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JIuer aktyanu3anuu padodye NporpaMmmbl

Pabouyas mporpamma nepecmoTtpeHa, obcyxkieHa u ogoopena st peanuzamuu B 2021 - 2022
yueOHOM rojly Ha 3ace/laHuu Kadeapbl BBIYUCIUTEIBHON TEXHUKU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouyas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM rojly Ha 3ace/laHuu Kadeapbl BBIYUCIUTEIBHON TEXHUKU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa




1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

[enpr0 MUCHUTIIUHBI SIBISETCSA: (OPMHUPOBAHHE y OOYYAIOIIUXCS MPEICTABICHUA 00
apXUTEKType MPOMBIIUIEHHBIX HH()OPMAIIMOHHBIX CHUCTEM; METOJaX [MPOEKTHUPOBAHUS
IPOMBIIIJIEHHBIX ~ CHCTEM;  3HaHUM  OpraHu3allMOHHO-(PYHKIMOHAJIBHON  CTPYKTYpBI
MPOMBIIIJIEHHOTO MPEANpPHUSATHS; METOJAOB U aJITOPUTMOB YIIPAaBJICHUSI IMPOMBIIUIEHHBIM
HNPEeANpUsITHEM; YMEHUW NPUMEHATh METOJbl IPOEKTUPOBAHMSI KOMIIOHEHTOB CHCTEMHOM
apXUTEKTYpPHI IPU pa3pabOTKe MPOMBIIUIEHHBIX HH(POPMAIIMOHHBIX CUCTEM.

Jns  [JoCTWKEHHMST STOM UeNd JUCIHUINIMHA CTAaBUT CIEAYIOIIHME 3a/Jadyd  Mepes
MarucTpaHTaMHu:

- M3yunTth DOpUHIUMIBI TOCTPOEHUS KOMIIOHEHTOB cucreMHor WT-apxurekTypsl
NPEeNNpPUATHS:  apXUTEKTYphl  JIaHHBIX, AaPXUTEKTYphl MPUIOKEHUH, TEXHOJOTHYECKOU
apXUTEKTYPBHI;

- 3yunTh cTaHgapThl NOCTPOEHHUS MPOMBIIIJIEHHBIX HH(pOpMaMOHHBIX cucteM (MRP,
MRPII, ERP u T.11.);

- U3yunTh OCHOBHBIE (PYHKIIMOHATIbHBIE KOMIIOHEHTHI HH()OPMALIMOHHBIX CHCTEM;

- Ilo3HakOMUTbCS C COBPEMEHHBIMM HHTETPAllMOHHBIMH IIaTGOpMaMU U CEPBUCHO-
OPHUEHTHUPOBAHHOM apXUTEKTYPOU IOCTPOEHUS CUCTEM.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM POrpaMMbl

Jucuunnuna [IpoMbliieHHble HHPOPMAIMOHHBIE CUCTEMBI BXOJUT B YacTh y4e€OHOIO
wiaHa (QOpMUPYEMYIO Yy4YaCTHMKaMH 0Opa30oBaTEeNbHBIX OTHOILIEHUH 00pa3oBaTEIbHOMN
[IPOrpPaMMBI.

JUis  u3ydeHus  JAUCUMIUIMHBI  HEOOXOoAMMbl  3HaHWS  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ TPAKTUK:

CALS-TexHosoruu B pa3paboTKe MpOorpaMMHbBIX CPEZCTB

Case-TexXHOJI0r MU

3HaHus (YMEHHUs, BIAJICHUS), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJ1s1 U3YYEHUS] AUCIUTLIIUH/TIPAKTHK:

NHupopmaiioHHO-yIIpaBIsSIONIIe CUCTEMbI

BrinosiHenue u 3amura BbITyCKHON KBaTU(PUKAMOHHON paboThI

Texnonoruu o0paboTku noTokoBbIX Big Data

TexHonorus pazpaboTK1 IPOrpaMMHOTO 00ecIeUeHU s

Texnonoruu Oracle

3 Komnerenuuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUA

AUCUMITHHBI (MOYJIS) ¥ IVIAHUPYEMBbIe Pe3yJabTaThl 00y4eHus

B pesynprate ocBoeHMs IuCHMIUIMHBL (MOayns) «lIpombliiieHHble HHPOPMAIIMOHHBIE
CUCTEMbI» O0y4aIOLIUICS JOJIKEH 00J1a/1aTh CIEAYIOIUMU KOMIIETEHIIUSIMU:

KO)I HHIUKaTOopa I/IH)II/IKaTOp JOCTHIKCHUA KOMIIETCHIINN

[IK-2 CiocoOHOCTh K AKCHEPTHOMY AaHAJIU3y SPrOHOMHUYECKUX XapaKTEPUCTUK MPOTPaMMHBIX
MPOJYKTOB, pa3pabOTKe pEKOMEHJAlUid 10 ONTUMH3AIUMU HWHTEPPEHCHBIX PpeIIeHUN
IIPOrPAMMHBIX IPOTYKTOB

[IK-2.1 OneHuBaeTr BBHIOOP METOJOB M CHOCOOOB Ui 3KCIIEPTHOIO aHaiu3a
SPrOHOMHYECKHX XapaKTEPUCTHUK IPOTrPAMMHEIX IIPOJIYKTOB

I1K-2.2 OneHuBaeT KavyecTBO pa3pabOTKHM PEKOMEHJAMK 10 ONTUMH3AIUN
HHTEPPEHCHBIX PEIISHUI TPOTPAMMHBIX IIPOIYKTOB

IIK-5 CnocobHOocTh K pa3pabOTKEe METOJIMK BBIMOJIHEHHS, IUIAHUPOBAHMUS W YIIPaBJICHUS
aHAJIMTUYECKUMU paboTaMy, K YIPaBJIEHUIO ITPOIIECCaMU pa3pabOTKU M KaUECTBY CUCTEM

I1IK-5.1 OnenuBaeT  HEOOXONAUMOCTH  pa3pabOTKU  METOJIWK  BBIMIOJHEHUS,
IJITAHUPOBAHUS U YNPABJICHUS aHATIMTUYECKUMH paboTaMH, K YIIPaBICHHUIO
porieccamMmu pa3padOTKH U KaYECTBY CUCTEM




4. CTpyKTYypa, 00bEM M colepkaHue JUCHUTNIMHBI (MO1YJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABIsAET 3 3adeTHhIX eauHull 108 akaa. dacoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora— 34,95 akaj. yacos:
— ayauTopHas — 34 akaj. 4acoB;
—BHeayauTopHas — 0,95 akan. yacoB

— caMocTosiTenbHas padoTta — 73,05 akaj. 4acos;

dopma aTTeCTalUY - 3a4ET

JINTECPATyphI

AynuTopHast T =
o | KOHTaKTHAS pabora E % ®opma TeKymero
=
Pasnen/ Tema §| (Baxan. gacax) g = Bun 3 KOHTPOJIAA Kox
g & G | caMOCTOSATENBHOI | ycleBaeMOCTH U
JICLUILTAHBI 2 £ = ., | xommerenm
3 2 & paboThI HPOMEXYTOYHOI
Tlex mab. |mpakr. 29 aTTecTalyu
3aH. | 3aH. |Q &
1. TloHsTHE O  COBPEMEHHBIX
NHOOPMALIMOHHBIX ~ CHUCTEMaxX H
TEXHOJOTHAX,  INPUMCHSACMBIX B
HPOMBIIICHHOCTH
1. IlogroroBka
11a00paTOpHOMY
11 Crpyxrypa 3aHSTHIO
: . 2. BeinonHenue 1. becena -
MH(OPMAOHHOI CHCTEMBI o
DOMBILUICHHOLO J1a00paTopHOM obcyxaeHue
P pabotbl 2. IIposepka [K-2.1, TIK-
npennpusitus. MudopManuoHHble 2 1 8
3. uHIMBHAYanbHBIX | 2.2, TK-5.1
TexHonoruu cbopa, 00pabOTKH, N
CaMocTrosTrenbHoe 3aJaHui
XpaHeHHs, yIPaBICHUS u o
n3ydeHue 3. YcrHbl# onpoc.
nepeiavy HHGOpMAaLH. .
yueOHOI U
Hay4YHOU
3 JIUTEPATYPBI
1. IlogroroBka
11a00paTOpHOMY
1.2 TexHonOrus 9SKCIEPTHBIX 3aHSTHIO
CUCTEM ISt peleHus 2. BeinonHenue 1. becena -
Ppa3INYHbIX TUIIOB 3a4a4: nabopaTopHOU o0cyx1eHHne
HHTEpIIpeTanus, IpeAcKa3aHue, > 7 paboThI 2. IlpoBepka IK-2.1, I1K-
JIMarHOCTHKA,  IUIAHUPOBAHUE, 3. uHIMBHAYanbHBIX | 2.2, TK-5.1
KOHCTPYUPOBAaHHUE,  KOHTPOJb, CaMocTrosTrenbHoe 3aJaHui
OTJIajKa, HHCTPYKTaX, H3Yy4EHHE 3. YcrHbli onpoc.
yIIpaBJICHHUE. y4eOHoil u
Hay4HOU
JIUTEPATYPBI
Wroro no pasgeny 4 1 15
2. ApxuTexTypa  NIpOrpaMMHBIX
CpPenCTB ¥ MH(OPMAIIMOHHBIX CUCTEM
TEXHOJIOIMYECKUX IIPOLIECCOB
1. IlogroroBka
J1a00paTOpHOMY
3aHSTHIO
2.1 CucremMHOE IpOrpamMMHOE
2. BeinonHenue 1. becena -
obecrieyeHue. ITaxeTst o
HHKTATHBIX DOIPAMM nabopaTopHOU o0cyx1eHHne
p POTPaMM. paboThI 2. IlpoBepka IK-2.1, I1K-
Ocobennoctd  mporpammuoro| 3 | 2 | 42U 15
3. nHauBuAyansHeIX | 2.2, TIK-5.1
obecreyeHus] TEXHOIOIMYECKUX .
CaMocTrosTrenbHoe 3aJaHui
IIPOLIECCOB HAa IMPOMBIIUIEHHOM .
n3ydeHue 3. YcrHbli onpoc.
TPEIIPUSITHH. .
yueOHOI U
Hay4HOU




1. IToaroroBska k

2.2 [Takerst MIPUKIIAJHBIX J1a00paTOpHOMY
IporpamMm OIEPATOPCKUX 3aHATUIO
CTaHLUH TEXHOJIOTUYECKUX 2. BeinonHenue 1. becena -
IIPOLIECCOB. ITakers J1a00paTOpHOM obcyxaeHue
MIPUKIIAJHBIX IIporpamMmm 3 | aom 15 paboThI 2. IlpoBepka IK-2.1, ITK-
yIpaBJIEHUs IIPOU3BOJCTBOM. 3. uHIMBHAYanbHBIX | 2.2, TK-5.1
O06o00mIeHHas cxeMa ypOBHEBOU CamMocTosTenbHoe 3a/laHul
aBTOMaTU3UPOBAaHHOM H3Yy4EHHE 3. YcrHbli onpoc.
nH()OPMALMOHHON CUCTEMBI y4eOHoil u
HPOMBIIICHHOTO NPEeIIPHATH Hay4HOI
JIUTEPATYPBI
HUroro no pasneny 5 | 8/41 30
3. OcHOBHBIE TIPUHIUIIBI
MPOCKTUPOBAHUS HMH(OPMAIMOHHBIX
cHcTeM yIpaBICHUS
MPOMBIIICHHBIM MIPEIPUATACM
1. IlogroroBka
J1a00paTOpHOMY
3aHSTHIO
2. BrinonHenue
3.1 Cucrema XpaHeHUss U 11a6OpaTOPHOIT 1. bBecena -
00paboTku nHpopManuH. paGoTbl obcyxaeHue
KonuenrtyanpHplif  monxon K 4 | apm 15 3. 2. IlpoBepka IK-2.1, I1K-
BBIOOPY HMHCTPYMEHTaJIbHBIX CamocTosTensuoe | AHAMBULYyanbHbIX | 2.2, TTK-5.1
CpEnNCTB 00paboTKn M3ydeHNe 3a1aHui
pacnpeneneHHoi nHpopMaLuu yueOHOI 1 3. YcrHbli onpoc.
Hay4HOU
JIUTEPATYPBI
1. IlogroroBka
J1a00paTOpHOMY
3aHSTHIO
3.2 CoBpeMEHHBIE TEXHOJIOIHU 2. BoinonHenue 1. becena -
pazpaboTku MIPOrpaMMHBIX nabopaTopHOU o0cyxieHHne
KOMIIJIEKCOB Ha IPOMBIILIIEHHOM 4 | apnm 13.05 paboThI 2. IlpoBepka IK-2.1, I1K-
MIPEANPHUATUH C UCIOIb30BAHUEM ’ 3. uHIMBHAYanbHBIX | 2.2, [TK-5.1
napajieIbHON 00paboTku CamocTosTenbHoe 3a/1aHui
JIaHHBIX. HU3y4eHUE 3. YcrHbli onpoc.
yueOHOI 1
Hay4YHOU
JIUTEPATYPBI
HUroro no pasneny 8 | 8/41 28,05
Uroro 3a cemectp 17 [17/81 73,05 3auér
HToro mo AUCLUILIMHE 17 |117/81 73,05 3a4er




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTEIbHbIE TEXHOJIOTUU, OPUEHTUPOBAHHBIE HA OPraHU3alUIO
00pa30BaTEeIbHOTO IpoIllecca W MIPENOJIaralollyl0 MpSIMYI0 TPAaHCISLUUIO 3HAHUM OT
[IpernojaBaTelis K aCHUPAHTY.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WndopmanrionHas Jekmuss —  IOCIENOBATEIbHOE  H3JIOKEHHE Marepuaja B
JUCHMIUIMHAPHON JIOTHKE, OCYILECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEJICTBAMU
(MOHOJIOT TIpeTIoIaBaTENs).

Jlaboparopnas pabota — opranuzaius yaeOHOU pabOThI C peaTbHBIMU MaTEPUATLHBIMU U
MH(OPMALIMOHHBIMU OOBEKTaMHU, SKCIIEPUMEHTaJIbHAas paboTa € aHaJIOrOBBIMU MOJAEISMU
peanbHBIX 00BEKTOB.

2. Texnonoruu npobseMHOro oOyueHusi — OpraHusanus o0pa3zoBaTEILHOTO Ipoliecca,
KOTOpas MpearnoiaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYalUH JUI CTUMYJIMPOBAHUS AKTUBHOW I03HABATEIbLHON 1€ATEIbHOCTH ACIIUPAHTOB.

3. HTepakTUBHbIE TEXHOJOTUU — OpraHu3anus 00pa3oBaTeIbHOIO Ipoliecca, KOTopas
MIpeIoIaraeT akTUBHOE U HEJIMHEITHOE B3aMMO/IEUCTBUE BCEX YUaCTHUKOB, IOCTHKEHHE Ha 3TOI
OCHOBE JINYHOCTHO-3HAYUMOT0 JJIsl HUX 00pa30BaTeJIbHOTO pe3ysbTaTa.

®opMbl y4EOHBIX 3aHITUH C HCIIOJIb30BAHUEM CIIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUI:

Jlexuus «oOpaTHOM CBA3M» — JEKIUSA—TIPOBOKAIMS (M3JI0)KEHUE MaTepuana ¢ 3apaHee
3aIlUTAHUPOBAHHBIMHU OIITMOKAMH ), JICKITUS-Oece1a, JTISKIU- TUCKYCCHS, JTEKIHUI-KOH(EePEHITHS.

4.  HWubopMallMOHHO-KOMMYHUKALIMOHHbIE  OOpa3oBaTeilbHblE  TEXHOJOTHH  —
opranusanusi 00pa3oBaTeIbHOIO MpoIiecca, OCHOBAHHAS HAa MPUMEHEHUH IPOTPAMMHBIX Cpell U
TEXHUYECKUX CPEJICTB pabOThI CO 3HAHUSMU B PA3IMYHBIX IPEIMETHBIX 00IaCTSIX.

6 YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHUS IPOMEKYTOYHON ATTECTALMU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 Y4ueOHoO-MeTOoaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPaATypAa:

1. Buuyrosa, A. A. UIHCcTpyMeHTaIbHbIE CpeicTBa HHPOPMALMOHHBIX CUCTEM: YUueOHOe
nocobue / Buuyrosa A.A. - Tomck:131-Bo ToMckoro nonutex. yauBepcuteta, 2015. - 136 c.:
ISBN 978-5-4387-0574-1. - Tekcr : anexrponnsiid. - URL:

https://znanium.com/catalog/product/673016

(mara oopamenus: 28.10.2020). — Pexxum mocTyma: mo moamucke.

2. Tepemenko, I1. B. Uatepdetice nuadpopmarmonnsix cucteM / Tepemenko [1.B.,
Actanuyk B.A. - HoBocubupck :HI'TY, 2012. - 67 c.: ISBN. - TekcT : anexTpoHHbIi. - URL:

https://znanium.com/catalog/product/549047\

(mara oopamenus: 28.10.2020). — Pexxum mocTyma: mo moamnucke.




0) lomosiHMTEILHAS JIUTEpaTypa:

1. I'Bo3zneBa, B. A. UndopmaTtuka, aBTOMaTU31upOBaHHbIE HH(OPMALIMOHHbBIE TEXHOJIOTUN
u cuctemsl : yueOHuk / B.A. I'BozneBa. — Mocksa : DOPYM : UHOPA-M, 2021. — 542 ¢c. —
(Cpennee mpodeccuonanpHoe 00pa3oBaHue). -
aneKkTpoHHbIi. - URL:

https://znanium.com/catalog/product/1190684

ISBN 978-5-8199-0856-3. -

(mara obpamenus: 28.10.2020). — Pexxum mocTyma: mo moamucke.

B) Meroauyeckue yKazaHus:
1. IIpencraBiieHbl B IPUIOKEHNH 1.

r) [Ilporpammuoe odecnieuenne 1 UHTEepHeT-pecypcehl:

IIporpammHoe obecnieueHne

Haumenosanue [10 Ne torosopa Cpok neicTBUS TULIEH3UU

MS Windows 7

Professional (s~ [[A-757-17 o1 27.06.2017 27.07.2018

KJIACCOB)

MS Office 2007 x, 135 0117.09.2007 GeccpouHo

Professional

MS Visual Studio

2010 J-1227-18 o1 08.10.2018 11.10.2021

Professional(mmst ) THooThe. . o

KJjiacca)

Oracle SQL CBOOOHO acrpoCTpaHsieMoe

Developer Data . pactipoctp 06eccpouHO
10

Modeler

Oracle SQL CBOOOJIHO  pacmpOCTpaHsIEMOE

Developer 1O Oeccpoumno

HpO(l)eCCI/IOHaJ'IbHLIe 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHBIC CUCTEMBbI

Hazpanue kypca Ccpuika
HanmonansHas WH(POPMAIIMOHHO-aHATUTHIECKAs URL:
cucrema —  Pocculickuidi  MHIEKC  HAy4HOTO L . .
https://elibrary.ru/project_risc.as
uutuposanus (PMTHLI) P y-Tu/project_ P
®enepanbHoe rocy/lapCTBEHHOE OrO/IKETHOE
YUpEXKJICHUE «DenepanbHbII uHctuTyT|URL: http://www]1.fips.ru/

MIPOMBIIITIEHHOW COOCTBEHHOCTH

Texkct




9 MaTepuaibHO-TeXHHYECKOe o0ecnevyeHre TUCIUIINHBI (MOXYJIs)

MartepuanbHO-TeXHUYECKOE 00ecreYeHNEe TUCIUIUINHBI BKIIFOYAET:

1. JIexkunonHas ayauropus aya. 282. MynpTUMEIUIHbBIE CPEACTBA XPAHEHUS, ITEpENAYN U
npeicTaBiIeHus HH(OPMALIUH.

2. Kowmmnbrotepubie kiaccel llenTpa umupopmauuonusix texHosoruit ®I'bOY BO
«MI'TY». IlepcoHanbHBIE KOMIBIOTEPHI, OOBCIMHEHHBIE B JIOKAJBHBIE CETU C BBIXOJIOM B
Internet, ocHalieHHbIE COBPEMEHHBIMU HPOrPaMMHO-METOJAUYECKUMU KOMIUIEKCAMM  JUIS
pelieHus 3a7a4 B 001acTi MHPOPMATUKU U BBIYUCIUTEIBHON TEXHUKH.

3. AyauTopuu JUisi CaMOCTOATEIbHON pabOThl: KOMIIBIOTEPHBIE KIIACChI; YUTAJIbHBIE 3aJIbI
oubnuoreku. Bee kimaccet YUT u ACY ¢ nepcoHajabHBIMU KOMIIBIOTEPAMH, BBIXOJOM B
WuTepHer M ¢ JOCTymOM B 3JEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEebHYIO Cpery
YHUBEPCUTETA.

4. Aynutopuii Juisi TPYNIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAUN, TEKYILETO0 KOHTPOJIS
U IpoMexyToyHoi arrectaruu. Ayz. 282 u kinacesl YUT u ACY.

5. Ilomemenust 11 CaMOCTOSITENIbHOM pabOThl O0YYaromIMXCS, OCHAIEHHBIX
KOMIIBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHHs K ceTu «VHTepHET» M Halnuduem
J0CTyNa B 3JEKTPOHHYIO HH(OPMaIMOHHO-00pa30BaTEelbHYIO cpeay opranu3zanuu. Kiacchbl
YUT u ACY.

6. Ilomemenuss nns XpaHeHUs U NPOPUIAKTUYECKOTO OOCIy)KHMBaHUA Y4EOHOTO
obopynoBanus. LleHTp nH(pOpMaLMOHHBIX TEXHOJIOTUH — aya. 372



[Ipunoxenue 1
Y4eOHo-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOSATE/IbHOI padoThl 00y4aromIMXcs

JlaGoparopHas padora
IlonsiTHe 0 coBpeMeHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUSIX, IPUMEHSIEMbIX B
MeTaJLIypPrum.
Ha pucynkax mnpezacraBieHa CTpyKTypa HWH(OPMAIMOHHON CHCTEMBbl M YPOBHHU
aBTOMaTU3UPOBAHHON MH(DOPMALIMOHHON CUCTEMBI IPOMBIIIIIEHHOTO IPEIPUSITHS.
Pa3pabotark u onucaTth CTpyKTYpY HUHGOPMALUMOHHONW CUCTEMBI:
arJioMepalMOHHOI0 IIPOU3BO/ICTBA;
MIPOM3BOJICTBA YYT'YHa;
MIPOU3BOJICTBO CTaJIH;
MIPOM3BOJICTBO MPOKATa.
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HPUHAMUA pewenul

MCTOYHHKH Natostens- || Monentnas
& © noanepxka
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MNnaHWpoBaHue pecypcos npeanpuaTus (Byx-
rantepus, cHabxeHue, MapkeTuHr 1 ap.).
YnpaBneHue pecypcamu npeanpuaTus

Manufacturing Resource Planning
Enterprise Resource Planning

Manufacturing Execution

Systems

Supervisory Control and
Data Acquisition

C6op gaHHbIX U HENOCpeacCT-
BEHHOE ynpasneHue, oCHO-

Cuctema UCnonHeHUa Npou3soacTea
(ynpaBneHue TexXHoNoruemn)

OucneTtyepckasn cuctema cbopa u
ynpasneHus (cuctema onepaTve-
HOTO YNpaBreHns TEXHONOoruYe-

CKWUM NpoLeccoM)

Control Level Control BaHHbIE Ha MCNONL30BAHMMK
AaTYMKOB, PErynATOpOB, WC-

NOMHUTENbHbIX MEXAHU3MOB

Beopa-seiBoA MHOP-

Input / Output MaLIMW (QaTHMKA, MC-
Level Input / Output NONHUTENLHLIE MeXa-

HU3MbI, PETYNUPYIO-
LWe opraHbl)

TexHonorn4yeckuin o0bLEKT

JlaGoparopHas padora
Pa3paGoTka nporpaMMHBIX cpeacTB U HHGOPMALMOHHBIX CHCTEM TEXHOJIOTHYeCKUX
NPOLECCOB B MeTAJLIypruu Ha ocHoBe Case-cpe/CTB.
PazpaGorate (QyHKIIMOHATBHYIO MOJEIb JOMEHHOro TmpousBojacTBa B HoTauuu IDEFO0
nuarpammel - cpeactBamu ERwin  Process modeler, koTopas cocTouT H3 CleAyrOIIMX
(GYHKIIMOHATIBHBIX OJIOKOB:

I. Yuem nocmynnenuss wuxmoevix mamepuanoé 6 OomeHHblU yex. BxomHOU
uHpopmanuen SBISIOTCS JaHHbIE O KOJIMYECTBE U KAaueCTBE ChIPbsl, MOCTYMAIOIIKUX Ha
OYHKEpHYIO 3CTaKaJy JOMEHHOro 1exa. Ha naHHOM 3Tamne BBINOJIHAETCS JIOTUYECKUH KOHTPOJIb
BBOJUMBIX JAaHHBIX, 3alOJHEHHME TEXHOJOTMYECKOW NOKyMEHTAaluH. JIOorHMyecKuil KOHTpPOJIb
JAHHBIX OCYILECTBISETCS HAa OCHOBE HOPMATHBHO-CIPAaBOYHOM HHpOpManuu, a pacueT u
3aM0JHEHUE JOKYMEHTAIMK — 10 TEXHOJIOTMYECKUM UHCTPYKLHUSM.

2. Yuem nponnasnennvix wuxmoswvix mamepuanog. ICXoqHBIMU TaHHBIMU SIBIISIETCS
uHpopmalusg O KOJIMYECTBE U KauecTBE 3arpy’KaeMbIX B JIOMEHHYIO II€4b IIWXTOBBIX
Matepuanax. Ha qaHHoM sTarie mpou3BOAUTCS NOJTyaBTOMAaTHYECKHI BBOJ 3TOM MH(pOpMaLuu B
0a3y JaHHBIX, a TAKXKE €€ He HEIIPOTUBOPEUUBOCTb. B pesynbTare hopmupyercs 6aza JaHHBIX 110
MIPOU3BEACHHOMY JOMEHHOMY Tasy.

3. Yuem npouseoocmea oomennoco yexa. IIpou3BOIUTCS € LENBIO HAKOIUICHUS
uHpopMallUd O JBWKEHUU KOBIIEM M MHUKCEPOB, KOJUYECTBE BBIILIABICHHOIO YYyryHa,
KOJIMYECTBE M KauecTBE MPOU3BEIEHHOTIO 1IUIaKa, MOJIy4€HHOTO JOMEHHOTOo raza. COop IaHHBIX
HOCHUT pacIpe/iejeHHbI XapaKTep: B YaCTHOCTH, UH(OpPMALMs O HAJIUTHIX KOBIIAX U MHUKCEPE
MOCTYIAeT OT Ia30BIIMKOB JOMEHHBIX I€4Y€il, 0 BECe YyryHa, HAJIUTOIO B KOBIIM - C BECOBOIO
[I0CTa, O MEPEABIKEHUN KOBILIEH C KUIKUM YYT'YHOM U MHKCEPOB OT AMCIIETYEpa JOMEHHOIO
uexa u 1.1. CobpanHas uHpopMalus nocie NPOBEPKH U KOPPEKTUPOBKH 3alMChIBaeTCs B 06a3y
naHHbIX. OTHOBPEMEHHO MPOU3BOAUTHCA pacdyeT U (OPMHPOBAHHE JOKYMEHTOB O KOJIUYECTBE
MIPOM3BEACHHOTO UyryHa, IPOU3BEJCHHOIO IIIJIaKa U MOJIYYEHHOTO JOMEHHOTO Ia3a.

4. Yuem 3ampam na npouzeoocmeo. B xone maHHOTO JTama MPOUCXOIUT
HAKOIUIEHHE ONepaTUBHON MH(OPMALIUU O KOJUYECTBE HCIIOIb30BAHHOIO KOKCa, (IFOCYIOLIUX
no0aBOK, KHCIOpoJa W IHpupoAHoro rasa. McrouHukamu uHPOpMALMU  SIBISIFOTCS



chopMUpOBaHHbIE HA MPEALIECTBYIOLIUX 3Tanax 0a3bl JaHHBIX MO MOCTYMAIOIIEMY CHIPbIO, IO
pacxoly IIMXTOBBIX MAaTEPUAIOB, MO IMPOIUIABICHHOMY YYI'yHY, LIJIaKy M IOJYy4YEHHOMY
JOMEHHOMY Tra3y. JIormyecknii KOHTpOJIb TIPOM3BOJMUTCS HA OCHOBAHMM HOPMAaTHBHO-
CHpaBOYHOU MH(GOPMALIUU U TEXHOJOTUYECKUX HHCTPYKIUH.

3. Ananusz npouzeoocmea O0OMEHHO20 yexa TPOU3BOAUTCS IO  CIELYIOUIMM
[IOKA3aTeIsIM: KadyeCTBY IIOJIyYEHHBIX YyryHa M IIIAKa; HCIOJIB30BAHHUIO  KHUCIIOPOJA;
¢Gurocyromux 100aBOK M INPHUPOJHOIO ra3a; AKOHOMMYECKMM 3aTpaTaM Ha IPOU3BOJCTBO.
Wndopmanus s gaHHOTO OJIOKa aBTOMAaTUYECKH IOCTYyMaeT M3 0a3 JaHHBIX IO COCTaBy
IIOCTYINAIOIIETO B JIOMEHHBIM IE€X ChIpbs, IO pPacxoly IIMXTOBBIX MAaTEpHANIOB, IIO
MIPOIUIABJICHHOMY YYT'YHY, ILIJIAKy W IIOJYy4€HHOMY JIOMEHHOMY rasdy. JlaHHbIM 5Tan
3aKaHYMBAETCS paCYETOM TEXHUKO-3KOHOMHMYECKHUX ITOKAa3aTese, KOMIIEKCHBIM 3KOHOMHYECKUM
aHAJIM30M JOMEHHOTO IPOU3BOJICTBA C BBIJAYEH ONEPAaTUBHON JOKYMEHTALIVH.

JlaGoparopHas padora
TexHoJsiorust 00padoOTKU SMIMPHUYECKON HH(POPMALMH O AeSATEJIbHOCTH
MeTAJUIyPru4eckoro npeAnpusaTis 1 ero noapasaejeHui.

1. Pasmectuts B paboueii Tabnuie nakeTa Statistica UCXOIHbIE SMIIUPUYECKUE JAHHBIE.

2. Jnd UCXOAHBIX AMIMPUYECKUX TaHHBIX ONIPEACIUTh MpPEanoJiaraeMyro (QyHKIUIO
OTKJIMKA 1 Ha0op (PakTOpoB ¢ 0O0CHOBAHUEM II0 CMBICITY 3aJa4H.

3. JIns MCXOAHBIX JAaHHBIX BBINOJHUTH MOCTPOEHHE CTOJIOYATBHIX M KPYrOBBIX JUarpamw,
MUKTOrpauKOB, MaTPUYHBIX IPapUKOB U KOHTPOJIbHBIX KapT Lllyxapra.

4. BpINONHUTH pacyeT BHIOOPOYHBIX XapaKTEPUCTUK JJS HUCXOAHBIX  JIAHHBIX:
o0oO11aroe nokas3aTesy, okKa3arejau Bapralyy, IoKa3aTeln OTHOCUTEIBHOTO PACCEsSHNUS.

5. IlocTpouTh rUCTOrpaMMbl YacTOT JUISl Ka)KJOTO CTOJIOLA, MPEACTAaBICHHBIX MCXOIHBIX
JAHHBIX.
Pesynomamur nabniooenuti, noayueHHblx npu u3y4eHul 8bINaasKu Cmaiu
8 YCA08USX DTIeKMPOCcCmaneniasuibHo2o yexa MMK

Howmep Mapxka Bpewms Bec — ckpana, [ToTpebnenue
—— cran TOpEHUs 3arpy’>kKeHHOTO yrepoa, K2 Bec uyryna, m
OYTH, MUH | B TIeUb, M

570610 20 43,26 198 1,089 30
570611 C13nc 41,09 206 0,873 25
570612 Ct3nc 36,16 188 0,493 30
450595 C13cn 39,61 194 1,513 45
450597 C13cn 35,64 196 0,451 40
450598 C13cn 34,91 202 0,313 40
570613 S235JR 38,25 192 0,363 35
570615 Ct3nc 36,57 188 0,404 35
450601 C13cn 35,26 198 0,625 40
570614 C13cn 35,42 194 0,482 35
570616 Ct3nc 35,80 190 0,386 30
450603 C13cn 37,53 692 0,430 30
450599 C13cn 35,16 194 0,527 40
570617 RSt 37-2 37,12 194 0,025 30
450604 C13cn 35,49 202 0,847 35
450602 C13cn 36,69 206 0,729 30
450605 Ct3cn 35,64 200 0,829 30
450606 Ct2cn 36,81 202 0,350 30
450607 Crlcn 37,07 193 0,555 40
450609 Crlcn 34,71 188 0,521 40
450615 C13cn 40,91 207 0,893 40
450608 2512C 37,60 197 0,530 50
450611 2512C 39,20 205 0,807 50




Howmep Mapxka Bpewms Bec — ckpana, [ToTpebnenue
— cran TOpEHUs 3arpyKEHHOTO yriepona, k2 Bec uyryna, m
OYTH, MUH | B TIeUb, M

450616 C13cn 37,10 199 1,146 40
450618 RSt 37-2 32,24 190 0,403 30
450622 C13cn 36,71 206 0,616 40
450623 Ct3mc 30,87 211 0,412 50
570623 40X 36,70 203 1,288 45
450621 40X 35,84 198 0,608 40
450626 C13cn 34,24 202 0,666 45
570624 40X 35,29 191 1,164 40
570625 Ct3nc 38,37 200 1,243 20
570626 C13cn 38,09 206 1,020 30
450627 Ct2cn 42,81 193 1,049 30
570628 C13cn 38,32 196 1,164 30
450628 C13cn 40,31 204 0,936 25
570630 Crlcn 38,64 201 0,423 30
450629 C13cn 35,53 184 0,322 20
570631 Crlcn 36,61 195 0,207 30
450630 Ct2cn 40,31 200 0,484 40
450632 Ct2cn 38,24 205 0,310 40
570066 Crlcn 38,26 189 0,794 30
450033 C13cn 53,79 168 1,070 45
570070 Crlcn 27,65 170 0,587 50
570071 Crlcn 24,92 185 0,215 60
570069 C13cn 25,74 170 0,742 50
570072 Crlcn 27,25 182 0,624 55
570073 Crlcn 27,35 185 0,744 60
570075 Crlcn 25,40 182 0,348 60
570076 Crlcn 35,33 207 0,384 35
570078 Crlcn 39,46 192 0,832 40
450038 C13cn 31,99 189 0,854 30
570080 C13cn 40,20 203 1,308 30
570079 091"2C 41,20 190 2,220 20
450040 Crlcn 34,35 187 0,685 30
570081 091"2C 46,70 216 2,199 40
450046 C13cn 28,79 203 0,937 35

JlaGoparopHas padora
Texnonoz2usa npumeHeHUus MEXHON02UU IKCREPMHBIX CUCHEM 6 MEMANIYPIUU
Ha pucynke mnpencraBieHa (QyHKUMOHAJIbHAS CTPYKTypa OKCIEPTHOW CHUCTEMBI
JOMEHHOTO TMpou3BOJACTBA. PacmucaTe OCHOBHBIE BO3MOMKHOCTH KaXJ0r0 MOIYIS U
MOJICUCTEMBI.
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KourpoiupyeMele napamerphl
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Moayns coopa HHGOpMaHH
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|

Moayne obpaGoTkn BxoaHoil HEbopManny

DKenepTHad NoAcHcTeMa Ii
JAHATHOCTHKH X013
JIOMEHHOI ne4n

ApXHBHBIH |i
MOk

JkcnepTHas NOACHCTEMA L&
JIHATHOCTHKH TEIIOBOro
COCTORHHS JOMEHHOIH neun

Mojayns lﬂ

PasBUTHA H KOp-
PEKTHPOBKH Gaikl

DKenepTHas noJAcHeTeMa IL
NPHYHH PACCTPOHCTB JOMEH-
HOll neun

JHaHH

IKcnepTHaAS NOJCHCTEMA Lﬁ_
NpHYHH HApylleH i Tennoso-
ro pekuMa
JIOMEHHOH neun

FKCNepPTHAS NOJCHCTEMA |i
(hopMHPOBAHKA PEKOMEH/Ta-
UMii Mo yNpaBIeH o J0MEH-

HOIl Nevkio

Moacuerema [
oTo0OpamkeHna nadopmarun

Moayas E

BCIOMOTaTelLHEIX
pacueTor

TEXHOJIOI'
(OIEPATOP)

JlabopaTopHas padora

npeonpuamuu

OcHoenvle nonamus o KOMMYHUKAUUOHHBIX MEXHO/I0CUAX HA MemallypecUu4eCKom

Ha pucynke mnpencrasiena crtpykrypa I[P-ceteit ariiomoMeHHOro mpou3BOICTBA.
Paccuurarh Macku nojcerell U ONUcaTh NPUHIUIIBI UX PAOOTHI.




JoMmeHHbIH 1ex

ArnoMepauHOHHBIH 1ex

LAN3
192.18.48.129-
192.18.48.158

192.18.48.129

192.18.48.33
192.18.48.65

MapupyTtHsaTop MapiupyTHsatop
19218 48.198 \ / 192,18 48.199
ARLAN ARLAN
(pamsomoaem) (pamromosenm)

KommyHHKaUHOHHASA
NoAceTh araoI0MeHHOrO
MPOHIBOICTBA

LANS
192.18.48.193
192.18.48.223

ARLAN ARLAN
(pannomonem) 192.18.48.193 (pannomozem)
192.18.48.200 I MapuipyTisatop 1 192.18.48201

MapiupyTusatop
Mapuwpyruzarop

192.18.48.161
192.18 4897

LAN4
128.18.48.161-
132.18.48.190

LAN2
192.18.48.97 -
192.18.48.126

KoprnoparueHas ceTh
METALTYPriH4eckoro
komMOHHATA

INopuo-oboraturensHoe
MPOH3BOACTBO

Lex noaroTtoBgu
ArnommnXThl

JlabopaTopHas padora
Oo606uennan cxema ypoeHeeoil A6MOMAMUIUPOSAHHOU UHPOPMAYUOHHOU CUCH EMbL
MemannypeuiecKkozo npeonpusmus.

Onucarh KaxIplii OJOK aBTOMATHU3MPOBAHHOW HH(POPMAIIMOHHOW CHUCTEMBI JTOMEHHOM
MIeYH, TIPEACTABICHHOW HA PUCYHKE.



CeTb NnpoMbilLNEHHBIX KOHTponnepos MUK
’ ’

Cem Bitbus luonnnnn

M3BM ans cbopa u nepeuyHoi 06paboTkm TexHo-

NOrM4yeckUx napameTpos AOMEHHOrO npouecca 1 Cemesol xab c 0nMosoIoKoH-
CUCTEMBI 3arpy3ku AOMEHHDV‘ ne4yu HbIM MpaHcueepoM
LAN Ethernet

\|DDDDDDDD|77

Pabouee mecTto razoswmka (APM rasoswimka) BrmosamoRorRET KaBE

MOHWTOPUHI TEXHOMNOTMHECKMX
napameTpos (SCADA-cuctema)

Maremaruyeckne MOAENA JOMEHHOTD
npouecca (APM macTtepa)

MOHUTOPUHI NapaMeTpoB CUCTEMBI
3arpysku (SCADA-cucTema)

CHCTEMA UCKYCCTBEHHOTO MHTENNEKTa
(3akcnepTHas cuctema)

im im m (@ e

JlaGoparopHas padora
ba3zvl 0annvix Ha memannypzuyeckom npeonpuamuu
Co3narh JOTUYECKYI0 M (PU3UUECKYI0O MOJENb 0a3bl JaHHBIX JOMEHHOTO MPOU3BOJICTBA
10 JJAaHHBIM MPEJCTaBICHHBIM B TaOIHUIIE.



Hmsa cymnoctu Hmsa atpubyTa cymHocTH
Gt R B Tun gaHHBIX Onucanne
JlomeHHada nnedb | Ne medH Yucnosoii Kmoueroe none
HaumenoBanue neun TexcroBbrii
[Tonwas BeicOTA M Yucnosoii
[lonesnas BeicoTa M Yucnosoi
Beicota 3ymnda m Uucnopoii
BricoTta ropua_m Yucnosoii
BricoTa 3anm1e4nKkoB M Yucnopoii
BeicoTa pacnapa M Yucnosoii
BricoTa maxrtel M Yucnopoii
BricoTa KOJIOIIHHKA M Yucnosoii
JlnameTp ropHa m Yncnosoii
Jluamerp pacnapa M Yucnosoii
JluameTp KoJ0IHNKa M Uncnosoii
Yron HakI0Ha AaXThl Tpaj Yucnopoii
VYron HaksoHa 3aniequ- Yucnopoii
KOB TIpajl
[Tonesnwiit o6beM neun M3 Yucnosoii
Uucno BozaywHelx gypm wmt | Yucnosoii
Juamerp pypm M Yucnogoii
Uucno 4yryHHBIX JIETOK INT Yucnopoii
Yucno paboraronmx M T | Yncnaosoii
[luxTtonogaua | Ne meun Yucnopoii g o
Jlara IuXTOBKH Jara/spemst | oo
Ne nogaun Yucnooii
Bec nojgaum kr Yucnogoii
HOEHJ]OK 3aIPY3KH TekcroBblii
Jlonu mmxro- Ne neun Yucnopoii
BRIX MaTepHaIoB | Ne nogaum Uncnosoii | CocTaBHoi
Koa marepunasa Yncnosoit | K04
JlaTa muXTOBKH Jlara/Bpems
Jons MaTepHaa % Uucnopoii
T IMapamerpet | Koa napamerpa Yucnosoit Kmouesoe none
HanmenoBanue napameTpa Texcrossiii
[uxrosrie ma- | Kox marepuana Yncnosoit Kmouesoe none
TEepHabl HaumenoBanue matepuana TexcroBblil




1 2 3 4
XHMMaHAIIH3EI Koa matepnana Uncnopoii CocraBHoil
IIMXTOBLIX Ma- KJTHOY
TEPHAJIOB

Koa »nemenTa Uncnopoil
Texnomornue- 3HaYeHHE Yucnosoii

CKHE IIapaMcTphbl

Jlara Jlara/ BpeM

Ne neun Yucnoroii CocTaBHoif
KITHOY
Koa napamerpa Yucnopoii
HCH snementoB | JlaTa JlaTa/Bpems
JHageHue Yucnopoii

Kog ynemenTa

Yucnosoit

KnroueBoe none

Koxkc Ha neun

HaunmeHoBaHue 371eMeHTa

Ne neun

TekcToBRIi

YUncnopoii

CocTaBHOi
KJTHOY

Kokcosas Gara-
pest

Ne kokcosoii DaTapen

Ne koxkcoBoil ﬁaTaBen Yucnosoii

Yucnosoi

KnoueBoe none

XumaHanus

-

HaunmenoBanue kokcoroil Oa-

TekcToBBII

Tﬂ!:EH

RiRen Ne kokcopoii 6aTapen Yucnosoii | CocrasHoii
KJTHOY
Jara Jara/Bpems
Brimmyck Koa s1emenTa Yucnoroii
3Ha4deHHE Yucnopoii
Ne neun Yucnosoii CocraBHoii
KJIHOY
Ne Beinycka Yucnopoii
Xumananus 4y- | Xapakrep paciniasa TexkcToBwlii
I'yHa W NUlaKa Jlara Beinycka Jlata/Bpems
Bpemsa Ha4ana BeIyCKa JlaTa/Bpems
Bpems okoH4YaHHUA BLITYCKA JlaTa/Bpems

TemneEaTzEa ‘-[\-’EHE Uncnopoil

Ne neun Yucnosoil CocraBHo#
KJTHOY

Ne ginnycka Yucnopoit

Xapaxkrep paciiasa TekcToBblii

Kona a1emenTa Yucnopoii

JHaueHue Yucnopoit




[Tpunoxenue 2

OneHounble cpeacrea AJisi MpoBEeACHUS l'lpOME)KyTO'lHOi;I arrecranmmu
a) Hﬂa}mpyeMble PeE3yJdbTaThbl 06y‘{eHI/Iﬂ H OICHOYHLIC CPEeACTBA NJISl IPOBCACHUS l'[pOMe)KyTO‘IHOﬁ aTreCralnum:

Kon
WHAUKATOpa

Nuaukatop JOCTUXKEHUS] KOMIIETCHIUN

OneHouHbIE CpesicTBa

[TK-2: CrtocoGHOCTH K SKCIEPTHOMY aHAJN3y IPrOHOMHUYECKUX XapaKTEPUCTUK MPOTPAMMHBIX MPOIYKTOB, pa3paboTKe peKOMEHIAINN IO
ONTUMU3AINH UHTEPPEHCHBIX PEIICHUI MPOrPaMMHBIX POIYKTOB

I1K-2.1

OrneHuBaeT BLIOOP METOJIOB U CIIOCOOOB ISt
9KCIIEPTHOTO aHATU3a SPTOHOMUYECKUX
XapaKTepUCTUK IIPOrpaMMHEIX IIPOLYKTOB

1. ApxuTeKTypHBIH TOX0 K TPOSKTHPOBAHUIO MH(POPMALTMOHHBIX CUCTEM
MIPOU3BO/ICTBEHHBIX MPEATPHUITHH.

2. IIponieccHbIi MOIX0/1 K TPOSKTHPOBAHUIO HH(POPMAITMOHHBIX CUCTEM
MIPOU3BO/ICTBEHHBIX TPEATPHUITHH.

3. TunoBsle MeToMKU BHeApeHus 0a30Bbix ERP-cuctem. Ananus oobekra
pa3paboTku. [TMIIOTHBIN WK TECTOBBIH MPOEKT.

4. ®opmupoBaHue apXUTEKTYpbl cucTeMbl. KacTtomuzanus cucremsl. [myOuna
KacToMu3auuu. MacmtabupoBaHUE CUCTEMBI.

5. O0630p oTpacieBbIX HAMPABICHHUH peann3anun GYHKIUH HHOOPMAITMOHHON
CUCTEMBI YIIPABJICHUS.

6. [Ipumepsl MOAX00B K MPOSKTHPOBAHUIO HHPOPMAITHOHHBIX CUCTEM
MEHEKMEHTA MPOU3BOICTBEHHBIX MPEIPUATHH.

7. Jlyumivie mpakTUKU MPUMEHEHHUs1 6a30BBIX MPOrPAMMHBIX CHCTEM B
MpoeKTax MHPOPMALMOHHBIX CUCTEM YIIPABIIEHUS MPOU3BOICTBEHHBIMU
KOMIaHUSMHU
3aoanus na pewenue 3a0a4 u3 NPogheccUOHAILHOU 001ACU, KOMNIEKCHbLE
3a0anus
BbINOJIHUTE BU3yalu3alkIo pe3yabTaTOB MPEANPOESKTHOIO UCCIIEIOBaHUS B
Hotauuu IDEFO nuarpammel cpenctBamu ERwinProcessmodeler mpoekra
JEKOMIO3UIMHU npouecca «IloydyeHne HenpepbIBHOIMTON 3aTOTOBKI




Kon
WHAUKATOpa

Nuaukatop JOCTHUXKEHUS] KOMIIETCHIUN

OneHouHbIE CpesicTBa

MYYEHWE HENPEPLIBHO-TMTONA SaroTOBKM
Mony4mTs HENPepLIBHO-NMTHIE 38roTOBKK
. MNonywnTs cTans B AyroBoil CTANENNABUNBHOM NeyM
LxToBaTE NNABKY
BeinonHuTs 3asanky NoaroTOBNEHHOM METaNNOWMXTL!
MpoBecv nnaeky
PacnnaswTe meTannowwecy
Oxmcnums meTtann
[ Otfipam npobicl MeTanna 1 WNaKa U KSMEPUTL TEMNEPATYDY METaNNa
BoinycTTs nnasicy
=l MNpoussec aoBOAKY CTANW Ha ArperaTe AOBOMNKMA CTANM
HEll Packucnute crane (ALC)
MNerwposaTs ctans (ALC)
B Nervposam (ALC)
@ Npoaym aprovom (neruposarue, ANC)
3amepuTe xmmyeckmit cocTas (nermposarme, ALC)
: BeinonHMTE XMMMMUECKIMA HArpes CTanu
Ll BononHuts SamMep TEMNEpaTYPbl M BHAMMS XAMHYECKOr0 COCTABA CTanm
=HE MpowssecTv A0BOAKY CTANM H3 YCTAHOBKE NeYb-KOBL
: O6pafoTat cTams Ha YTIK
MNpoBecm pecynbPypaLuto cTamm
@ Mposecw aecynsdypasme
@ MNpoayms aprovom (aecynsdypauns, YTIK)
3amMep xuMuyecKoro cocTasa (pecynseypaus, YTIK)
{ CroppeexmposaTe TeMnepaTypy
=HE Pasmums cTans Ha MaWWHE HENPEDLIBHOTO NWTHA SAroTOBOK
[ Pasnute crane va MHM3
PaspesaTs Ha 38roToBKM M NPOM3BECTM 0TOOpP MeTanna
MpoBecTM KOHTPONL MAKPOCTPYKTYPbI
MpoBecTv xonoaHyw MexaHuecKkyo obpaboTcy
[l Bomonsume Tpasnenue Temnneta
Cpenams cepHbiil 0TNeYaToK TemnneTa
] BoinonHuTs OLEHKY KAYECTBa TeMnneTa

Ha pucynke npencrasiieHa ynpasiisieMast TEXHOJIOTHUECKAsi CUCTEMa JJOMEHHOU
neun: Vo, Uy, Yo — OTUETHBIE JaHHBIC O TTapaMeTpax U MoKaszaTessx paboTsl
JOMEHHOM neun; V — BXOHbIE BO3AeHCcTBYs; U — ylpaBiiromue BO3AEHCTBYS; Y
— BBIXOJIHBIE TI0KA3aTelu IIpoLecca; Zy — HEKOHTPOIUPYEMbIE W3MEHEHUS
BHYTPEHHHMX XapaKTEPUCTHUK Ipolecca; Zy,y — HEKOHTPOJIHUPYEMbIE U3MEHEHUS
BXOJHBIX U YIPABIIAIOIUX BO3ACUCTBUN; Zy — IOTEPHU YyI'yHA CO CKPAIlOM H
[IUTAKOM, BBIHOC KOJIOITHUKOBOH mbutH; 1] — meneBast GyHKIUS yrpaBiieHus; A —
IrOpuTM yrpasieHus; O — orpaHUYCHUSI.
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[IpoananM3upoBaTh TEXHOJOTHUYECKUAM MPOLIECC C BBIACICHUEM CIICIYIOLIUX TPYIIII
MEPEMEHHBIX:
1. PexxnMHbBIE mapaMeTphl, OTPAKAIOUIUE CPEAHUE 3HAUEHUS KOHTPOJIUPYEMBIX
BXOJIHBIX BO3/ICUCTBUI NMPHU YCTAHOBUBILIEMCS] COCTOSIHUM TEXHOJIOTHYECKOTO
nporiecca (V, U);
2. Cpennuie 3HaYEHUSI KOJTMYECTBEHHBIX U KAUECTBEHHBIX MOKa3aTeen
TexHoJsioruueckoro mpouecca (Y);
3. Bo3MyiiieHusi, KOTOpPbIE YCIIOBHO MOHO pa3/IeIUTh Ha BHEITHUE, TPUIIOKCHHbBIE
K BXOJiaM U BeIXogaMm npouecca (Zy,, Zy), 1 BHYTpEHHHE, IPUIIOKEHHBIE K
COCTOSIHUIO TIporiecca (Zy).
IIpu onienke 3(PEeKTUBHOCTH TOMEHHOM IUIaBKH MPOAHAIU3UPOBATH MTPOLIECC
BBITIJIABKHU YyT'yHa B JOMEHHOM ME€UH C €ro KOMIUIEKCOM (PU3NYECKUX
3aKOHOMEPHOCTEH 1 OpraHU30BaHHYIO ()YHKITMOHATBHYIO CUCTEMY C CUCTEMAMHU
cbopa nHpOpPMAIINH U YITPABJICHUS.
[K-2.2 OreHuBaeT Ka4eCTBO pa3pabOTKU Ilpakmuueckue 3a0anus

PEKOMEHIalU 110 ONITUMU3aLUH
UHTEPENCHBIX PEIICHNH POrPaMMHBIX
IIPOJTYKTOB

Oyenump Kauecmeo pazpabomaHHo20 NPOSPAMMHO20 NPOOYKMA NO OCHOGHBIM
NOKA3AMeENAM:
1. ®yrknuoHanbHbIE BO3MOxHOCTH (Functionality)
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Hanéxnocts (Reliability)
[MpakTuanocts (Usability)
S¢dpexruBHocTs (Efficiencies)
ComnpoBoxnaemocts (Maintainability)
MoobunsHOCTh (Portability)

AN e

[TK-5: CriocoGHOCTH K pa3padOTKe METOIUK BBIOJHEHHSI, TUIAHUPOBAHUS U YIIPABJICHUS aHATUTHYECKUMHU PabOTaMH, K YIIPaBJICHHUIO TPOIIECCaMH

pa3pabOTKH U Ka4eCTBY CHCTEM

IK-5.1 OrneHuBaeT HEOOXOIMMOCTD Pa3pabOTKH
MCTOAUK BBIIIOJIHCHMS, IIJIAHKUPOBAHUA U
YOPaBJICHUS aHATUTHYECKUMU paboTaMHu, K
YIIPaBJICHUIO TIpOIleccaMu pa3padOTKU U
KauCCTBY CUCTCM

HepeueHb meopemu4decKkux 60npocoe

I.

2.

10.
1.
12.

13.
14.

[TonsTe MHOPMALIMOHHONW CUCTEMBI Ha MPOMBIIIJIEHHOM MpPEIIPHUITHH.
CrpykTypa HH()OPMALIMOHHOW CUCTEMBI.

[TpuHnMOBl  TOCTpOCHUST ¥ (PYHKIMOHHPOBAHUS HMH(POPMALMOHHOM
cucteMbl. D((HEeKTUBHOCTH pabOTH HH(POPMAITMOHHON CHCTEMBI.
OcHOBHBIE YPOBHU COBPEMEHHOI aBTOMATU3HPOBAHHON MH(OPMALIMOHHON
CHUCTEMBbl NPOMBILUIEHHOTO npeanpustusHa ocHoBe Web- u CALS-
TEXHOJIOT U M.

OyHKIMU HHPOPMALIMOHHONW CUCTEMBI IPOMBIIIIIEHHOTO HPEAIPUATHS.
WNudopmanmonnsie 3a1aun HHGOPMAITMOHHONH CHCTEMBI MPOMBIIUIEHHOTO
MIPEANPUATHSL.

Texnonoruueckue 3agayul WHGOPMAIMOHHONH CHUCTEMBI MPOMBIIICHHOTO
MIPEANPUATHSL.

[TpuHIMOBI ~ apXUTEKTYPhl COBPEMEHHBIX HWH(POPMAIMOHHBIX CHUCTEM
TEXHOJIOTHYECKUX MPOIecCOB?

ABTOMaTU3MPOBAHHBIE CHUCTEMBI yrpaBieHHsiHa ocHoBe Web- u CALS-
TEXHOJIOTUH.

WNudopmanmonHoe obecrieueHue UHPOPMALIMOHHOH CUCTEMBI
IIPOMBIIIJIEHHOTO MPEANPHUATHSL.

Wudopmanmonnass 6aza MHOOPMAIMOHHONW CHUCTEMBI MPOMBIIIICHHOTO
MIPEANPUATHS.

Texauueckoe obOecrieuenne uHPOpManuOHHONW  cucteMbl. CocraB
TEXHUYECKOTO 00ecredeHusl.

Pexumbl pabOTHI JTIOKaJIbHBIX BBIYUCIUTEIBHBIX CETEH.

[TonsTre nHGOPMALIMOHHBIX TOTOKOB.

Metonosnorus uHpopMmanMoHHBIX TexHosorud. Ilpumenenune Case-
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CPEeACTBIIPH MOCTPOSHUH U aHAIH3€E MPEIMETHOM 00acTH.
WudopmanimoHHbIE TEXHOJIOTUH MOIIECPIKKH MIPHHATHUS PEIICHUS.
WHdpopmMaimoHHBIE TEXHOJIOTUH SKCIIEPTHBIX CUCTEM.

WHdopmanoHHbIE TEXHOJIOTUN aBTOMAaTU3UPOBAHHOTO Oduca.
Texunonorust DataMining.

TexHOoJIOTHSI SKCHEPTHBIX CUCTEM JJIs PEIICHUs Pa3IMYHBIX TUIOB 3ajau:
UHTEpIIpeTays, IpeJicKa3aHue, JIMarHOCTHKa, IJIaHUPOBAHUE,
KOHCTPYMpPOBaHUE, KOHTPOJIb, OTJIa/IKa, HHCTPYKTaX, YIIPaBJICHUE.
IIpumenenne Case-CpeCTB HpH NPOEKTUPOBAHUU 0a3 JaHHBIX Ha
METaJNTypruuecKOM HpeIIpUSITHH.

IIpumenenne  Case-cpeJCTB NIpU  TECTUPOBAHUU  MPOrPAMMHOIO
o0ecrieueHus.

OcHOBHBIE TOKa3aTeld KadecTBa MPOTPAMMHOTO OOECTHeueHHs TI0
crangapty ISO 9126.

Otanbl MPOEKTHUPOBaHUS HHGOPMAIMOHHON CHCTEMBI IMPOMBIIUICHHOTO
npennpusTis Ha ocHoBe Web- u CALS-TexHomnoruii.

3aoanus na pewenue 3a0a4 u3 NPogheccUOHAILHOU 001ACU, KOMNIEKCHbLE

3a0anus
1. Pa3paboTarh HyHKIMOHATBHYIO MOJENH paOOTHI JIUCTOIPOKATHOTO IIEXa.
2. Co3narb JOTHYECKYIO U (PHU3UUECKYIO MOJIENb 0a3bl JaHHBIX
JMCTOTPOKATHOTO 1exa ¢ momomrsio makera SQL DeveloperDataModeler.
3. Paspabotath cTpykTypy [P-ceTeit mucTONpoKaTHOTO MPOU3BOACTBA.
4. PazpaboTaTh GYHKUHOHAIBHYIO CTPYKTYPY CUCTEMBI JUISl TTOAJIEPIKKH

MIPUHATHS PELICHUM IS TUCTONPOKATHOTO IIPOU3BOICTBA.

Ipakmuueckue 3a0anus
Cozoams uzuueckyro mooenv 6a3vl OAHHLIX 011 OOMEHHO20 NPOU3BOOCMBA 8
CVbBJ]] ORACLE coenacno npeocmasnennou na pucynke ER-ymooenu.
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WHJIMKaTopa

_ Jomennas neds
Kokcosas Gatapes

= Ne neun
Ne kokcosoii Harapen IlnxTononaya
= Haumenosanue neun
Haumenosanue kokcosoit Garapen Toims Riicara; Ne e (FK)
5 o neYn
ITone3snas BbicoTa, M Jlara WHXTOBKY
Beicota 3ymmndya, M Ne nopaun
T_napamerpsi Beicora ropHa, M
— BhICOTA 3aMIEHHKOB, M Bec nonauu, kr
Kokc na meus Kon napamerpa BhicoTa pacnapa, M [Mopsaaok sarpysku
. Haumenosanue napamerpa BhicoTa maxTal, M
Yo necm (HS)_ i BbicOTa KOIOWHHKA, M
Ne koxcosoii Garapen (FK) Jlnamerp ropua, M Jlonmm muxToBLIX
l I Jluamerp pacnapa, M MaTepHaIoB
Juamerp kononmnka, M
Texnonoruueckue Vrost Hak/IOHa WIaXThI, rpajt Ne neun (FK)
HapaMeTphl Vron HAK/IOHA 3AILICHIKOB, 1AL Ne nonaun (FK)
HCH sneMeHTOB Ione3uwiii 00bem neun, M3 Ko marepuana (FK)
T —— Ne neun (FK) Hncio so3aywHbIX dypa, wr. Jlata mnxrosku (FK)
) - G Jlnamerp dypm, M
Koa napamerpa (FK) Usicas s . Jlons matepuana
Hanmenosauue semenTa Jlata HCTI0 TYTYHHHX NETOK, IT.
Yneno padoraroumx dypm
3Hauenue ‘
LlxTOBBIE MATEpHANEL
X. P . Bemycx Kox marepuana
HMaHAIH3bl KOKCA Xnmananuiel 4yryna

M LIJIAKA Haumenosanue marepuana

Ne neun (FK)

Ne kokcopoit Oarapen (FK)

Ne seinycka (FK)
Xapakrep paciiasa

Hara Ne neun (FK)
Koa anementa (FK) Ne soinycka (FK)

- Xapakrep pacnnasa (FK) Jlara shinycka
l 3uauenie J Kon anementa (FK) Bpems Hauana sburycka
Bpemst okOH4YaHKS BLINYCKA
3naueHne P Y

Temneparypa uyryna

.

XHMAHATN3BI HIHXTOBLIX
MaTCPHAIOB

Koz anementa (FK)
Koz marepuana (FK)

ER-Moiens 6a3bl JaHHBIX JOMEHHOTO IPOM3BOJICTBA




0) Ilopsizoxk mnpoBeaeHMs NPOMEXKYTOYHOH aTTeCTAllUM, IO0Ka3aTeJd M KPUTEPHH
OLICHUBAHMSA:

[Ipomexyrounass arrecranuss 1O JUCHUINIMHE BKJIKOYAET TEOPETHYECKHME  BOIIPOCHI,
MIO3BOJISIFOIIME OLIEHUTh YPOBEHb YCBOEHUS OOyJarolIMMUCS 3HAHUM, U MpaKTUYECKUe 3aJaHus,
BBISIBJISIFOLIME CTENEHb COPMUPOBAHHOCTH YMEHH U BIIaZIeHU, TPOBOAUTCA B (hopme 3auera.
3aueT No JAMCUUIUIMHE MPOBOJIUTCS MO pe3yibTaTaM OTYETHOCTH Ha IMPAKTHUYECKUX 3aHATHUSAX C
ONpPOCOM B YCTHOM ¢opMe MO 3TaraM BBIIIOJIHEHUS U AaKTUBHOIO BBICTYIJICHUS B Oecene-
00CYKJIEHUH HA JIEKIIUOHHBIX 3aHITHSIX.

Iloka3aTenu U KpUTEPHUH A 3a4eTa:

— Ha OLEHKY «3a4TeH0» — OOydaroliuiics IEeMOHCTPUPYET YpOBEHb CGHOPMUPOBAHHOCTHU
KOMIIETEHIMI, 3HaHUEe Y4eOHOro Marepuaja, CBOOOJHO BBIMOJHSIET MPAKTUYECKUE 3aJaHMs,
CBOOOHO ONEpUPYET 3HAHUSMU, YMEHUSIMU, IPUMEHSET UX B Pa3IMYHBIX CUTYalUsIX.

— Ha OLEHKY «He 3a4TeHOo» - oOydaloluiics HE MOXET IoKa3aThb 3HaHUS Ha YPOBHE
BOCITPOU3BE/ICHUS U 00bACHEHUSI HH(OPMALIUY, HE MOKET [M0Ka3aTh UHTEUIEKTYaJIbHbIE HABBIKU
penieHus MpoCThIX 3a1ad.



