CBHCT IyX0BOTO OpPKecTpa Kiacca: «dypym» opomran «XuMePy» CUHXPOHHBIM KHHETHUECKUM
caBaHOM, PacCKasbBasi IOCMEBILINE BCTaTh U3-TIOM KOXKU OPYAUS.

(c) TamOuTt-Catipep

Knaccudukanus: «PenscoBoe (Kunetuueckoe) BoopykeHue» - 9T0 TUI CPEICTB OUCTAHIIMOHHOTO
nIopaXkKeHusd Lieiel, IpefcTaBisaiollee U3 cebs 3MeKTPOMarHUTHHIY YCKOPUTEIb Macc U3 ABYX U 0osee
Pa3TOHHLIX PeJIbC-CIIMpase, CIOCOOHAIX IPY ITOMOIIY PE3KOro Nepenafa NOHHOTO [aBIeHUsI MeXIy
CBEPXIIPOBONHUKAMU PAa30rHATH TapaMarHUTHHIY CHAPSAL 4O OKOJIOCBETOBOX CKOPOCTH.

W3BecTHBIE MOIU(UKALIUY U UX OCOOEHHOCTH:

CyIecTByeT Tpu OCHOBHEIX THIIA «PebCOBOr0» BOOPYKEHUS:

[lepsrii: «PenbcoBo-CriupaTpoHHas [lymika», Uiy npocTo «PeabCcoOTpoH» - 3TO caMblii
pPacupoCTpaHEHHEIM TUI YCTAHOBKY MHOTOCTYIIEHYATOI0 3JIEKTPOMArHUTHOTO Pa3rOHa, B
OONIBIIMHCTBE CIy4YaeB UCIOIb3YIOMINY IUIIeHHbIe KaKUX-TU00 B3PHIBYATHIX BEI[ECTB UJTN
BBIUUCIIUTEILHBIX CUCTEM HUPHUOOCMUHOBEIE 00JIBaHKM B KaueCcTBe 6H0€BOT0 CHapsia, ¥ UMEIOINI
BBICOYANIITYI0 CPENHIOI MPOOUBHYIO CIIOCOOHOCTH B IIECThAECAT YeThpe ACTepUTa AJIsl yCPeTHEHHOTO
150-mM cHapspa.

[TpuMeyaHnue: PebCOTPOH MOfIpa3ensaioTCs Ha YeThIpe IoATHUIIA:

KuHeTn4yecKkuil peibCOTPOH - HEaBTOMATUYECKOe OpPYyIKe, YbH PEIbChl OTIUTH U3 CBEPXIIPOBOMIHUKA,
TI03BOJISISE MOOUTHCS PENISITUBUCTCKOM CKOPOCTH, COXPAHUB IIPU 3TOM IIPEie/IbHYI0 CTeIIEHb TOYHOCTH
Y IPOOUTH S, HO U3-3a CBOMCTBA KOHCTPYKIIMOHHEIX MaTEPHAIOB, ITOC/Ie KazXI0T0 BLEICTpea
PenbCcoTPOHY TpedyeTcs HEKOTOPOe BpeMs Ha BHIOpOC Telsa. biaromaps nonepeMeHHOMY IPUHITUILY
pa3roHa MOXKeT PeryiIupoBaTh CUITY BEICTPEIa, BHOCS TpeOyeMEble MOMPaBKX B PACUETHI.

CKOPOCTPEIbHEIN PETbCOTPOH - aBTOMATHYECKOE OPYIUe, PEIbCH KOTOPOTO OTIMTH M3 aflaMaHTHU/Ia,
YTO UMEeT CpeHKe ITOKA3aTelH 110 IIKaJie IIPOBOOUMOCTHA MalTuKeTa, a 3HAa4YUT U 00j1ee HU3KYI0
IYBbHYI0 CKOPOCTH, KOMITIEHCUPYS 3TO U3HOCOCTOMKOCTHIO, ¥ ITO3BOJISISI UCIIOIE30BATh
BBICOKOYACTOTHBIE MOHHbIE TIeperaasl He OmacasiCh MOBPEOUTh IIYCKOBOM MeXaHU3M, Be[s OTOHb C
IIHKOBO-BO3MOXKHOM 4aCTOTOM pabOTHl OCHIIATES.

CeMUCTBONIbHAS Tay0OuIla - TAXKeI0e MHOTOCTBOIBHOE IT0JIyaBTOMATHYECKOe OpYOue,
IIpefCTaBIeHHOe HECKOIbKUMH CIIapeHHBIMH KHHETHUYECKUMHY PeIbCOTPOHAMH, YeH I[HKJII OTHS HOeT
BILJIOTH [0 OIyCTOIIEHUs 6JI0Ka CTBOJIOB, ITOCJIe Yero MPOUCXOOUT ITepe3apsiaKa IIaTPOHHOTO
OapabaHa.

Bropou: «U30marop [yrosou Pa3psaaku», oH ke «JlyraTpoH» - yCTAHOBKA 3JIEKTPOMarHUTHOTO
pa3roHa Ha CTHIKE AYTOBOTO U PEIbCOBOT0 OPYAUM, KOTOpas IPUUUCISETCS UMEHHO K IIOCJIeIHUM,
TaK KakK, HECMOTPS Ha UCIO0JIb30BaHUE B KOHCTPYKIIMYU reHepaTopa Ha30BOTO OIS, BEJET OTOHb
9KPaHUPOBAHHBEIMU MOAKATUOEPHBIMYU CHAPSIAAMU, YTO 00PaMIISIOTCS AYTOBHIM II0JIEM BHYTPHY CTBOJIA



1 TEePSIOT €Tro0 IIPU KOHTAKTE C BPaXKECKHUM CUIIOBBEIM 6apbep0M C IIIaHCOM COBEPLIUTH KOHHYIO
Pa3pAnKy u HpOfITPI CKBO3b BeKTOpHO-BOHHOBOfI IrpagueHT oe3 IIOTEePH UHEPLHUH.

[TpuMedanue: [IyraTpoHH MIOAPa3AeAIOTCS Ha TPU MOATHIIA:

Pa3psigHBIN OyraTpoH - HauOoJjiee KJIaCCUYeCKUM IyraTPOH, Yallle BCETo IIPefCTaBIeHHLIN B BUIE
II0JTyaBTOMaTHYECKOTO OPYIUS C OTPAaHUYEHHBIM YHCJIOM BHICTPEJIOB [0 BHIHYKIEHHOW ITepe3apsiaku
C oxJaxneHueM. B HEeKOTOpEIX MOguGUKAIUSIX MOXKET BECTH OTOHb U IMOgKanubepaMu, u
IJ1a3MOMAaMH, YTO CO3JaeT ellle OOJIBIIYI0 IYTaHUIy C ero Kiaccuukalmen.

CHalmmepckuil IyraTpoH - HeaBTOMaTU4eCcKoe opyaue, 60eBol CHapsi[ KOTOPOTO MOIy4YaeT pas3roH He
TOJIbKO OJ1aroaps MOHHOM pas3psiKe Pesbc, HO U IOM BO3[MeHCTBHEM BEeKTOPHO-BOJTHOBOTO IIOJIS, UTO
HE JaeT OCTATOYHOM 9HEPTUM BHIUTH HUKYyOa KPOME HAMpPaBIIEHUS OTHS, TI03BOJISISE JOOUTHCS
TPoOUBHOM CITOCOOHOCTH B COPOK Ba ACTEpUTa, IapasiellbHO COXpaHeHUs CTaOUIbHOCTD OIS
CHapSIOM.

Jlerkui (JIeTKOCTBOJIbHEIN) IYTaTPOH - aBTOMATUYECKOe OpPYy/Ke, Jallle BCero SBISIONEeCs YaCThio
IIPOTUBOIIEXOTHRIX CHCTEM 000pOHEL. [IpencTaBnsieT u3 ce6s TuOpu KOHIENINHM CKOPOCTPEIHHOTO
PETBCOTPOHA ¥ PAa3pPSAHOTO AYTaTPOHA C BpAIIAOIIUMCs 6JI0KOM B TpU U 60Jiee CTBOJIAMHU, BETYIITHH
HEeTIPEePBIBHAIM OTOHb BIJIOTH [0 IIeperpeBa, Wik U3PacXoI0BaHUs TATPOHHON JIEHTHI.

Tperuii: «KKBaHTOBO-I'paBUTOHHEIIPETPAHCIATOP», OH XKe «['paBUTPOH» - 3TO YCTAHOBKA 110 Pa3roHYy
MaTepuu, KOTopas UCIO0JIb3YeT 3JIEKTPOMAarHuTHHIE TOTOKK B KOMOMHAIMY ¢ 3¢ ()eKToM BOITHOBOM
npsaMoi YnbdhioHHa, GaKTUYeCKH JIulllasg KOHTAaKTHYIO MaTePHIO MacCh 1 Pa3roHss e€ [0
IIPEBHIIIAIIINX CBET CKOPOCTEH.

[Tpumeuanue: ['PaBUTPOHEI MOAPA3AEISIOTCS Ha ABa MOATHIIA:

KBaHTOBEIN PEIbCOTPOH - TSKeJlasi FPaBUTPOHHAS YCTaHOBKA, BEOYIask OTOHb OAKaIu0epHEIMU
6oempunacamMu C TPUTUN-TEUTEPUEBBIMU CTEPXKHSIMU, CIIOCOOHBIMU C TIOMOIIBI0 OYTOBOM
IIOJITPU3alluK BhIIepKaTh 00Jiee IByX CEKYH[ I'MIepPIPOCTPAHCTBEHHON HArpy3Ky C MUKOBOM
CKOPOCTBIO B IIECTHCOT METaMeTPOB Ha CeKyHAy 6e3 motepu 60ecriocoOHOCTY CHapsaa.

VIHBOKAIIMOHHBIN PEIbCOTPOH - TPABUTPOHHAS YCTAHOBKA 0COOOI0 THIIA, OACOETUHEHHAS K
pe3epByapy C MeXaJTUuTIUHBIM CyOCTPAaTOM, ¥ UMEIOIasi HECKOJIbKO BCTPOEHHHBIX B JIOKAJIbHBIH
BBIYUCIIUTENBHEIN MOAyhb «[IpadT-KaHTap», YTO KOHBEPTUPYET KOMIIPECCUOHHEIM CcyOCTpaT B
CHapsObl IPSMO BO BpeMsi CTpenbObl. biarogapsi CBOMCTBaM I'MIIEPCTENIapOB CHAPSABI MOTYT
CyILleCTBOBaTh B TMIEPIIPOCTPAHCTBE NI0Ka He MOTEePSIOT IICU-CBSI3b C OPYAUEM, T.e. AaJIbHOCTh UX
IopaXkeHus IMOTeHLIKalbHO HUUYEM He OTpaHUYeHa.

KpaTkuil aHaIu3 OPYKUS U €T0 UCTOPUST:

BpeMeHa CpeoHuX BEKOB BCEraa OBLIH CPOOHN HEKOM CKa3Ke 0 HEOILITHOM, HO CTpeMdAIneMCAa K
3B€31aM 4YeJIOBe4YeCTBE, YTO COBEPIIIAIO OH.II/I6Ky 3a OMHGKOﬂ, HO OBHUT'AJIOCH BIIepenq HECMOTPSA Ha



00J1b, TUINIEHUS U HEeB3roarl, CpaxKasiChb B 0eCCUYETHBIX CXBAaTKaX 3a BhIXKHBAHUE, U B OMHOM M3 TAaKUX
POOUIIOCH HEYTO, YTO CIIACJIO CTOJIBKO XKeée XKHU3HEH, CKOJIBKO U I/ICTpe6I/IJ'IO - <<PeJ'H:>COTpOH>>.

Bynyuu mepBBEIM B HCTOPUY AUCTAHLIMOHHLIM CPEACTBOM IOpPaXKeHUS 1iefiel, PeIbCOTPOHHOE, U K€
«Kunetndeckoe» BOOpyKeHNe, Ha3BaHHOE TaK K3-3a CBOMCTBA OOHYIATH LIe/Ib Pa3PyIIUTETbHBIM
IaBJIEHWEM BCIIEICTBUE CTOJIKHOBEHUS CHapsAa C MPerpajoy, o IpaBy CUYUTAETCS KHUBBIM
BOILJIOIIIEHHEM VIIEeAIIero BpeMeHH, KOra BOMHB Ka3a/IMCh BEYHBIMHE, [IBOPIIOBEIE IT€PEBOPOTE OBIITH
0OBIIEHHOCTHIO, a LieThle MepKaBbl MOTJIM POOUTHLCS M CTMHYTh OYKBAJIbHO B TeUEHUE COTHCA.

CMyTHOe BpeMst BHIHYIUIIO JIIOfIeH IPOMUBaTh KPOBb BO MM 3aBTPAIIHETO [[UKIIA, IOCEMY He
YOUBUTEIBHO, YTO B «HyneByio J1moxXy» Y Kaxkgoro rpaxgaHCKoro Ob1 UMEHHOU PETbCOTPOH.

ViHTepecHO, YTO IT0 OKOHYAHHUIO BOMHEI ¢ JlamiacoM IepBLIM AeJI0OM JTIOIX BepHYU cebe He
paKeTHBIE, @ UMEHHO PEJIbCOTPOHHBIE TEXHOJIOTUH, U YKe K Xenuocy 2532-T0 [0 H.J1. Ha TUHUHU
(bpoHTa BHOBb pPa3[aliCs XapaKTEPHBIA BOM MOHHBIX IIEPETAMIOB, UTO 3IEKTPOMArHUTHEIM T'PajloM
IPOKaTHWINCH TI0 BCEU IJIaHEeTe, BBepras €€ B HOBYIO KPOBOIIPOJIUTHYIO BOMHY.

[To maHHBIM UCTOPUKOB, UMEHHO JII000Bb BOEHHHIX K JIETKUM B 00pallleHuH U TPOU3BOACTBE
PEeNbCOTPOHAM IIOCITyKUJIa IIEPBOIIPUYNHOM TTepexofia YeJI0BeUYeCTBa CO «CTeKa» - MPOo3payvyHbIX
KBapIEBHIX IIJIUT, YTO PaHee UCIO0JIb30BaJIUCh B MHXKEHEPUHU 71 CO3MaHMusI 0030pHBIX 00/1acTel, Ha
pa3paboTaHHble B 2833-M [10 H.JI. 9KPAHBI, YTO SIBIISIOTCS YaCThi0 OPOHU, Belb HUKTO He 3HAET KOraa
B TBOIO CTOPOHY IPUJIETUT UPUAOCMUHOBAS UTJIa, @ JKUTh X0YETCS BCEM.

PenbcOTpPOHHI B IpUHIUIE OBUIM afalTUPOBAHEL IO TPOOUTHE XOPOIIO 3AIUIIEHHBIX KOHCTPYKIUH,
HO C IIPUXO0I0M PEaKTHBHON HAaBECHOUN OPOHU OHM IepecTanu ObITh aOCOTIOTHHIM OPYKHEM, XOTS
BOLIEeAIINE B 00MX0[ HEMHOTHUM I032Ke (ha30BhHIE IIUTHL BCE €llle OCTAIOTCS JIaKOMOU IeJIbI0 [JIs
YCKOPHUTETEeH MacChl, KOTOPhIE JIETKO ITePerpykaioT BeKTOPHO-BOTHOBEIE TTOJIS.

Y TeM He MeHee, COBpeMeHHbIe 00pa3Ifkl BCe K€ OTINYal0TCS OT AOMOTOMHBIX S9K3EMIIJIIPOB
IIPOLIIOTO0, UCIOJB3YS B CBOeU 0CHOBe apdekTa MelicHepa - OCHOBHOM IPUHIUT (HOPMUPOBaAHUS
BEKTOPHO-BOJTHOBOT'0 ITIOTOKA, KOTa IOJ 3JIeKTPOMArHUTHEIM BO3[E€UCTBUEM I'PaBUTOHE MEHSIOT
CIIUH.

[Tpote roBops, eCiu paHblile PeIbCOTPOHEI IPOCTO YCKOPSNIKA CHAPS, Teepb OHU OOHYJIAIOT €ro
Maccy, 03BOJIsIs JOOUTHCS BEICOYANIIIEN CKOPOCTH II0JIeTa C MeHBIINM apabonuuyeckuM 3dhdekTom
nepuBanui. IlIkana uaMepeHust MpobUTUS TakxkKe OblJla CKOPPEKTHPOBaHa COTJIaCHO HOBHIM PeasusM,
II0JIyYUB HauMeHOBaHue B yecTh Apunbanbia ['nc-Actepa - «ActepuTtoBa IlIkama».

«ActeputoBa Illkana» - 3T0 TabnKila U3MEePEHUsT MePHI IPOOUTHS, TOE B KaUeCTBe YCPeIHEHHON
TOYKY MCII0JIb30BaHO 3HAaYEHUEe B COPOK [iBa AcTeputa, HeoOxogumoe 150-MM penbCOTPOHHOM IYIIKE,
YTOOB! TPOOUTDH NECATUMETPOBLIN CJI0W UPUAOCMUHOBOTO KOMIIO3HUTA.

ACTepI/ITBI PaCCYUTHIBAIOTCA 9epe3 oIIpeneyieHrne IICHOHHOI0 OTKIIMKAd KOHTAKTHRIX YaCTHIT Ha
60M6apI[PIpyeMBIfI MMH MaTepPHUaJl, aTOMBI KOTOPBIX HAYWHAIOT PE30OHHUPOBATE HaA HCYUCIIIEMOKI
HaHOCEKYHOaMH 4aCTOTe, YTO U OIIpenesideT €ro JIOMKOCTE II0[ NaBJIEHUEM I'PDaBUTAlIMOHHBIX U



KMHETHYECKHUX BOJIH, a 3HAYUT U HEOOXOTUMYI0 CKOPOCTh CHApPSIa [/ PelIbCOTPOHA.

[TpobuBHas CI0COOHOCTb MOXKET PA3HUTHCS B 3aBUCUMOCTH OT THUIIAa YCKOPUTEIIS Macc, HO OCHOBHOM
IIepeMeHHOM CYUTAIOTCS UMEHHO OOeTpuIachl, IePBUYHBIX TPYII KOTOPHIX CYIIECTBYET TPU:

[TpakTuueckuii 6oenpunac (bonBaHKa) - caMblil pacCpOCTPaHEHHBIN TUI HOETTPUIIACOB, UMEIOIIUX
IIPOCJIONKY KPUCTa/JINYeCKOTO UPUOOCMUHA U BHEIIHUY NeBOJIbGPaMOBHIH 1Iap, YTO IPU YCKOPEHUHU
[0 mBaOIlaTH MaXOB HaUMHAET IIJIaBUTHCS, HO O1arofaps KpUCTANINYeCKOMY CEPAEYHUKY
YTPaTHUBIINYN YaCTh MaCChl CHapS[ JOCTUTAET LIeJIu ¥ PacKasbiBaeTCs IIPU yhape, HaHOCS
C0006IIT1aeMO¥ 1IeNTM YPOH BMECTO ITPOX0XKIEHUS HACKBO3b.

Omnepenntnri 6oenpumnac (ITogkanubep) - KOMOMHAPOBAHHEIM TUII O0EIIPUIIACOB, COCTOSIITNHT 13
«KOZKyXa» - CBEPXIIPOBOSIIEH KalCyIkl, PAaCKPLIBAIONUIENCS TIOCTIE BEIXOMIa U3 PENTbCOTPOHA, M «Tea»
- OCHOBHOTO KOPITyCa, CIIOCOOHOTO KOPPEKTHUPOBATh X0 TPACTEPaMHU.

WuxeHepHsIl Ooenpumnac (dyrac) - cTpaTernyeckuil Tun 6oemnpunaca Co CBEpPXIpPOYHEIM
OU3IEKTPUYECKUM ITOKPEITHEM, KOTOPHIY HAUYWHEH TEPMOSIIEPHOY B3PHIBYATKOU U UCIIOJIb3YETCS
TOJIBKO B CHCTEMax CIIOCOOHBIX Hy/UTU(PULIKXPOBATL MacCy.

I/IHTepeCHO, YTO BUOBL <<60€1'IpI/Il'IaCOB>> OJid peJIbCOTPOHA 3THM HE€ OTPDAHHUYUBAIOTCA.

YckopuTenu MaccChI ellle ¢ IoCTPoMKY nepBoi «benoi bamrau» B 2549-M [0 H.JI. IONy4uiIu ocoboe
OTBETBJIEHNE, U3BECTHOE KakK: «IlyckoBbie Mopmynu», unu xe «KaTamyabTel» - 9TO THII
PENbCOTPOHHOM YCTAaHOBKY, aflallTUPOBAHHKIM IIOM 3aMlyCK CTAI[MOHAPHOTO BePTEKCHOTO BOOPYKEHUS,
TAKOTO KaK MHUHBHI, a TaKXKe [IPOH-MasKOB, MHKEHEPHBIX 00beKTOB BOEHHOI'0 THIIA U O0EBHIX
Kopabei.

[TomoOHasi MHOTOT'PAHHOCTE CHelana PeIbCOTPOH HEOTOEIMMOM YaCThIO BCSIKOM 00€BOM TEXHUKHU, U
TEeM He MeHee, MUHYChl KHHeTHYECKOT0 OPYXKHs, TaKHie KaK He00XOIUMOCTD MOIOJIHATE 00EKOMIITIEKT
M CJIeUTh 3a U3HOCOM DPeJIkC, Bcerga OyayT mepkaTh ero B 6anaHce C OCTalIbHBIMU.

[To kpaiiHel Mepe Tak 6v110 1o 701-T0, Korma «Kypapec MHmacTpu3» OB BHIIYIIEH YCKOPUTETD
Macc HOBOTO ITOKOJIEHUS - KOpaOesbHbIM PeIbCOTPOH Tuma: «ONMHOYeCTBO», OH XKe «Dypym»,
CIIOCOOHBIH ITPSIMO B 6010 ITePEKIII0YaThCs C KJIacCuuecKoro 60ekoMIiekTa 60JIBAaHOK Ha
nogkaauOepsl C AYTOBEIM 3apSAIOM, UTO MOXKET YIUBUTh la’ke CaMOr0 3asiAJIOr0 BOSIKY.

Kpome npouero Mopenb o6afiana CloXkKHe!IIel CUCTeMOM ITONIepeMeHHOT0 MHOTOCTYIIEHYaTOT O
pas3roHa, 4To IO3BOJISJIO PEryIUPOBaTh CKOPOCTh CHApsAAa B 3aBUCUMOCTHU OT YCIIOBUM CPENH U
BHECEHHBIX I10JIb30BaTe/IEM IIePEeMEHHEBIX, YTO JaBajlo TAKTUYECKOe IPEUMYIIECTBO 1 II03BOJISIO0
SKOHOMMUTD SHEPTHIO IIpU CTpesibbe, a Hanudre HeCKOJIbKUX CTBOJIOB Ha TYpeJd MO3BOJISATIO IIPU
JKeJlaHUM UCII0Ib30BaTh UX T004YepenHo, fabbl He BEIBOOUTH OPYKUeE B IIEPETPEB.

K npeBenukoMy coxKaseHuI0, 13-3a JOPOTOBU3HE IPOEKTa [0 ONpeeIeHHOTO BpeMeHU OH ObLT
HETOMYJIsIpEH, HO moce «3esneHoi [lepecTpenku» 916-ro, Korga myinka Oblyla MpopeKIaMUpoBaHa B



gejie, 9uCJIo 3aKa30B PE3K0 BO3POCIIO IO HEMBICIIMMEIX MacITaboB.

[TogBOMST UTOTH, TIYTh PEILCOTPOHA OBLJT BeChbMa AIUHHBIM OT IPUMUTUBHOTO PYYHOTO OPYXKUS, 0
KBAHTOBO-MHBOKAIIMOHHON YCTAHOBKH, CTIOCOOHOM CO3aBaTh CHAPSAH! U3 IIYCTOTHL X OTIPABIISTh UX
yepes MopTasibl Ha APYIYI0 CTOPOHY IJIaHETAPHOM OPOUTEI, HO HaXKe Tak, QyHOaMeHTaIbHbIE
IPUHIAIIL JAHHOTO OPYOUS OCTAIOTCS HEM3MEHHH BOT YK€ HeCKOJIbKO MUJIJIEHHYMOB.

HaBepHOe, IMEHHO [T03TOMY OHO M3JIy4aeT HU C YeM He CPaBHUMYIO aypy Yero-To IOUCTUHE
3JIeT@HTHOTO, 3aCTaBJIsAS C TPEIETOM BCIIyIINBATHCS B MOHHBIN BOM CBOMX BEICTPEJIOB KaK B IIE€PBHII
pas.
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