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POJIb MAILIMHHOI'O OBYYEHUSA B UHAYCTPUMU 4.0
Koiuuwuvioau 9. C., Annvicoe T. C.

VYcnex B 000M OTJENE€ MOXKET OBbITh JOCTHUTHYT C TOMOIIBIO TMPAKTHKH,
TSDKEJIOM paboThl U TIaHupoBaHus. UHIycTpuanusaus nMesna OoJIbIIoN ycrex BO
BceM wMupe. [losBisitorcss TpaHcpopManuoHHBIE S(PQPEKThl, U MBI KUBEM BO
B3aMMOCBSI3aHHOM MHpeE. BOT mpumepbl MPOMBIIIUIEHHOTO Pa3BUTHS U OOJBIINE
M3MEHEHUS B CMEXKHBIX KaTeTOPHsIX.

Wunyctpus 1.0: uHAOycTpuanbHBIA BeK Hayaiucs Onaromaps ObICTpOMY
nporpeccy B HAayKe W MEXaHM3alMW, HANpUMeEp BJIEKTPOCTAHIMH, MapOBbIC
MalIUHBI U KEJIE3HOAOPOKHbIE JIMHHUH.

Uunyctpus 2.0: oOo3HayeHHass pEBOJMIOUMOHHON Kommanue Ford w
aBTOMOOUJIECTPOCHUEM,  HAImpUMEpP: BHEAPEHUE  TSAKEIOro  MPOU3BOJACTBA
COOpPOYHBIX ABTOMOOMJICH U AJICKTPUYECTBRA.

Uunyctpus  3.0: u300peTeHHe  MOJYNPOBOJHUKOBBIX  DJIEMEHTOB |
MONYJISIPHOCTh KOMIIBIOTEPOB, HAaNpHUMEP: aBTOMAaTU3alUsl B IPOU3BOJICTBE,
CTPOUTENLCTBE, CTANENUTEHHOM, HedTenepepadaTriBatoiieM u IT-oTpacisx.

Nunyctpus 4.0: u3MeHEHHE MOJENU, MNPEeaJIOKEHHOE U MPEICKa3aHHOE
POOOTOTEXHUKOH, HaIrpumep: YeJI0BEKO-MAIIMHHOE B3aUMO/ICHCTBHE,
KnOephU3NIECKUe CUCTEMbI, KOCMUUYECKHUIN TypU3M U UCCIIEOBaHUE aBTOMOOMIICH
0e3 BoauTens [1].

TBopueckoe ciusHue:

Hayka 0 TOYHBIX NMpUHIHMIIAX, a TEXHOJOTHS - 1eJdb ycrexa. JlemoBas xBaTka
JOJDKHA ~ COCOOCTBOBAaTH — BHEApPEeHHUIO  TexHoiorui.  Ilpexxme — Bcero,
WHHOBAIIMOHHBIE TBOPEHUS JOJDKHBI HUMETh H(hPeKkTUBHOE TMpuUMEeHeHue. B
MOCJIETHUE TObI OBLJIO MHOTO IIIyMa BOKPYT MCKyccTBeHHOTo uHTeswiekra (M) u
unrepHera Beulei (IoT) u ycnyr UN.

HNHTepHeT Bemieii B OCHOBHOM KacaeTcs OOJBIINX JIaHHBIX, ITPOTHO3HOM
AHATUTUKUA ¥ OOJIaYHBIX BbIUMCICHUN. Ero 3amada - peBONIOIMOHU3UPOBATH
IU(POBBIE CEPBUCHI, HCMHONB3YAd (PpelMBOpPKH, MIATHOPMBI U aAPXUTEKTYPHI
noakrodeHuss. Okupaercs, 4To ONUGPOBKA MPEANPUITHI U TMPABUTEIHCTB
IpUHECET OOJIBIIYI0 IPO3PAYHOCTh U MOAOTYETHOCTh. Byyliiue mporHossl Taxxke
BKJIIOYAIOT yYMHBIE TOpOJa, aJalTHUBHBIA KPYU3-KOHTPOJIb U HUHTepderic
MO3T/KOMIIBIOTED.

DTO MNPUBOJUT K 3aXBATHIBAIOIIEMY MHUPY HCKYCCTBEHHOIO WHTEJUICKTA,
MaIIMHHOTO OOYyYeHMs, KHOEPHETUKH, HEHPOHHBIX CETe U riIyOOKOro o0y4yeHusl.
Tem He menee, [0T He oCTaHAaBIMBAETCS HA AaBTOMATU3ALUU JEIOIPOU3BOACTBA U
NEPEeOBbIX KOMMYHHUKAIMAX. WHTENIEKT TakKe pacnpoCTpaHseTcss Ha JA0Ma,
TPaHCIOPT U MNPOMBIIUIEHHOE Mpou3BoAcTBO. Hampumep, monu u kubep-



(du3nyeckue cucteMbl Ha YMHOW (abpuke B3auMMOACHCTBYIOT B oOiyake. Takxke
BO3MOYEH YJAJICHHBII MOHUTOPUHI IPOLIECCOB M PELIEHUN C HCIOJIb30BAHUEM
aHann3a OOJBIINX JAHHBIX.

VICKyCCTBEHHBIII MHTEIUIEKT, KakK CJIEeIyeT W3 Ha3BaHWsA, WIUIFOCTPUPYET
CHOCOOHOCTh MAIllMH MMUTHPOBATH YMCTBEHHOE pa3BUTHE desoBeka. OJJHAKO 3TOT
WHTEJUIEKT HE OTPAHUYMBAETCS MAIIMHAMU - OH TAKKE MPUMEHUM K MPOrpPaAMMHBIM
CUCTEMAM;

Otcrofa W pa3iavuude TpPaHUIBl MEXAY pPOOOTOTEXHUKOW U MAaIlIUHHBIM
oOydyeHuem. Takum 00pa3oM, TpeMs OCHOBHBIMH KOMIIOHEHTaMH SIBJISIIOTCS
KOMIBIOTED WM CUCTEMa, MPOrpaMMHOE OOECNEUYEeHUEe U TMOJAKIIOYEHUE K
HuTepHety (00nayHble ¥ OOJIBIINE JAHHBIE).

MamunHoe o0yueHue:

CaMblil OMyJSIpHBIA MpPUMEpP 3TOro - pobOThl W polOoToTexHUKA. briarogaps
Hay4yHOU (paHTacTHKe M (UiIbMaM O HHMX BCE 3HAIOT. MeToAbl MaIlIMHOCTPOCHUS
UCTOJB3YIOTCSl U TPEBpAllleHUsT MeTaula B aBTOMOOWIM U YEJIOBEYECKHE
Tena. OHU OCHAIIEHBI JJIEKTPUUYECKUMHU LENSMUA U SJIEKTPOHHBIMUA YHWIIAMH IS
yIpaBJ€HUsI U KOMAaH/IOBAHMUSI.

IIporpammuoe obGecneuenue: 3to0 yacth MU, koropas oOecneynBaeT
MpOrpaMMHbBIE MEXAHWU3Mbl U YIpaBisieT UMUA. MalllMHbl HE 3alporpaMMHUPOBAHbI
UCKJIIOUUTENBHO JUI NpUHATHS pemeHuil. CymiecTByeT Takke oOpaTHasi CBS3b WIN
JU3aiiH eI, YTOOBI TPOrpaMMHOE 00€CTICUEHHE MOTJIO YUUTHCH.

IoT: B nononHeHne K CEHCOPHO-MOTOPHBIM (DYHKIIMSIM CHUCTEMa Tak)Xe JT0JDKHA
B3aMMO/JICHCTBOBATh. Pa3Mellienne cucreMbl B OO0JaKke OYeHb IMOJIE3HO s
uccienoBarener MU. OHu MOryT BBINOJHATH TOYHYIO AHAJUMTUKY JIaHHBIX,
HACTpauBaTh UCCIEAOBAHMS U 00IIATHCA B PEXKUME PEalbHOr0 BpeMeHH [2].

IIpumeuyanue. PoOoTOTEXHMKA - HE €AMHCTBEHHAs 00JIacThb IPUMEHEHUS
uckycctBennoro uHreiwiekta (M) u mammuanoro oOydenus. [lonanbr 3asBku Ha
IIPOU3BO/CTBO, 31paBOOXpPAaHEHUE, a’POKOCMHUYECKUE HCCIIEIOBAHN,

KOPIIOPATUBHBIN CEKTOP, UCCICTOBAHUS U Pa3pabOTKHU.

MamuHHoe o0yuyeHue: MOAMHOKeCTBO HCKYCCTBEHHOTO0 HHTEJJIEKTA

AmnmapatrHoe M MpOorpaMMHOE OOECIIeYeHHe, B TOM YHCIIC YIIPaBIISIOIIAsS
uHXkeHepus, pabortano BommeoHo ¢ 1960 roma. CoBpeMeHHbIE MOJIHBIE CIIOBA
BKJIFOYAIOT  BBICOKOIIPOM3BOJUTEIbHBIC  BBIUMCICHUS,  OOJIBIIME  JaHHBIC,
napauiesiusm, pacripe/ic/iCcHHbIC CHCTEMBI u KBAaHTOBEIE
BBIYUCIICHUS. BOBMOXKHOCTH ~ XpaHeHHUs M OOpa0OTKM JIaHHBIX, a TaKke
AITOPUTMUYECKUE MCCIIEIOBAHMS JOCTUTIIM OBICTPOTO Iporpecca. 3T0 CO3/ajl0
HOBBIN MHTEPEC K ABPUCTUKE U METOJIaM OOyUEHHUS 1Jis1 Oy aylIUX MOKOJIeHUH [3].

MamuHbsl MOTYT TOJIBKO WMHUTHPOBATh YEJIOBEUCCKHE HABBIKH PACCYXKICHHS H
npuoOpereHuss 3HaHUU. JItogu y4arcs pa3HbIMM METOJaMU, MOTOMY 4YTO HE
CYIIECTBYET YHHBEpCaJIbHOro perieHus. O0ydeHne MPOUCXOIUT Ha TIPHMEPE,
METOAOM IPOO M OMMOOK (IBPHUCTHKA) M IOBTOPCHUN WM TaMITH. MalIMHHOE
00y4yeHrne OOBIYHO OMHUCHIBACTCS AKCIEPTaMH KakK IMOAMHOKECTBO UCKYCCTBEHHOTO
WHTEJUICKTa. DTO TaKKe BBICOKO OIICHEHO OOYYaroIIMMH HCCISIOBATSIIMUA U
KOMIThIOTEPHBIMHU YUCHBIMHU.



BrlieynomMsiHyToe CIHMSHHE Pa3jMYHbIX TEXHOJOTHMH YKa3bIBa€T HA LEHHOCTb
ML. D10 ynpomaer MNpPOU3BOACTBO M MOBBINIAET 3PPEKTUBHOCTH TOPOIACKOrO
Tpa"cnopTa. OKUOaeTcsi, 4TO MEIHUIHMHCKHUE, FOPHIWYECKHE W YIPABICHYECKHE
OpaTcTBa TakXe MoJy4aT OrPOMHbBIE IPEUMYIIECTBA.

MarmmaHoe o0ydeHHe OCBOOOXKTACT BBHICIIYIO cdepy OW3HEC-aHATUTHKUA M
IOPUHATUS YNPABICHYECKUX PEIIEHUH. ITO JIOCTUTAETCA 32 CYET JIOTMYECKOU
IIOCJIEIOBATEIILHOCTH, HaJICKHBIX MPEANOJI0KEHUN U BU3YyaJIU3allil PECYPCOB.

Hexoropoe Bpems skcneptsl MM cocpenoToymnu CBOM MCCIEOOBAaHUA Ha
MOJIETUPOBAHUU M BBIYMCIUTENLHOM 0OydeHuu. M3 sToro ombita nmpuHuunsl OM
ObUIM 00O0OLIEHBI U TEepeHeceHbl. B HacTosimiee BpeMs MallMHHOE OO0y4YeHHue
CBSA3aHO C AITOPUTMUYECKUM YTOYHEHUEM U MO/ICJIMPOBAHUEM
JTaHHBIX. D PeKTUBHBIE aITOPUTMBI pa3pabarbIBalOTCH, CTPOATCS 17}
AHAIM3UPYIOTCA C HUCIOJIb30BAaHUEM KOMIIBIOTEPOB. bosbllie JaHHbIE TaKkKe
coOuparoTCs U3 pa3IMYHbIX UCTOYHUKOB U MpeAHa3HAuEHBI /Ui MOJIydeHus: oosee
TOYHBIX OLICHOK.

Cuna ML 3akiirodaercss BO BXOJHBIX JTaHHBIX, aHAJIU3€ JAHHBIX U IOJYYEHHH
JaHHBIX. B oTIM4Me 0T mpOCTOro KOMIBIOTEPHOTO 00YUYEHHsI, MAILIMHHOE 00yYeHHE
CHeUualIu3upyercss Ha OlEHKe. TeXHU4Yecku, MpeaMET TECHO CBA3aH C
BBIYMCIIUTECIIPHOM CTaTHCTHKONW M BEPOSTHOCTHIO. TakuMm oOpa3oM, OH HIpaer
BaXHYIO pOJb B AHAIWTUKE [IOCEIIAEMOCTH AHAJIUTHUKU i1 Ou3Hec-
pemenuii. MccnenoBaTteny HaA3bIBAIOT 3Ty TEMY METOJAMHM MaTEMAaTHYECKOU
ONTHUMM3ALUU U 3BPUCTUYECKOTO OOyUECHHUS.

CIIMCOK JIMTEPATYPBI
1. Deaton A. Machine Learning: ML in Industry 4.0, 2013, 376 p.
2. Unyapos B.B., Cepeees b.1O. MammnHoe oOydeHue 11 yaitHukoB. 2013. Neo
11. C.359-361.
3. Cmpyxcko K.O. Unngyctpuanuzauus paszpuBatommxcs crpan. 2013. C. 27—
31.

Hayunsiit pykoBoautens: [laymenoa AHapryns I nmpaHoBHa



