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Conep:xkanue
1. [lepeuens MIaHUPYEMBIX PE3yIbTATOB O0YUYEHHUS 10 TUCHUILUINHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMH B IIPOTPaMM€E UHIUKATOPAMU JOCTHXKEHUS KoMiieTeHuniOmuodka! 3akaaaka ne
onpejesieHa.

2. MecTo AUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MTPOTPaAMMEBI........ Ommoka! 3aknaaka He
onpeseseHa.

3. TpyA0eMKOCTh IUCUUIUIMHBI B 3a4€THBIX €UHUIIAX C YKa3aHHEM KOJMYECTBa aKaJeMHUYECKHUX
9acoB, BBIJICJICHHBIX Ha KOHTAKTHYIO pab0Ty 00ydJaromierocs ¢ mpernoaaBarenem (1o BUAaM yIeOHBIX
3aHATUIN) M HA CAMOCTOSITENBHYIO paboTy oOyuaromerocss Omuoka! 3akiaaka He onpejeieHa.

4. ConepxaHue AUCIUIUIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3jiesiaM) ¢ yKa3aHHEeM OTBEJIEHHOTO
Ha HUX KOJIMYECTBA aKaJeMUYECKHUX YacOB U BHJIOB YUY€OHBIX 3aHATHH ...Ommbka! 3akiaaaka He
onpejeJieHa.

5. IlepeueHb YUEOHOM! JIUTEPATYPBI «...vvevreeverrnreerneesreenenens Ommbka! 3akaaaka He onpeaesieHa.

6. [lepeueHpb yueOHO-METOMUECKUX MATEPUAJIOB [0 CAMOCTOSATEIBHON paboTe 00yJarOImUXCs
............................................................................................. Omuobka! 3akiajgka He onpeeneHa.

7. [lepeuens pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTh «HTEepHET», HEe0OX0IMMBIX

JUIS OCBOCHUST JUCHUIIIIMHBL ...u.civvvniiiiii e seriseeseriseeserannnns Ommobka! 3akinaaka He onpeeseHa.

8. [lepeuenn MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOIB3YEMbIX MPU OCYIIECTBICHUH 00pa30BaTEILHOTO
MPOIIECCA TIO TUCIIHIITHHE .....oeevvveeeeeaeessesnnernneeeeeesssssnnennes Oummoka! 3akinaaka He onpeeseHa.

9. MarepuanbHO-TeXHUYECKas 0aza, HeOOXO0auMast JUIsl OCYIIECTBICHHS] 00pa30BaTEILHOTO MpoIiecca
Ju (O I 0% (0300400 R107 05 (I PUTTT O Oummoka! 3akinaaka He onpeeseHa.

10. OueHounsble cpeacTBa AJIs MPOBEACHUS TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluy 10

D105 (6300408 010705 (<3 Omuobka! 3akiajgka He onpejeneHa.
TIPUIOKEHUE 1. AHHOTALIHIS ..ottt ettt bb e e e e anne e 9

[Tpunoxxenne 2 OLieHOYHBIE CPEICTBA IO TUCIUIUINHE



1. TlepeyeHb MUIAHHUPYEMBIX Pe3yIbTATOB 00y4eHHsI 110 JUCIUIIIHHE, COOTHECEHHBIX € IJIa-
HHUPYEMBbIMH Pe3yJbTATAMHU OCBOEHHS 00pa30BaTe/IbHONH NPOrpaMMblI.

Juctummmaa «Pu3nKa mia3Mbd» OTHOCUTCS K PO ECCHOHATHHOMY ITUKITY U TIPEJIaracTcs K u3y-
YEHUIO 110 BBIOOPY MarucTpaHTaM B Ka4eCTBE AIbTEPHATUBHOW. B pe3yibrare N3ydeHHs TUCIUILTHHBI
MarvucCTpaHTbl JOJUKHBI OBJIAACTh OCHOBHBIMU IMOHATHUAMU U MCTOAAMU (1)I/ISI/IKI/I IJj1a3smMmbl, U3YYUTb OC-
HOBHBIC TEOPETHYECKHE MOAXObl K ONMMCAHHIO TUIA3MEHHBIX IPOIIECCOB, 03HAKOMUTHCS C COBPEMEH-
HBIM COCTOSIHHEM JIel B 00JIaCTH UCCIIeIOBAaHUI BBICOKOTEMITEPATYPHOU TIa3MbI U YIIPABISEMOTO TEp-
MOSIJIEPHOTO CHHTE3a, C MPUMEHEHHSIMHU TIa3MEHHBIX MPOILIECCOB B COBPEMEHHBIX TEXHOJIOTHUSX, C PO-
JIbIO TJIA3MEHHBIX IIPOIIECCOB B aCTPO(H3UKE.

OCOOEHHOCTBIO JAHHOTO Kypca SIBJSIETCS TO, YTO OH MpeyiaraeTcs K M3y4YeHUI0 MaruCTpaHTaMH,
IUIL KOTOPBIX JTaHHAs Hay4Has JMCLUIUIMHA HE sBIseTca npoduisHol. [loaTromy mpu BeIOOpe CTpyK-
TYpBI Kypca U TEMaTHKH JIEKIHi 0c000€ BHUMaHKE 00paIlaioch Ha MMO/IIepyKaHie 0aganca Mex1y TIIy-
OMHOI U TOYHOCTHIO M3JIOKEHHS MaTepralla B TEOPETHUECKON YacTH M Hanbosee MoApOOHBIM U IUPO-
KHM OXBaTOM COCTOSTHHS pabOT M MCCIICIOBAHUHN TI0 TUIA3MEHHBIM TEMAaTHKaM.

JuctumimHa HameneHa Ha GOpMHPOBAHKE Y 00yJaronierocsi oomenpodeccHoHaTbHON KOMIIe-
TEHITNH:

Pe3ynbratel ocBoeHUs 00-
Pa30BaTEbHOM MTPOrpaMMBbL
(xommeTeHuun)

Pe3ynbTathl 00y4eHUs O AUCIIH-

Nupukatoper
ILIUHE

3HaTh onpeaeneHus U GOPMYIIBI IS
OCHOBHBIX BEIMYHMH, XapaKTEPU3YIO-
MIMX [J1a3MY; TUIAa3MEHHBIE SIBIICHUS B
pUpOE, TEXHUKE U J1a00pPaTOPHBIX
HKCIIEPUMEHTAX; XapaKTepHbIE Mapa-
METpBI JJA0OPaTOPHON U KOCMUYe-
CKOM TUTa3Mbl; METOJIbI, BO3SMOXXHOCTH
1 00J1aCTH IPUMEHUMOCTHU Pa3Iny-
HBIX TEOPETUYECKUX MOJIENEH, HC-
MOJTb3YEMBIX JIJISI OMTUCAHUS SIBICHUI
B TJIa3Me; MapaMeTphl M1a3Mbl, HE00-
XOJIMMBIE ISl pean3aliy yIpaBJsie-
MOT'0 TEpMOSIJICPHOTO CUHTE33; 3a-
a4y, HalpaBJIeHUs U cTaTyc paboT
10 YIPaBIIIEMOMY TEPMOSAEPHOMY

OIIK - 1.1. [Tpumensier ¢pyHna-
MEHTAJIbHBIE U MIPUKJIaIHbIC 3HA-
HUsI, HOBEUIITNE TIOCTHKECHUS B
obOnactu pusmKo-mMareMaTuyie-
CKHX ¥ €CTECTBEHHBIX HAYK IS
pEIlIeHs TOCTaBIEHHBIX 3aa4
[PY MPOBEICHUY HAYIHBIX pa-
00T, aHATUTHYECKUX U (WIJIH)
MPOSKTHBIX UCCIICIOBAHHI B H3-
OpaHHOI1 06nacTu npodeccuo-
HAJIbHOW JI€SITEbHOCTH.

OIIK-1. Cnioco6en npume-
HATH (pyHIaMEHTaIbHbIE U
[PUKJIaIHbIE 3HAHUS B 00-
nacTu pU3NKO-MaTeMaTH-
YECKUX U (WIN) €CTECTBEH-
HBIX HayK JUIS PELICHUS
MpoeCCHOHAIBHBIX 3a]1a4,

OIIK - 1.2. [Ipumensiet coBpe-
MEHHBIE SKCIIEPUMEHTAIIbHBIE U

B TOM 4ucIIe B cepe nena-
TOTHYECKOH JeSITEIbHOCTH.

TEOPETHUECKUE METO B, HHPOP-
MallMOHHBIE TEXHOJIOTHU JIs pe-
[IIEHUsI TOCTABJIEHHBIX 3aj1a4 MpH
MPOBEJICHIUH HAYYHBIX PaboT,
QHATUTUYECKUX U (WJIN) IPOEKT-
HBIX UCCIIEIOBAaHUN B U30paHHOMN
00sacTi MpoeCCHOHAIBHON Jie-
ATEILHOCTH.

cuHTe3y |

YMeTb IPUMEHSTh U3YYEHHBIE MO-
NIeJId U METOJIbI [T HaXOXKICHUS pe-
LIEHMSI IPOCTHIX 3314 110 TEMAaTUKE
Kypca.

Baagers MeTO1aMU BBIUUCIIEHHUS
CBOMCTB IJIa3MbI 110 33JJaHHBIM OC-
HOBHBIM ITapaMeTpam (IJIOTHOCTH,
TeMIiepaType).

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa30oBaTe1bHOI NPOrpaMMBbl.

Jucuunnuna «Pu3nka mia3Mbl» peanu3yercs B OCeHHEM ceMmecTpe 1-ro Kypca s MarucTpaHToB,
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ABIISICTCA OJHOM M3 MPO(ECCHOHANBHBIX AMCUUIUIMH 10 BBIOOpY, peanu3yeMbix Kadeapon (puzmuku

I1JIa3MBI.

JUig ero BoCHpUSATHS TpeOyeTcsi IpelBapUTENbHAs MOArNOTOBKA CTYAEHTOB IO TaKUM pasjielam
GU3MKN Kak MEXaHUKa, 3JIEKTPOAMHAMHKA, (U3MKa CIUIOIIHBIX Cpel, (U3MKa aTOMOB U MOJIEKYJI.
Tpebyercs Takke 3HaHHWE OCHOBHBIX OIEpalMii BEKTOPHOI'O M TEH30PHOI'O aHAjIW3a B JIEKapTOBOM,

UWIMHIPUYECKON U chpeprudeckoil cucteMax KOOpAMHaT.

HapaJIJIeHBHO JICKOUAM TIPOBOAATCA MNPAKTHYCCKUC 3aHATHA, B XOAC KOTOPBIX 06yqaeMLIe
3aKPCILUIAIOT IIOJIYYCHHBIC Ha JICKIHUAX TCOPETHYCCKUEC 3HAHMA MW OBJIAACBAOT IPaKTHYCCKUMH

HaBBIKAMU PELICHUS MPOCTEHIINX 3a/1a4 10 (PU3UKE TUIa3MBI.

3. TpyaoéMKOCTb JTUCHUIIMHBI B 3a4€éTHBIX eIMHUIAX C YKA3aHUEM KOJIUYECTBA aKa/leMHu-
YeCKHX YaCOB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy 00y4yaloerocs ¢ npenojaaBarejiemM

(1Mo BuIaM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSITEIbHYI0 padoTy.

TpynoemkocTs nucuuruinnel — 4 3.e. (144 4)
dopma NpoOMEKYTOUHOU aTTecTaluu: 1 ceMecTp — IK3aMeH

4, Tabmuna 3.1

Ne Bun nestennHOCTH CeMle “1p
1 [JIexuuu, u 32
2 [[IpakTdeckue 3aHATHS, U 32
3 |JlabopaTopHbIe 3aHATHS, 9
4 3aHATUSA B KOHTAaKTHOHM Qopme, U, 68
U3 HUX
5 U3 HUX ayJAUTOPHBIX 3aHITHH, U 64
6 B HJIEKTPOHHOH (opme, U -
7 KOHCYJIbTAINH, Yac. 2
8 IIPOMEXKYTOYHAsl aTTECTALMSL, U 2
9 |CamocTosTenbHas paboTa, Jyac. 76
10| Bcero, u 144

4. CopeprxaHue TMCUMILIHUHBI, CTPYKTYPUPOBAaHHOE MO TeMaM (pa3aejiaM) ¢ yKa3aHUeM OT-

BE}IéHHOFO Ha HUX KOJHYECTBA aKaJCEMHUYE€CKUX YaCOB U BUAOB y‘IBGHBIX 3aHSTHI.

IIporpamma u ocHOBHOe cojiep:kaHue Jeknuii (32 yaca)

Beeagenne. Ctpykrypa kypca. O cucreme oueHok. IIporpamma kypca. JIuteparypa.

0,5

Tema 1. IllonsaTHe miaa3mel. Uto Takoe mra3ma? I1mazma momaun. Okojo3eMHas m1a3Ma. Beenen-
Has. [lmazma B ObITy. [Imasmennsie TexHomoruu. OnpeneneHue mia3Mbl. PoXaeHne «Iuta3Mbiy.
Wpsunr Jlenrmrop. EnuHunsl usmepenus * remmneparypa. YeTBéproe cocTosiHue BelecTsa. B3au-
MOJICHCTBHE YaCTHII B TIJIa3Me. ITO Toxke TurazMa. HexkoTtopeie onpenenenus u ooo3nauenus. Kiac-
CHUYeCKasl M BBIPOXKIEHHAs Iu1asMa. MneanbHas u HenpeanbHas miasma. [IpoctpancTBo nmapamer-
poB. IIpuMepsl TUNOB MIa3Mbl. TUNMYHBIE TTapaMeTpbl MI1a3Mbl. KBa3MHENTPaIbHOCTD TJIa3MBbl.
JlebaeBckuii paauyc. [lnazmennsie konebanus. [Inasmennas yacrora. [lone B mnasme: mpoOHBIH
3apsn. JlebaeBckas sxpaHupoBka. [IpoHnkHOBEHHE MO B M1a3My. Pa3nenenue 3apsiioB Ha rpa-
Hule. 3HaueHue nebaeBckoro paauyca. JlebaeBckas chepa. DHeprus B3aUMOACUCTBUS YaCTHUIIBI.
[TapameTp HEMEaTLHOCTH TIA3MBI.

1,5

Tema 2. DuemeHTapHble mpouecchl B miadme. PaBHoBecme. DieMEHTapHBIE INPOLIECCHl B
mia3me. Monusanus anekTpoHHbIM yaapoM. @otononunsanus u poropekomOuHanus. Mojenu pas-
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HoBecHs B masMe. [1nasma B TepMOIMHAMUYECKOM PaBHOBECHH. Y UUTHIBAEM CBOOOJHBIE DJIEK-
TpoHbl. Popmyna Caxd. Crenenp nonusauuu. Kommentapuu k BeiBoAy. KopoHaibHOE paBHOBe-
cue. CpaBHenue monened. Hekoropsle apyrue sneMeHTapHble mporeccsl. Pe3oHaHcHas nepesa-
psaka. AToMapHbIe TyYKH OOJIBIION MOIIHOCTH. J[lnarHoCTHKa 1o HeWTpaliaM nepe3apsaKd. JDKC-
nepuMeHT — ycraHoBka ['OJI-3 (MSAD).

Tema 3. CTo/IKHOBeHUs YacTull B mjia3me. CTOJIKHOBEHHUSI YaCTHIl B Tu1a3Me. TpaHcropTHOE ce-
yenue. KynonoBckuii norapucm. TpaekTopuu yacTuil B riazme. Penakcaiyst uMmyibsca u SHEpruu
yacTull. 3ajada O paccessHuM yacTulbl. PaccesHue B xononHoW 1uiasme. PaccessHue B ropsiueit
ma3Me. AHaJIOTHS € AIEKTpocTaTukoi. Cuiia TOpMOKEHUs UIs pa3HbIX yactull. CpaBHEHUE TOP-
MOJKEHUS B Ta3ze  Tuia3me. [I[poBoIMMOCTh miia3Mbl. «Y Oerarolue dIeKTpOHbD. Bpems penakca-
LU SHEPTHH.

Tema 4. U3ayuenune mia3mbl. HuskotemneparypHas miasma. Tokamak Tore Supra (Cadarashe,
France). I[lna3sma B Tokamake Tore Supra. TepmosinepHas mia3ma. THIbl u3aydeHus miasMel. Or-
THYECKM Henpo3padHas IuiazMa. LluknorpoHHoe wusnmydeHue. lIMKIIOTpOHHOE H3IIydeHHE U3
mna3mbl. DLW auarnoctuka Ha Tokamake. TOpMO3HOE M3IIydeHHE — OJHA yacTula. TopMO3HOE
U3Iy4YeHne — a3ma. PekomOuHanmonHoe m3irydeHue. TopMo3HOE B peKOMOMHAIIMOHHOE U3ITyYe-
Hue. Jluneituatoe uznydenue. IIpumep cioxxHOro cnekrpa riasMbl. J[MarHOCTUKA 3JEKTPOHHOU
TeMIeparypbl. TUIIbI TUHEHUATBIX CIIEKTPOB. IHTEHCUBHOCTH JIMHEHYaTOro uanydenus. OTHole-
HUE MOUIHOCTH JIBYX JIMHUHA. OLieHKa TeMIIEpaTyphl 110 COCTaBy HOHOB. Y IIMPEHUE CIIEKTPAJIBHBIX
nvauil. [JonnepoBckoe ymmpenue. Mzmepenue nonHoi temnepatypsl. LlTapkoBckoe pacuierie-
Hue nuHui. [ItapkoBckoe ymmpenue B miasme. Mcenons3oBanue s¢¢exra [lrapka. Dpdext 3ee-
MaHa. JIMarHOCTHKA JIOKAJIBbHOIO MarHUTHOTO 1oJs. M3iydeHue mia3mel ¢ aTOMHBIMH ITY9KaMH.
MSE-aunarnoctuka Ha ycranoske ['JIJI. MonekynspHbie CIEKTphI B maazme. MonekysspHas mo-
noca Coa.

Tema 5. Kunerudeckoe ypaBHeHue. TeopeTrnueckue MOAeIH onycanus miasmsl. Kunernyeckoe
YpaBHEHHE C CaMOCOIIacoBaHHbIM nojeM. DyHkius pacnpenenenus. CaMocoriiacOBaHHOE U CIly-
qaifHoe nosie. Kunernueckoe ypaBHenue. Materpan cronkHoBeHnii. CBOMCTBAa MHTErpaja CTOJK-
HoBeHUI. ®opmyna s anekrponpoBoaHocTU. Koadduuuent termmnonpoBoanoctu. Koadduim-
eHTbl nepeHoca. KoMMenTapuii o nosoay 3akoHa Oma.

Tema 6. MarnuTHasi TUAPOAMHAMHUKA. J[BYX>KMJIKOCTHAsi MarHUTHas THApoJMHaAMuKa. Mo-
MEHTBI KHHETUYECKOI0 YPaBHEHHUs. Y paBHEHHUE JABIKCHUSA. Y paBHEHUE Teruionepenoca. [lepexon
K OJIHO’KUJIKOCTHOM Mozenu. OJHOKUIKOCTHAs MarHuTHas ruapoavHamuka. Ilepexon k onHo-
KHUAKOCTHBIM ypaBHeHUsM. OpHoxwunkoctHele MIJl-ypaBHenus. Cokpalll€éHHbIE ypaBHEHUS
MakcBesuia. YpaBHeHHE BMOPOKEHHOCTHU. [louemy Ha3bIBaeTcsi «BMOPOKEHHOCTbY»? MarHutHoe
nuHaMo. Ten3op HanpsbkeHU MarHuTHoro noss. Hanpasienue nasiienus nois. [lonsatue paBHo-
BecHs IiasMbl. [Ipocreiimne paBHOBecusi ® T3Ta-nUHY. [IpocTeimme paBHOBecus ® Z-IMHY.
MI'I-neyctoitunBocTtu Z-nuH4a. Y ctanoBka MAGPIE — teneBbie auarnoctuk. JKenoOkoBast He-
YCTOMYMBOCTh. MeTo MasibIX KosieOaHuid. THITBI TUTa3MEHHBIX HEYCTOMYUBOCTEH.

Tema 7. Bosnsl B ni1azme. [Ipocto BostHb! (HamoMuHaHue). BoTHBI B 1a3Me NpoCTHIMU CIIOBAMH.
BousiHbl B 0THOpOAHOM TU1azMe. [[uanekTpudeckas TpoOHUIaeMOCTh. JICHrMIOpOBCKas BoJIHA. [IBuU-
KEHHE YacTHUll B JICHIMIOPOBCKOW BojHeE. MoHHBIN 3Byk. CBOMCTBA MOHHOTO 3ByKa. 3aTyXaHHE
Jlannay. ®usnueckuii cMmbica 3aryxanus Jlannay. Henuneitnoe 3atyxanue Jlannay. Dnekrpomar-
HUTHBIE BOJIHBL. /[MCIIEpCHOHHOE COOTHOILIEHUE AJIs DJIEKTPOMarHMTHOU BOJIHBL. PacripocTpanenue
paauoBousiH. MHTepdepomeTpus mnasmbl. CBY auarHoctuku miasmsl. IHTeppepomeTp Ha cTea-
parope LHD. /lucnepcuonnsiit unrepdepometp. BoaHsl B ogHOpoAHOIM 11a3me ® pestome. MI'/I-
BOJIHBI B 3aMarHM4YeHHON Iu1azme. YpaBHeHus aias MI'Jl Bo3mymieHuil. Ainb(pBEHOBCKUE BOJIHBI.
CBoiicTBa asib(hBeHOBCKOW BOJHBI. MarHUTHBIN 3BYK. PacnpocTpaHeHrne MarHUTHOTO 3BYKA.

Tema 8. /[Bu:keHHre YaCTHIl B MATHUTHOM 1oJjie. OTHOPOIHOE MarHUTHOE noJje. LIuknoTpoHHsIi
pesonanc. Mcrounnku CBY — ruporponsl (A ~ 2 mm). D[P HarpeB Ha Tokamake TCV (IlIBeiina-
pus). peridoBoe npubnmxenue. Metoa nosydeHus aperi(oBhIX ypaBHEHUH. MarHUTHOE U DJIEK-
tpudeckoe noje. [loustue apeiidoBoro apmwkenus. ['paguenTHbIN apeiid. BekTop KpUBHU3HEI CH-
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noBoit muHuM. LleHTpobexxHbIi aperid. MarHUTHBI MOMEHT 4acTHUIlbl. [IBMKeHHE B HEOTHOPO/I-
HOM MarHuTHOM 1toie. [Ipo6korpon Byakepa-Ilocra. Y aepskanue gactuil B mpoOKoTpoHe. JBrxke-
Hue yacTull B mpoOkoTpone. [lonarue npeiidoBoit moBepxHocTu. Ilpumep cioxxHol apeidoBoii
MOBEPXHOCTHU. JINHEHBIE

U TOpouaaiabHble KOH(purypamnuu. MaruutHoe none topousa. [lonspusanus miasmel. [losiBienue
panuanbHoro apeida. Kax 6opotsest ¢ apeiipom Hapyxy? [peiid B BHHTOBOM TOPOHIAIBHOM
noje. Topoua ¢ mnasmoit ¢ Touku 3peruss MI'/J[. BBoguMm MarHuTHOE moJie MIa3MEeHHOTO TOKa.
JloGaBisieM BepTUKAITbHOE MAarHUTHOE 10Jie. OCHOBHBIC YaCTH TOKaMaKa.

Tema 9. Ynpapisiemblili TepMOsiIePHbIN CHHTE3. YPABISIEMbId TEPMOSIICPHBINA CUHTE3. 3aBU-
cumoctb BHII ot 3Hepreruku. CTpykTypa NepBUYHOM SHEPTUU. XBaTUT JIM AJIbTEPHATUBHOMN SHEP-
retukn? Ousndeckue ocHoBwI T/4 sHepreTuku. TepMmosiaepHble peakun — onpenenaeHue. [loTen-
uuanpHas sueprus B3aumoaeicteus. I'. 'amos, E. Temnep (1938). Peakuuu tepmosiiepHoi sHep-
reTuKku. TOIIUBO Ui TEPMOSACPHOM SIHEPreTUKHU. 3aBUCUMOCTh CEUeHUS OT dHepruu. I dheKkTus-
HOCTb pa3iMuHbIX peakuuii. [Touemy umenno masma? Kpurepuii Jloycona. bananc snepruu B pe-
aKTope. DHEepreTUYecKoe BpeMs KU3HU Te. [[pUuHIMIBI yaep:kaHus 1aa3Mbl. TUoBas CTpyKTypa
T/s1 snexTpoctaniyn. Kosddunuent mazmeHHoro ycuienus Q. AlbTepHaTHBHBIE TEPMOSIIEPHbIE
tormBa. Peakiua D + 3He — “He + p. Peaxiua p + 'B — 3 “He. CToumocTs TepMosiepHOi
sHepruu. CTpyKTypa CTOMMOCTH T/l SHEpruH. PajioakTHBHOCTD TepMoOsiiepHO# craHmmu. [1po-
rpecc B gfocturuyroit T/5 momuocTu. 3aueM Hy>KHaA TepMOsiiepHas SHeprus?

Tema 10. UHepunanbHblii TepMosiiepHbIil cuHTe3. VHepuuanpHoe yaep:xaHue mia3mel. ['eo-
MmeTpusi 00iaydyenuss muiienu. Kpurepuii Jloycona (maepuuansusiii YTC). Cragun cxaTus Mu-
menu. [lapamerpsl ans uHepuuanbHoro Y TC. CTpykTrypa «MHEpPUHATBHON» AJIEKTPOCTAHIIMH.
HpaiiBeps! aius naepuuansHoro Y TC. OnTtumalibHbIe peKUMBI cxaThs MALIeHe. Ctagus yckope-
Hus U ckatus mutieHu. Cragus tepmosaepaoro ropenus. Heycroitunocts Panes-Teiinopa. [pu-
Mep BIIMSHUS HeycToWuuBocTel. MuleHu a1 MHepUHaibHOTO cuHTe3a. CXeMbl CKaTusl MULIIe-
Hell. Boennsiit YTC. Jlazepsl: BbIOOp AyinHBI BoJHBL. Y cTaHoBka «Mckpa-5» (Capos, BHUND D).
ITpoext NIF (JIuBepmop, CIIIA). NIF — onTrueckas cxema ogHoro kaHana. NIF — mumennas ka-
Mepa. NIF — mumens (xonbpaym). [lepBolii moaHOMacmITaOHBIM 3KCiepuMeHT. Pe3ynbratel pa-
60tel NIF (mpoGraemsl). PesynbraTsl padotsl NIF (moctmxenus ). DnemenTtsl nazepa NIF. Cxema ¢
OBICTPBIM MOJKUTOM MuIIeHH. [lonyueHue ynbTpakopoTKux umnyiabcoB. Fast Ignition Ha
GEKKO-XII (SInonus). IIpoekt Fusion Test Facility.

Tema 11. MaruuTHoe yaep:kaHue miasMel. Tokamak. Y iepkaHue rasMbel B MATHUTHOM ITOJIE.
DneMeHTsl TOpouJanbHON reomeTpuu. Posb MarHuTHoOro nois. Mcropust paboT mo Tokamakam.
DneMeHThl KOHCTPYKIIMU Tokamaka. [lonnep:kanue paBHOBecHs IIa3Mbl. YrpaBieHHe (HOopMoi
miasmel. [lapameTp q: BennunHa 3anaca yctoluuBocTU. [IoHATHE MArHUTHON OBEPXHOCTH U Bpa-
IaTeJapHOro Mpeodpa3oBanus. MarHuTHbIE TOBEPXHOCTH TOKaMakoB. [IponéTHbie 1 3anepThie ya-
cruubl. Heokmaccuueckas quddysus B Tokamakax. Koapdunuent neoxaccuueckoit muddysuu.
PeanbHOCTh M HEOKJIaccuueckas TEOpHUs. YHUBEpCAIbHbIN NMpoduiib AaBieHus. Mojenp “Kydu
necka”. Omudeckuil HarpeB ma3Mel. [IpenensHblil Tok paspsaa. HeycroiiunBocTu — sHEepreTuye-
ckuit npuHmn. [TunooOpasusie konedbanus. [TunooOpasHbie KoebaHus - MArHUTHBIE TOBEPXHO-
ctu. [Tunoobpasueie konebanus — romorpadus. [lepecoennHenne CHIIOBBIX TUHUNA. «MarHuTHbIE
octpoBa» B mnasme. Tupunr-monel Ha TCV. IlpenenbHas miotHocTh miazMbl. MI'J] ipenen o
JaBieHuIo mia3Mel. Orpannyenue padoueit oomactu napamerpos. CpbIBbI B TOKaMakax. OHHAb-
Has (¢a3za cpoiBa (Alcator-C). CoBpemeHHbIe TOKaMaku. [lepexo K mia3Me HEKPYIJIoro CEUCHHS.
Huseprop. [lepensnydenue sHepruu B auBeprope. ByTcTpan-Tok. MeToabl JONOIHUTENBHOIO
Harpesa 1mia3Mbl. PeXXUMBI ¢ yinydiieHHbIM yaep:kanueM. HoBbli paananbHelil npoduib napamer-
poB. OkcniepumeHThl ¢ D-T muasmoit. Ilapamerpel minasMel B peakrope. CKEIIMHT HEpreTHye-
ckoro BpemenH xu3Hu. [Ipoekt UTOP. Opunnansusie nenu npoekra UTOP. Ucropus padbot no
npoekty. Otpabotka Texnonoruii. Poccutickuii Bknaa 8 UTOP. USAD CO PAH nns UTOP. Ceepx-
npoBoaauk it UTOP. I'paduk crpoutenscTa. [Inomanka UTOP — Kagapam (®pannus). [no-
manka UTOP — o6mmit Bun. [nomanka UTOP — crpourensctBo. UTOP u npyrue. Uto ganeie?
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Tema 12. CresuiapaTopsbl U JApyrue cXembl yIepKaHUSI ¢ TOPOMAAIBHON MIa3Moi. CXxembl
yIepXKaHUs TOPOUIANbHOM ma3mbl. OObIYHbIE U cheprueckue Tokamaku. [louemy cepuueckue
tokamaku? Cdepuueckue Tokamaku. Kiiaccuueckue cremiaparopsl.

Cremnaparop C (Ilpuncron, CIIA). ITpobaemsl nepBbix cTemaparopoB. Kak nenanuce nepsbie
tokamaku B CIIIA. CpaBHenue ¢ Tokamakamu. Cremmapatop LHD (NIFS, Haka, Snonus). 3an
cremuiaparopa LHD. Buytpu Bakyymuoit kamepst LHD. [Tnasma 8 LHD. LHD: pa3psast 60sbmioi
muatenabHocT. Jlyumme qocturayTeie napaMerpsl. CpaBHEHHE JOCTHKEHHM ¢ Tokamakamu. [Ipo-
ekt W-7X (I'epmanust). Paboter mo npoekty W-7X. CKEHIUHT Te — CpaBHEHHE C TOKaMaKaMHU.
[Tunu ¢ oopaménnsim mosem (Reversed Field Pinch). Hauamo pa6or mo RFP. Actpodusnueckas
npenpicropust RFP. Ponb nmuitasmenHoro nuHamo. Mexanusm 1asmeHHoro auHaMo. CroxacTusa-
uust MarautHoro nosist. YcranoBka MST. CpaBuenue RFP ¢ Tokamakamu.

Tema 13. OTkpsiThie JdoBYKH. [Ipodkorpon bynkepa-Ilocra. Ynaepxanue gactui; B mpood-
KoTpoHe. [lpeiidoBoe aBUKEHME B TPOOKOTPOHE. Y AepikaHue I1a3Mbl B IPOOKOTpOHE. AMOMIIO-
JspHbIM noTeHuuan. PaBHoBecue U ycToiuMBOCTh B MpoOKOTpoHe. CTabmin3anus kKe100KoBOM
HeycToiuuBocTH. [Ipocteiimme koHdurypauuu ¢ min B. CkelyIMHI 3HEpreTHYeckoro BpeMeHU
#u3HU. COBPEMEHHBIE OTKPBITHIE TOBYUIKU. JleMCTBYIOIINE OTKPBITHIE JOBYIIKUA. AMOUNIOISpHAs
noBymika. TepmoOapbepbl B KOHIEBBIX sueiikax. AmOumnonspHas ioymka GAMMA-10. [Tapa-
meTpel GAMMA-10. IIpoekr AMBAJI-M (HoBocubupck). [Ipoexkr MFTF-B (LLNL, JIusepmop,
CHLIA). I'azonunamuyeckas noByuika. Y aepxkanue miazmel B I'JIJ1. Yeranoska I'IJI (UAD, Ho-
Bocubupck). I'/IU] kak HeliTpoHHBIN ucTOYHUK. [Ipoduns HeliTponHoro nmotoka Ha I'JIJI. I'J1JI ¢
HarpeBoM 3JIEKTPOHOB. MHOronpo6o4Has JOBYIIKA. YAep)KaHHEe B MHOTOIPOOOYHON JIOBYILKE.
Bpewms xu3Hu B MHOronpoOo4Hoii JoByIike. O0gacTh napaMeTpoB mia3Mbl. MHoronpoOouHas Jjio-
Bymka ['OJI-3. Cxema MmHoromnpo6o4Hoii noBymku ['OJI-3. HarpeB mia3Mel 3JIeKTPOHHBIM ITy4-
koM. Y nepxkanue tia3mel B ['OJI-3. Ocimuisanun HelitporHoro notoka. ['OJI-3: cpaBHeHME ¢ TO-
kamakamu. Hamu nepcnextussl: I'OJI-NB. Hamm nepcnextusbr: I'JIMJI. Veranoska C-2 (Tri
Alpha Energy). Boeing Fusion Reactor.

Tema 14. DnekTpuyeckuii pa3psia B razax. ['eomerpus 3anaun. [peiid 31eKTpOHOB B Ma3me —
HariomuHanue. Jpeiid B cnabononnzoBanHoi miasme. Teopust mpobost Tayncenna. Pasmuoxxenue
JJIEKTPOHOB B paspsie. DJIEKTPOHHAs JaBUHA. YCloBUE 3akuraHus paspspa. Kpusas Ilamena.
BonpT-amnepHas xapakTepHuCTHKa pa3psija.

Tema 15. Ilitazmennbie TexHonoruu. [Inazma ust npaktuaeckux nenen. [nazmennas menunuHa:
HOBbIEe ujeu. [InazmMennas megunuHa: npuMepsl. 1lnasmMennas aspoaunamuka. Ilnazma kak mera-
Mmatepuai. [lnazmennsle aucruien. Paspsn ¢ AusaekTpuueckuM 6apbepoM. Y CTpOMCTBO Mi1a3MeH-
Horo aucruies. oHHas uMIaHTanus. Y CTaHOBKa HOHHO-JIy4€BOI0 JIETMPOBaHUsl. BpICOKO103HAs
nMIutantanud. [Ipumepst ucnions3osanus PIIL. Tpasnenue B Mukposnekrponuke. [Inazmoxumuye-
ckoe TpaBienue. Monnoe pesepoBanue u tpaBieHue. OcaxaeHne miéHoK. MeToIbl MoTydeHus
wi€HoK. [Ipumenenune nokpeituii B Meaunuue. [lnazmoxumuueckoe ocaxxaenue (PECVD). Crekio
C MHOTOCJIOMHBIM IOKpBITHEM. [1110CKME TeneBU30pbl 1 MOHUTOPHI. J{yroBsle mua3mMarpoHsl. Poc-
cuiickue mnazMarponbsl. MI'JI-reneparopsl. KunpBaTtepHoe yckopeHue uactull. KuibarepHoe
ycKkopeHue * my4dok €. KunpBarepHoe yckopenue = nasep. Jpurarenu mia kocmoca. [IpuHnmn pa-
00TsI IIa3MeHHOTO ABurarens. Oopasen miasmennoro asurarens CI1/[-100. [[puratens VASIMR
(CHIA). Cratyc pabot mo VASIMR.




Tema 16. Ilnazma B kocMmoce. 13 yero cocrout Beenennas? DBomonusa Beenennoii. U3mepenne
paccrosiHuil B actpoHoMuu. Uto Takoe «rémHas Matepusi»? Pacinpenue Beenennoil u 3akoH Xa-
06ma. Yckopsromtasics Beenennas. ['paBuTtanimoHHass HEYCTOHYMBOCTh. 3aMbIKA€M CHCTEMY YpaB-
HeHull. Pemenue cuctemsl ypaBHeHUM. AHanu3 pemieHus. @parmMeHTanus BellecTBa Bo BeeneH-
HOM. 3BE3/IpI: CBETUMOCTh, Macca, paauyc. PaBHoBecue 3Be3/1b1. TermnoBoe paBHoBecHe. [ 'uapoau-
HaMu4eckoe paBHoBecHe. [IpenenbHas cBETUMOCTD 3BE3/. TemioBas U rpaBUTALIMOHHAS SHEPTUS
3Be31. Ctpykrypa Connina. Peakiuu B 3B€31ax 1 Ha CouHile. Peakiuu B 3BE€3/1aX — yriepoaHbIi
nuki. 'openne remus B 3BE3max. OOpa3oBaHue TSKENBIX AJIEMEHTOB B 3BE3max. Jnarpamma
I'epmmmpynra — Paccena. OBomrorus 3B€31. DBoutonus 38e3/b1 Tuma ConHua. benble kKapauku —
BBIPOKJICHHBIC 3BE3/Ibl. DBOJIIOIMS OEJIbIX KapJIUKOB. DBOJIIOLUS MAaCCUBHBIX 3BE31. HeliTpoHHbie
3Be3nbl. KpaboBuaHas TymanHOCTh. [lokonenus 3BE31. KoHeuHOE COCTOSIHHME DBOJIOIUMN 3BE3I.
ONEeKTPOH-TIO3UTPOHHBIE 3BE3/IBI.

Opomonus Conana. Conmuevynast atmocdepa. Conmueunsie msatHa. CoJlHeUHbIE UKL, Poib mar-
HUTHOTO TOJIs. AkTUBHBIC 00nactu ComnHia. ConHeuHblid Betep. Maraurocdepa 3eMiu 1 CoTHEY-
HbIN BeTep. Marautocdepa 3emiuun: nmoapodHocTu. Paguanmonnsie nosica 3emau. CeBepHOE CHsI-
uue. [Iporecch B BepxHeit atmocdepe. ['panuna ColTHEYHON CUCTEMEI.

IIporpamma npakTuueckux 3aHsaTuii (32 yaca)

3anstue 1. KBasunenTpaibHOoCTh m1a3mbl. JlebaeBckoe skpannpoBanue. JICHrMIOpPOBCKHE KOJIEOaHUSI.
(2uaca)

3ansarue 2. Knaccuduxanuus miazmel. [lonsatue naeanbHOCTH M1a3Mbl. JIokaabHbIE TapaMeTphl M1a3Mbl
gyepe3 QYHKUIHUIO pacipeieNieHHs Ha IpuMepe JICHTMIOPOBCKUX 30H0B. (29aca)

3anstue 3. MoHuzanmonHoe paBHoBecue mia3mMel, popmyna Caxa. (2gaca)

3anstue 4. DneMeHTapHbIe Ipoliecchl B TuiazMe. Jyimaa npobdera. KoponansHoe paBHOBecHe. (24aca)
3anstue 5. [IpomexyrouHas KOHTpojbHas padbota 1 (2uaca)

3anstre 6. JIBWKeHHE 3apsHKCHHBIX YaCTHIL B I1a3Me. TpaHCIOPTHOE ceueHue. (29aca)

3anstue 7. BpemeHna penakcaiy HEpruu U UMITYJIbca B IJIa3Me, pacCessHUE YacTHll 1o yriry. (2uaca)

3ansarue 8. [lmazma B 3eKTpUUYECKOM IToJie, TOK B Iutasme. lIpoBoauMocTs mia3mel. YOeraromue
ANEeKTPOHBL, ToJie [paiicepa. (2uaca)

3anstue 9. [petipoBoe npubnmxenue. (2uaca)
3ansarue 10. M3nydenue niaa3msl: TOPMO3HOE, peKOMOMHAIIMOHHOE, LIUKJIOTPOHHOE. (24yaca)

3anatue 11. AnuaGatnueckue uWHBapuaHThl. [IpoOKOTpOH, yaepkaHHMe YacTHIl B TNPOOOYHOM
MarHuTHOM ToJie. (24gaca)

3anstue 12. BoaHbl B m1a3me, MpoXoXKJIeHUE U 3aTyXaHHUE JIEKTPOMArHUTHBIX BOJIH. (24aca)

3anstue 13. [IpomexxyTounast KOHTpoIbHas padoTa 2 (24aca)

3anstue 14. TepmosiaepHblil cunTes. (24yaca)

3anstue 15. Konnenuun yaepskanus mia3mbl. UHEpIIMOHHBIN 1 MAaTHUTHBIN cHTE3. Tokamak. (24aca)
3anstue 16. dusnka razoBoro paspsjaa. (2 gaca)

CamocrosiTesibHas padoTa cTyaeHTOB (76 4acoB)

[lepeuens 3anstuii Ha CPC O0bemM, gac
[TonroroBka K MPakTUYECKUM 3aHATHSIM. 32
[ToaroToBka K KOHTPOJIBHBIM paboTaM 12
N3yueHne TeopeTnyeckoro Marepyuaia, He OCBEIaeMOI0 Ha JIEKIMAX 14
[ToaroToBka K 3K3aMeHy 18




5. IlepeyeHb yueOHOI TUTEpPATYPHI.

1. U.A. Korenbaukos, JIekiuu o ¢usuke mia3mel, M3garenscteo BUHOM, Mocksa, 2013, 384 c.,
ISBN 978-5-9963-1158-3
2. N.A. KorenpHukoB, Jleknuu nmo ¢pusuke mia3mel . DieKTpoHHOE u3nanue, M3nareasctBo BUHOM,
Mocksa, 2013, 384 c., ISBN 978-5-9963-2298-3
. ®pank-Kamenenkwmii [[. A. Jlekiuu o gusuke miasmel. 3-¢ u3a. M. : Uatemnekt, 2008. 280 c.
. H. Kpomnn, A. TpaiiBennuc. OcHobl ¢pusuku miasmsel / [log pen. A. M. [Isixae. M. : Mup, 1975. 527

A~ w

c.
5. JlykesinoB C. 1O. 'opsiuast miia3ma u yripasisieMbli siiepHbiid cunres. M. : Hayka, 1975. 397 c.

6. Apuiumosnu JI. A., Carnees P. 3. ®usuka mnasmel 11t pusukoB. M. : Atomuzaar, 1979. 315 c.

7. Paitzep 1O. I1. ®uszuka razosoro paspsana. Jonaronpyausiii : Matemnekt, 2009. 736 c.

8. Uen ®. OcHoBbl Gu3uku mia3mel. M. : Mup, 1987. 398 c.

9. JIykpsnos C. 1O., KoBanbckwuii H. I'. I'opsiuas nmina3ma u yripasisieMbli ssaepHbiid cuate3. M. : MUDU,
1997. 430 c.

10. KuszeB b.A. Huzkoremneparypnast miaa3zma u razoBblil paszpsa. Hosocubupcek, HI'Y, 2002. 290 c.

6. IlepevyeHb y4eOHO-METOANYECKMX MATEPHAJIOB M0 CAMOCTOSITEIbHOI padoTe 00y4aro-
LIUXCH.

CamocrosiTenbHast paboTa CTYIEHTOB MOAICPKUBACTCA CIACAYIOMIMMHI y4eOHBIMHU TTOCOOUSIMU:

1. B.B. Ilocrymaes, ®u3nka mia3mMbl. DJIEKTPOHHBIN KOHCIIEKT Kypca Jiekiuii. HoBocuOupcek,
2013, 506 c.

2. Apummoud JI. A. YrpasiseMbie TepMosiiepHbie peakuud. M. : @uzmatimT, 1961. 467 c.

3. Musamoro K. OcHOBBI ¢u3uKku miaasmsl U ynpasiasemoro cuHresa: Ilepeson ¢ anru. / Iloxa pen.
B. 1. llla¢ppanosa. M. : ®uzmarnut, 2007. 407 c.

7. TlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «UHTepHeT», HE00-
XOAMMBIX /ISl OCBOCHUS TUCHHUIIIMHBI.

J171 OCBOCHUS JUCIUILTMHBI UCTIONIB3YIOTCS CIEIYIOIINE PECYPCHI:

- BJeKTpoHHAas nHpOopMaIMoOHHO-00pa3oBaTenbpHas cpena HI'Y (OUOC);
- 00pazoBaTeNbHbIC HHTEPHET-TIOPTAIBI,

- UH(pOpPMALIMOHHO-TEIEeKOMMYHHUKaIlMOHHAs! ceTh HTepHeT.

7.1 CoBpemeHHbIe NIpodeccHOHATbHBIE 0a3bl JAHHBIX

=

IAEA Aladdin (https://www-amdis.iaea.org/ALADDIN/) — cBoGOHBI# TOCTYII

2. NIST atomic spectra database (https://www.nist.gov/pml/atomic-spectra-database) - —
CBOOOJTHBIN TOCTYTI

3. Evaluated nuclear data (https://www-nds.iaea.org/exfor/endf.htm) - — cBoGoaHbIIT qOCTYT

7.2. UudopmManimoHHbIe CTIPABOYHBIE CHCTEMbI

He ucnonb3yrores.


https://www-amdis.iaea.org/ALADDIN/
https://www.nist.gov/pml/atomic-spectra-database

8. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIOIb3yEeMbIX NMPH OCYIIECTBIEHNH 00pa30-
BaTeJILHOIO Npouecca 1o JUCHHILIHHE.

Jiis obecrieueHus pean3aluyl JUCIHUILTUHBI HCIIOIb3YeTCs CTAHIAPTHBINA KOMITJICKT IPOTPaMM-
Horo obecrnieuenust (I10), Bxmrouarommii perynsspHo obHoBiasiemoe aurieH3noHHoe [0 Windows u
MS Office.

Hcnonp3oBaHue CHENMaIM3UPOBAHHOTO TPOTPAMMHOIO OOECIEUYeHUs] U HM3Y4YCHUsS TUCIIH-
TUTHHBI He TpeOyeTcs.

9. MarepuajibHO-TEXHHYECKas1 0a3a, HEOOXOAMMAas /IJIA OCYLIEeCTBJIEHUs 00pa30BaTEIbHOIO
npoiecca no JMCHUILINHE.

Jls peaninzanuy AMCHUILIMHBI «DU3KKa MJIa3Mbl» UCHOJB3YIOTCS CIIELUAIbHbIE TOMEIIECHUS:

1. Y4yeOHble ayquTOpUN IS IPOBEJCHUS 3aHATHH JEKIIMOHHOTO THIIA, IIPAKTHYECKUX 3aHSATHIH,,
IPYIIOBBIX U UHIUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO KOHTPOJISA, IPOMEXYTOYHON M UTOTOBOM
aTTecTaluu.

2. [TomerieHus 17151 caMOCTOSITENbHON pabOThl 00YyYarOLIHXCS.

VY4eOHbIE ayIUTOPHH YKOMIUIEKTOBAHBI CIEHUATM3UPOBAHHOW MEOETbI0 M TEXHUYECKUMHU
CpeAcTBaMU 00y4eHUs, CIYXKaLUMHU JUIs IpeAcTaBieHns yueOHoi nHpopmanuu 601b1I0NH ayAUTOPUH.

[TomerieHus 115 caMOCTOATENBLHOM PabOThI 00YUarOIMXCSl OCHAIEHBI KOMITBIOTEPHOM TEXHUKON
C BO3MOXHOCTBbIO MOJKIIOUeHHs K cetu "VHTepHer" M olecrnedeHHeM J0CTyna B 3JIEKTPOHHYIO
nH(popMannoHHo-00pa3oBarenbHy0 cpeay HI'Y.

MarepuanbHO-TeXHUUYECKOE obOecrieueHre 00pa3oBaTENbHOIO Ipolecca MO JUCHUIUIMHE Ui
00yJaroImuXxcs U3 YHUCIIA JIUI C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbBsI OCYIIECTBIISIETCS COTIIACHO
«[Topsiaky opraHu3zalMM M OCYLIECTBIEHHsS 0Opa30BaTEeNbHON JEATENBHOCTH MO 00pa3oBaTeIbHBIM
IIporpaMMam JUisl HHBAJIUAOB U JIMI] C OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3710poBbsi B HoBoCHOMpCcKOM
rOCYJJapCTBEHHOM YHUBEPCHUTETE.

10. OneHouHble cpeacrea Vi NpPoBEACHHUS TEKYHIEIr0 KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTecTra-
MU IO JTUCHHUIIJIMHE.

10.1 Mopsiaok npoBeaeHNsI TEKYLET0 KOHTPOJISA M MPOMEKYTOUYHOI aTTecTAIUM 10
JUCIHUILIHHE

Texywuit Konmpono
Texymui KOHTPOJIb OCYLIECTBIISIETCS B XOA€ CEMECTPA ITyTEM OIIPOCa B HAYaIe KaKIOU JICKIUU 110
MaTepuaiam npeabiaymen Jekuuu. CTyieHTaM He0OX0JUMO YCIIEITHO BBIIIOJIHUTH JIBE KOHTPOJIbHBIE
paloThl, Mpeanoararoliie pelleHne 3a1ad o MaTepuagaM Kypea, a Takke peluTh 5 3aaa4 s caMo-
CTOSITEJIBHOTO PELICHUS.

Ilpomescymounas ammecmayusn

OcBoeHME KOMIIETEHIIUH OI[EHUBAETCS COIVIACHO LIKaje OLIEHKH YPOBHS C(hOPMHUPOBAHHOCTH KOM-
nereHuK. lonoxuTenbHas OLEHKA MO JUCUUIUIMHE BBICTABIISIETCS B TOM CiIydae, €ClU 3asBICHHAs
kommeterus OIIK-1 chopmupoBana He HHUYKE TOPOTOBOTO YPOBHS B YaCTH, OTHOCSIIEHCS K HOPMUPO-
BaHUIO CHOCOOHOCTH HMCMOJb30BATH CHEIMAIM3UPOBAHHBIE 3HAHMA B OOJIACTH KpHUCTaLIOrpadguu u
PEHTTEHOCTPYKTYPHOIO aHAIN3a B PO ECCHOHATBHON AESITETbHOCTH.

OxoHuaTtesbHas OlIeHKa pabOTHI CTY/IEHTa B TEUEHHE CEMECTpa MPOUCXOUT Ha IK3aMeHe. JK3aMeH
MIPOBOAMTCS B KOHIIE CEMECTpa B 9K3aMEHAIMOHHYIO CECCHIO 0 OmiieraMm B ycTHOH (hopme. Bompocsr
ousnera MoaOUPaIOTCs TAKUM 00pa3oM, 4TOOBI MPOBEPUTH YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIIUN
OIIK-1.
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BbiBog 00 ypoBHE CPOPMHPOBAHHOCTH KOMIIETCHLIMH NMPUHUMAETCS NpernojaBareneM. Kaxbiii
Bonpoc Owmiera oueHuBaercs oT 0 no 5 OGamwnos. [lomokuTenpHas OLIEHKA CTaBUTCA, KOIJa Bce

KOMIICTCHIIMKU  OCBOCHBbI

HEC HHIXKC

IIOPOTOBOT'0  YPOBHS.

OueHkn

COTIUYHO», «XOPOIIO»,

«YHOOBJICTBOPUTECIIBHO» O3HAYAIOT YCIICHIHOC IMTPOXOKIACHUC HpOMeX(YTOHHOﬁ aTTcCTallu.

CooTBeTCTBHE HHIUKATOPOB M PE3yJIbTATOB 0CBOCHMSA JUCHHUIIIMHBI

Taomuua 10.1

CKHX U €CTeCTBEHHBIX HayK
IUIL PEIeHHs TOCTaBIICH-
HBIX 3aJ[a4 NpH IpOBeEJe-
HUU HAay4HbIX paloT, aHa-
JUTUYECKUX U (WUIU) TIPO-
eKTHBIX HCCIIEJOBaHUN B
n30paHHON o0yMacTu mpo-
(dbeccuoHaIbHON  JEesATEIh-
HOCTH.

TJ1a3Mbl; METO/IBI, BO3-
MO>KHOCTH 1 00J1aCTH MpH-
MEHUMOCTHU Pa3TMYHBIX
TEOPETUYECKUX MOJEINEM,
WCIIOJIb3YEMBIX JIJISl OTHCa-
HUS SIBIICHUN B IIJTa3ME;
napameTpsl I1a3Mbl, HEOO-
XOJIUMBIE JJISI peaTn3aiuu
YIPABISIEMOTO TEPMOSIEP-
HOTO CUHTE3a; 3a/1a4H,
HaIpaBJIEHUs U CTAaTyC pa-
00T 10 yIpaBIsIEeMOMY
TEPMOSIIEPHOMY CHHTE3Y.

Kon xom-
PesyabraTr 00y4eHusi mo
neTeH- Nupuxarop OueHo4HBbIE CpeCTBA
AUCLHMILIAHE
M
3HaTh onpeneneHus u
(bopMyIIbI 1151 OCHOBHBIX
BEJIMYMH, XapaKTEepHU3yIo-
UX IUIa3My; [JIa3MEHHbIE
OIIK - 1.1. IIpumenser m Y5
SIBJIGHUS B IPUPOJIE, TEX-
(byHIaMeHTaJIbHBIE U IPU-
.. | HUKe U 1ab0paTOpPHBIX
KJIQJHblE 3HAHMS, HOBEM-
JKCIIEPUMEHTAX; Xapak-
1Me AOCTHXKEHHsI B 00ia-
TepHBIE TapaMeTphl J1abo-
cTH (U3NKO-MaTeMaTuye- 9 .
OIIK-1 paTOPHOM U KOCMHUYECKOU

[IpoBeneHne KOHTPOIBHBIX
pabor,
HK3aMeEH.

OIIK - 1.2. [Tpumensier
COBPEMEHHBIE IKCIIEPH-
MEHTaJbHBIE U TEOpETHYIC-
CKHE METOJIbl, HH(pOopMa-
IIUOHHBIC TEXHOJIOTHHU JIJIS
peleHHs! MOCTaBICHHbIX
3aJ1a4 MpU NPOBEACHUU
Hay4YHBIX paldoT, aHAJIUTHU-
YeCcKUX U (WIN) MPOeKT-
HBIX MCCIIEJJOBAaHUH B U3-
OpanHoU ob6sactu mpodec-
CHOHAJILHOW JEATEeNbHO-
CTH.

YMeThb NpUMEHSTh U3Y-
YEHHEIC MOJICIIH ¥ METOJIbI
JUTSL HAXOXKICHUS PEIIeHUs
MPOCTHIX 3aJ1a4 110 TeMa-
THKE Kypca.

Baaaerns MeTO1aMH BEI-
YHCIICHUS CBOMCTB
IUIa3MBI 110 3aJaHHBIM OC-
HOBHBIM IIapamMeTpam
(mI0THOCTH, TeMIepa-

Type).

[IpoBenenne KOHTPOIBHBIX
paoor,
DK3aMeH.

10.2 OnucaHue KpUTepUEB M LIKAJ OLeHUBAHUS HHIMKATOPOB A0CTHKEHHs Pe3yJIbTAaTOB 00y4e-
HHUA N0 JUCHHUILINHE «PU3NKA NIa3MbD».
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Kpurepun ouneHuBaHus pe3yibTAaTOB 00y4eHUs!

HIxanaa

OlleHUBAHUS
Pemienue 3aganmii:
Omauuno
— 3aJjaHHe PEUICHO MPaBUIBHO,
— pabota odopmiieHa aKKypaTHO, YeTKHE PUCYHKHU U YEPTEKHU,
— OCMBICIIEHHOCTD, JIOTHYHOCTh U apTyYMEHTUPOBAHHOCTh M3JI0KEHUS MaTepHala,
— TOYHOCTh ¥ KOPPEKTHOCTh MPUMEHEHHUSI TEPMUHOB U MOHSATHH.
«Crnatp 3aa9y» 03Ha4aeT 00bICHEHUE X0/1a € pelIeHHs 1, TPH He0OX0TUMO-
CTH, OTBETHI Ha JIONIOJHUTENbHBIE BOIIPOCHI MIPEenoaBaTelis, UMEIOIINE MPUHITH-
MUaTbHOE 3HAYCHHE IS JAHHOU AUCHUILTUHBL. CBOOOIHO M apryMEHTHUPOBAHHO
OTBEYAET Ha JIOMOJIHUTEIIbHBIEC BOMPOCHI. B 0TBeTax Ha BOIPOCHI MpernogaBaTens
00yJaroNuicst MOT IOMYCTUTh HEMPUHITUITHAILHBIC HETOUHOCTH.
JK3aMeH:
— CaMOCTOSTEILHOCTh, OCMBICIICHHOCTh, CTPYKTYPHPOBAaHHOCTh, JIOTHYHOCTh W
apryMEeHTHPOBAHHOCTh M3JI0KEHUS MaTepuasa, OTCYTCTBHE 3aTPyIHEHUN B 00b-
SICHCHUH TIPOLIECCOB | SIBJICHUM, a Takxke Npu (popMyITHpOBKE COOCTBEHHBIX CYXkK-
JICHUM,
— TOYHOCTh ¥ KOPPEKTHOCTh IPUMEHEHUSI TCPMUHOB U TIOHSATHUH,
— HaJIMYKE UCYEPIBIBAIOIINX OTBETOB Ha JIOMOJHUTENbHBIE BOMIPOCHI.
[Ipu u3noxeHun orBera Ha BOIpoc(bl) IpernoaaBaress 00y4aomuics MOT 101y-
CTUTh HETIPUHIMITHATIbHbBIE HETOYHOCTH.
Peuienue 3a1aHmii: Xe
opouio
— 3a/IaHHe PEIIeHO MPaBUIBHO,
— paboTa oopMieHa aKKypaTHO, YETKHE PUCYHKU U YEPTEKH,
— OCMBICIIEHHOCTb, JIOTUYHOCTh M apTYMEHTHPOBAHHOCTh M3JI0XKEHHS MaTepuaa,
HaJIM4YUe 3aTPYAHCHUN B ((OPMYITHPOBKE COOCTBEHHBIX CYKICHHM,
— TOYHOCTB U KOPPEKTHOCTH MPUMEHEHUSI TEPMUHOB M TIOHSITHIA, IPU HAJTMYUHU HE-
3HAYUTEIIBHBIX OIINOOK.
«Cnatp 3aa4y» 03Ha4YaeT OOBsICHEHHE X0/1a €€ pelIeHus U, TpYU HEOOXOAUMOCTH,
OTBETHI HA JIOTIOJTHATEILHBIC BOMPOCHI IIPETIOAABATEIISI, UMEIOITUE TPUHITUTHAITb-
HOE 3HAYEHHUE JUIA JaHHOW MUCHUIUIMHBL. (OTBeyaeT Ha JOMOJIHHUTEIbHBIE BO-
MIPOCHI.
B oTBeTax Ha BOIpOCH IpenoaaBatens 00yJarouiicss MOT JOMYCTUTh HEMPUHIIN-
MUaTbHBIC HETOYHOCTH.
JK3aMeH:
— CaMOCTOSTEIBLHOCTh, OCMBICIICHHOCTh, CTPYKTYPHPOBAaHHOCTh, JIOTHYHOCTH W
apryMEeHTHPOBAHHOCTH U3JIOKEHUS MaTepuana, HaTnIre 3aTPyAHCHU B 00BsICHE-
HUU OTJICTBHBIX TIPOIECCOB U SBJICHHUS, a TAKXKE TIPU POPMYITUPOBKE COOCTBEHHBIX
CYXKJICHUH,
— TOYHOCTh M KOPPEKTHOCTH MIPUMEHEHHUS TEPMUHOB Y TIOHATHN TP HATMIUH HE-
3HAYUTENBHBIX OMHUOOK,
— HAJIMYKE TOJTHBIX OTBETOB Ha JIOMOJHHUTEIIBHBIC BOIPOCH C BO3MOXKHBIM TIPH-
CYTCTBHEM OLIHOOK.
Pemenue 3anianui: Vooenemeo-
— 3a/IaHHe PEIIeHO MPABUIBHO,
pumenvHo

- pabota oopmIIeHa HEAKKYPaTHO

— HEOCO3HAHHOCTh U HECOCHOBATCIIbHOCTD BbIGpaHHBIX METOAOB aHaJIn3a,

— HET OCMBICIICHHOCTH B M3JIOKEHUH MaTepHalia, HATMIKie OMMOOK B JIOTHKE U ap-
T'YMCHTAllUH,
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— KOPPEKTHOCTh IPUMEHEHHS TEPMUHOB M TOHATHH, IPU HATMYUK HE3HAYUTEIb-
HBIX OIIMOOK.

«CrnaTb 3a1a4y» 03Ha4aeT 00bACHEHHE X0/1a €€ peLIeHus U, IpU He0OOXOAUMOCTH,
OTBETHI HA JJONOJHUTEIbHBIE BOIPOCHI IIPETIOAABATENS, UMEIOLIUE IPUHIUIINAIIb-
HOE€ 3HAuYeHMe Ul JaHHOM AucuuIuinHBL IIpu oTBeTax Ha BOIPOCH! JOITyCKAET
OLIMOKHU

JK3aMeH:

— TEOPETHUYECKUI U (PaKTHUECKUI MaTepHral B caboii cTerneHu MOAKPETIeH CChLI-
KaMU Ha Hay4YHYIO JINTepaTypy U UCTOYHUKH,

— YaCTUYHOE NOHMMAHUE U HEIIOJIHOE U3JI0KEHUE IPUUMHHO-CIIEICTBEHHBIX CBSA-
3eH,

— CAMOCTOSATEIBHOCTb U OCMBICIIEHHOCTb B U3JI0)KEHUU MaTepHralla, HaJIu4ue OIlIU-
OOK B JIOTUKE U apryMEHTallU1, B 00BSICHEHNH MIPOLIECCOB U BJICHUH, a TaKXKe 3a-
TpYAHEHUH pH POPMYITUPOBKE COOCTBEHHBIX CY)KICHHIA,

— KOPPEKTHOCTh IPUMEHEHUs TEPMUHOB U NOHATHH, IPU HAJIMYUKN HE3HAYUTEIb-
HBIX OIINOOK,

— HaJM4YUE HEMOJIHBIX W/MIM COJAEpPXKALIUX CYIIECTBEHHbIC OIIMOKM OTBETOB Ha
JIOTIOJIHUTEIbHBIE BOTIPOCHI.

Pemienue 3axanuii:

Heyooene-
— 3aJaHHe PEUICHO HEMPaBUIBHO, meo-pu
— KOMITWJIATUBHOE, HEOCMBICICHHOE, HEJIOTUYHOE M HEApT'YMEHTUPOBAHHOE U3J10- MelbHO

KEHHE MaTepuara,
— rpyOble OIMOKHN B IPUMEHEHUH TEPMUHOB U MOHATHH,

«Cpnatp 3a1auy» 03Ha4aeT 00ObSICHEHHE X0/1a €€ peLIeHUs U, IPU HEOOXOAUMOCTH,
OTBETHI Ha JONOJHUTEIbHBIE BOIPOCH! IIPENIOAABATENS, UMEIOIINE TPUHIUITHAIIb-
HOC€ 3HAUYCHHUEC OJIs1 I[&HHOfI JAUCHUITIIMHBI. Ha AONOJIHUTCIIBHBIC BOITPOCHI HE OTBC-
qaer.

JK3aMeH:

— (pparmMeHTapHOE U HEJOCTATOYHOE MPEICTABIEHNE TEOPETUYECKOTO U (haKTHUe-
CKOTO Marepuaja, He MOAKPEIJIEHHOE CChbUIKAaMHU Ha HAYYHYIO JINTEPATYpy U HUC-
TOYHHKH,

— HCIIOHUMAaHHWEC MMPUINHHO-CIICACTBCHHBIX CBSIBGfI,

— OTCYTCTBHE OCMBICIIEHHOCTH, CTPYKTYPHUPOBAaHHOCTH, JIOTUMHOCTU U apryMeH-
TUPOBAHHOCTHU B U3JIOKCHUU MaTCpHUaja,

— rpyOble OMOKH B TPUMEHEHUH TEPMUHOB U MOHSTHH,

— OTCYTCTBHE OTBETOB Ha JIONIOJHUTENIBHBIE BOIIPOCHI.

10.3 TunoBbie KOHTPOJIbHbIE 3aJAHUSI M MATEPHAJIbI, HEOOXOAUMBIE /IS OLIEHKH
pe3yJabTaToB 00y4eHHsI

KountpoabHas padora Ne 1 (1aercst B TpeX BApMAHTaX ¢ Pa3JIM4YHbIMH YHCJICHHBIMH IAHHBIMH)

1. SIBnsercs mu mua3Moii 06bekT ooseMoM 1 cM® ¢ mapamerpamu ne = N = 108 em?,
Te = Ti = 10 k3B, ¢ MakcBeIIOBCKOM (DYHKIIMEH pacIipeIeIeH s YacTHII 1o ckopocTsM? OTBeT
000CHOBATb.

2. BBIYECTUTE JOMTI0 HEHTPATBEHBIX aTOMOB B BOJOPOAHO# MasepHoi miasme ¢ T =1,2-10 K u

IUIOTHOCTBIO N = 102 cm3,

3. Haiitu qymuay poGera 10 paccestHust noHa renus ¢ 3Heprueit 1 k9B B nonocdepe 3emin, KoTopas
ABJIAETCS TIa3Moii ¢ oTHocThIo 10° cM3 u Temmeparypoit 0,1 3B.
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KountpoabHas padora Ne 2 (1aeTcsi B TpeX BAPMAHTAX € PA3JIJMYHbIMH YHCJICHHBIMY IAHHBIMH)

1. Cnyrauk Haxomutcs Ha Bbicote 400 kM. ITnoTHOCTH MmasMbl moHOChEpH He Gosee 2,5:10° cm™,
OnpeneuTh, Ha KAaKO YaCTOTE BO3MOXKHA CBA3b MEKIY IIOBEPXHOCTHIO 3EMIIM H CITYTHHKOM.

2. OueHHTS, 32 KAKOe BpeMs OCTHIHET TepPMOsIepHAs TJI1a3Ma C IIOTHOCTHIO ne = 10 cm® u Temmepa-
typoil T = 10 k3B BcieacTBre TOPMO3HOTO U3TyUYECHUS AJIEKTPOHOB.

3. Toxamak Tore Supra umeer 6osbiioi paauyc 2,25 M, mansiid paauyc 0,7 M, ToponaaibHoe moiue 3,5
Tn. Kakyto TemnepaTypy MOXKHO MOJTYYHUTh B AKCIIEPUMEHTE C IPEIEIBbHON TUIOTHOCTHIO, €CIIN OT-
HOCHTEIIBHOE JaBJIEHUE IUIa3MBbI cocTaBisieT 2,5%7?

—

10.

Bonpochl Ha IK3aMeH

. HpI/IHHI/IHBI YACPKaHUA IJIa3Mbl B TOKaMaKe. OCHOBHBIC 3JIEMEHTHI TOKaMaKa. HpeﬂeHBHHﬁ TOK

pa3psza B TOKaMaKxe.

[TpoOHbIii 3apsia B uazMe. [lebaeBckas skpaHUpOBKa. [I[pOHUKHOBEHHE SJIEKTPUUYECKOTO 110JIS B
masMy. Pasznenenue 3apsa0B Ha TpaHULE II1a3MBbl.

[Tunoo6pa3Hble kKosiebaHus B TOKaMaKkax. BHelHue nposiBiaeHus, MeXaHu3M BO3HUKHOBEHHUS U
nojepkanus. BnusHue nmioo0pa3HbIX KoJeOaHi Ha SHEPTreTUYECKOE BPEMSI )KU3HHU TIIA3MBI.
Bunel paBHoBecus. @opmyina Caxa, ycioBus e€ npumeHuMoctu. KoHcranTa paBHOBecus, cTe-
IIEHb HOHU3ALIUH TUIa3MBl.

N3nydyeHue miua3mel 6€3 MarHUTHOTO NoJsl. Buabl u3nydenus u ux xapakrepuctuka. [TomHbiit
CIEKTp U3JIydeHus Iiasmel. OnpeeneHyue napaMeTpoB MIa3Mbl 110 U3IYUEHHUIO.

Tpaexkropuu 3apsyKEHHBIX YacTHL] B TOKaMakax. [Ipos€THeie u 3aneproie yacTuusl. [londarue
HeoKJTaccuiyeckoi mudy3uu B TOKaMakax.

Kunerndeckoe onvcanue miasmel. yHK1us pacnpezneneHus. Knunetnueckoe ypaBHEHHE ¢ ca-
MoOcCOrJIacoBaHHBIM ToJieM. [IoHsATHE UHTerpasa CTOIKHOBEHUH, ero ¢puznyeckuil cmbici. CBoM-
CTBa MHTErpalia CTOJIKHOBEHUM.

CrtpyKkTypa MarHuTHOro noJsist Tokamaka. [logaepxanue paBHoBecHs 1ia3Mbl B Tokamake. [1o-
HATHE MarHUTHOM MOBEPXHOCTH U 3aI1aca yCTOMYUBOCTH.

JlenrmropoBckue BoiHbL. [Ipupona neHrmMopoBckux BosH. [InazmMenHas yacrora. Meton Kuiib-
BAaTEPHOI0 YCKOPEHHUs 3apsKECHHBIX YaCTHLL.

JIBuKkeHue 3apsyKEHHBIX YacTHIl B MarHUTHOM moJie. [lonstue napeiidoBoro npudImKeHus.
Buns! npeiidoBeix nBuxenunit. [IpeiioBoe nBrxkeHNE IPU HATMUUHU CUJIBI TSXKECTH.

Pone MI'/I-HeycToitunBocTel B nHepuuanbHoM Y TC. Cxemsl cxxaTthst MULLEHHU. PeskuMel cxa-
Tus MunieHed. Cxema ObICTPOTro MOAKUTa MUILIEHH.

TepmosinepHbie peakiinu. OCHOBHBIE (PU3UYECKHE TPUHIUITBI. XapaKTepUCTHKA OCHOBHBIX pe-
akuil. CkopocTh peakuuii B rurasme. Kpurepuit JIoycona 1iss MArHUTHOTO M MHEPLMAIBHOTO
YTC.

WnepunanbHelil yrpaisiemblid cuHTe3. OCHOBHBIE (pusnueckue NpuHIUNbL. CTaauu OCyIIeCTB-
JeHus MUKpoB3pbiBa MuieHH. KoHcTpykuus mumenent anst YTC (cxema mpsiMoro ooxaTus).
TennonpoBoAHOCTh U MTPOBOJAMMOCTS IIIa3Mbl. BBIBO/ 3THX apaMeTpOB B KHHETUYECKOM IIPH-
omxenuu. HailTu mpoBOIMMOCTB MJ1a3Mbl, COCTOSIIEH U3 3JIEKTPOHOB M HOHOB C 3apsiioM Z.
[{MKJIOTPOHHOE M3ITydYeHHeE IU1a3MBbl. /[lnarHocTrka napameTpoB IJ1a3Mbl IO [IUKIOTPOHHOMY
U3JIy4CHHIO B TOKAMaKax.

TepmosinepHble peakiuu B 3B€31ax. Jnarpamma ['epummpynra-Paccena. [IonsaTre rnmaBHO# no-
CJIEI0BATEIBbHOCTH. DBOItOLMs 3B€371 Tuna CosHua.

MarnuTHas ruapoarHaMuka. OCHOBHBIE YPAaBHEHMS OJJTHOKUIKOCTHOW MarHUTHOM THIPOIMHA-
MUKH. PaBHOBecHe I1a3Mbl B MArHUTHOM 11oJ1e. [IoHsaTHE tMamarHeTu3ma mia3Msl.

OTKpBITHIE JIOBYIIKU. Y Iep’KaHUEe OTJENbHBIX YyacTull B mpoOkoTpone bynkepa-Ilocra.
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IIpumep 3K3aMeHANMOHHOI0 OUJIeTa

1. IlpuHuunsl yaep:xkaHus 11a3mbl B Tokamake. OCHOBHBIE 3JIEMEHTHI Tokamaka. IlpenesbHblii Tok
paspsia B TOKaMake.

2. Tepmosinepubie peakiuui. OCHOBHBIE (pU3HUECKUE MPUHIMIIBI. XapaKTEPUCTUKA OCHOBHBIX pe-
akuuii. Ckopocth peakuuil B miasme. Kpurepuit JIoycona ajis MarHUTHOTO M MHEPLMAIBHOTO
YTC

3. Ilyuok aromoB Bogopona ¢ sueprueit 20 k3B mpoxoauT uepes KioBeTy AIHHOHN 1 M, 3amoHeH-
HYIO HEelTpaJlbHBIM BO10poioM ¢ aBieHueM 1 Ila, k koTopoit npuiioxxeHo Hanpsbkenue U =
1000 B. Haiitu cpenHIO0 HEPTHI0, KOTOPYIO MPUOOPETYT aTOMBI BOAOPO/Ia TOCIE MPOXOXK/Ie-

HUA depe3 KioBeTy. [IpHHATH ceueHue Iepe3apaaku Grep = 6-:107° cM™?, moHm3anmu Guon =

2108 cm2,

OneHouyHble MaTepuanbl IO IPOMEXKYTOUHON aTTecTaluM, IpelHa3HaYeHHbIe MJIi IPOBEPKHU
COOTBETCTBHS YPOBHS MOArOTOBKH 0 qucuuiuinHe TpedoBanusaM @I'OC BO, xpansaTcs Ha kadenpe-
pazpaborturke PI1/] B meyaTHOM M 3JIE€KTPOHHOM BUJIE.
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JIner akryanu3anuu padodeil nporpaMmsl
1o gucuumiuge «Pu3nka miasmMen

Jara u Ne
XapakTepucTUKa BHECEHHBIX .. [Tonnuce
M3MEHEHUH (C yKa3aHWeM MyHKTOB JJOKYMEHTa) MPOTOKOIA YEHOrO OTBETCTBEHHOT'O
K yH Y coera @O HI'Y
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AHHOTaNUA K pado4eii mporpaMmMe Qv CHUNITHHBI
«®Pu3nKa miIasMbn»
HanpasiieHue noarorosku: 03.04.01 Ipukiaagabie MaTeMaTHKa U pu3nka
HaIpaBJIEHHOCTH (pOodUib): Bee MpouIn

[Tporpamma quctumuivHel «®@U3NKa MJIa3MbI» COCTaBICHA B COOTBETCTBUU C TPeOOBAaHUSIMU
®I'OC BO k ypoBHI0 MarucTparypsl 1o Hanpasieruto noarotosku 03.04.01 Ipukiaagnsie mate-
MaThka ¥ QU3UKA, a TAaKXKe 33/1a4aMu, CToSIIKUMU niepes; HoBocuOupCcKuM rocyapcTBEHHBIM YHH-
BepcuTeToM 1o peanu3arnuu [Iporpammer pazsutus HI'Y. {ucnuruimna peanusyercst Ha (usmnye-
ckoM (akynpTere DenepanbHOro rocy1apcTBEHHOI0 aBTOHOMHOI'O 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIET0 NMpodeccruoHanbHOro 0opa3zoBanuss HoBocuOMpckuii HallMOHATBHBIN HCCIEI0BATEIbCKUIA
rocyfaapctBeHHbii yauBepcuteT (HI'Y) xadenpoit dusuku mmasmer. Kypc umeer cratyc auciu-
TUTMHBI 110 BBIOOPY M M3y4aeTcsi B OCEHHEM CEMECTpE CTYIEHTaMHU MEPBOr0 M BTOPOTO Kypca Maru-
CTpaTypsl pusndeckoro (akynbTera.

Llens Kypca — 03HaKOMIJIEHHE 00y4aeMbIX ¢ OCHOBHBIMH MOHSATHUSIMHU U OIIpPENEICHUsIMU (Pu-
3UKH I1JIa3Mbl, CO CBOMCTBAMU ILJIa3Mbl KaK Y€TBEPTOTO COCTOSIHUS BEILIECTBA, C OCHOBHBIMH TEOpE-
TUYECKUMU MOJIETISIMU, UCTIOIb3YEMbIMH JJI1 ONTMCAHMSI TUIa3Mbl, C COBPEMEHHBIM COCTOSIHUSIM /1T
B UCCIIEJIOBAaHUSX (PU3UKH BBHICOKOTEMIEPATYpPHO IMJIa3Mbl U YIPABISIEMOTO TEPMOSACPHOTO CHUH-
T€3a, C IPUMEHEHHUEM IUIa3Mbl B COBPEMEHHBIX TEXHOJIOIMUECKUX MPOLIECccax, ¢ MIIa3MEHHBIMU ITPO-
neccaMu Ha CoJIHLIE U B KOCMOCE.

HI/ICHI/IHHI/IHa HancJICHa Ha (bOpMI/IpOBaHI/Ie y 06yqa}omer0051 O6IJ_ICHpO(1)eCCI/IOHaJ'II>HOI71 KOMIICTCHILINU.

Pe3ynbrarel ocBoeHUs 00-
Pa30BaTEIbHOM MTPOrpaMMBbL
(KoMmeTeHnn)

Pe3ynbTathl 00y4eHUs O AUCIIH-

Nupukatopel
ILIUHE

3HaTh onpeaeneHus U GOPMYIIBI IS
OCHOBHBIX BEJIMYHMH, XapaKTePU3yIO-
MIUX TU1a3MY; TUTa3MEHHBIE SIBIICHUS B
NpUpoe, TEXHUKE U J1a00paTOPHBIX
HKCIEPUMEHTAaX; XapaKTepHbIe mapa-
METPHBI JTa0OPATOPHOH U KOCMUYE-
CKOM IJ1a3Mbl; METO/Ibl, BO3MOXHOCTH
1 00JIACTH TPUMEHUMOCTH Pa3JIny-
HBIX TEOPETUYECKUX MOJIeTeH, uc-
MOJTb3YEMBIX JIJISl OTUCAHUS SIBJICHUI
B TJIa3Me; MapaMeTphl M1a3Mbl, HE00-
XOJIMBIE JUTSI PeaTi3aliy yIpaBJsie-
MOTO TEPMOSIIEPHOTO CUHTE3a; 3a-
auy, HampaBJIeHUsS U cTaTyc paboT
[0 YIpaBJIIEMOMY TEPMOSJIEPHOMY
cuHTe3y |

YMeThb IPUMEHATh U3YUEHHBIE MO-
TIeTTH ¥ METOJIBI JITIST HaXOXKICHUS pe-
[IIEHUS TPOCTHIX 33714 110 TeMaTHUKe

OIIK - 1.1. [Tpumensier ¢pyHna-
MEHTAJIbHBIE U MIPUKJIaIHbIE 3HA-
HUsI, HOBEUIITNE TIOCTHKECHUS B
obOnactu pusmKo-mMareMaTuyie-
CKHX ¥ €CTECTBEHHBIX HAYK IS
pEIlIeHs TOCTaBIEHHBIX 3aa4
[PY MPOBEICHUY HAYIHBIX pa-
00T, aHATUTHYECKUX U (WIJIH)
MPOSKTHBIX UCCIICIOBAHHI B H3-
OpanHOI1 061acT nmpodeccuo-
HaJILHOM JIeATEIILHOCTH.

OIIK-1. CniocoGen npume-
HATH (pyHIaMEHTaIbHbIE U
[PUKJIaIHbIE 3HAHUS B 00-
nmacTu pU3UKO-MaTeMaTH-
YEeCKUX U (WJIN) eCTECTBEH-
HBIX HAayK JUIS PELICHUS
npodeccuoHaNbHbIX 3a1a4,
B TOM 4YHuCIIe B cepe neaa-
TOTHYECKOH JeSITEIbHOCTH.

OIIK - 1.2. [Ipumensiet coBpe-
MEHHBIE DKCIIEPUMEHTAIbHBIE U
TEOPETHUECKUE METO b, HHPOP-
MaIMOHHBIE TEXHOJIOTUU NS pe-
[IIEHUsI TOCTABJIEHHBIX 3aj1a4 pH
MPOBEJICHNH HAYYHBIX PaboT,

QHATUTUYECKUX U (WJIN) IPOEKT-
HBIX CCIIEIOBAHUN B M30paHHOMN
00sacTi MpoeCCHOHAIBHON Jie-
ATEILHOCTH.

Kypca.
BuiaxeTh MeTO1aMH BBIUUCIICHUS

CBOICTB IIJIa3MEI 110 3aJaHHBIM OC-
HOBHBIM ITapaMeTpam (IIOTHOCTH,
TeMIiepaType).
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Kypc paccunran Ha onuH cemectp. [IpenogaBanne TUCIUILTUHBI TPEAYCMATPUBACT CIEAYIOIINE
(bopMBbI OpraHu3aIy yueOHOTO Mpolecca: JCKIHH, TPAKTUICCKUAE 3aHATHS, KOHCYJIbTAIUH, Ca-
MOCTOSITEIbHAS paboTa CTY/ICHTa U €€ KOHTPOJIb MPETNOIaBATEIIIMUA C TIOMOIIIBIO 33JaHHI, YK3a-
MEH.
[TporpaMMoii TUCIUTUTHHBI TPEAYCMOTPEHBI CICAYIOIINE BHIBI KOHTPOJIS:
Texymuii KOHTPOJIb: PEICHUE 3a/1a4 M3 3aJIaHHSI ISl CAMOCTOSITEIIBHOTO PEIICHHSI, KOHTPOJIb-
HBIE pabOTHI
[IpomexyToUuHas aTTecTanus: IK3aMeH
OO0mmas Tpy1I0eMKOCTh paboueil MporpaMMbl TUCIUIUIMHEI cocTaBiisieT 144 akageMUYecKuX
yaca / 4 3a4eTHbBIE €UHULIBIL.
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