VJIK 677.017.4

Hcnoab30BaHue HEYETKUX METOAOB AJs OIICHKHU KJIacCa YUCTOTHI IPIKH.

(KocTpoMcKkoii rocy1apcTBEeHHbIN TEXHOJIOTHYEeCKNH YHUBEPCHUTET)
Kunpuna JI.IO., Cmupnosa C.I'.

(KocTpomckoii rocyaapCcTBEHHbIH TEXHOJIOTHICCKUI YHUBEPCHUTET)

Pa3pa60TaHa MCTOAWKA aBTOMATH3HUPOBAHHOI'O OIPCACIICHUA KJIaCCa YH-
CTOTHI IIPAKU. Hpe):[nomeHa (bOpMaJ'IBHaSI MOICJIb IMpoLecCa OIMPCACIICHUA KJIaCCa
YUCTOTHI IIPSKU T10 ee BHCIIHCMY BHUY, CO3JaHHAs Ha 0aze TCOPHUHU HCYUYCTKUX
MHOJKCCTB, KOTOpasad YUYUTHIBACT KOJIHYCCTBO MU MHTCHCHUBHOCTH IO KaXKIOMY U3
HanOoJjiee 3HAYMMBIX BHUIOB ITIOPOKOB. OnpeneneHa 3aBUCUMOCTb COBMCCTHOI'O
BJIIMAHUA PACCMOTPCHHBIX ITOPOKOB IIPAKH HaA KJIACC YHMCTOTBI U YCTAHOBJICHBI
YHUCJIIOBBIC HHTCPBAJIbI, IMO3BOJIAOIIUC KOJIMYCCTBCHHO OICHHBATL BJIMAHUC JIC-

(1)€KTOB IMPAXKU Ha KIIACC YUCTOTHBI, YTO YUYUTHIBACTCS IPHU OLCHKC COPTa IIPSKU.

MGTOIII/IKa ABTOMATU3HWPOBAHHOT'O OIIPCACIICHHUA KJIaCCa YU CTOTHI IIPSAKH,
@OpMaﬂbHa}I MOACJIb, TCOPHUA HCUCTKNX MHOXCCTB, BJIMAHUC I[G(b@KTOB IIPsKA HA
KiI1aCcC YHCTOTHI, I/IH(i)OpMaHI/IOHHaSI CUCTCMA OLICHKH KadCCTBa IIPsAKH, CUCTCMaA

TCXHUYICCKOI'O 3pCHH.

OCHOBHBIM BHJIOM TEKCTUIBHOTO IMPOM3BOJICTBA SABIAIOTCS TKAHH, Kaye-
CTBO KOTOPBIX 3aBHCHUT OT KaUu€CTBa UCXOJHOTO ChIpbsi. OCOOEHHO 3TO OTHOCUTCS
K TKaHSIM U3 HaTypaJIbHBIX BOJIOKOH, IJIe¢ KAYECTBO TKAHEW OMpeAessieTcss Kade-
CTBOM Hpsiku. Handne mopokoB U COPHBIX IPUMECEH B MPSKE OCIOKHSAET TEX-
HOJIOTHYECKHI Tpoliecc mepepaboTKM ee B TKauyecTBE, 4acTO TPeOyeTcs MOmoJi-
HUTEIbHAsT 00pabOTKa TKAHHU, YMEHBIIAETCS BBIXO] MTPOIYKIIUHA U YBETUINBACTCS
e€ cebecroumocTh. KpoMe TOro, mopoku v mpuMecH, 3apabOTaHHBIE B TMpPSIKE,
YXYIIIAOT HE TOJIbKO €€ KayeCTBO, HO 3aTeM NEpPEeXOJsAT B U3JENUs, TKAaHU U

TPUKOTAXK, 00pa3ys Ha HUX Ae(EKThI, yXy/lllasi BHEIIHUA BUJ TOTOBBIX U3JICIUN.



B coBpeMeHHBIX YCIOBUSX OJHUM U3 PHIYArOB PEryJUPOBaHMS KayecTBa B
TEKCTHUJILHOW MPOMBIIIJIEHHOCTHU SIBJISIETCSI TTOJIMTUKA B 00JaCTU KOHTPOJISI Kaye-
CTBa BBINTYCKaeMOU MPOIYKIIUHU, KOTOpasi MPeAyCMaTPUBAET COBEPILICHCTBOBAHHE
METOJIOB OIEHKH Ka4eCTBa XJIOMYATOOYyMaKHOU MPSKKA B COOTBETCTBUU C TpeboO-
BaHUSIMU MEXIYHAPOIHBIX U OTEYECTBEHHBIX CTAHIAPTOB.

B cooTBeTcTBUMU ¢ COBpEeMEHHBIMH TPEOOBAHUSIMH UYMCTOTA XJIOMYATOOY-
Ma)KHOM TIPSKU ONIPEICIISIET KIIACC MPSIKU.

Uuctory XJI0M4aTOOYMaXKHOM TIPSIKU OMPENEISIIOT HHCTPYMEHTAIBHO.
Mertopsl ornpesneneHus MOPoOKOB U Kilacca MO BHEUTHEMY BHUY XJIOMYATOOyMaiK-
HOM M cmemaHHOW mnpspku persiameHtupoBanbl ['OCT 15818-70[1] u I'OCT
10208-74 [2].

I'OCT 15818-70 ycranaBivBaeT METOJ OMpPEACICHMS Kiacca XJIOM4aro-
OYMa)KHOM MPSIKH 1O BHENTHEMY BUJY, TIPEAYyCMAaTPUBAIOIINI CpaBHEHHE TIPSIKH,
HAMOTaHHOM Ha JJOCKY KOHTPACTHOTO IIBETa ¢ (POTOATATIOHAMU.

IIpouiecc ompenenenus knacca npsoku B coorBetcTBUM ¢ 'OCT Moxker

OBITH MPEJICTABIICH MOJICNIBbIO «KakK ecTh» B HoTanuu |IDEFO (pucynok 1).
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Pucynok 1. Monenb «Kak €CTh» BU3yaJIbHOTO KOHTPOJIS KAYECTBA MPSHKU



OueHka BHEHIHMX CBOMCTB MpPsDKH, PaclpOCTpaHEHHas Ha OOJBIIMHCTBE
OTE€UYECTBEHHBIX TEKCTHJIbHBIX MPEANPUITHH, MPOU3BOIUTCS dKcriepTamu. Takoit
MOJXO0JT HE YHUBEPCAJIEH, T.K. COIPOBOKIAETCS OOJBIIMMU 3aTpaTaMd BPEMEHH,
MaTepHalioB, py4HOI0 TpyAa; TpeOyeT OpraHu3alii COOTBETCTBYIOIIMX YCIOBUHN
IUIsl TIpoBeieHusl AKcnepTusbl. Ho riaBHBIN HENOCTATOK — CYOBEKTUBHOCTH I10-
Jy4aeMbIX pe3yJbTaTOB, 3aBUCALIMX OT YEJIOBEUYECKOro (hakTopa, KBaIu(pUKauu
COTPYAHHUKOB, YYACTBYIOIIUX B DKCIEPTU3E, CO BCEMU BBITEKAIOUIUMH U3 3TOTO
HEraTUBHBIMU MOCJIEICTBUIMHU.

Kpome Toro, ananu3 uHdopmaiuu, noctynarouei K cnenuaiiucTy oTaena
KOHTPOJISl KayecTBa M3 JJaOOpaTOpUU BechbMa 3aTPYJHUTENCH, TaK Kak pe3ysbTa-
Thl 3aMTUCBHIBAIOTCS B OTJEJIbHBIC KYPHAJIBI MO Ka)XJA0My o0Opasily, ¥ MHOTO Bpe-
MEHHU TPATUTCS TOJBKO Ha MOUCK HeoOxoaumon mHpopmaruu. [ToaTomy B naH-
HBIi MOMEHT Ha NPEINPUSATUAX YIpPaBICHUE KAY€CTBOM ChIPbS W TKAaHU OCY-
HIECTBJISIETCA HE Ha JOJKHOM YPOBHE.

VYCcTpaHuTh HEAOCTATKHU CYLIECTBYIOIIETO MOAX0/1a TOMOXKET pa3padoTKa U
BHE/JIpEHUE HMHPOPMAIIMOHHOM CHCTEMBbl OLEHKHM KadecTBa IMpsDKHU, KOTopas
JOJDKHA BKJIIOYATh MPOLEAYPY ABTOMATHYECKOTO OINPEAEIICHHs] Klacca YHCTOTHI
npsbku. Torja npoiece aHajln3a BHEUIHETO BUJIA MPSKU MOXKET ObITh IPECTaB-

JICH MOJICIIBIO «KaK JOJIKHO OBITHY» (PHUCYHOK 2).
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YUCTOTHI MPSKU



B cooTBeTcTBHU € 3TON MOJAETHIO POJIB TAOOpaHTa CBOJIUTCS K MIOATOTOBKE
oOpasna, a ooHapyxeHue AeeKTOB, UX UACHTU(DUKALNIO, TOJICUET U COXpaHe-
HUE Pe3yJbTaTOB aHAIKM3a BHITIOIHIECT HH(PpOpMAIIMOHHAs CUCTEMA.

Jlisg peanuzanuy mpearaéMoi MoAenud HeoOXOAWMO pa3paboTaTh MpO-

IPAMMHO-aNIapaTHbI KOMIUIEKC, BBIIOJHSIOIINN PEIICHHUE CIIEIYIOMNX 3a/1a4:

o oOHapyskeHus 1e(PeKToB,
o UX pacro3HaBaHue,
J OTIpe/IeTICHNs Kilacca YHCTOTHI MPSKU MO pe3yabTaTaM MPOBEJCHHOTO Ha

IpeabIIyIIeM dTarne UCCiaeJ0BaHUN 00paslia.

[Ipyu coBpeMEHHOM ypOBHE Pa3BUTHUS U PACHPOCTPAHEHHSI CUCTEM TEXHU-
yeckoro 3peHus (CT3) pemenue 3aga4 oOHApYKEHUS W pacrio3HaBaHUs Jedek-
TOB HE JOJDKHO BBI3bIBATH 3HAUUTENBHBIX 3aTpyJHECHUN. B TO ke Bpems ompee-
JIEHWE KJlacca YUCTOThI 1o monydeHHbIM CT3 pesynbrataM NpenBapuTEIbHOTO
uccienoBaHus o0pasiia sSBIsSeTCS HETPUBUAIBHON 3a/a4eil, MOCKOIbKY B HOpMa-
tuBHbIX MaTepuanax (I'OCT) HeT ¢popManbHBIX pEKOMEH AWM JIJISl BHITIOJIHEHUS
ATOU MpPOLETYPHI.

ITo I'OCT omnpenenenne kiiacca YUCTOTHI MPSKH OCYIIECTBISETCS IO Clie-
ITYIOIIUM MPaBHJIaM:

«dns mpspxu kmacca A momyckaercs HeOOoJIbIIOe KOJIMYECTBO Y3€JIKOB U HE
NOMYyCKAalTCsl yTOHEHUs W yrtonmeHusa. g npsbku kinacca b gomyckaercs
OombIiee, YeM IS PSIKHU Kilacca A, KOJIMYECTBO Y3€JIKOB U HEOOIbIIIOe KOJIUYe-
CTBO YTOJIICHUN W YyTOHECHUH. 15 mpsku Kiacca B konn4decTBo U pa3mep y3en-
KOB, YTOJIIIEHUH, YTOHEHHI, COPUHOK MOCJIE€I0BATENILHO YBEINUUBAOTC» [1].

[ToHATHO, YTO TakOe ONMMCAHME HE MOXKET CTaTh OCHOBOM IS aHAIN3a,
MIPOBOJIUMOTO C MOMOIIBIO MPOrpaMMHOT0 obecrieduenus. JlaHHbIi MeTom TpeOy-
eT popMaTu3aIuH.

[TockonbKy Ipu OMPENEICHUH KJIacca YUCTOTHI IPSKHU IKCHEPT ONEPUPYET
B OCHOBHOM Ka4€CTBEHHBIMH IMOHSTHSIMH, 11€1€CO00pa3HO MCIOJIb30BaTh MaTe-

MaTUYECKHUM amnmapaT TEOPUU HEYETKUX MHOXKECTB. [Ipepnmaraembiii moaxon siB-



JsieTCsl, MO CYTH JieNa, albTePHATUBOM OOIICIPUHSATHIM KOJIMYECTBEHHBIM METO-
JlaM aHayin3a U O0BEKTOB, U cucteM. OH JaeT NPUOIMKEHHBIE, HO B TO K€ BpeMsi
s PekTrBHBIE CHOCOOBI OMHCaHUsi OOBEKTOB, HACTOIBKO CJIOXKHBIX M IUIOXO
OMPEICNICHHBIX, YTO OHU HE TOJJIAIOTCS TOYHOMY MATEMAaTHUYECKOMY aHaJu3y.
Teopetndeckue ke OCHOBaHUS JAHHOTO MOAXOJa BIOJIHE TOYHBI U CTPOTH B Ma-
TEMaTUYE€CKOM CMBICJIE U HE SIBJIIOTCSA CaMU MO ce0e UCTOUYHUKOM HEOIpeAesIeH-
HOCTH. B Ka)kJIoM KOHKPETHOM CJIy4ae CTEIEeHb TOYHOCTH PEIICHUS MOXKET OBITh
corjlacoBaHa ¢ TpeOOBaHMIMU 3aJ]a4M U TOUHOCTHIO UMEIOIINXCS JaHHBIX [3].

OcHOBOM nJ1s TpeasiaraeMbIX Jajee aHAIUTUUYECKUX 3aBUCUMOCTEH BIIMSI-
HUS TIOPOKOB MPSDKK HAa KJIACC YUCTOTHI CTAIM PE3YIbTaThl SKCIEPTHOTO OIpoOca,
IPOBEJICHHOTO B paboTe [4].

Cnernmanucrtamu Obljia MPOBEJACHA DKCIIEPTHU3a BHEIIHEr0 BHUJA OJIMHA-
KOBBIX OOpa3IoB MPsHKKA JBYX BHUOB: XJOMYATOOYMaKHOU Kpyd&€HOU 36x2
TeKC W MHeBMOMexaHuueckoil 44 tekc. Ilpsrka oneHuBanach 3KCIEPTOM IO
I'OCT 15818-70 nyrem mojacuetra mOpokoB. J[aHHbIE MCHIBITAHUN TpPEaCTaB-
JIeHbl B Ta0aure 1.

B [4] Taxke mpeanpuHUManach MOMbBITKa (OpMaIu30BaTh MPOIECC OMpe-
JICJICHHsI KJIacCa YUCTOTHI, HO aBTOP aHAJIM3HPOBAT TOJBKO KOJIHYECTBO Nedek-
TOB Ka)JI0T0 BHJIa, M, CAMOE IJIaBHOE, HE YCTaHABJIMBAJ 3aBUCUMOCTh MEXKIY Ka-
YECTBOM IMPSDKU M HAJTMYUEM B 00pasiie OJTHOBPEMEHHO U y3JI0B, U YTOHEHUH, U
YTOJIIICHUM.

[Ipu ompeneneHun Kjacca YHUCTOTHI MPSKU HAZLO YYUTHIBATH HE TOJIBKO
MHTEHCHBHOCTH Je()EeKTOB (KOIMYECTBO Ha oOpaselr), HO U BEIWYUHY (pa3mep)
TaKUX MOPOKOB KaK Y3JIbl, YTOJIIECHUS U YTOHEHUS.

UtoOBl 0XapaKkTepu30BaTh BIUSHUE ATUX MapaMETPOB HA KAYECTBO MPSKU

6YI[CM HCIIOJIB30BATh MCTOAbI, OIIPCACIICHHBIC Hal HCYCTKUMHN MHOKCCTBAMM.



Tabmuua 1. Pe3ynbraThl 3KCIEpTU3bl BHEIIHETO BUA XJIOMYaTOOYMaKHOM Ipsi-
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HpI/IMeHHH 0603Ha‘—IeHI/I${, INPUHATBIC B HCYCTKHUX MCTOAAX, HMHTCHCHB-

HOCTh J1€(eKTOB (KOJMUYECTBO MOPOKOB Ha 00pa3el]) MOKHO KiIacCU(UIIMPOBATH,



Kak Buicoxyro, Cpeonioro unu Hu3kyro, TOCKOJIbKY MOJ00HAsE TEPMUHOJIOTHS Ya-
II€ BCErO HCIOJIB3YETCs CIEUUATUCTaMU JUJISl XapaKTEPUCTUKU 3TOTO CBOMCTBA.
Benuuuny (pasmep) nedekra MOKHO OTHECTHM K OJHOM U3 TpeX KaTeropuid:
bonvwas, Cpeonss unu Manas. Takol moaxo J1ajl BO3MOXXHOCTb KOJUYECTBEH-
HO YCTaHOBUTH 3aBUCHUMOCTb KaTETOPUU KauyecTBA MPSKU OT JBYX BBIIICHA3BaH-
HBIX [TAPaMEeTPOB.

B pesynbrate aHanm3a mojJydeHHbIX OLIEHOK MOYKHO OIMpPEAeNUTh PYyHKIUU
NPUHAUIOKHOCTH fig (1=1+3) [uid KaxIoro u3 TPEX YKa3aHHBIX MOPOKOB,
CTaBsAlIME B COOTBETCTBUE KAXKIOMY 3HAYEHUIO 0a30BOM MepeMEeHHOMN
d(oTKIOHEHHIO BETMUMHBI Ie)eKTa OT CPETHEr0 3HAUCHUS JUaMeTpa HUTH) 3Ha-
yenue u3 uHTepnana [0,1]. Ilpuuem, 3Hauenue uig =0 COOTBETCTBYET HAMITyYIIIE-
My TOKa3aTesto (OTKJIOHEHHE OT AMaMeTpa HUTU OTCYTCTBYET WUJIU SIBJSIETCS He-
3HAYMMBIM), 3HaUYEHUE U j¢ =1 COOTBETCTBYET HAMXYAIIEMY MOKa3aTeto (OTKIIO-
HEHHUE TIPEBBIIIACT JOIMYCTUMOE 3HA4YCHUE), a 3HaUeHHe Lig u3 uHTepBana (0,1)
COOTBETCTBYET CPEHEMY YPOBHIO.

JUig y3710B (LIMIIEK) aHAJUTHUYECKas 3aBUCUMOCTb, ONPEIEIIAoNnias BeIu-

quHy nedeKTa, Kak Manas, cpeoHss, 00abuias UMeeT CASIYIOIINI BUT:

0, eciu d <140%

dl'llgo . eciu 140% < d < 250% (1)

1, ecim d < 250%

Hag =

I'padudeckoe coorBeTcTBHE PYHKIMHN MPUHAIICKHOCTH MPEICTABICHO

Ha pUCYHKe 3.
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Pucynok 3. I'padux GpyHKIMM MpUHAIICKHOCTH HEYETKOM MEPEMEHHON BeNY -
HBI y3JI0B

[Tono6HBIM 00pa3oM MOKET ObITh ompejaeneHa GyHKUUS MPUHAIICHKHO-

CTH 4k, CTABSIIAsl B COOTBETCTBHE Ka)XJIOMy 3HAYCHUIO 0a30BO# mepeMeHHon K

(uHTeHCUBHOCTH JedekTa) 3HaueHue u3 unrepsaia [0,1]. 3aBucumocts, onpene-

JISTIOIIAsT XapaKTePUCTUKY Lak, Kak Huzkyio(0), cpeodnioro, evicokyro(1l) B 3aBUCH-

MOCTH OT KOJIMYCCTBA ,He(i)eKTOB JaHHOT'O BHJa UMCCT CJIGI[YIOHH/Iﬁ BU:

0, ecwm k<4
Uy = % eciu 4<k <8 (2)
1 ecu k>8

“

I'paduk t4¢ mpencraBiieH Ha pUCYHKE 4.
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Pucynok 4. I'paduk pyHKIMN OpUHAAJIEKHOCTH HHTEHCUBHOCTD y3J10B



B pe3synbpraTe aHanm3a o0pas3loB, OLICHOK, BBHICTABIEHHBIX dKCHEPTAMHU, U

COOTBETCTBYIOMUX (OTOITAIOHOB, (DYHKIUA i1, OTOOpa)Karolasi BIUsIHUE TTOPO-

Ka y3JIbl, MOXCT OBITH onpcaciicHa Mo BIMAHHUIO MHTCHCHBHOCTH W BCIMYMHBI

nedexra, s ATOM Ienu Oblla cocTaBlieHa Tabiuila 2, 3ajarolias periaroime

MpaBuUIIA.

Tabnuua 2. OnpeneneHue BIUSHUSA TOPOKA y3Jbl HA KJIACC YUCTOTHI MPSKU

Benuuuna nedekra, 1y | UnTencuBHOCTD nedexra, tuy | Bnusnue nedekra, 14
Maras HU3Kast HE3HAYUTEIIbHO
Maras cpenHsis HE3HAYUTEIIbHOE
Maras BBICOKas JIOITYCTUMOE
cpeaHss HU3Kast HE3HAYUTEIILHOE
cpeaHss CpenHsis JIOITYCTUMOE
cpeaHss BBICOKas 3HAYUTEIbHOE
OombI1I0€ HU3Kas 3HAYUTEIBHOE
OombI1I0€ cpeaHsis 3HAYUTEIBHOE
GOJIBIIIOE BBICOKas 3HAYUTEIBHOE

AnanornynsiM oOpazoM Oblia ompenesieHa (YHKIUU MPUHAIICKHOCTH

IJIA OOCHKHW BJIMAHUA ITOPOKA YTOJIMICHUA HA KJIACC YHUCTOTBI IIPSKHU L,

I[J'IH YTOJ'IHIGHI/Iﬁ AHAJIIMTUYCCKAsA 3aBUCUMOCTD, OIIPCACIIAIONIASA BCIIMUNHY

nedexra, Kak mManas, cpeoHss, 60abuas AIMEET CICTYIOMUA BU/T;

-

Hog =

e€ rpaduK - Ha pUCYHKeE 5.

0,
d-30

1,

eciu d<30%
eciu  30%<d<60%,

eciu d>60%
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Pucynok 5. I'paduk GdyHKIIMM TpUHAIIEKHOCTH HEYETKON TEPEMEHHON BEJIMYU-
Ha YTOJILIEHUA

OYHKIUS PUHAIICKHOCTH Lk IS YTOJIIEHUN TPEJCTaBIeHA CIICIYIO-

UM 00pa3om:

0, eciu K<3
Loy = %, ecmu 3<k<8, (4)
1, eciu k>8

rpaduyueckoe MpeACTaBICHUE Ha PUCYHKE 6.
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Pucynoxk 6. I'paduk GyHkmmm npuHa Ie:KHOCTH HEYETKOW IIEPEMEHHON UHTEH-
CHUBHOCTb YTOJIILICHUN



Ilo anamorum c OIPCACIICHUECM BJIIMAHHA Y3JIOB Ha BHCIITHUI BUJ IIPSAKH

U1 Takoro aedexra, Kak YTOJIIEHHS COCTaBlIeHa TaOiuma 3, MO3BOJISIOIIAS

YCTAHOBUTDL BJIMSAHUC YTOJ'IH_[CHI/Iﬁ Ha KJIaCC YUCTOTHI IIPSIKH.

Tabmuia 3. OnpeneneHue BIUSHUS MOPOKA YTOJIIIESHHS Ha KJIACC YUCTOTHI Mpsi-

KU
Benuuuna nedekra, 1y | IHTeHCUBHOCTH AedeKTa, Lok Bnusuaue nedekra, 1
Majas HU3Kas HE3HAYUTEIIHLHO
Majas cpeaHsis JIOTTYCTUMOE
Majas BBICOKAs JIOTTyCTHUMOE
cpeaHsis HU3Kas JIOTTyCTHUMOE
cpemHsis cpenHsis JIOTTYCTHUMOE
cpemHsis BBICOKAs 3HAYUTEIIBHOE
OoJibIIoe HU3Kas 3HAYUTEIIBHOE
OoJbIIoe cpenHsis 3HAYUTEIIBHOE
OombI110€ BBICOKAs 3HAYUTENBHOE

C HOCJIbO OICHKHU BJIMAHHWA BCIIMUWMHBI YTOHCHHA HA KJIACC YHMCTOTHI IIPSKU

nojiyueHa (QYHKIHs MPUHAIJICKHOCTH [f3g, KOTOpas 3aJaeT 3HAUCHHE MEepPEMEH-

Hoii d u3 uarepsana [0,1]. AHanuTHYECKas 3aBUCUMOCTh MMEET CJICAYIOIINUN BU/I:

Hzg =

0, eciu d<35%

d-35

TR ecmu  35%<d <60%, ®)

1, eciu d>60%

rpadudeckoe MpeACTaBICHHUE - HA PUCYHKE 7.
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Pucynok 7. I'paguk npuHaasIexKHOCTH HEUETKOW MEPEMEHHON BeIMYMHA YTOHE-
HUS

CDyHKIII/IH MMPpUHAOJICKHOCTHU U3, OIPCACIAIONIAA BIIMAHHUC KOJIUYCCTBA

YTOHEHUH B 00pa3iie UMEET CIICAYIOMINA BU/I;

0, em k<3
U, = ? em 3<=Kk <8 (6)
1 e k>8

I'paduueckoe cooTBeTcTBHE (DYHKIIMU MPUHAIICKHOCTH HEUYETKOM mepe-

MEHHOW MHTEHCUBHOCTb YTOHEHUI MPEICTABICHO Ha PUCYHKE 3.
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Pucynok 8. I'paduk npuHAIC)KHOCTH HEUETKOM TIEpeMEHHON HHTCHCUBHOCTD

YTOHEHHUM.



OyHKIHUS L3, OTOOpaXKarolas BIUSHHUE MOPOKA YTOHEHHs, MOXKET ObITh
ompejiesieHa MO BIUSHUIO MHTEHCUBHOCTU W BEJIUYUHBI AedeKTa, I dTON 1enu

ObLIa cocTaBiieHa Tabnuia 4, 3a/1aromias penaronye npaBuia.

Tabnuua 4. Onpenenenue Kiacca YACTOTHI IO BUAY MOPOKA YTOHEHHUS.

Benuuuna nedekra, sy | UaTeHCUBHOCTD AedekTa, i3, | Bausuue nedexra, s
Majas HU3Kas HE3HAYUTEIILHO
Majas cpeaHsis JIOTTyCTHUMOE
Majas BBICOKAs JIOTTyCTHUMOE
cpeaHsis HU3Kas JIOTTyCTHUMOE
cpemHsis cpenHsis JIOTTYCTHUMOE
cpemHsis BBICOKAs 3HAYUTEIIBHOE
OoJibIIoe HU3Kas 3HAYUTEIIBHOE
OoJbIIoe cpenHsis 3HAYUTEIIBHOE
OombI110€ BBICOKAs 3HAYUTENBHOE

Brnusinue Bcex BUIIOB Je(pekTOB (MOPOKOB) Ha KJIACC YUCTOTHI B HCCIIETye-
MOM 00pa3iie MOKHO KJIacCU(PUIIUPOBaTh, Kak Hesnauumenvroe, /Jonycmumoe
3nauumoe. Y craHoBieHHble 3aBUcuMocTH (1) - (6) u pemaromiue npasuia, Mo3-
BOJIUJIU OMPEACIIUTh AHAIIUTUYECKYI0 3aBUCUMOCTh COBMECTHOTO BJIMSIHHUS TPEX

PaCCMOTPEHHBIX MMOPOKOB MPSIKU HA KJIACC YUCTOTHI CIECTYIONIIM 00pa3oM:

M=¢ (u1, 2, 13). (7)
Ecnu xaxmas TMHrBHCTHYECKas iepeMenHas 4 (1=1+3) onpenereHa Kak:
0 - He3HAuUTEN HHO
u; =4 0,1 - nomyctimo (8)
1 - 3HayMTeNBH O

TO 3aBUCUMOCTHh COBMECTHOT'O BJIMSHHUS TPEX PACCMOTPEHHBIX MOPOKOB MPSKUA HA
KJ1acc YuCTOTHI (M) MOXET OBITh OIpeelicHa aHAJOTHYHO W TIPEJICTABJICHA Clie-

TYIOIINM 00pa3oM:




3
M =110~ 1) (©)
1=1
C ydetom Qopmynsl 9, ObLIM MOJYYEHBI MHTEPBabl 3HAUYCHUU M, COOT-

BETCTBYIOIIME Pa3IMUHBIM KJIaccaM YUCTOTHI Npsiku. OHU TpeCTaBIeHbI B Ta0-
e 5.

Tabnuua 5. atepBainsl 3HaueHnit M 1u1st onipeenieHns Kiiacca YUCTOThI PSIKU.

OyHKIUSA NPUHAJIEKHOCTH BETUYUHBI
Knacc ynctorsl
COBMECTHOTO BIIUSIHUS IMOPOKOB, M

[0,5-1] A
(0,125 - 0,5) b
[0-0,125] B

[lonyyennsle QyHKIMOHANBbHBIE 3aBUCUMOCTH (1-6) MO3BOJNSAIOT KOJIMYE-
CTBEHHO OLIEHMBATh HETATUBHOE BIUSHUE TAKUX N€(EKTOB KakK, y3JIbl, YTOHCHUS
U YTOJIIIEHUs] Ha BHEIIHUN BUJ NPSKU U TaKUM 00pa3oM ONpeAessiTh €€ Kiacc

YHUCTOTHI, YTO MOXKCT OBITH MCITOJIE30BAHO TP OOCHKEC COPTAa IIPAKH.

BuIBOaBI

1. YcTaHoBII€HO, YTO HanOoJIee MEPCIEKTUBHBIM ISl OOHAPY>KEHHSI TTIOPOKOB
BHEILIHETO BHJIA MPSKU SIBISIETCS UCIOJIB30BAHUE CUCTEMbI TEXHUUECKOTO
3peHHUs C COOTBETCTBYIOIIUM MPOTPAMMHBIM OOECIIEYEHUEM, a JIJISi Ompe-
JISNICHHsI KJIacca YUCTOTHI MPSDKU 1€IecO00pa3HO UCIOIb30BaTh MaTeMa-
TUYECKHI amnmapaT TEOpUH HEYETKUX MHOMXKECTB.

2. Pa3zpaboTana ¢hopmanbHast Mosienb, CO3jaHHas Ha 0a3¢ HEYSTKUX METOJIOB,
KOTOpasi MO3BOJISIET YUUTHIBATH KAK KOJMYECTBO, TAK U HUHTEHCUBHOCTH I10
KOKJIOMY BHUIY Je(eKToB (y3JIOB, YTONIIEHUNH U YTOHEHHUI) B Mpolecce

YCTAHOBJICHHUA KJIaCCa YHUCTOTBI IIPSKHU.



3.

HpezmoxceH IIOKa3aTcClib, MO3BOJISIOIIMM KOJIWYECTBEHHO OLICHMBAThH HEra-

THUBHOC BJIIMAHUC I[C(i)eKTOB IPsI’KAU HA YUCTOTY.
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