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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OU3UKA ITYUYKOB 3APSXKXEHHBIX YACTULL 1 YCKOPUTEJIbBHAS TEXHUKA (PHYSICS OF
CHARGED PARTICLES BEAMS AND ACCELERATORS)

Hanpasienue moaroToBku [1] 14.04.02 SInepHbie Ppu3HKa U TEXHOJIOTUU
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AHHOTAIUA

PaccmarpuBaroTcss coBpeMeHHBIE MPOOJIEMbI YCKOPEHHUS MYYKOB 3apsHKCHHBIX YacCTHIl [0
BBICOKMX U CBEpXBBICOKMX sHepruil. Kypc cocrout u3 Tpex uacteil. B mepBoii wacTtu moapoOHO
M3Y4aeTcss METOJ BCTPEUHBIX IIyYKOB M €r0 MCIOJIb30BaHUS B JIEKTPOHHBIX U MOHHBIX KoJUIaiaepax.
Bo BTopoil wactu Kypca OOCYXAAarOTCsl KOJIJIEKTUBHBIE M HOBBIE METOJbl YCKOPEHHS IIyYKOB U HX
UCIOJb30BaHUE JJIs TOJY4EHHUs BBICOKOTO Temma Habopa sHepruu. B Tperbell wactu Kypca
MPOBOAATCST  JJabopaTopHble paboThl B y4eOHO- HayuyHbIX Jaboparopusix PYI[ u MVYJI Ha
JNEHCTBYIOIMX YCTAHOBKAxX C LEJIBI0 3aKPEINICHUS TEOPETHYECKOr0 MaTepuaia, H3JI0)KEHHOIO B
JEKLUSX.

HccnenoBanue, pa3paboTKa, KOHCTPYMPOBAaHME W OKCIUTyaTalusi HOBBIX YCKOpPHUTEJEH
3apsSOKEHHBIX YacTUL[ JJIi HAy4YHbIX MHCCJIEIOBAaHUM, COBPEMEHHOIO IPOM3BOJACTBA U MEIULMHBI.
OKCIIepUMEHTAIbHOE M TEOPETHYECKOE UCCIeoBaHue (OPMHUPOBAHUS M TOBEJACHHUS ITyYKOB
3apsDKEHHBIX YacTHUIl , UX B3aUMOJICHCTBHS C Pa3IMYHBIMU (PH3MUECKUMH OOBEKTaM U MEXKIY COOOM.
Pacuer 1 KOHCTpyMpOBaHUE 3JIEMEHTOB YCKOPUTEIbHON TeXHMKH. Pa3paboTka HOBBIX TEXHOJOIMH,
UCIOJIb3YIOUIUX ITyYKH YCKOPUTEIEH.

1. LEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUIJIMHBI

['maBHasg 1enb - O3HAKOMMTb CTYJIEHTOB C IIOCIEJHUMH JIOCTHXKEHUSMH B 00JIACTH
YCKOPHUTEIBHON TEXHUKU U (PU3UKH B3aWMOJICHCTBYIOIIMX IyYKOB, MOJTYYE€HHE HABBIKOB pabOTHI Ha
JEUCTBYIOIMX YCTaHOBKAX.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

[TpodeccuonanbHbli MOAYIb

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIe KOMIETEHIUH:

Koa u HauMeHOBaHHEe Koa u HauMeHOBaHMe HHIAUKATOPA JOCTUKCHUSA
KOMIICTCHIIUU KOMIICTCHI MU

[IpodeccnonanbHbple KOMIIETCHIIMM B COOTBETCTBHH C 3aJadaMH W OOBbEeKTaMu (00OJacTsaMu
3HaHUN) PO ECCUOHATBHON eI TeIbHOCTHU

3anaua npodeccuoHaNbLHOM O0beKT uiun Kon u Kon u

aesiteabHocTu (3I1]1) 00J1aCTh 3HAHUSI = HAaWMMEHOBaHHe HAWMEHOBaHMeE
npogecCHOHAILHOM  HMHAUKATOPA
KOMIIeTEHIIUM; AOCTHKEHUS
OcHoBanue npo¢hecCHOHATBLHO

(mpodeccHoHANIBbHBI | i KOMIIETEHUNH
i cranpapr-I1C,
aHAJIN3 ONbITA)
HAay4YHO-MCCIIEA0BATEIbCKUAMN

[TpoBeenue HayYHBIX U Mogenu, metoasl  T1K-4 [1] - CiocoGen | 3-TTK-4[1] - 3uaTs:




AHAIMTHYECKHUX MCCIICOBAHUM 10 = U CPENICTBA CaMOCTOSATENFHO IeIM U 3a]1a91
OTAENBHBIM pazjesiaM (dTarnam, (GyHIaMEHTAJIbHBl | BBIIOJIHSATH POBOIUMBIX
3a7aHuUsIM) TeMBI (IIPOEKTa) B X U MIPUKJIAJHBIX | HKCIEPHMEHTAIbHBIC | HCCIIEIOBAHUI,
paMKax IpeAMETHOW O0NacTH M0 MCCIEJOBAHUH U | U TEOPETHYECKHE OCHOBHBIE METO/IbI
npoduITIO CriennaTu3ayy B pa3paboTox UCCIICIOBAHUS IS U CpeJCTBa
COOTBETCTBHUH C YTBEP>KACHHBIMU peLICHHS HAYYHBIX U MPOBEACHUS
IUITAHAMU ¥ METOANKAMH NPOMU3BOACTBEHHBIX  JKCHEPHUMEHTAIbHEI
WCCIICIOBAHMI; yUacTHE B 3a1a4 X U TEOPETUIECKUX
NPOBEJCHNUY HAOTIONCHUN MCCIIEJOBAHMIA;
M3MEPEHUH, BBITIOTHEHUH Ocnosanue: METO/bI U CPECTBA
JKCTIEpUMEHTa 1 00paboTKe [IpodeccronanbHbli =~ MaTeMaTHYECKOM
TAaHHBIX C UCIOJIB30BAHUEM crangapt: 40.008 00paboTku
COBPEMEHHBIX KOMITBIOTEPHBIX pe3ynbTaToB
TEeXHOJIOTHi; cOop u 00paboTKa IKCMIEPUMEHTATHHBI
Hay4YHOU U aHAJTUTUYECKOMN X JAHHBIX ;
nH(OPMAIINY C UCTIOTIH30BAHNEM V-TIK-4[1] - Y™meTb:
COBPEMEHHBIX ITPOTPaMM, CPEICTB HIPUMEHSATH METO/IBI
Y METOJIOB BBIYHCIUTEIBHON IPOBEICHUS
MaTeMaTUKU, KOMITBIOTEPHBIX U 9KCIIEPUMEHTOB;
MH(POPMAIIMOHHBIX TEXHOJIOTHIA; UCTIOJIb30BATh
ydacTHe B IPOBEACHUH MaTeMaTH4eCKue
TEOPETUYECKUX UCCIECOBAaHUN, MeTO/1bl 00paboTKU
MOCTPOCHUH (PU3NUECKHX, pEe3yJIbTaToB
MaTeMaTHIECKUX U UCCIIIOBAaHUN U UX
KOMITBIOTEPHBIX MOAEIeH 00001IeHNS;
M3y4aeMbIX MTPOIECCOB U SIBJICHUH, oopmMIATH
B IIPOBEICHUH aHATMTUYECKUX pE3yJIbTaThI
HCCIIEA0BAHUH B IIPEIMETHOU Hay4HO-
00J1acTH 1Mo NpouITo UCCIIeI0BaTEIbCKIX
CHelHaln3alliy; y4acTHe B pabor;
0000IIEeHNY MTOTyYeHHBIX JaHHBIX, B-TIK-4[1] -
(hopMHpPOBaHNUY BBIBOJIOB, B BnaneTs: HaBbIKaMH
MOJIrOTOBKE HAYYHBIX U CaMOCTOSITENILHOT'O
AHATTITHYECKUX OTYETOB, BBITTOJTHEHHS
nyOJIMKauui 1 Mpe3eHTaui 9KCHEPUMEHTAIbHbI
pe3yIbTaTOB HAYYHBIX U X M TEOPETUIECKUX
aHAJTMTUYECKUX UCCIIEI0OBaHUM; UCCIIeIOBaHMS JJIs
y4acTHE B CO3/IaHUH HOBBIX pelIeHus HayYHBIX
METO/I0B ¥ TEXHUYECKHX CPEJICTB U
WCCIIEIOBAaHHUIA U HOBBIX IIPOM3BOJICTBEHHBIX
pa3paboTok 3a1a4y

ITPOEKTHBII
Yyactue B MOJIepHHU3AIIUN Mognenu, metogasr  T1K-5 [1] - Cnocoben  3-ITK-5[1] - 3narts
CYIIECTBYIOIIUX, pa3paboTKe U U Cpe/icTBa MIPOBOJIUTH PacyeT U OCHOBHBIE
BHEIPEHUH HOBBIX METO/IOB (byHIaMEHTaJIbHBl = IPOEKTHPOBAHHE dusnueckue
KOHTPOJISI KAaUeCTBa MAaTePUAIOB, X M MPUKIAJHBIX | (U3NYECKHUX 3aKOHBI U
MPOU3BO/ICTBEHHOTEXHOJIOTMYECK = HCCIICOBAaHUM U | yCTAaHOBOK U CTaHJapTHHIE
UX IPOLECCOB U TOTOBOMN pa3paboTok puOOpoB ¢ MIPUKJIaIHbIE
MPOAYKIMH B chepe BEICOKUX U UCIIOJIb30BaHUEM HaKeThI
HAYKOEMKHUX TEXHOJIOTHIA, COBpPEMEHHBIX WCTIOJIb3yeMbIC TIPU
KBaJIM(HUIIUPOBAHHOE MH(POPMAIMOHHBIX MOJICIUPOBAHUH
WCTIOJIh30BaHUE HCXOIHBIX TEXHOJIOTUH du3nIecKux




JAHHBIX, MAaTEPHUAJIOB,
000pyIOBaHUs, METOOB
MaTeMaTHYeCKOro U (GU3N4eCKOro
MOJIETTUPOBAHUS
IIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKUX IIPOLECCOB U
XapaKTEPUCTUK HAYKOEMKHX
TEXHUYECKHUX YCTPOMCTB U
00BEKTOB, BKJIIOYAs
HCII0JIb30BaHUE AJITOPUTMOB U
IIPOrpaMM pacueTa ux
I1apaMeTpoB

VYyacTtue B MOIEpHU3ALUU
CYLIECTBYIOIIUX, pa3paboTke u
BHEIPEHUH HOBBIX METO/IOB
KOHTPOJISI KaueCcTBa MaTepUasoB,
MIPOU3BOJICTBEHHOTEXHOJIOTMUECK
UX NPOLIECCOB U TOTOBOM
MPOAYKINH B c(hepe BHICOKUX U
HAyKOEMKHX TE€XHOJIOTHIA;
KBaJIN(ULIPOBAHHOE
UCMOJIb30BaHUE UCXOAHBIX
JTaHHBIX, MaTEPUAJIOB,
000pyIOBaHUsl, METOJOB
MaTeMaTU4eCcKoro U (PU3nYecKoro
MO/JICIMPOBAHUS
IIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKUX MPOLIECCOB U
XapaKTePUCTHK HAyKOEMKHUX
TEXHUYECKUX YCTPOUCTB U
00BEKTOB, BKITFOYAs
HCIOJIb30BAHUE AJITOPUTMOB U
poTrpaMM pacyera ux
napameTpoB

Mopenu, METObI
U CpEICTBa
(byHIaMEeHTaIbHEI
X U TIPHKJIAHBIX
HCCIEA0BaHUN U
pa3paboTok

OcHosanue:
[TpodeccnonanbHbIn
crangapt: 40.008

ITK-6 [1] - Criocoben
OLICHUBATh PUCK U
ONPEEIIATh MEPbI
6e30macHOCTH JJIs
HOBBIX YCTaHOBOK U
TEXHOJIOTHH,
COCTaBIISITh U
aHAJIM3UPOBATh
CLIEHapuHn
MOTEHLINAIBHO
BO3MOJKHBIX aBapHii,
paspabarbIBaTh
METO/Ibl YMEHbIIIEHUS
pHUCKa UX
BO3HHUKHOBEHUS

OcHosanue:
[TpodeccrnonanbHbI
cranaapt: 40.008

IPOLIECCOB U
YCTAaHOBOK ;
V-TIK-5[1] - YmeTh
IPUMEHSTh
CTaH/IapTHbHIE
NPUKJIAIHBIC
MaKEeThI
UCTIOJIb3YyeMbIE TIPU
MOJIETTUPOBAHUU
dusnueckux
IPOLIECCOB U
YCTaHOBOK;
B-TIK-5[1] -
Bianers
CTaH/IapTHBIMU
NPUKJIATHBIMA
nakeTaMu
UCTIOJIb3YEMBIMHU
npu
MOJICITUPOBAHUH
bu3IECKUX
IPOIIECCOB U
YCTaHOBOK
3-T11K-6[1] - 3uaThb
OCHOBHBIE
HOPMAaTHUBHBIC
JIOKYMEHTHI 110
PETYIUPOBAHHIO
PHCKOB
BO3HHUKAIOIINX B
npoiiecce
IKCIUTyaTaIH
HOBBIX YCTaHOBOK U
TEXHOJIOTHIA,
COCTAaBIIAATh U
aHAM3UPOBATH
CLIEHapHH
NOTEHIMATHHO
BO3MOXHBIX
aBapui,
pa3pabaTbIBaTh
METOIBI
YMEHBIIICHHUS PUCKa
WX BO3HUKHOBEHUS

V-IIK-6[1] - YMmeTs
OIICHUBATh PUCK U
OTIPEICIIATH MEPHI
0e30IMacHOCTH ISt
HOBBIX YCTaHOBOK U
TEXHOJIOTHIA,
COCTaBIISTh U




aHAJIU3UPOBATh
CIICHapuu
MOTEHLUATBHO
BO3MOJKHBIX
aBapuii,
pa3pabarbiBaTh
METO/IBI
YMEHBIIICHUS PUCKA
UX BOBHUKHOBEHUS;
B-TTK-6[1] -
Bnagers MmeTronamu
OIICHKH PUCKOB U
OTIPECIISATH MEPHI
0€30MMacCHOCTH TSI
HOBBIX YCTaHOBOK U
TEXHOJIOTHIA,
COCTaBIISITh U
AHATM3UPOBATH
CIIeHapuu
MOTCHIIUATHHO
BO3MO>KHBIX
aBapui,
pa3pabaThIBaTh
METO/TBI
YMEHBILIEHUS PUCKa
WX BOSHHUKHOBCHHUS

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIINHBI

Paznenel yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:

IL.II

HaumeHoBanue
pasaena yuyeOHoi
JTUCIHHMILINHBI

Henean

JlaGopaTopHbie

Jlexnun/ Ipakr.
padoThIl, yac.

(cemuHnapsi )/

OO0s13aT. TeKymui

KOHTPOJIb (popma*,

HeJeIs)

MakcuMaJabHBIIR

0aJu 3a pazgen™*

ATTecTanus

pasneaa (popma*,

HeJeJs)

HNuaukaTopsl
OCBOCHHUSA
KOMIIETeHIIUH

1 Cemecmp

Pazgen 1

16/0/16

a1
o

K

3-T11K-4,
V-T1K-4,
B-T1K-4,
3-I1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
VY-TIK-6,
B-T1K-6

Pa3nen 2

9-16

16/0/16

50

KU-16

3-11K-4,
V-TIK-4,
B-I1K-4,
3-T11K-5,




V-1IK-5,
B-TIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6

Hmoezo 3a 1 Cemecmp 32/0/32 100
KonTpoabHbie 0 3 3-T11K-4,
Meponpusitust 3a 1 V-TIK-4,
Cemectp B-I1IK-4,
3-TIK-5,
V-IIK-5,
B-TIK-5,
3-TIK-6,
V-I1K-6,
B-TIK-6

2 Cemecmp
1 1 1-8 30/0/15 25 K1-8 3-11K-4,
V-1IK-4,
B-I1K-4,
3-I1K-5,
V-IIK-5,
B-TIK-5,
3-T1K-6,
VY-11K-6,
B-ITK-6
2 2 9-15 | 15/0/15 25 KH1-15 | 3-T11K-4,
V-I1K-4,
B-I1IK-4,
3-TIK-5,
V-TIK-5,
B-TIK-5,
3-I1K-6,
VY-TIK-6,
B-I1K-6

HUmoeo 3a 2 Cemecmp 45/0/30 50
KoHTpoabHbIe 50 C 3-T11K-4,
MeponpuaTus 3a 2 V-T1K-4,
Cemectp B-TIK-4,
3-T1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
VY-TIK-6,
B-I1K-6

* — COKpaIlleHHOe HAaNMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMAaJbHBIX OamioB MoikHa ObITh paBHa 100 3a cemecTp, BKIIOUas 3a4eT W
(nn) sK3ameH

CoxpameHI/Ie HaXMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJISA U aTTCCTAllUN pa3CJIOB:

| Oo6o3nauenue | [loiHOe HanMeHOBaHME




K1

Kontponb no utoram

3 3auer
5 OK3aMeH
KAJIEHIAPHBIN IUIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. | yac. yac.
1 Cemecmp 32 0 32
1-8 Paszngea 1 16 0 16
1 Tema 1. Bcero aynutopHbIx 4acoB
OO0mmue cBeieHUs 00 YCKOPUTEIISX. 2 ‘ 0 ‘ 0
Onnaiin
0 0 |0
2 Tema 2. Bcero ayutopHbIX 4acoB
MeTobl yCKOpeHHS 3apsKEHHBIX YacTHII. 2 |0 [0
Onnaiin
0 0 [0
3 Tema 3. Bcero ayauTopHbIX 4acoB
HcTouHrKY 3apssKeHHBIX YaCTHIL. 2 | 0 | 0
Omnunaiin
0 [0 [0
4 Tema 4. Bcero ay1uTopHbIX 4acoB
Yckoputenu npsiMoro 1eUCTBUS. 2 ’ 0 ’ 0
Onnaiin
0 |0 |0
5 Tema S. Bcero ayuTopHBIX 4acoB
[IpononpHas AMHAMUKa MMyYKa B PE30HAHCHBIX YCKOPHUTEIAX. 2 0 | 4
Onnaiin
0 |0 |0
6 Tema 6. Bcero ayauTopHBIX 4acoB
ITonepeunast poxycupoBKa Imyyka. 2 | 0 | 4
Omnunaiin
0 I [0
7 Tema 7. Bcero ay1uTopHbIX 4acoB
[TpuHun neicTBUS pe30HAHCHBIX TMHEWHBIX YCKOPUTENeH. 2 I | 4
Onnaiin
0 |0 |0
8 Tema 8. Bcero ayiuTopHbIX 4acoB
BricokoyacTOTHBIE THHEHHBIE YCKOPUTEIH JIEKTPOHOB. 2 ‘ 0 ‘ 4
Omnnaiin
0 0 0
9-16 Paznen 2 16 0 16
9 Tema 9. Bcero ayuTopHbIX 4acoB
MeTtoab1 POKYCHPOBKH ITyYKOB B TMHEHHBIX 3JIEKTPOHHBIX 2 ‘ 0 \ 4
YCKOPUTEIISX. Omnunaitn
0 |0 |0
9 Tema 10. Bcero ayuTopHBIX 4acoB
BbICOKOYACTOTHBIC JTMHEHHBIE HOHHBIC YCKOPUTEIIH. 2 ‘ 0 ‘ 6




Ownnaiig

0 [0 [0
10 Tema 11. Bcero aynutopHbIX 4acoB
Mertonap! (HOKYCHPOBKHM HOHHBIX ITYYKOB. 2 | 0 | 6
Omnunaiin
0 I [0
10 Tema 12. Bcero aynutopHbIX yacoB
BrnusitHue momnst mpocTpaHCTBEHHOTO 3apsiaa Ha (OKYCHPOBKY 2 0 |0
MmyJKa. Ownutaiin
0 |0 |0
11 Tema 13. Bcero aynutopHbIX yacoB
BnusiHue coOCTBEHHBIX BBICOKOYACTOTHBIX IOJIEH ITyuKa Ha 2 0 |0
JTUHAMHUKY YaCTHII. Ouwnaiig
0 I [0
11 Tema 14. Bcero aynutopHbIx 4acoB
Koncrpykuuu u BU napameTpbl TMHEHHBIX YCKOpUTENEH 2 [0 [0
3JIEKTPOHOB. Ownnaitn
0 [0 [0
12 Tema 16. Bcero aynutopHsix 4acos
Vcnonb3oBaHue TMHEHHBIX yCKOpuUTenel B siepHoit puszuke u | 2 I [0
B ()M3MKE BBHICOKUX PHEPTHUH, a TAK)KE B MPUKIIAIHBIX 001acTax | Oumnaiin
HAYKH U TEXHHUKH. 0 |0 |0
12 Tema 15. Bcero ayauTopHbIX 4acoB
Koncrpykuuu u BY napaMerpsl IMHEHHBIX HOHHBIX 2 |0 [0
YCKOPUTEIIEH. Omnunaiin
0 0 0
2 Cemecmp 45 0 30
1-8 1 30 0 15
1 Tema 1 Bcero aynutopHbIX 4acoB
OcCHOBHbBIE IPUHIMIIBI pa0OTHI IUKINYECKUX YCKOPHUTEIEH. 4 I [0
Omnunaiin
0 I [0
2 Tema 2 Bcero aynutopHbIX 4acoB
[Muka0TpOH. 4 0 | 4
Onnaiin
0 0 |0
3 Tema 3 Bcero ayuTopHbIX 4acoB
N30XpOHHBIH IIUKIOTPOH. 4 |0 [0
Omnunaiin
0 I [0
4 Tema 4 Bcero ay1uTopHbIX 4acoB
MHukpoTpoH 4 I [ 4
Onnaiin
0 I [0
5 Tema S Bcero ayuTopHbIX 4acoB
dazoTpoH 4 I [0
Omnnaiin
0 |0 |0
6 Tema 6 Bcero ayiuTopHBIX 4acoB
[TpuHimn feicTBys U yCTpoiicTBO OeTaTpoHa. 4 [0 [0




Ownnaiig

0 [0 [0
7 Tema 7 Bcero ayuTopHBIX 4acoB
berarponHnbie koneOaHus U NonepedHas yCTOHYUBOCTh 4 I | 4
Y4acTHLI. Omnunaiin
0 I [0
8 Tema 8 Bcero aynutopHsIx 4acoB
OrpanunueHus 3Heprun B OETaTpoHe. 2 0 E
Onnaiin
0 0 0
9-15 2 15 0 15
9 Tema 9 Bcero ayauTopHBIX 4acoB
[TpuHUIB! C1a00# M CHIIBHON (DOKYCHPOBKH B IUKIUYECKUX | 2 ‘ 0 ‘ 2
YCKOPUTEIIAX. Onnaiin
0 0 |0
10 Tema 10 Bcero ayauTopHbIX 4acoB
KBangpynonbHas pokycupoBka. MaTpU9HBIH TOAX0 K 2 |0 |2
OMMCAHUIO TUHAMUKY My4YKa B IUKINYECKUX YCKOPUTEISX. Omnuaitn
0 |0 |0
11 Tema 11 Bcero aynutopHbIX 4acoB
VYpaBuenue Kypanrta-Cnaiinepa. [lapamerpsr TBucca u ux 2 | 0 | 2
CBSI3b C SMUTTAHCOM M T€OMETPUYECKIMHU MapaMeTpaMu Omnnaiin
my4Ka. 0 [0 [0
12 Tema 12 Bcero aynutopHsix 4acos
DNEKTPOHHBIE CHHXPOTPOHBI. 2 | 0 | 2
Onnaiin
0 |0 |0
13 Tema 13 Bcero aynutopHsIx 4acoB
[TpoTOHHBIE CHHXPOTPOHBI. 2 0 |2
Onnaiin
0 |0 |0
14 Tema 14 Bcero aynutopHbIx 4acoB
HakonurenbsHble CHHXPOTPOHBI. 2 I [ 2
Omnunaiin
0 I [0
15 Tema 15 Bcero aynutopHbIX yacoB
CuHxpoTpoHs! Kak ucrounuku CH. 3 | 0 | 3
Omnunaiin
0 I [0

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUI:

O0o3uauenue | [To1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai
111 ITOTHOTEKCTOBBIE JTEKIINH
BM Buneo-marepuansl

AM Aynno-marepuainsl

I1p3 IIpe3enTanuu

T TecTel




5CM DJEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb

nC NHTEepaKkTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xanue

1 Cemecmp

1-4 JL.P. 1
[Tpunnun aBrodazupoku. Pa3oBoe IBMKEHUE HOHHOTO MMyYKa B IMHEHHOM YCKOpHUTEIIE.

5-8 JI.P. 2
[Ipunnun aBrodazuposku. @a3oBoe ABMKEHUE JIEKTPOHHOTO MMyYKa B JIMHEHHOM
YCKOpHUTEIIE.

JLP.3
YucneHHoe MOJICIMPOBAHUE JUHAMUKHU HJIEKTPOHHOI'O Iy4Ka B BOJIHOBOJHOM
IpynnupoBaTele.

JI.P. 4
@POKyCHpPOBKA IIyYKOB 3apsKEHHBIX 4aCTHLL. /IBHJKEHHE ITy4Ka B CHCTEME TOHKMX JIMH3.

2 Cemecmp

1-2 JL.P. 1
Iuknorpon

3-4 JL.P. 2
MukpoTpoH

5-6 JL.P. 3
[{uknnyeckuii MHIYKIIMOHHBIN YCKOPUTENb 3JIEKTPOHOB — OETaTPOH

7-9 JI.P. 4
3HaK0nepeMeHHa;1 Q)OKYCHPOBKB. ITYYKOB 3aps’KCHHBIX YaCTUI

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

AKTUBHBIE M MHTEpaKTUBHbIE 0Opa3oBaTelbHblE TEXHOJIOIMM B oOy4yeHMH, paboTa B
n1a0opaToOpHH.

6. ®OHJI OHEHOYHbIX CPEACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH U MX WHAMKATOPOB) MOCPEICTBOM MEPONPUSITHHA TEKYIIETO,
pyOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IpeJCcTaBeHa B cleaytomel Tadnuue:

Komnerennus HNuauxaropsl ATTEeCcTalMOHHOE ATTecTanMOHHOE
0CBOEHMSH meponpustue (KII 1) meponpustue (KII 2)
I1K-4 3-11K-4 3, KU-8, KH1-16 3, KU-§, K1-15
V-T1IK-4 3, KU-8, K1-16 3, KU-8, K1-15
B-I1K-4 3, KU-8, K1-16 3, KU-8, K1-15
I1K-5 3-I1K-5 3, KU-8, KH1-16 3, KU-8§, K1-15
VY-TIK-5 3, KU-8, K1-16 3, KU-8, K1-15
B-T1K-5 3, KU-8, KH1-16 3, KU-8§, K1-15
[1K-6 3-I1K-6 3, KU-8, K1-16 3, KU-8, K1-15
VY-11K-6 3, KU-8, KH1-16 3, KU-8, KM1-15




| B-TIK-6 | 3, K-8, K1-16 | D, KU-8, KH-15

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 IO yCTaHOBJIEHHOIO
MakcUMajbHOro Oainia BKIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuiiHe orenusaercs mno 100-
OaJUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAJIOM:

Cymma Onenka nmo 4-x 0aJILHOH IIKaJIe OTMeTKa 0 3aUeTe Onenka
0aJ1J10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouio» C
70-74 «3auTeHo»
D
65-69 3 — «yooeemeopumenvpHo»
60-64 Y P E
Huxe 60 | 2 — «neyoosnemsopumenbHoy «He 3aureHo» F

OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M ITPOYHOMY OCBOCHMIO MaTepualia IporpaMMel
o0yJaroImumMmcsi, KOTOPbI MOCIeI0BAaTeNbHO, YETKO U JIOTMUECKH CTPOMHO H3J1araeT CBOU OTBETHI,
yMeeT TEeCHO YBS3bIBaTb TEOPHIO C MPAKTHKOW, UCHOJIB3YET B OTBETAX MaTepHalibl MOHOrpadudecKoi
JIUTEPATYPHI.

OI_IGHKa «XOpOo1o» COOTBCTCTBYCT TBEPABIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC}I, KOTOpLIﬁ
rpaMOTHO M, I10 CYICCTBY, U3JIara€T CBOU OTBCTHLI, HC NOMYCKasa CYIMICCTBCHHBIX HETOYHOCTEH.

OI_IGHKa «YOOBJICTBOPUTCIIBHO» COOTBETCTBYCT 68.30BOMy YPOBHIO OCBOCHUS MaTCpUalia
O6y‘{aI-OH_[I/IMC$I, IIpu KOTOPOM OCBOCH OCHOBHOH MaTepHuall, HO HC YCBOCHLI €ro J€TaJIi, B OTBCTAX
NPUCYTCTBYHOT HETOYHOCTH, HCAOCTATOYHO IIPABHUIIbHBIC (l)OpMy.]'II/IpOBKI/I, HapynieHu;g JIOTUYECKOH
OCICa0BAaTCIBHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAaK MHUHHMMYM, 0a30BOMY YPOBHIO OCBOEHHUS MaTepuaia
MPOrpaMMBbI, TMPH KOTOPOM OOyYaroluiicss BlajgeeT HEOOXOIWMBIMH 3HAHUSMH, YMEHHUSIMH U
HaBBIKAMH, YMEET MPHUMEHSTh TEOPETHYECKUE TOJIOKEHUS JIJIi PEIICHHS TUIOBBIX MPAKTHYECKUX
3aja4.

O1IeHKY «HEY/IOBJIETBOPUTENBHO» / OTMETKY «HE 3aUTE€HO» MOIy4aeT 00yJyaromuics, KOTOPBIH
HE 3HaeT 3HAYUTENIbHOI YacTH MaTepuaia MporpamMmbl, JOMYCKAeT B OTBETAX CYIIECTBEHHbIE OIINOKH,
HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEeIyCMOTpeHHble nporpammoi. Kak mpaBuiio, Takue
o0yyJaromuecst He MOT'YT MPOJIOJDKUTE 00yueHue 0e3 JONOTHUTENbHBIX 3aHATHH.

7. YYEBHO-METOJNUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATYPA:



1. D1 K93 BBenenue B My4KOBYIO AJIEKTPOHHKY : y4eb. mocodue s By30B, L[Betkor 1.B., [Iporacos
10.C., Kypnaes B.A., Mocksa: MUOU, 2008

2. 621.38 K93 BBeaeHue B mydKOBYIO 3JICKTPOHHUKY : yueOHOe mocoOue a1 By30B, LiBeTtkos 1.B.,
[Ipotacos 10.C., Kypnaes B.A., Mocksa: MUDU, 2008

3. 621.38 JI12 JlabopaTOpHBIi IPaKTUKYM 110 (PU3HKE YCKOPUTETIEH : yueOHOE MOcoOue JIJisl BY30B,
SAnenko B.B. [u np.], Mocksa: MUDU, 2007

4. DU JI12 JIabopaTopHBIi MPAKTHKYM 10 (PU3UKE YCKOPUTENEH : yueOHOE MocoOHe I BY30B,
SAnenko B.B. [u np.], Mocksa: MUDU, 2007

5. 91 I'12 O6opynoBanue 111 pabOThl C YCKOPEHHBIMH ITyYKaMU : yaeOHOE TTOCOOHE /IS BY30B,
Comos C.B., I'aBpunos H.M., Mocksa: HUSY MU®U, 2010

JOITOJIHUTEJIbHAS JIMTEPATYPA:

1. DU CI91 PenstuBucTcKre TOpOoUAaIbHbIE My4YKH : yueOHoe mocodue, Cyxanona JI.A., XJIecTKOB
IO.A., Mocksa: HUSY MUODU, 2012

2. DU J155 Yckoputenu 3apspKeHHBIX YacTUI] B 9KCIIEPUMEHTAIBHON (PU3UKE BHICOKHX SHEPTHH :
tekcT Jiekiui, Jloopenos FO.I1., Mocksa: MU®DU, 2008

3. 539.1 M92 DxkcnepumenrtanbHas siaepHas ¢usuka T. 1 @usuka atomHoro sapa, Myxun K.H., :
JIans, 2008

[TPOT'PAMMHOE OBECIIEYEHHUE:
1. Komnsrotepnslii kiacc kadenpsi. ()
LMS 1 MIHTEPHET-PECVYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHWYECKOE OBECIMEYEHWE YUYEBHOW
JUCHUIINHDBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

9. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

Mertoauueckue PECKOMCHAANHU IJId CTYACHTOB
1. Pexomenpanuu mo pa60Te C JIEKITUOHHOM YaCThIO JUCIMILIUHEI.

[lepen HauamoMm 3aHATHI HEOOXOAMMO BHUMATEIBHO O3HAKOMHUTHCS C Y4E€OHBIM IJIAHOM
MIPOBEACHUS JIEKLIMI U CHUCKOM PEKOMEHOBAaHHOM JINTEPATYpHI.



[lepen mocemeHneM O4YEpeIHON JEKIMH OCBEXHUTh B TAMATH OCHOBHBIC KOHIICTIIIHH
npoiiieHHoro panee marepuaia. [loAroToBUTH mpH HEOOXOAMMOCTH BOMPOCH! MpenojaBarenio. He
CMYIIaHTEeCh, €CITU BOIIPOCH BAM KaXKyTCsl IPOCTHIMH.

Ha nekumu OCHOBHOE BHUMAaHHE CIEAYET YIENATh He QopMmylaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COAECP KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEACICHUSAM U IIOCTAHOBKAM 3a]1a4.

B nporuecce u3ydeHus JEKIMOHHOTO Kypca HEOOXOAMMO 0 BO3MOXKHOCTH Yallle BO3BPAIAThCs
K OCHOBHBIM TOHSTHSM W METOJaM pEUIeHUs 3a1ad (3eCh CO CTOPOHBI IPEnoaaBaTessi BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb BAaIlIUX 3HAHUK).

XenarenbHO HCIONIB30BAaTh B KOHCHEKTAaX JIEKIMH CHCTEMY O0O0O3Ha4YeHUi, K KOTOPOH
npuberaeT MmpernoiaBaTeb.

s Gosee moapoOHOro M3ydeHHs Kypca cllefyeT paboTaTh ¢ peKOMEHIOBAHHBIMH U BHOBb
MOSIBIISFOIIMMUCS JINTEPATYPHBIMA UCTOYHHUKAMHU.

2. Pexomenanuu it MpoBEACHUS TPAKTUYECKUX 3aHITHI.

[lepen mocenieHueM NMPAKTUYECKOTO 3aHATHUS YSICHUTE €0 TEMY M CaMOCTOSTEIILHO H3YYUTE
CBSI3aHHBIC C HEHl MOHATHS U METOJIbI PELICHUS 3a]1a4.

[lepen pemieHueM 3a7ad aKTUBHO YJacTBYHTE B OOCYKICHHH C IPENOJAaBaTEIeM OCHOBHBIX
TIOHSTHIA, CBS3aHHBIX C TEMOW MPAKTHYECKOTO 3aHSATHS.

B mpouecce pemieHusi 3amad BEOUTE UCKYCCHIO C IMPENojaBaTesieM O TNPaBUIBHOCTH
MIPUMCHECHHS METOJIOB UX PEHICHHUS.

[Tpu npoBeIeHUH BBIYMCIICHUH PHUICPKUBANTECH CIIEAYIOIIEro popmara:

(OGo3HaueHne uCKOMOM BenuuuHbl) = (OykBeHHas (opmyna pacuéra) = (IOJICTAHOBKA
YHCJICHHBIX 3HAYCHUN BEIMYUH, BXOIANIMX B GOpMYIy, C YKa3aHHEM UX Pa3MEPHOCTEH) = (pe3yabTar
BBIUHCIICHHUH C yKa3aHUEM €r0 pa3MEepHOCTH).

DT0 MOMOKET BaM M30€XaTh HEKOTOPBIX OLITUOOK, JTMOO BBIIBUTH UX U UCIIPABUTb.

[To BO3MOXHOCTH CaMOCTOSTENBHO JOBOJWTE pEIICHHWE MpeularaéMblX 3amad [0
OKOHYATEJILHOTO UTOTA.

B KoHIIE MPaKTUYECKOTO 3aHATHS MPH HEOOXOIMMOCTH BBISICHUTE Y IPEToaBaTelisi HEesICHbIC
BOTIPOCHI (€CITH BbI HE TIPOSICHUIIN UX PaHEe).

3. PexoMenmanuu A1 IpOBEACHHS Ta0OPATOPHBIX 3aHSITHIA.

Cobmtonaiite TpeOOBaHMS TEXHUKM O€30MacCHOCTH, Ui Yero HEOOXOJUMO MpOCIylIaTh
pa3bsACHEHUS O MPABWJIBHOCTU MOBEACHUS B J1JaOOPATOPUM, O3HAKOMHUTHCSI C MHCTPYKLUEH MO OXpaHe
TPyZAa U TEXHUKE 0€30M1acCHOCTH B 1a00paTOPUU U PACIIUCATHCS B KYPHAJE 110 TEXHUKE O€30IIaCHOCTH.

[lepen BbllONIHEHHWEM  J1aOopaTOpHOW paboThl (10 MPOBENEHUS 3aHATHS) MPOBEAUTE
CaMOCTOSITENIbHO TMOATOTOBKY K pa0oTe, HW3y4HMB OCHOBHBIE TEOPETHUYECKHE IMOJIOKEHUS U
METOAMYECKUE YKa3aHHsl, 3HAHUE KOTOPBIX HEOOXOAUMO ISl OCMBICICHHOTO BHIIOJIHEHHUS PAOOTHI.

B mnpouecce BbimonHeHUs paOOThI CleAyeT MOCTOSIHHO OOIIaThCs ¢ MpernoiaBareseM, o
BO3MOKHOCTH M30eras HenmpaBWIbHBIX 1€HCTBUH.

OcHOBHBIE ~ pE3yJibTaThl  IKCIEPUMEHTOB, 3apUKCHUPOBAaHHbIE B IHCBMEHHOM BHJIE,
MPEIbSABISIOTCS B KOHIIE 3aHATHUS Ha YTBEPKACHUE MTpernoaBaTes.

JUis 3a1uThl OT4eTa 1Mo paboTe MOArOTOBBTE OTYET O MPOJEIaHHON padoTe B COOTBETCTBUU C
YKa3aHUSMHM; B OTUETE JOIKHBI ObITh OTPa)K€HbI OCHOBHBIE PE3YJIbTAThI U BBIBOJIBI.



4. PexoMeHIaIiu 110 BHITIOJHEHUIO CAMOCTOSITEIFHON paboThI

ITonyuure y mnpenopaBaTesss 3aJaHHE€ M CIHCOK PEKOMEHIOBAHHOW JIMTEPAaTypbl B CaMOM
Hayaje ceMecrTpa.

N3yyeHnue TeOpEeTHYECKUX BOIPOCOB CIEAYET IIPOBOJUTH IO BO3MOKHOCTH CAMOCTOSITEIBHO,
HO IIPU 3aTPYAHEHUSIX 00paIlaThCs K NPEnoaBaTeto.

[ToaroToBbTE MUCEMEHHBIM OTUET O MPOJICIAHHON padoTe.

[Tpy BbIMONHEHUM (QPOHTANBHBIX 33JaHUH MO YCMOTPEHHUIO IpernojaBaTenss padoTa MOXKET
ObITh OlleHEHa 0e3 MHCbMEHHOIO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI, MPH
YCJIOBUU aKTUBHOHN CaAaMOCTOSATEIbHONU PabOTHI.

10. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

1. Pexomenaaiuu no paboTe ¢ JIEKIUOHHON YaCThIO TUCIUIUIUHBI.

[lepen HauanmoMm 3aHATHH HEOOXOAMMO BHUMATEIIBHO O3HAKOMHTBCS C YUEOHBIM IIJIAHOM
MPOBEICHUS JICKITUH.

Ilepen ouepenHON JeKIMEH MOArOTOBUTH MAaTepHall COOTBETCTBYIOIIMI TeME JEKLUUU
(xpatkuii-koHcmekt). [ToaroroBuTs "mpo 3amac" HECKOJIBKO BOMPOCOB, KACAIOIIUXC TEM MPEABLIYIINX
JICKITHH.

Ornpenenuts 11el1b, 3apaHee 3arIaHuPOBAHHBIM KOHEUHBIN PE3yNIbTAT (YEro HaJlo JOCTUYB), JJIs
JTAHHOM JISKITHH.

[IpousBecTn aHanM3 JIGKIMW Ha TMPEAMET €IUHCTBA TpeOOBaHMM, JOCTYMHOCTH U
ONTUMAJIBLHOCTH, IOCTYITHOCTU U ONITUMAIBLHOCTH, 11€J1€CO00Pa3HOCTH.

2. PexoMeHnganuu it MPOBEICHUS TPAKTHUECKUX 3aHSATHH.

[ToAroTOBUTH BOMPOCHI U 33JJa4l COOTBETCTBYIOILIE TEME JIEKIIMOHHOTO MaTrepuania.

[ToAroToBUTH pelIeHus K 3a7ja4aM MPEIbIAYIIET0 U TEKYIIETO MPAKTUYECKOTO 3aHITHSI.

[Ipu pemennn 3a7a4 aKTUBHO BOBJICKATh CIIyIIATENEeH B 00CYKIECHUU C TIPENoaBaTesieM HIeH,
CHoCcO00B U MOJXOI0B K PEIICHNUI0 pacCMaTpUBAaEMbIX 3a]1a4.

Brimate HEe MeHee NBYX 3ajad IO TEME MPAKTHYECKOTO 3aHATHUSA ISl CaMOCTOSITEIHHOTO
pelIeHus CTyIeHTaMH.

B KoHIlE MpakTUYEeCKOro 3aHATHS NpU HEOOXOAMMOCTH BBICHUTE Yy CIyIIaTeled, duTo,
BO3MOJKHO, OCTaJIOCh HESICHBIM.

3. Pexomenmamuu n1j1st mpoBEICHUSI TAOOPATOPHBIX 3aHATHM.

KotponupoBate coOmrofeHUil mpaBuia U TpeOOBAaHWN TEXHUKH OE€30MacHOCTH, O3HAKOMHUTH
CTYJICHTOB C MHCTPYKITUEH 1O OXpaHe TpyAa U TEXHUKE 0€301aCHOCTH B J1a0OpaTOPUU MO POCTIHCH B
KypHaJle TI0 TeXHHUKE 0€30MacHOCTH.

B nporiecce BeimoaHeHHs pabOTHl CTYIGHTAMU MPEAOTBpAIATh IEHCTBUS CIIOCOOHBIE TIOBIEYb
HapYIICHUS MIPaBUJI TEXHUKU 0€30MIaCHOCTH.

TpeboBaTh OT CTYACHTOB TMPEABSBICHUS HAa YTBEPKIECHHE OCHOBHBIX pPE3yJlIbTaTOB
AKCIIEPUMEHTOB, 3a)UKCUPOBAHHBIC B MUCbMEHHOM BH/JIC.



ABTOD(BI):

[Tonmo3or Cepreit MapkoBud, K.¢.-M.H., IOIICHT

ro0koB BsiuecnaB CepreeBud, K.¢.-M.H.



