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AHHOTANMA
[IpenMeTroMm wmccrnenoBaHWs JAHHOTO Kypca SIBISIOTCA TMOTOKM IUIa3Mbl M WX TNPHUMEHEHHWE B HAy4YHBIX
WCCIIEeIOBaHUAX U TexHOoioruu. CyliecTBEeHHOS BHUMAHUE YICISIETCS TAKXKe CIIeNUaIbHBIM yCTPOUCTBAM IS
MONMy4YeHHsT TIOTOKOB IUIa3Mbl — IIJIa3MEHHBIM yCKOpUTellsiM. PaccmarpuBarorcs (U3WYECKHE OCHOBBI
IJIA3MEHHBIX YCKOPUTENCH, MEXaHU3Mbl YCKOPEHUS TU1a3Mbl, JOCTUTHYTHIC TapaMEeTPhl IIa3MEHHBIX TOTOKOB
W MPOBOJIMMBIC B HACTOSIIIEE MCCIIEOBAHUS IS YCOBEPIIICHCTBOBAHUS ycKopuTenen. Jlaercs napopmanus o
KJIacCU(DUKAINH TIIa3MEHHBIX YCKOPUTEJIeH 1 001acTSIX TPUMEHEHHS Pa3IUIHbBIX TUTIOB YCKOPUTENICH.
OOCyXmarTcsi BOMPOCH B3aMMOJACWCTBHS ITUIA3MEHHBIX ITOTOKOB C MArHUTHBIMH TIOJSIMH  Pa3IHYHOMN
TEOMETPUM W CHOCO0ax yIpaBieHUs MapaMeTpaMy IUIa3Mbl B MPOIECCe TPAHCHOPTHPOBKH TOTOKA B
MarHuTHOM TIoJie. 3HAYMTEIIbHOE BHUMAHWE V/CNSIETCS TOJIYYEHHUIO BBICOKOTEMIIEPATYPHOUW IUIA3MBI IPH
TOPMOKEHUS TUIA3MEHHOTO TOTOKa B pe3yibrare MpeoOpa3oBaHMs SHEPTHH HAIPABICHHOTO JBIIKCHUS B
TETIIOBYIO SHEPTUIO «CTAIMOHAPHOW IJIa3MBbI 32 c4eT (POPMHUPOBaHUS OECCTONKHOBUTEIHHBIX YIAPHBIX BOJH.
AHaNM3UPYIOTCS CMOCOOBI TPUMEHEHHS BBICOKODHEPTETUYHBIX TUIA3MEHHBIX MOTOKOB JUIS 3allOJHECHUS
MAarHUTHBIX TEPMOSIACPHBIX JIOBYIIEK HWOHHO-ropsueid mmina3mou. PaccmarpuBaroTcs JeHCTBYIOIME U
pa3pabarbIiBacMble CXEMbI MOIIHBIX HMCTOYHUKOB HEHTPOHHOTO M PEHTTEHOBCKOTO W3IYYCHHS HA OCHOBE
CTOJIKHOBEHUSI BCTPEUHBIX MTOTOKOB IJIa3Mbl, IPUBOJATCS JOCTUTHYTHIE PE3YJIbTATHI.
[IpencraBneHbl COBpEMEHHBIE CPEACTBA TUArHOCTUKH, IPUMEHSIEMBbIC ISl U3MEPEHUS MapaMeTPOB IIa3Mbl U
HCCIIeIOBaHUS HHTEPECYIOIINX TUIAMEHHBIX MTPOLIECCOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

®opmupoBaHue 0a30BBIX 3HAHMH O CHOcO0ax IMOJNyYeHHs MOTOKOB IIa3Mbl M MX NPUMEHEHHU B
COBPEMEHHOM MPOMBIIUIEHHOCTH, HAYKE U TEXHOJIOTHH.

3amaun JUCHUILIMHBI
* OCBOCHHE CTy/IcHTaMH 0a30BbIX 3HAHUI B 00TACTH PU3UKU M TEXHUKU YCKOPCHHUS TTa3MBbl;
*  mpuoOpeTeHHE 3HAHUN O (PU3UYECKMX OCHOBAX YCKOPCHHUS IUIA3MbI, OTPAO0OTAHHBIX METOAAX
3 PEeKTUBHON TPAHCTIOPTUPOBKHU ILIa3Mbl, B3aUMOJICHCTBUHU MOTOKOB IJIa3Mbl C MArHUTHBIMH TTOJISIMH,
Croco0ax YIpaBlICHHUS XapaKTCPUCTHKAMH IL1a3Mbl, TEPMAJTHU3AIMK IJa3MCHHBIX MOTOKOB TPH HUX
TOPMOYKCHUH;
. npuoOpeTeHne 3HaHWi 00 KCIOJIb30BAaHUN YCKOPEHHBIX CTYCTKOB M MOTOKOB IUIa3Mbl B
COBPEMCHHO MPOMBIIICHHOCTH, HAYKE ¥ TEXHOJIOTHH;
*  TNpUOOpETEHUE CBEACHUN O COBPEMEHHOM COCTOSIHUM M TICPCICKTHBAX PAa3BUTHs yCKOpUTEINEH
[J1a3MBI;
*  TPUMCHEHHE CTYJCHTAMH IOJYYCHHBIX 3HAHUI B CMEXHBIX U MEKIMCIHUILIMHAPHBIX HAYYHBIX
00IacTax.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTEeMaTHIECKUX HayK

Hay4YHbIX 3HaHUH B o0sacTu

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
(U3MKO-MaTeMaTHUECKUX HAYK

ONBIT W PE3yJAbTaThl HAay4YHBIX HCCIEIOBAaHUN B o00nactu
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npobiemMax HayKd U TEXHUKH B 00J1aCTH cBOEH

poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Criocoben BbIOUpath u (M) peleHus




pa3pabaThIBaTh MOAXO/IbI K PEIIEHHIO THIIOBBIX
1 HOBBIX 3a7ia4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUs JUCIIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

- MEXaHM3MBbI YCKOPEHHUS CI'YCTKOB ILJIa3MBbl;

- OCHOBHBIE (PM3UUECKHE MPOLECCHI B KaHAJIE YCKOPUTEIIS;

- XapakTepHbIE IIapaMeTpPhl MOTOKOB IIa3Mbl U CIIOCOOBI UX N3MEHEHHUS,;

- TPUMEHEHHMsI TIOTOKOB IIA3MbI B COBPEMEHHOM NMPOMBIIIJIEHHOCTH, HAYKE U TEXHOJIOTHH.

YMETB:

- MNpOBOAUTL CaAMOCTOATCIBHO W B COCTABC KOJIJICKTHBA 3KCHepI/IMeHTaHBHBIe/ TCOPCTUYICCKUC
HCCIICOOBaHUs B obmactu IJIasSMOAHAMHUKH,

- YMCTb BBI6I/IpaTB " NIPpUMCHSATH HAa IPAKTUKE aACKBATHBIC MCTOABI JUATHOCTUKHU,

- I[IOJIy4aTb MaKCUMAJIbHO TOYHBIC 3HAUCHHS U3MEPIACMBIX BCIINYUH U ITPABUJIIBHO OLICHHUBATL CTCIICHD

HUX JOCTOBCPHOCTD,

- aHAJIN3UPOBATH U 0000IIATH PE3yIBTAThl IKCIIEPUMEHTATIbHBIX/TEOPETUIECKUX UCCIICIOBAHMIA;
- BBUSIBJIATh M OIICHWBaTh HMEIOMIMECS NPOOJIEMbI/IPOTUBOPEUNsl M CTAaBUTh HOBBIC 33434l

HCCIeIOBaHUM.
BJIAJIETD:

- 3KCIIEPUMEHTAJIbHBIMHU METOaMU MCCIIE0OBaHUs IBUXKYLIEHCs IU1a3Mbl;

- HaBBIKAMH MPOBEJCHUS MOJCIBHBIX PACUETOB;

- KyJIbTYPOH IpEeACTaBIEHHs CBOUX PE3yJIbTaTOB HA CEMHHApaxX U KOH(EPEHIHAX;
- HaBBIKAMH HAITUCAHMS HAYYHBIX CTATEH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [Ipenmer mnasmoguuHamuku. [loToku 1 1 2
11a3Mbl. COJIHEUHBIN BeTep.
@dusnueckue  OCHOBBI  IUIa3MEHHBIX
2 yckopuTened.  MexaHHW3MBI  pa3roHa 2 2 3
IL1a3MBl.
O MHOT000pa3nu TIa3MEHHBIX
3 YCKOPHTEJEH. Knaccudukarus 2 2 3
YCKOpPHUTENEH.




4 [Inmasmorponsl.  IlpuHuun — peicTBuUs. ) ’ 3
Jocturayteie napamerpsl. [lpumenenue.

5 [Ina3zMeHHBIE KOCMHYECKHE J[BUTATEIIH. ) 5 3
®opmyita [{lnonkoBckoro.
NMnynecHBIE ~ YCKOPUTENW  TIIa3MBL.

6 [Tymka Mapmasmra. [Inasmennsrit gokyc 2 2 3
®ununnosa u Meiizepa.

7 OcHOBHBIE (DU3MYECKUE TIPOIECCHI B ) 5 3
KaHaJle yCKOPUTETISI.

] CrocoObl  yBeNMYEHHS CKOPOCTH U ) ) 3
SHEPTUU TUTa3MEHHBIX TOTOKOB.

9 B3aumopeiicTBre ABUKYILECUCS TJIa3MBbI C 2 > 2
MarHUTHBIMU TIOJISIMU.

10 Meronpl  OUMArHOCTUKHA  JIBHOXKYILEHCS ) ’ 3
TJ1a3MBl.

1 Tepmanuzanusi TIa3MEHHBIX ITOTOKOB. ) 5 3
[TonyueHre HOHHO-TOPSIYEH IIIa3MBl.

12 TypOyneHTHbIE MEXaHU3MBbl TOPMOXCHUS ) ) 3
MOTOKOB.

13 WmkxeKknys moTOKOB IUIa3Mbl B TOKaMaK. 2 2 3
3anonHeHne T1a3MOM OTKPBITBIX
MarHUTHBIX JIOBYIIIEK.

14 |T'azomunammueckas josymka  (IZUJD). 2 2 3
JnvuaHas ~ aHTUNpoOOYHAs  JIOBYIIKA
(JAJD).
['eHepanyss MOIHBIX TTOTOKOB IIJIa3MBI

15 |mpxensix razos (Ar, Kr, Xe). Co3ganue 2 2 3
HCTOYHHUKOB PEHTI€HOBCKOTO U3IyUYCHHUS.
Coznanne HCTOYHHUKOB — HEUTPOHHOTO

16 M3IIy4eHUs Ha  0aze  IUTa3MEHHBIX 1 1 2
YCKOPHTEIICH.

Uroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 1 (Ocennuii)

1. [Ipenmer turazmoguHamuky. [loroku ma3mel. CoOTHEYHEIH BETEP.

CnocoObl yckopeHHs BemiecTBa. MexaHHMUECKHEe M T'a30KMHETHUECKHE YCTPOMCTBA, YCKOPUTEIH
3apsOKEHHBIX  YacTHL, IUla3MOJWHaMuyeckue cucreMbl. Kocmuueckas u  saboparopHas
iazmoanHamMuka. CosHeuHbIH BeTep. BeIOpocC mita3Mel Ha CTEHKY TOKaMaka.

[11a3mMeHHbIe yCKOPUTENU — YCTPONCTBA [JIs T€HEpaluy I0TOKOB IUI1a3Mbl. JIOCTUTHYThIE TapaMeTphl.
[IpumMepsl npuMEHEHNUS TUIA3MEHHBIX YKOPUTENIEH B HAyYHBIX UCCIEIOBAHUSIX U TEXHOJIOTHH.

2. ®usznyeckue 0CHOBBI IJIa3MECHHEIX YCKOpHTCHeﬁ. MexaHnu3MBI pasroHa mnjia3msbl.

®uznyeckne OCHOBBI IUIA3MEHHBIX yckopuTeneid. MIJl ypaBHEHHMsS IBM)KEHUS IUIa3Mbl. MHKpPO- H
MaKpOCKOIUYECKasi KapTHUHA YCKOPEHUsI I11a3Mbl. MeXaHU3Mbl pa3roHa IjIa3Mbl: Ta30KUHETHUECKUN
MEXAaHHU3M, YCKOPEHHE «DJIEKTPOHHBIM)» BETPOM, YCKOPEHHE OJJIEKTPHYECKHM IIOJEM. YCIOBHS
CYIIECTBOBaHHMSI DIIEKTPUIECKOTO ToJIs B TuasMme (ciy4aid Jlopenriia, bonbiimana u Bekciepa). Ponb
MarHuTHOro nojist. du3ndeckue orpaHuYEHUs Ha CKOPOCTh MTOTOKOB IJIa3MBl.




3. O MHOTO00Opa3WM MIa3MeHHBIX yckopuTeneil. Kiaccudukanus yckopureneii.

O wmHorooOpasuu TUTa3MEHHBIX Yyckopurtenei. Knaccudukamus yckoputeneit. WmmnynbcHbie,
KBa3WUCTAllMOHAPHBIE M CTALIMOHAPHBIE IIJIA3MEHHBIE YCKOPHUTENW. YCKOPHUTENN HHU3KO U BBICOKO
SHEPIreTUYHBIX OTOKOB IUIa3Mbl. TEIIOBbIE U JIEKTpOMarHuTHbIE yckopurenu. Hensorepmuueckue
YCKOPHUTENH IUIa3Mbl. YCKOPUTEIH C BHEIIHUM M COOCTBEHHBIM MarHUTHBIM MoJeM. «PerbcoTpony.
TopueBoii ycKopUTeNb. YKOPUTENh C 3aMKHYTHIM JIPE(OM IEKTPOHOB.

4. ITnazmotponsl. [Ipunuun neiicteus. Jocturnyrsie napamerpsl. [Ipumenenue.

CranuoHapHble HMCTOYHHMKHM IUIa3MEHHBIX 1MOTOKOB. Ilmasmorponsl. (IlpuHumn  neictBus.
YeroiunBOCTh  pazpana. Opo3us IANEKTponoB. JlOCTUTHYThIE TapaMeTphl. TeXHOIOTHYECKHe
MPUMEHEHHS. )

5. Ilna3menHble KocMudeckue apurarenu. @opmyna [{ronkoBckoro.

IIna3smMeHHBIE KOCMHYECKHE JIBHUTATCIIH. CDopMyﬂa HI/IOJ’IKOBCKOFO. 3J'I€KTpOCTaTI/I‘{eCKI/I6 u
SJICKTPOMArHUTHBIC IUNIa3MCHHBIC IBUTATCIIN. I[OCTI/IFHyTbIe napamMeTphl.

6. VmmynbcHble yckoputTenu mnasmbl. [lymka Mapmanna. [Tnasmenusiii gokyc Oununmnosa u
Melizepa.

HmmynbcHBIE YCKOPUTEIH IUIa3Mbl. DJIEKTPOIHbIE U 0e337IeKTpoiHbIe yckopuTenu. KoakcuambHbIH
yckoputenb. [lymka Mapmamna. @®okycupoBka ImiIa3MeHHOro moToka. [lmasmenHsbiil ¢okyc
Oununnosa u Meiizepa.

7. OcHOBHBIE (PU3MUYECKHE IPOLECCH B KAHAJIE YCKOPUTEIIS.

OcHoBHBIE (U3MUECKUE MPOLECCH B KaHaie yckopuTelns. Moaens «cHexHOro miyra». IlogaBnenue
TUTa3MEHHBIX HEYCTOMYMBOCTEH.

8. CrmocoObl YBCIUMUYCHUA CKOPOCTHU U SHCPI'HU IIJIA3MCHHBIX ITOTOKOB.

OcobeHHoCTH TCHEpallMi MOIIHBIX ITOTOKOB IIJIa3MBbI. CornacoBaHue YCKOPUTEJIA C HAKOIIUTEIIEM
OHCPIUu. FeOMeTpI/ISI YCKOPUTCIIbHOTO KaHaJIa. I[OCTI/IFHYTBIC mapaMeTpbl IJIa3MBbI. Cnoco0ks1
YBCJIMYCHHA CKOPOCTHU U OHCPIUM IIJIa3MCHHBIX ITIOTOKOB. yCKOpI/ITeJ'II/I IJIa3MEHHBIX TOPOUIOB.

9. BzaumopeiicTBuE ABIKYIIENCA M1a3Mbl C MATHUTHBIMH TIOJISIMHU.

B3aumoneiicTBue ABMXKYLIEHCS IUIa3Mbl C MarHUTHBIM IIOJIEM. TpaHCIOPTHUPOBKA IUIA3MEHHBIX
MOTOKOB B MAarHUTHBIX MOJSX pa3NUYHbIX KoH(purypamuid. [TogaBnenne kpynHomacmtabubix MIJ]
HeycroitunBocTel. [loTepn sHEpruM IpHu TPAHCIIOPTUPOBKE IJIa3Mbl B 3aBUCHMOCTH OT BEJTMYMHBI U
reOMETPUY MarHUTHOIO MOJIs. YIIpaBjeHHE NapaMeTpaMu IJIa3Mbl B IIPOLIECCE TPAHCIOPTUPOBKH.
Cxarue MoToKa, 3aMarHM4MBaHUE IUIA3Mbl, BO30YKIIEHHE YIAPHBIX BOJH, U3MEHEHHUE JAJIUTEILHOCTH
IIOTOKA.

10. MeTo/bl TMAarHOCTUKY JBHKYIIIEHCS TUTa3MBbl.

Mertoabl JAMArHOCTUKHM JABWXKYIIeics mina3Mmbl. CrmocoObl M3MEpeHHs CKOPOCTH, IUIOTHOCTH,
TEeMIEepaTypbl U NOJIHON PHEPTUU I1J1a3Mbl. 30HI0BbIE METOABI U3MEPEHUI, CKOPOCTHASA (POTOCHEMKA,
KaJIOpUMETPHsI, O0JIOMETpHsI, THTEPPEPOMETPHUS, CIIEKTPOCKONHUsI onTHueckoro u BY® nuama3oHoB,
TOMCOHOBCKOE JIa3€pHOE paccestHUue, HEUTPOHHBIE 1 PEHTTEHOBCKHE AETEKTOPBI.

11. Tepmanu3zauus mia3MeHHBIX NOTOKOB. [loaydyeHre HOHHO-TOPSYEH T1a3MBbl.



Tepmasnzanys HMOTOKOB IJIa3Mbl - MPeoOpa3oBaHUE YHEPTUM HANPABICHHOTO JBIDKCHUS IOTOKA B
TEIJIOBYI0 JHEPIHI0 «CTallMOHapHOW» Iia3Mmel. [lomyueHue ropsuel miuasMbl. Tepmanusarus
MOTOKOB IUIa3Mbl HA MarHUTHOM Oapbepe. YCIOBHS TOPMOXEHHS IUla3Mbl. Tepmanu3anus MOTOKOB
IJIa3Mbl TIPU UX BCTPEYHOM B3aWMOJAEHCTBHH. I paHHIBI KYITOHOBCKOIO TOPMOXEHMS IUIa3MEHHBIX
IIOTOKOB.

12. TypOyneHTHbIE MEXaHU3MbI TOPMOXKEHUSI TIOTOKOB.

B3anmopeiictBue  G€CCTONIKHOBUTENIBHBIX IOTOKOB. TypOyJE€HTHbIE MEXaHH3Mbl TOPMOXKEHHS
MOTOKOB. beccTonkHOBUTENbHBIE YIapHbIe BOJMHBL. MOHHO-3ByKOBasi M IUIAHTOBAsE HEYCTOWYMBOCTH.
Jocturnyrele napaMeTpbl TepMaIU30BaHHON IJ1a3MBbl (JI0THOCT®, TeMIeparypa,
SHEProcoepKaHue).

13. mkeKnus NOTOKOB INIa3MbI B TOKAMaK.

[IpumeneHne yckopuTeniell B TEPMOSIEPHBIX MCCIIEOBAHUAK. 3alIOJHEHNE TNIA3MOM TEPMOSIEPHBIX
JoBylIeK. BBoj IU1a3MEHHBIX INOTOKOB B TOKaMak W cremaparop. llomspuzanus Iia3sMeHHOro
notoka. [peridoBoe nBHXKEHUE MJ1a3Mbl MTOTEPEK MArHUTHOTO 1oJsl. CriocoOBl TOPMOKEHUS I11a3Mbl
Ha OCHU cUCTeMBI. JJOCTUTHYThle NapaMeTPhbI.

Wnxeknus MOIIHBIX MOTOKOB CHJIBHO H3nydaromiei 1uiasMel (Ne, Ar) B TOKaMak JJjisl OCJIa0IeHHS
CPBIBOB TOKA.

14. 3amonHeHne Mmaa3MoOW OTKPBITHIX MAarHUTHBIX JoBymieK. ['azommuHamuueckas jopymka (I/1J]).
JnvaHas antunpoOounas jgosymika (JIAJD).

3arosHeHUE OTKPBITHIX JIOBYLIEK. MH)kekuus IulasMbl B JIOBYLIKY 4epe3 TOPLEBbIE MarHUTHBIE
MpoOKH. YCIIOBUSI NPOXOXKIACHHS MarHUTHBIX OaphepoB. llomydenue ropsdein mnasmel ¢ [ ~ 1
CTOJIKHOBEHHEM BCTpPEUYHBIX MOTOKOB. [lomaBneHue kpymHomacmtaOHbIXx MIJ[-HeycToiuuBoCTel.
[lomepeuHoe ynmepkaHue IUIa3Mbl, JOCTUTHYTHIE KOA(PQHUIMEHTH mepeHoca. Pe3ymbrarhl
uccie0BaHuii razoguHamudeckoit JoBymku (IJ1J1) u nuHHOM anTHpoOouyHOM noByiku (JJAJT).

15. Tenepanuss MOIIHBIX TMOTOKOB IIa3Mbl Tskenbix Ta3oB (Ar, Kr, Xe). CozgaHue HMCTOYHHKOB
PEHTIEHOBCKOTO MU3ITyUEHUSI.

Co3maHue MOIIHBIX HCTOYHMKOB CBETOBOIO H3Iy4EHHs Ha OCHOBE IUIA3MEHHBIX YCKOPHTEJNEH.
Oco0eHHOCTH TeHEepaluy MOTOKOB HEBOIOPOJHOH miia3mbl. [IpeoOpazoBanue 3HEPTUU IBUXKYIICHCS
IUIa3Mbl B M3JIyYeHHE TPH TOPMOXKCHUH. XAapaKTePUCTHKH W3IY4YEeHHs B 3aBUCHUMOCTH OT
napaMeTpoB IUIA3MEHHBIX MOTOKOB. PanuanuoHHbId Oaphep W yCioBUs €ro mpeoposieHus. Pasron
T1a3Mbl TsDkenbix ra3oB (Ar, Kr, Xe) no sHeprum noHoB Bbinie 100 k9B. PazpaboTka MCTOYHHKOB
PEHTTEHOBCKOTO M3JIy4eHUs Ha 6a3e COBPEMEHHBIX IIa3MEHHBIX YCKOPHTEIICH.

16. Co3nanue MCTOUHUKOB HEUTPOHHOTO U3JIy4YCHHUs Ha 6a3e MIa3MEHHBIX yCKOpUTENeH.

Co3naHue HCTOYHUKOB HEWTPOHHOIO H3JyueHMs. [eHepanuss HEUTPOHOB IIpU CTOJKHOBEHHUHU
[TIOTOKOB JI€MTepreBOil Mua3Mbl. BbIXoJ HEUTPOHOB NPU OCTAHOBKE MIOTOKOB U MPU UX MPOJETE APYT
CKBO3b Jpyra. 3all0JHEHHUE IJIa3MON CUCTEM C JIOIOJHUTEIIbHBIM HAarpeBOM. TeTa-IMHY: CXKaTue u
HarpeB TepManu3oBaHHONW mmasMbel ¢ [JLICICIOCI D OO C L] BHEIIHMM MarHATHBIM  TTOJIE
3G PEKTUBHOCTh CHUCTEMBI, MapaMeTphbl IUIa3Mbl, HEUTPOHHBIM BbIXOA. TeTa-MMHY C JaHHEpPOM:
cxkarue Tia3mbl ¢ [0 0<<J[0<<[J1 MeTamm4ueckoi 0001049K0Hi. JJOCTUTHYThIC CTENIEHU CIKATHS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
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8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

B nacrosmee Bpems 3HaHHMS O croco0ax MOMYYEHHUS! MOTOKOB IJIa3Mbl, JOCTUTHYTBIX Iapamerpax
MIOTOKOB, a TaK)X€ MX BO3MOXKHBIX IPUMEHEHHUSX HEOOXOIMMBI CIIEIHAJIMCTaM B CaMbIX Pa3IMYHbBIX
00JIACTSIX COBPEMEHHOM MPOMBILIIEHHOCTH, HAYKH U TeXHOJIOTUH. [103TOMY CTyIeHT, N3y4aromuii Kypc
"[Mna3monnHamMuKa", JOJDKEH C OJHOW CTOPOHBI, B TIOJIHOM Mepe OBIaJeTh 0a30BBIMH 3HAHHSMHU, a C
JPyroil CTOPOHBI, AOJDKEH HAyYUTbCS HNPUMEHITh TEOPETUUYECKUE 3HAHUS HA NPAKTHKE, BKIIOYAs UX
MPUMEHEHHE B CMEXXHBIX U MEKANCIMIUIMHAPHBIX HAYyYHbBIX 001aCTSIX.

B pesynbrare wu3yueHHs] OUCHMIUIMHBI CTYAEHT MJOJDKEH TBEPAO YCBOUTH (PU3UUYECKHE OCHOBBI
YCKOpEHHS MJIa3Mbl, pa30UpaThCs B MPUHIMIAX PAOOTHI IUNIA3MEHHBIX YCKOPHUTENIEH, OPHEHTHPOBATHCS
B MHOTOOOpa3uH CyIIECTBYIOUINX YCKOPUTENEeH U 00nacTsx ux npuMeHeHus. CTyIeHT T0JDKEH OCBOUTD
OOIIMPHBIE 00BbEM 3HAHMH O B3aMMOJCWCTBMM IUIA3MEHHBIX IIOTOKOB C MAarHUTHBIMU IIOJISIMH
pasnuyHON KOH(Urypaumu, OTpPabOTaHHBIX CHOCO0AaxX TPAHCIOPTHPOBKH IIOTOKOB IUIA3MBI Ha
3aJlaHHBIE PAcCTOSHHS Oe3 MOTepb SHEpPruil, BO3MOKHOCTH M3MEHEHHUS XapaKTepHCTHK IUIa3Mbl B
Mpolecce TPAHCIOPTUPOBKH, METOAaX TEPMANM3alUy IUIA3MEHHBIX TIOTOKOB U TOJXYYE€HUH
HOHHO-TOPSIUEN «CTaLlMOHAPHON» IUIAa3Mbl, IPUMEHEHUH IIJIA3MEHHBIX YCKOPUTEJIEH AJIs 3allOIHEHUS
TEPMOSIICPHBIX JIOBYIIEK M CO3/JaHUS HCTOYHHUKOB u3dydeHus. CTyOeHT [OKeH OBbITh TOTOB
IIPUMEHSATH [10JIy4YEHHbIE 3HAHU Ul PELIEHNUs KOHKPETHBIX IPAKTUYECKUX 3a/au.

CryneHTy HEOOXOIMMO OCBOMTH METOAMKY HPOBEICHHUsS NPUOIM3UTEIBHBIX OLECHOK pPa3IUYHbIX
mapamMeTpoB ¥  XapaKTePUCTHK IUIa3Mbl Ha OCHOBE OIPaHMYEHHOTo Habopa IOCTYITHBIX
SKCIICPUMEHTAJIbHBIX JTaHHBIX, KOTOPblE MOT'YT MMETh 3HAYUTENbHBIA pa3dpoc mo BeaumuuHam. Jlns
3TOTO CTYIEHT JOJDKEH XOpOUIO OpPUEHTHUPOBAThCA B (PU3MYECKMX NPUHIMIAX MPUMEHSIEMBIX
JUAarHOCTUYECKUX  METONUK, MOHMMAaTh OTPAaHUYEHHS STHUX METONOB M HMCTOYHHKH BO3MOXHBIX
MOTPEIIHOCTeH M3MEpeHni, a TakKe 3HaTh 4YHCIEHHbIE (OpMyasbl (U3MKM IUIa3Mbl M 3HAYCHUS
OCHOBHBIX (PM3MYECKUX KOHCTAHT

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHuTepaType),

— IIOArOTOBKY OTBETOB Ha BOIIPOCHI, [IPEJHA3HAYCHHBIX JJIs1 CAMOCTOSTEIbHOIO U3Y4YEHNUS,

— pelleHue 3a/1a4, IpeAIaraéMblX CTyI€HTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,

— MOArOTOBKY K IIPAKTUUECKUM 3aHATHUAM, 3K3aMEHY.

Jlnst Toro, 4TOOBI CTYAEHTHI Jy4llle YCBauBalIM yuyeOHBIH MaTepHuall, B Hauasle 3aHATHSA, KaK MPaBHIIO,
npoBoguTcs KopoTkuil (10-15 MuHYT) ompoc mo MaTepuaity MPOLICAIINX 3aHATHHA B yCTHOW (opme.
PyKOBOJICTBO M KOHTPOJb 3a CAMOCTOSTEJILHON PabOTOil CTyAeHTa OCYIIECTBISETCS CHUCTEMAaTHYEeCKH
MyTEM OIpOoca B PEXUME JUCKYCCHH IO TEME, a TaKke B (OpME WHANBUIYATbHBIX KOHCYJIBTAIUM.
BaxxHo n0OMTBbCS MOHMMAaHUS W3y4yaeMoOro Marepuaja, a HE MEXaHHMYECKOro €ro 3alOMHHAHUS.
ITokazareneM BIQAECHUS MaTepUaIoOM CIYXKHUT YMEHHE pemarh 3aaadu. ns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJiblie
3amad. [lpm 3arpymHeHHMM W3y4EeHUS OTHEIBbHBIX TEM, BOIPOCOB cleayeT oOpamarbes 3a
KOHCYJBTAllUSIMU K JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa mIa3MeHHON SHEPreTUKH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.M. Cadponos, 1-p ¢hu3z.-Mat. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «HJ’IaSMO)II/IHaMI/IKa» 06yqaroumﬁcsl JOJIDKCH:

3HATh:
- MEXaHHM3MBI YCKOPEHUS CTYCTKOB ILIa3MBI;
- OCHOBHBIE (pU3HMYECKHE MPOLECCHI B KaHAJIC YCKOPUTEIIS;
- XapakTepHbIE ITapaMeTpPhl OTOKOB TIa3Mbl U CIIOCOOBI HX U3MEHEHMS;
- TIPUMEHEHUS MOTOKOB IIa3Mbl B COBPEMEHHON MPOMBIIITIEHHOCTH, HAyKe U TEXHOJIOTHH.
yMeThb:

- IIPOBOAUTHL CAMOCTOATCIIBHO M B COCTAaB€ KOJIJICKTHBA BKCHepI/IMEHTaHBHBIe/ TCOPECTUUCCKUC
HCCIICAOBAHUA B obmacTu I1a3MOAMHAMHKH

- YMCTb BBIGI/IpaTB 1 IIPUMCEHATH Ha IPAKTHUKE aACKBATHBIC METOAbI AUAarHOCTUKH,

- M[OoJIy4aTb MAaKCUMAJIbHO TOYHBIC 3HAYCHUS U3MCPSACMBIX BCJIMYUH U MIPABUIBHO OLICHUBATL CTCIICHb

X JOCTOBECPHOCTD,

- AHaJIM3UpOBATh U O606H.IaTI> PE3YJIbTAThI 3KCHepI/IMeHTaJ'IBHLIX/TCOpeTI/ILICCKI/IX HCCHGI{OB&HHﬁ;
- BBIABIIAT M OLCHHMBATh HMMCIOIIMCCA HpO6JIeMLI/HpOTI/IBOpe‘II/I}I N CTaBUTh HOBBLIC 3aJa4H

HUCCIENOBAHUMN.
BJIA/ETh:

- DKCHEPHMEHTAJIBHBIMHU METOIaMHU UCCIIEOBAHMS IBIKYILEHCS TUIa3MBl;

- HaBBIKAMU [IPOBEJEHUS MOJIEJIbHBIX PACUETOB;

- KyJNBTYpOH NPEACTABICHHUS! CBOMX PE3YJIbTATOB HA CEMUHAPAX M KOH(EPEHLINSX;
- HaBBIKAMU HAIlMCAHMS HAy4HBIX CTaTEH.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1enpro KOHTPOJISE OCBOCHHUS OOy4arOIMMHUCS Y4eOHOro Marepuaia MPOBOAMUTCS YCTHBIH ONpPOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Arrecramust no auciummbe «I[lmasmMonuHamuka» ocymiecTBisercss B (opMme SK3aMeHa. JK3aMeH
MPOBOOUTCS B YCTHOH (opMe C BKIIOYEHHWEM B OWIeT 3aJayd, NOAOOHOH pacCMOTPEHHBIM B
JEKIIMOHHOM Kypce. Kaxkaplii OueT conepKuT 1Ba KOHTPOJIBbHBIX Bompoca. [1o xomy oTBeTa CTyIEeHTY
3aJal0TCsl JOTIOTHUTEIbHBIE BOIIPOCHI IO 00CYKIaeMOi TeMe.

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. Kocmuueckas u nabopatopHas ra3monuHamuka. ConHeuHslid BeTep. BbIOpoc mia3mbl Ha CTEHKY
TOKaMaka.

Muxkpo- 1 MakpoCKoIln4ecKasi KApTHHA YCKOPEHMs I1a3Mbl. MeXaHu3Mbl pa3roHa 1ja3mbl.
YcnoBusl CYLIECTBOBAHUS IEKTPUUECKOTO II0JIS B IIa3Me.

du3nyuecKue OrpaHuueHUs Ha CKOPOCTh IIOTOKOB ILIa3MBbI .

Knaccuduranus yckoputenei.

[Ima3smoTpoHsl. YCTpolcTBa U NPUMEHEHUE.

[Ima3smenHble Kocmudeckue apurarenu. @opmyna [{ronkosckoro

PN AP

NmnynscHele yckopuTenu miasmsl. [Iymka Mapamia.

9. ®oxycupoBka 1azMeHHoro notoka. [Inazmennsiii hokyc @ununmosa u Meiizepa.

10. OcHoBHBIE QHU3MUECKHE TPOIIECCHl B KAHAJIE YCKOPUTEIS. MOJIENb «CHEKHOTO TLTyTay.
11. ITonaBneHue MiIa3MEHHBIX HEYCTOMUNBOCTEN B KaHaJle YCKOPUTEIS.

12. IlpuHUUOBl COIIACOBAHUE YCKOPUTENsS C HAKONUTENeM SHepruu. ['eoMeTpus yCKOpPUTENBHOIO
KaHaua.

13. CnocoObl yBeJIMYEHUSI CKOPOCTH U YHEPTUU TNIA3MEHHBIX TOTOKOB.

14. BzaumogeiicTBUe IBHKYLIEHCS IJ1a3Mbl C MATHUTHBIMU TIOJIIMHU.

15. TpancnopTHpOBKa OTOKOB ILIA3MBI.

16. MeToibl IMATHOCTUKYU ABUXKYIICHUCS T1a3MBbl.

17. Tepmanu3anus MOTOKOB IJIa3MBI. [lomydeHre HOHHO-TOPSYEN MIa3MBl.

18. TypOynieHTHBIE MEXaHU3MbI TOPMO>KEHHSI TIOTOKOB.

19. 3anonHeHue m1a3Mol TEPMOSIEPHBIX JIOBYLIEK. BBOA MIIa3MEHHBIX MIOTOKOB B TOKAMakK.

20. MHxeKus 1 yiep)KaHne IU1a3Mbl B OTKPBITBIX MATHUTHBIX JIOBYIIKAX.

21. Pesynbrarel uccnenoBanuil razonumHamuyeckod soBymku (I1J) m anuHHON aHTUIpPOOOUYHOMN
noBymiku (JAJ).

22. Co31aHue MOIIHBIX UCTOYHUKOB CBETOBOT'O M3JIyYEHMS HA OCHOBE IIIa3MEHHBIX YCKOPUTEIIEH.
23. PannanuoHHbli 6apbep U yCIOBHSI €r0 MPEOA0JICHUSL.

24. Pa3paboTKa HCTOYHUKOB HEUTPOHHOTO M3ITyUeHHs Ha 06a3e MIa3MEeHHBIX YCKOPHTEICH.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:
1.

A) CpaBHUTb MHTEHCUBHOCTH HEHTPOHHOIO BBIXOJA JJIs Cilydas IIPOJeTa BCTPEUYHBIX IJIa3MEHHBIX
ITOTOKOB JIPYT CKBO3b ApPYyTa U JJIS CIIydasl X IOJTHOW OCTaHOBKHU.

B) [1na3meHHbI TOTOK MPH BBOJE €r0 B HMIMHAPUIECKUH IJIa3MONPOBOJL C MPOAOIBHBIM MarHUTHBIM
[I0JIEM, BBITECHSIET II0J€ K CTEHKaM IUIa3MOIPOBOAA, 4YTO MPUBOAMT K YBEJIWYEHHUIO 3SHEPrUU
MarHuTHOro noss. OnpeaenuTb MaKCUMAJIbHYIO JIOJII0 SHEPTUH, KOTOPYIO INIAa3MEHHBIH MOTOK MOXKET
pacxozioBarh Ha yBEJIMUEHNUE S3HEPTUU MarHUTHOIO IIOJISL.

2.

A) OueHuTh PaBHOBECHYIO TEMIIEpATypy 3JIEKTPOHOB, KOTOpas OMpEAeNsieTcs Iepefavyeil dHEepruu
JNIEKTPOHAM OT Ooliee TOPSIYMX HWOHOB W OXJKJCHHEM JJIEKTPOHOB 3a CYET MPOAOJIBHOM
TEMJIONPOBOJHOCTH.

B) Onenuts MiuHY TOPMOXKEHHS BCTPEYHBIX IUIA3MEHHBIX IIOTOKOB IS CIydas KyJOHOBCKOTO
B3aMMOJICHCTBUS YACTHII.



[Tpumepsl 5K3aMEHAIMOHHBIX OWJICTOB (3alaHMi, TECTOB M JAp. MAaTepHalioB, HCIOJIB3YyEeMBIX UL
MPOBEICHUS 3a4eTa, IK3aMeHa):

buier 1

1 IIna3meHHBIE YCKOpUTENU — yCTPOWCTBA AJI FE€HEpalMU IOTOKOB ILIa3Mbl. PU3NYECKUE OCHOBBI
IIa3MeHHBIX yckoputened. MIJ] ypaBHeHHs [BMKEHHUS IIIa3Mbl. MHKpO- M MaKpOCKOIIMYECKas
KapTHHA YCKOPEHUs IUIa3Mbl. MeXaHU3MBbl pa3roHa IUIa3Mbl: Fa30KMHETUYECKU MEXaHU3M, YCKOPEHUE
«QJEKTPOHHBIM»  BETPOM, YCKOPEHHE  IEKTPUYECKMM TOJEM. YCJIOBHMS  CYLIECTBOBaHHS
AIIEKTPHUYECKOTO ToJisl B TuiasMme (ciydvaii Jlopenna, bonbiivana n Bekciiepa). Pons MarHuTHOTO MM07ISI.
®uznyeckne OrpaHUYEHUs HA CKOPOCTh IMTOTOKOB IJIA3MBI.

2 IlpuMeHeHHe MOTOKOB IUIa3Mbl JJS 3aMOJHEHHWS TEPMOSIACPHBIX JOBYIIEK. BBOoA mMa3zMeHHBIX
MIOTOKOB B TOKaMak M cTeuiaparop. [lomspusanus Iia3MEHHOTO NMOTOKAa M JpeiigoBoe ABHKEHHE
IUIa3Mbl TIOTIEPEK MAarHuTHOro nois. CrnocoObl TOPMOXKEHHs IUIa3Mbl Ha OCH cHUCTeMbl. MHxekuus
MIOTOKOB CHJIBHO M3nyd4aromied miaasmsl (Ne, Ar) B TOKaMak JAjsl HOAABIEHHUS M OCIa0JeHNsI CPHIBOB
TOKa.

Buier 2
1

Knaccudukanuss mnazMeHHbIX yckoputene. MMiynbCHblE, KBa3MCTAMOHAPHBIE M CTAl[IOHApPHBIC
MJIa3MEHHBIE YCKOPUTENN. YCKOPUTETH HU3KO- U BHICOKO-DHEPT€TUYHBIX ITOTOKOB IJIa3Mbl. TeTIOBbIE U
AIIEKTPOMArHUTHBIE YCKOPUTENIH. YCKOPUTEIH C BHEUIHMM M COOCTBEHHBIM MAarHUTHBIM IIOJIEM.
«Penbcorpony. Il1asMeHHbIE KOCMUYECKUE IBUTATEIIN.

2 3amosHEeHUE OTKPBITHIX JIOBYHIEK. MHXKEKIUs IUIa3Mbl B JIOBYIIKY 4Y€pe3 TOpIEBble MarHWTHBIE
MpoOKHU. YCIIOBUS NPOXOXKACHHS MarHuTHBIX OapbepoB. [lomydenue ropsueit mnasmsl ¢ [ ~ 1
CTOJIKHOBEHHEM BCTPEUYHBIX MOTOKOB. [lomaBnenne kpynmHomacmTabHbix MIJ[-HEeycTOHYMBOCTEH.
[lomepeuHoe ymepxanue TUIa3Mbl, KOIQQUUUEHTH 1mepeHoca. PesyabraTel  HMCCeIOBaHUIM
razoguHamuyeckoit JoBymku (IJ1JI) u nmuHHOM anTHIpOOOUHOM noBymiku (JJAJT).

buner 3.

1 Tlomy4eHne BBICOKOTEMIIEPATYpHOM IJIa3MbI TP TOPMOKEHUH IIJIA3MEHHOTO MOTOKA. TOpMOXKEeHHE
MOTOKOB IUIa3Mbl HA MarHUTHOM Oapbepe, yCIOBHUs TOPMOXKeHUS. TOpMO)KEHHE TOTOKOB IIa3Mbl TIPH
UX BCTPEYHOM B3aMMOAEUCTBUM. ['paHUIBI KyJOHOBCKOTO TOPMOXKEHHUS IOTOKOB. B3amMmonelicTeue
0€CCTOKHOBUTEBHBIX IIOTOKOB. TypOynentusie MEXaHU3Mbl  TOPMOXKEHUS IIOTOKOB.
beccTonkHOBUTENBHBIE  yaapHble BONHBL. MOHHO-3ByKOBasg W  IUIAHTOBas HEYCTOWYMBOCTH.
JloCTUrHYTbIe TapaMeTphbl TePMATN30BaHHOM I1a3MBbl (MIJIOTHOCTB, TEMIIEPATYPa, SHEPrOCOAEPKAHNUE).
2  HWmnynscHble yckoputenu ria3mbl. Koakcuanbubiil yckoputens. Ilymka Mapmaniga. OcHOBHBIE
¢du3nuecKue Mpoueccs B KaHae ycKoputens. Mozenb «CHEeKHOro rryray. @oKyCHpoBKa IJIa3MEHHOTO
noroka. [lnasmenusiii poxyc Oununmosa u Melizepa.

burer 4.

1  BsaumopeiicTBHe ABWXKYIIEHCS MIa3Mbl C MarHUTHBIM TOJIEM. TpPaHCIIOPTHUPOBKA ILIa3MEHHBIX
MIOTOKOB B MarHUTHBIX TOJISIX Pa3IMYHBIX KOH(uUrypanuid. YcnoBust 3(p(GeKTUBHONW TPaHCIIOPTHPOBKU
06e3 morepu uyactuu. llomaBnenue KpymnHoMaciuTabubix MIJ] HeycroiumBocTeidl. YmnpaBieHue
rapaMeTpaMu IUIa3Mbl B IIPOLiECCE TPaHCIOPTHPOBKU. CkaTHe IOTOKA, 3aMarHU4MBaHUE I1Ia3Mbl,
BO30Y’KICHHE YIAPHBIX BOJIH, N3MEHEHHUE AITUTEILHOCTH TIOTOKA.

2 Co3pnaHue MOIIHBIX MCTOYHMKOB CBETOBOIO H3JIy4YE€HUS Ha OCHOBE IUIA3MEHHBIX YCKOPHUTEJEH.
[IpeobpazoBanue HEPTUMU IUIA3MBI TSKEIBIX TA30B B U3JIYUYCHHE IPU TOPMOXKEHUH. XapaKTEPUCTUKU
W3JTy4eHHs B 3aBUCUMOCTH OT [TapaMETPOB IUIa3MEHHBIX ITOTOKOB. PajnanoHHbli 6apbep IS 1a3Mbl
nerkux smemeHToB (N, C, O 1 T.I1.) ¥ YCIOBHUS €ro MpeonoieHusl. Pa3roH mna3mel TSKeNbIX ra3oB (Af,
Kr, Xe) no snepruu nonos Beinie 100 k9B. PazpaboTka nCTOYHUKOB M3TydeHUs] Ha 6a3e COBPEMEHHBIX
IUTa3MEHHBIX YCKOPHUTEICH.

buier 5

1  Meroapl OUarHOCTUKM ABWXKYyLIecs miasMbl. CHocoObl M3MEPEHHUs! CKOPOCTH, UIUTEIBHOCTH,
IUIOTHOCTH, TEMIIEPATyphl U IOJIHOM SHEPIUH IIOTOKA IIa3MBbl.



2 CozgaHMe HCTOYHUKOB HEWTPOHHOrO u3inyuyeHus. [eHepanus HEWTPOHOB IpU CTOJIKHOBEHHUH
[TOTOKOB JIEUTEPHEBOM IIa3Mbl. IHTErpanbHbIN BBIXOJ HEMTPOHOB NPH OCTAHOBKE ITOTOKOB M NPH UX
IIpoJIETe JIPYI CKBO3b Apyra. 3aloJIHEHUE I11a3MOM OTKPBITHIX CUCTEM C JAOIOJIHUTEIBHBIM HarpEeBOM.
Tera-nuHY: cXaTue W HarpeB TEPMaJM30BaHHOW IUIa3Mbl BHEIIHUM MAarHUTHBIM  IIOJIEM,
sHepreTnyeckas 3h(HeKTUBHOCTh CUCTEMBI, JOCTUTHYThIE HapaMeTpPhI IIa3MBl.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIsAETCS OOydaroOmieMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUM;

oueHka «omm4HO (9)» BhICTaBIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKa «OoTIMYHO (8)» BhICTABIAETCA OOydYalOUIEMyCsl, €CJIM OH [IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIEeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETaeT HECYIIECTBEHHbIE OUIMOKY MPH PEIICHUH 3a/1a4;

OLIEHKa «X0poIIO (6)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAaKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yUaromeMycs, €ClIi OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY TIpY PEeIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKON IOCIIEI0BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 Marepuasa, €CiIi IIPU 3TOM OH BJIaieeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro 0Oy4eHUs] 1 MOXKET
MPUMEHSATH NTOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJETBOPHUTENbHO (3)» BBICTABIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbI,
pa3po3HEHHBIA XapakTep 3HAHWH, HETOYHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuana, He BIaJCIOlIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY IPUMEHSTH MOJYyYCHHbIE 3HAHUA IO
o0pasily B CTaHAAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0y4aromeMycCsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS 00ydarOUIeMycsi, MOKa3aBlIeMy IOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu npoBefeHUH YCTHOTO 3K3aMEHa CTYACHTY MpPEAOCTaBisiercss 45 MUHYT Ha moarotoBky. Ompoc
oOyyJarorerocsi Mo OWJIETY Ha YCTHOM DK3aMEHE, KaK MPaBUJIO, JUTHUTCA OKOJO | acCTPOHOMHYECKOTO
yaca, HO He 0ojee 2-X 9acoB.

Bo Bpems mpoBeneHHs 5k3aMeHa OOydYaroIIMecs MOTYT IOJIb30BaThCs MPOTPaMMOM JAWCIMIUIMHBL,
CIIPABOYHOM JINTEPATypOH, BBIYUCIUTEIbHOW TEXHUKON 1 CBOUMHU KOHCIIEKTAMH.



