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CHUCTEMA YKA3AHHUS HATIPABJIEHUS ITIPU TPOU3BOJACTBE KABEJIBHBIX
CETEN

006JacTh TEXHUKH

Hacrosimmee n300peTeHne OTHOCUTCS K CHCTEME yKa3aHUs HANpaBJICHUS INPU MPOU3BOICTBE
kabenbHON ceTu, oOecrneduBarollell OCYLIECTBIEHHE KOHTAKTa, CO37aBa€MOr0 MEXIy
KaOeNbHBIMH KJIEMMaMH U COEIMHUTENSIMH, C OOpa30BaHHEM COEAMHEHHUs C KIeMMaMHU

HanOoJiee MpaBHIIbHBIM 00pPa30oM B CEKTOpPE MPOU3BOICTBA KaOENbHBIX MyUYKOB (KabOeIbHOro

KIyTa).

CJ'IGZ[OBaTeJ'IbHO, HACTOALICC I/1306peTeHI/Ie OTHOCUTCA K CHUCTEME, KOTOpasd MOXKET
HCTIOJIB30BATBCA B KaXIOM CCKTOPE, A€ OCYLIECTBIIACTCA 3Ta Onepanusd COCAUHCHUA, U

npeaycMaTpuBaeT KabembHbIH JKIYT, U MOXKET ObITh MHANBHIYJIbHO HACTPOEHA.
YpoBeHb TeXHUKH

CeromHs MHOTHE CHCTEMbl HYXXKITAIOTCS B CIIOKHBIX KaOeNbHbIX krytax. OcyliecTBieHue
3TOI omepauuu Haubojee TNPaBUIBHBIM O0pa3soM KpaliHe BaXKHO JUIA HAJUJIEXKAIIero

(yHKLIMOHUPOBAHUS YCTPOKUCTBA.

B coBpeMeHHOM MpPOCTOM MNpPOU3BOACTBE OOECIEYeHHE COCIUHEHHUS BBIOJIHIETCS Ha
YCMOTpPEHHE Omeparopa M OCyLIecTBisieTcss Oe3 HampamieHus. Jlisg HeWcrnpaBHOCTH
YCTPOWCTBA JOCTATOYHO BCETrO ONHOW NPOCTOH HENpPaBWIBHOM MPOKJAIKH Kadens Ha

€IMHCTBEHHOM KJIeMMe Ha COeJMHUTENIE ONePaTOPOM.

JlpyruMm HeraTuBHBIM 3P (HEKTOM SBISIETCS CIy4al «HEMOCAKEHHOHN KJIEMMbD), BOZHUKAIO U
TOTAa, KOTrZa COCOUHEHHE MEXIy KJIEMMOH, ¢ KOTOpOW coenuHeH kabenb, u kadejreMm He
O0ECreYeHO TMOJHOCThI0. JTa CUTYyalUsi MOKET MPUBOAUTH K CEPbE3HbIM NpoOIeMaM.
DJEeKTpUUEeCKUH TOK TONMAAaeT B BO3AYIIHYK Cpeny, Korma He OOecmedeHO MOJTHOE
COEAMHEHUE depe3 MpOBONAIMMN KaOelnb C COEOMHUTENEM, KOTOPBIH SBISIETCS IOPYyTUM
MPOBOASLIMM 3JEMEHTOM. BosnymHas cpena sBAsSETCS HENPOBOASLIEH Cpenoi, u,

CJIEZIOBATENIbHO, €CJIM 3JEKTPUYECKUN TOK MOMafaeT B BO3AYIIHYIO Cpely M TeueT IO

BO3AYyXYy, BO3HHUKACT CHUTyallusd, Ha3bIBacMas SHeKTqueCKOﬁ I[YFOP'I. Tok Ayru MOXKET
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NPUBECTH K BBIXOAY W3 CTPOSl CHUCTEMBI, B KOTOPOH HCHOJB3YIOTCS KaOENbHbIE JKIYTHI,

BO3TOPAHUIO COOTBETCTBYIOIIETO YCTPOIiCTBA U, OoJiee TOro, moTepe pecypca U CBONCTB.

IIpu moucke nurepatypbl ObUta OOHAPY KEHA 3asiBKa HA MaTeHT, uMmeromas Homep US8069556
u nHasBaue «Cable Harness Production System (Cucrema npom3BoAcTBa KaOeNbHBIX
KryToB)». CHucTemMa NMpOM3BOACTBA KaOENbHBIX JKTYTOB, PACKPBITAs B 3asBKE, COCTOUT W3
3JIEKTPOHHOIO KOHTPOJIJIEPA U MO MEHbLIEH Mepe OJHOM yCTAaHOBOYHOM IUIUTBL, K KOTOPOH
MPUKPEIJIEHbl MHO’KECTBO MOHTAXHBIX CTaHLMN. Kaskaas 13 MOHTaKHBIX CTaHLUI COAEPKUT
pasbeM g (PYHKLMOHAJIBHOTO 3JIEMEHTA, KOTOPBIH HETMOCPEACTBEHHO COEIWHEH C IO
MEHbIIEH Mepe OJHHM KaOeNbHbIM JKIYTOM WJIM BBIIIOJHEH B BHJE BCIIOMOTraTeIbHOTO
NPUCTIOCOONEHUsT AN TNPOKJIAAKU Kalens, Takoro kak BHJIKAa. B cucreme, packpbIToil B
yKa3aHHOW 3asBKE, ONEpaTOp HE HAIMpPAaBJIAETCS MOCPEACTBOM HAMPaBJIAIOIIErO 3JEMEHTA,
MMEIOIIEro HaNpaBISIOIIYI0O CUCTEMy M KOMIIOHEHTBHI WM KaKHe-JTHOO MpenyNpexaaroInue
KOMITOHEHThI. Clle10BaTeNbHO, HET Clyuyasl YCTPAHEHUs] HENOCTATKOB, UYTO CTAJO NMPUYHUHOMN

CO3JaHUA HACTOALLICTO 1/1306peTeHm.

B pe3ysibTaTe, M3-3a BBIIICONMUCAHHBIX HEAOCTATKOB W HEAACKBATHOCTHU CYILIECCTBYROIINX

peleHni BO3HUKIIA HEOOXOIUMOCTh B pa3paboOTKe B TaHHON OOJIACTH TEXHUKH.
Henrb nzodperenus

Hacrosimee wu3o0pereHue ObUIO pa3pabOTaHO € Y4YETOM CYINECTBYIOIIEH CHUTyalldd U

HarpaBJICHO Ha YCTPAHCHHUE BBILLICYITOMAHY ThIX HEJOCTATKOB.

OcHOBHasi 1IeJIb HACTOSIIIEro W300pEeTEeHHs] COCTOMT B TOM, 4YTOOBI CHENaTh OIEPALIHEO
CO3/1aHUsI KOHTAKTa yIIPaBIseMOll C IOMOIIBIO aBTOMATUYECKOM CHUCTEMBI BO BCEX AJIEMEHTaX
U 00ecrednThb, YTOOBI TAKOE CO3/IaHNE KOHTAKTa HE BBIMOJIHSIIOCh HA YCMOTPEHHE OIepaTopa.
B cootrBercTBHM C 3TON LIENbI0 CHPOEKTHPOBAHA CHUCTEMA, YIMPABJSIIOINAsl COENUHUTENEM,
KOTOPBIA TMPENCTaBIsAET COOOH COENMHUTENbHBIH 3JIEMEHT, M MPOBOISALINMH 3JIEMEHTAMHU
(xabemsiMM W KJIE€MMaMH), |, CJI€JOBATEJIbHO, BCEMH KOMIIOHEHTAMHU COEIMHEHHs B
kabenpHOH cetn. CrcTeMa CIIPOEKTHPOBAHA KaK CHCTEMA HAINPaBJICHUs] U KOHTPOJIS, KOTOpast
KOHTPOJMPYET BBIOOp HaIekamell KaOeNnbHOW KJIEMMbl, HaJJIeXkalee COCIUHEHNE

HpaBHHbHOfI Ka0eJbHOI KJIEMMBI C MpaBUJIBHBIM COCAWHUTEIIEM, HAACKHOEC COCOAUHEHUC U

HaJUIeKaIyo padoTy BCEX 3JIEMEHTOB CUCTEMBI BO BPEMsI SKCILITY ATALHH.
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BelmeynomsiHyTast eib B CBOEM CaMOM IIHPOKOM CMBICIE OOECHEeunBAETCsS MOCPENCTBOM
HalpaBJIeHUs] ONEepaTopa C MOMOLIbK JAHHBIX, MOATOTOBIEHHBIX C YYETOM COOTBETCTBUSI
coenuHHUTENel, MMeRmMUX (GOpMy B COOTBETCTBUH C 3alpoCaMu, H IOCPEACTBOM
MPOrPaMMHOTO MOJYJIsl, 3alPOrPaMMHPOBAHHOTO B COOTBETCTBUHM C TAKUMM AAHHBIMH, U,
TaKUM 00pa3oM, OCYINECTBJICHUS TPENBAPUTEIBHOIO MOHTaXka >Kryta. lIporpamMmHbIi
MOZYJIb YTPAaBJSIET 3JIEMEHTAMH YeJIOBEKO-MAIIMHHOTO HHTepdeiica M HaIMpaBIsIOIIUMU
3MEMEHTaMHM U, TakuM 00pa3oM, HampasiseT omeparopa. Omepaius CO3AaHHs KOHTAKTa
OCYILECTBJISICTCS TIOA MOJHBIM KOHTPOJIEM C IOMOLIBIO HANPaBIIAIOIIETO 3JIEMEHTa, IPU 3TOM
HajjIekammas kaOenpHas KJ€MMa OIPENeNseTcsl B COOTBETCTBUM C HAINpPaBIEHUSAMH U
THE3JIOBBIM MOJyJIEM, MpPH 5TOM ONPENENAeTCs Haajekallas KiIeMMa HaJlJeKallero

COCIUHUTECIIA.

MexaHU3M MHOKECTBEHHOT'O YIIPaBJIEHUs pa3paboTaH il KJIEMMbI HETIOJHOH MOCAJKH, YTO
SIBJSIETCSI eIl OAHUM HeraTUBHBIM 3(h(eKTOM, YKa3aHHBIM B paszelsie « YPOBEHb TEXHHUKI.
MexaHU3M MHO)KECTBEHHOT'O yIPaBJIEHHS MOXET ObITh MHAMBUAYAJIBHO HACTPOEH COTJIACHO
TOYHOCTH M TpeOOBaHWAM CUCTeMBl. B MexaHH3Me MHOXXECTBEHHOIO YIIPaBIICHUS
IPOBEPSIETCST COCTOSIHUE TOTO, HANEKHO JIM KOHTAaKTHPYIOT Kabesb, BBIOPAHHBIA COTJIACHO
HAIpaBJICHUIO CHCTEMBI, U KJIeMMa COEAMHUTENs, WK HeT. B mpeanodTuTesbHOM BapHaHTe
OCYLIECTBJIEHHs HACTOSAINEro M300peTeHuss 5Ta CHcTeMa O0ecreunBaeTcsi JBOHHBIM

yIpPaBIEHUEM.

Korna onepaTop cHavana co3aaeTr HaTshKeHHUe Kabensi, ¢ KOTOPbIM KOHTAKTHPYET KJIeMMa, TSt
BBITACKUBAHUS U3 THE3I0BOTO MOJYJIsl, CHCTEMA HE MO3BOJISIET OTCOEANHUTh COEAUHUTENDb OT
THE3I0BOTO MOAYyJs, a IpU NOBTOPHOM CO3JaHUM HATSDKEHUS TOCaJKa KJIeMMBbl Ha
COEIUHUTENIb TapaHTUPYETCs, U OIepaTop HANpaBJIsieTCs IOCPEACTBOM HAIPaBIISIIOLIETO
3JIEMEHTa, YKa3bIBAIOINEro, 4TO C(HOPMHUPOBAHHOE COEAMHEHHE (COCOUHHUTETISI U KIEMM

Ka0est) SIBJISIETCS] HAJIEXKHBIM.

CTpykTypHBIE U XapaKTepHbIe NMPHU3HAKK HACTOSIIErO M300pPETeHHs] M BCE NMPEUMYLIECTBA
CTaHyT OOJie€ TOHSATHBIMH TPH O3HAKOMIICHHH C MOAPOOHBIMH OMHUCAHMSIMH C (HUTrypamy,
NPUBEACHHBIMUA HIDKE, U CO CCBUIKOH Ha (UIyphl, M, CIEAOBATENIbHO, OLEHKA IOJDKHA

NPOBOJNTHCS € YUETOM YKa3aHHBIX (PUTYP U MTOAPOOHBIX MOSICHEHHIA.
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Kpatkoe onucanue rpadpuueckux Matepuasion

@ur. 1 — Bux cOOKy B MEPCIEKTHUBE MPEANOYTUTEIBHOTO BAPUAHTA OCY LECTBICHHUS CUCTEMBI
yKa3aHUsl HAIIPABJICHUS MIPU MPOM3BOICTBE KAOENbHBIX CETEH, PACKPHITOH B COOTBETCTBUH C

HACTOSLINM H300pEeTeHUEM.

@dur. 2 — BUA CBEPXy MNPENNOYTHTEIBHOIO BAPHAHTA OCYINECTBJIEHUS OOOJIOUKH CHCTEMBI
yKa3aHUsl HAIPABJICHUs MPU MPOM3BOICTBE KaOENbHBIX CETEeH, PACKPHITOH B COOTBETCTBUU C

HACTOSLINM H300pEeTeHHEM.

@ur. 3 — CTPYKTypHAsi CXe€Ma NPEANOYTUTENBHOIO BapuaHTa OCYy LECTBJIEHUsS] IPOrPAMMHOIO

MOZYJIs, IIPENYCMOTPEHHOTO BHYTPH CUCTEMHOI 000JIOUKH.
Onucanue CCbIJIOYHBIX MO3UIUI
1. Ananrep

2. DNIeKTPUYECKH MepeKrouaTesb
3. IIporpamMmHBIii MOAYJIb

3.1. BcTpoeHnHas cucrema

3.2. IIpoueccopHas 060s0uKa

3.3. Kapra cBsizu

4. Komnonent HMI

S. KomnoHneHT BBOAA

6. Hanpagansromuii 3J1€MEHT

7. BJOK HanpaBJSIFOIIKUX 3JIEMEHTOB
8. I'ne3noBoiit Moay b

9. bnok npuHaaIeKHOCTEN

10. CunTteiBaroIIee yCTPONCTBO
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11. CucremHuast 00004Ka

12. Hecymas pama

HMI: yenoBeko-MalIMHHOE B3aUMOIeHCTBHE
ITonpoOHoe onucanue usodpereHust

B 3TOM moppoOHOM ONMHUCAHWMU TNPENNOYTHTENIbHbIE BAPHAHTBI OCYLIECTBIIEHHS CHCTEMBI
yKa3aHUs HAIIPABJIEHUs MPU MPOU3BOACTBE KaOENbHBIX CETEH, PACKPHITOH B COOTBETCTBUH C
HACTOSIIUM HN300peTeHueM, ObUTH PACKPBITHI UCKIIOYUTEIBHO € LIENbIO JIYULIero MTOHUMAaHUs

oOBbeKTa.

Cucrema, OCyLIECTBIISIOINAS HATIPABJIEHHE NPH MPOM3BOACTBE KAOEIbHBIX CETEH, pacKphITast
B COOTBETCTBUH C HACTOSIIIMM M300peTeHHeM, MOKa3aHHas Ha ¢ur. 1, COCTOUT U3 ajanTepa
(1), anexrpuyeckoro nepeximoyarens (2), nporpaMMHOro Moays (3), BCTPOSHHOH CHCTEMBbI
(3.1), mponeccopuoit obonouku (3.2), kapt (3.3) cesa3u, komnonenTos (4) HMI, komnoHeHTa
(5) BBOZa, HampapJsROLIEro HyeMeHTa (6), 61oka (7) HampaBIAIOLMIMX 3JIEMEHTOB, THE3I0BOTO
moayds (8), 6imoka (9) mpuHaanekHOCTEH, cuuThiBaromero ycrpoiictea (10) u cuctemHOMN

obosouku (11).

Ananrep (1) npencraBisier CcoOOH 3JIEMEHT, KOTOPbIM (PUKCUPYET HAMpsLKEHUE,
NPUHUMAEMO€e OT MHUTAIOIIEH CETH, Ha JKeJIJAeMOM HATIPSUKEHHH, W PEryJupyer mepeMeHHbIH
TOK OT MUTAaIOIIel CeTH, W TMpeoOpasyer ero B CUTHAJN MOCTOSHHOTO TOKa, M JeJiaer
HAMpsDKEHUE MHTAIOINEH CeTH HampsDKeHWEM, MPUrOAHbIM Uit cucteMbl. Apamrep (1)
COEIMHEH C MPOLecCOpHOi obonoukoit (3.2). Takum obpa3oM, pacrpoCTpaHEHHE SHEPTUU K
3JIEeMEeHTaM MPOorpaMMHOro MoayJisi (3) obecneunBaercs: ¢ momomnsio ananrepa (1). [Turanwe,
nogaBaemoe anantepoM (1), momaer 3HEPTHUI0 HAa BCe TMOTPEOJSIOIIME SJEMEHTBHI 4Yepes

SJEKTPUICCKUE COCAUHEHUSA.

DneKkTpuUecKnii mepekiroyaresib (2) pacroyio)KeH Ha BHEIIHEW MOBEPXHOCTH CHCTEMHOMN
obonouku (11) m wmcmonmp3yercss B Ka4decTBe Mepeksirodaresst pako B MPEANOUTHTEIEHOM
BApUAHTE OCYIIECTBIEHHsS HACTOSILIETO M300pETeHHs. DIEKTPHUYECKHH mepeximouarens (2)
SIBJISIETCS. KOMITOHEHTOM, 3aIyCKAIOLIMM U MPEKPAINAKOLINM MoAady MUTAHUS HA 3JIEMEHTHI
CHUCTEMBL. JJEeKTpUYeckas »JHeprus mnepenaercs ©Ha axanrep (1) sJekTpuUecKum

nepexmouateieM (2). PacnpocTpaHeHue 3JIEKTPUYECKON 3HEpruu O0eCTeurBaeTCs, KOraa
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3NEKTPUUECKUH nepekrouaTenb (2) pasomkHyT. Korna snekrpuueckuil nepekirodarens (2)

3aMKHYT, IToJja4a 3Hepruu Ha apantep (1) npepsana.

IIporpammubiii Monynb (3) mpencrarisier coOOW CHUCTEMy, COCTOSIIIYIO W3 BCTPOCHHOMN
cucremsl (3.1), mponeccopHoi obonouku (3.2) u kapT (3.3) CBsI3u, U PACIONOXKEH BHYTPU
cucremHoii obonouku (11). Ilporpammusiii mMonynb (3) mpexnctaBiser coOOH MeXaHU3M

yIpaBieHus1, 00eCreunBaroINi MPAaBUIbHYIO ONEPALIUIO CO3MaHNs KOHTAKTA.

Bcerpoennas cucrema (3.1) sIBIisieTCs: OCHOBHBIM KOMITOHEHTOM, 00€CIIEUHBAIOIINM (DY HKITHIO
nporpammuoro moxyuisi (3). ITotpeburtens umeer naHHBIE O MPOAYKTAX, MpPEeIHA3HAYSHHBIX
IUIl MOHTQ)XKa, U O TOM, B KaKOM MOpPSIAKE M KaKOW MPOAYKT NOJUKEH ObITb CMOHTHUPOBAH.
JlaHHBIE OMPENeNsIOTCS Ui CUCTEMbI IPOrpaMMHBIM criocoboMm. Berpoennast cucrema (3.1)
BBITIOJIHSIET TAKKE MPOBEPKH, KaK MPOBEpPKa Ha HAJIM4KE, IPOBEPKAa HA OTCYTCTBHE, IPOBEPKA
MOHTaKHOH (POPMBI U TIPOBEPKA TOYHOCTH COCAMHEHHS C YUETOM ONpPEIeIEHHOMN MPOrpaMMBbl.
B mpeamouTHTENPHOM BapHaHTE OCYINECTBJCHUS HACTOSINETO M300pETEeHHS] B KauecTBE
BCTpoeHHOM cucrembl (3.1) wucmonesyercs Arduino. IlpomeccopHas obonouka (3.2)
npencTasisier coOOW KOMIIOHEHT, B KOTOPOM oOpabaTteiBatoTcst kKoMIoHeHTHl (4) HMIL, u
KOTOpPBIN TepenaeT NJaHHbIe O MPOAYKTE BO BCTPOCHHYIO cucTeMy (3.1) mpu oCyInecTBIeHUH
CBSI3U MEXJy BCTpOeHHO# cuctemoii (3.1) u mpoueccoproit obonoukoii (3.2). Kapter (3.3)
CBSI3M TMPEICTaBJISAIOT COOOM 4YacTh, 0OeCreYuBaIOLINe CBSI3b BCEW CHUCTEMbBI 3JIEKTPOHHBIM

obpazom.

Komnonentst (4) HMI npeacraBisitor co0oii 4acTi, 00ecreunBarIue BCe B3aNMOIEHCTBHE
MEXIy MporpaMMHBIM MoxayieM (3) u omepatopoM. B mpeamodTUTENbHOM BapHaHTeE
OCYILECTBIIEHHS] HACTOSIIIEr0 U300PETeHNsT MaJICHbKHIA SKPaH yCTPONCTBA BOCIIPOU3BEICHMS,
PACIIONIOKEHHBIN Ha cUCTeMHOHN obosouke (11), 1 MOHUTOp, pacmoyiokeHHbIH Ha Ojoke (9)
NPUHAJICIKHOCTEH, CIIPOeKTUPOBaHbl Kak KOMIIOHEHT (4) HMI. fI3pik kommonenTos (4) HMI

MOXET OBITh 3aJaH U UBMECHECH MpOorpaMMaMu.

Komnonent (5) BBOAa sIBISIETCSI OJHUM M3 KOMIIOHEHTOB, YIPABISIFOIIUX HAIMPABIISIOIINM
sneMeHTOM (6), KOTOpBIM HAINpaBJIIET OMEpPaTopa BO BPEMs NMPOBEPKH MHOMKECTBEHHOTO
ynpaBieHus: B rHe310BoM moayJe (8). [Ipu mocaake B COOTBETCTBYIOIIMN COCIUHHUTENb HA
rHE310BOM MonyJie (8) B COOTBETCTBMH C JAHHBIMH O TPOAYKTE BBINOJHIETCS MPOBEPKA
MPUCYTCTBUSI-OTCYTCTBUSI C TMOMOINBIO KOoMMoHeHTa (5) BBoma (mepekyrovarens B

MPEANOYTUTENIbHOM BapUaHTe OCYIIECTBJICHHS HACTOSIIIEr0 H300peTeH sT), TpHUeM epenada
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SHEPTrUU HAMNPABJSIOMEMY 3JieMeHTy (6), pacrlojOKeHHOMY Ha THe3IoBOM Monyse (8),
obecrieunBaeTcsl MM TMPEPBIBACTCS, M, TaKUM O0Opa3oM, OCYLIECTBIISIETCS YIPaBICHHUE

HATIPABJISIOLIUM 3JIeMeHTOM (6).

Hamnpasnsirorumii s5eMeHT (0) SIBIISIETCS 3JIEMEHTOM, KOTOPBIM HAmNpaBJisieT Omneparopa st
BBIOOpA MPAaBWJIBHOTO MPOAYKTA Ui MOHTAXKa JUIS BBINIOJHEHUS HAJJIEKAIIEro COCIUHEHUS
orepaTopoM, obpadaTeIBaeT MPOAYKT B HAJJIEKAINEM IOPSIKE, KOHTPOJIHPYET HAAEKHOCTh
COEAMHEHUs] W 3aBepllieHue omepauuid ¢ mnpoaykroM. Hampasmsromue snemeHTH (6)
NPEACTABISIIOT COO0M 2 CBETOMMOIHBIX 3JIEMEHTA, PACIOJIOKEHHbIE Ha THE30BOM MOIYJIe
(8), cBeroamonpl, pacronoxeHHble Ha Ojoke (7) HampaBJSIFOIIMX 3JIEMEHTOB, W 3yMMep,

PacroJIOXKeHHbINH Ha cucTeMHOM oboouke (11).

bnok (7) HampaBiSIOIIUX 3JIEMEHTOB MpPEACTaBIsAeT COOOH MeCcTo, TAe B CHCTEME
PacHoJIOKeHbl HANPABIIOLINE 3JIEMEHTHI (6) AJisi KaOeNbHBIX KJIEMM, YKa3blBAIOIINe, KaKue
kaOeJbHbBIE KJIEMMBI CIeQyeT COCOMHUTh C KakuM THe3noBbiM MoxyseMm (8). buok (7)
HANPaBIIONINX ~ DJIEMEHTOB  IPEJACTABIsAeT COOOM  KOHCTPYKIMIO,  YAEpP KUBAIOIIYIO
HAIPaBJBIIOLINE 3JeMeHThl (6), MoAmaroIuecs: MPOEKTUPOBAHUIO COIVIACHO TpPeOOBaHUSIM

CHCTEMBI.

I'He3sna nep:kateneldi, COOTBETCTBYIOIIME pPAa3HOOOPA3UI0 THUIOB COEOUHHUTENEH B KIyTax,
npeaycMOTpeHbl B THe3noBoM monyse (8). CoeauHHMTENN MOCAaKEHbI B 3TH THE3MA JJIsI
BBITIOJIHEHUS OIIC€pallvu. HpeHHO‘{TI/ITeJIbeIﬁ BapHuaHT OCYyIIECTBJICHUA T'HE3JOBbIX MOI[y.II@fI
(8) cocrouT W3 rHe3;ma JAepikarens, 2 LBETHBIX CBETOAHMOMAOB, YKa3bIBAIOLIMX COCTOSIHUE
NMoCaaAKu roe€3aa, U1 CBETOAMOAO0B, YKAa3bIBAOIINX HA KIIEMMY, HHIUBUAYAaJbHO HACTPOCHHBIX B
COOTBETCTBHU C KJIIEMMaMH, PACIOJOKEHHBIMU B coenuHurtene. ['He3mo, rae TocakeH

COEMHUTEJIb, COIEPKUT 30KUM M KOMIIOHEHT (5) BBOAA (MEPEKIIFOYATEND).

brok (9) mpuHAamIEKHOCTEH mNpencTaBiseT COOOW MECTO, THe YIASPKHBAOTCS KIEMMa,
NoZUIeKAINasi COeANHEHUI0, U coenuHuTend. KoHcTpykums Onoka (9) mpuHaanexHoCcTeH
U3MEHSIETC C y4eTOM Kabens, MOAJEXalero HCIOMb30BAHUIO, PAa3HOOOpasus M MOpAAKa
coeanHuTeNel. B mpeArnouTUTENbHOM BapUaHTE OCYLIECTBICHHs HACTOSINErO M300pETEeHHUs
CeKLINH, TAe B3AThl KabenmH, CIpoeKTHpoBaHbl B Buae 12 TpyO w3 3 nuHmMiA u Omoka (9)
NPUHAJICI)KHOCTEH, COAEpIKAIEero COEOUHHUTENH, CIPOSKTUPOBAaHHBIE B 8 C  y4eTOM

KOJIUYECTBA COEIUHUTEIIEN.
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CunrsBaromee ycrpoiictso (10) (anst cunrbiBanus mTpuxkona, QR-koma u T. 1.) cuuThIBaeT
KOJl TIPONYKTA, ONpPENeICeHHBbIH B MPOTPAMMHOM MOIYJIE, IO 3alpoCy ONepaTropa U, TaKuM

oOpazom, obecreunBaeT 3a1ry CK IPOrpaMMbl IPOAYKTa.

Cucremnas obonouka (11) mpencrasisier co00i KOHCTPYKIUIO, COCTOsIIIY 0 u3 ananrepa (1),
3NEKTPUUECKOTO TMepekirodaTes (2), mporpaMMHOro MoayJist (3) ¥ rHe3M0BBIX MozyJei (8).
B npenmoyruTeNnbHOM BapuaHTE OCYINECTBJICHMS HACTOSIEr0 H300pPETeHHs] CHCTEMHAs

obosouka (11) cipoekTUpoOBaHa KakK 3amupaeMast.

Hecymas pama (12) siBnsiercss Hecyeil KOHCTPYKLUEH, COCTABIISIOMIE OCHOBHbIE KOHTY PbI

CHUCTCMBI, Ha KOTOpOfI PacoJIOKEHbl KOMIIOHEHTBI CUCTEMBbL.

[punyun pabomet uz06pemenus

Cucrtema (MalimHa), pacKpbiTasi B COOTBETCTBHH C HACTOSIIUM H300pETEHHEM, BKIIFOYAETCs
MOCPEJICTBOM  DJIEKTPUYECKOro Tepekmouarens (2), pacrojioKeHHOTO Ha CHCTEMHOMN
obosouke (11). 3aTrem mporpammubiii MoAysb (3) HaYMHAET HAMPABJIATH OMEparopa MAJst
onepaLuii, KOTOpble HEOOXOOUMO OCYLIECTBUTh, Ha OCHOBE KOMIIOHEHTOB (4) HMI wu

HATIPABJISIOLIETO 3JiIeMeHTa (6).

Ha mnepBoMm sTame omeparop mMojiy4aer KOI TMPOAYKTA, CUUTHIBAEMBIH CUYHUTHIBAKOLIUM
yctpoiicteom (10), u B mporpammHoM wmoxayse (3) oOOHapy>KUBAaeTCs U BBI3BIBAETCS
nporpaMMa TMpOAyKTa, CO3AaHHas aiusi npoxykra. Korma mnponmykT 3amyckaercs, 3
HANpPaBJSIIOLUINX 3JieMeHTa (6) MomarT curHan B cucteMmy. Hampasnsrommii snemeHT (6),
pacnojioxkeHHbIE Ha Ojoke (7) HampaBISIOIIUX 3JIEMEHTOB, HAMPAaBISIET OMeparopa
OTHOCHUTENIbHO TpyObI Oyioka (9) MpUHAIIEKHOCTEN, U3 KOTOPOUH JOKEH OBITh B3AT KalOesb.
Takum oOpa3om, omeparop BbIOMpAET COOTBETCTBYIOLIMH Kalenb. 3areM omepaTop
HATPaBJIsIET BBIOpPAHHBIN KabeNlb NJisi CO3MAaHUS KOHTAKTA C HA3HAYEHHBIM T'HE3IOBBIM
MozysieM (8) mpu MOMOIIM HAMPABJISIFOIIEro 3JieMeHTa (6), Ha KOTOPBIN MepenaeTcsi CUrHa
4yepe3 mporpamMmHbii moayib (3). Omeparop npuHMMaeT WHPOPMALMID O KJIeMMe B
BBIODAHHOM THE3/le C COCAMHUTENIEM, C KOTOPOH JOJUKeH OBbIThb COENUHEH Kalenb,
MOCPECTBOM HANPABJIIOIIUX 3JIEMEHTOB (6) BHyTPU BHIOPAHHOTO THE3/A WJIM HA THE3JOBOM
monyse (8) ¢ y4eToM THMAa COEAMHUTENSI Ha THe3A0BOM moxyJie (8). 3aTeM OH momemaer
B3ATBHIH Kalejdb B COOTBETCTBYIOLIYIO KJIEMMY Ha Ha3HAYEHHOM THE3IOBOM Moxyie (8).
ITocne 3aBepIeHuUs ONepauy CO3AaHNS KOHTAKTa ONePaTop IOJUKEH MPOBEPUTh, MOCAKEH JIH

ka0eJb, BCTaBJIEHHBINH B rHe30BON MoayJb (8). Korma oneparop co3naer HaTsokeHHE Kalest
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B TEPBBIA pa3, HANPABISIOMUN 3J1eMeHT (0) MpemocCTaBiisieT OmepaTopy HH(POPMAIUIO O
3aBEpIIEHHON onepanyy KpacHbIM LBeToM. Korma omepatop co3zmaer HaTsDkeHHE Kabens BO
BTOPOH pa3, KOTrga CHCT€Ma TapaHTUPYEeT, 4YTO KJIeMMa IIOCa)k€Ha Ha COCIUHHTENb,
HaIpaBJISIIOLINHA 3J1eMeHT (6), pacroyio’KeHHBIN Ha THE3N0BOM MonyJe (8), MeHseT LBeT Ha
3eneHblil 1 MHQOPMHUPYET OmepaTropa O TOM, UYTO NMPOBEPKa HAEKHOCTH 3aBeplieHa. Mexay
TeM, 3yMMep (3BOHOK), KOTOPBIH SIBJISIETCSl €Ile OOHHM HAMPaBJSIFOIINM 3JieMeHTOM (6),
3BOHUT OJMH a3 TaKKe M0 MHCTPYKLUUH OT MporpaMmMHoro moxyus (3) u uHbOpMupyeT

OIEepaTopa O TOM, YTO OH JOJDKEH NEPEHTH K CIIeNYIOLeMy STally.

Kor):[a oTal 3aBCPLUICH, BbIMICYIOMAHYTBIE MPOLUECCHI MOBTOPAKOTCA INPU KAXKIOM CO3AaHUU
KOHTAKTA. Korna BCC MPOAYKTHI 3aBCPUICHBI, 3yMMED, KOTOprﬁ SBJISICTCS HAIIPAaBJISOIINUM
31eMeHTOM (6), 3BOHUT TPH pa3a U HHYOPMHUPYET O TOM, UYTO CO3AaH KOHTAKT BO BCEX TOUYKaX
COEMHEHUS Ha XKIyTe M 4TO MpPOAYKT 3aBepuieH. Kpome Toro, oneparopa HHGOPMUPYIOT U
HAMpaBJAIOT C TOMOIUBIO 3KPAHOB, MPEIyCMOTPEHHBIX B MPEANOYTUTEIBHOM BapUaHTE
OCYILECTBIIEHHs] HACTOSIIEr0 M300peTeHUs, OMHOTO Ha CUCTeMHOI obonouke (11) u npyroro
Ha Onoke (9) mpuHaanexkHocTell mocpencTtsoMm kommoHeHToB (4) HMI. Korma mpoaykr
3aBepIleH, Ha HKpaHe, PacloyIOKEHHOM Ha Hecyuei pame (12), otobpaxkaercs: cooOieHme
«TIPONYKT 3aBepLIeH». 3aTeM HOBBIM KOJI MPOAYKTa MepeaaeTcs IJIsl YTeHUS CUUTHIBAIOLIUM

ycTpoiictBoMm (10), u pabouuii mpoLecc NPOaOJIKAETCS ISl IPYTOro MPOAYKTa.
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POPMYJIA U3OBPETEHUA

1. CI/ICTeMa, KOHTPOJIMPYHOLIasa NpaBUJIbHOCTh U HAACKHOCTD ONI€paliii CO3JaHUA KOHTAKTaA,
HpeI[YCMOTpeHHOfI MEXKOy KaOeIbHBIMU KJIEMMaMH U COCAUHUTCIIAIMA, BCTyHNarOLIUMU B

COCAMHCHUE C TAKNUMHU KIIEMMAaMH, OTJIUHAOIAACA TEM, YTO COACPIKUT.

% ananrep (1), mpexncraBisroIuil COOOM 3JIEMEHT, KOTOPBIH (PUKCHPYET HampshKeHHUe,
NPUHUMAEeMOe OT MHUTAIOIIEH CETH, Ha JKeJIAeMOM HATPSDKEHHH, M PeryJupyeT mepeMeHHbIH
TOK OT MNUTAIOIIed ceTH, W mpeodpasyer ero B CUTHAJ MOCTOSHHOTO TOKa, W JeJjiaeT

HaIpsi>KECHUE l'II/ITaI-OH_Ieﬁ CCTHU HAIIPSIZKEHUEM, IIPUTOAHBIM IJIsI CUCTEMBI,

% 3JIEKTPUUECKU MepekrouaTenb (2), 3alyCKaoUi U NpeKpallamuil nojady 3Hepruu

Ha 3JICMCHTBI CUCTEMBI,

% HampaBJSIOIIUN 3JeMeHT (6), YKa3bIBAIOLIMI OMepaTropy, ¢ KaKUM COEAUHUTENIEM

CO3JaAyT KOHTAKT KaOeJIbHbIE KJIEMMBI, a INOCJIE€ CO3JaHHWA KOHTAKTa — IMPaBWIbHO JIH

OCYLIECTBJICHO CO3JaHUE KOHTAKTA, UJIU HET,

® THE3NOBOM MOIVYJIb Ha KOTOPOM IOJIOJKEH YKA3aHHBIM HAIIPABJISIFOLIAN DJIEMEHT
«* THE370BO 0 8), Ha KoTOpO ACIIOJIOKE asa arnpaBJIsIIO 3JIEMe

(6), 1 KOTOPBIH COAEPKUT THE31a, OOeCTIeunBarOIINe (PUKCALIMIO COSTUHHUTECH;

% Omok (7) HampaBNAIOIIMX O3JEMEHTOB, HAa KOTOPOM pACIOJIOXKEH YKa3aHHBIH

HAIPaBJISIOLINHA 31eMeHT (6);
% komnoHeHT (4) HMI, nepenaromuii naHHBIE ONIEpaTopy;

% Omox (7) HanpaBIAOIIUX JJIEMEHTOB, Ha KOTOPOM pACIIOJIOKEHBI  yKa3aHHbIE

HAIPaBJISIIOLINE 3JIEMEHTHI (6);

% cunthBaromee ycrpoiicteo (10), obecrneunmBaromee mnpueM W Tepenadyy OaHHBIX O

NPOAYKTe KaOeNbHOI ceTH, MOJJIekKAaIeM IPOU3BOJICTBY;
% MIPOrpaMMHBIH MOIYJIb (3), KOTOPBIA:

* COCTOMT M3 BCTPOEHHOH cucTembl (3.1), BBINONHAIOLIEH NPOBEPKHM THUMA MOHTaXa M
MPABUJIPHOCTH COEAUHEHUs C Y4YeTOM [JAHHBIX O MPOAYKTaX, MNPEeAHA3HAYEHHBIX MJIs

MOHTAaKa, U TOro, KaKoH MPOAYKT U B KAKOM NOPAAKE KEJIATCIbHO CMOHTUPOBATD,
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* COCTOHUT U3 MPOLECCOpPHOM 00oJouku (3.2), B KOTOPOil 00padaThIBAIOTCS KOMIIOHEHTHI (4)

HMI, u xoTopast mepenaer JaHHbIe O MPOAYKTE BO BCTPOCHHYIO cuctemy (3.1);
* cocTouT U3 KapT (3.3) cBsi3u, 00ECIIEUNBAIOIINX SJICKTPUUECKYIO CBSI3b BCEH CUCTEMBI,
* IPUHUMAET JaHHbIE O MPOAYKTE, IPUHSATHIE C YKa3aHHOTO CYUThIBaKOIIEro ycrporicTsa (10);

* HCIIOJIB3Y €T AAHHBIE O MPOAYKTE, MPUHATHIE C YKA3aHHOTO CYUTHIBAIOIIEro ycrpoiictea (10),
nocje mnpueMa Kalens, W YIpPaBisieT YKa3aHHBIM HANPaBISIIOIIUM 3JieMeHToM (6), u

o0ecreynBaeT HalpaBJIEHUE ONepaTopa AJisl CO3JaHHsI KOHTAKTA,

* PYKOBOJUT YKa3aHHBIM HAMPABJSIIOIIUM 3JIEMEHTOM (6) Ha YKa3aHHOM THE3I0BOM MOJYJie
(8) u, Takum obpazom, obecredrBaeT OnepaTopy BO3MOKHOCTb CO3/IaHUSI KOHTAKTa MEXKIY

MpaBUJIbHBIM COCAUHUTEIIEM U Ka6eneM;

*IpU CO3JAaHMU OINEPATOPOM HATSHKEHUs] Kalbess, B OTHOLIEHWH KOTOPOTO CO3JaBaJICS
KOHTAKT, YIPAaBJsieT YKa3aHHBIM HAMPABISIOIIUM 3JIEMEHTOM (6) M mepenaer MHPOPMALHIO

OIepaTopy IS IPOBEPKH HAAEKHOCTH TIOCIIE CO3AAHNs KOHTAKTA,

* ynpaBisieT yka3aHHbIMM KommoHeHTamu (4) HMI u mnpenocrasisier uH(pOpMALUO

oreparopy;

% cucteMuyi0 000souky (11), Ha KOTOPOU PACIOJIOKEHDI YKA3aHHBIN THE3M0BOM MOIYJIb (8
2 2

yKa3aHHbI KOMMOHEeHT (4) HMI, ykasaHHbIii HampaBisIOIui 3neMeHT (6), yKa3aHHOe

cuuThIBarolIee ycTpoicTBo (10) 1 ykazaHHBIH NporpaMMHbBIH MOAYJIb (3);

% 0ok (9) mpuHAINEKHOCTEH, YTOOBI CAeNaTh CUCTEMY MOIXOISIIEH Ui omeparopa |

WHAWUBUAYAJIbHO HaCTpaHBaeMOﬁ COrJIaCHO 3arnpocaM OTHOCHUTEIbHO MPOAYKTA,

% KOMNOHEHT (5) BBOJA, YNPABJSIOLUINA HATIPABISIOIIUM 3J€MEHTOM (6), HaNpaBIIOLIUM
orepaTtopa BO BpeMs NPOBEPKH MHOXKECTBEHHOT'O YTPABJICHUS B YKAa3aHHOM THE3JOBOM

moxyie (8).

2. Cucrema mo 1. 1, OoTIMUYarOmasics TEM, YTO COXEPKUT. ONok (9) MpUHAIIEKHOCTEH,

O6€CH€"II/IBaI'OH.II/II\/'I 3aluTy Ka0€eJIbHBIX KJIEMM, NOJJICKAIINX COCIUHEHUIO.

3. Cucrema mo m. 1, oTnuyaromasicss TeM, 4TO COAEPKUT: Hecyuyto pamy (12), Ha KOTOpOH

PacCnoJIOKEHbl KOMIIOHEHTBI CUCTEMBI.
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