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I'TYINUTEJIN 3BYKA BBICTPEJIA CTPEJIKOBOT'O OPYXKHUS C YIIPYTUMH
JE®OPMUPYEMBIMHU KOHCTPYKTUBHBIMHU 2JIEMEHTAMHU

B Hacrosuieil craTthe mpuBejeHa MHGOPMALU O INIYIIMTENSIX 3BYKa BBICTPENA CTPEIKOBOIO OPYXHs, B
KOHCTPYKLMU KOTOPBIX HCIIONB3YIOTCS YIIPYTHe Ae(OpMHUPYEMbIE SIIEMEHTHI, IPEHMYLIECTBEHHO TIPYKHHBI.

IIpuBeneHsl pe3ylabTaThl aHANN3a MX KOHCTPYKTHBHBIX CXEM M BBIAEIEHBI TPH TPYIIbI NIYLIUTEICH 110
NPUHLOMIAM W HAa3HAYCHHUIO HCIIONB3YeMbIX IPYKUH. BBIAEICHBI OCHOBHBIC MPOOJIEMBI, KOTOPBIE HEOOXOIUMO
PELINTh HpH pa3pabOTKe IUIylIUTeNeld Takod KOHCTpyKuud. JlaHa uH(OpMauus 0 BO3MOXXHBIX MCTOYHHKAX pe-
3y/IbTATOB, MOIY4YEHHBIX [JI1 MHOTOMAaCCOBBIX KOHCTPYKTHBHBIX YCTPOMCTB C MpyXHHaMu. [IpuBEACHBI CBEACHHS
0 COBPEMEHHBIX KOHCTPYKUMSX TIyliuTeseii 38yka Boictpena ¢upmbr Advanced Armament Corporation (CILLIA)
Uit opyxust kanmubpa 22LR u 9,0 mm.

IIpuBeneHs! cBefieHHs O HauOOJIee HOMYJISIPHOM B HACTOSIIEE BPeMsl TIIYLIHTENE ¢ HOABWXHBIMU HOIPY-
suHeHHbIME neperopoaxamu MAE Kilwell Whisper.22LR (Hoas 3enanaus). [lana uadopmarus o pa3padoTaH-
HBIX aBTOPAMHU TIIYIIUTENAX TAKOW KOHCTPYKIMH [JIsl OPYXKHs Kamuopa 5,6 MM (B ABYX MOIH(UKALHAK) U KaTHO-
pa 9,0 mm. IToka3aHbl OCOOCHHOCTH IKCIEPUMEHTAILHON OTPAaOOTKM KOHCTPYKIMH TIIYLINTENS IS OPYKHS Ka-
mbpa 9,0 MM.

CrenaHbl BEIBOIBI IO pa3pa0OTaHHBIM KOHCTPYKIHMSM H IIPUBEIEHBI COOOpaXKEHHS O LEeIeco00pasHBIX
HAIIPaBJICHHUAX MPOOIDKEHUS PAabOT 10 INIyIIUTENAM TaKOrO TUIIA.

B wiit crarri npuBeaeHo iH(GOPMAIiO PO TIYLIHHKHA 3BYKY IMOCTPLIY CTpPilTenbKoi 30poi, B KOHCTPYKIi
SIKHX BUKOPHCTOBYIOTBCS IPYXKHI €JIEMEHTH, 110 1e()OPMYIOThCS, IIEPEBAXKHO IIPYKUHH.

IIpuBeneHO pe3yibTaTH aHaIi3y X KOHCTPYKTHBHHUX CXEM Ta BHIIJICHO TPU IPYIHU TIIYLIHHUKIB IO MPHHIIK-
nax i MpU3HAYEHHIO MPYXXUH, [0 BUKOPHUCTOBYIOThCS. BHIiTeHO OCHOBHI mpoOiieMH, sIKi HEOOXiIHO BUPIIINTH
Mpu po3poO1Li TITYIIHUKIB TaKoi KOHCTPYKIii. Jano iHdopMamiio mpo MOKIHBI JKepesia Pe3yabTaTiB, OTPHMAHUX
IuIst 6araTOMacoBUX KOHCTPYKTHBHHX NPHUCTPOIB 3 Mpy)XHHAaMH. [IpuBeNeHo JaHi mpo CydacHi KOHCTPYKIGT Tiry-
wHKKIB 3BYKy noctpiny dipmu Advanced Armament Corporation (CLLA) mst 36poi kaniopy .22LR ta 9,0 mm.

IMpuBeneno indopManio Mpo HaHOINBII TOMYIAPHUI 3apa3 IIYIIHUK 3 PyXOMHIMH ITiAIPYKHHEHHMH Hepe-
ropoakamu MAE Kilwell Whisper.22LR (Hosa 3enangist). [IpuBeneno nani mpo po3poGiieHi aBTOpaMu TTyLIHH-
KH Takoi KOHCTPYKIII U1t 30poi kaniopy 5,6 MM (B 1BoX Momuikanisx) Ta 30poi kamiopy 9,0 M.

IMoka3aHi 0COGIMBOCTI EKCIIEPHMEHTAIBLHOIO BiAMPAIIOBAHHSI KOHCTPYKIi [IyLMIHHKA [Uisi 30poi Kamiopy
9,0 MMm.

3po0JsIeHO BUCHOBKHM 1O PO3POOJIEHUX KOHCTPYKIISIX Ta MPUBEIEHO MIpPKYBaHHS MPO JOLIIbHI HANPSIMKU
MIPOJIOBKEHHSI POOIT 10 TIIYIIHMKAX TAKOTO THILY.

The paper deals with information about firearms sound suppressors using elastic deformable elements, sig-
nificantly springs.

The results of analysis of their designs are presented and three groups of sound suppressors are classified by
concepts and operations of the springs used. The basic problems to be solved in designing such sound suppressors
are specified. The possible sources of the results for multi-mass designs with springs are examined. Current sound
suppressors produced by Advanced Armament Corporation (USA) are presented for .22LR and 9.0 mm caliber
firearm.

The most popular MAE Kilwell Whisper .22LR sound suppressor with movable spring-actuated baffles
(New Zealand) is examined. The authors developed such design for sound suppressors suitable for 5.6mm (two
modifications) and 9.0 mm caliber firearm. Special features of the development work of the sound suppressor
design for 9.0 mm caliber firearm are presented.

Conclusions are made for the designs developed and lines for continuing these works are proposed.

B KOHCTPYKIUAX FJ'IyH.IPITeJ'IefI 3BYKa BBICTPCJIa CTPCIIKOBOT'O OPYKHA UCIIOJIb-
3YIOTCS yIpyrue 1eopMUpyeMbIe 3JIEMEHTHI.

pryFI/IMI/I JJIEMEHTAMU HA3bIBAIOT THMOKHE A€Tajii, OCHOBHBIM pa60‘-II/IM
CBOMCTBOM KOTOPBIX SABJIACTCA CII0COOHOCTD CYLICCTBCHHO ,E[e(l)OpMPIpOBaTBCFI oA
Harpy3koil. Ilocne cHATHA Harpy3Kd yNpYrdid 3JIEMEHT BOCCTAHABJIMBAET CBOIO
¢dopmy u pasmepsr [1].

[IpumeHsieMble B CTPETKOBOM OPY)KHMH M TIYLIMTENSAX 3BYKa BBICTpENA YIPY-
Truc ,Z[C(bOpMI/IpyeMLIC QJICMCHTBI — IPCUMYIICCTBCHHO IMPY’KHUHBI. «OcHOBHBIE
IpyMNIBl OPYXUH — BO3BpaTHbIE, 0OEBbIE, MPYKUHBI BHIOPACHIBATEINCH, MPYKHUHBI
CITyCKOBBIX MEXaHU3MOB, IPYKHHBI TTOIaBUTENEH, OydepHbie» [2].
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IIpyxunel,

IpUMEHsieMble B TIPHOOpaxX CHIDKCHHS YPOBHS 3ByKa BBICTpENa

(TICY3B), nomkHBI paboTaTh MPU HEOIPAHUYCHHO KPATHOM BHOPAIMOHHOM BO3/ICH-
CTBUH, B YCJIOBUSX BBICOKOH TEMITEPATYphI U JABICHHS.

B HamynbHBIX MHOTOKaMEpHBIX TIIYIIUTEISIX 3BYKa BBICTpENla CTPEIKOBOTO
OPYXXHS ¢ YIPYruUMH Ae()OpMHPYEMBIMI KOHCTPYKTUBHBIMHU 3JIEMEHTaMH OHHU HC-
MOJB3YIOTCS KaK Y3IIbl MPSIMOTO TOTJIOMIEHHS 3BYKOBOM SHEPIHU WM JIOTIOIHH-
TENIBHBIE YCTPOWCTBA PACCESHHS SHEPIHU JINOO BBHIMOIHAIOT KOMOMHHPOBAHHYIO
(YHKIMIO KaK TOTJIOTUTENEH SHEPTUH, TaK U PETYIATOPOB MPOIECCOB NCTEUCHHS
ra30B U3 KOPITyca TITyIIHTEIs.
TakuMm oOpa3om, aHanu3 WHGOPMAIMH TT0 KOHCTPYKTHBHBIM CXE€MaM I10/100-
HBIX TIIYIIUTENIEH MO3BOJIMII BBIICIUTD TPU THITUYHBIC TPYIIIBI KOHCTPYKIUIL:

— C TIOABM>XHBIMH TTOATIPYKUHEHHBIMHE TTeperopoakamu (puc. 1, 2);

— C IOTIOJTHHUTEIHHBIMU MPYKUHHBIMU dJIeMeHTaMu (puc. 3, 4);

— € TMIPY)KUHHBIMH 3JIEMEHTAaMH, TTOTJIOMAIONIIMHI YHEPTHIO M PEryIUPYIOIIN-

«HOI[I'Ipy)KI/IHeHHI)Ie TMOABHKHBIC TIEPETOPOAKIN)

1
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Puc. 2

MH HCTEYEHHE IOPOXOBBIX T'a30B W3
KOpITyca riymureis (puc. 5).

AHanm3  TpUBENEHHBIX  HA
puc.1— 5 KOHCTPYKTHBHBIX CXEM
MO3BOJISIET CAETATh CIICAYIONINE BBI-
BOJIBI:

[lepBblil M3BECTHBIN TIIYLIUTEIH
TAaKOrO THIIA ONWCAaH B TIATEHTE
HIBeitmapun Ne 48612 ot 11.05.1910
(puc. 1.1).

OH uMmeeT 3HAYUTEIBHYIO CTe-
MICHb 3aIlOJHEHUs MOJOCTH KOpITyca
KOHCTPYKTUBHBIMH 3JIEMEHTaMH
(OHM TOYTH TOJIHOCTBIO 3aHHUMAIOT
e€ o00beM), HE3HAYHTeIbHBIC JIe-
¢dopmannu  («xom» TPYXKHH), UYTO
o0ecreynBaeT IMOTJIOLIEHUE TOJBKO
MAaJIOi TOJIM SHEPTHU ra30B BBICTpE-
Jla 3TUMHU NPYXUHAMHU TIPH WX HOJ-
HOM C)KaTHH, TJIyILINTENIb UMEET OT-
HOCHTEJIHHO OOJBIITYIO Maccy.

bonee panuoHanbHYl0 KOHCT-
PYKUMIO HMEIOT DIIYIIUTEIH C HC-
MOJIb30BaHUEM TOABHKHBIX II€PETro-
POIOK M TPYXKHUH CXKaTHi [0 Ta-
teHtam @panngumn  Ne 2101494 or
17.06.1971 (puc. 1.3) u Ne 2256390 or
27.12.1973 (puc. 1.4).

KoHCTpYKTHBHBIE CXEMBI TITy-
LIMTENEeH TAaKOro THIIA MPHUBEICHHI B

[3, 4].



Tuywmresni ¢ KOHCTPYKTHBHOH CxeMol TpaauioHHass KOHCTPYKTUBHAs CXeMa

KHOHOJ'IHI/ITCJ'IBHLIC TIPYKUHHBIC DJIEMEHTBD>

TIIYHIMTENsS ¢ YHPYTMMH KOHCTPYKTUBHBIMU
anementamu (puc. 1.6 [3, 4]) umeer pacrio-
JIO)KEHHbIE B IIOJIOCTH KOPILyca COOCHO €My
TIOZBHKHBIE KOJIBLIEBBIE [IEPETOPOAKH, KOTO-
pble CBOEH BHEIIHEH LWIMHIPUYECKON ITO-
BEPXHOCTBIO KaCarOTCsl BHYTPEHHEH MOBEpX-
HOCTH KOpILyCa, a MEXIYy INeperopoakaMu
YCTaHOBJICHbl LMJIMHAPUYIECKUE BUHTOBBIC
HPYXHUHBI CKaTHUSL.

IIpu OpoexkTHpoBaHUM IIyLIUTENEH
e e LU 3ByKa BBICTpEJIa CTPEIKOBOI'O OPYXKHA C
YIPYTUMH  1e(OPMHUPYEMBIMHA  KOHCTPYK-
TUBHBIMH 3JIEMEHTAMH, IOCTPOECHHBIMH II0
TPaZIWIMOHHON KOHCTPYKTHBHOM cXeme
(puc. 1.6 [3, 4]), HEOOXOIUMO PEIIUTD PSIJT
pOOJIEMHBIX BOIPOCOB:

— YCTAaHOBHTH 3aKOHOMEPHOCTH H3Me-
HEHHUs B TMPOLIECCE BBICTPENAa B3aUMHOTO
pacroiIOXKEHNs] KOHCTPYKTHUBHBIX 3JIEMEH-

N

Mo CHIA \-lus u.« uu DAl

Puc. 3

I'mymmTeny ¢ KOHCTPYKTHBHOM cXeMOH
«Yrupyrue n1epopMUpyeMble IEMEHTHI 1
PEryIMpOBaHUE UCTEUEHHUS I'a30B BEICTPETIA»

U Pawios Shomiar Wittt Porirmanee. « | p 104

3 2
v Tepwmms Wil £33 W ey 11T 1004
4 T 3
[ T— T T
4 'l ARIRLRIRIRE
5 _ 0 l““ I l
[larrent ¥Yagamme VHOS‘) (. 207 2207 2008
5
6
st m Mn 234 S0 or 201 26 AIIamn Y;.p-nma -w'n"m C2 ot 19062009
Puc. 4 Puc. 5

TOB TITyIIUTEIS;
— ONPEAENUTb TpeOyeMble XapaKTEPUCTHKH BHYTPEHHUX KOHCTPYKTHBHBIX
3JIEMEHTOB. (HOpMY, KECTKOCTb, JUIMHY NPYXHH, Maccy, GopMy U pasMepsl IO-



JIBIDKHBIX TIEPETOPOJIOK;
— YCTaHOBHTH Ta30JUHAMUYCCKYIO KaPTHHY TE€UYCHUS T'a30B B IMOJIOCTH KOPITY-
ca DIIYIIUTENs], X JaBJICHUE W TEMIIepPaTypy W X U3MCHEHHS B 3aBUCHMO-
CTH OT PACIOJI0KEHUSI BHYyTPCHHUX 3JIEMEHTOB TITYIIHTEIIS
— OLIGHUTH M3MEHeHus (yBenndenne) 3)(PpEeKTHBHOCTH CHIUKEHHS YPOBHSA 3BY-
Ka BBICTpEJIa 3a CUET MOTIOIIECHHS SHEPTUH MPYKUHAMH.

B mocTymHBIX aBTOpaM MCTOYHHMKAX WH(POPMALUU CBEJACHUS MO YIOMSIHYTHIM
npobieMaM TPUMEHUTEIHHO K pacCMaTPUBACMBIM TIIYIIUTEISIM 3ByKa BhICTpera
CTPEIIKOBOTO OPYXKHSI OTCYTCTBYIOT.

B [5] mpuBesieHa mpenmonaraeMasi aBTOPOM CXeMa PacIONIOKEHHS BHYTPCH-
HUX KOHCTPYKTHUBHBIX 3JIEMEHTOB TJYIIUTENS B Tpoliecce (MM B KOHIIE) POXOK-
JICHUsI TYJI | CIICYIONIHX 3a Hel ra3oB (puc. 6 [5]).

OmHAaKO TOCTOBEPHOCTH ATON CXEMBI HE MOATBEPIKIeHA KaKUMHU-THOO0 TyOIH-
KallUsIMHA, B OCHOBE KOTOPBIX JICKAIN OBl Pe3yNbTaThl TEOPETHUCCKUX PACUCTOB,

SKCIICPUMEHTAJIbHBIX HUCCIICOOBAHUN HITH (1)6HOM6HOJ'IOFI/I‘IGCKI/IG MOJCIIH.

1 2 3
P —  p—— g ey

1 2 3 A'b B

Puc. 6 Puc. 7

DTO XK€ MOXHO CKa3aTb M O CXEM€, NPEIJIOKEHHOH aBTOpPaMH HACTOSILEH
cratbu (puc. 7) [6].

OcCHOBHBIE MOJIOKEHUSI O MPOSKTHPOBAHUM TIYLIMTENEH paccMaTpUBaeMOM
KOHCTPYKLMH MOKHO MOJYYHTh M3 aHAJIM3a UCTOYHMKOB MH(OpMAIMH, COAEpKa-
LIMX CBEICHUS O MEXaHUYECKHX JieMIIpepax 1 aMOpTU3aTOPaX.

B Takux riymmrensx UMEeT MECTO YAapHbIe Harpy3Ku U MOTJIOIIEHUE SHEP-
MM MHOTOMacCOBBIM aMOPTH3aTOPOM.

[Tome3Hs! A HAIIMX IEJIei pe3yNbTaThl, IPUBEICHHBIE B paboTe [7], B KOTO-
poHi peleHa 3aJada HaXOXKJICHHUS ONTHMAIbHBIX NapaMETPOB MHOI'OMAacCOBBIX I'a-
cuteneld kojneOaHMH B 3aMKHYTOM BUZE M3 YCIOBHS MHHUMyMa HEepeMELICHHS
[JIaBHOM MaccChl.

OTH pe3ynbTaThl PHU MPOSKTUPOBAHUM TIIYIIUTENEH paccMaTpUBacMOM KOH-
CTPYKUUHU JAIOT BO3MOXXHOCTb NPHUHHMATh PELICEHHE O PAalMOHAIBHOM pa3Melie-
HUM NPYKUH TPU NOJIBIKHBIX MEPEropoiKax, UrPAIOLINX TAKXKe POJIb OTAEIbHBIX
Macc MHOIOMAacCOBOTO MOIJIOTUTENS SHEPTUU.

U3 s1oii paboThl cieayeT, 4To JJIsl AByXMAacCOBOI'O TaCUTENsl ONTUMAIBHBIM SIB-
JISIETCS PacToNioKEeHHE JeMITUPYIOMINX YCTPOMCTB MPH 00EMX Maccax: yMEHbIle-
HHe o01ero pa3maxa cocrasisier 83,3%, npu 3ToM aemMidep, yCTaHOBICHHbIH TOMb-
KO JUIsl BTOPOM MaccChl, CHIKAET TOT IIOKA3aTeNb JIUIIb Ha 28%.

Jns TpexMaccoBOro racureliss NPHUMEHEHHE JeMI(QHUPYIOMIMX YCTPOUCTB
TOJIBKO JUIS TIEPBOM MIJIM BTOPOI MAacchl CPaBHUTENIEHO Maliod((EeKTUBHO, YMEHb-
menne coctanisgeT 40 — 49%. Jlyummii nmokaszarenp MOIy4deH M Cilydas pa3Me-
1ieHus femndepoB npu Beex Tpex maccax (77,8%).

[Ipumenenue nemndupoBaHHs TOJIBKO MEPBOM M TPEThEH Macc TakkKe AaeT
3HAYUTENBHOE CHIKeHHE aMIuityn (65,3 u 72% coorBercTBeHHO). Takum oOpa-

6



30M, M TAaKOE pa3MelleHre JeMII(PUPYIOMNX YCTPONCTB PalliOHAIBHO.
s panrioHaIbHOTO MPOEKTHPOBAHMS TUIYIIHUTENEH 3ByKa BBICTpeNa C MpY-
. JKUHAMU-TIOTJIOTUTENISIMA SHEPTUU CJEeIyeT TaKXkKe pac-
lp‘""pz CMaTpUBaTh CXEMBI KaCKaJHBIX BHOPOU3OIATOPOB, MPH-
I geM Mepod A((HEKTUBHOCTH TIOTJIOMICHUS SHEPTHH TIPH
N neMIpupOBaHNH KOJICOaHUH CUNTATh BEJIHMYWHY 1), PaB-
HYI0 OTHOUICHHUIO CHUJbl, ACHCTBYIOIIEH Ha OCHOBaHUE

¢ j IpU HaJU4YUM aMOpPTU3AaTOPOB, K CHJIE, AEHCTBYHOLICH
my | & MPH OTCYTCTBHH JTHX aMOpPTHU3aTOPOB (KOd(pHUIIHEHT

h _7: BHOPOU3OIIAIIIH) [81.
Jnst kackagHON BHOPOM3ONSIIAA CO MHOTHMH CTe-
M| = neHsIMU cBO0OIBI (pric. 8 [8]) /Ui MOHDKEHHS 1| CIeayeT
' [ b0 YMEHBIIATh KECTKOCTH ynpyrux snemeHToB C, Ci,
ey [ C,, C;, tu0O0 yBEIMYNBATH COOTBETCTBYIOIINE MacChl My,
m,, M3 u M, 9TO BEpHO W IJIs TIyIIHTENEeH 3ByKa BEI-
G CTpeJia CTPEIKOBOTO OPYKHUS C MOANPYKUHEHHBIMH T10-

72 UL JIBMDKHBIMH TTEPETOPOIKAMH.

Puc. 8 HexoTopsie cooOpakeHUsI O MPOSKTHPOBAHUU OPY-

KEUHBIX JeMII(pepoB, KOTOPHIE MOTYT OBITH ITOJIC3HBI
P pacueTe XapaKTePHCTHK MPYXKHUH TIIYIIATEIeH 3ByKa BBICTpeNla pacCMaTpHBa-
€MOi KOHCTPYKITIH, TTPUBEIEHBI B padote [9].

ITpu onenke 3¢pPexTHBHOCTH pabOTHI TIIYMIATENEH pacCMAaTPUBAEMOTO THIIA
HEOOXOMMO TaKkKe YYUTHIBaTh BpeMs IHKIa uX pabotsl. [Ipm aBTOMaTHYECKOM
cTpenb0e OHO JOJDKHO OBITh MEHBINE WM PAaBHO BPEMEHH LKA aBTOMATHKH
opyxwus [10], 9To0bI K HaYaITy 0YEPETHOTO BHICTPEIA MIYIIUTENh BOCCTAHABIABAI
NEePBOHAYATIBHYIO BHYTPEHHIOIO KOH(PHUTYpAIIHIO.

Kak mpaBmiio, B TIYIIMTENSX HMCHONB3YIOTCS BHUHTOBBIC HMIJIMHIPUYCCKHE
NpyXuHbI ckaTuss. OHAKO B mporecce padoThl OHU MOTYT TEpSTh YCTOHYMBOCTh
(BBIITyYHBATBHCS B CTOPOHY), @ TI0 CBOEH KOHCTPYKIMHU B MPEAEITHHO C)KaTOM COCTO-
SIHUW MOTYT 3aHMMAaTh BBICOTY He MeHee H np = nd (rme N — yucio BUTKOB, a d —

JIMaMEeTp BHTKA), OAHAKO B KOHCTPYKLIMH KOMIIAKTHBIX TJIYLIMTEJCH 3ByKa BbI-
CTpesia 3Ty BEJIIMYHMHY JKeJaTelIbHO YMEHBIINUTh. JTO MOXKET OBITh JOCTUTHYTO
npuMeHeHHueM (acoHHBIX (KOHHYECKHX M MapaOOJOWAHBIX MPYKUH), MPOEKLHH
BUTKOB KOTOPBIX Ha OTIOPHYIO IUIOCKOCTH MPENCTABISIOT COO0H apXUMeIOBY HIIH
(daro BcTpedaercst peako) jorapudmuyeckyro crimpans [1, 11]. IIpu Takoit koH-
CTPYKIIMHU TPYXKHHA C KPYTJIBIM CEYEHUEM BUTKa MOXET OBITh CKaTa JI0 Mpelelb-
HOH BBICOTBI, paBHOH 1uameTpy npososoku Hp, =d [1, 11].

[IpyXuHBI Takoil KOHCTPYKIMM TMPEACTaBIsAeTCS Ooyiee MPearnouTUTENbHBIM
UCIIOJIb30BaTh B MIYIINUTENSX 3ByKa BBICTPENA CTPENIKOBOTO OPY)KHsI, B UACTHOCTH
M3-3a UX MPEEIbHOI KOMITAKTHOCTH B TIOJTHOCTBHIO CKATOM COCTOSTHHU.

[lo-BuauMoMy, MMeEET NEPCIEKTHBY NPUMEHEHUE B KauyecTBE YNPYTHUX Je-
(hopMHUpYEeMBIX 3JEMEHTOB TIYIIMTENEH 3BYyKa BBICTPENIA CTPEIKOBOTO OPYKHSI
BOJIHOBBIX NpY>KuH [12, 13].

[Ipenmy1iecTBO BOJTHOBBIX MPY>KUH COCTOUT B TOM, YTO OHH 3HAYMTEIBHO 00-
Jiee KOMIIAKTHBI, YEM BHHTOBBIC IIMIMHJPHUUYECKUE, U K TOMY K€ B IIPOIECCE 3a-
MIOJITHCHHS TIOJIOCTH TIYIIATENS Ta3aMH BBICTpEJa, Oyiaromapsi CBOed pa3BHTOMN
NPOCTPAHCTBEHHOW KOHCTPYKIMH, OOECIEeYMBAaOT MHTEHCHBHOE IPOCCEIMPOBa-



HUe, 3aBUXPCHUE U IEPEMEITNBAHNE HCTEKAIOIIETO ra30BOT0 MOTOKA.

KpoMme yrnoMsiHyTOro, y BOJTHOBBIX TPYKHH:

— pa3Mephl U XapaKTePUCTHKH OoJiee CTAOMIbHBI U TOYHBI M JIyYIlle MPOTHO-
3UPYEMBI;

— [0 BCEM KPHUTEPHSIM BOJHOBBIC MPYXXHHBI JAIOT MOJIH30BATEISIM 00JIee BbI-
COKYI0 HAJIeKHOCTh W JIy4IlIMe Paboyuhe XapaKTEPHCTHKH, B TOM YHCJE TOTOMY,
YTO OHHM M3TOTOBJICHBI M3 MPEIBAPUTEIHLHO 3aKaJICHHOTO MaTepuaia, o0aaatonie-
IO BBICOKOH TBEPAOCTHIO, HET OMACHOCTH M3MEHEHUS (OPMBI MPYKHUHBI IPU TeP-
MoobpaboTtke [12].

B Hacrosiee BpeMsl IIMPOKO MCIONIB3YIOTCS TIIYLIMTENN 3BYKa BBICTpENa IS
opyxus kanubpa .22LR u 9 mm.

Tax, Bemymast komnanus CLLA 1o pa3paboTke 1 IPOU3BOACTBY TitymmTeneit Ad-
vanced Armament Corporation B cBoem mpocriekte-karanore 3a 2013 rox [14] npuso-
JIT OCHOBHBIC XapaKTEPUCTUKH MpeyiaraeMbIX €0 IIIYILIHTENeH 3ByKa BBICTpENa Ha
opyxue kammbpa .22LR ELEMENT 2™, PRODIGY ™ u PILOT 2™.

B raymmrene ELEMENT2™ ucrionb3syercst Habop mepdoprpOBaHHBIX [epero-
ponok [15] (cM. puc. 9) B KOIHUYECTBE CEMH, KOTOpPBIE (PMKCUPYIOTCSI C TIOMOIIBIO
railku C HCIOJb30BAHMEM CICIHAIBLHOTO MPHCIOCOONICHUS, YAAISEMOro IOCie
cOOpKH TIymmuTeNs. | pOMKOCTh BBICTpeNia He BBIIIE TPOMKOCTH XJIOITKA JIaJOHSIMU.

[Ipu crpenbbe HAOIOIACTCS HEMOJHOE CrOpaHUE MOPOXOBOTO 3apsijia, YTo
NpUBOAUT K 3arpsA3HCHUI0 U HN3MCHCHUIO q)OpMI)I BHYTPCHHUX DJJICMCHTOB

(cm. puc. 10) [16].

Puc. 9 Puc. 10

I'nymurens Prodigy nmeer 1iembHOCBAapHO# pacceKaTellb ¢ HAaKIIOHHBIMH TIepe-
TOPOJIKAMH 3JUTHIICOBUIHOM (HOPMBI (HAPY)KHBI KOHTYP M BHYTPEHHHE OTBEPCTHS)
JUTSl TOTO, YTOOBI BIIUCATHCS B IIMITMHAPUYECKHI Kopiryc (cM. puc. 11) [17, 18].

Puc. 11 Puc. 12



I'mymmurens  PILOT 2 mmeet YCTPONCTBO, aHAJOTHIHOE
ELEMENT 2 (cm. puc. 12).

3BYK BBICTpEJIa U3 OPY>KHS C ITUM IJIYLIMTEJIEM He IpoMUe, YeM 3BYK LIeT4Ka
HaJIbLAMH.

Xapaxkrepuctuku riuymureneid Gupmel AAC s nmucToneToB Kanmubpa 9 Mmm
TaKOBBI:

I'mymmrens EVOLUTION-9 npenna3sHadeH A7 apMEWCKHX aHTHTEPPOPH-
cTudeckux mozpasnenennii. OH obecredynBaeT MOMyaBTOMATHYECKYI0 paboTy ¢
mucroneramu Glock, Hekler&Koch, Sig Sauer u Bansrep [20].

I'mymmtenn TI-RANT pa3spaboTtansl 11 TOTyaBTOMaTHYECKAX MHCTOJETOB.
MoryTt (pyHKIIMOHHPOBATH B PEKUMAX KaK «CYXOro», TaK U «MOKpPOro» (c mobaB-
neraneMm BHYTps H,0). Ilo cBoeMy BHyTpeHHEMY YCTPOWMCTBY HE OTIMYAIOTCS OT
raymmteneid ELEMENT 2 u PILOT 2 [21].

Kak BupHO U3 npuBeneHHON MHYOPMAIUK, CaMble COBPEMEHHBIE KOHCTPYK-
U TIyImUTened ams opyxus kamuopa .22LR u 9 MM He comepikar MOJBHKHBIX
3JIEMEHTOB M KaKHX-THOO ynpyrux nehopMHPYEMbIX YacTel, a MpeaCTaBIsII0T CO-
00# yCTpOICTBa C HEMOJIBIMXHBIMA KOHUYECKIMH TieperopoakaMu. OqHaKO ke Ha
PBIHKE 3aBOEBANM TIOMYJSPHOCTh TIYIIUTENW K Opyxuio kKammbpa .22LR MAE
Kilwell Whisper .22LR npowussoactsa HoBoii 3eananu, BHIMOJHEHHbBIE 1O Tpa-
JULAOHHOW KOHCTPYKTHBHOM CXEME IIIYIIUTENsl ¢ HOABMKHBIMH IMOIIPY>KUHEH-
HBIMH Teperopoikamu. VX BHEIIHUH BHJ, KOHCTPYKTUBHAsI CXeMa, M300pakeHue
Pa300paHHOTO TIIyIINTENs IpUBeIeHbl Ha pHc. 13, 3/1ech K€ JaHbl OCHOBHBIE €TO
XapaKkTepucTuku [22].

DTOT MIIyHIMTENh UCTIOIB3YETCs ¢ opykueM Kanuopa .22LR: Auschutz, Ceska
Zbrjovka, Sako, Savage u T.x1.
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Puc. 13 T'nymmrens MAE Kilwell Whisper

22LR

IpousBoaurens: HoBas 3enanaus.

Kamu6p: .22 Long Rifle must no3BykoBoro narpona (TosisKo).
Marepuan: amromunuit 6061.

Juamertp: 25 mm. Jlnuna 136 Mm.

Vanuuenue crBona: 123 Mm.

Pe3pba: 1/2x20UNF. inuna pe3sObl (MuHUMYM): 13 MM.
Bec: 75 1.

Tlarpo: .22 LR 11038yKoBoii (Tonbko) "HiskockopoctHoit'; Sub-sonic.
Tlokpsitue nopowxkosoe: Kilwell Whisper uepmbiid,

Kilwell Whisper cepeGpsubiii.

Ipumeuanne: He TPeOYET YUCTKH.

Puc. 14 T'mymurens [ICY3B-20A.13-5,6

Tpoussoaurens: UTM HAH Ykpaunsl.

Kanubp: 5,6 mm.

Marepuan: Al cruias, wrynep u3 Ti ciuiasa.

Juamerp: 20 mm. [muna: 198 mm.

Y mnenne creona: 190 Mm.

TIpucoeuuuTensHas pessba: M14x1, 15-20.

Macca: 80 r.

TMaTpoH kanubpa: 5,6 MM.

Hcnone3yercs ¢ opy)xueM: BUHTOBKH Kail. 5,6 MM, Savage 93.

Tloaxoaut k opyxmuto: Ceska Zbrojovka, Sako, Savage, Anschutz.

ABTOpPBI HACTOSIIEH CTaThbH pa3padoTalIv 1 3alaTCeHTOBAIH P KOHCTPYKLIUN
DIyIUTened ¢ ynpyrumu aedopmupyeMbiMu snemeHTamu (puc. 2.1, puc. 2.2,
puc. 2.3, puc. 4.5, puc. 5.4, puc. 5.5). Hamu Taxxe ObutH pa3paOOTaHbl M HCIIBITA-
HBI TJIYIIUTEIH, BBIIOIHEHHbBIE IO TPaJUIMOHHOW KOHCTPYKTUBHON CXeMe — C TO-
JOBIKHBIMU TIepGOPUPOBaHHBIMH MEPETOPOAKAMH — JJIsl OPY>KUsS Kaumopa 5,6 MM
(B 1BYX Monu(UKaMIX) U OpyKus Kanuopa 9,0 M.

WX BHewmHuil BUJ, KOHCTPYKTHBHBIE CXEMBI, BUJ Pa300paHHbIX TIIyLIUTENEH,
a TaK)Ke XapaKTepUCTUKU ITpUBENEHBI Ha puc. 14, 15 u 16.
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Puc. 15 I'mymmrens [ICY3B-22A.13-5,6

IIpoussomurens: U'TM HAH Ykpaunbl.

Kamubp: 5,6 mm.

Martepuai: Al crutas, Ti mrynep.

Juamerp: 25 mm. Juna: 200 M.

Yuminenne ctBona: 190 Mm.

TpucoeunuTensHas pessba: M14x1, ¥4-20.

Macca: 140 .

Ilatpon kanmbpa: 5,6 MM.

Hcnonp3yercst ¢ opy>KHeM: BUHTOBKH Kanuopa 5,6 MM,
Savage 64, Savage 93
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Puc. 16 I'mymmrens [ICY3B-22A.13-9,0

IIpoussoaurens: UTM HAH Ykpaunsl.
Kanu6p: 9,0 mm.

Marepuai: Al crutas, wrynep u3 Ti ciuiasa.
Juametp: 25 MM.

JlHa: 199 MM (Tyuep yToIUICHHBIH),
208 MM (WTyLEep BBICTYIAIOMIHIT).
Vanunenue crBona: 187 (196) mm.
IpucoenunurensHas pespba: M12x1.
Macca: 140 1.

Iatpon kamubpa: 9,0 MM.

Hcnone3syercs ¢ opyxkuem: nucroner [TM.

I'mymmreny ObUTH M3TOTOBICHBI, M TPOBEJICHA UX DKCIIEPUMEHTAIbHAS OTpa-
6otka. ['mymmrenu s kanubpa 5,6 MM MOKa3aIM BBICOKYIO Ha/Ie)KHOCTh PaOOTHI
1 3¢ (EeKTUBHOCTh CHIKCHHUSI YPOBHS 3ByKa BBICTpena He meHee riuymmurens MAE
Kilwell Whisper .22LR.

(B

Puc. 18

g roymmrens opyxus 9,0 MM B 1mpo-
Hecce KCIEPUMEHTANBHOW OTpabOTKH ObLIa
MoKa3aHa HEOOXOJMMOCTh JOpabOTKH KOH-
CTPYKLHH IOABHXKHBIX IIEPETOPOAOK U IIPY-
KWH, TaK Kak HaOJrojansach HEJOIyCTHMAst
9pO3Usl TEPEropo;iok W ToTeps (PyHKIHO-
HaJIbHBIX XaPaKTEPUCTUK MpYyKHUH. Pe3ynbTa-
Thl OAHOI'O H3 HUCIIBITAaHUN MMPUBEACHLI Ha
puc. 17 u puc. 18. U3 puc. 17 BugHO, UYTO
HEJIOMYCTUMYIO 3PO3HUI0 OT MOPOXOBBIX I'a30B
WCTBITala TepBas Mo XOAY ITyJIU Ieperopo-
ka (1), a BTOpast ¥ TpeTbs COXPaHWIIHU Iie-
noctHOCTh (2, 3). Ilpyxunsr B nepsoit (1) u
BTOPOH (2) pacIiIMpUTeNbHBIX Kamepax ObLTH
(akTHUeCKH pa3pylleHbl, COXpaHWIa Iie-
JIOCTHOCTh M PabOTOCIIOCOOHOCTH TOJIBKO
TpeTbs (3) mpyKuHa.

C yderoM pe3ylbTaTOB MPOBEICHHBIX
WCIIBITAHUN Oblla MpoBelcHa JopaboTKa
KOHCTPYKILUH TJIYIINTENS JIsi OpYyXKusd Ka-
nuopa 9,0 MM: 3aMeHeH MaTepuall Imeperopo-
JIOK ¥ yBEJIWYEHA JKECTKOCTb MPYXKUHBI IIPU-
MeHeHHeM OoJiee MPOYHON CTalu U €€ COOoT-

BETCTBYIOIIEH TepMooOpaboTku. [lepBoHavallbHBIE 3aJI0KEHHBIE B KOHCTPYKITHIO
(dbopma 1 pazMephl EPEropoIoK U MPYKUH HE U3MEHUIIHCH.

Takum 00pa3zoM, aBTOpBI pa3paboOTalidi KOHCTPYKIMIO M TPOBEIH JKCIEpH-
MEHTAJIbHYI0 OTpPaOOTKy TIIYIIMTENEeH 3ByKa BBICTPENIA CTPEIKOBOTO OPYXKHS C
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YIPYTHMHU JIeOPMHUPYEMBIME KOHCTPYKTHBHBIMH 3JIEMEHTaMHU, KOTOPHIE BHIMOJI-
HEHBI TI0 TPAIUIIMOHHON CXeMe — IJIOCKHE TIOJBHIKHBIE TTEPETOPOAKH, TIOIIPYKH-
HEHHBIE BUTHIMH IMIMHAPUIECKIMH TPY>KHHAMH CKaTHS — U HE YCTYHArOT JIyd-
[IIeMy MHAPOBOMY aHaJory. bplja M3roTOBIIEHA U MCIIONB3YETCS B PSAIE TUIIOB OPY-
KUSL cepHst 3TUX TaymmuTeneit. LlemecooOpa3sHOCTh MPOAOIKEHUST padoT B 3TOM
HaTpaBIeHUH TPEOyeT AOMOTHUTEITFHONW OIIEHKH.

Heobxomumo, B YacTHOCTH, NPOBECTH JKCIIEPHUMEHTAIbHBIE HATypHBIE
CTpenBOBI C MENBI0 ONpeNeiIeHUS HAIWYHS M IO DHEPTHH, MOTIOMAaeMOn Mpy-
JKUHAMH TIYIIUTENS, AT YeT0 UCTIBITaTh Ha OJJHOM OPY>KHH U OO€TIpHUIiace aHajio-
TUYHBIE TI0 KOHCTPYKLWH TIYIIUTENN — OJUH C HETIOABI)KHBIMH TIEPETOPOAKAMHU U
JIPYTOH — C TAKMMH K€ U TaK K€ MEePBOHAYAIFHO PACTIOJIOKEHHBIMHU TIEPEropoIKa-
MU, HO TIOANPY>KHHEHHBIMH H TTOIBH)KHBIMH.

Pesynbrarhl Takoi pabOThI JaayT BOZMOKHOCTH CIETATh BBIBOJBI, HACKOIBKO
Bce ke A(P(PEeKTHBHO MPUMEHEHHE B TIYIIUTENAX 3ByKa BBICTpENa CTPEIKOBOTO
OpY’KUS TIOJIBMYKHBIX MTOAIPYKUHEHHBIX TIEPEropOIOK.
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