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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

YK-1 Cnocoben ocymectBisaTe kputnueckud | YK-1.1 Ananuzupyer npoOineMHyI0 CUTYaIuIo KaKk CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-1.1 NUmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben cocraBiATh oOWIMil TiaH paboTHI MO
3aJJaHHOW TeMe, TMpearaTb METOAbl HCCIEIOBaHMUSA U
OIIK-1 Criocoben ¢opmynupoBaTh 1enu 1 CH0CO0bI 00paboTku pe3yJIbTaToB, MIPOBOJIUTH
3aa4l UCCIIEOBAHUS, BRIOUPATh KPUTEPUU UCCIIEJOBAaHMS IO COITIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABISATH MOTyUYEeHHBIE PE3yIbTaThI




OIIK-1.3 Brnameer cHCTEeMAaTHYeCKUMU 3HAHUSAMU TIO
HAIPABJICHUIO JIEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BBIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMHU
HaBBIKAMH MPOBEIICHHSI HAyYHO- MCCIEIO0BATEILCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIOJTHEHHOM
paboThI

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(GOPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-3 CriocobeH opopMIISITh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEILCKOM ACATEILHOCTH B
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpaMm

OIIK-3.1 Bmageer npodeccHoHANBHON TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acTy sIepHO
(U3UKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pusuveckoe OMUCaHKE SBICHHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOIOTHIA

[IK-1.2 Ymeet co3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OONacTH sAepHON (UBHKH |
TEXHOJIOT Ui

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUS
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpocTBax B 001aCTH siIepHOH pU3HKH 1
TEXHOJIOTHH

[IK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASAIINX B COBPEMEHHBIX (PU3NYECKUX yCTAaHOBKAX M
yCTpoicTBaxX B 00JIaCTH SIEPHOM (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DH3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH SiAEpHOM (QHU3UKH U
TEXHOJIOTUHI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

- MEXaHM3MbI YCKOPEHHUS CI'YCTKOB ILJIa3MBbl;
- OCHOBHBIE (PM3UUECKHE MPOLECCHI B KaHAJIE YCKOPUTEIIS;

- XapakTepHbIE ITapaMeTpPbl OTOKOB IIa3Mbl U CIIOCOOBI UX N3MEHEHHUS;

- TPUMEHEHHMsI TIOTOKOB IJIA3MbI B COBPEMEHHOM NMPOMBIIIJIEHHOCTH, HAYKE U TEXHOJIOTHH.

YMETB:

- MNpOBOAUTE CaAMOCTOATCIBHO W B COCTABC KOJIJICKTHBA 3KCHepI/IMeHTaHBHBIe/ TCOPCTUYICCKUC
HUCCIICOOBaHUs B obmactu IJIasMOAHAMHUKH,

- YMCTb BBI6I/IpaTB " OIPpUMCHSATH HAa IPAKTUKE aACKBATHBIC MCTOABI JIUATHOCTUKHU,

- I[IOJIy4aTb MaKCUMaJIbHO TOYHBIC 3HAUCHHUS U3MEPIACMBIX BCIINYUH U ITPABUJIIBHO OLICHHUBATL CTCIICHD

HUX JOCTOBCPHOCTD,

- aHAJIN3UPOBATh U 0000IIATH PE3yIbTAThl IKCIIEPUMEHTATIbHBIX/TEOPETUIECKUX UCCIICIOBAHMIA;
- BBISIBJIATh M OIICHHWBAaTh HMEIOIIMECS NPOOJIEMbI/IPOTUBOPEUNs M CTAaBUTh HOBBIC 33134l

HCCIeIOBaHUM.
BJIAJIETD:

- 3KCIIEPUMEHTAJIbHBIMHU METOaMU MCCIIE0OBAaHUs IBUXKYLIEHCs IU1a3Mbl;

- HaBBIKAMH MPOBEICHUS MOJCIBHBIX PACUETOB;

- KyJIbTYPOH IpEeICTaBICHHs CBOUX PE3yJIbTaTOB HA CEMHHApax U KOH(EPEHIHAX;
- HaBBIKAMH HAITUCAHMS HAYYHBIX CTATEH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




pr,Z[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

1 [Ipenmer mnasmogunHamuku. [loToku 1 1 2
m1a3mMbl. COTHEYHBIN BETEP.
@dusnyeckue  OCHOBBI  IUIA3MEHHBIX

2 yckopuTened.  MexaHW3MBl  pa3roHa 2 2 3
J1a3MBl.
O MHOT000pa3uu TIa3MEHHBIX

3 YCKOPHTEJEH. Knaccudukarus 2 2 3
YCKOPUTEIICH.

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

5 [Ina3zMeHHBIE KOCMHYECKHE J[BUTATEIIH. ) 5 3
®opmyita [{lnonkoBcKoro.
NMnynecHBIE  YCKOPUTENHW  TIIa3MBL.

6 [Tymka Mapmamra. [Inasmennsrit Gokyc 2 2 3
Oununnosa u Meiizepa.

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

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

9 B3aumopeiicTBre ABUKYILECHUCS TJIa3MBbI C 2 > 2
MarHUTHBIMU TIOJISIMU.

10 Meronpl  OUMArHOCTUKHA  JIBHOXKYILEHCA ) ’ 3
TJ1a3MBl.

1 Tepmanm3zanusi TIIa3MEHHBIX ITOTOKOB. ) 5 3
[TonyueHre HOHHO-TOPSIYEH IIa3MBl.

12 TypOyneHTHbIE MEXaHU3MBbl TOPMOXCHUS ) ) 3
[OTOKOB.

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

14 |T'azomunammueckas  josymka  (IZUJD). 2 2 3
JnuaHas ~ aHTUNpoOOYHAs  JIOBYIIKA
(LATD).
I'eHepanss MOIHBIX TOTOKOB IIJIa3MBI

15 |mpxensix razoB (Ar, Kr, Xe). Co3ganue 2 2 3
MCTOYHUKOB PEHTTEHOBCKOTO U3ITyUEHUSI.
Coznanme HCTOYHHUKOB — HEUTPOHHOTO

16 M3IIy4eHUs Ha  0aze  IUTa3MEHHBIX 1 1 2
YCKOPHTEJICH.

Uroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

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

Cemectp: 1 (Ocennuii)

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




CriocoObl  ycKkOpeHHs BeliecTBa. MexaHWYecKne M Ta30KMHETHYECKHE YCTPOICTBA, YCKOPHUTEIH
3apsDKEHHBIX  YacTHL, IJIa3MOJMHaMHueckue cucrembl. Kocmuueckas u  jmaboparopHas
wa3monuHamuka. ComHeuHbld BeTep. BoIOpoc m1a3mbl Ha CTEHKY TOKaMaka.

[Ina3MeHHBIE yCKOPUTENN — YCTPONCTBA JJIsl TEHEpALH IOTOKOB TUIa3Mbl. JJOCTUTHYThIE TapaMeTphI.
[Ipumeps! IpUMEHEHHUS IUIA3MEHHBIX YKOPUTEIEH B HAyUHBIX UCCIIENOBAHUSIX U TEXHOJIOTUU.

2. ®du3nyuecKre OCHOBBI MJIA3MEHHBIX yCKOpHUTeNel. MexaHu3Mbl pa3roHa mia3Mbl.

@u3NYEeCKUE OCHOBBI IUIA3MEHHBIX yckopuTeneil. MIJ] ypaBHeHusl ABUXKEHUA ILIa3Mbl. MUKpPO- U
MaKpOCKOIIHYECKash KapTUHA YCKOPEHUS IUIa3Mbl. MeXaHU3MBbl pa3roHa IUIa3Mbl: Ta30KMHETHYECKHUI
MEXaHU3M, YCKOPEHUE <«DJIEKTPOHHBIM» BETPOM, YCKOPEHHE 3JIEKTPUYECKUM II0JIeM. YCIIOBUS
CYLIECTBOBAHHMSI AIIEKTPUUYECKOTO Mol B TiasMme (ciydait Jlopenrtua, boneiimana n Bekcenepa). Ponb
MarsuTHoro nosis. dusnueckue orpaHUuEHUsI Ha CKOPOCTh IIOTOKOB IUIa3MBI.

3. O MHOTO00Opa3MH MIa3MeHHbBIX yckopuTeneil. Kiaccudukanus yckopureneii.

O wmHorooOpasuu TUTa3MEHHBIX yckoputenei. Knaccudukamus yckoputeneit. WmmnynbcHbie,
KBa3WUCTAllMOHAPHBIE W CTALIMOHAPHBIE IIJIA3MEHHBIE YCKOPHUTENW. YCKOPUTENN HHU3KO U BBICOKO
SHEPIreTUYHBIX IOTOKOB IUIa3Mbl. TEIIOBbIE U JIEKTPOMarHuTHbIE yckopurenu. Hensorepmuueckue
YCKOPHUTENH IUIa3Mbl. YCKOPUTEIH C BHEIIHUM M COOCTBEHHBIM MarHUTHBIM MojeM. «PerbcoTpony.
TopueBoii ycKopUTenb. YKOPUTENh C 3aMKHYTBIM JIPE(OM IEKTPOHOB.

4. ITnasmotponsl. [lpunuun neiicteus. Jocturnyrsie napamerpsl. [Ipumenenue.

CranuoHapHble HMCTOYHHMKHM IUIa3MEHHBIX 1MOTOKOB. Ilmasmorponsl. (IlpuHumn  neictBus.
YeroiunBOCTh pazpana. Dpo3usi IAMEKTponoB. JlOCTUTHYThle TapaMeTphl. TeXHOIOTHYECKHe
MPUMEHEHHSL. )

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

IIna3smMeHHBIE KOCMHYECKHE JIBHUTATCIIH. CDopMyﬂa HI/IOJ’IKOBCKOFO. 3J'I€KTpOCTaTI/I‘{eCKI/I6 u
SJICKTPOMArHUTHBIC INIa3MCHHBIC [IBUTATCIIN. I[OCTI/IFHyTbIe napamMmeTphl.

6. VmmynbcHple yckoputTenu miasmbl. [lymka Mapmamna. [Tnasmenusii gokyc Oununmnosa u
Melizepa.

HmmynbcHBIE YCKOPUTEIH IUIa3Mbl. DJIEKTPOIHbIE U 0e33IeKTpoiHble yckopuTenu. KoakcuambHbIH
yckoputenb. [lymka Mapmamna. @®okycupoBka Imia3MeHHOro mnortoka. [lmasmenHsbiil ¢okyc
Oununnosa u Meiizepa.

7. OcHOBHBIE (PU3MUYECKHE TPOLECCH B KAHAJIE YCKOPUTEIISL.

OcHoBHBIE (U3MUECKUE MPOLECCH B KaHae ycKopuTelns. Moaens «cHexHOro miyra». IlogaBnenue
TUTa3MEHHBIX HEYCTOMYMBOCTEH.

8. CrmocoObl YBCIUMYCHUA CKOPOCTHU U SHCPI'UHU IIJIA3MCHHBIX ITIOTOKOB.

OcobeHHoCTH TCHEpalMi MOIIHBIX ITOTOKOB IIJIa3MBbI. CornacoBaHue YCKOPUTEJIA C HAKOIIUTEIIEM
OHCPIUu. FeOMeTpI/ISI YCKOPUTCIIbHOTO KaHaJIa. I[OCTI/IFHYTBIC mapaMeTpbl IJIa3MBbI. Cnoco0ks1
YBCJIMYCHHA CKOPOCTHU U OHEPIUM IJIa3MEHHBIX 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. [logaBnenne kpynHomacmtabubix MIJ]
HeycroitunBocTel. [loTepn sHEpruM IpHu TPAHCIIOPTUPOBKE IJIa3Mbl B 3aBUCHMOCTH OT BEJTMYMHBI U
reOMETPUY MarHUTHOIO MOJis. YIIpaBieHHE NapaMeTpaMu IIJIa3Mbl B IIPOLIECCE TPAHCIOPTUPOBKH.
Cxarue MoToKa, 3aMarHM4MBaHUE IUIa3Mbl, BO30YKIIEHHE YIAPHBIX BOJH, U3MEHEHHUE JAJIUTEIHLHOCTH
IIOTOKA.

10. MeTo/bl TMAarHOCTHUKH BUKYIIEHCS TTa3MBbl.

Mertoabl AMArHOCTUKM JABWXKYIIeiHcs maa3sMmbl. CrmocoObl M3MepeHHs CKOPOCTH, IUIOTHOCTH,
TEeMIEepaTypbl U NOJIHON PHEPTUU I1J1a3Mbl. 30HIOBbIE METOABI U3MEPEHUI, CKOPOCTHASA (POTOCHEMKA,
KaJIOpUMETPHsI, OOJIOMETpHsI, THTEPPEPOMETPHUs, CIIEKTPOCKOMNHUsI onTHueckoro u BY® nuama3oHoB,
TOMCOHOBCKOE JIa3€pHO€ paccesiHue, HEUTPOHHBIE M PEHTTEHOBCKHE AETEKTOPBI.

11. Tepmanu3zauus mIa3MeHHBIX NOTOKOB. [loaydyeHre HOHHO-TOPSYEH T1a3MBbl.

Tepmanu3zanusi MOTOKOB IIa3MBI - MPEOOpPa30BAHUE PHEPTUU HAIMPABICHHOTO IBM)KCHUS MOTOKA B
TEIUIOBYK) JHEPIUI0 «CTAUMOHApHOW» Iuia3Mbl. [lomydeHue ropsiued miasmel. Tepmanuzanus
MOTOKOB IUIa3Mbl HA MarHUTHOM Oapbepe. YCIOBHSI TOPMOXKEHHS IUIa3Mbl. TepMmalin3alusi MOTOKOB
IUIa3Mbl TP UX BCTPEYHOM B3aUMOIEHCTBUM. I'paHMIIBI KYJIOHOBCKOIO TOPMOXEHHS IUIa3MEHHBIX
ITOTOKOB.

12. TypOyneHTHbIE MEXaHU3MbI TOPMOXKEHHSI TIOTOKOB.

BsaumoneiictBue 0eCCTONKHOBUTEIBHBIX IIOTOKOB. TypOyJeHTHbIE MEXaHH3Mbl TOPMOXKEHUS
MOTOKOB. beccTonkHOBHUTENbHBIE yaapHbIe BOJIHBI. MOHHO-3BYKOBasi M IIJIAHIOBas HEYCTOWYMBOCTH.
Jocturnyteie napaMeTpbl TEepPMaIU30BaHHON T1a3MBbl (moTHOCTB, TeMmIeparypa,
JHEProcoepKaHUE).

13. MmkeK1usa NOTOKOB IUIa3MbI B TOKaMaK.

[IpumeHeHue yckopuTeniell B TEPMOSIEPHBIX MCCIEIOBAHUAX. 3alIOJHEHNUE TUIa3MOM TEPMOSIEPHBIX
JOByIIeK. BBOI Iula3MEHHBIX ITOTOKOB B TOKaMak M creiuaparop. Ilomdpuzanusa miasMeHHOTO
notoka. J{petidoBoe ABMKEHHE MJIa3Mbl IONEPEK MarHUTHOTO Nosd. CriocoObl TOPMOXKEHHS T1Ia3MbI
Ha OCH CHCTEMBI. JJOCTUTHYTBIE TapAMETPHI.

Wnxekuns MOIIHBIX MOTOKOB CHJIBHO HM3iydarouiei riasMel (Ne, Ar) B TOKaMak Ijsl OCJIa0JIeHUS
CpPbIBOB TOKA.

14. 3amonHeHne Maa3MoOW OTKPBITHIX MAarHUTHBIX JoBymieK. ['azommHamuueckas nosymka ([/1J1).
JnuuHast antunpoOoyHas jgoBymka (JAJD).

3arnosHeHNe OTKPBITHIX JIOBYIIeK. MHkekuusi IuiasMbl B JIOBYLIKY 4epe3 TOPLEBbIE MarHUTHBIC
MPOOKHU. YCIIOBUSI TIPOXOXKJCHHUS MAarHUTHBIX OaphepoB. [lomydeHnue ropsyeid mmasmel ¢ [ ~ 1
CTOJIKHOBEHHEM BCTpeuYHbIX MOTOKOB. [lomaBnenue kpymHomacmraOHbix MIJI-HeycToituuBocTei.
[TonepeuHoe yaepkaHue IUIa3Mbl, JOCTUTHYTbIe KOX(QQUIMEHTH mepeHoca. Pesynbrars
uccieaoBaHuii razoguHamudeckoit JoBymku (I1JI) u nmuanOM anTHIpoOouHOM NoBy1KH (JAJ]).

15. T'enepauysi MOIIHBIX TOTOKOB IJia3Mbl TsokeNbix ra3oB (Ar, Kr, Xe). Cozganne MCTOYHHKOB
PEHTITEHOBCKOI'O U3JIyUeHHUsL.

Co3naHue MOUIIHBIX HCTOYHUKOB CBETOBOTO H3JYyYCHHS Ha OCHOBE IUIA3MEHHBIX YCKOPUTENCH.
Oco0eHHOCTH TeHEepalluu MOTOKOB HEBOIOPOJHOH Mmiia3mbl. [IpeoOpazoBanme 3HEPTUU JIBUKYIICHUCS
IJIa3Mbl B HW3IyYECHHE IPH TOPMOXKEHHMH. XapaKTEPUCTHKH M3IYYEHUS B 3aBUCUMOCTH OT
apamMeTpoB IUIA3MEHHBIX MOTOKOB. PanuanmoHHbI Oaphep M ycloBus ero mpeonoieHusi. Pasron
1a3Mbl TsDKenbIX ra3oB (Ar, Kr, Xe) no sHeprum nonos Boimie 100 k3B. PazpaboTrka MCTOYHHMKOB
PEHTI€HOBCKOTO M3JIy4eHHs Ha Oa3e COBPEMEHHBIX IIa3MEHHBIX YCKOPHUTEIEH.

16. Coznanre MCTOYHUKOB HEMTPOHHOTO U3JTYUYCHHUs Ha 0a3e MIa3MEHHBIX YCKOPUTEIEH.



Co3maHne HWCTOYHMKOB HEWTPOHHOIO HW3NMy4YeHHs. [eHepanusi HEHUTPOHOB IPH CTOJIKHOBEHHHU
[IOTOKOB JAEUTEPUEBOH IIa3Mbl. BBIXOJ HEUTPOHOB IPHU OCTAHOBKE ITIOTOKOB U IIPU UX IIPOJIETE APYT
CKBO3b Jpyra. 3alojHEHHE IJ1a3MOM CHUCTEM C JIOMOJIHUTENbHBIM HarpeBoM. TeTa-IuHY: CKaTHEe U
HarpeB TepMain3oBaHHOW Iwiasmbl ¢ LD OUDOOOOOOOLLD BHEIIHMM MarHUTHBIM IIOJIE
3¢ EKTUBHOCTh CHUCTEMBI, MapaMeTpbl IUIa3Mbl, HEUTPOHHBIA BbIXOA. TeTa-MMHY C JailHEpOM:
cxkarue tia3Mel ¢ [0 0<<[11<<[]1 meTtamum4yeckoit 00010uKol. JIOCTUTHYThIE CTETICHU CXKATHSI.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00pa30BaTeIbHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

B HacTosimiee Bpems 3HaHUS O CIIOCOOAX IOJIyYEHHs IMMOTOKOB IJIa3Mbl, JIOCTUTHYTBIX IapaMeTpax
MOTOKOB, @ TAKXE HMX BO3MOXHBIX NPUMEHEHUSX HEOOXOAWMBI CHEIHAIUCTAM B CAMBIX Pa3IHMYHBIX
00acTsaX COBPEMEHHOM MPOMBIIIUIEHHOCTH, HayKU M TEXHOJIOTHH. [103TOMY CTyaeHT, u3ydaromuii Kype
"[lnasmonnHamMuKa", JOJKEH C OIHOW CTOPOHBI, B TOJHOM Mepe OBIaAeTh 0a30BBIMH 3HAHHUAMH, a C
Jpyroil CTOPOHBI, AOJDKEH HAyYUTbCsS IPUMEHITh TEOPETUUYECKUE 3HAHUS Ha INpaKTHKE, BKIIOYas UX
MPUMEHEHHE B CMEXKHBIX U MEXIUCIUILTMHAPHBIX HAYYHBIX OOJIACTSIX.

B pesynbrare u3yueHHMs AWCLUIUIMHBI CTYAEHT [OJDKEH TBEPAO YCBOMTH (H3MUYECKHE OCHOBBI
YCKOpPEHHS IIJIa3Mbl, pa30UpaThCs B MPHHIMIIAX PAOOTHI TUIA3MEHHBIX YCKOPHUTENIEH, OPHEHTHPOBATHCS
B MHOT000pa3HH CyIIECTBYIOIMX YCKOpUTENeH U 001acTsIxX ux npuMeHeHus. CTyJIeHT J0JKEeH OCBOUTD
OOIIMPHBIA 00BbEM 3HAHWH O B3AMMOJCHCTBHM IUIA3MEHHBIX ITOTOKOB C MAarHUTHBIMHU TIOJISIMH
paznuuHOW KOH(Urypamuu, OTpabOTaHHBIX CHOCO0AaX TPAHCIOPTHPOBKH TIOTOKOB TUIA3MbI HA
3aJjaHHBIC PACCTOSHHS O€3 TOTeph SHEPTuil, BO3MOKHOCTH HM3MEHEHHUS XapaKTEPHCTUK IUIa3Mbl B
mpouecce TPAHCHOPTUPOBKH, METOAAX TepMalW3allMy IJIa3MEHHBIX IIOTOKOB M HOJyYeHHH
MOHHO-TOPSIYeH «CTallMOHAPHOW» TIa3Mbl, TPUMEHEHHUHU TUIa3MEHHBIX YCKOPHUTENEH Ui 3allOTHEHHS
TEPMOSIIEPHBIX JIOBYIIEK M CO3JaHMA MCTOYHUKOB u3iMydeHHs. CTyIeHT JOKeH OBITh TOTOB
MPUMEHSATH MTOJYYCHHBIC 3HAHUS ISl PEIICHUS KOHKPETHBIX MPAKTUYSCKUX 3a/1ad.

CTyneHTy HEOOXOAMMO OCBOMTH METOAMKY IPOBENEHHS MNPUOIM3UTENBHBIX OLIEHOK PAa3IHYHBIX
mapamMeTpoB ¥ XapakTePHCTHK IUIa3Mbl Ha OCHOBE OrpPaHWYEHHOTO0 Habopa IOCTYITHBIX
HKCTIEPUMEHTANIbHBIX JIAHHBIX, KOTOPBIE MOTYT MMETh 3HAYMTENBHBIN pazOpoc mo BenuuuHaMm. J{is
ATOTO CTYIEHT JOJDKEH XOpOUIO OpPUEHTUPOBAThCA B (PU3MYECKHX NPUHIMIIAX TNPHUMEHSIEMBIX
JIMAarHOCTUYECKUX  METOAMK, MOHUMATh OTPAHMYEHHS 3THX METONOB M HMCTOYHUKH BO3MOXKHBIX
MOTPEITHOCTeH W3MEpPEeHHH, a TaK)Ke 3HaTh YHCICHHbIE (HOpMYJbl (HU3MKH TUIA3Mbl M 3HAYCHHUS
OCHOBHBIX (PU3MYECKUX KOHCTAHT

VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapspKEHHOM caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyA€HTa Haja TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— MpopaboTKy y4eOHOro MaTepuaia (TI0 KOHCIIEKTaM JISKIHiA, y4eOHOH 1 HaydHOU JInTeparype),

— MMOJTOTOBKY OTBETOB Ha BOIPOCHI, PeIHA3HAYCHHBIX JJIsI CAMOCTOSTEIBHOTO H3Y4YCHHS,



— peumiceHue 3aaa4, rnpeajaraCMbiX CTyACHTAM Ha JICKIUAX W MPAKTUICCKUX 3aHATHAX,
— INOATOTOBKY K INPAKTUYCCKUM 3aHATUAM, DK3aMCHY.

Jlnst Toro, 4TOOBI CTYAEHTHI JIy4llle YCBauBalIM yuyeOHBIH MaTepHal, B Hauasle 3aHATHSA, KaK MPaBHIIO,
npoBoguTcs KopoTkuil (10-15 MuHYT) ompoc mo MaTepuaity MPOLICAIINX 3aHATHHA B yCTHOW (opme.
PyKOBOZICTBO M KOHTPOJb 3a CAMOCTOSTEJILHON PabOTOil CTyAeHTa OCYIIECTBISETCS CHUCTEMAaTHYEeCKH
MyTEM OIpOoca B PeXUME JUCKYCCHH IO TEME, a TaKke B (OpME WHANBUIYATbHBIX KOHCYJIBTAIUH.
BaxxHo n0OUTBbCS MOHMMAaHUS W3y4yaeMOro Marepuaja, a HE MEXaHHMYECKOro ero 3alOMHHAHUS.
ITokazareneM BIQAEHUS MaTepUaloOM CIYXKHUT YMEHHE pemarh 3aaadd. ns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS HAa NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [lpm 3arpymHeHHMM W3y4eHHS OTHEIBbHBIX TEM, BOIPOCOB cleayeT oOpamarbes 3a
KOHCYJIBTAllUsIMU K JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
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

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

OIIK-1 Criocoben ¢popMynupoBaTh LENH U
3a/1a4¥l UCCIIEI0BAaHMs1, BEIOMPATh KPUTECPHU
OLICHKH, BBISIBJIATH IPHOPUTETHI PEIICHHS 3a1a4

OIIK-1.1 NmeeT npeacTaBieHrE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TENHHOCTH

OIIK-1.2 CrnocobeH cocTaBiATh OO TuTaH paboTHI IO
3aJaHHOW TeMe, TMpeJlaraTb METOAbl HCCICIOBaHHS U
CHOCOOBI 00OpaboTku pE3yJIbTaToB, MPOBOJIUTH
MCCIIEIOBAHHS 110 COIIACOBAHHOMY C PYKOBOIUTEJIEM ILIaHY,
HPENCTABIISATH HOJNyYeHHbIC PE3YJIbTaThl

OIIK-1.3 Brnameer cHCTEeMaTHYeCKUMU 3HAHUSAMU TIO
HAIPABJICHUIO JEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BBIOpaHHOH  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMHU
HaBBIKAMH MPOBENICHHSI HAyYHO- MCCIEIO0BATEILCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST W HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OI1IK-3 CriocobeH opopMIISITh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEILCKOM ACATEILHOCTH B
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpamm

OIIK-3.1 Bmageer npodeccHOHANBHON TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHO
(U3UKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pusuveckoe OMUCaHKE SBICHUA U MPOIECCOB
B 00J1aCTH SIEPHOM (PU3MKH U TEXHOIOTHIA

[IK-1.2 Ymeet co3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OONacTH sAepHON (UBHKH |
TEXHOJIOT U1

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOH PU3HKH 1
TEXHOJIOTHH

[IK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASIINX B COBPEMEHHBIX (PU3NYECKHX yCTAaHOBKAX M
yCTpoiicTBaxX B 00IaCTH SJIEPHOM (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIUX B COBPEMEHHBIX (PHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH SiAepHOM (QHU3UKH U
TEXHOJIOTUHI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydenus AuCIUIUIMHEL «[1nma3MoarHaMuKkay 00y4aroInuics TOJKeH:

3HATb:

- MEXaHM3MbI YCKOPEHHUs CI'YCTKOB ILJIa3MBbl;

- OCHOBHBIE (PM3UUECKHE MPOLECCHI B KaHAJIE YCKOPUTEIIS;

- XapakTepHbIE IIapaMeTpPhl OTOKOB IIa3Mbl U CIIOCOOBI UX N3MEHEHHUS;

- TPUMEHEHHMsI IOTOKOB IJIA3MbI B COBPEMEHHOM NMPOMBIIIJIEHHOCTH, HAYKE U TEXHOJIOTHH.

yMeTh:




- MPOBOJIUTH CAMOCTOSTENBHO M B COCTAaBE KOJUICKTHUBA SKCIEPUMEHTAIbHBIE/ TEOPETUYECKHE
HCCIEI0BaHUs B 00JaCTH IUIA3MOIMHAMUKY,
- YMETh BBIOMpATh U MPUMEHATH Ha MPAKTUKE a/ICKBaTHBIE METO/IbI IUATHOCTHKHY;
- TOJy4aTh MAaKCUMAJIbHO TOUYHBIC 3HAYCHUSI U3MEPSEMbIX BEIMYUH U MPABUIBHO OIICHUBATH CTENCHB
WX JIOCTOBEPHOCTH;
- aHaJIM3UPOBaTh M 000O0IIATH PE3YIBTAThI IKCIIEPUMEHTAILHBIX/TEOPETUISCKUX UCCIICAOBAHUN;
- BBISIBIISITh M OIIGHWBATh HUMEIOIIUECS TMPOOIEMBI/TIPOTUBOPEUNS] M CTaBUTH HOBBIE 3aJlauu
HCCIICTOBaHMH.
BJIaJeTh:
- DKCHEPUMEHTAIbHBIMU METOJIAMH UCCIICOBAHUS JBUKYIICHCS IIJ1a3MBbl;
- HaBbIKaMU MPOBEACHUS MOJIETBHBIX PACUETOB;
- KyJIBTYpOU IPECTABICHHS CBOUX PE3YJIbTaTOB HA CEMHHAPAX U KOH(PEPEHIINSAX;
- HaBbIKAMU HaIMCAHMS HAyYHBIX CTaTEH.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0

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

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

Arrecramust no aucrummbe «I[lmasmMonuHamuka» ocymiecTBisercss B (opMme SK3aMeHa. JK3aMeH
MPOBOOUTCS B YCTHOH (opMe C BKIIOYEHHWEM B OWJIeT 3aJayd, NOAOOHOHM pacCMOTPEHHBIM B
JEKIIMOHHOM Kypce. Kaxkaplii OuieT comep Ut 1Ba KOHTPOJIBbHBIX Bompoca. [1o xomy oTBeTa CTyAEeHTY
3aJal0TCsl JOTIOTHUTENIbHBIE BOIIPOCHI IO 00CYKIaeMOi TeMe.

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. Kocmuueckas u nabopatopHas ruia3monuHamuka. ConHeuHslid BeTep. BbIOpoc mia3mbl Ha CTEHKY
TOKaMaka.

Muxkpo- 1 MakpOoCKoIIM4ecKasi KApTHHA YCKOPEHUs I1a3Mbl. MeXaHu3Mbl pa3roHa 1ja3mbl.
VYcnoBusl CYLIECTBOBAHUS IEKTPUUECKOTO II0JIS B IIa3Me.

dusnyuecKue OrpaHuueHUs Ha CKOPOCTh IIOTOKOB ILIa3MBbI .

Knaccuduranus yckoputenei.

[Ima3smoTpoHsl. YCTpolcTBa U NPUMEHEHUE.

[ImasmenHbie Kocmudeckue apurarenu. @opmyna L{ronkosckoro

PN AP

HNmnynscHble yckopuTenu miasmsl. [Iymka Mapamia.

9. ®oxycupoBka mazMeHHoro notoka. [Inazmennsiii hokyc Oununmosa u Meiizepa.

10. OcHoBHBIE QHU3MUECKHE TPOIIECCHl B KAHAJIE YCKOPUTEIS. MOJIENb «CHEKHOTO TLTYTay.
11. ITonaBneHue MiIa3MEHHBIX HEYCTOMUHNBOCTEN B KaHaJle YCKOPUTEIS.

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

13. CnocoObl yBeIMYEHUSI CKOPOCTH U DHEPTUU TNIA3MEHHBIX TOTOKOB.

14. BzaumogeiicTBue IBHKYLIEHCS I171a3Mbl C MATHUTHBIMU TOJIIMHU.

15. TpancnopTHpOBKa OTOKOB ILIA3MBI.

16. MeToibl AMArHOCTUKYU ABUXKYIIEHUCS T1a3MBbl.

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

18. TypOyneHTHbIE MEXaHU3MbI TOPMO>KEHHSI TIOTOKOB.

19. 3anonHenue m1a3Mol TEPMOSICPHBIX JIOBYLIEK. BBOA MI1a3MEHHBIX MIOTOKOB B TOKAMakK.

20. MHxekus 1 yiep)KaHre TU1a3Mbl B OTKPBITBIX MATHUTHBIX JIOBYIIKAaX.

21. Pesynbrarel uccnenoBanuil razonumHamuueckod soBymku (I1J) u anuHHON aHTHIpOOOUYHON
noBymiku (JAJ).

22. Co31aHu€ MOIIIHBIX UCTOYHHUKOB CBETOBOT'O U3JIyYEHMS HA OCHOBE IIIa3MEHHBIX YCKOPUTEIIEH.
23. PannanuoHHbIi 6apbep U yCIOBHSI €r0 MPEOA0JICHUSL.

24. Pa3paboTKa HCTOYHUKOB HEHTPOHHOTO M3ITyUeHHs Ha 0a3e MIa3MEeHHBIX YCKOPHTEICH.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:



1.

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

B) [Ina3meHHbIi TOTOK MPH BBOJE €r0 B UMIMHAPUIECKUH IJIa3MONPOBOJL C MPOAOIBHBIM MarHUTHBIM
[I0JIEM, BBITECHSIET II0J€ K CTEHKaM IUIa3MOIPOBOAA, 4YTO MPUBOAMT K YBEJIWYEHHUIO 3SHEPrUU
MarHuTHoro noss. OnpeaenuTb MaKCUMAJIbHYIO JIOJII0 SHEPTUH, KOTOPYIO INIAa3MEHHBINH MOTOK MOXKET
pacxozioBarh Ha yBEJIMUEHNUE S3HEPTUU MarHUTHOIO IIOJISL.

2.

A) OueHuTh PaBHOBECHYIO TEMIIEpATypy 3JIEKTPOHOB, KOTOpas OMpEAeNsIeTcs Iepefavyei dHEepruu
JNIEKTPOHAM OT OoJiee TOPSIYMX HWOHOB W OXJAKJICHHEM JJIEKTPOHOB 3a CYET MPOAOJIBHOM
TEMJIOMPOBOJHOCTH.

B) Onenuth MuHY TOPMOXKEHHS BCTPEYHBIX IUIA3MEHHBIX ITIOTOKOB IS CIydas KyJIOHOBCKOTO
B3aMMOJICHCTBUS YACTHII.

[Tpumepsl 5K3aMEHALMOHHBIX OWJICTOB (3alaHMi, TECTOB M JAp. MATepHalOB, HCIOJIB3YyEeMBIX UL
MPOBEICHUS 3a4eTa, IK3aMeHa):

buier 1

1 IIna3meHHBIE YCKOpUTENU — yCTPOWCTBA AJI FE€HEpalMH IOTOKOB IL1a3Mbl. PU3NYECKUE OCHOBBI
IIa3MeHHBIX yckopurened. MIJ] ypaBHeHHs [BM)KEHHUS IIIa3Mbl. MHKpO- M MaKpOCKOIIMYECKas
KapTHHA yCKOPEHUs IUIa3Mbl. MeXaHU3MBbl pa3roHa IJIa3Mbl: Fa30KMHETUYECKU MEXaHU3M, YCKOPEHUE
«QJEKTPOHHBIM»  BETPOM, YCKOPEHHE  IEKTPUYECKMM TOJEM.  YCJIOBHMS  CYLIECTBOBaHHS
AIIEKTPHUECKOTO ToJisl B Tuiasme (ciydvaii Jlopenna, bonbiivana n Bekciiepa). Pons MarHuTHOTO MM071SI.
Puznyeckne OrpaHMYEHNS HA CKOPOCTh MTOTOKOB IJIA3MBI.

2 IlpuMeHeHHEe MOTOKOB IUIa3Mbl JJS 3aMOJHEHHWS TEPMOSIACPHBIX JOBYIIEK. BBoA mMa3MeHHBIX
IIOTOKOB B TOKaMak M cTeuiaparop. [lomspusanus Iia3MEHHOTO INMOTOKAa M JpeiigoBoe ABMKEHHE
IUIa3Mbl TIOTIEPEK MAarHuTHOro nois. CrnocoObl TOPMOXKEHHs IUIa3Mbl Ha OCH cHUCTeMbl. MHkekuus
MIOTOKOB CHJIBHO M3ny4aromiei miaasmsl (Ne, Ar) B TOKaMak Jjsl TOABIEHHUS M OCIa0JeHNsI CPHIBOB
TOKa.

Buier 2
1

Knaccudukanuss mnazMeHHbIX yckopuTene. MMiynbCHblE, KBa3MCTAMOHAPHBIE M CTAl[IOHAPHBIC
IJIa3MEHHBIE YCKOPUTENN. YCKOPUTENH HU3KO- U BHICOKO-OHEPT€TUYHBIX ITOTOKOB IJIa3Mbl. TeTIOBbIE U
AIIEKTPOMArHUTHBIE YCKOPUTENIH. YCKOPUTEIH C BHEUIHMM M COOCTBEHHBIM MArHUTHBIM IIOJIEM.
«Penbcorpony. Il1a3sMeHHbIE KOCMUYECKUE IBUTATEIIN.

2 3amosHEHUE OTKPBITHIX JIOBYHIEK. MHXKEKIUs IUIa3Mbl B JIOBYIIKY 4Y€pe3 TOpIEBble MarHWTHBIE
NpoOKHU. YCIIOBHSI NPOXOXKACHHS MarHuTHBIX OapbepoB. [lomydenue ropsueit mnasmsl ¢ [ ~ 1
CTOJIKHOBEHHEM BCTPEUYHBIX MOTOKOB. [lomaBnenne kpynmHomacmTabHbix MIJ[-HEeycTOHYMBOCTEH.
[lomepeyHoe ymepxanue TUIa3Mbl, KOIQQHUUUEHTH TmepeHoca. PesyabraTel  HMCCIeIOBaHUIM
razopuHamuyeckoit oBymiku (IJ1JI) u nmuHHOM anTHIpOO6OUHOM noBymiku (JIAJT).

buner 3.

1 Tlomy4eHne BBICOKOTEMIIEPATypPHOM IJIa3MbI TP TOPMOKEHUH IIJIA3MEHHOTO MOTOKA. TOpMOXKeHHe
MOTOKOB IUIa3Mbl HA MarHUTHOM Oapbepe, yCIOBHUs TOPMOXKeHUS. TOpMO)KEHHE TOTOKOB IIa3Mbl TIPH
UX BCTPEYHOM B3aMMOAEUCTBUM. ['paHUIIBI KYyJOHOBCKOTO TOPMOXKEHHUS IOTOKOB. B3amMmonelicTeue
0€CCTOKHOBUTEBHBIX IIOTOKOB. TypOynentusie MEXaHU3Mbl  TOPMOXKEHUS IIOTOKOB.
beccTonkHOBUTENBHBIE  yaapHblE BONHBL. MOHHO-3ByKOBasg W  IUIAHTOBas HEYCTOWYMBOCTH.
JloCTUrHYThIe TapaMeTphbl TEPMATN30BaHHOM I11a3MBbl (MIJIOTHOCTB, TEMIIEPATYPa, SHEPrOCOEPKAHNUE).
2 HWmnynscHble yckoputenu ria3mbl. Koakcuanbubiil yckoputens. Ilymka Mapmaniaa. OcHOBHBIE
¢du3nuecKue Mpoueccs B KaHae ycKoputens. Mozenb «CHEeKHOro rryray. @oKyCHpoBKa IJIa3MEHHOT0
noroka. [lnasmenusiii poxyc Oununmnosa u Melizepa.

buier 4.



1  BzaumopeiicTBHE ABIKYIIEHMCS IUIa3Mbl C MAarHUTHBIM IOJIEM. TpaHCIOPTUPOBKA IUIA3MEHHBIX
MMOTOKOB B MAarHUTHBIX MOJSAX Pa3IMYHbIX KOH(urypauuid. YcnoBus 3p(HEeKTUBHONW TPaHCIIOPTUPOBKU
0e3 morepu uyactuin. [lomaBnenue kpymHoMacmiTabHbix MIJ] HeycroWumBocTeil. YmpaBieHue
napaMeTpaMu IUIa3Mbl B MpOLECCe TPAHCIOPTHPOBKH. CkaTWe MOTOKA, 3aMarHUYMBaHUE IJIa3MBbl,
BO30YKJICHNE yJapHbIX BOJIH, U3MEHEHUE [UINTEIbHOCTH OTOKA.

2 Co3pmaHue MOIIHBIX MCTOYHHKOB CBETOBOTO HM3JIYYECHHS Ha OCHOBE IUIA3MEHHBIX YCKOPHUTEJEH.
ITpeoGpazoBanue SHEPTUH IJIa3Mbl TSHKENBIX TA30B B M3IY4YEHHUE MPU TOPMOKEHHH. XapaKTePUCTHKH
U3IyYCHHS B 3aBUCHMOCTH OT HapaMeTPOB IJIa3MEHHBIX ITOTOKOB. PasnanmoHHbIi Oapbep IS 1maa3Mbl
nerkux snmeMeHToB (N, C, O 1 T.I..) ¥ YCJIOBHUS €ro MPeoioieH sI. Pa3roH mia3Mbl TSXKENbIX Ta30B (AT,
Kr, Xe) no snepruu nonos Beie 100 k3B. Pazpa®oTka HCTOYHUKOB M3ITyueHHs Ha 0a3e COBPEMEHHBIX
IJIA3MEHHBIX YCKOPUTEIIEH.

buier 5

1 MeTonbl AUarHOCTUKU JBWKYIIEHCs mia3mbl. CrocoObl M3MEpEHHsI CKOPOCTH, JITUTEIBHOCTH,
IJIOTHOCTH, TEMIIEPATYPHI U IOJIHOM SHEPTUU MMOTOKA IIa3MBbl.

2 CozgaHMe HCTOYHHMKOB HEWTPOHHOTO W3NMy4yeHHs. [eHepamnusi HEWTPOHOB HpPU CTOJIKHOBEHUH
[IOTOKOB JIEUTEpUEBOM I1a3Mbl. HTErpaibHbIM BBIXOJ HEUTPOHOB IPH OCTAHOBKE IIOTOKOB U IIPU UX
MpoJIeTe IPYr CKBO3b Apyra. 3amoyIHeHHE I1a3MOM OTKPBITHIX CUCTEM C JAONOJIHHUTEIBHBIM HAIPEBOM.
Tera-nuHY: cxarue W HarpeB TEPMaJM30BaHHOW IUIa3Mbl BHEIIHMM MAarHUTHBIM  IIOJIEM,
sHepreTudeckas 3pPEeKTUBHOCTb CUCTEMBI, TOCTUTHYTHIE TAPAMETPHI I11a3MBbl.

Kputepun onennBanus

Onenka «ommmuHo (10)» BeIcTaBigeTcs 0OyyalomeMycs, €clidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHKka «omM4HO (9)» BBICTaBNUsETCS OOydYalONIEeMyCs, €CJId OH IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIUHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M NIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OlleHKa «OoTIMYHO (8)» BBICTABIsETCS OOydYalONIEeMyCs, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHHWH, HO TNPH 3TOM OBUIM JIONMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIC MOCIe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIECTBEHHbBIE OIIMOKHM NP PELICHUH 3a/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYyCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OIMOKK B OTBETE U (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPHUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLIEHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTaBISIETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIbHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHaIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOH MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 00y4eHnss 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydaroleMycs, MOKa3aBIIEMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B U3JOXKEHWHM NPOrpaMMHOTO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HMPUMEHSATh MOJy4YeHHBbIC 3HAHUS 10
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYHIOBJIETBOPUTENIHHO (2)» BBICTABISIETCA OOydaroUmleMycsi, KOTOPbIi He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;



OLICHKA «HEYJOBJIEeTBOpHUTENbHO (1)» BhICTaBIsieTcss 00yyaromemMycs, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

[Ipu mpoBegeHNM YCTHOTO 3K3aMEHa CTYACHTY MpefocTaBisiercs 45 MUHYT Ha moarotoBky. Ompoc
oOydJarorerocsi Mo OWJIeTy Ha YCTHOM JK3aMeHe, KaK MpaBUIiIO, UTHUTCS OKOJO | acTpOHOMHYECKOTO
yaca, HO He 0oJjiee 2-X 4acoB.

Bo Bpemsi mpoBeneHusi 3K3aMeHa 0O0yyarommecs MOTYT IIOJIb30BaTbCsi MPOrPaMMON TUCLMILIMHEI,
CIIPABOYHOM JIUTEPATYPOM, BEIYUCIUTEIIBHOU TEXHUKOM U CBOUMU KOHCIIEKTAMU.



