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pumatet  ABTOMATM3WPOBAHHAS CUCTEMA YIIPABJIEHUA AJI4
Boreuire: NOACYETA AWML

e b b W

HurmaToB A3u3xoH MaxkamoBHY!
CTaplIMU penojaBaTesb,
A3uzoBa Huropa IllaBkaToBHa?
CTapIUUH IpenojaBaTelb
IOnycoBa Cainépa TomkeH60eBHA3
JIOLeHT
“TUMUMCX” TallKeHTCKUH HallMOHAJIbHBIN HCCIe0BaTeJIbCKUN
YHUBEPCUTET
TamkeHTCKUI rocyiapCTBEHHbINM TeXHUYECKUH YHUBEPCUTET
https://doi.org/10.5281/zenodo.7243599

AHHOTAIIMSA
B pabote paccMOTpeHBI W M3y4eHBI METOMBI MOJCYETA KOTMICCTBO SHHUIl. A Tak

e ObUIM M3Y4YeHbl TEXHUYECKUE CPEJCTBAa aBTOMATUKU Uil MOACYETa sAinl. bbuio
COCTABJICHO IpOrpaMMHOE oOOecleueHrne M BBIOPAHO CpEJICTBA ABTOMATHKHU IS
IoJIcCYEéTa SAHUILIL.

KiroueBble c¢JjI0Ba: TEXHOJIOTMYECKHE IIPOLIECCHI, 3allUTa, PEXHUM, CpPEACTBA
aBTOMATH3alINH, KOHTpPOJIb, yIpaBJICHHUE, IIPOrPaMMHOE oOecnieveHue,
KOH(UTrypaiusi, KOHTPOJIJIEp, UHTEPEIIC.

BBenenne. CaMbIMU MONYJSIPHBIMU M3 MOPOJYKTOB MHUTaHUSA BCErAa SIBISIOTCA
KypuHOE MsICO M sino. VX mo mpaBy Ha3bIBAIOT €IIE€ M COLMAIBHO 3HAYUMBIMHU
MPOJYKTaMH, BE€Ib TPEThbIO YacTh HEOOXOIMMBIX HAIlEMy OpPraHu3My O€JIKOB
KUBOTHOT'O MPOUCXOKIEHUS Mbl 00ecrieYMBaeM NMEHHO 3a UX cU€T. B Hamieil crpane
paboTaeT He Mallo€ KOJHMYECTBO TMTHUIEBOAYECKUX Tnpeanpustuii. IIpumepno
YeTBEpTasl 4YacTh 3aHMMAETCS BhIpAIIMBAaHUEM OpOMIIEPOB, U TaKOE K€ KOJIMYECTBO
cnienuanu3upyercs Toiabko Ha sitne. [lpumepno 10% ntunedadbpuk 3aHUMArOTCS
CMEIIaHHBIM OpOIIEPHO-SIUYHBIM MPOU3BOJICTBOM, MPUMEPHO CTOJIBKO XKe -
miemMeHHeIM. Ha depmepckue xo3siictBa mnpuxogutcss He Oosee 15%, npons
MHKYOATOPHO-NITUIIEBOIYECKUX MpeanpusTuii. ECTeCTBEHHO €CTh NpeAnpUsITUs
3aHUMAIOIIUECS BBIPAIIMBAHUEM JPYTUX BHUIOB CEJIbCKOXO3SWCTBEHHON MNTHUIIBI —
TaKUX Kak T'yceil, UH/IFOKOB, IEPETeioB, YTOK U T.1 [1].

ITocTanoBKa 3aga4. [ TaBHbIE CEIEKUMOHHBIE MPU3HAKA SUYHOM NPOAYKTUBHOCTHU -
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Macca suua M AMHEHOCKOCTh. [IpOM3BOACTBO KypUHBIX SIUI] B IPOMBIIUIEHHBIX
MacmTabax Cco3[ady HECKOJBKO OIeparyii: TOJydYeHHe WHKYOAIlMOHHBIX SIHII,
WHKYyOaIusi, BeIpallliBaHNEe PEMOHTHOTO MOJIOJIHSKA, COAEPKaHUE KYPOUCK-HECYIIICK,
MPOM3BOJCTBO silA B 1iexax. [locimeaHuM 3Tarnom uAET COPTUPOBKA MO KATETOPUSIM U
YITAKOBKA MUIIEBOTO sIila JJis1 OTTPY3KH B TOPTOBBIE ceTH. Kak U Bce KOMMEpUECKHe
OPEeAnpusATUs, B TOM 4Yuciie U NTULEeHAOPUKU CTPEMSTCS 3aKPENUTHCA Ha PHIHKE U

obOecrieunTh cebe crabunbHOEe (uHaHCOBOe mosiokeHUe [2]. be3 kadecTBeHHOTO
TOBapa 3TO HeBO3MOKHO. COPTUPOBKY 1O KATETOPHSAM U B3BEIIMBAHUE SHIIA, & TAKIKE
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aBTOMATHYECKOE HAHECEHHWE Ha €ro IOBEPXHOCTh OYKBEHHO-IU(PPOBOTO KOJa
NPOU3BOANT SHIE-COPTUPOBOYHAs MammHa. Ha »SToM J3Tame MpUMEHSIOTCS
cnenyromue cepun gatdukoB: OV A43AS (onTUYecKuil JaTYUMK C OTPAKEHUEM OT
0o0BeKTa, M3IydaTedhb W MPUEMHHUK OOBCIMHEHBI B OJHOM KOPITyCE) OIMpeaeiseT-
Hammuust sina B sueiikn; OV IT61P (onrtrueckmii matumk aud@y3HOTO THIA,
W3IIydaTrellb W TNPUEMHUK B OJHOM KOPITyC€) OMPEASsIeT HATUIUSI TPOXOTKH
(xopoOku); OX ACA42AS5 (onThyueckwii AaT4uK C OTpPaKEHHEM OT Karadorta,

u3iIy4yaTedb W TOPUEMHUK BCTPOEHBI B OJIMH KOPIIYC) OMPEIEISET MOJI0KEHUS
Tpancnoprepa [3].

[Toacuér siiui pa3pabaThIBacT U MPOU3BOIUT PA3TMUHBIE BUABI CYHETYMKOB HA OCHOBE
TpeOyeMoi TOYHOCTH IMOJICUETa, CIIOCO0a X035 UCTBOBAHUS U YCTPONCTBA NTUYHHKA.
s OLICHKH nporecca MIPOU3BOJCTBA SIULL BAXKHO MPaBUIILHO
MOJICYNATHIBATh MPOU3BOJUTEIBHOCTh HUMEIMIErocss MoroyioBbsi [4]. Cuerunk Mg
EMEC noncunthiBaeT KOIMYECTBO AMI] HA KaXJAOM KOHBelepe ¢ 0e3yKOPU3HEHHOU
TOYHOCTBIO, 0€3 KaKoi-11M00 HEOOXOUMOCTH BLICTpaUBaTh silla B OJIUH PsJl UJIU B
onpeneneHHoM HamnpaieHud. Cepus EMEC-30 no 75 cyeT4MKd siull 3TOM cepuu
SBJISIFOTCSL OCOOEHHO TMOAXOASIIMMH JIJIsi ToJicyeTa OOIIero KOJWYecTBa SUI[ Ha
cobuparonieM (aKKyMyJaupyromeM) sina koHBedepe. CUETUMKU SUIl ITOM CEpUU
MOTYT UWMETh JUCIUIEH, KOTOPBIM TMOKa3bIBaeT (PAKTUUECKOE KOJIUYECTBO
MOACYUTAHHBIX sUll [S]. MBI Takke MOXEM H3BJI€Ub U3 JUCILICS] MHPOPMAIUIO O
KOJIMYECTBE  SIMIL], IIOJCYMTAHHBIX 3a JI€Hb, 34 T[OCIECAHUE CEMb JHEH.
[TonkiroueHUEe HECKOJBKUX CUETUYMKOB SMI[ B NTUYHUKE K OJIHOMY KOMIIBIOTEPY
Orion MO3BOJUT MOJIYYUTh TOUHYIO KAPTHHY TEKYIIEH MPOU3BOAUTEIHHOCTH NTHUIL. B
3aBUCUMOCTH OT YCTPOMCTBAa NTUYHUKA W KOJIMYECTBA CUETUYUKOB  SUII
HCIIOJIb30BaHKE MporpaMmbl Rainbow+ mo3BoiauT coOpaTh W BBIBECTH HA JIUCIUICH
JIOTIOJTHUTENIbHBIE JIaHHbIE 10 ympaBieHuto mnporeccom. ORION-EGG - 310
KOMITBIOTEp ISl TOACYETA ML, KOTOPBI MOXHO MCIIOJb30BaTh IS OJHOTO WU
HECKOJIbKUX NTUYHUKOB. B 3aBUCMMOCTH OT PacnoyIOKEHHUsI CYETYUKOB sIIla MOKHO
MOJCYUTHIBATh MO psAaM, MO YPOBHSIM uiu 1o nrudyHukaMm. Kommnberorep ORION-
EGG moxeT mpuMEHSTbCS B NTUYHUKAX C OJWHAPHOM WIJIM JBOMHON CHCTEMOMU
MoJabEeMa, C OJIMHAPHOW WM JBOWHOW CHUCTEMOM JIM(PTOB, a TakKe B NTUYHHKAX
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CBOOOJHOTO cozepkaHus Wik BoJibepax [6]. Tak Kak KOMIBIOTEpP TaKKE MOXKET
VOPABJISITH OOJBITUHCTBOM OOBIYHBIX CHUCTEM TMOJIBEMA, 3TO MOXKET TMPUBECTH K
3HAUUTEILHON SKOHOMHMHM HAa OTAEJIbHBIX YCTPOMCTBaX YIpPaBJICHHUS CUCTEMaMHU
noagbeMa. ORION-EGG moxeT peryaupoBarh Iojauy SUll, PEryJUpys CKOPOCTh
Ai11ecOOPHBIX KOHBEHEPOB, Al TOro, 4yTroObl B cucTeMy cOopa sull MOCTYIajo
ONTUMAJIbHOE KOJMYECTBO SIUII.

[TocTOSIHHBIN MTOTOK SUI] UMEET BAXKHOE 3HAYCHHE JIJISI OTJIAXKEHHOM paboThI IO cOOpy
SHIL, MOCTYMAIOIMIMX HA YCTAHOBKY s ynakoBkHM sul. Cuerunku suy EMEC u
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komnbiorep Orion ¢ MpOrpaMMHBIM OOECHEUYECHUEM MJisi ONTHUMH3AIUN TTOTOKA SIHIL
IOJICYUTHIBAIOT KOJIMYECTBO SIMII, IPOLIEAIINX 10 OOKOBOMY KOHBEHEpPY 3a OJMH Yac.
KoMnpiorep BBIUUCISIET ONTUMAJIBHBIN MOTOK Ha KaXKIOM si1leCOOPHOM KOHBelepe
IUI TOTO, 4TOObI OOECHEUUTh MOCTOSIHHBIM MOTOK AWMLl K ynakoBMKY [7]. Ilpu
HEOOXOMMOCTH CKOPOCTh SUIIECOOPHOTO KOHBEHepa peryianpyeTcs aBTOMAaTUYECKH.
Kpome TOTO, KOMIIBIOTED OTMETHUT, Koraa SHUTIeCOOPHBIT
KOHBEHEp OMYCTEET, U 3aT€M OTIPABUT JUQT B CIEAYIONIEE TOIOKEHHE.

Pemenne 3aga4y. BuneocueTunk npeaHa3HadeH Il aBTOMAaTHYECKOTO MOACYETA SIULL
Ha KOHBeilepe B Impouecce sifnecOopa. ApxuTekrypa cucTeMmbl: OCHOBHBIM
KOMIIOHEHTOM TOYKH IIOICYETa SIBJISIETCS BHJCOKAaMepa, YCTAHOBJICHHAs HaJ
KOHBEWEpPOM BHYTPHU NUPAMUAAIBHOTO KOXKYXa, II03BOJISIOIIETO YCTPAHUTD BIIMSIHUE
BHeIIHEN 3acBeTkH [8]. Jlyis ycTpaHEHUsl 3aCBETKM CHU3Y HCIIOJb3YIOTCS OTKH]IHBIE
nojJIoHbl. BuaeonszoOpakeHre C KaMep 4Yepe3 JIOKAIbHYIO CeThb NTHUIe(aOpUKu
nepenaerca Ha nepcoHanbHbii  kommbroTep. Ha IIK  cnenmamusupoBanHas
nporpamma o0padaTbIBaeT JaHHOE M300paKe€HUE M MOJCUYUTHIBAET MPOXOASIIEE IO
KOHBelepy siio. J[aHHbIe 10 BCeM TOYKaM IMOJICYEeTa HAKAIUIMBAIOTCS B €IMHON 0aze
TaHHbIX (puc.l).
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Puc.1. [IporpamMMHBIi OPOIYKT ISl TOACUETA UL,

OOcnyxuBaHUE JaHHOM CHUCTEMBl BKJIIOUaeT B ce0s: Mepuoauyeckas YUCTKA
MOJJ0OHOB T0J] KOHBEHEpPOM; €XKEIHEBHBIM BBOJ| KOJIMUECTBA yMmepIled u 3a0UTOn
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NTULIBL, U3MeHeHre HacTpoek 11O npu cynieCTBEHHBIX U3MEHEHUSX OCBEIICHHOCTH B
nomMenieHuu [9].

BbiBoA. /laHHasg pa3paboTka HMeeT MOJIOKHUTEJNbHble CTOPOHbI W peliaeT
HECKOJIbKO OCHOBHbIE BOIIPOCHI: JIETKOCTb B OOCJAYKUBAaHWM U HACTPOMKE;
NOJIKJIIDYEHHE K OJITHOMY IEPCOHAJIbHOMY KOMIIbIOTEPY A0 16 TOo4ek MmoAacyeTa;
BO3MO>KHOCTb YCTAHOBKM CYETYMKOB Ha KOHBeMepbl pPa3/IMUHOM IIMPUHBI; Ha
TOYHOCTD MMO/ICUeTa He OKA3bIBAET BJUSHHUE LIBET U Pa3MePhI AAW1A; COXpPAaHEHUE
pe3y/JbTaTOB MoJcYeTa B €AWHOW 6a3e AaHHbBIX; y4eT MOroJioBbsl MTUIbI B
KOpmycax; aBTOMAaTHYECKHMM TMOACYET SULEHOCKOCTH; (GOPMUPOBAHUE U
pacrnedyaTKa OTYETHOCTH.
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