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Ilepeyennb coxkpanieHuii 1 0003HAYEeHUI
B nacrosmem oruere o HUP npuMeHsIOT ciaenyromue CoKpaeHus

IIBII - [Ilapuko-BUHTOBas Iepeaaya

TUIK - ITporpaMMupyeMblid TIOTUYECKUH KOHTPOJLIED

HMI - YenoBeko-MammuHHbIN uHTEpdEiic

UIIV - YUucnosoe mporpaMMHOE yIIpaBiIeHUE

CAIIP - Cuctema aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS PaboT
10O - TIporpammHoe oOecrieueHne

URL - 310 agpec pecypca B cetu IHTEpHET.

00 - o6opoT

TepMuHbBI U onIpeneieHUst
B nacrosuiem otuere o0 HUP npumeHsroT cineayronme TepMUHBI ¢ COOTBETCTBYOLIMMHU ONPEAEIEHUSIMU

1) KonmnaboparuBHelii poOOT(KOOOT) — STO aBTOMAaTHYECKOE YCTPOMCTBO, KOTOpPOE MOXKET paborarh
COBMECTHO C Y€JIOBEKOM JUIsI IPOU3BOJCTBA PA3IMUHbIX POAYKTOB.[1]

2) Ilporpammupyemsiii orudeckuid kKoHTposwiep(IIJIK/PLC) — 310 31eKTpoHHOE YCTPOHCTBO, KOTOpOE
MO3BOJISIET YIPABIATH U KOHTPOJIUPOBATh Pa3IMUHbIE MPOIIECCH B aBTOMATUYECKOM pexuMe. [2]

3)Yenosexko-mMamuuubii uHTEepderic (UMU) (anmn. Human machine interface, HMI) — mmupokoe
MIOHSITHE, OXBATHIBAIOIIEEC HHXKCHEPHBIC pPEIICHHs, O0ECIIeUMBAIONINE B3aWMOICHCTBUE 4YellOBEKa-

oreparopa ¢ yrnpasiIsieMbIMU UM MalluHamHu.[3 ]
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BBEJEHUE
Tema npoekra
[TopranpHast cucTeMa JIMHEHHOTO mepeMelleHus JUlsl TMOBBILIEHUs 0a30Boro (yHKIHOHAIA

CYILIECTBYIOINX MaHUITYJIATOPOB.

AKTyaJIbHOCTH
[IpoexT pa3pabareiBacTcss Ha ©Oa3e kommanuun OOO «IIpomdHepro ApBtomarukay. Ceromss

MIPOM3BOJCTBCHHBIC KOMIIAHWH HCIBITHIBAIOT OCTPBIA JEUIIUT KAJPOB HA BCEX dTamax MPOU3BOACTBA.
D¢ddexTrBHO pemmTh MpodlieMy HEXBaTKW KBAIW(UIMPOBAHHOTO TMEpPCOHANa MOMOTaeT BHEIpPEHUE
KOJITa0OpaTUBHBIX POOOTOB. OTH pPOOOTHl OTIMYHO 3apEKOMEHJOBalu cebs Ha MHOTHUX
MIPOM3BOACTBCHHBIX YYacTKaX: IMOTpPy3Ka MPOAYKIMK B KOpoOax Ha IMaJuIeThl, 3arpy3ka M BBITPYy3Ka
3aroTOBOK M3 CTAaHKOB M U3 MPECCOB, paboTa ¢ NUCTOrMOaMu, HAHECEHWE KIes WM TepPMETHKa,
CBapOYHBIX y4acTKax U Jp.

Ceituac cymniecTByeT 00JIbLIOE KOJMYECTBO 3a/1a4, KOTOPhIE MOKHO aBTOMAaTU3UPOBATh C IIOMOIIBIO
K0OOTOB, HampuMep, PoOOT MOXKET OCYIIECTBIATH CBAPKY OOJBIIMUX JeTalield, pa3MelieHrue OOIBIIEero
KOJIMYECTBA MPOAYKIIMH Ha MaJUIEThI, €CIU MPUCIIOCOOUTH poboTa paboTaTh BepTUkanbHO. K coxanenuto,
WX pabouelt 30HBI HE BCET/Ia XBATACT JUISl BHIMOJHEHUS TAKUX MACIITA0HBIX 3aJ1ad. YBEJIIMYUTh €€ MOXXHO
myTeM 00aBleHUST KOOPIWHATHON CTemeHH, 0ojiee TOro, Mo JaHHBIM KOMITaHWU, B Poccum moka Her
TOTOBOTO PEIICHUS.

e npoekTa
Pa3zpaboraTh MHOpPTaJbHYIO CHUCTEMY JIMHEHHOro mnepememieHuss Ha Oaze kommanuu OOO

«IIpomdHEpro ABTOMaTHKAY, UCTIOIB3YS MPEAOCTABIEHHbBIE KOHCTPYKTUBHBIE AJIEMEHTBI, JJI51 TIOBBILICHHS
0a30BOro (yHKIMOHANIA KaKOro-JIMOO MCIOJHUTEILHOTO MEXaHU3Ma WM KOJIa0OpaTUBHBIX pOOOTOB, B
YaCTHOCTU poccuiickux Rozum, kuraiickux Jaka, Prompower u narckux Universal Robots
Ipy30MOAbEMHOCTBIO 10 12 Kr, myTéM J00aBieHHs BO3MOXHOCTH IMepeMelieHus Ha 1.5 metpa, ¢

WCIIOJIb30BAaHUSAM KOOPJAMHATHOM (I7100anbHOM) CTENeHU NOABMKHOCTHU[4].

3agaum npoekra
1) [IpoBecTu mpenBapuTEIbHOE MCCIEAOBAHNE WHTEPHET-PECYPCOB, M3YUUTh CYIIECTBYIOIIUE PEIICHUS,

MIPOAHATU3UPOBATH CHIEUPUKY TaHHOW 3a7a4¥ U MPOAHAIM3UPOBATH KOMIIOHEHTHI, IPEOCTABICHHBIC
KOMITaHUEH.

2) U3yuuth cpenctBa, MCIOJIb3yeMble B KOMITAHHWH, JUJIS JIYYIIEH HMHTETpAIliy CBOETO PEIICHUS B HX
cucremy. CdopmynupoBaTh TeXHHUECKOE 3ajaHue. HalWTH TEXHHYECKYI0 JOKYMEHTAIHWIO Ha
MIPEI0CTABIICHHBIE KOMITOHEHTHI.

3) PazpaboTtarh 3cKu3 MPOTOTHIA, TOA0OPATh TpeOyeMble KOMITOHEHTHI U3 YHCIIa JOCTYITHBIX



4)Pazpaborars 3D Momenbp ans pacueTa HampsHKEHWM B KOHCTPYKUMU (OMOpPBI, HampapisIONIHe,
TTOJIITUTTHUAKH )

5) C yueTom pacdeToB, BHECTH U3MEHEHHUS B KOHCTPYKIIUIO, P HEOOXOAMMOCTH 3aMEHUTh KOMIIOHEHTHI

6) Pazpabortare 3D Mopenu KOMIIOHEHTOB: BHYTPEHHIOIO KOMIIOHOBKY, COCTAaBHBIE YacTH W3ZIENus,
kpenexu. [IpopaboraTs BHEITHUI OOIHMK W 3PTOHOMUYECCKUE PEIICHUS C YUIEeTOM CIIeIU(DHUKH 3a/1aud |
YCJIOBHM 3KCILTyaTaluu.

7) I3roToBUTH neTanu U y3Ibl u3aenus. JJOKynuTh Hy»Hble KOMIOHEHTHI Tpu HeoOxoaumoctu. ColOparh
KOHCTPYKIIHIO.

8)Hammcare mporpamMMHOe oOecriedeHHe il peanu3alui 0a30BOro (QPyHKIMOHAIA W TECTHPOBAHUS
ombITHOTO oOpasmna. Pa3paborarh dYenoBeko-mamMHHBIA WHTepdeiic. Paspaborate wuHTEpdeiic
B3aMMOJICHCTBHUS KOJJIA0OpPaTUBHOTO po0OTa (WJIM JPYyroro MCIOJHHUTEILHOTO MEXaHHW3Ma) |
POTPaAMMHUPYEMOT0 JIOTHUECKOTO KOHTposuiepa. Pa3zpaborarh cucreMy 0e30MacHOCTH M OTOOpa)kaTh
COCTOSTHUE C TTOMOIIBIO CBETOCUTHAIBHOMN KOJIOHHBI.

9) IIpoBecTu UCIBITAHUS.

10) BeisiBUTH mpo0ieMbl 1 BHECTH U3MEHEHUS.



1 IOMCKOBO-UCCJETOBATEJIBLCKUAM ITAII

1.1 AHa/m3 BO3MOKHBIX IyTeil pelieHus 3a1a491
B Xome wu3ydyeHHsI OTKPBITBIX HCTOYHHMKOB M OOIIEHHUS C KOMIIaHWEH ObulM pa3zpaboTaHbl
pa3nuYHbIC MyTH pelIeHus MpoOJIeMbl, a TaKKe MPOBEIEH X NPEABAPUTEIbHbIN aHaIN3 HA BOZMOXHOCTh
BHEJIPEHUSL.
KonnaGopatuBHblii poOOT - BBICOKOTOYHOE YCTPOMCTBO, MOITOMY H3yYUMB BH[bI Ieperad,

MpeACTaBICHHBIC B Ta0iuie 1, KOTOpBIC MOIXOMST JJIsl PEIISHUs dTOW 3aaa4yu, ObLTa BhIOpaHa IIapUKO-

BHUHTOBAs 1iepcaada, 5TOT TUIIO IE€pCaaviu CMOKET o0ecrneYnTh MaKCHUMAJIbHYIO TOYHOCTDb IICPEMCIICHUA.

Tabnuna 1 - AHanu3 CyIIecTBYIOUIMX BUIOB Iepeaay

Bun nepenaun Onucanue + -

I[InockopemenHas [O1o mepenaval|- IlmaBHOCTH pabOTHI - Manasg Hecymas

nepenaya [5] KpyTsmerol|- becuymHocts CIOCOOHOCTH
MOMEHTa MeXAy|[- B o3 M 03X HO CTb|- Manasg TO4HOCTh
B a 1 a M H# KOMITEHCAIIUU Teperpy3ok -  Maiblif cpok ciy>KObl
MEXaHU3MOB U (3a cueT|- CkompxeHue
M a m U H MIPOCKAJIb3bIBAHMUS ) - JononHutenbHasd
nocpenctBoM|- HeHyxHO cMa3bIBaTh Harpy3ka Ha BaJIbl U3-
ru0koil cBsa3u —|- Hwuskwuii ypoBeHs nyma 3a HaTSDKEHUSL PEMHS
IIJIOCKOT'O PEMHS. - Hwuskasga croumocts|- Hyxen pexykrop mus

Jeranen MOTOpa

- Ilpu oOGpbeIBEe pemMHSA
OpPOYUE DJIEMEHTHI
npuBoaa He
HOBPEXJAOTCS, U LIKUBBI
BpalllalTcs CBOOOIHO

- Bo3moxHOCTh nepenadyu
JBYDKEHUST MEX]y BaJlaMu,
HaxXOoOsIUMHUCS Ha
3HAaYUTENbHOM
paccTosHUM ApYT OT Jpyra

WIM TOX YIIIOM Jpyr K




Tabnuma 1 - AHanu3 CymecTBYIOIINX BHIOB Iepeaad

Bup nepenaun

Onucauue

+

3ybuaro-pemMeHHas

nepenaya [6]

B sTux nmepemauax
OCCKOHEUYHBH’
IJIOCKHM pEMEHb,
HMEINOUN Ha
BHYTpPEHHEHN
NOBEPXHOCTH
3y 0 b a
Tpaneueu aibHON
(GbopMBbI, BXOIUT B
3aleNJIeHue C
3y0UuaThIM IIKHBOM

Hebonpmme Harpy3ku Ha
BaJIbl ¥ MOAIIUITHUKA
Huskuii ypoBeHsb 1ryma
Huszkasa croumMocTs
Jeranen

[Ipu oOpbiBe peMHS
NPOYUE DIEMEHTHI
npuBoaa He
MOBPEXKAAIOTCS, U IIKUBBI
BpallalTcs CBOOOIHO
Bo3MoOxHOCTE Iepenauu
JBUKCHHSI MEXY BaJlaMU,
HaXOoOSIMHUMHUCS Ha
3HAaYUTEINbHOM
paccTOsTHUM JIpyT OT Jpyra

Beicokuii KITJT

Manasga Hecymas
CIOCOOHOCTD

Manast TO4HOCTh
Mablii cpok cixyx’Obl
Hyxen penykrop nis

MOTOpa




Tabnuma 1 - AHanu3 CymecTBYIOIINX BHIOB Iepeaad

Bun nepenaun

Onucauue

+

3ybuaTo-peeuHas

nepenayva [7]

Mexanunueckas
3 yO6uyarTas=s
nepenxnava,
npeobOpasyromas
BpamjaTeabHOE
I BHUXEHUH E
3y04aroro kojeca B
MNOCTyMNaTeIbHOE
JIBUKECHHUE PpEUKHU

WM HA00OPOT.

YcTOoOHYHUBOCTHh K
Harpy3Kam

BrIcokast HaJIe:)KHOCTh
IIpocToTa sKkcrTyaranuu
B03MOXHOCTh CTBIKOBKH
HECKOJBKHUX pPEeK s
MOCTPOCHUSA MPHUBOJIA
MUPOKOPOpPMATHBHIX

CTaHKOB

CnoXHOCTHS
MU3TOTOBJIEHUSA U
pEeMOHTa
OTHOCHUTEINBHO
OosnbiIre rabapuThl
Tpebyetcs penykTop
OTHOCHUTENBHO
BBICOKUHW YpPOBEHb
nryma

bonpmiont modT (T.e.
HU3Kasi TOUHOCTbD)

B 1 ¢ 0 k a #
BOCIIPUUMYHUBOCTh K
YPOBHIO 3arpsi3HEHUI
b onp m a s«
NOTPEMHOCTh NpH

CTBIKE pPEEK




Tabnuma 1 - AHanu3 CymecTBYIOIINX BHIOB Iepeaad

Bup nepenaun

Onucauue

+

[[Tapuko-BUHTOBAsA

nepenayva [7]

JJuue#n HE #
MEeXaHHUUYEeCKHUM
npwvwBOa,
MpeaHa3HAaYECHHbIN
I I P
npeoOpa3oBaHUs
BpamaTeabHOTO
OIBUXCECHHUSI B
JUHEWHOE ¢
I OMO I b IO
HCHOJbL30BaHUI
MEeXaHHU3Ma
UUPKYJIUPYIOUIETO
mapuKa Mexay
XOJOBBIM BHHTOM

U TalKOH.

He TpeOyetcst penykrop
Masple moTepu Ha TpEeHUE
Bricokas Harpy3ouHas
CIIOCOOHOCTh MPH MaJbIX
rabapurax

P a3 MepH OeEe
NOCTYyHaTeNnbHOE
MEPEMEILCHUE C BBICOKOU
TOYHOCTBIO

Bricokoe ObIcTpOAciicTBIE

Breicoknii KIT/]

CnoXHOCTHS
KOHCTPYKIIMH TaiKu
OrpaHvudyeHue IO
I 1 W H e
BUHTA(MOABISIOTCS
BHOpaIn)

Bricokas ctouMocTh
TpeOyeT TIIaTEIBHOTO
yxona

O4yeHb 3aBUCUT OT
COOCHOCTH BCEX

KOMIIOHCHTOB

Yxke CylIecTBYIOT MOpTaibHbIe cucTeMbl nepeMenienus, Hanpumep ot Kuka[10] u CRP[11], Ho

BCC OHH pa3pa60TaHH TOJBKO IOJIA pO6OTOB 3THX KOMITAHUN H HE NOAACPIKUBAKOT JApPYyTruUc

HCIIOJITHUTCIIBHBIC MEXAaHU3MBbI, YTO JJII KOMIIAHUW-UHTETpaTopa CO34acT CIOKHOCTH AJId MCIIOJIb30BaHUA

B Pa3JINYHBIX IIPOCKTaX.

1.2 Texauueckoe 3aganue
Po0ot nomxkeH nepeMeniarh MCIOJIHUTENbHBIA MEXaHU3M Ha paccTosHuEe 1.5 MeTpa, BBINOIHSTH

KaJIMOPOBKY IO 3aIpoCy OMepaTopa, OMpeIesisaTh U MepeaaBaTh CBOE MOJOKEHHE B MPOCTPAHCTBE.

['eomeTpuueckue pa3Mepbl podoTa:

B mpuny - 262 MM

B muny - 1610 mm

B BoIcOTY - 150 MM



I'py3onogbemMHoCcTh pobora fomkHa ObITh 600H, a morpemHocTs MO3MLMOHMPOBAHUS IOJKHA
6b1Th MeHee 1 MM Ha 500MM Xoxa

DOnexkTpoHHash YacTh YyCTpoWcTBa JaoipkHa BKiodare B cebs IIJIK, manens omeparopa,
HCIIOJIHUTEIIbHBIM MEXaHU3M, CBETOCUTHAJIBHYIO KOJIOHHY

JlomxHa ObITh BO3MOXKHOCTD MOJIKJIFOYEHHSI UCTIOTHUTEILHOTO MEXaHU3Ma K MOPTaIbHON CUCTEME
JIMHEHHOTO MEPEMEILECHUS U BO3MOXXHOCTb IIPOrPAMMUPOBAHMS BCEU CUCTEM, KaK €IMHOM.

VY omneparopa JOKHA OBITH BO3MOXHOCTh B3aMMOJICHICTBOBAaTh M OTCIIEKHUBATH COCTOSIHME BCEH
cuctemsl ¢ nomomsro HMIL

Bce nmeranu KOHCTPYKIMH JIOJDKHBI OBITH H3TOTOBJIEHBI C TOYHOCTBIO O JAECATHIX JIOJIeH

MUJUIUMETPA
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2 KOHCTPYKTOPCKO-TEXHOJIOTMYECKHWM ITAII
2.1 OcHOBHBbIE€ KOMIIOHEHTHI MOPTAJIBLHOM CHCTEMBI JIMHEHHOI0 NMepeMenieHnst
- Dnexktponpuson [9]

Jnist penieHrs moCTaBIEHHOM 3a/1a41 MOJXOIUT CEPBOIPUBO/I, TaK KaK 00eCcreyuBaeT TOUHOCTb
nepemerneHus, oonagaeT 0OpaTHOM CBA3BIO U MOXKET BBIJATh XOPOILIHHA KPYTAIIUNA MOMEHT JaXe
Ha HU3KHUX 000pOTax, UTO KPUTUUECKU BAXKHO B 3TOH 3a/1a4€ MO MEPEMEIICHHUIO.
- MexaHn3m nepenadn KpyTsIIero MOMEHTa
B pesynbrare ananusa 6bpu1a BEIOpaHa MAapUKO-BUHTOBAS Tepeada
- JluHeliHple HAIPaBIAIOIIUE
Hcnonb30BaHbl aTIOMUHUEBBIC JIMHEHBIE HAITPABIISAIONIUE JUaMEeTPOM 20MM.
- HcnosHUTENBHBIN MEXaHU3M
B npoekTe 6b110 perieHo uenoib30BaTh kojutaboparuBHoro podora Rozum PULSE 75 ¢
MaKCHUMaJIbHOW TOJIE3HON Harpy3koil 6 Kr u BecoM 12.6kr, HO pa3paboTKa BeAETCS IS
LIUPOKOTO psAga KoOOTOB. YHHUBEpPCAIbHOCTh OOECIEYMBAETCS BCEMH HEOOXOIMMBIMH
KpEIUICHUSIMH Ha KapeTKe U IPy30I10IbEMHOCTBIO BCEH CUCTEMBI.
- Cucrema ynpaBieHus
boun Be1Opan I1JIK, ncnonb3yemslil KOMIaHUEH U TPOrpaMMUPYEMBIN Ha S3bIK €
nporpammupoBanus Ladder.
HMI-nanens aJ1s1 B3aUMOACHCTBHS C OTIEPATOPOM
CepBoycuinTeNb, Ui yIPaBICHUS CEPBOIBUTaTEIEM
- Jlatuuku
WuaykTuBHBIE A71S ONIpeieIeHHs U KaTUOPOBKY KapeTKH Ha HAMPABIISIONIUX
DHKOJIEp, BCTPOCHHBII B MOTOP JIJIs1 TOUHOTO MEepeMEeIeHuUs

2.2 Onucanue KOMIIOHE€HTOB, X CTOMMOCTD H JIEKTPOHHUKA
Cuavaa MMpOoxXoaAnJIO HM3YUCHHC OOJILIIIOr0 KOJHUYECTBA KaTajoroB HpOHSBOHHTeHeﬁ C ILCJIBIO

YCTAaHOBKM TOYHOTO HAaMMEHOBAaHHS KaXJOTO KOMIOHEHTA, KOTOPHIH KOMIAaHHUSI
«IIpomdHEpPro. ABTOMATHKAY MPEIOKUIA UCTIOIb30BaTh. JTO MO3BOJIWIO MOIYUYUTh YEPTEKHU U JPYTYIO
TEXHHYECKYI0 JOKyMeHTanuioo. Bce 3To kpaifHe HEoOXOAMMO MpPU NPOBEIEHHH pACYeTOB H
MOZIETTMPOBAHNS OCHOBHON MOJICITH.

KomnioneHTsI, nipeAcTaBieHHble B Tabnuile 2, ObUTM BHIOpAHBI U3 MMEIOIIMXCSA TaKHUM 00pa3oM,
9TOOBl OHM TOAXOAWIM JPYr K JAPYry TO padO4nMM HampsDKEHUSM(IUIS YIPaBISIOIIUMX SJIEMEHTOB),
MOIITHOCTSIM W pa3MepaM (Ui MeXaHWYeCKOW dYacTd). 3areM, KOHCYJIBTHPYSICh C KOMITaHWEH, ObLTH

paspabotansl cxembl nofkioucHus (Ilpuioxenue I') u npuHIHI pabOTH BCEH CUCTEMEI.
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W3HauaneHO OBUIO TpHUHATO pemieHue wucnonb3oBats LIBII, cooTrBeTcTBeHHO HEoOXOAMM
cepBoaBuraresib. OH ObUI B3SIT UMEIOIIUNCS U yXKE OTTAIKUBAsICh OT €r0 XapaKTepUCTUK MOA0Mpaiach BCs
AJIEKTPOHHO-BBIYUCINTENIbHAS YacTh YCTpoiicTBa. Takke IpHU BBIOOpE YUMTHIBAJIOChH, YTO Ha
IPOM3BOACTBAX, OCOOEHHO B CIIOXKHBIX CHUCTeMax, NpuMeHsoT mnporokos Modbus RTU[12] nns
yIpaBJIeHUs YCTPOICTBAMH, B MPOEKTE OH TaKKe Oy/eT MPUMEHSTHCS, a 3HAYUT KIIFOUEBbIE KOMIIOHEHTBI
JIOJDKHBI €TO TMOCPKUBATh. ITOT MPOTOKOJ TTO3BOJISIET YIPABIATH OOJIBIINM KOJTUYECTBOM YCTPOMCTB C
nomouisto oxHoro IIJIK u noaxmtouars BHelIHUE UHTEpdENCHl, YTOObI onepaTop MOT BUAETh COCTOSHHUE
CHUCTEMBbI U YTPaBIATH €10. B maHHOM mpoekre OyaeT ucronb3oBarhes uHTEpdeiic RS-485, xoropsrit
o0ecreYnBaoT AaIbHOCTh curHana 10 1200 mMeTpos.

B BwiOpanHom mnporokone Modbus RTU nanHble KonupyloTcs B JABOMYHBIA (opMmar, a
pasfennTeNneM MaKkeTOB CIIY>KMT BPEMEHHON MHTEPBaJL. JTOT MPOTOKOJI YyBCTBUTEJIECH K 3aJI€PKKAM U HE
MOXET paboTaTh, HampuMep, Ha MOAEMHBIX JUHUAX.nsg OopbOBl € pa3IUYHBIMM IOMEXaMu

HCTIOJIB3YIOTCA MOATATUBAOIIUC PC3UCTOPLI U BUTAs I1apa.

Tabmuua 2 - Omnucanwe W ceO0ECTOMMOCTh BBIOPAHHBIX KOMIIOHEHTOB 0€3 ydeTa pacXoJHBIX

Ne | KommoneHT Omnucanue [lena Koanuec | CtoumocTs,
TBO, IIT. | pyO.

l. |CepBoaBuratenb|- HomuunansHub ii|21586py6. |1 21586
nepemeHHoro Toka V7E- KPYTSAIUA MOMEHT:
LO8A-R7530-Q1 [15] 2.39 Hm

- MomHocTts: 750 Bt

- CKOpOCTh BpallleHUS:
3000 06/munH

- HUmeer cTenmens

3amuTel [P67

2. |BK17 - omopa BuHTa|B »3tux dQukcupyrmeii | 3352 pyoO. 1 3352
NOJIM MIHMAWKOBAIA|ONOPEC YCTAHOBJICHBI 2

¢ukcupyromas [16] paguanbHBIX MOAIIUITHUKA,
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Tabmuma 2 - Omnmcanue W ce0ECTOMMOCTh BBIOPAaHHBIX KOMITOHEHTOB 0€3 ydeTa pPacXOIHBIX

3. |BF17 - omopa BuHTa|4YTO HO3BOJAET XECTKO | 1742 pyO. 1 1742
NOOJMUMNHUKOBAI|PUKCUPOBATH BUHT B
noaep kuBatomasi [17] panuaibHOM HanpaBJICHUU
U co31aBaTh HATAT B
ocesoM. B mnuaBaromen
Omope yCTaAaHOBIEH
pajManbHBIA  TOAMIUITHUK,
buKCUpPYIOMUA BUHT B
pavanbHOM HAIpaBJICHUU
U BOCHPUHUMAI MUK
OTpaHUUYEHHBIE OCEBBIE
Harpy3KH.
4. [IT p o ¢ wm 1n »|- Macca:4,86kr/™m 5335 py6./m | 1.6x2 17072
KOHCTPYKUIUOHHB U |- Marepuan: AlMgSi
80X80H [18] 6060 T6
- Ilpodwunp wusrorosieH
no crangapram ['OCT
22233-2018
5. | Hampanstomas Ha omope | Marepuan: crame GerlS, |2 363 py6. |2 4726
SBR20 [19] 3aKaJieHHAs
6. |Tlaiika R25-10K4-FSC [20] |- [ar:10 mm 14855 py6. |1 14855

- AuHamMuueckads
Harpyska: 1684 krc

- Craruyeckas Harpy3ska:
3337 krc

- JuameTp mapukoB:
3,175 Mm

- Tun pe3b0H:

OxHO3axoaAHAaH,

MIPaBOCTOPOHHSA

- HoMuHaAaIBLHBU

IuaMeTp: 25Mm
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Tabmuma 2 - Omnmcanue W ce0ECTOMMOCTh BBIOPAaHHBIX KOMITOHEHTOB 0€3 ydeTa pPacXOIHBIX

7. |Buuat HIBIIT HIWIN|- Homuuanasusi|l8l07pyd. |1 18107

R25-10-0.052 pyunoit 1.5 auameTp: 25MM

Metpa [21] - Iar:10 mm

- Tun pe3bOn:
ONHO3axoOIHaf,
MIPaBOCTOPOHHSIS

- [TorpemHOCTHS®
nepemenienus: 0,05 mm
Ha 300 MM x01a

- JuameTp mapuKoOB:

3,175 MM

8. | Jlunelinpiii mommumnHUK B|- JumHamMwuueckas|6llpyo. 4 2444
coope ¢ xopmycom TBR20- Harpyska: 784 H

UU TECHNIX [22] - Craruyeckas Harpy3Ka:
1176 H

- Macca: 0,3 xr
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Tabmuma 2 - Omnmcanue W ce0ECTOMMOCTh BBIOPAaHHBIX KOMITOHEHTOB 0€3 ydeTa pPacXOIHBIX

9.

Paspesnas mydra

ZTR-50D19-71L [23]

- HoMuHaaTbHEHB#
MomeHT: 11 Hm

- MakxcumManabHasd
ckopoctb — 3000 006/
MUH

- JluameTp oOTBEpCTHS C
OOJHOW CTOPOHBI -
I2MM(anss BUHTA
IIBII), a ¢ npyroi -
19MM (ans Bana
CEpBO/IBUTATEIS)

- InmaBHas ocoOeHHOCTH
pa3pe3Hol MypThH B
TOM, 94TO0 ee

n3rudarolee JchHCTBUC

KOMMOEHCHUDPYET

nmapaniaeilbHBIE,

YIJIOBBIE CMEUIICHUS U

modT Bana

2839 py6.

1

2839

10

NuayKkTuBHBIN 1aTyuk [24]

beckoHTaKkTHBI NATYHK,
npeAHa3HAaYeHHBIN aJid
KOHTPOJISI TMOJOXEHHUS
00beKkTOB W3 MeTawia (K
JIPYTUM MaTepuajiaM He

YYBCTBUTEJIEH).

1823 pyO.

3646

11

CnpoexkTUpOBaHHBIU

(hmanery

draHen HYXEH 4
JKECTKOTO COEIHHEHHUS
CEpBOABUTrATENSl C IUIMTOU

KpETUICHUS

15

30000 py®.

30000




Tabmuma 2 - Omnmcanue W ce0ECTOMMOCTh BBIOPAaHHBIX KOMITOHEHTOB 0€3 ydeTa pPacXOIHBIX

12{CnpoextupoBanHnas|llnurta, Kk KoTopoH
KapeTka HENOCPEACTBEHHO
I pUKpPpEINIIEH
UMCHONHUTEIAbHBIHU
MEXaHU3M
13 | CnpoextupoBanHass muuta |[[InuTtsl, KOTOpHBHIE
KpEIUICHUs NepeIHss o0ecreynBaoT COOCHOCTb
14 | CpoextupoBaHHasi IUIMTa | BCEX DJIEMEHTOB, a TAaKXKe
KPCIJICHUA 3a1HAA KCCTKOCTh KpCHJICHUA
BCEX DIEMEHTOB
1 5 | CnpoextupoBanHast aetains | Jlerans coeauHsier raiky
J1st cBsi3u KapeTku v raiiku [[IIBII u xapeTky,
[IBII n e p e a1 a B a4
NOCTYyHNaTeE€lIbHOE
16|bnok ynpaBnenus|- HUmnyasrcHoe u|50318 pyb. 50318
CepBOIBUTraTeneM agaiiorosoe 16 OurTHOE
SD700-6R0D-PA- Veichi ynpaBJieHHEe
[25] CKOPOCTBIO
- DHkoxep - 17 our
- Pexumsl paboThl: 1O
CKOpPOCTH, TI0O MOMEHTY,
17 | UmnynbcHBIH McTOYHUK |- B B X 0o 1 H 0 e]2990 py6. 2990

nutanus Prompower

NDR-120-24 [26]

Hanpspkenne: 24B
-  BrixoagHasgs MOIIHOCTE:

120 Bt
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Tabmuma 2 - Omnmcanue W ce0ECTOMMOCTh BBIOPAaHHBIX KOMITOHEHTOB 0€3 ydeTa pPacXOIHBIX

18[VC3-1616MAT - IIJIK|D T o|32516 py6. |1 32516
Veichi [27] BBICOKOTIPOU3BOIUTEIBHBII
MoaynbHbll IIJIK nns
TUTIOBBIX TPUMEHEHHUH. Y
Hero 16 BxomoB u 16
TPAaH3UCTOPHBIX BBIXOJIOB
NPN.
19 | KonmabopatuBHelit po6oT |- I'py3onmomsemHocTh: 6 | HemsBectHo | 1
Rozum PULSE 75 [28] KT
- Crenens 3amurel: [P54
- JluameTp OCHOBaHWUA:
150 mm
- Bec: 12,6 xr
- Ha o u g wu e
CHUJIOMOMEHTHOTO
JATYUKa: OMIMOHAIBHO
- PaGouas 30Ha:
- 750 mm
- IloBrOpsieMOCTb 1O3BI:
0,1 Mmm
- IloTrpebnsaemad
MoIHOCTh: 350 Bt
- KonuuectBo oceit: 6
20|[lanenp omepatopal|- Juaronans 7" 15926 py6. |1 15926
PROMPOWER PHI1 [29] - DKpaH ¢ pa3pelieHruemM
800*480
- Bcerpoennsrii Ethernet
21| CBerocurnanpHasi kosoHHa |- KommdaectBo 1iBetoB — | 7306 pyO. 1 7306

Z1.-7-S322-RYG-KO06 [30]

3
- 3 BY KOBO #

CHUTHaJIM3alluH HET
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Tabmuua 2 - Omnucanue M ceO0ECTOMMOCTb BBIOPAHHBIX KOMIIOHEHTOB 0€3 ydeTa pacXOJHBIX

22 | Kommytatop TP-LINK |- 5 Ethernet-mopros 885 pyo. 1 885
LS1005G [31] - Heynpasnsemslii

Hroro: 230 210
pyoO.

Crpykrypa Ethernet ceru (Ilpuioxkenue JI) paspabarbiBamach TakuM 00pa3oM, UYTOOBI

nobaBiaeHne B OOIIyI0 CXeMy TMOAKIIOYEHUN KOJJIA0OpaTUBHOTO poOoTa WM JHOOOTO JIPyroro
WCTIOJTHUTENIFHOTO MEXaHW3Ma HIUKAaK He U3MEHMJIO U HE CJIIOMAaJIo pabOTy CHCTEMBI.

2.3 Boioop CAIIP
breuta BeIOpana nmporpamma Fusion360, moToMy 9TO OHA MOMOTaeT KOHTPOJIUPOBATH BCE ACTICKTHI

nu3aiiHa u3Aenus, HEe3aBUCHUMO OT TOTO, CO3JaeTCs JH BBl MPOEKT WU PEAaKTUPYIOTCS
MMIIOPTUPOBaHHBIC (DalijIbl, UTO KpaifHe MoNie3HO Ipu padoTe ¢ roToBbIMU 3D MomensiMu KOMIIOHEHTOB.
Taxxe y meHs Obul ombIT paboTel B 3T0M CAIIP m cymectByeT Oonblioe KOJWYECTBO OOYyUYarOIIMX
MaTepHasoB Mo padoTe ¢ Heil.

2.4 PacueTrHas 3D mogeb NpoayKTa
CHauana MmJIaHUPOBAJIOCH MPOCUYUTATh BCE HANPSIKEHUS BPYUHYIO, HO IOCIE KOHCYJIbTAllUU C

MoposzoBoii WN.I., mpenonaBarenem yHuBepcutrera Hayku u TexHonorud MUCHUC, Obuto pemieHo
CMOJIETIMPOBATh YIPOUICHHYIO MOJIENb COJAEPIKALLYIO TOJIBKO T€ 3JEMEHTHI, Ha KOTOpBIE MOUIET OosblIast
4acTh HArpy3KH, C LEJIbIO IPOBEICHUS pacueTa BHyTPU MPOTrPAMMBI.

bbuta pa3paboraHa Mojienib, IPEICTaBICHHAs HAa pUCYHKE |, HA OCHOBE EPBOHAYANIBHBIX JeTallei.
B Hell co3naBanuck Takue 3JEMEHTHI, Kak Oalku, KapeTka, MOJIIUITHUKY U JIMHEHHbIE HalpaBisIoIINeE.

NMeHHO Ha 3TU 3JIEMEHTHI, COMIACHO MPEABAPUTEILHOMY aHAJU3y, MPUXOAUTCS OosblIas dYacTb

Pucynok 1 - Pacuetrnas Mosienb KOHCTPYKIIUT



< 2.189 Max.
Load Caselv E 200

Stress v

von Mises v : 1.50
MPa~

& 4 1.00

0.003 Min.

Pucynok 2 - MogenupoBanue crarndeckoi Harpy3ku B 600H B

nporpamme Fusion360

Harpy3ku. C MOMOIIbIO pacueTHOM MO/IeTTH ObUIH BBITIOIHEHBI PacUeThl HANPSHKEHUS, IPECTaBICHHbIE Ha

pUCYHKE 2, KOTOPBIE MTOKa3aJIi, YTO MOJIEIIb BBIJIEPKUT MPEANOIaraéMyo HarpysKy.

KomnmabopaTtuBHbIe poOOTHI, KOTOPHIX TUIAHUPYETCSl KPEMHUTh HA MPEACTABICHHBIA MPOEKT, BECAT
He O6onee 410H, a ux rpy3omombemMHOCTh He TpeBbimaetT 120H. Pacdersr BeimonHsmuch aist 600H, Tak

KaK HY>KHO I[O63.BJ'I}ITB BCC I'py3a U BEC pa60qero HHCTPYMCHTA MAHUITYJIATOPA (3aXBaT, MPUCOCKU U T.II.)

Pacuer npou3Bonuics B 3TOM MOJ0KEHUU KapeTKH, TOTOMY YTO MMEHHO B TaKOM IMOJIOKEHUU Ha
HanpaBIAONMe UAET camas Oonbluas Harpys3ka. M3 3Toil cumynsuuu BHIUM, 4TO cialOble MecTa
KOHCTPYKIIMH - 3TO MOAIIUITHUKA U HANIPABIISIOIINE.

Kaxnaplii noqmmnuauk BeiaepxuBaeT 392H nuHamMuyeckor Harpy3ku, Ha KaKJI0M HaIpaBIISIIOLIEH
uX 2, HaNpaBISAIOMIMX JBE. borbIias yacTh Harpy3Kku OyJeT MPUXOJUTHCS HAa HIKHIOKO HANpPaBIISIONIYIO.
Tak>xe Harpy3ka MOPOBHY AEIUTCS HA 2 MOALIMITHUKA, TO €CTh Ha KXl MOJIIMIHUK MAaKCUMyM OynieT
nerictBoBaTh 1o 300H. YuuteiBas 3170, OHU JOJKHBI BbIZIEpkKaTh Ipy3 BecoM 600H.

Hanpagnstomme usrorosnensl u3 cranu Gerl5[13], npenen texkyuectu xotopoir 415 Mlla, uto
KkpatHo Oonbiue 2.2MIla B pacuere, a npenen TeKydyecTH amoMuHuss MuHuMyM 60 MIla[14], yto Takxke
6ompiie 2.2Mlla, To ecTb, UCX0as U3 pacyETOB, KOHCTPYKITUS BBIACPKUAT HEOOXOMUMYIO HArpys3Ky.

OTnenbHO TPOBEAEH pacueT HANpPsHKCHWH Ha WCIOJB3YeMbI KOHCTPYKIMOHHBIA Mpodub,

MOZACIIb KOTOPOI'O B34Ta C caiita MMPOU3BOAUTCIIA, ITOCKOJIBKY B LIepHOBOI\/'I MOJCJIM OH ITOKa3aH CJIMIIKOM
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20.00

23.164 Max.
Load Casel~ w

Stress v

von Mises v
15.00

MPa~

& 4 10.00

0.017 Min.

Pucynoxk 3 - PacueT HanpshKeHHs: Ha KOHCTPYKIIMOHHBINA TIPOQHITH

ynpolieHHo. B pe3ynbrare npoBea¢HHbIX UcbiTaHul ¢ BecoM B 1500H, oxa3piBatomumM Bo3aelcTBHE Ha
TOYKY B cepeauHe npoduist (pUCyHOK 3), BCE HAaXOIUTCS B Ipeaesax TeKydecTH(UIs JaHHOTO CIljiaBa -

140 MIIa), To ectb nedopMarus Ipy UCIOIH30BAaHUH Oy/IET HE3HAUUTEIbHAS.

2.5 OcnoBHasi 3D moaeab npoekra
[Tocne BBITIONIHEHHS] pPACUETOB Havaylach pa3paboTka ocHOBHOW wmojenu. CHavama ObLIO

He0o0X0UMO HaWTH Ha OPHUIMANBHBIX caifTax 3D Momenu nmpeaocTaBIeHHBIX KOMIIAHHEH KOMIIOHEHTOB, a
€CJIM TaKOBbIE HE HAXOAWINCH, CMOJIEITUPOBATh UX CAMOCTOSITEIILHO 10 YepPTEkKaM.

B nanHo# cucteme KpailHe BaKHa COOCHOCTh BCEX AJIEMEHTOB, KOTOpbIe cBsizaHbl ¢ IIIBII, Tak kak
WHa4e JaKe MpU MaJIelllell HECOOCHOCTU OAMH U3 3JEMEHTOB KOHCTPYKLIMH MOMKET CIOMAThCS CHIIBHO
paHbIlle OXKUJAEMOTO WJIM BCS KOHCTPYKIMsS He cobepercs. bbuio pemeHo paspaboraTh 2 MIIUTHI, K
KOTOPBIM OYyIyT KpEMUThCS BCE OCTaIbHBIC KOMIIOHEHTBI: 3JIEKTPOJBUTATENb, KOHCTPYKIIMOHHBIC
npodunu, onopsl BUHTA. Tak Mbl CMOXKEM JOCTUTHYTh COOCHOCTH, MTOCKOIBKY AJIEMEHTHI OYIyT >KECTKO
3aKpEIUICHBl OTHOCUTENBHO JIPYT Apyra Ha MeTautmdeckux miutax. [Ipoduns 80mm Ha 80MM HYyKeH st
JTOCTIKEHUS TPOYHOCTH M YKECTKOCTH KOHCTPYKITHH, TaK KaK BCSI KOHCTPYKIIHSI, COOpaHHAs TOJBKO Ha

HanpaBJIAOUMX, OyIeT HeA0CTATOYHO JKECTKOH.

Komnanueit ObUTO pelieHo MOABECUTh MO T€CTOBBIM MPOTOTHII, TIPEICTABICHHBIN HA PUCYHKE 5,

Ha KOHCTPYKIHMOHHBIH mpodpmis 100mMm x100MM, mpencraBieHHbIM Ha pucCyHKe 4, KOTOPBIH yKe
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ycraHoBiieH B o¢uce. Takum oOpazom, ObUT BbIOpaH clenyroIui crnoco0 Kpemexa: K KpernexHbIM
IUTUTaM, Ha KOTOPBIX OyJdeT coOpaHa KOHCTPYKLUS, C 3aJHEN CTOPOHBI Oy/eT KpemuThCs AaHHasl Oaika
100mMM x100MM, COOTBETCTBEHHO, Ha HEW Oy/eT 3aKperyieHa BCsl KOHCTPYKIIUS.

Taxoke ObUIO NMPHUHATO pEIIeHUe cleslaThb HETyOOKHEe OTBEpCTHsS B IUIMTAaX Ui Ui OTBETHBIX
BaXXHBIX JJII COOCHOCTH JJIEMEHTOB, B YAaCTHOCTH (pJIaHEl] ABUraTelis U KOMIIOHEHT JJIsi CBSA3M Tallku
HIBIT u xapeTku Ha 3 MM «YTOIUIEHBI» B IEPEIHIONI0 IUIUTY KPEMJIEHUS M KapeTKy COOTBETCTBEHHO.
Takoe perieHue Mo3BOJAUT OoJiee KECTKO M HAIEKHO 3aKPEMUTh 3TU KOMIIOHEHTHI JAPYI OTHOCHUTENIBHO

apyra.

3azaya MoApa3yMeBacT, YTO HY)KHO M3TOTOBUTH KapeTKy. Ha Hell mpexycMoTpeHsl OTBEpCTHS IS
pOCCUHCKMX KOUTabopaTtuBHBIX po00TOB Rozum, nmarckmx Universal Robots, kwuraiickux Jaka wu
Prompower, Taxxe ObUIO IPEIyCMOTPEHO ABE Hapbl OTBEPCTHM Al KpeluleHus Kabenb-kaHaia. Emie
OJIHO KOHCTPYKLIMOHHOE peuieHue: pa3sepHyTh raiky HIBII, a nerans qis ceasu raiiku HIBIT n kapetku
CMECTUTh B 3aJHIOI0 yacTb. TakuMm oOpa3om, paOouas 30Ha mosydaeTcst Oojbllle, YeM IMpHU JIPYroiu

KOMITIOHOBKE 5THX 3JICMCHTOB.

2.6 Ilpouecc MmoaeTMPOBAHMS U IPOMEKYTOYHbBIE Pe3yJbTaThl
Yy MOACIIN OBIJI0 MHOTO IMPOMEIKYTOYHBIX BCpCHfI, HO BBIICTIUTH MOKHO YE€THIPEC OCHOBHBIX!

1) Pacuetnas mozenb
2) Bropas Bepcust monenu(Ilpuiioxkenue A)

Bo BTOpO#i Bepcum MOAENH IMOKAa YTO OTCYTCTBYIOT IUTUTHI KpEIUICHHS, MOCKOJIBKY 3TO ObLIa
nepBasi MONBITKA CKOMIIOMIIOHOBATh 31 MOJIEM UMEIOLIUXCS AeTalIel B €IMHYI0 KOHCTPYKLIHIO.
[Tpo6aembl BTOpOIi BEepCUH:

- HerpamoTHO crpoeKTHpOBaHHbBIN (IaHEel ABUTATENsI, KOTOPbI ObUIO CIMIIKOM CIO0XKHO
M3TOTOBUTH U3 METaJlIa
- ChumkoMm KpymHas aetaib ais cBsasu raiku [LBIT u kapetku
- OtBepcTusi s KpEIUIEHUS KOJJIA0OpaTUBHBIX pPOOOTOB OBLIM CMEIIEHBl Ha MOJ
MUJUIIMETpPA B CTOPOHY OT LIEHTPa
3) Tpetbs Bepcus moaenu(Ilpunoxkenue b)

B Tpertbeii Bepcun Mojenu BIEpBbIe BOCCO3/laHa (PUHANBbHAS KOHCTPYKIIHS MOJHOCThIO. TyT ecTh
HebobIIMe TPoOIeMbI C COOCHOCTBIO, OTCYTCTBUE YETKUX 3aBUCUMOCTEH BHYTPU IPOTPAMMBI.
W3meHenus u npobiemMsbl TpeThei Bepcuu:

- HcnpasneHnsie npoOaemMbl BTOPOH BEpCUU
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- HerpamoTHO crpoeKTHpPOBaHHBIN (IaHEell ABUTATENsI, KOTOPbI ObUIO CIMIIKOM CIO0XKHO
W3TOTOBUTH U3 METAJUIA, €CTh JIMIITHUE YIITyOJIeHUS

- Herans 11 cBs3u ravku [IBII 1 kapeTku CIUIIKOM M30THYTA, €€ JOPOro U3rOTaBIINBATS.
Ha neiil BrepBrle mpUMeHEHa Hjies C yIIyOJIeHHeM B OAHOW JeTaju uis 0ojee YeTKOTO
3aKpEIUIeHUs APyToi

- UWsrotoBneHsl mepenHss W 3aaHAS IUTUTHI KPEIJICHHS, HO C PAJOM OHIMOOK (JIHIIHHE
OTBEPCTHS, CIMIIKOM OOJIBIION pa3Mep IJIUT)

- IlnuTel KpeIUIeHHsT HEMHOIO «BBIIVISABIBAIOT) 332 OCHOBHBIE JIBA KOHCTPYKIMOHHBIX
npoduiis, U3-3a Yero JUIMHA BCeW KOHCTPYKIUH yBennduBaeTcs. [Ipu moBTopHOM 3amepe
MECTa, i€ 3Ta KOHCTPYKLHS JOJDKHA KPEHUTHCS, OKAa3aJI0Ch, YTO 3TU IUIUTHI HE JOJKHBI
BBIXOJIUTH 32 Mpeesibl Mpoduiieli, HHaue BCS KOHCTPYKIIUS HE TIOMECTHUTCS.

- HemnpaBunbpHble pa3mepsl OTBEPCTHN

4)Yetsepras Bepcus moaenu(Ilpuiaoxkenne B)

YerBeprasi Bepcusi MOJENU MPOEKTUpoBaiach ¢ Hyis. [lonmHocThio Obla mepepaboTaHa Mojeb,
YTO MO3BOJMJIO HUCIPaBUTh OCHOBOIIOJIAralolve OIMOKM MPOIUIBIX MOAENEH: HE COBCEM BEPHOE
paccrosiHue MeXay nNpo(uiIsiMHU, OTCYTCTBHE COOCHOCTH
N3menenns GuHAIBHON BEpCUU:

- Hcnpasiennble npo0iaeMbl TPETbEN BEpCUH

- 3agaHbl 3aBUCUMOCTH KOMIIOHEHTOB BHYTPH IIPOTrpaMMBbl

- HcnpaBneHnsl pazMepbl OTBEPCTUI

- Onanen asurarens v aetainb i cBs3u raiiku [IBII u kapeTkn cipoeKTHPOBaHbI TAKUM
00pa3oM, Y4TO MX MOXXHO M3TOTOBUTH W3 QJIOMHUHHEBOH IUIUTHI 20 MM, M «yTOIUICHBD) B
OTBETHBIE JI€TAIM HAa 3MM

- B kapetke no6aBieHsl 4 OTBEpCTHS ISl KaOelb-KaHaa

- PasBepnyra neranbp mius cBsa3u raviku IIBII u kaperku Bmecte ¢ raikou IBII nmmsa

YBCIIUYCHUA pa6oqel71 obmactu H30CIUA

2.7 U3roroBjenue
COBMECTHO C KOMITaHHEH OBLIO MPHUHATO PEHICHHUE H3rOTABIMBATH JIETAadd C TOYHOCTBIO JIO

JECATHIX J0Jiel MImuMeTpa. belmu co3manbl BU3yainbHbIE W300pakeHus aetaneit [32], koTopsie 3aTeM
ObUIM OTHPABJIECHBI B METAIII000paboTKy. Beero n3roraBnuanock 5 aeraneii:

1) KapeTka

2) [InuTa kpernnaeHus nepeansis

3) [InuTa KperieHus 3aHsis
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4) ®nanen

Pucynoxk 4 - basnka B opuce koMnaHuu

Pucynok 5 - ®unanbHasg Bepcus

3D monenn

5) Hderans nms cBsi3u kapetku u raiiku HIBII

[TepBbie 3 petanm OBUIO PENIEHO M3TOTOBUTH W3 TUIMTHI M3 CIUIABA ATIOMUHUS TOMMUHON 10MM,
OCTAJIbHBIE JBE - U3 JBAALATUMWLIUMETPOBON TuHThHI. Mcnonp3oBamuck cranok ¢ YITY u dpesepHblit
cTaHok. BriGop marepuana o0ycnoBieH celU(pUKONH OTpaciu U BbIOPAaHHONW TOYHOCTHIO M3TOTOBIICHUS,
HaIpUMep M3TOTOBJICHHBIC M3 IIACTHKA JIETaH O00IaIaloT Topas3o MEHbIIeH mpouHocThi0. Codupanach

KOHCTPYKIMSI CAMOCTOSITEIBHO, HO MOTPEOOBAIaCh MOCTOPOHHSISI TIOMOIIb TIPU €€ YCTaHOBKE Ha OaJKy.

2.8 Hacrpoiika o0opy10oBaHusi M IPOrpaMMHIpPOBaHHe
Jlo Havanma mpOrpaMMHUPOBAaHUS HY)XHO HACTPOUTH OOOpyJOBaHWE, B YaCTHOCTU HACTPOUTH

cepBoaBHUrarens U ceppoycunutens. Mcnonb3ys «VSDsoft Verl.l» or mnpousBoguTens 3TOro

00opya0BaHus OBLT K3MEHEH PSJI TApaMEeTPOB, MPEACTABIICHHBIC B TAOIHUIIE 3.
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Tabnuna 3 - BeicTaBisieMbple mapaMeTpbl Ha CEPBOYCHUITUTEINb

ITapametp

YcraHnaBinmBaeMoe 3HaUEHUE

Yro OHO 3HAUUT?

Pn000

0

bell ycTaHOBIEH pexuMm
yOpaBJIE€HUSA IOJOXKEHUEM,
TaKXe Ha JaHHOM
000pynOBaHUU BO3MOXHO
ynpaBiasiTh MOMEHTOM U

CKOPOCTBIO, HO 3TO HC IIOAXOIUT

Pn002

brerao YyCTAaHOBIIEHO
MOJIOKUTEILHOE HaIpaBIICHHUE
BpallleHUs NPOTUB 4YacCOBOMU
CTpenke, TakKk Kak pe3b0ba
npaBocTopoHHsAs, a 0
MOJIOKEHUEM OyJeT MOJOKEHHE

KapeTKHu y MOTOpa

Pn080

0x00002

b1 ycTaHOBIIEH JOKaJbHBIN
aapec cBszu (cMm. Ilpuiioxenue
J) s Toro, 4ToOBI 3aTeM Bce

CBA34aTh B CIMHYIO CCTh

Pn081 - Pn083

bein YCTaHOBJICHBI TaKHE XK€,

kak u Ha ITJIK

3T0 mapameTpbl KOMMYHHUKAIIUH,

OHH OOJIZKHBI OBITH OJHUMHAKOBbI

Pn204

131072

B pokyMeHTanmuu K J@aHHOMY
CEepBOYCHIUTENIb YKa3aHBbI
3HAYEeHUS JOJs JAaHHOTO
napaMmeTpa. B wucnone3zyemom
CepBOIBHUTATENE HHKOAEP
onHO00OpTHEIN(17 OUT), U, 1O
nokymenrtaunuu, 131072
CUTHAJIOB DHKOJIEpa MPUXOIUTCS

Ha 1 00opoT nBUTraTems
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Tabnuna 3 - BeicTaBisieMbple mapaMeTpbl Ha CEPBOYCHUITUTEINb

ITapametp

YcraHnaBinmBaeMoe 3HaUEHUE

Yro OHO 3HAUUT?

Pn206

10000

OT0 TO, CKOJIBKO 3a | MOBOPOT
Jasurarens npoenet raiika [HIBIT

B MUKpOMeETpax

Pn208

TyT yka3biBaeTCs HCTOYHHUK
3aJaHUg MO3UIMU, OBIIO
yKa3aHO 3aJlaHue TMOJ0XKEeHHUE

BHYTPEHHUM PETUCTPOM

Pn899

17

TyT yka3pIBaeTcs cTpaTerus
BBIXOJIa HA MCXOJIHYIO MO3UIIHIO.
N3yunB nokyMmeHTaluio, ObLIO
NPUHSATO peumeHuce
HCIIOJIB30BaTh CTPATETHI0, KOTJa
MBI €I€M C BBICOKOW CKOPOCTBIO
70 KOHIIeBUKA(B JaHHOM cCllydae
HHAYKTHBHOTO I[&T‘II/IK&), a
3aT€éM C HU3KOUW CKOPOCTHIO

HCMHOI'O OTBE3XKacM OT HCIO

Pn89A

100

«Bricokas CKOpPOCTb» nOJ4

napamerpa Pn899

Pn89B

10

«Huzkas CKOpPOCTBb» HOJ4d

napametpa Pn899

Pn802

5000

CwmenieHre HyJIEBOM MO3UIINH,
TO €CTh CTOJBKO MKM, Ha
CKOJIbKO TIIOCJie KaauOpOoBKH

HYXXHO OThCXAaTb OT JaTYHUKa

Pn898

Hns tecra moxkHO 3amate 0 u

OTKaIHOpPOBATh

DTo mapaMeTp, U3MEHSIs
KOTOPBIH, 3a7aeTCsl MOJOKEHHE,
B KOTOpPOE€ CEpPBOJABUIATEIIO

HY)XHO BCTaTb
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Tabnuna 3 - BeicTaBisieMbple mapaMeTpbl Ha CEPBOYCHUITUTEINb

ITapametp YcranaBnuBaeMoe 3HAYEHUE Urto oHO 3HAYUT?

Pn806 10000 C Pn806 no Pn87E 3anarorcs
MOJIOKEHHUS B MKM, Ije Pn806-
nepBoe IMOJIOKEHUE (HyleBoe
MOJIOKEHUE - TIOJIOKEHHUE TOCe

KaJHOpOBKH)

Un021 Hudero He Hy»HO 3anuceiBatk | [[apameTp MeHsieTcs B pexume
pealbHOro BpPEMEHH U
NOKa3blBa€T MOJOXKEHHUE

CCPBOABUTATCIIA CGfI‘-IElC, qTo

OYCHb ITOJIC3HO IIPpU OTIIAAKE

Bei6op mporpamMMHOro oOecredyeHuss B JaHHOM IIPOEKTE€ B OOJbIIEeH CTENEeHUu O0O0YyCIOBIIEH
BBIOOpPOM KOMIIOHEHTOB, TaK KakK Yallle BCEro KakKIbld Mpou3BoaMTeNb paspadarsiBaeT [10 mns coeit
npoaykuuu. bbul pazpa®oTaH aaropuTM B3aUMOACWCTBUS, HUCMOJIb30BaHHble MecTa B mamsatu ITJIK

oITMcaHsl B Tadmuie 4.

Tabnuia 4 - Onucanue npegHa3zHaYeHUs UCTIONB3yeMbIX MecT B mamsitu [TJIK

Mecto B mamsaru [TJIK 3a 4yto orBeyaetr?

DO [lonoxxenue cepBoaBurarens, B HalleW 3axadye
MOXeT OBITh paBHO HYJNIO(KaIuOPOBKY),
OTHOMY(KpaifHsIsl TIO3UIUSL CO CTOPOHBI MOTOpA)
Wik ABYM(KpaiHsIsl TTO3UIUS B MOIyTOpa METpPax

OT MOTOpA)

D1 [Tonoxxenune cepBoaBUTATENsl ceiyac, oOpaTHas

CBSI3b, BO3BpAIACTCS 3HAYCHUE B CIEIYIOLIEM

dopmare:

. 2000x - cepBoaBUrareslb HAXOIMUTCA B
MTOJIOKEHUH X

. 1000x - cepBoaBuUrareib JIBUXKETCS B

ITIOJIOKCHHUC X
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Tabnuna 4 - Onucanne npeaHa3HaYeHHS UCTIONB3yeMbIX MecT B mamsitu [1JIK

Mecto B namsaru ITJIK 3a yTo oTBeyaer?

MO [ToxasbiBaeT, OTKaIMOPOBAH JIM CEPBOIIPHBOJL
0 - mer
1-na

M100 Tpurrep nans nepemayud ImakKeTa OTaHHBIX Ha
CEPBOYCHIIUTEIb

Hns paspaborkn HMI wucnonws3oBanace mporpamma «VI20Studio», paspaboranHas s
IpOrpaMMHpPOBaHUs BBIOpaHHON mnaHenu omepartopa. Tam Obu1 paspaboran HMI(Ilpuioxkenue JI).
[lepenaua makera C TOJOXKEHHEM CEPBOJABUTATENS OCYIIECTBISETCS C MOMOIIBIO TpPUTTEpa, YTOOBI
TOCTOSTHHO HE OOHOBIISITH MECTO B MaMATH cepBoycuiutenss Pn898, To ecTh He 3acTaBisis MOCTOSHHO
JIBUTAThCS B TO TOJIOKEHHE, B KOTOPOM OH YK€ CTOUT MM OECKOHEYHO KalIuOpoBaThCs.

IIJIK OBt 3amporpaMMupoOBaH ¢ MOMOIIBI0 MporpamMMbl «AutoStudio» Ha s3eike LD (Ladder
Diagram) — 3710 rpaduueckuil A3bIK HNPOrpaMMHUPOBAHUS, KOTOPBIH HCHOJb3YyETCH M
nporpammupoBanus [1JIK. On ocHOBaH Ha mpenCcTaBlIEHUN JIOTUUECKUX ONEpaluil B BUJE KOHTAKTOB U
KaTyIIeK, a TAaKXKe UX COCTUHEHUI B CETKHU, TO €CTh 3TO A3bIK peneitHoi jgoruku. [IJIK B qanHOM mpoekre
BBICTYIIaE€T «MacTepOM», TO €CTh TJIABHBIM YCTPOWMCTBOM B ceTH ethernet, a ero 3amada - mepeaaBaTh
MAKeTHI TAHHBIX M0 TPUTTEPY U 00pabaThiBaTh OOPATHYIO CBSA3b OT CEPBOBUTATEIIS.

K 310l cucreme n0CTaTOUHO JIETKO OyJeT MOAKIIOYMTH HCIIOIHUTEIbHOE YCTPOMCTBO, 100aBUB
00paboTKy OOpaTHOW CBSI3M M OT HEro. YmpaBieHHEM MoxeT 3aHsaThcs HMI, ucnonb3ys, Hampumep,
nepekiodarens (padoraer wim Her). [Iporpamma Ladder BemonHSETCS B OSCKOHEYHOM ITUKIIE C OYCHB
MaJICHbKUM BPEMEHEM OJHOTO MPOXO0Ja, MOATOMY OH OTIMYHO MPOXOAUT JJIsSi HAMHCAHUS MIPOTPAMM JUIS

OIHOTHIHBIX IECUCTBUI.
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3AK/IIOYEHHUE
IL1rocel mpoekra
- CepBonpuBoz o0ecrnednBaeT TOYHOCTh MEPEMELICHUs M JOCTaTOYHbII MOMEHT CHJbl JJaXe IpH

MaJjblx 000poTax

- YcTpoHCTBO KapeTKU MO3BOJISET YCTAHABIMBATH BCE HEOOXOAMMBIE THITHI KOJIA0OPATUBHBIX POOOTOB

- IlpemycMoTpeHo KperuieHue A Kabeab-KaHaloB

- HWunyxTuBHBIE JaTYWKU PabOTAIOT MOJIbIIe W 00Jiee M3HOCOCTOWKO, YeM MPOYHE, TK HE MPOUCXOIUT
KOHTAKTa C TOBEPXHOCTHIO

- KoHcrpykius yHuBepcaibHa B paMKax CBOEW 3a/laud U MOXET OBbITh HCIOJb30BaHA C Pa3IMYHBIMU
UCTIOTHUTEJIEHBIMI MEXaHU3MaMHU

- N3-3a TOTr0, 4YTO IPOCKT pa3pa6aTHBaeTc;1 AJI1 KOMIIaHWHM, KOTOpas 3aHUMACTCA MPOMBIITIICHHBIMA
MIPOEKTaMH, OH COOTBETCTBYET TPEOOBAHUAM JUIsI IPOMBIIIJICHHOTO ITPOU3BOICTBA

Munychbl npoekTa
- IIBII mymHas

- JloporoBusHa nmpoekta

- Macmrabupyercss MakcuMyM 70 2M, Tak Kak npu Oompmiei gnuHe BuHTa IIIBII Haumnarotcs
CJIMIITKOM CWJIbHBIE BUOpAITUH H3-3a TIPOBUCAHUS OHOTO

- Heob6xonumo ob6cmykuBaHue 00yuyeHHBIM TEXHHYECKUM CIEIUAINCTOM, YTOOBI M30€KaTh OBICTPOTO

HU3HOCa

IlepcnekTUBBI pa3BUTHA
B Oynymem mnanupyercs aopaboTarh CBSI3b HOPTAJIBHON CHUCTEMBl JIMHEWHOTO MEPEMELEHUS C

KOJJIAOOPAaTHUBHBIM POOOTOM M COEJUHHUTH UX B €JUHYIO, IPOTPAMMHUPYEMYIO CHCTEMY, YTO TTO3BOJIUT
HOJHOCTBIO BHEAPUTH MOW MPOEKT B CUCTEMY ylpasieHus poOoroM. Taxke miaHupyeTcs AopadoTaTb
mu3aitn HMI, ontumusnpoBare KoJ M 3allporpaMMHpOBATh BCIO CUCTEMY ISl BBIMOJIHEHUS KaKOH-JINOO

3aa4y B LCJISIX ICMOHCTpAaluu.

IHonyyeHHbIH pe3y/ibTAT U BHIBOIbI
Ha nanubiii MOMEHT paboTa HaJl MPOEKTOM aKTUBHO MPOAOJDKAETCS, HO yKe coOpaHa u paboTaet

BCsl KOHCTpyKIus, pa3paboran HMI, u3 mocTaBieHHBIX 3aJad OCTaJOCh TOJBKO COEIUHHUTH
KoJImabopaTuBHOTO poboTa ¢ cucteMoil u pazpaborars Oonee ymoOHBE HMI, Obun 3ammcansl
BHUJICOPOJIUKU C IEMOHCTpAIME U pa3padoTaHbl yepTexku. [32]

Pabora Hag mpoeKTOM MO3BOJMIIA PACIIUPHUTH MPEACTABICHUS O POOOTOTEXHUKE, SIMEKTPOTEXHUKE,
nporpamMvupoBannn, 3D MonmenupoBaHuH. B pesynsrare paboThl HaJl TEXHOJOTHYCCKAM MPOCKTOM

«IlopranbHas cucTemMa JIMHEHHOTO NepeMeIeHHs», ObUIO MOMyYeHO MHOTO HOBBIX 3HAHHUN O CIICIU(HKE
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9TOTO HaNpaBlEHUS, M3y4YWsIa pazIUYHble KIacCHU(PHUKAIMM M HOPMBI, Haydyujach paspadarbiBaTh 3D
MOJIEJb TIPOTOTHIIA, TOA00paa TpedyeMble KOMITOHEHTHI, U3TOTOBHIIA KOPITYC, ACTAIH U Y3JIbl, HAyYHUJIaCh
HacTpauBaTh IMPOMBINIJIEHHOE OO0OPYAOBAaHHE W MPOTrPpaMMHUPOBATH €ro M HUHTepperch aus
B3aMMOJICHCTBHUSI C HUM. Takxke MNOTPEOOBAaIUCH MPOSBICHUS aKKYpaTHOCTH, JHO0O03HATEIbHOCTH,
TCPIICHUA, YCUAUUBOCTHU U BHUMATCIIBHOCTH.

Taxke B pesynbprate paboThl Obuia momydeHa perneH3uss or kommanuu OOO «I[IpomdHepro

Apromatukay. (Ilpuioxkenue E)
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https://technix-rus.ru/catalog/sistemy_lineynogo_peremeshcheniya/lineynye_podshipniki/lineynye_podshipniki_v_sbore_s_korpusom/lineynyy_podshipnik_v_sbore_s_korpusom_tbr20_uu_technix/?ysclid=ls6s91l75r252377206
https://equaline.ru/product/zhestkaya-mufta-ztr-50d?ysclid=ls6slixy96198493970
https://equaline.ru/product/zhestkaya-mufta-ztr-50d?ysclid=ls6slixy96198493970
https://prompower.ru/catalog/sensors/inductive-sensors/kj112d04pad350ly
https://prompower.ru/catalog/sensors/inductive-sensors/kj112d04pad350ly
https://www.saa.su/veichisd7006r0dpa/
https://www.saa.su/veichisd7006r0dpa/
https://prompower.ru/catalog/power-supply/power-ndr/ndr12024?utm_term=%257Btrkpp%257D&yclid=10500803234054537215
https://prompower.ru/catalog/power-supply/power-ndr/ndr12024?utm_term=%257Btrkpp%257D&yclid=10500803234054537215
https://prompower.ru/catalog/power-supply/power-ndr/ndr12024?utm_term=%257Btrkpp%257D&yclid=10500803234054537215
https://www.proenergo.ru/veichi/plk-veichi/vc31616mat/?ysclid=ls8xjxu2r6795619584
https://www.proenergo.ru/veichi/plk-veichi/vc31616mat/?ysclid=ls8xjxu2r6795619584
https://xn--90armbu8c.xn--p1ai/kollaborativnye-roboty/koboty-pulse-serii/kobot-pulse-75?ysclid=lsa4z6dy44991116055
https://xn--90armbu8c.xn--p1ai/kollaborativnye-roboty/koboty-pulse-serii/kobot-pulse-75?ysclid=lsa4z6dy44991116055
https://xn--90armbu8c.xn--p1ai/kollaborativnye-roboty/koboty-pulse-serii/kobot-pulse-75?ysclid=lsa4z6dy44991116055

29)[Tanens omeparopa PROMPOWER PH1 - URL: https://xn--80aaagdlzqglegkecgqe4bd2s.xn--plai/

catalog/sistemy-avtomatizatsii/programmiruemye-logicheskie-kontrollery-plk/graficheskaya-panel/
vi20-070s-fe/

30)CBetocurnanbHas koimoHHa ZL-7-S322-RYG-K06 - URL: https://www.zetek.ru/catalog/

elektrotekhnicheskoe oborudovanie/svetosignalnye kolonny/22844/
31)KommyTtarop TP-LINK LS1005G - URL: https://market.yandex.ru/product--1s1005g/1779595538?

sku=646831064&do-waremd5=YViDMOHAYZV 62l STbSfAEA &uniqueld=1353549
32)Buneoponuku ¢ nemoHcTparueit u ueptexxu - URL: https://disk.yandex.ru/d/RSCmLk-OVwrVuQ

baarogapaocTu
Xotenock Obl BBIpa3uTh OJ1arolapHOCTh MPENnoaBaTessiM, KOTOpbIe MOTPAaTHIIA CBOE BpeMs, daBast
COBETHI M KOHCYJIBTHPYS 10 3TOMY IPOEKTY:
- T'ynuna Haramus MBanoBHa, crapummii npenonaBarenb kadenpsl CYHII-1, yuutens yepueHus B
mkose #1580
- CwmupHoB Wnbsi AHATONBEBHY, HHKXCHEP-IEKTPOHUK, y4yuTeldh HHPOpMaruku B Imkoie #1580,
Me/1aror JONOJIHUTEIBHOTO 00Pa30BaHUs
- Kapbuno Anekceit OneroBud, 3aBeAyromuid Kadeapol HWHXUHHUPUHTA TEXHOJOTHYECKOTO
o0opynoBanus B yHuBepcuTeTe Hayku u TexHosoruit MUCHUC
- MoposzoBa Upuna ['eoprueBna, MONEHT KadeApbl MHXUHUPUHTA TEXHOIOTHYECKOTO 000pYyIOBaHUS
yHHUBepcuTeTa Hayku U TexHonoruit MUCHUC

- Cko6ene Hukonait Auapeesuy, meronuct [AOY JII1O IIIIM
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https://xn--80aaagdlzqlegkecgqe4bd2s.xn--p1ai/catalog/sistemy-avtomatizatsii/programmiruemye-logicheskie-kontrollery-plk/graficheskaya-panel/vi20-070s-fe/
https://xn--80aaagdlzqlegkecgqe4bd2s.xn--p1ai/catalog/sistemy-avtomatizatsii/programmiruemye-logicheskie-kontrollery-plk/graficheskaya-panel/vi20-070s-fe/
https://xn--80aaagdlzqlegkecgqe4bd2s.xn--p1ai/catalog/sistemy-avtomatizatsii/programmiruemye-logicheskie-kontrollery-plk/graficheskaya-panel/vi20-070s-fe/
https://www.zetek.ru/catalog/elektrotekhnicheskoe_oborudovanie/svetosignalnye_kolonny/22844/
https://www.zetek.ru/catalog/elektrotekhnicheskoe_oborudovanie/svetosignalnye_kolonny/22844/
https://market.yandex.ru/product--ls1005g/1779595538?sku=646831064&do-waremd5=YViDM0HAYZV6gLSfbSfAEA&uniqueId=1353549
https://market.yandex.ru/product--ls1005g/1779595538?sku=646831064&do-waremd5=YViDM0HAYZV6gLSfbSfAEA&uniqueId=1353549
https://market.yandex.ru/product--ls1005g/1779595538?sku=646831064&do-waremd5=YViDM0HAYZV6gLSfbSfAEA&uniqueId=1353549
https://disk.yandex.ru/d/RSCmLk-OVwrVuQ

IMPUJIOXKEHHUE A
Bropas Bepcus moaesun

Pucynok A.1 - O0Omwmii Bua Mmoaenu
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INPHJIOXKEHUE b
Tperbs Bepcus Moaeau

Pucynok b.1 - O6mwuii Bug mozpenu
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INPHJIOXKEHUE B
YerBepras Bepcus MOAeIH

Pucynok B.1 - O6muii Bua moaenu
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IMPUJIOXKEHUE I
CxeMbl 31eKTPOHUKH

MaHenb oneparopa (HMI)
IP B cucteme: 192.168.250.3

Heynpasnsiembiii
kommyTtartop Ethernet

MK

IP B cucrteme: 192.168.250.1

Cepsoycunurenos

IP B cucrteme: 192.168.250.2

Pucynok I'.1 - Crpykrypa Ethernet cetu B HacTosiIiee Bpemst

Heynpaensemblii

KommyTatop Ethernet

i A
modbus tep E modbus ru
2
B
' c ' ' ' wanynhew
akxoepa
MaHens onepatopa MNK KoHTponnep Cepaop,amrarefb
cepeogsurarens (6onee (6exonneKTopHbIi, HeT
£ rpamoTHo) (NuTaeTcsa ot TOpMO3a, TOPMO3UT
g 220B uepes 3BeHO ANHAMUYECcKm)
= NOCTOSIHHOTO TOKa
%
v npeo6pasyet 8 380B)
CeeToCcUrHasibHasn = -
KOMOHHa = N
§ §
S 5
MHAYKTMBHBIN gaTumk 1 MHAYKTUBHLIN gaTumk 2

Pucynok I'.2 - CtpykTypHas cxema
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CBeTocurHanbHas Ko/oHHa

DC+

DC-

NaHensb oneparopa

—O0—O—-O

FG

DC+

DC-

VMNYNbCHBIR MCTOMHUK
nuTaHus

X0

Y4

Y5

Y6

CepBoycunurens

L1

V-
V+ (24B)
L
N

PE

WHAYKTUBHBIA gaTunk
1

L2

Lic

L2c

Wneitd

Wnedidy

DC+

DC-

WHAYKTUBHLINA gaTumk 2
S
DC+

DC-

Heynpasnsemblii
kommyTarop Ethernet

DC+

DC-

CepBogsurarens

SHkogep

3nekTpogsuratens

Pucynok I'.3 - Cxema monkirtoueHHiA TpoBoIoB (0e3 yKka3aHus MOJKITIOUeHUH ethernet)
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Iecre rompas
et

LT

IMPHUJIOXKEHUE ]

Hacrpoiika 00opy1oBaHusi M IPOrPaMMHUPOBaHHE

servo_state 20000

SET is_calibr ]

Pucynoxk /1.1 - [Ipumep xona na Ladder

CepaoycknuTens.

wK

D1

MO

1. Yoromcents DO = 0
2. YeTanoauTe MIOO = 1 -
3. yeramosus MO = 0

YETAHOBHTH KPACHYIO

| N PIEIB(NOIMYM, B KOTOPON AONWEN CKAIETLER
1 darve, ecre WO D0 T AM‘I cepomrarem)
* |
[‘ PO —
vlv“ ~— Wl
~ ~ 11 @ Emeaeaaa-a- - - - |
- S “a - — — Bweowsihuae
h I BLIBECTH HOMED NO3ALIM

wotopa (D0) B cneusanbwoe
o0

KHOMKa KanMEpODIN HadaTa?
Har

MO pagew 07 YCTAHORATE 10NEHYW

OrOSpAIMTY ICOM
Toavuna 17 4 Mosmms 2°

i
!
'
!
I
!
!
i
I
Knonea Tosmms 17 wanara?
Lycraomme00=1 | A o e et O
2. YeTanomT. M100 = 1 g Y
L |
!
I
I
I
|
!
|
|
'
|

Knoea “Moamms 2° wanara?
1. Yerawomern 00 = 2 -0 m Her

2. Yeranonums V100 = 1

Pucynok /1.2 - Cxema anropurma
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IIPUJIOXKEHMUE E
Peunensus

PROI‘“E“ERGO 109029, r. Mocksa, yn. CkotonporoHHas, A.27/26, ctp. 1
Ten/dakc (495) 739-36-05, e-mail: mail@proenergo.ru
ABTOMATHUKA WUHH 7721756614 '

I ———— e

Peuensus

B nepron ¢ 1 centabps 2023r. mo 20 despans 2024r. [lonmna Hazaposa npoxoamia
NIPaKTHKY B oTeie pobotoTexuuku komnanuu OO0 «[Tpomarepro ABToMaTHKay MO MOMM
PYKOBOJICTBOM.

B navane npaktiku [Tomna nomy4una 3ananue — paspaboTats yHHBEPCATBHYIO CHCTEMY
JMHelHOro nepememenns Uit kouiaGopatusoro po6ora. JlanHas 3a1a4a ABIAETCA KTy TbHOI
BO MHOTHX NPOEKTaX M0 PoGOTH3ALMH H aBTOMATH3ALMH POH3BOACTBA H3 Halel MpakTHKH. B
YaCTHOCTH, JaHHAA CHCTEMA JIMHEHHOIO NepeMeleH s M03BOJISeT PACLIHPHTH pabouyio 30Hy
poGoTa B onepauusx cBapkH KpynHorabapuTHbIX H3Ae i, 06CTyKHBAHHS HECKOMBKHX CTAHKOB
¢ YITV, yknanaku npoykra Ha namiery 60/b1oit BHICOTHL. B BHy OTCYTCTBHA Ha PhIHKE
FOTOBBIX pelueHHit, 0COGEHHO B YCIOBHAX CaHKIMIt, 3a1a4a pa3paGoTkH MoA06HOH CHCTEMBI
ABJIACTCA KpaiiHe aKTyaIbHOI.

B xozie paGote! nay npoexktom IMojinna BHHMATE/IBHO H3Y4HJIA CYLIECTBYIOLIHE PEUICHHS,
a TaKke HeoOXoamMylo Teopetnyeckyio 6asy. [Tocne 3toro Gbu1 pa3paboTaH KOHLENT CHCTEMBI,
a TaKKe MpaBHIbLHO NojoGpano oGopyaoBanue A petenus 3anayn. Hecraunaaprueie nenns
[Nonmua cnpoeKTHPOBAa CAMOCTOATE/BHO H pa3paboTana Ha HHX MOJHBIH KOMIUIEKT yepTexeif,
nokasas otaHuHble 3HaHns CAD-cucrem u ECKJI.

ITocne usrotosnenus aetaiueii no yeprexkam [Tonuua cobpana aeficTByioumit npoToTHN
CHCTEMBI M IIPHCTYIMHIA K CO3/IaHHIO CHCTeMBI yripasaenus. Jinis aroro Gbuti paspaGoTas!
nporpammsl [JIK u HMI, a Takske HacTpoeH cepBONpPHBO/ B COOTBETCTBHH ¢ MapaMeTpaMu
coGpanHoit cuctembl. PazpaboTanHas cicTeMa ynpaB/ieHHs MO3BOJIAET OCYIIECTBIATH
nepeMeleHne po6oTa B 3a1aHHYIO MO3AIHIO, BINOIHATH ABTOMATHYECKYIO KATHOPOBKY,
MOJUICPKHBACT YHKLHH PYYHOrO YNPaBJICHHSA, @ TAKKE OCYLIECTBIAET CBA3L poboTa ¢
CHCTEMOI! IepeMelileHHs ¢ MOMOLIBIO CTaHAapPTHOrO NpoMbILIeHHOro npotokoia Modbus TCP.
[TpHMeHeHHe CTaHapPTHOrO MPOTOKO/IA CBA3H MO3BOJIACT JETKO HHTErPHPOBATH NMOTYYCHHYIO
CHCTEMY JTHHENHOrO nepeMenieHua ¢ modbiM poGoToM HiH Apyrium oGopynoBanuem Ge3
NPHBA3KH K KOHKPETHOMY NPOH3BOJIHTEIIO.

B xoze paGoTs! Hax AaHHbM npoekToM IToniHa nokasana BeICOKHI ypoBeHb 3HaHUI B
NPOEKTHPOBAHHH, JICKTPOTEXHHKE H MPOrPAMMHPOBAHHH, & TAKIKE CMOCOOHOCTH
CaMOCTOATE/IBHO H3y4aTh HOBBIC 06/1aCTH 3HAHHI M NPEUIAraTh HHTEPECHBIC TEXHHYCCKHE
pemenns. Paspabotannas cHeTeMa JTHHEIHOrO nepemelienus GyAeT Hernob30BaTh B KauecTse
NpOTOTHNA U MPOPaGOTKH pealbHBIX NPoeKToB oTAena poSotorextuku OO0 «IIpomanepro
ABTOMaTHKAy.
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