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Beenenue

B ocHOBY Hacrosnieil mporpamMmsl IOJIOKEHBI CIEAYIOIINAE JUCHMIUIAHBL
TEOpUsl TMOJsA, DJIEKTPOAMHAMMKA CIUIOIIHBIX CpEN, TEOPETUYECKHUE OCHOBBI
AJIEKTPOTEXHUKU U PATUOTEXHUKH, BAaKyyMHas TEXHHUKa, MPUOOpPHI M TEXHHUKA
CBUY-3nexkTpoHUKH, (U3MKA [YYKOB 3apsSKEHHBIX YacTULl U YCKOPUTEIH
3apsKEHHBIX YaCTHII.

[IporpamMma pa3paboTaHa SKCHEPTHBIM COBETOM 10 (u3uke Breicuiei
arrecTalMOHHOW Komuccuu npu ywyactun ['HI[ UTO® n MHCTHTYTA AnepHBIX

nuccaenosanuii PAH.

l. O6mmue Bonpockl. Jluteparypa /1—7/

HUctopust pa3BuTHUs YCKOPUTEIBHOM TEXHUKU. BKIIag OTE€4eCTBEHHOMU
HAay4yHOW WIKOJbl. [IpuMeHeHHME Ny4YKOB 3apsKECHHBIX YacCTHI[ B Pa3JIMYHBIX
00JIacTSIX HAyKH, TEXHUKH M HApOIHOTO XO3SHCTBAa. YCKOPHUTEIIbHBIC IICHTPHI

Poccun u mupa (cm. .. |1 14, 1V 1-4).

Il. ®u3uka ny4xKoB 3apsoKeHHBIX YACTHUI

1. OcHOBHbBIE MOHATHS U TeopeMbl. /1-5, 8-10/

1.1. OO6miee omnpenenenue mydka 4dYacTull. (OCHOBHbIE CBOWCTBA IYYKOB,
XapaKTEPUCTUKHU OPOUT B YCKOPHUTEIIAX.

1.2. ®a3oBoe MPOCTPAaHCTBO W TOHATHUE aHCAMOJISI YaCTHUI] B MPWIOKEHUH K
onucaHuio myykoB. Teopema JlnyBuiis. Anuabatnyeckue UHBAPUAHTHI.

1.3. YpaBHeHUE NBWKEHHS 3apsDKEHHBIX YACTHIL B 3JEKTPOMArHUTHBIX IOJISX.
Cucrema ypaBHeHuit MakcBemia. CoOCTBEHHbIE TMOJS MYYKOB. YpaBHEHHUS

Biacosa.
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1.4. Mopaenu nmy4ykoB. JlaMruHApHBIE TTyYKU U TUIPOIMHAMUYECKOE TPUOIKCHHE.
Henamunapabsie mydkun Oe3 CTONKHOBeHWH. I[lydkm €O CTOJKHOBEHUSIMH U
JTACCHUIIAIIUEH.

1.5. Maremarnueckue Moaend NydkoB. MeTox KpymHbIX dacTHL. MeTobl
pewmenus ypasHeHuu [lyaccona u Makcaerna.

1.6. Jlunelinbie nuddepeHaNbHbIe  yYpaBHEHHS C  [EPUOJAUYECKUMHU
kodurmentamu. Teopema Diioke. AHATU3 YCTOWYNBOCTH.

1.7. OcHOBHBIE CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJHOBOJAOB M PE30HATOPOB.

JIucriepCHOHHBIE XapaKTEPUCTHUKH.

2. UcTOYHMKH MMYYKOB 3apsiKeHHBIX yacTui /11-13/

2.1. DieKTpOoHHasi 3MUCCHS: TEPMOSMHCCHS, aBTOAMUCCHS, IJIa3MEHHas (B T.4.
B3pbIBHAsA) 3MHCCHs, (Pororamuccusi. OCHOBHBIE XapaKTEPUCTUKU KaTOJIOB Ha
OCHOBE Ka)X/10T0 U3 BUJOB 3MHCCHH.

2.2. DnektpoHHble mymku. PopmupoBaHue mnydkoB. IlepBeaHc, >MHTTaHC,
SPKOCTh My4YKOB. DOpMUpPOBAHHE HIEKTPOHHBIX MYYKOB C MaJIbIM dMHUTTAHCOM.
TuIbI 3JIEKTPOHHBIX MYIIIEK.

2.3. HonHble UCTOYHMKH. MeXaHU3Mbl TE€HEpAIUU  MOJOXKHUTEIbHBIX,
OTpHUIIATENIBHBIX, MOJSIPU30BAHHBIX HMOHOB. DopmupoBaHue my4ykoB. llepBeaHc,

OMUTTAHC U APKOCTH ITYUKOB. Tunbl HOHHBIX HICTOYHUKOB.

3. TpancnopTHpoOBKa MyYKOB 3apsizKeHHbIX yacTui /5,13-17/

3.1. MarauTHbI€ U AIEKTPOCTATUYECKHUE JIMH3BI C MIPOJAOJILHBIMU U TIOTIEPEYHBIMU
MOJSIMUA:  AKCUAJIbHO-CUMMETPUYHBIE,  [WIMHAPUYECKUE,  KBaJPYMOJbHbIE,
MyJIBTHNONBHBIE. DOKYCHOE pacCTOSHUE JIMH3bI, MAaTpHulla MpeoOpa3oBaHUs
my4Ka.

3.2. MarauTHble JTHH3BI C a3UMYTAIBHBIM TIOJIEM: MapaboInYecKue, ~JTUTHEBBIE”,

MArdiuTHBIC TOPHBbI, IJIA3MCHHBIC JIMH3LI.
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3.3. [loBopoTHBIE MAarHUTHI, UX (POKYCHUPYIOLIME U JUCHEPrHUPYIOIINE CBOICTBA.
I'panuenTHas u kpaeBast pokycupoBka. Marpuua npeoopa3zoBaHus My4Ka.

3.4. DnekTpocTaTUUeCKUe OTKIOHSIONINE yeTpoiicTBa. DOKyCUpYIOIUe CBOWCTBA,
MaTpuIia Ipeodpa3oBaHU.

3.5. AnanuzaTopsl 3apsHKeHHBIX YacTull. Pa3pelienue no uMmyibCcy-3HEpruu.

3.6. MarpuuHblii aHanW3 ABWKEHHS 4YacTUL B KaHaie. OmnucaHue IMy4KOB B
¢dazoBoM npocTpancTBe. Pa30BBIC FJUTAIICHL. Y paBHEHHE MOMEHTOB 1 OTHOAIOIINE
My4yKa 4acTull. AKCENTaHC KaHaa.

3.7. TpaHCHOPTUPOBKA MYYKOB B MPOJOJbHOM MarHuTHOM mojie. Teopema bymia.
HcToYHMK, TOrpY’KEHHbII B MAarHUTHOE I10J€; MCTOYHUK IOJHOCTBIO WM
YaCTUYHO SKPAaHUPOBAHHBIA. AKCENTAaHC KaHaja.

3.8. Cucrembl W3 KBaJApPYHOJIbHBIX JIMH3 (AyOJleT, TPUILIET, CAMMETPUYHbIE U
NEPUONYECKHAE CHCTEMBI).

3.9. OnTHyeckue CUCTEMBI U3 KBAIPYNOJBHBIX JIMH3 U OTKJIOHSIIOIMX MarHUTOB.
CummeTpuyHble 0€31UCIEPCHBIE U H30XPOHHBIE CUCTEMBI, AXPOMATHYECKHE
KaHAJIbI.

3.10. AGepparmonnsie >pdexThl. XpoMaTHyecKue adeppaii, HEeITUHEHUHOCTH,
HECTAaOMJIBHOCTU MUTAHUS 3JIEMEHTOB MarHUTHOM ONTHKH, OUIMOKH B YCTaHOBKE

(focTHpPOBKE) KBaAPYIOJIbHBIX JINH3 U MarHUTOB.

4. Cnnoco0b1 (popMHUPOBAHNS MYYKOB YACTHIl PA3JIUYHOTO0 COPTA

HA COBpPeMEeHHBIX yckopuTeasx /15-19/

4.1. Metoapl BBIBOJA YCKOPEHHBIX NYYKOB M3 I[HUKIWYECKUX YCKOPHUTENIEH.
Jlenenue BbIBEICHHBIX IMyYKOB HA YaCTH.

4.2. B3aumoieiicTBUE BBIBEICHHBIX MYYKOB C MUILIEHbIO. BBIXOIbl BTOPUYHBIX
yacTull. PainaninOHHBIN pa30rpeB MUIIEHEH.

4.3. Cnoco6b! (opMHPOBAHUS MIOOHHBIX M1 HEUTPOHHBIX ITyYKOB.

4.4. MetoJibl cenapaliuy 3apsiKEHHBIX YacTHIl IO MaccaM. DJIEKTPOCTATUUECKUE U

BBICOKOYAaCTOTHLIC CCIIapaTOpPhbl K1 KX BO3MOKHOCTH.
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5. Yckopenue 3apsikeHHbIX yacTun /1-5,13,19-31/

5.1. [uHamMuKa dYacTUl] B UHUKIMYECKHX YCKOPUTENAX. Y CKOPHUTEIH C
MSTKOM M kKecTKo# (okycupoBkoii. [lonepeuynsie koneOaHUs YacTUIl, YpaBHEHUS
oru0aroiei, ycioBHE YCTOWYMBOCTH. MaTpUUHBIN aHaIU3 JBHXKEHHSI YaCTHII.
berarponnass u aucnepcuoHHas (GYHKIUMU. AJHa0aTUYECKOE HW3MEHEHUE
napaMeTpoB TMomnepeuHbix KoneOanuil. [lomepeunpie konebaHUs TpU HATUYUH
BO3MYILECHUH, pe30oHaHChI /1-5/.

5.2. YCKOpEeHHE B CTATUYECKUX U KBA3UCTATHUYECKUX ICKTPUUECKHUX MOJISIX.
VYckopurenu npsiMoro AeMcTBUs. JIMHaMKKa Imy4yka Ipy YCKOPEHUH B IIOCTOSTHHOM
AJIEKTPUUYECKOM I10JIe, ICHCTBUE TPOCTPAHCTBEHHOTO 3apsia /1-5,20/.

5.3. MnyJIbCHOE YCKOPEHHE HMOHOB B BAaKYyYMHBIX JUOJAX C MArHUTHOU
U30JIALMEN; MUHY-TUObI, OTpakaTeJIbHbIE TPHUOABI U TETPOJIbl, OOpaIIECHHBIH
OTpakaTeIbHBINA TETPOI. “T"a30IMHaMUYECKHIT” METOJT yCKOpEeHUsI HOHOB /13/.

5.4. VYckopeHHe 4YacTUIl B BHUXPEBOM JJIEKTPUYECKOM Itose. beraTpon
12,5,21/.

5.5. Jluneitnpie yckoputenu. (OCOOEHHOCTH YCKOPHUTENEH AIEKTPOHOB,
IPOTOHOB U TSDKEJIBIX MOHOB. ABTOdazupoBka. MHKEKIMS 4acTUll B JIMHEHHBIN
yckopuTenb. JlMHaMuKa YacTUI] B JIMHEWHBIX Yyckopureisix. OcoOeHHOCTH
TPaHCIIOPTUPOBKHU YaCTHI] B JIMHENHBIX YCKOPHTEIISX, BIIUSIHUE
MPOCTPAHCTBEHHOTO 3apsijia U u3ydeHus mydka /1-5,27--31/.

5.6. BricokouacToTHas (okycupoBka. DazonepemeHHas (OKYCHPOBKA.
KBagpynosbHast BbicOKkoyacTOTHas (OKycUpoBKa. J[MHaAMUKa Myyka B KaHale C
I[TIOK® - mnpocTpaHCTBEHHO-OJHOPOJAHOM KBaJPYMOJbHOW BBICOKOYACTOTHOM
doxycupoBkoii /28/.

5.7. Huknuueckne yckoputenu. ABTO(DAa3UPOBKA, KPUTHUYECKAS IHEPTHS.
da3z0BO€  JBWIKEHWE  YACTHUIl, MPOJMOJbHBIA  (ha30BbIi  00BEM  IydyKa.
AnuabaTudeckoe 3aTyXxaHue (azoBbIX KOJIeOaHUI. CHHXPOTpPOH,

cuHxpoha3oTpoH  (IPOTOHHBIM  CHHXpOTpoH).  [lukmorpon.  dazoTpoH.
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MukpotpoH. M30xpoHHBINM HIUKIOTPOH. KackamHble cXeMbl yCKOPEHUS YaCTHI 10
BBICOKUX DHEPIHid, OycTepHble CHHXPOTPOHBI /1-5,20-24/.

5.8. Meroasl TreHepauuu YCKOPSIOIIEIO AJIEKTPOMAarHUTHOTO  ITOJIS:
CTYCTKaMH  DJIEKTPOHOB,  IUIA3MEHHBIMH  KOJICOAHMSMH,  JABUKYILIUMHUCS
AJIEKTPOHHBIMU ITyukamMu. Metoael co3manus JICD — nazepoB Ha CBOOOJHBIX

3JIeKTpOHax /25-26/.

6. UHTeHCcUBHbBIE YYKH 3apsizKeHHbIX yacTun /1-5,12,17,27-31/

6.1. ITy4ok 3apspKeHHBIX YacTULl B Bakyyme. BUpTyanbHbIN KaTtoj; 00JaKko
OCLHWIUIMPYIOIIUX  3JIEKTPOHOB; NPENEIbHBIM  “BaKyyMHBIH~ ~ TOK ITydKa.
[ToniepeuHoe ABMXKEHUE MO ACHCTBUEM COOCTBEHHBIX TOJICH.

6.2. TpaHCIOPTUPOBKAa MHTEHCUBHBIX NY4YKOB. lIpenenpHblii TOK Imydka B
BaKyyMHOM KaHaj€ C pa3iejeHHbIMU (QYHKIHUSAMH, B KaHalleé C MPOJOJIbHBIM
MAarHATHBIM NOJIEM. BPIOIUTFOPHOBCKUI TTOTOK.

6.3. TpaHCITIOPTUPOBKA MHTEHCHUBHBIX IYyYKOB B raze W 1iasme. OOpaTHBIiM
TOK. HeycTOMYMBOCTH Iy4YKOB, BJIMSHHE NPOJOJIBHOTO MAarHUTHOTO IIOJS Ha
YCTOMYMBOCTh ITy4KOB. KOJUIEKTMBHBIE MOTEpU DHEPrUU IIy4Ka B ILIa3Me.
KomnieHncanyss npoCTpaHCTBEHHOIO 3apsia M TOKa JJIEKTPOHHOIO IIydKa.
PenstuBrCTCKUI CTAOMIIM3UPOBAHHBIN MTYYOK.

6.4. IlpocTpaHCTBEHHBIM 3apsi Iy4ka B LHUKJIMYECKUX YCKOPHUTEISX.
KyJ0HOBCKHUI CABUT YAaCTOT MOMEPEYHBIX KOJIEOAHU.

6.5. BzaumopaeicTBHE WHTEHCHBHBIX ITy4KOB CO CTPYKTYpOM KaHaia
TPAHCIIOPTUPOBKU M YCKOPSIOIIEH CUCTEMOMN (LMKJIMYECKHE U OJHOIPOJIETHBIE
CUCTEMBI). 3aTyXaHHE KOTEPEHTHBIX KoJiebaHuii. HeycToHunBOCTh MyYKOB.

6.6. BHyTpuIy4YkoBO€ paccesiHue.
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7. CI/IHXpOTpOHHOC HU3JIYYCHHUE U OXJIAKICHUEC IYYKOB 3apAKCHHBIX YaCTHIL.

11,2,4,32,33/

7.1. CUHXpOTPOHHOE HW3IYYECHHE M pagualMoHHOE TpeHue. (OCHOBHBIC
XapaKTEPUCTUKU CHUHXPOTPOHHOTO M3JIy4YeHUs, €ro IpuMeHeHue. J[BrxeHue
yacTUI] B  ycKopuTene (KaHalle  TPAaHCIOPTHPOBKH) B MPHUCYTCTBHUU
CUHXPOTPOHHOTO M3Iy4deHHs. JleKpeMeHThl 3aTyxaHUs KoJieOaHW YacTHII.
VYcranoBuBIIMiCcA pa3Mep mydka. [ 'eHepaTopbl CHHXPOTPOHHOIO U3JIyYCHHUSI.

7.2. NonnzaniuonHoe Tpenre. OCHOBHbBIE XapaKTEPUCTUKHU METOa, 00J1acTH
€ro MPUMEHEHHUSI.

7.3. DnektpoHHOE oxJaxkJaeHHe. OCHOBHbIE XapaKTEPUCTUKH METOAA,
00J1aCTH €ero NpUMEHEHUS.

7.4.  Croxactuueckoe  oxnaxnaeHue.  Ilorrku-miym.  OCHOBHBIE

XapaKTCPUCTHUKHU MCTOA. Oo6mactu IMPUMCHCHHA.

8. Meroa BCcTpeuHbIX yuKkoB /6,7,34/

8.1. OCHOBHBIE XapaKTEPUCTUKHW METOMA: PHEPIUsl PEaKUUU, CBETUMOCTbD.
[uknuueckue v TNHEUHBIE ITYYKH.

8.2. HakomuieHue 3apsiKe€HHBIX YacTUL. MeTo1bl KOHBEPCUU, MHOTOKPAaTHOE
HAKOIUJICHUE B 33JJaHHBIN (pa30BbIil 00BEM, OXJTAK ICHHUE.

8.3. OrpaHuyeHHss CBETHMOCTH YCTAHOBKM CO BCTPEYHBIMH ITyYKaMH.
OddekTsl BcTpeuH.

8.4. Bpems W3HM Iyyka B HakonuTesne. BzammoneicTBHe mydyka C

OCTAaTOYHBIM I'a3oOM W BCTPCUYHBLIM ITYYKOM. Bnusaue OXJIAXKACHUA.

9. IlonsipuzoBaHHbie myukn /35/

9.1. UcToyHMKHM TONSPU3OBAHHBIX IYYKOB MPOTOHOB M sijaep. Meron

[lITepna-I'epnaxa.
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9.2. PagnanioHHas noasipu3anys 3J€KTPOHHBIX TyYKOB B HAKOMMUTEIIAX.

9.3. llomsgpusanmus UUPKYJIMPYIOIIMX MYYKOB TSDKEJBIX 4YacTUL B
HAKOMMTEJIE HA MMOJIIPU30BAHHOM TOHKOM MULIIEHU. POJIb 0XJ1aXK1€HUS IIyYKOB.

9.4. JIlnHaMuKa MOJSIPU30BAHHBIX IYYKOB B LUKJIMYECKUX YCKOPHUTEISAX
(HaKomUTENAX), CIMHOBBIE TPACKTOPUU U CIIMHOBBIE PE3OHAHCHI, YNPABICHHUE

MOJIApU3ALACH.

I11. YckopuTenbHas TeXHUKA

10. Texnuka yckopenusi 1 GopMUPOBaHMSA NIYYKOB 3apPSsKEHHBIX YACTHII.

/2-5,9,10,20-31/

10.1. VYckoputenn npsAMOro JEWCTBHS: KAacCKaJHBIE YCKOPUTEIH C
yMHOXeHHEM HarpsbkeHus KokpodT-YonroHna, 3nekTpocTaTuyecKue yCKOPUTEIU
(BCY) Ban-I'paada, Tangemsl VYckopurenb-Tpanchopmarop. ['eHepaTopbl
ummyinbcHoro Hanpspkenus (IMHb1). ®@opmupyronue JUHUHM, KOHIEHCATOPHI-
HakonuTenu. Paboumii fAuanmazoH ycKOpWUTeNled MpsSAMOro JACUCTBHUS, HUX
napameTpbl. CrnocoObl  crabunuzanmu  3Hepruum  vactull.  Kommyranus
VUMITYJIbCHBIX HanpsokeHu.  [IpukiiagHele npuMEHEHUs YCKOPUTEIEH MPSMOro
neiicreusa.  /2,3,5,20/

10.2. Jlunetinbie yckoputenu. OOmmMe XapakTEPUCTHUKUA TMPUHIUIA HUX
JNEUCTBUS W KOHCTPYKLMH, MPEUMYLIECTBA M HEAOCTAaTKH MO CPAaBHEHUIO C
KOJIBLIEBBIMU  yCKOpUTEIAMU. OCHOBHBIE CHUCTEMBI JIMHEWHBIX YCKOPUTENIEH B
komruiekce. /1-6,9,10,25-31/

JIuHenHble YyCKOpUTENIM DJJEKTPOHOB. THIIBI  YCKOPAIOIIMX CHUCTEM,
BapUaHTBl CO cTOosued W Oerymeid BoJHOM. OCOOCHHOCTHM KOHCTPYKIIMU U
OCHOBHBIC TTapaMETPhI MAIINH JIJISl TPUKIATHBIX TPUMEHEHHUM, ST PUBUKU
/1-6,9-10/

JluHenHble YCKOpUTENIH TMPOTOHOB W HMOHOB. VOHHBIE HCTOYHUKH.

Oc00EHHOCTH PE30HATOPOB M YCKOPSIOIIUX CTPYKTYpP AJISI MOHOB Pa3IUYHBIX
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SHEPruil, CBEPXIIPOBOAANINE PE30HATOPHI. IMIyIbCHBIE UHKEKTOPHI TPOTOHHBIX
CUHXPOTPOHOB. CBEPXMOIITHBIC YCKOPUTEIH ISl ME30OHHBIX (haOpHK, HEHTPOHHBIX
U HEUTPUHHBIX T€HEPATOPOB, UMITYJILCHBINA M HEMPEPBIBHBIN PEXUM, MPEICIbHbIC
dHEepruu u Toku. /1-6,27-31/

10.3. HuayknuoHHble yckopuTenad. bertatpoH. JluHeWHbld OeTaTpoH.
OCOOCHHOCTH KOHCTPYKIIUH, mapamerpbl.  /1-3,5,21/

10.4. MarHuTHblE CHUCTEMBI LIMKIMYECKUX yckopurened. KoHCTpyKTUBHBIE
OCOOEHHOCTH  DJIEMEHTOB  MArHUTHOM  CUCTEMBI  (COJCHOWIIbI,  JIMIIOJH,
KBaJIPYTOJIY, JUH3bI BBHICIIUX MOPSAAKOB). XKeye3Hble U Oe3KeNIe3HbIe MAarHUTHBIE
cucteMbl. CBEpXIPOBOASIIME MAarHUTHBIE CHUCTEMBbI, MX TapamMeTpbl. CHUCTEMBbI
MUTaHUSA ¥ TpeOOBaHUs K HUM. [IpuMeHeHHe TOCTOSIHHBIX MarHuToB. /3,14-17,37/

10.5. Yckopsronme pe3oHaTopsl U cuctemMbl BU nuTanus HUKIMYECKUX

YCKOPUTETIEH.
“Tennple” W CBEPXHPOBOJAIINE YCKOPSAIOUIME PE30HATOPbl, HCTOYHUKM BY
MomHOCTH. BY cHCTEMBI 3JIEKTPOH-TIO3UTPOHHBIX HAKOIIUTENIEH BCTPEYHBIX
MyYKOB M UCTOYHUKOB CUHXPOTPOHHOTO M3Iy4deHUss. OCOOCHHOCTH YCKOPSIIOIINX
CTpYKTyp U uctouHukoB BU momnocTn. O0ecneueHrue yCTOMUUBOTO JABUKCHUS
crycrtka yacrui. /3,9,10,32,35,38,39/

10.6. BakyyMHbI€ CUCTEMBI YCKOPUTENE. MEeTOIbI TOTYYEHHUS BBICOKOTO U
CBEPXBBICOKOT'O BaKyyMa, U3MEPEHHE J1aBJIEHUS OCTaTOYHOTO T'a3a, aHAJIU3 €ro
cocTtaBa. /28,40/

10.7. Cucrembl MHXKEKIIMKM W BBIBOJA Ty4yka. MHXEKUWS B LUKINYECKUE
YCKOPUTEIIM, MHOTOOOOPOTHAsI MHXKEKIIUS, Tepe3apsiiHas UHKEKIus. beicTphiil u
MEJICHHBIH BbIBOBI yuka. /3,5,18,41/

10.8. VYcrpolictBa 1 ynpaBi€HUS YCKOPUTEISIMHM W KOHTPOJIS MX

napameTpoB, puMeHenne IBM. /28, cMm. monosHUTETBHYIO JIUTEPATypPy/

11. /ImarHocTHKa My4YKOB 3apsizKeHHBIX YyacTuil. /28,41/

11.1. U3mepenue Toka nyuyka. IMmysbCHBIE TyYKH, IUPKYJIUPYIOIIUE
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CTPYIIHPOBAHHBIE MYYKHM — MOSIC POroBCKOro, €MKOCTHbIE JaTYMKH TOKa.
HenpepbiBHBIE Ty4yKM — HM3MEPUTENIb MArHUTHOTO TOJISI Mydka. MOHHUTOPHI
BBIBEJICHHBIX (COPOIICHHBIX) MyYKOB, HuInHApP Dapanes.

11.2. U3mepenue 3MUTTaHCA MTyYKa.

11.3. KonTposb monoxxeHus u npoduist mydka. EMKOCTHbIE 1 MarHUTHO-
UHAYKIIMOHHBIE JaTYUKU. BTOPUYHO-IMHUCCUOHHBIE E€TEKTOPBI, METOABl TOHKOM
MumeHu. KoHTposIb mMyyKa 1o CBEYEHUIO0 OCTATOYHOTO Ta3a.

11.4. KoHTponb mnapaMeTpoOB 3JIEKTPOHHBIX, IO3UTPOHHBIX IIYYKOB B

HAaKOIIUTCIIAX IO CHHXPOTPOHHOMY HM3JTYYCHHUIO.

12. PagnannoHHas 0e30MaCHOCTH NP PadoTe HA YCKOPUTEJISAX 3apPAsKeHHbIX

yacrun /42/

12.1. B3auMoaencTBre U3ITy4EHUS C BEIIECTBOM.

12.2. PagnannOHHAst akTUBHOCTh YCKOPUTEJIEN PA3JINYHBIX TUIIOB.

12.3. OGecrnieuenue 6e30macHoO paboThl 0OCITYKHUBAIOIIETO MEpPCOHAA.
12.4. BnusHue W3IydYeHMS Ha MaTepuajgbl M PAJUOINICKTPOHHOE

obopymoBaHue.

13. IlpukjagHble IPUMEHEHHsI YCKOPUTeE/Iell B MeAUILUHE U

npombInieHHocTH /13,28-31,43-44, cM. TOTIOHUTEIBLHYIO JIUTEPATypy /.

14. OcHOBHBIE 0COOCHHOCTH M XapPaKTEPUCTUKHU KPYIHBIX
AeHCTBYHOIIUX YCKOPUTEIbHBIX YCTAHOBOK U YCKOPUTEIbHO-HAKONUTEIbHbBIX
KOMILTEeKCOB /CM. TOMIOTHUTEIBHYIO JTUTEpaTypy/

VYcranoBku u koMiuiekesl: BOIII-4, FAKEL, 11-100, MM® (MET'AH), V-
70, AGS, APS, BEPC, CEBAF (TIJNAF), CESR, DA®NE, ELETTRA, HERA,
KEKB, LAMPF (MLNSCE), LEP-11, LUE-2000, NUCLOTRON, PEP-II, PLS,
RHIC, RIKEN, SINQ (PSI), SIS, SLC, SPS, TEVATRON, TRIUMF, SLAC:
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IV. llepciekTUBBI Pa3BUTHSI OTPACIH

1. IlepcieKTUBBI YCKOPHUTEIHHOW TEXHWKH W (U3UKH ITYYKOB 3apsHKECHHBIX
yactuil: /6,7,28,32,43-45/.

2. IlpuMmeHEeHHE CBEPXIPOBOJAMMOCTH B MAarHUTHBIX W BBICOKOYACTOTHBIX
cucTemax yckopurenei: /6,7,36,37/.

3. TIpoekThl HOBBIX KPYIHBIX YCKOPUTEIBHBIX H  YCKOPHUTEIHHO-
HaKOMMUTEIbHBIX KomIuiekcoB: BOIIII-2000, YHK, TBH (TWAC), APT, BTCF,
CLIC, ESS, IFMIF, JLC, LHC, MUSES, NLC, SLC, SNS, TESLA u np.: /6,7,
CM. JIOTIOJTHUTENBHYIO IUTEPATYPY/.

4. TlepcrieKTUBBI IPUMEHEHHUSI YCKOPHUTEICH B WHEPIIMATHLHOM TEPMOSICPHOM

cuHTe3e: /45, CM. IONOTHUTENBHYIO JTUTEPATypY/.

OcHoBHas JuTeparypa

. Konomenckuii A.A. ®usnueckue OCHOBbI METOJIOB YCKOPEHHUS 3apSKEHHBIX
yactul. M., U3a. MI'Y, 1980.

. Jlebenes A.H., [llansHoB A.B. OCHOBBI (U3UKHK U TEXHUKHU ycKopuTenen. B 3-x
toMax, M., Dueprousaar, 1981-1983; 2-oe uza., Dueproaromusaart, 1991.

. Komap E.I'. OcHOBBI yckOpuTEnbHOM TeXHUKHU. M., ATomuznar, 1975.

. Hx. JloycoH. @u3nka my4koB 3apsiKeHHbIX yacTull. M., Mup, 1980.

. Jluunryn JIx. IlpuHumnsl paOoThl IUKIMYECKUX yCKopuTenen. M.,
NuocTtpanHas nutepatypa, 1963.

. MemkoB WM.H. — OcHOBHbIE TEHICHIMU pa3BUTHS YyCKopuUTeneil. 16-e
CoBelianue o yCKOPUTEISIM 3apsiKeHHbIX yacTull, T.1, ¢.9-18, [IporBuno, 1998.

. Mupmos JI.C. — VYckopuTenu 3apspKEHHBIX 4YacTUIl. ATOMHAsi TEXHHUKA 3a
pyoexom, 1998, Ne 9, c.13-22.

. bpenoB  M.M., Pymsnues B.B., Tonrerun W.H. Kiaccuueckas

sanexkTpoauHamuka. M., Hayka, 1985.
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9. I'aBpunos H.M. Bsenenue B ¢usuky yckopstoumx cuctem. Y.1, 1.2, M.,
MHUOU, 1990.

10.3epeB  b.B., CobGenun H.II. DnekTpoauHaMU4YecKUe XapaKTEPUCTHUKU
YCKOPSIIOIIUX pe30HaToOpoB. M., DHeproatomusaart, 1993.

11.AnamoBckuit  M.B. DnexkTpoHHbIE NyYKH U DJICKTPOHHBIE MYyIMIKUH. M.,
Cos.Panmo, 1966.

12.bpayn Sl. ®u3uka U TEXHOJIOTHSA UCTOYHUKOB HOHOB. M., Mup, 1998.

13. beictpunikuii  B.M., Junenxko A.H. Momaeie uWOHHBIE MOydyku. M.,
Dneproaromusaart, 1984.

14 Kaprames B.I1., KotoB B.1. OCHOBbI MarHUTHOW ONTHUKU MYYKOB 3apSKEHHBIX
YacTHIl BBICOKUX 3Hepruii. M., DHeproatomusaar, 1984.

15.Kotos B.U., Muinep B.B. ®@okycupoBka u paslielieHHe MO MaccaM YacCTHIl
BBICOKHUX 3Hepruil. M., Atomuzaar, 1969.

16.ApuumoBuy  JILA., JlykesnoB C.}HO. JIBwkeHue 3apsuKeHHBIX YacTHI[ B
ANEKTPUYECKUX U MAarHUTHBIX nojsix. M., Hayka, 1978.

17.MemkoB W.H. TpancnopTupoBKa My4KOB 3apsKEHHBIX dacTuil. HoBocuOMpCK,
Hayxka, 1991.

18.Me3uukoB K.II. — O0630p pe3ynbratoB 1o pa3paboTke BbICOKOI(P(HEKTHBHBIX
CUCTEM BBIBOJA YCKOPWUTEJIEHM HA BBICOKME OJHepruu. 5S-¢ BcecorsHoe
CoBelianue o yCKOpUTENSIM 3apsiKeHHbIX dactull, M., Hayka, 1977, 1.2, ¢.78-
87.

19.Pomans A.C. MonenupoBaHue 3apsHKEHHBIX TydKoB. M. ATommzaar. 1978.

20.Bampanep O.A., I'mazkoB A.A. BeicokoBosbTHBIE yckoputenu. M., MUOU,
1986.

21.Banbanep O.A., I'nazkoB A.A. Uuaykunonusie yckoputenu. M., MU®DU, 1985

22 Kanumna C.I1., Menexun B.H., Mukpotpon. M., Hayka, 1962.

23.Bampnaep O.A., TnazkoB A.A. HoBble KOHCTPYKIIMH YyCKOpHUTEJEH
UUKIOTpOHHOTO THNa. M., MUOU, 1987.

24 Banpnuep O.A., I'mazkoB A.A. CoBpemeHHbIe CUHXPOTPOHBI. M., MU®U, 1989

25.Mapmann T. Jlazepsl Ha cBOOOAHBIX 35IeKTpoHax. M. Mup, 1987.
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26.Komomenckmii A.A. — JlazepHoe yckopenue wyactuil. 9-e¢ Bcecorosnoe

CoBemanue o yCKOPUTEISIM 3apshKeHHBIX yactuil, [lyona, 1985, 1.2, ¢.413-420.

27.KapernuxoB [[.B., CouBkoB W.H., Temnskop B.A., ®enoro A.Il., Illem6enn
b.K.,. Jluneitnsie yckoputenu noHoB. M., ['ocatomuznar, 1962.

28 Mypun B.II., boumape Bb.W., Kymun B.B., ®emotor A.Il., Jluneiinsie
yCcKopuTEenu HOHOB. B 2-x Tomax, Atomusaar, 1978.

29.Kamuunckuit W.M. Teopuss nuHEHHBIX pPE3OHAHCHBIX yCKopuTenen. M.,
Oneprousaar, 1982.

30.Kamumackuii U.M., Termnsko B.A. — Pa3BuTne TMHEHHBIX YCKOPUTEICH HOHOB
C BBICOKOYACTOTHOW KBaJpymnoibHOU QokycupoBkoi. 11-e Cosenjanue mno
YCKOPHUTEIISIM 3apsiKeHHBIX yacTull, Jlyona, 1989, 1.1, ¢.37-43.

31.Banpanep O.A., I'mazkoB A.A. /lunamuka dactul 1 (POKyCHpOBKA B JTMHEHHBIX
ycKkoputensax noHos. M., MU®U, 1989.

32.TepuoB .M. u np. CUHXpOTpOHHOE H3Iy4YeHUE U ero npumeHeHus. M., MI'Y,
1990.

33.[MTapxomuyk B.B., IlectpukoB J[.B. — Pa3BuTue u mnepcneKTUBBH METOJa
AIEKTPOHHOTO OXJNaxkaeHUs. 17-e CoBellaHue MO YCKOPUTEISIM 3apsiKEHHBIX
gactutl, [Iporsuno, 2000, 1.2, ¢.39-46.

34.Banpauep O.A., T'nazkoB A.A. CTOJIKHOBUTEIM 3apsKEHHBIX YacTHIl —
koJuaiinepsl. M., MUODU, 1991.

35.[depbener A.C. u ap. — [lonsipuzoBaHHbBIE YacTHUIBI B HakomUTeNsIX. X Mex.
KOH(]. MO YCKOPUTEISM 3apsOKCHHBIX YacTHI[ BBICOKMX dHepruil. NUDBDO,
Cepniyxo0B,1977, 1.2, ¢.55-63.

36.dunenko A.H., CesprokoBa JI.M., fAtuc A.A. CBepXNpOBOASIINAE YCKOPSIONINE
CBUY crpyktypsl. M., Dueprouszaart, 1981.

37.1Iupmos JI.C. — CBepXmpoBOIANIME MArHUTHl JJIS YCKOpHUTENeH. AToMHas
TEeXHUKa 3a pyoexxom, 1998, Ne 2, ¢.8-16.

38.Boporymun M.®., ManeimieB B.H. BricokouacToTHOE nHUTaHHE pPE30HATOPHBIX

YCKOpUTENEH MPUKIIAIHOTO Ha3HaueHus. M., Dueproaromusaar, 1989.
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39.Mypun B.II., Crabunuzauusi U peryaupoBaHUE BBICOKOYACTOTHBIX IMOJIEH B
JMHENHBIX YCKOPUTENSAX HOHOB. M., Atomu3aar, 1971.

40.I'nazkoB A.A. BakyymHbIE CHUCTEMBI AJIEKTPOPU3NYECKUX YCTAHOBOK. M.,
Aromuzaar,1975.

41.Cxkpunckuit A.H. YckopuTeiabHble U JCTEKTOPHBIE TEPCIEKTUBBI (PUBUKHU
anemMeHTapHbIX yactuil. Y®H, 1. 138, Bein. 1, 1982, ¢.3-43.

42.KomoukoB M.M., Jle6ener B.H. IIpakTudyeckoe pyKOBOJCTBO IO PaHAIIMOHHOMN
0€30MacHOCTH Ha YCKOPHUTENSIX 3apsDKeHHBIX dacTuil. M., DHeproaroMusiar,
1986.

43.AradonoB A.B. — Yckoputenu B meauiuHe. 15-¢ CoBemanue mo yCKOpUTeIsim
3apspkeHHBIX yactuil, [IpoTBuno, 1996, 1.2, ¢.366-373.

44 XopomkoB B.C. m gp. — llpuHIMOBI MOCTPOEHHS] TOCHUTAIBHBIX LIEHTPOB
IPOTOHHOM JTy4yeBOW Tepanmuu Ha 0asze CIEeNHATM3UPOBAHHBIX MEIUIIMHCKUX
yckoputenei. 16-e CoBemanue 10 YCKOPHUTENSIM  3apsKEHHBIX —YaCTHII,
[TpotBuHO, 1998, 1.2, ¢.204-208.

45. Tronepmrant JIx., Mozec I'. HMueprumanbHbIi TepMOsJIEpHBIH CcHUHTE3. M.

DHeproaromuszaar, 1984.

JonosHuTeIbHAS JJUTEpaTypa K pasjaeny |

1. bypmreiin  2.JI. — Cratbs «Yckoputenu» B KHure «DuU3nyeckuil
SHIMKJIONEANYECKU cioBapb», M., «CoBerckas sHuukinoneaus», 1983, c¢.791-
796.

2. MemkoB U.H. Yckoputenu B pusnke 31eMEHTapHBIX YacTHI] (OT JIEKTPOHA
k xurrcy). |l Hayunsiii cemunap namsitu B.I1. Capanuesa, OUAU, Jly6na 1998,
c.8-24.

3. Kanmunuackuit .M. — CuJIbHOTOYHBIE JTUHENHBIE YCKOpUTEIN HOHOB. Y DH,

T.32, BbIN.4, 1ekabpr1980, c.639-661.
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4, Kanuunckunn WM.M. — IVIHTEHCHMBHBIE JIMHEWHBIE YCKOPUTENM IS
MaTepuanoBeIYECKUX uccienoBanuii. 6-e¢ Bceecoro3dHoe CoBemanue 10
YCKOPHUTEIISIM 3apsiKeHHbIX yacTull, Jlyona, 1979, T 1, ¢. 229-235.

S. Pa6yxun }0.C. YckopeHHble Myykd ¥ HMX OpuMeHeHue. M. Artomusfar,
1980.

6. MuxaitnoB B.H., boraganos II.B., IlIseno O.B. u ap. CUIbHOTOYHBIN
JMHEHHBIN YCKOpUTENb MPOTOHOB JUJIs 3JeKTposaepHbix cucteM. |l Hayunsbii
cemunap namsitu B.I1. Capanuesa, OUAN, Iyona 2000, c¢.130-138.

7. Jlazapes H.B., Ko3zomaes A.M. — CBepXMOIIHbIE JTUHEWHBIE YCKOPUTEIN
MPOTOHOB JUIsl HEUTPOHHBIX TE€HEPATOPOB U BJIEKTPOSIEPHBIX YCTAaHOBOK.
AtomMHas 3Heprus, T.89, Bbn.6, aexadbpp 2000, c.440-454; 17-e CoBemanue 1o
YCKOPUTEIIAM 3apsiKEeHHbIX yacTull, [IporBuno, 2000, 1.2, c.137-144.

8. Pa3zpaboTka, skcrutyaTtaiusi 1 NMpUMEHEHUE JUHEHHBIX yckoputenen. Pen.
[[TansHOoB A.B. M., DHeproaromuznaar, 1984.

9. CamumoB P.A. — Monisble yCKOPUTENN 3JIEKTPOHOB JJISI TPOMBIIIIEHHOTO
npumenerus. Y®OH, 1.170, Ne 2, despans 2000, ¢.197-201.

10. Hupenxo A.H., I'puropse B.I1., YcoB HO.Il. DnexTpoHHbIE MyYKH M HX
npuMenenue. M., Atomuznar, 1977.

11. Ao6pamsa  E.A. [IpomblliieHHbIE — YCKOPUTENTH  AJIEKTPOHOB. M.,
DHeproaromusaar, 1986.

12. YyBuno W.B., Tompmun JLJI., XopomkoB B.C. - Tlomyuenue
KOPOTKOXXUBYIIUX U YJAbTPA-KOPOTKOXKUBYIIUX  PATUOHYKIUIOB  JJIst
WCNOJIb30BaHus B meaunuHe. 9-¢ BcecotozHoe CoBemaHue mo yCKOPUTEISIM

3apspKeHHBIX yacTtull, Jlyona, 1985, 1.2, ¢.81-85.

JlonoJiHuTe IbHAA JJUTEepaTypa Kk pasaeny |l

1. VYckopenue 3apspkeHHblx yacTtull. Tepmunonorus. AH CCCP. CoopHuku

peKOMeHAyeMbIX TepMUHOB. Breimyck 89. M., Hayka, 1977.
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2.  Sky6oBuu B.A., Crapxunckuii B.M. Jluneitnsie nuddepenmanbupie

YpaBHEHUS C MEPUOANYCCKUMHU KO3 dUIIMeHTaMH U uX npriiokeHus. M., Hayka,
1972.

3. Huxonbckuit B.B. DnekrpoaunaMuka u pacnpocTpaHEHUE paguoBOIH. M.,
Hayxka, 1978.

4, Bameouep O.A., 3Bepe b.B., Co6enun H.II., leapun WU.C.
HuadparmupoBanHbie BOMHOBOABI. CripaBoyHMK. M., DHeproatomusaart, 1991.

5. I'puroppeB  A.Jl., SnkeBuu B.b. Pe3oHatoppl u  pe30HATOpPHBIC
3ameuisromue cucreMbl CBY. YucneHHble METONBI pacueTa U IMPOEKTUPOBAHMS.
M., Paguo u cBs3b, 1984.

6. MonoxkoBckuii C.1., CymkoB A.Jl. IHTEHCHUBHBIE 3JIEKTPOHHBIE U UOHHBIC
nyuku. J1., Oueprus, 1972.

7. ['a6oBuuy M.JI. ®usnka ¥ TEeXHUKA IJIA3MEHHBIX MCTOYHHUKOB HMOHOB. M.,
Atomm3paar, 1972 .

8. ®oppectep O@.T. UHTEHCHBHBIE HOHHBIE TTy4YKHd. M., Mup, 1992.

Q. [redden K. Ontuka mydkoB BeICOKOH 3HEpruu. M., Mup, 1969.

10. bamabGaes A.H., bamanyna B.H., Konmpamer C.A. u ap. — JlazepHsrii
UCTOYHUK  BBICOKO3apSAOHBIX HMOHOB [JII  YCKOPUTEIbHO-HAKOMUTEIHHOTO
komiuiekca UTO®-TBH. 17-e CoBenianue no yCKOpUTEAM 3apsKEHHBIX YaCTHII,
[TpotBuno, 2000, 1.1, ¢.333-336.

11. basaoB b.®., BceBonoxkckas T.A., CenmuepctoB .. — JIuTneBbie JTUH3BI
st POKYCHMPOBKM BTOPWUYHBIX ITyYKOB BBICOKMX OJHEpruil. 6-e¢ BcecorozHoe
CoBernianue 1Mo yCKOPUTENSIM 3apsbKeHHBIX yactuil, {yona, 1979, 1.2, c.171-174.
12. T'paueB M.U., Kotor B.U., CamoiinoB A.B. — ®opmupoBanue u cemnapaus
y4KOB aJIPpOHOB M JIENTOHOB. 5-¢ Bcecorosnoe CoBeniaHue Mo yCKOPUTEISIM
3apspKeHHbIX yactull, M., Hayka, 1977, 1.2, c.106-114.

13. Konomenckuii A.A., JlebeneB A.H. Teopus NHUKINYECKUX YCKOPHUTEICH.
M., ®usmarrus, 1962.

14. Bpyk I'. llukinueckue yCKOPUTENH 3apsHKEHHBIX dacTull. M., ATomMu3nar,

1970.
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15. JluxtenbGepr A. Jlunamuka dyactuii B (a3oBoM mpocTpaHcTBe. M.,
Atomu3zgar, 1972.

16. Anws6eptunckuit b.M., CBunbun M.II.  Kackaguweie renepatopel. M.,
Atomu3zgar, 1980.

17. CunxporponHoe uznyuenue. Co. crareit mon pea. bacosa H.I'. M., Hayxka,
1975.

18. byakep I'.'U., Ckpunckuit A.H. — DIeKTpoHHOE OXJIAKIECHUE W HOBBIC
NepPCIeKTUBHI B (pu3nke sneMeHTapHbIX yactull. Y ®H, 1.124, Beimn.4, 1978, ¢.561-
595.

19. Bam gmep Meep C. — CroxacTHyecKkoe OXJXKIACHHE W HAKOIUJICHHUE

anTunpoToHoB. YOH, T1.147, BeIn.2, okTs10ph 1985, ¢.405-420.

JonosHuTtenbHas Juteparypa K pasaeny |1

1. Jumos I'.M., JymauxoB B.I'. — IlepesapsaHbpii MeTOX YINpaBIECHUS
MIOTOKaMU YCKOPEHHBIX 4YacTuil. Pu3uKa mia3mbl, T.4, BbI.3, Mal-utoHb 1978,
c.692-703.

2. beskposnbiii B.1., I'ypeuu A.C., JIoceB I'.A. — BbIBOJ IPOTOHHOTO MyYKa
B nuana3zoHe sHepruid 200+1300 M»>B nns npukiagHeIX HccieaoBaHui. 17-e
Cogellanue 1no yCKOpUTeNsiM 3apsbkeHHbIX yactull, [IporBuno, 2000, T.2, ¢.390-
391.

3. Pyoun C.b. BzaumopeicTBHE 3JIEKTPOHHOTO CTyCTKa C YCKOPSIOIICH
cucreMo. M., Dueproaromusaar, 1985.

4, MockaineB B.A., beratponsl. M., Dueprousnar, 1981.

5. Bnacos A.Jl. Teopus nuneiinsix yckoputenei. M. Atomusaart, 1965.

6. Banpanep O.A., I'mazkoB A.A. [luHamuka >JIE€KTPOHOB B JIMHEWHBIX
yckopurenax. M., MUOU, 1988 Baxpymun FO.I1., Anaukuit A.W., JIunelinsie
WHIYKIHOHHBIE ycKoputenu. M., Atomusaar, 1978.

1. Banbanep O.A., Binacos A.Jl., llaneHoB A.B. Jluneitnbie yckopurenu. M.,

Atommzpaar, 1969.
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8. Bypureiin 9.J1., Bockpecenckuii I'.B. JIuHeliHbIE yCKOPUTETN 3JIEKTPOHOB
C MHTEHCUBHBIMH Iyuykamu. M., Atomuzaar, 1970.

Q. brictpos 10.A., UBanos C.A. YckopuTenu U peHTT€HOBCKHE MPUOOphl. M.
Bricmas mkona, 1983.

10. bormanoBuu B.FO. Jlunelinbie yckoputenu U Qu3rka MyYKOB 3apsSyKEHHBIX
yacTull. DHeproaromusaar, 1991.

11. IlaBnoBckmit A.W., bocameikun B.C. — beszkene3Hnple  JIUHEWHBIE
WHIYKIIMOHHBIC YCKOpUTENIU. AToMHas 3Heprus, 1974, 1.37, Bbin.3, ¢.228-233.

12.  Anenunxwmii 10.I'., AnocoB B.H., boromomoB A.B. u np. — ®azorpon
OUAN — Pusnueckuii myck. 9-¢ Bcecors3noe CoBemanue mo yYCKOPUTEISIM
3apspKeHHBIX yactuil, [{yona, 1985, 1.1, ¢.289-298.

13. baknakoB b.A., barpakoB A.M., bonotun B.II. m np. — IlepBas odepenp
Ja3epa Ha CBOOOJHBIX 3EeKTpoHaxX At CHUOMPCKOTO LEHTpa (OTOXMUMHUYECKUX
uccinenopanuil. 17-e CoBemanue 1O YCKOPHUTENSAM 3apsKCHHBIX — YacTHL,
[TpotBunoO, 2000, 1.2, ¢.298-301.

14. AradonoB B.A. u ap. — PaGotel mo 3amycky uHppakpacHoro JICD B
OUAHe. 17-e CoBemaHnne mo YCKOPHUTEISIM 3apsbKEHHBIX 4actwl, lIporBuHO,
2000, 1.2, ¢.313-316..

15. CunxpotponHoe uznyuenue. Co. crareit mon pea. bacosa H.I'. M., Hayka,
1975.

16. banmaneikun H.U., bemommuckuit I1.®., Kagpmmesckuit B.I. u ap. —
HcTouHrMK CMHXPOTPOHHOTO U3JIy4eHUs TpeTbero nokosnenus B OMAN. Atomuas
sHeprusi, T.91, BbIL4, OkTAOpr 2001, ¢.300-307. IIpoekT myOHEHCKOTO
ANIEKTPOHHOIO CUHXPOTpoHA. 17-¢ CoBelaHue Mo YCKOPUTENISIM 3apshKEHHBIX
yactui, [IporBuno, 2000, 1.1, ¢.11-15.

17. TIlapxomuyk B.B., Ckpunckuii A.H. — MeToapl OXJIaXKIEHUS IYYKOB
3apspkeHHbIX yactui. QYA 1.12, BeIm.3, 1981, ¢.557-613.

18. Kygpenaitnen B.U., Ilapxomuyk B.B., CmupnoB b.M. — OmnwiT BBO#a B
AKCIUTYaTaIMI0 YCTAHOBKH AJIEKTPOHHOTO OXJIaXK/IeHUs1 Ha cuHXpoTpoHe SIS. 17-e

CoBernanue 1o yCKOpUTENSIM 3apskeHHBIX yactull, [IpoTBuno, 2000, 1.1, ¢.42-46.



19

19. MumueB C.M. — CocrosiHue pabOT Ha YCTaHOBKAaX CO BCTPEYHBIMU
nyukamu BOIII-2M u BOIIII-4M UAD® CO PAH. 16-e Cosemanue 1o
YCKOPHUTEIISIM 3apsiKeHHBIX yacTull, [IporBuno, 1998, 1.1, ¢.23-29.

20. Edwumor B.II., 3akytua B.B. m ap. — BBICOKOMHTEHCHBHBIA HCTOYHUK
MOJIAPU30BAHHBIX AJNEKTPOHOB. (Dusznueckoe 0O0OCHOBaHWE TMpoekTa). 14-e
CoBeranue 1Mo YCKOPHUTEISIM 3apsbKeHHBIX yacTtull, [IporBuno, 1994, 1.3, ¢.91-96.
21. Ecun C.K., KpaBuyk JI.B., CepoB B.JI., ®demenko A.B. — PabGota wu
MoAEpHU3aLMs JUHEHHOTro yckoputens npotoHoB MAM PAH. 17-e Cosemanue
0 YCKOPHUTENAM 3apsikeHHBIX dacTuil, [IpoTeuno, 2000, 1.2, ¢.219-222.

22. AnrtunoB FO.M., ®ponor b.A., T'opun IO.I1. u np. — Yckopenue HOHOB B
muneriHoMm yckopurtene M-100. 17-e CoBemanue 1mo yCKOPUTENSIM 3apsiKEHHBIX
gactul, [Iporsuno, 2000, 1.2, ¢.385-389.

23. BacwibeB A.A., Bearpos P.M., Kozomaes A.M. u ap. — Iloakputuueckuit
FEHEpaTOp HEUTPOHOB — NPOTOTUIl  YCTAHOBKM JUI  TPAHCMYTAIUU
pPaguoOaKTUBHBIX OTXOAOB. 14-¢ CoBemaHWe MO YCKOPUTEIAM 3apSyKEHHBIX
yactuil, [IporBuno, 1994, 1.4, ¢.244-249.
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