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['maBHOM 3amayeld HEPa3pyIIAOUIETO KOHTPOJIA SBJSECTCS U3YYCHUE U
aHanu3 OOBEKTOB 0e3 ux Aedopmanvu U pa3zdopkH. DTy 3ajady MOXKHO
pEIIUTh C TIOMOMIBIO PAAMOMETPUYECKUX CHUCTEM HEpa3pyIIAIOIIEro
KOHTpPOJII Ha OCHOBE HCTOYHUKOB BBICOKOIHEPIE€THUECKOIO TOPMO3HOIO
n3nydeHus. OTHUM U3 TaKUX UCTOUYHUKOB SIBJISIETCS] OETaTPOH.

beraTpoH - 3TO MHAYKIMOHHBIA YCKOPHUTENb 3JEKTPOHOB. IIpunHumm
€ro JCHCTBUS 3aKJII0UAETCSl B YCKOPEHHUH 3JIEKTPOHOB MO KPYroBoi opOuTe ¢
INOMOIIbIO BJIEKTPUYECKOI0 TMOJIsA, HHAYLUPYEMOTO H3MEHSIOMIUMCS BO
BPEMEHU MarHUTHBIM NOTOKOM. B pabore OerarpoHa, MOKHO BBIACIUTH TPH
OCHOBHBIX JTama: TEepBBIA JTalml — 3TO BBOJ IIydyka OJJIGKTPOHOB B
YCKOPUTENbHYIO Kamepy. BTopoli aTan — yCKOpeHue 3JIeKTPOHOB, TIPU 3TOM
WX DHEprusi yBeiauuumBaeTcsa. Ha TpeTbeM 3Tame NpOM3BOIUTCS CMEIICHHE
My4YKa 3JIEKTPOHOB C PaBHOBECHOW OpOMTHI Ha MuIleHb. [locne monananus
DJIIGKTPOHOB B  MHUIIECHb, IMOJY4aeTCs KOPOTKOBOJHOBOE TOPMO3HOE
U3ITyYeHUeE.

OmauM ©3 camblX B@XHBIX TNpPUMEHEHWH  OeraTpoHa, s
HEepa3pyIaoUIEro KOHTPOJIS, SBJISETCS €ro MCMOJIb30BaHNUE B JOCMOTPOBBIX
KOMIUIEKcax. MeTon 1udpoBOil  peHTreHorpaduu, HCIOIB3YEMBIN ¢
OMOIIbIO OETaTPOHOB, OTJIMYAET BBICOKAs MH()POPMATUBHOCTh, OCHOBAHHAs
Ha BO3MOXXHOCTH BH3yaJIU3aIlMU CTPYKTYpPhl OOBEKTa KOHTPOJIS, BHISBICHUS,
UIEeHTU(UKAIIMN  BEIIECTB HENOMYyCTHUMBIX JIOKAJIBHBIX BIIOKCHUH U
OTIpe/ICNICHUS] UX TEOMETPUUYECKOTO MOJTO0KECHHUS.

Hnst ynoOHOTO M OBICTPOTO JOCMOTpa OOBEKTa, K JOCMOTPOBBIM
KOMIUIEKCaM TPEABSABISIOTCA ONpeAcNEéHHbIe TpeOOBaHMs: MPOITYCKHAs
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CIOCOOHOCTb, KAaueCTBO IMOJIy4aeMOro H300paXeHHs] M JOIyCTUMBIE
Tr€OMETPUYECKHE pa3Mepbl IpocMaTpuBaeMbix 00beKTOB. Ilokazarenu
COBPEMEHHBIX JOCMOTPOBBIX CHCTEM MOYKHO YJIy4YIIUTh C HOMOIIBIO
MOJIEpHU3ALUT oerarpoHa. Hapsny C MCII0JIb30BAaHUEM
BBICOKOA()(DEKTUBHBIX ~ CIUHTUUISILIMOHHBIX JETEKTOPOB, €CTh CIOCOOBI
NOBBIIICHUST A(P(EKTUBHOCTH HCMIOIH30BAaHUS HCTOYHUKA W3IIYUYCHUS C
[OMOIIbIO MOBBIIIEHUSI YacTOThl CIEAOBAHUSA HMITYJIbCOB M3JIy4ECHMS,
ONTUMU3ALIUN TEOMETPUUYECKUX NTaPaMETPOB UCTOUHHUKA U3ITYUCHHUSL.

XapakTepHOll O0COOEHHOCTbIO HMCTOYHHKOB TOPMO3HOIO H3JIy4YEHUs
ABIIIETCS aHU30TPOIINS yTJI0BOTO pacnpenenenus U3JTyUYEHUSI.
[Tpon3BOAUTENBHOCTh KOHTPOJS CYIIECTBEHHBIM 00pa3oM 3aBUCUT OT
reOMETPUUYECKUX MapaMeTpoB UCHOIb3yeMoro npudopa. B 6erarpone, uz-3a
€ro TeOMETPUYECKUX pPa3MepoB, YIroj H3Iy4deHuss OyJeT OrpaHHWYyeH, YTO
OTpULIATENILHO  BIMSAET HA JOMYCTUMbIE TIE€OMETPUYECKHE  pa3Mepbl
KOHTPOJIUPYEMBIX OOBEKTOB.

T T T AT
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Fyp

Puc. 1

Ha puc. 1 mpuBeneHa TWMWYHAsS TeOMETpPHYECKas CXeMa KOHTPOJIS
KpYIHOrabapuTHOrO 0OBEKTA.

Jlmst  cuCcTeMBl  JOCMOTPOBOTO  KOHTPOJISI  CYIIECTBYET HEKOTOPOE
MUHHUMAJIEHOE PACCTOSTHUE OT HCTOYHUKA M3ITYICHUS 10 00BEKTa KOHTPOJIA.
OOBEKT CKaHUPYETCS PACXOMAIIMMCS ITYYKOM TOPMO3HOTO H3iydeHus. B
ATOM cXeMe MUHMMaJIbHOE 3HaUeHHE (POKYCHOTO paccTossHuS (1) BBIOUPAIOT C
Y4E€TOM YTIJIa TIOJIOBUHHOTO OCJIa0JICHHS.

Fo,=H-ctg(a/2) ().

Jlnst  moBeimieHuss  3(OPEKTUBHOCTH  WCIIONB30BAHUS IMy4YKa U
MOBBIIMICHUST ~ CKOPOCTH  KOHTPOJIS  TpEIaracTcs  yBEIMYHUTH  YTIOJ
HE3aTCHEHHOTO ITyYKa U3JTy4YCHHUS .
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JInst 3TOro, MOXXHO TOBEPHYTH 3JEKTPOMArHUT OETaTpoHa TaKUM
o0pa3oM, 4TOOBI HMCHOJIB30BaTh IYYOK H3IYyYEHHUs, PACXOIAILUNCA HE B
BEPTUKAIBHOM, & B MEAUAHHOW IUIOCKOCTH, T.€. B INIOCKOCTH, HAXOIALICHCS
MEXy MOJIOBHHAMM 3JIEKTPOMArHMTA.

L2
€«

Puc. 2 BapuaHnTt MoJepHU3aI[I MarHUTHON CUCTEMbI OeTaTpoHa

Jns  peanuzany  JaHHOTO BapHaHTa MW3MEHEHUS  M3Ty4dares
O6etaTpoHa HEOOXOAUMO JTOOABUTH MPOKIAIKY M3 HEMArHUTHOTO Marepuaia
HEBBICOKOM  TUIOTHOCTM B  3a30p MEXJIYy CTOMKaMu  OOpaTHOTO
MAarHUTOIPOBOJIA M3JIydyarels. Takod BapUaHT PaCIIMPECHUS HE3aTCHEHHOTO
Iy4YKa BJICUET HE3HAYMTEIBHOE YBEIMYECHUE MOTEPh B CUJIOBOM KOHType. B
TO € BpeMs, JUHEUHBIM pa3Mep (Pokyca B IUIOCKOCTH PACXOKICHUS
BEEPHOT0 MyuYKa U3JIyYEHHUs CTAHOBUTCSA HA MOPSAJIOK MEHBIIE, YTO MOBBICUT
pPe3KOCTh KOHEYHOro u3oOpaxkeHus. [lmockocts 2 (puc. 3), rae HaxoAUTCS
TOYKa BCTpeUU | YCKOPEHHBIX 3JIEKTPOHOB C MAaTEPUAIOM MUILIECHH, TOJKHA
COBIIAJIaTh MEIWAHHOW IUIOCKOCTBIO 3, TIPOXOISIIEH Yepe3 MECTO
COCIMHEHUSI BEPXHEW U HUKHEHN TOJIOBUH U3JTydaTensi OeTaTpoHa.

3 2

N

4

1 o [

Puc. 3 Tlonoxxenue poxycHoro naTHa | 1 MenuaHHOH MJIOCKOCTH 3 B GeTaTpoHe ¢
LIUPOKUM YTJIOM PACXOXKIACHUS ITydKa U3JIy4EeHHUS. 2 — IUIOCKOCTh OPOUTHI YCKOPEHUs

HpI/I JaHHOM BapHaHTC YBCIIMYCHUA VYIJIa BbIXOJa HCE3aTCHCHHOTO
H3JIYy4YCHUA, USMCHCHUS B KOHCTPYKIHUU 6eTan0Ha MHWHHUMAJIbHBI (CM. pHuc.

354



2), HO TOSIBIAIOTCS CEPhE3HBIE MPAKTHYECKHE 3a/add, HEOOXOIUMbIC s
CO3JaHUsl U HACTPOMKHM TAaKOTrO THIA HM3Iy4yaTelell — BO - MEPBBIX TOYHOE
U3MEPEHHE  TIOJIOKEHHUSI  IUJIOCKOCTH, COJEpXKalled TOYKy  BCTpEYHd
YCKOPEHHBIX AJIEKTPOHOB C MaTEpUajIOM MHUIICHH, BO — BTOPBIX, HEOOXOIUMO
pa3paboTaTh CIOCOOBI HW3MEHEHHUS TMOJIOKEHUS JTOW IUIOCKOCTH, JUIS
COBMEUIEHUS €€ C MEIMAHHOMN MIIOCKOCTBIO U3Ty4YaTesl.

Puc. 4 I3menenne KOHCTPYKLIMH U31y4daTessl 1151 yBEIMUYEHHS yTria BbIX04a TOPMO3HOIO
M3IIydeHus: 1 — MUIIeHb yCKOPUTEITbHON KaMephl, 2 — 3a30p U3 HEMarHUTHOTO MaTepuasa
TOJIIIUHON 2 MM, 3 - MOJKJIAJKH O/ MOJIF0CA JUTIsl CMEIICHHSI TUIOCKOCTH OpOUTHI
YCKOpPEHHSI.

Takum o00pa3oM, MBI MMEEM BO3MOXXHOCTH IOJIYYUTh OETaTpOH C
HOBBIMH BO3MO’KHOCTSIMM NPH HE3HAYUTEIIBHOM HU3MEHEHUM KOHCTPYKIIUU
m3nydarens. Ilpyu TOJOXKUTENBbHBIX pe3ysibTaTaX AKCIIEPUMEHTOB, MBI
MOJy4YnM OeTaTpoH ¢ TPaKTHYECKH HEOTPAHWMYCHHBIM YIJIOM BBIXO/a
W3JIy4YC€HHUs, BBICOKOW MHTEHCHUBHOCTBHIO M3JIYYEHHS W C KOMIIAKTHBIMH
pa3smepamu. IlogBoas WTOT, MOYKHO CKa3aTh, UTO MPUMEHEHHUE OCTAaTPOHOB
B KauyeCTBE HCTOYHUKA HU3JIYYEHHUs] B JIOCMOTPOBBIX KOMIUICKCAX JaeT
OTJIMYHBIC PE3YJIbTAThl U UMEET HEMAaJIO MEPCIIeKTUB, a MPHU UCIOIb30BaHUN
B MOOWIBHBIX BapuaHTax MOJOOHBIX CHCTEM O€TaTPOHBI SBISIOTCS
ONTUMAJILHBIM BBIOOPOM.
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Beeoenue

B Hacrosmee Bpemss OCHOBHas 4acTh omnepauuii Ha teppuropun PO
IPOXOJIUT C HCIOJIb30BAaHUEM TUIPO(PHUIBHBIX PACXOIAHBIX MAaTEpUAJIOB,
TaKMX Kak Bata, OMHTHI, Mapisi. Vcronb30BaHue JaHHBIX MaTEPUAIOB UMEET
psan HenoctatkoB. C OJTHOM CTOPOHBI, C LIEJbIO YBEJIWYEHHS BIUTHIBAIOIICH
CIIOCOOHOCTH MPUXOJUTCS UCTIONB30BaTh 00JIbIION 00beM Marepuania (5-7 u
Oonee cioeB), C APYrod, YacTHIlbl MEPEBA30YHOTO MaTepHalia OCTaBasCh B
TeJe MalMeHTa MOTYT MPEACTaBIATh MOTEHIMAIBHYIO OMACHOCTh B ILJIAHE
THOMHO-CENTUYECKUX OCI0KHEHHUI.

Jlns pelieHusl yKa3aHHBIX MpoOJeM BO3HHMKAeT HEOOXOJIMMOCTH B
pa3paboTKe mMaTepuana, JIMIIEHHOTO YKa3aHHbIX HEJA0CTAaTKOB. B HacTosiee
BpeMsi B  MEXKIYHApOJHOW KIMHUYECKOW XUPYPTUM  HUCIOJB3YIOTCS
0€3BOpPCHBIE  BJIArOMOIJIOLIAIONIME MaTepuagbl Ha OCHOBE IOPUCTOTO
nonvBuHWIPOopMans. JlanHas Gopma mogoOHBIX MaTEpUATIOB 00ECTICUHBACT
BO3MOXXHOCTh TOUYEYHOTO YJAJICHHUS OMOJOTUYECKHX KHUIKOCTEH, a TaKkKe
0e3005Ie3HEHHOE BBEJICHUE TYPYyHI U TyndepoB B TMOJOCTU. BaxHbIM
MOJIOKUTEIIbHBIM CBOMCTBOM JIaHHBIX MAaTE€pUANIOB SIBJISIETCS OTCYTCTBHE
BOPCOOTIIENICHUS, YTO  MO3BOJSIET  NPEAOTBPAaTUTh  NOMNaJaHUE B
ONEPAIMOHHYIO PAaHY UHOPOJHBIX HHTPEIUECHTOB.

3aBUCMMO OT cmoco0a MOJIy4eHHUsS] MOPUCTOro MOJMBUHUIPOpMAs
MOHO TIOJIyYUTh MaTepHajbl C Pa3HOM IPOHUIIAEMOCTHIO, TMOKOCTHIO U
nopuCTOCThIO. Llenbio JaHHOW PabOoTHI SIBISETCS MOA00P TaKOH KOMIIO3UIINH,
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