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BbICLLEIO OBPA3OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
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YTBEPXOAIO

3aBeaytowmin kacenpon
AaepHON PU3nkn

/ TutoBa J1.B./
26.06.2024r.

PABOYASA NPOMPAMMA YYEBEHOW OUCLUUMNNUHBI
51.B.[1B.01.01 YckopuTtenu 3apsikeHHbIX YacTul,

1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbHOCTU:
14.03.02 AnepHble domsmnka n TeEXHONOrMm

2. Npodunb nogroTroBku/cneumanusayms:

dun3mrka aTOMHOro siapa n YyacTtuu

3. KBanudmkauma BbinyckHuka: 6akanasp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:

Kadeapa ssaepHon pusnkm

6. CoctaBuTenu nporpaMmmbil:

K.dp.-M.H., goueHT, 'mtnuH Banepun Padannosuny

7. PekomeHaoBaHa:
Hay4Ho — meToguyeckum coBeToM hmandeckoro gakynbteTta, npotokon Ne6 ot 26.06.2024
8. YuebGHbIN roa: 2027/2028 CemecTtp(bl): 7

9.llenn n 3apaum y4eO6HOM ANCLUMUNNUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHbl 181151H0MCH:

- nony4vyeHue npeacTaBneHns o U3NKe yCKopuUTenen 3apshKeHHbIX 4YacTul, 3HaHWUS
NPUHLMMNOB NOCTPOEHUS N YNPaBrEHNA TEXHUKON YCKOPEHUS 3apSXKEHHbIX YacTuL,.

3adayu y4ebHoU OucyunuHbI:



- U3y4YnTb MEeTOoAbl YCKOPEHWUs 3apsPKeHHbIX YacTul, AOCTUXXEHME YCTOMYMBOCTM W
hOKYCUPOBKM MNy4yKa, siBNeHne aBTo(asmpoBKWN, KOHCTPYKLMOHHbIE OCOOEHHOCTU U NMPUHLMMNbI
YCKOPEHUS B NTMHENHbIX YCKOPUTENSIX, LUKIUYECKUX YCKOPUTENSX, LUNKITMYECKUX UHOYKLMNOHHBIX
yCKOpUTENSIX, B Konnanaepax, WCMNONb30BaHWE YCKOPUTENbHOW TEXHUKM B Hayke U B
Npon3BOACTBE.

- NPMOBPECTN YMEHUS CaMOCTOSITENBHO MPOBOAUTL PacyeTbl YCKOPEHMS YacTuL.

- npuobBpecTM TrOTOBHOCTb  paspabaTbiBaTb  CMNOCOOblI  NPUMEHEHMSI  SOEepHO-
SHEepreTUYecknx, nnasMeHHblX, nasepHbiX. CBY © MOLWHbIX MMMYMbCHLIX YCTAHOBOK,
SMNEKTPOHHbIX, HEWTPOHHbIX M MPOTOHHBLIX MYyYKOB, METOAOB 3KCMEepPUMEHTarbHOW (OU3MKUA B
peLUeHNN TEXHUYECKNX, TEXHONOTNYECKNX U MEOULIMHCKUX Npobnem.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI:
OucumnnuHa no Bbibopy uukna b1

11. MnaHupyeMble pe3ynbTaTbl 0GYYEeHUA MO AUCUUNIIMHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C MMIaHUPyeMbIMU pe3yribTaTaMUu OCBOEHUSA o6pa3oBaTeribHOM
nporpamMmmMbl (KOMMNEeTEeHLUSAMU) U UHAUKATOPAMMU UX AOCTUKEHUSA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMMeTeHLMM
3HaTb: OCHOBbI TEOPUM YCKOPEHUSI 4acTul, B
LIMKITNYECKNX " NVHENHBIX YCKOPUTENSAX;
CrocoBeH K BhaGT SHEMEHTHYIO OCHOBHbIE NPUHLMMI NOCTPOeHUs: "
MOHTaXY b y KOHCTPYVPOBaHUS,, OCOBEHHOCTY JKCrTyaTaLum
’ Yy ¥ npyHLmns BCEX CYLLECTBYIOLLMX TUMOB YCKOpUTENEN.
Hanafnke, paboTbl
;2?;13%263;(9, ﬁoagngsHblx YMeTb:  MNPUMEHATb  MakeTbl  NPUKNaAHbIX
OK-6 | monbianmio n AK-6.1 puodopos, nporpaMMm [Ans MOAENWPOBAaHWS MNPOLIECCOB B
YCTPOUCTE 1 yCKOpUTEnNsX.
chave B cncTem,
g'é%np?;g:‘au:mg " 2‘2‘;::3;’3’;’(‘)‘;}:‘ B Bnagetb:  rOTOBHOCTbIO  yyacTBoBaTb B
NPOFPAMMHBIX gmeanocm paspaboTke _ cnoco6os NPUMEHeHNs!
cpencTs. A : 9MEKTPOHHBIX, HEATPOHHBIX 1 MPOTOHHBIX MY|KOB,
METOOOB  3KCMepUMeHTanbHoW  (U3MKN B
peLLeHnm HayYHbIX, TEXHUYECKNX "
TEXHOMOMMYECKMX 3aaau.

12. O6beM AMcUuUNNUHbI B 3a4eTHbIX eauHuuax/yac —4/144.
dopma NpoMeXyTOYHOM aTTecTaLuumm — 3a4er.

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooemMKocTb
Bug yyebHon paboTbl Bcero Mo cemecTpam
7 cemecTp
AyanTopHble 3aHATUA 54 54
nekuuu 36 36
B TOM 4ucne: npakTnyeckue 18 18
nabopaTtopHbie
CamocTtosTenbHas paborta 90 90
B TOM 4mcrie: KypcoBas pabota (npoekT)
KoHTponb




dopma NPoMeEXYTOYHOW aTTecTaumm 3aver 3aver
Utoro: 144 144
13.1. CopepkaHue ANCLUNIIUHBI
n/n Peanusauuns
pasgena
HaumeHoBaHue pasgena ONCUMMIWHBI C
CopepxaHve pasgena gUCLMNINHbI
AVCLUMNITUHBI NOMOLLBIO
OHMawnH-Kypca,
OYMK *
1. Nlekuum
11 McTopus yckopuTenbHON i
TEXHUKM
1.2 XapaKTepucTrKu Ny4KoB KnHemaTuka pensTMBUCTCKUX YacTuL -
Kputepum yctonumsocTu dokycmpoBka ny4dka. ABTogasnposka.
1.3 OBWXEeHUs YacTtuy B OnucaHue nyyka B ha30BOM NPOCTPAHCTBE. -
npoLecce yCKopeHust YCTONYMBOCTb NPOAOSIbHBIX KONebaHun YyacTumy,
o BbicokoBonbTHbIE yckopuTenu. NHOYKUMOHHbIE
CHOBHbIE TUMbI .
1.4 ycKopuTEnei yckopuTtenu.LInknoTpoH. ®a3oTpoH. V|30XpOHVHbIVI -
LUMKIOTPOH. MukpoTpoH. CuHxpoTpoH.Konnavigepsi.
YckopuTtenu B sgepHon usnke.
15 YckopuTenn B Hay4HbIX YckopuTtenu B u3nKe aneMeHTapHbIX YacTul,. i
' nccnegoBaHusx MonyyeHne Ha YyCKOPUTENSAX NMYyYKOB BTOPUYHbIX
yacTuu.
16 YckopuTtenu B Pap,mau,mom-jble TEXHONOMMN C NCMNOSb30BaHUEM i
NPOMbILLIIEHHOCTY YCKOpUTENEW 3apsXKEHHbIX YacTul,.
13.2. Tembl (pasgenbl) AUCUMNIUHBI U BUAbI 3aHATUN
Ne Buabl 3aHATUIN (KONTMYECTBO YacoB)
HaumeHoBaHve TeMmbl
n/ CamocTosATenbHas | KoHTp
(paspena) ancumnnuHel | Jlekummn | MpakTndeckue | JlabopatopHble Bcero
n paboTta onb
Uctopus
L YCKOPUTENbHOW TEXHUKU 6 3 15 24
2 | XapaKkTepucTukn ny4koB 15 24
Kputepumn
CTONYMBOCTM
s ZI,BVI)KGHVIH yactuy B 6 3 15 24
npouecce YCKOpeHUst
OcCHOBHbIE TUMbI
4 ycKopuTernen 6 3 15 24
Yckoputenu B Hay4HbIX
5 nccrnegoBaHusx 6 3 15 24
Yckoputenu B
6 NPOMbILLIIEHHOCTU 6 3 15 24
Utoro: 36 18 90 144

14. MeToaun4yeckue ykasaHusl onsi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI
NanoxeHne maTtepuana npenogaBaTeneM HeobGxooumo BecTu B ¢opme, OOCTYnHOW Ans

NMOHNUMaHUA.

Ona ynydweHus ycBOoeHWst yd4eBGHoro MaTepuana HeobxoaMMO NPUMEHSITb

TpaanunoHHblE U COBpeMEeHHble TeXHUYeCKMe cpeacrtBa O6yquMﬂ. ﬂﬂﬂ CaMOCTOATESIbHOIO
n3yvyeHund oTteeeHo BpemMa Ha BCe pa3feribl Kypca.
CTyﬂeHTaN1 Ha nekuusix HeobxoauMmo BeCTU ﬂOﬂpO6HHﬂ KOHCNEeKT W1 CcTapaTtbCA TMOHATb
mMaTtepuan Kypca, He CTeCHATbCA 3adaBaTb npenogaBaTesiio BOMpOCbl Ond yrny6neHHoro
NOHMMaHUNA KOHKPETHbIX npo6neM Kypca. [lna nonHoro noHumaHus mMaTtepumana crneagyet
aKTMBHO WUCNOJIb30BATb KOHCYIbTaLUWN. [ns camocTodaTesnibHOro n3ydyeHnd pasgesioB Kypca,

pPeKkoMmeHaoBaHHbIX

npenoaasaTtenem,

HeobxoaAnmo

AONOMNHUTENBHOW NUTEpPaTypPO, UHTEPHET-pecypcamu.

nonb30BaTbCA

OCHOBHOW 7]




15. lMepeyeHb OCHOBHOM U [OOMNONHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAuMBbIX AJ1I OCBOEHUSI ANCUUNIIUHBI (criucok numepamypbl 0pOPMIISEMCS 8 COOM8emcmauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi CK8o3Hasi Hymepauyus 015 ecex aud08 UCMOYHUKOS)
a) OCHOBHag nuTepartypa:
Ne n/n McTouHMK

1 YepHsieB A. I1. YckopuTenu B COBPEMEHHOM MUpe : [y4ebHoe nocobue Ans CTYAEHTOB BY30B,
obyuvatowmxcsi no HanpaeneHuto 011200 - "dusumka” n n no cneymanbHoctn 010701 - "dunsmka"] /
A. . YepHsieB .— Mocksa : N3g-80 MockoBcKoro yHmesepcuteta, 2012 .

2 BuHTMzeHko, V.. JlnHeHble nHaykumnoHHble yckoputenu / .. BuHTU3eHko. - Mockea :
M3patenbctBo ®unamatnut, 2015. - 303 c. - ISBN 978-5-9221-1637-4 ; To xe [OneKTpOHHbIN
pecypc].

3 NwxaHoB B.C. Yactuubl n atomHble agpa/ b.C.NwxaHos, N.M.KanutoHos, H.IN.KOguH.- M.: UN3p-
BO Mock.yH-T1a,2005.-250 c.

4 Neb6enes A.H. OcHoBbl pur3unkm u TexHukn yckoputenen / A.H. Nllebepes, A.H. WansHoB. — M. :

OHeproatommnsgat, 1991.

6) gononHWTenbHasa nuTepartypa:
Ne n/n NcToYHMK
6 KonomeHckun A.A. ®usmyeckme 0CHOBbI METOA0B YCKOPEHUSA 3apSKEHHbIX YacTul, /
A.A. KonomeHckun — M. : N3g-Bo MI'Y, 1980.
MewwkoB WN.H. Yckoputenu 3apsbkeHHbIX 4acTul, B S4ePHON hranke n pmsnke BbICOKUX IHEPTUI
/ .H. Mewkos, E.M. CbipecuH; OUAW, MpenpuHt P1-98-162. — fy6Ha, 1998.
YckopuTtenn 3apsxKeHHbIx YacTuy :y4eb. nocobre ansa ctyaeHToB 5-6 kypcos ua. dak. /
8 M.H.NeswuH, B.P. F'mtnuH — BopoHex: JIOIM BI'Y, 2003 — Y. 1 : BeegeHue. NpuHuunbl
ynpaBneHns ny4ykamu.
YckopuTtenu 3apshkeHHblx YyacTtuu: y4eb. nocobune ana ctyaeHToB 5-6 kypcos ua. dak. /
9 M.H.JleBuH, B.P. F'vtnuH — BopoHex: J1OI BI'Y, 2003 — 4. 2 : Knaccudukauus u OCHOBHbIE
TUMbl YCKOPUTENEN.
MewwkoB WN.H. TpaHcnopTMpoBKa My4YKoB 3apsKEHHbIX YacTul, B saepHon dusmke /
M.H. MewkoB. — HoBocmnbupck : Hayka, 1991.
Apo KO.M. BeegeHue B usnky yckoputenen. 3agaum / KO.M. Ago, C.M. Bapsapb, A.T1.,
YepHsieB. — M. : N3ag-Bo MIY,1999.

7

10

11

B) MH(POPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypchbl UHTEPHET)*:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

https://edu.vsu.ru — 3nekTpoHHbIN YHUBepcutet BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbLHOW paboTbl
(y4ebHO-memoduyeckue pekomeHOayuu, nocobus, 3adayHuku, MemoduyeckKue yKas3aHusi MO BbIMOSTHEHUIO
rpakmu4yeckux (KOHmMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcToYHMK

JleBuH, M.H. Yckoputenu 3apsikeHHbIX YacTtuy, : Yueb. nocobue no cneu. 010400, 014100,

1 510400 gnsa ctrygeHToB 5-6 kypcos ¢ums. dak. / M.H.JleBuH, B.P.I'mtnnuH .— BopoHex, 2003 .—
Y. 1. - Beegenwe. MNMprHuunbl ynpaBneHms ny4ykamu. - 24 c.

17. OGOpasoBaTesfibHble TEXHONOMMU, MUCNONb3yeMble nNpu peanusauum y4ebHOMU
OUCUMNINNHBI, BKMOYasas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3NneKTpoHHoe oby4yeHue (30), cmewaHHoOe 0GyyeHue):

Mpn  npoBedeHUM  3aHATUM N0  AMCUMNNIMHE  WUCMONb3YKTCA  creayloliune
obpa3soBaTtenbHble TEXHOMOMNN:

— aKTUBHbIE U UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMbIOTEPHbIE TEXHONOIMM NP NPOBEAEHUN 3aHATUIA:

- Mpe3eHTalLMOHHble MaTepuanbl U TEXHOMOrMM npu OObACHEHUMM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKUX 3aHATUSAX;

- cneunanunsnpoBaHHoe obopyaoBaHue Npu NpoBedeHnn nabopaTopHbIX pabor;


http://www.lib.vsu.ru/

— pa3bop KOHKPETHbIX CUTyauun npu NOCTaHOBKE Uuernenm u 3agad K paspaboTke
npuKnagHblX nporpamm, npu Bblibope nporpammMHOro obecneyeHnss no YCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm No nNpefyCMOTPEHHbIM anroputMam 1 meTogam

Ana camoctostenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©ubnuoteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, MpUMEHSEMOE npu
peanusauun aucumnnmniel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTaHuMOHHbIE obpasoBaTtenbHble TEXHOSormm (4oT) NPUMEHSIOTCSA c
ncnonb3oBaHMeM obpasoBaTeNbHOro noprana «ONeKTPOHHbIN YHMBepcuTeT BIY».

18. MaTepMaﬂbHO-TeXHquCKOE obecne4yeHne AUCLUNIIUHDbI:

bonblasa dusmdeckas ayautopus um. M.A. JleBuTCkon (ans NnpoBeaeHns 3aHATUN
NEKUMOHHOIO TUMa, TEKYLLEro KOHTPOMsi U MPOMEXYTOYHOW aTTecTaLlmm)
CneunanunsnpoBaHHas Mebenb, HoyToyk 15,6" DNS (0164925), npoektop EPSON EB-

X11, nepeHoCHOM 3KpaH Ang npoektopa Ha wratuee SceenMedia Apllo-T r.BopoHex, nnowagb
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019. YHuBepcutetckas, a.1,
LibreOffice (6ecnnaTtHoe u/vnn cesobogHoe MO (nuueHsus: nom.l, aya. 428

https://www.libreoffice.org/about-us/licenses/)
Adobe Reader (6ecnnatHoe n/vnun cesobogHoe MO (nuueHsns:
https://get.adobe.com/ru/reader/ legal/licenses)

MomelleHne Ansa xpaHeHus n NpounakTMyeckoro 06cnyxuBaHns y4ebHoro
obopynoBaHus

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, nepeHocHon akpaH ans
npoekTopa Ha wratmee SceenMedia Apllo-T

r.BopoHex, nnowagp
YHuBepcuteTtckas, 4.1,
nom.l, aya. 31

r. BopoHex, nnowanpb
YHuBepcutetckas, a.1,
nom.l, ayg. 313a

Ayautopusi onsi CaMoCTosATENbHOW PaboThl, KOMMBIOTEPHBIN KNAcc C AOCTYMNOM K CETH
«MHTepHeT»: KoMnbloTepbl (MOHMTOPLI, cUCTEeMHBIE 6110kK) (15 WT.)

19. OueHo4Hble cpeancTBa AnsA nposegeHus TeKymeﬁ n npome)KyTquoﬁ aTtrecTtauum

MopaaoK OLEHKN 0CBOEHMSA 0By4aowmummcs y4ebHoro mateprana onpeaenseTcs
coAepkaHMeM creaylLwmnx pa3aenos AUCUUNIIVHBI

HavmeHoBaHue WNHavkaTop(bl
r’|\;gn pasgena QUCUUNIvHbI K?_l“l’/'l';?;)e"' p,cﬂ:mmel-ﬁ)lgﬂ) OueHouyHble cpeacTBa
(mogyns) KoMneTeHumm
WcTopus
L YCKOPUTENbHOW TEXHUKU
2. | XapakTepucTukn ny4kos
Kputepum yctonumsocTu
3. OBWXEHNS 4YacTul, B
npouecce yCckopeHus MK-6.1 [MpakTMKOOPUEHTNPOBAHHbIE 3aaHUS,
OcHoBHble TUMbI MK-6 ' cobecegoBaHue no 6unetam k 3aveTty
4. ycKkopuTenen
YckopuTtenu B Hay4HbIX
5. nccnegoBaHusaxX
Yckoputenu B
6. NPOMBbILLNIEHHOCTH
[MpomexyToyHasa aTTecTauums MyHkT 20.2.1
dopma KOHTpons - 3a4eT Bonpocsl k 3a4eTy

20 TunoBble OLEHOYHble cpeAcTBa M MeToAMYeCKMe MmaTepuanbl, onpegensiolme
npoueaypbl OLeHUBaHUSA

20.1 TeKywWwyMi KOHTPOSIb YyCNeBaeMocTH




KoHTpornb ycneBaemocTy No AUCUMNIIVHE OCYLLECTBAETCS C MOMOLLbIO CrieayoLMX OLEeHOYHbIX
CpencTs:
MpakTUKOOPUEHTMPOBAHHbIE 3aAaHUs

3apava Ne 1

MpocTenwmm unbTPOM ANt CKOPOCTEN 3apsKEHHbIX 4acTul, sIBNSieTCA KoMOMHaums
3NEKTPUYECKOTO M MarHUTHOrO MOSfier, HanpaBfEeHHbIX TaK, YTOObl OHM OTKIOHSMN
nponeTalolinme 4Yactuubl B MNPOTUBOMOMOXHbLIX  HanpaeBnenusix. Onpegenutb
HaNPS>KEHHOCTb 3NIEKTPMYECKOro Nongd B TakoM punbTpe Ans nponyckaHUs 3NeKTPOHOB
c aHepruen 1MaB, ecnun HaNPSYKEHHOCTb MarHUTHOro Hons paBHa 20 apcTes.

3apaya Ne2

lMoKOMBLUMIACA ANEKTPOH HAYMHAET ABUraTbCA Nog AeNCTBUMEM OLHOPOAHOrO MarHMTHOro
Honsa ¢ HanpshkeHHocTblo 100 B/cm. OnpenennTb KUHETUYECKYO aHeprnto W, KOTOPYHO OH
npuobpen, n NPoONAEHHbI NyTb 3a BpeMs 1 MKC.

3apa4alNe3

ONEeKTPOH HaYMHaeT aBuxeHne 6e3 HavyanbHOM CKOPOCTU B OAHOPOLHOM 3MEKTPUYECKOM
HomMe, Hanps»XeHHOCTb KOTOPOro fIMHEMHO BO3pacTaeT BO BPEMEHU CO CKopocTbio 20
MB/cm*c. Kakyto KMHETUYeCKyro aHeprumo npuobpeTtaeT anekTpoH, npongs nytbs 10cwm,
ecnm B MOMEHT Hayana [ABWXEHUS HanpshkKeHHOCTb nons paBHa Hynwo. Kakosa
HaNPSXKeHHOCTb MOMA B KOHLE NYyTU 3NeKTPoHa?

3apgavaNe4

[My4yoKk 3MEKTPOHOB, YCKOPEHHbIX Pa3HOCTbIO MoTeHuuanos 1kB, nNpoxoauT B Bakyyme
yepes3 ABa BonbLIKMX KOHAeHcaTopa, OTCToAWwMX Apyr oT apyra Ha [=20 cm. B oboux
KOHOeHcaTopax cuMHGa3HO BO3byxOaeTcsi HEMPEMEHHOE HOoMe OT OA4HOro reHepatopa.
M3ameHeHMeM 4YacToTbl reHepaTtopa gobuBaemcs, 4Tobbl My4yOK SNEKTPOHOB MPOXOoAun
3Ty cucteMy 6e3 oTknoHeHus. Onpegenutb OTHOLWUEHWE 3apsda K Macce 3MeKTPoHa,
ecnu aBe nocnegoBartesibHble YacToThl paBHbl 141 MMy n 188 My,

OnncaHue KpUTEpPUEB 1 LIKarnbl OLEHMBAHUS KOMMNETEHLMIN (pe3ynbTaToB 06y4YeHunst) npu npo-
MEXXYTOYHOWN aTTecTaumm

YposeHb
cghopmupo-
gaHHocmu
KomnemeHuut

KpuTepum oueHnBaHnss KOMNETEHLNI LLikana oueHok

MMonHoe 3HaHWe Yy4ebHO-MPOrpaMMHOrO MaTtepuana Ha YpPOBHE KOMu-
YECTBEHHOW XapakTepucTukn. CrnocoBHOCTb  CaMoCToATENbHO  oTBe- | [1o8bIWEeHHbIU

TUTb Ha [OOMOSHWUTENbHbIE KOPPEKTUPYIOLLWE BOMPOCHI Mpernojaeate- | ypoeeHb OrnmiHo

ns.

3HaHMe OCHOBHOrO MPOrpaMMHOMO MaTepuaria Ha OCHOBE KayeCTBeH-

HOM XapaKTepuCTWKW, [omnyckatollee rnorpeluHocT B oTeetax. Cro- | basosesil ypo- XODOLLO

COBHOCTb CaMOCTOSATENbHO OTBETUTb Ha OOMONHUTENbHBLIE KOPPEKTU- | 8EHL P

pyloLiMe BONpockl NpernogaBaTernsi.

3HaHMe OCHOBHOrO MPOrpaMMHOMO MaTepuaria Ha OCHOBE KayeCTBeH- .

HOW XapaKTEpUCTUKKM, [OOMycKatollee mnorpelHocT B oTeeTax. Crio- lopozosbil YAosneTBopu-
YPOBEHL TenbHO

COGHOCTb CKOPPEKTUPOBAaTb OTBET NoA4 PYKOBOACTBOM NpenoaaBaTens.
He 3HaHMe oOcHOBHOTO MporpaMMHoro Matepuarna. HecrnocoBHocTb Heynosneteopu-
CKOpPEKTUPOBATL OTBET Mo/, PYKOBOACTBOM MNpenofaBaTens. TenbHO




20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaumst No AUCUMUMIINHE OCYLLECTBNSETCS C NMOMOLLbIO CreayoLLmX
OLIEHOYHbIX CPEACTB:

CobecegoBaHne no Gunertam K 3a4eTy

20.2.1. NepeyeHb BONPOCOB K 3a4eTy.
1. Kakne yckoputenu HasblBalOT YCKOPUTENSIMU NPSAMOro Aencreusa? OcHoBHoOM
NPU3HaK yckoputesns npsaMoro encTena?
C kakown uenbto YT nomeluatoT B cxxaTtbl ras?
3ayeM CeKUMOHMPYIOTCA MeTannMyeckumMm aNeKkTpoaamMmmn yCKopuTernbHble Tpyokn?
MNepeuncnntb n3sectHole Bam yckoputenn npsaMmoro 4encreums.
HapucoBaTb ynpoLueHHyo 610K-CXemMy CUITbHOTOYHOIO UMMYSbCHOrO YCKOPUTENS.
[na Yyero B pOTOPHOM reHepaTope UCNOoNb3yeTCA HENOABWXHbIN CTaTop?
Kak nony4yatoT BbICOKOE HanpsikeHue B 3r1eKTPOoCTaTUYECKOM reHepatope?

UTto siBnsieTca npuynHom 6eTaTpoHHbIX KonebaHui YacTul, B YCKOpUTENaX?
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3anucatb dopMynbl  Ans  4acToT BepTuKamnbHbIX W paguanbHbiX 6eTaTpOHHbIX

KonedaHun.

10.CdopmynupoBaTb YCrioBME YCTOMYMBOCTM OPOUTHLI YacTul, B ycKopuTensix co crnabown
JPOKYCMPOBKOW.

11.Kak ocyuwiecTtBnsaeTca "Msrkaa" ookycupoBka MarHMTHbIM Honem?

12.T1TosACHUTb MexaHn3M "XeCTKON" hOKyCUPOBKM.

13.Cdopmynupyinte ycnosus, npun KOTopbix paboTtaeT MexaHn3m aBToasnpoBKMy.

14.B Kaknx yCKopuTensix UMeeT MecTo aBTodasnpoBKka YyacTu?

15.HyxHa nn aBTO(ha3npoBKa B M30XPOHHOM LUKITOTPOHE?

16.4YT10 onucbiBaeT pasoBasa guarpamma’?

17.Yem oTnuyaloTCs BbIHYXOEHHbIe KonebaHnsa YacTtuy, ot cBob6oHbIX?

18.Mo4yeMy B JIMHENHbIX PE30HaHCHbIX YCKOPUTENSX 3fIEKTPOHOB Ha 3HEPrut0 HECKOSbKO
3B aBTOha3npoBka OTCYTCTBYET, @ NPU HU3KUX SHEPIUSIX UMEET MECTO?

19.Kakne Tunbl pe3oHaHcoB Bbl 3HaeTe?

20.Yem orpaHnymnBaeTcs npefenbHas 3Heprusi Yactul, Kotopas MOXeT BbITb NofnlyyeHa B
LUMKITOTPOHE?

21.Yem oTnuyaeTca pasoTPOHHbIV PEXUM YCKOPEHUS OT LUKNOTPOHHOrO?

22.Mo4vemy B KOMbLEBbIE YCKOPUTENN HEODXOAMMO UHXEKTMPOBATb YacTULbl C A4OCTAaTOYHO
OOonbLLOM HaYanbHOW 3Hepruen?

23.Yem oTnu4yaroTca pexnmbl paboTbl 9NEKTPOHHOIO U NPOTOHHOIO CUHXPOTPOHOB?

24.4710 Takoe "KpuTnyeckasa aHeprns" Ang CUHXPOTPOHOB?

I'quemy HeJ1b34 YCKOPATb TAXeESble YaCTulbl B MI/IKpOTpOHe?



25.410 HasbiBaeTca pexumom "kpaTHoro"
peanunsyetca?

26.Kak
CUHXPOTPOHE?

27.4710 Takoe MOaynNATOPHOE U3nyyYeHne?

28.Yem oTnuyatoTcs NNockUn 1 cnnpasbHbIN OHOYNATOPLI?

YCKOpPEHNA U B KaKOM YCKopuTelne OH

BMUSIET CUHXPOTPOHHOE W3MyYeHMe Ha pPEeXUM YCKOPEHUSI 3NIEKTPOHOB B

29.Kakune ycTponcTBa UCNonb3yTcs Ans NomyYeHnsi CUHXPOTPOHHOIO U3ny4YyeHnn?

30.Kak ocyuiecTBnsieTcs BepTukanbHasi hOKyCMPOBKa YacTuL, B UBOXPOHHOM LIMKNOTPOHE?

31.Kak ocyuwectBngaeTcs "xecTkaa" ooKycMpoBKa B KOSbLEBbIX YCKOPUTENSX?

32.3anncatb ycnoBue NOCTOsIHCTBA paauyca paBHOBECHOW opbuTbl B GeTaTpoHe.

33.Kakne anemeHTbl BKMOYaeT B cebs MarHUTHasi CTpykTypa ¢ pasaenéHHbIMU OYHKLMAMMN

XKEeCTKOOKYCHPYHOLLUMX CUHXPOTPOHOB?

34.3a4em HeobxoaAMMO BbINOSHATL ycrioBue «2:1» B 6etaTtpoHe?

35.410 HasbiBalOT ¢a3OBOI7I HEeOAHOPOAHOCTbIO MarHUTHOrro nNoJid N KakoBbl MNMPUYUHDbI €€

BO3HWKHOBEHUSA?
36.4em oTnuyalTCA yckopAwowme CUCTEMbI
pPe30HaHCHbIX ycKopuTenen?
37.3a4em HyxHa

yckopuTene aneKTpoHoB?

QNIEKTPOHHbLIX ¥

NMPOTOHHbIX NUHENHbIX

roynnmpoBka O3J1eKTPOHOB B CryCTKU B NNHENHOM pe3oHaHCHOM

38.Kak Ha3sbiBaeTCs yckopsitouee yCTPOUCTBO B JIMHEMHOM MHAYKLMOHHOM ycKoputene?

39.KakoBo yCTpOMCTBO 1 Ha3Ha4eHne 6aHyepa?

40.Mo4yeMy nUHENHblEe yCKOpUTENU C Berywien BOSTHOW He MCMONb3YKTCA AN YCKOPEHUS

TsHKenbIX YacTuuy?

OnuncaHune KpuTepureB U1 LLKanbl OLLEHUBAHNA KOMNETEHLMI (pe3ynbTaTtoB 06yyYeHus) npu npo-
MEXYTOYHOW aTTecTaumnm

KpuTepum oueHnBaHns KOMNEeTEHLUN

YposeHb
cebopmupo-
gaHHocmu
KomrnemeHuuu

LLikana oueHok

MMonHoe 3HaHWe Y4ebHO-MPOrpaMMHOrO MaTtepuana Ha YpPOBHE KOMu-

YECTBEHHOW XapakTepucTukn. CrnocoBHOCTb  caMoCToATENbHO — oTBe- | [1o8bIWeHHbIU OTrMuHO
TUTb Ha [OMONHUTENbHbIE KOPPEKTUPYIOLLME BOMPOCHI NpenodaBaTe- | yposeHb
ns.
3HaHWe OCHOBHOIO MPOrpPaMMHOIO MaTepuana Ha OCHOBE KadeCTBEH-
HOW XapaKTepuCTWKK, [OMycKarollee norpelHoctn B oTtBeTax. Cno- basoenit ypo- XODOLLO
COOHOCTb CaMOCTOATENBHO OTBETUTb HA [OOMOSIHUTENbHLIE KOPPEKTU- | BEHb P
pytoLLMe BONpocCkl NnpenogasaTens.
3HaHMe OCHOBHOIO MPOrpaMMHOIO MaTepuana Ha OCHOBE KadeCTBEH- .
- [Nopoezoeniti YpoBneTeBopu-

HOW XapaKTepuCTWKK, [OMycKarollee MorpelHoctn B otBeTax. Cno-

ypO8eHb TENbHO

CcoBbHOCTb CKOpPpPEKTUpoBaTb OTBET NO4 PYKOBOACTBOM MpenogaBaTesd.




He 3HaHMe OCHOBHOrO MpOrpaMMHOIO Martepuana. HecnocobHocTb Heyposnetsopu-
CKOPPEKTMPOBaTb OTBET NOA PyKOBOACTBOM NpenogasaTens. TENbHO




