MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA SJIEKTPOOUSUYECKHUX YCTAHOBOK

OAOBPEHO HTC JIAIIJIA3
[Ipotokom Ne 3

or 30.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

YCKOPUTEJILHBIE KOMIUIEKCEI METACAMEHC KJIACCA

Hanpasnenue noarotroBku [1] 03.04.01 IlpuknagHsle MaTeMaTUKa U pu3nKa
(cmennanbHOCTD)
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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
M3Yy4aeTcsi METOJ BCTPEUYHBIX IIyYKOB M €r0 MCIOJIb30BAaHUS B MIEKTPOHHBIX M MOHHBIX KOJUTAHJEpaX.
Bo BTOpoi#l wactu Kypca 0OCY>KIarOTCSl KOJUJIEKTUBHbBIE M HOBBIE METOJIbl YCKOPEHMS ITYyYKOB U HUX
UCIOJb30BaHUE MJIs TOJIY4YEHUs BBICOKOrO TeMma HaOopa »Hepruu. B Tperheil uactu Kypca
IIPOBOJATCS J1TaOOpaTOpHbIE PabOThl B y4yeOHO-HAy4yHBIX Ja0OpaTOpHUSX C LENbI0 3aKpervIeHus
TEOPETUUECKOI0 MaTepraa, U3JI0KEHHOIO B JIEKLIUAX.

HccnenoBanue, pa3paboTka, KOHCTPYHMPOBAaHME M SKCIUTyaTallds HOBBIX YCKOpUTeNeH
3apsDKCHHBIX 4acTHL] JUIsl HAy4YHBIX HCCIIENOBAHMM, COBPEMEHHOI'O IIPOU3BOACTBA M MEIMIIVHBIL.
DKCIIepUMEHTATbHOE M TEOPETUYECKOEe HCCIIeoBaHHE (OPMUPOBAHHMS U TOBEICHUS IyYKOB
3apsDKEHHBIX YaCTHUI[ , UX B3aMMOJICHCTBHS C PAa3IUYHBIMU (PU3NIECKUMHU 00BEKTaM M MEXIy COOOM.
Pacuer u KOHCTpyHpOBaHME 3JEMEHTOB YCKOPUTENIbHON TeXHUKU. Pa3paboTka HOBBIX TEXHOJOTHH,
HCIOJIb3YIOIUX ITyYKH YCKOPHUTEIEH.

1.  LEJU U 3AJAYU OCBOEHUS YYEBHOM JUCLHUTNIIUHBI

I'maBHast 1enp - O3HAKOMHUTb CTYAEHTOB C THOCIEIHUMM JOCTHXEHUAMU B 001acTH
YCKOPHUTEIbHON TEXHUKU U (PU3MKH B3aWMOJICHCTBYIOIIMX IMyYKOB, MOJYYEHHE HABBIKOB pabOThl Ha
JEUCTBYIOIUX YCTAHOBKAX.

[lpuobmenue ciaymaTtenedl K  MCCIEAOBAHUSAM, pa3pabOTKe, KOHCTPYUPOBAHHUIO U
JKCIUTyaTallMy HOBBIX YCKOPUTEJEH 3apsyKEHHBIX YACTHIL JJI HAYYHBIX HCCIEJOBAaHUMN, COBPEMEHHOTO
MPOM3BOJCTBA U MeIUUUHBL. O3HAKOMIIEHHE C OCHOBAaMHU SKCIIEPUMEHTAJIBHOTO U TEOPETHYECKOIO
ucciefoBaHusi GOPMHUPOBAHUSA U MOBEICHMS IyYKOB 3apsDKEHHBIX YacTHIl , UX B3aUMOJEHCTBUSA C
pa3nUYHBIME (PU3MUECKUMH 00BbEKTaM M Mexay coboi. OcBOeHHME CTYJEHTaMHU pacdyeTOB 3JEMEHTOB
YCKOPUTEJIBHON TEXHUKHU.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

ECTECTBEHHOHAVYYHbII MOJTYJIb

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJTAHUPYEMBIE PE3YJIbTATbBI
OBYUYEHUA

YHuBepcanbHbIe H(WIK) o01enpodeccHoHaTbHbIE KOMITETCHIIUHN

Kon u HanmenoBanue komrereHimn | Ko 1 HanMeHoBaHME MHIUKATOPA JOCTHUKECHHUS
KOMITETEHIINH

OIIK-1 [1] — Crtioco6eH MpUMEHSTh 3-OI1K-1 [1] — 3HaTh dhyHAaMEHTANBHBIC U TPUKJIATHBIC

(dyHIaMeHTaIbHBIE U PUKIIAIHBIC OCHOBBI, ITOJIYYCHHBIE B 00JIACTH (PU3NKO-MATEeMATUICCKUX U

3HaHUA B 001acTH (PU3UKO- €CTECTBEHHBIX HayK, 3HATh METObI aHaNIN3a HH(OPMALIUN

MaTeMaTH4eCKUX U (MJIH) JUTSI peTIeHUs TPO(heCCHOHANBHBIX 33]1a4, B TOM YHUCJIC B

€CTECTBEHHBIX HAYK JJISl PEeLICHUS cdepe negarornueckoil 1eaTeabHOCTH.

npodeccHOHANTBHBIX 3314, B TOM Y-OIIK-1 [1] — YMeTh ucnosib30BaTh Ha MMPAKTUKE




qucie B chepe nearorndeckoi
JeSITeIbHOCTH

YKII-1 [1] — Cnocoben pemath
HCCIIeIOBATENIbCKHE, HAyIHO-
TEXHUYECKUE U MPOU3BOICTBEHHBIC
3aJIa4M B YCIIOBUSAX
HEOMpeAeIEHHOCTH, B TOM YHCIIE
BBICTPanBaTh JICIIOBYIO
KOMMYHHKAIUIO U OPTaHU30BHIBATh

paboTy KOMaH/bl C UCIIOIb30BAaHUEM
U(POBBIX PECYPCOB U TEXHOJIOTHIA B

undpoBoi cpene

MHPOBO33pCHUEM

TEXHOJIOTUN

yrayOaeHHble QyHIaMEHTAIbHbBIC 3HAHMUSI, TTOJTyYCHHBIC B
obsactu (PU3NKO-MATEMATHIECKUX U €CTECTBEHHBIX HAYK IS
petieHus mpohecCHOHANBHBIX 3aa4, B TOM YHCIE B cdepe
MeJIarOTMIEeCKON eI TeIIbHOCTH.
B-OIIK-1 [1] — BnageTs HaBbIKaM# 0000IIEHHUS, CHHTE3a U
aHam3a pyHIaMEHTATBHBIX 3HAHUH, JUTS PEIICHUS
npodeccHOHANBHBIX 33724, B TOM YHCIE B cdepe
MearOTUIECKOM eI TEIbHOCTH, BIaIETh HAYYHBIM

3-YKI-1 [1] — 3Hath coBpeMeHHbIE TUPPOBBIE TEXHOIOTHH,
HCIIOJIb3YEMBIE /I BHICTPAUBaHUs J€JI0BOM KOMMYHHUKAIIUU
¥ OpraHu3aluy UHIMBUAYAIbHOW M KOMaHIHOW paboThI

B-YKII-1 [1] — BnageTs HaBbIKaM# peIeHUS
HCCJIEIOBATENbCKUX, HAYYHO-TEXHUUYECKUX U
IIPOM3BOJCTBEHHBIX 33/1a4 C HCIOJIb30BaHUEM LIU(DPOBBIX

V-VKII-1 [1] — YMmeTs nonbupats Hanbosee peaeBaHTHBIE
UG POBBIE PEIICHHUS ISl TOCTUKEHUS TTOCTABICHHBIX LIeJeH
W 3a]1a4, B TOM YHUCJIE B YCIOBHUSAX HEOMPEIEICHHOCTH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W OOBbekTamu (00J1acTIMHU

3HaHUN) PO eCcCUOHATBHON A TEbHOCTHU:

3anaya npodeccuoOHATBLHOM
nesiteabHoctu (3I11)

O0BeKT WM
00J1aCTH 3HAHUSA

Hay4YHO-UCCJIEN0BATEIbCKUN

[IpoBenenue Hay4YHBIX U
aAHATUTHYECKUX MCCIIEIOBAaHUN IO
OTJIEIbHBIM pa3jiesiaM (dTamnam,
3aJlaHUsIM ) TEMBI (IIPOEKTa) B
pamKax nmpeAaMeTHOI 00acTu Mo
MpOodUITIO CHIeIaTN3aluy B
COOTBETCTBUH C YTBEPKIACHHBIMU
TUTAHAMHU U METOAMKAMHU
WCCIIeI0OBaHM; yyacTue B
MIPOBE/ICHUH HAOTIOACHUIA 1
W3MEpEHUil, BHITOTHEHUN
JKCIepUMeHTa 1 00paboTke
JAHHBIX C UCIOJIb30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIA; cOOp 1 00paboTKa
Hay4YHOW U aHAJIUTUYECKON
nH(pOpMaIIMU C UCTIONb30BAHHEM
COBPEMEHHBIX IPOTPAMM, CPEJICTB
Y METOJIOB BBIYMCIUTEIBHON
MaTeMAaTUKH, KOMIIBIOTEPHBIX U

Mopgenu, MeToabl 1
Cpe/cTBa
byHIaMEHTATBHBIX
U TIPUKIIATHBIX
HUCCIEeNOBaHUN U
pa3paboToK B
MEIUITTHE
CTPYKTYpPHOH
OHOJIOTHH,
MaTepuaIoOBEICHUH,
bu3uKu

Kox n nHaumeHnoBanue
npo¢eccCuoHATBLHOM
KOMIIETEeHI[UM;
OcHoBaHue
(mpodeccuoHaANBLHBIN
cranaapt-I1C, ananu3
ONbITA)

ITIK-3 [1] - Criocoben
npohecCHOHABEHO
paboTath ¢
HCCIIEIOBATEIBCKUM U
UCTIBITATEIbHBIM
o0opynoBaHUEM,
npudopamMu u
YCTaHOBKaMH B
n30paHHOM NpeIMEeTHON
00J1aCTH B COOTBETCTBUU
C IEJISIMH ITPOTPaAMMBbI
CIIEUAIN3UPOBAHHOMN
MOJIrOTOBKH MarucTpa

Ocnosanue:
[TpodeccrnonanbHbI
cranaapt: 40.008

Koa v HanmeHoBaHHe¢
HHANKATOpPA
AOCTUKEHUS
npogeccuoHaIbLHOM
KOMIIETEeHIIUH

3-T11K-3[1] - 3natp
OCHOBHBIC METO/IbI
HCCIIeJOBAHNM,
MPUHIUIBI paOOTHI
prOOPOB U YCTAHOBO]
n30paHHOM IPEIMETHC
001acTH ;

V-TIK-3[1] - YmeTh
BBIOMPATh HEOOXOIMI
TEXHUYECKUE CPEJICTBA
JUIS TIPOBEICHUS
IKCIIEPUMEHTAITLHBIX
HUCCJIEIOBAHUN B
n30paHHOM IPEIMETHC
obmactu, oOpabaTpIBaT
MOJTyYCHHBIC
JKCIIEPUMEHTAaJIbHbIE
pe3yJbTaThl;
B-I1K-3[1] - Bragets
HaBbIKaMU pabOThI €




MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
y4acTHe B IPOBEICHUH
TEOPETUYECKUX MCCIIEIOBAHUH,
MOCTPOCHUU (PU3NUECKHUX,
MaTeMaTHYECKUX U KOMITbIOTEPHBIX
Mojiefiell U3yyaeMbIX MPOIECCOB U
SBJICHUH, B IPOBEICHUN
AHATUTHYECKUX MCCIICTOBAaHUN B
IIpeIMETHOM 001acTu o npoduito
CHelHaln3alliy; y4acTue B
000011IeHUY TTOJTyYEHHBIX JaHHBIX,
(hopMHpPOBaHNUY BBIBOJIOB, B
MOJIrOTOBKE HAYYHBIX U
AQHATITHYECKUX OTYETOB,
MyOIUKaui 1 mpe3eHTaui
pe3yIbTaTOB HAYYHBIX U
aHAJTUTUYECKUX UCCIIeI0OBaHU;
y4acTHe B CO3JJaHUH HOBBIX
METOJIOB U TEXHUYECKHX CPE/ICTB
HCCIIEIOBaHUM U HOBBIX pa3paboTOK

KOHCTPYKTOPCKO-TCXHOJIOT WYECKUI

VYyacTtue B MoepHU3ALUT
CYLIECTBYIOILUX, pa3paboTKe U
BHEJPEHUH HOBBIX METO/IOB
KOHTPOJISl KauecTBa MaTEpUAJIOB,
MIPOU3BOJICTBEHHOTEXHOJIOTHUECKUX
IIPOLIECCOB U TOTOBOI NMPOJIYKINHU B
chepe BBICOKMX 1 HAYKOEMKHUX
TEXHOJIOTHi{; KBaTU(UIIMPOBAHHOE
WCTIOJIb30BAHUE UCXOIHBIX JaHHBIX,
MaTepuajIoB, 000pyI0BaHUS,
METOJIOB MaTEeMaTHYECKOTO U
(U3MYEeCKOro MOAECTUPOBAHUS
MIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKUX MTPOIIECCOB U
XapaKTePUCTHK HAYKOEMKHX
TEXHUYECKUX YCTPOUCTB U
00BEKTOB, BKIIFOUAS HCITOJIb30BAHHE
QJITOPUTMOB U IPOTPaMM pacyera
UX MapaMeTpoOB

Mojenu, METOIBI U
CpelcTBa
(byH1aMEHTaIbHbIX
U TIPUKIIATHBIX
WCCJIEOBAHNN U
pa3paboToK B
MEIULNHE
CTPYKTYpPHOH
OuoJIoruu,
MaTEepUajIOBEICHUH,
¢uzuku

ITK-8 [1] - Cmocoben
HAXOJUTh ONTHUMAJIbHBIC
pEIICHUS TIPH CO3IaHUH
HOBOM MPOIYKIIHH C
y4eTOM TpeOOBaHUI
KauyecTBa, CTOMMOCTH,
CPOKOB HCIIOJTHECHUS,
KOHKYPEHTOCIIOCOOHOCTH
1 06€30MacHOCTH
JKU3HEJEATEIIbHOCTH

OcHosanue:
[TpodeccuonanbHbIi
crannapt: 24.033, 40.008

HCCIIEIOBATCILCKUM U
HCIIBITATELHBIM
o0opyioBaHuEM,
npubopamMu u
yCTaHOBKaMH B
M30paHHON TIPEIMETHC
obiactu

3-T11K-8[1] - 3nats
OCHOBHBIE MIPUHITUIIBI
aHaJIN3a MPOYKITUH,
OILICHKH Ka4ecTBa,
CTOUMOCTH, CPOKOB
WCIIOJTHEHUS,
KOHKYPEHTOCIIOCOOHOC
u 6e3onacHoOCTH
MIPOTYKITUH |
V-TIIK-8[1] - YmeTh
HAXOJUTh ONTUMAJIEHE
pelIeHUs P CO3aHu
HOBOW MPOJYKIINU C
y4eToM TpeOOoBaHHA
KadecTBa, CTOMMOCTH,
CPOKOB UCTIOJTHEHHSI,
KOHKYPEHTOCTIOCOOHOC
1 6€30MacHOCTH
KU3HECITCILHOCTH;
B-ITK-8[1] - Bragets
HaBBIKaMU OILICHKH
KauyecTBa,
KOHKYPEHTOCTIIOCOOHOC
1 6€30MacCHOCTH
TIPOTYKITHH TSI
MPUHSITHS. ONTHUMAIbHE
peuIeHUH IIPY CO3/1aHN
HOBOM MPOIYKITUH C
y4eTOM TpeOOBaHUM
KauecTBa, CTOMMOCTH,
CPOKOB UCTIOJTHCHHSI,




KOHKYPEHTOCIIOCOOHOC
1 6€30MacCHOCTH
KHU3HEACATSILHOCTH

4. CTPYKTYPA M COJAEP)KAHUE YUEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

HaumenoBanmue
pa3nena yuyeOHOM
AUCHUILTHHBI

Jlexnun/ Ipaxr.
(cemuHapsi )/
JlaGopaTopHble
padoThl, yac.
O0s3aT. Tekymmii
KOHTPOJIb ((popma*,
HejpesIs)
MakcuMaJbHbIH
0aJi1 3a pazgena™*
ATTecTanms
pasnena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIIAIA

Henenn

3 Cemecmp

[N

oY

P

e

oo

@
1

[lepBrrIit pa3nen 1-8 8/16/0

Bropoii paznen 9-16 | 8/16/0 25 Hxn-16 | 3-




Hmoeo 3a 3 Cemecmp 16/32/0 50

KonTpoabHbie 50 30 3-11K-
Meponpusitust  3a 3 3,
Cemectp V-

V-
VKII-
L,

B-
VKII-
!

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB noipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETr0 KOHTPOJIS U aTTECTAlluU Pa3elioB:



O003Ha

ITo1HOE HAMMEHOBaHNE

YyeHHe
30 3aueT ¢ OLEeHKOMI
3 JlomarHee 3aganue
Jxn Jloxmnan
3 3auer
KAJIEHIAPHBI IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
| yac. , yac. yac.
3 Cemecmp 16 32 0
1-8 IlepBblii pa3ae 8 16 0
1 1 Bcero ayiuTOpHBIX 4acoB
Konctpykuun n BU napameTpsl IMHEHHBIX YCKOPUTEIEH 8 | 16 | 0
3JIEKTPOHOB Omnaitn
0 | 0 | 0
2 2 Bcero ayutopHbIX 4acoB
OCHOBHBIE XapaKTEPUCTUKU YCKOPSIOMIUX CTPYKTYp Ha 0 K [0
Oeryiei u cTosuei BOIHe Ownnaitn
0 |0 | 0
3 3 Bcero ayiutopHbIx 4acoB
Br16op 1 pacué€T TuCTIepCHOHHBIX XapaKTePUCTHK 0 [0 [0
nuadparMUpOBaHHBIX BOJIHOBOOB. HeoqHOpOIHBIE Omnuaiin
YCKOPSIOIINE BOJTHOBOIbI 0 |0 |0
4 4 Bcero ayiuTopHbIX 4acoB
Konnaiigepsl. CBeTUMOCTS U c110cOOBI ee noBbieHus. Crab- 0 | 0 | 0
waist u crab-crossing: CyTb 1 0CO00EHHOCTH Omnutaiin
0 | 0 | 0
5 5 Bcero ayiuTopHbIX 4acoB
[Toporosas sHeprusi. CxeMbl HHKEKIIUY YacTHUIl B Koyuaiiaepax | 0 [0 [0
Ownnaitn
0 |0 | 0
6 6 Bcero ayutopHbIx 4acoB
BnusiHue noss npocTpaHCTBEHHOTO 3aps/a MMy4yKa Ha ero 0 [0 [0
MIPOJIOIBLHOE IBUKECHHE Ownnaiin
0 |0 |0
7 7 Bcero ayiuTopHbIX 4acoB
HexkorepeHTHbIE KYyJIOHOBCKHE CIBUTH OCTATPOHHBIX YaCTOT: 0 | 0 | 0
MIy4YOK B CBOOOHOM IIPOCTPAHCTBE Ownutaiin
0 K |0
8 8 Bcero aynutopHbIX 4acoB
HexorepeHTHbIE KYJIOHOBCKHE CABUTH OETATPOHHBIX YaCTOT: 0 K [0
y4eT FPaHUYHBIX YCIOBUN Ownnaitn
0 0 0
9-16 Bropoii paznen 8 16 0
9 9 Bcero aynutopHbIx 4acoB

KOF@pCHTHHe KYJIOHOBCKHEC CABUT'U 66TanOHHBIX qacCToT

0 | 0 | 0

Ownaiin




0 | 0 | 0

10 10 Bcero ayutopHbIx 4acoB
Jlucriepcus B KOJIBLEBBIX YCKOPUTENAX 3aPSKEHHBIX YaCTHL] 0 | 0 | 0
Ownnaitn
0 |0 |0
11 11 Bcero ayiuTopHbIX 4acoB
XpOoMaTU3M U €ro KOPPEKIHs B YCKOPUTENAX 3apsKEHHBIX 0 | 0 | 0
YaCTHUIL Ownnaitn
0 |0 |0
12 12 Bcero ayiuTopHbIX 4acoB
DIEKTPOHHOE OXJIAXKICHUE MTYYKOB: 1I€JIb, MEXaHU3M U 0 K [0
KOJIMYECTBEHHBIE COOTHOLLIEHUS Ownnaitn
0 |0 | 0
13 13 Bcero ayiutopHbIx 4acoB
CroxacTHueckoe OXJIaK/IEHUE MTyYKOB: 1[eJIb, MEXaHU3M U 0 [0 [0
KOJINYECTBEHHBIE COOTHOIICHUS Ounnaitn
0 |0 |0
14 14 Bcero ayiuTopHbIX 4acoB
JlazepHOE M MOHM3ALIMOHHOE OXJIAKCHUE ITyYKOB 0 | 0 | 0
Ownnaitn
0 |0 |0
15 15 Bcero aynutopHsix 4acoB
Oco0eHHOCTH IPOAOIBHOTO MOMEPEUYHOTO JABHKEHUS 0 [0 [0
AJIEKTPOHOB B CUHXPOTPOHE: IEKPEMEHTBI 3aTyXaHUs Omnutaiin
Kose0aHuit 0 [0 [0
16 16 Bcero ayiutopHbIx 4acoB
OCHOBHbIE MAarHUTHBIE CTPYKTYPbl CHHXPOTPOHOB. 8 | 16 [0
Cornacyroiiyue BCTaBKU Ounaiin
0 |0 |0

COKpaH_IeHHLIe HaUMEHOBAaHUS OHJIAWH OIILIU:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-marepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTanmu

T Tectol

S5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUAIIBI
4( NHTEepaKkTUBHBIN CalT

TEMbI [TIPAKTUYECKUX 3AHATUI

Heneau | Tembl 3ansiTuii / Conepxanue

3 Cemecmp

1-4 1

[TpakTHyeckoe 3aHATHE MO PACUETY KEeCTKOU (POKYCHPOBKH

4-8 2




[IpakTHyeckoe 3aHITHE IO CHHXPOTPOHAM

9-12 3
[IpakTHyeckoe 3aHATHE: BBEJEHUE B IPOrpaMMbl pacuéra
MarHuTHBIX CTPYKTYp cuHxpoTpoHoB MADX, Elegant

12-16 |4
[TpakTrdeckoe 3aHATHE IO MATHUTHOM CTPYKTYpE C TBOMHBIM
aXpOMaTHYECKUM ITOBOPOTOM

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

AKTHBHBIEC U MHTEPAKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU B O0YUECHUHU

6. ®OHJ OHEHOYHBIX CPEJICTB

@DOH/| OLIEHOYHBIX CPEACTB 0 JTUCLUILUIMHE 00ECIIeUNBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

CBa3p Mexny (opMHUpyEeMBIMH KOMIIETEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBIICHA B ClIeAyIoLIel Tadnuie:

Komnerennus NuankaTopsl ocBOCHUSs ATTEeCTANMOHHOE MEPONIPUATHE
(KTI 1)

OIK-1 3-OI1K-1 3-8, Jlkn-16
V-OIIK-1 3-8, Jlkn-16
B-OIIK-1 3-8, Jlkn-16

TK-3 3-TIK-3 30, 113-8, Ixa-16
V-TIK-3 30, 3-8, Ik1-16
B-TTK-3 30, 3-8, Jlkn-16

TIK-8 3-TIK-8 30, 113-8, Ik1-16
B-TIK-8 30, 3-8, Ik1-16
V-TIK-8 30, 113-8, Ika-16

VKII-1 3-YKII-1 30, 3-8, Ik1-16
B-VKII-1 30, 3-8, Jlkn-16
V-VKII-1 30, 3-8, Ik1-16

HIkanabl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0ajiia BKIIIOYMTENbHO. MITOroBast arrecranus o AMCUUIUIMHE oneHuBaercs mo 100-
0aJUTbHOM IIKae W MpeACTaBiIseT co00il cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3aJlaHu} B paMKax TEKYILEro U IpoMeXyTOUYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOW TUCITUTITUHBI
OHCHKa «OTJIMYHO» BBICTABJISACTCS
90-100 5 — «omauuno» A CTYJICHTY, €CITH OH I'TyOOKO U ITPOYHO
YCBOMJI MPOTPaMMHBIN MaTepua,




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEP/IO 3HAET

MaTepHai, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IOMycCKas

D CYII€CTBECHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yIOBIETBOPUTEIHHOY

BBICTABIISICTCS CTYJICHTY, €CIIH OH UMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JeTajei, 0mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO MTPaBHIIbHBIC
($OpMyIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BaTeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
HoRe «HEY0081emM8OPUMENLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O

COOTBETCTBYIONIEH AMCIMILINHE.

7.  YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 621.38 JI33 OcHOBBI GU3HKHK U TEXHUKHU yckopuTteneld T.1 Yckopurtenu 3apsyKeHHBIX YacTHIl, , M.:
Dneprouzaart, 1981

2. 621.38 JI33 OcHoBbI (hpu3uku U TeXHUKH yckopuTenen T.2 [luknuyeckue yckoputenu, , M.:
Dneprouzaart, 1982

3. 1 L47 Accelerator physics :, S. Y. Lee, New Jersey [and oth.]: World scientific, 2004

4. 621.38 1122 ®uzuka mydka B KOJIBLEBBIX YCKOPUTEISX : yued. mocobue st By30B, [1. T. ITamkos,
Mocksa: ®usmatiaur, 2006

JOITOJIHUTEJIbHA S JIMTEPATYPA:
[MPOTPAMMHOE OBECIIEYEHHUE:

1. mporpammuoe obecrieuenue kadenapsl (b-314a)



LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JIUIA CTYAEHTOB

Meroanueckue peKOMEHAAIMH JIsl CTY/ICHTOB
1. Pexomenaaruu o padoTe ¢ JEKIUOHHON YaCThIO AUCIUIUIHHBI.

Ilepen HavyamoM 3aHATHI HEOOXOAMMO BHMMATEIIBHO O3HAKOMHUTBHCS C YYEOHBIM IIJIAHOM
IIPOBEICHUS JIEKIUI U CIUCKOM PEKOMEHIOBAHHOM JIUTEPATYPBHI.

Ilepen mocemeHneM O4YEpEIHON JEKLIUU CAMOCTOSITEIBHO IOBTOPUTH OCHOBHBIE IOJIOKECHHUS
npoiiieHHoro panee marepuaina. [loAroToBuTh mpu HEOOXOAMMOCTH BOMPOCHI mpenoasarento. He
CMYILANTECh, €CIIM BOIIPOCHI BaM Ka)KyTCsl IIPOCTHIMH.

Ha nexkumm OCHOBHOE BHHMAaHHE CIEAyeT YIENsATh He (opMylaM U MaTeMaTHYECKUM
BBIKJIa/IKaM, a COJIEP’KaHUIO N3ydaeMbIX BOIIPOCOB, ONPEIEICHUSIM U TOCTAHOBKAM 3a]1ay.

B npouecce nzyueHus JeKIMOHHOTO Kypca He00X0IUMO 110 BO3MOKHOCTH Yallle BO3BpaIaThCs
K OCHOBHBIM IOHATUSAM UM METOAAM pelIeHHs 3azad (CO CTOPOHbI IMpenojaBaTeis BO3MOXKEH
BbIOOPOYHBIN KOHTPOJIb BAIlIUX 3HAHUI).

XKenatenpHO HCMONB30BaTh B KOHCHEKTaX JIEKIUH cucTeMy OOO3HAYeHHMH, K KOTOPOH
npuberaeT mpernoiaBaTesb.

st Gonee moApoOHOro M3y4deHHs Kypca cienyeT paboTaTh ¢ peKOMEHJOBAHHBIMU M BHOBb
MOSIBJISIFOIIMMMUCS JIUTEPATYPHBIMU HCTOUYHUKAMHU.

2. PCKOMCHI[aIII/II/I AJI TPOBECACHUS MMPAKTHICCKUX 3aHATHM.

Ilepen mocemieHneM MPAaKTUYECKOTO 3aHATUS YSCHUTE €r0 TEMY U CaMOCTOSITENbHO H3Yy4HUTE
CBSI3aHHBIE C HEIl MOHATHSA U METOJIbl PELIeHUs 3aay.

Ilepen pemeHneM 3agay aKTUBHO Y4yacTBYiTe B OOCYXJEHUHM C IpPENOJaBaTesIeM OCHOBHBIX
MOHSTHUM, CBA3aHHBIX C TEMOW IIPAKTUYECKOTO 3aHATHUS.

B mnponecce pemeHus 3amad BEOUTE AMCKYCCHUIO C IIPENOAABATENEM O IPABHIBHOCTH
MIPUMEHEHUS METOJIOB UX DPEILIEHUS.

IIpu npoBeneHnN BBIUMCICHUN IPUIEPKUBAWTECH Clleytoliero popmara:

(O0o3HaueHne uCKOMOM BenuuuHbI) = (OykBeHHas (opmyrna pacuéra) = (MOACTaHOBKA
YUCJICHHbIX 3HAYEHU BEIMYUH, BXOIALIMX B (POpMyITy, ¢ yKa3aHUEM MX pasMEpHOCTE) = (pe3ybTar
BBIUHUCIICHUH C YKa3aHHUEM €ro pa3MepHOCTH).

OTO NOMOKET BaM M30€KaTh HEKOTOPBIX OLIUOOK, JINOO BBIIBUTH UX U UCIPABUTH.



[Io BO3MOXHOCTHM CAMOCTOSITEIBHO JOBOAMTE pPEUIEHUME IpEajaraéMblx 3aaad 110
OKOHYAaTEJIbHOTO UTOTA.

B koHIle nmpakTHUeCcKOro 3aHsATHS MPU HEOOXOAMMOCTH BBISICHUTE Y IMPENOo/aBaTeliss HEsICHbIE
BOIPOCHI (€CJIM BBI HE TIPOSICHIIIM UX PAHEE).

3. Pexomenpanuu 1j1st IpOBEICHUS JTAOOPATOPHBIX 3aHIATHA.

Cobmronaiite TpeOOBaHHMS TEXHUKH O€30MACHOCTH, NS YEero HeoOXOIUMO MpPOCITyIIaTh
pa3bsACHEHUS O MPABWILHOCTH MOBEACHUS B TaOOPATOPHH, 03HAKOMHUTHCS C MHCTPYKIHUEH MO OXpaHe
TpyJa U TeXHUKE 0€30MaCHOCTHU B JIA0OPATOPUU M PACIIHCATHCS B JKypHAJE 10 TEXHUKE OE30MaCHOCTH.

[lepen BbIONIHEHWEM  JIAOOpATOPHOW pabOTHl (10 TMPOBENEHUS 3aHATHS) TPOBEIUTE
CaMOCTOSITEJIbHO TOATOTOBKY K paboTe, H3yYWB OCHOBHBIE TEOPETUYECKHE TOJOXKEHUS U
METOAMYECKUE YKA3aHMs, 3HAHNE KOTOPHIX HEOOXOIUMO JJISI OCMBICJICHHOTO BBITTOJTHEHUS PaOOTHI.

B mpouecce BblnosHEHUs pabOThI ClEIyeT IMOCTOSHHO OOIIAThCs C MpPEernojaaBaTesieM, IIo
BO3MOXKHOCTH U30erasi HenpaBUIbHBIX JIEHCTBUH.

OcHOBHbIE ~ pe3yNbTaThl SKCIEPUMEHTOB, 3a(pUKCUPOBAHHbIE B IHUCHMEHHOM BUJE,
NPEABSBISAIOTCS B KOHIIE 3aHATHS Ha YTBEPKACHHUE MperogaBaTes.

Jlnis 3anuThl oT4eTa Mo paboTe MOATrOTOBBTE OTYET O MPOJEIaHHON paboTe B COOTBETCTBUU C
YKa3aHUSMU; B OTUETE TOJDKHBI OBITh OTPAKEHBI OCHOBHBIC PE3YJILTATHI U BBIBO/IBI.

4. PekoMeHIaIH 110 BBITOJIHEHUIO CAMOCTOSTEIBHON paboThI

[TonyunTe y mpenomaBarenis 3aJaHUE M CIMCOK PEKOMEHJIOBAHHOM JIMTEPATypbl B CaMOM
Hayalie ceMecTpa.

N3yueHne TEOpEeTUYECKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIBHO,
HO MPH 3aTPYAHEHUSIX 00paIIaThCs K MPEToaaBaTelio.

[ToaroToBhTE MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Tpu BeIMONTHEHUN (PPOHTANBHBIX 3aJlaHUN MO YCMOTPEHHUIO MPEnojaBaTeNss padoTa MOXKET
OBITH OIlcHEHAa 0€3 MHCHbMEHHOTO OTYETAa Ha OCHOBE OTBETOB HA KOHTPOJBHBIC BOIMPOCHI, MPHU
YCIIOBUU aKTUBHOM CaMOCTOSTEIbHON pabOThI.

10. YYEBHO-METOJIWYECKHE PEKOMEHJIAIIAU JJISI IPEIIOJIABATEJIEM

1. Pexomenaaruu o padoTe ¢ JEKIIMOHHON YaCThIO AUCITUTUIHHBI.

Ilepen HawyamoM 3aHATHH HEOOXOAMMO BHMMATENIBHO O3HAKOMHUTHCS C YYEOHBIM IJIAHOM
IIPOBEJICHUS JIEKLIUH.

Ilepen odepenHOM JIEKIMEN MOArOTOBUTH MAaTepHal COOTBETCTBYIOIIUN TEME JIEKIUHU
(xpatkuii-koHcmekT). [ToaroroBuTs "mpo 3amac" HECKOJIBKO BONPOCOB, KACAIOIIMUXC TEM MPEABLAYIINX
JIEKIIAMN.

Onpenenuts 1ejb, 3apaHee 3aIaHUPOBAHHBIM KOHEUHBIN Pe3yIbTaT (4ero Haao JOCTUYb), JUIs
IAHHOM JICKIIUH.

[Ipou3BecTy aHanM3 JIEKUMM Ha TNpeAMET €AMHCTBA TpeOOBaHWM, JOCTYNHOCTH U
ONTUMAJILHOCTH, JOCTYITHOCTH U ONITUMAJILHOCTH, L1€JIeCO00Pa3HOCTH.

2. PexoMeHpanuu Jyist IpOBEIEHUS IPAKTUUECKUX 3aHATU.



[ToAaroToBUTH BOMPOCHI U 33JJa4l COOTBETCTBYIOIINE TEME JICKIIMOHHOTO MaTepHuaia.

[ToaroroBuTk pemieHus K 3aa4aM NPeIbIYIIEr0 U TEKYIIEro MPaKTUYECKOro 3aHATHSI.

[Ipu pemiennn 3aja4 aKTUBHO BOBJICKATH CIyIIaTEIeH B OOCYKIEHUH C MperoaaBaTeeM UieH,
CIOCO0O0B U MOJXO0B K PEIICHUIO pacCMaTpUBaEMbIX 3a]1ad.

Boigate He MeHee ABYX 3alad IO TeMe MPAKTUYECKOTO 3aHATHUSA JJIS CaMOCTOSITEILHOTO
pelIeHUs CTyIeHTaMHU.

B KoHIlE MpakTUYEeCKOro 3aHATHA TpPU HEOOXOJUMOCTH BBISICHUTE Y CIyIIaTelei, dro,
BO3MOJKHO, OCTaJIOCh HESICHBIM.

3. PexoMenmanuu [uis IpoOBEACHUS JTAOOPATOPHBIX 3aHATHI.

KotponupoBate coOmofeHuil mpaBuil U TpeOOBAHWN TEXHUKH OE€30MaCHOCTH, O3HAKOMHTH
CTYJEHTOB C MHCTPYKLHUEH [0 OXpaHe TPyAa U TeXHUKe 0e30MacHOCTU B J1a00paTopuu Moj POCHUCH B
KypHaJIe 10 TeXHUKE 0e30MacHOCTH.

B npornecce BbInoHeHHsI pabOTHI CTyIGHTAMU MPEAOTBPAIATh JEHCTBUS CIIOCOOHBIE MOBIEYb
HapyUICHHsI TPaBUJI TEXHUKU O€30MaCHOCTH.

TpeboBaTh OT CTYINCHTOB TPEIBSIBICHUS Ha YTBEPXKJACHHE OCHOBHBIX pPE3yJbTaTOB
AKCIIEPUMEHTOB, 3a()UKCUPOBAHHBIE B TUCHMEHHOM BHUJIC.

ABTOp(BI):

Hro6koB Bstuecnas CepreeBud, K.¢).-M.H.



