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[Iporpammy cocraBui: WM. Ilo3nsk, kaua. (pus.-MaT. HayK
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AHHOTANMA

B mporpamme kypca «Ympasisiemblii TepmosiyiepHbiii cuHTe3» (YTC) mocienoBarenbHO pPacCMOTPEHBI
OCHOBHBIE BOIIPOCHI, CBS3aHHBIE C CO3JAHHEM HEUCUEPNAEMOI0 M JOCTYIHOIO HCTOYHUKA DSHEPIHH,
CIIOCOOHOTO  yHOBJICTBOPUTH HApaCTAalOIIUe IOTPEOHOCTH YesioBeYecTBA B 0003pMMON IMEPCHEKTHUBE.
IlokazaHa akTyaldbHOCTH 3TOM 3aJlaud, MPOBEIEH aHaJIU3 IMPEUMYIIECTB M HENOCTAaTKOB CYLIECTBYIOIINX
METO/IOB ITOIy4EHUs HEpruu. B xoze 3aHATHI pa30uparoTcst BONPOCH! (U3UKH IJIa3Mbl  OOIIHE TPUHIIHIIBL,
JeKalle B OCHOBE PabOTHI TEPMOSIEPHBIX YCTAaHOBOK. PaccMaTpuBaloTCsi BO3MOXKHBIE IIYTH peau3aliu
VYTC: cucreMbl ¢ MarHUTHBIM YIEpXKAHUEM IUIA3Mbl, CUCTEMbl C MHEPLUUAIbHBIM YAECPKAHUEM, a TaKkKe —
MPOMEXKYTOUHBIE MMITYJIbCHBIE cucTeMbl. CllyliaTeny 3HAKOMATCA C YCTPOHCTBOM, NMPUHUUIAMH PaOOTHI,
OCHOBHBIMU IIPEMMYILECTBAMH M HEAOCTaTKaMu Z U TeTa-NMHYEH, JalHEepHBIX CHUCTEM, IUIa3MEHHBIX
YCKOpPHUTENIEH, OTKPBITBIX MAarHUTHBIX JIOBYIIEK, TOKAMakOB H CTEIapaTOpoB, CHCTEM JAa3€pHOTO
TEPMOSIIEPHOTO CUHTE3A.

1. lean u 3apa4n

Henp AucoMnInHBI

- M3y4YeHHE OCHOB (PM3MKM BBICOKOTEMIEpATYpHOM IIa3Mbl M SACPHBIX pEAKUUH CHHTE3a C
MpUOOPETCHNEM HABBIKOB MPUMEHEHHsI TIONYYEHHBIX 3HAaHUU B HCCIIEJOBaTENbCKUX padoTax.
OcHoBHbIE PAa0OTHI BEOYTCS B HANPABICHUU PEIICHHS YHEPreTHYECKUX INPOoOIEeM COBPEMEHHOTO
o0miecTBa, HO CIEAYEeT TaKKe OTMETUTh U OypHOE pa3BUTHE LEJIOr0 psa BAKHEUIIMX MPHUKIAIHBIX
3a7a4, 0a3MPYIOIIMXCS Ha CO3/1aHMM BBICOKOTEMIEPATYpPHOH IIasMbl B 3€MHBIX Ja0OpaTOpUAX UL
BCECTOPOHHETO UCCIICOBAHNS NTOBEACHUS BEIIECTB B OKCTPEMANBbHBIX YCIOBHIX. IlomydeHHble 3HaHMS,
IIOJKPEIIJICHHbIE BBIIIOJIHEHUEM MarucTepckodl Juccepraldu Ha JEHCTBYIOIIMX —IJIa3MEHHBIX
TEPMOSJIEPHBIX YCTAHOBKAaX C CAMBIMHM COBPEMEHHBIMU CPEICTBAMU JHATHOCTHUKH.

- pa3BUTHE TBOPYECKOM aKTUBHOCTH MOJIOABIX MaruCTPOB B 00NacTax (YU3MKHU BHICOKOTEMIIEPaTypHON
I1a3Mbl U €€ IPUMEHEHUSAMU.

3axayu QUCHUTNIHHBI
— OCBOCHHE CTyJCHTaMH 0a30BBIX 3HAHUH B 00JNACTAX (U3MKH M TEXHUKH BBICOKOTEMIIEpPATyPHOM
IUIa3Mbl TIPUMEHUTEIBHO K TEPMOSICPHBIM CHCTEMaM C MarHUTHBIM M WHEPLUAIBHBIM yAEpKaHHEM
ropstiei IIa3Mel;
— MprOOpeTEeHNe 3HAHUK O COCTOSHUM U TIEPCIIEKTHBAX Pa3BUTHUS PA3IMYHBIX TOIXOM0B K peaTn3aiiu
JAEMOHCTPAI[MOHHOTO  TEPMOSAEPHOTO  peakTopa W O3HAKOMIICHHE C  TPUMEHSEMbIMU
JMarHOCTUYECKHMHU METOIAMH M CPEICTBAMH; OOCYKICHHE Ha CEMHHapax Hanbojee HHTEPECHBIX
HOBBIX PE3YyJIbTATOB M MPEIIOKEHUH, IyOIMKYeMBIX B HAyYHBIX JKypHaJIax;
— TpHOOpEeTEeHNE HABBHIKOB NMPUMEHEHHS IMOJTYYCHHBIX 3HAHMH B CMEXHBIX M MEXIUCIUTUIMHAPHBIX
HAay4HBIX oOnacTsax (IUIa3MEHHBIE JIBUTAaTeN, PEHTTCHOBCKHE J1a3epbl, MOIIHBIE HCTOYHUKU
HEUTPOHOB).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHIeCKUX HayK

Hay4YHbIX 3HaHUH B o0sacTu

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
(U3MKO-MaTEeMaTHYECKUX HAYK

ONBIT W PE3yJAbTaThl Hay4YHBIX HCCIEIOBAaHUN B o00nactu
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHOU e TEHHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npobiemMax HayKH U TEXHUKH B 001aCTH cBOEH

poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

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

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Criocoben BbIOUpath u (M) peleHus




pa3pabaThIBaTh MOAXO/IbI K PEIIEHHIO THIIOBBIX
1 HOBBIX 3a7ia4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B U30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 Tlonumaer npuHOUNBI pPabOTHl HUCIOIB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT
(MOIETUPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

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

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATD:
[0 ¢dyHmaMeHTaIbHBIC MOHATHS, 3aKOHBI, TEOPUU KIIACCUYECKON M COBPEMEHHOU (DU3UKY;
[ TOpSIIKH YHCIICHHBIX BEJIMYHH, XapaKTePHbIE U (U3UKH TropsUeil I1a3Mbl M aTOMHON QU3NKY;
[l COBpEMEHHBIE IPOOIEMBI (DU3UKY;
[J o0Imure moaAXo/Ibl K PEIMICHHUIO MPUKITATHBIX U TeopeTnieckux 3aaa4 Y TC.

YMETh:
[ abCcTparupoBaThCs OT HECYIIECTBEHHOTO MTPH MOICIUPOBAHNN PEATbHBIX (DU3MYECKUX CUTYaINN;
O MOJIb30BAThCSl CBOMMH 3HAHHMSMU JUI pelieHus (QyHIaMEHTAIbHBIX, MPHKIAIHBIX U
TEXHOJOTHYCCKHUX 3a/a4;
[J jmernarh MpaBWIBHBIC BEIBOJBI M3 COMIOCTABIICHUS PE3YAbTaTOB TEOPHU U IKCIICPUMEHTA,
[] TpOM3BOAUTH YUCIICHHBIE OLICHKH I10 TOPSAKY BETUIHHEL;
[J nmernarh Ka4eCTBEHHBIC BBIBOJBI IPH MEPEXO0JIE K MPEACTbHBIM YCIOBUSIM B H3y4aeMbIX MPOoOIIeMax;
[ BUIETh B TEXHUYECKUX 3a7a49aX (PU3UUECKOE COACpKaHUE;
O OCBaMBaTh HOBBIC MPEIMETHBIC OOJIACTH, TEOPETHYECKUE TOAXOAbI M OIKCIEPUMEHTAIbLHBIC
METOJIUKU,
O MoNy4yarTh HAWIy4dllMe 3HAYCHHS [apaMeTpOB TEPMOSJICPHBIX IUIA3MEHHBIX M HMHBIX
ANEKTPOPUZNUECKUX YCTAHOBOK PA3IMYHOTO HA3HAYCHHS] W TPABWIBHO OIICHWBATh CTENCHb WX
JIOCTOBEPHOCTH;
O 3(h(eKTHBHO WCTHOIH30BaTh MOMYYEHHBIC 3HAHWSA, WMCIONIMECS METOMbI PEIISHUs 3aiad
OKCTICPUMEHTANBHON (GU3WUKK ISl JIOCTHDKEHHS] HEOOXOJAMMBIX TEOPETUYECKUX U TPUKIIAIHBIX
pE3yIBTATOB.

BJIAJETD:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;
[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopaTopuu u MHTEpHETE;
[l KyJnbTYpO# HOCTaHOBKU M MOJCIHPOBAaHUs (HU3MYESCKUX 3a/1a4;

[J  HaBbIKAMH TPaMOTHOW 00paboTKH
TAHHBIMH;

PE3YJIbTATOB OIbITa W COMOCTABJICHUA C TCOPCTUUYCCKUMU

[ HpaKTI/IKOﬁ HCCIICAOBAaHUA U PCUHICHUA TCOPCTUUCCKUX WU TPUKITAAHBIX 3a/1a4.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA



TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 DHepreTuvyecKue npoOIeMbl 3 9 6
COBpeMeHHOro Mupa.
) 3aBI/ICI/Il\\’/IOCTB ceueanit DD u DT 3 9 6
peaKkuuii OT SHEPrHH.
3 TepMosiiepHBIli  pEAaKTOp €  HYJIEBOU 3 9 6
MOJIE3HOM MOIITHOCTHIO.
4 VYopasnsiembrit T/ cunres (YTC) c 3 9 6
WHEPLMOHBIM YACPKAHUEM TIIIA3MBl.
5 dusnueckue MNpoOJIEMBbl JIA3EPHOTO T/5 3 9 6
CHHTE3A.
6 Z-TIVHY ¥ TeTa-IUHY Pa3ps/IbL. 3 9 9
7 AnurabarnyecKkue MarHUTHBIC JIOBYIIIKH C 3 9 9
MarHUTHBIMHU MPOOKaMH.
] MarHuTHble JIOBYIIKM C 3aMKHYTBIMU 3 9 9
CHJIOBBIMH JIMHUSIMH.
OOmme TpPUHIMIBI,  YCTPOMCTBO U
9 Ha3HAUCHHE OCHOBHBIX JJIEMEHTOB U 3 9 9
y3JI0B YCTAaHOBKHU TOKaMaK.
Wnxenepueple mpoOieMbl T/ peakTOpPOB
10 |#ma ocHOBe TOKaMaka M CHCTEM C 3 9 9
WHEPLUOHHBIM yAEP>KaHUEM I1JIa3MBbl.
Hroro wacos 30 90 75
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. DHepreTnyeckue npodieMbl COBpeMeHHOT0 Mupa.

OHepreTudeckue MpobieMbl coBpeMeHHoro Mupa. Poib 1 MecTo siIepHO# SHEPTreTHKH ¢ peaKIUusIMu
CUHTE3a SAEP JETKUX IEMEHTOB.

2. 3aBucumocts ceuenuii DD u DT peakuuii ot sHepruu.
3asucumocTtsb ceuennit DD u DT peakuuii ot sneprun. Cozganue ropsiueit (TEpMOsIIEpHO) TUIa3MBL.
3. TepmosiepHBIl peakTop ¢ HYJAEBOM MOJIE3HON MOIHOCTBIO.

TepMmosiiepHBIA peakTop ¢ HYJIEBOW MOJie3HON MomHOCThI0. Kputepunii JIoycona u knaccudukanus
T/ CUCTEM TIO CrIoco0aM yliepKaHusl TUTa3Mbl U METOJIaM €€ HarpeBaHusI.

4. Ynpasisiemslit T/ cuate3 (YTC) ¢ MHEPIIMOHBIM yIep>KaHUEM T11a3MBbl.

VYopasnsiembrit T/s cunte3 (YTC) ¢ WHEpUMOHBIM yaepkaHueMm Iuia3Mbl. OOIMe TPUHIUIIHL.
MouHsle na3epsl ¥ TeHEPaTOPbl CHIBHOTOYHBIX ITyYKOB 3aPsKEHHBIX YACTHII.




5. ®uznueckue npodIeMbl Ta3epHOTO T/51 CHHTE3A.

®usnyeckue npoOIEeMBbl JIa3€pPHOTO T/ CHHTE3a. PexuMbl cxXaTvs M HarpeBaHusl T/ TOIUIMBA.
Peanuzauus 1/ ropeHns B MUILEHSIX MPSIMOTO U HEMPSIMOTO OOIyUYCHHS.

Cemecrtp: 2 (Becennuit)
6. Z-IVHY ¥ TeTa-NINHY pa3psbl.

Z-ntMHY W TeTa-NHUHY pa3psabl. HEeHTpOHHOE M IKECTKOE PEHTTEHOBCKOE H3JIyYEHHE MOIIHBIX
HAMITYJIbCHBIX pa3psaoB. JIaliHEpHBIE CUCTEMBI.

7. AnnabaTtuueckue MarHUTHBIE JIOBYIIKM ¢ MATHUTHBIMH ITPOOKaMH.

AnurabarnyecKkue MarHUTHBIC JIOBYIIKA C MATHUTHBIMU MpoOkaMu. OOIIue MPUHIIKIIBI, 3aI0JTHEHUE
JIOBYIIEK TUIa3MOM, TUJIPOJMHAMUY. U KUHETUYECKHE HEYCTOMUMBOCTH U JIOBYIIKHA C MUHUMYMOM B.

8. MarauTHbie JIOBYIIKH C 3aMKHYTBIMH CUJIOBBIMHA JIMHUAMMU.

MarHutHble JIOBYIIKM C 3aMKHYTBIMH CHJIOBBIMH JIMHMAMH. BpamarensHoe mnpeoOpa3zoBaHue
MarauTHoro noist. CreiapaTtop ¥ TOKamMakK- OCHOBHBIE NMPUHIMIIBI PABHOBECHS U YCTHHYMBOCTH
TOPOHUIAIBHOTO MJIa3MEHHOTO CTOJNOA.

9. O01mue MPUHIMIIBL, YCTPOWCTBO M HA3HAYEHHE OCHOBHBIX JIEMEHTOB U Y3JI0B YCTAHOBKH TOKAaMaK.

OO1mye NpUHIMIBI, YCTPOHCTBO U Ha3HAYCHHWE OCHOBHBIX JJIEMEHTOB M Y3JI0B YCTAaHOBKHM TOKaMakK.
[IpumeHnsieMble METOBI TUATHOCTUKH U ITOJyYEHHBIE PE3YIBTATHI.

10. Umnxenepnole mpoOiaeMbl T/ PEakTOPOB HAa OCHOBE TOKaMaka M CHCTEM C HHEPLHOHHBIM
yIAEpKAHUEM ILIA3MBI.

WuxeHepHble NpoOIeMbl T/ PEAaKTOPOB HAa OCHOBE TOKaMaka M CHUCTEM C HHEPLUOHHBIM
yaepxaHneM IasMbl. J[aHHbIE 1O coopykaeMoMy MeXIyHapOJHOMY SKCIEPUMEHTAIBHOMY
peaktopy tokamaky ITER u pe3ynpraTel, MONy4YEHHBIE HAa KpPyHHEHUIEH J1a3epHO TEPMOSACPHOU
ycranoBke NIF (CIIA).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. T'opsayas nna3ma u ynpasinsiemslit sinepubiii cuntes [ Texer]/C. YO. Jlykpsnos, -M., Hayxka, 1975
2. Nneprmanpabiii TepMosinepHbiid cuutes [ Texer]/Ix. Hronepmrant, I. Mozec , -M.,
Oueproaromusaar, 1984

3. Uen @. «Bseapenue B pusuky mwiasmel» - M.: Uza-so MUP, 1987.
4. Coopnuk «/lnarHoctuka miasmen» - M.: DHeproatomusaar, 1985
5. TepmosiiepHble yCcTaHOBKU peaktopHoro macirada « MarepHet: daiinsl I[TER u NIF».

JomonanTtenyHas ureparypa
1. MeToap!l UCCIIeZIOBaHMI B SKCIIEpUMEHTAITbHOM (Qu3nke [Tekcr] : yue0. mocobue mist By3oB / M. .
[Teprament .— M. : UnTemnekt, 2010 .— 304 c.



2. Mupnos C.B. DHEPI'M U3 BO/IBL. - M.: MU®U, 2007.
3. Coopuuk «Mtoru Hayku u Texauku, BUHUTU, cepust ®uznka [1nazmer»: Tom 1, 1980; Tom 2,
1981; Tom 3, 1982.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.iter.org/, http://www.iterrf.ru/ - calitel npoexta UTIP
https://lasers.llnl.gov/ - caiit LLNL wu npoexra NIF.
http://www.cislaser.com/ - caiiT nazepHoii acconmanmu Poccun.
http://www.atomic-energy.ru - callT Poccuiickoro aToMHOT0 COOOIIECTRA.

http://www.fian-inform.ru/lazernaya-fizika - paznen nazepHoii pusnku caiita ATeHTCTBA HAYYHOMH
unpopmannn «OPUAH-unpopm».

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCsl BO3MOXKHO UCIIOJIB30BAHUE TAKUX
MPOrpaMMHBIX CpeAcTB, kak Mathcad u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, usyuaromuii Kypc «YmpasiseMblii TepmosinepHbii CHHTE3», OMKEH, C ONHON CTOPOHHI,
OBJAJeTh OOLIMM TOHATHHHBIM amlapaToM, a C JIPYroil CTOPOHBI, JODKEH HAyYUTHCS NPHUMEHSTH
MOJTy4eHHbIE 3HAaHUS Ha MIPAKTHKE.

OOyyJaromuiicss T0DKEH TONyYUTh YETKOE MPEACTaBICHHE O THUIAX JAEHCTBYIOUIMX M CO31aBacMBIX
TEPMOSICPHBIX YCTAaHOBOK C BBICOKOTEMIIEPAaTypHOM IUIa3MOM , WX HA3HAYCHUHM, a TaK IKe
UCTIONB3YEMBIX M pa3paldaThlBaéMbIX METOAAX M CPEACTBAX IUArHOCTHKH IUIa3Mbl B AKCTPEMAJIbHBIX
ycinoBusix. CTyoeHTy-MarucTpy  HEOOXOJMMO HMMETh JOCTAaTOYHO SICHOE MPEACTAaBICHHE U, II0
BO3MOYKHOCTH, YCOBEpIIEHCTBOBATh PACUCTHO - TEOPETUYECKHE MOJAEIM MPOLECCOB M SBICHMH,
Pas3bITPHIBAIOIIMXCS B TEPMOSICPHBIX CUCTEMax ¢ ropsdeid mia3moit. Crienyer oOpaTuTh BHUMAaHUE Ha
TOT (haKT, YTO MPUMEHSAEMbIC B TEOPHM METOJIbl PELICHUS] BOSHUKAIOMUX B padorax mo Y TC npobnem
OKa3bIBAIOTCSl BECbMa IOJIC3HBIMH Ul PEHICHUs] HOBBIX 3a7a4 (DyHAaMEHTaJIbHOTO, NPHKIAJIHOTO H
TEXHOJIOTUYECKOTO XapaKTepa.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHne 3a1a4, IpeaaaraéMblX CTYJJeHTaM Ha JICKIUAX U CeMUHapax,

— MOJTOTOBKY K NPAaKTHYECKUM 3aHATHAM, Tu(depeHIMpoBaHHOMY 3a4ETy U IK3aMEHY.

PyKkOBOICTBO M KOHTPOJIb CaMOCTOATENBHOM pabOThl CTylEHTa OCyHIeCTBIseTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[IpomexyTOuHBIN KOHTPOJIb 3HAHUI MPOBOAUTCS B BUAE caadu TuddepeHuupyeMoro 3auérta Mexay 1X
n X cemecTpaMu U Ha ceMuHapax. CiiefyeT OTMETHTh, YTO YKE ¢ UYeTBEPTOro Kypca CTyA€HThl 0a30Boi
kadenps! [11a3mMenHoi DHEPreTUKN MPUKPEIJICHBI K HAyYHBIM oTAenaM U taboparopusim TPUHUTU u
B HACTOSIIIEEe BpeMs YCIEITHO paboTaloT Ha/l CBOMMH MarucTepCKUMH JUCCEPTALUAMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa mIa3MeHHON SHEPreTUKH

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: WM. lo3usk, kaHa. Gpus.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

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

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade U  HHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yapTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHust AUCIUTUIMHBI « YIIPABISIEMbIA TEPMOSICPHBINA CHHTE3)» 00yYaIONIHICS JOIDKCH:

3HATb:

COBpPEMEHHBIE MPOOTIEMBbI PU3NKY;

I T R

yMeTh:

(byHIaMeHTaNbHbIE TIOHATHS, 3aKOHBI, TEOPUU KIIACCHUYECKON U COBPEMEHHON (PU3UKHU;
MOPSAKY YUCIICHHBIX BEJIMUWH, XapaKTepHbIe A5l GU3UKU TOPSUEH TU1a3Mbl U aTOMHOM (DH3HKH;

06]]_[1/16 MMOAXOAbI K PCHICHUTIO MMPUKIIAIHBIX U TCOPCTUUCCKUX 3a1a4 VTC.




0
U

a6CTpaFI/Ip0BaTBC$I OT HCCYHICCTBCHHOTO TP MOACIIMPOBAHUHN PCAJIbHBIX (I)I/I3I/I"IGCKI/IX CHTyaHHﬁ;
IMOJIb30BAThCsA CBOMMU 3HAHUAMHU JId PCHICHHUA (i)YHI[aMeHTaHBHBIX, IPpUKJIAJHBIX U

TCXHOJIOTHYCCKHUX 3a1a4,

[J nmenars npaBUIbHBIE BEIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;

[/ TpOM3BOAUTH YUCIEHHBIE OLIEHKH 110 MOPSAKY BETUUHMHBL;

[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEXOJI€ K MPEAETbHBIM YCIOBHIM B H3y4aeMbIX IpodieMax;
[J BHAETh B TEXHUYECKUX 3aJa4ax (PU3NUECKOE CONEPKaHHE;

O OCBaMBaTh HOBBIC IPEIMETHBIC O0JACTH, TEOPETHUECKHE TIOIAXOAbl U AKCIICPUMEHTAJIbHBIC
METOJUKH;

O [OJy4yaTh HAwIydllMe 3HAYeHHUs [1apaMeTpoB TEPMOSAEPHBIX IUIA3MEHHBIX M MHBIX

3HeKTpO(1)H3I/ILIeCKI/IX YCTAaHOBOK pa3JM4YHOr0 Ha3HA4YCHHUA W IIPABUJIBHO OLCHUBATHL CTCICHb HX
HOCTOBECPHOCTH,

0

3(1)(1)CKTI/IBHO HUCTIOJIb30BATh IOJYYCHHBIC 3HAHUWA, HMCIOHNIMCCA MCTOAbI PCHICHUA 3ala4d

OKCTICPUMEHTANbHON (GU3WUKK ISl JIOCTHDKEHHS] HEOOXOJAMMBIX TEOPETUYECKUX U TPUKIIAIHBIX
pE3YJIBTaTOB.

BJIaJeTh:

U
0
U
0

HABBIKAMH OCBOEHUS OONBIIOT0 00heMa HHPOPMAITUY;
HaBBIKAMH CaMOCTOSITEIEHOU paboThI B 1aboparopun 1 MHTEpHETE;
KYJIBTYPO# IOCTAHOBKU M MOJCIHPOBAaHUs (HU3HYESCKUX 3a/1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPE3yJbTaTOB OIBITa W COIOCTABICHUS C TEOPETUYCCKUMH

JaHHBIMU;

0

HpaKTI/IKOfI HCCIICAOBAaHUA U PCUHICHUA TCOPCTUUCCKUX WU TPUKIIAAHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C menpi0 KOHTPOJISE OCBOSHHUS OOydYarOIMMHUCS y4eOHOTO MaTepualia MPOBOIUTCS YCTHBIA OMPOC B
HaqaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHON TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[IpomexxyTouHast arrectauusi MO JOUCUUIUIMHE «YIpaBisieMblid TtepmosiaepHbii cunte3 (YTC)»
OCYIIECTBIISIETCS. MO BBICTYIJICHUSIM Ha ceMuHapax U B ¢opme auddepeHIMpoBaHHOTO 3adera Io
okoHuaHHO 9 cemectpa. JuddepeHunpoBaHHbIid 3a4eT MPOBOOUTCS B YCTHOM Qopme. DK3aMeH B
koH1le 10 cemecTpa NpoOBOAUTCS 10 OUIIETaM C AByMsI BOIPOCAMHU I10 BCEMY KYpCy.

[TepeueHb KOHTPOIBHBIX BOIPOCOB B 9-0M cemecTpe:

e AN N M

9.

DHepreTHyecKre IpodIeMbl COBPEMEHHOT0 Mupa. Pojib 1 MeCTO 3HEPreTHKH SepHOTO CHHTE3A.
TepmosinepHble peakiuu B ropsueii miasme. Beliensromasncss MOIHOCTb. DHEPreTUUECKUE IIOTEPH.
3aBucumocTts ceueHuit DD u DT peakiuii ot aHeprum.

MerToibl co3nanus ropsiaeit (TepMOsIIEPHOM) TIIa3MBI.

TepmosaepHbIit peakTop ¢ HyJIeBOM moye3Hor MomHocThio. Kputepnii Jloycona.

Knaccuduranus cucrem YTC.

TepmosiaepHBIii CHHTE3 B CUCTEMaX ¢ MHEPIMOHHBIM yep KaHHEM I1a3Mbl. OO1I1e MpUHIUIIBI
Mouisble na3epbl ¥ MUHU MUILIEHHU.

I'eneparopsl CHIIBHOTOYHBIX ITyYKOB 3apsDKEHHBIX YaCTHIL

10. ®wusmueckre mnpodnembl peanusanuu JITC. HeoOXomuMoCTh CHIBHOTO CXKaTHs TBEPAOTO T/s
TOIUINBA.

11. l'mppogunamuueckuii KI1/I cxxarus cheprdeckux MUILIeHe.

12. Peneii-TelinopoBckas HEYCTOWYUBOCTb.

13. Bonna TCPMOSAACPHOI0 TOPCHUA B MUIICHAX IMMPAMOIO U HCIIPSAMOI'O 06J1y‘-IeHI/I$I.

14. MGTOI[LI HCCIICAOBAHUA IUIOTHOM KOpOTKO)KI/IBymeﬁ IJ1a3Mbl U MOJTYYCHHBIC PC3YJIbTAThL.

15. CBGpXHJ’IOTHaﬁ mradMa ¢ MHOTO3apsaAHbIMU HOHAMHU KaK peHTFCHOBCKI/Iﬁ JIasep.

IlepeueHp KOHTPOIBHBIX BONPOCOB B 10-0M cemecTpe:

1.
2.
3.

Z-1VHY ¥ TeTa-NIAHY pa3pAsl. JIailHEpHbIE CHCTEMBI.
HeliTpoHHOE U 7K€CTKOE PEHTI€HOBCKOE H3JIy4EHHE UMITYIbCHBIX Pa3psI0B.
DNEeKTPOAMHAMUYECKHE YCKOPUTEIHN TUIA3MBI.



[Mna3menHsIii GoKyc.

JloBymIku ¢ MarHUTHBIMH ITpoOkamu. OOImye NPUHIKIEL. 3al0IHCHNE JIOBYIIEK ropsdeil mia3Moil.
l'upponvHamMuueckas HEyCTOWYNUBOCTb.

JloByniku ¢ MuaMMyMOM B.

N R

Kunernueckue HeyCTONUUBOCTH.
9. Craryc u nepCHeKTUBbI «OTKPBITHIX» MAaTrHUTHBIX JIOBYIIEK C OrPAaHUYEHUEM IIOTEPh Yepe3 MPOOKH.

10. MarHuTHbIC JIOBYIIKM C 3aMKHYTBIMH CHJIOBBIMM JHHHSAMH. BpamarenbHoe mnpeoOpa3oBaHue
MarHuTHOT'O TOJIS.

11. Cremnaparop.

12. Tokamak: oOII¥e PUHITUIIBI, JIEMEHTHI U y3JIbl YCTAHOBKH.

13. MeTob! 10M. HAarpeBa Mmia3mbl.

14. Iupdpy3ust u TEIIOMPOBOAHOCTH TUTA3MbI B TOPOUIATBHBIX TIOJIAX.

15. IlpumeHsieMble METOBI IUATHOCTUKH U TOTYYCHHBIC PE3YIIBTATHI.

16. HWmxkeHepHple mnpoOIEeMbl TEPMOSJIEPHBIX PEAaKTOPOB Ha OCHOBE TOKaMaka M CHCTEM C
WHEPIUOHHBIM yAepKaHUEM.

17. Mexnaynaponusii OkcniepumenTanbublil Peaktop ITER u nmasepHbiif TepMosiiepHbIl KOMILIEKC
NIF.

HpI/IMepBI OK3aMCHAIITMOHHBIX OuIeToB (SaHaHHﬁ, TCCTOB W Op. MATCpUAIOB, HUCIHOJB3YyCMbIX JIA
MPOBEACHUA 3a4CTa, BKSaMeHa):

buner 1

1. DOueprernyeckue nmpodiaeMbl coBpeMeHHOro mMupa. Ponb u mMecto sipepHO sHepreTukd. Peakuuun
CUHTe3a JIeTKHX Anep. 3aBucuMocTh ceueHnid DD u DT peaxiuii oT sHeprum B3auMOAEUCTBUS SIIEP.
[MuxkHoOs AEpHBIC peakiui. MEe30HHBIN KaTanus.

2. Tokamak: oOuIyie MPUHLIMIIBI, YCTPOMCTBO U Ha3HAYCHUE OCHOBHBIX AJIEMEHTOB U y3JI0B yCTaHOBKH,
MIpUMEHSIEMbIE METObI U3MEPEHHS TapaMETPOB IJIa3MBbI.

buner 2

1. TepMmosimepHBI peakTop C HYJIEBOH IoJie3HON MomHOCThI0. Kputepunii Jloycona. Kiaccuduxkarms
CHCTEM peallu3alliil YIPaBIseMOro TEPMOSACPHOTO CHHTE3a MO crocobaM yaepikaHusl IUIa3Mbl H
METOJ]aM €€ HarpEeBaHHUS.

2. Annabatudeckre MarHUTHBIC JIOBYIIIKMA C MATHUTHBIMU MPOOKaMHU: OOIIME TIPUHITHUIIBI, 3aTI0THEHUE
JIOBYIIEK IJ1a3MOM. MarHuTHbBIE JIOBYIIKM C IOJieM, HapactalomuMm K nepudepun. JloBymku c
«MUHUMYMOM B».

buner 3

1. TepmosimepHble peakliuy B TOpsiUei TUIa3Me: BBIAENAIOMAACS MOIIHOCTh, SJHEPTeTUYECKHUE TTOTEPH:
muQQy3us, TEIIONPOBOAHOCTh, U3yUCHHE, BRITOPAHUE TOILIMBA, MIepe3apsaKa.

2. Z-nvH4Y W TeTa-nuHY pa3psanbl. JlaliHepHbIe cucTeMbl. HEHTpOHHOE M )KECTKOE PEHTIEHOBCKOE
W3ITy4YeHHE UMITYIBCHBIX Pa3psIoB.

buner 4

1. HeycroitunBoctes masmel:  ruppoanHamuueckue (Peneit-TeiimopoBckas HEyCTOHYHMBOCTD,
THAPOAMHAMHMYECKAass  HEYCTOWYMBOCTH  JKEIOOKOBOTO  THIIA,  HEPETSHKKH),  KHHETHYECKHE
HEYCTONYNBOCTH.

2. MarnuTHble JIOBYHIKH C 3aMKHYTBHIMHM CHJIOBBIMHM JIMHHMSMH: OOIIWE NPHHIUIbI, paBHOBECHE U
YCTOHYMBOCTh TOPOMIAIBHOTO IJIa3MeHHOTo crojba. TopompanpHble JIOBYHIKM CO  CJIa0bIM
IPOJOIBHBIM MarHUTHBIM HOJIeM. BpamarensHoe npeobpa3oBaHre MarHuTHOTo nosns. Cremiaparop.
buner 5

1. Pusnueckue MpodIEMBI JIA3EPHOTO TEPMOSICPHOIO CHHTE3a: MOMIOUICHUE U PaCcCesTHUE MOILHOTO
JIA3€pPHOI0 M3JIY4YEeHMs IIJ1a3MOM, NEPEHOC 3HEPITUU U3 30HbI IIOIVIOILEHUS Ha IOBEPXHOCTb TBEPIOU
MHIIEHH, PEXKUMBI CKATUS U HArPEBAHUS TEPMOSIEPHOTO TOILIUBA.

2. DJIEKTpOOMHAMUYECKUE YCKOPHUTENH IUIa3Mbl: OOIME NPUHIIMIIBI, YCTPOWCTBO U MOAETH YCKOPCHHUS.
[MpuMeHenue m1a3MeHHbIX yckopuTtesen. [1nasmMenHsiit Gokyc.

Kpurepun onennBanus



Onenka «ormmuHo (10)» BhICTaBIsAETCS OOydaromieMycsl, €CIId OH TIOKa3all BCECTOPOHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCs, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCie
yKa3aHUs 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIBHO UCIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJyYCeHHbIC 3HAHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a71a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ro, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJbLIMe OMMOKH B OTBETE U (WJIM) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycs, €ClIi OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0TycKaeT OMMOKH TIpY PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIA XapakTep 3HAHWH, HETO4YHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKOM TOCIIEA0BATEILHOCTH B U3JI0KEHUH ITPOrPAaMMHOT0 MaTepuaa, €Cy pU 3TOM OH BJIaJeeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHSATH MOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJETBOPHUTENbHO (3)» BbICTaBIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKONW MOCIIEOBAaTEeIbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepHaja, He BIaJCIoIeMy
HEKOTOPBIMH pazieflaMi Y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJY4YCHHbIE 3HAHUA II0
o0pasity B CTaHAAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOorpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI TUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BBICTaBIsSETCS 00ydaroIeMycsi, TOKa3aBlIeMy IOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLUTLTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBenennn yctHOTO UG GEPEHIIMPOBAHHOTO 3a4éTa ©  9K3aMeHa oOydaromemycs
npenocrasisieTcs He MeHee 45 MUHYT Ha noaroToBky. Ompoc oOyuaromierocs 1no Oujaery Ha yCTHOM
i depeHIIMPOBaHHOM 3a4yeTe U HK3aMEHE He JI0JDKEH MPEBBIIIATh IBYX aCTPOHOMHYECKUX YacoB.

Bo Bpems npoBeaenus auddepeHunpoBaHHOro 3a4éTa 1 9K3aMeHa 00yJaroIUecs: MOTYT HOJIb30BaThCS
MpOrpaMMoOiN JUCIUILIMHBI, a TakXe BCEH HEOOXOJUMOHN IUTeparypoil UIs peuieHHs 3agadu; MpH
OTBETaxX Ha YCTHbIE BOIPOCHI IIOIB30BATHCS JTUTEPATYPOH 3alpPEIICHO.



