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AnHoranusi. CTaThsl TOCBAIIEHA HCCIEAOBAHUIO BOIPOCOB aBTOMATH3AIIUU
pabouyux TMPOIECCOB COTPYAHUKOB TIPH TOMOIIM BHEAPCHHUS HWHPOPMAIMOHHOMN
cucteMbl. B paboTe paccMaTpuBarOTCS OCHOBHBIE TIPOOJIEMBI C KOTOPBIMH
CTAJIKUBAIOTCS KPYITHBIC IPEATPUITHSI, @ TAKKE MIPEIIArarOTCs BO3MOKHBIC BAPUAHTHI
WX peIIeHUsI.

ABTOp akIEHTHPYyeT BHHMAaHHE€ Ha TOM, YTO AaBTOMAaTH3alus pPaOOTHI
COTPY/JIHHKOB HWMeEET OOJBIIoe 3HA4YeHWEe B BEJACHUU JOKYMEHTOOOOpOTa Ha
MIPEANPHUSATHH.

ABTOpOM JemaeTcss BBIBOA O TOM, UTO BEJACHHE JOKYMEHTO00OpOTa
MPEANPUATHAS MOXKET OCYIIECTBIATHCS TIPH IIOMOIITN HHPOPMAITMOHHON CUCTEMBI.

KaoueBble cjioBa: uwHOOPMAIMOHHBIC CHUCTEMBI, TPOU3BOJAUTEILHOCTh
MPEANPUATHS, PENAIUOHHBIE 0a3bl JaHHBIX, TOJB30BATEIbCKUN HHTEpeiic,
CTpyKTypa 0a3bl JaHHBIX.

Annotation. The article is devoted to the study of automation of employee work
processes through the implementation of an information system. The paper examines
the main problems faced by large enterprises, as well as suggests possible solutions.

The author focuses on the fact that automation of the work of employees is of
great importance in document management at the enterprise.

The author concludes that the document management of an enterprise can be

carried out using an information system.



Keywords: information systems, enterprise productivity, relational databases,
user interface, database structure.

BBenenue

ABTOMaTH3auMg  NPEANPUSATHS  SBIAETCA  AKTyalbHOW  TEMOM, BEIb
MH(GOPMAIIMOHHBIE CUCTEMbl B 3HAUYUTEIHLHON CTEIIEHH OO0JIErdaroT BeleHue OU3Hec-
MPOIIECCOB TpEeANpUsTHsI. B BEK TEXHONOTHH CIIOXKHO TPEACTAaBUTh KPYITHOE
MpeanpusITHe, HE HMEIomee CBoell HMH(pOpMaMOHHONW cucTeMbl. OHU MO3BOJISIOT
aBTOMATH3UPOBATh OOJIBIIYIO 4YacTh MPOIECCOB, UTO MO3BOJSET YJIYUIIUTh
MPOU3BOAUTEILHOCT,  TPENNPUSATHS W, COOTBETCTBEHHO, YBEIUYHUTH €TI0
MpUOBUIFHOCTh. B HacTosIee Bpems yrpaBieHUE TaHHBIM B OONBIIMHCTBE CITyYacB
CBOJUTCS K MCIIOJIb30BAHHIO ITPOTPAMMHBIX ITAKETOB, IPEIOCTABISEMBIX KOMIIAHUCH
Microsoft, Takux kak Word, Excel u PowerPoint. ®ynkuuonan maHHOTO
MPOrpPaMMHOTO OOECIeUeHHsI JOCTAaTOYHO OrpPaHUYeH U HMEET JOCTaTOYHO
00001IeHHBIN HA00p PYHKIIHA.

Mogepuuzanust ”HGOPMAIMOHHON CHUCTEMBI OyJEeT pacCMOTpPEHa Ha MpUMepe
METAJLTypruYecKoro 3aBojia pacmnojioxkeHHoro B IloBomkse. Ha aToM mpennpusituu
XpaHEHUE JAaHHBIX O COTPYAHUKAX U MPOU3BOJCTBEHHOM IIPOIIECCE PEATU3YETCS B
CEepBUCAX AJIEKTPOHHOIO JTOKYMEHTOOOOpOTa ¢ MPHUBICUEHHEM MTPOTPAMMHOTO
obecnieuennss Microsoft Office m ero amamoroB. JlaHHBIM CIIOCOO BEACHHS
JTOKYMEHTAIMH Ha MPEATNPUITHHI He 00€CTIeUnBACT JOJDKHOTO YPOBHS aBTOMATU3AINH
M 3alUThl MHPOpPMAIMA OT YeJIOBEUECCKHUX OIMHMOOK. [l pelreHus HeI0CTaTKOB
MIPUMEHSIEMOTO 3JIEKTPOHHOTO JIOKYMEHTO000pOoTa B JIeSITEILHOCTH
METAJLTypTrUYeCKOro 3aBoja rnpejjiaraercs pa3padoTka HHPOPMAIIMOHHOM CUCTEMBI Ha
OCHOBE MPOECKTUPOBAHUSI PEIISIITMOHHON 0a3bl JaHHBIX.

B Hacrosiiee BpeMsi CyIIECTBYeT MHOXKECTBO HH(OPMALIMOHHBIX CHCTEM,
KOTOpPBIE MOTYT TPUMEHSTHCS MJIsS PEIICHHs 3aaad COTPYAHUKOB M3, omHaKo
noA00HbIE MPOTPaMMbl HE OXBATHIBAIOT BECh MEPEUCHb 3aj]lay, KOTOpble TpeOyeTcs

pemars COTpyIHuKaM M3 eKeTHEBHO.



B Bumy BbleckazaHHoro, paspabotka HMudopmarnmonHoit  CucreMbl
VOpaBJICHUS  JOKyYMEHTOOOOPOTOM  TIPEANPUATHS  SBISAETCS  aKTyaJbHOM
3a1a4ei.

Introduction

Enterprise automation is an urgent topic, because information systems greatly
facilitate the management of business processes of the enterprise. In the age of
technology, it is difficult to imagine a large enterprise that does not have its own
information system. They allow you to automate most of the processes, which allows
you to improve the productivity of the enterprise and, consequently, increase its
profitability. Currently, data management in most cases comes down to using software
packages provided by Microsoft, such as Word, Excel and PowerPoint. The
functionality of this software is quite limited and has a fairly generalized set of
functions.

The modernization of the information system will be considered using the
example of a metallurgical plant located in the Volga region. At this enterprise, data
storage about employees and the production process is implemented in electronic
document management services using Microsoft Office software and its analogues.
This type of documentation management in an enterprise does not provide an adequate
level of automation and information protection from human errors. To solve the
disadvantages of the electronic document management used in the activities of a
metallurgical plant, it is proposed to develop an information system based on the design
of a relational database.

Currently, there are many information systems that can be used to solve the tasks
of MOH employees, but such programs do not cover the entire list of tasks that MOH
employees need to solve on a daily basis.

In view of the above, the development of an Enterprise Document Management
Information System is an urgent task.

1. CtpykTypa HH(OPMALMOHHOH CUCTEMBI

1) 6a3za coTpyAHUKOB

2) nobaBneHUe COTPYAHUKA B 0a3y COTPYTHUKOB



3) 6aza M3

4) TpyZOBBIE TOTOBOPHI

5) rpaduk paboTh

6) OTYeTHI

7) 6a3a crankoB M3

JaHHbli moOaXod MO3BOJIUT Oosiee 3h(PEKTUBHO YHOpaBIAsATh pecypcaMu
MpEAPUSATHUS.
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Puc. 1. Ctpykrypa uHpOpMaIIMOHHON CUCTEMBI

ABTOpPHU30BABIINChL B CUCTEME, COTPYAHUK NEPeXOoauT Ha (HOpMy TIJIaBHOTO
MEHIO TporpaMMbl. B r1aBHOM MEHIO OH MOKET BbIOpaTh HHTEPECYIOIINM €T0 CEPBUC.

CepBHUC OTYETHOCTH MPENOCTABISIET COTPYAHUKY BO3MOXKHOCTb COCTaBUTH
rpaguK OTIYCKOB, OTYET O JOXOJax MPEANpUSATUS U OTYET O 3aKPEIJICHHOM 3a
COTpyJIHUKaMu o0opyaoBaHuu|1].

OTyer O [O0XO0JaxX MPEANPUSATHUS B3aUMOJACHCTBYEeT ¢ 0a30if JaHHBIX O
METAJLTypPTrAYECKOM 3aBOJI€ JUIsl TOJYUYEHHs] JAHHBIX O J0XOAaX 3a OIpeeeHHbIN
MPOMEKYTOK BPEMEHH.

Jns cocraBinenus rpaduka OTIYCKOB CEpBUC oOpamiaercs K 0aze rpadukoB
paboThl, 4TOOBI MOMYYUTh MHGOPMAIMIO O CYIIECTBYIOUIMX rpadukax pabOThl Ha

NpCaAInpUuATHN, KOTOPAad CBA3aHa OTHOINCHHUEM OJUH-KO-MHOTUM C Oazon COTPYAHHKOB,



YTO IO3BOJISET MOJYYUTh MH(OPMAIUIO O TOM, 32 KEM 3aKpEIUIEH OIpeaeSCHHBIHI
rpaduk. brarogapsi 1TaHHOMY CepBHUCY IPOLECC CO3AaHUs OTYeTa O rpadukax pador
YIPOIIAeTCs B pasbl, JOCTATOYHO JIMIIb BBIOpATh Ha (popMe HYKHBIN rpaduk paboThl,
YTOOBI MOJYYUTh CHUCOK COTPYJHUKOB C TakuMm rpadukom, audbo BBectu PUO
COTpYAHMKA JJIS MOIy4YeHUs1 HH(OpMauu o ero rpapuke padoThI.

CepBuC yueTa COTPYAHUKOB COJEPKUT B ce0e 3 MyHKTa:

1) no0aBUTH HOBOT'O COTPYJHUKA B CHCTEMY;

2) U3MEHUTH JaHHbIE, pabOTAIOIIETO COTPYIHUKA;

3) BHECTH TPYJOBOIl 1OrOBOP COTPYIHHUKA B 0a3y;

CepBuc 1o 100aBIE€HUIO HOBOTO COTPY/IHUKA B 0a3y, B3aUMOJIEUCTBYET ¢ 0a3oii
COTPY/JHHMKOB M MPOBEPSIET, €CTh JIU TAKOW COTpYIHUK B 0aze. Ecnu coTpyaHuUK yxe
€CTh B CHUCTEME, TO IMOJIb30BATEII0 BBIBOAMTCS COOOIIEHHE 00 3TOM, €CIIM HET, TO
M10JIB30BATENb 3aMOJHAET (POPMYy JAHHBIX O HOBOM COTPYAHHKE M JOOABISET €ro B
0azy.

CepBUC 1O U3MEHEHUIO [IaHHBIX pPal0OTAIOIIEr0 COTPYAHUKA T[O3BOJISIET
WU3MEHUTH TAHHBIE O COTPYIHUKE.

CepBuc 1o A00aBIIEHHIO TPYJIOBOro JOTOBOpa B 0asy, MO3BOJSET BHECTH,
3aKJIFOYEHHBIN C COTPYIHUKOM, TPYJIOBOU JJIOTOBOP B CUCTEMY.

2. MeToabl B3aNMOEICTBUS CHCTEMBbI ¢ BHEIIHUMU aiijiaMu

[IpunoxeHue BBIOJIHEHO Ha sA3bIke nporpammupoBanus C#, c
ucnons3oBanueM RDLC. RDLC ucnons3yercst 11l cO3AaHUsl OTYETOB C IMOMOIIBIO
Microsoft Reporting Technology. OTo ciy»xk06a oTyeTHOCTH, BCTpOoeHHAast B Microsoft
Visual Studio. brarogaps RDLC M0HO co31aBaTh CJI0KHBIE OTYETHI U BBITPYKATh UX
B pazinuHbIx popmarax, Hanpumep: Word, Excel, Pdf.

Brirpy3ka HeoOxonuMoro otuera u3 Excel B cuctemy sBISIETCSl TOCTATOYHO
CIOKHOW 3ajayei, Kotopas TpeOyeT TIaTteabHOW paldoThl C (aitmamu, YacTo
coJiep KallluMK OOJIIIOE KOJIMYECTBO TaHHBIX U CJIOKHBIE CTPYKTYpHI. 11 00padboTku
Takux (aisioB UCIONB3YIOTCS CIeIUaTIN3UpOBaHHbIe OUOIMOTEKH, Takue kak NPOL.

NPOI — sto .NET Oubnuoteka, koTopas MOoJAepKHUBAET UTCHUE U 3aluch (hailyioB



Microsoft Office, Bximouas Excel. Ota 6ubanoTeka coBMecTuMa Kak ¢ .xIs, Tak u ¢
xlsx popmaramu[2,3].

bubnuoreka nmoaiepxKuBaeT MUPOKUN CHEKTp (DYHKIUU, BKIIOYAs UMIOPT U
AKCHOPT JAaHHBIX, (OpMATUPOBAHUE sUeeK, (HOPMYIbI, AUATPaMMbl U TOBOPOTHHIE
TaOJIUIIBI.

Bo3moxnoctu NPOI:

MO3BOJIIET JO0OAaBJISITh TEKCT, BCTABJIATh THUIEPCCHUIKHA, CO3JaBaThb U
CTUJIM30BaTh STYEUKU U CTOJIOLIBL;

MO3BOJISIET BCTABJISITH U300PAKEHUS U UATATh COAEPKUMOE U3 CYIECTBYIOIITUX
daitnoB XLS u XLSX 6e3 kakoil-T1nO0 BHEIIHEH 3aBUCUMOCTH;

noaaepxkuBaeT kak crtapsiii popmat Excel BIFF (.xls), Tak u Gosiee HOBBII
dbopmar (.xIsx).

Pabota ¢ npunoxxeHueM Ha4YMHAETCS C aBTOPHU3alMU MOJIb30BaTENs B CUCTEME,
Jajee OH MOMaJaeT Ha TIaBHYIO (opMy, Ille MOXKET BbIOpaTh MHTEPECYIOIMIHM ero
paznen. Mcnonw3ys crernuaibHO pa3pabdOTaHHBIX METOJ, KOJ TMOCIeI0BATEIbHO
MPOXOJUT MO CTPOKAM JINCTA, aHATU3UPYS KAXKIYIO SSUSUKY sl OIpeIesICHHs] Hauasa
HOBBIX OJIOKOB JaHHBIX M CTPYKTYpUpPOBaHUS HHQPOpMAIUU [0 pPa3IUYHbIM
oobekTam[4,5].

COop cTuieil ssueek TaKKe UrpaeT BaKHYIO POib, TAK KAK COXpaHEHUE €IMHOTO
CTUJIS BU3YaJIbHOM COCTaBIISIIOIIEH JAHHBIX MPU UX OTOOPaKEHUU WM BBIBOJE B
OTUE€THI SIBJIAETCS BaXHBIM (PaKTOPOM, KOTOPBIN 00JiIerdyaeT BOCIPUsTHE HH(POpMALIIH.
Crtunu, Takue Kak mpu@Thl, BBIpaBHUBaHUE U 1IBETa (hOHA, COXPAHSIIOTCS JIs KaXq0M
SYEUKH, YTO MO3BOJISIET B MOCIEAYIOIIEM IPUMEHSTh UX.

[locne 3aBepuieHus cOopa BceX JaHHBIX, MOporpamMma, IO >KEJTaHUIO
MOJIH30BATENsl, IEPEXOUT K ATAy (POPMUPOBAHUS UTOTOBBIX TAOIUI. DTO BKIIOYAET
pacnpeaeneHrie coOOpaHHBIX JaHHBIX 10 TaOJUIIaM B TTOJIL30BATEILCKOM MHTEpderice,
MPUMEHEHUE PAHEE COXPAHEHHBIX CTWJIEH M YCTaHOBKY 0OpaOOTUUKOB COOBITUM st
JOTIOJIHUTENIBHOTO ~ B3aWMOJICUCTBUSL C TOJIb30BaTelieM. B  KOHEYHOM HTOre,
o0paboTaHHbIE JaHHBIE BBIBOASATCA B (opmaTe, KOTOPbIM yAOO€H sl aHaau3a U

MOCICAYIOIICTO UCITOJIb30BAHM.



Jlnst  ympaBieHUsST XpaHCHHMEM H OpTraHM3aluedl JaHHBIX B IporpamMme
UCIIOJIb3yETCs cucTeMa yrpasiaeHus 6azamu gaHHbix MSSQL. Microsoft SQL Server
(MS SQL Server) — xommuekcHas CYBJ[ ot Microsoft. Ona unTerpupyercs c
Windows 1 mo3BoJisieT yaaieHHo padotars U3 noboi Touku mupa. Kpome toro, MS
SQL Server nonnep:xkuBaer SQL Server Management Studio (SSMS) — unctpymesr,
KOTOpBIM mo3BoJsieT B rpaduueckom uHTepdeiice ynpapisite bJ[. A BcTpoeHHbIE
MHCTPYMEHTH ML mO3BOJISAIOT CO3AaBaTh U pa3BepThIBATh MOAETH MpsMO B cpene b1,

YTO YIPOILIAET NPEAUKTUBHYIO aHATUTHKY. CTpyKTypa 0a3bl JaHHBIX IIPEICTABIICHA HA

puc. 2.

Id_CotpyaHuka (PK) Int
DamMuaua VarChar
oTUeCTBO VarChar
Hara_poxgesus DateTime 1d_lorozopa (PK) Int

OKACHM ateTime

-POXA . DIO_corpyamis VarChar Mpaduku_pator
CemeitHoe_nonoxeHue VarChar 1 ocTs VarChar ”
Cepua_nacnopra Int ONIEOCTS 1d_l'paduka (PK) Int
Bra_tororopa VarChar Hauano cmeHs! Datelime
Homep_nacnopta Int hit DateTime { adano 2Hb
UL 10y e OHe

Kem_suigan VarChar SRl DateTime I(oHtLLC{\fEHbl DateTime
Nara_ssigaqmn DateTime VarCha Tun_rpaguxa VarChar
AZIDEC_NPONMCKA VarChar arChar KonuuecTeo_aHei_oTtnycka Int
A nno n . Money
Aapec_npoxueaHua VarChar
Homep_tenedoHa VarChar Money
Mouta VarChar
bpuraga VarChar
Id_Aorosopa (FK) Int
Id_Bpuraawi(FK) Int

ld_O&opynorasma (PK)

Int

Id_Cuerm Int Tlex (FK) VarChar
Har DateTime ld_Llexa Int
Jlar. DateTime § Trm_npokara VarChar
Id_C X Int Tz _oGnysausius Datelime
Id_bpyrams(PK) Int BpeMa_nocneRero_npokaTa DateTime
Nnaxosan_npoayxums Int ld_Bpurae (FK) Int
DAKTUHECKAN_MPOAYKLUS Int poayxunz VarChar

Komrectso_ouepauii

Int

Puc. 2. Ctpykrypa uH(POpPMAILIMOHHON CUCTEMBI

Kak BMAHO H3 cxeMbl, 0a3a JaHHBIX COCTOMT W3 5 TaOJHWL: COTPYIHHKH,
TPYAOBBIE IOTOBOPHI, Tpaduku paboT, CMEHbI, 000PY10BaHUE.

Tabmuupl conxepKaT Kak IEpBUYHBIE, TaK W BHEIIHUE KIIIOYH, KOTOpbIE
CBA3BIBAIOT TAOIMIBI MEXAy coOoil. Mcnonb3oBanue Kirodeil mo3BONSET CO3/aBaTh
CBA3M, IpPU TNOMOIIM KOTOPBIX MOXHO TOJYYUTh HEOOXOAMMBIE JIaHHBIE U3
HECKOJIbKUX TabJuIl HanucaB Bcero oauH 3anpoc kK bJI. Takoii cnoco6 moctpoenust b/]
MO3BOJMUT OOJIETYUTh HANKMCAHME 3alpOCOB, a TAaKXKE YBEJIMYUT CKOPOCTh HX

00paboTKH.



B3aumoneiictBue npunoxeHus ¢ 0a30il JaHHBIX OCYIIECTBIISIETCS IPU TOMOIITU
Entity Framework (EF). EF mnpeacraBnser ORM (object-relational mapping -
MPOEKTUPOBAHUE JJAHHBIX HA PEabHbIE OOBEKTHI) TEXHOJOTHUIO JJIs1 B3aUMOJECHCTBUS
¢ naumaeiMd B BJI. bmaromaps EF MoxknHO oToitH oT Tabnum u camoul B/,
B3aUMOJICUCTBYSI C TAaHHBIMH U3 TAOJIUI] B BUJIE K3EMIUISIPOB KJIACCOB B MPUIIOKEHUU.

3akiouenue

PazpabateiBaecmass MYC mnpencraBisier coOOi yHUKAJIbHOE MPOrPAMMHOE
pelieHre, He UMEIIIee MPSIMBIX aHAJIOTOB HAa PhIHKE, U OOBEIMHSIET MHOXKECTBO
MPEUMYIIECTB ISl yueTa COTPYJIHUKOB, OOOPYIOBaHMS U TPYAOBBIX JOTOBOPOB: 1)
o0OecrnieunBaeT IEHTPAITM30BAHHOE XPAHEHUE U TIOCTOSIHHBIN qoCcTyn K oOmupHoi BJ]
COTPYJHUKOB, 00OpYJOBaHUSI U TPYIOBBIX JOTOBOPOB M3; 2) ympolaer mpoiiecc
cocTaBiieHUusi TrpadukoB paboT; 3) HMHTETPUPOBAHHBIM (PYHKIIMOHAT TO3BOJISET
COXpaHSTh U neyvarats 3T rpaduxu B popmare Excel, a 3aTeM 3arpyxaTth ux o0paTHO
B IIporpaMMmy, coxpaHsis Bcio HHPOpPMAIMIO U OQOpMIICHHE ISl JalibHEeHIIero
pEIaKTUPOBAHUS,
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