Asmomamu3ayis eupoGHU4UX hpoyecie

TOSIHUSI YIIPABISIEMOT0 TPoLiecca, UICHTU(PHUKALINH ero MPOTHO3UPYIOLIEH MOJIENN, IPOTHO3UPOBAHMS ABHKECHUS
mpoliecca, a Takyke CHHTE3a ONTUMAJIBHOIO YIpaBJIeHUs, 4To mo3BoiisieT peanu3zoBath MCY mponeccom KK/,
WHBAPHAHTHYIO K I3MEHEHUSIM PEXHUMOB pabOTEI 000PYIOBAHHS.

JanpHeimme uccienoBaHus IOJDKHBI OBITh HAIPaBICHBI Ha Pa3pabOTKy MH(GOPMAIMOHHONW TEXHOJIOTHUH
CTPYKTYpHO-TIapaMeTpuieckoil naentudukammu npomecca KK/I.
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ABTOMATHU3UPOBAHHAS OBPABOTKA PE3YJIBTATOB UBMEPEHUS
IHAPAMETPOB I'A30PA3PAIHOI'O CBEYEHMUS IHAXTHBIX BO/

AKTyaJbHOCTb. B mpornecce pa3pabOTKH MECTOPOXKIICHNH TTOJIE3HBIX UCKOIIAEMBIX MPOUCXOIUT 00pa3oBa-
HHE IIaXTHBIX CTOYHBIX BOJ. OCHOBHOM NPHUUMHON MX HOSBJICHUS ABISETCS HAJMUME BOJBI, IPOHUKAIOIIEH B pe-
3y/lbTaTe MPUTOKA MOJ3EMHBIX BOJ B TOPHBIE BBIPAOOTKM IpHU TOOBIYE MOJIE3HBIX MCKOMAEMBIX. 3arps3HEHHe
IIAXTHBIX U KapbepHBIX BOJ MPOMCXOIHUT MPEUMYIIECTBEHHO 3a CUYET IPOHUKHOBEHHS B HUX MEJIKOAUCHIEPCHBIX
B3BELICHHBIX YaCTHUI[ JOOBIBAEMOT'0 MOJIE3HOI'0 MCKOIIAEMOT0 M BMEIIAIOIMINX OPOJ, YTO 00YCIIOBIEHO HE00X0-
JUMOCTBIO BEJICHHUSA TaKUX TEXHOJOTMYECKHX ONeparuil Kak ApoOieHHe TOPoA B3PBIBHEIM CIOCOOOM, OypeHue
B3PBIBHBIX CKBAXKHH H IIITypPOB, HCIOJIB30BAHNE ITPOXOAYECKIX U OYUCTHBIX KOMOAWHOB, a TakkKe MPaKTHIECKH
TIPU BCEX BHJIaX MOTPY30YHO-TPAHCIIOPTHBIX PadOT.

CorylacHO /EHCTBYIOIIMM CaHWTapHBIM HOpPMaM W TpaBHIaM MIaXTHAs BOAA IIOJUICKHT 00S3aTEIbHOU
OYMCTKE 70 MOMEHTa cOpoca B OTKPHIThIE BOAOEMBl. DU3MKO-XUMHUYECKUI COCTAB IaXTHBIX M KapbepHBIX BOJ
O4YEHb pa3HOOOpa3eH, MOITOMY KOMIIJIEKCHBIN aHaIM3 KIaCCHUECKHMMH METOJIaMH ONpE/IeJICHHs] TOUHBIX 3Hade-
HHUH KOMIIOHEHTOB XUMHYECKOTO COCTaBa U (PU3NIECKUX CBOIMCTB OKA3bIBACTCS TOPOTOCTOSIIMM H TPYJOEMKHM.

B kadecTBe METONOB 3KCHpecc-aHAIM3a MHTETPATBHBIX XapaKTEPHCTHK XHUIKO(A3HBIX OOBEKTOB B IO-
cieqHee BpeMsl Bce OoJIbliee pacpoCTpaHeHHE MOy METO/l, OCHOBAHHBIN Ha MCCIIEIOBAaHUU ra30pa3psaIHo-
ro cBeUeHHs 00beKTa, ucnomib3ytonuii 3pdext Kupnuan [1].

Heab 1 mocranoBka 3agayu. Dddexr Kupiauan npencrasisier co0oil NpUHYXKIEHHOE CBEYEHHE I'a30BOr0
MIPOMEKYTKa BOKPYT HCCIIEAYEeMOro 00BEeKTa, KOTOPBIHA MOMEIIAETCSI B BEBICOKOYACTOTHOE JIEKTPHUECKOE TOJIE C
HaNpsUKEHHOCTBIO mopsiaka 15+35 kB/cM. B paMkax maHHOTO HCCIIeZOBAaHUS M3yUEHHE XapaKTEPUCTHK SKHUIAKO-
(ha3HBIX 00BEKTOB MPOBOAMIIOCH MyTeM (PUKCAIIUU OTPAXCHHOTO HM3IYyYCHHS OT CBOOOJHOW MOBEPXHOCTH pac-
TBOpa B II0JIe BBICOKOBOJIETHOTO paspsna. JlaHHbIH crnoco0 BKIOYAaeT (UKCALMIO CTPYKTYPBI Ia30pa3psiTHOTO
CBEUYCHHUS] BOKPYT JKUIKO(]A3HOro 00beKTa B 3JIEKTPOMArHUTHOM I10JIE, BU3YaJIH3ALUI0 M300paXKeHUs ra3opas-
PSTHOTO CBEYEHHS B 30HE KOHTAKTa )KUAKOCTU ¢ (poTOMAaTEepHaIoM U OJJHOBPEMEHHOH OLICHKN M300paXKeHus ra-
30pa3psAHOTO CBEYECHUs BOKPYT U B 30HE KOHTAKTa JKUIKO(Aa3HOro 00beKTa ¢ POTOMATEPHAIIOM.

IIpoxopsmumii uepe3 Kario BOABI AIEKTPUIECKUHA TOK MPUBOAUT K MOPOKICHUIO HEKOTOPBIX MPOLECCOB
CaMOOPTaHU3AIH ¥ M3MEHEHUS CTPYKTYPBI KHUIKOCTH. DTHU MPOIECCH BIMAIOT HA JalbHEHIee pacipocTpaHe-
HHUE 3JIEKTPOMArHUTHOTO TIONS U, B IIEJIOM, Ha KapTHHY ra30pa3psIHOTO CBEUEHHS. 3a CUeT NMPOHHUKHOBEHUS B
Ta30BbII MPOMEXKYTOK MEKTPHUECKU TOK HOHM3UPYET €0 M BO3HHUKAET BHIUMOE cBedeHne. OIeHKa XapaKTe-
PHUCTHK BOJHOTO pacTBopa Oasmpyercs Ha (HoTorpagupoBaHUH Ta30BOTO paspsiaa OT KUIAKO(A3HBIX 0OBEKTOB B
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JJIEKTPOMArHUTHOM II0JIE, COJEPIKAILEM IUIOCKHH BBICOKOBOJIBTHBIM DJICKTPOA VISl pa3MeLICHUs] HA HeM (QOTo-
Mmarepuana, 3IeKTpoa s (OopMHPOBaHMS HEOJHOPOJHOTO AJIEKTPHYECKOTO MOJIsL, KOTOPHIA MMEEeT pacholio-
JKEHHBIN HaJl MIIOCKUM 3JEKTPOAOM (DHKCATOp, BHINOJHEHHBIH B BHIE NPOBOJHHKA B IUAICKTPUUECKOH IuIa-
CTHHE CO CKBO3HBIM OTBEPCTHEM B LICHTPE U COCAWHEHHBIN C HICTOYHUKOM, K KOTOPOMY ITOAKIIOYECH M MIOCKHH
3MEKTPOJ. DNEKTpo A (GOPMHUPOBAHUSA HEOZHOPOIHOTO 3JIEKTPUIECKOTO OIS, BHIIIOJIHEHHBIN B BHJE IOJIOH
UTJIBl U3 TOKONIPOBOASAIIETO MaTepHaja, pa3MeNIcH B NEHTPAIbHOM OTBEPCTHH (PpHKcaTopa, C 3a30pOM OTHOCH-
TENBHO IIOCKOTO 3JIEKTPOIa.

Pazpsin B y3Kk0M 3a30pe MEXIY IBYMS AUICKTPUIECKUMH OOKIaIKaMH CYIIECTBYET B BUAE OTACIBHBIX Ja-
BUH, KOTOpBIE PAaCIpOCTPAHSIOTCA B CIIydallHBIX TOUYKax AMAIEKTPUYECKON MOBEPXHOCTU. JIaBUHBI HMEIOT
HalpaBlIeHUE OT AMINEKTPHKA, KOTOPBI MOKPBIBaeT KaToj, Mo aHoja. CylecTBOBaHME JABHHHOTO pas3psja
MPUBOJAUT K BO3PACTaHMIO 3apsiia TUDJIEKTPUKA CO CTOPOHBI aHOJA U MOSBICHUIO 3JIEKTPUUECKOro MOJs, KOTO-
poe HampaBJICHO MPOTHBOIOJIOXKHO BHEIIHEMY 3JEKTpUUYecKOMY IMojro. Pa3psa racHer, korja cyMmapHas
HaIpsHKEHHOCTh 3JIEKTPUYECKOTO IMOJIsI BBIXOJIUT 3a Kpail HWKHEH IpaHuIbl NpoOMBHOrO 3HavyeHus. /it Bo3-
HUKHOBEHUSI CIISTYIOLIEr0 pa3psiia He0OX0ANMO H3MEHEHHE MOJISIPHOCTH HAIPSDKEHHST MIIM OKOHYaHHE HCTede-
HUS 3apsAia U3 JU3JIEKTPUKA.

®dopma 1 TeOMETPUIECKHE MapaMeTPhl BO3HUKAIOIIETO CBEUCHUSI 3aBHUCST OT PaclpOCTPaHEHHUs IIIOTHOCTH
TOKa, KOTOpasi 00yCIIOBICHA MPEIBIAYIIIMHI MIPOIECCAMH B KUAKO(PAZHOM OOBEKTE, B TOM YHCIIE M OT pacmpe-
JIETICHUS] TOKa 1o ero ooseMy. B KoHedHOM mTOTEe Onaromapst GONBIIOMY CONPOTHBICHUIO M30JISIMN Ta30BbIH
paspsiz MepexoquT B 3aBEPIIAIOIIYIO CTaIUI0, KOTOpasi Ha3bIBACTCSA «CKOJNB3AIMINI pa3psaa». B mporecce nmeHHO
3TOH CTaNM CTAHOBHUTCS BO3MOXKHON (pUKCAIMs KapTHHBI Ta30pa3psAHOTO CBEUEHHS Ha (hoTOMaTepHae.

OnucaHHBIN METO U3MEPEHUH SBISIETCS JOCTATOYHO CHEUM(PUISCKUM U UMEET PsiJI TIPEUMYIIECTB U HEJl0-
ctaTkoB. OCHOBHBIM JOCTOMHCTBOM JJaHHOTO METO/a SBJISIETCS BO3MOXKHOCTH IOIYUEHHUS MHTEIPaJbHOIO JKC-
Npecc-aHaIn3a CBOMCTB M COCTOSHMH KUIKo(]a3HOro o0beKkTa, Ha 06aze KOTOPOro MOTYT CTPOUTHCS AajbHEM-
M€ Ka4eCTBEHHbIC BBIBOJBI M KOIMYECTBEHHBbIE OoIleHKH [2]. K unciny HeZoCTaTKOB MOXKHO OTHECTH BBICOKYIO
YYBCTBUTEIBHOCTh K BHELIHUM BJIMSIOLIMM ITapaMeTpaM HeMH(OPMAaTUBHBIX MO OTHOMICHHIO K JIJAHHOMY JKCIIe-
PUMEHTY; OTCYTCTBHE CTaHAAPTHU3MPOBAHHBIX METOAUK OOpabOTKH pe3yNbTaToOB W3MEPEHUIl; CpaBHUTEIIBHBIN
XapakTep MOJIy4aeMbIX pe3yJbTaToB, YTO TpeOyeT HaIWdMs STAITOHHOW 0a3pl. Ha pemieHue nepedncieHHBIX
poOJIeM 1 HaIpaBIICHbl PACCMATPUBAEMBIE JIaJIee METOIBI.

OcHoBHas YacTh. [Ipy Ka4ecTBEHHO aHAIHM3€ SKCIIEPTOM YUUTHIBAIOTCS CIIEIYIOIINE OCHOBHBIE PU3HAKU
ra30pa3psIHOTO CBEUCHHUS KUAKo(pazHoro oowvekTa (puc. 1-4, a): BHyTpEeHHEE KOJIBIO C BBIXOAAIIUMH U3 HETO
paauanbHO HANpPaBICHHBIME CTPUMEPAMH, KOTOPBIE 00pa3yIoT cpeHee KOJIbIIO U TOHKUE JIFOMUHECLICHIIUH, YTO
B COBOKYITHOCTH JaeT MapaMeTp — IMPHHY BHEIIHEH 3aCBETKH; CTPYKTYphI CBEUCHHUS B 30HE KOHTaKTa oOpasua
BOJIBI C PEHTI'€HOBCKOW IUIEHKOH (BHYTPEHHHUI Kpyr M300pakeHUs) Ha MpeAMEeT 3epPHUCTHIX BKIIOYCHHH U 3a-
TEMHEHHSI.

Ha nepBom stane npeiaraeMblii croco0 OLEHKH COCTOSHUSI JKHAKO(DAa3HOro 0O0BEeKTa BKIIOYAET B ceOs
MoJy4eHrne n300pakeHui ra3opaspsiiHOTO CBEUCHHMS JUI HcciexyeMoro obpasua. Ha BTopoM 3Tame c 1ienbio
000CHOBAHHOTO aHaJHM3a MapaMEeTPOB CTPYKTYpP CBEUCHHsSI BBINMOJIHACTCA KOMIIBIOTEpHas 00paboTka MOITydeH-
HBIX H300pakeHwii [3].

B pesynpraTte ckanuposaHus GoTtorpaduii ra3opa3psaHOTO CBEUEHHS HCCIEAYEMBIX 00pa3oB x)Huakodas-
HBIX 0OBEKTOB TOJIy4aeM I0JIyTOHOBOE pacTpoBoe n3o0bpaxeHue. ['pajanun ceporo nBeTa, KOTOPhIE XapaKTepH-
3YIOT SIPKOCTh CBEUEHHsI OTAEJBHBIX NMUKCEJIEH XpaHATCS B BUAE JBYMEPHOTO MaccuBa. J{Jst MCXOAHBIX M300pa-
JKEHUH CTPYKTYPBI ra30pa3psiIHOTO CBEUCHUS (POPMHUPYIOT IHCTOIPaMMY SIPKOCTH ITUKCETIEH.

I'ncrorpamma mpencraBiseT coOoi rpauk, KOTOPBIA COCTOUT U3 256 CTOJIOLOB, COOTBETCTBYIOLIMX Ipa-
JAIMAIM SPKOCTH LIBETa JIS MOJIyTOHOBOTO M300paskeHHsI CTPYKTYPHI CBeUeHHs (OTTEHKH ceporo 1Beta). [1o ocu
a0cIHCce BBIBOIUTCS IIKaNa SIPKOCTH, 110 OCH OPJJMHAT — KOJIMUECTBO MHUKCEJIEH OIpeIelIeHHON SIPKOCTH.

C 11eJ1pI0 TIOBBIIIEHUS JOCTOBEPHOCTH HCCIIEIOBAHUSA KUAKO(PA3HBIX OOBEKTOB 3a CUET UCKIIOUCHHS CIIy-
YaWHBIX BIUSIOMIMX BEJMYMH B X0JI€ ©3MEPUTEIHFHOTO IKCTIEPUMEHTA TSI KaXKAOT0 HcceryeMoro obpasia mpo-
BOJUTCS cepust onbITOB (00b14HO 50-150). B pesynbrate mis kaxaoro obpasia mnoiydaeM ceputo dhororpadui,
KOTOPYIO MOXKHO paccMaTpHuBaTh Kak BBHIOOPKY pe3yJbTaTOB M3MEpPEHHH, COAEpIKallylo IMoJe3Hyro MHpopma-
THUBHYIO COCTABIISIONIYIO CIIEIIM(UUECKIX XapaKTEPUCTHK JaHHOTO 00pasia »XUIKOCTH, a TAK)KEe BEPOSITHOCTHYIO
KOMITOHEHTY, 00YCJIOBJICHHYIO BIMSIHUEM CITyYalHBIX BHEITHUX (DakTOpoB. [JIsl MOTy4eHHs: OKOHYATEIEHOTO pe-
3ynbTaTa JUisl BBIOOPKHM B IIEJIOM HEOOXOAMMO BBIYHMCIHUTH TOUCUHBIE XapaKTEPUCTHKH C BO3MOXKHOCTBIO HX
yYCpEeAHEHHUs B IpeJieNlaX UMEIoILEelcs peaan3alyi.

[ockonbKy paccMaTprBaeMblil METOJI MpEIIoiaracT noyrydyenne Gororpaduu Ha PEHTTEHOBCKOH IUICHKE,
TO B 3aBUCHMOCTH OT COOCTBEHHBIX CBOWCTB IUICHKH U YCIIOBHI IPOBEACHUS SKCIIEPUMEHTA SIPKOCTh H300paxke-
HUS B LIEJIOM MOXET BapbHPOBATHCS B HEKOTOPBIX Npenenax. s Toro, 9ToOs! BEIIONHATE 000OCHOBAHHBIA aHa-
JIU3 TIOJTyYEHHBIX 3KCIEPHUMEHTAIBHBIX JaHHBIX, HEOOXOAMMO MPHUBECTH HCCIIEAyeMble M300pakeHUs K CTaH-
JAPTHOH SIPKOCTH. AJITOPUTM ITPOTPAMMHOI peai3anuy COCTOUT U3 CIEAYIONINX IIaros.

IIpeobpazyem ucxomuyro GoTorpaduio B MOIYTOHOBOE PACTPOBOE H300paKEHUE, KOTOPOE C MEIBI0 KOM-
MBIOTEpHON 00pabOTKH MPEACTaBIsAeM B BHAE MATPHUIIBI IPKOCTH MHKcenel. Kimaccuueckn nmpu KOMIBIOTEPHOM
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00paboTKe H300paXkeHUIl CTIONB3YeTCs ONpeneNicHHe H300pakeHus B Buzie nByMepHol Gpynkuuu f(X,y), roe X u
Y — KOOpJMHATHI B MpocTpaHcTBe. 3HaueHus f B m000i TOUKe, KOTOpast onpenesseTcs napoit koopausat (X,Y),
Ha3bIBACTCSl HHTCHCHUBHOCTBIO MIIN SIPKOCTHIO M300paKeHHUSL.

J1st aHanmoroBoit (hOpMbl IPEICTABICHHS BEJINYHHEI X, Y, f MpHHIMAaOT 6eCKOHEYHOE MHOXKECTBO 3HAte-
HUH B Ipeieniax Kakoro-1mbo HHTepBaa, T.€. SBIIOTCS HelpephIBHBIMU BennuuHaMu. LludpoBoe m3odpaxenue
XapaKTepu3yeTcst TeM, 4910 X, Y, f MOryT mpuHHMATh TOJBKO KOHEYHOE MHOJKECTBO AMCKPETHBIX 3HaucHHi. B
9TOM cily4ae 3HaueHue GyHKImHU f B TOuKax ¢ M3BECTHBHIME MPOCTPAHCTBEHHBIMHU KOOPAMHATAMH SIBISIETCS II0-
JIOKUTEJIHOM CKaJISIPHOM BETMYMHOM.

[pu perucTpaii ra30pa3psaHOrO H3TyYeHUs] Ha (OTOMIECHKE WM PEHTTCHOBCKOH IUICHKE M300paxe-
HHS TIPEACTABISIOTCS KaK IOJYTOHOBBIE — B OTTEHKax ceporo. @usmueckuii cmpica ¢yukuuu f omnpenensercs
HCTOYHHKOM (OpMHUpOBaHus H300paxeHus. [I0CKONbKY KapTHHA CBEYCHHS HCCICIYeMOro 00BeKTa FeHEepHpY-
eTCsl B pe3ybTaTe MPOTEKAHUS OIPEACICHHOrO (hU3UYECKOT0 Mpolecca MPH BO3ACHCTBUH ICKTPOMArHUTHOTO
noJtsi, To 3HaYeHuss QyHKimu f(X,y) mpomopuHOHaNBHBl SHEPTHU M3IyYeHUs PU3HUECKOro HCTOUHIKA. KOHKpeT-
Hbli (usudeckuii cMpicn ¢GyHkuuu f(X,y) ompenmensiet, 4yTo oHa Bcerga OyAeT HEHYJIEBOH M KOHEUYHOMH, T.e.
0<f(xy)<owo.

[pu nuckpeTn3anuy ¥ KBAaHTOBAaHUH U300paKEeHHI ra30pa3psIHOTO CBEUCHHUS OJ1aroapsi CKaHHPOBAHUIO
(doTomaTeprana WM IpU UCIIOIB30BaHUN HU(POBOH KaMephl, 00ECIIEUUBACTCS €ro NPEACTaBICHHE B KOMIIBIO-

Tepe B BHJIE MATPHULIBI YHCEN, T.€. peann3yeTcs npeobpasobanue f (X, y) — Ay > THE M — KOIHYECTBO CTPOK, N
— KOJIMYECTBO CTOJOIIOB.
[Ipy KOMIIBIOTEPHOM TPEICTABICHUH OJIYTOHOBBIX PACTPOBBIX M300pa)KEHHI B KaueCTBE Havaia Koop-

nuHat (X,Y)=(0,0) ucmomp3yercs NeBbId BepxHuii yron usobpaxenus. Takum oOpa3oM, GyHKLHS APKOCTH THUK-
celelt mproOpeTaeT CIeayIOIIUi BUI;

f0,0  fO) .. fON-I

f(L0) fay .. fEN-D)

f(xy)=

f(Mm—],O) f(IVIm—],l) f(M —”].,N—l)
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Puc. 1. U300paskeHue razopaspsiiHOro cBeyeHust 00pa3na IAXTHBIX CTOYHBIX BOJL
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Puc. 2. I/Isoﬁpameﬂue ra3opaspsiiHoro cBe4eHus oﬁpasua BOAbI C MOBBINICHHBIM CO/ICPKAHUEM LIEJT0YH
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Puc. 3. U300paskeHue razopaspsiHoro cBe4eHus 00pa3ua BoAONPOBOAHOI BOABI

IpaBoii 4acThiO MOCIETHEr0 PAaBEHCTBA SBISETCS HUPPOBOE H300paKEHUE, KOTOPOE COCTOUT U3 OTHEIb-
HBIX 3JIEMEHTOB — IuKcenei. [Ipu mporpammHOil g poBoit 06paboTke H300paskeHUH HCIIOIB3YeTCsI MAaTPHUYHAS
(hopma ux mpeacTaBIeHUS:
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Puc. 4. M306paxeHne ra3opa3psiiHOro cBe4eHUsl 00pa3na NPUPOIHOH BOAbI

[ockonbky on (uBer mieHkH) ororpaduy HE UACATLHO PABHOMEPHBIH, TO BBHIUYUCISIEM YCPETHEHHYIO
OLICHKY SIPKOCTH MHUKceJiel (hoHa IMyTeM OLEHKH CpeIHero apu()MeTHUECKOTro 3HaYeHUs! sl HEKOTOPOi OrpaHu-
YeHHOU 00s1acTH (oHa.

B matpuiie SpKOCTH UCXOIHOTO M300pa)KEeHHsI BCE YHMCIIOBBIE 3HAYCHUS IEJIMM Ha MOJYYEHHYIO YCpEeIHEH-
HYIO OLICHKY SIpPKOCTH nuKcenel ¢ona (puc. 1-4, 6). B pe3ynprare Ha rucrorpamme spKocTu Aist MpeoOpa3oBaH-
HOTO U300pa’keHNns MUK SIPKOCTH (pOHA COOTBETCTBYET enuHMIE. TakuM 00pa3oM, Mo mKaie abCIuce noryJaem
OTHOCHTEJIbHBIE €INHUIIBI OTOOPa)KeHMS, CB3aHHBIE C YCPEJHEHHOM OIIeHKOH sipkocTH (oHa (puc. 1-4, B).

Ha ocHoBe ananm3a rpaduk rucTorpaMM NpeicTaBICHHBIX HAa PUCYHKAX THIIOB BOJBI MOXKHO CJIEJIaTh CIe-
JIYIOIINE BBIBOJIBL:

1) Hanwuuwne Gonpimux amrututys (500 u Gosee), COOTBETCTBYIONIMX TPAJAIUSIM SPKOCTH, B THATA30HE OT
0 mo 0.5 no ocu adcuuce yka3piBaeT Ha 0OJIbILIME FEOMETPUYECKHE Pa3Mephbl 3aTEMHEHHOTO BHYTPEHHET0 Kpyra
CBEUEHHSI C CYLIECTBEHHBIMH 3€PHUCTHIMH BKIIOUSHUSIMH. J[aHHBIH MPU3HAK HANPSMYIO CBSI3aH C HOBBIIICHHBIM
COJICp)KaHUEM B BOJIE Pa3IMYHBIX IIPUMECEit.

2) MOHOTOHHBIH JHOO C MaJbIM KOIHYECTBOM IKCTPEMYMOB TpadMK THCTOTPAMMBbI YKa3bIBAET Ha HE3HA-
YHUTEJIFHOE COJIep)KaHHe PUMECEl B BOJIE, T.€. CTPYKTypa BOJIbI MEHEE CBSI3aHHas!.

JI71s1 BBISIBIICHUSI IETAIbHBIX MHPOPMAITMOHHBIX MPU3HAKOB (TIATTEPHOB) B aBTOMATHU3UPOBAHHOHN 00paboT-
Ke M300pa’keHHH ra3opa3psIHOr0 CBEYCHUS MCHOJIB3YyeTcs MOCTpoeHne mpoduis spkoct (puc. 1-4, r). Ilpo-
(uIIb IPKOCTH TIPECTaBIISICT COO0M KPHUBYIO, MOIYYEHHYIO IIyTeM OTOOpa)KEHUs 3HAUCHMH SPKOCTH MUKCEer
BIIOJIb HEKOTOPOT'O 3apaHee 33/IaHHOTO HAIPaBJIEHHs - B JAHHOM CIIydae BIOJIb JIMAroOHaJIM KUPJIHAHOTPAMMBI.
OCHOBHBIM aHAJTM3UPYEMBIM NapaMeTpoM NMpOoQHIIs IPKOCTH SBISETCS HaIW4YHMe BHICOKOYACTOTHOW COCTaBIISIO-
el Ha JaHHOM Tpaduke, ITOCKOJIBKY €€ HaJIMUYUe CBUAETEILCTBYET O PABHOMEPHO IIMPOKOH KOPOHE CBEUYCHUS,
YTO yKa3bIBa€T HA YIOPSAOUYECHHYIO HE3arps3HEHHYIO CTPYKTYPY KHJIKO(a3HOTO 00BbeKTa.

BeiBoabl. 1. Meto u3MepeHuit, peycMaTpUBaIOIMN TT0JTydeHHe N300paskeHNni ra30pa3psJHOro cBede-
HUS KUAKO(A3HBIX 00BEKTOB, MO3BOJAET MOIYYNTh HHTETPAIBbHYIO OLEHKY CBOWCTB U COCTOSIHHS BOABI, KOTO-
pas B IaJbHEHIIEM MOMKET CIYXXHUTb OCHOBOW Ul BBIIOJIHEHUS] KAUECTBEHHOTO aHAIM3a, TaK M JUIs KOJIW4Ye-
CTBEHHOI OLIEHKH XapaKTEPUCTUK BOABI.

2. llpennoxxeHHbI B paboTe aBTOMATH3MPOBAHHASI METOAWKAa 00pabOTKH M300pakeHUN Ta30pa3psaHOTO
CBEUCHUS BOJBI U TIO3BOJIIET B CYIIECTBEHHOI CTEIIEHN YCTPAaHUTh HEAOCTATKH METO/a U3MEPEHUI, 3aKIIF0Uato-
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myecs B YyBCTBHTEILHOCTH MeToJa K HEMH()OPMATUBHBIM BIIHMSIOLIMM NapaMeTpaM OKpY’Karolled Cpeabl U B
CJI0’KHOCTH TOJIyY€HHsI KOJIMYECTBEHHBIX OLIEHOK.

3. INomxyueHHas B pe3ynbTaTe SKCHEPUMCHTAIBHBIX MCCIECIOBAHUN OOJBIIOrO KOJMUYECTBA 00pa3IoOB pas-
HOOOpa3HBIX THUIIOB BOJ 0a3a KHUPIMAHOTPAMM MOATBEPXKIACT BOCIPOM3BOANMOCTD PE3YIbTaTOB H3MEPECHUH
JAHHBIM METOZIOM M MO3BOJISIET BRIIIOIHATH KOJIWYECTBEHHBIN M KaUECTBEHHBIH aHAIN3 SKCIEPHMEHTAIBHBIX 00-
Pas3moB [0 CPaBHEHHIO C 3TAJIIOHAMHU.
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PO3PAXYHOK TA TOCIKEHHSI CACTEMH ABTOMATHYHOI'O KEPYBAHHA
BUJOBYBHUM KOMBAUHOM Y PEKUMI CTABUJII3ALII TIOTY?KHOCTI
EJIEKTPOJABUI'YHA ITIPUBOAY PI3AHHSA

Beryn

Hapasi icHye mpoOiemMa gacTHX TEpeKHIIB eNeKTpoAaBUryHiB npuBoaiB pizanas (E/I1P) BugoOyBHHX KOM-
0aifHIB Ta CHCTEMaTHYHOTO NIEPETPiBY iX 0OMOTOK CTaTOPIB i3-32 MEPIOAWIHOTO MEPEBUIICHHS (DAKTHIHOI BEIIYH-
uH iotyxkHocti EJIITP 1i criiikoro 3HadeHHs. [IpoOiema Mae Miciie depe3 HEMOKITHBICTh IIPOTHO3YBaHHS HEOOXi -
HOTO 3amacy 3a notyxuictio EJIITP st BHCOKOYAaCTOTHHUX CKJIa0BHX HaBaHTA)XCHHS Ha Bally ABHUTYHIB IPHBO/IIB
pi3aHHs. AJe HE B OCTaHHIO Yepry BHIIEOIMCaHI HETaTHBHI SBHIIA OB’ s3aHi 13 HESKICHOIO CTa0LIi3allEI0 TOTYXK-
Hocti EJITTP cuctemoro aBTOMAaTu4HOrO KepyBaHHs. HacminkoM 3a3HaueHol mpoOiieMu € 301IbIICHHS Yacy Mpoc-
TOI0 KOMOaliHa, 110 PU3BOIUTH JIO0 BTPATH HOTO CEPEHBOI MPOTYKTHBHOCTI.

Ipu crabimizauii noryxuocti EJIIP BumoOyBHOro komMbaiiHa B aBTOMAaTHYHOMY PEXUMi 00 €KT KepyBaHHs
XapaKTepU3yEThCS MMiZBUIICHOI CKIaaHicTIO. [To-nepiie, BiH CKIIAIA€ThCsl i3 YOTHPHOX CKIAJHUX MEXaHIYHUX Ta
€JIEKTPOMATHITHUX CHCTEM, IO TICHO B3a€EMOJIIOTH MK COOOIO: ENIEKTPOJBUIYHA Ta PEIyKTOpa MPUBOAY MOAadi,
BKJIIOYAIOYH PYILiil Ta JKOPCTKUI TATOBUH OpraH, Kopiyca KoM0OaiiHa, BUKOHABUOTO OpraHa, peIyKTopa i eleKTpo-
JIBUT'YHA TIPUBOJY pi3aHHs. [lo-apyre, 3MiHa 30yproBabHOTO BILUIUBY, 3 SIKMM 3/i{CHIOETBCS] PETYIIOBaHHS, IPH3-
BOJIE€ /IO 3MiHHM CTaTUYHOI XapaKTEPUCTUKH BMKOHABUOTO OpraHa, a came — KyTa ii Haxwiry. [lo-TpeTe, mBUAKICTH
nogavi komOaifHa 3a/1a€ MBUIKICTH 3MIiHU Y Yaci 30ypIOBaIbHOTO BIUTUBY, SIKMM € HU3bKOYACTOTHA CKJIAJ0BA OITip-
HOCTI BYTUUIISL pi3aHHIO. Y TakWX CHCTEMax aBTOMATHYHOIO KEPYBaHHS, YCKJIaJHEHHX HASBHICTIO 3BOPOTHOTO
3B’SI3KY 31 3MIHHUM KOE(IliEHTOM MiICUICHHS Y (YHKIIT 30ypeHHs Ta MPUCYTHICTIO 3MIHHOTO B IIMPOKOMY Jiiara-
30H1 KoedillieHTa MiJICUICHHS OHI€ET 31 CKIIaIOBUX JIAHOK 00’ €KTa KepyBaHHs (Tak0oXK y QYHKIIT 30ypeHHs), 0c00-
JIMBO TOCTPO CTOITh MUTAHHS CTIMKOCTI CHCTEM Ta SIKOCTI IMPOTIKaHHS NEePEXiAHUX MPOLECIB.

OcraHHi 10CATHEHHSA

OpHIM 13 peXUMiB poOOTH, SKi MATPUMYIOTh CydacHi cucteMu aproMaTrndHoro kepyBanHs (CAK) BunoOys-
HUMH KoMOaliHamH, € cTaOiimi3alisi HOTYKHOCTI, III0 CIIOKUBAETHCSI HAHOLIBII 3aBaHTAXXEHUM €JIEKTPOABUT'YHOM
NPUBOJIB pi3aHHs, i3 3a0e3MeYeHHAM CTiiKol poOoTH KOMOaliHa 3a YMOBH 3MIiHH MIIJHOCTI PYHHIBHOTO MacuBy.
Criiikicts poboTi KOMOaiiHa 3a0e3reuyeThcsl PEryIIOBaHHAM MIBUAKOCTI 3MIHHM Yy Yaci KEpyH4oro CHrHaly y
¢dyHKIii BenmmauHU BigxwieHHs (aktuaHoi notyxHocTi E/ITIP Bix 1i cTifikoro 3HaueHHs [1]. Ane, sik 3acBiquuB
JIOCBiJ eKcIiTyartanii BU0OyBHUX KOMOalHIB y pealbHUX YMOBax, lLie He 3arobirae yactuM nepexunam EJITIP
BUJIOOYBHMX KOMOAlHIB Ta CHCTEMaTHYHOMY NEperpiBy 0OMOTOK CTaTopiB.

OcHoBHMIT MaTepiaJ 10cTizkeHb

3 meroro nocmimkenHs nepexigaux nporecis B CAK moryxnictio EJIIP Buno6yBHoro kombaiina YK300
BUKOpHCTaHA iMiTariiiHa Moeb 1i€l cuctemu (puc. 1).
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