MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun

BBICHICTO O6pa30BaHI/IH

denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

OU3UKA ITYUYKOB 3APSXXKEHHBIX YACTULL 1 YCKOPUTEJIBHAS TEXHUKA (PHYSICS OF

HanpaBnenne noaroToBku

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA SJIEKTPOOUSUYECKHUX YCTAHOBOK

OAOBPEHO HTC JIAIIJIA3

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

CHARGED PARTICLES BEAMS AND ACCELERATORS)

[Ipotokom Ne 3

or 30.08.2021 1.
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AHHOTALMS

PaccmarpuBaroTcss COBpeMEHHbIE MPOOJIEMBbl YCKOPEHHs ITYYKOB 3apsKCHHBIX YaCTHI[ JI0
BBICOKMX M CBEpPXBBICOKHMX 3Hepruil. Kypc cocrout u3 Tpex yacreil. B mepBoil yactu mojapoOHO
M3ydaeTcs METO]l BCTPEUHbIX ITyYKOB M €0 MCIOJb30BaHUS B 3JIEKTPOHHBIX M MOHHBIX KOJUIaljepax.
Bo BTOpoi#l wactu Kypca 0OCY>KIarOTCSl KOJUJIEKTUBHbBIE M HOBBIE METOJIbl YCKOPEHMS ITYyYKOB U HUX
WCIIOJIb30BaHUE [UIsl TIOJY4YEHHUS BBICOKOIO TemIa HaOopa »Hepruu. B TpeTbeil dactu Kypca
MPOBOAATCST  JJaOOpaTOpHbIE paboThl B y4eOHO- HayuyHbIX Jjaboparopusix PYI[ u MVYJI Ha
JNEUCTBYIOIIMX YCTAaHOBKAax C LEJIbI0 3aKPEIUICHUS TEOPETUYECKOTO Marepuaina, H3J0KEHHOrO B
JEKLHUSX.

HccnenoBanme, pa3paboTka, KOHCTPYMPOBAHHE M OKCIUTyaTallds HOBBIX YCKOpPUTENIEH
3apsOKEHHBIX YacTUL Ul HAay4HbIX MCCIEAOBAHUN, COBPEMEHHOIO IPOU3BOACTBA M MEIMLIMHBI.
OKCIEpUMEHTAIbBHOE M TEOPETHUYECKOe HCCleloBaHUEe (OPMUPOBAHMSI U IOBEJCHHUS IyYKOB
3apsOHKEHHBIX YaCTHI] , UX B3aUMOJICHCTBUS C Pa3INYHBIMU (QU3NYECKUMHU OOBEKTAM U MEXIY cOOOil.
Pacuer u KOHCTpyupOBaHHE 3JIEMEHTOB YCKOPUTEIBHOW TEXHHMKH. Pa3paboTka HOBBIX TEXHOJIOTHH,

WCIIOJIb3YIOLIUX ITyYKH YCKOPUTEICH.

1.  LEJU U 3AJAYU OCBOEHUS YYEBHOM JUCLHUTNIIUHBI

I'maBHass 1enp - O3HAKOMHUTH CTYACHTOB C TIOCICOAHUMHU JOCTUIKCHUAMH B o0iactu
YCKOPHTCHBHOﬁ TCXHUKU U (bPI3PIKPI B32[PIMOI(CI>1CTBYIOIJ.IPIX IIY4YKOB, ITOJYUCHUC HABBLIKOB paGOTH Ha

JEUCTBYIOIUX YCTAHOBKAX.

2. MECTO YYEBHOW JUCIHUAILIMHBI B CTPYKTYPE OOII BO

[TpodeccronanbHBIN MOTYITb

3.
OBYYEHUA

OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATbBI

YHI/IBepCEUHJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIe KOMIICTCHIINW

| KOI[ 1 HAMMCHOBAHUC KOMIICTCHIIUN | KO,Z[ U HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUS KOMIICTCHIIUN

[Ipodeccrnonanbuple KOMIETEHIIMH B COOTBECTBUM C 3ajjauaMd M OOBeKTaMHu (o0iacTsaMu
3HaHUN) TPOdECCUOHATBLHON A TEbHOCTHU:

HpOBCI[eHI/Ie HAayYHBbIX
1 aHAJIMTHYCCKHUX
I/ICCJ'IC)IOBaHI/Iﬁ I10

H

Monenu, METOIBI U
CpeicTBa

(byHIaMeHTaIbHBIX U

cranaaprt-I1C, ananu3
OnbITA)

ay4YHO-HMCCJIEI0BATEIbCKUI

[TK-3 [1] - Criocoben
pohecCuoHAIBHO
padoTath ¢

3apaua O0bexT Wim Kon n naumenoBanune | Kox um HaumeHoBaHMe

npodgeccHOHANbHOH | 00J1aCTh 3HAHUSA npo¢eccuoHAIBLHOM HHAUKATOPA

nesreabnoctu (3I1/1) KOMIIETEeHIINH; JOCTHKEHUS
OcHoBaHue npogdeccuoHaIbLHOM
(mpodecCHOHAJIBHBIH | KOMIIETCHIMHU

3-1IK-3[1] - 3nath
OCHOBHBIE METOJIBI
HCCIEIOBAHUMH,




OTJENBHBIM pazjesiamMm
(aTamam, 3aJaHUsIM)
TeMBI (MPOEKTa) B
paMKax MpeaMeTHOU
00J1acTH 10 MPOPUITIO
cHeluain3aluy B
COOTBETCTBUHU C
YTBEPIKICHHBIMH
TJIaHAMH U
METOMKAMH
HCCIIeIOBAHUIM;
yJacTue B
MIPOBEACHUU
HaOJIIONEeHNI 1
U3MEPECHUH,
BBITIOJTHEHUH
9KCHEPUMEHTA U
00paboTKe TaHHBIX C
UCIOJIb30BaHUEM
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHIA; cOOp U
00paboTKa HaAy4YHOU 1
AHAJIUTUYECKON
uHpOpMaLNU C
HCII0JIb30BAHUEM
COBPEMEHHBIX
MPOrpaMM, CpeJCTB U
METOJI0B
BBIYHCIIUTEIILHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(POPMALIMOHHBIX
TEXHOJIOTHI; y4acThe
B IIPOBEJICHUU
TEOPETUUECKUX
HCCIEIOBAHMMH,
[IOCTPOECHUHU
¢bu3nIecKux,
MaTeMaTHYECKUX U
KOMITBIOTEPHBIX
MOJEJIEN H3y4aeMbIX
MIPOLIECCOB U SIBIICHU,
B IIPOBE/ICHUH
AQHATUTUYECKUX
HCCIIEJOBAaHUN B
MpeIMETHOM 001acTH
o TPOUITIO
CrHelHaTnu3alnu;
ydacTue B 0000IIeHHN
MOJIy4E€HHBIX JaHHBIX,
(hopMupOBaHHH

IPUKIIAHBIX
HUCCIEeNOBaHUN U
pa3paboToK B
MeIUIIHE
CTPYKTYpPHOM
OMoJIoruy,
MaTEepUajIOBEICHUH,
buzuku

UCCIIEI0BATEIbCKUM U
UCTIBITATEIIHHBIM
o0opyaoBaHuEM,
npubdopaMu u
yCTaHOBKaMH B
n30paHHOI
IpeaMeTHOM 001acTu B
COOTBETCTBUH C TIEIISIMHU
IPOTPaMMBbI
CIIENNaIN3UPOBAHHON
MOJArOTOBKM MarucTpa

Ocnoeanue:
[TpodeccuonanbHpIi
cranaapt: 40.008

MPUHIUIBI paOOTHI
MPUOOPOB U YCTAHOBOK B
n30paHHON TpeaAMETHON
00acTH ;

V-IIK-3[1] - YmeTh
BBIOMPATh HEOOXOIUMBIE
TEXHUUYECKNE CPEJICTBA
JUISL TIPOBEJICHUS
9KCIIEPUMEHTAIIBHBIX
HUCCIIEJOBAaHUN B
n30paHHON IpeaMETHON
obmacTtu, oOpabaThIBaTh
II0JIy4YE€HHBIE
JKCIIEPUMEHTAJIbHbIE
pe3yJIbTaTHI;

B-TIK-3[1] - Bmanets
HaBBIKAMHU pabOTHI C
UCCIIEIOBATENbCKUM U
HCIBITaTEIbHBIM
o0opyIoBaHUEM,
npubopamu u
YCTaHOBKaMH B
n30paHHON IpeaAMETHON
obuactu




BBIBOJIOB, B
MOJITOTOBKE HAyUYHBIX
U aHAJINTUYECKUX
OTYETOB, ITyOIMKAIUI
U IIPE3ECHTALUN
Pe3yNbTaTOB HAYYHBIX
U aHAJINTUYECKUX
HCCIEIOBAHNM;
ydacTue B CO3/1aHUU
HOBBIX METOJIOB U
TEXHUUYECKUX CPEICTB
HUCCIIEIOBAaHUN U
HOBBIX pPa3pabOTOK
[IpoBeneHne Hay4HBIX
U aHAJINTUYECKUX
HUCCIIEIOBAaHUN 110
OTJENbHBIM pa3zienam
(3Tamnam, 3aJaHusIM)
TEMBI (IIPOEKTa) B
paMKax MpeaMeTHOU
00J1aCTH 10 MPOPUITIO
cHeluain3aluy B
COOTBETCTBUHU C
YTBEPKACHHBIMU
IUTaHAMH U
METOJIMKAMHU
HCCIIEIOBAHUIM;
ydacTue B
IIPOBEJICHUU
Ha0JI0IeHUH 1
U3MEPEHUH,
BBITIOJTHEHUH
JKCIIEPUMEHTA U
00paboTKe TaHHBIX C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTHIA; cO0Op U
00paboTka Hay4YHOH U
AHAJIUTUYECKON
nH(pOpMaILIUU C
HCII0JIb30BAHUEM
COBPEMEHHBIX
MIPOrpaMM, CpEJCTB U
METOJIOB
BBIYHCIIUTEIIHHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(POPMALMOHHBIX
TE€XHOJIOTHIi; y4acTHe
B IIPOBEJICHUU
TEOPETUUECKUX

Mojenu, METOIbI U
CpelcTBa
byHIaMEHTAIBHBIX U
MIPUKIIATHBIX
WCCJIEOBAHUN U
pa3paboToK B
MEIULHE
CTPYKTYpPHOH
OHoJIoruy,
MaTEepUajIOBEICHUH,
buzuku

IK-15.2 [1] -
Cnoco0eH K
pa3zpaboTke
YCKOPHUTEIIEH
3apsHKCHHBIX YaCTHII,
npeIHa3HAYCHHBIX TS
HAyYHBIX
HCCIICIOBAHUIN U
PEIICHUS TPHUKIIATHBIX
3a1a4 B 00J1acTu
paJiMainOHHBIX
TEXHOJIOTHIA, BKIIOYas
IIPOMBINIIICHHOCTD,
MEIHIIMHY, SHEPTeTUKY,
CHCTEMBI 0€30IMaCHOCTH
U pyrue odnactu

OcHosanue:
[IpodeccuonanbHpIit
cranaapt: 40.008

3-TIK-15.2[1] - 3natp
OCHOBHBIE ITPUHLIUIIBI
COCTaBJICHUS IJIaHA
noucka, coopa u
UCCIIEIOBaHMS HAy4YHO-
TEXHUYECKON
nH(pOpMaLIUU 1O
pa3paboTke ycKopuTenei
3apsDKEHHBIX YaCTHIL;
V-IIK-15.2[1] - Y™meTh
MIPOBOJIUTH MTOKCK U
aHaJIU3 Hay4HO-
TEXHUYECKOH
uHpOpMaLUU HA
[IOCTABJICHHBIE
HCCIIEI0BATEIbCKUE
3a/1a4u B 00J1acTH
WHHOBAIIMOHHBIX
pa3paboTOK 3apsHKEHHBIX
YaCTHIl U PaTUAIIIOHHBIX
TEXHOJIOTHIA ;
B-TIK-15.2[1] - Bnanets
METOJIaMU IPEICTaBICHUS
uHpopMaluy B
CUCTEMATU3UPOBAHHOM
BUJE, 0QOPMIISTH HAYIHO-
TEXHUYECKHE OTYETHI




HCCIIEJOBaHUIA,
TTOCTPOCHUH
(bu3nuecKux,
MaTeMaTHYECKUX U
KOMITbIOTEPHBIX
MOJIENIEN N3y4aeMbIX
MPOLIECCOB U SIBJICHUI,
B MPOBEJICHUH
AHAITUTHYECKUX
HUCCIIEJOBAaHUN B
MpeIMETHOM 00IacTH
0 MPOPHITIO
CrelUaIu3alNH;
yJacTue B 00001eHnn
MOJTYYEHHBIX JAHHBIX,
hopmupoBaHUN
BBIBOJIOB, B
MOATOTOBKE HAYYHBIX
Y QaHAJTUTUYECKUX
OTYETOB, ITyOIMKaIUI
U NIPE3EHTALNN
pe3yIbTAaTOB HAYYHBIX
Y aHAJIUTUYECKUX
HCCIEIOBAHNM;
y4acTHe B CO3/IaHUU
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HUCCIIEIOBAaHUN U
HOBBIX pa3paboTOK

VYyacTtue B co3nanuu
HOBBIX 0OBEKTOB
TEXHUKH U
TEeXHOJIOTHH (B cepe
HayKOEMKHUX
TEXHOJIOTHI)

MHHOBAITMOHHEIH;
Monenu, MeTobl 1
CpeacTBa
byHIaMeHTaIbHBIX U
MIPUKJIIATHBIX
HCCIENOBAHUN U
pa3paboToK B
MEJIUIIHE
CTPYKTYpPHOM
Ouosoruu,
MaTepHuaIOBEICHHH,
buzuku

ITK-15.3 [1] -
Crniocobex
bopMynupoBaTh
HCXOJIHBIC IaHHBIE,
BBIOMpATH U
000CHOBBIBAaTh HAyYHO-
TEXHUYECKHE U
OpraHu3aIMOHHBIE
peleHus B 001acTi
MPOEKTHPOBAHUS
YCKOpHUTEIIEeH
3apsDKEHHBIX YaCTHUI]

OcnosaHue:
[TpodeccrnonanbHbIi
crangapt: 40.008

3-TIK-15.3[1] - 3Hatp
(u3nyeckre npoueccs B
My4YKax 3apsHKEHHBIX
YACTHI] U YCKOPUTEIIAX;
V-IIK-15.3[1] - Y™meTh
pa3pabaThiBaTh OM3HEC-
TJTaHBI ¥ OLEHUBATh
KOHKYPEHTOCIIOCOOHOCTh
Y DKOHOMUYECKYIO

3¢ (HEeKTUBHOCTH
MIPOEKTUPYEMBIX
ANMEKTPOPUINICCKUX
YCTaHOBOK;
B-TIK-15.3[1] - Bnanets
CIOCOOHOCTBIO
pa3zpabaThiBaTh U

0o OpMIIATH TPOEKTHYIO
JOKYMEHTAITHIO,

3¢ pexTUBHO
B3aUMOJICICTBOBATH CO
CHEIHATUCTaMHU CMEKHBIX
npodueit




4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaesia yueOHOM
JTUCIHUIIINHBI

Henean

Jlexnun/ Ipaxkr.
(cemmuHapsi )/
JlabopaTopHble
padoThbl, yac.

O0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeJeJs)

MakcumaabHbINR

0aJ 3a pa3gea™*

pasnena (popma*,

ATTecTanusa
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIdeTeHIINMn

1 Cemecmp

Pa3pgen 1

16/0/16

)]
(e

K-8

@
=
7

15.2,
3-TIK-
15.3,
V-
[K-
15.3,
B-
I1K-
15.3

Pa3gen 2

9-16

16/0/16

50

KH-16

3-TIK-

V-
TK-3,

TK-3,
3-TTK-
15.2,
V-
TK-
15.2,
B-
TK-
15.2,
3-TTK-
153,

I1K-




15.3,
B-
[K-
15.3

HUmoeo 3a 1 Cemecmp

32/0/32

100

KonTpoabhbie
MeponpusiTUs
Cemectp

3a

1

3-TIK-

V-
TK-3,

TK-3,
3-TTK-
15.2,
V-
TIK-
15.2,
B-
TK-
15.2,
3-TTK-
153,

[K-
15.3,

15.3

2 Cemecmp

1

1-8

0/16/16

25

K-8

15.2,
3-I1K-
15.3,
V-
I1K-
15.3,
B-
[K-
15.3

0/14/14

25

KHU-15

3-I1K-




A
I1K-3,
B-
I1K-3,
3-TIK-
15.2,
V-
IIK-
15.2,
B-
[K-
15.2,
3-I1K-
15.3,
V-
K-
15.3,

IK-
15.3

HUmoeo 3a 2 Cemecmp

0/30/30

50

KonTpoabHbie
MeponpusiTusi 3a 2
Cemectp

50

3-TTK-
3,

V-
TK-3,
B-
TK-3,
3-TTK-
15.2,
V-
TIK-
15.2,
B-
TK-
15.2,
3-TTK-
153,
V-
TIK-
15.3,
B-
TK-
15.3

* — COKpallleHHOe HauMeHOBaHKe (POPMbI KOHTPOJIS
** — cymMMa MakCHMAalbHBIX 0allIoB J0JDKHA ObITh paBHa 100 3a cemecTp, BKIOYas

(unn) sK3aMeH

CoxparieHne HauMEHOBaHUHM (POPM TEKYIIETO KOHTPOJIS M aTTECTAlUH Pa3/iesioB:

O6o03na | IloTHOE HANMEHOBaHHE
YyeHue
KN KoHTpoJib 1o utoram

3a4€T U



3 3auer
€) DK3aMeH
KAJEHJIAPHBIN IIJTIAH
Henean | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
" yac. , yac. yac.
1 Cemecmp 32 0 32
1-8 Paznea 1 16 0 16
1 Tema 1. Bcero ayiutTopHbIX 4acoB
O61ue cBeieHus 00 yCKOPUTEIISIX. 2 [0 [0
Omnnaitn
0 |0 |0
2 Tema 2. Bcero ayiuTopHbIX 4acoB
Metoibl yCKOpEHUS 3aPsSyKEHHBIX YaCTHII. 2 | 0 | 0
Omnnaitn
0 |0 | 0
3 Tema 3. Bcero ayiutopHbIx 4acoB
HcTouHuKky 3apsKEHHbBIX YaCTHIL. 2 [0 [0
Ownnaitn
0 |0 |0
4 Tema 4. Bcero ayiuTOpHBIX 4acoB
YckopuTenu npsMoro I1ernCTBHS. 2 | 0 | 0
Ownnaitn
0 |0 |0
5 Tema 5. Bcero ayiuTopHbIX 4acoB
[IpononpHas AMHAMUKA MTyYKa B PE30HAHCHBIX YCKOPUTESX. 2 [0 | 4
Ownaitn
0 | 0 | 0
6 Tema 6. Bcero ayutopHsIX 4acoB
[Tonepeunast poxycHpoBKa myyKa. 2 K | 4
Ownnaitn
0 |0 |0
7 Tema 7. Bcero ayiutopHbIX 4acoB
[IpuHIUI NENCTBUS PE30HAHCHBIX JIMHEWHBIX YCKOPUTENEH. 2 | 0 | 4
Ownnaitn
0 |0 |0
8 Tema 8. Bcero aynutopHsix 4acoB
Bricoko4acTOTHBIC IMHEHHBIE YCKOPUTEIHN AJIEKTPOHOB. 2 | 0 | 4
Omnaitn
0 0 0
9-16 Paszpnen 2 16 0 16
9 Tema 9. Bcero aynutopHsix 4acoB
Metoap! (hOKYCHPOBKHU ITYYKOB B TUHEHHBIX AJICKTPOHHBIX 2 | 0 | 4
YCKOPUTEIISX. Omnunaiin
0 |0 |0
9 Tema 10. Bcero aynutopHbIX 4acoB
BricokoyacTOTHBIE TMHEIHBIE HOHHBIE YCKOPUTEH. 2 K |6

Omnang




0 | 0 | 0

10 Tema 11. Bcero ayutopHbIx 4acoB
Metobl POKYCHUPOBKH HOHHBIX ITYYKOB. 2 [0 |6
Ownnaitn
0 |0 |0
10 Tema 12. Bcero ayiuTopHbIX 4acoB
BrustHue mosst mpocTpaHCTBEHHOTO 3apsiia Ha (POKYCHPOBKY 2 | 0 | 0
IIy4Ka. Omnunaiin
0 |0 |0
11 Tema 13. Bcero ayiuTopHbIX 4acoB
Brnusinue coOOCTBEHHBIX BHICOKOYACTOTHBIX MOJIEH MydKa Ha 2 K [0
JIMHAMUKY YaCTHII. Ouwuutaiia
0 |0 | 0
11 Tema 14. Bcero ayiutopHbIx 4acoB
Konctpykuuu n BY napaMeTpsl IMHEHHBIX yCKOpUTENIEH 2 [0 [0
AJIEKTPOHOB. Ownnaitn
0 |0 |0
12 Tema 16. Bcero ayiutTopHbIX 4acoB
Hcnonb3oBaHne TMHEHHBIX YCKOpUTENEH B siaepHOi pusuke u | 2 | 0 | 0
B (hM3MKE BBICOKUX PHEPTUH, a TaK)Ke B IPUKJIAJHBIX 001acTaX | OHmaiiH
HAyKH U TEXHUKH. 0 [0 [0
12 Tema 15. Bcero ayiuTopHbIX 4acoB
Koncrpykunu n BU napameTpbl TMHEHHBIX HOHHBIX 2 [0 [0
YCKOPHUTEIIEH. Omnnaiin
0 0 0
2 Cemecmp 0 30 30
1-8 1 0 16 16
1 Tema 1 Bcero ayiutopHbIx 4acoB
OcCHOBHBIE IPUHIMIIBI PA0OTHI IUKIUYECKUX YCKOPUTEIICH. 0 |2 [0
Ownnaitn
0 |0 |0
2 Tema 2 Bcero ayiuTopHbIX 4acoB
[uka0TpOH. 0 | 2 | 4
Omnunaiin
0 K |0
3 Tema 3 Bcero aynutopHbIX 4acoB
N30XpOHHBIN HUKIOTPOH. 0 |2 [0
Ownnaitn
0 | 0 | 0
4 Tema 4 Bcero aynutopHbIx 4acoB
MuxkpoTpoH 0 |2 | 4
Ownnaitn
0 |0 |0
5 Tema 5 Bcero ayIuTOpHBIX 4acoB
®Da3oTpoH 0 | 2 | 0
Omnunaiin
0 |0 |0
6 Tema 6 Bcero aynuTopHbIX 4acoB
[TpuHIMI NeicTBUS U yCTPOICTBO OeTaTpoHa. 0 |2 [0

Ownaiin




0 | 0 | 0

7 Tema 7 Bcero ayutopHbIx 4acoB
BeratponHnsie KosiebaHus U MonepedHasl yCTOW4uBOCTh YacTull. | 0 | 2 | 4
Ownnaitn
0 |0 |0
8 Tema 8 Bcero ayiutopHsIx 4acoB
OrpaHuydeHus SHEpruu B OeTaTpoHe. 0 | 2 | 4
Omnunaiin
0 0 0
9-15 2 0 14 14
9 Tema 9 Bcero ay1iutopHsIx 4acoB
[TpuHUIMIBI c1abol U CHUIIbHOM POKYCHPOBKH B LIMKIMYECKUX 0 | 2 | 2
YCKOPUTEISX. Omnunaiin
0 K |0
10 Tema 10 Bcero ayiuTOpHBIX 4acoB
KBanpynonbnas pokycupoBka. MaTpuyHbIi IOJIXO] K 0 | 2 | 2
ONHCAaHUIO TUHAMMKY ITyYKa B IIUKINYECKUX YCKOPUTEIAX. Omnutaiin
0 | 0 | 0
11 Tema 11 Bcero ayiuTopHbIX 4acoB
VYpasuenue Kypanra-Craiinepa. [lapamerps! TBucca n nux 0 |2 |2
CBSI3b C HMUTTAHCOM M T€OMETPUUECKUMH MapaMeTpamu mydka. | Ounaiin
0 |0 |0
12 Tema 12 Bcero ayutopHbIx 4acoB
DNEeKTPOHHBIE CUHXPOTPOHBI. 0 |2 |2
Ownnaitn
0 |0 |0
13 Tema 13 Bcero ayiuTopHbIX 4acoB
[IpoTOHHBIE CHHXPOTPOHBI. 0 | 2 | 2
Omnnaiin
0 | 0 | 0
14 Tema 14 Bcero ayutopHbIX 4acoB
HaxonurenbHble CHHXPOTPOHBI. 0 |2 |2
Ownnaitn
0 |0 | 0
15 Tema 15 Bcero ayiutopHbIx 4acoB
CuHXpoTpoHb! Kak ucrounuku CU. 0 | 2 | 2
Ownnaitn
0 |0 |0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OILINIA:

Oo6o03na | [loiHOe HaMMeHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Bunieo-maTepuaisl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaumu

T TecTsl




5CM

DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI

ncC

NHTEepaKkTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxxanue

1 Cemecmp

1-4

JL.P. 1
[Tpuniun aBrodazuposku. Pa3zoBoe IBUKEHUE HOHHOTO
ITy4Ka B JMHEHHOM YCKOpPHUTEIE.

JL.P.2
[Tpunuun aBrodazuposku. ®a3oBoe NBUKEHUE JIEKTPOHHOTO
IIy4Ka B JUHEHHOM YCKOpPUTEIE.

JL.P.3
UuciieHHOE MOICIUPOBAHUE AUHAMUKH JIEKTPOHHOTO ITy4YKa B
BOJIHOBOJIHOM T'PYINIIUPOBATEIIE.

JI.P. 4
®oKkycupoBKa IMy4YKOB 3apsKEHHBIX YacTUll. J[BHKeHue mydka
B CHUCTEME TOHKHX JIMH3.

2 Cemecmp

JL.P. 1
[{ukinoTpoH

JL.P.2
MuKpoTpoH

JLP.3
[{uknMyecKuii UHAYKIMOHHBIA YCKOPUTEIb 3JIEKTPOHOB —
OeTaTpoH

JL.P. 4
3HakonepeMeHHast POKYCHPOBKaA MyYKOB 3aPsKEHHBIX YaCTHUIL

S.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

AKTHBHBIC U HHTEPAKTUBHBIE 00pa30BaTEIbHbIC TEXHOIOTUN B O0YYCHUU

6.

®OHJ OHEHOYHBIX CPEJICTB

@DOHJ OLIECHOYHBIX CPEACTB IO TUCLUILUIMHE 00ECIeUrBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYUIETo,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILIHHE.

CBsa3b Mexny (opMHUpPYEMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHS
MpeJCTaBJIeHA B ClIeAyIOlIel Tabnuie:

Komnerenuus HNuaukaropsl ATTecTalliOHHOE ATTecTallMOHHOE
0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)

IIK-15.2 3-I1K-15.2 3, K1-8, K1-16 9, K1-8, KH1-15
V-TIK-15.2 3, KH1-8, K1-16 9, KH-8, KI1-15
B-IIK-15.2 3, K1-8, K1-16 9, K1-8, K1-15

IIK-15.3 3-11K-15.3 3, KH-8, K1-16 9, K-8, KI-15
V-IIK-15.3 3, KH-8, K1-16 9, KN-8, K1-15
B-IIK-15.3 3, K1-8, K1-16 9, K1-8, KN1-15




[1K-3 3-1IK-3 3, K-8, KH-16 3, KH-8, K1-15
VY-1IK-3 3, K1-8, KH-16 9, KH-8, KH-15
B-I1K-3 3, K1-8, KH-16 3, KH-8, KH1-15

HIkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIkana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJila BKIIIOYMTENBbHO. MIToroBast arrectanus o AMCUUIUIMHE oneHuBaercs mo 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsIeT co0oil cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BHITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISIETCSI B COOTBETCTBUHU CO CHCI[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB 0aJUTbHOM IIKaJe ECTS y4e0HOH TUCIUIUIHHEI

OleHKa «OTIINYHOY» BBICTABIISACTCS
CTYJIEHTY, €CITH OH ITy0OKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
MCYEPIIBIBAIOIIE, [TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, UCTIONB3YET B
OTBETE MaTepual MOHOTPapUIECKO

JUTEPaTYPHL.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAETCS
75-84 C CTYAEHTY, €ClId OH TBEPAO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He TOMycCKas

D CYII€CTBCHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OneHKa «y10BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JIeTalei, JomycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO NTPaBHIIbHBIE
(OpMyIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BATeIBHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

O1eHKa «HEYI0BIETBOPUTEIBHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTEIILHON YacTu
[IPOrPaMMHOI0 MaTepuaa, JOIMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

7.  YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECTIEYUEHUE
YYEBHOI JUCHMUILINHEI



OCHOBHAA JIMTEPATYPA:

1. DU K93 BBenenue B MyyKoBYIO JIEKTPOHUKY : yued. mocobue Juist By30B, B. A. Kypnaes, 1O. C.
[Ipotacos, U. B. IiBeTkoB, Mocka: MU®U, 2008

2. 621.38 K93 BBeaenue B mydyKOBYIO 2JICKTPOHUKY : yaeOHOe mocobue aiis By3oB, B. A. Kypnaes, 0.
C. Ilporacos, W. B. [IeTtkoB, Mocka: MU®DU, 2008

3. DU I'12 O6opynoBanue 11t pabOThI C YCKOPEHHBIMHU ITyYKaMU : yaeOHOe Tocooue s By30B, H.
M. I'aBpusios, C. B. ComoB, Mocksa: HUAY MU®U, 2010

4. DU JI12 JIabopaTopHBIi MPAaKTHUKYyM 10 (PU3KKE yCKOpUTENeH : yueOHOe mocoOue st BY30B, pejl. :
b. 1O. borganosuy, Mocksa: MU®DU, 2007

5.621.38 JI12 JIabopaTopHBIi MPaKTUKyM 0 (PU3UKE YCKOpUTENEH : yueOHOe MOCOOHe IJisi BY30B,
pen. : b. 1O. bornanosuu, Mocksa: MU®U, 2007

JOITOJIHUTEJIbBHA A JIMTEPATYPA:
1. OU CI1 PenstuBHCTCKHE TOPOUJIAbHBIE TyUKH : yueOHOe nocobue, Mocksa: HUSAY MUOU, 2012
2.539.1 M92 DkcnepumeHTanbHas siaepHas ¢usuka T. 1 dusuka atoMHOTO sA1Ipa, , : Jlans, 2008

3. DU 155 Yckoputenu 3apsyKEeHHBIX YaCTHIL B SKCIIEPUMEHTATIBHON (PU3HKE BBICOKUX SHEPIUH :
tekct jeknui, 0. I1. Jlo6penos, Mocksa: MUDU, 2008

IMPOTPAMMHOE OBECITEYEHUE:
1. KommrotepHslit knace kadeaps. ()
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'ILHOG MaTCPpHUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;1

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIMU JUIA CTYAEHTOB

Meroanueckue peKOMEHAAINH Jisl CTYI€HTOB
1. Pexomenaaiuu o padoTe ¢ JEKIUOHHON YaCThIO AUCIUIUIMHBI.

[lepen HavasioM 3aHATHH HEOOXOAMMO BHHUMATEIBHO O3HAKOMHTHCS C YYEOHBIM IJITAHOM
MIPOBEACHUS JICKITUH U CTUCKOM PEKOMEHIOBAHHOM JINTEPATyPHI.



Ilepen mnocemieHueM OYEPENHON JIEKUUU OCBEXHUTb B IAMATH OCHOBHBIE KOHILENIUHU
npoiiieHHoro panee marepuaina. [loAroToBUTH Mmpu HEOOXOAMMOCTH BOMPOCHI mpenojaBarento. He
CMYILIANTECH, €CIIM BOIIPOCHI BaM Ka)KyTCsl IPOCTBIMH.

Ha nexuum OCHOBHOE BHUMaHHUE CIENyeT YAENATh He QopMmyjJaM U MaTeMaTHYeCKUM
BBIKJIAJIKAM, & COACPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEEIICHHUSIM U IIOCTAHOBKAM 3a]1a4.

B npornecce nzyueHust JEKIMOHHOIO Kypca HEOOXOJMMO 0 BO3MOXHOCTH Yallle BO3BPAIIaThCs
K OCHOBHBIM INOHATHSIM M METOJaM pelleHHs 3ajad (3/1eChb CO CTOPOHBI IPEroaaBaTelis BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb BAIlIUX 3HAHU).

KenarenbHO UCMONB30BaTh B KOHCIEKTaX JIEKUUH cUCTeMy O00O03HaueHHH, K KOTOpOH
npuberaeT MmpernoiaBaTens.

Jnst 6omnee moapoOHOro M3ydeHHs Kypca CieAyeT paboTaTh ¢ PEKOMEH/IOBAHHBIMH U BHOBb
MOSBIIIOIIMMMUCS JINTEPATYPHBIMU UCTOYHUKAMU.

2. PekomeHauuu 1J1 MPOBEICHUS MPAKTUYECKUX 3aHITUH.

[lepen mocerieHneM NPAKTHUYECKOTO 3aHATHS YSCHUTE €ro TEMYy M CaMOCTOSITENIbHO H3Y4YHTE
CBSI3aHHBIE C HEW MOHATHUS U METOJIbI PELICHUS 3a]1a4.

[lepen pemieHueM 3afad aKTUBHO Y4YacTBYWTE B OOCYKJIEHUH C TMPENOJaBaTEeM OCHOBHBIX
MOHATHUH, CBSI3aHHBIX C TEMOW IMPAKTUYECKOTO 3aHATHS.

B mpouecce pemienuss 3agad BeauTe JUCKYCCHIO C TIpENojiaBaTelieM O MPaBUIbHOCTH
MIPUMEHEHHUS METOJIOB UX PEIICHHS.

[Ipu npoBeneHnn BBIUMCICHUN IPUIEPKUBAWTECH Clleytomiero popmara:

(O6o3HaueHne wWCKOMOW BenuuuMHb) = (OykBeHHas Qopmymna pacuyéra) = (MOACTAHOBKA
YHCIIEHHBIX 3HAUYEHUI BEJIMYMH, BXOIAUX B (DOpPMYITy, C YKa3aHUEM HX pa3MepHOCTeil) = (pe3yabTaT
BBIUMCJICHHUH C yKa3aHUEM €0 pa3MEpPHOCTH).

DTO0 MOMOKET BaM M30€KaTh HEKOTOPBIX OMIMOOK, JINOO BHISIBUTH UX U UCTIPABUTH.

[Io BO3MOXKHOCTM CaMOCTOSITEIBHO JOBOJAMTE pEIICHHE MpeiaraeMblx 3agad o0
OKOHYATEJIbHOT'O UTOTA.

B kxoHIle nmpakTHUecKOro 3aHATHS MPU HEOOXOAMMOCTH BBISICHUTE Y IMPENOaBaTelis HEsICHbIC
BOIIPOCHI (€CJIH BBI HE TIPOSICHUIIA UX PAHEE).

3. Pexomenpamnuu 1ij1st IpOBEICHUS JTAOOPATOPHBIX 3aHIATHA.

CoOmronaiite TpeOoBaHMS TEXHMKM O€30MacHOCTH, A Yero HeOoOXOAMMO MpOCTyLIaTh
Pa3bsCHEHUS O MPABMWIIBHOCTU TMOBEACHUS B JIAOOPATOPUH, O3HAKOMUTHCS ¢ MHCTPYKLKEH 10 OXpaHe
Tpy/a ¥ TEXHUKE O€30MIaCHOCTH B J1a00OPaTOPUU M paclucaThes B KypHaJe M0 TEXHUKE O€30MacHOCTH.

[lepen BbIONIHEHWEM  JIAOOpaTOPHOW pabOTHl (0 TPOBENEHUS 3aHATHS) TPOBEIUTE
CaMOCTOSITENIFHO TIOJATOTOBKY K pa0oTe, H3Y4YHMB OCHOBHBIE TEOPETHUYECKHE IMOJOXKCHHUS U
METOJMUYECKUE YKa3aHUs, 3HAHUE KOTOPBIX HEOOXOANMO TSI OCMBICIIEHHOTO BBITIOJTHEHHUST PaOOTHI.

B mnpouecce BbimonHeHUs paboOThl ClEAyeT MOCTOSIHHO OOIIAThCSA € NPEenoAaBaTeleM, 0
BO3MOXHOCTH HM30erasi HelpaBUIbHBIX EHCTBUH.

OcHOBHBIE ~ PE3yNbTaThl HKCIEPUMEHTOB, 3a(QUKCHUPOBAHHBIE B IHUCHBMEHHOM  BHJIE,
NPEIbSBISIOTCS B KOHIIE 3aHATUS HAa YTBEPXKICHHUE IIPEnojaBaTeris.

Jlnst 3a1uThl OTYeTa 1Mo padoTe MOArOTOBHTE OTYET O MPOJCIIAaHHON paboTe B COOTBETCTBHHU C
yKa3aHUSIMU; B OTYETE JIOJDKHBI OBITH OTPa’K€HBbl OCHOBHBIEC PE3YJIbTATHI U BBIBOJIBI.



4. PexoMeHJallMu 1O BBIITOJHEHUIO CAMOCTOSATEIILHON PabOThI

[Tonyuure y mnpenopaBaTens 3aJaHME U CIMCOK PEKOMEHJOBAHHOM JIUTEpPaTypbl B CaMOM
Hayajie cemMecTpa.

N3yueHne TEOpEeTUYECKUX BONPOCOB CIEAYET MPOBOAUTH IO BO3MOYKHOCTH CAMOCTOSITEIBHO,
HO IIPU 3aTPYAHEHUSIX 00paIaThCs K NPENoAaBaTeNo.

[ToaroToBbTE MUCHMEHHBIIM OTUET O MPOJICIAHHON paboTe.

[Tpu BbIMONHEHUM (POHTAIBHBIX 3aJaHUM 1O YCMOTPEHHIO IpernojaBatresiss padboTa MOXKET
ObITh OlleHEeHa 0e3 MHCbMEHHOrO OT4eTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOINPOCHI, MPHU
YCIIOBUM aKTUBHON CAMOCTOSITENIbHON paOOTHI.

10. YYEBHO-METOJWYECKHE PEKOMEHIALIMHA IS IPEIIOJABATEJEN

1. Pexomenaaiuu o padoTe ¢ JEKIUOHHON YaCThIO JUCIUIUIMHBI.

[lepen HavasoM 3aHATHH HEOOXOAMMO BHHUMATEIBHO O3HAKOMHTHCS C YYEOHBIM IIJITAHOM
MPOBEICHUS JICKIIUH.

Ilepen odepenaHoil JieKIMEW TMOJATOTOBUTh MaTepHal COOTBETCTBYIOIIMN TeME€ JIEKIUU
(xpatkuii-koHcmekT). [ToaroToBuTh "Mpo 3amac" HECKOIBKO BOMPOCOB, KACAOIIMXC TEM MPEABLIYIIIX
JIEKIHH.

Ornpenenuts 11€J1b, 3apaHee 3arIaHUPOBAHHBIA KOHEUHBIN Pe3ysbTaT (Yero HaJlo JOCTUYb), AJIs
JTAHHOM JIEKITHH.

[IpousBecTn aHanu3 JIEKIMM HA TMpPeaMET €IUHCTBAa TpeOOBaHUM, [OCTYIMHOCTH U
ONTUMAIBHOCTH, JOCTYITHOCTH M ONITUMAJILHOCTH, I1€JIeCO00pPa3HOCTH.

2. Pexomennaruu aJis MpoBEACHUS MTPAKTUUECKUX 3aHITHH.

[ToaroToBUTH BONPOCHI U 33JJa4l COOTBETCTBYIOIINE TEME JIEKIIMOHHOTO MaTepHuania.

[ToaroroBuTk pelieHus K 3aJa4aM OPeIbIAYLIEr0 U TEKYLIEro MPaKTUYECKOro 3aHATHSI.

[Ipu pemiennn 3ajja4 aKkTUBHO BOBJICKATh CIyIIATEIEH B OOCYKIEHUH C MpEroaaBaTesieM Uae,
CIIOCOOO0B U MOJXO/0B K PELICHUIO pacCMaTpUBAaEMBbIX 3a]1a4.

Brimate HEe MeHee NBYX 3a7ad MO TEME MPAKTHUYECKOTO 3aHSATHS JJISI CaMOCTOSITEIHHOTO
pelieHus CTyICHTaMH.

B KoHIlE NpakTUYecKOro 3aHATHS NpPU HEOOXOJUMOCTH BBISICHUTE Y CIyIIaTeiei, dro,
BO3MOKHO, OCTaJIOCh HESICHBIM.

3. PexoMenaanuu [uis NpoBeAECHUS J1aOOPATOPHBIX 3aHATHI.

KoTponupoBars coOmrofeHuil mpaBuil U TpeOOBAHMN TEXHUKH O€30MacCHOCTH, O3HAKOMUTH
CTYACHTOB C MHCTPYKIIKEH MO OXpaHe TpyJa U TeXHUKE OE30MaCHOCTH B J1a0OpaTOPHUH IO POCIUCH B
KypHaJIe 10 TEXHHUKE 0€30MaCHOCTH.

B mporiecce BrimoaHEHUs pabOThHI CTyIEHTaMH IPEIOTBPALIATh JCHCTBHS CIIOCOOHBIC TIOBJICYb
HapYLICHUS MTPABUI TEXHUKH OE30ITaCHOCTH.

TpeboBaTe OT CTYyZIEHTOB TPEIbSBICHUS Ha YTBEP)KACHHE OCHOBHBIX pE3yJbTAaTOB
HKCHEPUMEHTOB, 3a()UKCUPOBAHHBIC B TUCbMEHHOM BHJIE.



ABTOp(BI):

[Tonozos Cepreit MapkoBud, K.(.-M.H., JOLIEHT

Jro6koB Bstuecnas CepreeBud, K.¢.-M.H.



