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AnHOoTanusA. CTpEMUTENBHOE PAa3BUTHE TEXHOJIOTUN B 21 BEKe OTKPBIBAET HOBBIE BO3MOYKHOCTH IS
pa3pabOTKX U UCIOIH30BAHUS HAYYHO - TEXHUYECKUX CPEICTB U METOJI0B OOHApYKEHUSs, (PUKCAIIU U
U3BATHS CIIEOB sl Harboee 3P hekTHBHOI OOPHOBI C MPECTYITHOCTHIO.

Tpaconorus kak pasjesn KpUMHUHATUCTUYECKONH TEXHUKH 00J1a/1aeT BaKHBIM UHCTPYMEHTaprueM
HEOOXOAMMBIM  JJISi  OCYIIECTBJICHUS  (YHKUMH HIACHTU(UKAMK B  KPUMHUHAIUCTHKE, a
UACHTU(UKAIMS, KaK W3BECTHO, 3aHUMAET LEHTPAIIbHOE MECTO B PACCIICAOBAHUHM M JIOKa3bIBAHUU.
Takum  obOpazom, pa3paboTka W  BHeApeHHE HOBBIX A(O(PEKTUBHBIX HUHCTPYMEHTOB B
KPUMUHAIUCTUYECKON TEXHHUKE MPUBEIET K YIYUIICHUIO KaueCTBa pPacCieI0BaHusI.

KuroueBnble cioBa: Texaonoruu, 3D monenupoBaHue

CeroziHsl CTpEMUTENBHBIMU TENIAMU Pa3BUBAIOTCs TexHoJoruu 3D Monenuposanus. Hanpumep,
3D npuHTEp UCHOB3YIOT B Pa3IMYHBIX cepax: OT MYJbTUIUIMKALUKN 10 MeAUIMHBL. 3D npuntep —
3TO YCTPOMCTBO, KOTOPOE CO3[aeT HM300pakeHHe B TpEéxMepHOM wu3MepeHuu|[2]. 3DmpuHTEephl C
MIOMOUIBI0  TEXHOJOTHM  OBICTPOrO  MPOTOTHIHMPOBAHMUS  BOCHPOM3BOAST  TBEPIAOTEIbHBIE
pOCTpaHCTBEHHbIE 00BEKTHI[3]. M3yunB ombIT ucnoib30BaHud 3d NMPUHTEPOB KPUMHHAIMCTAMH B
CIIA u BenukoOputanuu[4], Ml pelmiiv IpOBECTH SKCIEPUMEHT IO UCMOIb30BaHuI0 3d mpuHTEpa B
TPacoJOruM, B paMKax MPaKTUYECKUX 3aHATUN Mo KpuMuHaiuctuke. Llenpio skcnepumeHTa ObLIO
CpaBHEHHE TEXHOJIOTMM (PUKCAllUM U U3BSATUS CIEJO0B 00YBU C MOMOINBIO THIICA M C MOMOUIbIO 31
MojienpoBaHus (311 ckaHepa U 3 1 IpUHTEPa)

Hepenxo Ha MecTe mpecTyIUIeHHsl OCTAOTCs cieabl HOr(oOyBH) UeIOBEKa, CBOEBPEMEHHOE
oOHapyXeHHE IMpaBWIbHOE U3BATHE TaKOro clieJa HMMEET Ba)XHOE€ 3HAYEHHE B PACKPBITUU
npectymieHrsa. C MOMOIIBI0 M3BATOrO Clie]a BO3MOXHO ClIeNaTh MPEINONIOKEHUs O IOoJe, POcTe,
BO3pacTe, Bece, (PU3HOIOTUYECKHX OCOOCHHOCTSAX IOJO3PEBAEMOro, HWACHTHU(PHUIUPOBATh €ro
HOTH(00YBB) ¢ U3BATHIM ciieqoM. OCTaBIEHHBIN Clie] XPYIOK MMO3TOMY HYXJAeTcsl B MPAaBUIBHOM U
OBICTPOM U3BATUH, MOITOMY €ro NPUHATO cHayana QororpagupoBats. Ilo BO3MOXKHO cren
HEO0OXOJIMMO U3BSITh BMECTE C MPEIMETOM, Ha KOTOPOM OH OCTaBJEH, HO TaK Kak B OOJBIIMHCTBE
CJIy4aeB 3TO HEBO3MOXKHO, IIPUHATO UCIIOJIB30BAaTh U3TOTOBJIEHUE CIIENKA ClIEa.

@opMbl HM3TOTOBJIEHBI U3 OOBEMHBIX CIEA0B O0yBU. TpaauIlMOHHBIM BELIECTBOM JUIS
IIPOM3BOJICTBA OTJIMBOK M3 CIEIOB OOYBU SIBJISETCS pacTBOp TMIICA, TOYHEE BOAHAs CYCIECH3US

MEJUIIMHCKOTO THUIICOBOTO MOpoinka. B Tex ciaydasx, korja oObEeMHBIN CJE/ 3amoHsIeTCS BOAOU, B



HEro HaJIMBAIOT MOPOIIKOOOPAa3HBIN THUIIC, U PACTBOP TOTOBSAT Kak Obl BHYTPH JOPOXKKH (0OBEMHBIN
metoxn). Ecim Ha mOpOXKKEe Maio BOJBI, MCIOJB3YeTCS KOMOMHHMPOBAHHBIA METON, COUYETAIOIIUI
00BEMHYIO U )KHUIKYIO CTAJHUU, KOT/Ia PaCTBOP 100aBIsIETCsl K TPOTIE.

B mpecc-popme st mpodHOCTH apmaTypa JOJDKHA ObITh pa3MelleHa (HampuMmep, 4acTb
JIePEBSIHHOM TMOJIOCHI, HEMHOTO MEHBIIIE TPACCHI), K KOTOPOU MPUKPEIJICHA HUTh JJI METKU.

KoHkpeTHbIM MeTOIOM (prKcauu 0ObEMHBIX CIIeJ0B OOYBH SBISETCS MPOMUTAHUE MOYBHI 110
NEPUMETPY JTOPOKKH KJEsIMU (MEPXJIOPBUHMWIIOBBIA PacTBOp, KIEPUK-CUJIMKATHBIM K€ W T. I.).
[Tocrne 3akanku MOYBY yJANSIIOT CJIEAOM U YIIAKOBBIBAIOT B KOPOOKY.

Kpennienne u ynaneHue OOBEMHBIX CIIeZIOB OOYBHM 4YacTO CBSI3aHO C OMNACHOCTBIO HX
MOBPEXKICHMSI, €CIM OHU OCTaBJIEHbl B PBIXJIBIX TOHKOJUCIEPCHBIX Marepuanax (IEecoK, MyKa,
MBUIEBOM CJIOM, IIEMEHT U T. 11.). B Takux ciy4yasx MOBEpPXHOCTh TPEKOB MPEABAPHUTEIILHO YCUJICHA.
Hanpumep, ucnonb3yst pacnbuidteib, 00Jako oOpazyeTcs M3 caMbIX MalleHbKHUX Kalleldb PacTBOpA,
KOTOpBIE JIOJDKHBI OCElaTh BHYTPU TpPEKa U YKPEIUIATH €ro. XOpOoIIHe Pe3yNbTaThl MOTYYEHBI C
HCII0JIb30BAaHNEM KOCMETHUYECKHUX JIAKOB Il BOJIOC B @3p030JIbHOM YIAKOBKE JUISI TUX LIEEH.

Jlisi TOBEPXHOCTHBIX CIIEJIOB MBUIM MM CJEN0B, HANJEHHBIX C IOMOIIBIO IOPOLIKOB,
UCIOJIB3YIOTCS CIIEIYIOIINE METO/IbI YAaICHUSI:

- KONMPOBAHUE Cllela Ha JaKTHJIOCKONMYECKYI0 IUJICHKY, YBIaXHEHHYI (oTobymary,
00paboTaHHYIO0 TOHKOIUCTIEPCHOM aOpa3uBHOM pe3MHOM

- oTclieKnBaHue 00paboTku 2-3% pacTBopa MmojmMepa B JETy4eM OPraHMUEeCKOM PacTBOPUTEIE.
OTH BelecTBa HAHOCST C IMOMOIIBIO PACIIBUTUTENS Ha OOBEKT - HOCUTENb U MOCe UCTapeHUs
pacTBOpuTeNss Ha 00bEKTe 00pa3yeTcs AJIacTHYHAas IJIEHKA, B KOTOPYIO BKIIOUEH CIEIAINN
Marepuait. IToT MeToa 3GHEKTUBEH s YAAJICHHS CJIEI0B MOPOIIKOOOPA3HBIX BEIIECTB WU
KpPOBH.

- 3NIeKTpocTaTndeckuil Metoa. OH Takke MCHONb3yeTcs i (UKCALMU CJIEAO0B, OCTABJICHHBIX
IBUIBHBIMH U TPSA3HBIMH M1OI0IIBAMU 00YBH Ha KOBPAX M TKAHBIX HAIOJIBHBIX MOKPBITUSAX. DTH
JIOPOKKH TOKPBITHl CHENUAIbHOM METAJNIM3UPOBAHHOM IUIACTMHOW, pa3Mepbl KOTOPOU
HEMHOTO TMPEBBIIAIOT IJI0MAAb. Uepe3 MIeHKY MOJaeTcsl HaNpsKeHHE IMOCTOSHHOTO TOKa /10
HanpsbkeHus 10 10 000 BoabT. B pesyinbrare yacTuisl, oOpasyrolie ciiell, IepeHocsTcs Ha
HVKHIOIO TOBEPXHOCTD TUIEHKH.

Hcxons w3 pe3ynbTaToB NPOBEPKU cjela CJeloB, ClenoBaTellb, ¢ MOMOUIbIO SKClepTa-
CyIeOHOro 3KCrepTa, MOXKET CJeaTh NMpeABapUTEIbHbIE BHIBOIBI O MIPOIIOM, €r0 00YBH, a TaKkke 00
00CTOSITETLCTBAX COOBITHSL.

B oTHOImIEHNN 00yBH yCTAaHOBIIEHBI: €€ pa3Mep; AW3aiiH HIKHEH 4acTH OOyBHU (HaJIMYUE MU
OTCYTCTBHE TIATKH); MY>KCKasi OOyBb WJIM JKEHCKass 00yBb; CTENEeHb M3HOca ero nHa; OcoOeHHOCTH,

KOTOpbI€ MHINBUAYAIU3UPYIOT KOHKPETHBII 00pasel (MoBpexkaeHue, Cliebl pEeMOHTa U T. 11.).



[Io OTHOIIEHHIO K YENIOBEKY OINpeAeseTcsi: €ro pocT (M3 COOTHOLIEHHUS pe3yJbTaToOB
U3MEpEHUsl JJIMHBl 1IaroB M JUIMHBL IIOJOUIBBI); XAapAaKTEPUCTUKU Maplia, IOATBEP KIAroas
npodeccuto (MUPOKOE PACIONIOKEHUE HOT - MOPSK, Yroll IOBOPOTa HOT, mpuOmmkaronmiics 90 © -
TaHIOp KJIACCHYECKOro Oayera): aHOMaJ K OMOPHO-ABUIaTEILHOTO anapar U HEKOTOPhIE MOPAKEHHS
LEHTPAJbHOW HEPBHOMW CHCTEMBbI, a TaKXe OTCYTCTBHE KOOPAMHAIMU [0 JPYIHUM IpPUYUHAM
(anmkorosbpHasi MJIM HAPKOTUYECKasi MHTOKCHUKALINS).

B oTHOmIEeHnn 00CTOATENBCTB MHIMICHTa MOKHO OMPEICTUTh: KOJUYECTBO JIOJCH, KOTOPHIE
ObUTM Ha MECTEe MPOUCIIECTBUS; HAPaBJICHUE IBUKEHUS BAOJIb KXKIOT0 U3 CIIE0B; MECTAa OCTAHOBOK;
COOTBETCTBHE HANpPABJICHUS JIBUKEHHUS OPUEHTAIMH OTIENbHBIX JOPOKEK (BO3MOXKHOCTH XOIbOBI
«HAa3a11»); CKOPOCTh ABMKEHHUS (X060a, O€r); ,bUIN JIH IePSHECCHBI TPABUTAIIMH U T. .

B HacTosiiiee BpeMs HCIOJIB3YETCSl JIOBOJIBHO CJOXKHBIM M JIOJTUH TNPOLIECC M3TOTOBJICHUS
ClIellKa cliefa, K MPUMEPY THICOBBIM CIENOK, MHUHYCHl JIaHHOTO METOJa BBIPAXKAIOTCS B J0JITOM
MPUTOTOBIICHUM W CYIIKE THUIICAa, HEOOXOIMMOCTH TIIATEIbHONW TMOJArOTOBKU Ccliea K U3BATHUIO
(ynasneHue pa3jauMyHOIO pojia Mycopa CO Cjella), TMIICOBBIM CIIENOK JIEFKO pa3pyllaeM, CIEHNOK He
BCEI'/1a MOKET OTPa3UTh BEPHYIO KapTUHY CIIE/A.

C pa3BUTHEM COBPEMEHHBIX TEXHOJIOTMI TakMX KakK 3] MOJEIMPOBAHHME W 3] Me4arh, CTAJIO
BO3MOXKHO OoJjiee ObICTpO€ M TOYHOE H3BSATHE CJella, JaHHbIE BO3MOYKHOCTH YK€ NPUMEHSIOTCS B
3apyOeXHBIX CTpaHax. 31 TEXHOJOTMHM U3BATUSA M (ukcanuu oOieryar pabOTy KpUMHMHAIUCTa Ha
MECTE€ MpPECTYIUIEHHS, TaK KaK YBEJIMYUTCS CKOPOCTh MPOBEACHUS DPAOOT, HU3BATHIA OTIEYATOK
MOJTHOCThIO OyleT coBHajaTh C OCTABICHHBIM, TaKk Kak 3J1 CKaHep 00JIaaeT BBICOKOW TOYHOCTh
u3MepeHus, cien OyzaeT 3adUKCUpOBaH B LU(GPOBOM BapHaHTE, YTO IO3BOJUT OBICTPO MPOBECTH
KOMITBIOTEPU3UPOBAHHOE CpPAaBHEHUE OTIIEYATKOB. 37 CKaHEp 00JaJaeT CUJIbHBIM INPUOIMKEHUEM,
[I03TOMY B TEOPUHU UM BO3MOXHO CHAThH OTIIEYATOK [TOTAa-’)KUPOBOTO ClIeS]a PYK.

[lenbro 3KCHEpUMEHTA SIBJISIETCS CPABHEHHME TEXHOJIOTMM 37 MOAEIUPOBAaHUA U 31 Me4aTH ¢

IMPUMCHACMBIMHA B HACTOAIICC BPpEMSI CIIoco0aMu U3bATHS CJIICOOB HOI‘(O6YBI/I) YCJI0BCKa.
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