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AHHOTAUMSA. PACCMOTPEHbI TEOPETUUECKUE MOAXO/Ibl K aHATIU3Y, IPOCKTUPOBAHUIO, pa3paboTKe,
TECTUPOBAHUIO ¥ TPOMBIIUIEHHOMY HCIIOJB30BAaHUIO KOPIIOPATUBHBIX HMH(OPMAIIMOHHBIX
cUCTeM. BBbINOMHEH aHalu3 NPAaKTUYECKMX METOJIOB pealu3alii CUCTEM, BKJIFOYAOLINHA
UCTOJNb30BaHUE 0a3 3HAaHMW [ BBIABICHUS TpeOOBaHMN; HU3KOYPOBHEBBIX METOJIOB
OPOEKTHUPOBAHUSA C TIpadUUYEeCKUMHU 3JIEMEHTaMHM OTBETCTBEHHOCTH; IPHUHIUIIOB KOHTPOJIS
MOJIHOMOYMH, OOLIEro pelieHuss U KOHTypa OOpaTHOM CBSI3M JJI pealu3alud MpOTrpaMMHBIX
pa3paboTOK; BCEBO3MOXKHBIX BHAOB TECTUPOBAHMS; IOCIEAOBATEIbHON U MapajliebHO-
IIOCJIEIOBATEIbHOM CTpAaTEruil nepexoa K IpOMBIIUICHHON IKCILTyaTaluy.

KiaroueBble cjoBa: xopropartuBHble HHpopMmanuoHHble cuctembl, KUC, unpopmannoHHble
cucremsl, IC, ERP, ERP-cuctemsl, ananus, npoekTupoBanue, pa3padoTKa, TECTHPOBAHHUE.
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Abstract: theoretical approaches to analysis, design, development, test and cutover
of ERP-systems were considered. Practical methods of ERP-system realization were analyzed,
including usage of knowledge base to find out business requirements; low level modelling
techniques based on responsibility to project processes; basic development concepts to compile
programs; all testing approaches to test software and cutover strategies to go-live.
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KopnoparuBabsle ~ MHQOpPMAIlMOHHBIE  CHUCTEMBl  IPEJCTABISIIOT  COOOW  COBOKYIHOCTH
UH()OPMAIIMOHHBIX CHUCTEM, HMHTETPUPOBAHHBIX BOCIWHO B Maciutabe mpeanpustus [1].
PazpaboTka MNOJOOHBIX CHUCTEM MOXET IUThcs Ooinbiie rona. IlosTomy mnenecoobpasHo
NOJEINTh IPOLECC pealu3aluyd Ha JTanbl (puc.l), B pamMKax KOTOpBIX YKa3blBalOTCA ILIENIN
npoeKkTa U TpeboBaHUS K cucTeMe, (OpPMYIHMPYIOTCS 3aJaud U MpeJiararoTcsl peueHus, H,
HAKOHEI], TOTOBUTCS KOHEYHBIN MporpaMMHBIA npoaykT [2]. Ho gaxke B 3TOM cilydae pelieHus

9aCTO MIPUHUMAIOTCA HeOGILYMaHHO, 0e3 yucTa TCOpeTI/I‘{CCKOﬁ COCTaBIIAIONICH BOIIpoOcCa.
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\
Naen KoHuenuusa Peannsauyua
Ctpaterua ® TpeboBaHua TakTuka ® Cnocob Onepauua @ Pa3paboTKa
Uenb 3apava PeweHwne

Puc.1. O0mme 3Tanesl BHeAPpEeHUsI KOPIOPATUBHOM MH(OPMALMOHHOM CHCTEMbI
HEJIb U 3AJAYHN

Llenb paGOTHI COCTOMT B aHAJIW3€ TEOPETUUYECKUX M MPAKTHUECKUX CHOCOOOB peanu3aluu
KOPITOPAaTUBHBIX MH(DOPMAIIMOHHBIX CUCTEM JAJs obecnieueHust 6osee >(PpPeKTUBHOTO IMpolecca
BHeJpeHus. JIoCTH)KeHNne yKa3aHHOM LIeIH MPEATNoaraeT peiieHue ClIe1yoX 3a1a4:

" 0030p JUTEpaTypHBIX HCTOYHUKOB, TOCBSILEHHBIX aHAINW3Y, HPOEKTUPOBAHUIO

U pa3paboTKe KOPIOPAaTUBHBIX HH(POPMALIMOHHBIX CUCTEM;

" JHAIU3 TEOPETUYECKUX IOAXO0JO0B, MCIOJIb3YEMBIX IJISl PEaJu3allid KOPIOPATHBHBIX
MH(OPMALIMOHHBIX CHCTEM Ha BCEBO3MOXKHBIX MPEANPUITHAX 3aKa3UHKa;

" BBIIBJICHHC IIOAXOAOB K pe€alu3alMu KOPIIOPAaTUBHBIX I/IH(bOpMaIII/IOHHI)IX CHUCTEM,

UMEIOIINX MTPAKTUYECKYIO LICHHOCTD JUIsl IIPOEKTHOU AEATEIbHOCTH.
1. OB30P JIMTEPATYPHBIX UCTOYHUKOB

O0630p nUTEpaTypHBIX HCTOUYHUKOB [2-4], MOCBALICHHBIX aHAIU3Y W IMPOEKTUPOBAHHUIO
KOPIIOpaTUBHBIX MH(popMaIMOHHBIX cucTeM (nanee — KM C), mokasai, 4To cymiecTByeT 0oJbIoe
YHUCIIO METOJIOB MPOEKTUPOBAHMSI MH(OPMALIMOHHBIX CHUCTEM, OJHAKO O0JAacTh MX NMPUMEHEHHS

HEe BIOJHE ONpeaeneHa. B pesyinpTaTe HEMOHSATHO, KakOil W3 CIIOCOOOB IeecooOpa3Ho
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NPUMEHSTH NMPH PEIICHUU TOM WM WHOU 3amauu. HempaBuibHBINA BBIOOp YpeBaT yBEIMYEHUEM
TPYy103aTpaT, HECOIIOCTABUMBIX C HAYaJIbHOM ITOCTAHOBKOM 3aa4H.

Monorpaduu no paspaboTke mporpamm [5-7] ONUCBHIBAIOT HCKIIOYUTEIBHO MOATOTOBKY
ONTUMAJIBHOTO MPOrpaMMHOro koja. OnucaHue TOro, Kakue HPHUHLMIBI JOJDKHBI JIEKaTh B
OCHOBE KaXJI0i pa3pabOTKH, OTCYTCTBYIOT. B 3TOM ciydae, eciu ommOKa NEpBOHAYAIBHO
JIOTIYIlIEHa Ha YPOBHE apXWUTEKTYpPbI IPOrpamMMbl, KAU€CTBEHHO HAIMCaHHBIA KOJ OyHET Takke
OIIMOO0YEH.

Mapiupytasie kapThl 1Mo npoekTy BHeapenuss KMC, mpencraBiennsie B kuurax [8-10],
coJiepKar mepeyeHb paboT, KOTOPBIE JOJKHBI OBITH BBHITIOJHEHBI, OJTHAKO JIETAlld ONEpaluil He
npuBoAATCS. TUMUYHBINA TpUMEP — «HEOOXOAMMO BBITIOJHUTH MUTPALMIO JAHHBIX», HO KaK 3TO
CeNaTh, KAKOBBI MIPEANOCHUIKM U CPOKU? OTBETOB Ha JIaHHBIE BOIPOCHI HET. BhlmeckazaHHoe
MOJIYEPKUBACT HEOOXOIUMOCTh JETajJbHOTO0 PACCMOTPEHUS TEOPETUYECKUX OCHOB aHaln3a,

npoektupoBanus u pazpadorku KUC.
2. 9TAIIbI U YPOBHU BHEJIPEHU S

Buenpenne KUC yknanpiBaeTcsi B OOIIME KaHOHBI KJIACCUYECKUX YPOBHEU YIPaBICHUS:
cTparernueckuii — opmMupoBaHue 1enei u TpeOoBaHUM, TAKTUUECKUN — ONpesesieHue 3a1ad u
(dopMHpoBaHUE pelIeHHH, ONepaTHUBHBIN — peanuzanus nociegHux (puc.2). Crenys AaHHBIM
NPUBEJICHHOTO PUCYHKA, OYEBHJIHA CIIEAYIOIIAs B3aMMO3aBUCUMOCTB. €CIIU IeNId U TpeOOBaHMS

OblIM  CHOPMYJIMPOBAHBI  HEBEPHO, MOCIAEAYIOLIAs  pealu3alusl PpelIeHUs  OKa)XeTcs

HEKOPPEKTHOM.
~—1
X D CtpaTternyeckum Uenb TpeboBaHuA
) ) TaKTnyeckumn 3apgava KoHuenuua

:%:%' OnepaTtuBHbIi PeweHne PaspaboTka

Puc.2. Onpenesienne ypoBHel ynpasJieHust 1is npoexkra pHeapenus KUC
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PaccmorpuMm Bompoc aHanm3a TpeOoBaHuii Oonee moapoOHO. llermecooOpazHo Havath
¢ o030pa mpomecca BHeapenuss KMC. Tumnosbie stansl ummieMentanuun KMC, npuBeneHHbIe B
pabote [11], BKJIIOUYAIOT: MOATOTOBKY MPOEKTa, MPOEKTUPOBAHUE, PEATU3alMI0, MOATOTOBKY K
OMBITHOW  OJKCIUTyaTalldd, HEMOCPEACTBCHHO ONBITHOE MPUMEHEHHE U  TEepexol K
IPOMBIIIICHHOMY MCIOJIb30BaHUIO (puc.3). AHanu3 TpeOboBaHUN U OM3HEC-TIPOIIECCOB 3aKa3YHKa
BEJCTCSI Ha JTale NPOSKTUPOBAHUS, B pe3yiabTaTe (OPMUPYETCS ITOKYMEHT, COISpIKaIIHid

(G yHKIIMOHAIbHO-TEXHUYECKUE TPeOOBAHHUS.

1. Noarotoska
npoekTa

TexHuyeckas

/ MHdpacTpyKkTypa

MnaHupoBaHne cpokoB
1 PECypCOB NMpoekTa

12

> MpunoxeHue

4. MoprotoBKa
K OMbITHOWM 3KcnayaTauum

nonb3osaranei

OByieHie > M p OeKT

Wcnpasnexve
4.2 | 3aperncTpupoBaHHbIX
3amevaHmii 5. OnbiTHaA

3KcnayaTtauma

YpoeHu BHeapeHusa KNC

Mwurpauus
[JaHHbIX

SkcnnyaTaums cucTeMbl
51| Ha A@HHBIX
pOLUMbIX NEPUOA0B

Wcnpasnexue
5.2 | 3aperucTpupoBaHHbIX
3ameyaHnin

6.1 Murpauua |
| | AaHHbIX

6.2 Skennyarauvs cucTembl
) Ha pearbHbIX JaHHbIX

Puc.3. ransl n ypoBau BHeapenust KUC

Ypoeuu ummuiementaiuun KUC [12] mo3BojisOT pa3rpaHUYUTh BBINOIHSIEMbIE ONEpaluu
0 COAEpKaHWIO pPabOT: MOATOTOBKA TEXHUUYECKON HH(PPACTPYKTYpbl CHCTEMBI, pa3paboTka
NpUIOXKEHUH, yIpaBieHWe MNpoekToM BHedpeHus (puc.3). CraTes  OrpaHHYMBACTCA

pPacCMOTPCHUEM UCKITFOUUTCIIbHO YPOBHA HpHJ’IO)KGHHﬁ.



DST Bectauk MI'TY MUPDA. 2015. Ne 3 (8). ¢.227-238
http://stepanovd.com/article_2015 2 erpthpr.html

3. AHAJIN3 TPEBOBAHU

[TpaBUIIBHO 33JaHHBIN BOIIPOC yXKe COACPKUT OTBeT. CHTYyallnsl ¢ aHAIIM30M TPEOOBAHMIA U
OM3HEC-TIPOIIECCOB 3aKa3urMka aHamoruuHa. B crarbe [13] mpuBomsTCst cBemeHUs O crocobax
BBISIBJIICHHUSI TH(GOPMAIIMOHHBIX MOTPEOHOCTEN KOMITAHWU: MCIIOJIb30BAHKUE 3HAHUM, MPOBEICHUE
orpoca, 0030p yNpaBJIEHYECKOH HOKYMEHTAIMH, aHAJIU3 TOKYMEHTOO0OpOoTa U HabIIoAeHue 3a
BBITIOJIHEHHEM onepanuii (puc.4). [To GosbiioMy cueTy, Bce CrocoObl BBISBICHUS OTPEOHOCTEH

KOMIIAHHHU CJIY7KaT CHHHCTBCHHOﬁ LECJIN — HAKOIUICHUE U IMOCICAYIOIICC NCIIOJIb30BAHUE 3HAHW.

1. Ucnonk3oBaHue
3HaHUA
2. NpoeenexHue 3. 0630p ynpaBneH4eckon
onpoca AOKYMeHTaLuun

< ‘ Cnocobbl
% BbIABNEHUS

@ TpeboBaHUN
< P

4. AHanuz 5. HabnwgeHune

AOKyMeHToo6opoTa 3a BbINOMHEHWEM
onepauvn

Puc.4. Cnoco0bl BbisiBJIEeHUS HH()OPMALMOHHBIX NOTPeOHOCTEl 1 0a3a 3HaAHUI

Konb ckopo peus 3amiia o0 3pyauinu, cieayeT ynoMsHyTh o 6a3e 3HaHuil (naiee — b3).
b3 BeICTymaer XpaHWIMINEM 3HAYUMBIX CBEICHHH M TIPEACTABISIET COOOM KOJUICKIIMIO
BCEBO3MOXKHBIX JIOKYMEHTOB W TIPOTPAaMMHOTO KOjAa, C(HOPMUPOBAHHYIO MO pe3yibTaTam
peanu3aluyd CXOXKUX 3aMbIciioB. OT MpoeKTa K MNPOEKTY pEelIaloTCs OJUHAKOBBIE 3a]auH,
NPEAJIOKUB pEILIeHHe €eAUHOXKIbl, b3 MO03BOJsSET HCHOJB30BaTh €ro B MOCIEAYIOIIEM C
MUHHUMAJIbHBIMU 3aTPaTaMH.

Ecnmm xommanus 3a0iaroBpeMeHHO HE M03a00TWIACh O HaJIWMYMKM W TomojHeHuu b3,

KOKIBIA COTPYJHUK CaMOCTOSITENILHO CO3/aeT Moao0Hyro 0a3y. B sTom ciydae roBopuTh 0
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KaKoH-T0o0 3KCIepTru3e He MPUXOAUTCS, BEb COTPYIHUK MOXET YBOJHMTHCS B JIFOOOW MOMEHT,
yHecst ¢ co00il Bce MPOEKTHbIE HApaOOTKH.

[Ipumepamu peuieHuii, BbIpaOOTaHHBIX Ha oOcHOBe b3, ciykar TUIIOBBIE OTpacieBbIe
peureHus u Jrydmme mMupoBbie npakTuku (best practice). Ha peanbHbIX MpoekTax BHEIPEHHIO
KHMC npenmecTBylOT AJUTENBHBIE IIEPErOBOPBI, B XOAE€ KOTOPBIX 3aKa3yMK O0XKHMJAET
dbopMymUpoBKH TpeOOBAaHWUN W pEIICHWH WMEHHO OT MOoApsaYMKa. J[pyrumMu cioBamu,
MOHMMaHKEe TPeOOBaHMM K cUcTeMe JOHKHO BOZHUKHYTh HAMHOI'O PaHbllle CTapTa MIPOEKTa, a 3TO

BO3MO>KHO JIMIIB C HCIIOJIb30BaHuEM b3.
4. MPOEKTUPOBAHHUE INPOLECCOB

BrrsaBiieHHbIE H(pOpMaLlOHHbIE OTPEOHOCTH IIOJIEKAT MOJICJINPOBAHUIO.
[IpoexTpoBaHHE MPOIIECCOB MOXKET BECTHUCH B Pa3IMUYHBIX rpaduueckux Hotamusx [14], camu
e OM3HEecC-TPOLECcChl MPETEPIEeBAOT ACKOMIIO3HUIIMIO: YeM HIKE YPOBEHb IPEJICTABICHUS, TEM
JieTajgbHee ONUCHIBAaIOTCS omnepauuu (puc.S). IIpoekTupoBaHue BeAeTcs B JABYX MOJENAX «Kak
ecTb» («@s 1S») u «kak Oyner» («t0 bey) [2]. Ecnu Momenb «kak €cTh» COICPIKUT OIMHMCAHUE
TEKYIIHUX MPOLIECCOB, TO «KAK OyaeT» TpedyeT MPOBEACHUS PEUHKUHUPHUHIA 3TUX MPOLIECCOB Ha

ocaoBe BSP, TQM, CMM u npyrux noaxomos [15].

BepxHeypoBHeBoe
npoeKkTupoBaHne

~——1

IDEFO ARIS VAD
) )

WFD DFD IDEF3 ARIS eEPC UML AD SLD
HwnskoypoBHeBoe
NpoeKkTUpoBaHne

Puc.5. Meroasl npoeKTHPOBaHMSI IPOLIECCOB
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Br16op MeTona MoieIMpOBaHNUs 3aBUCUT OT 3a7[a4ll MPOEKTUpOBaHUs. Tak, B OOIBIINHCTBE

npoekToB BHeapenus KUC wucnonp3yrores Hotanmuu Swim Lane Diagram wau ARIS extended

Event Process Chain [13]. Beibop He cinydaeH, Beb HMEHHO 3TH METOJIBI COJACPKAT DIEMEHTHI

OIMUCaHUusA q)YHKI_II/IOHaHa OTBCTCTBCHHBIX COTPYAHHMKOB, BXOAHBIX W BBIXOAHBIX JOKYMCHTOB, a

TaKXe IMO3BOJIAIOT BECTH HU3KOYPOBHEBOE MpoeKTHpoBanue (Tadi.1). YTo BechbMa KPUTUYHO TPU

peanuzauuu npoekra KMC.

Tabnuna 1. DjieMeHTHhI ONMUCAHUS, 0COOEHHOCTH U 00J1aCTH MIPUMEHEeHHsI HOTAIUii

OIMCAHUE BXOHBIX/BBIXOHBIX [aHHBIX,
OTBETCTBEHHBII/pecypc,

Horauus JJileMeHThI ONUCAHUS Ocobennoctu IIpumenenue
ARIS VACD porecc, DKcmpece-
OTBETCTBEHHBIN OITMCAaHHMEC Ha
BEPXHEM YPOBHE
IDEFO TpOILIECC, Vcunenne ARIS VACD OnucaHue Ha

BEpXHEM ypPOBHE
C OrpaHUYEHUSMHU

OTBETCTBEHHBII/pecypc,
BXOJIHbIC/BBIXO/IHbIC JaHHEIE,

OrpaHHYeHUs

Work Flow Diagram npouecc, Oxkcnpecc-
yCIIOBHE, OITHCaHue
W/NJIA oneparopbl

UML Activity Diagram | mpouecc, Veunenne WFD Ornucanue Ha
yCIIOBHE, HIKHEM YPOBHE
W/NJIN oneparopsl, 110 OTBETCTBEHHBIM
OTBETCTBEHHBII

Swim Lane Diagram nporiec, Veunenne UML AD JletanbHoe
yCIIOBHE, OITMCaHUE Ha
W/NJIN oneparopsl, HW)KHEM YPOBHE
OTBETCTBEHHBIH, 10 OTBETCTBEHHBIM
BXOJIHbIC/BBIXOIHbIC TaHHbIC

ARIS eEPC mporecc, Vceunenne SLD JletanpHOE
W/WJIN oneparopsl, ¢ TpaHchopmarmeit OIMCaHUE Ha

HIDKHEM YPOBHE
110 COOBITHAM

COOBITHS

Data Flow Diagram mporece, Hamuune mecra Onucanue
MECTO XpaHEeHHsI, XpaHeHHsI HHTErpanun
OIMCAaHNE BBIXOJHBIX JAHHBIX, cHCTEM
BHEIIHsS cpefa

IDEF3 nporecc, Hannune Onucanue Ha
OIMCAaHNE BXOJHBIX/BBIXOHBIX JAHHBIX, | CHHXPOHH3aTOpa HIDKHEM YPOBHE
W/NJIN oneparopsl, 110 BpeMEHH!
CHHXPOHH3ATOp

5. PABPABOTKA ITPOI'PAMM

Mogenp «kak OyaeT» oOmnpeaenseT OKOHYATeNbHBIN (DYHKIIMOHAIBHBIN 00BheM

HEOOXOAUMBIA JUIS  YIAOBJCTBOPEHHUsT MOTpeOHOCTel 3akasumka [13].

HopaboTke

KHC,
KUC

nNpeaACcCTBYCT (I)OpMI/IpOBaHI/IC TCXHUYCCKOT'O 3aJlaHus, COACPKAIICTO OIMMNCAHUC HCO6XOI[I/IMBIX

n3mMeHeHu cucrembl [11]. [IpuMeHUB OCHOBHBIE MPUHIUIIBI CUCTEMHOTO aHanu3a [16], B

pabotax [13, 17] chopmynupoBaHbl NPUHIUIIEI Pa3pabOTKH MPOTrPaMMHBIX MPOTYKTOB (pHC.6).
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PaccmorpuMm  peanbHbli npumep. IIpumeHsis TpeXypOBHEBYHO CTPYKTYypY ONMCAaHUSA
nporpamM [17], Ha puc.7a maHa cxema Web-mpunoxkeHus 1o ydery pabodero BpeMEHH
COTPYIHUKOB. AJITOPUTM pabOThI MPUIOKEHHS CIEAYIOLIHIL:

" [10JIb30BAaTElNb YKa3bIBaeT HOMep TenedoHa u nepuoz GopMupoBaHUs BEIOMOCTH;

" BBOJAMT IPUCITIAHHBIA Ha COTOBBIN TeJIe(POH KOJ MOATBEPKICHHUS,

" [0Jy4YaeT BEAOMOCTH 110 y4eTy pabouero BpeMeHH 3a yKa3aHHbIH MepUOI.

35|

1. NMpoBepka NosIHOMOUNI

MpuHUMNbI
pa3paboTKu
nporpaMmm

2. O6wWwumK cnyyam pelueHus 3. KoHTyp obpaTtHOM cBsA3MN

Puc.6. IlpuHuunsl pa3paéoTky nporpaMm

OdeBUIHBI CIEAYIOIINE HEJOCTAaTKU MPHIOKEHUs. Bo-mepBhIX, €clii MO0JIb30BaTENb YyKa3all
HEKOPPEKTHBINA KO MOJTBEPKIECHUS, CUCTEMAa HE BBIAAET HUKAKUX COOOILICHUH, TIepeaipecyst ero
K HadyaJlbHOMY DKpaHy Nporpammsl. Bo-BTOpBIX, NMPUIOKEHUE MO3BOJISET IPOCMOTPETH TOJIBKO
OIMH OTYeTHbI mnepuoi. W, HakoHel, B-TPETbUX, €CIHM TOJb30BaTENIb BCE-TAKH PEILNI
POAHAIU3UPOBATh CIEAYIOUIMI MEepHoJ, €My IOBTOPHO OyIeT OTHpaBlIeH CMC-KOJ JUIs
MOCJEIYIONEro MOATBEPXKACHHUS (UTOTO, €CIIM COTPYAHHUK 3aXO4eT MOCMOTPETh MATh OTUYETHBIX
NEpUOJIOB, MOTPEOYETCs CTOJIBKO JK€ pa3 BBECTH CMC-KOJ).

[lepBblii HEZOCTATOK SBHO JAONYLIEH H3-3a HApYyLIEHUS MPHUHIMIIA HAJIU4YUs KOHTYypa
0o0paTHOUM CBSI3M, BTOPON M TPEeTH — OOIIero ciydas pemeHus 3anadu. KoHedHOo, MOXHO
OTHECTH TEPBBIC JIBa 3aMEYaHUs K pa3psay ya0OCTBa HCIIOJIb30BAaHMS, OJHAKO TPEThe — SIBHBIN
apxUTeKTypHbIN nedext. KoHeuHo, paccMOTpeHHas porpaMma MpUrojHa K UCHOJIb30BAHUIO, U

CTYACHT IIEPBOro Kypca TEXHHUYCCKOIr0O MHCTUTYTA ITOJYUHII Obl 3a Hee HE MEHBIIE YCTBIPEX
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0aJuIoB, HO 3TO peaibHO padoTaroliee MPUIOKEHHE, 32 KOTOPOE KIIMEHTaMH 3aIUIadeHbl HeMaJlble
JEHBTH.

Puc.70 conepXuT CTPyKTYpy MAAaHHONW MpOrpaMMbl B MOJEIH «KAaK JOJDKHO OBITh.
B mepByro ouepenp BBeleH KOHTYpP OOpaTHOH CBsI3U sl MHOOPMUPOBAHHS IOJIB30BATENS 00
ommnOKkax ayreHTHU(UKauuu (HapUMep, HEAOCTYIEH CEpPBHUC, BBEJIEH HEKOPPEKTHBIA WIH
uctekmnii kox). Kpome toro, none nepuoja 3azaHo Juana3zoHOM, [IEPEHECEHO W3 HA4ajIbHOTO

OKpaHa IIporpaMMbl HEMMOCPCACTBCHHO B FeHepI/IpyeMHﬁ OTYET U OTKPBITO AJIA UBMCHCHUS.
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Puc.7. IpakTnyeckuii npuMep cxeMbl IPOrpaMMbl B MOIeJISAX:
a) «KaK ecTb»; 0) «KaK J0JZKHO ObITH)

6. TECTUPOBAHMUE PA3PABOTOK

P33pa6OTaHHOG MPUITOKECHUC MOMJICKUT TECTUPOBAHUIO IJIA BBIABICHUA U CBOCBPEMCHHOT'O
YCTpaHCHHUA ,[[Cq)eKTOB. CyIJ_ICCTBy'IOT pa3Hoo6pa3HLIe BUbI TCCTHUPOBAHUSA TIPOTPAMMHOTIO

obecnieuenus [18]. Pasnuuaror dyHKIIMOHANBEHOE (06€30MaCHOCTH, B3aUMOACUCTBUS, (YHKIIH),
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HEe(YHKUIMOHATbHOE (TPOU3BOAUTEIHLHOCTH, YCTAaHOBKM, OTKa3a M BOCCTAHOBICHHS) H
TECTUPOBAHUE, CBSI3aHHOE C U3MEHEHUSIMU (JILIMOBOE, PETPECCHOHHOE, COOPKH).

Paccmotpum npaktudeckuil npumep. beina pazpaboTka mporpamMma B paMKax 3aJaHHOTO
Monynsa cucrembl (puc.8). IlepBoe, ¢ 4ero Hy)XHO HadaTbh, — BBIIOJHUTb MOJYJIbHOE
TECTUPOBAaHUE pa3pabOTKH, COCTOAIIEe B HE3aBUCHMOH MpOBEpKE paboOTOCOCOOHOCTH
nporpaMMmel. Jlanee NpoOBOAWUTCS MHTETPAllMOHHOE TECTHUPOBAHUE, BKIIIOYAIOLIEE BBINOJIHEHUE
CKBO3HOT'0 OM3HEC-TpoIlecca, 3aTParuBaoIIero NporpaMMbl U3 pa3iNdHbIX MOAYyNel cuctemsl. U
CUCTEMHOE TECTUPOBaHKE, B KOTOPOM CHCTEMa PacCMaTPUBAETCS KaK €UHOE LEI0e, a KOHTPOIIIO
MOJUICKHUT HWHTETPAllUsl CO CMEXHBIMH HH()OPMAIMOHHBIMH  CHCTEMaMu. MOAYIBHOE,
MHTETPAlMOHHOE W CHCTEMHOE TECTHUPOBAaHUE BEJIETCS CHUJIAMU TEXHUYECKHUX CIELMAIUCTOB

BPYYHYIO, IJIA YCT'0 TOTOBATCA COOTBETCTBYIOIIHUEC CLICHAPUN TCCTUPOBAHU.

HarpysouHoe 4 »

L]

Cuctema ( Cuctema \

f Mogaynb j [ Moaynb j [ Moaynb \
D )

MogaynbHoe %

MpuemoyHoe (noboe 13)

WHTerpauunoHHoe

CuctemHoe

PerpeccroHHoe #i p

Puc.8. IpakTuyeckuii npumMep 00beMa TeCTHPOBAHUS MPOrPaAMMBbI

Jlanee MpoBOAUTCS HArpy304YHOE TECTUPOBAHME, MO3BOJISAIONIEE OLEHUTh paboTy CHCTEMBI
npu 00paboTKe MUKOBOrO 00beMa TPAH3AKIIMOHHBIX JaHHBIX, U PEIrPECCUOHHOE, MTOKAa3bIBAIOLIEE,
HE Hapyluiach JIM JIOTMKa pabOThl CMEXHBIX CHCTEM IOcie pa3padOTKH HOBOH MpPOTrpamMMBbl.
Harpy3ouHoe 1 perpeccCOHHOE TeCTUPOBAHUE BBIMOIHIETCS TEXHUUECKUMU KOHCYJIbTaHTaAMH C
UCIIOJI30BaHUEM CIIEIHATIbHBIX MpHiIoxkeHui [19].

[IpuemouyHoe TecTHpoBaHME 3HAMEHYET OKOHUYAHHUE Ipoliecca KOHTpoJisi. TecTupoBaHue
BEJIETCSI KOHEYHBIMU TIOJIb30BATEISIMH C II€JIbIO BBISIBJICHUS COOTBETCTBUS 3asiBJICHHBIX

TpeOOBaHU BO3MOXKHOCTSIM CHUCTEMBI. [IpoBepka MOXET MPOBOAMTHCS B (hOopMax MOAYIHHOTO,

10
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MHTErPALIMOHHOIO UJIM CUCTEMHOI'0 TECTUPOBaHUs. V3 MpuBeIeHHOTO MpuMepa BUIHO, YTO JaxKe
pa3zpaboTka «HEOONBIIOW» MporpaMMbl TpeOyeT NPOBEACHHS 3HAYUTEIHLHOTO O0bema

TECTUPOBAHUA.

7. TIPOMBIINJIEHHOE UCITIOJIb30BAHUE

VYcenemno nporectupoBannbie npuioxenus KUC ucnonb3yroTes B MOBCEIHEBHON KU3HU
koMrnaHuu. [IpombliieHHas SKCIUTyaTallsl CUCTeMbI ciiefyeT 3a (a3oil mepexoma. Ctparterus
nepexona [13] ompenensier, kakuMm 00pa3oM OyIyT HCIONB30BATHCS MPEIAbIIYIIUE U HOBBIC
UH(OPMAIIMOHHBIE CHUCTEMBl. BBIIENIAIOT JBa MOAXO0JA: IMOCICIOBATCIBHBIA W TMapaUICIbHO-

nocienoBarenbHbii (puc.9) [20].

-
8-

Puc.9. CTpaTeFHﬂ nmepexojaa: a) nmocjeaoBaTre/JIbHasa; 6) nmapauieJibHO-MMOCJaCA0BaATEIbHAA

- = —

00

Boibop cTparernu mnepexoja K NPOMBIIUIEHHOW S3KCIUTyaTalldd Ha IPaKTUKE SBIISETCS
BeChbMa HeTpUBHaIbHOU 3a1aueid. C 0/1HOM CTOPOHBI, OCIEA0BATEIbHBIN 1101X0]] 00ecreynBaeT
HeOOoJIbIIMe TPYAO3aTpaThl, C JPYroil — BBICOKUH pPHCK HEPabOTOCHOCOOHOCTH CHUCTEMBI
U IEepCOHala Iocie NPOAYKTHBHOTrO crapta. IIpenmyiecTBa M HENOCTATKH IapauIeNbHO-
NI0CJIEI0BATEIBHOTO MOIX0/]a TPOTHUBOIIOJIOKHBI IIOCIIEJ0BATEILHON CTpaTETrnu.

Ha mpaktuke ¢axTopamMu BbIOOpa IMOCHEIOBATEIbHON CTpaTeTUu SIBJSIOTCS HalUuue
npoekta no tupaxuposannio KMC-pemieHus M NpoxoXkAE€HHE dTana ONBITHOW 3KCIUTyaTalluu
CUCTEMBbl. YKa3aHHbIE AaKTUBHOCTH IIOHM)XAIOT PUCKM HEYCIEIIHOro CTapTa IpoeKTa:

tupaxkupoBanne KHWC mnpeamnonaraer ampoOaiuio pelmieHus B CMEXHBIX [OApa3JeIeHUsIX
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NPEINPUSATHS, a ONBITHAS YKCIUTyaTalisl MO3BOJISET MPOBECTH MOJIHOMACIITAOHOE TECTUPOBAHHE
CUCTEMBI C UCIIOJIB30BAHUEM HCTOPUYECKUX JaHHBIX MPOLIBIX IEPHOIOB.

K npennocbulkam napauieabHO-IIOCIENOBATEIBHOIO IOAXO0Aa OTHOCAT PEaau3aluio
npoekTa BHenpenuss KMC «c Hyms», OTCYTCTBHE ONBITHOM AKCIUTyaTallid U HEOOJBIIOE YUCIIO
HUCTOPUYECKUX CUCTEM. [ICHMCTBUTENBHO, €CIIM IPEAIAraloTCsd PaHee HUTAE HE Peaau30BaHHbBIC
IIPOEKTHBIE PELIEHUS, ILEeJIeCO00pa3HO IOACTPaXOBaThCA, CIENYsl CTPAaTEerMHM «HAUXYALIEro
pe3ynbTaTa» M3 TEOpUM UpUHATHA peuieHuid [21]. JlyOnmupoBaHue JaHHBIX B Pa3IdYHBIC
UH(POPMALIMOHHBIE CUCTEMbI OIPABJAHHO, €CIM YUCJIO IOJOOHBIX CHUCTEM HEBEJIHKO, a

MMpOAOJIKUTCIIBHOCTD HBOﬁHOFO BBO/Jla OrpaHM4€Ha BO BPECMCHHU.

BbIBO/IbI

BremonnuB 0030p Teopernueckux mnoaxonoB k peanmsanuu KMC u ykazaB MeTOmbl,
UCTIONIb3yeMble Ha TPAaKTUKE, OBUIM TMOJyYeHBI CIEAYIONIME pe3ynabTarbl. lcmomb3oBanue
IIPOCKTHBIX 3HAHMM, HAKOIUICHHBIX B IIPOLECCE Pa3pelICHUs CXOKMX 3aJad, NPEeACTaBIsAETCS
cambIM 3¢ (HEeKTUBHBIM CIIOCOOOM BBISIBIICHUS TPeOOBaHUM M OM3HEC-TIPOLIECCOB MPETPHUSITHSL.

Hortauuu  mojenupoBaHus — TpPOIECCOB  33Jal0TCsi  TpadUYECKUMH  AJIEMEHTaMH,
OTNMCHIBAIOLIUMH ITapaMeTpbl cUCTeMBbl. BbI0Op criocoba mpoeKTHpOBaHUS MPOLECCOB 3aBUCUT OT
HalIU4yusi HeoOXOOuMBIX aTpuOyToB onucaHus. BHe 3aBucuMOCTH OT BHJA HPOTPaMMBI
peanusanys JOJDKHA BECTUCh IIOCPEACTBOM HCIIOIB30BAHMS YHUBEPCAIbHBIX IPUHIIUIIOB
pa3paboTku. B nmpoTuBHOM cilyuae He3HAYUTEIbHOE U3MEHEHHE TPeOOBAHUHN MOPOAUT T0PAOOTKY
IIPOrpaMMBI.

MuHuManbHbI  KOHTPOJIb KayecTBa mpuiokeHui, cocrasimsomux KUC, TpeOyer
NPOBEIEHUS  MPAKTHMYECKH BCeX BUAOB  TECTHUPOBAHHUA  MPOTPAMMHBIX  Pa3pabOTOK.
IlocnenoBarenpHas CTpaTerus nepexoaa noapasyMeBacT MEHBIINE TPYI03aTpaThl COTPYAHUKOB,
OJIHaKO sBJsieTCs 00Jiee PUCKOBAHHOM B OTJIIMYKE OT NMapauIebHO-TI0CIIE0BATEILHOTO MOAX0/1a.

Brinenenapie akTHBHOCTH KaXkaoro u3 stanoB BHeapenus KUC (anamus, moaenupoBaHue,
pa3paboTKa, TECTUPOBAHHE M TEPEXO0J]l) SBISIOTCS HE3aBUCUMBIMU NPOOJIEMHBIMHU 00JacTAMH,
3aCy’KUBAIOIMMHU OTJENBHOIO PACCMOTPEHHUSA. DJTO ONPENENSEeT HAIpaBJICHUE NajJbHEHIINX

HCCJIEIOBAaHUM 110 TEMAaTHKE KOPIOPATUBHBIX MH(POPMAITMOHHBIX CUCTEM.
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