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AHHOTANMA

Hucnumivaa "JlnarHocTuka BBICOKOTEMIIEPATYPHOU IJIa3MbI' MMEET JeNI0 C M3yYeHHEM U NPHUMEHEHHUEM
METO/IOB JAMAarHOCTUKW NapaMeTpOB HMHEPLHUAIBHO YIACP)KUBAEMOW IJIa3Mbl M BBICOKOTEMIIEPATYPHOMH
HECTAlMOHAPHOW IUIOTHOM IUIa3Mbl, IOJYy4aeMOW IIPU HAarpeBe M CXaTUM TEPMOSIEPHBIX MUILIEHEH,
00JIydaeMbIX MOLIHBIM JIa3epHBIM H3iydeHueM. [Ipu 3ToM mpeanonaraercs 0OCBOCHHE CTYACHTAMH OCHOBHBIX
METOJI0B U3MEPEHHUS PA3IMYHBIX PEHTTEHOBCKUX M KOPITYCKYJISIPHBIX TOTOKOB, BOSHUKAIOIIUX IPU 00Iy4eHUH
MUIICHEH W O3HAKOMJICHHWE CTYIEHTOB C PAa3JIMYHON JHMAarHOCTUYECKOH amnmaparypoi, NMpUMEHIEMOH Ha
MOIIHBIX JIA3E€PHBIX YCTAHOBKAX, B YACTHOCTH Ha ycTaHOBKe «Vckpa-5».

JlatoTcs  OCHOBHbBIE  HAIpPAaBICHUS UCCIENOBAaHUM 110  YIpPaBIsIEeMOMY TEPMOSIEPHOMY  CHUHTE3Y,
XapaKTepUCTHKA TEPMOSJIEPHBIX PEaKIMH, X POJIb B HEpreTuKe Oyayiiero. M3nararorcs 0OCHOBHBIE CBOICTBa
U JaeTcsl OIpe/elieHHe IJIa3Mbl, BBOIUTCS IOHATHE panuyca (paccrosHus) JlebaeBCKOro 3KpaHHPOBAHUS.
Uznaratorcst puznyeckue OCHOBBI pabOTHl PAa3IMYHBIX TUIIOB JETEKTOPOB PEHTTEHOBCKOTO M3IYYECHHS U UX
npuMmeHeHus. PaccmarpuBarorcs crnocoObl (hOPMHPOBaHMS PEHTIEHOBCKUX H300paXeHHH M IOCTPOCHUS
crekTporpadoB ISl PEHTIEHOBCKOTO M3Iy4eHus. M3nmaraioTcsi OCHOBHBIE NPHUHLUIBI CIIEKTPOMETPUHI
HUMIIYJIbCHOTO PEHTTCHOBCKOI'O M3JIyueHMsI C NPUMEHEHHEM DPa3JIMYHbIX METOJOB CO3JaHMs CIIEKTPOMETPOB.
PaccmarpuBaroTcss OCHOBHBIE METOABI KOPIYCKYJISAPHOW AMAarHOCTHUKW IUIa3Mbl, B TOM YHCJE JAUArHOCTHKH
3apsDKEHHBIX HacTHUI M TEPMOSACPHBIX HEUTPOHOB (M3MEPEHMsS WMHTEIPaJIbHOIO HEUTPOHHOIO BBIXOAA U
W3MEPEHUs] MOHHOW TeMIeparypsl HO YIIUPEHUI0 HEWTPOHHOTO HMITyJbCa Ha 3aJaHHOM pPAacCTOSHUHU
(Bpems-niposieTHas MeTouKa). V3mararoTcst IpUHIMIIBL TUaTHOCTUKY CXKaToro sSApa TEPMOsIAEPHON MUILEHU C
HCIOJb30BAaHUEM PEHTICHOBCKOTO W3IYYCHHS WJIM 3apsKEHHBIX HPOAYKTOB TEPMOSIEPHBIX pEaKLui.
PaccmarpuBaroTcst 001aCTH IPUMEHUMOCTH METOIOB TUAarHOCTUKH CKATHS.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

YCBOEHHE CTYJICHTaMH OCHOBHBIX METOAOB JWAarHOCTHKH MapaMeTpPOB MHEPLHAIBHO YAEP)KMBAEMOMN
IJIa3Mbl MU BBICOKOTEMIIEPATYPHON HECTALMOHAPHOM IUIOTHOW IUIA3Mbl, IOJYy4aeMOW NIpH HAarpese U
CKaTHH TEPMOACPHBIX MUILIECHEH, 00Jy4aeMbIX MOIIHBIM JIA3€PHBIM H3JIy4CHUEM.

33]13‘[]([ JAUCHUIIINHBI

OCBOEHME CTYJIEHTAMH OCHOBHBIX METOJIOB U3MEPEHMSI PANIMUHBIX PEHTTEHOBCKUX U KOPITYCKYJISPHBIX
MIOTOKOB, BO3HHUKAIOUIMX IpH OOMYyYEHWH MHUIIEHEH W O3HAKOMJICHHE CTYJCHTOB C pa3In4yHOU
JUArHOCTUYECKOW ammaparypoi, MPUMEHSIEMON Ha MOIIHBIX JIA3€PHBIX YCTAHOBKAX, B YACTHOCTH Ha
ycraHoBke «Jckpa-5».

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
Henb, 3aJadd, aKTyaJlbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2 Cniocoben ynpaBisiTh YK-2.2 Crniocoben POTHO3UPOBATH pe3ynbrar
MCCIIeIOBATEIbCKAM MPOSKTOM Ha BCEX ATanax |IeSTeIbHOCTH W IUIAHUPOBATh MOCIEIOBATEIILHOCTh LIarOB
ero peajau3anun ISl OCTIDKEHHMs — JaHHOro  pesynsrara.  Dopmupyer

HJ'IaH—l"pa(l)I/IK pcajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOM u
poeCCUOHANBHOM JeATEbHOCTH NHTEPECH], 0COOCHHOCTH
VK-3 CriocoOeH OpraHu30BbIBaTh U PyKOBOIUTH |HOBEACHHS M MHEHMs (BKJIIOYAas KPUTUYECKHUE) JIONEH, C
paboTON KOMaH Ibl, BHIPa0aThIBas KOMAHIHYIO0 |KOTOPBIMM — pabOTaeT/B3aMMOINCHCTBYET, B TOM YHCIE
CTPATEruIo JJIA JOCTUXKEHUS [TOCTABICHHON MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA




3a1a4u VK-3.4 CnocoleH I1ulaHMpOBaTh KOMaHIHYIO paborty,
pacrpenessiTh MOpy4YEeHUs YieHaM KOMaHJIbI, OpPraHu30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

OIIK-1.3 Brnameer cHCTEeMAaTHYECKUMU 3HAHUSAMHU TIO
OIIK-1 Cnocoben hopMynupoBarh eI U HATPaBJICHUIO JCSITEIbHOCTH; YIITyOJICHHBIMUA 3HAHUSIMH 110
3aa4l UCCIIEOBAHUS, BRIOUPATh KPUTEPUU BBIOpaHHON  HANpaBIE€HHOCTH IOATOTOBKH, 0a30BBIMHU
OLICHKH, BBISBIIATH IPHOPUTETHI PEIICHHS 3a1a4 |HABbIKAMU MPOBEJCHUS HAyYHO- MCCIIEA0BATEIILCKUX PaboT
O MPEIOKEHHOHN TeMe

OIIK-2.3 CnocobeH apryMeHTHPOBaHO BBIOMpAaTh CIIOCOO
MPOBEJCHUS HAYyYHOTO MCCIIEIOBAHUS, IPUMEHSATh 3HAHUS B
oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTH HJISl PEICHUs
MOCTaBJICHHOM 3amaud, (opMyTUpOBaHUS BBIBOAOB U
OLIEHKHU TIOJTYYE€HHBIX Pe3yIbTaToOB

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIIEIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIOJTHEHHOM
paboThI

[TK-1.1 3naeT ¢puzudeckoe onucaHue SBICHUA U TPOIECCOB
[1K-1 CiocoGeH K CO31aHMI0 TEOPETUYECKUX U |B 00NIACTH ANE€pHON QM3UKM M TEXHOJIOTHI

MareMaTn4yeckux Mojenei B oonactu siaepaoit  |I1K-1.2 VYmeer CO371aBaTh TEOPETUYECKHUE 5
(U3UKY 1 TEXHOJIOTUH MaTeMaTH4yecKue MOJENIM B OONACTH SACPHOM (H3MKH M
TEXHOJIOTUHI

[TK-2.1 3HaeT METOABI HUCCIENOBAHUS U pacueTa MPOIEeCCOB,
MPOUCXOMAANINX B COBPEMEHHBIX (DU3MUYECKUX YCTAaHOBKAX W
YCTPOUCTBAX B OOJIACTH SACPHON (PH3UKU U TEXHOJIOTUN

[1K-2 T'oToB mpumensTh MeTonbl uccnenoBanus ([1K-2.3 Brnaneer HaBBIKaMU WCIIOJIb30BaHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKeTOB MPHKIAIHBIX
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U MpOrpaMM INPH MPOESKTUPOBAHUHU U PACUETe yCTPOIMCTB MU
yCTpoiicTBax B 001aCTH sIepHOH pU3HKH U 00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
TEXHOJIOTUI MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE HCCIEIOBAHUS CAMOCTOSTEIBHO WIN B
COCTaBe HAyYHOTO KOJIJIEKTUBA

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

3HATB!
* OCHOBHBIE OIIPEEICHUSI I11a3Mbl;
* OCHOBHBIE XapaKTEPUCTHKH JIA3EPHOTO N3IIy4YEHHUS;
*  pa3iuuMsd B IIPUHLUIAX IIOCTPOEHUS CUCTEM C MarHUTHBIM yAEp)KaHUEM ILIa3Mbl U CUCTEM Ha
OCHOBE MHEPIHAIBHOTO YEP>KaHHS C UCIIOJIb30BAaHUEM Pa3INYHBIX IpaiiBEPOB;
* KPUTEPHUHU AOCTHXKEHUS SHEPreTUYECKHU BBITOJHONW TEPMOSIEPHON PeaKLu;
* THIIbI IPUMEHSEMBIX IPHEMHUKOB PA3IMYHOTO BHJIA HU3JIy4CHU;
. OCHOBHBIE METO/bl JUArHOCTUKM IUIa3Mbl, B TOM YHCJIE: ONTHYECKHE, PEHTI€HOBCKHUE,
KOPITyCKYJISIPHBIE, HEUTPOHHBIE;
. UMETh NPEACTaBICHHE O MpoldieMax YNpaBIsIeMOro TEPMOSIEPHOTO CHHTE3a M OCHOBHBIX
MPUHLMIAX AUATHOCTUKY IJIa3Mbl HA MOIIHBIX JIA3EPHBIX yCTaHOBKAX.
YMETB:
. oOpa0arpIBaTh SKCHEPUMEHTAJIbHBIC JaHHBIE (IAByMEpHbIE U300paKeHHs, peanbHbIC
OCLIMJUIOTPAMMBI, CHEKTPOTpaMMBbI U T.1.);
* TI0JIb30BAaThCS MPOCTEHIINMH CPENCTBAMU U3MEPEHUI;
* IIPOBOAMTH AHAJIU3 U pacyeT OrpelIHOCTEN IPOBEIEHHBIX U3MEPEHU.
BJIaJIETh:

* METOHOJIOTHEel BHIOOpa aleKBaTHBIX METOMIOB UCCIIEOBAHUS;
* HaBBIKAaMH CaMOCTOSTEIbHOM paboTHI B 1aboparopuu u MHTEpHETE;
* KYJNBTYpOH MOCTAHOBKH U MOAETHPOBAHUS HU3NUECKUX 3a7ad.

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

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




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 UYro takoe miazma? 1 1 2
> VYipasisgeMblii TEpMOAIEPHBI CHHTE3 U 1 1 2
(u3MKa BEICOKHX MJIOTHOCTEN SHEPIUN.
3 JleTeKTOpbl PEHTI€HOBCKOI'O U3JIyUeHUs U ) ) 9
UX MIPUMEHEHHE.
4 dopmupoBaHue PEHTTEHOBCKUX 1 1 )
M300pakeHUH.
5 Cnextporpadsl A7l  PEHTI€HOBCKOTO ) ) 5
U3TyYCHHUS.
6 CriektpomeTtpust UMITYJIBCHOTO ) 5 )
PEHITEHOBCKOI'O U3JIyUeHHUsI.
7 KopryckymsipHast TuarHocTuka ria3msl. 1 1 2
8 Hetitponnsle n3mepeHus. 2 2 2
9 JmarHocTtuka c)XaToro Aapa MUILIEHH. 2 2 2
JluarHocTuka 3apspKEHHBIX —IIPOAYKTOB
10 |TePMOAIEPHBIX peaxuui. Ob6mactu 1 1 )
IPUMEHUMOCTU METOI0B JAMAarHOCTUKU
<pr>.
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. Yo takoe rurazma?

OmnpeneneHue mIa3Mebl.

Pagunyc (paccrosinue) [lebaeBCKkoro 3KpaHUPOBAHUS.
2. YipaBisieMblil TEPMOSIIEPHBIN CUHTE3 U (DU3KKA BEICOKMX IUIOTHOCTEH SHEPTHH.

YTC ¢ MarHuTHBIM ylep>KaHHEM IUIa3Mbl:

- MunnMansHO HeoOxoauMast TeMIeparypa IIa3Mbl.

- Kpurepuii Jloycona.

WNHepruanbHbI TEpMOSIEPHBIN CUHTES:

- OCHOBHBIE TTOHSTHS.

- Ananor kputepus Jloycona.

- MunumansHas TpeOyemasi SHeprus la3epa AJsl 3aKUTaHusl TBEPAON CIUIOIIHONW MHUILICHH.
- Munienu npsiMmoro o0mydeHHs.

- Munienu HenpsiMoro oonydyeHus (IUIHHAPHYECKAN U chepruuecKuil KOKyX-KOHBEPTED).

3. JJeTeKTOphl pEeHTT€HOBCKOTO U3IYyUYCHHUS U UX IPUMCHEHHUE.
DOTOAMYIBCUOHHBIN AETEKTOP.

CUMHTHJUIALIMOHHBIA JETEKTOP.
[TpuGopsI ¢ 3apsaa0BOI CBA3BIO.



BaxyyMHBIe pEHTI€HOBCKHE JUO/BI.

[TonynpoBOJHUKOBBIE PEHTI€HOBCKUE JUO/BI.

DJIeKTPOHHO-ONITHUECKUE PEHTTCHOBCKUE PErHCTPATOPBI(XpOHOTpad, JIyrna BpeMEeHN).
MukpokaHaJIbHble PETUCTPATOPBHI.

PeHTreHoBCKUI KamopumeTp.

4. ®opMHupOBaHUE PEHTTEHOBCKUX N300pasKeHHH.

Kamepa — o0ckypa (onTuyeckas cxema, yBeJIHUCHHE, IPOCTPAHCTBEHHOE Pa3peIICHHE).
PenTreHoBckre MUKPOCKOIIBL:

- Cxema Kupkmnarpuka — baeza.

- Cxema Bomnbrepa.

- Mcionp30BaHre MHOTOCTIONHBIX HHTEP()EPEHIIMOHHBIX CTPYKTYP.

- Ucnonp30Banue KpUCTAILIOB.

3oHHbIe I1acTUHbI DpeHers.

5. Cnexrporpadsl Ui peHTT€HOBCKOTO M3ITy4YEHHUSL.

Cnekrporpadsl ¢ KPUCTAUINYECKUMHU TUCHEPTUPYIOIIUMH JJIEMEHTAMH:

- Cnekrporpad ¢ IIOCKHM KPUCTAIIIIOM.

- Cnekrporpad ¢ BBITYKIBIM KPHCTAILIOM.

- Cnexrporpad ¢ pokycupoBkoii mo cxeme Moranna.

- Cnekrporpad ¢ KpUCTAIUIOM, H30THYTBIM 110 ChepHIECKOil TOBEPXHOCTH.

6. CriekTpoMeTpusi UMITyJIbCHOI'O PEHTIE€HOBCKOI'O U3JTyUeHHUs.

Merton kpaeBbix GpuibTpoB (K-puisrpos).
Merton ¢punbTpoB Pocca.

Meton dryopecieHTHOTO KOHBEpTepa.
Merton normomatonux ("cepbix") GUIBTPOB.

7. KopryckynspHasi [MarHOCTHKa IU1a3Mbl.

WOHHBIN KOJIIIEKTOP.
TpekoBbI€ JETEKTOPHI.
Macc-cnekrporpad Tomcona.

8. HeliTpoHHBIE N3MEpEHUSI.

N3mepeHust HHTErpaJIbHOTO HEUTPOHHOT'O BBIXOA:
- MeToa npoTOHOB OTHAYM.

- MeTon akTUBaLlMOHHBIX AETEKTOPOB.

- MeTon 3aTsiHyTOH PEruCcTpaLuu.

W3mepennss HOHHOHM TeMIepaTypsl O YIIHPEHUIO HEHTPOHHOTO MMITyJIbCa Ha 3aJJaHHOM PAacCTOSHUH
(BpeMsi-IpoJIeTHAsI METOJIUKA).

9. I[I/Ial" HOCTHKA CXKATOI'0 s/Apa MUIICHHU.

Perucrpauus nzo0pakeHnii B COOCTBEHHOM U3JIYUYCHUHU SIpa.
N3nydyeHne mpuMeCHBIX Ta30B.

CriekTpoCKOIus JIMHUI PUMECHBIX HOHOB.

PeHTreHoBCcKOE 30HAMPOBAHUE C UCIONB30BAHNEM BHEIIHETO MICTOUYHHKA.

10. JluarHocTuKa 3apsKEHHBIX MPOAYKTOB TEPMOSACPHBIX PEAKLIUN. Ob6nactu IPUMEHUMOCTH
METOAOB THAarHOCTHUKH <pr>.



CrexTpsl 3apsKEHHBIX UCTHII.

Snpa otnaun.

AKTUBAIMOHHAs TUATHOCTHKA TTapaMeTpoB <pr> u <p delta r>.
Bropuunblie TepMOsiiepHbIE peaKIHH:

- CrieKTpbl BTOPUYHBIX IPOTOHOB U HEUTPOHOB.

- BBIXO/1bI BTOPUYHBIX YACTHII.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. H.I'bacos, }0.A.3axapenkoB, A.A.Pynacos, I'.B.Cxnuzkos, A.C.11lukanoB. /[luaraoctrka mioTHOM
mia3mel. [lon penakuueit H.I'bacoBa. Mocksa, "Hayxka", 1989r.
2. Tabmuup! puzndeckux BennunH. CopaBouyHUK nox penakuuein akagemuka M. K. Kukouna. Mocksa,
Arommsnar, 1976r.
3. A.U. Beperennuxos, B.M. I'op6aués, b.A. IIpenenn. Mertozp! rccie10BaHNs UMITYJIbCHBIX
n3nydeHuid. MockBa, DHeproaromusaar, 1985m

JomnonHurenbHas aureparypa

1. J. Lindl, "Development of the indirect-drive approach to inertial confinement fusion and the target
physics basis for ignition and gain", Phys. Plasmas, 2 (11), 3933, 1995.

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

1. http://lib.mipt.ru/catalogue/ — snexrponHas Oubiaroreka dusrexa.

2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).

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

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

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Skype, Zoom

Ha neKumMoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsk IEMOHCTPAIIHIO
npe3erTanuii. cnonn3oBanue daiinos (B popmare pdf), cofepramux Bu3yaabHbIH MaTepra JJis
JIEKIMK B BUJIC IPE3EHTALNH, a TaK)Ke PU HEOOXOIUMOCTH CIIEIUATU3UPOBAHHBIX 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.), roctynHbix depe3 Internet. s
KOHTPOJISI ¥ KOPPEKLIMH 3HaHUI 00y4alOMUecss MOTYT HCIIOIb30BaTh KOMITBIOTEPHOE TECTHPOBAHNUE, B
TOM YHCJIe Ha TTOpTajie WWW.i-exam.ru

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

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pesynprare n3ydeHHs IUCUUIUIMHBI CTYISHT JOJDKCH 3HAaTh OCHOBHBIC TOHSTHS W TOAXOIBI K
JMArHOCTHKE BBICOKOTEMIIEPATypHOW  IUIa3Mbl, 3HaTh OCHOBHBIC MOJEIM U WX HENOCTaTKu U
JIOCTOMHCTBA, IPUMEHSTH MTOJTy4YCHHbBIC 3HAHUS ISl PEIICHHs Pa3THYHbIX 3a/1a4.

VYenemHoe  OCBOeHHME Kypca TpeOyeT HampsHKEHHOW —CaMOCTOSTENbHOW — pabOThl  CTy/IEHTA.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— MpopaboTKy y4eOHOro Mmarepuana (10 MarepuaiaM JeKIHH B BHJIEC IMPE3CHTAIMH), MOATOTOBKY
OTBETOB Ha BOIPOCHI, MPEAHA3HAUYCHHBIX JUI CaMOCTOATEIBHOTO HW3YYEHHs, J0Ka3aTeiIbCTBO
OTHENBbHBIX YTBEPKICHHI, CBOMCTB;

— peleHue 3a1a4, npeiaraéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— MMOJTOTOBKY K MPAaKTHYECKUM 3aHSATHSM, DK3aMEHY.

CamocrositenbHas padoTa CTyIeHTOB (IIPaKTUYECKOE JIOMAIIHEE 3a1aHUE)

Ucnonp3yst Marepwan OpUTHHAIBHOM CTAaThU W3 pedepupyeMoro >KypHaia Ha aHTIIMKACKOM SI3BIKE
BBITNIOJIHUTh TIEPEBOA M Ppazo0parbCsi C JUArHOCTUYECKUMH METOAaMH NPUMEHSEMBIMH aBTOPaMU
cratby. Hanmcats pedepar Ha TeMy, ONMCAaHHYIO B CTaThe.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS 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 BOCIPMITHU Marepuana CTYICHTaM pPEKOMEHAYeTCs
o0pamarscs 3a KOHCYJAbTAlUsIMH K MPETo1aBaTelIio.

@OopMBl KOHTPOJISI: TEKYIUMM — KOJUIOKBUYM II0O MarepuajgaM IIEpBOM IIOJOBUHBI Kypca,
MPOMEKYTOUYHBIA — 53K3aMEH (IK3aMEHALMOHHBIM OWJIET COIAEpKHUT 2 TEOPETHYECKHX Bompoca u 1
MPAaKTUIECKUI BOIPOC).



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

PaszpatGoTunk: H.B. XKunaxkos, a-p ¢pusz.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM ITPOSKTOM Ha BCEX dTalax
ero peajan3anun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTUIO IS JOCTHKCHUS ITOCTAaBICHHOMN
3a/1auu

VK-3.2 YunureiBaeT B cBOCH COIIMaJIbHOH u
poheCCUOHANBHON JeATENbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.4 Cnocoben miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpY4YeHUsl YileHaM KOMaH[bl, OpraHU30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHMA

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥l UCCIIEI0BAaHMs1, BRIOMPATh KPUTCPHU
OLICHKH, BBISIBIIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.3 Brnameer cHCTEeMaTHYeCKUMU 3HAHUSAMU TIO
HAIPABJICHUIO JEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BBIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMU
HaBBIKAMH MPOBENICHHsI HAyYHO- MCCIEIO0BATEIILCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEIMOJIHEHHON
pabotbl

OIIK-2.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBECHUS] HAYYHOTO MCCIICIOBAHUS, IIPUMEHSTh 3HAHUS B
obyacti MPoeCCUOHANBHON NEeATENFHOCTH NSl PEIICHUS
MOCTABICHHOM 3amaud, (opMyTupoBaHUsS BBHIBOAOB U
OLICHKU TOJTYYCHHBIX PE3YJIbTaTOB

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHOH
(U3UKH U TEXHOJIOTUI

[IK-1.1 3HaeT ¢pusnveckoe OMUCaHKE SBICHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOIOTHHA

[IK-1.2 Ymeet co3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OONacTH sAepHON (UBHKH |
TEXHOJIOT U1

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUS
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOM PU3HKH 1
TEXHOJIOTHH

[IK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MPoIeCcCOB,
MPOHUCXOASAIINX B COBPEMEHHBIX (PU3NYECKHX yCTAaHOBKAX M
yCTpoicTBaxX B 00JIaCTH SIEPHOH (PU3MKH U TEXHOIOTHIA

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJIOTMH W IAKEeTOB MPHUKIAIHBIX
MPOTPaMM TIPU MPOSKTHPOBAHUH M PACUETE YCTPOUCTB WIH
00beKTOB (YCTaHOBOK, MarepuajoB, NMpuOOpOB) B CBoel
MPEIMETHOM 00JIacTH

[IK-2.4 CnoocobeH caMOCTOSTENBFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIEAOBAHUS CAMOCTOSTENIFHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare u3ydeHuss IUCUMIUIMHBI «J[MarHOCTHMKAa BBICOKOTEMIIEPATYPHOU

JIOJDKEH

3HAThb:

TUIa3Mbl»  00yYaroImuics



* OCHOBHBIE ONPECNICHHS II1a3MBbl;
* OCHOBHbIE XapaKTE€PUCTUKU JIA3€PHOIO U3JIyUCHMUS;
*  pa3nuMuMg B MPHUHLMIAX HNOCTPOCHHUSI CHCTEM C MarHUTHBIM yAEp)KaHHUEM IJIa3Mbl U CHCTEM Ha
OCHOBE MHEPLIMAJIBHOIO YAEpKaHUA C HCII0Ib30BaHUEM Pa3IMUHBIX JpaiiBepoB;
* KPUTEPHHU AOCTHXKEHUS SHEPTeTUYECKU BBITOIHON TEPMOSICPHON PEAKLINU;
* TUIIbI IPUMEHSAEMBIX IPUEMHUKOB PA3INYHOIO BUJIA U3JIy4EHUH];
. OCHOBHBIE METONbl JUArHOCTUKM IUIa3Mbl, B TOM YHCJIE: ONTHYECKHE, PEHTICHOBCKHE,
KOPILYCKYJISIpHbIE, HEUTPOHHBIE;
. HMETh NpEeACTaBICHHE O NpobdieMax YIpaBiIsSeMOro TEPMOSIEPHOTO CHHTE3a M OCHOBHBIX
[IPUHLMIAX AUArHOCTUKY IJIa3Mbl HA MOIIHBIX JIA3€PHBIX YCTaHOBKAX.

YMeThb:

. oOpabarbIBaTh  JKCIEPUMEHTANbHBIC JaHHBIE (JByMEpHbIE W300paKEHHS, peanbHbIC
OCLMJIIOTPAMMBI, CIIEKTPOTPAaMMBI U T.11.);
* [I0JI30BAThCS MPOCTEHIIMMU CPEACTBAMU U3MEPEHHI;
* TMPOBOAMTH AHAJIU3 M PACUET IMOTPEIIHOCTEH MPOBEICHHBIX H3MEPEHHIA.
BJIA/IETh:

* METOJOJIOTHEel BIOOpa aJIeKBATHBIX METOJIOB HCCIIE/IOBAHUS;
* HaBBIKAMU CaMOCTOSTEIILHOHN pa0oThI B Taboparopun u HTEpHETE;
* KYJIBTYPOH MOCTAaHOBKH W MOJICTHPOBAaHUS GU3NIESCKUX 3a7a4.

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

IlepeueHb KOHTPOJIBHBIX TEM:!

1 Tema. OnpeneneHue mia3Mbl

2 Tema. NneprmanbHbIi TEpMOSACPHBIN cHTE3. OCHOBHBIE TOHSTHS.
3 Tema. PeHTreHoBcKkast TMarHOCTHKA CKATOTO sIIpa.

4 Tema. O0nacT MPUMEHUMOCTH METO/IOB IMATHOCTHKH <pr>.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Ha sx3ameHne cTyneHTty nocraercst OWieT, Tae eMy npeaiaraeTcs:
1) nMCbMEHHO OTBETUTH HA JIBa TEOPETUUECKUX BOMPOCA;

2) pemnTh OJHY 3a1auy;

3) OTBETHUTDH Ha BOIIPOCHI IO TEME Kypca.

Teopernueckuii BoOIpoC BBIOMpaeTcss M3 HaOopa KOHTPOJBHBIX TEM, NMPHUBEAEHHBIX HIDKE. 3anada
BbIOMpaeTcs M3 CIHMCKAa KOHTPOJIBHBIX 33/1ad4, NPUBEACHHBIX HIKE. HeKoTopble W3 JOMOTHUTEIbHBIX
(yTouHSIOLTNX) BOMPOCOB MPUBEIEHBI HUXKE.

CIUCOK OTIONTHUTENBHBIX (YTOYHSFOIINX ) BOTIPOCOB:

1. Paguyc (paccrosiaue) JlebaeBCKOTO SKpaHUPOBAHUS

2. NHeprmanbHbIN TepMOSIIEpHBINA cuHTE3. AHanor kpurepus Jloycona

3. Muienu npsMoro ooIydeHus.

4. VI3MepeHust HHTErpajibHOTO HEHTPOHHOTO BBIXO/A: METOJ IIPOTOHOB OTAAYH.
5. [lnarnocTuka 3apsKEeHHBIX ITPOLYKTOB TEPMOSAEPHBIX PEAKLIUIA.

CIucok TeopeTHYECKUX BOIIPOCOB IS IK3aMEHa:

1. OmnpeneneHue mia3Mbl

2. Pagunyc (paccrosinue) JlebaeBCKOro SKpaHUPOBAHUS

3. YTC ¢ marHuTHBIM yaep)kaHHEM I1a3Mbl MUHUMaIBHO HE0OX0AuMas TeMIieparypa Iia3Mbl
4. NnepuumanbHbIi TepMOSIAEpHBINA cuHTE3. OCHOBHBIEC TOHITH

5. NnepruanbHelil TepMosaaepHblil cuaTe3. AHanor kputepus Jloycona

6. MHepmanbHbIA TEpMOSIIEPHBIN cuHTe3. MUHUMAaNbHAsT TpeOyeMasi SHEpTHusl Ja3epa Il 3aKUTaHus
TBEpPAOH CIUIOIIHON MUIIEHH

7. MuieHu npsiMoro ooaydeHus.



8. Mumienu HenpsiMOTo 00MyUeHHs! (IMIIMHAPUICCKHN U CepUIeCKHid KOXKYX-KOHBEPTEP)
9. ®0T03MYIIbCUOHHBIN AETEKTOP

10. CUMHTHIUIAIMOHHBINA AETEKTOP

11. ITpuGopsI C 3apsAa0BOH CBA3BIO

12. BakyyMHbI€ pEeHTT€HOBCKHE THOJIBI

13. TlomynpoBOAHUKOBBIE PEHTI€HOBCKHUE JUOIBI

14. DneKTpOHHO-ONTHYECKUE PEHTTEHOBCKHIE PETUCTPATOPhI (XpoHorpad, Tyna BpeMeH!)
15. MuKpoKaHalbHbIE PETHCTPATOPHI

16. PeHTreHOBCKHUI KaJOPUMETD

17. Kamepa — o6ckypa (onTuaeckas cxema, yBelIudeHUe, MPOCTPAHCTBEHHOE pa3pelieHIe)
18. PentrenoBckue MUKpOCKoMbl: cxema Kupkmarpuka — baesa.

19. PenTtrenoBcKkre MUKpPOCKOIIBI: cxema Bomsrepa.

20. PeHTreHOBCKHE MUKPOCKOIIBI: HCIIOIb30BaHNE MHOTOCIOMHBIX HHTEPPEPEHIIMOHHBIX CTPYKTYD.
21. PeHTreHOBCKHE MUKPOCKOTIBI: MCTIOIh30BaHUE KPUCTAIIIIOB

22. 3oHHBIE MIacTUHBI Openes.

23. Cnekrporpadbl ¢ KpUCTAIUIMYECKUMH TUCTIEPTUPYIONIMMH 3JIEMEHTaMH: CIIeKTporpad ¢ MIOCKUM
KpPHUCTAJIIOM

24. Cnekrporpadgpl € KpPHUCTAUIMYECKUMH JUCIEPTUPYIOIIMMHU JJIEMEHTaMHu: CHeKTporpad ¢
(doxycupoBkoii o cxeme Moranna

25. Cnexrporpad ¢ KpHCTAIIOM, H30THYTHIM MO CepHUUECKOil TOBEPXHOCTH

26. Cnektporpadsl ¢  JUCICPTUPYIONIMMH  DJIEMEHTaMH Ha  OCHOBE  MHOTOCIIOMHBIX
uHTEp(EPEHLUMOHHBIX 3€pKall.

27. Cnexrporpadsl ¢ OTpaxaloUMMH JUPPAKINOHHBIMU PELIeTKaAMU
28. Cnexrporpadsl ¢ MpOMyCKaOIUMH JUPPAKINOHHBIMH PEILIETKAMH

CIucoK MpakTHYECKUX BOIPOCOB IS DK3aMeHa:
. Meron kpaeBbix ¢uiibTpoB (K-punsrpoB)

. Meton ¢unerpoB Pocca

. Merton ¢gmyopeceHTHOTO KOHBEpTEpa

. Meron nmornomaronux ("ceprix'") puiasTpos

. IOHHBIN KOJUIEKTOP

. TpexoBbIE AETEKTOPHI

. Macc-cnekrporpad Tomcona
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. I3mepennst nHTerpajisHOr0 HEUTPOHHOTO BBIXOAA: METOJ IIPOTOHOB OTIA4d, METOJ aKTHBALIMOHHBIX
JETEKTOPOB.

9. Meton 3araHyTod peructpanuu. M3mepeHuss MOHHON TeMIepaTyphl MO YUIMPEHHUIO HEUTPOHHOTO
HUMITYJIbCa Ha 3aJJaHHOM PAcCTOSIHUU (BpeMS-TIPOJIETHAS METOIUKA)

10. PeHTreHoBckas OUarHoCTHKa cCkatoro sjapa. Perucrpaums u3zo0pakeHHMH B COOCTBEHHOM
U3Iy4YeHuH sapa. M3imyueHue npuMecHbIX ra3oB.

11. Crhexrpockonusi JIMHUM NPUMECHBIX MOHOB. PEHTTeHOBCKOE 30HIUPOBAHHUE C HCIOIb30BAHUEM
BHEIITHETO NCTOYHUKA

12. InarHocTHKa 3apsyKCHHBIX MPOAYKTOB TEPMOSIACPHBIX peakiuil. CHeKTpbl 3apsHKeHHBIX YacTHL.
Snpa otnaun.

13. JlmarHocTHKa 3apsHKEHHBIX IMPOAYKTOB TEPMOSICPHBIX peakinuil. AKTHBAIlMOHHAS IMAarHOCTHKA
napaMeTpoB <pr>u <p delta r>

14. Bropuunslie TepMosiiepHblie peakiuy. CreKTpbl BTOPUYHBIX IPOTOHOB 1 HEHTPOHOB

15. Bropuunble TepMOsiiepHbIe peakiy. BbIXoapl BTOpUYHBIX YaCTHIL

16. O6GnacTi MPUMEHUMOCTH METOJOB JUATHOCTUKU <pr>.

[Tpumep sK3aMeHAIMOHHOTO OMITeTa:

bumer 1.

1. NneprmanbHerii TepMmosiepHblii cuHTe3. OCHOBHBIE IOHATHS
2. PEHTreHOBCKHI KAJIOPUMETP

3. Meton ¢unsrpoB Pocca



Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OmIMYHO 8§ Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomro 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymoOBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOAUTCS B ycTHOW Qopme mo Owuseram. B kaxjgom OwiieTe mNpencTaBICHO JiBa
TEOPETUYECKUX BOIPOCA U OJUH MPAKTHYECCKHI BOIMPOC 1Mo Teme Kypca. [Ipu mpoBeneHnn HSKk3amMeHa
oOyuJaromemycst npegoctasisiercss 30 MUHYT Ha TOATOTOBKY. Ompoc oOyuaromierocs He JOJDKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



