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Knaccupukaumu HUTENpPOBOASIIMX JAeTajed M YCJOBUI B3aMMOJIEHCTBHUSA C
KOHTAKTHPYIIUM € HUMHM HUTEBHIHBIM MPOAYKTOM C LeJbI0 BbISABJIEHHS (PAKTOPOB,
BJIMSIIONIMX HA UX U3HAIIMBAHUE U UCTUPAHUE HUTEBUIHOIO MPOAYKTA.

bykanos I'.K., Kpuomenna E.B.
(KocTtpomckoii rocy1apcTBEHHbIN TEXHOJIOIMUECKUN YHUBEPCUTET)
AHHOTaUA.

B cratee paccmoTpeHpl KiacCH(UKAIMKA HUTEHPOBOMANIMX JETANe W yCIOBUU
B3aMMOJICMCTBHUSI C KOHTAKTHPYIOIIUM C HUMU HUTEBUIHBIM MPOJYKTOM C LEIBIO BBISBICHUS
(akTOpOB BIMSIONIMX HA WX MW3HAIIMBAHWE M WCTUPAHWE KOHTAKTUPYIOIIETO C HUMHU
HUTEBUJHOTO TPOAYKTa. B pe3ynbrare m3ydeHus KiacCU(MUKAIMNA BBISBICHBI HEIOCTATOYHO

U3Y4YEHHbIE (PaKTOPbI, IEPCIEKTUBHBIE U1 JAIbHEUIINX UCCIIEI0BaHUM.

B Hay4yHOM W TEXHHYECKOW JMTEpAType A0 CUX IOpP HET YJIOBJIETBOPUTEIBHBIX
Knaccuukanuii  Aetamed  TeKCTWIIBHBIX ~ MaIllMH W YCJIOBUH  B3aWMOJCHCTBUA  C
KOHTaKTHUPYIOUIUM C HUIMH HUTEBUIHBIM IIPOJTYKTOM HECMOTPS Ha TO, YTO OHU HEOOXOAUMBI JJIst
U3YYEHHUs CYLIECTBYIOIIMX M CO3JaHHUS HOBBIX 00Jiee M3HOCOCTOMKUX KOHCTPYKLUH MeHee
MOBPEKJAOIINX TEKCTHUIIbHBIN POIYKT.

[Ipu B3auMopeWcTBUM JeTalld W HUTEBUAHOTO NPOAYKTa HPOUCXOIUT B3aUMHOE
W3HALMBAaHUE M pa3pylleHHEe, COOTBETCTBEHHO JIIOObIE MapaMeTphl H3MEHSIOIINE XapakTep
B3aUMOJICHCTBUSL OKa3bIBAIOT BJMSHUE HAa NPOLECC HW3HAIUIMBAHUSA HUTENPOBOJHUKOB MU
HUTEBUJHOTO TEKCTWJIBHOrO mpoaykTa. [lpu wW3HAMIMBaHMM HUTENPOBOIAIIMX JleTaslel
MIPOUCXOUT YBEIMUYEHUN OOPBIBHOCTH, UCTUPAHUS HUTEH, MBUIEBBIICICHUS B BO3yX paboueit
30HbI, CHUKEHHE TPOYHOCTU TEKCTHUIIBHOTO IIPOIYKTA.

Haubonee pacmpoctpaneHsl KiacCH(UKAIIMU HUTETPOBOIAIINX AeTalied 1o ¢dopme u
¢dbyakuuu [1, 6 - 9 u np.]. B pabore [1], nanpumep, netanm u3 cutawia bJI pa3outer Ha 8 rpynm
10 TeoMeTpuyecKoil hopme: Iia3ku, TUCKU, KPIOUKH, HOXKH, HaJIbLIbl, (UIaXKKU, POJIMKH, IIAHObI.
B ans6ome upmsbl [erycca (OPI') [2] HuTenpoBOogHUKH pa30UTHI IO T€OMETPUUECKON (popme
Ha 5 rpymnm: 1) TpyOKu, NpyTKH, WINWIbKH; 2) Kproouykd; 3) riasku; 4) poiuku; 5)
HUTEHAIPaBUTEIH.

[Ipu Takoil knaccuuKaluy B OJHY TPYIIY MONAAAIOT JAETalIH, UMEIOIINE Pa3IudHbIN
XapakTep KOHTaKTa ¢ HUThIO (HampuMep, HEMOABMKHbIE POJIMKU U Bpalarouiyecs). Mexay tem

HU3BCCTHO, YTO B 3aBUCHUMOCTHU OT XapaKTEpa KOHTAKTa U3HOC I[eTaJ'Ief/'I IIPOABIIACTCA B paanquﬁ



dbopme. Takas kimaccudukanusi yaoOHa A1 U3TOTOBUTENS JI€Tajei, HO OHA HE YYHTHIBACT HU
BUJIa KOHTAKTa HUTh - HUTEIIPOBOJAHUK, HU 000PYJOBaHMs, B KOTOPOM JIaHHBIN HUTEIPOBOJIHUK
MPUMEHSIETCSI, HU (DYHKIIMH, BBIIIOJIHAEMON HUTETIPOBOIHUKOM, a IOTOMY HMEET OrPaHUYEHHYIO
00JacTb NPUMEHEHHUSL.

B pabote [3] HuTenpoBoAHUKH pa30UTHI HA 12 TpyIII M0 BBIIOJIHIEMOMN JAHHOU JETalbio
¢byakuuu: 1) uid moasep)KaHus HaIpaBJICHUsT JBUKEHUS HUTH; 2) s pPEryIupOBaHUA
MOJIOKEHUSI HUTU TPU JBUKEHHUM; 3) U1 U3MEHEHHs] HAlpaBJICHUS IBWOKEHUS HUTH; 4) A
CBEICHMSI HUTEH; 5) ais pasleneHus MYJIbTHUBOJOKOHHBIX HUTEH Ha MOHOBOJOKOHHBIE; 6)
pasfenuTenbHble IS NPEJOTBpPALICHMs] KacaHWs HUTEH, WAyNUX NapamienabHo; 7) i
(dbopMupoBaHMs IyuKa U3 OOJIBIIOTO YMCIA BOJIOKOH; §) JUIsl peryJIupOoBaHUs HATSHKEHUS HUTH;
9) cyuuspHbBIE HUTEPOBOIHUKH JJISl IOJAYU POBHUIIBI B MECTO cydeHHUs; 10) HUTENpOBOAHUKH,
[peloTBpallaole cKpyuynBanue; 11) HUTENPOBOJHUKU JJIsl OrPaHUYEHHS] BpaIlaTeIbHOTO
IBWOKEHUS HUTH; 12) TmomepedyHble HUTENPOBOJAHMKM JJisi oOecnedyeHus BO3BPATHO-
MOCTYNATENbHOTO JBUKEHUSI HUTU. B JaHHOM ciydae HE y4UTHIBAeTCs, YTO pabouue OpraHsbl,
BBINIOJIHSAIOUIME DPA3IUYHbIEe (QYHKUIMH, HUMEIOT OJMHAKOBBIH KOHTAaKT C HUTHIO: HalpuMep,
HUTENIPOBOJAHUKHU JJIsi CBEJIEHUS HUTEH M HUTENPOBOJHUKU JUISI M3MEHEHUs HallpaBJICHUS
JBUKEHUS] HUTH.

Panee Opwia paspaborana kinaccupUKAUs HUTEHPOBOMAIIMX JETANCH, MO BHUIY
MEPUOJUYHOCTH UX (PPUKIMOHHOIO KOHTAKTA C CHIPbEM M JaBJICHUEM B KOHTAKTE, KOTOPOE
CO3/Ia€T HUTECBUAHBIN MPOAYKT, B3AUMOJICUCTBYS C AeTanbio [9]. SIcHO, 4TO BUA MEPHOTUIHOCTH
KOHTaKTa M CII0OCOO CO3JIaHUsl N1aBJICHHUS B KOHTAKTE OKa3bIBAIOT 3HAYUTENIPHOE BIUSHHUE Ha
W3HAILMBaHUE JeTajle U UCTUpaHUE HUTEBUIHOTO MPOIYKTa.

B TekcTmibHBIX MalIMHAX OBLJIO BBIACIEHO JIBa BUJA MEPUOJUYHOCTH KOHTAKTa
HUTEBUHOTO MPOJIYKTA C ACTAISIMU:

1) «1OCTOSHHBINY», T.€. HEMOJABWXHBIA ((PUKCUPOBAHHBIN) OTHOCUTEIHHO MOBEPXHOCTU
neranu (11K);

2) «IepUOJUYECKHI» T.€. HENOCTOSIHHBIM, IMepeMEelIaloluicsd OTHOCHUTEIbHO
MTOBEPXHOCTH JIETAJIN.

«Ilepnonyecknii» KOHTAaKT HUTEBUIHBIM MPOAYKT — JETalb B CBOIO OYEPEIb MOXKHO
MOAPA3JEIUTh HA TPU PA3HOBUIHOCTHU:

a) NMepeMEeLIAOUIUIICsI OTHOCUTENIBHO MOBEPXHOCTH JIETald B OJHOM HAaIpaBJ€HUHU, T.€.
HepesepcuBHO (ITHK), HanpuMep, KOHTaKT HUTH - MPSKEBBIBOJHAS BOPOHKA B MalllMHAX THUIIA

BJI, auth - Tazok ’xpana B ctankax CTh u ap.,



0) mepemMenalIMiics pPEBEPCUBHO OTHOCUTENBbHO TmoBepxHocTH netanu (I1PK);
HarpuMep, KOHTAKT HUTH-TJIA30K TopMo3a yroyHo HUTH ctaHka CTb, HUTh-maTdmk oOpbIiBa
HUTH B MOTaJIbHOM MaIllvHE U T.1.,

B) «CIIy4ailHBIN», T.€. TaKOW, IPU KOTOPOM MECTO KOHTaKTa HUTEBUIHOTO MPOIYKTa C
MMOBEPXHOCTHIO TIepemeriaercs cirydaitasiM oopazom (I1ICK).

MoOKHO OTMETHUTH, YTO JAHHBIMH BHUJIAMH TIEPUOJTUIHOCTH KOHTAKTAa HE MCUEPIBIBAIOTCS
BCE BHUBI IEPUOJIUYHOCTH, HAIPUMED, €€ OANH BUJ MEPUOJUIHOCTA BO3HHUKAET, €CJIH Y4ECTh
BpallleHne HUTEBUIHOTO MPOIyKTa BOKPYT CBOEH OCH, KOTOPOE MOXKET OBbITh, KaK PEBEPCUBHBIM,
TaK ¥ HEPEBEPCUBHBIM, a TAK )K€ CITy4YalHBIM.

Kpome TOoro, MOXHO OTMETHTH, YTO YHCJIO (DOPM HUTEKOHTAKTHUPYIOMIEH IMOBEPXHOCTH
HanOoJyiee pacIpOCTPAHCHHBIX HHUTEIPOBOJHUKOB OTPAHMYMBACTCS TpeMs HamOoJiee dYacTo
BCTPEUAIONIMMHUCS: a) MUIMHApUUIECKasi, 0) KOHUYECKasi, B) TOPOUJIHAS U T)UX KOMOWHAIIMSIMHU.
dopmMa M pasMepbl HUTEKOHTAKTHUPYIOIIEH MOBEPXHOCTH SBJISIFOTCA OJHHMH W3 TJIABHBIX
(hakTOpOB OMPEEISIONIMMHU JAABJICHUE B KOHTAKTE HUTEBUIHOTO MPOAYKTA C JIETaIbi0, KOTOPOE
ompenessieT MHTEHCUBHOCTh U3HAIIMBAHUS JETAIN U UCTUPAHUSI HUTCBUIAHOTO MPOIYKTA.

B 0onbImMHCTBE TEKCTHIIBHBIX MAIIMH BCTPEYAIOTCS CIECAYIOIIHUE CIIOCOOBI CO3/IaHUS
JABJICHUS B KOHTaKTe [4]:

1) naBieHWE B KOHTAKTE CO3JACTCS IMyTEM 3a)XKUMa HHUTEBUIHOTO MPOJYKTAa MEXKIY JBYMS
MMOBEPXHOCTSIMH, HAIPUMEP, MEXKTy TOPMO3ZHBIMU JUCKAMH IIaiiO0OBOTO T'PY30BOTO HATSIKHOTO
npuodopa;

2) maBieHHE B KOHTAKTE CO3/IA€TCs MyTeM OTHMOAHMS M CKOJIBKEHUS HUTEBHIHOTO MPOJIYKTA 1O
KPUBOJIMHEWHOW TOBEPXHOCTH;

Heo6xomuMo OTMETHTH, YTO BO3MOXKHBIE BapUAHTHI HE HCUEPHBIBAIOTCS YETHIPHMS
yYKa3aHHBIMHU CTIOCOOAaMHU CO3JaHUsl JABJICHUS B KOHTAKTe, HalpuUMeEp, /aBJIICHHE B KOHTAKTE
MOXKET CO3/1aBaThCs TaKKe 3) CUJlaMU MHEPLUMH, 4) CUION TSKECTH, 5) 3JIEKTPOCTATUYECKUMHU
CUJIaMU U JIp.

Opnnako nsi OOJBIIMHCTBA CYIICCTBYIONIMX TEKCTHJIBHBIX MAIWH BBIIMICTIPUBEICHHbBIC
nBa croco0a Co3/aHus JIABJICHHWS B KOHTAKTE JI€Talb — TEKCTWJIBHBIM TMPOJYKT SIBJISIFOTCS
Haumbojiee YacTo BeTpedarolmuMmucs. JlaBieHMe B KOHTAKT€ OKa3bIBae€T 3HAYUTEIBHOE
BO3/ICHCTBUE HA UCTUPAHKE, KaK JIETAIH, TaK 1 HUITEBUIHOTO MpoayKTa [34, 35].

B mpemaraemoii knmaccudukanuu KaxJaplid CrocoO CO37aHUsSl JAaBJICHHS B KOHTAKTE
oTpenemsieT TUIl HUTENPOBOasIeh AeTanu (Tadi. 1 u 2).

CrnenyomuM mapaMeTpoM, KOTOPBIM XapaKTEpU3YeTCs COMNPsDKEHUE JeTallb  —
HUTEBUAHBIA TPOIYKT, SIBJISIOTCS YCIOBHUSI PAOOTHI COMPSDKEHUS, K KOTOPBIM OTHOCSTCS

cinenyrome (akTophl: a) CKOPOCTh JIMHEWHOTO TMEpPEMENIEHUS HUTEBHIHOTO TMPOJIyKTa



(HexoTOpbIE AeTaly pabOTAIOT B YCIOBUSIX NU3MEHSIOUIEICS CKOPOCTH JIMHEHHOTO NMEePEMEIIECHHUS,
HanpuMep, HUTEIPOBOJAHUKH, KOHTAKTHpYIoLue ¢ yTouHoi HuThio craHka CTh); 6) ckopocTb

MOMEPCHHOTI O MEPEMECIICHHA KOHTAKTA 110 IOBCPXHOCTH ACTATIU, B) JIIUTCIBHOCTh KOHTAKTa

Tab6nuua 1

Knaccugukanus pabounx opraoB 1o popmMe HUTEKOHTAKTHUPYIOILEH
MOBEPXHOCTH U NEPUOJANYHOCTH KOHTAKTa MPU CO3/IaHUU JABJICHUS B

KOHTAaKTe IIyTeM Orn0aHusi KpUBOJIMHEHHON MOBEPXHOCTH
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Tabnuma 2
Knaccudukanus HUTENpoBOASIINX JieTallel 0 pOpMe HUTEKOHTAKTUPYIOLIEH
ITIOBEPXHOCTH U MEPUOJAUYHOCTH KOHTAKTA IIPU CO3AAHUM JABJICHUS B KOHTAKTE IIyTEM 3aKMMa

HUTHU MCXKAY ABYMA ITOBCPXHOCTAMU

IlepOAHYHOCTHL KOHTAKTA
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HUTEBUJHBIA MPOAYKT — JA€Tajlb, €CIM KOHTAKT MEPUOJUYECKH IpepbIBaeTcs (IepUoANYECKUi
KOHTaKT C HUTbIO MMEET IulacTuHa TopMo3a ctaHka CTB); r) KpuBU3HA NMOBEPXHOCTU B 30HE
KOHTAaKTa C HUTHIO (T.K. HUTh UMEET MaJIble MOTEPEUHbIE pa3Mephl 10 CPAaBHEHUIO C JJIMHOM, TO
JOTyCKaeTcsi B  HEKOTOPBIX CllydasX IpeHeOperaTb IIMPUHOM KOHTakTa HHUTU C
HUTEIPOBOJAHUKOM M CUMUTaTh €ro JuHEHHbIM. KpuBH3HA MOBEPXHOCTH IO JIMHUU KOHTAKTa
paccuuThIBaeTcsl Mo (GopMmynaM aHATUTUYECKOW F€OMETPUM M MEXaHUKU HUTU [S5 u 1p.]); )
MaTtepual, KpyTrka U JuHeHas mwiotHocTh HUTH [10-18] (MccnenoBanus nu3HalMBaHus neTanen
MPOU3BOJUINCH NIPU BO3JICUCTBUM JIBHSIHOM, XJIOMKOBOW, CUHTETUYECKOW, CTEKIISTHHON MPSHKU.
CeeneHuil 0 ucCClIEOBAaHUM W3HAUIMBAaHUM JETaled IIEPCTSHOW, LIEJIKOBOW W MpsHKaMu U3
IpYyrux MaTepuajoB He OOHapyxkeHo); €) Mmarepuan netanu [10-20 u ap.] (He ynanock
OOHapy)XUTh CBEJCHUH O HCCIEIOBAHUU W3HAIIMBAHUS CKOJIB3AIIEH HHUTHIO COBPEMEHHBIX
CBEPXTBEP/IbIX HAHOMATEPHUAJIOB); ) BUJ U TBEPAOCTb MOKPHITUS MOBEPXHOCTH aetanu [21-31,
33] (me ymanoch OOHApPYXWUTh CBEIACHUN O MCCICIOBAHWM HM3HANIMBAHMS CKOJB3SIICH HUTHIO
MOKPBITUN U3 CBEPXTBEPAbIX HAHOMATEPUAIOB); 3) HAJIMYHE WJIM OTCYTCTBHE CMAa3bIBAIOLINX
BELIECTB B KOHTaKTE (IIPM MOKPOM IMpSCHUU JbHA B KOHTAaKT€ HUTh - HHUTENPOBOJHUK
MPUCYTCTBYET MallepalmoHHas XUAKOCTh) [15, 32], n) HaTsbKeHne HUTEBUAHOTO TpoaykTa [10-
18 m nap.]; K) MIEpOXOBATOCTh TMOBEPXHOCTH neTanu [15 u ap.]; J1) BpalieHHe HUTEBUIHOTO
IIPOJIyKTa BOKPYT CBOEH OCcH (HE yJaloch OOHAPYKUTh CBEJIEHUI O BIMSHUU HA U3HAIIMBaHHUE
JeTaay U HUTH BPaL€HUs] HUTU BOKPYT CBOEH OCH); M) MUKPOT'€OMETPHUSI TIOBEPXHOCTH JIETAIN U
TEKCTUJILHOTO MpPOJYyKTa (HE YJaJIOCh OOHApYKUTh CBEACHUM O BIMSIHUM MHKPOI€OMETPHS
MIOBEPXHOCTH Ha W3HAIIMBAHUE JAETall W HUTH); H) BUJ aOpa3uBa B KoHTakTe [15, 16 u np.]
(paHee ObUIO MMOKAa3aHO, YTO B IMPSKE M3 HATYPaJbHBIX BOJIOKOH NMPUCYTCTBYET aOpa3suB OKHUCU
KpEMHUS, KOTOPbIM MOMAaJaeT B MPSHKY U3 IMOYBHI, CYIIKa MPSKU HOCIE OTOENKM C CHJIMKAT
COJIEpKalIUMH pacTBOPAMHU IMIPUBOIUT K BbINAIEHUIO KPUCTAJIJIOB OKHCH KPEMHUS HA BOJIOKHA; B
MpsDKE U3 CUHTETUYECKUX BOJIOKOH MPHUCYTCTBYET MaTUPYIOIUKA aOpa3uB JABYOKHUCh KPEMHUS; B
NpsDKE M3 CTEKISTHHBIX BOJIOKOH aOpa3uBHOE JAEWCTBHE OKA3bIBAIOT KOHYMKHM CTEKJISIHHBIX
BOJIOKOH); 0) BUOparnus aetanu [36 u Ap.]; M) HEPOBHOTA MPOIyKTa Mo auamerpy [37] u mip.

XoTenoch Obl OTMETUTH CYIIECTBEHHOE BIIMSHUE HAa W3HAIIMBAHUE HUTEIPOBOASIIUX
JeTaneil TakuxX MapaMeTpoB HUTEBUJIHOTO MPOAYKTa Kak HEpOBHOTAa Mo auamerpy [37] u
cojiepaHue abpas3uBa.

BbIBO/IbI
1. OcoGeHHOCTH B3aUMOJEUCTBUS JleTalled U KOHTAKTUPYIOIIET0 ¢ HUMH TEKCTUIHLHOTO
MPOJIyKTa U3Y4YEeHbl HEAOCTATOYHO.
2. OtcyrcTByeT JocTaTo4yHass MHQPOpMAIMs O MCCIEIOBAHUSAX BIMSHHUS HEKOTOPBIX

nmapaMeTpoB B3&I/IMO)ICI710TBI/I$I HUTCITPOBO AAIIUX I[eTaﬂeﬁ C KOHTAaKTHPYIOIIUM C



HUMHW HUTCBUIHBIM IIPOAYKTOM Ha H3HAIIMBAHUC I[eTaHeﬁ U HUCTHPAHUC,
KOHTAaKTHUPYHOIIETO ¢ HUMU HUTCBUAHOTO MaTCpHrala,

- MaTrcpuaia HIJIIN IIOKPBITHA Ac€Taln u3 COBPCMCHHBIX CBCPXTBCPABIX
HaHOMATEPHUAJIOB H TIP.;

- OTHOCHUTCJIBHOI'O JABMIKCHHA B KOHTAKTC, HAIPpUMEP, IIPU BpalllCHUU HUTCBUIAHOI'O
MPOJyKTa BOKPYT CBOEH OCH;

- BU/1a abpa3uBa B KOHTAKTE;

- MUKPOTCOMETPUHN MOBECPXHOCTU ACTAIIN U TCKCTUIBHOI'O IIPOJAYKTA,

- Marepualia HUTEBUIHOTO MPOIYKTA U TIp.
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