HHHO@CZI/;MOHHble mexHojiocuu 6
MEKCMUIbHOU U 1e2KOU npomvluiiieHHocmu

Hanuumne B TKaHU FOPU3OHTAIBHBIX MOJOC PA3IUYHON IIIOTHOCTU HE CHOPAT C MPOJOJLHBIMU
I[BETHBIMU BEPTUKAJIHHBIMH ITOJIOCAMH, & HA000POT yCUIMBAIOT 3(P(HEKT JETKOCTH, BO3IYIIHOCTH.
ITopThepHast TKaHb MOXET OBITh UCTIOIH30BAHA B MHTEPHEPAX PA3TUIHBIX CTHIICH.
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Pedepar. Cospemennniti npoyecc npoekmuposarusi o0excovl He 00X00umcs 6e3 npumepox
HAMypHuIX 00pasyos 01 npoeepku Kawecmsa nocaoku. Llleeiinvie npeonpusmusi 6binycKarom
00ex#coy, NPOCMPAHCMBEHHAS (POPMA KOMOPOU PaACCUUMAHA NO NAPAMEMPAM PABHOBECHBIX (hucyp
munogo2o menocioxcenus. Ilpu 3nauumenvHom anmponomempuieckom HecoOmeemcmeuu usoe-
JUU MUNOBLIX KOHCMPYKYULL NOMpeOdUumenu 8blHyHcOeHbl 00pauamsvcs K yCiy2am Manisblx npeonpu-
amuil 015 YCmpanerus 0ehekmos nocaoku nepekpoem Uil 3a U320mosieHuem Mooelu, aHaio02ut-
HOU NPOMbILUTIEHHOMY 00pa3yy. [JnumenrsHocmy npoyecca u320mogneHus u3oeauil Ha Maiom npeo-
ApUAMUYU  YBeIUudU8aemcs nponopYUOHAIbHO YCIOHCHEHUIO NPOCMPAHCMEEHHOU KOH@uaypayuu
mena KiueHma. B cmamve npedcmasnen UHHOBAYUOHHDLIL CNOCOO MOOEPHU3AYUU NOBEPXHOCU
MUNOBLIX MAHEKEHO8, NO3GOJAIOWUL 3HAYUMENIbHO COKPAMUMb KOIUYECME0 U ONUMeIbHOCb
NPUMEpoK npoekmupyemulx mooenei 00edxcobl na gueypax. Hayunas nosusna mexnonocuu moou-
Quxayuu mpexmepHol Gopmbl MUNOBLIX MAHEKEHO8 CHEMHbIMU HAKAAOKAMU, UMUMUPYIOWUMU
menociodcenue UHOUBUOYATbHLIX ueyp, 3auuwena namenmamu Poccutickoil @edepayuu.

Ha pa3BuTHe COBpEeMEHHOTO MPOM3BOICTBA TOBAPOB HAPOJHOTO TMOTPEOJICHNS OKa3bIBAET BIIH-
sHue MozaepHu3anus. [lIBeliHble IpeANPHUATHS OCHAIAIOT HOBBIM TPOU3BOICTBEHHBIM 000pY10Ba-
HHEM, IU(PPOBBIMU TEXHOJOTUSMH, TTO3BOJISIIONIMME 3HAYUTEIBHO YCKOPUTH UKJI KOHCTPYKTOP-
CKO-TE€XHOJIOTHYECKHX paboT. OHAKO OCOOCHHOCTHIO M3TOTOBJICHUS OJCHK/IBI SBISETCS MPOEKTHU-
poBaHHe 00BEKTa C HECTAOMIBHOW MOBEPXHOCTHIO [1], TpexmepHas koHduUryparus KOTOpoit 3aBu-
cutT oT GOopMbI Telia YesioBeka [2], MoBeCHUs B TPOCTPAHCTBE ITakeTa MatepuainoB usnenus [3] u
(dopmooOpasyrommx KOHCTpyKuui [4], oT ammiuTyabl aBrKeHui cyobekta [5]. CoBpemeHHBIE
NOTpeOUTEH MOTHON OJIEKIbI TPEeOOBATENBHBI HE TOIBKO K JIM3aiHYy MOJIEITH, HO U K KAQUeCTBY e
W3TOTOBJICHUS, TPOSBISIIOIIEMYCsI B TOcajike. [IpennpusiTis, U3roTaBIMBaOININe OJICKIy, HE MO-
TYT Y4€CTh B IPOMBIIUICHHBIX MAPTHAX MIMPOKOTO aHTPOINOMETPHUUECKOTO pa3zHOOOpas3us Hacene-
HUA [6], ¥ BBIHYKIICHBI BBIITYCKaTh HA PHIHOK M3/IEJIHs, CIIPOSKTUPOBAHHBIE 10 NapamMeTpaM THUIIO-
BbIX ¢uryp [7]. TIporpeccuBHO# MpU3HAHA TEXHOJIOTHS MPOMBIIIICHHOTO H3TOTOBICHHS H3IEIUii
C BBICOKMM aHTPOIIOMETPHYECKHM COOTBETCTBHEM MHAMBHUIYAJIILHOMY TelocioxeHuto. [Ipu stom
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B IPOM3BOACTBEHHBIM IIUKJI BKJIIOYAIOT MO3TAMHYIO MIPOPa0OTKY KOHCTPYKIHMU H3/AeiHs Ha (QuUry-
pBI KIIMEHTOB B x0ze npuMepok [8]. s ycoBepIieHCTBOBaHUS TOTO IMpolecca Ha Kadeape xy-
JI0’KECTBEHHOI'0 MOJICTIUPOBAHUSA, KOHCTPYUPOBAHHS U TEXHOJIOTMM IIBEHHBIX n3aenuil PI'Y um.
A.H. Kocpirnna pazpaboTaHbl ¥ anpoOUpoBaHbl MOJIE3HBIE MOJICTH — CheMHbIE HAKJIAJAKH HA THITO-
BBl MaHEKEHbI, IMUTHPYIOIINE pa3HooOpa3Hble MO KOH(PUIYypaluu MOBEPXHOCTH WHAWBUAYalb-
HbIX ¢uryp. [lpumeHeHne cbeMHBIX HAKIaIOK MO3BOJIUT COKPATHTh KOJIMYECTBO MPUMEPOK HIIN
BOBCE HCKIIIOYMTH IPUCYTCTBUE KJIMEHTA Ha mpou3BoacTBe. [Ipu 3TOM KadecTBO MOCAAKH MPOEK-
TUPYEMOM 0116l IPOTHO3UPYETCS KaK CTAOMIBHO BBICOKOE.

[Momck mpocTpancTBeHHONH (opMBI W pa3paboTKa KOHCTPYKTHBHOTO pEIICHUS ChEMHOU
HaKJIaJK{ Ha MAaHEKEH BBIMOJIHAJIMCH HA OCHOBE COIIOCTABICHUS TPEXMEPHBIX BUPTYaJIbHBIX 00pa-
30B [9] TMIIOBOTO MaHEeKeHa M UHIMBUAYaIbHOW (Uryphl (puc. 1 a, 6, 6), TONTy4eHHBIX CKAHUPOBa-
HHEM CTaI[MOHAPHBIM M MOPTAaTUBHBIM 00opynoBanueM [10]. [IpocTpaHcTBEHHOE TO3UIIMOHUPOBA-
HUE BUPTYaJbHBIX (PUI'Yp MO3BOJISET MCCIEAOBATH B CPABHEHUU C THIIOBBIM BCE OTIMUYUTEIIbHBIC
0COOEHHOCTH TENOCIOKEHNSI U OCAaHKH MHIUBHUIYalTbHBIX (QUTYp M ONpPEJCTUTh BEIMYUHBI MPO-
CTPaHCTBEHHBIX 3a30pPOB MEXKIY MOBEPXHOCTSIMH JIBYX (DUTYp Ha OCHOBHBIX U JOMOJHHUTEIBHBIX
ypoBHsX (puc. 1 2). YCTaHOBIEHO, YTO NMPH M3TOTOBICHUH HAKIAAKH MPOIECC BHIOOpPA THIIOBOTO
MaHEKeHa, He00X0IUMOro Uil (POPMHUPOBAHUS KOHCTPYKTHUBHOTO PELICHUSI €€ BHYTPEHHErO CIIOS
(puc. 1 0), He uneHTHueH noadopy TunoBor ¢urypsl [6]. [Ipu Takux 0COOEHHOCTSX OCAHKU WH-
TUBUIYAIBHON (QUTypHI, KaK U30BITOUHBINA KH(O3 HITH JIOP03, BO3MOXKEH IMOAO0p THIIOBOTO MaHe-
KEHa Ha JiBa pa3Mepa/pocta MeHble. KOHCTpYKTHBHOE pelleHHe BHEUIHEH OOOJOYKH HaKJIAAKH
(puc. 1 e) BBHAY BBICOKOH IUIOTHOCTH €€ MpPWIETaHUs! 3aBUCUT OT KOH(QUTypalMu MEpPeJHEro H
CIMHHOTO KOHTYPOB WHIMBHIYalbHOW (QUTYpHI, TIPHU 3TOM JKENATEIFHO HAIWYHUE TMOMEPEYHOTO
YJICHECHHS Ha YPOBHE TAIUHM M HECKOJNBKUX MPOAOJbHBIX [11]. TIpaBHIBHOCTE MPOCTPAHCTBEHHOM
KOH(UIYypaLuy BHELIHETO CJIOSI KOPPEKTHpyeTcs mpuMepkamu. Hammume y cbhbeMHON HakJIaaKu
MakeToB pykK (puc. 1 o, 3) MO3BOJISET MPOBOJUTH MPUMEPKH OACKIbI ¢ pykaBamu [12]. CremHbIe
HAKJIaJKHd MOTYT OBITh HCIIOJIb30BaHbI IPU UCCIEIOBAHUM ITUHAMUYECKUX MapaMeTpOB MPOEKTHU-
pyeMoi oleXbl, TAK KaK HAJIMYKE 3JIACTUYHOH JIACTOBHLBI 10 BHYTPEHHEMY KOHTYPY MakeTa py-
Ku (puc. 1 ©) Mo3BOJIICT UMUTHPOBATH KOMIUICKC OBITOBBIX BIKCHUIT YeTOBEKA.
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Pucynoxk 1 — Mnmroctpartius rporecca NpoeKTHPOBAaHUS ChbEMHOM HaKJIaIKK Ha MaHEKEeH, UMUTH-
pyrolieil TOBEPXHOCTH Tella HHANBUIYAILHOU (DUTYPBI: @ — BUJI CIIEpEIN MO3UIIHOHUPOBAHHS BUP-
TyaJbHBIX 00pa30B TUIIOBOW M MHAWBUAYAIBLHOH GUryp; 6 — BUJ COOKY MO3UIIMOHUPOBAHMS BUP-
TyaJIbHBIX 00pa30B TUTIOBOW M WHAWBUAYAILHON (QUTYD; 6 — BUJI C3a/I1 TIO3UITHOHUPOBAHUSI BUP-
TyaJbHBIX 00pa30B TUIIOBOH M HHAWBUAYAIBLHON (QUTYD; 2 — ONpeAeIeHUE IPOCTPAHCTBEHHBIX 3a-
30pOB 10 BUAY COOKY; O — BHYTPEHHHI CJIOH HAKJIAAKH; € — BHELIHUN CIIONW HAKIIAIKU; )¢ — BUJL
criepe Iy CheMHON HaKIa K1 C MaKeTaMHU PYK; 3 — BUJI C3311 CheMHOM HAKIJIQJKU C MaKeTaMH PYK,
1 — BUJI JTACTOBUILIBI

|

3 u

VcraHoBNIeHA 11€1€CO00PAa3HOCTh MPHUMEHEHUs] CheMHBIX HAKJIAIOK JUIS HCCIEAOBAHUS IIPO-
CTPaHCTBEHHOH KOH(MUTYpaIMK U ONpe/IeieHUs] KOHCTPYKTHBHBIX MapaMeTPOB CIOXKHBIX MOJICIEH
C MPUMEHEHHEM KOHTAaKTHOro mHcTpyMeHTapus [13], xorma HeoOX0qMMO HaTMYHE OMOPHBIX I10-
BepxHOCTeH pasnuuHoit Gopmbl [14]. TIpousBoacTBeHHAs armpodaiys B YCIOBHUSIX Majoro mpej-
MpUSTHA NT0Ka3aja, YTO MIPUMEHEHUE ChEMHBIX HaKJaJI0K, MMUTHPYIOLUX TEIOCI0KEHNE HHANBH-
IOyaJIbHBIX (UTYP, CIIOCOOCTBYET YIIYULICHUIO SMOLIMOHAIBHOTO KOHTaKTa KJIMEHTOB M IepcoHalia
(bUpMBI, TaK KaK CHIKAETCS JUIUTEIHHOCTh MPUMEPOK, U BO3MOKHA TEPEOPUEHTAINS HEKOTOPHIX
BHJIOB IPUMEPOK U3AETHS C YETOBEKA HA MAHEKEHE C HAKJIaIKOH.
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