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OLIEHKA T'MTMEHUYECKOI OITACHOCTH ITAPTHIA XJIOIIKOBOI'O BOJIOKHA
ITYTEM ITOCTPOEHMS PETPECCUOHHBIX MOJIEJIEN 3ABUCUMOCTH
TTIOKA3ATEJIEN BOJIOKHA OT MHTEHCUBHOCTH MBUIEOTJIOXEHUS

Cycoea 1.B., bykanos I'.K.

B crarbe BBIIONIHEHO SKCIEPUMEHTAIBFHOE MCCICAOBAaHUE CBS3M TMTHMEHUYECKOM OOCTaHOBKH Ha
xyonkonpsinwibHo  gabpuke OO0  CII  «Koxioma», xapakrepu3yeMod  HHTEHCHUBHOCTBIO
IBUICOTIIOKEHUS] CO 3HAYCHUEM IIOKas3aTeledl  XJIONKOBOIO BOJIOKHA. AHaIM3 perpecCHOHHBIX
CTaTUCTUYECKUX MOJIETIeH CBA3M MOKa3aTreseil XJIOMKOBOrO BOJIOKHA HA MHTEHCUBHOCTH IBUICOTIOKEHHS
Ha TMOBEPXHOCTH 000pYIOBaHUS TIOKA3all, YTO MOJIEIH aJCKBaTHBIL.

KiroueBble coBa: I'MTMEHHYECKass OOCTAHOBKA, MHTEHCHBHOCTb IBUICOTIOXKEHHMS, IOKa3aTesn
XJIOIKOBOT'O BOJIOKHA

[1pU1€0THOXKEHNST Ha TEKCTUIBHBIX MPEANPUATUAX MPUBOIAT K YXYILIEHUIO YCIO-
BUW TPYyZla U MOKET CIYXUTh MPUIMHON TPOPECCUOHATIBHBIX 00JI€3HEN MBIIEBON ITHOJIO-
I'MH. THEBMOKOHHUO3BI, IbLUIEBbIE OpOoHXUTH U mp. [loaTOMy HMccnenoBaHue BIUSHUS OT
MecCTa MPOU3BOJICTBA TEKCTHIIBHOTO ChIPbsi U MHTEHCUBHOCTU MBUICOOTIOXKEHUS SIBISIETCS
aKTyaJbHOMU.

OpnHoM U3 NPUYKH BO3HUKHOBEHUS MPO(GECCUOHAIbHBIX 3a00JI€BaHUI HA TEKCTUIIb-
HBIX TPEINPHUATASX MOXKET SIBISITHCSI OTCYTCTBUE MH(POPMAIIMH O 3aBUCUMOCTH TUTHECHH-
YECKHX MapaMeTpPOB OT MOKA3aTeNe UCIONb3YIOUIErocs TEKCTHUIBHOTO ChIPhS B TEXHOJO-
TMYECKOM MPOLECCE, KOTOPbIE BIMSIIOT Ha MHTEHCUBHOCTH MbUIEBbIAEAEHUS. OT UHTEH-
CUBHOCTH MbUIEBBIJECICHHS 3aBUCUT U MHTEHCUBHOCTD NBUICOTIIONKEHNS, KOTOPAsl BIUSIET U
Ha MOKapHYI0 OMACHOCTh MPOU3BO/ICTBA.

HccnenoBanue cBsi3U NMOKa3aTeaed XJIOMKOBOTO BOJOKHA M MHTEHCHUBHOCTH IBLIEO-
TJIOKECHHUSI TPOBOJWIOCH B TPSAIAUILHOM Iiexe xmonkonpsamwibHo (padpukun OO0 CII
«Koxnomay 1. Koctpowmsl. [lepepabaTbiBaioch XJI0MKOBOE BOJIOKHO Mpou3BoacTBa Kupru-
3usi, Y30ekuctad, Tamkukuctad. B mMpon3BOACTBEHHOM MPOIIECCE UCTIOIB3YETCS 000py-
JIOBaHUE JIJIsl TOHKOM ouncTKH XjomkoBoro BosiokHa: «UNIfloc A 11» (pucynok 1), «UNI-
clean B 11» (pucynok 1), «UNImMixB 70» (puc. 1), «UNIflex B 60» (pucynox 1); gecaib-
Hbie Mamabl C 51 ¢ nutaronmm 6yHkepom «AEROfeed A 70» (pucyHok 1); neHTOYHBIC
mamuHbl SB-D 15 1 RSB — D35 (pucyHok 1); mHeBMOMEXaHUUECKUE TIPS TMITBHBIC MAIIIH-
Hel BT-903 (pucyHok 1), BXojsmiee BYCTaHOBKY IIOJIHOM TEXHOJIOTHYECKOW IETOYKU
XJIoNKONpsAIuiIbHOro obopynoBanus pupm «lnspxopect» u «Tprotunuiep». MHTEHCHB-
HOCTb MBUICOTJIOKEHHS OTPEIENSIIacCh SKCIEPUMEHTANIBHO, ITyTeM cOOpa U B3BEIIMBAHUEM
po0 OceBIIEH MBUIH 32 ONPEJIEIIEHHOE BPEMS.
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Pucyno 1. TexHosmorudeckas menoyka XJIOMKOIPsAUILHOTO 000PYI0BaHUS
a - 000pyIoBaHue JIIs1 TOHKOK 0YKCTKH XJ1omKoBoro BojokHa « UNIflocA 11»
0 - obopymoBaHuEe JIJIs1 TOHKOW OYMCTKHU XJ1onkoBoro Bosiokaa «UNIcleanB 11»
B - 000py/I0BaHKE I TOHKOH OYMCTKH XJI0IKOBOTO BojiokHa « UNIMIXB 70»
I - 000py0BaHUE JUII TOHKOW OYMCTKH XJI0mKOBOTO BosiokHa «UNIflexB 60»
1 - yecanpHble MamuHbl C 51 ¢ nmurtaronum OyakepoM «AEROfeedA 70»
e - IeHTouHble Mamuuel SB-D 15
XK - THEBMOMEXaHn4YecKue npsaanibabie Mamnasl BT-903

OO0opynoBaH#e, HCIOIB3yEMOE B TPOM3BOICTBEHHOM IPOIIECCE TPEACTABICHO BUIE
OJI0K — cXeMBbI (PUCYHOK 2).

O6opyaoBaHMe gNA TOHKOM OUYUCTKU X/IONKOBOrO BOJIOKHA:

«UNIfloc A 11»; «UNIclean B 11»; «UNImix B 70»; «UNIflex B 60»

I

YecanbHble mawuHbl C 51 c nutarowmm 6yHkepom «AEROfeed A 70»

1l

JleHTOuYHbIe mawuHbl SB-D 15; RSB — D35

1y

NMHeBMoOMexaHu4YecKue npaaunbHbie mawunHbl BT-903

Pucynok 2. biok - cxema ucnosb30BaHusi 000pyAOBaHUS

TexHonornyeckuii Mmporecc MOJMy4eHHUs] XJIOMYAaTOOYMaKHOM MPsHKM MPOXOAUT B
HECKOJIBKO JTAIlOB:

[Torpy3uuk, pupmbr «ToiioTa», mogaeT KUMBI XJIOMKA C XJOMKOBOTO CKJIaja B IMO-
MEIIEHNE CYTOYHOTO 3aI1aca, I'/Ie OH PacllakOBBIBACTCS U CTABUTCS B CTABKU IIOJ KUIIOPA3-
OOpHUKY HU(IOK — 2 JINHUU.



VYHu@dI0K Npon3BoIUT paBHOMEPHBIM OTOOP XJIOIMKA CO CTAaBKH M MTHEBMOTPAHCIIOP-
TOM MOJAET Ha METAJUIOJAETEKTOP, KOTOPBIA ONPENEsIeT HATNYNE METAUINYECKUN Mpe -
METOB B XJIONKE. MeTaluInyecKrue 4acTULbl MONAJA0T B YJIOBUTENIb METALIA, a MOPLUs
XJIOIIKA B €MKOCTh Ha Y HUKJIMH.

B VHuKIMHE MPOUCXOAUT PHIXJIEHUE U MPEABAPUTENbHAS OYMCTKA XJIOMKA, PhIXJIe-
HUE OPEIIKOB, KOTOPbIE MTHEBMOTPAHCIIOPTOM HAIPABJISAIOTCS Ha cenaparop npecca. Cemna-
paTop OTAEISAET OPEIIKHA U KOPOTKHE BOJIOKHA, KOTOPBIE MOMAJAI0T B IIaXTy Mpecca, a 3a-
NBUICHHBIN BO3AYyX OT Cemaparopa HalpaBisieTcsi Ha (pUIbTPALMOHHYIO YCTaHOBKY JlyBa
Nel.

Janee xnomnok oT YHu}IMHA THEBMOTPAHCTIOPTOM HANpPAaBIIsIETCs HA Y HUMUKC, TIe
IIPOMCXOJAUT WHTEHCHBHOE CMELIMBAHME XJIOIKA, 3albUICHHBIA BO3MYX OT YHHUMHUKCA
HanpasisieTcss B JIyBy Nel. OT YHuUMUKCa XJIOMOK THEBMOTPAHCIOPTOM HANpAaBIIAETCS B
YHudnexc, rae npoucXoAUT PHIXJICHHE U OYUCTKA XJIONKA, BBIJCICHUE OPEIIKU U Hemnpsi-
JIOMO€ BOJIOKHO ITHEBMOTPAHCIIOPTOM HAITPaBJISIETCSl HA CENaparop, r€ OPEIIKH U BOJIOK-
Ha MOMaJaroT B IIAXTYy Mpecca, a 3anblIeHHbIA Bo3ayX B JIyBy Nel.

Xnonok u3 YHugiaekca mMHEBMOTPAHCIIOPTOM HaIpaBIIsIeTCs Ha KOHAEGHCOpP obec-
NBUIMBAHMS, TJ€ U3 CMEIIAHHOW M Pa3pbhIXJEHHON MacChl XJIONKa yJaIsIOT MbUIEBbIE Ya-
CTHUI[bl U TIOJAIOT UX B BO3AYIIHbIX NOTOKax Ha JIyBy Nel. X0mok mHEBMOTPaHCIIOPTOM
otnparisitor B utaroiue Oynkepsl «AEROfeed A 70» yecansubix mamun C 51 HI.Per (7
CJIMHUIT).

B yecanbHOW MalIMHE MPOUCXOAUT MPOLIECC YECAHMS, B PE3YJIbTaTE KOTOPOTO IpO-
UCXOJUT OKOHYATeJIbHAasi OYMCTKA XJIOMKA, Mapajuienu3alus BOJIOKOH U (OpMHUpOBaHUE
JIEHTBI. BbIIeIEHHBIE COPHBIE PUMECH M OPELIKH THEBMOTPAHCIIOPTOM HAITPAaBJISIIOTCS HA
cenaparop mnpecca, a 3anbUIeHHbI Bo3ayX Ha JIyBy Nel.

YecasibHas JIEHTA C YECAIBHBIX MAalIUH MTOAACTCS BPYYHYIO K IEPBOMY JIEHTOUYHOMY
nepexoay. OJTHOBPEMEHHO K JICHTOYHOM MarrrHe repBoro nepexoga SB — D 10 moacras-
asercs 6 Ta30B YeCAIbHOM JIEHTHI. Ha TeHTOYHON MaluHe NEPBOTO NEPEX0Aa MPOUCXOAUT
IIPOLIECC CIIOKEHMSI, BBITATUBAHNS U BBIPABHUBAHMUSI JICHTHI.

C JIEHTOYHOM MAIllMHBI IEPBOrO NEPEXO0/A JIEHTA B KOJIMYECTBE IIECTH Ta30B I10/]I-
CTaBJISIETCS. K JICHTOYHOW MallMHE BTOPOIrO IMEpexoja, rAe NPOUCXOAUT OKOHYATEIBHOE
BBIPABHUBAHNUE JICHTHI U BBIIYCK JICHTHI JUUIs JajbHEHIIEH epepabOTKU Ha MTHEBMOMEXa-
HAYECKUX NpsSauiabHbIX MamHax BT 903.

JleHTa HEenHbIM KOHBEHEPOM M3 IIPUTOTOBUTEIBHOTO LI€Xa IMOJACTCS B MPSAIUIbHBIX
1[eX K THEBMOMEXAaHUYECKUM MPSAIUIBHEIM MallMHaM. B nponecce nHeBMOMEXaHUYECKO-
ro npsaeHus GopmMupyercs npsi’ka, KoTopas HAMaThIBa€TCsl HA KOHYCOOOpPa3HYIO KaTyILKY
B (popme 000MH. OTpaOOTaHHBIM TEXHOJOTMYECKUM BO3AYX, COAEpIKAIUN HENpsIoMble
BOJIOKHA, COPHbIE IPUMECH W IbLJIb HANPABISAETCA OT BOCBMHU MAIIMH Ha (UIbTPAIIMOH-
Hyt0 yctaHoBKY JIyBa Ne3, a oT neenaauaru eaunuil — Jlysa Ne2.

B JlyBax Ne2 u Ne3 Ha ¢unibTpe ocearoT BOJIOKHA, COPHbIE TPUMECH U IbLIb, KOTO-
pbl€ CHUMAIOTCS COIUIAMU C BBICOKOW CTENEHbIO Pa3psKEHUS M ITHEBMOTPAHCIOPTOM
HamnpasisitoTcs Ha JIyBy Nel.

[Ipsixka B 600MHAX HA LIEMHOM MIPOCTPAHCTBEHHOM KOHBEMepe MOCTyNaeT B ylaKoB-
Ky, pa30pakoBbIBacTCs M NAKyeTCs B ITAKEThl HA MAKETOYKJIaAUUKaX. Y TaKOBaHHAs IpsiKa
OTIPAaBJISIETCA Ha CKJIAJ TOTOBOM MpoayKuuu. OTIpaBKa OCYIIECTBISIETCS TUOO CBOUM aB-
TOTPAHCIIOPTOM, JTMOO aBTOTPAHCIIOPTOM CTOPOHHEW OPTraHU3alIMH.
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Texnomornueckass cxema MPOU3BOJICTBA XJIOMYATOOYMaXHOUW TMPSKK Ha 000pymo-
Bannu OOO CIT «Koxmomay mpeacTaBieHa Ha pUCYHKE 3.

[Ipeanonaraercsi, YT0 MHTCHCUBHOCTH MBIJICOCAKICHUS 3aBUCUT OT KQY€CTBEHHBIX U
KOJIMYECTBEHHBIX TMOKa3aTeNlel XJIOMKOBOTO BOJOKHA. Ha kauecTBeHHBIE U KOJMYECTBEH-
HBbIC TIOKA3aTeIM BBIPA0ATHIBAEMOTO XJIOTTKOBOTO BOJIOKHA BO MHOTOM BIIMSIOT YPOBEHB
Pa3BUTHSI TEXHUKUA ¥ TEXHOJIOTHH MEPBUIHON MEPEPaOOTKHU XJIOMKA-ChIPIIA, BKIIOYAIOIIEH
MPOIECCHI MTOATOTOBKU Marepuana (CyIllka U OYUCTKA) U OKOHYATEJIbHOW Oorepalnnu (maxe-
TupoBaHue). VMcciaenoBanre dTUX TOKaszarejield W MX BIMSHWEC Ha MHTCHCUBHOCTH IIBLIC-
OCXACHHSI TMOCIY>KaT OCHOBOW JJisi OoJieeé TOYHOTO MPOTHO3UPOBAHUS TUTHEHHUECKON
OLIEHKH TEXHOJIOTHYECKOT0 Mpolecca.

JIyis uccnenoBaHus BIMSTHUS TIApaMETPOB BOJIOKHA HA MHTEHCHBHOCTH IbLIEOCA-
KIACHUST HUCIOJIB30BAIMCH CTATHCTUYECKHUE METOJNbI, KOTOPHIE MO3BOJIAIOT HCCIEIOBATH
BIIUSTHUC PA3TUYHBIX (haKTOPOB HE3aBUCUMO JIPYT OT Apyra. [[s momydeHus: JoOCTOBEPHBIX
pPE3YJIbTaTOB W TOBBIIICHUS TOYHOCTH PEIICHUS 3a7ad MPOTHO3UPOBAHUS OOECTICYCHUS
06e30macHOCTH, 0CO00€ 3HAYECHHUE UMEET CIOCO0 MOMYUYCHHsI JAHHBIX O TapameTpax, CTPo-
€HUU W CBOMCTBAX MCXOJHOTO CHIphs. J[JIs1 TIOMydeHHs TaHHBIX MMapaMeTPOB MCTOJIb30Ba-
nach uameputensHas cuctema tuna USTER HVI, ycranosnennas B naboparopuu $hadbpu-
ku «Koxnoma» r. Kocrpoma.

HccnenoBanuch creayromue moka3aTesid XJIOMKOBOro BoJIokHa (Tabd. 1):

- MUKPOHEHp (micronaire, mic): XxapaKTepUCTUKA TOHUHBI U 3pPEJIOCTU XJIOMTKOBOTO
BOJIOKHA, OTIpeieiieMast 1o BO3IyXOIPOHHUIIAEMOCTH TTPOOBI BOJIOKHA;

- BepxHsst cpeauss mmHa (upperhalfmeanlength, UHM): cpeansis amuHa HanboJiee
JUTMHHBIX BOJIOKOH, COCTABJISIONIUX IO Macce MOJIOBUHY HCHBITYEeMOM MpOOBI, BhIPAKEH-
Hasi B MUWJUITUMETPAX WIH Jl0iiMax;

- UHJIEKC paBHOMEpHOCTH 1o jiuHe (uniformityindex, unf): xapaktepucTuka, ornpe-
JieJiieMasi OTHOILIEHUEM CPEAHEN IMHBI BOJOKOH K BEPXHEHN CPEHEN NJIMHE, BBIPAKEHHAS
B IIPOIICHTAX;

- UHJIEKC KOPOTKUX BOJIOKOH (shortfiberindex, SFI): nonst KOpoTKuX BOJIOKOH B MPO-
6e ¢ niuHoit Menee 0,5 mroiima (12,7 MM), BeIpakeHHas! B IPOILICHTAX;

- koa(ppunment orpaxenus (reflectance, Rd): KonuyectBo cBeta, oTpaxkeHHOE M0-
BEPXHOCTHIO UCIIBITYEMOM MPOOBI XJIOMKOBOI'O BOJIOKHA, BBIPAKEHHOE B MPOLICHTAX;

- TUIOIIA/Ib COPHBIX MpuMecel (trasharea, area): cymMmapHas IUIOIIAb COPHBIX Ya-
CTHII, OoTpenessieMas UHCTpyMeHTalnbHO Ha cucteMe HVI myrem ckanupoBaHus moBepXx-
HOCTH TIPOOBI, BBIpQKEHHAS! B MPOLIEHTAX OT IUIOMIAIA MOBEPXHOCTH UCTIBITAHHOW YacTH
pOOBHI;

- YUCJIO COpHBIX mpumecel (trashcount, Cnt): yuCIO OTIENBHBIX COPHBIX YACTHUIL B
npooe nuametpom 0,01 mroiima (0,25 mm) u Gosee;

- yIenbHas pa3pbiBHas Harpyska (strength, Str): mpo4HOCTBH XJIONMKOBOI'O BOJIOKHA,
BeIpakeHHas B rpaayupoBke HVI kammubposounoro xmomnka (HVI CalibrationCotton),
rc/Texc (cH/Tekc);

- yanuHeHue npu paspeiBe (elongation, Elg): ynnuHeHue BoJIOKHA K MOMEHTY €ro
pasppiBa Ha  JOuHamoMerpe  cuctembl HVI,  BblpakeHHO€ B TIPOLICHTaXx.
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Pucynok 3. TexHosoruueckas cxema rnmoiay4eHus: XJIOm4aTo0yMaKHOU TIPSIKU
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Tabauna 1
Cpemnue 3Ha4eHUS TTOKA3aTeIECHXIIONMKOBOTO BOJIOKHA

Ne | Mukpo | Un- Bepx- Konu- Wnnexc Unnexc Vnens VY nu- Buiax- Koag- Yucio IInomans
om | po- JeKC HSISI 4eCTBO | paBHO- KOPOTKHX | Has HEHHE HOCTB ¢um- | CcoOpHBIX COPHBIX
bl | Heip( 3peno- | cpexa- BOJIO- MEpHO- BOJIOKOH( | paspeiB | mpu o0pa3- | eHr puMe- npuMe-
ta | Mic) cru HsIst KOH B CTH 110 SFI) PpbIB- paspbl- | wa orpa- ceit ceit
(Mat) mmnHa( | mpobe JUTHHE Hast Be(Elg) | (Moist) | xenums( | (TrCnt)
Len) (Amt) (Unf) Harpy3 Rd)
Ka (Str)

1 2 3 4 5 6 7 8 9 10 11 12 13

1 4,89 0,92 1,122 691 82,8 9,2 32,3 6,6 7,0 83,3 21 0,2

2 4,81 0,91 1,09 707 81,1 10,8 31,5 6,3 7,3 79,9 22 0,28

3 4,73 0,91 1,096 603 83,1 9,0 314 6,6 6,8 771 32 0,33

OrnpeneneHusi UHTEHCUBHOCTH TBIJICOTIOKEHUS] MPOU3BOAUIOCH Ha TOPU-
30HTAJILHOM MOBEPXHOCTU 000PY0BAHUS.

PaccmoTpum BiusiHME mokasaresiss MUKpOHelpa—Xy, Ha UHTEHCUBHOCTD IIbI-
JICOTJIOKEHUST Ha TIOBEPXHOCTU 00opymoBanus Yyy (Tabmn. 2). Jlnst aToro ObuI mpo-
BEJICH AaKTUBHBIN dKCHepuMeHT. Vcnonb3oBanack JMHEWHAs oqHO(AKTOpHAS pe-
IrpECCUOHHAsE MOJIENb (MOJIEh MEPBOTO Mopsiaka). YKcio OnbITOB B MaTpulie Ijia-
HupoBanus 3kcriepuMmerTa N = 5. Kaxaplili onbIT B MaTpuile MJIaHUPOBAHUS TO-
BTOPsJICST M= 3 pa3 (T.e. OIICHUBAINCH MOKA3aTeNId XJIOMKOBOTO BOJIOKHA TPOU3-
BojctBa Tamkukuctan (M= 1), Kupruzus (m= 2), V3o6ekucran(m= 3).

Tabnua 2
3Ha4YeHUs BBIXOJHOTO MapaMeTpa
v

CymmMma | Cpennee | Jucnepcus | PacuerHsiii
Xm N 2 7
m Yy snauenne | S2{v, | KPHUTEPHIA

ZYNV Y_ Wr

1 2 3 4 5 = Nv

489 |1 /0534|0541 0,602 0,573 | 0,59 | 2,85 0,57 1-10° 2,5

48112 /0,324 0,319 | 0,315 | 0,391 | 0,329 | 1,61 0,33 2,5:107 2,4

4,72 13 10,756 | 0,812 | 0,782 | 0,823 | 0,791 | 3,96 0,78 9-10™ 2,81

[Ipn oOpabGoTke HaHHBIX OJHO(PAKTOPHOTO HSKCHEPHUMEHTA BBINOJIHSIACH
CJICAYIONIAs MOCIIEA0BATEILHOCTD ONIEPAIUii.

YNV_

XJIOITKOBOTO BOJIOKHA (TTOKa3aTeIh MUKPOHEHD), yKa3aHHBIX B Ta0JI. 1.
B Tabn. 1 npuBeaeHbl 3HaYEHUS BBIXOAHOTO MapaMeTpa B V OMBITE KaKIOTO
M-zoormbiTa MaTpullbl, koraa N=5, m=3.
1. UckiroueHnue pe3ko BBIACISIONINXCS JaHHBIX. PaccMoTpuM nipu aHanmse

nepBoro ombita Matpuibl M=1, korma X=4,89, Ynymax =

016021 YNvmin =

WHTECHCUBHOCTh IIHUICOTIOXKEHUSI B 3aBUCHUMOCTH OT IIOKa3aTeyeH

0,534.

Paccuurannbie o popmynam [1, 1.1, 11.2]3nadenust Y, u S2{Y }npuBeneHsl

B Tabn. 1. Ucnone3ys ¢opmyinsr [1, 11.3, 11.4], onpenensem pacueTHoe 3HaYCHHE
kpurepusi CmupHoBa-I'pabca:

V

_( Nvmax
Rmax —

YNv

0,602 -0,57

3

S

-

0.03

3-1

=1,28




Ymin—Yao) [ M 057-0534 | 3
VRmin = = = 1’4 )
S Yt Vm-1 0.03 3-1

3ateM  VRmaxdVRminCPAaBHUBAIOT € TaOJMYHBIM KPUTHUYECKUM 3HAUYCHUEM
kputepus Vr, KoTopeiid onpeaensiercs no [1,Ilpunoxxenne 1] nmpu ycinoBuu, 4To
JIOBEpPUTEbHAS BEPOSITHOCTh Pp WIM YPOBEHb 3HAUMMOCTH 8=1- Ppu 4MCIIO U3Me-
PEHUI M YMCII0 U3MEPEHUH (YHCII0 MMOBTOPHBIX OIBITOB B MaTpuiie) M, T.e. Vr [Pp;
m].Cornacuo [1,ITpunoxenne 1] maxoaum, uroVy [pp = 0,95; m = 3] = 1,412. Tax
KaK VRmax<VT;VRmin<Vr, TO paccmMoTrpeHHbie 3HAYCHHUS Y nymax = 0,602, Ynymin =
0,534 He ABISAIOTCS PE3KO BBIIEISIONIMMUCA U OCTAIOTCS JJIsl JaJIbHEHINeH CTaTu-
CTHUYECKON 00pabOTKH.

2. IlpoBepka ruWIOTE3bl O HOPMAJIBHOM pPAaCHpPEIEIECHUN CIy4YailHbIX
BeMIMUUHY . [IpoBepka 3TOM TUMOTE3bI JUIsl KaXKJIOTO M-TO OMBbITA MaTpPHIIBI
(mampumep, ais m=1, korga X=4,89) BkiItoyaeT: onpeaeneHue cpeaHero mno ¢op-
myae [1, (11.1)]

N
14y, 0534+0501+0602+0573+05% .
N & 5
,[[I/ICHepCI/II/I 1o (bopMyne [1, 11.2].
i )= 1Z(YNV .y =t [0534 057) +...+ (0596~ 0,57)*|=1-10".
v=l

OmnpezeneHre pacueTHOrO 3HaYeHUs Kputepusi WRIIpH MPOBEPKE SKCIEPH-
MEHTAJIbHBIX JaHHBIX HAa HOPMaJIbHOCTH 1o opmyie[l, (111.7)]
Q? 0,05

W, = - -
©osifn.) 1107

rIe:
Q=0m(Ym-Y)t ... ¥0m.iss(Ym.ixz — Y3)

m m-1
k=— - IIpy 4€THOM 4YHCIIE M; Kk = T IIPU HEYETHOM YHCJIIE MYn> Y=

...>Yq, mm 0,602 > 0,596 > 0,573 > 0,541 > 0,534. 3nauenus Qn, j+p 01 i=1...K; m
= 3...50 npuseaensl B [1,IIpunoxenne 10], ucnonssys [1,IIpunoxkenne 10] Haxo-

TTIAM
Q=0,7071(0,602-0,534) =0,05

CpaBHenue pacuetHoro 3HadeHus WgictaOmmaaeiMWe[1,[Ipunoxenue 11],
KOTOpPOE OMpeAeIeTCs A 3aAaHHON JOBEPHUTEILHON BEPOSITHOCTH U M3BECTHOTO
Ypcia TOBTOPHBIX OMBITOB (M3Mepenuidd) M. Jms Wr [pp = 0,95, m = 3] =
0,767.Tak kak pacuetHoe 3HaueHue Wp; npebimaeT Tabmmynoe Wy a1 BbIOpaH-
HOW JIOBEPUTEIHHON BEPOSITHOCTH, TO TUIOTE3a O HOPMAJIBHOM pPaCHpeeIICHUH
CJIy4ailHBIX BEJIMYUH HE OTBEPTaeTCsl.

B tabn. 1 npuBenensl 3HaueHuss WgRH IS JPYTUX OIMBITOB MATPHUIBL. DTH
3HAQUCHUS TAKXKE TPEBBINAIOT TaOJUYHbIC, W TIO3TOMY TIIE€pBOE YCIOBHE O
BO3MOKHOCTH IMPMEHEHUS PErPECCHOHHOTO aHAIH3a YIOBJICTBOPSETCS.



3. IlpoBepka rumnore3sl 00 OAHOPOJAHOCTH JTUCIIEPCUI B OMBITAX MATPUIIBL.
Tak Kak 4MCII0 TOBTOPHBIX OMBITOB (M=3) OAMHAKOBO JJI BCEX OMBITOB MaTPHIIbL,
TO JIJISl IPOBEPKHU OJTHOPOJTHOCTH AMCIIEpCH pUMeHsieTcsi Kputepuii Koupena [1,
(11.59)], pacueTHoe 3HaUECHHE KOTOPOTO
si{Vw} _25-107

=N = =3
st 4T
v=1

PacueTtnoe 3nauenne Gg cpaBHUBaeTCs ¢ TaOMMYHBIM 3HadeHHeM Gr, KOTO-
poe omnpeaensiercs mo [1,ITpunoskenne 7] B 3aBUCUMOCTH OT YHCJIa OIMBITOB B MaTt-
putie N u dncna creneneld cBOOOAB! JUCTIEPCUU f{Sf,}: m—1/J1 3aJaHHOU JTOBE-
puTenbHOM BeposTHOCTH. B Hamrem ciydaeGr [pp = 0,95; N = 5; f = 3-1=2] = 0,68.
Tak kakGr<Gr, TO TUMoTE3a 06 OJHOPOIHOCTH AUCTIEPCH, T.€. PABHOTOYHOCTH U
BOCIIPOM3BOJUMOCTH OIBITOB, HE OTBEPTaeTCA.

4. OmnpeneneHue CpeAHEN AUCIEPCUU BBIXOJHOIO MAapaMeTpa B ONBITAX
Matpuibl. Ecau B onbITax Marpuibl AUCHEPCHH OAHOPOIHBI M YHCIIO MOBTOPHBIX
OTBITOB OJIMHAKOBO, TO CpEAHSA AMCIepcus ompenensercs no dopmyne [1,
(I11.10)]. Yucno creneneit cBobombl dTor aucnepcuu mo (opmyne[l, (111.11)].
Cpennsist aucnepcus XapakTepH3yeT CpEeIHH pa30poc 3HAYEHHUH BBIXOJHOTO
napaMeTpa OTHOCUTENIbHO CPEeIHUX 3HAaYCHHUM IMPH KaXJI0M YpOBHE (PaKTOpOB, T.€.
OLIMOKY OMBITOB B KCIIEpUMEHTE. Jlucnepcus BOCIPOU3BOANMOCTH paBHA

G, =0,62

1 4.10°° .
sg,{Y}=WZs§{YNV}= = =8-10".
v=1

5. Onpenenenne NOAXOAAIIETO BUA PETPECCUOHHON MOJIEIIH.

WuTepBan BapbupoBaHus PakTOpoB MOCTOSTHHBIN U paBeH Iy = 4,89 — 4,81 =
481 — 4,72 = 0,8. [loaTomy ompenensieM Hepas3AelieHble Pa3HOCTU MEPBOTO
nopsizka mo gopmyse [1, (111.12)]:

A, =0,57-0,32 =0,25; A, = 0,80-0,57 = 0,23.

BBumy mamoro pasnuuusi Hepas3AelIeHHBIX DPa3sHOCTEHW IEepPBOTO TOPsIKa
BBIXOHOTO TapaMeTpa, MOKHO CUHMTATh, YTO OHU TOXKISCTBEHHBI U TIOITOMY JIJIS
OIMMCAaHUsI AKCIICPUMCHTAIBHBIX JaHHBIX MOXKHO YCIOBHO TPHWHSITH ypaBHEHHUEC
npsMOM TUHUK YR = 8y + a1 X WIH

Yy =d, +d,(X - X).

Hcnonb30Banne ypaBHEHUS MO3BOJISET YIPOCTUTh CTATUCTHYCKUE PACUETHI
mpu 00pabOTKe IKCIIEMMEHTAIBHBIX JIAHHBIX, TaK Kak KO3 (UIMEHTH perpeccuu
do m d; He koppenupoBanbl. Koadouimentsr perpeccun Oy u d; sBastoTCs
OIICHKaMU UCTUHHBIX KOI(PPHUIIMEHTOB perpeccum.

6. OnpenencHue Kod()PUIMEHTOB perpeccud. Eciu aucrepcuu BBIXOIHOTO
nmapameTpa I KaxJaoro ypoBHS (akTopa OJHOPOIHBI, TO MJISI OINpPEAeTICHUS
KOA(PPUITUEHTOB PETPECCUN B YPAaBHEHUH MOXHO TIPUMEHSTHh METO]] HAMMEHBIITNX
kBagparoB. Ilo dpmynam [1, (111.17), (111.18)] onpenensrorcss ko3(hGHUIHECHTHI
perpeccun. PacueTbl HEOOXOIMMBIX CYMM CBOJISATCS B Ta0M. 2.



TabOmumna 2
Pe3ynpTaThl pacyeToB s onpeneneHuss KoahPUIIMEHTOB pErpeccuu

m XNV XNV_X (XNV_)?)Z YNv (XNV_X)Y_NV
1 4,89 0,09 0,0081 0,57 0,051

2 4,81 0,01 0,0001 0,33 0,0033

3 4,72 -0,08 0,0064 0,78 -0,062

i 14,42 0,02 0,0146 1,68 -0,0074

ITo popmynam [1, (111.15),(111.17), (111.18)] naxomum:

miya
N
Xy = X)Y,
13- 168 . VZ_:( N N —0,0074
do = 2 Yow =5 = 0865 di =4 o " oowe - Ot
v Z(XNV_X)Z ,

v=1

[TosToMy HCKOMOE ypaBHEHHE UMEET BHUI:

Yr =0,56 - 0,51(X-4,8)

WITH

Yr=3,68 —0,51X.

7. OnpesencHue afeKBaTHOCTH MMOJIYYEHHOTO ypaBHeHus. 111 onpeaencHus
aIeKBaTHOCTH TIOJYYEHHOTO YpaBHEWS HCIOJB3yeTCs Kpurepuii dwuiepa,
pacueTHOE 3HaYCHHE KOTOpOro onpeesercs mo dpopmyie [1, (111.20)].

Pacuer cymMmbl Ui Omnpee/ieHUs] alcKBaTHOCTH IOJTyYEHHOTO ypaBHEHHS
CBOIUTCS B TabII. 3.

Tabmua 3
Pacuer cymMBI [u1s onpeesnieHus: aAeKBaTHOCTH ITOJIYYEHHOI'O YPAaBHEHMS
m XNm d1XNm YRm Y_Nv Y_Nv _YRm (Y_Nv _YRm)Z
1 4,89 -3,17 0,596 0,57 -0,026 0,00067
2 4,81 -3,12 0,329 0,33 0,001 0,000001
3 4,72 -3,06 0,791 0,78 -0,011 0,000121
N 14,42 1,68 0,00079

Hcnonb3ys gannbie Taom. 3 u dopmyay [1, (111.21)], Haxoaum aucnepcuro,
XapaKTEePU3YIOIIYI0 PACCEUBAHUE CPEIHUX IKCIIEPUMEHTAIBHBIX 3HAUCHHH Y,

m < o 3
Sl i=N 5 >~ (T, ~Yen)* = 5=, 0,00079.=0,00079.
[Moncramnsas HaiineHHbIe 3HaUeHHs aucnepcuii B popmyny [1, (111.20)], mo-
Se, Y} 0,00079

= 1.
silry 8.107 )

Iy4aeM F; =




Tak kak Fr<l, To ompeznensiem oOpaTHOE 3HAYEHHE OTHOUICHUS AUCIIEPCHU
sz{v} 8.10™"
s2{y}  0,00079
em[1,[Tpunoxenue 4], kotopoe paBHOF [pp = 0,95:f{S;°} = 5(3-1)=10; f{S,’} =3-
2=1] = 241,9.Fg<F, mosTOoMy THIIOTE3a 00 aJCKBATHOCTH JTUHEHHOW MOJEIH HE
OTBEpracTcsl.

8. Omnpenenenre 3HaYUMOCTH KOAhOUIIMEHTOB perpeccu. J[s oreHkn 3Ha-
YUMOCTH KO3 PHUITUESHTOB PETPECCHH HCIIONB3yeTcsl kKpuTepuid CThloJieHTa, pac-
YeTHOE 3Ha4YeHHe KoToporo ompexaensercs mo dopmyie [1, (111.23)]. dus storo
ompexaensercs cBoaHas aucrepcus o popmyne[l, (111.26)]

s2py - (M-ONS V) +(N-2)86, 1Y) _ (3-1)5-8-10" +(5-2)0,00079

mN —2 3-5-2
ITo bopmymnam[1, (111.24),(111.25)] ONPEACIAIOTC  JAWCIICPCHH
K03 HUIMEHTOB PErpeccuu
2 2
st(d )= S {v}_00008 _. s s2(d,} = — SP(Y)  _ 00008 _ 4
mN 3.5 Y (X, - X 300146

F= =0,012u cpaBHMBaeM €ro ¢ TaOJWYHBIM  3HAYECHHU-

=0,0008.

v=l
[ostomy S{do}=5-10", S{d;}=0,018.
Pacuernbie 3HaueHus kputepusi CThIOJCHTA OTpeAeIsoTes o dopmyie [1,

(111.23)]

tR{do}zﬂzﬁzszs, tz {d }:M:o,_sl:w_
s{d,} 0,007 S{d,} 013

ITo [1,ITpunosxenue 3] Haxoaum TabnuuHOE 3HaUeHHEe Kputepus CThIOACHTA
IIPY YCJIOBUH, YTO JOBEPUTENbHAS BEpOATHOCTh Pp = 0,95 u uncio creneHeit cBo-
6oxbl, onpexemsiemoe o dpopmyse [1, (111.27)]f{S,*} = 3-5-2 = 13. Cienosareis-
Ho, tr [pp = 0,95;f =13] = 2,16. Tak kaktg{do}=525>t; = 2,16 u tz{d;}=3,9 >t; =
2,16, momydeHHble KO3G(UIMEHTHl 3HAYMMBI W CJEJOBATEILHO CBS3b MEXKIY
YuXs3Haunma.

PesynmpTaThl  co3gaHMS  ypaBHEHMH  perpecCMM M 3HAYUMOCTH
KO2(pPHUITMEHTOB perpeccuu MoKa3aTeIe XJIOMKOBOTO BOJIOKHA W MHTCHCHBHOCTH

IIBIJICOTJIOKCHUA Ha 060py,Z[OBaHI/II/I MMpCACTAaBJICHLI B Ta0II. 4.

Tabmura 4
YpaBHEHHUS PErPECCHH U 3HAYUMOCTh KO(DPHUITMEHTOB perpeccuun

IToka3zaresnp XJIOMKOBOTO BOJOKHA | Y pABHEHUE CBs13p Mexay YuX
[Tokazarenb Mmukponeip (Mic) Yr=3,68 —0,51X 3Ha4YMMa

Unnekc 3penocru (Mat) Yr=-9,79 +11,34X | 3naunma

Bepxusis cpennsist imna (Len) Yr=-4,79 + 4,86X 3HaYMMa
KonruecTBo BosOKOH B mpobe (Amt) Yr = 3,007- 0,0036X 3Ha4YUMa

Wuekc paBHOMEPHOCTH T10 JITHHE Yr=-15,82 + 0,199X | 3Hauuma

Un

§/IHI2KC KOpOTKHX BOJI0KOH (SFI) Yr=2,54 -0,205X 3HaYMMa

V nenbHast pa3pbiBHas Harpyska (Str) Yr=1,394 - 0,0263X | He 3naunma

VY nnunenue npu paspoise (EIQ) Yr=-6,915 + 1,15X 3HAYUMa
Baxxaocts o6pasia (Moist) Yr =6,811 -0,888X 3HaYMMa
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Kosddumuent orpaxenns (Rd) Yr=2,946 —0,0298X | 3Haunma

Yucio copusix npumeceii (TrCnt) YR

-0,177 + 0,0295X | 3Haunma

[Tnomanb copHbIX prMeceii( Area) Yr=0,24 + 1,186X 3HA4YUMa

Uem Gonbie ko PuUIMeHT perpeccuu, TeM Bhliie 3pdexT sToro daxkropa,
T.€. TEM CHJIbHEE MPOSIBISIETCS BIUSHUE (PakTOpa HA BBIXOIHOHM mapameTp. Takum
oOpa3oMm, 1o BelWyuHE KOA(D(PUIIMEHTOB PErpeccud B MOJCIM MOYKHO OCYIIIe-
CTBUTH paHXUpOBaHKE (DAKTOPOB IO CUJIC WX BIUSHUA Ha Y. 3HaK mepen kodhdu-
IIMEHTOM PETPECCHH OTpEEIIeT XapakTep BAUsSHUSA dakrtopa Ha Y. DakTOphI, KO-
3¢ HUIMEHTHI KOTOPHIX UMEIOT 3HAK IUIFOC, TIOBBIIIAIOT BETUYHHY BBIXOJIHOTO TIa-
pameTpa, a UMEIOIIUE 3HAK MUHYC — CHIDKAIOT €e.

BriBoabr:

1. BbINOAHEHO 3KCHEPUMEHTAIBHOE MCCIIEIOBAHUE CBA3M TMTUEHUYECKOUN
o0cTaHOBKM Ha xJjonkonpsawibHoi padpuke OO0 CII «Koxiaomay, xapakTepu-
3y€MOW MHTEHCUBHOCTBIO MBUJIEOTIIONKEHHS CO 3HAUEHUEM NTOKA3aTeNIed XJIOMKOBO-
ro BOJIOKHA.

2. AHann3 pPEerpecCHOHHBIX CTATUCTHYECKUX MOJENEH CBSI3M MOKa3aTemei
XJIOMKOBOTO BOJIOKHA Ha MHTEHCUBHOCTBH MBUICOTIIOKEHUS] HA MOBEPXHOCTU 000-
pPYIOBaHUs MMOKA3al, YTO MOJENH aICKBATHBI.

3. Haubonbiiee BivsHWE HAa WHTCHCHMBHOCTH MBUICOTIOKEHUS OKAa3bIBAIOT
MHJIEKC 3pEJIOCTH U BEPXHSAA CPEIHSS NIMHA XJIOMKOBOTO BOJIOKHA.
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