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Beenenue

B kypce ba3bl 1aHHBIX CTYACHT 3HAKOMSTCS C MPUHIIMIIAMHU OpPTaHU3alUU pabOThI
peISMOHHBIX 0a3 JaHHBIX. BakHeHied 3amadeil, OCylIECTBISIEMON cHUCTeMaMu
yopaBiaeHuss ©0a3aMu JaHHBIX, SBIsETCS OOecnedYeHus JOCTyla Ji0 JIaHHBIX.
CtpykTypupoBaHHbIM  si3bIk  3ampocoB  SQL  oOecrneunBaer  BO3MOXXHOCTH
B3auMojiericTBus nosib3oBarens ¢ CYB/] u nonydyenus nanaeix. HamGosee ciosxHOM
YacThIO s3bIKa siBisieTcs Hanucanue MHCTpyKuuil SELECT, U3ydeHHI0 KOTOpOW H
MOCBSIIEH JAHHBIM MPAKTHUKYM. B mpouecce W3y4eHHs OUCLMIUIMHBI CTYJICHT Ha
IIPAKTUKE OCBAMBACT CIICAYIOLIME YMEHUS U HABBIKU: COCTABIISITH 3alIPOCHI HA SI3BIKE
SQL, BeIOMpaTh CTPYKTYpPY 3ampoca il MUHUMH3AlUd BPEMEHHU €ro BBIMOJTHEHUS,
coctaBienust d3pdexTuBHBIX 3ampocoB K pemnsimonHo CYB/I. TlomydyeHHble HABBIKA
HEOOXOIMMBI JIJIsl YCTIEIIHOTO OCBOCHUS TaKUX JUCHUIUIUH Kak [IporpammupoBaHue,
TexHonoruu nporpamMmmupoBanusi, UHpopmaImoHHble CUCTEMBI U T.J.

[IpakTukymM cocToMT W3 IIecTH pabOT, KOTOpble HEOOXOAMMO H3y4YaThb
nocienoBatenbHo. Kaxknas mocnenyromas paboTa Mmoapa3yMeBaeT HCIOJb30BaHUE
HaBBIKOB M YMEHUMH, MOJY4YEHHBIX B Mpeabayiiel padore. Pabotbl cocTodTr u3s
TEOPETUYECKOI0 MaTepuaia, COAEPKaIero ONMCAaHWE MHCTPYKLUM 3ampocoB SQL,
CONPOBOXAAIOTCSI NpUMEpaMUd U TMOSCHEHUSIMH K HHUM, Tak e B paboTax
paccMaTpUBAETCsl MPUMEPHI BBINOJHEHUST KOHKPETHBIX 3a/ad, W JaHbl 33Ja4dl IS
CaMOCTOATENbHON pabOTHI.

JIIss  BBITTOTHEHUS TPAKTHYCCKUX  pabOT  HCIOIB3YETCS  JACMOHCTPAIMOHHOE
nporpaMmmHoe obecnieyenne kommnanuu Microsoft: Microsoft SQL Server Express,
Microsoft SQL Server Management Studio m ydeOnass 6a3za mgaHHbBIX Microsoft
Adventure Works. Ilporpammuoe oOecrieuenne W 06a3a JaHHBIX JOCTYMHA IS
CBOOOJHOTO MCIOJIb30BaHUS Ha O(UIMAIBHOM CcalWTe TOMJIEPKKH KOMIAHUU
Microsoft - docs.microsoft.com.



IIpakTuyeckas padora 1

Henp pabotel: U3yuenune 6azoBoro cuHTakcuca uHCTpykumu SELECT, Bbeipaxkenus
WHERE 1 ORDER BY.

ba3zoswtii cunmaxcuc uncmpyxkyuu SELECT

O6mmit cunTakcuc wHCTpyknmmun SELECT BechMma clokeH, OJHAKO JOCTaTOYHOE
NpEICTaBJICHNE AA€T CIIECIyIOIIee ONMCAHUE:

SELECT ummcT Beibopkm [INTO HOBasg Tabiamua |

[ FROM mcTOouHMK nmaHHEX | [ WHERE ycioBms moucka |
[ GROUP BY BrpaxeHme OIS I'PYHIMPOBKM |

[ HAVING ycJyioBMS HoOMCKAa IO TpyHnnaM |

[ ORDER BY BrpaxeHme s copTupoBKku [ ASC | DESC ] ]

B nanHoM omucaHuM HAJO YYUTHIBATh, YTO KYPCHBOM YyKa3aHbl MOJb30BATEIIbCKUE,
oOsi3aTeNbHBIC, TapaMeTpbl CHHTAaKCHMCa KOHCTPYKIHMHM Ha s3bike 1-SQL, a B
KBaJIpaTHBIX CKOOKaX, [], — HeoOs13aTenbHbIC 2JIEMEHTHI CUHTaKkcuca. He Hajmo myTath
UCTIOJb30BAaHUE KBAJPAaTHBIX CKOOOK [|] B ONMCAaHUM CHHTaKcHCca M B YKa3aHUU
uaeHTuukaropo. Gurypueie CKOOKH, {}, TOBOPSIT O TOM, UYTO MOJB30BATENb 00s3aH
BbIOpaTh OJIMH U3 BapUAHTOB BBIPAXKCHUM, IEPEUNCICHHBIX B CKOOKaxX Yepe3 CUMBOII
«BepTUKaJIbHAs YepTa», |. TpaaumuoHHO Bce KiroueBble cioBa [-SQL mumrytcs B
BEPXHEM PETUCTPE, T.€. MPOMHUCHBIMU OYKBaMH, HO 3TO IIPABIIO HE CTPOTOE, A3BIK -
SQL — peructpoHe3aBUCUMBIA.

HNHCcTpyKIMS caeayromero Bujia BIOJIHE JOMYyCTUMA:

SELECT ‘mama MpUia paMy’

B pesynbrare BBIMOTHEHUS NaHHOW WHCTPYKIIMW TOJIH30BATENb MOJTYUYUT TaAOIHILY
(pesynbTaT BhIMOTHEHUsT WHCTpykuu SELECT Bcerma sBmsercs TtaGmuieit),
COCTOSIIIYIO U3 OJIHOM CTPOKHU U OJTHOTO CTOJOIIA, TPU 3TOM CTOIOEI] HE OYJET UMETh
UMEHHU.

Crnenyroiiee M3MEHEHHE WHCTPYKITUU TO3BOJIUT TMOJYIUTh TAOJIHUIy ¢ IMEHOBAHHBIM
CTOJIOIIOM:

SELECT 'mMama wmMeuia paMy’ AS [OpocTO TEeKCT]

B nannOoM ciydae kirodeBoe ciioBO AS TOBOPHUT O TOM, UTO jajnee OyneT cleAoBaTh
NCEBIOHUM Juisl cTojOna. IlceBmoHMMBI MOryT OBITH Yy CTOJOLIOB, TAaOIUL U
pe3yNbTaTOB BBIMIOJIHEHUsI 3ampocoB. [IceBIOHMM, B JaHHOM MpHUMEpe [npocmo
mekcm], BCeTrJa JODKEH MOMUMHATHCS MPaBWIIYy UACHTU(DUKATOPOB (HAYMHATHCS C
OYKBBI, BOBMOKHO, HCIIOJIb30BaTh IU(PHI, BCE CUMBOJIBI 0€3 TTPOOEIIOB), €CIIH Ke 110
KaKUM-TO TpPUYMHAM MPaBUJIIO HUIACHTU(UKATOPOB HAPYIIAETCS, TO HEOOXOAMMO
UCTOJb30BaTh  KBajpaTHble CcKOOkM. CymecTtByer o0mas  peKoMeHAauus
IIOBCEMECTHOTO MCIIOJIb30BAHUS KBaJIPAaTHBIX CKOOOK, HO Ha MPAKTHKE UX OIyCKAaIOT
paay MOBBIIIIEHUSI CKOPOCTH Habopa Koja.



B kauecTBe UCTOYHMKA JaHHBIX B OOIIEM Cllyyae BbICTYHAIOT TaOIUIIbl Oa3bl JaHHBIX.
Taxke B KayecTBE MCTOYHMKA JAHHBIX MOTYT BBICTYIATh OTAEJbHBIE TaOJIUIIBL,
pe3ynbraT OOBeAMHEHHUS TaOJHI, TPEACTaBICHUS, TaOIUYHbIE MEPEMEHHEIE,
0000111eHHbIE TaOJMYHBIE BHIPAXKEHUS, IPOU3BOJIHBIE TAOIUIIBI.

IIprMep BEIOOPKH BCETO COACPKUMOTO U3 TaOJIHUIIBI:

SELECT *

FROM [Production].[Product]

Heo6xomumo maTh HeCKOJIBKO MosicHeHH. CHMBOJI «3BE3JI09Ka», *, TOBOPUT O TOM,
YTO M3 TAOJHMIIBI JOJDKHBI OBITh BBIOpaHBI Bce CTONONBI. Mcmonb30BaTh mMOA00HYIO
KOHCTPYKITHIO HAJIO0 C KpaifHEH OCTOPOIKHOCTHIO, TaK KaK OHA CO3/1aeT 3HAYUTEIbHYIO
HArpy3Ky Ha CEpBep M CeTeBYI WH(MpacTpykTypy. B cimydae eciam wmcmomb3yercs
BBIOOpPKA M3 HECKOJIBKUX TaOJHI] MCIOJB30BAHUE «3BE3I0OYKM» MOXKET MPHUBECTH K
omuOKe, TaK KaK B Pe3yJIbTaTe 0ObCIMHCHHS TaOIUIl MOKET BO3HUKHYTH CHTYaIlUs
HAJIMYUS IBYX U 0oJiee CTOJOIOB ¢ OJHMM MMCHEM B PE3YJIbTHPYIOIIEM MHOXKECTBE
(maHHBIM BomMpoc OyAET pacCMOTpeH B MocieAyronmx paszaenax). KoHcTpykius
[Production].[Product] mpencraBisier co00i MOJHOE UM TAOJIUIIbI, T/I€ UM TaOJIUIIbI
— [Product], a [Production] — sto Ha3Banue cxembl. CXxemMa — 3TO MOMMEHOBAHHOE

JIOTUYECKOE OO0BEAMHEHHE TaOIMI], HCIOIb3yeMOE HJisi YNPOIICHHUS TMOHUMAHMUS
aApPXUTEKTYPHI 0a3bl JAaHHBIX.

JUts momyyeHus: JaHHBIX M3 CTOJOIA HEOOXOAMMO YyKa3aTh COOTBETCTBYIOIIEE MM
cToJIOIa, HAMpPUMeEp, 3aMpoc, BO3BpAIIAONIMNA BCE HAa3BaHUS MPOJYKTOB U3 TaOJIHUII
[Product]:

SELECT [Name]

FROM [Production].[Product]

PaCCMOTpI/IM CIIC OJVH BAPHUAHT HAIIMCAHU 3aIIpocCa:
SELECT p. [Name]

FROM [Production].[Product] AS p

B manHoM ciyuae s Tabauiel Product us cxemsr Production BBeieH MceBIOHUM .
PazyMHOe MCMOIb30BaHUE TICCBOHUMOB TTO3BOJIICT YBEIMYUTH CKOPOCTH HAITMCAHMSI
koma B MS SQL Management Studio.

CJIeILYIOHIaH HHCTPYKIHA ITIO3BOJIACT HOJIy‘-II/IT b Ta6J'II/II_[y C ABYM: CTOJ'I6LIaMI/IZ
SELECT [ProductID], [Name]

FROM [Production].[Product]

Paccmotpum 3anpoc:

SELECT [ProductID], [Name], [ListPrice]-[StandardCost] AS [discount
size]

FROM [Production].[Product]



B sTOoM npumMepe mop30BaTeh MoTy4YaeT TaOJIHITy U3 TPEX CTOJIOIOB, TaHHBIE TEPBHIX
JIBYX CTOJIOIIOB B3SATHI HEMOCPeACTBEeHHO U3 Tabmuiel [Product], a Tpetuii cronben
SIBJISICTCSI PE3YIBTATOM BBITIOJIHEHUS OTIEPAIMH BEIYMTAHMS JAHHBIX OJTHOTO CTOJOIA
U3 JaHHBIX JPYTrOro CTOJOIA, C HMCIOJB30BAHUEM IICEBAOHMMA JUISI YIIPOIICHUS
TOHMMAaHUS Pe3yJIbTara.

Eme onun BapuaHT:
SELECT [ProductID], [Name], 'empty column', GETDATE ()

FROM [Production].[Product]
[Tonb30BaTe b MOKET TAKKE MOIYYATh HE TOJBKO CTOJIOIBI JAHHBIX U3 TaOJIHIIBI, HO U
CTOJOCIl C KOHCTAHTHBIM 3HaueHWeM (TpeThd cToyIOel), a TakKe CTOoJOeIl,

colep Kallluii pe3yJbTaT BBINOJHEHUA (QYHKIMU. B naHHOM ciyyae B 4eTBEPTOM

CTOJIOIIE BBIBOAUTCS TEKyLIEE BpeMs CepBepa, KOTOPOE BO3BpallaeT (PyHKUIUA
GETDATE():

OOparute BHUMaHue Ha (GOpMaT JaThl U BPEMEHH, KOTOpbIE BEpHYJI cepBep. Popmar
3aBUCHT OT JIOKAJIbHBIX HACTPOEK CEPBEPA U COOTBETCTBYET OJHOMY M3 HECKOJBKUX
JECATKOB MOAAECPKUBAEMBIX CTaHAAPTOB.

[To ycrapeBmum cTangapTaM TpeOOBAIOCH UCTIOIB30BaHUE KITIOUEBOTO ciioBa ALL:
SELECT ALL [Size]

FROM [Production].[Product]

KitoueBoe cinoBo ALL rosoputr o ToM, 4TOo B pe3ynbTaT BBIOOPKH BOMAYT BcCe
BO3MOXHBIC 3HAUCHUS CcTONONA [Size], aTa KOHCTPYKIHMS B TeKymei Bepcun T-SQL
SIBIISIETCSI KOHCTPYKITUEH MO YMOTYAHUIO U Ha MMPAKTUKE BCET/Ia OIMYCKAETCH.

[Tonydennie naHHBIX 0€3 MOBTOPEHMUIA:
SELECT DISTINCT [Size]

FROM [Production].[Product]

KimroueBoe cmoBo DISTINCT ompenenser, uto B BEIOOpKE OyAyT MaHHBIE U3 CTOJIOMA
[Size] 6e3 moBTOpEHMI.

SELECT DISTINCT [Color], [Size]

FROM [Production].[Product]

DTOT 3ampoc BEPHET BCE CYIIECTBYIONIME B Tabuuiie mapsl 3HaueHuit [Color] u [Size]
0e3 TOBTOPEHUH.

Buvipasicenue ORDER BY

VYuebHble mpuMepbl MOTYT J1aTh JIOKHYIO MJUTIO3UIO TOTO, YTO JTaHHBIE, MOIy4YaeMble B
pesynbTaTe BeinoiaHeHus uHeTpyKiuu SELECT, Haxoasrcst B KakoM-TO yIOpsSA09€HHOM
Bujie. Paccmotpennsiii panee 3amnpoc, SELECT [Name] FROM [Production].[Product],

7



JEWCTBUTENBHO BO3BPALIAET Ha3BAHUE BCEX MPOAYKTOB B YIOPSI0UEHHOM I10 aj(paBUTy
BUJIE, HO 3TO BCETO JIMIIIb CTeUEHHE 00CTOATENLCTB. B 00111eM cirydae 3ampoc Bo3Bpaliaer
JAHHBIE B TOM MOPSIKE, KOTOPBIN OMpeiesieH UX (PU3nIecKuM pacroiioxKeHrneM B (paiinax
b/l u onepamusimu, xoropeie BbimonHuiaa CYDBJ[ ans ux nomydenus. OJHAKO €CTb
UHCTPYKIIMSL, TIO3BOJISIIOIIAS TOTYYUTh YIOPSIIOUEHHBIA HA0Op TaHHBIX.

YnopsiIoueHHbBIA BBIBO:
SELECT [Name], [ListPrice]
FROM [Production].[Product]

ORDER BY [ListPrice] DESC

Nuctpykius ORDER BY ompezenser mopsiioKk BBIBOAA CTPOK, B JAaHHOM cCllydae
OyZyT BhIBEICHBI Ha3BaHUs MPOIYKTa M €ro IeHa B BHUJE TAOIHIIbI, YIOPSI0UYECHHON
no yosiBanuto 1ieHbl. KimoueBoe ciioBo DESC onpenenser nopsaok yrnopsaounBaHus
no yosiBanuto, ASC — mo BospacTanuio. Ecnu HampaBieHUE YMOPSIOYUBAHUSA HE
yKa3aHO $IBHO, TO YIOPSAIOYMBaHWE OyJeT TMPOU3BEACHO IO BO3PACTAHHIO.
HNuctpykius ORDER BY Bcerna siBisieTcs 3aBepiaronieil 4acThio 3ampoca.

YropsigodeHre Mo HECKOJIBKHM CTOJIONAaM, ¢ YKa3aHHEM HaIlpaBJICHUS JJIs KaXKJI0ro
cToJiona:

SELECT [FirstName], [MiddleName], [LastName]
FROM [Person].[Person]

ORDER BY [FirstName] ASC, [MiddleName] DESC, [LastName] ASC

YrnopsigodeHue 1o Mo3ulliy B BBIBOJIE, B JAHHOM ITpUMEpE 10 BTOPOMY CTOJIOIY:
SELECT [Name], [StandardCost] - [ListPrice]
FROM [Production].[Product]

ORDER BY 2

Takxe BO3MOXHO HCITIOJIB30BaHUC (1)YHKIII/II/I JIIsL MOJIyUCHUA mapamMeTpa
YHOpPAJ0YNBaAHUS:

SELECT BusINessEntityID, JobTitle, HireDate
FROM HumanResources.Employee

ORDER BY DATEPART (year, HireDate)

PaccmoTpum cnenyromumit mpumep:
SELECT TOP 3 [Name], [ListPrice]
FROM [Production] . [Product]

ORDER BY [ListPrice] DESC

Nuctpykuus TOP orpannunBaeT KOIMUECTBO CTPOK, KOTOPBIE MOIYUYHUT MOJIb30BATEND
OpU BBINOJIHEHUU 3ampoca, B IMPUMEPE COOTBETCTBEHHO OYyIyT BBIBEAEHBI TpPU
IOPOAYKTA U UX LIEHBI B OTCOPTUPOBaHHOM Habope. Heobxonumo crenarb 3amedaHue:

8



BO3MOXHO, CYILIECTBYET HEKOTOpPBIA NPOAYKT, YCIOBHO I'OBOps, YETBEPTHIH, LIEHA
KOTOPOTO pPaBHA II€HE TPEThEro MPOAYKTa, HO OH HE IMOMaJeT B BBIOOPKY AJis
nosb3oBaressd. K coXaleHuto, Mbl HE MOXKEM 3apaHee OIPEACIUTb, KAaKOW W3
IIPONYKTOB, TPETUH WM YETBEPTHIN, C PABHOW LIEHOM, B OTCOPTUPOBAHHOM CITMCKE
NOMAaJIET B MOJIb30BATEIBCKYIO BHIOOPKY MPU UCIOJIb30BaHUM KOHCTpyKimu TOP 3.

Nuctpykus WITH TIES no3BossieT BBIBOJUTH BCE CTPOKH, «COTEPHUYAIONINE 3a
IIOCJIEIHEE MECTO:

SELECT TOP 3 WITH TIES [Name], [ListPrice]
FROM [Production].[Product]

ORDER BY [ListPrice] DESC

[TpuBenennslit mpumep ucnonb3oBanus nHcTpykuud WITH TIES no3Bosnsiet BeiBecTH
Ha 3KpaH HE TOJBKO NEPBBIE TPU MPOAYKTa U3 HabOpa, OTCOPTHPOBAHHOIO IO
yOBIBAHMIO LIEHBI, HO U BCE MPOAYKTHI, [IEHA KOTOPBIX paBHA LIEHE TPETHETO MPOIYKTA.
Jlannas wHCTpyKuus padoraer wuckmounteabHo ¢ SELECT wu Ttompko mpm
UCII0JIb30BaHUU omepaTopa ynopsgoueHHoro BeiBojga ORDER BY.

BeIBO 10T CTPOK M3 pe3yabTHPYIONIEro Habopa:
SELECT TOP 3 PERCENT [Name], [ListPrice]
FROM [Production].[Product]

ORDER BY [ListPrice] DESC

B cnywsae ucnonszoBanus KOHCTpykiuu 1OP uwucio PERCENT mnonb3oBarens
[I0JIy4aeT HEKOTOPBIM MPOLEHT CTPOK, PABHBIN wucay U3 pe3ylbTUPYIOIIEro Hadbopa.
ITpoLeHT CTpOK OKPYTISAETCS 10 CAEAYIOLIETO LENIOTO.

Ucnonb3oBanue unctpykimu INTO mo3Bosisier co3gaTh HOBYIO TaONHILy U TIOMECTHUTh
B HEE Pe3yJIbTaT BHIOOPKU:

SELECT TOP 3 PERCENT [Name], [ListPrice] INTO Tmp
FROM [Production].[Product]

ORDER BY [ListPrice] DESC

Brinmonnenue nanHoro 3amnpoca OyaeT pa3ouTo Ha aBa dTana. Ha nepBom stane Oyaer
co3gaHa Ttabimuuna Tmp. Ha BTopom 3Tame B Hee OyJeT NOMEIIEH pPe3yJbTar
BBINIOJIHEHUA 3ampoca. Heobxoaumo 100aBUTh HECKONBbKO 3ameudaHuid. Ecam 1o
KaKUM-TO MPUYMHAM TIPU BBIIIOJIHEHHUH 3arpoca Mpou30ouIeT cooil, To OyaeT co3nana
nycrast Tabnuna. Vcnoab30BaHre WHCTPYKIMU YHOPSTOYEHHOTO BBIBOJBI BHIOOPKH,
ORDER BY, He rapantupyeTt coXpaHeHHs MOpsiiKa CTPOK B cO3/1aHHOM Tabnuie. Eciu
pe3ynbTUpYIOIMKA Habop mJaeT HA0Op CTPOK, HE OO0JaJaroIIMi CBOWCTBOM
YHUKaJILHOCTH, TO BCE paBHO Ta0uIa OyIeT co3/aHa, JaHHbIe OyayT 100aBlIeHbI, HO
HUKaKHe MEpBUYHbBIE KJIIOUH [10JIB30BATENI0 HE OyAyT JOCTYIHBI, XOTS Ha (PU3NUIECKOM
ypoBHe oHU OyayT peanuszoBanbl CYBJI. JIns wmcnonb3oBanms uHCTpykiuu INTO
HE00X0IMMO UMETH ITpaBa, aHAJIOIMYHbIE TIpaBaM CO3JaHusl OOBIYHON TAaOJIULIBI.

9



Buipasricenue WHERE

Nuctpykius SELECT He mo3BonsieT BbIOpaTh OTAEIbHBIE CTPOKH M3 UCTOYHHKA, HO
MOKHO BBIOPATh CTPOKH, YAOBIICTBOPSIONINE OMPEACICHHBIM YCIOBUSAM — HAIUYHUIO
TeX W WHBIX 3HAYCHUI B CTOJIOIAX.

[IpocToit mpumep ucnonb3zoBanus npepioxkenns WHERE:
SELECT [Name], [ListPrice]
FROM [Production].[Product]

WHERE [ListPrice]=3578.27

B nmanHOM ciydae OyayT BBIBEJACHBI Ha3BaHHS MPOAYKTOB, Y KOTOPBIX IIcHA paBHA
3578.27, a takxke mx meHa. Tak kak crojberr [ListPrice] umeer Tum mONey, To
WCIIOJIb30BaHUE OTIepaTOpa CPaBHEHUS HAa PAaBEHCTBO JOITYCTHUMO.

B cnenyromiem npuMepe orpaHU4eHMs 3aTparuBaroT ABa CTOJI01A:
SELECT [Name], [ListPrice]
FROM [Production].[Product]

WHERE [ListPrice]=3578.27 AND [Size]=62

[Tonp3oBaTenb NOJYYUT Ha3BaHMWE TaKUX TOBAPOB, Y KOTOPBIX IIeHA paBHa 3578.27 u
pasMep paBeH 62, MU UX IIEHY, I 3Toro ObUI ucrmosb3oBaH omepatop AND —
norudeckoe M. CymiecTByeT elie Ba Jorudeckux orneparopa, OR — noruueckoe MJIN
u NOT — nornyeckoe oTpHUIlaHHE.

Mo>kHO HanucaTh JOCTATOYHO CJIOKHBIN 3apOC:
SELECT [Name] FROM [Production].[Product]
WHERE

([ListPrice]>20 AND [Color]='Red')

OR

([ListPrice]>25 AND [Color]='Black"')

B maHHOM cilydae 10JI530BaTelb MOIYYUT Ha3BaHUE TAKMX TOBAPOB, Y KOTOPHIX I[CHA
seliire 20 v uset Red, win niena seime 25 u nset Black.

[Ipu paboTe ¢ YNCIOBHIMH JAaHHBIMU OBIBAIOT CHUTYyalldd, KOTJa HEOOXOIUMO
VCIIOJIb30BATh HEKOTOPBIM JTHANa30H JaHHbIX. Hampumep, cTOUT BONpPOC — HAWUTH
Ha3BaHUS TOBAPOB, LIEHA KOTOPBIX JEKUT B Auana3zone ot 20 1o 40, BKIIr0Yask rpaHuLbl

auanasoHa. Peann3oBaTh ATOT 3alpoC MOYKHO C IMOMOUIBIKO JIOTHYECKOIO OIEpATopa
AND.

SELECT [Name] FROM [Production].[Product]

WHERE [ListPrice]>=20 AND [ListPrice]<=40

10



Onnako cymiectByer cneuuanbHblii onepatop BETWEEN, koropsiii ompeanensiet
JMana3oH i mpoBepku. OOIMMiA CHHTAKCUC 3TOTO OTIEpaTopa BRITIISAUT TaK:

BripaxeHue [ NOT ] BETWEEN Havajio nuarnaszoHa AND KOHeIl nuarnas30Ha

Omneparop Bo3Bpaiaet 3HaueHue T RUE, ecnu gvipasicenue BXOAUT, WA HE BXOIUT,
ecau ucnonp3yetrcss omeparop NOT, B amana3oH oTr  Hauano ouana3oma o
KOHey_O0uana3oHa BKIIOYHTEIHHO.

C moMOIIIBI0 3TOTO OTepaTOpa MPEIBLAYIINI 3aMPOC MOKHO PEATU30BaTh CIACAYIOIIUM
o0Opazom:

SELECT [Name] FROM [Production].[Product]

WHERE [ListPrice] BETWEEN 20 AND 40

Ecnu crout 3amaua cpaBHEHUsI BBIpaXKEHUS C HEKOTOPHIM HAOOpOM 3HAYCHUM, TO
MOTYT HIpUMeHAThCs cheaytomue onepatopsl — IN, ANY (wiu ero cunonum — SOME),
ALL.

Omneparop IN onpenensier npuHaAIEKHOCTh 3HAUEHUS OJHOMY U 3HAaUYCHUM B CITUCKE.
SELECT [Name] FROM [Production].[Product]

WHERE [Color] IN ('Red',6 'Black','Silver')

[TpuBeaCHHBIH BBIIIE 3aIIPOC BO3BpAIacT HAa3BaHHWE TOBAPOB, Y KOTOPHIX IBET JIHOO
Red, mu6o Black, 1160 Silver. Ctout 06patuTh BHUMaHKE, YTO B CKOOKaX MOXKET OBITh
HE TPOCTO HaOOp 3HAYEeHHi, HO W BBIPAXKEHHE, KOTOpoe (GOPMHPYET TaKoil HAOOD,
Hanpumep, oneparop SELECT.

Omneparopst ALL u ANY OyayT paccMOTpeHbI 1T03Ke, B paboTe ¢ MoA3alpocaMu.

[Ipu paGoTe co CTPOKOBBIMH 3HAYCHUSIMH BO3HUKAET HEOOXOJIWMOCTH MPOBEPKU Ha
COOTBETCTBHME 3HAUYCHHUS HE CTPOKE, a MIabJoHYy, Hampumep, TpeOyeTcss HalTH Bce
POYKTHI, HaUMHatommecs Ha 0ykBy ‘D’. [lns atoro ucnonb3yercs onepatop LIKE:

SELECT [Name] FROM [Production].[Product]

WHERE [Name] LIKE 'D%'

IIpu wucnonb3oBanuu omneparopa LIKE wmoxno wucnomne3oBats omeparop NOT.
Heobxoammo MOMHUTE, 9TO YTO CYIICCTBYIOT TapaMETPhl CPAaBHEHUS, OTIPECIISICMbIC
Hactporikoii CYBJ] u otnenpHbIx Tabmui, HO B obmem ciaydae CYBJl He memaer
pas3Inuusi MEXAY CTPOYHBIMHU U TIPOIMMCHBIMU OYKBaMH.

B cTpokoBBIX m1abi0HaX JOMYCKAOTCS CIASAYIONNE CUMBOJIBIL:
% — cuMBOJI-11A0JIOH, 3aMEHSIIOIIUN JTI00YI0 TOCIEI0BATEIbHOCTH CUMBOJIOB;
_ (momuepkuBaHUE) — CHUMBOJI-IITIA0JIOH, 3aMEHSFOITUI JTI000H OJTMHOYHBIA CUMBOJT,

[l — 3ameHseT oaMHOYHBIA CHMBOJ, YKa3aHHBIH B YIJIOBBIX CKOOKax, MOYKHO
NEepPEYUCIUTh CUMBOJIBI, WM AHana3oH (depes3 aeduc) CUMBOJIOB,;
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[*] — 3amensieT OAMHOYHBIA CHMBOJI, HE yKa3aHHBIH B YIJIOBBIX CKOOKaxX, MOYKHO
NEePEYUCIUTh CUMBOJIbI, WM AMana3oH (uepes3 aeduc) CMMBOJIOB.

JHonyckaercs ucnosibzoBanne ESCAPE nocnenoBaTensHOCTElH:

WHERE CTPOKA LIKE ‘S[a-f]["xyz] 30!%%’ ESCAPE ‘!’

JIaHHBIN TIpUMEp SABISETCA YacThO 3ampoca, KOTOPbIA, B YaCTHOCTH, IPOBEPSET,
coBmanarT au 3HadeHUs B ctosndne CTPOKA co ciaeayronuM mabia0HOM — 1r000e
KOJIMYECTBO CHMBOJIOB, Jajiee OJWH W3 CHMBOJIOB juamnazoHa ot ‘@’ mo ‘P
BKJIFOUUTEIBHO, Jlajiee JTII000H CMMBOJI, KPOME CHMBOJIOB ‘X’, ‘Y’ Wi ‘Z’°, ;majee eIe
onuH Jr000M cuMBOJI, manee 30%, ¥ onATh MOCJIEA0BATEILHOCTD JTIOOBIX CHMBOJIOB.
CumBon ‘!’ ABnseTCA ICKEUIT-CUMBOJIOM U TOBOPUT O TOM, YTO CIEAYIOIIUN 334 HUM
CHUMBOIJI, B IaHHOM ciy4yae ‘%’, He HaJl0 pacCMAaTpHUBaTh KaK YIPABIIOIINN; TAKUM
oOpa3oMm, B MpuUMep BKJIIOYEH CUMBOJ %, KOTOpPHIA B OOIIEM ciydae SIBISETCS
CITY>KEOHBIM.

B pensmmonnbix 6a3ax qaHHBIX cymiecTByeT ocoboe 3Hauenne — NULL. Dto 3HaueHue
HE SBJISIETCA HYJEBBbIM 3HAYCHHMEM B MaTEMaTHUYE€CKOM IMOHMMAaHUU HYJS, 3TO
HEOMpeeNEHHOCTh, KOTOpasi COOOIaeT TMOJb30BaTeNsAM, YTO B JAaHHBI MOMEHT
BPEMEHU 3HAUEHUE aTpuOyTa He onpeneneHo. s paboThl ¢ 3TUM 3HAUEHUEM HENb3s
UCIIOJIb30BaTh OIEpPaTOp CPaBHEHHUS Ha PaBEHCTBO WM JIO00M Apyrod omeparop
cpaBHeHus. [IpoBepka Ha ONpeneNeHHOCTh OCYIIECTBIISIETCS C MOMOILBIO ONepaTopa
IS.

SELECT [Name] FROM [Production].[Product]

WHERE [Color] IS NULL

I[aHHBIﬁ 3aIIpoC BO3BpaAIIaCT HA3BAHNC TOBAPOB, JJII KOTOPBIX OBCT HC OIIPCACIICH.
SELECT [Name] FROM [Production].[Product]

WHERE [Size] IS NOT NULL

DTOT 3ampoc BO3BpallaeT Ha3BaHUE TOBAPOB, Y KOTOPBIX OMPEAEIICH pa3Mep, T.€. OH
He aBiserca NULL.

Ilpumepul 3anpocog c pewienuamu
Onucanve QyHKIHN 1 apXUTEKTypa MPUBECHBI B TPUIIOKCHHH.

1. IoxyunTh Bce Ha3BaHUS TOBApOB M3 Tabwibl Product.

SELECT p.Name
FROM [Production].[Product] AS p

B mannom ciayuae s tabaumel Product us cxemsr Production BeeseH mceBaoHUM .
Pa3zymMHOE UCIOIb30BaHUE TICEBIOHMMOB MO3BOJISCT YBEIUYUTh CKOPOCTh HAITHCAHHMSI
koga B MS SQL Management Studio.

2. IMosnyunTh BCe Ha3BaHUS TOBAPOB B cHUCcTeME, 1ieHa kotopsix (listprice) Beimie 200.
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SELECT p.Name
FROM [Production].[Product] AS p
WHERE p.ListPrice>200

3. [TonyuuTts BCe Ha3BaHUs TOBAPOB B cucTteMe 1ieHa kotopsix (listprice) seiure 200 u
y
y KOTOpBIX NiepBasi OykBa B Ha3BaHUU “S”.

SELECT p.Name
FROM [Production].[Product] AS p
WHERE p.ListPrice>200 AND p.Name like 's%'

4. TMoy4nuTh Bce HA3BaHMS TOBAPOB B cucTeMe, eHa kotopsix (listprice) Bermre 200 u
y KOTOPBIX B HaA3BaHWH €CTh COYECTAHUE CUMBOJIOB “‘are”.

SELECT p.Name
FROM [Production].[Product] AS p
WHERE p.ListPrice>200 AND p.Name like 'S%are

1

o

5. [MomyunTh Bce Ha3BaHUS TOBAPOB B CUCTEME, B HA3BAaHUU KOTOPBIX TPETUH CUMBOII
— 6o OykBa ““s”, 11060 OykBa “I”’. PemuTs 3a1aqy Kak MUHIMYM JIBYMS CITOCOOaMH.

SELECT p.Name

FROM [Production].[Product] AS p

WHERE p.Name like ' s%' or p.Name like ' r%'
501041

SELECT p.Name

FROM [Production].[Product] AS p

WHERE p.Name like ' [sr]%'!

1. HOHy‘{I/ITB BCC HAa3BaHUA TOBAPOB B CHUCTCMC, B HA3BAHHWHN KOTOPBIX POBHO 5
CHUMBOJIOB.

SELECT p.Name
FROM [Production].[Product] AS p
WHERE p.Name like ' !

W BTOpO# BapuaHT
SELECT p.Name
FROM [Production].

[Product] AS p
WHERE len (p.Name)=5

Bo BTOpoM mpumepe ucnonb3yercs ctpokoBas ¢pyHkuus len. CtpokoBsie QyHKIUH
JaHbI B IPUJIOKEHUH.

8. HaiiTu, 6€3 moBTOpEeHMIi, HOMEpa TOBapOB, KOTOPbIE€ ObUIN KYILJIEHBI XOTS Obl OJUH
pas.

SELECT DISTINCT sod.ProductID
FROM [Sales].[SalesORDERDetail] AS sod

9. HaiiTu crincok Bcex BO3MOXKHBIX CTHIICH (Style) mpoaykra, 6€3 MOBTOPEHHIA.

SELECT DISTINCT p.Style
FROM [Production].[Product] AS p
WHERE p.Style is NOT null
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10.Hamnucate 3ampoc, KOTOpBIM BO3BpAIL[aeT Ha3BaHUS TOBApOB, KOTOpBIE OBLIU
npou3BeneHbl Mexay MaproM 2011 roma u maprom 2012 roaa BKIHOUUTENBHO
(HEe0OX0UMO YyUUTHIBaTh (pOpMAT JaThl)

SELECT p.Name

FROM [Production].[Product] AS p
WHERE p.SellStartDate>='2011-01-03"
AND p.SellStartDate<='2012-31-03"

11. HaifTu mMakcuMmaiabHYI0 CTOUMOCTH ToBapa (OoTiyckHas 1eHa ListPrice) uz Tex,
KOTOpBI€ ObLIM MPOU3BEIeHbI, HaunHas ¢ Mapta 2011 roma.

SELECT max(p.ListPrice) AS [max price]
FROM [Production].[Product] AS p
WHERE p.SellStartDate>='2011-01-03"

12. BeiBecT Ha3BaHME U LBET NMPOAYKTA, OTCOPTUPOBAHHBIE 110 HA3BAHUIO IIPOIYKTA
10 BO3PACTaHHUIO.

SELECT p.Name, p.Color
FROM [Production].[Product] AS p
ORDER BY p.Name ASc

13. BeiBecTH Ha3BaHMs MPOAYKTA, IIBET U OTIYCKHYIO LIEHY U1 TaKUX TOBApOB, Y
KOTOPBIX LIBET OINPEIEIIEH U LI€Ha OTINYHA OT HYJIs, U OTCOPTUPOBATH I1OJIy4YECHHBIN
CIIMCOK IO BO3PACTAHMIO I[BETA TOBApa U YOBIBAHUIO OTITYCKHOW LIEHBI.

SELECT p.Name, p.Color, p.ListPrice

FROM [Production]. [Product] AS p

WHERE p.Color is NOT null AND p.ListPrice!=0
ORDER BY p.Color, p.ListPrice desc

14. [lonyunTh Ha3BaHUE MPOAYKTA M PA3HULLY MEXIY OTITYCKHOW CTaHAAPTHOW LIEHOM
IPOAYKTa W CTAHJAPTHOM LIEHOW NPOAyKTa JIsI TEX TOBApPOB, Yy KOTOPBIX 3TH
II0Ka3aTEeIN HE PaBHBI HYJIIO.

SELECT p.Name, p.ListPrice-p.StandardCost
FROM [Production].[Product] AS p
WHERE p.ListPrice!=0 AND p.StandardCost!=0

15. HaiiTu Ha3BaHue camMOro JOPOTrOro TOBapa, UCXOAS U3 MPEANOJIOKEHUS, YTO HET
JIByX TOBAPOB C OJIMHAKOBOW LIEHOM.
SELECT top 1 with ties p.Name

FROM [Production].[Product] AS p
ORDER BY p.ListPrice desc

16. Haiitu ciucok ToBapos, npousBeaeHHbIX B 2005 roay.

SELECT p.Name
FROM [Production].[Product] AS p
WHERE datepart (YEAR,p.SellStartDate)=2005

3aoanus 01a camocmoameibHou padomaol
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1. HaliTi 1 BBIBECTH HA 3KpPaH Ha3BaHUS MPOAYKTOB, UX LIBET U pa3Mep.

2. HaiiTu u BBIBECTH Ha SKpaH Ha3BaHMS, IBET U pa3Mep TaKUX MPOTYKTOB, Y KOTOPHIX
rena 6oiee 100.

3. HaliTu 1 BBIBECTH Ha KpaH Ha3BaHHE, I[BET U pa3Mep TaKHX IPOIYKTOB, Y KOTOPBIX
rena meHee 100 u uset Black.

4. HaiiTu ¥ BBIBECTH Ha SKpaH Ha3BaHUE, [IBET U Pa3Mep TAKUX MPOAYKTOB, Y KOTOPBIX
neHa menee 100 m nBer Black, ymopsmounB BBIBOA MO BO3pacTaHUIO CTOMMOCTH
MPOAYKTOB.

5. Halith m BBIBECTH Ha JKpaH HAa3BaHUE U pa3MeEpP IEPBBIX TPEX CaMBIX JOPOTUX
ToBapoB ¢ nBetoMm Black.

6. HailTu m BbIBECTM Ha JKpaH Ha3BaHUE U LBET TAKUX MPOAYKTOB, JUJISI KOTOPBIX
OIIPENEIIEH U LIBET, U Pa3Mep.

7. HaiiTu 1 BBIBECTH HA SKpaH HE MOBTOPSIOLIMECS IBETA ITPOAYKTOB, Y KOTOPBIX IIEHA
HaxoauTcs B quana3one ot 10 1o 50 BKIIFOUUTENBHO.

8. HaliTu 1 BEIBECTH Ha SKpaH BCE [IBETA TAKUX MIPOTYKTOB, y KOTOPHIX B UMCHH TIEpBas
OoykBa ‘L’ u tpeths ‘N’.

9. HaiiTn u BbIBECTM Ha SKpaH HA3BaHUS TAKUX MPOJIYKTOB, KOTOPHIX HAYMHAIOTCS
6o Ha OykBy ‘D’, nubo Ha OykBy ‘M’, M mpu 3TOM JUIMHA UMEHU — OoJiee Tpex
CUMBOJIOB.

10. BriBecTr Ha 3KpaH Ha3BaHUs MPOJYKTOB, Y KOTOPBIX JlaTa Hadajia Mpojax — He
no3aHee 2012 roxa.

11. HaliTu 1 BBIBECTH HA 3KpaH Ha3BaHUS BCEX MOJKATETOPU TOBAPOB.
12. HaliTu 1 BBIBECTH HA 3KpaH Ha3BaHUs BCEX KATETOPU TOBAPOB.

13. HaiiTu 1 BBIBECTH Ha SKpaH UMEHA BCEX KIMEHTOB U3 TaOJIUIBI PErson, y KOTopbIx
obpamenue (Title) ykazano kak «Mr.».

14. HaiiTu u BBIBECTH Ha 3KpaH MMEHA BCEX KIMEHTOB M3 TaOnuIbl Person, mis
KOTOPBIX He onpezaencHo oopamienue (Title).
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IIpakTuyeckas padora 2
enb paboTsl: M3yuenue Boipaxenus GROUP BY — rpynmupoBka gaHHBIX

OpnHoit u3 kitoueBbix 3aa4 CYBJ sBisieTcsl BBINIOJIHEHHUE OIEpaIMi, CBSI3aHHBIX C
00paboTKOM JaHHBIX. DTO HEOOXOAMMO IS aHanu3a WHOOpPMAIMHU, a TaKKe A
dbopmupoBaHus CIOKHBIX 3ampocoB. Beipaxkenne GROUP BY mo3Bonser pazaenutsb
pe3ynbTaThl BeioHEHHs onepatopa SELECT wa rpynmel mo mpusHaky, ¢ HENbIO
BBITIOJTHEHUSI CTATUCTUYECKUX OTNEpalliid HaJl TPYIIaMHu.

[IpocTou 3ampoc:
SELECT [Name], [ListPrice], [Color] FROM [Production].[Product]

WHERE [Color] IS NOT NULL

B pPE3YJIbTAaTC BBIIIOJIHCHHA J3TOI'O 3alIpoCa II0Jb30BATCJIb IIOJYYHUT HA3BAHUC,
CTOUMOCTb M LIBCT TAKHX TOBApPOB, Y KOTOPBIX HOBCT OIIPCACIICH. DTO moje3Has U
BaKHas HH(bOpMaI_[I/IH, OJHAKO Yy IIOJIB30BATCIIA MOZKET ITOSABUTBLCA OoJsiee caoKHAs
3ajJladua, HalIpuMEp, MMOCUYUTATb KOJIMYCCTBO TOBAPOB TOI'O MJIM MHOI'O I[BCTA.

CymectByer HaObop (PYHKIMMA, KOTOpPHIE IO3BOJISIIOT BBIMOJHUTH OIMEPAIUI0 HAaj
HaO0OpOM 3HaUYeHU B cTonOIe. Takue (GyHKIMU HA3BIBAIOTCS arperupyOIMHU:

SUM ([ ALL | DISTINCT ] expressiON ) — cymmMa 3HaueHH# B CTOJIOIIE;

MAX( [ ALL | DISTINCT ] expressiON ) — makcumallbHOE 3HA4YE€HHE B CTOJIOIIE;
MIN ([ ALL | DISTINCT ] expressiON ) — MuHMMaJIbHOE 3HAYCHUE B CTOJIOIIE;
AVG ([ ALL | DISTINCT ] expressiON ) — cpeaHee 3Ha4U€HUE B CTOJIONIE;

COUNT ({[[ ALL | DISTINCT ] expressiON ] | * } ) — komu4ecTBO CTPOK B CTOJIOIIE,
¢ yuetom NULL 3HaueHwmii.

[IpuBenenHsbIi 00K cUHTaKCUC QYHKLIHUA PACCMOTPUM Ha MIPUMEPE:
SELECT COUNT (DISTINCT [Color]) FROM [Production].[Product]

WHERE [Color] IS NOT NULL

B nannom cnydae Oyner BeimoiaHeH SELECT, xotopeiii oTOepeT u3 Tabiuilbl BCe
CTPOKH, JUISI KOTOPBIX I[BET OMPE/ICICH, U OyIeT BBITIOJIHCHA arperupyromiast GyHKITUs
COUNT, xotopas mocCYMTaeT KOJMYECTBO PA3NIMUHBIX I[BETOB. WHCTpyKIus
DISTINCT obGecneunBaeT BbIOOpP HEMOBTOPSIOIMIMXCS 3HAYEHUU 11BETA, a (YHKIIMS
COUNT cuuTaeT KOJIU4eCTBO NOTYyUEHHBIX 3HAUCHUH.

3anpoc cieayroniero Bujaa GakTuuecKy BO3BPAIIAEeT KOJIUYECTBO CTPOK, /Il KOTOPBIX
OTpeJIesieH BET NPOAYKTa:

SELECT COUNT ([Color]) FROM [Production].[Product]

WHERE [Color] IS NOT NULL

OH NOJIHOCTBIO SKBUBAJIEHTEH CIIEAYIOUIEMY 3alIPOCY:
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SELECT COUNT (*) FROM [Production].[Product]

WHERE [Color] IS NOT NULL

Paccmotpum padoty pynkmun MAX:
SELECT MAX ([ListPrice]) FROM [Production].[Product]

WHERE [Color]='Red'
DTOT 3ampoc BO3BpallacT MaKCHMaJIbHYIO IIEHY IPOAYKTa, y KoToporo mneet ‘Red’.

Bripaxxenne GROUP BY mno3BossieT pa3neiauTs pe3yabTaT BBIMOJHEHUS 3alpoca Ha
TPYIIIBI ¥ BHITIOJHUTH TY WIM UHYIO (DYHKITUIO HAJl KaXKI0M U3 TPYyIII.

SELECT [Color], COUNT(*) AS 'Amount'
FROM [Production].[Product]
WHERE [Color] IS NOT NULL

GROUP BY [Color]

B nanHOM 3ampoce Bce CTpOKH, ISt KOTOPBIX BBITIOJTHEHO YCIOBHE «I[BET ONPEICICHY,
pa3jeneHpl Ha TPYNIBI 10 [BETY, M HaJ KaXIOH TPYIION BHIMOJIHEHO (YHKIIHS
COUNT. Pe3ynbraroMm cTaHeT JBa CTOJOIA — HBET U KOJHMYECTBO CTPOK C JAHHBIM
IIBETOM B 0OI1Iel BHIOOPKE.

HeoOxonumo caenaTh HECKONBKO BaXKHBIX NOMONHEHUH. [Ipu rpynmupoBke 3ampoc
BO3BpAILa€T TOJBKO T€ JAHHBIE, KOTOPhIE UMEIOT OJHO U TO K€ 3HAYCHME JUIS BCEU
rpyImnsl. 3anpoc BUAa

SELECT [Name], [Color], COUNT(*) AS 'Amount'
FROM [Production].[Product]
WHERE [Color] IS NOT NULL

GROUP BY [Color]

He OyJeT BBITMIOJIHEH, TaK KaK B TPYIIE MOXKET CYIIECTBOBAThH HECKOJIHKO TOBApOB C
pa3HBIMU Ha3BaHUAMH. J[ake ecnr (pakTUYECKH B KaXKIOH TPYIITIE C OJHUM U TEM KE
IIBETOM BCE TOBaphl KIMEIOT OJTHO M TO K€ Ha3BaHWE, BCE PABHO ATO OYJET OIMIMOKOM.
Tak, mpu TPyNIUPOBKE HEIB3S HUCIIOIH30BATh TICEBIOHUMBI CTOJIOIIOB KaK MpHU3HAK
TPYIIIUPOBKH, HEJIB3S TPYIIIMPOBATh MO CTOJIONAM ¢ TUIIAMU JIaHHBIX teXt, ntext wim
image, HO MOXHO TPYIIIUPOBATh MO PE3YJbTATy BBINOJHEHUS (YHKIIUW HAJl STUMHU
cTonoamMu, HanpuMep GyHKIIUK TPUBEACHUS TUITA UM CTPOKOBOM QyHKIMK. Henb3s
UCII0JIb30BaTh B KAUYECTBE MPHU3HAKa IPYNIIUPOBKHU NOA3aNpockl U AaHHbIe THHa XML.
Henwp3st  ucmonp3oBaTh B KauecTBe  MPHU3HAKA  TPYNIUPOBKH  CTOJIOEI
WHICKCUPOBAHHOTO MPEICTABICHUSI.

Ecnu cronmbern, mo KOTOpPOMY OCYIIECTBISETCS TPYNIHUPOBKA, COACPKUT 3HAUCHUS
NULL, To oHM OyayT pacCMOTPEHbl KakK HIACHTUYHbIE W OyayT 0Opa3oBBIBATH
OTIIETIFHYIO TPYIIITY.
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JlommyckaeTcsi TpynmupoBKa MO pe3ybTaTy BBIMOJHEHUS MPOCTHIX MATEeMAaTHYECKUX
orepalui, a TakKe rpynmnupoBKa Mo AByM U 0oJiee cToaoam:

SELECT Crombenl, Cronben?2 FROM Tabmamumua GROUP BY Cronbenl, Cronbeu?l;
SELECT Cronbeul + Cronben?2 FROM Tabmuua GROUP BY Cronbenl, Cronbeul;
SELECT Cromnbeul + Cronben?2 FROM Tabmmua GROUP BY Cronbeul + Cronbeu?2;

SELECT Crosbenl + CrosbeunZ + KOHCTaHTHOe 3HaueHume FROM Tabmmua GROUP
BY Cromnberl, Cronben’.

PaccmoTpum cnenyronuii npumep:

SELECT [Color], [Style], COUNT(*) AS 'Amount'
FROM [Production].[Product]

WHERE [Color] IS NOT NULL AND [Style] IS NOT NULL

GROUP BY [Color], [Style]

3anpoc BO3BpallaeT KOJIUYECTBO MPOAYKTOB ¢ OOIIUM IIBETOM U CTUJIEM, YIIOMSHYTHIX
B TaOJMIlEe MPOAYKTH», C YY4E€TOM TOr0, YTO y OSTHUX TOBApOB U I[BET, U CTWIb
OIPEEIICHBL.

Bripaxxenne GROUP BY wucnonb3yercss coBmectHo ¢ BbhIpakeHneM HAVING,
KOTOPOE OTPECIISICT YCIOBHE MONCKA TPYIIITHI.

SELECT [Color], COUNT(*) AS 'Amount'
FROM [Production].[Product]

WHERE [Color] IS NOT NULL

GROUP BY [Color]

HAVING COUNT (*)>10

JlaHHBIIA 3ampOC BBIAACT Ha3BaHHUE IIBETOB, KOJWYECTBO TOBAPOB JAHHOTO I[BETA, HO
TOJILKO JUIsl T€X TpyHN, Tae 3T0 KojudecTtBo Oousbiie 10. EctecTtBenHo, Oyner
BBITIOJTHEHO YCJIOBHUE, YTO I[BET TOBAPOB OINPE/CIICH. Y CJIOBUE TTOUCKA TPYIITHI MOYKET
coJiepKaTh TAKXKE JIOTHUECKHUE orepaTopbl. BoT npuMep Takoit BOZMOXKHOCTH:

SELECT [Color], COUNT(*) AS 'Amount'
FROM [Production].[Product]

WHERE [Color] IS NOT NULL

GROUP BY [Color]

HAVING COUNT (*)>10 AND MAX ([ListPrice])>3000
Croutr OTMETUTH, YTO OlEepalusi TPYNIUPOBKU BEChbMa 3aTpaTHA C TOYKU 3PEHUS
IIPOLECCOPHOM MOIIHOCTH M BpPEMEHM, HENPABUJIbHASA KOHCTPYKLUS MOXKET

CYIIECTBEHHO YBEJIMYUTh BPEMs BBINOJHEHUs 3amnpoca. Hampumep, crout 3anaua,
paccMOTpeHHas B Hayane pabOThl: MOCUYUTATh KOJIMYECTBO TOBAPOB KAXKJIOTO I[BETA,
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WCKJTFOYHB TOBAPHI, Il KOTOPBIX IIBET HE OIpejiesicH. Briie 3ta 3a1ada Oblia pericHa,
0JTHaKO (hOPMATBHO JOITYCTUMO CIIEIYIOIIEe PEIICHHE:

SELECT [Color], COUNT(*) AS 'Amount'
FROM [Production].[Product]
GROUP BY [Color]

HAVING [Color] IS NOT NULL

Takoii 3ampoc OyJeT BBIMOJHATHCS JOJIbIIIEe, TaK KaK CHaudaja cPOpMHUPYIOTCS BCE
TPYIIIbBI, ¥ TOJIHKO TOTOM OYJIeT MPUMEHEHO YCIOBUE JIJIsl BHIOOpA IPyMIlbl, T.€. OyIeT
oTOpollleHa TpyMmna, Ajs KOTOpoM 1BeT He ompenenéH. Bpems Ha dopmupoBaHue
TPYIIIBI C HEOMPEIEIEHHBIM IIBETOM (paKTHUUECKH OYAET MOTPaYeHO BITYCTYIO.

Ucnonp3oBanne GROUP BY nomyckaer ucnons3oBanue ORDER BY, TOP.

CymecTByIOT cHelUalbHble KOHCTPYKIMH, BBIMOJIHSIONIME TPYHNIUPOBKY C
onpenenéHHbiMu npaBuiamMu. Paccmorpum konctpykuuto GROUP BY ROLLUP,
KOTOpas BBIBOJUTH M OOILIME U MPOMEKYTOUHBIE HTOTM TPYNIUPOBKU. YacTHBIN
CHUHTAKCHUC Oy/eT TaKoMu:

SELECT cTombenl, cromnbel?2, crTomnderr3, COUNT (*)
FROM Tabimnulia

GROUP BY ROLLUP (cTomnbenl, crTomben?, croybdelrl)

B nannoMm ciydae OyayT BbIBE€ACHBI UTOTH OOIIEH IPYNMUPOBKH 110 TPEM CTONIOIAM, a
TaKXKe J00aBJICHbI Pe3yIbTaThl MPOMEXKYTOUHON TpyNnnmupoBKU. B manHOM mpumepe
IPOMEXKYTOYHAs TPYNIIUPOBKA 3TO CTPOKH ITOJYYEHHBIE B PE3YyJIbTATE TPYNIIUPOBKH
0 MEepBBIM JBYM cTosOLaM, TpeTuil crtonden Oyner mMerb 3HaueHue NULL, sto
CTPOKH TOJYYEHHBIE B pe3yJbTaTe I'PYNIUPOBKU IO NEPBOMY CTONOIY, BTOPOU U
Tpetuil OyayT umeth 3HaueHne NULL, u ojiHa cTpoka rjie nepBblid, BTOPOM U TPETU
cTonO1el OynyT umMeTh 3HaueHue NULL.

Jlnst noHuManust ee paboThl HaM MOHAIOOUTCS TPOCTOU MPUMEP TPYHITUPOBKH.
SELECT [Color], [Style], [Class], COUNT(*)
FROM [Production].[Product]

GROUP BY [Color], [Style], [Class]

B naHHOM ciyyae mMOJb30BaTeNb YBUAMT OKOHYATENbHBIA pPE3yJbTaT pPabOThI
IPYNIIMPOBKU IO TPEM CTOJOIAM, YETBEPTHIA CTOJOEI ATO YHUCIO MPOAYKTOB, B
IPYIIIE C OAUHAKOBBIM KJIACCOM, CTUJIEM U LIBETOM.

Ecnu BeimmoHUTS 3amnpoc ¢ ucnonszoBanneM GROUP BY ROLLUP:
SELECT [Color], [Style], [Class], COUNT(*)
FROM [Production].[Product]

GROUP BY ROLLUP ([Color], [Style], [Class])
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TO TIOJIb30BATENb MOJYYHT BCE T€ )K€ CTPOKH, Kak u mnpu oosiauHoM GROUP BY, a
TaK>K€ IOMOJIHUTEIBHBIN HAOOP C TPYIIIUPOBKOM IO IIBETY U CTUITIO, IOTIOJTHUTEIbHBIN
HA0Op C TPYNMHUPOBKON TOJIBKO IO I[BETY M CTPOKY 0€3 IPyIITUPOBKH.

Cxoxum obpazom paboraer onepanuss GROUP BY CUBE (), Tonbko k 0a30Boi
rpynmupoBke GROUP BY 1n006aBisioTcs BCe BO3MOXKHBIC COUETAHHUS TapamMeTpoOB
rpynnuposku. Hanpumep, rpynnuposka GROUP BY CUBE (cron6ernl, cronben?2),
JacT BCE BO3MOJKHBIC COUYETaHHS T'PYIIUPOBOK, 0a30BYI0 TPYMIHUPOBKY (cToiberl,
cronben?2), u BoamoxHble coueranus (cronderrl,NULL), (NULL,cron6en2), (NULL,
NULL).

Konctpykuus GROUP BY GROUPING SETS (') mo3BosnsieT 00 AMHUTH HECKOJIBKO
oneparuit GROUP BY.

SELECT COUNT (*)
FROM [Production].[Product]

GROUP BY GROUPING SETS (([Color]), ([Sizel))

JlaHHBII 3anpoC BEpHET JAaHHbBIC, CTPYIIIMPOBAHHBIC MO I[BETY, U €Ille¢ Ha0Op CTPOK,
r/ie JaHHbIE CTPYNIIUPOBAHBI IO pa3Mepy.

Ilpumepnt 3anpocoe c peuteHuamu

1. Haittu ©HOMepa mepBeix Tpex mnoakareropuii (ProductSubcategorylD) ¢
HAUOOJIBIITUM KOJIMYECTBOM HaUMEHOBAaHHUM TOBAPOB.

SELECT TOP WITH TIES 3 [ProductSubcategoryID]
FROM [Production].[Product]

WHERE [ProductSubcategoryID] IS NOT NULL
GROUP BY [ProductSubcategoryID]

ORDER BY COUNT (*) DESC

2. Pa30ouTth IMPOAYKTHI IO KOJUYCCTBY CHUMBOJIOB B HAa3BAHWU, HJIA Kﬁ)K)IOfI I'pYIIIBI
OIIPCACIINTDL KOJIMYCCTBO IIPOJAYKTOB.

SELECT LEN([Name]), COUNT (*)
FROM [Production].[Product]

GROUP BY LEN([Name])

3. IIpoBepuTh, €CTh JIM TPOAYKTHI C OIMHAKOBBIM Ha3BAaHUEM, €CJIM €CTh, TO BBIBECTU
3TH HA3BaHUS.

SELECT [Name]
FROM [Production].[Product]

GROUP BY [ProductID], [Name]
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HAVING COUNT (*)>1
3aoanus 01a camocmoameabHou padomaol

1. HaliTn m BBIBECTH Ha SKpaH KOJUYECTBO TOBAPOB KaXJOr0O LIBETA, UCKIIOYWB U3
IIOMCKa TOBApBbI, [IeHa KOTOpbIX MeHbIIe 30.

2. HaifTu 1 BBIBECTH Ha JKpaH CIHUCOK, COCTOSIIMIA U3 1IBETOB TOBAPOB, TAKUX, YTO
MUHHMMaJIbHas lIeHa ToBapa AaHHoro 1sera 6omnee 100.

3. HaiiTu 1 BeIBECTH HA dKpaH HOMEPA MOJAKATErOPUNA TOBAPOB U KOJIMYECTBO TOBAPOB
B KQJKJIOM KaTEropuu.

4. HaliTi v BBIBECTH Ha KpaH HOMEpa TOBAPOB M KOJUUECTBO (PAKTOB MPOAAXK JAHHOTO
ToBapa (ucmonb3yercs Tadbmuia SalesORDERDetail).

5. Haiitu 1 BbIBECTH Ha 3KpaH HOMEpa TOBAPOB, KOTOPhIE ObUIM KYIUIEHBI 0OJiee MATH
pas.

6. HalitTu m BbpIBecTH Ha 3KpaH Homepa mnokymarenei, CustomerID, y KoTOpbIX
cymecTByet 0osiee oanoro yeka, SaleSORDERID, ¢ oguHakoBoii qaToi

7. HaliTu 1 BBIBECTHU Ha 3KpaH BCE HOMEPA YEKOB, HA KOTOPbIE MPUXOIUTCS O0Jiee TpexX
IPOJIYKTOB.

8. HaiiTu 1 BbIBECTH Ha HKpaH BCE HOMEpa MPOAYKTOB, KOTOpbIE ObUIH KYIIJIEHBI O0Jiee
TpexX pas.

9. Haiiti u BbIBECTH Ha SKpaH BCE HOMEPA MPOAYKTOB, KOTOPbIE ObUIN KYIUIEHBI WU
TPH WU TISATH pas.

10. HaiiTu 1 BBIBECTH Ha 3KpaH BCE HOMEpa MOJKATErOpUil, B KOTOPHIM OTHOCHUTCS
OoJee IecsITH TOBApOB.

11. HaifTu m BBIBECTM Ha JKpaH HOMEpaA TOBAPOB, KOTOPBIE BCErAa MOKYIAJIUCh B
OJIHOM 3K3EMIUISPE 3a OJHY MOKYTIKY.

12 Haiitu u BeiBecTH Ha SkpaH HoMmep ueka, SalesORDERID, na kotopslii mpuxoaurtcs
C HaMOOJIBIINM pa3HOOOPa3MeM TOBAPOB KYTJIEHHBIX HA OTOT YeK.

13 Haiitu u BeIBecTH Ha dKpaH HoMep deka, SalesORDERID ¢ nanbonpmieit cymmoit
MOKYIIKK, HCXOJs M3 TOro, 4Tro IieHa ToBapa — 93To UnitPrice, a konnuecTBO
KOHKpEeTHOTO ToBapa B ueke — 31o ORDERQLy.

14 OnpenenuTh KOJIMYECTBO TOBAPOB B KAXIOUM MOJAKATETOPUH, MCKIIIOUYas TOBApHI,
JUTS1 KOTOPBIX MOJIKATEropuys HE ONpeiesieHa, U TOBAPHI, y KOTOPBIX HE OMPEICIICH 1IBET.

15 TlonayyuTh CHUCOK LIBETOB TOBAPOB B MOPSAKE YOBIBAHHS KOJIMYECTBA TOBApOB
JAHHOT'O LIBETA

16 BeiBectu Ha kpan ProductlD Tex ToBapoB, 4TO BCEr/a MOKYMAINCh B KOJTHYCCTBE
Oosee 1 eqMHULIBI HA OJJUH Y€K, IPU 3TOM TAKUX ITOKYIIOK ObLIO O0Jee IBYX.
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IIpakTueckas padora 3
Ienb paboTel: BeiOOpKa JaHHBIX U3 HECKOJIBKUX TAOJIHII.

CTpyKTypUpOBaHHBIN S3bIK 3aIPOCOB MO3BOJISET MOJIy4YaTh JAHHBIE U3 HECKOIBKHUX
Tabymil ogHOBpeMeHHO. CyIecTByeT MPOCTOW M MOHSTHBIM CHHTAKCHUC MOJ00HBIX
3aMmpoCoOB, HO JIJIsl TOJTHOTO MMOHUMAHUS HEOOXOMMO PaCCMOTPETh HECKOIBKO OOITUX
BOITPOCOB.

JlomyctuM, mosb3oBaTeNlb UMeeT ABe Tabuuubl. [lepBas Tabnuia OyAeT Ha3bIBaThCA
Kopwma, u B Heit oguH cronben — Ha3zBaHue kopMma. i mpumepa B Tabiuie OyaeT e
CTPOKH: CEeHO, Msico. Bropas Tabnuua Oyner Ha3zbiBaThes JKUBOTHBIE U Takke OyleT
UMETh OJMH CTOJIOEl] — Ha3BaHUE KUBOTHOIO, B JaHHOM cily4ae OyJeT JABE CTPOKHU:
coOaka, Jomagb.

Brnonne pomycTum crieyrouiui 3amnpoc:

SELECT [HasBaHMe kopwma], [HaszBaHue xmuBoTHOTO] FROM Kopwma, XmMBOTHEE
OJ1HaKO MOJYyYEHHBIN Pe3yJIbTAT BPSi JIM YCTPOUT MOJIB30BATENA:

CeHo cobaka

CCHO JIoImaab

MsICO coOaka

MACO JIOoIIaJab

UtoOsl pe3ynbTaT COOTBETCTBOBaN peanbHOMy wMupy, CYBJl momkHO wuMETH
BO3MOXXHOCTh HCKIIFOUHUTH HE CYIIIECTBYIOIINE B pEaJbHOM MUPE BAPUAHTHI COUCTAHUS
KOpMa M KMBOTHOTO. Moauduiupyem Haiu Tabnunbl. JJo6aBum B Tadnuiry Kopma
CTOJIOCI] «<HOMEP KOpMay, 3TO OyJeT MEPBUYHBIN KJII0U IS 3TOH Tabiuipl. B Tabmuiry
XuoTHble HE0OX0MMO OYIEeT 100aBUTH ABa cTo01a. CTONOEI] «HOMEp KUBOTHOT O
CTaHET TEPBUYHBIM KIIFOUOM ATOU TAOIHIIBI, & €IIe OJUH CTOJIOCI, «HOMEp KOpMay,
CTaHET BHENIHUM KITFOUOM, CBSI3aHHBIM C TIEPBUYHBIM KIr04oM Tabmuiel Kopwma.
EcTtecTBeHHO, 3HAaUeHUS B CTOJIONE «HOMEP KOopmay Tabmuilel JKUBOTHBIC HOKECH
coJiepKaTh 3HAUCHUS, KOTOPBIC YIOBICTBOPSIOT ABYM TpeboBaHMsIM. Bo-TiepBbIX, €CTh
TOYHO TAaKWE K€ 3HAaYEHUsS B CTOJOIEC «HOMEpP KopMmay Tabmuisl Kopma. Bo-BTophIX,
OTH 3HAYEHUS COOTBETCTBYIOT PEaIbHOMY MHPY, T.€. B CTPOKE, TJI€ COICPKHUTCS
uHpOpMAIHS O JIOIIA/IN, TOJDKEH CTOSATh YHCII0, PAaBHOE HOMEPY CEHa, a B CTPOKE, TJIe
yIOMsIHyTa cobaka, HoMep ee KopMma JIOJKEH COOTBETCTBOBATH HOMEPY Msica.

Hcnonb3yempie ompenencHus: CyNEPKII0Y, MOTCHIUAJIbHBIN KIIFOY, NMEPBUYHBIA U
BHEIITHUM KJIFOY.

Cynepkmtou — aTpuOyT WIM MHOXECTBO aTpHOyTOB, €IWHCTBEHHBIM O0pa3oM
UACHTU(PUITUPYIOIINE KOPTEK.

[ToTeHIMaNBHBIN KIIFOY — CYIIEPKIIIOY, KOTOPBIM HE CONEPKUT MOIMHOKECTBA, TAKKE
SABJISIOIIETOCS CYNEPKIIOYOM JAHHOTO OTHOWEHHs. OTHOIIEHHE MOXKET HMETh
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HECKOJILKO MOTEHIMAJBHBIX Kiroueil. EciM moTeHNHWalbHBIA KIIOY COCTOUT W3
HECKOJIBKUX aTpUOYTOB, OH HA3bIBAETCA COCTABHBIM KITFOUOM.

[lepBUYHBII KITIOY — MOTEHIMAIbHBIA KIIOY, KOTOPBIM BbIOpaH ISl YHUKAJIbHOU
UACHTU(UKALIMYA KOPTEKEH BHYTPU OTHOILICHUSI.

Bremnumii k1109 — aTpulyT WM MHOXKECTBO aTpUOYTOB BHYTPHU OTHOIICHHSI, KOTOPOE
COOTBETCTBYET MOTEHIIMATHLHOMY KJIFOUY HEKOTOPOTO (MOXKET OBITh, TOTO K€ CaMOro)
OTHOUIEHHUS. BHENTHHE KITI0OUM MO3BOJISIIOT OMMUCATh CBA3b MEXIY OTHOIICHUSIMHU.

[Tocie moGaBieHust CTOIOOB U BHECEHUS HEOOXOIMMBIX JaHHBIX MOYKHO BBIIOJHUTH
3aIpocC CIEAYIOMIEr0 BUAA:

SELECT [Ha3BaHMe kopMa], [HazBaHue XuBOTHOIO] FROM Kopma, XuBOTHHE
WHERE Kopwma. [Homep kopMa]=XmusoTHEEe. [HomMep kopMa]

OH jact pe3yabTaTr, KOTOPBIM COOTBETCTBYET PEaATbHOMY MHUPY:
CEHO JIOAb
MACO coDaka

B nannom cinywae CYBJ] noiyumna OJHO3HAUYHYIH0 MHCTPYKIHIO — HE BKIIOYATH B
PE3YJAbTUPYIOMIUA HA0Op JaHHBIX, MOJYYEHHBIH U3 JABYX TaOJHI], T€ CTPOKH, s
KOTOPBIX HE BBINOJIHIETCS PABEHCTBO BHEIIHETO U MMEPBUYHOIO KITFOUEH.

Takoii criocod coeauHenus: Tadnaul gomyctuM. [loap30BaTenb MOXKET MPOU3BOIUTH
COeMHEHUs JBYX U OoJjiee TaOJIMI], HCIOJB3Yysl CpPaBHEHHUS HA PaBEHCTBO WIH
HEPaBEHCTBO 3HAYCHMM CTOJIOIA OAHOM TaOJUIBI CO 3HAYCHHUSIMU CTOJOIA JAPYroi
tabnuikl. Hamo oTMeTuTh, 4TO TOJOOHBIE COSIWHEHHS HE IOAPa3yMEBAIOT, YTO
CTOJOIIBI 00513aTEIBHO ABISAIOTCSA MEPBUYHBIM M BHEIITHUM KJIFOYOM COOTBETCTBEHHO.

Y 1mopoOHOro CcoOeAMHEHMs] €CTh OJMH CYLIECTBEHHBIM HenocTarok. Omnepanus
CpaBHEHUs Ha paBeHCTBO He mpuMeHuma Kk 3HayeHussM NULL. Jlomyctum, y Hac
NOSIBUIOCH MH(POPMALIKS O )KUBOTHOM, HallpUMeEp, MUMIaH3€, AJi1 KOTOPOro KOpM He
onpeneneH. B UTOroByro BBIOOPKY 3TO KMBOTHOE He momajer. [ns paspermieHus
o100HOM TPYAHOCTH UCTIONb3yeTcs onepalus coenqunerust JOIN. O0muii cuHTakcuc,
CTaHJAPTHBIN 115 BceX pensiiinoHHbIX CY B/l BRITISIUT TaK:

FROM neppas_Tabmniia THIl COEJVMHEHNA BTOpPAasA Tabsmiia [ON
(ycuoBusa CcOenMHEeHMA) |

[Topsimox cremoBaHusl TAONMI] TIPU COSTUHEHHHM UTPACT BAXKHYIO POJb, OT 3TOTO
3aBUCUT PE3YyJIbTaT MPU MCIOJIBL30BAHUM HEKOTOPBHIX TUIOB coeauHeHuil. MHorma
TaOJIMIIBl HA3BIBAIOT JICBAs U MpaBasi TAOIHUIIBI.

Tun coeounenusi onpenenseT NMPUHUHUII COECAUHEHUs TaOnul. Ycrosus coeouneHus
OTPENICNIAIOT YCJIOBUSI CPABHEHUS 3HAYEHUU B CTOJIONAX COCAWHSAEMBIX TaOIHI —
PaBEHCTBO MJIM HEPABEHCTBRO.

PaCCMOTpI/IM BCC THIIbI COCAUHCHUS.

Coemuuenue INNER JOIN.
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PaCCMOTpI/IM 3a1pocC CJICAYOMECro BUaa:
SELECT p.Name, s.Name

FROM [Production] . [Product] P INNER JOIN
[Production] . [ProductSubcategory] s

ON p.ProductSubcategoryID=s.ProductSubcategoryID

[Tonmp30BaTeNb MOMYYUT CIUCOK HA3BAaHUK TOBAPOB M HA3BAHUM KaTErOPUM, K KOTOPBIM
OTHOCHUTCSI TOBap, NpU O3TOM He OyIyT pacCMOTpPEHbl TOBapbl, A KOTOPBIX
nonkateropus He onpenencHa. INNER JOIN we yuntsiBact NULL 3HaueHus kak B
JIE€BOM, Tak ¥ B IpaBoil Tabmuue npu oobeauHeHnd. CUHTAKCHYECKH JOMYCTUMO H
TPaJAUIIMOHHO HUCIOJIb3yeTcsl cokpamenne HasBanusa coeauHeHuss INNER JOIN mo
npocto JOIN.

B paccMoTpeHHOM BbIlIE 3ampoce  OO0beAUHSIOTCS — TaOmuibl  Product wu
ProductSubcategory, kaxmas u3 KoTopbix umeeT ctoioden ¢ umeneM Name. UtoOsl
pasnuyaTh 3TH CTOJOLBI TPU 00bETUHEHNH, OBLTH BBEICHBI TICEBIOHUMBI TAOJIHII, U K
ctosioiy Name obpaiiieHue UaeT 4epe3 onepaTop JOCTYI — TOUKA.

Coenunenune LEFT JOIN.

LEFT JOIN yuuteiBaer 3nauenus NULL wu3 neBoit TaGmuiel. Takum oGpazom
HUKETIPUBEICHHBIN 3allpOC BEPHET HA3BaHUS MPOJYKTOB M HAa3BAaHUE MOKATETOPHUIA,
B TOM YHCIIe W T€ CIydad, KOTJa y MPOAYKTa HE OmpejaesieHa moakareropus. Eciu
MOJKAaTEeTropus MPOJIyKTa HE omnpeieneHa, To ee Ha3Banue Oyaetr NULL.

SELECT p.Name, s.Name

FROM [Production] . [Product] P LEFT JOIN
[Production] . [ProductSubcategory] s

ON p.ProductSubcategoryID=s.ProductSubcategoryID
Coenunenue RIGHT JOIN yuutsiBaet 3nauerns NULL u3 mpaBoii TaOauIIHbI.

Paccmotpum 3anpoc:
SELECT p.Name, s.Name

FROM [Production] . [Product] o) RIGHT JOIN
[Production] . [ProductSubcategory] s

ON p.ProductSubcategoryID=s.ProductSubcategoryID

B nannom ciyqae coequnenne RIGHT JOIN yuuthiBaet cutyaruto, B cTo011e IpaBoi
taOnuibl, ProductSubcategory, ects 3mauenus NULL. Dto mpaBwio ¢opmaibHO
coomoneno CYBJI, HecMoTpst Ha To, 4TO B mpaBoil tabmuie, ProductSubcategory,
cronben 1t coenuuenus, ProductSubcategorylD, siBnsieTcst mepBUYHBIM KITIOUOM.

Coenunenne FULL OUTER JOIN yuntsiBaet 3Hauenne NULL u B nieBoit, u B mpaBoii
tabiuue. Ha npaktuke cunrakcuueckas equuuua FULL OUTER JOIN coxpatiaercs
o FULL JOIN.
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Paccmorpum mpumep. danel aBe tabmmubl, tA u tB, co crombmamm [tAvalue] u
[tBvalue]. Ctonberr [tAvalue] umeer cnenyromue 3Hauenus: 1, 2, 3 u NULL. Cronberr
[tBvalue] umeer 3nauenus: 2, 3, 4, u NULL.

Beinonnus 3alrpoc

SELECT [tAvalue], [tBvalue] FROM [dbo].[tA] FULL JOIN [dbo].[tB] ON
tA. [tAvalue]=tB. [tBvalue]

0JIb30BaTEIb MOJYYHUT clieAayromue mapel 3Hauenui: (1, NULL), (2,3), (3,3), (NULL,
NULL), (NULL,4), (NULL, NULL).

B nanHoM ciydyae ObLT pacCMOTpPEH TNPUMEP COCIWHEHHUS, B KOTOPOM YCJIOBHE
COCIMHEHHSI HE CBS3aHO C MEPBUYHBIM WJIM BHEIIHMM KIIOYOM. Takxke HaIo
YUYHUTBIBATh, YTO 3alpoc BepHYJ] ABe cTpoku co 3HaueHnemM NULL B kaxngom w3
CTOJIOLIOB.

Coenunenne CROSS JOIN mnpousBoauMT TMONHOE ACKAPTOBO IMPOU3BEICHUE IBYX
TAOJIMII ¥ HE WUMEET YCJIOBHMS COCIMHCHHs. PaccMOTpMM 3ampoc K TaOJHIaM u3
PEABIAYIIEro puMepa

SELECT [tAvalue], [tBvalue] FROM
[dbo].[tA] CROSS JOIN [dbo].[tB]
DTOT 3ampoc BepHET BCe BO3MOXKHBIC coueTanus 3HadcHuii [tAvalue] u [tBvalue], T.e.

mectHaAnath crpok. Coenunenue CROSS JOIN moxeT motpeGoBaTh 3HAUUTENBHBIX
pecypcoB CYBJIl u cepbe3HO 3aTpyAHUTH pabOTy APYTHX MOJIH30BATEICH.

Coenunenue TabIUIl JTOMYCKAaeT COEAMHEHHE TaOmuIkl co cBoed komwmei. Ctout
3a/1a4a — HATU Takue MPOAYKTHI, JJIsl KOTOPBIX CYHIECTBYIOT MPOAYKTHI C TAKUM K€
Ha3BaHWEM. 3a/ladyy MOXKHO PEIIUTh ¢ HCToib3oBanneM BeipaxkeHus GROUP BY, a
MO>KHO U C UCTIOJIb30BAHUEM CaMOCOEIUHEHUS.

SELECT pl.Name

FROM [Production].[Product] pl JOIN
[Production] . [Product] p2

ON pl.Name=pZ2.Name AND

pl.ProductID!=p2.ProductID

Crout oOpaTUTh BHUMaHUE YTO B JaHHOM 3ampoce 00s3aTeNbHO HCIOIb30BaHUE
NCEBIOHUMOB. J[J1 COeTMHEHUs UCTIOIb30BaHbI JIBA YCIOBUS, OJHO U3 KOTOPBIX — HA
HEPaBEHCTBO.

Coenunenue TabmuIl J0MMycKaeT ucnoyib3oBanue kitodeBbix cios WHERE, GROUP
BY, HAVING, ORDER BY wu npyrux. [omyckaercs coenuHeHnue 0ojee 4eMm JABYX
TaOJINILI.
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B HmwxkenpuBeNEeHHBIX TNpPHUMEpPax HCIOIB3YETCS CXeMa [aHHBIX U3 TEPBOM
nabopaTopHOil pabOThI, a TaKKe CXeMa, MPUBEJICHHAs B MPWIOKCHHH K JaHHOU
pabore.

Ilpumepul 3anpocos ¢ pewienuamu

1 HaiitTi Ha3BaHue NPOAYKTOB U HA3BAHUE MOJIKATETOPUN ATUX MPOAYKTOB, Y KOTOPBIX
oTmmyckHas 1niera 6osnpie 100, He BKIItOYas cIydau, KOT/Ia IPOAYKT HE OTHOCUTCS HU K
KAaKOW IOJIKaTErOPUHU.

SELECT P.Name, PSC.Name

FROM [Production].[Product] AS P INNER JOIN
[Production] . [ProductSubcategory] AS PSC

ON P.ProductSubcategoryID=PSC.ProductSubcategoryID

WHERE [ListPrice]>100

2 Haiitu Ha3BaHKe MPOYKTOB M HA3BaHUE MOJKATErOPUN 3TUX MPOAYKTOB, Y KOTOPBIX
ormyckHas 1ieHa 6onbiie 100, BkiIrodast ciiydau, Korja NpoAyKT HE OTHOCUTCS HU K
KaKOH KaTeropHH.

SELECT P.Name, PSC.Name

FROM [Production].[Product] AS P LEFT JOIN
[Production] . [ProductSubcategory] AS PSC

ON P.ProductSubcategoryID=PSC.ProductSubcategoryID

WHERE [ListPrice]>100

3 HaiiTu Ha3BaHKE MPOIYKTOB M Ha3BaHUe KaTteropwuii u3 tTadbuuiel ProductCategory, ¢
KOTOPOM CBSI3aH ATOT NPOAYKT, HE BKIIOYAs CIly4adh, KOIJa y IMPOAYKTa HET
MOJKATETOPHH.

SELECT P.Name, PC.Name

FROM [Production].[Product] AS P INNER JOIN
[Production] . [ProductSubcategory] AS PSC

ON P.ProductSubcategoryID=PSC.ProductSubcategoryID
INNER JOIN [Production].[ProductCategory] AS PC

ON PSC.ProductCategoryID=PC.ProductCategoryID

4 Haiftm Ha3BaHWE TPOIYKTA, OTIMYCKHYIO IIEHY MPOAYKTa, a TaKXKe TMOCIEIHION
OTIyCKHYIO 1eHy 3toro mpoaykrta (LAStReceiptCost), koTopyro MOKHO y3HATh U3
tabmuibl ProductVendor.

SELECT P.Name, P.ListPrice, PV.LAStReceiptCost
FROM [Production].[Product] AS P INNER JOIN

[PurchASINg] . [ProductVendor] AS PV
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ON P.ProductID=PV.ProductlID

5 Haitu Ha3zBaHHWE NPOAYKTA, OTIYCKHYIO LE€HY IPOAYKTA, a TAKKE MOCIIEIHIO
oTnyckHyio 1eny storo mpoaykra (LAStReceiptCost), koTopyro MOXHO y3HATh U3
tabymnbl ProductVendor, misi Takux MPOAYKTOB, y KOTOPHIX OTITyCKHAs IICHA
OKazajach HUXKE MOCIEHEW OTIYCKHOW IIEHbl Y MOCTAaBIIMKA, UCKIIOUUB T€ TOBAPHI,
JUIs1 KOTOPBIX OTITYCKHAs II€HA paBHA HYJIIO.

SELECT P.Name, P.ListPrice, PV.LAStReceiptCost
FROM [Production].[Product] AS P INNER JOIN
[PurchASINg] . [ProductVendor] AS PV

ON P.ProductID=PV.ProductID

WHERE P.ListPrice!=0 AND P.ListPrice<PV.LAStReceiptCost

6 HaliTu KOJIM4eCTBO TOBAPOB, KOTOPHIC TIOCTABIISIOT IMMOCTABITUKHA C CAMBIM HU3KUM
kpenutHeiM ~ pedtHroM  (CreditRatINg mnpuHumaeTr 1enple  3HA4Y€HHE  OT
MHUHUMAJIBHOTO, PaBHOTO 1, 10 MAKCUMaJILHOT'O, PABHOTO 5).

SELECT COUNT (DISTINCT PV.ProductID)

FROM [PurchASINg].[ProductVendor] AS PV INNER JOIN
[PurchASINg] . [Vendor] AS V

ON PV.BusINessEntityID=V.BusINessEntityID

WHERE [CreditRatINg]=1

7 HaiiTh, CKOJBKO TOBapOB MNPHUXOJIHUTCS HA KaXJbld KPEAUTHBIA PEUTHHT, T.€.
chopmupoBaTh TaONMIly, TIEpBas KOJOHKA KOTOpPOM OydeT coaepk aTh HOMEP
KPEIUTHOTO PEWTHHTa, BTOpas — KOJWYECTBO TOBAPOB, IOCTABIISIEMBIX BCEMU
MOCTAaBIIUKAMU, UMEIOIIUMHU COOTBETCTBYIOIINI KpeIUTHbIA pedTunr. HeoOxoaumo
chopMUpOBaTh YHUBEPCAIBHBIA 3aMpoCc, KOTOPHIA OyJeT BallMJHBIM M B Cllydae
MIOSIBJIEHUSI HOBBIX 3HAYEHUW KPEIUTHOTO PEUTUHTA.

SELECT [CreditRatINg], COUNT (DISTINCT PV.ProductID)
FROM [PurchASINg].[ProductVendor] AS PV INNER JOIN
[PurchASINg] . [Vendor] AS V

ON PV.BusINessEntityID=V.BusINessEntityID

GROUP BY [CreditRatINg]

8 Haiitu Homepa nepBrix Tpex noakateropuii (ProductSubcategorylD) ¢ Haubompimm
KOJIMYE€CTBOM HaUMEHOBAHHI TOBAPOB.

SELECT TOP 3 [ProductSubcategoryID]
FROM [Production].[Product]
WHERE [ProductSubcategoryID] IS NOT NULL

GROUP BY [ProductSubcategoryID]
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ORDER BY COUNT (*) DESC

9 TlomyunuTh Ha3BaHUS MEPBBIX TPEX MOJIKATETOPUA C HAUOOJBIIUM KOJIMYECTBOM
HAaNMEHOBAHUI TOBAPOB.

SELECT TOP 3 PC.ProductCategoryID

FROM [Production].[Product] AS P INNER JOIN
[Production] . [ProductSubcategory] AS PSC

ON P.ProductSubcategoryID=PSC.ProductSubcategoryID
INNER JOIN [Production].[ProductCategory] AS PC

ON PSC.ProductCategoryID=PC.ProductCategoryID
GROUP BY PC.ProductCategoryID

ORDER BY COUNT (*) DESC

SELECT top 3 psc.name, count (*)

FROM [Production].[Product] AS p INner JOIN
[Production] . [ProductSubcategory] AS psc

ON p.ProductSubcategoryID=psc.ProductSubcategoryID
WHERE p.ProductSubcategoryID is NOT null

GROUP BY p.ProductSubcategoryID, psc.Name

ORDER BY count (*) desc

10 BeicunTaTh CpegHEe KOITMYECTBO TOBAPOB, MPUXOIAIINXCS HA OAHY MMOJIKATETOPHIO,
C TOYHOCTHbIO MUHUMYM JI0 OJTHOU JIECSITOM.

Bapuanr 1
SELECT 1.0*COUNT (*) /COUNT (DISTINCT [ProductSubcategoryID])
FROM [Production].[Product]

WHERE [ProductSubcategoryID] IS NOT NULL

Bapuanr 2

SELECT CAST (COUNT (*) AS FLOAT) /COUNT (DISTINCT
[ProductSubcategoryID])

FROM [Production].[Product]

WHERE [ProductSubcategoryID] IS NOT NULL

Bapuanr 3

SELECT CASt ( (cASt (count (p.ProductlD) AS float) /count (DISTINCT
p.ProductSubcategoryID))

AS decimal (6, 3))

FROM [Production].[Product] AS p
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WHERE p.ProductSubcategoryID is NOT null

11 BbIuuciInuTh CpeiHEE KOJMYECTBO TOBAPOB, MPUXOISIIMXCS HA OJHY KaTErOpUIO, B
L(EJIBIX YUCTIaX.

SELECT COUNT (*) /COUNT (DISTINCT PC.ProductCategoryID)
FROM [Production].[Product] AS P INNER JOIN
[Production] . [ProductSubcategory] AS PSC

ON P.ProductSubcategoryID=PSC.ProductSubcategoryID
RIGHT JOIN [Production].[ProductCategory] AS PC

ON PSC.ProductCategoryID=PC.ProductCategoryID

12 HaiiTu KoJIM4ecTBO OBCTOB TOBAPOB, MPUXOAINXCA HA KAXKAYIO KaTCIOPHUIO, oe3
y4dc€Ta TOBApOB, M KOTOPLIX OBCT HE OIIPCACIICH.

SELECT COUNT (DISTINCT [Color])

FROM [Production].[Product] AS P INNER JOIN
[Production] . [ProductSubcategory] AS PSC

ON P.ProductSubcategoryID=PSC.ProductSubcategoryID
RIGHT JOIN [Production]. [ProductCategory] AS PC

ON PSC.ProductCategoryID=PC.ProductCategoryID

GROUP BY PC.ProductCategoryID

13 Haiitu cpenuuii Bec mpoaykToB. [I[pocMoTpeTs TabauIily MpOIyKTOB B yOCTUTHCA,
YTO €CTh MPOJYKTHI, JUIsl KOTOPBIX BEC HE ompeaesieH. MoaupuuupoBath 3anpoc Tak,
yTOOBI IPU HAXOXKJCHUM CPEJTHETO Beca MPOAYKTOB T€ MPOIYKTHI, ISl KOTOPHIX BEC
HE OIPEJICNICH, CYMTAIUCh KaK MPOAYKTHI ¢ BecoM 10.

SELECT AVG(ISNULL ([Weight],10))

FROM [Production].[Product]

14 BeiBecTH Ha3BaHMs MPOIYKTOB M IEPUOI UX aKTHBHBIX Mpoaax (Iepuoa Mexmy
SellStartDate u SellEndDate) B aHsIX, OTCOPTHUPOBAB IO YMEHBIICHUIO BPEMEHHU
npoaax. Ecnu npogaxku uayt go cux nop u SellEndDate He onpeneneH, To cuuTaTh
MIEPHOIOM TPOJAK YUCIIO JHEH C Hadajia MpoJIax M MO TEKYIITUE CYTKH.

SELECT [Name], [SellStartDate], [SellEndDate],
DATEDIFF (D, [SellStartDate], ISNULL ([SellEndDate], GETDATE ()))
FROM [Production].[Product]

WHERE [SellStartDate] IS NOT NULL

15 Pa36uTh npoIyKThl O KOJIMYECTBY CUMBOJIOB B HA3BaHUM, U JUIsSl KAXKJIOM TPYIIIbI
OIIPEAEIIUTHh KOJIMYECTBO IIPOJLYKTOB.

SELECT LEN([Name]), COUNT (*)
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FROM [Production].[Product]

GROUP BY LEN ([Name])

16 Haiitm a1 KaXJAOTO IOCTaBIIMKA KOJIMYECTBO MOAKATETOPUM MPOAYKTOB, K
KOTOPBIM OTHOCHUTCSI NMPOIYKTHI, IOCTaBlIIeMble MM, O€3 ydeTa CHUTyallWH, KOrja
MPOAYKT HE OTHOCUTCA HU K KaKOU MOJKATErOPHH.

SELECT PV.BusINessEntityID, COUNT(DISTINCT P.ProductSubcategoryID)
FROM [Production].[Product] AS P INNER JOIN
[PurchASINg] . [ProductVendor] AS PV

ON P.ProductID=PV.ProductID

WHERE P.ProductSubcategoryID IS NOT NULL

GROUP BY PV.BusINessEntityID

1’7 ITpoBepuUTh, €CTH JIM TPOAYKTHI C OJMHAKOBBIM HAa3BAHUEM, €CJIU €CTh, TO BBIBECTHU
3TU HA3BaHUI.

Bapuant 1

SELECT P1.Name

FROM [Production].[Product] AS P1,
[Production]. [Product] AS P2

WHERE P1l.ProductID!=P2.ProductID AND

Pl .Name=P2.Name

Bapuanr 2

SELECT [Name]

FROM [Production].[Product]
GROUP BY [ProductID], [Name]

HAVING COUNT (*)>1

18 Haiitn nepBoie 10 cambIX JOPOrMX TOBAPOB, C YUETOM CUTyallMH, KOT/a LIEHA IIEHBI
Yy HEKOTOPBIX TOBAPOB MOT'YT COBIIA/IATh.

SELECT TOP 10 WITH TIES [Name]
FROM [Production].[Product]

ORDER BY [ListPrice] DESC

19 Haiitu nepsbie 10 mpo1ieHTOB caMbIX JOPOTMX TOBAPOB, C YUETOM CUTyallMu, KOT/Aa
IIEHbI Y HEKOTOPBIX TOBAPOB MOTYT COBMAIATh.

SELECT TOP 10 PERCENT WITH TIES [Name]
FROM [Production].[Product]

ORDER BY [ListPrice] DESC
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20 HaiiTu mnepBbIX TpeX MOCTABIIMKOB, OTCOPTUPOBAHHBIX IO KOJUYECTBY
IIOCTAaBJISIEMBIX TOBAPOB, C YUETOM CUTYAILMHU, YTO KOJIMYECTBO ITIOCTABIISIEMBIX TOBAPOB
MOYET COBIAJIATh JJISI PA3HBIX MMOCTABUIUKOB.

SELECT TOP 3 WITH TIES PV.BusINessEntityID
FROM [Production].[Product] AS P INNER JOIN
[PurchASINg] . [ProductVendor] AS PV

ON P.ProductID=PV.ProductID

GROUP BY PV.BusINessEntityID

ORDER BY COUNT (P.ProductID) DESC
3aoanus ona camocmoamenbHol padbomol

1 HaiiTi 1 BRIBECTH Ha 3KpaH Ha3BaHHE IPOIYKTOB U HA3BaHUE KATETOPUIl TOBAPOB, K
KOTOPBIM OTHOCHTCS 3TOT MPOJYKT, C Y4ETOM TOTO, YTO B BEIOOPKY IMOMATYT TOJBKO
ToBapsl ¢ BeToM Red u neHoit He meHee 100.

2 BriBecTu Ha 9KpPaH Ha3BaHU:A l'IOIlKaTel“OpI/Iﬁ C COBIIaAarOMIMMHU MMCHAMM.

3 BbiBeCTM Ha SKpaH Ha3BaHUE KATErOpHil M KOJUYECTBO TOBApOB B JAHHOU
KaTEropuH.

4 BpIBECTH Ha KpaH Ha3BaHUE MOJKATETOPUH, a TAKKE KOJIMUYECTBO TOBAPOB B JAHHOMU
MOJAKATETOPUU C YYETOM CHUTyalMd, YTO MOTYT CYLIECTBOBATH ITOJKATETOPUU C
OJIVMHAKOBLIMH UMEHAMHM.

5 BelBecTu Ha DJKpaH Ha3BaHHE TEPBBIX TPEX TMOJAKATETOPHM C HEOOJIBIITUM
KOJIMYECTBOM TOBAPOB.

6 BriBecTH Ha dKpaH Ha3BaHHE IMOAKATETOPHHM M MAaKCHMAaJIbHYIO IIEHY MPOAYKTa C
nBeToM Red B 3T0it mogkareropuu.

7 BeiBecTu Ha 9KpaH HAa3BAHHUC IIOCTABIONMKA M KOJIHUYCCTBO TOBAPOB, KOTOPBLIC OH
IMTOCTAaBJIACT.

8 BriBecTn Ha 9KpaH HAa3BAHHUC TOBAPOB, KOTOPLIC IMOCTABJIAIOTCSA 0osee uem OIHHUM
ITOCTAaBIINKOM.

9 BeiBeCTH Ha 3KpaH Ha3BaHHWE CaMOr0 MPOJAABAEMOT0O TOBapa.

10 BeiBecTH Ha SKpaH Ha3BaHUE KAaTETOPUH, TOBAPbI U3 KOTOPOM MPOAAr0TCA Haubosiee
aAKTUBHO.

11 BeiBecTu Ha 3KpaH Ha3BaHUS KATETOPUI, KOJIMUYECTBO MOJKATETOPUN U KOJIMUECTBO
TOBApOB B HUX.

12 BpiBecTH Ha JKpaH HOMEpP KpPEIUTHOIO PEUTHMHIa M KOJMYECTBO TOBAapOB,
IIOCTABJIAEMbIX KOMIIAHUSAMU, UMEIOILUMU 3TOT KPEAUTHBIN PEUTHUHT .
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IIpakTnuyeckas padora 4
[{enb pabOTHL: UCIIOJIB30BAHUE MO13AIIPOCOB.

[Ipu HamuMcaHuM 3ampocoB MOKET BO3HUKHYTh HEOOXOJUMOCTh B JIAHHBIX,
MOJIYYCHHBIX Ha MpeapiayiieM stame. Bcraer Bompoc 00 akTyaldbHOCTH JAHHBIX.
PaccmoTrpum crnenyromuii mpumep. Heo0xonmMo HalTH Ha3BaHUE CaMOTO JOPOTOTO
ToBapa ¢ nBeroM Red. [Tonb3oBarens, HE 3HAKOMBIH ¢ MEXaHH3MOM HCITOJIb30BAHUS
10/13aIIPOCOB, MOKET HAIKCATh CIAEAYIOIINI HabOp 3ampOCOB.

SELECT MAX ([ListPrice]) FROM [Production].[Product]

WHERE [Color]='Red’

JlanHblil 3anpoc BepHET TalOnuIly, OAHA CTpOKa M OJMH cTosiden, 0e3 UMEHH, CO
3HaueHneM 3578,27. TloacTaBUB TOJMYyYEHHBIA pE3yJbTaT B CIEAYIOIIMN 3ampoc,
MIOJIb30BATEIb MOJIYYUT UCKOMBIE JAHHBIE.

SELECT [Name]
FROM [Production].[Product]

WHERE [Color]='Red' AND [ListPrice]=3578.27

[Ipy BBIIOTHEHUM [AaHHBIX ONEpPALMUM IIOJIB30BATENIb, BO-IEPBBIX, BBIHYX/ICH
BBINIOJIHATh MPOMEXYTOUHBIE JEUCTBUS BPYYHYKO, BO-BTOPBIX, aKTyaJIbHOCTH
MOJTYYEHHBIX JTAHHBIX MOXET OBITh TIOCTaBJIEHA 0] COMHEHUE.

Hcrnonb3oBanre mMoa3amnpocoB PEMIUT 00€ 3TU MPOOIEMBI.

SELECT [Name]

FROM [Production].[Product]

WHERE [Color]='Red'AND [ListPricel=

(SELECT MAX ([ListPrice]) FROM [Production].[Product]

WHERE [Color]='Red')

B nanHOM citydae nokasaH NpOCTEUIINI BapUaHT UCIIOJIb30BaHUS noa3anpoca. CTouT
OTMETHUTh, YTO UCIOJB30BaH ONEPaTOp CPaBHEHHsS Ha PABEHCTBO, TaK Kak (PyHKUHA
MAX rapaHTUpOBaHHO BO3BPAILAET OJIHO 3HAYEHUE.

JlommyckaeTcsi UCMOIb30BaHUE JIOTHYECKUX ONEPATOPOB JIJISi CPABHEHHS CKASIPHOTO
3HAQYEHUsI C PE3yJbTaTOM BBIMIOJIHEHUS TMoj3amnpoca. PaccMOTpuM HECKOJIBKO
IPUMEPOB.

Heo0xo1uMo ToTyduTh CITUCOK TOBApOB, IIBET KOTOPBIX MOXKET OBITH JIF00O0H, KpoMe
Red, a mena paBHa 1ieHe JroOoro ToBapa ¢ mBeroM Red. s 3TOro MOXKHO
UCIIOJIB30BAaTh 3aIPOC CICAYIONIETO BU/IA!

SELECT [Name]
FROM [Production].[Product]
WHERE [Color]!="Red'AND [ListPrice] = ANY
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(SELECT [ListPrice] FROM [Production].[Product]

WHERE [Color]='Red')

OnepaTtop cpaBHEHMS HCIOJIb30BaH BMecTe ¢ Jorndeckum oneparopom ANY, Tak kak
MO/I3aIpOC  BO3BpAIae€T TOTEHIMAIBHO Oojiee oOnHOTO 3HaueHus. Jlormyeckuid
orneparop ANY cpaBHUBAeT CKaIIpHOE 3HAYCHHE C HAOOPOM 3HAYECHU, COCTOSIIUM
U3 OJIHOTO CTOJIOA, ¥ YCJIOBUE CPABHEHUS JOJAKHO OBITh BBIIIOTHEHO XOTS OBl AJIS
OJIHOTO 3HAaYEHUsI U3 Habopa.

Heo0xoaumMo moayduTh CIIMCOK TOBApOB, IIEHA KOTOPBIX OOJIBIIE IICHBI JIOOOr0o U3
TOBapoB ¢ 1BeToM Red.

SELECT [Name]

FROM [Production].[Product]

WHERE [ListPrice] >ALL

(SELECT [ListPrice] FROM [Production].[Product]

WHERE [Color]='Red')

Jlornyeckuii onepatop ALL cpaBHUBaeT CKalsipHOE 3HaUYEHHE C HAOOPOM 3HAUYCHHUIA,
COCTOSIIUM U3 OJTHOTO CTOJIONA, ¥ YCJIOBUE CPABHEHUS JIOJHDKHO OBITH BBITIOJIHEHO JIJIS
Ka)XJIOr0 3HAYEHUs U3 Habopa.

Heo0xo1umMo mony4uTh Ha3BaHHWE TOBAPOB, Y€ IBET COBIAIAET C [IBETOM OJIHOTO U3
TOBapoOB, Ubs 11eHa Oobie 3000.

SELECT [Name]

FROM [Production].[Product]

WHERE [Color] IN

(SELECT [Color] FROM [Production].[Product]

WHERE [ListPrice]>3000)

Jlornueckuii onepatop IN onpenensier, coBnanaer au yka3aHHOE 3HAYEHUE C OJTHUM
U3 3HAYEHUM, COAEPKAIIMXCS BO BJIOKEHHOM 3aMpOCE MU CITUCKE.

[Tomzanpockl MOTYT camMu COAEpKaTh MoA3anpockl. Cleayromuil MpUuMep HaXOIUT
Ha3BaHUE KaTErOPHUU, I'IE€ COAEPKUTCS CaMbIi IOPOTOU TOBAp.

SELECT [Name]

FROM [Production]. [ProductCategory]
WHERE [ProductCategoryID] IN

(SELECT [ProductCategoryID]

FROM [Production].[ProductSubcategory]
WHERE [ProductSubcategoryID] IN

(SELECT [ProductSubcategoryID]

33



FROM [Production].[Product]
WHERE [ListPrice] =
(SELECT MAX ([ListPrice])

FROM [Production].[Product])))

JlauHy!0 3a7auy MOXXHO ObUIO OBl PELIUTh C TOMOINBIO COEIWHEHUS TaOJHIL,
ynopsiiounBanusi 1 BelpaxeHuss [OP, HO ucmonb3oBaHHe MOJ3alPOCOB B JTAHHOM
cllydae MpEANOYTHTENbHEH, TaKk Kak 3TO IMO3BOJIAET M30€KaTh PECypCOEMKON
ONepaIuy COEUHEHUSA. DTO YTBEPKACHUE CIIPABEIMBO TOJBKO /IS CUTyalllid, KOraa
II03aIIPOC IIPOCTOM.

3anpoc MOXKET HCIOJb30BaTh Oojiee OJHOTO TIOA3ampoca Ha OJHOM YpPOBHE
BJIOKEHHOCTH. Hampumep, HEoOXOAMMO MOIYYUTHh C MOMOINBIO OJHOTO 3ampoca
CIHCOK TOBapoOB, Y KOTOPBIX LBET COBIAAAET C IIBETOM CaMOr0 JOPOroro TOBapa, u
CTHJIb COBIA/IAET CO CTUIJIEM CaMOro JIOPOTo TOBapa.

SELECT [Name]

FROM [Production].[Product]
WHERE [Color] IN

(SELECT [Color]

FROM [Production].[Product]
WHERE [ListPrice] =

(SELECT MAX ([ListPrice])
FROM [Production].[Product]))
AND

[Style] IN

(SELECT [Style]

FROM [Production].[Product]
WHERE [ListPrice] =

(SELECT MAX ([ListPrice])

FROM [Production].[Product]))

Bce paccMmoTpeHHble paHee IOA3anpocChl SBISJINCh MPOCTBIMU, OHM BO3Bpallaid
(buKCHUpOBaHHBIN, HEM3MEHHBIN HAOOP TaHHBIX, BHE 3aBUCUMOCTH OT TOTO, C KaKOH U3
CTPOK 3alpoca BEPXHEro YPOBHs B JaHHbII MOoMeHT pabotaer CYB/I.

[Toazampockl Takke MCTIOIB3YIOTCS 1T (POPMHUPOBAHUS BRIOOPKH C MCIIOIb30BAHHEM
koHcTpyknuu GROUP BY HAVING. Jlomyctum, HE0OXOAWMO HaAWTH HOMED
MOJIKATErOPUH TOBApOB C HAWOOJBIIMM KOJIMYECTBOM TOBapoB. [laHHBINA 3ampoc
MOKHO peaJin30BaTh HECKOJIBKUMH CIOCOOaMH, B TOM YHCIE C HCIOJIb30BAaHUEM
10/13a1poca.
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SELECT [ProductSubcategoryID]
FROM [Production]. [Product]
GROUP BY [ProductSubcategoryID]
HAVING COUNT (*)=

(SELECT TOP 1 COUNT (*)

FROM [Production].[Product]
GROUP BY [ProductSubcategoryID]

ORDER BY 1 DESC)

Paccmotpum cnepyromyto 3amauy. Heo0XoquMo MONIyYUTh CIIUCOK CaMbIX JIOPOTHX
TOBAapOB B KaxaoW u3 mnoakareropuil. IlomoOHyI0 3amayy MOXXHO peUIuTh C
VICIIOJIb30BAHUEM  CJIOKHOTO, KOPPEIUPYIOIIEr0 WIM CBSI3aHHOTO, IOJ3aIpoca.
Koppenupyromum noa3anpocoM Ha3bIBAIOT TAKOW MO3aMPOC, KOTOPBIA GopMuUpyeT
CBS3aHHYIO BBIOOPKY, 3aBHCHMYIO OT JaHHBIX BHENIHETO 3ampoca. {DakTudecku
KOPPEIUPYIOMIMN TTOA3AIIPOC BBIMOIHIETCA I KaXKJI0W CTPOKHU 3alpoca BEPXHETO
YPOBHSI.

SELECT [Name]

FROM [Production].[Product] AS Pl
WHERE [ListPricel]=

(SELECT MAX ([ListPrice])

FROM [Production].[Product] AS P2

WHERE P1l.ProductSubcategoryID=P2.ProductSubcategoryID)

CBsi3aHHBIE TMOJ3AMPOCHl MOTYT HCIOJIB30BaThCA JJIsI (GOPMUPOBAHUS BBIBOJIUMOTO
cronbua. Hampumep, cneayromniuii 3arpoc Bo3BpamiaeT Ha3BaHUE IPOyKTa U Ha3BaHUE
MOJAKATETOPHUH, K KOTOPO OH OTHOCHUTCS.

SELECT [Name],

(SELECT [Name]

FROM [Production]. [ProductSubcategory] AS PS

WHERE P1.ProductSubcategoryID=PS.ProductSubcategoryID)

FROM [Production].[Product] AS Pl

Ilpumeput 3anpocoe c peutenuamu

1 HaiiTu Ha3BaHuEe MOKATETOPUHU C HAMOOIBIITUM KOJIUYECTBOM IPOJIYKTOB, O€3 yueTa
MPOJYKTOB, JUISi KOTOPBIX MOAKATErOpHs HE oOmpejaesicHa (e ojHa BO3MOXKHas
peanuzaiusi).

SELECT [Name]

FROM [Production].[ProductSubcategory]
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WHERE [ProductSubcategoryID] IN

(SELECT [ProductSubcategoryID]

FROM [Production].[Product]

WHERE [ProductSubcategoryID] IS NOT NULL
GROUP BY [ProductSubcategoryID]

HAVING COUNT (*)=

(SELECT TOP 1 COUNT (*)

FROM [Production].[Product]

WHERE [ProductSubcategoryID] IS NOT NULL
GROUP BY [ProductSubcategoryID]

ORDER BY 1 DESC

)

)

2 BriBecTH Ha HKpaH TaKoro MOKYHaTesl, KOTOPbIN KaXKIbIH pa3 MOKYyMHall TOJIbKO OJHY
HOMEHKJIaTypy TOBapOB, HE 0053aTE€IbHO B OJUHAKOBBIX KOJWYECTBAX, T.€. Y HErO
Bcera ObUT OJMH M TOT )K€ «CIUCOK MOKYIIOKY.

Bapuanr 1

SELECT [CustomerID], count (*)

FROM [Sales].[SalesORDERHeader] AS SOHI1

GROUP BY [CustomerID]

HAVING count (*)>1 AND count (*)=all

(SELECT count (*)

FROM [Sales].[SalesORDERHeader] AS SOH INner JOIN
[Sales].[SalesORDERDetail] AS SOD

ON soh.SalesORDERID=sod.SalesORDERID

GROUP BY soh. [CustomerID], sod.ProductID

HAVING soh.CustomerID=sohl.CustomerID)

BapwuanT 2

SELECT soh.CustomerID, p.Name

FROM [Sales].[SalesORDERHeader] AS SOH INner JOIN
[Sales].[SalesORDERDetail] AS sod

ON soh.SalesORDERID=sod.SalesORDERID INner JOIN
[Production] . [Product] AS p

ON sod.ProductID=p.ProductID
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WHERE soh.CustomerID IN (

SELECT [CustomerID]

FROM [Sales].[SalesORDERHeader] AS SOHI1
GROUP BY [CustomerID]

HAVING count (*)>1 AND count (*)=all
(SELECT count (*)

FROM [Sales].[SalesORDERHeader] AS SOH INner JOIN
[Sales].[SalesORDERDetail] AS SOD

ON soh.SalesORDERID=sod.SalesORDERID
GROUP BY soh. [CustomerID], sod.ProductID
HAVING soh.CustomerID=sohl.CustomerID))

ORDER BY 1

BapwuanT 3

SELECT sohl.CustomerID

FROM [Sales].[SalesORDERDetail] AS sodl INner JOIN
[Sales].[SalesORDERHeader] AS sohl

ON sodl.SalesORDERID=sohl.SalesORDERID

GROUP BY sohl.CustomerID

HAVING count (sohl.SalesORDERID)>1 AND

count (DISTINCT sodl.ProductID)>1

AND count (DISTINCT sodl.ProductID)=all

(

SELECT count (*)

FROM [Sales].[SalesORDERDetail] AS sod2 INner JOIN
[Sales].[SalesORDERHeader] AS soh2

ON sodZ?2.SalesORDERID=soh2.SalesORDERID

GROUP BY sohZ2.CustomerID, sod2.SalesORDERID

HAVING soh?2.CustomerID=sohl.CustomerID
)

3 BeIBecTH Ha 3KpaH cIeAyIoLyI0 HH(OPMalIKIO: Ha3BaHHUE ToBapa (IepBasi KOJIOHKA),
KOJIMYECTBO IMOKYIaTeaed, NOKyHaBUIMX 3TOT TOBap (BTOpas KOJIOHKA), KOJIMYECTBO
NOKyTaTeJIel, COBEPILABIIMX ITOKYIIKH, HO HE IOKYaBUIMX TOBAp U3 NEPBOIl KOJIOHKU
(TpeThs KOJIOHKA).

SELECT
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p. [ProductlID],

(SELECT count (DISTINCT soh.CustomerID)

FROM [Sales].[SalesORDERDetail] AS sod INner JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

WHERE sod.ProductID=p.ProductlID),

(SELECT count (DISTINCT soh.CustomerID)

FROM [Sales].[SalesORDERDetail] AS sod INner JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

WHERE soh.CustomerID NOT IN

(SELECT DISTINCT soh.CustomerID

FROM [Sales].[SalesORDERDetail] AS sod INner JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID WHERE
sod.ProductID=p.ProductlID))

FROM [Production].[Product] AS p

4 HaiiTu Takue ToBapbl, KOTOpbIE ObUIH KYILJICHBI 00JIee YeM OJTHUM TMOKYIaTesieM, Ipu
9TOM BCE MOKYIATENIM 3TUX TOBApPOB IMOKYNAJIUM TOBApbl TOJBKO M3 OJIHOU
MMOJIKATETOPUU.

SELECT name

FROM [Production].[Product]

WHERE ProductID IN (

SELECT sod.ProductID

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales] . [SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

WHERE soh.CustomerID IN (

SELECT soh.CustomerID

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID JOIN
[Production] . [Product] AS p ON

sod.ProductID=p.ProductID
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GROUP BY soh.CustomerID
HAVING count (DISTINCT p.ProductSubcategoryID)=1)
GROUP BY sod.ProductID

HAVING count (DISTINCT soh.CustomerID)>1)

5 Haiitu nokymaresi, KOTOPBI KaxAblil pa3 UMeJl pa3Hbli CIUCOK TOBAPOB B UEKeE (1O
HOMEHKJIATYypE).

SELECT DISTINCT CustomerID

FROM [Sales].[SalesORDERHeader]

WHERE CustomerID NOT IN (

SELECT soh.Customerid

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

WHERE

exists (SELECT ProductID

FROM [Sales].[SalesORDERDetail] AS sodl JOIN
[Sales].[SalesORDERHeader] AS sohl

ON sod.SalesORDERID=soh.SalesORDERID

WHERE sohl.CustomerID=soh.CustomerID AND

sodl.ProductID=sod.ProductID AND
sod.SalesORDERID!=so0odl.SalesORDERID

))

6 Haiitu Takoro mokymnaTessi, 4TO BCE KYIIJIEHHBIE KM TOBapbl ObLIN KYIIJIEHBI TOJIHKO
VM M HUKOT/Ia HE TTOKYNAIUCh IPYTUMH NOKYIIATEISIMH.

Bapuanr 1

SELECT sohl.CustomerID
FROM[Sales].[SalesORDERDetail] AS sodl INner JOIN
[Sales].[SalesORDERHeader] AS sohl

ON sodl.SalesORDERID=sohl.SalesORDERID

GROUP BY sohl.CustomerID

HAVING count (DISTINCT sodl.productid)=

(SELECT count (DISTINCT sod.ProductID)

FROM [Sales].[SalesORDERDetail] AS sod INner JOIN
[Sales].[SalesORDERHeader] AS soh
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ON sod.SalesORDERID=soh.SalesORDERID

WHERE soh.CustomerID=sohl.CustomerID

AND sod.ProductID IN

(SELECT sod.ProductID
FROM[Sales].[SalesORDERDetail] AS sod INner JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

GROUP BY sod.ProductID

HAVING count (DISTINCT soh.CustomerID)=1))

BapwuanT 2

SELECT DISTINCT soh.CustomerID

FROM [Sales].[SalesORDERHeader] AS soh
WHERE soh.CustomerID NOT IN (

SELECT DISTINCT soh.CustomerID

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

WHERE ProductID NOT IN (

SELECT sod.ProductID

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales] . [SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

GROUP BY sod.ProductID

HAVING count (DISTINCT soh.CustomerID)=1))

3aoanus 0aa camocmoameabHou pabomul
1 HaiitTn Ha3BaHUE CaMOro MpogaBaeMoro NpoayKra.

2 HaiiTu nmokynaTesnsi, COBEPIIMBIIErO MOKYIKY Ha CaMyl0 OOJIBIIYI0 CYMM, CUMTas
CyMMY MOKYIIKM UCXOJIs U3 IIeHbI ToBapa 0e3 ckuaku (UnitPrice).

3 HaiiTu Takue npoayKThl, KOTOPbIE MOKYNal TOJIbKO OJUH MOKYIATEb.

4 BpIBECTH CHHCOK IPOAYKTOB, II€HA KOTOPBIX BBIIIE CPEAHEN LEHBI TOBAPOB B
NOJAKAaTETOPUH, K KOTOPO OTHOCHUTCS TOBAp.
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5 HaiiTu Takue ToBapbl, KOTOPbIE ObUIHA KYTUICHBI 00JIE€ YeM OJIHUM TOKYTaTesieM, pr
3TOM BCE€ NOKYIATENN 3TUX TOBAPOB ITOKYNAIU TOBAPHI TOJIBKO OJTHOT'O LIBETA U TOBAPHI
HE BXOJIST B CIIMCOK MOKYIIOK MOKYIATENEH, KYMUBIINX TOBAPHI TOJIBKO JIBYX IIBETOB.

6 Haiitu Takue ToBaphl, KOTOpPbIE ObUIM KYIUIEHbI TAKUMH MOKYNATEISIMHU, Y KOTOPBIX
OHM IIPUCYTCTBOBAIIN B KON UX IOKYTIKE.

7 Haikth mnokymnarened, y KOTOPbIX €CTh TOBAap, NPUCYTCTBYIOIIMM B KaXIO0H
MOKYTIKE/YeKe.

8 HaiiTu Takoii ToBap WM TOBaphl, KOTOpbIE ObUIM KYIUIEHBI HE Oojiee 4eM Tpems
Pa3JIMYHBIMU [TOKYTIATEIISIMH.

9 Haiitu Bce TOBaphl, TaKW€ YTO MX MOKYMNaJlIW BCErJa C TOBapOM, II€HAa KOTOPOTo
MaKCUMallbHa B CBOEH KaTeropuHu.

10 Haiitu HOMepa TeX MOKyNaTesieu, y KOTOPBIX €CTh KaKk MUHHMYM JIBa 4€Ka, U
KQXKIbI U3 3TUX YEKOB COAEPKUT KAK MUHUMYM TPU TOBAPA, KAKIBIA U3 KOTOPBIX KaK
MUHUMYM OBbLI KYTIJIEH IPYTUMH MOKYIATeNIIMU TPU pasa.

11 Haiitu Bce 4YekH, B KOTOPBIX KaXKIbIM TOBAp OBUT KYIUICH ABAXKIBI ITHM K€
MOKYTIaTEJIEM.

12 Haiitu ToBaphl, KOTOpble OBUIM KYIUIEHBI MHUHMMYM TpU pa3a pa3IndHbIMU
IIOKYIIaTEIIIMH.

13 HaiiTu Takyro MOAKATErOPHUI0 WM IMOJKATETOPUU TOBAPOB, KOTOPBIE COAEPHKAT
0oJee Tpex TOBapoOB, KYIUIEHHBIX O0JIee Tpex pas.

14 Haiitu Te TOBaphl, KOTOpPbIE HE OBLIM KYIUIEHBI 0OJiee TpeX pa3, U KaKk MUHUMYM
JBAK]IbI OTHUM M TEM K€ NOKYITATEIIEM.
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IIpakTuyeckas padora S

Ilens paboOTHI: HWCIONB30BAHUE PE3YyIbTATOB BHIOOPKM KaK HMCTOYHUK JIAHHBIX,
UCII0JIb30BaHue 000011eHHOT0 TabauyHoro Beipaxkenus (OTB).

B mopamistomieM OOJIBIIMHCTBE CIIydaeB OIEpamusi BBIOOPKH TMPEANoJaraeT, 4To
HUCTOYHUKOM JIAHHBIX OYIYT CIYKHTh TaOJNHIBI. B HEKOTOPBIX clydasx 3TO CO3/JaeT
OTpe/ieJICHHbIC HEyA00CTBa, B YAaCTHOCTH, HE TO3BOJISET IOJYYUTh BHIOOPKY U3
pe3ynbTaTa BBINIOJHEHUS NPEIBIAYIIETO 3ampoca. PemmTh 3Ty 3agady MOXKHO
HECKOJILKMMH CIIOCOOaMH.

Hpe,Z[CTaBJ'ICHI/Ie. HpCI[CTaBJIeHI/Ie SABJIIACTCA UMCHOBAHHLIM PE3YJIbTATOM BBIIIOJIHCHHA
3alrpoca. HOCKOHBKy IMpCaACTAaBJICHUC — 3TO 00BEeKT 0a3bl JaHHBIX, TO AJIs1 €TI0 CO3AaHUA
H UCIIOJIB30BaHUA TpGGYIOTCH AOIIOJIHUTCIIBHBIC IIPAaBa.

AJNbTEpHATUBHBIM BapHaHTOM, HE TPEOYIOIIUM JOMOJHUTENbHBIX MpaB, SBISECTCS
UCIIOJIb30BaHUE 3alIPOCOB KAaK HMCTOYHUKOB JAHHBIX WJIM OOOOIIEHHBIX TaOJIMYHBIX
BBIPAKCHU .

Hcnons3oBanue 3ampoca Kak UCTOYHHKA JAHHBIX MOJPa3yMEBaeT, UYTO MMOJb30BaTEIb
CO3/IaeT 3aMpoc, J1aeT €My IICEBJIOHUM W HMCIIOJIBb3yeT 3TOT ICEBJIOHHM aHAIOTHYHO
WUMEHU TaOTULIBL.

PaccmoTpum crioxHbIi M1 00beMHBIA TpuMep. HeoOxoaumo HaWTU ISl KaxIoi
MOJKATETOPUU KOJIMYECTBO TOBAPOB, Y KOTOPBIX II€HA BBIILIE CPEAHEW IIEHBI B
MOJKATETOPUHU, U KOJHUYECTBO TOBAPOB, Y KOTOPHIX II€HA HMXKE CPEAHEU IICHBI B
noakareropur. OGopMUTh BBIBOJ B BHUJE TPEX CTOJOIIOB: HOMEP IOJKATETOPHH,
NEPBBIN MOKa3aTelb, BTOPOH MoKazarenb. PemuTh mogo0Hy0 3a1auy TpaguiiiOHHBIM
CIocOOOM  JIOCTaTOYHO CJIOKHO, HO OHA OTHOCUTEIBHO JIETKO peIIaeTcs ¢
VICTIOJIb30BAHUEM TICEBJOHMMOB JIJISI pE€3YJIbTaTa BBIITOJHEHUS 3aIIpoca.

SELECT T1.PS, Tl.c, T2.c FROM

(SELECT COUNT (*) AS ¢, [ProductSubcategoryID] AS PS
FROM [Production].[Product] AS P

WHERE [ListPrice]<(SELECT avg([ListPricel])

FROM [Production].[Product] AS PT

WHERE pt.ProductSubcategoryID=p.ProductSubcategoryID)
GROUP BY [ProductSubcategoryID]) AS T1 INNER JOIN
(SELECT count (*) AS ¢, [ProductSubcategoryID] AS PS
FROM [Production].[Product] AS P

WHERE [ListPrice]>=(SELECT avg([ListPrice])

FROM [Production].[Product] AS PT

WHERE pt.ProductSubcategoryID=p.ProductSubcategoryID)
GROUP BY [ProductSubcategoryID]) AS T2 ON
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T1.PS=T2.PS

B nanHOM npuMepe co3/1aHbl Ba HE3aBUCUMBIX 3alpOca, OJMH U3 KOTOPBIX HAXOJUT
HOMEDP KaTErOpHUH U KOJIMYECTBO TOBAPOB, LIEHA Y KOTOPBIX HUXKE CPEHEN LIEHBI B TOU
K€ KaTeropuy, K KOTOPOM OH OTHOCHUTCS, BTOPOM — TAaKOM K€, HO 3HAK 3aMEHEH Ha
«Oompmie wnu paBHO». Kakaelid 3ampoc moiydua CBOM mceBgoHuM, T1 u T2
COOTBETCTBEHHO, M KaXJOMy CTOJIOLly B 3ampoce JaH CBOW IICEBJAOHUM. 3ampoc
BEPXHET0 YPOBHS UCIOJIB3YeT 3anpockl T 1 u T2 TOUHO Tak ke, Kak 0ObIYHbIE TAOTHUIIHI,
npooauT ornepainuio INNER JOIN u BeIBOgUT MCKOMBIN pe3yibTar.

K coxaynenuto, HCMOJMBb30BAaHUE TAaKOro TMOJAXO0Ja YyJIOOHO, KOIjia 3ampoc,
dbopMuUpyIOIUHA HWCTOYHUK JaHHBIX, HE OYCHb JUIMHHBIA. B mpoTmBHOM ciydae
YUTAEMOCTh KOJ[a PE3KO MAIAET, ¥ B 3TOM ClIydae yI00Hee UCITOIh30BATh 0000IIEHHOE
TaOJIMYHOE BBIpaKeHHE. Takke 0000IIeHHOEe TaOIUYHOE BBIPAKEHUE MOKHO
WCII0JIb30BaTh IIPH BHITIOJIHEHUU OJHOKPATHOM onepaii MoAUGUKAIIUN TaHHbBIX.

OOmuii CHHTaKCHC:

WITH <wmmMms OTB>

( cromberr 1, crosberr 2, .. ]
AS

(Banpoc)

B nepexypcuBHbix OTB HeqonycTUMO UCIIOJIB30BATh ONEPALIUI0 YIIOPSAI0YMBaHMUS, 32
UCKJIIOYCHHEM CITy4aeB MCIOIb30BaHus HHCTpyKimu T OP.

PaccmoTpum mpumep, B KOTOpPOM HEOOXOJMMO HAaWTH KOJUYECTBO YEKOB,
IMPUXOIALINUXCS HA OAHOTO IMOKYIATeIIsl HAa KaXAbIU TOI.

WITH Sales CTE (SalesPersonID, SalesORDERID, SalesYear)
AS
(
SELECT SalesPersonID, SalesORDERID, YEAR (ORDERDate) AS SalesYear
FROM Sales.SalesORDERHeader
WHERE SalesPersonID IS NOT NULL
)
SELECT SalesPersonID, COUNT (SalesORDERID) AS TotalSales, SalesYear
FROM Sales CTE
GROUP BY SalesYear, SalesPersonID

ORDER BY SalesPersonlID, SalesYear

B ngannom npumep onpeaeneno OTB ¢ umenem Sales CTE, koTopoe ucCmosp30BaHO
KaK MCTOYHUK JTAHHBIX IS 3a1poca.
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Ecnun HeoOGxomumo ucmosb30Bath Heckolibko OTB B oHOM 3ampoce, TO X MOXKHO
OTIPEICUTH CICTYIOITNM 00pa3oM.

WITH <wmms OTBI>

( cronben 1, crTojbeu 2, .. |
AS

(Bamnpoc),

<mms OTBZ>

( crombern; 1, cromber 2, .. |
AS

(3ampoc)
Ilpumepot 3anpocoe ¢ pewrenuamu

1 Haiitu mokymaresnsi, KOTOPBIM KaX bl pa3 UMeJl pa3HbIi CIUCOK TOBAPOB B UEKe (110
HOMEHKJIaTYypeE)

SELECT tmp.c

FROM

(SELECT soh.CustomerID AS c

, sSoh.SalesORDERID AS o

, CHECKSUM AGG (sod.ProductID) AS ch

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales] . [SalesORDERHeader] AS soh

ON sod.SalesORDERID=soh.SalesORDERID

GROUP BY soh.CustomerID, soh.SalesORDERID) tmp
GROUP BY tmp.c

HAVING count (tmp.ch)=count (DISTINCT tmp.ch)

AND count (tmp.ch)>1

2 Haittu mapsl Takux MOKyHaTeseil, YTO CIUMCOK Ha3BaHHWIl TOBapOB, KOTOPBIE OHU
KOI'/1a-TM00 MOKYIaIH, HE IEPECEKAETCA HU B OJHOM MO3UIIMH.

SELECT top 3 tl.c, t2.c

FROM

(SELECT soh.CustomerID AS c,

sod.ProductID AS p

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=sod.SalesORDERID)Uq
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(SELECT soh.CustomerID AS c,

sod.ProductID AS p

FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=sod.SalesORDERID) t2
WHERE tl.p!=all(SELECT sod.ProductID AS p
FROM [Sales].[SalesORDERDetail] AS sod JOIN
[Sales].[SalesORDERHeader] AS soh

ON sod.SalesORDERID=sod.SalesORDERID

WHERE soh.CustomerID=t2.c)

3 BeiBecTH HOMEpa MPOIYKTOB, TAKKX, YTO MX I[€HA BBIIIE CPETHEH IIEHBI MIPOIYKTa B
MOJKATETOpUH, K KOTOPOM OTHOCUTCA MPOAYKT. 3ampoc peann3oBaTh JIBYMs
cnocobamu. B omHOM U3 perieHuil AO0MycKaeTcs HMCIOJIb30BaHUE OO0O0OIIEHHOTO
TaOJIMYHOTO BBIPAYKEHUS.

BapwuanT 1

SELECT pl.ProductID

FROM [Production].[Product] AS pl

WHERE pl.ListPrice>

(

SELECT avg(p2.[ListPrice])

FROM [Production].[Product] AS p2

WHERE pZ2.ProductSubcategoryID=pl.ProductSubcategoryID
)

BapwuanT 2

with tmp (pscid, acgLP) AS

(SELECT p.ProductSubcategoryID, avg([ListPricel])
FROM [Production].[Product] AS p

GROUP BY p.ProductSubcategoryID)

SELECT p.ProductID
FROM [Production].[Product] AS p JOIN
tmp ON p.ProductSubcategoryID=tmp.pscid

WHERE [ListPrice]>tmp.acgLP
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3aoanusa ona camocmoamenbHoll padGonol
1 HaiiTu cpenHee KOIMueCTBO MOKYMOK Ha YeK JJIsl KaXKI0ro MmoKymnaress (2 crnocoba).

2 Haiitu 1u1st KaKaoro MpOAYyKTa M KaKJIOTro MOKYINATeNsl COOTHOLIEHUE KOJIMYECTBA
(akTOB MOKYNKHM JAHHOI'O TOBapa JAHHBIM IOKyIaTeleM K O0IleMy KOJUYECTBY
(haKTOB MOKYIIKH TOBAPOB JIAHHBIM MTOKYIATEIEM

3 BeiBectn Ha dkpaH cuensmyro uHbopmanuioo: HasBanwe mnpoaykra, OoOiiee
KOJIMYECTBO (DaKTOB MOKYIKH 3TOT0 Npoaykra, OOliee KOIMYeCTBO MOKyHaTeseu
3TOrO MPOJYKTa

4 BeiBecTH 7151 KQXKI0TO TOKYTaTessi HHPOPMaIIUi0 0 MAKCUMAIBHONW K MUHUMAJTbHOM
CTOMMOCTHA OJIHOM TIOKYNIKH, 4YeKe, B BHJE TaOMUIBI: HOMEp MOKyIaTes,
MAaKCHMaJbHasl CyMMa, MUHUMAJIbHAsI CYMMa.

5 Haiitu HOMepa mokymnarened, y KOTOpbIX He ObUIO HET HM OJHOW Mapbl YEKOB C
OJIMHAKOBBIM KOJINYECTBOM HAaMMEHOBAHUI TOBAPOB.

6 Haiitu HOMEpa mokymarened, y KOTOPBIX BCE KYIUICHHBIE MMM TOBapbl ObLIN
KYIUIEHbI KAK MUHUMYM JIBaXK]IbI, T.€. HA JIBA Pa3HBIX YECKa.
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IIpakTuyeckas padora 6
enb padoTsl: Micnonbp3zoBanune okoHHBIX QyHKIMMA 1 npennoxenHus OVER.
[Tpennoxenne OVER omnpenenser cekimonnpoBanue u yrnopsijioueHue Habopa CTPOK
710 IPUMEHEHUS COOTBETCTBYIOLIEH OKOHHOW (DYHKIIMH.
OVER (

[ <PARTITION BY cTosber> ]

[ <ORDER BY cTomnber> ]

[ <ROW wmam RANGE cTomnberr> ]
)

PARTITION BY pasnensier pe3ynbTupyroniuii Habop 3ampoca Ha cekiuu. OKoHHas
GYHKIUS TPUMEHSCTCS K KaXJAOW CEKIIMH OTICIbHO, W BHIYHCICHWE HAYMHACTCS
3aHOBO JIJISI KXKJOM CEKIIUHU.

ORDER BY omnpexnenser JOTrHYeCKH TMOPSAIOK CTPOK B KaXIOM CEKIHUH
PEe3YIBTHPYIOIIETo Habopa.

ROW or RANGE orpannuuBaeT CTpOKH B IIpEAENax CEKLNH, YKa3bIBasi HAYAJIBHYIO U
KOHEUYHYIO TOYKH.

[Tapamerp CURRENT ROW yka3bIBaeT, 4TO OKHO HAUWHAETCS WIIM 3aKaHUYUBAECTCS Ha
TEKYILIEW CTPOKE MPU UCMOJIb30BAHUHU COBMECTHO C mpemitoxkeHueM ROWS unu yto
OKHO 3aKAaHYMBAETCS HA TEKYIIEM 3HAYEHUU IPU UCIOJIb30BAHUU C IMPEIIOKECHUEM
RANGE. CURRENT ROW wMoskeT ObITH 3a/jaHa M Kak HadYaJIbHAs, U KaKk KOHEYHAs
TOYKA.

[Tapamerp BETWEEN <rpanuna pamxu okHa > AND <rpanuna pamku okHa >
ucnosb3yercss copmectHo ¢ mnpeanoxkeHueM ROWS wmnu RANGE nna ykazanus
HUKHEN (HayalbHOW) WM BEepXHEHW (KOHEYHOW) rpaHUYHONW TOYKH OKHA. <IpaHHIIa
PaMKHU OKHa> OIIPEACIIACT PaHUYHYIO Ha4YaJlbHYI0 TOYKY, a <IpaHHlla paMKH OKHa~>
omnpenensaeT rpaHuYHy 0 KOHEYHYIO TOUKY.

[Tapamerp UNBOUNDED FOLLOWING yxka3siBaeT, 4T0O OKHO 3aKaHYMBAETCs Ha
nocinenneit ctpoke cekiuu. UNBOUNDED FOLLOWING moxer ObITh yKa3aHO
TOJIBKO KaK KOHEYHasl TOYKa OKHa.

[Tpumep:

RANGE BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING

B nanHoM ciyyae mapameTp onpeaensieT, YTO0 OKHO HAUMHAETCS HA TEKYIEH CTPOKE U
3aKaHYMBAETCS HA MOCIEIHEN CTPOKE CEKIIHUH.

ROWS BETWEEN 2 FOLLOWING AND 10 FOLLOWIN

B sToM npumepe mapameTp OINpenenseT, 4YTO OKHO HAaYMHAETCS Ha BTOPOM CTPOKE
MOCJI€ TEKYIIEeW M 3aKaHYMBAETCS Ha JIECSATOM CTPOKE IMOCJE TEKYIIEeW CTpOKU. DTa

cnenudukanus He nomyckaercs B npemioxeHnn RANGE.
47



®daktrnuecku npemioxkenne OVER BuprtyansHO pa3duBaeT BHIOpaHHBIE CTPOKH Ha
HaOopwl, OkHa, ompenensiembie B yciaoBuu PARTITION BY, ynopsmodnBaer 3Tu
cTpoku 1o cronbuam omnpenenennsiv ORDER BY. B pamkax 3tux HaOOpOB, OKOH,
BBITMOJTHSIOTCS. T€ WM HHBIE arperupyromine, CTATUCTUYECKUE M HMHBIC (DYHKIIHH.
Pesynprar BbimomHeHus HTHX (GyHKUUMH (GOpMUPYET OTIEIBHBIA CTONOel ¢
OJIMHAKOBBIMM 3HAYEHUSIMU ISl KaXKJ0 CTpOKU B Habope, okHe. OJTHAKO MOYKHO IS
KaKI0M CTpoKkM B Habope (opmupoBarb CBOE 3HAUY€HHE (PYHKIUHU, I YEro
ucnonb3yroT napamerp ROW unu RANGE, koTopslii onpenenser auamna3os CTpok, B
Habope, OKHE, C KOTOPBIMHU OyAeT padoTaTh (PYHKITHS.

SELECT SalesORDERID, ProductID, ORDERQty , SUM (ORDERQtY)
OVER (PARTITION BY SalesORDERID) AS Total

, AVG (ORDERQty) OVER (PARTITION BY SalesORDERID) AS "Avg"

, COUNT (ORDERQty) OVER (PARTITION BY SalesORDERID) AS "Count"
, MIN (ORDERQty) OVER (PARTITION BY SalesORDERID) AS "MIN"

, MAX (ORDERQty) OVER (PARTITION BY SalesORDERID) AS "Max"
FROM Sales.SalesORDERDetail

WHERE SalesORDERID IN(43659,43664)

Crenyrouiyii 3anpoc UCIOJIb3YET IPUBEICHUE TUTIA.

SELECT SalesORDERID, ProductID, ORDERQty

, SUM (ORDERQty) OVER (PARTITION BY SalesORDERID) AS Total

,CAST (1. * ORDERQty / SUM(ORDERQty) OVER(PARTITION BY SalesORDERID)
*100 AS DECIMAL (5,2))AS "Percent BY ProductID"

FROM Sales.SalesORDERDetail

WHERE SalesORDERID IN(43659,43664)

MO>XHO BBIIOJNHATH (DYHKIIMIO HE Ha BceM Habope, HO Ha 4YacTu Habopa. Yactb
OTIpeJIEISIETCS B 3aBUCUMOCTH OT CTPOKH U €€ TIOJIOKEHUS B Habope.

SELECT BusINessEntityID, TerritoryID

, CONVERT (varchar (20) ,SalesYTD,1) AS SalesYTD

, DATEPART (yy,ModifiedDate) AS SalesYear

, CONVERT (varchar (20) ,SUM(SalesYTD) OVER (PARTITION BY TerritoryID
ORDER BY DATEPART (yy,ModifiedDate)

ROWS BETWEEN CURRENT ROW AND 1 FOLLOWING ),1) AS CumulativeTotal
FROM Sales.SalesPerson

WHERE TerritoryID IS NULL OR TerritoryID < 5

AHanutnueckue QyHKIHH.
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Oynkrus FIRST VALUE Bo3zBpaiaet nepBoe 3HaueHUE U3 YIOpsI0YSHHOTO Habopa
3HAYCHUM.

CunTakcuc
FIRST VALUE ( [scalar expressiON ] ) OVER ( [ partitiON BY clause ]
ORDER BY clause [ rows range clause ] )

scalar_expressiON MoxeT ObITH CTOIOIIOM, BIOXKCHHBIM 3aITPOCOM.

[lonydeHne MMEHH caMoro AEMIEBOrO MPOAYKTa B 3aJaHHON KaTerOpUH MPOIYyKTOB.
SELECT Name, ListPrice,
FIRST VALUE (Name) OVER (ORDER BY ListPrice ASC) AS LeAStExpensive
FROM Production.Product

WHERE ProductSubcategoryID = 37

Oynkrus LAST_VALUE Bo3Bpamaer mociegHee 3HAUYCHHE W3 YHOPSIOYCHHOTO
Habopa 3HAYEHUH.

CuHTakcuc

LAST VALUE ( [ scalar expressiON ] ) OVER ( [ partitiON BY clause ]
ORDER BY clause rows range clause )

scalar_expressiON MokeT ObITh CTOJIOIIOM, BJIOKEHHBIM 3aIIPOCOM.

Bo3sBpamenne natsl Haima MOCHEAHETO COTPYAHUKA KaX0T0 OTAENA I YKa3aHHOM
3apabotHoii iatel (Rate). [Ipeanoxxenne PARTITION BY pasnensieT coTpyaHUKOB
no otaenam, a ¢yakuuss LAST VALUE mnpumenseTcss K KakIOW CEKIMH B
otnenbHocTH. [lpemnoxxkenne ORDER BY, ykazannoe B mnpennoxenuun OVER,
onpeeNsieT Jorudeckui nopsaok, B koropoM gynkuus LAST VALUE npumensercs
K CTPOKAM Ka)KJ0M CEKIIUH.

SELECT Department, LastName, Rate, HireDate,

LAST_VALUE(HireDate) OVER (PARTITION BY Department ORDER BY Rate) AS
LAStValue

FROM HumanResources.vEmployeeDepartmentHistory AS edh
INNER JOIN HumanResources.EmployeePayHistory AS eph
ON eph.BusINessEntityID = edh.BusINessEntityID

INNER JOIN HumanResources.Employee AS e

ON e.BusINessEntityID = edh.BusINessEntityID

WHERE Department IN (N'INformatiON Services',N'Document CONtrol')

Oynkumsa LAG obecrieunBaeT 10CTYI K CTPOKE € 33JIaHHBIM (DU3NYECKUM CMEIIEHUEM
nepes Ha4aJoM TeKYIIeH CTPOKH.

LAG (scalar expressiON [,offset] [,default])
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OVER ( [ partitiON BY clause ] ORDER BY clause )
scalar_expressiON — Bo3BpaiiaeMoe 3Ha4€HHE OCHOBAHO HA YKAa3aHHOM CMCIICHHH.

offset — koiMYECTBO CTPOK JO CTPOKM Tepea TEKyIIed CTPOKOM, W3 KOTOpOU
HEOO0XOMMO NOJyUYUTh 3HAUECHHUE.

default — Bo3Bparaemoe 3Hauenue, koraa 0ffset HaxoauTes 3a mpeaeIaMu CeKIUu.
HaxoxaeHne KBOThI JIst paOOTHHUKA 3a TOJ M MIPEABLIYIIHA TO/T.

KBOTBI MEHSTHUCH HECKOIBKO pa3 B IO, HO JJIsl IEPBOM YCTAaHOBJICHHOM B TOJTy KBOTHI
HeT npeasiayIero 3HadeHus ot 2010 roga, uX He BKIFOYAIOT B BRIOOPKY.

SELECT BusINessEntityID, YEAR (QuotaDate) AS SalesYear, SalesQuota AS
CurrentQuota,

LAG (SalesQuota, 1,0) OVER (ORDER BY YEAR (QuotaDate)) AS
PreviousQuota

FROM Sales.SalesPersonQuotaHistory

WHERE BusINessEntityID = 275 AND YEAR (QuotaDate) IN ('2011','2012")

Oyukuus LEAD — nocTyn K CTpoKe Ha 3aJJaHHOM (PU3MYECKOM CMEIIEHHH IOCIIe
TEKYILEH CTPOKHU.

CuHTakcuc

LEAD ( scalar expressiON [ ,offset ] , [ default ] ) OVER ( [
partitiON BY clause ] ORDER BY clause )

[Ipumep, mosiyyeHue KBOT MPOAAX ISl YKa3aHHOTO paOOTHHKA 3a MOCIEIYIOIIHE
TOJBI.

SELECT BusINessEntityID, YEAR (QuotaDate) AS SalesYear, SalesQuota AS
CurrentQuota,

LEAD (SalesQuota, 1,0) OVER (ORDER BY YEAR (QuotaDate)) AS NextQuota
FROM Sales.SalesPersonQuotaHistory

WHERE BusINessEntityID = 275 AND YEAR (QuotaDate) IN ('2011','2012")

Oyuknusa NTILE pacnpenenser CTpOKM YHNOPSAOYEHHOM CEKUMHM B 3aJaHHOE
KOJIMYECTBO Ipyni. I pynmbl HyMepyroTcs, HauuHas ¢ eAMHULBL. I KaKI0M CTPOKH
¢ynkuua NTILE Bo3Bpamiaer HoMep Ipynibl, KOTOPOH IPUHAAIEKHUT CTPOKA.

CuHTakcuc

NTILE (INteger_expressiON) OVER ( [ <partitiON_BY _clause> ] <
ORDER_BY _clause >)

INteger_expressiON — mOJOKUTEIBHOE IEJI0€ BBIPAKEHHUE, YKa3bIBAIOIIECE YHCIIO
TPYIII, HA KOTOPhIE HEOOXOUMO Pa3ICTUTh KKIYIO CEKIIHIO.

®yukuuss ROW_NUMBER HymepyeT BbIXOAHbBIE JaHHBIE PE3YJIbTHPYIOLIEro Habopa.
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ROW NUMBER ( )

OVER ( [ PARTITION BY value expressiON , ... [ n ] ] ORDER BY clause
)

[Tpumep ncnonb30BaHus PYHKIIAM.

SELECT p.FirstName, p.LastName

, ROW _NUMBER () OVER (ORDER BY a.PostalCode) AS "Row Number"
,NTILE (4) OVER (ORDER BY a.PostalCode) AS Quartile
;S.SalesYTD

,a.PostalCode

FROM Sales.SalesPerson AS s

INNER JOIN Person.Person AS p

ON s.BusINessEntityID = p.BusINessEntityID

INNER JOIN Person.Address AS a

ON a.AddressID = p.BusINessEntityID

WHERE TerritoryID IS NOT NULL AND SalesYTD <> 0
Ilpumepnt 3anpocoeé c peuteHuamu

1 Haiitu noino 3aTtpar KakJAoro MOKyHaTess Ha KaXAbli KYIUICHHBI UM MPOAYKT
cpend OOIMX €ro 3aTpaT B JaHHOW CETM Mara3uHoB. MOXKHO HCIOJIb30BaTh
0000111eHHOE TaOJIMYHOE BBIPAKEHUE.

SELECT [SalesORDERID], p.[ProductID],
[ProductSubcategoryID],

[ORDERQty] * [UnitPrice],
[ORDERQty]*[UnitPrice]/sum([ORDERQty] * [UnitPrice])
OVER (partitiON BY [SalesORDERID]

, [ProductSubcategoryID])

FROM [Sales].[SalesORDERDetail] AS SOD INner JOIN
[Production] . [Product] AS p

ON SOD.ProductID=p.ProductID

2 Jlng ogHOTO BBIOPAHHOTO TMOKYMATENs BBIBECTH, JJIA KaXJ0W TOKYIKH (YeKa),
pa3HUILly B AE€Hbrax MEXAY 3TOU U CIEAYIOLIEN OKYIIKOM.

Bapuanr 1

with tmp (customer, ORDERid, total) AS
(SELECT soh.CustomerID, soh.SalesORDERID,
sum (sod. [ORDERQty]* [UnitPrice]) AS total
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FROM [Sales].[SalesORDERHeader] AS SOH INner JOIN
[Sales].[SalesORDERDetail] AS SOD

ON soh.SalesORDERID=sod.SalesORDERID

GROUP BY soh.CustomerID, soh.SalesORDERID)

SELECT customer, ORDERid, total,

total-LEAD (total, 1, 0)

OVER (partitiON BY customer ORDER BY ORDERid)

FROM tmp

3 BmiBecTu creayronryro HWH(pOpMAIMIO: HOMEpP IOKyMaTess, HOMEp YeKa 3TOro
MOKyMaTessi, OTCOPTUPOBAHHBIC MO MOKYMNAaTEIsAM, HOMEpPaM 4eka (110 BO3PaCTaHHUIO).
TpeThbst KOJIOHKA TOJKHA COAEPIKATh B KaXI0W CBOEHU CTPOKE CYMMY TEKYIIETO 4YeKa
MOKYyNaTeNsl CO BCEMH NPEABIIYIIMMU YEKAMH 3TOTO MTOKYaTEes.

BapwuanT 1

with tmp (cus, ord, ORDERsum)

AS (SELECT oh.CustomerID, od.SalesORDERID,
sum(od. [UnitPrice] * [ORDERQty])

FROM [Sales].[SalesORDERDetail] AS OD
INner JOIN

[Sales].[SalesORDERHeader] AS OH

ON od.SalesORDERID=oh.SalesORDERID

GROUP BY oh.CustomerID, od.SalesORDERID)
SELECT

cus, ord, ORDERsum,

sum (ORDERsum)

OVER (partitiON BY cus ORDER BY ord desc
RANGE BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING)

FROM tmp
3aoanus ona camocmoamebHou pabomol

1 Haiitu qosto mpoiax Kaxaoro mpoaykra (IieHa mpoayKTa * KOJIM4ecTBO MPOAYKTa),
Ha Ka)X/bIi Y€K, B ICHE)KHOM BBIPAKCHUMU.

2 BbIBecTH Ha 3KpaH CIUCOK MPOJIYKTOB, UX CTOMMOCTh, @ TAKXK€ PAa3HUILy MEXKITY
CTOMMOCTBIO 3TOTO MPOAYKTa U CTOUMOCTBIO CaMOT'0 JICHIEBOTO MPOJIYKTa B TOU K€
MOJAKAaTETOPHUH, K KOTOPOM OTHOCUTCS MPOTYKT.
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3 BblBeCTH TpU KOJIOHKM: HOMEpP IMOKyIaTessd, HOMEP 4YeKa MOKYyIaTels
(OTCOPTUPOBAHHBIA MO BO3PACTAHUIO [JAThl Y€Ka) W HCKYCCTBEHHO BBEJCHHBIN
MOPSIKOBBIA HOMEP TEKYIIETO YeKa, HauuHasl ¢ 1, 11 KaXKJ10ro mOKyIaTesl.

4 BeiBecTH HOMEpa MPOIYKTOB, TAKUX YTO WX IICHA BBINIC CPEAHEH IIEHBI IPOAYKTa B
MOJKATETOPUH, K KOTOPOM OTHOCHUTCA MPOAYKT. 3ampoc peanu3oBaTh JIBYMs
cocobamu. B ogHOM U3 pemieHuil JOIMyCKaeTcs WCIOIb30BaHUE OOOOIICHHOTO
TaOJIMYHOTO BBIPAYKEHUS.

5 BeiBeCTH Ha 3KpaH HOMEp MPOJYyKTa, Ha3BaHUE MPOAYKTA, a TAKKE NHPOPMALIUIO O
CPEAHEM KOJIMYECTBE ATOTO MPOAYKTA, MPUXOIIIMIMXCSI HA TPU NMOCIENAHUX IO JIATe
YeKa, B KOTOPbIX ObUT 3TOT MPOAYKT.
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IIpuioxenus

Hwuwxe npuBenena Ttabnuua co BCEMU JIOTUYECKMMH — ONEPAaTOpaMH,
UCIOJIb30BaHUE Oy1€T MILTIOCTPUPOBAHO HA IPAKTUUECKUX PUMEPAX.

Onepatop| CUHTaKCHUC KomMmmeHTapuii
cxamsp { = | <>|CpaBHHMBAeT ckalsipHoe 3HAYCHHE C
| =] > >= | | HA0OpOM 3HAUYEHUH, HaXOMASAIIMECS B
ALL !> | < | <= | !<|cronbiue, KOTOPbIA BEPHYI nOO3aNpoc.
} ALL Y Cranap JOJKEH YIOBJIETBOPSTH
monsaripoc 9
(monsanpoc) YCTIOBHIO JIJIS BCEX 3HAYCHHUH.
AND BBIPAXEHNE AND | CrangapTHast KOHBIOHKITUS
BEIpAXEHUE
CpaBHUBAET cKalspHOoe 3HAYEHUE C
TK‘E'ZHHp' { =| | <|> HaO0OpOM 3HAYEHWMH, HAXONAIIMECS B
= > >= .
i;bY/IE, > | < | <= | i< cToJIOLIe, KOTOPBIM BEPHYJ HOO3anpoc.
} { soME | any } | Crauap JIOJDKEH YIOBJIETBOPATh
(nomzamnpoc) YCIIOBUIO XOTSI OBl OJTHOTO W3 3HAYCHMI.
SOME u ANY — >KBUBaJICHTEHI.
Onpenenser auana3oH ISl MPOBEPKH,
BEpaxemue [ NOT | 6blpadicenue JIOJDKHO HAaXOAUTHCA B
BETHEEN | ] BETWEEN | Tuana3oHe  OT  ewipadxcenusl 110
Brpaxernnel  AND | gpipasicenusn? BKJTFOUUTEIIBHO.
BEPAXEHMEZ BelpaxkeHust  JIOJDKHBI ~UMETh  OJUH
dbopmar.
BosBpamaer uCTHHY, €CiIuM MOA3AIpoOcC
BO3BpAaIIaeT XOTs Obl OJIHO 3HAYCHHE, B
NPOTUBHOM CJIy4ae BO3BpAIACT JOXKb.
EXISTS (nomzanpoc
EXISTS | Oco0eHHOCTh JAHHOTO OflepaTropa B TOM,
YTO TMOJ3alpOC MPEKPAIIAETCsS MOCIe
HAXOXJCHUS TIEPBOTO 3HAYCHUS, YTO
CYIIECTBEHHO SKOHOMHT PECYPCHI.
Ompenenser, COBMaJaeT JU YKa3aHHOE
BepaxeHme [ NOT
3HAUCHUE GBbIPAJCEHUs C OIHUM U3
IN ] IN (momzampoc .
| cmucox[,..n]) 3HAUYEHUN BO3BpAIIAEMBbIM 1003ANPOCOM
WJIM COJIEPIKAIIUMCSI B CHUCKE.
Ompenenser, COBNAAacT U CUMBOJILHOE
LIKE Bepaxenue [ NOT | gvipadicenue C yKa3aHHBIM wabnonom.
] LIKE mabioH Jlnst yTOYHEHHs TapaMeTpoB mIabioHa
CM. MTOSICHEHMSI TIOCJI€ TaOJIUIIBI.
NOT NOT JIOTMHEEeCKoe CTaHJIapTHOC JIOTUYECKOC OTpULIAHHE.
BEIpAaXEeHUE
OR BEIpaXeHUE OR | CranmapTHas JU3BIOHKIINS
BRIpAXEHMUE

B CTPOKOBBIX 1mabJjioHax JAOITyCKAIOTCA CICAYIOINNC CUMBOJIBI:
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% — cuMBOJI-11A0JIOH, 3aMEHSIOIIHH JTF00YIO MOCIEI0BATEILHOCTh CHMBOJIOB;
_ (momuepkuBaHUE) — CHMBOJI-IIIA0JIOH, 3aMEHSIONTUN 000N OJIMHOYHBIA CUMBOJT,

[l — 3ameHseTr oaMHOYHBIA CHMBOJ, YKa3aHHBI B YIJIOBBIX CKOOKaX, MOXHO
MIEPEUNCITUTH CUMBOJIBI WJIM TUAIA30H (depe3 Ae(uc) CHMBOJIOB;

[*] — 3ameHsieT oAMHOYHBIA CHMBOJI, HE yKa3aHHBIH B YIJIOBBIX CKOOKaX, MOXKHO
NEPEUUCIUTh CUMBOJIBI MJIM TUAIA30H (Yepe3 Aepuc) CUMBOJIOB.

Homyckaercs ucnons3oBanne ESCAPE nocnenoBarensHoCTEiH:

WHERE CTPOKA LIKE ‘$[a-f]["xyz] 30!%%" ESCAPE ‘!’

JlaHHBIA TIpUMEp SBIISIETCS YAaCThEO 3ampoca, KOTOPbIM, B YaCTHOCTH, IPOBEPSET,
coBmnanarT yu 3HaueHus B ctosidine CTPOKA co ciaeayronuM maGiaoHOM: Tr000e
KOJIMYECTBO CHUMBOJIOB, Jajiee OJUH HM3 CHUMBOJIOB B auamasoHe or ‘@’ mo ‘f’
BKJIFOUUTEJIBHO, Jlajiee JTF000H CMMBOJI, KpOME CUMBOJIOB ‘X’, ‘Y’ WiM ‘Z’°, najee eIe
oauH Jr000# cumBoJ, nainee 30%, ¥ OMATH MOCIIEN0BATENLHOCTE JTIFOOBIX CHMBOJIOB.
CumBoa ‘!’ gBsS€TCS ACKEUN-CUMBOJIOM M TOBOPUT O TOM, UTO CJICAYIOIIUNA 32 HUM
CHMBOJI, B JaHHOM cliy4yae ‘%’, He HaJ0 pacCMaTpUBaTh KaK YNPaBJISIOUIANA, TaKUM
o0pa3oMm, B MpuUMep BKJIIOYEH CUMBOJ %, KOTOpPHIA B OOIIEM clydae SIBISETCS
CITY>KE€OHBIM.

CtpoxoBbie PyHKIIUN

PyHKUMA CunTakcuc KommeHnTapuii
scr (emporosoe | e oroscro
BEIDAXEHME)
BbIPAIICEHUS.
CHAR CHAR (umcyioBoe [Tpeob6pasyet kog ASCII cumBorna,
BEPax)eHue) YUCI080€ 8blpaAdCEeHUe, B CUMBOJI.
@OyHKIMA  BBINOJHIET  IOUCK
CTPOKH, cmpoKka Os NOUCKd, B
CTPOKE, cmpoxa noucka. MOXKHO
CHARINDEX (CTPOKa LJA | yyasary, HOoMEp CHMBONA, HOMED
CHARINDEX poneKa,  CTboKa HOVCKS | wavara  noucka, ¢ KOTOPOT'O
[, HOMEpP HauvaJia ’
momckal ) HauyaTb MOUCK B CTPOKE, Cmpokxe
noucka. @OyHKIUA BO3BpalacT
HOMEp TO3UIUH, CMPOKU OJif
NoucKa, €CJIv TaKOBasi HAWJICHA.
conesr | CoNCHTmpora, | SO T P oo
crpokal|[ ,crpokaN]) >
... cTpokuN.
CONCAT_WS (paznesmresn | Bo3BpamaeT CTPOKY, pe3yJbTar
CONCAT_WS b, crpoxal, crporall| ,ayenynenus cmpoxul, cmpoxu2
, cTpokaNlN])
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DIFFERENCE (cTpokal,

cmpokuN,  pa3lieneHHbIe
pazoenumernem.
Bosspamaer 4wncimo,  pasHULY

DIFFERENCE
crpoxa2) mexay 3HaueHussMmu SOUNDEX
cmpokul u cmpoku?2.
Bosspamaer 3HAYeHue B
yKa3aHHOM ¢hopmame, BO3MOKHO
FORMAT FORMAT (3HauveHMe, /
dopuar [, asHx]) yKa3zaHue SI3BIKOBOTO
PETHOHAIIBHOTO rapamerpa,
A3bIKA.
LEFT LEFT (crpoxa, wmesmo) Bo3Bpamaer ykazaHHoe uucio
CHUMBOJIOB CIMpPOKU CIICBA.
LEN LEN (crpoka) Bo3Bpaiaer njmHy cmpoxu.
Bosspamaer CMPOKY, BCE
LOWER LOWER (cTpoka) CHMBOJIBI KOTOpOH
npeoOpa3oBaHbl B TE€ K€ CUMBOJIBI
HIKHETO PETUCTPA
LTRIM LTRIM (crpoxa) Bo3sBpamaer cmpoxy, y KOTOpou
yJaJIeHbl Ha4aJIbHbIE TPOOEIHI.
NCHAR NCHAR (4s¢70) Bosepamaer cumBon FOHukona c
YKa3aHHBIM HOMEPOM.
Bo3Bpamaer Ha4aabHYIO ITO3ULIUIO
MEPBOTO BXOXIEHUS wWAOIOHA B
PATTINDEX PATINDEX (mabjsoH,
BEpaxere) gvlpadiceHue WA HOJb, €CIU
TaKOro HET. BeIpaxkeHue — 3TO
CTpOKAa WUJTU CTOJIOEIL.
Bo3sBpamaer CMPOKY c
UOTENAME (c a
OUOTENAME Q (cTpox [, | pazOenrumenimu B BU/JIC
paznemnTens]) MPaBUIBHOTO  WAEHTU(UKATOpA
SQL Server.
3aMeHsieT B cmpoKke  BCE
REPLACE REPLACE (cTpoka,
mabyoH, sameHa) MOCTIETIOBATENLHOCTH  CHUMBOJIOB
10 WAa0OI0HY Ha CTPOKY 3aMeHbl.
Bo3sBpamiaer cTpoky, rjie CAMBOJIbI
REVERSE REVERSE (crpoxa) MEepecTaBieHbl B~ 00OpaTHOM
MOPSAIKE OTHOCUTEIIBHO CMPOKU
rapameTpa.
RIGHT RIGHT (crpoxa, wmcso) Bo3Bpamaer ykazaHHoe uucino
CHUMBOJIOB CIPOKU CIIPABA.
Bosspamaer cmpoky, B KOTOpOH
RTRIM RTRIM (cTpoxa) yIaJeHbl  BCE  3aBeplIarollue
poOeJIbl.
SOUNDEX SOUNDEX (cTpoka) Bosspamaer

lICTI:oIpCXCI/IMBOJ'IBHBII\/JI KOO CmpOKU
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Bo3sBpammaer cTpoxy u3 mpoOenos.

SPACE SPACE (umcio) KomuuecTBo npo6esnoB
ONPEIICIISIETCS YUCTOM.
Bo3Bpamiaer cuMBOJIbHBIE I€HHbBIE
npeoOpa3oBaHHbIE U3 yucla
STR STR (umcisio[, HOamHHAI, 50
xomuecTso] 1) 3aJJaHHOM  OJIUHbI, C 3aJaHHBIM
KOJIUYECmeEom 3HAKOB ocJe
3amsITOH.
Cuoeruiset CTPOKOBBIE
TRING A
STRING AGG S G _AGG (BepaxeHne | 8blPANCEHUS, HUCHOJIB3Y S
- y PpasznennTesis) pazoenumens. Jomyckaercst
ncnoiirzoBanue ¢ GROUP BY.
Bo3sBpamiaer CMpOK C
STRING ESCAP | STRING ESCAPE patll POKY
E (crpoxa, um) DKPAHUPOBAHHBIMUA  TIO  MMUNY
CHUMBOJIAMHU.

STRING SPLIT

STRING SPLIT (cTpoka,
pasneamMTesinb)

Bo3ssparaer tabauily, CoO3/JaHHYIO
U3  TMOACTPOK  CMpOoKu  TIO
pazoenumeio.

BceraBnsier onIHO @wipadicenue B
cmpoky. Hauano onpenensier, c

STUFF STUFF (cxpoxa, madano, |, . oro CMMBOJIa  HayHETCS
JJIMHHA, Bpra)KeHMe)
BCTaBKa, W KakoBa OyJeT OiuHa
YJAJEHHOW NOJICTPOKHU.
Bo3s T MOJICTPOK 51
SUBSTRING SUBSTRING (crTpora, cn(z;oiimaeymt;am({)gl; pgﬂZHbz 2
Hayvajio, IOJIMHHA) ’
MO3UIINHU HAYad.
Bosspamaer CTPOKY,
MPEACTABICHHYI0 B  KayecTBE
TRANSLATE TRANSLATE (aprymenrl, | apeymenmal, 110CJIE
apryMeHTZ, apryMeHT3) | mpeoOpa3oBaHUs CHMBOJIOB,
apeymenmZ2, B KOHEUYHBIH HaOOp
CHUMBOJIOB, ap2ymenm3.
TRIM TRIM ( [ cMBOJIE FROM] | Ymanger YKa3aHHBIC CUMBO0JIbl U3
CTpoKa) Hayasa M KOHIIA CMPOKU.
Bo3ssparaer I[EJTIOYUCIICHHOE
UNICODE UNTCODE (crpoxa) 3Ha4YCHUE, COOTBETCTBYIOIIICE
crangapty FOHuKOm 11 epBOrO
CUMBOJIA CIMPOKU.
Bosspamaer CMPOKY,
UPPER UPPER (crpoxa) peoOpa3oBaHHYIO B CTPOKY, TIE

BCE CHMBOJIBI
BEPXHUU PETUCTP.

IIEPEBEJCHBl B

Oynkuuu paboThl C 1aTON U BpEMEHEM
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OyHKUMA CunTakcuc KommMmenTapui
Bosspamaer cucremMHoe BpeMms
KOMIIBIOTEPA, Ha KOTOPOM
SYSDATETIME SYSDATETIME () 3aIyIIeH AK3EMILISAP CYBI[
Bo3BpamiaeMpiii TUI JaHHBIX —
datetime2(7).
Bo3Bpamaer cucteMHOE BpeMs
KOMIIBIOTEPA, Ha KOTOpPOM
EEEE?TETIMEO SYSDATETIMEOFFSET ( ) |3amymeH asx3emmuisip CYB/I.
Bo3BpamaeMplii TN JTaHHBIX —
datetimeoffset(7).
Bospamaer cucremHoe BpeMms
KOMITBIOTEPA, Ha KOTOPOM
DLSUTEPRTETL | ysUTCDATETIME () |samymen  oxsemmiap  CYBI,

Bo3Bpamaemplii THI JaHHBIX —
datetime2(7) B ¢popmate UTC.

CURRENT TIME
STAMP

CURRENT TIMESTAMP

Bo3Bpamaer cucteMHoe Bpemsi
KOMITBIOTEPA, Ha KOTOpOM
3anymen  ak3emmsip CYB/I.
Bo3BpamaeMplii TN JTaHHBIX —
datetime. /laHHas KOHCTPYKITUS HE
ABJISIETCSA byHKIHEH, 3TO
skBuBaieHT GyHkun GETDATE

Q.

BosBpamaer cucreMHoe Bpewms

KOMIIBIOTEPA, Ha KOTOpOM

GETDATE GETDATE ( ) 3anymeH  ak3emmsip CYB/I.
Bo3BpamiaeMplidi TAN JaHHBIX —
datetime.
Bo3Bpamaer cucreMHoe BpeMs
KOMIIBIOTEPA, Ha KOTOPOM

GETUTCDATE GETUTCDATE ( ) 3aIyLLeH AK3EMILISP CYBI[
Bo3BpamaeMplii TUIT JTaHHBIX —
datetime2 B popmare UTC.
Bosspaiaer CTpoKy CHMBOJIOB,
KOTOpas SIBJICTCS Yacmuvio Oambi.
dopmar vacmu aThI:

year uiu Yy, YyYyy
DATENAME DATENAME ( wacTe , quarter wm qq, q
nara ) MONTth wim mm, m

dayofyear wnu dy, y
day wmu dd, d

week mim wk, ww
weekday maun dw, w
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e hour umu hh
e mINute wiu mi, n
e 5ecONd nnu SS, S
e millisecONd wm ms
e microsecONd wmmu mcs
e nanosecONd wmu ns
o TZoffset unm tz
e ISO WEEK wmm ISOWK,
ISOWW
Bo3sgpamaer esoe YHUCIIO,
DATEDART DATEPART ( wacTe , | ABISIOLIEEC uacmbio oambl.
nara ) dopmat uacmu TaKoi xe, KaKk U 'y
bynkuuu DATENAME
DAY DAY ( zaza ) Bo3ssparaer 1enoe YHCIIO,
SIBJIIOLLIEECS YACbIO OAmbl.
MONTH MONTH ( maza ) Bosspamaer esnoe YHUCIIO,
SBIISFOIIICECS YACMbIO 0ambl.
YEAR YEAR ( mara ) Bo3sgpamaer esoe YHUCIIO,
SABJISIIOLLICECS YACMbIO 0ambl.
Bo3sspamaer gaty B popmare date
DATEFROMPART | DATEFROMPARTS ( roxm , pamact zaty B ¢ g ’
s wecsan , mems ) COOTBETCTBYIOIIYIO 200y, Mecayy
U OHIO
DATETIME2FROMPARTS ( | Bo3Bpamaer nary B ¢opmare
datetime2 COOTBETCTBYIOIIYIO
DATETIME2FRO | 0% ~ MECAH, — [HCHB, ’ yiomty
MPARTS yac, MMHYTEl, CEKYHIEL, | 200), Mecayy, OHIO, Yacy, MUHyme,
HOJIN_CEKYHH, CeKyHOe,  O0nU  CEeKYHOul  C
TOUHOCTE) o
3aJIaHHON MOYHOCMbIO.
DATETIMEFROMPARTS ( | BosBpamaer maty B Qopmare
DATETIMEFROM | roz,  mecsr, — nens, | datetime, COOTBETCTBYIOIIYIO
PARTS yac, MMHYTEI, CEKYHIEI, Zoay’ Mecﬂuy’ aH}O, qacy’ Mtume’
MVTIIICEKY HITE]) CeKyHOe, MUJIUCEKYHOE.
DATETIMEOFFSETFROMPA BongamaeT Iaty B (b(_)pMaTe
RTS ( rTom, mecsan, | datetimeoffset, COOTBETCTBYIOIIIYIO
e ac
DATETIMEOFFS | TCibr  Hacy MARYTHEL | o060y mecsayy, Ouio, uacy, munyme,
ETFROMPARTS CeKyHIEl, HOJIM CeKYHIH, 5 5 5
cMemernne B uacax, ceKyHoe, oMU CeKyHObl  C
CMelleHre B MMHYTax, 3aITaHHOU MOYHOCMbIO, C YUCTOM
TOYHOCTE) CMeweHUsl 8 4acax u MUHymax.
SMALLDATETTM | SMALLDATETIMEFROMPAR Bosepamaer mary B (dopmare
EFROMPARTS Ts ( rom, wmecsan, | smalldatetime, cooTBercTByroNIyIO
AEeHE, 4Yac, MWHyTH ) 200y, Mecayy, OHI0, Yacy, MUHyme.
TIMEFROMPARTS (uac, | Bo3Bpamaer nary B popmare time,
TIMEFROMPART | MuHYTEI, cekyHZIE, | COOTBETCTBYIOIIYIO ¥acy, MuHyme,
S HOJIN_CeKyHH, CeKyHoe, 00U  CEeKYHObl  C
TOYHOCTE)

3aJaHHOHN MOYHOCMbIO.
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DATEDIFF

DATEDIFF ( yacThb
HayajibHad mara
KOHeuUHad narTa )

4

14

Bospamaer uenoe uwmcio, INt,
Pa3HUILY MEKLY HAUAIbHOU 0amoti
U KOHEYHOU O0amou B YaACMsX.
dopmar  yacmu  aHAJOTUYEH
dbopmaty dyactu Ui (QYHKIUU
DATENAME.

DATEDIFFEF BIG

DATEDIFF_BIG (
, HadaJjibHafA HaTa
KOHeUHasd njaTa )

yacrTe

4

BosBpariaer nesoe uuncio, bigINt,
Pa3HUILY MEX]TY HAUANIbHOU 0amoll
U KOHeyHOoU O0amoll B YacCmsx.
dopmar  yacmu  aHAJOTUYCH
dbopmary dyactu qans  QyHKIHUH
DATENAME.

DATEADD

DATEADD
yncJjio

(vacTe
ara )

’

Bo3Bpamaer HOBYHO AaTy, TuUIa
datetime, COOTBETCTBYIOIIYIO
Odame  YBEIMYEHHOM Ha  TO
KOJINYECTBO  uacmeti, KOTOpPOE
OTIPEJIEIICHO YUCTOM.

EOMONTH

EOMONTH  (
yycsio ] )

arTra

[,

Bo3Bpamaer 1aty nociieiHero JHs
TOTO Mecdla, KOTOPBI COAEPKUT
yKa3zaHHylo odamy. K ykazaHHO#
JaTe MOXHO J00aBUTH  UuCO,
ompeAensonee, Ha  CKOJIBKO
MECSIIEB CMECTUTh 0amy.

SWITCHOFFSET

SWITCHOFFSET
B0HA)

( mara ,

Bosspamaer Jary, THUITIA
datetimeoffset,

COOTBETCTBYIOLIYIO  BBEICHHOU
oame, Ttuna datetimeoffset, co

CMCHICHUCM Ha YdCOBYIO 30H).

TODATETIMEOF
FSET

TODATETIMEOFFSET
(maTa , B0Ha)

Bo3sgpamaer Jary, THUTA
datetimeoffset,
COOTBETCTBYIOIILYIO  BBEJICHHOM
oame, Tthna datetime2, co
CMEIIEHUEM Ha YaCOBYIO 30H) .

ISDATE

ISDATE ( BrpaxeHme

)

Bo3sspamaer 1, eciu swvipasicenue
cooTBeTCcTBYeT (popmaty datetime
mwm smalldatetime, m 0 Bo Bcex
JIPYTUX CIydasXx.
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Monenb TaHHBIX

‘Customer (Sales)
¥ CustomeriD %

PersoniD
StorelD
TerritorylD
AccountNumber
rowguid
ModifiedDate

§
Person (Person)
® BusinessEntitylD
PersonType
NameStyle
Title

FirstName
MiddleName
LastName

Suffix
EmailPromotion
AdditionalContactinfo
Demographics
rowguid
ModifiedDate

SalesOrderHeader (Sales)‘

SalesOrderlD
RevisionNumber
OrderDate
DueDate

ShipDate

Status
OnlineOrderFlag
SalesOrderNumber
PurchaseOrderNumber
AccountNumber
CustomerlD
SalesPersonID
TerritorylD
BillToAddressID
ShipToAddressID
ShipMethodID
CreditCardID
CreditCardApprovalCode
CurrencyRatelD
SubTotal

TaxAmt

Freight

TotalDue

Comment

rowguid
ModifiedDate

o=

ProductSubcategory (Production)
¥ ProductSubcategorylD
ProductCategorylD
Name
rowguid
ModifiedDate

hid

ProductCategory (Production)
? ProductCategorylD
Name
rowguid
ModifiedDate

ProductListPriceHistory (Productio
¥ ProductiD
¥ StartDate

EndDate

ListPrice

ModifiedDate

Monenb TaHHBIX

ProductSubcateqgory (Production)

¥ ProductSubcategorylD
ProductCategorylD
Name
rowguid
ModifiedDate

g
l.l
7

ProductCateqgory (Production)

¥ ProductCategorylD
Name
rowguid
ModifiedDate

e ecna_l ferProduct (Sales) | product (Production)
@ SpedialOfferiD HlE$  Frodeaiip
¥ ProductiD =
o ProductNumber
ModifiedDate MakeFlag
FinishedGoodsFlag
Color
& SafetyStockLevel
ReorderPoint
StandardCost
8 ListPrice
> Size
SalesOrderDetail (Sales) =
@ SalesOrderiD SizeUnitMeasureCode
9 SalesOrderDetailiD WeightUnitMeasureCode
e CarrierTrackingNumber Weight
DaysToManufacture
OrderQty
ProductiD ProductLine
SpecialOfferiD Class
UnitPrice Style
UnitPriceDiscount ProductSubcategorylD
LineTotal ProductModellD
rowguid SellStartDate
ModifiedDate SellEndDate
DiscontinuedDate
rowguid
ModifiedDate
Product (Production)
¥ ProductiD ~
Name
D —— ProductNumber
MakeFlag
FinishedGoodsFlag
Color
SafetyStockLevel
ReorderPoint
StandardCost
ListPrice
Size
v

ProductVendor (Purchasing)

¥ ProductiD
¥ BusinessEntitylD
AverageleadTime
. =D to's StandardPrice
Vendor (Purchasing) .
< ” LastReceiptCost
¥ BusinessEntitylD
LastReceiptDate
AccountNumber
MinOrder
Name 24
sy MaxOrder
CreditRating oy
OnOrder
PreferredvendorStatus Ay
> UnitMeasureCode
ActiveFlag
" p ModifiedDate
PurchasingWebServiceURL
ModifiedDate
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ITosrimeB Binangucias BsuecnaBoBuu

IIpakTukym ba3bl TaHHBIX.

IIpakTKyM

B aBTOpCKO# penakuuu

PenakumonHo-u3gaTensckuii oraen Y Hupepcurera MTMO

3as. PO H.®. I'ycaposa
IToagnucaHo K mieuatu

3aka3 Ne

Tupax

Otnevarano Ha puzorpade

62



PenakuuoHHO-U31aTEIbCKUM OTACI
Yuusepcurera UTMO
197101, Cankr-Ilerepoypr, Kponsepckuii mip., 49
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