degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO AUCIUILINHE: DKcrepuMEHTATbHASA (PU3UKA T1a3MBbI

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U (HU3NKa

npouiab NOArOTOBKH: du3uKa aTOMHBIX SJEpP U JIEMEHTAPHBIX YACTHII, (PU3NKA BBICOKUX DHEPTUI
du3TEX-1IKOIA TPUPOAONIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadenpa QU3NKU ¥ XUMHH TUIa3MbI

Kypc: 4

KBauuKanus: Oakanasp

Cemectpbl, HOpMBI TPOMEKYTOUHON aTTECTAIHH:
7 (ocenHwmil) - Dx3aMeH

8 (BeceHHuit) - Jxk3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 60 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy cocrasuin: C.JI. Henocees, a-p ¢u3.-MaT. HayK, JIOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl GU3UKU 1 XUMHHK Tu1a3Mel 29.05.2020



AHHOTANMA

Kypc "OxcnepumenrtanbHas (u3rKa IUIa3Mbl" MperycMaTprUBacT OCBOCHUE CTYyACHTaMHU (PyHIaMEHTaIbHBIX
3HAaHUH B 00JACTH SKCHEPUMEHTAIBHON (HU3UKH IUIA3Mbl, SKCIEPUMEHTAIBHBIX METONOB HCCIIEIOBaHUS
IUTa3MEHHBIX MPOLECCOB, MPOUCXOASIIMX B HanOoJjiee M3BECTHHIX IUIA3MEHHBIX YCTPOMCTBAX, a TaKXke B
MPUPOIHBIX YCIOBHSIX.

3amaun Kypca:

* (opmupoBaHue 0Aa30BBIX 3HAHWUH B OOJACTH SKCIIEPHUMEHTAIBHON (PM3HKH IIJIa3Mbl, OCBOCHHE CTYICHTaMHU
METOJIOB aHaJIH3a IUIa3MEHHBIX SIBICHUH, MPOSBISIOIINXCS KaK B OKCIIEPUMEHTAJIbHBIX YCTAHOBKAX, TaK U B
HPUPOJE;

*  pa3BHUTHE Y CTYJICHTOB TBOPYECKOTO IOIXO/a K BBHIOOPY METONOB M IKCHEPUMEHTAIBHO-TEXHUYECKUX
CPEIICTB aHaJIN3a Pa3JINYHBIX IUIa3MEHHBIX SIBJICHUH;

* TOATOTOBKA CTYIEHTOB K pa0oTe Ha peaslbHBbIX JKCIEPHUMEHTAIbHBIX YCTAHOBKAX IO YIIPABIIEMOMY
TEPMOSIIEPHOMY CHHTE3Y, (PM3HMKE XUMUYECKH aKTUBHOM IUIa3Mbl, IUIa3MEHHBIX MEJUIIMHCKUX arapaTax.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:
TpeOOBaHUA K IMapaMeTpaM ropsSuei IIa3MBbl JUTsl YIIpaBisieMoro tepmosiiepaoro cuaresa (YTC);
CXEMBI HCTIOh30BAHMS TEPMOSJICPHON YHEPTHH B SJHEPTETUISCKOM PEAKTOPE;

COBPEMEHHOE COCTOSIHUE SKCIIEPUMEHTAIBHBIX HAYYHO — HCCIEN0BaTeIbeKuX nporpamm o YTC B mupe
u B Poccuu;

KJIacCU(HKALS IUIa3MEHHBIX YCTAaHOBOK I10 MIPUHIUITY yAEPKaHUS IIa3Mbl;

CUCTEMbl U YCTAaHOBKM C MAarHUTHBIM YIEp’KaHUEM BBICOKOTEMIIEPATYPHOH ILIa3MBI B OTKpBITBIX
MarHuTHBIX JOBYyIIKax. COBpeMEHHOE COCTOSIHUE UCCIIEOBAHUI C OTKPBITHIMU JIOBYIIKAMU;

CHUCTEMbl U YCTAaHOBKU C MarHUTHBIM YIEp’KaHUEM BbICOKOTEMIIEPaTypHOU IUIa3Mbl B TOPOMAAIbHBIX
MarHWTHBIX JIOBYIIKaxX. Pa3BuTHE, COBPEMEHHOE COCTOSIHHE M MEPCHEKTHUBBI 3KCIIEPHUMEHTAIbHBIX
(bU3HMUECKUX M MHKCHEPHBIX MCCIICI0BAHUI, IPOSKTHBIX Pa3pabOTOK MO TOKaMaKam;

UMITYJIbCHBIE CHUCTEMBl MarHHUTHOTO YIEp)KaHWS W HarpeBa IUIa3Mmbl. TepMosIepHbIE M TNPUKIATHBIE
ACIIEKTHI Z-NTMHYEH, JIAMHEPOB U MMyYKOBBIX CUCTEM;

CXEMBbl HHEPIHAIBLHOTO TEPMOsiiepHOro cuHTea. COBpPEMEHHOE COCTOSHUE U MEPCHEKTHBBI JIA3EPHOTO U
Z-IMHYEBOI'0 METOA0B UHULIMHUPOBAHUSI TEPMOSIIEPHOTO MUKPOB3PhIBA;

CXEMbl IIJIa3MEHHBIX JBIKUTEIIEH KOCMHYECKHX afraparoB, SHEPreTUKY KOCMHYCCKOTO I10JICTA.
IIna3meHHEIC METOAbI npeo6pa3OBaHH;1 HI[epHOI\/’I H TCILIOBOM OHCPIUM B JJICKTPUICCKYIO,

COINYTCTBYIOIIME (U3UKO-TEXHHMYECKHE pPa3pabOTKU M HampasieHUs (paslensl MaTepHajoBENCHHS,
NMAarHOCTUKU U3TY4YCHUH, Ta3€PHOM TeXHUKHU, (PU3UKU Ta30BOr0 paspsiia, BBICOKOBOJIBTHON TEXHUKH, TEXHUKU
CHJIbHBIX MarHUTHBIX TOJIEHT).

YMeTs:

6LICTpO OCBaMBAaTb HOBBLIC SKCICPUMEHTAJIIBHBIE METOAbI UM TCOPETUYCCKHUE MOACIN B INIa3MCHHBIX
HCCIICAOBAHUAX

KBaJ'II/I(bI/ILII/IpOBHO AHAJIM3UPOBATH PCIYJIbTATHI OKCICPUMCHTAJIBHBIX U TCOPCTUUCCKUX HCCHGILOB&HHﬁ;

JOBOIUTH 10 CBEOCHHMS Hay4yHOW OOIIECTBEHHOCTH (BBICTYIUICHHE HA CEMUHapax, KOH(pEepeHIMsX,
MyOJIMKalMK B HAYYHBIX JKypHAJax) pe3ylbTaThl IPOBEAEHHOIN HaydyHO! paboTHI.

OcHOBHOE cofiepKaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

1. OkcnepuMmeHTanbHas ¢u3nKa Tma3Mbl — 3(GQEKTUBHO pPAa3BUBAIOIIEECS HAIlpaBlieHHE COBPEMEHHOMN
OKCTIEPUMEHTAIBHON M MIPUKIaTHON Prs3nku

2. TpeboBanus K mapaMeTpaM ropsdei Ia3Mbl ISl yrpasisgeMoro TepmosaepHoro cuaresa (YTC)

3. Cxema HCIOIB30BaHUS TEPMOSTICPHOI YHEPTUH B DHEPreTHIecKoM peakrope. ConocraBieHHe C SACPHBIM
peaxkTopoM. DHEepreTHkKa, SKOJIOTus, MOJTUTHKA

4. Kparkuii 0630p COBPEMEHHOTO COCTOSIHUSI HAyYHO — HMCCIeoBaTeNibckux nporpamMm o YTC B mupe u B
Poccun

5. Knaccmbnxaunﬂ IMJIa3MCHHBIX YCTAHOBOK ITO IPUHIUITY YACPXKAHUA TJIa3Mbl

6. CucteMbl ¢ MarHUTHBIM YAEP)KaHHEM BBICOKOTEMIIEPATypHOU ILIA3MBI B OTKPBITBIX MAarHUTHBIX
soBykax. CoBpeMEHHOE COCTOSIHUE UCCIIEI0BAHUMN C OTKPBITBIMU JIOBYLIKaAMU



7. CucreMbl C MarHMTHBIM YIEp’KaHHUEM BBICOKOTEMIIEPATYPHOH IIIa3Mbl B TOPOUAAJIBHBIX MarHUTHBIX
JOBylIKaxX. Pa3BuTHe, COBpEMEHHOE COCTOSTHUE U MEPCIEKTUBBI SKCIIEPUMEHT

8. I/IMHYHBCHBIC CUCTCMbl MArHUTHOI'0 YACPIKAHUA W HArpeBa IJIa3Mbl. CxemMa U OCHOBHBIC (1)I/I3I/ILICCKI/IG
MPUHOUIIBI CUJIBHOTOYHBIX CaMOCKAThIX pa3psaa10B

9. Uneprmansueiii Tepmosiiepubiii cuate3 (MTC. CoBpeMeHHOE COCTOSIHUE M TIEPCIEKTHBBI JIa3epHOTO H
Z-IMHYEBOTO METOAOB HHULIMUPOBAHUSI TEPMOSIEPHOTO MUKPOB3PHIBA

10. BKCHepI/IMGHTaIIBHaSI (1)I/ISI/IK3. IJIa3MbI U TA30BOI'0 pa3psga Kak Hay‘lHLIﬁ Y TEXHUYECKHI 0a3uc pa3sBUTUA
MPUKIIAAHBIX U TCXHOJIOT'MYCCKUX IIPOrpamMm

11. DkcniepuMeHTaNIbHAS PU3UKA MJIA3Mbl U COMYTCTBYIOIIHE (PU3UKO- TEXHHUECKUE pa3paboTKu

1. lean u 3apa4un

]_le.]'ll) JAUCHUIIINHBI

-OCBOCHUC CTYyACHTAMH (I)yHI[aMeHTaHBHBIX 3HAHHH B 00JaCTH 3KCHepI/IMeHTaJ'IBHOI71 (I)I/I3I/IKI/I IJ1a3MBI,
SKCIICPUMCEHTAJIbHBIX MCTOAOB HCCJIICAOBAHHA INIA3MCHHBIX ITPOLECCOB, MPOUCXOAALIUX B HanOolee
HN3BCCTHBIX IJIa3MCHHBIX YCTPOﬁCTBaX, a TaAKXKXC B IIPUPOAHBIX YCIIOBUAX.

3agaun AUCHUILUITHHBI
*  (QopmupoBaHue 0a30BBIX 3HAHUI B 00NACTH JKCIEPUMEHTAILHOW (M3WKU TUIa3Mbl, OCBOCHUE
CTyJICHTaMH METOJIOB aHaJM3a IUIa3MEHHBIX SIBICHHM, MPOSBISIONIMXCS KaK B IKCIIEPUMEHTATBHBIX
YCTaHOBKaX, TaK ¥ B IIPHPOJIE;
* pa3BUTHE y CTYACHTOB TBOPYECKOTO MOJX0/a K BHIOOPY METOJOB U SKCIIEPUMEHTAIBHO-TEXHUUECKHUX
CPEICTB aHaJIu3a Pa3INYHBIX IUIa3MEHHBIX SIBICHUH;
* IOATOTOBKA CTY/AEHTOB K padOTe Ha pealibHbIX SKCIIEPUMEHTAJIBHBIX YCTAHOBKAX 10 YIIPABIIEMOMY
TEPMOSIICPHOMY CHHTE3Y, (U3UKE XUMHYECKH AaKTUBHOW IUIa3Mbl, IUIa3MEHHBIX MEIUIIMHCKUX
anmnaparax.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
KPUTHYECKUHN aHAIM3 U CHHTE3 HHpOpMaIMK,  |ACHCTBHS 10 PEIIEHUIO 3a/1a4K

HPUMEHSATh CUCTEMHbIN MOAXO 1ist pemieHuss | YK-1.3 PaccmarpuBaeT pasiu4HbIC BapHAHTHl PELICHUS
IIOCTaBJICHHBIX 3a/1a4 3aJla4y, OLICHUBAET UX IIPEUMYIIECTBA U HEAOCTATKU

I1IK-1.1 Bnameer  QyHIaMeHTaNbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MarepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

(aHATMTHYECKIE M IMUTAIIMOHHEIC)

HCCIEOBAHNS [IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U

OmucCaHvgd W HCCICAOBaHUA TIPOLIECCOB U SIBIICHUH B
COOTBCTCTBYIOIINX HAYYHBIX o00macTax

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




TpeOOBaHUS K TapaMeTpaM Topsiueid TUIa3Mbl JUIs yrpasisieMoro TepMmosiaepHoro cunatesa (Y TC);

CXEMBI HCIIOIb30BAHMS TEPMOSIEPHON SJHEPTHH B SJHEPTETUIECKOM PEAKTOPE;

COBPEMEHHOE COCTOSHUE 3KCIIEPUMEHTAIbHBIX HAy4YHO — UCClIef0BaTeNbcKux nporpamMm 1o YTC B
mupe u B Poccnn;

KJIacCU(UKALS IUIa3MEHHBIX YCTAaHOBOK I10 MIPUHIUITY yAEPKaHUS IIa3Mbl;

CUCTEMBI M YCTAHOBKHU C MArHUTHBIM YZI€pPKAaHUEM BBICOKOTEMIIEPATYPHOM IJIa3Mbl B OTKPBITBIX
MarHuTHBIX JoBYyLIKaX. COBpEMEHHOE COCTOSHUE UCCIIEOBAHUI ¢ OTKPBITBIMU JIOBYIIKAMU;

CUCTEMBl W YCTAaHOBKM C MAarHUTHBIM YIAEp)KaHUEM BBICOKOTEMIIEPAaTYpPHON ILIa3Mbl B
TOPOUJAIBHBIX MAarHUTHBIX JIOBYIIKax. Pa3BUTHE, COBPEMEHHOE COCTOSHUE M IE€PCIEKTUBBI
SKCIICPUMEHTANIbHBIX (PU3NYECKUX W WHXECHEPHBIX HCCIENIOBAHNN, IPOEKTHBIX pa3paboTOK 110
TOKaMaKaM;

HMMITYJIbCHBIE CHCTEMBI MarHUTHOTO yAEp KaHWs U Harpesa Iia3Mel. TepMosiiepHbIE U TIPUKIIaJHbIE
ACIIEKThI Z-NIMHYEH, JIJANHEPOB U ITyYKOBBIX CUCTEM;
CXeMbl HMHEPUHAJIBHOTO TepMosiepHOoro cuHTea. COBpEMEHHOE COCTOSIHUE W TIEPCIIEKTUBBI
JIa3€pPHOI0 U Z-NUMHYEBOI0 METOI0B MHUIIMMPOBAHUS TEPMOAAEPHOIO MUKPOB3PbIBA;
CXEMBI IUIA3MEHHBIX ABMKHUTENECH KOCMHUYECKHX allaparoB, YHEPrETHKY KOCMHYECKOIO IMOJETa.
[1a3meHHbIe METONIBI TPe0Opa30BaHUS SAEPHON M TEIUIOBOW YHEPTUH B DIEKTPUIECKYIO;
COIYTCTBYIOIINE (PU3UKO-TEXHUYECKHE Pa3paOOTKU U HalpaBieHUs (pa3aeibl MaTepUaoBEeICHUs,
JMAarHOCTUKU W3JIyYeHHH, JIa3epHON TEXHMKH, (U3UKH Ia30BOTO pa3psijia, BHICOKOBOJIBTHOW TEXHHKH,
TEXHUKH CHJIBHBIX MAarHUTHBIX TOJICH).

YMETh:
OBICTPO OCBAMBATh HOBBIC IKCIIEPUMEHTAIHHBIC METOBI U TEOPETUICCKUE MOJICIH B IIa3MEHHBIX
HCCIEIOBaHUSX;
KBAUTH(QUIIMPOBHO aHAIM3UPOBATh PE3yIbTaThl JKCIEPUMEHTAIBHBIX W TEOPETUUYECKHUX
HMCCIICIOBAHMM;

JIOBOJMTH JI0 CBEACHUS HayYHOH OOIIECTBEHHOCTH (BBICTYIUICHHE Ha CEMUHApax, KOHPEPCHIUSIX,
NyONMKaluK B HAyYHBIX JKypHaJIaX) Pe3ysIbTaThl IPOBEIEHHON HAyYHOU paboTHI.
BJIQJICT!
HaBBIKAMU OCBOEHUS OOJBIIOT0 00bEMa HHPOPMAITUH;
HaBBIKaMH Pa0OTHI B KOJUICKTHUBE J1a00OPaTOPHU M CAaMOCTOSTEIBHON paboTHI,
YMEHHEM HCKaTh TEOPETUUECKHE OOBSCHEHHs OKCIICPUMEHTAIBHBIM  pe3ylbraTaM |
OKCTIEPUMEHTAIbHBIC TIOATBEPKACHUS TEOPETUICCKUM MOJICIISIM.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), 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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OKcnepuMeHTallbHasT (U3UKa TIa3Mbl —
3¢hPEeKTUBHO pasBuBaronieecs
1 HallpaBIEHUE COBPEMEHHOMN 5 12
SKCIIEPUMEHTAIbHOM WM NPUKIAJIHON
¢$uznkn

TpeboBanust K mapamerpam Topsiuen
2 J1a3MBbl TUTSt YIIPaBIIsIEMOTO 5 12
tepmosiiepaoro cunresa (YTC)

CxemMa MHCHONB30BaHUS TEPMOSIEPHON
SHEPIMH B HHEPIETHUECKOM pPEeaxKTope.
CormocTaBieHHe C SIIEPHBIM PEAKTOPOM.
DHepreTrka, 3KOJIOTHUs, MOTUTHKA




Kparkwuii 0030p COBPEMEHHOTO
4 COCTOSIHUSI HAYYHO — HCCIIeIOBATEIIbCKUX
nporpamm 1o YTC B mupe u B Poccun

Krnaccudukanus nmnazMeHHbIX YCTaHOBOK
10 IPUHLUIY yAEp>KaHUs IJ1a3Mbl

CuctemMbpl ¢ MarHuTHBIM yAepKaHUEM
BBICOKOTEMIICPATypHOI TJTa3Mbl B
6 OTKPBITBIX ~ MAarHUTHBIX  JIOBYIIKAaXx.
CoBpeMeHHOE COCTOSTHHE HCCIIeIOBAaHHI
C OTKPBITHIMH JIOBYIIIKAMH

CucremMbl ¢ MAarHuTHBIM yAEp:KaHUEM
BBICOKOTEMIIEPATYPHOU T1a3MBbl B
7 TOPOUJAIBHBIX MAarHUTHBIX JIOBYIIKaX.
Pa3BuTne, COBpEMEHHOE COCTOSIHHE W
[EPCIIEKTUBBI HKCIIEPUMEHT

WmnynbcHple  CUCTEMbl ~ MarHMTHOTO
yaepXaHusg U Harpesa miasmel. Cxema u
OCHOBHBIE  (M3MYECKHE  MPUHILUIIBI
CHJIBHOTOYHBIX CAMOCKATBIX pa3psAoB

WNHepuuanbHbIl TEPMOSIIEPHBIA CHHTE3
(UTC. CoBpeMEHHOE COCTOSHHE U
9 [IEPCHEKTUBBI Ja3€pHOrO U Z-IMHYEBOTO
METO/I0B WHULMUPOBAHUS
TEPMOSAIEPHOTO MUKPOB3PBIBA

OKkcniepuMeHTalbHas (QU3MKa I1a3Mbl H
ra3oBoro paspsza Kak HaydHbIi H
10 |TexHMYeCKHI Oazuc pasBuTUs
HIPUKIIATHBIX u TEXHOJIOTUYECKHUX
MIPOrpaMM

OKkcniepuMeHTalbHas (QU3MKa I1a3Mbl H
11 COITyTCTBYIOINE (DU3UKO- TEXHUUYECKUE
pa3paboTku

Wtoro wacos

60 105

HO,I[FOTOBKa K 3K3aMCHY

60 gac.

OO01mas TpynoEMKOCTh

225 4ac., 5 3au.eq.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHmi)

1. DkcniepuMeHTaNbHAS PU3UKA TTIa3MbI — (D (HEKTUBHO pa3BUBAIONICECs HAPABICHUE COBPEMEHHON

JKCHEPUMEHTAIILHON M MPUKIATHON (HUIUKU

OkcnepuMeHTaNbHas (Qu3uka 1mia3Mel — 3¢ (QeKTUBHO pa3BUBarOIIEECs] HANPABICHUE COBPEMEHHON
9KCTIEPUMEHTAIBHON U MPHUKIAJAHONW (PU3UKH. YHHBEPCATIBHOCTh M MHOTOACIIEKTHOCTh TIA3MEHHOTO
SKCIIEPUMEHTA. YNPABIAEMBIM TEPMOSIIEPHBIA CHHTE3 KAaK OJHA M3 LENEH SKCIEpPUMEHTAIBHON

(1)I/I3I/IKI/I IJ1a3MbI. 9KCHepHMeHTaHBHaﬂ (1)I/I3I/IK21 IJ1a3Mbl Y IIJIA3MCHHBIC TCXHOJIOTHUH.

2. TpeboBanus K MapaMeTpaM TopsiIei TUIa3MBbl [T yIpaBiseMoro TepmosiaepHoro cuaresa (YTC)

TpeboBanus k napamerpam 1asmel st Y TC (Temreparypa, IUIOTHOCTh, KpuTepuii JloycoHa, pob

HpHMGCGﬁ, MAaromuTHOC U MHCPLUAJILHOC Y/ICPKaHUC HJ'IaBMBI).

3. Cxema HCIOIb30BaHUS TepMOSI,I[CpHOﬁ OHCPIrUr B SHCPICTUYCCKOM PCAKTOPC. ConocrasicHue ¢

SJICPHBIM PEAKTOPOM. DHEPreTHKa, SKOIOTUs, OJTUTHKA




Cxema UCIIONB30BaHMs TEPMOSIEPHOW DHEPrHHM B JHEpreTHueckoM peaktope. ComocraBieHHE C
AEPHBIM PEAKTOPOM (dHEpreTuka, Oe30MacHOCTb, HKOJOTMYECKHE OCOOEHHOCTH, THOpHIHbIE
peaktopsl). CormocTaBieHUE C SICPHBIM H TEPMOSIICPHBIM B3PBIBOM.

4. Kparkuii 0030p COBPEMEHHOTO COCTOSIHMS Hay4yHO — HCCIenoBaresbckux mnporpamm mo YTC B
mupe u B Poccun

Kparkwuii 0630p COBPEMEHHOTO COCTOSTHUSI HAyYHO — HUCCIEA0BaTeNbcKux nporpamm mo YTC B mupe
u B Poccum.

5. Knaccmbnxaunﬂ IMJIa3MCHHBIX YCTAHOBOK 11O IPUHIUITY YACPXKAHUA TJIa3Mbl

Krnaccuduxkanus rmia3MeHHbIX YCTAHOBOK 10 TIPUHIIMITY YepKaHus rmia3Mbl. OCHOBHBIE 3JIEMEHTHI U
CHCTEMbI TUIA3MEHHOW yCTAaHOBKM (JIOBYIIIKA, CHCTEMbI CO3JAHHMs M HArpeBa IUIa3Mbl, BaKyyMHas
CUCTeMa W pEakTOpHas Kamepa, CHCTEMbl DJHEPro- U pPecypCcoCHaOKEHHS, aBTOMATHKA,
JIMarHOCTUYECKUE CUCTEMBI, CPEJICTBA OOecTieueHus 0€30MacHOCTH).

6. CucteMbl C MarHUTHBIM YIEPKAHUEM BBICOKOTEMIIEPATypHOH IJIa3Mbl B OTKPBITBIX MarHUTHBIX
noBymkax. CoBpeMEHHOE COCTOSIHUE HCCIIEJOBAHUIN C OTKPHITBIMH JIOBYLIKAMH

OTKpBITBIC MAarHUTHBIE JIOBYIIKH. AIMa0aTHUECKUH MHBApUAHT U yJep KaHHE IIa3Mbl B IPOOOYHOI
reoMeTpun. KYIIOHOBCKHME CTOJIKHOBEHHS, KOHYC YXOHa, UIMTENbHOCTb YIACPXKAaHWUS IJIa3MBbl.
TepmosiiepHble  BO3MOXKHOCTH TMPOOKOTPOHA. YCTOHYMBOCTH IUIa3Mbl B TMPOOKOTpOHE. MeTombl
HarpeBa M HAKOIUICHHWS 3apsDKCHHBIX YacTUI] B TPOOKOTPOHE (MHXKEKIMS W 3aXBaT HOHOB H
HelTpanos, aauabarudeckoe cxarne, BU- m CBY— nHarpe, TokoBbIii HarpeB) MuorooOpasue
BapHaHTOB OTKPBITHIX MAarHUTHBIX JIOByIIEK (nanku Modde, anHtunpoOkoTpoHsl, GeiicOon, yan-yin,
ambunonspusie u rodpupoannsie nosymiku, [JJI). CoBpeMeHHOE COCTOSIHHE HCCIIEJOBaHUMN C
OTKPBITBIMU JIOBYyIIKaMH. TOpoHJalbHble MarHUTHBIC JIOBYIIKHA. TOpOMIANbHBIA Ipeiid Kak
CIICICTBHE€ WCKPUBIIEHUS MAarHUTHBIX CWJIOBBIX JuHUM. [logaBinenme TopommanbHOro apeiida
MOCPEACTBOM BpallaTeIbHOro rpeodpazoBanus. CTemaparop 1 TOKaMak.

KoHpurypanuss MarHUTHBIX TIOJICH B TOKamMake, WX pOJIb B YIACP)KaHHH IUIA3Mbl. YCTPOHCTBO
TOKaMaka, MHOrooOpas3ne KOHKPETHBIX SKCIIEPUMEHTAIbHBIX PEIICHUH.

Kputepuii ycroitunBoctu LlladpanoBa u cBsI3b HapaMeTPOB TOKaMaKa C HUIM. DHEPreTH4eCcKoe BpeMsi
KHU3HU T1a3Mbl B Tokamake. Kiaccuueckas, OOMOBCKasi M HeokJIaccuieckas JUPQy3nuu mia3mbl B
TOKaMaKe.

Cemecrtp: 8 (Becennuit)

7. CucremMbl € MAarHUTHBIM YACPKaHUCM BBICOKOTCMHCpaTypHOf/'I mIasMbl B TOPOHJAJIBHBIX
MAarivMTHBIX JIOBYIIIKax. Pa3BHTI/Ie, COBPEMECHHOC COCTOSITHUC U MCPCIICKTHUBLI SKCIICPUMEHT

Kputepuit ycroviunBoctu IlladpanoBa W cBs3p MmapaMeTpoB Tokamaka ¢ HuM. JIkoyiaeB u
JOTIOJIHUTEIbHBIE METOJbl HarpeBa IUla3Mbel B TokKamake. IIpumecu, poib TNepBOMl CTEHKH,
ausepropel. L- m H — pexumbl ynepxkaHus. HeycToWuMBOCTH cCpbIBa, HOBBIE TEHICHLHMU U
MOJAXOABL. DHEpreTHUecKoe BpeMs JKM3HM IUIa3Mbl B Tokamake. Kiaccuueckasi, OOMOBCKas H
Heoknaccuueckas auddy3un mia3mel B TOKaMake.

8. MmmysnbcHble CcUCTEMbl MAarHUTHOIO yIepKaHWs M HarpeBa IutasMbl. CxeMa M OCHOBHBIE
(u3nYecKue MPUHLIUITBI CHIIBHOTOYHBIX CAMOCKATHIX Pa3psaoB

CxeMa ¥ OCHOBHBIC (PM3HYECKUE NPUHLIUIBI CHIIBHOTOYHBIX CAMOCKAThIX Pa3psaoB. Z- U O- muHY,
ckarue JaitHepa. DnekTpodusndeckas cxema 3KCIEPUMEHTa ¢ Z-NMHIOM. BpeMeHHbIe 3aBUCUMOCTH
OCHOBHBIX ITapaMeTpOB MMHYA. PaBHOBECHE U HEYCTOMYMBOCTh TMHYA. Pa3BUTHE MACOIOTMU TMHYEH
(mepeTspKKH, cTaOMIIN3aIs MarHUTHBIM T10JIEM, TUIa3MEHHbIH (oKyc, TypOyJIeHTHBII Harpes).

9. Wnepuumaneueiii Tepmosiaepubii cuate3 (MTC. CoBpeMeHHOE COCTOSIHHE U TEPCIECKTHUBBI
JIA3€PHOT0 U Z-MUHYEBOTO METOIOB HHUIIUMPOBAHUS TEPMOSACPHOIO MUKPOB3PbIBA



WNuepuuanbHoe ynepxKaHue 1a3Mbl. IMIUIO3UsI MUIIEHH — HEOOXOAUMOE YCIIOBHE MHUIIMHPOBAHUS
TEPMOSIIEPHOTO MUKPOB3pbIBa. MeTo/] HeMOCPEACTBEHHOTO O0IyUYeHHUS MUIIEHH, METO XOJIbpayMa.

10. DkciepumenTanbHas PpU3MKa MIa3Mbl U Ta30BOTO pa3psla Kak HayYHBIH M TEXHUYECKUH Oasuc
pa3BUTUS NPUKIATHBIX U TEXHOJIOIMUECKUX IIPOrpaMm

[Ina3MeHHBIE JBIKUTEIN KOCMHYECKHX alllaparoB. JHEPreTHKa KOCMHYECKOTO mojieTa. CXembl
IJIA3MEHHBIX JBIKUTENECH. YIENbHBIM HMMIYJIbC, TAra IUIA3MEHHOrO JBHWKHTENA. Ilna3meHHbIE
METOJIBI TPEOOPaA30BAHMS SIICPHON U TETUIOBOW SHEPTUHU B IIEKTPUUECKYTO.

11. DkcnepuMeHTaNbHAS (PU3UKA MJ1a3Mbl U COIYTCTBYIOIINE (PU3UKO- TEXHUUYECKUE pa3paboTKu

OkcniepuMeHTaNbHas (U3WKa TUIa3Mbl W COMYTCTBYIOIIME (PU3MKO-TEXHUYECKUE Pa3padOTKU
(MaTepuanoBeIcHUE, NUATHOCTHKA HM3IIyYCHWH, HAHOCEKYHIHBIA JWAlla30H WU3MEPEHUH, Ja3epHas
TeXHHKa, (PM3HKa ra30BOTO pa3psia, BHICOKOBOJIBTHAS TEXHUKA, CHIIbHBIC MATHUTHBIE T1OJIS).

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHs. IIEPCOHATbHbBIE KOMITBIOTEPHI ¢ AOCTYIIOM K ceTH HTepHeT.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. B.A.I'myxux, B.A.benskos, A.b.MuneeB «PU3MKO-TEXHUUYECKHE OCHOBBI YIIPABIIEMOTO
TepMosiiepHOTO cuHTe3a. Yueb. mocobue. CI16., U3a-Bo nonurexH. yauBepcutera, 2006, 348 c.
2. A.M.Mopo3zo.. Beenenue B razmoguaamuky. M.: DUIMATIIUT, 2006, 576 c.
3. SlnepHblil cUHTE3 ¢ MHEPLMOHHBIM yaepxkaHueM.COBpeMEHHOE COCTOSHUE U NIEPCIEKTUBBI IJIs
sHepretuku. [loxn pearob.}O.llapkoBa Mocksa. ®uszmarruz 2005 r.

JomnonHurensHas auTeparypa

1. CmupnoB b.M. ®uzuka cnabo-nuonnzuposanHoro raza. M, Hayka, 1985
2. Kpomn H, TpaiiBenmiic A. OcHOBBI ¢pu3nku 11a3Mel, M., Mup,1975

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Caiit UTOP http://www.iter.org/index.htm
2. Caitret HJI «Cangus», CILIA. http://zpinch.sandia.gov/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJI5)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMIHbIX 3a/1a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PabOoThI CTY/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITYy>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH W3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAIUAMH K
MPEIoIaBaTeIio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: ®du3uKa aTOMHBIX SJEP U JIEMEHTAPHBIX YACTHII, (PU3NKA BBICOKUX DHEPTU
du3TEX-1MIKOIA TPUPOAOTIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadenpa QU3NKU ¥ XUMHU TUIa3MbI

Kypc: 4

KBaTuuKanus: Oakanasp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
7 (ocenHwuil) - Dx3aMeH

8 (BeceHHuit) - Jxk3aMeH

Pa3zpatGoTunk: C.JI. Henmocees, a-p ¢u3.-mar. HayK, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMHU U TCOPUSMHU COBPEMEHHON (HU3NKU
I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl

(MatepuanbHble M BPEMEHHBIE) Ul IUIAHUPOBAHUS H
MIPOBEJICHUS HAyYHOT'O SKCIIEPUMEHTA

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCICAOBAaHHUS NPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(3KCHepI/IMeHTaHBHa$I (1)I/I3I/IKa IIJ1a3MBI» 06y‘laIOH.IHI>inI JOJIKCH:

3HAThb:

TpeOOBaHMA K MapaMeTpaM Topsiueil Ia3Mel I yrpasisieMoro TepmosiaepHoro cuntesa (YTC);
CX€MBI UCIIOJIb30BaHMsI TEPMOSIEPHOM S3HEPIUH B SHEPIETUUECKOM PEaKTOPE;
COBPEMEHHOE COCTOSIHUE IKCTIEPUMEHTAIBHBIX HAy4YHO — UCCIIEN0BaTeNbCKUX porpamMm mo YTC B

mupe u B Poccuu;

KJ'IaCCI/I(I)I/IKaLII/IH IJIa3MCHHBIX YCTAHOBOK 11O NPUHIUITY YACPXKAHUA IJIa3MBbI,

CUCTEMBbl U YCTAaHOBKHU C MAarHUTHBIM YIEPKAHUEM BBICOKOTEMIIEpATypHOU IJIa3Mbl

B OTKPBITBIX

MarHuTHBIX JOBYyIIKax. COBpeMEHHOE COCTOSIHUE UCCIIEOBAHUI C OTKPBITHIMU JIOBYIIKAMU;
CUCTEMbl U YCTAHOBKM C MAarHUTHBIM YICpXKaHMEM BBICOKOTEMIIEPATYpHOM IIa3Mbl B

TOPOUJAJIBHBIX MArHUTHBIX JIOBYIIKAaX.

PHBBI/ITI/IC, COBpPCMCHHOC COCTOSAHHUC U TICPCIICKTHUBLI

IKCTIEPUMEHTAIBHBIX (U3NUECKUX M HMHXCHEPHBIX HCCICOBAaHUH, MPOEKTHBIX pPa3pabOTOK II0

TOKaMaKaM,

MMITYJIbCHBIE CHCTEMbI MATHUTHOTO YI€p>KaHUS M Harpesa IuIa3mbl. TepMosiepHbIe U IPUKIIaAHbIE
ACIIEKTHl Z-NTMHYEH, JIAMHEPOB U IMMyYKOBBIX CUCTEM;

CXEMbl HHEPIUAJIBHOTO TEPMOAACPHOIO CHHTEA.

CoBpeMEHHOE COCTOSHHE U MEepPCHEKTUBBI

JIA3€pHOTO U Z-MIMHYEBOTO METOJIOB MHUIIMMPOBAHUS TEPMOSIEPHOTO MUKPOB3PHIBA;
CX€MBI IUIA3MEHHBIX JBM)KUTENIEH KOCMHUYECKHUX allllapaToB, SHEPreTUKY KOCMHUYECKOIrO I10JIETa.
[11a3meHHbIe METONBI TPe0OpPa30BaHUS ACPHON U TEIUIOBOW YHEPTUH B IIEKTPUUECKYIO;
COITYTCTBYIOIINE (PU3UKO-TEXHUYECKHE pa3paOOTKH M HaIlpaBiIeHUs (pa3/iesibl MaTepHaIoBeICHHS,
JIMAarHOCTUKU W3IYyYCHHH, JTa3epHON TEXHUKH, (PU3UKU T'a30BOTO pa3psizia, BBICOKOBOJIBTHOW TEXHUKH,

TCXHUKHU CUJIBbHBIX MarHUTHBIX HOHCI‘/’I).

yMeTh:

6LICTpO OCBaMBaTb HOBBIC SKCIICPUMCHTAJIBHBIC METOAbI 1 TCOPETUICCKUC MOACIIN B ITJIa3MCHHBIX

HCCIICAOBAHUAX

KBAIM(UIMPOBHO AHAJIU3UPOBATh PE3YIbTATHI

HCCJICIOBAHHII;

OKCIICPUMCHTAJIBHBIX W TCOPCTHYCCKHUX

JIOBOJMTH IO CBEICHUS HayYHOH OOIIECTBEHHOCTHU (BBICTYIUICHHE Ha CEMHUHApax, KOHPEPEHLUIX,
myOIMKAMK B HAyYHBIX JKypHAJIax) pe3yJbTaThl IPOBEAEHHON HAyYHON paOOTHI.

BJIaJeTh:

HaBBIKAMH OCBOCHUS OOJIBIIOT0 00bEMa HH(OPMAITIH;
HaBBIKAMU Pa0OTHI B KOJUIEKTHBE J1a00paTOpru ¥ CaMOCTOSITETIbHON paboThI;

YMCHUCM HCKAaTb TCOPCTUUCCKUC 0OBICHEHUS IKCIICPUMCHTAJIbHBIM

pe3yibTaraMm U

SKCIICPUMCEHTAJIbHBIC ITIOATBEPIKACHNA TCOPETUICCKHUM MOACIISAM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0




C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

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

Bomnpocs! k 3k3aMeHy B 7 ceMecTpe:

1. TpeboBanus k mapamerpam miazmel 11 YTC (Temmeparypa, IUIOTHOCTB, Kputepuii Jloycona, ponb
npuMecel, MarHUTHOE U HHEPLUAIIbHOE YACPKaHUE TIa3MBbl).

2. Cxema HUCIONB30BaHUS TEPMOSAJEPHOM 3HEPruu B 3HEpreruyeckoM peaxrope. ComocraBieHue ¢
SIEPHBIM ~ PEaKTOpOM (PHEpreTuka, O0e30MacHOCTh, OKOJIOTHYECKHE OCOOCHHOCTH, THOpPHUAHBIC
peakTopsl).

3. OCHOBHBIE AJIEMEHTHI U CUCTEMBbI TUIa3MEHHOW YCTAaHOBKHU (JIOBYILKA, CUCTEMBI CO3JaHHs M Harpena
IUIa3MBl, BaKyyMHasi CHCTEMa M pEaKTOpHas Kamepa, CHCTEMBbl SHEpro- M pecypcocHaOKeHHs,
aBTOMAaTHKAa, TUArHOCTUYECKHE CUCTEMBI, CPEACTBA 00ECIIeYeHHs OE30I1aCHOCTH).

4. CuctemMbl C MArHUTHBIM yZIEP’KaHUEM BBICOKOTEMIIEPATypHOU ILIA3MBL.

5. OTKpBITbIE MATHUTHBIC JIOBYIIKH.

6. AnuabarnyecKkuil MHBapHaHT W YIep)KaHHE IUIa3Mbl B NpoOouHoi reomerpuu. KyrnoHoBckue
CTOJIKHOBEHUSI, KOHYC yXOAa, IJIUTEIbHOCTD YIEpKaHUsI I11a3MBbl.

7. TepmosiiepHble BO3MOXKHOCTH MPOOKOTPOHA. YCTOWYMBOCTH TJIa3MbI B IPOOKOTPOHE.

8. MeTozbl HarpeBa U HAKOIUICHUS 3apsDKEHHBIX YaCTHUI[ B IPOOKOTPOHE (MHKEKIUS U 3aXBaT HOHOB U
HelTpanos, anuabaruueckoe cxarue, BU- u CBU— Harpes, TOKOBBII HAarpeB).

9. MHoroo0pa3ue BapHaHTOB OTKPBITBIX MarHUTHBIX JoBymiek (nanku Modde, aHTHIPOOKOTPOHBI,
OelicOom, yan-yin, amoOumonsipupie U rodpupoBaHHble JoBymku, [JJI). CoBpemeHHOE cocTosHUE
UCCJIEZI0BAHUM C OTKPBITHIMU JIOBYILIKAMU.

Bonpocs! k 3x3ameHyB 8 cemecTpe:

1. TopounanbHble MarHuUTHBIE JIOBYHIKH. TopommanbHBIA Jpei( Kak CIEACTBUE HCKPUBICHUS
MarHUTHBIX CHJIOBBIX JuHHHA. [lomaBnenme TopommanmbHOro Ipeiida MOCPEACTBOM BpalaTeIbHOIO
npeobpazoBanusi. CTeuiaparop 1 TOKaMak

2.Kondurypanus MarHuTHBIX MOJIEH B TOKAMAKE, UX POJIb B YACPKAHUH TIIA3MBI.

3. Kpurepuii ycroitunBoctu llladpanoBa u CBsi3b MapaMeTpoB TOKaMaka ¢ HUM. DHEPreTHYECKOE
BpeMsl )KU3HH IJ1a3Mbl B Tokamake. Kiaccuueckasi, 600MOBcKasi 1 Heoknaccuueckas aupdy3un mia3mbl
B TOKaMake.

4. Jl>)xoyneB U NOIOJHUTENIbHBIE METO/IbI HarpeBa I1a3Mbl B TOKaMaKe.

5.Cxema 1 OCHOBHBIE (PM3MUYECKHE NPUHIMIBI CUIBHOTOYHBIX CAMOCXKATBIX pa3psAaoB. Z- U O- muHdY,
cKaTHe JaifiHepa. DneKTpodu3nueckas cxema IKCIEPUMEHTa C Z-TTHHYOM.

6.'enepauns UMIyIBCOB CBEPXBBICOKMX JJIEKTPUYECKHUX MOLIHOCTEH PeisiTuBHCTCKHE 3IEKTPOHHBIC
IIy4yK{, MyYKH JIETKUX HOHOB. BbICTphle M3ilyuaronmye Z-NUHYM CBEPXTEPAaBAaITHOM MOLIHOCTH —
OCHOBHO€ HAIlpaBJICHHE Pa3BUTUS COBPEMEHHBIX HMCCIEAOBAaHMNA MO Z-NHHYaM. TepMosaepHbIE U
[PUKIIAJIHBIE ACIIEKTHl Z-IIMHYEH, JJAHEPOB U ITy4YKOBBIX CUCTEM.

7.MHepunanpHoe ynepKaHue Iu1a3Mbl. VIMIUIO3UsI MUIIEHH — HEOOXOAMMOE yCIOBHE WHULIIMUPOBAHUS
TEPMOSIIEPHOTO MUKPOB3PbIBa. MeTo/] HeMOCPEACTBEHHOTO O0MyYeHHS MUIIEHH, METOA XOJIbpayMa.

8. ComocraBieHue Ja3epHOr0 M Z-MUHYEBOTO METOAOB Ui MOJMYYEHHS IIJ1a3Mbl C BBICOKUM
9HEProCcOAEPKAHUEM U F'€HEPALIUU TEPMOSIEPHOI0 MUKPOB3PhIBA.

9. Ilna3zMeHHbIE OBMXKUTENM KOCMHUYECKHX almaparoB. DHEPreTHKa KOCMHYECKOro mosuera. CxeMsl
IUTa3MEHHBIX JIBYDKUTENIECH. YIEeNbHBIA UMITYJIbC, TArA IUIA3MEHHOIo ABMXUTeIs. [1nasmMeHHble MeTOIbI
npeoOpa3oBaHus SACPHON U TEIIOBON SHEPTUU B AIEKTPHUUECKYIO.

10. JlyroBoii pa3psig ¥ TMJIa3MEHHbIE BBICOKOMHTCHCHUBHBIC TEXHOJOTHMH OOpabOTKM MaTepuasos.
JlyroBble IU1a3MOTPOHBI, IUIa3MEHHAs pe3Ka, CBapKa, HaIlIaBKa.

11. BU- u CBY-pa3psaasl A5 reHepanuu HepaBHOBECHOM, XMMHYECKH aKTUBHOMW IJIa3Mbl HU3KOTO U
BBICOKOTO aBjieHuid. [lnasMoxuMuieckue peakTopsl.

12. IIna3menHass oOpaOoTka MOBEpPXHOCTEH C MNPUMEHEHHEM Ta30BbIX pa3psuoB. lliasmeHHoe
HaIbUIEHUE, [1JJa3MEHHOE TPaBJIEHUE, I0Jy4EHHE HAHOIIOPOLIKOB.

13. HmnynbcHble paspsiibl  BbICOKOM  MOIMHOCTH ISl  TEXHOJOIMYECKHX, I'€OJOIMYECKHX,
JarHOCTUYECKUX LEJICH.



[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. OcHOBHBIE 3JIEMEHTHI U CUCTEMBI TUIa3MEHHOW YCTaHOBKHM (JIOBYILKA, CUCTEMBI CO3JaHMs M Harpena
IUIa3MBl, BaKyyMHasi CHCTEMa M pEaKTOpHas Kamepa, CHCTEMBbl SHEpro- M pecypcocHaOKeHHs,
aBTOMAaTHKA, TUArHOCTUYECKHE CUCTEMBI, CPEACTBA 00ECIIeYeHHs OE30I1aCHOCTH).

2. OTKpBITBIe MAaruviTHBIC JIOBYIIIKH.

[Ipumep 2.

1. TopounanbHble MarHUTHBIE JIOBYIIKH. TopoumanbHBIA Jpedd Kak CIEeACTBUE WCKPUBICHUS
MarHuTHBIX CHIOBBIX JuHUH. [logaBneHue TopompanbHOro Apeiida MOCPEACTBOM BpaIIATEILHOTO
npeobpazosanus. CTemuiapaTop 1 TOKaMak

2. BU- u CBY-pa3psapl A TeHepalid HEpaBHOBECHOM, XMMUYECKH aKTUBHOM IUIa3Mbl HU3KOTO U
BBICOKOTO 1aBneHuil. [lnazMoxumudeckrue peakTopsl.

Kpurepuu onieHuBanus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTY[CHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NIACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Oumenka omMYHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha MPAKTHKE TIPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBISETCA CTYAEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHe 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT MPUMEHSTh NOJTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.
OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO MPAaBHWIBHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasna, HO P 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymoOBIETBOPUTENbHO 3 Oajia - BBICTABISAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HeyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO cOJepXaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEYIOBIETBOPUTENHEHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiue omuoK B GOPMYTHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.



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

[lpn mpoBeneHMM 3K3aMeHa oOOydaromemycsi mpenocraBisiercs 30 MUHYT Ha MOAroToBKy. Ompoc
oOyuarorerocs o OmieTy He JOJKEH MPEBbIIIATh OHOTO ACTPOHOMUYECKOT0 Yaca.



