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MepcnekTuBa pa3BUTUS TPEHAXKEPOB CTPESIKOBOrO U HOCUMOTO OPYXKUSl GrivkHero 601

Bo Bce BpemeHa, HauMmHas OT MOMeEHTa WM300peTeHWs npouecca CropaHusi nmopoxa B CTBOME OPYXus,
YenoBe4yecTBO BOJIHOBan BoMpoc Haubonee 3dEEKTUBHOIO WCMNOMb30BaHUSA CPencTB BOOPYXEHWUS.
O P PHEKTMBHOCTL MPUMEHEHUS OPYXKNSA HANPSIMYIO 3aBMCUT OT Bbly4Ky onepaTopa. Belyyka MoxeT ObiTb 4OCTUMHYTA
NP1 NOMOLLM TPEHMPOBOK Ha pearibHOM OPY>XUW U NMPU NOMOLLLM TEXHUYECKNX CpeacTB 00yyeHusi, obecnevmBatoLLmnx
MVHUMarbHbIV M JOCTATOYHbIN HAbop Yy4eOHBIX MOMEHTOB. TeXHMYECKNE cpeacTBa 00y4eHNs MOPOoV CIIOXHEE, YeM
BOOPY>XeHWe, AN KOTOPOro OHW npefHasHayveHbl. Ha MOMEeHT co3gaHus MOPOXOBbIX 3apsiioB B CTBOMNE OPYXUS
OOLLETEXHUYECKUX pELUEHVIA B MUpPEe ObINO KpamHe Mano W HEeOOoCTaTOMHO AN co3faHus 3(dEKTUBHbIX
TeXHM4Yecknx cpencts obyyeHms. OgHako noTpebHOCTb B 06yveHnn cTpensbe 1 TBopyeckas MbICb YenoBeka aaxe
B YCINOBUSAX OrpaHNYEHHbIX BO3MOXHOCTEN CMOCOOHbBI POXXAaTh TEXHUYECKNE PELLEHUSA HOBOMO YPOBHS. Tak, NepBbIi
TpeHaxep, 3aUKCUPOBAHHbBIA NCTOPUYECKUMMN SOKYMEHTaMU, MPUHAANEeXUT agmupany HaxmmoBy, KOTopbIv ANS
opraHusaumm y4ebOHOro npolecca ycTaHaBnmBan MyLKW Ha Kadenu BMecTe C nywkapsmu. Kadenu B nonete
UMUTMPOBAaNM MOPCKYIO KadKy, Kak Cepbe3Hblli (pakTop BO3AENCTBMSA Ha pe3ynbTaTMBHOCTL CTpenbbbl. B ycnoBusix
KaykM oTpabaTbiBanucb MNPUEMbl 3apshkaHUsl OpPYXUS, MPOM3BOACTBA MNPULENbHbLIX BbICTpenoB. Ho 3To
yAMBUTENBbHOE MO NPOCTOTE U A(PPEKTUBHOCTU TEXHUYECKOE peLleHMe edBa N He eQMHCTBEHHOe CpeacTBO
obyyeHuns onsa cTBOMbHOrO BoopyxeHus. [lanee, BNNoTb A0 GypHOro pas3BUTUS TEXHWKWU B NepBoOW nonoBuHe XX
cTtonetus, obydeHne MpPOBOOUIIOCH peasibHbIM OpyXueM ©0e3 MpuBreYeHWUs LOMONTHUTENBHBIX TEXHUYECKUX
cpencTs.

TexHuyeckne peLleHusi, KOTopble MOryT MpeTeHAoBaTb Ha Havano oTcyeTa npouecca co3gaHus yyebHo-
TPEHMPOBOYHBLIX CpeacTB, npuxoadatcs Ha 40-50-e rogbl XX ctonetus. NepBble TpeHaxepbl AN CTPENKOBOro
opyXus cpencTtB GnvkHero 605 6a3vMpoBanMCb Ha MEXaHWYECKMX 3rieMeHTax (uKcauum OpyXusi Ha MOMEHT
BbiCTpena. 3aguKcnpoBaHHOE B MNPOCTPAHCTBE OpYXWe MO3BOMANO MPOBEPUTb WHCTPYKTOPY NPaBUibHOCTb
npou3BoacTBa npuuenvsaHus. Hanbonee npoaBuHYTblE TpeHaxepbl-uKcaTopbl TOYKU MPULENUBAHUS UMENn
npuBoAdbl OT MMUTATOPOB OPYXKWSA K MrnoykanbiBatensam. [Npy BbICTpene urnoykanbiBaTtenb CTaBui OTMETKY Ha
BymaxkHoM briaHke muLeHu. MNMpouecc obyyeHns npoxogun beicTpee, T.K. MUHCTPYKTOPY He Hago Bbino TepsaTb BpeMs
Ha KOHTPOMb NMHWM NpuLenvBaHns. [NogobHoro xapakrepa TEXHUYECKMe peLleHns 4onroe BpeMs NPUMEHSNUCE B
Mupe, NoaaepxmBast METOAMKN OByYeHUs.

MpyHUMNManNbHO HOBbIE TEXHUYECKME PELLUEHUS B TPEHaXEpPHbIX CPeACcTBaxX MOSIBUMNUCL Kak CneacTeue
OCBOEHUSA B Mpou3BoAcTBe Npubopos, paboTawLwmx Ha doTtoaddekTe (MPSAMOM 1 0BpaTHOM), BO3HMKAIOLWEM B
nonynpoBOOHUKOBOM nepexofe npubopa. Takoe TEXHUYeCKoe peLleHne No3BoNuIo co3aatbh perucTpaTopbl ToYeK
npuUenMBaHns, 3aMapKUPOBaHHbIX WMCTOYHUMKOM CBETA BbLICOKOW WHTEHCMBHOCTM. OpHaKo TpeHaxepsbl,
DasunpyoLLmecsa Ha TakOM TEXHUYECKOM PeLLEHUN, UMENM crnabyro METOONYECKYIO COCTABISAIOLLYHO, T.K. NOKa3aTenb
cTpenbbbl 6e3 Manoro ceoauncs k hakTy «nonan/He nonan». BapmaHTbl MICNOMHEHNSI TPEHAXXEPOB Ha Gase 3Toro
TEXHMYECKOrO peLleHNs BECOMbIX TEXHUYECKMX Pe3ynbTaToB He Aanu, T.K. NHoOble MOMbITKA NO3ULMOHUPOBAHNS
TOYKM NPULIENUBAHNS MPUBOLMIIN K MHOFOKPATHOMY YBENUYEHMIO Yncra (poTO3NEMEHTOB U, Kak crieacTeue, K
3HaYNTENBbHOMY YAOPOXaHWIO cucTemMbl. CnpaBeanmBoCcT pagyu HEOBX0AMMO OTMETUTb, YTO OAMH U3 BapuaHTOB
OTOUYBCTBUTENBHOIMO 3NeMeHTa  YeTbIPeXnoLwlafoyHbli doTtoauos - OONroe Bpems SBASACS OCHOBHbIM
3MEMEHTOM CUCTEM OMNPeAENieHns KOOpaAUHaT B TPEHaxepax U CUCTEM MO3ULMOHUPOBaHUS OOBLEKTOB B OPYrnx
obnactax TexHuKW. HekoTopble TpeHaxepbl, UCMofb3yeMble B OrHEBOW MNOArOTOBKE B HacToslllee Bpems,
Da3npyloTCs Ha TaKOM TEXHUYECKOM pelueHun. Cuctema onpeaeneHns KoopauHaT Todek npuuennBaHns Ha 6ase
yeTblipexnnoLwagovyHoro ¢oToanoga AOCTAaTOYHO KOMMAaKkTHa, HO WMeeT psia HeAOoCTaTKOB, TakuxX Kak:
HEeOoNyCTUMOCTb CBasia OpyXusi Npu nNpuueniBaHim 6e3 JoNONMHUTENBbHbBIX YCTPOWCTB, OTCYTCTBUE BO3MOXHOCTH
NCMONb30BaHWs MPU BbIMNOMTHEHUN YMPaXXHEHUA Ha BONbLUMX 3KpaHax, HeobXxoaMMOCTb 0OpaboTKM aHamnoroBbIxX
CUrHanos.
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HeobxoaMMo OTMeTUTb, YTO MnapannenbHo ¢ OTOHYBCTBUTENbHBIMW MOMYNPOBOAHUKOBBIMKU Npubopamu
OypHO pasBMBanNMUCb BaKyyMHble IIOMWHECLEHTHble MpUMBOopbl TENeBU3MOHHOTO HasdHaveHus (BakyyMHble
Tenekamepsbl). OCBOeHME BaKyyMHbIX Terekamep MUpPOBOW NMPOMBILLIEHHOCTBIO NO3BOMNWUMO CAeNartb OLYTUMbIN
Liar Bnepes no nyTu NO3MLMOHNPOBAHMSA TOYEK NPULENMBAHNA UMUTATOPOB OPYXKMS, B TOM YMCIe Ha NIOCKOCTSX,
3HAYNTENBHO MPEBbILALLNX NPUBEAEHHbIE pa3Mepbl, HanpuMep, POCTOBLIX MULLEHEN. YBennyeHve nnoiiaam
KOHTPOMs TOYeK MpuLenMBaHus MO3BONUIO COBMECTUTb 3adavu HEeCKOMbKMX OOHOBPEMEHHO ObyvaembiX K
NMOCTPOUTb KOMMIEKCHbIE TPEHaXePbl C NMPUMEHEHUEM COOTBETCTBYIOLLMX METOAMK, obecrnedmBasi BO3MOXHOCTb
cnnadveaHuna obyvaemblx B MogpasaerieHny 1 pelleHns aNeMeHToB TakTUudeckunx 3agad. B kayectse nmmtatopoB
(HOHOBO-LENEeBON 0OCTAHOBKM YCNELLHO NPUMEHSANNCH KUHOMPOEKTOPbI, KOTOPbIE K TOMY BPEMEHW BbliNycKanumcb
MacCOBbIMW CEPUSMU N MMEN AOCTAaTOYHO XOpoLlee KayecTBO. be3ycnoBHO, Takne TeXHUYeCcKne pelleHns 310
BonbLUON LWar Bnepes B TPEHaXXepOoCTPOEHUN, OAHAKO CTOMMOCTb BaKyyMHbIX Teriekamep Obifa CrnLLIKOM BbICOKa,
Aa n obpaboTka TENeBM3NOHHOIO cUrHana ¢ nHdopmaumen o6 yyebHbix BbiCTpenax TpeboBana 3HaunTeNbHbIX
annapaTypHbix 3atpat. [10 Mepe CHWKXEHUS CTOMMOCTU BaKyyMHbIX TeneKkamep poCro KONMMYEeCTBO TEXHUYECKNX
peLleHui no obpaboTke TENEBU3MOHHbBIX CUrHANoB AMs onpeaeneHns KoopauHat Touek npuuenmeaHus. MNepsas
TeXHUYecKas BO3MOXHOCTb BBEAEHMS B NMPOLECC 00y4eHUs KOHTpons 3a 0by4eHHOCTbIO, MOCTENEHHO CHOCUNa
uHaHcoBble nperpagbl. Bmecte ¢ Tem, OypHOro pasBuTUSi TpeHaxepoB Ha Ga3e BaKyyMHbIX Tenekamep He
npowusoLwno. MNpruynHOM TOMy CTano nosiBeHve NO3VLMOHUPYIOLLMX NOMYNPOBOAHMKOBBIX NPMOOPOB, a8 MMEHHO
npnbopos ¢ 3apsgosoi ceasbio ([13C). OgHOBpPEMEHHO pa3BUTUE BaKyyMHbIX TEXHOMOMMN CUCTEM TeNneBUaEeHUs
MPUBENO K CO34aHUK0 MNPOEKLMOHHOW TeXHWKM Ha 6a3e SneKTPOHHO-Ny4YeBbIX TPYOOK C BbICOKOAKTUBHbLIM
NIOMUHOOPOM. B TpeHaXepoCcTpoeHUnN 3TO TEXHUYECKOE peLLeHre NO3BOMNUNo co3aaTb 3KpaHbl KONNEKTUBHOMO
nonb3oBaHus Ans opMmupoBaHusa LeneBon obcTaHoBKW. BHayane npuobpenu LWMpOKy MONynspHOCTb
TEXHUYECKME PELLUEHUS CUCTEM OMNpeAeneHust KoopauHat Todek nonagaHus Ha 6ase [3C-nuHeek, 4TO He
pacLUMpSAno MeToANYECKUX BO3MOXHOCTEW, HO NO3BONSANO CO34aBaTb TPEHaXepbl C MEHbLUUMY 3aTpaTamn. Yepes
KOPOTKMIN NPOMEXYTOK BPEMEHWU CTano TEXHOMOrM4eckn BO3MOXHO MPOM3BOAUTL AOCTyNHble no ueHe M3C-
MaTpuLbl, YTO NPUHLMNNANBHO M3MEeHWo (06nerynno, yaeweBurio) Npouecc MO3vLMOHUPOBaHWUS KOOpAMHAT
ToYek npuuenueaHuns u nonaganus. OQHOBPEMEHHO B MUPE NPOU3OoLLEN PSA TEXHUYECKMX COBbITUI B KBAHTOBOW
TEXHVKe, a UMeHHO, nosierneHne AsGa-nonynpoBOAHNKOBBIX Na3epHbIX CTPYKTYP U TEXHONOrnyeckast BO3MOXHOCTb
MX NPON3BOACTBA B MMHUATIOPHOM UCMOMHEHWMN B Pa3fnnYHbIX AnanasoHax AfnH BofH. [NossneHne Ha poiHke MN3C-
Np1MBOPOB 1 NONYNPOBOAHMKOBbLIX Na3epoB COBMAaro Mo BpemMeHu ¢ OypHbIM pasBUTUEM BbIYUCTTUTENBHON TEXHUKN
W, B YaCTHOCTW, C MOSIBMEHWEM Ha PbIHKE MEepPCOHAaNbHbIX 3NEKTPOHHbIX BblYMCIUTENbHbIX MawuH (M3BM).
MosiBneHne M3BM B COBOKYNHOCTM C MONYNpPOBOAHUKOBBIMU NasepHbiMu TexHonormammn u M3C-npubopamum
OTKpbIBano 60osbLLMe BO3MOXHOCTM MO peanv3aummn y4ebHO-MeToANYECKNX BO3MOXXHOCTEN, @ UMEHHO:

— dopmupoBaHye LieneBoi 06CTaHOBKM B €€ pasfNYHbIX NPOSIBEHUSIX;
— ObGecnevyeHne UMMTaLMmM CTPENLOLI MO UMUTUPYEMbBIM LIENSM;
— KoHTporb 3a aeicTBUsiMmn 0by4aemMbix B npoLiecce y4ebHo CTpenbObl 1 No peayrnstaTtam ee BbINONHEHUS.

B pesynbrate B Mupe nosiBUnach Lienasi ramma TPEHaXepoB C 3KpaHaMU KOMSEKTUBHOMO MOSb30BaHUS U
BO3MOXXHOCTbH0 pELLEHNSA KOMMEKCHbIX 3aga4 00yyeHnsa. MHorne MmpoBbie NPOM3BOANTENN TPEHAXKEPHBLIX CUCTEM
((FATS CLWA; THOMSON ®paHuus; KINPRO [epmaHug), HekoTopble npeanpusatus B Poccun, cpeamn KoTopbix
OAO LIKBA 1. Tyna, ncnornb3yoT ykadaHHble 6a30Bble TEXHUYECKNE PELLEHNST B CBOUX pa3paboTKax TPeHaXKEPHbIX
CUCTEM KOMIMEKCHON TaKTUKO-OrHEBOW MOArOTOBKW. TpeHaxepbl ANA MOArOTOBKM rPaHaTOMETYMKOB MU
OrHEMETYMKOB, co3faHHble 1 npomnssogumbie B OAO LIKBAT. Tyna, npeacraBneHbl Ha pucyHke 11 2.

H606XOLI,I/IMO OTMETUTb, YTO YKa3aHHble TEXHNYEeCKMEe peLlleHnd 4OCTaTO4YHO J1erko MoryTt ObITb nepeHeceHbl
Ha TpeHaxepbl NHAMBMAYaArNbHON OrHEBOW NOATOTOBKMU. MNpYMepOM Takoro nepeHoca MOXET SBMSTLCS TpeEHaxep,
co3gaHHbii B OAO LIKBA 1. Tyna, ana obyyenunsa ctpenbbe ns AK-74 (pucyHok 3), B KOTOPOM NPUMEHEHbBI TE Xe
Ccnocobbl MO3MLMOHMPOBAHUSA TOYeK npuuenuBaHnst B 0e3na3epHON CUCTEME OnpeaeneHust KOOpPAMHaT.
BesnasepHasn cuctema npvMeHeHa ¢ Lenbto obecnedeHns 6esonacHOCT npouecca 0byveHus 1 yaeLleBrneHns
KOHCTPYKLUN.

TexHn4eckne pelleHUst NMOCNedHNX AeCATKOB NeT U MocrnefHue TeXHUYEcKUe peLleHusl Mo peanvsauum
MpOrpaMMHbIX BO3MOXXHOCTEN (rpadpuyeckmx, reonHpopMaLMOHHBIX, BbIYMCIIUTENBHBIX U YNPABASOLMX) NPUMBENU
K TOMY, YTO B HACToslLLiEE BPEMS B MUPE B KIACCHOM UCMOHEHMM CYLLIECTBYIOT TP TUMa TPEHaXEPOB.;

— TPEHaXxepbl VIHD,MBVID,yaﬂbHOVI OrHEBOW NOATOTOBKY;
— TpeHaXepbl KOMMNJIEKCHbIE OrHEBbIE U TAKTUKO-OrHEBLIE;

— TpeHaXepbl KOMMNJIEKCHbIE TAKTUKO-OrHeBble C BO3SMOXHOCTbIO KOMMJIEKCMPOBaAHUA B yqe6HOM npowecce c
BEPXHUMWU N NapannernbHbIM 3BEHbAMN boeBoro ynpaBlieHnA n B3aMMOLENCTBUS.

Hanbonbluero BHUMaHWUSI 3acCnyXMBaKOT KOMMIEKCHble TpeHaxepbl. Ocoboro BHUMaHUSI - KOMMJSIEKCHbIE
TPeHaxxepbl C BO3MOXXHOCThLIO KOMMIIEKCUPOBAHUS C TPEHAXepaMu APYrmX ynpaBneHYeCcKMX YPOBHEN 3aciyKnsBatoT
npexae BCEro no npuynHe BbIGPAHHOCTU METOAUYECKUX PELUEHWUA Ha TpeHaxepax WMHAMBUAYaNbHOW OrHeBOM
MOArOTOBKN U TPEHaxXepax KOMMIMEKCHbIX TAaKTUKO-OrHEBbLIX. BMecTe ¢ TeM TpeHaxxepbl BEPXHEr0 YPOBHSI C OMOPOWA
Ha nporpaMMHo-annapaTtHble JOCTMKEHUS NOCINEAHNX NET UMEIT NPaKTUYEeCKU HeorpaHUYeHHbIE METOAMNYECKNE
BO3MOXHOCTH.
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HeobxogMmMo OTMETUTb, YTO NOSIBNIEHME TPEHAXEPOB BEPXHETO YPOBHS HE OTMEHSIET TPEHAXKEPbI NPEeabIAYLLMX
YPOBHEN. HanpoTue, TpeHaxepbl MpegblayLnx YpOBHEM MOryT ObiTb BKIOYEHbI B METOAUYECKMI MpoLecC
0o0y4eHNs1 M TPEHMPOBKM BOEHHOCNYXalMX B AMNUTENMbHOM BPEMEHW MNPOXOXAEHUS BOEHHOW CIyXObl.
lMocnepoBaTenbHoe 00yyYeHMe Ha TpeHaxepax PasnmMyHOro YpoBHS, NepeMexaloLLeecs ¢ peanbHbIMy CTpenbbamu,
MOXeT [aTb 3HauyuTenbHble pesynbTaTbl C BO3MOXHOCTbIO M3BexaHus B HEKOTOPOW CTeneHu «napagokca
BbICOKOA((PEKTMBHBIX TpeHaxepoBy». KpynHenme npon3BognTen TpEHaXXepPOoB B HACTOSILLMIA MOMEHT paboTtatoT
Haj co3daHuem TpeHaxepoB BepxHero ypoBHs. bonee Ttoro, dwmpmon FATS cosgaHbl curHambHble o6pasLbl
nogo6Horo TpeHaxxepa. TpeHaxepbl BEPXHErO YPOBHS NMPETEHAYIOT 3aHATh BEAYLLYIO POSb B y4eOHOM npoLiecce no
CBOMM BO3MOXHOCTSIM peanuaaLmm npotecca obyvyeHuns B eGUHOM TakTUYECKOM 3aMbicne 60eBbIX JENCTBUIA.

B nocnegHee Bpems B Poccuiickon apMmmn NposiBNseTcs 0cobbl MHTEPEC K TPpeHaXKepam BbICOKOrO YPOBHS
CMOCOOHbIM B €AMHOM TeOMHOPMALUMOHHOM U rpadunyeckoM nNpPOCTPaHCTBE MPOBOAUTL MNOATOTOBKY
pas3HOPOAOBbIX 06LLEBOMCKOBBLIX hopMupoBaHuin. Tak B HacTosiwee Bpems OAO LUKBA r. Tyna npoBoguT ONbITHO
KOHCTpyKTOpCKyto paboty (OKP «Pacyer OB®») no pa3paboTke TpeHaXepHOro Kommnekca obbeguHsItoLLero
yyebHble MHTepeChl HECKONbKNX KOMaHOHbIX YPOBHEN BNNOTb A0 6puragHoro. PaspabaTtbiBaeMbiM TPeHaKepHbIM
KOMMNNEKCOM MpeAnonaraeTcs 0XBaTUTb P CUCTEMHbIX M MPEAMETHbIX TPEHAXEePOB.
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Prospects of Development of Small Arms- and Short-range Man-handled Weapon Simulators

In all times beginning from the invention of powder combustion process in a barrel, the mankind has been interested in the
most effective ways of using weapons. Efficiency of weapon application depends directly on a gunner's skills. These skills can be
acquired through training with using a real weapon and through using technical means of training providing a minimum and
sufficient set of training points. At times the technical means of training are more sophisticated than the weapon for which they are
intended. At the time of creation of powder charges in a gun barrel general technological solutions were extremely few, they
were not sufficient for creating effective technical means of training. But the necessity to train in firing and engineering thought of
the man are capable to give birth to technology of a new level even under conditions of limited possibilities. So the first simulator
mentioned in historical documents was designed by Admiral Nakhimov who set guns and gunners on swings for organizing a
training process. The swings simulated pitching and rolling in sea conditions as a serious factor which influences firing results.
Gun loading methods and methods of aimed fire performing were trained in those conditions. But that wonderful technological
solution with its simplicity and efficiency was almost the only means of training for barreled weapon. Later on up to the rapid
technics development in the first half of the 20" century, training was conducted through using real weapons without application of
additional technical means.

The technology which may have a claim on marking the beginning of training means creating process, falls onthe 40's 50's
of the 20" century. The first simulators of small arms as short-range weapons were based upon mechanical elements of weapon
fixing at the moment of shooting. The weapon fixed in space made it possible for the instructor to check correctness of aiming
performance. The mostadvanced simulators fixing aiming points, had drives from weapon simulators to the punch. In the time of
shot performance the punch marked a target paper form. The training process went quicker as the instructor did not have to waste
time for sighting line control. Technological solutions of that type had been applied for a long time in the world and supported the
training methods.

New in its essence technology in training means appeared as a consequence of launching the production of devices
operating with photoeffect (direct and reverse) which occurs in the transition region of the device. That technological solution
allowed to create detectors of aiming points marked with high intensity light sources. But the simulators based on that
technological solution had a weak methodological component as the shooting indicator came only to the fact “hit/miss”. Simulator
implementation variants based on that technology did not give any considerable technical results as any attempts to position the
aiming points led to multiple growth of photocells number and as a consequence, to a considerable rise of the system cost. For
justice' sake, it is necessary to point out that one of the photosensitivity elements the four-sector photodiode was for a long time
the main element of the position establishing system in simulators and object positioning systems in other fields of technics.
Some of the simulators used in present time for firing training, are based on that technology. The system of aiming point position
establishing on the base of the four-sector photodiode is compact enough, but it suffers from some shortcomings such as
inadmissibility of inclined sights without additional devices, absence of possibility to use with big screens during exercise
execution, necessity to process an analog signal.

It is necessary to point out to rapid development of vacuum luminescent devices (vacuum telecameras) for television
purpose alongside with the photosensitivity semiconductor devices. Launching of vacuum telecameras world production allowed
to take a tangible step on the way of positioning of weapon simulator aiming points, including aiming point positioning on surfaces
which considerably exceed the mentioned dimensions, for example, full-length targets.



