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1. losicHUTEJBLHAS 3aAIIHCKA

1.1 Ilens u 3aga4u JUCIUTLIMHBI

Ilenb AMCHMIIMHBL: OOECIEUUTh CTYJEHTOB TEOPETUYECKUMHU 3HAHUAMHU O
COBPEMEHHBIX MPOPECCHOHATBHBIX CUCTEMaX YIpaBlieHUs 0a3aMH JaHHBIX, TO3HAKOMHTH C
uctopueil paszsutus u tunojorue CVYDBJl, MonensiMu apXWUTEKTyp, a Takke JaTh
npakTUYecKre HaBbIKU 10 pazpadotke MC mox coBpemernnabivu CYB/I.
3ajaun:
— paccMoTpeTh atansl pazpadorku MC u uxX XapaKTepHCTUKY,
—  M3YYHTb apXUTEKTYPhI peaH3ali KOPIIOPATUBHBIX HHPOPMALMOHHBIX CUCTEM,
— II03HAKOMMTCS € Pa3InYHbIMU pensiuuoHHbIMU CYBJl npoMbIIIIEHHOTO KJilacca U
CPaBHUTb UX XAPAKTEPUCTUKH,

—  U3y4yuTh npuHIuUIbl apxutektypbl CYB/l, BcTpoeHHblli U tuHamuyeckuii SQL,

— IOJIyYuTh IIPAKTHYECKUE HaBbIKU pa3paboTKHy, yIpaBJIeHUS u
aJIMUHHUCTpUpOBaHus TpoekToB b/I.

1.2. IlepeueHb MIaHUPYEMBIX PE3yJIbTATOB OOYUEHHUS 1O AUCIUIUINHE, COOTHECEHHBIX C HH-
JUKATOpaMu JOCTHXKECHHs KOMIICTCHIUI

Komnerenuus HHaukaTopbl KoMIIe- Pe3ynbTaThl 00yueHust
(Ko ¥ HAMMEHOBAHME) TeHIMH
(Ko 1 HAaHMEHOBAHUE)
IIKY-1. Ciocoben mpoBo- [IKY-1.2. Beigensier 3HaTh. THITOJIOTHUIO U METOIOJIOTHIO TPOEK-
IIATHh CUCTEMATHU3AIMIO, all- | AMHAMHUYECKHUE, CTATH- TUPOBAaHUS MHOTOIOJIB30BATEIbCKUX 0a3
TOPUTMHU3AINI0 KOHKPET- CTHUYCCKHE CTPYKTYPBI JMAHHBIX, BBIACICHUS JUHAMUYECKUX U CTa-
HBIX MTHQOPMAIIMOHHBIX MO- | JJIS MPEACTABICHHS UX | THCTUYECKHUX CTPYKTYD AJIS TPEICTaBICHUS
TOKOB 10 MECTY HayUHBIX MaTEMaTHYECKUMH MO- | UX Pa3IMYHBIMU MOJICIISIMU.
WCCIIEI0OBAHMM, TTPOU3BO/I- JICIISIMH. YMeTh: KOHQUTYPHPOBATh M aJMUHUCTPH-
CTBEHHOMU JESTEIbHOCTHA poBare CYB/] mist paboThl B MHOTOITOJB30-

BaTENIbCKOM PEXUME TPaH3aKIHOHHON 00-
pabotku, ucnonb3ys SQL paspabarbiBaTh
mpoekThl bJl, obecneunBaromme aBTOMATH-
3UpOBaHHYI 00pabOTKy WHpOpMAINK B
kopriopatuBHbIX MC, BBIIENATH JHHAMHYE-
CKME M CTAaTUCTUYECKHE CTPYKTYPBI IS
MPEJCTABICHUSI WX MAaTEMAaTHYCCKUMH MO-
nensMu 0a3 TaHHBIX.

Brnaners: HaBbIKamMu pabOTHI B TPYIIOBBIX
MPOEKTaX, HABBIKAMH, CBSI3aHHBIMH C pa3-
pabOTKON TEXHOJIOTUYECKON JOKyMEHTa-
[[1H, COTIPOBOKAAIOUICH MPOIECC CO3IaHUS
0a3 JJaHHBIX.

1.3. MecTo TUCIUILIMHBI B CTPYKTYPE OCHOBHOW 00pa30oBaTeIbHOM MPOTrpaMMbI

Hucuummaa «CUCTEMbBI VIIPABJIEHUA BA3AMU JIAHHBIX» otHOCHTCS K
4acTH, (pOpMUPYyEeMOM yYacCTHHKaMHU OOpa30BaTENBHBIX OTHOMICHWH Onoka bl mucnuminH
y4eOHOro IJIaHa.

Jnst  oCcBOEHUS JHUCHMIUIMHBI HEOOXOMWMBI 3HAHWSA, YMEHHS W  BJIAQJICHHS,
c(OpMHUPOBAHHBIE B XO/I€ U3YUCHUS TUCIUILTUHBI: «ba3bl TaHHBIX.

B pesynbpTate OCBOCHHS MUCHUILIMHBI (DOPMHUPYIOTCS 3HAHUWS, YMEHUSI W BIIQJICHUS
HEOOXOJUMBIC NJISl M3YYCHHs CICAYIOIIUX IUCIHIUINH: «YTpaBlieHue WH(HOPMAIMOHHBIMU
CHCTEMaMm.




2. CTpyKTypa IHCHHILITHHBI

OO61mast TpyJ0EMKOCTh JUCIUILINHBI COCTaBIAET 3 3.€., 108 4., B TOM 4rciie KOHTaKTHas
paboTta oOyuaromuxcs ¢ npemnojasarenaem 42 4., camocrosTenbHas padora oOydaronuxcs 66

4.
Bunbt yueOHoit paboThI
(B yacax)
KonrtakTHas DopMBI TEKYIETO
o, = 3 KOHTPOJIS yCTIEBAEMO-
Ne 3 = i CTH
Pasznern mucrumiInHel/ TeEMBI % g T 5 ’
n/n 5 > e = e (hopma mpomMexyToU-
© § 2 % § HOI aTTecTaluu
= = E %’ § é g (no cemecmpam)
P | E5 | 2E 8¢
= = & ® =
1 BBenenue. ApXUTEKTYpBI 6 4 4 10 3aruTa oT4eTa 1o
peanu3anuy KoprnopaTHB- MPaKTUIEeCKOH paboTe
He1x C Ne 1
2 ApXUTEKTypa ¥ OCHOBHEIE | 6 2 4 10 3amuTa oT4eTa 1Mo
O0OBEKTHI CXEMEI cepBepa MPaKTHYECKO# paboTe
Ne2
3 OcHOBHBIE KOHCTPYKITUU 6 4 4 10 3ammra oT4eTa Mo
si3pika SQL MPaKTHYECKO# paboTe
Ne 3
4 duznyeckue monenu | 6 | 4 4 10 3amura oT4eTa mno
JAHHBIX. Tpan3akuuu. MPaKTHYECKO# paboTe
be3onacHOCTh TaHHBIX. Ne 4
5 AMUHHUCTpHUpPOBAHNE 6 2 4 10 3amuTa oT4eTa 110
CYBA MPaKTUIECKOH padoTe
Ne 5
6 CpaBHuTenbHbIE XapakTe- | 6 2 4 10 3ammuTa oT4eTa 10
puctukun SQL CYB/I. Co- MPaKTHUYECKOM padboTe
BPEMEHHbBIE  HaIpPaBICHUS Ne 6
passutus CYB/]
7 3auer 6 6 OTBeTHI Ha BOIIPOCHI
UTOrO: 18 24 66




3. Conep:kanue JuCHMILIMHbI

HaumenoBaHue pa3jeJia guc-
IUILJTHHBI

Conep:xxanue

Brenenue. ApXuTeKTyphl pea-
mu3anun KopropatuBHbIX C

OCHOBHBIE OTIMYHUTENbHBIE OCOOEHHOCTH KOPIOpaTHB-
veIX CYB/I. Oramer paspadorku AWMC. OcHOBHBIE KJTacCHl 3a-
Jlad, pelIaeMblX C UCIIONb30BaHHEM 0a3 maHHBIX. [IpuMeHeHne
npodeccuonansueix CYBJ] ans mocTpoeHHst KOPIOpaTHBHBIX
NHGOPMALMOHHBIX CUCTEM.

ApXuTeKTypa KIHEeHT-cepBep. Pexumbl paboTel ¢ 6a3oi
JNaHHBIX. Pacmpenenenue mporecca BHIOMHEHNUS (yHKIMN MTpH-
JIOKEHHUsT MEXIy KIMEHTOM U cepBepoM: Presentation logic,
Business logic, database logic, database Manager System, ciry-
xKeOHbIe PYHKIIH.

CTpyKTypa THIIOBOTO MHTEPAKTHUBHOTO NPHIIOKEHHS, Pa-
ooratomiero ¢ B/I. JIByxypoBHeBsIe MOenH (MOIETH (PailIOBOTO
cepBepa, MOJENb yIAJICHHOTO JOCTYIa K JaHHBIM, MOJENb Cep-
Bepa 6a3 JaHHbIX). MoJiens cepBepa MPHUII0KEHUH.

ApPXUTEKTypa U OCHOBHBIE 00'b-
eKTBI CXeMbI CepBepa

Kongurypauuu. Tunbl monb3oBareneit. O030p apXuTeK-
Typbl— QU3NYECKHi (IK3eMILTSp, (ailiibl KypHAITMPOBAHUS OIle-
pamuii, ynpasnsromue (aitiasl) u Jorudeckuil (TabaudHbIe TIPo-
CTpaHCTBa, cxema bJl) ypoBHu.

Jlorndyeckue CTPYKTYphl Ui KOHTPOJS Hald AMCKOBBIM
MIPOCTPAaHCTBOM (OJIOKM JTAaHHBIX, IKCTEHTHI, CErMeHTHI). CTpyK-
Typsl mamsati (SGA, PGA), Oydep, xam. [Ipoueccsl (HuTH):
[10JIb30BaTENbCKHE (KIMEHTCKUE) W TpOIecChl (CepBEpHBIE U
(hoHOBEIE).

Tumner gannbix. Co3nanue 00BEKTOB C TIOMOIIBIO KOMaH]]
SQL (Tabnuiibl, MHIEKCHI, TPEACTABICHUS, OCICI0BATCIBHO-
CTH, OIIpEJIeJICHHbIE MOJIb30BATEJIEM THIIbI, CHHOHUMBI, KJlacTe-
pBI, OrpaHHuYeHMs, TaOIWYHbIE NMPOCTPAHCTBA, TPUITEPHI, MPO-
HEeAYypbl U QYHKINH).

OcCHOBHBIE KOHCTPYKLIUH SI3bIKA
SQL

Beenenue B SQL. Tunst nanasix SQL. OO0bsiBICHHE PO-
IPaMMHBIX JaHHBIX M HpeoOpa30BaHUE THUIIOB AAHHBIX. THIIbI
JaHHBIX Uil OOJBIIMX OOBEKTOB M NPEAONpeIeIeHHbIE 00BEKT-
Hele TUIBI. SQL ¥ ympaBieHue TpaH3akiusMu. Beibopka nan-
HBIX C NMOMOLIBI0 KypcopoB. AuHamudecknit SQL u nunamuue-
ckuit SQL. Xpauumeie npouenyps! u ¢pynkuuu. Ilakersr. Tpur-
repsl. YnpapineHue npmiokeHmsiMu SQL. MexaHu3M BBITIOJTHE-
Hus nporpamm SQL cepBepom. [NogkimroueHne BHENTHHX OMO-
JINOTEK.

®dusnveckre MOJENN JTaHHBIX.
Tpanzakuuu. bezonacHocTh
JaHHBIX.

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

Knaccudpukanusa daiios u ¢aiinoBeix crpykTyp. Daiinb
MPSIMOT0 M TOCJeI0oBaTeabHOrO Joctyna. JlocTyn K ¢ainy ¢
WCTIOJIb30BaHMEM METONOB XemrnpoBaHus. [lo-HATHE KOMIH3MIA.
Mertoas! paspemienns: kouu3uil. [loHs-tue unnexcHoro Gaiina.
[Mnorueiii uaAekc. IlonaTtne wH-neKcHOrO (Qaiina. HemmoTHbIM
unnexkc. Uunexcel B Bujie B-nepesbeB. KiiactepuzoBaHHbI WH-
nekc. HexmacrepusoBanublii uHAekc. [IpencraBieHue cBsA3M
1:M B cTpykTypax xpaHeHHs. OAHOHANpPaBIEHHbBIE YKa3aTENH.
JIByHarpaBieHHBIE yKa3aTeln. AITOPUTM TTOMCKA 3aIICH B CBSI-
3sx 1:M. HBepTHpOBAaHHBIE CIICKU

CrpaHnuHas oOpraHm3anus JAHHBIX. OKCTEHTHI. THIIbI
skcTteHTOB. Tunsl ctpanut. Ilapamerprr crpanuil. CTpaHHUIBI
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pasmetenus. Ctpanuiibl naHHbIX. CTpOKH JaHHBIX. IHAEKCHBIE
crpaaunpl. TekcToBble crpanuilel. CTpykTypa ¢aitioB B Ms
SQL Server. Pazmensiemast maMsTh.

[TonsTHe omepanuu TpaH3aKIMUM M OCHOBHBIE Xapak-
TepucTukd. OCHOBHBIC CBOWMCTBA TpaH3aKIMii — aTOMap-HOCTb,
COTJIACOBAaHHOCTB, M30JIMPOBAHHOCTH W JIOJITOBEY-HOCTH. DHK-
calsl W OTKaT TpaH3akiui. TpaH3akiuu W LEJI0CTHOCTh 0a3
JaHHbIX. M30mupoBaHHOCTh TpaH3akiui. Cepuanusamus TpaH-
3akiuil. MeTo/pbl cepruainu3aiiy TpaH3aKIIui

Ha3naueHne ¥ HCHOJB30BaHHE >KypHaja TpPaH3aKLUM.
NunuBuyanbHble OTKAaTHl TpaH3akiMii, BoccTaHoBleHuE bJl
IOCIIe MSTKOTO | KecTKoro cOoeB. [lapamiensHoe BBITONHEHHE
TpaH3akIuil. 3axBaThl W OJOKUPOBKH. | paHyIHpOBaHHBIE WU
NPEANKATHBIE CHHXPOHU3AIIMOHHBIE 3aXBaTHI.

AnmunuctpupoBanue CYB/]

AJMUHUCTPAaTOpPBl U KOHEUYHBIE MOJBH30BATENU: MpaBa U
¢dbyakmun DBA. Ilpumep cuctem ynpasnenust bJl. OcHOBHBIE
¢dbyHKIMN 1 KoMnoHeHThl. OcOOEHHOCTH PabdOTHI B T€TEPOTeH-
HoWi cpene. CTaHAapTH3aLMS TPOTPAMMHBIX HHTEPGhEHCOB.

CpaBHUTENBHBIE  XapaKTepH-
ctukun SQL CYB/I. CoBpemen-
HbIC HANpaBJCHHUS  Pa3BUTHS
CYB/J

CpaBautenbHbie xapakTepuctuku Oracle 10i, MS SQL
Server, IBM DB2, Informix, Postgress Ha KaI0M U3 OCHOBHBIX
5TanoB (yHKIMOHUPOBAHUS: KOHDUTYPUPOBAHUE CHCTEMBI, MO-
HUTOPHUHT, HACTpoOiika, 00pabOTKa 3arpocoB, pa3paboTKa cep-
BEPHBIX M KIMEHTCKUX Moayneil. [IpuHMMaeMbie BO BHUMaHUE
(akTOphl: MAaKCUMAIBHOE YUCIIO TOJIb30BaTee OTHOBPEMEHHO
oOpamaronmxcsi K 0ase, xapakTepucTuku kiueHtckoro I[10;
anmapaTHble KOMIIOHEHTBI cepBepa, cepBepHasi OrepaluoHHast
cucTema.

WNHTennexkTyanpHblil aHaau3 JAaHHbBIX. MHOromepHoe
npejcraBieHue AaHHbIX. B3aumoneiicteue WEB-TexHon0ruil
0a3 nmanHbix. CucteMbl MHOOPMAIIMOHHON MOIACPKKUA TPUHS-
Tusi pemieHnid. KoprnopaTuBHbIC OPTABL.




4,  OOpa3oBarejibHbIEe TE€XHOJOTHH
Ne
HaumeHnoBanue Buani y4eOHBIX
n/ . Oopa3oBaTeabHbIe TEXHOTOTHH
o |pasnera 3aHATHIH
1.|BBenenne. Apxurekty- |JIexmus. Broanas JIEKLHS c HCIIONb30BAaHUEM
pBI peanu3aiuy Kopio- BHJIEOMATEPUATIOB
patuBHbIX 1C
[IpaxTraeckast 3aHsaTHs c HCII0JIb30BaHHEM
pabota crienuanuzupoBanHoro 110
CamocrtositensHas  |M3yueHue mMaTepuala mo TeMe
pabora
2.|ApxuTekTypa 1 OCHOB- |JIekiusl. Jlexmus-Bu3yanu3aius ¢ IPIMEHEHHUEM TIPOEKTOPa
HBIE€ OOBEKTEHI CXEMEI
cepBepa [IpakTuueckas 3aHaTHS c HCIIOJIb30BaHHEM
pabora criennanuupoBangHoro 110
CaMocTosTelIbHas IloaroroBka K 3aHATHIO ¢ HCIIOab30BaHHEM DBC
paboTa
3.|OcHOBHBIC KOHCTpYKIUH|JIeKIus. Jlexumsi-pu3yanuzaiys ¢ MpUMEHEHHUEM MIPOEKTOpa
si3pika SQL
[IpakTuueckas 3aHsaTus c HCIOJIb30BaHHEM
pabora cnenuanusupoBannoro 10
CamocrosTenpHas IToaroroBka k 3aHATHIO C HCITOJb30BaHNEeM DbC
paboTa
4. |dusnueckue mouenu | JIexkus. [IpoGiieMHas ekuus
JaHHbIX. TpaH3akuuu.
bezonacHocth manubix. |[IpakTudeckas 3aHsaTus c HCIO0JIb30BaHHEM
pabora. cnenuanusupoBannoro [10
CamocrosTenpHas IToaroroBka k 3aHATHIO C HCITOJb30BaHuEeM DBbC
paboTa
5.|AnmunuctpupoBanue  |JIekius. [IpoGiieMHas yekius
CYB[
[IpaxTrueckas 3aHarus C HCII0JIb30BaHHEM
pabora. cnenuanusupoBannoro 10
CamocrosTenpHas IToaroroBka k 3aHATHIO C HCITOJb30BaHUEeM DbC
paboTa
6. |CpaBuuTenbHble xapak-|JIekiusl. [IpoGiieMHas yekuus
tepuctukn SQL CYB/I.
CoBpemenHsie HarpaB-|[IpakTudeckas 3aHarus C HCII0JIb30BaHHEM
nenusi passutusi CYBJ] |pabora. criennanusupoBanHoro 110
CaMocTosTelIbHas [loaroroBka K 3aHATHIO ¢ HCIIOIb30BaHuEM ObC

pabora




5. Ouenka njiaHUpPyeMbIX Pe3yJbTATOB 00yUYeHUsI
5.1. Cucrema onieHUBaHUS

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

Texyruit KOHTPOJIb: 10 6amnoB 60 6aymoB
- 3alIUTa NPAKTUIECKUX padoT
[TpomexyTouHas arTecTanus 40 6annos
(OTBeTHI HAa BOIPOCHI)
Htoro 3a cemecTp (QUCHUIUIMHY ) 100 6annos
3auer

[TosrydeHHBIH COBOKYITHBIN pe3y/IbTaT KOHBEPTHPYETCS B TPAIUIIMOHHYIO IIIKATY OLICHOK U B
KTy OIIEHOK EBporieiickoii cucteMsl epeHoca 1 HakoruieHus kpeautos (European Credit
Transfer System; ganee — ECTS) B cooTBeTCTBHM ¢ TabIUIIEH:

100-0annpHas TpanuuuoHHas mKana Ixana ECTS

IIIKaja

91-100 OTJIHNYHO 3a4TE€HO A
83-90 B

75 -82 Xoporo C
6174 D

51 — 60 YIOBJICTBOPUTEIIHHO E
31-50 FX
0-30 HEYJIOBJICTBOPHUTEIBHO HE 3a4TEHO F

5.2.KpuTepun BbICTaBICHUS OIICHKU MO TUCIUILINHE

Banabl/ Ouenka no auc- Kpurtepuu oneHku pe3yibTaToB 00y4eHHs MO JUCIH-
MIxana IHUILJINHE IJIMHE

ECTS

100-83/ «3a4TEHO» BricTaBisiercs oOyuaromemMycs, €ciid OH ITyOOKO U IpoU-
A,B HO YCBOWJI TEOPETUYECKHUM U MPAKTUYECKUI MaTepHall,

MOJKET MPOJEMOHCTPUPOBATh ATO HA 3aHATHUSAX U B XO/I€
MIPOMEKYTOYHON aTTECTALUN.

OOyuaromuiics uCuepIbIBaOIIE U JOTMYECKH CTPOHHO U3-
Jaraer yueOHbIN MaTepual, yMeeT yBSI3bIBaTh TEOPHIO C
MIPAKTUKOH, CIIPABISieTCs C pellieHueM 3ajay npodeccuo-
HaJILHOM HAIpaBJICHHOCTHU BBICOKOT'O YPOBHS CJIOKHOCTH,
MIPaBUILHO OOOCHOBBIBAET MPUHATHIE PEILICHUSI.
CB000OIHO OpHEHTUPYETCS B y4eOHOH U podeccuoHalb-
HOU JIMTEpaType.

OreHKa 1Mo JUCIUTUTHHE BBICTABIISIOTCS 00YYarOIEMYCS C
y4€TOM pe3yJIbTaTOB TeKYIIel U MPOMEXYTOYHOH aTTe-
CTaIlny.

Komnereniuu, 3akpeniéHnble 3a JUCUUIUIMHON, chopMHU-
POBaHBI HA YPOBHE — «BBICOKHI.
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Banael/
HIxanaa
ECTS

OuneHka mo guc-
HUILINHE

Kpurtepun oneHKkH pe3y1bTaTOB 00y4eHUsI 110 AUCHH-
MJIMHe

82-68/
C

«3a4TCHO»

BeictaBisiercs o0yuaromemycs, €Ciii OH 3HaeT TeopeTHye-
CKMI U NIPAKTUYECKUN MaTepHUall, TPaMOTHO U I10 CYILLECTBY
U3JIaraeT €ro Ha 3aHATHSAX U B XOZ€ IPOMEKYTOYHOM aTTe-
CTalMU, HE JOIyCKasl CYyLIECTBEHHBIX HETOYHOCTEH.
OOyuaronuiics NpaBUIbHO PUMEHSAET TEOPETHUECKHUE I10-
JIOKEHUS TIPU PEIICHUH MPAKTHUECKUX 3a1a4 npodeccuo-
HaJIbHOM HAIPAaBIECHHOCTH Pa3HOIO YPOBHS CIIOKHOCTH,
BJIa/1€€T HEOOXOUMBIMU JJIs1 TOTO HaBbIKaMU U NpUéMa-
MHU.

JIOCTaToO4HO XOPOIIO OPUEHTUPYETCS B y4eOHOU U MPo-
(beccroHanbHOM JIUTEpaTypE.

OneHka 0 JUCLUIUIMHE BBICTABIISIOTCS 00Y4aIOIEMYCs C
y4€TOM pE3yJIbTaTOB TEKYILEH U IPOMEKYTOYHON aTTe-
CTaLlUH.

Komnereniuu, 3akpeniéHuble 3a JUCUUIUIMHON, chopMHU-
POBaHbI HA YPOBHE — «XOPOLIHIY.

67-50/
D,E

«3a4YTCHO»

BricraBisiercs o0yyaromemycs, €ciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUI U IIPAKTUYECKUNA MaTepua, 10-
IIyCKAeT OTAEIbHbIE OIINOKH MPH €ro U3JI0KEHUH Ha 3aHs-
TUAX U B XOJI€ IPOMEKYTOUYHOM aTTECTALUH.
OOyuaronuiics UCTIBITHIBACT ONpeAEIEHHbIE 3aTPyAHEHUS
B IPUMEHEHHUH TEOPETUYECKUX ITOJI0KEHUN ITPU PEILIECHUN
MPAKTUYECKHX 3a/1a4 MPO(hecCHOHAIBHON HApaBIEHHOCTH
CTaHJIapTHOI'O YPOBHS CII0)KHOCTH, BJIaZIe€T HEOOXOIUMBI-
MU JUIs 3TOr0 6a30BBIMU HaBBIKAMU M TPUEMAMH.
JleMOoHCTpUpYyEeT JOCTaTOYHBIM YpOBEHb 3HAHUS y4eOHOU
JIUTEPaTyphl 110 JUCLUIIIMHE.

OneHka 0 JUCLUIUIMHE BBICTABIISAIOTCS 00Y4aIOIEMYCS C
y4E€TOM PE3yNIbTATOB TEKYILEH U IPOMEKYTOYHOU aTTe-
CTaLlWH.

Komnereniuu, 3akpeniéHnble 3a JUCUUIUIMHON, chopMHU-
pPOBaHBI HA YPOBHE — «AOCTATOYHBINY.

49-0/
F,FX

HC 3a4TCHO

BricTaBnsiercs oOyuaromiemMycs, €Ciii OH He 3HaeT Ha 0a3o-
BOM yPOBHE TEOPETHYECKUI U IPAKTUYECKUNA MaTepual,
JIOIyCKaeT TpyOble OMMOKHU MPHU €To U3JI0KEHUN Ha 3aHs-
TUSX U B X0JI€ MPOMEKYTOYHON aTTECTALIUU.
OOyuaromuiics: UCTIBITHIBACT CEPhE3HBIE 3aTPYAHEHUS B
MPUMEHEHUH TEOPETUUECKUX MOJI0KEHUH MPHU peleHUH
MPAKTUYECKHX 33/1a4 MPO(heCCHOHAILHON HApaBIeHHOCTH
CTaH/IapTHOT'O YPOBHS CII0)KHOCTH, HE BJla/ieeT HEOOXOa1-
MBIMHM ISl 3TOTO HaBBIKAMU U IPUEMaMU.

JleMoHCTpUpYET parMeHTapHbIE 3HAHUS YICOHOU JTHUTe-
paTypsl 110 TUCLUIUIMHE.

OneHka no JUCHUILIMHE BBICTABIISIOTCS 00ydaroemMycs ¢
y4€TOM pe3yJIbTaTOB TEKYIEH U IPOMEKYTOYHON aTTe-
CTalUU.

KomMmnereHum Ha ypoBHE «JOCTaTOUHBINY, 3aKPETUIEHHBIE
3a TUCIUILIMHOM, HE CPOPMHUPOBAHBI.
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[Tpu oLleHUBaHUH 3awyumbl NPAKMULECKOU paOOmbl YIUTHIBACTCS:

- TIOJIHOTA BBINIOJHEHHONW pPalOThl (33JaHHE BBIMOJIHEHO HE MOJHOCTHIO W/HIU
JIOITYIIEHBI IBE U 0oJiee OMMOKHU UK TpH U OoJiee HEeTOYHOCTH) — 1-4 Gaina;

- 000CHOBaHHOCTh COJICPYKaHUS U BBIBOJOB PA0OTHI (33JJaHKUE BBIMIOJIHEHO MOJHOCTHIO,
HO OOOCHOBaHHE COJICP’KaHHsS M BBIBOJIOB HEIOCTATOYHBI, HO PACCYXJICHHUS BEpHBI) — 5-8
0aJlJIOB;

- paboTa BBINOIHEHA TOJTHOCTHIO, B PACCYKICHUAX U 0OOCHOBAHUH HET MPOOEIIOB HITH
oIKOOK, BO3MOKHA OJHA HETOYHOCTH -9-10 6asios.

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

[MpomexxyTouHas aTTecTanus (3a4er)

[Ipu mpoBeACHUU npomexcymouHol ammecmayuy CTyIEHT JOJDKCH OTBETUTH Ha 2
BOIIPOCA TEOPETHUECKOTO XapaKTepa.

[Tpu olleHMBaHUK OTBETA HA BOIPOC TEOPETHUECKOTO XapaKTepa YIUThIBACTCS:

- TEOPETHUYECKOE COJIep’)KaHNe HE OCBOSHO, 3HAaHUE MaTepuana HOCUT (pparMeHTapHBII
XapakTtep, Hamuane rpyobix ommook B oteere (1-10 6amioB);

- TEOPETHUYECKOE COJICpKaHWE OCBOCHO YACTHYHO, JOIYIIEHO He OoJiee JBYX-Tpex
HenoueToB (11-20 GanoB);

- TEOPETUYECKOE COJEpKaHHEe OCBOCHO TOYTH IOJIHOCTHIO, JOMYIIEHO He Ooiee
OJTHOTO-/IBYX HEJI0YETOB, HO OOYYArOIIUICS cMOT ObI MX UCIPABUTh camMocTosATeNbHO (21-30
0aoB);

- TEOPEeTHYECKOE COJEp)KaHHE OCBOCHO IOJHOCTbIO, OTBET TIOCTPOEH IO

cobctBeHHOMY 11aHy (31-40 GamoB).

5.3. OueHouHble cpecTBa (MaTepuabl) ISl TEKYIEro KOHTPOJIS yCIIEBAEMOCTH, IPOMEXKY-
TOYHOMU aTTeCTalluu 00YYarOIUXCs O AUCLUIUINHE

Bomnpocsl k Tekyuien arrecraiuu

B 4yeM cyTh HCIOJIB30BAHUSI MEXaHU3MA TPAH3AKIMI?

M3MEHEHHUs B 0a3y JaHHBIX BHOCATCS KaXXIAO0W oreparuei

U3MEHEeHUA B 6a3y JaHHBIX BHOCSTCS TOJBKO MOCJE BHIMOJIHEHUS BCeH IOCIEA0BATEILHOCTH
ONEpaLNii , BXOAAIMMX B TPAH3AKIUIO, ECIIM OHU BBIIIOJIHEHBI YCIEIIHO
U3MEHEeHU B 0a3y JaHHBIX BHOCITCS TOJIBKO aIMUHUCTPATOPOM 0a3bl TaHHBIX
M3MEHEHHUs B 0a3y TaHHBIX BHOCATCS TOJBKO IPU OIPEAETICHHBIX YCIOBUAX
IIpu kakuXx ycJI0BHAX CHCTEMA MeHsieT JaHHbIe B 0a3e JaHHbIX?

10 3aBEPLICHUIO TPAH3AKIIMH U [0 OIepaTopy commit

10 3aBEPLICHUIO KaXI0U ONEepaLK TPAH3aKLUU

10 YKa3aHHIO aIMUHHUCTPATOpa

0 OTIepaTopy MOAU(UKAIIUHN TaHHBIX

JlJ1s1 4ero BeaeTcs *KypHAJI TPaH3aKIMid?

JUTS aHaJIn3a AEUCTBUH ¢ 0a30M JaHHBIX
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JUTSL ICTIOJIB30BaHUS TPUKJIAAHBIMUA ITPOTPAMMaMHU

JUTSI TIPOBEPKH MPABUIIBHOCTH JTAHHBIX

IIJIS BOCCTaHOBJIEHUS 0a3bl TaHHBIX

HNupexcupoBanue B 6a3ax JaHHBIX UCNOJIb3YeTCs IS ...

yMEHBIIIEHUs 00beMa 0a3bl TaHHBIX

3amUThI 0a3bl TAHHBIX OT HECAHKITMOHUPOBAHHOTO JIOCTYIIA

YCKOPEHHUSI OTICPALIMA IIOUCKA U COPTHPOBKH

KOPPEKTHOCTH BBITIOJTHEHUS 3aIIPOCOB K 0a3e TaHHBIX

Bri0epure HeBepHy1o pexoMeHIaIMIO IPH CO3JaHUMN 00beKTa ""uHAeKc' .

[Tpu cozmanny UHIEKCA HEOOXOIMMO MTPOAHATH3UPOBATE, KAKHE 3aIIPOCHI HAMIPABIISIOTCS K
nanHoi Tabmune. Eciu 9To B ocHoBHOM 3amnpockl SELECT, To Hy»HO c03/1aTh HHIEKCHI TSI
CTOJNOIIOB, IO KOTOPBHIM MPOU3BOIUTCS BEIOOPKA TAHHBIX JIJIsl YCKOPEHHUS BBITTOJIHEHUS 3aIpO-
COB.

Ecnu tabnuna nocrossHHO 00HOBIsIeTcs (Boimonustores oneparopsl INSERT, UPDATE, DE-
LETE), TO KOIM4eCTBO MHIEKCOB HEOOXOIMMO CBECTH K MUHUMYMY, T.K. 3HAUUTEIbHAS YaCTh
pecypcoB cepBepa OyIeT 3aTpauruBaThCs Ha OOHOBIICHUE UH]IEKCOB.

Tak Kak UHJIEKCHI MO3BOJISIIOT YCKOPHUTH ONEPalliy BCTABKU JAHHBIX B TA0JIUILY, HEOOXOIUMO
CO3/1aBaTh MHIEKCHI IS YaCTO M3MEHSIEMBIX TaOJIHII.

Bri0epuTe 00beKTbI, KOTOPbIE€ HENMOCPEACTBEHHO HE OTHOCATCS K 00beKTaM 0a3bl JaH-
HBIX BO BHENIHElH NaMATH 0a3bl JaHHBIX.

Nunexcor

XKypnansHas nnpopmanus

Crny>xebHast uHpopMaIus

CTpoku OTHOIICHUA

Motynu npUKIaJHBIX TPOTPaMM

Kakoe Bbicka3bIBaAHHE HECTIPABEIJIHBO M0 OTHOIIEHNIO TepMuHa « TpaH3akuus»
Kaxxnast TpaH3aKIiys HAYMHASTCS TIPH IEJIOCTHOM cocTosiHuu b/l 1 1o/mKHA 0CTaBUTh 3TO CO-
CTOSIHHE T[€JIOCTHBIMH TTOCIIE CBOETO 3aBEPIIICHUS

Jlns moanepkaHusl OrpaHUMYEHUH IETOCTHOCTH He JIOMYCKAeTCsl UX HapyllIeHWe BHYTPU TPaH-
3aKI[UH.

TpaH3akIuu pa3HbIX MMOJIb30BaTeNe He JOJHKHBI MelaTh ApyT Apyry. NHade roBops, TpaH-
3aKIUs JIOJDKHA pab0TaTh TOJIBKO C HEITPOTHBOPEUYMBLIMH JaHHBIMHU, HE HMes JJOCTYTIA K MPo-
MEXYTOUHBIM PE3yJIbTaTaM.

Pe3ynbTaThl pabOTHI BRIMTOJIHEHHOMW TPaH3aKIIMU JOKHBI COXPAHUTRCS B 0a3¢ TaHHBIX, JTaXKe
€CJIM TI0 3aBEPILIECHUU TPAH3AKIIMH TPOU30UIET OO CUCTEMBI.

TpaH3aKIUHU pa3HBIX MMOJIL30BATENICH HE JODKHBI MEIIaTh IPYT APYTY.

Kaxkoro ypoBHs H30,ITMPOBAHHOCTH TPAH3AKIHIl He CYLIECTBYeT

OTCyTCTBHUE 3aMUCH «TPSI3HBIX TAHHBIX)

OTcyTCTBUE NOTEPSIHHBIX U3MEHEHUIA.

OTCyTCTBHE UTCHUS «TPSA3HBIX JTAHHBIX).

OTCyTCTBUE HEMOBTOPSIFOUIUXCSI YTEHUM.

J1y1s1 yero ucmoJib3yercsi 00bekT Trigger?

Jlist 3aianust 3HaYeHHs CTONIOIA IO YMOTYaHHUIO (€CIIM OHO SIBHO HE OMPEIENIEHO MPU BCTaBKe
CTPOKH)

Jlist paboTHhI ¢ BRIOOPKO# 3HAYSHHI U3 0a3bl IaHHBIX 110 3aMPOCY KaK ¢ BUPTYaIbHOU KIUEHT-
CKOM TaOuIen

Jlist orpaHUYeHUs qUana3oHa 3HAYSHHH, XpaHUMBIX B CTOJIOIIE€ TaOIUIIBI

Jlst paboTHI «3aMucCh 3a 3aMMHUCHhIO» C BRIOOPKAMU 3a 0a3bl JaHHBIX

J1J1st KOHTPOJIS MPaBUIILHOCTH BBOAA U MoaudUKaruii JaHHBIX B b1

J1y1s1 4yero ucnoJib3yercsi 00bekT View
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Jlns 3aanus 3HaYeHHs cTONIOA IO YMOJIYaHHUIO (€CIIM OHO SIBHO HE OMPEIENICHO MPU BCTaBKe
CTPOKH)
Jst paboThl ¢ BRIOOPKOM 3HaYeHH U3 0a3bl JaHHBIX T10 3aMPOCY KaK ¢ BUPTyaIbHON KIHEHT-
CKOM Ta0nuien
Jlis orpaHnyeHus quana3oHa 3HaYeHHH, XpaHUMBIX B CTOJI011E€ TaOIUIIBI
Jist paboThI «3amuch 3a 3aIKMChbI0» C BEIOOPKAaMU 3a 0a3bl TaHHBIX
... - 3TO CHleNUAJbHBINA BU/I MPOLEYPbl, KOTOPbIi BbINOJIHSETCS cepBepoM 0a3 TaHHBIX
Xpanumas npouenypa
Tpurrep
WNupeke
OrpanuueHue
... - 3TO CHIENUAJBHBINH BU/ NPOLeYyPbl, KOTOPbIii He1b3sl BBI3BATH U3 KJIMEHTCKOI0
NPUJIOKEHUS M CBSI3aH C HEKOTOPBIM COObITHEM, BOSHUKAIOLEM NIPU PeJaKTUPOBAHUU
o0bexTa BJ|
Xpanumas npoienypa
Tpurrep
Nunexc
IIpencrasienue
... - 3TO cHleNUAJIbHAS Ta0JMLA, IPEICTABJIAIONIAS CIHCOK HOMEPOB 3amnuceil U yKa3bl-
BaIOIIasi B KAKOM MOPsI/IKe UX HY:KHO NpPeICTaABJIATH
XpaHumas nporeaypa
Tpurrep
Nunexc
IIpencrasienue
... -3TO0 BHPTYaJIbHasi TA0/IU1A, IPEJOCTABJISIOMIAS JAHHbIE U3 OJHON HJIU HECKOJIb-
KHX peajibHbIX Ta0HI]
XpaHumas nporenypa
Tpurrep
WNupeke
IIpencraBienue
Yro Takoe SQL?
SI3bIK pa3MeTKH 0a3bl JaHHBIX
CTpyKTypUpOBaHHBIH A3bIK 3aIIPOCOB
SI3BIK IPOTPaMMHUPOBAHUS HU3KOTO YPOBHS
SI3BIK IPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS
SQL npeana3zHa4eH 1Jisi padboThbl ¢
HepapxuueckuMu MOJIETSIMU JaHHBIX
CeTeBBIMU MOJETISIMH JJTAHHBIX
PensunoHHBIMU MOJENISIMU TAHHBIX
Kak ynaauth u3 taéaunbl data Bce 3anucu, noJie info_id koTopbix He 3ano0/iHeHo0?
DROP TABLE dat
DELETE FROM data
DELETE FROM data WHERE info_id LIKE»
DELETE FROM data WHERE info_id IS NULL
DELETE FROM data WHERE info_id NOT NULL
Kakasi u3 npeacTaB/ieHHbIX KOMAaH/| CJIYKUT 1J1s1 ©3BMEHEHUsI CTPYKTYPHI CyIIeCTBY 10-
meit Tadauub1?
ALTER TABLE
SELECT
CREATE TABLE
DROP TABLE
CREATE VIEW
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UPDATE

INSERT INTO

DELETE FROM

Kakas u3 npeacTaBjJeHHbIX KOMaH/l CJYKUT JJIs1 MOAU(PUKAIME JaHHBIX B Ta6annax?
ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

INSERT INTO

Kaxkue u3 npeacraBjieHHbIX KOMAH/I CIYKAT JJIA yaAJeHUs] TA0UlbI?

ALTER TABLE

SELECT

CREATE TABLE

DROP TABLE

CREATE VIEW

UPDATE

INSERT INTO

DELETE FROM

st yero ucnoab3yercsi komanaa GRANT?

Jl1s Ha3HaYeHUs TOJIB30BATEISAM MIPAB IOCTyNa K 00beKTaM 0a3bl JaHHBIX

JIJ1st TOJTy9eHHST SKCKITFO3UBHOTO MpaBa JOCTyIa K 0a3e JaHHBIX

Jlns 3anperienust [ocTyna nojib3oBaTeneil K o0beKTaM 0a3bl JaHHBIX

JIJIst OTKJIOHEHUS TIPAaB POJIH TOJIH30BATEIIS HA JIOCTYI K 00beKTaM 0a3bl JaHHBIX

st yero ucnoab3yercsi komanga REVOKE?

Jlyist Ha3HAYeHUS TI0IB30BATEIISIM IPAB JIOCTyIA K 00beKkTaM 0a3bl JaHHBIX

Jl1s mosty4eHus SKCKIII03UBHOTO MpaBa JA0CTyIa K 6a3e JaHHBIX

st 3ampenieHus JocTyna nojib3oBaTeliei K 00beKkTaM 0a3bl JaHHBIX

J171st OTKJIOHEHUS TIPaB MOJIb30BATEeNs Ha TOCTYI K 00BheKTaM 0a3bl JaHHBIX

Kaxkoii n3 nepe4ncjieHHBIX ONIEPATOPOB OTHOCUTCH K SI3BIKY YNPABJIeHHS JAHHBIMHU
(DCL)?

Update - u3meHeHHE 3HAUYEHHH B MMOJIAX TAOIHIIBI

Grant — co3ganue B cucteMe 0€30MacHOCTH pa3pelIaroiei 3aniucy Ui MOJIb30BaTeNs
Select —BBIOOpKa CTPOK, YAOBACTBOPSIONINX 33 JaHHBIM YCIOBHSIM

Create — co3ganue TaOIHIBI, HHIEKCA

Drop — ynanenue TaOiuiibi

Alter — u3smMeHeHre CTPYKTYPbI TaOIHIIbI

Insert — BctaBka CTPOK B TaOJIHILY

Delete — ynanenue cTpok 13 TaOIHIIbI

Kaxkoii n3 nepeuncjieHHBIX 0NIEPATOPOB OTHOCHTCH K I3BIKY ONpeieeHnsl JaHHbIX
(DDL)?

Update - u3meHeHHE 3HAUYEHUH B MTOJIAX TAOIHUIIBI

Grant — co3ganue B cucteMe 0€30MacHOCTH pa3pelaroniei 3aniucy IS MOJIb30BaTeNs
Select —BrIOOpKa CTPOK, YAOBICTBOPSIONINX 33 JaHHBIM YCIIOBHSIM

Create — co3ganue TaOIUILI, HHAECKCA U T.1.

Insert — BcraBka CTPOK B TAOJIHITY

Delete — ynaneHue cTpok u3 TaOJIUIIbI

Deny - coznanue B cucteMe 0€30MacHOCTH 3aMpenaroneid 3amucy IS TIOJIb30BaTes
Kakoii u3 nepeynciieHHBIX ONEPATOPOB OTHOCUTCS K SI3BIKY MAHUIYJIMPOBAHUS aH-
HeiMu (DML)?

Update - n3meHeHHe 3HAUYCHUI B MTOJIAX TAOIHUIIBI

Grant — co3ganue B cucteMe 0€30MacHOCTH Pa3pelaroNiei 3amicH IS MTOJTb30BaTeNs
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Create — co3ganue TaOJIHIEI, HHICKCA

Drop — ynanenue ta0iuiibt

Alter — u3MeHeHHE CTPYKTYPhI TAOIHIIBI

Insert — BcTaBka cTpok B TaOIHILy

Yro nenaer oneparop INSERT?

BCTaBJISIET CTPOKY C 33JJaHHBIMU 3HAYEHUSIMU 3JIEMEHTOB B TaOIUILYy

BCTABJISIET CTOJIOEL C 3a/laHHBIMU 3HAYCHUSIMU 3JIEMEHTOB B TAOJIUILY
BCTaBJISIET CTPOKY C 33JaHHBIMU 3HAUEHUSIMU 3JIEMEHTOB U 3HAUEHUSAMU 110 YMOJIYAHHUIO B
Ta0IHITy

BCTABJISICT CTONOCI C 3aIaHHBIMHU 3HAUCHHUSIMU DJIEMEHTOB M 3HAYCHUSMHU I10 YMOJTYAHHIO B
TaOIHITy

B xaxom npenso:xkennu oneparopa INSERT yka3biBaroTcsi BeraBiisiemble B Ta0 U1y
3HAYeHUA?

INSERT

VALUES

FROM

WHERE

Kakue ciy:xe0HbIe ¢JI0Ba MOTYT HCII0JIb30BaThesl B oneparope INSERT?
FROM

WHERE

VALUES

GROUP BY

Kakmne cayxeOHbIe C10Ba MOTYT HCOJIb30BaThCA B oneparope DELETE?
WHERE

INTO

VALUES

GROUP BY

Kakue CYB/I oTHOCATCSI K KIIHEHT-CepBePHbIM?

ACCESS

ORACLE

DB2

BORLAND PARADOX

Kakue CYB/I otHOcsATCS K aila-cepBepHbIM?

ACCESS

MS SQL-cepsep

ORACLE

INTERBASE

Kakue CYB/I ucnosb3yrorcs A1 Opranu3aumuu 6a3 JaHHbIX B KPYIIHBIX OPraHU3anusix
(OTHOCATCH K NPOMBILJICHHBIM)?

ACCESS

MS SQL SERVER

FoxPro

PARADOX

Bonpocsl k 3auery

1. Ilepeuncnutrs nepcoHanbHble U mnpodeccuonandbuble CYBJl. Kakue Bo3MOXHOCTH
oOecrieunBaeT ucnonb3oBanue npodeccuonanbueix CYB/I.

Oransl pazpabotku AUC.

ApXHUTEKTYpa «KIUEHT-cepBep». OCHOBHOM MPUHLIMII TEXHOJIOTHH «KIUEHT-CEPBEP»
4. TloHATre Mpe3eHTalnOHHON JIOTUKHU, OM3HEC-JIOTMKHU U JIOTUKA 00pabOTKU JaHHBIX

wn
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10.

11.
12.
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15.
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25.
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27.
28.
29.
30.
31.
32.
33.
34.
35.
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39.
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42.
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Mopenb yaaneHHoro ynpasienus panasiMu FS (Moaens daiinoBoro cepsepa). Jlo-
CTOMHCTBA U HEJAOCTATKH

Mopaenb yaanenHoro goctymna k 1anasiM (RDA). JloctonHcTBa 1 HETOCTaTKA
Mopnens (akTHBHOTO) cepBepa 0a3 JaHHBIX. JJOCTOMHCTBA M HEIOCTATKH

Mopenb cepBepa npuiiokeHui. JJoCTOMHCTBA U HEAOCTATKU

Apxurekrypa cepepa 6a3 naHHbIX. LleHTpanu3oBaHHast apXUTEKTypa U Mojenb 1:1.
Henocratku. ApxutekTypa BBIJEICHHOTO cepBepa (MHOTOIIOTOKOBAsI CepBepHast ap-
xutekTypa). Hegocratku

ApxuTekTypa BUpTyaJapHOro cepepa. Hemocratku. MHOTOHHUTHEBASI MyJIbTHUCEPBEP-
Hasl apXUTEKTypa

Tunel napamienusma.

TpeboBanwust k 6e3omacHocTH pensauuoHHbIX CYB/]

[Tonp3oBarenu CYB/I. O6bekThl goctyna. [IpuBunerun. Onepatops SQL s ycra-
HOBKM npuBwieruii. Ilpumepsr.

OcHOBHBIE CIIOCOOBI OTIPEIeNICHUs TPYIII MOJb30BarTeeii. Posb. MexaHu3M poJieid.
Coznanue pomnu. [Ipumep

[TonsiTue Tpan3akiuu. CBOMCTBA TpaH3aKUMU. BapuaHThl 3aBeplIeHUs TPAH3AKIIMH.
Pacmmmpennas monens Tpan3akmun. Cmech Tpanzakiuii. ['paduk 3amycka Habopa
TpaH3aKIUH.

[TpoGiieMbl mapayieibHOM paboThl TpaH3akuid. [IpobiieMa morepu pe3ynbTaToB 00-
HOBJeHUs. HeakkypaTHOe CUMThIBaHUE

[Tpobnems! mapauieabHO paboThl Tpan3akuii. [Ipodiema HECOBMECTHUMOTO aHAIN3A.
Konkypupyromue tpanzakiuu. Kondauktel Mexay Tpanzakuusmu. ['paduku 3amycka
Habopa Tpan3akuuu. CriocoObl pa3penieHus] KOHKYPEHIUN MEeXAy TPaH3aKIUAMU.
Tunst 61okupoBok. [IpoTokon gocTyna K JaHHBIM. Y POBHU OJOKHPOBAHUS.
VYnpasnenue TpaH3akiusaMu. KoMaH bl yripaBieHus TpaH3aKIUSIMU.

SIBHbBIE TpaH3aKIMKU. BioxeHHbIe TpaH3aKLUH

VYnpasneHnne 6J10KHpOBKaMH

TynukoBbie OTOKUPOBKH

YpoBHM U30IAIUN

Pexumblr SQL. Ilporecc BeimomHEeHUs onepatopos sql

Knaccudukanus ¢aiinos u ¢pailioBbIX CTPYKTYp

@aiibl IPSAMOTO U MOCIIEI0BATENBHOTO JOCTyIA

Hoctyt k ¢aiiny ¢ UCIoIb30BaHUEM METO/I0B XEITUPOBAHUS

[TonsaTre Komum3ui. MeTobl pa3peleHns KOJIIU3UN

[Tonsitne nuaexkcuoro Qaitna. [InoTHel nHAEKC. HEenmmoTHBIN HHIEKC.

Wupnexcel B Buae B-nepeBnes.

KnacrepuzoBaHHbIN HHIEKC

Hexnacrepu3oBaHHbBINA HHIIEKC

[Ipencrasnenue cBsizu 1:M B cTpykTypax xpanenusi. OTHOHAINpaBIEHHBIE YKa3aTeH.
[Ipumep. /IByHanpaBneHHble yka3zarenu. [[pumep. AIropuTm noucka 3amnucu B CBSA3SIX
I:M

WNHBepTHpOBaHHBIE CIMCKU

CrpannyHas opraHu3anus JaHHbIX. DKCTEHTHI. THUIbI SKCTEHTOB. Tunsl crpanul. I1a-
paMeTphbl CTpaHUIL

Ctpanunel pazmenieHus. Ctpanunbl JaHHbIX. CTpokH 1aHHBIX. NHIEKCHBIE CTpaHU-
1bl. TeKCTOBBIE CTPAHUIIBI.

Crpyxkrypa daiino B Ms SQL Server. Paznensiemast naMath

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

Konduryparuu Tumsl monb30Bareiei.

Apxurekrypa (pu3nyecKuil u JOTHYECKUN YPOBEHbD)
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43. Tabmmunblie mpocTpaHcTBa. CerMeHThI, SKCTEHTHI U OJIOKH TaHHBIX.

44. Sxzemmsip. SGA, PGA

45. TIpomecchl. 7 OCHOBHBIX (DOHOBBIX MPOIECCOB

46. Oynkuuu CYB/l. MucTamsmnus

47. Iporpammusie cpenctBa Oracle. OcHoBHbIE GyHKIMU yrpasieHus. Co3IaHue MOJb-
30BaTeNs ¥ HACTPOKKA MPaB IOCTyIA.

48. O0bexTol B]]

49. Co3nannie Tabmuil. THUITBI TaHHBIX

50. Co3ganue MHIEKCOB

51. Co3nanue npeacTaBiIeHUN

52. Co3pganue 1ociaenoBaTebHOCTER

53. OnpeneneHHbIC MOJIL30BATEIEM TUITBI TaHHBIX. CO31aHHEe CHHOHUMOB

54. Co3nanue orpaHMYCHHAN

55. Coznanue TaOIMYHBIX TPOCTPAHCTB

56. OcHoBHbIE TOHATHS U KOHCTpYKIu SQL. Apxurektypa SQL

57. llonnep>xuBaembiii HaOop cumBOIOB SQL. Apudmerndeckue onepaTopsl U ONepaTo-
PBI OTHOILIICHHS

58. CtpykTypa nporpaMmsl u niepemMennbsie SQL

59. YcnoBHbIe onepaTopsl

60. I ukiibr

61. Kypcopsr

62. XpaHumsbie IpOLETyPHI

63. OyHKIUU

64. Tpurrepsr

6. YueOHO-MeTOAMUYeCKOe M HHPOPMAIMOHHOE o0ecriedeHue TN CIUIIIHHBI
6.1.Criucok HCTOYHHUKOB JIUTEPATYPHI

Jluteparypa

Ocnognasn

1. ba3bl nanneix: yueonuk / JL.U. lllycrosa, O.B. Tapakanos. - M.: HUL] UHDPA-M, 2016. -
336 c.: 60x90 1/16. - (Beicmee obpa3oBanue: bakamaspuar) (Ileperér 7b11) ISBN 978-5-16-
010485-0, 500 5k3 http://znanium.com/catalog.php?bookinfo=491069

2. IIpoexktupoBanue HHGOPMAIMOHHBIX cucTeM M 0a3 maHHbIX/CraceimmaB.M. - HoBocu®.:
HI'TY, 2012. - 100 c.. ISBN 978-5-7782-2121-5
http://znanium.com/catalog.php?bookinfo=548234

/Jlonoanumenshasn

1. AransroB B.I1. baser gansbeix. B 2-x xu. Kuaura 2. PacnipeneneHnbie U ynajaeHHbIe 0a3bl
nauHbixX : yueonuk / B.I1. AramerioB. — M. : Ul «®OPYM» : UHOPA-M, 2017. — 271 c.:
1. — (Beicmee o6pazoBanue). http://znanium.com/catalog.php?bookinfo=652917

2. baspl nannbix. [Ipakrnyeckoe npumenenne CYBJ] SQL u NoSOL-tuna i mpuMeHeHUs
POEKTHPOBAHUS HHPOPMALMOHHBIX cucTeM: YueOHoe mocodue / Maptummn C.A., CUMOHOB
B.JI., Xpamuenko M.B. - M.:1/l ®OPYM, HUL] UHOPA-M, 2017. - 368 c.: 60x90 1/16. -
(Bricmiee oOpa3oBaHHe) (ITeperér 7B11) ISBN 978-5-8199-0660-6
http://znanium.com/catalog.php?bookinfo=556449

3. Merobl, MOJIENH, CpeICTBA XpaHeHHs U 00paboTku JaHHBIX: yueOHuk / O.I". Jansn, FO.A.
3enenkoB. — M.: ByzoBckmit  yuebnux: HWH®DPA-M, 2017. — 168 c.
http://znanium.com/catalog.php?bookinfo=543943
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4. Kynrteirus, O. I1. AnmuauctpupoBanue 6a3 ganasix. CYBJ] MS SQL Server [DnexTpoH-
HBIN pecypce] : yueb. mocobue / O. I1. Kyntsirun. - M.: M®IIA, 2012. - 232 c. - (YHUBepcH-
TeTcKas cepus). - ISBN 978-5-4257-0026-1
http://znanium.com/catalog.php?bookinfo=451114

6.2.IlepedeHsb pecypcoB HH(DOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTu «IHTepHEeT»

1. DnekTpoHHO-OMOaMOTEeYHAs cucTeMa «3HaHuym» Pexxum pocrtymna: http://znanium.com

2. HamumonanbHbiid oTKpbITEIA yHUBEpcUTET « MHTYUTY». Pesxkxum nocrymna:
https://www.intuit.ru/

»ow

Caiit Microsoft Pexxum nocryma: https://msdn.microsoft.com/ru-ru/library/
Hayunas 6ubanorexa PI'TY Pexxum mocryma: http://liber.rsuh.ru/

o

«CITFORUM»: Ananutudeckas nadopmanus B cepe IT. Pexxum nocryna:

http://citforum.ru/
6. IlepeueHp coBpeMeHHBIX mpodeccuoHabHBIX 0a3 maHHbIX (BJl) m umHpOpManmMoOHHO-
cupaBouHbix cucreM (MICC)

Neri/in

HanmenoBanue

1

Mexaynapoanslie pedeparuBHble HaykoMmeTpudeckue b/, moctymHbie B paMkax
HalMoHaJILHOU moanucku B 2019 r.

Web of Science

Scopus

[Ipodeccuonanbubie moHOTEKCTOBBIE B/I, JOCTYIHBIE B paMKax HAIlMOHAIBHOU
noanucku B 2019 r.

Kypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

KomnbroTepHble cipaBOYHbIE TIPABOBBIE CHCTEMBI
Koncynerant [Lmtoc,
l"apanTt

7. MatepuajibHO-TEXHHYECKOe o0ecnevyeHune M CUMIITUHbI
Jlnst MaTepranbHO-TEXHHUECKOTO 00eCTieueHUs JUCIIUILTUHBI HEOOXOTUMBI:

- OJ151 IeKYUlLL:

yueOHas ay JUTOpHUs,

JI0CKa,

IIPOEKTOP (CTallMOHAPHBIN WJIM IEPEHOCHOM),
KOMIIBIOTEP WU HOYTOYK,

nporpammHoe obecnieuenue (I10).

[Tepeuens nporpammuoro obecniederus (110)

Haumenoanue 110 Crioco0 pacrpocTpaHeHus
Microsoft Office 2010 Pro JIMIIEH3UOHHOE
Windows 10 JINLEH3UOHHOE
Kaspersky Endpoint Security JUIICH3UOHHOE

- 0151 NPAKMUYEeCKUX 3AHAMULL
® KOMIBIOTEPHBIN KJacc,
® J0CKa,



http://liber.rsuh.ru/
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® TIPOEKTOp (CTallMOHAPHBIN UK IEPEHOCHOM ),
® KOMIBIOTEP WM HOYTOYK JJIsl IperoaaBarers,
® KOMIBIOTEPHI AJIsl 00yYarOIIUXCs,

e BbIX01 B MHTEpHET,

e nporpammuoe obecrieuenue (I10).

ITepeuens nporpammuoro obecneuyenus (110)

Haumenosanue [10 Crioco6 pacrpocTpaHeHust
Windows 10 JTUTICH3NOHHOE
Microsoft Office 2010 Pro JIMIIEH3HOHHOE
Mozilla Firefox CBOOOIHO pacpoOCTPaHIEMOe
Kaspersky Endpoint Security JIMLICH3MOHHOE
Microsoft SQL Server 2008 JTUIECH3UOHHOE

8. ObecneyeHue 00pa3oBaTEJILHOIO MPOLECCA /1JIs1 JIUI] C OTPAHUYEHHBIMH BO3MOKHO-
CTSIMM 3/I0POBbsI 1 HHBAJIN/I0B

B xoza€e peanuzanuy IUCUUIIIIMHBL UCIIOIB3YIOTCS CIEAYIOLIUE JOMOJIHUTEIIBHBIE Me-
TOJIbI 00YUEHHSI, TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTalui ooy4da-
IOLIMXCS B 3aBUCHUMOCTH OT UX MHIUBHUyaJIbHBIX OCOOCHHOCTEH:

® JUIS CJCIBIX M CIIA00BUIASIIUX:

- TeKIUH 0(OPMIISFOTCS B BUJIC SJICKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C MTOMOIIBI0 KOM-
MBIOTEPA CO CICIMATU3NPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

- MMHCHMEHHBIC 3a/IaHUs BBIMOJIHSIIOTCSA Ha KOMIIBIOTEPE CO CIEIUAIM3UPOBAHHBIM IPO-
IPaMMHBIM 00€CIICYeHUEM, HITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCs MHANBUAYAIbHOE PaBHOMEpPHOE ocBelieHue He Mmeree 300 JroKc;

- JUIA BBITIOJIHEHUS 3aJaHUS TIPU HEOOXOJWMOCTH TPEIOCTABISETCS YBEIHMYUBAIOIICE
YCTPOMCTBO; BOZMOYKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIC 3aJIaHusT OPOPMIIIOTCS YBEITHUESHHBIM IPU(TOM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOM (hopMe WIIH BBHITIOTHSIOTCS B MUCHbMEHHOH (hopMme
Ha KOMITBIOTEPE.

® IS TIYXUX M CIIa0O0CIBIIIANINX

- JIeKIMu OOPMIISIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTa, JTUOO MPEeNIOoCTaBIAETCS 3BY-
KOYCHJTUBAIOIIAs arapaTypa WHIUBHIyATLHOTO ITOJIh30BAHMUS;

- IMCbMEHHBIE 3a/IaHUs BHITMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH opMme;

- K3aMeH U 3a4€T MPOBOJIATCS B MUCHbMEHHON (pOpMe Ha KOMITBIOTEPE; BO3MOKHO TTPOBE-
neHue B popMe TeCTUPOBAHUS.

e IS JIUI[ C HAPYIICHUSIMU OMOPHO-IBUTaTEILHOTO anrmapara:

- IeKIAA 0(OPMIISIOTCS B BHJIC DJIEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C MOMOIIHI0 KOM-
MBIOTEPA CO CIEMATU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHHUEM;

- MMACHMEHHBIC 3aJIaHUs BBIMOJIHSIIOTCS Ha KOMITBIOTEPE CO CIEIUATM3UPOBAHHBIM IPO-
TPaMMHBIM 00€CTIeUeHUEM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOM (hopMe WIIH BBITIONHSIOTCS B MUCHbMEHHOH (hopMe
Ha KOMIIBIOTEPE.

[Ipn HEOOXOMMMOCTH TPETyCMATPUBACTCS YBEIWYCHHE BPEMEHH JIJIS TIOATOTOBKH
OTBETA.

[Ipoueaypa TIpOBeJCHHS  MPOMEXKYTOYHOW  arTecTaluu  JUIsl  0Oydaromuxcs
YCTaHABIMBAETCS C YyYETOM HUX WHAUBUAYAIBHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH.
[TpomeskyTOUHAS aTTeCTAIUS MOXKET MTPOBOIUTHCS B HECKOJIBKO ITAIOB.

[Tpu MIPOBEIICHUH MPOLIETYPBI OIICHMBAHUS pe3yabTaToOB oOyueHust
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NPEAyCMaTPUBACTCSl HCIONB30BAHUE TEXHUYECKHX CpEACTB, HEOOXOAMMBIX B CBS3U C
UHIUBUIYAIbHBIMA ~ OCOOEHHOCTSIMH  OOydaromuxcsi. OTH  CpelIcTBa MOTYT  OBITh
NPEOCTaBICHBl YHHUBEPCUTETOM, WJIM MOTYT HCIIOJIb30BaThCSI COOCTBEHHBIC TEXHUYECKHE
CpeAacTBa.

[IpoBeneHre mpoueaypbl OLEHHBAHUS PE3YJbTaTOB OOy4YCHHs JIOIyCKAeTCs C
UCTIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHHA.

O6GecneunBaeTcs 10CTYI K HHGOPMAIIMOHHBIM U OHOInorpaduueckuM pecypcam B CeTH
WutepHer mis kaxaoro oOyuaromierocss B popMax, aJanTUPOBAHHBIX K OTPAaHMYCHHUSM HX
3JI0POBBSI U BOCIIPUATHUS HH(DOpMAIIH:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- B ICUATHON (OpME yBEITMICHHBIM HIPHUPTOM;
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

® Ul TIYXHX H CITa0O0CIBIIIAIINX:

- B IIeYaTHOU opMme;

- B (hopMe IJIEKTPOHHOTO JOKYMEHTA.

e Ui OOyYaroIIUXCs ¢ HAPYIICHUSIMU OMOPHO-IBUTATEIBHOTO arapara:
- B IIeYaTHOU opMme;

- B (hOpMeE IIIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

Y4eOHble ayTUTOPUH Il BCEX BHJIOB KOHTAKTHON M CAMOCTOSITEIILHON pabOThI, HAYY-
Hasi OMOJIMOTEeKa U MHBIE TIOMEIICHUS U1l 00yUeHHs OCHAIICHBI CTIEHUAIBHBIM 000y 10BaHH-
€M U y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPEJICTBAMU OO0YUYCHUS:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- YCTPOMCTBOM Il CKaHUpOBaHUs U uTeHus ¢ kamepoir SARA CE;

- nucreeM bpaiina PAC Mate 20;

- npunTepoMm bpaitis EmBraille ViewPlus;

® I TUIYXUX U CIA0O0CTBIIIANTNX:

- aBTOMAaTU3MPOBAHHBIM PabOYMM MECTOM MJisi JIOJeH C HapyIIeHHeM cllyXa U cia-
OOCBIIIAIINX;

- aKyCTHYECKHH YCHIIUTENb U KOJOHKH;

e I OOYYAIONINXCS C HAPYIIEHUSIMU OTIOPHO-ABUTaTEILHOTO afmapara:
- IePEIBIKHBIMHE, PETYJINPYEMBIMH dproHOMHYeckumu napramu CHU-1,
- KOMIIBIOTEPHON TEXHUKOMN CO CIELUAIbHBIM IPOrPaMMHBIM 00€CIIEYCHUEM.

9. MeToauyeckne MaTepHaJibl
9.1 InaHbl MPaKTHYECKUX 3aHATHIA

IIpakTuyeckas pa6ora Ne 1 SI3pik Transact-SQL. Komnonentsr SQL
Ilenb: PaccMoTpeTh OCHOBHBIE OOBEKTHI U Oa30BbIe OnepaTopsl sA3bika Transact-SQL

OcHoBHbIe 00BeKTHI SQL
Tune! JaHHBIX

Oynkuuu s3pika SQL
CxkanspHsle onepaTropsl
3nauenus NULL

> & & o o

YpaxHenus

VYnpaxnenue 1

Kakas pazauna mexy uncnoBbiMi THamMu AaHHbIX INT, SMALLINT u TINYINT?
Ynpaxuenue 2
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Kakas paszumna mexny tunamu naHHeix CHAR um VARCHAR? Korma cnemyer
UCIIOJIb30BaTh MEPBBIN, a HE BTOPOii, 1 HA000POT?

VYnpaxuenue 3

Kak Hactpouth cronben tuna nanaeix DATE nns BBoma 3HaueHuid B Qopmarte
'rrrr/mm/ o' ?

B crnepyromux AByx ynpakHeHUsX wucnosib3yiute HHCTpykuuio SELECT B okHe
pemakTopa 3ampocoB cpeinctBa Management Studio s BeIBOAA pe3yNbTaToOB  BCEX
cucTeMHbIX (QyHKIMA U Tiao6anbHbIX mepeMeHHbIX. (Hampumep, macTpykumss SELECT
host_id () BBIBOAUT HACHTU(PUKAIIMOHHBII HOMEP TEKYIIEro XOCTa.)

VYnpaxuenue 4

Hcnonb3ys cucTeMHble (QYHKLIWH, Yy3HATe WACHTU(PHUKAIMOHHBI HOMEp O0a3bl
JTAHHBIX test, KOTOPYIO CO3alu Ha MPOLLIOHN J1abopaTOpHOii paboTe.

VYnpaxuenue 5

Hcnone3yss cucTeMHBbIE IMEpPEMEHHbIE, Y3HAMTe TEKYUIyI0 BEPCHUI0 MPOTrpaMMHOIO
o0ecrieyeHnst CUCTEMBI 0a3bl JaHHBIX U UCTIOIB3YEMBIH B IPOTPaMMHOM 00ECTIEYCHUH SI3BIK.

VYnpaxuHenue 6

Hcnone3yst OuToBble omepaTopsl &, | U *, BBIMOIHHUTE CIEAYIOIIUE OMepariy Hajl
OUTOBBIMH CTPOKAMH:

(11100101) & (01010111)

(10011011) | (11001001)

(10110111) ~ (10110001)

Ynpaxaenue 7

Kakumu OyayT pe3yabTaThl CielyroluX BoipaxeHuii? (Beipaxxenue A — 4uciaoBoe, a
B — noruueckoe.)

A+ NULL

NULL = NULL

B OR NULL

B AND NULL

VYnpaxuenue 8

B kakux ciyyasix MOXHO UCIIOJIb30BaTh KaK OJJMHAPHBIE, TAK U JABOIHBIC KABBIYKH JUIS
OTpe/ieNIeHUs] CTPOKOBBIX M BPEMEHHBIX KOHCTaHT?

VYnpaxuenue 9

Uro Takoe HJIEHTU(HUKATOP C OTPAHUYUTENSIMU M KOrja Tpedyercss UCHOJIb30BaTh
UEHTU(PHUKATOPBI 3TOTO THIA?

IIpakTyeckas padora Ne 2 S3bIK onucaHusi JaHHBIX

[ens:

PaccmoTtpeTs Bce uHcTpykuuu Transact-SQL, cBsizaHHBIE C A3BIKOM ONMCAHUS TaHHBIX

¢ Coznanue 00beKTOB 0a3 JaHHBIX

¢ MonudunupoBanre 00beKTOB 0a3 TaHHBIX

¢ V nanenne 00bEKTOB 0a3 JaHHBIX

YpaxHenus

VYnpaxnenue 1

Hcnons3ys unctpykumio CREATE DATABASE, co3naiite HOByro 0a3y JaHHBIX
test db, 3amaB siBHBIE crienuduKanuu s QaiioB 0a3pl TaHHBIX W KypHala TpPaH3aKIUH.
@aiin 6a3bl JaHHBIX C JorudyeckuM umeHeM test db dat coxpansiercs B ¢uznueckoMm (aiine
C:\tmp\test db.mdf, ero HauanpHbBIi pasmep — 5 Moaiit, aBToyBenuuenue Mo 8%,
MaKCHUMaJIbHBIN pa3mep He orpaHuyeH. Dailn ypHaia TpaH3aKIMH C JOTHUYECKUM UMEHEM
test db log coxpausiercs B Qusuueckom aiine C:\tmpltest db log.ldf, ero wnauanbHBII
pasmep — 2 M6aiirta, aBroyBennuenue no 500 Koaiir, makcumanbhblil pazmep 10 Moaiir.

Ynpaxuenue 2
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Ucnonb3ys nncrpykimio ALTER DATABASE, no6aBeTe HOBBIM (haiin xypHamia B
0a3y nanHbIX test db. ®aiin coxpansiercss B ¢usnueckom ¢aiine C:\tmpl\emp log.1df, ero
HavYaJIbHBIA pazmep — 2 MoOaiita, aBToyBenuueHue mo 2 Mobaiita, MaKCUMaJIbHBIN pa3Mep He
OrpaHHYEH.

VYnpaxuenue 3

Hcnone3ys uncrpykiuio ALTER DATABASE, uzmenure HayansHbIi pazmep (aiina
6a3bl maHHbIX test db Ha 10 MOGaiiT.

VYupaxuenue 4

B npumepe 4 s HEKOTOPHIX CTOJOLIOB YETHIPEX CO3/JAaHHBIX TaOJMIl 3alpelieHbl
3Hayenus NULL. [l Kakux U3 3THX CTOJIOIIOB 3TO ONpEAETICHHE SBISETCA 003aTeIbHbIM, a
U1 Kakux HeT?

VYnpaxuenue 5

[Touemy B npumepe 4 TUIl JaHHBIX IS cTOJIOOB dept no u project no omnpeaeneH Kak
CHAR, a He KaK OJJMH U3 I1€JIOYUCICHHBIX THIIOB?

VYnpaxxuenue 6

Cozpaiite Tabauiel customers u orders, cozepikalire MepeyruciIeHHbIE B CIETYIOICH
tabnuue cToioubl. He 00bsABIsSNHTE COOTBETCTBYIONINE TEPBUYHBIN U BHEIITHUE KITIOUH.

customers  orders

customerid char(5) not null orderid integer not null

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

contactname char(30) null  orderdate date null

address varchar(60) null shippeddate date null

city char(15) null freight money null

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

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

quantity integer null

VYnpaxuenue 7

Hcnons3ys wunctpykuuto ALTER TABLE, no6aBbre B Tabmuiy orders HOBBIi
ctonben shipregion. Cronben I0MKEH UMETh LEIOYHCIEHHBIM THI JAHHBIX M pa3pelaTh
3HayeHuss NULL.

VYnpaxuenue 8

Hcnons3ys uncrpykuuto ALTER TABLE, usmenure tTun gaHHbIx ctonbia shipregion
C IEJOYUCIICHHOTO Ha OYKBEHHO-ITUGPOBOM ITMHON 8 cuMBOJIOB. CTONOCIT MOXKET COJIEPIKATh
3nayenus NULL.

VYnpaxuenue 9

VY nanute co3nanHblil paHee crondery shipregion.

Ynpaxuenue 10

JlaiiTe TOYHOE ONMHUCAHME TMPOUCXOAALIEMY IpPH YyJAJIEHUH TaOJaHUIbl C TOMOIIBIO
uHcTpykuuu DROP TABLE.

VYnpaxuenue 11

Coznaiite 3aHOBO TabauIBl customers U orders, yCOBEPIIEHCTBOBAB UX OIpe/eIeHHe
BCEMH OTPAHUYCHUSMU MEPBUYHBIX M BHEIIHUX KITIOYEH.

VYnpaxuenue 12

Hcnons3ys cpeny SQL Server Management Studio, mnonpoOyiiTe BCTaBUTbH
CJICIYIOIIYIO HOBYIO CTPOKY B Tabmuiry orders:

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

[Touemy cucreMa OTKa3bIBae€TCs BCTABIATH ATY CTPOKY B TaOIHILy?

VYnpaxuenue 13

Ucnoneizys unctpykunto ALTER TABLE, onpenenure 3HaueHue Mo yMOJIYaHHUIO
cronbua orderdate Tabmuisl orders B BUJIE TEKYIIEH AaThl U BPEMEHH CUCTEMBI.

VYnpaxuenue 14
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Ucnions3ys unerpykiuio ALTER TABLE, co3naiite orpanndenue s oOecrieueHust
[IEJIOCTHOCTH, OTpaHMYUBAIOIIEEe JOMYCTHMbIC 3HaUCHHs cTonOua quantity tabmuisl orders
nuarna3soHoM 3HadeHui ot 1 go 30.

VYnpaxuenue 15

OTto0pa3uTe Bce OrpaHUYEHHUS IS 00€CTIeYeHHs LIeTOCTHOCTH Ta0uLbl orders.

Ynpaxuenue 16

[TonpiTaliTech yAauTh TEPBUYHBIA KIIIOU TaOiauIel customers. Ilouemy 310 He
yaaercs?

Ynpaxuenue 17

VYnpanure orpanuueHue s oOecreueHus MEeJIOCTHOCTU prim_empl, ompeneneHHoe B
npumepe 7.

VYnpaxuenue 18

B tabauie customers u3MeHUTE UM CTOJIOIA city Ha town.

IIpakTnyeckas padora Ne 3 3anpocsl

[ens:

Paccmotpets onepatopsl vactu DML si3pika SQL

¢ Wnctpykuusa SELECT. Ee npennoxenus u pyHKunu
¢ [Toxzanpocsr

¢ Bpemennsie TaOnauIsI

¢ Omneparopbl COeAMHEHUS

¢ Casi3aHHBIE MTOA3AMIPOCHI

¢ Tabnu4HbIe BBIpOXKEHUS

YnpaxHeHus

Vnpaxuenue 1

BeinonHuTe BHIOOPKY BCeX CTPOK U3 Tabmuibl WOrks_on.

VnpaxHenue 2

BoinonHuTe BIOOpKY TaOEIbHBIX HOMEPOB BCEX COTPYAHHUKOB C JJOJKHOCTBIO KIIEPK

(clerk).

VYnpaxuenue 3

BeinonHuTe BBIOOPKY TaOelIbHBIX HOMEPOB BCEX COTPYJHHKOB, KOTOpbIE paboTaroT
HaJ MpOeKTOM P2 u yeil TabenbHbli HoMep MeHblie, yueM 10 000. Pemmre 3Ty 3amauy,
UCIIOJIB3YsI JIBa Pa3InuHbIX, HO SKBUBAJICHTHBIX 3aIpoca ¢ HHCTpyKuuei select.

Vnpaxuenue 4

BeimonHuTe BBIOOPKY TaOelbHBIX HOMEpPOB BCEX COTPYAHHMKOB, KOTOpbIE He
OpUCTYNWIN K paboTe Haj npoekToM B 2007 r.

YnpaxuHenue 5

BoinonHuTe BBIOOPKY TaOENbHBIX HOMEPOB BCEX COTPYAHHKOB MpoekTa Pl ¢
BEIYIIMMH JOJDKHOCTSIMH (T. €. aHanuTuk analyst u menemkep manager).

VYnpaxuenue 6

BoimosnauTe BBIOOPKY BCEX COTPYAHHMKOB MpOEKTa P2, uUbs JOJDKHOCTH €Ile He
oIpeieNeHa.

VYpaxuenue 7

BemmonanTe BBHIOOPKY TaOETbHBIX HOMEPOB M (paMWIMiA COTPYAHHKOB, YbM HWMEHA
cozepxkar ase Oyksbl "t".

VnpaxHenue 8

BoimosnauTe BHIOOPKY TaOelIbHBIX HOMEPOB M MMEH BCEX COTPYIHHUKOB, Y KOTOPBIX
BTOpas OykBa Gamuinu "o" nian "a" (OykBbl aHTTIMIICKKE) U TTocsieHIe OyKBbI (pamuuu "es".

VYnpaxuenue 9

BrinonHuTe BHIOOPKY TaOENbHBIX HOMEPOB COTPYIHUKOB, YbH OTJENBI PACIOIO0KEHBI
B Cuatie (Seattle).

VYnpaxuenue 10
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BemmonauTe BBIOOPKY (aMIIIMHE M MMEH COTPYAHUKOB, KOTOpBIE TPUCTYIWINA K
pabote Hax npoektamu 4 ssHBaps 2007 r.

VYnpaxuenue 11

CrpynnupyiiTe Bce OTAEIBI 0 UX MECTOHAXO0XKICHUIO.

Yupaxnaenue 12

OO6mwsacuute pazauiy Mexay npempioxkenusmu DISTINCT u GROUP BY.

VYnpaxuenue 13

Kak mpennoxxenue GROUP BY o6paGatsiaer 3nauenus NULL? Ilogo6ua nm sTa
00paboTka 0OBIYHOM 00Pa0OTKE ATUX 3HAYCHHI?

Ynpaxuenue 14

OObscauTre  pasuurny Mexay  arperatHeiMd  pyHkmumsvMu  COUNT(*)  w
COUNT(column) .

VYnpaxuenue 15

BrimonauTe BHIOOPKY HanOOJBIIEro TaOEIBHOTO HOMEpa COTPYIHHKA.

Ynpaxnenue 16

BrimostHuTe BEIOOPKY OKHOCTEH, 3aHUMACMBIX OOJIBIIE, 9YeM JBYMS COTPYIHUKAMHU.
VYnpaxuenue 17

BrimoHuTe BBIOOPKY TaOENbHBIX HOMEPOB COTPYIHUKOB, KOTOPBIC WJIH HMEIOT
JOJKHOCTB Kiepk clerk, umm paborarot B otaese d3.

Vnpaxnenue 18

OO0bsicHUTE, TOYEMY CIEIYIOLINI 3apOoC HENTPaBUIIbHBIN.

SELECT project name FROM project WHERE project_no =

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

HcnpaBbTe CHHTaKCHUC 3ampoca.

Ynpaxuenue 19

KakoBo nmpakTrueckoe mpuMeHEeHNEe BPEMEHHBIX TaOIHIL?

Ynpaxuenue 20

OOBscHUTE PA3HULLY MEX]Y INTOOANBHBIMU U JIOKAJIbHBIMU BPEMEHHBIMH TaOJIHIIaMHU.

[TPUMEYAHUNE

B pemeHusx Bcex MOCHENyOIIUX YNPAKHEHUH MO ONepaluud COeIUHEHMS
UCIIOJIB3YITE SIBHBI CUHTAKCHC.

VYnpaxnenue 21

CosmaiiTe cieayromme coeuHeH s TabauI Project u Works_on, BBITIOTHUB:

. €CTECTBEHHOE COEMHEHME;

. JIEKapTOBO MPOU3BECHHE.

VYnpaxuenue 22

CKOJIBKO YCTIOBUHM COCTMHEHMSI HEOOXO0IMMO JJII COSAMHEHUS B 3ampoce N Tabmui?

VYnpaxuenue 23

BremonanTe BBIOOPKY Ta0ENBbHOTO HOMEpa COTPYIHWUKAa W JOJDKHOCTH JUISL BCEX
COTpPYIHHKOB, paboTaromux HaJ mpoekrom Gemini.

VYnpaxuenue 24

BrimosnHuTe BHIOOPKY UMEH U (paMUJIHIA BCEX COTPYAHUKOB, pabOTAIOIUX B OTIEINE

Research unu Accounting.

VYnpaxuenue 25

BeimonHuTe BBIOOPKY BCEX [JaT Hadana paboThl s Bcex kiepkoB  (clerk),
paboratomux B otaeie d1.

VYnpaxuenue 26

BrimosnauTe BBIOOPKY BCEX MPOEKTOB, HAJl KOTOPBIMU pabOTarOT JBOE WIJIM OOJIblIe
COTPYIHHKOB C JIOJDKHOCTBIO Kiepk (clerk).

VYnpaxuenue 27
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BoimonuuTe BHIOOPKY MMEH U (aMUIMi COTPYIHUKOB, KOTOPbIE UMEIOT JOJKHOCTD
MeHeKep (Manager) u padorarot Haja poekToM Mercury.

VYnpaxuenue 28

Breimonnute BBIOOPKY MMeH W (aMUIMii BCEX COTPYAHHMKOB, KOTOpBIC HAYaIH
paboTaThb HaJ NPOEKTOM OJHOBPEMEHHO, IO KpailHeil Mepe, elle ¢ OJAHUM JPYTUM
COTPYAHUKOM.

VYnpaxuenue 29

BrimonauTe BHIOOPKY TaOEIbHBIX HOMEPOB COTPYIHUKOB, KOTOPBIC KUBYT B TOM XKE
ropone, rae Haxoautces ux otaen. (Mcmomp3yiite pacimpennyto tabmuiy enployee enh
0a3bl JaHHBIX Sample.)

Ynpaxuenue 30

BrimonHauTe BRIOOPKY TaOEIHHBIX HOMEPOB BCEX COTPYAHUKOB, paOOTAIONINX B OT/IENC
mapketunra marketing. Cosnaiite 1Ba paBHO3HAYHBIX 3aIpOCa, UCTIOJIb3YS:

. ONEePaTOP COCTUHEHNS,

. CBSI3aHHBIN MO3aIPOC.

IIpakTyeckas padora Ne 4 Xpanumble npoueaypbl U onpejaesiseMble M0Jb30BaTeIeM

pyHxuun
[ens:
[To3HaKOMHUTBCS C MaKeTaMu U noamnporpammamu SQL
¢ IIpouenypHsle pacIIMpEHUs
¢ XpaHumble TPOLEAYPHI
¢ OmnpenensieMble MOJIb30BaTeNeM (QYyHKITHH
YnpaxHeHus

VYnpaxuenue 1

Cosnaiite maket aist BcraBku 3000 crpok B Tabmuiyy employee. 3HaveHus cTooma
€MpP_NO0 J0JKHBI ObITh 0/IHO3HAYHBIMU B Auana3one oT 1 1o 3000. Beem sueiikam ctonOiioB
emp_Iname, emp_fname u dept_no mnpucBamBarorcs 3Hauenus "Jane", "Smith" u "d1"
COOTBETCTBEHHO.

Vnpaxuenue 2

W3MeHuTe naker U3 ynpaxHeHus 1 Takum o0pa3oM, 4YTOObI F€HEPUPOBATh CITyyalHbIE
3Ha4YeHus Ui cTojbua emp_no, ucnonsiys ¢pynkuuto RAND. (Iloxckaska: 1t momydeHus
CITy4YailHBIX 3HaYCeHU uctonb3yiite cucremubie Gpynkunu DATEPART u GETDATE.)

IIpakTuyeckas padora Ne 5 Unaexcsl. IlpeacraBienus
Llens:
PaccMoOTpeTbHHIEKCHI M UX POJIb B ONITHMM3ALMN BPEMEHU BBIIIOJIHEHHS 3aIIPOCOB, a
Takke 00BEKThI 0a3bl JaHHBIX, KOTOPbIE HA3bIBAIOTCS NPEACTABICHUIMHU
OO61ue cBeeHus
S3pik Transact-SQL u uHACKCHI
PexomeHnanmu no co3qaHuIo U UCIOIb30BAHNUIO MHIECKCOB
CrniennasnabHbl€ TUIIBI MHIEKCOB
Nuctpykuuu si3eika DDL u npencraBnenus
WNuctpykuun a3eika DML u nipencrasieHus
WHekcupoBaHHbBIE IPEICTABICHUS
YpaxHenus
VYnpaxnenue 1
Co3paiiTe HekIacTepU30BaHHBINA MHIEKC /Ui cTonOna enter date Tabmuisl works on,
C 3aIOJTHEHUEM MTPOCTPAHCTBA KAKION CTPAaHMIIBI TUCThEB MHeKca Ha 70%.
Vnpaxuenue 2

L R R I I R I 4
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Co3zpmaiiTe 0HO3HAYHBIM COCTAaBHOM MHACKC JJIA cTOIOOB emp Iname u emp fname
tabmuipsl employee. byner nu kakas-nmu0o pasHuIla, €Clid U3MEHHUTH HOPSIOK CTOJIOIOB B
COCTaBHOM HMHJIEKce?

VYnpaxuenue 3

Kak ypmanute uHAEKC, KOTOpBIM ObUI HESBHO CO3/aH JJs IEPBHUYHOIO KIHOYa
Ta0JINLbI?

VYnpaxuenue 4

W3n0uTe 1OCTOMHCTBA U HEIOCTATKU UHJEKCOB.

B cnenyromux derelpex yHpaXXHEHUSAX CO3JaiiTeé HMHIEKCBI, KOTOpBIE IOBBICAT
POM3BOIUTENHLHOCTh 3arpocoB. Ilpeamnonaraercs, 4ro Bce TaObmuIBpl 0as3bl JaHHBIX sample,
UCIIOJIb3YEMbIE B 3TUX YNPAXKHEHUSIX, UMEIOT O0JIBIIOE KOJIMYECTBO CTPOK.

VYpaxuenue 5

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

Ypaxaenue 6

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

VYupaxuenue 7

SELECT job FROM works on, employee

WHERE employee.emp no = works on.emp no

VYnpaxuenue 8

SELECT emp Iname, emp fname FROM employee, department

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

VYupaxuenue 9

Co3paiite mpencTaBlieHHE, COJAEpIKalllee JaHHbIE Ui BCEX COTPYIHUKOB, KOTOpbIE
paborarot B otaene dl.

Vnpaxuenue 10

Coznaiite mpencraBieHue g TaOmuLbl  project, YTOOBl COTPYAHUKHA MOTJIHU
IIPOCMAaTPUBATh BCE JJaHHbIE ITON TaOJIHUIIBL, 32 UCKIIOYEHHEM cTon01a budget.

VYnpaxnenue 11

Co3paiiTe peacTaBieHue, coepskaliee UMs 1 (paMuIny BceX COTPYAHUKOB, KOTOpbIE
Hayvaju padoTaTh HaJ CBOMMH MPOEKTaMH BO BTOpoil mojosuHe 2007 T.

VYnpaxuenue 12

Brinonnute ynpaxsnenue 11, nepeiMeHOBaB HCXOHBIE CTONOLBI emp fname u

emp_Iname B first u last cooTBeTCTBEHHO.

VYnpaxuenue 13

Hcnonb3ys npejacTaBieHre B yIpaXHEHUH 9, 0ToOpa3uTe MosIHble CBEACHUS IS BCEX
COTPYJIHUKOB, 4bsl (pamMuiiusl HaunHaeTcsi ¢ OykBbl "M".

VYnupaxuenue 14

CoznaiiTe npencTaBieHHe, COAEprKallee MOJHbIE CBEIECHUS IJs BCEX MPOEKTOB, Haj
KOTOPBIMH paboTaeT cOTpyIHUK 1o damuinu Smith.

VYnpaxunenue 15

MoudunupyiTe ycioBue NpeicTaBIeHUs B YIPaKHEHUN 9 (MCTIOAb3Ys HHCTPYKIIUIO
ALTER VIEW), uroObl npeacTaBieHHE BO3BPAIAIO JTaHHBIE BCEX COTPYIAHHKOB, KOTOpHIE
pabotarot B otaene d1 wiu d2 unm B 060ux oTAenax.

VYnpaxuenue 16

VY nanure npencraBieHue, co3aHHOe B ynpaxkHeHuu 11. Uto npousoiiner BciaeacTeue
ATOTrO C MPEACTABICHUEM, CO3JaHHBIM B YIIPaKHEHUH 127

VYnpaxuenue 17

Ucnonp3yss mnpencraBieHue w3 ynpaxHeHus 10, BCTaBbTE€ [aHHBIE IS HOBOTO
IIPOEKTa, HOMEp KOTOPOro p2, a uMs - Moon.

VYnpaxnenue 18
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Co3zmaiite peacrasienue (¢ npemioxxkennem with check option), conepxaree nmena
U (paMmMu Bcex COTPYTHHUKOB, 4eil TabenbHbI HOMep MeHbIne, yem 10000. Mcnons3ys 310
MpeJICTaBICHHUE, BCTaBbTE JIaHHBIE JJI1 HOBOro coTpyaHuka no (amunun Kohn, TaGenbHbIit
HOMeEp KoToporo 22123 u koTopslii paboTaet B oTaene d3.

Ynpaxuenue 19

Beinonnute ynpaxsenue 18, He ucnonssys npempioxenne WITH CHECK OPTION,
U OIIpEIeTIUTE PA3HUILy OTHOCUTEIHHO BCTABKH HOBBIX JAHHBIX.

Ynpaxuenue 20

Cosznaiite peacrasinenne (¢ npempioxxennem WITH CHECK OPTION), conepxkariee
MIOJIHBIE CBEICHUS M3 TaOIuIbl works on i BceX COTpyIHUKOB, KOTOpbIe Hayalu paboTaTh
Haj cBouMu npoektamu B 2007 u 2008 rr. 3aTteMm ais COTpyIHHKA ¢ TaOEIbHBIM HOMEPOM
29346 uzmenure aary Havaja pabotel Hajg poekToM Ha 06/01/2006.

VYnpaxuenue 21

Beinonnute ynpaxsenue 20, He ucnomnssys npempioxenne WITH CHECK OPTION,
U OIIpe/IeTIUTE Pa3HUIly KacaTeabHO MOAU(PUIIMPOBAHUS TAHHBIX.

IIpakTuyeckas padora Ne 6 Tpanzakuumu

[ens:

PaccmoTpers MoOIEnM OJHOBPEMEHHOIO KOHKYPEHTHOro JocTyna. Peamuzanus
TpH3aKUUl. M3yunTh noHATHE OIOKUPOBOK U YPOBHEH M30JIAIMIMA

TeopeTnueckas 4acTh

Mogenu oAHOBPEMEHHOTO KOHKYPEHTHOTO JI0OCTYyIa

Kommnonent Database Engine momnepkuBaer aBe pa3Hbie MOJETH OJHOBPEMEHHOTO
KOHKYPEHTHOTO JIOCTYTIA!

¢ IIECCUMHACTHYECKUI OJJHOBPEMEHHBIN KOHKYPEHTHBIN JOCTYII;

¢ ONTUMHUCTUYECKUI OJJTHOBPEMEHHBIH KOHKYPEHTHBIH JOCTYI.

B Monenu neccMMHCTHYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOIO JlocTyna Juis
IIPEIOTBPALICHUS] OJHOBPEMEHHOTO JOCTyNa K JAHHBIM, KOTOPBIE MCIOJB3YIOTCS APYTUM
IIPOLIECCOM, MPHUMEHSIIOTCS OMOKMpOBKH. MHBIMU ciioBaMu, cucTeMa 0a3 JaHHBIX,
WCIIOJIB3YIOIAasi MOJENb IECCUMHCTUYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOIO JOCTYIIa,
IpeJIoiaraeT, 4YTo MeXay JByMsl WM OOJIBIIMM KOJUYECTBOM IPOILIECCOB B JIIO0OE BpeMs
MOYKET BO3HUKHYTb KOH(IMKT U O3TOMY OJIOKHPYET pecypchl (CTPOKY, CTPaHUILy, TabIMILy),
KaK TOJbKO OHHU MOTpeOyIOTCS B TE€UEHHE Mepuojia TpaH3akuuu. Kak Mbl yBUIUM B pasn.
"brokupoBka" 3Toif pabOThI, MOJIENIb NECCUMUCTUYECKOTO OJJHOBPEMEHHOTO KOHKYPEHTHOTO
JIOCTyIa YCTaHABJIMBAeT OJOKUPOBKY C OOECIEYeHHEM pa3JeisieMoro JocTyna, HHaue
HEMOHOMONBHYI0 O10kupoBKYy (shared lock) Ha cuuThIBaeMble HaHHBIE, YTOOBI HHUKAKOMN
Ipyrod nmpoluecc HE MOI' HU3MEHUTh OTU JaHHble. Kpome »3Toro, MexaHusm
NECCUMHCTUYECKOTO  OAHOBPEMEHHOI'O  KOHKYPEHTHOIO  JOCTyNa  YCTAHABIMBACT
MOHOMOJNBEHYI0 OJ0KHUpOBKY (exclusive lock) Ha wu3MeHsiemble maHHBIC, YTOOBI HUKAKOMN
JPYyTOM Mporecc He MOT UX CUUTBHIBATH HMIIM MOAU(DULIUPOBATD.

Pabota ONTUMUCTHYECKOTO OJHOBPEMEHHOIO KOHKYPEHTHOTO JOCTyla OCHOBaHa Ha
IIPEI0JIOKEHUN MAJIOBEPOSTHOCTH M3MEHEHHUS JAHHBIX OJHOM TpaH3aKIMEW OJHOBPEMEHHO
¢ apyroi. Kommonent Database Engine nmpumeHseT ONTUMHCTUYECKUI OJHOBPEMEHHBIN
KOHKYPEHTHBIH JJOCTYII, P KOTOPOM COXPAHSIOTCS CTapble BEPCHH CTPOK, U 00O mpoliecc
IIpU YTEHUHU JAHHBIX HCIIOJIB3YET Ty BEPCHUIO CTPOKH, KOTOpas Obula aKTHUBHOW, KOTJa OH
Hayan yteHue. [loaTomy mporecc MoKeT MOAM(DUUIUPOBATH JaHHBIE 0€3 KaKuX-I10o
OTpaHUYEHUM, TOCKOJbKY BCE JApPYrue IMpPOLECChl, KOTOPhIE CUUTHIBAIOT 3THU K€ JaHHBIE,
UCTIOJIBb3YIOT CBOIO COOCTBEHHYIO COXpaHEHHYIO BepcHio. KoH(IuKTHas cuTyanus BO3MOXHA
TOJIBKO MPH MOMNBITKE ABYX ONEPALUi 3aIIUCH UCIOJB30BaTh OJHU U T€ K€ JlaHHbIe. B TakoMm
CJIlydae CUCTeMa BbIJIaeT OINOKY, KOTOpas 00padaThIBaeTCsl KIIMEHTCKUM MPHIIOKEHHEM.

[TPUMEYAHUNE
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[ToHATHE ONTUMHCTUYECKOTO OJHOBPEMEHHOTO KOHKYPEHTHOTO [OCTyNa OOBIYHO
ompenensercss B Oojee HIMPOKOM cMmbiciie. Pabora ympaBieHHs ONTHUMHUCTHYECKOTO
OJTHOBPEMEHHOT'O KOHKYPEHTHOT'O JIOCTYIIa OCHOBaHA Ha MPEIOJIOKEHIUH MATOBEPOSITHOCTH
KOH(JIMKTOB MEXJY HECKOJBKHMHU I0JIb30BATEISIMH, TOATOMY pa3pelaeTcss HUCIOJHEHHE
TpaH3aKIui 0e3 yCTaHOBKH OJIOKMPOBOK. TOJIBKO KOTJa TOJIh30BATENb IBITACTCS M3MECHUTh
JTAaHHBIE, BBIOJIHSACTCS MPOBEPKA PECYPCOB, YTOOBI ONpPEACTUTh HanYne KoH(IMKTOB. Ecnu
TaKOBBIC BO3HUKIIH, TO MIPHUIIOKECHHUE TPEOYETCS NIepe3anyCTUTh.

Tpanzakuuu

TpaH3akuusi 3amaeT TOCIEIOBaTENIbHOCTh HMHCTPYKIMA s3bika  Transact-SQL,
MPUMEHSIEMYIO MPOTpaMMUCTaMu 0a3bl TaHHBIX ISl OOBEAMHEHUS B OJHMH TAKET OTeparuit
YTEHUST W 3aluCH I TOro, 4YTOOBl cUcTeMa 0a3bl JaHHBIX MOTIja OOECIICYHTh
COTJIACOBAHHOCTH JaHHBIX. CyIeCTByeT /1Ba THUIIA TPAH3AKIUH.

¢ HesiBHast TpaH3akiusi — 3a7aeT JIOOYI0 OTICIbHYH HHCTPYKIUIO insert,
update win delete kak eIMHUITY TPaH3AKIUH.

¢ SIBHast TpaH3aKIusa — OOBIYHO ATO IpyMIa MHCTPYKIMA s3bika Transact-SQL,
HAyYaJIo M KOHEIl KOTOPO 0003HAYal0TCsl TAKUMH WHCTPYKIMSAMH, Kak begin transaction,

COMMIT u ROLLBACK.

CaolicTBa TpaH3aKIuil

Tpanzakuuu 00JIAJAOT  CICAYIONMMH  CBOMCTBaMH, KOTOPbIE BCE BMECTE
obo3Havarotcs cokpamenneM ACID (Atomicity, Consistency, Isolation, Durability):

¢ aToMapHocTh (Atomicity);

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

¢ nonroBedHocTs (Durability).

[ToBTOpPUTE 110 JEKIIMOHHOMY MaTepHually, YTO 03HAa4al0T 3TH CBOMCTBA.

Wucrpyxkimu Transact-SQL u Tpan3akumu

s paboThl ¢ TpaH3akuMsMH s13bIk Transact-SQL mpenocraBiser cienyromue necTb
WHCTPYKIUN:

¢ BEGIN TRANSACTION;

BEGIN DISTRIBUTED TRANSACTION;
COMMIT [WORK];

ROLLBACK [WORK];

SAVE TRANSACTION;

SET IMPLICIT_TRANSACTIONS.

HNuctpykuus BEGIN TRANSACTION 3amyckaer Tpanzakuuto. CHHTaKCHC 3TOM
MHCTPYKLHUHU BBIMJISIAUT CIETYIOIIUM 00pa3oMm:

BEGIN TRANSACTION [{transaction_name | @trans_var}

[WITH MARK [ ’description ']]]

B mapamerpe transaction_name yka3siBaeTcsi WMsI TPaH3aKLIUH, KOTOPOE MOXKHO
UCTIONB30BaTh TOJBKO B caMOW BHeImIHeW mape BIoXeHHbIX wuHCTpyKimii BEGIN
TRANSACTION/COMMIT unmu BEGIN TRANSACTION/ROLLBACK. B mapamerpe
(@trans_var yka3bpIBaeTCid HMMs ONpEENIeMOil IMOJIb30BaTeIeM MEPEMEHHOH, cojiepiKalieit
neiicrBuTenbHOE UMs TpaH3akuuu. [lapamerp with mark ykaspiBaer, 4To TpaH3aKIUs J0JDKHA

* & & o o

OBbITh OTMEYEeHa B KypHasie. ApryMmeHT description — 3TO CTpOKa, ONHMCHIBAIOLIAsl 3Ty
OoTMeTKy. B cnyuae wucnonb3oBanus mnapamerpa with mark TpeOyercst yka3zaTh HMs
TPaH3aKIIUH.

Wuctpykunsa BEGIN DISTRIBUTED TRANSACTION 3anyckaeT paclpeneiacHHyo
TpaH3aKIMio, KoTopas ynpasisiercss Microsoft Distributed Transaction Coordinator (MS DTC
— KOOPJMHATOPOM paclpe/ieleHHbIX TpaH3akuuii Microsoft). Pacnipenenennast TpaH3akius
— 3TO TPaH3aKIMs, KOTOPask MUCIOJIb3YyeTCsl HA HECKOIBKMX 0a3ax JaHHBIX M HAa HECKOJIBKHX
cepBepax. IloaTomy st Takux TpaH3akIMid TpeOyeTcss KOOpAMHATOP AJISl COTJIACOBAHHUS
BHIIOJIHEHUSI ~ MHCTPYKIIMH Ha  BCEX  BOBJCUCHHBIX  cepBepax. KoopamHaTtopoMm
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pacrpeeIeHHOW TpaH3aKIMU  SIBISETCSl  cepBep, 3amyCcTUBIIMA HHCTpyKimioo BEGIN
DISTRIBUTED TRANSACTION, u 1mo3ToMy OH U YNOPAaBIs€T BBIIOJIHEHUEM
pacupeneneHHON TpaH3aKI1H.

Nuctpykuus COMMIT WORK ycnemiHo 3aBepiiaeT TpaH3aKLMIO, 3allyHICHHYIO
nnctpykiued BEGIN TRANSACTION. D10 o3Ha4yaeT, 4TO BCE BBIIIOJIHEHHbBIC TPaH3aKIIUEH
u3MeHeHus (puKcupyroTest u coxpanstorcs Ha quck. Uuctpykmust COMMIT WORK siBnsiercs
craHjgapTHod ¢opmor d3Tod wuHCTpykumu. Vcnonb3oBate mnpemioxenne WORK He
00s13aTeNBHO.

B npotuBononoxuocts uHCTpyKimu COMMIT WORK, unctpykuuss ROOLBACK
WORK coobuiaer 0 HEycrnenHoM BBIIOJHEHUM TpaH3akKUuU. [IporpaMMUCTBI HCIOJIB3YIOT
9Ty MHCTPYKIMIO, KOTJa OHM [IOJIaraloT, 4YTo 0a3a J[JaHHBIX MOXET OKa3aTbCcs B
HECOIJIACOBAHHOM COCTOSIHMM. B TakoM ciyyae BBINOJIHSIETCS OTKAaT BCEX MPOM3BEIEHHBIX
MHCTpYKIMAMH Tpan3zakuuu u3meHeHuil. Mucrtpykumss ROLLBACK WORK  saBasiercs
cTaHgapTHoH (Gopmoii 31Ol umHCTpykumu. Mcmonb3oBath mnpemnoxenne WORK He
00s3aTeNBHO.

WucTpykuus save transation yCTaHAaBJIMBAET TOYKY COXPaHEHUS BHYTPU TPaH3AKIUH.
Touka coxpaHeHusi (savepoint) ornpenesisieT 3aJaHHYIO TOUYKY B TPaH3aKIUH, TaK 4YTO BCE
MOCJIEIYIONNE U3MEHEHHS JaHHBIX MOTYT OBITh OTMEHEHBI 0€3 OTMEHBI BCEH TpaH3aKIUH.
(st oTMeHBI Beelt TpaH3aKIuu npuMeHsieTcss HHCTpyKiwms rollback.)

Kak BBl yxe 3Haere, kaxaas uMHCTpykuus Transact-SQL Bcerna sIBHO WM HESIBHO
MPUHAUICKUT K TpaH3akuuu. /s ynosierBopenus TpeboBanuii cranaapta SQL koMmoHeHT
Database Engine npemocTaBisieT OJACPKKY HESBHBIX TpaH3akiuii. Korga ceanc paboraer B
peXUMe HESBHBIX TPaH3aKLMM, BBINOIHSAEMbIE MHCTPYKLHMH HESIBHO BBIIAIOT MHCTPYKLMHU
BEGIN TRANSACTION. 3T0 03Ha4aeT, 4To JJis TOro 4TOObl HaYaTh HESBHYIO TPAH3AKIIMIO,
MOJIb30BATENI0 WM Pa3pabOTUMKy He TpedyeTcss HuUYero aenatb. Ho Kaxkayro HESBHYIO
TPaH3aKIHUIO HYKHO WU SBHO 3a()MKCHPOBATH WU SIBHO OTMEHUTH, UCIIOJB3YsI HHCTPYKIIUU
COMMIT unu ROLLBACK cootBetrcTBeHHO. Ecin Tpan3akiuio siBHO He 3a(pUKCUPOBATh, TO
BCE M3MEHEHUS, BHIIIOJIHEHHBIE B HEW, OTKAThIBAIOTCA MTPH OTKIOYEHHUHU OJIb30BATEIS.

Hns paspereHus HESIBHBIX TpaH3aKIUN rapameTpy SET
IMPLICIT TRANSACTIONS HeoOxogumMo mnpucBouTh 3HaueHHe ON. DTO yCTaHOBUT
pEXKUM HESIBHBIX TpaH3aKLMM Uil TeKyiero ceaHca. Korga juisi coeMHEHUs YCTaHOBIIEH
peXUM HESBHBIX TpaH3aKIMH W COEIMHEHUE B JaHHBII MOMEHT HE MHCIIONb3YeTcs B
TPaH3aKIMH, BBITIOJHEHUE JIIO00H U3 CIeNyIOIUX HHCTPYKIMN 3aIlyCKaeT TPaH3aKIHIo:

ALTER TABLE FETCH REVOKE

CREATE TABLE GRANT SELECT

DELETE INSERT TRUNCATE TABLE

DROPTABLE OPEN UPDATE

WMHBIMU CIIOBAMHM, €CIIM UMEETCS IMOCIEA0BATENbHOCT MHCTPYKIIMM U3 MPEBIIYIIETO
CIIUCKA, TO KaXAast U3 3TUX UHCTPYKIMH Oy1eT MpeACTaBIsATh TPAH3aKIUIO.

Havano sBHO# Tpan3akiuu nomeuaerca uHcTpykiueilt BEGIN TRANSACTION, a
okoHuanne — wuHCTpykuuedn COMMIT wnum ROLLBACK. fIBHBIE TpaH3akIUM MOMXHO
BKJIa[pIBaTh JApyr B Jpyra. B Takom ciywae, kaxnaas mnapa uHctpykumid BEGIN
TRANSACTION/COMMIT wumn BEGIN TRANSACTION/ROLLBACK wucnoms3yercs
BHYTPH KaXJIO0W Takoil mapsl WM OOJBIIEr0 KOJIMYECTBA BIIOXKEHHBIX TPaH3aKIHMMH.
(BrnoxenHble TpaH3aKIMK OOBIYHO HCIIOJIB3YIOTCA B XPaHUMBIX MPOIETypax, KOTOpbIE caMH
colepkKaT TpaH3aKLIMU M BbI3BIBAIOTCS BHYTPH Jpyroil Tpanszakumu.) [noGanbHas
nepeMeHHas (@@trancount COAEPKUT YUCIO AKTUBHBIX TPaH3aKUMHA JUIsI TEKYLIETro
I0JIB30BATES.

Nuctpykiiun  BEGIN  TRANSACTION, COMMIT u ROLLBACK wmoryT
UCIIOJIb30BaThCS ¢ UMEHEM 3a7aHHOoM TpaH3akuuu. (MMeHnoBanHas nHctpykuus ROLLBACK
COOTBETCTBYET WM MMEHOBaHHOW TpaH3akuuu, win HHCTpyKuuu SAVE TRANSACTION c
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TakKUM >k€ HMMeHeM.) VIMeHOBaHHYIO TpaH3aKIMI0 MOKHO MHPHUMEHSTh TOJBKO B CaMoOil
BHemHell mape BinokeHHbIX HHCTpyKuuii BEGIN TRANSACTON/COMMIT wnmu BEGIN
TRANSACTION/ROLLBACK.

Kypnan tpanzakuui

Pensimyonnbie cuctembl 0a3 JAaHHBIX CO3AAIOT 3alKCh JUIS KaXJIOr0 HM3MEHEHHS,
KOTOpPbIE OHU BBIMOJTHSIOT B 06a3e JaHHBIX B MPOIECCE TPAH3AKIUU. DTO TpeOyeTcs Ha Ciryqan
OIIMOKY MPH BBIIOJIHEHUU TPaH3aKIUHU. B Takoil cutyanuu Bce BBIOJIHEHHbIE MHCTPYKIUU
TPaH3aKIIMM HEOOXOAMMO OTMEHHThH, OCYIIECTBHB I HUX OTKaT. Kak Toibpko cuctema
oOHapy»XuBaeT OUIMOKY, OHA HCIOJIb3YeT COXPaHEHHBIC 3alKCH, YTOOBI BO3BPATUTH 0azy
JAHHBIX B COTJIACOBAaHHOE COCTOSIHME, B KOTOPOM OHa OblIa /0 Hadana BBITOJHEHHS
TpaH3aKLHUU.

Kommnonent Database Engine coxpansieT Bce 3TH 3alIUCH, B 0COOEHHOCTH 3HAYCHHS 10
U TOCJe TpPaH3aKIUU, B OJHOM WM Ooiyiee (ailyioB, KOTOpble HA3BIBAIOTCS >KypHalaMu
Tpan3akuui (transaction log). s kaxaoii 0a3bl TaHHBIX BEIETCS €€ COOCTBEHHBIN KypHAI
Tpan3akuuid. Takum o00pa3om, eciau BO3HHMKAeT HEOOXOJUMOCTb OTMEHBI OIHOW WU
HECKOJIBKUX OTlepanuii I3MEHEHUS TaHHBIX B TAaOJIHMIaX TeKylied 0a3bl NaHHBIX, KOMIIOHEHT
Database Engine ucnonp3yeT 3aliucH B KypHaJie TPaH3aKI[Hi, YTOOBI BOCCTAHOBUTH 3HAUCHUS
CTOJIOIOB TAOIHII, KOTOPBIE CYIIECTBOBAIN [0 Havasla TpaH3aKIUH.

KypHan TpaH3akuuii HpUMEHSETCS A OTKAaTa WJIM BOCCTAHOBJICHUS TpPAaH3aKIUU.
Ecnu B mporiecce BBHIMONHEHUS] TPAH3AKIUH CIIE /10 €€ 3aBEpPIICHUs BO3HUKAET OMIMOKA, TO
CHUCTEMa HCIIOJIb3YeT BCE CYIIECTBYIOIIUE B JKypHAJe TPaH3aKIMA HCXOJHbIC 3HAYCHUS
3anuceil (KOTOpble HA3bIBAIOTCS HCXOAHBIMH oOpasamu 3ammcedd (before image)), uToOBI
BBIMIOJTHUTH OTKAT BCEX M3MEHEHWUH, BHIMOJHEHHBIX MOCTEe Hayana TpaH3akuuu. [Ipomecc, B
KOTOPOM HCXOJHBIE 00pa3bl 3amuceil W3 >KypHalla TPaH3aKIHUK WCIONB3YIOTCS Ui OTKara
BCEX M3MEHEHHMI, HA3bIBACTCsl OMepanuel OTMeHbI 3anuceil (undo activity).

B skypHamax TpaH3aKIWH TakXKe COXpaHSIOTCS MpeoOpa3oBaHHBIE 00pa3bl 3amucei
(after image). IIpeoOpazoBanHbie 00pa3bl — 3TO MOAUGUIIMPOBAHHBIE 3HAUEHUS, KOTOPHIE
NPUMEHSIOTCST Ui OTMEHBI OTKaTa BCEX W3MEHEHWH, BBINOJIHEHHBIX TIOCIE CTapTa
TPaH3aKIMU. DTOT MPOLIECC Ha3bIBAETCsS OIepalyell MOBTOPHOTO BBINOJHEHMS JAEHCTBHN
(redo activity) u mpuMeHsIeTCS TPU BOCCTAHOBJICHUH 0a3bl IAHHBIX.

Kaxnoil 3amucu B JKypHaJe TpaH3aKUMH  IMPHUCBAMBAeTCd  OJHO3HAYHBIN
UICHTU(PUKATOP, Ha3bIBa€MBIN MOPSIKOBBIM HOMEPOM XypHana Tpanzakiuu (log sequence
number nnu LSN). Bcee 3anucu xypHana, SBISIOIKECS YacTbIO ONpe/IelIeHHONW TpaH3aKIuH,
CBSI3aHBI JPYT C APYroM, YTOOBI MOXXHO OBUIO HAWTH BCE YAaCTH STOW TPAH3AKIHMU IS
ofepalyy OTMEHBI MJTH ITOBTOPA.

biiokupoBka

OnHOBpeMEHHBIN KOHKYPEHTHBIM JOCTYIl MOXET BBI3bIBaTh Pa3HbIC OTPHUIIATEIbHbIE
3 eKTHI, HAPUMEP YTEHUE HECYIIECTBYIOIIMX TAaHHBIX WJIH TOTEPI0 MOAU(MUIIMPOBAHHBIX
JaHHBIX. PaccMOTpUM crieayromuii MpakTUYECKH TpUMep, WIUTIOCTPUPYIOLIUI OJMH U3 3TUX
OTpULIATENbHBIX 3(P(EKTOB, Ha3bIBaeMbI IpsA3HbIM uTeHueM. [lonb3oBatens U u3 oraena
KaJ[pOB MOJy4yaeT M3BEIEHUE, YTO COTPYAHUK Jim Smith momensn mecto xurenbcrBa. OH
BHOCHUT COOTBETCTBYIOIIEE M3MEHEHHE B 0a3y NaHHBIX JJIS JaHHOTO COTPYIHHUKA, HO TPH
IPOCMOTpE Apyroil nHpopMauu 00 3TOM COTPYIHUKE OH IOHUMAET, YTO U3MEHMUII aJIpec He
Toro yenoBeka. (B koMmmnanuu paboraroT ABa coTpynHuka o umeHu Jim Smith.) K cuactsio,
NPUIIOKEHUE TT03BOJIIET OTMEHUTh 3TO U3MEHEHHE OJJHUM Ha)kaTHeM KHONKHU. OH HaKUMaeT
ATy KHOIIKY, YBEPEHHBII B TOM, YTO JJAHHBIE ITOCIIE OTMEHBI ONIepaIli N3MEHEHHS afpeca yKe
HE CO/Iep’KaT HUKAKON OIIMOKH.

B 10 xe camoe Bpems mosib3oBaTenh U2 B OTAeNe MPOSKTHPOBAHHS OOpalaercs K
JAHHBIM BTOPOTO COTPyIHUKAa ¢ HMeHeM Jim Smith, 4yTOOBI OTHPaBUTH €My JOMOMU
MIOCJICTHIO TEXHUYECKYIO JOKYMEHTAIMIO, TTOCKOJBKY STOT CIYXKAIlUi pEeaKo ObIBacT B
opuce. Onnako nosnp3oBarens U2 oOpatuica k 6a3e JaHHBIX MOCJIE TOTO, KaK aJpec 3TOro
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BTOPOT'O COTPyAHHKA ¢ ©MeHeM Jim Smith ObuT OIIMO0YHO U3MEHEH, HO J0 TOTO, KaK OH OBLIT
ucHIpaBiieH. B pe3yibpTare muchMO OTHPABISETCS HE TOMY afpecary.

Yrobbl MpenoTBpaTUTh MOJO0OHBIE NPOOJIEMbI B MOJEIH I[ECCUMHCTUYECKOTO
OJIHOBPEMEHHOTO KOHKYPEHTHOTO JOCTyTa, KaXKJIas CHUCTEMa yMpaBlIeHHUS 0a3zaMu TaHHBIX
JOJKHA 00JIajaTh MEXaHM3MOM JUISl YNPaBJICHUS OJHOBPEMEHHBIM JIOCTYIOM K JaHHBIM
BCEMH IOJIb30BaTeNsiMU. s  oOecredeHusi COTJIACOBAHHOCTH JIaHHBIX B CiIydae
OJIHOBPEMEHHOTO OO0palleHusi K JaHHBIM HECKOJbKHUMH IOJIb30BATEISIMU KOMIIOHEHT
Database Engine, momoono Bcem CVYBJl, mpumenser OnokupoBku. Kaxnmas mnpuxmagHas
nporpamMmma OJOKHpyeT TpeOyemble €il JaHHble, YTO TapaHTUPYeT, YTO HUKakas Jpyras
nporpaMmMa He cMoxeT MoaudumupoBare 3TH JgaHHble. Korma mpyras mTpuKiIagHas
porpaMma IbITaeTCs MOMYYUTh AOCTYII K 3a0JJOKMPOBAHHBIM JaHHBIM JUI UX MOJU(UKALIUY,
TO CHCTEMa WJIM 3aBEPIIAET ITy IMOMBITKY OIIMOKOW, WM 3aCTAaBJISICT MPOrpaMMy OKHIATh
CHSITUSI OJIOKUPOBKH.

brnokupoBKa nMeeT HECKOIBKO pa3HbIX CBOMCTB:

1 JUTUTEIBHOCTH OJIOKMPOBKH;

¢ PEXUM OJIOKHPOBKH;

¢ IPaHyJIIPHOCTH OJIOKUPOBKH.

JmnTensHOCTh OJOKMPOBKH — 3TO TIEPHOJ] BPEMEHH, B TEYEHHUE KOTOPOTO Pecypc

YIEPKUBACT ONpPEIENCHHYI0 OJOKUPOBKY. JlIMTENbHOCTh OJOKUPOBKU 3aBHCUT, CpPEAH
IPOYEro, OT pekuMa OJIOKUPOBKU U BBIOOPA YPOBHS W30JISALINH.

Pe:xxuMbl OIIOKMPOBKHM M YPOBEHb T'PAHYJIAPHOCTH OJIOKMPOBKU PACCMATPUBAIOTCS B
CJIEAYIOUIMX JIBYX Pa3/ienax.

[TPUMEYAHUE

[locnenyromee  oOCyXAE€HHE  OTHOCHTCS K  MOJAENH  HECCUMHCTHYECKOTO
OJIHOBPEMEHHOI'0 KOHKYPEHTHOTO J0CTyna. Mojenb ONTUMHCTUYECKOIO OJHOBPEMEHHOIO
KOHKYPEHTHOT'O JIOCTyIla OCHOBAHA Ha YIPABJIEHUU BEPCUSMHU CTPOK M PacCMATPUBAECTCS B
KOHIIE 3TOI paboTBhI.

Pexxumbl 610kupoBKH

PexxuMbl  OJOKMPOBKM  ONpPENENSIOT  pa3Hble  THUMbI  OJIOKMPOBOK.  BwiGop
ONpEENIEHHOr0 peXuma OJOKHUPOBKM 3aBUCUT OT THUIIA pecypca, KOTOpbI Tpedyercs
3a0okupoBaTh. Jlias1 OGIOKMPOBOK PECYpCOB YPOBHS CTPOKM M CTPaHMIBI HPUMEHSIOTCS
CJIEAYIOUIME TPU THIA OJIOKHPOBOK:

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

Paznensiemas 6mokupoBka (shared lock) pesepBupyer pecypc (CTpaHUILy WK CTPOKY)
TOJNBKO JUIsl uTeHus. Jlpyrue mporecchl He MOTYT H3MEHATh 3a0JIOKMPOBAHHBIN TaKUM
o0pa3oM pecypc, HO, C JIPYroil CTOPOHBI, HECKOJBKO IPOIECCOB MOTYT OJHOBPEMEHHO
HaKJIaJbIBaTh pa3JeisieMylo OJIOKHPOBKY Ha OJIUH M TOT ke pecypc. IHbIMU clioBaMu, yTeHHE
pecypca c pazfensieMoil OJIOKHPOBKOM MOTYT OJIHOBPEMEHHO BBITIOJIHITH HECKOJIBKO
IPOLIECCOB.

MonononbsHas 61okupoBka (exclusive lock) pesepBupyer cTpaHHIly WM CTPOKY JUIS
MOHOTIOJIBHOTO HCHOJIB30BaHUSI OJHOW TpaH3aKUUH. BIoKMpoBKa 3TOro THIA MpUMEHSETCS
uHcTpykuusasmu DML (insert, update u delete), koTopsie MoOAMPHUIHMPYIOT pecypc.
MoHONONbHYIO OJIOKUPOBKY HENb3sl YCTAaHOBUThb, €CIM HA pecypc YXKe YCTaHOBJEHa
pazzernsieMass WM MOHOIIOJIbHAS OJIOKMPOBKA JPYTHM IIPOIECCOM, T. €. Ha Pecypc MOXKET
ObITh YCTaHOBJIEHA TOJBKO OJHAa MOHOMOJbHas OiokupoBka. Ha pecypc (cTpanuiy wiu
CTPOKY) C YCTaHOBIIEHHOH MOHOIIOJIEHOM OJIOKUPOBKOW HENB3sl YCTAHOBUTH HUKAKYIO IPYTYIO
OJIOKHPOBKY.

[MTPUMEYAHUE

Cucrema 0a3 JaHHBIX AaBTOMATUYECKH BbIOMPAET COOTBETCTBYIOIIMHA PEXHUM
OJIOKHPOBKH, B 3aBUCUMOCTH OT TUIIA ONEepaluy (UTEHUE WU 3aIUCh).



32

broxuposka o6HOBieHUs (update lock) MoXeT OBITH yCTaHOBJIEHA HA PECypc TOJIBKO
MPH OTCYTCTBUU HA HEM JAPYTOil OIOKUPOBKH OOHOBIICHUS WJIM MOHOIIOIBHON OIOKHUPOBKH. C
JIPYyro CTOPOHBI, OSTOT THUI OJOKUPOBKM MOXHO YCTaHaBIMBAaTh Ha OOBEKTHI C
YCTaHOBJICHHOW pa3zelsieMoil ONOKHpPOBKOH. B Takom ciydae OIOKMpPOBKa OOHOBIICHUS
HAKJIaJbIBaCT Ha OOBEKT JAPYTYI0 pazienseMyro OnokupoBKy. Eciim TpaH3akiws, KOTopas
MOIUGPHUIHUPYET OOBEKT, MOJITBEPKAACTCS, U Y 00BEKTa HET HUKAKUX JPYTUX OJOKHPOBOK,
OJIOKMpOBKA OOHOBJICHHS IMPEOOPa30BBHIBACTCS B MOHOTOJBHYIO OJIOKHPOBKY. Y OOBEKTa
MOJKET OBITh TOJIBKO OJ[HA OJIOKMPOBKA OOHOBJICHUSI.

ITPUMEYAHUE

brokupoBka OOHOBJIICHHMsSI TPUMEHSETCS Il TPEIOTBPAIICHHS OINPEACIICHHBIX
pacpoCTpaHEHHBIX THIIOB B3aUMOOJIOKHPOBOK. (B3anMOOIOKHMPOBKH paccMaTpUBAIOTCS B
KOHIIE 9TOTO pa3zena.)

B03MOXHOCTh COBMEIIIEHHUS Pa3HBIX THIIOB OJIOKUPOBOK MPUBOIUTCS B Tab. 1.

Tabmuma 1. MaTpuiia COBMECTUMOCTH Pa3HBIX THIIOB OJJIOKUPOBOK

Paznensemas OOHOBiIeHMs MoHOIIOJILHAS

Pazgensemasn /Jla Ja Her

OO0Hnosnenus /Jla Her Her

MoHormonbHas Her Her Her

Tabnmuna 1 uHTEpHpeTHpYETCS CIEAYIOIUM 00pa3oM: MPEANONOK UM TpaH3akuus T
uMeeT OJIOKMPOBKY, YKAa3aHHYIO B 3arojIOBKE COOTBETCTBYIOIIEH CTPOKH TaOIHIbI, a
TpaH3akuus T2 3ampammuBaeT OJOKHPOBKY, YKa3aHHYIO B COOTBETCTBYIOIIEM 3arojoBKe
cTonbOua Tabnuubl. 3HaueHue "J{a" B syeiike Ha NpeceYeHn: CTPOKU U CTOJIOA O3HAYAET, UYTO
TpaH3akiys T2 MOKET UMETh 3ampaliiBacMblid TUIT OJIOKMPOBKH, a 3HadeHue "Her", uro He
MOJKET.

[TPUMEYAHUWE

Kommonent Database Engine Taxke moaaep>KuBaeT W JIPyrue THUIIBI OJOKUPOBOK,
TakHe Kak KpaTkoBpeMeHHbIe 611okupoBkH (latch lock) u B3aumob6mokupoBk (spin lock).

Ha ypoBHe TaGHIIBI CYIIIECTBYET MATh PA3HBIX TUIIOB OJIOKHPOBOK:
paznensemas (shared, S);
MoHomnodbHas (exclusive, X);
paznenseMasi ¢ HamepeHueM (intent shared, IS);
MOHOIIOJIbHAs ¢ HamepeHueM (intent exclusive, IX);
pasmensemMas ¢ MOHOMOJLHBIM HamepeHueM (shared with intent exclusive,

> & & o o

SIX).

Paznensemble ¥ MOHOIOJBbHBIE THIIBI OJIOKUPOBOK JJIsl TaOJHUIBI COOTBETCTBYIOT
OJIHOMMEHHBIM OJIOKMpPOBKaM Uil CTPOK U cTpaHull. OObIYHO OJOKMPOBKA C HaMEpEHUEM
(intent lock) o3HauaeT, YTO TpaH3aKIMs HaMmepeBaeTcs OJIOKUPOBATH CIEAYIOUIUI
HIDKEJeXKAIUA B uepapxuu o0bEeKTOB 0a3bl JaHHBIX pecypc. Takum oOpa3om, OIOKHUPOBKA C
HaMEpEeHHEM IOMEIIAIOTCSl HAa YPOBHE HMEPapXUU OOBEKTOB, KOTOPBIM BBIIIE TOTO O0BEKTa,
KOTOPBIA 3TOT TPOIECC HAMEPEBAETCS 3a0JIOKUPOBATh. IJTO SBISETCS JEUCTBEHHBIM
Croco0OM y3HaTh, BO3MOXHA JIM MOA0OHAas OJOKHMPOBKA, a TaK)Ke yCTAHABJIMBAETCS 3aIlperT
JIPyTUM TIporieccaM OJIOKMPOBaTh 0oJiee BBHICOKHH YPOBEHB, MPEXKIE YEM IPOIECC MOXKET
YCTaHOBUTH TpeOyeMyIo eMy OJIOKHPOBKY.

B03MOXHOCTh COBMENICHUS! PAa3HBIX THIOB OJIOKUPOBOK Ha ypOBHE TaONHI] Oa3bl
JAHHBIX MpHBeJIeHa B Tabn. 2. DTa Tabmuila MHTEPIPETUPYETCS] TOYHO TaKUM XkKe 00pazom,
Kak u Tabm. 1.

Tabmuua 2. B0O3MOXXHOCTH COBMEIIEHHs] pa3HBIX TUIIOB OJOKHPOBOK Ha YpPOBHE
Ta0muI] 6a3bl TaHHBIX

S X IS SIX IX

S Ja  Her Jla  Her Her
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X Her Her Her Her Her

IS Ha Her [la Ja Ja

SIX Her Her Ja Her Her

IX Her Her [a Her Ja

S — paznensemas, X — MoHomodbHasA, [S — pasnensemas ¢ Hamepenuem, SIX —
MOHOIIOJIbHAsE € HamepeHueM, [X — paszgensemas ¢ MOHONOJbHBIM HaMEpEHUEM
OJIOKMPOBKH.

['panynsspHOCTH OIOKUPOBKH

I'panynsapHOCTh OJIOKMPOBKH OINpENeNsieT, KakodH pecypc OJIOKHpYyeTCsl B OJHOM
nonbiTke OnokupoBku. Kommonent Database Engine MokeT OJOKHUpOBaTH CIEAYIONIUE
pecypcesl:

¢ CTPOKH,

CTpaHMIIbI;

WHJICKCHBIN KJIIOY WJIU AMANa30H UHACKCHBIX KIIIOYEH;
TaOJIMIIEL;

9KCTEHT;

caMmy 0azy aHHBIX.

Crpoka sBIS€TCSI HAMMEHBLIUM PECYPCOM, KOTOPBIA MOXHO 3a0JOKHpPOBATh.
brnokupoBka YpOBHS CTPOKM TakXe BKJIIOYAeT KaK CTPOKM JAHHBIX, TaK WU 3JIEMEHTHI
MHJEKCOB. BIOKMpOBKa Ha ypOBHE CTPOKHM O3HAYAET, YTO OJOKUPYETCS TOJBKO CTPOKa, K
KOTOpOH oOparaercs npuiioxenue. [loaromy Bce ipyrue CTpoKH aHHON TaOIULbI OCTAIOTCA
CBOOOJHBIMU M UX MOTYT HCIOJB30BaTh Apyrue npuioxenus. Kommonent Database Engine
TaKXe MOXeT 3a0JOKMpOBATh CTPAHUIY, HA KOTOPOW HAaXOAMTCS IMojjekalnas OJIOKHPOBKE
CTpOKa.

brnokupoBarbcsi Takke MOTYT €OMHHIBI JUCKOBOTO IPOCTPAHCTBA, KOTOpBIE
Ha3bIBAIOTCS OKCTEHTAaMH M HMeET pasmep 64 KoOaidit. DKCTeHTBHl OIOKHPYIOTCS
aBTOMAaTHUYECKH, M KOIJa pacTeT TaOlMLa WM MHJIEKC, TO JUIsl HUX TpeOyercsl BbLIENATh
JIOTIOTHUTEIBHOE AUCKOBOE IPOCTPAHCTBO.

['panynsgpHOCTh OJOKMPOBKH OKa3bIBaeT BIUSHHE HA OJJHOBPEMEHHBIH KOHKYPEHTHBIH
noctyn. B oOmiem, yeMm Bblllle YpPOBEHb TI'paHYJISPHOCTH, Te€M OOJbIIE COKpallaeTcs
BO3MOXKHOCTh COBMECTHOI'O JOCTyHa K JAaHHBIM. OTO O3HA4aeT, 4TO OJIOKUPOBKA YPOBHS
CTPOK MaKCUMHU3HUPYET OJHOBPEMEHHBIH KOHKYPEHTHBIH JOCTYIH, T.K. OHa OJIOKHPYET BCETO
JUIIb OJHY CTPOKY CTPAHHUIbl, OCTaBJssl BCE IPYrH€ CTPOKH JOCTYNHBIMHM JI JIPYTHX
npoueccoB. C Apyroil CTOPOHBI, HU3KUN YypPOBEHb OJIOKHPOBKU YBEIWYUBAET CHUCTEMHBIE
HaKJIaJHble PACXOMbI, MOCKOJIBKY JUIl KaKJOW OTIENbHOM CTpOKHM TpeOyercs OTnaenbHas
OyokupoBka. biokupoBka Ha YpOBHE CTpaHULl M TaOJUI[ OrpaHUYMBAET YpPOBEHb
JIOCTYITHOCTH JAHHBIX, HO TAK)KE YMEHBIIAET CUCTEMHBIEC HAKJIAJHBIE PACXOBI.

YkpyrnHeHue 0J10KUPOBOK

Ecnu B mporecce TpaH3aklIMKM UMeeTCsl OONBIIOE KOJIUYECTBO OJOKMPOBOK OJIHOTO
ypoBHs, To komrnoHeHT Database Engine aBTomaTudyecku oOBEAUHSET 3TU OJIOKHUPOBKU B
OJIHY YpOBHsS TaONuIBl. DTOT Mpolecc Mpeodpa3zoBaHUs OOJBIIOTO0 YHciIa OJIOKMPOBOK
YPOBHSI CTPOKH, CTPAHUIIbl UM MHJAEKCA B OJHY OJIOKHPOBKY YPOBHSI TaOJIMIIBI HA3bIBACTCS
ykpynHeHueMm 61okupoBok (lock escalation). [Toporom ykpyrHeHHs Ha3bIBaeTCs rpaHuIa, HA
KOTOpOM cuctema 0a3 JaHHBIX NMPUMEHSET YKpynmHeHHe OyiokupoBok. [loporu yxpynHeHus
YCTaHABJIMBAIOTCS IMHAMHUYECKH CUCTEMOM M He TpeOyloT HacTpoiiku. (B Hacrosiee Bpems
MOPOTOBBIM 3HAUEHUEM YKPYTHEHUsI 010KUpOoBOK siBiisieTcss S000 6110KHPOBOK. )

OcHOBHOW MpoOJIeMON, Kacarollehcsi YKpyNHEHHs OJOKUPOBOK, SBISIETCS TO
00CTOSITENECTBO, YTO PELIEHUE, KOT/Ia OCYLIECTBIATh YKPYIMHEHHE, MPUHUMAET cepBep 0a3
JAHHBIX, U 3TO pPEUICHHE MOXXET He OBbITh ONTHUMAJIBHBIM [UIS HPUIOKEHHUH, HMMEIOIUX
pa3inuHble TpeOoBaHUA. MexaHu3M YKpYMHEHHUs OJIOKHPOBOK MOXHO MOAM(PHUIMPOBATH C
nomouibto nHeTpykunn ALTER TABLE. Ora unctpykuuns noanepxusaer napamerp TABLE
Y UMEET CJIENYOINNA CHHTAKCHUC:

> & & o o
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SET (LOCK_ESCALATION = {TABLE | AUTO | DISABLE})

[Tapamerp TABLE sBnsercs 3HauyeHMEM MO YMOJYaHUIO M 3aJa€T YKPyIHEHHE
0;10kMpoBOK Ha ypoBHe Tabsmil. [Tapamerp AUTO mno3Bosser komrnonenty Database Engine
caMOMy BBIOMpPATh YPOBEHb TI'DAaHYJSPHOCTH, KOTOPBI COOTBETCTBYET CXEME TAOJIMIIBL.
Hakonen, mapamerp DISABLE orkirodaer ykpynHeHHE OJIOKMPOBOK B OOJIBIIMHCTBE
ciydaeB. (B HekoToppix cimyuasx kommoHeHTy Database Engine TtpeOyercs HaIOXHTbH
OJIOKHPOBKY Ha YpOBHE Ta0JIUII, YTOOBI MPEJOXPAHUTH I[EJIOCTHOCTh IaHHBIX.)

B3anmo0610KkupOBKH

B3anmoOmnokupoBka (deadlock) — 310 ocobas mpobiema OJHOBPEMEHHOTO
KOHKYPEHTHOT'O JOCTyIa, B KOTOPOHU JIBE€ TpaH3aKIMK OJOKUPYIOT ApYT Apyra. B wacTHoCTH,
nepBasi TpaH3aKIKUs OJOKUPYET 00BEKT 0a3bl JaHHBIX, TOCTYIl K KOTOPOMY XOYeT MOJYy4YUTh
Ipyras TpaH3akius, ¥ HaoOopot. (B oOmem, B3auMOOJIOKHMPOBKA MOXKET OBITh BBI3BaHA
HECKOJIbKUMH TpPaH3aKIUSAMH, KOTOpble CO3Jal0T IMKJI 3aBUcMMOcTel.) B mpumepe 5
NOKa3aHa B3auMOOJIOKHPOBKA ABYMS TPAH3AKIIUSMH.

IIpakTHyeckas yacThb

[ToHsTHE TpaH3aKLUM Jy4llle BCEr0 OOBACHUTH Ha mpumMepe. B 6a3e manHbIx sample
coTpyIHUKY Ann Jones TpeOyeTcs NPUCBOUTH HOBBIN TaOEIbHBIM HOMEDP. DTOT HOMEP HYKHO
OJIHOBPEMEHHO U3MEHMTH B JIByX pasHbIX Tabuuuax. B vactHoctu, TpedyeTcst OJHOBpEMEHHO
U3MEHHUTH CTPOKY B Tabimie employee m COOTBETCTBYIOLIME CTPOKH B Tabiuie works on.
Ecnu 0OHOBUTH JaHHBIE TOJBKO B OAHOM M3 3TUX Tabiull, JaHHble 0a3bl JaHHBIX sample
OyAyT HECOTJIacOBaHHBI, NMOCKOJBKY 3HAYCHHS MEPBUYHOTO Kioda B Tabnmue employee u
COOTBETCTBYIOIIME 3HAYCHMs BHEIIHEro Kirouya B Tabiuie works on He OyAayT coBHalaTh.
Peanuzanust 3Toi TpaH3aKIMU MOCPEJACTBOM MHCTPYKIUH si3bika Transact-SQL mokazana B
npumepe 1.

[Tpumep 1. Peanusanus tpanzakuuu

USE sample;

BEGIN TRANSACTION /* Hawano TpaH3akiuu */
UPDATE employee

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK /*Otkar tpan3akiuu */

UPDATE works_on

SET emp no =39831 WHERE emp no = 10102

IF (@@error <> 0)

ROLLBACK

COMMIT /*3aBepiieHue TpaH3akuuu */

CornacoBaHHOCTh JaHHBIX, 00pabaThIBaeMbIX B IpuMepe 1, MOXKHO 00eCIeUuTh JIMIIb
B TOM Ciy4ae, €ClId BBINOJHEHbl 00e MHCTpYKIMK update mubo o0e He BBINOIHEHBI. YcHex
BBIMIOJTHEHUS] KaXJOW MHCTpYyKUMM update mpoBepsercs MOCPENCTBOM —TI100aIbHOMN
nepeMeHHoll @@error. B ciyyae ommOKu 3To nepeMeHHON NMPUCBAWBAETCS OTPULIATEIEHOE
3HAYCHHWE W BHIMOJHSACTCS OTKAT BCEX BBIMOJHEHHBIX HA JAHHBIA MOMEHT WHCTPYKIHN
TPaH3aKIHH.

ITpumep 2. Co3nanne U UCIIOIB30BAHUE TOYKN 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’);
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ROLLBACK TRANSACTION &;

COMMIT TRANSACTION;

JoGeiitech, 4TOOBI ATOT 3ampoc BBHIMONHsUICA Oe3ommOouHo. Ecnu BO3HUKAIOT
KOH(IIMKTHI, HcTipaBbTe uX. Kakoit Oynet pe3ynbrar? CKOJIBKO CTPOK BCTABHIIOCH B Ta0IHITy?

[Tpumep 3. OTMEHa BO3MOXKHOCTH YKPYIHEHHS OJOKHUPOBOK /17151 TAOIHIIBI

USE sample;

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

[Tpumep 4. B3anMoOIOKHPOBKA ABYX MPOIIECCOB

USE sample;

BEGIN TRANSACTION

UPDATE works on

SET job = 'Manager'

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

WAITFOR DELAY '00:00:10'

UPDATE employee

SET emp Iname = ’Green’

WHERE emp no =9031

COMMIT

BEGIN TRANSACTION

UPDATE employee

SET dept no="d 4’

WHERE emp no =9031

WAITFOR DELAY °00:00:10°

DELETE FROM works_on

WHERE emp no = 18316 AND project no = "p2’

COMMIT

Ecnu o0e TpaH3akuuu B mpuMmepe OyIyT BBIMIOJNHATHCA B OJHO M TO K€ BpeMsl, TO
BO3HHUKHET B3aUMOOJIOKUPOBKA U CHCTEMAa BO3BPATHUT CIIEIYIOIIEE COOOIIEHHE 00 OmunoKe:

Kak M0XHO BUETBH IO pe3ysbTaTaM BBINOJHEHUS IpuMepa 4, cuctema 0a3 JaHHBIX
oOpabaThiBacT B3aUMOOJIOKHUPOBKY, BBIOMpasi OJIHY M3 TpaH3aKkIui (Ha caMOM JeJie,
TPaH3aKIMI0, KOTOpas 3aMbIKaeT LUKJI B 3ampocax OJOKMPOBKHM) B KadyecTBEe '>KEpTBHI"' U
BBITIOJTHSISL €€ OTKaT. [lociie 3Toro BEIMONHSAETCS Apyras TpaH3akius. Ha ypoBHe mpukiaHon
porpaMMbl B3aMMOOJIOKMPOBKY MOXHO 00pabaThiBaTh MOCPEICTBOM pEaN3alluu YCIOBHON
MHCTPYKLMHU, KOTOpasi BBIIIOJIHAET MPOBEPKY Ha BO3BpaT Homepa ommbOku (1205), a 3aTtem
CHOBA BBINIOJIHACT HHCTPYKIIMIO, JJIsi KOTOPOU OBLT BBIMOJIHEH OTKAT.

Bb1 MOXeTe MOBIUATH HA TO, Kakasi TpaH3aKIUsA Oy/IeT BRIOpaHa CHCTEMOW B KauecTBE
"epTBbI" B3aMMOOJIOKMPOBKH, NMPHUCBOUB B MHCTpykuuu Set mapamerpy deadlock_ priority
omud u3 21 (ot -10 10 10) pa3HbIX ypoBHEH nMpropHUTeTa B3auMo0I0KkipoBKH. KoncTanrta low

COOTBETCTBYET 3HadyeHWto -5, normal (3HaueHwe Mo ymonvaHui0) — 3HadeHuio 0, a
koHctanta high — 3nHadenuio 5. Ceanc '"xeprBa" BBIOMpAaeTCS B COOTBETCTBHH C
MPUOPUTETOM B3aMMOOJOKHPOBKH CEaHCA.

YnpaxHeHus

Vnpaxuenue 1

Kaxkas nenp ucnosib30BaHus TpaH3aKIUM?

Vnpaxuenue 2

B dem 3akntouaercs pazHUIa MEXIY JIOKAIBHON U pacpeaeIeHHON TpaH3aKIHe?
VYnpaxuenue 3

B yem 3akmtodaercs pazHuIa MEKIY SBHBIM U HESIBHBIM PEKMMOM TPAH3AKIUH?
VYnpaxuenue 4

Kakwue Turbl 0J10KHPOBOK COBMECTUMBI C MOHOITIOJIBHOM OJIOKHPOBKOM?
VYnpaxuenue 5
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Kak MOXHO mMpoBepuTh, OBLIO JIM YCHEIIHBIM BBIIOJHEHUE KaXKAOW HHCTPYKIHH
Transact-SQL?

VYnpaxuenue 6

B kakux cimyuasx cieayet ucnonb3oBarb HHCTpYKunio SAVE TRANSACTION?

VYnpaxuenue 7

B uem 3aknirodaercst pazHuIa MEXay OJOKMPOBKOW YPOBHSI CTPOK M OJIOKMPOBKOM
YpOBHS CTpaHull?

VYupaxuenue 8

MoskeT 511 oJIb30BaTeNb SIBHO BIUATH HAa peain3alnio OJOKHPOBOK CHCTEMOI?

VYnpaxuenue 9

B yem cocTouT pasHHUIla MEXAY OCHOBHBIMHM THUIIAMU OJOKUPOBKH (pa3aenseMoil u
MOHOTIOJIBHOM) ¥ OJIOKMPOBKOI HaMepeHus?

Ynpaxuenue 10

Uro 03HaYaeT MOHATHE YKPYITHEHUS OJIOKUPOBKU?

VYnpaxuenue 11

WMznoxute pasuuny mexay ypoBHsamu wu3oisiimi READ UNCOMMITTED u
SERIALIZABLE.

Yupaxuenue 12

Yro Takoe B3aMMOOIOKHPOBKa?

Ynpaxuenue 13

Kakoii mpouecc B kauecTBe ">KepTBb" B Cilydae B3aUMOOJIOKHpPOBKU? MoskeT nu
[10JIb30BATENb MMOBIUATH HAa PELLIEHUE CUCTEMBI B 3TOM BoIipoce?
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Ilpunoscenue 1
AHHOTANUSA AUCHUTIJIINHBI

Hucuunmuna «CUCTEMBI VIIPABJIEHUSA BAZAMU JNAHHBIX» peanusyercs Ha
dakynprere MHOpManmoHHBIX cucTeM U Oe3omacHocTH Kadempoir HMHpopMaMOHHBIX
TEXHOJIOTHI U CUCTEM.

Lenp avcCUMITIMHBL: 00ECIEYUTh CTYJEHTOB TEOPETUYECKUMHU 3HAHUSIMH O
COBPEMEHHBIX MPO(ECCHOHATBHBIX CUCTEMaxX YINpaBleHHs 0a3aMu JaHHBIX, TO3HAKOMUTH C
ucropued pazButuss u tunonoruert CYBJ], moxpensmMu apXuTeKTyp, a Takxke JaTh
npakTudeckue HaBbIKU 10 pazpadborke MC mox coBpemenusiMu CYB/I.

3agaun:
— paccmoTpeTh dTansl pazpadotku MC u ux xapakTepucTukH,
— M3YYUTHh APXUTEKTYPHI peaTn3alii KOPIOPATUBHBIX HHPOPMAITMOHHBIX CUCTEM,
— II03HAKOMHUTCS C pa3inyHbiMu penssunoHHbiMH  CYBJl mpowmsblnuieHHOro kiacca u
CPaBHUTb UX XAPAKTEPUCTHUKH,
— U3y4uTh NpuHLUIBI apXuTeKTypbl CYB/I, BcTpoennsii 1 quHamuyeckuii SQL,
— MOJIYYUTh MPAKTUYECKHE HABBIKM pa3pabOTKH, YIPaBICHUS W aJIMUHUCTPUPOBAHUS
1poekToB b/I.

JlucuuniuuHa HanpasieHa Ha GOPMUPOBAHUE CIETYIOIMIMX KOMIETEHIIHIA:

[TIKVY-1. CrocoGeH NpoOBOAUTH CHUCTEMATHU3ALMIO, AJITOPUTMU3ALMIO KOHKPETHBIX
WH(OPMALIMOHHBIX TIOTOKOB IO MECTYy HAay4YHBIX HCCIIEOBAaHHUM, MPOU3BOACTBEHHOMN
JeSITEIbHOCTH.

B pe3ynbrare ocBOEHUS NUCHUIUIMHBI O0YYaIOUTHICS TOJIKEH:

3HaTh. TUIOJOTUI0 U METOJOJIOTHIO MPOEKTUPOBAHUS MHOTONOJIb30BATENIbCKUX 0a3
JIAHHBIX, BBIICJICHUS JUHAMUYECKHX M CTAaTUCTUYECKUX CTPYKTYp MJisi IPEICTaBICHUS UX
Pa3IUYHBIMU MOJIEIISIMU.

YmMmets: koHpurypupoBate u angmuHuctpupoBatb CYBJ[ s pabGotel B
MHOTOTIOJB30BATEIbCKOM ~ PEXKHME  TPaH3aKIMOHHONW  00paboTkm, wmcmoib3ys  SQL
paspabareiBaTh TpoekThl bJl, obecnednBaroniyie aBTOMaTH3UPOBAaHHYI 0OpabOTKY
nHpopmaruu B kopriopatuBHbIX UC, BBIIENATh TMHAMUYECKHE U CTATUCTHYECKUE CTPYKTYPHI
JUTSI TIPE/ICTABIICHUS X MAaTEeMAaTUYECKUMU MOJIEISIMU 0a3 TaHHBIX.

Brnaners: HaBblkamMu paboOTHl B TPYNIOBBIX MPOEKTAX, HABBIKAMH, CBS3aHHBIMHU C
pa3paboOTKOM TEXHOIOTMYECKON JOKYMEHTAIMM, COIPOBOXKIAIOIIEH Mpolecc co3laHus 0a3
JTAHHBIX.

[To mucrumnnHe MpeIyCcMOTpPEeHa MPOMEXYTOUHas aTTecTanus B (hopMe 3aueTa.

O611ast TpyA0€MKOCTh OCBOEHUS! TUCHUIUIMHBI COCTABIISET 3 3a4ETHHIC €TUHUIIBI.
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Ipunoocenue 2

JUCT UBMEHEHUMHA
No | Texkcr akTyanuzaiuu uiau npuiaraeMeii kK PIT nokymenr, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucTy n3mMeHeHui Nel 08.06.20 12
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[Tpunoxenue K 1ucTy n3MeHeHu Nel

1.Crpykrypa aucuunimHbl (1.2 1y Hadopa 2020r.)

OO0mast TpyA0EMKOCTh AUCIUILIMHBI COCTABISET 3 3.€., 114 4., B TOM 4KCIie KOHTaKTHAs
paboTa o0y4aronuxcs ¢ mpernoaaBareneM 42 4., caMoCTOsTeNbHAs paboTa o0yuaronuxcs 72

q.
Tabnuya 1
Bunbt yueOHoi paboThI
(B yacax)
KonraktHasg @OpMBI TEKYILETO
o, = 3 KOHTPOJIS yCTIEBAEMO-
Ne 3 = 2 CTH
Pasznern mucrumiInHel/ TeMBI % o o) 5 ’
n/n 5 > e = e (dhopma mpomMexyToU-
© § ;‘ % § HOM aTTeCcTalluHu
E E E % § é § (no cemecmpam)
& =
5 |25 |58 |CE
1 Beenenue. ApXuTeKTyphI 6 4 4 11 3amuTa oT4eTa 1Mo
peanu3anun KOpInopaTHB- MPaKTUYECKOU padoTe
He1x UC No 1
2 ApXHUTEKTypa 1 OCHOBHBIE | 6 2 4 11 3amuTa oT4eTa 110
O0OBEKTHI CXEMEI cepBepa MPaKTHYECKO# paboTe
Ne 2
3 OcHOBHBIE KOHCTPYKITUU 6 4 4 11 3ammra oT4eTa Mo
si3pika SQL MPaKTHYECKO# paboTe
Ne 3
4 dusnyeckue Mozaenu | 6 4 4 11 3armra oT4eTa 1o
JTAaHHBIX. TpaH3akiuu. MPaKTHUYECKOM paboTe
Be3omacHOCTEL TaHHEBIX. Ne 4
5 AJIMUHUCTPUPOBAHUE 6 2 4 11 3amura oTU€eTa M0
CYBI MPaKTUIECKOH padoTe
Ne 5
6 CpaBHuTenbHbIE XapakTe- | 6 2 4 11 3ammuTa oT4eTa 10
puctukn SQL CYB/I. Co- MPaKTUYECKOM paboTe
BPEMEHHbBIE  HaIpPaBICHUA Ne 6
passutus CYB/]
7 3auer 6 OTBeTHI Ha BOIIPOCHI
UTOro: 18 24 66

2. Oopa3oBareabHble TexHoJ0oruu (K m.4 Ha 2020r.)

B nepuon BpeMeHHOTO MPUOCTAaHOBJICHHS TTOCEMICHHUST 00YUYaIOIUMHUCS TOMEIICHUN U
tepputopun PITY nns opranuzanuu y4eOHOTO Mpoliecca ¢ MPUMEHEHHEM JIIEKTPOHHOTO
00y4eHUs] W NHUCTAHIIMOHHBIX OOPa30BaTEIBHBIX TEXHOJOTHH MOTYT OBITh HCIOJIb30BAHBI
crenyromme oopa3oBaTelbHbIE TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIbHOTO BPEMEHH;

— DJICKTPOHHBIE YYEOHUKH, yUeOHBIE MOCOOWS, HAyYHbIE HW3/IaHUS B JJIEKTPOHHOM
BUJIE M IOCTYT K MHBIM DJIEKTPOHHBIM 00pa30BaTEeIbHBIM PECYPCaM;

— CHUCTEMBI JIJIsl DJIEKTPOHHOTO TECTUPOBAHNS,

— KOHCYJIbTAIIMH C UCIOJIb30BAHUEM TEJIEKOMMYHHUKAIIMOHHBIX CPE/ICTB.



40

3. IlepeueHb coBpeMeHHBIX MpogeccuoHANbHBIX 0a3 1aHHbIX (B/]) 1 nHpopManonHo-
cnpaBouHbIX cuctem (MCC) (k m. 6.2 na 2020r.)

Tabnuya 2
Ne HanmenoBanmne
n/a
1 | Mexnynapoaubie pedeparuBHbie HaykoMeTpudeckue b/, qocTynHbie B paMKax Halu-
oHabHOH moamucku B 2020 T.
Web of Science
Scopus
2 | IIpodeccronanbupie MoMHOTEKCTOBBIE b/l, MOCTynHBIE B paMKaX HaIlMOHATLHOM MOI-
nuckd B 2020 .
Kypuansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuansl Taylor and Francis
3 KOMHLIOTeprIC CIIpaBOYHBIC ITPABOBLIC CUCTCMBI

Koncynsrant Ilmtoc,
['apanT

4. Ilepeuennb mporpammHuoro odecnedenus (INO) (x n.7 na 2020r.)

- OJ151 IeKYULL:
Tabnuya 3
Haumenosanue [10 Crnioco0 pacrpocTpaHeHus
Microsoft Office 2010 Pro JIMLEH3MOHHOE
Windows 10 JUIICH3UOHHOE
Kaspersky Endpoint Security JIMIIEH3UOHHOE
Zoom JIMLIEH3UOHHOE
- O/ NPAKMUYECKUX 3AHAMULL
Tabnuya 4
Haumenoanue [10 Crocob pacrpocTpaHeHust
Windows 10 JUICH3UOHHOE
Microsoft Office 2010 Pro JIMLEH3UOHHOE
Mozilla Firefox CBOOOHO PacIpOCTPaHIEeMOe
Kaspersky Endpoint Security JIMIICH3UOHHOE
Microsoft SQL Server 2008 JIMIIEH3MOHHOE
Zoom JIMIIEH3UOHHOE




