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AHHOTANMA
[IpenmeroMm wuccnenoBaHus JAHHOTO Kypca SBISIOTCS TOTOKM IUTa3Mbl M WX TPUMEHEHHWE B HAy4YHBIX
rcciaenoBaHusAX U TexHonoruu. CylecTBeHHOE BHUMAHHE YIESETCS TAKKe CIEIMAbHBIM YCTPOUCTBAM TSt
MONMy4YeHHsT TIOTOKOB TUIa3Mbl — IUIa3MEHHBIM YCKOpHUTeNsiM. PaccmarpuBarorTcss (QU3MYECKHe OCHOBBI
IJIA3MEHHBIX YCKOPUTENEH, MEXaHU3Mbl YCKOPEHUS IIa3Mbl, JOCTUTHYTHIC MapaMeTpPhbl MIIa3MEHHBIX ITOTOKOB
Y TPOBOJIMMBIC B HACTOSIIIIEE MCCIICAOBAHUSI JJIsl YCOBEPIIEHCTBOBAHUS yckopuTenei. Jlaercs nundopmanus o
KJIacCU(DUKAINH TIIa3MEHHBIX YCKOPUTEJIeH 1 001acTSIX TPUMEHEHHS Pa3IUIHbBIX TUTIOB YCKOPUTENICH.
OOCyXmarTcsi BOMPOCHI B3aWMOJICUCTBHS ITUTA3MEHHBIX IIOTOKOB C MArHUTHBIMH TIONSIMU  Pa3sTUYHON
TEOMETPUH M CIOco0ax ympaBlIeHUs MapaMeTpaMu IIa3Mbl B TIpoIlecce TPAHCIOPTUPOBKU IOTOKa B
MarHUTHOM TIoJie. 3HAYUTEILHOE BHUMAaHUE YICNACTCS IMONYYSHUIO BBICOKOTEMIIEPAaTYypPHOU IIa3Mbl TpH
TOPMOKEHUS TIA3MEHHOTO IMOTOKa B pe3yjbTare MpeoOpa3oBaHWs JHEPTUU HAINPABICHHOTO JIBUKECHHUS B
TETIJIOBYIO SHEPTHIO «CTAIMOHAPHO TIIa3MBbI 3a cUeT (HOPMHUPOBAaHMS OECCTOIKHOBUTEIHHBIX YIAPHBIX BOJIH.
AHaNM3UPYIOTCS CIMOCOOBI TPUMEHEHHST BBICOKODHEPTETUYHBIX IJIA3MEHHBIX IIOTOKOB ISl 3aIlOJIHEHUS
MAarHUTHBIX TEPMOSACPHBIX JIOBYIIEK MOHHO-TOpsiued 1uia3moil. PaccmarpuBaroTcst JeWCTBYIOIIUE U
pa3pabarbIiBacMble CXEMbI MOIIHBIX HMCTOYHUKOB HEHTPOHHOTO M PEHTTEHOBCKOTO W3IYYCHHS HA OCHOBE
CTOJIKHOBEHUSI BCTPEUHBIX MTOTOKOB IJIa3Mbl, IPUBOJATCS JOCTUTHYTHIE PE3YJIbTATHI.
[IpencraBneHbl COBPEMEHHBIE CPEACTBA JUATHOCTUKU, IPUMEHSIEMBIC ISl U3MEPEHUS TapaMEeTPOB MJIa3Mbl U
HCCIIeIOBaHUS HHTEPECYIOIINX TUIAMEHHBIX MTPOLIECCOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

@®opmupoBaHre 0a30BBIX 3HAHMH O CHoco0ax MONyYeHHs IOTOKOB IUIa3Mbl MU MX HPUMEHEHHH B
COBPEMEHHOM MPOMBIIUIEHHOCTH, HAYKE U TEXHOJIOTHH.

3amaun JUCHUILIMHBI
* OCBOCHHE CTy/IcHTaMH 0a30BbIX 3HAHUI B 00TACTH PU3UKU M TEXHUKU YCKOPCHHUS TTa3MBbl;
*  npuoOpeTeHHe 3HAHUH O (PU3MUECKUX OCHOBAX YCKOPEHHS IUIa3Mbl, OTPAaOOTAHHBIX METOAX
3 PEeKTUBHON TPAHCTIOPTUPOBKH IUIa3Mbl, B3aUMOJICHCTBUU MOTOKOB IUIa3Mbl ¢ MATHUTHBIMU TOJISIMH,
Croco0ax YMpaBICHHUS XapaKTCPUCTHKAMU IUIa3Mbl, TEPMaIM3alMK TUIa3MEHHBIX TMOTOKOB IMPH HX
TOPMOYKCHUH;
. npuoOpeTeHne 3HaHWi 00 KCIOJIb30BAaHUN YCKOPEHHBIX CTYCTKOB M MOTOKOB IUIa3Mbl B
COBPEMCHHO MPOMBIIICHHOCTH, HAYKE ¥ TEXHOJIOTHH;
*  TIpuUOOpEeTEHUE CBEACHUI O COBPEMCHHOM COCTOSHUU U TMEPCICKTUBAX PA3BUTHS YCKOPHUTEICH
[J1a3MBI;
*  MPUMEHCHHE CTYJACHTAMHU MOJYYCHHBIX 3HAHHH B CMEXKHBIX M MEXKIUCIUIUTMHAPHBIX 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  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesITeNbHOCTH  (yHIAaMeHTallbHbIC

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

Hay4YHbIX 3HaHUH B o0sacTu

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
(U3MKO-MaTeMaTHUECKUX HAYK

ONBIT W Pe3yJAbTaTbl HAYYHBIX HCCIICAOBAHHA B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
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 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

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 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU 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

I[IK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
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:

- OpOBOAUTL CAMOCTOSATCIBHO W B COCTABC KOJIJICKTHBA 3KCHepI/IMeHTaJ'ILHBIe/ TCOPCTUUCCKUC
HCCIICOOBaHUs B obmactu IJIasSMOAHAMHUKH,

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

- 10Jy4darb MaKCHUMaJIbHO TOYHBIC 3HAYCHHA U3MEPACMBIX BEJIMYUH U IIPABUJIBHO OLICHUBATDH CTCIICHDb

HUX JOCTOBCPHOCTD,

- aHAJIN3UPOBATH U 0000IIATH PE3yIBTAThl IKCIIEPUMEHTATIbHBIX/TEOPETUIECKUX UCCIICIOBAHMIA;
- BBISIBJIAITh M OLIGHUBATh HMMEIOIIMECS TMPOOIEMBI/IPOTUBOPEUHST 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 I[Ipenmer mnasmogunamuku. [loToku 1 1 2
11a3Mbl. COJIHEUHBIN BeTep.
@usnueckue  OCHOBbI  IUIA3MEHHBIX
2 yckopuTened.  MexaHHW3MBI  pa3roHa 2 2 3
IL1a3MBl.
O MHOT000pa3nu TIa3MEHHBIX
3 YCKOPHTEJEH. Knaccudukarus 2 2 3
YCKOpPHUTENEH.




4 [Inmasmorponsl.  IIpuHuun — pecTBuUs. ) ’ 3
Jocturayteie napamerpsl. [lpumenenue.

5 [Ina3zMeHHBIE KOCMHYECKHE J[BUTATEIIH. ) 5 3
®opmyita [{lnonkoBckoro.
NMnynscHBIE  yCKOPUTENW  IUIa3MBL

6 [Tymka Mapmamra. [Inasmenssil pokyc 2 2 3
®ununnosa u Meiizepa.

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

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

9 B3aumopeiicTBue ABMKYILIEHUCS TIa3MBbI € 2 > 2
MarHUTHBIMU TIOJISIMU.

10 Meronpl  OUMArHOCTUKHA  JIBHOXKYILEHCS ) ’ 3
TJ1a3MBl.

1 Tepmanu3zarusi IJIa3MEHHBIX ITOTOKOB. ) 5 3
[TonyueHre HOHHO-TOPSIYEH IIIa3MBl.

12 TypOyneHTHbIE MEXaHU3Mbl TOPMOXKCHUS ) ) 3
MOTOKOB.

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

14 |T'azomunammueckas josymka (IZUI). 2 2 3
JnvuaHas ~ aHTUNpoOOYHasl — JIOBYIIKA
(JAJD).
I'eHepanuss MOUTHBIX TTOTOKOB ILTa3MbI

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 BellecTBa. MeXaHHMYECKHEe M Ta30KMHETHYECKHE YCTPOWCTBA, YCKOPHUTEIH
3apsDKEHHBIX — YacTHL, IUIa3MOAMHAMUYeckue cuctembl. Kocmuueckas u  jabopaTtopHas
iazmoanHamMuka. CosHeuHbIH BeTep. BeIOpocC mita3Mel Ha CTEHKY TOKaMaka.

[11a3mMeHHBIE YCKOPUTENU — YCTPOMCTBA 1JIs T€HEpalliy [TI0TOKOB I1a3Mbl. JIOCTUTHYThIE IapaMeTPhI.
[IpumMepsl npuMEHEHNUS TUIA3MEHHBIX YKOPUTENIEH B HAyYHBIX UCCIEIOBAHUSIX U TEXHOJIOTHH.

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

®usnyeckne OCHOBBI IUIA3MEHHBIX yckopuTened. MIJl ypaBHEHHUS IBW)KEHUS IUIa3Mbl. MHKpPO- H
MaKpOCKOIUYECKasi KapTUHA YCKOPEHMs IU1a3Mbl. MeXaHu3Mbl pa3roHa IU1a3Mbl: Fa30KMHETUYECKUil
MEXAaHHU3M, YCKOPEHHE «DJIEKTPOHHBIM)» BETPOM, YCKOPEHHE OJJIEKTPHYECKHM IIOJEM. YCIOBHS
CYIIIECTBOBAHUS 3JIEKTPUUECKOTO ToJisl B miia3Me (cimydait Jlopentia, bonsmana u Bekcnepa). Ponb
MarHuTHOro nojist. du3ndeckue orpaHuYEHUs Ha CKOPOCTh MTOTOKOB IJIa3MBl.




3. O MHOTO00Opa3WM MIa3MeHHBIX yckopuTeneil. Kiaccudukanus yckopureneii.

O wmHorooOpasum IUIa3MEHHBIX yckoputenei. Kiaccupukamus yckopureneir. HmmynbcHble,
KBa3WUCTAllMOHAPHBIE M CTALIMOHAPHBIE IIJIA3MEHHBIE YCKOPHUTENW. YCKOPHUTENN HHU3KO U BBICOKO
JHEPIreTUYHBIX IOTOKOB IUIa3Mbl. TeIUIOBBIE U ANIEKTPOMArHUTHbIE yckopuTenu. Henszorepmuueckue
YCKOPUTENH TUIa3Mbl. YCKOPUTENN C BHEIIHUM M COOCTBEHHBIM MAarHUTHBIM IoyieM. «PenbcoTpony.
TopueBoii ycKopUTeNb. YKOPUTENh C 3aMKHYTHIM JIPE(OM IEKTPOHOB.

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

CranuoHapHble HMCTOYHHMKH IUIa3MEHHBIX 1OTOKOB. Ilmasmorponsl. (Ilpunumn — geiicTBus.
VYeroitunBoCTh  pazpaga. IDpo3us ANEKTpoAoB. J(OCTUTHYThIE mapaMeTphl. TexXHOJOoTHYecKue
MPUMEHEHHS. )

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

IIna3smMeHHBIE KOCMHYECKHE JABUTATCIIN. q)OpMYJIa LII/IOJ'IKOBCKOFO. BJIGKTpOCTaTI/ILIeCKI/Ie n
SJICKTPOMArHUTHBIC IUNIa3MCHHBIC IBUTATCIIN. I[OCTI/IFHyTbIe napamMeTphl.

6. MmmynbcHble yckopuTenu Iia3mbl. [lymka Mapmamna. [Inasmenssiii ¢pokyc Pwnumnmosa 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 (PU3MUECKUE MPOLECCH B KaHalle YCKOpUTEs. Mozenb «CHeXHOro miayray». Ilonasnenue
TUTa3MEHHBIX HEYCTOMYMBOCTEH.

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

Oco0eHHOCTH TeHepali MOIIHBIX MOTOKOB IuIa3Mbl. COITIacOBaHUE YCKOPHUTENS C HAKOIMHUTEIEM
sHepruu. [eomerpusi yckopuTenbHOro kanaia. Jlocturryrtele mnapaMeTpsl Iuia3Mbl. CrocoObl
YBEJIMYEHUS CKOPOCTU U SHEPIUHU IUIA3MEHHBIX IOTOKOB. YCKOPUTENH IIa3MEHHBIX TOPOUJIOB.

9. BzaumopeiicTBuE ABIKYIIENCA M1a3Mbl C MATHUTHBIMH TIOJISIMHU.

B3aumoneiicTBue ABMXKYLIEHCS IUIa3Mbl C MarHUTHBIM IIOJIEM. TpaHCIOPTHUPOBKA IUIA3MEHHBIX
MOTOKOB B MarHUTHBIX MOJSX pa3IvuHbIX KoHpurypanuid. [logapnenne kpynmHomacmTaOHbIx MIJ]
HeycroiunBoctell. [loTepn 3HEprUM NpH TPaHCIOPTUPOBKE IUIA3MBbl B 3aBUCUMOCTH OT BEJIMUUHBI U
reOMETPUM MarHUTHOIO MOJIs. YIIpaBiIeHHE IapaMeTpaMu IIa3Mbl B IIPOLECCE TPAHCIOPTUPOBKU.
Cxarue 1MoToKa, 3aMarHMYMBaHUE TUIa3MBbl, BO30YKJICHHE YIAPHBIX BOJIH, U3MEHEHHE IJIUTEIHHOCTH
IIOTOKA.

10. MeTo/bl TMAarHOCTUKY JBHKYIIIEHCS TUTa3MBbl.

Mertonbl AMArHOCTUKHM JABMXKYyIneics miaa3Mbel. CrocoObl HM3MEpEeHHUs CKOPOCTH, IUIOTHOCTH,
TEMIEepaTypbl ¥ MOJIHON YHEPTUH TIa3Mbl. 30HIOBBIE METOABI U3MEPEHHH, CKOPOCTHAs (POTOCHEMKA,
KaJopuUMeTpHsi, OoioMeTpusi, HHTEpPEepOMETpHsI, CIIEKTPOCKOIHUS onTrueckoro u BY® nauanazoHos,
TOMCOHOBCKOE JIa3€pHOE paccestHUue, HEUTPOHHBIE 1 PEHTTEHOBCKHE AETEKTOPBI.

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



Tepmasnzaiys MOTOKOB IUIa3Mbl - IpeoOpa30oBaHHE SHEPIHMH HAIPABICHHOTO JBMKEHHS MOTOKAa B
TEIJIOBYI0 JHEPIHI0 «CTallMOHAapHOW» IuIasMmbl. [lomydenuwe ropsdyed mnnasMmel. TepMmamu3anus
MIOTOKOB IUIa3Mbl HA MarHUTHOM Oapbepe. YCIOBUS TOPMOXEHHs IUIasMbl. Tepmanu3anus HOTOKOB
IJ1a3Mbl NIPH MX BCTPEUYHOM B3aUMOJCHCTBUU. [paHUIBI KyJOHOBCKOTO TOPMOYKEHUS IUIa3MEHHBIX
IIOTOKOB.

12. TypOyneHTHbIE MEXaHU3MbI TOPMOXKEHUSI TIOTOKOB.

B3anmopeiictBue 0G€CCTONIKHOBUTENBHBIX ITOTOKOB. TypOy/leHTHbIE MEXaHM3Mbl TOPMOMKCHHUS
MOTOKOB. beccTonkHOBUTENBHBIE YAapHbIe BOJHBL. MIOHHO-3ByKOBasl M IUIAHTOBas HEYCTOMYHBOCTH.
Jocturnyrele napaMeTpsl TepMaIU30BaHHOMN IJ1a3MbI (I0THOCT®, TeMIleparypa,
SHEProcoepKaHue).

13. mkeKnus NOTOKOB INIa3MbI B TOKAMaK.

[IpumeneHne yckopuTeniell B TEPMOSIEPHBIX MCCIIEOBAHUAK. 3alIOJHEHNE TNIA3MOM TEPMOSIEPHBIX
JoByleK. BBoa Iuia3sMeHHBIX IIOTOKOB B TOKaMak M creiutaparop. Ilomspusanus mia3MeHHOIo
notoka. [peridoBoe nBHXKEHUE MJ1a3Mbl MTOTEPEK MArHUTHOTO 1oJsl. CriocoOBl TOPMOKEHUS I11a3Mbl
Ha OCHU cUCTeMBI. JJOCTUTHYThle NapaMeTPhbI.

Wmxeknus MOIIHBIX MOTOKOB CHJIBHO HM3Nydaromiei miuasmbl (Ne, Ar) B Tokamak Juis ociaOieHus
CPBIBOB TOKA.

14. 3amonHeHne Miaa3MON OTKPBITBIX MarHUTHBIX JOBYymIeK. ['azomuHammyeckas joBymka (IZUJI).
JnvaHas antunpoOounas jgosymika (JIAJD).

3anosHeHUE OTKPBITHIX JIOBYIIEK. MHKeKuus Iula3Mbl B JIOBYIIKY 4Yepe3 TOPLEBbIE MarHUTHBIE
MpoOKHU. YCIIOBUSI HPOXOXKICHHUA MAarHUTHBIX OapbepoB. [lomyueHuwe ropsiuedt wiasmel ¢ ~ 1
CTOJIKHOBEHHEM BCTPEUYHBIX MOTOKOB. [lomaBnenune kpymHomaciitaOHbix MIJI-HeycTroiunBoCTEH.
[lomepeuHoe ynmepkaHue IUIa3Mbl, JOCTUTHYTBbIE KOI(QQHUUHEHTH TmepeHoca. Pe3ynbrarsl
uccie0BaHuii razoguHamudeckoit JoBymku (IJ1J1) u nuHHOM anTHpoOouyHOM noByiku (JJAJT).

15. Tenepanus MOIIHBIX TMOTOKOB IJIa3Mbl Tskenbix razoB (Ar, Kr, Xe). Co3maHne HCTOUHHUKOB
PEHTIEHOBCKOTO MU3ITyUEHUSI.

Co3naHue MOIIHBIX HCTOYHMKOB CBETOBOTO H3JIyYEHHS HAa OCHOBE IUIA3MEHHBIX YCKOPHUTEJEH.
Oco0eHHOCTH TeHepaluy MOTOKOB HEBOJOPOAHOH mia3mbl. [IpeoOpazoBanne 3HEPruu JBUKYIICHCS
IUIa3Mbl B M3JIyYeHHE TPH TOPMOXKCHUH. XAapaKTePUCTHKH W3IY4YEeHHs B 3aBUCHUMOCTH OT
napaMeTpoB IUIA3MEHHBIX MOTOKOB. PanuanuoHHBI Oapbep M YCIOBHUS ero mpeofoieHus. Pasron
T1a3Mbl TsDKeNbIX ra3oB (Ar, Kr, Xe) mgo sneprun nonoB Beime 100 x3B. Pa3zpaboTka MCTOUHUKOB
PEHTTEHOBCKOTO M3JIy4eHUs Ha 6a3e COBPEMEHHBIX IIa3MEHHBIX YCKOPHTEIICH.

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

Co3naHue HCTOYHUKOB HEHUTPOHHOrO u3iNydeHus. [eHepalus HEWTPOHOB IpU CTOJIKHOBEHUU
ITOTOKOB JA€UTEepUEBO Ma3Mbl. BEIXoa HEUTPOHOB MPH OCTAHOBKE MTOTOKOB U MPHU UX MPOJETE APYT
CKBO3b Jpyra. 3alloJHEHUE IUIa3MOMl cucTeM C JOINOJIHMUTENbHBIM HarpeBoM. TeTa-uHY: cxaTtue U
HarpeB TEPMAJIM30BAaHHON IUIa3Mbl C  BHEIIHMM MAarHUTHBIM TIOJIEM. OHepreTuveckas

3G GEKTUBHOCTh CHCTEMBI, NapaMeTphbl IJIa3Mbl, HEUTPOHHBIA BBIXOH. TeTa-MUHY C JIAHHEPOM:
cKaTHe MIa3Mbl ¢ <<l MeTamudeckoi 0001049Koi. JlOCTUTHYThIE CTEIIEHN CHKATHSL.

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 3HaHMA O croco0ax IMONyYeHHs] MOTOKOB IUIA3Mbl, JTOCTHTHYTBIX MapaMeTpax
MIOTOKOB, a TAaK)K€ MX BO3MOXKHBIX NMPHUMEHEHUSAX HEOOXOAMMBI CIIEHHAIMCTAM B CaMbIX Pa3IMYHBIX
00JIACTSIX COBPEMEHHOM MPOMBIIIJICHHOCTH, HAyKH B TeXHOJOTUH. [103TOMY CTylEeHT, n3ydarommii Kypc
"IMna3monnHamMuKa", JOJKEH C OJTHOW CTOPOHBI, B MOJTHOW Mepe OBJIAJCTh 0a30BHIMU 3HAHMSIMH, & C
Jpyroil CTOPOHBI, NOJKEH HAYYUTHCS NMPUMEHATh TEOPETHYECKHE 3HAHWA Ha MPAKTHKE, BKIIOUYAs X
MPUMEHEHHE B CMEXXHBIX U MEKANCIMIUIMHAPHBIX HAYyYHbBIX 001aCTSIX.

B pesynbrare u3ydeHHs AUCLUIUIMHBI CTYIEHT [OJDKEH TBEPAO YCBOUTH (PU3NUECKHE OCHOBBI
YCKOpEHHS MJIa3Mbl, pa30UpaThCs B MPUHIMIAX PAOOTHI IUNIA3MEHHBIX YCKOPHUTENIEH, OPHEHTHPOBATHCS
B MHOT000OPa3HH CYLIECTBYIOIINX YCKOpUTENEH 1 061acTsax ux npuMeHeHus. CTyIeHT T0JKEH OCBOUTD
OOIIMpHBI 00bEM 3HAHWMH O B3aMMOAEHCTBUU IIJIa3MEHHBIX IIOTOKOB C MArHUTHBIMH IOJISIMHU
pasznuuHON KoH(Urypaumy, OTpabOTaHHBIX CHOCO0ax TPAHCHOPTUPOBKH TIOTOKOB IUIA3MBI Ha
3aJlaHHBIE PAcCTOSHMS Oe3 TMOTepbh SHEepPruil, BO3MOKHOCTH HM3MEHEHHS XapaKTepHCTUK IUIa3Mbl B
Ipoiecce TPAHCIOPTUPOBKH, METOJaX TepMaIM3alud IUIA3MEHHBIX [OTOKOB M IONyYEHHUH
HOHHO-TOPSIUEH «CTallMOHAPHOI» IJIa3Mbl, IPUMEHEHUM IUIA3MEHHBIX YCKOPUTENICH AJIA 3all0IHEHUS
TEPMOSIICPHBIX JIOBYIIEK M CO3JaHUsI HCTOUYHUKOB wu3iiyueHHs. CTyneHT AOoKeH ObITh TOTOB
IIPUMEHSATH [10JIy4YEHHbIE 3HAHU Ul PELIEHNUs KOHKPETHBIX IPAKTUYECKUX 3a/au.

CryneHTy HEOOXOOUMO OCBOUTH METOOUKY IPOBEACHUS NPUOIU3UTENBHBIX OLEHOK pPa3iIUYHbIX
apamMeTpoB M  XapaKTePUCTHK IIa3Mbl Ha OCHOBE OrPAaHMYCHHOro Habopa JOCTYHHBIX
SKCIICPUMEHTAJILHBIX JTaHHBIX, KOTOPbIE MOTYT MMETh 3HAYUTEIbHBINA pa3Opoc mo BenuyuHam. Jljis
3TOTO CTYIEHT JOJDKEH XOpOIIO OPHEHTHPOBATHCS B (U3MUECKUX MPHHIMNAX IPUMEHSIEMbIX
IUAarHOCTUYECKUX  METOIWK, MOHUMAaTh OTPaHWYEHHUS ITUX METOJOB W HCTOYHHKH BO3MOMKHBIX
MOTPEIIHOCTeH HM3MEpEeHuil, a TakkKe 3HaTh YHCICHHBbIC (OpMynbl (GHU3MKH IUIA3Mbl M 3HAYCHUS
OCHOBHBIX (PM3MYECKUX KOHCTAHT

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAIBbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
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 CTYNEHTHI JydIlle YCBauBalIu y4eOHBIN MaTepuai, B Hayaje 3aHATHUS, KaK MPaBUIIO,
npoBoguTcs KopoTkuit (10-15 MuHYT) ompoc mo Marepuany NpOLIEALINX 3aHATUH B YCTHOH (opme.
PyKOBOICTBO M KOHTPOJb 32 CAMOCTOATENILHON PabOTOM CTy/IeHTa OCYIIECTBISCTCS CUCTEMAaTHYeCKU
MyTEM OIpOoca B PEXUME JUCKYCCHH IO TEME, a TaKke B (OpME WHANBUIYATbHBIX KOHCYJIBTAIUM.
BaxxHo 10OUTBbCS MOHMMAaHUS W3y4yaeMOro Marepuaja, a HE MEXaHHYECKOTO €ro 3alOMHHaHMA.
ITokazareneM BiaJieHUs] MaTepUaIOM CIYXXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJibIIe
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

KBaJIH(UKALUS: 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
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:

- IIPpOBOAUTHL CaMOCTOATCIIBHO M B COCTAaB€ KOJUICKTHBA SKCHepI/IMeHTaHLHLIe/ TCOPCTUUCCKUC
HCCIICAOBAHUA B obmacTu I1a3MOAMHAMHKH

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

- IMOJYy4YaTb MAKCUMAJbHO TOYHBIC 3HAUCHUA U3MCPACMBIX BCIIMYUH U TPABUJIbHO OLCHUBATL CTCTICHDb

X JOCTOBECPHOCTD,

- AHaJIM3UpOBATh U O606H.IaTI> PE3YJIbTAThI 3KCHepI/IMeHTaJ'IBHLIX/TCOpeTI/ILICCKI/IX HCCHGI{OB&HHﬁ;
- BBIABIIATE M OLCHUBATHL HMMCIOIIUCCA HpO6JIeMLI/HpOTI/IBOpe‘-II/I5[ N CTaBUTh HOBLBIC 3aJa4du

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 1enbro KOHTPOJISE OCBOGHUSI OOy4aroUIMMUCS y4eOHOro MaTepHajia MPOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

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

Arrecramust no aucumiuinHe «Ilnmasmoamnammka» ocymectBiseTcss B ¢GopMe 3K3aMeHa. DK3aMeH
MPOBOOUTCS B YCTHOH (opMe C BKIIOYEHHWEM B OWIeT 3aJayd, NOAOOHOH pacCMOTPEHHBIM B
JEKIIMOHHOM Kypce. Kakaplii OuieT conepKuT 1Ba KOHTPOJIBbHBIX Bompoca. [1o Xxoxy oTBeTa CTyAeHTY
3aJal0TCsl JOTIOTHUTEIbHBIE BOIIPOCHI IO 00CYKIaeMOi TeMe.

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. Kocmuueckas u nabopartopHas mia3monuHamuka. ColHeuHbIl BeTep. BrIOpoC 11a3Mbl 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. IlpuHUUIBI COINIACOBAHUE YCKOPUTEINS C HAKOIMTENEM 3HEprud. l'eoMerpusi yCKOPUTEIbHOIO
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. Pesynwrarsl uccienoBaHui razoguHamudeckod nosymikd (IJJI) m nnuHHONW aHTUIIPOOOYHOM
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 MHTEHCUBHOCTU HEHTPOHHOIO BBIXOZA VISl ClIydas MpOJEeTa BCTPEUYHBIX IJIa3MEHHBIX
ITOTOKOB JIPYT CKBO3b ApPYyTa U JJIS CIIydasl X IOJTHOW OCTaHOBKHU.

B) [1na3mMeHHbI TOTOK NP BBOJE €0 B MMJIMHAPUUECKHIA MIa3MOIIPOBOJ C MPOIOIBHBIM MAaIrHUTHBIM
[I0JIEM, BBITECHSET II0J€ K CTEHKaM IUIa3MOIIPOBOZA, YTO IPHUBOAUT K YBEJIMYEHHUIO 3HEPIrUu
MarHuTHOro noss. OnpeaenuTb MaKCUMAJIbHYIO JIOJII0 SHEPTUH, KOTOPYIO INIAa3MEHHBIH MOTOK MOXKET
pacxozioBarh Ha yBEJIMUEHNUE S3HEPTUU MarHUTHOIO IIOJISL.

2.

A) OueHuTh PaBHOBECHYIO TEMIIEpaTypy 3JEKTPOHOB, KOTOpas OMpEACNsAeTCs Iepenadyeil dHEpruu
JNIEKTpOHaM OT Ooliee TOPAYMX HMOHOB M OXJIAXKJICHHUEM DIEKTPOHOB 3a CYET MPOJOIBHOM
TEMJIONPOBOJHOCTH.

B) Onenuts mmHY TOPMOXKEHUS BCTPEYHBIX IUIA3MEHHBIX IIOTOKOB JUISl CiIy4as KYJIOHOBCKOTO
B3aMMOJICHCTBUS YACTHII.



[Tpumeps! SK3aMEHAIMOHHBIX OMJICTOB (3aJaHMH, TECTOB M Jp. MAaTE€pPUaIOB, HCIOIb3YEMbIX IS
MPOBEICHUS 3a4eTa, IK3aMeHa):

buier 1

1 IInasmMeHHbIE YCKOPUTEIM — YCTPOMCTBA Ul I€HEpaluy IOTOKOB IIa3Mbl. PU3NUECKHE OCHOBBI
IIa3MeHHBIX yckopurened. MIJl ypaBHeHUs IBHXKEHHS IUIasMbl. MHKpPO- M MaKpOCKOIMYECKas
KapTHHA yCKOPEHMs IU1a3Mbl. MeXaHU3Mbl pa3roHa IJIa3Mbl: Fa30KMHETUYECKUM MEXaHU3M, YCKOPEHHUE
«QJEKTPOHHBIM»  BETPOM, YCKOPEHHE  DJIEKTPUYECKMM  TIOJIEM. YCIOBHSA  CYIIECTBOBAHHSA
AIIEKTPHUYECKOTO MoJisl B 1iazme (ciy4vaii Jlopenma, bonsiimana u Bekciepa). Poinb MarHuTHOTO mOIS.
®uznyeckne OrpaHUYEHUs HA CKOPOCTh IMTOTOKOB IJIA3MBI.

2 IlpuMeHeHHE NMOTOKOB IIA3Mbl JUIsl 3allOJIHEHHA TEPMOSIEPHBIX JIOBYLIEK. BBOI MiIa3MEHHBIX
IIOTOKOB B TOKaMak M cTesutaparop. [lomspusanms miasMeHHOTro IOTOKa M ApeidoBoe nBHKEHHE
IUIa3Mbl TOMEPEK MarHUTHOroO mnoist. CrocoObl TOPMOXKEHHS IIa3Mbl Ha OCH CHUCTEMBL. MHXKEKIHS
MIOTOKOB CHJIBHO M3iydaromiei miaa3Mel (Ne, Ar) B TOKaMak JUld MOJABICHHUS U OCJIA0JICHUS CPHIBOB
TOKa.

Buier 2
1

Knaccudukanuss mnazMeHHbIX yckoputene. MMiynbCHblE, KBa3MCTAMOHAPHBIE M CTAl[IOHApPHBIC
MJIa3MEHHBIE YCKOPUTENN. YCKOPUTEIN HU3KO- U BBICOKO-IHEPTreTHYHBIX MTOTOKOB TIa3Mbl. TerIoBbIe U
3IIEKTPOMAarHUTHBIE YCKOPUTENH. YCKOPUTEIH C BHEIIHUM K COOCTBEHHBIM MArHUTHBIM TIOJIEM.
«Penbcorpony. Il1asMeHHbIE KOCMUYECKUE IBUTATEIIN.

2 3amojHEHUE OTKPBITHIX JIOBYIIEK. MH)XeKIUs Tuia3Mbl B JIOBYIIKY 4Yepe3 TOPIIeBble MarHUTHbBIE
npoOKHU. YCIOBHSI TIPOXOXACHUS MarHUTHbIX OapbepoB. I[lomyueHuwe ropsueil mnasmbel ¢ ~ 1
CTOJIKHOBEHHEM BCTPEYHBIX MOTOKOB. [lomaBnenue kpymHomacmtaOHbix MI/I-HeycTolunBOCTEH.
[lomepeuHoe ynepaHue TUIa3Mbl, KOA(QQHUUUEHTH mepeHoca. PesyabraTel  HccieqOBaHUM
razoguHamuyeckoit JoBymku (IJ1JI) u nmuHHOM anTHIpOOOUHOM noBymiku (JJAJT).

buner 3.

1 TlomydeHne BBICOKOTEMIIEPATypHOM IMIa3Mbl IPU TOPMOKEHUH IIJIa3MEHHOTO NOTOKa. TopMoykeHue
MIOTOKOB IUIa3Mbl HA MarHUTHOM Oapbepe, YCIOBHUS TOPMOXKEHHs. TOpMOXKEHHE MMOTOKOB IUIa3Mbl IPU
WX BCTPEYHOM B3aUMOAECHCTBHH. ['paHMIBI KyJOHOBCKOTO TOPMOMKEHHMS NOTOKOB. B3ammoneictsue
0€CCTOKHOBUTENBHBIX  ITOTOKOB. TypOynentHsie MEXaHU3Mbl  TOPMOXEHUS  IIOTOKOB.
beccTonkHoBUTENBHBIE  yaapHble BONHBL. OHHO-3ByKOBas W IIJJAHTOBas HEYCTOWYMBOCTH.
JloCTUrHYTbIe TapaMeTphbl TePMATN30BaHHOM I1a3MBbl (MIJIOTHOCTB, TEMIIEPATYPa, SHEPrOCOAEPKAHNUE).

2 HmmynbcHble yckopuTenu miasmbl. KoakcuanbHblii yckopurens. Ilymka Mapmaiia. OcHOBHBIE
¢du3nuecKue mpoueccs B KaHae yckopuTens. Monens «CHeXHOro miyra». @oKycrnpoBKa I1a3MEHHOTO
noroka. [lnasmenusiii poxyc Oununmosa u Melizepa.

burer 4.

1  BsaumoneiicTBue IBHXKYIICWCS IJIa3Mbl C MAarHUTHBIM MoJieM. TpaHCHOPTHPOBKA IJIa3MEHHBIX
MIOTOKOB B MarHUTHBIX MOJISIX Pa3IM4YHbIX KOHGHUrypauuil. YciaoBus 3¢h(heKTHBHON TPaHCIOPTHPOBKU
06e3 morepu wyactuu. [lomaBnenue kpynHomacmtabueix MIJ] HeycTolumBOcTell. YmpasieHue
napaMeTpaMu IUIa3Mbl B IIpoliecce TPaHCHOPTUPOBKU. (Cxarue IMOTOKAa, 3aMarHUYMBAHUE IUIA3MBL,
BO30Y’KICHHE YIAPHBIX BOJIH, N3MEHEHHUE AITUTEILHOCTH TIOTOKA.

2 Co3zaHue MOUIHBIX MCTOYHMKOB CBETOBOIO M3JIyYE€HHUS HAa OCHOBE IIJIa3MEHHBIX YCKOPUTENEH.
[IpeobpazoBanue 3HEPrUM IUIA3MBI TSUKETIBIX TA30B B M3JIyUYECHUE NMPH TOPMOXKECHUU. XapaKTEePUCTHKH
W3JTy4eHHs B 3aBUCMMOCTH OT IIapaMEeTPOB IJIa3MEHHBIX MOTOKOB. PaguannonHslil Oapbep A1 m1a3Mbl
nerkux smemMeHToB (N, C, O ¥ T.I1.) U ycIOBHA €ro npeonosieHus. Pasron mna3msl TskebIX Ta30B (Ar,
Kr, Xe) no sueprun nonos Beime 100 k3B. Pa3paboTka ncTOYHUKOB H3ITydeHUs Ha 0a3e COBPEMEHHBIX
IJIa3MEHHBIX YCKOPUTENEH.

buier 5

1 MeTonpl AMAarHOCTUKU IBMXKYyLIEHCs ria3Mmbl. CriocoObl M3MEPEHHS CKOPOCTH, IJIMTEIBHOCTH,
IUIOTHOCTH, TEMIIEPATyphl U IOJIHOM SHEPIUH IIOTOKA IIa3MBbl.



2 Co3gaHue UCTOYHUKOB HEHTPOHHOIO M3iIydeHus. I'eHepaluss HEHTPOHOB IIPU CTOJIKHOBEHUU
[TOTOKOB JIEHTEPHUEBOM IUIa3Mbl. MIHTErpabHbIN BBIXOA HEUTPOHOB IPH OCTAHOBKE IMOTOKOB M MPH MX
IIpoJIETe JIPYI CKBO3b Apyra. 3aloJIHEHUE I11a3MOM OTKPBITHIX CUCTEM C JAOIOJIHUTEIBHBIM HarpEeBOM.
Tera-nuHY: cXaTue W HArpeB TEPMANIM30BAaHHOM IUIa3Mbl BHEIIHMM MAarHUTHBIM  IIOJIEM,
sHepreTnyeckas 3h(HeKTUBHOCTh CUCTEMBI, JOCTUTHYThIE HapaMeTpPhI IIa3MBl.

Kpurepun onennBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOyYaloIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUM;

oueHka «omm4HO (9)» BbIcTaBIAETCS OOyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IMpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycs, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJYYCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETaeT HECYIIECTBEHHbIE OUIMOKY MPH PEIICHUH 3a/1a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLIEHKA «XOpomIo (5)» BBICTABISIETCS 00yUaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHuall, 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)» BhICTaBIseTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIH,
pa3po3HEHHBI XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyLICHHS
JIOTMYECKON IIOCIIe10BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3fesiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHSATH NTOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJIETBOPUTENILHO (3)» BBICTAaBIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJICIOLIeMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJIECTBOPUTEIHHO (2)» BBICTABISETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YaCcTH OCHOBHOTO COJEpPKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCIUIUIMHBI K HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLIEHKAa «HEYIOBIETBOPUTEIHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, oKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu mpoBeseHUH YCTHOTO JK3aMeHa CTYIACHTY HpEeNoCTaBiseTcss 45 MUHYT Ha MOArotoBKy. Ompoc
o0ydJarorerocsi Mo OWJIETY Ha YCTHOM 3K3aMeHe, Kak MPaBWIIO, JUIUTCSA OKOJO | acTpOHOMHYECKOTO
yaca, HO He 0ojee 2-X 9acoB.

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



