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«BOPOHEXXCKWUWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacenpon
AaepHON PU3nkn

/ TutoBa J1.B./
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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. PekomeHpaoBaHa:
Hay4Ho — MeToguyeckum coBeToM pusnydeckoro dakynoteta, npotokon Ne6 ot 13.06.2025
8. YuebGHbIn roa: 2028/2029 CemecTp(bl): 7



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensamu oceoeHusi yuebHoU OucyurniuHbl 6115HMCs:

- nonyyvyeHue npeacTaBneHna O U3NKe yCKopuUTenen 3apsKeHHbIX 4YacTul, 3HaHWUS
NPUHLMNOB NOCTPOEHUS N yNpaBreHnst TEXHUKON YCKOPEHUS 3apsiKEHHbIX YacTuL.

3adayu y4ebHOU QucyurnIuHbI:

- MN3yYNTb METOAbl YCKOPEHUS1 3apSPKEeHHbIX 4YacTul, OOCTUXKEHME YCTOMYMBOCTM WU
POKYCUPOBKN MNy4yKa, SABNEHne aBTOa3MpPOBKN, KOHCTPYKLMOHHbIE OCOBEHHOCTU U NMPUHLMNbI
YCKOPEHMUS B NMIMHENHbIX YCKOPUTENSX, LMKINYECKUX YCKOPUTENSX, LIMKITMYECKUX MHOYKUMOHHBIX
yCKOpUTENSAX, B Konnamgepax, MWCMNoNb30BaHNE YCKOPUTENbHOW TEXHUKM B Hayke WU B
Npon3BoOACTBE.

- NpMobpecTn yMeHnst CaMOCTOATENBHO NPOBOAUTL pPacyeTbl YCKOPEHUS YacTuLl.

- npuobpectn TrOTOBHOCTb pas3pabatbiBaTb  CNocobbl  NPUMEHEHUA  SOEpPHO-
9HepreTMyecknx, nnasMmeHHblX, nasepHbix. CBY ©“  MOLWHbIX MMMYNbCHBIX YCTaHOBOK,
9NEKTPOHHbIX, HEUTPOHHbIX M MPOTOHHbIX MY4YKOB, METOOOB 3KCMEPUMEHTaNbHON (OU3NKN B
peLLUEeHNN TEXHUYECKNX, TEXHONOMMYECKMX 1 MEONLMHCKMX Npobnem.

10. MecTo y4ye6HOM AncunMnnuHbl B cTpykType OOI:
OucumnnuHa no Bbibopy uukna b1

11. MnaHupyeMble pe3ynbTaTbl O0y4YeHUsi MO AUCUUNIIMHe/MOAYNIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHble C NNlaHUPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMETEHLMM
3HaTb: OCHOBbI TEOPWUM YCKOPEHUs YacTul B
LIMKITMYECKUX 7 NUHENHBIX YCKOpUTEnNsXx;
CriocoBen K AT SNEMENTHYIO OCHOBHblE MPUHLMNDI NOCTPOEHWS! 7
MOHTaXY G Yy KOHCTPYNPOBAHMsI, OCOBGEHHOCTM BKCMITyaTaLum
’ y U NpuHLMNG BCEX CYLLECTBYIOLLMX TUMOB YCKOPUTENEN.
Hanapake, paboTbl
;:ﬁ’;ﬁ;gg;@, EOEFG’?)M(?;H"'X YMeTb:  MNpUMEHATb  nakeTbl  NpUKNagHbIX
AK-6 | vonbanmio AK-6.1 purbOoposB, nporpaMm [Ans MoAenvpoBaHUS MpPOLECCOB B
YCTpPOUCTB 1 yCKOpUTEnNsX.
Chave B cucTem,
g'é%np?;f:au:”g y 2‘323::3%’;';’;‘;")( B BrnageTb:  rOTOBHOCTbIO ~ yyacTBOBaTb B
MPOrPAMMHBIX gﬂTeﬂbHOCTVI paspaboTke _ cnoco6os NPUMeHeHNs!
CpeacTB. A : 9MEKTPOHHBIX, HEUTPOHHBIX 1 MPOTOHHBIX MNY4KOB,
METOAOB  3KCMEpUMEHTamnbHOM  (PU3MKM B
peLueHnm HayYHbIX, TEXHUYECKUX "
TEXHONMOrMYECKMX 3a4au.

12. O6beM gncuunnuHbI B 3a4eTHbIX eauHunuax/yac —4/144.

dopma NpoMeXyTO4YHOMW aTTecTauum — 3a4erT.




13. TpyAoeMKOoCTb NO BMAam y4ebHom paboTbl

TpyaoemMKoCTb
Bupg yyebHon paboTbl Bcero Mo cemecTpam
7 cemecTp
AyauTopHble 3aHATUSA 54 54
nekuuu 36 36
B TOM 4vucne: npakTnyeckue 18 18
nabopatopHble
CamocTtoaTenbHas pabota 90 90
B TOM 4mncne: kypcosasi pabota (npoekT)
KoHTponb
dopma NpomMexyTo4HOM aTTecTaumm 3aver 3aver
UToro: 144 144

13.1. CopepkaHue gUCLUUNINHBI

n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNITUHBI C
CopepxaHve pasgena aMCunnimHbl
ANCUUNNNHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK*
1. Nlekuum
11 McTopusa yckoputenbHOn i
' TEXHUKM
1.2 XapakTepucTUKM Ny4YKoB KnHemaTvka pensaTMBUCTCKUX YacTuL -
Kputepum ycTonymBocTm dokycupoBka ny4yka. ABTocdhasnposka.
1.3 OBWKEHMS 4YacTul, B OnwucaHune nyyka B pa3oBOM NPOCTPAHCTBE. -
npouecce yCKopeHus YCTOMYMBOCTb NPOAO0IbHBIX KonebaHui YyacTuLl.
BbICOKOBONbTHLI koputenun. IHOyKUMOHHbI
OCHOBHbIE TUMbI COKOBO © yckopute AYKLMOHHbIE
1.4 CKODUTENEIH yckoputenu.LimknotpoH. ®as3oTpoH. 30XpOHHbIN -
ycKop LUMKNOTPOH. MnkpoTpoH. CuHxpoTpoH.Konnangepsi.
Yckoputenu B sgepHon dumsmke.
15 YckopuTenu B Hay4HbIX YckopuTtenu B 3nKe afieMeHTapHbIX YacTuLl. i
' nccrnegoBaHusix MonyyeHne Ha yCKOPUTENSAX NMYyYKOB BTOPUYHBIX
yacTtuy,.
16 Yckoputenu B PagunaLmoHHbIE TEXHOMOMMU C UCNOMNb30BaHUEM i
) NPOMBbILLIIEHHOCTM ycKopuTenen 3apsXeHHbIX YacTul.
13.2. Tembl (pa3aenbl) AUCUUNIMHBI U BUAbI 3aHATUN
Ne Bugbl 3aHaTUI (KONIMYECTBO YacoB)
n/ Haumerosarie Tembl CamocTtodATensHas | KoHTp
(pasgena) gucumnnuHel | Nlekumn | MNpaktudeckne | JlabopaTopHbie Bcero
paboTta o5b
WcTopus
1 YCKOPUTENMbHOW TEXHWKU 6 3 15 24
2 | XapaKTepuUCTUKU NyYKOB 15 24
Kputepumn
YCTOMYMBOCTU
3 OBWXEHMS YacTul, B 6 3 15 24
npouecce yCKopeHus
OCHOBHbIE TUMbI
4 ycKkopuTenen 6 3 15 24
YcKkopuTenu B Hay4HbIX
5 nccrnegoBaHnUsIx 6 3 15 24
Yckoputenu B
6 NPOMBbILLITEHHOCTU 6 3 15 24
Wtoro: 36 18 90 144




14. MeToanyeckme ykasaHus ans ooy4aroLmxcs no 0CBOEHUIO AUCLUNIIUHDbI
N3noxeHne maTepuana npenogasateneM HeobxoaMmo Bectu B opme, OOCTynHon Ans

noHMMaHuda. [Ons ynydweHuss ycBOeHWs y4ebHoro wmaTtepuana HeobXoAMMO NPUMEHATb
TpaavUMOHHbIE U COBPEMEHHbIE TeXHUYeckue cpenctsa obyyeHusa. [ns camocToaTenbHOro
N3y4YeHnss OTBeLEeHO BpeMS Ha BCe pasaernbl Kypca.

CTyoeHTaMm Ha nekuusix HeobxoaMmo BeCTU NOAPOOGHBIN KOHCMEKT W CcTapaTbCA MOHATb
mMaTepuan Kypca, He CTeCHATbCA 3ajaBaTb nNpenogaBaTento BOMpPOCbl Ans yrnybneHHoro
NMOHMMaHNA KOHKPETHbIX npobriem Kkypca. Ona nonHOro noHMMaHWa martepuana cnegyet
aKTUBHO MCMNOJSib30BaTb KOHCyNbTauuu. [ns camMoCTOATENbHOro M3yvyeHUs pasfenoB Kypca,
pekoMeHOOBaHHbIX  MpenojaBaTtenem, Heob6xoaMmo Nonb30BaTbCAd  OCHOBHOM n
OOMONHUTENLHOW NUTEPATYPON, MHTEPHET-pEecypcamu.

15. lMepeyeHb OCHOBHOM WU [OMNONMHUTENLHOW nUTepaTypbl, PECypCcCOB WHTEpPHeT,

HGOﬁXOAMMbIX Ansa oCBOEHUSA AUCLUUNIINHDbI (criucok numepamypbl 0ghopMrssemcs 8 coomeemcemeuu
¢ mpeboearusimu TOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 05151 ecex 8udo8 UCIMOYHUKOS)
a) OCHOBHag nuTeparypa:
Ne n/n McTouHUK

1 YepHsieB A. I1. YckopuTenu B COBPEMEHHOM MUpe : [y4ebHoe nocobue Ansi CTYAEHTOB BY30B,
obyyvarowmxcsa no HanpasneHuto 011200 - "dusnka" n n no cneyunansHoctn 010701 - "®dusnka"] /
A. I. YepHses .— Mocksa : N3a-8o MockoBckoro yHnsepcuteta, 2012 .

2 BuHTun3enko, N.W. NlnHenHole nHaykumoHHble yckoputenu / .. BuHTuaeHko. - Mockea :
UspaTtensctBo Puamatnut, 2015. - 303 c. - ISBN 978-5-9221-1637-4 ; To e [ONeKTpOHHbIN
pecypc].

3 NwxaHos B.C. Yactuubl n atomHble agpa/ b.C.NwxaHos, N.M.KanntoHos, H.IM.KOauH.- M.: UN3p-
BO Mock.yH-T1a,2005.-250 c.

4 Ne6enes A.H. OcHoBbl ur3ukm u TexHukn yckoputenen / A.H. Jllebeges, A.H. WansHoB. — M. :

OHeproatommagat, 1991.

6) gononHuTenbHasa nuTepartypa:
Ne n/n NcTOYHMK
6 KonomeHckun A.A. dusnyeckme oCHOBbI METOLOB YCKOPEHUS 3apsPKeHHbIX YyacTuy, /
A.A. KonomeHckun — M. : N3g-Bo MI'Y, 1980.
MetLukoB WN.H. Yckoputenun 3apspkeHHbIX YacTul, B aAepHON pusmke n pusmke BbICOKUX SHEPTUIA
/ N.H. Mewkos, E.M. CbipecnH; OUAW, MpenpuHT P1-98-162. — OybHa, 1998.
YckopuTenu 3apsiKeHHbIX YacTul :y4eb. nocobue ans ctygeHToB 5-6 kypcoB dus. dak. /
8 M.H.JleBuH, B.P. T'mtnnH — BopoHex: JIOM BI'Y, 2003 — Y. 1 : BeegeHue. MNpuHumnbI
yrnpaBneHns nyykamu.
YckopuTenu 3apshkeHHbIx YacTul: y4eb. nocobue ansi ctyaeHToB 5-6 kypcoB dums. dak. /
9 M.H.JleBuH, B.P. T'utnnH — Boponex: JTIOI BI'Y, 2003 — Y. 2 : Knaccudumkaums u OCHOBHbIE
TUMNbI YCKOPUTENEN.
MeLukoB WN.H. TpaHcnopTUpoOBKa My4YKkoB 3apsKeHHbIX YacTuy, B saepHon dusmke /
N.H. Mewkos. — HoBocmbupck : Hayka, 1991.
Apo H0.M. BeeaeHue B puauky yckoputenen. 3agaym / KO.M. Ago, C.M. Bapsaps, A..,
YepHsieB. — M. : Ui3g-Bo MI'Y,1999.

7

10

11

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHblie pecypchl (oduunansHblie pecypebl MHTEPHET)*:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

https://fedu.vsu.ru — 3neKkTpoHHbIN yHMBepcuTeT BI'Y



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

16. MepeyeHb y4ebOHO-meTOAMYECKOro obGecneyvyeHUs AN CaMOCTOATENbHOM pPaboThbl
(yyebHO-memodudeckue pekomeHOauuu, nocobusi, 3adayHUKU, MemoduyYyecKue yKa3aHusi 0 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NCTOYHNKK

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

1 510400 gns ctyaeHToB 5-6 kypcor us. dak. / M.H.JleBnH, B.P.'utnun .— BopoHex, 2003 .—
Y. 1. - BeegeHnue. MpuHUMNLI yripaBneHus nyvykamu. - 24 c.

17. OO6pasoBaTtenbHble TEXHONOrMWU, UCNONb3yemMble MNpU peanusauum y4yeOHOWM
OUCUMNINNHBLI, BKMOYasas [AUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKkTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHue):

Mpn  npoBedgeHuM  3aHATUM  NO  AMCUMNIIMHE  UCMONb3YKTCA  creayloLine
obpasoBaTenbHble TEXHOSOMNN:

— aKTUBHbIE N UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOMOIMM NPU NPOBEAEHNMN 3AHATUN:

- [Mpe3eHTaLMOHHble MaTepuanbl U TEeXHOMorMn npu obbACHEHUMM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneynannanpoBaHHoe obopyanoBaHMeE npu NpoBeaeHnn nabopaTopHbiX paborT;

— pa3bop KOHKPETHbIX CUTyauun npu NOCTaHOBKE Uueren M 3agjad K paspaboTke
npuKnagHblX nporpamm, nNpu Bblibope nporpammMHOro obecneyeHnss no  YCTaHOBMEHHbIM
Kputepusm, nNpu paspaboTke nporpaMmm No nNpesyCMOTPEHHbIM anroputMamMm 1 meTogam

Ana camoctoatensHon paboTbl ucnonbdyetca OBC YHuBepcutetckas 6GubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecrneyeHne, npuMeHsemMoe npu
peanunsauun aucumnnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHuMoHHbIE obpasoBartenbHble TEXHOSormmn (4oT) NPUMEHSOTCS c
ncnonb3oBaHMeM obpa3oBaTenbHOro noprana «ANEeKTPOHHbIA YHUBepcUTeT BIMY».

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUUNIUHBI:

Bonbluasa pusmyeckas ayautopusa um. M.A. JleButckon (4N npoBeaeHns 3aHATUI
NEKUMOHHOIO TUMa, TEKYLLErO KOHTPOMSi U MPOMEXYTOYHOW aTTecTaLmn)
CneuvannampoBaHHas mebenb, HoyToyk 15,6" DNS (0164925), npoektop EPSON EB-

X11, nepeHocHON 3KpaH Ans npoekTopa Ha wratuee SceenMedia Apllo-T r.BopoHex, nrowags
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019. YHusepcurtetckas, 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 (nuueH3ns:
https://get.adobe.com/ru/reader/ legal/licenses)

lMomelleHne AN xpaHeHus n NpodurnakTMyeckoro 06cnyxuBaHns y4ebHoro
obopynoBaHusi

HoyTt6yk 15,6" DNS (0164925), npoektop EPSON EB-X11, nepeHOCHOW 3KpaH Ans
npoekTtopa Ha wratnee SceenMedia Apllo-T

r.BopoHex, nnowagb
YHuBepcutetckas, a.1,
nom.l, ayq. 31

r. BopoHex, nnowaanb
YHuBepcutetckas, a.1,
nom.l, aya. 313a

AyamTopus Ans caMoCToATENbHOW paboThbl, KOMMLIOTEPHbIN KMAcc C AOCTYNOM K CeTu
«MHTepHeT»: KoMnbloTepbl (MOHMTOPLI, cCUCTEMHBIE 6510kK) (15 WT.)




19. OueHo4Hble cpeacTBa Ans NpoBeAeHUs TeKyLen U NPOMEXYTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatowmmmucs ydebHoro maTepmana onpeaensieTcs

coeprXaHmem cnegyrwmx pasgenos oUCUUNINHDBILL

HavnmeHoBaHue NHavkaTop(bl
I_'I\ﬁl pasgena ucuUMnnuvHbl K?J'“l’/'l';‘(ax” p,(ﬂ:mmel-%m) OueHouHble cpeacTBa
(mogyns) KoOMMOeTeHLN
WcTopus
L YCKOPUTENBbHOW TEXHWUKM
2. | XapaKkTepucTuku ny4Kkos
Kputepum ycTonyumBocTm
3. OBWXEHNST YacTul, B
npouecce yCkopeHus MK-6.1 MpakTMKoOpPMEHTMPOBAHHLIE 3adaHus,
4 OcHoBHble b MK-6 ' cobecepoBaHve no GuneTtam K 3aveTy
| yckoputenem
YckopuTenu B Hay4HbIX
> nccrnegoBaHusix
Yckoputenu B
6. NPOMbILLIIEHHOCTU
[MpomexyToyHas aTTecTauus MyHkT 20.2.1
dopma KOHTpons - 3a4eT Bonpochl k 3a4eTy

20 TunoBble OLEHO4YHbIe cpeAcTBa U MeToAMYECKUe MaTepuanbl, onpegensioLwume
npouenypbl OLleHUBaHUA

20.1 TeKywyM KOHTPOSIb YCNEeBaeMoCcTH

KOHTpOJ'Ib ycnesaemMoCTu no ancumninHe ocyuecTBndaeTcqa C NOMOLLbHO CcrieaAyrLWwnx OLeHOYHbIX

cpencTs:

npaKTI/I KOOPUEHTUNPOBAHHbIE 3adaHNA

3apava Ne 1

MpocTenwum UNbLTPOM AN CKOPOCTEN 3apshKeHHbIX 4acTul, SIBNSieTCs KOMOWHaums
SNEKTPUYECKOrO M MAarHUTHOrO MOMer, HanpaBfEHHbIX TakK, YTOObl OHM OTKIOHSAMNN
nponeTallimne 4YactMubl B MNPOTUBOMOMOXHbLIX  HanpaBnenusix. Onpegenutb
HaNPS>KEHHOCTb 3NIEKTPMYECKOro Nons B TakoM punbTpe Ans NponyckaHWsa 3MeKTPOHOB
c aHepruen 1MaB, ecnun HaNpPs)KEHHOCTb MarHUTHOro Honst paBHa 20 apcTes.

3apaya Ne2

[MOKOMBLUMIACA 9NEKTPOH HaYMHaeT ABMraTbCAa Nog AeNCcTBMEM OAHOPOAHOrO MarHUTHOMO
Honsa ¢ HanpskeHHocTbio 100 B/cm. Onpefnenntb KMHETUYECKYHO 3Hepruto W, KOTOPYHO OH
npuobpen, n NPONAEHHbI NyTb 3a Bpems 1 MKC.

3apa4alNe3

ONEeKTPOH HaYyMHaeT aBuxeHne 6e3 HavyanbHOM CKOPOCTU B OAHOPOLHOM 3MEKTPUYECKOM
HOMe, Hanps»KeHHOCTb KOTOPOro fIMHEMHO BO3pacTaeT BO BPEMEHU CO cKopocTbio 20
MB/cm*c. Kakyto KMHETUYECKylo aHeprmo npuobpeTtaeT anekTpoH, npongs nytbs 10cwm,
€CnMM B MOMEHT Hayana [OBWXEHUA HanpsXXeHHOCTb nons paBHa Hymw. Kakosa
HaNPS>KEHHOCTb MOMA B KOHLE NYyTU 3NEeKTPOoHa?

3apayalNe4

[My4yoK 3MEKTPOHOB, YCKOPEHHbLIX Pa3HOCTbIO MOTeHuuanoB 1kB, nNpoxoauT B Bakyyme
Yyepe3 OBa OonblUMX KOHAEHcaTopa, OoTCToAWwMX Apyr oT gpyra Ha [=20 cm. B oboux
KOHOeHcaTopax cuMHGa3HO BO30OyxgaeTcss HEMPEMEHHOE HONe OT OO4HOro reHepartopa.
M3meHeHnem 4acToTbl reHepaTtopa AobuBaemcs, 4YTObbl My4YOK SNEKTPOHOB MPOXOaun



3Ty cuctemy 6e3 oTKnoHeHusa. OnpenennTb OTHOLUEHWE 3apsada K Macce 3MeKTpoHa,

ecnu ase nocnegosartesrbHble YacToTbl paBHbl 141 My n 188 MIw.

OnucaHue KpuTepMEB U1 LKarbl OLLEHNBAHNA KOMNETEHLMI (pe3ynbTaToB 06yyYeHus) npu npo-

MEXYTOYHOW aTTecTaumnm

KpVITepVIVI OLlEeHMBaHNS KOMMNETEHLINN

YposeHb
cghopmupo-
8aHHocmu
KomremeHuuu

LLikana oueHok

MornHoe 3HaHWe Yy4eGHO-MPOrpaMMHOIO MaTepuana Ha YPOBHe Konw-
YECTBEHHOW XapakTepucTukh. CrocoGHOCTb — CaMOCTOSITENIbHO — OTBE-

lNoebiweHHbI

TUTb Ha [OMOMHUTENbHbIE KOPPEKTVPYIOLLME BOMPOCHI MpenofjaBaTte- | ypoBeHb Ornmiro

ns.

3HaHMe OCHOBHOrO MPOrpaMMHOrO Matepuana Ha OCHOBE KayeCTBEH-

HOW XapaKTepucTvky, [Jonyckawollee norpewHoctm B oreseTtax. Cro- basosebiltl ypo- Xopoluio
CODHOCTb CaMOCTOATENbHO OTBETUTb HA [OOMOSHUTENBHBLIE KOPPEKTU- | BEHb

pyoLLMe BONpOCkl NnpenogasaTens.

3H?HI/Ie OCHOBHOIO MpPOrpaMMHOrO MaTtepuana Ha OCHOBE KadeCTBEH- Mopozoesiil Y[10BNIETBOPH-
HOW XapaKTepuCTWKK, [OMyckarollee norpelHoctn B otBeTax. Crno-

CODHOCTb CKOpPPEKTMPOBaTb OTBET NOJ4 PYKOBOACTBOM MpenogaBarens. yposeHe TenBHo

He 3HaHMe OCHOBHOrO MpPOrpaMMHOIO MaTtepuana. HecnocobHocTb Heynoenetsopu-
CKOPPEKTMPOBaTb OTBET MOA PyKOBOACTBOM NpenogaBaTensi. B TENbHO

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaums No AUCUUNIMHE OCYLLLECTBMNSETCSA C MOMOLLbIO CreayLLnX

OLUEHO4YHbIX CpeacTB:

CobecegoBaHne no buneTtam K 3a4eTy

20.2.1. lNMepeyeHb BONPOCOB K 3a4eTy:

1. Kakue yCKOpUTEenn Ha3biBakOT YCKOpPUTENAMU NPAMOro aencTeunna?

NPU3HaK yCKOpUTENs NpsiMoro A4encTeus?

C kakon uenbto YT nomewatoT B cxaTbi ras?
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3anucate  opmynbl

KoneodaHun.

10.CdopmynupoBaTb YCrioBMe YCTOMYMBOCTM OpOUTHLI YacTul, B ycKopuTensix co crabown

JPOKYCMPOBKOW.

aonda 4actoT BepTUKallbHbIX U

nepe‘-II/ICJ'II/ITb n3BecTHble Bam yCKopUTenun npamoro AencTBus.

11.Kak ocywecTtBndaeTca "Markas" ookycupoBka MarHMTHbIM HONem?

3auem CEKUMOHUPYHKOTCA MEeTaJJIMYECKUMU 3NNEKTPOOAMUN YCKOPUTESIbHbIE pr6KI/I?

HapucoBaTtb ynpoLLeHHyo GrIoK-CXeMy CUIbHOTOYHOIO MMMYSIbCHOMO YCKOPUTENS.
[lns yero B pOTOPHOM reHepaTope UCNosb3yeTcsl HEMOABWKHbIN cTaTop?

Kak nony4aroT BbICOKOE HanpsikeHune B aNeKkTpocTaTUYeckoM reHepatope?

YTo ABNseTcs npuynHon 6eTaTpoHHbIX konebaHuin YacTuL B yCKOpUTensax?

pagonanbHbIX 6eTanOHH bIX

OcHoBHOM



12.TMosAICHUTL MexaHn3M "XeCTKON" hOKyCUPOBKMU.

13.Copmynupynte ycrnoBus, Npu KOTOPbIX paboTaeT MexaHn3M aBTOa3nNpPOBKM.

14.B Kaknx ycKopuTensix UMeeT MecTo aBTodasmpoBKa YacTuL?

15.HyxHa nn aBTO(ha3npoBKa B M30XPOHHOM LMKITOTPOHE?

16.410 onuceiBaeT ¢pasosas gnarpamma?

17.Yem oTnnyatoTcs BblHYXXAEHHbIE KonebaHna Yyactuy oT cBOGOAHbLIX?

18.Mo4yeMy B JIMHENHbIX PE30HaHCHbLIX YCKOPUTENSX SMIEKTPOHOB Ha 3HEPruio HECKOSbKO
3B aBTOhasnpoBKka OTCYTCTBYET, @ NPU HU3KUX IHEPTUSIX UMEET MECTO?

19.Kakne Tunbl pesoHaHcoB Bbl 3HaeTe?

20.Yem orpaHnuymBaeTcsa npeaenbHasi 3Heprusi Yactuu, Kotopast MoOXeT ObiTb MofnydeHa B
LMKITOTPOHE?

21.Yem oTtnuyaeTcst as3oTPOHHbIM PEXUM YCKOPEHUS OT LIMKITOTPOHHOr0?

22.Mo4vemy B KOMbLEBbIE YCKOPUTENN HEOOXOAMMO UHXEKTMPOBAaTb YacTULbl C AOCTAaTOYHO
OOonNbLUOM HaYyanbHOM 3Hepruen?

23.Yem oTnuyaroTca pexunmsl paboTbl 3NEKTPOHHOIO U NPOTOHHOIO CUHXPOTPOHOB?

24 470 Takoe "Kputndeckasn aHeprna" ans CUHXPOTPOHOB?
lMoyeMy Henb3s YCKOPATb TSKerble YacTulbl B MUKPOTPOHE?

25.4YT0 HasbiBaeTCA pexMMoM “"KpaTHOro" YCKOPEHMS M B KakKOM YycKopuTene OH
peanusyetca?

26.Kak BnvMseT CUMHXPOTPOHHOE WU3MNyYEeHNE Ha pPeXnMm YCKOPEHUS INeKTPOHOB B
CUHXPOTPOHE?

27.4Y710 Takoe MOOYNATOPHOE U3nydeHne?

28.Yem oTnuyatoTCs NAOCKUA U cnnpasbHbIN OHOYNATOPbI?

29.Kakue ycTponcTtaa MCNonb3yTcs A58 NOSTyYEHUS CUHXPOTPOHHOMO N3NyYeHnsa?

30.Kak ocywecTtBnsieTca BepTMKanbHaa (oOKyCUMpOBKa YacTuL, B UBOXPOHHOM LIMKNOTPOHE?

31.Kak ocyuwectBnsaeTcs "xecTkaa" (ooKycMpoBKa B KOSbLEBbIX YCKOPUTENSX?

32.3anucaTb ycnosue NOCTOAHCTBa paanyca paBHOBECHOW opbuTtbl B 6eTaTpoHe.

33.Kakve anemeHTbI BKOYaeT B cebs MarHUTHas CTPYKTypa C pasgenéHHbIMn (OyHKUMSMU
XKEeCTKO(POKYCUPYHOLLNX CUHXPOTPOHOB?

34.3a4yeM HeobXxoaMMO BbIMOMHATE ycroBue «2:1» B 6eTaTpoHe?

35.4710 HasbiBaOT ha3oBOM HEOLHOPOAHOCTbKD MArHUTHOrO MOMSi M KakKoBbl MPUYMHBI €e
BO3HWKHOBEHUS?

36.4Yem oTnMyalTCA YCKOPAKOLWME CUCTEMbl 3NIEKTPOHHBLIX U MPOTOHHLIX JIMHEWHbIX
pPEe30HaHCHbIX yckopuTenemn?

37.3a4eM HyxHa TrpynnupoBKa 3MEKTPOHOB B CryCTKM B JIMHEMHOM pPE30HAHCHOM

yCKOpUTENE 3NEKTPOHOB?



38.Kak Ha3biBaeTcs yckopsioLLee yCTPOUCTBO B NIMHENHOM UHOYKLMOHHOM ycKoputene?
39.KakoBo yCcTponcTBO 1 HasHayeHne 6aHuyepa?
40.MNo4yeMy NUHENHbIE YCKOPUTENM C Oerywien BOSTHOM He MCMONb3yKTCHA AMs YCKOPEHUS

TSXKenbIX YacTuL?

OnuncaHune KpuTepmeB U1 LLKanbl OLLEHNBAHNSA KOMMNETEHLMI (pe3ynbTaTtoB 06yyYeHus) npu npo-
MEXYTOYHOWN aTTecTaumnm

YposeHb
cghopmupo-
8aHHocmu
KomremeHuuu

KpuTepum oueHnBaHns KOMNETEHLNI LLikana oueHok

MornHoe 3HaHWe Yy4eGHO-MPOrpaMMHOIO MaTepuana Ha YPOBHe Komnw-

YeCTBEHHOW xapakTepucTuki. CnocobHOCTb  CaMOCTOATENbHO  OTBe- | [To8bIWeHHBbIL OTRMIHO

TUTb Ha [OMNOSHUTENbHBbIE  KOPPEKTUPYIOLLME BOMpPOCHI MperofjasaTte- | yposeHsb

ns.

3HaHMe OCHOBHOIO MNPOrpaMMHOrO MaTepuana Ha OCHOBE KaveCTBeH-

HOW XapaKTepuCTuKi, OOoMnyckawowee norpewHoctm B otBeTax. Cro- basoesiti ypo- XODOLLO

COBHOCTb CaMOCTOATENbHO OTBETUTb HAa [OOMOSHUTENbHBLIE KOPPEKTU- | 8eHb P

pytoLMe BoNpockl npenogasaTens.

3HaHMe OCHOBHOIMO MNPOrpaMMHOrO MaTepuana Ha OCHOBE KaveCTBeH- .

HOW  XapaKTepuCTUKi p,ugn cKatoLLiee nof ewHocTm B otBeTax. Cno Flopozoebid YRosnetsopu-
P P ’ v P : YpOBEHb TenbHO

CODHOCTb CKOpPPEKTMPOBaTb OTBET NOJ PYKOBOACTBOM NpenogaBaTens.
He 3HaHMe OCHOBHOrO MpPOrpaMMHOIO Martepuana. HecnocobHocTb Heynoenetsopu-
CKOppEKTUpoBaTb OTBET Mo PYKOBOACTBOM NpenogaBartens. TEeIbHO




