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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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl JOCTHKEHHUS] KOMIIETEHIIUN

OIIK-1 CriocobeH ¢popMynupoBarh HEIH U OIIK-1.1 NUmeeT npeacTaBiIeHHE O COBPEMEHHOM COCTOSTHUU
3aJIaul UCCIIeJIOBaHUS, BRIOUPATh KPUTEPUU WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
OLICHKH, BBISBIISITh IPHOPUTETHI PELICHUS 3a1a4 |TpodeCcCHOHAIBHOMN e TeNbHOCTH

OI1IK-3 CriocobeH opopMIISITh Pe3yIIbTaThI OIIK-3.1 Bmageer mnpodeccCHOHANBHON TEPMUHOIOTHEH,
HAy4HO-HCCIICAOBATEILCKOM NESTENbHOCTH B UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
BHJIE CTaTeH, JIOKJIaJ[0B, HAyYHBIX OTYETOB U nuTeparype, obnagaer HaBbIKAMH YCTHOTO M TMHCBMEHHOTO
MPE3eHTALUH C UCIIOIB30BAHUEM CUCTEM W3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax

KOMITbIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |IpodecCHOHAIbHON KOMMYHHUKAIUU
porpamMmm

[IK-1.1 3HaeT ¢pu3uveckoe ONMUcaHue SBICHUA U MPOILECCOB
[TK-1 CriocoGeH K CO3aHMIO TEOPETUYECKUX M |B O0JIACTH A1EPHON (U3MKU M TEXHOJIOTHI

MareMaTH4eCKUX Mozieliel B obmactu saepHod  T1K-1.2 YMmeer C0371aBaTh TEOPETUYECKUE u
(U3MKH U TEXHOJIOTUI MaTeMaTHYeCKHe MOJeNN B oOJacTu saepHOW (us3uku u
TEXHOJIOTUI




[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
Y pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpocTBax B 001acTH sIepHOH pU3MKH 1
TEXHOJIOTHH

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEeccoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoiicTBaxX B 00JIACTH SIEPHOH (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M MPOBOJUTH HCCIEIOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DH3NYECKUX
YCTaHOBKaX M YCTpPOMCTBaxX B 00JacTu siiepHON (DHU3MKH U
TEXHOJIOTUHI

I1K-3 CiocobeH 00bEKTHBHO OIIEHHUTH
MpeyIaraeMoe PeIeHUue Uik MPOSKT O
OTHOIIICHHIO K COBPEMEHHOMY MHPOBOMY
YPOBHIO, MOATOTOBUTH SKCIIEPTHOE 3aKITIOUCHHE

[IK-3.1 3HaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAYKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE TMPOOJeMBl B  CBOEH
MpeMETHOM 0bmacTu

[IK-3.2 YmeeT COOTHOCHTH NpEAIoIaracéMoe peIIeHne WiIn
MPOEKT C COBPEMEHHBIM MUPOBBIM YPOBHEM

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs J0KHBI

3HATb.

(byHIaMeHTaIbHBIC TIOHATHS, 3aKOHBI, TCOPUU KJIACCHYECKOH U COBPEMEHHON (PU3MKHU;
MOPSAKY YUCIICHHBIX BEJIMUWH, XapaKTepHbIe sl PU3UKU TOPSUEH TU1a3Mbl 1 aTOMHOM (DU3HKH;

COBpPEMEHHBIE TPOOIIEMBI (DU3UKH;

OGH.H/IG MMOAXOAbI K PCHICHUTIO NPUKIIAJIHBIX U TCOPCTUUCCKUX 3a/1a4 VTC.

YMETB:

a0CTparupoBarhCs OT HECYLIECTBEHHOTO IIPH MOJCIUPOBAHNH PEaTbHBIX (PU3NUECKUX CUTYALH;
MOJIb30BAThCSl CBOMMH 3HAHMSIMH JUId  pelIeHUs (PyHIAMEHTaNbHBIX, MPHUKIAAHBIX U

TCXHOJOTUYCCKHUX 3aJa4,

ACJIaTh IPaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUSA PE3YJILTATOB TCOPHUU U SKCIICPUMCHTA,
IIPOU3BOAUTDH YHMCIICHHBIC OLICHKHU I10 MMOPAAKY BECINYUHBI;
JACJIaTh KQUYCCTBCHHBIC BbIBOJBI IIPHU IMICPEXOJAC K MPCACIIbHBIM YCIIOBUAM B U3YyUACMbIX Hp06J'IeMaX;
BUACTH B TCXHUYCCKHUX 3aJadax (I)I/ISI/I‘ICCKOE COZCPIKAHUEC,

OCBaMBaTb HOBBIC MPCIMCTHBLIC O6J'IaCTI/I, TCOPCTUYCCKUC TIMOAXOABI M SKCIICPUMCHTAJIBHBIC

METOIHUKHU;

noJiydyaTb HAWJIYUYIIUMC 3HAYCHHUA MApaMCTPOB TCPMOSAACPHLIX IIJIABMCHHBIX W HHBIX
SJIeKTpO(i)I/I?)I/IT-ICCKI/IX YCTAHOBOK pPa3IMYHOIO Ha3HA4Y€HUSA W NPAaBUJIbHO OLICHUBATHL CTCIICHbL HX

AOCTOBCPHOCTH,

Sq)q)eKTI/IBHO HCIIOJIB30BATh IIOJYUYCHHBIC 3HAaHHsA, HMCIHONIUMECA MCETOAbI PCHICHUA 3aaa4d
3KCHepI/IMeHTaJ'IBHOI71 (I)I/I3I/IKI/I 1 JOCTHIKCHUA HGO6XOI[I/IMBIX TCOPCTUYUCCKUX U [MPUKIAOHBIX

pE3YyNbTaTOoB.
BJIaJIETh:

HaBBIKAMU OCBOEHHS 00JIbIIOro 00beMa HHPOpPMAIUH;
HaBBIKAMM CaMOCTOSTENIbHON paboThl B 1aboparopun u MHTepHere;
KyJBTYpOW IOCTAaHOBKHM M MOJEIIMPOBaHUS (PU3HUECKUX 3a]1ay;
HaBbIKAMU TPaMOTHON OOpaOOTKM pe3yNnbTaTOB OIBITA M COINOCTABIEHHS C TEOPETUYECKHMHU

JaHHBIMH

HpaKTI/IKOI\/'I HCCJICAOBAaHUA N PCHICHUS TCOPETUUCCKUX U NIPUKIIAJHBIX 3a/1a4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AUCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OHepreTUYecKue poOIeMBI 3 9 6
COBpEMEHHOT0 Mupa.




) 3aBI/ICI/II\\’/IOCTB ceueanit DD u DT 3 9 6
pEeaKIuii OT SHEPTHUH.

3 TepMOSI):[UepHHﬁ peakTop C HyJEBOH 3 9 6
TIOJIE3HON MOIIIHOCTBIO.

4 VYopasusiembrit 1/ cuaTe3 (YTC) ¢ 3 9 6
WHEPIMOHBIM YIep:KaHUEM TUTa3MBbl.

5 dusnyeckre MPOOIEMBI JIA3EPHOTO T/A 3 9 6
CUHTE3a.

6 Z-TVHY ¥ TeTa-IUHY Pa3ps/Ibl. 3 9 9

7 AnurabarnyecKkue MarHUTHBIC JIOBYIIIKH C 3 9 9
MarHUTHBIMU TIPOOKaMU.

] MarautHple JIOBYIIKH C 3aMKHYTBIMHU 3 9 9
CUJIOBBIMH JIMHUSAMU.
OOmme TpPUHIMIBI,  YCTPOMCTBO U

9 Ha3HAUCHHE OCHOBHBIX JJIEMEHTOB U 3 9 9
Y3JI0B YCTAaHOBKH TOKaMakx.
WNuxeHepHble TpOOIEMBI T/ PEaKTOPOB

10 |#ma ocHOBe TOKaMaka M CHCTEM C 3 9 9
WHEPIIMOHHBIM Y/IepP:KaHUEM TUTa3MBbl.

Uroro wacos 30 90 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiam)
Cemectp: 1 (Ocennwii)
1. DHepreTnyeckue npodIeMbl COBpeMeHHOTO Mupa.

OHepreTudeckue MpobieMbl coBpeMeHHoro Mupa. Poib 1 MecTo siIepHOI SHEPTeTHKH C pEeaKIUusIMu
CUHTE3a SJEP JETKUX IEMEHTOB.

2. 3aBucumocts cedenuii DD u DT peakuuii ot sHeprum.
3asucumocTts ceuennit DD u DT peakuuit ot sneprun. Co3zganue ropsiueit (TEpMOsIIEPHO) IUIa3MBL.
3. TepmosiepHBIil peakTop ¢ HYJAEBOM MOJIE3HON MOIHOCTBIO.

TepMmosiiepHBIA peakTop ¢ HYJIEBOW MOJie3HON MomHOoCThI0. Kputepunii Jloycona u knaccudukanus
T/ CUCTEM TIO crIoco0aM yliepKaHusl TUTa3Mbl U METOJIaM €€ HarpeBaHUsI.

4. Ynpasisiemslit T/ cuate3 (YTC) ¢ MHEPIMOHBIM yiep>KaHUEM T11a3MBbl.

VYopasnsembrit 1/1 cunte3 (YTC) ¢ WHEpIHMOHBIM yiepkaHueM In1a3mbl. OOIUe TpPUHIUIEL.
MouHsle na3epsl ¥ TeHEPaTOPbl CHIBHOTOYHBIX ITyYKOB 3aPSKEHHBIX YACTHIL.

5. ®dusndeckue HpO6HeMBI JIa3€pHOI0 T/ CHHTE3A.

dusnueckne MpooOJaeMbl Ja3epHOTO T/ CHUHTE3a. PeXMMBI CXaTusi W HarpeBaHus T/d TOILIUBA.
Peanu3zanus 1/s ropeHHs B MULIECHSAX IPSMOTO U HEIIPSIMOTO OOITy4eHHS.

Cemecrtp: 2 (Becennuit)

6. Z-1IuHY U TeTa-IUHY pa3psiibl.




Z-nMHY W TeTa-nuHY pa3psanpl. HEWTpoHHOE M KECTKOE PEHTICHOBCKOE H3JIYYEHUE MOIIHBIX
HMMITYJIbCHBIX pa3ps0B. JIaliHepHBIE CUCTEMBI.

7. A):[I/Ia6aTI/I‘leCKI/Ie MAarumMTHBIC JIOBYIIIKHW C MAarHUTHBIMHA HpO6KaMI/I.

AnunabaTnyeckue MarHUTHBIC JIOBYIIKH ¢ MarHUTHBIMU IpoOkaMu. OOIIMe NMPUHLIUITBL, 3aII0JIHEHUE
JIOBYILIEK IUIa3MOM, TMAPOIMHAMUY. U KUHETHYECKHUE HEYCTOMUMBOCTH U JIOBYIIKM ¢ MUHUMYMOM B.

8. MarsuTHbIe JIOBYHIKH C 3aMKHYTBIMU CUJIOBBIMH JIMHUSMU.

MaruuTHEIS JIOBYIIKK C 3aMKHYTbIMU CWJIOBBIMU JIMHUSAMU. BpaH_IaTeJ'ILHOG npeo6pa30BaHI/Ie
MarHuTHOTO IT10JIA. CTennapaTop U TOKaMaK- OCHOBHBIC IPUHIMIIBI PABHOBECHSA U YCTHﬁqHBOCTH
TOPOUJAJIBHOI'O IJIa3MCHHOTIO cronba.

9. O6H_H/Ie IMPUHIIUIIBI, YCTpOﬁCTBO Y Ha3HAYCHUC OCHOBHBIX 3JICMCHTOB U Y3JIOB YCTAHOBKH TOKAMAaK.

O6H_[I/Ie IIPUHIIUIIBI, YCTpOﬁCTBO 1 Ha3HA4YCHHUC OCHOBHBIX 3JICMCHTOB U Y3JIOB YCTAHOBKHU TOKaMak.
HpI/IMeH}IeMBIe METOAbI JUATHOCTHUKHU U IOJTYUCHHBIC PE3YJIbTAThI.

10. HMuxenepHsle mpoOnemMbl T/ PeakTOpOB Ha OCHOBE TOKAMAaKa M CHCTEM C HMHEPLUOHHBIM
yACp)KaHHEM IITa3MBl.

WnxenepHeie mnpoOneMbl T/ pEakTOpOB HAa OCHOBE TOKAMaka M CHCTEM C HWHEPLIUOHHBIM
yaepxKaHueM Iula3Mbl. JlaHHBIE II0 coopyXaeMoMy MexayHapoJHOMY 3SKCIEPUMEHTAIbHOMY
peakrtopy Tokamaky ITER m pesymbTaTsl, MOIy4YeHHBIE Ha KPYIHEHIIEW Ja3epHO TEPMOSACPHOMN
ycranoBke NIF (CILIA).

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Topsuas nmna3ma u ynpasisiembli sipepabiii cuntes [ Texer]/C. FO. JIykpsiHoB, -M., Hayxka, 1975

2. Nnepumanbueiii Tepmosaepusbiii cuartes [ Teker]/[x. Hrogepmranr, I. Mosec , -M.,
Oueproaromuzaar, 1984

3. Uen ®. «Bsenenue B pusuky miasmel»y - M.: Uza-so MUP, 1987.
4. CoopHuk «/lnarsoctuka miasMel» - M.: DHeproatomusaar, 1985
5. TepMosiiepHbIe yCTaHOBKU peakTopHOro maciitada « MatepHer: daiinbl [TER u NIF».

JlononHuTeNbHAS TUTEpATypa
1. Metojpl MccnenoBaHuil B KcIiepuMeHTaNbHON (usuke [Tekcr] : yue6. mocobue juist By3oB / M. U.
ITeprament .— M. : UnTennekt, 2010 .— 304 c.

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

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://www.iter.org/, http://www.iterrf.ru/ - caiitel mpoexkra UTOP
https://lasers.lInl.gov/ - caiit LLNL u mpoekra NIF.
http://www.cislaser.com/ - caiiT nazepnoii accounanuun Poccun.
http://www.atomic-energy.ru - caiit Poccuiickoro aToMHOro coo0iecrsa.



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

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekuimoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALIHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCsl BO3MOXKHO HCIIOJIB30BAHUE TAaKUX
MPOrpaMMHBIX CpeAcTB, kak Mathcad u np.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, u3yyaromuii Kypc «Ynpapnsembiii Tepmosaepusiii CUHTE3», AOKEH, C OJHOW CTOPOHBI,
OBJIA/ICTh OOIIMM TOHSATHWHBIM amlaparoM, a C JAPYrOil CTOPOHBI, JOJDKEH HAayYUTbCS MPUMEHSTh
[I0JIyYEHHbIE 3HaHUS Ha [IPAKTUKE.

OOyyJaromuiicss TOJDKEH TMOMYYUTh YETKOE MPEJCTABICHUE O THIAX JEHCTBYIOIIMX M CO31aBAaeMbIX
TEPMOSICPHBIX YCTAaHOBOK C BBICOKOTEMIICPAaTypHOM TIUIa3MOil , WX Ha3HAYeHUH, a TaK IKe
UCTIONB3YEMBIX M pa3padaThiBaéMbIX METOJAX M CPEICTBAaX AMArHOCTUKH IUIa3Mbl B AKCTPEMAaJIbHBIX
ycnoBusix. CTyIeHTYy-Marucrpy  HEOOXOOMMO HMETh JOCTAaTOYHO SICHOE MpPEACTaBICHHE H, TI0
BO3MOYKHOCTH, YCOBEpIIEHCTBOBATh PACUETHO - TEOPETHUECKHE MOJEJIU MpPOLECCOB U SBJICHUM,
Pas3bITPHIBAIOIIMXCS B TEPMOSICPHBIX CHCTEMAaXx C ropsiueit miasmoid. Cienyer oOparuTh BHUMaHHE Ha
TOT (haKT, YTO MPUMEHSIEMbIE B TCOPUH METOJbI PEIICHHs BO3HUKAOIHMX B padoTax mo YTC mpobiem
OKa3bIBAIOTCSl BECbMa IOJIC3HBIMH Ul PEHICHUs] HOBBIX 3a7a4 (DyHAaMEHTaJIbHOTO, MPHKIAJIHOTO H
TEXHOJIOTUYECKOTO XapaKTepa.

VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapsbKEHHOM caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

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

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

— MOJITOTOBKY K NPAaKTHYECKUM 3aHATHAM, TU(depeHIMpoBaHHOMY 3a4ETy U IK3aMEHY.

PyKkoBOICTBO M KOHTPOJIb CaMOCTOSATENBHOM pabOTBI CTygeHTa ocymecTBiuserca B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

[IpomesxyToOuHBIN KOHTPOJIb 3HAHUI MPOBOAUTCS B BUAE caaun Auddepenuupyemoro 3auéta mexay 1X
n X cemecTpaMu U Ha ceMuHapax. CiiefyeT OTMETHTh, YTO YKE€ C UeTBEpPTOro Kypca CTyA€HThl 0a30Boi
kadeapsr [Ina3smMenHo DHEpreTHKH MPUKPEIUICHBI K Hay4HbIM oTaenaM u Jadoparopusm TPUHUTU u
B HACTOSIIIEEe BpeMs YCHEIIHO paboTaloT Ha/l CBOMMH MarucTepCKUMH JUCCEPTALUAMHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
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 Cnocoben (hopMynupoBarh eI U
3aJ1a4M MCCIICAO0BAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 CriocobeH opopMIISITh Pe3yJIbTaThl
HayYHO-HMCCIIE/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTUYETOB U
NPE3eHTAIN C UCIIOJIB30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
nporpaMm

OIIK-3.1 Bmageer npodeccHOHAIBHON TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[MK-1 Crioco0eH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuX Mojieliel B 001acTu siIepHO
(DUBKKH U TEXHOJIOTUH

[TK-1.1 3naet uzndeckoe onuvcaHue SBICHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOJIOTHHA

IK-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHe u
MaTeMaTH4yecKue MOJENIM B 0o0NacTu siiepHOil (U3MKU U
TEXHOJIOTUHI

[1IK-2 T'0TOB puUMEeHSTh METO/IbI HCCTIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIEpHOH pU3HKH U
TEXHOJIOTUHI

[TK-2.1 3HaeT MeTOABI UCCIENOBAHUS U pacueTa MpoIeCcCoB,
MPOUCXOMSAIINX B COBPEMEHHBIX (PU3MYECKUX YCTAaHOBKAX M
YCTPOUCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh W MPOBOAUTH HCCIIEIOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTpPOWMCTBaX B 00NacTd siepHON (U3HKH U
TEXHOJIOTUI

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe PelieHrue WK MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TIOJITOTOBUTH IKCIIEPTHOE 3AKIIFOUCHHE

[IK-3.1 3Haer coBpeMEHHBII YpOBEHb Pa3BUTHSI HayKH H
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMBbl B  CBOEH
MpEeaMETHOM obnacTu

[IK-3.2 YmeeT cOOTHOCHUTH MpeArojaraeMoe pelieHue win
MPOEKT C COBPEMEHHBIM MUPOBBIM YPOBHEM

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3y4eHuss AUCUUILUIMHBL « YIIPABIsiEMbId TEPMOSACPHBINA CUHTE3» 00yUYaIOIUIACS JOJKEH:

3HAThb:

(dyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTepHbIe A1 (GU3NKU ropsyeil a3mMbl 1 aTOMHON (PU3HKH;

COBpEMEHHBIE TPOOTIEMBbI (PUUKU;

00111IHe OAXO0ABI K PENICHUI0 PUKIIAJHBIX U TeopeTndeckux 3a1a4d Y TC.

yMeThb:

a6CTpaFI/Ip0BaTBC$I OT HCCYHICCTBCHHOT'O TP MOACIIMPOBAHUHN PCAJIbHBIX (1)I/IBI/IIIGCKI/IX CHTyaLIHﬁ;

IMOJIb30BAaTbCA CBOMMU 3HAHUAMHU JId PCHICHUA (i)}/HI[aMCHTaHBHBIX,

TCXHOJIOTHYCCKHUX 3a1a4,

IPpUKJIagHBIX U

ACJIaTb NPaBUJIbHBIC BBIBOABI U3 COIIOCTABJICHUS PE3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
MMPOU3BOAUTDH YUCJICHHBIC OLICHKU I10 MOPAAKY BCINYUHBI,
ACJIaTb Ka4€CTBCHHBIC BBIBOABI ITPU NEPEXOAC K MPEACIIbHBIM YCIIOBHUAM B U3y4aCMbIX np06neMax;
BUJACTHh B TCXHUYCCKHUX 3aJa4ax (1)1/131/1‘1601(06 COACPIKAHUC,

OCBanBaTb HOBBIC MNPCAMCETHLIC 06nacm, TCOPECTUUCCKUC NOAXOAbl M OJSKCIICPUMCHTAJIbHBIC

MCTOAMKH,

OJIy4aTb HAWJIYUYHIHUE 3HAUCHHUA IIapaMETPOB TCPMOSACPHLIX INIA3SMCHHBIX W HHBIX
SHGKTPO(i)I/I?zI/ILIeCKI/IX YCTaHOBOK pPa3JIM4YHOI0 HA3HAYCHUA W HNPABUIBHO OHLCHUBATH CTCICHbL HX

HOCTOBECPHOCTH,

3¢ (exTHBHO WCTHOIH30BaTh NOMYYEHHBIC 3HAHWS, HMMEIOIIMECS METOIbl PEIICHUS 3a/1aq
IKCTICPUMEHTAILHON (U3UKK JJISl  JTIOCTHXKCHHS HEOOXOIMMBIX TEOPETHUYECKUX W MPUKIAIHBIX

pe3yabTaToB.
BJIaJeTh:




HaBBIKAMU OCBOEHHS 00JIbIIOro 00beMa HHPOPMAIUH;
HaBBIKAMM CaMOCTOSTENIbHON paboThl B 1aboparopun u MHTepHeTe;
KyJBTYpOW IOCTAaHOBKH M MOJEIIMPOBaHUS (PU3MUECKUX 3a]ay;
HaBbIKAMU TPaMOTHOH OOpaOOTKM pe3ylbTaTOB OIBITA M COINOCTABIEHHS C TEOPETUYECKHMHU
JaHHBIMH;
IIPAKTUKON UCCIIEIOBAaHUS U PELICHUS TEOPETUYECKUX U IPUKJIaJHbIX 3aay.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enbpro KOHTPOJISL OCBOCHUSI 0Oy4aroUIMMUCS y4eOHOro MaTepHaja MPOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[IpomexxyTouHast arrecramusi MO JUCIHMILIMHE «YmpaeisiemMbld TtepMmosiiepubiii cuate3 (YTC)»
OCYILIECTBJISIETCS 110 BBICTYIUIGHHSIM Ha ceMuHapax U B ¢opme auddepeHurpoBaHHOrO 3a4era 1o
okoHuUaHHO 9 cemectpa. [uddepeHmpoBaHHbI 3a4eT MPOBOAMUTCS B YCTHOW (opme. DK3aMeH B
koHLe 10 cemMecTpa MpOBOAUTCS MO OMIIETaM € ABYMsI BOIPOCAMH IO BCEMY KYpCY.

IlepeueHb KOHTPOJBHBIX BOIIPOCOB B 9-0M ceMecTpe:

DHepreTuyecKue NpoosieMbl COBPEMEHHOTO MUPa. Pollb M MECTO SHEPreTUKH SACPHOTO CHHTE3A.
TepmosinepHble peaky B ropsyeil miasme. Beinensromascss MOIIHOCTb. DHEPreTHYECKUE TOTEPH.
3aBucumocTts ceuennit DD u DT peakuuit ot 3Hepruu.

Mertonsl co3nanus ropsiaeii (TepMOsIIEPHOM) TIIa3MBl.

TepMmosaepHbIN peakTop ¢ HyJAeBOU Mosie3HOH MOIIHOCTEI0. Kputepnii Jloycona.

Knaccuduranus cucrem YTC.

TepmosinepHblil cHHTE3 B cCHCTEMax C HHEPLHUOHHBIM yAepKaHueM Iia3Mbl. OOLIie MpUHLIUIIBL
MouHsle n1a3epsl ¥ MUHU MUILIEHU.
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9. FeHepaTopLI CUJIBHOTOYHBIX ITYYKOB 3apSAKCHHBIX YaCTHUIL]

10. ®umsnueckue npodremsl peanusanuu JITC. HeoOXOMMUMOCTh CHIBHOTO CXAaTWS TBEPIOTO T/A
TOIUIMBA.

11. Tuapoaunamuveckuii KI1/1 cxxarus ceprdeckux MUIIEHEH.

12. Peneii-TelinopoBckasi HEyCTOWYUBOCTb.

13. BonHa TepMOsIIEpHOTO TOPEHHUSI B MUIICHSIX IPSAMOTO U HEIIPSIMOTO OOITy4eHHs.

14. Metoab! nccne10BaHus INIOTHON KOPOTKOJKUBYILEH I1a3Mbl U TTOJTYYEHHBIC PE3YIbTaThI.
15. CBepxmioTHas I1a3Ma C MHOTO3apsAHBIMUA HOHAMU KaK PEHTTCHOBCKUM J1a3ep.

[Tepeuens KOHTPOIBHBIX BOPOCOB B 10-0M cemecTpe:

Z-1IVHY ¥ TeTa-NUHY paspsiabl. JIalHepHbIE CUCTEMBI.

HelitpoHHoe 1 %ecTkoe PEHTTEHOBCKOE U3JIy4E€HUE UMITYJIbCHBIX Pa3ps0B.
ONEeKTPOAMHAMUYECKUE YCKOPUTEIIHN IUIA3MBI.

[Mna3menHsIii hoKyc.

JloBymIku ¢ MarHUTHBIMH IIpoOkamu. OOImye NPUHIKIEL. 3al0JIHCHNE JIOBYIIEK ropsdeil mia3Moil.
l'upponvHamMuueckas HEyCTOWYNBOCTb.

JloByniku ¢ MuaMMyMOM B.
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Kunernueckue HeyCTONUUBOCTH.
9. Craryc u nepCHneKTUBBI «OTKPBITHIX» MAaTrHUTHBIX JIOBYIIEK C OrPAaHUYEHUEM IIOTEPh Yepe3 MPOOKH.

10. MarHuTHbIE JIOBYIIKM C 3aMKHYTBIMH CHJIOBBIMM JMHHSAMH. BpamarenbHoe mnpeoOpa3oBaHue
MarHuTHOTO TOJIS.

11. Cremnaparop.

12. Toxamak: oOIII¥e PUHITUIIBL, JIEMEHTHI U y3JIbl YCTAHOBKH.

13. MeTop! oM. HAarpeBa Mmia3mbl.

14. Iupdy3ust u TEIUIOMPOBOAHOCTH TUTA3MbI B TOPOUIATTBLHBIX TIOJAX.
15. IlpumeHsieMble METOIBI IUATHOCTUKY U TOTYYCHHBIC PE3YIIBTATHI.

16. HmxeHepHble NpOOIEMBI TEPMOSIEPHBIX PEAKTOPOB HA OCHOBE TOKaMaka W CHCTEM C
HWHEPLUOHHBIM yAEp>KaHUEM.



17. Mexnaynaponausii DkcniepumenTanbHblil Peaktop ITER m nmasepHbiif TepMosiepHbI KOMILIEKC
NIF.

HpI/IMepBI 9K3aMCHAallMOHHBIX OuIeToB (3a,E[aHI/II\/’I, TCCTOB W ApP. MATCPHUAJIOB, HCIOJIb3YCMbIX IJId
MPOBEACHUA 3a4CTa, BKSaMeHa):

buner 1

1. DOueprernyeckue nmpodiaeMbl coBpeMeHHOro Mupa. Ponb u mMecto simepHOi sHepreTuku. Peakuuun
CUHTe3a JeTKHuX sifep. 3aBucumoctb cedeHuit DD u DT peakiuit oT sHEpruu B3auMOAEHUCTBUA AEP.
[MuxkHoOs AEpHBIC peakiui. MEe30HHBIN KaTanus.

2. Tokamak: oOmMe NPUHLHUIIBI, YCTPOUCTBO U Ha3HAUEHUE OCHOBHBIX 3JIEMEHTOB M Y3JI0B YCTaHOBKH,
MIpUMEHSIEMbIE METObI U3MEPEHUS TapaMETPOB IJIa3MBbI.

buner 2

1. TepmosnepHBIil peakTop C HyJEBO# mone3Hoi MomnrHocThio. Kpurepuit Jloycona. Knaccudukarus
CHCTEM peallu3alliil YIPaBIseMOro TEPMOSACPHOIO CHHTE3a MO crocobaM yaepikaHusl IUIa3Mbl H
METOJ]aM €€ HarpEeBaHHUS.

2. Anumabatvueckrue MarHWTHBIE JIOBYIIKH C MArHUTHBIMY MPOOKaMU: OOIIMEe MPHHITUTIBI, 3aII0JTHEHNE
JIOBYIIEK I1a3MOM. MarHUTHBIE JIOBYIIKM C IIOJIeM, HapacTalomuMm K nepudepun. JloBymku c
«MUHUMYMOM B».

buner 3

1. TepmosimepHble peaklyy B TOpsAYel IMiia3Me: BBIAESIONIAsACS MOIIHOCTh, SJHEPTETHUYECKUE TTOTEPHU:
muQQy3us, TEIIONPOBOAHOCTh, U3yUCHHE, BRITOPAHUE TOILIUBA, MIepe3apsaKa.

2. Z-nvH4Y W TeTa-nuHY pa3psanbl. JlaliHepHbIe cucTeMbl. HEHTpOHHOE M )KECTKOE PEHTIEHOBCKOE
W3ITy4eHHE UMITYIBCHBIX Pa3psAIoB.

buner 4

1. HeycroitunBoctes mnasmel:  rugpoanHamuueckue (Peneii-TeinopoBckas HEyCTOHYHMBOCTD,
THAPOAMHAMHMYECKAass  HEyCTOWYMBOCTH  JKEJIOOKOBOTO  THIA,  TMEPETSHKKM),  KUHETHYECKHe
HEYCTONYNBOCTH.

2. MarHuTHbIe JIOBYIIKH C 3aMKHYTHIMH CHJIOBBIMH JIMHUSIMH: OOIIME MPHHIMUIBI, PAaBHOBECHUE U
YCTOWYUBOCTh TOPOHMIATBHOTO IUIA3MEHHOTO CcTonOa. TopowmanbHbIE JIOBYIIKH CO  CIaOBIM
MPOIOJILHBIM MarHUTHEIM 1oJieM. BparniarensHoe nmpeodpa3zoBanrue MarHuTHOTO Tojist. CremnnapaTop.
buner 5

1. dusnueckue MpodIEMBI JIA3EPHOTO TEPMOSICPHOIO CHHTE3a: MOMIOUICHUE U PacCesTHUE MOILHOTO
JIA3€PHOIO W3JIYUYECHMsl IJ1a3MOM, IEPEHOC 3HEPIUU U3 30HBI IOIVIOIIEHUS Ha IIOBEPXHOCTh TBEPHOM
MUIICHHU, PSKUMBI CKATUSI K HArPEBaHUS TEPMOSICPHOTO TOILINBA.

2. DNeKTpOAMHAMUYECKHE YCKOPUTEIHN TIa3Mbl: OOLIME MPUHIHUIIBI, YCTPOMCTBO U MOJEIN YCKOPECHHUS.
[MpuMeHenme m1a3MeHHbIX yckoputesen. [1nasMeHHbiit Gokyc.

Kpurepun onennBanus

Onenka «ommmyHo (10)» BbICTaBIsieTCsl OOy4YaloIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cCld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMpPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUs 9K3aMEeHaTopa ObUIM CaMOCTOSTEIBHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHATh IOJlyueHHbIE 3HAHHWSA Ha MPAKTUKE, HO JOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OIIMOKH IPH PEIICHUH 3a/1a4;



OLIEHKA «X0pomIo (6)» BBICTABISIETCS] 00yYarOIEeMyCsi, €CJIM OH TBEPJIO0 3HAECT MaTepHrall, FPaMOTHO H IO
CYIIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromEeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY WH3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYCHHbIC 3HAaHWS Ha MPaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY NIPpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIseTCs OOydaromeMmycs, MOKa3aBIleMy (parMeHTapHBbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapPyLIICHUS
JIOTMYECKON TOCIEA0BATEILHOCTH B U3JIOKEHUH ITPOrPAMMHOI0 MaTrepualia, €Ciiy Ipy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3/iellaMi y4eOHOW MpOrpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 OOyYEeHHS U MOXKET
HMPUMEHSATH NOTYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallny;

OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BhICTaBiseTcs OOydaromeMmycs, MOKa3aBIleMy (parMeHTapHBbIMH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapPyLIICHUS
JIOTMYECKOW MOCJEOBaTeIbHOCTH B M3JI0KEHHUHM IPOrPaMMHOIO Marepuana, He BIAJCIOLIEMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONXyYeHHbIC 3HAHHS IO
o0pasity B CTaHAAapTHOM CUTyalny;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEpPKaHUSl Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OIYYECHHBIC 3HAHUS MIPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLICHKA «HEYIOBJIETBOPHUTENBHO (1)» BBICTaBIsETCS 00ydYarolmeMycs, MoKa3aBlUIeMy MOJHOE HE3HAHHE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

I[lpu mpoBenennn yctHOro audQGEpeHIUPOBAHHOTO 3a4éTa ©  dK3aMeHa oOydJaromemycs
npenocTasisieTca He MeHee 45 MUHYT Ha moAroroBky. Omnpoc oOydarolierocst mo OUaeTy Ha YCTHOM
i depeHIMPOBaHHOM 3a4eTe U HK3aMEHE He I0JDKEH MPEBBIIIATh IBYX aCTPOHOMHYECKHX YacoB.

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



