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AnHoTanus. CraThs HanpasieHa HA ONMMCAHUE IPOLECCA MOATOTOBKH U MOJIY4YCHHSI DKCIIEPHU-
MEHTAJIBHBIX JAaHHBIX A (PU3UYECKOIO MOJEIUPOBAHUS MEPUOANYECKU-CPBIBHOIO (KaBUTAIlMOH-
HOT0) T€YEHUs KHUJIKOCTHU B TEXHOJIOTMUYECKON CKBaXKMHE, YTO MO3BOJISIET KOHTPOJIHUPOBAThH U OIpe-
JEJIATh 3HaYEHUs THAPOAMHAMHUYECKUX [TapaMeTPOB YCTPOMCTBA THAPOUMITYIbCHOTO BO3IEHCTBUS.

PaccmoTpena mociieoBaTeNbHOCTh ONEpalii MO ajanTaluy MPOrpaMMHOI0O oOecredyeHus
PowerGraph u MoaenupoBaHHIO Ipoliecca UMITYIbCHOTO HarHETaHWs KUJKOCTH Ha BBICOKOHAIIO p-
HOM TUPAaBINYECKOM CTEHJIE.

Pe3ynpraTthl MoJenupoBaHus OydyT MCIOJIb30BAaHBI NPU OOOCHOBAHMM pallMOHAJIBHBIX Iapa-
METpOB pabouero Juana3oHa yCTpOHCTBa I'MIPOUMITYIbCHOIO BO3JEHCTBUS C LENbIO THIPOPHIXJIe-
HUS BBIOPOCOOIIACHBIX YTOJIBHBIX II1ACTOB.

KiroueBble cjioBa: mporpaMMHoOe oOecreueHue, MOJeIMPOBaHUE, UMIYJIbCHOE HarHeTaHue,
YTOJIBHBIN IUIACT.

[IpumeneHne TUAPOUMITYIBCHOTO BO3JICUCTBHUS B PEXUME MEPUOIHYECCKH CPBIB-
HOH KaBUTallMH C LOCJIbIO THAPOPBIXJIICHUA BBI6pOCOOHaCHBIX YI'OJIbHBIX IINIACTOB BBI-
3BaJI0O HHTCPEC K 3aJa4daM, CBA3aHHBIM C KaBUTALIMOHHBIMHU IIPOOCCCAMMU. HByquI/IIO
9THUX IMPOLCCCOB MOCBAIICHO 3HAYUTCIIBHOC KOJIMYCCTBO TCOPCTUICCKUX
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UCCJEeI0BAHUN U pa3pab0TKH KOMIIBIOTEPHBIX MOJIEEH.

OpHako pe3ysbTaThl JIOOOT0 KOMIIBIOTEPHOIO MOJEIUPOBAHMS AOJKHBI MOJ-
TBEPKIATHCS TAHHBIMU, TOJIYYEHHBIMU MPU MPOBEICHUH PEAIbHBIX MPOIIECCOB UITU C
AKCTIEPUMEHTAIBHBIX CTEHJIOB UX MUMUTHPYIOIMKX. J[0 HAcTosero BpeMeHu B JaH-
HOM 00JIaCTH MCCIE0BAHUN TOCTATOYHO MHOI'O BOIIPOCOB U 3a/1a4, TPEOYIOIIUX, KaK
TEOPETUYECKOTO 0OOCHOBAHUS, TaK U SIKCIIEPUMEHTAIBLHOTO PEILICHHUS.

JIist peleHus 3a1ad MOJCIUPOBAHUS THAPOUMIIYJIBLCHOIO Bo3aeicTBus [1-2] B
NI'TM HAH VYkpaunsl co31aH BBICOKOHAIIOPHBIA SKCIEPUMEHTAJIbHBIA CTEHJ C
UMUTATOPOM CKBaXKHMHBI [3-5], HEOThEMIIEMOI YaCThIO KOTOPOIO SIBJISICTCS H3MEPH-
TeJdbHAs amnmapaTypa ¥ MOAYJb aHanoroBo-niudposoro npeobdpazoBanus (ALIT) o06-
niero HazHadeHus: E14-140.

Mopnyne E14-140 npennHasHayeH Mg MOCTPOEHUS MHOTOKAaHAJIBHBIX H3MEpPH-
TEJIbHBIX CUCTEM BBOA/BBIBOJIa AHAJIOTOBBIX M IU(POBHIX AaHHBIX B cocTtaBe IBM-
COBMECTUMBIX KOMITbIOTEPOB. 10 MogydeHHBIM W3 MOIYJs pe3yibTaTtaM (hopMupy-
10TCSl 0a3bl JTAHHBIX C MOCIEAYIONIUM MOJCIUPOBAHUEM HAa WMUTATOPE CKBAKUHBI
PEKUMOB THIPOUMITYJILCHOTO BO3JICHCTBUS.

KpoMe m3meputenbHON CUCTEMBI THIIPABIUYECKUN CTEHJ 00OpYI0BaH COOTBET-
CTBYIOIIIMM KOMITBIOTEPHBIM O0ECIICUCHUEM, KOTOPOE HEOOXOIUMO JJIi KOHTPOJIS U
OTHCAaHUs MPOIECCOB, BO3HUKAIOIIUX MPU MOACITHUPOBAHUN HMITYJILCHOTO HarHeTa-
HUS KUJKOCTU B YTOJIbHBIC TIIACThl. BhIOOpY mporpamMMHOro obecrnedeHus ObLIo
ylieneHo ocoboe BHUMaHUE.

[Ipu mpoBeneHHH >KCMEPUMEHTANBHBIX HCCIEJOBAaHUN HamOojiee H3BECTHBIMU
nporpaMMamMu it coopa u 00paboTku gaHHBIX sBhsroTcs LabView (National
Instruments, CIIIA), MATLAB (The MathWorks, CIIIA), ACTest (Poccus),
PowerGraph (Poccust). PaccmarpuBas Kax1yto U3 HHX, KPATKO OCTAHOBHMCS Ha JTOC-
TOMHCTBAX U HEJOCTATKAX.

LabVIEW — cpena rpaduueckoro mporpaMMHpOBaHHUS IS CHCTEM cOopa JaH-
HBIX, UX aHaIHM3a, O0paOOTKH M BU3YyaJIM3allMH, CO3JJaHHBIX Ha rpad)MueCcKOM SI3bIKE
nporpamMMmupoBanus. Bce neicTBUs mporpaMMBbl CBOJSATCS K MPOCTOMY HOCTPOSHHUIO
CTPYKTYPHOW CXEMBI TIPWIOKEHUSI B MHTEPAKTUBHON I'pauiecKoil cucteMe ¢ Habo-
POM BcEX HEOOXOTUMBIX OMOIMOTEYHBIX 00pa3oB. brmaromaps Hanmuuuio oOMIUPHON
MareMatudeckoil o6monuorexku, LabVIEW opuenTHpoBana Ha pemieHue 3agad B 00-
nactu ACHU (aBromatn3mpoBaHHas CHCTEMa HAyYHBIX HCCIICTOBAHUN ).

LabVIEW nopnepskuBaet OOMBIION CIEKTP O0OPYAOBAHUS PA3IUYHBIX TPOU3BO-
JUTENIe U UMEET B CBOEM cocTaBe (JIMOO MO3BOJISET N00ABIATH K 0230BOMY IMAKETY)
MHOTOYHCIICHHbIE OMOIMOTEKH KOMMOHEHTOB. Crernanbublii komnoneHT LabVIEW
Application Builder mo3Bomnsier co3gaBate LabVIEW-nporpammsel, mpurogHeie asis
BBHITIOJTHEHUS HA T€X KOMIBIOTEpax, Ha KOTOPHIX HE YCTAHOBJICHA TOJIHASI Cpea pas-
pabotku. st paGoTel Takux nporpamm Tpedyetcs komnoneHT «LabVIEW Runtime
Engine» u, nmpu HEOOXOIUMOCTH, ApaBEphl MCTIOIB3YEMBIX BHEITHUX YCTPOWCTB.
WNuTepdeiic mporpaMMbl CIOXKEH JUTsl OCBOCHUS U NSl TOOABICHHS] BOZMOKHOCTH pa-
OOTBl C HEU3BECTHBIMH JJISi MPOrPAMMBI YCTPOMCTBAMH, WCIOIB3YETCS A3bIK IPO-
rpaMMUPOBAHUS BBICOKOTO ypoBHS C/C++.

MATLAB — makeT NpUKIaJHBIX MPOrpaMM i PEIIeHUs 3a7ad TEXHUYECKHX



81
ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) 'eotexaiuna mexanika. 2014, Nol117

BBIYHMCIICHUN U MPEJOCTABIIAET MOJIb30BATENIO OOJIBIIOE KOJUYECTBO (HECKOIBKO CO-
TeH) (YHKUMH A1 aHajlu3a JAaHHBIX, OKPHIBAIOUINE MPAKTUYECKH BCE 00JIaCTU Ma-
temaTukd. [Jns MATLAB umeercss BO3MOKHOCTh CO3/1aBaTh CHELMAIbHbIE HaOOPbI
WHCTPYMEHTOB (aHri. toolbox), pacmmpsionue ero (yHKIMOHATLHOCTh. Habopsl
MHCTPYMEHTOB MPEACTaBISAIOT COOOW KOJUIEKUMU (PYHKUWN, HAITMCAHHBIX Ha SI3bIKE
MATLAB nns pemienus onpenenéHHoro kiacca 3agad. OmgHako, 06y1anast MOIIHBIM
MareMatndeckuM HHCTpyMeHToM, MATLAB minoxo npucnoco6ieH k paboTe ¢ Heus-
BECTHBIM JIJI1 HETO U3MEPUTEIIbHBIM 000PYI0BAaHUEM.

[Iporpammusiii kommueke ACTest npegHa3HaueH A aBToOMaTH3aluu padoT Ha
UCCJIEIOBATEIbCKUX,  UCIBITATENbHBIX,  TEXHOJOTMYECKUX U  KOHTPOJIBHO-
JIUArHOCTUYECKUX ycTaHoBkax. [Iporpammuoe o6ecnieuenue (I10) kommiekca no3Bo-
JSI€T OCYUIECTBIISITh HACTPOUKY CLIEHApUEB SKCIEPUMEHTA, XPAHEHUE U MOUCK HYX-
HOTO clieHapusi B 0a3e JaHHBIX, IPOBOJIUTH U3MEPEHHS B peaJibHOM Maciitabe Bpe-
MEHHU C OJHOBPEMEHHOHN apXuBalMed M BU3yalHu3alued SKCIEPUMEHTAJIbHbIX JaH-
HBIX, IPOCMATPUBATh U aHAIM3UPOBAThH pe3yJbTaThl. B peanbHoM macmiTabe BpeMe-
HU TPOU3BOJIUTCS MEpPBUYHAS MaTeMaTH4eckas 00paboTKa M JAOMYyCKOBBIA KOHTPOJIb
3HauUEHUN M3MepAEeMbIX napaMmeTpoB. Bes nndopmanus coxpansiercss B popmare Oa-
3bl JAHHBIX U JIOCTYIHA IS TIOcheaytome o0padoTku u aHanuza. OIHAKO SIBISISCH
XOpOILIUM HU3MepUTeNbHbIM HHCTpyMeHTOM, ACTest He oO0jamaer AOCTaTOYHBIM
YpPOBHEM MaTEeMaTHYECKOTO ammapara s oOpaOOTKH, aHalv3a U TOCIEIYIOIIETO
MOJEIMPOBAHUS U3MEPSIEMBIX TAHHBIX HAa SKCIIEPUMEHTAJIBHOM CTEH/IE.

1O «PowerGraph» npenHa3HadyeHo UIsl perUcTpaliy, BU3yaanu3aiuu, o0padoTKu
U XpaHEHUS AaHAJIOTOBBIX CUTHAJIOB, 3aMIMCAHHBIX C MOMOILBIO PA3JIUYHBIX YCTPOMCTB,
U TO3BOJISIET WCIIOJIb30BaTh NEPCOHAIBHBIN KOMIIBIOTEP B KAu€CTBE CTaHIAPTHBIX
U3MEPUTEIBHBIX U PETUCTPUPYIOMIUX MPUOOPOB (BOJILTMETPOB, CAMOIMCIIEB, OCIIHJI-
norpadoB, CieKTpoaHaIU3aTopoB u Jp.). Haznauenue [10 «PowerGraph» Bxirouaer:
cOOp JMaHHBIX C PA3IUYHBIX U3MEPUTEIBHBIX YCTPONCTB U MPUOOPOB; PETUCTPALIHIO,
BU3YaJIN3alMi0 U 00pabOTKYy CUTHAJIOB B PEKHUME PEATbHOTO BPEMEHH; PEAAKTUPO-
BaHWE, MAaTEMATUYECKyI0 00pabOTKYy W aHalIW3 JAaHHBIX; XpaHEHUE, UMIIOPT U IKC-
nopt AaHHbIX. Kpome 3TOro pacmupeHHbie (QyHKIIMOHAIBbHBIE BO3MOXHOCTH [10
«PowerGraph» mo3BoJIIIOT BeCTU: MpeABAPUTEIbHBI MOHUTOPUHT BXOJHBIX CHUTHA-
JIOB; UHJIMBUIYaJIbHYIO HACTPOMKY M KaJUOPOBKY KaHAJIOB; HCIOJIb30BaHUE JIIOOBIX
€IMHHULl U3MEPEHHsI CUTHAJIOB; BHIOOP MPOM3BOIBHOIO HAOOpa KaHAJIOB IS PErucT-
paluu; UCIOJIb30BaHUE MMPOU3BOJIBHOM CKOPOCTH 3alUCU (YaCTOThI OLIM(POBKHU); an-
NapaTHyIo ¥ MPOrpaMMHYI0 CUHXPOHHU3AIMI0 cOOpa TaHHBIX (CUETUUKH, TAHMEPBHI, 110
YPOBHIO CHTHaja € 3alMChI0 MPEI- U MOCT-UCTOPUHN); COXPAHEHUE M OTOOpaKEHHE
napameTpoB cOopa JaHHBIX (TUIl YCTpPOWCTBA, JaTa, BPEMs, CKOPOCTb U JUIUTEIb-
HOCTh PETHCTPALINM); 3alKUCh CEPUU HE3aBUCHUMBIX M3MEpEeHUi (OJIOKOB JaHHBIX) B
onvH (ami.

Taxum 006pazom, UCXOas U3 BBIIICH3I0KEHHOTO, HAM0O0JIee ONTUMAIIbHBIM BBIOO-
pOM /il SKCIEPUMEHTAIBHOTO cTeHaa siBisiercss mporpamma «PowerGraph». Ona
o0JiajjaeT BceMu HEOOXOAUMBIMU KaueCTBAMH, & UMEHHO:

- MOAJICPKUBAET IIUPOKUN CIIEKTP U3MEPUTEIBHBIX MOAYJEH pa3InUHbIX MPOU3-
BOJIMTEIICH;
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- o0yajlaeT BCeMH MaTEMaTUYECKUMU MHCTPYMEHTAMHU U MOAYJISIMU U3MEPEHUH,
00pabOTKH U aHAJIM3a SKCIIEPUMEHTAIIbHBIX TaHHBIX B BUJI€ LU(POBBIX CUTHAJIOB;

- 00J1aJJa€T UHCTPYMEHTOM CHEKTPAIbHOIO aHaIU3a.

- IIpU aQJaITalyMyd IpOorpaMMbl B omnepanMoHHOM cucteme IBM-coBmecTumBbIX
KOMITIbIOTEPOB YCTAaHABIMBAETCS COOTBETCTBYIOIIMM JApaiiBep, UHPOpMALUI O KOTO-
POM 3aHOCHUTCS B ONEPALMOHHYIO CUCTEMY U J1aJIe€ UHULHAIN3UPYETCSI aBTOMaTHYe-
CKH.

Tenepb paccMOTpUM MOCIEI0BATEILHOCTh aJaNTALMKA IPOrPaMMHOT0 obecreye-
HUS Ha KCIIEPUMEHTAIIBHOM THIPABINYECKOM CTEH/IE.

[Ipu nepBom 3anmycke nporpammbl PowerGraph B crnucke «Bpeidop ALID» Ob1n
BbIOpaH moaynb E14-140. [Ins ero nposepku B coctaBe PowerGraph ucnonb3zoBana
neMmoHctpainuonHas nporpamma EI40DEMO. [MomuMo auarHoctudeckon QpyHKIuH,
nporpamma E140DEMO no3Bosuia nojgy4uTh NpUMEpP OCHOBHBIX (PYHKIMOHAIBHBIX
O0COOEHHOCTEW MOJyJsl, BU3YalIU3alUI0 UCCIEAYEMbIX CHUTHAJIOB W YIPaBISIOLIUE
NENCTBHS NTPU NIEPBOHAYAIILHON HAJIAJIKE U MPOBEPKE JATYMKOB U3MEPEHUS MapaMeT-
POB B TUAPABINYECKON CUCTEME.

VYuuteiBas, uro y moayisa E14-140 ectb MHAMBUAYaJIbHBIE IPOIPAMMHBIE U allIa-
paTHbIe HACTPOMKHK (MapameTpbl MOAKIIOYEHUS KAHAJOB, YIpaBlIeHHE LU(PPOBBIMU
JUHUSIMU BBOJIa-BBIBOJA U T.J.) JUIsl HACTPONKK aHAIOrOBO-IIM(GPOBBIX KAHAIOB OBLIO
UCITOJIb30BAHO JOMOJIHUTENBHOE OKHO «BX0IHON Y CHIIUTENDY.

IIpn moaroToBke K MOJACIMPOBAHUIO IIpoliecca B OKHE «BXoIHOU YCWIHTENIbY
IIPOBEJICHBI: MPEIBAPUTEIBHBI MOHUTOPUHT BXOJIHBIX CUTHAJIOB 1o Ka”aiaMm AILIIL;
YCTaHOBJIEH JIMAIla30H UX U3MepeHuil (korpduurenTa ycuieHus); nporpaMMHas Ka-
aMOpoBKa M KOPPEKLHUs BXOAHOro curHaja. B mone «Jluama3oH» BHECEH CIIHCOK
JMara30HOB U3MEPEHHUs BXOAHOIO CHUTHaja (ammapaTHbBIX Ko3((ULIHUEHTOB ycuiie-
Hus) ALIL, a B mosst BBoga « YMHOXUTEY B «IIpubaBUThY» BBEAEHBI IMPOTrPaMMHBIC
K03 PUIMEHTHI TPe0Opa30BaHUs BXOIHOT'O CUTHAIIA 1O (popMyiie

Y = A*X+B

rae X — 3Hauenne Ha Bxojne ALIIT; A — nuraeiHbIN K03hPUIMEeHT yMHOKEHUS (TT0JIe
«YMHOXUTHY); B — nuneiinpiii kodduiment cmemenus (mone «[IpudbaButey»); Y —
KaJTMOPOBOYHOE 3HAYCHHUE CUTHANA, 3aITUCHIBAEMOE B KaHAJIE.

KonmdectBo kananoB mamepenuit ot 1 10 4 BeIOUpaeTCcss U3 yCIOBUS MOCTABIICH-
HOM HAay4YHOW 3aJa4¥ M BO3MOXHOCTH JKCIEPUMEHTAIBHOIO cTeHAa. KosmuecTBo
KaHasoB BeIOMpaerca B MeHI0 «Cepuc— Kanane» u «['paduxku—KomudectBo rpa-
¢bukoBy. Kaxkaplii kaHa HMEET CBOM HE3aBUCUMBIE HACTPOWKH (HAa3BaHUE, STUHHIIBI
n3MepeHusi, GopMyJibl pacu€ToB U JIp.) U MOXKET COJIEPkKaTh JBE KONMUU JaHHBIX: HC-
xonHble (3anucanubie ¢ ALIIl) u pacu€tHble (OJIydeHHBIE B pe3yJibTaTe MaTEMaTH-
yeckoi 00paboTkm). ITockonbKy Ha CTEHJE WCMOIB3YIOTCS WHAYKTHUBHBIE JATYUKH
JAN-20, To enuHMIla U3MEPEHUS yCTaHABIUBAETCA — V, BOJIBT. 3aT€M HU3MEPEHHBIC
JaHHBIE MPE0OPa3yIOTCs O PacYETHBIM (POPMYyJIaM C YU4ETOM TapUPOBOYHBIX KO (-
(ULHMEHTOB WIK Ha 3Tare NocToOpaboTKU B mporpamMmMHoM nakete Excel.

Jlanee creayeT OCHOBHOW JTall HACTPOWKU MPOrpaMMHOro obOecredyeHust
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PowerGraph — 310 BBIOOp YacTOTHI PErHCTpAlMU DKCICPUMEHTa, OHA KE 4YacTOTa
nuckperuzauuu. [Iporpamma PowerGraph nognepsxuBaer no0ble 3HAYEHUS! YaCTOThI
peructpanuu AaHHbIX. OJHAKO MaKCUMallbHas 4YacTOTa PErMCTpPallMd OrpaHUYEeHa
Bo3MmokHOCTsIMU ALl (BpemeHeM, HEOOXOIUMBIM JJIsl OJTHOTO aHAJIOTO-IIU(PPOBOTO
npeobpazoBanus). [Iporpamma  aBTOMaTHYeCKU  OMNpeAeiseT  MaKCUMAaJIbHO-
BO3MOXHYIO 4acTOTy peructpauuu ajisi moayisa E14-140 u He mo3BOJsET yKa3bIBaTh
3HAYEHUS YaCTOTHI, IPEBBIIIAOIINE 3TY BEJIMYHHY.

[Ipu HacTpoiike MOAyJisi ObUIO YyUYTeHO, uTo Juisi MHOTHX TUnoB ALIII cymecTBen-
HYIO POJIb UTPAET KOJIMYECTBO PErUCTPUPYEMBIX KaHAJIOB, T.€. MAKCUMAaJIbHAsl 4acTO-
Ta PErUCTpaIlUU MOXKET OBITh MCIOJIb30BaHA TOJIBKO MPU 3aIUCU OJHOr0 KaHama. B
Clly4ae MCHOJb30BaHMs Oojiee OJHOTO KaHalla M3MEPEHUU, MaKCHUMallbHas 4acToTa
pEerucTpanuu JAeIUThCA Ha KOJUYECTBO KaHAIOB. BEIOOp YacTOTHI perucTpaiuu ocy-
HiecTBiIseTca KomaHaoi «Hacrora peructpauumn» B MeHIO «CepBUCY.

Ornpenenenue 4acTOThl CIENOBAHUS MMITYJIBCOB SIBIISIETCS OJHOM M3 OCHOBHBIX
3agau mozenupoBanus. CoracHo Teopeme KorenbHukoBa [6] wacTota perucrpamuu
foer OTDKHA OTIpenenaThes 1o Gopmye

foor>2 - f

riae f — gacTora u3mMepsiemMoro mporecca.

C npyroit CTOpOHBI, JUIsl KaBUTAIIMOHHBIX aBTOKOJEOAHWUN HMMEETCS aHaJuTHYe-
ckas Mojenb akagemuka ITununenko B.B. (Ilmnunenko, B.B. KaButannoHnHbie aBTO-
kosiebanus. — K.: HaykoBa mymka, 1989. — 316 ¢.), B KOTOpBIX YacTOTa IIPOIEecca aB-
TOKOJICOAHUH OTpeeIeTCs] TCOPETHUECKH 110 hopmylie

f=sh’
D

rae Sh — gucno Crpyxains, pasuoe ~0,21; V — cKopocTh Haberaromiero moroka (xa-
pakTepHas cKopocTb); D — nuamerp nunuHapa (XapakTepHbIA r€OMETPUYECKUN pa3-
Mep).

[Mocnenusis Gopmyna gaéT BOZMOKHOCTh ONPEACIUTh 3HAUYCHHUE, KOTOPOE CIey-
€T yJBOUTb, YTOOBI MOJYYUTh UCKOMYIO YaCTOTY PETUCTPALUHU fyer AL IpOrpamMMmel
PowerGraph.

Crnenyrouuii 3Tan 3T0 CUHXPOHHU3AUs — aBTOMaTUYECKOE YMpPaBICHUE MpPOLEeC-
COM perucTpanuu AaHHbIX. B mporpamme PowerGraph mist cuaxponm3anuu coopa
JAHHBIX HCIOJB3YETCSl CUCTEMA TPUITEPOB («TPUITEP» — YCTPOMCTBO, MEHSIOIIEE
CBOE COCTOSIHME B 3aBUCUMOCTU OT ycJoBHH). OKHO MapaMeTpOB CUHXPOHHM3ALUU
BBI3bIBAETCSI KOMaHA0M «CUMHXpOHMU3ALUs» B MEHIO «CepBUCY.

Opranuzanus coopa AaHHBIX MPU MOAECITUPOBAHUU OCYIIECTBIISIETCS 3ayCKOM
peructpaiuu (myTéM Haxkatusi KHONKU «CTapT») Mo KoMaHje «3aMep», a OCTAaHOBKA
peructpaiuu npu nomomu Cron-Tpurrepa, KOTOpbId HAIO MEPEKIIOYUTH B COCTOSI-
Hue «Cuétumk». KonnuectBo 3HaueHni «Cuétunkay, s 0ojiee KOPPEKTHOM Toce-
nytonieil 00pabOTKU M3MEPEHHBIX 3HAYEHUM, PEKOMEHIYeTCsl YCTaHAaBIMBATh KpaT-
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Hoe crerneHu yucia 2. He pekoMenayeTcst yCTaHaBIMBaTh CIUILIKOM OOJIBIIOE 3HAYe-
Hue «CY€TunKay, MOCKOIBKY 3TO YBEIMYMBAET BPEMS UCIBITAHUN U pa3mep (ailna,
KyJla 3aIIUCBIBAIOTCS PE3YJIbTATHI.

Jnst dopmupoBaHusi 0a3bl JAaHHBIX MOJENMPOBAHUS Ipollecca B Iporpamme
PowerGraph BxitouaeTcst pexxum «ABTocoxpaHeHue». Ilociie kaxaoro uaMepeHus
IporpaMma aBTOMaTUYECKU COXPAHSET AaHHbIE B (pailyie, 0003HAYEHHOM MpHU 3aIMUCU
IIEPBOI'0 U3MEPEHUS.

IIponiecc n3mepeHns napameTpoB THAPOUMITYJIBCHOIO BO3JIEUCTBUS HA DKCIIEPU-
MEHTaJIbHOM CTEHJE OCYIIECTBISAETCA B CIEAYIOIIEW mocienoBaTenbHoCcTH. llocie
MOAKJIFOUEHHS] KOHTPOJIIBHO U3MEPUTENBHOM anmnaparypsl HPOBOJIUTCS TPOBEPKA MPO-
IrPaMMHOr0 OO€creueHus, 3aTeM II0CIE 3allycka HAaCOCHOM YCTaHOBKHM C JAaTYMKOB
JJI 20 u AT ocymiectBisiercst cOOp TaHHBIX.

CHsATHe noka3aHuil ¢ IpUOOPOB OCYIIECTBIAETCS O KOMaHJe «3amep» OT onepa-
TOpPA, PETYJIHUPYIOLIETO AaBIEHUE MOANOPA KUAKOCTH B UMUTATOPE CKBAKUHBI.

B xauectBe npumepa Ha puc. | npencraBieHa KOMUs OCHUIUIONPAMMBI NyJIbCAalUN
JaBJICHUS JKUJKOCTU 3a TEHEpAaTOpPOM YNPYrux KoieOaHWil B pa3jiuyHbIX CEUCHHUAX
UMUTATOpa CKBaXUHBI IPU JaBieHuu HarHetanus P,=20 Ml]a.

M
u
n

AP,—APs — pa3mMax aBTOKOJI€OaHUN JaBIICHUS KUIKOCTH B
Pa3IMYHBIX CEUYCHHUSAX UMUATATOPA CKBAKUHBI
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W3 mpuBeeHHOro pucyHKa BUJHO, YTO MporpammHoe obecneyenne PowerGraph
MO3BOJISIET PETMCTPUPOBATh U BECTU OOpaOOTKY JA@HHBIX MOJEIUPOBAHUS OTHOBpE-
MEHHO 10 4yeThipeM Kananam aatdukoB JJ/IU 20 (AP,—APs), pactojio)KeHHBIM B OTI-
pEAENIEHHbIX MECTax MO JJIMHE UMUTATOpPa CKBAYKUHBI.

[lo ycTraHoOBIEHHBIM celcMOrpaMMaM B TporpaMMmHoM obOecniedenun [19BM
OCYIIECTBIISIETCSI pacyeT TMAPOAMHAMUYECKUX MapaMeTpoB MpOoIecca UMIYIbCHOTO
HarHeTaHUsl >KUJIKOCTH.
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Anotanis. CTaTTs cipsMOBaHa Ha OITHC MPOIIECY MIATOTOBKH Ta OTPHUMAHHS CKCIICPUMEHTATb-
HUX JAHUX Ui QI3MYHOTO MOJIEIIOBAHHS IMEPIOMYHO-3pUBHOI (KaBUTAIIMOHHOI) Tedii PiMHU B
TEXHOJIOTIYHIM CBEPAJIOBUHI, IO TI03BOJISIE KOHTPOJIOBATH 1 BU3BHAYATH 3HAYCHHS T1IPOIMHAMIYHUAX
rapameTpiB MPUCTPOIO TIAPOIMITYIBCHOT Aii.

PosrisHyTo mocaioBHICTE omepariii 3 aganTarii mporpamHoro 3abesmnedenns PowerGraph ta
MO/IETFOBAHHIO MPOIIECY IMITYJILCHOTO HarHITaHHS PIAWMHHU Ha TiApaBJIIYHOMY CTEH/I BUCOKOTO THC-
KY.

Pesynbratu MonentoBaHHs OyayTh BUKOPUCTaHI IPU OOTPYHTYBaHHI paIllOHAILHUX TTapaMeTpiB
po6oUoro AiamazoHy MPUCTPOIO TIAPOIMITYIIBCHOT /il 3 METOIO TiAPOPO3IMYIIYBaHHS BUKHIOHEOE3-
MEYHUX BYTUIbHUX TIACTIB.

Kurouosi ciioBa: nporpamue 3a0e3nedeHHs, MOICTIOBaHHS, IMITyJIbCHE HATHITAHHS, BYT UIbHUMA
IIacT.

Abstract. The paper describes a process of preparing and obtaining experimental data and
physical modeling of periodically sheared (cavity) fluid flow in technological borehole on purpose
to control and determine values of hydrodynamic parameters for a device of hydroimpulsive action.

Sequence of operations has been considered for adapting PowerGraph software and modeling
of the impulse injection of fluid with the help of high-pressure hydraulic bench.

The simulation results will be used for giving background for rational range of operating pa-
rameters of the hydroimpulsive action device used for hydraulic loosening of outburst-prone coal
beds.

Keywords: software, simulation, impulse injection, coal bed.
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EROSION PROCESSES IN COMBINED PLASMACHEMICAL REACTORS

AHHoTanus. PaccMoTpeHbl MpoIiecchl B MIa3MOXUMUYECKHX PEaKTOpax COBMEIEHHOIO THUIIA,
BIIUSIIOLIME HA SPO3HOHHBIA M3HOC 3JEKTPOJOB, U3TOTOBJIEHHBIX U3 PSIOBOTO 3JIEKTPOIHOIO Tpa-
¢urta mapku Ol - 0. OnpenenieHa CKOPOCTh IPO3UOHHOTO U3HOCA aHO 1A U3 rpaduTa, HAXOIAIIETOCS
B JIEKTPUYECKUX U MATHUTHBIX MOJISAX PETYIUPYEMOM BEIUYUHBL.

YcTaHOBIIEHO BJIMSHHE CKOPOCTH BpallleHUs KAaTOAHOTO MSTHA HAa BECOBYIO CKOPOCTH 3PO3UHU
AJIEKTPOJIOB B Pa3IMUHBIX OKHCIUTENIbHBIX cpefax. BbIsBIEHO BIMSHHE OKUCIUTEIBHON Cpelibl B
peakuoHHON Kamepe (BO3IyIIHasl, yriepoacoepialias) Ha BECOBYIO CKOPOCTh 3PO3UOHHOTO H3-
HOCa rpaUTOBBIX EKTPOJIOB.

[IpencraBieHbl 3aBUCUMOCTH BECOBOM CKOPOCTH 3PO3HMOHHOTO M3HOCA AIIEKTPOJIOB OT TOKA Y-
TOBOIO pa3psja U CKOPOCTH €ro BpalleHHs], HAXOAALIEHCS B MPSAMOIl 3aBUCUMOCTH OT HHJIYKIIHH
MarHuTHOTO TOJISl COJICHOU/IA.

KuroueBble cjioBa: razudukanms, peakTop, mia3Ma, 3JIeKTPoI, SpO3usi, pecypc, TeMIiepaTypa.

BBenenue. OCHOBHBIMU 0o0Jiee SHEPTOHATPYKEHHBIMH JJIEMEHTAMH KOHCTPYKIIHMA
TJIa3MEHHBIX TE€HEPATOPOB SIBIAIOTCS SJEKTPOMABI (KaToJ, aHOM), HEOOXOAUMbIe s
BBOJIa SHEPIrUH B PEAKLIMOHHYIO 30HY Yepe3 JIEKTPOAYTOBOU paspsid, rOpsIUd MexX-
Iy 3TUMH 31eKTpogaMu. CylllecTBOBaHUE MOUIHBIX COCPEAOTOYEHHBIX HUCTOUYHHKOB
TEIUIa, KAKOBBIMH SIBISIFOTCSI KATOAHOE M aHOJHOE IISITHA JYTOBOI'O pa3psiia, IPUBO-
JIAT K BO3HUKHOBEHHMIO CUJIBHO HArpeThiX JOKaJbHBIX O00JacTeld Ha MOBEPXHOCTHU
3JIEKTPOJIOB, TAE TEMIIEPATYPAa MOXKET JOCTUTaTh TEMIEPATYPhl KAIIEHUS MaTepHUaia,
13 KOTOPOTo CAEJaH 3JEKTPOJ WU Jla)ke mpeBblarh ee [1]. B mecTte pacnonoxxeHus
[IATHA JyTOBOTO pa3psija TEIUIOBBIE MIOTOKHU B TEJO JIEKTpoAa MOryT gocturats 100 -
1000 Br/m* [2]. Tako¥ MOIIHOCTH HarpeB MOXKET MPUBECTH HE TOJIBKO K MCIIAPCHUIO
W YHOCY Marepuana, a ¥ K BOZHUKHOBEHHIO 3HAUUTEJIbHON BEJIUYMHBI TEPMO-
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