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

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: ®du3rKa 1mIa3Mbl, yIpaBiIsieMblid TEPMOSIICPHBIH CHHTE3 U TUTa3MEHHBIC YCTAaHOBKH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kageapa Ja3epHbIX CUCTEM U CTPYKTYPHUPOBAHHBIX MAaTEPUAIOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: H.H. CkgopriioBa, 1-p ¢huz.-MaTt. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3aceflanni KadeIpbl JIa3epHBIX CUCTEM U CTPYKTYpHUpPOBaHHBIX Marepuanos 04.06.2020



AHHOTANMA

Hucunmnaa  «®Pu3uka IU1a3Mbl, YIPaBISEMBIA TEPMOSACPHBIM CHHTE3 M IUIA3MEHHBIE YCTAHOBKU»
HamlpaBlI€HA Ha OCBOGHHUE MarucTpamu (QyHIAMEHTANIbHBIX 3HAHUK B 007acTh (UBMKH IJIa3MBbL;
(dbopMupoBaHuE MPABWIBHBIX TEOPETUYECKUX MOAXOIO0B K YUCICHHOMY M MOJAEIBHOMY aHAJIM3Yy IIa3MEHHBIX
MPOLIECCOB; YCBOCHHE MAaruCTpaMH MPUKIAJAHBIX 3HAHUKA B O0JACTH IJIa3MEHHBIX YCTAHOBOK M TNIA3MEHHBIX
TEXHOJIIOTUI;  pacCMOTpEeHHE M aHauu3 (U3NYECKUX SBICHHUH, JEXKallMX B OCHOBE YIPaBISEMOTO
TEPMOSIIEPHOTO CHHTE3a; 00ydeHHe METOAAMU W BO3MOXXHBIMH MOAXOIAMH K Mpobieme (U3UKHU IUIA3MBI,
00CYy’KIeHUs OTACTBHBIX IPUMEPOB MPUMEHEHUS (PU3MKH IJIa3Mbl B TUIA3MOXUMHH, TexHodorusax CBY.

JucuuruimHa 6a3upyeTcs Ha 3HAHUSIX, MMOJTyYeHHBIX Ha M3y4aeMbIX paHee KypcoB B OakaiaBpuare.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Llenpro auctmrumHbl «DPHU3MKA TUIA3MBI, YHPABISIEMBIH TEPMOSICPHBIA CHUHTE3 W IUIA3MECHHBIC
YCTaHOBKM» SIBJISIETCSI KpaTKO€ 3HAKOMCTBO MAarucTpoB C OCHOBaMHM (PM3MKH IUIa3Mbl C IPUMEPAMU €€
UCTIONIb30BaHMSI B PA3HBIX MPAKTUUECKUX M HAYYHBIX TPHIOKECHHSIX.

33)13‘11/[ JAUCHUIIINHBI
- (I)OpMI/IpOBaHI/IC YFHYGJ'IGHHOFO MNpCaACTaBJICHUS 110 0a30BEIM ITOHSITHIM (I)I/I3I/IKI/I IJ1a3MBI;

- (hOpMUPOBaHNE TEOPETUYECCKUX MPEACTABICHUH O (DU3MYECKUX IpoIleccax, MPOUCXOIAIINX B
M1a3MONIOAO0HBIX Cpeiax M MPH BO3ICHCTBUH IJIA3MEHHBIX TIOTOKOB Ha BEIIIECTRO;

— o0ydYeHHe OCHOBHBIM IOJX0aM K OTIMCAaHUI0 OOBEKTOB (DU3HKH I1a3MBbl;

— YMEHHS OPHEHTHPOBATHCS B COBPEMEHHBIX (PU3MYECKUX METO/IaX UCCIIEOBAaHMs B 001acTH (PU3UKU
1a3MBbl;

— BBIABJICHUE €CTCCTBEHHOHAYYHOW CYIIHOCTH MPOOIeM, BO3HUKAIONIUX B XO/€ MPO(heCCHOHATBHOM
JesITeNTbHOCTH B 00nacTu ¢pu3nku miasmel 1 YTC;

— (opMupoBaHHE HABBIKOB pelleHUs 3aiad B obnactu ¢usuku miasmel 1 YTC, ¢ IpuBIeYCHUEM
COBPEMEHHOTO MaTeMaTH4YeCKOT0 amrapara TeOpeTUIeCcKoi Gpu3nku.

— npuoOpeTeHue NPaKTUUECKUX HABBIKOB CAMOCTOATENBHOM paboThl B 1aOOPaTOPHH HA COBPEMEHHOM
HKCTIEPUMEHTAIBHOM 000PYyIOBaHUM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyrnamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAaHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEBHOCTH

OIIK-2 Nmeer npeacrapnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOeil |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
npogeccHoHaIBHBIC 329K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHHUYECKOU
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATH 3HaHHA B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI N0 IUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00Yy4alOIINeCs JOIKHbI

3HATh:
- MECTO ¥ POJib OOIIUX BOIPOCOB HAYKH B HAyYHBIX MCCIICJOBAHUAX B 00JIaCTH (DM3HKH IIIa3MBbl;
- COBpPEMEHHBIE MPOOIEMBI (PU3UKH TLTA3MBL;
- OCHOBHBIC TEOPETHUYECKHE MOJENH (PyHIaMEHTAlbHBIX INPOLIECCOB M SBICHHH B (H3HKE U ee
MPUIOKECHUSX TPUMEHUTEIBHO K 00beKTaM (PU3MKH IIJIa3MBl;
- o0yacTi NPUMEHEHUsI OTAEIIBHBIX METOM0B U3y4YeHHs (DH3HUKHU I11a3MBbl;
- (U3HYECKYI0 OCHOBY KaXKJIOTO METOJ/A; IePEYCHb XapaKTEPHCTHK, KOTOPbIE MOXXHO H3MEPUTH C
MOMOIIBIO KQKI0TO METO/a; AUAra30Hbl 3HAUCHUH N3MEPSEMbIX XapaKTePHCTHK.
- TIOHATHS U 3aKOHBI, UX IPUMEHEHHE JIJIsl UCCIISIOBAHMS TUIA3MBbl, a TAK)KE TPAHHUIIBI IPUMEHUMOCTH;
- MPHHIUIBl  pabOThl, YCTPOWCTBO ¥ OOJIACTH NPUMEHEHHS Pa3UYHOTO JIaOOPATOPHOTO
o0opyIoBaHMsS.
- IlocnenoBarenbHOCTh JCHCTBUIA, BBHIIOJHSAEMBIX B IPOIPAMMHOM OOECIICYCHUH IPU MPOBEACHUU
IKCIIEPUMEHTA; Ha3HAYCHUE MTapaMeTPOB ISl HACTPOHKH J1TaOOPaTOPHBIX YCTaHOBOK.
YMETh:
- IlnaHupoBaTh ONTUMAJIBHBIH BEIOOP SKCIIEPUMEHTOB B 00JaCcTH (PU3HKH TIa3MBI.
- Bribupars naboparopHoe oOopynoBaHHE TM0J] KOHKPETHYIO 3ajady; IJIaHUPOBaTh HEOOXOTUMbIE
OKCIIEPUMEHTBI; IeIaTh aHAN3 X PE3YJbTATOB;
- TPOBOIUTH aHAIHM3 PE3yJIbTATOB JKCIIEPUMEHTA, 00pabaThIBaTh U OOBSCHATH PE3YNIBTATHL, C YUETOM
OLIMOOK M MOTPEIIHOCTEH MPOBEICHUS IKCIICPUMEHTA;
- WCTOJIb30BaTh MpOrpaMMHOe oOecrieueHne /sl IPOBEICHUS dKCIIepUMeHTa, 00paboTKH U aHaIn3a
PE3yIBTAaTOB IKCIIEPUMEHTA;
- HacTpauBaTh MPOrPaMMHOE 00eCIICYeHHE 0] KOHKPETHYIO 3a/1ady.
- IlpencraBnsaTe pemieHns C UCTIONB30BAaHUEM CPEIICTB KOMIIBIOTEPHOU Tpad)uKu U MOJICITMPOBAHUSI.
BIIAJICTh!

— IUIaHUPOBaHWEM (PU3MUECKOTO IKCIIEPUMEHTA B 00JacTH (PU3UKH TIA3MBI;

— MareMaTHYeCKUMH METOJaMH OIHCaHUs 33J1a4 U3 001acTH (PU3NKH I1JIa3MBbl;

— HaBBIKAMH MCIOJIb30BAHMUS IIPOrPAMMHOTO 00ECIICUSHUSI 1 OCHOBHBIMH NIPUEMaMU JUIS IPOBEICHUS
1 00pabOTKM SKCIIEPUMEHTAIIBHBIX JTaHHBIX;

—  HaBBIKAMHU OOpAIECHUS] C KOMIIBIOTEPHON TEXHUKOH M NPHUMEHEHHs TUIIOBBIX M pa3pabOTaHHBIX
KOMITBIOTEPHBIX IPOTPaMM B YKa3aHHBIX 00JIACTSIX.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Beenenne B ¢usuky mnazmbl. MpBuHT > 2
Jlenrmrop.
2 Paguyc JleGas. 2 2
[Br>xeHHE 3apsDKCHHOM  4acTulbl B
3 MOCTOSIHHBIX u OIHOPOIHBIX 2 2
JIEKTPOMATrHUTHBIX IOJISIX.
JBr>xeHHE 3apsDKEHHOM  4acTULBl B
4 HEOJTHOPOTHOM u HETIOCTOSTHHOM 2 2
MarHuTHOM IIOJIE.
5 AnurabarnyecKkue MHBaPHAHTHI. 2 2
6 OneMeHTapHble IpOLEcChl B  IUIa3ME. ) )
PaBHOBecue.
7 N3nydeHne nmia3mel. 2 2
] Teopernueckue MOAEIH, HCIIOIb3yEeMbIE ) )
JUIsl UCCJIEIOBaHMS IL1a3Mbl.
9 [IpoBogumocTs 1 Tuddy3us B uIa3Me. 2 2
10 Teopernueckue MOAEIM, HCIIOIb3yEMBbIE ) )
JUISL UCCIICIOBAHMS TUIa3MBbl.
1 MarauToruipoinHaMHIeCcKre ) 2
KoseOaHusl.
12 [KoneGaHus 1 BOJIHBI B IJIa3Me. 2 2
13 | YmpaBnseMsblil TepMOSIEPHBIN CHHTES. 2 2
14 JlononHuTeNbHBIE ~ METOIbl  Harpesa ) )
TUTa3MBl.
15 [Tnasmoxumus. 2 2
Hroro yacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

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

Cemecrtp: 2 (Becennuit)

1. Beaenue B ¢pusuky mia3mel. UpBuHr Jlenrmiop.

TepMmuH «1u1a3May (TeHE3HC IJIa3Mbl, WIM HCTOPHS OAHOTO clioBa). HabmromeHue miua3mbl 10 Havyaia
XX Beka. [lmasmeHHbple ycTaHOBKHM BOKpyr uenmoBeka B XXI Beke. IeHepauus 1ia3mbl.
WNonmsnpoBaHHble Ta3pl W IU1azMa. KBasMHEHTPanbHOCTH IUIa3Mbl. YCTPOMCTBO IUIa3MEHHOTO
JBUTATENsl. YCTPOMCTBO Hanbolee paclpoCTPaHEHHOTO TIa3MEHHOTO MPUO0pa — JTFOMHHECIIECHTHON
JIAMIIBL.

2. Paguyc Jle6ast.

Uucno vactun B f1ebaeBckol cdepe, BIMSHUE 3TOrO MapameTpa Ha CBOMCTBa miia3Mel. [lnasmMenHoe
npubmkenue. [lapameTpsl Iula3Mbl B pa3iMYHBIX yClIoBHsX. Kilaccudeckas M BBIPOXKICHHAS
wia3ma. MpeanbHass u HewjaeanbHas Ijla3Ma. XapaKTEpHbIE MapaMeTpbl J1abopaTopHOW U
KOCMHMYECKOW IuIasmel. IlnaBaromuii noreHuuan JIEGHrMIOPOBCKMM 30H] —KOHTAKTHAs ILJIa3MEHHAs
JUArHOCTHKA .



3. IIBI/I)I(CHI/IC Sapﬂ)ICEHHOﬁ YaCTULbI B IOCTOAHHBIX 1 OAHOPOAHBIX SJICKTPOMAarHUTHBIX ITOJIAX.

OnHoponHOe anekTpocrarndeckoe noie. OIHOPONHOE MOCTOSHHOE MAarHUTHOE nose. OTHOPOIHbIE
dNIeKTpocTaTHdeckoe W MarHutHoe mons. [JlpeiidoBas ckopocts. JlpeiidoBas ckopocTs B
IPaBUTALIMOHHOM IIOJIE.

4. I[BI/DKGHI/IC 3ap5[)K€HHOI>i YacTUIlbl B HCOAHOPOAHOM U HCIIOCTOAHHOM MArHUTHOM IIOJIC.

JIBM>keHHE B CHJIIBHOM MEJJICHHO MEHSIONIEMCsl MarHUTHOM mone. JlpeiidgoBoe mpuOnmxeHue.
I'paguentueiii  apeitd. LlentpoOexnbiii apeiid. IloBemeHume mna3Mbl B MarHUTHOM — IIOJIE
TOpoHAIBHOTO coleHonaa. Tokamak u cremnaparop. [Ipumepsr Tokamakos — JET, T-10, I'moGyc-2M.

5. AnnabaruvecKkiie HHBApPUAHTHI.

TpaexkTopus 4acTHIl B OTKPBITOH JoBymike. I[lepBeiii agnabarudeckuii mHBapuantT ([). OTKpBITHIE
MarHuTHbIE JIOBYIIKH. Bropoii agmaGarndeckuii uuBapuant (J) . Tperuit anmabaruueckuit
nuBapuant (®). Onucanue razomamHamuueckor joBymku (IJ1JI). DneKTpoHHO-IUKIOTPOHHBIN
Harpes mna3Mel B IJUL

6. 3HeMeHTapHBI€ IMpoNHcCCChI B IUIA3MC. PaBHoBecHe.

Honmzanus u pekoMOMHAIMS, OCHOBHBIE Ipolecchl. Bunmel paBHOBecus. CTeneHb HOHHM3ALUU.
3aBHCHMOCTh MOHHM3ALMKM OT MapaMeTpOB IUIa3Mbl, OT MOTEHIMAja Ija3Mbl. TepMOIMHAMUYECKOE
paBHOBecue. DYHKLUMHU paclpeleseHus] 3apsDKeHHbIX vacTHll. KuHeTHueckoe ypaBHEHHUE M
¢ynkuuii pacnpenenenus. CTONKHOBUTENbHBIA uMHTerpas. Pacmpenenenne Makcsena-bonbumana.
®opmyna Caxa. PopMupoBaHue MIa3Mbl [IpU Harpese rasa. [IpuunHbl OTKIIOHEHUS OT paBHOBECHUS B
PEaNbHBIX YCIOBUSX.

7. VI31y4yeHue Mmiaa3Mabl.

Topmosnoe, pexoMOuHaunoHHOe. JluHeduatslii crektp. OTHOmIEHWE JHHUAK. YIIMpeHHE
[lIrapkoBckoe, [lomiepoBckoe. MONEKYISIpHbIE CHEKTPbl B HU3KOTEMIIEPATypHOM  ILIa3Me.
Ucnonb3oBanne NISToBckux Tabmum s pacmin@poBKH CHEKTPOB aTOMHBIX WU MOJIEKYJISIPHBIX
cnekrpoB. [{uknorponHoe nznyuenue. Jnarnocruka S1U nns onpenenenus npoduiist Temreparypsl
JIEKTPOHOB Ha ctemnaparope JI-2M.

8. TeOpeTI/I‘{eCKI/Ie MOZACIIN, UCITIOJIB3YCMBIC IJIA UCCIICAOBAHUA T1IJIa3Mbl.

Ouznyeckas kuHeTHKa. PazoBoe mpocTpancTBo. DyHKIMS pacnpeneneHus. CpeaHss CKOPOCTh U
KOHIIEHTpanusi d4acTull. beccTonkHOBUTENBbHOE YypaBHeHHE boribimana. Penakcanmonnoe
npuOIMKEHUE I CTOJIKHOBUTEIBHOTO WieHa. YpaBHeHue Biacosa.

9. llpoBogumocTs 1 Auddy3us B miazme.

VYpaBHenue JlanxkeBeHa. JIuneapuzanus ypaBHeHus JlanxeBeHa. IIpoBOAMMOCTE IMOCTOSSHHOTO TOKa
U TOIBWXHOCTH 3MEeKTpOoHOB. O000meHHbIl 3ak0oH Oma. IIpoBoAMMOCTH MEPEeMEHHOrO TOKa M
MOABMXHOCTD 3JEKTPOHOB. [IpoBOAMMOCTE ¢ ydeToM ABMKEHMS MOHOB. Ilnasma Kak IUAIEKTPHK.
Huddyszus cBoOOTHBIX 31MeKTPOHOB. Huddy3usi 35MeKTpOHOB B MarHMTHOM Moje. AMOHUMIOIApHas
muddysus. Juddysus B MOTHOCTHI0 HOHU3UPOBAHHOH TLIa3Me.

10. Teopetnyeckrue MOJIEH, UCTIOB3yeMbIE I NCCIIEIOBAHUS T1JIa3MBbl.

MarnautHas ruapoauHamuka. Mepapxusa IutasMeHHBIX Mozeneil. I'maponnHaMuyeckne MOJIENH.
Monens npoBozsmied KuIKOcTH. MpeanmbHas TPOBOAMMOCTH W JApeidoBoe  JIBUKEHUE.
Bmopoxkennoe none. Jquddysus marautaoro nosnst. [AByX>KUAKOCTHAS arHUTOTMIPOIMHAMMKA.

11. MarauToruapouHaMuIecKue KoneOaHusl.



MarnuroruapoauHamuyeckue konebanus. [IpononbHble 3ByKOBbIE BOTHBI. AJIb()BEHOBCKHE BOJIHBI.
MarauTo3ByKOBbIE BOJHBEL. YpaBHEHHE MallbIX KojeOanwii. JImHEWHbIe BONMHBI. Jlucmepcust BOJIH B
JIBYX)KHJIKOCTHOM  rujpoauHamMuke. VoOHHBIM — 3ByK. HNonHo-3ByKOBBIE  (iiykTyanuu B
HU3KOTEMIIEPATypHOH Ia3Me ycTaHOBKH TAY-1.

12. Kosiebanus 1 BOJIHEI B IIA3ME.

JIBMKEeHNE 3apsHKEHHBIX YacTHIl B BBICOKOYACTOTHOM ITojie. BrIcOKOYacTOTHas MPOBOAMMOCTH
wiasMbl. D¢QeKTuBHAsT 2MIEKTpUYecKas MPOHUIAEMOCTb. PacrpocTpaHeHHe 3JIeKTPOMArHUTHBIX
BOJIH B IUIa3ME€ IpH OTCYTCTBHMM MAarHUTHOrO mnois. PacrnpocTpaHeHWe TNONEpeYHBIX BOJIH.
IIpononeHeie BoaHbl. IIpocTpaHcTBeHHas aucnepcus. DJIEKTPOHHbIE M MOHHBIE BETBU. 3aTyXaHUE
Jlanpay.

13. YnpaBnsieMblil TEpMOSEPHBII CUHTE3.

TopoupanbHeie JOBYHIKM. Peakunm TepMosaepHOro cuHTe3a. Maes MarHUTHOTO —yAep:KaHUs
CaxapoBa u Tamma. Kpurepuit Jloycona. Toxamak. CTpykTypa mMarHutHoro mouns. Creiaparop.
Cremnaparop JI-2M. Crpykrypa MarHUTHOro mois. Temmeparypa W IUIOTHOCTb IUIA3MBI.
OnykTyaruy. YpaBiseMblil TepMOsiIepHBIA cuHTe3 (J1a3epHblil 1 nHepiuonHbIil). ITER.

14. JlonomHUTENbHBIE METO/IBI HATPEBa IJIa3MBbI.

DNEeKTPOHHO-UMKIOTPOHHBIN HarpeB Iia3Mbl. [ MPOTPOHBI — Ma3ephl Ha IEKTPOHHO-UUKIOTPOHHOM
pe3onance. Kommiekc MUI'-3 crennaparopa JI-2M. Komruieke 31eKTpOHHO-IHUKIOTPOHHOTO HarpeBa
Ha ITER.

15. ITnasmoxumus.

XUMHYECKHE pEaKkUUH B PABHOBECHOM M HEPAaBHOBECHOM IuIasMe. MexXaHUu3Mbl M KUHETUKA
OCYIIECTBJICHUS TJIa3MOXHMUYECKUX PEaKUuil, poiib 3apsDKEHHBIX M BO30YKICHHBIX YacTHULI.
OHepreTvka XHMHUYECKMX peakUuil B  JJEKTPUYECKUX paspsafax. 3akajlka IPOLYKTOB
IIa3MOXUMHUYECKUX  TPOLEccOB. MeTonpl AMATHOCTUKM XUMHYECKHM AKTHBHOM  IIIa3MBL.
B3aumoneiicTBue miua3sMmbl ¢ [IOBEPXHOCTbIO TBEPABIX Teld. [lna3MeHHble TeXHOJIOTUU (TpaBlIEHUE,
WMIUTaHTAlMsI, YIIPOYHEHUE, HAHECECHHE MOKPBITUH H IID).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

.HCKI_II/II/I MOATOTOBJICHBI AJII YTCHUA B 3aJI€ C UCIIOJIb30BAHHUECM ITPC3CHTAIMOHHOT O 060py,I[OBaHI/I$IZ

KOMITBIOTED (HOYTOYK),
MPOEKTOP C IKPAHOM WJIM HHTEPAKTHBHAS JTOCKa;
JEMOHCTpPALHH

B npenogaBaHu UCIIOJIb3YHOTCA:

nekiun B popme PowerPoint-nipe3entanuu, u yactuuao ¢opmarsl pdf 1 coBpeMeHHbIH GopmaT

Computable Document Format (CDF) for Interactive Content.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1.

Bgenenue B HenuHeHYI0 (u3uKy mia3mel [Teker] : yaed. nocobue asst By3oB / A. C. Kunrcen .—

M. : U3n-Bo MDPTH, 1996 .— 208 c.

2.

OcHoBbl pusukn mna3mel [ Teker], Fundamentals of Plasma Physics/2K. A. butrenkopr , -M.,

®uzmatiut, 2009

3.

Alexander Piel. Plasma Physics. An Introduction to Laboratory, Space and Fusion Plasmas.

Springer. 2010.

JomnonHurensHas aureparypa



1. Jleknuu 1o siBIEHUSIM mepeHoca B mwiaszme [Teker] : [yue6. mocobue mist By3oB] / K. B. Uykbap .—
Honronpynnstii : UaTennekt, 2008 .— 256 c.

2. Yupkos A.IO. AnprepHaTHBHBIE CUCTEMBI TEpMOsiAepHOTO cuHTe3a. M.: M3narenscTBo KHrra u
ousnec, 2012.

3. Progress in ITER Physics Basis . www.iter.org/ 2015.

4. bo6pos 0., I'yceita-3ane H.I'., Pyxamze A.A., FOprenenac 1O.. ®uznueckue MOy 1 MEXaHU3MBI
ANIEKTPHUECKOTO MpoOos ra3oB. M3marensctBo MIY. 20121 368c.

5. XKnanos C.K., Kypnaes B.A., Pomanosckuit M.K., I|BerkoB 1.B. OcHOBHI pu3nyuecKuX IPOIECCOB B
M1a3Me W MIa3MeHHBIX yCTaHOBKax: YueOHoe nocobue. MUDU. 2000.

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

EcTb BO3MOXHOCTb HCII0JIb30BaTh CTAHJAPTHBIE IIAKEThl KOMIIBIOTEPHOW MaTeMaTUKU I peLIeHUs
(u3MKO-MaTeMaTnIeCKNX U PU3MKO-TEXHUICCKUX 3a/1ad, & TAK)KE IMPEACTABICHUS MOJyYEHHBIX
PEIIEHUH C UCTIONE30BAHUEM CPEJICTB KOMITBLIOTEPHOU TpaduKH.

CraHzapTHBIE TTAKETHI JUI MHKCHEPHBIX PacyeTOB:

— JIuuensuonnas nmporpamma MATLAB (Ha KOMIIBIOTEPHBIH Ki1acc)

— Jlunensuonnas nporpamma Mathematica 8

— Jlunensunonnas nporpamma Visual Studio .NET, 2005, 2008, 2010

— Jlunenzuonnas nporpamma Intel® Fortran Composer XE (akagemmuy)
— Jlunenzuonnas nporpamma Microsoft Office (akagemuu)

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HNutepHeT pecypcbl:

1. www.iter.org/,

2. http://www.nist.gov/pml/data/
3. http://www.ciemat.es/

4. www.iaea.org

5. http://www.lhd.nifs.ac.jp/en/

http://www.gpi.ru/links.php, octynabie yepe3 Internet Hay4dHbIE U HAyYHO-TEXHUYECKHE KYPHAIIBI:
uznarenbcTB American Physical Society, American Institute of Physics, Institute of Physics, Nature,
Springer Verlag.

Hay4nas snextponnas 6ubnmoreka elibrary.ru u snekrponnsie 6a3zst Web of Science u SCOPUS.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui TUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenHoe ocBoeHUE Kypca Tpedyer:

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

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEIHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;
— MOJATOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepUaIOM CITY)KAT YMeHHE Oe3 KOHCIIEKTa 0TBEYaTh Ha BOIIPOCHI 10 TeMaM
JUCIUTLIAHEL



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3yUYeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



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

kageapa Ja3epHbBIX CUCTEM U CTPYKTYPHUPOBAHHBIX MAaTEPUaIOB
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: H.H. CkgopriioBa, 1-p ¢huz.-Mart. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX 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-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIHE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «Du3uka IJ1a3MBI, yr[paBJ'[erMBIﬁ TepMOSI,Z[epHBIﬁ CHHTC3 U IIJIa3MCHHBIC

YCTaHOBKM» 00YYaIOIIHUICS JOIKEH:

3HATb:




- MECTO ¥ POJib OOIIUX BOIPOCOB HAYKH B HAYYHBIX MCCIICJOBAHUAX B 00JIaCTH (DM3HKH I1Ia3MBbl;
- COBpPEMEHHBIE MPOOIEMBI (PU3UKH TLIa3MBL;
- OCHOBHBIC TEOPETHUYECKHE MOJENH (PyHIaMEHTAlbHBIX INPOLIECCOB M SBICHHH B (HM3HKE U ee
MPUIOKECHUSX TPUMEHUTEIBHO K 00beKTaM (PU3HKH I1JIa3MBl;
- o0yacTi NPUMEHEHUsSI OTACIIBHBIX METOJ0B U3y4YeHHs (DM3HUKHU I1Ia3MBbl;
- (U3HYECKYI0 OCHOBY KaXKJIOTO METOJA; IePEYCHb XapaKTEPHCTHK, KOTOPbIE MOXXHO HU3MEPUTH C
MOMOIIBIO KQKI0TO METO/a; AUANa30Hbl 3HAUYCHUIH N3MEPSEMbIX XapaKTEPHCTHK.
- TIOHATHS U 3aKOHBI, UX IPUMEHEHHE JIJIsl UCCIISIOBAHMS TUIA3MBbl, a TAK)KE TPAHHUIIBI IPUMEHUMOCTH;
- MPHHIUIBl  pabOThl, YCTPOWCTBO ¥ OOJIACTH NPUMEHEHHS Pa3UYHOTO JIaOOPATOPHOTO
000pyIOBaHUSI.
- IlocnenoBarenbHOCTh JCHCTBUIA, BBHIOJHSAEMBIX B IPOrPAMMHOM OOECIICYCHUH IPU MPOBEACHUU
IKCIIEPUMEHTA; Ha3HAYCHUE MapaMeTPOB ISl HACTPOHKH J1TaOOPaTOPHBIX YCTaHOBOK.
yMeThb:
- IlnaHupoBaTh ONTUMAJIBHBIH BEIOOP HKCIIEPUMEHTOB B 00JaCcTH (PU3HKH TIa3MBI.
- Bribupars naboparopHoe oOopynoBaHHE TM0J] KOHKPETHYIO 3ajady; IJIaHUPOBaTh HEOOXOTUMbIE
OKCTIEPUMEHTBI; JIeIaTh aHAN3 X PE3YJbTATOB;
- TIPOBOIUTH aHAIM3 PE3YyJIbTATOB DKCIIEPUMEHTA, 00pabaThIBaTh U OOBSCHATH PE3YNIBTATHI, C YUETOM
OLIMOOK U MOTPEIIHOCTEH MPOBEICHUS IKCIICPUMEHTA;
- WCTOJIb30BaTh MpOrpaMMHOe oOecrieueHne /sl IPOBEICHUS dKCIIepUMeHTa, 00paboTKH U aHaIn3a
PEe3yIBTAaTOB IKCIIEPUMEHTA;
- HacTpauWBaTh MPOrPaMMHOE 00eCIeYeHHE 110J] KOHKPETHYIO 3a/1ady.
- IlpencraBnsaTe pemieHns C UCTIONB30BAaHUEM CPEIICTB KOMIIBIOTEPHOU Tpad)uKu U MOJICITMPOBAHUSI.
BJIA/IETh:
— IUIaHUPOBaHWEM (PU3NUECKOTO IKCIIEPUMEHTA B 00JacTh (DPU3UKH TIA3MBI;
— MareMaTHYeCKUMH METOJaMH OIHCaHUs 33J1a4 U3 0071acTH (PU3NKH IIJIa3MBbl;
— HaBBIKAMHU MCIOJIb30BAHMUS IIPOrPAMMHOTO 00ECIICUSHUSI 1 OCHOBHBIMH IIPUEMaMU JUTS IPOBE/ICHUS
1 00pabOTKM SKCIIEPUMEHTAIIBHBIX JTaHHBIX;
—  HaBBIKAMHU OOpAIICHUS C KOMIIBIOTEPHON TEXHUKOH M NPHUMEHEHHs TUIIOBBIX M pa3pabOTaHHBIX
KOMITBIOTEPHBIX IPOTPaMM B YKa3aHHBIX 00JIACTSIX.

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

C 1menpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. Tepmun «ruiazmay. HaGmonenue rumasmel o0 Hadaiga XX Beka. Upeuar Jlenrmrop. [lnazmenHbie
YCTaHOBKHU BOKpPYT uenoBeka B XXI Beke.

2. Mopgenu paBHOBecus B uia3me. CTeneHb HOHM3ALMU B COCTOSHUM paBHOBecHs u (popmyna Caxa.
Koponanbnoe paBHOBecHe.

3. YcraHoBKa TOKaMax.

4. HMonusupoBaHHble raszpl u Iutasma. KsasuHeWTpanpHOCTh miiazMmbl. CucTeMa €IUHUL, KOTOpas
UCHONB3YeTCs B (DU3MKE TUIA3MBL.

5. DieMeHTh KMHETUYEeCKOW Teopuu Iura3mbl. da3oBoe mpocTpaHcTBO. DYHKIUSA pacHpe/IeIeHHUs.
CpenHsist CKOpOCTh M KOHLIEHTpaIus YacTull. becctonkHoBuTenbHOE ypaBHeHue bonbliMaHa.

6. YcraHOBKa CTeNIaparop.

7. Ilnazmennoe mnpuOmmwkenue. [lapamerpsl IasMbel B pasiuuHBIX yclnoBHsX. Kiaccumueckas u
BBIpOXKACHHAs M1azma. MaeansHas u HenaeaabHas Mia3ma.

8. ONeMEHThl KUHETHUYECKOH TEOpUU IIIa3MBI. PenakcanmonHoe mpUOMMKEHHUE IS
CTOJIKHOBUTENBHOIO YJieHa. YpaBHeHue Biacosa.

.9. Unes marautHoro ynep:xanus Caxaposa u Tamma. Cremnaparop. Bocbmepka Crintiiepa. CTpykTypa
MarHUTHOTO TOJIS.

10. Usnyuenue mnasmbl. TopmosHoe, pexkomOuHannoHHoe. JluHeWwarslid criekTp. MosekymsipHbie
CIIEKTPbl B HU3KOTEMIIEpaTypHOM IL1a3Me.

11. Peakiun  TepMOSIIEpHOTO CHHTE3A.



12. /IBuxeHne 3apsHKeHHOM YacTHIIB B HEOAHOPOAHOM U HETIOCTOSTHHOM MarHUTHOM Imonie. JIBuxkeHue
B CHJIbHOM MEJICHHO MEHSFOIIIEMCSI MarHUTHOM TioJie. [[peiioBoe mpubmmkeHue.

13. Konebanus 1 BOJIHBI B TIa3Me. MarHUTOruapoguHaMudeckue kosnebanus. [IpononsHbie 3ByKOBbIE
BOJIHBI. AJIb()BEHOBCKHE BOJIHBI.

14. I[BI/I)KeHI/Ie 3ap;1>1<eHH0171 YaCTUllbl B IIOCTOSAHHBIX W OAHOPOAHBLIX OJJICKTPOMArHUTHBIX IIOJIAX.
OI[HOpOILHLIC QJICKTPOCTATUYCCKOC U MAarHUTHOC I10JIA.

15. BriBox ypaBHEHHS HENPEPBIBHOCTH METOAOM THAPOJWHAMUKH. Monenas NMpOBOASIIEH >KHIKOCTH.
WneanbHas mpoBoIUMOCTD U JipeiioBoe JBUKEHUE.

16. [peticdoBast ckopocth JlpeiidoBast CKOPOCTh B TPaBUTAIMOHHOM TIOJIE.
17. Bmopoxkennoe nosne. Jnddysust MaranTHOTO mouist. JIByX KHIKOCTHAS MATHHTOTUAPOAMHAMUKA.

18. AnmabGarnyeckuii WHBapHaHT. YIep)KaHHE 3apsUKEHHBIX YacTUI[ B OTKPBITBIX MAarHUTHBIX
noBymkax. [lepBolit annabarnyeckuii ”HBapHaHT ([L).

19. BricokoyacToTHasI MNpOBOAMMOCTL ILIA3MBI. 3(1)(1)6KTI/IBH3H QJICKTPUYCCKAsA TIMPOHUIIACMOCTD.
PaCHpOCTpaHeHI/Ie SJICKTPOMAIrHUTHBIX BOJIH B IUIa3M€ ITPU OTCYTCTBUHU MAruuTHOTO I10JIA.

20. IIpocrpancTBeHHast aucnepcus. DIEKTPOHHbIE U MOHHbIE BETBU. BiMsHUME MarHUTHOTO IOJIS Ha
pacnpocTpaHEHHUE BOJIH B IIa3Me.

21. IlpogonbHOE pacnpoCTpaHEHHUE BOJH. DJICKTPOHHBIM U MOHHBINA IIMKJIIOTPOHHBIA PE30HAHCHI.

22. DneMeHTapHbIE MPOLECCH B MIa3Me. YIpyroe paccesiiue. MapKOBCKHE/HEMAPKOBCKTHE MPOLIECCHI.
Heynpyroe paccesinue.

23. Tlepenoc 3apspkeHHbIX 4YacTull. Koaddunmentsr momsumxHOCTH, muddy3un, tepMmonudysum.
Awmbunonsapnas nuddysus. [lepeHoc sneprun.

24. TenmonpoBOIHOCTD 3apPsDKEHHBIX YacTUL. YpaBHeHUS AU(Py3UH U TETIIONMPOBOIHOCTH.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. KontakTHble (30HAOBBIE) U OCCKOHTAKTHBIE (MHUKPOBOJIHOBBIC) METOABI M3MEpPEHUs (PIyKTyauui
IUIOTHOCTH Y TIOTEHIMAJIA TUIA3MBl.

2. YCcTpOMCTBO TIOMUHECHEHTHON JaMIIbI

3. Tazommnamuueckas noBymka (IJ1JT).

4. DNeKTpOHHO-LUKJIOTPOHHBIM HarpeB B TOPOUIAIbHBIX YCTaHOBKAX.
5. JlonmnepoBckast pedekToMeTpus

6. Huarnoctuka DI mns ompenenenust nmpoduiisi TeMreparypbl JIEKTPOHOB Ha CTeliaparope
JI-2M.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.

1. Tepmun «miazmay. HaGmonenue mmasmel 1o Hadana XX Beka. Upsunr Jlearmrop. [lnazmennbie
YCTaHOBKHU BOKpyT uenoBeka B XXI Beke.

2. Tlepenoc 3apsokeHHBIX 4YacTull. Koaddwuiuentsl mnoaBmxHOCTH, auddy3un, Tepmoauddys3um.
Awmbunonsapnas nuddysus. [lepeHoc sneprun.

burer 2.
1. TenonpoBOAHOCTH 3apsHKEHHBIX YAaCTHUL. YpaBHEHUS AU(PQPY3UU U TEIIONPOBOIHOCTH.
2. Peaknun  TepMOSEPHOIO CHHTE3A.

buer 3.

1. I[BI/I)KGHI/IG Sapﬁ)l(eHHOﬁ JaCTulbl B IHOCTOSHHBIX W OJHOPOJAHBIX JJICKTPOMAIHUTHBIX TIOJIAX.
OILHOpO,ZIHLIe AJICKTPOCTATUICCKOC U MAaIrHUTHOC 110JI4.

2. BbIBog ypaBHEHHs HETIPEPHIBHOCTH METOIOM THAPOAMHAMHUKU. MoJenb MpOBOASIIEN >KUIKOCTH.
NneanpHas mpoBOIUMOCTS | JIpeiioBoe ABMKEHUE.

buier 4.
1. YcranoBka TokaMak.

2.  HonumsupoBanHble ra3bl U Iuia3ma. KBasmHeWTpanpHOCTh mia3Mmbl. CHcTeMa eIWHUI, KOTOopas
UCTIONB3YyeTCs B (PU3HKE IIa3MBbI.



buner 5.
1. Jpeiidosas ckopocts [petidoBas CKOPOCTh B TPaBUTAIIMOHHOM TIOJIE.
2. Bwmopoxennoe nosue. nddy3us MarHuTHOro nosis. JIByXKUIKOCTHAs MarHUTOIMAPOAMHAMHUKA.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHUAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 00OCHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOIy4YEHHBIC 3HAHUS HA IPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PEILICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENHHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIlIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuania, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynrpoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYaIHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 Oanm - BBICTABISETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIeIsONNe MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

OdK3aMeH TpoBOAATCS B ycTHOW ¢opme mo Owmneram. B kaxjgom Owiere NpeACTaBICHO JiBa
TeopeTuueckux Bompoca. [Ipy nmpoBeneHnn 3a4éra u dk3aMeHa oOydaroniemycst npepoctasisercs 30
MHHYT Ha MOAroTOBKY. Ompoc oOydaromerocsi He JIOJDKEH IPEBBINIATh OJHOIO0 aCTPOHOMHYECKOTO
Jaca.



