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JsieTcst yA00CTBO M3/1EHs B HOCKE, YTO 00ECIIeYuBaeTCs B 3HAUUTENILHON CTENIEHU BUOM
nusnenus (Tarbe, capadan, mumpokas 100ka) U CBOOOIHBIM TOKPOEM MO/IEIH.

PecnionzenTam OBIJIO MPEASIOKEHO YETHIPE BOMPOCA MO HATUYUIO M BUIY KOHCTPYK-
TUBHO-IEKOPATUBHBIX 3JIEMEHTOB B IIKOJIBHOM (hopMe ais 1eBOYEK MIIQJLIETO BO3pacTa:
1. Kakoit Bun kapmanoB npeanourutenen? 2. Kakoil BopotHuk npaktuunee? 3. Kakyro
3aCTEXKKY JIyullle UCT0/Ib30BaTh? 4. PykaBa Kakoro rmokpos Jjyyiie Bcero?

W3 npeasaraeMpix BapuaHTOB BUJ0B KapMaHOB 40 % pecroHJEHTOB BBIOpaId KapMa-
HBI B mBax, 10 30 % oTBeTWIM, 4TO MPEANOUYTUTEIbHEE HAKIIAIHbIE U IPOPE3HbIE KapMa-
HBI.

[To Buny BopoTHHKOB 60 % 0TI/ NPEANOYTEHHUE CTOSUYE-0TIIOKHOMY BOPOTHHKY; TIO
20 % cOOTBETCTBEHHO BHIOpAU MJIOCKOJIEKAIUI BOPOTHUK U BOPOTHUK-CTOHKY.

BonbmnucTBO onpammuBaemsbix (70 %) BbIOpanyu BapHaHT 3aCTEXKKU U3ENUS HA NETIIN
u mmyrosuupl; 20 % mpennoydnn 3acTeXKy Ha TecbMy-MoOJHHIO, 10 % pecroHIeHTOB BBI-
Opanu BapuaHT «KHONKW». BapuaHT 3aCTeXKHM Ha KPIOYKU U METIU HE BbIOpAN HUKTO U3
olpalmuBaeMbIX. BbIOOp JaHHBIX BapUaHTOB OTBETOB CBsI3aH, NPEXKIE BCErO, C Y00CTBOM
AKCIUTyaTalluy U3/EJus], a TAaKXKe €ro PeMOHTOIPUTOAHOCTBIO B MPOIIECCE HOCKU (HAIpH-
Mep, 3aCTEXKY Ha MEeTJIM U ITyTOBHIIBI OTPEMOHTHPOBATh 3HAUUTENIBHO HPOILE U ObICTpEE,
YeM Ha TeCbMY-MOJIHHUIO).

ITo BbIOOpY MOKPOSI PYKAaBOB Takke OOJIBIIMHCTBO pecroHeHTOB (60 %) couuuch BO
MHEHHUH, 4TO HauboJsee NpeAnoYTUTEIbHbIA BI MOKPOs pykaBa — BTauHoil; 30 % BrIOpa-
JM BapuaHT KOMOMHUPOBAHHOTO MOKpOsl pykaBa, 10 % manu oTBeT «pernan». Bapuant
LEIbHOKPOECHOI'0 TIOKPOS pyKaBa OCTAJICS HEBOCTPEOOBAHHBIM.

[Tpu BBIOOpE IBETA IIKOIBHOM (hOpPMBI MHEHUSI PECIIOH/IEHTOB paclpeAeIInCh Cie-
nytouuMm obdpazom: 40 % otmanu nmpeamnouteHue cuHemy nsety, 20 % — cepomy, 10 % —
yepHOMYy; 30 % BBIOpaNy BapUaHT «B KIETKY».

[Ipu BbIOOpE BapUaHTOB OTMEIKU IIKOJIBHON (DOPMBI JUIsl AEBOYEK MIIAAIIEr0 BO3pacTa
MHEHHS TakXke He ObLIM corjacoBaHHBIMU: 50 % BBIOpaiy BapHaHT «BOJAHbBI, OOOPKH,
30 % — BapuaHT «KpykeBO», 0 10 % TpeImoduIi PIONIN WK 5ka00.

Hcxons U3 MOMy4YeHHBIX pE3yNbTaTOB ONPOCAa POAMTENEH YUYEHMI, OTHOCSIIUXCS K
MJIQJIIIEN IIKOJIBHON BO3PACTHOM IpyIIie, MOKHO CAENaTh CIeIyomue BoIBObI. [Ipy BbI-
0ope accOpTUMEHTa LIKOJBLHOU (POPMBI [T IPOSKTUPOBAHUS MPEINOYTEHUE CIeIyeT OT-
JaTh IUIaThsIM, capadaHaM WM r0OKaMm MpsIMOro JIMOO PACIIMPEHHOTo cuiayd3ToB. Ilpu
MPOEKTHUPOBAHUU MOJIENIEN MIKOJIBHOM (POPMBI CIIelyeT OCTAaHOBUThH BHIOOP Ha M3JENIHUAX C
BTAYHBIM [TIOKPOEM pyKaBa, CTOSIUE-OTIOKHBIM BOPOTHUKOM, C 3aCTE€KKON Ha METIN U My-
roBullbl. Bua kapmana MoxeT ObITh HAaKJIQAHOHM, Mpope3Hoil uiau B mBe. OTAeNKy Moje-
Jeil oJlexkAbl CTOUT IMPEANoYecTh B BUE BOJIAHOB, CKJIal0K U 00opok. L[BeToBas ramma
OJZIEXk bl MOKET COCTOSTh U3 UEPHOI'O, CUHETO MIJIM ceporo 1BeToB. [Ipu 3TOM *enarenbHo
JIOTIOJTHUTD €€ TKAHBIO C PUCYHKOM B KIJIETKY.
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Pedepar. Paccmompenvt 6onpocwl, ceazannvle ¢ 8b100pOM naKema Mamepuanos Ois
VMENaeHHOU 00eXCcObl, PAYUOHALHBIX MEXHOI0SUYECKUX NAPAMEMPO8 HUMOYHBIX COeOU-
HeHUl, OYEeHKOU MUspayuy 60J10KOH Ymenaumess 8 CmMpyKmypy mKauu epxa u nookiadoku
uepez omeepcmus Om NPOKOL08 wigelinoll uenvl. Ilpeocmasnenvl pekomenoayuu no 8vloo-
DY Mamepuanos, COCMasiaiowux nakem ymenjieHHol KypmKU U mexuHojio2uieckue napa-
Mempbl HUMOYHbIX COeOUHEHUU ee U320MOBIeHUSL.

OObemMHBIC YTEITUTENN Ha 0a3€e CHHTETUYECKUX BOJIOKOH IIMPOKO MPUMEHSIOTCS IS
M3TOTOBJICHUS U3JEIUI Pa3IMuHOIO acCOPTUMEHTAa U Ha3HaueHus. JlaHHble, UMEroIIecs
B JINTEPATYPHBIX WCTOYHHKAX, CBHICTEIBCTBYIOT O TOM, YTO OJHHMM W3 MEPCHEKTUBHBIX
BAPUAHTOB CHUHTETHMUYECKUX YTEIUIUTEECH SABISIETCS CUHTENyX. Marepuan npeicTaBisieT
co00#1 HETKaHBIM YTEIUIUTEb, COCTOSIIIUNA U3 BOJIOKOH IMOJIMACTEPA C IMOJIBIM MPOCTPaH-
CTBOM BHYTPH, 32 CYET YEro JOCTHTaeTCsl ero JIeTKOCTh. [Ipu 3ToM cuHTenmyx obnagaer
XOPOIIMMHU TUTHEHUYECKUMU M SKCIUTyaTallHOHHBIMH TMOKa3aTEIsIMU, UMEET HEBBICOKYIO
CTOUMOCTbB, YTO 0OCOOCHHO aKTyaJIbHO IPH CEPUHHOM MIPOM3BOJICTBE oaexk bl [1, 2].

N3BecTHO, 4TO MakeT TEMI03alIUTHOW OJEXkKAbl HACUUTHIBAET HECKOJIBKO CJIOEB MaTe-
puasioB. Hanrune MHOTOCIIONHON OJ€K/IbI TIO3BOJISIET YEIOBEKY MO MOTPEOHOCTH peryiu-
pOBaTh TEIJIOOOTAAUy B OKpYyXarolryto cpemy. [Ipu M3roToBIEHUN OACKIIBI C yTETUIUTE-
JIEM MOTYT OBITh HCIIOIH30BaHbI MAKEThI PA3TMYHON KOMILIEKTAIUH.

ABTOpamMu B KauecTBe 00OBEKTa MCCIEIOBAHUS MPEITI0KEHBI BAPUAHTHI KOMILICKTAIIHI
YTEIUISIOIUX NAaKETOB, 1€ CUHTENYX PacIoyIaraeTcs My CIOAMH HETKaHOIO MaTepua-
7a, o0pa3ysi TEM CaMbIM IyX-TIAKeT, KOTOPHIH B JATbHEHIIIEM TOIJIC)KUT BHICTETHBAHHMIO.

Lenp uccnenoBanus cOCTosia B pa3paboTke pEeKOMEHIALUK M0 BRIOOPY MaTepUasoB,
COCTABJISIONINX IMAKET YTEIUICHHOW KYPTKH, M PAllMOHAIBHBIX TEXHOJIOTHYECKUX Iapa-
METPOB HUTOUYHBIX COEAMHEHUHN €r0 BHICTETMBAHUS.

Tennon3oaauOHHbIE CBOMCTBA OJICKIBI BO MHOTOM OIPEACIISIOTCS TOJIIUHON €€ Ia-
KeTa, KOTOopas BKJIIOYAET TOJIIMHY MaTEpPUAJIOB M BO3AYIIHBIX Mpocioek. Mcxons u3 3to-
ro, CJIeIOBajo Obl OXKHUIATh, YTO MYTEM YBEIMUYCHUS TOJIIUHBI BO3IYIIHBIX MPOCIOEK B
0JIEK]I€ MOKHO TOBBICUTBH €€ TepPMUYECKOe conmpoTuBieHne. OqHAKO pe3yibTaThbl UCCIe-
JIOBAaHUU PsiJia aBTOPOB MOKA3bIBAIOT, YTO 3(P(HEKTUBHO ITO JIUIIH B OMPEACIICHHBIX Tpeie-
JaxX TOJIIIUHBI BO3YIIHBIX MPOCoeK (10 5 MM). [Ipu BeTpe poib BO3AYIIHBIX MPOCIOCK B
MOBBIIICHHH TEPMUIECKOTO CONPOTHBIICHHUS YMEHBINAETCsA. B 3TUX yCIOBUSAX OmpeeeH-
HOE 3HAUYE€HHE UMEET BO3YyXONPOHUIIAEMOCTh MaKeTa MaTepuaioB oJiexabl. Eciu B ycio-
BHUSIX HETOJBIDKHOTO BO3AyXa TEIJIOBOE COMPOTHBICHUE OJEKIbI TPOMOPIHOHAIHEHO
TOJIIIMHE MATEPHUAJIOB, TO B YCIOBUSIX BO3YIIHOIO MOTOKA OHO 3aBUCHUT TaKXe OT BO3/AY-
XOIPOHUIIAEMOCTH COCTABJIAIOIIMX MATEPHUAJIOB U MAaKeTa B 1IeJIOM. Tak, Mpu OJTHOM U TOU
K€ TOJIIIMHE MaKeTa TeIUIO3alluTHRIE cBoicTBa naaaoT Ha 10 % mpu ckopocTu BO3TyII-
HOTO MOTOKa B 2 M/c 1 Ha 20-35 % mpu ckopocTH BeTpa 8 M/C MO CPaBHEHUIO C HEIO-
JIBUKHBIM BO3TyXOM.

Cy1iecTBeHHBIE M3MEHEHHUS B CTPYKType TEKCTUIBHBIX MaTepHAIOB (B YaCTHOCTH,
HapyIllaeTcs MOPUCTOCTh), MPUBOIALIINE K U3MEHEHHUIO BO3AYXONPOHUIIAEMOCTH, BbI3bI-
BAaIOT MHOTOKPATHBIE CTUPKH MPU IKCIUTyaTaIlH JIF0OOT0 BUIA 0K bl B X01€ uccnemno-
BaHUH, MPOBEACHHBIX B VIBAHOBCKOW TOCYNapCTBEHHOW TEKCTHJIBHOM akajemuu mpodec-
copoM B. B. BecenoBbIM, yCTaHOBIEHO, YTO IPU HECUMMETPUIHOM JBYXOCHOM pacCTsIKe-
HUU TKaHU HaOJIO/IaeTCsi BHayalle HEKOTOPOE YMEHBIIEHHE BO3AYyXOIPOHHUIIAEMOCTH, a
3ateM ee Bo3pactanue 10 60 % ot ucxomHoro 3HaueHwus. [loaToMy Tpu OIeHKE Terio3a-
IIUTHBIX CBOMCTB OJICK]IbI BO3YXOIMPOHUIIAEMOCTH SIBJIIETCS OJHUM U3 OMPEIEISIOMINX
(hakTOpoB.

B nponecce skcmyartanuu o€k abl Ha CUHTENYXe MO/ BO3JAEMCTBUEM MHOTOKPATHBIX
nedopmanuii (pacTsKeHHe, CABHT, KPYUCHHE M Jp.) BO3HHKAET OCIAa0JIEHHUE CTPYKTYPHI
BCEX 3JIEMEHTOB MakeTa. BeiiencTBre TpeHus Mexay CIOSAMH [aKeTa MaTepuagoB MPOUC-
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XOAMUT HAKOIJICHHE CTaTUYECKOT0 AIEKTpHUYECTBA. B pe3ynpTare ynpyrue BOJIOKHA CHHTE-
IyXa OTPBIBAIOTCS M3 CTPYKTYPhl YTEIUIUTEN U MUIPUPYIOT Ha Hapy’>KHbIE MOBEPXHOCTH
Marepuaia Bepxa YU MOAKIAAKU 4epe3 OTBEPCTHUS OT IPOKOJIOB IMIBEWHOU uribl. Ha nune-
BOM M M3HAHOYHOW CTOPOHAaX M3JeNus HAOIIOAAI0TCA MWL (Y3€JIKM U MENKHE LIapuKu
U3 BOJIOKOH). [lakeT yTOHsSIETCS, UTO TaKXKe CIIOCOOCTBYET CHIKEHHUIO TEIIO3al[UTHBIX
HoKa3aresel M3/eus U BbI3bIBAET HEYJIOBJIETBOPEHHOCTD MOKYNATENs 3CTETHYECKUM BHU-
JIOM TOBapa.

OnHUM W3 BapHAaHTOB IMOBBIIICHUS TEIUIO3AIIMTHBIX CBONCTB M3IENUN M TPEIOTBPA-
IIEHUS] MUTPALUU BOJIOKOH YTEIUIUTEJIS SBISETCA FepMEeTH3alls HUTOYHBIX COCTUHEHUMN
[3-5]. O6paboTka IIBOB M CTPOYCK JICHTAMH, KJICEBBIMH COCTaBaAMH M T.II. TpeOyeT 10-
MOJHUTENbHBIX 3aTpaT Ha MPUOOPETEHHUE CIIEUATU3UPOBAHHOIO U JOPOIOCTOALIET0 000-
PYIOBaHUS, YTO B YCJIOBHUSIX YaCTOW CMEHIEMOCTH acCOPTUMEHTa HE BCErla SKOHOMHUYe-
CKU 11e71IeCO00Pa3HO /115l MHOTUX MAJIbIX NPEANPHUATUN IIBEHHONW OTpacTH.

Takum 00pa3oMm, WcCiieIOBaHUS, CBSI3aHHBIE C BBIOOPOM THIIA M CTPYKTYPHI TKaHEH
BepXa U MOJKIAIKU, ONPEACICHUEM PALMOHAIBHBIX TEXHOJIOTHYECKHX MapaMeTpoB HU-
TOYHBIX COEJMHEHUH IeTaeil N3Aemusl, OIEHKOW MUTPAIIMHA BOJIOKOH OOBEMHOTO yTETIIH-
TeJIs Yyepe3 OTBEPCTUS OT NMPOKOJIOB MIBEHHOM UIJIBI B CTPYKTYpPY TKaHU Bepxa M MOJAKIIA-
KU SIBJISIFOTCS QKT aJIbHBIMH.

Jlnist mpoBesieHusl SKCIIepUMeHTa c(hOPMUPOBAHBI CIEAYIOIINE BapUAHThI TAKETOB: Ma-
TepUai Bepxa — IUIAIeBas TKaHb MOJIOTHSHOTO TEPETUICTeHUsI U3 KalPOHOBBIX HUTEH B
OCHOBE U YTKE; YTEIUIUTENb — CUHTEIYX, 3aKJII0UEHHBIN B ITaKeTe U3 HETKAHOTO MaTepua-
na (cnanOoHza). 115 MOIKIIa KU MIPE/IOKEHBI CIICAYIOIINE BUIbI MaTepHuaioB (puc. 1):

BapHaHT | — MoJKIaq0YHAast TKaHb U3 IOJINACTEPA B OCHOBE U YTKE;

BapHaHT 2 — (IIHMC U3 TIOJIMACTEPa B OCHOBE H yTKE,

BapHUaHT 3 — TPUKOTAXKHOE CMECOBOE MOJOTHO.

Ha HagampHOM 53Tame MCCIIeZOBaHUH BO3IYXOMPOHHUIIAEMOCTh TEPEUUCICHHBIX BapH-
AQHTOB TAKETOB MaTEpUaAIOB OIpEeNesach COIJIaCHO MeToay, uznoxeHHomy B ['OCT
1208877 «Matepuaiibl TEKCTHJIBHBIC M U3JENUS U3 HUX. MeTO | onpeaeneHus BO3AyXO0-
NPOHMIIAEMOCTH». MHUTrpalusi BOJIOKOH ONpeAesslach MO CTaHIAPTHOW METOIMKE, Mpeji-
ctaBieHHol B [OCT 2646485 «IlonoTHa HeTkaHble. MeToa onpeeieHnsi MUTpaly BO-
JIOKOHY.
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Jlnst onpenienieHrs pallMOHANbHBIX TEXHOJOTUYECKUX MapaMeTPOB HUTOUHBIX COEAUHE-
HUW JeTalield YTeIIEHHOTO U3JIeNusl, MPEeAOTBPAILEHUs MUTPALIMM CUHTEIyXa CKBO3b OT-
BEpCTHUS OT MPOKOJIOB UTJIbI B IPEITIOKEHHBIX BAPUAHTAX MMAKETOB MAaTEPUAJIOB, OLICHUBA-
JI0Ch BIIUSTHUE TaKUX (DAKTOPOB, KaK:

— JJIMHA CTEXKa B nana3oHe ot 3 10 4,5 CTeXKOB B 1 cM CTpOUKH;

— TOproBuIii HoMep mBeiHbIX uri (Ne 80+100);

— TOProBbIii HOMep mBeiHbIX HUTOK (35 JIJI, 36 JIX, 44 JUI);

— BHJ 3aTOYKH ocTpus mBeiHou uribl (SPI, SES, SKL).

HccnenoBanus mpoBOAWINCH B MIBEHHOM Tabopatopuu Kadeapbl KOHCTPYUPOBAHUS U
TexHoJoruu oaexasl u 00yBu YO «BI'TY». BeicTernBanue makeToB OJ1€XK/IbI OCYIIECTB-
JISI0CH MapajuieIbHBIMA HUTOYHBIMUA CTPOUYKAMU C PaCCTOSIHUEM MEXy HUMU 10 cM.

AHanu3 3HAYEHUM, NOJYYEHHBIX B XOJI€ AKCIEPUMEHTAIBHBIX HCCIIECIOBAHUMI, TTO3BO-
JIUJ YCTAaHOBUTb, UTO JJISI BBICTETUBAHUSI UCCIEAYEMbIX BAPUAHTOB MMAKETOB PEKOMEH/IY-
€TCsl IPUMEHATD IIBEWHbIE HUTKU ToproBoro HoMepa 35 JIJI. Homep mBeiinoi urist 90 €
dopmoit octpus SES ciemyer BEIOMpaTh IS MAKETOB C BapHAHTAMU MOJIKIAAKU 2 U 3 U
SPI — nns makera o€kl ¢ MOAKIAAOYHOM TKaHbo (BapuaHT 1). Pekomennyemas yacto-
Ta cTe)kka — 4 crexxka B 1 cm cTtpouku. [Ipu BeICTETMBAHUM AKETOB OJICXK bl C UCIIOIB30-
BaHHMEM YKa3aHHBIX PEKOMEHIAIUMN SIBHOW MHUTpallMd BOJIOKOH CHHTEIyXa 4Yepe3 OTBEp-
CTHUS OT TIPOKOJIOB IIBEHHOW UTIJIBI B CTPYKTYpPY TKaHHM BepXa WM MOJKIJIAIKK HE HAOIroma-
JIOCh.
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