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METOAUYECKOE OBECIIEYEHHUE JIABOPATOPHBIX PABOT
MO AMCIUIIJIMHE

JlabopaTopnasi paGora 1. Ycranoska npombinieHHoil CYB/{

Ilenv pabomel: NMONYYNTh MPAKTUYECKUE HABBIKM YCTAaHOBKU mNpoMmbinuieHHOW CYBJl u
HACTPOUKH POJIM CYNEPIIOIb30BATENS.

3aoanusn

1. ITpoBectu ycranoBky 1 HacTpoiiky CYB/] PostgreSQL.

2. Co31aTh HOBYIO pOJih 0a3bl TaHHBIX pitek]4.

3. Co3aTh HOBOE MOJKIIIOUEHHUE K CEpPBEPY MO/ MOJIb30BATENEM pitekl4.

4. I3MeHuTh MpUBWIECTUH y posiu pitek /4, 1o6aBUB mpaBa CyepIoib30BaTesl.

5. OpopMHUTE OTUET O MPOJICIIAHHON paboTe.

Memoouueckue yKazanusa K 6bln0JIHEHUI0 3A0AHUTL

3ananme 1. YcranoBka u Hactpolika CYB/] PostgreSQL.

[epeiitu Ha opunmansubiii calT CYBJl PostrgeSQL: Attp.//www.postgresql.org/. Beiopats
B MeHI0: Download, 3ateM - mocieHI0r0 BEpCUI0 MPOTpaMMbI (HA MOMEHT HAIMCAHHUS METOIUYe-
ckux ykazanuit: PostrgreSQL 9.5.4). 13 npeanokeHHbIX BapUAHTOB BBIOPATH OMEPAMOHHYIO CH-
ctemy koMmmbpioTepa (Windows) U pa3psiTHOCTh OlepariioHHON cucteMbl (x86-32 unmu x86-64). B
OTKpBIBIIIEMCSl OKHE HakaTh Download u 3arpy3uTs ¢aiin Ha KOMIBIOTED.

3anycTuth ycTaHOBOYHBIA (aitn. Ha nmpenynpexaenne Windows o0 ycraHoBke (aiina oT-
BETUTH YTBEPAUTEIHHO. Jlaniee MOsSBUTCSA HAYalIbHOE TUAIoroBoe OkHO (pucyHok 1). Haxars Next.

Setup - PostgreSQL

‘Welcome to the PostgreSOL Setup Wizard,

PostgreSQL

Packaged by:
DB

ENTERPRISEDE

< Back | Mexk = | Cancel |

Pucynok 1 — HauanpHoe nuanoroBoe okHo yctaHOBKHU PostrgeSQL

B npornecce nncTamisus He OTMEUEHHbBIE HUKE HACTPOMKH OCTaBIIATH 10 YMOJTYAHUIO.

B okxne Password BBecTH maposib JUisi CymeproJib3oBaTens (superuser) 0a3 NaHHBIX -
postgres. Ilaponb yTOUHUTH y IPENoaBaTeis.

[Tocne 3aBepiieHUs] YCTAaHOBKH IOJI30BATENIO MPEASaraeTcss BO3MOXKHOCTh 3aIllycKa ycTa-
HOBIIIMKA JOMOTHUTENbHBIX kKoMrioHeHTOB CYBJI. Ha nanHOM 3Tamne 3toro He TpeOyercs. B ciydae
HEO0OXOIMMOCTH YCTAaHOBIIKMK MOKHO 3aIlyCTHTh M03Xke B J1I000€e BpeMsi. OTMEHUTE YCTaHOBKY J10-
MTOJIHUTEJIbHBIX KOMIIOHEHT.

[To oKOHYAHMY MHCTAIUTALUN HEOOXOIMMO IIPOBEPUTH PE3yIbTaT YCTAHOBKH, 3aIIyCTHB Cpe-
ny anMuHHCcTprpoBanus pgAdminlIl.
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3aganue 2. Co3nanue HOBOU poyn 0a3bl NaHHBIX pitek]4.

3amath UMs HOBOW poiiu 1o mabnony pitek [N], e N — HOMep cTyneHTa B KypHaie. B
OIMCaHMUH JTA00PATOPHBIX pabOT OyaeM UCIOIB30BaTh UMS pitekl4.

[TogkmounThes k cepepy PostgresSQL 9.5:

- B Opay3epe 00beKTOB BBIACTUTH cepBep PostgresSQL 9.5;

- B KOHTEKCTHOM MEHIO BBINOJIHUTH «[loakitoueHue;

- BBECTH TapOJIb CYNEPIOIb30BATENS postgres (YTOUHUTD y IPENoIaBaTes).

B xoHTEekcTHOM MeHI0 00bekTa «Poiu BXo1a» BbINMOIHUTE «HoBas posby.

Ha Bkmanke «CBoHMCTBa» 3ajgaTh UMsI ponu — pitekl4 (yrouHuTb y mpernonaBatens). Ha
BKJaake «OmnpeneneHue» 3a1aTh naposb (YTOUHUTH y npenoaasatens). Ha Bkiaake «[Ipusuiierun
POJIH» 3a/1aTh BCE MPUBHUIIETUU KPOME CYNEPIIOIb30BATEIS.

BeimonanTs «OK».

Y6enuTbcs B MOSABICHUH HOBOM poiiu B Opay3epe 0ObEKTOB.

[TpokOMMEHTHPOBAaTh KOMAaHy CO3/IaHHs pOH 0a3bl JAaHHBIX .

CREATE ROLE pitekl4 LOGIN
ENCRYPTED PASSWORD 'md588269df70679bd55e9483c468a27707a’
NOSUPERUSER INHERIT CREATEDB CREATEROLE REPLICATION;

3aganue 3. Co3nanre HOBOTO MOJIKIIIOUEHHUE K CEpBEPY MOJI OJIb30BaTeseM pitekl4.

3amath UM HOBOTO cepBepa 1o 1madiony Pitekl4 [N], rme N — HOMep CTyJIeHTa B )KypHaJe.

B onmcanuu nabopaTopHbIX paboT Oynem HCIonb30BaTh uMs Pitek.

[Togkmounthes k ceprepy PostgresSQL 9.5.

Brimonnaute komangy «@aiiny»/«Jlo6aButh cepBepy». Ha Brinagke «CBoiCTBay 3a/1aTh:

Nwms cepBepa — Pitek (yTO4HUTH Y IPETIOIaBATEIs).

Xoct — localhost. Tlopt — 5432.

O6cnyxuBanne DB — postgres.

WNwms nonb3oBarens — pitekl4.

[Taposb — maposk mosib3oBatens pitekl4.

OtxmrounTts pexxuM «CoxpaHATh Napoiib». BeImoaHUTE «OK».

YOeauThcs B MOSBICHUHA HOBOTO cepBepa Pitek B Opay3epe 00BbEKTOB.

CpaBHuTb cocTaB 00bekTOB cepBepa «PostgreSQL 9.5» u HoBoro cepBepa «Pitek».

OTtcoenuHuThCS OT cepBepa Pifek, BBINOIHUB OJHOUMEHHYIO KOMaHAY B €r0 KOHTEKCTHOM
MEHIO.

BrimonHuTh nojakitoueHue K cepepy Pifek, BHIOIHUB OJHOMMEHHYIO KOMaHIy B €ro KOH-
TEKCTHOM MeHI0. BBecTu naposs nonb3oBaredns pitekl4.

OOpatuTe BHHMaHue, 4TO MPH MOJKIIOYEHUH K cepBepy Pitek cucreMa He cripalidBaet
MOJIb30BATENIs], @ ABTOMAaTHUYECKH MPEeIaraeT BBECTH NapoJib I MOJIb30BaTeNs pitek, KOTOPBIN 3a-
JIaH KaK I0JIb30BaTelb IPU CO3JAHUU ITOTO MOJKIFOUEHHUS.

3ananmue 4. VI3MeHneHnve NpuBUIETHI Y pOJH pitek4.

B cnenyromieii maboparopHoii pabore Mbl 0TpaboTaeM TEXHOJIOTHIO PE3EPBHOTO KOMHPOBA-
HUSI 1 BOCCTAHOBJICHUS 0a3bl TaHHBIX.

UToObl MOXXHO OBIJIO BBIMOJIHATH OMNEPAIMI0 BOCCTAHOBJICHUS 0a3bl JNaHHBIX, TpeOyeTcs
NPUBWIETUS CYIIEPIIOIb30BATES.

Jlo6aBbTe npuBmieruto «Cymnepnoab30BaTeiby UIsl poiu pitek]4.

Boeimonuuts nogkimoyeHue k ceppepy «PostgreSQL 9.5», BHINMOIHUB OJHOMMEHHYIO KOMaH-
Iy B €r0 KOHTEKCTHOM MEHIO U BBEJIsl TapOJIb.

B Gpay3epe 00beKTOB BBIACIUTH poiib «pitek14» U OTKpBITH OKHO ee cBOWCTB. Ha Bkiaake

: https://postgrespro.ru/docs/postgresql/9.5/sql-createrole.html
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«[IpuBunerun ponu» BKIOYUTH NPUBUIETHIO «CyIEPIIOIb30BATEIb.

Bonpocwl 0nsa noozomoexu K 3augume 1adopamopHoil padomot
1. Kaxkoii caiit siBnsiercsa opunmanbabiM caiitom CYBJ] PostrgeSQL?
2. JIns KaKkuX OTEpalMoOHHbIX cHcTeM cylecTByoT aucTpuOytuBsl CYB]l PostrgeSQL?
3. Kakue ycnoBust ucrnionib3oBanus mpeaycMoTpensl PostgreSQL License?
4. Kakue HacTpOHKH HEOOXOIUMO BBITOIHUTH Mpu yctaHoBke CYB/] PostrgeSQL?
5. KakuMm o6pa3om mocie oKoHYaHUs mpoliecca ycTaHOBKH 1 Hadania pabotsl ¢ CYBJ PostrgeSQL
MOKHO YCTaHOBMTb JOIOJHUTEIbHBIE KOMIOHEHTHI?
6. Uto B PostrgeSQL monumaercs moj kjractepoM 0asbl JaHHBIX?
7. Yto Takoe poiib 6a3bl JaHHBIX?
8. Kak co3ngaTe HOBYIO poJib?
9. Kakue npuBmiIeruu peKOMEHIyeTCsl yCTaHABIUBATh Ul POJIX 0a3bl JaHHBIX?
10. Kakue aTpuOyTsI poJieii Bbl 3HaeTe?
11. MoXHO 1 1OCJIe CO3aHusI PO U3MEHUTH 3HAUCHUS €€ aTpuoyT?
12. IlpokOMMEHTHPYHTE KOMaH1y CO3/TaHUsI HOBOW POJIH.

JlaGoparopHasi padora 2. KondgurypupoBaHue M HACTPOHKA ONEPANMOHHON Cpeabl
npomsbinuieHno CYB/]

I]eny padomper: NOTY4INTh NPAKTUUECKUE HABBIKM KOH(UTYPUPOBAHUS U HACTPOMKH ornepa-
IIMOHHOM cpeasl mpombiiuieHHONH CYB/I, a Taxke pe3epBHOrO KOMUPOBAaHUS U BOCCTAHOBIICHHS Oa-
3bl IaHHBIX.

3adanusn

1. Co3ngaTh HOBOE TaOIMYHOE TPOCTPAHCTBO Prkl4.

2. Co3natb HOBYIO 0a3y nanusix OMTC.

3. Co3nath pesepBHyto komuto 0a3bl JaHHBIX OMTC 1 BBIMOJHUTH OMEPAIMIO BOCCTAHOB-
JIEHUs 0a3bl TaHHBIX.

4. ObopMHTH OTUET IO MPOICTIaHHOMN padoTe.

Memoouueckue ykazanus K 6bIn0JIHEHUIO 3A0AHUIL

3ananue 1. Co3nanue HOBOTO TaOJUYHOTO MPOCTPAHCTBA ptkl4.

Ha mucke C:\\ co3gaTh Karagor HOBOTO TaOJIMYHOTO MTPOCTPAHCTBA —

C:\Program Files\PostgreSQL\9.5\data\ptk14 (yTo4HuTh y TIperiofaBaTes).

B koHTekcTHOM MeHIO 00bekTa «TabnuYHbple MPOCTPAHCTBA» BBIMOJHUTH «HOBBIA
tablespace...».

Ha Bxnangke «CBoiicTBay 3a0aTh:

- UMS TaOJIMYHOTO TIPOCTPAHCTBA — ptkl4 (YTOUHUTH Y IpenojaBarTess);

- BIanenen — pitekl4.

Ha Bxnamke «OmpeneneHue» 3alaTh KaTaJOl HOBOTO TaOMWYHOTO MPOCTPAHCTBA —
C:\Program Files\PostgreSQL\9.5\data\ptk14 (yTO4HUTH y IpENIO1aBaTEIIA ).

Boinonauts «Ox».

YO6eauThes B MOSBICHUHA HOBOTO TaOJIMYHOTO MTPOCTPAHCTBA B Opay3epe 00bEeKTOB (PUCYHOK
2).
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= CeoilcTBa | CTAaTWCTMKA | 3aBMCHMOCTM 3aBUCAMEIE
TPyMnel cepEepos

= Q Cepeepel (1) CeoiicTBo SHaueHe
=- [ PostgresqL 9.5 (ocalhost: 5432) . pticts
+-| =] Basel AaHHbx (1) om 16401
=%, TafinuuHele NpocTpaHcTEa (3)
pg_default
pg_global

Bnaneney pitek14

MecToHaxowAEHHE C:'Program Files\PostgreSQL\3. 5\data\ptk 14
ACL

KoMMeHT apMil

Mpynnoesie ponu (0)
= Pond Bxoga (2)

4 .

Manens 5QL
-- Tablespace: ptkld

—-- DROP TABLESPACE ptkld

CREATE TABLESPRACE ptkld
OWNER pitekld
LOCATION "C:\\Program Files\\PostgreSQL\9.5\‘\data\\ptkld4';

Pucynok 2 — bpaysep 00bexToB PostrgeSQL

[TpokOMMEHTHUPOBATH KOMaHy CO3/IaHUsI TAOTUIHOTO IPOCTPAHCTBAS.
CREATE TABLESPACE ptkl4
OWNER pitekl4
LOCATION 'C:\\Program Files\\PostgreSQL\\9.5\\data\\ptk14';

3amanue 2. Co3xanne HOBOI 0a3bl maHHbIX OMTC.

3anate UM HOBOH 0a3bl JaHHBIX 110 madiony OMTC [N],

rae N — HoMmep CTYJeHTa B KypHaJe.

Wwms Habupaiite natununeid. B onucanum nmabopaTopHbIX paboT ucnonsizyercs ums OMTC
(bykevl anenutickozo anighasuma).

Ha naGoparopHoM mpakTHKyMe Mbl OyJeM pa3pabaThiBaTh IEMEHTH aBTOMAaTH3UPOBAaHHOM
nH(OPMALIMOHHON CHCTEMbI OOecrieueHus Mpoliecca OKa3zaHUsl YCIYT MO MOCTaBKaM MPUPOIHOTO
ra3a, a IMEHHO MOJICUCTEMBI, 00ECIIEUNBAIONICH MOICPKKY EATEIHPHOCTH OT/ENa MaTepHabHO-
TEXHUYECKOr0 CHAa0XEeHHsI PETMOHAILHOM ra3opacipeesIuTeIbHON KOMIIAHUU 10 TUIaHUPOBAHUIO
TEKYIIero peMoHTa obopynoBanus. [logpoOHee mocTaHOBKa 3a7aun OyneT paccMOTpeHa B Jiabopa-
TOpHOI padote 5-6.

Jlis co3manusi HOBOUM 0a3bl TAaHHBIX BBIMIOIHUTE CIEAYIONIYIO MOCIEI0BATEILHOCTh JCH-
CTBUH.

B koHTekcTHOM MeHIO 00beKTa «ba3bl JaHHBIX) BRIMONIHUTE «HoBast 6a3a JaHHBIX...».

Ha Bxnanke «CBoiicTBa» 3a1ath: uMs 06a3bl naHHbIX — OMTC; Bnanenen — pitekl4.

Ha Briagke «OmnpeneneHue» 3aiaTh: KOJAUPOBKA — OCTaBbTE MO YMOJIYAHUIO; MIAOIOH —
postgres; TAOIIMYHOE TIPOCTPAHCTBO — ptkl4.

Boinonauts «Ox».

YOeauThes B MOSBIICHUN HOBOM 0a3bl TaHHBIX B Opay3epe 00BEKTOB.

[TpokOMMEHTHPOBATh KOMaHly CO3/1aHus 0a3bl TaHHBIX**.

CREATE DATABASE "OMTC"
WITH OWNER = pitekl14
ENCODING = "UTF8'
TABLESPACE = ptkl4
LC COLLATE = 'Russian_Russia. 1251’

i*https://postgrespro.ru/docs/postgresql/ 9.5/sql-createtablespace.html
https://postgrespro.ru/docs/postgresql/9.5/sql-createdatabase.html
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LC CTYPE = 'Russian_Russia. 1251’
CONNECTION LIMIT = -1;

3ananue 3. Co3gaHue pe3epBHON KOMTMU M BOCCTAHOBIICHHE 0a3bl JaHHBIX.

3aoanue 3.1. Coznath pezepBHYIO Komuio 6a3bl JanHbIXx OMTC.

[TonxmounThest K cepBepy Pitek, BBIIOIHUB OJHOUMEHHYIO KOMaHIy B €ro KOHTEKCTHOM
MEHIO Y BBEJISl IAPOJIb.

B 6pay3epe 06bexToB BoIeauTh 06a3y qaHHBIX OMTC 1 B KOHTEKCTHOM MEHIO BBITIOJTHUTH
koMmaHny «Pe3epBHas Komus ...»

VYkazatb nyTh U UM (¢aiina, B KOTOPbII OyneT 3anucaHa Konus (yTOYHHUTh y IperojaBare-
s1).

Y CTaHOBUTH CTENEHDb CxaTUs B nuanazone 1-9. OcranbHble HACTPOMKH OCTaBUTH MO YMOJI-
YaHUIO.

Brimonuuth koManay «Pe3epBHas KOMUs».

Y0enuthes, 94To omnepalis pe3epBHOr0 KOMMPOBaHUS BIMOTHEHa 6e3 omubok. B aToMm ciy-
yae nocieqHuM Oynet coobenue: «lIpouecc BepHy ko Bbixoaa 0».

BeimonHuTe KOMaHy «3aBepuieHO». YOenuThesl B MOABICHUH (aiiya pe3epBHOM KOMHUU B
3aIaHHOM MECTE.

3aoanue 3.2. BocctanoButh 0a3y nanubix OMTC u3 pe3epBHON KOMHH.

AJTOPUTM BOCCTAaHOBJICHHS MOYKET OBITh CIICTYFOIITHI:

- yIaIUTh BocCcTaHaBnuBaemyto 6asy OMTC;

- OTKJIFOUHUTHCS OT CEPBEPA;

- IOJKJIFOUUTHCS K CEPBEPY C IIPaBaMU CYNEPIIOIb30BaTEIs;

- CO3aTh «IIYCTYyIO» 0a3y JaHHBIX C TEM K€ UMEHEM U TeMH e IapamMeTpaMH, YTo U BOC-
CTaHaBIMBaeMas 0a3a;

- BBIIIOJIHUTH ONEPALIMIO BOCCTAHOBIICHMUS.

3ameuanue: MOXHO HE yIasITh, a IEPEUMEHOBATh BOCCTAHABIIUBAEMYIO 0a3y JaHHBIX, W3-
MEeHUB UMs 0a3bl Ha BKJIaake «CBOMCTBay. A yJaluTh EPEUMEHOBAHHYIO 0a3y yKe MOcCIe yCIell-
HOT'O BOCCTAHOBJICHUSI.

B Opayzepe 00bekTOB BbLIEIUTh 0a3y maHHbIX OMTC M B KOHTEKCTHOM MEHIO BBIITOJTHUTH
KOMaHAy «Y IalIATh

OTkiro4aTbest OT cepBepa B JAHHOM Clyyae HET HEOOXOAMMOCTH, TaK Kak ISl MOJIb30BaTe-
s pitek 14 Mbl 3a1anu npuBmiIeruio «Cymneprnonab30BaTeNb.

Co3nath HOBYIO «ImycTyto» 6a3y manHbix OMTC, kak 3T0 ObUIO CIENaHO MPU BHITTOJHCHUH
3aaHus 2.

B Opayzepe 00bekTOB BbLIEIUTh 0a3y maHHbIX OMTC M B KOHTEKCTHOM MEHIO BBIITOJTHUTH
KomaHay «BoccTaHOBUTBY»

VYka3zare nyTh ¥ uMs (aiia, U3 KOTOpOro OyJeT BOCCTaHOBJICHA 0a3za JaHHBIX. OcTambHbBIE
HaCTPOMKHU OCTaBUTh MO YMOJYAHHUIO.

BeinonauTs KOMaHy «BOCCTaHOBUTEY.

VYbenutbes, 4TO onepanys BOCCTAHOBIICHHUS BbINOJNIHEHa 6e3 omubok. B aTom ciydae mo-
cieqHuM Oyzet coobmenue: «lIpouecc BepHy Ko Bbixoaa 0».

BoinonHuTh KOMaHay «3aBEpIICHOY.

B KOHTEKCTHOM MEHIO cepBepa BBHIMOIHUTH KoMaHay «OOHOBUTHY. [IpoBepuTh mosiBieHHE
BOCCTAHOBJICHHOMN 0a3bl.

3ameuanue:

B npouecce BrImonHeHMs 1a00paTOpHBIX paboT, KypcoBoi paboThl BaM MOTpedyeTcs mepe-
HOCHUTbH 0a3bl JAaHHBIX C OJHOIO KOMIBIOTEPA Ha JPYroi. DTa onepaiusi HECKOJIbKO OTJIMYAeTCs OT
MIPOCTO OMEPAIUH PE3CPBHOTO KOMUPOBAHUS/BOCCTAHOBIICHHUSL.

18



Hanpasnenue noocomosxu 09.03.03 «Ilpuxnaonas ungopmamurar
Ipoghunv «Ilpuknadnas uH@Gopmamuxa 6 MONIUGHO-IHEPLEMUYECKOM KOMIIEKCEe)
Memoouueckoe obecneuenue PIT]] B1.B.10 « Aomunucmpuposanue npomviuirennvix CYB»

AJropuTM nepeHoca 06a3bl JAHHBIX C OJHOTO KOMIBIOTEpA Ha JPYroi MOXKET OBITH ClIEdy-
OIINM.

Ha kommnbrorepe Ne 1:

- CO371aTh PE3EPBHYIO KOMHIO 0a3bl JAHHBIX HA BHEIITHUH HOCHTEIb.

Ha xommnbrorepe No2:

- CO371aTh TaKHe )K€ KaK Ha KOMIbIoTepe 1:

- MOJIKITIOYCHHUE K cepBepy (He 00s3aTenbHo);

- poutb BrasienbLa 0a3bl TaHHBIX;

- TaOJIMYHOE IPOCTPAHCTBO 0a3bl JAHHBIX;

- «@1ycTyio» 0a3y NaHHBIX;

- MOJIKITIOYMTHCS K CEPBEPY € MpaBaMH CYIEpIOIb30BaTEIS;

- BBIIIOJIHUTB TPOIETyPY BOCCTAHOBJICHUS 0a3bl JaHHBIX C BHEITHETO HOCHTEIIS.

Bonpocwel ona noozomoeku K 3augume 1a00pamopHoul padomal
1. Inst yero npenHa3HavyeHbl TaOJIMYHBIE IPOCTPAHCTBA?
2. Kak co3mate HOBOE TaOJIMYHOE TIPOCTPAHCTBO?
3. Kakue mapameTpsl 3a1al0TCS IPU CO3JJaHUU HOBOT'O TAOJIMYHOTO MPOCTpaHCTBA?
4. TIpoKOMMEHTHPYHTE KOMaHIy CO3/IaHUsI HOBOT'O TaOJUYHOTO MPOCTPAHCTRA.
5. Yro coboit mpencrassier 6a3za maHHbIx PostgreSQL?
6. Uto Takoe cxema, KakoBO Ha3HaueHue cxeM B PostgreSQL?
7. Kak co3naTh HOBYIO 0a3y JaHHBIX?
8. Kakue mapameTpbl 3a1at0TCs TIPU CO3/IaHUH HOBOM 0a3bl TaHHBIX ?
9. [IpokOMMEHTUPYITE KOMaHy CO3/aHus 0a3bl JAHHBIX.
10. KakoBa mociie1oBaTeIbHOCTh ICUCTBUI MPH CO3/IaHUN PE3EPBHON KOMMU 0a3bl JaHHBIX ?
11. KakoBa mocnenoBaTebHOCTh IEHCTBUH MTPH BOCCTAHOBJICHUH 0a3bl TaHHBIX W3 PE3EPBHOU KO-
nuu’?
12. Kakue mpaBa JOJDKHBI OBITH Y MOJIB30BATENS IS CO3/JaHUS PE3epBHON KOMHMU 0a3bl TaHHBIX?
13. Kakue mpaBa JOJKHBI OBITh Y MTOJIH30BATENIS ISl BOCCTAHOBIICHUS 0a3bl JaHHBIX?
14. Bel cnenanu 1oMa 4acThb 3alaHUM 1TabopaTOpHOI paboThl, KaKhe IEHCTBUS BBl JOJKHBI BBITION-
HUTB, YTOOBI MPOJAEMOHCTPUPOBATH MPENOaBaTEN0 CBOIO pabOTy Ha KOMIBIOTEPE B HHCTUTYTCKOM
KJacce?
15. MoXHO 11 CO3aTh PE3EPBHYIO KOIMUIO 0a3bl TaHHBIX COXPAaHEHHEM Ha JIPyroM Hocutene Qaii-
JIOB KaTtayiora TabJIMYHOT0 MPOCTPaHCTBA 0a3bl JaHHBIX?

JlabopaTopnasi pabora 3. KonpurypupoBanune CTpyKTypbI 62351 JaHHBIX
Ileny pabompl: 1ONYyYNTHh NPAKTUUECKUE HABBIKM KOH(MUI'YpPUPOBaHHS CTPYKTYpbl 0a3bl
naHHbIX pombinuieHHON CYB/I.
3aoanusn
. IIpoBectn ananu3 npeameTHon obnacTi. KOHKpeTH3MpOBaTh MOCTAaHOBKY 3aa4H.
. Pazpaborate cTpykTypy 0a3bl JaHHBIX.
. IlocTpouTh CXE€My NaHHBIX.
. Co3nath TabmuIly moapas3aeincHui.
. 3aroTHUTH TAOIUILY MTOAPA3/IeNCHUH JaHHBIMU.
. Co3gaTh Tabnmuiry cmucka 000py10BaHHMs.
. 3aroHUTH TaOIMUILY CIMCKa 000pYJOBAHUS METOI0M UMITOpTa JAaHHBIX U3 (aiina.
. Co31aTh U 3aM0JIHUTH TaOJIUIy 3alIaCHBIX YaCTEH ISl pEMOHTA.
. OdopmHTB OTUET MO MPOICTAHHOM padoTe.
Ilocmanoeka 3a0auu
CpenctBamu CYB/[ PostgreSQL pa3paboraTh 351€MEHTHl aBTOMaTU3UPOBAaHHON HH(pOpMa-
IIUOHHOW CHCTEMBI 00eCTIeUeHHsI ITpoLecca OKa3aHMs yCIyr 10 MOCTaBKaM MPUPOJHOIO Tasa.

O 00 1IN DN K W~
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HaunmeHnoBaHue KOMILIEKCa 3a/1a4: TUIAHUPOBAHKE U TIOJTy4eHUE HEOOXOJMMBIX PECYPCOB.
Peanuzyemas pynkuus: npuoOpeTeHrne MaTepuanoB, KOMIUIEKTYIONIUX U 3allaCHBIX YacTel.
Peanusyemast 3a1aua: miaHupoOBaHUE TEKYIIETO PEMOHTA.

Memoouueckue yKazanus K 6bln0JIHEHUI0 3A0AHUTL

3ananue 1. AHaim3 npeaMeTHol obmactu. KoHkpeTnsamus TOCTaHOBKH 3a1a4yH.

CpenctBamu CYB/[ PostgreSQL pa3paboraTh 31eMEHTH aBTOMAaTU3UPOBAaHHON HH(pOpMa-
[IMOHHOW CHUCTEMBI OOecreueHus IMpolecca OKa3aHUs YCIYT MO MOCTaBKaM MPUPOJHOTO Tasa, a
UMEHHO TIOJCHCTEMbI, O00ECIeUYHBAIOMICH MOANEPKKY MACSITEIbHOCTH OTHAENa MaTepHalbHO-
TEXHUYECKOr0 CHAa0XEHMsI PETMOHAIbHOM ra3opachpeesIuTeIbHON KOMIIAHUU 10 TUIaHUPOBAHUIO
TEKYIIIETO pEMOHTa 000pyIOBaHUSI.

[Toncucrema nomkHa 00ECIeUnBATh BHITIOJHEHUE CIEAYIOMUX (PYHKIINMA.

1. Y4er 3asBOK OT NOJpa3AeIeHUI Ha 3allacHbIE YaCcTH sl PEMOHTA.

2. [IpegocraBiaeHHE OTYETOB.

Ha ocHoBe aHanm3a mpeaMeTHON 00JacTH COCTaBUTh M MPUBECTH B OTUYETE MEPEUCHb PEaln-
3yeMbIX JEUCTBUH MO 00paboTKe MH(OpMAIMU, TaKMX KaK BBIBOJ CIIMCKAa PYKOBOJUTENEH BCEH
MoApa3AesieHuid, BHIBOJ CIIMCKA 3asBOK Ha 3aM4yacTd JUIsl pEMOHTa OT HECKOJIbKHUX 3a/JIaHHBIX TOJI-
pas3esieHni, MoJiydeHue CIucKa Mojpa3ieleHuil ¢ ykazaHueM TpeOyeMoi CyMMbl Ha 3al4acT IS
pEMOHTA 32 3aJlaHHbIN JMAaNa30H J1aT PEMOHTA C MOJIBEICHMEM MTOrOBOM CyMMBI 3aTpaT Ha 3amya-
CTH U Jp.

3ananmue 2. Pa3paboTka cTpyKTyphl Oa3bl JaHHBIX.

baza mannbix OMTC npenctaBisieT coOOW pPeNIMOHHYIO 0a3y MaHHBIX, COCTOAIIYIO W3
Ta0JIUIl U CBSI3eU MEXKIYy HUMH. AHAIHU3 MPEAMETHON 00JIaCTH MOKA3bIBAET, YTO JJISl PEIICHUS T10-
CTaBJICHHOM 3a1auu 6a3a TaHHBIX J0JKHA COJEPKATh CleAYIoNne TaOIuIbL.

Taomuna 1 — Crmcok tadiui 6a3sl JaHHBIX

Ne HNms Tabaunbl Ha3znauenmue
n/n
1 podrazdelenia Cnmcok nonpasieeHui
oborudovanie Crmcok razopacrpeneIuTeNIsHOT0 U OBITOBOTO Ta30BOTO 000pyI0-
BaHUS
3 zapchasti Criucok 3amyacrteit 1st peMoHTa 000pyIOBaHHUs
4 zaiavki Vet 3as1BOK Ha 3amacHbl€ YaCTU OT CTPYKTYPHBIX MOApa3IeTICHHUI
Ha MPOBEJICHUE PEMOHTA

B Tepmunax PostgreSQL mosist TabmuIibl Ha3pIBAalOT KOJIOHKAMHU, a 3aITUCH — CTPOKAMH.

PexomenayeMplii iepedeHb KOJIOHOK TAaOJIHII MPECTaBICH B TabauIie 2.

Tpebyercs pazpaboTaTh U MPUBECTH B OTYETE MOJHYIO CTPYKTYpY TaOnuil 0a3bl JaHHBIX,
nepeYeHb He0OXOIMMBIX CBEJICHUH NpeACTaBiIeH B Tabnuue 3.

OcHoBHBIE cTaHAapTHBIC TUIIBI TIoJel PostgreSQL moxpoOHO omucaHbl B CIPaBOYHOM TMO-
nepxke CYBJITT.

Haubosnee yacTo NpuMeHSIOTCS CIIEAYIOIINE THITHI TAaHHBIX:

- integer IS LIEIIBIX YHCET,

- numeric sl YUCeT, KOTOPBIE MOTYT OBITh APOOHBIMH,

- fext 1A TEeKCTOBBIX CTPOK,

- date nns jar,

- time 171 BpEMEHHU,

- timestamp JJ11 3HAYCHU, BKIIIOYAIOIINX ATy U BpEMSL.

™ https://postgrespro.ru/docs/postgresql/9.5/datatype
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3ananue 3. [locTtpoeHne cxembl TaHHBIX.
CxeMy TaHHBIX CO3JalTE CAMOCTOSATEIBHO.
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Tabmuma 2 — [epeuens noneit (KoJIOHOK) TabIuI] 0a3bI TaHHBIX

Ne | MM KOJIOHKH Ha3nauyenue Ne \ MM KOJIOHKH | Hasnayenue
Tabnumua podrazdelenia Tabnumua oborudovanie
1 | id podrazd Wnentudukarop 1 | id oborud Wnentudukarop
CTPOKH CTPOKH
2 | naimenovanie HaumenoBanue noj- 2 | naimenovanie HaumenoBanne 0060-
paszieneHus pyJIOBaHUs
3 | adres Anpec 3 |tip Tun/mapka  o6opy-
JTIOBaHUS
4 | rukovoditel damuinus, THULMA- 4 | srok Cpok ciryx0bI (J1eT)
JIbl PYKOBOJMTEIIS
Tabnuma zaiavki Tabnumua zapchasti
1 | id zaiavki Unentudukarop 1 | id_zapchasti Wnentudukarop
CTPOKH CTPOKH

2 | nomer

Howmep 3asBku

2 | naimenovanie

HaunmenoBanue 3amn-
qJacTH

3 | id _podrazd zaiav

LleneBas KoIOHKA.
3HaueHue UACHTH-
¢dukaTopa cTpoku
TaOJIUIIBI
podrazdelenia

3 |tip

Tun/mapka 3amuactu

4 | id oborud zaiav

Ilenesas konoHka.
3HayeHuEe UJCHTH-
(uKaTopa CTpOKH
TaOJIALBI
oborudovanie

4 | fasovka

Eanuuna moctaBku

5 |id_
zapchasti_zaiav

LleneBas KoIOHKA.
3HayeHue UACHTH-
¢dukaTopa cTpoku

Ta0auIEl Zapchasti

6 | kol vo

KonuuectBo equuuil
IMOCTaBKHU

7 | cena_plan

[Inanupyemas niena
3aI4acTi

8 | data_remonta

[Inanupyemas nata
peMoHTa

Ta6muma 3 — Ilepeuenn

TpeOyeMbIX CBEJCHUHN MO CTPYKTYpE TaOIUI] Oa3bl TaHHBIX

Ne | HUmMeA KOJOHKH

Tun
JAHHBIX

Jlnuna

Orpannyenus

Ilpumeyanue

(Ha3HA4YeHHE KOJOHKH)

3ananue 4. Coznanue TabIMIIbI TOAPA3ACICHUH.
ITopsimox nelCTBUM NpU CO3AAHMU U MPOTPAMMHUPOBAHMU CTPYKTYPhI TaOIMIIBI BBITJISIIAT

ClIeyIoImuM 00pa3oMm:

- CO34aThb IOCICAOBATCIBbHOCTb JJId 3allOJIHCHHA YHHKAJIBHBIMH 3HAYCHUSAMHA MOJICH-

UACHTU(PUKATOPOB CTPoK Tuna nepsuuHbi K104 (PRIMARY KEY);
- CO3/1aTh TaOJUILY;
- 100aBUTH B TaOIMIly KOJIOHKH;
- 3a71aTh OTPAHUYEHUS [T KOJIOHOK.
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3aoanue 4.1. Co3naTh MOCIENOBATEIbHOCTD Seq podrazd nisl 3amoNHEHUs] YHUKaJTbHBIMU
3HAYCHHUSIMU KOJIOHKH id_podrazd.

B nepeBe 00bexToB 0asbl maHHbIXx OMTC Bblnenuth 00beKT [locniedosamenvhocmu U B
KOHTEKCTHOM MEHIO BBINMOJIHUTH KoMaHay «HoBas mocienoBaTenbHOCTD ...». 3aqaTh CBOMCTBA U
OTIPEACTUTH apaMeTPhI MOCIEI0BATEIILHOCTH.

3aoanue 4.2. Co3natb Tabnuny podrazdelenia.

B nepeBe 00bekToB 6a3bl fanHbIX OMTC BbIAENUTh 00bEKT Tabauysi U B KOHTEKCTHOM Me-
HIO BBITIOJHUTH KoMaHay «HoBas Tabmuma ...». 3agaTh CBOMCTBA TaOMITEL. 3aAaTh TAOJIUYHOE TIPO-
CTPaHCTBO (KaTaJyor, rae OyaeT XpaHuTbes (aitn Tabnuiibl) - ptkl4 (yTOUHUTD y MIPEToiaBaTes).

3aoanue 4.3. 1o0aBUTH B TAOJIUITY KOJOHKH.

Jlo6aButh B Tabnuuy podrazdelenia xonoHKy id podrazd — waeHTUdUKATOp CTPOKH. 3a-
JaTh CBOWCTBA KOJIOHKHU id podrazd. Ha Bkimagke «OmpeneneHue» yCTaHOBUTH «3HAdeHUE IO
yMom4aHuoy - nextval('public.seq podrazd’).

nextval — onHa u3 QyHKUIUN A7 pabOThI ¢ MOCIEA0BATEIbHOCTIMH, YBETUUUBACT TEKYILEe
3HAUEHUE TOCIEeNOBATEIILHOCTH Seq podrazd v BO3BpaIIaeT HOBOE 3HaUCHUE, O0ECTIeunBas TaKUM
o0pa3oM HapalMBaHWE 3HAYCHHH KOJIOHKH id podrazd ¢ WCTIONb30BaHUEM TOCIEI0BATEIIHHOCTH
seq podrazd B MOMEHT BBOJIa HOBOI CTPOKH.

JloGaBUTh KOJIOHKH naimenovanie, adres, rukovoditel.

3aoanue 4.4. 3anaTh OrpaHUYCHUS IS KOJIOHOK.

3amare orpannuenne PRIMARY KEY mns xononku id podrazd — naentuduxaTop cTpo-
ku. OTKpBITh «CBOMCTBa» 00BbeKTa Tabnuua podrazdelenia. Tlepeiitn Ha BkIaaky «OrpaHudeHus».
Bri6pats «llepBuunsiii kitou» (PRIMARY KEY). Bemonuute «J{o6aBUTHY.

Ycranouth orpannueHue yHukanbHocTH (UNIQUE) mia moneit naimenovanie, adres u
rukovoditel.

3ananmue 5. 3anonHeHue TabIUIBI TOAPA3ACTCHUNA JTAHHBIMU.

B srom 3aganuu Mbl 0TpaboTaeM JABE TEXHOJIOTMH BBOJIA/pelaKTUPOBAHMS TaHHBIX B TaOJIH-
e:

- NpU TOMOUIM YTHJIHMTHI TPOCMOTpa/peNaKTUPOBAaHUs JaHHBIX, BXOJSIIEH B COCTaB
PgAdminlIl;

- BeimoHeHneM koMaH bl SQL B yrriute « AHCcTpyMeHT 3ampocoBy PgAdminlIl.

[TpumepHoe conepkumMoe TabuuLbl podrazdelenia MOTyYUTh y MPETIOIaBATENS.

3aoanue 5.1. BBog naHHBIX B TAOIUIly TPH TMOMOIIX YTHJIMTHI TPOCMOTPA/peaaKTUPOBAHUS
nanHbeix PgAdminlIl.

B nepeBe o6bekToB Tabmmubsl OMTC Beiaenuth Tabnuiy podrazdelenia 1 B KOHTEKCTHOM
MEHIO BBITOTHUTH koMaHy «IIpocmoTp nanHBIX/IIpocMOTp BCeX CTpok». 3amodHEHUE CTPOK JaH-
HBIMH OCYIIECTBUTH B OKHE «PenakTupoBaHie JaHHBIX ...».

O>xuzaeMblil pe3yapTaT IPECTABIIEH HA PUCYHKE 3.

E Pe naktiporanme nanHbix - Pitek (localhost:5432) - OMTC - public. podrazdelenia

Mafin Mpagka BuA  VHCTPYMEHTEL 7
=] N3 ¢ | He orpaHiusHl &
id_podrazd naimenovanie adres rukovoditel
[PK] integer text text text
1 AU «['as 0BIacTEs r. O6macTe, ya. Tropasesa, O. L5, [oranoe M. 4.
2 Z HOTIAT E D. [EMHCR r. NEMHCE, ¥N. ComEeusad, O. 54 Kopuysos A.IL
3 3 $UDIANT E D. AHDAPOEO r. Aurapogo, ¥i. CeeepHad, m. 29 Oopoxok &.B.
4 4 duman B r. OyBpoRmes r. Oybposmeows, I Mwmaz, o. 4 $rwooomos 0.E.
5 5 $wman & 0. URoos p. lmmoe, yn. BocTogmas, m. 31 Epackro H.H.
*

Pucynox 3 — 3anosHeHne TaHHBIMU CTPOK TaOIUIbl podrazdelenia
3aoanue 5.2. Bron/PenaktupoBanue JaHHBIX B TaONHIlE BBITOJHEHHWEM KoMaHabl SQL B yrumute

«HCcTpyMeHT 3anpocoB» PgAdminlIl.
Jnis noGaBnenwust (BCTaBKM) 3aliCH B TaOIuUITy cykuT orieparop INSERT:
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INSERT INTO umsaTabauywl (cnucoxHmenKononok) VALUES (cnucox3nauenuii)

— BCTaBJISIET MYCTYIO 3alKMCh B TaOmuy umsalabauysi ¥ BBOIUT B CTOJONBI cnucoxMmenKononox
3HAUEHUS U3 CIUCKa cnucok3uayenutl. Ilpyu 3ToM B mepBbIi cTonben u3 cnucoklmenKononok BBO-
JUTCSI TIEPBOE 3HAUCHUE U3 CNUCOK3HAweHull, BO BTOPOH CTOJI0CI] — BTOPOE 3HAYCHHE U T.1I.

3ananue 6. Co3ganue TabIUIBI CO CITUCKOM 00OpPYIOBaHMUS.

CaMOCTOSTEINILHO:

- co3JaTh TOCIJIECIOBATEIBHOCTh Seq oborud nis 3amoOHEHUS YHUKAJIbHBIMH 3HAYEHUSIMH
KoJIoHKH id _ oborud,

- co3nath Tabnuity oborudovanie.

3ananue?. 3amomHeHue TAaONUIBI CHMCKAa OOOPYIOBAaHHMS METOJOM HMIIOpTa JAAHHBIX M3
¢aiina.

DTOT MeTo YacTo OBIBaET OYECHBb YINOOHBIM, HO TPeOyeT aKKypaTHOCTH M TOYHOCTH HCIIOJI-
HEeHMsI. MBI pacCMOTpPUM €ro Jis ciiydast uMIopra u3 tadbmuis! Excel.

ANTOpPUTM MMITOPTA JAHHBIX U3 (paiiya BRITIIAIUT CIEAYIONUM 00Pa30M.

7.1. llonroroButk Tabmuity Excel k ummopty.

TpeboBanus k Tabnuie Ha padouem nucte Excel:

- CTOJIOIBI JOJKHBI HIMETh T€ YK€ 3ar0JIOBKH, YTO M KOJIOHKH Tabmuibl PostgreSQL;

- TUIIBI TJAHHBIX B CTOJOIAX TOJKHBI COBMAIATh C TUIIAMU JAHHBIX B KOJIOHKAX;

- IOJKHBI COOJIIOJIAThCSl OTPAaHUYEHUS, YCTAHOBJICHHBIE 711 KOJIOHOK, HalpuMep, CToJI0el]
MEPBUYHOTO KJII0Ya HE JOKHO COJEpkKaTh TyOIUPYIONINX 3HAUYCHUM;

- HE JIOJDKHO OBITh MYCTHIX SA4Y€EK, HAPUMeEp, /Ul MYCThIX TEKCTOBBIX slU€EK MOXKHO BBECTH
CUMBOJI TUDE.

[TpumepHOe conepkxuMoe TabIHIbl oborudovanie MONIYIUTh y TIPENIOIaBATEIS.

7.2. Coxpanuth pabounii mtuct Excel B popmare Tekcra Unicod.

7.3. C momo1pto pemakTopa notepad npeodpa3zoBath TeKCT B hopmare Unicod B daiin dop-
MaTa csv ¢ KoqupoBKoi UTF-8 1 pa3ieuTeNneM «;».

Komuposka UTF-8 mo3BoisieT n30exaTh MPOOIEMbI ¢ UMIIOPTOM CIICIIHATBHBIX CUMBOJIOB.

I'maBHOE TpeboBaHue K (ailiy csv — OTCYTCTBUE JIUIITHIUX CUMBOJIOB.

B mpuHImne MoXXHO HCNONB30BaTh B KauecTBE pa3leiuTeNss CHUMBON TaOynsauuu(tab].
PgAdminlll no3Bossier UMIIOPTHUPOBATH TaHHBIE U3 TaKkoro Qaiina. [Ipocto B ciiyuae B pazaureneM
«» JIerde MpociaeInTh OTCYTCTBHE JUIIHUX CUMBOJIOB B (paiiie csv.

7.4. OcyliecTBUTh UMIIOPT JAHHBIX B TAOIUILY.

B nepese o06nektoB Tabmuiet OMTC Beiaenuth Tabmuny oborudovanie. B KOHTEKCTHOM
MEHIO BBITIOTHUTH KOMaHTy « MIOPT...»

3ananue 8. Co3ganue U 3aM0THEHUE TaOIUIIBI 3aMIaCHBIX YaCTEeH JJIT pEMOHTA.

CamocTrosiTenbHO:

- CO37aTh MOCIIE0BATEIbHOCTD Seq zapchasti 1Jis 3all0JIHEHUS YHUKAJIbHBIMUA 3HAYEHUSIMU
KOJIOHKH id_zapchasti,

- cO3/1aTh TaOIUILy zapchasti;

- 3aMOJIHUTH TAOMUIy JaHHBIMU (TIPUMEPHOE COAECPKUMOE TAOMUIbl zapchasti IOTYUYUTh Yy
MIPENO/1aBaTeIs )

Bonpocwul ona noozomoeku K 3augume 1a00pamopHoul padomal
1. Yo Takoe THI JaHHBIX ?
2. HazoBuTe OCHOBHBIEC CTaHAAPTHBIE TUIIBI AaHHBIX PostgreSQL.
3. Kakue uncnoBble TUIILI JaHHBIX BEI 3HaeTe?
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4. B yeM 0coOEHHOCTH CUMBOJILHBIX THIOB character varying(n), varchar(n), character(n), char(n),
text?

5. KakoB nopsaok neiicTBUi pU CO3JaHUN U IPOTPAMMHUPOBAHUYU CTPYKTYPhI TaOIHIIBI?

6. Uto Takoe nocneaoBatebHOCTh? s KakuX 1eel UCoJIb3YITCS MOCIe10BaTEIbHOCTH?

7. Kak coznate nocnenoBarenbHocTh? Komanga CREATE SEQUENCE.

8. Kak co3nate Tabimiy? Komanga CREATE TABLE.

9. Kak no6aButs B Tabnuiy kononky? Komanga ALTER TABLE.

10. YUto Takoe orpaHM4eHus Ha TaHHbIE?

11. KakoBo HazHaueHue orpannuenus llepsuunsnii kitou (PRIMARY KEY)?

12. KakuM 00pa3oM yCTaHABIMBAIOTCS OTPAHUYEHUS JTsI KOJIOHOK TaOIHIIbI?

13. Kakue nelicTBUsS HEOOXOIMMO BBIMOJHUTD, YTOOBI CO371aTh KOJOHKY — UACHTU(DUKATOP CTPOKU
C YHUKAJIbHBIMH 3HAUCHUSMU?

14. Kakue criocoObl BBOAA/pelakKTUPOBAHMS CTPOK TaOIUIIbI BBl 3HaeTE?

15. KakoBo Ha3HaYeHUE YTUIUTHI TpocMoTpa/penaktupoBanus nanHbix PgAdminlll? Kak c ee mo-
MOII[bIO BCTABUTH/OTPEIaKTUPOBATH CTPOKY TAOIHIIBI?

16. KakoBo HazHaueHnue yrunuthl «MHCTpyMeHT 3anpocoB» PgAdminlll? Kak ¢ ee momonisto BbI-
MOJIHUTB 3arpoc?

17. Haznauenne u cuaTakcuc komang SQL BcTaBKU M yajieHus CTPOK B TAOJIHIIE.

18. Kakue neicTBrsi HEOOXOMMO BBIIOJHUTE, YTOOBI OCYIIECTBUTH UMITOPT JAHHBIX B TAOJHIlY U3
(aiina?

19. Kakue TpeGoBaHus MPEABSABISIOT K MOATOTOBICHHOM U1t mmnopTa Tabiuue Excel?

20. Kakue TpeOoBaHMs MPEABABISAIOT K IMOATOTOBICHHOMY Ui uMmrmopTa dainy csv? Uto Takoe
¢aiin csv?

21. Kak ocymiecTBUTh UMIOPT AaHHBIX B TaOymiy B PgAdminlII?

JlabGopaTropHasi pabora 4. YopsiiouuBaHue CTPYKTYPbI 0a3bI JaHHBIX

I[enb pabomel: TOTYYNTH MPAKTUYECKUE HABBIKU CO3JIaHUS U KOHPUTYPUPOBAHUS CBSI3aH-
HBIX TaOJUI], XpaHEHUsI U OTOOPaKEHUsS JaT U JICHEKHBIX €IMHUL], CO3JaHUs UHJIEKCOB 0a3bl JdaH-
HbIX pomblnuieHHoN CYB/I.

3aoanusn

1. Coznmath TabnuIly yyeTa 3asBOK Ha 3alaCHBIC YaCTH JJISI PEMOHTA.

2. 3anoaHUTH TAOJIMIlY yUeTa 3asiBOK Ha 3alacHble YacTH JJIsl PEMOHTA JaHHBIMHU.

3. BeiBecTH copepxkumoe TaOIMuIbl zaiavki ¢ 0TOOpaKCHHEM IEHEKHBIX SAWHHII U JaT B
POCCHIICKOM CTaHIapTE.

4. CoznaTh UHIEKC 7Sl TAOJIMIIBI 3aMMaCHBIX YacTeil B OPSIKE BO3pAaCTaHUS HaWUMEHOBAHUS
U3JIEIHSL.

5. Co3narh WMHACKC NJs TAOJHUIBI MOAPA3JCICHUN B TOPSAKE YObIBAaHUS HAMMEHOBaHUS
Mo/Ipa3/iesIeHusI.

6. OPopMHUTE OTYET MO MPOJICIIAHHON paboTe.

Memoouueckue ykazanus K 6bIn0JHEHUI0 3A0AHUTL

3ananue 1. Co3ganue Tabaunbl zaiavki ydeTa 3assBOK Ha 3allacHbBIE YaCTH JIJIs1 PEMOHTA.

Tabnuia uMmeer nmokaibHbIE (LIeTeBbIe) KONOHKU id podrazd zaiav, id oborud zaiav, id
zapchasti_zaiav, 3aBUCUMBIMH (CCHUTAIOIIMMUCS) KOJIOHKAMH JJISi KOTOPBIX SIBISIOTCS OJHOMMEH-
HBI€ KOJIOHKH podrazdelenia.id_podrazd, oborudovanie. id _oborud, zapchasti.id zapchasti.

Cxema cBsI31 TaOJIHII TpEICTaBICHA HA PUCYHKE 4.
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podrazdelenia
id_podrazd
1 naimenovanie
adres
rukovoditel
zaiavki
id zaiavki
nomer
id_podrazd_zaiav « oborudovanie
id_oborud zaiav o 1 id_oborud
id zapchasti zaiav o naimenovanie
kol vo tip
cena plan srok
data_remonta
1 zapchasti
id zapchasti
naimenovanie
tip
fasovka

Pucynok 4 — Cxema cBsizu Tabnun zaiavki, podrazdelenia, oborudovanie, zapchasti 6a3b1 TaHHBIX
OMTC

JlokanbHble (LI€7eBble) KOJIOHKH HUMEIOT OTpaHMYEHUE BHEIIHEro Kiroda. Takoe orpaHuye-
HUE YKa3bIBAET, UTO 3HAYCHHSI KOJIOHKHU JOJKHBI COOTBETCTBOBATH 3HAYCHHSIM B HEKOTOPOM CTPOKE
Jpyroit TabauIbl. DTO HA3BIBACTCS CCHbLIOYHOU YEeIOCMHOCMbIO IBYX CBSI3aHHBIX TaOJIHII.

T.e., Harpumep, B KOJOHKE zaiavki.id podrazd zaiav nomxHbl OBITH TOJBKO TaKUE 3HAYe-
HUS, KOTOPBIE €CTh B KOJIOHKE podrazdelenia. id podrazd.

CamocTrosiTenbHO:

- cOo3J1aTh MOCIIEOBATEIbHOCTD Seq zaiavki IJIsl 3allOJIHEHUS YHUKAIbHBIMU 3HAYCHUSMU
KOJIOHKH id _ zaiavki;

- cO3/1aTh TaOIUIYy zaiavki.

HoBoe B cozmanuu Tabmuis! zaiavki COCTOUT B 3a/IaHUW OTPAHWYCHUS THUIAa BHENIHMI KITtoY
(FOREIGN KEY) nns xononok id_podrazd zaiav, id oborud zaiav,1d_ zapchasti_zaiav.

PaccmoTpum mopsiok 3amanus orpanuyeHus tuna Bremmwmii xmou (FOREIGN KEY) na
npuMepe KOJOHKH id_podrazd zaiav.

B cBoiicTBax Tabnuuel zaiavki nepeiitn Ha BkIanky «OrpanudeHus». s orpaHuYeHHS
«BHemHui KiIr04» BBIMTOJHUTE KOMaHIy «/lo0aBuTH». 3amaTh MMS HOBOTO BHEIIHETO KIIOYa
zaiavki_ref id podrazd. Ha Bknanke «OmnpeneneHue» BKIIOYHTH pekuM «COBMAJCHUE TIOTHOEY.
Ha Bxnaake «KonOHKW» yCTaHOBHTH: 3aBUCUMAas Tabiuna — public.podrazdelenia; nokanpHas Ko-
noHka — id_podrazd_zaiav; 3aBuUcuMas KOJNOHKA — id_podrazd. Beimmonaute «J{o6aBuTh». BeImorn-
HUTH «OK».

AHaJOTrMYHO BBINIOJHUTH YCTaHOBKY orpanndeHus tuna Bremnnii ko (FOREIGN KEY)
JUTsl KOJIOHOK id _oborud zaiav w id _zapchasti zaiav.

Nmvena  BHemHUX  KJIIOYeW  3amaTh  ciuenywmue:  zaiavki ref id oborud —m
zaiavki_ref id zapchasti.

3aganue 2. 3anonHeHNE JaHHBIMU TaONUIIBI zaiavki ydeTa 3asBOK Ha 3allacHbIC YacTH JUIS
pPEMOHTA.

BBoa naHHBIX B TaONMUIy zaiavki ©MeeT ABE HOBbIE OCOOCHHOCTH, paHee HaMH HE paccMart-
pHUBaeMbIE.

IlepBasi ocoOeHHOCTB: B TAaOMUIE €CTh KOJOHKAa HOBOTO THMNA date, 3allOJHEHHE KOTOPOM
TpeOyeT 3HaHue (popmara mpeacTaBiIeHHs 1aT, KOTOPbIN 3aBUCUT OT JIOKAJTU3alluU AaThl U BPEMEHHU.

N3menenue ¢opmata mpeacTaBieHUs 3HAYCHM TUNa date MIUTFOCTpUPYETCS MPUMEpPOM B
Tabimue 4.
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Ta6muma 4 — VI3smenenne popmata npencTaBieHus 3HaYCHUH TUNa date

Tun gagHbBIX BBoauMmoe 3HaueHue dopmaTt MpeacTaBIeHUs B KO-
JIOHKE
BPYUYHYIO u3 (aitna
date 01/10/16 01.10.16 2016-10-01

[Tpu ummopte gaHHBIX U3 (aiina, 3HAYEHUs B KOJIOHKE data remonta NOMKHBI OBITH Mpe-
BapuTEILHO OT(hopMaTUPOBaHBI (HampuMep, cpeacTBamMu hopmaTupoBanus sueek Excel) cooTser-
CTBYIOIIUM 00pa3oM.

Bropas ocobGeHHocTe — Tabnuiia wWMeeT I1eNieBble KOJOHKU id podrazd zaiav,
id_oborud zaiav, id zapchasti_zaiav, KOTOpbIE COAEpKaT UACHTU(PUKATOPHI U3 3aBUCUMBIX KOJIO-
HOK podrazdelenia.id _podrazd, oborudovanie.id oborud, zapchasti.id zapchasti. Uto 3aTpyaHser
€e BOCIIPHUATHE U TpeOyeT aKKypaTHOCTH B TIOJITOTOBKE JAHHBIX.

3anoJHUATH TaOIMITy Zaiavki METOIOM UMITOPTA TaHHBIX U3 (aiia csv.

1. ITogroroBuTh kK uMmopty Tabmuny Excel ¢ naHHbIME U1 TaOIULIBI Zaiavki.

JlaHHble 1O 3asBKaM Ha 3alacHbIe YacTU JIJISl PEMOHTA COCTaBUTh CAMOCTOSITENILHO U COTJia-
COBAaTh C MPEMoAaBaTeeM.

2. Coxpanuts pabounii muct Excel B dhaiin zaiavki.txt hopmate Texcta Unicod.

Jlnst 5Toro HeoOXOMMO BBIOTHUTH KOoMaHy «CoxpaHuTh Kak» U B Tum ¢aitna» ycrano-
BUTH «Tekct FOHuKom.

3. C nomokio penakropa notepad mpeobpazoBaTh TekcT B popmare Unicod B ¢aitn popma-
Ta csv ¢ KogupoBKo UTF-8 1 pa3ieTuTeNneM «; ».

4. OcyiiecTBUTh UMITOPT JAHHBIX B TaONMMIy zaiavki n3 daiina zaiavki.scv.

3ananue 3. BiBoa comepxuMoro TaOauIlel zaiavki ¢ oToOpakeHHuEM JCHEKHBIX €IUHUIL U
JIaT B POCCUKCKOM CTaHIapTe.

PostgreSQL wmmeeT BCTpOEHHBIA TUI money ISl KOJOHOK C JICHEKHBIMU €IUHUIIAMHU.
Money cuuTaetcst yCTapeBIINM THUIIOM JaHHBIX U HE PEKOMEHJyeTCs K MpUMEHeHuo. J[ero B ToMm,
YTO 3TOT THUI OTOOpa)KaeT ACHEKHYIO €MHHIY B COOTBETCTBUU C HACTPOMKAMH JIOKAIM3AIUH, YTO
MOJKET IPUBECTHU K MpolIeMaM MpH nmepeHoce 6a3bl ¢ OJTHOTO cepBepa Ha APYTOil.

Bmecro THna money cienyer WCMONIb30BaTh TUIl numeric ¢ TOYHOCTHIO, TOCTaTOUYHOM AJis
MPEJICTABICHHS] MAKCUMAIBHONH HEOOXOIUMOM BENTWYMHBI (BKIIOUYas ABE MUQPHI AJis1 IpOOHON Ya-
CTH).

dopmaTtrpoBaHUe, aHAJIOTHYHOE TUIY Money MOXKHO BBITIONHUTH MPU MOMOINU (YHKITUU
to_char()f}.

C momotpto GYHKIUH fo_char() MOXKHO TakKe BBIBOJUTH JaTy B yI0OHOM Juis Hac ¢popma-
te [env.Mecsiy.I 00.

Jliis feHeXHBIX enuHull GyHKUms to_char(cena_plan, '999999.99')||" p.' mpeoOpasyeT 1eHy
13 STYEHKH KOJOHKH cena_plan B Tekct dopmara '999999.99', a onepatop KOHKaTEHAIIUU CTPOK JI0-
0aBIIIET CUMBOJ JICHEKHOU €TUHUIIBL.

Jst nat dyskmus to char(data_remonta, 'DD.MM.YYYY') npeoOpasyeTr nary u3 sueiku
KOJIOHKH data_remonta B TekcT popmata 'DD.MM.YYYY"

3anpoc SQL Ha BBIBOJ BCceil TaOMUIBI zaiavki ¢ ©3MEHEHHBIMHU (OopMaTamMHu BBIBOJIA KOJIO-
HOK cena_plan W data_remonta UMeeT CIICTYIOIIHNA BUI;

SELECT id zaiavki, nomer, id podrazd zaiav, id oborud zaiav, id zapchasti zaiav, kol vo,
to_char(cena _plan, '999999.99)|| 'p.' , to_char(data_remonta, 'DD.MM.YYYY') FROM pub-
lic.zaiavki;

o H https://postgrespro.ru/docs/postgresql/9.5/functions-formatting
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BriBectu cogepxumoe TabMuIe! zaiavki ¢ 0TOOpakeHHEM JACHEKHBIX SIMHUIl U JIaT B POC-
CUICKOM CTaHJIapTe.
B koHTekcTHOM MeHIo Tabnuubl zaiavki BeinoaHuTh «Cxpuntel/Cxpunt Select». B penak-
TOpE 3allpOCOB 3aMEHUTh CTAHJAPTHBIN 3ampoc Ha 3ampoc, MPEACTABICHHBIM BbIlIe. BHIMOIHUTD
3amnpoc.
3ananue 4. Co3manue WHAEKCA I TaOJMUIBI 3allaCHBIX YacTed B TMOPSJIKE BO3pacCTaHUS
HAaUMEHOBAHMSI U3/ICTIHSI.
B nepeBe 00bekToB Tabnuiel zapchasti BoiaenuTh «Haekch». B KOHTEKCTHOM MEHIO BbI-
nosHuTh «HoBBI nHAEKe». Ha Bkimaake «CBoiicTBay 3a1aTh UMsI HHEKCA - zapch naimen_idXx.
Ha Bxnagke «CBoiicTBa» 3a1aTh: TaOJIUYHOE IPOCTPAHCTBO — ptkl4; MeTon nocTymna — btree
(B-nepeBo, 3HaueHNE O YMOJIYAHUIO, MOYKHO HE YCTaHABIUBATh).
Ha Bxnaake «KonoHkn» 100aBUTh KOJNIOHKY naimenovanie. Bemmomauts «Oky». Y0enuTbes B
MOSIBJICHUH WHJICKCA B IEPEBE OOHEKTOB.
[IpokommenTupoBats koManay SQLS§S:
CREATE INDEX zapch_naimen_idx
ON public.zapchasti
USING btree
(naimenovanie COLLATE pg_catalog."default"),

3ananue S. Co3ganue UHIEKCA JUTsl TAOIHIIBI TIOJpa3/IeiICHUI B TTOPsIIKE yOBIBAaHHS HaUMe-
HOBaHUS MOJIpa3/IeICHHUS.

BrimosHuTh naHHoE 3a1anune camocTosTenbHo. [IpokomMenTupoBate komanay SQL co3na-
HUS MHJICKCa.

Bonpocwel ona noozomoexku K 3augume 1a60pamopHoul padomal

. KakoBo naznauenwne orpanndenus Buenrnuii kirod (FOREIGN KEY)?
. Uto Takoe nokaipHas (11eseBas) KoJoHKa?
. Urto Takoe 3aBucUMas (CChUIAIOMIASICS ) KOJTOHKA?
. Kakue Tumsl cBsSI3u NOIEPAKUBAIOTCS OTPAaHUYCHUSIMHA BHEHWI Kito4?
. Kakum 00pa3om ycranaBnuBaeTcs orpaHndeHre BHEITHUN KITI0Y 7151 KOTIOHOK TaOJIUIIbI?
. Kakue ocobenHocTn umeeT ¢hopmar npeacTaBieHus JaHHBIX Tuma date?
. Kakue ocobeHHOCTH UMEET MpeACTaBIeHUS JCHEeKHBIX SIUHUIL?
8. Kakne ocobeHHOCTH MMEET MOAroTOBKa ¢aiia ¢ TaHHBIMUA, UMEIOIIIMMHU CTOJIOIBI TUIIOB JaT H
JICHEKHBIX TUTIOB, JUISI UMITOPTa B TAOIHUITY?
9. YUro mo3BoJisieT caenarh GpyHkius to char?
10. Kakum 00pazomM MOKHO OCYIIECTBUTH BBIBOJ] ICHEKHBIX €IWHUI] M IaT B POCCUHCKOM CTaHIap-
Te?
11. Kak 3amyctuts ckpunt B PgAdminIII?
12. Kakue 3agaun BBITOJHSIOT HHACKCHI B PostgreSQL?
13. Kakue TuIibl HHIEKCOB BbI 3HaeTe?
14. Kak co3nate uaaekc? Kak ero yganuts?

~N N RN

JlaGopaTropHasi padora 5. Peanuzauusi aeiicTBuii mo odpadorke uHpopmanum 0a3bl
AAHHBIX

Ilenv pabompl: TONYYUTHh MPAKTHUYECKHE HABBIKM MPOCTON BBIOOPKH JAHHBIX U OTOOpa
naHHbIX npomsbiinuieHHoM CYB/] o yciowuto.

3aoanusn

Ilpocmas evibopra OanHbIX

o ¥ https://postgrespro.ru/docs/postgresql/9.5/sql-createindex
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1. BeiBecTH Bce 3amuicu U3 Tabnuil podrazdelenia, oborudovanie, zapchasti, zaiavki.

2. [TonyuuTh CIUCOK PYKOBOJIUTENCH BCEH MOIPA3CICHUI U CITUCOK CPOKOB CITYKOBI 000-
pyZIOBaHMS.

3. IloayuuTh CUCOK UIEHTU(GUKATOPOB MOAPA3ICICHHM, MOJaBaBIINX 3as8BKU Ha 3aM4acTu
JUISE pEMOHTa 000pYyI0BaHUs. BBIMOTHUTE 3a/1aHUE C 3ar0JIOBKOM CTOJI0a, HAOpaHHBIM KHUPUJLTUIICH.

4. ITony4uTh CIUCOK UACHTH(UKATOPOB 3aIMuacTeil U3 3asiBOK 0€3 MOBTOPEHUN ¢ YKa3aHHUEM
KOJIMYECTBA, IIEHbl U CYMMBI.

5. BeiBectu B anipaBUTHOM MOPSIKE CIUCOK MOpa3ieneHuii. BeiBecTr criucok 06opymoBa-
HUS B IOPAJKE YOBIBAHHSI CPOKA €T0 CITYKOBI.

6. BeiBecTH Bce 3anucu TabNIuLbl zaiavki B ClieAyIOIIEM TOpSIKe:

- CHauaja B MOPsIIKE BO3pacTaHusl IIJIAHUPYEMBIX CPOKOB PEMOHTA,

- 3aTeM B MOPsIIKE BO3pacTaHUs HIEHTU(UKATOPA OIpa3ielieHuH,

- 3aTeM B MOPSIJIKE YOBIBAHUS CyMMBI, TPEOYEMOI JTsl 3aKYIKH 3aI4acTen.

Omobop 0anHvix no yCcio8uio

7. BeIBeCTH CITUCOK 000pyI0BaHUS CO CPOKOM CIrykObI Oosiee 10 nert.

8. BeiBecTH CIHMCOK 3amyacTed U3 3asdBOK JIJII pEMOHTA € 3aJJaHHOW TUIaHUPYEMOM JaTou pe-
MOHTa U CTOUMOCTBIO Oonee 5 000 pyouiei.

9. BriBecTu ciucok 0060pya0oBaHus CO CpOKOM Ciyk0bI oT 10 et mo 15 ner.

10. ITony4uTh COMCOK 3asIBOK HA 3aIYacT JUIsl PEMOHTA OT TPeX 3aJaHHBIX MOApa3/IeICHUN.

11. BeiBecTH CIIUCOK BCEX 3a4acTe — ra30BbIX KJIAIIAHOB.

12. BriBecTu B angaBUTHOM MOPSIKE CITUCOK BCEX MOAPa3IeieHui — (pUinaios.

13. BeiBecTH CITMCOK BCEX Ta30BBIX KOTJIOB CO CPOKOM CITy:kObI O6omee 10 ser.

14. TlonyyuTh CHMCOK 3amyacTei AJii PEeMOHTa B 33JlaHHOM MECSe CTOMMOCTBIO MEHee
10 000 pyOmneii.

15. TloayuuTs ciMCOK NOpa3AeIeHUH, 3aIUIaHPOBABIINX PEMOHT Ha 3aJJaHHbBIN MECSIII.

16. ObopmMuTh OTUET 1O MPOACIIAHHON padoTe.

Memoouueckue yka3zanusa K bln0JIHEHUIO 3A0AHUTL

Bce 3ampockl Ha BEIOOPKY JaHHBIX OCYIIECTBISIFOTCS mpu nomolnu komauasl SELECT, no-
IpOoOHOE OMHMCAaHKUE KOTOPOM MpeCTaBIeHO B cripaBke PostgreSQL***,

Co3znanue, peJakTHPOBAHUE U 3aITYCK MO0JIb30BaTEIbCKUI 3aIIPOCOB OcylecTBisieTcs B «Pe-
naktope SQL» cpensr ammunanctpupoBanus pgAdminlll.

3aganue 1. BwiBox Bcex 3amumceit u3 Tabmun podrazdelenia, oborudovanie, zapchasti,
zaiavki.

3ampoc, BO3BpalIAIONINi BCE JaHHBIE (BCE CTONOIBI M BCE 3aIUCH) M3 OMHON TaOIUIIBI,
dhopmynupyeTcs cleayrnmM o0pa3oMm:

SELECT *
FROM umsaTabruywi,

B nepese o6bexToB Tabnuusr OMTC BeIACTUTH TaONULy podrazdelenia. B manenu uHCTpY-
MEHTOB IIEJIKHYTh M0 UHCTPYMEHTY «BbIMoNHUTE nosb3oBatenbckue SQL-3anpock». B okHe «Pe-
naktop SQL» BBecTH 3ampoc, BHITOIHSAIOUINNA BEIBOJ] BCeW TaOIHIIbI, U BBIOIHUTH €r0. Y OeUThCS,
YTO 3aIPOC BHITIOJIHEH 0€3 OITHOOK.

BreiBon Bcex 3ammceit u3 tabmunl oborudovanie, zapchasti, zaiavki BRIIOTHUTH CaMOCTOS-
TEJBHO.

3aganue 2. [lonydeHue crucka pyKoOBOAUTENEH BCEM MOAPA3AEIEHUN U CIUCOK CPOKOB
CITy)OBI 000PY/TIOBaHHUS.

Ecnu Tpebyercs BbIOpaTh HE BCe CTOJIOIBI TAOIHUIIBL, @ TOIBKO HEKOTOPHIE, TO UCTIONb3YEeTCS
cnenyronmii SQL-3anpoc:

o https://postgrespro.ru/docs/postgresql/9.5/sql-select.html
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SELECT cnucoxCmonbyos
FROM umsaTabnuywl

3ananue 3. [lomydenne cnucka uaeHTU(PUKATOPOB MOAPA3ACICHHH, TOJaBaBIINX 3asIBKH Ha
3aImyacTH ISl peMOHTa 000PYAOBaHUS.

Jlnst otOopa 0e3 MOBTOPEHHS WM BBIBOJA BCEX 3aIMCEH MCIOJB3YIOTCS KIIIOYEBBIE CIIOBA
ALL | DISTINCT, xotopsie ctaBstcs nocie SELECT

SELECT ALL | DISTINCT ...
ALL — Bce 3anuc (1o ymomuanuto); DISTINCT — B pe3ynbTaTHON TaOiMIle MPEICTaBISIOTCS TOMb-
KO YHUKAJIbHBIE 3aITHCH.

3aroloBKH CTOJOIOB B PE3yJIbTATHON Ta0JIMIIe MOXKHO TIEPEONPEEIIUTh TI0 CBOEMY YCMOT-
pPEHUI0, HA3HAYWB JJI1 HUX TaK Ha3bIBa€MbIC TCEBIOHMMBI (CHHOHWMBI). J[7s 3TOTO B ChHCKe
CTOJIOIIOB TIOCIIE COOTBETCTBYIOIIETO CTONOIA CIIeTyeT HAUCATh BhIPAKEHUE BUIA:

AS 3azconosoxCmonbua

3ananue 4. [lonydenne crvcka uaeHTU(PUKATOPOB 3armyacTeil 3 3asBOK 0€3 MOBTOPEHUM C
YKa3aHUECM KOJIMNYCCTBA, IICHBI U CYMMBI.
3a/iaHue BBIMOJIHUTD CAMOCTOSITENIBHO.

3ananue S. BeiBog B asipaBUTHOM MOPSIIKE CIHCKA MOApa3aeieHrii. BeiBoa crimucka o6opy-
JIOBaHUS B MOPSAIKE YOBIBAHUS CPOKA €0 CIYKOBI.

CpenctBoM COpTUPOBKH sBIsAECTCS KOHCTpYKIUA ORDER BY.

Cexuun ORDER BY niepenaercsi CHUCOK IOJIEH, pa3/eIeHHBIN 3asThIMU (MJIM BBIPAYKEHUH,
B KOTOPBIX MUCIOJIb3YIOTCS 1M0JIs). [lepenannplii CIMCOK 3a/1aeT KPUTEPHU COPTUPOBKH. JI7Is1 Kaxk10-
ro KpUTEpHsl COPTHUPOBKH MOTYT AOIOJIHUTENBHO YKa3bIBaThCs KitoueBble cioBa ASC u DESC,
YIPABIAIOIINE TUIIOM COPTUPOBKH.

ASC. 3anucu cOpTUPYIOTCS IO BO3pPACTAHHUIO 33aHHOTO KpUTEpUs (TO €CTh YMCIIa COPTH-
PYIOTCS OT MEHBIIMX K OOJBIINM, AAaThl — OT PaHHUX K MO3JHHUM, a TeKCT — no aiudasuty). o
YMOJTYAHHIO BBIOMPAETCS UMEHHO 3TOT CIOCO0 COPTUPOBKH, T03TOMY ASC HCTIONB3YeTCs JIUIIb IS
HarJIIJHOCTH.

DESC. 3anucu cCOpTHPYIOTCS 110 YOBIBAHUIO 33/IaHHOTO KPUTEPHUs (TO €CTh YUCIIA COPTHPY-
IOTCS1 OT OOJIBIIMX K MEHBIINUM, JaThl — OT HO3/HUX K PAHHUM, a TEKCT — B MOpPsJIKe, 0OpaTHOM ajl-
baBuUTHOMY).

[Ipu copTHpOBKE MO HECKOJBKUM BBIpAKEHUSAM B criucke nocie ORDER BY cHavana npo-
M3BOJMTCS YIOPSAOYMBAHUE UTOTOBOTO HAbOpa MO MEepBOMY (JIEBOMY) KPUTEpPHUIO, a AaJbHEUIIHNE
KPUTEPHUH NPUMEHSIOTCS JIMIIb B TOM CIIydae, €ClIM COPTUPOBKA 110 IIEPBOMY KPUTEPHIO HE obecre-
YUBAET OAHO3HAYHOI'O PE3yJIbTarTa.

IIpn cOpTHpPOBKE IO HECKOJBKUM KPUTEPHUAM I KaKIOTO KPUTEPUS MOXKHO 3a7aTh CBOU
THUII yIIOPSIIOYUBAHMSL.

3aganue 6. BeiBog Bcex 3amuceit Tabnuisl zaiavki B crieqyromieM nopsiake:
- CHavaJsa B TIOPSI/IKE BO3pACTaHMsI IUTAHUPYEMBIX CPOKOB PEMOHTA,

- 3aTeM B MOPSAJIKE BO3pACTAHMSI HICHTU(HUKATOPA TOpa3ACICHUH,

- 3aTeM B MOPSIKE YOBIBAHUS CYMMBI, TPEOYEeMOM TSl 3aKYIIKH 3aIT4acTei.
3a/iaHue BBIMOJTHATH CAMOCTOSITENIBHO.

3anganme 7. BoiBox cricka 000pyI0BaHuUs CO CPOKOM CIIykObI Ooiee 10 mer.

Jlist BeIACTIeHHsT TpeOyeMbIX 3amuceil (CTPOK) MCXOIHOW TaOJIUIIBI UCTIONB3YETCSl BBIpaXKe-
HUE, CIEAYIOLIEe 3a KIIt0UeBbIM c10BOM WHERE. Y cnosus noucka B oneparope WHERE saBnstoTcs
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JIOTUYECKUMU BBIPAKECHUSIMH, T.€. TPUHUMAIOIIMMUA OAHO W3 JIBYX BO3MOXKHBIX 3HAUEHUU — frue
(UCTHHA) wnu false (JIOKD).

SELECT cnucokCmonbyos

FROM cnucoxTabauy

WHERE ycnosue,

3ananme 8. BbIBOJ crimcka 3amyacteid M3 3asBOK I PEMOHTA C 3aJaHHOM TUIAHUPYEMOit
JaTOl peMOHTa U CTOMMOCTHIO Oosee 5 000 pyOiei.

Cexnus WHERE MoXeT cojaepaTh HECKOJBKO YCIOBHHM, OOBEAMHEHHBIX JIOTHYCCKUMH
oneparopamu (Hanpumep, AND unu OR) 1 BO3BpallatOUIMMU OJHO JJOTUYECKOE 3HAUYCHUE.

B Bripaxenusx PostgreSQL nata 3amuceiBaeTcs B oquHapHBIX KaBbrukax '2016-10-23". O6
oreparopax u QyHKUUAX JaTbl/BpeMEHH MoJIpoOHee cMOTpH B cripaBke PostgreSQL .

3ananue 9. BriBox cricka 000py10oBaHust cO CpoKOoM cirysk0b1 oT 10 jet mo 15 nert.

J11s1 BEIIOJTHEHMSI JAHHOTO 3aJIaHus CIIEyeT UCIOoJIb30BaTh npeaukatr BETWEEN (ctaButcs
nocyie KOHCTpyKiuuu WHERE), KOTOpbIN NO3BOJISET 3aJaTh BBIPA)KEHNUE IIPOBEPKU BXOKICHUS Ka-
KOT0-TH0O0 3HAYCHUS B JMANa30H, ONPECISIEMbId TPAaHUYHBIMUA 3HAYCHHUSIMU:

WHERE none between 3nauenuel and 3nauenue?

3aganue 10. [TomyueHus cnucka 3asBOK Ha 3all4acTd OT PEMOHTA OT TPEX 3aJaHHbIX MOJ-
pa3aeeHui.

JUis BBINIOJIHEHUS JAHHOIO 3a/laHus CIEAYET MCNOojib30BaTh npenukarbl [N wimu NOT IN
(craBsitcst mocnie KOHCTPYKIUH WHERE), KOTOpblEe IPUMEHSFOTCS JIJIs1 TIPOBEPKH BXOXKICHHS KaKO-
ro-1u00 3HAYCHUS B 3a/IaHHBINA CITUCOK 3HAYCHU.

WHERE none IN (cnucok 3nauenuti)

3ananue 11. [Tonyyenus crivcka Bcex 3amyacTeil — ra30BbIX KJIalaHOB.

JInst BBIMOJTHEHUSI TAHHOTO 3aJaHMsl CJIEAYyeT UCIOJb30BaTh npeaukatel LIKE wmu NOT
LIKE (ctaBsites nocne KoHCTpyKuuu WHERE), KOTOpble IPUMEHSIIOTCS I IPOBEPKU YACTUYHOTO
COOTBETCTBUSI CUMBOJIBHBIX CTPOK.

WHERE none LIKE 'kpumeputi yacmuyno2o coomeemcmeus';

Kpurepuii 4yacTUYHOr0 COOTBETCTBUS 33JAE€TCS ¢ MOMOLIBIO JIBYX CHMBOJIOB-MAacCOK: 3HaKa
npoueHTa (%) u noguepkuBanust ().

3HaK MpoIeHTa 03Ha4aeT 000 HAaOOp CHMBOJIOB, B TOM YHCJIC U MYCTOW, & CUMBOJ TO/I-
YEepKUBAHUS — JIIOOON OJJMHOYHBIH CUMBOJ.

Hanpuwmep:

"% EUROSITY%' — Bce 3anucu, Ui KOTOPBIX HoJIe COepKUT Habop cumBoioB EUROSIT ;

'Kpviuwika komgopxku%' — Bce 3anucu, A KOTOPBIX MoJie HaunHaeTcs ¢ Kpwiwka komgop-
KU.

3amannsa 12-15.
3a/iaHus BBIIOIHUTH CAMOCTOSATEIBHO.
Bonpocul 0nsa noozomoexu K 3augume n1adopamopHoil padomot
. laiiTe onpenenenue 3amnpoca K 6a3ze JaHHBIX?
. [IpokOMMEHTHUPYITE MOHATHUS pe3yIbTaTHAS TaONIKIa, BUPTyalbHas Tabmuma?
. Kak BeimonauTs 3anpoc B PgAdminlll?
. KaxoBa ctpykrypa komanael SELECT?
. Haznauenne onepatopoB WHERE u GROUP BY xomanasl SELECT.
. Haznauenue oneparopoB HAVING n ORDER BY xomannsl SELECT.
. Kaknm 06pa3om MOKHO BBIBECTH Ha TPOCMOTP BCIO TaOIHITy 0a3bl JaHHBIX?

~N NN kW=

7 https://postgrespro.ru/docs/postgresql/9.5/functions-datetime
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8. Kak ocTaBUTb B CIIHCKE ONpPE/IEICHHBIE CTOIOIBI U 33/1aTh UM UMS KUPUILUTUIICH?

9. Kak noiayyuTh COUCOK CTPOK TaOIUIbl 0€3 MOBTOPEHUI MO COAEPKUMOMY CTOJIOIA, UMEIOIIEMY
MTOBTOPSIOLIUECS 3HAYECHUs?

10. Kak BBINOJIHUTE COPTUPOBKY 3anuceit? UTo Takoe clioxkHasi COpTUPOBKa?

11. Haznauenue cexuuu WHERE B komanne SELECT.

12. IIpuBeauTe MIpUMEpP UCTIOIL30BAHMS YCIOBUS 0TOOpa ¢ morudeckumu oneparopamu AND u OR.
13. Yto Takoe npeauKaTsl, Kakie NpeauKaTsl Bbl 3HaeTe?

14. YTo Takoe KpUTEpU YaCTUYHOTO COOTBETCTBUA? [IpuBenuTe nprumep ero UCnoib30BaHMUS.

15. Kak cpaBHUBATH aThI?

JlaGoparopHasi pabora 6. Peasmzauusi neiicTBUii M0 CJI0KHOI 00padOTKe U arperupo-
BaHMI0 HHGopManun 6a3b1 JAHHBIX

Ilens pabompl: TONTYyIUTH NMPAKTUYECKUE HABBIKM CO3JaHUSI MHOTOTAOJUYHbIX, UTOTOBBIX U
CJIO’KHBIX 3apOCOB K 06a3ze gaHHbIX npoMbinuieHHod CYB/I.

3aoanusn

Mnozomabauunsie 3anpocwvl

1. ITony4unTh MOTHOE JEKAPTOBO Mpom3BeaeHUEe Tabmull zaiavki u podrazdelenia. T1osicHUTB
HEJ0CTAaTOK TaKOTOo CIIOco0a COeAMHEHUST TaOJIHII.

2. Mcnosnp3ys yCIIOBHOE COEAMHEHUE, MTOIYYUTh CIIUCOK MOApa3IeIeHUN, OJABIINX 3asBKU
Ha PEMOHT.

3. Ucnonp3ys ClI0)XKHOE YCIOBHOE COEIMHEHUE, MONTYYUTh CIIUCOK U3 Tabmuuel zaiavki, co-
JepKaliii epedeHb MOJIpa3/IeeHnuil C yKa3aHueM 000pylIoBaHMs, TPEOYIOIIEro peMOHTa, U 3all-
yacTel i JaHHOTO 000pyA0BaHUS.

Hmozogvie 3anpocwl ¢ UCNOnb308aHUEM ACPE2AMHBIX (YHKYULL

4. OnpenenuTh KOJIMYECTBO 3asIBOK HA PEMOHT C AaTOW peMOHTA B 3aJJaHHOM JMaIla3oHe.

5. OnpenenuTh cymMmy, TPEOYIOIIYIOCS Ha MOKYIIKY 3amdacTeil 1Mo 3asBKaM C 1aTOi peMOHTa
B 33/IaHHOM JIMAIIa30HE.

6. PaccunTath cpeiHIOIO 1IEHY Ha 3aI4acTy [0 BCEM 3asiBKaMm.

7. ony4unTh CIMUCOK W3 TAOJUIBI zaiavki, CONEepKaIINi MepedeHb MOAPa3ACICHHUI ¢ yKa3a-
HUEM 000pyIOBaHMs, TPEOYIOIIEr0 PEeMOHTA, 3aMyacTei JJisg JaHHOTO OO0OpYyIOBaHMS, CyMMBl Ha
3aKyIKy 3aIm4acTeil 1 U'TOTOBOM CyMMBI O CITUCKY.

Aepezuposanue c uchonb3o8anuem spynnuposKU 3anucei

8. [lomyunuTh CIIUCOK, COMEPKAIIMK MepedeHb MOoIpa3IeieHU C YKa3aHUEM CyMM, HE00XO-
JUMBIX Ha 3aKyMKY 3al4acTei AJisi pEMOHTA 0 BCEM 3asBKaM OT 3THX MOAPa3AeIICHUMN.

9. [TomyyuTh COUCOK, COAEPKAIIUN TIEPEUCHb MOAPA3ACIICHUA ¢ YKa3aHUEM CyMM, HE00XO-
JUMBIX Ha 3aKYIKY 3aI4acTei s peMOHTA MO BCEM 3asiBKaM OT 3TUX MOAPa3/IeNCHUN, eClIu CyMma
npesbiraetr S00 000 py6Goei.

10. TTonyunTh CIMCOK, COAEPIKALINMA MEepeUeHb MOAPA3CNCHUNH ¢ yKa3aHHEeM CyMM, HEoO-
XOJIMMBIX Ha 3aKYIIKY 3al4acTed Il PEMOHTA 110 BCEM 3asBKAM OT ATUX MOJPAa3JAEICHUIN C 1aToi
pEMOHTA B 33JJaHHOM JHana3oHe.

11. [ToxyuuTh CIHMCOK, COmEpKAIIMK NIEPEUCHb MOpa3/IeJICHUN ¢ yKa3aHUEeM CyMM, HE00-
XOJMMBIX Ha 3aKYIIKY 3aI4acTed Ul PEMOHTA II0 BCEM 3asBKAM OT HTUX IOJAPA3JEICHUM C 1aToi
pPEMOHTA B 33JJaHHOM Juana3oHe, eciu cymma npesbiaer 500 000 py6aeii.

12. OopMuUTh OTUET 1O NMPOJETAHHOMN padoTe.

Memoouueckue ykazanus K bln0JIHEHUIO 3A0AHUTL

3ananue 1. [TooyueHnne moHOTo eKapTOBa Mpou3BeneHUs Ta0IuI zaiavki u podrazdelenia.

B pesynbprate BhimonmHeHust komanasl SELECT mist HECKONMBKUX MCTOYHUKOB 0€3 CeKIuid
WHERE #u JOIN, yTOYHSIIOIIMX CBSI3M MEXKIYy HMCTOYHMKAMH, BO3BPALIAETCA IMOJHOE JEKapTOBO
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MIPOU3BECHNE UCTOYHHUKOB. MITOTOBBIN HabOp OyaeT coaepkaTh BCe BO3MOKHBIE KOMOMHALIMY 3a-
MHACEN U3 BCEX NUCTOYHUKOB.

[TomHOE NEKapTOBO MPOM3BEACHUE MOXET OBITh MOMy4YeHO U ¢ momolnbio cekuuu CROSS
JOIN. Mexnay cuntakcucom CROSS JOIN u npocThiM niepeunciaeHueM TaOauI] Yepe3 3armsTyro HET
HUKaKUX (YHKIHOHAJIBHBIX pa3ianuuil. Pe3yapTar nepekpecTHOro COeAMHEHNs IPUHLIUIHAIBEHO HEe
OTJIMYAETCS OT MEPEUUCIICHUS HCTOYHUKOB Yepe3 3arATyIo.

3a/iaHue BBIOJIHUTD CAMOCTOSITENIBHO.
3ananme 2. [lonyyenue cnucka noapasaeieHui, MOJaBIINX 3asBKA HA PEMOHT, C HCTI0JIb30BAHUEM
YCIIOBHOT'O COEAMHEHHUS. Y CTPAHUTh IIOBTOPSIIOIIMECS 3aIIUCH.

VYcinoBHOE coelMHEHHE TO3BOJIET COSAUMHUTH TAOJMUIbI 10 MPOU3BOJIBHBIM CTOJIOIAM, HE
00513aTeNIbHO UMEIOIIMM OJIMHAKOBBIE MMeHA. Kpome Toro, B KauecTBe YCIIOBHUS COSAUHEHUS MOXKET
BBICTYIIATh HE TOJBKO PaBEHCTBO, HO BOOOIIE JII000€ JIOrHYECKOe BhIpaKEHHE, KOTOPOE 3aluChiBa-
eTcsl ociie KioueBoro ciosa ON.

Ecnu ycnoBue BbImoNHSIETCS Ui TEKYLIEH 3allicu JEKapTOBOTO MPOU3BEACHUS MCXOIHBIX
TaOJUII, TO OHA BXOJMT B PE3yJIbTATHYIO TaOJIHUILY.

[Tycth B 6a3e JaHHBIX UMEIOTCA CIENYIOIIHNE BE TaOIUIIBL:

Cotpynuuku (Homep, ®amunus, MUmsa, Homep otnena);
Otnensl (Homep, HazBanue).

Torna 5Tu TaGIUIBI MOXKHO COEAMHUTH:

SELECT *
FROM Corpynuuku JOIN Knuenrtst

ON (Homep otaena = Otnensl. Homep);

3aiaHue BBIOJIHUTH CAMOCTOSITENIBHO.

[Ipumedanue: He peKOMEHIyeM KOomupoBaTh coaepxkumoe SQL 3ampocoB HEMOCPEICTBEHHO U3
TEKCTa METOUYECKUX YKa3aHUMH.

3aganue 3. [lonydeHue cnucka w3 TaOMUIBI zaiavki, COAEPKAIIETO MEepeueHb MOopa3felieHui ¢
yKa3zaHHEeM 00Opya0BaHMS, TPEOYIOIIEro peMOHTa, M 3amyacTed i JaHHoro obopynoBanus. Mc-
M0JIb30BAaTh CI0XKHOE COCAUHEHHE.
CrnoxHOE cCoeTMHEHUE TIPENICTABIIAECT COO0M KOHCTPYKITHIO BUA:
SELECT <cnucok mnojei uepes 3ansiTyro K BIBOLY>
FROM Tta6munia 1
JOIN tabmuma 2 ON ycrioBue cBsizu Tadmuil 1 u 2
JOIN Tabmuma 3 ON ycnoBue cBsizu Tabmui 1 u 3
JOIN tabmuma4 ON ycrnoBue cBsizu Tadnui 1 u 4
Pemrenue nmoctaBiIeHHON 3a1a4H:
SELECT podrazdelenia.naimenovanie, oborudovanie.naimenovanie,
zapchasti.naimenovanie
FROM zaiavki
JOIN podrazdelenia ON id_podrazd zaiav=id podrazd
JOIN oborudovanie ON id_oborud zaiav=id oborud
JOIN zapchasti ON id_zapchasti zaiav=id zapchasti;

3ananue 4. OnpeaeneHue KOJUYECTBA 3asIBOK HA PEMOHT C AaTOW peMOHTA B 3aJJaHHOM JIMara3oHe.
Korna tpeOyercs y3HaTh, CKOJBKO 3aIUCEH COOTBETCTBYET TOMY HJIM MHOMY 3ampocy, Ka-
KOBa CyMMa 3Ha4Y€HUH HEKOTOPOTO YHCIIOBOTO CTOJOIIA, €Tr0 MaKCUMAJIbHOE, MUHUMAJIBHOE U CPe/I-
Hee 3HA4YCHHE, UCIONB3YIOTCS TaK HA3bIBAEMbIE UTOTOBBIC (CTATHCTUYECKHUE, arperaTHbie) (QyHK-
1107078
ArperatHble yHKIMH — 0COOBIN Kiacc (pyHKIUI, MPUMEHSEMBIX Cpa3y K HECKOJIbKUM 3a-
nucsiM Habopa TaHHBIX, HO BO3BPAIIAIOIIUM OJTHO 3HAYCHHE.
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OcHoBHbIE arperaTHble (yHKIMHU, ogaep:kuBaemble B PostgreSQL, mpencraBieHsl B Taod-
e 5.
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Tabnuna 5 — OcHOBHBIE arperatHble hyHKIMH, HojaepkuBaemblie B PostgreSQL

DyHKIUA Onucanne

avg(BBIpAKECHHE) Cpennee apudMeTHUECKOE 3HAYCHHUI BBIPAKCHUS
JUISL BCEX 3aIIUCEN B IPYIIIE

count(BbIpa>keHUE) KonnuecTBo 3amuceit B rpymme, Uisi KOTOPBIX
3Ha4YeHME BoIpaxkeHus oTiIndHO oT NULL

max(BbIpaKeHHE) MaxkcruMaabHOE 3HaYEHUE BHIPAKEHUS B TPYIIIe

min(BeIpaKEHHE) MuHUMalIBHOE 3HAYE€HUE BBIPAXKCHUS B IpyIIIe

stddev(BbIpaskeHHE) CpenHekBapaTUYHOE OTKJIOHCHHWE 3HAYCHUH BHI-
paKeHHUs B TpyNIe

sum(BBIpayKEHHE) CymMa 3Ha4€HUH BBIPAKEHUS B TPYIIIE

variance(BbIpaXKeHHUE) Jlucniepcuisi 3HaUCHUN BBIPAKCHHS B TPYIITIE

Buipasicenue o3naudaet mo00i CTOIOEI] B HTOTOBOM Ha0Ope WM JII000€ BBIPAKEHUE, BBI-
MOJTHSIOINIEE ONEPALIUIO C STUM CTOJIOLIOM.

[TonHbI cMCOK arperaTHhIX (GYHKIMN BBIBOAUTCS KoMaHAoi \da. boiee moapoObHO MOKHO
MO3HAKOMUTKCS C HUMU B CIIpaBOYHOM nojaepxkke PostgreSQLI 1.

OnpenenuM KOJIMYECTBO 3asBOK Ha PEMOHT ¢ jgarod pemoHTta or 15.10.16 mo 18.11.16.
Chauana onpenenum o0I11ee KOJIUYeCTBO HEMYCTBIX CTPOK IO CTOJIOIY nomer TabauIs! zaiavki.
SELECT count(nomer)

FROM public.zaiavki;
3areM onpeeuM KOJIMYECTBO CTPOK C HEMOBTOPSIOUIMMUCS 3HAUEHUSIMU CTOJIOLAa nomer.
SELECT count(DISTINCT nomer)
FROM public.zaiavki;
W nakoHer, pemuM MOCTaBICHHYIO 3a/1a4y:
SELECT count(DISTINCT nomer)
FROM public.zaiavki
WHERE data remonta >=°2016-10-15" AND data remonta <= ‘2016-11-18’;

3apanus# 5,6.
3al[aHI/ISI BBIIIOJIHUTH CAMOCTOATCIIBbHO.

3aganue 7. [lonmydeHue cnucka w3 TaOMUIBI zaiavki, CONEPIKAIIETO MEepeueHb MOopa3felieHUui ¢
yKa3aHueM 00OpyJ0BaHUs, TPEOYIOIIET0 PEMOHTA, 3aImJacTei I TAaHHOTO 000pYAOBaHUS, CYMMBI
Ha 3aKyIIKYy 3al149acTeil ¥ UTOTOBOM CyMMBI 110 CITUCKY.
Pemmm 3amady nmosTanHo.
[Tomy4ynm criucok 6e3 CBsI3bIBaHUS TAOIUI M 0€3 UTOTOBOW CYMMBI.
SELECT id_podrazd zaiav, id oborud zaiav, id zapchasti zaiav,
kol vo*cena plan As summa
FROM public.zaiavki;
[Tomy4yrM CUCOK CO CBSI3BIBAaHHEM TaOIHII U 0€3 UTOTOBOM CYMMBI.
SELECT podrazdelenia.naimenovanie, oborudovanie.naimenovanie,
zapchasti.naimenovanie,kol vo*cena plan As summa
FROM public.zaiavki
JOIN podrazdelenia ON id_podrazd zaiav=id podrazd
JOIN oborudovanie ON id _oborud zaiav=id oborud
JOIN zapchasti ON id_zapchasti_zaiav=id zapchasti
PaccunTaem urorosyro cymmy.

B https://postgrespro.ru/docs/postgresql/9.5/functions-aggregate
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SELECT sum(kol vo*cena plan) As Utoro

FROM public.zaiavki
3ananmue 8. [lonyueHne cnucka, coJepKallero rnepeueHb MnoaApasfaeieHu ¢ yKa3aHueM CyMM, He-
00XOUMBIX Ha 3aKyTKY 3amyacTeil IIsl peMOHTA [0 BCEM 3asiBKaM OT 3TUX MOpa3IeIeHUN.

Pemenwne 3anaun 6e3 cBs3u TaOIHII.

SELECT id_podrazd zaiav, sum(kol vo*cena plan) As Cymma
FROM public.zaiavki GROUP BY id podrazd zaiav;
Pemenue 3anaun co cBS3bIBAHUEM TAOIHII.
SELECT podrazdelenia.naimenovanie As Ilogpa3nenenue,
sum(kol vo*cena plan) As Cymma
FROM public.zaiavki
JOIN podrazdelenia ON id_podrazd zaiav=id podrazd
GROUP BY podrazdelenia.naimenovanie;

Cexus GROUP BY ykazbiBaeT Ha TO, 4TO 3anmucu 00bETUHEHHOTO HAbOpa JaHHBIX JOJIK-
HBI TPYIIITUPOBATHCS IO HANMEHOBAHUIO MOJIPA3/ICIICHUSI.

Bce 3amucu ¢ oAMHAKOBBIM HaMEHOBAHWEM TMOJpa3AeNeHUs] TPYNIUPYIOTCS, TOCIE Yero
¢byHkuusa sum() TOJCUUTHIBACT B KaXI0H TPYIIE KOJINYECTBO HEMYCThIX 3HAYCHUN IMPOU3BEICHUN
noneut kol vo u cena_plan m Bo3BpaiaeT pe3yabTaT — CyMMY 3THX MPOU3BEACHUN JIsl 00beINHEH-
HBIX B KOKIYIO TPYIIY 3allUCeH Ui OJTHOTO TOpa3IeIICHHSL.
3ananme 9. [lonmyueHue cnucka, COEpPIKaAILIEro MEePEeYEHb MOAPa3ACICHUN ¢ YKa3aHUEM CYMM, He-
00XOAMMBIX HA 3aKYNKY 3arm4acTeil JUIsi peMOHTa MO BCEM 3asiBKaM OT 3THX MOJpa3JeNeHuil, eciu
cymma npessimaet 500 000 pyoiei.

Pesynprat 3anpoca, chopmupoBannslii mpu nomout GROUP BY moskeT ObITh OTGUIBTPO-
BaH napamerpom HAVING.

[Tpemnosxkenne HAVING, 3a KOTOpBIM ClieAyeT ycioBHE OTOOpa, ONpEAEseT TPYIIIbI
CTPOK, KOTOpbIE BKJIIOUAIOTCS B Pe3yJbTaTHYIO TaOIuIly. YcioBue ordopa OyaeT MpUMEHSTHCS K
KaX10# u3 rpyn, chopmupoBaHHbIX ¢ oMoursio cekiun GROUP BY. 3aganue BbIoOIHUTE caMo-
CTOSATENBHO.

3apanus 10,11.

3a1aHus BBIIOJIHUTH CAMOCTOSTEIIBHO.

Bonpocwel ona noozomoeku K 3augume 1a60pamopHoul padomal
1. Yro BBl MOHMMAETE TIOJ] ICKAPTOBBIM MTpou3BeaeHreM Tabnui? [IpuBeauTe nmpumMepsl.
2. UTo Takoe mepeKpecTHOE COCTUHEHHE TA0JINII, KaK OHO COOTHOCHUTCS C JICKapTOBBIM IIPOU3BE/IE-
HHEM Ta0IuI?
3. MoXHO i J1J11 COeMMHEeHUS TaOnuIl podrazdelenia, oborudovanie, zapchasti, zaiavki ncrons3o-
BaThb €CTECTBEHHOE coelnHeHus ¢ ucnoabpzoBaHueM omneparopa NATURAL JOIN? Ecnu pa, npu-
BEJIUTE TIPUMED.
4. MoxHO 1 AJis COeAMHEeHUs Tabnui podrazdelenia, oborudovanie, zapchasti, zaiavki ncnonn3o-
BaTh €CTECTBEHHOE coearHeHue ¢ ucnoib3oBanuem onepatopa NATURAL JOIN? Ecnu na, npu-
BEIUTE MPUMED.
5. MoxHO i [1J11 cOeMMHEeHUS TaOnuIl podrazdelenia, oborudovanie, zapchasti, zaiavki ncrons3o-
BaTh COCIMHEHUE M0 MMEHAM CTOJIOIOB ¢ Hcmosib3oBanueM oneparopa USING? Ecnu na, nmpuenu-
T€ TIpUMEP.
6. B ueM oTiinumne peanu3anuy ycIoBHOIO COEAMHEHHUs ¢ ucnonb3oBanueM oneparopa WHERE u ¢
rcnoJib3oBanueM oneparopa JOIN ON?
7. MoxHO 1 1715l coeNuHeHus1 Ta0nuil podrazdelenia, oborudovanie, zapchasti, zaiavki ucronb3o-
BaTh YCIIOBHOE COCIMHEHUE C UCIIOJIb30BaHuEeM orieparopa ON? Ecnu 1a, npuBeauTe Npumep.
8. Uto coboil mpeacTaBiseT cloXKHOe coenuHeHue Oonee aByx Tabmuu? [IpuBenute mpumep uc-
IOJIB30BAHHUS CJI0KHOT'O COSIUHEHHS.
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9. HNaiite onpenenenue arperatHbix ¢pynkuuid. Kakue arperatusie ¢pyHkiuu Bol 3Haete? IlpuBenu-
T€ MPUMEP MX UCIIOIb30BaHUSL.

10. Kak mpoucxoauT MoJCUeT ¢ UCTIOIB30BAHUEM arperaTHoi (QyHKIMH MU IPYNIUPOBKE 3amucen
onepatopom GROUP BY? IIpusenure npumep.

11. B uem cocrout HazHayeHue oneparopa HAVING npu ero ncrosib30BaHMM COBMECTHO C OIepa-
topom GROUP BY? IlpuBenute npumep. B uwem pasnuma mexnay omneparopamu HAVING u
WHERE?

JlabopaTopnasi paGora 7. KonpurypupoBanmne npopuieii mojn3oBaresieil 1 00beKT-
HBIX NpuBHJIeruii B npombinuieHHo CYB/{

Ilens pabompl: ONYyYNTHh NPAKTUYECKHE HABBIKK YIPABICHHUS MPOQUISAMHU MOJIb30BaTeNei
1 00bEKTHBIMH MPUBWICTUSMH T0JIb30BaTeseit B mpoMbIiiuieHHBIX CYB/I.

3adanusn

1. CoctaBuTh TabMUIIBI MapaMeTPOB KOH(HUTYpupoBaHUs mMpoduieit mojb30BaTeNied U 00b-
eKTHBIX MPHUBHIETUN cepBepa pitek u 6a3pl qanHbix OMTC. BpiOpaTe MeToa ayTeHTH(PHUKAIUN
MoJib30Barteseil 0a3bl JaHHBIX.

2. Co3xath TpynmnoBbie poiu 0a3bl JaHHBIX C TPEOyeMBbIMU aTprHOyTaMu.

3. CxoHpurypupoBaTh 00BEKTHbIE IPUBUIIETUHU TPYIIIIOBBIX posiel 0a3bl JaHHBIX.

4. Co3nath U CKOH(UTYpHUPOBATh HECKOJIBKO POJIEH Mosb30BaTeleii 0a3bl JaHHBIX.

5. IlpoBeputh pasrpaHuveHre OOBEKTHBIX MPUBUJIETHH JJIS MOJb30BaTENIed pa3sHBIX TPYIIIT
Ha Tabnuny oborudovanie.

6. BHecTn n3MeHeHUsT B CO3IaHHYI0 KOH(HUTYpAIHMIO MOJIh30BaTeIeH U OObEKTHBIX MPUBHU-
Jerui ¢ ucnoipzoBaHueM komanza PostrgeSQL ¢ npoBepkoii pe3ynbTaTa UX BBIIOJIHEHUS B CpEAC
PgAdmin.

7. OGOopMHUTH OTYET MO MPOJICIIAHHON paboTe.

Memoouueckue yKazanus K bIN0JIHEHUIO 3A0AHUIL

3ananue 1. CocraBnenue TabauIl mapameTpoB KOHPUTYpUpoBaHUs MPOodHUIEH Moab30BaTe-
Jei 1 0OBEKTHBIX MPHUBHIIETUH cepBepa pitek u 6a3pl nanubix OMTC. Beibop meTona ayTeHTuu-
KaI[¥ NOoJIb30BaTesel 0a3bl JaHHBIX.

Jlnst onpeneneHus napaMeTpoB KoH(UTypupoBaHuUs npoduieil moigb3oBareneid U 0ObEKT-
HBIX MPUBWIETUHA HEOOXOAUMO CHOPMHPOBATH YETHIPE TAOIHUIIBI: TPYMNIOBBIC pOJiK 0a3bl TaHHBIX;
npuBuieruu (aTpuOyThl) posielt 0a3bl JAaHHBIX; OOBEKTHBIC MPUBUIIETUM poJie 0a3bl JAHHBIX;
MOJIb30BATEIH 0a3bl JaHHBIX.

[TpumepHbIi BUA TabIuIl pecTaBieH Hke (Tabnuibl 6-9). [Tapamerpsl KoHGUTYypupoBa-
HUSL TPOQMICH Moib30BaTeNe M OOBEKTHBIX IMPUBWIICTUH ONpPEACISIOTCS HAa OCHOBE aHAIHM3a
MPEeIMETHOM 00J1aCTH U TOKYMEHTOB, ONPEENIAIOMUX MOJUTUKY 0€30MaCHOCTH B 00JaCTH 3aIIUTHI
UHPOPMAIMU B KOMITAHUH.
Tabnuua 6 — I'pynmnoBblie posiu 6a3bl JAHHBIX

Ne | Hms rpynnoBoii posn Onucanue
1 admin A IMUHUCTPATOPBI

2 boss PykoBonurenn

3 specl Crnenuanuctsl Noapa3aeaIeHl
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Tabnuua 7 — [puBuserun (aTpubyTHl) IPYNIOBBIX poJiei 6a3bl JAHHBIX

No Nmsa SUPERUSER | CREATED | CREATER | REPLICATIO | INHERIT
rpynmo- | (Craryc cynep- B OLE N LOGIN (Hacaeno-
BOii po- | mouan3oBartens) | (Co3nanme (Co3znanue (3amyck pe- BaHMe NpaB
JH 0a3el DaH- poJin) MJIMKALMH) U3 poau-
HBIX) TeJbCKHUX
poJieii)
1 | admin - + + - +
2 | boss - - - - +
3 | specl - - - - +
Tabnuna 8 — O6beKTHBIC MPUBUIIETHU POJIel 06a3bl TaHHBIX
Ne | Umsa rpynmno- Taoauna Taoauna Taodauma Taodauma
BOIi poJin podrazdelenia oborudovanie zapchasti zaiavki
1 admin ALL ALL PRIVILEGES ALL ALL
PRIVILEGES PRIVILEGES | PRIVILEGES
2 boss SELECT SELECT SELECT SELECT
3 specl SELECT SELECT SELECT SELECT
INSERT
UPDATE
DELETE
Tabnuna 9 — [lonb3oBaTenu 6a3bl JaHHBIX
Ne | [Toab3oBaTtenan | Ums po- HNwms rpynmno- Onucanue
JIH BOW poJin
1 | [Ipoxopor C.B. | adminl admin AJMUHHCTpATOP, WHXKEHep-
nporpammuct MBI
2 | Iloranos N.A. | potapov boss JlupekTop KOMIIaHUKN
3 | UrnareeB b.C. | ignatjev specl Crenuanuct 1o TeKyIeMy peMOHTY
000opyoBaHUS

CHUHTaKCHC***%*:

3ameyanme: Ha npaktuke mosp3oBaTensiM 0a3bl JaHHBIX, HE BXOJAIIUM B Ipymnny admin,
He crout nasars npusuwiernio DELETE, a onepanuio ynaneHus 3aMEHUTD Ha ONEPALIUI0 YCTAHOBKHU
METKH «3aIUCh yIaJICHa».
C wnenpio obecriedeHus! 3alMThl OT BO3MOXHOCTH IepexBaTa Tpaduka BBIOMpPAEM METOJ
ayTeHTH(UKAINK TI0JIb30BaTeliel 0a3bl JAHHBIX C TIOMOIIBIO Maposist mdiSsy.

3ananue 2. Co3ganue TpyNmoBbIX Pojieit 0a3bl TaHHBIX C TPEOYEMBIMH aTPUOyTaMH.

BeImonHuTh 3a7aHue MOXKHO, UCHONb3ys uHTepderic yrunutel pgAdminlll, xak 3T0 ObLIO
caenano B aboparopHoit padore 1-2. Ho eciu co3gaeTcst 00bIIoe KOJIUYECTBO POJIEH ¢ OTHOTHII-
HBIMU aTpuOyTaMu yAoOHEE BBIOJHUTH 3aJaHHE C MOMOIIBIO 3alpoca, UMEIOIIETO CIEAYIOMINN

CREATEROLE <ums pominr> WITH <cnucok atpubyroB>
3aoanue 2.1. Co3nath rpymmoByIo poJib admin.
Jlnst BeIMoNHEHUS 3afaHusi B Opaysepe o0bekToB pgAdminlll Beigenuts 6a3y OMTC; BbI-
3BaTh penaktop SQL v BBIMOJHUTH KOMAHAY:

CREATE ROLE admin WITH CREATEDB CREATEROLE INHERIT
Y0enuTbcs, 9To TpyIIoBasi pojib CO3/1aHa, BRITIOJTHUB KOMAHITY:

Y https://postgrespro.ru/docs/postgresql/9.5/auth-methods.html

o https://postgrespro.ru/docs/postgrespro/9.5/sql-createrole.html
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SELECT rolname FROM pg_roles;
YO6eauThcsi B IPaBUIIBHOCTH 3a/IaHMs aTpUOYTOB TPYIIIOBOM posn admin B Opaysepe 00b-
exToB pgAdminlIIL.
3aoanue 2.2. CaMOCTOSITENBHO CO3JaTh TPYIIIOBBIE posin boss u specl. [lpuBuneruu (aTpu-
OyTBI) IPYIMIIOBBIX poJiei 6a3bl JAHHBIX ONMPEIEIATH 1Mo TaduuIe 6.
[IpoBepuTh HaMM4KMe CO3AAHHBIX IPYNIOBLIX POJe U yOeAUThCS B MPABHJIBHOCTH 3a/1aHUs
aTpuOyTOB.

3ananue 3. KonpurypupoBanue o0beKTHBIX TPUBUIIETHI IPYIIIOBBIX poJiei 6a3bl JaHHBIX.

OObeKTHbIE MPUBWIETHH YCTAHABIMBAIOTCS Ui TPYIIIOBOM POJNM C MOMOILIBIO KOMaHJbI
GRANT — onpenenurens npas gocryna: {1

GRANT<cnucok npusmieruii> ON <o0bvekt> TO <poas>;

3aoanue 3.1. 3agath npaBa I0CTYyIa IPYIIIEI TOJIB30BaTENeH spec! Ha TabIuIy zaiavki.

CornacHo pacnpeeseHnI0 00BEKTHBIX MPUBMIIETHI 110 Taliuile 7 Ui BHIOJHEHUS 3a/1a4U
CIIEYET BBIMOJIHUTH KOMaH/Y:

GRANT SELECT, INSERT, UPDATE, DELETE ON zaiavki TO specl

3aoanue 3.2. 3aparh mpaBa JOCTyNa i BCEX TPYIN MOJb30BaTeNel Ha TaOMUIy 0a3bl
aHHBIX zaiavki cornacHo Tadiuune 7.

Cnenatb 3710 ObICTpEe U yHOOHEe, 3aaBasi MPUBUIICTUU TSI KaXJI0H TaOIUIBI B €€ CBOK-
cTBax Ha na”enu «IIpuBunerun».

[lepeiiTn Ha nanens «[IpuBHIErUN» TUATOTOBOTO OKHA CBOMCTB Tabmuibl zaiavki. Beibparts
TPYIIOBYIO poiib. BeiOpats npusmieruu. Bemmonmanuts «Jlo6aButh/M3mMeHNTHY». BhimoaauTs «OK»

3a0anue 3.3. AHanmoru4HO 3a7aTh IpaBa JOCTYIA JJs BCEX T'PYII MOJb30BaTeneil Ha Tad-
nuLbl 6a3bl AaHHBIX podrazdelenia, oborudovanie, zapchasti cormacHo Tadmwmie 7.

3ananue 4. Co3nanve W KOHPUTYpHPOBaHHE HECKOJBKHX pOJIEH Mojb30Bareseit (posei
BX0/a) 0a3bl JaHHBIX.

Co3narh poiu mosb3oBaTesneil u3 Tadbumibl 8. st BHIMOJHEHMsI 3a/1a4d UCTIOIB3YETCs 3a-
MPOCHI, UMEIOIINE CIAEAYIONINE CHHTAKCUCHI:

CREATE ROLE <ums ponu> WITH LOGIN PASSWORD 'Tlaposs';
(co3manue posu ¢ 3aJaHHBIM [apOJIEM);
GRANT<HNms rpynnoBoit ponn>TO<cnucok posieit Ajisi BKIIOYEHUS™ ;

(BKJIIOUEHHE POJIU B TPYIIILY).

B xauectBe maposisi UCIIOIB3YUTE IBOMHOE UMSI POJIH.

Jlnst coznanust ponu UrnarbeBa b.C. BBIOTHUTS:
CREATE ROLE ignatjev WITH LOGIN PASSWORD 'ignatjevignatjev';
GRANT specl TO ignatjev;

OcranbHple pPOJMM CO3JaTh CAMOCTOSTEIBHO, OJHY U3 pOJIEd COo34aThb CpPEACTBAMHU
pgAdminlIL

3ananme S. [IpoBepka pasrpaHnueHUs OOBEKTHBIX MPUBUWIICTHIA IS MOJIb30BATEICH pa3HbIX
rpynm Ha Tabiuiy oborudovanie.

[TpoBepuTh, UMEET JIM BO3MOKHOCTh U3MEHSTH JAaHHBIE B Tabmuie oborudovanie nUpeKTOp
IToranos H.A.

Jlist 3TOT0 3aiiTH Ha cepBep pitek O JIOTUHOM potapov:

- OTCOEIMHUTBCA OT cepBepa pitek;

- B CBOWCTBaxX cepBepa pitek yCTaHOBUTH UMsI TOJIb30BATENS potapov;

- IOAKJIFOYHUTECH K CEPBEPY MOJ, MOIb30BATEIEM POlapoyv.

"7 https://postgrespro.ru/docs/postgrespro/9.5/sql-grant
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CaMOCTOSTeTHbHO TPOBEPUTH PAOOTOCTIOCOOHOCTh 3aIUTHI OT M3MEHEHHH IOJIb30BATEIEM
potapov Tabmuubl oborudovanie.

CaMOCTOSTEThHO TTPOBEPUTH PaOOTOCIIOCOOHOCTh 3aIIUTHI OT M3MEHEHHH IOJIb30BATEIEM
Kpyrnosa A.W. Tabmuipl zajavki n paboTOCTIOCOOHOCTH €€ TIpaB Ha BHECEHUE M3MEHECHHM B TaOJIH-
iy oborudovanie.

3ananue 6. BHecenue n3MeHEHMH B CO3/IaHHYI0 KOH(PUTYpalHIO TOJIb30BaTENEH U 00BEKT-
HBIX TIPUBWIETHI C MCMOb30BaHueM KomaH[ PostgreSQL ¢ mpoBepkoil pe3ynbTaTta UX BBITOJIHE-
Hus B cpene pgAdminlIl.

3aoanue 6.1. VI3MeHUTH JIF0001 aTpuOyT BEHIOpAaHHOW BaMH POJIH.

JUJ1s1 5TOrO UCHONB3YITE CIENYIOIUNA CHHTAKCUC 3aIIpoca:
ALTERROLE <ums ponun> SET <atpubyr> TO <iieneBoe 3HaUeHHE™;

3aoanue 6.2. BKIIOUATH UM UCKITIOYUTH YJICHOB B/U3 TPYIIIOBOM POJIH.

CunTakcuc 3ampoca:
GRANT <Mwms rpynnosoit ponu> TO <cnucok posiei i BKIIOUYEHUS™;
REVOKE <Hwms rpynnosoit posn> FROM <cnucok posen 115 UCKIIOUYECHHS ™,

3aoanue 6.3. Y 1anuTh OAHY U3 POJICH.

Cunrakcuc 3anpoca:
DROP ROLE <ums ponu>;

3aoanue 6.4. AHHYIMpPOBaTh JTIO0YIO OIHY M3 NPUBUJIETHI MOJIB30BATENs HA OJUH U3 00b-
€KTOB.

CuHrakcuc 3anpoca:
REVOKE <cnucok npuBmieruii> ON <o0bvekt> FROM <poas>;
Pesynbrats! BeinoaHenus koman PostgreSQL nmposeputs B cpene pgAdminlIL

Bonpocwel ona noozomoeku K 3augume 1a00pamopHoul padomal
1. Yo BBI MOHUMAETE MOJ poJIbIo 0a3bl naHHBIX? Kakue posn 6a3bl 1aHHBIX BB 3HAaETE?
2. Kakas pons npenycranoBiieHa B CYB/] PostgreSQL o ymonuanuto? KakoBo ee Ha3HaueHue?
3. Kakue arpudytst pomu CYBJ] PostgreSQL Bam u3BecTHBI?
4. Yto Takoe rpymnmosas poyib? B uem ee oTiiune oT mpocTo poiu 6a3bl TaHHBIX?
5. Kakoii cMbICHT BBI BKJIaJIbIBa€TE B TEPMUH OOBEKTHBIC IPUBUIICTHH?
6. Kakue mapaMeTpsl HCTIONIB3YIOTCS JIJISl OMMMCAHUST OO BEKTHBIX TPUBUJICTUHA pOJiel 0a3bl JaHHBIX ?
7. Ha3oBUTE OCHOBHBIE METOBI ayTeHTU(UKAIIUH [T0JIb30BaTeneit 6a3pl qanHbIX PostgreSQL.
8. Kakue criocoObI co31aHus TPYNIOBBIX POJICH BbI 3HaeTe?
9. IlpuBenure mnpumep KOH(UTYPUPOBAHUS OOBEKTHBIX TNPHUBHIETHNA C MOMOIIBIO KOMAaH[bI
GRANT.
10. Kak ckoH¢purypupoBaTh 00beKTHbIEC IPUBMWIETHH cpeacTBaMu pgAdminlll?
11. Kakue criocoObl co3/1aHus pojieii BX0/1a BbI 3HaeTe?
12. Kakum o6pazom popMHUpyeTCsi COCTAaB IPYIIT POIei?
13. Kakum 00pa3om oCyIecTBIsS€TCsS BXO/] B 0a3y TaHHBIX 01 Pa3HBIMU MOJIb30BATEISIMU?
14. Kak usmenuts arpulyT posn?
15. Kak MOXXHO yJIaauTh poib?
16. Kak aHHyIMpoBaTh MPUBUIIETUIO TIOIH30BATENS HA OOBEKT 0a3bl TaHHBIX?

JlabopaTopnasi paGora 8. KonpurypupoBanme cereBbIX COCJUHEHMI M CHCTEMHBII
ayauT B npomblinieHHoH CYB/

Ilens pabompl: ONYYNTH MPAKTUUYECKHE HABBIKM KOH(UTYPUPOBAHMS CETEBBIX COCIHHE-
HHI ¥ UCTIOJIb30BaHUS CUCTEMHOIO ayuTa B TpombIiuieHHbIX CYB/I.

3adanusn

1. Pa3zpaboTath CTpyKTYypy cpeacTB ayauTa 6a3sl qanHbix OMTC.
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2. Pa3paboTarh CTpyKTypy AaHHBIX ayauTta. [lyis oObekTa ayauTa — Tabnuisl podrazdelenia
co3aaTh TabIUy podraz audit XpaHSHHS TaHHBIX ayIUTA.

3. 3amporpammupoBaTh (GYHKLUHIO TpUITEpa ayauTa proc_podraz audit ans TaOIUIIBI
podrazdelenia.

4. Coznatb Tpurrep podraz audit BeInonHeHUs (QYHKIMU proc_podraz_audit 1uis ayauTta
COOBITHH, CBA3aHHBIX C U3BMEHEHUEM TaOIUIIBI podrazdelenia.

5. BHectu u3MeHeHus1 B Tabnuny podrazdelenia, mpoBepUTh UX MPOTOKOJIUPOBAHHUE B Tad-
nuue podraz_audit.

6. BeimonHuTh KOHGUTrypupoBanue ceteBbix coequHennit CYBJ[ PostgreSQL.

7. OopMUTB OTHYET 110 MPOJCITAHHON padoTe.

Memoouueckue yka3zanusa K 6bin0JIHEHUIO 3A0AHUTL

3aganue 1. Pazpadorka cTpyKTYpHI cpeacTB ayauTta 6a3pl fanHbIx OMTC.

B cranpaptHoil moctaBke PostgreSQL He nmpeaycMOTpeHO BCTPOEHHBIX CPEJICTB CUCTEMHO-
ro aynuta omnepauuii ¢ 60a3oil maHHbIX. OIHAKO CO3/laHME MHCTPYMEHTOB CHCTEMHOTO ayAHuTa He
SIBJISIETCS CJIOKHOM M TPYJOEMKOM 3amaueil. Ee BbIMONHEHHE MO CrilaM Jake HAaYMHAIOIIEMY Ipo-
rpammucty. OnHuM uU3 Hambosiee THOKMX M OJHOBPEMEHHO HauOojiee MPOCTO peaiu3yeMbIX HH-
CTPYMEHTOB, HUCIOJb3YEMBIX ISl OpraHW3allMd CUCTEMHOTOo ayauTa B mnpombiiuieHHoW CYB]]
PostgreSQL, siBnsieTcs Tpurrep ayaura.

Jljis opraHu3anuy CUCTEMHOTO ayAuTa He00X0IUMO:

- OTIPE/ICTNTh CIIMCOK OOBEKTOB 0a3bl TaHHBIX, KOTOPbIE OYIYyT MOABEPraThCcs ayauTy;

- pa3zpaboTaTh CTPYKTYPY JaHHBIX ayAUTa U AJIs KaXA0ro o0beKTa ayuTa co3/1aTh TaOIuILy,
KOTOpast OyAeT XpaHUTb 3TU JaHHBIE;

- U1 KaXJI0TO 00BbEKTa ayJauTa 3alporpaMMHUpOBaTh (YHKIUIO TPUTTEpA ayauTa U CO31aTh
TpUITEP, KOTOPBIN OY/AET BHIMOIHATE ATY (YHKIHIO BCAKHHA pa3 MpU HACTYIUIEHUH COOBITHS ayIuTa
(HampuMep, yIaeHusi CTPOKU B TaOJIHIIE).

Crpyktypa cpencts ayauta 6a3bl nanabix OMTC cBenena B Tabnuiry 10.

Ta6nuua 10 — Ctpykrypa cpeacts ayauta 6a3sl ganusix OMTC

Ne | O0bekT aynura HeiictBuss Hax | Tabauuna ®yuknus Tpur- | Tpurrep
00bEKTOM, AJIsl  XpaHe- | repa ayauTa ayaura
NoJJIesKalIMe | HUS JaHHBIX
ayJuTy ayamra
1 Tabmuma podrazdele- | DELETE podraz_audit | proc_podraz_audit | podraz audit
nia UPDATE
INSERT
2 | Tabnuna  oborudo- | DELETE oborud_audit | proc_oborud_audit | oborud audit
vanie UPDATE
INSERT
3 | Tabmuna zapchasti DELETE zapch_audit | proc_zapch_audit | zapch_audit
UPDATE
INSERT
4 | Tabnunua zaiavki DELETE zaiavki_audit | proc_zaiavki_audit | zaiavki_audit
UPDATE
INSERT

3necs: DELETE — onepanus ynanenust crpoku Tabmuubl; UPDATE — oneparust penaktu-
poBanus crpoku Tadymibl; INSERT — onepanust BCTaBKM CTPOKH TaOIHIIBI.

3ananue 2. Pa3paboTka CTPYKTyphl JaHHBIX ayJIuTa W CO3JaHUE TaOMUILl podraz audit
XpaHEeHHUs JaHHBIX ayuTa Tabnuisl podrazdelenia.
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3aoanue 2.1. Co3nath cxemy audit.

Co3maBarh TaONHIBI IJI1 XPAaHEHUS JAHHBIX ayquTa Ieecoo0pa3sHO B OTACIHHON CXEMe.
ITycts 310 Oyner cxema audit.

Jlnst co3maHust cXeMbl audit: B KOHTEKCTHOM MEHIO 00bekTa «CxeMbl» BBINOIHUTH «HoBast
CXeMay; 3a7aTh UMsl CXEMBI - audit; 3a]1aTh BIIAJICNbLA CXEMBI — pitek]4.

3aoanue 2.2. PazpaboTaTh CTPYKTYPY TaONHILI podraz _audit

CrpykTypa Tabnuusl podraz_audit 1y XpaHeHHUsS JaHHBIX ayauTa TaObmuLbl podrazdelenia
npeacTarieHa B Tadmure 11.

OOpartnTe BHUMaHUE Ha MOPSIOK YepepoBaHUsl KOJMOHOK. /i QyHKIMM TpHrrepa ayaura
Ba)XHO, YTOOBI KOJIOHKA, KOTOPast SBJISICTCS IIEPBUYHBIM KITFOYOM, CTOsIIA MTOCTISTHEH.

Co3nartp Tabnuny podraz audit MOKHO TaK, KaK Mbl 3TO JeJlaly B JabopaTopHOi pabdote 5-
6, a MO>XHO OBICTpee, BBITIOJIHUB COOTBETCTBYIomME SQL-3ampock!.

Tabmuma 11 — Crpykrypa Tabmuubl podraz audit s XpaHEHHS JTaHHBIX ayauTa TaOJIUIbI

podrazdelenia
Ne | Ums1 KOJIOHKH Tun panueix | OrpannveHust IIpumevanne
1 operation character(1) | NOT NULL Brinonnennas oneparusi:
D — ynanenue;
U — penakTupoBaHue;
I — BcTaBka.
2 stamp timestamp NOT NULL BpemenHast MeTka HACTYIJICHHSI COOBI-
without time THS ayNTA.
zone
3 userid text NOT NULL WNms ponm monp3oBarens (Bxona), BEI-
MOJTHUBLIETO ONEPALIHUIO.
4 data_text text NOT NULL Conepxxumoe CTPOKH TaOJIUIIBI
podrazdelenia, momBepriieecs U3MEHE-
HUIO
5 id_podraz_audit integer [epBuuHEBI K04 Unentuduxarop cTpoku.
PRIMARY KEY NMst mocnenoBaTenbHOCTH:
seq podraz_audit

3aoanue 2.3. Co3naTh MOCIENOBATENLHOCTD Seq podraz_audit.
B penakrope SQL BBINOJIHUTE 3ampocC:
CREATE SEQUENCE audit.seq_podraz_audit
INCREMENT 1
MINVALUE 1
MAXVALUE 100000
START 1
CACHE 1;
ALTER TABLE audit.seq_podraz_audit
OWNER TO pitek14;
OOparuTe BHUMAaHUE, YTO MOCIEIOBATENBHOCTD Seq podraz_audit co3aHa B HOBOM cxeme
audit, a He B cXeMe 10 yMordaHuto — public.
Teneps, uro6s1 PostgreSQL 3Haun, re uckarb 00bEKThl HOBOW CXEMBI, Mbl OYZEM HCIOJIb30-
BaTh CJIOXKHBIEC MMEHA TUTIA
audit.<umsa_oObexTa>
3aoanue 2.4. Coznare Tabnumy podraz_audit.
B penakrope SQL BBIIOIHUTSE 3a11poc:
CREATE TABLE audit.podraz_audit

(
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operation character(1) NOT NULL,
stamp timestamp without time zone NOT NULL,
userid text,
data_text text,
id_podraz_audit integer NOT NULL DEFAULT nextval(‘audit.seq_podraz_audit'::regclass),
CONSTRAINT podraz_audit pkey PRIMARY KEY (id podraz_audit)
)
WITH (OIDS=FALSE);
ALTER TABLE audit.podraz_audit
OWNER TO pitek14;

3aganue 3. IlporpammupoBanue (yHKOMH TpUrTepa ayauTa JUIsl  TaOJHUIIBI
podrazdelenia. {i1}

Tpurrep siBnsieTcss ykazaHueM, 4To 0a3a JNaHHBIX JOJKHA aBTOMATHYECKH BBIMIOJTHHUTH HE-
KOTOPYIO 33/IaHHYI0 (PYHKIUIO (mpueeepnyto yukyuio, (hyrkyuio mpueeepa), BCAKUN pa3, Koraa
BBITIOJIHEH OIPEEIEHHBIA THUII OTIEPALIUU.

Hanpumep, nms taGnui 60a3bl JaHHBIX MOKHO OIPENEessTh TPUITEPbl, KOTOpble OyAyT cpa-
OarbiBaTh M0 win nocie oo u3 komana INSERT, UPDATE wmu DELETE; nu6o oaun pa3 ajis
KaKJI0M MOIU(PUITUPYEMOI CTPOKH, TMOO0 ouH pa3 ais oneparopa SQL.

Tpurrepnas ¢pyHkuus 1okHa OBITH co3/laHa A0 Tpurrepa. OHa J0oKHA ObITH OOBABICHA
0e3 apryMeHTOB M BO3BpallaTh TUII rigger.

Tpurrepasie GyHKIIUU MOTYT OBITh HAMMCAHBI Ha OOJBIIMHCTBE JOCTYIHBIX MPOLETYPHBIX
s361K0B, BKirovast PL/pgSQL, PL/Tcl), PL/Perl) u PL/Python).

[Tocme co3manus TpurrepHoit ¢yHknuu cosgaéres tpurrep ¢ nomomibio CREATE
TRIGGER. Onna u Ta ke TpurrepHas GyHKIIHAS MOKET ObITh UCIIOIh30BaHa JIJIsl HECKOJIBKUX TPHUT-
T'epoB.

Coznmarp Tpurrepuyio GyHKIUIO proc_podraz audit. B penaktope SQL BBITTOTHUTH CKPHUIIT:
CREATE OR REPLACE FUNCTION audit.proc_podraz_audit()

RETURNS trigger AS
$BODY$
BEGIN
-- Co3pmaem ctpoky B Tabnuie podraz_audit cxemsl audit, KoTopasi OTpa)xxaeT BHITOJTHEHHYIO
oTeparuio.
-- Bocnonp3yemcs nepemennoit TG OP s onpeneneHus Tuia onepanuu.
IF (TG_OP ='DELETE') THEN
INSERT INTO audit.podraz_audit SELECT 'D', now(), user, ROW(OLD.*);
RETURN OLD;
ELSIF (TG_OP ='UPDATE') THEN
INSERT INTO audit.podraz_audit SELECT 'U', now(), user, ROW(NEW.*);
RETURN NEW;
ELSIF (TG_OP ="INSERT') THEN
INSERT INTO audit.podraz_audit SELECT 'T', now(), user, ROW(NEW.*);
RETURN NEW;
END IF;
RETURN NULL; -- Bo3Bpatraemoe 3nauenue i tpurrepa AFTER He uMeert 3HaueHus
END;
$BODY$
LANGUAGE plpgsql VOLATILE
COST 100;

HH https://postgrespro.ru/docs/postgrespro/9.5/triggers.html
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ALTER FUNCTION audit.proc_podraz_audit()
OWNER TO pitek14;

3ananmue 4. Co3ganue Tpurrepa podraz_audit.

Tpurrep podraz _audit sssnsercs tpurrepom tuna AFTER.

OH IOIDKEH 3aIyCcKaTh BBIOTHEHHUS (PYHKIUH proc_podraz _audit KaXkaplid pa3 TOCIE TOTO,
KaK TOJIb30BaTeIb BHEC M3MEHEHUS B IaHHBIC, XpaHsIIuecs B Tabnule podrazdelenia.

Coznarb Tpurrep podraz _audit. B penakrope SQL BBIMOTHUTE 3ampoc:

CREATE TRIGGER podraz_audit
AFTER INSERT OR UPDATE OR DELETE
ON public.podrazdelenia
FOR EACH ROW
EXECUTE PROCEDURE audit.proc_podraz_audit();

3ananmue 5. [IpoBepka paboToCIIOCOOHOCTH ayauTa TabIuIbl podrazdelenia.

B naGopatopHoii pabote 13-14 MbI 1anu nmpaBa Ha peAaKTUPOBAaHUE TAOIUIBI podrazdelenia
aaMuHUCTpaTopy, uHxkeHepy-nporpammucty UBL [IpoxopoBy C.B. (ums ponu- adminl, maponb —
adminladminl).

Coznatb poJsib BXoAa adminl ¢ mpaBaMu TpyIIoBod poiu admin (cM. 1ab. pabd. 13-14).

Jlnst Toro 4yTOOBI IPU BXO/JIE Ha CepBeEp piftek Mo poiibio adminl Obla BO3MOXKHOCTH BHECE-
HUS U3MEHEHUH B TaOJUIly ayauTa, HEOOXOIUMO CKOH(UTYpHUPOBaTh MpaBa IMoiab30Batens adminl
Ha O0BEKTHI CXeMBbI audit.

Jnst cxembr audit nmms rpynmoBoit ponu admin ycranoButh mnpuBwierud USAGE u
CREATE. [lns mocnenoBaTenbHOCTU seq podraz audit IUist TPYNIIOBON pONU admin yCTaHOBUTH
npusuieruto UPDATE.

Jlnst mpoBepKu paboTOCIIOCOOHOCTH ayAnuTa TaONuUIbl podrazdelenia :

BOWTHU Ha cepBep pitek oA moab30BaTesieM adminl; BCTaBUTh HOBYIO CTPOKY ¢ WH(opMaIu-
el 0 HOBOM I0/Ipa3/IeJICHUH; BHECTH U3MEHEHUS B (DaMUIIMIO U MHUIUAIIBI PYKOBOJIUTENS; YIAIUTh
3Ty CTPOKY; MPOBEPUTH MH(POPMAIINIO, 3aMUCAHHYIO B TAONHIy ayauTa podraz audit (yoOenuThes,
YTO TAaKHX MpaB y MOJb30BaTENs adminl HET); MPOBEPUTh MHPOPMALIMIO, 3aITUCAHHYIO B TaOJIUILy
aynuta podraz_audit IoJ] IOJIb30BaTeNIeM pitekl4.

3ananue 6. Konpurypuposanue cereBbix coenuaernii CYBJ[ PostgreSQL.
YHHUBepcaTbHBIM CIIOCOOOM KOH(UTYPUPOBAHHS CETEBBIX COCAMHEHHH B NMPOMBIIUICHHBIX
CYB/, B Tom uncne u CYB]] PostgreSQL, sBnsercs Mmoaudukaius coaepKuMoro KoHpuryparu-
oHHBIX (aitnoB§§§§. M3menss conmepxxumoe kKoHburypammonHoro Qaiina PostgreSQL mobutbes
CETeBOM KOH(UTYpaIlUU C TTapaMeTpaMH, IIPEICTaBICHHBIMU B TaOymie 12***** [lepen BHeceHH-
€M U3MEHEHHH B KOH(PHUTypallMOHHBIN (aiisl COXpaHUTh €ro Pe3epBHYIO0 KOMUIO.
Ta6mmma 12 — Konduryparus ceTeBbIX coeIMHEHUT

ITapameTp KoHpUrypanumn TpedyeMoe 3HaUeHNE
[IpociymmBaemsIii agpec COSAMHEHMUS JItoOb1e anpeca npoTtokona IPv6
TCP-nopTt, OTKpBIBaEMBIN CEPBEPOM 49001

MaxkcuManbHOE YHUCIIO OAHOBPEMEHHBIX moakmo- | 70

YEHUI

KonnuecTBo C€lI0TOB, 3ape3epBUPOBAHHBIX ISl CY- | 5

MIEPIOIb30BaATENEH

MakcumanbHOe Bpemsi JJisi 3aBeplicHusi ayTeHTu- | 30 cekyH[

3988 https://postgrespro.ru/docs/postgresql/9.5/config-setting. htmlI#CONFIG-SETTING-
CONFIGURATION-FILE

o https://postgrespro.ru/docs/postgresql/9.5/runtime-config-connection.htmI#RUNTIME-
CONFIG-CONNECTION-SETTINGS
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(ukanun
HcnonszoBanme SSL Brikiioueno
[IndpoBanne maposs Bxoueno

[Tocne 3aBepieHnss KOHGUTYpPALIUA CETEBOTO COCAMHEHUS MPOBEPUTH PAOOTOCTIOCOOHOCTh
cepsepa CYB/I. Jlns sToro nepesanyctuth cepBuc. 110 0koHUaHNM BBINOIHEHUS 331aHUS - BEPHYTh
HACTPOMKHU K 3HAUYEHUSIM IO YMOJIYAHUIO.

Bonpocul 0nsa noozomoexu K 3augume 1adopamopHoil padomot
. UTo BBI MOHMMAETE MOJ] CUCTEMHBIM ayauTom? JIis Kakux 1eineit oH Heooxoaum?
. Kakue neficTBus HE0OOXOMMO BBITIOTHUTH JIJISI OPraHU3alUK CUCTEMHOTO ayauTa 0a3bl JaHHBIX?
. UTO BXOJIUT B COCTaB CPEJICTB CUCTEMHOTO ayiuTa?
. Uto Takoe Tpurrep? TpurrepHast pyHxus?
. Kakue pa3HOBUIHOCTH TPUTTEPOB BbI 3HAETE?
. Kak co3nats Tpurrepayto ¢pyHkuuo?
. Kakue nevicTBus BBIMOTHSAET TpUTTEpHAS QYHKITNS?
. Kak coznaercst Tpurrep?
9. Kakum 06pa3omM MOKHO TIPOBEPUTH PaOOTOCITOCOOHOCTH CUCTEMHOTO ayiuTa’?
10. Kakum o0Opa3oMm cienyer CKOH(UTYpHpOBaTh MpaBa MoJIb30BaTeNeil Ha TOCTYI K Tabnuie, co-
JepKanied JaHHble ayaura’?
11. Kakum o6pa3om BbIMONHAETCS KOH(UTYpUpOoBaHUE ceTeBbIX coenuHeHni PostgreSQL? Kakue
napameTpsl KOH(GUTYpai MOXHO U3MEHUTh?
12. Kakue npeumymecTBa naet ucnonb3oBanne SSL? Kakue nelicTBrUs HEOOXOIMMO MPEIIPUHSTH
11 0OecriedeHHs] BO3SMOYKHOCTHU €ro UCIOIb30BaHuUs?

0O IO\ WD B W -

JlaGoparopHasi padora 9. OcHOBHbIE KOMaH/bI SI3bIKOB PACIIMPEHHs] MPOMBbIILIEHHbIX
CYB/J

Ilens pabomsr: nONTYyUNTH MPAKTUUYECKHE HABBIKA MCIOJIb30BAHUS OCHOBHBIX KOMAaH] SI3bI-
KOB pacuirpenust npoMbinuieHHbIX CYB/l, monyunuTs 3HaHUS O BO3MOXKHOCTAX aJAMHUHUCTPUPOBA-
HUS npoMbInuieHHBIX CYB/] ¢ MOMONIbI0 SI3bIKOB PaCIIMPEHUs], HAYYUTHCSI CO3/1aBaTh PE3E€pPBHbBIC
KOIIMH KOH(PUTypaIMy CepBepa U BOCCTAHABIMBATH KOH(PUTYPAIHIO U3 PE3EPBHOM KOIHUH.

3aoanusn

1. Ucnonezys si3p1k PL/pgSQL peanuzoBath GyHKINIO, KOTOpask MO3BOJSAET NOIYYUTh CIIH-
COK o0opynoBaHus ¢ Bbigaueit coodmenus «Cpok ciryk0bl mpeBbliaeT N JIeT», eciu JaHHOE yCIIo-
BUE BBINIOJHSETCS, UM coobiieHne «Cpok ciykO0bl He mpeBblmaeT N JIeT», €ClIi JaHHOE YCIOBHE
HE BBINOJHSIETCA.

2. PeanmuszoBathk Ha s3bike PL/pgSQL ¢yHKIMIO, BHIMONHAIONIYIO OAHY W3 3a7ad aJMHHHU-
CTpupoBaHus (110 33JIJaHUIO MPETIOAABATEINS).

3. CoznaTh pe3epBHYIO KOMHIO cepBepa pitek.

4. BoccTtaHoBUTH KOH(DHUTYpaLHIO CEPBEpPA pitek U3 Pe3EPBHOMN KOTHUH.

5. OpopMHUTE OTYET MO MPOJICIIAHHON paboTe.

Memoouueckue ykazanus K 6bln0JIHEHUI0 3A0AHUTL
3ananmue 1. Peammzanus Gynakauit Ha si3pike PL/pgSQL.
st coznanust GpyHkiuu B penakrope SQL BBIMOTHUTD CKPHIIT:

CREATE OR REPLACE FUNCTION public.spisok(integer,integer)
RETURNS text AS
$BODY$
DECLARE
val_srokl ALIAS FOR $1;
val srok2 ALIAS FOR $2;
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val text;
vall text;
val?2 text;
BEGIN
Vall:="Cpoxk cnyacovr npesviwaem ' || to_char(val_srok2, '999") || ' net';
Val2:='"Cpok cayacovl ne npesviuwaem ' || to_char(val srok2, '999") || ' net';
IF val srokl > val srok2 THEN
val :=vall ;
else
val :=val2;
END IF;
RETURN val;
END;
S3BODYS$
LANGUAGE 'plpgsql’ VOLATILE

Yo6enutbes, 9To GyHKIHS co3aHa (PUCYHOK J).

W pghdmin Il = =] x5
®ain Mpaska Mnaruder Bug  WMacrpymedter 7
P = — A =
SO %E S
e CeoiicTBa | CTATWCTHKA | 33BUCMOCTH | 33BMOMbie =
=] @ Cepeepb (2) CeoficTBo SHaueHne -
£+ 1 pitek (ocalhost:5432) . spisak =
=[] B ganmen (2) < o | C
B[] omtc
@ KaTanoru (2) Marens SQL x
% Tpurreps no cofismaro {0) —- Function: public.spisok(integer, integer)
42 Pacumperina (2)
= @cxgmm(z) —— DROP FUNCTION public.spisok(integer, integer):
& audit
- public EICREATE CR REPLACE FUNCTION public.spisok(
-8 Conocraneus (0) L integer,
Oometb (0} integer)
Koréurypauyu FTS (0) RETURNS text AS
$BODYS
~{fll Cnosapu FTS (0) RCARE
-8 Napeepui TS (0) val_srokl ALIAS FOR §1:
%gﬂﬁ""““[’;"‘s © val srok? ALIAS FOR £2;
= ki) val Gext;
e spisokinteger, int=ger) vall text;
- % MocnenosartensHocTy (4) val? text:
I Tabmaue (4)
% TpurrepHeie hyHkwm (0) B BEGIN
Mpeacrasnequs (0)
) Pennucauns Slony (0) ox coywba npessmaer ' || to_char{val srok2, '999') || ' jer';
| postgres pox coyxfa me npessmaer ' || to_char(val_srok2, '999') || ' mer';
TabnuuHele npocTpaHcTea (3)
&i;l Ipyrnossie poni (5) [H IF val_srokl > val_srok2 THEN
-£4 Ponv exona (7) els:al d=avadlag
- g Postgre5QL 9.5 (localhost: 5432) L e
END IF;
RETURN val;
END;
$BODYS
LENGUEGE plpgsgql VOLATILE
COST 1007
ALTER FUNCTION public.spisck{integer, integer)
CWNER TC pitekld;
< i
MNonyuetie noapofHocTei o dyHKWM spisok... 3asepweto, omtc 13 pitek14@localhost: 5432 0 msec

Pucynoxk 5 —®ynkuus spisok B 6payzepe 00bekToB PostrgeSQL
3amycTuTh QYHKITUIO HAa UCTIOJTHEHHUE, BBITIOIHUAB 3aIPOC:

SELECT *, public.spisok(srok,12) as Comment
FROM public.oborudovanie

O>kuaeMblil pe3ysbTaT BRITOJHEHUS QYHKIIUH spisok IPEeICTaBICH HAa PUCYHKE 6.
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,f-,‘- Query - omtc u3 pitekl4@localhost:5432 * SRNCEL_ X
Qaiin [paeka 3anpoc VsBpawnoe Makpoc Bua 7
= H | E-Iy | ‘ | b R mﬂ [ | | ¢ | O omtc 3 pitek14@localhost: 5432 |z|
b X
Pepaktop SQL | Mpadmueckii KOHCTPYKTOP 3&Mpocos - —
Mpeaeiaywme 35|'|DOD:.I‘SE|EC'C *, public.spisok 1{srok,5) as Comment from public.oborudovanie 'H YaaMTE ” YaanuTb Bcé
select *, public.spisck({srok,12) as Comment P
from public.cborudovanie
1 I r Il }
Marens Bcisona x
BoiBoA AaHHBIX | MMOCTPOMTE NNaH BeINONHEHWUA CoobieHna WcTopus ¥
id_oborud naimenovanie tip srok comment
integer | text text smallint text
1 Iascz':u?x xoren ROTBK - 2210 AOTBK - 2210 15 Cpox ciy=fu npessmaer 12 jer
2 2|Tasosudt xoTen AKTB - 29.3 AKTB - 29.3 15 Cpost ciywbe NpessmacT 12 ner
3 3 Tasoswlt xovenm AOTB - 11.6 AOTB - 11.6 10 Cpox ciy=fu He NpesHmaeT 12 nmeT
4 4 T'a30peryIATODHEE OVHRTH mRabunwe PII-13-1H(B)¥1 TPII-13-1H(B)¥Y1 10 |Cpoe ciy=Sd He NpeBHDAeT 12 mer
5 5| TasoperynAropsHe NVHKTH Dradppme TEMN-13-2HB-V1 |TEII-13-2HB-¥1 12 Cpox ciy=fd He Npesdmaer 12 mer
6 T Tasosar mmTa Gorenje EC 55335 AW Gorenje EC 55335 AW 20 |Cpoet ciy=be NpessmaceT 12 ner
7 8 Tasoear rumra ELECTROLUX EKG 951107 W ELECTROLUX EKG 951107 W 15 Cpox ciy=Sd Npesumaer 12 ner
8 9 Tasosar mmra Hansa FCGW53021 Hansa FCGW53021 20 |Cpox ciy=Be npesuamaeT 12 ner
9 6 Ta3operyIATOpHEE OVHKRTH mRabuwe TPII-03E-07-2V1 TPMI-03E-07-2¥1 15 Cpox ciy=0d Npesumaer 12 ner
OK. DOS  Crpoka 1, KonoHka 32, Cumson 32 9 cTpoK. 10 msec

Pucynox 6 — Pe3ynbrar BeIinmosiHeHUS GYHKIIUA Spisok

3ananue 2. Peanuzanms Ha si3pike PL/pgSQL dyHKIMM, BRITONHSIONIEH OHY W3 3a/1a4 aji-
MHUHHUCTPUPOBAHUS.
3amaHne BBLITOJHUTH CAMOCTOSITEILHO.

3ananue 3. Co3gaHue pe3epBHON KOMTUU cepBepa pitek.

CosznaTh pe3epBHYIO KOmuio cepBepa MOXHO B pgAdminlll, ans sToro cieayeTr BHIOIHUTH
koMaHAy «Pe3epBHast KOUs K KOHTEKCTHOM MEHIO cepBepa.

Komanga «Pe3epBHast KOnus 3aIycKaeT CO3/1aHue KONUU YTHWINTON pg dumpall F171717.

Yrunmuta pg dumpall npennazHadena ais 3anucu ("BRITpy3Kku'") Bcex 0a3 MaHHBIX KilacTepa
PostgreSQL B oxguH ¢aiin B popmare ckpurita ¢ paciiipeHueM sg/. ITOT CKPHUIT COJIEPKUT KOMaH-
161 SQL. BeimosHeHne TaKOro CKPHUIITa MO3BOJIIET BOCCTAHOBUTH BCE CXEMBI, 0a3bl IaHHBIX, POJIH,
mpaBa IOCTyIa U Ta0JIMYHBIC TPOCTPAHCTBA.

[IpuHATO HA3BIBATh TAKOTO POJA PE3EPBHYIO KOTHIO 0AMNOM OA3bl OAHHBIX.

Hamn 6a3vl danHwbix - 3T0 (aiii, conepKaluii HHCTPYKIUH Ha si3bike SQL, 3a cueT KOTOphIX
co3/1aeTcsl TouHasi KOmus 0a3bl IaHHBIX, KaK 110 COAEPKaHUIO, TaK U [0 CTPYKTYpE.

Bemonuute ckpunt B cpene pgAdminlll Henb3s,, BOCCTaHOBIEHHE OCYIIECTBISAETCS ITyTeM
3aIlycKa CKpUIITa YTHIIUTOU psql. JIs mosydeHus: MOIHOro COAepKUMOro 06a3 3amycKaTh MpoLesy-
PY CO3JIaHMsI PE3EPBHOTO JaMIla HYy’KHO OT UMEHHU CYIEpIIOIb30BaTesl.

Co3znaTh pe3epBHYIO KOMHIO cepBepa pitek.

J11s 3TOTO: BBIJACIUTH CEpBEP; B KOHTEKCTHOM MEHIO BBITIONHUTH «Pe3epBHast KOMus cepBe-
pa ...»; 3a1aTh UMS Sq/-CKpUINTa U MECTO €ro PaCIONIOKEHUS; 3a/1aTh UMsI POJIH (poJsib AOJHKHA 00-
Ja1aTh MIpaBaMy CYIIEPIIOIH30BATENs); BRIMOIHUTE «Pe3epBHas KOMHs»

3ananue 4. BoccranoBienne KOHQUTYpaIUU CEPBEpA pitek U3 pe3epBHOM KOTIHH.

BoccranoBnenne pe3epBHONM KONHMH, KaK YK€ ObIO OTMEUYEHO BBIIIE, OCYILECTBISETCS Iy-
TEM 3aIycKa CKpHIIT, TOJIHOCTHIO BOCTIpOU3BoIsAIIero kiacrep PostgreSQL, yrunuroit psql.

Ilepen BoccTaHOBICHHEM Ha cepBepe, Kyaa OyJIeT BOCCTAHABIMBATHCS KiacTep, HE0OX01u-
MO HAJIMYUE CIAEAYIOMNUX 00bEKTOB KOH(MUTYpAIIUHU:

- POJIb CYTIEPIIOIB30BATENSA, IO KOTOPBIM CO3/IaBaJICcs nami (pitekl4);

- TaOJIUYHBIC TPOCTPAHCTBA U UX KAaTaJOTH Ha aucke (ptk);

- «mycthie» 6a3bl qanabIX (OMTC).

T https://postgrespro.ru/docs/postgresql/9.5/app-pg-dumpall
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BoccTaHoBUTE pe3epBHYIO KOIUIO cepBeEpa pitek U3 1amMIia, CO3IaHHOTO B ITYHKTE 3 3a/1aHusl.
3anmycTuTh YTUINTY psql. DkpaHHas popMa YTUIUTHI psq/ IpelicTaBlIeHa Ha pUCYHKE 7.

& 5QL Shell (psql) — — e

1z pitekid
A pitekid:

<2

I'IPE]lUI'IPE)Kl]EHHE Konoeaa cTpanuua Koncoau (866) 0TAMUAETCA OT OCHOBHOW
crpanuus Yindows {1251>.
8-6uToBwe (pYcckue) CUMBOAN MOrYT OTOEPAXATHCA HEKOPPEKTHO.
Monposuee o5 aram e pokymenTauum psql. paspea
“Notes for Windouw: L

Boeaute "help”. 4TO6M NOAYUMTHL cn

'/Re.l;elu Lucalhu.,t _Pitek.sql:16: P?PEP?P*P?P?: G?P?P>C? “admin" C?PTPu 7]

OLE
euelu LDDRI]ID“': _Pitek.sql:18: P?PEP?P’P?P?: G?P7P>C? “hoss" CTPTPu G?(]
-.r:?c P?C?P
R ROLE
zeru_Localhost_Pitek.sql:20: P?PEP?P’P?P?: C?P?P>C? “pitekl4” C?PYPu
C"C.C/PMC"‘C P C?PuG”

Pucynok 7 — DxpanHas (bopMa YTUJIHTHI psql
3aiiTi Ha cepBep MO POJIbIO pitekl4.
3amycTUTh Ha UCIIOJIHEHUE CKPHIIT BOCCTAHOBIICHHS CEpBEpa KOMAaH0M:
\ir d:/Rezerv_Localhost Pitek.sql;
W
\i d:/Rezerv_Localhost Pitek.sql;

[Tocne 3aBepIieHHUs] BOCCTAHOBJICHUS YOSTUTHCS B PaOOTOCIIOCOOHOCTH BOCCTAHOBJICHHOTO
cepaepa.

Bonpocul 0nsa noozomoexu K 3augume 1adopamopHoil padonot
1. Jlmsa yero ucnoyib3yroTcs s3bIKUA pacimpenus: npoMbinieHHbIX CYB/[? Kakue s3b1ku pacmmpe-
HUS BBl 3HaeTe?
2. Kakue ycnoBHsl JOJKHBI OBITh BBIIOJIHEHBI, YTOOBI MMETh BO3MOXHOCTH HCIOJB30BaTh S3bIK
pacimupeHus?
3. Kak cozmaercst GyHKIMS Ha S3BIKE PACITUPECHHUS?
4. Kak oCcyIecTBUTh BbI30B (DyHKITH?
5. Kakum 00pazomM oCyIecTBIsSETCS Tiepenada mapaMeTpoB U BO3BpaIllcHUE 3HAYCHUN TIPHU BBI30BE
byHKIIIN?
6. Kakum 06pa3zom MOKHO CO31aTh Pe3EPBHYIO KOMUIO BCero Kiacrepa PostgreSQL?
7. Yrto Takoe gamn?
8. KakuM 00pa3om BBITIOTHSETCSI BOCCTaHOBJICHHUE KiaacTepa PostgreSQL?
9. MoHO 111 BOcCTaHOBUTH Kiactep PostgreSQL B «mrycTyro» KOHPUTYpaIio, yCTaHABINBACMYIO
npu uHCcTausiuu PostgreSQL?

[TonHBINA KOMIUIEKT METOJUYECKOT0 oOecreyeHus J1abopaToOpHbIX padOT MO AUCLUIUIMHE «AIMH-
HuctpupoBanue npombiieHHbBIX CYB/» B popmare pdf-daiinos pacrnonoxen Ha kadeapaabHBIX
pecypcax B aynutopun 210. IlpenmogaBarens, Beaymuii JabopaTopHbie paboThI, BBIIACT pa3aaTou-
HBII MaTepHall B HaYaJle CeMecTpa
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METOJAYECKOE OBECIIEYEHHUE KYPCOBOM PABOTHI IO JIJUCHUILJIMHE
1 Iesn n 3axa4M KypcoBoii padboThl

Lenp KypcoBoit pabOThI O JUCHUIUIMHE «AJIMUHUCTPUpPOBaHKUE NpOoMbIIIeHHBIX CYB»:
chopMUpPOBaTh HAaBBIKM NMPUMEHEHHUS Ha MPAaKTHKE 3HAHWM B 00JacTH aJAMUHHUCTPUPOBAHUS IMPO-
MbiuieHHBIX CYB/I.

Tema xypcoBoii paboTel — «Pa3paboTka 0a3bl HaHHBIX JJIs1 WHOOPMAIMOHHOW CHCTEMBI
npennpusatus TOK».

Jlis MOCTM>KEHHS TOCTaBJICHHOW LIETM MPH BBIMOJIHEHUH KYpPCOBOW pabOThI CTyIEHTaMH
pelaoTes ClIeyoIMe 3a1a4u:

- IPOBECTH omucaHue oobekTa uHpopmaru3anuu — npeanpusatus TOK u ananu3 npeamer-
HOI 00yacTH;

- MPOBECTU CPABHUTEIBHBIM aHAIM3 ABTOMAaTU3WPOBAHHBIX MH(GOPMALMOHHBIX CUCTEM H
CYB/1, Ha OCHOBE KOTOPBIX OHU (PYHKIIMOHUPYIOT, UCIIOJIB3YEMBIX B JaHHON MpEAMETHON 00JI1acTH;

- KOHKPETU3UPOBATh MOCTAHOBKY 3a7a4u, cOpMHUPOBATh TpeOOBaHUS K pa3pabaTbiBaeMOi
0a3e JaHHBIX JJIS paccMaTpUBaeMol HH(POPMALIMOHHOMN CUCTEMBI,

- pa3zpaboTraTh MOJEIM, HEOOXOAUMBIC MPU MPOSKTUPOBAHWUN 0a3bl NaHHBIX 1A WHPOpPMa-
LIMOHHON CHUCTEMBI;

- pa3paboTatk 6a3y MaHHBIX ISl HHGOPMAITMOHHON cucTeMbl npeanpustus TOK B cooTBeT-
CTBHHU €O C(HOPMHUPOBAHHBIMU TPEOOBAHHUSIMHU.

Ha BrImoHeHNE KypcoBO#t paOboTHI BhIAEsieTCs 8 yacoB B 6 cemectpe mpoduis «[Ipuknana-
Hasi HHPOPMATUKA B TOIUIMBHO-YHEPreTUUECKOM KOMILIeKce» (HampasieHus «lIpukianHas uagop-
MaTHKa).

2. TpeGoBaHus K COAEPKAHUIO KYPCOBOil padoThI
2.1 O0beM u coaep:kaHue KypcoOBOil padoThI

OO6mwmit 00beM MOSICHUTEIHPHOW 3aMMCKU HE JOJDKEH mpeBbimarh 25 — 30 cTpaHMI], B TOM
qucie BBeJeHHe — He Oonee 1-2 cTpaHul, 3aKiroueHne — 1 crpanuua.

[TosicuutenpHas 3amuMcka K KypcoBOM paboTe JoJKHA JaBaTh JOCTATOYHO MOJIHOE Mpe-
CTaBJICHHE O TPUHIIMIIE PEHICHUS 3aJlauu Pa3pabOTKu 0asbl NaHHBIX JJIS MH()OPMAIIMOHHOW CUCTE-
MBI C 000CHOBaHUEM MIPABUIILHOCTH pelieHus 3a1aui Ha DBM.

TumoBas cTpyKTypa MOsICHUTEIBHOM 3aUCKU KypCOBOil paboThI:

- TUTYJIbHBIN JIUCT;

- coiepKaHMUe;

- BBEJICHUE;

- pa3zenbl ¥ Moapa3ieibl OCHOBHOM 4acTu;

- 3aKJIFOUYECHHE;

- CIIMCOK UCIOJIb30BAaHHBIX HCTOYHUKOB;

- IpUJIOKEeHUS (TIPU HEOOXOUMOCTH ),

- 3aJIaHKMe HA KypCOBYIO paboTy.

2.2 CopepxaHue OCHOBHBIX Pa3/1e/10B NOSICHUTEJILHOM 3alIUCKHU
TUTYNBHBIN JIUCT JOHKEH COOTBETCTBOBATh YCTAHOBIEHHOMY 00pasIly.
CopneprkaHue JOJKHO BKIIOYaTh HAMMEHOBAaHME BCEX PA3/IeOB KypCOBOM pabOTHI, a TaKkke

noapa3acyioB U MyHKTOB, €CJIM OHU UMCIOT HAMMCHOBAHUC, C YKa3aHUEM HOMEpaA CTpaHHIl, Ha KOTO-
PBIX pa3MeIaeTcs Hauyaio MaTepuaia pas3ieioB, MOAPa3esioB U ITYHKTOB.
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BBenenne n0KHO conepKaTh: MOCTAHOBKY 3aJlaud, aHAIU3 aKTyaJlbHOCTH U LIEJIH paspa-
00TKM MH()OPMALIMOHHON CUCTEMBI, ONTUCAHUE CTPYKTYPHI MOSICHUTEIHHON 3aIHUCKH.

OcHOBHas yacTh BKJIIOYAET B ce0s BBHIOJHEHHUE 33JaHUH, MPeJICTaBICHHBIX B Tabnuue 1 u
COJZICP>KUT JIBa pa3jena.

[lepBrIit pazaen mocpsmaercs onucanuio o0bekTa nupopmatuzammu (npeanpustus TOK) u
aHAIM3Yy MPEAMETHON 00JIaCTH — JAeATEIBLHOCTH CTPYKTYPHOTO TmoapasneneHus npeanpustus TOK,
KOTOpoe OyJeT UCIOIb30BaTh pa3padbaTeiBaeMyto 0a3y JaHHBIX.

Pexomenayemasi mpuMepHasi TeMaTHKa epBOro pasfena.

- obmme cBenenus o npennpuatuu TOK (uMcrtopusi, opraHn3almoHHO-TIpaBoBas (popma, BU-
16l ACSITENIEHOCTH, OpraHU3aIlOHHAs CTPYKTYpa, PyKOBOJCTBO U T.1.);

- aHaJM3 MpeIMEeTHOM 00JacTh Ha ypoBHE aOCTpaKIMM BHEIIHETO MOJCIMPOBAHUS - JCs-
TEIBHOCTU CTPYKTYpHOro noppasnenenus npeanpustus TOK, koropoe Oyaer ucmnonb3oBaTh pas-
pabaTbiBaeMyto 6a3y JaHHBIX (CTPYKTYypa, 3aaull U (YHKLUH, ONMCaHHE OU3HEC-TPOLIECCOB, CXEM
nepeaadyn UHPOPMaIUH U T.11.);

- 0030p M CpaBHUTENbHas OLIEHKA aBTOMATHU3MPOBAHHBIX WH(MOPMALMOHHBIX CHCTEM U
CVYB/l, Ha OCHOBE KOTOPBIX OHU (PYHKITMOHUPYIOT, HCTIOJIB3yEMbIX B TAaHHOW MPEIMETHON 00IacTH
10 KPUTEPHSIM, BaKHBIM JJIs1 pa3paboTKu 0a3bl JaHHBIX A7 WH(GOPMAIIMOHHON CUCTEMbI paccMaT-
puBaemoro npennpustus TOK.

Bropoii paznen mocBsIeH BOIPOCaM peasin3alii MPAaKTUYECKOH 4acTH KypCOBOM pabOThI
1o pa3paboTke 0a3bl JaHHBIX TSI HHPOPMAIIMOHHOM cucTeMBbI peanpusatus TOK.

Pexomenyemast mpumepHasi TeMaTHKa BTOPOTO pas/eda.

- pa3paboTKa CTPYKTYphI 0a3bl TAHHBIX, IOCTPOCHUE CXEMBI 0a3bl TAaHHBIX;

- peanm3alys 3arnpocoB 1o 0opadboTke nHpopMaInu;

- KOH(pUTYpHpOBaHUE U HACTPoOIiKa onepannonHoi cpeast CYB/L:

- aIMUHUCTPHPOBAaHKE JOCTYMA (co3maHue mpoduieil moiap3oBarenel, ycTaHOBKa OObEKTHBIX MPH-
BHJICTHH TIOJIb30BATENICH );
- OpraHM3alusl CHCTEMHOT'O ay/InuTa;

- pe3yNbTaThl TECTUPOBAHUSI.

Bo BTOpoii pa3sen Moryt momemarhcs Hebonplre (pparMeHThl IPOrpaMMHOrO Kojaa (3a-
MPOCHI, TPOLIETYPHI U T.1I.).

B 3axmoueHnn He0OXOJMMO OTPa3UTh OCHOBHBIE PE3yJIbTATHI, TOJyYECHHbIE B KYpPCOBOH pa-
6ote, chopMyIUPOBATh BBIBOJIBI MO MPOJETAHHOW padoTre, 3aPUKCUpPOBATH CTENEHBb JOCTHKEHUS
MOCTABJICHHBIX BO BBEJICHUU LM U 33/1a4.

Cnucok UCHob30BaHHBIX UCTOYHHKOB JIOJKEH coJepKaTh Oubnuorpaduyeckoe onucaHue
JTUPEKTUBHBIX U HOPMATUBHO-METOJMYECKUX MaTE€pPHAaOB, HAYUHBIX, YUYCOHBIX U MEPHOIHMUECKUX
u3/aHui, HHOOPMALIMOHHBIX PECYPCOB, HCIONb3yEMbIX TP HamucaHuu padotel. Ha Bce mpuBoau-
MBbI€ JTUTEPATypHbIE HCTOUHUKHU B TEKCTE JJOJDKHBI ObITh CChUTKU. CIMCOK MCIOJIB30BAHHBIX UCTOY-
HUKOB JIOJDKEH ObITh oopmiieH B cooTBeTcTBUU ¢ ['OCTomMm.

[Tpunoxenus opopMISIOTCA KaK MPOJI0JKEHUE MOSICHUTEIBHOM 3aucKu. B xadecTBe mpu-
JIO’)KEHUSI pEeKOMEHAYETCS MMOATOTOBUTH TJI0CCAPHIL — CIIOBaph OCHOBHBIX TEPMUHOB M MOHSITHI (HE
6onee 20). B ocranbHble MPUIOKEHUS 11€1€CO00pa3HO BBIHECTH COJACPKMMOE MH(POPMAIMOHHBIX
0a3, TUCTUHTH OOJIBIINUX (PArMEHTOB MPOTPAMMHOI0 KOJ1a.

3 3aganue HA KYpCOBYIO padoTy

B mporecce BBIMOMHEHHUST KypCOBOM pabOTHhI CTYJIEHT JOJDKEH pa3paboraTh 0azy JaHHBIX
i nHGOpMaMOHHOM cuctembl npeanpustus TOK, mocnenoBarenbHO pElIMB IMOCTABICHHbIEC 3a-
nauu. Bce 3amaHus B3aMMOCBSI3aHBI MEXIY CO00M M 00pa3yIOT CTPOTYIO JIOTHYECKYIO MOCTIeI0oBa-
TCJIIBHOCTb, T.C. BBIIOJHATL KaAXIO0C MOCICAYIOLICC 3aJaHHUC CICAYCT C OHOpOI>'I Ha PC3YyJIbTaThbl
MIPEIBIIYIIETO.
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Tabnuua 1 — 3aganus Ha KypcoBYy0 pabOTy U CPOKH IPEACTABICHUS PE3yIbTaTOB UX BBITOJHEHUS
JUISL IPOMEXYTOYHOM IIPOBEPKHU

3aganus Cpok cnaumn % BBLIIIOJIHE-
HUS

1. BeimonHuTh aHanu3 o0beKTa HHPOPMATU3AUH U TPEIMETHOM 4 nenens 10

obnacTH.

2. IlpoBecTH CpaBHUTEIbHBIA aHAJIN3 aBTOMAaTU3UPOBAHHBIX HMH- 6 Henensd 20

dbopmarmonneix cucteM M CYBJl, Ha OCHOBE KOTOPBIX OHHU
(YHKIMOHHUPYIOT, MCIIOJIb3YEMbIX B JaHHOW MpPEeIMETHOH obma-
CTH.

3. KoHkpeTu3upoBaTh NOCTAaHOBKY 3a/a4d, cpopMHUpOBATH Tpe- 7 Henens 30
OoBaHMS K pa3pabaTeiBacMOi 0a3e MaHHBIX JJII paccMaTpuBae-
Mot nH(popmanroHHOM cuctembl. COCTaBUTh TEXHHUYECKOE 3a/1a-
HUE Ha pa3paboTKy 0a3bl JaHHBIX JJIs1 WHOOPMAITMOHHOW CHCTE-
Mbl npeanpustus TOK.

4. PazpaboTarh CTPYKTYpy ¥ CXeMy 0a3bl JaHHBIX. 8 Henenst 40
5. Peanu3oBatp 3ampocsl 1o 00paboTke HHPOpMAIIH. 11 Henens 60
6. HacTtpouth aBTOpM30BaHHBIN JOCTYyN K 0aze JaHHBIX M WH- 13 Henena 80

CTPYMEHTBI CUCTEMHOr0 ayaura. [Iposectu tectupoBanue paspa-
OoTaHHOI 0a3bl JaHHBIX.

7. IlpencTtaBuTh OKOHYATEIbHBIA BapUaHT MOSCHUTEIBHOM 3a- 14 genensa 100
MHCKU Ha IPOBEPKY.

B 3aBucumoctu ot macmradba npeanpusatis TOK normyckaercss orpaHUUUTHCS

J Ha CTaJiH KOHIENTYaJIbHOTO MOJICITUPOBAHUS — YPOBHEM JAEATEILHOCTH MOAPA3/ICICHUS
HPeATIPUATHS;
o Ha (PU3NYECKOM YpOBHE IpHU pa3pabOTKe CTPYKTYPhI M CXEMbI 0a3bl JaHHBIX — YPOBHEM

peanu3yemMoin 3a1auu.

WNudopmanronnas 6a3a JOHKHA COAEPIKATh CISAYIOMNNA MUHUMAIBHBIH HA00p 00BEKTOB:

- BCTIOMOTaTeIbHBIC TaOIUIIbI-CIIPABOYHUKH (HE MEHEEe TPeX);

- TaOJIUIIBI C [IEJICBBIMU MTOJISIMHU (HE MEHEE OJTHOM ).

KonnuecTBo cBsizeit Mmexay TabauiiaMu— He MEHEE TPeX.

CYB/ — PostgreSQL.

WNudopmanus, xpansuiascs B 0a3e JaHHBIX JODKHA UMETh OTHOIIEHHE K MPEIMETHOW 00JacTH.
O0beM aHHBIX B 0a3e JOKEH 00ecIeuynBaTh BO3MOXKHOCTh MPOBEICHUS TECTUPOBAHUS H TIPOBEP-
KM TPaBUJILHOCTU (POPMUPOBAHUS 3aPOCOB M BBIMOJIHEHHS PeaTu3yeMbIX AeHCTBHIA O 00paboTke
uHpopMaluu.

K mosicauTensHOM 3ammcke (B koHIe) mpuiaraetcss CD ¢ 37eKTpOHHBIM BapHaHTOM 3alUCKH U
¢aitnamu pe3epBHOI KOTUK pa3padoTaHHOM 0a3bl JaHHBIX.

[To cormacoBaHuIO C MpenoaaBareiaeM CTYJEHT MOXKET BBIIOJHUTh MHAMBHAYAIbHOE 3aJaHUE, IO
TEMaTHUKE U CII0)KHOCTH COOTBETCTBYIOIICE MPEABSIBISIEMbIM TPEOOBAHUSIM.

4. IlpumepHbIe TeMbI KypPCcOBOii padoThl
1. PazpabGotka 0a3bl NaHHBIX JUII UHOOPMAIIMOHHON CHUCTEMBI yuéTa KaJpOB IMPEIIPUATHUS
TOK.

2. Pa3paboTka 6a3bl JaHHBIX A UHPOPMALMOHHOM CHCTEMBI y4€Ta YCIYT, OKa3bIBAEMBIX
npeanpustueM TOK.
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3. Pa3pabotka 0a3bl JaHHBIX A MH(OOPMAIIMOHHOW CHCTEMBI CE0ECTOMMOCTH MPOU3BOJI-
cTBa Ha npeanpustuu TOK.

4. Pa3paboTka 6a3bl JaHHBIX A MHPOPMALMOHHONW CUCTEMbI y4éTa aMOpTH3aluu 00opy-
noBanus npeanpuarus TOK.

5. Pazpabotka 6a3bl JaHHBIX A MHPOPMALMOHHOM CHCTEMBI pacdyéra 3apabOTHOM MIaThI
Ha npeanpustun TOK.

6. Pa3zpaboTka 6a3bl JaHHBIX 11 HH(GOPMAIIMOHHON CUCTEMBI TUNIAHUPOBAHUS TOTPEOHOCTEN
B MaTepuanax Ha npeanpusatusx TOK.

7. Pa3paboTka 6a3bl NaHHBIX A1 HHGOPMAIIMOHHON CUCTEMBI yUETa 3a1acoB Ha MPEIIpHUs-
tusax TOK.

8. Pa3paboTka 6a3bl TaHHBIX A WHPOPMALMOHHON CHUCTEMBI OyXTraaTepcKOro y4éra Juis
npennpustus TOK.

9. Pazpabotka 0a3pl MaHHBIX Ui WHGOPMALMOHHON CHCTEMBI YIpaBICHHS COBITOM Ha
npeanpustusix TOK.

10. Pa3paboTka 6a3bl JaHHBIX JUIsI HH)OPMAIIMOHHON CUCTEMBI YIPABJICHUS LIETTOYKaMH T0-
ctaBok npeanpustusimu TOK.

11. Pa3paboTka 6a3bl JaHHBIX i1 HHGOPMAIIMOHHON CHCTEMBI YIIPaBJICHUS! CEPBUCHBIM 00-
cinykuBaHueM Ha npeanpuarusx TOK.

12. PazpaboTka 0a3bl JaHHBIX JJIs1 HHGOPMALIMOHHON CHUCTEMbI MO Y4€Ty creuudukanui
MPOU3BOAMMOM MPOAYKIIMH Ha npeanpustuax TOK.

13. Pa3paboTrka 0a3bl JaHHBIX i1 HH(OPMAIIMOHHON CUCTEMBI TNIAHUPOBAHUS PECYPCOB Ha
npeanpustusx TOK.

14. Pa3zpabotka 0a3bl JaHHBIX U1 MHPOPMAIMOHHOW CHCTEMBI IJIAHUPOBAHUS MPOU3BOJI-
CTBEHHBIX MOIIIHOCTEN Ha mpeanpusatusx TOK.

15. Pa3paboTka 6a3bl JaHHBIX 11 HHOOPMAIIMOHHON CHCTEMBI yU€Ta 3aKa30B Ha MpeaIpus-
tusax TOK.

16. Pa3zpaboTtka 6a3bl JaHHBIX I HHPOPMAIIMOHHOW CUCTEMBI YUET PeMOHTA M MPOQHIIaK-
THYECKHUX paboT 0bopymoBanus Ha npeanpusaTusx TOK.

17. Pazpabotka 6a3bl JaHHBIX U1 MHPOPMALMOHHOW CHCTEMBI YUETa CBIPbS HA MPENpUs-
tinn TOK

18. Pa3zpaboTtka 6a3bl JaHHBIX JUII HHPOPMALIMOHHON cUCTeMBI yuéTa (POpMUPOBAHHS U Be-
JIEHUSI IITATHOTO pacnucaHus Ha npeanpusatusax TOK.

19. Pa3paboTka 0a3bl TaHHBIX 11 HHPOPMALMOHHON CUCTEMbl MHIUBUIYaJIbHBIX IPOrpPaMM
00y4eHHS U CITy)KE€OHOTO MpOoABMKEHU Ha ipeanpuatusax TOK.

20. Pa3paboTka 6a3bl JaHHBIX A5 MH()OPMAITMOHHONW CHUCTEMBI yu4€Ta OCHOBHBIX TEXHOJIO-
rUYecKuX onepanui Ha npeanpuarusax TOK.

5 Kputepuu onleHHBAaHUA KYPCOBOiIl padoThI

[Tpu onleHnBaHUN KYypCcOBOI pabOTHI NPUHUMAIOTCS BO BHUMAHHE CIICTYIONIHE KPUTCPHUH:
- coOJTI0/IEHUE CPOKOB BBITTOJTHEHHS 33 JaHHA;

- IPaBWJIBHOCTH BBITTOJTHEHUS 3a/IaHHH;

- KayecTBO 0(OPMIICHUS OTYETA.

6 OdopmieHne NOSICHUTEIbHOM 3aNIMCKHU 110 KYPCOBOi padore
KypcoBas paborta opopmisieTcss B BUJE NOSCHUTEILHON 3alUCKU C COOTBETCTBYIOUIMMHU pac-
gyeramu, GopMyJIaMHy, JuarpaMMaMu, CXeMaMH, TaOIULIaMi U IpyTUMU MaTepualaMy, BbIIOJIHSAET-

Csl TIOJIHOCTBIO C TIPUMEHEHHUEM TeYaTaoIMX U TpaguuecKux yCTPOHCTB BBIBOJA KOMITBIOTEPA Ha
onHoit cropone mucra ¢popmara A4 mo 'OCT 9327-60 (297x210 mm) yepe3 MOIYTOPHBINA MEX-
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crpounbslii uHTepBan mpuprom TimesNewRoman — 14, ¢ monsmu: npaBoe — 10 MM, BepxHee U
amkHEee — 20 MM, neBoe — 30 M.

L{BeT mpudTa H0KeH OBITH YEpHBIM, BBHICOTa OYKB, IIU(p U APYrux 3HaKoB - kerap 14. Ilo-
JTyKUPHBINA MIPUQT HE MpUMEHsAETCs. 3aroJ0BKH TaOIUIl U PUCYHKOB I1€4aTaTh yepe3 OJUH UHTEp-
Baj. Pa3pemaercs MCHoOIb30BaTh KOMIBIOTEPHBIE BO3MOXKHOCTH AaKIIEHTHPOBAHMSI BHHUMAaHUS Ha
OIIpeJIeJIEHHBIX TEPMHUHAX, (popMysax, TeopeMax, pUMeHss MPUQPTH pa3HOI rapHUTYphl. B Tekcte
paboTbl OYyKBbI, HU(PHI, JIUHUU U 3HAKU JOJDKHBI OBITH YeTKMMHU. [ToBpexxaeHust TUCTOB padoThI,
MIOMapKH U CJIEJbl HE MOJHOCTHIO YAAJICHHOTO MPEXHEro TeKkcTa (rpadukn) He JOIYCKatoTCs.

Texct pa®oThl nenuTcs Ha ab3albl, KAKIBIH U3 KOTOPBIX COAEPKUT 3aKOHUEHHYIO MbICcb. He
ClIeyeT MpeBpallaTh TEKCT B T€3UCHI, HAUMHAs KaX10€e NpejulokeHue ¢ ab3auna. Kak npasuio, Ha
OJHOM cTpaHuIle pacrnonaraercs 2-3 adzana. He criexyer 310ynorpe0iasTh HyMEpOBaHHBIMUA U Map-
KUPOBAaHHBIMU clUcKaMu. Jlydie MCrob30BaTh MEPEUMCICHUs Yepe3 3alsITyi0 U KOHCTPYKIHU:
«BO-IIEPBBIX, ..., BO-BTOPBIX...»; «C OJHOW CTOPOHBI..., C IPYTOi CTOPOHBI...» U T.II.

®damMunuu, Ha3BaHUs SKOHOMUYECKUX CyOBEKTOB, TOPrOBbl€ MAPKHU, HA3BaHUE MTPOrPAMMHBIX
MPOAYKTOB U Jpyrue UMeHa COOCTBEHHbIE B pabOTe MPUBOASAT Ha S3bIKE OpUTrHHANa. Jlomyckaercs
TPAHCIUTEPUPOBATH UMEHA COOCTBEHHBIE M MPUBOIUTH Ha3BaHUSI SKOHOMUYECKUX CYOBEKTOB B Ile-
peBojie ¢ nobaBieHreM (IIpU MEPBOM YIOMUHAHHMM) OPUTMHAIBHOTO Ha3zBaHUs. HemomycTtumo uc-
MOJIb30BaHuEe 0e3 0c000l HEOOXOIUMOCTH (HApUMep, IPH [MUTUPOBAHUH) PA3TOBOPHBIX BBIpaXKe-
HUH, TOAMEHbI TPO(HECCHOHAIBHBIX TEPMUHOB UX OBITOBBIMM aHajoramu. [Ipu onmMcaHuu Tex Wiu
UHBIX MPOLIECCOB, SIBJICHUIN HE CTOUT Ipuberarb K NMpUeMaM XYA0KECTBEHHOW peuH, 3J10ynoTpeo-
naTh Metadopamu. Kak mpaBuiio, pu BBITIOJHEHUH HAYYHBIX HCCIEIOBAaHUN MOBECTBOBAHHE Be-
JeTCsl OT NMEPBOTo JIMIA MHOXKECTBEHHOT0 uncia («Msl nonaraem», «Ilo HaleMy MHEHUIO») WM OT
MMEHH TPEThEro JuIa («ABTOp CUUTAET HEOOXOTUMBIMY, «I10 MHEHHIO aBTOpaY).

HaunmenoBanusi cTpykTypHbIX 235eMeHTOB padotel «COIEPXAHUE», «BBEJIEHWEY,
«3AKIIFOUEHHUEY, «CITMCOK UCIIOJIb30OBAHHBIX MCTOYHUKOBy, «ITPMJIOXKEHUE»
HE00XOAMMO pacroaraTh B CEpeIMHE CTPOKU 0€3 TOUKHM B KOHIIE U IeYaTaTh MPONMCHBIMU OyKBa-
MU. KaIplil CTpYKTYpHBIM 2JIEMEHT M pa3fell cleAyeT HauuHaThb ¢ HOBOM CTpaHMIbI, IPH 3TOM
IPEJIIECTBYIONIAasl CTPaHULIA JJOJKHA OBITh 3aIll0JJHEHA HE MEHEE YeM HaIlOJIOBHHY. 3aroJIOBKU pas-
JIEJIOB U MOAPA3/1€JI0B OCHOBHOW YacCTH OTYETA IO MPAKTUKE JOJKHBI YETKO U KPATKO OTpaKaTh UX
coaepkanue. Ecnm 3aroioBOK COCTOMT W3 ABYX MPENJIOKEHUM, UX Pa3leNsaioT TOYKOW. Paznens
JOJDKHBI UMETH MOPAIKOBYIO HyMepaluio apadckumu nudpamu. X HauMeHOBaHMSI pacIioyaraiT B
cepeiiHe CTPOKU 0e3 TOYKH Iocie HUGpPHl U B KOHIIE, IeyaTaoT nponucHeiMu OykBamu. Ilogpas-
JIeNIbl IOJKHBI MMETh HyMEpalMIo B Ipejaenax Kaxzaoro paszaena. Homep moapasnena cocTout u3
HOMEpOB pazjena W nojapaszena, pa3aeneHubix Toukoit: 1.1, 1.2, 1.3 u T.1. B koH1Ie HOMEpa noA-
pa3zgena Touka He craBuTcs. llogpasnensl criemyeT 3amuchiBaTh ¢ ab3anHOro orcrymna. HasBaHwus
MOJIPa3/1eI0B OTACISAIOTCS OT Ha3BaHUS Pa3/IesIOB U OT TEKCTA ITyCTONW CTPOKOM.

CTpaHuIBl TEKCTa OTYETa CIEAYeT HyMepoBaTh apaObCKuMu LudpaMu, coOtoasi CKBO3HYIO
HyMepauuto. HoMep cTpaHuIbl IpOCTaBIAIOT B LIEHTPE HIMKHEH yacTu nucta 0e3 Touku. Tutysb-
HBI{ JINCT BKJIIOYAIOT B OOIIYI0 HYMEPAIMIO CTPAHULl pabOTHI, IPU 3TOM HOMEpP CTPAHUIIBI HA HEM
He npocTaBisioT. ViumocTpanuy 1 Tabauipsl Ha gucte popmara A3 yuduTBIBAIOT KakK OJHY CTpaHU-
my.

CchIIKM Ha UCTOYHHUKH SIBIISIIOTCS 0053aTENbHBIM 3JIEMEHTOM JIF000H paboThl, coAepKaT TOY-
HBIE CBE/ICHUS O 3aMMCTBOBAHHBIX aBTOPOM HCTOYHHKAX. B TekcTe oTyeTa HE0OXOAUMO COMPOBOXK-
JaTh CCBUIKAMU HE TOJBKO LUTAThI, HO U KOO0 3aMMCTBOBAHUE U3 JIUTEPATYPhl, CTATUCTUYECKUX
COOpHUKOB, CIPAaBOYHUKOB M MHBIX MCTOYHUKOB MH(popManuu. CChUIKM Ha HUCIOJIb30BaHHbIE HC-
TOYHUKH CIIEAYET YKa3bIBaTh MOPSIKOBBIM HOMEPOM OMOIMOrpauuecKoro ONUCaHNs HCTOYHHUKA B
CIIMCKE MCIIOJIb30BAHHBIX MCTOYHHUKOB. IIOpAIKOBBIM HOMEp CCBUIKM 3aKJIIOYalOT B KBaJpaTHBIC
ckoOku. Hymepauus ccbulok BeneTcst apaOCKUMHM LU(ppaMH B MOPSIIKE PUBEIECHUS CCBIJIOK B TEK-
cTe pabOoThl HE3aBUCHMO OT €€ JACJICHUS Ha pa3/elbl.

ITutata B Tekcre pabOThl MPUBOAUTCS B KAaBBIYKAX, @ B CKOOKAaxX yKa3bIBAETCS MOPSAKOBBIM
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HOMEp MCTOYHHKA B CITUCKE MCIOIb30BAHHBIX NCTOYHUKOB W HOMEP CTPAHHIIBI B TEKCTE€ UCTOYHH-
Ka, Harpumep, [32, ¢.3]. Ecnu maercst cBOOOIHBIN Mepecka3 MPUHIMITHAIBHBIX MTOJI0KEHUN TPYIOB
TE€X WM WHBIX aBTOPOB, TO B CKOOKaX YKa3bIBA€TCS TOJIHKO MOPSIKOBBIA HOMEpP MCTOYHUKA IO
CIHCKY MCIOJIb30BaHHBIX UCTOYHHUKOB 0€3 yKa3aHus HOMepa CTpaHullbl. Eciu ccplatoTes Ha MHO-
rOTOMHOE HU3JaHue, TO, KpOME TOro, yka3biBatoT Homep Toma: [12, T.3, c.115]. IIpu ccbuike Ha pa-
OO0TBI OHOTO aBTOPA WUJIM Ha pabOThl HECKOJBKHUX aBTOPOB B KBAJPaTHBIX CKOOKAaX MPHUBOJIAT IO-
PSAAKOBBIE HOMEpA 3TUX PadOT U3 CIUCKA Yepe3 3aMATYIO.

IIpumepol oghopmnenus ccoinok:

A.l'. I'psznosa [23] u [1.A. EnnoBunikuii [32] cuuraror ....

B cBoeii padore I1. Ipykep [56, c.11] nummer «...».

Psin aBropos [14,23,52] cuuraer ...

CHucoK MCIOJIb30BaHHBIX HCTOUYHUKOB (POPMHUPYETCS B MOPSAIKE MOSBICHUS CCHUIOK B TEKCTE
oT4eTa Mo MpaKTUKe, HyMepyeTcs: apaOckuMu nudpamu 6e3 TOUKH U meyaTaercst ¢ ab3aHoro oT-
cryna. CucoK JOKEH COJepKaTh CBEJIEHUS 00 MCTOYHUKAX, MCIOJIb30BAaHHBIX MpPU HAMHMCAHUU
pabotel. CBeneHus 00 UCTOYHUKAX MPUBOJATCS B COOTBETCTBUU ¢ TpeOoBaHMsIMHU HarmoHaIsHOTO
crangapra PO «bubnuorpaduueckas ccouika. O6mue TpeboBanus u npasuia cocraBieHus» ['OCT
P 7.0.5-2008. OCHOBHBIM HCTOYHHKOM JAHHBIX JUIsI OMOIHOrpadMuecKkoro OMMCAaHUS HCIOIB30-
BAaHHBIX KHUT (OpOIIIOP) SBJISIFOTCS CBEJICHUS, YKa3aHHbBIE HA 000POTE MX TUTYJIBHOTO JIUCTA..

YpaBHeHusI 1 GOPMYIBI CIAEAYET BBIACIATH U3 TEKCTa B OTICNBbHYIO CTpOKy. Jlist opopmite-
HUs (QopMyn clieyeT HCIOoNb30BaTh penaktop Gopmyn. Beime m Huxke Kaxaod GopMmynbl WiH
YpaBHEHHSI JOKHO OBITH OCTaBJICHO HE MEHee OJHOW CBOOOMHOU cTpoku. [losicHeHWe 3HaYCHMIA
CHUMBOJIOB U YHUCJIOBBIX KO3((UINEHTOB CleayeT MPUBOAUTH HEMOCPEICTBEHHO MoA (opMyoi B
TOM e TOCIIeI0BAaTEIbHOCTH, B KOTOPOil oHM NaHbl B hopmyse. [locie ¢hopMyIibl cienyeT CTaBUTh
3amAaTyr0, 3aTEM C HOBOM CTPOKH HaOpaTh CIOBO «rae» (0e3 mBoeTodus) W Jajee pacronararhb Io-
SICHeHUSI 3HAYCHHI CUMBOJIOB U YHCTIOBBIX KOA((UIIMEHTOB, OTCISIEMBIX APYT OT JIPyra TOUYKOU C
3ansToil. DopmyITbl clieTyeT HyMepOoBaTh MOPSIKOBOM HyMepaluel B mpesenax Bceil paboTsl apad-
CKUMH LU(ppaMu B KPYIIIBIX CKOOKax, Hampumep, (1), B kpaifHeM npaBoM HOJ0KEHUU Ha CTPOKE, Ha
KOTOpo# ykazaHa ¢opmyna. Jlomyckaercst Hymepanus GopMys B Ipeenax pasaena. B atom ciydae
HOMEp (OPMYIJBI COCTOMT M3 HOMEpa paslieia W MOPSAKOBOrOo HoMepa (hOPMYIBI, pa3/eleHHBIX
TOYKOH, Hanpumep, (3.1).

@dopmyIbl, TOMENIaeMbIe B MPUIIOKEHUSIX, JTOJDKHBI HYMEPOBAThCS OTICIBHON Hymeparuei
apabckumu mudpamMu B Ipeaesiax KakJIoro MPHIOKEHHUS ¢ J00aBIeHUEM Mepell Kaxaou mudpoi
0003HaYCHMS IPUIIOKEHUS, Hanpumep, «popmyrna (B.1)».

CchUIKH B TEKCTE Ha MOPSAKOBBIE HOMEpa pOopMyJT 1al0T B CKOOKax.

Hanpumep, « ... dopmyne (1)».

Tabnuipl TPUMEHSIOT IS JTYUIIeH HarJsiHOCTH M yao0CTBa CpaBHEHUs MOKaszaTenen. Tao-
JUIBI COMPOBOXIAIOT TEKCTOM, KOTOPBIA JOHKEH MPEIIIeCTBOBATh MM, COJEPKATh aHAIIU3 U HE
MOBTOPSATH NPUBEJECHHBIC B HUX JaHHbIEe. TaOnuIly cienyer pacrnojaraTh HEMOCPEICTBEHHO MOCHE
TEKCTa, B KOTOPOM OHa YIIOMHHAeTCs BIEPBBIC, WU Ha cIeayromieil ctpanune. Ha Bce TabmuIls
JOJKHBI OBITH CChUTKU. CcbulaThesl Ha TaOJIUIy HYKHO B TOM MECTE TeKCTa, Iie popMupyercs mo-
JIOXKEeHHe, MOJATBEpkKAaeMoe eto. [Ipu cchulke clieAyeT MHcaTh CIOBO «TabiUIay C yKa3aHUEM ee
HoMmepa. TabmuIel HyMepyloTcs B Ipenenax pasjena: HoMep TabauIbl COCTOUT U3 HOMepa pas3zerna
U TIOPSIIKOBOTO HOMEpa TaOJHIIbI, pa3/IeleHHbIX TOUYKOM, HanpuMep, Tabmuua 2.1. Tabmuisl kax-
JIOTO MPUJIOKEHHST 0003HAYAIOT OTAEIBHOW Hymeparuei apadckumu nudpamu ¢ 100aBIeHUEM Tie-
pexn udpoit 0603HauEHU PUIIOKEHHsI, Hanpumep, Tabmuia B.1.

HanmenoBanue TaOnuIlBI CIEIyEeT MOMENIaTh Haja TaOJIUIIeH cieBa, 0e3 a03alHoro OTCTyIa B
OJIHY CTPOKY C ee HOMEpOM d4epe3 Tupe. B KoHIle HauMeHOBaHMs TOYKa He cTaBuTcs. HanmeHoBa-
HUe TabJIuIbl JOJHKHO OTpaXkaThb €€ coJiep)KaHue, ObITh TOYHBIM, KpaTKuM. TeKcT mocie Tabaulbl
CIIEYET OTIENATH OT TaOIMIIbI TyCTOM CTPOKOM.

[enble yncna B TaOIMIAX HE TOJKHBI OBITH MHOTO3HAUYHBIMU. J[J11 3TOTO Ha/lO MOJIB30BaTHCS
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COOTBETCTBYIOLIMMH CTEHEHSIMU Pa3MEPHOCTH — THIC., MJIH., MIpA. U T.1. Eciu mudpossie mwnm
UHbIE JJaHHBIE B KaKOH-TNOO cTpoke TaOJIMIIbI HE MPHUBOJAT, TO B HEW cTaBAT mpouepk. J[poOHbie
yucia B TaONMIaX IPUBOJIAT B BHJIE ACCATUYHBIX ApoOeit. Ilpu 3ToM 4ncioBble 3HaUEHUs B Mpee-
Jax ogHOU rpadbl JOIKHBI UMETh OJJUHAKOBOE KOJIMYECTBO JECITUUHBIX 3HAKOB (TaK)Ke B TOM CIIy-
yae, Korja Iocije LEeJIoro 4ucia cienyroT Hyau, Hanpumep, 100,0). IToxazarenn moryt naBatbes
yepe3 tupe (30-40 u T.71.), co cmoBamu «cBbImie» (cB.30), «o» (ot 20), «mo» (1o 10) u T.11.

Tabnuie! cregyeT pasMmemiaTh Tak, YTOOBI X MOXKHO OBLJIO 4HMTaTh 0€3 MOBOpPOTAa PabOTHI.
Ecnu 3T0 HEBO3MOKHO, TaOIUIIBI PACHONIATraloT TaK, YTOObI IJISl MX YTEHUS HaJ0 ObUIO MOBEPHYTH
paboty mo yacoBoii crpenke Ha 90 rpagycos. JlomyckaeTrcs NpUMeHATh pa3mep mpudTa B TabIUIe
MEHBIIIHI, YeM B TEKCTE.

Tabnuie! cnemxyeT pa3rpaHUYMBaTh MO 00BeMy. ['poMo3akue Tabmuiel (Oomee 1 cTpaHUIIBI)
JIOJKHBI OBITH BEIHECEHBI B MpHIIokeHUs. Eciu Tabnuiia He momeaercs: HeIMKOM Ha OJHOM JICTE
(cTpanHmIIe), €€ MOKHO TIEPEHECTH Ha CIeAYomui TucT (cTpanuiy). [Ipu nepenoce yacTu TabIUITBI
Ha Apyroil nuct (cTpanuny) cioBo «Tabnuma», ee HoMep U HAMMEHOBAHME YKa3bIBalOT OAUH pa3
ClIeBa HAJl MEPBOM YaCThIO TAOMUIIBI, a HAJ JPYTMMH YacTsAIMHU Takke cieBa mumryT cioBa «[Ipo-
JOJKeHHE TaOIUIbI» U YKa3bIBAIOT HOMEP Tabnuiel, Hanpumep, «IIpogomkenne Tadbauisl 1».

Tabnuiy ¢ GOMBIIMM KOJIMYECTBOM Tpad JOMYCKaeTCsl JACIUTh HAa YacTU M MOMEHIATh OJHY
4acThb MOJ APYroi B mpenenax oAHOoN cTpaHulbl. Eciau cTpoku u rpadsl TabauIsl BRIXOIAT 3a Gop-
MaT CTPaHUIIBl, TO B TIEPBOM CIIydae B KaxJI0M yacTW TaOJMIIBI MOBTOPSIETCS TOJIOBKA, BO BTOPOM
ciydae - 6okoBuK. [Ipu neneHun TaObIUIBI HA YaCTU JIOMYCKAETCs €€ TOJIOBKY WM OOKOBUK 3aMe-
HSTh COOTBETCTBEHHO HOMEpOM Tpad u cTpok. Ilpu sTom HymepyroT apabckumu mudpamu rpadsl 1
(W) CTPOKHU TIEPBOM YacTH TaOMHIIBL. 3aroJIOBKU Tpad M CTPOK TaOMHIIBI CAEAYET MUCATh C MPO-
MUCHOI OYKBBI B €IUHCTBEHHOM YHCIIE, a MO/A3arojoBKH rpad — co cTpo4HOM OYKBBI, €CIIM OHU
COCTaBJISIIOT OJJHO MPEJIOKEHUE C 3ar0JIOBKOM, WIIM C MPOMHUCHON OYKBBI, €CIM OHH HMEIOT CaMo-
CTOSITENIbHOE 3HaYeHUE. 3aroJIOBKU rpad, Kak MpaBUIIO0, 3alMCHIBAIOT MApaJLICIIbHO CTPOKAaM TabIH-
upl. [Ipu HEoOX0aUMOCTH JOMYyCKaeTCsl MEPIEHIUKYIIPHOE PACOIoKEHUE 3arojioBKOB rpad. 3a-
TOJIOBKU U TO/3ar0JIOBKH I'pad) MOXKHO BBIIIOJIHATH Yepe3 OJJUH MEKCTPOUYHBIN MHTEPBa.

Bce nmmoctpanuu (uepTexu, rpaduk, cXeMbl, KOMIIBIOTEPHBIE pacledyaTKH, JUarpaMMbl,
(OTOCHUMKHM) Ha3bIBAIOTCS PUCYHKaMU. WX KOJIMYECTBO OIpenensercs: coiepKaHueM paboThl U
JOJKHO OBITH JOCTATOYHBIM ISl TOTO, YTOOBI MPHUIATh U3JIara€MOMY TEKCTY SICHOCTb U KOHKpET-
HOCTh. PUCYHKHM ciieflyeT pacrosarath HeTmoCpeACTBEHHO MOCJe TEKCTa, B KOTOPOM OHU YINOMHHa-
I0TCS BIEPBbIE, WM Ha cienyromel crpanuie. Ha Bce pucyHKku JOMKHBI OBITH JaHbBI CCHUIKU B pa-
6ote. [Ipu ccbUIKax Ha PUCYHKHU CJIEIyET MUCATh «B COOTBETCTBUU C PUCYHKOM 2.1», «Kak cienyer
W3 PUCYHKA 3.2», «ITOKa3aHO Ha pUCYHKE 1.4».

C0BO «pUCYHOK» M €ro HaMMEHOBAaHHE PAcCIONIaraloT MOCEPEIUHE CTPOKH, MEYaTaloTCs C
MPOMMCHOM OYKBBI pazmepoM mpudTa 14 MyHKTOB, Yepe3 OJUH MEKCTPOUYHBIA HHTEpBaI. PHUCYyHKH
HYMEpPYIOTCSl B TIpeJiesiaX pasjeria: HOMEp PHCYHKa COCTOMT M3 HOMepa paszfeiia U MOpPSIKOBOTO
HOMEpa PUCYHKa, pa3/ieJICHHbIX TOYKOW. PUCYHKHM mpuiokeHHus 0003HAYaIOT OTACIbHON HyMmepa-
et apabckumu nudpamu ¢ nodasieHueM nepes nudpoit o6o3HaveHus npuiioxkenus. Hampumep,
Pucynok I'.2.

OcHoBHBIE TpeOOBaHUs K rpauKy — MaKCUMaJIbHOE UCIIOIb30BaHKE IIJIOUIAIU JIHCTA, MUHH-
MyM HaJANHCed, palMoHalIbHBIA BBIOOpP MacmiTaba Mo OCsM, UCIOJIb30BaHUE MHOXKHUTEIEH U MpH-
CTaBOK JJIsl KPAaTHBIX M JOJBHBIX eAnHUIl. Ha 0caX yKa3bIBaroTCS TOJBKO HMPUHATHIE B TEKCTE 000-
3HaYeHUs] M300paxKeHHBIX BelMuuuH. Eciu 0003HaYeHHe OTCYTCTBYET, BAOJbL OCEW MUIIYT pa3Bep-
HYTO€ HAMMEHOBAHUE BEJIMYMHBI (C MPOMUCHON OYKBBI), OTACISS OT €IUHUIIBI BETMUMHBI 3aISTOM.
[Tpu Hamuuuu uudp 00s3aTENIbHO YKA3bIBAIOTCS BEIMYUHBI B COOTBETCTBUM C MPUHSATHIMH COKpa-
meHussMu. Ecim Ha pucyHKe M300pa)XeHO CeMEWCTBO KPUBBIX, TO OYKBEHHOE 0003HaueHUE mapa-
METpa YKa3bIBACTCS HA MEPBOM U MOCIEAHEN KPUBBIX.
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Pa3zmMemiate pUCYHKH CJEIyeT TakK, YTOOBI UX MOXKHO OBLIO paccMaTpuBarh 0e3 MOBOpPOTa pa-
60Thl. Eci1 3TO HEBO3MOXKHO, TO PUCYHKH PACIONaraloT Tak, 4ToObl AJI UX paccMaTpUBaHUS HAI0
ObUIO MOBEPHYTH pabOTy MO YacoBoi cTpeisike Ha 90 rpamaycos.

Ecnu cTtpanuiia He MOTHOCTHIO 3aHATA TAOJMIICH WIIM WILTIOCTPAIlMEH, TO HAa HEH pa3MeIIaroT,
KpOME TOT'0, COOTBETCTBYIOIIEE KOJMYECTBO CTPOK.

[TpunoxxeHus oQopMIISIIOTCS Kak MPOAOJDKEHHE oTdera. B Tekcre paboOThl JOKHBI OBITH
CCBUIKM Ha Bce NpuiiokeHus. lIpuinoxkeHust pacronaraiorcs B MOPSAJKE CChUIOK Ha HuX. Kaxmoe
MPUJIOXKEHUE CIIEyeT HAUMHATh C HOBOW CTPAHHUIIBI C YKa3aHUEM HaBEpXy MOCEpEeNnHE CTPaHULIbI
cioBa «lIpunoxenue» ¢ ero o6oznauenueM. [IpunosxxeHust 0003Ha4YarOT 3ariIaBHBIMU OyKBaMH pyc-
ckoro andasuTa, 32 HCKI0YeHneM OykB E, 3, IZ, O, Y, b, bl, b. Ilocne cnosa «IIpunoxxenue» cie-
nayer OykBa, 00O3HaYarolas €ro nocienoBaTeabHOCTh. Jlomyckaercss 0o003HauYCHHE MPHUIIOKEHUN
OykBaMHM JIATUHCKOTO ajidaBuTa, 3a uckitoueHueMm OykB I u O. [Ipuoxenue JOMKHO UMETh 3aro-
JIOBOK, KOTOPBIN 3aITUCHIBAIOT MIOCEPEANHE CTPAHULIBI C TIPONIUCHON OYKBBI OT/IEIBHOI CTPOKOIA.

Pucynku kaxmoro mpuiioXeHus W TabauIlbl 0003HAYAIOTCS OTIEIBLHON Hymepanuen apad-
CKUMH Luppamu ¢ godasieHueM nepen nudpoii odo3Hauenus npunoxenus. Hanpumep, Pucynox
A.5 nnu Tabnumna B.2.

CoxparmieHus B TEKCTE OTYETa BO3MOXKHBI JIUIIb B T€X CIy4asiX, KOTJa YCTAHOBJIEHBI COOTBET-
CTBYIOILIMM CTaHAAPTOM HJIM MPABUIIOM PYCCKO# opdorpaduu U MyHKTyalluu, HalpuMep, U Tak Jaa-
jee — U T.1.; Tof (roga) — r. (IT.); THICSYM — THIC., MUJIJTMOHBI — MJIH, MAJUIHAPBI — MIIpA. Moryt
MIPUMEHSTHCS Y3KOCTIEIMAaIN3UPOBaHHbIe cokpatieHus. [Ipu 3ToM He0OX0ANMMO OAUH pa3 AETaIbHO
pacmmudpoBaTh UX B CKOOKax MOCIE NepBOro YyIOMHUHAHUA, a B MOCIEIYIOIIEM 3Ty paciIuppoBKy
HE TTOBTOPSITh, HAPUMED, KiTtoueBbie okaszarenu d¢dexruBroctu (KI19).

CokpalieHue ClIOB B 3aroJIOBKax paszesioB, MOApPa3/eNioB, MyHKTOB, TA0JIUI, IPHIOKEHUH U B
MOAMNUCAX TOJ PUCYHKaMHU He gomyckaercs. He nomyckaercs 3aMeHa CJIOB B TEKCTe MaTeMaTuye-
CKUMH 3HaKamMu 0e3 nu¢p, HarmpuMmep: < (MEHbIIE WIH PaBHO), > (OOJdbIIE WIM PaBHO), 3HAK No
(nomep) u % (mpouent). Henb3sa cokpamiarh 0003HadeHUs] eAUMHUL] (U3UYECKUX U CTOMMOCTHBIX
BEJIMYMH, €CJI OHH YHOTpeOIsitoTes 6e3 nudp, 3a HCKIIOUYEHUEM eIMHUIL TUX BETUYHH B TaOJIMIIaX
1 B pacmrdpoBKax OYKBEHHBIX 0003HAYCHUH, BXOIAIINX B (POPMYIIHIL.

Enununesl u3mMepeHnss HeoOXOMMO yKa3blBaTh B COOTBETCTBHM C TOCYAAPCTBEHHBIMU CTaH-
JapTaMu ¥ IpYTMMH OOLIENpUHSTHIMU npaBuiamu. Hanpumep, npuHsaTo 0003HaYaTh COKpAIIEHHO
eIMHUIIBI U3MEPEHUsI BpeMEHH (CeKyH/Ja — C, MUHYTa — MHH, 9ac — 4); Macchl (rpaMM - T, KHJIO-
TpaMM - KT, IICHTHEP - I, TOHHA - T); TUIOIIaau (KBaAPaTHBIA MeTp — M2 (KB. M), TEKTap - ra); JJIMHbI
(MHJUTUMETP - MM, CAHTUMETP - CM, METP - M, KHJIOMETp - KM); 00béMa (KyOuueckuit metp-m3 (kyoO.
M)); CKOPOCTH (METp B CEKYHIy - M/C, KHJIOMETp B 4ac - KM/4) u T.1. [locie Takux cokparieHui
TOUKY HE CTaBAT. JIeHEXKHYIO €AUHHILY U3MEPEHHU 0003HAYAIOT C TOYKOM: pyO.

OdopmiieHre NCXOAHBIX TEKCTOB MPOTPAMM.

[Tpr HEOOXOIMMOCTH TPOMJUTIOCTPUPOBATH B TEKCTE JAOKYMEHTA AJITOPUTM HIIM BaXKHBIC
0COOEHHOCTH €ro peanu3alii Ha KOHKPETHOM SI3bIKEe IPOTrPaMMHUPOBaHUS, (ParMEeHTHl UCXOIHOTO
TEKCTa MPOTrpaMMBbI, Peau3yIoNIed MaHHBIA aJTOPUTM, JOMYCKAETCs BKIIOYATh B TEKCT IO XOIY
n3noxenus. [Ipu 3ToM cienyer CTpeMHUTbCs K YMEHBIIEHUIO 00beMa BKIII0YaeMoro (parMeHTa, 3a-
MEHSISI HeCYIIIECTBEHHBIE CTPOKH KOMMEHTAPHSIMU Ha PYCCKOM SI3BIKE.

BxitoyaeMsblii B JOKYMEHT TEKCT IPOTPaMMBbl JJOJDKEH COXPaHATh: CHHTAKCHYECKYIO KOp-
PEKTHOCTH C TOYKH 3PEHUS TOTO SI3bIKa IMPOTPaMMHUPOBAHMsI, Ha KOTOPOM OH HamucaH (He JTOIycKa-
eTcs, K IpuMepy, pa3ouBaTh CTPOYHbIE KOMMEHTAPUH Ha HECKOJIBKO CTPOK U T. I1.).

[Ipu odopmiernn TekcTa mporpamMmsbl (WM ero (parMeHTOB) CIEAYET HCIOJIb30BaTh MO-
HOIIMPUHHBIA MIPUPT npsimoro HadepTanus (Hampumep, Courier New). JlomyckaeTcs mpuMeHSTh
pasmep mpudTa B JIMCTHHTaX MEHBIIHNI, YeM B TEKCTE.
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@dparMeHT nporpaMmbl, BKIIFOUAEMBIN B TEKCT IOKYMEHTA, JOJDKEH OBITh BBIJCIICH MyCTHIMU
CTpOKaMH CBepxy M cHu3y. [Ipumep odopmieHust pparMeHTa HCXOTHOTO TEKCTa 3armpoca Ha sI3bIKE
SQL npuBeneH Huxe.

ITpumep.

[Tonyyenue cnucka U3 TaOIUIEI zaiavki, coaepikaiero mepevyeHp moapasIeieHlil ¢ yKasa-
HUEM 000pYAOBaHUS, TPEOYIOIIEr0 PEMOHTA, U 3aI4acTel sl JAHHOTO 00OPYAOBAaHUS peannu3yeT-
CsI CIIEAYIOIINM 3aIIpOCOM.

SELECT podrazdelenia.naimenovanie, oborudovanie.naimenovanie,
zapchasti.naimenovanie
FROM zaiavki
JOIN podrazdelenia ON id_podrazd zaiav=id podrazd
JOIN oborudovanie ON id_oborud zaiav=id oborud
JOIN zapchasti ON id_zapchasti_zaiav=id zapchasti;
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