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Ne HaumeHnoBanmue
n/n 0J10Ka Kpurepuii oneHku
1 Hacenénnbrii HoBocubupckass obmacts, Topon HoBocubOupck,
IYHKT. HacesneHue 1,6 MUJUIMOHA YEJNOBEK, CaMblil OOJBIION
ropoji, Haxoagmuicsa B Azuarckou yactu PO.
2 OTtpacian OTpac/iu NPOMBIIIJIEHHOCTH:
NPOMBIIJICHHOCTH. MamuHocTpoeHue. HoBocubupckuit
WHCTpyMEHTaNIbHBIM ~ 3aBoj, AO  “CraHkocu0”,
HoBocubupckuii npruOopocTpOUuTEIbHBIN 3aBO;
[BeTHast MeTaJUTypPrus. HoBocubupckuit
OJIOBAHHbIM  KOMOMHaAT, HoBocuOupckuii  3aBoj
XUMUYECKUX KOHILIEHTPATOB;
JuiekTpodHepreruka. HoBocubupckas ['9C,
TOII-5;
XumMuveckas NMPOMBIILJIEHHOCTb.
Jlakokpacounslii 3aBoj “Pamgyra”, “Cubmmact”;
Oob6oponHast NMPOMBIILJIEHHOCTb. 3aBOJ1bI
“Uckpa”, “Cesep”, “H3XK”;
CrpouresbHbiii  kKommieke. OOO  “3aBon
CcTpouTeNbHBIX MaTepuanioB — 77, OO0 “Cubupckuii
MOHOJIUT”
3 Opranuzauus. MAOY «JIuneit Ne9», r. HoBocubupck yia. 1905
rojga 1. 41, +7 (383) 220-36-91
! YjieHbl KOMaHABI. 10M
KJIacC, KOHCTPYKTOP
101 xnacc,
JUAEP TPYNIbl, IPOrPAMMUCT
3
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S/ S S S 10 xnace,

KOHCTPYKTOP
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OTBETCTBEHHBIN 3a JOKYMCHTAIIUIO

TpeHepbl. SIS S S S S S S vecro paboTs
— MAOY «JInueit Ne9y.

KoHCYJIbTAHTDI. '//// // // // // // npojaser —
KOHCYJIBTaHT, MEHEKED T10 MPOoiakaM Mara3una «J{om
mebenm». Homep tenedona: ¥ /" / / / /

AKTYaJIbHOCTB,

OcHOBHas mpobieMa 3aKII0YaeTcs B TOM, 4YTO B
npooJjemMaTuka.

COBPEMEHHOM  MHpE  IPOU3BOJCTBAM  TPYIHO
aBTOMATH3UPOBATh MPOLIECC U3 — 3a Pa3HBIX MPUYUH —
(UHAHCOBBIX, TEXHOJIOTUYECKUX, W Jpyrux. Ham
OPOEKT pelaeT AJTH NpoOJeMbl, aBTOMATHU3UPYs
TIPOU3BOJICTBO

C MaKCUMaJIbHOHM 3 (HEKTUBHOCTHIO U MUHUMAJIbHBIMH

Ha4daJIbHBIMHU BJIOKCHUAMM.

ABTOMaTH3anusi MeOENIbHBIX 3aBOJIOB aKTyalbHa B
COBPEMEHHOM MHpE M3 — 3a TOr0, 4YTO TAKHE MEPBI
NPUBEAYT K TOBBIIIEHUIO TPOU3BOJUTEILHOCTA Ha
IIPOU3BOJICTBE U CHMKEHUIO 3arpar. [lociie BHenpeHus
ABTOMATU3WPOBAHHOM JIMHUHA KAa4e€CTBO MPOAYKLIHH
YIIYUIIUTCS, TaK KaK pOOOTHI BBITIOJIHAIOT 33/1a4U TOUHEE
u OpicTpee, ueM Jmoau. Takxke, 3a4acTylO0 JIIOAU
TPaBMUPYIOTCS Ha IIPOU3BOJCTBE. biaronaps BBEICHUIO
aBTOMAaTH3allMd  HAa  IPOU3BOJCTBE  YKPEHMUTCS

KOHKYPCHIUA MCKAY MPCANIPUATHUIAMU.
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eab, 3axaun

I.Ie.m:: CO31aHHC ABTOMATHU3HUPOBAHHOI'O
MEOCIBLHOTO 3aBOoJa C ITIOMOIIIBIO Pa3J INIHbIX

TCXHOJIOTHYCCKUX CUCTEM

3agaum: 1) Ilomyuuth Ke¥c OT KOMIAHUM —
naptHepa RADO wu noanucate corjameHue o

COTPIHUYECTBE.
2) CipoeKkThpoBaTh MPOTOTUI YCTPOMCTBA.

3) CoOparb BC€ CUCTEMBI, U3 KOTOPBIX COCTOUT

MOACIIb.

4) Pa3zpaborath 1O IpOTOTHUIA

aBTOMAaTHU3UPOBAHHOT'O MEOEIILHOTO 3aBO/IA.
5) [IpoBecTu TeCTHI MOJIETH.

6) Pa3zpaborath HEOOXOIUMYIO TOKYMEHTAIIUIO JIJIsI

MPOEKTA.

7)  OdopMuTh MNPOEKT B COOTBETCTBUU C

TpeOOBaHUSIMU KOHKYpCA.

Hcropust Bonpoca.
HonbITKH peuieHus

npoodIeMbl

2. ABTOMaTH3aIMs POU3BOJICTBEHHBIX JIMHUUN
Hayasace eule B KoHie XIX Beka ¢ MOsBIEHUEM MEPBBIX
KOHBerepoB Ha 3aBojax ['enpu dopna. B cepenune XX
BEKA Ppa3BUTHUE DJIEKTPOHUKU T[IO3BOJIAJIO BHEIPUTH
MIPOrPAMMUPYEMBIE  JIOTHUECKUE  KOHTPOJUIEPHI, YTO
3HAYUTENBHO TOBBICUIO THUOKOCTH U YIIPABISIEMOCTb
npoueccoB. C pa3BUTHEM KOMITBIOTEPHBIX TEXHOJIOTUN B

1970-x romax cTaJli  AaKTUBHO  WCHOJIL30BAaTHCS
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pOOOTOTEXHUYECKUE KOMIUIEKCHI, a TaKKe CHCTEMBI
MAILIMHHOTO 3peHMs U1l KOHTpos kadectBa. B XXI Beke
aBTOMAaTHU3allMU YAESETCsl 0c000e BHUMaHUE Onarojaps
Pa3BUTHIO MHTEpHETA BEIIEM M  HCKYCCTBEHHOI'O
MHTEJUIEKTA, YTO MPUBEIIO K CO3AaHuI0 "yMHBIX" (adpuK,
/i€ BCE MPOLIECChl B3aMMOCBSI3aHbl 1 ONTUMU3UPYIOTCS B

PCajiIbHOM BPCMCHMU.
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IlepBoHayaabHBbIC
BAPMAHTBHI  pPeLICHUA
npoodjemMbl  «3a» H

«IPOTHBY

Bapuant pereHns poOJIEMBI —
aBTOMAaTU3MPOBAHHAsI CUCTEMa HAa MeOEIbHOM 3aBOJIE C
CHUCTeMaMH 3arpy3ku, KOHBEHEpHOU o00paboTKoil co
CTaHKaMH{, TPAHCIIOPTUPOBOYHOM, COPTUPOBOYHOM,

MIEPEBO3HON M pa300POYHON CUCTEMaMHU.
Bapuantel [IPOTHB:

Kongetiepnas o0pabotrka TpeOyer OOJBIINX
IonIaaer, obImas cucTeMa 3aBUCHMMa OT KadecTBa

3aroTOBOK.
BapuanTtsi 3A:

EnvHas cuHXpoHU3auus onepanuid, MUHUMHA3ALUs

IPOCTOEB U Opaka, CKOPOCTh U TOYHOCTb.
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Br10panHblii
BAPUAHT, 000CHOBaHME

BbIOOpa

Bapuant peneHns POOJIEMBI —
aBTOMAaTHU3MPOBAHHAsI CUCTEMa Ha MeOETbHOM 3aBOJIE C
CHUCTeMaMH 3arpy3Kd, KOHBEHEpHOW 0O0pabOTKOH Co
CTaHKaMH{, TPAHCIOPTUPOBOYHOM, COPTUPOBOYHOM,

IIEPEBO3HOM M pa300pOYHOIN CHCTEMaMHU.

bein BEIOpaH JaHHBIN BapuaHT, TaK Kak B JaHHOM
ciaydae cucrtema Oyner paborath OecnepeOOHO

(koHBeieprl), OyAET OCYIIECTBIATHCS TOJTHOCTHIO

6

ABTOMaTI/ISaHI/UI MeOEITLHOTO 3aB0O/J1a




MAOY Jlurent Ne9

aBTOMAaTU3MpOBaHHAsi 00pabOTKa M JTOCTaBKU JIETaJIH.
Takke Hama cucTEMa HUMEET NPEUMYLIECTBO Hal
JpYyrUMH, T[OTOMY 4YTO B HEH  HCHOJb3YyeTcs

VHTEJUIEKTyaJIbHasl COPTUPOBKA JIETAIIH.

12 Ilnan pabdoTsl HAA [IpoexT ObLT pa30UT HA HECKOJIBKO ATATOB:
MPOEKTOM
1) [IpuaymbIBaHuE UEU peaTU3aIy MPOEKTa
2) [IpoexTrupoBKa CUCTEMBbI
3) Co3nanue aBTOMAaTU3UPOBAHHOIO MPOU30/ICTBA
¢ nmomoribio Mindstorms EV3: 6 cuctem.
4) IlporpaMMHUpOBaHUE IECTH CUCTEM
5) TectupoBaHue cucteMm
5) Co3naHue TOKYMEHTAIUU K MPOEKTY
13 Henn IS Hemnmu:
KaXK/A0r0 Tana, .
1) COopka KOHBEHEPOB CO CTaHKaMHU, CHCTEMBI
BBINOJIHEHHBIE

padoThI, pe3yJabTaThl

3arpy3Ku, TpPaHCTIOPTUPOBKH (KO3JIOBOM KpaH), CUCTEMBI

COPTHPOBKH, NIEPEBO3HOMN U pa300pOYHOI CUCTEMBI.

2) IlporpamMmupoBaHHE€  BCE€X  CHUCTEM C
UCIoJib30BaHueM pasnuuHbix [10, nporpammupoBaHue

IATYUKOB
3) Co3nanue TOKyMEHTAIUU MTPOEKTa

Pe3ynbraThl: ObLITH peanu30BaHbI BCE
NOCTaBJICHHbIE 1IeNU — coOpaHo 6 cucreM. JlaHHbIE
CUCTEMbl OBUIM 3aIpOrpaMMHUPOBAaHbl U OTJIAKEHBI,

MPOTECTUPOBAHBI IS HAWIY4YIIEro  pe3yJibTara.

ABTOMaTI/ISaHI/UI MeOEITLHOTO 3aB0O/J1a
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Cucrembl paboTalOT aBTOHOMHO, 0€3 TepedoeB.
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Onucanue
KOHCTPYKUUH MO/1eJIeH,

HX YacTeu.

Hama Momenp cOCTOUT M3 HECKOJIBKHX YacTeu
(cuctem), Kakaas u3 KOTOPBIX BBITIOJIHSIET

onpeaeneHHble (PyHKIUH.

1) 3arpy3ounas cuctemMa. Mojenb COCTOUT U3
COOpOYHOrO  CTaHKa, 3-X  TPaHCHOPTUPOBOYHBIX
KoHBeHepoB M 1 ckmangckoro. Taxxke wucnonb3yercs
T'yCEHUYHBIN TPAHCTOPTUPOBIIUK, KOTOPBIM MOXKET IIPU
HEOOXOMMOCTH BbleXaTh M JOCTAaBUTh JIE€Talb 10

NOBTOPHOM 00pabOTKH.

2) KongseiiepHas cuctema. MoJieiab COCTOUT U3 2-
X IVIaBHBIX M 1-ro BCIIOMOraTeJbHOrO KOHBeWepa, a
TaK)K€ U3 CTAHKOB, KOTOPbIE HAXOIATCS Ha 2-X TJIaBHBIX

KOHBEHepax.

3) TpaHcnopTUpOBOYHAs CHUCTEMA. Mopenb

COCTOUT U3 MOCTOBOTO KpaHa, Ioc3aa U MaHUITYJIATOpPA.

4) CoptupoBouHas cucreMa. Mojieab COCTOUT U3
5-TH KOHBEMEPOB U CPEAHETO MOTOPA, YUACTBYIOIIETO B

IIEPEHOCE MEXK/1y KOHBEUEPAMHU.

4) TlepeBo3Has cuctemMa. MoJCIIb COCTOHWT W3
MOCTOBOT'O KpaHa M XBaTa, KOTOPBIM pa3MeIleH Ha ABYX
poborax Mbot, a Takxke w3 AGV  Temexkw,

nepeMeIarIiei AeTaab C OJJHOW CUCTEMBI Ha IPYTYIO.

5) Pazbopounast cucrema. Mojeinb COCTOUT W3
KOHBENepa, MAaHUITYJIATOPA, KOPPEKTUPYIOILIEH

YCTAaHOBKH, p3360p0‘-IHOF0 CTaHKa n XBaTa C

ABTOMaTI/ISaHI/UI MeOEITLHOTO 3aB0O/J1a
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JOCTABJISIOIIUM OYJIbJI03EPOM.

bonee moapoOHas wHpOpMamms O cUCTEeMax B

npoekTe — B namnke «Onucanue Moaeein
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Onucanue
B3aNMO/IeCTBUSA

MojeJ1ei.

1) C 3arpy304HO#l CUCTEMBI AeTallb MepeMEeIaAeTCs
Ha KOHBEHEPHYIO CHCTEMY CO CTaHKaMHu MHpHU MOMOILU

KOHBeMepa.

2) C KOHBeepHOU CUCTEMBI JIeTalb OEpeT XBaT Ha

KO3JIOBOM KpaHC U IEPEMCIIACT Ha IMOC3 .

3) C cucrembl  TpPaHCHOPTUPOBKH  Ha
COPTHUPOBOUYHYIO CHCTEMY J€Tajlb IepeMellaeTcss Npu

MIOMOILA MaHUIYJISITOPA.

4) XBar, pacnoyio)KeHHbII Ha MOCTOBOM KpaHe,
NIObE3KACT K COPTUPOBOYHON CUCTEME U IEPEMEILAET
netanb Ha AMG TenexKy, KOoTopas, B CBOIO OY€pelb,

NIEPEBO3UT JIETAb Ha Pa300POUHYIO CUCTEMY.

5) C mnomomiplo CHEIUaJIbHOTO XBaTa JeTajlb
nepeMeniaeTcsi ¢ pa3dopoyHOil CUCTEMbI Ha OYIIbI03€eD.

Bynbao3ep 0TBO3UT AeTallb K (PUHUIITHON TOUKE.
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Onucanue
MPOrpaMMHOI0

o0ecreyeHus.

bonee mnoapobHo y3HaTh O paboTe MNporpaMm

MOHO C TOMOIIBIO CIICAYIOIINX OJIOK-CXEM:

ABTOMaTI/ISaHI/UI MeOEITLHOTO 3aB0O/J1a







