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Mopckue MOpPTHI UIPAIOT KITIOUEBYIO POJIb B IKCTIOPTE
u uMropte ToBapoB. OHu HOPMHUPYIOT paboure
MeCTa, IOMOTAIOT Pa3BUTHIO TYPU3Ma U
MeXayHapoaHoH Toprosiu. C yBennueHneM 00beMOB
MIEPEBO30K U YCIOKHEHHEM JIOTHCTHIECKUX
Ipo1eccoB, 3P PEeKTUBHOCTD YIPABICHUS TOPTOBBIMU
ornepansiMu cHikaercst. COOTBETCTBEHHO,
BO3pacTaeT HEOOXOIUMOCTh pa3padoTku Ooiree
COBEPILEHHON CUCTEMBI yUeTa ONepaLlui 1Is
ONTUMH3AIMH TPY30BOT0 KOHTPOJIS U YMEHBIICHUS
3aTpar MyTeM MOBBIIIECHHS TPOU3BOAUTEIFHOCTH.
[Ipoektupyemas cucrema 10/bKHa OyeT o0ecreunThb
Ha/IeXKHOE YIPABJICHUE KIIFOYEBBIMHU aCIIEKTaMU
IIOpTa, @ UMEHHO: PETUCTPAIUIO U OTCIECKHBAHNE
CyJIOB, y4YeT I'Py30B U YIPABICHUE IOPTOBBIMU
ckIanamu. B naHHOM cTaThe paccMOTpEHbI
Ba)KHEHIIIME acHEeKTHl pa3padOTKH HHPOpMaMOHHOMH
cucteMbl rpy3oBoro nopta. Onucana ER-guarpamma
(BbIesieHsl cenytomye cymuoct: Cyna, I'pyssl,
Peticsl, ITepconan, [TopToBeie 1 duHAHCOBBIE
omeparun). Mexy TabauiaMu chopMHUPOBaHbI
CBSI3H, UTO CO3/AET MOJHOIEHHOE MPEACTABICHUE O
JBIDKEHIH WHPOPMALMOHHBIX IIOTOKOB. B pabote
IIPOBEJICHA BU3yaTIH3aLisl OM3HEC-TIPOLIECCOB,
MTO3BOJISIOIIAS BRIICITUTH BaKHEHIIIHE
nHGOPMAMOHHBIE TOTOKH, HEOOXOIUMBIE IS
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Seaports play a key role in the export and import of
goods. They create jobs and help develop tourism and
international trade. As traffic volumes increase and
logistics processes become more complex, the
efficiency of port operations management decreases.
Accordingly, there is an increasing need to develop a
more advanced accounting system to optimize cargo
control and reduce costs by increasing productivity.
The designed system will need to provide reliable
management of key aspects of the port, namely: vessel
registration and tracking, cargo accounting and port
warehouse management. This article discusses the
most important aspects of developing a cargo port
information system. An ER diagram is described (the
following entities are highlighted: Vessels, Cargo,
Flights, Personnel, Port and Financial operations.
Connections are formed between the tables, which
creates a complete picture of the movement of
information flows. The work visualizes business
processes, allowing us to highlight the most important
information flows necessary to create an effective
management system. The information capabilities and
codes of the following forms are described: —
employee accounting form (reflects the increase in
wages and calculation of average accruals to the
employee); — a form for registering ships (reflects the
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co3zanust 3QPEKTUBHON CUCTEMBI YIIPaBICHHUSI. possibility of registering ships, generating reports on
Omnncanbl HHGOPMALIMOHHBIE BO3MOKHOCTH M KOJIbI ships, reflecting routes, ranking ships by tonnage).
cnenyronux Gopm: hopMa ydera COTpyTHHKOB

(oTpaxaer yBenudeHne 3apabOTHOM IJIATHL U pacdeT

CpeIHHUX HAYHMCICHUN COTPYIHUKY); popMa ydeTa

CyZHoB (OTpakaeT BO3MOKHOCTb y4eTa CYJIOB,

(hopMHUpOBaHHE OTIETHOCTH IO KOPAOIIIM, OTpaskeHHE

MapLIpyTOB CJICIOBAHUS, PAHKHPOBAaHUS Kopabieil mo

TOHHAXY)

Kunrouessie cioBa: BA3bI JIAHHBIX, CYB/I, Keywords: DATABASES, DBMS, SEAPORT,
MOPCKOM ITOPT, VISUAL STUDIO, ER- VISUAL STUDIO, ER-MODEL, ENTITIES, SQL-
MOJEJIb, CYIIIHOCTU, SQL-3AITPOCHI, QUESTIONS, VISUALIZATION OF BUSINESS
BU3YAJIM3ALINA BU3HEC-TTPOLIECCOB PROCESSES

http://dx.doi.org/10.21515/1990-4665-200-016

BBenenne. Mopckue TOPTHI UTPAIOT KIIOYEBYIO POJb B AIKCIOPTE H
umnopre ToBapoB. OHUM (GOpMUPYIOT pabouue MecTa, MMOMOTAIT Pa3BUTHIO
Typu3Ma W MEXIYHApOJHON TOProBid. JlesTenbHOCTh MOPCKHX TOPTOB JIJIS
HEKOTOPBIX CTPaH, SBJSIOTCS YCIOBHEM MX SKOHOMUYECKOTO MTPOIIBETAHMUS.

C yBenuueHueM OOBEMOB MEPEBO30K M YCIOKHEHUEM JIOTMCTUYECKUX
nporeccoB, 3QHEKTUBHOCTD yMpaBIeHUS TOPTOBBIMU OTIEPAIMSIMU CHIKASTCSI.
CoOTBETCTBEHHO, BO3pACTaET HEOOXOIUMOCTh Pa3paboTKu OoJiee COBEPIICHHOM
CHUCTEMBl YydYeTa oOmepanuil sl ONTHMH3AIMH TPY30BOTO KOHTPOJIS H
YMEHBIIICHUS 3aTPaT MyTEM MMOBBIIICHUS TTPOU3BOIUTEIHHOCTH.

[IpoekTupyemass cuctema JoJDKHA OyneT oO0ecnedyuTh HaACKHOE
yIpaBieHUE KIIOUEBBIMU acCleKTaMd TIOpTa, a HWMEHHO: PETUCTPAlUI0 |
OTCIICKUBAHUE CY/IOB, YUET IPY30B U YIIPABJICHUE MTOPTOBBIMU CKJIAJIAMHU.

PazpaboTka Takoil cuctembl TpeOyeT THIATEIbHOrO aHalin3a crenuuku
yCTPOMCTBA MOPCKUX TMOPTOB, MCIOJIH30BAHUS BCEX BO3MOXHBIX HMCTOYHHUKOB
JaHHBIX U O€30MAaCHOCTH HA JOJHKHOM YpPOBHE.

Martepuanabl u Metoabl. 11 pa3paboTku MHPOPMALMOHHON CHUCTEMBI,
¢yukunonana Obutn BeiOpansl C#, .NET Framework - kpoccrmatdopmennas
cpena pas3paboOTKU Ui CO3JaHMsI TMPHIOKEHUH C TOJACPKKON OO0JbLIOro

KOJIMYECTBA S3bIKOB MpOrpaMMupoBaHus, Takux kak C#, C++, Java, u npyrue. K

http://ej.kubaqgro.ru/2024/06/pdf/16.pdf
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JOCTOMHCTBAM BBIOpaHHOM cpenbl pa3paboTku B ToM, uyrto Visual Studio

00€ECIIeYNBAET:

— KOMaHZC p33pa60T‘{I/IKOB MOIOHBIC HWHCTPYMCHTBHI JII CO3OaHHA

BBICOKOKAQ4YCCTBCHHBIX HpI/IJIO}KeHI/If/'I;

— CTporue Mepbl 0€30MacHOCTH, B TOM YHUCJIE U yNpaBJICHHE MpaBaMu

JIOCTYTIa M 3alUTY KOJa.

Jns Hayanma paboThI

;

PortOperations

-

¥ OperztioniD
Type

Ciste

ShiplD
CangolD
Diuration

StaffiD

Obuta co3gana ER-momenb, omuchIBaromias
CTPYKTYPY CO3/IaHHOM 0a3bl IaHHBIX (PUCYHOK 1).
Ships
® ShiplD
MName
Type
Capacity
Crwner
E— :
Cargo Voyages
¥ CargolD ¥ \oyagelD
Type: ShiplD
Weight DepartureDiate
ShiplD ArrvziDate
Walus Oirigiin
Deestination
StaffiD
Staff
¥ EmployesiD
FinancialOperations Name
% OCperationlD [pr——————————— =me
Position
Type
HireDzte
Arnount
Salary
Date

Diescription

StaffiD

Puc. 1 — ER- Mmozenp 0a3pl JaHHBIX

B xone ¢opmupoBanuss ER-gmarpaMMbl OCHOBHOE BHUMAaHHE YAEJICHO

CO3JAaHUI0 CTPYKTYPUPOBAHHOW M KOMIUIEKCHOW CHCTEMBI, KOTOpas JIOJDKHA

OTPA3HUTh KIIIOYCBBIC aCIICKTBI pa6OTBI rnopra.
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Pa3zpaGoTtannas Mozenb 0a3bl JaHHBIX BKIIOYAaeT B ceds cieayrolue
cymHocTH (Tabmuuel): Cyna, ['pysel, Pelicel, Ilepconan, IloproBbie u
dunaHcoBble omepanud. Mexay Tabiunamu CcGOPMHUPOBAHBI CBSI3H, YTO
CO3/IaeT TOJIHOLIGHHOE IMPEJCTaBIEHHE O JBI)KCHUH HH(POPMALMOHHBIX
MIOTOKOB.

Jlnst yripaBiieHUs! JaHHBIMU HEOOXOIMMO JIeTaIbHO MPECTaBIsATh OU3HeC-

MPOIIECCHI TPY30BOI0 MOPTA, YTO MPETyCMATPUBACT UX JETaTU3aIUI0 (PUCYHOK

2).

Mopcko nopr

A0

Beka: A0 Haspanme: Homep: 1

Mopckoi nopt

Puc. 2 — [lepBsIii ypoBEHB J€TaTH3AINH
Ha mepBom ypoBHe aeranmuzanuy OW3HEC-TIPOIECCOB OMpPEAETSeTCs, C
KaKUM JIaHHBIMH IPEJCTOUT paboTaTh BO BpeMs pa3paboTku. PaccmaTpuBaemoit
00JIaCThIO SIBIISIETCA ONKMCAHWE OM3HEC-TIPOIIECCOB PabOThl MOPCKOTO MOpPTa,
paspabaTsiBacmasi nH(GOpMaIMOHHAs cucTeMa Oy/ieT 00pabaThiBaTh CIEIYIONTNE

HA0OpBI TaHHBIX: IPY3bl, CYy/Aa, COTPYAHUKOB (PUCYHOK 3).
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Dantbie cynos
_— >

llaHHbie GoTpy AHUKOS
—_—

Dankbie rpyos

Mpaeuna u npoueaypel

3anuce
AaHHbIX Ha
cepsep

DanHele

Dantuie

dopmupoBaHue
AaHHbIX y4éTa

MoproToBska
AaHHbIX y4éTa

Cuctema yuéra

[aHHble yuéTa

CucremHbie
nauHbie

4

Betka: AD

Ha3zgaHue:

Mopckoit nopt

Homep: 2

BO3HUKAET HEOOXOJUMOCTh 3aluCh JaHHBIX Ha cepBep 0a3bl

GhOpMUPYIOTCS YUETHBIE TTOKa3aTeIN U OTYCTHBIC (POPMBL.

Puc. 3 — Bropoii ypoBeHb eTanu3aiiu
Ha BTOpOM ypoBHE paccmaTpuBaeTcs 6ojiee mopoOoHast MOJIEIb CUCTEMBI,

TpeTuit ypoBeHb AeTaNN3alMy NPUBEIEH HA PUCYHKE 4.

Mpasuna u
npouenyps!
Hansie cynos Orer
cyaos
[aHHbIX Cy0B 3anpoc
1
AakHeie
HakHele coT PyAHUKOE F 3anuce
AaHHbIX
F 3anpoc
3anuce Xpawunuwe )
[aHHbIX rpy308 rpysoe
Datie pyaos y
Orser
Cucrema
YT
Berka: Al HassaHue: Homep: 3
3anuck fJaHHbIX Ha cepeep

Puc. 4 — Tpetuil ypoBeHb eTaIU3alUU (3aIIUCh TAHHBIX HA CEPBEP)
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Ha pucynke 4 mnpeacTtaBieHO AETATbHOE ONUCAHUE MPOIEcca 3alucu
JTAHHBIX Ha cepBep 0a3bl JMAaHHBIX; NJISI Pa3HBIX THUIOB JTaHHBIX CYIIECTBYIOT
pasHble Xpanunuiia. UTorosble JaHHbIE 0ObEIUHEHBI B OJIMH MMOTOK JaHHBIX.

Ha cnengyromem 1mare pa3paboTku  WHGOPMAIIMOHHOW  CHCTEMBbI
paccMaTpUBAIOTCS  KOHIENTyaJlbHbIE HApaOOTKU TMPHUIOKEHHUS, KOTOPHIE
MOMOTYT BECTHU CHCTeMY ydeTa paboTbl Mopckoro mopta. Hampumep, dbopma

y4eTa COTPYJHUKOB IIPUBEICHA HA PUCYHKE 5.

.

26 man  2024r [ERg
[Ehd
iare

26 man  2024r.
AR 3EDNNE

Puc. 5 — ®opma yuera COTpyAHUKOB

B nannoi dopme pazpadorana (GpyHKIHS MPOTHOZUPOBAHUS YBEIUUCHUS
3apab0THON TIATBl COTPYAHHUKOB. AJMHUHUCTPATOpP MOXKET BBIOpaTh W3
BBIMAJIAIONIETO CIMCKA UMs COTPYAHHMKA, BBECTU MPOICHT HAJ0aBKU U YKa3aTh
NPOMEKYTOK BPEMEHH, 3a KOTOpoe OyIeT OCYIIECTBICHO YBEIHUYCHHE
HAYMCIIEHHBIX cyMM. [l ynoOcTBa monb3oBareneld co3gana (pyHKIUS MOMCKa
MO JIOJDKHOCTH. TakXke, OCYIIECTBICHA BO3MOXXHOCTh OTYETHOCTH O CPEIHEH
3apIuiaTe COTPYIHUKOB IO Ka)XIOW M3 MOJKHOCTH, HIKE IPHUBENEH KOI, C
TIOMOIIIBI0 KOTOPOTO MOATPYKAITCS JaHHBIC U3 TAOJIHIIBI COTPYTHHUKOB.

private void Form2_Load(object sender, EventArgs e)
{
SglCommand command = new SqglCommand("SELECT
DISTINCT Name FROM Staff", database.getConnection());
database.openConnection();
SqglDataReader reader = command.ExecuteReader();
while (reader.Read())
{

comboBox1.Items.Add(reader["Name"]);

http://ej.kubagro.ru/2024/06/pdf/16.pdf
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}

database.closeConnection();

¥

IIpyHIMI COCTOUT B TOM, YTO IIPU KaXKJAOW 3arpy3Ke CTpaHULbl JaHHbIC
aBTOMATUYECKU TOATpYXk aroTcs M3 0a3bl JaHHbIX. [Ipu no0aBieHMM HOBBIX
JOJKHOCTEH B TaOJIHILy COTPYJHUKHU, OHU TaKke OyayT 3arpy>KeHbI.

private void button2_Click(object sender, EventArgs e)
{
DataTable dataTable = new DataTable();
dataTable.Columns.Add(" Tomkuocts", typeof(string));
dataTable.Columns.Add("Cpennsist 3aprata”, typeof(decimal));
string queryString = @"SELECT Position, AVG(Salary) AS
AverageSalary FROM Staff GROUP BY Position™;
SglCommand command = new SqlCommand(queryString,
database.getConnection());
database.openConnection();
SglDataReader reader = command.ExecuteReader();
while (reader.Read())
{
DataRow row = dataTable.NewRow();
row[" JommxuaocTs'"] = reader["Position™];
row["Cpennss 3apruiara’] = reader["AverageSalary™];
dataTable.Rows.Add(row);
¥
dataGridViewl.DataSource = dataTable;
database.closeConnection();

¥

dopma TMO3BOJISIET OTPA3UTh pacdeT cpeaHed 3apadOTHOM TIaThl O
KaXJ0N JOJKHOCTH.

PaccmoTprm pacdyeT WTOrOBOM CyMMBI BBIIIAT 3a MEPHOJ C YYETOM
YBEJWYEHUSI 3apIUIaThl 1711 KOHKPETHOTO COTPY/IHUKA, BHIOPAHHOTO U3 CIHUCKA.

private void button3_Click(object sender, EventArgs e)

{

decimal incrementRate;
If ("decimal.TryParse(textBox2.Text, out incrementRate))

{

MessageBox.Show("BBeauTte koppekTHOE 3HaUeHUE MpuOaBku!");
return;

¥

http://ej.kubaqgro.ru/2024/06/pdf/16.pdf
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string selectedName = comboBox1.Selectedltem?.ToString();
If (string.IsNullOrEmpty(selectedName))
{
MessageBox.Show("Beioepute corpyaaukal®);
return;
}
DateTime startDate = dateTimePickerStart.Value.Date;
DateTime endDate = dateTimePickerEnd.Value.Date;
If (endDate < startDate)
{
MessageBox.Show("[laTta okoHUaHUS TOJDKHA OBITH MTO3KE JaThI
Hayana!");
return;
¥
int months = ((endDate.Year - startDate.Year) * 12) + endDate.Month -
startDate.Month;
DataTable dataTable = new DataTable();
dataTable.Columns.Add("Nms", typeof(string));
dataTable.Columns.Add(" Tomxuocts", typeof(string));
dataTable.Columns.Add("Texymas 3aprurara”, typeof(decimal));
dataTable.Columns.Add("ITpubaBka", typeof(decimal));
dataTable.Columns.Add("HUroroBast cymma BBITLIAT 3a TIEPUOT
typeof(decimal));
string queryString = @"SELECT Name, Position, Salary, Salary *
@IncrementRate AS Increment,
(Salary + (Salary * @IncrementRate)) * @Months AS
TotalPaymentForPeriod
FROM Staff
WHERE Name = @Name"";
SglCommand command = new SqlCommand(queryString,
database.getConnection());
command.Parameters.AddWithValue("@IncrementRate", incrementRate
/ 100);
command.Parameters.AddWithValue("@Name", selectedName);
command.Parameters.AddWithValue("@Months", months);
database.openConnection();
SqglDataReader reader = command.ExecuteReader();
while (reader.Read())
{
DataRow row = dataTable.NewRow();
row["Ums"] = reader["Name"];
row[" lomxuaocTs'"] = reader["Position™];
row["Tekyras 3apruiata’] = reader["Salary"];

http://ej.kubaqgro.ru/2024/06/pdf/16.pdf
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row["TIpu6aBka"] = reader["Increment"];

row["Mrorosas cymma BBITUIAT 3a MEPHOA" | =
reader["TotalPaymentForPeriod"];

dataTable.Rows.Add(row);

}
dataGridViewl.DataSource = dataTable;

database.closeConnection();

}

Kox peamusyer ¢pyHKIIMOHATBHYIO pabOTy C JaHHBIMU COTPYIHUKOB.

dopma yuera CyZ0B IPUBEJICHA HA PUCYHKE 6.

{22 Janeble no kon-so peiicos  Konwuectso kopabneii no kateropuan  OBLIMI 0830p onepauuii no kopatnam u rpysam

Puc. 6 — ®opma yuera cymoB

[IpencraBiieHHBII MaKeT OKHA OTPaXXaeT BO3MOXXHOCTh Yy4e€Ta CYOB,
dbopMHpOBaHUE OTYETHOCTHU MO KOPAOIISIM, OTPAKEHUE MAPIIPYTOB CIIEIOBAHMUS,
pamKUpoBaHus Kopabiiel Mo TOHHAXKY.

private void button2_Click(object sender, EventArgs e)

DataTable dataTable = new DataTable();
dataTable.Columns.Add(*"ShipName", typeof(string));
dataTable.Columns.Add("ShipType", typeof(string));
dataTable.Columns.Add("Capacity", typeof(int));
dataTable.Columns.Add("Owner", typeof(string));
dataTable.Columns.Add("DepartureDate", typeof(DateTime));
dataTable.Columns.Add("ArrivalDate", typeof(DateTime));
dataTable.Columns.Add("Origin", typeof(string));
dataTable.Columns.Add("Destination”, typeof(string));

http://ej.kubagro.ru/2024/06/pdf/16.pdf
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string query = @"SELECT s.Name AS ShipName, s.Type AS ShipType,
s.Capacity, s.Owner,
v.DepartureDate, v.ArrivalDate, v.Origin, v.Destination

FROM Ships s
JOIN Voyages v ON s.ShipID = v.ShipID";
SglCommand command = new SglCommand(query,

database.getConnection());

database.openConnection();

SqglDataReader reader = command.ExecuteReader();

while (reader.Read())

{
DataRow row = dataTable.NewRow();
row["ShipName"] = reader["ShipName"];
row["ShipType"] = reader["ShipType"];
row["Capacity"] = reader["Capacity"];
row["Owner"] = reader["Owner"];
row["DepartureDate"] = reader["DepartureDate"];
row["ArrivalDate"] = reader["ArrivalDate"];
row["Origin"] = reader["Origin"];
row["Destination"] = reader["Destination"];
dataTable.Rows.Add(row);

¥

dataGridViewl.DataSource = dataTable;

database.closeConnection();

}

Kon nampaBneH Ha mosiydeHHe JaHHBIX O pelicax, BKIOYas JAaHHBIE O
KOpaoJIsx.

private void button3_Click(object sender, EventArgs e)
{
DataTable dataTable = new DataTable();
dataTable.Columns.Add("ShipType", typeof(string));
dataTable.Columns.Add("TotalCargoes", typeof(int));
dataTable.Columns.Add("AverageCargoWeight", typeof(decimal))
string query = @"
SELECT
s.Type AS ShipType,
COUNT(c.CargolD) AS TotalCargoes,
AVG(c.Weight) AS AverageCargoWeight
FROM Ships s
JOIN Cargo ¢ ON s.ShipID = c¢.ShipID
GROUP BY s.Type;";

http://ej.kubaqgro.ru/2024/06/pdf/16.pdf
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new  SglCommand(query,

using  (SglCommand  command
database.getConnection()))

{
try
{

database.openConnection();

SglDataReader reader = command.ExecuteReader();

while (reader.Read())

{
DataRow row = dataTable.NewRow();
row["ShipType"] = reader["ShipType"]. ToString();
row["TotalCargoes"] = Convert.Tolnt32(reader[""TotalCargoes"]);
row["AverageCargoWeight"] =

Convert. ToDecimal(reader["AverageCargoWeight™]);

dataTable.Rows.Add(row);

¥

reader.Close();

dataGridViewl.DataSource = dataTable;

by

catch (Exception ex)

{
MessageBox.Show("Omubka mpu BbIIONHEHMH 3ampoca: "+
ex.Message);

¥
finally

{

}
}
}

database.closeConnection();

3anpoc mosrydaeT MHGPOPMAIIMIO O THUIAX IPy3ax M3 COOTBETCTBYIOIIEH
tabnuile B 0a3e JaHHBIX.

string query = @"

SELECT
s.Type AS ShipType,
COUNT(c.CargolD) AS TotalCargoes,
AVG(c.Weight) AS AverageCargoWeight

FROM Ships s

JOIN Cargo ¢ ON s.ShipID = c¢.ShipID

GROUP BY s.Type;";

http://ej.kubaqgro.ru/2024/06/pdf/16.pdf
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PaccmoTpum  3ampoc, MO3BOJSIONIMEI TOTy4YaTh JaHHbIE 00 0O0IIemM

KOJIMYECTBE I'Py3a, CTPYNIHPOBAHHBIX 110 TUIY KOPaOJIs.

using (SglCommand command = new SqlCommand(query,
database.getConnection()))
{

try

{

database.openConnection();
SglDataReader reader = command.ExecuteReader();

while (reader.Read())
{

DataRow row = dataTable.NewRow();

row["ShipType"] = reader["ShipType"].ToString();

row[""TotalCargoes"] = Convert.Tolnt32(reader[""TotalCargoes"]);

row["AverageCargoWeight"] =
Convert.ToDecimal(reader["AverageCargoWeight"]);

dataTable.Rows.Add(row);

}

reader.Close();
dataGridViewl.DataSource = dataTable;

}

catch (Exception ex)

{

MessageBox.Show("Omubka mpu BeInoiHeHUH 3ampoca: ' + ex.Message);

¥
finally

{

database.closeConnection();

}
}

[IpuBeneHHBIN KOJ OTpa)kaeT CO3JaHUE COCAUHEHUS M BBIMOJHEHUE
3ampoca, B LMKJIE CUUTHIBAIOTCS CTPOKU JAHHBIX, IOCJIE YTEHUS JaHHBIX
noAkoueHue 3akpbiBaeTca. Cam  Koj o00pabaThbiBaeT HakaTUe KHOIIKH,
BBITIOJIHSIE TEM CaMbIM 3ampoc K 0a3e JaHHBIX IS TIOJY4YeHUsS U3 Hee
uH(pOpMaIUu O rpy3ax.

3akiouenue. Co3ganue 0a3bl JAHHBIX Ul YIPaBICHUS MOPCKUM

noprom ¢ wucnoias3oBanneM SQL  Server Management Studio (SSMS)
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MpEeACTaBIsAeT COOOM MacmITaOHBIE M MHOTOACIEKTHBIM MPOEKT, KOTOPBIH
TpeOyeT TIIyOOKMX 3HAHWUW B 00yacTh 0a3 JMaHHBIX M YMCHHS HHTETPUPOBATH
pa3IMyHbIC TUTIBI THHOPMAILIMH B €IUHYIO CUCTEMY.

B xoze pa3paboTku u NpoeKTHUpOBaHUS UHPOPMAITMOHHON CUCTEMBbI ObLIN
OINpEENECHbl KIIOUYEBBIE CYIIHOCTH, TAKUE KaK CyJa, IPy3bl, PEICHI, MEpCOHA,
NopTOBbIE M (DMHAHCOBBIE OIEpalid, W pa3paboTaHbl COOTBETCTBYIOIIWE
TaOMUIpl I~ MX ~ ydeTra.  YJeNeHO  BHUMAaHHME  ONTHUMHU3AIUU
MPOU3BOAUTEIILHOCTH 3aPOCOB, YTO SIBJISIETCS BAXKHBIM ISl CUCTEM C OOJIBIIINUM
00BEMOM JIAHHBIX U BBICOKUMH TPEOOBAaHUSIMU K BPEMEHH OTKJIMKA.

KiroueBoli 4acTpi0 NPOEKTa CTala pealn3anysl BHEIIHUX KIIOYEH H
CBsI3EH MEXy TabJMIIaMU, YTO MO3BOJIUIIO 00ECIIEUUTh 1IEIOCTHOCTh JaHHBIX U
X ToclenoBaresibHoe OOHOBiIeHUE. MHaekcalusi BBIOPAHHBIX CTOJIOIIOB
CIIOCOOCTBOBAjJa YCKOPEHHUIO TMOUCKA M COPTHUPOBKH JAHHBIX, YTO ITOBBICHIIO
OOILIYIO TPOU3BOUTEIBHOCTh CUCTEMBI.

B npouecce pa3paboTKu ObLIM MCHOJIB30BaHbI TaKWE BO3MOKHOCTH SQL
Server, kak mpoieaypsl, TPUITEPHl U PYHKIIUU ISl aBTOMATU3AIMH PYTHHHBIX
orepanuii ¥ MUHUMH3AIIUH BO3MOXXHOCTH OITUOOK. DTH 3JIEMEHTHI 3HAYUTEIHHO
YOPOIAIOT MOJJIEPKKY M MacCIITAOUPOBAHHE CUCTEMBI, Jejias €€ TMOKOW u
aJanTUBHOM K U3MEHSIOIIMMCS YCIOBUAM SKCILTyaTalluH.

Takum oOpa3om, co3gaHHas WHGOPMAIMOHHAS CHUCTEMa  SIBJISICTCS
MOIIIHBIM HHCTPYMEHTOM YTPABJICHUS PECYypPCaMu MOPCKOTO MOPTa, CIIOCOOHBIM

oOecrieuuTh ero r¢dexTuBHOE U OecrepedoitHoe GYHKIIMOHUPOBAHUE.
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