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OCHOBbI NMPOEKTNPOBAHUA 6a3 AaHHbIX

1. Co3paHune Tabnunu B CYb/ (DDL — Data Definition
Language)

DDL ncnonb3yeTca 4ns onpegeneHns CTPYKTypbl 6a3bl AaHHbIX. OCHOBHbIe
komaHabl: CREATE, ALTER, DROP.

CmHTakcnc CREATE TABLE

CREATE TABLE table_name (
columnl datatype constraints,
column2 datatype constraints,

table_constraints

),
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Mprmep co3gaHna Tabnanybl "CoTpyaHUKN"

CREATE TABLE employees (
1d SERIAL PRIMARY KEY,
first_name VARCHAR(50) NOT NULL,
last_name VARCHAR(50) NOT NULL,
email VARCHAR(100) UNIQUE,
hire_date DATE DEFAULT CURRENT_DATE,
salary DECIMAL(10, 2) CHECK (salary > 0),
department_id INTEGER REFERENCES departments(id)

)
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N3meHeHue Tabnauubl (ALTER)

-- JlobaBneHue cTosOLa
ALTER TABLE employees ADD COLUMN phone VARCHAR(20);

-- N3mMeHeHMe Tuna AaHHbIX cTonébua
ALTER TABLE employees ALTER COLUMN salary TYPE NUMERIC(12, 2);

- - YpaneHune cTtonbua
ALTER TABLE employees DROP COLUMN phone;
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YaoaneHue tabaunubl (DROP)

- - NonHoe ypaneHune TabULbI
DROP TABLE employees;

-- YpaneHue TONbKO AaHHbIX (o4YncTKa)
TRUNCATE TABLE employees;
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2. 3anosiHeHne Tabauy (DML — Data Manipulation
Language)

DML ncnone3yetca 44 paboTbl C 4aHHLIMY BHYTPU TabauLL.
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BcTtaBka gaHHbIX (INSERT)

-- BcTaBKa OA4HOW CTPOKMU
INSERT INTO employees (first_name, last_name, email, salary, department_id)

VALUES ('WBaH', 'MNetpoB', 'ivan@company.com',6 75000, 1);

-- BCTaBKa HECKOJ/IbKNUX CTPOK

INSERT INTO employees (first_name, last_name, email, salary) VALUES
('Mapua', 'Cupopoa', 'maria@company.com',6 82000),
('Metp', 'WBaHOB', 'petr@company.com', 69000);

-- BcTaBka Cc ucnosnb3oBaHMEM nofgs3anpoca
INSERT INTO employees_archive (id, first_name, last_name, email)
SELECT id, first_name, last_name, email FROM employees WHERE hire_date < '2020-01-01"';
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O6HoBneHue aaHHbIX (UPDATE)

-- 06HOB/IEHME OOHOr0 Mnoss
UPDATE employees

SET salary = 80000

WHERE id = 1;

- - QOOHOBNEHNe HecKONbKWUX nonemn

UPDATE employees
SET salary = salary * 1.1,
last_updated = NOW()

WHERE department_id = 2;
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YananeHmne paHHbIX (DELETE)

- - YpaneHme KOHKpeTHOW 3anucu
DELETE FROM employees WHERE id = 3;

- - YaaneHne Bcex 3anuceit, yAoBAeTBOPAWWMX YCOBUIO
DELETE FROM employees WHERE department_id IS NULL;
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3. MpocTble 3anpockl SELECT. CopTupoBKa 1 punbtrpauyma
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ba3oBas Bbibopka (SELECT)

- - BblbpaTb BCe CTOM10UbI
SELECT * FROM employees;

- - BblbpaTb KOHKpPEeTHble CTOoN6Upb
SELECT first_name, last_name, email FROM employees;

-- BblbpaTb C nepenmmeHoBaHMEM CTO0N6UOB (anunachl)
SELECT

first_name AS "Wlma",

last_name AS "damunua",

salary AS "3apnnata"
FROM employees;
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dunbTpauua (WHERE)

-- YucnoBble cpaBHEHUA
SELECT * FROM employees WHERE salary > 50000;

-- TeKCTOBbIA MOUCK
SELECT * FROM employees WHERE last_name = 'leTpoB';

- - Jlornyeckue onepaTopsl
SELECT * FROM employees
WHERE salary > 60000 AND department_id = 1;

- - NpoBepka Ha NULL
SELECT * FROM employees WHERE department_id IS NULL;

-- OnepaTtop IN
SELECT * FROM employees
WHERE department_id IN (1, 3, 5);

-- Monck no wa6noHy (LIKE)
SELECT * FROM employees
WHERE emalil LIKE '%@company.com';
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CopTtupoBka (ORDER BY)

-- CopTupoBka
SELECT * FROM

-- CopTmpoBKa
SELECT * FROM

-- CopTupoBka
SELECT * FROM

No BoO3pacTaHuw (N0 ymosIYaHUK)
emp loyees ORDER BY last_name;

no yo6biBaHWUK
employees ORDER BY salary DESC;

NO HECKO/IbKUM MOJIAM
emp loyees

ORDER BY department_id ASC, salary DESC;

- - OrpaHuyeHue Konum4yecTBa 3anucel

SELECT * FROM

ORDER BY hire_

LIMIT 10;

emp loyees
date DESC
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4. lpynnnpoBKa AAaHHbIX U arperatHble PyHKLNW
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ArperaTHble pYHKLUNN

- - [loacyeT Konum4yecTBa 3anucem
SELECT COUNT(*) FROM employees;

-- Cymma 3Ha4deHumn
SELECT SUM(salary) AS total_salary FROM employees;

-- CpegHee 3HayeHue
SELECT AVG(salary) AS avg_salary FROM employees;

- - MnUHMMasnibHOE U MakKcumasibHOe 3HayeHue
SELECT
MIN(salary) AS min_salary,
MAX(salary) AS max_salary
FROM employees;
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pynnupoBka (GROUP BY)

-- NMopgcyeT COTPYAHUKOB MO OTAesniam
SELECT
department_id,
COUNT(*) AS employee_count,
AVG(salary) AS avg_salary
FROM employees
GROUP BY department_id;

-- I'pynnupoBka ¢ ¢unbTpauynen rpynn (HAVING)
SELECT
department_id,
COUNT(*) AS employee_count,
AVG(salary) AS avg_salary
FROM employees
GROUP BY department_id
HAVING AVG(salary) > 70000;
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5. CoeguHeHune Tabnuy (JOIN)
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Bugbl JOIN

e INNER JOIN — TO/NIbKO coBnagatoLime 3anncum

e LEFT JOIN — BCe 3anuncy n3 nesomn tabnuubl + coBnagaroLime n3 npaBou

e RIGHT JOIN — BCe 3anncu 13 npaBovi Tabaunubl + coBragaroLlyie 13 1eBou
e FULL OUTER JOIN — Bce 3anucu ns obenx tabnumu,
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[Mpumepsl JOIN

-- INNER JOIN:
SELECT

COTPYAHWUKM C Ha3BaHMUSAMW OT/AE/10B

e.first_name,
e. last_name,
d.name AS department_name

FROM employees

e

INNER JOIN departments d ON e.department_id =

d.id;
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-- LEFT JOIN: BCe COTpPYAHWKN, BK4Yas TeX, Yy KOro HeT oThena
SELECT
e.first_name,
e. last_name,
d.name AS department_name
FROM employees e
LEFT JOIN departments d ON e.department_id = d.1id,

-- JOIN HecKOonbKuMx Tabnuu
SELECT
e.first_name,
e. last_name,
d.name AS department,
p.name AS project_name
FROM employees e
INNER JOIN departments d ON e.department_id = d.id
INNER JOIN employee_projects ep ON e.id ep.employee_id
INNER JOIN projects p ON ep.project_id = p.id;
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6. Co3gaHue npeactasneHnn (VIEW) n nHgekcos
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[MpeacTtaBneHunsa (VIEW)

BupTyanbHble Tabnnubl, OCHOBaHHbIe Ha pe3ynbTate SELECT-3anpoca.

-- Co3pgaHMe NpoCTOro npeacrtaB/ieHUd
CREATE VIEW v_employee_details AS
SELECT
e.1id,
e.first_name || ' ' || e.last_name AS full_name,
e.emall,
d.name AS department_name

FROM employees e
LEFT JOIN departments d ON e.department_id = d.1id,;

- - Wcnonb3oBaHMe npepcTaBneHUsA
SELECT * FROM v_employee_details WHERE department_name = 'IT';
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-- Co3pgaHue maTepuanni3oBaHHOro npeacrtasneHusa (PostgreSQL)
CREATE MATERIALIZED VIEW mv_department_stats AS
SELECT
d.id,
d.name,
COUNT(e.1id) AS employee_count,
AVG(e.salary) AS avg_salary
FROM departments d
LEFT JOIN employees e ON d.id = e.department_id
GROUP BY d.id, d.name;

- - O06HOBNEHME MaTepuasriM3oOBaHHOIro npeacTaB/EeHUs
REFRESH MATERIALIZED VIEW mv_department_stats;

- - YpaneHve npegcTtaBneHUs
DROP VIEW v_employee_details;
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NHAaeKcbl

YCKOPAKT NOUCK AaHHbIX, HO 3aMe/ISH0T BCTaBky/0bHOBNEHMe.
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-- Co3gaHue uMHAeKca gnsa ogHoro crtonéua
CREATE INDEX idx_employees_last_name
ON employees(last_name);

- - YHUKa/IbHbIN NHAEKC
CREATE UNIQUE INDEX idx_employees_email
ON employees(email);

-- CocTaBHOW MHAEKC (ANnsa 3anpocoB C HECKOJ/IbKUMU YC/IOBUAMM)
CREATE INDEX idx_employees_dept_salary
ON employees(department_id, salary);

-- YaCcTU4yHbIn uMHAEKC (TONMbKO ANA 4acTu AaHHbIX)
CREATE INDEX idx_employees_high_salary

ON employees(salary)

WHERE salary > 100000;

- - NMpoBepka uncnonb3oBaHna nHaekca (EXPLAIN)

EXPLAIN SELECT * FROM employees WHERE last_name = 'leTpoB';

- - YpaneHuve uHAeKca
DROP INDEX idx_employees_last_name;
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[Tone3Hble coBeThl

1. Bceraa ncnonb3ynTe gBHble MeHa cTos16u40B BMecTo SELECT * B npojgakiueHe

2. Ana cnoxHbIX 3anpocos ncnonb3synte EXPLAIN gnia aHanmsa
NPON3BOANTENIBHOCTI

3. NHAekcbl apPekTrBHbI AN cTo6u0B, YacTo ncnonbsyemblx 8 WHERE 1 JOIN

4. HopmanunsyinTe gaHHble, HO He BoMTeCb AeHOPManmM3aunn ANsa C0XHbIX
OTYETOB

5. PerynapHo genainte 63kansl nepey BoinosHeHneM DROP nnam maccoBbix
UPDATE/DELETE
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Cnacnb6o 3a BHNUMaHue

Bonpochli?
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