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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

He.m: OCBOCHMS AUCHUIIJIMHBI.

HU3YUYCHUC KOHCTPYKIUHU, MCTONOB YACpKAHHUA W HaArpcBa

BBICOKOTCMHepaTypHOﬁ I1J1a3MBI, croco0oB peuicHuA (bPISI/IKO-TeXHI/I‘ICCKI/IX U HHIKXCHCPHBIX np06neM

COBpPCMCHHBIX TEPMOAACPHBIX YCTAHOBOK C MArHMTHBIM YJICPKAHUCM

IUIa3Mbl THUIIA TOKaMaK KakK

IIPOTOTUIIOB SHEPICTHYCCKOT'O TCPMOAACPHOI'O SKCIICPUMEHTAJIBHOI'O pE€aKTOPa

33[[3‘11/1 AUCHHUIIIMHBI

- I3YUCHUEC KOHCTPYKIIUH COBPEMEHHBIX TCPMOAJACPHBIX YCTAHOBOK C MAalrHUTHBIM YACPKAHUCM

I1J1a3MBbI THIIA TOKaMak,

- OCBOCHHE TCXHOJOITHYECCKHX IIPOUECCOB IIPH SKCILTyaTallu COBPEMEHHBIX TCPMOSAACPHBIX

YCTAaHOBOK C MArHUTHBIM YACPIKAHUCM I1JIa3MbI TUIIA TOKAMAK;

- IpUOOpETEHNE HABBIKOB IIPUHATUS TEXHUYECKUX PElIeHUH PU3UKO-TEXHUYECKUX U
MH)XEHEPHBIX IPOOJIEM COBPEMEHHBIX TEPMOSIIEPHBIX YCTAHOBOK THIIA TOKAMAK;

- U3yYEHHUE PEAIU3YEMBIX IIPOCKTOB TEPMOSIEPHBIX IKCIIEPUMEHTAIIBHBIX PEAKTOPOB HA OCHOBE
TOKAaMaKa U METOJIOB UX MPOEKTUPOBAHNU;

- IpUOOpETEeHNE HaBbIKOB IPUHATUS U 000CHOBAHUS TEXHUUECKUX PELICHUN IpU
IIPOEKTUPOBAHUU U 3KCIUTYaTallUHA CUCTEM TEPMOSIAEPHOIO KCIEPUMEHTAIBHOTO PEAKTOpPa HA OCHOBE

TOKaMaka..

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

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-1 I'oToB aHaIM3upOBaThH
Y MOJICJIUPOBATH
TEXHOJIOTHYECKHE
IIPOLIECCHI, UCTIOIb3YyEMbIE B
aTOMHOM 3HEpreTHKe,
TEPMOSIICPHBIX
HCCJIEI0BAHMSIX,
MJIa3MEHHBIX YCTaHOBKaX

NJ1-2nk-1 Bnageer cmocobamu
penieHus pu3mnKo-
TEXHUYECKUX U MHKCHEPHBIX
po0JIeM COBPEMEHHBIX
TEPMOSIIEPHBIX YCTAHOBOK C
MarHUTHBIM yICpKaHHEM
TJ1a3Mbl THTIA TOKaMaK Kak
MIPOTOTHIIOB YHEPTETHUECKOTO
TEPMOSIEPHOTO
AKCIIEPUMEHTAIHLHOTO
peakTopa

3HATh!
- KOHCTPYKILIUU COBPEMEHHBIX
TEPMOSJIEPHBIX YCTAHOBOK C MAarHUTHBIM
yliep>KaHHEeM IUIa3Mbl TUIIA TOKAMaK;

- TEXHOJIOTUYECKHUE PEKUMBbI
DKCILTyaTal[il COBPEMEHHBIX
TEPMOSIEPHBIX YCTAHOBOK THIIa TOKaMaK;
- (PU3UKO-TEeXHUYECKHE U MHKEHEPHBIE
pOo0JIEMbI COBPEMEHHBIX TEPMOSIEPHBIX
YCTAHOBOK THIIa TOKaMak;

- METO/IbI IPOEKTUPOBAHUS TEPMOSAECPHBIX
HKCIEPUMEHTAIIBHBIX PEAKTOPOB Ha
OCHOBE TOKaMaKa;

- KOHCTPYKIIMH PEATTM3YEMBIX IIPOEKTOB
TEPMOSIEPHBIX IKCIIEPUMEHTATIBHBIX
pEAKTOpOB.

YMETh:

- BBINIOJIHATh PACYEThl KOJIMYECTBEHHBIX
XapaKTePUCTUK PEKUMOB yJIepKaHUS
IJ1a3MBbl B TEPMOSIZIEPHBIX YCTAaHOBKAX
TUIIA TOKaMaK;

- IPUHUMATh 0OOCHOBaHHbIE TEXHUYECKHE
pelLIeHHs IPU MPOSKTUPOBAHUU U
AKCILTyaTal[ii CUCTEM TEPMOSAEPHOTO
AKCIIEPUMEHTAJIBLHOIO PEAKTOpPa HAa OCHOBE
TOKaMaKa.




2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluctumimHa OTHOCUTCS K OCHOBHOW MpOo(ecCHOHANBHOW 00pa3oBaTeNbHON IMporpaMme
[TpuknagHas ¢u3KMKa 1miIa3Mbl U yIOpaBisieMblid TepMosiiepHbiii cunte3 (manee — OIIOII), nanpaBieHus
nonroroBku 14.04.01 Slnepnas osHepretka u TeIUIOQU3HMKA, YpPOBEHb O0Opa30BaHUS: BBICIICE
o0Opa3oBaHue - MarucTparypa.

TpeGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh JluciuiuinHa 6a3upyeTcs Ha ypoBHE 3HaHUH OakanaBpuaTa Hanpasienus 14.03.01 SAnepnas
SHEPTeTHKa U TeIo(pHU3nKa

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOANMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBATH(PUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

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

Paznenbl/Tembl § 5| & X
Ne JUCTIATUTHHBL/ (pOpMBI g 2| 8 OHTaKTHaA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Tokamaku Kak 16 1 4 - 2 - - - - - 10 - Iloozomoeka pacuemuo-zpapuueckozo
MIPaKTHYECKNE 3adanua: B pamkax pacdeTHO-TpadHIECKOTO
yCTpOWCTBa 3a7aHUsI BBITIOTHACTCS YEPTEK KOHCTPYKIIHH.
YIIPaBISIEMOTO J1J1s1 BBITIOJTHEHUS! YePTEXKEN BBITOHSIIOTCS
TEPMOSAECPHOTO IIpeABapUTEIbHBIC PACUEThl OCHOBHBIX
cuHTe3a. TepMuHsl U IIOKa3aresel, KOTOpbIe YKa3bIBaIOTCS Ha
onpeJesIeHUs! yepTeke. 3ajaHue BBIIOIHAETCS
11 Tokamaku kKak 16 4 - 2 - - - - - 10 - WHIUBUAYAIBHO TIO BapUAHTaM.
MPaKTHYECKUE IlodzomogKa K meKkyuiemy KOHmMpOio:
yCTpoiicTBa IToBTOpenne maTepuana mno paszaeny "Tokamaxku
YIPaBISIEMOTO KaK IPaKTUYEeCKUE YCTPOUCTBA YIPABISIEMOTO
TEPMOSAEPHOTO TEPMOSIZIEPHOTO CHHTE3a. TepMHUHBI U
cuHTe3a. TepMuHbI U onpeneneHus"”
onpeaeseHus 1lo020mo6Ka K ayOumopHovim 3aHAMUAM:

[IpopaboTka neKIm

Ilod2omoeka domauinezo 3adanusn:
IToxroToBka OMAaINIHETO 3aJaHUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIIAETCA CTYICHTAM I10 U3Y4YEHHOMY B pasjiene
"TokaMaku Kak MPaKTHIECKUE YCTPOHUCTBA
YIPaBIIEMOTO TEPMOSIIEPHOTO CHHTE3A.
TepMuHs! 1 onpeneneHus" MaTepuany.
JIONOTHUTENBEHO CTYIeHTY HE00X0IMMO
N3Y4YUTH JIUTEPATYpPy U pa3odparh NpUMeEpsI
BBITIOJTHEHHS OA00HBIX 3aianuil. [IpoBepka
JIOMAIIIHETO 33/1aHusl IPOBOAUTCS MO
IIPE/ICTaBICHHBIM THICEMEHHBIM paboTam.
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I10020mo6Ka K npaKmuueckum 3auAMuAM:
Wzyuenne matepuana mo pa3geny "Tokamaku
KaK [IPaKTUYECKHE YCTPOICTBA yIIPaBIAEMOro
TEPMOSAEPHOTO cuHTE3a. TepMUHBI U
onpeneneHus" NoAroToBKa K BRIOJHEHUIO
3aJaHUi Ha MPAKTUYECKUX 3aHATUIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"TokaMaky KakK IpaKTHUECKUE YCTPOUCTBA
YIPaBISIEMOTO TEPMOSIIEPHOTO CHHTE3A.
TepmuHb! 1 onpeneneHus”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], ro. 3, cTp. 53-74

[2], m.1-6, cTp.1-47

[3], rn.1-3, cTp. 1-64

Co3naHue MarHUTHOM
KoH(pUrypauuu
TOKaMaka

16

10

2.1

Co3naHne MarHUTHOH
KOH(pUTypaIuu
TOKamaka

16

10

Ilodzomogka pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3a1aHusl BBITIOJHSAETCS YE€PTEK KOHCTPYKIIHH.
J171s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBIOIHICTCS
WHIWBUIYAIBEHO IO BapHaHTaAM.

Ilo020mo6Ka K meKyuiemy KOHmpoJio:
[ToBTOpenune marepuana no pasaeny "Coznanue
MarHuTHO#M KoHQUrypaium Tokamaka"
Ilo0zomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTka jgeKuu

Iloozomogka domauinezo 3adanua:
[MoaroroBka goMallHero 3aiaHus HaIlpaBiIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccnoHABHBIX 3a/1a4. JlomaiHee 3a1aHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"Co3anne MarHUTHOH KOH(QUTYpaun
ToKamaka" mMarepuany. JloNOIHUTENBHO
CTY/IEHTY HEOOXOANMO M3YUHTh JIUTEPATypy U
pa3o0parh npUMepbl BHIIOIHEHHUS TOJOOHBIX
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3anaHuil. [IpoBepka JoMalIHEro 3aJaHust
MIPOBOANTCSA TIO NPECTaBICHHBIM THChbMEHHBIM
paboram.

Ilo020mogKa K KOHMPOILHOU padome:
W3zy4yenune marepuaios 1o paszzaeny Co3naHue
MarHUTHOH KOH(QHUIypaluu Tokamaka u
MOJIrOTOBKA K KOHTPOJIbHOU paboTe
Ilo020mo6Ka K npaKkmu4eckum 3auamuam:
Wzyuenne matepuana mo paszgeny "Coznanne
MarHUTHOHM KOH(UTypaIiu TokamMaka"
MOZTOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPaKTHYECKNX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"Co3aHne MarHUTHOW KOH(UTYpaIiuu

TOoKamaka"
H3yuenue mamepuanog 1umepamypHyLx
UCHMOYHUKOG:
[1], r. 1 eTp.5-21
[3], tm. 1-4, cTp. 3-71
HeycroitunBocTu 20 6 - 2 - - - - - 12 - Ilo0zomoeka K meKyuiemy KOHmMPOJiio:
IUIa3MBI B TOKAMaKe [ToBTOpEHNE MaTepuaa 1o pasaery
HeycroitunBocTn 20 6 - 2 - - - - - 12 - "HeycToitunBOCTH MI1a3MBl B TOKaMake"
IUIa3MBI B TOKAMaKe Ilo0z0mogKa K ayoumopHsim 3auamuam:

[IpopaboTka IeKIm

Iloozomoska domauine2o 3a0anus:
[ToaroTroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHanbHbIX 3a1a4. JloMalHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YYEHHOMY B pasjelie
"HeycToifunBOoCTH T1a3MBI B TOKaMake"
MaTepuainy. JJOmoHUTETbHO CTYICHTY
HEO0XOIUMO U3YyYUTh JUTEPATYPY U pa3o0parth
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHA.
[IpoBepka goMaIIHETO 3aJaHHs IPOBOTUTCS IO
MPEeCTaBICHHBIM TUCEMEHHBIM pa0boTaM.
Iloozomoska K KOHmMPOLHOU pabome:
M3yueHne MatepuasnoB 1o pazieny




HeycroiiunBocTy mi1a3Mbl B TOKaMake 1
MOJITOTOBKA K KOHTPOJIBHOI pabote
Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuana 1o pasaeiy
"HeycToitunBocTH ma3Mel B TokaMmake"
MOJIrOTOBKA K BBIMOJIHEHUIO 3aJaHUH Ha
MIPAKTUYECKUX 3aHATUIX
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"HeycroitunBocTu mia3msl B Tokamake"
Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpadyUIecKoro
3a[JaHHs BRITIOJTHACTCS YePTEK KOHCTPYKITHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
IIpeIBapUTeIbHBIC pacueThl OCHOBHBIX
Iokasartesel, KOTopble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOIHACTCS
HMHAMBUIYaJIBHO MO BapHaHTaM.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], t. L. cTp. 4-19

[3], r1. 6,7, cTp. 54-78
[4], Tn. 1-4, cTp. 3-65
[5], r. 12, cTp. 265-299

Tepmouzomnsus
IUIa3MEI B
AKCIIEPUMEHTATBHBIX

TOKaMaKax-peakTopax.

Cketimuaru UTOP

22

12

4.1

TepMouzonsuus
IJIa3MBbI B
OKCIICPUMEHTAJIbHBIX

TOKaMaKax-peaKTopax.

Cketimuaru UTOP

22

12

Ilo0zo0moeKka K npakmuueckum 3anamusam:
N3yueHnue marepuana no pasaeny
"TepMOU30ISIIHUS T7Ia3MbI B
JKCIIEPUMEHTAIHLHBIX TOKaMaKaX-peakTopax.
Ckernmuarn UTOP" moarorosBka K BEITTOIHEHHIO
3a/laHui Ha MMPAKTUIECKUX 3aHATUIX
Iloozomoska K mekywiemy KOHMpPOJIO:
[ToBTOpEHUE MaTepuaa no pasaeny
"TepMOU30ISILUS IIIa3MBbl B
9KCIEPUMEHTAILHBIX TOKaMaKaX-peakTopax.
Ckenmuarn UTOP"

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B pamMkax pacueTHO-rpadyuIecKoro
3aJ1aHus BBITIOITHSIETCS YePTEX KOHCTPYKITHH.
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J71s1 BBITIOJTHEHUS YE€PTEKEN BBIIOIHIIOTCS
MIpeaBapUTEIbHBIC PACUETHl OCHOBHBIX
rmokazareJsieid, KOTOphIe YKa3hIBAIOTCS Ha
YepTeke. 3aJaHue BBIMOTHICTCS
WH/IUBUYAILHO MO BapHAHTAM.
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITOJTHEHUS 33JJaHUH TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9d BBITIOJTHEHUS Tab0paTOpHOH paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
pazzene "TepMoun3osALUs IIa3MBbl B
9KCIEPUMCHTAIEHBIX TOKaMaKaX-peakTopax.
Cxkeununaru UTOP" marepuany.
Ilodz0moeKa K ayOunopHovim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe jJab. paboTh
Ilod20moeKa K KORMPOIbHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
TepMounzonsauus naa3Msl B
AKCIEPUMCHTAIEHBIX TOKaMaKaX-peakTopax.
Cketinmuuaru UTOP u nmoaroroska k
KOHTPOJBHOI paboTte
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
"TepMOU30ISIIHUS T7Ia3MbI B
9KCIEPUMEHTAILHBIX TOKAaMaKax-peakTopax.
Cxkeiinuaru UTOP"
H3yuenue mamepuanog 1umepamypHsix
UCMOYHUKOB:
[2], m. 6, cTp. 64-79
[3], rm. 1-3, cTp. 3-48
[4], tn. 1-4, cTp. 4-54

[Ipob6membr
B3aUMOJICHCTBUS
IUTa3MEI CO CTEHKOU B
TEPMOSIICPHOM
peakTope-ToKamake

24

12

Camocmoamenbhoe uzyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
"[Ipo6reMbl B3aNMOACHCTBHS TUIA3MEI CO
CTEHKOH B TEPMOSIEPHOM peakTope-Tokamake'
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[Ipobmembr 24 6 4 2 - - - - - 12 - Iloozomoeka peghepama: B pamkax

B3aUMO/ICHCTBUS pedepaTHBHON YacTH CTYJEHTY HEOOXO UM
IJ1a3MbI CO CTEHKOU B MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB T10

TEePMOSIIEPHOM BBIOpAaHHOW TeMe, KOMIUIEKCHO OCBETUTD
peaxkTope-ToKkaMake BOIIPOC B COOTBETCTBHU C TEMOH pedepara,

MOJATOTOBUTH NPE3SHTALMIO JUIS BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyICHTY
MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
I10020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenne matepuana mo pasaeny "IIpoGiemsl
B3aUMO/ICHCTBUS IUTA3MBI CO CTCHKOH B
TEPMOSZIEPHOM peaKTope-Tokamake"
MOZTOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPaKTUYCCKUX 3aHATHUAX

Iloozomogka doknada, gblcmynieHuA:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4CHUEM
pa3/iesioB AUCIMIUIMHBI U CAMOCTOSTEIbHBIM
TIOUCKOM MaTe€pHralioB AJid paCKpPbITUA TEMbL
JIOKJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
MIPE/CTABILIIOTCS B SJICKTPOHHOM BHAE WIIH B
(opmMe pacriedaTaHHbIX IPE3EHTALNOHHBIX
CIIAUI0B.

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMalHero 3a1aHNS HAIIPpaBIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHaNbHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"IIpo6nemMbl B3aNMOAEHCTBHSA IIa3MBbI CO
CTEHKOH B TEPMOSIEPHOM peakTope-Tokamake"
Marepuainy. JJONOJHUTENIBHO CTYACHTY
HE0OX0MMO M3YYHUTh JINTEPaTypy U pazodpaTh
IIPUMEPHI BHIITOJHEHUSI MOJOOHBIX 3a1aHHMH.
[TpoBepka goMamIHero 3agaHus MPOBOANTCS 110
NIPE/ICTaBICHHBIM TUCEMEHHBIM padoTaMm.
Ilod20mogKa K ayOumopHvim 3aHAMUAM:
ITpopaboTka JeKunH, BBIOJIHEHHE U
MOJITOTOBKA K 3aImuTe J1ab. paboTsl
Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHNe MaTepuaia 1no pasjaeny
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"IIpo6emMbl B3aNMOAEHCTBHSA TIa3MEI CO
CTEHKOH B TEPMOSIEPHOM peakTope-TokaMmake"
Ilodzomoska pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayeCcKOro
3aJ1aHusI BBITIOJHSCTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS YePTEKEH BBITOJTHSFOTCS
Ipe/IBapUTEIIbHBIC pacyeThl OCHOBHBIX
roKazaTesieli, KOTOpble YKa3bIBalOTCsl Ha
gepTexke. 3aJaHne BBIOIHICTCS
WHAWBUIYAIBHO IO BapHAHTAM.
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1aud BBITIOJTHEHUS Tab0opaTOpHOH paboTEHI, a
TaK K€ U3Y4YUTH BOIIPOCHI BAPUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszzene "IIpo0ieMbl B3aUMOICHCTBUS TIA3MbI
CO CTEHKOH B TEPMOSIIEPHOM peaKkTope-
TOKaMake' maTepuainy.
H3yuenue mamepuanos 1umepamypusix
UCHOYHUKOB:

[1], tm. 1-3, cTp. 4-36

[2], m. 1-7, cTp. 2-67

[3], t. 5, cTp. 72-92

HnxenepHeie
IPOOIEeMBI
CTallMOHAPHOT O
TOKaMaKa-peakTopa.
Tokamak-peakTop Kak
TEPMOSIIEPHBII
HUCTOYHUK HEUTPOHOB

22

12

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNe MaTepuaa Mo paszaery
"NmxeHepHbIe IPOOIEMBI CTAIIMOHAPHOTO
TOKaMakKa-peakropa. Tokamak-peakTop Kak
TEPMOSICPHBIH HCTOYHUK HEUTPOHOB"
Ilooz0mogka pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro

6.1

WuxeHepHsle
poOIeMbI
CTallMOHAPHOT O
TOKaMaKa-peaKkTopa.
Toxamak-peakTop Kak
TEPMOSAECPHBII
UCTOYHUK HEWTPOHOB

22

12

3aJaHUs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J1J1s BBITIOJTHEHUST YePTEIKEH BBITTOIHSIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
WH/IUBUIYAIBEHO 10 BapHAHTAM.

Iloozomogka Kk nadopamopnoii pavome: JIns
BBITIOJTHEH M 33/IaHUH 110 TabopaTopHOi paboTte
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HEOOXOANMO MPEIBAPUTEIBHO U3YIUTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOi paboTEHI, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paznene "MHxeHepHbIe TPOOIIEMbI
CTallMOHAPHOT O TOKaMaka-peakropa. Tokamak-
peaKkTop Kak TepMOsIIEpHBIIl HCTOUHHUK
HEHUTpOHOB" MaTepuany.

Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
ITpopaboTka IeKInH, BEIOTHEHHUE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Ilodzomoeka domauinezo 3adanusn:
[ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIaCTCA CTYICHTaM 10 U3Y4EHHOMY B pasjee
"HHKxeHepHble Tpo0IeMbl CTAIIMOHAPHOTO
TOKaMaka-peakropa. TokaMak-peakTop Kak
TEePMOSACPHBIM UCTOYHUK HEUTPOHOB"
Marepuainy. JlOmOJIHUTENBHO CTYACHTY
HEOOXONMO M3Y4HUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BHITTOJHEHUSI OJJOOHBIX 3aaHHUMH.
ITpoBepka goMamnIHero 3agaHus MPOBOANTCS 110
MIPE/ICTaBICHHBIM TUCEMEHHBIM paboTam.
Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YIiyOJIeHHBIM H3y4eHHUEM
Pa3aenoB AUCHUIUIMHBI B CAMOCTOSTEIbHBIM
MTOMCKOM MaTepHAJIOB IS PACKPBITHS TEMBI
JIoksaga. Matepualsl BBITOTHEHHOH paboThI
MIPECTABIIIOTCA B JICKTPOHHOM BHJIE WK B
(dopMe pacriedyaTaHHbIX PE3EHTAHOHHBIX
CIIAUI0B.

Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana 1o pasaeny
"HHkeHepHbIe Mpo0IeMBbl CTallMOHAPHOTO
TOKaMaka-peakTopa. TokaMak-peakTop Kak
TEPMOSAEPHBIM UCTOUHUK HEUTPOHOB"
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MPaKTHYECKUX 3aHITUSIX

Camocmoamenvroe usyueHue
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meopemuueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"HHxeHepHble Mpo0IeMbl CTallMOHAPHOTO
TOKaMaka-peakTopa. TokaMak-peakTop Kak
TEPMOSIICPHBIH HCTOYHUK HEHTPOHOB"
Iloozomogxa pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJIECHTY HEOOXO UM
MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeME, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH NPE3CHTAINIO IS BBICTYIIICHUS
IO pe3yabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MPE/AIaraloTCsl CIEAYIONIIE BAPUAHTHI:
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], m. 6-9, cTp. 54-85

7 ITpumecu B miazme 24 12 IlodzomogKa K neKyuiemy KOHmMpOoio:
YCTaHOBOK IToBTOpenne matepuana no pasaeny "lIpumecu
YIIPaBISIEMOTO B ITa3Me YCTaHOBOK YIPAaBIAEMOr0
TEPMOSIICPHOTO TEPMOSIICPHOTO CHHTE3a: HCTOYHUKH U
CHHTE32: HCTOYHUKH H OCHOBHBIE MOCIIENCTBU"
OCHOBHBbIE MTOCIIEACTBHS Ioozomoexa pacuemno-zpaguueckozo
7.1 [Iprmecu B mia3me 24 12 3adanua: B pamkax pacyeTHO-TpadHIECKOTO

YCTaHOBOK
YIIPaBISIEMOTO
TEpMOSAEPHOTO

CHHTE3a: UCTOYHUKHU U

OCHOBHBIE ITOCIIEICTBUS

3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOJTHEHUS. YePTEIKEH BBITIOTHSIIOTCS
MpeBapUTEIbHBIC PACUEThl OCHOBHBIX
rmokasareJsieil, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
HHUBUYAIBHO [0 BAPHAHTAM.

Iloozomoeka Kk 1adopamopnoii pavome: JIns
BBIMOJIHEH U 33 JaHUI 110 JTA00paTOpHO padboTe
HEO0XOIUMO TPEABAPUTEIHFHO U3YYUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JTA00paTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pazzgene "lIpumecu B muasmMe yCTaHOBOK
YIPaBJISIEMOTO TEPMOSIICPHOTO CHHTE3A:
VMCTOYHUKU Y OCHOBHBIE TIOCIIEACTBHS"
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MaTepHany.
Iloozomoska K ayoumopHvim 3aHAMUAM.
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
IloozomosKka K npaKkmuueckum 3aHamusim:
Uzyuenue matepuana mo pasaeny "[Ipumecu B
IUTa3Me YCTAaHOBOK YIPABIISIEMOTO
TEPMOSICPHOTO CUHTE3a: UCTOYHUKH U
OCHOBHBIE TTOCJIEACTBHUS" TTOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"[IpuMecH B Tu1a3Me YCTAaHOBOK YIPaBISIEMOT0O
TEPMOSICPHOTO CUHTE3a: UCTOYHUKH U
OCHOBHBIE IOCIEACTBH"
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[2], m. 2-8, cTp. 24-89

[3], r. 5, cTp. 76-89

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 40 8 16 0.5 80 335
Hroro 3a cemecTp 180.0 40 8 16 2 - 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIbTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Toxamaku Kax npakmuieckue yCmpoucmed Ynpasiaemoeo mepmoso0epHo20 cunmesd.
Tepmunvl u onpedenenus

1.1. Tokamaku Kak MpakTHYECKHE YCTPOUCTBA YIPABIISIEMOIO TEPMOSIAEPHOIO CUHTE3A.
TepMuHBI U onIpeeeHus

TokaMakum Kak NPAKTUYECKHE YCTPOMCTBA YIPABISEMOIO SIAEPHOrO CHUHTE3a. TE€pMUHBI U
ompezeneHus. TopowaanbHBIA JApeiid, BpamarenbHoe mnpeoOpa3oBaHUe, 3amac YCTOWYMBOCTH,
MarHuTHbIE U Jperi(oBbIe MTOBEPXHOCTH.

2. Cozoanue mazHumuou Kkouusypauuu moxkamaxa

2.1. Co3manne MarHuTHOM KOH(UTYpaIllud TOKaMaKa

Coznmanue MarHUTHOM KoHpurypamuu Tokamaka. PaBHoBecme mo Z u R. VYiununenwe.
Husepropubie koHpurypanuu. I[Ipenenmo OGera TokoBOMy. 3amepTbie W MPOJETHHIE YACTHIIBI.
Heoknaccuueckne mnorepu. OOmacTH yCTOWYMBOCTH TIO TMAapaMeTpy CTOJIKHOBUTEIHLHOCTH.
Heoxknaccuyeckas 31eKTponpoBOJHOCTb. byrcTpan-Tok. Heoknaccuueckoe nuH4YeBaHUE.

3. Heycmoﬁqueocmu niaasmysl 6 mokamake

3.1. HeycroiunBocTH 1U1a3Mbl B TOKAMaKe

MI'/I-HeyCTOMYMBOCTH TOKAMaKa. BHHTOBBIE HEYCTOMYMBOCTH: WJEANbHAs, JUCCUIIATUBHAS
(TupuHr), 6amuionHas. MarautHsle octpoBa. [Ipenensl no q. HeyctoitunBocTu cpbiBa: BHyTpeHHHUH,
npencpsbiB, cpelB. Heoknaccuueckue octpoBa. “Msrkuii” npexnen no Oera. Juarpamma Xbrorena.
Heycroitunsoctu tina 9JIM.

4. Tepmousonsayus naasmol 8 IKCNepUMeHmaibHblx mokamarkax-peakmopax. Cretnuneu UTOP

4.1. TepmousomnaLus 1I1a3Mbl B SKCIIEPUMEHTAIbHBIX TOKaMakax-peakTopax. Ckenuaru UTOP
CrnocoObl HarpeBa IUIa3Mbl B TOKaMake. TepMON30Ji1iKs, 3JIEKTPOHHBIN U MOHHBIN nepeHoc. L
u H -pexxnmel. CxeltnmuarITOPa.

J. HDO6]Z€Mbl 63AUMOOCUCEUS. NAA3MbL CO CIMEHKOIU 8 meDMO}Zael?HOM peaxkmope-moxKamake

5.1. HpO6JICMLI B3aHMOJEMCTBHUS INIa3MBI CO CTEHKOM B TECPMOALCPHOM PCAKTOPC-TOKaMaKe
Y nanenue HpI/IMCCCfI. IlonsgsTe 0 MeTOmaX MOATOTOBKM CTEHOK IIIa3MEHHBIX YCTaHOBOK:
O4YHMCTKa, 60pOHI/I3aI_[I/IH, 6epI/IJ'IJ'II/I3aI_II/I$I.

6. HHJfCQHeDHble I’ZDO6JI€Mbl CmayuoOHAPpHO2O moKamaxka-peaxknopda. Toxamak-peakmop KdK
meDMOﬂaeDHbllZ UCMOYHUK HelszOHO6

6.1. mxeHepHbIe TPOOIEMBI CTAIIMOHAPHOTO TOKaMaka-peakTopa. Tokamak-peakTop Kak
TEPMOSIEPHBIA HCTOUHUK HEUTPOHOB

Martepuanbl 1mepBoi CTeHKHM Tokamaka peaktopa UTOP: Bombdpam, Oepuiuimii, yriepoaHbie
KOMMO3UTHL. [IpoOnemMpl NHMBEPTOPHBIX IJIACTHH W TEPBOM CTEHKM TOKAaKMaKa-peakTopa.
Pamnanuonnerii 6manket. [IpoOieMbl cTalMOHApHOTO TOKaMaka: CIOCOOBI MOJACp)KaHUsS TOKa,
BBOJI TOIUIMBA U YAQJIECHUE TelNus U NpUMecel. TepMOsSIepHbId PEaKTOP-TOKAMAK KaK MCTOYHMK
HEHUTPOHOB.

7. Ilpumecu 6 niazme yCmanoB8oK YNPaeiaemozo meDMO}Z()(?DHOZO curmesd. uCmMo4YrHuKu u
OCHOBHbIE NOCAeOCNEUS.
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7.1. Ilpumecu B 1u1a3Me yCTaHOBOK YIPABIISIEMOIO TEPMOSZIEPHOTO CUHTE3a: UCTOYHUKU U
OCHOBHBIE IIOCJIEICTBUSA

HcTounukn mnpumecedl B IUIA3MEHHBIX YCTaHOBKaxX. OCHOBHBIE IIOCIEACTBHS IPUCYTCTBUS
npuMeceil B 1ua3me. lloBenenune mpumeceld B 3aMKHYTHIX cucremax. CoOupaHue mpumeced K
LEHTPY. DKpaHUPOBAaHUE B 00JIACTH pa3pyLIEHHBIX MArHUTHBIX IIOBEPXHOCTEH — JIETKUE U TSXKeEIlble
IIPUMECH, TIPEJIEBbI 110 NE..

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. Co3panne MarHUTHOW KOH(PUTypaluu TOKaMaKa;

2. BUHTOBBIE HEYCTOMYMBOCTH, MATHUTHBIE OCTPOBA;

3. TepMoU30JISILIHS TUIa3MBl;

4. ITpo6ieMbl B3aUMOICHCTBUS TIJIa3Mbl CO CTCHKOUM B TEPMOSJIEPHOM PEaKTOpE-TOKAMaKe;
5. MeTobl MOArOTOBKH CTEHOK IJIA3MEHHBIX YCTaHOBOK;

6. [IpobGneMbI cTalMOHAPHOTO TOKaMaKa.

3.4. Tembl 1a60paTOPHBIX padoT

1. U3mepenue Temneparypsl I1a3Mbl B IJ1a3MeHHON ycTtaHoBke [1JIM;
2. VI3MepeHue II0THOCTH TU1a3Mbl B IUIa3MeHHOH yctaHoBKe [1JIM.

3.5 KoncyabTanuu

~ow

Ipynnoesvie koncyromayuu no paszoeaam oucyuniunsl (1°K)

OO6cyxaeHne MatepuanoB Mo keiicam pasgena "TokaMaky Kak MPaKTUYECKHUE YCTPOWCTBa
YIPaBIsEMOr0 TEPMOSIIEPHOTO CUHTEe3a. TepMuHsl U onpeaeneHus"

OO6cyxnenue MarepualioB Mo kedcam pazaena "CozgaHue MarHUTHOM KOHGUTYpaluu
ToKamaka"

OO6cyxaeHne MatepuasioB Mo kelicam paszaena "HeycToiiunBocTH ma3Mel B Tokamake"
OOcyxneHne MarepuasoB 1o Keiicam pasgena "Tepmousonsauus Iuia3Mbl B
JKCIIEPUMEHTAIBHBIX TOKaMakax-peakropax. Ckenmuuru UTOP"

OO6cyxnenne mMaTepualioB 1o keicam pazzena "[IpoGiembl B3auMOJCUCTBUS TIa3MBI CO
CTEHKOH B TEPMOSIEPHOM peakTope-Tokamake"

OO6cyxneHne MaTepuanoB o keiicam pasnena "VHxeHepHble MpoOIeMbl CTAlMOHAPHOTO
TOKaMaka-peakropa. TokamMak-peakTop Kak TepMOsAepHbI HCTOUHUK HEUTPOHOB"
OOcyxnenue MarepuajgoB To Kedicam paszaena "l[lpumecu B mia3mMe yCTaHOBOK
YIIPaBJIIEMOTO TEPMOSJIEPHOTO CUHTE3a: UCTOYHUKH U OCHOBHBIE MTOCIIEICTBUS "

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00Y4YEHNUS 110

Howmep pasaena nucuunivHbl

OneHoyHOE CPesICTBO

Konpr
JTUCITUTITNHE (B coorBercTBHH € 11.3.1) (THII 1 HAUMEHOBAHUE)
WHJUKATOPOB
(B cOOTBETCTBUU C pa3zaenoM 1) 1/2]3]4]5]|6]7
3HaTh:
KOHCTPYKIUH PEaAIU3yeMbIX IIPOEKTOB V-2 + |+ Pedepar/Beimonnenue u 3amura PI'P 1.
TEPMOSIAEPHBIX SKCIIEPUMEHTAIbHBIX PEAKTOPOB ITpesenTanus u 3amura pedepara
METO/BI IIPOCKTUPOBAHUS TEPMOSIEPHBIX Jomarnee 3aianue/Boinonnenne
AKCIIEPUMEHTAILHBIX PEaKTOPOB Ha OCHOBE Tokamaka | MJI-2nk-1 + |+ |+ JomaiiHero 3aganus 1. Kpurepun
YCTOMYMBOCTH IIJIa3Mbl B TOKAMAKE
(U3UKO-TEXHUYECKUE Y UHXKEHEPHBIE TPOOIeMbI KonTponbnas padota/Kontponbnas padota 2.
COBPEMEHHBIX TEPMOSIIEPHBIX YCTAHOBOK THUIIA N-2nk-1 + |+ CKeWIMHIY COBPEMEHHBIX TEPMOSIEPHBIX
TOKaMakK YCTaHOBOK THIIa TOKAMaK
TEXHOJIOTHYECKUE PEKUMBI IKCILTyaTalluu KonTponbnas padota/Kontponbnas padoTta 1.
COBPEMEHHBIX TEPMOSIIEPHBIX YCTAHOBOK THUIIA N-2nk-1 + |+ PexnMBbl dKCIITyaTany COBPEMEHHBIX
TOKaMakK TEPMOSIIEPHBIX YCTAHOBOK THUIIA TOKAMAK
KOHCTPYKIIUY COBPEMEHHBIX TEPMOSIEPHBIX TectupoBanue/Tect. KoHcTpyKImm
YCTaHOBOK C MarHMTHBIM yNICPIKAHNEM IIIA3Mbl TTIA | -2 + |4 COBPEMEHHBIX TEPMOSICPHBIX YCTAHOBOK C
TOKaMakK MarHuTHBIM Y EPKaHHEM IUIa3Mbl THIIA
TOKaMakK

Ymersb:
IpUHUMATh 00OCHOBaHHbIE TEXHUYECKHUE PELICHUS Jlomainee 3aanue/BoinonHenue
IIPU IPOEKTUPOBAHUM U IKCILTyaTallMy CUCTEM V20 + |+ JIOMAIITHETo 3a7aHus 2. Y iepkaHue mia3mMbl
TEPMOSZICPHOI0 DKCIIEPUMEHTAIBHOTO pEaKTOpa Ha B PEAKTOPE-TOKAMAaKe
OCHOBE TOKaMakKa
BBITIOJIHATB PacyeThl KOJINYECTBEHHBIX PacuetHo-Tpaduueckas pabora/Beinonanenue
XapaKTEPUCTUK PEXUMOB YIEpKaHUs IIJ1a3MEL B NI-2mx-1 + |+ |+ |+ |+ |+ |+ | PIP2. BomosnHenne pacyeTHOTO 3a1aHKsI
TEPMOSJIEPHBIX YCTAHOBKAX TUIA TOKAMAaK
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp

®Dopma peanuzanuu: buners! (MUCEMEHHBIN OMPOC)
1. KonTponbhas pabota 1. PexxumMbl 3kcrutyaTalind COBpEMEHHBIX TEPMOSAEPHBIX YCTAHOBOK
tuna Tokamak (KoHtponpHas pabora)
2. KonTponbHast pabota 2. CKEeHJIUHIY COBPEMEHHBIX TEPMOSACPHBIX YCTAHOBOK THIIa TOKaMaK
(KontpomnpsHas pabota)
3. Tect. KoHCTpyKIIMU COBPEMEHHBIX TEPMOSIIEPHBIX YCTAHOBOK C MAarHUTHBIM YAEpKaHHEM
r1a3Mbl TUIIA Tokamak (TectupoBaHue)

dopma peanuzanuu: BeimonHeHue 3aiaHust
1. Bemomnuenue PI'P 2. Bemonuenue pacuernoro 3aaanus (PacuerHo-rpadudeckas padbora)

dopma peanuzanuu: Beictymienue (0KIam)
1. Bemomnnenue u 3amuta PI'P 1. [Ipe3enTanus u 3amuta pedepara (Pedepar)

Dopma peanuzaruu: [lncemennas pabota
1. Bemonnenue nomarsero 3aganus 1. Kpurepun ycToiunBOCTH Ia3Mbl B TOKaMake
(lomanrHee 3amanue)
2. BeinmonHenue goMaiiHero 3aganus 2. Y aep:kaHue 1mia3mMbl B peakTope-TOKaMakKe
(lomanrHee 3amanue)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUIIUHEI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 110 M CIHIIIMHE

Oxsamen (Cemecmp Nel)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-pEHTHMHIOBOM cHUCTEMeE AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

IIpumeuyanue: OLeHOYHBIE MaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Apuumosny, JI. A. Ynpasisemble TepMosiiepHblie peakuuu / JI. A. ApuumoBud . — 2-€ u31.,
nepepad . — M. : ®uszmarnut, 1963 . — 467 c.;

2. MupHos, C. B. Dueprus u3 Boasl. [lonymnspHo 00 ynpapiasieMOM TePMOSIEPHOM CHHTE3€ : 110
HanpasnieHuto "Snepusie pusmuka u rexnonoruu" / C. B. MupHoB, Mock. roc. HHXK€HEpHO-
¢uzuuec. un-T (MUDU. Texuuy. yH-T) . — M. : TpoBanT, 2008 . — 128 c. - ISBN 978-5-89513-109-
1,

3. MupHos, C. B. ®usnueckue nporecchl B miaazme tokamaka / C. B. MupnoB . — M. :
Oneproarommsaar, 1983 . — 185 c.;

4. Kapomres, b. b. KonnektuHusie siBnenus B miasme / b. b. Kagomues . — 2-e uza., ucnp.u aon . —
M. : Hayxka, 1988 . — 304 c. - ISBN 5-02-014199-2 .,
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5. . Poy3, M. Knapk- "®u3uka mia3Msl U ynpasisieMble TEPMOsIEpHbIEC peakiuu'', 31aTenbcTBO:
"T"ocynapCTBEHHOE M3aTEIbCTBO JIUTEPATYPHI 110 aTOMHOM HayKe U TeXHUKE I 'ocy1apcTBEHHOTO
Komurera o ucnosnp3oBanuto aromuoi 3neprun CCCP", Mocksa, 1963 - (489 c.)
https://biblioclub.ru/index.php?page=book&id=2138609.

5.2 JIuueH3M0HHOEe U CBOOO/IHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecneyeHue:
1. CO "TIpomereit";

2. Office;

3. Windows;

4. Maitna BuaeokondepeHum.

5.3 UnTepHeT-pecypchl, BKJIKWOYaA NPogdeccuoHaATbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3za nannbix Web of Science - http://webofscience.com/

6. Ba3za nannbix Scopus - http://www.scopus.com

7. HanmoHanbHas 3J1eKTPOHHAas Oudmoreka - https://rusneb.ru/

8. 9BC "Koncyabrant cryaenrta' - http://www.studentlibrary.ru/

9. Dnexrponnas 6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

10. IopTaa oTKpHITHIX AaHHBIX Poccuiickoit Mexepamuu - https://data.gov.ru

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COLUAIBHOI 3amuThI PO -
https://rosmintrud.ru/opendata

12. Ba3a OTKPBITHIX IaHHBIX NMPO(eccCHOHANBHBIX CTaHAApTOB MUHNCTEPCTBA TPYAA U
counaabHoii 3ammthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

13. Ba3a oTKpBITHIX JaHHBIX MHMHUCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

14. Ba3a oTKpBITBIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

15. DnexkTpoHHas oTkpbITas 6a3a naHHbIX '"'Polpred.com O630p CMU" -
https://www.polpred.com

16. Uudopmanmnonno-cnpaBouynas cucrema «Kongexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

17. HauMoHa bHBII mOpTAaJI OHIalH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
18. OpunnanbHbli caiit Pe1epaabHOI0 AreHTCTBA 110 TEXHUYECKOMY PeryJIupoBaHHI0
MeTpoJioruu - http://protect.gost.ru/

19. OrkpbITas yauBepcuterckasi nngpopmannonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HaHMeHOBaHHe
VYueOubie aynutopun | A-119, YuebHo-HayuHas pabodee MECTO COTPYyIHUKA, CTON, CTYIL,
JUISL TIPOBEJICHUS nabopaTopust PU3UKH nrkad), KOMIBIOTEPHAs CETh C BHIXOJIOM B
JIEKIIMOHHBIX 3aHATUI MJ1a3Mbl U WNuTepHer, 1abopaTOpHBINA CTEHI,
U TEKYIIErO KOHTPOJIA WHHOBAIMOHHBIX obopynoBaHue yueOHOE, TEXHHUECKas
MaTepHuaioB arraparypa, KOMIbIOTED MEPCOHAIBHBIM,
WHBEHTAPb CHEIUATN3UPOBAHHBIN
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Y4eOHble ayAUTOPUHI
IS TIPOBE/ICHHS
MPaKTHYECKUX
3apsatuit, KP u KII

A-119, YuyeOHO-Hay4Has
nabopaTopust PU3UKH
TUTa3MBl U
WHHOBAaI[MOHHBIX
MaTepHaoB

pabouee MeCTO COTPYAHHUKA, CTOJI, CTYI,
mKadg, KOMIBIOTEpHAsI CETh C BHIXOJIOM B
WuTepHer, 1a00paToOpHBIIA CTEH,
obopynoBaHue yueOHOE, TEXHHUECKas
anmaparypa, KOMIbIOTEp NEPCOHATbHBIH,
WHBEHTAPh CIEIMATHN3UPOBAHHBIN

VY4eOHbIe ayAUTOPUHI
U1 IPOBEIEHUS
1a00paTOPHBIX
3aHATUN

A-119, YueOHO-Hay4UHAas
nabopaTopust GU3UKK
J1a3Mbl U
WHHOBAaI[MOHHBIX
MaTepHaoB

pabouee MECTO COTPYAHHUKA, CTOJI, CTYII,
mkad, KOMIBIOTEPHAS CETh C BBIXOJIOM B
WuTepHer, 1a00paToOpHBIN CTEH,
obopynoBaHue yueOHOE, TEXHHUECKas
anmaparypa, KOMIbIOTEp NEPCOHATbHBIH,
WHBEHTAPh CIICIMATN3UPOBAHHBIN

Y4eOHble ayAUTOPUHI
IS TIPOBE/ICHHS
IIPOMEKYTOUYHON

aTTecTaIuu

A-119, YueOHo-Hay4UHAas
nabopaTopust GU3UKU
J1a3Mbl U
WHHOBAI[MOHHBIX
MaTepHaoB

pabodee MECTO COTPYIHUKA, CTON, CTYIL,
mKag, KOMIBIOTEPHAs CETh C BHIXOJIOM B
WuTepHer, 1ab0paTopHBIiA CTEHI,
o0opyoBaHue yueOHOE, TEXHUYECKAsI
anmaparypa, KOMIbIOTEp EPCOHATBHBIH,
MHBEHTAph CHEIUAIN3UPOBAHHBIN

ITomemnienus miis
CaMOCTOSITEILHON
paboThI

A-110, BeruuciurennHas
nabopaTopus

CTOJI TIPEIIOIaBaTENsl, CTOJI KOMIIBLIOTEPHBIH,
CTYJI, IOCKa HHTEPAKTUBHAS, KOMITBIOTEPHAs
CeTh ¢ BBIX0ZIOM B MIHTEpHET,
MYJIbTUMEIMUHBINA IPOCKTOP, YKa3Ka
Ja3epHast, MHOTO(QYHKIIMOHATBHBIN IICHTD,
CepBep, KOMITBIOTEP MEPCOHATBHBIH,
IPUHTEP, HAOOPBI JEMOHCTPAIIMOHHOTO
00opynoBaHus

ITomemnienus miis
KOHCYJIbTUPOBAHMS

A-208,
[IpenonaBaTenbckas

Kpecio pabouee, pabodee MECTO COTPYIHUKA,
cTOI, Kad IS JOKYMEHTOB, KOMIIbIOTEpHASI
CETh C BBIXOJIOM B MIHTEpHET, KOJIOHKH,
KOMOBIOTEP MEePCOHATBHBIN, MPUHTED

ITomemenus s
XpaHeHUs
o0opyIoBaHUs U
y4eOHOr0 MHBEHTaps

A-025, KnagoBka
71a00paTOpPHOTrO
000pyI0BaHUS

CTeJaXx, 000pyI0BaHUE
CHeIHalIu3upOBAaHHOE
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

TGpMOSII[CpHBIC IKCIICPUMCHTAJIBHBIC PCAKTOPBI

(Ha3BaHME AUCIUILINHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1 Tecrt. KoHCTpyKIIMM COBPEMEHHBIX TEPMOSIIEPHBIX YCTAHOBOK C MAarHUTHBIM YAEpKaHUEM
1a3Mbl TUNA TOKaMak (TecTupoBaHue)

KM-2 KonrponsHas padora 1. Pexxumbl SKCITyaTalli COBPEMEHHBIX TEPMOSJICPHBIX YCTaHOBOK THIIA
tokamak (KonTponbHas pabora)

KM-3 Bemonnenue nomaminero 3aganus 1. Kpurepun yctoddnBoCTH 11a3Mbl B Tokamake (lomarnee
3aJIaHHE)

KM-4 KonrtposbHas padota 2. CKEHIMHIY COBPEMEHHBIX TEPMOSIIEPHBIX YCTAHOBOK THUIIA TOKAMAK
(KonTpoawsHas pabora)

KM-5 Bemonaenne u 3ammuta PI'P 1. [Ipe3enTanus u 3ammura pedepara (Pedepar)

KM-6 BeimonHeHre qoMantHero 3aganus 2. Y Iep:kaHue mia3Mbel B peakrope-rokamake (lomarnraee
3aJIaHHE)

KM-7 Bemonaenne PI'P 2. BemonHenne pacuetHoro 3ananus (PacdaerHo-rpadudeckas padota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6 7
pasjena Al et Henens 4 8 10 12 14 14 16
KM:

TokaMaku Kak IMpaKTUYECKUE
YCTPOMCTBA YIIPaBISIEMOTO

1
TEPMOSIACPHOIO CUHTEe3a. TepMUHBI U
OnpeIeIeHUs
Tokamaky Kak MpaKTUYECKHUE
CTpOMCTBa aBJISIEMOTO
11 yerp yrp + + +
TEPMOSIACPHOIO CUHTEe3a. TepMUHBI U
OnpeIeIeHUs
2 Co3aHne MarHUTHOM KOH(pUTypanuu
TOKAMaKa
aHUE MArHUTHON KOH(UTYpaLluU
21 Co3nanue oii KoH(UTypaIl + + + +
TOKAMaKa
3 HeycroitunBocTu m1a3msl B TOKamMake
3.1 HeycroitunBocTH 1m1a3msl B TOKAMaKe + + + +

TepMounzousius 1mia3mMel B
4 AKCIIEPUMEHTANIbHBIX TOKAMaKaX-
peakTopax. Ckeitnmuaru UTOP

TepMon3zosAnys Maa3Mel B
4.1 SKCHEPUMEHTAIBHBIX TOKaMaKax- + +
peakropax. Cxevnunru UTOP
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[Ipo6nembl B3auMOCHCTBHUS TIa3MbI CO
CTCHKOM B TEPMOSAIEPHOM PEAKTOPE-
TOKAMAaKe

5.1

[Tpo6GiieMbl B3auMOIEHCTBUS T1a3MBbl CO
CTEHKOM B TEPMOSIEPHOM pEaAKTOpE-
TOKAMAaKe

WuxeHnepHbie TpoOIeMbl
CTaIMOHApHOT0 TOKaMaKa-peaKkTopa.
TokaMak-peakTop Kak TepMOsICpHBIN
MCTOYHHMK HEHTPOHOB

6.1

WuxeHnepHbie TpoOIeMbl
CTaIMOHAPHOT0 TOKaMaKa-peakTopa.
TokaMak-peakTop Kak TepMOsICpHBIN
MCTOYHHMK HEHTPOHOB

IIpumecu B na3Me yCTaHOBOK
YIPAaBISAEMOr0 TEPMOSIEPHOIO CUHTE3A!
HCTOYHHUKHU U OCHOBHBIC ITOCJICACTBUA

7.1

[Tpumecu B ma3mMe ycTaHOBOK
YIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A!
UCTOYHUKU U OCHOBHBIE IIOCIIEICTBHSI

Bec KM, %:

10

15

15

15

15

15

15
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