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IMPOEKTUPOBAHHUE ®OPMbI OJEXK/Ibl U3 INIOJTMMEPHBIX MATEPHUAJIOB
C MCHOJB30BAHUEM BOJUCKAHEPA U PASMEPHOM THUIOJIOTUHA HACEJEHUS
PECIIYBJIMKN TATAPCTAH

Knrouesvie crosa: 6oouckanep, popma 00esxrcovl, noaumepHoe 80J10KHO, pa3mepbl HACeNeHUs.

B pabome npogedeno ucciedosanue memooos nPoeKmupOBaHUss 00etcObl C COOePICAHUEM NOTUMEPHBIX 80TOKOH 34
Cuem npuUMeHeHUsl COBPEMEHHBIX KOMNbIOMEPHIX NPOSPAMM U ODOOUCKAHEPA.

Keywords: bode - scanner, uniform, polymer fiber size of the population.

In the paper the method of designing clothes containing polymer fibers through the use of modern computer programs

and bode - scanner.

BBeoeHune

IIpu MaccoBOM TPOM3BOACTBE OAEXKIBI  C
COJICPIKAHMEM  MOJIMMEPHBIX  BOJIOKOH  HEBO3MOXHO
YYeCTh WHIMBUAYAIIbHbIE OCOOCHHOCTH TEIIOCIOKCHHUS.
OjHaKO MPOMBIIUIEHHOE IMPOU3BOJCTBO  INBEHHBIX
M3ACIMHA  JUIs  HAcelleHHWs JIOJDKHO — MAaKCHMaJbHO
YAOBJIETBOPATH MOTpEOHTENEH pazMepaMH OAESKIBI. JTO
BO3MOXKHO TIpH YCJIOBHH, YTO BCE pazHooOpasue ¢Guryp
Oy#eT TpencTaBIeHO ONTUMAJbHBIM  KOJWYECTBOM
AHTPOIIOJIOTUYECKUX THUIIOB.

OCHOBHasi Lenb I[OCTPOCHUS PAlMOHATBHON
pa3MepHOi THUIIOIOTHH COCTOUT B TOM, YTOOBI BBIICIHTh

MHUHAMAaJIbHOE KOJIMYECTBO THIIOB (uryp, KoTopsle
obecriedaT MaKCHMaJIbHYIO yIOBIIETBOPEHHOCTD
HaceleHus pasMepaMu OnISKAbl. Jisg  momydeHus

Hamboee TMONHOW WH(POPMAIMN O IOBEPXHOCTH Tela
4enmoBeKa wHcmonedyercs Oomuckanep (3D ckamep) -
cHCTeMa TPEXMEPHOTO CKaHWPOBaHMS (UIypHI YeIOBEKa
[1].

IMpu pa3paboTke pa3MEpHOH THUIOJOTHH C
UCIIOJIb30BaHMEM OOJMCKaHepa PpEIlaroTCsl CIeyIoIue
3a7a4n:
=  BBIOOD BEAYILNX pa3MepHBIX
OTIPEEISIIONINX THUIIOBYIO QUTYDY;
®  YCTaHOBJIEHHE MHTEpBaJIa Oe3pa3iuyusi M0 KKIOMY
U3 BEAYLIHX PAa3MEPHBIX IPH3HAKOB;

"  YCTaHOBJICHHE ONTHMAJIBHOTO YHCIIA THIIOBBIX (QHTYp
JUIS IPOU3BOZCTBA ONEXKIbI;

" ompeneleHHEe 3HAYEHHH IOMAYMHEHHBIX pa3MEpHBIX
NPU3HAKOB Ui THUIOBBIX (UIYp, BBIAEIEHHBIX 110
COYCTAaHHIO BEAYIIUX PA3MEPHBIX MTPU3HAKOB.

[Tonydaemble C TOMOIIBIO CHCTEM OOJIH-
CKaHMPOBAHUS [laHHBIE OECKOHTAKTHOTO OIPEAEICHUs
pa3MepHBIX NPU3HAKOB YeJIoBeKa MOTYT
HEMOCPEJCTBEHHO  IEpefaBaThcss B CIEHHAIBHYIO
NporpamMMy KOHCTPYMPOBAaHUSI U HCIIOJIB30BAThCS IS
MOCTPOCHHUS JIeKaJl Ha MHAWBHIYaJIbHBIE (QUTYDBL

IMMPU3HAKOB,

JkcnepumMeHTanbHas YacTb

Jlnst peanuzanuu JaHHOW MPOOJIEMBI B JTAHHOM
paboTe wucCHoONB3yeTcs BOCEMH JIa3epHBIA OoanCKaHEp
«VITUS XXL» ¢upmbr «Human Solutions» (I'epmanns)
yCTaHOBJIEHHBIH B HaydHoOW naboparopun WUTJIIIMu/]
[2]. OcobeHHOCTH €ro COCTOMT B TOM, YTO HM3MEpPEHHs
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¢urypsl B HaType = 3aMeHseTcs  IpOLexypoit
CKaHUPOBaHUS 00BEKTOB METOJOM ONTHYECKON JIa3epHOI
TPHAHTYJIALNH.

HoBast Merommka mpoeKTHpOBaHUS (HOPMEI
ONEXKIBI TO3BOJISIET ABTOMATHYECKA HW3MEPHUTH BCE
HEOO0XOAMMBIE TTapaMeTPHl YeIOBeKa, M3MEHUTH JIeKala U
JaKe YCTPOUTHh BHUPTYAIbHYIO TNPHMEPKY IUIaThs WA
KOCTIOMaA, IMO3BOJIACT NPUMECHATH NPUHINUININAIBHO HOBBIC
MOJAXOJbl K pEIIeHHI0 NpodieM B o0nacTu au3aiiHa
OJIeXKIBL.

CyIIeCTBYIOT J1Ba TMPUHIMITHAIBGHO PA3TUYIHBIX
MOJIX0Aa K MpoOJIeME TPEXMEPHOIO MPOCKTHPOBAHUS
onexnel. [IepBbIil IOAXOM MPEACTABICH B OOJBIIMHCTBE
3apyOexkupix CAIIP mBeiHbIX w3menuii. 3mech cam
mporiecc MPOCKTHPOBAaHUS, KaK TPAaBIIO, BEAETCS
TPAIUIIMOHHBIMHI IIOCKOCTHBIMA METOIAMH, a 3aTeM
NPOM3BOJIMTCSA BHUPTyalibHasi MpUMepka Ha Qurypy
gesoBeka. Takoil mporiecc Helb3s CYUTATh B OOIIEM BHUJIE
TPEeXMEpPHBIM. AHaTN3 HAay4YHBIX PabOT, MPOBOAWMBIX B
3TOM HalpaBiEeHWM, [I0Ka3aj, 4YTO KOMIbIOTEpHAs
nporpamma, MOCTPOEHHAasi Ha OCHOBE MHOTO(AKTOPHOI
MaTeMaTU4YeCKON MOJIEIN, YUMTHIBAIOUIEH MHOYKECTBO
nNe(OPMAIMOHHBIX CBOMCTB TKaHEH C COJAEpKaHHEM
MOJMMEPHBIX BOJIOKOH M Tpebyer okoso 3-4 4yacos
paboOTBl KOMIIBIOTEpa Ui MPOSKTHUPOBAHUS  OJHOU
MOJIENIA, YTO SIBISIETCS. CEPhE3HBIM  HEIOCTATKOM
momoOHbIX cucteM: Julivi, Look Stailor (Smonus),
SYMCAD(®panuus).

Hpyroit momxon ¢ OONBIIMM OCHOBaHHEM
MOXHO Ha3BaThb TpexmepHeiM. [lo »3Toil cxeme
KOHCTPYKTOpP MNPOECKTHPYET BHUPTYAJIbHYIO MOBEPXHOCTH
Oyayuiero u3enus, a 3aTeM M0 KaKOMY-JIHOO alropuTMy
OCYIIIECTBIJIAICTCSI pa3BepTka dTod moBepxHoctd (PAD
System 3D Sample; Optitex, APDS-3D System).

I[lpu TakoM mOAXOHE BO3HHKAET IpodiIeMa
COOTBETCTBUSL ~ MPOCKTHPYEMOW  (QOPMBI  peabHOMY
MOBEICHUIO MaTepHaja U3 IIOJIMMEPHBIX BOJIOKOH B
npocTpancTBe. [loHOE COOTBETCTBHE BO3SMOYKHO TOJIBKO
Ha OIOpPHBIX y4acTkax (4to cocrasisier Bcero 30-40%
BCEHl MOBEPXHOCTH), HA TEX XK€ y4acTKax, IJe TKaHb
CBOOOJHO TIOBHCAeT B MPOCTPAHCTBE, MOOUTHCS TAKOTO
COOTBETCTBMS B  OOmEM  ciIy4ae  HEBO3MOJXKHO.
JanbpHeliee IIPOEKTUPOBAHUE OCYLIECTBIISIETCS
TpaAUIIMOHHBIMU IJIOCKOCTHBIMU ME€TOJaMH, YTO CTAaBUT
[0l COMHEHHE TaKOM IIyTb Pa3BUTUSA TPEXMEPHOIO
MIPOSKTUPOBAHUS OJICHKIBIL.



ANTOpUTM  TIONYYCHHS PAa3BEPTKH  JTOJDKEH
obnmangath CcBOWCTBaMU OOpPAaTHMMOCTH: pemaTh Kak
NpsMYIO ([UIsl TIOJTy4YeHUsI pa3BepTKH), TaK M OOPaTHYIO
3amauy (mns nonydenuss (opmel). B aTtom ciydae

KOHCTPYKTOP MoJTy4yaeT BO3MOXHOCTb BECTH
MoaudumpoBanre, kKak (OpMbl, TaK M Pa3BEPTKH, U
OCHOBHOE  IIPOTHBOpEYME  MNPOEKTUPOBAaHHS  OynmeT

pemarsCsi MyTeM IOCIIEI0BATEILHOTO PELIEHHs NPsSMOi
n o0paTHOH 3amad B HMHTCPAKTUBHOM  PEKHME.
ITpencTaBneHHast cucTEMa MO3BOJISIET MTOJIL30BATENIO:

- TPOEKTHPOBAaHWE  IIOBEPXHOCTH  HA  OCHOBE
UCIIOJIB30BaHMs 0a30BBIX (POPM IOBEPXHOCTH OREKIbI;

- OCYILECTBIIATH IPOSKTUPOBAHUE ITyTeM MOIU(UKALH,
Kak (hOpMBI, TaK ¥ COOTBETCTBYIONIEH €l pa3BepTKH;

- OCYWIECTBJISITh  BH3yallM3alMI0 KOHCTPYKIHMH B
JOAHAMUKE;

- HMeTb Mopenb TpaHchopMmaluu, T.e. Tpajalvy,
MIOBEPXHOCTH OJISK/Ibl Ha KOTOPOW IIPOBOASATCS BCE
9KCTIEPUMEHTHI.

HenocraTkn 3THX TOAXOAOB HCKIIOYAET HOBAS
METOJMKa TPEXMEPHOTO IIPOSKTHPOBAHMS OJCKIBI, C
HCTIOIh30BaHUEM OOIICKaHEpa.

Ha ocHoOBe mpoBeneHHBIX H3MepeHui (Gurypsi
YeJIOBEKa, HECMOTPS HAa OJHOPOJHOCTb H3yYaeMBIX
rpynm HaceneHus: Pecrybnmku Tatapcran, HabmogaeTcs
BapuabenbHOCTD (M3MEHYUBOCTB) nmo60ro
AQHTPOIIOMETPUYECKOTO IPU3HAKA KEHCKOH (DUTYPBI.

B mpornecce npoektrpoBaHus GOPMBI KEHCKOM
OJICKABI C COZEPKAHUEM ITOJMMEPHBIX BOJIOKOH M IS
MOJYyYEHHUsT  XOpOIIero  KadyecrBa  MOCAJKH  Ha
norpedurene HEOOXOAMMO HaMuMe WHGPOPMAIHA O
TEJIOCTIOKEHUN YEJIOBEKAa, B YAaCTHOCTH PacCMOTPHUM
BEJIMYMHY Tporuda Tena MO JUHUM Taiuu. I1ocKoNbKy
JIMHUH B OJ€K/I€ UTPAIOT OOJNBIIIYIO POJIb: OHH BEAYT HAIlll
B3IJBII MO KOHCTPYKTHBHOM IIOBEPXHOCTH OOBEMHOMN
(hopmbl, B 3aBUCUMOCTH OT BBIOOpa MaTepuaiga CO3Iar0T
3pUTENIBHOE ABMKEHHE (IUHAMUKY).

Bennuuny mnporuba Tena MO JIMHUM Talud
xapaktepuszyer  kodpoumment  (K.4,),  KOTOpBIH
OIIpEJIEeISIETCS] COOTHOIICHUEM INMUPUHBI (UTYpbl B (ac
N0 JHMHUM TaluM W JMHUM Tpyau (Hampumep,
MIOTIEPEYHOT0 AUaMETpa TAJIMH U TONEPEYHOro TUaMeTpa
o0xBata TpyIH TPEThEr0) hopMyIIe:

K. pm= dn, M
dn.

em’

rae d n., — nonepeunvlii THaMETP TAIUH, CM;
d n..;; — nonepeunslit auamerp rpyau 111, cum.

Benmuuna mnpormba OOKOBOrO KOHTypa IO
JUHAY TaJUU KJIACCU(QUIUPYIOT Ha (UTYPHI C YETKUM
nporubom (K4, <0,8), co cpennum mporudom (K.
=0,85+0,05) u ¢ Hewerkum nporudboM (K 4.>0,9) [3].

UccrnenoBanms BenmuumHA Tpormba OOKOBOTO
KOHTypa M0 JIMHWW TaJIMH TPEICTaBlIeHB B Tabmmie 1.
Kak moxazamu pe3ymbTaThl HCCIEIOBaHWUN, (QHUTYPHI C
YETKUM TMPOruOOM 4Halle BCEro BCTPEYAIOTCS CPEIH
KCHIIMH HIDKHETO THIIA, & HEYETKUM - CPEeId KEHIINH
BEPXHEro THMa Mponopuuii B ¢ac. Y kKEeHIIMH HUKHEro
TUIIa BCTPECHAOTCA ABa BapUaHTa TUIIOB TCJIOCIIOKCHUA B
3aBHCHMOCTH OT XapakTepa KOHIICHTPAIMH KUPOBBIX
OTJIOXKCHHW W MBIIII; C BBICOKO PACIIONIOKEHHOH (a) U
HU3KO PaCIIOIOKEHHOH (0) OKpYTIIOCThIO Oenep.
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Tabnauua 1 - OnpenesneHue BeJIUYHHBI NPOruda tesna
10 JIMHUM TAJIUHu y keHuH PT

Bunaer [Tonepeunsiit K. Bom %
porudoB JuameTp, CM. BCTpedae
Tena mo — Tpyn MOCTH

JIMHAU @dn.,) d

TaJIunl

”-3111)
YETKUU 33,73 43,81 0,77 64,12
(Kz.(}/.m <058)
cpeaHui 36,61 44,26 0,83 32,50
(K?.d).m
=0,85+0,05)
HEYETKHUMI 41,5 442 0,94 3,38
(K..p.m>0,9)
B YCIIOBUSIX TEXHOJIOTUM BUPTYaIbHOMN

pPEATbHOCTH U TPEXMEPHON BHU3yalM3allUd MOXKHO

MOJIY4UTh Pa3BepHYTYI0 MH(MopMaLuio o hopme GUryphl
YeloBeKa M0 COpOKa pa3MEpHBIM NpPU3HAKaM, a 3aTeM
yK€ TPOCKTHPOBATh BHEIIHIOW (HOpMYy OIEXKIBI C
WCTIOJB30BAHUEM TKAaHEW C COACPIKAHHEM ITOJUMEPHBIX
BOJIOKOH.

YcraHOBIIEHO, YTO M3 TKaHEW ¢ coiepaHUueEM
MOJMMEPHBIX BOJIOKOH OYEHBb 3JacThdeH crpeiid. OH
KpacuB, KoMmdopTeH u oOecrmeynBaeT Oe3ynpedHyro
nocazaky no ¢urype [4]. biaaropaps yemy y uznenuit u3
3THX TKaHEH XOPOIIO AEPHKATCS IPATHPOBKH.

[Iporpecc He crour Ha Mecre. Tenepb
HEKOTOpbIe TKaHH O0JIaJal0T TaKUMH CBOMCTBaMH, O
KOTOPBIX JBAJAATH JICT HA3a] He MOTJIA U MEUYTATh JIFOJIH,
X CO3JAloUIMe — 3TO YCTOWYHMBOCTH K 3arps3HEHHUSIM,
BEITOPAHHIO HA COJHIIC, BRIMBIBAHUIO IBeTa U Jp. U BCe
STH IUTIOCHI TPUHAIUIE!KAT MaTepHaiy, BXOIAIEMY B
COCTaB MPAKTUYECKH JIFOOO0H OOTATHUBAIOMIEH ONIEXKIBI —
AITaCTAaHOBBIC BOJIOKHA.

K rpymme  »r1acTaHOBBIX ~ CHHTETHYECKHX
BOJIOKOH (TIOJMYpPETAaHOBBIE BOJIOKHA) IPHHAMICIKAT
aJIacTaH, Jiaiikpa, cmaHgekc. Hawmbomee mompoOHO

pPaccMOTPHUM dJIaCTaH.

DnacTaH - 3TO CHHTETUYECKOE MOJIMYPETaHOBOE
BOJIOKHO, M0 CBOWCTBaM TIOXOXKe€e Ha Kay4dyKOBYIO
pesuny. Yame Bcero sjacTaH BCTpedYaeTcss MOJ
TOProBEIMH Mapkamu, kak Dorlastan (Beimyckaercs
HEMCIKNM KOHIIepHOM Bayer) u Lycra (mpou3BoacTBo
DuPont). B CIIIA un Kanazxe »iiactaH HOCHUT Ha3BaHHE
"criannekc”, B Anonun - "wHeonan", B Urtamuu - "BopuH".
EL - odummansHOe CcOKpamieHue, HpUHSATOE BO BCEM
MUpe A1 0003HAYEHUS IacTaHa.

DJnacTaH OTIMYACTCA BBICOKOH AIIACTHYHOCTHIO
(oT 4ero U MOJMYYWJT CBOE HA3BAHUE) U UCIOJb3YETCS B
COYETaHUU c JpyruMHA HaTypaJIbHBIMU WA
CHHTCTUYCCKUMU BOJIOKHaAMH npu CO31aHNHN
oOieraromieil OIEkKABI, HE CKOBEBIBAIOIICH CBOOOIY
JBIDKEHUI. DTO  HEBEPOSITHO  TOHKOE  BOJIOKHO.
YHUKaQJIBHOCTh €r0 3aKI4aeTcs B €ro MPOYHOCTH U
CIIOCOOHOCTH paCTATHBATHECS, INPEBOCXOAS IIPH ITOM
CBOIO IIEPBOHAYANBHYIO NIMHY B 5-8 pa3, a Takke
BO3BpalIaThCs B HCXOOHOE COCTOSHHE TIPH CHSTHH
Harpy3KH.

[Mocnennue MomudUKaKMK d1acTaHa yCTOWYHBBI
K COJIHEUHOMY CBETY, MOPCKOM U XJIOPUPOBAaHHOM BOJE, a




TaKXKe K BCEBO3MOXKHBIM 3arps3HEHUSAM (Macia, KHUPHI,
KOCMETHKA, TIOT).

DnacTaH KpailHe PeJIKO UCIIOJIb3YeTCsl B UNCTOM
BUJIe, TOPa3[0 4Yalle €ro MOXXHO BCTPETHTh B COCTaBe
CMecOBBIX TKaHel. OT Toro, kakoe KOJIMUEeCTBO 3JIacTaHa
MPUCYTCTBYeT B TOM WJIA WHOM MAaTepHale, 3aBHCUT
ANACTUYHOCTh  u3fenus.  Hampumep,  moOaBicHue
amactana K xuonkoBod HutH (88% xmomka, 12%
JNIacTaHa) HE JaeT TepATh H3Ienuio (GopMy, a TakKe K
KayeCTBEHHBIM CBOWCTBAM XJIOTIKA IOOABISET TaKue
XapaKTEePUCTHKU KaK JIOJITOBEYHOCTH u
W3HOCOCTOMKOCTh. VIMEHHO XJIOMOK oOecrednBaeT
MIPEBOCXOIHYI0 O00JIEraeMoCTh, JIETKOCTh H YAOOCTBO
HOIIICHUA.

3akntoyeHune
BozmcxaHep I/Il"paeT pema}omylo pOJ'H) JJIA
CIICLINAJIUCTOB HCFKOﬁ HpOMI)IIHJ'[eHHOCTI/I, TaK KakK

MO3BOJIIOT OMEPAaTHBHO TONy4aTh TpexmepHbie (3D)
JaHHbIC piaiv} WHIHBUIYJIBHOTO NOTPEOHUTEILL.
KomunbroTepHsle POrpaMMbl AQHAM3UPYIOT
M300paKEHUSI Tella C BBICOKUM Ppa3pelieHreM, UYTOOBI
U3BJICYb TOYHBIE Pa3MEPHBIC H3MEPEHHUSI.

dopma omexmbl 3aBUCUT HE TOIBKO  OT
33yMaHHON KOHCTPYKLMHU HU3JI€JIUS U TEXHOJOTHH €ro
00paboTKH, HO U B 3HAYMTENILHOM CTENEeHH OT BbIOOpa
Marepuasa. TeKCTHIbHBIE MaTepualibl C COAEp)KaHWEM
MOJMMEPHBIX ~ BOJIOKOH  CBOMMH  IIACTHYECKUMHU

CBOMCTBaMH, CTENEHBIO APANMPYEMOCTH OIPEIEIIIOT
xapaktep (GOpMbl  U3ENUil, €€ KOHCTPYKTHUBHOE
peleHue.
IIpoexTupyemass onexna ¢  CoOAepKAHUEM
MOJMMEPHLEIX  BOJIOKOH (omacTaH) HE CKOBBIBAET
IBWOKCHUS, mpumaeT GopMy W TOJYEPKHBACT
JIOCTOMHCTBa (DUTYpbl M He o0pa3yeT ckiamok. Kpome
TOrO, M3JENUSl C COJEpKaHUEM »DJIacTaHa COXPAaHSIOT
(hopMy He TOJNBKO B T€UCHHE JITUTEIHHOTO BPEMEHH, HO U

COXpaHAT HepBOHa‘IaHLHHﬁ BHU [ Jaxe II0CJIC
MHOTOYHUCJIEHHBIX CTUPOK.
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