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AHHOTANMA

Hucunmnaa  «®Pu3uka IU1a3Mbl, YIPaBISEMBIA TEPMOSACPHBIM CHHTE3 M IUIA3MEHHBIE YCTAHOBKU»
HamnpaBlI€HA HA OCBOCGHME MarucTpamu (QyHIaMEHTAJIbHBIX 3HAHUH B 00JacTH (U3HMKH IUIA3MBL;
(dbopMupoBaHuE MPABWIBHBIX TEOPETHUYECKHUX MOJXOM0B K YUCICHHOMY U MOJCIBHOMY aHAJIN3Y IIa3MEHHBIX
MPOLIECCOB; YCBOCHHE MAaruCTpaMH MPUKIAAHBIX 3HAHUKA B OOJIACTH IUIA3MEHHBIX YCTaHOBOK M TIa3MEHHBIX
TEXHOJIOTUH;  pacCMOTpEHHE U aHauu3 (U3MYECKUX SBJICHHUH, JIeKalIUX B OCHOBE YIPaBISEMOIO
TEPMOSIIEPHOTO CHHTE3a; 00yueHHEe METOJaMH M BO3MOXKHBIMH MOAXOAAMU K IpolineMe (PU3MKH IIa3MBI,
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

Lempto aucrmmumabl «DuU3MKa ID1a3MBI, YNPaBISIEMBId TEPMOSIIEPHBIA CHHTE3 M ILIa3MEHHBIC
YCTaHOBKM» SIBJISIETCSI KpaTKO€ 3HAKOMCTBO MAarucTpOB C OCHOBaMHM (PM3MKH IUIA3Mbl C IPUMEpPAMU €e
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;

- (hopMUpOBaHHE TEOPETUUYCCKUX TPEACTABICHUNA O (PUINYECKHUX NPOIECCax, MPOUCXOASIINX B
M1a3MONIOAO0HBIX Cpeiax M MPH BO3ICHCTBUH IJIA3MEHHBIX TIOTOKOB Ha BEIIIECTRO;

— o0ydYeHHe OCHOBHBIM IOJX0aM K OTIMCAaHUI0 OOBEKTOB (DU3HKH I1a3MBbl;

— YMEHHS OPHEHTHPOBATHCS B COBPEMEHHBIX (PM3MUYECKUX METOAAX MCCIIEOBAHUS B 001aCTH (PU3NKU
1a3MBbl;

— BBIABJICHUE €CTECTBEHHOHAYYHOH CYIIHOCTH MPOOJIEeM, BO3HUKAIOUIMX B X0J€ NpodeccHoHaIbHON
JesITeNTbHOCTH B 00nacTu ¢pu3nku miasmel 1 YTC;

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

— npruoOpeTeHne MPaKTHUECKUX HABBIKOB CAMOCTOATEIBHOM paboThl B 1a00OpaToOpru 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 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoit ¢pyrnamentanbibix |OIIK-1.2 CrocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PpEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o00nacTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

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

OIIK-2 Nmeer npeacrapnenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHOU
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW JAEATEIbHOCTH 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 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

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

3HAThb!
- MECTO M POJIb OOILIMX BOIPOCOB HAyKH B HAyYHBIX UCCIIEIOBAHUAX B 00JIACTH (PU3HUKHU IIA3MBbI;
- COBpPEMEHHBIE MPOOIEMBI (PU3UKH TLTA3MBL;
- OCHOBHBIE TEOPETHUYECKHE MOJeNU (yHIaMEHTAIbHBIX MPOLECCOB U SBICHUN B (usnke u ee
MPUIOKECHUSX TPUMEHUTEIBHO K 00beKTaM (PU3MKH IIJIa3MBl;
- 001acTH NPUMEHEHHS OTAEIbHBIX METO/IOB N3yUEeHUS (PU3UKHU IIIa3MBbI;
- (U3MUYECKYI0O OCHOBY KaXKIOTO METOJA; NEPEYCHb XapaKTEPUCTUK, KOTOPBIE MOKHO M3MEPHTH C
MOMOIIBIO KQKJJOT0 METO/1a; TUANa30Hbl 3HAYCHUI N3MEPAEMbIX XapaKTePHUCTHUK.
- TIOHATHS U 3aKOHBI, UX IPUMEHEHHE JIJIsl UCCIISIOBAHMS TUIA3MBbl, a TAK)KE TPAHHUIIBI IPUMEHUMOCTH;
- NPUHIUIBL  pabOThl, yCTPOWCTBO M 0ONACTH MPHUMEHEHHs] PAa3IMYHOTO J1a00opaTopHOrO
o0opyIoBaHMsS.
- IlocnenoBarenbHOCTh AEHCTBUH, BBINOJIHAEMBIX B MIPOrPAMMHOM OOECIICUCHMU NPU MPOBEACHUU
IKCIIEPUMEHTA; Ha3HAYCHUE MTapaMeTPOB ISl HACTPOHKH J1TaOOPaTOPHBIX YCTaHOBOK.
YMETh:
- IlnaHupoBaTh ONTUMAJIBHBIH BEIOOP SKCIIEPUMEHTOB B 00JaCcTH (PU3HKH TIa3MBI.
- BriOupars nabopatopHoe oOopynoBaHHE MMOJ] KOHKPETHYIO 3ajady; IJIAaHHPOBaTh HEOOXOIUMBIE
OKCIIEPUMEHTBI; IeIaTh aHAN3 X PE3YJbTATOB;
- TPOBOIUTH aHAJIM3 PE3YJIBTATOB AKCICPUMEHTA, 00pabaThIBaTh U OOBSICHATH PE3YJbTaThl, C YIETOM
OLIMOOK M MOTPEIIHOCTEH MPOBEICHUS IKCIICPUMEHTA;
- HWCHOJNB30BaTh MPOrpaMMHOE oOecrieueHue /Ui TPOBE/ICHHs SKCIIEpUMEHTa, 00pabOTKU M aHAIN3a
PE3yIBTAaTOB IKCIIEPUMEHTA;
- HacTpauBaTh IPOTrPaMMHOE 0OeCIIedeHUE M0 KOHKPETHYIO 3a/1auy.
- 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;
— HaBBIKAMHU UCIIOJIb30BaHUs IPOTPAMMHOI0 00eCHeYeHUsI 1 OCHOBHBIMH IIPUEMaMH JJISl TIPOBEICHUS
1 00pabOTKM SKCIIEPUMEHTAIIBHBIX JTaHHBIX;
— HaBbIKAMH OOpalIeHHs C KOMIBIOTEPHON TEXHHKOW M NMPUMEHEHHs THIIOBBIX M pa3pabOTaHHbBIX
KOMITBIOTEPHBIX IPOTPaMM B YKa3aHHBIX 00JIACTSIX.
4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM

OTBECACHHOI'0O HA HUX KOJHYIECTBA aKaJIeMHUIECCKUX YaCOB U BU/10B yqeﬁﬂmx 3aHATHH

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 mnasmel. WpBuHT > 2
Jlenrmrop.
2 Paguyc JleGas. 2 2
[Br>xeHHE 3apsDKEHHOM  4acTULbl B
3 MOCTOSIHHBIX Hu OIIHOPOAHBIX 2 2
JIEKTPOMATrHUTHBIX IOJISIX.
JBr>xeHHE 3apsDKEHHOM  4acTULBL B
4 HEOJTHOPOTHOM u HEMOCTOSHHOM 2 2
MarHuTHOM IIOJIE.
5 AnurabarnyecKkue MHBaPHAHTHI. 2 2
6 OneMeHTapHble IpOLEcChl B  IUIa3ME. ) )
PaBHOBecue.
7 N3nydeHne nmia3mel. 2 2
] Teopernueckre MOAETH, HCIOJIb3yEeMbIe ) )
JUIsl UCCJIEIOBaHMS IL1a3Mbl.
9 [IpoBogumocTs 1 Tuddy3us B uIa3Me. 2 2
10 Teoperuueckue MoOAEIH, HCIIOIb3yEMbIE ) )
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. Ilma3smeHHble yCTaHOBKM BOKpYyr uesoBeka B XXI Beke. IeHepanus 1uia3Msl.
WNonmsnpoBaHHble Tra3pl W MiazMa. KBa3WHEHTpaJbHOCTh MJIAa3Mbl. YCTPOMCTBO IUIA3MEHHOTO
JBUTATENsl. YCTPOWCTBO Hanboliee pacpoCTPaHEHHOTO IIa3MEHHOTO MPUOopa — TIOMHUHECIIEHTHON
JIAMIIBL.

2. Paguyc Jle6ast.

Uucno wactun B n1ebaeBckoii cepe, BIUAHUE 3TOTO NapameTpa Ha cBoiicTBa ruiasmebl. [lnasmenHoe
npubmkenue. [lapamerpsl masMbel B pa3iaMyHbIX ycioBusx. Kiaccuueckass M BBIPOXKICHHAS
wia3ma. MpeanbHass u HeupaeanbHas 1ia3Ma. XapakTepHbIE MapameTpsl JabopaTopHOM H
KOCMHMYECKOW Iuiasmel. [lnaBaromuii noreHuuan JIEHrMIOPOBCKUI 30H] —KOHTAKTHAs IIa3MEHHAS
JUArHOCTHKA .



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

OnHoponHOe anekTpocrarndeckoe noae. OQHOPOAHOE NMOCTOSHHOE MarHUTHoe noiae. OQHOPOAHBIE
JNIEKTpOCTaTHYeCKOe W MarHutHoe moms. JIpelidoBas ckopocts. /[lpeiidoBas ckopocTh B
IPaBUTALIMOHHOM IIOJIE.

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

JIBI>keHHE B CHUJIBHOM MEUIGHHO MEHSIONIeMCss MarHuTHoM mosne. JlpeidoBoe mpubnmkenue.
I'paguentueiit  apeitdg. LlentpoOexnbiii apeiid. IloBemeHne mina3Mbl B MarHUTHOM — IIOJiE
TOpoHAIBHOTO coleHonaa. Tokamak u cremnaparop. [Ipumepsr Tokamakos — JET, T-10, I'moGyc-2M.

5. AnnabaruvecKkiie HHBApPUAHTHI.

TpaexTopust 4acTHIl B OTKpbITON JoBymike. [lepBeiii annabatuueckuid wHBapuaHnT ([). OTKpBITHIE
MarHuTHble JIOBYIIKH. Bropoil anmaGarnyeckuit unBapuant (J) . Tpernih aamabarmueckuit
nuBapuant (®). Onucanue razomamHamuueckor joBymku (IJ1JI). DneKTpoHHO-IUKIOTPOHHBIN
Harpes mna3Mel B IJUL

6. 3HeMeHTapHBI€ IMpoNHcCCChI B IUIA3MC. PaBHoBecHe.

Honmzanus u pekoMOMHanusi, OCHOBHble mpouecchl. Buapl paBHoBecusa. CTeneHb HOHM3ALUH.
3aBHCHMOCTh MOHHM3ALMKM OT MapaMeTpOB IUIa3Mbl, OT MOTEHIMAja Ija3Mbl. TepMOIMHAMUYECKOE
paBHOBecue. DYHKLUU paclpelesieHUs] 3apsDKeHHBbIX dacTull. KuHermueckoe ypaBHEHHE JUIs
¢ynkuuii pacnpenenenus. CTOIKHOBUTENBHBIA uHTerpan. Pacnpenenenune Makcsena-bonbimana.
®opmyna Caxa. PopMupoBaHHe IJIa3Mbl IPU Harpese rasa. IIpuunHbl OTKIOHEHUS OT paBHOBECHS B
PEaNbHBIX YCIOBUSX.

7. VI31y4yeHue Mmiaa3Mabl.

Topmosnoe, pekomOuHaunoHHoe. Jlunelwatelii cmnekrp. OTHOIIEHWE JUHUNA.  YIIMpEHHE
[lIrapkoBckoe, JomiepoBckoe. MONEKyJsIpHbIE CHEKTPbl B HHU3KOTEMIIEPATYPHOW  ILIA3ME.
Ucnonb3oBanne NISToBckux Tabmun g paciiMpoBKH CHEKTPOB aTOMHBIX MU MOJIEKYJSPHBIX
cnekrpoB. [{uknorponHoe nznyuenue. Jnarnocruka S1U nns onpenenenus npoduiist Temreparypsl
JIEKTPOHOB Ha ctemnaparope JI-2M.

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

Ousnyeckas kuHeTHKa. Pa3zoBoe mpocTpancTBo. DyHKIUSA pacnpezneneHus. CpeqHss CKOPOCTh U
KOHIICHTpAllMsl YacTULl. becCTOIKHOBUTENBHOE YypaBHeHHE bonplMaHa. Penakcanmonsnoe
npuOIMKEHUE I CTOJIKHOBUTEIBHOTO WieHa. YpaBHeHue Biacosa.

9. llpoBogumocTs 1 Auddy3us B miazme.

VYpaBHenue JlanxkeBeHa. Jluneapuzauus ypaBHeHus JlanxeBeHa. [IpoBOIMMOCTh MOCTOSIHHOIO TOKa
U TOABWXHOCTh 3JeKTpOHOB. O000meHHbIH 3akoH Oma. [IpoBOOAMMOCTH NMEPEMEHHOTO TOKa H
MOABWXHOCTD 3JIEKTPOHOB. [IpoBOAMMOCTE C yueToM ABMKEHHsS MOHOB. IInmasma kak JUANIEKTPHUK.
Huddysus cBoOOIHBIX 3MeKTpoHOB. uddy3us 371eKTpOHOB B MarHUTHOM TOJe. AMOHIONISIpHAS
muddysus. Juddysus B MOTHOCTHI0 HOHU3UPOBAHHOH TLIa3Me.

10. Teopetnyeckrue MOJIEH, UCTIOB3yeMbIE I NCCIIEIOBAHUS T1JIa3MBbl.

MarnautHas ruapoauHamuka. Mepapxusd masMeHHBIX Mozeled. [uapoguHaMHUYecKue MOAEIH.
Monens TpoBozsimied KHIKOCTH. MjeanpHass TIPOBOAMMOCTH U JApeidoBoe  JIBUKEHUE.
Bmopoxkennoe none. Jquddysus marautaoro nosnst. [AByX>KUAKOCTHAS arHUTOTMIPOIMHAMMKA.

11. MarauToruapouHaMuIecKue KoneOaHusl.



MarnuroruapoauHamuyeckie kosebanus. [IpononbHble 3ByKOBbIE BOJIHBI. AJIb()BEHOBCKHE BOJHBI.
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.

JIBKEeHNE 3apsHKEHHBIX YacTHI[ B BBICOKOYACTOTHOM IOJIe. BBICOKOYACTOTHas NPOBOJUMOCTD
wiasMbl. D¢ QeKTuBHas 3JIeKTpUYecKas NPOHHLAEMOCTb. PacmpocTpaHeHHEe 3IeKTPOMAarHUTHBIX
BOJIH B IUIa3M€ IpPH OTCYTCTBMM MAarHUTHOro Imoiyid. PacmpocTpaHeHHE MONEpPEYHBIX BOJIH.
IIpononeHeie BoaHbl. IlpocTpaHcTBEHHAas auclepcus. DJIEKTPOHHBIE U MOHHBIE BETBHU. 3aTyXaHHE
Jlanpay.

13. YnpaBnsieMblil TEpMOSEPHBII CUHTE3.

Topounanbheie J0BymKM. Peakumu TepMmosiiepHOro cuHTe3a. lpnes MarHUTHOTO —yaepKaHus
CaxapoBa u Tamma. Kputepuii Jloycona. Tokamak. CTpykTypa marHuTHoro mois. Cremnaparop.
Cremnaparop JI-2M. Crpykrypa MarHuTHOro mnois. Temmeparypa ¥ IUIOTHOCTH ILIa3MBL.
OnykTyaruy. YpaBiseMblil TepMOsiIepHBIA cuHTe3 (J1a3epHblil 1 nHepiuonHbIil). ITER.

14. JlonomHUTENbHBIE METO/IBI HATPEBa IJIa3MBbI.

DJNEeKTPOHHO-UMKIOTPOHHBIN HarpeB Iia3Mbl. [ MpOTPOHBI — Ma3ephl Ha 3JEKTPOHHO-LUKIOTPOHHOM
pe3onance. Kommexkc MUI'-3 crennaparopa JI-2M. KoMmIuieke 37eKTpOHHO-IIMKIOTPOHHOTO HarpeBa
Ha ITER.

15. ITnasmoxumus.

XUMHUYECKHE pEaKUUH B PABHOBECHOM M HEPAaBHOBECHOM IutazMe. MexaHu3Mbl UM KHUHETUKA
OCYIIECTBJICHUS TJIa3MOXHMUYECKUX PEaKUuil, poiib 3apsDKEHHBIX M BO30YKICHHBIX YacTHULI.
OHepreTvka XHMMHYECKMX peakuud B  JJIEKTPUUECKUX  paspsax. 3akajka IPOAYKTOB
IIa3MOXUMHUYECKUX  TPOLEccOoB. MeTonpl AMArHOCTUKA XUMHUYECKM aKTHBHOM  IIJIa3MBI.
B3aumoneiicTBue miua3sMbl ¢ [IOBEPXHOCTbIO TBEPAbIX Teil. Ilna3sMeHHbIE TEXHOJIOIMU (TpaBiEHHUE,
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, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTAaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT HOJIUKCH 3HAThb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
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 y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

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

[Tokazarenem BrnajeHHUss MaTeprUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/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
kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 Tlonmmaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIJINHBI «Du3muka IJ1a3MBI, praBJ’IﬁeMLIﬁ TepMOﬁ,I[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 MOJIEIH (PyHIaMEHTaIbHBIX NPOLIECCOB M SBICHHH B (HU3MKE U ee
MPUIOKECHUSX TPUMEHUTEIBHO K 00beKTaM (PU3HKH I1JIa3MBl;
- o0yacTi NPUMEHEHUsSI OTACIIBHBIX METOJ0B U3y4YeHHs (DM3HUKHU I1Ia3MBbl;
- (U3MUYECKYI0O OCHOBY KaXXJIOTO METOJA; NEPEYCHb XapaKTEPUCTUK, KOTOPBIE MOKHO M3MEPHTH C
MOMOIIBIO KQKI0TO METO/a; AUANa30Hbl 3HAUYCHUIH N3MEPSEMbIX XapaKTEPHCTHK.
- TIOHATHS U 3aKOHBI, UX IPUMEHEHHE JIJIsl UCCIISIOBAHMS TUIA3MBbl, a TAK)KE TPAHHUIIBI IPUMEHUMOCTH;
- NPUHIUIBL  pabOThl, yCTPOWCTBO M 0ONACTH MPHUMEHEHHsI PAa3IMYHOTO J1a00opaTopHOTrO
000pyIOBaHUSI.
- IlocnenoBarenbHOCTh NEHCTBHUH, BBIIOIHIEMBIX B IPOrPAMMHOM OOCCICYCHHH IPU MPOBEACHUU
IKCIIEPUMEHTA; Ha3HAYCHUE MapaMeTPOB ISl HACTPOHKH J1TaOOPaTOPHBIX YCTaHOBOK.
yMeThb:
- IlnaHupoBaTh ONTUMAJIBHBIH BEIOOP HKCIIEPUMEHTOB B 00JaCcTH (PU3HKH TIa3MBI.
- BriOupars nabopatopHoe oOopynoBaHHE MMOJ] KOHKPETHYIO 3ajady; IJIAaHHPOBaTh HEOOXOTUMBIE
OKCTIEPUMEHTBI; JIeIaTh aHAN3 X PE3YJbTATOB;
- TIPOBOJUTBH aHAIIU3 PE3YyJIBTaTOB AKCIEPHMEHTA, 00padaThIBaTh U OOBSICHATH PE3YJBTAThI, C YYETOM
OLIMOOK U MOTPEIIHOCTEH MPOBEICHUS IKCIICPUMEHTA;
- HWCHOJNB30BaTh MPOrpaMMHOE oOecrieueHue Ui TMPOBEICHHs SKCIIEpUMEHTa, 00pabOTKU M 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;
— HaBBIKAMH HCIOJIb30BAHHUS IIPOIPAMMHOTO 00ECIICUSHUSI 1 OCHOBHBIMH IIPUEMaMH JUTS IPOBE/ICHUS
1 00pabOTKM SKCIIEPUMEHTAIIBHBIX JTaHHBIX;
—  HaBBIKAMHU OOpAILEHUS C KOMITBIOTEPHOW TEXHHMKOH M NMPUMEHEHUs THIIOBBIX M Pa3pabdOTaHHBIX
KOMITBIOTEPHBIX IPOTPaMM B YKa3aHHBIX 00JIACTSIX.

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

C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuaina MPOBOAWUTCS YCTHBIH ONpOC 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. Tepmuu «mna3may». Habmronenne mnasmbl 1o Havanma XX Beka. Upsunr Jlenrmrop. [lnazmennsie
YCTaHOBKHU BOKpPYT uenoBeka B XXI Beke.

2. Mopgenn paBHoBecHs B mia3zMme. CTeneHb HOHU3AMK B COCTOSHUM paBHOBecus u ¢opmyna Caxa.
Koponanbnoe paBHOBecHe.

3. YcraHoBKa TOKaMax.

4. HonusupoBaHHble Ia3bl U IazMa. KBasuneilTpanbHOCTh Iuta3Mbl. CucTeMa €QUHMILL, KOTOpas
UCHONB3YeTCs B (DU3MKE TUIA3MBL.

5. DIeMeHTH KHHETUYEeCKOW Teopud Iurazmbl. Da3oBoe mpocTpaHCcTBO. DyHKIUS pacHpe/IeIeHHS.
CpenHsist CKOpOCTh M KOHLIEHTpaIus YacTull. becctonkHoBuTenbHOE ypaBHeHue bonbliMaHa.

6. YcraHOBKa CTeNIaparop.

7. Ilnazmennoe mnpuOmmxenue. [lapamerpsl miaa3sMel B pa3nnyHbIX ycioBusix. Kmaccuueckas u
BBIpOXKACHHAs M1azma. MaeansHas u HenaeaabHas Mia3ma.

8. ONeMEHThl KWHETHUYECKOH TEOpWUU IIIa3MBI. PenakcanmonHoe NpUOMMKCHHUE IS
CTOJIKHOBUTENBHOIO YJieHa. YpaBHeHue Biacosa.

.9. Unes marautHOrO yaepxanus Caxaposa u Tamma. Crennaparop. Bocemepka Criutiepa. Ctpykrypa
MarHUTHOTO TOJIS.

10. Msnyuenue minasmel. Topmo3HOe, pekomMOuWHAnuoOHHOE. JIMHeHdaTslii crekTp. MoneKymnspHble
CIIEKTPbl B HU3KOTEMIIEpaTypHOM IL1a3Me.

11. Peakiun  TepMOSIIEpHOTO CHHTE3A.



12. [IBmxeHne 3apsHKeHHON YacTHIIBl B HEOJHOPOJHOM M HEMOCTOSTHHOM MAarHUTHOM Iole. J[BrkeHue
B CHJIbHOM MEJICHHO MEHSFOIIIEMCSI MarHUTHOM TioJie. [[peiioBoe mpubmmkeHue.

13. Konebanus 1 BOJNHEI B TUIa3Me. MarHuToruaponrnHaMudeckne konedanus. [IpogoapHbie 3ByKOBBIE
BOJIHBL. AJTb(hBEHOBCKHE BOJTHBI.

14. JlBuwxeHHe 3apspKEHHOM YacTULbl B IIOCTOSHHBIX M OJHOPOAHBIX 3JIEKTPOMArHUTHBIX IIOJISIX.
OnHOpOJHBIE 3IEKTPOCTATUIECKOE U MATHUTHOE TIOJIS.

15. BriBox ypaBHEHHs HENPEPHIBHOCTH METOAOM THAPOAWHAMUKH. MoOaens NMpoBOAAIMIEH KUAKOCTH.
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. BrIcokouacToTHAS MMPOBOAUMOCTL ILIIA3MBI. a(l)q)eKTHBHaH QJICKTPUYCCKAsA MPOHUITACMOCTD.
PaCHpOCTpaHeHI/Ie SJICKTPOMAIrHUTHBIX BOJIH B IUIa3M€ ITPU OTCYTCTBUHU MAruuTHOTO I10JIA.

20. IIpocrpancTBeHHast aucnepcus. DJIEKTPOHHbIE U MOHHbIE BETBU. BiusiHMe MarHuTHOro nojs 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 dYacTul. Koadduumentsr momemxHOcTH, Muddy3un, tepMmonuddysum.
Awmbunonsapnas nuddysus. [lepeHoc sneprun.

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

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. KonrakTHble (30HAOBBIC) U OECKOHTAKTHBIC (MHKPOBOJHOBBIE) METOIABI M3MEPEHUs (IIyKTyalui
IUIOTHOCTH U NOTEHIIMAJIA I1a3MBbl.

2. YCcTpOMCTBO TIOMUHECHEHTHON JaMIIbI

3. Tazommnamuueckas noBymka (IJ1JT).

4. DNeKTpOHHO-LUKJIOTPOHHBIM HarpeB B TOPOUIAIbHBIX YCTaHOBKAX.

5. JlonmnepoBckast pedekToMeTpus

6. Juarnoctuka DOIM ans omnpenenenus mpoduis Temmeparypbl 3JISKTPOHOB Ha CTeJiaparope
JI-2M.

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

burer 1.

1. Tepmun «mna3ma». HaGmogenne mnaszmbl 1o Havanma XX Beka. Upsunr Jlenrmrop. Ilnazmennsie
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/IC 3ap51>1<eHH0171 YacTUullbl B TIMOCTOSAHHBIX W OAHOPOAHBIX 3JICKTPOMAIHUTHBIX II0JIAX.
OI[HOpOI[HbIe AJICKTPOCTATUICCKOC U MAaIrHUTHOC 110JI4.

2. BbIBOA ypaBHEHHS! HENPEPHIBHOCTH METONOM THAPOIMHAMUKHA. Mojens MpOoBOISIIEH KUIAKOCTH.
NneanpHas mpoBOIUMOCTS | JIpeiioBoe ABMKEHUE.

buier 4.
1. YcranoBka TokaMak.

2.  HoumsupoBanHble Ta3bl U miazMa. KBasuHeilTpanbHOCTh TumasMbl. CucTeMa €JUHMIL, KOTOpas
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 ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHUAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopormio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISACTCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHMS Ha MPAKTHUKE, HO JIONyCKaeT B
OTBETE WJIH B PEILICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ymoBIETBOPUTENbHO 4 Oaisa - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIero oOy4eHus, U
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka ymOBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYaIHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oallia - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKax OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

OdK3aMeH TpOBOAATCS B ycTHOW ¢opme mo Owneram. B kaxjgom Owusere mpeAcTaBICHO JiBa
TeopeTudeckux Bompoca. [lpu nmpoBexeHun 3a4uéra M 3K3aMeHa oOydaromemycs npenocrasisercs 30
MHHYT Ha TOAroToBKy. Ompoc o0yd4aromierocss He JOJDKEH IPEBBIMIATh OJHOTO ACTPOHOMHYECKOTO
Jaca.



