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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-1.1 NUmeeT npeacTaBieHrne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben coctaBiATh OOWIMi TuiaH paboTHI IO
3aJJaHHOW TeMe, TMpelaraTb METOAbl HCCIEIOBaHMUSA U
OIIK-1 Criocoben ¢opmynupoBaTh 1enu 1 CH0CO0bI 00paboTku pe3yJIbTaToB, MIPOBOJIUTH
3aa4l UCCIIEOBAHUS, BEIOUPATh KPUTEPUU UCCIIEJOBAaHMS IO COITIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABIATH MOTyUYECHHBIE PE3yIbTaThl

OIIK-1.3 BnaazmeeT CHCTEMAaTHYECKHMMHU 3HAHMSIMH IO
HATPaBJICHUIO JCSITEIbHOCTH; YIIIyOJICHHBIMUA 3HAHUSIMH T10
BBIOPAaHHOW  HANpaBIEHHOCTH IOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU MPOBEACHUSI HAYYHO- HCCIIEIOBATENILCKUX PaboT
10 IPEAJIOKEHHON TeME

[TK-1.1 3naeT ¢puzudeckoe onucaHue SBICHUA U TPOIECCOB
B 00JIaCTH SJIEpHOH (PU3MKH U TEXHOJIOTHIA

[TK-1 CnocobeH k co3nanuto Teoperudecknx u |[1K-1.2 Ymeer co37aBaTh TEOpEeTUYECKHE u
MaTeMaTHYeCcKuX MOJeNIeH B 00JacTy SIAEPHON |MaTeMaTHYeCcKue MOIenu B 00nacTu sAepHOW (QU3UKU U
(DUBKKH U TEXHOJIOTUH TEXHOJIOTUI

[IK-1.3 Bnageer HaBblkKamMu palOOTBI C COBPEMEHHBIMHU
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU




[IK-2 T'0TOB pUMEeHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIIEPHOH pU3HKH U
TEXHOJIOTUHI

[IK-2.1 3naeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASIINX B COBPEMEHHBIX (PU3NYECKUX yCTAaHOBKAX M
yCTpoiicTBaxX B 00JIACTH SIEPHOH (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DH3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH siAepHOM (QHU3UKH U
TEXHOJIOTUHI

[1K-2.3 Bnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA W IaKEeTOB MPHKIAIHBIX
IpOrpaMM INPH MPOEKTUPOBAHUHU U PACUeTe yCTPOIMCTB MIN
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE MCCIIEIOBAHUS CAMOCTOSTEIBHO WU B
COCTaBe HAyYHOTO KOJIJIEKTUBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

— OCHOBHBIC HAIpPABJIEHHs HCCIEIOBaHMN B HpoOJieMe Ja3epHOT0 TEPMOSIEPHOTO CHHTE3a, THIIBI
CYILIECTBYIOIINX M CTPOSIIIUXCA JTa3€PHBIX YCTAHOBOK, THUITBI KOHCTPYKIIMY MUIIEHEH;

— UMETh IPEICTaBIeHHEe 00 OCHOBHBIX THIAX TEPMOSIEPHBIX PEAKIHH, JISKAIIUX B OCHOBE CHCTEM
WHEPLUUAIBbHOTO CHUHTE3a, Y3HaTh JeTald (U3NYECKUX IPOLECCOB MPOUCXOASIIUX B JIA3€PHBIX
TEPMOSIIEPHBIX MUIIEHAX U OCBOUTb COBPEMEHHBIE TEOPETHUYECKHE M MAaTeMaTHYeCKHUE METOAbI UX

ONMCAHMS.
YMETB:

— OLEHHMBATh MapaMeTpbl MHILEHH W DHEPreTHUYECKHe TPeOOBaHUS HA J1a3epHYI0 YCTaHOBKY IS
HoTydeHHs TpeOyeMbIX BBIXOJHBIX IApaMETPOB TEPMOSAEpPHON peakiuu. HayduTbcst mpoBOIUTH
pacdeTbl MODIOIICHMS Ja3epHOI0 M3IY4YEHHS C HCIOJIb30BAaHHEM COBPEMEHHBIX BBIYMCINUTENBHBIX

METOJIOB U CUCTEM.
BJIAJIETh:

— METOMOJIOTHEH BhIOOpa aIeKBaTHBIX METOIOB HCCIIEIOBAHUS;

— HaBBIKAMHU CaMOCTOSITENIbHOM paboThl B 1aboparopuu u UnTepHeTe;

— KyJBTYpOU IOCTaHOBKH M MOJEIIMPOBaHUS (PU3MUECKUX 3a]1ay;

— OCHOBHBIMH HaBBIKAMH TPEJICTABICHUSI CBOUX PE3YJILTAaTOB HA CEMHHAPAX, KOHPEPEHIIHSIX;

— HaBBIKAMU OCBOEHUS 00JIbIIOr0 00beMa MHPOPMaLUH, BKIIIOUas paboTy ¢ HAYYHOH JINTEpaTypoil;
— OCHOBHBIMH HaBBIKaMH{ HalMCaHUS HAyYHBIX CTaTeH.

— MareMaTH4eCKUM MOJEIMPOBaHUEM (PU3MUECKUX 3a1ad.

— TPaKTUKOM HCCIIe0OBAaHUS U PEIICHHS TEOPETUYECKUX U MPUKIIAIHBIX 3aa4;

MCTOJaMH1 aHaJIn3a U NPUMCHCHUSA 3HAaHWI B 00acTU (I)I/IBI/IKI/I JIA3CPHOI'0 TCPMOAACPHOI'O CUHTEC3a

JJIA pEIICHUA KOHKPCTHBIX 3a/1a4 HAYy4YHBIX HCCJICIOBAHUI.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 MarnuTHOE ynep:kaHue U HHepLIHaIbHbINA 1 1
TEPMOSIACPHBIN CUHTES.




Jlazep Kkak 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
U3IIyYCHUEM.

5 Koncrpyxkiuu mumeneit ans JITC. 2 2

6 XapaxkTepuCcTUKa IUIa3Mbl KaK 4€TBEPTOrO | 3 3
COCTOSTHUS BEIIECTBA.

7 BBeneHne B 2JIEeKTpPOIMHAMUKY IJIA3MBI. 1 2 2

8 [Tornoienue 1a3epHOro U3ITYUYEHUS. 1 3 3

9 DneKTpoHHas u HMOHHAs 5 )
TEIUIOIPOBOAHOCTD IIJIa3MBbl.

10 VYpaBHEHUE CIEKTpPaJbHOIO IIepeHoca | 3 3
PEHTTEHOBCKOTO M3JIyYEHUs B IJIa3Me.

11 [IpuHLIMD 1€TalbHOTO PABHOBECHUSI. 1 2 2

12 |YepHOTENBHOE U3ITyUYECHHE. 1 3 3

Huddysnonnoe  mpubmmxeHue s
13  |cmekTpanbHOTO repeHoca 1 2 2
PEHTTEHOBCKOTO M3JTyUeHHSI.

14 | TopMo3HOE M3ITy4YEHHE IIJIA3MBI. 1 3 3
JInnenuaroe U3JIy4EeHUe u
15  |doTtoB030OYyx)IEHNE JJIEKTPOHOB B 1 3 3

HEIOJIHOCThI0 MOHU30BaHHOM IJ1a3Me.

YaapHoe U  H3DHTPOIMUYCCKOC CIKATHC

16 1 3 3
TEPMOSIIEPHOTO TOTUIHBA.

17 Tunbel  HayanbHBIX  BO3MYLIEHUMH B | 3 3
TEPMOSIJIEPHON MUIIICHH.

18 OKCIIepUMEHTAIBHBIE HCCIICIOBAHUS TI0 3 3
JITC Bo BHUNDO.

Hroro wacos 15 45 45

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. MarautHoe yiep:KaHue U WHEPLHUAIBHBIN TePMOSIEPHbIN CHHTE3.

BBenenune. MaruuTtHoe ynep)kaHMe W WHEPIHAIBHBIN TepMOsAepHbIl cuHTe3. OCHOBHBIE THIIBI
TEPMOSAEPHBIX PEAKLINM.

2. Ha3ep KakK ;[paﬁBep AJId CUCTEM C MHCPLUUAJIbHBIM TCPMOAACPHBIM CUHTC30M.

Jlazep kak fgpailiBep JAIA CUCTEM C HHEPHUAIBHBIM TEPMOSAJIEPHBIM CHUHTE30M. THIBI
AKCTIEPUMEHTAIILHBIX YCTaHOBOK i uccnenoBanwuii o JITC. Mictopus, cOBpeMeHHOCTh U OymyIiee.

3. CeueHust TEPMOSIIEPHBIX PEAKITHI.

Ceuenust tepmosnepubix peakuuii. Crkopocts DT peaknuii B TepMOAMHAMUYECKH PaBHOBECHOM
miazme. Kpurtepuit Jloycoma B cucremMax C MarHUTHBIM — yAepkaHueM. HMHepiuanbHbIN
TEPMOSIEPHBIN CUHTE3, KPUTEPUU 3aKUTaHUS MULLIEHH.




4. Cuctembl 00Ty4eHHs] MUILICHH JIa3€PHBIM U3ITy4YCHHUEM.

Cuctembl 00lMydeHHMS MMIICHU Ja3epHbIM H3nydeHueM. OIleHKa SHEpruy Ja3epa Ha 3aKUTaHHe.
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 BEIECTBA.

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

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

BBeznenne B 31€KTPOIMHAMUKY IUIa3MBbl. J{MANEKTpHUecKasi MPOHUIIAEMOCTh O€CCTOIKHOBUTEIBHOM
ma3Mel. THIBI AIEKTPOMarHUTHBIX BOJIH B OTHOPOJIHOM, n30TponHOM miasMe. [lormomenue Jlannay
IIPOZIOJIbHBIX BOJIH. POJIb CTOJIKHOBEHMI B MOIVIOLIEHUHU IIONIEPEYHBIX BOJIH.

8. IlomoeHue 1a3epHOro N3Iy4eHus.

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

9. SHGKTpOHHaﬁ 1 MOHHAs TCIUIONPOBOAHOCTD IJIa3MBbI.

DJeKTpOHHAsT W HMOHHAs TEIUIONPOBOAHOCTh IIa3Mbl. HepaBHoBecHass 1ia3Ma. CKOpOCTb
ANIEKTPOHHO-MOHHOM pelaKCcalyu.

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

VYpaBHEHHE CIEKTPAJBHOTO IIEpEHOCa PEHTICHOBCKOTO W3NMy4deHHss B Iuia3Mme.CreKkTpalibHbie
KO3 (GULIMEHTHl MCIYCKAaHWA M TOIIOLICHUS C IMONPAaBKOW HAa BBIHYXKAEHHOE HCITyCKaHUe. 3aKoH
Kupxroga.

11. IlpyuHIMO 1E€TaIbHOTO PAaBHOBECHS.

[Tpunumn neransHOro paBHoBecusl. CHOHTAaHHOE U BBIHY)KJICHHOE H3Iy4CHUSI.

12. YepHOTENBHOE U3TyUYEHUE.

UYepHoTenbHoe n3nydyenue. [Ipubnmkenne 1y4ncTon TemIonpoBOJHOCTH.

13. Iuddyznonnoe npubiamKkeHne AJisl CIEKTPAIBHOTO NMEPEHOCa PEHTTEHOBCKOTO H3JTyUYeHHS.

Huddy3znonnoe npubnmxenne sl CHEKTPATBHOTO MEPEHOCa PEHTTEHOBCKOTO M3Iy4eHus. [lepBrrii
MOMEHT YPaBHEHHMS IIEpeHOCa N3Ty4YEHHs. YCIOBHE IPUMEHUMOCTH AU (HY3HOTO MpHOIMKEHHS.

14. Topmo3HOE HU3ITy4YEHUE TIITa3MBL.

TopMo3HOE M3TydeHHE IIa3Mbl M OOpaTHO TOPMO3HOE MOIVIOIIEHHE PEHTI€HOBCKOTO M3Iy4YEHHS.
PexomOuHanmonHoe n3nyyeHne ¥ GOTOMOHU3ALHSI.



15. Jluneiiuaroe wusnmyudeHue U (HOTOBO3OYKIEHHE DIICKTPOHOB B HEMOIHOCTHIO WOHU30BAaHHOUN
mIasMe.

Jluneituaroe u3nmydeHue u GOTOBO3OYKACHUE IEKTPOHOB B HEMOIHOCTHIO MOHM30BAHHOW ILIa3Me.
Koaddurmentsr DitHITEHHA, CHITBI OCIIAILISATOPOB.

16. YnapHoe 1 U33HTPOMHUYECKOE CHKaTHE TEPMOSTIEPHOTO TOILIUBA.

VinapHoe M M33HTPONMYECKOE CXKaThue TepMmosiiepHoro TorumBa. IlpodunmupoBanue masepHOro
UMITYJIbCA.

17. Turbl Ha9aJIBHBIX BO3MYILEHHH B TEPMOSACPHON MHUILIEHH.

Tunbel HayanbHBIX BO3MYLIEHUN B TepMoslepHOM muiueHu. HeycroiunmBocts Panes-Telinopa u
Puxrtmaiiepa-MemkoBa. ®opmyna Takabe mist paJei-TeIOPOBCKOM HEyCTOMYMBOCTH (PpOHTA
a0Jsuuu.

18. OkcnepumenTtanbhblie uccneaosanus mo JITC so BHUNDO®.

OxcnepumenTanbuble  uccnenoBanus no JITC Bo BHUUND®. YwucnenHoe MoneanpoBaHUE
THIPOANHAMHUYECKUX HeycTorunBocTeil Bo BHUNO®.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/ — anekrponnas Ondmmoreka dusrexa.

2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoreka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

4. http://www.i-exam.ru — eauHblii noptan MHTEpHET-TEeCTHPOBaHUS B cpepe 0Opa3oBaHusl.



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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Skype, Zoom

Ha neKumnoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsl IEMOHCTPAIIHIO
npe3erTanuii. cnons3oBanue daiinos (B popmare pdf), cogepramux Bu3yaabHbIH MaTepua s
JIEKIMH B BUJIC IPE3EHTALNH, a TaK)Ke PU HEOOXOTUMOCTH CIIEIUATN3UPOBAHHBIX HAYYHBIX
pedepupyembix xkypHanos: poccuiickux (YOH, XKOTO, nucema B XKOTD, dusnka TBepaoro 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.), toctynHbix depe3 Internet. s
KOHTPOJISI ¥ KOPPEKIUH 3HaHUI 00y4JaIOMUecss MOTYT HCIIOIb30BaTh KOMITBIOTEPHOE TECTHPOBAHNUE, B
TOM YHCJIE Ha TTOpTajie WWW.i-exam.ru

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

HAy4YHUTHCA MIPUMEHATDH TCOPETUYCCKNUE 3HAHN Ha IIPAKTUKE.

B pesynbrare u3ydeHHs IUCUUIUIMHBI CTYJICHT JOJDKEH 3HAaTh OCHOBHBIC IOHSATHS W BOIPOCAM
Ja3epPHOr0 TEPMOSICPHOTO CHHTE3a, 3HAaThb OCHOBHBIC MOJEIM M MX HEIOCTaTKd M JOCTOMHCTBA,
NPUMEHSATH MTOJYYCHHBIC 3HAHUS JUISl PEIICHHs Pa3IMYHbIX 3a/1a4.

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

— mpopaboTKy y4eOHOro Mmarepuana (10 MarepuaiaM JICKIMH B BHJE IMPE3CHTAIMH), MOATOTOBKY
OTBETOB Ha BOIPOCHI, MPEAHA3HAUYCHHBIX JUII CaMOCTOATEIBHOTO HW3YYEHHs, J0Ka3aTeiIbCTBO
OTHEJBHBIX YTBEPKICHHI, CBOMCTB;

— peleHue 3a1a4, IpearaéMbIX CTYJICHTaM Ha JICKIUAX U TPAKTUICCKUX 3aHATHSIX,

— MOJTOTOBKY K NPAKTHYECKUM 3aHSITHSAM, DK3aMCHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaIbHBIX KOHCYJIBTALIMHA WK KOHTPOJIS.

ITpu moxroroBke K MPaKTUYECKUM 3aHATUSAM HEOOXOAMMO MOBTOPSTH paHee M3ydeHHBIH MaTtepuai. B
Havyaje 3aHiITHA, KaK MpaBHJIO, MpoBOAUTCs KopoTkui (10-15 MuHYT) ompoc mo marepuainy
MPONIC/IINX 3aHATUH B YCTHOH WM MHCbMEHHOW ¢opme. Tak Kak BaXHO JOOWTHCS MOHUMAaHHS
M3y4aeMOro Marepuana, IpH 3aTpyAHEHHH B BOCIHPHUATHH MaTepHaja CTYyJEHTaM pPEKOMEHIYETCS
o0palnarbes 3a KOHCYJIBTAIMAMU K ITPETIOAaBaTeNio.

IIpoMexyTOUHBII KOHTpPOJIb 3HAaHWI IPOBOAWTCA B BHAE OJKK3aMEHAa, Ha KOTOPOM CTYAEHTY
[Ipe/ylaraercss NUCbMEHHO OTBETUTHh Ha 2 TEOPETHUYECKHUX BOINPOCA U OTBETUTh Ha BOIPOCHI 11O TEME

Kypca.



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 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 Cnocoben hopMynupoBarh eI U
3aj1a4M MCCIICAOBAHNUS, BEIOUPATh KPUTEPUH
OLICHKH, BBISBIISITH IPHOPUTETHI PELICHHS 3a/1a4

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

OIIK-1.2 Cnocoben cocraBiATh oOWIMil TiaH paboTHI MO
3aJJaHHOW TeMe, TMpelaraTb METOAbl HCCIEIOBaHMUSA U
CH0COObI 00paboTku PE3YyNBTaTOB, MPOBOAMTD
HCCIIEOBAaHMS IO COITIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
MPE/ICTABIISATH OTYYCHHBIC PE3YIbTaThI

OIIK-1.3 BnaazmeeT CHCTEMAaTHYECKHMMHU 3HAHMSIMH IO
HATPaBJICHUIO JCSITEIbHOCTH; YIIIyOJICHHBIMUA 3HAHUSIMH T10
BBIOPaHHOW  HAmpaBIEHHOCTH IOJATOTOBKH, 0a30BBIMU
HABBIKAMHU MPOBEACHUSI HAYYHO- HCCIIEIOBATENILCKUX PaboT
10 IPEAJIOKEHHON TeME

[MK-1 Crioco0eH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuxX Mojieliell B 001acTu siAepHOi
(DU3KKH U TEXHOJIOTUH

[TK-1.1 3naeT ¢puzndeckoe onucaHue SBICHHUA U TPOIECCOB
B 00JIaCTH SJIEpHOH (PU3MKH U TEXHOJIOTHIA

K-1.2 Ymeer co37aBaTh TEOpEeTUYECKUe u
MaTeMaTH4ecKue MOJENIM B OONACTH SACPHOM (H3MKH M
TEXHOJIOTUHI

[IK-1.3 Bnageer HaBblkKamMu palOOTBI C COBPEMEHHBIMHU
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

[1IK-2 T'0TOB puUMEeHSTh METO/IbI HCCTIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIEPHOH PU3HKH U
TEXHOJIOTUHI

[IK-2.1 3naeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASIINX B COBPEMEHHBIX (PU3NYECKUX yCTAaHOBKAX M
yCTpoiicTBaxX B 00IaCTH SJIEPHOM (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH SiAepHOM (QHU3UKH U
TEXHOJIOTUHI

[1K-2.3 Bnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKeTOB MPHKIAIHBIX
MpOrpaMM INPH MPOEKTHPOBAHUHU U PACUeTe yCTPOIMCTB MU
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATH U
MPOBOJUTH HAay4YHBIE MCCIEIOBAHUS CAMOCTOSTEIBHO WU B
COCTaBe HAyYHOTO KOJIJIEKTUBA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUIUINHBI «Jla3epHbIid TEpMOSIEPHBIA CHHTE3) 00Y4aIOIIUICS JOIKEH:

3HAThb:

— OCHOBHBIC HAaIpPAaBJIEHHUsS HCCIEIOBaHMH B NpoOJeMe Ja3epHOT0 TEPMOSIEPHOTO CHHTE3a, THIIBI
CYILIECTBYIOIINX M CTPOSIIIUXCA JTa3€PHBIX YCTAHOBOK, THUITBI KOHCTPYKIIMY MUIIEHEH;

— UMETh IPEICTaBIeHHEe 00 OCHOBHBIX THIAX TEPMOSIEPHBIX PEAKIHH, JISKAIUX B OCHOBE CHCTEM
WHEPLUMAIbHOTO CHUHTE3a, Y3HaTh JeTaid (U3MYECKUX IMPOLECCOB MPOUCXOASIINX B JIA3€PHBIX
TEPMOSIIEPHBIX MUIIEHAX U OCBOUTb COBPEMEHHBIE TEOPETHMYECKHE M MAaTeMaTHYeCKHUE METOAbI UX

ONMCAHMS.
yMeTh:
— OLECHHUBATh MapaMeTphl

MUIICHHU W SHCPICTHYCCKUC Tpe60BaHI/IH Ha JIa3CpHYIO YCTAHOBKY JIA

HoTy4eHuss TpeOyeMbIX BBIXOJHBIX IApaMETPOB TEPMOSAEpPHON peakimu. HayduTbcst mpoBOIUTH
pacdeTbl MODIOIICHHS Ja3€pHOr0 M3Iy4YEHHS C HCIOJIb30BAaHHEM COBPEMEHHBIX BBIYMCINUTENBHBIX

MCTOIOB U CUCTCM.
BJA€Th:




— 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.

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

1. OCHOBHBIE THIIBI TEPMOSICPHBIX PEAKIIHA.

2. PacnpocTpaneHue j1a3epHOro U3Iy4eHUs B INIOCKOM HEOJHOPOAHOM CIIOE IJIa3MBl.
3. Ilomiomenne 1a3epHOro U3IyUYEHUS.

4. OOpaTHO TOPMO3HOE MOMIOIIEHNE PEHTTEHOBCKOTO H3JIy4YeHHUSI.

5. CrioHTaHHOE U BBIHYXACHHOE U3TyYCHHE.

[Mpumep camocTosITENbHON PabOTHl CTYACHTOB (IPAKTHYECKOTO IOMAIIHETro 3a/aHMs) MpPE/ICTaBICH B
MPHUKpEIUICHHOM (aiirne.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Ha sx3amene cTyneHTy nqocraercst OWieT, Tae eMy Ipeaiaraercs
1) nMCbMEHHO OTBETUTH Ha 2 TEOPETUUYECKUX BOMPOCaA;
2) OTBETUTH Ha BOIIPOCHI IO TEME Kypca.

Teopernueckue BOIPOCH BbIOMpaeTcs u3 HaOOpa KOHTPOJIBHBIX BOINPOCOB M 33JaHWM, MPUBEACHHBIX
HIke. HekoTopble 13 JOMOIHUTENbHBIX (YTOUHSIOMINX ) BOIPOCOB MIPUBEACHBI HIXKE.

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. OcHOBHBIE THUIIBI TEPMOSACPHBIX peakiuii. CedeHnsa TepMOSACPHbIX PeaKIuii.
2. Kpurepuii JIoycoHa B cucTreMax ¢ MarHUTHBIM yAepKaHUEM.

3. MuepunanbHbIN TEPMOSAEPHBIN CHHTE3, KPUTEPUH 3aKUTAHUS MUIIICHH.

4. Jlazep kak JpaiiBep Il CUCTEM C HMHEPLUUAIBHBIM TEPMOSIEPHBIM cHHTe30M. OILlEHKa SHEepruu
Jlazepa Ha 3a)KMraHue.

5. KOHCTPYKLII/H/I MHUIICHEH JUIA JITC. OcHOBHEIC MponecCChl B NUKJIC MHCPHUHUAJIBHOTO TCPMOAACPHOTO
CHUHTC3a.

6. PacnipoctpaHeHue J1a3epHOIo U3JIyueHUsl B IIIOCKOM HEOIHOPOJHOM CJIO€ ILIa3Mbl.

7. PacnipocTpaHeHue a3epHOTO U3NyUeHHsI B C(hepHUECK CHMMETPHYHON HEOTHOPOTHOH TIIa3Me.
8. Ilornomenue 1a3epHOTo U3My4eHHs. TOPMO3HOE MOIVIONIEHHE.

9. DrexTpoHHas TETIONPOBOIHOCTH MJIa3MBbI.

10. Mopenu kunetuku wuoHu3anuu 1nasmbl. JITP, ypaBuenne Caxa. KoponanbHOe paBHOBEcHE.
Monenb XUuMHUYECKOH CBA3H.

11. VmapHas WoOHHM3amus M TPEXYaCTHYHAs PEKOMOWHAIMS B IUIa3Me. YAapHOE BO30yXICHHE U
neBo30yxkeHne. PekoMOMHAIIMOHHOE U3Ty4YeHHE U (DOTOMOHU3AIHSL.

12. Ilpunnun getanbHOrO paBHOBecHsa. CTIOHTaHHOE U BBIHYXACHHOE U3Ty4YEHHE.

13. Kunetnueckoe ypaBHEHHE CIIEKTPAIBHOTO TIEPEHOCa PEHTT€HOBCKOTO U3IYUYEHHUS B IJIa3Me.

14. Tuddyznonnoe npubIMmKeHHE AJIs CIIEKTPAIBHOTO MIEPEHOCAa PEHTTCHOBCKOTO H3ITyUeHHUSI.

15. YUepHoTenbHoe nznyuenue. [IpubnrkeHne Ty9rcTon TETIONPOBOIHOCTH.

16. TopMo3HOE M3ITydEHHUE I1a3Mbl M 00PATHO-TOPMO3HOE MOTJIONIEHUE PEHTTCHOBCKOTO H3ITyYSHHUSI.
17. TInaHKOBCKHUI M pOCCENaH 0B MPOOETH PEHTTEHOBCKOTO N3ITyUCHHS.



18. I'mpponuHaMUYecKoe OMHCAHHME [BIDKEHHS Tropsyeil u3zmydaromiei minasmbl. [lomHas cucrema
YpaBHEHUI.

IlepeueHp KOHTPOJBHBIX 3aJaHUIL:

MeTozps! OLIEHOK BBIXOJHBIX TapaMETPOB TEPMOSAIEPHBIX PEAKIIHM.

Pacuet ceuenmii TepMOSIEPHBIX PEAKIINAM.

Topmo3HOe n3myueHue 1a3Mbl 1 00paTHO-TOPMO3HOE MOTJIOLUICHUE PEHTIEHOBCKOTO U3y YCHUSI.
[11aHKOBCKHI 1 pocceanaoB IpoOeru peHTIeHOBCKOTO N3yyeHus. PacueT cpeqHux mpooeros.

wkwbh =

Pacuer MNOMIOLICHUA JIA3CPHOI'0 U3TYUCHUSA B C(bepI/I‘-ICCKI/I CHMMGTpH‘IHOﬁ I1a3me.
HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

burer 1.
1. OcHOBHBIE THUIIBI TEPMOSIEPHBIX PEAKITUH.
2. Pacder nomomienust 1a3epHOTO U3ITyYEHUS B C(HEPUIECK CUMMETPHYHON TIIa3Me.

buier 2.
1. Jlazep kak apaiiBep IUIs CHCTEM C MHEPIHUAILHBIM TEPMOSJICPHBIM CHHTE30M.
2. IlnaHKOBCKHiT B poCCeNIaHI0B MPOOETH PEHTIEHOBCKOTO U3ITydeHus. Pacder cpeqHuX mpoOeros.

burer 3.
1. Koncrpykuuu mutueneit nis JITC.
2. Topmo3zHOe H3TyUYeHHE TIa3Mbl U 00PaTHO-TOPMO3HOE MOTIOUICHUE PEHTIEHOBCKOTO U3y YCHUS.

burer 4.
1. PacmpocTpaHeHue J1a3epHOTO H3JIy4EeHHs B IIIIOCKOM HEOAHOPOJHOM CIIOE ITUIa3MBl.
2. Pacdet ceueHmil TEpMOSAEPHBIX PEAKLIAM.

burer 5.
1. Kunetnueckoe ypaBHEHHE CIIEKTPATHLHOTO TIEPEHOCA PEHTTEHOBCKOTO U3IYUEHHS B TUIa3Me.
2. MeTozpl OIIEHOK BBIXOHBIX AapaMeTPOB TEPMOSJICPHBIX PEAKITH.

[TepeueHs AOMTOTHUTENBHBIX (YTOUHSIONIINX ) BOIPOCOB TSI C/IA4X IK3aMEHa:
Cxkopocts DT peaknuii B TepMOAMHAMHYECKN PABHOBECHOM IIa3Me.
Kputepun Beid6opa tuna nazepa aist UTC.

Pe3oHnaHcHOE MoronieHue.

[IpubnmkeHne cpeIHEro HOHA.

wkwbh -

[Tpubnuxenue TydnucToil TEIIONPOBOAHOCTH.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

OK3aMeH TMpOBOIATCS B YCTHOH ¢opme mo Owieram. B Kaxkaom OwWiere MpencTaBIeHO JBa
TEOPETUYECKUX BONPOCA M OIUH YTOUHSIOIIUHA BOIPOC 1O TeMe Kypca. [Ipu mpoBeneHHn sK3aMeHa
oOyuJaromemycst npegoctasisiercss 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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Vg = Wm 3/29 L - yacToTa 351eKTPOH-MOHHBIX CTOJIKHOBEHU,
m, ZT,

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.



