RESEARCH AND DEVELOPMENT
HAYYHO-TEXHUYECKWUWN LEHTP

NMAK ana Hepa3spywaloulero KOHTpPoOJia CBapHbIX WBOB

m O HaweMm 6u3Hece

HTL, SHKuTeK npeanaraet ycayrm no paspaboTke npombiwsieHHoro MO M KOMNAEKCHOM aBTomaTu3auuu
npou3BoAcTBa. busHec 6bin ocHOBaH B Hayane 2021r. rpynnoii pa3paboTku, paHee paboTasliei B KOMNAHUM
no HK. 3a cneaytowme 4 roga mbl BbINOJAHUAM NPOEKTbI AN 6onee 10 pa3nnyHbix 3akasumkos B CHI n MENA
M3 Takux cdep, Kak 3HepretTvka, MPOM3BOACTBO, NOMMCTUKA, MeaumumHa. CerogHA HaWMM KAHOYEBbLIM
3aKasumkom Aasnaetca ApmaHckaa ASC.

YHMKa/IbHOCTb KOMMETEHLMIA DHKMUTEKA — B HALLEM OMbITe peann3aLumn NpoekTos Kak B obnactu MO, Tak 1 B
obnactu ACY, poboTnsaumu, NpoeKTUPOBaHUSA.

MapannenbHO C KOMMEPYECKON AEeATeNbHOCTbIO, HaM YyAaeTca No Mepe BbIMOJHEHUA MPOEKTOB cobupaTb
nepcneKkTMBHbIE UAEMN AN CAMOCTOATE/IbHOM peanusaumm. Hanpumep:

= JMP: MO gna MHOronoTOYHOCTU Ha KacTepe M yNpaB/eHUA KNacTepoMm;
= Java-naket Control logic ana mogenmposaHua ACY u peanunsaumm pacnpegeneHHbix ACY Ha MMK.

Huxe — KntoyeBble MOMEHTbI B 4eATe/IbHOCTU 6u3Heca:

Cep. 2021 Cep. 2022 Hau. 2024 Cep. 2024

OTKpbITUE 6M3Heca B OTKpbiTMe 6U3Heca = Penms cBomx Bbixos Ha  pbIHOK
P® ons okazaHua ycayr B ApMeHMM  gaa  NPOorpaMmHbIX — Y3beKucTaHa

no paspabotke MO u ob6CcAyKRMBaAHUA peLueHni

AcCY AA3C

Takxe npurnawiaem Bac NOCMOTPETb Halln CTaTbu:

" ONTMMM3ALMA NPOU3BOACTBEHHbIX MPOLLECCOB C MOMOLLLIO KOMMNLIOTEPHOIO MOAEANPOBAHUA
- MpaKTUYecKne acneKkTbl poboTU3aLMN NPON3BOACTBA

= Real-time control systems



https://multiprocessing.sourceforge.io/
https://control-logic.sourceforge.io/
https://cloud.mail.ru/public/Q9yV/6htHK3jH9
https://cloud.mail.ru/public/fki5/CbkcNLGLm
https://www.linkedin.com/pulse/real-time-control-systems-engitex-clure/?trackingId=A5ogsoi0FN4EB3xH9dqWMg%3D%3D

Cniesa — 0ropHo-Mno8opomHoe ycmpolicmeo 048 cucmem mexHud. 3peHus (000 “HTL SHwumek”); cnpasa — cucmema
M03UYUOHUPOBAHUA U asmomamudeckoli dozayuu Kaes (000 “NK MOHOPOTOP”)

lpumep mecmosozo depekma 0718 NPOBEPKU YCMAHOBKU 0718 8biAsaeHus degpekmos (nosnocmeli) 8BHympu caoucmeix
KOMIMO3UMHbIX IUCMO8 C MOMOW,bIO CMapmM-Kamepsl




Paspabomka epemeHHO20 XpaHuauwa ompabomaHHo2o monausa 011 ASC (HUOKP)

Halwa KomaHaa nmeeT 60/1bLLION OMbIT PeLleHns 3a4a4 Nno NPOeKTUPOBAHMIO HECTAHAAPTHbIX Y3108 U CUCTEM
[/19 3aKa34YMKOB, B YaCTHOCTM:

Cuctema npeumsmMoHHon | PaspaboTka KA, ACY, NnyCcKo-HasaaKa npoTtoTuna. Cncrema
OfHO- U NO3ULMOHNPOBAHMA NPUOBPETAETCA OTAENbHO, COBMELLEHHAA C HEN cucTeMa
OBYXKOMMOHEHTHOM [o3aumm — paspabotka OO0 “HTL, SHKuTek” n 000 “NMK MOHOPOTOP”.
A03aumnn CucteMa npegHasHayeHa 44 A03aUnn Kaes, TepMonacTbl, UTH.
OnopHO-NOBOPOTHOE Paspabotka “c Hyna” M M3roToBAEHWE NPOTOTMMAA OMOPHO-MOBOPOTHOrO
YCTPOMCTBO YCTPOWCTBA A5 CUCTEM TEXHMYECKOTO 3peHusa (Kamepa, Angap).

BHeapeHMe npomblwaeHHbIX 6-0ceBbIX pO6OTOB-MaHMI'|yl'IFITOpOB B CTeHAbl

MpombliLNeHHbIE PO6OTbI
HepaspyLUaloLLEero KOHTPOASA, B T.4. Aaa /4 u aBuauuun. CMm. npumepsbl Ha

ana HK
BMAEO B ewe npumepbl.txt
= [lepenporpammupoBaHune [JIK cucTtem aBapuiiHOM 3KCnayaTaummn Ha
OCHOBAHMM BbINOJIHEHHbIX HAMUW aHa/IM308 He3onacHocCTyH;
MpoekTbl gna A3C =  MogenmpoBaHue ¢usmnyeckux npoweccos B | 1 Il KOHType;
= PaspaboTka BpemeHHoro xpaHuauwa OAT;
= .. WApYyr1Me NpPoeKThbl.
OnTuyeckas Pa3spaboTKa cTeHAa A1Aa BbiABAEHUA AedeKTOB (NOS0CTelN) BHYTPU CAOUCTbIX
TPAaHCMWUCCUOHHAA KOMMO3UTHbIX JIMCTOB C MOMOLLbIO CMAPT-KamMepbl C MUKPOKOHTPOIIEPOM U
AMarHoCTMKa 0bpaboTKkoi M306parkeHnn Ha MK. CTeHA cocTosn M3 nepemellaTenei no

KOMMO3UTHBbIX JINCTOB [ABYM OCAM (Luarosble ABUraTeNN) U CMapT-Kamepbl Hallel pa3paboTKu.




m O630p pewenuns

ﬂpep,naraemoe peweHne 6y,u,eT ABNIATLCA MPOrpaMMHO-annapaTHbIM KOMMJIEKCOM N COCTOATbL U3:

= [lpombiWwaeHHOro 4-X, 5-Tn nan 6-T oceBoro poboTa-MmaHUNYAATOPa3;

= CBA3aHHbIX CUCTEM 3pEHUSA;

=  MobunbHoro “APM-a” ¢ HETTONOM WU MOHUTOPOM A5 BbiBOAA MHDOPMaUuK;
= JloKk-CTaHumKn ana npeobpasosatenei HK;

= ..M camux npeobpasoBaTtesieli (Hanpumep, BUXPETOKOBbIX);

= BO3MOMHO, IMHEMHOro NepemelLatens ana poborta (yTouHATb).

3peHune — 370!

= JlazepHas yKasKa, 3aKpensieHHana Ha OCHOBAHWWU, Ha KOTOPOM YCTaHOB/IEH PO6OT;
= Jlazep-AnHUA, 3aKpenIeHHbl1 Ha NnocneaHeM Uav npeanocaefHem 3seHe poboTa;
= Kamepa, 3aKpenneHHaa Ha OCHOBAHWM, HA 1-Om UK Ha 2-0M 3BeHe poboTa.

KopoTtkoe onuncaHue npouecca HK wsa:

1. OnepaTop p3meLyaeT poboT 863K TpyObl M MecTa LBa.

2. [MoaBoanT nasepHbli yKasaTe b, 3aKpeneHHbIM Ha BpallaTesie Ha OCHOBaHUK PobOoTa K MecTy LBa.

3. 3anycKaeT npouecc Yepes MOHUTOP HaXKaTUEM KHOMKM “HavaTb”.

4. T[10 APM-a cunTbiBaeT NONOXKEHNE IHKOAEPA YKa3KU.

5. ... 3aTem BK/OYAeT Nasep-AMHUI0 U Kamepy. [lyTemM MpoOGHbIX NepemMelLeHuii Mexay HeCKOJIbKUMU
pedepeHCHbIMN TOYKAaMKM U CHATMEM B 3TUX TOYKAxX M306parkeHU “ceveHuns” Tpybbl nasep-nmHuen (3to
6yLyT HENO/IHbIE SNINMCbI U KPYTK), N3 rTeOMETPUYECKNX coobpaxkeHnin MO HaxoaUT NonoXKeHue TpyObl B
CUCTEMe KOOPAMHAT OCHOBaHWA PoboTa, T.e. KoopAMHATbl X, Zp, Hanpasnenue Tpybbl k u paauyc R.
[pyrMmu cioBamm, 3TO CXeMa /1a3epHOMN TPUAHTY ALK,

6. O HaxoAWUT NOBOPOT 1 IMHEWHBIV CABUT ANA KPYroBoW TpaeKTopuK, “3alimMToin” B namsaTb poboTa, 4TobbI
KpYroBas TPaeKToOpUA CoAepKana TOUKY, Ha KOTOpyto 6bl1 HaBeAeHa 1a3epHan yKasKa.

7. MO no Ethernet nepegaet KoHTponepy poboTa NnapameTpbl ABUKEHUS, YTOObI KPyroBoe ABuKeHMe bblNo
COBEPLUEHO “B HYXKHOM MECTe” 1 Mo HY)KHOMY paguycy.

8. MO APM-a HaumMHaeT 3anucb AaHHbIXx ¢ ALLM npeobpa3oBaTens. 3a CYET TOrO, YTO CKOPOCTb ABUNKEHUA
poboTa v, M3BECTHa 3apaHee, CMHXPOHM3aLMs TOYEK B Ha LUBE C CMUrHajloM npeobpasoBaTesnis OYeHb
npocta. pyrumuv cnoBamu, CUrHaA — 3TO MACCMBbI 3HAYEHWUIA BPEMEHW W HanpsykeHwn. Ona noboin
BPEMEHHON TOYKM t; MOXKeT ObITb HallZeHa COOTBETCTBYHOLLAA TOYKa TpaeKTopuwu, rpybo rosops, no
bopmyne v,.t;

9. BbiBog pe3ynbtatoB HK Ha MOHMTOP OnepaTopa M CoOXpaHeHue B IoKanbHOM B/,

McnosHeHWe cucTeMbl MOXKET BbITb Pas/iMyHbIM 6e3 M3MEHEHMA OCHOBHbIX YacTen cucTembl (PoboT, 3peHue,

MNO). Hanpumep:
=  YCTaHOBKA Ha aBTOMPULEN C NUTAaHUEM OT AM3e/b-TeHepaTopa;

= [lepeHocHol MAK, ybupaemblil B ALLKK.

Po60T moeT 6bITb Mb0 4-X, NMb0 5-TK, NMBO 6-TK OCEBLIM B 3aBUCMMOCTU OT TpebyemMbiX TUNOB AaTYMKOB U
MaKCcMManbHO gonyctumoro Beca MAK-a. B 3aBucumoctu oT pabouero paguyca poboTta u paguyca Tpybbl,
MOXKeT noTpeboBaTbca cepus U3 2-x usmepeHuin — “cnesa” u “cnpasa” ot Tpy6bI.

MpeaBapuTebHO Mbl CYMTaeM Hambosiee yHMBEpPCasbHbIM KOHOUIypauuio ¢ poboTOM C MUHUMA/bHbLIM
paboynm pagnycom U MUHMMAIbHbIM BECOM U IMHENHO NepemeLLLaeMol No BbiCOTe NAAaTGOPMONA.

[na 3apaun nogonaeT 60bLUMHCTBO AOCTYMHbIX B IMHENKAX NPOU3BoAUTENe MaHUMNYAATOPOB C paboumm
paanycom okono 0.5m. Takol paboumnii paguyc “nokpbiBaet” HK Bcex maructpanbHbiM HedTenpoBOAOB OT 2-
oro Ao 4-oro knacca. Ana 6onblumx 1Y no cornacoBaHMio BO3MOXKHa paspaboTka MMAK-a ¢ 6onee KpynHbIM
poboTom.




KoHTponnep nocrtaensetcs BmecTe ¢ poboTom U ABASIETCA CUCTEMOM ynpasB/eHUs “HU3KOro ypoBHS”: OH
COOEPKUT TOUKM TPAEKTOPUW, ANA KOTOPbIX pellaetca obpaTHasa 3ajaya KMHEMATUKM W HaxoaaTca
Heobxoaumble noBopoTbl 4/5/6-Tu npueoaoB pobota. KoHTposinepbl, B OT/AMYMe OT camux poboTos,
npoaoaKanu 3ssosoumoHnposatb 0 2020-x. OgHaKo € pelleHMeM AaHHOW 33agauv crnpasuTca obol
KOHTpOA/ep, BK/AOYas moaenu 6onblnHcTBa npoussoautesier M3 KHP. EAMHCTBEHHAs KPUTUYECKMU
HeobxoamMmmasa ¢yHKuMA — Hanmume Ethernet-nopta u BeHaopckoro MO ana MK ana KoMMyHMKauMm c
KOHTpoanepom. MO MoreT 6biTb MB0 KOHCONbHBIM NPUIOKEHNEM, MO0 NPOrPaMMHON NoAKAtoYaeMol
61bnnoTekoi. Bropoli BapuaHT npegnoututenbHee. O6bem nporpammsl (T.H. CKPUNTA) ABUNKEHUA OXKNOAETCA
Hebo/blIOW, MO3TOMY creuuasnbHblx TpeboBaHWM K 0b6bemy oOnepaTMBHOW MNaMSATU KOHTpoOAepa HeT.
OnuMOHaNbHO, HO ¥KeNaTelbHO Ha/IMYMe BO3IMOXKHOCTU MapaMeTpm3aumnmn NporpaMmmbl (ToUek ABUMKEHMA), CM.
n.7 Bblwwe.

MO APM-a byaeT nporpamMmmon ynpaB/ieHusa “BepxHero ypoBHa” 1 otTeeyaTb 3a:

= 3anyck, OCTaHOBKY ABUXeHUA poboTa;

= CmeHy Nporpammbl ABUHKEHUS;

= [lepefayy napameTpoB A IMHEWHOTO CABUTA WM MOBOPOTA TOYEK TPAEKTOPUN;
= Onpoc npeobpasoBaTens;

= (CBA3b C Kamepol 1 06paboTKy M306pakeHNA.

B cnyyae Heobxo4MMOCTM HECKOMbKUX Npeobpasosatnelt B 1 MNMAK-e, 6yaeT paspabotaHa AOK-CTaHUMA ANS
XpaHeHUsA HEeCKO/IbKMX mnpeobpasoBaTteneil B OTAE/bHbIX Adelikax. Hanpumep, npu onpedeneHuun Tpybbl
6osbworo anametpa, MO bygeT NnoaBoAMTb POBOT K AYEMKY C KPpYNHbIM NpeobpasoBaTesiem U yCTaHaBANBATb
€ro Ha 3/1IeKTPOMArHWUTHbIN AepsKaTeNb B PYKY.

Mo HalweMmy onbITy, B NOA06HbIX peLleHnAX CYMTbIBAOLLAA FOI0BKA NpeobpasoBaTens pa3meLleHa Ha NpyKuHe
B KOpnyce, TeM CaMblM NO3BONAA NPOXOAUTb He3 NoTepn KOHTAKTA C NOBEPXHOCTbIO TAKME YYACTKM KaK LUBbI.
OgaHaKko pernameHTbl npouecca HK wBoB 1 MHTepecylolwme Bac npeobpasoBaten HeOOX0AMMO YTOYHATL C
Bawwumun cneuymannuctamm HK.

MpuBOAMM OCHOBHble BO3MOXKHble XapakTtepucTuku [AK-a B npenonaraemom Hamu “mMUHMManNbHOM”
MCrnoHeHUK (BO3MOXKHO M Apyroe, bonee “KpynHoe” ucnosiHeHue):
= O6uwuii Bec MAK-a c pobotom, APM-om — a0 40 Kr.
= [ogxoanT gnsa Tpy6 ¢ Y no 1000mm.
=  HauuHasa npumepHo oT 1Y 400mM (B 3aBUCMMOCTHM OT M3Ha4aibHOro pasmelleHua MNAK-a onepatopom)
6yayT TpeboBaThCa ABa U3MepeHua — “cneBa” n “cnpasa” oT Tpy6bl.
= Bo3mokHO “0bneryeHmne” MAK-a nytem Bbibopa 4-x uamn 5-Tm oceBoro pobota ¢ 6an3KMM paboumm
paguycom.

= MpeumywiecTBa peweHus

MAK nmeeT TaKkxe cnegyrouime npemmyLLecTsa:

= [IAK He bygeT ABNATbCA 3aKynaemoi uam nmnoptupyemon B PP cucremon “nog kntoy”. FotoBbiM
KOMMOHEHTOM AIBASIETCS TO/IbKO CaM POBOT, BCe OCTasIbHble MapamMeTpbl CUCTEMbI aAaNTUPyeMbl MO,
Bawn KoHKpeTHble 3agaun. UcxoaHbin kog MO APM-a, ckpuntbl pobota u KO Ha MNAK 6yayt
NOMIHOCTbIO pa3paboTaHbl B HTL, IHXKUTEK, YTO OTKpbIBaeT 60/bliME BO3MOMKHOCTU A5 3aMeHbI
KOMMOHEHTOB M MOAEPHU3ALUN.

= B cwily YyHMBEPCANbHOCTM pPoOOOTOB, CXOXWMX rabapuToB MmoJenelt B JIMHEWKAX pPasHbIX
npoussogutenei, poboT MoXKeT OblTb 3aMeHEH Ha by ApYyryto MoAeNb C KOHTPOAIEPOM C
Ethernet noptom n BeHgopckum MO ana cBA3M C KOHTPoAAepom. TpyaosaTpaTbl B CAyvae TaKoW
3aMeHbl MUHMMA/bHbI, @ NPOAO/IKUTENBHOCTb PaboT cocTaBUT He Bonee 2 mec.




=  B03MOMHbI pa3nnyHble ucnonHeHus MAK-a ans pasHbix AnameTpoB Tpyb, npeobpasosatenent u
cnocoboB TpaHcnopTupoBkn [MAK-a. Bce wucnonHeHus OyayT MMeTb OOLLYIHO KOHLUEnuuio w
oanHakosoe 10 APM-a.

= bBasupoBaHue [MAK-a nepen uv3mepeHWem npefesbHO NPOCToe W He TpebyeT MexaHW4YecKoi
duKcaummn n toctmposku. MO camo onpeaennT nosoxKeHne poboTa B MPOCTPAHCTBE OTHOCUTE/IbHO
Tpy6bl M WBA C MOMOLLbI CUCTEMbI 3pEHUA.

=  [10 APM-a nNOAHOCTbIO NULWIETCA Ha Java, 4To AenaeT BO3MOXHbIM MCNoab3oBaHMe Hettona ¢ OC
Windows, Astra Linux, Ubuntu.

2 KOMNOHEeHTbI

MpuBOoAMM BO3MOXKHble POOOTbI M Npoune KomnoHeHTbl ana [MAK-a (ccbinkm B m306paxkeHusx). MK
HeobxoaMMm A1A ynpaBieHUA TakMm 0OOpyLOBaHMEM KaK: 3NEKTPOMATHWUTHbIMA AeprKaTenb UHCTPYMEHTA,
Nla3ep-NMHUA, NOBOPOTHbIM 3HKoAep. C HeTTonom MNJIK ByaeT obwatbes Yepes Ethernet-nopT no npotokony
Modbus. Kamepa noakntoyeHa K Hettony ambo no USB, nnbo Takxke no Ethernet — B cuny Hebonbworo
paccTosiHMA OT HETTONA BO3MOMHbI 062 BapuaHTa.

Wiren Board 7

Programmable Automation Controller |
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https://wirenboard.com/ru/product/wiren-board-7/
https://www.bestscopeus.com/catchbest-jelly6-mu3hs230mc-usb3-0-ultra-high-speed-industrial-digital-camera-product/
https://www.unviot.com/4mp-4x-network-zoom-camera-module-product/
https://www.dns-shop.ru/product/6296ed731704d9cb/mini-pk-acer-gadget-e10-etbox-1746508/
https://gsk.ru.com/rb/
https://www.keweirobot.com/six-axis-robot-kw1004b-580/
https://azimp.ru/product/lazernye-moduli-flexpoint-line-liniya-5-100-/
https://www.chipdip.ru/product/e50s8-500-3-t-24

[ ] Opral-m3a|.|u0|-||-|b|e BOMNMPOChHI

Cpok paspaboTku onbiTHOro obpasua MAK-a B Kakom-1M60O COracoBaHHOM MCMOSIHEHUU C y4EeTOM
Bawwx 3agau, pernameHtoB HK 1 napka npeobpasosarteneit — oo 5 medAcues.

MNepenaya Bcex MM Yactm npas Ha UC paspaboTku, ncxogHoro koga Mo n KA Ha MAK obcykagaembl 1
3aBMCAT OT Bawero yyactna B npoekre.

MpuMmepHaa CTOMMOCTb BCeX 3aKynaemblx KOomnoHeHToB A4 MAK-a B “MMHMManbHOR” KoHUrypauum
6e3 npeobpasoBarteneit — okono 1.4 mnH. py6b.

contact@engitex.org
https://engitex.org/
https://www.linkedin.com/company/engitex/
https://t.me/engitex/
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