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ABTOMaTH3MPOBAHHBIE CKIIA/Ibl. ABTOMAaTH3UPOBAHHBIC YIIPABIsIEeMbIe TPAHCTIOPTHBIE CPEICTBA

1. IIpoGnemMbl 1 MperMyIIECTBA, CBA3aHHbIE C aBTOMATU3aIUeH CKIIaJ0B

3a mociegHUEe HECKOJbKO JECSITHJIETUH CHCTEMBbl MNOTPYy30YHO-pas3rpy304yHbIX paboT u
CKJaJbl Pa3BUBAIUCH JOBOJBHO ObICTpO. OCOOEHHO OBICTPBIH POCT IEHTPOB AIIEKTPOHHOMN
KOMMEpLUHU H3MEHWI crnocod paboTel ckinanoB. CerofHs CKiaabl M JIOTMCTUYECKUE LIEHTPbI
MPEICTABISIIOT  COO0M  BBICOKOABTOMATH3HPOBAaHHbIE OOBEKTHI CO CIOXKHBIMU IpPOIIECCaMH,
00eCTIeYnBaONNMHU KIIMEHTaM TOT YPOBEHb 0OCITY>)KUBaHHUS, KOTOPBIH OHU XOTSIT.

ABTOMaTH3aIUsl 3TO TEXHOJIOTHS, B KOTOPOH MpoIiecC BBIMOIHIETCS 0€3 ydacTusi yeaoBeKa.
B aBTomaTH3amuu mpouecc peanusyercsl ¢ MOMOIIBI0 MPOTPaMMBbl, COCTOSIIEN U3 KOMaH/, a TakKe
CHCTEMBI YIPABICHUS, BBHIMOJHSIONICH [TaHHBIE HWHCTPYKIMH. ABTOMAaTH3MpOBaHHAs CHCTEMa
OOBIYHO COCTOMT W3 TPEX OCHOBHBIX 3JI€MEHTOB: 1) BO3MOXHOCTH BBIIIOJHATH MPOIECCH H
YIOPaBIATh CUCTEMOM, 2) MPOrpaMMbl MHCTPYKUUN Ui YHOpPaBIEHHUS MHPOLECCOM U 3) CHUCTEMBI
yIpaBiIeHUs Ui BBIIOIHEHUS] MHCTPYKIMM. Jji aBToMaTu3anuu npoiecca HeoOXOAUM BHEIIHUN
MCTOYHHK MUTAHUS IS BHITIOJHEHUS 3TUX TPEX OCHOBHBIX (PYHKIIHI

Ha ckmane cymecTByeT aBa TuIa mpoOiieM aBTOMAaTH3allMM: OJIMH CBSI3aH C (PU3NUECKUMHU
cucTeMaMu O0OpabOTKH, Jpyrod - ¢ cucreMamu o00pabotku wuHpopmaruu. I[Ipobmembr
aBTOMaTH3alMi B cucTemMax (u3mueckoil oOpaOOTKM BKIIOYAIOT aBTOMATHU3AlMIO U WHTETPAIII0
omepanuil (U3MYECKOTO XpaHEHHUS M TOHMCKA, a TaKXKe MarepUajJbHBIX IIOTOKOB BMECTE C
MH(OPMAIMOHHBIMU MOTOKaMu. [lpyu myIaHUpOBaHMM AaBTOMATH3alUM CKIIAJCKUX OIepanuit
HEOOXOAMMO YYHUTHIBAaTh Kak CHCTeMYy (u3nueckoii 00pabOTKH, TaKk M CHUCTEMY OO0pabOTKH
nH(pOpMaIUu.

OO1ee BieUaTiIeHWE OT CKJIAJCKHUX Onepanuil 0ObIYHO TaKoe, YTO OHH TPeOYIOT JOBOJIBHO
0O0JIBILIOTO KOJIMYECTBA PYYHOTO TpyAa. B 4yacTHOCTH, KOMIUIEKTALIUS 3aKa30B CUMTACTCSA OJTHUM M3
Haubosee TPYAIOEMKHX BUIOB AESITEILHOCTH Ha CKIaZe, 0OCOOCHHO Ha CKJIaJax, paboTarouux 1o
MPUHIIUITY «OT 4elloBeKa K ToBapy». lIponecc xomruiekranuu TpeOyeT, 4ToObl paOOTHUK TpPaTUII
0O0JIBIIIYIO YaCTh CBOETO pabovyero BpeMeHU Ha mepees3zibl U3 OJIHOTO MECTa B IpYroe, Mpu 3TOM Hecs
c coboil coOpanHble MaTepuanbl. Bpems, 3arpaunBaeMoe Ha MEpEMEIICHHE MEXAy MecTaMu
KOMILJICKTOBAHUS, MPUBOJUT K CHUKEHHUIO MPOIMYCKHON CHOCOOHOCTH M, B XyALIEM CiIydae, K
HECOOIONEHNIO JKeCTKUX rpadukoB. Takum oOpazom, IOObIe YIydlIEHHs, HalpaBlICHHBIE Ha
COKpAIlleHUE BPEMEHH, 3aTpaulBaeMOT0 Ha IMepeMelIeHHEe MEXIy TOYKaMH, MOTYT IOBBICUTh
MIPOU3BOIUTEIBHOCTh CKJIaa U 00€CIIeUnTh S3KOHOMHUIO CPEACTB.

BbIcokasi CKOPOCTh U TOUHOCTD SIBJISIFOTCS KJIFOUEBBIMU 3JIEMEHTaMM YCHEIIHBIX CKIIAJACKHX
ornepalnuii Ha COBpEMEHHbIX pbIHKaX. OJUH M3 CMOCOOOB MOBBICUTH MPOU3BOAUTENBHOCTh U
YMEHBIIUTh KOJUYECTBO OMIMOOK TpU KOMIUIGKTAllMM - NPEAOCTaBUTh Marepuasibl WIN
uHpopmanuio coopuiuky. Takum 00pazoM, COOPIIMK HE MEePEMEIIAeTCsl CO CTAaHLIIMU KOMILIEKTalUH,
a BMECTO 3TOT0 MaTepHajbl JOCTABJIAIOTCS C IOMOIIBIO CPEACTB aBTOMAaTH3allUd K MECTY
KoMIutekTarui. COOpIIMKY HE HY>KHO TPAaTUTh BpeMs Ha MepeMeleHHE OT OJTHOTO MEeCTa XpaHEHHS
K JIPyroMYy, YTO CHIDKaeT Hed((PEKTUBHYIO paboTYy, TaKylO KaK IMOUCK U NEPEMEIICHUE, YTO SBISIETCS
Haubosiee TPYIOEMKOW U JIOPOTOCTOSIICH oOrepalueil Npu KOMIUIEKTAMH. JTa TEXHOJIOTHS
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CTaHOBUTCS 0ojiee Ba)XHOW, 4YeM KOrja-lnbo, MOCKOJIBKY OHAa MOXKET 3HAYUTENIBHO TOBBICUTH
IIPOU3BOJUTENBHOCTh U TOYHOCTh KOMITJIEKTAL[UH.

[IpenocraBnenne wHGOpPMALUU COOPIIMKY TaKXKE CTAHOBUTCS BCe Oojiee MOMYISPHBIM.
OcHOBHas 1Ie7b 3TOW TEXHOJIOTMHM aBTOMATH3AIMU - 00ECIIeYUTh OECKOHTAKTHBIA M Oe30yMaKHBIN
MOTOK WMHGOPMALMHU Ui MPOU3BOAUTENEH CKJana, 4ToObl COKPAaTUTh BpeMsi, HEOOXOAMMOE Jyis
MOWCKAa HEOOXOIMMBIX MECT KOMIUICKTOBAaHUS, HY)KHBIX IPOJYKTOB M KOJIOB BBOJA IMPOJYKTOB B
ERP-cucremy u, kak cneacTtBue, MOBBICUTh IPOAYKTUBHOCTh ckiajga. llpumepamu Takux
TEXHOJIOTHH SIBJISIOTCSI BBIOOpP IO CBETY, BBHIOOP MO TOJOCY U JIpYrHe BHUpTyalbHblE AucILieu. B
onepanusix 1o KOMIUIEKTAllUK CaMbIM OOJIBIIMM IIPEUMYIIECTBOM IIPEACTaBICHUS HH(OPMALIUU [T
COOPIIMKOB SBJSETCS PACIIMPEHUE BO3MOXKHOCTEH paboThl 0€3 TOMOIIM pPyK H YIPOIIEHHE
3P PEKTUBHOTO MOVCKA U OBICTPON PETHCTPAIMY BUANMBIX MaTEPHUAIIOB C YBEITMUYEHUEM KOJMYECTBA
OLIMOOK MPU KOMIUIEKTAIINH.

[IpaBunbHast aBTOMaTH3aUs UMEET Psi/i IPEUMYILECTB. ITO MOXKET

® 3HAYUTEJILHO CHU3UTH 3aTpaThl Ha pabouyro CUITY,

® YBEJIIMYUTH 3aachbl U TOYHOCTh KOMIUIEKTAIIUH,

® 2 TaK)Ke COKpaTUTh BpeMs LIUKJIa 3aKa3a.

OnHako ecTb M HEKOTOpblE HEAOCTaTKU. Bo-mepBbIX, aBTOMaTu3anus OOBIYHO Tpelyer
CYIIECTBEHHBIX WHBECTHIIMH. Anantanus aBTOMAaTH3MPOBAHHBIX CKJIAJICKUX OINepanmuid K
MEHSIIOIIEHCST  OM3HEeC-cpene TakkKe MOXET OKa3aThbCsd  CIOKHOW  3amaded, TOCKOJIBKY
aBTOMAaTHYECKHE pEIIEeHUs HEe TaK TMOKM B aJanTali K MEHSIOIHUMCS OOCTOSITEIbCTBAM, Kak
OObIYHbIE HEaBTOMAaTHU3UPOBAHHbIE CKJIaJAcKue perieHus. YToObl (QyHKIUU aBTOMaTH3al[UU
paboTanu NpaBUIBHO U HAJIEKHO, OHU JIOJKHBI ObITh XOPOILIO MHTETPUPOBAHbI, CIIPOEKTUPOBAHBI U
00BbeTMHEHBI € TIPOIIECCaMU YIPOIIEHHs paOOThl U CTaHIapPTU3ALINH.

2. Coop

OnHuM u3 HauOoliee OTBETCTBEHHBIX M TPYIOEMKHUX JAEUCTBUN B CKIIQJICKUX OIEpaIusx
sBIsieTcs cOop, WK APYTHUMH CIIOBaMU KOMIUIeKTanus. Takum o0pa3om, yrpolleHHe 1 NOBbIIICHHE
MIPOU3BOUTENBFHOCTH ONEPALUi KOMILIEKTAIIMU CTaJI0 OJHOM M3 OCHOBHBIX 3a7a4 aBTOMAaTU3alUU
ckiaackoi cpenpl. Pazmmunbie Buapl Texnosnoruit AIDC (aBromarudeckas uaeHTHGUKAIUSI H cOOP
JAHHBIX), TaKhe KaK CKaHepbl ITpux-kojga W RFID-ckaHepwl, MCHONB3yIOTCA NpU 00pabOTKE
MaTepuaioB, 4YTOObl COKPAaTUTh BPEMS U MOBBICUTHh TOYHOCTh KoMILIeKkTauuu. Kpome Toro, B cdepe
00paboTKu MarepuanoB ObUIM BHEAPEHBI pPa3IMYHbIC BUAbI 0€30yMakKHBIX W aBTOMATHUYECKUX
MHHOBAIIH, TAKUX KaK TOJIOCOBON cOOP, YTOOBI ellie O0JIbIlie MOBBICUTH TIPOU3BOIUTEIBHOCTb.

2.1. OnHOMEpHBIE U IBYXMEPHBIE IITPUX-KOJIbI

[rpux-kox ObuT TIepBOHAuadbHO w300peTeH Hopmanom Jxozedhom Bymnengom u
bepuapaom CunsBepoM B 1948 romy, 4ToOBI 3HAYMTEIBHO YIPOCTHTH YTCHHE HHOOPMAIMH O
MPOAYKTE BO BpeMs mpoiiecca odopmiieHuss 3akaza. LITpux-konx — 3T0 «MalIMHOYUTAEMOE
npeacTaBieHue MHpopMaluu, Kotopas (GopMUpyeTcs MyTeM codeTaHusl oOnacTtel ¢ BBICOKOH U
HU3KOH OTpa)KaTelbHOW CHOCOOHOCTBIO IOBEPXHOCTH OOBEKTa, KOTOpPHIE MpeoOpasyroTcs B
enuuusl (1) u vynu (0) ». LLTpux-Koapl MOKHO pa3leiauTh Ha IBE KAaTETOPUU:

e ogHoMmepHbIe (1D),

e 1BymepHbIe (2D).

B aByMepHBIX MITpUX-KOJaX TMOJOCHI WM MPOOENbl 3aMEHSIOTCS TOYKaMH U TpoOenamu,
pacmloJOKEeHHBIMU B BHJAE MaccuBa WM Matpuibl. Mcmonb3ys 2D-meTon, MOXXHO YBENIUYHUTH
TJIOTHOCTH JAHHBIX B 33JJAaHHOM MPOCTPAHCTBE, YTO MO3BOJIIET XPAHUTH OOJNBIINE 00BEMBI JaHHBIX
110 CPAaBHEHUIO C OJHOMEPHBIM IITPUX-KoJI0M. OmpesieieHne MTpuX-KoJa Moapa3zyMeBaeT 00a TUIma.
Pa3znuuHbie BUIBI IITPUX-KOJIOB MPEACTABIEHBI HA PUCYHKE 1.
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1D barcodes:
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12345678
2D barcodes:
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i

Pucynok 1. Ilpumepst 1D u 2D mTpux-xonos

EAN-13

[=]

CuMBONMKa - 3TO CXeMa KOAMPOBAHMS, KOTOPYIO MCHOJNb3YIOT IITPUX-KOJBI ISt
KOI[I/IpOBaHI/Ifl JAHHBIX. CI/IMBOJ'II/IKa HE 1ac€T IIOHATH, KaK KO)II/IpOBaTB nu JICKOJII/IPOBaTI) KOHerTHI)IG
JTAHHBIC HITpI/IX-KOI[a. CymecmyeT HECKOJIBKO BHJI0B CHMBOJIOB, U3 KOTOpI)IX HGKOTOpI)Ie MOFYT
KOJIMPOBAaTh TOJBKO YKCIIA, HEKOTOPbIE OYKBBI, @ HEKOTOPBhIE MOTYT KOJUPOBaTh U TO, U Apyroe. Kak
MpaBWJIO, CUMBOJIMKA MpPEeIHA3HAYEHa JUIsl OMPEIEICHHOIO HUCHOJb30BaHUs U MpUMEHEeHus. YacTo
chonbzyeMme CHUMBOJIbI, UX BO3MOKHOCTH XpaHeHI/Iﬂ I/IH(bOpMaIII/II/I " HpI/IJ'IO)KeHI/ISI, B KOTOpI)IX OHH
Yalie BCEro UCIoJIb3YyIOTCs, MOKa3aHbl B Tabmunax 1 u 2.

Tabmuua 1.
YacTo ncnonp3yemast cumBosiika 1 D-mrpux-kona
1D-mTpux-KoJibl
CuMBoOJIHKa O0peM Koneunas iennb
KOA2wuS5 8 mdp Pacnipenenenue
UPCA 12 udp Po3HnuHbIC Mara3uHb
UPCE 8 mdp Po3HnuHbBIC Mara3uHbl
EAN 8 8 mdp Po3HnuHbIC Mara3uHb
EAN 13 13 nudp Po3HnuHbIC Mara3uHbl
KO/ 39 43 cuMBoIIa Jlorucruka, OMOJINOTEKH U T.1I.
KO/I 93 48 cuMBOJIOB ITpoMbInIEHHOE HCITOIB30BaAHUE
KOJI 128 48 cMMBOJIOB Jlorucruka
GSI-128 48 CUMBOJIOB Jloructrka u onTOBask TOProBIIS
Tabnuua 2.
Yacro ucrnonbzyembie 2D-mTpux-koab
2D- mTpux-ko bt
CHuMBoOJIMKa O0beM Koneunas neins
PDF 417 2725 MapKupOoBOK CynoxoacTBo, aBTOMOOUIIECTPOCHUE,
00opoHa
GS1 DATA MATRIX 3116 MmapkupoBOK ABTOMOOMIIbHAS TPOMBIIIEHHOCTh
MAXICODE 93-138 mapkupoBka ITepeBo3knu
AZTEC xon 3750 mapkupoBKa Po3HuuHas TOprowiis, MOTpeOUTENBCKUE
PBIHKH
QR-xon 1000-7000 mapkupoBKa. Pexnama
3aBHCHT OT pa3mepa u
moaenn QR-xoma

Texnomoruu OOAHOMCPHOI'0O M ABYMCPHOTO IITPUX-KOAUPOBAHUA HUMCIOT pas3jindyusd, U 00e
TEXHOJIOTMX UMCKOT CBOU NPCUMYHICCTBA U HEIOCTATKH. B TaGJ'II/II_IC 3 moka3aHbI HCKOTOPBIC U3
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Hanbosiee PAaCHPOCTPAHEHHBIX MPEHMYIIECTB M HEIOCTATKOB TEXHOJOTMHM IITPUX-KOJOB.
Hammpumep, onHOMEpHBIE IITPUX-KOABI MOYKHO CYUTHIBATH C MOMOIIBIO CIIELIMAIIBHOIO ONITUYECKOTO
CKaHepa, KOTOPBIM MPOIYCKAaeT Jiyd cBeTa o wWTpux-koay. C Ipyroil CTopoHsl, i JBYMEPHOMN
CUMBOJIMKM INTPUX-KOJa TpeOyeTcsi CKAaHUPYIOLIee YCTPOICTBO, CHOCOOHOE OJHOBPEMEHHO
CUMTHIBATH [IBA U3MEPEHUs: BEPTUKAIBHOE U TOPU3OHTAIBHOE.

Tabnuna 3.
[IpenmyniecTBa U HEAOCTATKU TEXHOJOTUU MITPUX-KO/Ia
IIpenmymecrBa + Henocrarku -
Brictpoe, TouHOE M HazE)KHOE cunThIBaHue | Tpelyercs mpsMas BUAUMOCTb, YTOOBI TPOYUTATH
JTAHHBIX HITPUX-KOJ
TexHonorus yHuBepcajibHa U HEIOpOTa. OnHOBpPEMEHHO MOYKHO MPOYUTATh TOJIBKO OJUH
HITPUX-KOJ
Haneuarannsle OMpKH CIyKaT JA0JITO PaccrosiHue uyTeHNs MaJeHbKOE.
be3onacHocTh: ecnu JaHHBIE TPEACTABIEHBI
B (popmare mITpUX-KOJa, UX HEBO3ZMOYKHO
M3MEHUTH 0€3 GU3NYECKOrO U3MEHEHUSI.

RFID-texnonorumn

Texnonorus RFID (pagrodactoTHast uaeHTHHUKALNS) SBISIETCS YacThio TexHomoruit AlDC,
VIIOMSIHYTBIX B Tpenpiaymeii miaBe. B texHonmormm AIDC uwaopMamms oT waeHTH(HKATOpa
aBTOMAaTHUYECKU TE€PEIaeTCsl B YKa3aHHOE KOMIIBIOTEPHOE MPOrpaMMHOE 00ecliedeHrne ¢ MOMOIIbI0
CHEeIMaIbHOTO  CUuThIBaTeNs 0e3 pydHoro Tpyaa. IlockoiabKy 4YTeHHE OCYIIECTBISETCS
MEXaHUUYECKH, MH(pOpMAIMsA OCTAETCS HETPOHYTOH, a PUCK 4YEJIOBEYECKOM OIIMOKH CHHUKAETCS.
OcHOBHBIE AIIEMEHTHI, HeoOxoaumble s pemennst RFID, mpencrabnens! Ha pucyHke 2.

Antenna Reader

Transponder

RF Control
.\\\ Module Module

RS232/RS422 (RS485)

Host
Computer

Pucynok 2. Uto HyxHO /U1 paboTs! naccuBHoro RFID

[TepBoie npumenenust RFID mMoxHO oTHecTH k0 BTOpoit MUPOBOI BOWHE M K OPUTAHCKHM
BBC. Bo Bpemst Bropoii mupoBoii Boiiubl y Oputanckux BBC Obutu ipoOnemMs! ¢ uneHTUhUKauei
MPUOTIIKAIOIIUXCS CAMOJIETOB, T. €. C ONPEIEICHUEM TOT0, KaKHUe U3 HUX ObLIM CBOUMH, & KAKUe —
BpakecKMMH. PerieHuem 3toi npobiemsl uaeHTudukanuu craita Texnosorus RFID. C momormbio
3TOW TEXHOJOTHHU OBLIT M300peTeH MepenaTdyrK, KOTOPBIA MOT OTIHYaTh CaMOJIEThl COIO3HUKOB OT
CaMOJIETOB MPOTUBHUKA.

CymectByer MHOXecTBo THnoB TexHonoruii RFID, Ho ycrpoiictBa RFID cnenyer
pa3fenuTh Ha aKTUBHBIE U MacCUBHBIE ycTpoiicTBa. AkTUBHBIM RFID-MeTkam TpeOyercs BHENIHHIA
WCTOYHHK MHUTAHUA, TIO9TOMY UX HEOOXOIMMO BCerla MOAKIIOYAaTh K MUTaeMOU HMHQPACTPYKType
WJIM K BHEITHe# O6atapee. brnaronaps BHEIIHeMy HCTOUYHUKY UTaHus akTuBHBIE RFID-MeTku Moryt
XpaHUTh OoyblIie O0bEeMBbl NaHHBIX. Kpome Toro, ux paccTOSHHE CYMTHIBAHHS MOXET OBITh
oosbiie, yeM y maccuBHbIX RFID-metok. Texnomnorus Active RFID moeT HMCIonb30BaThCs st
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pa3nuyHBIX  (GOpPM  yIpaBIEHHS MECTOMOJOXEHHEM AaKTHMBOB W CHUCTEM  ONpEACICHHUS
MECTOTIONIOKEHHSI B pealibHOM BpemeHH (cuctem RTLS).

[TaccuBHas RFID ucnonb3yer MoLIHbIE CYUTHIBATEIHN, KOTOPbIE OCHIIAIOT HU3KOYACTOTHBII
MOIIHBIN PaJInOYacTOTHBIM CUTHAT Ha MeTku Oe3 Oarapeii. [laccuBabie RFID-meTku He Tpebyror
BHEIIHEr0 MUTAHUS JUIsl YT€HUS. AHTEHHA B METKE IIPOCHINAETCS OT KOJMYECTBA MOCTYNAOLIEH K
HEH SHEpruM, 4To MpOOYKJIAeT €€ Lelb. 3areM MeETKa IepeaeT 3aKoJUPOBAaHHOE COOOIIEHHE
o0paTHO yuTaTeNro Ha Jpyroi yactore. [I0CKONBKY SIEKTpUYECTBO, TEHEPUPYEMOE B MACCHBHOMN
Merke u3 curHana RFID, HeBenuko, MakcUMalIbHBIN pa3sMep NEpeAaBaeMbIX JAHHBIX TaKXkKe
JIOBOJIBHO Majl [0 CpPaBHEHUIO C AaKTUBHBIMM MeTkamu. Kpome TOro, cuumrteiBareiab JOKEH
HaXOJUThCS PAJOM C METKOM, 4YTOOBl CUMTBHIBAHWE M Iepejada JaHHBIX MPOLUIM YCHEIIHO.
[TaccuBHas texnonorus RFID vacto ucnonb3yercs 11 OTCAEKUBaHUS 3a11acOB M IPEJOTBPAIICHUS
kpax. JlanpHoCcTh neiictBust maccuBHOM RFID-meTku 3aBUCHT OT pa3Mepa aHTEHHBI METKU H
CUMTBIBATENS], @ TAKXKE OT YPOBHS MOIIHOCTH PAaJUOBOIHBI. Pa3nuuusi TEXHOJIOTHH IITPUX-KOAA U
RFID cpaBuuBatorcs B Tabnune 4.

Tabnuua 4.
CpaBHenue mrpux-kojos u RFID
1D-xon 2D-xox RFID
Heob6xoammast BUIUMOCTD ISl YTEHUS Ha Ha Her
YUTteHne HECKOJIbKHX TETOB Her Her Ha
Paccrostnue ot untarens Ho 4 metpoB Ho 4 metpoB 30 cm
BeImie 100
METpPOB
Bo3MoXHOCTE  COXpaHATH W OOHOBISITH Her Her Ha
JAHHBIE.
O0beM  HaHHBIX,  KOTOPBIM  MOXHO 20 uudp o 3 Ko o 128 K6
COXpPaHUTh
Hctounuku nomex I'psi3b, I'psi3b, MaruuTHbIe
buszndeckue buznveckue TTOJISt
Oarapelku Oarapenku
Ilena Huzkasa Huzkasa Cpennsist

3. BriGop mo cBery.

Kak mpaBwmiio, cucremMa KOMIUIEKTOBAaHHSI C TIOMOIIBIO OCBEIICHHS WJIM KOMILJICKTOBAHUS C
MOMOIIIFI0 CBETa MPEACTaBIsIET COOOHM CHCTEMYy KOMILICKTOBaHHMS, KOTOpas codeTaeT B cede
CBETOBBbIC HMHAMKATOPHl W JAHUCIJIEM B MecTax XpaHeHus. Omepanusi KOMIUIEKTOBaHUS
OCYILIECTBIIICTCS TI0 CBETOBBIM MHIWKATOPaM B MECTaX XpaHCHHS M KOMIUICKTAIUK MaTepUAJIOB B
yKa3aHHBIX MecTax. OOBIYHO CBETOBOW HMHIMKATOP TAKXKE HMEET [UCIUICH, MOKa3bIBAIOIIMIMA,
CKOJIBKO TIPEIMETOB HEO0OXOAMMO TOa00parh M3 omHOro Mecra. [locie KOMIUIEKTOBaHUS U3 ATOTO
MeCTa KOMIUICKTOBIIUK TPUHUMAET KOJHYECTBO C JMCIUICS, pPACIOJIOKECHHOTO B  MECTe
KOMIUIEKTOBaHUs. [lociie 3TOro cucremMa KOMIUICKTOBAaHUS CBETOM YKQKET CIEHYIOIIEe MECTO
KOMILJIEKTOBaHHMSI Ha CKJaJie CBETOBBIM HHIUKaTopoM. CucreMa moabopa MO CBETY - camas
MOMYISIpHas cUcTeMa JUIsi 0TOOpa OOJNBIIOr0 KOJHMYECTBA MENKHX MPEIMETOB, PACHOIOKEHHBIX Ha
HEeOOJIBIIIOM CKIIaJIe, KaK MOKa3aHo Ha pUCyHKax 3 u 4.
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Pucynox 3. Cucrema “Br16op 1o cBeTy” Ha Pucynox 4. Cucrema “Bpi6op mo cBety” Ha
TIPOU3BOJICTBE CKIaje

3.1. Beibop rosnoca

B MOCJIICAHUE TOABbI TCXHOJIOTHA ITOJIOCOBOT0 KOMINUICKTOBAHHA 3HAYUTCIIBHO YIYyUlIWIach, U
B HACTOSIIEE BpEMsS OJTO OJHO W3 JKU3HECTIOCOOHBIX pENICHWH Il Pa3TUYHBIX —3a/1ad
KOMIUIEKTOBAHUSI, TAKUX KaK MOAOOP IMITYYHBIX TOBAPOB, KOMIUICKTAIINS SIIHKOB, TOJ00P MOIOHOB
1 oreparuu noadopa 6onpmmx 00peMoB. CHUCTEMA TOJIOCOBOTO BBHIOOpA - ATO, TIO CYTH, YCTPOHCTBO
C TOJIOCOBHIM YIIPaBIIEHHEM, KOTOPOE WCIIONB3YeT pAaclo3HaBaHWE pEYH, UYTOOBI MO3BOJIHTH
oriepaTtopaM CKJiaJia oOmaTbCs B PEKAME PEaTbHOTO BPEMEHH C CHCTEMOW YIPABICHUS CKIIAIIOM.
Cucrema yrmpaBisieTcsi C TIOMOIIBIO TAPHUTYPHl WM JKWJIETA C JUHAMUKOM JUISl TIONTYYSHHS
nHdopmaruu or ERP-cuctemsl, xotopasi obmaercs co COOpIIMKAMU CHHTETUYECKHM TOJOCOM.
3areM MUKPO(DOHBI UCTIONB3YIOTCS 111 00paTtHO# cBsizu ¢ ERP u moaTrBepkaeHns MHCTpYKIUA U
BBITIOJTHEHUS 3aJ1a4, JaHHBIX ERP-cuctemoit. Oneparop ckimana Takke MOXKET B3aMMOJICHCTBOBATh C
CHCTEMOM TOJIOCOBOTO MOA00pa B PEKMME PEaTbHOTO BPEMEHHU W IMOJITBEPIKIATh, YTO TOBaphbl U3
CMHCKAa KOMIUICKTAIlMA BBIOMPAIOTCS W3 Pa3bICKUBAEMBIX MECT, TIPOBEpsisi KOJ TOBapa W
MECTOIOJIOKEHUE C TIOMOIIBIO TOJI0COBBIX KOMAH/I B KaK MPEICTABICHO B PUCYHKE 5.

—

: ! - -
Pucynoxk 5. Mcnonp3oBaHue roiocoBoro Bpioopa

OnHuM M3 cambIX OOJIBIIMX MPEUMYLIECTB I'OJIOCOBOTO MOAOOpa M OJHOM W3 MPUYHH, IO
KOTOPOH T0JI0COBOM Mo00p oka3zaincst 3(p(GeKTUBHBIM HHCTPYMEHTOM IPH CKJIAJICKUX ONEepaIsaX Mo
KOMIUIEKTOBAHHUIO, SIBJISETCS BO3MOXKHOCTh paboTarh Oe3 momomu pyk M mia3z. Kpome Toro,
G1arogapsi TOJIOCOBOMY PEILIEHUIO OIlepaTop CKJIaja MOCTOSHHO B3auMojieiicTByeT ¢ ERP-cucremoit
U ToJlydaeT MH(GOPMAIMIO O CIEAYIOIEM MECTOINOJIOKEHUH U TMPOAYyKTe 0e3 HeoOX0AUMOCTH
OCTAHaBJIMBATLCS U MPOBEPATH PYYHOUM WM AIEKTPOHHBIM CHUCOK KoMIUlekTanuu. Korma pyku u
1a3a CKJIAJCKOTO oreparopa OyayT CBOOOAHBI OT PYYHOH MPOBEPKH KOMIUIEKTOBOYHOTO JIUCTA U
MOATBEPKJICHHUs Kaxaoro nepeMenieHuss B ERP-cucteme (mockonbky omeparop MpOCTO CIBILIIUT
MHCTPYKIHUIO U BBIMOJHSAET €€), KOMIUIEKTOBIIIMK CMOXKET BBIIOJIHATH 33/1a4y KOMIUIEKTAIlMK OoJiee
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b dexkTHBHO. DTO TakXKe TO3BOJISIET OIMeparopy IMepeMenarb 0ojiee TsKENble PEIMETHI,
rapaHTupyd Ipu 3ToM Ooisiee O6e3omacHblil crocod padoTsl. Emie omHUM mpenMyiecTBoM BbIOOpa
royioca siBisgercss 00ydeHne, HeoOX0IMMOe IS 3TOM TEXHOJIOIHH, KOTOPOE OTHOCUTEIBHO POCTO U
OBICTPO.

Onnako BbBIOOp ToOJIOCA TAKXKE HMEET HEKOTOphle HemocTarku. Hampumep, BHeapeHue
TOJIOCOBOTO BHIOOpA B CKJIAJICKUE OMNEpary TpeOyeT MHBECTUIIMI B MPOrpaMMHOE OOecrieueHue 1
000pyI0BaHUE, TAKOE KaK TAPHUTYPHI U MUKPO(DOHBI, KOTOPHIE MOTYT BPEMSI OT BPEMEHHU BBIXOJIUTh
U3 CTPOSI WM TPeOOBaTh OOCITYKUBaHML. DTO YBEITMUMBACT 3aTPAThl HA CKIIAJICKUE ONEPAIIH.

ITo mamueim Honeywell International Inc. 2017 roga, rosocoBoe yrpaBieHHE MOXKET
MOBBICUTH MPOU3BOIUTEIBHOCTh KOMIUIEKTOBaHUS OT 10 10 35%, B 3aBUCUMOCTH OT MPEABIIYIIETO
MeTola KoMIulekToBaHMs. [Ipom3BoIUTENEHOCTS COOpIIMKA JOCTUTAETCS 32 CYET BO3MOXKHOCTH
TPOMKOW CBSI3M, MOTHATHIX TJIa3 W TEXHOJIOTHHU TOJIOCOBOTO yIpaBieHHs. PabOTHHKaM HE HYKHO
MHOTOKpPAaTHO KOHTPOJIMPOBarh Oymary WM YCTPOWCTBA BO BpeMsl KaXJOW KOMIUICKTAIH, B
pe3ynbrare 4ero paboTa BBITIOIHSIETCS ¢ MEHBIIUM KOJHMYECTBOM JBW)KEHUH W m1aroB. braromaps
roJ0COBOM omepanuu noadoopa KOJIMYECTBO OMIMOOK MPU KOMIUIEKTAIUM MOXKET ObITh YMEHBIIEHO
Ha 50-90 mpoueHTOB MO CPaBHEHUIO € OMepauusMU ¢ OyMaXHBIM JOKyMeHTooOopoToM. Kpome
TOTO, TOYHOCTh MOKET OBITh MOBBINICHA 0 15 % M0 CPaBHEHHUIO C OMEPAIUSIMH KOMIUIEKTOBAHUS
P TIOMOIITH JIETKUX OTIepaIyii, a padoune yCIOBHs, B KOTOPBIX MPH OTEPAIHIX KOMITJICKTOBAHUS
WCTIOJNB3YeTCS PaJHMOvYacTOTHOE CKaHWPOBAaHWE, MOTYT OBITh TIOBBIINIEHBI Tae-TO Ha 8-25%
MIPOIICHTOB.

[ToBbiieHne APPEKTUBHOCTH KOMIUICKTAlMA W CHIDKEHHE KOJMYECTBA OIMUOOK TIpH
KOMIUTEKTAIIUH SIBJISIFOTCS OJHOM W3 KIIFOUEBBIX MPUYHH, TI0YEMY KOMITAHWU 3aHHTEPECOBAHBI B
TOJIOCOBBIX PEIICHHSIX U MOYeMY TOJIOCOBBIE PEIICHUS] CTAaHOBATCS BCe Ooiee pacipocTpaHeHHBIMU
Cpeau TOTUCTUYECKUX U PACIPEeeIUTEIbHBIX LIEHTPOB.

4. ABTOMaTU3UPOBAHHBIE CKJIA]IbI

IlepBoiec mpumenenust cucreM AS/RS (aBromaru3mpoBaHHas CHCTEMa XpPaHEHHUS/TIOMCKA),
cTalid AO0CTYNHbI mpuMepHo B 1950-x romax. C Tex MOp OHU CTAIM HIMPOKO HMCIOIb3YEMBIM
pelieHreM JUIsl aBTOMAaTU3alMy 3ajad 1o oOpaboTke MarepuajoB U KOHTPOJIO 3alacoB B
pacnpeaenuTeNbHbIX [IEHTPaX U aBTOMAaTU3MPOBAHHBIX NMPOU3BOJCTBEHHBIX 00bekTax. C MOMOIIbIO
cucrembl AS/RS pacrnpenenuTeabHble HEHTPhI U (AOPHUKH MOTYT aBTOMATH3HUPOBAThH YIIPABICHHE
3aracaMi, MOBBICUTh IPOU3BOAUTEIBHOCTh CKJaJa W COKPATUTh KOJMYECTBO HEOOXOIMMOro
4elloBEeYeCcKoro Tpyna. Bece 3To BMecTe NMPUBOIUT K MOBBINICHHIO MPUOBLIBHOCTU. OmpenencHue
aBTOMATH3UPOBAHHOTO CKJIaJa OXBaThIBAE€T IIHMPOKUI CIEKTP CHUCTEM pa3M4YHON CTEleHu
CIIO)KHOCTH U pa3mepa. TemM He MeHee, OOBIYHO NPUMEHHUTEIBHO K aBTOMaTHU3UPOBAHHOMY
CKJIQJIMPOBAHUIO HCIIOJB3YeTCsl KOHKpeTHas Mojaeiab AS/RS (aBromaTtusupoBaHHAs CHCTEMa
XpaHEHUS/TIOUCKA), KaK MIOKAa3aHO Ha PUCYHKE O.

PI/ICYH(\)K 6. Cucrema AS/RS

Cucrema AS/RS cocrour wus OOHOTO WM HECKOJBbKHUX IapaJUICIIbHBIX IIPOXOJA0B CO
CTCJLIa>KaMH, KpaHOB-H.ITa6eJ'IepOB, TAaKXKC HM3BCCTHBIX KaK MalllWMHBbI JJIA XpaHeHI/IH/I/IBBJ'ICLIeHI/Iﬂ,
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CTaHLIMM BBOJA/BBIBOJA JUIA TpUEMa M JOCTAaBKH, a TaKKe HAKOIMTEIbHBIX KOHBEHEpOB,
HEHTPATBHOTO YIPABISAIONIETO KOMIIBIOTEpA M cucTeMa CBsi3u. KpaHbI-1Tabenepsl - 3TO MOJIHOCTHIO
ABTOMATH3UPOBAHHBIC MAIIWHBI JJIsi XPAHCHUS U TMOJbEMa TPy30B, YIPaBIsSEMbIC HEHTPATbHBIM
KOMITbIOTepOoM. KpaHbI-1ITabenepbl MOTYT JBUTAThCS aBTOHOMHO, MOJIOMPAsi M BRITPYKast TPY3bl IO
KOMaH/1IaM KOMITbIOTEpa. Mex Iy cTeiuiakaMu o0pa3yroTcs MPOXOAbl HA TAKOM PACCTOSHHUM, YTOOBI
KpaHbl MOTJIM TEpeMeIIaTbcs MEeXAy creiutaxamu. OObIYHO IMIMpUHA MPOXOJa M pasMep KpaHa
OTIPENIEIISFOTCS. UCXOMS M3 pa3Mepa XpaHSMMXCs NOoAM0oHOB. CTaHIHMM MpHeMa W OTTPY3KH - 3TO
CTaHIIUW, HA KOTOPBIX BBITPY)KAIOTCS HMCXOJIINE MaTepUallbl, a 3ape3epBUPOBAHHBIC BXOIINE
Marepualibl I0CTaBIsiFoTes Ha ckian. Cucrtema AS/RS Taxoke MOXKET MMETh ITYHKT KOMILICKTOBAHUS,
rJe pabOTHUKH BPYYHYIO COOMPAIOT TOBAPHI C TOAJOHOB, JOCTABICHHBIX K MECTY KOMILJICKTOBAHHS
Kpanamu-mrabenepamu. Ilociae orbGopa marepuasioB ¢ TOAJOHA KpaH-IITaOenep BO3BpaIlacT
nojoH obparHo Ha ckiaa. AS/RS momkmoueH k' WSM (cucteme ympaBieHHs CKIIQJOM) H
aBTOMATHYECKH OOHOBJISET TPaH3aKIMK BBOJA M BBIBOJIA 3alacoB Ha 000MX KoHIaX, 4006l WMS
Bcera OblIa aKTyaJbHOM.

EcTh Kak MEHIMYM IISITh TIPEUMYIIECTB, KOTOPBIE MOKHO MOJYYUTh IPH HHBECTHPOBAHHUH B
texHojoruio AS/RS:

1. YBenuueHue eMKOCTH, IMJIOTHOCTH U IPOITYCKHOHN CIIOCOOHOCTH XPaHWIIHIIA,

2. VYaoyuymeHue TOBapooOOpOTa, KOHTPOJIS Haa TOBAPHBIMH 3allaCaMH W YPOBHS
00CITy)KUBaHHS KITUEHTOB;

3. VYnyumenue 0e30MaCHOCTH M 3alIMIIEHHOCTH (YHKIHMM XpaHEHUS U COKpalleHHe
XHTITEHHH;

4. BoccTaHOBJICHHE TMPOW3BOJCTBEHHBIX IUIOMIA/CH, WCIONB3YeMBIX ISl  XpaHEHUS
HE3aBEPIIEHHOTO MTPOU3BOJICTBA;

5. CHmxeHue Tpyao3arpaT W/WiIM MOBBIIIEHUE NMPOU3BOIUTENBLHOCTH TPYJAa Ha CKIAACKHX
oTieparusx.

Buenpenne cuctembl AS/RS i CKITajcKuX Omepamuii Wi MPOW3BOJACTBA - 3TO HeMaas
WHBECTULIMA, TO3TOMY pEIIeHHe O TNPUOOPETEeHMH TAKOW CHUCTEMBbI JOJDKHO OBITh TIIATEIbHO
MPOAYMAaHO W CIUIaHUPOBaHO. M3-3a CI0KHOCTH M BBICOKMX 3aTpar, CBA3aHHBIX C BHEIPEHHUEM
cucreM AS/RS, kpaiiHe BaXKHO, YTOOBI MPOCKT BBIMOJHSICA TIHIATEIBHO W IO  XOPOIIIO
npoayMaHHoMy IiaHy. Ilociae Toro kak cucrema AS/RS mocTpoeHa, BHECEHHE KaKUX-JITHOO
M3MEHEHUN MOXET 0Ka3aThCsl 3aTpylHUTENbHBIM. ClieJoBaTeNbHO, KpailHe BaXKHO CHPOEKTHPOBAThH
cuctemy AS/RS 11 KOpPEKTHPOBKH 0OBEMOB U CYIIECTBEHHBIX TPAH3aKIUI Mepe]] €¢ CO3TaHUuEM.
Cucrema nomxkHa OBITH CHPOEKTUPOBAaHA TaKUM 0Opa3oM, 4yTOObI OHA MOIJIA YIPAaBIATh BCEMU
TEKYIIUMUA U WU3BECTHBIMH BO3MOXKHBIMHU OyIYIIMMHU MOTPEOHOCTAMHU, HalpUMeEp, B OTHOLICHUH
€MKOCTU CKJaza, 3((HEeKTUBHOCTH KOMIUJICKTAIlMM M KOJIMYECTBA CTAHIMK BBOJA U BbIBOJA. Takke
BaXHO MOHHUMAaTh, YTO aBTOMATHU3UPOBAHHBIE CUCTEMbl XPAHEHHUsS BCEr/a SIBISIOTCS JIUIIb YacThIO
BCEHM CKIAJICKOW JEATeNbHOCTH, W Hawiydlias oOIias MpPOU3BOJUTEILHOCTE MOXKET OBbITh
JOCTUTHYTa TOJIBKO TOTJA, KOTZa BCE CKIIAJCKHE MPOLeCcChl (aBTOMAaTH3UPOBAHHBIE M PYYHbIE)
paboTaroT BMecCTe.

5. ABTOMaTU3MpPOBaHHbBIE YIIPABIIsIEMbIE TPAHCIIOPTHBIE CPEACTBA

ABTOMAaTH3UpOBaHHBIE TpaHCIIOPTHBIE cpencTBa (AGV) MOXKHO ONpeneauTh Kak MalllHbI C
KOMITBIOTEPHBIM YIIPaBJICHUEM, KOTOPbIE MOTYT BBINOJHATH HA0OP OIMpPENENeHHBIX 3a1ay, CIemys
KOHKPETHBIM HMHCTPYKIUSM C MHUHUMAJIbHBIM BMENIATEIbCTBOM 4YellOBeKa MM 0e3 Hero.
ABTOMAaTH3aIUsl CKIAJCKOM JIOTHCTUKH C TIOMOIIBIO DPA3IMYHBIX BUIOB aBTOMATHU3MPOBAHHBIX
TPAHCHIOPTHBIX CpPEACTB WM poOOTOB - HE HOBas TeHIeHIUs. [lepBrle NpUMEHEHHS
aBTOMATH3UPOBAHHBIX YIPABISEMBIX TPAHCIOPTHBIX CPEACTB, HCIOJIB3YEMbIX CETOIHS s
aBTOMATH3AllMK TEepEeMEIIeHUs] MaTepHalioB Ha CKJa/ax, BO3HUKIN B Hadane 1950-x romos, korma
BOJUTENH TPAKTOPHBIX MPHUIIETIOB, MEPEMENIAIOIINX MaTepHalbl U3 OJHOTO MECTa B JIpyroe, ObuIH
3aMEHEHbI aBTOMAaTU3UPOBAHHBIMH PEIICHUsIMU (pHUC. 7). ABTOMOOMIIbHASI TPOMBIIIJIEHHOCTH ObLIa
MMMOHEPOM BO BHEAPEHUH AaBTOMATU3UPOBAHHBIX TPAHCIOPTHBIX CPEIACTB MJs MPOU3ZBOJACTBA U

6967



cknagupoBanus. C tex nop AGV cranu cTaHAapTHBIM WHCTPYMEHTOM aBTOMATH3aIlMH Ui BCEX
oTpacieil C TOBTOPSIOMIMMHUCS TOCTaBKAMU MaTepHuajoB. ABTOMAaTHU3HUPYS TPAaHCIOPTUPOBKY
MaTepHajioB C IMOMOIIBI0 ABTOMATH3UPOBAHHBIX PEIICHWH, KOMIIAHUU TIOJy4aroT OoJbIle
BO3MOXXHOCTEH ONTUMH3UPOBATH MPOU3BOIUTEIBHOCTE M Ooniee A(PQPEKTUBHO IUIAHUPOBATH
MIOCTABKH, YTOObI YMEHBIINUTH Y3KHE MECTa Ha MPOU3BOCTBE.

Pucynok 7. Oque u3 nepBbix amepukanckux AGV, CTpouTeIhCTBO HaualoCh
B 1954 rogy xax Tsrad Ha HSATh PULETIOB

Jlo HenaBHEeTO BpeMeHH TpaauinuoHHbie AGV ObUTH €IMHCTBEHHBIM MOOMIBHBIM PEIICHUEM
JUISL aBTOMATH3aIlMK 3aj1ad BHYTPEHHEHW JIOTHCTUKM TpU OOECIIeYeHUH HEMPEepPBIBHOTO TOTOKA
MaTepuajioB Mexay pasimyHaeiMu  Toukamu. Ceromas AGV cramu eme 0Oojee THOKHMH,
ABTOHOMHBIMH U SKOHOMUYHBIMH U TeIepb 00Jiee N3BECTHBI KAaK aBTOMAaTU3WPOBAHHBIC MOOWIIBHBIE
poboter (AMR). ®ynmamentampHoe pazamuune Mexay AGV um AMR MoXHO pe3roMHpOBaTh
pasHUIIEeH, OTMEUECHHOH MEXIy YIPaBIIEMbIM TPAHCIIOPTHBIM CPEIICTBOM M poOOTOM: yIpaBisieMoe
TPAHCIIOPTHOE CPEACTBO CieayeT MO0 (PUKCHUPOBAHHBIM MapiipyTam, B TO BpeMs Kak poOoT
CHIOCOOEH MPUHUMATh HE3aBUCUMbIC DPEIICHUS M HU3MEHATh HUCXOAHBIM MapHIpyT, pearupys B
peXHMe peantbHOr0 BPEMEHHU Ha Cpefia, B KOTOPOM OH JIBUKETCSL.

Ecmu AGV wucnonb3yer (ukcupoBaHHBIE MapmpyThl aias HaBuranuu, AMR  moxer
CaMOCTOSITENIbHO TepeMelIaTbCs BHYTPU 3a/laHHOM  00NacTH, WHCIOJNIb3Ys MPEABAPUTEIIHHO
3arpy’keHHble 4epTeku 00bekToB. OH TakKe MOXET CO3[aBaTh KapThl OKpYXKaolled cpedbl, B
KOTOpPO# OH paboTaeT, UCIOoJIb3Ys BUICOKAMEPY U Ja3epHbIe CKaHEPhI JIsl CKAHUPOBAaHUSA 00BEKTa U
HaBUTAIMK HA OCcHOBe 3Toi nHpopmannu. AMR ucnonb3yeT naHHble Kamep, BCTPOSHHBIX JAaTYMKOB
U JIa3epHBIX CKaHEpOB, a TaKXKEe CIIOKHOE MPOrpaMMHOE oOecriedeHue JUisi OOHapyKEHHsI CBOETO
OKpYXeHHS M BbIOOpa Hambosiee 3 ekTuBHOTO MapuipyTa K omnpeneiaeHHo# mend. OH paboraer
MIOJIHOCTHIO aBTOHOMHO, U MpPH CTOJIKHOBEHHMHU C MPEMSATCTBUSAMU MEpe]] HUM, TAKUMU KaK JPyrue
BWJIOYHBIE TOTPY3YMKH, MOIAOHBI Wik Jironu, AMR 0Ge30macHO OOXOAWT MX, MCIOJIB3YS JIYYIIHMA
aJIETEPHATUBHBIN MapuIpyT, 4TOOBI rapaHTUPOBAThH COOINOIeHNE TpadKka MOTOKOB MaTepUAIOB.

Tekyias TeHISHIMS POCTa AMEKTPOHHONH KOMMEPIIMH YBEIHUMIa MOTPEOHOCTh B PELICHUSX
AGV u AMR B KpyIHBIX JTJOTUCTUYECKUX LEHTPAX, KOTOPbIE 00padaThIBalOT OOJIBIIOE KOJIUYECTBO
HEOOJBIINX BXOJSAIMINX M UCXOMIAIINX 3aKa30B B cxarble cpoku. Mcmonb3oBanue pemenniit AMR B
OBICTPO  pa3BUBAIOIIEMCs] OH3HECEe DJJIEKTPOHHON KOMMEPIMH MOBBICUIO A(PPEKTUBHOCTH
KOMILICKTAllMU U TPOM3BOAUTENbHOCTh. Hampumep, Takue kommanuu, kak Amazon u UPS,
BHeApunn pemeHuss AMR Ha cBoux mnpennmpusiTUsX, 4YTOOBI MOBBICHTH MPOU3BOAUTEIHHOCTD
KOMILJIEKTAI[UU ¥ CHU3HUTD 3aTPaThl HA KOMIUICKTAIIHIO.

OO6b1uno pemerns AGV u AMR MOXXHO pa3lieuTh Ha TPU OCHOBHbIE KaTETOPHUHU, KOTOpBIE
MIPEJICTaBICHbI HIDKE.

1. TpancropTephbl €MTMHUYHBIX TPY30B

I'py3oBbie Tpancnoprepsl AGV/AMR ucnons3yrores Ajist epeMelieHns Tpy30B U3 Mecta A
B Mecto b. OOBIYHO OHHM OCHAIEHHl MEXaHW3MaMU aBTOMATHUECKOW 3arpy3Ku M pa3Tpy3Ku
MaTepuaoB, TAKIMH KaK POJIMKOBBIM KOHBEHeEp, ABMKYIIHUECS JICHTHI, MOIbEMHbBIE MIaTHOPMBI HITH
Jpyrue YyCTPONCTBA, BCTPOSCHHBIE B TPAHCIIOPTHOE CPEACTBO. Manyda, Kak MOKa3aHO Ha PUCYHKax 8

6968



u 9. AGV c enuHHMYHOW Harpy3koi - O5TO MaHEBPEHHbIE M YHHUBEPCAJIbHBIC MAIIHHBI,
NpeAHa3HaYeHHbIE JUISI ABTOMATH3alMM JIIOOBIX OIEpalnui, MPearoiaralouX CTaHJapTHOE
nepeMeIieHue u3 oJHoro mecra B apyroe. AGV ¢ eaMHUYHON Harpy3koil MOKHO HCIOJIB30BaTh,
HampuMmep, Ui COBMECTHOHW paboThl ¢ cuctemamu AS/RS mis ynpaBicHHsS BXOIAIIUMH WM

HUCXOOAIIHUMU IICPEMCIICHUAMM.

Pucynox 8. Enmunynbii rpy3oBoii PucyHok 9. Tunsl EANHUYHBIX
TpaHCcIopTep IrPy30I1€pEBO3YNKOB

2.BUIOYHBIN NOTPY3YUK C aBTOMaTHYECKUM YIIPABICHUEM.

Bui09HBI TIOTPY34YHK C aBTOMaTHYECKUM YIPABICHUEM - 3TO aBTOMATU3UPOBAaHHAS BEPCHS
TUIUYHOTO BHJIOYHOTO IIOTPY3YMKa, YIPABISEMOTO YEJIOBEKOM, TAaKOTO KaK pPHY-TIOTPY3YHK,
BHJIOYHBIM IMOTPY3YUK C MPOTHBOBECOM WJIM BWJIOYHBIH MOTPY3YHMK JUIS OYEHBb Y3KHX IPOXOIOB
(VNA). Ha pucynke 10 cieBa mpeacTaBieH aBTOMaTH3HPOBAHHBIA PHUTPaK C MPOTHBOBECOM, a
crpaBa - BuJIouHbIi norpy3uuk VNA. ABTOMaTH3MpOBaHHBIN BUJIOYHBIN TOTPY3YHMK OOBIYHO MOXKET
paboTaTh Kak B BEPTUKAJIbHOM, TaK U B TOPU30HTAIBHOM MOJOKEHUH, KaK U OOBIYHBII BHIJIOYHBIH
MOTPY3YMK, yIpaBisieMblil yegoBekoM. Ero Takxke MOXXHO MCHOIb30BATh VIS TeX XKe LeJeH, 4To U
BWJIOYHBIN OTPY34HK, YIIPABISIEMbIN YEIIOBEKOM.

Pucynoxk 10. Bunounsie norpysunku AGV. (Mitsubishi Logisnext Europe Oy, 2021 1)

3. bykcupoBUMK

Tugger AGV - 3T0 TUII aBTOMAaTH3MPOBAHHOIO YIPABISEMOIO TPAHCIOPTHOTO CPENCTBA,
IpeaHa3HaueHHOTo JUIsl OyKCHPOBKH TeJIeXKEK, Kak MokazaHo Ha pucyHke 11. Tugger AGV - sto
OeCHMIOTHBIN TATra4, UCHOIb3YEMbIH JUIs TepeMelleHns PULIETIOB BHYTPH CKJIaJ0B WM 3aBOJIOB,
Harmpumep, OECNUIOTHBI TMOE€3/, KOTOPHIH MOXET HMETh HECKOJbKO OCTAaHOBOK. M MecCTa
MOJIy4eHHUs] 10 3apaHee OmpeAeiIeHHOMY Mapupyty. bykcupoBounas crnocobnocts AGV 1o
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MEPEMEIIEHUI0 MaTepruaIa MOKET BapbUPOBATHCS OT JECSATKOB KUJIOTPAMMOB JI0 HECKOJIBKUX TOHH,
B 3aBUcUMOCTH OT Monenu AGV.

Pucynok 11. ByKCHpOBLiH/IK AGV
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B coBpeMeHHOM OBICTpPO MeHSIOIIEMCS MHUpe Tpylda, 3((dEeKTUBHOE YyIpaBieHUE
NIEPCOHAJIOM CTAHOBUTCS KJIIOUYEBBIM (DAaKTOpPOM YCHEIIHOCTH oOpraHu3anuil. PexkpyruHr, kak
HEOoTheMJIEMasl 4acTb KaJpOBOW IOJUTHKH, CTAJKUBACTCS C BbI30BAMHU, TPEOYIOILUMU
MHHOBALMOHHBIX U 3()(eKkTuBHBIX pemieHnil. B 3ToM KoHTekcTe, ucKyccTBeHHbIN nHTeuiekt (MN)
IIPEJOCTaBIISIET YHUKAIbHBIE BOZMOXKHOCTH ONTUMHU3AIIUH ITPOLIECCOB MOA0Opa MepcoHaa.

Ilesnb HACTOSAIIETO HCCIEAOBAHUS - NPEACTaBUTh M O0OOCHOBATh KOHLEMIUIO IUIATHOPMBI
Digit.EX, opeHTHpOBaHHOM Ha MOMCK M OLIEHKY OHJIANH-CIIEUATUCTOB ¢ Ucnoyb30BaHueM M.
AKTyanbHOCTh JAHHOM 3afauM o0OycJoBJIeHA HEOOXOJAWMOCTBIO CHpPAaBIATBCA C pacTyIlel
CIIO)KHOCTBIO pBIHKA TpyJa, TJA€ BOCTPEOOBaHBI BBHICOKOKBATM(HIMPOBAHHBIE CIIEHUAINUCTBI C
YHUKAJIbHBIMU KOMIIETCHLIUAMU.

WunoBanmonHocts  Digit.EX 3akmtoyaercss B JBYX KIIOYEBBIX aclekTax. Bo-mepBbiX,
ucnosib3oBanue MM B mpouecce MpoBepkH KaHAWAATOB. AJTOPUTMBI aBTOMAaTUYECKOTO aHAIW3a
pe3iomMe, MpoBepKa MOPTQPOIMO, OHIAWH-MHTEPBbIO M MOKAINl TECTHl MO3BOJSIOT 3((EKTUBHO
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