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BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXOAIO

3aBeaytowmin kacenpon
AaepHON PU3nkn

/ TutoBa J1.B./
13.06.2025r.

PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.B.[1B.01.01 YckopuTtenu 3apsiXXeHHbIX YacTuL,

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.03.02 AnepHble dm3nka n TEXHONOrMK

2. Mpodunb nogroroBku/cneumannsauusa:

dun3mnka aTOMHOro 8apa 1 yactumy

3. Ksanudukaumsa BbinyckHuka: 6akanasp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CocTtaBuTenu nporpaMmmbi:

K.d0.-M.H., goueHT, 'ntnnH Banepuin Padannosuy

7. PekomeHaoBaHa:
HayyHo — MmeTogmn4yecknm coBeToMm huamyeckoro akynobTteta, npotokos Ne6 ot 24.06.2021, Pl
npoaneHa Ha 2025-2026 yyebHbin rog, HMC dmsnueckoro gakynbteta ot 20.05.2025,

npotokos Ne5.

8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 7



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensmu oceoeHus y4ebHoU ducyuniuHbl 67158 MCs:

- nonyyYyeHue npeacTaBneHns O U3NKE YCKOpUTENen 3apsiKeHHbIX 4YacTul, 3HaHWUA
NPUHLMNOB NOCTPOEHUS N yNpaBreHnsi TEXHUKOW YCKOPEHUS 3apsXKEHHbIX YacTuL.

3adayu y4ebHOU QuCyUrIuUHbI:

- MN3yuYNTb MeTOoAbl YCKOPEHUSI 3aPSPKEHHbIX 4YacTul, OOCTUXKEHME YCTOMYMBOCTM WU
POKYCUPOBKMN MNy4dKa, SABNEHNE aBTOGAa3MPOBKN, KOHCTPYKLUMOHHbIE OCOBEHHOCTU U NMPUHLMMbI
YCKOPEHUS B NMIMHENHbBIX YCKOPUTENSIX, LINMKITNYECKMX YCKOPUTENSAX, LUKITMYECKNX NHOYKUMOHHbBIX
yCKOpUTENSAX, B Konnamgepax, MWCNofib30BaHNE YCKOPUTENbHOW TEXHUKM B Hayke WU B
Nnpoun3BOACTBE.

- NpMoBpecTn ymMeHms CaMoCTOATENBHO NPOBOANTL pacyeTbl YCKOPEHUS YacTuL.

- npuobpectn TrOTOBHOCTb pas3pabatbiBaTb  CNocobbl  NPUMEHEHUS1  SAEPHO-
9HEepreTMyecknx, nnasMmeHHblX, nasepHbix. CBY K1  MOLWHbIX MMMOYNbCHBLIX YCTAHOBOK,
9NEKTPOHHbIX, HEUTPOHHbLIX M MPOTOHHbLIX MY4YKOB, METOAOB 3KCMEPUMEHTANbHOW (PU3MKN B
peLleHNn TEXHNYECKNX, TEXHOIOIMYECKNX U MEOULIMHCKNX Npobnem.

10. MecTo yye6HOM aucumnnuHbl B cTpykType OOI:
AOucumnnuHa no BbIbopy unkna b1

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNIaHUPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHwne Kog(bl) WHankaTop(bl) MnaHMpyemble pesynbTaTbl 00y4eHus
KOMMETEHLUM
3HaTb: OCHOBbI TEOPUM YCKOPEHUst 4YacTul B
LIMKIINYECKMX " TIMHENHBIX  YCKOPUTENSX;
CrocoBer K BHaGT SIEMEHTIYIO OCHOBHblE MPUHLMMBI MOCTPOEHNSA "
MOHTaKY e y KOHCTPYMPOBAHMSI, OCOGEHHOCTU KCMIyaTaLum
’ Yy ¥ npuHUmMnb BCEX CYLLECTBYIOLLMX TUMOB YCKOPUTENEN.
Hanapnke, paboThbl
::?;E%g(;;(e, ﬁoag‘z""g:“b'x YMeTb: MNpUMeHsTb  NakeTbl  NPUKNagHbIX
K6 | mensimanmio K-6.1 puoopos, nporpaMM Ans MOOENUPOBaHWsA MNPOLIECCOB B
YCTPOWCTB 1 yCKOpUTEnNsX.
Cha4e B cuctem,
22%”&/?;;‘:; " 223:::!5227:)( B BnageTb: FOTOBHOCTbIO  y4acTBOBaTb B
NPOrPaMMHBIX ZﬂTeanocm pa3paboTke § crnocoboB NPUMEHEHMS
CpencTs. A - 3MEKTPOHHBIX, HEATPOHHBIX 11 MPOTOHHEIX MY4KOB,
METOLOB  OKCMEpUMEHTamnbHON  (PU3NKM B
peLIeHnm Hay4YHbIX, TEXHUYECKMX "
TEXHONOrMYECKMX 3a4au.

12. O6beM AUCUMNNMHbI B 3a4eTHbIX eaunHuuax/yac —4/144.
Popma NpOMEXYTOYHON aTTecTaLuumm — 3a4eT.

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpynoemMkocTb

Bua yuebHoii pabotbl Bcero Mo cemectpam

7 cemecTp




AyOouTopHbIE 3aHATUSA 54 54
nekuumn 36 36
B TOM yucne: npakTuyeckme 18 18
nabopaTtopHbie
CamocTtosTenbHas paborta 90 90
B TOM Yucne: Kypcosas paboTa (npoekT)
KoHTponb
dopma NpoMEXYTOYHOM aTTecTauymm 3aver 3aver
Utoro: 144 144
13.1. CopepxaHue QUCLUNIUHDI
n/n Peanusauwns
pasgena
HaumeHoBaHM n NCLUUMIIUHBI
anmeHoBanie pasaena CopgepxaHve pasgena gUCLMNINHDI Anct, c
OVCUMMINHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK*
1. Jlekuum
11 NcTopus yckoputesnbHON )
) TEXHUKM
1.2 XapaKTepucTUKKN My4KOB KnHemaTvka pensTMBUCTCKUX YacTuL -
Kputepum yctomnumsocTu dokycupoBka nydka. ABTodhasnposka.
1.3 OBWXEHUS YacTul B OnucaHue nyyka B ha30BOM NPOCTPaHCTBeE. -
npoLecce ycKopeHus YCTOMYMBOCTb NPOAO0IbHBLIX KonebaHuii YacTuLl.
BbicokoBonbTHbIE yckoputenu. MHOYKUMOHHbIE
1.4 OC?(ZO?/IT;:_:’I eT;nb' yckoputenu.LimknotpoH. ®a3oTpoH. MI30XpOHHBbIN -
yckop LMKNOTPOH. MunkpoTpoH. CuHxpoTtpoH.Konnangepesi.
Yckoputenu B agepHomn umsmke.
15 YcKopUTENN B HAY4YHbIX YckopuTtenu B on3nKe anemMeHTapHbIX YacTu,. )
: nccnegoBaHUsix MonyyeHne Ha YCKOPUTENSAX NMy4KOB BTOPUYHBIX
yacTuu,.
16 YckopuTtenu B PagnaunoHHble TEXHONOMMK C UCMONb30BaHNEM )
) NPOMbILLIIEHHOCTH yCKOpuTEenen 3apsKeHHbIX YacTuu,.
13.2. Tembl (pasgenbl) AUCUUMNIUHBI U BUAbI 3aHATUN
Ne Buapbl 3aHATUN (KONTMYECTBO YacoB)
HaumeHoBaHue Tembl
n/ CamocTodaTensHas | KoHTp
(pasgena) gucuunnuuel | Jlekumn | Mpaktudeckne | JlabopatopHble Bcero
n paboTta ornb
UcTopus
1 P 3 15 24
YCKOPUTENBHOM TEXHUKU
2 | XapakTepuCTUKM Ny4KOB 15 24
Kputepun
YCTOMYMBOCTHU
3 OBWKEHNs Yactuy, B 6 3 15 24
npouecce yCKopeHust
OCHOBHbIE TUMbI
4 ycKkopuTenemn 6 3 15 24
YckopuUTENU B Hay4YHbIX
5 nccnegoBaHuUsIx 6 3 15 24
Yckoputenu B
6 NPOMbILLIIEHHOCTU 6 15 24
Wroro: 36 18 90 144

14. MeToan4yeckue ykasaHmsa Ans ody4yaroLWmxXcA no 0CBOEHUIO AUCLUMNIIUHDbI

N3noxeHne maTepuana npenogasaTeneM Heobxoaumo BecT B ¢opme, OOCTYNHOW Ans
NoHUMaHus. [ns ynydweHust ycBOeHWst yd4ebHoro MaTepuana HeobxoaMMO NPUMEHSITb
TPaauLUMOHHbIE U COBPEMEHHbIE TexXHMYeckme cpeactea obyyeHusi. [ns caMoCTOSITENbHOrO
N3y4YeHns OTBEAEHO BPEMS Ha Bce pasaenbl Kypca.



CtyoeHTaM Ha nekuuax Heobxoaumo BecTM NOAPOOHbLIN KOHCMEKT M cTapaTbCs MOHATb
mMaTepuan Kypca, He CTECHATbCA 3ajaBaTb npenogaBaTento BOMpoChbl Ans yriybneHHoro
NMOHMMaHNA KOHKpPETHbIX npobrem kypca. [Ana nonHOro noHMMaHWa martepuana cnegyet
aKTUBHO MCMNOJSb30BaTb KOHCyNbTauuu. [ns camMOCTOATENbHOro M3yvyeHuUs pasgenoB Kypca,
pekoMeHA0BaHHbIX npenogasatenem, Heobxoanumo nosfib3oBaTbCA OCHOBHOW n
OOMONHUTENLHOW NUTEPATYPON, MHTEPHET-PECYpPCaMU.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOW nUTepaTypbl, PECYpCOB WHTEpPHEeT,

HeoOXoaUMBIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok umepamypbl 0GhOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 05151 6cex U008 UCMOYHUKO8)
a) OCHOBHag nuteparypa:
Ne n/n NcTOYHMK

1 YepHsieB A. I. YckopuTenu B COBPEMEHHOM MUpeE : [y4ebHoe nocobue O5s CTyAEHTOB BY30B,
obyuatomxcs no HanpasneHuto 011200 - "dusumka" n n no cneymansHoctn 010701 - "dusmka"] /
A. I. YepHsieB .— Mocksa : M3a-Bo MockoBckoro yHuBepcuteta, 2012 .

2 BuHTun3eHko, N.W. NInHenHble nHAYyKUMOHHBbIE yckopuTenu / .. BuHTnaeHko. - Mocksa :
UspatenbctBo ®usmatnut, 2015. - 303 c. - ISBN 978-5-9221-1637-4 ; To xe [ONeKTpOHHbIN
pecypc].

3 Nwxanoe b.C. Yactmubl n atomuble agpa/ 6.C.NwxaHoB, N.M.KanntoHos, H.[M.10anH.- M.: N3a-
BO Mock.yH-1a,2005.-250 c.

4 JlebepeB A.H. OcHoBbI (hun3unkn n TexHukun yckoputenen / A.H. Jlebepes, A.H. WaneHoB. — M. :

OHeproaTtomnsgat, 1991.

6) gononHuTenbHasa nuTepaTtypa:
Ne n/n McTouHUK
6 KonomeHckun A.A. dusnyeckme oCHOBbI METOAOB YCKOPEHUS 3apsiKeHHbIX YacTul, /
A.A. KonomeHckun — M. : N3g-so MI'Y, 1980.
MeLukoB W.H. YckopuTtenu 3apsbkeHHbIX YacTul, B saepHon pusmke n prsmke BbICOKUX SHEPTUi
/ N.H. MewkoB, E.M. CbipecuH; OUNAN, MpenpuHT P1-98-162. — [ly6Ha, 1998.
YckopuTenu 3apsbkeHHbIX YacTul, :y4eb. nocobme anga ctygeHToB 5-6 KypcoB ¢ma. dak. /
8 M.H.NeewuH, B.P. F'vtnuH — BopoHex: JIOIM BIY, 2003 — Y. 1 : BeegeHue. NpuHUunbl
yrnpaBneHus nyykamu.
YckopuTenu 3apsbkeHHbIX YacTul;: y4eb. nocobme anga ctygeHToB 5-6 KypcoB ¢ma. dak. /
9 M.H.NeBwuH, B.P. F'mtnuH — BopoHex: JIOIM BIY, 2003 — Y. 2 : Knaccudukaumsi 1 OCHOBHbIE
TUMbl YyCKOPUTENEeNn.
MewkoB WN.H. TpaHcnopTMpOBKa My4YKOB 3apshKEHHbIX YacTul, B saepHon dusnke /
M.H. MewkoB. — HoBocmbupck : Hayka, 1991.
Apo KO.M. BeegeHue B ousuky yckoputenen. 3agaum / KO.M. Ago, C.M. Bap3saps, A.l.,
YepHsieB. — M. : M3g-8o0 MI'Y,1999.

7

10

11

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnansHblie pecypebl UHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

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

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHOo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHUKU, MemoOuYeCKUe yKa3aHUsi MO BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHUK

JleBuH, M.H. Yckoputenn 3apsikeHHbIx Yactul : Yueb. nocobue no cney. 010400, 014100,

1 510400 gnsa ctyneHToB 5-6 kypcoB us. dak. / M.H.JleBuH, B.P.'utnuH .— BopoHex, 2003 .—
Y. 1. - BeegeHue. MprnHumnbl ynpaBneHus nyy4kamu. - 24 c.

17. OOpa3oBaTefnibHble TEXHONOrMU, UCNOoNb3yeMble nNpu peanusauum y4ebGHOMU
ANCLUMNIINHBLI, BKNOYasi [AUCTaHUUOHHbIe oOOpa3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4YeHue):



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

Mpn  npoBegeHwM  3aHATUM  NO  AMCUUNIIMHE  UCMONb3YKTCA  creayloLliune
obpasoBaTenbHble TEXHOMOMNN:

— aKTUBHbIE N UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHONOrMM NPU NPOBEAEHWUN 3aHATUN:

— [Mpe3eHTauMOHHble MaTepuanbl U TexXHOMormn npu obbACHEHUM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKUX 3aHATUAX;

- cneynanunanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauuin MNpu MOCTaHOBKe Uuernen M 3agjad kK paspaboTke
npuKnagHblXx nporpamm, npu Bblibope nporpammHoro obecneyeHns nNo yCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n metogam

Ona camocTosTenbHon pabotbl ucnonbdyetrca IBC YHuBepcuteTckad 6ubnuoTeka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, nNpuMMeEHsieMoe npwu
peanunsauun auncumnnmiel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[OncTaHUNOHHbIE obpasoBaTtenbHble TEXHONormm (4oT) NPUMEHSATCS C
ncnonb3oBaHMeM obpa3oBaTenbHOro noprana « ANeKTPOHHbIA yHBepcuTeT BITY».

18. MaTepmnanbHO-TeXHU4YECKOE obecnevyeHme AUCLUUNIINHDI:

Bonbliasa dumsmyeckas ayautopus um. M.A. JleBuTckon (41s NpoBeaeHUs 3aHATUN
NEKUNOHHOTO TUNa, TEKYLLEro KOHTPONSA 1 NPOMEXYTOYHON aTTecTaunm)
CneunannsnpoBaHHasi mebenb, HoyToyk 15,6" DNS (0164925), npoektop EPSON EB-

X11, nepeHoCHOM 3KpaH Ang npoekTtopa Ha wraTtuee 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/unn ceobogHoe MO (nuueHsuns: nom.l, ayan. 428

https://www.libreoffice.org/about-us/licenses/)
Adobe Reader (6ecnnatHoe n/vnu ceoboaHoe MO (nuueH3ns:
https://get.adobe.com/ru/reader/ legal/licenses)

MoMelleHne oNs XxpaHeHus n NpodrnakTnieckoro 06CnyxMBaHunst y4ebHoro
obopyaoBaHus

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, nepeHocHon 3kpaH ans
npoekTopa Ha wratmee SceenMedia Apllo-T

r.BopoHex, nnowagb
YHuBepcutetckas, g.1,
nom.l, ayg. 31

KomnbloTepHbI Knacc, ayautopust 4ns rpynnoBbIX U MHAMBUAYaNbHbBIX KOHCYNbTauui,
noMeLleHre s camoCcTosaTeNnbHOM paboThbl

CneunannsmpoBaHHas Mebernb, KOMMbloTepbl (cuctemHble 6roku Intel Pentium-IV,
MoHuTopbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO MOAKMHYEHNS K CETU
«MHTepHeT» 1 obecnedeHnem 4OCTyNa B 3NEKTPOHHYO MHPOPMaLMOHHO-
obpasoBaTenbHyto cpefy yHMBepcuteTa r.BopoHex, nnowagb
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019. YHuBepcuteTckas, a.1,
LibreOffice (6ecnnaTtHoe u/unn ceobogHoe MO (nuueHsuns: nom.l, aya. 40/5
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnu ceoboaHoe MO (nuueH3ns:
https://get.adobe.com/ru/reader/ legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/wnmn ceobogHoe N0O) (nMueH3us:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4Hble cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneM crneayoLwmx pasgenos ANCUMNINHGBIL

HanmeHoBaHue WHankaTop(bl)
(o]
r’,\}[-, pasfena AncumniinHbl K?_m?;?” [OCTIRKEHUS OueHouHble cpeacTea
(moayns) KOMMeTEeHUMn
1 VicTopus MK-6.1 [MpakTUKOOpMEHTUPOBaHHbIE 3aaHus,
" | ycKOpUTENbHOW TEXHUKM ) cobecegoBaHue no 6unetam K 3avety




HanmeHoBaHue UHankaTop(bl
r’ﬁ pasgena AMCLMNIMHbI K?J‘“cl';?;;w .EltﬂiTMme'%ﬂ) OugeHouHble cpeacTsa
(moayns) KoMneTeHummn
2. | XapakTepucTuKu ny4koB MK-6
Kputepum yctomnymsocTu
3. | OBWXeHnd YacTul, B
npoLecce YCKopeHust
4 OCHOBHbIE TUMbI
| yckoputenen
YcKopUTENN B HAY4YHbIX
5. nccneaoBaHusix
Yckoputenu B
6. NPOMbILLIEHHOCTY
MpomexxyToyHas aTTecTaums MyHKT 20.2.1
dhopma KOHTpOns - 3a4eT Bonpoce! k 3a4eTy

20 TwvnoBble OUEHOYHblIe cCpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaAHUA

20.1 TeKywWwMin KOHTPONb ycneBaeMocTu

KOHTpOJ'Ib ycnesaemMoCTn no AncuuniimHe ocyuwecTtBideTcd C NOMOLLBbH CreayrLnX OUEeHOYHbIX

CpencTs:

rlpaKTI/IKOOpI/leHTI/I PoOBaHHbIE 3a0aHNA

3agada Ne 1

MpocTenwmm unbLTPOM ANt CKOPOCTEN 3apshKEHHbIX 4YacTul, SBNSIeTCA KOMOMHaums
3NEKTPUYECKOr0 M MarHUTHOrO MOfen, HanpaBfeHHbIX Tak, YTOObl OHWM OTKMOHSNN
nponetawwime 4Yactvubl B MNPOTUBOMOJSIOXHbIX  HanpaBneHusx.  Onpegenutb
HaNPSYKEHHOCTb 3NIEKTPMUYECKOro Nond B TakOM punbTpe Ans NponyckaHUs 3reKTPOHOB
C aHepruen 1MaB, ecnu HanpsHKeHHOCTb MarHUTHOrO Hoss pasHa 20 apcTtes.

3apaya Ne2

[MoKOMBLUMICA ANEKTPOH HaYMHAET ABUraTbCA Noa AeNCTBMEM OAHOPOLHOrO MarHUTHOrO
Hons ¢ HanpskeHHocTbo 100 B/cm. OnpepennTb KMHETUYECKyo aHeprmto W, KOTopyto OH
npuobpen, n NPoNAEHHbI NyTb 3a Bpems 1 MKC.

3apgayalNe3

OnNeKTPOH HauMHaeT ABmxkeHne 6e3 HavyanbHOW CKOPOCTM B OAHOPOAHOM 3f1EKTPUYECKOM
HomMe, HanpshKEHHOCTb KOTOPOro fNMHEWHO BO3pacTaeT BO BPEMEHU cO ckopocTbio 20
MB/cm*c. Kakyto KMHETMYECKylo aHepruio npuobpeTtaeT anekTpoH, nponaa nytb 10cm,
€CnNMM B MOMEHT Hayana [OBWKEHUA HanpshkeHHOCTb nons paBHa Hynw. KakoBa
HaNPSAXXeHHOCTb MONA B KOHLE NyTU 3NeKTpoHa?

3apadaNe4

[My4OK 3NEeKTPOHOB, YCKOPEHHbIX Pa3HOCTbIO noTeHuuanos 1kB, npoxoanT B Bakyyme
yepes3 fBa OOnbLIMX KOHOEHcaTopa, OTCTosAWwmMX Apyr ot gpyra Ha [=20 cm. B oboux
KOHOeHcaTopax CUMHGa3HO BO3byxaaeTcsi HEMPEeMEHHOE Horle OT OLHOro reHepartopa.
M3meHeHnem 4acToTbl reHepaTtopa AobuBaemcsi, YTOObl My4yOK SNIEKTPOHOB MPOXOAunI
3Ty cucteMmy 6e3 oTknoHeHus. Onpegenutb OTHOLWIEHME 3apsfa K Macce 3NeKTPoHa,
ecnu aBe nocrnegoBartesibHble YacToThl paBHbl 141 MMy n 188 My,

OnucaHne KpuTepueB 1 LWKanbl OLEHNBaHMA KOMNETEHUUI (pe3ynbTaToB 06y4eHus) npu npo-

MEXYTOYHOW aTTecTauunm



YpoegeHb
. cgbopmupo-
KpuTepun oueHnBaHUS KOMMNETEHLUIA 6AHHOCIIU LWkana oLeHok
KomriemeHuuu

MonHoe 3HaHWe y4ebHO-NporpaMMHOro Matepuana Ha YpPOBHE KOmu-
YECTBEHHOW Xapaktepuctuk. CrnocoBHOCTb  caMocTosTernbHO  oTBe- | [108bIWEeHHbIl OTrIM4HO
TUTb Ha [OMNOMHUTENbHbIE KOPPEKTUPYIOLLME BOMPOCHI NpenodaBaTe- | ypo8eHb
ns.
3HaHMe OCHOBHOIO MNPOrpaMMHOIO MaTtepuana Ha OCHOBE KaveCTBEH-
HOM XapaKTepUCTVKKX, [OOMyckarolee rorpewHoctTn B orteeTax. Cro- ba3zoeniti ypo- XopoLLo
COBHOCTb CaMOCTOATENBHO OTBETUTb Ha AOMOSHUTENbHbIE KOPPEKTU- | 8€Hb
pyloLiue BONpocChl npenogasaTens.
3H?Hl/le OCHOBHOIO MPOrpaMMHOMO Matepuarnia Ha OCHOBE KaveCTBeH- Mopozoesiil Y joBneTEOpH-
HOW XapaKTepuCTVKK, OOMyckawllee norpewHocm B oTtBeTtax. Cno-
CODHOCTb CKOppPEeKTMpOBaTb OTBET NOJ4 PYKOBOACTBOM MpenogaBaTens. yposeHb TenbHo
He 3HaHMe OCHOBHOrO mMporpaMMHOrO MaTepuana. HecnocobHocTb Heypoesnetsopu-
CKOPPEKTMpPOBaTb OTBET NOA PYKOBOACTBOM NpenogaBaTens. B TENbHO

20.2 NMpomexyToyHasa aTrecTaums
MpomexyToyHas aTTecTaums No QUCLUMNIIMHE OCYLLECTBNSAETCS C NOMOLLbIO CReayoLmnx
OLEHOYHbIX CpeaCTB:
CobecegoBaHue no bunetam K 3a4eTy

20.2.1. NMepe4yeHb BONPOCOB K 3a4eTy:
1. Kakne yckopuTenu HasblBalOT YCKOPUTENAMWU MNPAMOro AencTBuNa? OcHoBHoM
NPU3HaK yCKOpUTENsa NpsIMOro AencTBms?
C kakown uenbto YT nomeluatoT B cxKaTbl ras?
3ayeM CEKUMOHNPYOTCA MEeTanIMYeCKMMmN INeKTPoaaMmn ycKkopuTernbHble Tpyokn?
Mepeuncnutb n3eectHole Bam yckoputenu npsaMoro 4encreus.
HapucoBaTtb ynpoLeHHyo 6510K-CXeMy CUITbHOTOYHOTO MMMYSbCHOrO YCKOPUTENS.
[ns yero B pOTOPHOM reHepaTope UCMNosib3yeTcs HENOABUXHbIA CTaTop?
Kak nony4yatoT BbICOKOE HanpsiKeHMe B 3NIEKTPOCTaTU4YECKOM reHepaTope?

UTto siBnsieTca npuumnHon 6etaTpoHHbIX KonebaHui YacTul, B yCKOpUTensx?
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3anucate opMynbl  ANS  4acTOT BepTUMKamNbHbIX W paguanbHblX GeTaTPOHHbIX

KonebaHun.

10.CopmynmpoBaTtb YCroBME YCTOMYMBOCTM OpOBUTHLI YacTul, B ycKopuTensix co crnabown
JPOKYCMPOBKOW.

11.Kak ocywectBnsieTcs "Msarkasa" ooKyCMpoBKa MarHUTHbLIM Honem?

12.T1osCcHNTE MexaHn3M ">XeCTKon" POKyCUPOBKM.

13.CdopmynumpynTe ycrnoBus, Npu KOTOpbIX paboTaeT MexaHn3m aBToasnpoBKMy.

14.B Kakux yCKOpUTENAX MMeeT MecTo aBToasmpoBKa YacTu?

15.HyxHa nu aBTo®asMpoBKa B U3OXPOHHOM LIMKNOTPOHE?



16.410 onuceiBaeT hasoBasa guarpamma?

17.Yem oTnnyatoTcs BbIHYXOEHHbIe konebaHns YyacTul, oT cBOGOAHbIX?

18.MoyeMy B NUHENHBIX PE30HAHCHbLIX YCKOPUTENAX 3MIEKTPOHOB Ha 3HEPruio0 HECKOSbKO
B aBTOha3npoBKka OTCYTCTBYET, @ MPU HU3KMUX SHEPIUSIX UMEET MECTO?

19.Kakne Tunbl pe3oHaHcoB Bbl 3HaeTe?

20.Yem orpaHnymBaeTcsa npegenbHaa 3HEPrna YacTuu, KoTopas MOXET ObITb nonyyeHa B
LMKNOTPOHE?

21.Yem oTnmyaeTca pa3oTPOHHbIN PEXMM YCKOPEHUS OT LIMKIOTPOHHOIO?

22.lMoyemy B KOnbLEBbIE YCKOPUTENN HEOOBXOAMMO MHXEKTMPOBATb YaCTULbl C JOCTAaTOYHO
BonbLIOW HaYanbHOW 3HepPrnen?

23.Yem oTnmyaoTca pexmmbl paboTbl 3NEKTPOHHOIO U NPOTOHHOIO CUHXPOTPOHOB?

24.4710 Takoe "kputnyeckasa aHeprus" ans CUHXpPOTPOHOB?
[Moyemy Henb3s YCKOPATb TAXKerble YacTulbl B MUKPOTPOHE?

25.410 HasblBaeTCA pPexXMmMoM "KpaTHOro" YCKOpPeHUss U B KaKOM YCKOpUTENe OH
peanunsyetca?

26.Kak BnnAeT CUHXPOTPOHHOE W3fyd4eHUe Ha pPeXMM YCKOPEHUA SNIEKTPOHOB B
CUHXPOTpPOHE?

27.410 Takoe MOaynATOPHOE n3nyvyeHue?

28.4Yem oTnmMyaloTCcAa NNOCKUM U CNUpanbHbI OHAYNATOPbLI?

29.Kakune ycTponcTsa Ucnonb3yoTcs Ans nony4YeHnsa CUHXPOTPOHHOIO U3MnydYeHnsa?

30.Kak ocywecTBndeTcs BepTMkanbHas dOKyCMpOBKa YacTuL, B MIBOXPOHHOM LMKITOTPOHE?

31.Kak ocywectBngaeTtcsa "xecTkaa" poKycMpoBKa B KOSIbLEBbIX YCKOPUTENAX?

32.3anuncaTb ycrnoBme NOCTOSHCTBaA paguyca paBHOBECHON opbuTbl B 6eTaTpoHe.

33.Kakne anemMeHTbl BKoYaeT B cebst MarHUTHas CTPyKTypa C pa3genéHHbIMU (PYyHKUNAMM
XEeCTKOPOKYCUPYIOLLNX CUHXPOTPOHOB?

34.3a4em Heob6xoaMMO BbINOMHATL ycnosue «2:1» B 6etatpoHe?

35.410 HasbiBalOT pa3oBOW HEOAHOPOAHOCTbIO MArHUTHOrO MOMAA M KakoBbl MPUYUHLI ee
BO3HWKHOBEHNA?

36.Hem oTnu4alTCA YCKOPSAKOLWLME CUCTEMbI SSIEKTPOHHBLIX U MPOTOHHLIX JIMHEWHbIX
PEe30HaHCHbIX ycKopuTenen?

37.3a4eM HyXHa TrpynnupoBKa 3MEKTPOHOB B CrycTKM B JIMHEMHOM pPEe30HaHCHOM
ycKopuTene aneKTpoHoB?

38.Kak HasbiBaeTcs yckopsitowee yCTPOUCTBO B JIMHEMHOM UHAYKLUMOHHOM yckoputene?

39.KakoBo yCcTponcTBO 1 HasHadyeHne 6aHyepa?

40.Mo4emy nuHerHble yckoputenu ¢ 6erywien BOMHOM He WUCMONb3YKTCA ANS YCKOPEeHUs

TSXKenbIX YacTuL?



OnuncaHune KpuTepmeEB U1 LLKanbl OLLEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 06y4YyeHus ) npu npo-
MEXYTOYHOW aTTecTauuu

YpoeeHb
cgbopmupo-
8aHHocmu
KomnemeHuuu

KpuTepum oueHnBaHnsa KOMNeTEHLNN LLikana oueHok

MMonHoe 3HaHWe y4ebGHO-MPOrpaMMHOIO Martepuana Ha YpPOBHE KOMu-
YECTBEHHOW XapakTepucTukn. CrnocoBHOCTb — caMoCToATENbHO  oTBe- | [1o8bIWeHHbIl

OTnnyHo
TUTb Ha [OMNOMHUTENbHbIE KOPPEKTUPYIOLLME BOMPOCHI NpenodaBaTe- | yposeHsb
ns.
3HaHMe OCHOBHOrO MpPOrpaMMHOrO Matepuana Ha OCHOBE KadeCTBEH-
HOW XapaKTepucTuky, [Jonyckawollee norpewHoctm B orteetax. Cro- ba3zoensiti ypo- XODOLLO
COBHOCTb CaMOCTOATENBHO OTBETUTb Ha [OMOMHUTENbHbIE KOPPEKTU- | 8EHb P
pyloLiue BonNpockl npenogasaTens.
3HaHMe OCHOBHOrO MPOrpaMMHOrO Matepuana Ha OCHOBE KadeCTBEH- .
HOW  XapaKTepUCTUKM p,u,gn cKatoLLee no? elwHoct B otBetax. Crio- [opozossiu YAOBETBOPY-
P P ’ v P : yposeHb TernbHO

COBHOCTb CKOPPEKTMPOBATL OTBET NMOA PYKOBOACTBOM NpenogaBaTtersi.
He 3HaHMe OCHOBHOMO nporpaMmHOrO Matepuana. HecnocobHocTb HeynosneTtsopu-
CKOpPEeKTMpOoBaTh OTBET NoA PYKOBOACTBOM NpenofasaTtens. TENbHO
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