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BBEJEHHUE

B  merogmyeckmx — yKa3aHHSAX ~ COmEpKATCS ~ MaTepHalibl, HEOOXOMUMBIE  JUIS
CaMOCTOSITENILHON TOATOTOBKH CTYJCHTOB K BBINOJIHEHHIO JaOOpaTOpHbBIX paboT. B ommcanue
71a00paTOpHBIX pabOT BKIIOYCHBI I€Tb PaOOTHI, TOPSIOK €€ BBIMOJHEHUS, PACCMOTPEHBI
TEOPETUYECKHE BOIPOCH], CBS3aHHBIE C peaJu3alldeil IOCTAaBICHHBIX 3ajad, MpHUBEJCHA
HeoOXoauMast TUTeparTypa.

Metoauyeckie YyKa3aHUs TMOCBSIIEHBI Kypcy «CucremHas umxenepus». Camoe
COBpEMEHHOE OIlpeJielieHne cucTeMHo nHkeHepuu naHo B Guide to the Systems Engineering
Body of Knowledge (pykoBoacTBO IO KOpPIyCy 3HaHMM cuCTeMHOH uHxkeHepun). Koporkoe
OTIpe/IeIIeHNE TIOHSATHS CHCTEMHAsT MHXKEHEPHs: 3TO MEXIUCIUTUIMHAPHBIA TTOAXO0 U CIIOCOOBI
oOecriedeHns1 BOIUIOLICHUsI yclemHoi cucteMsl (Systems engineering is an interdisciplinary
approach and means to enable the realization of successful systems). B 5stom ompenenenun
MO>KHO MOJJYEPKHYTh CIIEAYIOIINE MOMEHTHI:

1. Yenemnple cucteMbl — 3TO TO, Y€M 3aHHMAETCS CUCTEeMHas WHxkeHepus. CioBo
“ycnemHble” TyT KpaiiHe BaKHO M O3HAYaeT, YTO CHUCTeMa JOJDKHA YIOBICTBOPHUTH HYXJIbI
3aKa3uMKOB, TIOJH30BATENICH W IPYTUX CTEHKXOJIEPOB (CTEHKXONAEPHl — 3TO Te, KTO
3aTparuBaeTCsi CUCTEMOM, WM KTO 3aTparuBaeT CHCTeMY). YcCIeX —3 TO KOrJa CUCTEMOM
BCE JIOBOJIbHBI.

2. CnoBo “cucTeMBl” UCNOIB3YETCS B OUEHD CIIELIUATIBHOM 3HAYEHUU: 3TO «CUCTEMBI» U3
CUCTeMHOTo mnojxoja. Eciu Bbl ckazanu «cHUcTeMay MpPO KOMIBIOTEP, TO 3TO aBTOMaTHYECKH
BJIEU€T 3a CcOOOW pasroBOp TMpO CTEUKXOJAEPOB M HUX HUHTEpEChl, TpeOOBaHUS U
ApXUTEKTYPY, KU3HCHHBIN UK U T.1.

3. MexauCUITMHAPHBIN MOAXO0]l — CHCTEeMHasl HH)KEHEpHUs IPETEH IyeT Ha TO, YTO OHA
paboTaeT cO BCEMH OCTAIbHBIMH HHXCHEPHBIMH CIICIHAIBHOCTAMH (BIpPOYEM, HE  TOJBKO
uHxeHepHbIMU). «lloaxom» O0OBIYHO O3HAa4YaeT Kakue-TO HapaOOTKU B OJHOW MpPEIMETHON
o0nacTv,  KOTOpble  MOXXHO  TEpPEHeCTH  Ha  JApyrue  IpeIMeTHble  0OJacTH.
MeXIUCUMIUIMHAPHOCTE — 3TO OYEHb CHJIBHOE 3asiBIEHHE, OHO O3HAYaeT, 4YTO CUCTEMHas
WH)KEHEpUST MOXET B OJHY YIPSDKKY BOpSAYb KOHS W TPENETHYIO JaHb (Hampumep,
MH)KEHEPOB-MEXaHUKOB, OaJUIMCTHKOB, KPUOTEHIIMKOB, IICHXOJOrOB, MEAMKOB, AaCTPOHOMOB,
MPOTPAMMHUCTOB M T.JI. B MPOEKTAaX MIJIOTUPYEMON KOCMOHABTHKH).

4. CnoBo “Bomtomienue” (realization, “mepeBoja B peasbHOCTH’) O3HA4YaeT OyKBAJIbHO
9TO: CO3/IaHME MATEPUATLHOM (M3 BEIIECTBA U TIOJICH) YCTICIIIHON CUCTEMBI.

[lo-anrnmiicku “‘cucteMHass MHXeHepus® — systems engineering, XoTs OoJee
paHHME HamucaHus ObUIM Kak system engineering. [IpaBunbHas uHTepnperanus (M NpaBUIbHBIN
nepeBosl) — HMMEHHO «CHUCTeMHas» (TMoApa3yMeBarolas HCHOJIb30BAHUE CHUCTEMHOTO
MoAXoAa) WHXXKEHEpHsl, a HE «HHXKEHepus cuctem» (engineering of systems) — korma
00011 «OOBEKT» Ha3bIBACTCS «CHCTEMOW», HO HE HCIOJIb3YeTCd CHCTEMHBIM MOAXO0J BO
BCEU €ro MOJHOTE.

W3 cucremMHOi HHXEHEepUH KBamupHUKATOp '"cHUCTeMHBIH" 0e3 W3MEHEHHS CMbICIA
MOHATUS yOpaTh HEIb3s — CHCTEeMHAas WHXCHEPHs JTO WHXXEHEpUsS C CHCTEMHBIM
MBIIUICHUEM.

bonee nnuuHOe ompeneneHue BkioudaeT emi€é oaHy ¢pasy: «OHa (okycupyercs Ha
[EJIOCTHOM U OJHOBPEMEHHOM/NapajUleIbHOM  INOHUMAaHHUU  HYXJA  CTEHKXOJIJEepoB;
WCCIIC/IOBAaHUH  BO3MOXHOCTEW; JOKYMCHTHPOBAaHMM TpPEOOBaHWA; W CHHTC3UPOBAHMH,
IpOBEpKe, NMPUEMKE U IMOCTEHEHHOM MOSABICHUM HHXXCHEPHBIX pEIICHUH, B TO BpeMs Kak B
pacu€T mpUHUMAETCS TOJNHAS MpoOiieMa, OT HMCCIESIOBAHMS KOHIICTIIMH CHUCTEMBI JO BBIBOJIA
cucremMbl M3 oskcrutyaraiun» (It focuses on holistically and concurrently understanding
stakeholder needs; exploring opportunities; documenting requirements; and synthesizing,
verifying, validating, and evolving solutions while considering the complete problem, from
system concept exploration through system disposal). TyT Hy»HO MOTYepKHYTh:



1 [lenokymnHOCTS, KOoTopas NOTYEPKHYTA MHOTOKPATHO — oT
“MEXIUCIUIUIMHAPHOCTA B TEPBOM TIOJOBHUHE OMNPEIECICHUS [JI0 IEJIOCTHOCTH BCEX
NEMCTBMM 1O  CO3JaHMI0  CHUCTEMBI BO  BTOPOM  IIOJIOBUHE  ONPEACNIECHUs, 10
L[EJIOCTHOCTH/TIOJTHOTHI IPOOJIEMBI, O 0XBAaTa BCETO KU3HEHHOTO IMKJIa CUCTEMBI “OT POXKIACHUS
10 cmepTr”. LlenocTHOCTH (MOJTHOTa 0XBaTa BCEX YacTel IeJIEBOM CUCTEMBI COTJIACOBAHHBIM MX
[ETBIM), MEXIUCIUIUTMHAPHOCTh (TIOJIHOTA OXBaTa BCEX MUCIHUILINH) — 3TO KIIOYEBOE, YTO
OTJIMYAET CUCTEMHYIO MHXXEHEPHUIO OT BCEX OCTAJIbHBIX NHKEHEPHBIX AUCLUIIIMH.

2. [lapannenbHOCTh BBIMIOJIHEHUSI CaMBIX pAa3HBIX MPAKTUK (@ HE MOCJeA0BaTeIbHOE
BBIIIOJIHEHHE HMX BO BPEMEHHM, KaKk MOXKHO ObLIO OBl IMOJyMaTh, HPOYUTAB MEPEUHCICHHE
MIPAKTHK)

3. MHOro ocoGeHHOCTeH (paznMueHHe HYXXJ TMOoJb30BaTelied W TpeOOBaHMH,
NMPOBEPKM M MOPUEMKH, YIOP HA CHUHTE3 JI MPOTHUBOIOCTABJICHUA ‘‘AHATUTUYECKUM
JUCLMIIIMHAM U T.1.).

OTBETCTBEHHOCTh 3a BCIO cHCTeMy Kak leioe (whole system) u cBs3aHHas C 3TUM
MEXITPEIMETHOCTh/MEXIMCIUIIMHAPHOCTL  (interdisciplinary)  moaxoma K Jpyrum
WHXXEHEpUSIM  (MEXaHUUYECKOH, JJIEKTPUYECKOW, MNpOrpaMMHOM, Npeanpustus U T.J.)
OTJIMYAIOT CHUCTEMHYIO MH)KEHEPHIO OT BCEX APYTUX HHKEHEPHBIX IHUCLUIUIMH.

[IpenacraBum cebe nemoByro OypoByro miargopmy: COTHH ThICSY TOHH MeETalia,
O0eToHa, TIJIacTMAacChl, HEOOXOAMMBIX PACXOJIHBIX MaTepHalioB, OOYYEHHAs BaxTa JIOJIKHBI
coOpaTbcs BMECTE JallekO B MOpE Cpeld JibJja U B CTPOro OINpeAeNEHHBI MOMEHT JTa
OrpOMHAsi KOHCTPYKIMS JIOJDKHAa HadaTh COTJacOBaHHO paboTaTb — M HE MPOCTO
paboTaTth, a TPUHOCUTH TPHUOBLIL M OOecreunBaTh O€30MACHOCTh B YaCTH 3arps3HEHUS
OKpY’Kalolleld cpelabl U 310pOBbs Haxojsdmieicss Ha maTgopme BaxThl. Kakas HHXKEeHepHas
JUCHMIUIMHA JOJDKHA YYeCTb pe3yibTaThl padOT BCeX APYTUX HWHXKEHEPHBIX AUCHUILIMH —
coOpaTh B €IMHOE IIEJI0€ JaHHBIE JIEJJOBOM 0OCTAaHOBKM, CAHUTAPHBIX HOPM B IOMEIICHUSX IS
00CITyKMBAIOLIEr0 IepcoHaia, o0ecrnieueHne AIIEKTPUYECTBOM MOMAaBIINX Tyna
KOMIIBIOTEPHBIX CEPBEPOB, XapaKTEPUCTHKH 3TH CEPBEPOB U MporpammHoe obecrieuenue? Kro
03a00TUTCSI Y4ETOM B KOHCTPYKIMH IJIATGOPMBI U3MEHEHUN B JUIMHE METAIOKOHCTPYKLHUHN 32
CUET pa3HULBl CyTOYHBIX TEMIIEPATYP U OJHOBPEMEHHO YCTAaHOBKOM aKyCTUYECKUX JaTYMKOB HA
TpyOax, KOTOpble MPOCIYyHIMBAIOT WIOPOX TMecka, YTOObl MO 3TOMY HIOPOXY MOXHO OBLIO
OIpEeNIUTh U3HOC TPYO?

CucremHass MHXEHEpHUs Kak pa3 UM SBISIETCd TOM  JHCHUILNIMHOM, KOTOpas
OTBETCTBEHHA 3a OO0ECMEYEeHUE LEIOCTHOCTH B WH)KEHEPHOM IPOEKTE: MMEHHO CHCTEMHBIE
MHXEHEPHl MPOCKTUPYIOT HePTAHyI0 IulaThopMy Kak ycrenHoe (6e3omacHoe, HaI&xKHOE,

MpUOBLTEHOE, PEMOHTONPUTOAHOE W T.JO. — Pa3HBIM JIOASM HYKHO OT 3TOH miatdopmbl
pasHoe) 1eyoe, TMOTOM pa3laloT dYacTh paboThl  HHXKEHEpaM IO  CIENUATIbHOCTIM
(MHXKEHEPaM-CTPOUTEISIM, MAaITHHOCTPOUTEIISIM, WH)XCHEepaM-3JIEKTPHUKaM,

KOMIIBIOTEPIIMKAM/aUTUIITHUKAM ¥ T.J.), a 3aTeM COOUpAIOT pe3ynbTaThl HMX paboT Tak,
9TOOBI IOMYYUThH PA0OOTOCTIOCOOHYIO U HAIEKHYIO CUCTEMY.

OTO TINaBHBIM IPU3HAK, OTJIMYAKOIIMKA CHUCTEMHBIX WHKXEHEPOB OT BCEX JAPYTHX
MH)XEHEPOB: OHM OTBEYAIOT 3a MPOEKT B IIEJIOM, Cpa3y BO BCEX €ro JAETaIAX Kak B YacTH
JeTaneii-4acTeid, Tak U B YaCTH HCIIOJNB30BAHMS NETATBHBIX 3HAHWW OTIENBHBIX IMCIUIUINH.
OHM OTBETCTBEHHBI 3a TO, YTOOBI HE OBUIO MPOMYIIEHO KaKOH-HUOYAb MeNoud, Beaylled K
poBay.

CamMOn€r — 3TO MHOTrO-MHOTO KYCKOB MeTajUla M IUIACTHKA, CHUHXPOHHO JICTSIIUX
Ha ckopoctn 900km/gac (0.85 oT ckopocTH 3ByKa, 5TO THIOBasi CKopocTh Boeing 787
Dreamliner) nHa BbicoTe 10kM. CHCTEMHBI HMHXEHEp — 3TO TOT, KTO NpUAyMal, Kak
o0ecrieynTh WX HAASKHBIH M DKOHOMHWYHBI COBMECTHBIH TMONIET, YBS3aB camble pa3HbIE
TpeboBaHus (TPY30HOABEMHOCTh, PACXOJ TOIUIMBA, JNAIBHOCTH MOJIETA, IIYM IpH B3IETE U
mocajake, TpeOoBaHUs K JUIMHE pazbera W IMOCAIKU, HEOOXOAMMOCTH JIETKOTO 0OCTYKMBaHUS
Ha 3eMJIe, OTCYTCTBHE 00JieZIcHeH s, 0€30MacHOCTh Jroiel Ha OOpTYy, U T.A. U T.IL.), TIPU ITOM
TpeOOBaHUSI BBIIBUTAINCH CAMBIMH Pa3HBIMH JIFOJIbMH, TPEACTABISIONIUME CaMbIe Pa3HbIe



npodecCHOHATIbHBIE M OOILIeCTBEHHBbIC Tpymmbl. [lapa-Tpoiika MHJIJIMOHOB neranei
M3TOTABIIMBACTCS W COOMpaeTcs B OJHO U3JCIHE — W CaMOJET JICTHT, oOecreunBast
KOM(OPT MaccaKupam M MPUOBLIbL BIIAACIIbIIAM.

CucTeMHas HH)KEHEPHUS pelaeT 3aaqy IpeoI0JCHHUS HHKEHEPHOM CIIOKHOCTH (KOTOpast
OTIPENeNIICTCSl TJaBHBIM 00pa30oM KaK YHCJIO pa3IMYHBIX 3JEMEHTOB, KOTOPBIC JOJDKHBI
MIPOB3alMOJICICTBOBATh JPYyr C JPYroM, YTOObI TMOJYYWUTh IEJIEBYI0 CHUCTEMY — U
CIIO)KHBIC CHCTEMbl HE IOMEIIAIOTCS HH B KaKyl0 CaMyl YMHYK TOJIOBY, TpeOyeTcs
CIieluaJibHasd JUCHUIIINHA, T-ITO6I>I CO6I/IpaTI) peSynBTaTI)I OCATCIIBHOCTH CaMBbIX pa?,HBIX
WHXEHEPOB B OJJTHO pabOTOCIIOCOOHOE TIeNoe.

1. HEJb U 3AJJAYU U3YYEHUSA JUCHUITJIMHBI

Lenbto ocBoeHUs] TUCHMIUIMHBI «CHCTeMHass HHXXCHEpHsD» SBISeTCsS (OPMHPOBAHUE
Habopa MpodeCCHOHATBHBIX KOMITETCHIIMH OyAyIIero MarucTpa Mo HalpaBICHHIO TTOATOTOBKU
09.04.02 «MHpOpMaLIMOHHBIE CHCTEMBI M TEXHOJOTMW» JUIS pEIICHUS MPHUKJIAAHBIX 337134 B
paMKax MarucTepckoil mporpaMmbl « TeXHOMOTHH pabOTHl ¢ JaHHBIMH WM 3HAHWSMH, aHAJH3
UHPOPMALIUN.

3amaun OCBOCHHMS AMCHIUIUIMHBI: W3yYE€HHE OCHOBHBIX TOHSITHH CUCTEMHOW WH)KEHEPHUH,
OCBOCHHE METO/I0B 1 UHCTPYMEHTOB CUCTEMHON MH)KEHEPHUH.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

AnmapaTHble CpeJICTBA: MEPCOHANBbHBIA KOMITBIOTED;

[Tporpammusie cpeacta: OC MS Windows; MS Visual Studio, MS Office.

Y4eOHblii kmacc ocHameH IBM-coBMeCTUMBIMU KOMIBIOTEpPAMU, OOBEIWHEHHBIMU B
JIOKaJbHYI0 ceTh. JIOKaIbHAs cCeTh YU4eOHOTO KJIacca MMEET MOCTOSTHHBIM JOCTYI K ceTu Internet
1Mo BblAeNeHHOW nuHUH. s mpoBeneHus: 1a00OpaTOPHBIX pPabOT HEOOXOTUMO CIEAyIolIee
nporpaMMHoe o0ecrieueHue: oneparponHas cucreMa MS Windows, makeT ouCHBIX MpOrpaMm
MS Office, maker MS Visual Studio.

3. YKA3ZAHUA 11O TEXHUKE BE3OITACHOCTHU

Ilepen nHauvasom paGoTHl ciegyeT YOeIuTbcs B MCIPABHOCTU  AJIEKTPOIPOBOJIKH,
BBIKJTIOYATENIEH, MITENCeNbHBIX PO3ETOK, IPU MOMOIIM KOTOPBIX 00OPYI0OBaHHE BKIIIOUAETCS B
CeThb, HAJTMUUH 3a3€MJICHHS] KOMIIBIOTEpA, €ro paboTOCIOCOOHOCTH.

Jns cHWXKEHMS WM TPEeJIOTBPALLEHUS BIMSHHUA OMNACHBIX U BPEIHBIX (HaKTOPOB
HE00X0MMO COOJI0JIaTh CAaHUTApHbIE IpaBHJa W HOPMBI, TMTHCHUYECKHE TpeOOBaHUS K
MIEPCOHAIBHBIM 3JIEKTPOHHO-BBIYUCIUTEIbHBIM MallliHAM.

Bo wuszbexxanue mMOBpEeXIEHUS M30SAIMU IPOBOJOB M BO3HUKHOBEHHMS KOPOTKHUX
3aMbIKaHUN HE pa3peliaeTcs: BellaTh 4YTO-JIMO0 Ha MPOBOJA, 3aKpalluBaTh U OEIUTH IIHYPHI U
NPOBOJIA, 3aKJIa/IbIBaTh MPOBOJA U IIHYPHI 3a ra3oBbIE M BOJONPOBOJAHBIE TPyOBI, 3a OaTapeu
OTONUTENFHOM CHCTEMBI, BBIJEPTUBATH ILITENCEIbHYIO BWJIKY M3 PO3ETKH 3a IIHYp, YCUIHE
JIOJKHO OBITH MPHIIOKEHO K KOPIYCY BHJIKH.

JIis MCKITIOUEHHUsl TOpa)keHUsl 3JIEKTPUYECKUM TOKOM 3allpeliaeTcs: 4acTo BKIOYaTh U
BBIKJIIOYATh KOMITBIOTEp 0€3 HEeoOXOAMMOCTH, MPUKACAThCS K AKpaHy M K THUIBHOH CTOpPOHE
OJIOKOB KOMIIbIOTEpa, paboTaTh Ha CPEACTBaX BBIYMCIUTENBHON TEXHUKUM W TepudepuitHoMm
00OpYJIOBaHUM MOKpPBIMH pyKaMH, paboTaTh Ha CpPEICTBAX BBIYHUCIUTEIBHOW TEXHUKU H
nepudepuitHoM 000pYJOBaHUM, HMEIOLIUX HApYLIEHUS IEJIOCTHOCTH KOpITyca, HapyLICHHs
M30JSIIMM  TIPOBOJOB, HEUCIPABHYIO WHJMKALMIO BKJIIOYEHHS IUTaHUS, C IPU3HAKAMH
AIIEKTPUYECKOr0 HAINpPSDKEHHUsST Ha KOpIyce, KJIacThb Ha CPEACTBA BBIYUCIUTEIBHONM TEXHUKH U
nepupepuitHoM 000pYJOBAaHUH TOCTOPOHHUE TIPEAMETHI.

3ampemiaercss  MOJA  HANpsOKEHHMEM — OYMINATh  OT  IBUIM W 3arps3HEHUS
ANIEKTPOOOOPYOBaHHUE.



Bo  wusbexxanue  MOpaKeHHs  DJICKTPUYECKUM  TOKOM, IpH  TOJIb30BaHUM
ANIEKTpONpUOOpaMH HEJb3s KacaThbCsi OJHOBPEMEHHO KaKUX-TMOO TpyOOmpoBOAOB, Oartapeii
OTOIIJICHUSI, METAINTNYECKUX KOHCTPYKIIUH, COeIMHEHHBIX C 3eMJICH.

[Tocne oxonuyanus pabOTHI HEOOXOIMMO OOECTOUUTH BCE CPEICTBA BBIYMCIHTEIBHOM
TEXHUKH U mepudepuiinoe obopyroBaHue. B ciydae HempepbIBHOrO ydeOHOTo mpoliecca
HE0OXO0IMMO OCTaBUTh BKIFOUEHHBIMH TOJIBKO HE00X0IMMOE 000pyJ0BaHHUE.

4. HAUMEHOBAHMUE JIABOPATOPHBIX PABOT

HaumeHoBaHue J1ad0paTOpHBIX padoT

Ne i/m HaumeHoBaHue Ja0opaTOpHbIX PpadoT, HX KpaTKoe
coJiep:KaHue

1 Tema 1. MeTozb! U cpeicTBA CUCTEMHON MHKEHEPUH
Meroasl U cpeAcTBa CUCTEMHOM WHXKEHEPUH. TEeXHOJIOTHH
CUCTEMHOM WHKEHEPHH. OYyHKIIMOHAIbHBIE u

TEXHOJIOTHUECKHE  TpeOoBaHHS K  WH(POPMAIMOHHBIM
cucreMaM. MeTo10J10Tuu paboThl C JaHHBIMU U 3HAHUSMU.

2 Tema 2. HWHcTpyMmeHTanbHOe oOecnedeHue CUCTEMHOU
UHXXECHEPUU

HNHucTpyMeHTanpHOE O0ecrieueHne CHUCTEMHOW WH)KEHEPHUH.
@OyHKIMOHAIBHBIE M  TEXHOJOTMYeCKHe TpeOOBaHUS K
MH(OPMALIMOHHBIM CUCTEMaM.

3 Tewma 3. OOpaboTKa JaHHBIX B MHKCHEPHBIX pacyeTax

4 Tewma 3. [IpuMeHeHNE TPUHIIMIIOB CHUCTEMHOW MHKXEHEPHUH B
MIPOEKTUPOBAHUN UH(POPMAITMOHHBIX CUCTEM

Pa3paboTka TEXHMYECKOTO 3a/JaHus Ha MPOEKTHPOBAHHE
MH(POPMALIMOHHOM CUCTEMBI. AHanus CTPYKTYpPBI
MH(OPMALIMOHHON CHUCTEMBl. ApPXUTEKTYPHBIH MOIAXOA K
YIIPABJICHUIO )KU3HEHHBIM LIMKJIIOM B CUCTEMHOM MHXKCHEPUH.
ﬂeﬂTeHBHOCTHLIe moaAxo/Jibl K  YyHOpPaBJICHUIO IKU3HCHHBIM
LIUKJIOM B CHUCTeMHOI uHxeHepuu. PLM-monenu.

CpenctBa  CTPYKTypHOrO — aHanu3a  HMH(OPMAIMOHHBIX
cucteM. MeTtomonoruu (PyHKIIMOHAIBHOTO MOJEITMPOBAHUS.
Mogenu npeaMeTHsIX o0nacteil MHOOPMAIIMOHHBIX CHCTEM.
Mertononorust  aHanu3a  OM3HEC-TIPOLIECCOB  NPEIMETHOM
obiactu Ha ocHoBe cranaapToB IDEF.

5 Tema 4. CucremHbIi WHXXUHUPUHT IIPOEKTa
MH(OPMALMOHHON CUCTEMBbI

WNHcTpyMeHTbl  pa3paboTKM  MH(OPMALMOHHBIX  CHCTEM.
Copep:kaHue 3TarnoB npoiecca pa3padboTKu HHPOPMAITMOHHBIX
cucteM M TexHosorui.  Metogonorun  pa3paboTKu
MIPOrPaMMHOTO 0OECIICUCHHSI.

5. COAEPKAHUE JJABOPATOPHBIX PABOT

JlabopaTropnasi pabora 1. [IpumeHeHHe NPUHIIUIIOB CHCTEMHOI UHKEHEPUM B
NMPOEKTHPOBAHNT HHPOPMAIMOHHBIX cHcTeM. Pa3paboTka TeXHHYECKOT0 3a1aHHUsA
HA MPOEKTHPOBaHNEe HH(POPMANIMOHHON CHCTEMBI

Heab pa0doThbI: COCTaBUTH M MPOAHATIM3UPOBATH TPeOOBaHMS K HHPOPMALMOHHOM
cucTeMe; pa3padoTaTh TEXHUIECKOE 3a/IaHNe Ha TIPOCKTHPOBAaHNE NH(OPMAIIMOHHON CUCTEMBI.



OcHoBBI TEOpUH

[IpoGnembl, KOTOpBIE TPUXOAWUTCS pelIaTh CIEMUATUCTaM B TIPOIECcCe CO3MaHHS
IPOrpaMMHOr0 oOecreyeHus, O4eHb cIoXHbl. IIpupoga »Tux mnpobiem He Bcerjga scHa,
ocoOeHHO ecnM pa3pabaTeiBaeMasi TporpaMMHasi CHCTeMa HHHOBAIMOHHAas. B wacTHoOCTH,
TPyAHO 4YETKO OMHUCAaTh Te JEHCTBHsA, KOTOpBIE JOJDKHA BBINOJHATH cucTeMa. OmnucaHue
(GYHKIIMOHATIHHBIX BO3MOXKHOCTEH W OTpaHUUYCHHH, HAKJIAJbIBAEMBIX Ha CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSAMH K 3TOW CHUCTEME, a caM mpoliecc (GopMUupoBaHMs, aHAINU3a, TOKYMEHTUPOBAHUS U
MIPOBEPKHU ATUX (YHKIIMOHATIBHBIX BO3MOXKHOCTEN U OTpaHUYEHUH — pa3paboTKON TpeOOBaHUIA.

TpeboBaHus MOJPa3ENAIOTCA HAa MOJIB30BATENbCKUE M CUCTeMHbIE. [losib30BaTenbcKue
TpeOOBaHUS — JTO ONWCAaHWE Ha ECTECTBEHHOM s3bIKe (TUTFOC TOSICHSIONINE JIHarpaMMbl)
(GyHKIUH, BBIMOIHAEMBIX CHUCTEMOW, W OTpaHMYCHHH, HaklaJpiBaeMbix Ha He€. CucTeMHbBbIC
TpeOOBaHUSI — JTO OMHCAHUE OCOOCHHOCTEW CHUCTEMBI (apXUTEKTypa CHUCTEMBI, TpeOOBaHUS K
napamerpaM oO0OpYJIOBaHHS U T...), HEOOXOMUMBIX A7l 3PPEKTUBHON peann3anuu TpeOOBaHHIA
TIOJTb30BATEIIS.

Pa3paborka TpedoBanmii

Pa3paboTka TpebGoBaHUII — 3TO MPOIECC, BKIIOYAOIINN MEPOMPHUATHS, HEOOXOAUMBIC
JUIS CO3JaHHMS U YTBEPXKACHUA JOKYMEHTA, COJACpXkAIIEro CHEMU(PUKALINI0 CHCTEMHBIX
TpeOoBaHuil. PaznuuatoT yeThlpe OCHOBHBIX 3Tara mpolecca pa3padoTku TpeOoBaHMI:

- aHaJN3 TEXHUYECKOU OCYIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- ¢opMHUpOBaHUE U aHATN3 TPEOOBAHMIA,

- crienuupoBaHre TPeOOBAHUI U CO3aHUE COOTBETCTBYIOIICH JOKYMEHTAIUH,

- aTTecTaIus dTHX TPCOOBAHMIA.

Ha pucynke 1.1 moka3aHbl B3aUMOCBSI3M MEXKAYy OTUMH JTallaMd M PE3yJIbTaThI,
COTIPOBOXKTAFOIINE KX ATaIl Ipoliecca pa3padOTKH CUCTEMHBIX TPEOOBaHHIA.

AHanuz
OCYLECTBMMOCTH

DopMUpoBaHME
H aHanuz

TpebosaHMii

L 4 Creundmumnpoeanmre
TpeboBaHui
Otyer 0B

OCYLEeCTBUMOCTH

CO34aHWA CHUCTeMBl ¥ AT"ECTallﬁﬁv
lpeﬁosa HHM

Mogenw cucTemsl

A 4

Monb3oBaTenscKkue
W CUCTEMHLIE
TpeGosaHwa

HokymeHTaywa co
cneynduradmnei
TpebosaHuiA

Yy

Pucynok 1.1 - Tlpouecc pazpaboTku TpeboBaHuM

Ho mockonbky B mporiecce pa3pabOTKM CHCTEMbl B CHIY Pa3HOOOPA3HBIX MPHUYHH
TpeOOBaHUS MOTYT MEHATHCS, YIpaBlieHHE TpPeOOBAaHUAMHU, T.€. TIPOLECC YIPaBICHUS
U3MCHEHHMSMH CHCTEMHBIX TpPeOOBaHWiA, SBJISCTCS HEOOXOJMMOW COCTABHOM  YacThIO
JESTELHOCTH TI0 UX pa3padoTKe.



®opMHUpOBaHHE U AHAJIN3 TPeOOBaAHUIT

Crenyrommm 3TamoM TIpoliecca pa3pabOTKH TpeOoBaHUM sBIsAeTCS (OPMHUPOBAHUE
(ompeneneHue) U aHATU3 TPEOOBAHUIA.

O06oOmennas Mozenp Tpoiecca (HOpMUPOBaHUS W aHajdu3a TpeOOBaHMI TMOKa3aHa Ha
pucynke 1.2. Kaxngas opraHuzanus HCHOJb3YyeT COOCTBEHHBIM BapHaHT 3TOM MOJENH,
3aBUCSIIUN OT ‘“MeCTHBIX (DaKTOpOB”: OMbITa PabOTHI KOJJIEKTHBA pPa3pabOTYMKOB, THIIA
pa3pabaTbIBa€MOil CUCTEMBI, UCTIOIb3YEMBIX CTAaHAAPTOB U T.JI.

Hauano —eee
npoyecca Creynguyvposarue
- o Tpebosanmii
Mposepka e ——

; : TpeboBaHui ‘:—

AHanW3 npeAMeTHoIl Onpegenexie [JlokyMeHTauma

) obnacti | ApUOpHTETOB CHCTEMHBIX
TpeGosaHui

h

. le PaapeweHue
CBop Tpebosatmit ApeTAEOpeusl

Knaccudmrayua

TpebogaHui

Pucynok 1.2 - IIponecc popmupoBanus u aHaiau3a TpeOOBaHUN

[Iponece hopmupoBanus u aHanu3a TpPeOOBAHUI MPOXOIUT Yepe3 PsAJ] ITATIOB.

1. Ananu3 mpeaMeTHON o0nacTu. AHAIUTUKU JOJDKHBI U3YyYUTh MPEIMETHYIO 00JIacTh,
rze OyeT SKCILTyaTHPOBATHCS CHCTEMA.

2. Coop TpeboBaHU. DTO TIPOILECC B3aUMOJCHCTBUSA C JHUIAMHU, (HOPMHUPYIOIIUMH
TpeboBanus. Bo BpeMs 3TOT0 mporecca mpoaosnKaeTes: aHaaIu3 IpeAMETHON 00JIacTH.

3. Kimaccudukanus tpedboanuii. Ha stom srtame OechopmeHHbId HabOp TpeOoBaHUM
peoOpas3yeTcs B JIOTHYECKU CBS3aHHBIC TPYIIILI TPECOOBAHUIA.

4. Pazpemenue mnpotuBopeunii. be3 comHeHus, TpeOOBaHHMS MHOTOYMUCICHHBIX JIHII,
3aHATHIX B Tpollecce GOpMHUpPOBaHUS TpeOOBaHMIA, OyIyT MPOTUBOpeUYMBBIMUA. Ha 3TOM 3Tame
OTIPE/ICTISIOTCS U pa3pelatoTcsi MPOTUBOPEUHs Pa3IMYHOTO PoJia.

5. Haznauenne npuoputeToB. B mobom Habope TpeOoBaHUI OMHU W3 HUX OyIyT Ooliee
BaXKHBI, 4eM Jpyrue. Ha »ToM »Tame COBMECTHO ¢ JullaMd, (GOPMHUPYIOIIMMHU TpeOOBaHMUS,
OTIpEIEIIAIOTCS. HanboJiee BaXKHbIE TPEOOBAHUSI.

6. IIpoBepka  TpebGoBanmii. Ha  »ToM  »Tame  ompenensercs WX  IOJHOTA,
MOCJIEIOBATEIBHOCTD U HETTPOTHBOPEUYUBOCTb.

[Tpouecc dhopMupoBanus U aHanu3a TPeOOBAHHUM IUKIMYECKUN, ¢ OOpaTHON CBA3BIO OT
OJTHOTO 3Tamna K Apyromy. LIukia HauMHaeTcs ¢ aHanM3a MpeIMETHOW 00IacTH M 3aKaHYMBACTCS
npoBepkoil TpeboBanuii. [loHnmanue TpeOoBaHUII TpeaIMETHOW O0OIACTH YBETUYMBAETCS B
Ka)XJIOM LIUKJIe rporecca (GOpMUPOBaHUS TPEOOBAHUIA.

PaccMoTpuM Tpu OCHOBHBIX MOAX0Aa K (OpMHpOBaHHIO TpeOOBAHUN: METO/,
OCHOBAHHBIN HA MHOYKECTBE OMOPHBIX TOUYEK 3PEHUS, CIICHAPUH U dTHOTpapUIeCKUl METO/T.

OnopHble TOYKH 3peHust

[loaxon ¢ ncnonb30BaHMEM pa3IMUYHBIX OMOPHBIX TOUEK 3peHMs K pa3zpaboTke TpeOoBa-
HUI NpU3HAeT pa3nyHble (ONOPHbIE) TOUKH 3pEHUs Ha MPOOJIEMY U UCHOJIb3YET UX B KauecTBe
OCHOBBI TIOCTPOEHHSI W OpraHH3alMy Kak mporecca (GpopMupoBaHHs TpeOOBaHWM, Tak W He-
MOCPEJICTBEHHO CaMUX TPeOOBaHUIA.

Pa3znuunble MeTo1bI IpeUIaratoT pa3Hble TPAKTOBKU BbIpaskeHUs "Touka 3peHus". Touku
3peHHs] MOKHO TPAKTOBATh CIEAYIOLUIMM 00pa3oM.

1. Kak uctounuk wuH(}OpMamuum O CHCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBe
OINOPHBIX TOYEK 3PEHUs] CTPOMTCS MOJENb CO3JAaHUS M UCIOJIb30BAaHUS JaHHBIX B cucreMe. B



nporecce GopMUPOBaHUS TpeOOBaHUN OTOMPAIOTCS BCE TaKHE TOUYKM 3pEHUs ( M Ha UX OCHOBE
OTIpE/IETISIOTCS JJaHHbIE), KOTOpble OyAyT CO3/1aHbl MM MCIOJIb30BaHbl MPU pabOTe CUCTEMBI, a
TaKxke crocoObl 00pabOTKM ITHX JTaHHBIX.

2. Kak cTpykTypa npeacTaBieHUl. B 3TOM ciydyae TOYKHM 3pE€HHsS] pacCMaTpUBAIOTCS Kak
oco0asi yacTb MoJieNMd cHucTeMbl. Hampumep, Ha OCHOBE pa3MYHBIX TOYEK 3pPEHHS MOTYT
pa3pabaThIBaThCsl MOZENN ""CYIIHOCTh-CBSI3b", MOJIENTM KOHEYHOTO aBTOMATa H T.1.

3. Kak mosiydarenu CHUCTEMHBIX CEpPBUCOB. B 3TOM ciy4yae TOUKM 3pEHUS SBISIFOTCS
BHEUIHUMH (OTHOCUTEIBHO CHUCTEMbI) MOJy4yaTeNlssMU CHCTEMHBIX CEpBUCOB. TOYKM 3peHus
MIOMOTAIOT ONPEICNTUTh JaHHbIe, HEOOXOJUMBbIC JUIS BBIMOJIHEHHUSI CUCTEMHBIX CEPBHUCOB MM UX
yIpaBleHUs.

Haubonee 3¢h(hekTHBHBIM MOAXO0/IOM K aHAJIN3y TaKUX CHCTEM SIBIISCTCS MCIOJIb30BaHUE
BHEUIHUX  OMOPHBIX TOYeK 3peHus. Ha ocHoBe »93TOro moaxoda  paspaboTaH
metoa VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue TtpeGoBaHuil Ha
OCHOBE TOYEK 3peHus) mia (opmupoBaHuss W aHaiu3a TpeOoBaHWU. (OCHOBHBIE JTallbl
Meroaa VORD noka3zanbl Ha pucyHke 1.3.

1. Unentuduxamuss  ToOueKk  3peHMs, TMOJIY4alOUIMX  CHCTEMHBIE  CEpBUCHI, U
UJACHTU(PUKAIMS CEPBUCOB, COOTBETCTBYIOIINX KaXKIOH TOUKE 3pCHHUS.

2. CTpyKTypHpOBaHUE TOYEK 3pEHHS] — CO3JaHHME HEPApXHUM CTPYNIUPOBAHHBIX TOYEK
3peHus. OOIIeCHCTEMHbBIE CEpBUCH MPEJOCTABIIAIOTCS 00Jee BBHICOKUM YPOBHSM HEPApXUU U
HACJIETYIOTCSI TOUKaMH 3PEHUS HUBILIETO YPOBHSI.

3. JIOKyMEHTHpPOBaHUE OMNOPHBIX TOUYEK 3pPEHMS, KOTOPOE 3aKIIIOYAETCsI B TOYHOM
ONHCAaHUU UAECHTU(UIIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OToOpakeHne CUCTEMbl TOUEK 3pEHHs, KOTOpast MOKa3bIBaeT CUCTEMHBIE OOBEKTHI, OIl-
peneneHHble Ha OCHOBE MH(OPMAIIMY, 3aKJIFOUEHHON B OMIOPHBIX TOYKAaX 3pEHUSI.

HagHTigmeausn
TOMEL 3Pk y

T DOCYMEHTHPOBRHWEY,
TOMEK B0 TOHEE JDEHHR y.

Pucynok 1.3 - Meron VORD

Orobpaxesms

CHCTEME TOYSK :L;-emm

i

[Ipumep. Paccmorpum ucnonpzoBanue Merona VORD Ha mepBbIX Tpex LIarax aHajiausa
TpeOOBaHUH 7151 CUCTEMBI CHCTEMBI OJICP)KKH 3aKa3a M yueTa TOBapoB B OakaseiiHoil naBke. B
OakaJeifHo! JTaBKe ISl KaKAO0TO ToBapa (PUKCHUPYETCS MECTO XpaHEHUs (OIpeieieHHas MoJka),
KOJINYECTBO TOBapa M ero moctaBmuK. CucTemMa MOAJIEPKKU 3aKa3a M yueTa TOBApOB JOJDKHA
obecrieunBaTh J00aBiIeHWE WHPOPMALMKM O HOBOM TOBape, HW3MEHEHHWE WM YJaJieHHe
uHpopManmu o0 HUMEIoLIeMCsl TOBape, XpaHeHue (JoOaBieHHEe, W3MEHEHHE U YJalIeHUe)
MHPOpPMALIMK O TIOCTABIIUKAX, BKJIIOYAlOUIeld B ceOs Ha3BaHWE (UPMBI, €€ aapec U TelaedoH.
ITpu momoIM cucTeMBbl COCTABISAIOTCA 3aKa3bl MocTaBIIMKaM. Kaxaplil 3aka3 MOXKeET coepkaTh
HECKOJIKO MO3MINH, B K&KIOW MO3UITNH YKA3bIBAIOTCSI HAMMEHOBAHHE TOBAPa U €T0 KOJIUIECTBO
B 3aka3e. Cucrema no TpeOOBaHUIO MOJIB30BaTENs POPMUPYET U BBIJAET HA MeYaTh CIEAYIOIIYIO
CIIPaBOYHYIO UH(POPMALIUIO:

- CIIUCOK BCEX TOBAPOB;

- CITUCOK TOBAPOB, UMEIOINXCS B HATUYNH;

- CIIUCOK TOBAPOB, KOJIMYECTBO KOTOPHIX HEOOXOIMMO MOIOJIHUTS;

- CITUCOK TOBAPOB, TIOCTABIISIEMBIX JJAHHBIM ITOCTABITKOM.

[lepBbIM m1aromM B (OPMHPOBAHUU TPEOOBAHUM SBISETCS WACHTU(DHUKALMS OMOPHBIX
Touek 3peHus. Bo Bcex meromax (popmupoBanus TpeOOBaHMI, OCHOBAaHHBIX Ha WCIOJIH30BAHUU
TOYEK 3PEHUs, HadajabHasg WACHTU(UKAIMS sBIseTcs Haubosee TpyaHOM 3amaueil. OauH U3
MOJIXOJIOB K MICHTHU(PHUKAIUN TOYCK 3PCHUS — METOJ| "'MO3rOBOH aTtaku', KOTJaa OMpPEeIeIITIOTCS
MOTEHIMAJIbHbIE CHUCTEMHBIE CEPBHUCHI M OpraHU3alM{, B3aMMOJEHCTBYIOLIME C CHCTEMOM.
OpraHusyercs BCTpeYa JIMI, Y4YacTBYIOIIMX B (OPMHPOBAHWMH TPeOOBaHWI, KOTOpHIE



IIpeIaratoT CBOM TOYKH 3PEHHA. DT TOUYKM 3pEHUS NPEACTABISAIOTCS B BHJE AMATPAMMBI,
cocTosiIel U3 psfa KpyroBbix obOyacTeil, 0ToOpaskaloluX BO3MOXHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii araku" HEOOX0IUMO WACHTU(PHUIIMPOBATH MOTEHIMATIbHbBIE OMOPHBIC TOUKH

3peHus,

CUCTCMHBIC

CEPBUCHI,

BXOJIHEIE

JTaHHEBIE,

YIpaBJISAIONIME COOBITUS U UCKITIOUUTENbHBIC CUTYallUH.

Crnenyromeit cramuelr mporecca (GopmupoBaHus TpeOoBaHUN OyaeT uaeHTU(HUKAIUS
OMOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokazaHel B BUJE TEMHBIX KpYroBBIX obOiacteil) u
cepBHCOB (TOKa3aHbl B BHJE 3aT€HEHHBIX oOiactel). CepBUCHI JOKHBI COOTBETCTBOBATH
OMOPHBIM TOYKaM 3peHHs. Ho MoryT OBITh CEpBHCBHI, KOTOpbIE HE IIOCTaBJIE€Hbl MM B
COOTBETCTBHE. DTO O3HAYAET, YTO HA HAYAJIILHOM JTare "MO3roBOW aTakh' HEKOTOPBIE ONOPHBIE
TOYKH 3pEHUS He ObUIM WACHTU(PHUIIMPOBAHBI.

B
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Pucynok 1.4 - JlnarpamMmma uaeHTU(UKALIUN TOUEK 3PCHHUS

1.1

IIOKa3aHO

pacrpeeneHue

CEpBHCOB

JJIA

TpeboBaHus,

HEKOTOPBIX

I/IHCHTI/I(bI/ILII/IpOBaHHLIX Ha PUCYHKC 1.4 Touek 3pCHUH. OI[I/IH U TOT K€ CCPBUC MOKET OBITh
COOTHECCH C HCCKOJIBKUMH TOYKaMH 3pCHUS.

Tabmuma 1.1 - CepBUCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS

KJIMEHT NMOKyIaTeJ | MOCTOSIHH | TOBap NOCTABIIM | MpoAaBen | aAMHMHUCT
b bl K partop
noKynareJi
b
[Ipoepka | 3anecenue | [lomyuenue | [Ipuem 3anecenue | [Ipomaxa Hoctyn k
HaJIN4Us B CITUCOK CKHJIKH TOBapa B 0a3y TOBapa Oaze
TOBapa KIIMEHTOB JTAHHBIX JTAHHBIX
ITokymnka ITonyuenue | 3aneceHue ITeuats IIposepka
TOBapa uHdopmair | B 6azy yeka CTATUCTUKH
uu JTAHHBIX
[Tonyuenue Hasznauenn Hoctyn k [Iepeomnpen
yeka € LICHbI KaTajory eJIeHne
LICHBI
3aka3 [lepeonpen ITpoeepka | Odopmien
TOBapa eJIeHHE HaJIN4HUs ue 3aKkasza
LIEHBI TOBapa




3aHeceHue «IToxynaem Odopmiten | ITewats
HOKYTIaTeI BII WU ue 3aKaza 3aKaza
S ¥ CyMMBI «HEeNoKymna MOKyTIaTes

TIOKYTIKA B eMBIi1» 10

6azy TOBap

JIAHHBIX

Wudopmanusi, W3BJICYCHHAS W3 TOYEK 3PEHUS, WCIOJB3YeTCs IS 3aroJHEHUS (Gopm
1a0JIOHOB TOYEK 3pPCHHMS W OpPraHM3allid TOYEK 3PCHUS B HEPAPXUIO0 HACICIOBaHUA. DTO
MO3BOJISICT YBUACTH OOIIME TOUYKH 3PCHUSI U MIOBTOPHO MCIOJIB30BaTh HHPOPMAIIHIO B UEPAPXUH
HacJIC10BaHUA. CepBI/ICBI, JAaHHBIC U YIIPpAaBJIAIOIIAA I/IH(i)OpMaI_II/ISI HaCJICAYIOTCA IMOJAMHOXKCCTBOM
Touek 3peHus. Ha pucyHke 1.5 moka3aHa dYacTh HMEpapXWu TOYEK 3PCHUS JUISL CHCTEMBI
MOJIJICPKKH 3aKa3a M yyeTa TOBapOB.

Bce TouKK 3peHMa

MOCTaBLWMWE COTPYOHHEH ‘ HAMEHTH ‘ ToBap
HOHCYABTaHT AAMHHKHCTRATO noORyNaTenb ‘ NMotTORHHBIA

noxynarene

Pucynok 1.5 - Mepapxus Touek 3peHus

ATTecTranus TpedGoOBaHMIl

ATTecTranys  JOJDKHA — NPOJEMOHCTPHPOBATh, dYTO  TPEeOOBaHUS  JIEHCTBHUTEIBHO
OIPENEIIAIOT Ty CUCTEMY, KOTOPYIO XO4eT MMeTh 3aka3uuk. [IpoBepka TpeOoBaHUI BakHa, Tak
Kak omuOKM B creru(pukanuu TpeOOBaHNWN MOTYT MPUBECTU K MEPEIEITKE CUCTEMBI U OOJIBIINM
3aTparaMm, eciau OyxyT OOHapyXeHbl BO BpeMs Ipoliecca pa3pabOTKM CHCTEMBbl WM IOCTe
BBEJICHUS €€ B KcITyaTannto. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHUH, HEOOXOIUMBIX JIJIS
yCTpaHeHUs OIIMOOK B TpeOOBaHUSAX, HAMHOIO BbIIIE, 4YeM HCIpaBlIeHHEe OLIMOOK
MIPOSKTHPOBAHUS WM KOJAMpOBaHWA. [IpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHWN OOBIYHO
BJI€YeT 3a cOOOM 3HAUMUTENbHbIE U3MEHEHUSI B CHCTEME, 110C/Ie BHECEHUS] KOTOPBIX OHA JOJDKHA
MIPOITH IOBTOPHOE TECTUPOBAHHE.

Bo Bpems nporiecca aTTecTaliy AOJKHBI ObITh BBIIOJIHEHBI PA3IUUHbIE TUIIBI IIPOBEPOK
TpeOoBaHUI.

1. IlpoBepka mpaBuiabHOCTH TpeOoBaHMi. [lonb30BaTeNlb MOXKET CUMTATh, YTO CHCTEMA
HeoOXonuMa Ui BBITIOJTHEHUST HEKOTOPBIX OIpeneseHHbIX (yHKuuid. OHAKO ManbHeHIme
pasMBIIUICHUS M aHAJIU3 MOTYT INPUBECTH K HEOOXOIMMOCTH BBEAEHHUS JOIMOJHHUTEIbHBIX MU
HOBBIX (yHKIMA. CHCTEMBl TpEeJIHA3HAYEHBI U Pa3HBIX II0JIb30BATENeH C pa3IHIHBIMU
MOTPEOHOCTSIMU, M TO3TOMY Habop TpeboBaHui OyneT NpeAcTaBlsATh CO00M HEKOTOPBIN
KOMITPOMHUCC MEXIy TPeOOBaHUSIMH TOJIH30BATENICH CHCTEMBI.

2. IlpoBepka Ha HempoTuBOpeunBOCTh. Crienudukanus TpeOoBaHUM He JOJKHA
colepkaTh MPOTUBOpPEUMid. ITO O3HAYaeT, YTO B TpPeOOBAHUSAX HE JOJDKHO OBITh
POTUBOPEYALIUX JAPYr IPYTry OTPaHWYECHUN WM Pa3IMYHbIX OINUCAHUNH OJHOM M TOH ke
CUCTEMHOH (YHKIIUH.

3. IlpoBepka Ha noaHoTy. Cnenudukanus TpeOoOBaHUN JOJKHA ColepkKaTh TpeOOBaHMUs,
KOTOPBIE ONPEACTSAIOT BCE CUCTEMHBIE ()YHKIIMU M OTPAHWYCHUS, HaJlaraeMble Ha CHCTEMY.



4. IlpoBepka Ha BBINIOJHUMOCTb. Ha OCHOBE 3HaHMA CYIIECTBYIOIIMX TEXHOJIOTUI
TpeOOBaHUS JIOJKHBI OBITH MPOBEPEHBI HA BO3MOXKHOCTh UX PEAJHLHOTO BBIMOJIHEHMS. 37€Ch
TaKXe MMPOBEPSIOTCS BO3MOXKHOCTH (PHAHCUPOBAHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymiecTtByeT psii METOAOB aTTecTalluu TpeOOBaHUM, KOTOpPbIE MOXHO HCIIOIb30BaTh
COBMECTHO WJIM KaX/IbIil B OTAEIBHOCTH.

1. OG30p TpeboBanuii. TpeOGoBaHMS CHCTEMHO aHATM3UPYIOTCS PEIICH3CHTaMHU.

2. Ilporotunuposanue. Ha 3Tom 3Tarne NpoTOTUII CUCTEMBI IEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BaTENSIM U 3aKka3uuky. OHM MOTYT SKCIIEPUMEHTHPOBATh C ATHUM MPOTOTUIIOM, YTOOBI
yOeaUTHCS, YTO OH OTBEYALT UX MOTPEOHOCTSIM.

3. 'enepanmsi TecToBBIX clieHapueB. B waeane TpeOoBaHWSA JOKHBI OBITH TaKWMH,
YTOOBI MX PeaNTH3aLUI0 MOKHO OBLIO poTecTUpoBaTh. Eciu TecThl /Ui TpeOoBaHuil pazpabaThl-
BalOTCA KaK 4YacTh MpoIlecca aTTeCTalluH, TO YacTO 3TO MO3BOJSET OOHApYKUTh MpPOOJIEeMBbI B
cneuudukanuu. Ecnu Takue TecThl CI0XKHO WJIM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HauaeT, YTo TPeOOBAHUS TPYAHO BBINOJIHUTH U IOITOMY HEOOXOAMMO UX MEPECMOTPETb.

4. ABTOMaTHU3UPOBAHHBII aHaJIN3 HenpoTuBopeunBocTu. Ecin TpeOOoBaHUS
MPEJICTaBICHbl B BHJE CTPYKTYPHbIX WIH (GOPMalbHBIX CHUCTEMHBIX MOJETeH, MOKHO
UCIONB30BaTh HMHCTpyMeHTanbHble CASE-cpencTBa 1711 NPOBEPKH  HENPOTHUBOPEYMBOCTH
Mozeneil. [ aBToMaTHU3UpOBaHHOM MPOBEPKU HEMPOTUBOPEUYMBOCTU HEOOXOAMMO MOCTPOUTH
0a3y maHHBIX TpeOOBaHMH W 3aTeM MPOBEPUTH Bce TpeOOBaHUS B JTOM 0asze JaHHBIX.
AnanuzaTtop TpeOOBaHUI TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUUSIX.

[Tonp30BaTenbCKHE U CUCTEMHBIE TPeOOBaHMUS

Ha ocHOBaHMM MOJTy4YEHHBIX MOJEJIEH CTPOSTCS MOJIb30BaTEIbCKUE TPEOOBaHUS, T.€. KaK
ObUIO CKa3aHO B Hayaje OMMCAHHWE HA €CTECTBEHHOM S3bIKE (DYHKIIMH, BBIITOIHAEMBIX CUCTEMOI,
Y OTPAHUYCHUM, HAKJIaAbIBAEMbIX Ha HEE.

[Tonp30BaTenbckue TpeOOBAaHUS JIOJKHBI ONMCHIBATH BHEIIHEE MOBEICHHE CHCTEMBI,
OCHOBHBIE (DYHKIIMU U CEPBUCHI NMPEAOCTABISIEMbIE CUCTEMOM, €€ HeYHKIIMOHAIbHbBIE CBOICTBA.
Heo6xonuMo BBIIETUTH ONMOPHBIE TOUKH 3pEHUSI U CTPYIIHUPOBATh TPEOOBAHUS B COOTBETCTBUHI
¢ HumH. [lonb3oBarenbckue TpeGoBaHUS MOXKHO OPOPMUTH KaK MPOCTHIM MEpEUUCICHUEM, TaK U
UCIIOJIb3YSl HOTALMIO BAPUAHTOB HUCIIOJIb30BaHUS.

Jlanee cocTaBisArOTCS CUCTEMHBIC TpeOoBaHusA. OHU BKITFOYAIOT B CEOSI:

1. TpeGoBaHus K apXUTEKType cUcTeMbl. Harpumep, 4nciio u pa3MerieHue XpaHWIUIL |
CEpPBEPOB MPUIIOKEHHUMN.

2. TpeboBanus k mapamerpaM oOopynoBaHus. Hampumep, wactoTa MpoIECCOPOB
CEpBEPOB U KIUEHTOB, 00BbEM XpaHWJIUIL, pa3Mep ONEepaTUBHONW U BHUEO MaMSTH, MPOMYyCKHas
CIIOCOOHOCTB KaHaJIa U T.JI.

3. TpeboBanus k mnapamerpaMm cucTembl. Hampumep, BpeMsi OTKJIMKAa Ha JIEHCTBUE
MOJIb30BaTeNsl, MaKCUMaJIbHBIA pasMmep mepeaaBaeMoro (Qaiina, MakCUMallbHasi CKOpPOCTh
nepeayu JaHHBIX, MAKCUMAaJIbHOE YUCIIO OJJHOBPEMEHHO pabOTaroNIMX MOJb30BaTEeNeH U T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY HHTepdeiicy.

5. TpeboBanmst K  CTpyKType  cucteMbl.  Hampumep,  MacmrabupyemocTs,
pacnpenesnéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.

- MaclITabUpyeMOCTh — BO3MOXHOCTb PACIpPOCTPAHEHHS CHUCTEMbI Ha OOJbIIOE
KOJIMYECTBO MAIllMH, HE MPHUBOAMIAS K MOTepe paboTocrnocoOHOCTH U 3((HEKTUBHOCTH, MPHU
3TOM CHOCOOHOCTH CHCTEMBbI HapallMBaTh CBOK MOILIHOCTh JOJDKHA OIPEAETSAThCS TOJIBKO
MOIITHOCTBIO COOTBETCTBYIOIIETO alllapaTHOro0 00ecreueHHsl.

- pacIpeneNieHHOCTh - CHCTEeMa JIOJDKHA TOJIepKUBAaTh paclpefeiéHHOEe XpaHEHUe
JTAaHHBIX.

- MOAYJIBHOCTb - CCTEMA JIOJKHA COCTOSATH M3 OTAEIbHBIX MOAYJEeH, HHTErPUPOBAHHBIX
MEXTy COOOM.

- OTKPBITOCTh - HaJU4Me OTKPBITBIX HHTEp(EcoB s BO3MOXKHOM 10OpabOTKH U
UHTETPaLMH C JPYTUMH CUCTEMAMH.



6. TpeboBaHus MO B3aUMOJICHCTBUIO U MHTETpAllUU C JPYrMMU cucteMamu. Hampumep,
WCIIOJIb30BaHNE OO0mIe 0a3bl JaHHBIX, BO3MOXKHOCThH IIOJYYEHHUS JaHHBIX W3 0a3 JaHHBIX
ONPEACIIEHHBIX CUCTEM U T.J.

Texnuueckoe 3aJjaHue

TexHudyeckoe 3agaHHe MPENCTaBIseT Co00M TOKYMEHT, B KOTOPOM C(HOPMYIUPOBAHBI
OCHOBHBIC 1I€JTH Pa3paboTKH, TPEOOBaHUSI K MPOTPAMMHOMY TPOIYKTY, OMpPEAEIECHbI CPOKH H
ATanbl pa3padOTKH U periiaMeHTUPOBAH MPOIECC TPUEMO-CIATOYHBIX UCTIBITAaHUN. B pa3zpaboTke
TCXHUYCCKOI0 3adaHusd y‘-IaCTBYIOT KakK HpC}ICTaBI/ITeHI/I 3aKa3ynKka, TaK H HpelICTaBI/ITCJ'II/I
UCTIONHUTENs. B OCHOBE ATOro JOKyMEHTa JieKaT UCXOAHBIE TPeOOBaHMS 3aKa3uHMKa, aHAIW3
HCpCJIOBI)IX )IOCTI/I)KCHI/Iﬁ TCXHHUKH, pGSYJ'II)TaTBI BBITTOJTHCHUA HaquO-I/ICCJIe)IOBaTeHBCKI/IX
paboT, MPeANPOCKTHBIX UCCISNOBAHUMN, HAYYHOTO IPOTHO3UPOBAHMS U T. TI.

Iopsinok pa3padoTKy TEXHUYECKOTO 3aaHUS

Pa3zpaboTka TEXHHYECKOTO 3aJlaHHsI BBIMOJHSACTCS B CIEAYIOUIEH MOCIE0BATEIbHOCTH.
[Ipexxne Bcero ycraHaBiIMBAIOT HAOOp BBIMOMHAEMBIX (YHKIUN, a Takke IepedeHb U
XapaKTePUCTUKM MCXOIHBIX JaHHBIX. 3aTéM ONPENENAIOT IEePEUYeHb pPE3yJbTaToOB, HX
XapaKTEPUCTUKH U CIIOCOOBI MTPEICTaBICHHUS.

Jlanee yTOuHSIOT cpefy (pyHKIMOHUPOBAHMS MPOTrPAMMHOIO 00ECIIeUeHHUs: KOHKPETHYIO
KOMIUIEKTAIIMIO U TIapaMeTpbl TEXHUYECKHUX CPEACTB, BEPCHIO HCIOJB3YEeMOM ONeparioOHHOMN
CHUCTEMBl M, BO3MOJKHO, BEPCHHM M IapamMeTpbl JAPYroro YCTAHOBJIEHHOIO IPOrPaMMHOIO
o0ecrniedeHusi, C KOTOPbIM MPEJCTOUT B3aUMOICHCTBOBATh OyAyIleMy IPOrpaMMHOMY IIPOAYKTY.

B cnyuasx, korga paspabareiBaeMoe MporpaMMHoe oOecrieueHHe coOMpaeT M XpaHUT
HEKOTOPYI0 HMH(pOpMAIMI0 WIM BKJIIOYAETCd B YNPaBICHHE KaKUM-IHOO TEXHUYECKUM
IpOIeCCOM, HEOOXOAMMO TAaKK€ YEeTKO PErIaMEeHTHPOBATh JEHCTBUS MpPOTpaMMbl B Cilydae
c00eB 000pyOBaHUS U IHEPTOCHAOKECHHUSI.

1. O6ume noaoxeHus

1.1. Texauuueckoe 3aganue oGopMmisIOT B cooTBeTcTBUU co ctanmaptom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. Jl;ist BHECEHHSI M3MEHEHUW U JOTIOJIHEHUH B TEXHUYECKOE 3aJHUE HA MOCIEIYIOIIUX
CTausIX Pa3pabOTKU MPOTrPaMMBbl WM MIPOrPAMMHOTO M3/€IHs BBIITYCKAIOT JONOJIHEHUE K HEMY.
CornacoBaHue W yTBEpXKJIECHUE JIOTOJHEHHS] K TEXHHYECKOMY 3a/laHUIO0 MPOBOJAT B TOM K€
MOPSZIKE, KOTOPBIN YCTAHOBJIEH Ul TEXHUUECKOTO 3aJaHMs.

1.3. TexHnuyeckoe 3alaHue JOJKHO COAEPKaTh CIAEAYIOIINE Pa3ieibl:

1) oOmue cBeneHuS,

2) Ha3HAYEeHHE U LENU COo37aHus (Pa3BUTHUS) CUCTEMBI,

3) xapakTepucTHKa 00bEKTOB aBTOMATU3AIIH;

4) TpeOOBaHUS K CUCTEME;

5) cocraB u coaepkaHue padoT MO CO3TAHUIO CHCTEMBI,

6) TOPSAAOK KOHTPOJISI ¥ IPUEMKHU CUCTEMBI;

7) TpebOBaHM K COCTaBY M COJAEPKAaHUIO PadOT MO MOATOTOBKE 0OBbEKTAa aBTOMATHU3AIMH
K BBOJly CUCTEMBI B JICHCTBUE;

8) TpeGoBaHuUs K JOKYMEHTHPOBAHUIO;

9) ucTouHUKHU pa3zpabOTKH.

B 3aBucuMocTH OT 0COOEHHOCTEH MPOrpaMMbl MIIM TPOTPAMMHOTO U3JENUS JOIMYCKaeTCs
YTOYHSTH COJIEp’KaHue Pa3ziesioB, BBOAUTH HOBBIE Pa3/ieibl WM OOBEAUHITH OTJCNIbHbBIE U3 HUX.
ITpy HEOOXOIMMOCTH JIOMYCKAETCsl B TEXHUUYECKOE 3aJJaHNe BKIIIOUATh MPUIIOKEHHS.

2. ConeprxaHue pasziesioB

2.1. B paznene «O0mmue cBeleHUs» YKa3bIBaIOT:

1) noTHOE HaMMEHOBAHKE CUCTEMBI U €€ YCIIOBHOE 0003HAaYCHHE;

2) mmdp TemMbl WU WUdp (HOMEp) 10ToBOPA;

3) HauMeHOBaHue  mpennpusTuil  (oObeAMHEHUH) pa3paboTyMKa W 3aKa3uuKa
(Tos1b30BaTeNs) CUCTEMBI M X PEKBU3UTHI;



4) nepeyeHb JOKYMEHTOB, Ha OCHOBAHHMU KOTOPBIX CO3/Ia€TCS CHCTEMA, KEM M KOrza
YTBEPKIACHBI 3TH JJOKYMEHTHI;

5) nnaHoOBBIE CPOKM Hayaja M OKOHYaHUs PabOTHI MO CO3/IaHUIO CUCTEMBI;

6) cBeieHHs 00 UCTOYHUKAX U Mopsike puHaHCUpOBaHUs padoT;

7) nmopsiiok 0OpMIICHUS U TPEIbSBICHUS 3aKa3UMKy Pe3yJbTaToB paboT MO CO3AaHUIO
CUCTeMbl (ee yacTeil), MO0 H3rOTOBJICHUIO M HaJaJKe OTAENbHBIX CPEACTB (TEXHUYECKHX,
MPOTPaMMHBIX, HH(POPMAIIMOHHBIX) U MPOTPAMMHO-TEXHUYECKUX (IPOTrpaMMHO-METOAMYECKUX )
KOMIUIEKCOB CHCTEMBI.

2.2. Paznen «Ha3Hauennme u uenu co3maHus (pa3BUTHSA) CHUCTEMBD» COCTOUT W3
MO/Ipa3esioB:

1) Ha3HaUEHME CUCTEMBI;

2) 1enu CO3aHMUs CUCTEMBI.

2.2.1. B mnonpasgene «Ha3HaueHue CUCTEMBD» YKa3bIBalOT BHJ AaBTOMAaTHU3UPYEMOM
nesTenbHOCT (yNpaBieHHe, MPOEKTUPOBAHUE U T. I.) M MEpedYeHb OOBEKTOB aBTOMATHU3alUH
(0O6BeKTOB), HA KOTOPBIX MPEINOJIAraeTcs €€ UCIOIb30BaTh.

2.2.2. B moapaznaene «llenu co3manusi CUCTEMBI» MPUBOJIAT HANMEHOBAHUS U TpEeOyeMbIe
3HAYEHUs] TEXHUYECKUX, TEXHOJOTMYECKUX, MPOU3BOJCTBEHHO-DKOHOMMUYECKUX WM APYTUX
nokasarteneil oO0beKTa aBTOMATHU3ALMM, KOTOpbIE JOKHBI OBITH JOCTUTHYTHI B pe3yJbTaTe
co3nanus MC, n yka3pIBaroT KPUTEPUH OLIEHKU JOCTHKEHUS LIETEH CO3aHUs CUCTEMBI.

2.3. B paznene «XapakTepucTUKN O0OBEKTa aBTOMATHU3AIUNY TIPUBO/IST:

1) kpatkue cBeneHUsT 00 OOBEKTE aBTOMATU3ALMM MM CCBUIKM Ha JOKYMEHTHI,
coJieprKaliye Takyo HHPOpMaIHIO;

2) cBenieHUst 00 YCIOBHSAX IKCIUTyaTalldM OOBEKTa aBTOMATH3AIMHM U XapaKTEPUCTUKAX
OKpY>KaroIleu cpebl.

[Ipumeuanue: [{ns CAIIP B pa3nene AONOJHUTENBHO MPUBOIAT OCHOBHBIE NTApaMETPhl U
XapaKTePUCTUKN 0OBEKTOB MMPOEKTUPOBAHMUS.

2.4. Paznen «TpeboBaHUS K CHCTEME» COCTOUT U3 CIEAYIONINX MOPa3/IeNioB:

1) TpebGoBaHMS K CHCTEME B LIETIOM;

2) TpeGoBaHusl K GYHKIIHSIM (3a/1a4aM), BBITIOTHIEMBIM CUCTEMO;

3) TpeboBaHMs K BUIaM 0O€CTICUCHUS.

CoctaB TpeOoBaHMH K cHUCTeMe, BKIIOYaeMbIX B JaHHbIM pazgen T3 nHa UC,
YCTaHABIMBAIOT B 3aBHUCHUMOCTH OT BHJA, Ha3HAYEHHUS, CHEHUPUUECKUX OCOOCHHOCTEH U
yCIOBUN (PYHKLIIMOHUPOBAHUS KOHKPETHOM CHUCTEMBl. B KakJoM mojpasjene NpUBOIAT CChIIKU
Ha nevictBytomue HT/, onpenensiomue TpeboBaHMsI K CHCTEMaM COOTBETCTBYIOIIETO BUA.

2.3.1. B nmonpasnene «TpeboBaHus K cCTEME B LI€JIOMY YKa3bIBAIOT:

- TpeOOBaHUs K CTPYKType U GYHKIIMOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHUS K YMCICHHOCTH M KBANIU(UKALMM TEepPCOHANa CHCTEMBbl U PEXHUMY €ro
paboTHI;

- IOKAa3aTeau Ha3HAuYCHUS;

- TpeOOBaHUs K HAJICKHOCTH;

- TpeGoBaHus OE30MaCHOCTH;

- TpeOOBaHUs K SPrOHOMUKE U TEXHUUECKON ICTETUKE;

- TpeOOBaHUS K TPAHCTIOPTAOETBHOCTH U1 HOABMKHBIX AC;

- TpeOOBaHUsl K JKCIUTyaTallid, TEXHUYECKOMY OOCITYXKHUBAaHUIO, PEMOHTY U XpPaHEHHIO
KOMIIOHEHTOB CHCTEMBI;

- TpeOOBaHUs K 3a1uTe MHPOPMALIMK OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA;

- TpeOOBaHUS IO COXPAHHOCTH WH(POPMALIUHU TIPU aBapHsIX;

- TpeOOBaHUS K 3allUTe OT BIMSHHS BHEIIHUX BO3JICHCTBUI;

- TpeOOBaHUS K MATEHTHOM YUCTOTE;

- TpeOOBaHUs MO CTAaHAAPTU3ALMHU U YHU(DUKALINN;

- IOTIOJTHUTEJbHbIE TPEOOBAHUS.

2.3.1.1. B TpeGoBaHUsX K CTPYKTYype U (QyHKINOHUPOBAHUIO CUCTEMBI IIPUBOJISIT:



1) mepeueHb MOJCUCTEM, UX HA3HAUEHHUE U OCHOBHBIE XapaKTEPUCTHUKU, TPEOOBaHMA K
YHCITy YPOBHEH UEpapXUU U CTETICHU LEHTPaIU3aIl[Ui CUCTEMBI;

2) TpeboBaHMs K CIIOCOOaM U CpPEeACTBAM CBSI3U JUIsl MH(OPMAIIMOHHOTO OOMEHa MEXTY
KOMITOHEHTaMH CHCTEMBI;

3) TpeboBaHUs K XapaKTEPUCTUKAM B3aUMOCBSI3€H CO3/1aBaeMOM CUCTEMBI CO CMEXHBIMU
cUCTeMaMH, TpeOOBaHHSA K €€ COBMECTUMOCTH, B TOM 4YHCIIe yKa3aHUs O crnoco0ax oOmeHa
uHpopMalueil (aBTOMaTHUECKH, IEPECHUTKOM TOKYMEHTOB, 110 Tene(oHy u T. I1.);

4) TpeOoBaHUs K pekuMaM (YHKIIMOHUPOBAHUS CUCTEMBI;

5) TpeGoBaHUs MO JUATHOCTUPOBAHUIO CUCTEMBI;

6) epCreKTUBbI Pa3BUTHSI, MOJIEPHU3AIUN CHCTEMBI.

23.1.2. B TpebOoBanuax K mokKazarensM HazHaueHuss MC mnpuBoasaT 3HaYCHHA
MapaMeTpoB, XapaKTePU3yIOIINE CTENIEHb COOTBETCTBUS CUCTEMBI €€ Ha3HAUCHHUIO.

Jlna UC ynpaBiieHus: yKa3bpIBaroT:

- IOMYCTUMBIE TIPEeJIebl MOJIEPHU3AIMH U Pa3BUTHUSI CUCTEMBI;

- BpPEMEHHbIE XapaKTEPUCTUKH, IPH KOTOPBIX COXPAHSAETCS] HA3HAYEHUE CUCTEMBI.

2.3.2. B mompaznene «TpeGoBanusi K BUIaM OOECIICUCHHUS» B 3aBUCHMOCTH OT BHJIA
CHCTEMBI MPUBOJAT TPEOOBaHMS K MaTeMaTn4eckoMy, HH()OPMAIIHOHHOMY, JIMHTBUCTHYECKOMY,
MPOrpaMMHOMY, TEXHHYECKOMY, METPOJIOTUYECKOMY, OPraHU3allMOHHOMY, METOJIMYECKOMY U
ApyTue BUIaM 00ecreueHHs CUCTEMBI.

2.3.2.1. Jlns MmaTeMaTU4ecKOro 0OecreyeH sl CUCTEMbl IPUBOJIAT TPEOOBaHUS K COCTaBY,
00J1acTH pUMEHEHHUs (OTpaHUYEHUs1) U CII0co0aM, UCIOIb30BAHUS B CUCTEME MAaTEeMaTHUYECKUX
METOJIOB M MOJIeJiel, TUIIOBBIX aJITOPUTMOB U aITOPUTMOB, MOAJIEKAIIUX pa3paboTKe.

2.3.2.2. ]Inga uHPOPMALIMOHHOTO 00ECIICUeHHs] CUCTEMbI PUBOJAT TPeOOBAHUS:

1) k cocTaBy, CTPYKType M CIoco0am OpraHU3alliy TaHHBIX B CHCTEME;

2) Kk “”HPOPMALMOHHOMY OOMEHY MEeXly KOMIOHEHTaMHU CHCTEMBI;

3) k uHGOPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMU CUCTEMaMH;

4) 1Mo UCHONb30BAHUIO OOILIECOIO3HBIX W 3apPETUCTPUPOBAHHBIX PECITyOIUKAHCKUX,
OTpaciieBbIX KIACCU(PUKATOPOB, YHU(DUIUPOBAHHBIX JOKYMEHTOB U  KJIacCH(PHUKATOPOB,
JEUCTBYIOIUX Ha TAHHOM NPEANPUATUY;

5) o MPUMEHEHHUIO CUCTEM YIIpaBJICHUs Oa3aMU TaHHBIX;

6) K CTpyKType mporecca cbOopa, 00pabOTKH, mepeaadyd AaHHBIX B CHCTEME U
MIPEJICTABICHUIO IaHHBIX;

7) K 3aIIUTe JaHHBIX OT Pa3pyLICHUN NpU aBapusaX U cOOSIX B 3JEKTPONUTAHUN CUCTEMBI;

8) K KOHTPOJII0, XpaHEHUIO, 0OHOBIICHUIO 1 BOCCTAHOBJICHUIO TAHHBIX;

9) K mnpouenype MNpUAAHUS IOPUIMYECKOM CHIIBI JIOKYMEHTaM, MpPOAYLHPYEMbIM
texunueckuMu cpenctamu UC (B coorBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. nd JUHTBUCTHYECKOTO OOECIEUEHUsI CHCTEMBbl TNPHUBOIAT TpPeOOBaHUS K
NPUMEHEHHI0O B CHCTEME SI3BIKOB  MPOTPAMMHPOBAHUS  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aUMOJICHCTBUS TOJb30BaTENCH M TEXHUYECKMX CPEACTB CHCTEMBI, a TakXke TpeOOBaHUS K
KOJMPOBAaHUIO W JICKOJAWPOBAaHWIO JAaHHBIX, K S3bIKaM BBOJA-BBIBOJA JIAHHBIX, SI3BIKAM
MaHMITyJIMPOBAaHMUS  JAaHHBIMH, CpPEJCTBAM ONHCAHUS IpeIMEeTHOH oOmact (oObekra
aBTOMATH3AalIUN), K cloco0aM opraHHu3aliy Iuanora.

2.3.2.4. ]l mporpaMMHOIO OOECIEYEeHUs CHCTEMBbl MPHUBOJAT IMEPEeYeHb MOKYITHBIX
MIPOrPaMMHBIX CPEJCTB, a TAKXKE TPEOOBAHUS:

1) K HE3aBUCHUMOCTH MPOTPaMMHBIX CPEACTB OT ucnoib3dyeMbix CBT u onepannoHHOM
Cpelbl;

2) K KayecTBYy MNPOrpaMMHBIX CpEJCTB, a TaKke K crmocobam ero obecneueHus H
KOHTPOJIS;

3) mo HEOOXOMMOCTH COTJIaCOBAaHMS BHOBb pa3paldaThIBaeMbIX MPOTPAMMHBIX CPEJICTB C
(OHIOM aNTOPUTMOB U TIPOTPaMM.

2.3.2.5. ]1ng TeXHUUECKOTo 00ecreueH s CUCTEMbI IPUBOJAT TPeOOBAHUS:



1) kK BUAaM TEXHHYECKHUX CPEJCTB, B TOM YHCIE K BHJAM KOMIUIEKCOB TEXHHUYECKUX
CPEICTB, MPOTPAaMMHO-TEXHUYECKHMX KOMIUIEKCOB M JIPYTMX KOMIUICKTYIOIIUX W3/AEuil,
JONyCTUMBIX K MCIIOJIb30BAHUIO B CHCTEME;

2) ¥ (yHKIMOHATBHBIM, KOHCTPYKTHBHBIM M OKCIUTyaTallHOHHBIM XapaKTePUCTHKAM
CPEACTB TEXHUUECKOT0 00ECTIeUeHHsI CUCTEMBI.

2.3.2.6. lna opraHM3alliOHHOTO OOecreyeHus] MPUBOAAT TpPeOOBaHUS K CTPYKType U
GYHKIMAM — TOJpa3JeNieHHi, ydacTBYIOUIMX B  (YHKIMOHMPOBAHUM  CHUCTEMBl WU
00ecneurBaOIINX SKCIUTyaTalllIo;®

2.3.2.7. JIns wmeroauueckoro obecneueHuss MC mnpuBogaT TpeOoBaHUS K COCTaBy
HOPMAaTHUBHO-TEXHUYECKON JOKyMEHTAllUM CHUCTEMBbl (MlepeueHb NPHUMEHSEMBbIX IIpH ee
(YHKIIMOHUPOBAHUM CTAH/IAPTOB, HOPMATHBOB, METOJIUK U T. 11.).

2.4. Paznen «CoctaB u coaeprkanue padoT MO CO3/IaHUI0 (Pa3BUTHIO) CUCTEMBI» JTOJDKEH
CoJiepKaTh TMepeueHb CTaAUN U 3TAnoB padoOT MO CO3JaHMI0 cucTeMbl B cooTBeTcTBUU ¢ [[OCT
24.601, cpoky HMX BBIMIOJIHEHUS, MEpPEUEHb OpPraHU3aluil - HCIOJHUTENEeH paldoT, CChUIKM Ha
JOKYMEHTBI, TIOATBEP/KAAIOIINE COTJIaCHe dTUX OpraHM3alvil Ha y4yacTHE B CO3AAHUU CUCTEMBI,
WM 3aMKCh, OTPEEIISAIONIYI0 OTBETCTBEHHOIO (3aKa3yiK WM pa3paboTUrK) 3a MPOBEIEHUE ITUX
pa0or.

2.5. B paznene «TpeGoBaHUsS K COCTaBY M COJAEPXKAHUIO pabOT MO MOJATOTOBKE OOBEKTa
aBTOMAaTHU3allMM K BBOJY CHUCTEMbI B JCWCTBHE» HEOOXOAWMO NPHUBECTU MEPEYCHb OCHOBHBIX
MEpPOIPUITUA U HUX HCIOJHUTENeH, KOTOpbIE CJleNyeT BBIIOJHUTH MPHU IOJrOTOBKE OOBEKTa
aBToMaru3auuu Kk BBogy MC B nelicTsue.

2.6. B cocra T3 Ha mpoektupoBanne MC npum HaJIW4YuMM YTBEPKIECHHBIX METOIMK
BKJIIOUYAIOT IIPUIIOKEHUS, COAEPIKAIIINE:

1) pacuet oxunaeMoil 3pPeKTUBHOCTU CUCTEMBI;

2) OLIEHKY HayYHO-TEXHUUYECKOTO YPOBHS CHCTEMBI.

[Ipunoxenus BKIOYarOT B coctaB T3 Ha npoektupoBanue MC 1o coriiacoBaHuio MexXIy
pa3paboTYNKOM M 3aKa3UUKOM CHUCTEMBI.

IlocTranoBKa 3a1a4u K 1abopaTopHoii padoTe 1

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHrall.

2. [locTpouthb OnopHbIE TOUKH 3peHUs Ha ocHOBaHMU MeToaa VORD ans hopmupoBanus
U aHanuza TpeOoBaHM. Pe3yiabTaToM JOJDKHBI SBHUTHCS JIBE JHArpaMMBbl: JHarpamma
uAeHTU(UKAIINY TOUEK 3PEHUS U AMarpaMMa HepapXUH TOUEK 3PEHUs.

3. CoctaBuTh MH(POPMAIMOHHYIO MOJENb OyIylled CHCTeMbl, BKJIIOYAIOLIYI0 B cels
ONHCAaHUE OCHOBHBIX OOBEKTOB CHCTEMbl M B3aUMOJCHCTBUS Mexay HuMU. Ha ocHoBaHuu
MH(POPMALIMOHHON MOJIENH, TUarpaMMbl HICHTU(UKAIIMN TOYEK 3pPEHUs, TUarpaMMbl HEpPapXuu
TOYEK 3peHusi chopMUpPOBaTh TPeOOBAHUS MOJIH30BATENIS U CUCTEMHbIE TPEOOBAHUS.

4. Ha oCHOBaHUM ONMHUCAHUSI CUCTEMBbI, HHPOPMALMOHHOW MOJIENH, MOJIb30BATEIBCKUX U
CHUCTEMHBIX TpeOoBaHUI pa3paboraTh TexHU4eckoe 3amanue (T3) Ha mpoeKkTUpoBaHUE
uHpopmannonHoit cucremsl (IIpunoxenue A). T3 1OMKHO colepaTb OCHOBHBIE pa3felibl,
onucanssle B ['OCT 34.602-89.

5. Opopmuts otder mo naboparopHoil padorte. IlpeacTaBuTh OTYET MO J1AOOPATOPHOU
paboTe IS 3alTUTHI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM O0JIacThi0O M KiIaccoM pa3padaThiBaeMOM
MH(POPMALIMOHHOM CUCTEMBI pa3paboTaTh TEXHUYECKOE 3a/1aHue Ha npoekTtupoBanue MC.

Tabnuma 1.2 — aauBuyansHbIC 33 JaHUS
No ITpeameTHast 06JaCTh Kitacc UC
1 Cknang MRP
[Ipon3BOACTBEHHOE MPEATPUATHE ERP




3 ToproBoe npeanpusTre CRM

4 Toprosoe npeanpuaTre SCM

5 Toprosoe npeanpusaTre B2C

6 [TopTtan B2B

7 CtpouTesnbHOE PEANPHUITHE NC yuera

8 Briciiee yueOHOe 3aBe/ieHHE NC ynpaBnenus

9 NudpactpykTypa npeanpustust CIIITP

10 | AnmapatHast uHQpaCTPyKTypa OpeIIpUsTUs DKCcHepTHasi CUCTEMA

Conep:xxanue oTyera

[lo BeImosHEeHHOW paboTe cocTaBisieTcs OoTYeT. OTYET BBIMNOJIHAETCS B AJIEKTPOHHOM
Bujie. I1o BEIMONIHEHHOMY OTYETY MPOBOAUTCS 3alllUTa Ja00paTOPHOM padoTHI.

Otuer mo mnabopaTopHOW pPadOTE MOHKEH COCTOSITh U3 CIEIYIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4aCTh;

- OCHOBHasi 4acTh (omucaHue palOoThl): TEXHUYECKOE 3aJaHhe Ha NPOEKTUPOBAHUE
MH(POPMALIMOHHOM CUCTEMBI,

- 3aKJII0YEHHE (BBIBOJIBI).

BBozHas yacTh OTYeTa JOJHKHA BKIFOYATh ITyHKTHI:

- YCJIOBHE 33]1a4H;

- IOPAZIOK BBITMOJIHEHMS.

- IPOrpaMMHO-aNMNapaTHbIE CPEJICTBA, UCIIOIb3yEMbIE IIPU BHITIOJIHEHUH PaOOTHI.

3ammMra oT4yeTa Mo J1abopaTopHON paboTe 3aKIH0YaeTCsl B IPEIbSIBICHUH MPETOAaBaATEII0
MOJTYYCHHBIX PE3yJIbTAaTOB B BUAE (hailyia M JEMOHCTpAIMH MOJYyYSHHBIX HaBBIKOB TPU OTBETAX
Ha BOIIPOCHI MPENOAABATENS.

KOHTpOJ’IbHI)Ie BOIIPOCHI

. UTo Takoe KU3HEHHBIN IIUKJI MPOTPAaMMHOT0 MPOIYKTa?
. HaiiTe onpenenenue moienu xxu3neHHoro nukia [10.
. [IpuBeauTe »Tamnsl pa3paboTKHU MPOrPAaMMHOTO CPEJICTBA.
. Kaxue stamns! Bimrouaer B cedst mojens XKL I1C cormacuo 'OCT 19.102-77?
. Urto BKJIIOYAeT B ceOsl 3Tal NpeIpOeKTHOTO UCCIeI0BaHuUs?
. [lepeuncnure pyHKIMOHATBHBIE TPEOOBAHUS K IPOTPAMMHOMY MPOIYKTY.
. [lepeuncnure sKcIuTyaTallMOHHBIE TPEOOBAHUS K TPOTPAMMHOMY MPOIYKTY.
. [lepeuncnure npaBuia pa3pabOTKH TEXHUYECKOTO 3a/1aHUSI.
. HazoBuTe 0CHOBHBIE pa3enbl TEXHUYECKOTO 3aJaHMsl.
10. B kakux OTHOIIEHUSAX HAXOMATCA 3aKa3yMK M pa3pabOTYMK TpU BbIPaOOTKE
TpeOoBaHUil K IPOrpaMMHOMY CPEJCTBY?

O 0 1NN B~ W —

Jlaboparopnasi pabora 2. [I[pumeHeHHe NPUHIIUIIOB CHCTEMHOI UHKEHEPUH B
NMPOEKTHPOBAHNU HHPOPMAIMOHHBIX crcTeM. CpeacTBa CTPYKTYPHOT0 aHAJIN3A
HH(OPMAINMOHHBIX CHCTEM.

Hear padorbl: M3yuuTh W NPUMEHUTh HA MPAKTHKE METOAOJOTHH CTPYKTYpPHOTO
aHan3a MHHOPMAIIMOHHBIX CHCTEM.

OcHOBBI TEOpUM

OcHoBHbIE IOHATHS MeTO0JI0THH PYHKIMOHAIBbHOTO MoAenupoBanusi IDEF(

IDEFO (Integrated Definition Function Modeling) - metomonorus (QpyHKIMOHAIBHOTO
MonenupoBanus. B ocaoBe IDEF(0 MeTomomoruu JeKuT MOoHITHE 0JIOKA, KOTOPBIA OTOOpa)kaeT
HEKOTOpYI0 Ou3Hec-(yHKIUI0. YeThlpe CTOpOHBI OJIOKa UMEIOT Pa3HyIO POJjb: JieBas CTOPOHA



uMeeT 3HaueHue "Bxoga', mpaBas - "BbIXxoja', BEpxHAA - 'yOopaBieHus', HIWKHAA -
"MexaHnusma" (pucyHok 2.1).

Bsaumoneiicteue mexnay ¢ynkuusmu B IDEFO npexacraBnsercs B Buae Ayrd, KOTopas
0TOOpakaeT MOTOK JaHHBIX WJIM MaTepUasioB, MOCTYNAIOIIMMA ¢ BbIXOAAa OAHON (YHKIIMH Ha BXOJ
Apyroi. B 3aBUCMMOCTH OT TOro, ¢ Kakoil CTOPOHOW OJioKa CBsi3aH MOTOK, €r0 Ha3bIBAIOT
COOTBETCTBEHHO "BXOJHBIM", "BBIXOHBIM", "yHpaBistommm".

YnpasneHue
Bxon BEu3Hec Brixon
] S
dVHRUMA
MexaHuam

Pucynok 2.1 - ®yHKIIMOHATBHBINA OJIOK

Ipunuunsl mogeanposanus B IDEF(

B IDEFO0 peanu3oBanbl Tpu 6a30BbIX MPUHIMIIA MOAETUPOBAHUS IIPOLIECCOB:

OPUHIUN (YHKIIMOHAIBHON AEKOMIIO3ULINY;

MIPUHLINAII OTPAaHUYEHUS CI0KHOCTH;

IIPUHIINAII KOHTEKCTA.

[puHumn (GYHKIIMOHATBHON JIEKOMIIO3ULIUHU MIPE/ICTaBISET co0oii croco6
MO/JICJIMPOBAHMs TUIIOBOM CHUTyallnH, Korja jatboe neiicTBue, onepanus, GyHKIUS MOTYT ObITh
pa3ouThl (IEKOMITO3UPOBaHBI) Ha OoJiee MPOCThIE ICHCTBUS, omepanuu, (QpyHKiuu. Jpyramu
CIIOBaMHM, CJIOKHAasi OM3HeC-QYHKLHS MOKET OBbITh IpEJICTaBIeHa B BHUJAE COBOKYIHOCTH
aneMeHTapHbIX GyHkuuid. [IpencraBnss ¢pyHkuuu rpadguyecku, B Bujae OJ0KOB, MOXKHO Kak ObI
3aryIiHyTh BHYTpPb 0JIOKa U JETAIbHO PACCMOTPETh €€ CTPYKTYPY U COCTaB (PUCYHOK 2.2).

[Ipunuun orpannuenus cioxHoctu. [Ipu padote ¢ IDEF0 nuarpammamu cyniecTBEHHBIM
ABIISICTCA YCJIOBUE HX DPa300puMBOCTH M yaobountaeMocTd. CyTh NpHHLMIA OTPaHUYECHUS
CJIO’)KHOCTH COCTOHUT B TOM, YTO KOJIMYECTBO OJIOKOB Ha AMarpamMme J0JDKHO OBITh HE MEHEe JIBYX
u He Oonee mectu. [IpakTrka MokaspIBaeT, 4To COOIIOAEHUE 3TOTO MIPUHIUNA TPUBOAUT K TOMY,
9T0 (YHKIMOHAIBHBIE TMpolecchl, mpencrasiennsie B Buae IDEF0 wmopenu, xoporro
CTPYKTYPHUPOBAaHBI, IOHATHBI U JIETKO MOANAI0TCS aHAJIN3Y.

[IpuHIKIT KOHTEKCTHOM auarpamMmsel. MoaenupoBaHue AEI0BOTO MPOLECCa HAYNHAETCS C
MIOCTPOCHUS KOHTEKCTHOM auarpammbl. Ha 3Toit quarpamme otoOpaskaeTcs TOJNBKO OAMH OJIOK -
riaBHas OM3Hec-(YHKIUS MOAETHPYEMOi cucteMbl. Eciin peds uaeT o MOAETUPOBAHNUH LIETOTO
NPENpUATHS WU JaXke KPYIHOIO MOJpa3/ieNIeHus], TIaBHas OuszHec-pyHKIUS He MOXET ObITh
copMmynupoBaHa Kak, Hampumep, 'mpomaBaTh npoxayknuro". [naBHas OuzHec-QyHKIHS
CHUCTEMBI - 3TO "MHUCCHs" CHCTEMBI, €€ 3HAaUYCHHE B OKpyXKaromeM mupe. Henb3s mpaBuiibHO
copMyIMPOBaTh TIIaBHYIO GYHKIUIO TPEATPHUITHS, HE UMES TPEICTABICHHS O €T0 CTPATETHH.

ITpu ompenenenun riaaBHON Ou3Hec-PyHKIMM HEOOXOAMMO BCErJa MMETh BBHIY LENb
MOJICIIMPOBAHUS M TOUKY 3pEHHS Ha Mojieib. OJJHO U TO XKe MPEANPHUITHE MOXKET OBITh OMMCAHO
[I0-pa3HOMY, B 3aBHUCUMOCTH OT TOTO, C KaKOW TOYKH 3PEHHUS €r0 pacCMaTpUBAIOT: TUPEKTOP
MPEINPUITHS U HAJIOTOBOM MHCIIEKTOP BUAST OPraHU3al[MI0 COBEPIIEHHO MO-Pa3HOMY.

KoHrekcTHast nmarpamMMa urpaer eme oJHy poib B (yHKIHMOHambHOW Monenu. OHa
"(ukcupyer" TpaHUIBl MOJCTUPYEMOH OM3HEC-CUCTEMBI, ONpeneNss TO, KaK MOeTupyemas



CHCTEMa B3aUMOJEHCTBYET CO CBOMM OKPY)KEHHEM. JTO JOCTUTAETCA 3a CUET ONMUCAHMS IYT,
COEIMHEHHBIX ¢ OJIOKOM, ITPEICTABIISAIONIMM ITIaBHYO OM3HEC-QYHKIIHUIO.

Pucynok 2.2 - Jlekomno3uiius (pyHKITHOHAIBHOTO OJ10Ka

ITpumep

Ha pucynkax 2.3, 2.4 npenacraBiieH IpuMep MOCTPOeHUsT (YHKIIMOHATBLHON THarpamMMbl,
ONUCHIBAIOUIEN W3rOTOBIEHHE u3Aenusa. PucyHok 2.3 sBIseTCS MNPUMEPOM IOCTPOCHHUS
KOHTEKCTHOM JTMarpaMMbl, PUCYHOK 2.4 Tipe/icTaBisieT COOOH MepBbIil YPOBEHB JEKOMITO3UIINH.
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Pucynok 2.4 - JlnarpaMmma epBoro ypoBHs I€KOMITO3ULIUU

IIpumenenne IDEF0

CymecTByeT JBa KJIIOYEBBIX IOJXOAAa K IOCTPOCHHIO (YHKIIMOHAJIBHONW MOJEIH:
MOCTPOEHNE “KaK €CTh’ M MOCTPOCHHUE “Kak OymeT”.

IToctpoenne mozxenu “kak ecth’. OOcine0BaHUE MPEANIPUATHUS ABISETCA 00s3aTEeIbHON
9acThIO JIFOOOT0 MPOEKTA CO3JaHMsI WU Pa3BUTHSI KOPIOPATUBHONW HMH(OPMALIMOHHON CUCTEMBI.

[TocTpoeHne (QyHKIMOHATBHOM MOJENU “Kak €cTh’ MO3BOJSET YETKO 3a(pUKCHpPOBATH,
KaKkhe JeJIOBble TMPOILIECChl OCYIIECTBISIOTCS Ha MPEANpUSTUH, Kakue HHPOPMAIMOHHBIE
OOBEKTHI HCIIOJIB3YIOTCSI TPU BBIMOJIHEHUH JIEJIOBBIX MPOILECCOB M OTICIBHBIX OIEpaIil.
OyHKIMOHAIBHASA MOJIEb “KaK €CTh’ SBJSIeTCS OTIPABHOM TOUKOM NIl aHajIu3a MmoTpeOHocTen
NPENPUATHS, BBISIBICHUS Ppo0iieM U "y3KuX" MeCT M pa3padOTKU MPOEKTa COBEPIIEHCTBOBAHUS
JIEJIOBBIX MPOLIECCOB.

IMoctpoenne ™oxmenu “kak  Oyzaer”. Co3maHMe W BHEAPEHHE  KOPIOPATHUBHOM
MH(GOPMALIMOHHON CHUCTEMBbl NPHUBOJUT K HW3MEHEHUIO YCJIOBHHM BBIMOJIHEHHUS OTIENbHBIX
olepanuii, CTPYKTypbl JEJIOBBIX MPOLECCOB M MNPEANPHUATHS B LEIOM. OTO NPUBOAMUT K
HEOOXOJUMOCTH H3MEHEHHS CHCTEMbl OW3HEC-TIpaBWJI, HCIIOJIb3YEMbIX Ha MpEeANpUsTHH,
MOJTUGUKAIMYA JOJDKHOCTHBIX HMHCTPYKIUH cOTpynHUKOB. (DYHKIMOHAJIbHAA MOJENb ‘‘Kak
OyZer” TO3BOJISIET YK€ Ha CTaAuM NPOEKTUPOBAaHUA OyAyuiell HMH(OPMALMOHHONW CHCTEMBI
OIIPENICNIUTh 3TU U3MeHeHus. [IpumMenenne GpyHKIMOHAIBHOW MOJIENHN “Kak OyeT” MO3BOJISIET He
TOJIBKO COKPATUTh CPOKH BHEIPEHHs] MHPOPMAIIMOHHOM CHCTEMBI, HO TAaK)K€ CHU3UTH PHUCKH,
CBSI3aHHBIE C HEBOCIIPUUMYHMBOCTHIO NEpCcoHala K MH()OPMAIIMOHHBIM TEXHOJIOTUSM.

Meton onucanus npoueccos IDEF3

Jlns  omnucaHusi JIOTUKH B3aWMOJCHCTBHS WH(GOPMAIMOHHBIX TOTOKOB HauOolee
noaxoaut IDEF3, Ha3piBaemas Taxxe workflow diagramming - meTozonorueii Moie1upoBaHus,
UCTIONB3YIoIIas Tpaduieckoe onrcanrne HHPOPMAITMOHHBIX MOTOKOB, B3AMMOOTHOIICHUN MEXIY
npoueccamu 00paboTku HHPOpMaMM U OOBEKTOB, SBISIOLUIMXCS YaCThIO 3THX IPOLIECCOB.
Huarpammer Workflow MoryT ObITh MCHIONB30BaHBI B MOJECIMPOBAHUN OU3HEC-TIPOLIECCOB IS
aHaIM3a 3aBEPIICHHOCTH Tmporeayp o6paborku wuHbopmarmu. C HX MOMOMIIBIO MOXHO
ONMKCHIBaTh CLIEHAPUU JIEUCTBUIM COTPYJHUKOB OpPraHU3ALMM, HAIPUMEpP MOCIEI0BATEIbHOCTh
00paboTKH 3aka3a WKW COOBITHS, KOTOpblE HEOOX0IMMO 00paboTaTh 3a KOHEYHOE BpeMs.
Kaxapiii crieHapuil COMPOBOXKIACTCS OMUCAHUEM TpOoIlecca U MOXKET ObITh HMCIIOJIB30BAaH IS
JIOKyMEHTHUPOBAHMSI KQXKI0W (PYHKITHH.

IDEF3 - 3T0 MeTOoa, MMEIOIIMH OCHOBHOM IIENBIO JaTh BO3MOXKHOCTH aHAJIUTHKaM
OMMCaTh CUTYalMI0, KOI/A MPOLIECCHl BBIOJHAKTCSA B ONPEACIICHHON MOCIEN0BATEIbHOCTH, a
Tak)Ke OMHUCaTh OOBEKTHI, YUACTBYIOIINE COBMECTHO B OJIHOM IpOIIeCCe,

Texnuka ommcanus Habopa manHbIXx IDEF3 sBrsercs yacTeio cTpyKTypHOTO aHanu3a. B
OTJIMYUE OT HEKOTOPbIX METOAMK omnucaHuid mpoueccoB IDEF3 He orpanmuunBaeT aHamuTuKa
Ype3MEPHO KECTKUMH pPaMKaMH CHHTAKCHCA, YTO MOXKET NMPUBECTH K CO3AAHHUIO HEMOJIHBIX WITH
MIPOTUBOPEUYUBBIX MOJIEIIEH.

IDEF3 wmoxer OBITh Tak)Ke HCIONB30BaH Kak MeToJ co3maHusi mporeccoB. IDEF3
nononnser IDEFO u comepxuT Bce HE0OXOauMoOe JUIsi MOCTPOCHHUS MOJENel, KOTOphie B
JaTbHEHIIIEM MOTYT ObITh MCTIOJIB30BAHBI JIJIST UMUTAIIMOHHOTO aHAJIM3a.

Kaxxnas padora B IDEF3 onuceiBaeT kakoii-mubo ciieHapuii Ou3Hec-mpoiecca U MOXKET
SBIIATBCSA COCTaBIsOLIEH npyroi paboTsl. IlockonbKy clieHapHil OMUCHIBAET LENb U PAMKHU
MOJIETI, BaXHO, YTOOBI pabOThl HMMEHOBAIKNCH  OTIJIATONBHBIM  CYIIECTBUTEIBHBIM,
0003HaYaIOIIUM TPOIIECC ACUCTBUS, WIH (Ppa3oid, CoAeprKalel TaKoe CyIeCTBUTEIBHOE.

Touka 3peHusi Ha MOJIeJIh I0JDKHA OBITh 33JOKyMEHTHpOBaHa. OOBIYHO ITO TOYKA 3PCHHUS
YesloBeKa, OTBETCTBEHHOTO 3a paboTy B 1esioM. Takke HeoOX0IMMO 3aJ0KYMEHTHUPOBATh LENb
MOJIEJIH - T€ BOMPOCHI, HA KOTOPbIE MTPU3BaHa OTBETUTHh MOJIEb.

Hwuarpammsbl. [Inarpamma siBnsieTcst o0CHOBHOM enuuuiieit onucanus B IDEF3.



Emunuier pabotet - Unit of Work (UOW). UOW, Takxke Ha3biBaeMble paboTamMu
(activity), SBIAIOTCS IIEHTpaTbHBIMU KoMrioHeHTaMu Mozenu. B IDEF3 paboter m3o0paxatorcs
IPSIMOYTOJIBHUKAMM € TPSAMBIMH  YIJIAMH M HMEIOT MMs, BBIPAKEHHOE OTIJIArOJbHBIM
CYILLECTBUTENbHBIM, 0003HAYAIOUIM MPOLECC AEHCTBUS, OJMHOYHBIM UM B cocTaBe (pasbl, U
HOMep (MIOEHTU(UKATOP); APYroe UM CYIIECTBHTEIbHOE B COCTaBE TOH ke (pa3zbl OOBIYHO
0TOOpakaeT OCHOBHOM BBIXOJ (Pe3ynbTaT) padoThl, Hanpumep, "M3rorosnenune n3nenus'.

Cesi3u. CBS3M  TOKa3bIBAIOT B3aMMOOTHoOIIEeHust pabor. Bce cBasu B IDEF3
OJIHOHAIIPABJIEHbl U MOTYT OBITh HANpaBJi€Hbl KyJa yroaHo, HO o0biyHO nuarpammbl IDEF3
CTaparoTcs MOCTPOMTH TaK, YTOOBI CBsI3M OBLIM HampamieHbl cieBa HampaBo. B IDEF3
pa3ianyaroT TPU TUIA CTPEJIOK, U300pakarolUX CBSI3U, CTHJIb KOTOPBIX YCTaHABJIMBAETCS 4Yepes3
Mmento Edit/Arrow Style:

Crapmas (Precedence) - crutomHasi JuHUS, CBs3bIBawomias eauHuibl pador (UOW),
Pucyercst cneBa HampaBo WM cBepxy BHM3. [loka3piBaeT, uTo pabOTa-UCTOUHHUK [OJDKHA
3aKOHYMTHCS Mpexkie, 4eM paboTa-1e’db HAYHETCS.

Otnomenus (Relational Link) - myHKTHpHast TUHHMS JUIS M300paskeHUs CBSI3eH MexXIy
equauamMu padbot (UOW) a Takke MeXIy eTMHUIIAMHA padOT U 0OBEKTaMHU CCBHIIOK.

IToroku o6wvekToB (Object Flow) - cTpenka ¢ qByMsi HAKOHEUHUKAMH, TIPUMEHSIETCS JUIS
omnucaHusi Toro (akra, 4To OOBEKT MCIOJIB3YeTCS B JABYX MU Oosiee eAMHULIAX pabOTHI,
Harpumep, Korja o0beKT MOPOXKAAeTCs B OTHON paboTe U UCIOIB3YETCs B IPYTOil.

Crapimas cBsi3b U NMOTOK 00bekTOB. CTapias cBA3b MOKa3bIBaeT, YTO padOTa-UCTOYHHUK
3aKaH4YMBAETCSl paHee, YeM HauumHaeTcsi paboTa-1enb. YacTo pe3ynbTaToM paboTHI-MCTOYHHKA
CTAaHOBUTCS OOBEKT, HEOOXOIMMBIM sl 3amycka paboThl-Liend. B »ToM ciywyae cTpenky,
0003HaYAIOILYI0 00BEKT, N300paKaIOT C JBOWHBIM HAKOHEUHUKOM. MIMs CTpEIKH TOIHKHO SCHO
UIEeHTU(UIIUPOBATH O0TOOpaxkaeMblii 00beKT. [I0TOK 00BEKTOB MMEET Ty kK€ CEeMaHTHKY, UYTO U
CTaplIas CTpeJIKa.

[Tepexpectku (Junction). OkoHUaHKE OJHON PAOOTHI MOXKET CITY>KUTh CUTHAJIOM K Hadary
HECKOJIBKUX DPabOT, WIM K€ oJHa pabdoTa JUIsl CBOETO 3allyCKa MOXET OXKUAAaTh OKOHYAHHSA
HECKOJIbKMX paboT. IlepekpecTkr HCMONB3YIOTCA 7Sl OTOOpa)KeHHsI JIOTMKH B3aUMOJAECHCTBUSA
CTPEJIOK TP CIUSHUM M Pa3BETBICHUM MU JJIs OTOOpa)XXeHUsT MHOXKECTBA COOBITHM, KOTOpHIE
MOTYT WJIM JOJDKHBI OBITh 3aBeplLIEHbl Iepe]] HadyajloMm cienyromeid padotel. Paszmuuaror
nepekpectku ans causHus (Fan-in Junction) u paserBnenus (Fan-out Junction) crtpemnok.
[lepexpecTok HE MOKET UCIOIB30BATHCS OJTHOBPEMEHHO ISl CIMSHUS U 1711 pa3BeTBieHus. s
BHECEHHUSI NEPEKPECTKa CIY)KUT KHOINKA B MaJUTPE MHCTPYMEHTOB - JA00AaBUTh B JMarpaMMmy
nepekpecTok Junction. B auanore Junction Type Editor HeoOxo1uMo yka3aTh THIT IEPEKPECTKA.
CMBICH KaXKI0ro THIIA TIpUBEIeH B Tabuuie 2.1.

Ta6ymma 2.1 - Tunsl mepekpecTKoB

O6o3nauenue | HaumenoBanue | CMBICH B ClTy4ae CIUSHUS Cwmpbici B cityyae
CTPEJIOK Pa3BETBJICHUS CTPEIIOK
& Asynchronous | Bce npeamecTByroniue Bce cnenyronue
AND MIPOLIECCHI JOJIKHBI OBIThH MIPOLIECCHI TOJKHBI OBITh
3aBEpIICHbI 3aIyIIeHbI
& Synchronous Bce mpeqmectByronime Bce cnenyromue
AND MIPOIIECCHI 3aBEPIICHBI MIPOLIECCHI 3aITyCKAIOTCS
OJIHOBPEMEHHO OJIHOBPEMEHHO
O Asynchronous | OauH UM HECKOIBKO OnuH UK HECKOJIBKO
OR IPEIIECTBYIOLIUX MPOLIECCOB CJIEYIOIUX MPOLIECCOB
JOJIKHBI OBITH 3aBEPILICHBI JTOJI’KHBI OBITh
3aImyIEHBI
Dﬂ Synchronous OuH UM HECKOJIBKO OnuH UM HECKOJIBKO
OR IPEIECTBYIOLIUX MTPOLIECCOB CJIEIyIOIIMX IPOLIECCOB
3aBEPILECHbI OJTHOBPEMEHHO 3aMyCKarTCs




OJIHOBPEMEHHO

X XOR
- (Exclusive OR)

Toapko onuH
IIPEALIECTBYIOIINN MTPOLIECC
3aBepIIeH

Toapko oquH
CIEQYIOLINN MPOoLEecC
3aImycKaeTcs

B otinune ot IDEFO B IDEF3 cTpenku MOryT ciMBaThes M pa3BETBIATHCS TOJIBKO Yepe3

MEPEKPECTKH.

Hexommnozunus padot. B IDEF3 nekoMno3uiusi UCNojib3yeTcs sl AeTalu3aiuu padoT.
Metononoruss IDEF3 mo3BosnsieT aeKoMIio3upoBath paboTy MHOTOKPATHO, T.€. paboTa MOXKET
MMETh MHOXKECTBO JIOYEPHUX pabOT. ITO MO3BOJSET B OJHOM MOJIEIH OMKUCATh aJIbTEPHATHUBHBIC

IIOTOKH.

Bo3MoOXHOCTE MHOKECTBEHHOM JACKOMIIO3UIMH MPCABABIACT AOINOJIHHUTCIIbHBIC

TpeOoBaHUsT K Hymeparuu pabotr. Tak, HOMEp padOThI COCTOMT W3 HOMEpa POIUTEIHCKOMN
paboThl, BepCUU IEKOMIIO3UIIMA M COOCTBEHHOTO HOMEpa paboThl Ha TEKyIlleH Iuarpamme

(pucynoxk 2.5).

HorMep POXMTENDLCKOH

" paboTH

. — HoMep X eK0MITosHmm

Homep paboTex

[HocTranoBka 3aga4u K J1a6opaTopHOi padoTe 2

1. M3yuuTh npensaraeMblii TEOpeTUUYECKUI MaTepuall.

2. IlocTpouTh CTPYKTYpHYIO MOJEIb CHUCTEMBI, ONUCAaHHON B iabopaTtopHoil pabore 1.
Monenb 1oJ1KHa OTBEYaTh BCEM IIPEIbSABICHHBIM K CUCTEME TPEOOBaHUSAM

3. ITocTpouTh OTUET, BKIIFOUAOIIMI BCE MOJTYUYEHHbIE YPOBHH MOJCIIH.

4. Odopmuth oTueT 1O J1abopartopHoil padote. IIpencTtaButh OTYET O JIAOOPATOPHOU

pa60Te JJIsA 3allIUThI.

BapnaHTu HHAUBUAYAJIBbHBIX 3agaHui

B cooTrBeTcTBHM € yKa3aHHOH NpeIMETHON OOJIACThIO M KJIACCOM pa3padaTbIBacMOii
MH(GOPMAaLIMOHHON CUCTEMBI pa3paboTaTh CTPYKTYPHYIO MOJIENb CUCTEMBI.

Tabmuma 2.1 — UnaguBuyaibHBIC 3a1aHUS

No ITpeameTHast 06JaCTh Kimacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE MPEANPUSITUE ERP

3 Toprosoe npeanpusTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTre B2C

6 [TopTtan B2B

7 CtpouTenbHOE MPENPUITHE NC yyera

8 Briciiee yueOHOE 3aBeieHNe NC ynpaBnenust
9 HudpacTpyKTypa NIpeanpusiTHs CIIIIP

10 | AnmapaTtHast uUHQpacTpyKTypa OpeanpUsTUs DKcnepTHasi CUCTeMa

Conepxanue oT4yeTa

[To BwImonHeHHOW paboTe coctaBisiercs OT4eT. OTUYET BBIMOJIHACTCS B DIIEKTPOHHOM
Bujie. [10 BRIMOTHEHHOMY OTYETY MPOBOIUTCS 3aIIUTA TA0OPATOPHON PabOTHI.
Otuer mo mabopaTopHOW pPabOTe MOKEH COCTOSITh W3 CIEAYIOMIMX CTPYKTYPHBIX

OJICMCHTOB!:



- TUTYJIbHBIN JIUCT;

- BBOJHAS YacTh;

- OCHOBHasl 4acTh (omucaHue paboThl): (GYHKIMOHATbHAS MOAENb WHGOPMAIMOHHON
CHUCTEMBI B €€ OITUCAHUE;

- 3aKJIIOUYEHUE (BBIBOIBI).

BBonHast yacTh 0T4ETa JOJDKHA BKITFOYATh MMYHKTHI:

- YCIIOBUE 33]1a4H;

- TIOPSIZTOK BBITIOJTHCHHS.

- MPOTrpaMMHO-aNMNapaTHbIe CPEJICTBA, UCIIOIH3yEMbIE TIPU BHITIOTHEHUH PAaOOTHI.

3amuTa oT4eTa Mo J1abopaTopHOi padoTe 3aKII0YaeTCsl B MIPEIbABICHUH MPEN0/1aBaTENIO
MOJTyYEeHHBIX PE3YyJbTaTOB B BHJE (ailia U AEMOHCTPAllMK MOJyUYEeHHBIX HABBIKOB MPH OTBETAX
Ha BOIPOCHI MPEINo/iaBaTesl.

KonTpoJbHbIe BOIPOCHI

1. [Tepeuncnure ocHoBHbIe 00bekThl IDEF0, ux onucanue u Ha3HaueHHeE.

2. HazoBure 6a3zoBble npuHIMIEI MoaeaupoBanus B IDEFO.

3. B xakux cimydasx mernecooOpa3HO MPUMEHATHh MOCTPOCHUE MOJEIH “Kak ecTh’, a B
Kakux “kak Oymer”?

4. Ilepeuncaure ocHoBHbIE 00bekThl IDEF3, nx onucanue u Ha3HaueHue.

5. B 4ém cMbIci ucnoap3oBaHus nepekpéctkos B IDEF3?

6. B uém otmuums IDEFO u IDEF3? Korma nenecoob6pasneit ucnonb3oats IDEFO, a
xorma IDEF3?

JlaboparopHasi padora 3. CUCTeMHBbIH HHKUHUPHHT NIPOEKTA HH(POPMALIMOHHOM
CHCTEeMBI

Heas paGorbl: M3yunTs M NOpUMEHUTh HA TPAKTUKE METOJOJOTUU CHCTEMHOTO
WH)XUHUPUHTA TPOEKTa HHPOPMALIMOHHOMN CUCTEMBI.

OcHoBBI TEOPUH

[Ipo6nembl ympaBiieHUs] TPOTPaMMHBIMU MPOEKTaMU BIIEPBBIE MPOSIBHIUCH B 60-Xx -
Hayanme 70-x TromoB, KOrJa MPOBAMWINCH MHOTHE OOJIbIIME TMPOEKTHl MO pa3paboTke
IPOTPaMMHBIX TPOAYKTOB. bbutn 3adukcupoBanbl 3aaepxku B co3manuu 10, oHO ObLIO
HEHa/IeKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJBKO pa3 MPEBOCXOAWIIN IEpBOHAYalIbHbIE
OLICHKM, CO3/IaHHbIE IPOIPaMMHBIE CHUCTEMBI 4YacTO HMEIM HU3KHE  I[IOKa3aTelu
MPOU3BOIUTENBHOCTU. [IpUUMHBI MPOBAaJIOB KOPEHWJINCh B TeX IMOAX0JaX, KOTOphIE
UCTIOJIb30BAJIMCH B YIIPAaBJICHUM MpoeKkTamMu. [Ipumensemas MeToquKka ObUla OCHOBAaHA Ha OIBITE
VIpaBJICHUS TEXHUYECKHUMHU TIPOEKTaMH M OKa3ajiach Hed(ppekTuBHOW Tmpu pa3paboTke
IIPOTPaMMHOT0 0OecreueHUs..

Baxxno mnonHumaTh pasHHIly Mexay npodeccuoHanbHOM paszpabotkoit 10 wu
JTOOUTENIBCKUM  NporpamMmupoBaHueM.  HeoOXomuMocTh — ympaBiieHHs — IpOTrpaMMHBIMU
MIPOEKTaMu BBITEKaeT U3 Toro ¢akra, YyTo mpoiiecc coznanus npodeccuonanpuoro 1O Bcerna
ABISICTCA CyOBEKTOM OIOPKETHOM MOJIMTHKH OpraHU3alliy, I7I€ OHO pa3pabaThiBaeTcs, U UMEET
BpeMeHHbIE orpaHuueHus. Pabora pykoBoAuTENST MPOrpPaMMHOTO MPOEKTa MO OONBIIOMY CYETY
3aKIII0YAaeTCsl B TOM, YTOOBI TapaHTHUPOBATh BBIIIOJHEHHE 3TUX OIO/DKETHBIX M BPEMEHHBIX
OTPaHUYCHHH C y4eTOM OM3HEC-TIeNIe OpraHu3aIlii OTHOCUTEIRHO pa3padaTeiBaemoro [10.

PykoBoguTenu  MpOEKTOB MPHU3BaHBl  CIUIAHUPOBATh  BCE  JTalbl  pa3pabOTKU
MPOrpaMMHOr0 mpojaykra. OHU TaKKe TOJKHBI KOHTPOJUPOBATH XOJ BBINOJHEHHS paboT U
coOmoeHns Bcex TpeOyeMbIX cTaHaapToB. [IOCTOSHHBIM KOHTpPOJIb 32 XOJOM BBITIOJHEHUS
paboT HeoOXoAMM JUIsl TOro, 4ToObl mpolecc pa3pabOTKHM HE BBIXOAWI 3a BPEMEHHBIE U
OI0JKETHBIE OTpaHUYEHUsS. XOpolllee YNpaBJIeHHWE HE TapaHTHPYET YCHEIIHOIO 3aBEpILEHHS
MIPOEKTa, HO IUJIOXO€ YIpaBJIEHHWE O0053aTeNbHO MPHUBEAET K €ro MnpoBaly. OTO MOXKET
BBIPA3UTbCA B 3aJ€p)KKE CPOKOB caauu rotosoro 110, B mpeBBIIEHMM CMETHOW CTOMMOCTH
poeKkTa u B HecooTBeTcTBUU rotoBoro [10 cnenudukanum TpedoBaHUiA.



IIponiece pazpabotku I[1O cymiecTBEHHO OTJIMYAETCsl OT MPOIECCOB peaTu3aluu
TEXHUYECKHUX TPOEKTOB, YTO TOPOXKAAET OMNpeAeSCHHbIE CIO0XHOCTH B  YIPaBICHUU
MIPOrpaMMHBIMU IPOEKTAMMU:

1. I[IporpaMMHBIi ipoAyKT HematepuayieH. [IporpamMmHoe obecriedeHre HeMaTepuaibHo,
€ro Helb3s YBUAETh WK NMOTPOrath. PyKoBOaUTENb MPOrpaMMHOIO MPOEKTa HE BUAMT IMPOLIECC
"pocta" paspabateiBacmoro I1O. OH MOXeT monaratbCs TOJBKO Ha JIOKYMEHTAIUI0, KOTOpas
¢bukcupyer nporecc pa3pabOTKH MPOrpaMMHOI0O MPOIYKTA.

2. He cymectByet ctanmapTHBIX mporieccoB pa3padotku [10. Ha cerogusimauii 1eHbs HE
CYILIECTBYET YETKOH 3aBHCHUMOCTH MeXxAay mnpoueccom co3fanus I1O u tumom cozpaBaeMoro
MIPOrpaMMHOTO TpoAyKTa. J[pyrue TeXHHYECKHEe AMCUUIUIMHBI UMEIOT JJIUTENbHYIO0 HUCTOPHIO,
nporecchl pa3pabOTKM TEXHUYECKUX H3JeIMH MHOTOKPAaTHO ONpPOOOBAaHBI M TMPOBEPEHBHI.
[Ipoueccrl co3panusg OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOIIO M3y4eHbl. M3yueHuem xe
npoueccos cozaanus 110 crnenmanucTel 3aHUMArOTCS TOJNBKO nociieqHee BpeMs. 1loaTomy noka
HeNlb3s TOYHO MpeJcKa3aTh, HA KakoM fTare mporecca pa3zpabotku 10 MoryT BO3ZHUKHYTH
po0JIeMbl, yTPOXKAIOIIUE BCEMY ITPOrPaMMHOMY IPOEKTY.

3. bosbie mporpaMMHBIE MPOEKTHI - 3TO YacTo '"OAHOpPa30Bble" MpOeKThl. bosbiime
MPOrpaMMHBIE MPOEKTHI, KaK MPaBUJIO, 3HAYUTEIBHO OTINYAIOTCA OT MPOEKTOB, PEAIM30BaHHBIX
panee. IlosToMy, 4TOOBI YMEHBIIUTH HEONPEACICHHOCTh B IJIAHUPOBAHUHM IPOEKTA,
PYKOBOJUTENN TMPOEKTOB JOJDKHBI 00NaAaTh O4YEHb OONBIIMM MPAKTHYECKHM OmbiToM. Ho
MMOCTOSTHHBIC TEXHOJOTHMYECKHE M3MEHEHUS B KOMMIBIOTEPHON TEXHUKE M KOMMYHHKAITMOHHOM
00opyoBaHUU 00ECIEHUBAIOT MPEIbIIYIIUNA OMBIT. 3HAHUS W HABBIKM, HAKOMJICHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

[lepeuncnennble OTAUYMS MOTYT IPUBECTH K TOMY, YTO peaju3alusl MPOEKTa BBIMAET U3
BPEMEHHOTO TIpaduKka WU TPEBBICUT OOJKETHbIE accUrHOBaHMA. [IporpaMMHbIe cHUCTEMBI
3a4acTyl0 OKa3bIBAIOTCS HOBHMHKAMM Kak B "HMJIEOJIOTMYECKOM'", TaK U B TEXHUYECKOM IUIaHE.
[ToaTomy, mpenBuis BO3MOXKHBIE MPOOJEMBI B pealn3alli MPOTPaAMMHOIO IMPOEKTa, CIETyeT
BCErJa IMOMHUTh, YTO MHOTUM M3 HHMX CBOMCTBEHHO BBIXOJUTh 32 PAaMKH BPEMEHHBIX M
OIOPKETHBIX OTPaHUYECHHH.

IIponecc ynpasjieHnsi pa3padoTKoOil NPOrpaMMHOI0 o0ecredeHnst

HeBo3MokHO omucaTh U CTaHAAPTU3UPOBATH BCE PAaOOTHI, BHIMOJHSAEMBIE B MPOEKTE IO
cozpanuio [10. Ot paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPraHU3aINH, TJI€ BBITOIHICTCS
paszpabotka I[1O, m oT THUma cozgaBaeMoro mporpammHoro mnponaykra. Ho Bcerma MoxkHO
BBIIETIUTH CIEAYIOLIUE:

- Hanmcanue npennoxennii no cozpanuto 110.

- [InmanupoBanue u coctaBieHue rpapuka padot no cozaanuto [10.

- OnieHuBaHWE CTOMMOCTH MPOEKTA.

- [Ton6op nepconana.

- Kontpons 3a X010M BbINOIHEHUS padoT.

- Hanncanue ot4eToB M NpeCTaBICHUH.

[lepBast ctaaus mMPOrpaMMHOTO MPOEKTa MOXKET COCTOSATh M3 HAIMMCAHUS IMPeaoKeHUM
10 pealn3alyy 3Toro npoekra. Ilpeaioxkenns 10KHBI COEPKaTh OMMCAHNE LIETIEH POEKTOB U
croco0oB ux AocTmxkeHnus. OHM Takke OOBIYHO BKIIFOUYAIOT B ce€0sl OLIEHKH (DMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBHINOJHEHHE MpoekTa. [Ipm HeoOXOAMMOCTH 37eChb MOTYT HMPHUBOAUTHCS
00OCHOBaHUs AJISl Mepefadu MPOeKTa Ha BBIMOJIHEHHWE CTOPOHHEH OpraHu3alliyd WIM KOMaHJe
pa3paboTUYHKOB.

Hanucanue mnpenioxkeHHil — O4YeHb OTBETCTBEHHAas paboTa, TaK KakK Il MHOTUX
OpraHuszaiuii BOIpPOC O TOM, OyIeT JIM MPOEKT BBIMOJHATHCS CaMON OpraHu3alued WiIu
pa3pabaTheIBaThCSi MO KOHTPAKTy CTOPOHHEH KOMIAHWEH, SBISETCS KpuUTHYeCcKuM. He
CYLIECTBYET KaKUX-THOO pEeKOMEHAAUH MO HANMCAHUIO MPEATIOKEHUNH, MHOTOE 3/1€Ch 3aBUCHUT
OT OTIBIT.

Ha srane nnanupoBaHus MpoOeKTa ONPENENAIOTCS MPOLECCH], ATANbl U IOJyYEHHBIE Ha
Ka)KJIOM M3 HUX Pe3yJbTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIOJIHEHUIO MpoekTa. Peanuzanus



9TOro IUIaHa NPHUBENET K JOCTIKEHHUIO Iiened mpoekra. OmnpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IUIAHMPOBAaHUEM, MOCKOJBKY 31€Ch OLEHHUBAKOTCA PECYpPCHI, Tpe-
Oyroruecs /17 BHIIOJIHEHUS TUIaHA.

KoHnTponb 3a X0A0M BBINONHEHUS pabOT (MOHUTOPUHI MPOEKTa) — 3TO HEMpPEPHIBHBIN
IIPOLIECC, NMPOJIOJDKAIOIIMICA B TEYEHHE BCEr0 CpPOKa peanu3aluu npoekra. PykoBoaurens 10i1-
KEH TOCTOSIHHO OTCJIEKMBATh XOJI peai3allud MpPOEKTa W CpaBHUBATH (PakTHUECKHE W TUIa-
HOBBIE TIOKA3aTeNIM BBINOJIHEHUS pabOT ¢ UX CTOMMOCTHIO. XOTS MHOTHE OPraHM3alllud UMEIOT
MEXaHU3Mbl (POPMATBLHOIO MOHUTOPUHTA PA0OT, OMBITHBIN PYKOBOJUTENIb MOXKET COCTaBUTD SIC-
HYIO KapTUHY O CTaJUHM Pa3BUTUHU MPOEKTa MPOCTO MyTeM HepOopMaJbHOro OOIICHUs ¢ paspa-
O0TYMKaAMH.

HedopmanbHblif MOHUTOPUHT YacTO NMOMOTaeT OOHAPYKUTh MOTEHIHAIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHJE MOTYT OOHapyXHUTbcs mo3aHee. Hampumep, exxeqHeBHOE 0OCYKICHHE
X012 BBINOJIHEHHUS PabOT MOXKET BBISIBUTH OT/EIbHbIE HETOPAOOTKU B CO31aBaEMOM IPOTPaMM-
HOM TIpoAyKTe. BMecTo 0XuaaHusg OTYETOB, B KOTOPBIX OyneT oTpaxeH (akT "mpoOykcoBku"
rpapuka paboT, MOXKHO OOCYIUTh CO CHEHUAINCTAMHM HaMEYaroIluecs MPOrpaMMHCTCKHE
po0OJIeMbl U HE AOMYCTUTh CpbIBa Ipaduka padoT.

B Tedenue peanuzanuuM MpoeKTa OOBIYHO MPOMCXOJUT HECKOJIBKO (hOpMalIbHBIX
KOHTPOJIBHBIX MTPOBEPOK XOJ1a BBIMOJHEHUS padboT no coznanuio [10. Takue mpoBepky JOTKHBI
naTh OOIIyI0 KapTUHY XOJa peaju3ald IpOoeKTa B IIeJIOM M I0Ka3aTh, HACKOJIBKO YiKe
paspaborannas 9actb [10 cOOTBETCTBYET IEsIM TIPOEKTA.

Bpewmst BoInOIHEHUS O0JIBIIMX MPOTPAMMHBIX TPOSKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHne 3TOro BpeMeHu 1EeNu 1 HAMEPEHHs OPraHU3all1, 3aKa3aBIIel MIPOrpaMMHBIN ITPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUTHCS. MOXKET OKa3zaThCsl, YTO pa3pabaThIBaeMbIil NMPOrpaMMHBIN
MPOIYKT CTall yXe HEHYXKHbIM JIMOO HCXOAHble TpeOoBaHHMs K co3naBaemomy I1O mpocro
ycTapeiad M HX HEOOXOJMMO KapIWHAIBbHO MeEHSATh. B Takoil cuTyanuum pyKOBOJCTBO
OpraHu3alMu-pazpaboTuynKa MOXKET MPUHATH pelieHue o mpekpaieHuu pazpadorku [10 unu 06
U3MEHEHUU MpPOEeKTa B IIEJIOM C TeM, YTOObI y4YecTh W3MEHHBIIHECS IIeTd M HaMEpeHUs
OpraHu3alNH-3aKa349HKa.

PykoBoauTenu mpoekToB OOBIYHO O0s3aHBI CaMU MOJOMpPATh UCIIOJHUTENEH ISl CBOMX
MpoeKkToB. B wuaeanbHOM ciydae npodeccHOHaNbHBI YPOBEHb HCHOJHUTENEH MOJKEH CO-
OTBETCTBOBATh TOW paboTe, KOTOPYIO OHM OYyIyT BBINOJHATH B XOJ€ pealu3allM IPOCKTA.
OpHako BO MHOTHX CIIy4asiX PYKOBOIMTENTH JOJDKHBI MOJAraTthCs Ha KOMaHAy pa3pabOTUHKOB,
KOTOpas jajeka oOT wuneanbHo. Takas cuTyanuss MOXeT OBITh BBI3BaHA CIEAYIOIIUMHU
MIpUYMHAMMU:

1. Bro/pkeT npoekTa He MO3BOJSIET MPUBJIEYb BHICOKOKBATHU(PHUIIMPOBAHHBIN MepcoHal. B
TaKOM CJIy4ae 3a MEHBIIIYIO IJIaTy IPUBJIEKAIOTCS MEeHee KBaTU(UIIMPOBAHHBIE CIICIIUAINCTHI.

2. bpIBalOT CHUTyallMM, KOTJIa HEBO3MOXKHO HAWTH CHEIHMAIMCTOB HEO0OXOAMMOM
KBaIM(UKAIMM Kak B CaMOMl oOpraHusanuu-paspaboTyuke, Tak W BHe ee. Hampumep, B
OpraHu3zaiyy "my4iye Jo 1" MOTYT ObITh YK€ 3aHSThI B JPYTUX MPOEKTAaX.

3. Opranu3zanusi XOo4eT MOBBICUTHh MPOQPECCHOHANBHBIN ypOBEHb CBOMX PaOOTHHKOB. B
9TOM CJIy4ya€ OHAa MOKET IpPHBJIEYb K YYAaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBJIM(ULIMPOBAHHBIX paOOTHUKOB, YTOOBI OHU MPHOOPETH HEOOXOAUMBIN OMBIT U MO YUYHINUCH Y
6oJiee ONBITHBIX CIICIUAIICTOB.

Takum oOpa3om, MOYTH BcerAa MoaA0Op CHEHAIUCTOB i BBIMOJHEHHS MIPOEKTa UMEET
OIpe/Ie/IeHHbIE OrpaHMYeHHs U He sIBJIseTCsl CcBOOOAHBIM. Bmecte ¢ TeM Heo0X0auMoO, 4TOOBI
XOT. OBl HECKOJIBKO WIEHOB TIpyHNbl pa3palOTUYMKOB HMENIH KBaJIU(PUKAIUIO U OIBbIT,
JOCTaTOYHBIE JJIs1 pa0OTHI Ha/l JAHHBIM MTPOEKTOM. B IPOTHBHOM cilydae HEBO3MOXKHO M30eXaThb
omn60k B pazpadotke I10.

PykoBoauTens mpoekta 0ObIYHO 00sI3aH MOCHUIATh OTYETHI O XOJIE€ €r0 BBIMOJHEHUS Kak
3aKa34ylKy, TaK M MOAPATHBIM OpraHu3alusaM. OTO JODKHBI OBITh KpaTKUE JOKYMEHTHI,
OCHOBaHHBIE Ha UH(OPMAIINHU, U3BJIEKAEMON 13 MOJPOOHBIX' OTUYETOB O MpoekTe. B 3THX oTdyerax



JOJDKHA OBITh Ta MHQOpMAaLUs, KOTOpas IMO3BOJSET YETKO OICHUTh CTENEHb TI'OTOBHOCTH
CO3/1aBa€MOT'0 IIPOTPaMMHOTO MPOIYKTA.

B pamkax kypca «CucTeMHas MH)XXEHEpHUS» BBIAEIEHBI CIEAYIOIIUE POJIM B TPYIIE I10
paspabotke [10:

- PykoBoaurens — ol1iee pyKoBOACTBO MPOEKTOM, HalMCaHUE JOKYMEHTAIMH, OOIeHHE
¢ 3akazunkom I10;

- CucTeMHBII aHAIUTHK — pa3paboTka TpeOOBaHUM (COCTaBliEeHHME TEXHUYECKOTO
3aJlaHus, MPOEKTa MPOTrPAMMHOI0 00ecrieueHus);

- TecTep — cocTaBieHne naaHa TeCTUPOBaHMA M aTrectauuu rorosoro 110 (mpoamykra),
COCTaBJICHHE CLIEHAapHs TECTUPOBAHMS, 0a30BBIM MpUMEP, MPOBEACHIUE MEPONPUATUI O IJIaHY
TECTUPOBAHUS;

- Pazpabotunk — MonaenMpoBaHHWE  KOMIIOHEHT MPOrPaMMHOr0  oOecredeHus,
KOJAUPOBaHHUE.

IlocTaHoBKa 3a7a4u K JJabopaTopHoii padoTte 3

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. Iloctpouth MOAENH ATANOB Ipolecca pa3padOTKU HHOOPMALMOHHBIX CHCTEM U
TEXHOJIOTUM.

3. IlocTponTk OTYET, BKIFOYAKOIIUI BCE MTOJIYYEHHBIE YPOBHHU MOJIEIIH.

4. Odopmuth otuer no nabopatopHoil padote. [IpencraButh otder Mo jIaboOpaTOpHOM
paboTe IS 3alTUThI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM O0JIacThi0O M KiIaccoM pa3padaThiBaeMOi
MHPOPMALIMOHHOM  cHCTEeMBI  pa3paboTaTb  MOJENb  J3TaloB  Ipolecca  pa3paboTKu
MH(OPMALIMOHHBIX CUCTEM M TEXHOJIOTHII.

Ta6muma 3.1 — UnauBuyaibHbIC 3a1aHUS

Ne | IlpenmeTHast 00J1aCTh Kiace UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE NIPEANIPUSATHE ERP

3 Toprosoe npeanpusaTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEINPUITHE NC yyera

8 Briciiee yuebHOe 3aBe/ieHHE NC ynpasnenus
9 WudpacTpyKTypa NIpeanpusiTHs CIIIIP

10 | AnmapatHas uHQpaCTPyKTypa OpeaIpUsTUs DKcHepTHasi CUCTeEMa

ConepxaHue oT4yeTa

IIo BeIIIOIHEHHOM pa60Te cocTaBiseTca oTrdeT. OTUET BBINOJHACTCS B 9JICKTPOHHOM

Buje. [1o BeIMOTHEHHOMY OTUETY MPOBOAUTCS 3alllUTa JIabopaTOPHON padOTHI.

Otuer mo nabopaTopHOW pabOTe MOIKEH COCTOATh M3 CIEAYIOUIMX CTPYKTYPHBIX

DJICMCHTOB!:
- TI/ITYJ'IBHLII\/'I JIHUCT,
- BBOJJHas 4acCThb,

- OCHOBHas yacTb (omucaHue paboThl): (QyHKIMOHATBHAs MOJAENb WH(POPMAIMOHHOM

CHUCTEMBI B €€ OITUCAHUE;
- 3aKJTFOYCHUE (BBIBOJIBI).

BBOJIHaH YaCTb OTYCTaA JOJIXKHA BKIIIOYATh ITYHKTHI:

- YCJIOBUC 3a1a4u,




- IIOPSZIOK BBIIIOJIHCHMSL.

- MpOrpaMMHO-aNMnapaTHbIe CPEJICTBA, UCIIOIb3yEeMbIE MPU BHITIOIHEHUN PAaOOTHI.

3ammMTa oT4eTa Mo J1abopaTopHON paboTe 3aKII0YaeTCs B IPEIbSIBICHUH MPETO1aBaATEII0
MOJTyYEHHBIX PE3YyJIbTaTOB B BHJE (ailyia U AEMOHCTPALlMU MOJYyUYEHHBIX HaBBIKOB IPH OTBETaX
Ha BOIIPOCHI IIPETIO1aBATEIIS.

KoHTpo/ibHBIE BOIPOCHI

1. Ilepeuncnute OCHOBHBIE 3TANOB Mpoliecca pa3padOTKU MH(YOPMAIIMOHHBIX CHUCTEM H
TEXHOJIOTHM.

2. HazoBute 6a30BbIe IPUHIIMIIBI ITPOLEcCca Pa3pabOTKH HHOOPMAITMOHHBIX CUCTEM.

3. [lepeuncnure Moaenu >KU3HEHHOTO 1HKIa pa3zpadoTtku [10.

4. OnumuTe HHCTPYMEHTHl HHKUHUPHHTA MPOEKTa MHPOPMAITMOHHON CHCTEMBI

5. Oxapakrepu3yiiTe METObl PEMHKUHUPHUHTA POEKTa HHPOPMAIIIOHHON CHCTEMBI

JlaGopaTopHas padora 4. UHXKHHMPUHT ¥ PEHHKHUHUPHHT APXHTEKTYPbI
HHPOPMALMOHHBIX cucTeM. Cnenndukanus NPOorpaMMHOro odecnevdeHusi Npu
00BEKTHOM MOJXO0/e.

Henb padorbl: M3yunTh M NPUMEHUTh HA IPAKTUKE METOJMOJIOTMM WHXUHUPHHIA H
PEMHXHHUPHHTA apXUTEKTYPbl MHPOPMALIMOHHBIX CUCTEM, METO/BI pa3pabOTKU Crienu(pUKAINH
POTPAMMHOT0 00ecTIeYeHuUs IPH 0OBEKTHOM MOJIXOIE.

OcHoBBI TECOPUU

IInannpoBanue npoekTa pa3padoTKH NPOrPaMMHOIO o0ecneYeHnst

O¢ddexTuBHOE yNpaBieHHE NPOrPAMMHBIM IMPOEKTOM HANpPSMYI 3aBUCUT  OT
NPaBUIBHOTO IUIAHUPOBaHHUA DPAaOOT, HEOOXOAMMBIX [UIl €ro BbINOJNHEHHA. [lmaH momoraer
PYKOBOJUTEINIO NPEABUICTh MPOOJIEMbI, KOTOPbIE MOTYT BO3HUKHYTh Ha KaKHUX-JIMOO 3Tarax
coznanus 10, u pa3paboTaTh NMPEBEHTUBHBIC MEPHI I UX HPEAYNPEKIACHUS WU PEIICHUS.
[Inan, pa3paboTaHHBII Ha HayaJdbHOM OJTale IPOEKTa, pPACCMAaTPUBAETCI BCEMU €ro
YY4aCTHUKAMU KaK PYKOBOIALIMI [JOKYMEHT, BBIIIOJIHEHHE KOTOPOIO [OJDKHO IIPUBECTU K
YCHEIIHOMY 3aBEpILIECHUI0 MPOEKTa. OTOT MEPBOHAYAIbHBIA IJIaH JOJDKEH MaKCHUMAallbHO
MOJPOOHO OMMCHIBATh BCE 3TAIbl PEATN3ALUHU IPOEKTA.

[Tpouecc miaHupoBaHMSI HAYMHAETCS, UCXOJS U3 OMUCAHUS CHUCTEMBI, C OINpPEAETICHUS
IPOEKTHBIX OrpAaHUYEHHH (BpPEMEHHbIE OrpAaHUYEHUs, BO3MOXHOCTH HAJIUYHOIO IEpCOHAIa,
OIO/DKETHBIC OTPAHMYCHUS U T.J.). DTU OTPAHUYCHHUS JODKHBI OMPEACIATHCS MapallieIbHO C
OLICHUBAaHUEM IIPOEKTHBIX IIApaMETPOB, TAaKUX KaK CTPYKTypa U pa3Mep IPOEKTa, a TaKxKe
pacrmipeneneHieM (PYHKIIUN Cpelu UCIIOTHHUTENICH. 3aTeM OMNPEeNeSIFOTCS dTanbl pa3padoTKu U
TO, KaKue€ pe3yJIbTaThl JOKYMEHTalUs, IPOTOTHUIIbI, MOACUCTEMBbl WJIA BEPCUU IPOIPAMMHOIO
MPOJYKTa) JOJDKHBI OBITh MOJY4YeHbl IO OKOHYAHMM OJTHX JdTanoB. Jlamee HauumHaercs
LUKJINYecKas 4acTh MmaHupoBanus. CHavana pa3pabareiBaercsi rpaduk padoT MO BHIIOJIHEHUIO
MIPOEKTa WJIM JAETCs pa3pellieHue Ha MPOJAO0KEHNE UCIIOJIB30BaHUs paHee CO3JJaHHOTO rpaduka.
[Tocne 3TOro mMpoBOAUTCS KOHTPOJIb BBIOJHEHUS PAaOOT U OTMEUYAIOTCS PACXOXKACHUS MEXIY
peaJIbHBIM U IJIAaHOBBIM X0J/10M padoT.

Hanee, mo Mepe NOCTYIUIEHUS HOBOM HH(pOpMAalMU O XOJE BBINOJHEHUsS IPOEKTa,
BO3MOXXEH NEPECMOTP NEPBOHAYAIBHBIX OLEHOK MapaMeTpOB MPOEKTa. JTO, B CBOIO OYepeb,
MOXET MpHBECTH K H3MEHeHHI0 rpaduka pabor. Ecim B pesynabrare 3TUX HM3MEHEHH
HapyLIalOTCsl CPOKHM 3aBEPIICHUS IPOEKTa, JOJDKHBI OBITh MEPECMOTPEHBI (M COIIACOBAHBI C
3aka3uukoM [10) npoekTHbIe OrpaHUYEHUs.

KoneuHo, OONBIIMHCTBO PYKOBOJAUTENEH MPOEKTOB HE AyMarOT, YTO peaju3alus HX
IIPOEKTOB MPOUJET IIajako, 6e3 BCakux mpobiemM. XKenarenbHo onucaTh BO3MOXKHbBIE POOIEMbI
elle 10 TOro, Kak OHHM HpOSIBAT ce0s B X0/1€ BBINIOJHEHUS MpoekTa. [loaTomy sydiie cocTaBisiTh
"meccumuctuyeckue" rpaduku pabor, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOKHO
MOCTPOUTH IUJIaH, YYUTHIBAIOIIMN BCE, B TOM 4YHUCIIE€ CIydyaliHble, MPOOJIEMbI U 3aJIE€PKKU



BBITIOJIHEHHSI MPOEKTa, MO3TOMY M BO3HHMKAET HEOOXOIUMOCTH IMEPHOAWYECKOr0 IepecMoTpa
MIPOEKTHBIX OTPAHUYCHUI M ATAIIOB CO3aHUsI IPOTPAMMHOTO TIPOIYKTA.

[Inan mpoekTa JOJDKEH YETKO IOKa3aTh PECypChbl, HEOOXOIUMBIE Ui pealn3aliuu
MIpPOEKTa, pasjieieHre paboT Ha STambl U BPEMEHHOM rpauK BBHIMOJIHEHHS STHUX ATanosB. B
HEKOTOPBIX OpraHu3alMAX IJIaH MPOEKTa COCTABISIETCS KaK €IWHBIA JOKYMEHT, COJep Kalliui
BCE BUJBI TUIAHOB, ONHMCAaHHBIX BBINIE. B Ipyrux ciydasx TUIaH MPOEKTa ONHCHIBACT TOJBKO
TexHoJoruueckuit npouecc coznanus [10. B Takom miane o0s13aTeIbHO NPUCYTCTBYIOT CCHIIIKU
Ha TUIaHbl IPYTUX BUJOB, HO OHU pa3pabaThIBAlOTCS OTIEIBHO OT IUIaHA MPOEKTA.

Jletanu3anusi IIaHOB MPOEKTOB OYEHb PA3HUTCA B 3aBUCHUMOCTH OT TUNa pa3zpalaTbl-
BaeMOT0 NMPOTrPaMMHOI0 MPOAYKTa M OpraHuzanuu-pazpadorurnka. Ho B moOom ciaydyae 00ib-
IIMHCTBO IUIAHOB COJEPIKAT CIEAYIOINE PA3AETIbL.

1. BBenenne. Kparkoe onucaHume nened IPOEKTa W IMPOEKTHBIX OrPaHWYEHUHN
(Or0/KETHBIX, BpEMEHHBIX U T.[I.), KOTOPbI€ BaXHBI JUIsl YIIPABICHUS IIPOESKTOM.

2. Opranmzanmsi BBIIOJIHEHUS Tpoekta. OmmcaHue cmocoda moadopa KOMaHIbI
pa3paboTUYMKOB U paclpeielieHue 00s13aHHOCTEeH MEXY YWICHAMU KOMaH/IbI.

3. Amamm3 puckoB. OmmcaHre BO3MOXHBIX MPOCKTHBIX PHCKOB, BEPOSTHOCTH WX
NIPOSIBJICHUS M CTPATETUi, HAIIPaBJICHHBIX HA X YMEHBIICHHUE.

4. AnmapaTHble W TMPOTpPaMMHBIE PECypchl, HEOOXOAMMBIE UIsl peaju3alii IMPOEeKTa.
[lepedenp anmapaTHBIX CPEACTB U IPOTPaAMMHOTO 0OecrieueH st, HE0OOXO0AUMOTO Ui Pa3paboTKU
MporpaMMHOro Mpoaykra. Ecnu anmapatHbele cpenactBa TpeOyeTcs 3aKkynaTh, MPUBOJUTCS UX
CTOMMOCTb COBMECTHO € Tpa(KOM 3aKyNKH U OCTaBKH.

5. Pazbuenune pabor ©Ha odTambl. [lpormecc peanmzanum TpoekTa pa3duBaeTcsa Ha
OTAENbHBIE MPOIECCHl, OMPEACISAIOTCS 3Talbl BHIMOJIHEHUS NPOEKTa, MPHUBOIAUTCS OMHMCAHHUE
pe3ynbTaToB ("BRIXOIOB'") Ka)KIOTr0 ATana U KOHTPOJIbHBIE OTMETKH.

6. I'paduk pabot. B 3TOM rpaduke oToOpakaroTcsi 3aBUCUMOCTH MEXKIY OTIEIbHBIMU
npoueccamu (3Tanamu) paspabotku [1O, oleHKH BpeMeHHM WX BBIIIOJHEHHUS M paclpesesieHue
YJICHOB KOMaH/Ibl Pa3pabOTYMKOB 110 OT/AEIBHBIM JTaraMm.

7. MexaHu3Mbl MOHMTOPMHIAa U KOHTPOJSL 32 XOJOM BBIMOJHEHUS IPOEKTA.
OnuchIBalOTCS MPEIOCTaBIIEMbIE PYKOBOIUTEIEM OTUETHI O XOI€ BBITIOJIHEHUS paboT, CPOKU UX
MIPEIOCTABIICHUS, a TAK)KE€ MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan gomKkeH peryisipHO MepecMaTpUBATHCS B Mpoliecce peanu3anuu npoekra. OgHu
YyacTy IUIaHa, HampuMmep rpaduk paboT, M3MEHSAIOTCS 4acTo, Apyrue Oojee cTaOuiabHbL. Jlis
BHECCHMs] HM3MEHEHUH B IUlaH TpeOyercs CcreuualbHas OpraHu3alus JOKyMEHTOIIOTOKa,
MO3BOJIAIOIIAs OTCIEKUBATh 3TH U3MEHEHHUSI.

IlocTtaHoBKa 3a1a4u K J1a06opaToOpHOii padoTe 4

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. IIpoBectu 0OBEKTHO-OPUEHTUPOBAHHBIN aHAJIN3 NMPOEKTa UHPOPMAITMOHHON CUCTEMBI,
omucaHHOW B i1aboparopHoit padote 1.

3. BeimmosiauTe peanu3anuo BapHAHTOB WCTIOJIb30BaHMS B TepMHHAX
B3aUMOJICHCTBYIOMIUX OOBEKTOB M IMPEACTABISIONIYI0 cO00il HaboOp Auarpamm:

3.1 quarpamm KjiaccoB, pealu3yIONIMX BapUAHT UCIOJIb30BAHMUS;

3.2 numarpaMM B3aUMOJEHWCTBHUS (IMarpaMM MOCJIEIOBATEIbHOCTH M KOOMEPATUBHBIX
auarpaMM), OTpa)KaloUIMX B3aUMOJIEHCTBHE OOBEKTOB B MPOIECCe pealu3alliid BapuaHTa
HCIIOJIb30BaHUS.

4. Pa3nenuTh Ki1acchl MO MaKeTaM, UCIOJIb3Ys OJIMH U3 MEXaHHU3M pa3OueHusl.

5. IloctpouTh OTYET, BKIKOYAKOMIMK BCE IOJYy4YEHHBbIE ypoBHU Mmonaenu. [IperncraButhb
OTYET ISl 3AIIUTHI.



BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM O0JIacThi0O M KiaccoM pa3padaThiBaeMOi
MHPOPMALIMOHHOM  CHUCTEMBI IMPOBECTH OOBEKTHO-OPHUEHTHUPOBAHHBIM  aHANIMW3  IPOEKTa

MH(GOPMALIMOHHON CUCTEMBI.

Ta6muma 4.1 — UaauBuyaibHbIC 3a1aHUAS

Ne | IlpenmeTHast 06J1aCTh Kiace UC

1 Ckian MRP

2 ITpou3BOACTBEHHOE NIPEANIPUSATHE ERP

3 Toprosoe npeanpusaTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CtpouTenbHOE MPENPUITHE NC yuera

8 Briciiee yuebHOe 3aBe/ieHHE NC ynpasnenus
9 WudpacTpyKTypa NpeanpusiTHs CIIIIP

10 | AnmapatHast uHQpacTpyKTypa OpeaIpUsTUs DKcnepTHasi CUCTeMa

ConepxaHue oT4yeTa

[lo BbImonHEHHON paboTe cocraBisgercs oT4eT. OTYET BBHIMOIHACTCS B DJICKTPOHHOM
Buje. [1o BeIMOTHEHHOMY OTUYETY MPOBOAMTCS 3alllUTa JIabopaTOpHON padOTHI.
Otuer mo nabopaTopHOW pabOTe MOIKEH COCTOATh M3 CIEAYIOUIMX CTPYKTYPHBIX

DJICMCHTOB!:
- TI/ITYJ'IBHLII\/'I JIHUCT,
- BBOJJHas 4acCThb,

- OCHOBHas yacTb (omucaHue paboThl): (QyHKIHMOHATBHAs MOJAENb WH(POPMAIMOHHOM

CHUCTEMBI B €€ OITUCAHUE;
- 3aKJTFOYCHUE (BBIBOJIBI).

BBOJIHaH YaCTb OTYCTA JOJIXKHA BKIIIOYATh ITYHKTHI:

- YCJIOBUC 3ala4u,
- HOPAOOK BBITIOJTHCHUA.

- IPOTrpaMMHO-aNIapaTHbIE CPECTBA, UCIIOIB3YyEMbIC TIPU BBITIOJIHEHUU PabOTHI.
3ammrta oT4era 1o J1abopaTopHOU paboTe 3aKITI0YaeTCsl B MPEABSIBICHUH MPETIO1aBATEIIO
MOJTYYEHHBIX pe3yJbTaTOB B BHJE (hailia M JEMOHCTPALUK MOTYYSHHBIX HaBBIKOB MPU OTBETaX

Ha BOIIPOCHI NPENOAABATEIS.

KonTpoJbHbIe BOIPOCHI

1. [lepeuncnnure OCHOBHBIE OTallbl WHXWHUPUHTA W PEUHKUHUPUHIA apXUTEKTYPBI

I/IH(i)OpMaI_II/IOHHLIX CHUCTCM.

2. HazoBuTe 0a30Bble MPUHIMIIBI MOJEIHPOBAHUS apPXUTEKTYpPhl HMH(DOPMAIMOHHBIX

CHUCTEM.

3.B kakux ciydasx 1enecooOpasHO MPUMEHSTh (QPYHKIMOHAIBHBI M OOBEKTHO-
OPHEHTUPOBAHHBIN aHAIN3 MIPOEKTa HH(POPMAIIMOHHON CUCTEMBI?
4. HazoBute MHCTPYMEHTHI (QYHKIIMOHATIBHOTO U O0BEKTHO-OPUEHTUPOBAHHOTO aHAN3a

npoekTa HHPOPMAITMOHHON CHCTEMBI?



6. YAEBHO-METOJUYECKOE U HTHOOPMAILIMOHHOE OBECIIEYEHUE
JUCLMIIINHBI

6.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEJIBbHOM JTUTEPATYPHI, HEOOXOAUMOI IS
OCBOCHUA JUCHUIIIMHBI

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI

1. Cucremnass unxeHepus: yuyeOHoe mocoOue/ MuHHCTEpCTBO 00pa3oBaHMsS U HayKH
Poccuiickoit ®eneparmu, PenepanbHOoe TOCYJApCTBEHHOE ABTOHOMHOE 00pazoBaTeIbHOE
yUpeKIeHUE BhICIIETro npodeccuoHanbHOro oopaszoBanus «Ceepo-KaBkasckuii GdenepalbHbIN
yHHUBEpcuTeT»; aBT.-cocT. B.M.Jlpo3noBa. - CraBponons: CKOY, 2014. - 115 c. - To xe
[DnexTponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page= book&id =458082.

2. Marmunen FO.A. Ananu3 TpeGoBaHUI K aBTOMAaTHU3UPOBAHHBIM HWH(OPMAIMOHHBIM
cuctemMaM [DnexkTpoHHbIl pecypc]/ Marnunern; FO.A.— DNEeKTpOH. TEKCTOBBIC JTaHHBIC.—
M.: Nurepuet-Yuusepcuter Unpopmanmonusix Texnonoruit (MHTYUT), 2016.— 191 c.—
Pexxum noctyma: http://www.iprbookshop.ru/52184.— 3BC «IPRbooksy, mo maposto

6.1.2. IlepeyeHb JONOTHUTEILHOM JIUTEPATYPbI
1. JlumanoBa H.M. ApxuTeKkTypa BBIYHMCIHTEIBHBIX CHCTEM W KOMIIBIOTEPHBIX CETEH

[OnexTpoHHBI pecypc]: yueOHoe mocobme/ H.M. JlumanoBa. —  DIEKTPOH. TEKCTOBBIE
nanHple. — Camapa: [IoBOKCKMH TOCYIAapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHUKAIUH |
uHpopmaruku,  2017. — 197 ¢ —  2227-8397. —  Pexum jgocryna:

http://www.iprbookshop.ru /75368.html.

2. Kmumenko M.C. Teopus cucrteM M CUCTEMHBIH aHaIW3 [DIEKTPOHHBIA pecypc]:
yuebnoe mocobue / WM.C. Knmmenko. — DJIEKTpOH. TEKCTOBBIE JaHHblE. — M.:
Poccuiickuii  HOBBIM ~ yHuBepcurer, 2014. — 264 c¢. —Pexum  gocryna:
http://www.iprbookshop.ru/21322.html.

6.2. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecIeYeHNsI CAMOCTOSITE/IbHOI PadoThI
00y4aomMXxcs 1Mo JUCUUILIHHE

1. Meronuyeckre yKka3aHUSl 10 BBIIOJIHEHUIO JTAOOPAaTOPHBIX PabOT MO JAMCLUILINHE
«CucreMHast HHXXEHEPUS.

2. MeToauuecke pEeKOMEHIAMM AJs CTYJIEHTOB IO OPraHU3allid CaMOCTOSTEIBHOMN
paboThl o gucHumnHe «CUCTeMHas HHKEHEPUS.

6.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJTIEKOMMYHUKAIIUOHHOM CeTH
I/IHTepHeT, HCOﬁXOI{l/IMLIX OJIA OCBOCHUA JUCHUITJIMHDBI

1. YauBepcuretckas 6ubanoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooksy. http://www.iprbookshop.ru.

3. DnextponHas 6ubmorexka CKDY .. http://catalog.ncstu.ru.

4. T'ocynmapcTBeHHas MyOJW4YHAsh HaydHO- TexHudeckas Omonmmorexka Poccuu. (I'TIHTH
Poccun). www.gpntb.ru.
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BBEJEHHUE

Metoauueckue peKOMEHJAIUM  CcoAepXkaT IepeyeHb TeM C  BONpocaMu st
CaMOCTOSITENILHON NPOPAaOOTKH, MepeyeHb NMPaKTUYECKUX U JIAOOPAaTOPHBIX paboT ¢ BOMpocaMu
Ul CaMOCTOSITENIbHOM MpOpabOTKH, Marepuan A MOJATOTOBKHM KOHTPOJBHOM paboThl M
KypCOBOT'O MPOEKTA.

Metoauueckre pekoMeHAAlMU TMOCBAUIeHbl Kypcy «Cuctemnas mHxkeHepus». Camoe
COBpPEMEHHOE OINpesiesieHne CUcTeMHoN uHxkeHepun naHo B Guide to the Systems Engineering
Body of Knowledge (pykoBoiacTBo mo koprycy 3HaHMH cucTeMHOW uHxkeHepun). KopoTkoe
OIpeJiesIeHNe TIOHATHS CHCTEMHAsh MHXKEHEPHs: 3TO MEXIUCUUIUIMHAPHBIA MOAXO0 U CIOCOOBI
oOecrnieueHusl BOIUIOIICHUs ycmemHo cuctembl (Systems engineering is an interdisciplinary
approach and means to enable the realization of successful systems). B »Tom ompenenenun
MO>KHO MOJYEPKHYTH CIEAYIOINE MOMEHTHI:

1. Ycnemnple cucTeMbl — 3TO TO, YEM 3aHHMMAETCSl CUCTEMHas WHKeHepus. CloBo
“ycnemHsle” TyT KpalHe Ba)KHO M O3HAYAeT, YTO CHCTEMA JIOJDKHA YAOBIECTBOPUTH HYKIBI
3aKa3uMKOB, TOJb30BaTENIed W JPYTUX CTEHKXOJAEPOB (CTEMKXONAephl — 3TO Te, KTO
3aTparMBaeTcsi CHCTEMOM, WM KTO 3aTparuBaeT CHCTEMY). YcCIeX —3 TO KOTJa CHUCTEMOM
BCE JIOBOJIbHBI.

2. CnoBO “cHCTEMBI” UCIOJIB3YETCS B OUYE€Hb CIEIMATbHOM 3HAUYCHHUU: 3TO «CUCTEMBI» W3
cHCTeMHOro mozaxona. Eciu Bl ckazanu «cucTeMa» MpO KOMIBIOTEP, TO 3TO aBTOMATUYECKH
BIeU€T 3a €000l pasroBop TMpo CTEHKXOJAEPOB M HX HMHTEpeChl, TpeOOBaHUA U
apXUTEKTYPY, KU3HEHHBIN IIUKII U T.1.

3. MexaucuuminHapHbIi OX0] — CHCTEMHasi HHKEHepus MPETeHyeT Ha TO, YTO OHA
paboTaeT cO BCEMHU OCTaJIbHBIMM HMHXCHEPHBIMH CIIELUAIBHOCTAMHU (BIOPOYEM, HE  TOJIBKO
uHxeHepHbIMU). «[loaxon» OOBIYHO O3HA4YaeT Kakue-TO HapaOOTKU B OAHON MpeIMEeTHOU
o0iacTH,  KOTOpble  MOXXHO  NepeHecTd  Ha  Jpyrue  IpeaMeTHble  objacTu.
MeXIUCUUIUIMHAPHOCT, — 3TO OYE€Hb CUJIBHOE 3asBJICHHE, OHO O3HA4aeT, YTO CHCTEMHas
WH)KEHEpUsT MOXET B OJHY YIPSDKKY BOpAYb KOHSA U TPENETHYIO JaHb (Hampumep,
HMHXEHEPOB-MEXaHUKOB, OaJJTUCTUKOB, KPUOTEHIIIMKOB, TICHXOJIOTOB, MEIUKOB, acCTPOHOMOB,
IPOTPaAaMMHUCTOB M T.JI. B IMPOEKTaX MHJIOTUPYEMON KOCMOHABTHKN).

4. CnoBo “Boruomenue” (realization, “mepeBoa B peaqbHOCTh ) O3HAYaeT OYKBaJIbHO
3TO: CO3[JaHUE MaTEePHAJIbHOM (M3 BEIIECTBA U MOJICH) YCIEIIHOM CUCTEMBI.

[lo-anrnuiicku  ‘“‘cucTeMHas WHXEHepus® — systems engineering, XoTs OoJee
paHHUE HamucaHus ObUIM Kak system engineering. [IpaBuibHas uHTeprperays (U NpaBUIbHBINR
NepeBoJ]) — HMEHHO «CHCTeMHas» (MoApa3yMeBarolasi MCIOJIb30BaHUE CHCTEMHOTO
MOJX0/1a) MHXKEHEepHUs, a He «HUHXKeHepus cucrem» (engineering of systems) — korga
000N «O0OBEKT» HaA3bIBAETCSl «CHCTEMOiI», HO HE HCIOJIb3YeTCS CHUCTEMHBIH IMOAXOA BO
BCEH €ro MOJHOTE.

W3 cucremHoil uHXKeHepUM KBadupuKaTop '"CUCTeMHBIM" 0e3 H3MEHEHHs] CMbICia
MOHATHUSL BBIKMHYTh HENb3S — CHCTEMHas WH)XXEHEpUsS OTO HHXKXEHEPUs C CUCTEMHBIM
MBIIUICHUEM.

Bonee mnmHHOE ompenenenue BKiIoYaeT emé onHy ¢pasy: «OHa Qokycupyercs Ha
LEJIOCTHOM M OJHOBPEMEHHOM/MAapajyieIbHOM  TMOHUMAaHUM  HYXKJ  CTEHKXOJ/IepoB;
UCCIIC/IOBAHUM  BO3MOXHOCTEW; JOKYMEHTUPOBaHMM TpEOOBaHM; W  CHHTE3UPOBAHMUHU,
MpOBEpKE, MPUEMKE W TOCTETICHHOM TMOSBICHHHM HHXXCHEPHBIX DPEIICHWH, B TO BpeMs Kak B
pacuéT mpUHUMAETCs TMOJIHAs MpobiieMa, OT HMCCIeIOBaHMS KOHLEMIMM CHUCTEMBI J0 BBIBOJA
cucrembl u3 oskciuryaranum» (It focuses on holistically and concurrently understanding
stakeholder needs; exploring opportunities; documenting requirements; and synthesizing,
verifying, validating, and evolving solutions while considering the complete problem, from
system concept exploration through system disposal). TyT Hy>HO OJYEPKHYTh:

1 IlemokynHOCTS, KoTOpas MOIYEPKHYTA MHOT'OKpPaTHO — oT
“MEXIUCUUIVINHAPHOCTH B IEPBOM IIOJOBHHE OIpPENEICHMsS JO0 LEJIOCTHOCTH BCEX



NEMCTBUM 1O  CO3JaHMI0  CHUCTEMBI BO  BTOPOM  IIOJIOBUHE  ONPEACNIEHUs, 10
L[EJIOCTHOCTH/TIOJTHOTHI IPOOJIEMBI, IO 0XBaTa BCETO KU3HEHHOTO IIMKJIa CUCTEMBI “OT POXKIACHUS
10 cmepTr”. LlenocTHOCTH (MOJTHOTAa 0XBaTa BCEX YacTel IeJIEBOM CUCTEMBI COTJIACOBAHHBIM HX
[ETBIM), MEXIUCIUTUTMHAPHOCTh (TIOJIHOTA OXBaTa BCEX MUCIUIUINH) — 3TO KIIOYEBOE, YTO
OTJIMYAET CUCTEMHYIO MHXXEHEPHUIO OT BCEX OCTAJIbHBIX NHKEHEPHBIX AUCLUIIIMH.

2. [lapannenbHOCTh BBIMIOJIHEHUSI CaMBIX pa3HBIX MPAKTUK (@ HE MOCJeA0BaTeIbHOE
BBIMIOJIHEHHE HMX BO BPEMEHHM, KaKk MOXHO ObLIO OBl IMOJyMaTh, HPOUYUTAB MEPEUHCICHHE
MIPAKTHK)

3. MHOro ocoGeHHOCTEH (pasznMueHHe HYXXJ TMOoJb30BaTelied W TpeOOBaHMH,
NMPOBEPKM M MOPUEMKH, YIOP HA CHUHTE3 JI1 MPOTHUBOIOCTABJICHUA ‘‘aHATUTHYECKUM
JUCLMILIIMHAM U T.1.).

OTBETCTBEHHOCTh 3a BCIO cHCTeMy Kak leioe (whole system) u cBs3aHHas C 3TUM
MEXITPEIMETHOCTh/ MK IMCIUIIMHAPHOCTL  (interdisciplinary)  moaxoma K Jpyrum
WHXXEHEpUSIM  (MEXaHUUYECKOH, JJIEKTPUYECKOW, MpOrpaMMHOM, Npeanpustus U T.J.)
OTJIMYAIOT CUCTEMHYIO WH)KEHEPHIO OT BCEX APYTUX HHKEHEPHBIX IHUCLUIUIMH.

[IpenacraBum cebe nemoByro OypoByio miargopmy: COTHH ThICSIY TOHH MeETalia,
O0eToHa, TIJIaCTMAacChl, HEOOXOAMMBIX PACXOJIHBIX MaTepHalioB, OOYUYEHHAs BaxTa JIOJIKHBI
coOpaTbcs BMECTE JallekO B MOpE Cpeld JibJjJa U B CTPOro OINpeAeNEHHBIH MOMEHT JTa
OrpOMHAasi KOHCTPYKIMS JIOJDKHAa HadaTh COTJaCOBaHHO paboTaTb — M HE IPOCTO
paboTaTth, a TPUHOCUTH TPHUOBLIL M oOecreunBaTh O€30MACHOCTh B YacTH 3arps3HEHUS
OKpY’Kaloliel cpeapl U 3/10pOBbs Haxojsmieicss Ha muaTdopme BaxThl. Kakas HHXKEHepHas
JUCHMIUIMHA JOJDKHA YYeCTb pe3yibTaThl padOT BCeX APYTUX HWHXKEHEPHBIX AUCHUILIMH —
coOpaTh B €IMHOE IIEJI0€ AaHHBIE JIEJJOBOM 0OCTAaHOBKM, CAHUTAPHBIX HOPM B IOMEIIECHUSIX IS
00CITyKMBAIOLIEr0 IepcoHaa, oOecrnieueHue AIIEKTPUYECTBOM MOMAaBIINX Tyna
KOMIIBIOTEPHBIX CEPBEPOB, XapaKTEPUCTHKH 3TH CEPBEPOB U MporpammHoe obecrieuenue? Kro
03a00TUTCSI YUETOM B KOHCTPYKIIMH IJIATPOPMBI U3MEHEHUN B JUIMHE METAIOKOHCTPYKLHUHN 3a
CUET pa3HULbl CyTOYHBIX TEMIIEPATYP U OJHOBPEMEHHO YCTAaHOBKOM aKyCTUYECKUX JAaTYMKOB HA
TpyOax, KOTOpble MPOCIYyHIMBAIOT IIOPOX Tecka, YTOObl MO 3TOMY HIOPOXY MOXHO OBLIO
OTIPECTUTH U3HOC TPYO?

CucremHass MHXEHEpHUs Kak pa3 UM SBISIETCd TOM  JHCHMILNIMHOM, KOTOpas
OTBETCTBEHHA 3a OO0ECMEYEeHUE LEIOCTHOCTH B WH)KEHEPHOM IPOEKTE: MMEHHO CHCTEMHBIE
MHXEHEPHl MPOCKTUPYIOT HePTAHYyI0 IulaThopMy Kak ycrenHoe (6e3omacHoe, HaI&xKHOE,

MpHUOBLTEHOE, PEMOHTONPUTOAHOE W T.JO. — Pa3HBIM JIOASM HYKHO OT 3TOH 1iatdopmbl
pasHoe) 1eioe, TOTOM pa3lalT dYacTh paboThl HHXKEHEpaM TI0  CIENUATbHOCTSIM
(MHXKEHEPaM-CTPOUTEIISIM, MAaITHHOCTPOUTEIISIM, WH)XCHEepaM-3JIeKTPUKaM,

KOMIIBIOTEPIIMKAM/aUTUIITHUKAM ¥ T.J.), a 3aTeM COOUpAlOT pe3yibTaThl HMX paboT Tak,
YTOOBI IOMYYUTH PA0OTOCTIOCOOHYIO U HAIEKHYIO CUCTEMY.

OTO TINaBHBIM IPU3HAK, OTJIMYAKOIINNA CHUCTEMHBIX WHKXEHEPOB OT BCEX JAPYTHX
MH)KEHEPOB: OHM OTBEYAIOT 3a MPOEKT B IIEJIOM, Cpa3y BO BCEX €ro JAETalAX Kak B YacTH
JeTanei-9acTeid, Tak U B YaCTH HCIIOJIB30BAHMS NIETATBHBIX 3HAHWW OTIENBHBIX IMCIUIUINH.
OHM OTBETCTBEHHBI 3a TO, YTOOBI HE OBUIO MPOMYIIEHO KaKOH-HUOYAb MeENouYd, BEeaylled K
poBay.

CamMOnér — 3TO MHOTrO-MHOTO KYCKOB MeTajula M IUIACTHKA, CHUHXPOHHO JICTSIIUX
Ha ckopoctn 900km/gac (0.85 oT ckopocTH 3ByKa, 9TO THIOBasi CKopocTh Boeing 787
Dreamliner) nHa BbicoTe 10kM. CHCTEMHBI HMHXEHEp — 3TO TOT, KTO TNpUAyMal, Kak
o0ecrieynTh WX HAASKHBIA M DKOHOMHWYHBIN COBMECTHBIH TMOJIET, YBS3aB camble pa3HbIE
TpeboBaHus (TPY30HOABEMHOCTb, PACXOJ TOIUIMBA, NAIBHOCTh MOJIETA, IIYM IpH B3IETE U
mocajake, TpeOoBaHUs K JUIMHE pazbera W IMOCAIKHA, HEOOXOAMMOCTH JIETKOTO 0OCTYKMBaHUS
Ha 3eMJIe, OTCYTCTBHE 00JieZIcHeH s, 0€30MacHOCTh Jro/iel Ha 6OpTYy, U T.A. U T.IL.), TIPU ITOM
TpeOOBaHUSI BBIIBUTAINCH CAMBIMH Pa3HBIMH JIFOJIbMH, TPEACTABISIONIUME CaMbIe Pa3HbIe
npodeccuoHadbHble M oOliecTBeHHble TIpymmbl. [lapa-Tpoiika MUIJTHOHOB neranen



W3TOTAaBIIMBACTCS © CcoOUpaeTcs B OJHO U3JEIHEe — H CaMOJET JIETUT, oOecrednBast
KoM(DOPT Taccakupam u MPUOBLTH BIIaICITbIIaM.

CucreMHasi MHXCHEPUS pelllaeT 3aaqy MpeooJIeHIs] HHKEHEPHON CI0KHOCTH (KOTopast
OTIpe/IeNIAeTCS TJIABHBIM 00pa3oM KaK YHCJIO Pa3IUYHBIX JJIEMEHTOB, KOTOPBIC JIOJDKHBI
MPOB3aMMOJICICTBOBATh JAPYr C JAPYroM, YTOOBI TMONYyYUTh IENEBYI0 CHUCTEMY — U
CIIOKHBIE CHCTEMBl HE IIOMEIIAIOTCS HH B KAaKyl) CaMyl YMHYI TOJIOBY, TpeOyercs
crienuanbHas AUCHUIUINHA, YTOOBI COOMpaTh pe3yibTaThl MAEATEIBHOCTH CaMbBIX Pa3HBIX
WHXXEHEPOB B OJTHO pabOTOCIIOCOOHOE TIeTI0e.

1. HEJIb U 3AJJAYU U3YYEHUSA JUCHUTIJIMHBI

Ilenbto ocBoeHUs: AUCHUIUIMHBI «CHUCTEMHas HHXXEHepus» SBiseTcs (OopMUpOBaHUE
Habopa MmpoecCHOHATBLHBIX KOMIIETCHIMH OyAyIlIero MarucTpa Mo HarpaBJICHUIO MOATOTOBKU
09.04.02 «MHbopMalmOHHbIE CUCTEMBl W TEXHOJOTHUW» Uil PELIEHUS MPUKIAJHBIX 3a1ad B
paMKax Maructepckoil mporpammbl «TexHomoruu pa®oThl ¢ JaHHBIMH M 3HAHMSMM, aHAIHU3
nH(bOpMaLIUN.

3a1a4l OCBOEHMS IUCLUIUIMHBI: U3yYE€HNE OCHOBHBIX MOHITHA CHUCTEMHOW MHXEHEPUH,
OCBOEHHUE METOJOB U HUHCTPYMEHTOB CUCTEMHON MH)KEHEPHH.

2. TEMbI CAMOCTOSTEJBbHOM PABOTHI

Ne TeMEI HaunmeHoBaHue TeM IUCIUIUIMHBI, UX KPATKOE COJIEPKAHUE O0beM
JacoB

2 ceMecTp

Pa3nen 1. CuctemHast MH)Ke€HEpHUs MTPOLIECCOB pa3padOTKU
MH()OPMAIIMOHHBIX CUCTEM M TEXHOJIOTHIA

1 Tema 1. Metoas! 1 cpeicTBa CHCTEMHON MHKEHEPUHU 50
Mertob! ¥ CpeACTBA CUCTEMHON UHKEHEPUU. TEXHOJIOTMU CUCTEMHOM
WHXCHEpUU. MeTomoioruu paboTh C JJAHHBIMY U 3HAHUSIMU.

Hroro 3a 2 cemectp 50

3 cemecTp

2 Tema 2. UHcTpyMeHTanbHOE 00ecrieueHre CUCTEMHON MH)KEHEPHH 50
HHcTpyMeHTanbHOEe 00ecredeHne CUCTEMHOM HHKEHEPUH.
@OyHKIMOHAJIbHBIE U TEXHOJIOTHYECKHEe TpeOOBaHUS K
MH(POPMALIMOHHBIM CUCTEMaM.

3 Tema 5. UHXXUHUPUHT U PEUHKUHUPUHT APXUTEKTYPbI 90,25
WHGOPMAIIMOHHBIX CUCTEM.

Hroro 3a 3 cemectp 140,25

Htoro 190,25

3. TEXHOJIOTTUYECKAS KAPTA CAMOCTOSATEJBbHOM PABOTHI
OBYYAIOHIEI'OCHA

11 cTy1eHTOB 04HOI opMBI 00yUeHH:

Konpr Bug nesitenpHOCTH | CpencTa u | OObEM YacoB, B TOM YHCIIE
peau3yeMbIx CTYJICHTOB TEXHOJIOTHH CPC Konrakt | Beero
KOMIIETEHIIHH, OIICHKH Hast
UHANKATOpa(oB pabota ¢




npenoja

) BaTeJIeM
2 cemecTp

VK-2, VK-3, OIIK- | T]oarotoBka k nekiusaMm | CobecenoBanne 1,62 0,18 1,8
5, OTIK-7, OITK-8
YK-2, VK-3, OlIK- | CamocTosTeapbHoe CobGecenoBanue 90,72 10,08 100,8
5, OTIK-7, OITK-8

U3ydCHHE JIUTEPATyPhI

1o Teme 1
YK-2, VK-3, OlIK- | TTonroroBka K | Oruer 4,86 0,54 5,4
5, OTIK-7, OITK-8 .

71a60paTOPHBIM MMCbMEHHBIN

paboTam
Nroro 3a 2 cemecTp 97,2 10,8 108
3 cemectp
YK-2, VK-3, OlIK- | TTonroroska k siekiusaMm | CobGecenoBanue 1,62 0,18 1,8
5, OTIK-7, OITK-8
YK-2, VK-3, OlIK- | CamocTosTensHoe CobGecenoBanue 49,32 5,48 54,8
5, OTIK-7, OITK-8

U3y4YEHUE JIUTEPATYPhI

1o TeMaM 2, 5
YK-2, VK-3, OlIK- | TJoaroroBka K | Oruer 4,86 0,54 5,4
5, OTIK-7, OITK-8 .

71a60paTOPHBIM [IUCEMEHHBIN

pabotam
YK-2, VK-3, OlIK- | TJoaroroBka K | YcTHBIN 3K3aMeH | 9 1 10
5, OTIK-7, OITK-8

9K3aMEHY
Hroro 3a 3 cemectp 64,8 7,2 72
Hroro 64,8 7,2 72

1 cTy1eHTOB 3204HOIi GopMBbI 00yUeHH:

Kot CpenctBa u | O0OBEM YacoB, B TOM YHCIE
TEXHOJIOTUH CPC KonTakT | Beero
peann3yeMbIx
. Bun NEATENIBHOCTH | OLIEHKH Has

KOMIIETEHIINA,

CTYJCHTOB pabora ¢
WHIUKaTopa(oB
) npernoja

BarejeM
2 ceMecTp

YK-2, VK-3, OlIK- | TTonroroska k siekiusaMm | CobGecenoBanue 0,18 0,02 0,2
5, OTIK-7, OITK-8
YK-2, VK-3, OlIK- | CamocTosTensH0e CobGecenoBanue 60,48 6,72 67,2
5, OIIK-7, OIIK-8

U3yUYCHHE JIUTEPATyPhI

o Teme 1
YK-2, VK-3, OIIK- | TToarotoBka K | Otuer 0,54 0,06 0,6
5, OTIK-7, OITK-8 .

71a60paTOPHBIM [IUCEMEHHBIN

pabotam
Hroro 3a 2 cemectp 61,2 6,8 68
3 cemectp
YK-2, VK-3, OlIK- | TToaroroska k JiekiusaMm | CobGecenoBanue 0,72 0,08 0,8
5, OIK-7, OIIK-8
YK-2, VK-3, OlIK- | CamocTosTeapHoe CobecenoBanue 155,34 17,26 172,6
5, OIIK-7, OITK-8

U3yUCHHE JIUTEPATyPhI

o TeMaM 2, 5
YK-2, VK-3, OIIK- | TJoaroroBka K | OTuer 3,24 0,36 3,6
5, OIK-7, OITK-8 .

1a60paTOPHBIM MMMCbMEHHBIN

aboram

p

YK-2, VK-3, OlIK- | TToaroroBka K | YcTHBIN 3k3ameH | 9 1 10

5, OIIK-7, OITK-8

IK3aMEHY




Hroro 3a 3 cemectp 168.3 18,7 187

Hroro 168,3 18,7 187

4. PEKOMEHJAIIUU AJIS1 CAMOIIOATI'OTOBKHA

4.1 lloaroroBka k jJekuusaM. CaMoCTOsSITeJIbHOE H3YyUYeHHE JIUTEPATYPbI

Tema 1. MeToabl U cpeiCTBA CHCTEMHOI HHKEHEPUH

ba3oBblii ypoBeHb

1. PaGounii mpoekT HHPOPMALMOHHON CUCTEMBI. J(MCIUITITNHA 00513aTEIbCTB.

2. TexHU4YEeCKUM MPOCKT HHHOPMAITMOHHOW CHCTEMBI

3. YrpaBneHue mpoeKToM HHPOPMAMOHHONW CUCTEMBI

4. KanenaapHbIii TUTaH pa3pabOoTKd WHGOPMAITMOHHOW CHCTEMBI.

5. IloHsiTHE apXUTEKTYpPBl HHPOPMAIIMOHHON CUCTEMBI

IoBbIIEHHBIH YPOBEHb

1. IlpumeHeHne WHCTPYMEHTOB  Pa3pabOTKH  MH(DOPMAIIMOHHBIX  CHCTEM.  SI3BIK
MIPOrpaMMHUPOBaHUs, OJIOK-CXeMa, JOKYMEHTHPOBAHHUE, CPECTBA pa3pabOTKU aJropuTMUYecKas,
3¢ (HEeKTUBHOCTH AITOPUTMA

2. YnopaneHnue TpeOOBaHUAMHU K HH()OPMALIMOHHON CUCTEME

3. Buapl TpebGoBaHuii kK HMH(OPMAIMOHHON cHcTeMe: (PYyHKIMOHATBHBIE TpeOOBAHMS,
He(yHKITMOHANIbHBIE TPeOOBaHMUS.

4. CpoticTBa TpeboBaHUM K HH(DOPMAITMOHHON CHUCTEME: ICHOCTh U HEJIBYCMBICJICHHOCTbD,
MOJIHOTa M HENPOTHBOPEUYMBOCTH, HEOOXOIMMBIM ypOBEHb IETalU3allid, MPOCIECKUBAEMOCTD,
TECTUPYEMOCTh M ITPOBEPSIEMOCTb, MOAU(PHUIINPYEMOCTb.

5. @opmanuzanus TpeboBaHuii K uHPOpMmammoHHOW cucteme. Luki paboTel ¢
TpeOOBaHUSIMU

Tema 2. UHcTpyMeHTa/IbHOE O00ecrnieyeHre CUCTEMHOH HHKEHEePHH
Ba3oBblii ypoBeHb
. OTKpBITast apXUTEKTypa HHPOPMAITMOHHBIX CUCTEM
. CucteMHasi MHOKEHEpUS: TOUKA 3PEHHS U XapaKTEPUCTUKU TOUYEK 3PEHHUS
. MHO>XeCTBEHHOCTh TOUEK 3peHUs IPpU pa3zpaboTke HHPOPMAIIMOHHON CHUCTEMBI
. XapakTepucTHKN MHHOPMAIIMOHHOHN cHCTeMBbI. IHTEpakTHBHOCTS, usability
. [IppumMeHeHrne HHCTPYMEHTOB MOIETUPOBAHUS HH(POPMAITMOHHBIX CUCTEM.
IloBBIlIEHHBIN YPOBEHb
. [loHsiTHe KOH(MUTYPAIIMOHHOTO YIIPABJICHUS TPOESKTOM HHPOPMAIIHOHHOM CHCTEMBI
. YrpaBienue BepcusiMi HHPOPMAIMOHHOM cucTeMsbl. [ToHsTHe "BeTKH" poeKTa
. Yopasnenue cOopkamu npu pa3padoTke HHHOPMALIMOHHON CUCTEMBI
. CpenctBa BEpCHOHHOTO KOHTPOJISE HHP)OPMAITMOHHON CHCTEMBI
. Eqununer kondgurypanmonHoro ynpasnenus. [Tonstue baseline.

DN D W N =

DN B W N =

Tema 3. [IpumMeHeHre IPUHIMIIOB CHCTEMHOI HHKEHEPUH B IPOEKTHPOBAHUU

HHPOPMALMOHHBIX CHCTEM

ba3oBblii ypoBeHb
. IlpuHIMnIBI BepuduKauy U TECTUPOBAHUS
. Bepudukanus u Banmuaanus nporpaMMHBIX TPOAYKTOB
. IlonsiTve TeCTMPOBaHUA MPOTPAaMMHBIX CPEZICTB
. Metonp! Bepudukanmuyu 00beKTHO-OPUEHTHPOBAHHBIX MIPOTPaMM
. KadgecTBO 1 Ha/1e)kHOCTh IPOTPAMMHOTO 00eCTIeUeHHS

IloBbIlIEHHBIN YPOBEHb

. OYHKIMOHAJIbHBIE U TEXHOJIOTHYECKHE TPEOOBAaHUS K MPOrPaMMHBIM KOMIUIEKCaM
. ApXuTeKTypa NporpaMMHBIX KOMIUIEKCOB Ul HH(OPMATU3ALNUN IPEIPUITHH,
. CranzapThl NPOEKTUPOBAHMS ITPOrPAMMHOT0 0OecIeueHus
. Crannaptsl pa3pabOTKU IPOTPaMMHOTO 00eCTICUeHHS

DN B W N =

AW~




5. Metoasl pa3pa60TKH OpOorpaMMHBIX KOMIIUICKCOB JJI pCHICHUA MMPUKIIAAHBIX 3a1a4

Tema 4. CucTeMHBI HHAKUHUPUHT NPOEKTa HHGOPMALIMOHHOM CHCTEMBI
ba3oBblii ypoBeHb

1. I[Tpounm OTKPHITEIX HH(GOPMALMOHHBIX CUCTEM

2. OyHKIMOHAIBHBIE M TEXHOJOTMYECKHE CTaHIapThl pa3pabOTKU MPOTrPAMMHBIX
KOMIIJIEKCOB

3. IIpyHLKIIBI OpraHU3aluy IPOEKTUPOBAHNUS U TPOTPaMMHBIX KOMIIJIEKCOB

4. 3agaumn obecrieueHus: KayecTBa MPOrpaMMHBIX KOMIIOHEHTOB

5. MeTtoas! uccieioBaHus KauecTBa IPOrpaMMHBIX KOMIIOHEHTOB

IloBbIlICHHBIN YPOBEHb

. MeTo1pl OLIEHKH CIIOKHOCTH aJTOPUTMOB U IIPOTpamMm
. MeToapl TecTUpOBaHMS U JOKYMEHTUPOBAHUS MTPOIPaMMHBIX KOMIUIEKCOB
. OcHOBHBIE cOCTaBHbIE MH()OPMAIIHOHHON CHCTEMBI M UX XapaKTEePUCTHKA.
. MHOrOYpOBHEBast apXUTEKTypa HH(HOPMALIMOHHBIX CUCTEM

5. MopenupoBaHue CTPYKTyphl HH(POPMALMOHHBIX CHCTEM, BHIBI MOJENCH, uX
Ha3HA4YCHHE

AW =

Tema S. UHKMHUPHHT ¥ PEHH)KMHUPHHI APXUTEKTYPbI HH(POPMALMOHHBIX CHCTEM
ba3oBblii ypoBeHb

1 3amaun obecriedeHns: HA/IEKHOCTH MIPOTPAMMHBIX KOMITOHEHTOB

2. Meroap!l nccneaoBaHus HAJEKHOCTU ITPOrPaMMHBIX KOMIIOHEHTOB

3. DKOHOMHKO-IIPABOBBIE OCHOBHI pa3pabOTKU MPOTPaAMMHBIX MPOTYKTOB

4. O0BEKTHO-OpPUEHTUPOBAHHOE MOJEIIMPOBAHNUE, JMarpaMMbl BAPUAHTOB
HCIIOJIb30BaHUS.

5. MHoronosb30BaTenbckass HMHGOPMAIMOHHAA CHCTEMa C paclpeleseHHOH 0a3oi
JAHHBIX

6. Pabounii npoekT nHpOpMalMOHHON cucTeMbl. JIMCIUIUINHA 00513aTENIbCTB.

7. TexHu4yeckuii MpoeKT MHHOPMAIIMOHHON CHCTEMBI

8. YnpaBieHue npoekToM HHPOPMAITMOHHON CHCTEMBI

9. KanengapHslii miaH pa3paboTku HMH()OPMAITMOHHON CHCTEMBI.

10. TlonsiTuEe apXUTEKTYpbl HHHOPMAIITMOHHOMN CHCTEMBI

IloBBINIEHHBIN YPOBEHD

. MeTpukH KauecTBa IpOrpaMMHOT0 0OecTieyeHust
. CTaHJapTHBIN METO/ OLICHKM 3HAUYEHUI NTOKa3aTeJlel KauecTBa
. Ynpasnenue kauectsoM [10
. OnTumuszanus ¥ penHXUHUPUHT
. ITHHOBaIIMOHHBIE TPOEKTHI.
. TectupoBaHue HHPOPMALIMOHHOMN CUCTEMBI
. Cranmaptuzainus KadyecTBa HHPOPMAITMOHHBIX CHCTEM
. Metonbl obecnieueHus kKauecTBa HHPOPMALIMOHHBIX CHCTEM
. [lonsiTue TecTupoBaHUS MHPOPMAIIMOHHOM cucTeMbl. TeCTHpOBaHUE YEPHOIO SIIUKA.
TectupoBanue 6e10r0 AMKKA

10. IHCTpYyMEHTHI TeCTUPOBaHUS HH(GOPMALIMOHHBIX CUCTEM

O 0 1N DN B~ W —

4.2 TloaroroBka K J1a00paTOPpHbLIM padoTam

JlaGopaTopHas padora 1. [IpuMeHeHne NPHHIUIIOB CHCTEMHON HHKEHEPHH B
NPOeKTHPOBAHUM MHGPOPMALMOHHBIX cucTeM. Pa3padoTka TeXHHYECKOr0 3aIaHUS HA
NPOEKTHPOBAHHE HH(POPMAIMOHHON CHCTEMbI

1. Yto Takoe KU3HEHHBIN HUKJI IPOTPAMMHOT0 IPOIyKTa?

2. aiite onpeaeneHue MoJeNN xKu3HeHHoro nukia I10.

3. [IpuBenuTe »Tamsl pa3pabOTKH MPOTPAMMHOTO CPEJICTBA.

4. Kakue stansl BKiItodaeT B ce0s moaenb KL I1C cornacuo 'OCT 19.102-77?



5. Uto BKJIIOYAET B ceOsl ATal MPEANPOESKTHOTO UCCIIEJOBAHUS?

6. [lepeuncnure GyHKIMOHATbHBIE TPEOOBaHUS K TPOTPAMMHOMY MPOAYKTY.

7. IlepeunciuTe SKCIUTyaTallMOHHBIE TPEOOBAHUS K MPOTPAMMHOMY MPOIYKTY.

8. [lepeuncnure mpaBuia pa3pabOTKA TEXHUIECKOTO 3a/IaHuUs.

9. HazoBuTe OCHOBHBIE pa3eiibl TEXHUUECKOTO 3aJaHMsl.

10. B kakux OTHOIIEHUSAX HAXONATCS 3aKa3yMK M pa3pabOTYMK TpU BbIPAOOTKE
TpeOOBaHUI K MPOTPAMMHOMY CPEJICTBY?

JlaGopaTtopnas padora 2. [IpumeHeHre NPUHUMIIOB CHCTEMHOW UHKEHEPUH B
NPOEeKTHPOBAHUH MH(pOpMAIHOHHBIX cucTeM. CpeacTBa CTPYKTYPHOIO aHA/IN3a
HHPOPMANMOHHBIX CHCTEM.

1. [Tepeuncnure ocHoBHBIe 00bekTHI IDEF0, ux onucanue u Ha3HaYCHHE.

2. HazoBute 6a30Bble npuHIunbl MoaenupoBanus B IDEFO.

3. B xakux ciydasx IeecooOpa3HO MPUMEHSATh MOCTPOCHHE MOJENU “Kak ecTh’, a B
Kakux “kak oymer”?

4. lepeuncnure ocHoBHBIE 00bekThl IDEF3, nx onucanue u Ha3HaueHUE.

5. B 4uém cMbIca nenoap3oBanus nepekpeéctkon B IDEF3?

6. B uém ormmums IDEFO u IDEF3? Kornma nenecooOpasueit ucnons3oBats IDEFO, a
korma IDEF3?

JlaGopaTopHas padora 3. CucTeMHbI HHAKHHUPHHT NPOEKTAa MH(POPMAIIMOHHOM
CUCTEMBbI

1. IlepeuncnuTe OCHOBHBIE 3TANOB Mpoliecca pa3padOTKU MH()OPMAIIMOHHBIX CHUCTEM H
TEXHOJIOTHM.

2. HazoBute 6a30BbIe NPUHIIMIIBI IIpOLIEcca Pa3pabOTKH HHOOPMAITMOHHBIX CUCTEM.

3. Ilepeuncnute MoJeNIH KU3HEHHOTO LUK pa3padoTku [10.

4. OnumuTe HHCTPYMEHTHl HHKUHUPHHTA MPOEKTa MHPOPMAITMOHHON CHCTEMBI

5. Oxapakrepu3yiTe METObl PEMHKUHUPHUHTA POEKTa HHPOPMAIIMOHHON CHCTEMBI

JlabopaTopHas padora 4. UHXKHHMPUHT ¥ PEHHKHUHUPHHT APXHTEKTYPbI
HHPOPMALMOHHBIX cucTeM. CrenuduKanus NPOrpaMMHOro odecrneyeHns: MPH 00bEeKTHOM
nojxoje.

1. [lepeuncnure OCHOBHBIE JTanbl WHXXUHUPUHIA WU PEUHXKUHUPHUHIA apPXUTEKTYPbI
MH(POPMALIMOHHBIX CUCTEM.

2. HazoBuTe 06a30Bble MNPUHLMIIBI MOJEIMPOBAHUS aAPXUTEKTYpPhl HH(POPMALIMOHHBIX
CHCTEM.

3.B kakux ciydasx UenecooOpasHO MPUMEHSTh (QPYHKIMOHAIBHBI M OOBEKTHO-
OPUEHTUPOBAHHBIN aHAIN3 IPOEKTa HH(POPMALIMOHHON CUCTEMBbI?

4. HazoBute MHCTPYMEHTHI (QYHKIIMOHATBHOIO U O0BEKTHO-OPUEHTUPOBAHHOTO aHAIN3a
poeKkTa HHPOPMALIMOHHOM CUCTEMBI?

4.3 MaTepuaJibl VI CAMOCTOSITEJILHOT0 U3y4YeHUs!

I[J'I}I BBITNIOJIHEHMS CAMOCTOSTEIbHOM pa6OTBI CIICAYCT U3YYUTDH TeOpeTI/I‘-IeCKI/Iﬁ MaTepuaJl.



METO/IbI U CPEJICTBA CACTEMHOM MHKEHEPUHA

[IpoGnembl ympaBiieHHsT TPOTPAMMHBIMH TIPOCKTAMHU BIEPBBIC MPOSBWINCH B 60-X -
Havyane 70-x TOMOB, KOTJAa TMPOBAIWINCH MHOTHE OOJIBIIME TMPOEKTHl TO pa3paboTKe
MPOrpaMMHBIX MpOoAyKTOB. bwinm 3adukcupoBanbl 3anepkku B co3ganuu [1O, oHO ObLIO
HEHAJIKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJBKO pa3 MPEBOCXOAMIN IEpPBOHAYAIILHBIC
OIICHKH, CO3JaHHBICE MPOTPAMMHBIE CHCTEMBI YacTO WMEIM HU3KHE  IOKa3aTeNH
MPOU3BOAUTENBHOCTU. [IpUUMHBI MpPOBaJOB KOPEHWIMCh B TeX IOJX0Jax, KOTOpbIE
WCIIOJIH30BAIUCH B yIPaBJICHUH TTpoekTamu. [I[puMensemas MeToauka Obljla OCHOBaHA Ha OTIBITE
yOpaBICHUS] TEXHUYECKUMHU TIPOSKTAaMH U OKazaiach Hed(PPEeKTUBHOU Tmpu pa3paboTke
MIPOTrPaMMHOTO 00€CTICUCHHUS.

BaxxHo mnoHumarhe pasHMIly Mexay mnpodeccruoHanbHOW paspabotkoit [10
TOOUTETBCKUM  TporpaMMupoBaHueM. HeoO0XoauMoCTh — ympaBiieHHs  MPOTPAMMHBIMHU
MPOeKTaMu BBITEKAeT U3 Toro ¢akra, yTo mporecc coznanusi npodeccuonansuoro 1O Bcerna
SIBJSIETCSI CYOBEKTOM OFOJKETHOM TOJMTHKH OPTaHU3AIMH, TJ¢ OHO pa3paldaThIBAETCs, U UMEET
BpEeMEHHbIE OorpaHHueHus. Pabota pykoBoAHUTENsT MPOrPaMMHOTO MPOEKTa MO OONBIIOMY CYETY
3aKJTFOYACTCSt B TOM, YTOOBI TapaHTUPOBATH BBHITIOJHEHHWE AITHX OIOKETHBIX M BPEMEHHBIX
OTPaHUYECHH ¢ ydeToM OW3Hec-IeNel OpraHu3alii OTHOCUTENBHO pa3pabaTeiBaemoro 110.

PykoBoguTenn  MpOEKTOB MPU3BaHBI  CIUIAHUPOBATh  BCE  JTambl  Pa3pabOTKH
MpOrpaMMHOTO TMpoaykTa. OHU TaKKe TOJKHBI KOHTPOJIUPOBATH XOJ BBHITIOTHEHHs paboOT H
coOmoieHnss Bcex TpeOyeMbIx cTaHmapToB. [IOCTOSHHBIM KOHTPOJIL 32 XOJOM BBITIOJTHCHHS
paboT HeoOXoAMM JUIsI TOrO, YTOOBI Tporecc pa3pabOTKHM HE BBIXOAWI 3a BPEMEHHBIC H
OIO/DKETHBIC OTpaHUYEHHUs. XOpoIllee YIPaBJICHHE HE TapaHTUPYET YCICUTHOTO 3aBEPIICHUS
MpOeKTa, HO IUJIOXO€ YIIPaBJICHHWE O0S3aTeNbHO MPUBEACT K €ro MpoBaly. OTO MOXKET
BBIPA3UTHCA B 3aJIEPKKE CPOKOB ciaauu roroBoro [1O, B MpeBBINIEHUH CMETHOM CTOMMOCTH
mpoekTa u B HecooTBeTcTBUU roToBoro [10 cnerudukanum TpeGoBaHMIA.

[Iponecc pazpabotku [IO cymecTBEHHO OTIWYACTCS OT TPOIECCOB PpPeaTu3aluu
TEXHUYECKUX TPOEKTOB, UTO TMOPOXKJIAET OMNpEJEJICHHBbIE CIIOXKHOCTH B  YIPaBIECHUU
MIPOTrpaMMHBIMHU TIPOCKTAMHU:

1. I[TporpaMMHBIi IpoAYKT HematepuanieH. [IporpaMmMmHoe obecriedeHre HeMaTepruaibHoO,
€ro HeNb3s YBUAETh WA MOTPOTraTh. PYKOBOIUTENH MPOrPaMMHOTO MTPOEKTA HE BHIMT IMPOIIECC
"pocra" paspabareiBaecmoro I1O. OH MOXeT mMmoyaratbCsi TOJNBKO HA JTIOKYMEHTAIUIO, KOTOPas
(bukcupyeT mporecc pa3padoTKH IPOrPaMMHOTO TIPOIYKTA.

2. He cymectByeT craHgapTHBIX mporieccoB paspadotku [10. Ha cerogusmHuii 1eHb HE
CYIIECTBYET UYETKOH 3aBHCHUMOCTH MeXay mnpoieccoMm co3fanus [1O u Tumom cozgaBaeMoro
MPOrpaMMHOTO MpoAyKTa. [[pyrue TexHHMUeCKHe AUCIHUIUIMHBI UMEIOT JIUTEIBHYI0 HUCTOPHIO,
MPOIIeCChl  Pa3pabOTKU TEXHUYECKUX W3ACIUNA MHOTOKPAaTHO OMPOOOBaHBI M IPOBEPECHBI.
[Tpomieccyl co3manus OONBIIMHCTBA TEXHUYECKUX CHUCTEM XOPOIIO W3y4eHbl. M3yueHuwem ke
npoueccoB co3nanus [10 cnenuanucTsl 3aHUMArOTCA TOJIBKO mocneaHee Bpems. 1loatomy noka
HeNb3s TOYHO MpeNCKa3aTh, HA KAaKOM JdTare mporecca pa3paboTku 10 MOryT BO3HUKHYTH
poOJIEMBI, YTPOXKAIOIIHE BCEMY ITPOTPAMMHOMY MPOEKTY.

3. bonpume mporpaMMHbBIE TPOEKTHI - ATO YacTo "OJHOpa30BbIe" MpoekThl. boibiiue
MPOrpaMMHBIE TTPOEKTHI, KaK MPaBUJIO, 3HAYUTEIHHO OTINYAIOTCS OT MPOEKTOB, PEATM30BAHHBIX
panee. IlodToMy, 4dTOOBI YMEHBIIUTH HEONPEACICHHOCTh B IJIAHUPOBAHUHM IMPOEKTA,
PYKOBOAWTENN TMPOCKTOB JOJKHBI 00JalaTh OYEHBb OOJBIIUM MPAKTHYECKUM ombIToM. Ho
MOCTOSIHHBIE TE€XHOJOTMYECKHE M3MEHEHUS B KOMIBIOTEPHON TEXHUKE M KOMMYHHKAIMOHHOM
000pyI0BaHNN OOECIICHUBAIOT MPEIbIIYITUN ONBIT. 3HAHUS U HABBIKU, HAKOIIJICHHBIE OTBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOCKTE.

[lepeuricriieHHbIE OTIMYHSI MOTYT TIPUBECTH K TOMY, YTO peau3allysl MPOCKTa BRIMICT U3
BPEMEHHOTO Tpaduka WU TPEBBICUT OOJKETHBIE acCUTHOBaHUA. [IporpaMMHBIE CHCTEMBI
3a4acTyI0 OKa3bIBAIOTCS HOBUHKAMHM KAaK B "HJIEOJOTMYECKOM', TaK M B TEXHUYECKOM IUIaHE.
[ToaTomy, mpenBuas BO3MOXKHBIE MPOOJIEMBI B peaM3alllK MPOTPAMMHOIO MPOEKTa, CIEIyeT



BCErJa IIOMHUTb, YTO MHOTMM M3 HUX CBOMCTBEHHO BBIXOJAUTH 334 PAMKH BPEMEHHBIX U
OIO/KETHBIX OTPaHUYCHHI.

IIponecc ynpapjieHnsi pa3padoTKoOil NPOrpaMMHOI0 o0ecreveHnst

HeBo3MoOkHO omucaTh U CTaHAAPTU3UPOBATH BCE PAaOOTHI, BHIMIOJHSAEMBIE B MPOEKTE IO
cozpanuio [10. Ot paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPraHU3AINH, TJI€ BBITOIHICTCS
paszpabotka I[1O, m oT THUma cozgaBaeMoro mporpammHoro mnpoaykra. Ho Bcerma MokHO
BBIIETIUTH CIEAYIOLIUE:

- Hanmcanue npennoxenuii no cozpanuto 110.

- [InanupoBanue u coctaBieHue rpagpuka padot no cozganuto [10.

- OnieHuBaHuE CTOMMOCTH MPOEKTA.

- [lon6op nepconana.

- Kontpons 3a X010M BbINOIHEHUS padoT.

- Hanncanue ot4eToB M NpeCTaBICHUH.

[lepBast ctaaus MPOrpaMMHOTO MPOEKTa MOXKET COCTOSATh M3 HAIMMCAHUS IMPeaoKeHU
10 pealn3alyy 3Toro npoekra. Ilpeayioxkenns 10KHBI COEPKaTh OMMCAHNUE LIETIEH POEKTOB U
croco0oB ux AocTmkeHns. OHM Takke OOBIYHO BKIIIOUYAIOT B ce€0sl OLIEHKH (DMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBHIMOJHEHHE MpoekTa. [Ipm HeoOXOAMMOCTH 37eChb MOTYT HPHUBOAUTHCS
00OCHOBaHUs AJIsl MepeAadu MPOeKTa Ha BBIMOJIHEHHWE CTOPOHHEH OpraHu3alliy WIM KOMaHJe
pa3paboTUYHKOB.

Hanucanue mnpenioxkeHHil — O4YeHb OTBETCTBEHHAas paboTa, TaK KakK Uil MHOTUX
OpraHuszaiuii BOIpPOC O TOM, OyIeT JIM MPOEKT BBIMOJHATHCS CaMON OpraHu3anueid HiIu
pa3pabaTeIBaThCSi MO KOHTPAKTy CTOPOHHEH KOMIAHWEH, SBISETCS KpuUTHYecKuM. He
CYLIECTBYET KaKUX-THOO pEeKOMEHIANUH MO HANMCAHUIO MPEATIOKEHUNH, MHOTOE 3/1€Ch 3aBUCHUT
OT OTIBIT.

Ha srane nnanupoBaHusi MpOEKTa ONPENENAIOTCS MPOLECCHI, 3TANbl U IOJyYEHHBIE Ha
Ka)KJIOM M3 HUX Pe3yJbTaThbl, KOTOPbIE JOJKHBI IPUBECTH K BBIMOJIHEHUIO MpoekTa. Peannzanus
9TOro IUIaHa NPHUBENET K JOCTIKEHHUIO Iiened mpoekra. OmpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHMPOBaHHEM, MOCKOJIBbKY 37IeCh OIIEHHBAIOTCS DPECYpChI, Tpe-
Oyrormecs 1751 BHIIOJIHEHUS TUIaHA.

KoHnTponb 3a X0A0M BBINONHEHUS pabOT (MOHUTOPUHI MPOEKTa) — 3TO HEMpPEPHIBHBIN
IIPOLIECC, NMPOJIOJDKAIOIINICA B TEYEHHE BCErO CpPOKa peaau3aluu npoekra. PykoBoaurens 10i1-
KEH TOCTOSIHHO OTCJIKMBATh XOJl pean3allud MpPOEKTa W CpaBHUBATH (PakTHUECKHE W TUIa-
HOBBIE TIOKA3aTeNIM BBINOJIHEHUS pabOT ¢ UX CTOMMOCTHbIO. XOTS MHOTHE OPraHM3alllud UMEIOT
MEeXaHU3Mbl (POPMATHHOIO MOHUTOPUHTA PA0OT, OMBITHBIN PYKOBOJUTENIb MOXKET COCTaBUTD SIC-
HYIO KapTUHY O CTaJUH PAa3BUTUHU MPOEKTa MPOCTO MyTeM HepOopMaJabHOro OOIICHUs ¢ paspa-
O0TYMKaAMH.

HedopmanbHblif MOHUTOPUHT YacTO NMOMOTaeT 0OHAPYKUTh MOTEHIHAIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHJE MOTYT OOHapyXHUTbcs mo3aHee. Hampumep, exxeqHeBHOE 0OCYKICHHE
XOZla BBITOJIHEHUS PabOT MOXKET BBISIBUTH OT/EIbHbIE HETOPAOOTKU B CO31aBaEMOM IPOTpPaMM-
HOM TIpoAyKTe. BMecTo 0XuaaHusg OTYETOB, B KOTOPBIX OyneT oTpaxeH (akT "mpoOykcoBku"
rpapuka paboT, MOXHO OOCYIUTh CO CHEHUAINCTAMHM HaMeyaroIluecs MPOrpaMMHCTCKHE
po0JIeMbl U HE AOMYCTUTh CpbIBa Ipaduka padoT.

B Tedenue peanuzanuuM MpoeKTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HhOpMalIbHBIX
KOHTPOJIBHBIX MTPOBEPOK XOJa BBIMOJHEHUS padboT no cozpanuto [10. Takue mpoBepky JOTKHBI
naTh OOIIyI0 KapTUHY XOJa peaju3al IpOoeKTa B IIeJIOM M II0Ka3aTh, HACKOJIBKO YiKe
paszpaborannas 9acth [10 cOOTBETCTBYET IEsIM TIPOEKTA.

Bpewmst BoIOIHEHUS OOJIBIIMX MPOTPAMMHBIX TPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHne 3TOro BpeMeHu 1EeNu 1 HAMEPEHHs OPraHU3alld, 3aKa3aBIIel MIPOrpaMMHBIN ITPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUTHCS. MOXKET OKazaThCsl, YTO pa3pabaThIBaeMbIil NMPOrpaMMHBIN
MPOAYKT CTall yXe HEHYXKHbIM JIMOO HCXOAHble TpeOoBaHHMs K co3aaBaemomy I1O mpocto
ycTapeiad M HX HEOOXOJMMO KapIWHAJIBbHO MeEHSATh. B Takoil curyanuum pyKOBOJCTBO
OpraHu3alMu-pazpaboTuynKa MOXKET MPUHATH pelleHue o npekpaimeHuu pazpadorku [10 unu 06



U3MEHEHUU MpPOEeKTa B IIEJIOM C TeM, YTOObI y4yecTh W3MEHUBIIMECS IIeTd M HaMEpeHUs
OpraHM3alNH-3aKa34yHKa.

PykoBoauTenu mpoekToB OOBIYHO 00s3aHBI CaMU MOJOMpPATh UCIIOJHUTENEH ISl CBOMX
MpoeKkToB. B wuneanbHOM ciydae npodeccCHOHaNbHBI YPOBEHb HCHOJHUTENEH MOJKEH COo-
OTBETCTBOBaTh TOW paboTe, KOTOPYIO OHM OYyIyT BBINOJHATH B XOJ€ pealu3allM IPOCKTA.
OpHako BO MHOTHX CIIy4asiX PYKOBOIHMTENIH JOJDKHBI MOJIAraThCs Ha KOMaHAy pa3pabOTUHKOB,
KOTOpass Jjajeka oOT wupeanbHo. Takas curyanuss MoOXeT OBITh BBI3BaHA CIEAYIOIIUMHU
MIpUYUHAMMU:

1. Bro/pkeT npoekTa He MO3BOJISIET MPUBJIEYb BHICOKOKBATHU(PHUIIMPOBAHHBIN MepcoHal. B
TaKOM CJIy4ae 3a MEHBIIIYIO IJIaTy IPUBJIEKAIOTCS MEeHEee KBaU(UIIMPOBAHHBIE CIICIIUAINCTHI.

2. bpIBalOT CHUTyallMM, KOTJIa HEBO3MOXKHO HAWTH CHEIMAIMCTOB HEOOXOAMMOM
KBaIM(UKAIIMM Kak B caMOMl oOpraHusanuu-paspaboTyuke, Tak W BHe ee. Hampumep, B
OpraHu3zaiyy "my4ime o " MOTYT ObITh YK€ 3aHSThI B JPYTUX MPOEKTAaX.

3. Opranu3zanusi XOo4eT MOBBICUTHh MPOQPECCHOHANBHBIN ypOBEHb CBOMX PaOOTHHKOB. B
9TOM CJIy4ya€ OHAa MOKET IpPHBJIEYb K YYAaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBaJIM(ULIMPOBAHHBIX paOOTHUKOB, YTOOBI OHU MPHOOPETH HEOOXOAUMBIN ONBIT U MO YYHINUCH Y
6oJiee OIBITHBIX CIIEIUATIICTOB.

Takum oOpa3om, MOYTH BcerAa Moa00p CHENHUATUCTOB JisS BHITIOJIHEHHS MTPOEKTa UMEET
OIpe/Ie/IeHHbIE OrpaHMYeHHs U He sIBJIseTCsl cBOOOAHBIM. Bmecte ¢ TeM Heo0X0auMoO, 4TOOBI
XOT. OBl HECKOJIBKO WIEHOB TIpyHmbl pa3palOTYMKOB HMENIH KBaJIU(PUKALUIO U OIbIT,
JOCTaTOYHBIE JJIs1 paOOThI Ha/l JAHHBIM MTPOEKTOM. B IPOTUBHOM cilydae HEBO3MOXKHO M30eXaThb
omu60k B pazpadoTtke I10.

PykoBoauTens mpoekta 0OBIYHO 00s3aH MOCHUIATh OTYETHI O XOJIE€ €r0 BBIMOJIHEHUS Kak
3aKa34ylKy, TaK M MOAPATHBIM OpraHu3alusM. OTO JODKHBI OBITh KpaTKUE JOKYMEHTHI,
OCHOBaHHBIEC Ha UH(pOpPMAIINHU, U3BJIEKAEMOW 13 MOJPOOHBIX' OTYETOB O MpoekTe. B 3THX oTdyerax
JNOJbKHAa OBbITh Ta HH(OpMAaIMs, KOTOpas IO3BOJSET YETKO OLEHUTh CTENEeHb T'OTOBHOCTH
CO3/1aBa€MOTI'0 IPOrPaMMHOTO MPOIYKTa.

B pamkax kypca «CucteMHas WH)XEHEPHs» BbIIEICHBI CIEAYIONIME POJIK B TPYIIE IO
paszpabotke I10:

- PykoBoauTtens — ob1iee pyKOBOJICTBO MTPOEKTOM, HallMCaHUE JOKYMEHTAIlUH, OOILEeHIEe
¢ 3akazunkoM I10;

- CUCTeMHBIN aHAMUTHUK — pa3paboTka TpeOOBaHUN (COCTaBICHHE TEXHHUYECKOTO
3aJlaHus, POEKTA IPOTrPAMMHOTO 00eCTIeYeHHS);

- TecTep — cocTaBieHue MmjaaHa TeCTUpOBaHUS M aTTectanuu rorosoro 110 (mpoaykra),
COCTaBJICHHE CLIEHApHUs TECTUPOBaHMA, OA30BbIM NMpUMeEp, MPOBEICHUE MEPONPUITUN MO IUIaHYy
TECTUPOBAHUS;

- PapaboTunk — MoJenupoBaHHE  KOMIIOHEHT  IPOTPAaMMHOIO  oOecredeHus,
KOJMpPOBaHHE.

I[InanupoBaHue NpoeKTa pa3padoTKM NPOrPaMMHOI0 o0ecnedeHunst

O¢ddexTuBHOE ympaBieHHE NPOrPAaMMHBIM TMPOEKTOM HANpsSMYIO0 3aBUCUT  OT
MPAaBUJILHOTO TJIAHUPOBAHUS padOT, HEOOXOAUMBIX s ero BbimoiHeHHs. [ImaH momoraet
PYKOBOJUTEIIIO MPEABUICTDH HpO6J’IeMBI, KOTOpPBIC MOI'yT BO3HHKHYTH Ha Kakux-JIu00 dTamax
co3nanus [10, u pa3paboTaTh MPEBEHTUBHBIE MEPHI IS UX MPEAYyNPEKACHUS WU PELICHHUS.
[Inan, pa3paboTaHHBII Ha HayaJdbHOM OJTale IMPOEKTa, pPACCMaTPUBAETCI BCEMU €ro
YYaCTHUKAaMU KaK PYKOBOISIIMM JOKYMEHT, BBINOJHEHHUE KOTOPOTO JOHKHO NPHUBECTH K
YCICIIHOMY 3aBEPUICHUI0 MPOEKTAa. OTOT MEPBOHAYAIBHBIA IUIAH JOJDKEH MAaKCUMaJIbHO
MOIPOOHO OMHCHIBATH BCE ATAIBI peaTH3aI[iy MPOCKTa.

Hpouecc INIAaHUPOBAHUA HAYUMHACTCA, UCXOJA M3 OIHMCAaHUA CHUCTEMBI, C OIIPCACIICHUA
MPOEKTHBIX OTPAaHUYCHHUH (BPEMEHHBIE OTPAHUYCHHUS, BO3MOXKHOCTH HAJIMYHOTO TEpCOHAla,
OIO/DKETHBIC OTPAHMYCHUS W T.J.). DTU OTPAHWYCHUS JODKHBI OMPEACIATHCS MapalieIbHO C
OLICHUBAHUEM TPOEKTHBIX MapaMEeTPOB, TAKUX KaK CTPYKTypa M pa3Mep MPOEKTa, a TaKxKe
pacrmpenenenieM (QPYHKIIUH Cpelyd WCIIOTHHUTENCH. 3aTeM OMPENeSIFOTCS dTanbl pa3paboTKu U



TO, KaKue€ pe3yJIbTaThl JOKYMEHTalUs, MPOTOTHUIIbI, MOACUCTEMBl WJIH BEPCUU IPOrPaMMHOIO
MPOAYKTa) JOJDKHBI OBITh MOJY4YeHbl MO OKOHYAHMM OJTHX JdTanoB. Jlamee HauumHaercs
[UKJIMYecKast 4acTh MaHupoBanus. CHavasna pa3pabareiBaeTcsi rpaduk padoOT MO BHITOIHEHUIO
MIPOEKTa WJIH JAaeTCsl pa3pelleHue Ha MpOJA0KEHNE UCIIOB30BaHuUs paHee CO3/ITaHHOTO rpaduka.
ITocae 3TOro mMpoBOAUTCS KOHTPOJIb BBIIOJHEHUS pPadOT U OTMEYAIOTCS PACXOXKACHUS MEXKIY
peaIbHBIM U IJIAaHOBBIM X0/10M padoT.

Hanee, mo Mepe NOCTYIUIGHHS HOBOM HH(pOpMAalMU O XOJAE BBIMOJHEHUS IPOEKTa,
BO3MOXXEH MEPECMOTP MEPBOHAYAIBHBIX OLEHOK MapaMeTpoB MPOEKTa. JTO, B CBOIO OYepeb,
MOXET TpHUBECTH K H3MEHeHHI0 rpaduxa pabor. Ecim B pesynabrare 3TUX H3MEHEHHH
HapyIIalOTCsl CPOKHM 3aBEPIICHUS MPOEKTa, JOJDKHBI OBITh MEPEeCMOTPEHBI (M COINIACOBAHBI C
3aka3z4ukoM [1O) npoekTHbIe OrpaHUYEHNS.

KoneuHo, OONBIIMHCTBO PYKOBOJAWTENEH MPOEKTOB HE AyMalOT, YTO peaju3alus HX
MIPOEKTOB MPOUJET IIajaKko, 6e3 BCAkux mpobiemM. XKenarenbHO onucaTh BO3MOXKHBIE TPOOIEMbI
elle /10 TOro, Kak OHHM MPOSIBAT ce0s B X0/1€ BBINIOJIHEHUS MpoekTa. [loaTomy sydiiie cocTaBisiTh
"meccumuctuyeckue" rpadpuku pabor, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOXKHO
MOCTPOUTH IIJIaH, YYUTHIBAIOIIMN BCE, B TOM YHUCIIE CIydyailiHble, MPOOJEMBbI U 3aJIEPKKH
BBITIOJIHEHHSI MPOEKTa, MOITOMY M BO3HHMKAET HEOOXOIUMOCTh IMEPHOANYECKOro IepecMoTpa
MPOEKTHBIX OTPAaHUYEHUN U 3TANIOB CO3JIaHUS IPOTPAMMHOTO MPOIYKTa.

[Inan mpoekTa NOJDKEH YETKO IOKa3aTh PECypChbl, HEOOXOIUMBIE Ui pean3aliuu
MpPOEKTa, pasjieieHre paboT Ha STanbl U BPEMEHHOM rpauK BBHIMOJIHEHHUS STUX ATanoB. B
HEKOTOPBIX OPraHM3alliAX IUIAH IPOEKTa COCTABJISETCS KaK €IMHBIN TOKYMEHT, COJEpKalui
BCE BHJIbI IUIAHOB, OMMCAHHBIX BbIIIE. B Opyrux ciayyasx IUIaH NMPOEKTA OINHUCHIBACT TOJIBKO
TexHoJoruueckuit npouecc coznanus [10. B Takom mane o0s13aTeIbHO NPUCYTCTBYIOT CCHIIIKU
Ha TUIaHBl IPYTUX BUJOB, HO OHU pa3pabaThIBAlOTCS OTEIBHO OT IIaHA MPOEKTA.

Jletanu3anus IUIaHOB MPOEKTOB OYEHb PA3HUTCA B 3aBUCHUMOCTH OT TUMa pa3palaTbl-
BaeMOT0 NMPOTrPaMMHOI0 MPOJAYKTa U OpraHuzanuu-pazpadorurka. Ho B mobom ciaydyae 00ib-
LIMHCTBO IUIAHOB COJEPIKAT CIEAYIOIINE PA3AEIIbL.

1. Beenenue. Kparkoe onucaHume nened IPOEKTa W IMPOEKTHBIX OrPaHWYEHUUN
(Or0/KETHBIX, BpEMEHHBIX U T.1I.), KOTOPbIE BaXHbI JUIsl YIIPABICHUS TIPOSKTOM.

2. Opranmzanmsi BBIIOJIHEHUS Tpoekta. OmmcaHue cmocoda moadopa KOMaHIIbI
pa3pabOoTUYMKOB U pacnpeielieHue 00s13aHHOCTEeH MEXy YWICHAMU KOMaH/IbI.

3. Ananu3 puckoB. OmnucaHue BO3MOXKHBIX IPOEKTHBIX PHCKOB, BEPOSTHOCTH HX
NIPOSIBJICHUS M CTPATETUi, HAIIPaBJICHHBIX HA X YMEHBIICHHUE.

4. AnmapaTHble W TMPOTpPaMMHBIE PECypchl, HEOOXOAMMBIE UIsl peaju3alii IPOEeKTa.
[lepeyenp anmapaTHBIX CPEACTB U NPOTPAMMHOTO 0OecrieueHHsI, HE0OOXO0AUMOTO Ui Pa3paboTKU
MpOrpaMMHOr0 MpoaykTa. Ecnm anmapatHbele cpenctBa TpeOyeTcs 3aKkynaTh, MPUBOJUTCS UX
CTOMMOCTb COBMECTHO € Tpa(KOM 3aKyNKH U OCTaBKH.

5. Pazbuenune pabor ©Ha odTambl. [lpomecc peanmzanmum TpoekTa pa3buBaeTcs Ha
OTIENIBHBIE IPOLECCHI, ONPEAEISIFOTCS JTalbl BBIIOJHEHUS IPOEKTa, NMPUBOJUTCS ONUCAHHE
pe3yabTaToB ("BBIXOJIOB') KaXKIOTO dTara U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabot. B 3TOM rpaduke oToOpakaroTcss 3aBUCUMOCTH MEXKIY OTIEIbHBIMU
npoueccamu (3Tanamu) paspadbotku [1O, oleHKH BpeMeHHM WX BBIIIOJHEHHUS M paclpejesieHue
YJICHOB KOMaH/Ibl Pa3pabOTYMKOB 110 OT/AEIbHBIM JTaraMm.

7. MexaHu3Mbl MOHMTOPMHIAa W KOHTPOJSL 32 XOJOM BBINOJHEHUS IPOEKTa.
OnuchIBalOTCS MPEIOCTaBIIEMbIE PYKOBOIUTEIEM OTUETHI O XOI€ BBITIOJIHEHUS paboT, CPOKU UX
MIPEIOCTABIICHUS, a TAK)KE€ MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan nomkeH peryiaspHO mepecMaTpUBaThCs B MpOLECCE peanu3anuu npoekrta. OgHu
YyacTu IJlaHa, HampuMmep rpaduk paboT, M3MEHSAIOTCS 4acTo, Apyrue Oojee cTaOwiabHbL. Jlis
BHECEHMs] HM3MEHEHUH B IUlaH TpeOyercs CcreuualbHas OpraHu3alus JOKyMEHTOIIOTOKa,
MO3BOJIAIOIIAsE OTCIEKUBATh 3TH U3MEHEHHUSI.



O0mme cBegenns o TpedGoBaHNAX K HHPOPMALMOHHBIM CHCTEMaM

[IpoGnembl, KOTOpBIE TPUXOAWUTCS pelIaTh CIEMUATUCTaM B TIPOIECcCe CO3MaHHS
NPOrpaMMHOr0 oOecreyeHus, O4eHb cIoXHbl. IIpupoga »Tux mnpobirem He Bcerjga scHa,
ocoOeHHO ecnM pa3pabaTbiBaeMasi TpOrpaMMHasi CHCTeMa HHHOBAIMOHHAas. B wactHoOCTH,
TPyAHO 4YETKO OMHUCAaTh Te JEHCTBHsA, KOTOpBIE JOJDKHA BBINOJHATH cucTeMa. OmnucaHue
(GYHKIIMOHATIHHBIX BO3MOXKHOCTEH W OTpaHUUYCHHH, HAKJIAJbIBAEMBIX Ha CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSAMH K 3TOW CHUCTEME, a caM mpoliecc (GopMUupoBaHMs, aHAINU3a, TOKYMEHTUPOBAHUS U
MIPOBEPKHU ATUX (YHKIIMOHATIBHBIX BO3MOXKHOCTEN U OTpaHUYEHUH — pa3paboTKON TpeOOBaHUIA.

TpeboBaHus MOJPa3ENAIOTCA HAa MOJIB30BATENbCKUE M CUCTeMHbIE. [losib30BaTenbcKue
TpeOOBaHUS — JTO ONWCAaHWE Ha ECTECTBEHHOM s3bIKe (TUTIOC TOSICHSIONINE IHarpaMMbl)
(GYyHKUIMH, BBIIOJHIEMBIX CHCTEMOW, M OTpaHMYCHMH, HakIaabiBaeMbIX Ha He€. CucTeMHBbIe
TpeOOBaHUSI — JTO OMHCAaHUE OCOOCHHOCTEW CHUCTEMBI (apPXUTEKTypa CHUCTEMBI, TPeOOBaHUS K
napamerpaM oO0OpYJIOBaHHS U T...), HEOOXOTUMBIX A7l dPPEKTUBHOM peann3anuu TpeOOBaHHIA
TIOJTb30BATEIIS.

ITepBbie maru nmo paspadorke TpedOBaHUIl K HHPOPMALIMOHHBIM CHCTEMAaM -
aHAJIN3 OCYIIeCTBUMOCTH

Pa3zpaboTka TpeGOBaHUI — 3TO MPOILECC, BKIIOYAIOMIMNA MEpPONpPHUATHS, HEOOXOIUMbIE
JUIS  CO3JAaHMSI U YTBEPXKACHUA JOKYMEHTA, COJEpXkallero CrenupuKalnnuio CHCTEMHBIX
TpeGoBaHuil. [ HOBBIX NMPOTrpPaMMHBIX CHCTEM Ipolecc pa3paboTku TpeOOBaHMUN OJKEH
HAYMHATBHCS C aHaJM3a ocyllecTBUMOCTH. Hauanom Takoro ananmu3za siBisieTcsl o0liee onucaHue
CHCTEMBI M €€ Ha3HAUEHUs, a pe3yJbTaTOM aHaJln3a — OTYET, B KOTOPOM JIOJIKHA OBbITh YeTKas
peKOMeHalus, NPOAOKAaTh WM HET IMpolecc pa3padoTKu TpeOOBaHUN MPOEKTUPYEMOI
cucreMbl. Jlpyrumu cjl0BaMM, aHalIM3 OCYLIECTBUMOCTH JOJDKEH OCBETUThH CIENYIOLINE
BOIIPOCHI.

1. OtBewaer 1M cucrtemMa OOmMUM M OW3HEC-LIENSIM OpraHU3allMU-3aKazyuka |
OopraHu3alum-pa3padoTynka’?

2. MOXXHO 1M peaau30BaTh CUCTEMY, HUCIOJIb3Ysl CYLIECTBYIOIIUE HA JTAHHBIH MOMEHT
TEXHOJIOTHH U HE BBIXOJS 3a MPEEIbl 3aJTaHHOW CTOMMOCTH?

3. MoXHO 1M OOBEJUHUTH CHUCTEMY C JPYTMMH CHCTEMaMH, KOTOpBIE YyXKe
AKCIUTYaTUPYIOTCS?

Kputnueckum  siBiseTcst Bompoc, OyAeT JH CHUCTEeMa COOTBETCTBOBATh  IIEIISIM
opranmzauuu. Ecim cucrtemMa HE COOTBETCTBYET ATHM IIENSIM, OHAa HE MPEJCTaBIsIeT HUKAKOU
LIEHHOCTH JUIs OpraHu3aiuu. B To jxe BpeMsi MHOTHE OpraHn3aluy pa3padaThIBAIOT CUCTEMBI, He
COOTBETCTBYIOIIME UX LEJSIM, JINOO HE COBCEM SICHO MOHUMAs 3TU LENH, JTUOO MO BIUSHHEM
MOJUTUYECKUX MU OOIIECTBEHHBIX (PAKTOPOB.

BreimonHeHne aHanm3a OCYIIECTBUMOCTH BKJIIOYaeT cOop M aHanu3 HHGOpMaluud o
Oyaymiel cucteMe M HalMCaHWE COOTBETCTBYIOIIero ordera. CHaudana clieayeT OIpeaeiuTh,
Kakasi UMEHHO MH(popMalus HeoOXo/1MMa, 4TOObl OTBETUTh HA MOCTABJICHHBIE BBIIIE BOIMPOCHI.
Hanpumep, 3Ty nHpOpMaINIO0 MOKHO HOJTYYUTh, OTBETUB HA CIIEAYyIOIIEe:

1. YUto mpou3oifieT ¢ opraHu3aimei, eciiv cucTeMa He Oy/IeT BBEICHA B OKCIUTyaTaIuio?

2. Kakue Tekymme mpobiemMbl CYHIECTBYIOT B OpraHM3allud M Kak HOBas CHUCTeMa
ITIOMOKET UX PEIINUTH?

3. Kakum o6pa3om cuctema OyeT crnocoOcTBOBaTh LessaM Ou3Heca?

4. TpeOyet a1 pa3zpaboTKa cUCTEMbI TEXHOJIOTHH, KOTOpas 10 3TOT0 HE MCI0JIb30Bajlach
B OpraHu3anuu?

Jlanee HEOOXOIMMO OTIPEAETUTh UCTOYHUKU HUH(OPMALIUU. DTO MOTYT OBITh MEHEIKEPHI
OT/EJIOB, IJIeé cCUCTeMa OyIeT HCHOJb30BATHCS, Pa3pabOTYMKU HPOTPaMMHOTO OOecredeHus,
3HAaKOMbIE C TUIIOM OyyIiel CUCTEMBbI, TEXHOJIOTH, KOHEUHBIE M0JIb30BATEIHN U T.1.

Ilocne o0paGoTtku coOpaHHOW WHPOPMALMU TOTOBUTCA OTYET IO  aAHAIU3Y
OCYIIECTBUMOCTH CO3JJaHUS CUCTEMbI. B HEM TOJKHBI OBITH JaHbl PEKOMEHIAIIH OTHOCUTEIBHO
NPOJOIDKEHHUS Pa3pabOTKH cHUCTeMbl. MoryT OBbITh MpEUIOKEHbl H3MEHEeHHs Orokera u



rpaq)m(a pa60T o CO3JaHHUI0 CUCTCMbI HWJIM MPCABABIICHBI 0oJiee BBICOKHE Tpe6OBaHI/I$I K
CUCTEME.

CUCTEMHbBIA UH)KUHUPUHT ITIPOEKTA HH®OPMAIIMOHHON CUCTEMBI

OcHOBHBIEC NOHATHS METOA0JOTMHM (PYHKIHOHAJIBHOI0 MoeanpoBanus IDEF0

IDEFO (Integrated Definition Function Modeling) - meromonorusi ¢pyHKIHOHAIBHOTO
MozaenupoBanus. B ocaoBe IDEF0O MeTtomonmoruu exuT moHsATHE OJIOKA, KOTOPBIM OTOOpa)kaeT
HEKOTOpYyIo Om3Hec-(pyHKIHI0. YeThlpe CTOPOHBI OJI0Ka MMEIOT pa3Hylo poJib: JeBas CTOpPOHA
nMeeT 3HadeHne 'Bxoga', mpaBasg - 'BbIxoja", BepxHAA - 'yOpaBieHMs', HWXKHAA -
"MexaHu3ma" (pucyHok 2.1).

Bzaumopeiicteue mMexay ¢ynkuusmu B IDEF0 mpeacraBnsiercs B BHIie Ay, KOTOpas
oToOpaXkaeT MOTOK JaHHBIX MJIM MaTepUaIOB, MOCTYMAIOLINI ¢ BBIX0/1a OJJHOM (PYHKLIMHU HA BXOJ
napyroil. B 3aBHCHMOCTH OT TOro, ¢ KakoW CTOpOHON OJioKa CBsS3aH NOTOK, €ro Ha3bIBaIOT
COOTBETCTBEHHO "BXOAHBIM", "BBIXOJHBIM", "ynpaBistonmm".

YnpasneHuwe
Bxon Bu3Hec Brixon
— —
DVHKLMA
MexaHuzm

Pucynox 2.1 - ®yHKIIMOHAIBHBIN OJIOK

IIpunuunel moaeauposanus B IDEF(

B IDEF0 peanm3oBanbl Tpy 0a30BbIX MPUHITATIA MOACIIUPOBAHUS MTPOIICCCOB:

NPUHIUI (YHKIIMOHAIEHOW JEKOMIIO3HIINY;

IIPUHLIAII OTPAaHUYEHUS CI0KHOCTH;

MIPUHIUI KOHTEKCTA.

[TpuHIMI (GYHKIMOHATIBHON JEKOMIIO3HULIUN MIPEICTABIISET coboit crocob
MOJICIIMPOBAHMS TUTIOBOM CHUTYaIllH, KOTJa Jt00oe NeiicTBre, oneparus, GyHKIHS MOTYT OBITH
pa3oUThl (1IEeKOMIIO3UpOBaHbI) Ha OoJjiee MpPOCTble AEWCTBUS, omepauuu, QyHKuuu. pyrumu
CIIOBaMHM, CJIOKHAsi OWM3HEC-(QYHKIMS MOXKET OBbITh MpPEJICTaBlIeHa B BHUJAE COBOKYITHOCTH
aneMeHTapHbIX ¢yHKkuuid. [IpencraBnss ¢pyHkuuu rpaduyecku, B Bujae O6J0KOB, MOXKHO Kak Obl
3arJIsIHYTh BHYTPh OJI0Ka U JIETAJIbHO PAaCCMOTPETh €€ CTPYKTYpPY M COCTaB (PUCYHOK 2.2).

[Tpuniun orpanndeHus cioxkHocTH. [Ipu padore ¢ IDEF0O quarpamMmmamu CyniecTBEHHBIM
ABIISIETCA YCJIOBUE WX pa30opyuBOCTH U yaobountaemocTd. CyTh NPHHIMINA OTPAHUYCHUS
CJIO’KHOCTH COCTOHUT B TOM, YTO KOJINYECTBO OJIOKOB Ha AMarpamMme J0JKHO ObITh HE MEHEe JIBYX
u He Oonee miectu. [IpakTrka MOKa3bIBaeT, 4TO COOIIOACHUE STOTO MPUHITUIA IPUBOANT K TOMY,
4T0 (YHKUMOHANbHBIE Ipolecchl, mpencraieHHsle B Buae IDEFO0 wmogenun, xoporo
CTPYKTYPHUPOBAHBI, TOHATHBI U JIETKO MOIJAI0TCS aHAIIU3Y.

[TpyHLIMII KOHTEKCTHOHN quarpamMmsl. MonenupoBaHue A€I0BOrO MPOLecca HAYMHACTCS C
MOCTPOCHHS KOHTEKCTHOM Juarpammbl. Ha 3Toi quarpamme oToOpaskaeTcs TONBKO OJMH OJIOK -
rinaBHas OM3Hec-(QYHKIUSA MOAEIHpYyeMoi cucrtemsbl. Eciin peds uaeT o MOAEITUpOBaHUN 1100
NPENPUATHS WU JaXe KPYIMHOTO IMOJpa3/eieHus], TaaBHas OuzHec-pyHKIUS HE MOXKET OBITh
copMynMpoBaHa Kak, Hampumep, 'mponaBaTh npoaykuuioo". ['yaBHas OuzHec-QyHKIMS



CUCTEMBI - 3TO "MHCCHS" CHUCTEMBI, €€ 3Hau€HHE B OKpyxaroueM mupe. Henb3s mpaBuiibHO
chopMyITUpOBaTh TIABHYIO (DYHKITUIO IPEATPUSTH, HE HMEs TIPEJICTABIICHUS O €T0 CTPATEeTHUH.

[Ipu ompenenennu riaBHOW Ou3Hec-QYHKIIMM HEOOXOAMMO BCEr/la MMETh BBHIY IIENb
MOJICIIMPOBAHUS M TOUKY 3pEHHS Ha MOJienb. OHO U TO YK€ TPEANPHUATHE MOXKET OBITh OTMHCAHO
[0-pa3HOMY, B 3aBUCUMOCTH OT TOT'O, C KaKOW TOYKHM 3PEHHSI €r0 pacCMaTpPUBAIOT: TUPEKTOP
NPEANPUATHS U HAJIOTOBOM MHCIIEKTOP BUISAT OPTaHU3AINIO COBEPIICHHO MO-Pa3HOMY.

KonTekcTHas amarpamma Wrpaer emie oJHy poiib B (yHKIMOHaNbHOW Mojenu. OHa
"pukcupyer" TpaHHUIBI MOACIUPYEMOM OU3HEC-CHUCTEMBI, OMpPENENsis TO, KaK MOJeIupyeMas
CHUCTEMa B3aUMOJIEUCTBYET CO CBOMM OKPY>KEHHMEM. DTO JIOCTUTAETCs 3a CYET ONUCAHUS YT,
COETMHEHHBIX C OJIOKOM, MPEACTABISIOUINM IIaBHYI0 Ou3HeC-(QyHKIUIO.

Pucynok 2.2 - Jlekomno3uiius (pyHKITHOHAIBHOTO OJ10Ka

ITpumep

Ha pucynkax 2.3, 2.4 npeacrasieH npuMep NOCTpOoeHUs! HyHKIIMOHATBHOW THarpaMMBbl,
ONUCHIBAIOUIEN W3rOTOBIEHHE u3Aenusa. PucyHok 2.3 sBIseTCS MNPUMEPOM IOCTPOCHHUS
KOHTEKCTHOM JTMarpaMMbl, PUCYHOK 2.4 TipeicTaBisieT cOO0M MepBbIil YPOBEHb JEKOMITO3UIINH.

lBaﬂam{e lqepTem

Crpse HaroToRnenne . TotoBoe magenne
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Pucynok 2.3 - KonTekctHast nuarpamma
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Pucynok 2.4 - JluarpaMmma nepBoro ypoBHs I€KOMITO3ULIUU

IIpumenenne IDEF0

CymiecTByeT [Ba KIIOYEBBIX MOJIXOJa K IOCTPOCHHUIO (PYHKUMOHAIBHOM MOJENH:
MOCTPOCHHUE “KaK €CTh” U MOCTpOeHHE “Kak OyaeT” .

[Moctpoenne mozenu “kak ecth’. OOCIe0BaHUE TPEANIPUATHUS SBISETCS 00s3aTEIHHON
YaCThIO JIFOOOTO MPOEKTA CO3/aHUS MM Pa3BUTHsI KOPIIOPATUBHON MH(POPMALMOHHON CUCTEMBI.

[TocTpoeHre (GyHKIMOHATHHOW MOJEIN “KaK €CTh’ IO3BOJISET YEeTKO 3a(UKCHPOBATH,
KakMe [IeJIOBble NPOLECChl OCYHIECTBISIIOTCA Ha MPEeInpusATHH, Kakue HH(OpMaIOHHbIE
OOBEKTHI HCIIONB3YIOTCS TPU BBHITIOJHEHUH JICJIOBBIX MPOIECCOB W OTICIBHBIX OIEpPaIHii.
@OyHKIMOHAIBHAS MOJENb “KaK €CTh” SIBJISETCS OTIPABHOM TOUYKOM AJI aHAIM3a MOTpeOHOCTEN
NPEINPUATHS, BBISIBICHHS TPo0ieM 1 "y3KuX" MeCT B pa3padOTKH MPOEKTa COBEPIICHCTBOBAHUS
JIeTIOBBIX MPOILIECCOB.

[loctpoenne wmomenu “kak  Oyzaer”. Co3maHue UM BHEAPEHUE  KOPHOpPATHUBHOU
MHPOPMALIMOHHOM CHCTEMBbl TNPHUBOAUT K HW3MEHEHMIO YCJIOBUH BBIMOJHEHUS OTIENIbHBIX
orepanuii, CTPyKTypbl IEJIOBBIX MPOLECCOB U MPEANPHUATHS B LEIOM. OTO NPUBOAMUT K
HEOOXOMMOCTH M3MEHEHHUSI CHUCTeMbl OHW3HEC-TIPaBUJ, HCHOJIB3YyEMBbIX Ha MPEANPHUITUH,
MOAU(UKAIMM JTOJKHOCTHBIX MHCTPYKUMHA COTpyAHUKOB. (DyHKIMOHANbHAs MOJAENb “Kak
Oyzer” MO3BOJSET YyXe Ha CTaJuM NPOEKTUPOBaHUS Oyayiied HHGOPMAIMOHHON CHUCTEMBI
OTIpeAENUTh 3T 3MeHeHus. [IpuMenenne QyHKIMOHAaIBbHOW MOIeNH “Kak OyeT”’ MO3BOJISET He
TOJIKO COKPAaTUTb CPOKHM BHEAPEHHs MH(POPMAIMOHHON CHCTEMbI, HO TaKXK€ CHU3UTh PUCKHU,
CBSI3aHHBIE C HEBOCITPUUMYHUBOCTHIO MEpCcOHala K HH()OPMAIIMOHHBIM TEXHOJIOTHSIM.

Meton onucanus npoueccos IDEF3

Jliss  ommcaHus JIOTUKH B3aWMOJCWCTBHS WH(MOPMAIMOHHBIX IOTOKOB HamOoJee
nonxonut IDEF3, na3eiBaemas Taxxe workflow diagramming - MmeTogonorueii MoieupoBaHus,
HCTIOJB3YIOMIas TpaduiecKoe ONrcanne HHPOPMAITMOHHBIX IOTOKOB, B3AMMOOTHOIIICHUN MEXTY
nporeccamMu 00paboTku uHPOpMAMKM U OOBEKTOB, SBISIONIUXCS YaCThIO ITHX IPOLIECCOB.
Huarpammer Workflow MoOryT OBITH UCHIOJB30BaHBI B MOJCIMPOBAHUN OW3HEC-TIPOILIECCOB IS
aHalM3a 3aBEpIICHHOCTH Tpoueayp o0pabotku wuHpopmammu. C HUX TIOMOIIBI MOXHO
ONUCHIBATh CLICHAPUHU NECWCTBUM COTPYIHUKOB OPTraHU3ALMU, HAIPUMEP MOCIIEI0BATEIHHOCTh
00paboTKM 3aka3a WM COOBITHSA, KOTOpPhIE HEOOXOIMMO 00paboTaTh 3a KOHEYHOE BpeMmsl.
Kaxnpiii cueHapuil COMpOBOXKIAETCSI ONMUCAHUEM IPOIEcca U MOXKET ObITh MCIIOJIb30BAH JUIS
JOKYMEHTUPOBAHUS KaXI0H (QYHKITHH.

IDEF3 - 5T0 MeToa, HMMEIOIIMH OCHOBHOM IIENBIO JaTh BO3MOYKHOCTHL aHAJIUTHKaAM
onucaTh CUTyalMi0, KOT/Ia MPOLIECCHhl BBINOJHAKOTCSA B ONPEACICHHON MOCIEN0BaTENbHOCTH, a
TaKKe OIMUCATh 0OBEKTHI, YIACTBYIOIINE COBMECTHO B OJTHOM MpOIIECCE,

Texnuka onucanus Habopa naHHbix IDEF3 sBnsercs yacTeio CTpyKTypHOTO aHanmu3a. B
OTJIMYME OT HEKOTOPBIX MeTOAuK onucanuil mporeccoB IDEF3 He orpannumBaeT aHalIWTUKa



YpEe3MEPHO KECTKUMH paMKaMU CHHTAaKCHCa, YTO MOKET IIPUBECTU K CO3/IaHUIO HETIOJIHBIX WUIIU
MIPOTUBOPEYUBBIX MOJEIIEH.

IDEF3 MoxeT ObITh TakXke HCIONB30BAaH Kak MeToN co3maHus mpoieccoB. IDEF3
nononnger IDEFO u comepxuT Bce HeoOXoauMoe JUIsl MOCTPOCHUS MOjeNell, KOTOpble B
JanbHeHIeM MOTyT ObITh UCIOIB30BAHBI I UMUTAIMOHHOTO aHAIIN3A.

Kaxnas padora B IDEF3 omnuceiBaeT kakoi-mm0o0 crieHapuii Ou3HEec-mpoiecca U MOXKET
ABISATBCS COCTaBISAIONIEH apyroil paGotel. Ilockonbky clieHapuii ONMUCHIBACT LENb U PaMKH
MOJIETIM, BaXXHO, YTOObl pabOThl HMMEHOBAINCH  OTIJIATOJBHBIM  CYIIECTBUTEIIBHBIM,
0003HaYAIOIIUM TpoLecC eHCTBUSA, HITH (Ppa3oif, colepiKaleil Takoe CyIeCTBUTEIBHOE.

Touka 3peHust Ha MoJiejb J0JKHA OBITh 33 JOKyMEHTHPOBaHA. OOBIYHO 3TO TOUKA 3PEHMUS
YeJI0BEeKa, OTBETCTBEHHOT'O 3a padoTy B 1eioM. Takke HEOOXOIUMO 33JJOKYMEHTHPOBATh II€h
MO/JIEJIH - T€ BOIIPOCHI, Ha KOTOPBIE MTPU3BaHA OTBETUTH MOJIEINb.

Jnarpammsl. J[narpaMma siBIsi€TCSl OCHOBHOM eanHMLel onucanus B IDEF3.

Enunnuer pabotsl - Unit of Work (UOW). UOW, Ttaxxe Ha3piBaeMble padboTamMu
(activity), SBISIOTCSI LEHTpaJIbHBIMU KoMITOHeHTamMu Mojienu. B IDEF3 pabotsl uzo0paxaroTcs
NPSIMOYTOJIBHUKAMH € TPSIMBIMH  yIJIaMH M HMEIOT HMs, BBIPAKEHHOE OTIJIAroJbHBIM
CYLIECTBUTEIbHBIM, 0003HAYAIONIIUM TPOLIECC JACHCTBUS, OJMHOYHBIM MJIM B COCTaBe (pasbl, U
HoMmep (MAeHTU(UKATOP); IPYroe UMsi CYIICCTBUTEIHHOE B COCTaBE TOW ke ()pa3bl OOBIYHO
oToOpakaeT OCHOBHOM BBIXO (pe3ysbTaT) paboThl, HanpuMep, "M3roToBieHue usaenus".

Ces3u. CBA3M  MMOKa3bIBAlOT B3aUMOOTHOIIeHusi pabor. Bcece cBasu B IDEF3
OJTHOHATPABJIEHbl M MOTYT OBbITH HaIpaBleHBbl KyAa YroaHo, HO oObyHO guarpammbl IDEF3
CTapaloTCsi MOCTPOUTH TaK, 4YTOObI CBSA3M OBLIM HampaBieHbl cieBa HampaBo. B IDEF3
pa3IuYaoT TPU THIA CTPENIOK, U300paKAIOLINX CBSI3U, CTHJIb KOTOPBIX yCTaHABIMBACTCS depe3
Mento Edit/Arrow Style:

Crapmas (Precedence) - cruiomHas JuHHMSA, CBs3bIBaromas eauHuibl pador (UOW),
Pucyercs cneBa HampaBo uinu cBepXy BHHU3. [lokas3biBaeT, 4To pabOTa-HCTOYHHUK JIOJKHA
3aKOHYUTHCS MPEXKIe, YeM paboTa-11e1b HAUHETCS.

Otnomenus (Relational Link) - myHKTUpHas nuHUS A7 M300pa)KeHHs CBSIZeH MeEXay
enuauaMu padot (UOW) a takxke MeXy eAMHUIIAaMH paboT U 0ObEKTaMH CCBIJIOK.

[Totoxu o6nekToB (Object Flow) - cTpenka ¢ AByMs HaKOHEUYHUKAaMHU, IPUMEHSETCS TS
ONMUCaHUsA TOro (QaxTa, 4To OOBEKT HCHONb3YeTCsl B ABYX WIM Ooyiee e€IUHMLAX pPaOOTHI,
HaIrpuMmep, Korjaa 00bEKT MOPOKIAETCS B OJHOU padOTe U UCIIONIB3YETCS B IPYTOM.

Crapmias cBsi3b M MOTOK 00bekToB. CTapiuasi CBs3b MMOKa3bIBAET, UTO pabOTa-UCTOUHUK
3aKaHYMBaeTCsl paHee, YeM HauMHaeTcs paboTa-uenb. Yacto pesynabTaTtoM paOOTHI-MCTOYHMKA
CTaHOBHUTCS OOBEKT, HEOOXOAMMBIM JUIsl 3amycka paboThI-Lienu. B 3ToM ciyuyae cTpenky,
0003HAYAIOIIYI0 00BEKT, M300paXKaAIOT ¢ JBOWHBIM HAKOHEYHUKOM. MIMSI CTPENKH JTOJDKHO SICHO
UACHTUPHUIHUPOBATh 0TOOpaXkaeMblii 00beKT. [I0oTOK 0OBEKTOB MMEET Ty K€ CEMaHTHKY, YTO U
CTapIiasi CTpelika.

Iepekpectku (Junction). OkoHUaHHE OJTHON PAOOTHI MOXKET CITY)KUTh CUTHAJIOM K Hadaly
HECKOJIbKMX paloT, WM ke oAHa paboTa IUIsl CBOEro 3amycka MOXET 0)KHMJIaTh OKOHYAHUS
HECKOJIBKUX paboT. [lepekpecTkr HCMONb3yIOTCA JUIsl OTOOpa)KeHUsl JIOTMKH B3aUMOACHUCTBUS
CTPEJOK MpU CIUSIHUM M Pa3BETBICHUU WIM JIJISI OTOOpaKeHHUsT MHOXECTBA COOBITHM, KOTOpHIE
MOTYT WM JOJDKHBI OBITh 3aBEpLICHBI IEpel] HauyaloMm cliedyioueid paboTsl. Paznuuaror
nepekpectkn ans ciausHus (Fan-in Junction) u passerBnenus (Fan-out Junction) crpemnoxk.
IlepexpecTok HE MOKET UCIIOIB30BATHCS OJTHOBPEMEHHO AJIS CIMSIHUS U 1S pa3BeTBiIeHUA. [
BHECEHUS TMEPEeKpecTKa CIYKUT KHOIMKAa B MaJUTPE WHCTPYMEHTOB - J00aBUTHh B JUarpammy
nepekpectok Junction. B nuanore Junction Type Editor Heo6xonumo ykaszaTh THUI HEpEKpecTKa.
CMpBICT KaXX0T0 THUITA PUBEICH B Tabmwuie 2.1.

Tabauma 2.1 - Tunsl nepekpecTKoB
O6o3nauenue | HanmenoBanue | CMBbICH B CiTy4ae CIUSHUS CwMbIci B citydae
CTpEJIOK pa3BETBIICHUS CTPEIOK




& Asynchronous | Bce npeamecTBytoriye Bce cnenyronme
AND MIPOIIECCHI JOJIKHBI OBITH MIPOIIECCHI JOJIKHBI ObITh
3aBEepIICHBI 3aIyIIeHbI
& Synchronous Bce npeamecTByronme Bce cnenyronue
AND MPOLECCHI 3aBEPLICHBI [IPOLECCHI 3aIyCKAITCS
OJIHOBPEMEHHO OJIHOBPEMEHHO
O Asynchronous | OQuH WM HECKOIBKO OnvH WM HECKOJIBKO
OR MPEIIIECTBYIONIUX MPOIIECCOB CJIEYIOIINX MPOIIECCOB
JTOJKHBI OBITh 3aBEPIIEHBI JIOJKHBI OBITH
3aIyIIeHbI
Oﬂ Synchronous OuH WM HECKOJIBKO OnuH WM HECKOJIBKO
OR MPEIIIECTBYIOIIUX MPOILIECCOB CJIEYIOIIUX MPOIIECCOB
3aBEPIICHBI OJTHOBPEMEHHO 3aITyCKaroTCs
OJIHOBPEMEHHO
X XOR Toapko onuH Toapko onnH
(Exclusive OR) | mpeamiecTByromuii mporecc CJIeIyIOLIUI Ipoliece
3aBeplIeH 3aIyCKaeTcst

B otinune ot IDEFO B IDEF3 cTpenku MOTyT CIMBaThCs M pa3BETBIIATHCS TOJIBKO YEpeE3
MIEPEKPECTKH.

Hexomnosunus pa6ot. B IDEF3 nekomMmnosuius HCmonab3yercs A JeTaau3auu pador.
Merononorus IDEF3 mo3BossieT pexommno3upoBaTh pabOTy MHOTOKPATHO, T.€. paboTa MOXKET
MMETh MHOKECTBO JIOUEPHHUX paboT. DTO MO3BOJISET B OJHOM MOJIENIN OMMCATh AIbTEPHATHBHbIC
MMOTOKU. BO03MOXHOCTP MHOYKECTBEHHOW JEKOMIIO3WIIMM TPEABABISAET JONOJIHUTEIIbHbBIE
TpeOoBaHUs K HyMmepamuu pabor. Tak, HOMep pabOTBI COCTOUT W3 HOMEpA POIMTENbCKOMN
paboThl, BepCUU JEKOMIIO3ULIMM M COOCTBEHHOIO HOMepa paboThl Ha TEKyllled Iuarpamme
(pucyHoxk 2.5).

Homep pogHTEN:CKOH
'ﬁp " paboTe

:—— HoMep J{eKOMIOS MU
*— HoMep paboTe

Pucynok 2.5 - Homep equnuist padboter (UOW)

5. VYYEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECHEYEHUE
JUCLUIINHBI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEIbHON JIUTEPATYPbI, HEOOXOAUMOM IS
OCBOEHUS TUCHHUILINHBI

5.1.1. IlepeyeHb OCHOBHOII JIUTEPATYPbI

1. CucremHast umxeHepus: ydeOHoe mocobne/ MHHUCTEPCTBO OOpa3oBaHHMA U HAYKH
Poccuiickoii  ®Denepanmn, DenepalibHOE TOCYAApPCTBEHHOEC aBTOHOMHOE 00pa3oBaTebHOE
yupexxaeHue Boiciero npodeccuonansuoro odpasosanus «CeBepo-KaBkasckuii (enepanbHbiii
yHUBepcuTeT»; aBT.-cocT. B.M.JIpo3nosa. - CraBponosib: CKOY, 2014. - 115 c. - To xe
[Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page= book&id =458082.

2. Marmunen H0.A. Ananu3 TpeOOBaHUI K aBTOMATU3UPOBAHHBIM HH(GOPMAIIMOHHBIM
cucreMaMm [DnexTpoHHbli pecypc]/ Marmuneny FO.A.— DIeKTpOH. TEKCTOBbIE JaHHbIC.—
M.: Unrepuer-Yuusepcuter Uapopmammonnsix Texnonoruit (MHTYUT), 2016.— 191 c.—
Pexxum noctyma: http://www.iprbookshop.ru/52184.— 3BC «IPRbooks», mo maposo



5.1.2. Ilepe4eHb JONOTHUTEILHOM JIUTEPATYPbI
1. JlumanoBa H.M. ApxurekTypa BBIYHMCINTEIBHBIX CHCTEM W KOMIIBIOTEPHBIX CETEH

[OnexTpoHHBI pecypc]: yueOHoe mocobme/ H.M. JlumanoBa. —  DIEKTPOH. TEKCTOBHIE
nanHple. — Camapa: [IoBOKCKMH TOCYIAapCTBEHHBIM YHUBEPCUTET TEJIEKOMMYHUKAIUH |
uHpopmaruku,  2017. — 197 ¢ —  2227-8397. —  Pexum jgocryna:

http://www.iprbookshop.ru /75368.html.

2. Kmumenko M.C. Teopus cucrteM M CUCTEMHBIM aHaIW3 [DJIEKTPOHHBIA pecypc]:
yuebnoe mocobue / W.C. Knmmenko. — DJIEKTpOH. TEKCTOBBIE JaHHbIE. — M.:
Poccuiickuii  HOBBIM ~ yHuBepcurer, 2014, — 264 c¢. —Pexum  gocryna:
http://www.iprbookshop.ru/21322.html.

5.2. llepeyeHb y4eOHO-METOAUYECKOT0 00ecIeYeHNsI CAMOCTOSITE/IbHOI PadoThI
00y4aomuXxcs Mo JUCUUILIHHE

1. Meronuyeckre yKka3aHUsl 10 BBIIOJIHEHHUIO JTAOOPAaTOPHBIX PabOT MO AMCLUILINHE
«CucreMHas HHXXEHEPUS.

2. MeToauueckie peKOMEHIAMK AJsl CTYJIEHTOB IO OPraHu3allid CaMOCTOSTEIBHOMN
paboTsl o gucHumInHe «CUCTeMHas HHKEHEPUS.

5.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM CeTH
I/IHTepHeT, HCOﬁXO}Il/IMbIX OJIA OCBOCHUA JUCHUITJIMHDBI

1. YauBepcuretckas 6ubanorexa online. http://www.biblioclub.ru.
2. OBC «IPRbooksy. http://www.iprbookshop.ru.
3. DnextponHas 6ubmorexka CKDY .. http://catalog.ncstu.ru.

4. T'ocynmapcTBeHHas MyOJWYHAsT HAydHO- TexHudeckas Omonmorexka Poccuu. (I'TIHTH
Poccun). www.gpntb.ru.



IIpunoxenne A
TEXHUYECKOE 3AJJAHUE

Ha pa3pabotky UC «Cuctema

OO01ue cBeneHus

1.1. HaumeHOBaHME CHCTEMBI

AHanmuTudeckas nHpopMaloHHas cucremMa «Cucremay.

2.1. Ha3naueHnwue 1 11€J1M CO3JaHUS CUCTEMBI

Cucrema «Cucrema» npeaHazHaueHa NI MHPOPMAIIMOHHOTO OO0ECIIEYeHHS MPOIIECCOB,
KOTOpBIE TIPOUCXOAAT Ha Kadempe CBA3aHHBIX C y4eOHO-METONWYECKOW, HAyIHOH,
0OIIIECTBEHHOM, OpraHNU3allMOHHO-METOIMYECKON U BOCITUTATEIHFHOM pabOTOM.

XapakTepucTuKa 00beKTOB HH(OpMaTH3AINU

3.1. KpaTkoe onmicanue paboTsl kadeapbl

K ocHOBHBIM HampaBieHUsIM pabOThI Kadeapbl OTHOCITCS:

- YueOHO-MeToInYecKas padbora;

- Hayunas pabora;

- Opranu3aimoHHO-MeTOANYecKas paboTa;

- PaboTa co cTyaeHTaMu 3a04HUKAMH;

- O6mecTBeHHas paboTa;

- BocniuratensHas pabota.

3.2. Onucanmne 06beKTOB HH(POPMATHU3ALUU

K ocHOBHBIM 00BeKTaM HH(POPMATH3ALNN CUCTEMBI OTHOCSITCS:
Kadenpa

- HaumenoBanue kadeapsl

- @akynpTeT, K KOTOPOMY OTHOCUTCA Kadeapa

- Beb-caiit kadenps

- 3aBenyromuii kadenpoi

3.2.1. YuebHO-MeTOIMUECKast paboTa

[Tnan yueOHO-MeTOIMYECKOM pabOThI Kadeapsbl
- Y4eOHBIN Toj

- 3aBenyromuii kageapoi, COCTaBUBIIHNI TUTaH
- Kadenpa

Tema 11t yaeOHO-METOAMYECKON pabOThI

- HazBanus pabot

- Cpok# UCTIOJTHEHUSA

- OTBETCTBEHHBIC 32 BBHIITOJIHEHUE TEMbI

TpeboBanus k HH(POPMAIIMOHHOH cUCTEMe

4.1. ba3oBbie MPUHIUIIBI Pa3pabOTKH MOICUCTEM

[Ipu mpoekTupoBaHUU W Pa3pabOTKe MOJICUCTEM JOJHKHBI UCIIONIb30BATHCS CIEAYIOIINE
0a30BbIC MPUHIIHIIHIL:

- Uckmrouenune nyomupoBaHusi BBOAAa WHGOPMAIIMU U TIOBBIIICHUE €€ JTOCTOBEPHOCTH, 3a
CUET OTOXKJIECTBJICHUS paHee BBEACHHON HHPOpMAINH;

Cucrema JJOIDKHA yJOBJIETBOPSTH CIEIYIONIMM TPEOOBAHUSM:
- [onp3oBaTenbCckuil nHTEpQEiic cUCTEMbI TOHKEH ObITH COPMHUPOBAH B COOTBETCTBUH
C HaBBIKAMH U MPOGUIIEM MOTb30BaTENCH;



Cucrema 10KHA COJIEPIKATH!
- CpencTBa novcka nH(OpMaIuu;

Br16op mpuKIagHOrO MPOrpaMMHOIO 00ECNedYeHHs CHCTEMBbl JIOJKEH YJIOBJIETBOPSTH
CJIEIYIOLUM KPUTEPUSIM:
- Unrerpanus ¢ 6a3amMu JaHHBIX, OAJIEPKUBAIOIINX Web-TeXHOIOTHH;

4.2. TpeboBaHUs K apXUTEKTypE CUCTEMBI.
Apxurektypa cuctembl «Cucrema» sBISETCS TPEX3BEHHOH. B KauecTBE KIMEHTCKOIO
MIPUJIOKEHUS BRICTYTIACT CTAHIapTHBIN BeO-Opaysep.

4.3. TpeboBanus k cocobaM U CpesICTBaM CBSA3H JJ1s1 HHPOPMAITMOHHOTO 0OMEHa MEeXTy
KOMIOHEeHTaMH (Moy1siMU) CHCTEMBbI

[ToacucremMbl TOMKHBI B3aMMOJEHCTBOBATh B MpeEneiax €IWHOW KOMIBIOTEPHOM CETH
(MuaTepuer/MIHTpaHeT), B KOTOPOM MPOUCXOIUT BeCh 0OMEH HH(pOpMaIUei.

4.4. TpeboBaHUs K XapaKTEPUCTHKAM B3aUMOCBSI3€H CUCTEMBI CO CMEKHBIMU CUCTEMAMHU
CMexHBIMA cUCTeMaMH i1 MH(opMarmoHHOW cuctembl «CHCTeMa»  SBIISTFOTCS:
«Cucremaly,

4.5. TpeboBaHus Kk pexkuMaM (QYHKIIMOHHUPOBAHUS TIOJCHUCTEMBI
Pa3zpabateiBaeMas cuctema JoiDKHA (DYHKIIMOHMpPOBaTh 24 daca B CyTKH, 365 aHEH B

romy...

4.6. TpeboBaHUs K MMOJIb30BATEISIM

Cucrema nmopazyMeBaeT 4eThIpe TUTIA MTOJTb30BATEIIS:

- COTpyIHUK — UMEET JOCTYI K MPOCMOTPY OOIIMX JaHHBIX MO CBOEH Kadenpe, a Takxke
K IPOCMOTPY M PEIAKTHPOBAHUIO JIMIHBIX JIAHHBIX, IMEET BO3MOXKHOCTb

4.7. TpeboBaHus MO SPrOHOMHUKE U TEXHUYECKOMN ICTETHKE

OCHOBHBIMU TpeOOBaHMSIMU 110 DSPrOHOMHMKE M TEXHHYECKOH OJCTETHKE SBISETCA
a/IeKBaTHOCTh BPEMEHHU PEAKIMH MOJyJIed CHUCTEMBbl Ha CIIOKHOCTH 3aIllpoca IO0JIb30BaTeNs K
0a3aM JaHHBIX:

- [Ipu BBINOTHEHUH CTaHIAPTHBIX 3alPOCOB MOJIH30BATENb JOHKEH paboTaTh C CUCTEMOM
B PEAJILHOM PEXUME BPEMEHU;

4.8. TpeOoBaHMs K YUCICHHOCTH M KBaNU(HUKAIIMU MEPCOHATA CHCTEMBI U PEKUMY €ro
paboTHI.
KBanmuduxanus mepconana, mopsiioK €ro MOoJAroTOBKU U KOHTPOJIb 3HAHUHM M HaBBIKOB.

4.9. TpeboBaHus K 3aIuTe HH(POPMAIMU OT HECAHKIIMOHUPOBAHHOTO JOCTYIA.

Pa3zpabarbiBaemast cucreMa JO0DKHAa 00JaJaTh CHEHHATU3UPOBAHHOM TMOJCHUCTEMOMN
pasrpaHMyeHuss J0ocTyna K HH(OPMAIMOHHBIM pecypcaM, (QYyHKIMOHUPYIOIIEH Ha OCHOBE
CUCTEMBI MOJIb30BaTeNIel U MOIb30BATEILCKUX TPYIIIL.

4.10. TpeGoBaHus K 0OMEHY JaHHBIMU
-OOMeH JaHHBIMHM JIOJDKEH TPOUCXOAWUTh TO cethu B cpexe Intranet/Internet ¢
noanepxkkoi mporokona TCP/IP;

4.11. TpeGoBaHMs K BHEIIHEN CpeJie CUCTEMbI
Cepsep 0a3 JaHHBIX WU CepBEp NPUIOKEHUH JTOJKEH 00eCcTIeYnBaTh:



4.12. TpeGoBaHUS K XpaHEHHIO TaHHBIX
baza nannapix «CucteMay JT0DKHA COAEPKATh CIEAYIONINE TaHHbIE:
- JlaHHbBIC O MIAHUPOBAHUH Y4eOHO-METOAUYECKON pabOTHI;

4.13. TpeGoBaHUS K OTJAEIBHBIM MOJCUCTEMAM

4.13.1. YuebHO-MeTOAMYECKast paboTa

OyHKIMH 3aBeAyIoniero kaheapoit

- Coznmanue miaHa y4eOHO-METOAMYECKOW paboThl HA YYEOHBIM CEMECTp, 3aIlOJIHCHHUS,
PEIaKTHPOBAHMS M YAAJCHUS TaHHBIX TUIaHA;

CocraB u coaepxanue padboT mo co3aanuto CUCTeMbI
Pa3paborate Monens bJl, mo3Bostolyto XpaHuTh U 00padaTeiBaTh BCE HEOOXOIUMBIE. . .

HpI/IeMO-CJIaTO'-IHI)Ie ucneiTanus CHUCTEMBI
IIocne 3aBCPUICHUA BCCX pa60T 110 pa3pa60TKe KOMIIOHCHTOB, HaCTpOﬁKC noACUCTEM U

BreceHne KOpPpeKTHPOBOK B TPOTPAMMHBIA MPOIYKT, CBSI3aHHBIX C OIIMOKaMH B
Cucreme
Bce ommOku, koTopbie OyayT BHISBICHHI B paboTe CHcTeMBI B TeUeHHH 12 MecsIeB

TectupoBanue
[Tepen cmaueit Momyneit 1 KoMmmoHeHT 3aka3uuKy ISl BBISABJICHHUSI BO3MOXKHBIX COOEB B
pabote

[Topsiaok kKoHTpOs U ipreMKU CUCTEMBI

st mpoBepKH BBITTOTHEHUS 3aMaHHBIX (PyHKIuN CHCTEMBI, ONMpEeICHUs U TPOBEPKU
COOTBETCTBHsSI TpeOoBaHMAM T3 KOMMYECTBEHHBIX U (MJIM) KAUYeCTBEHHBIX XapaKTEPHUCTUK
Cucrempl, BBISBICHHS W YCTpaHEHHUS HEIOCTAaTKOB B JelcTBHsIX CHCTEMBl B B pa3paOOTaHHOU
JOKYMEHTAIMH, TOJTAIMHOTO KOHTPOJS HaJ XOJIO0M pa3pabOoTKU JOKHBI OBITH IMPOBEICHBI
CIEAYIOUIME BUAbI UCTIBITAHUM:

- IIpenBapureinbHbIe;

[Iponienypsl TeCTUPOBaHUSA U KOHTPOJIS KaueCTBa

[Ipn mpoBeneHMM UCHBITAHMM JTOJKHBI MCIOJIB30BATHCS CIEAYIONIUE THUIBI IPOLELYP
TECTUPOBAHUS U KOHTPOJISA Ka4yecTBa:

- QyHKIMOHAIBHOE  TecTUpoBaHWe - TectupoBaHue IO Ha  cooTBeTcTBHE
(YHKIMOHATIBHBIM CTICHU(PUKAILMIM;

OO6ume TpeboBaHuUs K MpUEeMKe padoT
CpoKH ¥ MeCTO TPHUEMKH, MOPSAIOK MPUEMKH pabOT ONpEAEISIOTCS B COOTBETCTBUH C
HacTosamum T3.

TpeboBaHMs K TOKYMEHTHUPOBAHUIO

12.1. TpeboBaHUs K IPOEKTHON JOKYMEHTAIUU

CocTaB M KOMIUIEKTHOCTb IPOEKTHOM JOKYMEHTAallMM JOJKHA COOTBETCTBOBATH
tpedoBanusm 'OCT 34.201-89.

[lepeueHp JOKyMEHTAIMK 110 CO3/IaHUIO CUCTEMBI BKIIFOUAET:

- Onucanue nHpopManmoHHoro odecneuenus: cuctemsl (I115);
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