2019 DJIEKTPOHHbBIM CEOPHUK TPYIOB MOJIONBIX CIIEIJMA/IMCTOB

HOJIOLKOI'O I'OCYAPCTBEHHOI'O YHUBEPCUTETA

YK 339.9

TEOPETHYECKHUE ACIIEKTBI KATEI'OPUU YETBEPTAS TPOMBIIIJIEHHASA PEBOJIIOLIUS

A.U. TAHBKOBA
(Ilpeocmasneno: E.B. BOT/JAHOBA)

B cmamue npedcmasnenvt pe3yrsmamul uccie008anus. NOHAMUS YeMBePman NPOMbILUIEHHAS PeBOTIOYUS.
Buisignenvl obujue npunyunsi, coomeemcmsyiowue oannou kamezopuu. Ilpoananusuposansl Kiouesvle xapakme-
PUCMUKU PACCMOMPEHHBIX NOOX0008 K ONpedeneHuio CYWHOCMU Yemeepmoll NPOMbIULEHHOU PeOTIOYUU.

B Tabnune 1 npeacraBieHbl TEOPETHYECKUE MOAXOBI PA3INYHBIX ABTOPOB OTHOCHTEILHO KaTETOPHUH YET-
BepTast IPOMBIIIICHHAS PEBOJIOIHS.

Tabmmma 1. — TeopeTmdeckiie OCHOBBI Y€TBEPTON MPOMBIIIIICHHOW PEBOTIOLINH

ABTOp nojxoaa

CymHOCTh NOJX0Aa

3HAYMMOCTh noaxoaa

J1. Aakep

YerBepTast IPOMBIIIICHHAS! PEBOJIIOLHS IPEACTABISIET CO-
0011 00beAMHEHNE IPOMBIIITICHHOCTH U U(PPOBBIX TEXHO-
JIOTHH, TPUBOJIAIIEE K CO3AAHUIO (D POBBIX NPOU3BOICTB
WM yMHBIX 3aBOJOB M (abpHK, TIe BCE YCTPOWCTBa,
MAIUHBI, TPOAYKIMS U JIFOAU OOIIAIOTCS MEXIy cOO0OM
HOCPEJICTBOM IU(POBBIX TEXHOJOTHH M MHTEPHETA.

3HAYMMOCTh TEOPETUYECKOTO ITTOAXO0/a
3aKJIF0YacTCs 00O0OIIEHHOM MMOAX0AC K
OTIPENICNICHUI0 YETBEPTON MPOMBILICH-
HOM PEBOJIOLUH.

O. bpunitondccon

Wunycrpus 4.0 — npou3BOACTBEHHAs CTOPOHA, SKBHUBa-
JICHTHasi OPHEHTUPOBAaHHOMY Ha ToTpebuTeneit «HTep-
HETY Bellei», B KOTOPOM IpeAMETHI ObITa, OT aBTOMOOU-
JIel 10 TOCTEpOB, OYIyT MOAKIIOUEHH! K VIHTEepHeTY.

3HAaUYNMOCTh TEOPETUYECKOTO MOJX0MAA
3aKJII0YaeTcsl B OOpallleHnH Hay4dHOTO
BHIMAaHUS Ha MOTPEOUTENs B CHCTEMeE
«IIPOU3BOJCTBO» — «IH(PPOBBIE TEXHO-
JIOTUI»

K. I1Isa6

Wunycrpus 4.0 xapakTepusyeTcsi COUETaHHUEM TEXHOJO-
THH, KKOTOPBIE Pa3MBIBAIOT IPAHUIIBI MEXIY (PH3NIECKOH,
1 poBoit u Grosoruueckoit chepamm»

B naHHOM TEOpPETHYECKOM MOIXO0JC
CKOpee pedb O CUMOMO3e HECKOJIBKUX
SIBIICHUHN, Cpemu KOTOPBIX poOOTH3a-
IIUs1 — JIMIIB OJTHO U3 MHOTHX.

E. I1. T'oy6xoB

Wupycrpus 4.0 — 3T0 Tak Ha3bIBaEMBIH «IPOEKT Oyny-
[Iero» HEeMEeIKoro (eaepa’abHOrO MpPaBUTENBCTBA. JTO
CTpaTerMyeckuil MiaH pa3BUTHS SKOHOMUKHU ['epmaHumy,
MpeIyCMaTPUBAIOIINK COBEpIICHNEe MPOphIBa B 00IacTH
nH(OPMAIMOHHBIX TexHoJoruil. Ho B ominume, Hampwu-
Mmep, ot CLIA, rae pazBuatot [ T-TexHOIOTHH B CTOPOHY
COLIMAJIBHBIX CETEH, pa3BIICUCHUN, KOMMYHHKAIIMMA, HEM-
Il CTaBSIT 3a/a4y NOAKIIOYESHUS K CETH IPOMBIIUICHHOTO
000pyJOBaHUS U LEIBIX TPOH3BOJICTB.

MakcumansHOTo 3¢ ¢eKTa npeanoiara-
eTca AOOUTBCA OT COCOMHEHHS TPau-
LIMOHHO CWJIBHBIX Mo3uuui I'epmanuu
B 00JIACTH HMHIYCTPUH C HOBEHIINMHU
JOCTIDKEHUSAMH B 00acTd uH(pOpMa-
TH3auuu. LIeHHOCTh JaHHOTO TEeOopeTH-
YEeCKOTO 3aKJI0YaeTCs B OOpalleHUH
CTPaHOBOW MPHUHAJISKHOCTH HOBa-
TOPCTB M HOBOBBEJICHUI CBONCTBEHHBIX
uHayctpuu 4.0.

T. A. I'atizaenko

Ilepexon Ha MOTHOCTHIO AaBTOMATH3MPOBaHHOE NU(PPOBOE
MPOU3BOJCTBO, YIPAaBIsIeMOE WHTE/UIEKTYaJIbHBIMU CHC-
TeMaMH B pEXHME PEIbHOTO BPEMEHU B IOCTOSIHHOM
B3aMMO/ICHCTBUM C BHELIHEH cpesioil, BHIXOAsIIEE 3a Tpa-
HUIIBI OJTHOTO MPEINPHATHS, C MEPCIEKTUBOU 00Beau-
HeHHsT B TIOOANBPHYIO NPOMBIIUICHHYIO CeTh Bemei

U yCIIyT.

Oo0pamaer HaygHOE BHIMaHHE B chepy
HPOM3BOJCTBA KaK LEJIOCTHYIO TIJI0-
GaNBHYIO CHCTEMY.

Hcrounnk: cocraBiieHo aBTopoM Ha ocHoBe [1, c. 117], [2, c. 69], [3, c. 183], [4, c. 122], [5, c. 217].

Takum o6pa3om, B y3kom cMbicie ManycTpus 4.0 (Industrie 4.0) — 310 Ha3Banue ogHOTO M3 10 IPOEKTOB
rocynapctBeHHo# Hi-Tech crparernn ['epmanuu qo 2020 rona, ONMCHBAIOMIETO KOHIETIIIAIO YMHOTO ITPOU3BOI-
ctBa (Smart Manufacturing) Ha 6a3e ry100anbHOW MPOMBIIIJICHHOW ceTH MHTepHeTa Bemieil n ycuyr (Internet
of Things and Services). Ha ceromusiiauii 1eHb UMEHHO [ 'epMaHust TUANPYET B TeMIax pasButus UHmycTpun
4.0. Ho moxoxwue mporpaMMbl peali30BBIBAIOTCS U B IPYTUX CTpaHax, Hanpumep, B Kutae — «Caenano B Kurae
2025y, B AAnonun — «Connected Factories» moakmouenue ¢padbpuk k cetu, B CIIIA — Industrial Internet u T.11.

B mmpoxom cmeicne, Uaayctpus 4.0 xapakTepr3yeT TeKYIIHA TPEHI Pa3BUTHSA aBTOMATH3alUN 1 OOMEHa
JAaHHBIMH, KOTOPBIH BKIIIOYAeT B cebst knbepdusnyaeckue cucremsl, HTepHeT Bemiei n o01ayHble BEIYNCICHUS.
[Ipexncrasnsier coO0i HOBBIN YPOBEHb OPraHU3AIMH TPOM3BOACTBA U YIIPABICHNUS LIETTOYKON CO3/JaHUsI CTOUMOCTH
Ha MPOTSLKEHUM BCET0 JKU3HEHHOTO IMKJIA BBITYCKAeMOM MPOJYKIUU.

B mporiecce ucciieoBaHusi 0COOCHHOCTEH, MeJei, BO3MOXKHOCTeH U mocneacteuit Manyctpun 4.0 ObuH
c(OpMyIHPOBaHEI HEKOTOPbIE €€ MPUHIIUIIBI, IPE/ICTaBICHHbIE Ha PUCYHKE 1.
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[TPUHLIUIIEL YETEEPTOH [IPOMEIILIEHHOH PEBOIFOLHH

BCE }'CTPCIﬁE.TBEl H MaIMTHHEI JOTEHR VMETH DE]I[HTI:CH Apyrc
COBMECTHMOCTE ADYTOM Ha OJHOM ASEIEE MOCPEICTEOM HHTEPHETA EE]II;EI“'I, T.E.
OHH JOJLHEHEL OEITE COEMECTHMEL

cosgaEme MEGpOEOH KOMHE OpoayETa, cbop JaHHEIX ¢ MEEDOTHIICE

IIpospausocTE - ~
H JATIHECE DOCPEICTEOM KOTOPEIX YeTpoHcTES 0DMAKTCA.

OporpanMHoe 00ecOedeHAe IPORSEOTHT cOOp, AHANHS, CHCOTEMA-
THSAMHE, BH3VATHSAINI JAHHEK, NOMYISHHHX ¢ JaTIHECE, H II0-
Texargeckan moggepsra MOT2ET YefI0EeKy NPHEAMATE PEIISHHe HITH OPHHHMAET HX E aET0-
MATHIECEOM PEEHME, TEM CAMEIM EEICEODOEJAA
UeIoEEdeCKHE PECYPCEL

JeneHTPATHIANHA YIIPaEIeH-

- ABETOMATHIAMHA PA3THIHRIX pEJI[Hﬁ CHCTEMAMH, MAKCHMATEHD
HUECEHE PeIIeHHH

OOIHOS IEI0ECECIaMEITEHHE.

Puc. 1 — [IpuHUUNBI 4YeTBEPTOI MPOMBIILIEHHOH PeBOIIOLUH U UX CYIIHOCTH

HcTtounuk: cocTaBieHO ABTOPOM.

OpmHAM 13 BaXXHBIX cocTaBistomux Manycrpun 4.0 sBiiseTcst He IPOAYKT, a naHHbIe. LudpoBuzanus mpo-
W3BOJICTBA CBs3aHA C TAHHBIMH, OOJBITMMH MaCCHBAMH JAHHBIX, KOTOPHIC HY>KHO CUHTHIBATh, COOMPATh, aHAIH-
3UpOBATh, CHCTEMATH3UPOBATh, 00padaTEIBaTh, XpPaHHUTH, IIEPEIABaTh, IIPEACTABIATE B HY’)KHOM BHJIE 1 MHOTOE
napyroe. J[ist 3Toro He0OX0IUMBI COOTBETCTBYIOIIHNE HHGDOPMAIIMOHHBIE CHCTEMBI, TIPOTPAMMHbBIC 00eCIICUeHHUS,
CpeacTBa OECIPOBOIHOM MepeIaun JaHHBIX, 00JIaYHBIC CEPBUCHI JJI1 OOMECHA M XpaHCHHUS JaHHBIX.

[IpakTHvecku Bce MPEeaMEThI U YCTPOUCTBA OYAYyT BKIIFOYATH B CE0s1 MUKPOYHITHI U JATYUKH, TOCPESICTBOM
KOTOPBIX B OyAyT o0mathscst apyr ¢ aApyroM. K 2025 roxy mimaHupyeTcst MOIKIIOUUTE 75,4 MIIPJ IPEAMETOB K UH-
TepHeTy. HeoOxoauMm s13bIK JTst OOIIEHUST MEXYy YCTPONCTBAMH Pa3HBIX OPEHIIOB.

Hcxons u3 chopmupoBantbix B OTuere [2] TEXHHUKO-TEXHOJOTHYSCKHUX METaTPeHI0B, 0A30BBIMU TEXHO-
JOTHAMH T (G POBOHA TpaHCcHOpMAIK MPOMBIIUIEHHOCTH OIpeeNicHbl: HTepHeT Belleit; HHIYCTPHAIbHBINA
WHTepHeT Beleil; NCKYCCTBECHHBIN HHTEIUICKT; OOJBIIIE JaHHBIC; POOOTH3AINS; TYMAHHBIC BEIYHCICHUS «00IIa-
HBIEY; 0e30yMaXKHbIC TEXHOJIOTHH;, MaTEMaTHIECKOE MOJCITHUPOBaHNe; KnOeppr3ndecKkie CUCTEMBI; alINTHBHBIC,
OecIUIIOTHEIE, MOOWIIBHEIC, OMOMETPHUYECKIE, KBAHTOBBIC; CYIIEPKOMITEIOTEPHBIC, CKBO3HBIC TEXHOJIOTHH; TEXHO-
JIOTHH UICHTU(DHUKAIINN; TEXHOJIOTUHN OJOKYCHH; TEXHOIOTHH OTKPBITOTO IIPOU3BOCTBA.

BoiBoabl. Takum 06pa3om, yeTBepTasi POMBIIILIEHHASI PEBOJTIOIHS CBA3aHA HE TOJILKO C YMHBIMU U B3aUMO-
CBSI3aHHBIMHU MallIMHAMU U cucTeMaMi. Ee ciekTp AercTBUs 3HaUnTeNbHO mupe. OTHOBpEMEHHO BO3HUKAIOT BOJTHBI
JATTBHEHIIINX POPBIBOB B CAMbBIX PA3IHUYHBIX 00JIACTSX: OT pacuim(poBKH HHGOPMAIIUH, 3aIIHCAHHOW B YeJIOBeYe-
CKHX re¢Hax J0 HAaHOTEXHOJIOTHiA, OT BO30OHOBIISIEMBIX SHEPTOPECYPCOB /IO KBAHTOBBIX BRIYHCICHUN. IMEHHO cHHTE3
3TUX TEXHOJIOTHI U UX B3aMMOJICHCTBHE B (DH3MUCCKUX, IUPPOBBIX U OHOIIOTHYESCKHUX TOMEHAX COCTABILIIOT (pyH/1a-
MEHTaJIbHOE OTJIMYHE YETBEPTON MPOMBIIIIJICHHOW PEBOIOIMH OT BCEX MPEABIIYIINX PEBOIOINH.
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