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METOJIA OTPUMAHHSA IHOOPMAIIIT TPO METPUYHI TA
CTPYKTYPHI XAPAKTEPUCTUKU TPUKOTAXKY

Y po6omi poseasHymo cyuacHi memodu ma 064a0HAHHS 0451 00CAidKHceHHST 6ydosu ma CmpyKmMypHUX
Xapakmepucmuk mpukomasxpcy 3 Memow OmpumdaHHs I[HPopmayii, Heob6XxiOHOi 045 cmeopeHHs MpUBUMIPHUX
2eomempuyHux Mmodeseli mpukomaxcy. IlpoananizoeaHo ocobaugocmi 8UKOpPUCMAHHA Yugpposozo MIKpockon,
mpusuMipHo20 ckaHepa ma momozpagha 01 8U3HAYEHHSI OCHOBHUX napamempie cmpykmypu mpuxkomabsicy
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METHODS OF INFORMATION ACQUISITION ABOUT METRIC AND STRUCTURAL
PROPERTIES OF THE KNITTED FABRIC

Abstract - We present results of research of state-of-art methods and equipment for study of metric and structural properties of
knitted fabric. It was found out that the methods of information acquisition about metric and structural properties of knitted fabrics depend
on 3D model required precision, the aim of 3D model creation and available facilities.

Such knitted fabrics basic properties as loop step, loop row height, yarn knitting angle, yarn tangent at the point of crossing can
be acquired with digital microscopy installation. To make 3D model complete, information about fabric thickness can either be calculated or
measured with a gauge. Information got from 3D optical scanner can be used for estimation of abrasive properties of knitted fabric, its
bearing surface structure and yarn distribution. In case 3D model has a requirement on knowledge about distribution of fibers within the
yarn structure, it is necessary to use 3D tomography installation.
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IMocranoBka 3axayi
[IpoGnema moOy10BU y KOMIT IOTEPHOMY CEpPEIOBUIILI TPUBUMIPHUX T€OMETPUYHUX MOJENEeH TeKCTUILHIX
MarepiaiiB notpedye yBaKHOTO BUBYCHHsI (Pi3MKO-MEXaHIYHUX BIACTHBOCTEH IIMX MaTepianiB. 3a BU3HAYCHHSM, 0
TEKCTUJILHHUX BiTHOCSTHCSI MaTepiajiy, BUTOTOBJICHI 3 BOJIOKOH Ta HUTOK, & TAKOXK caMi BOJIOKHA Ta HUTKU. OCKIIbKU
(i3MKO-MEXaHiYHI BJIACTUBOCTI TEKCTHJIBHMX BHPOOIB 0araTo B 4YOMY 3aliekaTh BiJ iX CTPYKTYpPHHUX Ta
TreOMETPHUYHHUX XapaKTEPUCTHUK, 3HAYHA yBara Mmpu po3pooili iX reOMEeTPUYHUX MOJEIeN IPUALIIETHCA BU3HAYCHHIO
po3MipiB, KOH(DIryparii Ta B3aEMHOTO PO3TaIlyBaHHS BOJOKOH Ta HUTOK B HUX.

AHaJni3 ocTaHHIX 10caiIKeHb Ta MyoJaiKkaniii

TekcTHiIbHI MaTepiali YMOBHO PO3IUIAIOTH Ha TPH PiBHI i€papxii, MPUIOMY piBeHb BOJIOKOH HA3MBAIOThH
MIKpOpiBHEM, PiBEeHb HUTOK Ta TPsDKI — ME30piBHEM, a PIBEHb T'OTOBUX TEKCTHJIBHHUX TIOJIOTEH — MaKpOpPiBHEM.
ATOMHHUI Ta MOJEKYJSIPHUA piBEHh B KOHTEKCTI TPHUBHMIPHOTO MOJCTIOBAHHS CTPYKTYPH TPUKOTAaXy HE
po3risaaeTbes. Bigomo, 1m0 HoBKHHA OaBOBHSHOTO BOJIOKHA CKIaAae BiJ 6 MM (myx) mo 52 MM, ToBmmHa —15-20
MKM. BOBHSsIHI BOJIOKHA B 3aJI€)KHOCTI BiJI TUIY XapaKTepH3YIOThCsl HACTYITHUMHE po3Mipamu [1]: myx — ToBuuHa 14-
25 mkwM, noexuHa 30-80 MM, BOJOKHA HamiBTOHKOT BOBHM MalOTh TOBIIMHY 25-34 MkM Ta noBxkHHY 40-150 MM,
BOBHA HaIliBrpy0a XapakTepH3YEThCSl TOBIIMHOIO BOJIOKOH 34-40 mMkMm Ta pomxuHoro 50-200 MM, a rpyba —
toBuMHYy 40-67 MkM i noBxuHy 10-250 mm. nst ¢dopMyBaHHs 3arajibHOTO YSIBJIEHHS PO TMOPSJOK TOBIIMHHU
TEKCTWJIFHUX MaTepiajiB Pi3HUX i€papXidHUX PIBHIB, MOXKHA CKOPHCTATUCS JaHUMHU Tadui 1.

Tabmuws 1
ToBmMHA TEKCTWILHUX MaTepiajiB
I'pyma matepianis Opi€HTOBHE 3HAYEHHSI TOBIIMHA
BOJIOKHO 10°-10°m
HUTKA 10~ M
TTOJIOTHO 107 M

Ha nanmmit wac icHye meKkinbKa 3arajJbHOBIIOMHX CIOcoOIB omepskaHHS iH(opMamii Mpo TPHUKOTaKHE
MOJIOTHO Uil TOOYIOBH TPHBHUMIPHMX TEOMETPHYHMX MoOJeNed Ta iX BHKOPHUCTaHHS B KOMII IOTEPHHX
eKCIiepuMeHTax. BioMocTi mpo BHKOpPHCTaHHS aHaji3y 300pa)keHb MPH BHBYCHHI BOPCHUCTOCTI TEKCTHUIILHHX
HUTOK PO3MIISAAETBCS Y poborax [2-4]. Meronuka BUBYEHHS XapakTepy 3MIHHM JiaMeTpy HHUTKH, MPOB’s3aHOI B
MIeTIII0, JOKIAJHO OIHcaHa B poOoTi [5]. BuBueHHs mapaMeTpiB CTPYKTYpH TPHUKOTaXy 3a JAOIOMOTOI0 HHU(GPOBOTO
MIKpOCKOIy 3JificHeHO y po0oTi [6]. 3a3Buuail B JOCIIKEHHSIX BUKOPHCTOBYIOTH OAMH 3 ICHYIOUMX METO[IB, aye
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y3arajibHIOIOYOTO  aHali3y OCOOJIMBOCTEH BUKOPHCTAHHS KOXHOTO 3 HHX He mpoBeleHo. HaiiOinbin
PO3MOBCIOIKEHUM 3aJIMIIAETHCS TTOKU 10 TPOBEACHHS EKCIIEPUMEHTAIBHUX JOCIIDKEHb y J1ab0paTOPHUX YMOBax
3a JIONMOMOTOI0 TPAAWIIMHUX CTaHAApPTU30BAaHMX METOJHMK Ta IHCTPYMEHTaJbHMX MeTohiB. OmHak, Bce OUIbLIOL
MOMYJIAPHOCTI HAOYBarOTh 3acOOM BUMIPIOBAHHS, IO CIHUPAIOTHCS HA TOTYXKHI OOYHCIIIOBAJIbHI MOXJIHBOCTI
CYYacHHMX KOMIT FOTEPIB Ta ONTHYHKUX a00 Ja3epHUX BUMIPIOBAIBHUX MPHIIA/IIB.

MerTa i 3aBIaHHSA JOCITiIKEeHHS
Buxoasun 3 BHUIIEBHKIIAIEHOTO 3pO3yMiNTO, IO BUMOTH A0 iH(GOpMALil MPO CTPYKTYypy TEKCTHIBHHUX
MaTepiaiiB i, 30KpeMa TPUKOTaXy, 3alexarb BiX ii momamxpmoro BUKOpHUCTaHHA. JlaHi, HEOOXinHI Iy OOYIOBH
TPUBHMIPHOI TEOMETPHYHOI MOJENI CTPYKTYPH TPHUKOTAXY, MiAOMPAIOTHCS Y BIOIOBITHOCTI O THUIy MOIENi Ta
XapakTepy MOAAIBIINX BipTyalbHUX CKCIHEPUMEHTIB. TakKMM YHHOM, HEOOXITHO PO3TISHYTH Ta MpOaHai3yBaTH
icHytoui crocoOu oTpuMaHHs iH(OpMAILl MPO CTPYKTypy TPHKOTaXy Ta OOIPYHTYBAaTH ONTHMANbHI LUISIXU
BU3HAYCHHS KOXKHOTO BHAY CTPYKTYPHHX XapaKTEPHCTHK.

BukJiaa ocHOBHOTo MaTtepiajay

Opnepxaty  iHGOpMAII0 NPO AEAKI XapaKTEPUCTHKH OyIOBH TPHKOTAXKHOTO TIOJIOTHA MOXHA 3a
JoromMororo nudpoBux MikpockomiB. Tak, y po0ori [6] Tpu BHBYEHHI NapameTpiB NETENLHOI CTPYKTYpH
TPHUKOTAXY TEPEIUICTCHHS TIajb, 3a JTOTOMOTok0 nudpoBoro Mikpockorry (usb digital microscope MM-2288-5X-S)
3pobieHo MakpodoTorpadii JocHiKyBaHUX 3pa3KiB Ta 3a(piKCOBAaHO BUMIPH TAKHWX IOKA3HUKIB, SK: TETEIBHUH
KPOK, BHCOTA ITETEIBHOTO PAAY, KyT HAXWILY IIETeJIHHOI MAIMYKHU Y IIOIMHI MOJIO0THA, KyT HAXHMITY JOTUYHOI y TOYII
TIepeTUICTCHHSI.

Ha puc.l 300paxkeHa maxpodoororpadist 3pa3ka TPUKOTaXKy IMEpEIUICTeHHS TINadb, BHTOTOBICHOTO 3
BICKO3HOI HUTKH JiHiIfHOI TycTHHN 28X2 TEKC y BiKHI CIIENiani30BaHOTO MPOTpaMHOro 3abesnedenHs Shiny Vision,
sKe JI03BOJIIE HE TUIbKM OTpUMaru (OTO 3aJaHOTo Macuitaly, aye i 3adikcyBarh HeoOXiHI po3MipH 00’€KTiB
300payKeHHsI.

JaHi, oTpuMaHi y X0/i eKCIIEpUMEHTY BUKOPHCTaHI JUIsl TO0YI0BU TPUBUMIPHUX T€OMETPHYHUX MOJENEi
(puc.2) nocmijkyBaHHWX 3pasKiB 3 1IEHTUYHUMH MapamMeTpaMH CTPYKTypH (3 BHKOPUCTAHHSM YyCEpEAHEHHX
3HaueHb). [Ipy mpOMY CliJ 3ayBaKUTH, IO JBOBUMIpHE 300pa)keHHs Hajae Jjumie iH(OpMaIiio MPOo HPOEKIio
HUTKH, 3iTHYTOi B METIIO, HA IUIONIMHY IMOJOTHA. [laHi, HEOOXimHI A MOOYIOBH TPUBHMIPHOI MOJENI, Taki sIK
TOBIIMHA IIOJIOTHA, OTPUMYIOThCS 32 JIONOMOTOI0 TOBIIMHOMIpa. AJie 3arajJbHOBiIOMHM € ToH (akT, mo
TOBIIMHOMIP CTHCKa€ TIIOJIOTHO, 1 JlaHi TPO TOBIIMHY, OTPUMaHI 3a JOIOMOIOI0 TOBIIMHOMIpa HE HAIalOTh
JOCTaTHBO TOYHOTO YSBJICHHS ITPO TOBIIHHY ITOJIOTHA y BUIEHOMY CTaHi.

TN

— Cuemmen guck (F) 5 Microsoft bxcel B | [ s

Puc. 1. Makpodortorpadisi BiCKO3HOT0 TPUKOTAKHOTO MOJOTHA, IPUBEJAEHOI0 B YMOBHO-PiBHOBA:KHHUI CTaH

Haii6inpmr 3pydHuM CIOCOOOM  JOCIHIKEHHsST BHYTPILIHBOI CTPYKTYPH HEIPO30pOro 00’€KkTy €
peHTreHiBcbka ToMorpadis. OCKiJIbKH BOJIOKHO IOTJIMHAE OLTbIIE MPOMEHIB, HK MOBITPS, MOCTa0JICHHSI CUTHAITY
JI03BOJISIE TIOOY/IyBaTH 300pa)KeHHS, SIKi TIOTIM 32 JONIOMOTOI0 KOMIT I0TepHOI 00poOkH, hopmytoTbest y 3D kapry.
Tomorpadiss He TINBKM HaJae MOXIHUBICT MOOAYUTH CTPYKTYpY HHTOK 0e3 pyHHYBaHHS, ajie J[03BOJISIE
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BUKOPHCTOBYBAaTH OJMH 1 TOH CaMuil 3pa30K IJisi BUBUEHHS 3MiH, SIKI BiJOyBalOThCS BCEPEIHMHI TEKCTHUIILHOTO
MaTepiajly A0 HaBaHTXEHHs, ITiJl Yyac HAaBaHTaXEHHs Ta penakcamii. Ane cydacHi Tomorpady — HaJ3BHYaNHHO
ZIOPOTi MPIJIAJH, 1[0 0OMEKY€e JOCTYII A0 IXHBOrO BUKOPUCTAHHS ISl 3HAYHOTO YHCIIA BITYM3HIHUX JOCIITHUKIB.

Puc. 2. [To6yx0Ba TpuBUMIpHOI reoMeTpHYHOI MOJeJi CTPYKTYPH TPUKOTAKY HA OCHOBI 1aHMX,
OTPHUMAHUX 32 J0HOMOroI0 [U(POBOro MiKpoCcKoNmy Ta TOBIIMHOMIpa

VY 3aranbHOIH)KEHEPHIH MPAaKTHI HAHOUIBII MOUIMPEHUM CIIOCOOOM OTPHUMAHHS TPUBHMIpPHOTO 00pazy
00'eKTa B KOMITTOTEPHOMY CEpENIOBHILI € TPUBUMIPHE CKaHYBaHHS. 32 METOJIOM CKaHYBaHHS MOXKHA BHJIUIUTH JIBa
i 3D-ckaHepiB: KOHTAKTHHW, NPUHLMUI Jii SKOTO IPYHTYEThCS Ha KOHTAKTI IIyna ckaHepa 3 00’€KToM, Ta
0E3KOHTaKTHUH TPUCTPIH, SKWI aHaNi3ye pO3MOJUT BIIOWTHX XBWIJIb MOBEpXHE 00’ekra. KoHTakTHHII ckaHep
HEOUUTBHUHA JUIS aHaNi3y MOBEPXOHb TEKCTHJIBHUX MarepiaiiB, 4epe3 iX JIeTKy 3MHHAaIbHICTh. Be3KOHTakTHi

MPUCTPOi  MOJIISAIOTBCS  Ha  JIBi
KaTeropii:  aKkTHUBHI Ta  MACHBHI
CKaHepHu. [MacuBHi CKaHepu
BHUKOPHCTOBYIOTh JJISl aHANI3y HasBHE
BimOWTE CBITIO. AKTHBHI CKaHEpH
BHITPOMIHIOIOTh Ha 00’ €KT CHPSMOBaHi
XBWII Ta (IKCYIOTh iX BimoOpakeHHS

JUISL  aHali3y. Moxnusi  THOU
BHKOPHUCTOBYBAHOTO BHIIPOMiHIOBAHHS
- CBITJIO, YIIBTPa3BYK abo

PEHTTeHIBChKI MpoMeHi (ToMorpadu).
OtpuMaHi MeToZoM ckaHyBaHHS 3D-
MOJIeNIl B MOJAIBIIOMY MOXYTh OYyTH
00pobireni 3acobamu CAIIP i, Hanmami,
OyTH BUXIJHUMH JUII aBTOMaTH30BaHOI

CHCTEMH TEXHOJIOT19HOI miaroroBku BupobHumrea (CAM) ta imxeHepHHX po3paxyHKiB (CAE).

a)

0)

Puc. 3. Moaeb 3pa3ka TPHKOTAKY HepenieTeHHs IJ1a/b 10 Ta MicJIsl NPaHHs

f
i

Facets: 119630

Puc. 4. ITepeTnHU NoBepxHi CiYHUMHU NIOLIMHAMH
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JU1si BUBYCHHST XapaKTepy PO3MOALTY BOJOKHHUCTOI MAacH IIO TOBIIMHI TPHKOTaXHOT'O IIOJIOTHA MMPOBEICHO
CKaHyBaHHS 3pa3KiB TPUKOTaXy O€3KOHTaKTHUM akTUBHHUM ckanepoMm TRIOS kommawnii 3Shape A/S Ha ocHOBI
KOTEPEHTHOI'0 JpKepella CBITIa Ta oOJep)KaHa MOJeNlb y BHIVISAI CYKYNHOCTI TPUKYTHHKIB 3 HaKJIQJICHUMHU
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TekcTypamu. Ha puc. 3 mpencraBiieHi ckaHOBaHI MOJIENi 3pa3Ka /10 Ta miciis npanHs. Ha puc. 4 mokasaHo nepeTnH
oJiep KaHol MOBEPXHI y BiKHI CIIEIiaIi30BaHOT0 mporpamMHoro 3adesneuenns 3Shape 3D Viewer.

SIk BHIHO 3 MOJIENi, TPUBUMIPHUI CKaHep JT03BOJISIE OIEPIKATHU TIJIbKH MOBEPXHIO 3pa3Ka, a He TPUBUMIPHY
TBEPIOTiNIbHY Moziens. [Ipu ckaHyBaHHI 3pa3KiB BHSBJICHO, 110 SKICTh CKAHYBAHHS 3aJICKHUTh BiJl MaTepiasly 3 KOO
3po0iieHo 3pa3ok. Matepiai, sKi MalOTh BUCOKY 3[aTHICTh IIOAO0 BIAOUTTS CBITJIOBUX MPOMEHIB, HE MOXYTb OyTH
3aikcoBaHi Ha cKaHepi 3 JOCTATHHOIO TOYHICTIO.

300paxxeHHsI Tiepepizy MOJIOTHA IO JIIHISM, MapajelbHUM JIiHII MeTeNbHOTo psity, Hajae iH(pOpMAaIliio mpo
PO3IIOILT BOJIOKHUCTOT MacH MO TOBIIMHI NOJIOTHA Y BIIBHOMY CTaHi, 0€3 CTUCKaHHS TOBIIMHOMIPOM.

BucHoBku

B xomi pobotm po3risHYTI cydacHi 3acoOm oTpuMaHHSA iHQOpMAIii Tpo CTPYKTYpHI Ta METpPHYIHI
XapaKTEePUCTHKN TEKCTIJIBHHUX MarepianiB. 3’sCOBaHO, IO y BIAMOBIAHOCTI O HEOOXiTHOI TOYHOCTI, METH
CTBOpPEHHSI MOZIENI Ta JOCTYIHOCTI 00JaHaHHs, MOXYTh OyTH 0OpaHi BIAMOBIJHI NUISIXM OTPHUMAaHHS Ta 00pOOKH
rpadiuHoi iHpopmanii. [udpoBuii Mikpockon Hamae iH(pOpMAIiI0 PO Taki MapaMeTpu CTPYKTYPH MOJOTHA SIK
HeTeNbHUH KPOK, BUCOTA IETENILHOTO PsAy, KyT HaXMiIy MaJHYKH OCTOBY IETJI, KyT Haxwily DOTHYHOI y TOYI
neperuieTeHHs. Ane Juisi moOyI0BH TPUBHMIPHOT MOJEi HEOOXiTHO BHKOPHUCTOBYBATH TaKOX 3HAYCHHS TOBIIMHH
MOJIOTHA, sIKa MOKe OyTH po3paxoBaHa TEOPETHYHO, ab0 Ojep)KaHa 3 BUKOPHCTAHHSIM TOBIMMHOMIipa. Mopensb,
oTpuMmaHna 3a jornomoroio 3D ckaHepa Mo)ke OyTH BUKOpHCTaHa JUisl OLIIHKK a0Opa3MBHUX BJIACTHBOCTEH MaTepiaiy,
HOro OmopHOi MOBEpXHi, XapakTepy PO3MOIiTy MacH BOJOKOH IO TOBHIWHI. J[Jsi BUBYEHHS XapakTepy pO3MOIiTy
BOJIOKOH BCEpeIHHI NpspKi HeoOXiqHO BUKoprcToByBaTH 3D ToMorpadu.

JlirepaTypa

1. CopaBounuk TpukoTaxkanka. Kpaccuit I'.I'., Kepees B.H, I'amepeuxas B.U., Caxapnas P.{. — M.:
Texnuka, 1975. — 320 c.

2. Alagha M J, Oxenham W., Iype C ‘The use of an image analysis technique for assessing the structural
parameters of friction spun yarns’. J Text I. — 1995. — Ne85, pp.383—-388.

3. Guha A, Amarnath C, Pateria S and Mittal R ‘Measurement of yarn hairiness by digital image
processing’, J Text I. —2010. — Nel01, pp. 214-222.

4. Cybulska M. ‘Assessing yarn structure with image analysis methods’, Textile Res J. — 1999. — Ne 69, 369-373.

5. SlkynmueBa E.H. PazpaboTka MeToa MpOeKTHPOBaHUS TapaMEeTPOB METEIBHONW CTPYKTYPBI OJTMHAPHOTO
KyJIUPHOTO TPUKOTAXKa ¢ y4EToM cxkatus npspxu: Jucce. .. kana. Texs. Hayk / CIIGI YT, — CII6, 2004. — 199 c.

6. €mina T.B. JlocmimkeHHS BiAMOBIAHOCTI pO3pOOJICHOI TPUBHMIPHOI TEOMETPHYHOI MOJENi IIeTi
KYJIpHOTO TPUKOTaXYy ioro peansHiit Oymosi. / T.B. €mina // Bicank KHYT/. —2012. — Ne5(67). — C.94-99.

7. AymeBa H.M. I'eometpist mpocTopoBoi KOH(}Irypamii HATKA B TETI KyNipHOTO TpuKoTaxy. /H.M.
Aymesa, T.B. €mina. // TlpuknamHa reomerpisi Ta imkeHepHa rpadika. Ilpami. TaBpiiicbkuit aepxkaBHUIN
arpoTexHiynuit yaisepcuret. — Menironons THATY. —2013. — Bun.4, 1. 56.— C. 3-9.

8. T'anmaBcbka JI.E. Po3poOka cuctemMu KOJLyBaHHS HUTOK y CTPYKTYpi KyjipHOro Tpukotaxy. / JI.E.
l'anmascwka , T.B. €mina, / Bicank XHY. —2012. — Ne3. — C. 222-227.

9. €nina T.B. Po3pobka anropuTMy aHaiizy AaHUX TOIMOJIOTIYHOT MOAENI HUTKH B CTPYKTYpl TPUKOTaXy /
T. B. €nina, JI. €. I'anaceka // BicHuk XMenbHUAIBKOTO HalliOHABHOTO YHiBepcuTeTy. Cepist : TexHiuHI HayKH . —
2013. — Ne 3. - C. 69-73.

References

1. Krassyi H.H., Kereev V.N, Hameretskaia V.Y., Sakharnaia R.Ya. Spravochnyk trykotazhnyka. «Tekhnykay, 1975, 320 p.

2. Alagha M J, Oxenham W., Iype C ‘The use of an image analysis technique for assessing the structural parameters of friction spun
yarns’. J Text I. — 1995. — Ne85, pp.383-388.

3. Guha A, Amarnath C, Pateria S and Mittal R ‘Measurement of yarn hairiness by digital image processing’, J Text I. — 2010. —
Nel01, pp. 214-222.

4. Cybulska M. ‘Assessing yarn structure with image analysis methods’, Textile Res J. — 1999. — Ne 69, 369-373.

5. Yakunycheva E.N. Razrabotka metoda proektyrovanyia parametrov petelnoi struktursr odynarnoho kulyrnoho trykotazha s uchétom
szhatyia priazhy: Dyss... kand. tekhn. nauk / SPbHUTD. — SPb, 2004. — 199 s.

6. Ielina T.V. Doslidzhennia vidpovidnosti rozroblenoi tryvymirnoi heometrychnoi modeli petli kulirnoho trykotazhu yoho realnii
budovi. Visnyk KNUTD, 2012. — Ne 5(67). — pp.94-99.

7. Ausheva N.M., Yelina T.V.. Heometriia prostorovoi konfihuratsii nytky v petli kulirnoho trykotazhu. Prykladna heometriia ta
inzhenerna hrafika. Pratsi. Tavriiskyi derzhavnyi ahrotekhnichnyi universytet — Vyp.4, Vol. 56. — Melitopol TDATU, - 2013. pp. 3-9.

8. Galavska L.Ye. lelina T.V. Rozrobka systemy koduvannia nytok u strukturi kulirnoho trykotazhu. Visnyk KhNU. — 2012. — Ne3. —
pp. 222-227.

9. Yelina T.V. Rozrobka alhorytmu analizu danykh topolohichnoi modeli nytky v strukturi trykotazhu / T. V. Yelina, L. Ye. Halavska
/I Visnyk Khmelnytskoho natsionalnoho universytetu. Seriia : Tekhnichni nauky . - 2013. - Ne 3. - pp. 69-73.

Penensisi/Peer review : 15.6.2014 p. Hanpyxosana/Printed : 16.7.2014 p.
Pentensent: a.1.1H., mpod. Hep6ans B.1O., 3aBimyBau xadenpu ITII
KuiBchbKOT0 HaIlOHAJIBHOTO YHIBEPCUTETY TEXHOJIOTIH Ta Au3aiiHy

BicHuk XmeabHUYbK020 HayioHA/1bHO20 yHigepcumemy, No4, 2014 (215) 207



