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: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
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 "OkcnepumenrtanbHas (u3nka Iuia3Mbl" IpeaycMaTpUBaeT OCBOCHHE CTYACHTaMHU (pyHAaMEHTaIbHBIX
3HAHUH B OOJACTH AKCIIEPUMEHTANbHOW (DU3MKM IIa3Mbl, SKCIIEPUMEHTAJbHBIX METOIOB HCCIIEAOBAHUS
IUTa3MEHHBIX TPOLIECCOB, MPOUCXOASIINX B HaubOojiee M3BECTHBIX IUIa3MEHHBIX YCTPOMCTBax, a TaKXke B
IIPUPOAHBIX YCIOBUSX.

3amaun Kypca:

* (opmupoBaHHe 0a30BBIX 3HAHHI B 00JACTH IKCIIEPUMEHTAIBHON (PU3MKHU IITa3Mbl, OCBOCHHE CTY/ICHTaMHU
METOJIOB aHaJIM3a IUIa3MEHHbIX SBICHUH, MPOSBIIAIOMINXCS KaK B SKCIEPHUMEHTAIbHBIX YCTAaHOBKaX, TaKk U B
HPUPOJE;

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

*  TOATOTOBKA CTYIEHTOB K paboTe Ha peaJbHBbIX 3KCHEPHUMEHTAIbHBIX YCTAHOBKaX IO YIPABISIEMOMY
TEPMOSIIEPHOMY CHHTE3Y, (PM3HMKE XUMUYECKH aKTUBHOM IUIa3Mbl, IUIa3MEHHBIX MEJUIIMHCKUX arapaTax.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:
[J TpebOoBaHUS K MapaMeTpaM ropsiueii Tu1a3Mbl Jis ypapisieMoro Tepmosiaepraoro cuaresa (Y TC);
[] CXeMBI HCIIOJIb30BAHUS TEPMOSJICPHON SHEPTHH B SHEPTETHIECKOM PEaKTOPE;

[J COBpPEeMEHHOE COCTOSIHHE JKCIEPUMEHTAIbHBIX HAYYHO — UCCIeN0OBATeNhCKUX mporpamMm 1o Y TC B mupe
u B Poccuu;

[ kmaccu¢uKanus miasMeHHBIX YCTAaHOBOK 10 IIPHHLUITY YAep KaHHsI IJ1a3Mbl;

[J  cucreMbl M YCTAaHOBKM C MAarHUTHBIM YIEPKAHUEM BBICOKOTEMIIEPATypHOH ILIA3MBbI B OTKpBITBIX
MarHuTHBIX JOBYyIIKax. COBpeMEHHOE COCTOSIHUE UCCIIEOBAHUI C OTKPBITHIMU JIOBYIIKAMU;

[J  cucTeMBl U YCTAaHOBKM C MAarHUTHBIM YICpXKaHUEM BbICOKOTEMIIEPATypHOH ILIa3Mbl B TOPOUAAIBHBIX
MarHWTHBIX JIOBYIIKaxX. Pa3BuTHE, COBPEMEHHOE COCTOSIHHE M MEPCHEKTHUBBI 3KCIIEPHUMEHTAIbHBIX
(bU3HMUECKUX M MHKCHEPHBIX MCCIICI0BAHUI, IPOSKTHBIX Pa3pabOTOK MO TOKaMaKam;

0 HMMITYJIbCHBIE CHUCTEMBl MAarHUTHOTO YAEp)KaHHS M HarpeBa IIa3Mbl. TepMosepHbIe U TPUKIIaTHBIE
ACIIEKTHI Z-NTMHYEH, JIAMHEPOB U MMyYKOBBIX CUCTEM;

[J cxeMbl HHEPLHUAIBHOTO TepMOsAAepHOro cuHTea. COBPEMEHHOE COCTOSHUE M MEPCIEKTUBBI JIa3ePHOTO U
Z-IMHYEBOI'0 METOA0B UHULIMHUPOBAHUSI TEPMOSIIEPHOTO MUKPOB3PhIBA;

0 CXEMbl IIJIa3MEHHBIX OBMOKUTEICH KOCMHUYECKHUX afraparoB, SHEPTETHKY KOCMHUYCECKOI'O II0JICTA.
IIna3meHHEIC METOAbI npeo6pa3OBaHH$[ HI[epHOﬁ H TCILIOBOM OHCPIUM B JJICKTPUICCKYIO,

O COITYTCTBYIOIINE (DU3UKO-TEXHUUECKUE pPa3pabOTKM M HampaBieHHs (pas3lesibl MaTepuallOBEACHUs,
JMAarHOCTUKU U3TyYCHUH, Ta3ePHOIN TEXHUKH, (PU3UKU Ta30BOTO Pa3psia, BEICOKOBOJBTHOM TEXHUKU, TEXHUKH
CHJIbHBIX MarHUTHBIX TOJIEHT).

YMeTs:

0 6BICTpO OCBanMBaTb HOBBIC OJOKCIICPUMCHTAJIBHBIC METOAbl U TCOPCTUYCCKHUE MOACIMW B INUIA3MCHHBIX
HCCIICAOBAHUAX

[ KBaJ'II/I(bI/ILII/IPOBHO AHAJIM3UPOBATH PE3YJIbTAThI OKCIICPUMCHTAJIbHBIX U TCOPCTUUCCKUX PICCJICZ[OBaHI/Iﬁ;

O JIOBOAUTH 1O CBEICHHUs] HAy4YHOW OOILIECTBEHHOCTH (BBICTYIJICHHE HAa CEMHHApax, KOH(QEpEeHUUsX,
MyOJIMKalMK B HAYYHBIX JKypHAJax) pe3ylbTaThl IPOBEAEHHOIN HaydyHO! paboTHI.

OcHOBHOE cofiepKaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

1. DOkcniepuMeHTanbHas ¢u3nka TIa3Mbl — 3((EKTUBHO pa3BUBAIOIICECS HAMpaBlIEHUE COBPEMEHHON
OKCTIEPUMEHTAIBHON M MIPUKIaTHON Prs3nku

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

3. Cxema HCIIOIb30BaHHS TEPMOSICPHON SHEPTUU B SHEPreTHYECKOM peakTope. COmocTaBiIeHUE ¢ SACPHBIM
peaxkTopoM. DHEepreTHkKa, SKOJIOTus, MOJTUTHKA

4. Kpatkuit 0030p COBPEMEHHOTO COCTOSIHMS HAay4YHO — HCCIIeAoBarelbckux mnporpamm nmo YTC B mupe u B
Poccun

5. Knaccmbnxaunﬂ IMJIa3MCHHBIX YCTAHOBOK ITO IPUHIUITY YACPXKAHUA TJIa3Mbl

6. CucteMbl ¢ MarHUTHBIM YIEpKaHHEM BBICOKOTEMIIEPATYPHOH IJIa3Mbl B OTKPBITBIX MAarHUTHBIX
soBykax. CoBpeMEHHOE COCTOSIHUE UCCIIEI0BAHUMN C OTKPBITBIMU JIOBYLIKaAMU



7. CucteMbl C MarHUTHBIM YAEP>KaHUEM BBICOKOTEMIIEpAaTypHOM IUIa3Mbl B TOPOUAAIbHBIX MAarHUTHBIX
JOBylIKaxX. Pa3BuTHe, COBpEMEHHOE COCTOSTHUE U MEPCIEKTUBBI SKCIIEPUMEHT

8. I/IMHYHBCHLIG CUCTCMbl MArHUTHOTO YIACP:KaHHA W HArpcBa IJIa3MBI. CxemMa U OCHOBHEIC (1)I/I3I/ILICCKI/IG
MPUHOUIIBI CUJIBHOTOYHBIX CaMOCKAThIX pa3psaa10B

9. Unepnmanbubiii Tepmosinepusid cuute3 (MTC. CoBpeMeHHOE COCTOSHHE W TIEPCIEKTHBBI Ja3€pPHOTO U
Z-IMHYEBOTO METOAOB HHULIMUPOBAHUSI TEPMOSIEPHOTO MUKPOB3PHIBA

10. 3KCHepI/IMeHTaJ'ILHa$I (1)I/IBI/IKa IJI1a3Mbl U Ia30BOI'0 pa3psaa Kak Hay‘lHLIﬁ Y TEXHUYECKHI 0a3uc pa3BUTUA
MPUKIIAAHBIX U TCXHOJIOT'MYCCKUX IIPOrpamMm

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

1. lean u 3apa4un

]_le.]'ll) JAUCHUIIINHBI

-OCBOCHUC CTYyACHTAMH Q)YHﬂaMCHTaHBHBIX 3HAHHMH B 00J1aCTH 3KCH€pHMeHTaJ’ILHOﬁ (1)I/ISI/IKI/I IJ1a3MBI,
SKCIICPUMCHTAJIbHBIX MCETOAOB HCCJICAOBAHHUA IUIA3MEHHBIX MNPOLCCCOB, MPOUCXOASAIINX B Hanbosee
HN3BCCTHBIX IJIa3MCHHBIX YCTPOﬁCTBaX, a TaAKXKXC B IIPUPOAHBIX YCIIOBUAX.

3agaun AUCHUILUITHHBI
*  ¢opmupoBaHue 0a30BBIX 3HAHWW B OOJIACTH DKCICPUMEHTAIHHOW (DU3UKU TUIA3MbI, OCBOCHUE
CTyJICHTaMH METOJIOB aHaJM3a IUIa3MEHHBIX SIBICHHM, MPOSBISIONIMXCS KaK B IKCIIEPUMEHTATBHBIX
YCTaHOBKaX, TaK ¥ B IIPHPOJIE;
* pa3BUTHE Y CTYJCHTOB TBOPYECKOI'O IOJX0/1a K BEIOOPY METO/IOB U 9KCIIEPUMEHTAIbHO-TEXHHYECKUX
CPEICTB aHaJIu3a Pa3INYHBIX IUIa3MEHHBIX SIBICHUH;
* IIOJTOTOBKA CTYACHTOB K paboTe Ha pPeallbHbIX IKCIEPHMEHTAIBHBIX YCTAHOBKAX IO YIPABISIEMOMY
TEPMOSIICPHOMY CHHTE3Y, (U3MKE XWMHUUYECKH aKTHBHOHW IUIa3Mbl, IUIA3MEHHBIX MEJUIMHCKHX
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 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 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
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

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

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIACTIX

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



[J TpebOBaHMsI K MapaMeTpaM ropsyeit mia3mel sl yrpasisieMoro tepmosaeproro cunresa (YTC);

[]  cXeMBI HCIIOJIb30BAHMS TEPMOSIEPHON SJHEPTHH B SHEPTETUUYECKOM PEAKTOPE;

[J COBpPEMEHHOE COCTOSHUE 3KCIIEPUMEHTAJIbHBIX HAy4yHO — UcciefoBarenbekux nporpamm no YTC B
mupe u B Poccnn;

[ kmaccu¢uKanus miasMeHHBIX YCTAaHOBOK 10 IIPUHLUITY YIS KaHHsI IJ1a3Mbl;

[J cHCTeMBl U YCTAaHOBKH C MAarHUTHBIM YIEpPKAHUEM BBICOKOTEMIIEPATypHOU IJIa3Mbl B OTKPBITHIX
MarHuTHBIX JoBYyLIKaX. COBpEMEHHOE COCTOSHUE UCCIIEOBAHUI ¢ OTKPBITBIMU JIOBYIIKAMU;

O CHUCTEMbl M YCTAHOBKHM C MAarHUTHBIM YIEpKaHHEM BBICOKOTEMIIEPATYpHOM IIa3Mbl B
TOPOUJAIBHBIX MAarHUTHBIX JIOBYIIKax. Pa3BuTve, COBpPEMEHHOE COCTOSIHUE U IEpPCHEKTUBBI
SKCIICPUMEHTANIbHBIX (PU3NYECKUX W WHXECHEPHBIX HCCIENIOBAHNN, IPOEKTHBIX pa3paboTOK 110
TOKaMaKaM;

[J MMIYJIbCHBIE CUCTEMbl MAarHUTHOTO YZEp>KaHUs M Harpesa mjia3Mbl. TepMosiiepHble U IpUKIIaJHbIe
ACIIEKThI Z-NIMHYEH, JIJANHEPOB U ITyYKOBBIX CUCTEM;

O CXEMBbl HMHEPLHUANTBHOTO TepMOsiiepHOro cuHrea. COBPEMEHHOE COCTOSHUE W IEPCIEKTUBBI
JIa3€pPHOI0 U Z-NUMHYEBOI0 METOI0B MHUIIMMPOBAHUS TEPMOAAEPHOIO MUKPOB3PbIBA;

[J  cxeMbl IUIa3MEHHBIX JIBM)KHUTENECH KOCMHUYECKHX alllapaToB, SHEPTreTHKY KOCMHYECKOTO IOJIETA.
[1a3meHHbIe METONIBI TPe0Opa30BaHUS SAEPHON M TEIUIOBOW YHEPTUH B DIEKTPUIECKYIO;

[J comyTcTBymOImUE (PU3UKO-TEXHUUECKHE Pa3paObOTKH U HaIpaBieHHs (pa3aelibl MaTepruaioBeACHuUS,
JMAarHOCTUKN W3JIyYeHHH, JIaA3epPHONW TEeXHMKH, (PM3MKH Tra30BOTO Pa3psisia, BHICOKOBOJIBTHON TEXHUKH,
TEXHUKH CHJIBHBIX MAarHUTHBIX TOJICH).

YMETh:
[J OBICTPO OCBaMBaTh HOBHIE DKCIIEPUMEHTAIBHBIE METOII U TEOPETHUECKUE MOJIETH B TIa3MEHHBIX
HCCIEIOBaHUSX;

O KBUTH(DHIIMPOBHO aHAIM3UPOBATh PE3YJIBTAThl IKCIIEPUMEHTANBHBIX W TEOPETUUECKHUX
HMCCIICIOBAHMM;

[l JIOBOAMTH IO CBEICHUS HAyYHOW OOLIECTBEHHOCTH (BBICTYIUICHHE Ha CEMHHAapaX, KOH(EpeHIHsIX,
NyONMKaluK B HAyYHBIX JKypHaJIaX) Pe3ysIbTaThl IPOBEIEHHON HAyYHOU paboTHI.

BJIQJICT!
[J HaBBIKAMHU OCBOCHHS 0OJBIIOTO 00bEMa HHDOpMAITHH;
] HaBBIKaMH PaOOTHI B KOJUICKTHBE JTAOOPaTOPHH M CAMOCTOSTEIBHON PabOTHI;
0 YMEHHEM HCKaTh TEOPETUYECKHE OOBSICHEHHUS OKCIEPUMEHTAlbHBIM  pe3yiabraraM |
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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OkcnepuMeHTallbHas (U3MKa TUIA3MBl —
3¢hPEeKTUBHO pasBuBaronieecs
1 HallpaBIEHUE COBPEMEHHOMN 5 12
SKCIIEPUMEHTAIBHOM WM NPUKIAJHOU
¢$uznkn
TpeboBanust K mapamerpam Topsiuen
2 J1a3MBbl TUIS YIpPaBIIsiEMOTO 5 12
tepmosiiepaoro cunresa (YTC)
CxemMa MHCHONB30BaHUS TEPMOSIEPHON
3 SHEPIMH B HHEPIETHUYECKOM PpEaKTOpe. 6 12
CormocTaBieHHe C SIIEPHBIM PEAKTOPOM.
DHepreTrka, 3KOJIOTHUs, MOTUTHKA




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

Krnaccudukanus nnazMeHHbIX YCTaHOBOK
10 IPUHLUIY yAEp>KaHUs IJ1a3Mbl

CuctemMbpl ¢ MarHuTHBIM YyJepKaHUEM
BBICOKOTEMIICPATypHOI T1a3Mbl B
6 OTKPBITBIX ~ MAarHUTHBIX  JIOBYIIKAaXx.
CoBpeMeHHOE COCTOSTHHE HCCIICIOBaHMIMA
C OTKPBITHIMH JIOBYIIIKAMH

CucremMbl ¢ MarHuTHBIM YyIEpKaHUEM
BBICOKOTEMIIEPATYPHOU IJ1a3MBbl B
7 TOPOUJAIBHBIX MAarHUTHBIX JIOBYILKAX.
Pa3BuTne, COBpEMEHHOE COCTOSHUE U
[EPCIIEKTUBBI HKCIIEPUMEHT

WmnynbcHble  CUCTEMbl  MarHUTHOIO
yaepXaHus U Harpesa Iuia3Mel. Cxema u
OCHOBHBIE  (U3MYECKHE  IPUHLIUIIBI
CHJIBHOTOYHBIX CAMOCKATBIX pa3psAoB

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

OKcnepuMeHTalbHasT (QU3MKa IJ1a3Mbl U
ra3oBoro paspsza Kak HaydHbIi H
10 |TexHMYeCKHI Oasuc pa3BuTHU
HIPUKIIATHBIX u TEXHOJIOTHYECKUX
MIPOrpaMM

OKcniepuMeHTalbHasT (QU3MKa IJ1a3Mbl U
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 GU3UKa T1a3Mbl — 3QQEeKTHBHO pa3BUBAlOIeecs HANPABICHUE COBPEMEHHOM

JKCHEPUMEHTAIILHON M MPUKIATHON (HUIUKU

OkcnepuMeHTalbHas (pr3uKa 1iasMel — 3QQPEKTUBHO pa3BUBAIOIICECS HAINPABICHHE COBPEMEHHOM
9KCTIEPUMEHTAIbHON M MPHUKJIAAHOW (PU3UKHU. YHHUBEPCAIBLHOCTh M MHOTOACIIEKTHOCTH IIIA3MEHHOTO
SKCIIEPUMEHTA. YNPAaBISAEMBbI TEPMOSAECPHBIM CHUHTE3 KaK OAHA W3 LEJNEeH JKCIEePHMEHTaIbHOU

(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 nmapamerpam 1uiasmel uist Y TC (Temneparypa, IIIOTHOCTh, Kputepuii JIoycoHa, poib

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

3. CxemMa HUCIOIL30BaHUS TepMOfII[CpHOﬁ OHCPIrUr B SHCPICTUYCCKOM PCAKTOPC. ComnocrasieHue ¢

SJICPHBIM PEAKTOPOM. DHEPreTHKa, SKOIOTUs, OJTUTHKA




Cxema UCIIONB30BaHUS TEPMOSICPHON DHEPTUM B DHEPreTHdeckoM peakrope. ComocTaBieHUE ¢
SJIEPHBIM PEaKTOpPOM (PHEpreTuka, Oe30MacHOCThb, JKOJIOTMYECKHE OCOOEHHOCTH, THOpHUIHBIC
peaktopsl). CormocTaBieHUE C SICPHBIM H TEPMOSIICPHBIM B3PBIBOM.

4. Kparkuii 0030p COBPEMEHHOI'O COCTOSHHSI HAy4HO — HCCJIEAOBATelbcKkuX mnporpamm no YTC B
mupe u B Poccun

Kparkwuii 0630p COBPEMEHHOTO COCTOSIHUSI HAyYHO — UCCIeoBaTeNbcKuX nporpamm mo YTC B mupe
u B Poccum.

5. Knaccmbnxaunﬂ IMJIa3MCHHBIX YCTAHOBOK 11O IPUHIUITY YACPXKAHUA TJIa3Mbl

Knaccuduxanus rmia3MeHHBIX YCTAHOBOK 110 TIPUHITUITY yaepKaHus miaasmMbl. OCHOBHBIC 3JICMEHTHI U
CHCTEMbI TUIA3MEHHOW YCTaHOBKM (JIOBYIIKA, CHCTEMbI CO3JaHUS M HarpeBa IUIa3Mbl, BaKyyMHas
CUCTeMa W peakTopHas KaMepa, CHCTEMBl DJHEPro- W PECYpCOCHAOXKCHHS, aBTOMATHKA,
JIMarHOCTUYECKUE CUCTEMBI, CPEJICTBA OOecTieueHus 0€30MacHOCTH).

6. CucteMbl ¢ MarHUTHBIM YZIE€P’KaHUEM BBICOKOTEMIIEPATYPHOM IJIa3Mbl B OTKPBITBIX MarHUTHBIX
noBymkax. CoBpeMEHHOE COCTOSIHUE HCCIIEJOBAHUIN C OTKPHITBIMH JIOBYLIKAMH

OTKpBITBIC MAarHUTHBIE JIOBYIIKH. ATMa0aTHUECKUI MHBAPUAHT M yIEpXKaHUE TUIa3Mbl B IPOOOYHON
reoMeTpur. KyJOHOBCKME CTOJKHOBEHHUS, KOHYC yXOIa, UIUTEIBHOCTH YIEPXKAHUS ILUIa3MBbl.
TepmosiiepHble  BO3MOXKHOCTH TPOOKOTPOHA. YCTOWYHMBOCTH IJIa3Mbl B TMPOOKOTpOHE. MeTolb
HarpeBa ¥ HAaKOIUICHHS 3apsDKCHHBIX YacTHI[ B TPOOKOTPOHE (MHXKEKIMSI M 3aXBaT HOHOB U
HelTpanos, aauabarudeckoe cxarue, BU- m CBY— narpeB, TokoBblii HarpeB) Muoroo0pasue
BapHaHTOB OTKPBITHIX MAarHUTHBIX JIOByIIeK (manku Modde, anTunpoOkoTpoHsl, Oeticoon, yan-yin,
ambunonspusie u rodpupoannbie nosyiiku, [JIJI). CoBpeMeHHOE COCTOSHHE HCCICIOBaHUN C
OTKPBITHIMU JIOByIIKaMH. TOpOHJaJIbHBIE MAarHUTHBIC JIOBYIIKHA. TOpOMIambHBIN Jpeid Kak
CIICICTBHE HCKPUBJIECHUS MAarHUTHBIX CWJIOBBIX JHHMH. IlomaBieHue TopompanbHOro apeiida
MOCPECTBOM BpallaTeIbHOTO peodpa3oBanus. Cremiaparop U TOKaMax.

KoHpurypanuss MarHWTHBIX TOJIEH B TOKaMake, MX pOJb B YIACPKAHHM IUIA3Mbl. YCTPOHCTBO
TOKaMaka, MHOrooOpas3ne KOHKPETHBIX SKCIIEPUMEHTAIbHBIX PEIICHUH.

Kpurepuii ycroitunBoctu [lladpanosa u cBs3b mapaMeTpoB TOKaMaka ¢ HUIM. DHEPreTHUECKOE BpeMsI
KHU3HU T1a3Mbl B Tokamake. Kiaccuueckas, OOMOBCKasi M HeokJIaccuieckas JUPQy3nuu mia3mbl B
TOKaMake.

Cemecrtp: 8 (Becennuit)

7. CuctemMbl ¢ MATCHHTHBIM YACPKaHUCM BLICOKOTCMHepaTypHOﬁ mIasMbl B TOPOHUAAJIBHBIX
MAarivMTHBIX JIOBYIIIKax. Pa3BHTI/Ie, COBPEMECHHOC COCTOSITHUC U MCPCIICKTHUBLI SKCIICPUMEHT

Kputepuit ycroviunBoctu IlladpanoBa W cBsA3p mapamMeTpoB Tokamaka ¢ HHUM. JXoyneB u
JOTIOJIHUTENIbHBIE METONIbl HarpeBa IIa3Mbl B Tokamake. IIpumecu, ponb TEpBOH CTEHKH,
ausepropel. L- m H — pexumbl ynepxanusa. HeycTOWUMBOCTH cCpbiBa, HOBBIE TEHICHLHUHU H
MOXOABL. DHEpreTHYeckoe BpeMs JKM3HM IUIa3Mbl B Tokamake. Kiaccudeckas, OoMOBCkasi u
Heoknaccuueckas auddy3un mia3mel B TOKaMake.

8. MmmynbcHble CUCTEMbl MAarHUTHOIO YIepXKaHWs W HarpeBa IUia3Mbl. CxemMa U OCHOBHBIE
(u3nYecKue MPUHLIUITBI CHIIBHOTOYHBIX CAMOCKATHIX Pa3psaoB

CxeMa ¥ OCHOBHBIE ()U3MYECKUE MPUHLHUIIBI CHIBHOTOYHBIX CAMOCKATBIX Pa3psAloB. Z- U O- muHY,
ckarue JaitHepa. DiekTpodusndeckas cxema 3KCIIEPUMEHTa ¢ Z-IMHYOM. BpeMeHHbIe 3aBUCUMOCTH
OCHOBHBIX IapaMeTpoB NMuHYa. PaBHOBecHE 1 HEYCTOMYMBOCTH MUHYA. Pa3BUTHE UACONOTUN TMHYEH
(mepeTspKKH, cTaOMIIN3aIs MarHUTHBIM T10JIEM, TUIa3MEHHbIH (oKyc, TypOyJIeHTHBII Harpes).

9. Wuepuuaneubeiii Tepmosiaepublii cuate3 (MUTC. CoBpeMeHHOE COCTOSIHUE W TEPCIEKTHUBEI
JIA3€PHOT0 U Z-MUHYEBOTO METOIOB HHUIIUMPOBAHUS TEPMOSACPHOIO MUKPOB3PbIBA



WuepuuanbHoe ynepaHue 1mia3Mel. IMIIIO3ust MUIIEHH — HEOOXOIMMOE yCIOBHE WHULIIMUPOBAHUS
TEPMOSIIEPHOTO MUKPOB3pbIBa. MeTo/] HeMOCPEACTBEHHOTO O0IyUYeHHUS MUIIEHH, METO XOJIbpayMa.

10. SKCHepI/IMeHTaJILHaﬁ (1)I/I3I/IK3. IJ1a3Mbl M ITa30BOTO pa3psgaa Kak Hay‘IHBII\/’I U TCXHUYCCKUM Oa3Hc
Pa3BUTHA NPUKIAAHBIX U TEXHOJOTHYCCKUX IPOrpaMm

[Ina3MeHHBIE JBMKUTETN KOCMHYECKHX amlmlapaToB. DJHEPreTHKa KOCMUYEeCKOro monera. CXeMbl
IJIA3MEHHBIX JBIKUATEIEH. YIEIbHbIM UMIYJIbC, TiAra IUIA3MEHHOTO JABWXUTEns. IlimasmeHHbie
METOJIBI TPEOOPaA30BAHMS SIICPHON U TETUIOBOW SHEPTUHU B IIEKTPUUECKYTO.

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

OKkcriepuMeHTalbHas (PU3MKa TUTa3Mbl W CONMYTCTBYIONIME (U3UKO-TEXHUUYECKHE pa3paboTKu
(MarepuanoBeIcHHE, NUATHOCTHKA HM3JIy4eHWH, HAHOCEKYHIHBIA JWAlla30H W3MEPEHHH, 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)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTe U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
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 y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB HA BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
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 HCCIEIOBAaHUS MPOLECCOB M SBICHUH 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:

[J TpeboOBaHMs K MapaMeTpaM ropsyeil miasmel 11l yupasiasieMoro tepmosaeproro cunresa (YTC);
[J cxeMbl HCIIOJIb30BAHUS TEPMOSIEPHON PHEPTUU B 3HEPIETUUECKOM PEaKTOPE;
[J COBpPEMEHHOE COCTOSTHHE 3KCIIEPUMEHTAIbHBIX HAyYHO — UCclenoBarenbckux nporpamm no YTC B

mupe u B Poccuu;

[ KJ'IaCCI/I(i)I/IKaLII/ISI MJIa3MCHHBIX YCTAHOBOK I10 IPUHIUITY YACPXKAHUA TJIa3MBbI;

[J cucTeMBbl U YCTAaHOBKHM C MarHUTHBIM YIEpPKAHUEM BBICOKOTEMIIEPATypHOU IIa3MBbl

B OTKPBITBIX

MarHuTHBIX JOBYyIIKax. COBpeMEHHOE COCTOSIHUE UCCIIEOBAHUI C OTKPBITHIMU JIOBYIIKAMU;
O CUCTEMbl M YCTAHOBKM C MAarHUTHBIM YIEp’KaHUEM BbICOKOTEMIIEpATYpHOH IUIa3Mbl B

TOPOUJAJIBHBIX MArHUTHBIX JIOBYIIKaX.

PaBBI/ITI/Ie, COBPECMCHHOC COCTOAHUC U TICPCIICKTUBLL

IKCTIEPUMEHTAIBHBIX (U3NUECKUX M HMHXCHEPHBIX HCCICOBAaHUH, MPOEKTHBIX pPa3pabOTOK II0

TOKaMaKaM,

[l  MMITyIbCHBIE CUCTEMBl MArHUTHOTO YAEp>KaHUS U HarpeBa Iu1a3Mbl. TepMosiiepHbIe U TPUKIIaTHbIE
ACIIEKTHl Z-NTMHYEH, JIAMHEPOB U IMMyYKOBBIX CUCTEM;

O CXEMbl HMHEPLUAIBHOIO TEPMOSAEPHOIO CHUHTEA.

CoBpEMEHHOE COCTOSHHE W IEePCHEKTUBBI

JIA3€pHOTO U Z-MIMHYEBOTO METOJIOB MHUIIMMPOBAHUS TEPMOSIEPHOTO MUKPOB3PHIBA;

[J  cxeMbl IUIa3MEHHBIX JBM)KUTENEH KOCMUYECKHMX allllapaToB, SHEPreTUKY KOCMHUYECKOIO II0JIETa.
[11a3meHHbIe METONBI TPe0OpPa30BaHUS ACPHON U TEIUIOBOW YHEPTUH B IIEKTPUUECKYIO;

[l comyTcTByIOImME (PU3NKO-TEXHUUECKNE Pa3pabOTKN U HampaBiIeHHs (paselibl MaTepHaIoBeIeHHS,
JUAarHOCTUKU W3IYyYCHHH, Ja3epHONW TEXHUKHU, (PU3UKU ra30BOTO pa3psiia, BHICOKOBOJIBTHOM TEXHUKH,

TCXHUKHU CUJIBbHBIX MarHUTHBIX HOHCI‘/’I).

YMeTh:
[J  OBICTPO OCBAMBATH HOBBIC IKCIIEPUMEHTAILHBIC METOJBI M TEOPETUYCCKUE MOJIENIN B TIa3MEHHBIX
HCCJICIOBAHUSIX
0 KBaJIM(HUIIMPOBHO aHAIM3UPOBATh PE3YJbTaThl DKCIIEPUMEHTAIBHBIX M TEOPETHUECKUX
HCCJICIOBAHHII;

[l JOBOAWTH O CBEICHUS HAy4HON OOILIECTBEHHOCTH (BBICTYIUIEHHE Ha CEMMHAapaXx, KOH(EepeHIHsIX,
myOIMKAMK B HAyYHBIX JKypHAJIax) pe3yJbTaThl IPOBEAEHHON HAyYHON paOOTHI.

BJIaJeTh:

[l HaBBIKAMH OCBOCHHS OOJIBIIOTO 00BEMa HH()OPMAIIUH;
[J HaBbIKaMU pabOTHI B KOJUIEKTHUBE JIA0OPATOPUH U CAMOCTOSTEIBHON paboThI;

[ YMCHUCM HCKaTb TCOPCTHYCCKUC O0OBSICHEHUS OKCIICPUMCHTAJIbHBIM

pesynbraraMm U

SKCIICPUMCEHTAJIbHBIC ITIOATBEPIKACHNA TCOPETUICCKHUM MOACIISAM.

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



C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC 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. TpebGoBanus k nmapamerpam Tuasmel st Y TC (TemmiepaTypa, MmIOTHOCTh, kKputepuit JloycoHa, poib
npuMecel, MarHUTHOE U HHEPLUAIIbHOE YACPKaHUE TIa3MBbl).

2. Cxema UCHONB30BaHUS TEPMOAJCPHOM 3HEPruu B 3HEpreTHYeckoM peakrope. ComocraBieHHE ¢
SIEPHBIM ~ PEaKTOPOM  (SHEpPreTukKa, Oe30MacHOCTb, JSKOJOTHMYECKHe OCOOCHHOCTH, THOpHUIHBIE
peakTopsl).

3. OCHOBHBIE JIEMEHTHI U CUCTEMBI MJIA3MEHHOH yCTaHOBKH (JIOBYIIKA, CHCTEMBI CO3[aHUSI U 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. AnuabarvyecKkuil MHBapHAHT W yAep)KaHUE IUla3Mbl B TpoOouyHON reomerpuu. KyrnoHoBckue
CTOJIKHOBEHUSI, KOHYC yXOAa, IJIUTEIbHOCTD YIEpKaHUsI I11a3MBbl.

7. TepmosiiepHble BO3MOXKHOCTH MPOOKOTPOHA. YCTOWYMBOCTH TJIa3MbI B IPOOKOTPOHE.

8. MeTozbl HarpeBa U HAKOIUICHHS 3apsDKEHHBIX YAaCTHIl B MPOOKOTPOHE (MHXKEKIMS M 3aXBaT HOHOB U
HelTpanos, anuabaruueckoe cxarue, BU- u CBU— Harpes, TOKOBBII HAarpeB).

9. MHoroo6pa3ue BapHaHTOB OTKPBITBIX MarHUTHBIX JioBymiek (nmanku HModde, aHTUIPOOKOTPOHBI,
OelicOomn, yan-yin, amOumoinsipaeie W rodpuposanHsie JsoByku, [JIJI). CoBpemeHHOE cocTOsTHHE
UCCJIEZI0BAHUM C OTKPBITHIMU JIOBYILIKAMU.

Bonpocs! k 3x3ameHyB 8 cemecTpe:

1. TopompanbHble MarHWTHBIE JIOBYLIKM. TopoumgalbHBIA Jpeid Kak CcJIeICTBHE HCKPUBJICHHUS
MarHUTHBIX CHJIOBBIX JnHUHA. [lomaBnenme TopommanmbHOro npeiida MOCPEACTBOM BpalaTelIbHOIO
npeobpazoBanusi. CTeuiaparop 1 TOKaMak

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

3. Kpurepuii ycroiunoctu llladpanoBa u cBs3p mapamMeTpoB TOKaMaka ¢ HUM. JHEPreTUYECKOE
BpeMsl )KM3HH TJIa3Mbl B TOkaMake. Kiaccudeckas, 60MOBCkasi 1 Heoknaccuueckas auddys3un mia3Mel
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.I'enepaunss UMIYIBCOB CBEPXBBICOKMX AJIEKTPUUYECKUX MOIIHOCTEH PensTHBHCTCKHE 3IEKTPOHHBIE
IIy4yKH, MyYKH JIETKUX HOHOB. BbICTphle M3iydarolye Z-NUHYM CBEPXTEPABATTHON MOILIHOCTU —
OCHOBHOE€ HaIlpaBlicHHUE pAa3BUTHS COBPEMEHHBIX HCCIICAOBAaHMHA MO Z-nvHYaM. TepMmosiiepHble U
[PUKIIAJIHBIE ACIIEKTHl Z-IIMHYEH, JJAHEPOB U ITy4YKOBBIX CUCTEM.

7.MHepunansHoe ynepxaHue mia3Mel. MMmno3us muineHn — HeoOXouMOoe YCJIOBHE MHUIIMMPOBAHUS
TEPMOSIIEPHOTO MUKPOB3PbIBa. MeTo/] HeMOCPEACTBEHHOTO O0MyYeHHS MUIIEHH, METOA XOJIbpayMa.

8. ComocraBieHue J1a3epHOrO0 W Z-MHHYEBOIO METOAOB JJsl TONYYEHHUS IUIa3Mbl C BBICOKUM
9HEProCcOAEPKAHUEM U F'€HEPALIUU TEPMOSIEPHOI0 MUKPOB3PhIBA.

9. Ilna3MeHHBIE OBMKUTEIH KOCMHUYECKHX allaparoB. DHEPreTuka KOCMHUYECKoro moisiera. Cxembl
IUIa3MEHHBIX JBYDKUTENEH. YIIeJIbHBIM UMITYJIbC, Tsra IIa3MEHHOro ABWxkuUTeNs. 1lna3MeHHble MeTOAbI
npeoOpa3oBaHus SACPHON U TEIIOBON SHEPTUU B AIEKTPHUUECKYIO.

10. JlyroBoil pa3psia ¥ TJIa3MEHHBIE BBICOKOMHTEHCHUBHBIC TEXHOJOTHMH OOpabOOTKH Marepuasos.
JlyroBble IU1a3MOTPOHBI, IUIa3MEHHAs pe3Ka, CBapKa, HaIlIaBKa.

11. BU- u CBY-pa3psiapl uist TeHepaliil HEpaBHOBECHOW, XMMUYECKH aKTUBHOM TIa3Mbl HU3KOTO U
BBICOKOTO aBjieHuid. [lnasMoxuMuieckue peakTopsl.

12. TInasmenHass o6paboTKa NOBEPXHOCTEH C NPUMEHEHHEM Ta30BBIX pa3psnoB. llmazmeHHoe
HaIbUIEHUE, [1JJa3MEHHOE TPaBJIEHUE, I0Jy4EHHE HAHOIIOPOLIKOB.

13. VmnynbcHble pa3psiibl  BBICOKOM  MOIIHOCTM Ul TEXHOJIOTUYECKUX, IEOJOIMYECKUX,
JarHOCTUYECKUX LEJICH.



[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. OcHOBHBIE 3JIEMEHTHI U CHUCTEMBI IJIA3MEHHOH yCTaHOBKH (JIOBYILIKA, CHCTEMBI CO3[aHUSI U Harpena
IUIa3MBl, BaKyyMHasi CHCTEMa M pEaKTOpHas Kamepa, CHCTEMBbl SHEpro- M pecypcocHaOKeHHs,
aBTOMAaTHKA, TUArHOCTUYECKHE CUCTEMBI, CPEACTBA 00ECIIeYeHHs OE30I1aCHOCTH).

2. OTKpBITHIE MATHUTHBIE JIOBYIIKH.

[Ipumep 2.

1. TopowpmanabHBlE MarHWUTHBIE JIOBYIIKH. TopoujalbHBIA Jpelid Kak CJe/CTBHE HWCKPUBJICHUS
MarHuTHBIX CWIOBBIX JuHUHK. [logaBneHue TopommanbHOro Apeida MOCPEACTBOM BpalaTEIbHOTO
npeobpazosanus. CTemuiapaTop 1 TOKaMak

2. BU- u CBY-pa3psaas! uid reHepalid HEPaBHOBECHOW, XMMHMYECKH aKTHBHOW IJIa3Mbl HU3KOTO U
BBICOKOTO 1aBneHuil. [lnazMoxumudeckrue peakTopsl.

Kputepun oniennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTUKE, HO OJOITYCKACT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.

OueHka yIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBICTBOPHTENBLHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yu4eOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro O0yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKEe B CTAHIAPTHOW CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oaluia - BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJEp)KaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB U HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBJICTBOPUTENBHO | 0aiulr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBeneHnu sK3aMeHa oOyuaromemycs: npenocrasisercss 30 MHHYT Ha TOArotoBky. Ompoc
oOyuarorerocs o OmieTy He JOJKEH MPEBbIIIATh OHOTO ACTPOHOMUYECKOT0 Yaca.



