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AHHOTANMA

Hucnurumaa "JlazepHbI TepMOSIEPHBI CHHTE3" HWMEeT JeJI0 C OCHOBaMH (U3UKH WHEPIHUOHHOTO
TEPMOSIIEPHOTO CHHTE3a, BBICOKOTEMIIEPATYpPHOH IUIa3Mbl, IOBEJICHHEM BEIIECTBA B OKCTPEMAIbHBIX
YCIIOBHUSIX M CBA3aHHBIMM C HUMH Pa3JellaMH 3KCIEPUMEHTAIBHON U TEOPEeTHYECKOH (U3UKHU U MPHUKIATHON
MareMatuky. OpUEHTUPYET NMOHMMAaHHE B PA3IMYHBIX IKCIIEPUMEHTAIbHBIX METOJUKAX M TEOPETUUYECKHX
ONMCAaHUAX 10 B3aUMOAEHCTBUIO MOILHOIO JIA3€PHOIO W3JIY4YEHHMsS C BELIECTBOM, CBOWCTBAM IUIAa3Mbl,
JIa3epPHOMY TEPMOSICPHOMY CHHTE3y. JlaloTcs OCHOBHBIC HAIIPABICHHS WCCICAOBAHHM MO YNPaBIIEMOMY
TEPMOSIIEPHOMY CHHTE3y, XapaKTepPUCTHKAa TEPMOAICPHBIX PpEaKIHid, UX POJIb B DHEPreTUKe OymyILero.
PaccmarpuBaercss MecTo JIa3epHOTO TEPMOSAEPHOTO CHHTE3a B OOIIECH KOHLEMIMH MHEPLHUOHHOTO CHHTE3a,
0COOCHHOCTH HCIOJIBb30BaHUs J1azepa aisi 3axuranus TS peaxnuii, Tunsl munieneidt ans JITC, ocHOBHBIC
(¢u3nyecKue TPOLECChl, TAaKHE KaKk MOMIOLUICHWE JIA3€PHOTO H3JIyYCHUs, DJICKTPOHHAas W HOHHAA
TEIIONPOBOAHOCTD, NMEPEHOC U3IIyUCHUs, MOHU3AIMS, Ta30Bas AMHAMHMKA M HEYCTOHYMBOCTH. OOCYKIat0TCs
o0mue CcBOHMCTBa IUIa3Mbl M CIOCOOBI ONUCAHHUS €€ CBOWCTB, OCHOBHBIE THIIBI IUIa3MEHHBIX BOJH B
OJTHOPOAHOU M30TPONHOM IiazMe. J[aroTcs MOHITUS TEPMOIAMHAMUYECKH PAaBHOBECHOM ILIA3MBbl, JIOKAJIBHOIO
TEPMOJIMHAMHYECKOTO pPaBHOBECHs, MPHHLMIA JAETajJbHOIO paBHOBeCHs, BbIBoA YypaBHeHus Caxa.
PaccmarpuBaercss posib HEpaBHOBECHOCTH B OIPENEICHUU XapPaKTEPUCTHK JIa3epHON IIasMbl U METOABI
ONKCAaHUSI HEPaBHOBECHOM Ia3Mbl. JlOCTAaTOYHO MOAPOOHO paccMaTpUBAIOTCS BOMPOCHl IMOTIOIIECHUS
JIA3€PHOIO M3JIyYEHUs] B OIHOPOJHON M HEOAHOPOIHOW IIa3Me, MOJEIM ONMUCAHMs MEPEeHOCA U3IIYyUYCHMS:
CHEKTPaJIbHOE KHHETHYECKOE YpaBHEHHE, AU(PQPYy3MOHHOE NPUOIMKEHHUE, JIy4YUCTas TEeIIONPOBOIHOCTb.
OOcyxnarorcss TpeOOBaHMS Ha TapaMeTphbl JIa3epHBIX YCTAHOBOK, CHUCTEMBI (DOKYCHPOBKH JIa3€pHOTO
U3IYy4YCHHS Ha TEPMOSICPHYIO MHIICHb, KPUTEPHUH BBHIOOpPa OCHOBHBIX MHAapaMETPOB MJs TOCTPOCHUS
b GEeKTUBHON Jla3epHON YCTaHOBKM JJsi TepMosiiepHoro cuHrte3a. Jlaercs 003op wuctopum JITC wu
COBPEMEHHOE COCTOsIHHE MpobieMbl, kak B Poccun, Tak u B Mupe.

1. leau u 3apauun

eap AUCUMNIMHBI
— U3y4YeHUe CTyJleHTaMU (GU3UKH HHEPIIUATHHOTO TEPMOSIIEPHOTO CHHTE3A.

33]13‘[1/[ JAUCHUIIINHBI

dopmupoBaHue 0a30BbIX 3HaHWU B 00JacTH (PU3MKH BBICOKOTEMIIEPATYPHOHM IUIa3Mbl, TIOBEACHUEM
BELIECTBA B JSKCTPEMAIbHBIX YCJIOBHUSX, B3aUMOAEHCTBUEM MOIIHOIO JIa3€pHOIO M3JIy4YEHUs C
BEIICCTBOM M CBSA3aHHBIMUA C HHMH Da3llellaMd JKCIIEPUMEHTAIbHON M TEOpPEeTHYECKOH (U3UKU U
[PUKIIATHONM MAaTEMATUKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX N
npodeccuoHaIbHON 1S TeTbHOCTH

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mpodeccrnoHambHON

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
npoQecCHOHANTBEHON IS TeTbHOCTH, CIIOCOOSH
Ha Hay4YHOM sI3bIKe (hOpMyITHpOBaTh
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CniocoOeH 1 roTOB K MOBBIILICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEIIbHOCTHU

HaBBIKOM
chepe cBoel

PYKOBOICTBA  MaJIbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITENLHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ NPUKITAHBIX TIPOTPAMM)
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenupoBaHKUe) C HCIOIb30BAaHMEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

— OCHOBHBIC HAIpPAaBJIEHHs HCCIEIOBaHMH B MHpoOJieMe Ja3epHOT0 TEPMOSIEPHOTO CHHTE3a, THIIBI
CYILLIECTBYIOIINX M CTPOSIIIUXCA JTa3€PHBIX YCTAHOBOK, THUITBI KOHCTPYKIIMH MUIIIEHEW;

— UMETh IPECTaBIeHHEe 00 OCHOBHBIX THIAX TEPMOSIEPHBIX PEAKIHH, JIKAIIUX B OCHOBE CHCTEM
WHEPLUUAIbHOTO CHUHTE3a, Y3HaTh JeTald (U3WYECKUX IMPOLECCOB MPOUCXOASIIUX B JIA3€PHBIX
TEPMOSIIEPHBIX MUIIEHAX U OCBOUTb COBPEMEHHBIE TEOPETHUYECKHE M MAaTeMaTHYeCKHUE METOAbI UX

ONMCAHMS.
YMETB:
— OLECHHUBATh MapameTphl

MUIICHHU W SHCPICTHYCCKUC Tpe60BaHI/IH Ha JIa3CpHYIO YCTAHOBKY JIA

HoMy4eHuss TpeOyeMbIX BBIXOJHBIX IApaMETPOB TEPMOSAEpPHON peakiuu. HayduTbcst mpoBOIUTH
pacdeTbl MODIOIICHHS Ja3€pHOr0 M3IY4YEHHS C HCIOJIb30BAaHHUEM COBPEMEHHBIX BBIYMCINUTENBHBIX

METOJIOB U CUCTEM.
BJIAJIETD:




— METOMOJIOTHEH BhIOOpa aIeKBaTHBIX METOIOB HCCIIEIOBAHUS;

— HaBBIKAMHU CaMOCTOSITEJIbHOM paboThl B 1aboparopuu u UnTepHeTe;

— KyJBTYpOU OCTaHOBKHU M MOJEIIMPOBaHMS (PU3MUECKUX 3a]1ay;

— OCHOBHBIMHU HaBBIKAMH TPEJICTABICHUS] CBOUX PE3YJIHTATOB HA CEMHHAPAX, KOHPEPEHIIHSIX;

— HaBBIKAMU OCBOEHUS 00JIbIIOr0 00beMa MHPOPMaLUH, BKIIIOUas paboTy ¢ HAYYHOH JINTEpaTypoii;

— OCHOBHBIMH HaBBIKaMH{ HaIMCAHUS HAyYHBIX CTaTeH.

— MareMaTH4eCcKUM MOJEIMPOBaHUEM (PU3MUECKUX 3a]ad.

— TPaKTUKOM HCCIe0OBAaHUS U PEIICHHS TEOPETUYECKUX U MPUKIIAIHBIX 3a7a4;

METO/IaMH aHajIu3a W MPUMEHEHUS 3HAaHUH B 001acTH (PU3MKH J1a3epHOTO TEPMOSICPHOTO CHHTE3a
JUTS pEIIeHUS] KOHKPETHBIX 3a/1a4 HayYHBIX HCCIIEIOBaHUM.

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

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 MaruuTHOE YACpHKAHHE 1 WHEepUHUAIbHBINA 1 1
TEPMOSIIEPHBIN CUHTE3.
Jlazep kak gpaiiBep I CUCTEM C
2 MHEPLHAIIbHBIM TEPMOSACPHBIM 1 3 2
CUHTE30M.
3 CeueHust TEPMOSACPHBIX PEaKIH. 1 2 2
4 Cuctembl 001y4eHUsI MULICHHU JIA3€PHBIM 1 3 3
U3IyYCHUEM.
5 Koncrpyxkiuu mumeneit ans JITC. 2 2
6 XapaxkTepuCTUKA IUIa3Mbl KaK 4€TBEPTOrO | 3 3
COCTOSIHUS BEILIECTBA.
7 BBeneHne B 2NIeKTpOIMHAMUKY IJIa3MBI. 1 2 2
8 [Tornoienue 1a3epHOro U3ITYUYEHUS. 1 3 3
9 DneKTpoHHas u HMOHHAs 5 )
TEIUIOIPOBOAHOCTD IJIa3MBbl.
10 VYpaBHEHUE CIEKTpPaJbHOIO IIepeHoca | 3 3
PEHTTEHOBCKOTO M3JIyYEHUs B IIJIa3Me.
11 [IpyHLIMD 1€TalbHOTO PAaBHOBECHUSL. 1 2 2
12 |YepHOTENBHOE U3ITyUECHHE. 1 3 3

Huddysnonnoe  npubmmxeHue i
13 |cmekTpanbHOTO repeHoca 1 2 2
PEHTTEHOBCKOTO M3JTy4eHHSI.

14 | TopMo3HOE M3ITy4YEHHE IIJIa3MBI. 1 3 3
JInnenuaroe U3JIy4EHUe u
15  |doTtoBo30OYyx)IEHNE JJIEKTPOHOB B 1 3 3

HEIOJIHOCThI0 MOHU30BaHHOM IJ1a3Me.

YaapHoe U  H3DHTPOIMUYCCKOC CIKATHC

16 1 3 3
TEPMOSIIEPHOTO TOTUIHBA.

17 Tumst Haqa?LHLIx BO3MYILIEHHA B | 3 3
TEPMOSIACPHON MUILICHU.

18 OKCIIepUMEHTAIBHBIE HCCIICIOBAHUS TI0 3 3

JITC Bo BHUNDO®.

Wtoro wacos 15 45 45




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 1 (Ocennuii)

1. MarautHoe yziep:KaHue U HHEPLHAIBHBIN TEPMOSAEPHBII CHHTES.

BBenenne. MarauTHoe yaepXaHWe M HHEPLHMAIbHBIA TEPMOAACPHBIA cHHTE3. OCHOBHBIE THIIBI
TEPMOSIACPHBIX PEAKLIAMN.

2. JIazep kak apaiiBep AJsl CUCTEM C MHEPLUUAIBHBIM TEPMOSICPHBIM CUHTE30M.

Jlazep kak [gpaliBep Uil CUCTEM C HMHEPUMAIBHBIM TEPMOSIAEPHBIM CUHTE30M. TUIIBI
9KCIIEPUMEHTAIIBHBIX YCTaHOBOK Juis uccienoBanuii o JITC. Mctopus, coBpeMeHHOCTD U Oynyiuee.

3. CeueHust TEPMOSACPHBIX PEAKIIHA.

Ceuenns tepmosiiepHbix peakumii. Cxkopocts DT peakiuit B TepMOIWHAMUYECKH PAaBHOBECHOM
miazme. Kpurepuit Jloycoma B cucreMax ¢ MarHWTHBIM — yaepkaHueM. HepruanbHbBIN
TEPMOSIIEPHBII CUHTE3, KPUTEPUU 3aKUTaHUsI MUILIEHU.

4. Cuctembl 00Ty4YeHUs] MUILICHH JIA3€PHBIM U3IIy4YCHHUEM.

Cuctembl 00MydeHHMs MMIICHU Ja3epHbIM H3nydeHueM. OIleHKa SHEpruy Ja3epa Ha 3aKUTraHHe.
Kputepun Beib6opa tuna nazepa mist UTC.

5. Korcrpyxkiuu mumieneii mis JITC.

KOHCTPYKLII/II/I MHUIIICHEH JUIsL JITC. OcHoBHBIE OpOoUECCChl B NUKIIC MHCPIUAIIBHOTO TCPMOSAACPHOTO
CHUHTC3a.

6. XapaKkTepucTHKa MIa3Mbl KaK YeTBEPTOTO COCTOSIHUS BEIIECTBA.

Uro Takoe muazMa. XapakTEpPHCTHKA IUIa3Mbl KaK YE€TBEPTOrO COCTOAHHMA BemecTBa. Ilomxomel k
OIKCaHUIO IIa3Mbl. YpaBHeHHs Biacosa. HTerpan cronkHosenus Jlannay.

7. BBC,I[GHI/IG B DJICKTPOAWHAMUKY I1JIa3MBbI.

BBeznenne B 31€KTPOIMHAMUKY IUIa3MBbL. J{MANEKTpHUecKasl MPOHUIIAEMOCTh O€CCTOIKHOBUTEIBHOM
ma3Mel. THIBI AIEKTPOMarHUTHBIX BOJIH B OJTHOPOIHOM, n30TponHoM miasMe. [lormomenue Jlannay
IIPOZIOJIbHBIX BOJIH. POJIb CTOJIKHOBEHMH B NOIVIOLIEHUHU IIONIEPEYHBIX BOJIH.

8. IlomnoeHue 1a3epHOro N3Iy4eHus.

[Tormomenne na3epHOro M3NIydeHHs. PacmpocTpaHEeHHE Ja3epHOr0 M3Iy4YEHHS B HEOJHOPOIHOU
mw1a3Me. OCHOBHbIE MEXAaHU3Mbl MOIVIOIIEHUS. ['eHepanuss U IEpeHOC «Iropsdyux» 3JIEKTPOHOB B
JIa3epHOM Ia3Mme.

9. SHGKTpOHHaﬁ 1 MOHHAs TCIUIONPOBOAHOCTD IJIa3MBbI.

DJeKTpOHHAsT W HMOHHAs TEIUIONPOBOAHOCTh IIa3Mbl. HepaBHoBecHass 1mia3mMa. CKOpOCTb
ANEKTPOHHO-MOHHOM PelaKCalyu.




10. YpaBHEHHE CHEKTPAIILHOTO MEPEHOCA PEHTI€HOBCKOTO U3TY4YEHHs B IUIa3Me.

VYpaBHEHHE CIEKTPAJBHOTO IIEpEHOCa PEHTICHOBCKOTO H3NMy4deHHss B Iu1a3Me.CrekTpaibHbIe
KO3 (GHULIMEHTHl MCIYCKAaHWA M TOIIOLICHUS C IMONPAaBKOW HAa BBIHYXKAEHHOE HCITyCKaHHe. 3aKoH
Kupxroga.

11. IlpuHIMO 1E€TaIbHOTO PAaBHOBECHS.

[Ipunumn neransHOro paBHoBecusi. CHOHTAaHHOE U BBIHY)KICHHOE H3JIy4CHUSI.

12. YepHOTENBHOE U3TyUYEHUE.

UepHoTenbHoe n3nydyenue. [Ipubnmkenne 1y4ncTon TemIonpoBOJHOCTH.

13. uddyznonnoe npubiamkeHne AJisi CIEKTPAIBbHOTO NMEPEHOCa PEHTTEHOBCKOTO U3ITyUYeHHSI.

Huddysnonnoe npubnmxenne sl CHEKTPATBHOTO MEPEHOCa PEHTTEHOBCKOTO M3Iy4eHus. [lepBrrii
MOMEHT YPaBHEHHMS IIEpeHOCa N3Ty4YEHHs. YCIOBHE IPUMEHUMOCTH AU (HY3HOTO MPHOIMKEHHS.

14. Topmo3HOE HU3ITy4YEHUE TIITa3MBL.

TopMmo3HOE M3TydeHHE IIa3Mbl M OOpaTHO TOPMO3HOE MOIVIOIIEHHE PEHTI€HOBCKOTO M3Iy4YEHHS.
PexomOuHanmonHoe n3nyyeHne ¥ GOTOMOHU3ALHSI.

15. Jluneiuaroe HU3JIydCHUC U (1)OTOB036Y)KZ[GHI/IC OJICKTPOHOB B HCIIOJIHOCTBIO HOHU30BaHHOU
jia3me.

Jluneiiuaroe n3mydenue U (HoToBO30OYKIECHUE DJICKTPOHOB B HEMOIHOCTHIO MOHU30BAHHOW ILIa3Me.
Koadhdumumentsr DitHmTeiiHa, CUIIBI OCUUIIISATOPOB.

16. YnapHoe u U33HTPONMUYECKOE CKATUE TEPMOSICPHOTO TOILIUBA.

VYnapHoe ¥ M3PHTPONUYECKOE CXKAaTue TepMOsIepHOro TormuBa. llpoduiupoBaHue na3epHOro
HUMIIYJIbCA.

17. Turbl HAYaIbHBIX BO3MYIIEHUN B TEPMOSACPHON MUILIEHH.

Tunsl HayaJbHBIX BO3MYIIEHHWH B TepMmosiacepHoN mumeHu. HeycroitumBocte Poanes-Teitnopa u
Puxtmaiiepa-MemikoBa. @opmyma Takabe uisi paJIei-TEHIOPOBCKOW HEYCTOMYUBOCTUA (PpPOHTA
abmsiumu.

18. DkcniepumenTanbhblie uccnenaoBanus mo JITC so BHUND .

OkcniepumenTanbible  ucchenoBanus no JITC Bo BHUUWO®. YwucneHHoe MonmeaupoBaHUE
THAPOIUHAMUYECKUX HeycTounBocTelr Bo BHUND®.

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

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



1. A.A. Mak, H.A. ConoBneB, «BBeaeHue B pU3UKy BEICOKOTEMIIEPATYPHOH JIA3€PHOH IIa3MbD»,
Jlenunrpan: Jlenunrpaackuit Yausepcurert, 1991.

2. S.b. 3enbnosuy, FO.I1. Paiizep, «Pu3nka ynapHbIX BOJIH U BBICOKOTEMIIEPATYPHBIX
THAPOIMHAMUYECKHUX siBIeHui», M.: Hayka, 1966.

3. B.JL I'mu3Oypr «PacnpocTpaHneHue 3JIeKTpOMarHuTHBIX BOJH B mi1a3me», M.: Hayka, 1960.

JlomonHuTenpHAs IUTEpaTypa
1. J.D. Lindl, “Development of the indirect-drive approach to inertial confinement fusion and the
target physics basis for ignition and gain”, Physics of Plasmas, Vol. 2, No. 11, 3933, 1995.
2. J.D. Lindl, P. Amendt, R.L. Berger, et al. “The physics basis for ignition using indirect-drive targets
on the National Ignition Facility”, Physics of Plasmas, Vol. 11, No. 2, 339, 2004.
3. S.E. Bodner, D.G. Colombant, J.H. Gardner, et al. “Direct-drive laser fusion: status and prospects”,
LLNL Report UCRL-ID-129418, 1998.
4. R.L. McCrory, D.D. Meyerhofer, R. Betti, et al. “Progress in direct-drive inertial confinement
fusion”, Physics of Plasmas 15, 055503, 2008.
5. S.A. Belkov, L.S. Mkhitarian, O.A. Vinokurov, et al., “Simulation of instability growth rates on the
front and back of the laser accelerated planar targets”, Physics of Plasmas, Vol. 5, No. &, 2988, 1998.

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

1. http://lib.mipt.ru/catalogue/ — snexkrponHas oubiaroreka dusrexa.

2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 0OpazoBaHue).

3. http://benran.ru —6ubnMOTEKA 1O €CTECTBEHHBIM HaykaMm Poccuiickoii akaJieMUuH HayK.

4. http://www.i-exam.ru — eiuHbIA opTan MHTEpHET-TEeCTHPOBaHUS B chepe 0OpazoBaHusI.

5. http://ufn.ru/ «Yenexu Gpusndeckux HayK» 0030pbI MO aKTyaIbHBIM (PU3NYECKUM IIpoOiIeMam.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Skype, Zoom

Ha neKunoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsl IEMOHCTPAIIHIO
npe3erTanuii. Mcnons3oBanue daiinos (B popmare pdf), cofepramux Bu3yaabHbIH MaTepua s
JIEKIMH B BUJIE IPE3EHTALNH, a TaK)Ke PU HEOOXOIUMOCTH CIIEIUATN3UPOBAHHBIX HAYYHBIX
pedepupyembix xkypHanos: poccuiickux (YOH, XKXOTO, nucema B XKOTD, dusnka TBEpa0TO TEna u
np) u annosizeiuHbIX (Physical Review Letetrs, Physical Review A, Physical Review B, Journal of
Chemical Physics, International Journal of Quantum Chemistry u np.), roctynHbix depe3 Internet. s
KOHTPOJISI ¥ KOPPEKIUH 3HaHUI 00y4JaloMmUecss MOTYT HCIIOIb30BaTh KOMITBIOTEPHOE TECTHPOBAHNUE, B
TOM YHCJIe Ha TTOpTajie WWW.i-exam.ru

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

HAy4YUTHCA MIPUMEHATDH TCOPETUYCCKNUE 3HAHN Ha IIPAKTUKE.

B pesynbrare u3ydeHHs IUCUUIUIMHBI CTYJICHT JOJDKEH 3HAaTh OCHOBHBIC IOHSATHS W BOIPOCAM
Ja3epHOr0 TEPMOSICPHOTO CHHTE3a, 3HAaThb OCHOBHBIC MOJEIM M HMX HEIOCTaTKd M JOCTOMHCTBA,
MPUMEHSATH MTOJYYCHHBIC 3HAHUS [UIS PEIICHHS Pa3IMYHbIX 3a/1a4.

VYenemHoe  OCBOeHHME Kypca TpeOyeT HampsHKEHHOW — CaMOCTOSTENbHOW —pabOThl  CTy/IEHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— mpopaboTKy y4eOHOro Mmarepuana (10 MarepuaiaM JIEKIMH B BHJE IMPE3CHTAIMH), MOATOTOBKY
OTBETOB Ha BOIPOCHI, MPEAHA3HAUYCHHBIX JUII CaMOCTOATEIBHOTO HW3YYEHHs, J0Ka3aTeIbCTBO
OTHENBHBIX YTBEPKICHHI, CBOMCTB;

— peleHue 3aa4, IpearaéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— MOJTOTOBKY K NPAKTHYECKUM 3aHATHSM, DK3aMCHY.



PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIMNA WA KOHTPOJIS.

[Ipu moaroroBke K MpakTHYECKUM 3aHSATHSIM HEOOXOAMMO MOBTOPATH paHee M3YUYCHHbIM Marepuai. B
Hauaje 3aHiATHA, KaK MPaBHJIO, MPOBOAUTCS KopoTkui (10-15 MuHYT) ompoc Mo Marepuany
MPOLICAIINX 3aHATUH B YCTHOM WJIM NHCbMEHHOW ¢opme. Tak Kak BaKHO HOOUTHCS NMOHUMAaHHS
H3y4yaeMoro Marepuasa, NpU 3aTpyJHEHMHU B BOCIPMITUU Marepuana CTYICHTaM pPEKOMEHAYeTCs
o0pamarscs 3a KOHCYJABTalUsIMH K MPETo1aBaTelIio.

[IpomMeXyTOUHBIA KOHTPOJIb 3HAHUKA IIPOBOAUTCA B BHJE IKK3aMEHA, HA KOTOPOM CTYAEHTY
MpeagaraeTcad NMUCbMEHHO OTBETUTH HA 2 TEOPETUYECKHUX BONPOCA M OTBETUTH HA BOMPOCHI MO TEME

Kypca.



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 npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3padorunk: 0.0. llapos, kaHa. Qus.-Mat. 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-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

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

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA  MAaJIbIM
npodeccruoHambHOM

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpamMH U yCTaHOBKAMH,

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

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

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

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




2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHus: AUCIUTUIMHBI «JIa3epHbIid TEpMOSIEPHBIA CHHTE3)» 00Y4atOIUICs JOKEH:

3HATb:

— OCHOBHBIC HAaNpaBJICHHUS HCCIEIOBaHHI B TNpoOJieMe Ja3epHOTO TEPMOSIEPHOTO CHHTE3a, THIIBI
CYLIECTBYIOIIMX U CTPOSIINXCS JIa3ePHBIX YCTAHOBOK, TUITBI KOHCTPYKIIUH MHUIICHEH;
— UMETh MPEJCTaBICHHEe 00 OCHOBHBIX THUIIAX TEPMOSIEPHBIX PEAKIH, JISKAIIUX B OCHOBE CHCTEM
MHEPLUAJIBHOTO CHHTE3a, Y3HaTh JeTald (U3MYECKUX MPOLECCOB MNPOUCXOISLIMX B JIA3EPHBIX
TEPMOSICPHBIX MHIICHSX M OCBOUTH COBPEMEHHBIC TCOPETHYCCKHE W MAaTeMaTHYECKHE METOIbl UX
OIHCaHMSI.

yMeThb:
— OLICHMBATh MApaMeTpbl MHIICHH ¥ JHEPreTHYeCKue TPeOOBaHHs Ha JIA3CPHYIO YCTAHOBKY IS
noy4eHuss TpeOyeMbIX BBIXOTHBIX IMApaMEeTPOB TEPMOSACPHON peakiuu. HayduTbcsi MpOBOIUTH
pacyueThl MOMVIOIICHUS JIA3ePHOTO H3JIyYCHUS C HCIOJIb30BAHUEM COBPEMEHHBIX BBIYMCIUTEIBHBIX
METOJIOB M CUCTEM.

BJIA/IETh:
— METOJ0JIOTHEH BbIOOpa a1eKBaTHBIX METOJI0B HCCIICIOBAHUS;
— HaBBIKAMHU CAMOCTOSTENILHOM paboThl B aboparopun u HTEpHETE;
— KYJBTYpOH IMOCTAHOBKH ¥ MOJICJIMPOBAHNUS (PU3NUESCKHX 3a/1a4;
— OCHOBHBIMHU HaBBIKaMU IMPEACTABICHHUS CBOUX PE3yJIbTaTOB Ha CEMHHApaX, KOH()EPEHIHSIX;
— HaBBIKAMHU OCBOEHUS OOJBIIOTO 00beMa HHPOPMAITUH, BKITIOUast paboTy ¢ HAYYHOH JINTEpaTypoii;
— OCHOBHBIMHU HaBBIKaMH HAIMCAaHHS HAYYHBIX CTATEH.
— MareMaTH4eCKUM MOJICTUPOBAaHUEM (H3UYECKUX 3a/a4.
— TIPaKTHKOW MCCIICJOBAHUS U PEHICHUS TEOPETUUSCKUX M MPUKIIATHBIX 33/1a4;
— MeTOJIaMH aHajJM3a U NPUMEHEHUS 3HAHUH B 00JacTH (U3MKH JIa3epPHOTO TEPMOSICPHOTO CUHTE3a
JUTSL pEILICHNs] KOHKPETHBIX 3a/1a4 HAYyYHBIX UCCIISIOBAHHIA.

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

1. OCHOBHBIE TUITBI TEPMOSIEPHBIX PEAKLINH.

2. PacripocTpaHeHue Ja3epHOTo U3Iy4eHHs B INIOCKOM HEOAHOPOIHOM CIIO€ IUIa3MBbI.
3. IlornomieHue 1a3epHOTO U3ITyUEHHS.

4. OOpaTHO TOPMO3HOE TIOTNIONIEHHUE PEHTTEHOBCKOTO H3ITy4ICHUSI.

5. CIOHTaHHOE U BBIHY/IEHHOE U3ITydEHHE.

[Tpumep camocTosITeNbHONH PabOTHl CTYACHTOB (IMPAKTHYECKOTO JOMAIIHET0 3a/laHHs) MpPEeACTaBICH B
MPUKpEIUICHHOM (aiie.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Ha sk3ameHne cTyzneHTy JocTaercs Ouer, rie emMy npeiaraeTcs
1) MUCEMEHHO OTBETUTH HA 2 TEOPETUUYECKHUX BOMPOCA;
2) OTBETHUTH Ha BOIPOCHI 110 TEME Kypca.

TeopeTtnueckue BONPOCH BbIOMpaeTcs n3 Habopa KOHTPOJIBHBIX BOIPOCOB U 3aJaHUM, MPHUBEIECHHbBIX
Huke. HekoTopeie n3 JONOIHUTENBHBIX (YTOUHSIOUINX ) BOIPOCOB IIPUBEACHBI HIKE.

[lepeueHb KOHTPOJIBHBIX BOIPOCOB:

1. OcHOBHBIE THIIBI TEPMOSIEPHBIX peakunid. CeueHus TEPMOSIEPHBIX PEeaKLUi.
2. Kpurepnii JIoycoHa B cicTeéMax ¢ MarHUTHBIM yAECpKaHUEM.

3. VMHepuuanbHbIN TEPMOSAEPHBIN CUHTE3, KPUTEPUU 3aKUTaHUS MULIEHM.

4. Ha3ep KaxK ;[pai/'IBep A1 CUCTEM C MHCPLHUAJIBHBIM TCPMOSAACPHBIM CHUHTC30M. OI_ICHKa OHCPIrun
Jla3€pa Ha 3aXKUraHue.



5. Konctpyxkuuu mumenei nmst JITC. OcHOBHBIE Mpoliecchl B LIWKIIE HHEPIUAIHLHOTO TEPMOSIEPHOTO
CUHTE3A.

6. PacnpoctpaHeHue J1a3epHOTO U3IYUYEHHUS B MJIOCKOM HEOJHOPOAHOM CIIO€ ITIa3MBl.

7. PacmpocTpaHeHHe JTa3epHOTO M3ITyYeHUS B C(PepUIeCKH CUMMETPUYHON HEOMHOPOIHOH TIIa3Me.
8. IlornoieHue na3epHoro u3inydeHust. TopMO3HOE MOMIOIICHUE.

9. DrexTpoHHas TETUIONPOBOIHOCTH TJIA3MEI.

10. Mogenu kuHeTukn WoHuzauuu minasmbl. JITP, ypaBHenme Caxa. KoponaibHOoe paBHOBecue.
Mogenb XUMHUYECKOHN CBA3H.

11. VYmapHas WOHM3auus M TpeX4acTH4YHAs pPEKOMOMHAUUs B IUIa3Me. YAapHOe BO30yXIeHHE U
neBo30yxaeHne. PekoMmOnHaMoOHHOE U3Ty4eHre U (YOTOMOHU3ALMSL.

12. TlpuHuun aeranbHOrO paBHOBecus. CIIOHTAHHOE U BBIHYKJICHHOE U3JTy4YCHUE.

13. KuHeTnueckoe ypaBHEHHE CIIEKTPAIIBHOTO TIEPEHOCA PEHTIEHOBCKOTO H3JIyUEHHSI B IJIa3Me.

14. Tnddyznonnoe npubiamKkeHue 415l CIEKTPAIbHOTO NMEPEHOCa PEHTTEHOBCKOTO U3JTyUYeHHS.

15. YUepHoTenbHoe nznyyenue. [pubnmkeHne 1y4ucTon TeIIONPOBOIHOCTH.

16. Topmo3HOE U3ITy4YEHHUE IIa3Mbl U OOPATHO-TOPMO3HOE MOIIOIIEHUE PEHTTEHOBCKOTO U3ITyUeHHSI.
17. TInaHKOBCKHUI U pOCCceNanoB NPOOErH PEHTT€HOBCKOTO U3y YCHHS.

18. T'uppoauHaMuyYecKoe ONHMCAHUE ABUXKEHUSA ropsdyed wu3nmyvaromed minasmbl. [lomHas cucrema
YpPaBHECHHUI.

[IepeyeHb KOHTPONBHBIX 3aAHUIA:

1. MeTozb! OLICHOK BBIXOAHBIX IIapaMETPOB TEPMOSIIEPHBIX pEeaKLUM.

Pacuer ceuenuil TepMOsIEPHBIX PEAKLIUIA.

Topmo3Hoe n3mydenue mia3msl 1 00paTHO-TOPMO3HOE MOIVIOIIEHHE PEHTTEHOBCKOTO M3ITyYEeHUSI.
[11aHKOBCKHI 1 pOoCCeNaHI0B IPOOErn PEHTTEHOBCKOTO M3NyUYeHHs. PacueT cpeTHux mpoOeros.

kv

Pacuet noromenus J1a3epHOro U3Iy4YeHUs B C(hepuuecKd CHUMMETPHYHOH II1a3Me.
[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.
1. OcHOBHBIE THUIIBI TEPMOSACPHBIX PEAKITUH.
2. Pacuet mormomeHus Ja3epHOro U3Iy4eHHs B CPeprUIeCKH CUMMETPUIHOM TI1a3Me.

buner 2.
1. Jla3ep kak npaiiBep Ui CUCTEM C MHEPLHAIbHBIM TEPMOSIIEPHBIM CHHTE30M.
2. TlnaHKOBCKHI M pOCCENaHJIOB MPOOETH PEHTTEHOBCKOTO M3IydeHus. Pacuer cpeiHuX mpoOeros.

buner 3.
1. Konctpykiun mumeneit ans JITC.
2. Topmo3HOE U3ITyueHHE IIa3Mbl 1 0OPaTHO-TOPMO3HOE HOIVIONICHUE PEHTIT€HOBCKOTO N3Ty4YEHHS.

buner 4.
1. PacnpoctpaHeHue J1a3epHOIo U3JIyueHHsl B IIIOCKOM HEOIHOPOJHOM CJIO€ ILIa3Mbl.
2. Pacuer ceueHuit TepMOSIEPHBIX PEAKLIUN.

buier 5.
1. Kunernyeckoe ypaBHEHHE CIIEKTPAIHLHOTO MIEPEHOCA PEHTTEHOBCKOTO U3IYUEHHS B TUIa3Me.
2. MeTozpl OLIEHOK BBIXOJHBIX apaMeTPOB TEPMOSAIEPHBIX PEAKIIUM.

[TepeueHb OMONHUTENBHBIX (YTOUHSIOMNX ) BOIPOCOB JUIS CIAYH SK3aMeHa!
1. Cxopocts DT peakuuii B TepMOAMHAMUYECKH PABHOBECHOI IJ1a3Me.
Kputepun Boi6opa tuna nazepa ais UTC.

Pe3oHaHCHOE MOITIONICHHE.

[IpubnnkeHne cpeaHero HoHa.

kv

[TpubnnkeHne TydnucToi TEIONPOBOIHOCTH.



Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTaBJISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a1ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIONyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oaisa - BBICTABISETCS CTYAEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka ymoBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

DK3aMeH TMpoBOMATCS B YCTHOH ¢opme mo Owieram. B Kkaxkaom OwWiere mNpencTaBIeHO JBa
TEOPETUYECKUX BONPOCA M OIUH YTOUHSIOIIUA BOIPOC IO TeMe Kypca. [Ipu mpoBeneHHn sK3aMeHa
oOyuJaromemycst npegocTaBisiercss 30 MUHYT Ha TOATOTOBKY. Ompoc oOyuaromierocs He JOJDKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



Jucunninuna «J/1azepHbiil TepMOSACPHbIH CUHTE3»

IIpumep caMoOCTOATEILHOI PadOTHI CTYAEHTOB (MPAKTHYECKOr0 JOMAIIHEr0 3a1aHus):

Hcronb3yss MeTOA  peryispu3allid, W3JIOKCHHBI B JIGKIMM 8§ TPU  BBIBOAE
TuQepeHIaIbHOr0 YPaBHEHUS Il KOMIUIEKCHON (DYHKIIMH OTpakeHus Vs S-TIOIIpU30BaHHOM
JJIEKTPOMAarHUTHOM BOJHBI B C(EPUUECKH CHMMETPHYHON HEOJHOPOAHOW IIa3Me, MOJIYYUTh
AQHAJIOTUYHOE ypaBHEHHME M (YHKUMU OTpaxkeHHs Vp P-TONAPU30BaHHOW BOJIHBL. B urtore
JIOJDKHA TIOJIYYUTHCS CHCTEMA KOMIUIEKCHBIX AU GepeHINaTBHBIX YPaBHEHUI TIEPBOTO MOPS/IKA:
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L — xynmoHOBcKkuMit Torapudm,

Ne(R) — anekTpoHHast KOHICHTpANUs (SBISETCS 3a/laHHON (YHKIIMEH paauyca),

Z — 3aps] TU1a3MBbl.

Cucrema ypaBHEHHH HHTErpupyercs ¢ HadanbHbIM yeioBreM Vs(0)=0, Vp(0)=0. B Touke R,
rie TJIOTHOCTh MIa3Mbl oOpamaercs B HOJNb, BedmumHa A=1-|V]> ompemenser momHbIif
KO3(QUIMEHT NOIJIOMEHUsT SJIEKTPOMArHUTHOM BOJHBI 33aJaHHOIO THUMAa Ha cQepruuecKu
CUMMETPUYHON IJa3Me C 3aJaHHBIM NpOo(UIEM 3JEKTPOHHOM KOHILIEHTpalMM Kak (yHKIUU
IPULIEITBHOTO MapaMeTpa.

s 4YUCNEHHOTO WHTETPUPOBAHUS IMOJYYEHHOM CHUCTEMBbl YpaBHEHMH HEO0O0XOAMMO
Hanucath nporpammy Ha si3bikax FORTRAN wunu C++ (mo BBIOOPY CTyJEHTa), pealnu3yIonIyto
cxemy Pynre-KyTTa ¢ KOHTpoJIEM TOYHOCTH Ha Il1are UHTerpupoBanus. [lopsaok cxeMbl U METOT
KOHTPOJISI TOYHOCTH TAKXKE BBIOMPAETCS CTYACHTOM CaMOCTOSTENIBHO.

[IporpamMmma nomkHa OBITH OTJ@KEHA W OTTECTHMPOBAaHA Ha YpPAaBHEHUSX, HMEIOLIUX
aHanuTHyeckoe peunieHue. CTYIEHT JOJDKEH IMPOJEMOHCTPUPOBAaTH TOYHOCTh M CXOAMMOCTH
YHUCIIEHHOTO PEIICHUs K M3BECTHOMY AaHAIUTUYECKOMY PELICHHIO, KOTOPOE OH TaKXKe IOJDKEH
BBIOpaTh camocTosATeNbHO. [locie 3aBepiieHns oTIaAKi He0OX0IUMO paccuuTaTh K03 duimeHt
MOTJIOUICHUST S M P MOJSPU30BAaHHBIX BOJIH Ha JIMHEWHOM Mpoduie MIOTHOCTH, 33JaHHOM

R,—-R
. N(R) |I+—— R<R +L,
(I)OpM}/J'IOI/I —_— = Lcor , TAC Ncr — KPUTHUYCCKAA IIJIOTHOCTH IJIa3MBbI

o 0, R>R, +L,



3a1aCTCd PAaBCHCTBOM a)pe =a,. I[HI/IHa BOJIHBI JIQ3CPHOTO HU3JIYYCHUs, MMaJaromiero Ha

chepuyeckyro MuiieHb Ao=1,06 MKM.

[Ina3ma oOpa3oBaHa W3 MOJHOCTHIO HOHW30BAaHHOIO CTEKIsIHHOro 1mapuka (SiO2),
Temrneparypa 31eKTpoHOB Te=1 k3B, Rer=100 MkM, Lcor=100 mxMm, Z=10, L=5.

[Toctpouts rpaduk ko3pduiueHTa NoraomeHus A 3a4aHHbIX 1apaMeTpoB IJIa3Mbl Kak
¢yHKUIMYU npuLenbHOro napamerpa p. s 3Hauenust p=0, BBIMUCIUTH KO3()(OUIIUESHT MOTIOMICHUS
AQHAJIUTUYECKU U CPABHUTH C IIOJIYYEHHBIM YHCICHHBIM PELICHUEM.



