3Ty
oTMeTKy. B cnyuae wucnonw3oBaHus mnapamerpa with mark TpeOyercs yka3zaTh HMs
TpaH3aKIINH.

Wuctpykunsa BEGIN DISTRIBUTED TRANSACTION 3amyckaeT pacnpeIeneHHy0
TpaH3aKIMio, KoTopas ynpasisiercss Microsoft Distributed Transaction Coordinator (MS DTC
— KOOPJMHATOPOM paclpe/ieleHHbIX TpaH3akuuii Microsoft). Pacnipenenennast TpaH3akius
— 3TO TpaH3aKLUs, KOTOPasl NCIOJIb3YETCsl Ha HECKOIBbKUX 0a3ax JaHHBIX M Ha HECKOJbKHUX
cepBepax. IloaTomy 1 TakuxX TpaH3akUMid TpeOyeTcss KOOpAMHATOp AJS COIIaCOBaHMS
BBIMIOJITHEHUsS] ~ MHCTPYKUMH Ha  BCEX  BOBJIEUEHHBIX  cepBepax. KoopauHaropom
paclpeneIeHHOM TpaH3aKLMM SIBISIETCA  cepBep, 3amycTuBmnii uHCTpykiuro BEGIN
DISTRIBUTED TRANSACTION, u mo3TOMy OH ¥ YIPaBIs€T BBINOJTHEHUEM
pacnpeneneHHON TpaH3aKLNK.

Nuctpykims COMMIT WORK ycrmenmHo 3aBepiaeT TpaH3aKIHIO, 3allyHICHHYIO
uHcTpykuuein BEGIN TRANSACTION. Oto o3Hayaet, 4TO BCE BBIIIOJIHEHHBIE TPAH3aKLUEN
u3MeHeHus GuKkcupyroTes u coxpansitores Ha auck. Macrpykiuss COMMIT WORK sBasiercst
cTaHgapTHOH ¢Gopmoii 3Toi uHCTpykuuu. McemonszoBath mnpeanoxkenne WORK  He
00513aTeNIbHO.

B npotusononoxuocts nHCTpykimn COMMIT WORK, unnctpykims ROOLBACK
WORK coobmiaer 0 HeycneurHoM BBIIOJHEHUH TpaH3akuuu. [IporpaMMUCTBI MCHONIB3YIOT
3Ty MHCTPYKLMIO, KOIJIa OHM IIOJIAraloT, uTo 0a3a JaHHBIX MOXKET OKa3aTbCsi B
HECOTJIACOBAHHOM COCTOSIHMM. B TakoM ciyuyae BBINOJHSETCS OTKAaT BCEX MPOU3BEIECHHBIX
UMHCTpyKUMsAMU TpaH3akiuuun wusmeHeHuid. Muctpykums ROLLBACK WORK  sBasercs

* & & o o
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ctaHfgapTHod ¢dopmor d3Tod wHCTpykumu. Vcnonb3oBate mnpemioxenne WORK He
00513aTeNbHO.

WucTpykuus save transation yCTaHaBJIMBAET TOYKY COXPAHEHHUS BHYTPU TPaH3aKIUU.
Touka coxpaHeHus (savepoint) ormpenenseT 3aJaHHYIO TOYKY B TpaH3aKIMH, TaK YTO BCE
MOCIEAYIOIUE U3MEHEHHS JTaHHBIX MOTYT OBITh OTMEHEHBI 0€3 OTMEHBI BCEeW TpaH3aKLUU.
([ oTMeHBI BCel TpaH3aKIMK IpUMeEHsieTcss HHCTpyKuus rollback.)

Kak BbI yxe 3Haere, Kaxaas MHCTpykuusa Transact-SQL Bcerna sBHO WM HESBHO
NPUHAIISKUT K TpaH3akuuu. s ynosierBopeHus TpeboBanuii cranaapta SQL KoMIoHeHT
Database Engine npenocraisieT noAaep XKy HesiBHBIX TpaH3akuuid. Korga ceanc padoraer B
peKUME HESBHBIX TpPaH3aKIHMi, BBIMOJIHSEMbIE HMHCTPYKIIMM HESBHO BBLAAIOT WHCTPYKIIUU
BEGIN TRANSACTION. DT0 03Ha4aer, 4yTo AJis TOro 4ToObl HaYaTh HESBHYIO TPAH3aKIIHIO,
MOJIb30BATENI0 WM Pa3padOTYMKy He TpeOyercs Hu4yero aenarb. Ho KakIyro HEsBHYIO
TPaH3aKLHMIO0 HY>KHO WJIU SIBHO 3a()MKCUPOBATH WIN SIBHO OTMEHUTH, UCIOJIb3YsI MHCTPYKLIUU
COMMIT unu ROLLBACK cootBetrcTBeHHO. Eciu Tpan3akiuio siBHO He 3a(pUKCUPOBATH, TO
BCE M3MEHEHUs, BBIIIOJIHEHHBIE B HEW, OTKATHIBAIOTCS MIPU OTKJIIOUEHUH TOJIb30BATENS.

s paspelieHus HESBHBIX TpaH3aKUUI rapameTpy SET
IMPLICIT TRANSACTIONS HeoOxoaumo mnpucBouth 3HaueHue ON. DTO yCTaHOBUT
PeXUM HESBHBIX TpaH3aKUMW s Tekyllero ceanca. Korga ajis coeaMHEHMs] yCTaHOBIJIEH
peKUM HESABHBIX TpPAH3aKIUN M COEIMHEHHE B JaHHBIM MOMEHT HE MCHOJb3YeTCSd B
TpaH3aKLMHU, BBIIIOJHEHNUE JIF000H U3 CIeAYIOIUX HHCTPYKIMN 3aIlyCKaeT TPaH3aKIUIO:

ALTER TABLE FETCH REVOKE

CREATE TABLE GRANT SELECT

DELETE INSERT TRUNCATE TABLE

DROPTABLE OPEN UPDATE

WHpIMH cI0BaMH, €CIIM UMEETCS MOCIEA0BAaTEIbHOCTh MHCTPYKIUI U3 MPEAbIAYIIETO
CIMCKa, TO KaX/1asi U3 3TUX UHCTPYKIUN OyAeT NpeCTaBIATh TPAaH3AKLHUIO.

Havano sBHO# Tpan3akiuu nomevaerca uHcTpykiueilt BEGIN TRANSACTION, a
okoHuanue — wuHcTpyKuuen COMMIT nmum ROLLBACK. fIBHBIE TpaH3akuMUd MO>KHO
BKJIaJbIBaTh JApyr B Jpyra. B Takom ciywae, kaxnaas mnapa uHcTpykuuid BEGIN
TRANSACTION/COMMIT wumn BEGIN TRANSACTION/ROLLBACK wucnonszyercs
BHYTpU KaXJI0M Takoil mapbl WM OOJBIIEr0 KOJWYECTBA BIIOKEHHBIX TpPAaH3aKIUH.
(BrosxeHHBIE TpaH3aKIUK OOBIYHO HMCIOJB3YIOTCA B XpAaHUMBIX MPOIEIypax, KOTOpbIE caMu
coJlep’KaT TpaH3aKUUMU U BBI3BIBAIOTCS BHYTPU JApyroil TpaHzakiuu.) ['nmoOanbHast
nepeMeHHas (@@trancount COJEPKUT 4YHCIO AaKTUBHBIX TpaH3aKIMHA I  TEKYIIEro
HOJIb30BATES.

Nuctpykuun BEGIN  TRANSACTION, COMMIT u ROLLBACK wmoryT
HCIIOJIb30BAThCSl ¢ UMEHEM 3ajaHHON TpaH3akiuu. (MMmenoBanHas nHerpykuust ROLLBACK
COOTBETCTBYET WM MMEHOBAaHHOW TpaH3akuuu, uin uHCTpykuuu SAVE TRANSACTION c
TakKUM >K€ HMMeHeM.) VIMeHOBaHHYIO TpaH3aKIMI0 MOKHO HPHUMEHSTh TOJIBKO B CaMOil
BHemHell nape BinokeHHbIX MHCTpyKUuii BEGIN TRANSACTON/COMMIT wunun BEGIN
TRANSACTION/ROLLBACK.

Kypnan Tpan3zakuuii

Pensimyonnble cuctemMbl 0a3 JaHHBIX CO3AAIOT 3alMCh JUISl KaKJIOro H3MEHEHHS,
KOTOpPbIE OHU BBIMOJHSIOT B 06a3e JaHHBIX B MPOIECCce TPaH3aKIUU. DTO TpeOyeTcs Ha cirydai
OIIMOKY MPH BBINOJIHEHUU TPaH3aKIUU. B Takoil cuTyaluu Bce BBINOJHEHHbIE HHCTPYKIIUU
TPaH3aKIMM HEOOXOAMMO OTMEHMTh, OCYIIECTBHB s HUX OTKaT. Kak Toibpko cuctema
oOHapy»XUBaeT OUIMOKY, OHA HCIOJIb3YeT COXPaHEHHBIE 3alMCH, YTOOBbI BO3BpPATUTH 0azy
JAHHBIX B COIJIACOBAaHHOE COCTOSIHME, B KOTOPOM OHa Obla /0 Hayaja BBITOJHEHMS
TpaH3aKIIUH.

Komnonent Database Engine coxpansieT Bce 3TH 3alIMCH, B 0COOEHHOCTH 3HAYCHHS 10
U TOCJe TpaH3aKUUH, B OJHOM WM Ooiyiee (ailyioB, KOTOpbIE HA3BIBAIOTCS >KypHaJaMHU
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TpaH3akiui (transaction log). Jns kaxkmoi 0a3pl JaHHBIX BENETCS €€ COOCTBEHHBIN KypHAI
Tpan3akuuid. Takum 00pa3oMm, eciM BO3HHMKAET HEOOXOJUMOCTh OTMEHBI OJHOW WU
HECKOJIbKUX OTepanuil U3MEHEHHs JaHHBIX B TabMuIax Tekyueil 0a3bl JaHHBIX, KOMIOHEHT
Database Engine rcrionb3yeT 3anucu B KypHaJie TpaH3aKLIUi, YTOOBI BOCCTAHOBUTH 3HAYCHHS
CTONO1IOB TAabJIUI, KOTOPBIE CYIIIECTBOBAJIH /10 HaUaia TPaH3aKIIUU.

KypHan TpaH3akuui IpUMEHSETCS I OTKAaTa WIM BOCCTAHOBJIEHHS TpPaH3aKLMUU.
Ecnu B mpoiiecce BBINMONHEHUS TPaH3aKIMU €1Ie J0 €€ 3aBepUICHUs BO3HUKAET OIMIMOKA, TO
CUCTEMA HCIIOJIb3YET BCE CYLIECTBYIOLIME B JKypHaJe TPaH3aKUMM HCXOJHBIE 3HAYECHUS
3amuceil (KOTOpble HAa3bIBAIOTCA HMCXOIHBIMH oOpazamu 3amnuceid (before image)), 4ToOBI
BBINIOJIHUTh OTKAT BCEX M3MEHEHUH, BBIIOJHEHHBIX IOCiEe Hayasia TpaH3akuuu. IIponecc, B
KOTOPOM HCXOJHBbIE 00pa3bl 3amuceil M3 KypHayla TpaH3aKLIMHA MCIONB3YIOTCS AJs OTKaTa
BCEX M3MECHCHHMIA, HA3BIBACTCSI ONepaniell oTMeHbI 3anuceid (undo activity).

B kypHanmax TpaH3akIuil Tak)Ke COXpaHSIOTCS MpeoOpa3oBaHHBbIE 0Opas3bl 3amuceit
(after image). IIpeoOGpazoBanHbIle 00pa3bl — 3TO MOAUDUIIMPOBAHHBIC 3HAYCHHUS, KOTOPBIC
OPUMEHSIIOTCSL JUIsi OTMEHBI OTKaTa BCEX W3MEHEHUH, BBINOJHEHHBIX IIOCIE cTapTa
TpaH3aKLUMU. OTOT IPOLECC HAa3bIBAECTCS OINEpalved MOBTOPHOIO BBIINOJHEHUS JEHCTBUI
(redo activity) U mpuMeHsieTCs P BOCCTAHOBJICHUH 0a3bl TaHHBIX.

Kaxnoit 3amucu B KypHaje TpaH3aKIMP  IPUCBAUMBAETCS  OJAHO3HAYHBIN
uAeHTU(PUKATOP, Ha3bIBAEMBIM MOPSIKOBEIM HOMEPOM KypHasa Tpanizakiuu (log sequence
number mwim LSN). Bee 3anmucu xypHamna, SBISIOIIUECS YaCcThIO ONPEIeICeHHON TpaH3aKIInH,
CBS3aHBI JPYr C JIPYroM, 4TOObI MOXHO OBLIO HAWTH BCE YacTU STOW TpaH3aKIHUU IS
orepanuy OTMEHBI WK [TOBTOPA.

brnoxuposka

OnHOBpEeMEHHBIN KOHKYPEHTHBIH JOCTYI MOXXET BBI3BIBATH Pa3HBIC OTPHUIIATEIbHBIC
3¢ dexTsl, HampUMep YTEHHE HECYIIECTBYIOLIUX JAHHBIX WU MOTEPI0 MOIU(DUIIMPOBAHHBIX
JaHHBIX. PaccmoTpuM ciieryromuii NpakTHYEeCKUI IPUMED, WLTIOCTPUPYIOLIUN OJMH U3 3TUX
oTpulaTeNbHbIX 3 (dEKTOB, Ha3bIBaeMblil Ips3HbIM uTeHueM. [lomb3oBarens U u3 oTnena
KaJpOB MOJy4yaeT M3BEILEHUE, YTO COTPYAHHUK Jim Smith momensn mecto xurenbcrBa. OH
BHOCUT COOTBETCTBYIOILlEE M3MEHEHHE B 0a3y JaHHBIX A JAAHHOTO COTPYJIHHUKA, HO MpHU
pocMOTpe Ipyroi HHGopMaluu 00 3TOM COTPYIHUKE OH IIOHHMAET, YTO U3MEHMII aJipec He
Toro yesnoBeka. (B xommanum pabortaror 1Ba coTpyaHuKa o uMeHu Jim Smith.) K cuactslo,
MPUJIOKEHUE TO3BOJISIET OTMEHUTh 3TO U3MEHEHHE OJIHUM Ha)kaTheM KHOMKHU. OH HaKuMaeT
3Ty KHOIIKY, YBEPEHHBII B TOM, UTO JJaHHBIE I1OCJI€ OTMEHBI ONIepallii U3MEHEHHSI ajpeca yxe
HE coJiepKaT HUKAKOMW OIIMOKH.

B 10 xe camoe Bpems moib3oBarens U2 B OT/Aene NPOEKTHPOBAHUS OOpalaeTcs K
JaHHBIM BTOPOTrO COTpyAHMKa C¢ HMeHeM Jim Smith, yToOBl OTHpaBUTH €My JOMOM
MOCJIETHIOI TEXHUYECKYI0 JOKYMEHTALUIO, IOCKOJIbKY 3TOT CIy’XKallMuid peiko ObIBaeT B
oduce. OnHako nonb3oBatesb U2 oOpaTuics K 0a3e MaHHBIX IMOCIE TOro, KaK ajpec 3TOro
BTOPOTO COTPYJIHUKA ¢ UMeHeM Jim Smith ObuT OmMO0YHO U3MEHEH, HO J0 TOTO, KaKk OH OBLI
ucnpasiieH. B pe3ynbpTare muceMo OTHpaBisieTcsl HE TOMY ajpecaTy.

YroObl MpenoTBpaTUTh NOJOOHBIE NPOOIEMbI B MOJEIH IECCUMHCTHYECKOTO
OJIHOBPEMEHHOT'O KOHKYPEHTHOI'O JOCTyNa, Kaxaas cucTeMa yIpaBiieHUs 0azaMu JaHHBIX
JIOJDKHA Oo0JIajjaTh MEXaHW3MOM JUIsl YIPAaBICHHUS OJHOBPEMEHHBIM JIOCTYIIOM K JaHHBIM
BCEMHU Toyb3oBaresiMu. J[ins oOecriedyeHuss COTJIaCOBAaHHOCTH JIaHHBIX B Cily4ae
OJTHOBPEMEHHOT0 OOpalieHus K JaHHBIM HECKOJBKHUMH TOJb30BATENSIMU KOMIIOHEHT
Database Engine, mogo6no Bcem CYBJ/I, mpumensier OmoxkupoBku. Kakmas mpukiagHas
nporpamMMa OJOKHpyeT TpeOyemble el JaHHble, YTO TapaHTUpYeT, YTO HHUKakKas Ipyras
mporpaMMa He CcMOXeT MoauduuupoBath 3TH JAaHHble. Korjga papyras mnpukiagHas
porpaMMa MBITAETCS TOTYYUTh AOCTYII K 3a0JJOKMPOBAHHBIM JAHHBIM JUIS UX MOTU(UKALINY,
TO CHCTEMa WJIM 3aBEpILIAeT 3Ty MOMNBITKY OLIMOKOW, WM 3acTaBJISIET MpOrpaMMmy OKHUJATh
CHSTHS OJIOKUPOBKH.

biiokupoBka nMeeT HECKOIBKO Pa3HbIX CBOMCTB:
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1 JUTUTEIBHOCTH OJIOKMPOBKH;

¢ PEKUM OJIOKUPOBKH;

1 IPaHyJIIPHOCTH OJIOKUPOBKH.

JmuTensHOCTh OJOKMPOBKH — 3TO TEPHOJ] BPEMEHH, B TEYEHHE KOTOPOTO Pecypc

YAEPKUBACT ONpPENENCHHYI0 OJOKUPOBKY. JlIMTENbHOCTh OJOKMPOBKH 3aBHCUT, CpPEAM
IPOYEro, OT pekuMa OJIOKUPOBKH U BBIOOPA YPOBHSI H30JIALINH.

PexxuMbl GIIOKMPOBKHM M YPOBEHb T'PaHYJIAPHOCTH OJIOKMPOBKU PACCMATPUBAIOTCS B
CIIEIYIOLINX JIBYX pa3/ienax.

I[TPUMEYAHUE

[locnenyromee  0OCyXAE€HHE  OTHOCHTCA K  MOJAENIM  HECCUMHCTHUYECKOTO
OJIHOBPEMEHHOI'0 KOHKYPEHTHOIO J0CTyna. Mojenb ONTUMHCTUYECKOIO OJHOBPEMEHHOIO
KOHKYPEHTHOTO JOCTyIla OCHOBaHA Ha YNPaBJIEHUH BEPCHUAMHU CTPOK M pPacCMaTpUBACTCS B
KOHIIE 3TOI paboTBhI.

Pexxumebl 610kMpoBKH

PexxuMbl ~ OJIOKMPOBKM  ONpENENSIOT  pa3Hble  THUNBI  OJOKMPOBOK.  BwiGOp
OTIPENICIICHHOTO pPEXUMa OJIOKUPOBKM 3aBHUCHT OT THIA pecypca, KOTOpBIA Tpedyercs
3a0510kupoBaTh. [ OJIOKMPOBOK pecypcoB YpOBHS CTPOKM W CTPAHUIbI MPUMEHSIOTCS
CII/TyIOIIME TP TUIIA OIOKHPOBOK:

¢ paznensemas (shared, S);
* MoHoroapHas (exclusive, X);
¢ obOHosienus (update, U).

Paznensemas 6nokupoBka (shared lock) pesepBupyer pecypc (CTpaHUIly WIH CTPOKY)
TOJBKO JUIsl yTeHus. Jlpyrue mporeccbl HE MOTYT HM3MEHATh 3a0JIOKMPOBAHHbBIN TaKUM
o0pa3oM pecypc, HO, C JApPYroil CTOpOHBI, HECKOJBKO IPOLIECCOB MOTIYT OJIHOBPEMEHHO
HaKJIaJbIBaTh pa3JeiisieMylo OJIOKUPOBKY Ha OJIUH M TOT ke pecypc. IHbIMU clioBaMu, yTeHHE
pecypca c pazgenseMoil OJIOKMPOBKOW MOTYT OJIHOBPEMEHHO BBHITIOJHITH HECKOJIbKO
IPOLIECCOB.

MomnonosnbsHas 6mokupoBka (exclusive lock) pesepBupyer cTpaHuily Uiu CTPOKY ISt
MOHOIIOJIBHOTO HCHOJIb30BaHUsl OJHOW TpaH3akUuH. BIokupoBKa 3TOro THIA HMpUMEHSETCs
uHcTpykuusmMu DML  (insert, update wu delete), xotopble MomuduUUPYIOT pecypc.
MoHomnonbHy10 OJIOKMPOBKY HeNb3sd YCTaHOBUTb, €CIM Ha pECypc YyKe YCTaHOBJIEHA
paszensieMas MM MOHOIIOJIbHASI OJIOKMPOBKA APYTHM TIPOIIECCOM, T. €. Ha PECypC MOXKET
ObITh YCTaHOBJIEHA TOJBKO OJHAa MOHONOJbHas OyokupoBka. Ha pecypc (cTpanuiy wiu
CTPOKY) C YCTaHOBIIEHHOH MOHOIIOJIEHOM OJIOKUPOBKOW HEJb3s1 YCTAHOBUTH HUKAKYIO IPYTYIO
OJIOKHPOBKY.

[MTPUMEYAHUE

Cucrema 0a3 JaHHBIX AaBTOMAaTHYECKH BbIOMPAET COOTBETCTBYIOIIMHA PEXHUM
OJIOKHPOBKH, B 3aBUCUMOCTH OT TUIIA ONE€palUy (UTEHUE WU 3aIUCh).

brokupoBka oOHoBieHus (update lock) MoxeT ObITh yCTaHOBIIEHA HA PECYpC TOJIBKO
IIPU OTCYTCTBUU HA HEM JPYroil OJOKUPOBKH OOHOBIIEHUS WM MOHOMOJIbHON OsioknpoBKu. C
Jpyrol CTOPOHBI, STOT TUIN OJOKUPOBKM MOXHO YCTaHaBIMBAaThb Ha OOBEKTHI C
YCTAaHOBJICHHOM pa3jensieMol OJOKMpOBKOW. B TakoMm cimydae OJOKHpPOBKAa OOHOBIICHHS
HaKJIaJbIBa€T Ha OOBEKT JAPYTyI0 paszenseMyro OnokupoBky. Ecnu TpaH3akius, KoTopas
MoupuIrpyeT o0BEKT, MOATBEPKAAETCSA, U Y 00bEKTa HET HUKAKUX JPYTHX OJOKHPOBOK,
OJIOKMpOBKa OOHOBIIEHHS NPEOOPa3OBBIBACTCS B MOHOMNOJBbHYIO OJOKHUPOBKY. Y 0O0BeKTa
MOET OBITh TOJBKO OHA OJJOKMPOBKA OOHOBIICHHUS.

[MTPUMEYAHUE

brnokupoBka OOHOBIEHHMS TpPUMEHSAETCS JJIs TPeIOTBPAILEHHUS OIpeeleHHBIX
pacrnpoCTpaHEHHBIX THUIOB B3aUMOOJIOKHPOBOK. (B3anMoOIOKMPOBKH paccMaTpuBaIOTCS B
KOHIIE TOT0 paszena.)

B03MOHOCTh COBMEIIIEHUS Pa3HBIX TUIIOB OJOKHMPOBOK MPUBOAUTCS B Ta0OI. 1.
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Tabmuma 1. MaTpuiia COBMECTUMOCTH Pa3HBIX THIOB OJJOKUPOBOK
Paznensiemass OOHOBJICHUST MOHOIOIbHAS

Pasznensemas [a Ha Her

O6unoBnenust [a Her Her

MoHornonbHas Her Her Her

Tabnmuna 1 uHTEpHpeTUpyeTCcs CIeAYIOIUM 00pa3oM: MPEanosokuM TpaH3akuus T
uMeeT OJIOKHPOBKY, YKAa3aHHYIO B 3arojIOBKE COOTBETCTBYIOIICH CTPOKH TaONHIbI, a
TpaH3akuusa T2 3ampamuBaeT OJOKHPOBKY, YKa3aHHYIO B COOTBETCTBYIOILEM 3arojoOBKeE
cronbua Tabnuuel. 3Hayenue "Jla" B suelike Ha MpeceueHUH CTPOKU U CTOJIONA 03HAYALT, YTO
TpaH3akiys T2 MOXKeT UMETh 3ampaliiBaeMblid TUIT OJIOKHMPOBKH, a 3HadeHue "Her", uro He
MOXeET.

[TPUMEYAHUWE

Kommnonent Database Engine Taxke MoaIepKWBaeT M JIPYrHUe THIIBI OJIOKHPOBOK,
Takue Kak KpaTkoBpemeHHbIe O010kupoBkH (latch lock) u B3anmoGmokupoBku (spin lock).

Ha ypoBHe TaGHIIbI CYIIECTBYET MATh PA3HBIX TUIIOB OJIOKHPOBOK:
paznensemas (shared, S);
MoHomosbHas (exclusive, X);
pazznenseMasi ¢ HamepeHueM (intent shared, IS);
MOHOTIONBHAs ¢ HamepeHueM (intent exclusive, 1X);
pasnmensieMas C MOHOIOJBHBIM HamepeHueM (shared with intent exclusive,
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SIX).

Paznensiemble ¥ MOHOMOJIBHBIE TUIIBI OJOKUPOBOK Ui TaOJUIBI COOTBETCTBYIOT
OJIHOMMEHHBIM OJIOKMpPOBKaM Uil CTPOK U cTpaHull. OObIYHO OJOKMPOBKA C HaMEpEHUEM
(intent lock) o3HauaeT, YTO TpaH3aKIMs HaMmepeBaeTcsi OJIOKUPOBATH CIEAYIOUIUI
HIDKEJIEeKAIIUH B Hepapxuu 00beKTOB 0a3bl JaHHBIX pecypc. Takum oOpa3om, OIIOKUPOBKA C
HAMEPEeHHUEM TOMEUIAI0TCS Ha YpOBHE HepapXuu OOBEKTOB, KOTOPBIM BHIIIE TOTO OOBEKTA,
KOTOPBIA JTOT TPOIECC HaMEpeBaeTCs 3a0JIOKUPOBATh. IJTO SIBJISETCS JIEUCTBEHHBIM
croco0OM y3HaTh, BO3MOYXKHA JIM MOA0OHAas OJOKHMPOBKA, a TaKXK€ yCTAHABJIMBAETCS 3aIlpeT
JIpyruM Ipoleccam OJIOKHpOBaTh 00jiee BBICOKMHM YpOBEHb, MPEXKIE YEM IPOLIECC MOXKET
YCTaHOBUTH TpeOyeMyto eMy OJIOKHPOBKY.

Bo3MOXHOCTh COBMEIIEHHS pa3HbIX TUIIOB OJIOKHPOBOK Ha YpOBHE TaOiuIl Oa3bl
JTAHHBIX TpHUBEACHA B Tabn. 2. DTa Tablulla MHTEPIPETUPYETCS TOUYHO TaKUM K€ 00pazom,
Kak u Tabm. 1.

Tabmuua 2. B0O3MOXXHOCTH COBMEILEHHMS Pa3HBIX THUIIOB OJOKUPOBOK Ha YpOBHE
Ta0uI] 636l TaHHBIX

S X IS SIX IX

S Ha  Her Jla  Her Her

X Her Her Her Her Her

IS Ha Her [la Ja a

SIX Her Her Ja Her Her

IX Her Her Ja Her [a

S — paznmensemas;, X — MoHonombHas, IS — pazgensemas ¢ HamepeHuem, SIX —
MOHOIIOJIbHAsE C HamepeHueM, [X — pazgensemas ¢ MOHOMNOJBHBIM HaMepeHUEM
OJIOKHUPOBKHU.

['panynsipHOCTH OJIOKMPOBKHU

['panynsapHOCTh OJIOKMPOBKH OINpeAessieT, Kakol pecypc OJOKHpyeTcsi B OJHOM
nonbeiTke OnmokupoBku. KommonenT Database Engine MokeT OJIOKMpOBATH CIEAYIOIINE

peCypcCHI:
¢ CTPOKU,
¢ CTpaHUIIBI,

¢ WHICKCHBIN KITFOY MIIM JUaIla30H WHACKCHBIX KITFOUCH;



33

¢ TaOJIMIIEL;
¢ SKCTEHT;
¢ camy 0a3y JIaHHBIX.

Crpoka sBisieTCs HAMMEHBIIMM pPECYpCOM, KOTOPBI MOXXHO 3a0JOKHPOBATh.
brnokupoBka YpOBHS CTPOKM TakkKe BKJIIOYAeT KaK CTPOKHM JAHHbIX, TaK MU 3JIEMEHTHI
MH/IEKCOB. BIIOKMpOBKa Ha ypOBHE CTPOKM O3HAYAET, YTO OJOKHPYETCS TOJIBKO CTPOKa, K
KOTOpOH oOparaercs npuiioxenue. [1oaromy Bce Ipyrue CTpoOKHM JaHHON TaOIMLbI OCTAIOTCS
CBOOOJTHBIMU M UX MOTYT MCIOJB30BaTh JApyrue npuioxenus. Kommonent Database Engine
TaKXe MOXeT 3a0JOKMpOBATh CTPAHHUILYy, HA KOTOPOW HAaXOAMUTCA IMOAJeKalas OJIOKHPOBKE
CTpOKa.

brnokupoBarbcsi Takke MOIYT €OMHHLBI JUCKOBOTO IPOCTPAHCTBA, KOTOpHIE
Ha3bIBAIOTCSA OKCTEHTAaMH M HMET pasmep 64 KoOailt. DKCTeHTH OIOKHPYIOTCS
aBTOMATHYECKH, M KOTJa pacTeT Tabuuua WIM MHIEKC, TO JUIl HUX TpeOyercss BbIIENAThH
JIOTIOJTHUTEIBbHOE AUCKOBOE IIPOCTPAHCTBO.

['panynsspHOCTh OJOKMPOBKM OKa3bIBaeT BIUSHHE HA OJHOBPEMEHHBIH KOHKYPEHTHBIH
noctyn. B oOmiem, yeMm Bblllle YPOBEHb TIpaHYJISPHOCTH, TEM OOJIbLIE COKpAIaeTCs
BO3MOXKHOCTb COBMECTHOI'O JIOCTyHa K JAaHHBIM. DTO O3HA4aeT, 4TO OJIOKUPOBKA YPOBHS
CTPOK MaKCUMHU3HUPYET OJHOBPEMEHHBIH KOHKYPEHTHBIH JOCTYIH, T.K. OHa OJIOKUPYET BCETO
JMIIb OJHY CTPOKY CTpPAHMIBI, OCTaBJIsAsi BCE IPYTHe CTPOKU JOCTYHHBIMH JIs JPYTUX
npoueccoB. C Apyroil CTOPOHbI, HU3KUN YpOBEHb OJIOKHPOBKU YBEJINYMBAET CHCTEMHbIE
HaKJIaJHble PACXObI, MOCKOJIBbKY JUIl KaKJOW OTIENbHON CTpOKHM TpeOyercs OTnaenbHas
OsokupoBka. biokupoBka Ha YpOBHE CTpaHULl M TaOJUL[ OrpPaHUYMBAET YpPOBEHb
JOCTYITHOCTH JIaHHBIX, HO TAK)KE€ YMEHbBIIAET CUCTEMHbIE HAKJIa{HbIE PACXO/IbI.

YkpyrHeHue 0J10KUPOBOK

Ecnu B mporecce TpaH3akuMK UMeeTcsl OONBLIOE KOIUYECTBO OJOKMPOBOK OJHOTO
ypoBHs, To KoMmroHeHT Database Engine aBTomMarwyecku OOBEIUHSET ITH OJOKHPOBKU B
OJIHYy YpOBHsS TaOuuIbl. DTOT mpolecc IpeoOpa3oBaHus OONBIIOro 4Yuciaa OJIOKUPOBOK
YPOBHSI CTPOKH, CTPAHUIIbl UM MHJAEKCA B OJHY OJIOKMPOBKY YpOBHS TaOJHMIbl Ha3bIBAETCS
ykpynHeHueM 61okupoBok (lock escalation). [Toporom ykpyrnHeHus Ha3bIBaeTCs rpaHuIa, HA
KOTOpOM cuctema 0a3 JaHHBIX NMPUMEHSET YKpyNHEHHe OJIOKMpoBOK. Iloporm ykpynHeHUs
YCTaHaBJIMBAIOTCS IMHAMHUYECKH CHUCTEMON M He TpeOyloT HacTpoiiku. (B HacTosmiee Bpems
MOPOTOBBIM 3HAUEHUEM YKPYIHEHUsI 010KkUpoBOK siBiiseTcss S000 610KHpOBOK. )

OcHOBHOW MpoOJieMON, Kacarolleicsi YKpyNHEHHUs OJOKMPOBOK, SBISIETCA TO
00CTOSITENNECTBO, YTO PEILLEHUE, KOI/Ia OCYLIECTBIATh YKPYIMHEHHE, IPUHUMAET cepBep 0a3
JAHHBIX, U 3TO pPEUICHHE MOXXET HE ObITh ONTHUMAJIbHBIM JUI HPUIOKEHUH, MUMEIOIUX
pasznuuHble TpeOoBaHMs. MexaHU3M YKPYNHEHHUS OJIOKMPOBOK MOXKHO MOIU(UIUPOBATH C
nomouisbto nHeTpykunn ALTER TABLE. Ota unctpykuus noanepsxusaetr napamerp TABLE
Y UMEET CIIENYIOINNA CHHTAKCHUC:

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

ITapamerp TABLE sBnsercsd 3HauyeHUWEM 10 YMOJYAHHUIO U 33a€T YKPYIHEHHUE
6okupoBok Ha ypoBHe Tabnuu. [Tapamerp AUTO no3Bonser komnonenty Database Engine
caMOMy BBIOMpATh YPOBEHb TI'PaHYJSIPHOCTH, KOTOPBI COOTBETCTBYET CXE€M€ TaOIHIIbL.
Hakonen, mapamerp DISABLE otkmioyaer ykpynHeHHEe OJOKMPOBOK B OOJBIIMHCTBE
ciydaeB. (B HekoTopbix ciydasx kommnoHeHTy Database Engine TpeOyercsi HaloXuTh
OJIOKMPOBKY Ha YPOBHE TAOIHII, YTOOBI IPEIOXPAHUTH LIETOCTHOCTD JaHHBIX.)

B3aumoOnokupoBku

B3aumobnokupoBka (deadlock) — 2310 ocobas mnpobGrema OIHOBPEMEHHOTO
KOHKYPEHTHOT'O JIOCTyIa, B KOTOPOH JIB€ TpaH3aKIUHU OJIOKUPYIOT Apyr Apyra. B wactHOCTH,
nepBasi TpaH3aKLus OJOKHpPYeT 00BEeKT 0a3bl JAaHHBIX, AOCTYH K KOTOPOMY XOUYET MOIY4HUTh
JIpyras TpaH3akius, ¥ Haobopor. (B o0mem, B3anMOOIOKHPOBKAa MOXET OBITh BBI3BaHA
HECKOJIbKUMH TPaH3aKIMsIMH, KOTOpble CO3Aal0T LUK 3aBUcuMocTedl.) B mpumepe 5
MOKa3aHa B3aMMOOJIOKUPOBKA JIBYMS TPAH3aKIUSIMHU.
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IIpakTH4eckas 4YacThb

[TonsATHe TpaH3aKUUM Jy4llle BCEro OOBACHUTH Ha NpumMepe. B 6a3e manHbIx sample
cOTpyAHUKY Ann Jones TpeOyeTcsi IPUCBOUTH HOBBI TaOeNbHBI HOMEP. DTOT HOMEP HY>KHO
OJIHOBPEMEHHO U3MEHMTH B JIByX pa3HbIX Tabuuuax. B vactHoctu, TpedyeTcst OJHOBPEMEHHO
U3MEHHUTh CTPOKY B Tabimie employee u COOTBETCTBYIOLIME CTPOKH B Tabuuie works on.
Ecnu 0GHOBUTH JaHHBIE TOJNBKO B OAHOM M3 3TUX Tabiul, JaHHble 0a3bl JaHHBIX sample
OyAyT HECOTrJIacOBaHHBI, MMOCKOJBbKY 3HAYCHHS MEPBUYHOIO Kiroda B Tabiuue employee u
COOTBETCTBYIOIIME 3HAYEHMs BHEIIHEro Kiroua B Tabiuue works on He OyayT coBmajarhb.
Peanuzanust 3TOi TpaH3aKIMU MOCPEJACTBOM MHCTPYKIUH si3bika Transact-SQL mokazana 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 /*Ortkat tpan3akuuu */

UPDATE works_on

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK

COMMIT /*3aBepiienue TpaH3zakuuu */

CornacoBaHHOCTh JaHHBIX, 00pabaThIBaEMBbIX B IIpUMepe 1, MOXKHO 00€CIeUUTh JIUIIb
B TOM Ciy4ae, €ClId BBINOJHEHbl 00e MHCTpYKIMU update mubo o0e He BBIIOIHEHBI. YcHex
BBIMTOJIHEHUST KaXJIOW HMHCTpyKUuMM update mpoBepsieTcsi IOCPEACTBOM — TI00aTbHOU
nepeMeHHoll @@error. B ciryyae omuOKM 3TOH epeMeHHON NMPHCBANBAETCs OTPULIATEIIBHOE
3HAYCHWE W BBHIMOJNHSACTCS OTKAT BCEX BBINMOJHEHHBIX HAa JAHHBIA MOMEHT WHCTPYKIHA
TPaH3aKIHH.

[Tpumep 2. Cozanue v UCIOJIb30BAHUE TOUKU 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;

Jobeiitech, uyTOOBI ATOT 3ampoc BBIMONHSUICA Oe3ommOouHo. Ecnu BO3HHKAOT
KOH(pIMKTHL, ucnpasbTe ux. Kakoit Oyner pe3ynbprar? CKOJIbKO CTPOK BCTABUIIOCH B TaOIHUILy?

[Tpumep 3. OTMEHA BO3MOKHOCTH YKPYITHEHUS OJIOKUPOBOK /ISl TAOIHUIIBI

USE sample;

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

[Tpumep 4. B3auMo06I0KMpOBKa IBYX TPOIIECCOB

USE sample;

BEGIN TRANSACTION

UPDATE works_on

SET job ='Manager'

WHERE emp _no = 18316 AND project no = "p2'

WAITFOR DELAY '00:00:10'
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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 nmpuMepe OyIyT BBIOJIHATHCS B OJHO U TO XK€ BPEMs, TO
BO3HUKHET B3aMMOOJIOKHPOBKA M CHCTEMa BO3BPATHT CJIEIyIOIIEe COOOIIeHHE 00 ommoKe:

Kak MOXHO BUETH IO pe3ysibTaTaM BBITIOJHEHUS IpuMepa 4, cucremMa 0a3 JTaHHBIX
oOpabareiBacT B3aMMOOJIOKHPOBKY, BBIOMpas OJHY U3 TpaH3akIui (HA caMoM Jieie,
TPaH3aKIMIO, KOTOpas 3aMbIKaeT IUKJ B 3ampocax OJOKHPOBKH) B KadyecTBE '">KEpTBHI"' U
BBINOJIHSS e oTKaT. [locie 3Toro BEIMONHSETCS Apyras TpaH3akuus. Ha ypoBHe nmpukiagHon
POTpaMMbI B3aMMOOJIOKHPOBKY MOXHO 00padaThiBaTh MOCPEICTBOM pEaM3alliu YCIOBHOU
WHCTPYKIIMHK, KOTOpasi BBIIOJHIET MPOBEPKY Ha BO3BparT Homepa omubku (1205), a 3arem
CHOBAa BBINIOJIHSAET UHCTPYKIIHIO, JJIs1 KOTOPO# OBbLT BBITIOJHEH OTKAT.

Bb1 MOXeTe MOBIUATH HA TO, KaKasi TpaH3aKIus Oy/IeT BRIOpaHa CHCTEMOW B KauecTBE
">KepTBbI" B3aUMOOJOKMPOBKHU, MPUCBOMB B UHCTpyKImu Set mapamerpy deadlock_ priority
omud u3 21 (ot -10 g0 10) pa3HbIX ypoBHE# npuopuTeTa B3auMoookupoBku. Korcranra low

COOTBETCTBYET 3Ha4yeHuto -5, normal (3HaueHwe Mo ymoavaHuio) — 3HaveHuio 0, a
koHctanta high — 3nHadenuto 5. Ceanc "keprBa" BBIOMpacTCS B COOTBETCTBHH C
PUOPUTETOM B3aMMOOJIOKHPOBKH CEaHCA.

YnpaxHeHus

Vnpaxnenue 1

Kakas 1enp ucnonab30BaHus TpaH3aKIUil?

Vnpaxuenue 2

B dem 3akmrouaercst pa3HUIa MKy JIOKAJTLHOMN U paclipeieIeHHON TpaH3aKIue?

Vnpaxuenue 3

B uem 3akitouaetcs pa3HuLa MEX]Ty SIBHBIM U HESIBHBIM PEKUMOM TPAH3AKIUH?

VYnpaxuenue 4

Kakwue Turpl 0J10KMpOBOK COBMECTUMBI C MOHOITIOJIbHOM OJIOKHPOBKOM?

YnpaxuHenue 5

Kak MOXHO mHpoBepuTh, OBUIO JIM YCHEIIHBIM BBINOJHEHHE KaXJAOW HHCTPYKLIHU
Transact-SQL?

VYnpaxuenue 6

B kakunx cinyuasx ciaenyet ucnonb3oBaTb HHCTpYKIMI0 SAVE TRANSACTION?

VYnpaxuenue 7

B uem 3akirodaeTcst pazHuIla MeXay OJOKMPOBKOW YpPOBHSI CTPOK U OJIOKMPOBKOM
YPOBHS CTpaHHUIl?

VYnpaxuenue 8

MoskeT 1 TI0JIB30BaTENh SIBHO BIMATH HA PeATU3aINI0 OJIOKMPOBOK CUCTEMOMN?

VYnpaxuenue 9

B yem cocTouT pasHuIla MEXAYy OCHOBHBIMHM THUIIAaMU OJIOKMPOBKH (pa3iensieMoil u
MOHOTIOJIbHOM) U OJIOKHPOBKOI HamepeHus?

VYnpaxuenue 10

Yro 03HAYACT MOHATHE YKPYITHEHHS OJIOKUPOBKU?

VYnpaxnenue 11
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N3noxure paszuuily mexay ypoBHsamu wu3oisiiun READ UNCOMMITTED wu
SERIALIZABLE.

Ynpaxnenue 12

Uro Takoe B3auMOOIOKHPOBKA?

VYnpaxuenue 13

Kakoii mpouecc B kauecTBe "KepTBBI' B Cilyd4ae B3auMOOJIOKHPOBKH? MoOXkeT iu
M0JIb30BAaTENb MOBIUATH Ha PEIICHUE CUCTEMBI B 3TOM Borpoce?
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Ilpunoscenue 1
AHHOTANUSA AUCHUTIJIINHBI

Hucuunnmuna «CHUCTEMbBI VIIPABJIIEHWMA BA3AMUM JAHHBIX» peanusyercs Ha
dakynpTeTe WHGOPMAIMOHHBIX CHCTeM U Oe3omacHOCTH Kadeapoit uHGOPMAIMOHHBIX
TEXHOJIOTHI U CUCTEM.
Llenb AUCUMIUIMHBI: O0ECHEUYUTHh CTYACHTOB TEOPETUYECKHMMH 3HAHUSMU O COBPEMEHHBIX
npoeCCHOHATIBHBIX CHUCTEMax YIpaBieHHs 0a3aMu MAaHHBIX, TO3HAKOMHTH C HCTOpHEH
pazButus u tunosioruedt CYBJI, MmomensamMu apxuTekTyp, a TakKe 1aTh MPAKTUYECKUE HABBIKU
no pazpadotke MC nox coBpemennbivu CYB/I.
3agaun:
—paccMmoTtpeTs 3tarbl pazpadotku UC u ux xapakTepucTHKH,
—U3yYUTh APXUTEKTYPhI pEATU3AIHHA KOPTIOPATHBHBIX HHPOPMAIIMOHHBIX CHCTEM,
—II03HAKOMUTCS C PA3IUYHBIMU pesiquoHHbIMU CY B/l npoMbIIeHHOr0 Kjlacca U CpaBHUTh
UX XapaKTePUCTHKH,
—u3yuuTh NpuHIUIBI apxuTekTypbl CYB/I, BctpoeHHsli u tuHamMuueckuit SQL,
—TONYYUTh TMPAKTUYECKUE HABBIKM pa3pabOTKW, YIPaBICHUS W aJAMHHHUCTPUPOBAHUS
1poekToB b/I.
JucnunivHa HanpajieHa Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETECHITHI:
[1K-3 - cmocoOHOCTP M TOTOBHOCTH JEMOHCTPHPOBATH 3HAHUS COBPEMEHHBIX S3BIKOB
MPOrPaMMHUPOBAHUSA, OINEPAIMOHHBIX CUCTEM, O(PHUCHBIX MNPHUIOKEHUH, HWH(GOPMAIMOHHO-
TeleKOMMYHUKalnoHHo cetu "WHrepHer" (manee - cerb "HHTepHer"), cmocoboB u
MEXaHHU3MOB YTpaBJICHUs JaHHBIMHU, MPHUHIMIIOB OPraHU3allid, COCTaBa U CXEMBbI PabOTHI
OIEPALIUOHHBIX CUCTEM.
B pe3ynbraTe 0cBOCHUS IUCHUIUIMHBI O0YYaIOUTHICS TOJIKEH:
3name uctopuro pazsuts CYB]] ot dhaiiinoBeIx cucteM 0 pacrpeaeneHusx bJl; Tumonoruro
U METOJIOJIOTUIO TIPOCKTUPOBAHUS MHOTOIOIB30BATENbCKUX 0a3 JaHHBIX, OCHOBBI
CHUCTEMHOTO TIOJIX0/1a K CO3JIaHuI0 0a3 JaHHBIX MH(GOPMAIIMOHHBIX CUCTEM, apXUTEKTYypy 0a3
JAHHBIX U XpaHWIUI] 0a3 JaHHBIX, COBPEMEHHBIE CHCTEMBI yMpaBlIeHUS 0a3aMy JaHHBIX U
WH()OPMAITMOHHBIMH XPAaHUIHIIIAMH.
Ymemv  xondurypupoBate u  agmuHuctpupoBatb CYBJ[ g pabGotel B
MHOTOIIOJIB30BAaTEILCKOM ~ PEKMME  TPAH3aKIMOHHOM  00pa®oTku, wucmoib3ys SQL
pa3pabateiBaTh mpoekThl bJl, obecmeunBarommye aBTOMATU3HPOBAHHYIO 00pabOTKY
uH(popmaluu B kKopriopatuBHbix UC;
Braoemw HaBbIKaMu pabOTHI B TPYMIOBBIX MMPOEKTAX, HABBIKAMH, CBA3aHHBIMU C pa3padOTKOH
TE€XHOJOTMYECKON JOKYMEHTAIMH, COMPOBOXKIAIOIIEH MTPOLIECC CO3/1aHus 0a3 TaHHBIX.

[To mucrumnHe MpeIyCcMOTPEeHa MTPOMEXYTOUHAs aTTecTalus B popme 3auerta.

OO01mmast Tpy10eMKOCTh OCBOCHHUS TUCIUTUTHHBI COCTABIISIET 3 3a4CTHBIC CTUHUIIBL.
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Ilpunoscenue 2

JIMCT U3MEHEHU
Ne | Teker akryanusanuu win npunaraeMsii Kk PITJ[ nokymeHT, [Hara Ne
COJIep KALINI N3MEHEHMSI IPOTOKOJIA
1 | IIpunoxxeHue k nucty usmeHeHuit Nel 26.06.18 12
2 | IlpunoxxeHue K TUCTY U3MEHEHHUH Ne2 29.06.19 12
3 | [Ipunoxenue Kk nucty u3meHeHnit N3 08.06.20 12
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[Tpunoxenue K 1ucTy n3MeHeHu Nel

1. Ilepeuenb nporpammuoro odecnevenus (I0) (k n.7 na 2018r.)

07151 IeKYull:
Tabnuya 1
Haumenosanue [10 Crnoco0 pacrpocTpaHeHHUsI
Microsoft Office 2010 Pro JIMIIEH3HOHHOE
Windows 10 JTUIICH3UOHHOE
Kaspersky Endpoint Security JIMIIEH3HOHHOE
- OJ1s1 NPAKMUYECKUX 3aHAMULL:
Tabauya 2
Haumenoanue [10 Crocob pacrpocTpaHeHust
Windows 10 JTUTICH3NOHHOE
Microsoft Office 2010 Pro JINIEH3UOHHOE
Mozilla Firefox CBOOOHO PaCIPOCTPAHIEMOE
Kaspersky Endpoint Security JIMIIEH3HOHHOE
Microsoft SQL Server 2008 JIMIICH3UOHHOE

2. [lepeyenn coBpeMeHHBbIX podeccuonaJbHbIX 0a3 1aHHbIX (b/l) 1 nHpopMaunoHHo-
cnpaBouHbix cucrem (MCC) (k 1.6.2 na 2018r.)

Tabnuya 3

Neri/n

HanmenoBanue

1

MexyHaponanslie pedeparuBable HaykoMeTpuueckue bJl, moctynHsie B pamMkax
HAIIMOHAJIBHOM noamucku B 2018 r.

Web of Science

Scopus

Hpoq)eCCHOHaHBHBIe IIOJIHOTCKCTOBBIC BI[, AOCTYIIHBIC B paMKax HaHHOHaHBHOﬁ
moamucku B 2018 r.

Kypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

DJIeKTPOHHBIC M3/IaHMsI U3AaTeILCTBA Springer

KomnbroTepHble cipaBOYHbIE PABOBBIE CUCTEMBI
Koncynerant [lmtoc,
l"apant
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[Tpunoxenue K TUCTy 3MeHeHUd No2

1. Ilepeuens nporpammuoro odecnevyenus (INO) (k n.7 na 2019r.)

07151 IeKYull:
Tabnuya 1
Hauwmenosanue [10 Crnoco0 pacrpocTpaHeHHUsI
Microsoft Office 2010 Pro JIMIIEH3HOHHOE
Windows 10 JTUIICH3UOHHOE
Kaspersky Endpoint Security JIMIIEH3HOHHOE
- 0151 NPAKMUYECKUX 3AHAMULL
Tabnauya 2
Haumenosanue [10 Criocob pacrpocTpaHeHust
Windows 10 JINIEH3VUOHHOE
Microsoft Office 2010 Pro JIMIICH3UOHHO®
Mozilla Firefox cBOOOIHO PACIIPOCTPAHIEMOE
Kaspersky Endpoint Security JIMLICH3UOHHOE
Microsoft SQL Server 2008 JINIEH3UOHHOE

2. Ilepeyenn coBpeMeHHbIX MpodeccuoHabHbIX 0a3 JaHHbIX (b/l) 1 MHpoOpManHOHHO-
cnpaBouHbix cuctem (MCC) (k n.6.2 na 2019r.)

Tabnuya 3

Neri/in

HanmenoBanue

1

MexyHaponanslie pedeparuBable HaykoMeTpuueckue bJl, moctynHbie B pamMkax
HaMOHAJILHOM noamucku B 2019 1.

Web of Science

Scopus

Hpoq)eCCHOHaHBHBIe IIOJIHOTCKCTOBBIC BI[, AOCTYIIHBIC B paMKax HaHHOHaHBHOﬁ
moamucku B 2019 r.

XKypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuanst Taylor and Francis

KoMmnbroTepHbl€ ClIpaBOYHbBIE IIPABOBBIE CHCTEMBI
Koncynbrant Ilmroc,
l"apanT
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[Tpunoxenue K TUCTy n3MeHeHu No3

1. O6pa3oBaTesibHbIe TexHOJOrNH (K 1.4 Ha 2020r.)

B neproa BpeMEHHOTO MPUOCTAHOBIIEHHUS MOCEIIEHNS 00YUYaIOUMMUCS [TOMELEHUN U
tepputopun PITY nns opranuzanuu ydeGHOro mporecca ¢ NPUMEHEHUEM 3JIEKTPOHHOIO
Oo0y4YeHHsI M JUCTAHIIMOHHBIX 00pA30BATEIbHBIX TEXHOJOTHH MOTYT OBITH HCIIOJIB30BaHBI
cienyromue o0pa3oBaTesibHbIE TEXHOJIOTHH:

— BUJICO-JICKIIUH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJICKTPOHHBIE y4eOHUKH, y4eOHBbIE MOCOOMs, Hay4YHbIC W3JIaHUS B 3JIEKTPOHHOM
BUJIE U TOCTYI K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PECYPCaM;

— CHUCTEMBI JUJIsl JJIEKTPOHHOI'O TECTUPOBAHUS;

— KOHCYJIbTAIIMH C MCIIOJIb30BAHUEM TEJIEKOMMYHHKAIIMOHHBIX CPE/ICTB.

2. [lepeyeHb coBpeMeHHBIX MpodeccnoHaJbHbIX 0a3 1aHHbIX (B/1) 1 nHpopManMoOHHO-
cnpaBouHbix cuctem (MCC) (k m. 6.2 na 2020r.)
Tabnuya 1

Ne HaunmenoBaunue
/a

1 | MexnyHapoaHbie pedepaTuBHbie HaykomeTpuueckue bJI, mocTynHbie B paMkax Halu-
oHanbHOM moanucku B 2020 r.

Web of Science

Scopus

2 HpO(I)eCCI/IOHaHBHBIe IIOJIHOTECKCTOBEIC BI[, AOCTYIIHBIC B paMKax HaHHOHaJILHOﬁ Imoa-
mucku B 2020 1.

Kypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuanst Taylor and Francis

3 | KomnbroTepHble ClipaBOYHbIE IPABOBbIE CUCTEMbI
Koncynsrant Ilntoc,
I"apanT

3. llepeuenn nporpammuoro odecneuenus (INO) (x n.7 na 2020r.)

0151 IeKYull:
Tabnuya 2
HanmenoBanue I10 Cnioco0 pacrpocTpaHeHHs
Microsoft Office 2010 Pro JTUICH3NOHHOE
Windows 10 JIAIIEH3MOHHOE
Kaspersky Endpoint Security JTUICH3UOHHOE
Zoom JIMIICH3UOHHOE
- 015 NPAKMUYECKUX 3AHAMUIL
Tabnuya 3
HaunmenoBanue [10 Crocob pacrpocTpaHeHust
Windows 10 JIAIIEH3MOHHOE
Microsoft Office 2010 Pro JTUICH3NOHHOE

Mozilla Firefox CBOOOTHO PacIpOCTPaHIEMOe
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Kaspersky Endpoint Security

JIMICH3MOHHOC

Microsoft SQL Server 2008

JIMIICH3MOHHOC

Zoom

JIMICH3MOHHOC




