TOYHHKOB TaMMa-U3JIy4YCHUS C IENBI0 PACIIMPEHHsI O0JIACTH IUIATO» B 3aBU-
cumoctu N=f(R); 2) aHasiorn4yHO — WCMOJIB30BaHKWE JIBYX MPUEMHHKOB (KpH-
cramt 1 ®DY), u 3) Hauboaee MEPCIEKTUBHBIA MOAXOA — HCIIOJb30BAHUE
yJIBTPa3BYKOBOI'O JIATYMKA PACCTOSHHS I M3MEPEHHS TCKYIIEro 3HAYCHUS
3a30pa C IeJIbI0 KOPPEKIIUU PErucTpupyemMoro 3HadeHust N 1mo npeiBapuTebHO
SMIMPUYECKU NOTyueHHOI Hopmupyromeit GpyHkuuu N, =f,(R).
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I'BY3 «KpuBopoKCKMIi HALIMOHAJIbHBIA YHUBEPCUTET»

MOJEJb CHUCTEMbI OIIEPATUBHOM MEPEJAYU JTAHHBIX
N3MEPEHUHU COAEPKAHUA KEJIE3A OBLLIEI'O ITPU INIOI'PY3KE
PYJbl HA ITAXTE

B cmamve npeonosicena mooensb cucmemvl agmomMamuiecKo20 KOHmpoJis
arceneso oobwezo cayaucoou OTK u ynpaenenus waxmuol Ha noepyske pyowt. Onu-
CblBACMCS UCNOTIb3YeMble Memoobl U NPOZPaAMMHble cpeocmea O0Jis obecneye-
HUsl 06MeHa UHPOPMAYUOHHBIMU NOMOKAMU.

Y cmammi 3anpononosana mooenv cucmemu agmomMamuiHo20 KOHMpOJo
3ani30 3a2anvHo2o caydcooro BTK i ynpaeninusa waxmu Ha 3a8aHmaiceti pyou.
Onucyembcsi GUKOPUCMOBYBAHE MeMOOU [ NPOSPAMHI 3acobu 075l 3a0e3neyenns
0OMIHY TH(OpMayiUHUMU NOMOKAMU

The article suggests automatic control system model of iron ore TCD ser-
vice and management of the mine at loading ore. Describes the methods and
software tools to facilitate the exchange of information flows.

Beenenue. [ opHO-METaIIyprudecKas OTpacib SIBJISIETCS CTPATErMYECKON
OTpaciibl0 PKOHOMHUKHU CTpaHbl, 3ajladya KOTOPOM 0OecreuuTh MPOU3BOACTBOM
BBICOKOTEXHOJIOTHYHON U HAyKOSMKOH KOHEYHOM MpOAYKIHMH (MaIIMHOCTpOE-
HUS, CTPOMUHIYCTPUH, aBUAIMOHHOW, KOCMHUYECKOH M OOOPOHHOM MPOMBIIII-
nenHocty).[1] JloObrua Chipbs U IPOU3BOJCTBO KOHEYHOH MPOTYKIIUHU SBIISIETCS
CIIOKHBIM M MaTE€pPHAIBbHO 3aTPaTHBIM BHUIOM JAesTeNbHOCTH. [loTpeOHOCTH B
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HOBOM 00OpPYZOBaHUH, YCTPOMCTBAX U aBTOMATU3UPOBAHHBIX CUCTEMAaX YIpaB-
JICHUS YBEJIMYUBACTCS €KETHEBHO.

AHanu3 ucciaeNoBaHUil M myOaukanmid. Ha npoTssKeHHH HECKOJIBKUX
TCeCATUICTUN COTpYTHUKAMHU poOJIEMHO-0TPACIIEBOM HAY4YHO-
HCCe0BaTeIbCKON JabopaTtopun npu KpUBOPOKCKOM HAIMOHAJIHLHOM YHH-
BEPCUTETE MOJI PYKOBOACTBOM Ipod., A.T.H. A3apsiHa A.A. pa3pabaTbIBatOTCA U
BHEJIPSIOTCSA B MPOU3BOJCTBO METOIbI, CITIOCOOBI M YCTPOWCTBA JUIsl OllepaTHB-
HOT'O KOHTPOJIS ¥ YIPABICHUS KAU€CTBOM JKEJIE30PYTHOTO CBHIPhSl HAa BCEX ATa-
nax TEXHOJOTrM4YecKou uenu. J[ns KOHTpOJs KadyecTBa Ha MOTPY3Ke CIyKOou
OTK na mraxtax KpuBbacca ucnonb3yercst ycrpoiictBo tuna [TAKC [2], pa3-
paboTaHHOE COTpyIHHMKaMu jaboparopuu. MHpopMamms o coaepKaHUH II0-
JIE3HOTO KOMITOHEHTA BBIBOJMTCS Ha HKpaH yCTPOMCTBA MO OKOHYAHUIO H3Me-
pEHUS.

B cratee [3] ommcaHo 1menb CO3MaHHS aBTOMATH3UPOBAHHOW CHCTEMBI
KOHTPOJISL ¥ YIIPaBJICHUS Ka4ECTBOM CHIPhSI.

B cratbe [4] ObLTIO paccMOTPEHO M MPOBEACHO aHAIN3 CYIIECTBYIOIIHX
OecrpOBOJHBIX TEXHOJOIMI nepenayu MHGOpMalMM Ha MPOU3BOJACTBE, Kak
BO3MOXHBIX ITyTel 0OMeHa MHPOPMAITMOHHBIMU MTOTOKAMH.

B cratbe [5] mpuseaeno 06001eHHYO (YHKIIMOHAIBHYIO CXEMY U aJro-
PUTM OIEPaTUBHOTO B3aMMOJICHCTBUS y3JI0B CETH.

IlocTanoBka 3apanus. s peanuzanuu TaHHOW CUCTEMBI HEOOXOIUMO
pacupeenTh Y3/l CETH Ha OTJIEIbHBIC ATAlbl pa3padoTku. B paMkax maHHOMN
CTaThu OyACT MPEACTaBICHO (QYHKIMOHAIBHYIO CXEMYy M aJTOPUTM padoOTHI, a
TaK K€ OMHCAHKUE KJIIOYEBBIX IPOrPAMMHBIX CPEJCTB Pa3pabOTKU MPH MOrPy3Ke
PYJIbI Ha IIAXTaX KEJIe30PYAHOTO CHIPHS.

N3noxenne marepuaia u pesyiabraroB. Ha teppuropun maxt Kpuso-
POKCKOI0 JKEJIE30pyAHOr0 OacceliHa JUisi KOHTPOJISI COJEpKaHus JKeye3a oo1ie-
IO U CBSI3aHHOTO C MarHETUTOM HCHOJB3YIOTCS YCTPOWCTBA, pa3paOOTaHHBIC
COTPYIHUKAMH JTaOOpaTOPHH, B YACTHOCTH JIJISI KOHTPOJIS PYIbI Ha MOTPY3KE —
paguometp pyaaudHeiii THna [TAKC. VYcTpoiicTBo mpencrtaBiser co0oit: pa-
JMOU30TOMHBIN KOHTEHHEP-KOUIMMATOP ¢ UCTOUHUKAMU u3inydeHus Am-241 u
KIOBETY C TIPO0Ol M3MENbYEHHOUM PY/Ibl, 3aKPHITHIE B KOPITyCE YCTPOMCTBA IS
3allUTHI OlepaTopa OT paAvalvy; OJIOK JETEKTUPOBAHUS OTPAKEHHBIX TaMma
KBaHTOB; MyJIbT YIIPaBJICHUS YCTPOUCTBOM. Pe3ynbTaThl M3MEpeHUl XpaHATCS B
naMsTH yCTPOMCTBA U MO OKOHYAHHUIO OMPOOOBaHUS MPOOBI 0TOOpakaroTCsl Ha
9KpaHe MyJbTa yopasieHus. Bce mocnenyromue omepanuud ¢ pe3yjbTaTaMu
MIPOUCXOIAT MOCPEICTBOM BEIEHHUS KypHaja Ha OyMa)XHOM HOCHUTEJE W TO-
CIIEIYIOIIEH Tepenayn MOCIEeIHEro yhpasisionieMy nepconany. Ha maHHbIN
MOMEHT YCTPOWCTBO HE OCHAIIEHO MOJIYJSMU B3aMMOJIEHCTBUS C KOMIIbIOTE-
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poM oneparopa. Tak ke He CyIIECTBYET €IMHON CUCTEMbI KOHTPOJISI KAUeCTBA U
CPEACTB JJIsl MOCIEAYIOUIErO YIIPaBICHUS.

PaccmoTtpuM GyHKIMOHANIBHYIO CXEMY TIEpeladd JaHHBIX C YCTPOMCTBA
oneparuBHoro KoHTposist Thna [TAKC no ynpasinsroniero nepconania Ha puc. 1.

|:L YCTPOMCTBO KOHTPO.ISI l |20 VIIPABJISIIOIIUM ITEPCOHAJI ‘
I T 1
E 2 Jarunk E E i
E ' E p3 baza maHHbIX P4 basa nanHbIX i
H l i H nosip3oBatess 1 TI0JIb30BaTeNs N i
P Dkpan g f Mamsts . i
1 Nl Vrpassionuii [ [ ¢ ¢ :
E MHKPOKOHTPOJLIED E E = ITporpammHoe z TIporpammHoe i
E i Knasuarypa C++ b Mukpocxema ! E NPHUIIOKEHNE HPUIIOXKEHNE i
' —> [ [ i
! BpeMeHH . nosb3oBaTess 1 TOJIb30BATEIs N !
' ¥ o |
i 3 Wi-Fi momyib H i i
: WizFi210 P HTTP Client HTTP Client !
: L OBeHb 0cTyma 1 OBEHb 0CTYMa N :
E TCP Server P Oop nocryna 1) (yp noctyna n) |
! (craruueckuii IP) Vo !
! | ! A A !
0 Becnposoanoii L6 JlokanbHas ceTh IpeanpuaTUs
MapLIpyTH3aTop i
(poyrep) Internet
10'¢ """"" - i ¢ """""" :
' L1 TCP Client i 8 ;
E (nuHamuueckwuit 1P) i é E IIporpammuoe E
i t i §_ i TIPHITOKCHHE E
1 1 ' 1
E m Dxpan ho E g = E cepBepa CUCTEMbI E
1 [ 225 | WEB-server !
| N R !
i IO orneparopa t1e = || cMs HTML, PHP, | !
i BE By ' |
' 13 Knasuarypa C#/Java | 3 ! Javascript 1
i — N i i
1 vl E 1 (cratnueckuii IP) !
I 1 I i
H L okanbhas 6asa JIaHHBIX | ! H 19 Baza nannbIx i
1 oreparopa ' 1 cepsepa (MySQL) !
1 I ' 1
| KOMITIBIOTEP OITEPATOPA I | CEPBEP CUCTEMBbI I

Puc. 1. @ynxyuonanvuas cxema nepeoadu OAHHbIX C YCMPOUCMBA ONePamue-
Hoeo konmpons muna [TAKC 0o ynpasnatowezo nepconana.

JUis peanu3ali MOCTABICHHBIX 3aJlaHUMl HEOOXOIUMO OCHACTUTH YCT-
poiicTBO KOHTpoJiA 1 MoaysieM OecrpoBOJHON CBsi3U 8, B KayecTBE MPOOHOTO
obpasia Beiopan WiFi-momyns WizFi210. O6ocHOBaHMEM 3TOTO SBJISETCS Ha-
mnune TCP-creka, Bo3MOXHOCTh 3amycka [CP-kiueHTa U -cepBepa, 3amyck
KaK TOYKHU JOCTYIa, HEBBICOKAss CTOMMOCTh MOJYJIS 1O OTHOILIEHHUIO K aHaJo-
ram. Tak ke yCTpoHCTBO HEOOXOAUMO OCHACTUTh MUKPOCXEMOW NaThl U Bpe-
MEHH I TIOCIEeNYIONIeH CHHXPOHU3AIUEH JaHHBIX C 0a301 JaHHBIX CHCTEMBI.
Ha manHOM 3Tame moHuMMaeTcs pa3pabdoTKa HOBOM MPUHIHUITHAIBHOW CXEMBI C
nocieayroneil pa3padoTkol OMBITHOTO 00pasla, a Tak ke AopaboTka IMpo-
rpaMMHOr0 obecriedeHus ymnpasieHus ycTponcTBoM. IIporpammupoBanue
MUKPOKOHTPOJIEPOB OCYIIECTBIIICTCS C MCIIOJIb30BAHUEM SI3bIKA MPOTPAMMH-
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poBanus C++. [Ipeanonaraercs, 4To Ha CTOPOHE yCTPOMCTBA OyJET 3amylleH
TCP-cepBep, KoTopeii Oyaer oxuaaTh noakmrodeHus |CP-kmumenta 11 ms
MOCJIEYIONIeH CUHXPOHU3AINH JIaHHBIX.

[Tocnenyromieit 3amaueit Oyaer pa3paboTka MPOrpaMMHOIO OO€CTICUECHUS
oneparopa 12 ayiga coeAMHEHUs C YCTPOHCTBOM KOHTPOJIsS,, 0OOMEHOM JaHHBIMU
U3MEpeHui, uX 0O0paOOTKH, COCTABIEHHWE OTUETHON JOKYMEHTAIlMU U ToCcie-
IyIOIeN mepenadyd Ha cepBep CUCTeMBbI 17 Mo JIOKAIBbHOW CETH MPEANPUSTUS
16. ITonyueHHBIC pe3ynbTaThl U3MEPEHUHN OYIyT 3aMHMCHIBATHCS TaK K€ B 0asy
naHHbIX 15 Ha KommbloTepe omnepatopa. [Ipennonaraercs pazpadoTka Ha A3bI-
Kax nporpammupoBanus C# u Java, kak caMbIX aJalTHBHBIX K ONEPAIIMOHHBIM
cucTeMam, TpeOOBaHUSIM 0€30MaCHOCTH U oOecTieueHNH (yHKIIMOHAIBHOCTH Ha
TIPOMBIIIICHHBIX TTPEATPUATHSX.

B kauecTBe cepBepa cucTeMbl Tpearactcs paspadorka  \Web-
npuiokeHus: 18 ¢ ucmnonb30BaHWEM COBPEMEHHBIX CUCTEM YIIPABJICHUS COMEP-
xuMbiM CMS. MHpopMmaliusg Ha cepBep NOCTYyHAET CO BCEX YCTPOUCTB KOHTPO-
JIsl Ka4eCcTBa KEJIe30pYAHOTO ChIPhsl YCTAHOBICHHOTO Ha MPEANPHUATHH U Xpa-
HUTCS B 0aze maHHbIX cepepa 19. CepBep MOCTOSAHHO OyAET MPOCTYIIUBATH
KaHaJl Kak Ha MPUEM HOBBIX JIAHHBIX C YCTPOWCTB, TaK M Ha 00pabOTKy 3ampo-
COB OT ympagJsitoliero nepconana 20 mpeanpusTus.

JUJ1s1 B3aMMOICHCTBUS C CEPBEPOM YIPABJISAIONIEMY IIEPCOHATY JOCTATOYHO
OyJeT meperTH 1Mo YCTaHOBJICHHON CChUIKE B Opay3epe KOMIIbIOTepa U MPOUTH
aBTOpU3aIyio. [ KaXXaoro OTAETHLHOTO MOJPA3AC/ICHUs WM K€ TepcoHaia
OyZeT HacTpoeHa CHUCTeMa JOCTyIMa, KOTOpas IMO3BOJSET MpOCMaTpUBaTh, pe-
JAKTUPOBATh U BECTH OTYETHYIO JOKYMEHTALMIO TOJBKO C JI03BOJICHHOW HH-
dbopmanmeii. [[ns ymMeHbIIeHHsT HArPY3KH Ha CEpBEp 3alpaiiiBacMble JaHHBIC
OyZyT 3amMChIBaThCS B KOIII IMOJIB30BATENISI U OOHOBIISITHCS TOJBKO B CIlIydae
BHECEHHUs M3MEHEHUN B 0a3e JaHHBIX cHCTeMbl. Ha MpOoTsHKeHWH BCEX ATAIoB
nepenayd HHPOpPMAIMKA MEXKTY Y3JIaMU CUCTEMBI OyIeT MPOUCXOTUTH KOIHPO-
BaHUC JaHHBIX.

Cxema nepenaun nH(pOpMaUK U OTIepaIiiii ¢ Hel MpecTaBiieHa Ha PUC. 2
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Puc. 2. Aneopumm nepedauu 0anHwviX usmepeHuii om yCmpoucmed KOHmpoJis K
YIpasisouwemy nepcoHany CUcmemvl
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BbiBOAbI M HampaBJieHUe JajbHeNIIUX uccjaexoBanuii. [Ipenyioxena u
omnucaHa MOJIEb Mepe/layu TJAHHBIX U3MEPEHUN COoJIep KaHus Kelie3a 00IIero B
pyJae Mpu TOTpy3Ke Ha maxTax KpHUBOPOKCKOTO >KeIe30pyaHOro OacceifHa.
Ornucanbl TPOrpaMMHBIC CPECTBA M METOABl HEOOXOIUMBIC IS Pealn3aiiu
MOCTaBJIEHHbIX 3ajad. [IpencraBien ajroputm oOMeHa HHPOPMAIMOHHBIMU
IMOTOKaMU OT TOYKM KOHTPOJS IO YIPABISIOMIETO NepcoHana. Cleayromum
ATANOM SBJISIETCS MOJU(UKAIUS YCTPOMCTBA ONEPATUBHOIO KOHTPOJIS THIIA
ITAKC ¢ nocneayronaM mpoBeeHUEM J1a00paTOPHBIX UCITBITAHUH.
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I'BY3 «KpuBopi3bkuil HallilOHaIbHUIN YHIBEPCUTET»

PO3POBKA CHCTEMH CTABLIIBAIII MACOBOI JOJII 3AJII3A
MATHITHOTO Y 3JIUBI KJIACU®PIKATOPA TA JOCJILIKEHHS
MOXJIUBOCTI ABTOMATHM3ALII MNMPOLECY IOJAPIGHEHHSA
3AJII3BHOI PYJIM TA NIITOTOBKM ii 10 3BBATAYEHHS

Po3pobneno ¢hynkyionanvui cxemu cucmem cmabinizayii macogoi 00.i ma-
2HIMHO20 3ai3a y 31Ul Kiacugikamopa, cmabinizayii 00’ EMHO20 3aN0BHEHHS.
MAUHA Ma cmaoinizayii WilbHOCMI NYIbAU HA 31U Klacugixamopa, a marKoic

252



