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Hacrosmusr  gucepTranmMoHEH — TpyX  ChIbpXKa
W3IION3BAaHH CHKpAIICHHs, YBOJ, IBAHAJIECET IJ1aBU, U3BOAH U
uuTHpana jurepatypa. OomusaT My obem e 161 cTpanuum, ot
KOUTO 8 CTpaHUIM M3M0JI3BaHa JinTepatypa. Bxirodenu ca 77
¢urypu u 19 tabmunu. lutupanara aurepatypa odoxsama 123
3arjaBusl.

JucepranoHHUAT Tpya € o0chaeH Ha 25.06.2025 r. Ha
3acelaHMe Ha KaTeJpeH CBhBET Ha KaTelnpa ,,MalIMHHO
WHXeHEPCTBO  KbM TexHnuecku akynteT npu FOrozanmageH
yHuBepcuteT ,,Heodut Puncku* — bnaroesrpazn.

[TyOnuynaTa 3amura Ha AUCEPTALMOHHUS TPY/I IIE C&
ceeron Ha 20.11.2025 roz. or 13.30 gaca B 3ama 339, YK Ne 1
Ha OTKPHUTO 3acelaHhe Ha HAYYHOTO XKYPH, OMPEIEICHO ChC
zamoBes Ne 2233/01.10.2025 rop. Ha Pexropa na FOro3zananex
yHUBepcuTeT ,,Heodur Puicku‘ B cheras:

Hayuno xypu:
notl. a-p MiBan MapunoB AmymxkeB — Oro3ananen yausepcurer ,,H.
Puncku® - bnaroeBrpan
not. n1-p Usenwn Paxuer PaxneB — FOrosomanen yauBepcurer ,,H.
Puncku® - bnaroesrpan
mpod. 1-p 3narunka MBanoBa Kaznauepa — TpakuiiCKu YHUBEPCHTET
— Crapa 3aropa
nom. n-p Paaka IlerpoBa AtaHacoBa — TeXHUYECKH YHUBEPCUTET —
Codus
nou. 1-p Kymuera ['eopruesa Unuesa — Tpakuiicku yHUBEpCUTET —
Crapa 3aropa



OBIIA XAPAKTEPUCTHUKA HA JMCEPTAIIMOHHMS
TPY]

OnpenenstHETO Ha KayeCTBOTO Ha TBHKAHHUTE IIJIATOBE
IPOU3THYa OT HApPaCTBAIIMTE W3HCKBAHUS KbM TEKCTHIIHHUTE
usaciima B CbBBPEMCHHOTO IIPOMHUIIJICHO IIPOU3BOJACTBO Ha
obnekso. B ycrnoBuaTa Ha rinobanu3upaHa MKOHOMHKA, BHCOKa
KOHKYpPEHIHS M OBP3000OPOTHH MOJHM IMKIHM, Ka4eCTBOTO Ha
M3IMOI3BAaHUTE MaTepHaId C€ TPEBPbHINAa B KIIOYOB (akTop 3a
raszapHaTa peajim3alus U NoTpeOuTeIcKaTa yA0BISTBOPEHOCT.

[IpemuHaBaHeTO Ha IUIATOBETE MEXIY  pa3jIMYHU
TEXHOJIOTMYHU 3BE€HA — TBKAYHHU, ANpPETypHH M IIMBAIIKH
MNpEeaATIpUATUA — HaJiara O6CKTI/IBCH, CTaHdapTU3NpaH 148
BB3MPOM3BOAMM  IOAXOJX 32  OIEGHKa Ha  KayeCTBOTO.
HeoOxomumocTTa OT €IHOPOIHOCT, CHOTBETCTBHE ChC 33JaJICHU
TMapamMeTPpH U MPEIOTBPATIBaHE HA TPOU3BOICTBEHH 3aryOH IIpaBu
CUCTEMUTE 3a BXOAAI KOHTPOJ KPUTUYHO BaKHU.

B nucepranmoHHMS TpyA ca pasrieaHH JBa METoJa 3a
OKa4eCTBSABAaHE Ha THKAHUTE IUIATOBE — HM3MEPBATEJIeH H
OpraHoJienTH4eH.  V3MepBaTeJIHUAT  METOA  H3MOJ3Ba
1a00paTOpHU M3NMHUTBAHMS 32 ONPECIITHE Ha PU3NKO-MEXaHUYHU
CBOICTBa C HOPMAaJIHO pa3mpelesieHue Ha pe3yJTaTuTe.
OpraHoJeNTUYHUAT METOJ CE€ OCHOBaBa Ha CETUBHOTO
BB3NpueMaHe Ha penku aedextu ¢ I[loacoHOBO pasnpexneneHue u
ce mpuIIara BbpXYy IsjIaTa mapTH/a.

BbpBexkaaHeTo M MOJABPKAHETO HAa CHCTEMH 32
yIpaBJIeHHE HAa KA4eCTBOTO IO MEXIYHAPOJIHU CTaHAAPTH, KaToO
ISO 9001:2015, nzucksa sicHO AepuHUPAHT 1 00OCHOBAHH METOIU
3a OKavecTBsiBaHe. PasrpaHM4aBaHeTO U MPABUIIHOTO MPUIIOKCHHE
Ha U3MEPBATENIHUSI M OPraHOJISITUYHUS METOJ € OT ChILECTBEHO
3HaYCHHE 3a OCUTypsiBaHE Ha MPOU3BOACTBEHA E(EKTUBHOCT,
MHHUMH3UpAHE Ha pucka oOT JedexkTh W ToBWIIaBaHE Ha
JIOBEPUETO MEX1y OM3HEC MapTHHOPHTE.

Hacrosmara  auceprammst €  (QOKycupaHa  BBPXY
CPaBHHUTEJCH aHAJIW3 W MPAKTUYECKO NPUIIOKEHHE Ha JBaTa
MEeToJa 3a OILEHKa Ha KayeCTBOTO Ha ThKAaHW IUIATOBE B
NPOMHUIIIICHU yCIIOBUSL.



B TO3u KOHTEKCT, pa3ryie’kJaHEeTO U yCHhBBPIICHCTBAHETO HA
METOAMTE 3a OKAYECTBABAHE Ha THKAHU IJIATOBE € HE CaMo
Hay4yHO, HO W TIPaKTHYECKd 3HAYUM TMpoOieM ¢ TpaiiHo
BB3/ICHCTBUE BBPXY LsIaTa TEKCTHIIHA HHIYCTPHSL.



CbABPXKXAHUE HA TMCEPTAIIUOHHUA TPY [

l. ¥YBoa

KagecTBoTO Ha miaroBeTe HpeacTaBisiBa OOCKTHBHA OLCHKA U
n3passiBa NOTPEOUTEIICKUTE OYAKBAHUS, HO MO CHIIECTBO ChAbPKa B
ce0Oe cH ChbOTBETCTBHATA HA KAUECTBEHUTE MOKA3aTEIH.

KauecTBeHuTe mokasareny yCTaHOBSIBAT PaBHOBECHETO MEXTY
KOMIUJICKCHHS XapaKTep Ha Ka4eCTBOTO U OOCKTUBHUTE U3MEPBAHUSL.
Te ce noapa3aemnsT Ha ABE TIIABHU IPYIH: PE3yITATH OT JIAOOPaTOPHU
H3MEpBaHUs ¢ HOPMAJIHO pa3npeAesiCHUe Ha YHCIOBUTE CTOMHOCTH U
OpraHOJENTHYHN HaOmoAeHus Ha peaku cpOutHa c¢ [loacoHoBO
pasnpeneseHue.

MeTonbsT Ha W3MEpPBAHETO Ha CBOWCTBAaTa 4pe3 JabopaTOpHU
U3IUTBAHUS CE€ XapakTepu3upa ¢ 0OEKTUBHOCT, TOYHOCT M YUCIIOBU
CTOMHOCTH Ha YyCTaHOBEHHTE pe3yiartaTd. llponenyparta BKIOYBa
OUKIMYHA ONepallii: ChCTaBiHE HAa TNpeJBapUTEIHA H3BaJKa,
HU3TOTBAHC Ha OIIMTHU 06pa3u1/1, IMPOBCKJIAHC Ha WU3IWUTBAHUATA,
3allUCBaHE Ha YUCIOBUTE PE3YJTaTH, CTaTHCTHYEcKa 00paboTKa Ha
1a0opaTOpHUTE pPE3yNTaTH, aHAJIM3 M CBhCTaBIHE HAa KadecTBEHA
oleHka. JIOCTOBEPHOTO H  CBOCBPEMEHHO IMPHJIOKEHHE Ha
H3MepBaTEIIHUTE METOAN U3UCKBA OpPraHU3UPaH CHHXPOH B paboraTa
Ha TEKCTHJIHATa J1abopaTopHs, KOETO € MOCTHKUMO MPHU HATUIHETO
Ha JeicTBama cucreMa 3a yrpasieHue Ha kadectBoro (CYK) mo
1SO9001:15.

[Ipu opranonenTHYHHUSA METOJ C€ KOHTPOIUPAT Ae(PEeKTUTE BHPXY
IU1aTa, IOCPEACTBOM OCHOBHHUTE HOBEIIKM CETHBA: 3PEHHE U OIUIIL.
Tosu mpoliec ce OChIIECTBABA BEPXY KOHTPOIHO-TIPETIICTHN MacCH.

Jokato ¢u3nvyHNTE CBOMCTBAa OCTAaBAT MPUKPUTH B CTPOEXKa Ha
1ata, TO U Hal-MankKusAT JIeeKT MO MOBBPXHOCTTa € BUAUM H
oTONbCKBa mOTpeOuTens. Te3n nedexTd ca pemKkd, HO SCHO
HpO(i)I/IHI/IpaHI/I HECHOTBECTCTBUA KaTO: 3aMBpPCCHHU IICTHA, LBCTOBU
pasnuuMs, CKbCaHM THKAaUYHU HHIIKH, BB3IM W JAPYT'H HOJOOHU.
Hedextute ca pe3yarar OT BHE3aIIHO HACTHIINIIO H3MEHEHUE B HAKOH
OT MAIIMHHUTE PEXHMH, IMOpPaaAWd aBapHus WIH JAPYro IMoao0HO
cbOUTHE. ABapUHHUAT MPOU3XOJ M TAXHOTO PSAIKO MosiBsiBaHE (T0-
mainko oT 1/10000) rm kareropmsmpa KaTo peIKH CHOUTHS CBHC
CHOTBETHATA CIlelH(rKa Ha CTaTHCTHYECKa 00paboTKa M aHAJIH3.
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3a pa3nuMka OT HM3MEPBATEIHUTE METOMAU, OPTaHOJICHTUYHHUAT
METOJ Ce TMpuiara BBPXY IslaTa TeHepaliHa CBBKYIHOCT Ha
napTuiaTa IiaT ¥ B TO3HM CIIydall He ce ChCTaBs NMPEACTAaBUTEIHA
U3BaJIKA.

N36posiBaHETO HA €IHOTHITHH Ae()EKTH 3a €IWH TOI IUIaT W 3a
sdj1ata nmapTtuja BOAU A0 CbCTaBAHCTO HAa MHOXKXCECTBA OT YHMCJIOBU
JaHHW, KOWTO OTpa3sfBaT peIKd cbouTus W umar I[loacoHOBO
pasnpenereHue.

CrIecTBeHaTa 0COOCHOCT Ha CTaTUCTHYECKara oOpaboTka Ha
yrciaoBu JaHHU ¢ [loacoHOBO pasmperneneHne € eqHAKBOCTTa MEXIY
MaTeMaTHYECKOTO OYaKBaHE M CPEIHOKBAIPATHYHOTO OTKIOHEHHE.
[peobnanaBamo 3HaYeHNE NPUI00MBA IPOTHO3HOTO OIpEJENITHE Ha
OYaKBaHMs Opoii NeeKTH pu MPOMsHA Ha MapaMeTPHUTE, KaTo 00eM
Ha TeHepaliHaTa ChBKYITHOCT.

C nmpakTudecko 3HaueHHe ca pabOTHHUTE TIpOIenypu U
WHCTPYKIIMUTE KbM OCHOBHaTa IMpoleaypa B cHCTeMara 3a
ynpasieane Ha kadectBoTo (CYK). B pabGoTHuTe mporemxypu e
JaneHa Bph3KaTa MEXIy IUIATOBETE KaTO MPEJAMET Ha KayecTBEHA
OLICHKA, CTAHAPTHTE, AapaTypara i CHHXPOHU3UPAHATA JICHHOCT Ha
nmabopaHTHUTE.

ChIECTBEHOTO  pa3NUuUe  MEXAY  HM3MEpBaTeIIHUTE |
OpraHOJICNITHYHUTE METOJM 3a OKAYeCTBsIBAHE Hajara pas3JeNisHe U
00ocobsBaHe HAa CHLOTBETHHTE PabOTHH Tporieaypu. llopagm Tazm
MPUYWHA, Ca Pa3TJelaHu JBa METOJa 32 OKAYCCTBSIBAHEC HAa THKAHU
IJIATOBE — U3MEPBATEIICH U OPTaHOJICIITUYCH.

I1. JlutepaTypeH 0630p
11.1.  Ananuz na memooume 3a KOHMPON U OKAUeCMEsB8AHE HA
mMbKaH naiam
BXOZISIHIHHT KOHTPOJI Ha TBKaHUTE B IIE€BHOTO IMMPONU3BOACTBO

CC OIMMCBA OT HAKOU aBTOPU B TCXHUTEC TPYAOBE U HY6J'H/IKaI_II/II/I.
TexHute pa3pabOTKU ca HACOYEHHW KbM ONHCAHUE Ha HAYUHHUTE U
CTATUCTUYECCKUTE METOJMTE 32 OKAUCCTBSIBAHE HA TIATOBETE.
11.2. Ananuz na cucmemume 3a ynpasienue Ha Ka4ecmeomo

1SO 9001:2015

MexnyHaponHaTa opram3anus o cranmgaptusamus (1SO) e
CBETOBHO OOCTMHEHUE HA HAIIMOHAITHUTE OPTaHU 10 CTaHapTH3AINS
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(opranu — uneHoBe Ha 1SO). PazpaboTBaHeTo Ha MEXTyHApPOIHHUTE
CTaHJIApPTU CE€ W3BBPIIBA OT TeXHUYeckuTe Komutetn Ha |SO.
BwBexkmanero Ha cuUcTeMa 3a yNOpaBlICHHE Ha KadyeCTBOTO €
CTPAaTeTMUECKO PEIICHWEe Ha OpraHu3aluATa, KOETO MOXe Ja H
NIOMOTHE Ja TMOoJOOpH CBOATa pE3yITaTHOCT KaTo IBUIO, |
npeAcTaBisABa CTaOWIIHA OCHOBA 32 WHHUIMATHBUTE 3a YCTOHYUBO
pas3BuUTHE.
11.3.  Ananus na cucmemume 3a okauecmeneane na niamoegeme
ChIIIacHO CTaHIAPTHTE OIPEACNSHETO Ha KAadeCTBOTO Ha
IUTATOBETE MOXKE Ja C€ M3BBPIIM B TEKCTHJIHUTE NPEANPUSATHS B
MOMEHTa Ha MpPErJeKIAHETO Ha IUIATOBETE OT KOHTPOJIBOPHUTE MO
Ka4ecTBO, a TaKa ChIIO MOXE /1a C€ U3BBPIIN U B!

1) [peanpusituero, Koero mpepaboTBa IJiata — anpeTypHo-
OarpmiieH, KOH(EKIIMOHEH 1IEX;

2) B cknanosata 6a3a Ha monydarerns;

3) B obOektuTe 3a THProBus Ha ILIAT.

OuU3MKO-MEXaHUYHUTE II0Ka3aTeld Ha Iuiara (IIHUpUHA,
TeXWHA Ha 1KB.M, I'bCTHHA, 3[paBHHA M Jp.) ¥ YCTOWYHBOCTTA Ha
OarpeHe ce rapaHTHPAT OT MPEANPUITHETO IPOU3BOAUTEI. 3a LeITa €
HEOOXOJMMO Jla Cc€ M3BBPINM INATEJICH J1adOpaTOpPeH aHaiu3 Ha
T'OTOBUTEC TCKCTUIIHU U3CIHNA, 3a A 6’b,HaT rapaHTupaHyd NOCOUYCHUTE
KaueCTBEHH TOKa3aTeIu.

OmpezieNisiHETO Ha Ka4yeCTBOTO Ha IUIATOBETE CIIOPE
nedeKTuTe BbB BBHIIHUS BUJ MOXE Ja CE U3BBPIIU MOCPEACTBOM
CpaBHsABaHE Ha W3MHMTBaHUS O00pa3ell C YTBBPACHUTE CTAJIOHH.
[IpenBua nuiicata Ha YTBBPACHH €TAJOHM 32 Pa3POCTPAHECHUTE
neeKTr  KOHTPONBOPUTE IO KadeCTBOTO W THPTyBaIIUTe
OpraHu3alliy OLEHSABAT Te3H Je(PeKTH KaTo Ce pPBKOBOIAT OT
OMHCAHUSATA UM U HOPMHUTE OT TAOJHIIUTE 3a OL[CHKA OT CTAaHIaPTHTE
3a Ka4ecTBo.

B pesynrar Ha nmpoydyeHaTa JMTEpaTypa ce IOSIBHXa
BB3MOXKHOCTH 32 HACOYBaHE Ha EKCIIEPUMEHTAITHOTO H3CIIeIBaHE KbM
MOBUIIIABAHE C(PEKTUBHOCTTA HA METOAMTE 3a BXOMSI KOHTPOJ Ha
THKaHUTE B IIICBHOTO MPOU3BOICTBO.

[IpeobmanaBamara Yact OT TPOYYEHHUTE IJUTEPATypHH
M3TOYHUITM Cca CTaHAApTH, MOHOTpadWud H YyYEOHUIH C 000
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MpeqHa3HaueHue. B TAX ce HamMupar MPUHIUIHH TOHITHS H
WU3YUCIIMTCIIHW HW3pa3n, CIHAKBO IIPUJIIOKUMHU KbM pa3inuHu
TEXHOJIOTUYHU TIPOOIIEMH.

B rpymnara Ha mo-ManoOpoHUTE JTUTEPATYPHN U3TOUHHUIIM Ca
HAYYHH CTATUH, METOJNYCCKH Pa3pabOTKH, HAPBUYHUIIM U CTAHIAPTH.
OOmI0TO MEXIy TSIX €, 4e Te Ca TIACHO CIEIHaTu3upaHu. B Hsakon
cllyyad Te 4YaCTHYHO ChHBMAJAaT C TMpeaMeTa Ha HACTOsIaTa
nucepranus. TakuBa ca cranaapture. Te ca OCHOBHa METOJMYECKa
MPENOCTaBKa 3a MPAaKTHUYECKH PEIICHUs, HO ca TACHO HACOYCHHU.
W3nbIHEHHETO Ha OCHOBHATa M€l W 3aJa4d Ha HACTOSINATA
pa3paboTka W3KWCKBa ChUYCTABAHe W Hali-Beue MOJpEKIAHEe Ha
pa3IMYHA METPOJOTMYHM W OKAaYEeCTBUTEIHU OIEpalud B 00Ima
poreaypa.

Jlpyrata 4act OT TSCHO CIEIHATM3UPAHUTE JIUTCPATYPHHU
M3TOYHMIM ca HaydyHUTe MyOnukanuu. Kato HauMHAHUE W 3aMUCHI,
BCSIKA OT TSIX pelllaBa KOHKPETHA 3aj[ada B TACHA 00JIaCT OT TEXHUKATa
Ha TEKCTWJIa W O0NeKNoTo. B pasrienanure myOnukanuu He ce
YCTaHOBU €THOBPEMEHHOTO MpPUJIAraHe Ha CTATUCTHYCCKUTE METOH
32 aHaAllU3 U OICHKA Ha JIA0OpAaTOPHU PE3yJITaTh C HOPMAIHO H
[MoacoHoBO pasmpesneneHue.

[Tpu HacTOAMIOTO pa3HOOOpAa3KHe HAa HOBH BIIAKHOOOPa3yBalu
MOJIMMEPH U MOBLPXHOCTHA 00pabOTKa Ha TEKCTHITHUTE MaTepUally,
Ce HaJIarat CTPUKTHU YKCIIOBU METOJIH 3a OIpeeisTHEe Ha KaYeCTBOTO
Ha TuTaToBeTe. TOBa Ce TMOCTHra EIUHCTBEHO Ype3 METOAWUTE Ha
MPUIOKHATA CTATUCTHKA HA YHUCIOBU JAaHHH C TPOU3XOJ OT
JNETePMUHUPAHH TPOIIECH WM B PE3YJITAaT OT PEIKH CHOUTHS OT
aBapuu.

1. Hen, 3aga4n 1 NpUIIOKEHHE HA HACTOSIIIUS TPY/

IEJI nHa mHacTosimiaTa aucepTauus € TMOBUILABAaHE Ha
e(i)eKTI/IBHOCTTa Ha U3MCPBATCIIHUTE U OPTaHOJICIITUIHUTE METOAHN 3a
OKayecTBABaHE Ha IUIaT, MOCPEIACTBOM CBCTaBAHE Ha pabOTHU
npouenypu or CYK B TeXHONOTMYHO MOCIENOBAaTETHUTE 3BEHA Ha
BepHUrara 3a Ipou3BOJCTBO Ha IUIATOBE U OOJIEKIIA.

3AJJAYUNTE Ha nucepTanusra ce ChCTOSAT B CIEAHOTO:

- TexHonorn4yHu HaOMIOACHUS;



- EkcnepumenTtanuu W3CIIeIBaHUSA ype3
HU3MEpPBATEITHUTE U OPTAHOJICITHYHNUTE METOIM 32 OKAUYeCTBSIBAHE Ha
TIar;

- Ananmu3 Ha  JaboOpaTopHHTE  pe3ydATaTd  OT
OpraHOJICNITUYHUTE MeToau ¢ HopmanmHo u  IloacoHOBO
pasmpeeieHre Ha YUCIIOBY JaHHMY;

- PaspabGoTtka  Ha  paboTHM  mpoueAypu  3a
OKAYeCTBSIBAHE HA IUIAT [0 U3MEPBATEIHUTE M OPraHOJCHTUYHUTE
METOAY;

MMPUJIOXKEHUE wu obxBar Ha HacTosmiaTa IUCEpTaIus €
MPOU3BOACTBEHO-TEXHOJOTUYHUAT MPEXOJ Ha IJIATOBETE MEXKIY
3BE€HATa OT Bepurara ,,[JiaT — HIEBHO u3Jenue’.

CMHCBIBT  Ha  OCBIIECTBABAHE  HA  CHMETPUYIHO
OKa4eCTBSIBaHE OT JIBETE CTPAHU Ha MPEX0]Ia C€ CbCTOU B €IHAKBOCTTA
Ha KaueCTBEHUTE OLEHKU. [[paBUIHOTO mpuiarane u noapexxaaHe Ha
CTAaHIAPTHUTE HW3WCKBAHUS W TPEMOPHKA BOAM O CTaTHUCTHYECKA
€THAKBOCT Ha KAa4ECTBEHUTE OIICHKM OT JIBETE€ CTPaHM Ha IMpexoa.
3aToBa, BHEIpeHaTa MPOLEIypa 3a OKAUECTBABAHE HA IJIATOBETE €
e()eKTHBHA, KOraTO KadyeCTBEHUTE OICHKH HE 3aBUCAT OT BUJA U
XapakTepa Ha MPOU3BOJICTBEHOTO 3BEHO: THKAYHUIIA, allpeTypa WU
[IUBAIIKA LIEX.

V. Hao6ioneHuss 1 aHAJIU3 HA TEXHOJIOTHYHHTE MpoOIECH B
TeKCTHJIHOTO MPOM3BOICTBO € OIJIe] HA Ch31aBaHe HA AITOPUTHM
32 OLlEHKA Ha KAa4YeCTBOTO HA ThKAHHUTE IJIATOBE

3a ma ce HampaBH KaueCTBeHa 00paboTka Ha (HU3HKO-
MEXaHUYHUTC N XUMHYHUTC IIOKA3aTciIn Ha H3pa6OTeHI/ITe IJIOIITHHN
TEKCTHJIHA W3IENHs, € HeoOXOAMMO Ja ce€ TNPOCIeIsIT BCHYKU
MPOU3BOJICTBEHHU MPOIIECH, MPe3 KOUTO MPEMHHABAT CYPOBHHHUTE H
MaTepuaiuTe, 3a Jia ce TMONYyYd OT TAX TOTOBO H3JIENIHE.
[pousBoactBenata 6aza Ha ¢upma E. Muponmo EAJ] obxparia
3aTBOPEH IUKBI — O0OpabOTBaHEe HA TEKCTHIHHS Marepuans oOT
Mpenpexa, NpeicHe, CHOBAHE M CKPOOBaHE HA OCHOBH 33 THKaHE,
M3THbKaBaHEe/M3IUIMTaHE HA TUIOIIHO TEKCTWJIHO H3JeNue, OarpeHe,
obmaroponaBaHe. Bcuuku Te3n MPOM3BOJACTBEHH TIpOLlECH ca
CBBP3aHH C MEXKIMHECH KOHTPOJ M OKAYEeCTBSIBAHE HA [TOKA3aTEIIUTE HA
IUTATOBETE B CYPOB U B TOTOB BUJI.
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Hacrosimara pa3paboTka OmucBa MpOLECHUTE, MpPe3 KOHTO
NpeMUHaBaT HeoOpabOTEeHWTE TEKCTWIIHM MaTepuald, JO0KaTo ce
JoBeaT 10 TOTOBO TEKCTHIHO U3JeNUEe U TPOLEIypUTe 3a
o0ciyXBaHe Ha JIaDOPATOPHUTE YPEIH, KOHTO C€ H3IION3BaT IpH
OIMCBaHE HAa KAaYEeCTBEHHTE IOKA3aTEeNM HA TEKCTHIIHUTE M3JCIHS —
(U3NYHU, XUMUYHHU, KOJIOPUMETPHYHH.

V. N3cienBanusa M aHAJIM3 HA METPOJOTHYHUTE METOAU 3a
ompenejiiHe Ha KOJU4YECTBEHHUTE OIEHKH HAa KayeCTBEHHTE
NnoKa3aTeJsu

V.1. Onumna nocmanoéka Ha MempoiOZUYHOMO 000pyOsaHe 6
E. Muponuo — ¢pusuuna nabopamopusn

KadecTBOoTO Ha ItaToBeTe ce OmMpeaeNs 4pe3 Mopeauia OT
71a00paTOpHU N3MEPBAHMUSL.

3a nma ce ompenenst (pU3NKO-MEXaHWYHHTE CBOWCTBAa Ha
BJIAKHATA W HUIIKUTE B THKaHWUTE IUIATOBE, € HEOOXOIMMO Ja ce
NpoBeNlaT M3MEPBAHUS 3a OIpeJelissHe Ha JBIDKHHATA Ha BIaKHA
(Anmetnp), ompenensine ¢puneca Ha BrakHarta (OFDA), onpexnensiae
Ha JIMHEWHAaTa TUTBTHOCT Ha MpPEXAWTE, ONpeiAelisHe Ha CyKa Ha
npexaute  (Cykomep), HW3NMTBaHE HA BIAKHA W HOPSKAA HA
HaToBapBaHe Ha OmbH ([luHAMOMETHD).

NznnTBaHeTo Ha KadecTBaTa Ha IUIATOBETE CE€ OCHINECTBIBA
ype3 W3CIeABaHE Ha CBOMCTBaTa Ha IJIATOBETE TMPH OIBH
(AunamMoMeTBp 3a IUIATOBE), ONpPECIIHE MacaTa Ha SIMHUIIA TUIOLI
Yype3 W3MOJI3BaHe Ha MaJKH NMPOOU W Ype3 ypeau 3a NpeTpUBaHe Ha
mraroBere (Martimdel u ICT).

V.2. Onumna nocmanoska na memponozuunomo ooopyosane ¢ E.
Muponuo - xumuuna nabopamopusn

OrneHKaTa Ha XUMHUYHUTE CBOWCTBA HAa ThKAHUTE TUIATOBE CE
M3BBPIIBA Upe3 OICHSBAHE HA MPOMSHATA HA [IBETa C MOMOINTAa Ha 5
CTETICHHA CHBa CKaJla, Ype3 M3IMUTBAHE 33 YCTOWYMBOCT Ha IIBETA MpU
tpuerne ¢ Crock MeTsp u omnpeneisiHe Ha pH Ha BOJEH eKCTpakT Ha
tekctun (pH-MeTEp).

V.3. Onumna nocmanoexka Ha memponozuiHomo ooopyoeane ¢ E.
Muponuo - Konopucmuuna nabopamopusn

N3mepBaHeTo Ha 1[BETa CE OTPeIesl OT YUCIOBO MPEICTABIHE

Ha IBeTa Ha oOpasera, KOeTo € TOJIydeHO Ha ypen 3a u3MepBaHe Ha
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LBeTa. YpEeAWTe, KOUTO C€ H3IMOJI3BAaT Ca KOJOPUMETBHD WIH
CHEKTPOGOTOMETHP.

VYpenure 3a u3MepBaHe Ha IBETa MPH OTPAXKCHUE Ce
M3II0ON3BAT KaTo oOpasena ce OCBETSBA M CE M3MEPBa KOJINYECTBOTO
CBETJIMHA, OTpa3eHa OT IOBbPXHOCTTA HA o0pasena.

VI. AHaJM3 M OIleHKA Ha CBOMCTBATA HAa ThKAHUTE C OrJej
NMOBHIIABaHE HA e()eKTUBHOCTTA HA METOANTE 32 TEXHUS BXO/SIIL
KOHTPOJI B LIEBHOTO NPOU3BOICTBO

OrneHkaTa Ha CBOWCTBAaTa Ha ThKAHUTE CE ChCTOM OT JIBa OCHOBHH
TEXHOJIOTMYHH MOZEJa: CTPOeXa M CBOWCTBAaTa Ha IUIATOBETE KaTo
pe3yaATaT OT MALIMHHU HACTPOUKU M Je(QEKTUTE IO IIATOBETE KaTo
penKu ChOUTHA ChC CIIOPAJUYEH IPOMU3XO0J OT TEXHUUYECKH aBAPHU.
JlobGaBeHU ca YHCIOBH WHIWMKATOPH, KOUTO Mpernpamar KbM Haii-
ONU3KUS 110 CMUCHI U ChIABPIKAHHUE JIUTEPATYPEH U3TOUHHK.

CbabppXKaHHETO M peLIeHHATa ca pe3yiaTaT OT KOHKPETHO
MOJIeJINpaHe Ha TEXHOJOTHYHHUTE MPOIIECH U CTPOEIKA Ha TIATOBETE C
1eJT TOYHO OTpeJielisTHe Ha eKCIIEpUMEHTaIHATa padoTa.

VI.1. Cunxponuzupanu yuxkau Ha RBPOU3BOOCHGEHUmME U
OKauecmeumenHume npoyeoypyu Ha MbKAHU Ni1AMoee

BXoasmusaT KOHTPOJ Ha THKAHWTE IUIATOBE CE M3BHPIIBA IIPH
MOJTy4aBaHETO UM B TPH MTPOU3BOJCTBEHH LIUKBJIA.

B mppBHS 1OUKBI TOBa Cce CHOy4dBa, KOraro TOTOBUST U
o0JylaropozieH IjiaT BiM3a B MOJTOTBUTEJIEH M KPOAJEH Y4YacThK Ha
LexXoBeTe 32 KOHPEKIMs. BbB BTOPHSA LIUKBJI CypOBHSAT IUIAT BIIM3a B
anpeTypHusl Lex W ciel o0paboTka ce wu3mpama B IIEBHOTO
IIPOM3BOJCTBO. B HauanoTo Ha TpeTus LUKbBJ CYpOBHAT IUIAT BIU3a B
nex 3a Oarpene, ciefi 6arpeHeTo ce Haco4YBa KbM alpeTypHHUS IeX U
HakKpas KbM LIEBEH OTAEN Ha LeX 338 KOH(EKIHs.

U B Tpute cinydas e He0oOXOAUMO Aa ce MpuiIarat HaOIIOAeHHUS,
W3MEpPBaHUs U TECTOBE, KOUTO B TO-TOJISIMATA CH YacT Ca €HAKBU H
noJpoOHO TMpeNnrcaHl B ChHOTBETHHTE WHIYCTPUAIHU CTaHIAPTH.
Bceku nukbi ce XapakTepu3upa ¢ JIOrHuecKara nocje10BaTeIHOCT Ha
B3eMaHe Ha mnpobu S, mabopaTopHu TecToBe - T M OIEHKa Ha
KauecTBOTO - E.
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CKJIIAZ
IMMPOHU3BOACTBEHH ITPOLECH

Queypa VI 1.1, Bzaumooeticmeue mencoy 6xo0suyus KOHMpPoi u
npouzeoocmeenume npoyecu

B 3aBUCHMOCT OT BapHaHTHTE U CIENU(PUIHOCTTA HA IUKBJIA,
npoduTe MoraT aa ObJaT MpeACTaBUTEIHHU NPOOH OT LisjlaTa mapTuaa
IUIaT, Tapyera IUIaT OT HayajoTO Ha BCSKA POJIKA WIIM HAOIIOJCHUS
BBPXY ThbKaHTa. JlabopaTopeH TecT MOXe Jla c€ HM3BBPIIN KaTo
U3MepBaHe HAa TEOMETPUYHM MapaMeTpH W IUIONIHA Maca, (QU3HKO-
MEXaHWYHU TECTOBE M BH3yallHa MPOBEpKa Ha IUIATa IBDKUHA Ha
ThKaHTa. [lopaan Tasw mpHYMHA IMKINTE Ca CHHPAIHO CBBP3aHH
MOMEXIy CH M TECThT WMa TEHICHIHWS Ja Ce paslupsiBa IpH
noapoOeH aHaIu3.

VI1.2. Buodosee mexnonozuunu napamempu

TBKaHUTE TUIATOBE CHIIECTBYBAT B TPU OCHOBHH (DOpMHU.

[TbpBaTa, MamuHHATA (QOpMa MPEACTaBsA IUIATA BBPXY
THKauHUsSI CTaH, KbJIETO OCHOBHUTE HHUIIKH Ca 3aITbHATH OT THKAYHOTO
KPOCHO W W3JbpHBAlIMsS [WIHHABD, 0€3 BB3MOXKHOCT Ja ce
u3Tb3HaT. [Ipy Ta3sum ¢opmMa BCHYUKM T€OMETPUYHH MMapaMeTpH
3aBUCAT OT MAIIMHHUTE HACTPOMKH.

Bropara ¢opma e mbpBHYHATA penakcanus Ha THKAHUTE
riaToBe. T 3amo4Ba ciiel MpeMUHaBaHETO Ha ThKAaHTA Mpe3 00xBara
Ha MUPOKOABPIKATEIUTE U MPOIBIKABA JIO ITbPBATa BIAr0-TOIIMHHA
00paboTKa B anpeTtypara.

Tperata popma ce moiydaBa npu 00IaropoJiBaHE WU MPH
¢ukcupane upe3 BIAro-TOIIMHHA 00Opa0OTKa Ha IIUPUIHO-
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CYHIIHUIIHUTEC MallinuHHU, KbACTO IJIaTOBETEC [ojgy4aBar CBOs
OKOHYATEJICH CTPOCK U (1)I/I3I/I'-IHI/I IIoKas3aTciin.

VI1.3. T'eomempuunu napamempu
[Topagu ecrecTBeHaTa HEPAaBHOMEPHOCT B TEKCTHIIHUTE
MaTepuaid, TEOMETPUYHUTE MapaMeTpH BKIIOYBAT CIEIHUTE
MOKa3aTeNH:
- IBJDKMHA HA [SUT TOTI TUIAT;
- MIMpUHA Ha TUIaTa;
- OCHOBHH I'bCTHHH Ha IJIaTa;
- BBTHYHU I'bCTUHH HA I1JIATa;
- BTHKaBaHE Ha OCHOBHUTE ¥ BbTHYHH HHUIIKH;
- IUIOIIHA Maca Ha I1IaTa;
- JMHEHHA IUTBTHOCT Ha ThKAYHUTE HULIKH.

VII. Meronm 3a mnpuioKeHHe Ha  MaTeMaTH4ecKaTa
CTATHCTHKA NMPH OKaYeCcTBSIBaHe HA MJIATOBE

JleTepMUHUpAaHUAT Xapakrep Ha (DU3UKO-MEXaHUIHHTE
CBOWCTBA Ha TEKCTWIIHATE MarTephalid Cce OCHOBaBa Ha OOIIWsA
MPUHLMI Ha ONPEAETICHOCT 3a U3rpakJaHe Ha TEXHUS CTPOEK.
[IpyHUMIIUTE Ha ONpPENeNIeHOCT Ce pa3npoCcTHpaT BBPXY JBa
He3aBUCUMU (haKTopa.

Ha mbepBO MsACTO € pasceiliBaHeTO Ha CBOMcTBaTa Ha
BIAKHECTUTE CYPOBHMHHU. 3HauMMHUTE KadeCTBEHM IIOKa3aTelHu ca
¢uHeca W 1anenHara IbJDKMHA. BiiakHara mpuTekaBaT HOPMAJIHO
pasmpeqeieHne C SICHO H3pa3eHa MonaidHa dvacT. HewmzOexHuTe
OTKJIOHEHHSI Ca OCTaThuUeH pe3yATaT OT MPHUPOAHHS TMPOU3XOA Ha
BJIaKHATa U OOEKTUBHOTO pazHooOpa3ue Npe3 TAXHOTO OTIIeKAAHE.

HesaBucumo, ye mpouecute mo a00WBa, CHOMpPAaHETO U
momdopa Ha BIAKHECTUTE CYpOBHHHM Ca TIOYTH JIeTepMUHHUpAHHU,
KOJIMYECTBEHUTE CTOMHOCTH Ha Ka4eCTBEHNUTE ITOKA3aTeI! CE OMUCBAT
Yype3 3aKOHOMEPHOCTUTE HAa HOPMAJHOTO pasnpeneieHue Ha [ayc.

CrnenoBarenHo, MO CBOS CTPOEXK M (PUIUKO-MEXaHHYHU
CBOICTBA TEKCTHJIHUTE M3JEIUS Ca pe3yiaTar Ha JIeTepMUHHPAHU
nponecu. HopmanHoTo pasnpezeneHie Ha YUCIOBUTE CTOWHOCTH ce
IBIDKH  Ha OOCKTHBHM OTKIIOHEHHS U HEPaBHOMEPHOCT BBB
BIIAKHECTHTE CYpOBHHH ¥ HEPAaBHOMEPHOCTTa B JUHAMHYHOTO
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BB3/ICICTBUE HA paOOTHUTE OpPraHM W MAIIMHHHUTE E€JIEMEHTH B
TEXHOJIOTUYHOTO 00Opy/BaHE.

AHaJOTMYHO, M  XUMHUKO-QU3WYHHTE  CBOMCTBa  Ha
TEKCTHUIIHUTE MaTephaiyd uMarT JeTepMUHHpaH XapakTep. Tesu
MIPOIIECH IPOTHYAT OOMKHOBEHO BHB BOJHA Cpe/ia, HApUYaHH ,,MOKPH
mporecu M JeicTBaT BBPXY TOBBPXHOCTTAa Ha BIAKHATa.
HesaBucuMo oOT BHJa, HWHTCH3MTETA W ChHIIHOCTTA, XHMHKO-
(hm3ugHaTa 00paboTKa Ha TEKCTHIIHUTE MAaTePHAIH € JIeTCPMUHUPAH
MIPOIIeC C YIpaBIsieMH TEXHOJIOTHIHU (akTopu. CHOTBETHO, BCUUKH
KOJIMYECTBEHH CTOWHOCTM HA KaueCTBEHW IIOKA3areiu, WIH
CBOMCTBaTa Ha TEKCTWJIIHUTE MaTepuald Ce XapaKTepu3upar c
HOpPMAJIHO pa3mpezesieHne no l'ayc cbc choTBeTHaTa 00paboTKa Ha
MPUJIOYKHATA CTATUCTHKA.

XapakTepHa 0COOEHOCT 3a YHCIOBUTE NaHHH Ha XHUMHKO-
(m3nyHUTE CBOIMCTBA Ha TEKCTHIIHUTE MaTepuaidm e, 4Ye Te
CBIIECTBYBAT B 1B€ (POPMH:

UwuciioBH CTOMHOCTH OT pe3yTaTu OT J1ab0paTOpHUTE YPEIH.
Takuga ca:

- I3MEHEHHUE Ha pa3MepuTe ciie]l BIOTO-TOILTMHHA 00pabdoTtka, Al, %;
- pH Ha BojeH ekcTpar OT TEKCTHJIHHUS oOpasell — Imamel, Mpex/a,
I1arT;

- npanupyemoct, AD, %;

- DeltaCielab (DataColor) u OTKJIOHEHHS B IIBETA.

UucnoBu CTOHHOCTH OT JucKpeTHH oneHku (0+5) Ha

CyOCKTHBHH HAOMIONICHYSI, CPABHEHUE U aHau3. TakuBa ca:

- orleHKara 1o 5(9) creneHHara cuBa cKaja 3a OTKIIOHEHHUE B I[BETA;

- OllCHKaTa Ha IOBBPXHOCTHATA YCTOWYMBOCT Ha MpETPUBAHE U
MMAJIAHT-00pa3yBaHe;

- OIIEHKaTa Ha YCTOWYHMBOCTTa Ha OOarpsHUSTA CHPSIMO DPa3ITUIHU
BB3/ICHCTBUS KaTo: CBETIIMHA, BO/IA, TPUCHE U T.H.

He3aBucuMO OT CBOsI XapakTep: aHAJOrOB MM JUCKPETEH,
KOJIMYE€CTBEHUTE CTOWHOCTH Ha KaY€CTBEHUTE MOKa3aTeIy OTpa3sBar
CBOICTBaTa Ha TEKCTWJIHHTE MaTepUANIH B PE3yATaT Ha MpepaboTKa B
JETCPMUHHUPAHHU TEXHOJIOTMYHU MpoliecH. L{snara rpymna ot 4ucioBu
JIAHHH 33 CBOMCTBaTa HAa TEKCTHJIHUTE MaTepUAIIU CE XapaKTePU3UPaT
¢ HOpMaJHO pasnpenesnenue mo ['ayc.
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VII.1. Memoou na npunosxcnama cmamucmuka 3a OKawecmessane
Ha naamoseme

JIuHeitHaTa MIIBTHOCT, CYKOBUTE, 3JpaBUHUTE, I'bCTUHUTE Ha
IJIaTOBETe, HEPAaBHOMEPHOCTTA, I[BETOBHTE OTKIIOHEHHS W T.H.
[IPEICTaBIISIBAT EAHOMEPHN KaY€CTBEHHU MTOKA3aTEH.

XapakTepHaTa 0COOECHOCT Ha KAa4eCTBEHUTE IOKa3aTeln ce
CbCTOM BBB BEPOATHOCTTA [Ja C€ IMOoJydaT pas3jinidHu YHCIOBU
CTOWHOCTH B paMKHUTE Ha IMOCTOSHHO ()aKTOPHO MHOXECTBO. 3a BCSKO
M3MEpBaHe Ce IMOJlydaBa YHHKAJIEH YHCIOB pell, KOMTO, 00ennHEH C
peAOBETE OT APYTUTE U3MEPBaHUS 00pa3yBa MHOKECTBO Ha CITydaliHU
BEJIMYMHU ChC CHOTBETHOTO paslpeeliCHuUE.

Haiif-uecto pasmpocTpaHeHUTE WU M3CIEIBAaHM KaueCTBEHU
MoKa3aTejid UMaT HOpMaJIHO pasznpezeneHue no ['ayc. [IlibTHOCTTA HA
pasIlpeleeHneT0 Ha CIy4YyailHUTE BEIMYMHU WMa NapadoiImyueH
xXapakrep.

(DYHKI_II/ISITa Ha INTbTHOCTTA MMa BHUA:

f0) = —L . e ol (VIL.1)

oV2o0

WnTerpamauss BUA Ha IUTBTHOCTTa HAa pa3lpeielieHHEeTO
3aBHCHM TPEJUMHO OT JMCIEpPCHATA 02 M CPEeJHOKBAAPATHUHOTO

OTKJIOHCHHUC.

3a eKCIepMMEHTaTHOTO W3CcJelBaHe Ha CBOMCTBara Ha
TEKCTWJIHUTE MaTepHuajl Ce ChCTaBU pEABT 3a ONpeJeNisiHe Ha
cOOpHHUTE CTATUCTUYECKU XapaKTEePUCTHUKH:
1. EIHOMEpHHUST YKCIIOB pell Ha JTabopaTOpHUTE pe3yaraTu {x;}
ce ToJTydJaBa 10 pefia Ha U3BBPIICHNTE U3MepBaHus -1 = 1 +
n,
2. JKemarenHo e MBPBUSAT YKCIIOB Pel {X;} a ce mpeHapeau BbB
!
BB3XOIAI pejl {xj} , KbJIETO:
minxj-, <<<x; << maxxy;
Taxka npsiko ce oHaryieasBa ChIbPKAHUETO HA YHUCIOBUS PEl.
3. C opueHTHpPOBBYHA IEJ C€ H3YMCISIBA Pa3MaxbT MEXKIY
MHMHHMMAJIHATA U MaKCUMaJiHaTa CTOMHOCT:
R = maxX — minX ; (V1.2))
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4. MW3umcnssa Cce CpCAHOAPUTMCTUYIHATA CTOMHOCT Ha
3allMCaAaHUTEC JaHHM:

¥ =2i% (VI1.3)

n
KBACTO N O3HAa4YaBa 6p05{ Ha U3MEpBaHuATa, NI obema Ha n3Bajakara,

WK CTETICHUTE Ha CBOOOa Ha COOPHUTE XapaKTEPUCTHKH.

B TexcrunHaTta METpOJOTHS M3KIIOUUTENIHO pPAAKO Ce
W3MCKBAT U U3MEPBAT BCUYKH IIPEACTaBUTENN HA NMApTUAATA, JIOTA U
TOIa IUIaT. 3a IWHEeHHaTa UTBTHOCT CE Hajara HaBHBaHE Ha IPaHKU
npexxan o 100 m u taxHOTO mpuTerisiHe. HeBp3moxHO € ma ce
W3MepH JIMHEHHATa ITBTHOCT Ha LisjlaTa MapTyuia, a caMo Ha 4acT OT
Hes. [InomHara Maca Ha TJIATOBETE C€ OIpeJeNs Ype3 U3ps3BaHe Ha
TpHU MaJIKi Kpbrose ¢ miomt ot 100 ¢cm? no mmpunara na mata. C uen
Jla HE Ce YHMIIOXH rosiMa 4acT OT IUlaTa, u3psA3aHuTe o0pasLu ca
caMoO OT HAyaJIOTO Ha Toma. 3aToBa JIA0OPATOPHHUTE M3IMHUTBAHUS CE
U3IBIHSBAT C MPEIBAPUTEIHO TOATOTBEHH 00pa3Iiv, KOUTO ca Mallka
yacT OT Lisgjara napTujia.

TonoBere ¢ BiIakHecTaTa CypOBHHA, MApTUAUTE C MPEXIa,
JIOTOBETE IUIAT M UIEBHU H3JENUs Ca CTATUCTUYECKU TI'CHEPATIHH
CBHBKYIHOCTH. T€ ce XapaKTepu3upaT ¢ €JHAKBOCT Ha BIAKHECTHS
ChCTaB, CTpOEkKa M MPUIOKEHUTE MAIIMHHM HAacTpoHku. CirydaiiHO
m30paHUTe OT TeHEepalHaTa CBBKYIMHOCT JAa0OpaTOpHU 0O0pas3Iu
CHCTaBAT NPECTABUTEIHATA U3BAJIKA.

Benukn  cOOpHM — XapaKTEPUCTHKH, HW3YHMCIEHH — 4Ypes3
YHCJIOBUTE PEOBE OT MNpEACTaBUTEIHATA W3BajJKa IMPEICTAaBISBAT
MaTeMaTU4YeCKUTE OUYaKBaHMA Ha CbOTBETHHS MOKa3aTel 3a CPEIHOTO
apUTMETHYHO 3a TeHepaHaTa ChbBKYITHOCT.

W34ncineHoTo cpeqHO apUTMETHYHO Ha HpEeACTaBUTEIHATA
M3BaJKa € MaTeMaTHYeCKOTO OYaKBaHE Ha CpelHaTa CTOMHOCT 3a
reHepaiHaTa ChbBKYITHOCT.

5. MareMaTH4eckoTo OYaKBaHe Ha CpPEAHOTO KBaJpaTUYHO

OTKJIOHEHHE CE U3UMCIIsABA MO opMyIiaTa:

_ |EG-x)? .
Op = [T 33 M3MCCTCHATA ONCHKA; (Vi.4)
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_ | X=xp)?
Opn-1 = E— 3a HCU3MECTCHATa OLICHKAa Ha
n-—1

MaTEeMaTHYECKOTO OYaKBaHE Ha CPEIHO-KBAJPATUIHOTO OTKIOHCHUE.
(VIL5.)

DOU3NYECKUAT CMUCHII Ha CPEIHO-KBaIPATUIHOTO
OTKIIOHGHHE C€ CBCTOM B CHMETPHUYHOTO OINpeciisHe Ha
OTKIIOHCHHETO Ha €IUHUYHUTE M3MEPBAHUS OT CpeAHATa CTOWHOCT.
JluHeitHOTO ompenensiHe Ha  OTKJIOHEHHSTa MpEJICTaBIIABA
ApPUTMETUYHATA CyMa Ha Pa3JIMKUTE MEKIY CAUMHUYHUTE PE3YJITATH U
CPETHOTO apUTMETHYHO: Y, (X — X;).

[Topamy CUMETPHYHOTO pa3MpeneiicHUE, IT0JIOBHHATA OT
OTKJIOHEHHATA IIe ca moioxurenuu: (X —x;) < 0, mpu X > x;, u
Jpyrara MoJOBHHA OT OTKJIOHEHUSTA 1€ Ca OTPUIATEITHH:

(X —x;) <0, mpu x < x;.

CyMmaTa OT OTKJIOHEHHUsTa € ONM3Ka J0 Hyja, KOETO He
OTpassiBa JEUCTBUTEHUTE OTKIOHEHHS: ). (X — x;) =~ 0.

[loBnuranero Ha KBajpaT Ha €IWHUYHUTE OTKIOHEHUS UM
MpHU/IaBa MOJOKUTEIHU CcToiHOCTH: Vi =1 +n — (X — x;)? > 0.

KopenyBaHeto, oOpaTHO, Bpbla HadajHaTa CTOMHOCT Ha
OTKJIOHCHUETO, T.€. CPEIHO-KBaJPATUIHOTO MOXKE JIa CE pasriiexk/a
KaTo CpEeIHO AapUTMETHIHO OT aOCONIFOTHHTE CTOWHOCTH Ha
SIMHUIHUTE OTKIOHCHHUS:

o, = % (VI1.6.)

Karo BTOpM  meHTpaJleH MOMEHT OT  cOOpHHTE
XapPaKTCPUCTHUKU CPCAHO-KBAAPATUIHOTO OTKIIOHCHHUEC WM HETOBOTO
MATEMATHUYCCKO O4YaKBaHC numa OCHOBHO 3HAYCHUC 3a
cTatucThieckata o0OpaboTka Ha KOJWYECTBEHHTE CTOWHOCTH C
HOPMAJIHO pa3npeacICHUC.

6. JloBepureneH MHTEpBAL.

JloBepuTETHUAT UHTEPBAII C€ U3UUCIISIBA TI0 (popmyiaTa:

q= itin, (VILL7)

0 — CPeoHO-K8AOpamuyHo OMKIOHeHUe,
N — 6poll UsMepBanus;
t — kpumepuu na Student.
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3a cpaBHHUTENHO roixaM Opoi m3nutBanus n > 30 mpu 5%
JOITyCTHMAa Tpelika, KpurepuaT Ha Student e nmpubnusnTenHo paBeH
Ha2:t = 1.96.

JloBepuTenHusAT WHTEpBaJl OTCMYa OT mapabonara Ha
ILTBTHOCTTA Ha Pa3MpeIelIeHUeTO OHA3HM YacT, KOATO € CTATHCTUYECKH
NpUCHIIA Ha U3MEPBaHKsI KauecTBeH nokasaren. CpeqHara CTOHHOCT
X Ha U3MEpBaHMA KA4EeCTBEH ITOKA3aTelN 3a TeHepalHaTa ChBKYITHOCT
¢ 95% noBepuTeHA BEPOSITHOCT C€ HAMHUPA MEXIY JOBEPUTEIHUTE
TpaHWI HA MAUHMAMAJIHATa CTOMHOCT M MakCHMallHaTa CTOMHOCT Ha
CUMETPUYHUA NOBECPUTEIICH HHTCPBAJI HA MATEMATUYCCKOTO OYaKBAHE
“Xme X —q <X <Xy +q.

7. BapumanwoneH Koe(hUIINCHT.

Kakto cpegHoTO apWTMETHYHO, Taka M  CPEIHOTO
KBaJpaTHYHO Ca pa3MEpPHM BEIMYMHM M OTpa3siBaT aOCONIOTHATa
roJeMUHA Ha W3MEPBAaHUS KA4eCTBEH IOKa3aTell. Taka Hampumep,
3npaBuHATa Ha iata ¢ okoyio 20 DaN, mokaro BThUHATA I'BECTHHA €
okouto 250 u/dm.

CpaBHEHHETO Ha HEPaBHOMEPHOCTHTE Ha Pa3IM4YHHU 10
MIPUPOJIa U TOJIEMUHA, Hajlara TSXHOTO YHUBepcaim3upaHe. ToBa ce
MOJTy4YaBa upe3 OTHOIIEHHETO Ha CPEHO-KBAIPATHIHOTO OTKIIOHEHHUE
KbM CBOTBETHOTO CpelHO apuTMeTHyHOo. C 1en yleCHeHHe Ha
TEKCTWJIHUTE CHEINaTNCTH, OTHOIIEHUETO ce yMHOXkaBa o 100 u ce
onpenens B %.

dopmynara Ha BapUallHOHHUS KOS(HUIIEHT € ClieAHATa:

C, =2.100, %. (VI11.8)

X

VII.2. Bapuayuonen ananus

AKO TIpHeMeM BapHAMOHHUSA aHajdu3 KaTto o0oO0IaBaio
MOHSTHE 33 3aBUCIMOCTUTE U B3aMOBPBH3KUTE HA YUCIIOBHUTE PEIOBE
OT CITyYyailHU JaHHH, TO OKaYEeCTBSBAHETO HA IJIATOBETE CE Pa3BHBA B
JIBE HampaBJICHUS: OIIEHKAa HAa HEPaBHOMEPHOCTHTE; B3aWMOBPB3Ka
MeX]y IOKa3aTeluTe.

Tesn N3YHNCIICHUA ChbOTBCTCTBAT Ha CTaHAApPTHUTEC
MIpeNIUCaHus, HO Ca TOJIEMU 110 OPOW U MPAKTUIECKU HEUZYHCITUMHU.

JlocTaThuHO JOCTOBEPHM KATO OIEHKA W TIPEAU BCHYKO
YHHUBEPCAJTHA OTHOCHO Pa3UYHUTE IUIOIIHU Mach Ha IUIaTOBETE ca
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BApUAIIMOHHHUTC KOC(I)I/II_II/IGHTI/I. 3a BCeKkH TONm IUIAT MOXKE Ja Cce€
N34YH1CJIM BapHallMOHCH KOG(i)I/II_[I/IeHT Ha 1IonrHara Maca:

cV(x) = 22100, %. (VI1.21.)

Xi

Cro0paseH ¢ HOPMUPAHOTO MaKCHMAJIHO OTKJIOHEHHE OT 5%,
U BapHalMOHHHUAT KOS(QUIMEHT Ce€ Hu3pa3siBa KaTo OlEHKa 3a
JIOIyCTUMa HEPaBHOMEPHOCT Ha IUIOIIHATA Maca [0 LIMPHWHA Ha
IaTa:

Henpuemiuba 5,0%=< cV (x;)<5,0%, npuemiusa.

OOeKTHBHA NPELCHKA 3a JOIYCTHMa HEPAaBHOMEPHOCT MOXKeE
Jla ce MOJydYd 4Ype3 AUCIIEPCHOHEH aHajiW3 Ha €IHOPOJHOCTTA Ha
JUCIIEPCUUTE 110 KpuTepus Ha Duniep:

2

E=24 (VI1.22)

>
[

B cnyuas ownenkata Ha Oumep ce npuuara Cupsmo
JMCIIepCusITa Ha IUTOIIHATA Maca 110 IIUPUHATA 38 BCEKU TOI:
J,f_l; ;- Ta3u gucnepcust oTpassiBa BbTPEIIHATa HEPAaBHOMEPHOCT B
TONA IUIAT, KOSTO HAABMIIABA MO CTOMHOCT BCHYKH OCTaHAJIH
00001IeHN.

OObmara cpeHa CTOMHOCT Ha AUCIEPCHATA HA BCUUKHU TOIIOBE
IUTaT OTpa3siBa CpPeAHO-KBAAPATHYHHUTE OTKJIOHCHHS Ha BCHYKH
H3MEpBaHUs Ha IUIOIIHATA Maca 3a BCHUKHU TOMOBE U 110 MIMPHUHATA Ha
1aTa: Op_1,g. XHUIOTE3aTa MPEABIK/IA, Y€ BHTPEUIHATA JIUCTIEPCHS €
HO-roJisiMa OT 001I[aTa 3a mapTujaara, .e.: 3a Vi=/+n U,f_l;i; <On-14-

W3zuncnenara croifHOCT Ha KpuTepus Ha Pumep npumoOuBa
BUA!

0'2 i
E =2 >1,0. (V11.23.)
On-19

TabnuynaTta cToiiHOCT Ha KpuTepus Ha Puiep ce onpeaens
IIPU CIIEAHUTE yCIOBUSL:
- JIoBepuTeliHa BeposTHOCT — P=95%;
- creneH Ha cBo0o/a Ha BbTpemHara qucnepens: fi=3-1=2;
CTereH Ha cBoOo1a Ha obimaTa (BbHIHATA) aucrtepcus: fg=n-3-1.
- OCHOBHOTO IPABHJIO 32 MpPHUEMaHE Ha BapHallMOHHATA JUCIIEPCHS
KaTo €IHOpPOJHa 10 OTHOIIeHWe Ha olmiara JIucrepcus e
HEPaBEHCTBOTO:

HeeHOpoaHA — Fr<Ft — emHOpOTHA
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OTxBBpIA CE.

[lo TO3u HaAuMH OTKJIOHEHHUETO Ha IUIOL[HATA Maca II0
[IMpUHATa Ha IUIaTa JOOMBAaT OOCKTHBHO OIICHKA C IIOCJIEIBAIIO
TEXHOJOTHYHO MPHIIOKECHHUE.

VI1.3. Kopenauyuonen ananus

KauecTBeHMAT KOHTpOJI Ha IUIATOBETe OOXBalla eIHa
napTuja, KoaTo ¢ 00oco0eHa KaTo ThKaHa C CIHAKBH MPSKIU U Ha
eaHa MamurHa. BrocmenctBue 000COOSBAaHETO MOXE J1a BKIFOYH
MpeIBapUTEITHA [TOITOTOBKA NPEIN 001aropoIIBaHETO, KaTo MpaHe 3a
CBaIsIHE Ha CKpoOTa, HAHACSHE HA KaTaJIM3aTOPU 33 MACTUIICHO-
CTpyeH medar, Oarpene u T.H. OOW4YaifHO, eaHA MapTUIa IUIAT
cbabprka okosto 2000 - 3000 m u e HaBuTa Ha okoj10 20 — 30 TomA.

JlabopaTopHOTO M3NUTBAHE HA MapTHAaTa NpPEMHUHABA Ipe3
YETHPH eTara;

- ChCTaBsSIHEC HA MPEACTABUTEIIHA U3BAJIKA OT MAPTU/IATA;

- HM3TOTBSHE HA OIUTHH 00pa3Iy;

- mabopaTopHO M3MUTBAHE;

- 3amMCBaHe Ha TaOOPATOPHUTE PE3YJITATH.

UucroBUTEe NAaHHM Ha W3MEPBAHUTE CBOICTBA ca €IHOMEPHU
YHCJIOBU PCOOBEC. B YCJIOBUATa Ha KOHTPOJIMPAHU TCXHOJIOTHMYHH
nmapaMeTpu BJIMAHUEC HMAT OTKIIOHCHHUATA W TAXHATAa OTHOCHUTCI/IHA
rOJIEMUHA.

[lpu chcraBsHETO Ha MpPEACTABUTEIHATA H3BaJKa UMa J[BE
BB3MOXKHOCTH. WK mipe/icTaBUTENHA, 10 MHHUMAIHA Tpyla TOIOBE
ChC CitydaeH u300p. v BCHYKH TOTIOBE OT JI0Ta, KOSTO MPAKTHIECKU
€ TeHepalHaTa CHBKYITHOCT, & BCHITHOCT — B MaKCHMaJlHA CTEICH
MpeJICTaBIIsIBa 1sJ1aTa AbJKMHA Ha Tu1aTa B JioTa. [Ipu Bcuuku ciyyau
CHINECTBEHUST apryMeHT/(pakTop mpu m3MepBaHe Ha CBOMCTBaTa Ha
miata me ObJe CIydyailHHUAT HOMEp Ha TOoma B TOpeIuIaTa OT
MCTPOJIOTMYHU U3IMUTBAHUA.

KopenanmoHHnTe KOSPUITMEHTH aBaT BBH3MOXKHOCTTA J1a CE
IIPOBEPH JIOCTOBEPHOCTTA HA €IUHHUYHUTE H3MEPBAaHUS U JOKOJKO
OTKJIOHCHHSATA WM KMaT CTaTHCTHYECKa B3aWMOBPB3Ka, WIH ca
CriopaanryHu CJICMCHTH.

KopenanuoHHusT Koe(UIMEHT ce U34YKCisaBa 1o GopMyJiaTa:

_ L= yi—y) (V11.24))

xy = nop-—1 (x)'dn—l (J’)’
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KBJCTO:

n — o0eM Ha W3BaJKaTa, Wi OpOit M3MUTBAHU TOTIOBE;

i=/-N — mopejieH HOMEP Ha TOII B pe/ia Ha U3MEPBAHUSATA;

Xi; X; Op_1(x) — unciioBus peq U COOPHUTE XapaKTEPUCTUKHU Ha
ToKa3aTes y.

[IbpBaTa KOpenanMoHHa MpOBEpKa MoOXe Ja Oblie W3BBHPIICHA
MEXJy IUIONIHUTEe MacH B JiBaTa Kpas Ha Iwiata. CXOACTBOTO Ha
IUIONTHUTE MACH 10 KpaulllaTa Ha BCHYKU TOTIOBE TIOKa3Ba CTaOMITHA
TEXHOJIOTHA Ha ThKaHE U MociefBaia oo0padoTka.

Ha BTOpPO MsCTO KOpEIallMOHHOTO CpPaBHEHHE MOXKE Ja ce
MIOTHPCH MEXTy IICHTpalIHATA TUIOIIHA Maca M CpeHaTa 3a UpUHATa
Ha TulaTa. BCAko OTKIOHeHHWE OM HaMaJlWIO CTOHHOCTTA Ha
KOpEJallMOHHUS KOe(DUIIMEHT, KOWTO TEOPETHYHO C€ H3MEHS B
rpanuiure ot -1 10 +1: —=1.0 < 13, < +1.0.

MakcuManHara Kopejalus MeXay HapaMeTpuTe Ha IUION[HATa
Maca TIpe3 Bb3MOXHHUTE CpPaBHUTEIIHM KOMOWHAIIMM O3HA4yaBa
OTIIMYEH TEXHOJIOTMYEH KOHTPOJ MPHU MPOU3BOACTBOTO HA IUIATA, U
oOparHo.

CrnydaifHata moapenda Ha HM3MUTBAHUTE TOMOBE IMO-CKOPO IIE
OTCTPaHU CTPAHUYHU TEHICHIIMH, KaTO MPEIBAPUTCIHO MOAOpaHU
TOIOBE IO BB3XOJAI PEJ] HA TUION[HATA Maca U T.H.

VI1.4. Iloaconoseo paznpedenenue na oeghekmume no niamoeeme
Kamo peoKu cvoumus

[Mpousxonbr Ha nedeKTUTE € CIOPaauyveH, BCICICTBUE Ha
BHE3aITHO BB3HUKHAIM CHOWTUS M OTKJIOHCHHS OT MapajelHus
TEXHOJOTHYCH Pe:KUM. He3aBUCHMO OT TEXHUS BUJ U CHIIHOCT TE CE
KaTeropu3upaT KaTo PeIKu ChOUTHSI.

Jpyro ocHOBaHHE 3a MPHOOIIABAHETO UM KbM PEIKUTE CHOUTHUS
€ MPAaKTHYECKU YCTAHOBEHOTO MAJIKO KOJMYECTBO NC(PEKTH 3a eIUH
Tom TaT. JIOTMYHOTO MPOTUBOMOCTAaBSIHE Ha Je(eKTUTe Ha
oOWYaifHUTE CBOWCTBA HA IUIATOBETE 3a BIIOMIABAaHE Ha OOIIOTO
KaueCTBO C€ M3pa3siBa B TAXHATA BUAMMOCT U Ch3aBaHETO HA MMBPBO
NOTPeOUTENICKO — BreuaTiieHne. HeszaBucMMO OT  37paBUHATA,
YCTOHYHMBOCTTa M I'bPraBUHATA HAa IUIaTa, €THO TNETHO WIH BH3EI
BJIOIIABAT KAYECTBOTO Ha IisjlaTa Jpexa. 3aroBa KbM jAe(eKTuTe
MOJIXOBT U OLICHIBAHETO MM Ca TOJIKOBA BaYKHHU.
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Teopusta Ha BEpOSTHOCTHTE € yCTAaHOBMJIA, Y€ KOJKOTO M Ja €
PSIIKO €THO CHOMTHE B pAMKHTE Ha HAKAaKBa PEICTABUTEIIHA U3BAIKA
Y CPaBHHUTEITHO rojisiMa reHepaiHa ChBKYITHOCT, TO C yBEJIMYaBaHe Ha
o0eMa Ha MHOXKECTBOTO C€ IIPOMEHS XapaKTepa Ha pa3npe/IeieHHETO.
W ot penxu cvOutns ¢ [loacoHOBO pasmpezerneHue 3a €IWH TOI
IJIaT, YCTAHOBEHUTE BB3JIM HA THKAYHUTE TPESKIU I MPUAOOUST
HOopMaiHO [aycoBo pasnpenerneHue 3a ToJIIMO KOJTUYECTBO IJIaT.

[IpakTH4ecKy OICHSABAaHETO Ha KAadecTBOTO Ha IUIATOBETE
BUHATH CE CBBP3BA C JbDKMHATA HA €MH TOII, TIOPaIi N3UCKBAHHUATA
Ha HACTHJIAHETO W PA3KpOSIBAHETO Ha JETAWIUTE B ILIEBHOTO
MIPOU3BOJICTBO.

[TocnenmHOTO OCHOBaHME, 3apamu KoOeTo HedeKTHTe ce
OLICHSBAT CTATHCTHYECKH d4pe3 I[10acOHOBOTO pasmpeiesieHue, dbe
TEXHUTE CIMHUYHHM TOSBSBAaHUS BHHATM Ca LEIH IOJ0XKUTEITHU
qHcIa.

Kato cnenctBue OT OWHOMHMHAIHOTO —pasmpeelieHue,
IT0aCOHOBOTO ce XapaKTepu3upa C HIKOM OTPAHHYCHUS, KOHUTO
ONPOCTSBAT MaTEMAaTHUYECKHs amapar Hu ce JJo0imkaBarT 10
MPAaKTHYECKUTE CIy4au B IPOMHIILICHA CPea.

OCHOBHUTE OIPaHUUYCHUS Ca CIICIHUTE:

n — oo - Opoii WM o6eM Ha U3MEpBaHMUS;

p — 0 — BepoATHOCT Ha U3y4aBaHUs JeEKT X;;

q — 1 =1 — p — BepoATHOCT J1a HE CE NPOSBU M3yYaBaHUSIT
nedeKT x;.

Cywmara ¢ abcotoTHaTa 4yectota Ha n30paH Ae(eKT 3a BCHUKH
M3MEpBaHUs WM HAOMIOJCHUS € paBHAa Ha oOeMa M M3MEpBaHUATA,
T.e.. ),M; =N, WIA BCHYKH BB3MOXXHH TOSBSIBAHHS HA BCHYKU
u3ydyaBaHu JedekTH Ime gagaT obOeMa Ha HM3MEpBaHMATA WM
HaAOIIIOJEHUATA.

[ToacoHOBOTO pasmpeneneHue Ha peaKkd ChOUTHS  3a
U3BAJIKUTE U 3a TCHEPATHUTE ChBKYITHOCTH CE U3MEPBAaT BbB Bpeme. B
ciydas ¢ nedexTuTe BbB BHHIIHUS BH] HA IUIATOBETE YHHBEPCAJICH
pa3Mep Ha HaOJIONCHUATa MOXeE Ja ObJe KpaiHarta IbDKMHA Ha
OKa4eCTBsIBaHHs TON IUIaT. ToBa ce Hajara, MOpajd MPaKTHYECKH
pa3MUYHUTE CKOPOCTH HAa THKAYHUTE CTAaHOBE, JOPU M aKo
NPOM3BEXKIAT €IVMH M CHIIM BUJA IUIaT. 3aToBa pa3MEpHOCTTa Ha
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VW3BAJIKUTE B TMPEACTOSINUS aHaTNU3 € MeTpUYHa IbJDKMHA Ha
OKAa4eCTBSABAHUS TOII IUIAT, T.¢. Opoi ne(heKTH 3a eAUH METhP ILIaT.
OTHOCHUTENIHATa  4YeCTOTa HA  Pa3MlpeNeIiCHHEeTO  Ha

HaOmo1aBaHus Ne(eKT ce M3UncIsBa 1o Gpopmynara:
iX.e %X

P, (x) = X2 (VI1.25.)

X
KOETO 03HaYaBa, Y€ BEPOATHOCTTA Ha eeKTa X; Jja ce MOSIBU X IbTH

3a IsIaTa ABDKMHA N B €AWH TON IUIAT 3aBUCH OT YCTaHOBEHATa
CpeHa BEpOSITHOCT X, C KOATO C€ € IOSBUIL.

3a pa3nuka OT HOPMAJIHOTO paslpelielieHne CcpeaHara
CTOMHOCT Ha peAKHUTE CHOUTHSA Ce U3paBH:BA C OpOS Ha YCTAHOBEHHUTE
CITyJau:

X=n-p=—=m, (VI1.26.)
KBJETO:

N — IBJDKMHA Ha TOTIA;

m — Opost Ha YCTAHOBEHUTE NCPEKTH;

P — BEpOSATHOCT Ha W3y4aBaHHs Ne(eKT Ja ce TMOSIBH 3a
HaOIt0/IaBaHaTa bJKHHA.

Cpemnata CTOMHOCT Ha pEIKUTe CHOWTHS € paBHAa Ha
YCTaHOBEHUS OpOM OT T€3U ChOUTHSI.

CpenHO KBaJpaTUYHOTO OTKJIOHEHHWE C€ Ompenens Ima
dhopmynara:

oc=vVx=vVm=n"p, (V11.27.)

T.€. OTHOBO CBHLIECTBEHATa CTOWHOCT € B YCTaHOBEHUs Opoit nedekTu.

JloBeputenuusT nHTepBas Ha [10acoHOBOTO pasmpenesieHue
3aBUCH OT KpuTepus Ha Student u cpegHO-KBaIpaTHUIHOTO
OTKJIOHEHHE:

q=*%t-o. (VI11.28))

[o chuIus HaYMH KaTO HOPMAITHOTO Pa3NpeeieHIe CpeaHaTa
CTOWHOCT Ha HabromaBanus NeeKT ce HaMHupa B TPAHUITUTE:

¥x—t-o<X<x+t-o, (V11.29.)
¢ 95% nmoBepuTenHa BEPOATHOCT M B 3aBUCHUMOCT OT JBJDKMHATA Ha
iata, uiu Opos MeTpu — N.

Bapuanmonnure penoBe Ha NeeKTHTE CHIIO TOAJIEKAT Ha
KOpenalioHHa OIleHKa. B o0mus ciydail, mpu CpaBHsSBaHE Ha
nedeKTUTe Ha TOMOBETE IUIAT C Pa3WyHa ABDKMHA MOXE Jla ce
HpUI0XKK (OpMyJIaTa Ha pa3deTHHs KpuTepuil Ha Student.
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ny Y x1—Ny XXz
=—=—_<="2 < t.(1.96). V11.30.
Vi, Cxi+Y x2) T( ) ( )

Oco0eH uHTEepec MpEeACTaBIsABAa CTATHCTHYECKAaTa BPbB3Ka
MEXKIy OT/CNHH BHJIOBE Je(eKTH mo ruiata. YuciaoBara OlEHKA Ha
BpB3KaTa MOXE Ja C€ IOJIy4Yd OT KOeQWIMEeHTa Ha JHMHEHHa
Kopeilanuusda, HOPUIOXKCH KbM YHCIOBUTC PE3YyJITAaTU OT PCAKUTC
cpbutus ¢ [loacoHOBO pasnpenencHue:

ryy = 200 (VII.31.)

nxy

C Taka MoJpefeHUTE B AITOPHUTMHYHA ITOCIEAOBATEIHOCT
M3pa3u CTAaTUCTUYECKH MOJXKE JIa C€ MPUCTBIIN KbM EKCIIEPUMEHTAIHO
CpaBHEHHE Ha COOpPHUTE XapaKTCPHCTHKUA M B3aUMOBPB3KH MEKILY
HW3MEHEHUETO Ha (PU3NYHHUTE CBOMCTBA U Ne(EKTUTE HA IJIATOBETE.
VII.5. Ekcnepmna oyenka 3a okauecmengeane Ha niamoseeme

HpI/IeMaTe.HHI/IHT, HIN MCKIWHHUAT Ka4€CTBCH KOHTPOJI
ChABpXKA TPH TPYHH OT ACHHOCTH, KOWTO Ca CaMOCTOSTEIHH H
MIOCJIC/IOBATEITHH.

[IporechT 3amoyBa ChC CKIAJAUPAHETO U UIACHTHU(DUKALIMATA
Ha miaToBere. B oOema Ha efHa gocTaBKa, JOPH 3a €UH apTUKYI ce
HaOI01aBa BTOPHYHA MHIMKAIMA BBbPXY eTukera. [1o TO3M HauuH
JOCTaBEHOTO KOJIMYECTBO, WJIM T'eHEpalIHaTa ChBKYITHOCT CE€ CHCTOM
OT HSIKOJIKO I'PYIIU C €IHAKBU CBOMCTBA.

BropusT eram Ha mNpUEMATETHHAT KOHTPOJ BKIIOYBA
TabopaTOpHHUTE N3MUTBAHMSA. Te IpOTHYAT Ipe3 TPH eTarna:

- CBCTaBSHE Ha MPEACTABUTEIHA M3BaJKa U IMOJATOTOBKA HA

ONMUTHH 00pa3Ly CIIOpes CTAaHAAPTHUTE ONKCAHUS;

- IpOBEXIaHEe HAa Ja0OPaTOPHUTE M3MTUTBAHMS;

- 3amMCcBaHe M IBPBHYHA CTAaTUCTHYeCKa 0oOpaboTka Ha

na0opaToOpHUTE PE3YJITATH.

CMUCBHIBT U HEOOXOAMMOCTTA Ha MIPHEMATETHUsI KOHTPOJI Ce
ChAbpPXKAT B 3aKIOYUTCIIHUA, TPETHU CTall. EKCHepTHaTa OIICHKa,
U3BECTHA M KaTO aHAJIM3 Ha Ja0OPaTOPHUTE Pe3yJITaTH MPEACTaBIsIBA
MOCJIC/IOBATETHO CPAaBHEHHE HA pE3yJTaTUTE OT H3IUTBAHUTE
CBOIiCTBA C KOJMYECTBEHHTE CTOMHOCTH Ha KauyeCTBCHUTE
MI0KAa3aTey, 3aJaJ€HA B CTAHNAPTUTE WU JIPYrd NOKyMeHTH. T4
3aBBpIIBA C AHAIUTUYHO OOOCHOBAHO pEIICHHE 33 KauyeCTBEHO
KJIacMpaHe Ha KOHTpPOJHMpaHaTa MapTujaa. BB3MOXKHHU ca pa3iIndHu
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HHBa Ha Ka4eCTBO, KOUTO OOMKHOBEHO CE CBEXJAT JIO0 TP OCHOBHU
TpyIu:

- IIbPBO KA4Y€CTBO, ITPU II'BJIHO CHOTBETCTBHUEC HAa KAYECTBCHUTE
MTOKAa3aTeINH;

- BTOPO KauecTBO, NpH HAIWYHNE HAa HECHOTBETCTBHE 3a
BTOPOCTEIICHHHM KaueCTBCHH MTOKA3aTeIIH;

- TPeTo KayecTBO WK Opak, MpH ISUIOCTHO HECHOTBETCTBUE HA
[TOKA3aTeNINTE WM HEChOTBETCTBUE HA KPUTHUYEH ITOKA3aTel.

[ToaroTBeHNTE ONMUTHH OOpazmuM 3a JTabopaTOPHUTE
W3MUTBAaHUSl C€ CTUKWpAT, 3a Ja C€ OHarjeasr. ETukeTpT ce
MIPUKpeTBa KbM oOpasera. Toil mpencTaBisBa XapTUEH OTPSI3bK, HA
KOHTO ca 3arncaly HACHTU(UKAITMOHHUTE JaHHN Ha 00pa3era, KakTo
U CBOWCTBAaTa, Ha KOUTO TPpsAOBa Ja ObJe M3MHMTaH B JJaOOpaTopuUsTa.
Bopxy Hero ca orOemnsi3aHM MecTa, KbJIETO JTA0OOPAHTHT Ja 3aIullie
ITbPBUYHUTE JAHHHM T10 PE3YJITATHTE OT JIA0OPATOPHHUTE U3MTUTBAHMS.

KauecTBeHMAT KOHTPOJI Ha IUIATOBETE MPHUKIIOYBA C
EKCIIEPUMEHTAJIHA OLICHKA, CPABHUTCIHUS aHAJIM3 M PEIICHUETO 3a
KaueCTBEHO KiIacupaHe. 3a BCEKH JIOT IUIaT, ¥ CIOpel HETOBUS BUI,
“Ma Tpyna oOT II0Ka3aTelHd, KOUTO CHCTaBAT OOIIOTO KavecTBO.
IToka3aTenure OTpa3sBaT pa3jiMyHU CBOWCTBA, KAaTO: CTPOCK,
MCXaHUYHO CBHIPOTUBJICHUE, IMOBHPXHOCTHA yCTOI\/'I‘-H/IBOCT nu T.H.
BrurrounTenHo u feeKTuTe BHB BHHITHUS BHI.

BapunannoHHUST KOeQHUIIMEHT € YHUBEpCaJeH MoKa3aTell 3a
HepaBHOMepHOCTTa. CTOHHOCTTAa Ha BapUAIlMOHHUS KOS(HUITUCHT
TpsiOBa Ja ObJie O-MaJIKa OT 3a]1aJICHaTa WU 00sSBEHATA.

ExcniepTHaTa omeHKa ce OCHOBaBa Ha TPYII OT HEPAaBEHCTBA
3a BCEKM Ha0JII0/IaBaH M M3MUTBAH Ka4eCTBEH IoKa3area — X:

min x"M < x < maxx"o" VI1.32
U e (vil-32)

KBJIETO:

X — M3CJIe/IBaH MMOKa3aTed,

min x"°"; maxx"°™ — HOMHHAITHA TIparoBe Ha JOMyCTHMOCT
Ha MOKa3aTeJs;

Cy(x) — ycraHOBeH BapHalMOHEH KOCPHIMEHT 32
MIOKa3aTels;

Cy°™ — HOMUHAJIHO JIOTTyCTHMa HEPAaBHOMEPHOCT.
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[MpUHIMITBT HA EKCIEePTHOTO pEHICHHE Ce OCHOBaBa Ha
IpUeMaHe ¥ OTXBBPJISHE Ha MOPEIUIaTa OT KaueCTBEHH IMOKa3aTeIH.
ChcTaBsiHeTo Ha o0ocHoBaHO penienue o CYK ce mpenacraes kaTo
AITOPUTBM C TIOCNIEIOBATECITHH MPOIICIYPH, AITCPHATHBU U IIUKIIH HA
MPOBEPKa Ha IpynaTa OT KAYeCTBCHU MOKA3aTeIH.
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VIill. EKCIIEPUMEHTAJIHA PABOTA

VIIIL1. Excnepumenmanna paboma 6wvpxy KauecmeeHu
nokazamenu ¢ HOPMAAHO pasnpeodeienue Ha aadopamopHume
pe3yamamu

VIII.1.1. [Ipeomem na excnepumenma

[IpenMer Ha eKkclepUMEHTaNHaTa pPaboTa € KOMILICKC OT
nabopaTOpHU W3CIEABAHMA M KAauyeCTBEH aHalM3 Ha HOPMAaIHO
pasmnpeesieHd YUCIIOBH JaHHH, TIOAPEACHH allTOPUTMHYHO 32 H300p
Ha cypoBu ThKaHHW. llenta Ha paspaboTkara e Ja ce CBCTaBU
omnepaTrBHA mpolleaypa 3a Bxoasil konTpod Ha CYK 3a npaBUiIHOTO
HAacOYBaHE Ha CYpPOBUTEC THKaHW TIpU OarpeHe, IMaMIOBaHE U
TIOBBPITUTEITHA PaOOTH.

Pasrienan e cypoB jkakapZoB IUIaT - MaMydeH THI ¢ o0Omia
aeikuHa oT 35000 m, pasmpeneneHn B 338 Toma HempekbcHaTa
HaBUTAa ThKaH. TbKaHTa ce cbecToU OT 79% mamyk, 18% monuamun u
3% emacran BB BbTHKa. lllupunaara Ha cypoBus miar e 145 cm ¢
miomua Maca 190 g/m?. OcHosara e ¢ retua 900 Humku/dm u ce
CHCTOM OT MTOJIMAMHUTHA MOHO(HIIAMEHTH C IMHEWHA TUIBTHOCT Tt 3.6
tex. Bereuure nmat mrsTHOCT OT 300 Humky / dm U ce ChCTOIT OT
namMy4Ha ChpLIEBHHHA MpeXJia ¢ TuHeiHa urbTHoCT Tt 37.2 tex.

B ycnoBusiTa Ha chlecTByBamaTa TEKCTHIIHA MOJJIOXKKA,
MMO3BOJIABAINA PA3IUYHA TEXHWKHM W BApHUAHTH 3a IIBETOBO W
eCTETHIECKO OpOpMIICHHE € HEOOXOIMMO pPa3ACIITHETO Ha Isiara
TeHEepaJiHa CHhBKYMHOCT OT 338 Toma rmiat B 000COOCHHM Tpynu Ha
OCHOBAaHHUETO Ha JIBA OCHOBHM IPH3HAKA: IUION[HA Maca W HIOAHC Ha
Oevs LBIT.

VIIL1.2. Len — noobop u knacugpuyupare 8 eOHOpoOHU epynu

ITo mpoexT cTpoeXbT HA U3CIEABAHUS IIAT € CTPOTO ONPEIEIICH
— ’akapJoBa THKaH C SICEH JIeCeH, IMOJIMaMUHAa OCHOBA U MaMy4eH
BBTHK. Paznmuuusta B OTACIHUTE U3THKAHY MTAPTHIM Ca B PE3yJITaT HA
BB3MOKHU Pa3IUIMsI B MANTUHHUTE HACTPOUKH Ha THKAYHUTE CTAHOBE
WJIM B MIPEXKIUTE, U3IMOI3BaHU 32 BbTHYHH HUIIIKH.

B mammHHWTE HACTpOWKM Ha THKAdHUS CTaH, MPAKTUYECKH
JIOTTYCTUMU Cca BhThYHATAa HAOWBKA M OIMbBAHETO Ha OCHOBata. Jlopu
U Te3d MAIIMHHM HACTPOHKM ca CTPOro HaONI0JaBaHu U €
MIPaKTHYECKH HEBH3MOXKHO J]a c€ TIOydaT pa3Inyus B IUIATa, TOPaIH
M3MEHEH ThKaueH PeKHM.
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VIIIL1.3. Qaxmopu Ha no0bopa — NIOWHA MACA U HIOAHC HA
benus ysam

Jexnapupanute KOHCTPYKTHBHU IapaMeTpy Ha CypoBaTa ThKaH
MOTaT Ja TOCTyXaT KaTo OTHpaBHA TOYKAa MPEAd BCHYKO 3a
YaCTHYHOTO OTXBBPJIIHE Ha HAKOW JabOpaTOpHH TECTOBE, KaTo
HanpuMep MpoBepKa Ha BIAKHECTHS ChCTaB M BUJa Ha THKAaHTA.

[Tpu HEOOXOOUMOCT MEKIMHHUAT KadyecTBEH KOHTPOJ 00XBalla
CIIETHUTE TIOKa3aTelu: IIMPUHA W TMOBBPXHOCTHA Maca B cpefara u
JBaTa Kpas Ha ThKaHTa, yCTOMYMBOCT HAa TIOBFPXHOCTTA, MEXaHUYHA
YCTOMYMBOCT Ha OCHOBATa ¥ BbTHhKa. KpaiiHaTta orjeHKa Ha Ka4eCTBOTO
ce OCHOBaBa Ha J1abOpaTOpHO OMpeneNeH IBETOBH HIOAHC Ha BCSKa
pOJIKa CypOB IUIAT CIPSAMO MOAXOAMI eTaoH. [llnpuHara Ha ThKaHTa
ce n3Mepna npu ycious Ha [SO 3801, kpaero ce 3ammcBaT €QHO 10
TPU TIOCIENOBATENHN W3MEPBaHMUs M CIIEJ TOBa C€ OCPEIHsBa. 3a
omnpeersIHe Ha IUIOIIHATa Maca ce npuiara Touka Ne 6.7, meron 5 3a
ompejieNiTHE Ha MacaTa Ha eJUHHIA IUIONI 4Ype3 MallKu TMpoOH,
ceriacHo [SO 3801.

OT mo-ToNsIMO 3HAYEHHE € PaBHOMEPHOTO pasmpeielicHHe Ha
IIONIHATa Maca [0 INMpWHAaTa Ha ThkaHTa. OleHkaTta Ha
HEPaBHOMEPHOCTTA Ha Pa3NpeIeTICHNETO Ha TETJIOTO YHUBEPCATIHO Ce
mpeacTaBs Upe3 KoeQuIueHTa Ha Bapralys 1o Maca CIpsiMO cpeliaTa
Y 7BaTa Kpas Ha ThKaHTa. | paHMYHATa CTOMHOCT Ha KOe(UIIMEeHTa Ha
Bapuarms (Cv(terno)<5,0%), Hax KOATO THKaHTa Ce NIeKIacupa, €
yCTaHOBEHA 4pe3 JIbJIra eKCIIepUMEHTal Ha paboTa oT AHIOHOBA H
Pumunm npe3 2020 .

JpyT ocHOBEH Mmoka3zaTel 3a 300p Ha CypOB IJIaT C OTHOCHUTEITHO
€/IHAKBU CBOMCTBA € IIBETOBHSAT HIOAHC HA JIMIIEBATa M OMAKOBATa
MOBBPXHOCT. LIBeToBHTE pa3nukyu OOMKHOBEHO CE MpHUJIAraT B CIIydyai
Ha HECHOTBETCTBHE B YCTOHYMBOCTTa Ha Oarpuja W TEKCTHIHU
MaTepuany. ToBa € KOMIUIEKC OT TIPEANUCAHUS W MPETOPHKH,
crOpann B mopeannara ot crangapta ISO 105. Yact A02 (ISO 105-
AQ02), omucsa ,,5-cTeneHHaTa CHBa ckajia“ KaTo CPEACTBO 3a OLCHKA
Ha I[BETOBUTE OTKJIOHEHHUS MEXKAYy CTaHIapT M TeCTOB oOpasell.
[IpoaBKUTENHOCTTA HA BU3YATHOTO HAOIIIOJCHUE, CPABHEHUETO H
CyOCKTHBHOTO 3aKJIIOUCHHE € MajKa, HO HJAMa JIeTalijlHa YHCIIeHa
CTOWHOCT Ha OTKJIOHeHHWeTo. (CIemoBaTeNHO, CHBaTa CKaiga He €
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MTOAXOJISIIA 32 MAacOB MOAOOp M KIACH(UIIMPAHE B TPYMHU OT TOJSAM
00eM IpoOH MU POJIKH TLIAT.

Bb3MmoxHHTE pa3nuyus B Ka4eCTBOTO Ha MaMydHaTa MPEkKaa
MOTAaT JIa Ce ONPEJIEIIAT B IB€ HATIPABIICHHMS:

1. OTknoHeHUs OT 3ajaJieHaTa JIMHEHHA TUTBTHOCT Ha MPEeXAaTa,
Mopajid Pa3InyHu JeOCIMHN Ha MTAMYYHUTE BJIAKHA;

2. OrtkioHeHus B Oenusl IBAT HAa CypoBaTa NMamMyd4Ha MPekia,
MOpajil pa3NdHa CTETeH Ha OeN0Ta WM OXKBITSIBaHE HA TaMy4JHHUTE
BIIAKHA.

Ot rnenHa TOYKa Ha oOeMa, pasriekKIaHus IUIAT MPECTaBIsABa
TeHEepalHa CHBKYITHOCT Ha CTaTUCTHUYECKOTO siBlicHHe. dakTtopu Ha
rmoxbopa Ha IUTaTa ca IUIOIIHATa Maca M OTKJIOHEHHUSATa OT IMPHET
€TaJIOH 3a OeNns IBAT.

ChIIHOCTTa Ha W3CIEABAHETO C€ CHCTOM B 000COOSBAaHETO Ha
BCHYKH TOIOBE OT Te€HepajHaTa CHBKYITHOCT Ha IUIaTa B TPYNHU C
OTHOCHTEITHO eTHOPO/IHA TUIONIHA Maca M OTKIIOHEHHE OT €TallOHA Ha
Ocenmust nBsiT. Tasu knacudukamus 1€ HACOYM TPABUIHO KbM
CJIEJIBAIINTE TEXHOJOTHYHH OOPaOOTKH Ha IIBETOBO Pa3HOTOHHE,
MOCPEACTBOM  TIIQAKO  OarpeHe W TledaTaHe, KakTo U
00J1aropoIIBaHETO Ha ILIaTa.

VIIl.1.4. Excnepumenmannu pesynmamu u ananus

Ome B HadanoTo Ha wAeHTH(UKanuATa Oeme yCTaHOBEHO
HaJIMYUETO Ha ONTHYHO m30eneHwm TomoBe c¢ muaT. [lomaranmero Ha
(bIyOopeclieHTHH BeIIECTBA KAaTO ONTHYECCKU W30CTUTEIH I1eNn
BPEMEHHO TPUIaBaHe Ha 3PUTEIICH ePEKT Ha U3KYCTBeHA OenoTa Ha
miara. ToBa ce momy4aBa B ciay4yawTe C MaMy4YHH IUTATOBE, KOTATO
BJIAKHECTHUTE CYPOBUHM IIPUTEKABAT JKBJIT OTTCHBK. TOBa € mpeyka 3a
1Ko OarpeHe B CBETIIM TOHOBE HUTU NIeYaTaHe Ha CBETIIU U IACTEITHH
¢durypu.

CemiectBeH ¢akTop 3a He3ab0aBHOTO OTAENSHE Ha ONTHYHO
U30€TICHUTE TONOBE C IUIAT € BB3MOXHOCTTA 33 OE3KOHTPOIHO
OTJIENITHE HAa MallKh KOJHMYECTBA OT ONTHYECKUs H30enuTen u
MIOTIaJIAHETO UM BBPXY JIPYTHTE TOIIOBE C IUIAT.

OcBeH TOBa, BCUYKH IMOBBPXHOCTH, BBPXY KOHUTO € HAHECCH
ONTHUYCCKH M30CTUTEN TOKa3BaT pasivucH apUHHUTET NpU OarpeHe
WK redaraHe. B cMmuchI, 4e onTHYecKH HW30EJICHHWTE W JIPYTHTE
TOTIOBE IUIAT HE MOTraT Ja MPEeMHHAT MpPU €JHAKBU TEXHOJIOTUYHU
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pexxuMu Ha OarpeHe, a omle TNO-MaJKo Ja OBJaT 3apeleHH
€/THOBPEMEHHO B eJlHa OarpuiiHa OaHsl.

ToBa HalOXM OT BCHYKH TOINOBE C IUIAT Ja C€ B3eMar
MPEeIBapUTEITHO Mallkiu OOpa3I W Ce IMOJI0XKAT Ha CPaBHUTEIHO
M3MHATBaHE Ha YITPABHOJIETOBA CBETIIMHA.

[To To3n HaunH 1/3 OT reHepanHaTa CbBKYIHOCT Oerre 06ocodeHa
KaTO CaMOCTOSTEIIHA TPYIa Ha TOMOBETE ¢ ONTUYCCKH M30EIUTE.

Te3u TomoBe Osixa MOAJIOKEHH HA JIBE€ OCHOBHHM H3IHTBaHUS:
IDIONIHA Maca M BBHIIEH BHJ B CMHCHI Ha TO-0sIa MM TO-XBITa
MTOBBPXHOCT Ha JIMIIETO HA TUIaTa.

JlanHuTe OT M3NMTBaHMUATa ca nafacHu B Taomuma VIII.1.4.1.
Tabnuya VIIL1.4.1, I[lepsuuna obpabomka Ha nabopamopHu
pe3yamamu Om uU3numeane Ha ONMUYHO U30eieH HcaKapoos niam

(I)_VHI{L[IIH Ha paslpeleleHueTo Ha ILT0IHAaTa Maca

Piazza 2537 | 22BL1125 25.11.2 | 33357, | 338 bleache Mass dispersion evaluation colour
6 2 ‘ 8 rolls ‘ d

Test # Lo | Roll | Lenght | Width, | Mass-Sq, g/m2 M-L, |o(W |Fr Ft Cv(Sq) white

t # ,m cm g/m ) /
Left Middle | Right | Mean Mean f1=2: yellow
‘ f2=120

O6eM Ba NpeJCTABATEIHATA HIBAIKA 118 pomkn miat

minXi 35,00 [ 138,50 | 176,00 [168,00 [ 176,00 [ 173,30 [240,10 [ 2,65 [ 0,64 [ 3,07 [ 0,79 [

maxXi 129,00 | 149,00 | 204,00 | 196,00 | 204,00 | 201,30 | 300,00 | 5,29 | 1,11 [307 524 |

white 61

vellow 57

Cp. 81,19 | 144,51 | 190,85 | 183,05 | 189,31 [ 187,73 | 271,23 530 | 111 | 3,07 |2.82

APHTMETHYH

[

Cp. 20,19 | 2,11 6,06 5,28 5,66 | 4,76 545 1,80 | 0,38 | 0,00 096

KBAJPATHYHO

KopelanHoHeH 0,52 0,60 0,55

KoeHIuenT LM MR LR

— s 2f ) Msg(Middle} Msg(Right)] —===aMs=glaverage)] embllnriaverags)

CpaBHI/ITCJ'IHO roysimMata 6asa ot JaHHH ITO3BOJIABA Ja CE€

Juaepama VIIL1.4.1, @ynkyuu na paznpedeieHuemo Ha
NIOWHUME MACU NO WUPUHAA HA NAATHA 30 6CUYKU USNUMBAHU
monoee.

HaIPAaBsIT CIETHUTE U3BOIM.

CoiiecTBeHUAT (aKT, KOWTO Ce YCTaHOBSBAa BeIHAra e
CPaBHHUTEIIHO PAaBHOMEPHOTO pa3Npe/ieiiCHHe Ha OTKIOHCHUETO OT
IDUIONTHATE MAacH, T.e. JIMTICBA TEHACHIWSA. ToBa € CIENCTBHE OT
CITy4aifHO pa3IpeJIeICHUTe TONIOBE B MTOPETHUTE H3MUTBAHNS.
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YcraHoBsBa ce, Ye U3MEPEHUTE TUIOIIHU MAacH 1O IIUpUHATA
Ha IJIaTa UMarT NpUOSU3WTENHO €JHAKBO paslpeiesieHHe U He ce
HaOIro/IaBaT pa3MyHY TCHICHIIMN B CTPOEXKa Ha IIaTa 10 cpejara u
B JIBaTa Kpasi.

CxoncTBOoTO MeEXAy (YHKIHHATE Ha paslpeielieHHe Ha
cpeaHaTa KBaJpaTH4yHa IJION[HA Maca M CpejJHara JIMHEeiHa Maca
MI0/ICKa3Ba, Y€ OT TEXHOJIOIMYHa TJle/IHa TOYKa MPHU U3ThKaBaHETO Ha
TaKbB KAKapJOB IJIAaT CBhC CJIOXKEH CTPOEXK HE ca JOIyCHATH
OTKIIOHEHHS B MAIllMHHUS PEXKHM H HACTPOWKHTE Ha pabOTHHTE
OpraHu.

Cren mppBHYHA CTaTUCTHYeCKa 00pabOTKa Moratr na ce
pasriiefiaT yCTaHOBEHHUTE 3aBHCUMOCTH MEKy MACOBHTE TIOKa3aTen
OT Ka4yeCcTBOTO Ha IIIaTa.

HﬂpIIﬂTIIIﬂ Ha TUTOIHATAa Maca

===StDOV(LMR) e Fr{LMR/SG) e F1(2/120) = Cv{Msq)

Juaepama VIIIL 1.4.2, Bapuayuonen ananusz no kpumepus na Quuep

HucnepcusiTa Ha IUIOIIHATa Maca MO IIMPUHATA HA IJIATa,
MpeicTaBeHa Ype3 HEeM3MEeCTeHaTa OIICHKa Ha CPEIHOKBAIPATUIHOTO
OTKJIOHEHHE TTOKa3Ba CPAaBHHUTEIHO PAaBHOMEPHO pasIpeieieHre Ha
OTKJIOHCHHUATA CHPSIMO BCHYKH W3CIEIBAHU ONTHYHO W30CICHU
TOIIOBE.

IIpoBenen e gucrepcHoOHEeH aHaiMW3 3a OleHKa Ha
CHOTBETCTBHETO Ha BHTPEIIIHATA HEPABHOMEPHOCT Ha IIJIONHATA Maca
cupsMo oOmiara, BbHIIIHA HEPAaBHOMEPHOCT Ha IUIOIIHATAa Maca 3a
BCHYKH TOTIOBE OT ONTHYECKH M30ETIEeH IJIar.
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3a TakaBa rojsiMa M3BaJgKa CTENEHTa Ha cBOOOJA € paBHA Ha
120 mpu crenen Ha cBoOoJa 3a BBTpEIIHATAa IUCIepcUs — 2.
TabnauuHaTa CTOHHOCT Ha KpuTepus Ha OuIIep Npu Te3W MapaMeTpu
e paBHa Ha 3.07. Tasu crolHOCT € oOTOens3aHa KaTo YepHa
XOPHU30HTAJIHA JIMHUA Ha (urypa 4.

Buano e, ye oOmmre HMBa Ha pa3deTHAaTa CTOHHOCT Ha
Oumep ca mo-Malkd W HE JOCTHraT K300II0 A0 HHUBaTa Ha
TabnmuyHaTa CTOWHOCT. ToBa M300IO0 O3HAa4YaBa, Y€ BHTPEITHHUTE
JUCIIEPCUH WM HEPABHOMEPHOCTTA Ha IIIOIIHATA Maca I10 LIMPHHATa
ca eIHOPOJHM C O0InaTa JUCIepCHs 3a Iiiata ChbBKYMHOCT OT 121
TOIIA TIJIAT C ONTHYECKO H30esBaHe.

ToBa mo3BoNsIBA 1@ Cce€ IPWIOKH BapUALMOHHUAT
KOe(QUIIMEHT KaTo OILEHKa 3a JONMYyCTHMaTa HEPaBHOMEPHOCT Ha
CTpO€’ka Ha MjaTa Mo MNpPUHa.

[To-ckopo kaTo chHBHAIEHHE BAPHUALMOHHHUAT KOCHHUUIUEHT
MOYTH CUMETPHYHO C€ H3MEHS OKOJIO HUBOTO Ha TaOJIMYHATA
CTOMHOCT Ha KpuTepus Ha Duiiep 3a BCUUKU TonoBe. ToBa Moka3pa
€IHOPOJHOCT BB BapHaIlMHUTE U B TO3H CIIydail MOKe Jja ce MPUII0KU
MakCHUMajHaTa CTOMHOCT oT 5% KkaTo mpar 3a NpHEeMIIMBa
HEPaBHOMEPHOCT Ha IljiaTa o IUIOLIHA Maca. B npoTuseH ciydaii ce
HaJlara JIOMbJIHUTEIHa MOKpa 00paboTKa Ha 1jiaTa 3a U3paBHsABaHE Ha
CTpOEXKa.

[IpoBeneH e chII0 U KOpeNalOHEeH aHAIIH3.

UscnenBann ca Tpu TpynH KOpENAMOHHH KOE()UIMEHTH Ha
3aBUCHUMOCTHUTE MEXY IUIOIIHUTE MAacH B CIIETHUTE ChUCTaHUS:

- JIABaTa CTpaHa M Cpena;

- cpenaTa Ha IulaTa C JsICHaTa CTpaHa;

- JIsABaTa CTpaHa C JsicHaTa cpena.

U tpure xopenanuoHHU KoepunueHTH ce u3MeHaAT oT 0,52 mo
0,60.

ToBa mokas3Ba ciy4ailHO pasmpelesieHHe Ha OTKJIOHEHHATA U
HEpPaBHOMEPHOCTHTE, KAaKTO IO INHPHHATA HAa IUlaTa, Taka ©
HA/THKHO IO TUIaTa OT IsjaTa ChbBKYITHOCT HA TOIOBE C ONTHYECKU
n30enuTen.

B pesyntar Ha mpoBeneHHs AWCHEPCHOHEH WU KOPEJIalMOHEH
aHaJn3 M cyOeKTHBHATa OLIEHKAa Ha TOIOBETE C 5-CTENeHHaTa CHBa
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CKaja ce o0pazyBaxa 4 rpymnH OT TOTIOBE TUIAT C EAHOPOIHH CBOMCTBA
Ha CTPOEXa M CTEIEH Ha 0eoTa BbpXY JIMIEBaTa TOBBPXHOCT:

- JIeKH M CBETIIM TOMOBE C MIIOMIHA Maca okoso 160 r/m? u sicno

U3paseH OsuT IBST;

- TEXKH U CBETJIM TOIOBE C IUIOIIHA Maca 0kono127 r/m? u acHo

U3pa3eH OsI IBST;

- JIeKM TOMOBE C IUIOIIHA Maca 0koJI0 160 r/M? U SICHO U3pa3eHo

OXXBJITSIBAaHE;

- TeXKHM TONOBE C IUIOMHA Maca okoio 175 r/m? u scHo

M3pa3eHO OXKBITSABAHE.

Or oOmms ob0em Ha TeHepallHaTa CBBKYIHOCT Ha
pasriekaaHara JocTtaBka ot 338 Toma maMyueH jKakapaoB IIaT clie]
OTJIEJITHETO HA ONTHYHO n3benenute 121 Tona u cies oTAeIsIHEeTO Ha
MOBpeACHU TooBe ocTanaxa 211 Toma. Ta3u rpyna oT TonoBe cypos
nmaMyudeH JKakapJOoB IUIaT o00pa3yBaT OCHOBHAaTa W3BaJKa Ha
JOCTaBKara.

[lamyunusT tmatr e 0e3 crenuduYHa MpeaBapUTEIHA
00paboTKa C MOBBPXHOCTHO aKTMBHU BellecTBa. ToBa 03HadaBa, ue
MPaBUJIHO OIPEJICIICHUTE TMOKa3aTelId 3a KA4yeCTBEH MOa0op Iie
VIIECHST clieABariara oopabdoTka.

OTHOCHO KpuTepus IUIOMIHA Maca, HMa [Ba OIMPEAEIIIN
ITOKAa3aTeIIH:

- MakKCHMAaJIHO OTKJIOHEHHE Ha IUIOIIHATAa Maca OT 00sBeHaTa B

rpynara c He rnoseue ot 5%;

- MakCUMAaJICH BapHaIMOHCH KOS(UIMECHT Ha

HEpPaBHOMEPHOCTTAa Ha IUIONIHATA Maca IO MIMpUHATa Ha

miara, He rmoseue oT 5%.

OTHOCHO KpWTepHs 3a CTeleH Ha 0elloTa Ha CypOBHS IaMy4eH
IJ1aT OTKIOHEHUETO Ha yucioBaTa cTtoiHocT 1o Delta CiELab (Data
ColoR) e moxe ma mamsumana 1,0. ToBa o3HadyaBa, 4e TOMOBETE
cjIeiBa Aa CC€ mperpynupar 1o TakbB HA4YWH, Y€ BBB BCiAKa I'pyla
OTKIIOHCHHATA OT MPUETHUS 3a €TAJOH OsJ IBAT J1a HE HAJBUIIIABAT
+0,5.

Pesynratute OT mhpBMYHATA CTAaTHCTHYeCKa 00paboOTKa Ha
TOMOBETE OT OCHOBHATA JOCTaBKa Ca MPEJACTABCHHU B CJiC/BaIlaTa
Tadimua.
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Tabnuya VII.1.4.4. Ilvpsuuna obpabomka Ha 1a0OPAMOPHU
pe3yamamu om u3numeane Ha Cypos namyder xHcaxapoos niam

Piazza 25376

22BL1125

25.11.22 | 33357.8[338 rolls_| bleached

Mass dispersion evaluation

Test# Lot | Roll #

Lenght, m| Width, cm

Mass-Sq, g/m2

Left

[Middle

[Right

[Mean

M-L, g/m [ [ Ft ]
Mean oW i o210 |SVED

Delta E
CELab

OGem Ha npeAcTaBUTenHaTa

minXi

n3Bagka

2

11 ponku nnat

62.60

140.00

172.00

172.00

171.00

171.70

240.30 0.58 0.10 299 0.31

2.88

maxXi

165.00

151.00

206.00

199.00

205.00

203.30

307.00 6.24 112 299 597

6.87

Cp. apuTmMeTM4HO

108.34

145.39

190.37.

182.38

189.79

3.00

272.60 5.58 1.00 299 297

4.54

16.92

172

6.31

5.06

5.31

4.57

6.26 2.04 0.37 0.00| 1.09

0.95

Cp. KBaApaTM4HO

0.55

0.55

0.44/

KopenauuoHeH

Lm

M/R

LR

Msq(average)/Delta E Celab

0.10

lomsimara Gaza oT ;mabopaToOpHU pE3yNTaTH ITO3BOJISIBAT
pa3MYHN WHTEPIpPETAlNAd OTHOCHO BPB3KaTa MEXKIY H3MHUTBAHUTE
[TOKAa3aTeNIA U BEPOATHO Bh3ACHCTBANINTE (DaKTOPH.

Ot chlnecTBeHO 3Ha4YeHHE € rpadukaTa Ha (QYHKIUITa Ha
pasIpenielieHre Ha YUCIOBATE CTOWHOCTH MO TUIONTHA Maca U CTEIeH
Ha Oejora. YCTaHOBSBAT C€ IBE XapaKTEPHU OCOOCHOCTH Ha TO3H
CJIOKCH ThKaH ILIaT.

Ha mBpBO MsICTO TOBa PaBHOMEPHO pPa3mpbCHATOTO
OTKJIOHEHHE Ha IUIOI[HATa Maca 10 IIUpUHATAa Ha IUIaTa.
OTKJIOHEHHUSTa B JBaTa Kpas W B cpelara Ha Ijlata ca IOYTH
CUMETPUYHO PA3IOJI0KEHHN OKOJIO €THO IPUOJIM3UTEITHO CPETHO HUBO
or 187,5 r1/M%. HeszaBucumo, ue TIIOCICIOBATEIHOCTTA HA
M3NUTBAaHUATA € ChC CIydacH M300p Ha Toma IJiat, He ce HabloaaBa
HUTO TEHJICHIIUS, HUTO CTPYIIBAHE HA CJIHAKBU CTOMHOCTH.
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DyHKIIA Ha PAITIPCICTICHTICTO HA TITONTHATA Maca

Huaepama VIII. 1.4.3, Paznpedenenue Ha nIowHama maca Ha cypos
JHcaxkap0oe namyver niam

Ha BTOpOo MsCTO M TpuTe rpynu IUIOUIHHM MAacH IMOKa3BaT
CIIy4alilHO pa3npbckBaHe. ToBa € CBUAETEICTBO 3a PaBHOMEPHO
MOAABbPIKAH TEXHOJIOTUYECH PEXXUM U MalllMHHU HaCTpOﬁKH.

OT ChHIIECTBEHO 3HAYEHHE € CTAaTUCTHYECKaTa OLEHKa Ha
€HOPOAHOCTTA Ha aucriepcunte. IIpoBeieH e mucnepcnoneH aHalu3
o kputepus Ha Ourep crpsiMO OCHOBHUTE BapHaIliH Ha TUIOIIHATA
Maca, KaTo OTpa)Ke€HHEe Ha CTpOoeXa Ha IulaTa.

TabnuuHaTa CTOWHOCT Ha KpuTepus Ha Duriep e onpeneacHa
Ha 2,99 mpu cremeH Ha cBoOoma 2 3a BBTpENTHATA AUCTICPCHS HA
OTKIIOHEHHATAa N0 mmpuHa. CrermeHTa Ha cBOOOMa Ha BHHINHATA,
oOmiara aucrepcus 3a BCUYKU TOIOBE ILIAT OT OCHOBHATa Tpylia e
paBHa Ha 210. M3meHeHmsaTa Ha IUTOIIHATA Maca rpaduyHO ca
npeacTaBeHu Ha nuarpama VII1.1.4.4.
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BB])II(’IUIIH Ha IIOoLIHAaTa Maca

sSIDEV(LMR) = FI{LMR/Sg) == F1(2/210)

Juaepama VIII 1.4.4. Bapuayuonna oyenxa Ha niowHama maca Ha
CYPOBUSL HCAKAPOO8 NAMYYEH NIAm

CpenHo-KBaApaTUIHOTO OTKJIOHEHUE CE XapaKTepu3npa ChC
CPaBHUTEIIHO TOJEMH W3MEHEHHsS, KaTo B ciiydas ce HaOIromaBat
OTJIETTHU MUKOBE, KOUTO OTPa3sBaT HATUYHUETO HAa TOIOBE C KPUTHUYHA
HEPaBHOMEPHOCT IO LIUPHUHA.

PasuetHara croifHoCcT 1o kputepus Ha Puiep, Makap U ¢
rojeMM OTKJIIOHEHHS, € SCHO M 3HA4YWTEJIHO II0J, HHMBOTO Ha
Ta0IMYHATa CTOWHOCT, TMpPEJICTaBeHa OT XOpPHU3OHTAHATa YepHa
nuHus. ToBa € CBUIETENCTBO 32 €IHOPOAHOCTTA Ha IUCIIEPCUUTE.

JIvHeHo cieACcTBUE OT CPEIHO-KBaAPATUUHOTO OTKJIOHEHHE,
BapHAIMOHHUAT KOS(UIIMEHT CHIO ITOKa3Ba TOJIEMH OTKIIOHESHUSI.

XapakTepHuUTe IUMKOBE Ha €AMHUYHU TomoBe Haa 5%
Bapuallys M0Ka3BaT HAJIMYKE Ha TOMOBE ILJIaT, KOUTO TPsiOBa ja Obaar
KJIACUPAHU 32 JIOMBJIHHUTEIHA MOKpa 00padoTKa 3a U3paBHIBAaHE Ha
CTpOeXka.

CMHCHIBT U TOJI3aTa OT MPOBEACHUS TUCTIEPCHOHEH aHaIN3
ce u3pas3siBa B yCTAaHOBEHATAa €IHOPOAHOCT HA AUCIEPCUUTE. 3aTOBA,
OTHOBO KaTO KPUTEpHUH 3a OIICHKA HAa paBHOMEpHA IUIOIIHA Maca 1o
ITUPUHATA HAa IIaTa MOKe J1a OB/ U3II0I3BaHa TPaHUIHATA CTOMHOCT
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oT MakcuMyM 5% BapuaunoHeH koeduuueHnt. Ilo TakbB HauuH,
JOMyCTUMOTO CTAaHAAPTHO OTKJIOHEHHE OT +5% Ha TuIomHaTa maca
NOoJIy4aBa YHUBEPCAIICH XapaKkTep upe3 BapUAIlMOHHUS KOSUITHEHT.

UnTepecHa e Bpb3KaTa MEXIY AWCHEPCHATA HA IUIOIIHATA
Maca M CTeIlleHTa Ha OesloTa Ha JMIeBaTa MOBbPXHOCT Ha IuiaTa. Ts e
IpeacTaBeHa Ha clieBaliaTa Juarpama.

Juacpama VIII.1.4.5. HUzmenenus na oucnepcusma HA NIOWHAMA
maca u cmeneuma Ha beroma
Kopenaun;{ MEXKIOY MacOBa HEPABHOMEPHOCT II demota
7,00
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6,00
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Bapuanuure Ha mIomHara Maca ca 3Ha4uTENHO I10-TOJIEMU OT
HM3MEHEHNETO Ha CTENICHTa Ha OesoTa.

HesaBucuMo ot ciydaifHuS Xapaktep Ha TMoAOOp H
MOJrOTOBKA Ha OMMUTHUTE 00pasLH, T.€., ©300PHT Ha TOOBETE CIPSMO
MOCNIEAOBATEIHOCTTa HA W3MWTBAaHUATA, BBB BapUalUsaTa Ha
IUIOIHATa Maca ce HaOJoJaBaT €IHAaKBO IOJPEAECHU TIPYIH.
BepositTHo TOBa ce JBIDKM Ha HeoOsBeHAaTa B HA4YallOTO
HWACHTU(UKALUS HA TONOBETE B MPHUCHILUTE U CBBP3aHU C HAYAJIHHS
MIPOU3BOACTBEH MpoLEC YcIoBHA. B cMHCBI, 4e B HadalHOTO
KOMIUIEKTYBaHE Ha JOCTaBKaTa € CBIIECTBYBAJIO IPYIUPAHE CIOPEN
NIPOU3BOACTBEHUTE  JIOTOBE  CbC  CBOTBETHOTO  ETHUKHpPAHE.
BnocnencTeue, OpUrMHATHUTE €THKETH Ca 3aMEHEHU C BTOPHYHH,
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KOUTO ca JIOBeNM JO II0OKa3aHUTEe CXOJIACTHYHU JabopaTOpHH
pe3ynTaTH.

[IpoBeneHUT MUCIIEPCUOHEH aHANW3 MTOKa3Ba €ITHOPOIHOCT
Ha [HCIIEPCHHMTE MO BCHYKM TOKa3aTenu. ToBa € ycCIOBHE 3a
MIPIJIO’KEHUE HA PEIIeHHsI C JOCTaThyHATa TIOBEPUTEIIHA BEPOSITHOCT
ot 95%.

CpaBHeHI/ITe HU3MCHCHUA MCXKAY IJIoHATa Maca U OIITUIHHUTE
CBOWCTBa Ha TIJIaTa MOKa3BaT MO-CKOPO OTCHCTBHE HA BPBH3Ka MEKIY
JIBaTa Ka4eCTBEHH ITOKA3aTEIH.

[IpoBeneH e kopenanMoOHEH aHaIW3 MEXIy Bapualuara Ha
IUIOIHATa Maca M OTKJIOHEHHsTa OT 3afaJeHus Osl  LBSAT.
Kopenammonausar koedurment e 0,10. ToBa e mokazaTencTBo 3a
OTCHCTBUE Ha BPB3Ka MEXJY CTpOEka Ha IIaTa M KayecTBOTO Ha
MaMyYHHUTE BJIaKHA KaTO CTEIEH Ha OeroTa.

[IpoBeneH e m KopelalMOHEH aHAU3 Ha B3aWMOBpPH3KaTa
MEX/1y ITOKa3aTeNnTe Ha TUTIONIHATAa Maca B IBaTa Kpas U B cpefaTa Ha
IUIaTa 32 BCHYKU TOTIOBE OT OCHOBHATA M3BAJIKA.

WzcnenBanu ca Tpu Tpynu KOpPENAMOHHA KOSPUIIMEHTH Ha
3aBHCHMOCTHTE MEX/y TUIOIIHATE MACH B CIICIHUTE ChUCTAHHUS:

- JsBaTa CTpaHa M cpena;
- cpelaTa Ha IUIaTa C JscHaTa CTpaHa;
- JsBaTa CTpaHa C JICHATa CTpaHa.

U Tpute xopenannoHHu koedunueHTH ce m3MeHAT ot 0,44 10
0,55.

ToBa noka3Ba ciay4aifHO pa3npeneneHle Ha OTKJIOHEHHATa U
HEpPaBHOMEPHOCTHTE, KAaKTO 10 INHPUHATA HAa IUIaTa, Taka H
HAUTBXXHO I10 I1aTa OT IsjilaTa CbBKYITHOCT Ha TOIIOBE OT OCHOBHATa
n3Bagka. ToBa CBUAETENICTBA 32 PEryJMpaH TEXHOJOTHYEH PEXHUM H
KOHTPOJIMPAHO KAaueCTBO M € CEPHO3HO KaYeCTBEHO MOCTHKECHHE 3a
CJIO)KHATA JKaKapZl0Ba THKaH.

B pesynrar Ha mbhpBHYHATA cTaTUCTHYECKa 00paboTKa,
JUCIIEPCUOHHUS U KOPEIAalMOHHHS aHaJIN3, OOIOTO KOJIMYECTBO OT
JIOCTaBKaTa € Mperpynrupano, KaTo ca oTaeneHu u nofaodpanu 211 Tona
OT OCHOBHATa rpyIa, 0e3 ONTUYeCKH U30eIuTel.

TomoseTe ca pa3aeneHu Ha 7 Tpyny U TpsiOBa /1a ce HaBUSAT Ha
7 pyJna, KakTo cjie/Ba:
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I'pyna NeO1, "HeonTuuno usbesieHu, jJexku', cpeaHo terao 184.7
r/m?:

25376 PIAZZA, CODDISGG 01000, CODVARGG 015,
CODVBLGG **E, 46 toma, 4899.80 m. B 3a0cnekkara 1a ce BIIUIIE
LGG 3a neko Terio.

I'pyna Ne02, "HeonTuuHo nzdenenu, Texxku'', cpeano rerJio 192.0
r/m?:

25376 PIAZZA, CODDISGG 01000, CODVARGG 015,
CODVBLGG **E, 18 Tona, 1946.10 M. B 3a0ejiexxkara Ja ce BIIHILIE
PES 3a Texxo Terno.

I'pyna Ne03, "CypoBu cBetJin, jiekn', cpeano terso 184.3 r/m?:
25376 PIAZZA, CODDISGG 01000, CODVARGG 001,
CODVBLGG **E, 40 Tona, 4310.90 m. B 3a0eiiexxkara fa ce BIIMILIE
LGG 3a neko Termo.

I'pyna NeO4, "CypoBu cBetin, Texkku", cpeano terso 191.7 r/m?:
25376 PIAZZA, CODDISGG 01000, CODVARGG 001,
CODVBLGG **E, 19 Tona, 3070.90 m. B 3a0eiexxkara fa ce BIIMIIIE
PES 3a texko Tero.

I'pyna Ne05, "CypoBu cpeanu, jJeku'", cpeano tero 185.0 r/m?:
25376 PIAZZA, CODDISGG 01000, CODVARGG 002,
CODVBLGG **E, 32 toma, 3619.80 m. B 3a0enexkara 1a ce BIIUIIE
LGG 3a neko Termno.

I'pyna Ne06, "CypoBu cpeanu, Te:xkkn", cpeano Tersio 193.2 r/m?:
25376 PIAZZA, CODDISGG 01000, CODVARGG 002,
CODVBLGG **E, 34 tona, 2530.60 M. B 3a0eiiexkkara fa ce BIIMILIE
PES 3a Texko Terio.

I'pyna Ne07, "CypoBu ThbMHM, cMeceHu', cpeaHo Terjo 186.5
r/m?:

25376 PIAZZA, CODDISGG 01000, CODVARGG 003,
CODVBLGG **E, 2481.70 m. B 3a6enexkara na piviie ce LGG/PES
3a CMECEHO TETJIO.

3a0ese:xkka:

1. Hioancute Ha OsJI0OTO ce M3MEHAT MEXIy TpyNHTe C O eaHa
equnauia o JenraCuella0.

2. Ha ce oOppHE BHMMaHHME Ha KOAMPAHETO HA BapUaHTUTE Ha
cypoBurte miarose ¢ 001, 002 u 003, ciopen HroaHnca. [la ce npusene
Komu(HUKaIMATa CIPSIMO OCHOBHHSI KO Ha cypoBus Osut 1Bt - 000.
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3. C HaCTOAIIOTO HO,Z[60pT>T U pasnupeAciCHUCTO Ha TOIMOBETE OT
AO0CTaBKaTa ca IMPUKIIFOUCHU.

B pesynarar Ha mpoBeaeHata pabota e paspaboTeHa
HHCTPYKLUS 32 U3MEPBATEIHN METOAN NIPH OKAYECTBSIBAHE HA ThKAHU
IUIATOBE, KOATO BBB BHUJA HA caMoO3aJelBalll eTUKET € II0Ka3aHa Ha

¢urypa VIII.1.4.2.

EM22  duauuHa nabopatopus 1S09001/PN
BXO[OsLL KAYECTBEH KOHTPOI HA CYPOB MNMNAT
Kog Nara
MNaner Konuyectso, m
Nor Pyno L.m
LWupuHa, cm
Q, g/m? N Cp a
nokasamenu ocHoea ebMmBbK
I, H/om

Mpexdu,
Ttex

lpexdu, TO,
M'

lMpexdu, T1,
M-l
Pb, DaN
Eb, %
Slippage
Hf
7A

Surface -
ICI/MDL Nuue Onako

KK: nara

Queypa VIII. 1.4.2, Pabomua npoyedypa/emuxem
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B Ta3u pabotHa npoueaypa/eTukeT € najgeHa HHCTPYKIHUS 32
MOCJICIOBATEIHOCTTA HAa JaOOPaTOPHUTE M3MUTBAHHMS M TOJETa 3a
PBUHO BIHCBaHE Ha MbPBUYHUTE JAOOPATOPHU pE3yJITaTH B
m3neaHenne Ha CYK.

V1.2, IIpunoscenue na Ioaconosomo pasnpedenenue 3a anaius
Ha Oeghekmume no 6LHWHUA GUO

3a ompefensHe HAa Ka4eCTBOTO Ha IUIaTa cropen AedeKTuTe

BBB BBHIIHUS BUJ € MPOCIIEJeH KOHTPOIBT HA TOJIsIMa MapTHAA OT
CYpOB ThKaH ILIaT, ChCTaBEHA OT 7 JIOTAa U ¢ 00Ia JBJDKHHA OT HaJ
12000 metpa. TepkaHuAT TIIAT € ¢ MKpounHa 142 cM M MioniHa Maca
— 200 rp/m? BnaksectuaT cbhctaB e 59/38/3 — Bucko3a
[iarne/mojmecTepHa KonpuHa U enactad. OCHOBHUTE HHUIIKH ca OT
TEKCTypHpaHa MOJUECTEpHAa KOIPHUHA C JMHEHHA IUIBTHOCT Ty =
75
36f
T, = 30Ne, Vi + 3den, EA. Cunutkatae S, 1/9Z3, ¢ nuues BbThueH
e(eKT U B pe3yiTaT Ha IBITUTE CIUTUTHYHH ,,[JIABAaHUS* ¥ TOIIMAaTa
pa3nrka Mex1y uHeca Ha OCHOBHUTE U BHTHYHHUTE HUILIKH, TUIATHT
Mpuo0rMBa KOHTPACTHO pa3iudMe MEXJy JHUIeBaTa M OIbKOBaTa
ctpana. C BpHIIIEH BUJI Ha JIBYNINIEBA ThKaH, IJIATHT € IpeIHa3HAYCH
3a MacTHJIEHO-CTPYEH IeYaT U TOPHO TAMCKO OOJIEKIIO.

OT BCUUKH JIOTOBE Ha pa3riiexaHaTa JOCTaBKa, HACTOSIIOTO
U3CJIeBaHe C€ ChCPEJOTOYM KBbM JIOT OT 38 poiku miar ¢ obmia
IeDKrHA — 4769.20 MeTpa.

[MnatbT e mpoBepeH 3a BBHHIIHH JePEKTH 3PUTEITHO Ha
KoHTponHo-npernenqHa maca V.I.S.T.A. FM 2000, B npomuiieHu

,dtex, a BBTBIIMTE Ca OT ChPLIEBHHHA BUCKO3HA IPEXK/IA C €IaCTaH

yCIOBUSI.
KauecTBeHUST KOHTPOJI Ha 1Ji1aTa BKJIFOUBAa BCUYKH I/136pOCHI/I
nedeKTH. OcobeH wWHTEpeC TPENCTaBIIBAT CKbCBAHHSTA Ha

OCHOBHUTC W BBTBYHHUTC HHIIKHU. MaKap n Z[CflCTBaH.IH B CHUHXPOH,
pa6OTHI/ITe OpraHuv, KOUTO ABUKAT OCHOBHUTC WM BbTHhUHUTC HUIIKU
ca MCXaHUYHO HC3aBHCHMM. I[OHI/Ip’LT MECXKAY OCHOBHHUTC H
BBTHUHHUTC HUIIIKHU CC OCHIICCTBABA 3a IbPBU II'bT B KpaﬁHaTa (1)8,33 OoT
06pa3yBaHe Ha TbKavyHaTa yCTa 1 CJI€d NPEKPBCTOCBAHETO.
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CKbCBaHMATA HAa OCHOBHUTE HHINKA Ca TPUYUHEHH OT
MPEBUIIICHO OOTSIraHe Ha OCHOBAaTa, HEIOCTAThUHA €JACTHUYHOCT Ha
MPEXKINTE, 3aBIACEHOCT U JehOpMaIlUy 10 paOOTHUTE OpTaHHU.

CKBCBaHUATA MO0 BBTHYHUTE HUIIKA B MHOTO OT CIyYauTe Ce
IIBIDKAT Ha HEPaBHOMEPHOCT Ha MPEeXk/1aTa, HO CHINO TaKa ca pe3yJTar
WJIM OT TIOBPEJICH T0/1aBay Ha BHTHKA, HIJIA OT MEXaHUYHA MIOBPEIa BHB
BOJla4a Ha BFTHKA B ThKaYHaTa yCTa.

Bpp3kara Mexmy CKbCBaHWATA HA OCHOBHHUTE W BBHTHYHHTE
HUIIIKY € BbB BB3JIUTE Ha TEXHUTE CBHP3BaHMs. Bp3muTe ce mpaBsT Ha
phKa OT ThKauuTe U OTpa3sBaT TsaxHaTa kBaupukanus. bposr Ha
BB3IUTE, HE3aBUCHMO OT TsAXHATa TOJIEMHWHA W ¢opMma, OTpa3sBaT
BTOpWUYHO Opos Ha CKbeBaHUATA. [lopaay Ta3m npuanHa, HACTOSIIOTO
H3CJIeIBaHE CE HACOUU KbM CIIEAHUTE Ne(DEKTH:

No3, CkbcaH BBTHBK — BBTHYHA HHUIIKA, HAIIBIHO WIH
YaCTHUYHO JIMIICBAINA (KOJIaH);

Ne4, CkbcaHa OCHOBAa — CKbCaHAa WJIM JIMIICBAIlla OCHOBHA
HUIIIKA;

NelO, Bb3nu — HEOTCTpaHEHW WJIM HETPABUIHO U3IIBIHEHU
CBBpP3BaHMs HA OCHOBHH WJIM BHTHYHU HUIIKU.

o roysMa cremneH Te3u Je)eKTH ca NMPUUMHEHU OT HIKaKbB
CIIOPaJIMYHO BE3HUKHAJ (DaKTOP 10 I[sJIaTa BEPUra Ha TEXHOJOTUYHUS
MIOTOK: TIpe/ieHe, ThKaHe u 00Jaropo/isiBaHe.

VIIL2.1. Cmamucmuuecku  xapaxkmepucmuku  Ha
Iloaconoeomo paznpedenenue Ha 6bMBYHUME CKBCEAHUA

Ha mppBo MsicTO € pa3rienaH AeeKThT OT CKbCAaHU BHTHIIU.
OCHOBHHTE CTATUCTHYECKH XapaKTEPUCTUKN HA N3CIeNBaHus ne(eKT
ca ganenu B Tabymma VIIL2.1.1

IIpu Hannuuero Ha 8 ckbcaHU BBTHKA 3a moutH 5000 meTpa
1at, To3u JedeKT e psaako ceoutHe ¢ [loacoHoBO pasmpeneneHue.
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Tabnuya VIIL2.1.1. Cmamucmuuecku Xapaxkmepucmuku Ha
Toaconosomo pasnpedenenue Ha 8bIMBYHUME CKBCBAHUS

weft broken - defect #03
No indices rolls length o(3) - h(3) -
events | relative absolute

1 | Sum 38,00 | 4769,20 8 0,9997 8,0000
2 | Probability 0,0017

3 | Average 125,51 8,00

4 o 8,00

5 | q(t=1,96) 0,0803

XapakTepHUTe 0COOCHOCTH Ha €IHAKBOCTTA HAa CPEIHUS
Opoii nedexTr che CPeTHOKBAAPATUIHOTO OTKIIOHEHHE (8) CE€ ChCTOAT
B CPAaBHUTEITHO MAJIKKA T0BepuTeneH narepsai oT no 10%, nmm 0.08

CKbCaHHU BbTHKA.
qDYHKI_[I/IHTa Ha pasnpeACICHUCTO HAa CKBCAHUTC BBHTHLU €

oHarneaeHa Ha quarpama VIIL2.1.1

Weft broken - Poisson's distribution
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------ Broken wefts events

Luaecpama VIII1.2.1.1, @ynxyus Ha pesnpedenenuemo u yecmomu Ha
B8bMBUHUNE CKbCBAHUS
Ot nHadymeHaTa JWHWS Ha TOSBSIBAHUATA HA CKHCAHUTE
BBTHIM C€ YCTAHOBSIBA TEXHUAT criopaguueH xapaktep. Ot 38 ponku
maT, CKbCaHW BBTHIM MMa caMO Ha 7 poikd. BeposTHOCTTa OT

43



CKBCBaHE Ha BHTHKA € TI0J] 2 POMHUJIA HA METHP, T.€. IPH YCTAHOBEHU
8 ckbeBanus 3a 4769.20 M, witu 0.0017 ckbeBanus/MeTbp. OT ocoOeHa
BRKHOCT € pa3MOJOKEHUETO Ha KPUBHUTE HA OTHOCHTEIIHATA H
a0COJIFOTHATA YECTOTa HA CKhCAHUTE BHTHIIN. Y CTAHOBSIBA Ce, Ue Haii-
rojisiMa BEPOSTHOCT 32 MOsIBa HA CKhCaH BBTHK CE HAMHPA BHB BCAKA
rpyna ot 7-9 ponku miar. ToBa e TeopeTnuHa xumote3a. Tq He ce
pa3nuyaBa CHIIECTBEHO OT JCHCTBUTEIHOTO MOSBSBAaHE HA CKBbCAHU
BBTBHUU BbPXY 7 OT 38 pOJIKM IIAT.

Ha BTOpO MsicTO € pasrienaH neeKThT OT CKbCaHH OCHOBHHU
HUIIKA. OCHOBHHTE CTATUCTUYECKU XapaKTEPUCTUKHU Ha U3CIIEIBAHUS
nedext ca qagenu B tabmmna VIIL2.2.1.

[Ipu HanmumeTo Ha 4 CKbCAaHW OCHOBHU HUIIKH 32 To4uTH 5000
MeTpa IulaT, To3u JedekT e psaako ceoutne c IloacoHoBO
pasnpeneseHue.

VIIL2.2. Cmamucmuyuecku Xapaxkmepucmuxu Ha
Toaconosomo pasnpedenenue Ha CKbCBAHUAMA NO OCHOBA

Tabnuya VIIL.2.2.1. Cmamucmuyecku Xapakmepucmuxku Ha
Tloaconosomo pasnpedenenue Ha CKbCBAHUAMA NO OCHOBA

warp thread broken - defect #04
Neo indices rolls length o(3) - h(3) -
events | relative absolute
1 | Sum 38,00 | 4769,20 4 0,9817 4,0000
2 | Probability 0,0008
3 | Average 125,51 4,00
4o 0,00
5 | q(t=1,96) 0,0568

XapakTepHuTe OCOOCHOCTHM Ha €JIHAKBOCTTa HA CPEIHUS
Opoii meheKTH ChC CPETHOKBAAPATHIHOTO OTKIIOHEHHE (4) CE ChCTOAT
B CPaBHHUTEIHO MAaJKHs JOBepuTeneH umHTepBai oT mox 10%, wiun
0.0568 ckbcaHN OCHOBHU HMILIKH.

OyHKIUATA Ha pasNpeie]IeHHeT0 Ha CKBbCAaHUTE OCHOBHHU
HUIIIKY € OHarJieieHa Ha nuarpama VIIL.2.2.1.
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Warp broken threads - Poisson's distribution
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Huaepama VIII.2.2.1. @ynxyus na paznpedeneHuemo u 4yecmomama
HAa OCHOBHUME CKbCBAHUSA

OT HauyleHaTa JIMHWS HA TIOABSBAaHHUATA HAa CKBHCAHHUTE
OCHOBHU HHIIIKH CE€ YCTaHOBSIBA TEXHUAT criopaamdeH xapakrep. Ot
38 ponku TaT, CKbCaHW OCHOBHHM HHIIKH MMa cCaMO Ha 3 POJIKH.
BeposiTHOCTTa OT cKbCBaHEe Ha OCHOBaTa € NmoJ 1 mpoMumiIa Ha METHP,
T.e. TIpu ycTaHoBeHW 4 ckbcBaHus 3a 4769.20 M, umu 0.0008
ckbeBaHMA/METHp. OT ocoOeHa BaXKHOCT € PAa3IMOJIOKCHHETO Ha
KPUBHUTE HA OTHOCHUTENHATa W a0COJIIOTHATA YECTOTA HAa CKHCAHUTE
OCHOBHM HMILIKH. YCTaHOBSIBA C€, Y€ Hal-rojsiMa BEpOSATHOCT 3a
I0siBa Ha CKhCaHAa OCHOBHA HUIIIKA C€ HAaMHUpa BBB BCAKA IrpyIma ot 3-
5 ponku mnat. ToBa e TeopeTnyHa xumnoTe3a. T He ce pa3inyaBa
CBINECTBEHO OT JEHCTBUTEIHOTO TMOSBSIBaHE HA CKHCAHW OCHOBHHU
HHUIIKH BbpXY 3 OT 38 posKu 1ar.

CKbCaHUTE OCHOBHM W BBTHUYHH HHIIKHA CE€ CHIIPOBOXKIAT
OOMKHOBEHO OT BB3NU. [0JSIMO € KOJIMYECTBOTO OT YCTaHOBEHUTE
BB3IM — 53 Ha Opo#l 3a chImsa pasrienaH JoT. B cimydas e rmo-
WHTEPECHO CTAaTUCTHYECKOTO B3aWMOJICHCTBHE, BETHBXK Upe3
BapHallMOHHOTO CPaBHEHUE U IOCIIE — Ype3 JIMHEHHAaTa Kopearysl.

Ha nuarpamara ca oHariiefieHH pasnpejieieHuaTa Ha TpUTe
pasriexnaHu AeQeKTH: CKbCBaHUS Ha OCHOBHH M BTHYHH HHIIKU U
BB3IIH.
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Events distribution of fabric's defects per roll, 3 defects
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Huaepama VIII.2.2.2. @yuxyuu Ha paznpedenenuemo Ha
CKbCOAHUATNA HA MBKAYHUMNE HUWKU U HA 8b3IUMe

VYcTaHoBsIBa ce cTaTHCTHYECKAaTa HE3aBUCUMOCT MEXY TPUTE
SBJICHUS, KaTO aMIUINTyAa W 4dectoTa. C Haii-rojsiMa IUTBTHOCT ca
BB3JIMTE W 3aTOBa HMMa TEXHOJOIMYHO oOsicHeHue. CKkbcaHuUTe
OCHOBHM WM BBTBYHM HHUIIKM Ca OCTAaTBhLIM OT HENOINpPaBEeHU
CKBCBaHMUS II0 BpeMe Ha TbKaHe. Te3u CKbCBaHMS MOrar Ja ca
IIPUYMHEHH OT Pa3iIuyHU (PAKTOPH IO TEXHOJIOTUYHUS IIOTOK, HO ca
OCTaHaMW B IUIaTa, TMOPaAM KOHTPOJIIEH TPOIMYCK WIH OT
HaOJIoaBaIIMTe YCTPOWCTBA HAa CTaHAa WM IMOPAAHM TMPOIMYCK OT
ThKaya. BB31uTe ca CBHUACTENCTBO 3a MONPAaBEHH M OTCTPAHEHH
cKbCBaHUS. Te ca pe3yaTar oT oOcayKBalara poJis Ha ThKava.

VIII.2.3. Bapuayouno cpasnenue u auneina Kopeaayus mexicoy
CKbCEAHUAMA U 6b3IUME
B tabmuna VIIL.2.3.1 ca mageHd YUCIIEHUTE CTOMHOCTH Ha
M3YKMCIICHUTE CTATUCTHYECKHM ITOKA3aTEId Ha B3aWMOICHCTBHUETO
MEXIy TPUTE HAOI0qaBaHu e eKTa.
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Tabnuya VIIL2.3.1. Bapuayouro cpagnerue u TuHelHa KOperayust
MedHCOY CKbCBAHUAMA U 8b3AUME

N | indices 3 defects - relationship

3/4 3/10 4/10
1 | tR(xly) 2,0000 6,7082 | 7,0000
2 | r(xty) 0,0428 0,1555 | 0,1099

BapunanmmonHoTO = CpaBHEHHE ~ MEXOy ~ pa3ueTHara U
TabNMMYHaTa CTOHHOCT Ha KpuTepus Ha Student (t<1.96), moxe nma ce
YCTAaHOBU 4YaCTUYHA C€AHOPOAHOCT MCKIAY OCHOBHUTC U BBHTHYHUTC
CKbCBAaHMA U JIMIICA HAa CXOJUMOCT MECKAY CKbCBAHUATA U BH3JIUTE.

Koedwumnmentnte Ha nuHEHHA KOpelanus 1aBaT KaTeroprudHa
OIICHKA TIPH YCTAaHOBEHUTE CTOWHOCTH, MO-ckopo Omm3km mo 0,1.
HsmMa craTucTHYeCKO B3aUMOJICHCTBHE MEXJy CKhCBAHUSATA Ha
OCHOBHU ¥ BhTHUHU HUIIKH, 1 HAMEPESHUTE BH3IIU.

OO0sicHEeHHeTO Cce CBhCTOM B oO0XBaTa Ha CpaBHEHHETO.
Pasrnexxnanara mapTuza ce ChbCTOM OT 38 POJKH IUIAaT, KOUTO ca
o0enMHeHn OT O0WIOTO ObNaropojsBaHe, T. HAp. JIOT Ha OaHsATa. B
CBIIOTO BpeMe pa3riexaaHuTe Ne(eKTH ca ¢ ThKaueH MPOU3XOJ U
POJIKUTE ca ThKAaHH Ha pa3iIM4yHu cTaHoBe. [lopaau ToBa € TpyaHO Jna
Ce YCTaHOBHM CTaTHCTHYECKA 3aKOHOMEPHOCT MEXIy JedeKTute,
0COOEHO B KA4eCTBOTO MM Ha PEIKU CHOUTHSI.

B pamkure Ha I[loacOHOBOTO pa3mpeneieHue Ha CIy4alHUTE
JaHHU, Ne(EeKTHTE TI0 TUIATOBETE € PEIHO JIa Ce OICHSABAT B PAMKHUTE
Ha eJ[Ha poJiKa. 3aeTHO C MOCTIeI0BAaTeTHOCTTa HAa BThKAHNUTE BBTBIIH,
MOXXE€ Ja C€ YCTaHOBH ¥ BapWaIliOHHAa WIW KOpeJalnoHHa
3aBUCHMOCT M@Ky Pa3IHdHUTE BHIIOBE JIe(EKTH.

3a onpezensiHe HAa KAYECTBOTO Ha IJIATOBETE B 3aBUCHMOCT OT
JNe(EKTUTE 1O BBHHINHUSA BHJ, MOXE Ja C€ MPHIOKU WUHCTPYKIIHS,
ocHoBaHa Ha [1loacoHOBOTO pasnpeneneHne Ha pEAKUTE CHOUTHS:

1. JedexTn u o603HauaBaHe HA MeHEKTHUTE.
JedexTure ce nensIT Ha MAJIKH U TOJIEMHU.
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1.1. Mankwute nedexTu ca ¢ ApkruHa 10 10 cM 1 ce 00o3HauaBaT
C YUepBeHa JICTICHKA.

1.2. lonemure nedextn ca ¢ abmkuHa g0 100 cM u ce
0003HaYaBaT C JXBJITA JISTICHKA B HAYAJIOTO U B Kpas Ha JedeKTa.

2. OmnpefensHe Ha KAa4eCTBOTO HA MACTaBa.

2.1, KadectBo 1 € 3a mactaBu ¢ HATUYUETO HA MAaKCUMyM 6 Opost
nedextu Ha 100 metpa. Te3u macTaBu ca roJHH 33 EKCIIOPT.

2.2.  KauecTBo 2 € 3a macTaBu ¢ HAIMYHETO Ha MakcUMyM 10 Opost
nedextn Ha 100 MeTpa. Tesn macrtaBu ca TOTHU 3a €KCIIOPT.

2.3. KauectBo 3 ¢ 3a macraBu ¢ HaTMUMETO HA MakcuMyM 10 Opost

nedextu Ha 100 MeTpa u c1abo OTKIOHEHUE OT AECeH U UBAT. Te3n
[1aCTaBHU Ca T'OJHU 3a EKCIOPT.

24. KauectBo 4 € 3a mactaBu ¢ HATMYMETO HA MaKCUMyM 12 Gpost
nedextu Ha 100 MeTpa 1 Hanmune Ha c1abo U3pa3eH pa3npoCTpaHEeH
nedext. TpkaHuTe ca rogHu 3a ekcrnopT. OKayecTBUTENAT € ATbXKEH
Jla CHUTHAJIM3Mpa IpH IOSBaTa Ha IBPBU IMACTaB C Pa3MpPOCTPAHEH
nedekr. Ilpm ToBa KadyecTBO ce MUIIAT KOJOBETE Ha JEPEKTHTE,
JaJleHH B CIIUCHK KbM MHCTPYKIHATA.

2.5. KauectBo 5 € 3a macraBu ¢ HaTM4YKUETO Ha MoBeue oT 12 Opost
nedextu Ha 100 MeTpa. Te3u ThKaHU Ca HETOJHU 33 EKCIIOPT.
2.6.  KauectBo 6 € 3a macTaBH ¢ HATMYUETO HA MaKCUMyM 12 Opos

nedextrn Ha 100 MeTpa M HaaWYHETO Ha paslpocTpaHeH ae]exT.
[MnaThT ¢ TOBa Ka4eCTBO MOXE Jla ce MpeJylara Ha KJIMEeHTa, HO MpH
TBProBCKH puck. [Ipu kauecTBO 6 ce muImaT KoJoBeTe Ha Ne(eKTUTE,
CBIJIACHO CIUCHKA KbM HHCTPYKIIHUSATA.

2.7. KaugecTBo 7 € 3a macTaBUTE ChC CHITHO OTKIOHECHHUE OT JIECEH,
LBST U BbHIIICH BUI. TOBa Ka4eCTBO € HErOIHO 3a €KCIIOPT.

2.8. KauectBo 8 e 3a mactaBuTe W3BBH CTaHAapTa, Karo Opoi
neeKTH 1 KaTo BHHIIICH BH/I.

3. Bonundukamnms

3.1 3a masnku aedektu ce qaBa ooHudukarus mo 10 cm.

3.2. 3a ronmemm pgedexktm ce JaBa OOHU(UKAIUS  CIIOpE]
IbIDKMHATA Ha nedekTa, Ho 10 100 cMm.

3.3.  Bposr Ha ronemute nedekTH He MOXe aa Obje moBede oT 3
opost Ha 100 cm.

4, JIbmKWHA HA ITacCTaBUTE
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4.1. ITacTaBute ca c AbJDKMHA, CbBhIJIACHO M3HMCKBAHMATA Ha
KIIMCHTA.

4.2.  Tlpuemar ce macTaBd C MO-MaJIka JIbJIKHHA OT U3UCKBAHATA,
KaTo MUHMMaJIHATa AbDKHHA MoXxe Aa 0bae 11 merpa.

5. KonTpon Ha feceH u LBAT.

5.1. IIpu npucTurane Ha BCsKa IbpBa MAPTUAA OT JAAJEH apTUKYJI

3aIBJDKUHUTENHO C€ TIPaBU MTPOBEpPKa HA CHOTBETCTBHUE C JECEH U IIBSIT.
ThpcAT ce OpUTHHAIHHWTE JECEHW M IIBETOBE, WJIN OMOOPEHH OT
KJINEHTA MOCTPH.

5.2. [Ipu 3anouyBaHe Ha OKAYECTBSIBAHETO HA MACTABUTE 11O 1aJICHO
anpeTypHO HapekIAaHe ce Ch3/aBa Kol Ha OaHs (rpyma).
5.3. OKa4yecTBUTEIAT € JIHKEH J1a HalpaBy BUCYJIKA C €THKET, Ha

KOWUTO C€ 3aIncBaT CJICOHUTE MOaHHW: HOMEp Ha HApPCKIaHETO,
APTUKYJI, 1E€CCH, BAPUAHT U OLICHKA 3a LBAT U JACCCH. Axo JACCCHBT U
OBETHT CHbOTBCTCTBAT HA MOCTPUTC CC NaBa OLICHKA 3a ACCCH U LBAT —
HOMUWHAaJIHA.
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IX. HU3BOAN
IX.1. AHanu3 U AUCKYyCHA

ChlllecTBEHATAa XapaKTCPUCTHKA HA YHCIOBUTE IaHHHU C
HOPMAJHO paslpe/ie]ieHne € B TAXHAaTa MPEeIBUANMOCT U (DU3MIHO
o0sicuenue. ['onemusar obem Ha BeTe TPYIH OT MAMYUYHHS JKaKapOB
[UIaT TO3BOJIMXA CTaTHCTHYecKa o00paboTka C MpaKTh4ecka
JocToBepHOCT. ToBa OT CBOS CTpaHa TPaBH U3BOJAUTE H
3aKITIOYEHHSITa 00OCHOBAHHU.

Pasrnexxnanara TBhKaH TIPENCTaBIABA XapaKTEPUCTHUEH
npumep. OCHOBHHTE HUIIKU ca OT (PUHM MOHO(IIAMEHTH, JTOKATO
BBTHIUTE Ca CAMHUYHHA IMMaMyYHU TPEKAU OT CPEAHO BIAKHECTH
namynd. JInHeiiHaTa IUTPTHOCT Ha TOJTMAMHTHUTE MOHO(HITAMEHTH €
10 mbTH MO-MaJjiKa OT Ta3W Ha MaMy4HaTa npexaa. [loBbpxHOCTTa Ha
MOHO(MIIAMEHTHUTE € ITOYTH UJCaATHO T1a/IKa U HWIHHIPUYHA, TOKATO
MMOBBPXHOCTTA HA TMpeXJaTa € mpoduinpaHa W TOpecTa, 3apaan
BJIAKHATA.

KbM kOHTpacTHaTa pasiuKa MEXIy OCHOBaTa U BbTHKa Ce
n00aBs KOHCTPYKTHBHATAa CJIOXHOCT Ha (purypallHaTa CIUTMTKA Ha
JKaKapJIOBUTE ThKaHU. B pe3ynraT OT HACTPOHKWTE HA THKAYHUS
IUKBJI U BbTHUHUS €PEKT HA CIUIMTKATA, JIMIETO Ha IUIaTa € CHIHO
po(QUIMPaHO, TPOTHBOIIOIOKHO Ha TJIaJIKaTa OMaKoBa MOBBPXHOCT.

Jbn0okuar numeB mpodwa Ha THKaHTa W KOHTPACTHOTO
pa3nuune MeXIy JHUIEeBaTa W OlMakoBaTa MOBHPXHOCTH Ha TUIaTa ca
CBUJICTEJICTBO 32 KOHCTPYKTHBHA JICTCPMUHUPAHOCT Ha CBONCTBATA B
YCIIOBUSITA Ha aHU30TPOITHUS TI0 OCHOBA M 10 BHTHK.

C mpeobragaBanio 3HaUYeHUE € PaBHOMEPHOTO M €THOPOIHO
pasnpeziencHue Mo mHprHaTa Ha 1mara. OT Ta3W IJIe[HA TOYKa
nabopaTOpHUTE H3MUTBAHUA Ca CHCPEJOTOYCHU BBHPXY ILIONIHATA
Maca. Bcnuku octaHany v IpeBUICHU OT CTaHIAPTUTE U3IMUTBAHUS
ca BTOPOCTENICHHU W CIIIBAT €JIHOPOJHATA TUIBTHOCT HA MacOBOTO
pasnpejiesieHrue Ha BIAKHECTUTE MHOXKECTBA 110 NIMPHHATA Ha IJ1aTa.

[To Bpeme Ha mbpBUYHATA UACHTU(UKAIMS OEllle yCTaHOBEHO
HaJIMYUETO Ha TOMOBE IUIAT C ONTWYHO m30OenBane. ToBa HaNOXH
HOBa, MOJIpoOHa MPOBEpPKa U HACHTU(HUKAINS HA JOoCcTaBKaTra oT 338
TOIIA, 38 OTJCICHUTE ONTUYHO N30ETICHN TOIOBE.

YcTaHOBU ce, e BIHCAHUTE BBPXY €TUKETHUTE Ha TOTOBETE
HOMepa ca  ,cCily4allHO*  cbCTaBeHH. Bpb3kara  Mexuay
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M'bPBOHAYATIHUTE MPOM3BOJCTBEHU MapaMeTpy Ha MapTHAUTE Oerie
HapylleHa. BXOoAsmMAT Ka4ecTBEH KOHTPOJ TONY4Yd 3a 3ajada He
TOJIKOBa Oa MPOBEPU MU YCTAHOBU KAYCCTBCHUTC II0KA3aTCIIM Ha
JIOTOBETE, KOJIKOTO JIa UACHTH(PUIIUPA U TPECOPTUPA TOMOBETE.

PasnensHero Ha mocTaBKaTa ce MONy4YH MpHOMU3UTEnHO 1/3
ONTHUYHO U30esieHH U 2/3 CypoB HeOarpeH Iuiar.

I'enepannaTa CHbBKYMHOCT Ha MapTHaTa oT 338 pONKH I1atT €
M3THhKaHA C JIHAKBU HACTPOUKHU M 00pa3yBa CPaBHUTEIHO SHOPOTHA
TEXHOJIOTHYHA Tpyma. BrociencTeue eHa TpeTHHA OT TeHepaHaTa
CBHBKYIHOCT Clie[i 00€3CKpOOBaHETO € 00paboTeHa C ONTHYECKU
n3benuren, a ApyraTa TpeTuHa — He.

B pesynrar, HamuuueTo Ha JBE MOJATrPYIH ThKaHH C €THAKHB
MIPOU3BOJACTBEH Impousxon ce IIpoABU KaTo 6HaFOHpI/I$ITHa
BB3MOKHOCT 332 CaMOCTOSATENHO J1a0OpaTOpHO H3CJeIBaHE Ha IBE
CMHOPOJHH TMAPTUIW. BrocnencTBUE UYHUCIOBUTE JAaHHH  OT
N3IIUTBAHUATA 06p213}/BaT ABE€ CaMOCTOATCIIHN CBbBKYITHOCTH, KOUTO
MOJIJIE)KAT Ha CPaBHEHHE.

W3nuTBaHusTa 3a YyCTAaHOBSBaHE HA IUION[HATA Maca ca
U3IIBIIHEHN HA BCEKH TOI IJIAT, KATO ca U3ps3aHu oopasiu ot mo 100
CM? B cpenata M B BaTa Kpas Ha IIaTa — JisBaTa U JsCHATa.

3a BCEKH IUIAT YHCIOBHUTE JaHHU OT HU3IIUTBAHHUATA Ha
IUTOIHATA Maca ChCTaBAT JBYMEpHA MATpHlla C €IUH pel U TpU
koymorn. CraTucTUdeckata oOpabOTKa Ha CAWHWYHATA MaTpHUIla
BKJIIOUBA ONpENEeNsSHE Ha CpeAHaTa CTOMHOCT Ha IUIOIIHATa Maca,
CPEIHO-KBaIPATUYHOTO OTKJIOHCHHE W BapHAIIMOHHMS KOC(UIIUCHT.
KoM Ta3u 06paboTka Moxke n1a ce 100aBH ¥ BTOPUIHOTO OTIPEICIISTHE
Ha JIMHEHaTa Maca Ha IUiaTa, KaTo ce UMa MpeIBUJ IIMpHHATA Ha
BCEKH TOII IJIaT.

B To3u camocTosTEeNIeH BHJ CpeIHATA IUIOIIHA Maca |
BAPMAIIMOHHUSAT KOe(UIMEHT ChIBpPXKAT JOCTaThbuHATA U
HeoOxoquMa nHpOpMaIUs 3a KJlacupaHe Ha Tola B ITbPBO Ka4eCTBO,
BbB BTOPO KAa4eCTBO 32 M3MCHCHUE HA TEXHOJIOTHMYHWUTE MapamMeTpu
MPH CIIe/IBAIIATa TEXHOJOTHYHA 00paboTKa, UITH JIa TO ICKIACHUPAT 32
ISUTOCTHA MTOBTOPHA MpepaldoTKa.

AKO ce moIpenaT BbOOpakaeMO BCHUYKU H3MEPBAaHUS Ha
IUIOIHATA Maca B JisIBATa CTPaHa Ha IUIaTa, ce TMOJyYaBa JIByMEepHa
Matpuria ¢b¢ 121 pema 3a onrtuyHo m30eneHn wiau ¢ 211 pema 3a
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cypoBusi mnar. Tasu marpuua, obade, UMa camMO eIHAa KOJIOHA.
AHaNOrMyHO U3MEPBAHMUATA MOTaT Jia Ce MOAPEAST C IBE€ BEPTUKAIHU
MaTpUIM 3a cpefaTa M 3a JAcHAaTa CTpaHa Ha Iuiata. B oOmr Bunx 3a
BCsIKa TpyMa OT IJIaTOBE C€ MOIyYaBa MO €IHa JByMEpHa MaTpHUIa ¢
TPH KOJIOHHU ¥ ChOTBEeTHH Opoit penose (121 u 211).

EneMenTuTe Ha Ta3u MaTpUIla ca HE3aBUCHMH, 3aII0TO BCEKU
pea ce oTHacsl 10 €AMH TOI IUIaT, a BCSIKA KOJIOHA — 33 €IMHUYHUTE
W3MEpBaHUA 3a eIHa OT TPUTE CTPaHHM MO IIMPUHATA HA IUIATa.
Marpumute ca oHarjenenn B tabmudeH um, Tabmumna VIIL1.4.4 u
rpaduxure B ntuarpama VIII.1.4.3.

Crenenra Ha cB00OO/a Ha peoBerte e: f;=2=3-1, a 3a KOJIOHHTE
e f, =120=121—-1uf,’ =210 =211-1.

Beska enHa oT KOJIOHMTE C€ ChCTOM OT CaMOCTOSITENTHH U
HE3aBUCHMH cCily4aiiHu cpOutusi. Te3nm cioyyailHW  chOWTHA
MIPOU3THUYAT OT CIIy4alHUTE MAJIKU OTKJIOHEHHS OT NE€TEPMHHUPAHUS
nponec Ha ThkaHe. COOpHUTE XapaKTEPUCTHKHM Ha BCSKa KOJOHA ca
CPEIHOTO apUTMETUYHO U CPETHO-KBAIPAaTUYHOTO OTKIIOHEHHE.

CTaTUCTHUECKUAT aHAJIM3 MOXE Jla CIpe JI0 TYyK, 3alloTo
CMHCBJIBT Ha IIaTa o0paboTKa ce ChCTOM BBB BB3MOXKHOCTTA 32
o00p W IperpynupaHe Ha TOIOBETE IO JIOTOBE ChC CPABHUTEIIHO
€JHOPOJHU CBOMCTBA.

B obexguHenara marpuua 3a eIHa rpymna miart ce oOpasyBaT
IBe OCHOBHHM nucrepcuu. CpeJHOKBaIpPaTUYHUTE OTKIOHEHHS Ha
IUIOIIHATa Maca II0 IIMpUHATa Ha IUlaTta, T.e. IO pEelOoBeTe,
MIPECTaBISBAT BETPEIIHATA AUCIEPCHUSI.

Broprnuynara  gucmepcuss  oTpassiBa €QHO  IO3HATO
TEXHOJIOTUYHO SIBJICHHE, KOETO C€ IBJDKM Ha pasiudyusiTa B
HacTpoilkuTe Ha ctaHoBeTe. [IpakTHYecku € HEBB3MOXKHO €IHAKBOTO
HacTpoiiBaHe Ha paOOTHHUTE OpPraHyu Ha CTAHOBETE M TOBA CE OTPAa3siBa
B pasNMYMATa Ha CBOMCTBaTa - IUIOIIHA Maca, HallpuMep, MEXIy
pasinyHuTe ponku IiaT. Hacrpolikata Ha IIMPOKOABPKATEIINUTE
OTIpesieNisl HalPEXEHUETO Ha OCHOBHUTE HUILIKU B Kpas Ha ThbKa4yHHUs
nuKbi. [loBuineHoro oOTsIraHe mpu LMIMPOKOABPIKATEINUTE, T.€. IO-
TOJSIMOTO IIPECHYAHE HA CPEIHATA JIMHAS HAa ThKayHaTa yCTa, BOIU 1O
pa3IMyYHO HaNpeXeHHE Ha OCHOBHUTE HUILIKM B cpelaTa M Kpas Ha
miara. ToBa OT CBOA CTpaHa IpPEIN3BHKBA PA3IMYHO BTHKABaHE,
I'BCTUHU HA THKAYHWTE HUIIKU W PA3IMYHU IUIOMHKA Mach. O1re mo-
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roJeMr ¥ BPEeIHH ca pa3lu4uATa, NPUINHEHH OT pPa3luvHU
HACTPOMKH (BUCOUYMHH) Ha IIUPOKOIABPIKATENHUTE.

OcHOBeH KpuTepuil, 3a Jna ObJe mpHeTa BBTPEIIHATA
JUCTIEPCHS 3a OTIpEeIeIIAIIa OlleHKa Ha Ka4eCTBOTO Ha IJIaTa € HeHaTa
€HOPOAHOCT CIIPSIMO 00IIaTa qUCTIepCcHsl Ha BCHYKU YMCIIOBU JaHHU
OT rpymnaTa TornoBe. EMHOpoIHOCTTa HA JUCTIEPCUHUTE CE€ YCTAaHOBSBA
ype3 kpurepuss Ha Oumep. OOmarta Jucrepcuss € CpeaHo-
KBAIPATHYHOTO OTKJIIOHEHHWE 3a BCHYKH KOJIOHU, T.C. 32 BCHYKHU
eMHIYHY W3MEpBaHUs 10 IMHUpHHaTa Ha TormoBeTe. Komonute, kato
BEPTUKAJIHMW pENOBEe B MaTpULUTEe ca oOHarjeneHu B TaOnuua
VIII.1.4.1 n qnarpama VIII.1.4.2

IIpoBepkara o kputepusa Ha PuUIIEp YCTAaHOBU KaTErOpuyHa
€IHOPOAHOCT Ha BCHYKH TUCTIEPCHH CIPSAMO oOIIaTra AUCIIEPCHS,
KOSITO € JajicHa B rpyrmara KOJOoHH ,,mass dispersion evaluation" ua
tabmuna Taomuma VIII.1.4.4. ToBa mo3BoiisiBa M3MOJ3BAHETO Ha
BBTpEIIHATA AWCIIEPCHS 32 KayecTBeHa oreHka. [Ipuerata mspka 3a
OTKJIOHEHHE OT HOMHUHAJIHATa CTOIMHOCT B TEKCTHUJIHATA TEXHOJIOTHS €
paBHa Ha +£5%. TakoBa 3akimtodyeHue, oOaue, 3aBHCH OT OazoBaTa
IJIONIHA Maca Ha IjlaTa ¥ He € eHaKBO Npwiokumo. [Ipu mokazana
CTaTUCTUYECKa €IHOPOJHOCT, BAPHALMOHHUAT KOE(QUIMEHT Ha
BBTpEIIHATa JUCIIEPCHs PUA0OUBa posiTa HA YHUBEpCaTHa OL[CHKA
Ha HEpaBHOMEPHOCTTA I10 IIUPUHATA Ha TUIaTa.

3a m3creaBaHaTa JOCTaBKa C€ YCTAHOBH, Y€ CHIIECTBYBAT 2
mnpara Ha pomyctumocT. Ot 0 mo 3% BapuanuoHeH KOe(UIHEHT,
IJIaThT € paBHOMEpEH ¢ peuieHue 3a 1™ kadectBo. OT 3 1o 5%
BapHannoHEH Koe(UIIMEHT ce MPOMEHs permeHue 3a 2P° kagecTBo Ha
IUTaTa v 3aBUIICH TEXHOJIOTHYEH KOHTPOJ npu obnaropoassane. Hax
5% HepaBHOMEpPHOCT Ha IUIOIIHATA Maca MO IMIMpPHHATa Ha IUara,
CHOTBETHHST TON Ce JeKilachpa Karto Opak W ce BpbINa 3a MOKpa
rpepaboTKa B OJATOTBUTEIHHUTE MPOIECH HA 00JIaropoIsiBaHe.

Crnex QuCIEpCHOHHUS aHANU3 4Ype3 Kpurepus Ha Dumep,
YHUCJIOBUTE JaHHM OT oO0OOIeHaTa MaTpula ca IOJIOKEHH Ha
KOpEeNaIlMoOHEeH aHaJu3.

3a Bcsgka KOMOMHAIMS IO KOJOHHTE, Oelle ycTaHOBEHa I10-
CKOpO JIMIICA Ha CTaTUCTHYECKa B3aMMOBpB3Ka. KopemannoHHHTE
KOe(UIIMeHTH Ha TPUTE ChUYETAHUS MEXIYy JISIBO, Cpela W JISICHO
Bapupat okoio 0,55. ToBa moka3Ba OTCHCTBHE Ha JI€TEPMUHUPAHU
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B3aUMOJICUCTBUS MEXIY MalIMHHUTE HaCTPOUKHU Ha
IIMPOKOIBPKATETUTE U CTPOEKa HAa ThKAHTA.

[lo mogoben HaumH mpoTHya 0OpabOTKaTa Ha YHCIOBHUTE
JAaHHW 3a CTeneHTa Ha OeJoTa Ha IUIATOBETE, W3MEpeHa 4pe3
criektpooromernpa ,,DataColore.

EnnopopgHocTTa Ha  AMCIEpPCHHTE M MPAKTHUECKOTO
OTCHCTBHE Ha KOpENalUs MEeXIy XapaKTepUCTHUUHHUTE IOKa3aTelH,
I0Ka3Ba TSXHATA CTATUCTUYECKA HE3aBUCUMOCT.

JlocTOBepHUTE CTATUCTUYECKHM OLEHKH, CBYETAHU CbC
CTaHJApPTHUTE M3HMCKBAHHUS MM03BOJIMXA MPECOPTHPAHE HA JOCTaBKAaTa
B JIOTOBE U €IHOPO/IHU CBOWCTBA.

B okauecTBsiBaHETO Ha IUIATOBETE CE€ OYEpTaBaT JIBE
CaMOCTOSITETTHH HaIlPaBICHHUS:

- OmpeAessHe Ha KadyecTBOTO CIIOpPEd YCTaHOBEHUTE (HH3HKO-

MEXaHUYHU CBOWCTBA;

- ompejensHE Ha Ka4eCTBOTO CIOPEN YCTaHOBEHHUTE neeKTH

BBHB BBHIITHUS BU]I.

ChIUECTBEHUTE pA3IUuYMsi B CTAaTUCTUYECKUS XapakTep Ha
nabopaTOpHUTE TAaHHM OTIPEAEIs IPUHIIUITHTE Ha OKAaYEeCTBSBAHE.

CBoiicTBaTa, MNpeACTaBEHH UYpe3 UHCIOBUTE CTOWHOCTH Ha
KauecTBEHUTE IIOKa3aTeld WMaT JAETePMHUHUPAH MPOU3X0J H
nabopaTOpHUTE JAaHHM Ca C HOPMATHO pa3Ipe/ieieHue.

Bceeku ii-Tu KauecTBEH MOKa3aTesl Ha CBOMCTBATA € MIPEACTaBEH C
TPU YHCJIOBH CTOMHOCTHM: MaTeMaTH4E€CKOTO OYaKBaHE Ha CpeaHaTa
CTOMHOCT, JOBEPUTEIHMsSI MHTEpBaJll Ha CpeJHara CTOWHOCT H
BapHAIMOHHIS KOe()UITMEHT Ha HEPaBHOMEPHOCTTA.

[IpyHIKITBT HA OKaYECTBSIBAHE B M3MEPBATEITHUTE METOAHN MOXKE
na Oble TpeacTaBeH 4pe3 CcHcTeMara OT HEpPaBeHCTBa 3a
YCTAaHOBSIBAaHE HA OTKJIOHEHUSATA OT HOMUHAIHUTE CTOMHOCTH.

YucnoBuTe JaHHU Ha W3MEPBAHUTE CBOMCTBA Ha IJIATOBETE
ChCTAaBAT  KOJIMYECTBEHWTE  IIOKa3aTed HAa  KaueCTBEHHTE
XapaKTEPUCTUKM M HUMaT HOPMAIHO pa3dpelesicHue. 3a BCIKO
CBOICTBO c€ ompefens MO eJHa TPOWKa OT YHCIOBU CTOMHOCTHU:
MaTeMaTH4YeCKO OYaKBaHE, JOBEPUTENIEH MHTEpPBAN W BapHallMOHEH
KOC(PUITUECHT.

Ta3zu Tpoilka naBa OOCTATPYHO CTATHUCTUYECKU CBEACHHS 32
pasnpeaesIeHUeTO U HEPaBHOMEPHOCTTA HA CBOMCTBOTO.
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Ot gpyra cTpaHa ca Ka4eCTBEHUTE W3UCKBAaHHMA KbM THKAHHS
riat. Te Morar aa ObJar 3aJaneHu - 00sSIBEHH B CTaHIAPT, TEXHUYECKU
yCIO0BUA 3a IMPOU3SBOACTBO WM TEXHUYCCKU CHeHI/I(bI/IKaHI/II/I Ha
KIIMCHTA.

KagecTBenure n3nckBaHus Morar ia ObaaT pasrieXIaHd Karo
MaTpHIa C JBa pelia U HAKOJIKO CThiI0a, 0OMKHOBEHO — 3.

B mepBus pen ca najneHu HUBaTa HA MPUEMIIMBUTE CTOMHOCTH,
COpsMO  KOWTO CE€  OKauyecTBABa  IUIATBT. Y CTAHOBEHOTO
MaTeMaTHYECKO OYAKBaHE, 3a€OHO C JOBEPUTENHHsS HHTEpBal Cce
CpaBHSIBa C HUBOTO 32 ITBPBO Ka4e€CTBO M ONEpaLusiTa MPUKI04Ba. B
MPOTHBEH CIlyd4aid, MpOBEpKaTa MPOAbKaBa OO YCTAaHOBSBAHE Ha
CBHOTBETHOTO KAauyeCTBO M B HaH-IOmMA Cilydail NPHUKIIOYBA C
JeKJIacupaHe Ha IulaTa KaTo Opax.

B®B BTOpUS pen ca naneHu HUBaTa Ha MPUEMIIUBHUTE CTOMHOCTH
Ha BapHALMOHHUS KOe(pHUUIMEHT, T.e. Ha HEPABHOMEPHOCTTA Ha
cBoiictBoTO. [Iponenypara 3a yctaHOBSIBaHE Ha KaU€CTBOTO € CXO/HA
CbC CpaBHCHHETO Ha OOSBCHHUTEC CBOWCTBA OT WHPBHS peJ Ha
BhOOpakaeMara MaTpHIa.

3a BCSIKO CBOMCTBO C€ ChCTaBs 110 €HAa MaTPHULA U ChOTBETHATA
Ka4yeCTBEHa OICHKa Ha OTKJIOHEHHWETO W HepaBHOMEpHocTTa. KbM
HACTOSIINS MOMEHT OOLIOTO KaYeCTBO Ha IIaTa ce OIpeJielis CIopen
Hali-J01I0TO YCTAHOBEHO KayeCTBO 32 HSKOE OT cBOMcTBaTa. Bropeku
MHOT'OKPAaTHHUTE OIIUTH, JOCETa HE € N3BECTHA MHTErPaIHa CUCTEMA 3
OKauyecTBsBaHE Upe3 HUBA, TOUKH U T.H.

[IpuHOUIBT HA OKAYECTBSIBAHE B OPraHOJICNTHYHUTE METOIH CE
OCHOBAaBa Ha I10CJIEI0BATEIHOCTTa MEXK/y CPEIHO apUTMETHYHOTO U
CpeIHO KBaJpaTHYHATa CTOMHOCT Ha HepaBHOMepHocTTa. OneHkara
32 OKauecTBsIBAHE C€ OCHOBaBa Ha Oposi Ha YCTaHOBEHHUTE
HECHOTBETCTBHSA WU E€PEKTH.

CraTuctuyeckuTe XapaKTEPUCTUKHU Ha IToacHoBOTO
pasmpelielieHHe 1aBaT €IHAa HHTepecHa (YHKIHMS C IPOTHO3HU
BB3MOKHOCTH. ToBa ca JMHEHHO CBBbp3aHUTE (QYHKIUH Ha
OTHOCHTEJIHATA U Ha a0COJIIOTHATA YECTOTA Ha MOsIBsIBaHE Ha Ae(eKTa.
B cnydas Ha Tyk pasriekaaHus IpuMep, IpH eIUH IOCIIe0BATEITHO
HapacTBall apryMEHT C€ yCTAaHOBSBA, Y€ YCTAHOBEHHUTE 3a LJIOTO
KOJINYECTBO IUIAaT Ae(EeKTH, MoraT Ja ce HOoJIy4aT B MHHUMAaJHa
n3BajKa ot ooums Opoil posiku miar. BeposTHOCTTa Aa ce MOSBIT U
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pasmpoCTpaHsAT B IpUIaTa MapTUAa WIM B IsJlaTa JOCTaBKa, KaTo
reHepajiHa CbBKYIIHOCT, € MUHUMAJIHA U IIPAKTUYCCKH HYJICBA.

OOnyaiiHO MaJKOTO KOJHUYECTBO OT ILJIAT C BJIOIIEHO KAa4yeCTBO,
Iopajgyl  CPaBHUTEIHO ManKus Opoil  jmedexrn, U3KIIOUBA
MIPUJIOKEHUETO Ha HEpaBEHCTBaTa Ha COOPHHUTE CTAaTHCTUYECKH
XapakTepucTUku. [1o-CKOpO KayecTBeHATa OllCHKA Ha JC(PEKTHTE
KjlaCupa IulaTa KaTo NOPUCMIIMB WA T'O0 OTXBBPJIA. EI[I/IHCTBGHO
OOHM(UKAIIMUTE KATO CPEICTBO 3a MaTepHaHa KOMITCHCAITHS
MMOATBPKAT THPTOBCKOTO JOBEPHE MEXAY MPOU3ZBOAMUTEIS H
MOTPEOUTEIS.

OT Ta3u riieiHa TOYKA, Pa3pabOTBaHETO Ha pabOTHA MpOoIEeaAypa
mo CYK BBB (popmMaT Ha HWHCTPYKITHS 3a OKAUECTBSIBAaHE ChH3AaBa
HOpMaTHBHATa BPB3Ka MCEKIAY OKAUCCTBUTCIHHUTE 3BC€HA OT ABETC
CTpaHU Ha TpeXoAa MEXIy HU3XOJIAIIUS W BXOJIAIINS KauyeCTBEH
KOHTPOIL

1X.2. 3aka0uenue

WsmepBaTennuTe METOMM ca OOMYAHO Pa3pyIIUTEIHU CIIPSMO
MaJKuTe 10 00eM MpeICTaBUTENHN H3BAIKH. TsIXHATa CTATHCTHYECKA
JOCTOBEPHOCT € OCHOBaHa Ha HOPMAIHOTO pas3lpejieieHue Hu
JOBEPUTEITHUTE MHTEPBAJIM Ha pa3celiBaneTo. JlabopaTopHuTe ypeau
B M3MEpBaTEIHUTE METOAM H3CIIEABAT 10 €IHO CBOWCTBO W JaBar
00CeKTHMBHU  4YmCIIOBH  pe3ynratu. CyOekTwmBHaTa poisl  Ha
71a0opaToOpHUTE ONEPaTOpu C€ CHCTOM B M3TOTBSIHETO HA OMHUTHUTE
o0pasly, 3amuMcBaHETO Ha pe3yiTaTUTe U IUIAaHUPAaHETO Ha
M3MATBAaHUATA HA 3aJaJCHUTE CBOWCTBA 3a ONpeAeNsHE Ha
Ka4eCcTBOTO Ha IJIaTa: pa3MepH, ITHTHOCT, 3/JpaBUHA U YCTOHYUBOCT.
OTr Tasm rHenHa TOuKa, paszpaboreHara pabOTHa MpoLELypa
MIPENICTaBISIBA €THOBPEMEHHO WHCTPYKIIHS 3a JlabopaTopHa padoTa u
PErucCThp HA IbPBUYHU JaHHU.

OpI‘aHOJ’IeHTI/IqHI/ITe METOAU C€ U3NBJIHABAT BbBHPXY MIAJIOTO
KOJIMYECTBO IUIAT, 0€3 M3KIIOYEHUS M BBPXY IlIaTa IbIDKHHA Ha
ponkute ¢ 1iar. B To3u ciywail, 3HaueHWETO Ha JabOpaTOpHUSL
orepartop € mpeodiaagaBamo CIpsMO YCTPOHCTBOTO U EHCTBUETO HA
nabopaTopHUsl ypea: KOHTPOJHO-TIpErjieiHaTa Maca. 3alucuTe Ha
YCTaHOBEHHUTE JeeKTH ce W3pa3siBaT B TPOWKA [aHHHU: KOJ Ha
nedexra, TMHEHHO MECTOTONIOKEeHnEe Ha nedekTa Mo JbDKUHATA Ha
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ponkata tiat u Opoil nedekru. I[loacoHOBOTO pasmpeneneHue
000CHOBaBa JIOCTATHYHOCTTA HAa ycTaHOBeHUs1 Opoil nedektu, kato
OllECHKa Ha CBIIOTO MO CTOWHOCT MaTreMaThyecko OYaKBaHe Ha
cpenHara CTOHHOCT W CBIIOTO CPEIHOKBAIPATUYHO OTKIOHEHUE.
VYpaBHOBECSBaHETO Ha MNOTPEOUTEICKUTE OYAKBAHHS CE€ IIOCTHra
MOCPEJICTBOM OOSBEHOTO KayecTBO Ha IUlaTa W MpeAocTaBeHara
IBbJDKMMa  KOMIeHcanus mnox  ¢opMata Ha OoHU(UKAIUU.
OOeKTHBHOTO yeIHAKBSBAaHE Ha CyOCKTHBHAaTa OIEHKa Ha
71a00paTOPHHUTE ONEPATOPH B OPTAHOJICIITHYHOTO OKAYECTBSBAHE CE
MOCTUTa TOCPEICTBOM BHCOKa TEXHOJOTMYHA KBaMU(UKALHUSI H
paboTHa MHCTPYKIHMS 32 OKAUECTBsIBaHE 3a paboTHA MpoLeaypa.

X. [IpuHOCH HA TUCEPTANIMOHHUSA TPY/]

TeopeTHuHUTE W3CIEABAHUSI Ca CBhCPEAOTOUEHH BBPXY
M3Y4YaBaHETO W MPAKTHYECKOTO pa3rpaHryaBaHe Ha CTATUCTHYECKATA
obpaboTka cmpsaMoO pe3yinratuTte ¢ HopManmHO U IloacoHOBO
pasnpenenenue. O6ocoOsBaHeTo Ha JBe (OPMHU HA CTATUCTUYECKATA
OIIEHKA Ha KaYeCTBOTO HA IUIATOBETE CIIE/IBA PA3IIMYHHS TPOU3XO]] HA
TEXHHUTE CBOMCTBA U Ie(heKTH, U Ce OCHOBaBa Ha MeToAuTe Ha ["ayc 3a
CHOUTHS C HOPMAJHO pasnpeseneHne u Ha meroaute Ha [loacoH 3a
PEAKHU CHOUTHS.

PasrpanndyenneTro Mmo3BONIM Aa C€ CHCTaBAT ANTOPUTMHU 3a
00paboTka Ha JTAa0OpPaTOPHUTE PE3yIATaTH OT OKAYEeCTBSIBAHETO Ha
mwiata “ jAa opopMAT HAydYHO OOOCHOBAaHMTE M TPAKTHYECKH
MPUIOKUMUTE IPUHOCH, KaKTO CIIE/Ba:

X.1. Hay4HO-TIpHIIOKHY IIPUHOCH:

HampaBeHo e pasrpaHiuaBaHe Ha MHOXECTBOTO OT
TEKCTHJIHU U3MUTBAaHU B JBa METOAA Ha OKaueCTBABAHE!

- W3MepBaTelieH METOJ Ha Ka4eCTBOTO Ha ThKAaHUTE TIATOBE C
vHopmasiHo (I"aycoBo) pasmpenerncHue Ha J1a0OpaTOPHUTE
pEe3yATATH OT JCTEPMUHHUPAHN CBONCTBA;

- OpraHOJICTITUYEH METOJI Ha Ka4eCTBOTO HA THKAHUTE IIATOBE
¢ [loacoHoBO pa3npeneneHne Ha yCTAHOBEHUTE AePEKTH KaTO
penKu CLOuTHS.

1.1.CncTaBeH e MaTeMaTHYEeCKH anapar, OCHOBAaH Ha BapUaIlMOHHUS
aHaJIM3 3a OIEHKa M KJIACUpaHE Ha CypOBWTE IUIaTOBe Ha 0aza
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HEpPaBHOMEPHOCTTa 1O IUIONIHA Maca IO IIMpWHA Ha IUIATa,
Tabnuma VIII.1.4.4.

1.2.OnpezeneHu ca OLECHKUTE HAa €IHOPOHOCT Ha JUCIICPCUUTE TIPU
00paboTka Ha Jab0opaTOPHH PE3yATaTH OT UMUTBAHE HA TUIATOBE.

1.3.1lpunoxeH € anropuThM 3a OCBHIIECTBABAaHE HA BXOZSII

Ka4yecTBEH KOHTPOJ Ha ThKAaHM IUIATOBE, MOKa3aH Ha TabIU4eH

By Ha @urypa VIII.1.4.2.

B pesynarar Ha TeopeTmuHaTa OOOCHOBKAa W CTATUCTHYECKATa
00paboTKa ca TIONY4YeHHW pPEe3ylTaTH W MPAKTHYEKHd TPHIOKAMHU
pelIeHHsT B OKa4yeCTBUTENIHATA JIEHHOCT Ha THKAHUTE IUIATOBE B
MIPOU3BOJCTBEHH yCIIOBHS.

X.2. IIpusoXKHU IPHUHOCH:

14.CocraBeH € ©THUKET-WMHCTPYKIMS 3a TIporpaMHupaHe Ha
nabopaTopHUTE M3MEpPBaHHU HAa IUIATOBE, KOHTO MpeACTaBIsiBa
pabotHa npouenypa no CYK.

1.5.TlpeioskeHa € MeTOAMKa 3a KiacHpHUKausa Ha IeEeKTUTE IO
BBHINHHUA BHJ M paboTHA TIpolleAypa 3a OKadecTBSBaHE Ha
ThKaHUTE IJIATOBE CIIOPE]] YCTAHOBEHUTE NIe(heKTH.

1.6. ExciepumenTanHata pabota npejacrass neictsuero Ha CYK mo
ISO 9001 B peiicTBamia MTPOM3BOJACTBEHA CHCTEMa C IIBIIHA
BEepTHUKaJIHA CTPYKTypa Ha MPOU3BOACTBEHUS MPOIiEeC, KAaKBAaTO €
pa3paboTeHa B MPOM3BOACTBEHOTO MpemmpusaTHe E. Mwupommo
EAL
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HOPUIHATEJIHOCT:

H3pazaBam cBosita OJgaromapHoct Ha A-p ['aerano Pummunm,
H3bJHUTeNeH aupekTop Ha E. Mupoimo EAJl, 3a okasanuTte
NMOJAKpeNna u chbleiicTBHeE 32 IPOBEKIaHe HA eKCIIePUMEHTAIHATA
padota u gocThI 10 Heo0XOAMMATA  TEXHOJOTHYHA
JOKyMeHTAlMs.
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GENERAL CHARACTERISTICS OF THE
DISSERTATION

The determination of the quality of woven fabrics stems
from the increasing demands on textiles in modern industrial
clothing production. In a globalized economy, high competition
and fast-moving fashion cycles, the quality of the materials used is
becoming a key factor for market realization and consumer
satisfaction.

The transition of fabrics between different technological
units — weaving, finishing and sewing enterprises — requires an
objective, standardized and reproducible approach to quality
assessment. The need for uniformity, compliance with set
parameters and prevention of production losses makes incoming
control systems critical.

In the dissertation, two methods for qualifying woven
fabrics are considered — metric and organoleptic. The metric
method uses laboratory tests to determine physical and mechanical
properties with a normal distribution of results. The organoleptic
method is based on the sensory perception of rare defects with
Poisson's distribution and is applied to the entire batch.

The introduction and maintenance of quality management
systems according to international standards, such as 1SO
9001:2015, requires clearly defined and justified methods of
qualification. Distinguishing and correctly applying the metric and
organoleptic methods is essential to ensure production efficiency,
minimize the risk of defects and increase trust between business
partners.

This dissertation is focused on comparative analysis and
practical application of both methods for assessing the quality of
woven fabrics in industrial conditions.

In this context, the consideration and improvement of methods
for the qualification of woven fabrics is not only scientifically but
also a practically significant problem with a lasting impact on the
entire textile industry.



CONTENT OF THE DISSERTATION

I. Introduction

The quality of the fabrics is an objective assessment and
expresses consumer expectations, but in essence it contains the
correspondence of quality indicators.

Qualitative indicators establish a balance between the complex
nature of quality and objective measurements. They are subdivided
into two main groups: laboratory measurement results with a
normal distribution of numerical values and organoleptic
observations of rare events with Poisson distribution.

The method of metric properties by laboratory tests is
characterized by objectivity, accuracy and numerical values of the
results established. The procedure includes cyclical operations:
pre-sampling, preparation of prototypes, conduct of tests,
recording of numerical results, statistical processing of laboratory
results, analysis and preparation of a qualitative assessment. The
reliable and timely application of the metric methods requires
organized synchronization in the work of the textile laboratory,
which is achievable with a functioning quality management system
(QMS) at 1SO9001:15.

In the organoleptic method, defects on the fabric are controlled
through the main human senses: vision and touch. This process is
carried out on control and examination tables.

While physical properties remain hidden in the fabric's
structure, the slightest defect on the surface is visible and repels
the wearer. These defects are rare but clearly profiled discrepancies
such as: contaminated stains, color differences, torn weaving
threads, knots and the like. Defects are the result of a sudden
change in one of the machine modes, due to an accident or other
similar event. The accidental origin and their rare occurrence (less
than 1/10000) categorizes them as rare events with the
corresponding specifics of statistical processing and analysis.



Unlike measurement methods, the organoleptic method is
applied to the entire population of the fabric batch and in this case
no representative sample is taken.

Listing the same type of defects for one top fabric and for the
entire batch leads to the compilation of sets of numerical data that
reflect rare events and have a Poisson distribution.

The essential feature of statistical processing of numerical data
with Poisson's distribution is the uniformity between the
mathematical expectation and the standard deviation. The forecast
determination of the expected number of defects in case of changes
in the parameters, as a volume of the general population, is of
predominant importance.

The working procedures and instructions to the basic
procedure in the quality management system (QMS) are of
practical importance. In the working procedures, the connection
between the fabrics as a subject of qualitative assessment, the
standards, the equipment and the synchronized activity of the
laboratory assistants are given.

The significant difference between the measurement and
organoleptic methods of qualification requires the separation and
separation of the respective working procedures. For this reason,
two methods for qualifying woven fabrics have been considered —
measuring and organoleptic.

Il. Literature Review
I1.L1.  Analysis of the methods for control and qualification of
woven fabric
The incoming control of fabrics in sewing production is

described by some authors in their works and publications.
Their developments are aimed at describing the ways and
statistical methods for classifying fabrics.
11.2.  Analysis of quality management systems

1SO 9001:2015

The International Organization for Standardization (ISO) is a
worldwide association of national standards bodies (ISO member



bodies). The development of international standards is carried out
by ISO technical committees. The introduction of a quality
management system is a strategic decision of the organization,
which can help it improve its performance overall, and constitutes
a solid basis for sustainable development initiatives.
11.3.  Analysis of fabric grading systems

According to the standards, the quality determination of
fabrics can be carried out in textile enterprises at the time of the
inspection of the fabrics by quality controllers, and can also be
carried out in:

1) The enterprise that processes the fabric — finishing and
dyeing, ready-to-wear workshop;

2) In the warehouse of the recipient;

3) In the outlets for trade in fabric.

The physical and mechanical indicators of the fabric
(width, weight per 1 sg.m, density, strength, etc.) and dyeing
resistance are guaranteed by the manufacturer. For this purpose, it
is necessary to carry out a thorough laboratory analysis of the
finished textiles in order to guarantee the specified quality
indicators.

The determination of the quality of fabrics according to
defects in appearance can be carried out by comparing the test
specimen with the approved standards. In the absence of
established standards for common defects, quality controllers and
trading organisations assess these defects on the basis of their
descriptions and the norms of the assessment tables of quality
standards.

As a result of the literature studied, opportunities arose to
direct the experimental research to increasing the effectiveness of
methods of incoming tissue control in sewing production.

The predominant part of the studied literature sources are
standards, monographs and general-purpose textbooks. They
contain basic concepts and computational expressions equally
applicable to different technological problems.



In the group of smaller literary sources are scientific
articles, methodological developments, manuals and standards.
What they have in common is that they are highly specialized. In
some cases, they partially coincide with the subject of the present
dissertation. Such are the standards. They are a basic
methodological prerequisite for practical solutions, but they are
narrowly focused. The implementation of the main goal and tasks
of this development requires combining and, above all, arranging
various metrological and qualifying operations in a common
procedure.

The other part of the highly specialized literary sources are
scientific publications. As an undertaking and concept, each of
them solves a specific task in a narrow area of textile technology
and clothing. The reviewed publications did not establish the
simultaneous application of statistical methods for analysis and
evaluation of laboratory results with normal and Poisson
distributions.

With the current variety of new fibre-forming polymers
and surface treatment of textile materials, strict numerical methods
are required to determine the quality of fabrics. This is achieved
only through the methods of applied statistics of numerical data
originating from deterministic processes or as a result of rare
accident events.

I1. Purpose, tasks and application of this work

The purpose of this dissertation is to increase the
efficiency of metric and organoleptic methods for fabric
qualification by drawing up working procedures by QMS in the
technologically consistent links of the fabric and clothing
production chain.

The TASKS of the dissertation are as follows:

- Technological observations;

- Experimental research using metric and
organoleptic methods for fabric qualification;



- Analysis of laboratory results from organoleptic
methods with normal and Poissonian distribution of numerical
data;

- Development of working procedures for fabric
qualification by metric and organoleptic methods;

APPENDIX and scope of this dissertation is the
production and technological transition of fabrics between the
links of the chain "fabric - sewing product".

The meaning of implementing a symmetrical qualification
on both sides of the transition lies in the uniformity of qualitative
assessments. The correct application and arrangement of standard
requirements and recommendations leads to statistical uniformity
of qualitative assessments on both sides of the transition.
Therefore, the implemented procedure for the qualification of
fabrics is effective when the quality assessments do not depend on
the type and nature of the production unit: weaving, finishing or
sewing workshop.

V. Observations and analysis of technological processes in
textile production with a view to creating an algorithm for
assessing the quality of woven fabrics

In order to make a quality processing of the physical,
mechanical and chemical parameters of the manufactured surface
textiles, it is necessary to trace all production processes through
which raw materials and materials pass in order to obtain a finished
product from them. The production base of E. Miroglio EAD
covers a closed cycle — processing of the textile material from the
pre-yarn, spinning, spinning and scraping of warps for weaving,
weaving/weaving of area textile products, dyeing, refinement. All
these production processes are related to intermediate control and
qualification of the indicators of fabrics in raw and finished form.

This paper describes the processes that unprocessed textile
materials go through until they are brought to a finished textile
product and the procedures for servicing laboratory equipment that



are used to describe the quality indicators of textiles — physical,
chemical, colorimetric.

V. Research and analysis of metrological methods for
determining the quantitative assessments of qualitative
indicators

V.1. Experimental installation of metrological equipment at
E. Miroglio — Physics Laboratory

The quality of the fabrics is determined by a series of
laboratory measurements.

In order to determine the physico-mechanical properties of
fibers and threads in woven fabrics, it is necessary to carry out
measurements to determine the length of fibers (Almeter),
determination of fiber finesse (OFDA), determination of the linear
density of yarns, determination of yarn torsion (Torsiometer),
testing of fibers and yarns under tensile load (Dynamometer).

Testing of the qualities of fabrics is carried out by
examining the tensile properties of fabrics (Dynamometer for
fabrics), determining the mass per unit area using small samples
and using fabric abrasion devices (Martindale and ICI).

V.2. Experimental installation of metrological equipment in E.
Miroglio - chemical laboratory

The evaluation of the chemical properties of woven fabrics
is carried out by evaluating the color change using a 5-degree gray
scale, by testing for colour fastness under friction with a Crock
meter, and determining the pH of an aqueous textile extract (pH-
meter).

V.3. Experimental installation of metrological equipment in E.
Miroglio EAD - colour laboratory

Colour measurement shall be determined by a numerical
representation of the colour of the specimen which is obtained on
a colour measuring instrument. The instruments that are used are a
colorimeter or a spectrophotometer.



Reflection colour gauges are used as the specimen is
illuminated and the amount of light reflected from the surface of
the specimen is measured.

V.4.  Analysis and evaluation of the properties of fabrics
with a view to increasing the effectiveness of the methods for
their incoming control in sewing production

The evaluation of fabric properties consists of two main
technological models: the structure and properties of fabrics as a
result of machine adjustments and defects in fabrics as rare events
of sporadic origin from technical accidents. Numerical indicators
have been added that refer to the nearest literary source in terms of
meaning and content.

The content and solutions are the result of specific modeling
of the technological processes and the structure of the fabrics in
order to accurately determine the experimental work.

VI.1. Synchronized cycles of production and qualification
procedures for woven fabrics

The incoming inspection of woven fabrics is carried out upon
their receipt in three production cycles.

In the first cycle, this happens when the finished and refined
fabric enters the preparatory and cutting section of the ready-to-
wear workshops. In the second cycle, the raw fabric enters the
finishing workshop and, after processing, is sent to the sewing
production. At the beginning of the third cycle, the raw fabric
enters the dyeing workshop, after dyeing it is directed to the
finishing workshop and finally to the sewing department of the
ready-to-wear workshop.

In all three cases, it is necessary to apply observations,
measurements and tests, which for the most part are the same and
detailed in the relevant industry standards. Each cycle is
characterized by the logical sequence of sampling S, laboratory
tests - T and quality assessment - E.
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Figure VI.1.1, Interaction between incoming controls and
production processes

Depending on the variants and the specificity of the cycle,
the samples can be representative samples of the whole batch of
fabric, pieces of fabric from the beginning of each roll, or
observations on the fabric. Laboratory test can be performed as
measuring geometric parameters and surface mass, physical-
mechanical tests and visual inspection of the entire length of the
fabric.

VI1.2. Types of technological parameters

Woven fabrics exist in three main forms.

The first, machine form presents the fabric on the loom,
where the main threads are stumbled by the weaving let off and
take up cylinders, without the possibility of slipping out. In this
form, all geometric parameters depend on machine settings.

The second form is the primary relaxation of woven
fabrics. It begins after the fabric passes through the range of the
broad-holders and continues until the first moisture-heat treatment
in the finish.
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The third form is obtained by refining or fixing by
moisture-heat treatment of the spreading-drying machines, where
the fabrics receive their final structure and physical characteristics.
VI.3. Geometric parameters

Due to the natural unevenness in textile materials,
geometric parameters include the following indicators:

- length of a whole top fabric;

- width of the fabric;

- warp fabric densities;

- weft densities of the fabric;

- weaving ratio the warp and weft threads;
- surface mass of the fabric;

- linear density of weaving threads.

VIl. Methods for Applying Mathematical Statistics to
Fabric Grading

The deterministic nature of the physical and mechanical
properties of textile materials is based on the general principle of
certainty for the construction of their structure.

The principles of certainty extend to two independent factors.

First of all is the dissipation of the properties of fibrous
raw materials. The significant quality indicators are finesse and
staple length. The fibres have a normal distribution with a
pronounced modal part. The inevitable deviations are a residual
result of the natural origin of the fibres and the objective diversity
during their cultivation.

Despite the fact that the processes of extraction, collection
and selection of fibrous raw materials are almost deterministic, the
quantitative values of qualitative indicators are described by the
regularities of the normal Gaussian distribution.

Therefore, in their structure and physical and mechanical
properties, textiles are the result of deterministic processes. The
normal distribution of numerical values is due to objective
deviations and unevenness in fibrous raw materials and
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unevenness in the dynamic impact of tines and machine elements
in technological equipment.

Similarly, the chemical and physical properties of textile
materials have a deterministic character. These processes usually
take place in an aqueous environment, called "wet processes" and
act on the surface of the fibres. Regardless of the type, intensity
and essence, the chemical-physical processing of textile materials
is a deterministic process with controllable technological factors.
Accordingly, all quantitative values of quality indicators, or
properties of textile materials, are characterized by a normal
Gaussian distribution with the corresponding processing of applied
statistics.

A characteristic feature of the numerical data of the
chemical and physical properties of textile materials is that they
exist in two forms:

Numerical values from laboratory instrument results.
These are:

- Dimensional change after heat treatment, Al, %;

- pH of an aqueous extract from the textile sample — staple, yarn,
fabric;

- DrapeCapacity, AD, %;

- DeltaCielab (DataColor) and colour deviations.

Numerical values from discrete estimates (0+5) of
subjective observations, comparison and analysis. These are:

- the grade according to the 5(9) degree gray scale for color
deviation;

- the assessment of the surface resistance to abrasion and peeling;
- the assessment of the resistance of the colors to various influences
such as: light, water, friction, etc.

Regardless of their nature: analogue or discreet,
quantitative values of quality indicators reflect the properties of
textile materials as a result of processing in deterministic
technological processes. The entire group of numerical data on the
properties of textile materials is characterized by a normal
Gaussian distribution.
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VII.1. Methods of applied statistics for the classification of
fabrics

Linear density, knotch, strength, fabric density,
unevenness, color deviations, etc. are one-dimensional quality
indicators.

The characteristic feature of qualitative indicators is the
probability of obtaining different numerical values within a
constant factor set. For each measurement, a unique numerical
series is obtained, which, combined with the rows from the other
measurements, forms a set of random variables with the
corresponding distribution.

The most common and studied quality indicators have a
normal Gaussian distribution. The density of the distribution of
random variables has a parabolic character.

The density function has the form:

1 em)?
f)=—7="e (VILD)

The integral kind of the density of the distribution depends
primarily on the dispersion and the standard deviation.o?

For the experimental study of the properties of textile
materials, the order for determining the aggregate statistical
characteristics was drawn up:

1. The one-dimensional numerical order of the laboratory
results is obtained in the order of the measurements
performed - {x;}; i=1+n

2. It is desirable to rearrange the first numerical row in
ascending order, where:{x;}{x;}’
minxj-, <<<x; << maxxy, ;

This directly illustrates the content of the numerical series.

3. Foranindicative purpose, the range between the minimum
and maximum values shall be calculated:

R = maxX — minX ; (V11.2))
4, The arithmetic mean of the recorded data is calculated:
¥=24 (VI1.3)

n
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where n denotes the number of measurements, or the volume of the
sample, or the degrees of freedom of the aggregate characteristics.

In textile metrology, it is extremely rare to require and
measure all representatives of the batch, lot and top fabric. For
linear density, it is necessary to wind yarn branches of 100 m each
and pull them in. It is impossible to measure the linear density of
the entire batch, but only part of it. The area mass of the fabrics is
determined by cutting three small circles with an area of 100 cm3
along the width of the fabric. In order not to destroy a large part of
the fabric, the cut specimens are only from the beginning of the
rook. Therefore, laboratory tests are performed with pre-prepared
samples, which are a small part of the entire batch.

Tops with fibre raw material, yarn batches, lots of fabric
and sewing products are statistically general aggregates. They are
characterized by uniformity of the fiber compaosition, the structure
and the applied machine settings. Randomly selected laboratory
samples make up the representative sample.

All aggregate characteristics calculated by the numerical
series of the representative sample represent the mathematical
expectations of the corresponding indicator of the arithmetic mean
for the general population.

The calculated arithmetic mean of the representative
sample is the mathematical expectation of the mean value for the
general population.

5. The mathematical expectation of the mean square
deviation is calculated using the formula:

o, = Z—(’E_xi)z, for the shifted assessment; (VIL.4.)
n

for the unshifted estimate of the mathematical expectation

of the standard deviation.g,,_, = ’2(9:1;_?)2 (VIL5.)

The physical meaning of the mean square deviation
consists in the symmetric determination of the deviation of the unit
measurements from the mean. The linear determination of
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deviations is the arithmetic sum of the differences between the
single results and the arithmetic mean: (¥ — x;).

Due to the symmetric distribution, half of the deviations
will be positive: (X — x;) < 0, at, X > x; and the other half of the
deviations will be negative: (x — x;) < 0, inx < x;.

The sum of the deviations is close to zero, which does not
reflect the actual deviations: .),(x — x;) = 0

Raising the square of the unit deviations gives them
positive values: Vi = 1 +n - (¥ — x;)? > 0.

Rooting, on the other hand, returns the initial value of the
deviation, i.e. the mean square can be considered as the arithmetic
mean of the absolute values of the unit deviations:

o, = % (VI1.6.)

As a second central point of the aggregate characteristics,
the mean square deviation or its mathematical expectation is of
fundamental importance for the statistical processing of
guantitative values with a normal distribution.

6. Confidence interval.
The confidence interval is calculated using the formula:

q=ttz, (VI1.7)

o — RMS deviation;
n — number of measurements;
t — criterion for Student.
For a relatively large number of tests with a 5% margin of
error, the Student's criterion is approximately equal to 2:
n>30->t=196
The confidence interval cuts off from the parabola of the
density of the distribution that part that is statistically inherent in
the measured qualitative indicator. The average value of the
measured qualitative indicator for the general population with a
95% confidence probability is located between the confidence
limits of the minimum value and the maximum value of the
symmetric confidence interval of the mathematical expectation - :
Xm—q=SX=Xntq
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7. Variation coefficient.

Both the arithmetic mean and the mean square are
dimensional quantities and reflect the absolute magnitude of the
measured qualitative indicator. For example, the strength of the
fabric is about 20 DaN, while the weft density is about 250 n/dm.

The comparison of irregularities of different nature and
size necessitates their universalization. This is obtained by the ratio
of the mean square deviation to the corresponding arithmetic mean.
For the convenience of textile professionals, the ratio is multiplied
by 100 and is determined in %.

The formula for the coefficient of variation is as follows:

C, =2m-100, %. (VI1.8.)

X
VI1I.2. Variational analysis

If we take variational analysis as a generalizing concept of
the dependencies and interrelationships of numerical series from
random data, then the qualification of fabrics develops in two
directions: assessment of irregularities; correlation between
indicators.

These calculations correspond to standard prescriptions,
but are large in number and practically incalculable.

The variation coefficients are sufficiently reliable as an
estimate and, above all, universal regarding the different area
masses of fabrics. For each top fabric, a coefficient of variation in
the area mass can be calculated:

cV(x;) = "’; -100, %. (VII.21)

Consistent with the normalized maximum deviation of
5%, the coefficient of variation is expressed as an estimate of the
permissible unevenness of the area mass in the width of the fabric:

unacceptable 5.0%=<<5.0%, acceptable. cV (x;)

An objective assessment of permissible unevenness can be
obtained by a variance analysis of the homogeneity of the
variances according to the Fischer criterion:

2
F =34 (VI1.22.)

02
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In this case, the Fischer estimate is applied to the variance
of the area mass in width for each top:

o7_y,;. This variance reflects the internal unevenness in the top
fabric, which exceeds in value all other generalizations.

The total average of the dispersion of all fabric tops
reflects the mean square deviations of all measurements of the area
mass for all tops and across the width of the fabric. The hypothesis
assumes that the internal variance is greater than the total for the
batch, i.e.: for G,_1 Vi=1+n; < 67 _1.;0n_14.

The calculated value of the Fischer criterion takes the

form:
0'2 i

F. = 2% > 1,0. (VI1.23.)
On-1,9

The tabular value of the Fischer criterion is determined

under the following conditions:

- confidence probability — P=95%;

- degree of freedom of internal variance: fi=3-1=2;

- degree of freedom of total (external) dispersion: f;=n-3-1.

- The basic rule for accepting variation variance as homogeneous
with respect to total variance is inequality:

heterogeneous — FR<FT — homogeneous
It is rejected.

In this way, the deviation of the area mass along the width
of the fabric is objectively assessed with subsequent technological
application.

VI11.3. Correlation analysis

Quality control of fabrics covers one batch, which is
separated as a woven with identical yarns and on one machine.
Subsequently, the separation may include preliminary preparation
before refinement, such as washing to remove starch, applying
catalysts for inkjet printing, dyeing, etc. Usually, a batch of fabric
contains about 2000 - 3000 m and is rolled into about 20 - 30 tops.

Laboratory testing of the batch goes through four stages:
- compilation of a representative sample of the batch;
- preparation of prototypes;
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- laboratory testing;

- recording of laboratory results.

The numerical data of the measured properties are one-
dimensional numerical series. In the conditions of controlled
technological parameters, deviations and their relative size have an
impact.

When compiling the representative sample, there are two
options. Or representative, according to a minimal group of tops
with random selection. Or all the tops of the lot, which is
practically the general total, but in fact — to the maximum extent
represents the entire length of the fabric in the lot. In any case, the
essential argument/factor in measuring the properties of the fabric
will be the random number of the top in the series of metrological
tests.

Correlation coefficients make it possible to check the
reliability of single measurements and to what extent their
deviations have a statistical relationship, or are sporadic elements.

The correlation coefficient is calculated using the formula:

2xi=x0)(yi=¥)

xy nop_1 () on_1(¥)’ (V“24)
Where:

n — sample size, or number of cannons tested,;

i=l+-n — sequence number of the top in the order of
measurements;

x;; ; — the numerical series and the aggregate characteristics
of the indicator.xa,,_1 (x)y

The first correlation check can be performed between the area
masses at both ends of the fabric. The similarity of the area tables
at the edges of all tops indicates a stable technology of weaving
and post-processing.

Secondly, the correlation comparison can be sought between
the central area mass and the average for the width of the plateau.
Any deviation would reduce the value of the correlation
coefficient, which theoretically varies in the range from -1 to +1:
—1.0 < 1y, < +1.0.
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The maximum correlation between the parameters of the area
mass through possible comparative combinations means excellent
technological control in the production of the fabric, and vice
versa.

The random arrangement of the tested tops will rather
eliminate lateral trends, such as pre-selected tops in ascending
order of area mass, etc.

VI11.4. Poisson distribution of fabric defects as rare events

The origin of defects is sporadic, as a result of sudden events
and deviations from the parallel technological regime. Regardless
of their type and nature, they are categorized as rare events.

Another reason for their inclusion in rare events is the
practically established small amount of defects for a top fabric. The
logical opposition of defects to the usual properties of fabrics to
the deterioration of the overall quality is expressed in their
visibility and the creation of a first impression of the user.
Regardless of the strength, resistance and agility of the fabric, a
single stain or knot degrades the quality of the entire garment. That
is why the approach and assessment of defects is so important.

Probability theory has established that no matter how rare an
event is within a representative sample and a relatively large
general population, as the volume of the set increases, the nature
of the distribution changes. Or from rare Poisson distribution
events for a single top fabric, the established nodes of the weaving
yarns will acquire a normal Gaussian distribution for a large
amount of fabric.

In practice, the assessment of the quality of fabrics is
always associated with the length of a top, due to the requirements
of laying and cutting details in sewing production.

The final reason why defects are statistically estimated by
the Poisson distribution is that their single occurrences are always
positive integers.

As a consequence of the binomial distribution, Poisson's is
characterized by some limitations that simplify the mathematical
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apparatus and approach practical cases in an industrial
environment.

The main limitations are as follows:

n — oo - number or volume of measurements;

p — 0 — probability of the defect being studied;x;

q — 1 =1 — p — probability that the studied defect will
not appear.x;

The sum with the absolute frequency of a selected defect
for all measurements or observations is equal to the volume and
measurements, i.e.: , or all possible occurrences of all the defects
studied will give the volume of the measurements or
observations.) m; = n

Poisson's distribution of rare events for samples and for
general populations is measured over time. In the case of defects
in the appearance of the fabrics, the universal size of the
observations can be the final length of the graded top fabric. This
is necessary due to the practically different speeds of looms, even
if they produce the same type of fabric. Therefore, the dimension
of the samples in the forthcoming analysis is a metric length of the
graded top fabric, i.e. the number of defects per meter of fabric.

The relative frequency of the distribution of the observed
defect is calculated using the formula:

fx.e—x

Py(x) =——, (VI1.25.)

X
Which means that the probability of the defect occurring x;x times

for the entire length of N in a top fabric depends on the established
average probability with which it occurred.x

In contrast to the normal distribution, the average of rare
events is equal to the number of detected cases:

I=n-p=""=m, (VI1.26.)
Where:

n — rook length;

m — the number of defects found,

p — probability of the studied defect occurring for the
observed length.
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The average value of rare events is equal to the established
number of these events.

The standard square deviation is determined by the
formula:

oc=vVx=vm=/n"p, (VI1.27))
i.e. again the essential value is in the number of defects identified.

The confidence interval of the Poisson distribution
depends on the Student criterion and the standard deviation:

q=+t-o. (VI1.28.)

In the same way as the normal distribution, the average of
the observed defect is located within the limits:

¥x—t-o<X<x+t-a, (VI.29)
with a 95% confidence probability and depending on the length of
the fabric, or the number of meters —n.

The variation series of defects are also subject to
correlation estimation. In general, when comparing the defects of
fabric tops of different lengths, the formula of the calculation
criterion of Student can be applied.

_ MY XMy XXy
ty = 2t < 17(1.96). (VI11.30.)

Of particular interest is the statistical relationship between
different types of fabric defects. The numerical estimate of the
relationship can be obtained from the linear correlation coefficient
applied to the numerical results of rare events with Poisson
distribution:

2xi—x)(yi-y)

Ty = W (V“31)

With the expressions arranged in an algorithmic sequence
statistically, an experimental comparison of the aggregate
characteristics and relationships between the change in physical
properties and defects of fabrics can be proceeded to begin.

VI11.5. Expert assessment for the qualification of fabrics

The reception or intermediate quality control contains

three groups of activities that are independent and consistent.
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The process begins with the storage and identification of
the fabrics. In the volume of one delivery, even for one item, there
is a secondary indication on the label. Thus, the delivered quantity,
or the general population, consists of several groups with the same
properties.

The second stage of acceptance control includes laboratory
tests. They take place in three stages:

- compilation of representative samples and preparation

of prototypes according to standard descriptions;

- conducting laboratory tests;

- recording and primary statistical processing of

laboratory results.

The meaning and necessity of the acceptance control are
contained in the final, third stage. Expert evaluation, also known
as laboratory results analysis, is a consistent comparison of the
results of tested properties with the quantitative values of quality
indicators set out in standards or other documents. It ends with an
analytically based decision for a qualitative ranking of the
controlled batch. Different levels of quality are possible, which
usually boil down to three main groups:

- first quality, with full compliance with the quality
indicators;

- second quality, in the presence of non-compliance for
secondary quality indicators;

- third quality or defect, in case of overall non-compliance
of indicators or non-compliance of a critical indicator.

The prototypes prepared for laboratory tests shall be
labeled in order to illustrate them. The label is attached to the
specimen. It is a piece of paper on which the identification data of
the specimen are recorded, as well as the properties on which it is
to be tested in the laboratory. Places are marked on it where the
laboratory assistant can record the primary data on the results of
laboratory tests.

The quality control of fabrics ends with an experimental
evaluation, benchmarking and the decision for quality ranking. For
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each lot of fabric, and according to its type, there is a group of
indicators that make up the overall quality. The indicators reflect
various properties, such as: construction, mechanical resistance,
surface resistance, etc. Including defects in appearance.

The coefficient of variation is a universal indicator of
unevenness. The value of the coefficient of variation must be less
than the set or declared one.

The expert assessment is based on groups of inequalities
for each observed and tested quality indicator — x:

min x"M < x < maxx"oM
{ G e (VI1.32)
Where:

x —examined indicator;

min x"°™; — nominal thresholds of eligibility of the

indicator;maxx"o™

Cy (x) — established variation coefficient for the indicator;

Cy°™ — nominally permissible unevenness.

The principle of expert decision is based on the acceptance
and rejection of a series of qualitative indicators. The preparation
of a reasoned decision under the QMS is presented as an algorithm
with sequential procedures, alternatives and verification cycles of
the group of qualitative indicators.
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VIIl. EXPERIMENTAL WORK

VIIIL1. Experimental work on qualitative indicators with
normal distribution of laboratory results

VII1.1.1. Subject of the experiment

The subject of the experimental work is a complex of
laboratory tests and qualitative analysis of normally distributed
numerical data, arranged algorithmically for the selection of raw
fabrics. The purpose of the development is to draw up an
operational procedure for incoming control of QMS for the correct
direction of raw fabrics during dyeing, stamping and finishing.

Raw jacquard fabric is considered - cotton type with a total
length of 35000 m, distributed in 338 tops of continuous wound
fabric. The fabric consists of 79% cotton, 18% polyamide and 3%
elastane in the weft. The width of the raw fabric is 145 cm with an
area mass of 190 g/m2. The warp has a density of 900 threads/dm
and consists of polyamide monofilaments with a linear density of
Tt 3.6 tex. consist of cotton core yarn with a linear density of Tt
37.2 tex.

In the conditions of the existing textile substrate, which
allows different techniques and options for color and aesthetic
design, it is necessary to divide the entire general population of 338
tops of fabric into separate groups on the basis of two main
characteristics: area mass and shade of white color.

VIIL1.2. Objective — selection and classification into
homogeneous groups

According to the project, the construction of the studied fabric
is strictly defined - jacquard fabric with a clear pattern, polyamide
base and cotton weft. Differences in individual woven batches are
the result of possible differences in the machine settings of the
looms or in the yarns used for weft threads.

In the machine settings of the loom, weft tadding and tension
of the warp are practically permissible. Even these machine
settings are strictly monitored and it is practically impossible to
obtain differences in the fabric due to the modified weaving mode.
VIII.1.3. Selection factors — area mass and shade of white

25



The declared design parameters of raw fabric can serve
primarily as a starting point for the partial rejection of certain
laboratory tests, such as checking the fibrous composition and
type of fabric.

If necessary, intermediate quality control covers the following
indicators: width and surface mass in the middle and both ends of
the fabric, surface resistance, mechanical resistance of the warp
and weft. The final quality assessment is based on a laboratory-
determined color shade of each roll of raw fabric against a suitable
standard. The width of the fabric is measured under 1SO 3801
conditions, where one to three consecutive measurements are
recorded and then averaged. For the determination of the area
mass, point No 6.7, method 5 for the determination of the mass per
unit area by small samples, according to SO 3801, applies.

Of greater importance is the uniform distribution of the area
mass along the width of the fabric. The estimate of the unevenness
of the weight distribution is universally represented by the
coefficient of variation in mass relative to the middle and both ends
of the fabric. The limit value of the coefficient of variation
(Cv(weight)<5.0%) above which the tissue is declassified was
established through long experimental work by Andonova and
Rimini in 2020.

Another main indicator for choosing raw fabric with relatively
identical properties is the color shade of the front and wrapped
surfaces. Color differences are usually applied in case of
discrepancy in the fastness of dyes and textile materials. It is a set
of prescriptions and recommendations collected in the series of
ISO 105 standards. Part A02 (ISO 105-A02), describes the "5-
point gray scale" as a means of evaluating color deviations between
a standard and a test specimen. The duration of visual observation,
comparison and subjective conclusion is small, but there is no
detailed numerical value of the deviation. Therefore, the gray scale
is not suitable for mass selection and classification into groups of
high-volume samples or rolls of fabric.
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Possible differences in the quality of cotton yarn can be
determined in two directions:

1. Deviations from the set linear density of yarn, due to
different thicknesses of cotton fibers;

2. Deviations in the white color of raw cotton yarn, due to
varying degrees of whiteness or yellowing of cotton fibers.

In terms of volume, the fabric in question represents the
general totality of the statistical phenomenon. Factors in the
selection of fabric are the area mass and deviations from the
accepted standard for the white color.

The essence of the study consists in the separation of all tops
from the general totality of the fabric into groups with a relatively
uniform area mass and deviation from the white color standard.
This classification will correctly guide the next technological
treatments of color diversity, through smooth dyeing and printing,
as well as the refining of the fabric.

VIIL.1.4. Experimental results and analysis

At the very beginning of identification, the presence of
optically bleached cloth tops was established. The application of
fluorescent substances such as optical brighteners aims to
temporarily give a visual effect to the artificial whiteness of the
fabric. This occurs in the case of cotton fabrics, when fibrous raw
materials have a yellow tint. This is an obstacle to smooth dyeing
in light colors or printing light and pastel figures.

An essential factor for the immediate separation of optically
bleached fabric tops is the ability to uncontrollably separate small
amounts from the optical brightener and get them on other fabric
tops.

In addition, all surfaces on which optical brightener has been
applied show different affinities when dyeing or printing. In the
sense that optically bleached and other fabric tops cannot pass
under the same technological dyeing modes, much less be loaded
simultaneously into one dyeing bath.
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This made it necessary to take small samples from all cloth
cannons in advance and undergo a comparative test of ultraviolet

light.

Thus, 1/3 of the general population was separated as a separate
group of optical brightener cannons.
These tops were subjected to two main tests: area mass and
appearance in the sense of a whiter or yellower surface of the fabric

face.

Test data are given in Table VI11.1.4.1.
Table VIII.1.4.1, Primary processing of laboratory test results of

optically bleached jacquard fabric
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The relatively large database allows the following

conclusions to be drawn.

The essential fact that is immediately established is the
relatively uniform distribution of the deviation from the surface
masses, i.e. there is no trend. This is a consequence of the randomly
distributed rooks in the next tests.

It was found that the measured area masses along the width
of the fabric had approximately the same distribution and no
different trends were observed in the structure of the fabric in the
middle and at both ends.
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Diagram VI111.1.4.1, Functions of distribution of area masses
over the width of the fabric for all rooks tested.

The similarity between the distribution functions of the
mean square area mass and the mean linear mass suggests that
from a technological point of view, when weaving such a jacquard
fabric with a complex structure, no deviations in the machine mode
and the settings of the tines are allowed.

After primary statistical processing, the established
dependencies between the mass indicators on the quality of the
fabric can be considered.
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HHPIL’H[IUI Ha TIITOoImHATa Maca
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Figure VII1.1.4.2, Variational analysis according to the Fischer
criterion

The dispersion of the area mass across the width of the
fabric, represented by the unshifted estimation of the mean square
deviation, shows a relatively uniform distribution of the deviations
relative to all optically bleached tops examined.

A dispersion analysis was carried out to assess the
correspondence of the internal unevenness of the area mass to the
total, external unevenness of the area mass for all optically
bleached fabric tops.

For such a large sample, the degree of freedom is equal to
120 with a degree of freedom for the internal variance of 2. The
tabular value of the Fischer criterion for these parameters is equal
to 3.07. This value is marked as a black horizontal line in Figure 4.

It is evident that the total levels of the estimated value of
Fischer are smaller and do not reach the levels of the tabular value
at all. This generally means that the internal dispersions or
unevenness of the area mass in width are uniform with the total
dispersion for the entire set of 121 optically bleached tops.

This allows the coefficient of variation to be applied as an
estimate of the permissible unevenness of the fabric structure in
width.
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Rather, as a coincidence, the coefficient of variation
changes almost symmetrically around the level of the table value
of the Fischer criterion for all tops. This indicates uniformity in the
variations, and in this case the maximum value of 5% can be
applied as a threshold for acceptable fabric unevenness by area
mass. Otherwise, additional wet treatment of the fabric is required
to level the construction.

A correlation analysis was also carried out.

Three groups of correlation coefficients of the dependencies
between the area masses in the following combinations have been
studied:

- left side and middle;

- the middle of the fabric with the right side;

- the left side with the right middle.

All three correlation coefficients change from 0.52 to 0.60.

This indicates a random distribution of deviations and
irregularities, both across the fabric width and longitudinally
across the fabric from the entire set of optical brightener tops.

As a result of the dispersion and correlation analysis and the
subjective assessment of the tops with the 5-stage gray scale, 4
groups of fabric tops with uniform properties of structure and
degree of whiteness on the front surface were formed:

- light and light tops with an area mass of about 160 g/m2

and a pronounced white color;

- heavy and light cannons with an area mass of about 127

g/m? and a pronounced white colour;

- light cannons with an area mass of about 160 g/m? and

pronounced yellowing;

- heavy cannons with an area mass of about 175 g/m2 and

pronounced yellowing.

Of the total volume of the total total supply of 338 cotton
jacquard fabric tops after the separation of the optically bleached
121 tops and after the separation of damaged tops, 211 tops
remained. This group of tops of raw cotton jacquard fabric form
the main sample of the supply.
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Cotton fabric is without specific pre-treatment with
surfactants. This means that correctly defined quality selection
indicators will facilitate the next processing.

Regarding the criterion of area mass, there are two determining
indicators:
- maximum deviation of the area mass from the declared in

the group by no more than 5%;

- maximum coefficient of variation of the unevenness of the

area mass along the width of the fabric, not more than 5%.

As regards the criterion for the degree of whiteness of raw
cotton fabric, the deviation of the numerical value according to the
Delta CiELab (Data ColoR) shall not exceed 1,0. This means that
the tops should be regrouped in such a way that in each group the
deviations from the standard white colour do not exceed +0,5.

The results of the primary statistical processing of the tops of
the main delivery are presented in the following table.

Table VIII.1.4.4. Primary Processing of Laboratory Test Results
of Raw Cotton Jacquard Fabric

Piazza 25376 22BL1125 25.11.22 | 33357.8[338 rolls | bleached MasT'. dispersilon evalualtion belta E
. Mass-Sq, g/m2 M-L, g/m Fr Ft
Test #I Lot | Roll # |Lenght, m|W|dth, cm Tet IMiddIe IRight |Mean Mean o(W) I =2 =210 ICV(Sq) CELab
O6eMm Ha npeAcTaBuTeNHaTa U3Badka 211 ponku nnat

minXi 62.60 140.00| 172.00] 172.00] 171.00| 171.70| 240.30] 0.58] 0.10] 2.99| 0.31 2.88

maxXi 165.00 151.00{ 206.00( 199.00{ 205.00f 203.30| 307.00 6.24 1.12 2.99[ 5.97 6.87
Cp. apUTMETUYHO 108.34 145.39| 190.37) 182.38| 189.79| 3.00[ 272.60 5.58 1.00 299 297 4.54
Cp. KBagpaTU4HO 16.92 1.72 6.31 5.06 5.31] 4.57 6.26 2.04 0.37 0.00{ 1.09: 0.95

& 0.55 0.55 0.44]

KopenauuoHeH Ko T 0.10

LM M/R LR Msq(average)/Delta E Celab

The large base of laboratory results allows for different
interpretations regarding the relationship between the test
indicators and the likely influencing factors.

The graph of the numerical value distribution function by
area mass and degree of whiteness is essential. Two characteristic
features of this complex woven fabric are established.

First of all, this uniformly dispersed deviation of the area
mass across the width of the fabric. The deviations at both ends
and in the middle of the fabric are almost symmetrically located
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around an approximate average level of 187.5 g/m?. Although the
test sequence is randomly selected on the top fabric, there is neither
a trend nor a cluster of identical values.

CT)_\"I'{‘I\T[TJH HA PAITIPC/ICTCHIICTO HA TITOITHATA Maca
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I B I T B T ]

SRS s TASES2A

— Mg Left) Msg{Middle) Msq(Right) —eesss)Msg(average) ssssMinr(Average)

Diagram VI11.1.4.3, Area mass distribution of raw jacquard
cotton fabric

Secondly, all three groups of area masses show random
scattering. This is evidence of evenly maintained technological
mode and machine settings.

Statistical estimation of the uniformity of variances is
essential. A dispersion analysis was carried out according to the
Fischer criterion in relation to the main variations of the area mass,
as a reflection of the structure of the fabric.

The tabular value of the Fischer criterion is set at 2.99 at a
degree of freedom of 2 for the internal variance of the width
deviations. The degree of freedom of the outer, the total dispersion
for all tops of fabric of the main group is equal to 210. Changes in
area mass are graphically represented in Figure V1I11.1.4.4.
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BHPIIHUIIS’I Ha IINomHaTa Maca

Figure VII1.1.4.4. Variational estimation of the area mass of raw
jacquard cotton fabric

The mean square deviation is characterized by relatively
large variations, and in this case individual peaks are observed,
which reflect the presence of tops with critical irregularity in
width.

The estimated value according to the Fisher criterion |,
although with large deviations, is clearly and significantly below
the level of the tabular value represented by the horizontal black
line. This is evidence of the uniformity of the variances.

A linear consequence of the RMS deviation, the
coefficient of variation also shows large deviations.

The characteristic peaks of single tops above a 5%
variation indicate the presence of fabric tops, which should be
classified for additional wet treatment to level the construction.

The meaning and benefit of the analysis of variance is
expressed in the established homogeneity of the variances.
Therefore, again as a criterion for assessing a uniform area mass
along the width of the fabric, the limit value of a maximum of 5%
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coefficient of variation can be used. Thus, the permissible standard
deviation of +5% of the area mass is universalized by the
coefficient of variation.

Interesting is the relationship between the dispersion of the
area mass and the degree of whiteness of the front surface of the
fabric. It is presented in the following diagram.

Figure VII1.1.4.5. Changes in area mass dispersion and degree of
whiteness
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Variations in area mass are significantly greater than
changes in the degree of whiteness.

Regardless of the random nature of the selection and
preparation of prototypes, i.e. the choice of toppers according to
the sequence of tests, uniformly arranged groups are observed in
the variation of area mass. This is probably due to the initially
unannounced identification of the tops in the conditions inherent
and related to the initial production process. In the sense that in the
initial assembly of the supply there was a grouping according to
the production lots with the corresponding labeling. Subsequently,
the original labels were replaced with secondary ones, which
resulted in the scholastic laboratory results shown.
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The analysis of variance shows uniformity of variances in
all indicators. This is a condition for the application of decisions
with a sufficient confidence probability of 95%.

The comparisons between the area mass and the optical
properties of the fabric show rather the absence of a relationship
between the two qualitative indicators.

A correlation analysis was carried out between the
variation of the area mass and the deviations from the given white
color. The correlation coefficient is 0.10. This is evidence of the
absence of a relationship between the structure of the fabric and
the quality of cotton fibers as a degree of whiteness.

A correlation analysis of the relationship between the
indicators of the area mass at both ends and in the middle of the
fabric for all tops from the main sample was also carried out.

Three groups of correlation coefficients of the
dependencies between the area masses in the following
combinations have been studied:

- left side and middle;
- the middle of the fabric with the right side;
- the left side with the right side country.

All three correlation coefficients change from 0.44 to 0.55.

This indicates a random distribution of deviations and
irregularities, both along the width of the fabric and longitudinally
across the fabric of the entire set of rooks from the main sample.
This testifies to a regulated technological regime and controlled
quality, and is a serious quality achievement for the complex
jacquard fabric.

As a result of the primary statistical processing, dispersion
and correlation analysis, the total amount of supply was regrouped
by separating and selecting 211 cannons from the main group,
without optical brightener.

The rooks are divided into 7 groups and must be rolled into
7 rolls as follows:

Group No01, ""Non-optically bleached, light™, average weight
184.7 g/m2:
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25376 PIAZZA, CODDISGG 01000, CODVARGG 01S,
CODVBLGG **E, 46 cannons, 4899.80 m. In the note yes
themselves fit LGG for light weight.

Group No02, ""Non-optically bleached, heavy", average weight
192.0 g¢/m2:

25376 PIAZZA, CODDISGG 01000, CODVARGG 01S,
CODVBLGG **E, 18 tops, 1946.10 m.

Group No03, ""Raw light, light", average weight 184.3 g/m2:
25376 PIAZZA, CODDISGG 01000, CODVARGG 001,
CODVBLGG **E, 40 tops, 4310.90 m.

Group No04, ""Raw light, heavy'', average weight 191.7 g/m2:
25376 PIAZZA, CODDISGG 01000, CODVARGG 001,
CODVBLGG **E, 19 cannons, 3070.90 m.

Group No05, "Raw medium, light", average weight 185.0
g/m2:

25376 PIAZZA, CODDISGG 01000, CODVARGG 002,
CODVBLGG **E, 32 tops, 3619.80 m.

Group No06, ""Raw medium, severe", average weight 193.2
g/m2:

25376 PIAZZA, CODDISGG 01000, CODVARGG 002,
CODVBLGG **E, 34 tops, 2530.60 m.

Group No07, ""Raw dark, mixed", average weight 186.5 g/m2:
25376 PIAZZA, CODDISGG 01000, CODVARGG 003,
CODVBLGG **E, 2481.70 m.

Note:

1. The shades of white are changed between groups by one unit
each according to DeltaCieLab.

2. Pay attention to the coding of the raw fabric variants with 001,
002 and 003, according to the shade. Bring the codification to the
basic code of the raw white color - 000.

3. The selection and distribution of the tops from the delivery are
hereby completed.

37



As a result of the work carried out, an instruction for
measuring methods for the qualification of woven fabrics has been
developed, which in the form of a self-adhesive label is shown in

Figure VII1.1.4.2.
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Figure VI11.1.4.2, Working procedure/label
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In this working procedure/label, instructions are given for
the sequence of laboratory tests and fields for manual entry of
primary laboratory results in the implementation of the QMS.

VI1I1.2. Application of the Poisson distribution for the analysis of
defects by appearance

To determine the quality of the fabric according to the
defects in the appearance, the control of a large batch of raw woven
fabric was monitored, consisting of 7 lots and with a total length
of more than 12000 meters. The woven fabric has a width of 142
cm and an area mass of 200 g/m2. The fibrous composition is
59/38/3 — staple viscose/polyester silk and elastane. The main
threads are made of textured polyester silk with linear density. and
the wefts are made of core viscous yarn with elastane T; =

%,dteth = 30Ne, Vi + 3den, EA. The weave is with a front

weft effect and as a result of the long weft "floats" and the big
difference between the finesse of the main and weft threads, the
fabric acquires a contrasting difference between S,, 1/9Z3the front
and back sides. With the appearance of double-sided fabric, the
fabric is designed for inkjet printing and women's outerwear.

Of all the lots of the delivery under consideration, this
study focused on a lot of 38 rolls of fabric with a total length of
4769.20 meters.

The fabric is checked for external defects visually on the
V.1.S.T.A. FM 2000 control table, in industrial conditions.

Quality control of the fabric includes all of the above
defects. Of particular interest are the breaks of the main and weft
threads. Although acting in sync, the working bodies that move the
main or weft threads are mechanically independent. The contact
between the main and weft threads occurs for the first time in the
final phase of the formation of the weft mouth and after crossing.

Breaks of the main threads are caused by excessive tension
of the warp, insufficient elasticity of the yarns, hairiness and
deformations on the working bodies.
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Tears on the weft threads in many cases are due to
unevenness of the yarn, but they are also the result of either a
damaged weft feeder or mechanical damage to the weft guide in
the weft mouth.

The connection between the breaks of the main and weft
threads is in the nodes of their connections. Knots are made by
hand by the weavers and reflect their qualifications. The number
of nodes, regardless of their size and shape, secondarily reflects the
number of breaks. For this reason, the current study focused on the
following defects:

No. 3, Broken weft — weft thread, completely or partially
missing (belt);

No. 4, Broken warp — broken or missing warp thread;

No. 10, Knots — unremoved or incorrectly executed
connections of warp or weft threads.

To a large extent, these defects are caused by some
sporadically occurring factor along the entire chain of
technological flow: spinning, weaving and finishing.

VIII.2.1. Statistical characteristics of the Poisson
distribution of weft breaks

First of all, the defect of broken wefts is considered. The
main statistical characteristics of the defect examined are given in
Table VIII.2.1.1

In the presence of 8 broken wefts for almost 5000 meters
of fabric, this defect is a rare event with Poisson distribution.
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Table VIII.2.1.1.
distribution of weft breaks

Statistical

characteristics

Poisson's

weft broken - defect #03
Ne indices rolls length o(3) - h(3) -
events | relative absolute
1 | Sum 38.00 | 4769,20 8 0,9997 8.,0000
2 | Probability 0,0017
3 | Average 125,51 8,00
4 o 8,00
5 | q(t=1,96) 0,0803

The characteristic features of the uniformity of the mean
number of defects with the mean square deviation (8) consist of
the relatively small confidence interval of less than 10%, or 0.08

wefts torn.

The function of the distribution of broken wefts is
illustrated in Diagram VI1I11.2.1.1
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Diagram VI111.2.1.1, Distribution function and frequencies of weft
breaks
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From the broken line of the occurrences of the broken
wefts, their sporadic nature is established. Out of 38 rolls of fabric,
there are only 7 rolls of broken wefts. The probability of weft
rupture is less than 2 ppm per meter, i.e. with 8 breaks for 4769.20
m, or 0.0017 breaks/meter. Of particular importance is the location
of the curves of the relative and absolute frequency of the broken
wefts. It has been found that the greatest probability of the
occurrence of a broken weft is found in each group of 7-9 rolls of
fabric. This is a theoretical hypothesis. It does not differ
significantly from the actual occurrence of torn wefts on 7 out of
38 rolls of fabric.

Secondly, the defect of broken warp threads is considered.
The main statistical characteristics of the defect examined are
given in Table VI11.2.2.1.

In the presence of 4 broken warp threads for almost 5000
meters of fabric, this defect is a rare Poisson distribution event.

VIII.2.2. Statistical characteristics of the Poisson
distribution of breaks by warp

Table VIII.2.2.1. Statistical Characteristics of Poisson's
Distribution of Breaks by Warp

warp thread broken - defect #04
Ne | indices rolls length o(3) - h(3) -
events | relative absolute
1 | Sum 38,00 | 4769,20 4 0,9817 4,0000
2 | Probability 0,0008
3 | Average 125,51 4.00
4o 0,00
5 | q(t=1.96) 0.0568

The characteristic features of the uniformity of the mean
number of defects with the RMS deviation (4) consist of the
relatively small confidence interval of less than 10%, or 0.0568
broken warp threads.

The function of the distribution of broken warp threads is
illustrated in Diagram VI111.2.2.1.
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Figure VII1.2.2.1. Function of the distribution and frequency of
major ruptures

From the broken line of the occurrences of the broken warp
threads, their sporadic character is established. Out of 38 rolls of
fabric, there are only 3 rolls of broken warp threads. The
probability of breaking the warp is less than 1 ppm per meter, i.e.
with 4 breaks for 4769.20 m, or 0.0008 breaks/meter. Of particular
importance is the location of the curves of the relative and absolute
frequency of the broken warp threads. It has been found that the
highest probability of the occurrence of a broken warp thread is
found in each group of 3-5 rolls of fabric. This is a theoretical
hypothesis. It does not differ significantly from the actual
occurrence of broken warp threads on 3 out of 38 rolls of fabric.

Broken warp and weft threads are usually accompanied by
knots. The number of established nodes is large — 53 in number for
the same lot examined. In this case, the statistical interaction is
more interesting, once through the variational comparison and then
through the linear correlation.

The diagram illustrates the distributions of the three
defects under consideration: ruptures of the warp and weft threads
and nodes.
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Figure VII1.2.2.2. Functions of the distribution of weaving thread
breaks and knots

The statistical independence between the three
phenomena, such as amplitude and frequency, is established. The
nodes have the highest density and therefore there is a
technological explanation. Broken warp or weft threads are
remnants of unrepaired tears during weaving. These breaks may
have been caused by various factors in the process flow, but
remained in the fabric, due to a control lapse or by the loom
monitoring devices or due to a gap by the weaver. The knots are
evidence of repaired and repaired ruptures. They are the result of
the service role of the weaver.

VI111.2.3. Variation comparison and linear correlation between
breaks and nodes

Table VIII.2.3.1 gives the numerical values of the
calculated statistical indicators of the interaction between the three
observed defects.
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Table VII1.2.3.1. Variation comparison and linear correlation
between breaks and nodes

No Clues 3 defects - relationship
3/4 3/10 4/10
1 | tR(xly) 2,0000 6,7082 | 7,0000
2 | r(xly) 0,0428 0,1555 | 0,1099

A variational comparison between the estimated and
tabular values of the Student criterion (t<1.96) can establish partial
homogeneity between the main and weft breaks and the lack of
convergence between the breaks and the nodes.

The linear correlation coefficients give a definite estimate
at the established values, rather close to 0.1. There is no statistical
interaction between the breaks of the main and weft threads, and
the nodes found.

The explanation lies in the scope of the comparison. The
batch in question consists of 38 rolls of fabric, which are united by
the general finishing, the so-called lot of the washing bath. At the
same time, the defects in question are of weaving origin and the
rolls are woven on different looms. It is therefore difficult to
establish a statistical pattern between defects, especially in their
capacity as rare events.

Within the Poisson distribution of random data, fabric
defects should be evaluated within a single roll. Along with the
sequence of woven wefts, a variational or correlation relationship
between different types of defects can also be established.

To determine the quality of fabrics depending on defects
in appearance, an instruction based on Poisson's distribution of rare
events can be applied:

1. Defects and marking of defects.
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Defects are divided into small and large.

1.1.  Small defects are up to 10 cm long and are marked with a
red patch.

1.2.  Large defects are up to 100 cm long and are indicated by a
yellow patch at the beginning and end of the defect.

2. Determination of the quality of fabric roll.

2.1.  Quality 1 is for fabric rolls with a maximum of 6 defects
per 100 meters. These rolls are suitable for export.

2.2.  Quality 2 is for fabric rolls with a maximum of 10 defects
per 100 meters. These rolls are suitable for export.

2.3.  Quality 3 is for fabric rolls with a maximum of 10 defects
per 100 meters and a slight deviation from the pattern and colour.
These rolls are suitable for export.

2.4.  Quality 4 is for fabric rolls with a maximum of 12 defects
per 100 meters and the presence of a mild widespread defect. The
fabrics are exportable. The evaluator is obliged to signal the
appearance of the first roll with a widespread defect. In this
capacity, the defect codes given in a list to the instruction are
written.

2.5.  Quality 5 is for fabric rolls with more than 12 defects per
100 meters. These fabrics are unsuitable for export.

2.6.  Quality 6 is for fabric rolls with a maximum of 12 defects
per 100 meters and the presence of a common defect. Fabric of this
quality can be offered to the customer, but at commercial risk. At
quality 6, the defect codes are written according to the list in the
instructions.

2.7.  Quality 7 is for fabric rolls with a strong deviation from
pattern, colour and appearance. This quality is unsuitable for
export.

2.8.  Quality 8 is for fabric rolls outside the standard, in terms
of the number of defects and appearance.

3. Bonification/allowance

3.1.  For small defects, a bonification of 10 cm is given.

3.2.  For large defects, a bonification is given according to the
length of the defect, but up to 100 cm.
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3.3.  The number of large defects cannot be more than 3 pieces
per 100 cm.

4, Length of rolls

4.1. The rolls are long, according to the customer's
requirements.

4.2. Fabric rolls with a shorter length than the required are
accepted, and the minimum length can be 11 meters.

5. Pattern and colour control.

5.1.  Upon arrival of each first batch of an item, a check of
compliance with pattern and colour is mandatory. Original patterns
and colours, or customer-approved samples are sought.

5.2. At the beginning of the qualification of rolls according to
a given finishing order, a bath (group) code is created.

5.3.  The evaluator is obliged to make a pendant with a label on
which the following data is recorded: order number, item, pattern,
variant and rating for colour and pattern. If the pattern and colour
correspond to the samples, a rating for right and colour is given -
nominal.
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IX. CONCLUSIONS
IX.1. Analysis and discussion

The essential feature of numerical data with a normal
distribution is in their predictability and physical explanation. The
large volume of the two groups of cotton jacquard fabric allowed
statistical processing with practical reliability. This, in turn, makes
the conclusions and conclusions justified.

The fabric in question is a characteristic example. The
main threads are made of fine monofilaments, while the wefts are
single cotton yarns made of medium fiber cotton. The linear
density of polyamide monofilaments is 10 times less than that of
cotton yarn. The surface of monofilaments is almost perfectly
smooth and cylindrical, while the surface of the yarn is profiled
and porous because of the fibers.

To the contrasting difference between the warp and the
weft is added the structural complexity of the figural weave of
jacquard fabrics. As a result of the weaving cycle settings and the
weft effect of the braid, the face of the fabric is highly profiled,
opposite to the smooth wrapping surface.

The deep face profile of the fabric and the contrasting
difference between the front and packaging surfaces of the fabric
are evidence of the structural determinism of the properties under
the conditions of anisotropy on the warp and on the weft.

Of predominant importance is the uniform and uniform
distribution over the width of the fabric. From this point of view,
laboratory tests focus on area mass. All other tests stipulated by the
standards are secondary and follow the uniform density of the mass
distribution of the fibrous sets across the width of the fabric.

During the initial identification, the presence of optically
bleached fabric tops was established. This necessitated a new,
detailed inspection and identification of the delivery of 338
cannons for the separated optically bleached cannons.

It was found that the numbers inscribed on the labels of the
tops were "accidentally” compiled. The relationship between the
initial production parameters of the batches was broken. The
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incoming quality control was given the task not so much to check
and establish the quality indicators of the lots, but to identify and
re-sort the tops.

The delivery split was approximately 1/3 optically
bleached and 2/3 raw non-dyed fabric.

The general aggregate of the batch of 338 rolls of fabric is
woven with the same settings and forms a relatively homogeneous
technological group. Subsequently, one third of the general
population after scraping was treated with optical bleachment, and
the other third did not.

As a result, the presence of two subgroups of fabrics of the
same production origin appeared to be a favorable opportunity for
independent laboratory testing of two homogeneous batches.
Subsequently, the numerical data from the tests form two
independent aggregates that are subject to comparison.

Surface mass tests were performed on each roll fabric by
cutting samples of 100 cm? in the middle and at both selvedges of
the fabric — left and right.

For each fabric, the numerical data from the surface mass
tests make up a two-dimensional matrix with one row and three
columns. Statistical processing of the unit matrix involves
determining the mean of the surface mass, the standard deviation,
and the coefficient of variation. To this processing can also be
added the secondary determination of the linear mass of the fabric,
taking into account the width of each top fabric.

In this independent form, the average surface mass and
the coefficient of variation contain the sufficient and necessary
information to classify the top in the first quality, in the second
quality for changing the technological parameters during the next
technological processing, or to declassify it for complete
reprocessing.

If all the measurements of the surface mass on the left side
of the fabric are imaginarily arranged, a two-dimensional matrix
with 121 rows for optically bleached or 211 rows for raw fabric is
obtained. However, this matrix, however, has only one column.
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Similarly, measurements can be arranged with two vertical
matrices for the middle and right side of the fabric. In general, for
each group of fabrics, one two-dimensional matrix with three
columns and corresponding number of rows (121 and 211).

The elements of this matrix are independent because each
row refers to one top fabric, and each column refers to the unit
measurements for one of the three sides of the fabric width. The
matrices are illustrated in tabular form, Table VIII1.1.4.4 and the
graphs in Figure VI111.1.4.3.

The degree of row freedom is: f1=2=3-1, and for columns
is: fy =120 =121—1and .fy’ =210 =211 —1

Each of the columns consists of independent and
independent random events. These random events arise from
random small deviations from the deterministic weaving process.
The cumulative characteristics of each column are the arithmetic
mean and the mean square deviation.

Statistical analysis can stop here, because the meaning of
the whole processing lies in the possibility of selecting and
regrouping the tops by lots with relatively homogeneous
properties.

In the combined matrix for one group of fabrics, two basic
dispersions are formed. The mean square deviations of the surface
mass over the width of the fabric, i.e. along the rows, represent the
internal dispersion.

Secondary dispersion reflects a well-known technological
phenomenon that is due to differences in loom settings. It is
practically impossible to uniformly adjust the working bodies of
the looms, and this is reflected in the differences in properties -
area mass, for example, between different rolls of fabric. The
setting of the wideholders determines the tension of the main
threads at the end of the weaving cycle. The increased tension of
the wideholders, i.e. the greater crossing of the midline of the
weaving mouth, leads to different tension of the main threads in
the middle and end of the fabric. This, in turn, causes different
weaving, densities of weaving threads and different area masses.
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Even greater and more harmful are the differences caused by
different settings (heights) of the wideholders.

The main criterion for the internal variance to be accepted
as a determinant of the quality of the fabric is its uniformity with
respect to the total variance of all numerical data from the group of
tops. The uniformity of the variances is determined by the Fisher
criterion. The total variance is the standard deviation for all
columns, i.e. for all unit measurements of the width of the tops.
The columns as vertical rows in the matrices are illustrated in
Table VIII.1.4.1 and Diagram VII1.1.4.2

The Fischer test found a strong uniformity of all variances
relative to the total variance given in the column group 'mass
dispersion evaluation' of Table VII1.1.4.4. This allows the use of
internal variance for qualitative evaluation. The adopted measure
of deviation from the nominal value in textile technology is equal
to £5%. Such a conclusion, however, depends on the base area
mass of the fabric and is not equally applicable. With proven
statistical uniformity, the coefficient of variation of internal
dispersion acquires the role of a universal estimate of the
unevenness in the width of the fabric.

For the tested delivery, it was found that there are 2
eligibility thresholds. From 0 to 3% coefficient of variation, the
fabric is uniform with a ** quality solution. From 3 to 5% variation
coefficient, the solution for 2nd quality of the fabric and increased
technological control during refinement is changed. Over 5%
unevenness of the area mass along the width of the fabric, the
respective top is declassified as defective and returned for wet
processing in the preparatory processes of refinement.

After the analysis of variance using the Fisher criterion,
the numerical data from the summary matrix are subjected to
correlation analysis.

For each combination in the columns, a rather lack of
statistical correlation was established. The correlation coefficients
of the three combinations between left, middle and right vary
around 0.55. This indicates the absence of deterministic

51



interactions between the machine settings of the wide holders and
the structure of the fabric.

Similarly, the processing of numerical data on the degree
of whiteness of fabrics, measured by the spectrophotometer
"DataColor", takes place.

The uniformity of the variances and the practical absence
of correlation between the characteristic indicators shows their
statistical independence.

Reliable statistical estimates, combined with standard
requirements, allowed the resorting of the supply into lots and
homogeneous properties.

In the qualification of fabrics, two independent directions are
outlined:

- determination of quality according to the established

physical and mechanical properties;

- determination of quality according to the identified defects

in appearance.

The significant differences in the statistical nature of
laboratory data determine the principles of qualification.

The properties represented by the numerical values of the
qualitative indicators have a deterministic origin and the laboratory
data are of normal distribution.

Each third qualitative indicator of properties is represented by
three numerical values: the mathematical expectation of the mean,
the confidence interval of the mean, and the variation coefficient
of unevenness.

The principle of qualification in measurement methods can be
represented by the system of inequalities for establishing
deviations from nominal values.

The numerical data of the measured properties of the fabrics
make up the quantitative indicators of the quality characteristics
and have a normal distribution. For each property, one triple of
numerical values is defined: mathematical expectation, confidence
interval and coefficient of variation.
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This triple gives sufficient statistical information about the
distribution and unevenness of the property.

On the other hand, there are quality requirements for woven
fabric. They can be set - declared in standard, technical conditions
for production or technical specifications of the customer.

Quiality requirements can be considered as a matrix with two
rows and several pillars, usually 3.

In the first row, the levels of acceptable values against which
the fabric is graded are given. The established mathematical
expectation, together with the confidence interval, is compared
with the first quality level and the operation is completed.
Otherwise, the inspection continues until the relevant quality is
established and, in the worst case, ends with the declassification of
the fabric as a defect.

In the second row, the levels of acceptable values of the
coefficient of variation, i.e. of the unevenness of the property, are
given. The procedure for establishing quality is similar to the
comparison of declared properties in the first order of an imaginary
matrix.

For each property, one matrix and the corresponding
gualitative assessment of the deviation and unevenness are
compiled. At present, the overall quality of the fabric is determined
according to the worst established quality for any of the properties.
Despite repeated attempts, so far there is no known integral system
for grading by levels, points, etc.

The principle of classification in organoleptic methods is
based on the sequence between the arithmetic mean and the mean
square value of the irregularity. The assessment for qualification
shall be based on the number of non-conformities or defects
identified.

The statistical characteristics of the Poasne distribution give an
interesting function with predictive possibilities: these are the
linearly related functions of the relative and absolute frequency of
defect occurrence. In the case of the example under consideration
here, it is established that the defects found for the total amount
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of fabric can be obtained in a minimal sample of the total number
of rolls of fabric. batch or in the entire delivery, as a general
population, is minimal and practically zero.

The usually small amount of fabric of degraded quality, due to
the relatively small number of defects, excludes the application of
inequalities to the aggregate statistical characteristics. Rather, a
gualitative defect assessment ranks the fabric as acceptable or
rejects it. Only bonifications as a means of material compensation
maintain commercial trust between the producer and the consumer.

From this point of view, the development of a working
procedure under the QMS in the format of a qualification
instruction creates the normative link between the qualifying units
on both sides of the transition between the outgoing and incoming
quality control.

IX.2. Conclusion

Metric methods are usually destructive in relation to small
representative samples. Their statistical validity is based on the
normal distribution and confidence scatter intervals. Laboratory
instruments in measuring methods examine one property and give
objective numerical results. The subjective role of laboratory
operators consists in the preparation of prototypes, recording the
results and planning tests of the specified properties to determine
the quality of the fabric: dimensions, density, strength and
durability. From this point of view, the developed working
procedure is both an instruction for laboratory work and a register
of primary data.

Organoleptic methods are performed on the entire amount of
fabric, without exception and on the entire length of the fabric
rolls. In this case, the importance of the laboratory operator is
predominant in relation to the device and operation of the
laboratory instrument: the control and examination table. The
records of the detected defects are expressed in a trio of data: defect
code, linear location of the defect along the length of the fabric roll
and number of defects. the number of defects detected, such as
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estimating the same value mathematical expectation of the mean
value and the same standard deviation. The balancing of consumer
expectations is achieved through the declared quality of the fabric
and the compensation due in the form of bonifications. The
objective unification of the subjective assessment of laboratory
operators in the organoleptic qualification is achieved through high
technological qualification and working instruction for
qualification for a work procedure.

X. Contributions of the dissertation

Theoretical research is focused on the study and practical
differentiation of statistical processing in relation to normal and
Poisson distribution results. The separation of two forms of
statistical assessment of the quality of fabrics follows the different
origins of their properties and defects, and is based on Gauss's
methods for events with normal distribution and Poisson's methods
for rare events.

The distinction made it possible to draw up algorithms for
processing the laboratory results of the fabric qualification and to
shape the scientifically based and practically applicable
contributions, as follows:

X.1. Scientific and applied contributions:

A distinction has been made between the multitude of
textile tests in two methods of qualification:

- measuring the quality of woven fabrics with normal
(Gaussian) distribution of laboratory results from
deterministic properties;

- organoleptic method of quality of woven fabrics with
Poisson distribution of detected defects as rare events.

1.1. A mathematical apparatus based on the variational analysis for
evaluation and classification of raw fabrics based on the
irregularity by area mass by width of the fabric has been
compiled, Table VIII1.1.4.4.

1.2. Estimates of uniformity of dispersions in the processing of
laboratory test results of fabrics have been determined.
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1.3. An algorithm for carrying out incoming quality control of
woven fabrics is applied, shown in tabular form of Figure
VIIIL1.4.2.

As a result of the theoretical justification and statistical
processing, results and practically applicable solutions in the
qualification activity of woven fabrics in production conditions
have been obtained.

X.2. Application contributions:

1.4.A label-instruction for programming the laboratory
measurements of fabrics has been compiled, which is a
working procedure under the QMS.

1.5. A methodology for classification of defects by appearance and
a working procedure for qualifying woven fabrics according to
the identified defects are proposed.

1.6. The experimental work presents the operation of the 1ISO 9001
QMS in an operating production system with a complete
vertical structure of the production process, as developed in the
production enterprise E. Miroglio EAD.
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