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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
ILeab ocBoeHusi AUCHMILIMHBI. l3yuyeHHe OCHOB OJHOTO M3 NEPCHEKTHBHBIX HaIpPaBICHUN
HOJTy4€HUS SJHEPTHU B Pe3yIbTaTe TEPMOSAECPHOIO CHHTE3a U €ro TeMI0(PU3NUECKOr0 000CHOBAHUS.

3agaun AMCHMIIINHBI

- *[IponHpOPMHUPOBATH OOYUAIOLIMXCS O COBPEMEHHOM COCTOSIHUM YHEPTeTHKH U NEPCIEKTHBAX
€€ pa3BUTHs B HBIHEIIIHEM BUJIC;

- «][IpoBecTy CpaBHUTEIBHBIN AHAJIW3 CYLIECTBYIOIIUX 3JICKTPOCTAHLIUN HA OCHOBE SIIEPHBIX
PEAKTOPOB JIEJICHMSI U IEPCIIEKTUBHBIX YCTAHOBOK HAa OCHOBE PEAaKIMM TEPMOSIEPHOIO CUHTE3a;

- *[1l03HaKOMUTH 00yUAIOIIMXCS ¢ (PU3NIECKUMU OCHOBAMU M Pa3IMYHBIMU KOHIETIIUAMU
yrpaisiemoro TepmosiepHoro cuatesa (YTC);

- »JlaTp MHPOPMAIIUIO O BO3MOXHBIX TEINIOHOCHTENIAX TEPMOSICPHBIX PEAKTOPOB, O
IPEUMYLIECTBAX U OTPAaHUYEHUSIX UX UCIIOJIBb30BaHUS B YCIOBUSIX TepMosiepHoro peakropa (TAP);

- *O3HaKOMHTH 00YJAIOIIUXCA C OCHOBHBIMU HOHATHSMH HEHTPOHHOM (DU3UKHM IPUMEHHUTEIHHO K
AJEPHBIM PEAKTOPaM U TEPMOSAEPHBIM YCTAaHOBKAM;

- *HayunTh npuHUMATh U 0OOCHOBBIBATH KOHKPETHBIE TEXHUUYECKHE PEIICHUS MTPU pa3paboTKe

OHCPTOHAIIPANKCHHBIX 3JICMCHTOB TCPMOAACPHOI'O PCAKTOPA.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

IT1K-3 Crocoben
CaMOCTOSTENIHHO
OMpE/ICIATh HAIIPABICHUE
XapakTep MPOBOJIUMBIX
UCCIICIOBAaHHI, YIUTHIBATD
COBPEMEHHBIC TEHICHIIHN
pa3BUTHS AaTOMHOMN
SHEPTreTUKU

N JI-1nk-3 O3HaKOMIIEH C
TerI0pU3NIECKUMU
npobiieMaMu COBPEMEHHOM
SHEPTETHKHU

3HATh!
- OCHOBHBIE HCTOYHUKH HAYy4YHO-
TEXHUYECKOH MH(OpMAIIH O
TEIUIO(PU3NUECKUX CBOMCTBAX
KOHCTPYKLIMOHHBIX MaT€pHaIOB U
TEIJIOHOCUTENIEN;

- 3aKOHOMEPHOCTH ITPOLECCOB U METOIbI
pacuera ruIpOANHAMUKY U TEIJI00OMEHa B
YCIIOBUSIX, XapaKTEPHBIX JJIs
TEPMOSIIEPHBIX PEAKTOPOB;

- OCHOBHBIE IOHATHSI HEUTPOHHOU (PU3UKU
IIPUMEHUTEIBHO K SEPHBIM pEaKTOpaM U
TEPMOSIEPHBIM YCTaHOBKAM;

- ConeprkaHue 1 MaTeMaTH4eCKoe
BBIPAKEHHE 3aKOHOMEPHOCTEN
MarHMTHOTO yJAEpKaHUs
BBICOKOTEMIIEPATYPHOH MJIa3Mbl B
TEPMOSIIEPHBIX YCTPOMCTBAX;

- OCHOBHBIE HCTOYHUKU HAyYHO-
TEeXHUYEeCKOH MH(popMaIu (>KypHaJIbl,
caiitel IHTEpHET) MO0 NpUKIIaJHBIM
npobjaemMaM Co3/IaHus YCTaHOBOK Ha
OCHOBE YIPaBIISIEMOr0 TEPMOSIEPHOTO
CUHTE3A.

I1K-3 Cnocoben
CaMOCTOSITEIILHO
OTIPENIENIATh HAIPABJICHUE U
XapAKTEP MPOBOIUMBIX
UCCIICIOBaHM, YIUTHIBATD

N J1-2nk-3 CiocobeH K
CaMOCTOSITEIIBHOMY
OTPEICTICHUIO aKTyaIbHOM
TEMATUKN HAYUYHBIX
UCCIICIOBaHMIA B 00JIaCTH

YMETh:
- CaMOoCTOSITEHHO pa3OHpaThCs B

HOPMATUBHBIX MCTOJHUKAX pacucTa 1
MPUMEHSATD UX AJI pELIeHUs
IMOCTaBJICHHOM 3aJ]a4M;

- [IpoBouTh aHamu3 nHGOPMAIIUHU O




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIICTCHIINHU HHIAUKATOPA JOCTHKCHUS
KOMIICTCHIIUHA
COBpPEMEHHBIC TCHACHIINU aTOMHOM OHCPICTUKU HOBBIX KOHICIIHUAX YIIPABIACMOI'O
Pa3sBUTUA aTOMHOM TCPMOAANCPHOTIO CUHTE3a, TCXHOJIOTHUAX
OHCPICTUKHU H3TOTOBJICHUSA U 3KCIINTyaTallud OCHOBHBIX

HIIEMEHTOB TEPMOSICPHBIX YCTaHOBOK;
- PaccuntpiBath K03 HUITHUESHTHI
TEIUIOOTAAYH MPH TEUEHUH Pa3TUIHBIX
TEIJIOHOCHUTENICH B YCIOBUAX
TEPMOSIIEPHOTO PEAKTOPA;

- OGOCHOBBIBaTh BHIOOP TEILNIOHOCUTENIEH
Y KOHCTPYKIIMOHHBIX MaTepUAIOB JUIS
M3TOTOBJICHHS] OCHOBHBIX 3JIEMEHTOB
TEPMOSIIEPHBIX PEAKTOPOB;

- OCYIIECTBJIATH MTOMCK ¥ aHAJTM3UPOBAThH
HAYYHO-TEXHHUYECKYIO0 HH(POPMALIUIO U
BBIOMpATh HEOOXOAUMBIE MaTepPHAIIbI B
CIIELUAJILHOM JINTEpAType, HAy4YHbIX
JKypHasax u B cetu MHTepHeT.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Termmodusuka u monekymsipHas ¢pusuka (nanee — OITOII), manpasnenust moaroroBku 14.04.01 Snepuas
JHEpreTHKa U Tero(u3uKka, ypoBeHb 00pa3oBaHus: BhICIIEEe 00pa30BaHKe - MaruCTpaTypa.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh 1.0CHOBHBIC UCTOYHHKHU HAYYHO-TEXHUUYECKON nHpopManmu (KypHamsl, cailtel THTEpHET) 1o
MPUKJIAHBIM MPOOJIEeMaM CO3/IaHUsI YCTAHOBOK HAa OCHOBE YITPABIISIEMOT'0O TEPMOSIICPHOTO CUHTE3a

- 3HaTh 2.COAEP)KaHUE U MAaTEMAaTUYECKOE BbIPAXKEHUE 3aKOHOMEPHOCTEN MArHUTHOTO YAEPKAHUSA
BBICOKOTEMIIEPATYPHOMU MJIa3MbI B TEPMOSIZIEPHBIX YCTPOMCTBAX

- 3HaTh 3.0CHOBHBIC IOHATHS HEUTPOHHOU (DU3UKHU MPUMEHUTENHHO K SIIEPHBIM PeakTopam U
TEPMOSIICPHBIM YCTAHOBKAM

- 3HaTh 4.3aKOHOMEPHOCTH MPOIECCOB U METOJIBI pacueTa TMAPOAMHAMHUKHI U TEIII000MEHa B
YCJIOBHSIX, XapaKTEPHBIX JIJIsI TEPMOSIIEPHBIX PEAKTOPOB

- 3HaTh 5.0CHOBHBIC UCTOYHUKHU HAYYHO-TEXHUUYECKON MH(pOpMAIHK 0 TeTI0(PU3NIECKIX CBOMCTBAX
KOHCTPYKIITMOHHBIX MAaTEPUAIOB U TETNIOHOCUTEIEH

- yMeTh 1.0CyIIeCTBIATh MOUCK U aHATU3UPOBATh HAYYHO-TEXHUYECKYIO HH(POPMAIIUIO U BBIOUPATH
HEO0OXOMMBbIE MaTepUAIIbl B CIICIIMAIBHON JIMTEPATYpPE, HAYUHBIX )KypHaIaxX U B cetu MHTEepHET

- YMETh 2.000CHOBBIBATh BBIOOP TETNIOHOCUTENEH U KOHCTPYKIITMOHHBIX MaTepUaoB s
M3TOTOBJICHHS] OCHOBHBIX 3JIEMEHTOB TEPMOSIIEPHBIX PEAKTOPOB

- YMETh 3.pacCUUTHIBATH KOAPDHUITUEHTHI TETIOOTAAUN IPU TEYCHUN PA3IMYHBIX TETNIOHOCUTENEH B
YCJIOBHSIX TEPMOSIZIEPHOTO peakTopa

- YMETh 4.CaMOCTOSITENILHO pa30upaThCs B HOPMATUBHBIX METOUKAX pacdyeTa U MPUMEHSTh UX JUIs
pellIeHNs TOCTAaBJICHHOM 3a/1a4u

- YMETh 5.MPOBOIUTH aHAIN3 UH(POPMAIIMK O HOBBIX KOHIENIIUAX YIIPABISIEMOTO TEPMOSIECPHOTO
CHHTE3a, TEXHOJIOTHSIX U3TOTOBJICHUS U IKCILTyaTallil OCHOBHBIX 2JIEMEHTOB TEPMOSIEPHBIX YCTAHOBOK

Pe3ynbraThl 00y4eHus, MOIydYeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI ITPH BHITOIHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOYHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 JlocTimkeHust 1 16 3 4 - 6 - - - - - 6 - Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
pOOIeMBI Bo0300HOBIIsIEMbIE M HEBO30OHOBJISIEMbBIC
HUCIIOJIB30BaHUA HUCTOYHHUKH SHCPIUU
SHEPTHH H3yuenue mamepuanog iumepamypnolx
TEPMOSIAEPHOTO UCIOYHUKOB:
cunTe3a. TepMUHBI U [2], 1-306
OIIpeICIICHUSL.
1.1 JIoCTKEeHMS 1 16 4 - 6 - - - - - 6 -
pOoOIeMBI
HCIIONB30BAHHMS
JHEPTUH
TEPMOSIICPHOTO
cuHTe3a. TepMuHsbl u
OIpe/IesIeHHS.
2 KonuenryasibHbie 14 2 - 4 - - - - - 8 - Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Bonpockl YTC Pasnmiunsle Hanpasnerus pa3sutus Y TC
2.1 KonnenryanbHbie 14 2 - 4 - - - - - 8 - H3yuenue mamepuanioe 1umepamypmulx
Bonpockl YTC UCMOYHUKOB:
[2], 1-306
3 duznuecKue acreKThl 16 4 - 6 - - - - - 6 - Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
CO3/IaHHs peaKTopa- MarHuTtHOe yAepKaHHe TepMOsIICPHOM II1a3MBbI
TOKaMaka H3yuenue mamepuanog 1umepamyprbix
3.1 dusnuecKre aceKThbl 16 4 - 6 - - - - - 6 - UCHIOUHUKOB:
CO3JJaHUsI peaKkTopa- [2], 1-306
TOKaMaka
4 Hexotopsie 14 2 - 4 - - - - - 8 - Ilod20mogKa K npaKmuyecKum 3aHAMUAM:

Ba’KHEUIIIHE DJIEMEHTBI
TSP Thna TokaMmak.

MarauTHas cucTeMa Tokamaka
H3yuenue mamepuanos 1umepamypHslx

5




4.1 HexkoTopsie 14 2 - 4 - 8 - UCIOYHUKOB:
Ba)KHEHIIINE 2TIEMEHTBI [2], 1-306
TSP tuna Tokamax.
5 Tennonocuresnu B TSP. 14 2 - 6 - 6 - Ilo0z0mo6Ka K npaKmuuecKum 3aHAMUIM:
5.1 | Temnonocurenu B TAP. 14 2 - 6 - 6 - OCOoOEHHOCTH JKHAKOCOJIEBOIO U BOISIHOTO
TEIJIOHOCUTETICH
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:
[1], 1-453
6 TemnooOMeH 16 2 - 6 - 8 - IToozomoeka K npaKmMuuecKum 3aHsamusim.:
KUIKOMETAIUITHYECKOTO Brnusinre KOHGUTrypanuy MarHUTHOTO MOJIS HA
TCIIJIOHOCUTCIIS B FI/I}IpO)II/IHaMI/IKy KUOKUX METAJIJIOB
KaHare. H3yuenue mamepuanos iumepamypHsLx
6.1 TemnoodMeH 16 2 - 6 - 8 - UCHMOYHUKOB:
JKUIKOMETAJIINIECKOTO [1], 1-453
TEIJIOHOCUTENS B
KaHare.
3auer ¢ OIEHKOM 18.00 - - - 0.30 - 17.70
Bcero 3a cemecTp 108.00 16 - 32 0.30 42 17.70
Hroro 3a cemecTp 108.00 16 - 32 - - 0.30 59.70

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTalMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Jlocmudicenus u npobremul UChOIb308aHUs IHEPSUU TMEePMOADEPHO20 cunmesa. Tepmunbl u

onpeodeneHusl.

1.1. JoctuxkeHus U mpoOIeMbl HCIIOIB30BAHUS YHEPTUN TEPMOSACPHOTO CUHTE3a. TepMUHBI U
OIIpECIICHUS.

[Tpenucnosue. [locnennue NOCTHKEHUS U MPOOJIEMBI UCIIOIB30BAHUS SHEPTUH TEPMOSJICPHOTO
cunte3a. COBPEMEHHOE COCTOSHHME DJHEpPreTHkH. llepcrekTwBBl pa3BUTHS DHEPreTUKU B €€
HBbIHEIIHEM BHJe. BeposTHble clieHapuu pa3BUTHSA. SlnepHbIE peaklMM KaK UCTOYHUK SHEPIUU.
Hedexr maccsl. Peakuuu nenenus. Kputuueckas macca. SlnepHble sHepreTuyeckue peakTopsl Ha
TEIUIOBBIX M OBICTPBIX HeiTpoHax. [IpuHIMNHManbHble cXeMbl. Peakiuu cuHTe3a (TepMOsIepHEIE).
OCO0EeHHOCTH HEKOTOPBIX PEAKIMHA, pACCMAaTPUBAEMBIX B KAUECTBE BEPOSTHBIX AJIS YIPABISEMOTO
tepmosiieproro cunresa (YTC). Ob6ocHoBaHMe BbIOOpaA peakiM CHHTE3a JIEHTEepHs U TPUTHUS, KaK
HauOoJiee TOCTYITHOM B HacToslIee BpeMsl. Y CIIOBUE 3aKUTaHUs TepMOsAIepHO M1a3mbl. Kputepuit
Jloycona. BeIBO/IbI ¥ IEPCIIEKTUBBI PA3BUTHUS TEPMOSIEPHON JHEPIETUKMU. .

2. Konuenmyanwvnuoie gonpocwol YT1C

2.1. Konuenryanpsubie Bonpocsl YTC

JBe konuenuuu YTC. MarautHoe ynepxanue. OcoOEHHOCTH HEKOTOPBIX CUCTEM MarHUTHOI'O
yYAEpKaHWSd Ha [PUMEPE OTKPHITOM JIOBYIIKM M TOKamaka. VIHepuuoHHOE yaep:KaHue.
Oco0eHHOCTH HEKOTOPBIX KOHIENIUH Ha npumepe ja3epHoi ycraHoBkM 1 KBC (koTein B3pbIBHOTO
cropanus). Kiaccupukauus tepmosinepubix peaktopoB (TAP). Ilo sHeproOanancy miia3msl.
Peakiun «c 3axxuranuem» u «0e3 3axkuranus». Ilo xapakTepuUCTHKaM CHCTEMBbl yJEp>KaHHUs —
pexuMy paboThl, TeOMETPUH, criocobam yaepxkanus. [1o cocobam HarpeBa I1a3Mbl — OMHYECKHM
HarpesoM, BU u CBY wusnyuenuem u pasziuuHbiMu Inydkamu. [lo cnocoOy nepBHYHOTO
npeoOpa3oBaHus SHEPIUM M YTUIM3ALUU SHEPruu HEUTPOHOB. «UHCTBIE» U «TUOPUIHBIE»
peaktopel. O6o6menHas cxema TSP. Onucanue n ocobeHHOCTH Hanbosee BakHbIX cuctem TSP
KaK C MAarHuTHBIM, TaKk U C WHEPUUOHHBIM yraepkaHueM. Konourypauuu cucrem HUY.
[Tpeumymecta u Henoctatku. Cxema nazepHoro TAP. Dneprernueckuii ananus. Cxema TSP Ha
ANeKTpoHHBIX Myukax. Kondurypamuu cucrem MVY. «MarautHas OyTeuika». [IpuHImMnuamsHas
CcXeMa TOKaMakKa U ONPEIEICHUE OCHOBHBIX €ro dJ1eMeHTOB. [IapaMeTpsl HEKOTOPBIX COBPEMEHHBIX
TOKAMAaKOB..

3. Qusuueckue acnexmol CO30AHUSA peaxkmopa-moxKamaxka

3.1. ®usnueckue acTeKkThl CO3/IaHUs peaKTopa-ToKaMaka

MarautHoe yaep:KaHue TEpMOSAEPHOM IUIa3Mbl B TOKamMake. Harpes Imiasmel B TOKaMake.
Omuueckuil HarpeB W ero orpaHudeHus. Mmxeknus HeiTpanbHbix aromoB. Beonx BU u CBY
U3IY4YEHUS U ero mapaMmerpbl. DiIeMeHThl HeHTpoHHOH ¢u3uku TAP. O6mue 3akoHOMEPHOCTH U
IIPUMEPBI PEAKIIMI B3aUMOJICUCTBUS TEPMOSIACPHBIX HEUTPOHOB C BEHIECTBOM. JIOrMKa HEUTPOHHO-
¢u3uueckoro pacuera. HekoTopble KOJIMYECTBEHHBIE XapaKTEPUCTUKU. DHEPreTUYecKuil OayaHc
TSP. Cxema 1 0COOEHHOCTH YHEPTETHUECKOTO OaaHca Il «IHCTOT0» U «THOPUIHOTO» PeaKTopa..

4. Hexomopuwie sascnuevuue snemenmol TAP muna mokamax.

4.1. Hexoropsie BaxHeiimue 3memeHTsl TAP Tuna Tokamak.

IlepBas crenka. @yHKIMU NepBOM cTeHKU. DAaKTOPBI BO3AECUCTBUS HA Hee. Bo3MoOkHbIE yTH
oOJierdeHnsi PeKUMOB padOTHl TMEpPBOM CTEHKHU. [IpUHIMMHMANbHBIE KOHCTPYKTHBHBIC PEIICHUS.
KoHTakTHBIE U TEIUIOAKKYMYIUpYIOIIHe 1eMeHThl. JluBeprop. OCHOBHBIE 3a1auu M TpeOOBaHUSI.
Tumnbl TUBEPTOPHBIX TIACTHH. ['a30BbIe MUINIEHW, KOHTAKTHBIE YCTPOWCTBA C TBEPAOW paboueid
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MOBEPXHOCTBIO, IUIEHKU JKUIKOTO MeETallja, CTPYMHbIE W KAalelbHbIE 3aBEChl, KalWJUIIPHO-
MOPHUCTBIE CTPYKTyphl. bmanker. @ynknuu Omnankera. TpeOoBanus. Marepuansl OJaHKeTa.
Bo3mosxubie koHpurypanuu. Pacnpenenenue sHepropeiiesieHus B 6ankete. Tputuii B peakTope u
TPUTHEBAsI CUCTEMA..

5. Tennonocumenu ¢ TAP.

5.1. Temnonocurenu B TAP.

TpeboBanmst k TtemmoHocutenssm B TSP. T'azoBeie TermoHocutenu. [lpeumymiecTBa u
HepoctaTku. OcoOeHHoctu U mpoOnembl. Bona mox naenenuem. [IpemmyinecTBa U HEZOCTaTKU.
Kunkue wmeramnsr (JKM). IlpeumymiectBa u Hemoctatku. [Ipobrmema MI'JI-conmpoTuBneHusl.
PacrinaBel coneit. [IpenmymectBa u HemoctaTku. Hekotopsie mpoekTsl O1ankeToB TSP..

6. Tennoobmen HCUOKOMEMANIULECKO20 MENIOHOCUMEIS 8 KaAHALe.

6.1. TermooOMeH XHIKOMETAITTNYECKOTO TETUIOHOCUTES B KaHAJIE.

[loctanoBka 3amaun. OcoOenHoctu TtemiooOMena KM B moOMAX MacCOBBIX — CHIIL
Huddepenunansusie  ypaBHenus MI/[-temnooomena. Kiaccuueckue xondurypamuu MI/I-
TedyeHU. OCOOEHHOCTH HKCIEPUMEHTAJIbHOro uccienoBanus Ttemiooomena XM. IIpoGiema
TEPMUYECKOTO KOHTAKTHOTO CONPOTUBIICHMS. 3OHJOBBIE M3MEPEHUS B JKUJIKUX MeETallax.
['unponuHamuika u TeruioooMer KM B TpyOe 6e3 marauTHOTO mossi. @opmyita Jlaiiona u gpopmyna
OO nmns ternoodbmena JKM. I'mapoaunamuka u tersiooomen KM B TpyOe B MpoOJIOJIBHOM
marHutHoM none. IlonaBnenue TypOyneHtHocTH. CooTHomenue Ppeiima-Xaiizepa. Biusnue
TEPMOTPAaBUTALIMOHHON KOHBeKUMHU. [‘maponunamuka u termnooomen KM B TpyOe B mornepedHoM
MarHuTHOM ToJie. [Ipoduns ckopocTu W BIMsSHUE TPOBOAMMOCTH CTEHOK KaHana. TermnooOMeH B
MOTIEPEYHOM MarHUTHOM mose. ['uaponunamuka u Temnooomed KM B TpyOe B IIJIIOCKOM KaHale
KOMIUIAHAPHOM MAarHUTHOM TioJie. AHAQJIOTHS BIUSHUS TPOJOJILHOIO M KOMILJIAHAPHOTO
MarHUTHOTO TOJIS Ha Te4eHue U TerioooMeH JXKXKM..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 2. CrennapaTopsl;
2. 1. JlazepHblil TEpMOST;
3. 4. JKunkne MeTamisl Kak TerioHocuTenn TAP;
4. 5. PacninaBsl colieit kak Termtonocurenu TSP,
5. 3. Koreun B3pbIBHOIO CropaHusl.

3.4. TeMbl 1a00paTOPHBIX padoT
HE [IPEAYCMOTPEHO
3.5 Koncyabranumn

AyoumopHvie KOHCYAbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoHcynpranuu HampaBleHbl Ha BBIIOTHEHHE pa3lie]loB KypCOBOTO MPOEKTa MO
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYNbTallMM pa30mparoTcs Hauboliee Ba)KHBIE YAaCcTH PACUYETHBIX 3aJaHWil pasjena
"Tenmonocurenu B TAP."

2. KoHcynbTanuu HampaBlIeHbI Ha BBIMIOJIHEHHWE PAa3lelioB KYpCOBOTO TPOEKTa TOJ
PYKOBOJCTBOM HAacTaBHMKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYMIOBBIC
KOHCYNbTallMM pa30mparoTcs Hauboliee BaKHbIE YAaCcTH PACUYETHBIX 3aJaHHWil pasjena
"TenmooOMeH KUIKOMETAUINYECKOTO TEIJIOHOCUTES B KaHae."



[pynnosvie koncysomayuu no pazoenam oucyunaunsl (I'K)

1. OO6cyxnaeHue maTepraiioB 1o kericam pasnena "KonnenryansHbie Bonpockl Y TC"
2. OOcyxIeHne MaTepualioB Mo kelicaM paszzena "du3ndeckue acreKTsl CO3JaHus peaKkTopa-
ToKamMaxka'
OO6cyxneHre MaTepuaioB 1o keiicam pasnena "Termnonocurenu B TAP."
OOcyxneHne MaTephalioB IO Keiicam pazjaena "TermmooOMeH >KHAKOMETALIHYECKOTO
TEIUIOHOCUTEIIS B KaHaie."

HUnousuoyanvrvle koncyromayuy no Kypcosomy npoemy /pabome (MKKII)

How

1. Koncynpranuu npoBoasrcs mo pasgeny "®uznueckue acnekThl CO3/aHUsl peakTopa-

ToKkamaka"

2. Koncynpramuu npoBoasarcs no pasaeny "Hekoropsle Baxkueimue snemenTsl TSP Tuma
TOKamak."

3. Koncynpranuu nposoasrcs no pasaeny "Temonocutenu B TSP."

4. KoHcynbramuu 1npoBoaATcs 1o  pasgeny  "TemiooOMeH  KMIKOMETaNIN4ecKOro
TEIUIOHOCUTENS B KaHaie."

Texywuii konmpons (TK)
1. Koncynpranuu npoBojsarcs no paszaeny "Konnenryanbssie Borpockl Y TC"
2. Koncynpranuu npoBoasrcs no paszaeny "Konuenryansssie Borpocsl YTC"

3. KoHcynbranuu HarpaBJICHbl Ha MOJTYYCHHE WHIUBUIYATHHOTO 3aJaHUS IS BBITOJHCHUS
KOHTPOJIBHBIX MEpPONPUATUH 10 pazneny "duznueckue acrneKkThl CO3[aHus peakTopa-
ToKamaka"

4. KoHCynbTallMM HaIpaBJICHbl HA MOJTYYEHHE WUHIUBUIYATbHOTO 3a/aHUs ISl BBIOJHEHUS
KOHTPOJIBHBIX MEpONpHATHH 1o pazaeny "Hekoropsle BaxkHeimme snemenTsl TAP tuma
TOKamak."

5. Koncynbranuu HampaBieHbl HA MOJYyYCHUE WHAUBUAYATHLHOTO 3aJaHUS /IS BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIpUATUH 10 pazaeny "Tennonocurenu B TAP."

6. KoHcynbranuu HanmpaBlieHbI HA MOJIYYCHUE WHIAWBUIYAIBHOTO 3aJIaHUS JJIS BBITIOJHEHUS
KOHTPOJBHBIX ~ MEponpuaTuid 1o pazgeny "TernooOMeH  IKUAKOMETAIMYECKOTO
TEIJIOHOCUTENS B KaHasie."

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupOBaHHBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Koapl JTUCHUTLIUHEI (B (THI ¥ HAUMEHOBAHUE)
JUCLUIIIINHE
(8 cooTBETCTRHH ¢ pasnenom 1) WH/INKATOPOB | COOTBETCTBMHU C 11.3.1)
1]2]3]4]5]6
3HaTh:
OCHOBHBIE UICTOYHUKHU HAYyYHO-TEXHUYECKON HHTEpBHI0/OCHOBHBIC HICTOYHUKH HAYYHO-
nHpopMmanuu (KypHaibl, caiiTel IHTEpHET) 110 TeXHUYECKON nHpOpMaIuu (GKypHaJIbI, CAUTHI
MPUKJIAIHBIM ITpo0ieMaM co3fanus ycTaHoBoK Ha | MJI-1rk-3 + WuTepHeT) no npuKiIaJHbIM IpodiieMaM CO31aHUs
OCHOBE YIIPaBJISIEMOT0 TEPMOSIIEPHOTO CUHTE3A YCTaHOBOK Ha OCHOBE YIIPaBJISIEMOIO TEPMOSIIEPHOTO
CUHTE3a

ConepxaHue U MAaTEMAaTHYECKOE BbIPAXKEHUE WuTepsbro/Teronocurenu B TSP
3aKOHOMEPHOCTEH MarHUTHOTO ylepKaHH W-1nics +
BBICOKOTEMIIEPATYPHOU IIa3Mbl B TEPMOSIAEPHBIX
YCTpPOMCTBAX
OcHOBHbIE IOHATUS HEUTPOHHOU (HUZUKHU HHTepBbro/BakHelIe aneMeHTsl TSP Trna Tokamak
IIPUMEHUTEIBHO K SCPHBIM PEAKTOpaM U NA-1nk-3 +
TEPMOSIEPHBIM YCTAHOBKaM
3aKOHOMEPHOCTH MPOLIECCOB U METO/BI pacyeTa HHTepBbIO/TIpOLIECCH THAPOIMHAMUKHY U TETNIOOOMEHA
THJIPOAMHAMUKY U TEMJI00OMEHa B YCIIOBHSIX, N-1nk-3 + B YCIJIOBUSIX, XapaKTEPHBIX JJIS1 TEPMOSIIEPHBIX
XapaKTEePHBIX JJIs1 TEPMOSIIEPHBIX PEAKTOPOB peaKTopoB
OCHOBHBIE HICTOYHUKH HAYYHO-TEXHUYECKON WnTepsbro/Teronocureny B TAP
uHpOpMaLKHU O TeII0(YU3NIECKHX CBONCTBAaX WT-Lics +
KOHCTPYKLIMOHHBIX MaT€pHaJIOB U
TEIJIOHOCUTEIIEN
Ymersb:
OCYILIECTBIIATh IIOUCK U aHAIIU3UPOBATh HAYYHO- HHTEepBBI0/OCHOBHBIE HCTOYHUKH HAyYHO-
TEXHUUYECKYIO0 HH(OPMAIIMIO U BEIOUPAThH TEXHUUYECKON HHPopMaIuu (KypHaJbl, CallThl
HE00XO0IMMBbIE MaTepHaJIbl B CIIEUAIBHOM N-2nk-3 + WHTepHeT) no npuKiIaJHbIM IpolieMaM Co3aHus
JUTepaType, HAy4YHbIX KypHaJIax U B CETU YCTaHOBOK Ha OCHOBE YIIPABJIIEMOTO TEPMOSIIEPHOTO
WuTepHer CUHTE3a
OO60CHOBBIBATH BBIOOP TETNIOHOCHUTEIICH 1 N-21k-3 + WuTtepBrio/Tennonocurenu B TSP
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KOHCTPYKLIMOHHBIX MaT€PHAIIOB JIJIs
M3TOTOBJICHHUS] OCHOBHBIX 3JIEMEHTOB
TEPMOSIEPHBIX PEAKTOPOB

PaccuuTsiBaTh KO3((OUIIUEHTHI TEIIOOTAAYH MTPH
TEUCHHUHU PA3IMYHBIX TEIUIOHOCUTEIICH B YCIOBUAX
TEPMOSIEPHOTO PEaKTOpa

N-2nk-3

WuTepBbio/pu3nyeckre acreKThl CO3AaHus peakTopa-
TOKaMaKa

[TpoBoauTh aHanu3 UHGOPMAITUU O HOBBIX
KOHIICTIIHSAX YIPABISIEMOTO TEPMOSIEPHOTO
CHUHTE3a, TEXHOJOTHSIX U3TOTOBICHUS U
9KCIUTyaTallid OCHOBHBIX 3JIEMEHTOB
TEPMOSJICPHBIX YCTAHOBOK

N/-2nk-3

HHTepBbIO/OCHOBHBIC KOHIIENITYalIbHBIE BOTIPOchl Y TC

CamocrosTenbHO pa3dupaThCs B HOPMATUBHBIX
METOAMKAX pacueTa U MPUMEHSATh UX JIJIS PEIICHUS
[OCTaBJICHHO 3a1a4yn

N/-2nk-3

WuTepBrio/Baxuenmme eMenTsl TSP Tima Tokamak
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [IpoBepka 3ananus
1. Baxkneitmue s3nemenTsl TAP Tuna Ttokamak (MHTEpBHIO)
2. OCHOBHbIE HCTOYHMKH HAyYHO-TEXHUYECKOW NHpOpMaLuu ()KypHasbl, caiiTel IHTEpHET) 10
NPUKJIAJIHBIM TPOOJIeMaM CO3/IaHMs YCTAHOBOK Ha OCHOBE YIPABIISIEMOTO TEPMOSIICPHOTO
cunresa (MHTepBbhIO)
3. ocHOBHBIE KOHLenTyanbHble Bonpockl Y TC (MHTEpBBIO)
4. mpouecchbl TMIPOAMHAMUKY U TEINIOOOMEHA B YCIIOBUSX, XapaKTEPHbBIX JJIS1 TEPMOSACPHBIX
peakropoB (MHTEpBBIO)
5. rermonocurenu B TSP (MHTEpBEIO)
6. ¢pu3nueckre aceKThl co3aaHus peakropa-Tokamaka (MHTepBbIO)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IIPUIIOKCHUEM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp Ne3)
Hcnonb3oBaHne TONBKO MPOMEKYTOUYHOM aTTecTalnu

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. 18-1 MexnynapogHast KOH(pepeHIHs "IIeKTpOMarHuTHOE Tojie U Martepuaibl” /MockBa-
@upcanoBka, 19-21 Hos6ps, 2010 = XVIII International Conference. Electromagnetic field and
materials : Cexusa MexayHapoaHoU KOHPEpeHINH "DIeKTPOMarHuTHOE MOJIe U MaTepuaisl" B
M3BU (TY) / Mock. snepr. un-t (MOU TY) . — M. : INTIAHTH, 2010 . — 453 c;

2."07.00.10 - UcTopust HAyKH U TEXHUKU: COOPHHK IPOTPaMM OCHOBHOM PO eCCHOHATEHON
00pa3oBaTebHON MPOTrPaMMBbI ITOCIEBY30BCKOT0 NMPOo(hecCHOHaIbHOT0 00pa30BaHus (aCHPaHTYpa)
no HayuyHo# cnieruanbHoCcTH 07.00.10 «McTopust Hayku U TeXHUKWY, oTpaciu Hayku: 07.00.00
«HcToprueckue Hayku U apxeosnorus»", M3narensctBo: "KemepoBckuii rocyjapcTBEHHBIH
yHHBepcuTeT KynbTyphl U uckycctB (KemI'YKI)", Kemeposo, 2012 - (306 c.)
https://biblioclub.ru/index.php?page=book&id=274204.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office / Poccuiickuii makeT o(puCHBIX IPOrpamMM.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIC 0a3bl JaHHBIX U HH(POPMAILIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. Hayunas 31ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. Baza nannbIX )KypHaJioB u3nareiancTBa Elsevier - https://www.sciencedirect.com/
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3. DaeKTpoHHBIE pecypchbl H3aaTebeTBa Springer - https://link.springer.com/

4. dnexkTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

5. OdunuanbHbIi caiT MUHHCTEpPCTBA HAYKH M BbIcIIero oopasosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HaHMEHOBaHHe
Y4eOHbIC ayAUTOPUH IS T-408, YuebHnas CTOJI TIPENOIaBaTelIs, CTOJI YYCOHBIH, CTYII,
MIPOBEICHUS JICKITMOHHBIX ayIUTOPUS mKad, KOMIOBIOTEPHAS CETh C BBIXOJIOM B

3aHATHUH U TEKyIIEro
KOHTPOJIS

HuTepHeT, MyJIbTUMEIUINHBIN TPOCKTOP,
JIOCKa MapKepHasi, KOMIIbIOTEP
MIePCOHAJIbHBIN

Y4eOHbIe ayAUTOPHH TS
MIPOBEJICHUS TPAKTHYECKUX
3aasatuii, KP u KII

T-408, YueOnas
ayJIUTOpUs

CTOJI IIPETIoIaBaTeNsl, CTON Y4eOHBIH, CTYI,
mKad, KOMIbIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,

JI0OCKa MapKepHasi, KOMIIbIOTED
MIEPCOHAJIbHBIN

YuebHble ayIUTOPUH IS
IIPOBEICHUS
MIPOMEXKYTOUHOU
aTTecTaluu

T-408, YucOnas
ayTUTOpUS

CTOJI MPEro/iaBaTesi, CTON y4eOHbIH, CTYII,
mKad), KOMITBIOTEPHAs CETh C BEIXOJOM B
WNHuTtepHeT, MyIbTUMEIUUHBINA TPOESKTOP,

JIOCKa MapKepHasi, KOMIIbIOTEP
TIEPCOHAIBHBIN

ITomemnienus miis
CaMOCTOSATEIIbHON PabOThI

T-412, YucOuas
nabopaTopus
BBIYHCIIMTCIIHHOM
TEXHHKHU

CTOJI TIPETIoIaBaTeNsl, CTON YUeOHBIH, CTYI,
KOMITbIOTEPHAs! CETh C BBIXOJOM B
HuTepHet, nocka MapKepHasi, KOMIbIOTED
TIEPCOHAIBHBIN

ITomemnienus miis
KOHCYJIbTUPOBaHUs

T-205, YucOuas
ayJIUTOpUs

CTOJI TIPETIoIaBaTeNsl, CTON YYeOHBIH, CTYII,
mkad, 10cKka MapKepHas

HOMeHICHI/Ifl AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTapPS

T-213, ITogcoOHOE
MTOMEILICHUE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Ternoduznyeckre mpoOIEMbl TEPMOSACPHBIX PEAKTOPOB

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4
KM-5
KM-6

OCHOBHbBIE HCTOUYHUKH HAyYHO-TEXHUYECKON HHpopMauu (KypHaibl, cailTel UHTEpHET) 1O
NPUKIIAJHBIM TPOOJIeMaM CO3/IaHMs YCTAHOBOK Ha OCHOBE YIPABIISIEMOTO TEPMOSICPHOTO
cunresa (MHTEepBHIO)

IPOIIECCHl THIPOAMHAMUKY M TETNIOOOMEHA B YCIOBHSIX, XapaKTEPHBIX JJIS1 TEPMOS ICPHBIX
peaktopoB (MHTEpBBHIO)

OCHOBHbIE KoHLenTyanbHble Bonpockl Y TC (MHTepBbIO)

dbuznyecKue acmeKkTsl Co3/1aHus peakTopa-Tokamaka (MHTepBbIo)

BakHenue aeMeHTsl TAP tTuna rokamak (MuTEpBBIO)

tertoHocutenu B TSP (MHTEpBHIO)

Bujx npome:xyTo4HOI aTTecTalnu — 3a4€T C OLIEHKOM.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM-

Pa3 CJI JUCIHUITJINHBI KM 1 2 3 4 5 6

S en Henenst 10 | 11 | 12 | 13 | 14 | 15
KM:

I[OCTI/I)KGHI/IH nu HpO6JICMBI HCIIOJIB30BaHUA

1 SHEPTUU TEPMOSICPHOTO CHHTE3a. TepMHUHBI U
OTpeieNIeHusl.
JlocTkeHus ¥ IpoOIeMbl HCITOJTb30BAHHS
11 SHEPIUU TEPMOSTEPHOrO CUHTE3a. TepMUHBI U + +
OIpeIeNICHUsI.
2 Konnenryansnsie Bonpocs! Y TC
2.1 Konuenryansnsie Bonpocs! Y TC + +
3 Ou3nyuecKue acreKThl CO3IaHMs peaKTopa-
TOKamaka
31 Ou3nyuecKue acreKThl CO3IaHMs peaKTopa- + +
' TOKaMaka
4 HexoTopsle BaxxkHenmme sneMentsl TAP thna
TOKaMaK.
41 Hekoropsle BaxkHelnmue anemenTs! TP tuna +
' TOKaMax.
5 Tennonocurenu B TAP.
5.1 Tennonocurenu B TAP. +
6 TennooOMeH XKUAKOMETATUTMYECKOTO
TETUTOHOCHUTEJIS] B KaHAJIE.
6.1 TennooOMeH XKUAKOMETATUTUYECKOTO +

TCIIJIOHOCHUTEIIA B KaHAJIC.
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Bec KM, %: | 20 | 20 | 20 | 20 | 10 | 10 |
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