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AHHOTANMA

B mporpamme kypca «¥YmpaBngembiit TepmosnepHbii cuHTe3» (YTC) mocnenoBaTelnbHO pPacCMOTPEHBI
OCHOBHBIE BOIIPOCHI, CBS3aHHBIE C CO3JAHHEM HEUCUEPNAEMOI0 M JOCTYIHOIO HCTOYHUKA DSHEPIHH,
CIIOCOOHOTO  yHOBJICTBOPUTH HApaCTAlONIIME IOTPEOHOCTH 4YeIOBEYeCTBA B 0003pUMON MEpCIEKTHBE.
IlokazaHa akTyanbHOCTH 3TOM 3aJay, MPOBEACH AaHAIN3 MPEUMYIIECTB M HEAOCTAaTKOB CYIIECTBYIOIIUX
METOJIOB MOJTy4eHHsI SHepruu. B xoze 3ansaTHii pa3duparorcs BOpocs (PU3MKHU IITIa3Mbl ¥ O0IIHE MPUHIIMIIBL,
JeKalle B OCHOBE PabOTHI TEPMOSIEPHBIX YCTAaHOBOK. PaccMaTpuBaloTCsi BO3MOXKHBIE IIYTH peau3aliu
YTC: cucrembl ¢ MarHUTHBIM yAEp)KaHUEM IIIa3Mbl, CUCTEMBbl C MHEPLUAIbHBIM YIEPKAHUEM, a TaKKe —
MPOMEKYTOUHBIE HMITYJbCHbIE CUCTeMbl. CIylIaTrenn 3HAKOMSTCS C yCTPOWCTBOM, NMPHUHLUINAMH paboThl,
OCHOBHBIMU IIPpEMMYILECTBAMM U HENOCTaTkaMu Z W TeTa-NHUHYEH, JalHEepHBIX CHUCTEM, IUIA3MEHHBIX
YCKOpDHUTENIEH, OTKPBITBIX MAarHUTHBIX JIOBYIIEK, TOKAMakOB M CTEIJIapaTOpoB, CHCTEM JA3€pPHOTO
TEPMOSIIEPHOTO CUHTE3A.

1. lean u 3apa4n

Henp AucoMnInHBI

- W3y4eHHE OCHOB (M3MKM BBICOKOTEMIIEPATYpPHOH IUIa3Mbl M SAJEPHBIX pEeaKknui CHHTE3a C
MpUOOPETCHNEM HABBIKOB NPUMEHEHMS IIOJIyYCHHBIX 3HAHUM B HCCIEAOBAaTEIbCKUX padoTax.
OcHOBHbIE PAa0OTHI BEOYTCS B HANpPABICHUU PEIICHHS HHEPreTHYEeCKUX IMpoOiIeM COBPEMEHHOTO
o0miecTBa, HO CIEAYET TaKKe OTMETUTh U OypHOE pa3BUTHE LEJOro psla BaXKHEHIIMX MPUKIAIHBIX
3a7a4, 0a3MPYIOIIMXCS HAa CO3IaHMM BBICOKOTEMIIEPATYPHON IUIa3Mbl B 3€MHBIX JIAOOPATOPHSX IS
BCECTOPOHHETO MCCIIEOBAHNS [TOBEACHNS BEILIECTB B SKCTPEMANIBHBIX YCIOBUAX. [lonydeHHbIe 3HAHNUS,
MOJKPEIIJICHHbIE BBIIIOJIHEHUEM MAarucTepCckod aMccepralud Ha JAEWCTBYIOUIMX —IUIa3MEHHBIX
TEPMOSJIEPHBIX YCTAHOBKAaX C CAMBIMHM COBPEMEHHBIMU CPEICTBAMU JHATHOCTHUKH.

- pa3BUTHE TBOPYECKON AaKTUBHOCTU MOJIOJBIX MaruCTPOB B 00MACTSIX (PM3UKK BBHICOKOTEMIIEPATyPHOM
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;
— prOOpeTeHHEe 3HAHUH O COCTOSIHUU M NEPCIIEKTUBAX Pa3BUTHS PA3IMYHBIX MOIXOJ0B K pean3aliu
JEMOHCTPAllMOHHOTO  TEPMOSAEPHOTO  peakTopa W O3HAKOMJICHHE C  NPUMCHSEMBIMU
JMarHOCTUYECKHMMHU METOIAMH W CPEICTBAMH; OOCYKICHHE Ha CEMHHapax Hambojee WHTEPECHBIX
HOBBIX PE3YyJIbTATOB M MPEIIOKEHUH, IyOIMKYeMBIX B HAyYHBIX JKypHaJIax;
— NMpHOOpEeTeHHEe HABBIKOB NMPUMEHEHHS MONYYEHHBIX 3HAHUH B CMEXKHBIX M MEKIHCIUILTHHAPHBIX
Hay4HBIX oOyacTsX (IUIa3MEHHBIE [BHUIaTelHM, PEHTICHOBCKHME JIa3epbl, MOIIHbIE HWCTOYHHKU
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  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

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

Hay4YHbIX 3HaHUH B o0sacTu

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
(U3MKO-MaTEeMaTHYECKUX HAYK

ONBIT W Pe3yJbTaTbl HAYYHBIX HCCICAOBAHHA B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
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 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacth  cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

OIIK-3 Criocoben BbIOUpath u (M) peleHus




paspabarbiBarh oaxob! K pemenuio TunoBbix |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 001acTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/ad, NPUMEHssl 3HaHHUS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METO/IaMU PEIICHUS, TOHUMAET U YYUTHIBACT Ha MPAKTHKE
TPaHULBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

I[IK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, HOpMaNTU30BLIBATh M |MAaTCMaTHYCCKUE MOJCIU  JIIS  ONUCAHHMS  HM3Yy4acMbIX
pelnars 3a1a41, B TOM YUCJIe pa3pabarTbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MATEMATUUYECKUE MOJICIIN MOACIN

U3y4aeMBbIX SBJICHUI U TIPOLIECCOB, CUCTEMHO  |[TK-1.3 Cmoco0eH NpUMEHATh TeopeTudeckue u (WIIH)
aHAJIM3UPOBaTh HAy4YHbIE IIPOOJIEMBI, OIYYaTh |3KCIIEPUMMEHTAIBHBIE METOIBI MCCIIENOBAHNN K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3amadye W WHTEPIPETHPOBATH  MOTYyYCHHBIC
pe3yabTaThl

IMK-3.1 TloHumaeT NpPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX

IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

MporpaMm) B U30paHHON MTPEIMETHOM 00IacTH
IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIbTATOB

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

3HATh:
(dyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTepHbIe A1 (PU3NKU ropsyeil a3mMbl 1 aTOMHON (PU3HKH;
COBpPEMEHHBIE TPOOTIEMBbI HU3NKU;
o01mue Moaxo/Ibl K PEIIeHHI0 MPUKIaJHbIX U TeopeTHuecKkux 3a1ad Y TC.

YMETb:
abcTparupoBarhCsl OT HECYIIECTBEHHOTO MPU MOJIEIIMPOBAHUH PEATBbHBIX (PU3NUECKUX CUTYaLlUi;

HOJIb30BAaThCSl CBOMMH 3HAaHMAMHU JUIS  peuleHus (yHIaMEHTaJIbHBIX, MPUKIATHBIX |
TEXHOJIOTHYECKHX 3a/1a4;

JienaTh MPaBUIIbHbBIE BBIBOJBI U3 COMIOCTABICHUS PE3yIbTaTOB TEOPUU M IKCIIEPUMEHTA;
MPOU3BOIUTH YMCIICHHBIE OLICHKH I10 MOPSIKY BETHYUHBI;
JienaTh Ka4eCTBEHHBIE BBIBOJIBI IIPH MEPEX0/Ie K MPEeIbHBIM yCIOBUAM B U3y4aeMbIX IpoOiemMax;
BUJIETH B TEXHUUECKUX 3a/1a4ax (PU3MYECKOe COAEPIKaHuE;
OCBauBaTh HOBBIC TPEIMETHBIC O0JACTH, TEOPETHYECKHE IOAXOAbl M SKCIEPHUMEHTAJIbHbIC
METO/IMKH;

HOJIy4YaTh HAWIy4dllMe 3HAYCHHUS IapaMeTPOB TEPMOSJECPHBIX IUIA3MEHHBIX M HHBIX
ANEKTPO(U3NIECKUX YCTAHOBOK PA3IMYHOTO HA3HAYEHUS M NPAaBUIBHO OLEHHMBATh CTENEHb HX
J0CTOBEPHOCTH;

3¢ (EeKTUBHO HCIOIB30BATh MOJIYUYCHHbIC 3HAHMS, HMMEIOLIMECS METOIbl peLICHUs 3a1ad
IKCTIEPUMEHTAIbHOW (U3UKM Al JOCTHKEHHS HEOOXOIMMBIX TEOPETHYECKUX U IPUKIAIHBIX
PE3YNBTaTOB.
BJIaJICTh:

HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CaMOCTOSITEIbHOU paboThI B 1aboparopun U MHTEpHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (HU3HMYESCKUX 3a/1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPE3yJbTaToOB OIBITa M COIOCTABJICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;
MPaKTHKOW MCCIICIOBaHUS M PEIICHUS TEOPETUIECKUX U MPHUKIIAIHBIX 33/1a4.

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 1/ cuate3 (YTC) ¢ 3 9 6
WHEPLMOHBIM YACPKAHUEM TIIIA3MBl.
5 dusnueckue MpoodieMbl JIA3EPHOTO T/51 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.
Wnxenepuble mpoOiemMbl T/s1 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 1/1 cunte3 (YTC) ¢ WHEpIHMOHBIM yaepkaHueM I1a3mbl. OOIUe TPUHIUIEL.
MouHsle na3epsl ¥ TeHEPaTOPbl CHIBHOTOYHBIX ITyYKOB 3aPsKEHHBIX YACTHII.




5. ®uznueckue npodIeMbl Ta3epHOTO T/51 CHHTE3A.

®usnyeckue npoOIEeMbl JIA3EPHOTO T/s cHHTE3a. PeXuMMBI CkaTusi M HarpeBaHus T/s TOIUIMBA.
Peanuzauus 1/ ropeHns B MUILEHSIX MPSIMOTO U HEMPSIMOTO OOIyUYCHHS.

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

Z-nMHY W TeTa-IMHY paspsabl. HEeNTpOHHOE M KECTKOE PEHTIEHOBCKOE H3IYyYEHHE MOIIHBIX
HAMITYJIbCHBIX pa3psaoB. JIaliHEpHBIE CUCTEMBI.

7. AnnabaTtuueckue MarHUTHBIE JIOBYIIKM ¢ MATHUTHBIMH ITPOOKaMH.

AnurabarnyecKkue MarHWTHBIE JIOBYIIKA C MATHUTHBIMHU mpoOkamu. OOIre MPUHITUIIB, 3al0THEHHE
JIOBYIIEK TUIa3MOM, TUJIPOJMHAMUY. U KUHETUYECKHE HEYCTOMUMBOCTH U JIOBYIIKHA C MUHUMYMOM B.

8. MarauTHbie JIOBYIIKH C 3aMKHYTBIMH CUJIOBBIMHA JIMHUAMMU.

MarHuTtHble JIOBYIIKM C 3aMKHYTBIMH CHJIOBBIMHM JIMHUSIMH. BpamiarenbHoe mnpeoOpa3oBaHue
MarauTHoro nons. CremiapaTop U TOKaMak- OCHOBHBIC NMPHUHIUIBI PABHOBECHS M YCTHHYMBOCTHU
TOPOHUIAIBHOTO MJIa3MEHHOTO CTOJNOA.

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

OO1mye NpUHIMIBI, YCTPOMCTBO U HAa3HAYCHNUE OCHOBHBIX AJIEMEHTOB M y3JI0B YCTAaHOBKU TOKaMak.
[IpumeHnsieMble METOBI TUATHOCTUKH U ITOJyYEHHBIE PE3YIBTATHI.

10. Umxenepneie npoOieMbl T/ peakTOPOB HA OCHOBE TOKAMaKa M CHCTEM C HHEPLHOHHBIM
yIAEpKAHUEM ILIA3MBI.

WuxeHepHble NpoOJIEMBbl T/ PEaKTOpOB HAa OCHOBE TOKaMaka M CHCTEM C HHEPLUOHHBIM
yaepxaHneM TIasMbl. J[aHHbIE TIO coopyXaeMoMy MEXIyHapOJHOMY OKCIEPHUMEHTAIBHOMY
peaktopy Tokamaky ITER u pe3ynbrarel, nojlydeHHbIE HAa KPYIHEWIIEH JIA3€pHO TEPMOSIECPHOMN
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, u3yuaromuii Kypc «Ynpapnsembiii Tepmosaepusiit CUHTE3», AOKEH, C OJHOW CTOPOHBI,
OBJIA/IETh OOIIMM TMOHSATHWHBIM amlaparoM, a C JAPYroil CTOPOHBI, JOJDKEH HayYUTbCS MPUMEHSTh
[I0JIyYEHHbIE 3HaHUS Ha [IPAKTUKE.

OOyy4aromuiicss TODKEH TMOMYYUTh YETKOE MPEJCTABICHUE O THIAX JEHCTBYIOIIMX M CO31aBAaeMbIX
TEPMOSICPHBIX YCTAaHOBOK C BBICOKOTEMIICPAaTypHOM TIUIa3MOil , WX Ha3HAYeHUH, a TaK IKe
UCTIONB3YEMBIX M pa3padaThiBaéMbIX METOJAX M CPEICTBaX AMArHOCTUKH IUIa3Mbl B AKCTPEMAJIbHBIX
ycnoBusix. CTyIeHTY-Marucrpy  HEOOXOOMMO HMETh JOCTaTOYHO SICHOE MpPEACTaBICHHE H, TI0
BO3MOYKHOCTH, YCOBEpIIEHCTBOBATh PACUETHO - TEOPETHUECKHE MOJIEJIN MpPOLECCOB M SBJICHUM,
Pas3bITPHIBAIOIIMXCS B TEPMOSIICPHBIX CHCTEMaXx C ropsiueil miasmoid. Cienyer oOparuTh BHUMaHHE Ha
TOT (haKT, YTO MPUMEHSIEMbIE B TCOPUH METOJbI PEIICHHs BO3HUKAOIMX B padoTax mo YTC mpobnem
OKa3bIBAIOTCSl BECbMa IOJIC3HBIMH Ul PEHICHUs] HOBBIX 3a7a4 (DyHAaMEHTaJIbHOTO, NPHKIAJIHOTO H
TEXHOJIOTUYECKOTO XapaKTepa.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4yHOW JHTepatype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO — M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

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

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

PyKkoBOICTBO M KOHTPOJIb CaMOCTOSATENIbHOM pabOTBI CTygeHTa ocymecTBiuserca B (opme
WHJIUBUTyaJbHBIX KOHCYIIBTALUH.

[IpomesxyTouHBIN KOHTPOJIb 3HAHUI MPOBOIUTCS B BUAE caaun Auddepenunpyemoro 3auéta mexay 1X
n X cemecTpaMu U Ha ceMuHapax. CiiefyeT OTMETHTh, YTO YK€ C UeTBEpPTOro Kypca CTyA€HThl 0a30Boi
kadeapsr [InasmMenHoi DHEpreTHKH MPUKPEIUICHBI K Hay4HbIM oTAenaM u Jadoparopusm 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

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

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYECHHBIE
pe3yapTarhl

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATb:

(byHIaMeHTaIbHbIC TIOHATHS, 3aKOHBI, TEOPUU KJIIACCHYECKOH U COBPEMEHHON (PU3UKHU;
MOPSAKY YUCIICHHBIX BEJIMUWH, XapaKTepHbIe sl PU3UKU TOPSUEH TU1a3Mbl U aTOMHOM (DU3HKH;

COBpPEMEHHBIE TPOOIIEMBbI (DU3UKU;

OGH.H/IG MOAXOAbI K PCHICHUTIO NPUKIIAJIHBIX U TCOPCTUUCCKUX 3a1a4 VTC.

yMeTh:




a6CTpaFI/IpOBaTBC$I OT HCCYHICCTBCHHOT'O TP MOACIIMPOBAHUHN PCAJIbHBIX (1)I/IBI/I‘IGCKI/IX CHTyaL[Hﬁ;
IMOJIb30BATbCA CBOMMU 3HAHUAMHU [JId PCHICHUA (i)YHI[aMCHTaHBHBIX, IPpUKJIAgHBIX U
TCXHOJIOTHYCCKHUX 3a1a4,
ACJIaTb IPaBUJIbHBIC BBIBOABI U3 COIIOCTABJICHUS PE3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
MPOU3BOAUTDH YUCJICHHBIC OLICHKU I10 MOPAAKY BCINYUHBI,
ACJIaTb Ka4€CTBCHHBIC BBIBOABI ITPU NEPEXOAC K MPEACIIbHBIM YCIIOBHUAM B U3y4aCMbIX np06neMax;
BUJACTH B TCXHUYCCKHUX 3aJa4ax (1)I/I3I/I‘IGCKOC COACPIKAHUC,

OCBanBaTb HOBBIC MNPCAMCTHLIC 06J'IaCTI/I, TCOPECTUUCCKUC NOAXOAbl M OJSKCIICPUMCHTAJIbHBIC
MCTOAMKH,

IIOJIy4aTb HAWIYUYHIHUE 3HAUCHHUA IIapaMETPOB TCPMOSACPHLIX INIA3SMCHHBIX W HHBIX

3HeKTpO(1)H3I/ILIeCKI/IX YCTaHOBOK pPa3JIM4YHOI0 HA3HAYCHUA W MNPABUIBHO OLCHUBATH CTCICHL HX
HOCTOBECPHOCTH,

3(1)(1)CKTI/IBHO HUCIOJIb30BATh TIOJYUCHHBIC 3HAHHWA, HMCIOIIUCCA MCTOABbI PCIICHHUA 3alad

OKCTICPUMEHTALHON (U3UKK JJISl  JIOCTHXKCHHUS HEOOXOIMMBIX TEOPETHUYECKUX W MPUKIAIHBIX
pE3YJIBTaTOB.

BJIA/IETh:
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CaMOCTOSITEIbHOU paboThI B 1aboparopun U MHTEpHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (HU3HMYESCKUX 3a/1a4;

HaBbIKaMH I’paMOTHOﬁ O6pa60TKI/I PE3YJIBTATOB OIbITA W CONOCTABJICHUA C TCOPCTUUCCKUMU
JaHHBIMU;

MPaKTUKOW UCCIIEOBAHMS M PEMICHNS TEOPETUUECKUX U MPUKIIAJHBIX 3a/1a4.
3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C menpi0 KOHTPOJISE OCBOSHHUS OOYUYaIOIMMUCS y9eOHOTO Marepualia MIPOBOIUTCS 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 IUCHMIUIMHE «Ypasisiembld Ttepmosiaepubiii cuated (YTC)»
OCYIIECTBIISIETCS. MO BBICTYIJICHUSIM Ha ceMuHapax WU B ¢opme auddepeHImpoBaHHOrO 3a4era Mo
okoHuUaHHIO 9 cemectpa. duddepeHIMpPOBaHHBIA 3a4eT MPOBOAMUTCA B YCTHOW (opme. DK3aMeH B
koH1le 10 cemecTpa NpoOBOAUTCS 10 OUIIETaM C AByMsI BOIPOCAMHU I10 BCEMY KYpCy.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB B 9-0M ceMecTpe:

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.
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9. T'eHepaTopbl CUIBHOTOUHBIX ITyYKOB 3apsIKEHHBIX YaCTHIL

10. ®wusuveckune npodnembl peanuzanuu JITC. HeoOGXomquMOCTh CHIBHOTO CXKATHSI TBEPIOTO T/S
TOIUINBA.

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

12. Peneii-TelinopoBckas HEYCTOWYUBOCTb.

13. BonHa TepMOSAAEpHOTO TOPEHHST B MHUILIEHSIX MPSAMOTO U HEMPSIMOTO OOyYESHHS.

14. Metonbl Hccnen0BaHus INIOTHOW KOPOTKOXKHUBYIIEH TJIa3MBbl U ITOJTyUYEHHBIE PE3YIbTATHI.
15. CepxmioTHas mjiazmMa ¢ MHOTO3apsIIHBIMA HOHAMH KaK PEHTTEHOBCKUH Jla3ep.

IlepeueHp KOHTPOIBHBIX BONPOCOB B 10-0M cemecTpe:

1. Z-nvHY U TeTa-nuHY pa3psaasl. JIallHepHbIE CUCTEMBI.

2. HelTpoHHOE M €CTKOE PEHTIT€HOBCKOE N3JIy4€HHE UMITYIbCHBIX Pa3psI0B.
3. DIeKTpoArHAMUYECKHE YCKOPUTEIH IJIa3MBbl.



[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. HWmxkeHepHbIE TPOOIEMBI TEPMOSACPHBIX pPEaKTOPOB HAa OCHOBE TOKaMaka W CHCTEM C
WHEPIUOHHBIM yAepKaHUEM.

17. Mexnaynaponausii DkcniepumenTanbHblil Peaktop ITER u nmazepHbiif TepMosiepHbI KOMILIEKC
NIF.

HpI/IMepBI 9K3aMCHAllMOHHBIX OueToB (3a,E[aHI/II\/’I, TCCTOB W Ap. MATCPHUAJIOB, HCIOJb3YCMbIX IJId
MPOBEACHUA 3a4CTa, BKSaMeHa):

buner 1

1. DOueprernyeckue nmpodiaeMbl coBpeMeHHOro mMupa. Ponb u mMecto sipepHO sHepreTukd. Peakuuun
CUHTe3a JeTKuX saep. 3aBucumoctb cedeHuit DD u DT peakiuit oT sHepruu B3auMOAEHUCTBUA AEP.
[MuxkHoOs AEpHBIC peakiui. MEe30HHBIN KaTanus.

2. Tokamak: oOme MPUHLHUIIBI, YCTPOUCTBO U Ha3HAYEHUE OCHOBHBIX 3JIEMEHTOB M Y3JI0B YCTaHOBKH,
MIpUMEHSIEMbIE METObI U3MEPEHHS TapaMETPOB IJIa3MBbI.

buner 2

1. TepmosnmepHBIil peakTop C HyJEBOI mone3Hoi MomrHocThio. Kpurepuit Jloycona. Knaccudukarus
CHCTEM peallu3alliil YIPaBIseMOro TEPMOSACPHOTO CHHTE3a MO crocobaM yaepikaHusl IUIa3Mbl H
METOJ]aM €€ HarpEeBaHHUS.

2. Anmumabatvueckue MarHWTHbBIE JIOBYIIKH C MArHUTHBIME MPOOKaMU: OOIINE MPHHITUTIBI, 3aII0JTHEHNE
JIOBYIIEK I1a3MOM. MarHuTHbBIE JIOBYIIKM C IIOJIeM, HapacTalomuMm K nepudepun. JloBymku c
«MUHUMYMOM B».

buner 3

1. TepmosimepHble peakly B TOpsYel Ijia3Me: BBIAESIONIAsACS MOIIHOCTh, SJHEPTETHUYECKUE TTOTEPHU:
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 mnasmel:  rugpoanHamuueckue (Peneil-TeinopoBckas HEyCTOHYHMBOCTD,
THAPOAMHAMHMYECKAass  HEyCTOWYMBOCTH  JKEJIOOKOBOIO  THIA,  TMEPETSHKKM),  KUHETHYECKHe
HEYCTONYNBOCTH.

2. MarHuTHble JIOBYIIKHA C 3aMKHYTBIMH CHJIOBBIMH JIMHMSMH: OOIIME NPHHIUILI, paBHOBECHE U
YCTOMYMBOCTh TOPOMIANBHOTO IIa3MeHHOro crojba. TopowmpanbHble JIOBYIIKH CO  CJa0BbIM
IPOJOIBHBIM MarHUTHBIM HOJIeM. BpamarensHoe npeobpa3oBaHre MarHuTHOTo nosns. Cremiaparop.
buner 5

1. Pusnueckue MpodIEMBI JIA3EPHOTO TEPMOSICPHOIO CHHTE3a: MOMIOUICHUE U PaCcCesTHUE MOILHOTO
JIA3€PHOIO W3JIYUYCHMsl IJ1a3MOM, IEPEHOC BHEPIUU U3 30HBI IOIVIOIIEHUS Ha IIOBEPXHOCTh TBEPHOM
MHIIEHH, PEXKUMBI CKATUS U HArPEBAHUS TEPMOSIEPHOTO TOILIUBA.

2. DNeKTpOAMHAMUYECKHE YCKOPUTEIHN TIa3Mbl: OOLIME MPUHIHUIIBI, YCTPOMCTBO U MOJIEIN YCKOPECHHUS.
[MpuMeHenue m1a3MeHHbIX yckopuTtesen. [1nasmMenHsiit Gokyc.

Kpurepun onennBanus



Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOydYaloIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhIcTaBIAETCS OOyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
NPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUs 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIBHO UCIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYIIECTBY H3JIaraeT ero, yMeeT IPHUMEHATh IOJYYCHHBIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a71a4;

OLIEHKa «XOpOILO (6)» BHICTABIACTCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3J1araeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHBIC 3HAHWA Ha IPAaKTUKE, HO [OIYCKaeT
HeOoJbLIMe OMMOKH B OTBETE U (WJIM) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00y4aromeMycs, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0TycKaeT OMMOKH TIpY PEelIeHUH 3a71ad;

OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIseTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyIICHHS
JIOTUYECKON IIOCIIe10BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3esiaMu y4eOHOW IMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHSATH MOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJIETBOPUTENIBHO (3)» BBICTAaBIACTCS OOydaroLIeMycCs, MOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapPyLIICHUS
JIOTUYECKOHM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOrPAMMHOIO Marepuala, He BIaJICIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEILHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YaCcTH OCHOBHOTO COJEpPKaHUSI Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCHUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLICHKAa «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIlIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLUTLTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

I[lpu mpoBenennn yctHOro audQEpEeHIUPOBAHHOTO 3a4éTa ©  dK3aMeHa oOydJaromemycs
npenocTasisieTca He MeHee 45 MUHYT Ha moAroroBky. Omnpoc oOydarolierocst mo OUaeTy Ha YCTHOM
i depeHIIMPOBaHHOM 3a4yeTe U HK3aMEHE He JI0JDKEH MPEBBIIIATh IBYX aCTPOHOMHYECKUX YacoB.

Bo Bpems npoBenenus nuddepeHInpOBaHHOTO 3a4€Ta U IK3aMeHa 00yJaromuecs MOryT MOJIb30BaThCS
MporpaMMol JUCIUILTHHBI, a TakXke BCel HeOoOXOAMMOH NUTeparypoil AJisi pelleHus 3ajaqu; Npu
OTBETaxX Ha YCTHbIE BOIPOCHI IIOIB30BATHCS JTUTEPATYPOH 3alpPEIICHO.



