OcHoBbI LdpPOoBOro NPOoM3BOACTBA

Tema 3. Undpposmsauma
MALLUMHOCTPOUTENBHOIO NPOU3BOACTBA

[loueHT, KaHanaaT TexHn4Yecknx Hayk KnnmHa Mapuma CtenaHoOBHa



Tema 3. UudpoBuszauma MaWMHOCTPOUTE/IbHOIO
npounssoacrsa (3 nekuun)

* YPOBHM TEXHONOTMYECKOU 3PEsIOCTM NpeanpusaTmm

* OnpeaeneHue uMPpPOBOro NPon3BOACTBA

* @aKTOpbI Nepexoaa K unpposomy npomn3BoacTBy

* CTaHAapTbl AQHHbIX

* Llenn nocTaBoOK

* Data Mining — HTenNeKTyasbHbIM aHaNN3 AAHHbIX

* MHbopMaUMOHHAA 6e30nacHOCTb NPOU3BOACTBA



YPOBHU TEXHONOIMYECKON 3penioCTn NpeanpuaTUM

YpoBeHb
TeXHO/I0rM4ecKom
3penocTu

YpoBeHb BHeapeHUsa 3n1eMeHTOB LndpoBoii cucTembl ynpaB/ieHUA NPou3BoACTBOM

MepBbiK ypoBEHDb

[MonHoe oTcyTCcTBME LMPPOBOM CUCTEMbI YNPaBAEHMA NPON3BOACTBOM

BTopou ypoBeHb

BHeppeHune umdpoBOM CUCTEMbI YyNpaBAEHUA MNPOU3BOACTBOM HE HOCUT KOMIMJIEKCHbIN
XapaKTEP M XapaKTepusyeTca aBTOMaTu3aumen paga 6a30BbiX COCTABAAIOWMX, TAKUX KaK
Kagpbl, byxrantepua, pa3paboTKa KOHCTPYKTOPCKOM [AOKYMEHTAUWUU, TEXHONOTMYECKOW
AOKYMEHTaUUn N T.4,.

TpeTuut ypoBeHb

CpeaHAaA cTteneHb BHeApPeHUs LMGPOBOMN CUCTEMbI YNPABIEHUA NPOU3BOACTBOM. BymarKkHblI
M INEKTPOHHbIN  JOKYMEHTOOOOpOT OCYLWEecCTBAAITCA NapanfiefibHO B CBASU  C
HeaJ0CTaTOYHOM AOCTOBEPHOCTLIO MOCAEAHETrO.

YeTBEPTDLIN

YPOBEHb

BbicOKaa cTeneHb BHeApeHUA UUPPOBOM CUCTEMbI YNPaBAEHMS NPOU3BOACTBOM.
NHbOpPMaALMOHHbIE NMOTOKU NPeanpuaTMA NMONHOCTbIO NepeBeAeHbl B eAUHYI0 UUPpPOoBYIO
cuctemy. PeweHus pyKkoBoauTeNs MM MPUHMMAOTCA HA OCHOBAaHUW ONEepaTUBHOM MU
JOCTOBEPHOM MHPOPMAUUMN, MNOJIYY4eHHOU U3  UMPPOBOM  CUCTEMDBI  YNPaBAEHUS
NPOU3BOACTBOM

MATbIN ypOBEHDb

MonHoe  BHeApeHMe  OMNepaTUMBHOrO  UMPPOBOro  yNpaBAEHUA  MPOU3BOACTBOM.
MpucyTcTBYET aBTOMATM3aUMA MNPUHATUA YNPAB/IEHYECKUX PELUEHUA Ha OCHOBAHUU
NOIly4aeMoMN B PEXMME PeabHOro BpeMeH MHPopmMaLmmn o Xxoae Npom3BoACTBA




Tanbl peanunsaummn KoHuenumm MHayctpusa 4.0 Ha NPOMbILLIEHHOM NPeaNpPUATUM

Ttan Tpebyemoe nporpammHoe obecneueHune MpumeuvaHue
Mepsbii |BHegpeHue cuctem CAD/CAM/CAE

3Tan Nna obecneyeHna aBTOMATU3NPOBAHHOM pPA3PAbOTKNU  TEXHONIOTUYECKON U
KOHCTPYKTOPCKOM AOKYMEHTAL MU
CAD (Computer Aided Design) - KomnbloTEPHAA NOMOLLb NPOEKTUpPoBaHUO. Camas KOMAOHEHTbI
ocHoBHaA ¢yHKuUmMA CAD - onpeageneHne reomMeTpmm KOHCTPYKLUMMK, MOCKONbKY NepBoro u
reomeTpus onpee,enﬂeT BCe NOCNe/yloLLne 3Tanbl XU3HEHHOTO LUMKNA NPOAYKTA Ul gron0r0 sTana
ABNAETCA OCHOBOW A/14 nocneaytouero ncnonbsosaHna B cmctemax CAM um CAE. peannsaLmm
CAM (Computer Aided Manufacturing) - KomnblOTEPHAA MOMOLLb U3rOTOBJIEHMIO.| KOHLEeNuuu
Cuctembl CAM wucnonb3yetca Ana NAAHUPOBAHUA, ynpaBaeHuMs W KoHTponalHayctpua 4.0
onepaunn npomssoactea. Hanbonee BaXKHbIM KayeCTBOM 3TUX CUCTEMbI ABNAETCA| MNO3BONAIOT
CMOCOOHOCTb aBTOMATM3MPOBATb PacyeTbl TPAEKTOPUM NepemeLleHnA NHCTPYMEHTa| OCYLLEeCTBAATb
Ansa 06paboTkM Ha cTaHKax ¢ YIY. CKBO3HOE
CAE (Computer Aided Engineering) - KomnbloTepHana Nomollb UHKeHepun. CAE — MPOERTNPOBAH

ne

3TO TexHosorMa Ana aHanumsa reometpun CAD, mopennpoBaHMA U U3yYEHUA
noBeAeHUA TMPOAYKTA, pPeLlIeHUA Pas/NYHbIX UHKEHEePHbIX 3agad  (pacyet
KOHCTPYKTUBHOM NPOYHOCTU, Harpysku, HanpaxeHusa, pedopmauum, aHanus
TEn/I0BbIX MPOLLECCOB, PacyeT rmapaB/INYeckmnx CUCTEM U MEXaHU3MOB U Ap.).




Tanbl peanunsaummn KoHuenumm MHayctpusa 4.0 Ha NPOMbILLIEHHOM NPeaNpPUATUM

3Tan Tpebyemoe nporpammHoe obecneyeHme MpumeyaHue
BTtopoun|BHegpeHue cnctem PDM
3TaN 11na obecnevyeHmn 3NE€KTPOHHOIO 4OKYMEHTO0bopoTa
PDM-cuctema (aHrn. Product Data Management) — cuctema ynpaBaeHUA AaHHbIMU
o6 wu3pgennn) —  OpraHM3auUMOHHO-TEXHMYECKAA cucTema, obecnevymBaroLLan
ynpaBieHune sBcen nHpopmaumen ob nsgennun. MNMpm sTom B Kayectse M3aenMn MOryT ROMAOHEHTb!
PAacCMATPMBATLCA  PaA3/INYHbIE  C/AOXHbIE TexXHUYeckme o0b6beKTbl (Kopabnn w nepBoro
aBTOMOOWIN, CAaMONETbI U PAKETbI, KOMMbIOTEPHbIE CETU U ApP.). BTOPOro Stana
peannsaunm
B PDM-cuctemax 0606LWeHbl TaKne TEXHONOIMU, KaK: KOHLIEN LM
ynpaB/ieHNE UHKEeHePHbIMN AaHHbIMUK (engineering data management — EDM) Nuayctpua 4.0
ynpaB/ieHne AOKYMeHTaMu MO3BONAOT
5 . . OCYLLEeCTBNIATb
ynpasneHune nupopmaumen o6 nsgenmm (product information management — PIM) CKBO3HOE
ynpasaeHune TexHndyeckumm aaHHbimu (technical data management — TDM) NPOEeKTUpPOBaHUE

ynpasaeHne texHmdyeckon nHpopmaumen (technical information management — TIM)

ynpaBneHme un3obparKeHnAMMU U MAHUNYIUPOBaHME WHPOPMaUMEN, BCECTOPOHHE
onpeaenatowen KOHKPETHOE nlgenune.



https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

Tanbl peanunsaummn KoHuenumm MHayctpusa 4.0 Ha NPOMbILLIEHHOM NPeaNpPUATUM

JTan

Tpebyemoe nporpammHoe obecneyeHue

NMpnmeyvaHune

TpeTtun atan

BHeapeHue umdpoBOM CUCTEMBI YIPABAEHUA HA YPOBHE Liexa, y4acTKa

BHeapeHne cuctem ynpaBaeHMA Npom3BoaCcTBEeHHbIMM npoueccamu - MES
cUcTem

MES (ot aHrn. Manufacturing Execution System) — cuctema ynpasneHus
npounssoactsom. MES-cuctema — ato 0O, cneymanbHo pa3paboTaHHoOe AnA
noBblWeHUA 3GPEKTUBHOCTU NJAAHUPOBAHMA U YNPABAEHNA NPON3BOACTBOM.

K ocHOBHbIMm pyHKUMAMM MES cuctembl OTHOCATCA MPOLLECCHbl ynpaBaeHue
npoueccamm Npoun3BoACTBa.

PYHKUMOHANIbHOCTb NPOU3BOACTBEHHbLIX cuctem MES 310: npusegeHune
NPOM3BOACTBEHHbIX MOLWHOCTEN B AencTBue; cbop nHpopmaumm, cBA3aHHOMU
C NpPOM3BOACTBOM; NNAHUPOBAHME;, BeAEeHME KOHTPONSA  KayecTBa;
YCTAaHOB/IEHNE CBA3N MeXAy MNEepPcoHaNoOM U o0bopyaoBaHMEM, MeXKAay
NPOU3BOACTBOM W TMOCTABLWMKAMWU, MEXKAY WHXKEHEPHbIM OTAENOM W
MEHEAXMEHTOM U T.4.; OTC/IEXKMBAHME N N3MEHEHME KOMMOHEHTOB, CbipbA U
nonybabpmnkatoB, KOTOpPble MNPUMEHAIOT B Mpouecce MNpPou3BOACTBa;

yrnpajieHne TeXHM4eCKUM O6C!'IY)KMBaHVIEN\ U PEMOHTOM.

BHeapeHne AaHHbIX
cucTem nossosfeT
OCYLLLEeCTBUTb
AucneTyepmsaLmio 1
onepaTuMBHOE
NAaHMPOBaHME Ha
npeanpuaTum




Tanbl peanunsaummn KoHuenumm MHayctpusa 4.0 Ha NPOMbILLIEHHOM NPeaNpPUATUM

3Ttan Tpebyemoe nporpammHoe obecnevyeHue [MpumeyaHue
YeTBEPTbI | BHeaApeHne undpoBOM CUCTEMY YNpaBAeHMA Ha YpPOBHe| PeleHnA Ha sTom
MaTan [NnpeanpusaTua B LESIOM. 3Tane NPUHUMALOTCA

BHegpeHne cuctem ERP - cuctembl nNnaHUMpoOBaHUA
pecypcos npeanpuatTUA.
DTN CUCTeMbl npeaHasHayeHbl 4714 aBTOMaTuU3auum u

yCKOpeHuAa npoLleccoB BeaeHna H6usHeca (npowssoacTsa),
YTO CHUMaEeT HeraTUBHOE BAMSIHME YenoBeyecKkoro ¢pakrtopa.
Ha npaKTnke 3TO no3BoO/ssieT ONTUMU3MPOBaATb paboTy
KpynHom KOMNaHMM ¢ bonblium KONM4YecTBOM
noapasaeneHunin, oTaenos, COTPYAHUKOB U KIUEHTOB.

PYKOBOAUTENAMM HA
OCHOBAHUMU
OonepaTUBHOMN U
[OCTOBEPHOW
MHPOPMaALMM
NoONy4eHHOW OT
LMPPOBOMN CUCTEMDI
yYNpaB/ieHUs
NPOM3BOACTBEHHbIMMU
npoueccamm




Tanbl peanunsaummn KoHuenumm MHayctpusa 4.0 Ha NPOMbILLIEHHOM NPeaNpPUATUM

tan Tpebyemoe nporpammHoe obecneyeHune MpumeyaHue
MAaTtbin 3Tan [Ha 3TOmM 3Tane  OCYLWECTBASETCA MHTerpauma  TeXHOJIOTMYeCcKoro ABTOMATM3aUMS
obopyaoBaHMA M nporpammHoro obecneyeHus B eamHoe uUudpoBoe NPUHATUA
NPOCTPAHCTBO Ha OCHoBe npuHuunos NHayctpum 4.0. ynpaB/ieHYeCKUx

Cuctema «NHAyCTpUanbHOro MHTepHeTa Belwen» (l1oT)

NHaycTtpuanbHbih nHTepHeT Beuwlen (Industrial internet of things, 1iOT) —
35TO KOMIMJIEKCHAs CUCTeMa, KOTopaA obecneuymBaeT aBTOMAaTU4YECKOE
ynpaBieHne npoun3BOACTBEHHbIMM  MNPeAnPUATUAMU  NOCPEACTBOM
BCEMUPHOMN ceTU. [IpaKTUYeCcKM 3TO BbIMNAAUT TaK: M3 pPaboTbl Ha
0bopyao0BaHNM NPOMbILLJIEHHOFO NPOU3BOACTBA MPAKTUYECKM MONHOCTbIO
NCKNOYaETCA YenoBeyeckuin ¢pakTop, BCe NPOLECChl U MPON3BOACTBEHHbIE
aZirOPUTMbl  MOJIHOCTbIO ABTOMAaTM3MPOBaAHbl M POHOTM3MPOBAHbLI, a
ynpaBaeHne umm ocyuwectBasetca npu  nomowm MO Ha 6Hase
MCKYCCTBEHHOTO MHTennekTa (UMW)

peweHnn Ha OCHOBE
NOJIY4EHHOMN B PEXKMME
peanbHOro BpemMeH#u
nHpopmauymm o xoae
NPOU3BOACTBA




daKTopbl Nepexoaa K LndpoBOMy NPOU3BOACTBY

[lpon3BoAacTBEHHAA
[MABHAA LENb
cucrtema.
BbIMNYCK NPOAYKTa, oTBedaruwero 3agaHHblM napameTpam, B 3a4aHHOM KO/IMYECTBE B
Cucrema Haue/1eHHaA Ha BbIMYCK

YCTaHOB/IEHHbIE CPOKMW.
Tpebyemoro npoayKTa nam

i | YCNYyrun 8 3aaHHOM KOJ/1In4ecTBe

o B YCTAaHOBJ/IEHHbIE CPOKMWU.
YnpasnstoLime Bo3gencrasmne

[MTOHATHO, YTO
Npon3BOACTBEHHAA cucTema —
3TO C/I0XKHas cucTtema, ogHOM 13

HavanbHbiM NoAypoOBHEM NPOM3BOACTBEHHOM CUCTEMBI .
BbICWUUX CI)OpM yenopevyeCkoun

MOXHO CYMTaTb TEXHOIOTMYecKoe obopyaoBaHue, eATENbHOCTH.
pasnuyHble annapaTtbl U 06CNYKMBAIOLLMX 3TU MALUMHBI Uenopek  POM3BOACTBEHHAA CucTema

onepaTtopos. MalmHa n Yenosek 06pasyIoT HavyaIbHbIN COAEPKNT MHOMKECTBO
NoAypOBEeHb, COCTOALLMI U3 ABYX B3aMMOCBA3AHHbIX N KOMMNbIOTEP NOACUCTEM, HAXOAALLNX B

06BEKTOB - MaLLMHa - YenoseK. CoBokynHocTb noacuctem | Knbepdpusnueckmne  crporoii nepapxum mexay coboi
M CBA3AHHbIX APYr C APYrom

MaLLUMHa - YeNI0BEK M BCMOMOraTe/ibHbIA NepcoHan CUCTEMBI
obpa3ytoT noacuctemy 6onee BbICOKOro YPOBHS - onpeaeneHHbIM cnocobom.
o Mpuuém cBA3KN U nepapxmyeckune
NPON3BOACTBEHHbIN YYaCTOK, MPOU3BOACTBEHHbIE
LEMOYKN MOTYT MEHATLCA B
YYACTKM 06beANHAIOTCA B NOACUCTEMbI CAEAYIOLLLErO
npouecce pa3BnUTUA CUCTEMBbI. B
YPOBHSA - LIeX MM YHACTOK B 3aBUCMMOCTU OT pOPMbl KauecTe NoacUcTEMa
OpraHusaunmn NpeanpuATUA. BbICTYNAOT LLEXA, Y4ACTKM,

pa3nnyHblE OTAENDI.




daKTopbl Nnepexoaa K unudpoBoMy NPon3BoaCTBY

e IMHAMWYHOCTbL  CcOBpemMeHHoro mMupa U  KoHKypeHTOCnocobHOCTb
BbIMyCKaeMow npoayKuum

Bbinyckaemaa nNpoayKUMA [0/1KHa COOTBETCTBOBAaTb TEXHUYECKOMY YPOBHIO,
KayectBy M HaAEXKHOCTM, MPU 3TOM Ha NPOU3BOACTBO KaKAOW eAUHULbI
TEXHUKU OONMHO TPATUTCA KaK MOXHO MeHblle BPpeMeHMu, K AeTaNssM MalluH
npeabsaBAAIOTCA MOBbileHHble TpeboBaHMA. OT MOMEHTa TexHUYeCcKoro
3a/laHMA [0 BbINyCKa rOTOBOM MNPOAYKUUM, HEObXoAMMO MaKCMMaAbHO
COKpPaTUTb BPems LMKAa Co34aHUs TOTOBOro nNpoaykta. Bce 3t TpeboBaHusA
CBSI3aHbl C TEMMNaMW Pa3BUTUA HAYKU U BHEOPEHMEM HOBbIX TEXHOJIOTUU B
NPOWU3BOACTBO, YTO MPUBOAUT K TOMY YTO 4YacTb MaLUMH HE ycneBaeT BblIATU B
cepumHoe Npon3BOACTBO, a Y*Ke, MOXHO CKa3aTb, MOPa/bHO yCTapesnu.



Jlekuma 4
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CtaHpapTbl 06MeHa AaHHbIMM

®OPMAT STEP

 CraHpapTt STEP (Standard to Exchange of Product
model data) opeHTUpoOBaH Ha AaHHbIE O BCEM
XU3HEHHOM LIMKAEe NPoayKTa (NpoeKTUpoBaHME,
NPOM3BOACTBO, KOHTPO/Ib Ka4yecTBa M NOAAEPHKKA).

* Lenbto co3pganuna PDES (Product Data Exchange
Specification) — ycTpaHUTb NOTPEOHOCTbL B YEPTEXHKAX U
APYrnx BymaKHbIX JOKYMEHTaxX npu obmeHe
MHPopMaLMen Ha pa3Hbix ctagmuax KL.

* ABnAerca ctaHAapTom obmeHa AaHHbIMU B CUCTEME
cTaHaapToB TexHonornm CALS



CTaHaapTbl 0OMeHa AaHHbIMM

CALS-cTaHOapTbl — 3TO Habop CTaHAAPTOB, ONUCbIBAIOLWMX NPaBuIa 3/IEKTPOHHOIO
npeacTaBieHnsa JaHHbIX 06 n3aenusx, cpeae n npoleccax, U npasmaa obmeHa
3TUMU JaHHbIMU. YacTb CTaHAAPTOB K HACTOALLEMY BPEMEHN UMEET CTaTyC
MeXAYHapoaHbIX. YC/IOBHO OHU MOryT ObITb pasaesieHbl Ha TPU OCHOBHbIE TPYMMbI:

e CTaHAapPTbl, ONUCbIBAIOLLIME 0OLLMEe NPUHLMIbI 3/1IEKTPOHHOTro obMeHa AaHHbIMMU,
onpeaenAtoMe opraHU3aLMOHHO-TEXHUYECKME aCMeKTbl 3/IEKTPOHHOTO
B3aumogencteus (MIL-STD-1840);

* CTaHAAPTbI, pernameHTmpyowme TexHonormm obecneyeHmna 6e3onacHOCTU AaHHbIX,
B YaCTHOCTU UX WndpoBaHUe B npoLecce obmeHa, NPpMMeEHEHMNE 31eKTPOHHOM
uMbpoBOM NOANUCK ANA NOATBEPIKAEHNA UX JOCTOBEPHOCTU U T.4.;

* TeXHUYEeCcKne CTaHaapTbl, onpeaenatowmne popmaTtbl U MOAENN AAHHbIX,
TEXHONOMMW NPeacTaBAeHMNA AaHHbIX, CNOcobbl A0CTYNa U UCMOAb30BAHUA AAHHbIX,

ONUCbIBAOLWMX N3AeUA, NpoLLecchl U cpeay, B KOTOPOM NMPOTEKAET XKU3HEHHDbIN
umkn nanenma (1ISO 10303(STEP)).



CtaHaapTbl obMeHa AaHHbIMU

CALS paccmaTpmBaeTca KaK KOMMNJEKCHaA CUCTeMHas cTpaTerms nosbllleHus 3PpPEKTUBHOCTU BCEX MPOLECCOB
KL, npombllWNEHHOW NPOAYKUUM, HENOCPEACTBEHHO BAMAKOLLAA HA €€ KOHKYPEeHTOCNoCObHOCTb. [TpumeHeHne
ctpaterun CALS sBnaetcA ycnoBMemM BbIXKMBAHUA MNPeanpuATUA B YCAOBMAX PacCTyLWEN KOHKYPEHUUU U
No3BO/IAET:

1.

Pacwmnputb o0bnactn peAtenbHocTU npeanpuatnii (pblHKKM cbbiTa) 3a CYET Koonepauum ¢ Apyrumu
npeanpuatTuamm, obecneymBaemomn cTaHgapTU3aLUMEN NpeacTaBieHna MHPOPMALMKM HA Pa3HbIX CTaauAX U
3Tanax *XU3HEeHHOTro LUWKNa;

3a cyeT MHOOPMALMOHHOM MHTErpaUMM M COKPALLEHMA 3aTPaT Ha OYMarKHbIM AOKYMEHTO0bOopOT,
NOBTOPHOrO BBOAA M 06pPabOTKM MHPOpMaAUMKM obecneynTb NPEEMCTBEHHOCTb pe3y/abTaToB pPaboTbl B
KOMM/IEKCHbIX MPOEKTax U BO3MOMKHOCTb U3MEHEHUS COCTaBa YYaCTHUMKOB 6€3 noTepu yxHKe AOCTUTHYTbIX
PEe3ynbTaToB.

MoBbICUTb «NPO3PAYHOCTb» M YNPaABAAEMOCTb BU3HEC-NPOLLEeCCOB NYTEM UX PEUHMKUHUPUHIA, Ha OCHOBE
NHTErpupoBaHHbIX moaenen ML wn BbinoNHAEeMbIXx HGU3HeCc-NpPOLECcCcOB, COKPaTUTb 3aTpaTbl B OU3Hec-
npoueccax 3a cyeT siydwen cbanaHCMpPoBaHHOCTM 3BEHLEB.

MoBbICUTb  MPUB/IEKATE/IBHOCTb U KOHKYPEHTOCNOCOOHOCTb  M3A4enui,  CMPOEKTUPOBAHHbLIX U
NPoun3BeAEeHHbIX B UHTErPUPOBAHHOM cpefie C UCNO0/1b30BaHUEM COBPEMEHHbIX KOMMNbIOTEPHbIX TEXHONOMNN
N UMeLWMnX cpeactsa MHGOPMaLMOHHOM NOAAEPKKM HA 3Tane aKcnyaTaumu.

ObecneuynTb 3a[aHHOE KA4yecTBO MNPOAYKUMM B WMHTErPUPOBAHHOM cucTteme noaaepku XL nytem
3NEKTPOHHOIO AOKYMEHTMPOBAHUA BCEX NPOLLECCOB U Npoueayp.

COKpaTUTb U3AEPKKU NPON3BOACTBA U CHU3UTb CTOMMOCTb NPOAYKLUUMN.

COKpaTuUTb BPEMA CO34aHUA U3AENNA, ET0 MOAEPHU3ALUMNN U YBENNYUTL EM0 PeaibHOE BPEMS KU3HUY.



Llenn nocTaBoOK

LUudpoBaa normctuka — 3TO TMOUCK, XpaHeHMe u cnocob nepepayu
MHbopmauuu, a TakxKe undpposble TexHONOTMKN, obecnevynBatowme BbiIBNEHUE
N NPOrHO3MpoBaHMe NoTpebHOCTEN, ONTUMMU3ALMM MaPLUPYTOB, HaMNPaB/IEHUM
MATEPMA/IbHLIX U MHPOPMALMOHHbBIX MOTOKOB, B TOM YWUCNE COKpaLleHue
BPEMEHM CYLLEeCTBOBAHUA B LEenAX NOCTABOK.

LUudpoBaa noructmka — 370 UnPpoBM3aUMA TPY30MNEPEBO3OK, KOTOpaf
BK/IIOYAET UHTENNEKTYa/IbHble CUCTEMbI YNPAB/IEHUA U NPOCAEKNBAHUNA TPY30B
Ha BCeX 3Tanax nepeBO30K, be3ntoaHbie TEXHONOTNM, NOSHYIO aBTOMATU3ALMIO
NOKYMeHToobopoTa (3/1eKTPOHHbIE TOBAPHO-TPAHCMOPTHbIE AOOKYMEHTbl) B
obecneyeHMM NepeBO30OK BHYTPU CTPaHbl U B MEXAYHAPOAHOM COOOLIEHUUN C
3/IEKTPOHHbIM  TAMOMKEHHbIM O(POpPM/IEHMEM TPY30B B TPAHCTPAHUYHOM
coobLweHuu.



Llenn nocTaBoOK

KNACCUYECKAS JINHEWHASA LLEMb NOCTABOK

A-ml-es

[locTaBKa [TepBHU4YHasA
CbIpOW HedTH NorucTuKa
A3C, T3K, Bropu4yHasn Hedtebasbl

6YHKepoBKa NOTUCTUKA

MHOIOMEPHAA LNW®POBASA LIEMNDb NMOCTABOK
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ModxkaroveHHbI mMpaHcnopm
¢ [onHan NPO3paYHOCTb NepemMeleHrA
¢ KOHTPONb pexuMa ABUXEeHUA

¢ [loBbilWeHne yTUNU3aymMu Tpascnopra
e Ykpennewwe QuCUMNIWHLI BOAUTENEr

Ynpaenenue asmonapxkom

¢ Apantauua obCcnyXKuMBaHWA K YCNOBUAM

3KCNNyaTauum
e ABTOMaTM4ECKaR AMCNeTYepU3auma
e Wurerpauma c ERP-cuctemammu

AemoHOMHDBII mpaHcnopm
® ACCUCTEHTbI NOMOLM BOANTENAM
* BecnunoTHoe MeTpo

¢ ABTONMNOT ABUXEHMA NO Tpacce

¢ lMepcneKTHBHbIE CUCTEMbI NONHOMR
aBTOHOMHOCTH

Obecneuenue GezonacHocmu
¢ UpenTtudukaums “coi-vyxon”
¢ [pepoTepauieHune Kpax Tonnmsa u

Llenn nocTtaBoK

TexHonoruum Ha ocHoBee
loT AnA norucTukK:

¢ CnyTHMKOBaA recnokaums
* MobunbHbin MHTEpHET
«ObnavHbie» BLIMUCNEHUA

HeUenesoro UCNONL30BaHWA TpaHCcnopTa

¢ [locTynHOCTL AaHHbIX ANA
paccneoBaHuA MHUMAeHTOB

OmcaexmxusaHue akmuesos

* KOHTPONb MECTONONOXEHUA
¥ NepeaBIKeHNA TOBapoB

* MrHoBeHHaR UHBEHTapU3auMA cknaga
W TOProBoro sana

* BuaMMOCTb TOBAPOB Ha BCEM NPOTAXEHUN
UENOYKHN NOCTABKMU

«Ymuaa» un@dpacmpykmypa

¢ |LlenTpanusosanHoe ynpasnexue

* MOHUTOPHMHI COCTORHMA 3NEMEHTOB
Tpybonposogos

* KOHTPONb Harpysku U M3HOCa MOCTOB
W TOHHeNen

Aemomamuzauus ckaadoe

* PoboThi, nepemewaoume cTennaxm
C TOBapamu

¢ [TONHOCTBLIO AaBTOMATHUYECKHE CKNAACKKE
CUCTEMbI

o neponemm aBTOHOMHbIe aBTONOrpPy34MKHu

MoHumopuHz akmueos
¢ OTCnexusaHne KNoYesbix NnapameTpos
* MrHoBeHHOe pearupoBaHue

Ha U3MEHEHWE COCTORHUA

L MTWHOCTI: AaHHbIX Ha BCeM NPOTHRXeHUnH
UenoYKH NOCTaBKKn



Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

[0 cyTH, MHTENJIEKTYaNbHbIN aHA/NU3 AaHHbIX —
3T0 06paboTKa MHPoOpPMaLMU U BbiBIEHUE B
HEM moaenem U TEeHAEHUWW, KoTopble
NMOMOTaloT NPUHMMATL peweHusa. [puHumnb
NHTENNIEKTYA/IbHOTO aHanun3a OAHHbIX
M3BECTHbl B TEYEHUEe MHOIMX JNeT, HO C
nosiBneHnem 6onblimx AaHHbIX (Big Data) oHm

nony4mnnu ewe bonee LLMpOKoe
pacnpocTpaHeHue.

MHTennektyanbHblM aHanuM3 AaHHbix  (Data
Mining) — BbIiBNE€HME CKPbITbIX

3aKOHOMEPHOCTEN WIM B3aMMOCBA3EN MeXKAay
nepemMeHHbIMM B 6onbLmnx MaCCHBaXx
HeobpaboTaHHbIX AAHHbIX.

TepmunH «Data Mining» 6bin BBeaeH puropmem
[NaTteukmnm-Lanupo 8 1989 roay.

Moapa3aensatoT Ha 3a4a4mM: Knaccndukaumm,
MOAENNPOBAHMNA, MPOrHO3MPOBAHUA U Ap.

p

XpaHunmuwa
OaHHbIX

OnepaTtnBHas
aHANUTUKA

3dpdeKkTUBHbIE
BblYMCNEHUNA

NHpopmaumo
HHbIX NOTOK

Data Mining

Pacno3HaHue
obpasos

Busyanmnsauma
OAHHbIX

JKcnepTHble
cuUcTeMbI

4




Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

Accoumaums (MM oTHoWweEHue), BeposiTHO, Haumbonee Wm3BECTHbIN,
3HAaKOMbIA U NPOCTOM METOA MHTEN/IeKTYya/IbHOro aHa/am3a AaHHbIX. [OnA
BbiiB/IEHMA MoJenen Aenaetca NPocToe cornoctaBaeHue AByx uau bonee
316eMEHTOB, 4aCTO OAHOro M TOro e Tuna. Hanpumep, oTcnexkmsas

NMPUBbLIYKN MOKYMKU, MOXKHO 3aMeTUTb, YTO BMECTE C KNYOHMKOM 0ObIYHO
NMOKYMNatoT CANBKM.




Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

KnaccmduKaumio MOXKHO UCMNONb30BaTb ANA MOAYYEHMA NPeactaBlieHuMa O  Tune
nokynaTtenenm, TOBAapoOB WANW OODBEKTOB, OMNWUCbIBAaA HECKONbKO aTpubytoB AN
NAEHTUPUKaLNM onpeaeneHHoro Knacca. Hanpumep, aBTomobumnun Nerko
KnaccmouumpoBaTb No TNy (cepaH, BHEAOPOXKHUK, Kabpuoner), onpeaenms pPas/iMyHbIE
aTpnbyTbl (KonmnyectTso mect, dopma Ky30Ba, Beaylme Koseca). MIayuyas HOBbI aBTOMODOU b,
MOXHO OTHECTM ero K onpeaeneHHOMY Knaccy, CpaBHMBAA aTpubyTbl C M3BECTHbIM
onpeaeneHnem. Te Ke MPUHUUNbI MOXKHO MPUMEHUTb M K MOKynaTenam, Hanpumep,
Knaccmdbumumpysa ux No BO3PACTy U coumanbHoW rpynne. Kpome TOro, KaaccmdpmKkaumio
MOXHO MCNO/Ib30BaTb B Ka4YecTBe BXOAHbIX AaHHbIX AN APYrux meToaoB. Hanpumep, ans
onpeaeneHmna KnaccuPuKauum MOXKHO TMPUMEHATb JAepeBbsA MNPUHATMA  PELLUEHUN.
Knactepusaumna no3BossieT UCNoAb30BaTb obuwme aTpubyTbl Pa3IMYHbLIX KaaccuPuKkaumm B
LeNAX BblAB/IEHUA KNACTEPOB.




Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

Knactepusaumus. Nccneagys oanH nam 6onee aTpnbytoB MAM KNACCOB, MOMKHO
CrPYyNNMpPOBaTb  OTAENbHblE  3/1eMeHTbl  AaHHbIX  BMecTe,  NoJy4vas
CTPYKTYPUPOBAHHOE 3aKntoyeHue. Ha npoctom ypoBHe npu Knactepusaumu
NCNONb3yeTcA OAMH WAN HECKONbKO aTpubyToB B KayecTBe OCHOBbl A/iA
onpegeneHna Knactepa CXOoA4HbIX pe3ynbTaToB. Knactepusauma nonesHa npu
onpegeneHnn pasanyHom uHbopmaumu, NOTOMy YTO OHa Koppenmpyerca C
APYTMMU NPpUMEpPaMM, TaK YTO MOXHO yBMAETb, rae nogobma n amanasoHbl
cornacytoTcs mexay coboi.




Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

[IporHo3nMpoBaHMEe — 3TO LWMPOKas Tema, KoTopaa npocTMpaeTcs oOT
npeacka3aHMA OTKa3oB KOMMOHEHTOB 060pyaoBaHMA A0 BblABAEHUA
MOLLUEeHHMYecTBa W Jaxke MNPOrHo3MpoBaHMA npubbianM  KomnaHuu. B
COYETaHUU C APYrMMU METOAAMU WUHTENNEeKTyaZlbHOro aHanmMsa AaHHbIX
NPOrHo3nMpoBaHMe npegnonaraeT aHaaAu3 TeHAEeHUMUM, KnaccudbuKaumio,
conocTaB/eHne ¢ MOAENbl0 U OTHOLWEHUA. AHanM3npya npolsble cobbiTnA

NN 3K3EeMNIAPbI, MOXHO NpeackasbiBaTb byayliee.




Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

[locnegoBaTeibHble MOAENAN, KOTOPble 4acTO MCNOAb3YHTCA ANA aHanm3a
NONITOCPOYHbIX AAQHHbIX, — MNONE3HbIN MEeTO/[, BbIABAEHUA TEHAEHUWN, NN
PeryiapHbIX NOBTOPEHUN MOAO0OHbLIX COObITUW. Hanpumep, no AaHHbIM O
NOKynaTenax MOXHO OnpeaennTb, YTO B pa3HOe Bpems roga OHM MOKynawoT
onpeaeneHHble Habopbl npoaykToB. Mo 3TOM MHPOPMAUUN MPUIOKEHMUE
NMPOrHO3MPOBAHUA MOKYMNaTEeNbCKOM KOP3UHbI, OCHOBbLIBAACb HAa 4YacToTe M
MCTOPUM MOKYMOK, MOXET aBTOMATUYECKU NpeaAnonoKUTb, YTO B KOP3UHY
byayt nobaBneHbl Te€ AN UHblE NPOAYKTbI.




Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

[epeBo pelleHnin, cBA3aHHOe C O6ONbLIMHCTBOM APYrUX METOA0B (F1aBHbIM
obpa3om, KnaccuduKaumm U NPOrHo3MpoBaHMA), MOXKHO MCNOAb30BaTb MO0
B PpaMKax KputepumeB otbopa, 1Mbo ana noaaepku sbibopa onpeneneHHbIX
NAHHbIX B paMKax obLwen cTpyKTypbl. [lepeBo pelweHn Ha4ynHaT € MPOCTOro
BOMPOCA, KOTOpblIM uMmeeT ABa oTBeTa (MHorpa 6onbuwe). KaxKabim oTeBeT

nPpMBOAUT K caedylowemy BOMpocy, Mnomoras KraaccmduumposBatb U
MAEHTUPULMPOBATL AaHHbIE MAN AenaTb MPOrHO3bl.

[lepeBbA peleHU YacTo MUCMoAb3yTCA C CUCTEMAMU  KnaccuduKaumu
MHPOpPMALIMN O CBOMCTBAX M C CUCTEMAMM MPOrHO3UPOBAHUA, rAe Pa3/InYHbIE
MPOrHO3bl MOTYT OCHOBbIBATbLCA HA NMPOLUOM UCTOPUYECKOM OMMbITE, KOTOPbIM
NMoOMOraeT NOCTPOUTb CTPYKTYPY AepeBa pPeLleHn 1 Noay4YnTb pesyabTar.



Data Mining — MHTenneKkTya/bHblIM aHANU3 AaHHbIX

KombunHaummn. Ha npakTuKe o4eHb peaKo MCNONb3yeTCca TO/IbKO OAUH U3 3TUX
metogoB. KnaccmduKaums wm  Knactepusauma — nNoAobHble MeToApbl.
Ncnonb3ya Knactepusaumto Ana onpegeneHmna bamxamwmnx coceaem, MoxHO
OOMOJIHNTENIbHO YTOYHUTb Knaccudpukaumio. JlepeBba peleHnnm YacTto
MCNONb3YIOTCA ANA MNOCTPOEHUA U BbIABAEHUA KaaccudUKauMnM, KOTOpble
MOXHO MNpPOC/EXMBATb HA UCTOPUYECKMUX MNepuogax Aana onpeaeseHus
nocneaoBaTe/IbHOCTEN U MOoAeNneun.




MHPopmauuoHHaa 6e3onacHOCTb NPOU3BOACTBA

NHPopmauUnOHHaA 6e3onacHocTb (Information Security) — NPaKTMKa
npeaoTBpPaLLEeHNA HEeCaHKLUMOHMPOBAHHOIO A0CTyNna, MCNO/Ib30BaHMSA, PACKPbITUA, WCKAXKeHUSi, U3MEeHEHMUs,
NcCcneaoBaHUA, 3annUcU UM YHUUTOXKEHUA MHPopMauUMU. ITO YHUBEPCANIbHOE MOHATUE MPUMEHAETCA BHE
3aBMCUMOCTU OT GOPMbI, KOTOPYIO MOTYT NMPUHMMATb AaHHble (3NEeKTPOHHAA WAKW, Hanpumep, Pu3mnyeckas).
OcHoBHaHd 3a4a4a MHPOPMALMOHHOM 6e3onacHoCTH — cbanaHcMpoBaHHaA
3alWMTa KOHPUAEHLUNANBHOCTU, LUENOCTHOCTU U AOCTYNHOCTU AaHHbIX, C YYETOM LLeNecoobpasHOCTU NPUMEHEHUSA
n 6e3 Kakoro-n1nmbo yuwepba npomn3BoanNTENbHOCTU OPraHmn3aLmu.

370 focTuraercs, B OCHOBHOM,
nocpeacTBOM MHOrO3TanHoro o 4
npoLecca ynpasieHUs PUCKaMMU, KOTOPbIM
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CpeactBa M HemaTepuasibHble aKTUBbI,
NCTOYHUKM yrpos, YA3BUMOCTMH,
NoTeHUMANbHYIO CTEeNeHb BO3AENCTBUA U
BO3MOXHOCTWU YMpPaBAeHUA PUCKaMU. ITOT
npouecc CONpOBOXKAaeTcA OLIEHKOW
3QpPEKTUBHOCTM NNAHA NO YMNPaB/EHUIO
PUCKaMM . .
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MHPopmauuoHHaa 6e3onacHOCTb NPOU3BOACTBA

Knioyesble npuHUUnNbI:

* Confidentiality C aHrn. —
«KOHPUAEHLUMANTBHOCTb Y — CBOMCTBO
nHbopmaumm 6bITb HEAOCTYNHON UM 3aKPbITOM
ANA HEaBTOPU30BAHHbLIX ML, CYLWHOCTEN WU
npoLeccos

* Integrity ¢ aHrN. — «UENOCTHOCTb» — CBOUCTBO
COXpPaHeHUA NPaBUABHOCTU M NONHOTbI aKTUBOB

 Availability ¢ aHrn. — «A0OCTYNMHOCTbY  —
CBOWUCTBO MHPoOpMaumMm ObiTb AOCTYNHOW U
rOTOBOM K  WCMNONb30BaHMIO NO  3anpocy
aBTOPU30BAHHOIO cybbeKTa, MMerLWero Ha 370

cpencTBa
obecnevyeHuns

NpaBo
B COBOKYynHOCMU 3mu mMpuU K/A4esbiX MpuHyUna
UHOPMAUYUOHHOU 6e3onacHocmu

umeHyromca mpuaodoti CIA



MHPopmauuoHHaa 6e3onacHOCTb NPOU3BOACTBA

C KakKuMM nocneacTBMAMU KnbepaTtak CTasIKuBasIMCb KOMMaHUM

YTeuka nMHpopMaLnmn

Haubonee yacrtblie uyenum kubeparak

— 37/%

— 31%

—32%

— 58%
NpocTon MHbPACTPYKTYPbI
— 43%
YHUUTOXKEeHMe NNN NogMeHa gaHHbIX
— 41%
durHaHcoBble
Yiwep6 penyTaumu AaHHble
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