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NMpuopureTHbie HaONPABEHUS
HEOUHAYCTPUAJIbBHOIO PA3BUTUS

Bo BTOpOM cTaTtbe unkna, Hayatoro nybnukaumen B «CTA» 3/2017, upét peus o cnocobax
peanusaumu TpeboBAHMI NPOMBILLIIEHHOM PEBOMIOLMM B PEAsbHOM Npoun3soacTee. [pusoasaTcs
UCCNefoBAHUS BEAYLLMX CNELMAnUCTOB B 0bnactm TexHonoruin passutus Mupycrpum 4.0

U uMbpPOoBOM TPAHCHOPMALMM COBPEMEHHBIX NPEANPUITUIA. AHQNU3UPYIOTCS BO3MOXHOCTH
MHTErpaLMmu AOCTUXEHWUM B OBNACTM MCKYCCTBEHHOIO MHTENNIEKTA, NPOMbILneHHoro MHTepHeTa
Bewwen U kubepduranyeckmx TEXHONOMMMI B PEASTbHYIO SKOHOMMKY.

MPUHUMNLI NOCTPOEHUS
Uupayvcrruun 4.0

OcHoBHoi1 ienpio Munyctpuu 4.0 8-
JISIETCSI peatn3alus IBOWHON CTpaTeTny, B
OCHOBE KOTOPOI JIEXXUT KOOPIUHAIIVS Be-
IYIIUX TIOCTABIIUKOB W BEAYIINX PHIHOY-
HBIX cTpaTteruii. HoBble mpUHIUTIIBI TTPO-
EKTUPOBAHUS TOMOTAIOT KOMITAHUSIM CO3-
[IaBaTh MePeNOBble MUIOTHBIE TTPOEKTHI C
WCTIOJIb30BaHUEM KOMITOHeHTOB WHmy-
ctpun 4.0. lllecTs MPUHIUTIOB MPOEKTHU-
poBaHMsI Ha 6a3e KOMMoOHeHTOB UHmy-
ctpun 4.0 IpuBeneHbI B Ta0. 1.

OCHOBHBIE TPUHIIUTIBI TTPOEKTUPOBA-
HUS OOBSCHSIIOTCS Najiee, Ha 06a3e UHU-
muatuBbl SmartFactoryKL. SmartFacto-
ryKL — aT0 He3aBuCUMast OT MOCTABIINKA
TEXHOJIOTHsI, pa3paboTaHHasT B HEMEIIKOM
HCCIIeIOBATETbCKOM LIEHTPE UCKYCCTBEH-
HOTO WHTeJJIeKTa. JleMOHCTpallMOHHBII
3aBoJI OBLT TOCTPOEH B Xozie rpoekta RES-
COM. On 06pabaTbIBaeT OeTATH TSI TTPO-
M3BOJCTBA U3leuii u cooupaet ux. Kop-
nyca uzaenuit ocHameHsl RFID-metkoi,
B KOTOPOI COXpaHEHBI BCe TaHHBIE MO UX
TIPOU3BOJICTBY.

CoBmecTMMOCTD

Bzaumoneiicteue ¢ kommonentamu CPS
(Cyber-physical systems, kudeppusnde-
CKUE CUCTEMBI) SIBIISIETCS] OYEHb BasKHBIM
akropom 1Is IepcoHasa, KOTOPhIi nc-
TOJTb3yeT WHTETPUPOBAHHBIE pEIICHUS
Wutepnera Bemeit (IoT) u MATepHETa
cepsucoB (1oS) mst pemieHust mpou3sBon-

CTBeHHBIX 3a1a4. Pa3paboTka HOBBIX CTaH-
NapTOB OYIET KITI0UEBBIM (haKTOPOM yCITe-
xa 1tst cBsizu Mexxny CPS paznuaHbix mpo-
n3Bonuteneit. Hemenkas komuccus 1o
9JIEKTPOHHBIM U MH(GOPMAITMOHHBIM TeX-
nosnorusim DIN u VDE nipusnana sty no-
TpeOHOCTh U ONyOIMKOBala «1OpoXHYI0
KapTy HeMeIIKoro cranmapTa» B 2013 romy.
B xonrekcte mHunmatussl SmartFacto-
ryKL 310 03Hauaer, yto Bce CPS BHyTpH
npeanpusiTus (TOCTaBIIMKK  [eTaJseid,
CcOOpOYHBIEC IMHUU U TIPOAYKIIUSI) MOTYT
001IaThCSI APYT C APYTOM Yepe3 OTKPBIThIE
CeTH U CEeMaHTUUYECKME OTTMCAHUSI.

Bupryanusauusa

Bupryanuzanmsi TIpouM3BOICTBEHHBIX
MPOIIECCOB O3HAYaeT, YTO C TMOMOIIbIO
xommnoHeHTOB CPS MoxXHO KOHTponmpo-
BaTh (pu3myeckue (MPOM3BOACTBEHHEBIE)
nporieccol. UHbOpMaIms, mocrynatomniast
C JAaTYMKOB, CBSI3AHHBIX C PEATHHBIMU

TPOM3BONICTBEHHBIMU TTPOLIECCaMU, TIepe-
nMaéTcsl B BUPTYaJbHYIO MOJIETb COOTBET-
CTBYIOIIETO MTPOU3BOICTBEHHOTO TPOTIeC-
ca, CBSI3AHHOTO C OPYTUMU MMUTAIIUOH-
HBIMU MoJiesisiMu. TakuM oGpa3om cozma-
€Tcsl BUpPTyajibHasl KOMUST (PU3UIECKOTO
npennpustus. Ha 3aBome SmartFactoryKL
BUpTyaTbHasI MOZENb conepxut Bce CPS
KaXII0TO TIPON3BOACTBEHHOTO TIpoIlecca.
B cnyuae Heymauum cucrema BUPTYaTbHOTO
TIPENTIPUSATUS BBIIACT MIPEAYIIPeKIeHe U
pearbHOe TIPOU3BOMICTBO HE TOCTPAIAeT.
Kpowme Toro, Bcst cobpanHast mHbOpMaLust
moTpeOyeTcsT ISl BBITTOTHEHUSI CIIeIyio-
IIX 3TATIOB ITPOTpaMMBbI pa3BuTHs MHmy-
crpuu 4.0.

deueHTpanusauus

BO3paCTaIOH.II/II71 CIIPOC Ha OTACJIbHBLIC
MEJIKOCEPUIIHBbIC TAPTUU MPOAYKLIUU BCE
0oJiee 3aTPyAHSIET LICHTPAJIM30BAHHOE yII-
PaBJICHUEC BCTPOCHHBLIMU IMOACUCTCMAMM.

Tabauya 1

NpuHUMNLI NpoeKTUpPoBaHUA Ha 6ase komnoHeHToB UHAYCTPUHM 4.0
NMpuHumnbl Kubepdusnueckne  NHTEepHeT WHTepHer YmHoe
NpOeKTMPOBaHUA CUCTEMbI Bewein (IoT) cepsucos (IoS) npepnpuatue
CoBmecTumoCTb + + + +
Buptyanusauyma + - - +
Nleuentpanusaums + - - +
Moapepxka

peanbHOro BpeMeHu

CepBuC-0pUEHTUPOBAHHOCTD -

MopynbHoCTbL -

www.cta.ru
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OBSOP/TEXHOJ’IOFMVI

PazpéphyThlie CPS Ha TOKaIbHBIX BBIUKC-
JIUTETBHBIX TIaTdhopMax MPenrnpusITUs
TTO3BOJISIIOT UM CaMOCTOSITEIbHO TTPUHU-
Math perreHus1. ToIbKo B CITyJasix KpUTH-
4eCcKUX cO0EB BHITIOTHEHUE ITOTOOHBIX 3a-
a4 MOXET JeJIETUPOBATHCS Ha OoJiee BhI-
COKHUit ypoBeHb. Tem He MeHee, 151 obec-
TIeYeHUST KaYeCTBA BBITIOTHEHUST TEXHOIO-
TUYECKUX TIPOIIECCOB HEOOXOMUMO TIOMU-
MO JIOKQJTbHOTO MOHUTOPWHTA TIOACUCTEM
B JIIOOOI MOMEHT YMETh KOHTPOJIMPOBATH
paboTy BceX IOACHCTEM Ha BBICOKOM
ypoBHe. B KOHTeKcTe neleHTpanu3anuu
TexHosoruit 3aBoga SmartFactoryKL 3T0
o3Hayvaet, yTo RFID-MmeTkn Kaxmoro us-
JETUST «CKaXKyT» MAIlIWHAM CJIETyIOIIeTro
aTarna TeXHOJIOTMYECKON LIEeTTOYKHU, KaKnue
paboyue maru HeoOXOIUMO BBITTOTHUTb.
IToaTOMy TOTaNTBHOE LIEHTPATM30BAHHOE
TJIAHUPOBaHVE U KOHTPOJIb B I1EJIOM 0OJTh-
111e He HYXHBI.

Mopaepixka peanbHOro BpeMeHu

J11st pertieHust OpraHN3alMOHHBIX 3a/1a9
HEeOoOXOIMMO, YTOOBI OTIEpAaTUBHBIC U TEX-
HOJIOTUUECKNE TaHHbIe COOUPATTNCh U aHa-
JIM3UPOBAIICH B PEKMUME PeaTbHOTO Bpe-
meHu. B xonnenmu SmartFactoryKL ot-
MEUYEHO, UTO COCTOSTHHE 3aBOJa NOJDKHO
TIOCTOSTHHO KOHTPOJIMPOBAThCS U aHAIM-
3UPOBAThCS TAKUM 00pa30oM, YTOOBI caM 3a-
BOJI MOT pearupoBaTh Ha OTKAa3 CTaHKa WU
TIPON3BOJICTBEHHOW JIMHUM U TIepeHarpa-
BUTDH MPOJYKIIMIO Ha APYToil cOOpOUHBIN
Y4acToK.

CepBUC-OpPUEHTUPOBAHHOCTb

CepBucHble yciayru Kommanuii, CPS n
JIIOZIe CTAaHyT MOCTYITHBI ITOC/Ie UHTerpa-
iy TexHonoruii [oS u MoryT ucnonb3o-
BaThCs IPYTUMM UTPOKaMu peiHKa. OHU
MOTYT TIpeiaraTbCsi Kak BHYTPU TIpei-
TIPUSTHSI, OTPACIIU, TaK U B paMKax TpaHC-
HaIMOHABHBIX KoMmaHuii. KoHnenumst
3aBoga SmartFactoryKL mocrtpoena Ha
TIPUMEHEHUN CePBUC-OPUEHTUPOBAHHOMN
apxutekTypsl. Bce CPS mpemnararor cBoun
(yHKITMOHATEHBIE BOBMOXHOCTH KaK WH-
KarCyJTMpPOBaHHBIN BeO-CEPBUC, a TaAKXKe
KaK CKOH(UTYpUPOBAHHYIO OIepaInio
IUTSI KOHKPETHOTO TIPOTyKTa, OCHOBAaHHYIO
Ha criennbuIecKux TpeOOBAHUSIX KIMEH-
Ta, «pomnucaHHyto» B Metke RFID.

MopynbHocTb

MOI[yJ'[bHLIe CUCTEMbBI MOTIYT TUOKO
ananTupoBaTbCAd K USMEHAKOIMINMCA TPE-
0OBaHMSIM ITYTEM 3aMEHBI WU paclIupe-
HUs OTACJIBbHBIX Monyneﬁ, I1I09TOMY MO-
OYJIbHBIMH CUCTEMAMU MOXKHO 0omee Tno-
KO peryampoBaTb MNPOU3BOACTBECHHLIC
IIPOLECCHI B ClIydya€ CE30HHBIX KoJieOaHuit

W 9aCTO MEHSIONINXCST XapaKTePUCTUK
nponaykinu. [lonoGHbIe MOIYIM B paMKax
KoHHenuuu 3aBoma SmartFactoryKL
MOXHO H00aBJATh (M3MEHSTH) C TIOMO-
mpio TexHojorun Plug & Play 3a cuér
CTaHIAPTU30BAHHBIX TIPOTPAMMHBIX U all-
napaTHbeIX uHTepdeiicoB. JlodaBaseMbie
HOBBIE MOJYJIV aBTOMaTUIECKUN UIEHTH-
unmpyoTcs U MOTYT cpa3y UCTOIb30-
BaTbes yepe3 loS.

Hcxons m3 mepedncieHHBIX METO/IOB,
MOXHO C/IETaTh BBIBOI, UYTO PEBOJIOIIMOH-
HbIE TIPUJIOXKEHMS TTOSIBSITCS TJIABHBIM 00-
pa3oM B pesyibraTe oobeauHenust MKT ¢
TexHoJorusiMu ripousBoacTea u ACY TII.
[ 5TOTO TUTAHWPYETCS WCTIOIb30BaTh
Bo3MoxkHoctu CPS-1mmardopm u B cpen-
HECPOYHOU TePCTEeKTUBE aNanTUpOBaTh
WX B CHCTEMBI YIpaBIeHUs TPOU3BOI-
cTtBOM. JIJIsT MOCTVKEHUST HEMPEPBIBHOM
LIETT MHTETPALINN BCEX BUIOB MPOMYKIINH,
MMPOM3BOJACTBEHHBIX PECYypcoOB U TIPO-
U3BOJICTBEHHBIX CUCTEM B JOJITOCPOTHOIM
MepcreKTuBe NoTpedyeTcs 00bII0N 00b-
€M HayJYHO-UCCIIeN0BATeIbCKON pabOTHI.
K mpuoputeTHbIM HarpaBiIeHUsIM OyIy-
LIUX UCCIIEIOBAHUI MOXHO OTHECTU CO3-
aHWE CETeBBIX WJIM aBTOHOMHBIX TIOJI-
HOCTBIO OIIM(DPOBAHHBIX MIPOU3BOACTBEH-
HBIX cucTeM. B moirocpouHoit mepcrex-
TUBE OHU OYOYT COCTOSITH U3 COOTBET-
CTBYIOLIUX OMOIMOTEK (PYHKIMOHATBHBIX
CPS-kommnoneHnToB. KBaHTOBBIN CKauoOK
OyIeT BO3MOXKEH TOJIBKO B TOM CITyJae, ec-
JIA CYIIECTBYIONIEe 6a30Bble TEXHOIOTUU
OyayT pa3paboTaHbl B COOTBETCTBUH C TPe-
OoBaHUSIMU ycIoBUI TTpon3BoncTsa. [1o-
JTy9eHHBIE PE3yJIbTaThl: METOMBI, TTOIXOIBI,
HaunboJiee YCTIeIIHbIE TTIPUMEPHI U TIPOEK-
THI — TOJKHBI PACTIPOCTPAHSTHCS 110 BCEi
OTpaciu.

XoTs uccienoBaHus B paMKax KOHIIETI-
uvn Mupyctpun 4.0 B 3HAUUTETHHOM CTe-
e’y OyIyT pealn30BaHbI 3a CUET pecyp-
COB CaMoIii OTpaciu, B emie CylecTBYeT
MOTPEOHOCTD B GYHAAMEHTATHHBIX U I0JI-
TOCPOUYHBIX HccienoBaHusIX. OCHOBHBIE
TEMBI JOJITOCPOIHBIX UCCIETOBAHMNI MOXK-
HO 0003HAYUTH CIIEAYIOIIUM 00pa3oM:

1. Topu3oHTanmbHAss WHTETpaIus uepe3
CTPYKTYpHBIE MOIENTN OU3HeC-TIPoIiec-
COB.

2. HempepriBHast pa3paboTka uepe3 Bce
LIETIOYKHY TIOCTABOK.

3. BepTukanbHass UHTETpaIUs U CO3IaHNE
CETH OTIEJIbHBIX IIPON3BOJICTB.

4. HoBble connanbHble MHPPACTPYKTYPHI
Ha pabouymx MecTax.

5. TexHomoruu Knbephu3nIecKuX CUCTEM.
B unTepecax conmnanbHO OTBETCTBEH-

HOCTH HEOOXOMMO YBEJINIUTH BOBICUEH-

HOCTbD ITEPCOHAJIA B ITPOIIECCHI IIPOEKTUPO-

BaHMS UM IJIAHUPOBAHUSI MMPOU3BOJICTBA.
IMostomy mist CPS notpebytoTcst 0GHOB-
JIEHWE CUCTEMbl OpPraHM3aluK paboT, mo-
KpPBIBAIOIIMX BCe OM3HEC-TIPOLIECCHI, MO-
BBIILIEHUE MTPOU3BOIUTEILHOCTH TPY/Ia CO-
TPYAHUKOB, CO3IaHUE CUCTEMbI PA3BUTUSI
WHIMBUAYYMOB Ha TMPOTSIKEHUHU BCeit
KU3HU. U1 pelieHust 3TuX 3aaayd OyayT
MPUBJICUEHBI SKCTIEPTHBIE TPYIIIIbI, BKJIIO-
yaoliure B cebsi MHXEHEPOB, 9KCIIEPTOB
1o IT, IcUxo10roB, 3proHOMUCTOB, COLIM-
TbHBIX U MPO(EeCCUOHATBHBIX YUEHBIX,
Bpaueii U MPOEKTUPOBIIMKOB.

NMPUOPUTETHBIE OBJIACTHU
PA3BUTUSA

Wunyctpust 4.0 — c103KHAsS M1 KOMILIEKC-
Hast THUITMATHBA, KOTOPast OXBAThIBAET He-
CKOJIBKO YaCTUYHO MePeCceKatnImxcs 00-
nacreir. B oktsa6pe 2012 roma pabouast
rpynmna Muayctpuu 4.0 nipeacTaBuia repe-
YEeHb CPETHECPOUHBIX U IOJITOCPOYHBIX pe-
KOMEH/IOBAHHBIX UcCcenoBaHuil. [lanee
MPUBE/ICHBI pa3/ielibl, Tie 0003HAYCHA TT0-
TPeOHOCTh B U3MEHEHUU TMPOMBILICHHON
MOJIUTUKYU U OU3HEC-PELICHUSIX, KOTOPbIC
ObUIM PEKOMEHIOBAHbI KOMMCCHUEH [UIst
BHEJIPEHUSI.

1. CraHgapTusaums n oTKpbITbIE
CTaHAAPTbI AN HOBOW
APXUTEKTYPbI
B pamkax nnunmatusel Magyctpun 4.0

TIPOMBIIIUIEHHBIE TIPEATIPUSTUS TOTKHBI

OBITh 00ObEIMHEHBI B OOLIYIO CETh C MHTET-

PUPOBAaHHBIMU B HE€ CTPYKTYPHBIMU MOJIE-

JISIMU OU3HEC-TIPOIIECCOB. DTO MPOU30UIET

B TOM cJTydae, eclii OyayT pa3paboTaHbl U

BHEIPEHBI COOTBETCTBYIOIIINE OTPACTIeBbIE

crannaptel. OCHOBHOE BHUMaHWE pa3pa-

OOTUYMKM CTaHAAPTOB JOJKHBI YIOECIUTH

YCIIOBUSIM M MEXaHM3MaM oOMeHa nHQOpP-

Manueii. [TomHoe TexHUYecKoe omucaHue

U BHEJPEHUE 3TUX YCIOBUI B KOHIICTIIINT

YIIOMUHAETCSI B KAYeCTBE STAJIOHHOM apXu-

TEKTYpBl. DTAJIOHHASI apXUTEKTypa — 3TO

COBOKYITHAST MOJIENTb B3aMMOJIEICTBHSI KOM-

MMaHU-TIAPTHEPOB MIPU CO3TAHUU TIPOIYK-

LMW ¥ TIpenocTaBieHun yeayr. OHa ToK-

Ha TIOCTyKWTh OCHOBOM JIJIST CTPYKTYPUPO-

BaHWsI, Pa3BUTHS ¥ MHTETPAIINH TEXHOJIO-

TMYECKUX CHCTEM, COOTBETCTBYIOIIUX TPe-

6oBaHMsIM UHUIIMATUBE Mumyctpun 4.0.

CTpyKTypa 3TaJIOHHOI apXUTEKTYPHI TIPeIi-

cTaBieHa Ha puc. 1 B popme prtokeHU i

U CEPBUCOB MTPOTPAMMHOTO 00eCTIeYeHMSI.

Tak kaK CTpyKTypHast MOZeJTb OM3HeC-TIPO-

eccoB B Munmyctpuu 4.0 BKIIo4aeT B ceOst

pazHonpobUITbHbIE KOMITAHUU C Pa3Ind-

HBIMY OM3HEC-MOMEISIMU, POJTh TAJIOHHOM

APXUTEKTYPHI TOJIKHA TIOMOYb HUBEIUPO-

BaTh Pa3TMYHBIE IOIXOIBI K €MUHOMY TTPO-

CTA2/2018
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Cepaucbl Cepaucebl

buaHec-npouecchbl

PeLueHns
1 NPUNOXKEHUS

Komnunauusi v ceteBble (DYHKLNM, faHHbIE U MPOLIECCHI,
ynpaBnieHne yCTponcTBamm 1 cucTemMamia

YpoBeHb Tpe6oBaHus

[locTyn K pblHKam
11 N0Mb30BaTENAM

MpunoxeHus

Mnatopmb!
pa3paboTku
CEpBMCOB

NHTepHeT-nnaTgopmbl
CepBuUCoB

3HaHns
6U13HeC-HanpasneHnit
1 MPU0XeHNI

WNHTepHeT
CepBUCOB

MHTepHeT
BeLLen

[MoaknioyexHmne
(IPv6)

Puc. 1. 3tanoHHas apxuTeKTypa ans obbeauHeHns UHTepHeta Beweit u UHTepHeTa cepBuUCOB

meccy. [t aToro motpedyercss TOroBO-

PUTBCS 00 OCHOBHBIX CTPYKTYPHBIX TIPUH-

numnax, nHTepdeiicax 1 oOMeHe TaHHBIMU

MeXIy KOMIaHUSIMU-TIapTHEPAMU.

Ha puc. 1 4€TKO MOXHO BBIACIUTD Clie-

QyIoIe OJIOKY STAIOHHON MOJIETH:

® TIPOU3BOJCTBEHHBIE TTPOLIECCHI, CBSI3aH-
HbIe C 00paOOTKOM U JIOTUCTUKOIA;

@ ACY TII Ha Tpou3BOICTBEHHBIX TIpeI-
MPUSITUSX, TaKWe KaK YMHBIE YCTPOIi-
CTBa aBTOMATHU3AIINH, TIOJIEBBIE YCTPOIi-
CTBa, TTPOMBINITIEHHAS CETh, TTPOTPaM-
MUpyeMble JIOTHYeCKre KOHTPOJUIePHI,
WCTIOJTHUTENTbHBIE MEXaHU3MbI, MOOWITb-
HbIE YCTPOICTBA, CEpBEPHI, aBTOMATU3M -
poBaHHBIE pabovue MecTa, BeO-TPUIo-
KEHUSI U T. T1.;

® TIPUJIOKEHUs, DPa3BEPHYThIE B TIPO-
WU3BOJICTBEHHON Cpefie, CUCTEMBI cOopa
U XpaHEeHWSI TAHHBIX C TATYNKOB, TTOCTIe-
TTOBATEJIbHBIN KOHTPOJIb, HETIPEPHIBHBIN
KOHTPOJIb, OJIOKMPOBKH, TEXHOJIOTAIE-
CKUe TaHHbIe, MAlTMHHBIE MaHHbIE, 00-
paboTKa JTaHHBIX, apXUBUPOBAHUE, aHA-
JIU3 TPEHIOB, GYHKIVY TUIAHUPOBAHUST
U OTITUMU3AINY;

® TIPUJIOKEHUSI, WCIIOIb3yeMble OTHOM
unu Ooyiee KOMITAHUSIMU, HATpUMeEp,
OM3HEC-TIPOLIECCHl TIAHUPOBAHUS U
YIIPaBICHUST, MEXY3JI0OBOI JIOTUCTUKU
WJTY TIOZIEPKKU CTPYKTYPHBIX MOZETeit
YIIpaBJIEHUSI, BKITIOYasi COOTBETCTBYIO-
e MHTephenChl 1 MHTETPALIUIO C TIPO-
U3BOJCTBEHHOW CPENON;

® JlaHHbIe XKU3HEHHOTO IMKJIA TIPOAYK-
ta/u3nenus (PLM). Hammpumep, aTo Mo-
TYT OBITH JAHHBIE, TTOyYeHHbIE HETIO-

CPENCTBEHHO W3 TIPOU3BOJACTBEHHOTO
npouecca, YTOObI B JaJIbHENILIEM 3aI1a-
HUPOBaTh TpebyeMbIe pecypchl (000py-
noBaHUe U TiepcoHan). Ha ocHoBanum
9TOi1 MH(MOPMAIINY MOKHO TIOCTIeI0Ba-
TEJbHO ONTUMU3UPOBAThb MPOU3BOI-
CTBEHHBbIE MPOLIECCHl B YACTU UCIOJIb-
3yeMOro 000pyI0BaHUs1, SNEKTPUIECKUX
u TexHosornyeckux cpoiicts ACY TII.
Ipumep MPOM3BOACTBEHHON CUCTEMBI
NpuBeAEH Ha puC. 2 Ul TOTO, YTOOHI B
0o0mMx Yyeprax OOPUCOBATH TMPUHIIUIT
00beIMHEHUS PA3IAYHBIX TPEATTPUSATUI
C pa3HBIMU OM3HeC-TIPolleccaMy B dTa-

JIOHHYIO apXuTeKTypy MIHTepHeTa Beieit

u MlHTepHeTa cCepBUCOB.

B pamkax pazBuTusi MHULIMATUBBI « H-
nyctpuu 4.0» motpedyeTcst co3nath pado-
4yIO TPYIITY, OCHOBHOM 3a1a4eil KOTOpoi
OyAeT UCKIIIOUUTENIbHO paboTa Hall CTaH-
JapTU3alUel U CO3IaH1eM STAIOHHOM ap-
XUTEKTYPHI.

OCHOBHBIMU 3agadyaMM 3TON TPYIIITBI
OymyT:

1. IToctpoeHue 00111ero NOHUMAHUS LIEJIEH,
BBITOJl, PUCKOB U CTPATEIrMU CO3JaHUS
IOBEPUTEJIbHBIX OTHOLIEHUI MEXay
KOMIaHUSIMU-Y4acTHUKamu. PaboTty no

Mpou3BOACTBEHHbIE NPOLECCHI

MporpammHoe o6ecneyenue

E— p—
i

a5 %

—— T —
M0 ans ynpasneHns 6U3HECOM

MO ans ynpasneHus NpoayKLuei
MO Anst KOHTPONS W PErynMpoBaHus
\ )

JranoHHas apxuTekTypa
Wupyctpun 4.0

|

( )

06opynoBaHue

o pOBaHMe NPoAYKLMM

" v

Puc. 2. Mpumepbl MHTErpaLum NpeanpuATHIA C Pa3HbIMU GU3HEC-MOAENAMM C NOMOLLbIO 3TaNIOHHO

ApPXUTEKTYpbI

www.cta.ru
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Toprosbii nopTan (my6an4HbIi) Co6CTBEHHbIN CEPBUCHbIA MOpPTan

L1
Monb30Batenu Monb3osatenu .:-
ab A an
ArperauuoHHas
nnarcopma
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Puc. 3. Mpumep 31anoHHoil apxutekTypbl ana CPS-nnaropm

VKPETIEHUIO TOBEPUST JOKHBI B3STh Ha
cebst IpoheccoHaTbHbBIE aCCOITUAINN.

2. [ocTpoeHne CTPOHON TEPMUHOIOTHH
KJTIOUEBBIX TIOHSATUI C TIOCIEAYIONINM
BeintyckoM  «[toccapusi  Mupyctpun
4.0», B KOTOPOM OYIYyT ONMMCAaHBI YHU-
BepcaibHble (OCHOBHBIE, 0a30BbIE U
9TaJIOHHBIE) MOJENHU, CTAHAAPTHI IS
CEepBUCHOU apxuTekTypsl WHmycTpuun
4.0, ctaHgapTel 111 QYHKIIMOHAJIBHOM
aBTOMAaTHU3alMU, TePMUHOJIOTMYECKIE
CTaH/IAPTHI, TOHUMaHNE aBTOHOMHBIX U
CaMOOPTaHU3YIOIIUXCS CUCTEM, a TAKXKE
WX TUTAaHUPOBAaHUWE, SKCIUTyaTalus u
0€30IaCHOCTb.

3. Co3naHue KapThl CYIIECTBYIOIINX OpTa-
HOB CTaHOapTU3auu. Tekyiiue u ycra-
HOBJICHHBIE TIOJIXOBI K ABTOMATU3AIUN
9TAJIOHHOW apXUTEKTYpPhl OYyAyT 3aTeM
yKa3aHbl Ha KapTe. DTO MOXET CITYXKUThb
OCHOBOW JIJIST OLIEHKU MPOJICJIAHHOM pa-
OOTHI ¥ TUTAHUPOBAHWSI TTOCJIEAYIOIIETO
pasButus. [lpu co3maHum KapTel He-
00XonuMO O00paTUTh BHUMaHUE Ha
3¢ GEeKTUBHOCTh 3aTpaT U BPeMEHHBIE
orpanmyeHus. Heobxommmo mpuMeHnuTh
LIEJTOCTHBIN TIONXOMA IUIST JOCTUKEHMUS
pa3yMHOTO OaaHca MeXIy CTaHIapTHU-
3arueil 1 "HIMBUAYaTbHOCTBI0. CTPYK-
Typa U MOJEJb JTUIEH3UPOBAHUS JTOJTK-
HBI OBITh OTKPBITBIMU U TTPO3PATHBIMHU,
YTOOBI BCE 3aMHTEPECOBAHHBIE CTOPOHBI
MOTJIM y4aCTBOBAaTh B pa3paboTKe U MC-
TOJIb30BAHUY CTAHAAPTOB.

4. Coznmanue coobmectsa MamycTpuu 4.0,
COCTOSIIIIETO U3 MPEICTABUTENEH pa3HBIX
KOMTIaHW#, 3aMHTEPECOBAHHBIX B TeX-
HUYECKOU peann3aliu 3TAJIOHHOU ap-
XUTEKTYPBI ¥ CTIOCOOHBIX PabOTaTh HAll
Hell B TOJITOCPOYHOI MIEPCIIEKTUBE. DTO

moTpedyeT BEIOOpA MOAXOASIIEH Moe-
JIA TULIEH3UPOBAHMSI, TIPABUIT COOOIIIe-
CTBa, OLIEHKW KOMIIETEHIINN 1 MOTUBA-
MY yIaCTHUKOB paboyeii TPYTIIIbL.
5.Pabouas rpymnma Takxe peKOMeHIyeT
co3naTh (arMaHCKue MPOEKTHI C IIe-
JIBIO IGMOHCTPAIINY YCTIEIITHOTO CO3/1a-
HUSI U PA3BUTHST STAIOHHBIX aDXUTEKTYP
WHXEHEePUHU TIOJTHOTO IUKJIA, YIIpaBJe-
HUS IPOU3BOACTBEHHBIMU TIPOLIECCAMU
B peaJTbHOM BpEMEHU 1 KOHTPOJISI BBICO-
KOIWHAMUYIHBIX TEXHOJIOTUUECKUX TIPO-
1IeCCOB.
3adaua
ConmkeHre pa3TUIHBIX YCTOSIBIIUXCS
B3IJISIIOB HA BEIU B CIIEAYIOMNX chepax:
® TIPOU3BOICTBO, MAIIIMHOCTPOEHUE, TEX-
HOJIOTUY TIPOU3BOIICTBEHHBIX TTPOIIECCOB;
@ CpeJCcTBa aBTOMAaTU3AIINM;
® UT u npombliliieHHBIN MHTEpHET Be-
Ieit.
Ilapaduema
B pamkax konuenuuu Mugyctpuu 4.0
TOIPa3yMeBaeTCsI COTPYTHUIECTBO MEXKITY
KOMTIAaHUSIMUA-TIPOU3BOAUTEIISIMU 000pY-
TIOBaHUSI, THXXEHEPHOI aBTOMAaTU3alINY 1
nporpaMMHOro obecriedeHusi. [lepBbim
1arom OyJeT co3gaHue obOuieir 6a30Boit
TepMuHoOyoruu. [loaTomy st cyiie-
CTBYIOIIMX CTAaHAAPTOB HEOOXOAMMO 00-
001IIeHMe 1 BKITIOYEHUE B HOBBII TJI00ATb-
HBII TEPMUHOJIOTUYECKUI aTanoH. Takast
STAJIOHHASI APXUTEKTypa HE MOXET Pa3BU-
BaTbCs B HUCXOJSIIIEM TTOPSIIKE, TaK KaK
TMOHAMOOUTCSI WHTETpaIusl HECKOJTbKUX
Pa3TUIHBIX TOYEK 3PEHMST ¥ TAKOU TTOIXO.
3aIMET CIIUIITKOM MHOTO BPeMEHU, TI03TO-
My OHa JIOJDKHA pa3BUBATHCS MTYTEM «IIPHU-
paIBaHUs» HOBBIX 3JIEMEHTOB TIPU YCIIO-
BUU COXPAaHEHWSI aKTyaJbHOCTU U CTa-

OMITLHOHCTU WHTepGhEicOB B3aUMOMIEl-
CTBUS B T€UEHNE MHOTHUX JIET.
Pexomendyemuvie deticmeus
B pamkax 3Toli mapagurMbl TIpoOIlecC
CTaHIAPTU3AINHT MOXET IMPOTEKATh TOpa3-
no obictpee. HyxkHO OyaeT TOJBKO BbI-
CTPOUTH CUCTEMY TOBEPUST MEXIY KOMIIa-
HUSIMHU-Y4YaCTHUKAMU B paMKaxX dTaJOH-
HOI apXUTEKTYpPbI U IPUMEHEHUsI HOBOM
tepmuHooruu. Ha puc. 3 mpuBenena sra-
JIOHHAST apXUTEKTypa Kubeppusnieckou
CHCTEMBI.
IIpumepot
® OmKpbimyle onepayuoHHble CUCMeMbl: B
ciaydae Linux coobiiectsa, Ou3Hec, Ha-
YIHO-UCCIIEIOBATETbCKIE YIPEXKICHMUS,
Bkimovaromue 6oiee 2000 pazpaboTun-
KoB B Oosiee yeM 100 cTtpaHax, pa3Bu-
BaIOT W TIONIECPKUBAET ONHY U3 CaMbIX
YCIIEUTHBIX B MUPE OTIEPAIIMIOHHBIX CH-
CTeM.
® OmKpvimole UHCMPYMeHMbl pa3pa6OmMKU:
coobmecTBo 6ojee yem u3 1500 paspa-
0OTYMKOB ¥ MWIJTMOHOB MOJTb30BaTeNei
pa3pabaTbiBaeT TPOTpaMMHOE obec-
TeYeHre ¥ He0OXOIUMbIE TTIPUIIOXKEHMSI.
© OmKpbimas KOMMYHUKAUUOHHAS UHPPa-
cmpyKkmypa: TeXHU4ecKast 1 opraHu3a-
LMOHHAsT MOKYMEHTAlUsI, OITyOInKO-
BaHHas yepe3 MHTepHET-Cc0o00IIIeCTBO,
HaunHast ¢ 07.04.1969. [Iupokoe mpu-
MEHeHUe ITOU MOKyMeHTauuun pakru-
YECKU TPEBPaTUIO €€ B CTaHIAPTHI.
B xauecTBe mprMepoOB MOKHO TIPUBECTH
uHTepHeT-TIpoToKOa (TCP/IP) u mpo-
TOKOJI 3JIEKTPOHHOI 11ouThl (SMTP).

2, YnpaeneHue KOMMIEeKCHbIMU

cucTemamm

[Mponyxkins mpeArnpusiTHil U CBSI3aHHbBIE
C HUMU CHCTEMBbI CTAHOBSATCS BCE Oosiee u
0oJ1ee CIOKHBIMU. DTO pe3ysIbTaT yBeamde-
HUSI GYHKITMOHATBHOCTY TIPEATIPUSITHH, 32
CUET YEeTO PaCIIUPSIETCS] aCCOPTUMEHT BbI-
IMycKaeMOl TIPOMYKIIUU, TIPEIbSIBISIIOTCS
0oJtee BBICOKME TPeOOBaHUS K IMTHAMUYHO-
CTU TIOCTaBOK, WHTETPAllMU Pa3TUIHBIX
TEXHUYECKUX TUCIUTUIMH U OpTaHU3aIni,
a TakXKe CTPEeMUTEIbHO MEHSIOTCST (DOPMBI
COTPYIHUYECTBA MEXIYy Pa3HBIMU KOMIIa-
HusMU. MonenupoBaHue TPON3BOACTBEH-
HBIX TIPOLIECCOB MOXKET CTaTh KITIOUYEBBIM
WHCTPYMEHTOM KOHTPOJIST PACTYILEH CIIOXK-
HOCTU TIPOW3BOJCTBA B LIesIoM. BupTyasb-
HBbIE MOJEU ITUX TPOIIECCOB SIBISIIOTCS
TPENCTaBIEHUEM PeaTbHOTO WU TUTIOTe-
TUYECKOTO CIIeHapus (PYyHKIIMOHUPOBAHUS
TIPETPUSITASI, KOTOPbIe BKIIIOYAIOT B ce0sT
TOJTBKO T€ ACTIEKThI, KOTOPBIE MMEIOT HEeTIO-
CPEACTBEHHOE OTHOIIIEHYE K IIPOMBIIIIIEH-
HoMy mpou3BoncTBy. CosmaHue momeneit
TIPOM3BOJICTBEHHBIX ITPOIIECCOB SIBIISIETCS
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BaXKHOI CTpaTerneil pa3BUTHUs B IN(MPOBOM
MUpe U UMeeT LIEHTPAIIbHOE 3HAYeHUE TSI
koHuenunu Mumycrpum 4.0.

CyIIecTBYIOT MOZIETN IBYX BUIOB, Y X
MIPUHIUTINAIBHOE OTINYUE MOXET OBITh
OTIMCAHO CIIEAYIOIINM 00pa3oM:
® Mopnenu TUIaHMPOBaHUS KOMITTIEKCHBIX

CHCTeM, KOTOpble 00eCTIeunBalOT MPO-

3pavHOCTb MPOIIeCcca OPTaHU3ALINH TIPO-

W3BONCTBA U CO3MAaHUST NOOABICHHON

croumoctu. [Ipumepom Takoit Moxenu

MOXeT cTaTh (PYyHKIIMOHATbHAS CXeMa,

WCTIONb3yeMast MHXXEHEPOM TSI TUTaHU -

pOBaHUS IPOU3BOICTBEHHBIX TIPOIIECCOB

U QYHKIWIA [T yIOBIETBOPEHUS TPeOOo-

BaHWI1, IPEIBSIBISIEMBIX K CUCTEME.

o [loscHuTenbHBIE MOMETU, KOTOPbIE
OTUCHIBAIOT CYHIECTBYIOIINE CUCTEMBI
JUTST U3YYeHUST U OTJIAAKU HOBBIX TIPO-
WU3BOJICTBEHHBIX MTPOIIECCOB. DTU MOJIE-
JI OOBIYHO UCTIOB3YIOT IUTST PA3TIMYHBIX
cnioco0oB aHanuza. Hanpumep, moze-
JIMPOBAHUE MOXKET OBITh UCTIOTH30BAHO
JUTST pacuéTa SHepromnoTpediIeHus Ha
TPEATNIPUSITANA VJIM TIPOBEPKU TeX WU
WHBIX TIPOEKTHBIX pereHuii. Takum 00-
pa3oMm, LMbPOBOI MUP B 3HAUUTEJIbHOM
Mepe BIIUseT Ha IU3aiiH MoJesiell Mupa
peasibHOTO, U HAa00OopOT. ToT (hakT, 4YTO
MOJIeJTN, KaK TIPaBWIIO, comepxkat dhop-
Maau30BaHHOE OIMCaHWe, O3HAYaeT,
YTO OHU MOTYT OBITb 0OpabOTaHbI KOM-
MBIOTEPOM, a, CJIEIOBATETHHO, KOMITHIO-
TEPBI MOTYT B3SITh Ha Ce0sT BHITIOJTHEHE
HEKOTOPBIX PYTUHHBIX MHXEHEPHBIX 3a-
Ja4, HaIIpuMep, BBITIOJIHEHNE PACUETOB
WU HEKOTOPBIE TTOBTOPSIIONINECS Aeii-
ctBusi. OMHUM W3 TJIABHBIX TIPEUMY-
IECTB MOJEJE SBIIeTCS TO, YTO OHU
TO3BOJIIIOT aBTOMATHU3UPOBATh JIeii-
CTBUSI, 1O 9TOTO BBITIOTHSIBILIUECS BPYI-
HyIO, U TiepeBecTr B LMGPOBOI MUp
orepalny, OCYIECTBIISIBIIUECS paHee B
peaylbHOM TIPOU3BOICTRE.

Mopnenu coaepxar B ce0e OrpoOMHBIN
MOTeHIINAJ, ¥ HE TOJbKO B paMKaX KOH-
uernuuu Mamyctpuu 4.0. Hanmpumep, oHn
TTO3BOJISIIOT CHU3UTH PUCKU Ha dTare Mpo-
eKTUPOBAHUS 32 CIET paHHETO OOHapyXe-
HHUS OIIMOOK M BepupuUKanuu TpeboBa-
HUH, TIPEeIbIBISIEMBIX K cricTeMe. Takke
Ha 3Tare MOJEIVPOBAHUS TIOTYyIeHHbBIE
NMAaHHBIE MAIOT BO3MOXHOCTH COBEPIICH-
CTBOBATb MaTeMaTUYECKNE METOIbI OTITHU-
MU3alU¥ TTPOU3BOICTBA U OM3HEC-TIPO-
11eccoB. B cBoio ouepenn, MOSICHUTEIbHbBIE
MOJIeJI OTMCHIBAIOT B3aMMONENCTBUE B
peasibHOM MUpe U OYyIyT MOJIe3HbI Ha Ta-
e pa3paboTKU W TPOEKTUPOBAHUS ISt
MpOBEPKU 0003HAUYEHHbLIX 1ieseit. B Oymy-
1IeM OHU CTaHYT UCITOJIb30BAThCS B TIPO-
11ecce TMPOM3BOACTBA C IENbIO MPOBEPKU

€r0 COCTOSTHUSI, JJISI OTIEPATUBHOTO BBI-
SIBJIEHWSI W3HOCAa TPOU3BOACTBEHHOTO
000pynoBaHUs U APYTUX HapyIIeHWH 6e3
HEOOXOIMMOCTH OCTAHOBKU TPOIIECCOB.

3anauu ¥ HA3HAYEHHE MO/IETNPOBAHMUS

B pamMkax kKonnemmu Nuxycrpun 4.0

3aodaua

Ha manbix u cpegHUX MpeanpusTUASIX
(MCII) 1o cux 1mop UCIoIb30BaHNUE MOJIE-
JIelt UTsT HACTPOMKY M ONITUMU3AIIUY TIPO-
1iecca He SIBJISIETCS] CTAaHAAPTHOM MPaKTU-
koii. [ToaToMy OmHOI W3 IMaBHBIX 3amady
st Uamyctpun 4.0 GyzmeT mommyisipu3aiust
MOTeHIMaIa MOJIeJIell B MHKEHEPHOM CO-
00111eCTBe TSI BHEAPEHUSI COBPEMEHHBIX
METOJIOB ¥ WHCTPYMEHTOB MOJEINPOBa-
HWSI, ONTUCBIBAIOIINX PEATbHBIE CUCTEMBI B
BUPTyasTbHOU cpezie. CyIIecTByeT HeCKOIb-
KO CIIeHapMeB, TPYIHO TTONIAIOIINXCS MO-
NeTVPOBAHUIO, HAMPUMEpP, XUMHUUYECKUE
peaxuuu B TIpoliecce MPOU3BOACTBRA U T.11.

Ilapaduema

ITonavany paspabotka mojenei s
Wnnyctpuu 4.0 OyneT 3HaYUTETHHO 10PO-
K€ TI0 CPAaBHEHMIO C TEMU TTOIX0IaMU, KO-
TOpBIE MOJEINPOBAHNE HE WCIIOTH3YIOT.
DTO 00BICHSAETCS TEM, UTO ACUCTBUS TIO
CO3MIaHUI0 OOABIEHHOW CTOMMOCTH TIepe-
HeceHbI Ha OoJiee paHHUE CTaIuu IPoIiec-
ca ISt TOTO, YTOOBI COKPATUTh PACXOIbI B
peaTbHOM TPOU3BONCTBE. DTOT TOIXOM
cpasy yBeIMYMBAeT 3HAUMMOCTb YKOHO-
MHUYecKoi 3(DHEKTUBHOCTU MOJETNPOBA-
Hust. OTBeT, OYEBUIHO, 3aBUCUT OT THUIIA
ousHeca. Kommnanuu 6osiee CKIIOHHBI TTPU-
HSITh BBICOKME HauyaJIbHbIE NHBECTULINY B
oTpaciisix ¢ OOJbIIMMU 00BEMAMU TIPO-
WU3BOJCTBA (HAIIPUMED, B aBTOMOOMITLHOM
MPOMBIIIJIEHHOCTA) WJIM OTPACisIX CO
CTPOTUMU CTaHAApTaMU O0e30TaCHOCTHU
(HampuMep, B CEKTOpe aBUOHUKM). OHU
MeHee CKJIOHHBI K MHBECTULIMSIM B TIPO-
M3BOACTBO HEOOJbIINX OOBEMOB WU B
MPOU3BOJCTBO OTIEIbHBIX IPOMYKTOB.
[IpoueHT 3aTpaT, CBSI3aHHBIX C TPOTUBO-
neiicTBreM B cdepe KITMEeHTOOPUEHTUPO-
BaHHBIX ACUCTBUIA U AEUCTBUIA, HE3aBUCHU-
MBIX OT KJIMEHTA, TAKXKe UTPAET BAXKHYIO
pOJIb B 9TOM OTHOIIEHUHU. DTO KITIOY K yC-
Texy MojeJsieli, KOTOpble MOJKHBI OBITh
pa3paboTaHbl 5KOHOMUYECKU d(PheKTUB-
HO W TPONYKTMBHO HCIIOTb30BAHBI HE
TOJIBKO Ha CTaIU IPOEKTUPOBAHUS, HO U
Ha TIOCJIEMYIOIINX ITAIax, B TOM YKCiIe Ha
arare onepanuu. MogeaupoBaHue U CU-
MYJISIIIVST MOTYT OCYIIECTBIISITHCS TOIBKO
KBATM(UIIMPOBAHHBIMYU CTIETIUAIACTAMMU.
IToaToMy BaxkHO, YTOOBI KOMITAHUU ObLINA
B COCTOSTHWU YIOBJIETBOPUTD MTOTPEOHOCTH
9TUX KCTepTOB. B HacTosIIee Bpemst co-
TpyaHuku MCII B MammHOCTpOCHMH,
obyafaone KOMIeTeHIIel B TaHHOM

00JIacTH, DPACIIEHUBAIOTCSI KaK <«TUKW».
Haxkoner1, 11e0CTHBIN TIOAXON MOKEH
OBITH IPUHSAT K BBEIEHUIO B MOZIETTMPOBA-
Hue st Manycrpum 4.0. Bo-niepBbIx, He-
00X0IMMO O0paTUTh BHUMAaHUE Ha TIPO-
WU3BOJICTBEHHYIO CUCTEMY U BBITTYCKAEMYIO
TPOAYKITUIO, C TOUKHU 3PEHUST OCHAIIIEHUST
MOMYJIBHBIMM KOHCTPYKIIMSIMU W 0bec-
TIeYeHUST YUYACTHS PA3TUIHBIX AUCITUTUTIH
(HampuMep, MPOU3BOJACTBEHHASI U aBTO-
MaTU3MpPOBaHHASI MHXEeHEpUs 1 HHGHOP-
MaIllMOHHbBIE TEeXHOJIOTHUM). Bo-BTOpPHIX,
dakTrUeckoe pa3BUTHE WHXKXEHEPHBIX U
TPOU3BOACTBEHHBIX TIPOIIECCOB Ha MpeJ-
TPUSITUN JOJIKHO OBITH pACCMOTPEHO Ha
WHIWBUAYaTbHOU OCHOBE. B-TpeThux, Mo-
nenvpoBaHue TpebyeT 3dGheKTUBHOTO
MIPOrPaMMHOTO O0OecCTIeuYeHUsI, ONTUMU-
3MPOBAHHOTO W aJalNTUPOBAHHOTO IS
TOro, YTOObl 00ECneYnuTh HEOOXOAUMYIO
(QYHKIIMOHATBHOCTD U UHTETPALIUIO C CY-
MIECTBYIONUMYU WHCTPYMEHTAMU U TIPO-
1eccaMu.
Pexomenodyemote deticmeus
@ DKCIIePThI ¥ aBTOPBI CO3MAHMS MHUIINA-
tuBbl MHoyctpun 4.0 peKOMEHIYIOT
co31aTh pabouylo IpyIIy, KoTopas 0y-
NIET UCCIIEI0OBATh NCKITIOUUTETHHO MOJIEe-
JIMPOBaHME KaK CPENCTBO YIIPABICHUS
CJIOXXHBIMM CUCTEMaMHU (B YaCTHOCTH, B
chepe mammHocTpoeHus ). [lepen Heit
OyIyT CTOSITH CEYIONINE 3aa9n: TIPO-
BellcHUE PEeIpe3eHTATUBHOTO OIpoca
IUTST BBISIBIIEHUSI HAaUOOJIee aKTyaTbHBIX
MOTpeOHOCTEN B 00J1aCTU MOJEIUPOBA-
HUS U Cy>KeHUe TIPeIMEeTHOU 001acT ¢
HanboJiee BAXXHBIMU acTIeKTaMM B TIIa-
He peain3aluy, OOMEH ITOJTOXUTEIb-
HBIM OTTBITOM, OCOOEHHO CPEIU MaJIbIX
U CpeTHUX TIPEITIPUSITUH, C LIETbIO pac-
TpocTpaHeHUsT THGOPMAIIUU O MOJIEITH -
poBanuu. [loTeHIIMATbHBIE TEMBI TAKO-
ro oOMeHa: MOIYTbHOCTh, BUPTYaJIbHBI
crapran u uudposoii 3aBoa. Kpome to-
T0, Ha TAKUX JUCKYCCUSX MOTYT 00CYX-
JAThCST BOMTPOCHI MUTPALIMOHHOM cTpa-
TETUU 1 TIpeoioieHus bapbepoB. Takke
pabouue TPYNIbl JAODKHBI TTOOUIPSITH
Cco3JlaHWe PA3TUIHBIX OObeAMHEHUH
TOJTh30BaTeNe, TTPUMEHSIONINX KOH-
KPETHBIE TEXHOJIOTUN WJIN TTPOAYKIINIO
KOHKPETHBIX TTPOU3BOIUTENEH C IIETTBIO
TOCTVKEHUST JIYUIIeT0 B3aMMOTIOHUMA-
Hus. [Ipy 3TOM BHUMaHHWE MOJKHO
OBITH CKOHIIEHTPUPOBAHO HA IIEJIEBBIX
Tpymnmax, 3aHUMAIONINXCS pPeaTbHbIM
TIPOUM3BONICTBOM, JIJIST ONTUMU3AIINH pe-
LIeHus ux 3anady. Takxke HeoOXonumo
MMPOBOJUTH aKIINU TT0 TTOATOTOBKE, TO-
BBIIIIEHUIO KBaIMGUKALIMU U HeTpe-
PBIBHOMY OOYyYeHUIO B chepe MOIeTn-
POBaHUS Y MHXKEHEPHBIX CUCTEM. DTO
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BKJIIOYAET B CE0S1 U MEPBI MO OOYYEHUIO
MOJIOIBIX MHXXEHEPOB, U MEPHI TI0 He-
MPEPHIBHOMY OOYUEHUIO Y TIOBBIIICHUTO
KBaTMGUKAIUY TSI UX 00JIee OTIBITHBIX
koJuter. [1pu 3TOM TemaTHKa O0ydeHMsT
TTOJIKHA COOTBETCTBOBATH TPEOOBAHUSIM
TIPON3BOICTBEHHBIX KOMTIAHU.

@ Pabouas rpymnma Takke peKOMEHIyeT
coznaHue GprarMaHCKUX TTPOEKTOB IS
Ppa3BEPTHIBAHMS U TECTUPOBAHMSI CYIIIE-
CTBYIOIINX METOZOB U CPENICTB MONEIIH-
pOBaHUS TSI NEMOHCTPAIIUN VX IIEHHO-
CTU B MacCOBOM TIPOM3BOJACTBE U
00pabaThIBalOIIEl TIPOMBIIIIIIEHHOCTH.

3.MpepocraeneHme

LUMPOKOMNOJIOCHOMW CBAA3HU

ANS NPOMBILUIIEHHOCTHU

[Tpu moBcemectHOM BHeapeHun CPS-
CUCTEM TIOTpeOyeTCsT 00eCIIeUnTh CETeBYIO
UH(PACTPYKTYpPY 11l oOMeHa uHdopma-
et B ropasmgo OOJbIIMX 00bEMAx U C
JIYIIIUM KauyeCTBOM, YeM B CYIIECTBYIO-
IIAX CEeTSIX CBSI3U, TTOITOMY OCHOBHBIM
TpeboBanueM mist Muoyctpuu 4.0 6ymer
COBEPIIEHCTBOBAHNE CYIIECTBYIOIINX Ce-
Teit st obecrieueHrs HaEXXHOCTH, TIOJIO-
CHI TIPOTTYCKAaHUsI, Ka4ecTBa 00CTyKMBa-
HUS ¥ TIOBCEMECTHOI JoCTymHOCTH. B co-
OTBETCTBMU C peKoMeHnanusmu Hatmo-
HanbHOTO [T-cammuTa, TIpencTaBiIeHHBI-
mu B ExeromHmke umdpoBoit uH(ppa-
cTpyKTypHI 3a 2014 rom, MMpPOKOIOI0C-
HbIll UHTEpHET MOIKeH BBOMUTLCS B Mac-
COBOM MaciiTabe, Kak BHyTpu [epmanuu,
Tak u Mexnay [epmaHueit u e€ ctpaHamu-
mapTHEépamu. Bricokas akcruryaTaliioH-
Hast HAAEXHOCTh IHUPOKOIIOTIOCHOTO 0~
CTyIla MMeeT pelllarolliee 3HaYeHUe IJIst

MaITUHOCTPOCHUST ¥ aBTOMATU3ALINK WH-

JKEHEpHBIX 3a1a4. [apaHTrupoBaHHOE Bpe-

MsI 3a[IeP>KKU TIepenaurl JaHHbBIX W YCTOM-

YUBasI CBSI3b SIBJISIIOTCS KITIOUEBBIMU TTapa-

MeTpaMU, TaK KaK OHM OKa3bIBAIOT HETIO-

CPEeINCTBEHHOE BIUSHUE HA MPOU3BOIU-

TEBHOCTH NpuitoxkeHuit. [Ipu aTom cete-

BbI€ OTTEPAINH TOJIKHBI MAKCUMAJIEHO CO-

OTBETCTBOBAThH TPeOOBaHUSM OU3HECa, Ta-

KUM Kak:

® eVHbIe U CBSI3aHHBIE TPeOOBaHUS K
YPOBHIO 00CTy>KBaHUsI aDOHEHTOB;

@ JIOCTYITHOCTb U TapaHTUPOBAaHHASI TIPO-
WU3BOIUTEBHOCTD U TTOJIOCA TIPOITyCKa-
HUST;

@ TIoIIepKKa OTIAKK KaHAJIOB TIepeiaun
JMAHHBIX, a TAKKe TIPEIOCTaBIeHUE CO-
OTBETCTBYIOIINX TEXHUIECKUX CPEICTB;

@ obecrieueHNe NOCTYITHOI/TapaHTUPO-
BaHHO MOIIIHOCTH TpadrKa;

® SMS-yBemoMIICHUS O JOCTaBKe ISt BCEX
OIepaTopoB MOOMITBLHOI CBSI3N;

® CTaHAApTU3UPOBAHHBIE WHTEPQEHCH
MPOTPAaMMHBIX TPUIIOKEHUH, HEOOX0-
IVMBIe NJIST TIOKPBITUST BCEX TIpoBaiine-
PoB;

@ yrpaBiieHue Tapudamu;

@ yIpaBJieHUe CTOMMOCTBHIO KOHTPAaKTOB
MOOUJIBHOM CBSI3U;

® JIOCTYIMHBIN IN1I00ATbHBIN POYMUHT;

@ IIMPOKOE PACTIPOCTPaHEHNE BCTPOECH-
HBIX CUM-KapT;

@ CITyTHUKOBAS CBA3b B TeX palioHaX, rae
OTCYTCTBYET ipyTasi (HarpumMep, B MaJio-
HaceJIEHHBIX 00JIacTsX).

DT1a 6a3oBast THPPACTPYKTypa HEOOX0-
nrMa He TorbKo st Uunyctpuu 4.0, HO 1
17151 Bcex CPS-npuoxkeHuit Bo Bcex 00J1a-
CTSIX TIPOMBIIIUIEHHOCTH.

IIpencraBneHHbIe MCCIEIOBAHUS BETy-
IIUX CTICIIMATCTOB JIUIITHUH pa3 momuep-
KUBAIOT IIUPOKME BO3ZMOKHOCTU UHTETPa-
1INV MCKYCCTBEHHOTO WHTEJJIEKTa, TIPO-
MbIieHHoro MiHTepHeTa Beteit u kubep-
(u3MIecKrX TEXHOJIOTUI B paMKax MHU-
muatuBel Munmyctpun 4.0. Lundposas
TpaHchopmaIus Ha 6a3e HOBBIX TEXHOJIO-
Uil TpeOyeT co3MaHusT HOBBIX CTAHIAPTOB
U CEPBUCOB, MOCTYITHBIX MPAKTUIECKHU B
peXumMe peaTbHOTO BPEMEHH, C TIOAIePK-
koii CPS-npuioxeHuii s BepTUKAIb-
HOU ¥ TOPU30HTAIbHOM nHTerparmu. [lo-
MUMO TIPUBEIEHHBIX TPEOOBAHMI K TPAHC-
dopMan MPOM3BOACTBA ITO-TIPEKHE-
My OCTa€Tcs aKTyaJIbHOU 3amava obec-
reyeHus1 KubepOe30macHOCTH TPOMBIIII-
JICHHBIX 00beKTOB. Ha cerogHs onuH u3
KJTIOUEBBIX (DAKTOPOB yA3BUMOCTU —
o01mmasi HuU3Kas KyJabTypa IPOIECCOB
obecrnieueHust kubepbezonacHoctu. Ha
MPOMBIIIJIEHHBIX TIPEANPUATUIX TpeOy-
eTCsI OlleHKa KIIOYEeBBIX PUCKOB, obec-
reyeHre 0e30MacHOTO yIPaBIeHUST Olle-
panusMu, KOMITIEKCHBIN aylInT, COTJIAcO-
BaHHOE U 3(peKkTuBHOE COOI0IeHE TTO-
JINTUK O€30TTaCHOCTU, TOCTYITHBIX UHCTPY-
MEHTOB KOHTPOJISI 1 OOHAPYKEeHUST yTPO3.
06 5TOM TOHIET peub B CIEAyIOIIeit
craTtbe HuKia. ®

ABTOp — COTPYAHUK
¢upmbl MPOCODT
TenedoH: (495) 234-0636
E-mail: info@prosoft.ru

B cmamve ucnoav3osamsl mamepuansi
Huoycmpuanvroeo HayuHoeo uccaedosa-
menbckoeo anvauca: forschungsunion.de.
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