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3D-OPYXWUE U NPOBJIEMbI EITO 3KCIMNEPTHOIO UCCJIEOOBAHUA

A. B. OpdaH

FOxHo-Yparnbckuli e2ocydapcmeeHHbIl yHusepcumem, 2. YensbuHck

HccnenoBaHbl OCHOBHBIE BONIPOCHI METOJUKH MPOU3BOACTBA OAJUIMCTHUECKON IKC-
MIEPTHU3bI B CBETE MOSBICHUS M3JEINH KOHCTPYKTHBHO CXOKHX C OTHECTPENBHBIM OpY-
KHEM, M3TOTOBJIEHHBIX N0 TexHomnoruu 3D. IIpoaHann3upoBaHbl OCHOBHBIE KPUTEPHH
OTHECEHHS OOBEKTOB HM3TOTOBJICHHBIX IO JAHHOH TEXHOJOTHMH K KaTeTOPHU OTHe-
CTPENBHOTO OpYXusl. JlaHbI peKOMEHAAIINH TIPOBEICHNS SKCIEPTHBIX HCCIECAOBAHUH, B
JaCTHOCTH IPH YCTAHOBIECHUH COBOKYITHOCTH NPHU3HAKOB HA/ICXKHOCTH. B craThe mpen-
CTaBJIEHbl OCHOBHBIE JTalbl TEXHOJOTMH M3TOTOBJICHHS HU3AEIHH C HCNOJIb30BaHUEM

npunrepa 3D.

Knrwouesvie cnosa: npunmep 3D, b6annucmuxa, ocnecmpenshoe opysicue, opy-
JHCEUHOCMb, 0ZHECMPETbHOCMY, HAOEHCHOCHb, DANIAUCMUYECKaAs CYOednas IKcnep-

mus3a.

CerofHsIHUA BEK — STO MNPOrPECCHUBHBIC
TEXHOJOI'mu U1 NHHOBAaIlUU. HoBrie COBpPEMCHHBIC
TCEXHUYCCKUE CPCACTBA MW TEXHOJIOTMMU HUX HC-
MOJTE30BAHUS TIOSBIAIOTCS C TaKOH OBICTPOTOH,
YTO OOIIECTBO HE MTO3BOJISIET AAaTh UM OLICHKY U B
MEPBYIO0 OYepe/b B CBOMX e MHTepecax. Takue
HOBBIE TEXHOJIOTUH U MHHOBAIMH BBI3BIBAIOT I10-
BBILICHHBIA MHTEPEC M HIMPOKO HCHONB3YIOTCS B
Pa3IMYHBIX OTpacisIX IpoMbliuieHHOCTH. [Ipen-
CTaBUTEJIEM TaKOTO TEXHOJIOTMYECKOTO Mporpec-
ca sBiserca 3D-npuntep. OH ceroans MOIyJis-
pEH 3a cueT CBOMCTBEHHOH eMy YHUBEpCaJIbHO-
CTH ucmnonb30BaHus. CHEKTp ero MpHUMEHEHUs
OYCHb IIMPOK, HAUYWMHAs OT CO3AAHUS MPOCTEH-
IIMX WIPYLIEK, N€YaTH MAaKETOB 3IaHHMH, CIIOXK-
HBIX TEXHUYECKHUX CHUCTEM M 3aKaHYMBas CO3J1a-
HUEM B3PBIBHBIX YCTPOMICTB, OPY>KHUS U T.II.

HecmoTpst Ha TO, 4TO MHOTHE HPOTPECCHB-
HBbIEe pa3paboTKH B TEXHOJOTUSX [3] ciyxaT To-
My, YTOOBI JIFOAU I10JIB30BAJIMCh UMHU JISI CBOUX
Onar, cpean HUX HEMajo U TaKHX, KOTOpbIE MO-
TyT OBITH HMCIIOJB30BaHbI MPOTHUB 3aIIMIIAEMBIX
3aKOHOM OOIIECTBEHHBIX HWHTepecoB. Hambomee
SAPKUM TIPHUMEPOM SIBIISIETCA W3TOTOBJICHUE OTHE-
CTPEJIBHOTO OPYXKUSI C HCHOJIBb30BAaHHEM COBpE-
MEHHOTO TIeYaTaroliero ycrpoiicrea B Qopmare
3D. KpuMHHATUCTHYECKOTO HWCCIEAOBAHUS U
Jlauu MpaBOBOI OLEHKH TPeOyIOT OUY€Hb MHOTHE
BOTIPOCHI, CBSI3aHHBIE C TAKUM 00pPa3oM H3TOTOB-
JIEHHOTO OpYXHs (Croco® HM3rOTOBIEHUS, BO3-
MOYKHOCTh HMJCHTU(QHKALUU 1O clieaM Ha CHa-
psnax u zp.).

KopoTko 0 camMOM HMHCTpyMEHTE, KOTOPBIH
UCIONB3yeTCA JUIsl W3TOTOBJIEHUS H3y4aeMOro
OpYXKUS.

B ocHoBy pabGoter mpuaTepa 3D OGepercs
uudpoBast MOJIeNb (MK YepTeX), KOTOpasi IOTOM
BOILIOIIAETCS] B CBOIO TOUYHYIO PEATbHYIO KOIHIO
(B macmrabe wnm 1:1). IlomoOHBIe ycTpolicTBa
BCTPEYAIOTCS Pa3sHOM MOLIHOCTH M KOMIUIEKTa-
UM, B IOMAIITHUX U TPOMBILIICHHBIX BAPUAHTAX.

Ecan paccmaTpuBaTh HOMalIHUM BapUaHT,
TO Ha CErOAHSIIHUI NIeHb ObITOBas 3D-medath B
OCHOBHOM TIPUBJIEKAaeT BHUMaHHE SHTY3HACTOB U
mobureneii. 3D-npUHTEpBl UCTONB3YIOTCS AJIS
nedaTy padoTaOMKX MEXaHMYECKHX YacoB, pas-
JIUYHBIX HIECTEPEHOK, YKpaIleHHH W IpOUero.
Tak ke 3D-medars COy>KUT IS CO3TaHUS KPIOY-
KOB, IBEPHBIX PYY€K, U T.1I.

[Ipombinuiennsle 3D-IpUHTEPHl UCIIONB3Y-
FOTCSL JUIsl OBICTPOT'O MPOTOTUIIMPOBAHUS C Hada-
na 1980-x rr. Kak mpaBmiio, 3T0 ITOCTaTOYHO
KpYIHOra0apuTHbIE YCTAHOBKH, HCIIOJIB3YIOIIUE
MIOPOIIKOBbIE METAJJIbl, TeCYyaHbleé CMECH, IuIa-
cTuku U Oymary. IlomoOHbIe ycTpolicTBa 3auac-
TYI0 IPUMEHSIOTCSI YHUBEPCUTETAMH M KOMMeEp-
YECKMMHU KOMIIaHUSAMH.

IIpousBoACTBO M3JENUI U MOJENEH B pas-
JUYHBIX MacmTabax Ha 3D-mpuHTEepax Mpoucxo-
IUT JIOCTaTO4HO ObICTpO. MaTepHaibl, HUCIIOJb-
3yeMble JUT 1e4aTtd 00bekToB Ha 3D-npuHTepax,
— 3TO, Kak IMpaBWJIO, KOMIAyHJHbIE CHHTETHYE-
ckue cmecu: «ABS», «PLA», «PET», «PETT»,
«HIPS», «PVA», «Hetinon» u ap.

Texnomorus 3D-medaT TPEnCTaBIsSET CO-
00l XOpOIIO CIUTAHUPOBAHHBIA M TOJATOTOBJICH-
HBIA TIpollecC TNpeoOpa3oBaHUsl BHUPTYAIBHBIX
Mojienielt B puzuyeckue oOwbekThl. [Iporecc 3D-
[I€9aTH COCTOMT U3 CIEAYIOUIUX ITAIOB!

1) co3nanue UQpPOBOI MOJIENH;
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2) skcnopt 3D moxenu B STL-popmar;

3) renepupoBanue G-Kona;

4) noaroroBka 3D-npuHTeEpa K padore;

5) meyats 3D-00BeKTa;

6) duammTHAS 00paboTka 0ObeKTa [5].

[Ipu uccnenoBaHuM OPYKHsl, H3TOTOBJICHHO-
ro Ha 3D-npuHTepe, Npexae BCEro BO3HUKAET
BOIIPOC 00 OIIEHKH CITOCO0a M3TOTOBJICHUS TaKO-
ro opyxwusi. COBEpIIEHHO TOYHO MOYKHO CKa3aTh,
YTO B HACTOSIIEEC BPEMsI OTCYTCTBYET CTaHIAPT-
Hasl TEXHUYECKas JOKYMEHTalWs JINIEH3UPOBaH-
HOTO TIPEIIPUATHS, KOTOPOE CO3JAET U MOXKET
CO3/1aBaTh OTHECTPEIbHOE OPY)KHE C HCIOJB30-
BaHueM TexHosiorudi 3D-mpunrtepa [8]. WMubop-
MaIusi, IMEIOIIasiCs B TIIOOATLHON CETH, KpaifHe
HE JI0CTaTOYHA JUIA MTOJIHOTO MTPOU3BOACTBEHHOTO
IUKJIa U3TOTOBJICHHUA U KOHTPOJIA Ka4€CTBa TaKO-
T0 OrHeCTpensHOro opyxus. Mcxons xoTs Obl U3
3TOTO MOKHO YTBEpXKJaTh, YTO HAHHOE OTHE-
CTpENIbHOE OpYXKHE MOXKET OBITh OTHECEHO K
OpPYXXHUIO, HU3rOTOBJICHHOMY CaMOCJIbHBIM CIIO-
co0oM, C TIOCTIeYIOIIEeH MPaBOBON OIEHKOU Bce-
o aAcsaHuA CY6BCKT3, BBIINIOJTHUBHICTO TAaKOE€ OI-
HECTpeNbHOE OPYKHUE.

OcHOBHOH TPOOJIEMO, KOTOPYHO HE00X0-
JUMO PEIIUTh B TIPOIECCE HCCIEAOBAHUS OpY-
KHs1, BBIIIOJJHCHHOT'O C HMCIIOJIB30BAHHMEM TCXHO-
soruii npunTepa 3D, siBNsieTCs pelieHre Bompoca
00 OTHECEHUH HCCIEeNyeMOro O0BheKTa K KaTero-
PHUU OTHECTPENIBHOTO OpyKus. B cooTBeTcTBUU C
TEOopHel B KaXXI0M KOHKPETHOM JK3EMILISIPE HC-
cleryeMoro oOBeKTa, W3TOTOBIEHHOTO TaKUM
Croco0oM, CIIeJlyeT YCTaHOBUTH HEOOXOIMMBIit
KOMIUIEKC TPHU3HAKOB, ITO3BOJISIOMIMN PEIInTh
JaHHBIN Bompoc [2].

OOBEKT WCCIIEOBaHUS JOJDKEH IPECIeo-
BaTh MOpaXEHWE IeJIH M TpU STOM 00JanaTh
JIOCTATOYHOW TOpaXkaromield CIioCOOHOCTRIO CHA-
psina, 9TO W SIBISETCS OJHUM HM3 OCHOBHBIX IPH-
3HAKOB — OPYKEHHOCTb.

Kpowme 3T0Or0, 00BEKT HcCeI0BaHus JOIKEH
JlaBaTh BO3MOXKHOCTh METaHHS CHapsja, 3a CUeT
MOJTy4€HHOW 3HEPTHU Ta30B, CO3JAIOIINXCS MPH
Cropanuy 1mopoxa WJIh €ro 3aMCHHUTCJIA, YTO U
oOpa3yeT Apyroii OCHOBHOW MpPH3HAK — OTHe-
CTpeNIbHOCTh. Ecnu 0 Takux 00BEeKTaX TOBOPHUTH
Kak 00 OTHECTPEeNbHOM OPYXXHH, TO B HUX JOJIK-
HBI OBITh YacTH W JeTalu yKa3zaHHble B Dee-
pansHOM 3akoHe oT 13 gexaOps 1996 r. Ne 150-
®3 «O06 opyxum», a IMEHHO: CTBOJI, 3aTBOD, Oa-
pabaH, paMKa, CTBOJIbHAsI KOPOOKa.

OOuieHayyHBIM METOJOM CPaBHEHUS YacTer
OpPYXHS, H3TOTOBIEHHOTO C HCIOJIb30BaHUEM
npuaTepa 3D, ¢ omHMcaHWEM W WIIIIOCTPALUSMHU

yacTell OrHECTPEIBHOIO OPY’KHUSI IPOMBIILIIIEHHO-
ro usrorosiieHus B coorBercTBuu ¢ ' OCT, Tex-
HUYECKUMH YCJIOBUSIMH M T.II. yCTaHABIMBAETCS,
4YTO BC€ HEOOXOIMMBIE YacTH, yKa3aHHBIC B 3a-
KOHE, IPUCYTCTBYIOT. KOHEUHO, OHU MOTYT OBITH
CBOEOOpAa3Hbl MO B3aWMOJCHUCTBHIO, KPETJICHHIO
U T.II., OHAKO OHM JTOJDKHBI MMETHCS B HAJTMUUH
U COEIUHATHCS ISl B3aUMOJEHCTBUSL.

Buaumo, BaXHO He NMPOCTO HAJIMYHUE Y3aKO-
HEHHBIX YacTed B OpPYKHH, HM3TOTOBICHHOM C
npuMeHeHueM npuHTtepa 3D, a BO3MOXHOCTH ¢
UX [IOMOILBIO PEATH30BaTh B TAKOM OPY>KUH Tpe-
0oBaHMsI, PEABSABIIEMbIC K OPYKEHHOCTH U OT-
HECTPEIBHOCTH.

ITo oOmenpuHATOH B OATUCTUIECKON dKC-
NEePTU3€ METOAUKE KOMIUIEKC MPU3HAKOB HAJEK-
HOCTH HE SIBJISIETCSI OCHOBOITOJIAraloIuM ISl OT-
HECEHUS CaMOAETIbHO W3TOTOBIEHHOI'O OPYKHUS K
KaTerOpuy OTHECTPEJLHOTO, U MHOTHE €ro Cuu-
TaloT (akyabTaTUBHBIM. OaHAKO HEO00XO0IMMO
IIOHUMATh, 4TO KpI/ITCpI/Iﬁ HaAC)KHOCTHU BKIIIOYUACT
B ce0s MPOYHOCTH, OE30MACHOCTh M TTPOU3BOJICT-
BO Oosiee oaHOro BhICTpena. [IpouHocTs U 6e30-
MacHOCTh 00ECTIEYMBAIOTCSI B CBOIO OYepe/b Xa-
PaKTEepUCTUKAMH MAaTEpUANIOB, U3 KOTOPBIX BBI-
MOJTHEHO opykue Ha mpuHTepe 3D m 0coOeHHO
3aMMPAOIIMA U CTPEISIOIUN MEXaHU3MBbI, a
TaKXe CTBOJI. MaTepuainsl, U3 KOTOPbIX M3rOTaB-
JIMBAIOT OpY)KHE ¢ MoMolbto mpuHrepa 3D, He
MOTYT IPOCTO TaK pacCMaTpUBAThCs Kak obecrie-
YHMBAIOLINE KPUTCPUIA HAJEKHOCTH B €r0 COCTaB-
HBIX 4acTsX.

Ucxonss w3 atoro, mpouecc HCCIeI0BAHUS
KpUTEpHS HAaJIeKHOCTH HCCIEAYEMOT0 HaMH
OpYXHUsI 3aKJII0YAETCS B IPOBEACHUHU 3KCIIEPTHBIX
9KCIEPUMEHTOB M0 OOIICHPUHITON METOIUKE.
CaMoe OCHOBHOE TpeOOBaHME 3aKIIOYAcTCs B
cobroeHny OyKBaJIbHO BCeX TpeOoBaHWi 0e30-
nacHoctu. Ilomyuaercs, 4To 3KCHEpT, MPOBOJS-
i OAJTMCTHYECKYIO IKCIIEPTU3Y C TaKHUM BH-
JIOM CaMOJZIETTbHOTO OPYKHUsI, HE TOJILKO HCCIIey-
eT OOBEKT Ul pPeLIeHUs] MOCTaBIEHHOTO BOIIPO-
ca, HO U IIyTeM SKCIIEPUMEHTOB HCCIEAYyeT MaTe-
puaibl, U3 KOTOPbLIX OH HU3TOTOBJICH, C IMO3UIIUU
Ha/I&KHOCTU KaK OJHOTO U3 KPUTEpUEB Ui OT-
HECEHHUSI TaKOr0 OpYXKHUSl K KaTeropuu OrHe-
CTpesbHOTrO. BrioiHe BeposITHO, 4TO JUIsS pelle-
HUS JTAHHOTO BOIIpOca TOTpedyeTcss KOMILIEKC-
HOE€ HCCIICIOBAaHHE COBMECTHO C JKCIEpTaMU B
ob6acT MaTepHATIOBEACHUS.

[To mMepe nmpoBenieHHs OONBIIOTO KOJTUYECTBA
0aJUIMCTUYECKUX HCCIEJOBAaHUH TakKoro BHIA
OpyXHusi OyZleT HaKOIUIEH ONBIT M ONpPEeIIATCS
XapaKTCPUCTUKU MAaTCpuajioB, M3 KOTOPBLIX OHO
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Mpo6nembl U BONPOCHI KPUMUHANUCTUKU, CYyAeOHO-3KCNEePTHON AeATeNbHOCTH,
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OyzeT M3TOTOBJIEHO U KOTOpBIE OyOyT COOTBET-
CTBOBATh KPUTEPHUIO HajexxkHocTh. Hamo mpemrmo-
Jarathb, 9TO Ha OCHOBaHWHW CETOMHSIIHUAX TEPBO-
HAyYaIbHBIX MCCIEJOBaHUI TaKOTO BHIA OPYKHS
B JaJbHEWIIEM BO3MOXHBI aHAJIN3 OOMINX TEH-
JEHUUH €ro pa3BUTHS M pacIIMpeHUE HayYHOU
OayucTryeckol 0a3bl ero uccienoBanus. Jlis
9TOTO Y€ CEerofHs HeoOXOAWMO BHECTH H3Me-
HeHUs B PenepanbHblii 3ak0oH «O0 OpyKuu» U B
TUTIOBBIC DKCIIEPTHBIE METOIMKH HCCIIeIOBaHUS
OTHECTPEIBHOTO OPYKHSL.
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3D WEAPONS AND PROBLEMS OF THEIR EXPERT RESEARCH

A.V. Ordan

South Ural State University, Chelyabinsk, Russian Federation

The main issues of the methodology for the production of ballistic expertise are in-
vestigated in the light of the appearance of products structurally similar to firearms,
made using 3d technology. The main criteria for classifying objects manufactured using
this technology into the category of firearms have been analyzed. Recommendations for
expert studies are given, in particular, when establishing a set of reliability features. The
article presents the main stages of the technology of manufacturing products using a 3d

printer.

Keywords: 3d printer, ballistics, firearms, gunsmithing, firearms, reliability, bal-

listic forensics.
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