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K9.H., gouieHT CopokHH ALA.

Bgejgenue

KypcoBoit pabora — camocTosTenbHas paboTa CTyJEHTa, OCHOBHOH IIeNbIO U
coJiep’kaHNEM  KOTOpPOTO  SBISIETCS  pa’BUTHE  HABBIKOB  TEOPETUYECKUX U
SKCIIEPUMEHTAILHBIX HCCIIEIOBAHNI, HHKEHEPHBIX pacueToB, COCTABIEHUS TEXHUKO-
SKOHOMHUUYECKOTO OOOCHOBAHUS pa3INMUHBIX pemeHnit wunu obobureHnil, oleHkKa
pPe3yJILTaTOB UCCIENOBAHNIL, CIIOCOOCTBYIOMIUX YCIIEMIHON IOATOTOBKE K BHIIIOIHEHUIO
JIUIITIOMHOTO IIPOEKTA.

KypcoBas pabGoTa 3aHmMaeT BaXHO€ MeCTO B yueOHOM IIpolecce, MOCKOIbKY OHO
CIIOCOOCTBYET IOJIYUEHUIO HABHIKOB U 3HAHUI, HEOOXOAUMBIX CTYACHTY IPU M3yUEHUU
Jpyrux gucimiuind. KypcoBoe NpoekTHpOBaHNE SIBILIETCS OJHIM U3 STAIlOB M3YUEHIS
JUCHUIUINHLI, HA KOTOPOM IIPOBEPSETCS YPOBEHb IHOJTOTOBKH CTYJEHTOB IO PO (UITO
m3ydaeMoil JUCIUIUINHEL, YMEHIE CaMOCTOSITENBHO padboTaTh ¢ JIUTEPATypoil, MpUHIMATh
060CHOBaHHbLIE PENICHI IpU pa3paboTKe aBTOMAaTI3UPOBAHHBIX CUCTEM YIIpaBIICHISL.

OHna mpm3BaHa YIIyOUTHb 3HAaHUS OOYUAIONUXCSA II0 M3YYaeMBIM JUCHUIUIIMHAM,
IIOJIyUYE€HHBIE UMH B XOJI€ TEOPETUUECKNX U MPaKTUUECKUX 3aHATUIL, IPUBUTHL UM HaBBIKU
CaMOCTOSTEILHOTO M3Yy4YEHUsl MaTepualia, HCCIIEOBAaTENbCKOIl JEeATEIbHOCTH, a TaKkKe
copmupoBaTh y 0Oydaromuxcs HaBBEIK MMOAOUPaTh, U3ydaThb U 0000IIATH MaTepHUalbl
HNCTOUHNKOB NHpOPMAIIU Ha OyMaXHBIX I 3JIIEKTPOHHBIX HOCUTEJLIX.
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1. Ienn u 3aaun KypcoBoii paboTEL (IIpoeKTa)

Iemu xypcoBoit pabOTHI 110 AUCHUIIINHE:

— yryOneHue 3HaHUM, IONy4YeHHBIX B pe3yJibTaTe H3YUEeHUS TEeOopeTUYecKUX
KYpPCOB II0 CIEINAILHOCTH,

— OBJaJIeHNe HaBLIKAMI CHCTEMHOTO IIOJXOJa K PEIICHIO BOIIPOCOB, CBI3aHHBIX C
IIPOEKTUPOBAHNIEM aBTOMAaTU3NPOBAaHHBIX HTHPOPMAIUMOHHBEIX CUCTEM,

— 3aKpeIUleHNne yYMeHHil  NpOoeKTUpPOBaHUSA  PEeIAUOHHBEIX  0a3  JaHHBIX
(oOcnemoBaHusa MpeaMeTHON 00macTH, KOHIENTYalbHOrO, JIOTMYECKOTOo U
¢ maeckoro mpoekTupoBanus BJ), ¢popmuipoBaHue MpakTUYECKIIX HABLIKOB II0
pabote ¢ Oazoii JaHHBEIX (pa3paOoTka TPHUITEPOB, XPaHIMBIX MPOIEAYp I
3arpocoB k BJ1) n opranmanun ooMeHa JaHHBIMU MEXIY MPILUIOKEHISIMIL

— pa3BUTHUE Y CTYJACHTOB MPaKTUYECKUX HABBIKOB TEXHOJIOTHH MPOTPaMMUpPOBAHILT
I IICTIOJIB30BAHIS TIOJTYUEHHBIX TEOPETIUECKIIX 3HAHIIIT Ha TPaKTUKE,

3aJayaMu KypcoBOil pabGOTBI MOTYT SBIATHCS: NMPOEKTUPOBAaHNE I pazpaboTka Oa3z
JTAHHBIX C IICTIOJIb30BaHIIEM COBPEMEHHBIX MHCTPYMEHTOB.

PexoMeH TyemMble IIpOrpaMMHBIE CPEJICTBA:

— undopmanuonroro wojenuporanusd — AllFusion ERwin Data Modeler

(ERWin), MS Visio;

— pazpabotku npuioxennii — Microsoft SQL Server;

— ympaBlieHne mnmpoektoM — Microsoft Project;

— odopmrieHne mpoekta — Draw.10.

CTyIeHTy NpeJ0CTaBIIETCS MPaBO II0 COTJIACOBAHIIO C PYKOBOJUTEIEM KypPCOBOIl
paboTel TpemIaraTb CBOIO Temy. J[ma Hambornee MOATOTOBIIEHHBIX CTYJEHTOB
BBLITIOJTHEHIE TEMAaTUKa KyPCOBBIX pabOT MOXKET ObITh pacIlupeHa C IeJBIO Pa3BUTHS He
TOJILKO WHKEHEPHBIX, HO U HCCJIEJOBATENIbCKUX HABBHIKOB. [Ipum 5TOM mpejmonaraercs,
YTO ITOCTAHOBKA 3aJ1a4 IIPOeKTa Oy/IeT pacIIipeHa.

Bri6op mporpaMMHBIX I HHCTPYMEHTANIBHBEIX CPEJCTB 3aBUCHUT OT pellaeMBIX 3aj1ad
I TIOJJIEKUT COTIIACOBAHUIO C MPETIO/[aBaTEIIEM.

2. @opMyIUpOBKa 3aJIaHI Ha KypPCOBYIO padoTy (IpOeKT)

3ajjaHile Ha KYpCOBYIO paboTy IO JUCHUIUIMHE SBISETCS WHANBUAYAILHBIM U
JIOJI’KHO COJEPKaTh:

— TEKCT WHANBUAYAJIbHOTO 3aJaHusd, Ha OCHOBAaHUHM KOTOPOT'O BBHIINOJIHAETCS

IIPOEKTHPOBAHUE,

— TpeboBaHUA K PYHKIIMOHAILHBEIM XapaKTepICTIKAM IIPOEKTa,

— TpeOoBaHUS K JOKYMEHTAI[UU I10 IIPOEKTY.

[Ipn BBITTOTHEHUU KYpPCOBOI'O IPOEKTa CJIEAYET PYKOBOJCTBOBATHCS OOIMIUMIU
yKazaHIUAMHU I10 OpraHM3allui U METOJUKE IIPOBEAEHILT KYPCOBOIO IIPOEKTHPOBAHUS B
By3€ U JPYTUMHI METOANYECKIMU MaTepuajaMU 110 CIIeINaIbHOCTU.
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3. OcHOBHOE cojiepKaHIe KypcoBoil paboTh

BrinmonuenHass KypcoBas paboTa (IIpO€KT) JOJDKHA JaBaTh JOCTATOYHO IIOJIHOE
IpeACcTaBIeHUE O IMPHUHATHIX IPU IIPOEKTHPOBAHUHN pPEIMIEHUIX, C OOOCHOBaHUEM
IpaBIILHOCTU pemeHuif. PaboTa wwmrocTpupyercs JuarpaMMaMi, CcXeMaMH U
[IporpaMMaMi, BBHIIIOJIHAEMBIMU ¢ coOmogeHnem Bcex TpedoBanuit ECIII. Otu
JuarpaMMBI, CXeMbI I IIPOrpaMMBI BXOJAT B o011l 06beM paboTHl I HyMEPYIOTCSL.

Kypcoras pabora (mpoexT) opopmiisgeTcs B COOTBETCTBUN ¢ OOIUMI IIpaBUIaMI
0(opMIIeHIIsT HayUHO-UCCIIEI0BATEILCKUX paboT U JOIDKHA COIepkKaTh:

— tutynbHBI mucT (Ilpunoxenue 2);,

— cojepxkaHue (OrJaBlIeHHe ),

— BBEJICHIIE,

— OCHOBHYIO YacThb,

— BaKIIOYEHUE C YKa3aHUEM OCHOBHBIX PE3YJILTaTOB PabOTHI,

— CIHCOK UCTOJIb30BAHHBIX ICTOUHIKOB JINTEPATYPHI,

— MPWIOXKEHU (IPU HEOOXOUMOCTH).

OO6mue TpedoBaHI:

TumynoHeuii micm Kypcoeoil pabombl (npoekma) COAEPKUT  CIIETYIONIIE
AIIEMEHTHI: MOJIHOE€ HAUMEHOBAHIE BHIIMIECTOAINEro opraHa (MUHUCTEPCTBO CEIIHLCKOTO
xozatictBa Poccnifckoit ®enepanun), yHuBepcutera (deepanbHoe TocyIapCcTBEHHOE
OromxeTHOE 00pa3oBaTEIbHOE YUpEKJIeHUe BhICIEro odpazoBaHmsa «CTaBpPOMIONIbCKUIL
TOCYApCTBEHHBLIN arpapHBIl yYHUBEpPCUTET» UHCTUTYTa / (dakynbTeTa U Kadephl,
Ha3zBaHUE JUCHUILUIMHBL, TeMy KypcoBOil paboThl (IIpoekTa), CBeJeHUs 00 UCIIOIHUTEINE
(®.M.0O. obyuaromerocs, Tpylma, IOANNCH), CBeAeHHs o mpenojasatene (D.UN.O.,
yueHas CTelleHb, YIEHOE 3BaHIE ), HAaUMEHOBAHIE MeCTa U I'0J1 BEIIIOJIHEHILT, CBeICHUS O
peructpanuu Ha kadenape, xonmdecTBo OawtoB (mo BPC) m ornenka (mepeBefeHHas B
IATUOAUIBLHYIO CUCTEMY ), JIAThl I IOJMNICHIO BEAYIIEro MPeroaBaTels.

Cooeporcanue (OecnaéneHue) BKIFOYAET MHOPSAKOBbIE HOMEpa U HAaUMEHOBaHUE
CTPYKTYPHBIX BJIEMEHTOB KypcOBOil paOoThl (IIpoekTa) ¢ ykazaHUEM HOMepa CTPaHUIThL,
Ha KOTOpOIl OHU MOMEN[EeHHI.

Beeoenue xapakTepusyer:

AKTyanbHOCTh TeMBl HCCIEJOBaHII — OOOCHOBaHHME TeopeTHuueckoil u
MPaKTUYECKOil BaXKHOCTU BEIOpAHHOIT A1 UCCIEOBAHUS TP OOIEMBI.

I{ems 1 3ajaun KypcoBoil pa®oThl (IpoekTa) - KpaTkas U ueTkas GhopMyIUpOBKa
I[eJIN TIPOBEICHIIS UCCIIEOBAaHUS U HECKOJIbKUX 3aj1au, pelleHle KOTOPhIX HeoOX0 1Mo
JUL JOCTIKEHIS [TOCTaBJIEHHOM 11eITu.

IIpeqmer uccrnemoBaHmst - (GopMyIUpOBKa KOHKPETHOTO BOIpOca  IUIN
aHAIM3IpyeMoil poOIeMEL.

OOBEKT UCCIIeTOBAHIL.

Mero bl nccegoBanus (JKenaTenbHo)

CtpykTypa paboThl - KpaTKoe cojepikaHue IJaB U maparpadoB OCHOBHOI HacTH
pabOTHI.
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ITocnegoBaTenbHOCTL pyOPUK JJOIDKHA COOTBETCTBOBATE IIPIBEAEHHOMY IIEPEUHIO,
HaIIMEHOBaHNE Kax 0l pyOpuKH BEIJEISAETCS B TEKCTE JKUPHBIM HIPU(PTOM.

OcHogHaa wacmv Kypcoeoil pabomul (npoekma) MOXKET COIEpKaTh CIEAYIOI[Ue
YacTH: TJIaBhl, pa3jelsl (maparpadsl ), IyHKTHL, IO/IITyHKTHI.

3axnioveHue - KpaTKoe U3JIOKEHHE OCHOBHBIX, Hambojee CylI[eCTBEeHHBIX
pe3yNbTaTOB IIPOBEJEHHOTO aHaau3a, C(QOPMYIHPOBAHHBIX B BIJIE BBHIBOJOB,
COOTBETCTBYIOIIUX 1T U1 TOCTABICHHBEIM BO BBEJICHUI 3a/1auaM HCCIIEOBAHIIS.

B cnucke uUCNONb306GHHLIX  UCMOYHUKOE  Jumepamypvl  JOIDKHBL  OBITh
IIpE/ICTaBJIEHbl OCHOBHBIE NCTOYHUKI II0 TEME:

— HOpPMAaTHUBHO-IIpaBoBbie JokyMeHTH (I"OCTEI, KOJIeKCH, CTaHAapPThI, 3aKOHHI ),

— y4eOHIKH 1 yueOHbIe Toco0us,

— OTpacleBHIE NIEPUOIUYUECKIE H3TaHILT,

— Hay4HBIE CTaTbI, MOHOIpa(uUN U MaTepUaIbl HayUHBIX KOH(pEPEHITIT,

— HUHTepHET-pecypcHl (0puImanbHele CaliThl OpraHm3aIiuii, 0a3bl JaHHLIX U T.J.)

— MaTepuasbl JabopaTOPHBIX U MOJIEBHIX MCCIIEI0BaHMIL,

— JaHHBIE, COOpaHHBEIE BO BpeMs MPaKTUK,

Crucoxk JoKeH cojiepkaTh He MeHee 10 COBpeMEeHHBIX NCTOUHIKOB, M3YUEHHBIX
oOyuaromumrcs (MpenMyIecCTBeHHO JaThl M3AaHIL He Oomee S5 JIET OTHOCUTEIBHO Troja
HATINCAaHUI KyPCOBOH pabOThI, KpOME UCTOPIUECKIX BOIIPOCOB).

Ha ocHOBHBIE IPUBE/ICHHBLIE B CIIIICKE NCTOYHIKH JOJIKHBI OBITH CCHUTKI B TEKCTE
KypcoBoil paboTel. OQopMIIeHIe CChUIOK Ha MCTOYHIKU JIUTEPATyphI OIpedesIeTcs B
METOIIYECKUX PEKOMEHIAINIIX 110 BLITIOJHEHIIO KYPCOBOil paboThI (TIpoeKTa).

IIpunootcenus - BCIOMOTaTENbHBIE WWUIFOCTPATUBHO-Ipaddeckne, TaOIIuHbIE,
pacueTHbIE U TEKCTOBBIE MaTepHallbl, KOTOphIe HelenecoobpazHo (obbem Ooree 1
CTpaHUIILl ) MPUBOJUTEL B OCHOBHOM TEKCTE KYpCOBOII paOOTEI (IIpoeKTa).

CooepitcaHiie OCHOBHOIL Hacmil Kypco6oii pabomyl (npoekma)

OcHOBHas YacTh JIOJDKHA COJEPIKAT CIIeAYIONUil Habop pa3/ieNoB:

CucmemHyiil aHanus npeomemHoii obnacmu

ITpu cozpanun UIC nomkHBL OBITh BBEITOIHEHB! JeHCTBUA 110 N3YUEHHIO JIEITeIbHOCTU
npeanpuaTusa. Brauane npomsBoAutcs cOop MHQOPMAIIN O HPEAIPUIATHN, €ro IeNX U
3aJjauaxX, CTPYKType U (PUHAHCOBO-XO3SIIICTBEHHOI JeATEeTbHOCTU. TakXke H3yUaroTcs
BHEITHUE IIPOIECCHl, B3aUMOJEIICTBYIOINE C MPEAIpPUATHEM, U Cpefa, B KOTOPOil
IPEeJNpUATIE  OCYIIECTRISIET CBOK  A€ATENIbHOCTL. B menoMm, JO  MOMEHTa
HerocpeAcTBeHHOro mpoekTupoBanuss MC, momkHO OBITH IMOJYYEHO KOMIUIEKCHOE
OIICaHUe MPeJIpUsITIsI U ero Ou3zHeca.

Ha nepBoM 5Tare HeoOX0IUMO IOJIHOCTLEO OMUCATh MPEIMETHYIO 00I1acTh, B KOTOPOIl
GYHKITUOHUPYET MpeANpUsITHe, OIpeesUTh ero OH3Hec-TpaBIUIa, a TakkKe COo3/aTh
OpraHM3AIMOHHYIO CXeMY HPEINPUSATUI, KOTOpasi OJIKHA COAEpPIKATh:

— YPOBEHb PyKOBOJACTBA (BEPXHIIT YPOBEHb CXEMBI ),

— YpOBEHb IOJpa3ieNieHnil mpeanpuaTus (cpeHuil YpoBeHb ),

— HIDKHUII ypOBEHb, Ha KOTOPOM JeTal3UpPYeTcs CTPYKTypa IoJpa3ziereHunii
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IpeAnpaTus (IepeueHb JODKHOCTEN B IHOApa3JesieHnu, YICIIEHHBII cocTaB
COTPYJHUKOB Kak[0i1 JOIKHOCTI).

[loapazgeneHist 1 JOKHOCTU Ha cXeMe M300pakalOTcs B BUJIE HIPSIMOYTIOJILHUKOB C
Ha3BaHUEM MOApa3JeneHus (JOIDKHOCTH) BHYTpH. CBsI3U MeEXIy IMoApa3ieNeHusIMU
JIOTDKHBIL OTpa’kaTh OTHOIIECHUS aJMUHUCTPATUBHON OJUMHEHHOCTHU II0Apas/IeTIeHUIL

Xapaxmepucmuxa @yHxyuil uHpopmayuoHHoil noocucmemoi

Ha mannoM srame HeoOXOUMO oOXapakTepu3oBaThb (yHKIUHN poektupyemoit UC,
BXO/IIYIO I BEIXOASIIYIO MHGOpMAIIO (0TueThl). OmucaTh IpodIIn MojIb30BaTeneil u
X (yHKIUN 1 3ajgaun npu padore ¢ VIC.

Xapakmepucmuka uHpopmayilonHo2o obecneuveHus  (6xooHasa  uHgopmayus,
6bIXOOHAA uHpopmayua, gopmvl omuemos)

HNudopmannmoHHoe oOeclieueHne — 5TO COBOKYIIHOCTH (OpPM JOKYMEHTOB,
HOPMATHBHOI 0asbl U pean3oBaHHLIX pemieHnii mo odobemy, pazMenieHuro n Gopmam
opraHmzanuu uHGOpMAIUN, UUPKYJIUPYIOmEel B CHCTEME aBTOMAaTI3UpPOBaHHOM
00paboTku skoHOMIYecKkoil nadopmarun 1100 nHPOPMaAIMOHHOI CUCTEME.

B nanHoit uactu paboThl HEOOXOIUMO JJaTh ONUCaHUE MH(OPMAIIMOHHKBIX TIOTOKOB U
XpaHnMoi nHQopMamy, KoTopas HeodxoAnMa it peamzanun ¢ynkmuit MC.

IIpoexmuposarue b6azvi OAHHBIX

OTOoT pazfieNl JOJDKEH COJepKaTh cleayromue MOyHKTH: HHpomormdeckoe
npoekTupoBaHue, BeOOop CVYBJl, nparamormdeckoe MNpOeKTUPOBaHNE, (QuU3MIecKoe
IIPOEKTUPOBAHUE.

Ha »Tame mpoekTupoBaHms 0asbl JaHHBIX peKOoMeHyeTcs ncnoib3oBatk AllFusion
ERwin Data Modeler (ERWin) - CASE-cpeacTBo mpoekTHUpoBaHUg 0a3 JJaHHBIX OT
dupmer Computer Associates. ERWin couetaer rpaduueckuii umarepdeiic Windows,
NHCTPYMEHTHI I nocTpoeHus ER-auarpaMm, peaxTopel JJ1d cO3J4aHUA JIOTHUECKOTO U
du3Ieckoro OMHUCAHUSA MOJENIU JIAHHBIX ¢ IPO3PAuHYHO MOJJAEPKKY BEeAyIIUX
permsmmuonHelx CYEBJ[. ERWin moaaepuBaeT pa3jnyHbIE CepBephl 0a3 JaHHBIX W
HacTolbHBIE CYB/I.

IIponecc mogenuporanusi B ERWin 6azupyeTcs Ha METOJJOJIOTUU MPOEKTUPOBAHIS
permnuoHHEIX 0a3z JaHHBEIX IDEF1X. JlaHHas MeTOJONOrus OIpejerisaeT CTaHAapThl
TEPMUHOJIOTUN U TpaduiecKkoro n300paxeHus TUIOBLIX 3J1eMeHTOB Ha ER-aumarpammax.
B xauecTBe albTepHATHBBI BO3MOXKHO UCHONB30BaHuI MS Visio.

JI71 mostyueHus persaIimonHoi cxemel 13 ER -Moenn, HeoOoxoammo:

a) IIOCTPOUTEL HAaOOP HEOOXOUMEIX OTHOITIEHII Oa3kl TaHHBIX,

6) BBIZICIIUTE IIEPBUYUHBIE U BHEITHIE KITFOUN ONpPE/[eIEHHBIX OTHOIIEHUIT,

B) IPUBECTU ITOJIYUEHHBIE OTHOIIEHUS K TpeTheil HopManbHoil dhopme;

I') OIIpeJeNNTh OTPAHIUEHI [IEJTOCTHOCTH JIUI BHEITHUX KJTIoueil OTHOMEeHUI 1 JjLt
OTHOIIEHUII B LIEJIOM;

1) IPEJICTABUTE CBI3M MEK/y BHEITHIMU U IIepBIYHBIMI KITFOUaMII.

ITopsiok onucaHs NPeICTaBIEH B IPUIIOKEHIHN | .

Dusuvyeckaa peanuzayua b/
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Pdusnyeckas peanuzanisd IIpejaronaraeT cozfaHue caMoil 0asbl JaHHBIX B Cpefe
CYBJl. Ilpnm omucanun ©6a3bl HEOOXOJUMO OXapaKTepU30BAaTh CO3JaHHBIE TaOINIILL,
(UIBTPHL, 3aIIPOCH], AUarpaMMy U ApyTHe CO3aBaeMble SIIEMEHTHL.

[Taparpad moapasymeBaeT peaauzaluu CIeIyIOMUX AIeMEHTOB:

— Co3gaHue U 3aIoHeHne TabIImir,

— Co3gaHue 3anpocoB I (PUWILTPOB,

— Co3zaHne XpaHUMBIX IPOLEAYP;

— Co3zaHue MoIb30BaTeNbCKUX QyHKINIT,

— CozpaHne JuarpaMMbl U TPUTTEPOB.
Xapaxmepucmuxa mexHuyeckux mpebosaHuii

Ha zaBepmaroriem 3Talie IpoeKTUPOBaHIA HEOOX0AUMO ¢(hopMYyIUPOBAThL TpeOOBaHIA
K aIlllapaTHOI! YacTi, a Takxke kK 0a30BOMy IIpOrpaMMHOMY OOeCIEeUeHIUIO.

OxoHomuyeckoe 0bOCHo6aHUe

Ha mHauambHBEIX »STamax IIpollecca MPOEKTUPOBAHUA JOJIKHBL OBITh IMPUHATHL
IPUHLIUIINAJILHBIE PENIeHNs, BO MHOIOM OIpPEAEIIIOIIe 3TOT IpoIecc, a TakKkKe
KaueCTBO U TPYA0EMKOCTb pazpadboTki. K TakuM pereHnsIM OTHOCAT

— BBIOOP apXUTEKTYPHI MPOTPAMMHOTO HPIIIOKEHUST,

— BHIOOp THIIA MOJB30BATENLCKOrO uHTepdelica 1 TexHomoruu paboThl C

JIOKyMEHTaMU,

— BBIOOp moAX0/1a K pazpadboTke (CTPYKTYPHOTO W OOBLEKTHOIO ),

— BBIOOD S13BIKA U CPEJBI IPOTPAMMUPOBAHNUS.

HeoOxoaumo JaTh XapakTepHCTUKY MPEeUMYIIEecTB BHIOOpa MPOEKTHBLIX pemleHnit u
OINCaTh IPEeUMYI[ECTBA JJId IPEAIPUATHAS OT BHEAPEHUS IPOEKTHPYEMOTO P UJIOKEHUS.

PazpaboTaTh I1aH aBTOMaTH3alIN IIpeMeTHOIT oOnacTu ¢ momombio MS Project.

Omnucatk IPOEKT aBTOMAaTU3a LI

1. Co3maTh HOBBEII IPOEKT

2. YcTaHOBUTH IapaMETPHI IIPOEKTa

3. Onucate CTPYKTYpy TIIpO€KTa aBTOMAaTU3allUM, T.€. OIHCAaTh  ATallbl

aBTOMATM3alH KOMIIAaHUU

4. JleTanm3upoBaTh ATalbl pabOT 110 aBTOMATU3AITNN Ha O3 TAIIEI

5. VYcTaHOBUTH NMapaMeTphl paboT MpoeKTa aBTOMATU3AINU

IIpoBecTn pecypcHOE INTaHNPOBAHIE IIPOEKTa

1. BHecTu Bce BUJBI pecypcoB B TaOIUIly PECYPCOB € YKazaHUEM pacIioiaraeMoro

oObema

2. IlpomsBecTu pacipefeleHne 3THX PECypcoB Mexay paboTamu mpoekTa (T.e.

KaKUe pecypchl MMOHAJ00ATCS VI BBITIOTHEHUS Kax 0l paboThI)

3. OmnpeenuTtb NMEIOTCS JIN NEPErpyKeHHBIE PECYPCHI

4. OnpenenuThk U ONUCATH NPUUUHEL IIEPETPY3KU PECYPCOB

5. CdopmupoBath IUIaH I10 Kajpam

BeimonHuTh cTomMOocTHOI aHanm3 mpoekrta. CdopMupoBaTh (UHAHCOBBIN IUIAH.
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4. O6urue TpedboBaHUS K KypcoBoii paboTe (IIpoekTy)

KypcoBas pabora (mpoekr) odopmisercss CTYAeHTOM Ha OAHOIl CTOpOHE JHCTa
Oymaru ¢opmata A4. Ilpu 3ToM HEOOXOAUMO OCTABIATE IIOJIA: cieBa — 30 MM, cIipaBa —
15 MM, cBepxy — 20 MM, cHI3Y — 20 MM.

OcHoBHOIl TekcT 14 keremnpb, mpudt Times New Roman, MeXCTpOUHBII HHTEpBAI
1,5, BoIpaBHUBaHUE IO ImupuHe, adzarn 1,25. Texct B Tabmuunoii yactu — 12 kereib
mpudt Times New Roman, MexxcTpounblii nuTeprai 1.

N3noxkeHne TeKcTa JOMKHO OBITH KpaTKUM, UETKIM U BECTHUCH OT IEPBOTO JIMIA
MHOXECTBEHHOI'0 YUCIIA.

Pexomenayemulii oOmuii oO6beM KypcoBoii pabOoTbl He MeHee 25 CTpaHull,
Pexomenayemulii oObeM BBeAeHHI: 2-3 CTpaHUIBI, 3aKmOYeHUd: 1-2 CTpaHUIHL,
OCHOBHOI1 yacTu: He MeHee 20 cTpaHULI.

Bechb TexcT paboThl €T Ha pasjenbl. Kax el pazgen cieayer HaulHaTh ¢ HOBOM
cTpaHmIpl. Pazfensl B mpeaenax Bceil paOoTHl, a TakXke MOJIpa3Jesibl U IMyHKTHl UMEIOT
MOPsIIKOBBIE HOMEpa, 0003HaUeHHBIEe apadbcKkuM dpaMu ¢ TOUKOIT B KOHIlE, HAIIpUMep:
1. — mepBwIll pazfer;, 2. — BTOpou pazzen; 2.1. — mepBwIll moJpa3/ien BTOPOTO pazJiena;
2.1.1. - mepBBIil IIyHKT IEPBOTO IOJpa3z/ielia BTOPOro paszjena. BreJjeHne U 3aKIr0ueHNe
HE HyMEpYIOTCS.

3aroIoBKU pa3iesoB U MOJpa3/esioB MUIIYT CTPOUHBIMU OyKBaMu (KpoMe IepBoit
MPOIICHOIT) ocepe/IUHe TEKCTa. B 3arojloBKe He JJOIyCKAIOTCs MePEeHOCH CJIOB. TOUKy B
KOHIIE 3aroJIOBKa HE CTaBiAT. ECIIM 3aroJIOBOK COCTOUT M3 JIBYX IIPEUIOKEHUIL, TO X
Pa3gesitoT TOUKON. 3aroIoBOK IO JUEPKIBATEH HEIIb35L.

B pabore HeoOXoaUMO BBLIEpKATH €AUHBIE O0003HAUEHUS I Pa3sMEPHOCTU I
HCIIOIB3YEMBIX ITapaMETPOB, IIEPEMEHHBIX U XapaKTepUCTUK. J[OMyCKarOTCs COKpaleHus
CJIOB, TEpMIHOB, 0003HAUEHN, TOJILKO OONENPUHATHIX.

Wmroctpaniuu B pabote, kKpoMe TadmuIl, HUMEIOT MOJAIMNChL «PUCYHOK». Howmep
pHUCYHKa COCTOUT W3 HOMepa pazjena U IOPSAKOBOTO HOMeEpa WUIOCTpaIU,
paszeneHHBIX Toukoil. Hampumep: pucyHok 3.2 — HasBanme (BTOpoil pUCYHOK TPETHETo
paszziena) m pa3MemlaeTcs MOocepeuHe IoJ pUCYHKOM. HWInmrocTpanun CHaOXaroTcs
KpaTKUM Ha3BaHHIEM.

B paboTre pucyHkum MOTYT OBITH BBIIIOJIHEHBLI C IOMOIIBIO JEOOOTO rpaduuecKoro
penakTopa. PHCYHOK pacmonararoT IIOCJe€ TOH CTpaHUILI, IJl€ Ha HEro JaHa IepBasd
CCBUIKA.

WmrocTparusg  JoyDkKHAa OBITH  pacIoNioKeHa Tak, UYToOBl ee  OBUIO  YJ00HO
paccmatpuBaTh (6e3 IMOBOpOTa 3amUCcU IWIM IIOBOpauMBasi II0 YacoBOIl cTpenke).
KonuuecTBo wumocTparuii JOJDKHO OBITH MHIHUMAJBHBIM, HO JOCTATOYHBIM JJISA
MIOSICHEHNU M3JIaraeéMoro MaTepuaja.

Tabnuupl ciyxat Ui opopMiIeHI IM(POBOro MaTepuasna, MPUBOIATCS IIOCIE
MIEpPBOTO YIIOMUHAHUS O HUX B TekcTe. Ha Bce TaOuIbl JODKHEL OBITH CCHIJIKU B TEKCTE,
Ipu TOM cJIoBO «Tabmuma» B TEKCTE IMHINYT IIOHOCTBIO, €cNu TaOlmia He HUMEET
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HOMEpa, U COKpallleHHO — €CJIN UMeeT Homep, Hampumep: «B Tabmnume 1.2». Homep u
HazBaHNe TaOIUIBI HEOOXOJUMO pa3MeniaTh ¢ OTCTyIIOM 1,25,

B NOBTOpHBIX cCCBIIKaX Ha TaOMUIBI U WUIOCTpalUN  CIEAyeT YyKasbiBaTb
COKpAIIEHHO CIIOBO «CMOTPI», HAIIpUMeEp, «CM. Tadmuiry 1.2».

Kaxpas tabmnuija JoiKHA HMETh 3arojoBOK. 3aroloBoK U cjioBo «TaGmuiia»
HAUNHAIOT C IPOIUCHON OYKBHI. 3aroJIOBOK HE IOJUEpKUBAIOT. 3arojIoBKH rpad Tabmuig
JOJDKHBI HAUMHATBLCS € IPOMNICHBIX OYKB, IIO/3arOJIOBKH — €O CTPOUHBLIX, €CNU OHU
COCTABISIOT OJHO IpPEJIOKEHNEe ¢ 3arojIOBKOM, U € MPONUCHBIX — €CJII OHU
CaMOCTOSITEJIbHBIE.

TabGmuIry pazmMeniaroT TakuM odpazoM, YTOOkl €€ MOXKHO OBITIO UNTaTh O€3 IIOBOpOTa
3allICH WM C IOBOPOTOM IO 4acoBoil crpenke. IIpu OonbmioM KOJIUYECTBE CTPOK
JIOITyCKaeTcsl IepeHoc TaONuUbl Ha Jpyroil JNCT, IpH 3TOM IIamnka AyOnupyeTrcs Ha
cieayromem mucte. Ecnu nudpoBele I APyTHe JaHHbIE B KaKoii-nubdo cTpoke TaOIuIThl
HE MPUBOJIT, TO B Hell CTaRAT IMpoUepK.

DopMybl B 3amucke (ecnm ux Oojiee OAHOI) HyMepyroT apadbckumu mnudpamn B
nmpeaenax pazjena. Homep ¢opMynIbl COCTOUT U3 HOMEpa pazjena U IOPsAKOBOIO
HoMepa (popMyIIEL B paszerne, pa3eleHHbIX Toukoil. Homep craBurcs ¢ npapoit CTOpOHEI
JINCTa Ha yYPOBHE HIDKHEN cTpokm QopMyibl B KPYIVIbIX ckoOkax, Hampumep: (3.1) -
nepBast GopmyJia TPETHErO pasjerna.

[TosicHeHNe 3HAUEHNI! CUMBOJIOB U YHCJIOBBIX KO3((UINEHTOB CIIEYEeT MPUBOAUTH
HEIOCPEACTBEHHO 1oJ (hopMyIoii co cyloBa «rje» Oe3 ABOETOUNs IOciie HEro B TOM Ke
MIOCIIE/IOBATENBHOCTH, B Kakoil oHI AaHBI B (hOpMyJie ¢ HOBOII CTPOKIL

YpaBHeHUsA 1 GOPMYIIBL CIEAYET BBIIENATH U3 TeKCTa CBOOOHRIMU cTpokamu. Eciu
ypaBHEHHIE HE YMEIIAeTcs B OJHY CTPOUKY, OHO JOJDKHO OBITH IMEpPEeHeCEeHO IOCcie
COOTBETCTBYION[UX 3HAKOB «=» WM «+», «-», «x». [Ipn Hanucanmu GopmMyniel u BeiOOpa
CIPABOYHBIX JAaHHBIX HEOOXOUMO JenaTh CCHUJIKY Ha JUTEpaTypHBINT HCTOYHUK, U3
KOTOPOTO OHI OBLIN 3alIMCTBOBAHHI.

IIpu cchljike B TEKCT€ Ha UCIONB3YEMYIO JIUTEPATYPy YKazBIBAIOT IMOPSAKOBHIN
HOMED, BBIJIEIEHHBIIT TBYMS KBaJpaTHEIMU CKOOKaMI IO CIIUCKY UCTOYHUKOB, HAIIPUMED
[20]. JlutepaTypy cieAyeT pacIiolaratb B CIUCKE B IOpPSAKE IOSBIEHIS CCHUJIOK B
TekcTe. VICTOUHNK OMuChIBaeTcs Mo cieayromieit dopme;, GpamMmimsg n UHUIIIAIIBL aBTOPA,
IIOJTHOE Ha’BaHME KHUTU WIN CTAaThU, MECTO U ToJ U3JaHusd, oObeM, JUII KypHala —
Ha3BaHUE XXypHAJa, ToJ U3JaHUsI, HOMEpP CTPaHUIIBL.

[TpunoxkeHns oQOpMIAIOT Kak MpoJoIkKeHHe padoThl Ha IMOCHEAYIOMUX ee
CTpaHHIaX IUIN B BHJIE OT/I€JILHOM YacTHU, pacIioyaras ux B MOpsIKe MMOSBIEHIS CCUIOK B
tekcte. Kaxoe NpuiokeHne ciieyeT HaunHaTh ¢ HOBOTO JINCTa ¢ YKa3aHUEM B IIPaBOM
BepxHeM yriy cnoBa «lIpmnoxenne Ay, «[Ipumoxenue bB» u T.4., HanucaHHbIE
MPOIICHBIMU OyKkBaMI, 0O03HauaeTcs MpIUiokeHne OykBamu pycckoro ajadapura: A, B,
B, .. urng.

TexcT KkakJoro MNPIWIOKEHUS IIPH HEOOXOJUMOCTU MOXKeT OBITh pa3zjiesieH Ha
mojpasjielbl U IyHKTHl, HyMepyeMble apaOckumu nudpamMu B Ipejenax KaIoro
NPIIOKEHNA, Iiepes] HumMu crtaBurcsad OykBa «II», manmpumep II. A.2.3, uTo o3Hauaer
TpeTuil MyHKT BTOPOIO MO/Ipasjiesia MepBoro IpIioKeHUs.
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Pucynku, Tabmuipel, GopMynbl B Ipefenax KaxXJoro MNPUIOKEHHII HyMepyroT
apabckumu mudgpamy, Haapumep: «Pucynox ILLA.1» (mepBelii pHCYHOK II€PBOIO
nprutoxkeHus ), « Tabnmia I1.A.1» (nepBas Tabiuna IepBOro IPIIOKEHI).

B pabote Bce cTpaHHUIBI, B TOM YIICIIE TUTYJIBHBI JINCT, COJAEpKaHUE, JIUCTHL C
TabNnunami, pucyHkami, rpadukaMu, Hymepyrores apadckumu nudpamu. Ha THTyIEHOM
JMCTe U 3aJJaHI HOMEp HEe CTaBAT, Ha IOCJIeAYIONUX CTpaHUIaX (HauuHAsA C
COJIEp KaHIIs) HOMEp IPOCTAaBIIAIOT CHI3Y IIOCEPEIIHE.

K odopmneHmo wWUEOCTPATUBHOTO MaTepHaja CIeAyeT IpICTYIIaTh II0CTIe
HaIncaHUsI paOoTHl I COCTABJICHI IUIaHAa JOKIajia II0 3aIliTe MPOeKTa, YTO IO3BOJIUT
BLIHECTHI Ha IUIAKaThl Hambosee WHTEpPEeCHBIE IWLTOCTPAII, KOTOPBEIE ITOMOTYT
paIoHaJILHO MOCTPOUTH JOKJIA]] IIPH 3alIITe.

3akoHueHHas paboTa (IIPOEKT) MOAIMICHIBAETCS CTYICHTOM.

5. Topsmox 3amuThl KYpcoBoii paOoTHL (IIpoeKTa)

B nensax BoimosHeHHs TpeOoBaHUIT MO XpaHEHUIO KYyPCOBBIX paboT (IIPOEKTOR)
3aKOHYEHHass U oQopMJIEHHass B COOTBETCTBUHI C YCTAaHOBJIEHHBIMHI TpeOOBaHISAMU
KypcoBasgs paboTa (IPOEKT) U CONPOBOJUTENBLHBEIN MaTepuanl IpeJoCcTaBIIeTCs
IPENoJaBaTeNIO AJI1 3aIIUTEL B paclIeuaTaHHOM BUJIE.

KypcoBas pabota (IpoekT) AOMycKaeTcsl K 3al[uTe MPU BLITOTHEHUN CJIeAYIOIIIX
YCJIOBIEIX

- CTeNeHb OPUTMHAJILHOCTH TEKCTa KypCcOBOIl paboTHI (IIpoeKTa) yCcTaHABINBAETCS
3aB.kadepoil B COOTBETCTBUN CO CIEII(UKOI AUCIIUIUINHEI (PEKOMEH Ty eMbIE 3HAUSHIIT
- 25% 1 paGoT, BBIMOIHEHHBIX OOYUAIOMIUMMUCSA IO 00pa30BaTEIbHLIM IpoTrpaMMaM
OakanmaBpuaTa U CHIeHUaInTeTa, He HInke 35% - mo obOpazoBaTeNbHBIM IpoTrpaMMaMm

MarucTpaTyphl ),
- PEKOMEH/YETCs HaJIIUNe PEeleH3UN MpelnoJgaBaTeld, NPUHIMAOIMIETO0 KYPCOBYIO

paboTy (IpoeKT).

3amura KypcoBHIX paboT (IPOEKTOB) OTHOCHUTCS K IMIPOMEKYTOUHOI aTTecTanuu u
MPOBOJUTCS, Kak IpaBWIO, B KOHIlE ceMecTpa. JlaTa 3amUTBI KYpPCOBHIX paboT
(mpoekToB)  HazHauaeTcsa  Kkadeapoil, JeKaHaTOM  BHOCUTCS B  pacICcaHue
IPOMEKYTOUHOI aTTeCTaI[UN I OTPakaeTcs B pacICaHUN yUeOHBIX 3aHATUIL.

3anura KypcoBbIX padoT (IIPOEKTOR) IMPOBOJUT OTBETCTBEHHRBII IperoaBaTelb, a
B ClIyuyae BO3HUKHOBEHUS CIIOPHBEIX CHTYyalllil JHPEeKTOpOM//IeKaHOM CcO3JaeTcs
KOMICCHSI, B COCTaB KOTOpoil BxoauT 3aBedyromuil kadeapoit u mpemomaBaTenu
UHCTUTYTa/PaKyJbTeTa.

TpeGoBanus k 3amure KypcoBoil paboThl (IpoekTa) AOJIKHBI COJEpPKAThCSI B
METOAMYEeCKUX peKoMeHAAIUIX (YTBEepIKIeHHOH kadeapoll) M0 BBRIIIOIHEHIEO pabOThl U
JIOBOJUTCS JI0 CBEIEHUS 00YUAOIMNXCs B HaUajle CEeMecTpa.

Pexomenayem 3amury KypcoBoif paGoThl mpoxoauM B ¢opme IyOIIHOro
BRICTYIUIEHIS (5-7 MUH.) C IpeJICTABIEHIEM pPe3yIbTaTOB pabOTHl B BUJIE IPE3eHTAINU
(5-7 cnaiiioB) m OTBETOB Ha BOIIPOCHI IIpemnofaBaTes/komuccun (5 mMuH). HHBIE 1
JIOTIOJTHUTEIIbHBIE TPeOOBaHI K 3aIuTe paboThl MOTYT OIpeaeraTcs kadeapoil.

10



K3.H, foueHT CopokHH AL A.

BrimonneHHas u 3amjuiieHHas KypcoBas pabora (IIpO€KT)  OIEHHBAEeTCS B
COOTBETCTBUH € yUeTOM OasUIbHO-peHTHHIOBOII CHCTeMBI OI[EHUBAaHII U KpUTEPUIMU
OIIEHKI.

Kpurepusmu olieHKU SIBIIIIOTCS

— CBOEBPEMEHHOCTD BLIIIOJIHEHIS IIPOEKTA U €0 3TAllOB,

— KauecTBO BHLINIOJIHEHNS paboTH! (IIPOEKTa),

— KauecTBO odopmiieHns padoTHl,

— 3HAHNE TEOPEeTHUYECKUX BOIIPOCOB, METOJOB pacueTa U pa3zpaboTK,
HCIIONIb30 BAHHBIX JJIS1 JOCTIDKEHIS 1€ IPOEKTa,

— yMeHne 000CHOBATh HPUHATLIE PENISHI.

Ecmu B mporecce 3amuThl BBIACHUTCS, uYTO padoTa (IPOEKT) BHIIIOJIHEHA
HECAMOCTOSTENILHO, TO TaKOil IIPOEKT CHUMAETCS C 3aIUTHI, a CTYAEHTY II0 PEHICHIIO
Ka(eaphl BLIJIAa€TCS HOBOE 3a/IaHIE.

B cootrercTBun ¢ Ilonoxennem o 6anmbHO-peHTUHIOBOI cICTEME OIEHKH 3HaHMI
CTYJEHTOB, OOydYaromuxcs Io oOpa3oBaTelbHBIM IIPpOrpaMMaM BLICHIEro 0Opa3oBaHIS
KypPCOBYIO paboTy (IIpOeKT) HeOOXOAMMO OIIEHHUTH IO CJICAYIOIINM KPHUTEPUSIM C YUETOM
YCTaHOBJIEHHBEIX MaKCUMaJIbHLIX OaIlIoB:

. MakcuManbHOe HaOpanHbIx
Kpurepmii
3HaueHHe B Oaluiax OaoB
OdopmiieHHe KypcoBoit paboThI/TIpoeKTa 10
CozeprkaHie KypcoBOit pabOTBI/TIpOeKTa 60
3arura KypcoBoil paboTHI/TIPOeKTa 30
HUTOTI'O 100

ITepeBon omenkn u3 100-6ampHOIl B MATHOAUTBHYIO CHCTEMY OIICHKH 3HAHMIT
OCYIIECTRIISIETCS CIIEAYOMUM 00pazoM:

89-100 - omeHKa «OTIHMYHOY,

77 - 88 GaioB - OIleHKa «XOPOIIIOY,

65 - 76 GaIoB - OIleHKa «Y]IOBIETBOPUTEIILHOY,

MeHee 64 0aJUIoB - OI[EHKA «HEYJOBIETBOPUTEIHLHOY.

B geHp 3amuThHl KypcoBOil paboThl (IpoekTa) oIleHka (PUKCUPYETCS B 3aUeTHOIH
KHIDKKE 00yJaroIerocs 1 B 3IeKTPOHHOI BEJJOMOCTIH.

Y obyuaromerocsi, He CJaBIIEr0 B YCTAaHOBJIEHHBI CPOK KYpPCOBYH paboTy
(IpoeKT) W/IWIN He 3alUTHUBINEro €€ II0 HeyBaXUTeNbHOIl mnpuduHe, obOpasyeTcs
akajeMmdeckas 3aJ0JDKeHHOCTb. Jlata mepecjgauu (IOBTOpHAs 3al[uTa KypcOBOM
paboTEI) HA3HAYAETCS JUPEKTOPOM/JEKaAHOM.

6. CIICOK UCTIONIb30BAHHBIX UCTOUYHUKOB JINTEPATYyPhI
6.1. OcHOBHas nUTEpaTypa

1 IIycromra, JI. Y. Baszwr nanneix: yueouux / JI. Y. Illyctora, O. B. TapakaHOB.
— Mockga: TH®PA-M, 2019. — 304 ¢. — (Bricmee oOpazopanue. Bakanappuar). -
ISBN 978-5-16-010485-0. - Texcr: 3JIEKTPOHHBII. - URL:
https://znanium.com/catalog/product/1009760
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2. lNomuipraa, O. JI. Baswl qanueix: yuedHnoe rnocodue / O. JI. I'onuneina, H. B.
Maxkcumos, 1. U. IlonoB. — 4-e m31., nepepad. u gon. — Mocksa: POPYM: UHDPA-
M, 2020. — 400 c. — (Bricuiee obpaszopanne: bakxamaBpuat). - ISBN 978-5-00091-516-
5. - Texct: anextponunlil. - URL: https://znanium com/catalog/product/1053934

s Bonpmapenko, 1. C. Basbl JaHHBIX: co3gaHue 0a3 JaHHBEIX B cpege SQL
Server: nadopatopHelit nmpaktuxkym / M. C. Bonmapenko. - MockBa: W3g. Jlom HUTY
«MHUCuCp, 2018, - 39 c. - Texcr: 3JIEKTPOHHBIIL - URL:
https://znanium.com/catalog/product/1232752

4. Maptumus, C. A. baswel ganusix. [Ipaktnueckoe npumenenue CYB]] SQL u
NoSQL-Tuna a1 npoekTupoBaHmsi NHGOpMaAIIOHHEIX cucTeM: yueOHoe mmocodue / C. A,
Maprumus, B.JI. CumonoB, M.B. Xpanuenko. — MockBa: POPYM: MHOPA-M, 2021.
— 368 ¢. — (Bricmee oOpazoBanne: bakanaBpuar). - ISBN 978-5-8199-0718-4. - Tekcr:
anekTponHklil. - URL: https://znanium com/catalog/product/1215513

5. Benepaunora, O. Y. CozjaHue mpuioxkeHmii 0a3 JaHHBEIX B cpeae Visual
Studio: yuebnoe mocodue / O.M. Bexgepauuora, T.A. Muneesa, IO.A. BojoBo3ora. —
MockBa: UHDOPA-M, 2021. — 94 c. - ISBN 978-5-16-109411-2. - TekcT: 31€KTPOHHBIIL
- URL: https://znanium.com/catalog/product/1243816

6.2. JlonmoHUTENbHAsA JIUTEPATypa

i [MTaxun, B. H OOBexTHO-OpUEHTHPOBAaHHOE MMpOrpaMMIpoOBaHNe Ha Visual
Basic B cpese Visual Studio .NET: yue6noe nmocodue / B. H. ITlakun, A. B. 3areoz3qkuHa,
I'" K. CocuoBukoB. — Mockpa: POPYM: MHDPA-M, 2019. — 398 ¢c. — (Bricmee
obpazoranne. bakamappuat). - ISBN 978-5-00091-048-1. - TekcT: snexTponHeIil. - URL:
https://znanium.com/catalog/product/1010028

o Maptumus, C. A. Baswl jganseix: Pabora ¢ pacmpegeneHHBIMI OazaMu
JaHHBIX U (aitmopeiMu cuctemMamu Ha npumepe MongoDB u HDFS ¢ ncnonszoBannem
Node js, Express.js, Apache Spark u Scala: yuebnoe mocodue / C.A. Maptumus, B.JL
CumonoB, M.B. Xpamuenko. — MockBa: UHDOPA-M, 2021. — 235 c. + Jlom
Marepuanbl [ OnekTpoHHEIN pecypc|. — (Bricmee obpazopanme: Bakamappmat) - DOI
10.12737/textbook S5cc063el8baca3.52928692. - ISBN 978-5-16-015133-5. - Texcr:
snekTponHkIil. - URL: https://znanium. com/catalog/product/1214862

5 INomuieraa, O. JI. OCHOBBI MpOEeKTHPOBAHUS 0a3 JaHHLIX ;| yueOHOe rmocodue
/ O.JL. Tomuiprna, T.JI. Tlapteika, 1.U. Tlomoe. — 2-e u311., nepepad. u gorn. — MockBa:
OOPYM: HMHOPA-M, 2021. 416 c¢. — ISBN 978-5-91134-655-3. - Texkcr:
snekTponHeril. - URL: https://znanium. com/catalog/product/1190668

4. HorukoB, 5. A. OcHOBEI TexXHOJIOINII 0az JaHHEIX: yueOHoe nocodue / B. A.
Hosukos, E. A. T'opmkoBa, H. I". I'padeena; mox pexn. E. B. Poroa. — 2-e m3g. —
Mocxkga: JIMK Ilpecc, 2020. - 582 c. - ISBN 978-5-97060-841-8. - TekcT: 3JIeKTpOHHBIIL.
- URL: https://znanium.com/catalog/product/1210665
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[Ipunoxkenue 1
[Ipumeps! Hanncanusd paszjena «lIpoexTupoBanus 0a3bl JaHHBIXY

1. Pazpabotka nHdopMaIlioHHO MOACUCTEMBL I yieTa KJINEHTOB
1.1 Paspaborka 6a3bl JaHHBEIX
1.1.1 Onpenenenne cyujHocTen

JI11 paspaboTku 0asbl JaHHBEIX HEOOXOJAUMO MMOCTPOUTH MH(POIOTMIECKYIO MO/IENb
B

[{ems nHQOIOTIMECKOro MOAENUpOBaHNs — obecnedeHne Hanbosee eCTeCTBEHHBIX
JUI1 deloBeka cHocoboB cOopa u  mpefcTaBineHus Toit uHQopManuu, KOTOPYIO
IpeAIoNlaracTcs XpaHUTh B co3JaBaeMoil Oaze maHHBEIX. [losToMy HH(OIOTHUECKYEO
MOJIeN b JIaHHBIX IBITAIOTCS CTPOUTH 10 aHAJIOTHH C €CTECTBEHHBIM SI3LIKOM (ITOCIEAHIM
HE MOXET OBITh HCIONB30BaH B UHCTOM BUJIE€ W3-3a CJIOKHOCTU KOMIIBIOTEpPHOM
06paboTK1 TEKCTOB M HEOJHO3HAUHOCTH JIFOOOTO €CTECTBEHHOIrO s3biKa). OCHOBHLIMU
KOHCTPYKTUBHBEIMU 3JI€MEHTaMI MH(OIOTUYUECKIX MO/JIeJell SABISFOTCS CYN[HOCTHU, CBI3U
MEX,Ty HIMHI I UX CBOiicTBa (aTpHOyTHI).

CymHoCcTh — 0001t paznuuuMbiil 0O0beKT (0OBEKT, KOTOPHIIT MBI MOXKEM OTJIIMYUTH
OT Jpyroro), uHdopMalui O KOTOPOM HEOOXOAUMO XpaHHUTh B 0aze JaHHBIX.
Heobxoaumo paznmuaTh Takue MOHATHA, KaK THI CYIIHOCTH U SK3EMIUISIp CYIIHOCTIL.
[ToHATHE TUIl CYIIHOCTU OTHOCUTCS K HaOOpy OAHOPOAHBIX IMUYHOCTEH, MIpPeIMETOB,
coObITul Win uaell, BHICTYMAIOMNIX Kak Ilefioe. OK3EMIUIIpP CYIHOCTU OTHOCUTCS K
KOHKpETHOII Bemu B Habope.

Ha ocHoBe aHanm3a npeMeTHOl 061acTi ObUTH BEIOPAHBI CIIE/ Y IONINE CYITHOCTIH:

Tabmnura 1.1 — Onncanne cymuocTteit

Orpacnp Orpacimp X03SHCTBEHHOH JESTEIBHOCTH K KOTOPOH MOJKHO OTHECTH KIIHEHTa
(3aKasumKa).

KoHTtpakT KoHTpakTH Ha OKa3aHHE YCIYT

KineHTsI KimeHTs! opraHu3aimm

Cxuiku CITHCOK CKHJIOK, YCTaHABIIMBAEMBIX KOHKPETHBIM KIIHEHTAM

Ilompazgenennsa | [logpaseneHus npeAnpuUITHS

JlorxHOCTH CIipaBOYHHK JOJLKHOCTEN MPeTIPUSTHS

BaxHocTh CreneHp BaKHOCTH KIIMEHTA IS TPEATIPHSATHS

Kateropun yemyr | Kareropun oka3eIiBaeMBIX YCITYT TIPEAITPHATHEM

CoTpyIHHKH CITpaBOYHHK, COJIep KaIIii HH(OPMAIHIO O COTPYAHHKAX OpraHH3aI[HH

Yeiayru CripaBOYHHK OKa3bIBAEMBIX YCITYT

1.1.2 Ompenenenue aTpuOyTOB CYITHOCTEH

OnpepnenuM aTpuOyTH BEIOpaHHBEIX CyIHOCTEMH (Tabnmuma 1.2)
Tabmuia 1.2 — Onucanue aTpuOyTOB cyIHOCTE

Hasganme cymHoctH | ATpuOyT Ornucanue arpudyra
~ Kon oTpaciu Unenrudukarop orpacou
Otpacib

Orpacib HasBanue otpacmm
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HasBaHie CyIHOCTH

ATpHOYT

Ormnncanne arpuoyra

Kox KoHTpakTa

WnenTndnkaTop, YHHKaIbHBII KOHTpaKTa Ha
OKazaHHe YCIIyTI'H

No KOHTpakTa

PerncrpaiioHHbIN HOMEP KOHTPaKTa

Kox xnmnenra

Wpenrtnduxarop KiIHeHTa (3aka3uHKa

K Kox ycimyru Wpenrnguxarop okaszpBaeMoil YCIIyTH
ELLRRER Kox corpyaHika WpeHTH}HKaTOp COTPYAHHKA-HCIIOTHHUT NS YCIIyTH
[{eHa OO011ast CTOMMOCTS OKa3aHHOH YCIIYTH
Cpok CpOK OKa3aHHS YCIYT
JlaTa KOHTpaKTa JlaTa 3aKmrOUeHHs KOHTPaKTa
KomiruectBo KomiyecTBO OKa3aHHBIX YCIIYT
OrpaboTaH KoHTpakT orpaboTaH (3aKpHIT, YCIyra Oka3zaHa)
Kox ximenra Unentndukarop KiHeHTa (3aKa3yHKa)
IOp. mi11o0 SIBTIsAETCSI T KIIHEHT FOPHIMYECKHM JIMIIOM
WHH WHH
KIIIT KTIIT
PacueTHbIi cyeT PacuerHslii cueT
KoHTakTHBIH TenedoH KoHTaKTHEII TenepoH
KOIMEHTEL PyKoBOHTEb PyKOBOJHTEH OpraHH3aI[HH
Danmorist Vs OTIecTES Oavmmisg Umsa OtuecTBo (eCi 10p. IHI0 — TO
HasBaHHe OpraHH3aIfH)
Agnpec Agnpec
Kop crenenn BaxkHoctH | Koj cTerneHH BaKHOCTH KITHEHTa
KITHEHTa
Kox cxumxu Kox ckumku, mpeaocTaBiIsieMO KITHEHTY
o — Kox oTpacmm 3KOHOMHKH, K KOTOPOIT OTHOCHTCSI
KITHEHT
Cxuxa Kox cxmmxu VaeHTH}HKAaTOP CKHAKH Ha OKa3aHHe YCIIyT
Cxuaxa [IpoTeHT CKHUIKHI
TiopasEnEme Kox noapazaeneHus Wnentnduxatop nojpasaeacHHs MPeaIIpHITHS
[TompazeneHue Hasganue 1ojpasienneHns
TomxHocTIH Kox momxHOCTH WaeHTH}HKaTOP JOMKHOCTH Ha ITPEIIIPHITHH
JIOIKHOCTD HanmeHoBaHIE JOIIKHOCTH
Ko crenenn BaxHOCTH | MaeHTHHKATOP CTENEeHH BaKHOCTH
BaxHOCTH
BaxHOCTH CTeneHb Ba)KHOCTH
Kop xaTeropum W neHTHpHKATOP KaTeTOPHH YCIIYT
eI Kareropus ycmyr HanmeHoBaHHE KaTErOpHH
Kox nopaszeneHis, KOTOPOe BBITTOIHSET
Kox nmompaznenenms
YKa3aHHbIE YCITYTH
Kop corpyaHika WneHTH}HKATOP COTPYIHHKA
OaMIIis COTPYIHHKA OaMHIH S COTPYIHHKA
CoTpymHE TenedoH coTpyIHIKA PaGounii TenedoH cOTPyTHHKA
Kox momxxHocTH WneHrnduxaTop JOMKHOCTH, KOTOPYIO 3aMeIlaeT
COTPYIHUK
Kox nospaznenenms Wnenrnduxarop nojpasaencHusI, B KOTOPOM
paboTaeT COTPYIHHK
v Kog yenyru Wnenrnduxarop ycryru
CITYTH =
Yemyra HanmeHopaHe OKa3bIBaeMOI YCIIYTH
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HaspaHme cyIlHocTH | ATpHOYT Ormnncanne arpuoyTa
Kopx xareropnu WpeHrnduxarop KaTeropHu
OrmicaHie OrnycaHne OKa3bIBaéMOH YCIIYTH
IleHa IleHa 3a oKazaHHe YCIIYTH (OZHOKPATHOE)
Cpox CpoK oKazaHHe YCIIYTH (B THSIX)

1.1.3 Onpenenenne 3aBUCIMOCTEN MEXIY CYIIHOCTIMU

Mojems «cyniHocTh — cBa3b» (MCC) (entity - relation diagram - ERD) asnsercs
HeopMmarbHOT Mogenbto mpeamerHoit obmactu (IIO) u ucmonb3yeTcs Ha dTalme
nHdosnornyeckoro mnpoektuporanus BJ[. Mogenupyrorca o6wextel IO u  ux
B3aMOOTHOIIEHUS.

Jloctonnctra MCC:

® OTHOCHUTEJLHAS IIPOCTOTA,

® OJ/IHO3HAYHOCTD,

® IIPIMEHEHNE €CTECTBEHHOIO S3BIKA,

® JIOCTyIHOCTB JIJI1 IOHNMAaHIS.

OcHoBHOe HazHaueHne MCC - cemantuueckoe omnmcanue 110 m mpeactaBieHne
nHdopManu A1 060CHOBAHUA BEIOOpa BIAOB Mojieneil i CTPYKTYp JIaHHBIX, KOTOpHIE B
JajbHeilmeM OyyT UCTIONb30BaHbl B HHGOPMAIMOHHOI cCUCTEME.

J1 noctpoeHnss MCC HCIIONb3yIOTCS TPU OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTA
JUI TpeAcTariIeHus coctaBtonux [10 - cymHocTh, aTpulOyT u cBa3b. MHpopMmanusa o
MIPOEKTE MPEJICTABIIETCS C UCIIONB30BaHIEM I'paIecKuX JIarpaMM.

EcTecTBeHHO, CYHIECTBYIOT CBsS3U OoJiee BHICOKIX IOPSJIKOB, a TakKxke
pPEKypCUBHAS CBI3b (MEXKJIy OJHUM I TE€M € TUIIOM cyIHocTH ). Ho, xak mpaBUIO, OT
TaKIX THUIIOB CBS3€ll CTOUT M30ABIATHCS, T. K. OHU CIUILHO YCJIOKHSIOT CTPYKTYpY Oasrbl
JIAaHHBIX.

Tun cBa3u Tak ke, KaK U TUIl CYIIHOCTH, MOKeT oOnajaTk aTpudyTom. B sToMm
ciydgae aTpuOyT Takke pHUCyeTcsl B BUJEe AJUIMICA U COEAUHSIETCS JMHUell ¢
COOTBETCTBYIOIIIM €MY THIIOM CBSI3M.

Kpome xmaccuduxanuu TUIOB CBI3U IO YUCTY OOBEAUHSIEMBIX €O TUIIOB
CYNTHOCTE CBSA3M pa3IndaroT 1o BujaMm. K Oa30BBEIM BUaM CBSI3H OTHOCHT:

a) CBI3b OJTUH-K-OJTHOMY.

0) CBS3b OJUH-KO-MHOTTIM.

B) CBSI3b MHOTHE-KO-MHOTHM.

B cozanHOIT Mofiennu BeTpeuaroTes cBsa3u Tuma 6). OHu onucanel B Tabmuie 1.3.

Tabmura 1.3 — Cea3u MeXTy CYITHOC TSIMU

Homep cBs13u Poaurensckasa Tadmia JloyepHsa TabnHa Tum ces3n
1 Otpacib KimieHTh1 1:M
2 KimieHThI KoHTpakThI I:M
3 Cxmka KimeHtrr I:M
4 [ToxpasaeneHus COTpYIHHKH I:M
5 Ilogpaspenenus Kareropmu ycmyr 1:M
6 JlomkHOCTH CoTpyIHHKH I:M
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7 BakHOCTD KmieHTH 1:M
8 Kateropmn yciyr Yenyru 1:M
9 COTpyIHHKH KOHTpaKTH 1:M
10 Yenyru KOHTpaxTH 1:M

CymuocTh «CBeJileHust 00 opraHu3aluu» He CBs3aHa C JPyTUMU CYIIHOCTIMU. B
ATOIl CYIIHOCTH MpE/IIoaraeTcs TOJIbKO OJHa 3alllich O COOCTBEHHOI! OpraHm3aIuu.
Cxema nHQOJIOTIMecKO MoAeNn IIpeJcTaBIeHa Ha pucyHke 1.1.

[loppasgeneHns BaxHocTh Orpacnp

Kareropuu KimieHthr
ycrnyr

<
‘, l

CoTpyIHHKH \/\9; Yceayru
o> :

JIOMKHOCTH .| KoHTpakTh Crayric

Pucynoxk 1.1 — Cxema undonoruueckoii Moaenn

Ha cxeme 1/1306pa}K6HI:;I CBABI:
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1. Orpacms — Knuentsl, tun cBs3u 1:M (MHOTO KJINEHTOB MOMET OTHOCHUTLCS K
OJIHOI1 oTpacm).

2. Knunentsl — KontpakThl, Tun cBa3u 1:M (¢ oJHUM KIHEHTOM MOJXET OBIThH
3aKIIFOYEHO MHOT'O KOHTPaKTOB).

3. Cxugku — Knuentsl, Tun cesa3u 1:M (olHO HauMeHOBaHIe TOBapa MOKET ObITh
3aKazaHO MHOTO pa3).

4. Ilogpazpenenus — CoTpyAHuku, Tum cea3u 1:M (B ogHOM moApas/eneHnn
MOeT OBITH MHOT'O COTPYQHUKOB).

5. Tlogpazgenenns — Karteropun yenyr, tun cBsa3u 1:M (ogHO mojapasierncHue
MOKET BBIIIOJIHATH pPa3HbIE KATETOPUU YCIIYT).

6. Homxuoctu — CoTpyaHHUKH, TUI cBI3u 1:M (MoxkeT OBITh MHOIO HECKOJBLKO
COTPYAHHUKOB C OJUHAKOBOI JIOMKHOCTHIO).

7. Baxnocte — Kimentsl, Tum cBsa3u 1:M (MoxeT OBITH MHOTO KJIHMEHTOB OJTHOIA
CTEIIEHU BajKHOCTI).

8. Kareropun yciyr — Yenyru, T cBsa3u 1:M (MoxeT OBITh MHOTO YCITYT OJHOM
KaTeroOpun).

9. Cotpymuukn — KouTpakThl, Tun cBa3u 1:M (oaUH COTPYAHUK MOXKET
O0TpabaThEIBaThL MHOT'O KOHTPAaKTOR).

10. Yeayru — KoutpakTel, Tunm cBa3u 1:M (ogHa yciayra MOXeET OKa3bIBaThCS
MHOTOKPAaTHO).

1.1.4 TlpoexTupoBaHue TaOIMUI] I UX aTPUOYTOB

Ha panHOM »3Tame JoOKeH OBITh OIpeeNleH COCTaB PESAIIUOHHBIX TaONUIl, I
KakJoil TaOnmIpl - cocTaB ee aTpUOyTOR (CTONOIOB) M JIOTHMUECKUE CRBS3U MEXIY
tabnuramu. {7 kaxkgoro atpudyTa JOJKHEI OBITH 3aJlaHbl TUII JJAHHOTO, €r0 pazMep U
OTpaHUYEHUS 1{eIOCTHOCTU.

JIms kaskgoit TabauIbl - MEPBUYHBIN KITFOY, MOTEHITHAIbHbBIE KITFOUN U BHEIIHIE
wroun. [Ipu AToM monydaemas JIOrHUeckas MOJeNb OLEHNBAETCS IO JIOCTIKEHIO
CJIEIYIONIUX IeJIel MPOEKTUPOBAHN,

1. Bo3aMokHOCTH XpaHEeHIS BCeX HEOOXOUMBIX JaHHBIX B BJI.

2. UckmoueHns N30BITOUHBIX JaHHBIX.

3. CBemeHnd yncia XpaHUMBIX OTHOINEeHU B BJ[ kK MUHIMyMYy .

4. HopMmanuzarun OTHOIIEHUIT VI YIIPOIEHUS pereHus mpodIeM, CBI3aHHbIX C
oOHOBINEHNeM, JoOaBIeHNEM U y/IaIeHIIEM JJaHHBIX.

YunteiBas — pazpaOoTaHHBIE CYIIHOCTH U WX aTpuOyTH, ImepeliieM K
MIPOEKTHPOBAHUIO TaO U] Oa3kl JAHHBEIX U X aTpuOyTOB (Tabmura 1.4).

Tabmnuna 1.4 — ITepeuenr Tabmuir 1 aTpuOYTOB B Oaze JJAHHBIX

HaspaHue TaOIHIbI Haszpanue T paHHBIX Kmroun
arpubyTa
id branch int [TepBHYHEBIIT KITFHOY
Branch (otpacnp) Orpacs varchar(50)
Contract (koHTpakr) | id contract int
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Hazpanne TaGrmuIfst HaspaHne Tur naHHBIX Kiroun
arpudyTa
[No KoHTpakTa] varchar(50) ITepBHYHBIIT KITFOY
1d contragent int BHenmm Koy K contragent
1d_subservice int BHernmHm Koy K subservice
1d_sotrudink int BHernmmit k1tou K sotrudink
IleHa float
Cpok datetime
[[ara xoHrpakra] | datetime
KommuectBo int
OtpaboTraH bit
1d contragent int [TepBHYHBIIT KITIOY
[IOp. mmro] bit
WHH varchar(15)
KIIIT varchar(15)
[PacuerHsrit cuer]| | varchar(50)
[ KoHTaKTHBIH varchar(50)
TenedoH
Contragent (KIHeHTEI) PyKoq;ozc]menL Varchzr(50)
[ Danvormis Uvs varchar(50)
OTuecTBO]
Anpec varchar(50)
1d priority int BHeIHIIT KITIOY K priority
1d discount int BuermHmit kimrou K discount
1d branch int BHermHmit kimrou Kk branch
Discount (ckmaka) | 1id discount int [TepBHYHEIIT KITFOY
Cxumka int
Office 1d office int [TepBHYHEIIT KITFOY
(ompasmeneHue) [ToapasgeneHre varchar(50)
Position (jromxxoctn) | id position int [TepBHYHEIIT KITFOY
JIOIKHOCTD varchar(50)
Priority (BaxkHocTs) | 1d priority int [TepBHYHEIT KITFOY
BaxxHOCTB varchar(50)
Service (kareropmu | id service int [TepBHYHEIT KITFOY
YCIIYT) Yenyra varchar(50)
1d office int BHermHint kimtou K office
Sotrudnik 1d sotrudmk int ITepBHYHEIT KITFOY
(COTPYIHHK) [ ©anmrg varchar(50)
COTPY/IHHKA |
[Temedon varchar(50)
COTPYAHHKA |
1d position int BHeImHuit K104 K position
id office int Buermmit kirou k office
Discount (ckmTKa) id subservice int ITep BUUHBI KITFOY
VYemyra varchar(138)
1d_service int BHemHuil K04 K Service
Ormcanie varchar(256)
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Haspanue TaGmHIBI HasBanne Tun JaHHBIX Kiroun
arpuoOyTa
LleHa float
Cpox int

B coorBercTBUM ¢ pazpaOoTaHHEIMU TaOMHUIIAMHI U UX aTpuOyTamu coctaBuM ER —
Juarpammy (pUCyHOK 1.2).

sotrudnik
§ id_sotrudril:
[Damanina coTpyaHMka ]
[TenedoH coTpyaHMka ]
id_position
id_office

office
o id_office
MogpazgensHse

postition
o id_positon

JomHocTe

Pucynox 1.2 — ER-guarpamma

service
0 id_service
Yomra
id_cffice

subservice
§ id_subservice
Yomra
id service
CrmcaHie
LeHa

Cpok

contr act
T id_contract

[N2 koHTpakTa ]
id_contragent
id_subservice
id_sotrudink:
LeHa
Cok
[AaTa koHTRakTa ]
KonmuecTeo

OrmpafoTaH

T

branch

id_branch
Cmpace

i

contr agent

id_contragent

[1Op. o]

WMHH

KN

[PacueTHeIi cueT]
[KioHTakTHe1# TenedoH]
PypceogiTEns
[daMAnAA IMA OTuecTB O]
Appec

id priority

id_dscount

id_branch

8

discount
& id_discount

Chaka

\'s
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¢ id_priority
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2 IpoexTupoBaHune NHGOPMAIIOHHOM ITOJCUCTEMBI JJIs1 PAOOTHI ¢ KIINEHTaMI
2.1 PazpaboTka 0asbl JaHHBIX
2.1.1 Omnpegenenue cyuHocTen

JI11 paspaboTku Gasbl JaHHBEIX HEOOXOJAUMO IMOCTPOUTH UH(POIOTMIECKYIO MO/JIETb
BJl. Mudonoruueckas mozenb BJl - omnmcanme cemMaHTHKU IpeAMeTHOI obacTu B
mozenu BJ[ Gez opueHTanmuu Ha IHCHOIB3YEeMBIE B JajbHeiillieM HOporpaMMHbLIE U
TEXHIYECKUE CPEeICTRA.

Pazpaborkxy undomoruueckoifi MoJenu MOXKHO HadaTh C BBIJEIEHUS OCHOBHBIX
CyI[HOCTEH, MOIEINPYIOMNIX KJIACChl OJHOTUIIHBEIX OOBEKTOB U MPUCYTCTBYIOMUX B B].

CymHocTh (0OBEKTHOE MHOXKECTBO, Tabnmia) - 3To colupaTenbHOE IIOHSTHE,
aOcTpaKIUsl peajibHO CYL[ECTBYIOIIEro IIpollecca, 0ObeKTa WM SIBIEHUS, O KOTOPOM
HeoOXoAMMO XpaHuTh HHpopmaluro. Ha ocHOBe aHammza IpeAMETHOH obGnacTu ObLiIn
BLIOpaHBI CIIEIYIONIUE CYITHOCTI:

Tabmnuria 2.1 — Onncanue cymHocTei

Bute1 TOBapoB CnpaBOYHHK, B KOTOPOM COZEP/KaTcs BHIABI TOBApPOB, PEATH3YEMBIX
MPEATPHITHEM

ToBapsr CnpaBOYHHK, B KOTOPOM COJEP/KAaTCs CBEAEHHS O peaTH3yeMbIX
TOBapax, MPOJYKTax

CoTpyIHHKH CIpaBOYHHK, COep KAl HH(POPMAIHIO O COTPYAHHKAX OpraHH3aIlHH

JlorxkHOCTH CripaBOYHHK JOJKHOCTEN TIPEATIPHSTHS

3aKa3bl JKypHai, B KOTOPEIH 3aHOCHTCS HHGOPMAIHS O IPOJJaHHBIX TOBapax

CITHCOK 3aKa3aHHBIX TOBAPOB | CIMMCOK TOBApOB, YKa3aHHBIX B OlTaHKE HaKIIaJHOI

E IHHITEI H3MEPEHHS E HHUIBI H3MEPEHHUS TOBAPOB, PeaH3yeMbIX ITPEeAITPHITHEM

KoHTpareHTs CBeieHHS O KITHEHTaX MTPeATIPHATHS

ToBapel Ha CKITajie CBeieHHS O TOBapax Ha CKIajie

CraTyc 3aKa3a CBeJieHHS O cTaTyce 3aKa3a

2.1.2 Onpenenenne aTpuOyTOBR CynHOCTEM

OnpenenuM aTpuOyTH BEIOpaHHBEIX CyIIHOCTEMH (Tabnuma 2.2).
Tabmuma 2.2 — Onucanne aTpudyTOR CYIHOCTEH

Hasganue Atpuodyt Ormicanue aTpuOyTa
CYIITHOCTH
T WnenrndukaTop BHIA TOBAPOB WneHtudukarop, YHHKaIbHBIH HOMEpP BHJIa
TOBapOB
HasBaHue BHIa TOBapOB HazBaHie BHIa TOBapoB
T oBapsr Wnenrndrxarop ToBapa WaeHTHQHKATOP, YHHKAILHBIIT HOMEp TOBapa
HasBanne ToBapa ToproBoe Ha3zBaHIE TOBapa
WnenrndukaTop BHIA TOBapa CchlIKa Ha BHJ] TOBapa
ToBupE Ilena ToBapa IleHa ToBapa 3a eqHHHUITY H3MEpEHIS
WneHrndukaTop eIHHHIRbL WUneHTtnduKaTop, YHUKATbHBIII HOMED €IMHHIIbI
H3MepeHUs H3MEPEHHS
OrrcaHue ToBapa TekcToBOE OINCaHIe TOBapa
CoTpyTHIKT WneHrndpukaTop COTpyIHIKA WUnentudukarop, YHHUKAITbHbII HOMEpP
COTPYIHHKA ITPEITPHSTHS
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HaspaHrne ATpuoyT Ormicanne aTpuOyTa
CYII[HOCTH
DaMIUTH L, HMSL, OTYECTBO DaMIUTHsL, MMSL, OTYECTBO COTPYAHHKA
WneHTH(HKATOP JOTKHOCTH Wpentndukarop, YHUKaIIbHBII HOMEP
JOIDKHOCTH
Tenedon TenedoH coTpyaHIIKa
WnenrndukaTop AOMKHOCTH Hnentudukarop, YHHKAJIbHBLI HOMED
JomkHOCTH IOIDKHOCTH
JOIXKHOCTD Haspanie gomxHOCTH
WnenrndukaTop 3armicu Wpentudukarop, yHHKaIbHBIH HOMED 3aIlHCH
R Jara 3akasa Jlara oopmieHns 3aKasbl
WnentndukaTop KIHeHTa Wpentndukatop, yHHKaIbHBIH HOMEP KIIHEHTa
WneHrndukaTop COTPYIHIKA WpeHTH(HKATOP COTPYAHHKA
CyMma 3aKaza CyMmMma 3akasa
o WnenrndukaTop 3armicu Wpentndukarop, yHHKaIbHBIH HOMED 3aIlHCH
BaKar:;;(});IX WnentndukaTop 3aKasbl WpeHtngukaTop 3aKasbl
TOBapOR WnenrndukaTop ToBapa Wpentudukarop ToBapa
KomyectBo KomnmyecTBo eHHIL ITPOJAaHHOIO TOBapa
Crmicok [ena IleHa, 1O KOTOpOH OBLI ITPOJAH YKa3aHHBIH
3aKa3aHHBIX TOBap
TOBAPOB
E myHmI61 Wnenrndukarop emuHIIIbl | MaeHTHHKATOpP, YHHKATbHBIII HOMED €IIHHIIBI
H3MEPEHUS H3MEPEHHS H3MEPEHNUS
HasBanne eqnHuIE n3mepeHns | Ha3zpaHmne e IHHHIIBI H3MEPEHUS
WnentndukaTop KImeHTa WpenTtudukarop KmeHTa
Hazpanue HazpaHme (pupmbI
KoHtpareHTEI el o3 AL
KTIIT KTIIT
PykoBouTENHh PyKOBOJMTENb OpraHH3aIiN
Temedon Tenedon
WneHtndukaTop 3ammicu Wpentudukarop 3armicu
ToBaps! Ha JlaTa 3armicu JlaTa 3amucH (JjaTa IOCTaBKH Ha CKJIaJl TOBAPOB)
CKIIaJIe WneHtndukaTOp COTPYIHIKA Wpentudukarop  COTpyIHHMKA,  CHAENABIIETO
3aITHCh
ToBaps! Ha KomiuectBo KomnmyecTBo eHHIL ITPOJJaHHOTIO TOBapa
CKIIaJle IleHna IleHa ToBapa (110 KOTOpOit Oy IyT PO IaBaTh)
WnenrndukaTop 3amicu Wpentudukarop 3armicu
Craryc 3akaza
HasBaHue craryca HazBaHue cTaryca 3aka3a

2.1.3 Omnpeienenne 3aBUCUMOCTEN MEXIY CYIIHOCTSIMU

Mogens cymHuocTh-CBI3b (ER-Mozens) (aHrm. entity-relationship model, ERM) —

MOJENIb  JAaHHBIX, II03BOJLIIOIIAS
obracTu.
ER-mopems HUCIIOIB3YETCS  [puU
IpOoeKTUpoBaHNN 0a3 AaHHBIX. C eé IOMOIIBIO
6

OIINCHIBaATE KOHIECIITYaJIbHBIC

CXEMBI Hpe,[[MeTHOfI

BBICOKOYPOBHEBOM  (KOHIIENTYaIbHOM)
MOHO REITATIIITE EITHEOIARETS CUTITHOCOTIT TT
MOMHO BBIJIEIUTL KIIIOUEBHIE CYNTHOCTU U

OOO03HaYUTE CBA3N, KOTOPBEIE MOT'YT YCTaHAB/IIMBATECA MEHY STHMI CYIITHOCTIAMIIL
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Bo Bpems mpoexTupoBaHma 0a3 JaHHBIX IPOUCXOJAUT IpeoOpazoBanne ER-mozenn
B KOHKPETHYIO cXeMy ©Oa3bl JaHHBLIX HA OCHOBE BBIOpaHHOII MOJEIN JaHHBIX
(pemsauonHoi, 0OBLEKTHOI, ceTeBoil win ap.).

ER-mozems mpezctariser coboil gopMabHyIO KOHCTPYKINIO, KOTOpas cama IIo
cebe He MpeIuChiBaeT HUKAKNX IpaUUecKUX CPeACTB €€ Bm3yanmmsaluu. B kauecTBe
cTaHJapTHOM rpaduueckoil HOTAINNU, ¢ IIOMOIIBLIO KOTOPOil MOXKHO Bu3yann3upoBaTh ER-
MoOJIeNb, Oblia IpeiJIoKeHa JuarpaMMa CYyIHOCTh-CBI3b (ER-guarpamma) (aHri entity-
relationship diagram, ERD).

BzaumocBsazu wexay tabmunamu BJ[ moryT OBITH TUNU3UPOBAHBL IIO
CIEIYIOIIUM OCHOBHBIM BUAM:

1. otnomenne "oxaumH k oxHomy" (1:1) o3HauaeT, YUTO Kakaas 3aIlCh OJHON
TaOJINILIBI COOTBETCTBYET TOJILKO OJ[HOM 3aIllicH B Apyroii Tadnure;

2. otHomeHue "oamH ko MHOrmm" (1:M) Bo3HHMKaeT, Korja OJHa 3alllUCh
B3alMOCBSI3aHa CO MHOTUMIU JIPYTUMU,

2. OoTHOIIEHNE "MHOrme K OJHOMY"' O3HadaeT, YTO MHOI'HE 3alllCH CBS3aHBI C
oxnoit (M:1),

4. oTHomeHHE "MHOTHE
TabIuIaMu B Te€X CIIydasx, Korja:

- OJlHa 3aINUCh U3 MepBOil TaOMHUIIEI MOKeT ObITH CBA3aHa Oojee ueM ¢ OJHOI
3aIUCKIO I3 BTOPOIl TaOIUITHL,

- OJIHa 3allUChb U3 BTOPOH TabnMuikl MOXKET OLITH CBA3aHa Oojlee 4YeM C OJIHOM
3aIUCKIO I3 MEPBOit TaOIUITHL.

Ha nmpaxTuke nmpumeHeHmne cBszeil 4 BcTpedaeTcs KpailHe peaKo M3-3a TOTO, UTO
IOTEPST B IPOM3BOJUTEIILHOCTH BBIYICIIEHUII Ha OCHOBE CBd3€il JaHHOTO THIIA
JIOCTaTOYHA 3HAUUTEIIbHA.

B co3anHOIT Mojienu BeTpeuaroTcs CcBs3u Tuia 2. OHU onmucaHkl B Tabnuie 2.2.

Tabmura 2.3 — CBAI3U MeX/Iy CYITHOCTSIMU

ko wmHormM" (M:N) BoO3HUKAET MeEXAy JBYMI

Homep cBsi3u Pomurtennckag Tadmmia JouepHsa Tabimiia Tumn
CBSI3U
| COoTpyIHUKH 3aKa3bl 1:M
2 3aKassbl CITHCOK 3aKa3aHHBIX TOBAPOB 1:M
3 T oBapbl CITHCOK 3aKa3aHHBIX TOBAPOB 1:M
4 Buj ToBapoB ToBapsr 1:M
5 ETUHUIBI H3MEPEHN S ToBapsl I:M
6 JlomxHOCTH COTpyIHUKH 1:M
4 COTpYIHUKH ToBapsl Ha CKIIajie 1:M
8 T oBapbI ToBapsl Ha CKIIajie 1:M
9 KoHTpareHTsI 3aKas3bl 1:M
10 Craryc 3aKa3a 3aKa3bl 1:M

Cxema NH(OJIOTHYECcKO MOJIENH IIpecTaBIeHa Ha pUCYHKe 2.1.
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Crucok T -
3aKa3aHHBIX ._4@ OBapHl ,.4_@_. 1 ToBapa

TOBapoOB
51
4 A
5 5
A 4
Y
8 E quunimer
3akasnl
3MEpEeHUs
ToBapkel Ha
CKIIaJe |
A
Cratyc
vy 7
3aKasa
CoTpyqHUKI KontparenTs
JlomxHOCTHI

Pucynoxk 2.1 — Cxema undonorudeckoil MoJen

Ha cxeme 11306pa}KeHbI CBA3M:

I CoTpyaHUKN — 3aka3pl, THI CBI3U 1:M (oUH COTPYAHUK MOXET 0(QOopMUTH
MHOT'0 3aKa30B)

2. 3aka3el — CHICOK 3aKa3aHHBIX TOBapoB, TUI CBM3u 1:M (oAHy 3asBKY
MOKHO C/IeJIaTh Ha HECKOJIbKO TOBApPOB ).

3. ToBaper — CHnmcok 3aka3aHHBIX ToOBapoB, Tum cBI3m 1:M  (omHO
HaIMEHOBaHIE TOBapa MOXeT ObITh 3aka3aHO MHOIO pa3)

4. Bug ToBapa — Torapel, Tui cBa3u 1:M (MokeT OBLITH MHOT'O TOBapOB OJTHOTO
BIJIA)

o Emunnmer m3mepenns — ToBapwl, Tun cBsa3u 1:M (MokeT OBITH MHOTO
TOBapOB OJIHOI eIUHUITEI I3MEPEHII ).

6. JomxHocTn — CoTpyHUKH, TUI CBI3U 1:M (MokeT OBITH MHOT'O HECKOJIBKO
COTPYIHUKOB C OJIIHAKOBOM JTOMIKHOCTLIO).

7 Corpyauuku — Torapre!l Ha ckiane, TuIr ceazu 1:M (MoxkeT MHOrO TOBAPOR

Ha CKJIaA€, 3apeTrUCTPHPOBaHHEIX OJTHIIM COpr,[[HIfIKOM).
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8. Tomapwl — ToBapel Ha ckiajge, TUll cBa3u 1:M (MOXeT MHOro TOBapOB Ha
CKJIaJle OJJHOTO HaUMEHOBAHI ).
0. Kontparents! — 3akasnl, Tun cBa3u 1:M (3aka30B 0T 0JHOI0O KJIHMEHTa MOXKET

OBITH MHOTO).
10.  Cratyc 3akaza — 3akaspl, Tun cea3u 1:M (Moxer OBITH MHOIO 3aKa3oB C
OJHIM CTaTyCOM).

2.1.4 IIpoexktupoBanue TaOIUIl U UX aTpUOYTOB

IIpoexkTupoBanue Tadmuiy Oaszbl JaHHBIX OyJI€eM OCYIIECTBIIAThL C HUCIOIb30BAHIEM
CYBJ] Microsoft SQL Server 2012 Express. Jlammaga CVYB]l obecneunBaer
OecnepeboliHpIil  JoCcTyn K JaHHBIM, 3aIuTy JaHHBIX Ha ypoBHe CVYB]I,
aIMUHUCTpUpoBaHNE U T.h. K ToMy ke cucteMa sBJIsIeTcs OecIUIaTHOM, UTo SBIIeTCSA
HEMAaJIOBaKHBLIM JUJIS1 MaJIbIX MPEIIPpUATIHIL.

Ha ocnoBe pazpaboTaHHBIX cyIIHOCTEN ObLIIN pa3padoTaHbl COOTBETCTBYIONIUE UM
Tabmuiel B 0asze JaHHBIX C COOTBETCTBYIOMIUME aTpuOyTaMu (Tabmuiia 2.4).

Tabmnura 2.4 — Ilepeuens Tabmuil 1 aTpHOYTOB B Oaze JJaHHBIX

Hazpanue taOmuiiel | Haseanue atpuOyra | THIT JaHHBIX Kparkoe omnucanue arpudyra
client id bigint WneHTndnkaTop KOHTpareHTa
client client name varchar(256) | HamMeHOBaHIe KOHTpareHTa
(KoHTpareHTEI) client inn varchar(10) WHH xmieHra
client kpp varchar(9) KTIIT xmHeHTa
client boss varchar(50) PyKOBOJIUTEIH OpraHH3aI[HH
good 1d bigint Wnentndrxarop ToBapa
good name varhcar(50) HanmeHoBaHIE ToBapa
Goods . .
(Tosaps) type _good_ld Imt WnenTtndukaTop BHIa TOBapa
meas id nt WneHTHHKATOP eIHHUIBI H3MEPEHHS
good note varhcar(50) OmncaHHe ToBapa
price_good float IleHa
good sell id bigint WneHtndukaTop cImicka TOBapoB
good 1d int WnenTtudukaTop ToRapa
good sell (Crimcox | sell id int WneHtndukarop 3almcH B JKypHale
3aKa3aHHBIX 3aKazoB
TOBApPOB) price_sell float IleHa, Mo KOTOpoii OBLI IMPOJIaH TOBAP
count_goods nt KomyecTBO ~ eIMHHI[ ITPOJAAHHOTO
TOBapa
sell 1d bigint WneHTHguKaTOp 3almcH B KypHalIe
3akazoB
sell (xypHan date sell datetime JlaTa 3aka3nl
3aKa3oB) client id bigint WpeHTH()HUKATOP KOHTpareHTa
price Float IleHa
seller 1d int WneHTH}HKATOP COTPYIHIKA
measure (efMHUIEBI | meas id int WneHTHpHKATOP eIHHHIBI H3MePEeHHT
H3MEPEHH) meas_name varhcar(50) eIMHUIIA H3MEPEHHU S
seller (corpymumxu) | seller_id bigint WneHTH(HKATOP COTPYIHHIKA

24




K3.H, foueHT CopokHH AL A.

Haspanne Tabmmael | Hasparme atpuOyra | THIT JaHHBIX Kparxoe omncanie arpudyra
seller fio varchar(50) DaMILTIS COTPY/IHIKA
seller_phone varchar(50) Tenedon
dolgnost 1d bigint WpeHrnduxaTop JOMKHOCTH
type good (BHz type good id bigint Wpenrnduxarop BHAa TOBApPOB
TOBapa) type good varchar(50) Buz roBapa
dolgnost dolgnost 1d bigint WpeHrnduxaTop J0MKHOCTH
(IOTKHOCTH) dolgnost _name varchar(50) HazBaHue qomxHOCTH
good in store id bigint WneHTHHKaTOp 3aImicH
good id bigint Jata 3ammcH (maTa ITOCTaBKH Ha
CKIIaJ] TOBapOB)
good_in_store count_good int KormyecTBO eMHNIL TOBapa
(ToBapsl Ha cknafle) | date store Date JlaTa orepalp ¢ TOBapoM
price float Ilena ToBapa
Id seller it WnentndukaTop COTPYIHHKa,
CJIIeTIaBIIIETO 3aITHCh
Status_sell (craryc | Status sell id bigint WneHTHHKaTOp 3aImicH
3aKa3) Status_sell varchar(50) Craryc 3aKasa

Cxema 0a3bl JaHHBIX IIpeJCTaBIeHa Ha pUCYHKe 2.2.
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goods
T good_id
good_name
type_good_id
good_note
[='c TR— S
| meas_id
aood sell [
o Fo—]
ood_sell_id price_good
) oeod.sel type_good
sell_id ® type_good_id
good_id type_good
price_sell
count_goods
R
" co
qood in store [ f
1 good_in_store
measure
good id W meas_id
caund_good meas_name
date_store |
price
id_seller | sell
7 selid | status sell
8 date_sell T status_sell id
% | client id status_sell
seller_id
seller piice
T sellerid |
5 oo status_sell id
seller_fio |
seller_phone |
dolgnost_id |

8

9

| dolanost
|| % dolgnost_id

| dolgnost_name

client
9 dient_id
dient_name
dient_inn
dient_kpp
dient_boss

telephone

v

Pucynox 2% ILHarpaMMaiGaabI JIAHHBIX
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[Ipunoxenne 2

MHUHHCTEPCTBO CEJILCKOI'O XO3AIHCTBA POCCUICKON ®EJTEPAITIN
denepanbHoe rocyapcTBeHHOE 010UKeTHOE 00pa30BaTeIbHOE
YupeskJeHHe BbICIIero o6pa3oBaHus
CTABPOITOJILCKHI I'OCYJAPCTBEHHBII AT'PAPHBI YHUBEPCUTET

Hucruryrt/dpakynbrer

Kadeapa

KypcoBoii npoekT

o JUcLUILIuHe «Haumenosanuey
Tema: HazBauue

Breinosamt:
CTyaeHT _ Kypca TPy
DUO

HampapneHnne moAroToBKH:
dopma oOyUeHI:

[IpoBepmut:
yu. CTereHs, JODKHOCTh
®HUO
3aperucTpupoBaHa
« » 20 gl
« MaxkcumaibHoe HaopaHHbIX
Kpsepun 3HAYeHHe B 0a/LIax 0aJL10B
OdopmiieHHe KypcoBoit paboTHI (TTpoeKTa) 10
CopeprkaHie KypcoBoit paGoTs! (ITpoeKTa) 60
3arrura KypcoBoit paboTHI (ITpoeKTa) 30
UTOI'O 100
OreHka « »  Jlarta Iloamuce

CraBpormoib, 20



Hanmenoranne xadenpsr:

Tema

K3.H, foueHT CopokHH AL A.

[Ipunoxenue 3

[IpumepHas ¢opMa pelieH3 NN Ha KYpCOBYIO padboTy (IIPOEKT)

PELIEH3IIA

Ha xypcoByto paboTy (IIpoexT)

O6yuarommiics (O . 1.0O.)
I'pymia

Kype

[IpenomaBatens (O.1.0.)

BoinosiHeHHe 00IHX TpeOOBaHHH K KYPCOBOii padoTe (IMPoOeKTY)

1 | OGreM paGoTHI COOTBETCTBYIOT YCTaHOBIEHHEIM TPeOOBaHILIM

Ja/Het

CrTelleHb OPHTHHATHLHOCTH KypCcOBOI paboTH (ITpoeKTa) COOTBETCTBYET
yCTaHOBTIEHHBIM TPeOOBaAHILAM

Ha/Het

(vkazamo % )

KpuTtepun ouneHuBaHUsI KYPCOBOii padoThI (MpoeKTa)

Kpurepun

KomuectBo
0a/L10B

Cojaepskanue KpuTEpHs
OLIEHKH

HTtorosslii 0asu1

Odopmirenne
KYPCOBOil
PadoThbI
(mpoekTa)

10

Hanpumep, KypcoBas padoTa (TIpoeKT)
COOTBETCTBYeT BCeM TpeGOBaHHAM K ee

o OpMIEHHIO, TPeICTaBIeHHbIH
MaTepHal KaueCTBEHHO
IIPOIILIFOCTPHPOBAH. I1pH odopMIeHHH
KypcoBoit paGoTHI (TTpoeKTa)
HCIIONB30BAICE COBPEMEHHEIE CpPe/ICTBa
BH3yalH3aIHH HH(OPMAITHIL

h

Hanpumep, Kypcoeas paboma
(npoexm) uacmiuno COOTBETCTBYET
TpeGOoBaHMSM K €€ O(pOpMIEHHIO,
TIpeJICTaBIeHHBIIH MaTepHa
MTPOHILITFOCTPHPOBAH He KaYyeCTBEHHO.
ITpn odopMITeHHH KYPCOBOI paboTEI
(TTpoeKTa) COBpeMeHHBIe Cpe/ICTBA
BH3YaITH3AIHMH HHPOPMAIIHH He
HCITOJIb30BAITHCh.

Vrazvieaemces
umozoeoii bann 3a
OaHH blil Kpumepuii

Copgep:xanue
KYPCOBOil
PadoThbI
(mpoekxTa)

60

Vxkazvrearonica obocroearinbie
mpeboeaniia 04 evicHIagneHUA INO020
Kos-ea bannoe (00nHCHO
coomeenicnieoeanty KpUmepuam oleHK
e PIT/T u memodudeckix yKazanuix)
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40
20
3aumra 30
KYPCOBOil 20
padoThbI 10
(mpoekxTa)
Vrkasvieaemcesn
HTOI'O: 1mo2060ti b6ain no
gcem Kpuniepusm
Pexomenganun:

B emy1upii mpernogagaTens

(®HO)

(noontcs)
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