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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.]'ll) 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‘[1/[ 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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX N
npodeccuoHaIBHON 1S TeTbHOCTH

Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
npoQecCHOHAIBEHON IS TeTBbHOCTH, CITIOCOOSH
Ha Hay4YHOM sI3bIKe (pOpMyIIHpOBaTh
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

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

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
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

3HATB!
* OCHOBHBIE OIIPEEICHUSI I11a3Mbl;
* OCHOBHBIE XapaKTEPUCTHKH JIA3EPHOTO U3IIy4YEHHUS;
*  pa3iuuMsd B IIPUHLUIAX IIOCTPOEHUS CUCTEM C MarHUTHBIM yAEp)KaHUEM IIIa3Mbl U CUCTEM Ha
OCHOBE HHEPIHAIBHOTO YEP>KaHHS C UCIIOJIB30BAaHUEM Pa3INYHBIX IpaiiBEPOB;
* KPUTEPHUHU AOCTHXKEHUS SHEPreTUYECKHU BBITOJHONW TEPMOSIEPHON PeaKLu;
* THIIbI IPUMEHSEMBIX IPUEMHUKOB PA3IMYHOTO BHJIA HU3JIyUCHU;
. 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.);
* TI0JIb30BAThCS MPOCTEHIINMH CPENCTBAMU U3MEPEHUI;
* IIPOBOAMTH AHAJIU3 U pacyeT OrpelIHOCTEN IPOBEIEHHBIX U3MEPEHU.

BJIaJIETh:

* METOJOJIOTHEel BHIOOpa aleKBaTHBIX METOMIOB UCCIIEIOBAHUS;
* HaBBIKaMH CaMOCTOSTEIbHOM paboTHI B 1aboparopuu u MHTEpHETE;
* KYJNBTYpOH MOCTAHOBKH U MOAETHPOBAHUS GUZNUECKUX 3a7a4.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 UYro Takoe riazma? 1 1 2
) VYrpagisieMblii TEPMOSAIEPHBIA CUHTE3 U | 1 )
(u3MKa BRICOKMX TUIOTHOCTEH SHEPTHH.
3 JleTeKTOpBI PEHTT€HOBCKOTO U3ITyUCHHS U ) 5 9
UX IIPUMEHEHHE.
4 dopMHpOBaHUE PEHTIEHOBCKUX | 1 )
HU300pakeHUH.
5 Croexrporpadsl  [UIsl  PEHTT€HOBCKOTO ) 5 5
U3JIyYEeHHUS.
6 Crextpomerpust UMIIYJIbCHOTO ) ) )
PEHTI€HOBCKOTO U3ITyYEHUSI.
7 KopmyckymnsipHas 1uarHocTuka Iiasmsl. 1 1 2
8 HeliTpoHHBIE N3MEPEHHUS. 2 2 2
9 JlnarHocTuka cxaroro Aapa MUILLIEHU. 2 2 2
JuarHocTuka 3apsDKEHHBIX —TPOAYKTOB
10 |TePMOAnepHbIX peakuuii.  ObGmactu | 1 )
MPUMEHUMOCTH METOAOB JAMArHOCTUKU
<pr>.
Nroro yacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 1 (Ocennwii)
1. Yto takoe mrazma?

Omnpenenenue maa3Msbl.
Panunyc (paccrosinue) JlebaeBckoro SKpaHUPOBAHUSI.

2. YnpaBisieMblil TEpMOSIJIEPHBIH CUHTE3 B (DU3HKA BLICOKUX TUIOTHOCTEH SHEPTHH.

YTC ¢ MarHuTHBIM yJIep>KaHUEM TUTa3Mbl:

- MuHnMansHO HeoOX0oMMas TeMIeparypa Iia3Mbl.
- Kpurepuii Jloycona.

NuepunaibHbIA TEPMOSIIEPHBINA CUHTES!

- OCHOBHbIE MOHATHS.

- Ananor kputepus Jloycona.

- MunumanpHas TpeOyemasi SHeprHs Jla3epa AJisl 3a)KUTaHusI TBEPON CIUIOITHON MHUIIICHH.

- Mumenu npsiMoro o0y4eHusl.

- Munienu HenpsMoro oonydyeHus (IMITUHAPHUECKAN U chepruaecKkuil KOKyX-KOHBEPTED).




3. JleTekTopbl PEHTI€HOBCKOIO U3/Iy4E€HUs U UX IPUMEHEHUE.

@DOTO3MYJIbCUOHHBIN AETEKTOP.

CUMHTWUIALIMOHHBIN J€TEKTOP.

[TpubopsI ¢ 3aps10BOH CBS3BIO.

BaxyyMHbIe pEHTI€HOBCKHE JUO/BI.

[TonynpoBOJHUKOBBIE PEHTI€HOBCKUE JUO/BI.

DJIeKTPOHHO-ONITHUECKUE PEHTTCHOBCKUE PETHCTPATOPBI(XpOHOTpad, JIyrna BpeMEeHN).
MukpokaHaJIbHble PETUCTPATOPHI.

PeHTreHoBCKUI KamopumeTp.

4. ®opMHupOBaHUE PEHTTEHOBCKUX N300pasKeHHH.

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

- Cxema Kupkmnarpuka — baeza.

- Cxema Bomnbrepa.

- Mcionp30BaHre MHOTOCIONHBIX HHTEP()EPEHIIMOHHBIX CTPYKTYP.

- Ucnonp30Banue KpUCTAILIOB.

3oHHbIe I1acTUHbI DpeHers.

5. Cnexkrporpadsl Uil peHTT€HOBCKOTO M3Ty4YEHHUS.

Cnekrporpadsl ¢ KPUCTAUINYECKUMHU TUCHEPTUPYIOIIUMH JJIEMEHTAMH:

- Cnekrporpad ¢ IIOCKHUM KPUCTAIIIIOM.

- Cnekrporpad ¢ BBITYKIBIM KPHCTAILIOM.

- Crexrporpad ¢ pokycupoBkoii mo cxeme Moranna.

- Cnekrporpad ¢ KpUCTAIUIOM, H30THYTBIM 110 C(epHIECKOil TOBEPXHOCTH.

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

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

Meton dryopeciieHTHOTO KOHBEpTepa.
Merton nornomatonux ("cepbix") GUIBTPOB.

7. KopryckynspHasi [MarHOCTHKa IU1a3Mbl.

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

8. HeliTpoHHBIE N3MEpEHUSI.

N3mepeHust HHTErpaJIbHOTO HEUTPOHHOT'O BBIXOJA:

- MeToa npoTOHOB OTHAYM.

- MeTon akTUBaLlMOHHBIX AETEKTOPOB.

- MeTon 3aTsiHyTOH PEruCcTpaLuu.

W3MepeHus: HOHHOM TeMIlepaTypbl 10 YIIMPEHUIO HEUTPOHHOIO UMILYJIbCA Ha 33JJaHHOM PacCTOSIHUU

(BpeMsi-IpoJIeTHAsI METOJIUKA).

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

PCFI/ICTpaLII/ISI H306pa)K€HHI>'I B COOCTBEHHOM HU3JTY4YCHUU d]pa.



W3nyuenue npuMecHBIX ra3os.
CriexTpockomnus JIMHUM IPUMECHBIX HOHOB.
PenTreHoBckoe 30HAMPOBaHKE C UCIIOJIb30BAHUEM BHEIIHEI0 HCTOYHHUKA.

10. JlmarHocThka 3apspKEHHBIX TPOAYKTOB TEPMOSICPHBIX peakiuid. OOmacT NPUMEHHMOCTH
METO/IOB IUATHOCTHKHU <pr>.

CrieKTphl 3apsKEHHBIX UCTHII,

Snpa otnaumn.

AKTHUBAIMOHHAS JUArHOCTUKA TapaMeTpoB <pr> u <p delta r>.
BTopuunsie TepMosiiepHbIE PEAKITUU:

- CexTpsl BTOPUYHBIX IPOTOHOB U HEHTPOHOB.

- BbIX0/1bl BTOPUYHBIX YaCTHLI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
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JomnonHurenbpHas auTeparypa

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. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)
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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
npeseHTaunii. Mcnons3oBanue Qaiinos (B popmare pdf), cogepraiux Bu3yaabHbIN MaTepral s
JeKIMH B BUJIE MPE3EHTALNi, a TaKXKe IPU HEOOXOIUMOCTH CIIELHATN3NPOBAHHBIX HAYYHBIX
pedepupyembix xxypHanoB: poccuiickux (YOH, XKOT®, nmucema B dKOTO, Dusnka TBep0TrO TENA U
np) u anmnosi3eraHbIX (Physical Review Letetrs, Physical Review A, Physical Review B, Journal of
Chemical Physics, International Journal of Quantum Chemistry u np.), noctynnsix uepe3 Internet. s
KOHTPOJISI U KOPPEKLNH 3HaHUH 00ydaromuecs: MOTYT MCIIOIb30BaTh KOMITBIOTEPHOE TECTUPOBAHUE, B
TOM YHCJI€ Ha TIOpTajie WWW.i-exam.ru



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, M3ydalolMi AMCHUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBJIAJETh OOLIMM TOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B pesynbrare usydeHus IUCUMILIMHBI CTYAEHT MOJDKEH 3HATh OCHOBHBIE IOHSATHS M IIOAXOAbI K
JTUAarHOCTUKE BBICOKOTEMIIEpAaTypHOM  IUIa3Mbl, 3HaThb OCHOBHBIE MOJAEIM M HMX HEAOCTATKH U
JOCTOMHCTBA, IPUMEHATH [10JIy4YE€HHbIE 3HAHUS [UIs PELIEHUs PAa3JIMYHbIX 3a7ad.

VYenemHoe  OoCBOeHHME Kypca TpeOyeT HampspKEHHOW —caMOCTOSTENbHOW — paboThl  CTYIEHTA.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— mpopaboTKy ydeOHOro marepuana (10 MarepuanaMm JeKIMH B BHIE MPE3CHTAlMU), MOATOTOBKY
OTBETOB HA BONPOCHI, MPEAHA3HAYEHHBIX MJII CaMOCTOATEIBHOTO H3Y4YEHMs, JIOKa3aTelbCTBO
OTJIEJIbHBIX YTBEPKICHUM, CBOICTB;

— pellieHue 3a/1a4, IpeAIaraéMblX CTyIEHTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,

— MOArOTOBKY K NIPAKTUUECKUM 3aHITUSM, 3K3aMEHY.

CamocTosTenbHas paboTa CTYIeHTOB (IIPAKTUYECKOE IOMAIIIHEe 3aJaHue)

Hcmonp3yst Marepuall OpUTHMHAJIBHOW CTaTbl M3 pedepupyeMoro >KypHaja Ha aHIIIMICKOM SI3bIKE
BBIIIOJIHUTh TIE€PEBOA M pa300parhCsi € IUArHOCTHYECKUMM METOAAMH IPUMEHSIEMBIMH aBTOPAaMH
cratbu. Hanmcats pedepar Ha TeMy, OIIMCAHHYIO B CTaThe.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAWBUYaIbHBIX KOHCYJIBTAlIMHA WK KOHTPOJIS.

ITpu moxroroBke K MPaKTUYECKUM 3aHATUSAM HEOOXOAMMO MOBTOPSTH paHee M3ydeHHBIH MaTtepuai. B
Havyaje 3aHiATHA, KaK MpaBHJIO, MpoBOoguTCs KopoTkui (10-15 MuHYT) ompoc mo marepuany
MPONIC/IINX 3aHATUH B YCTHOH WM MHCbMEHHOW ¢opme. Tak Kak BaXHO JOOWTHCS NMOHUMAHHS
M3y4aeMOro Marepuana, NpH 3aTpyIHEHHH B BOCHPHUATHH MaTepHaja CTYyJEHTaM pPEKOMEHIYETCS
o0palnarbcs 3a KOHCYJIBTAIMSAMU K ITPETIOAaBaTeio.

@opMbl  KOHTpPOJISI: TEKyIIMH — KOJJIOKBUYM IO MaTrepuanaM TIIepBOM IOJIOBHHBI Kypca,
MPOMEKYTOUHBIA — 9K3aMeH (IK3aMEHAIMOHHBIN OWIIET COJEPKHUT 2 TEOpEeTHYeCKHX Bompoca u 1
MIPaKTUIECKUH BOTIPOC).



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

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 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. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynbrare u3yueHusl IUCIHMIUIMHBI «JIMarHOCTHKA BBICOKOTEMIIEPATYPHOH TUIA3MbD» OOYyYarOIUICs
JOJKEH:

3HAThb:

* OCHOBHBIE OIIPEEICHUsI I11a3Mbl;
* OCHOBHBIE XapaKTEPUCTHKH JIA3EPHOTO U3IIy4YEHHUS;
*  pa3iuyMsd B IIPUHLUIAX IIOCTPOEHUS CUCTEM C MarHUTHBIM yAEp)KaHUEM IIIa3Mbl U CHCTEM Ha
OCHOBE HHEPIHAIBHOTO YEP>KaHHS C UCIIOJIB30BAaHUEM Pa3INYHBIX IpaiiBEPOB;
* KPUTEPHUHU AOCTHXKEHUS SHEPreTUYECKHU BBITOJHONW TEPMOSJIEPHON PEeaKLuu;
* THIIbI IPUMEHSEMBIX IPUEMHUKOB PA3IMYHOTO BHJIA HU3JIyUCHU;
. OCHOBHBIE METO/bl JUArHOCTUKM IUIa3Mbl, B TOM YHCJIE: ONTHUYECKHE, PEHTI€HOBCKHUE,
KOPITyCKYJISIPHBIE, HEUTPOHHBIE;
. UMETh NPEACTaBICHHE O MpoldieMax YNpaBIseMOro TEPMOSIEPHOTO CHHTE3a M OCHOBHBIX
MPUHLMIAX AUATHOCTUKY IJIa3Mbl HA MOIIHBIX JIA3EPHBIX yCTaHOBKAX.
yMeTh:

. oOpa0arpIBaTh SKCHEPUMEHTAJIbHBIC JaHHBIE (IAByMEpHbIE U300paKeHHs, peanbHbIC
OCLIMJUIOTPAMMBI, CHEKTPOTPaMMBbI U T.1.);
* TI0JIb30BAaThCS MPOCTEHIINMH CPENCTBAMU U3MEPEHUI;
* IIPOBOAMTH AHAJIU3 U pacyeT OrpelIHOCTEN IPOBEIEHHBIX U3MEPEHU.
BJIaJeTh:

* METOJOJIOTHel BHIOOpa aleKBaTHBIX METOMIOB UCCIIEIOBAHUS;
* HaBBIKaMH CaMOCTOSTEIbHOM paboTHI B 1aboparopuu u MHTEpHETE;
* KYJNBTYpOH MOCTAHOBKH U MOAETHPOBAHUS HUZNUECKUX 3a7ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[lepeueHb KOHTPOIBHBIX TEM:

1 Tema. Onpenenenue maa3zmMbl

2 Tema. MHepuuanbHbIi TEpMOsIAEPHBIN cuHTe3. OCHOBHBIE TOHSTHSL.
3 Tema. PeHTreHOBCKasi TMAarHOCTHKA CXKATOTrO siipa.

4 Tema. O0OnacTi NPUMEHUMOCTH METOIOB IUATHOCTHKH <pr>.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Ha sk3ameHe cTyzeHTy JocTaeTcs OueT, rie eMy InpeiaraeTcs:
1) muChMEHHO OTBETHUTH HA JIBA TEOPETHUECKUX BOMPOCA;

2) pemuTh OJIHY 334ady;

3) OTBETUTH Ha BOMPOCHI [0 TEME Kypca.

Teopernueckuii Bompoc BbIOMpaeTcss M3 HaOOpa KOHTPOJIBHBIX TEM, NMPHUBENCHHBIX HIDKE. 3anava
BBIOMpAeTCss M3 CHHCKAa KOHTPOJIBHBIX 3ajad, NMPHUBEACHHBIX HIKe. HeKoTopble M3 IONMOJHUTENBHBIX
(YTOYHSAIOIINX) BOIIPOCOB NMPHUBEIECHBI HIKE.

CIucoK JOTIOMHUTENbHBIX (YTOYHSIOIINX ) BOIPOCOB:

1. Pamuyc (paccrosaue) J{ebaeBCKOro SKpaHUPOBAHUS

2. VlHepumanbHbIN TEPMOSIIEPHBINA CUHTE3. AHaNOr kpurepus JloycoHa

3. MumeHu npsiMoro ooaydeHus.

4. VI3mepeHns MHTErpaIbHOIO HEUTPOHHOTO BBIXOJA: METOA MPOTOHOB OT/AUH.
5. JlnarHOCTHKA 3apsKEHHBIX TPOAYKTOB TEPMOSACPHBIX PEAKIUN.

CHucoK TEOPETUIECKUX BOIIPOCOB IS dK3aMeHa:
1. OmpeneneHue 1mIa3Mbl
2. Pannyc (paccrosaue) [lebaeBCKOro IKpaHUPOBAHUS



3. YTC ¢ marHuTHBIM yaep)kaHHEM IU1a3Mbl MUHUMaIBHO HE0OX0uMas TeMIleparypa Iia3Mbl
4. NnepuumanbHbIi TepMOsSIAEpHBINA cuHTE3. OCHOBHBIEC TOHITH
5. NnepruanbHelil TepMosaaepHblil cuaTe3. AHanor kputepus Jloycona

6. MHepmanbHbIA TEpMOSIIEPHBIN cuHTe3. MUHUMAaNbHAsT TpeOyeMasi SHEpTHsl Ja3epa JJlsl 3aKUTaHus
TBEpPAOH CIUIOIIHON MUIIEHH

7. MuieHu npsiMoro ooaydeHus.

8. Mumienu HenpsiMOTo 00IyueHHs! (MIMHAPHIECKUNA U CPepUIECKH KOXKYX-KOHBEPTED)
9. ®0TO3MYIILCHOHHBIN AETEKTOP

10. CUMHTHIUIAIUOHHBINA AETEKTOP

11. ITpubopsl € 3apsAA0BOH CBA3BIO

12. BakyyMHBIE pEHTT€HOBCKHE TUOJBI

13. ITomynpOBOAHUKOBBIE PEHTIT€HOBCKHE JUOIBI

14. DneKTpOHHO-ONTHYECKUE PEHTIEHOBCKHUE PETUCTPATOPHI (XpoHOorpad, Tyna BpeMeH!)
15. MUKpOKaHaIBHBIE pETHCTPATOPHI

16. PeHTTeHOBCKUI KaJOPUMETD

17. Kamepa — o6ckypa (onTuueckas cxema, yBeJInueHUe, IPOCTPAHCTBEHHOE pa3peleHHe)
18. PenTreHoBcKkne MUKpOCKOIBL: cxema Kupknarpuka — baesa.

19. PenTreHoBCKHE MUKPOCKOIIBL: cxema Bomnbrepa.

20. PeHTreHOBCKHE MUKPOCKOIIBI: HCIIOIB30BAHNE MHOTOCIONHBIX HHTEP(HEPEHIMOHHBIX CTPYKTYP.
21. PeHTreHOBCKHE MUKPOCKOIIBI: MCTIOIb30BaHUE KPUCTAIIIIOB

22. 3onnsble mactuHbl Openens.

23. Cnekrporpadsl ¢ KpUCTAIUVIMYECKUMH TUCTIEPTUPYIOLIMMHU 3JIEMEHTaMU: CIIEKTporpad ¢ MiIOoCKUM
KpHUCTAJIIOM

24. Cnekrporpadpl € KpPHCTAUNTMYECKUMH JUCIEPTUPYIONIMMHU JIEMEHTaMHu: CcHekTporpad ¢
(hoxycupoBkoii o cxeme Moranna

25. Cnekrporpad ¢ KpHCTaaIoM, H30THYTHIM IO C(hepUUYECKON MOBEPXHOCTH

26. Coekrtporpadpl ¢  OUCIEPrHPYIOIMIMMH ~ JJIEMEHTAaMH Ha  OCHOBE  MHOTOCIOWHBIX
nHTEp(HEPEHIIMOHHBIX 3epKall.

27. Cnekrporpadsl ¢ OTpakaonuMe JUPPaAKIIUOHHBIMUA PelIeTKaAMU
28. Cnekrporpadsl ¢ MPOMyCKaOIUMH JTUPPAKIHOHHBIMHA PEIIETKAMH

Crucok NpakTHYECKUX BOIPOCOB IS DK3aMeHa:
. Merton kpaeBbix GpunbTpoB (K-hunbrpoB)

. Meron ¢unsrpos Pocca

. Meton ¢myopecueHTHOro KOHBepTepa

. Meton mormomatonux ("cepbix'") GuiasTpoB

. IOHHBII KOJIIEKTOP

. TpeKoBbIE NETEKTOPHI

. Macc-cnekrporpad Tomcona

0 3 O L AW~

. I/I3MepeHI/I}I HUHTETPAJIbHOIO HeﬁTpOHHOFO BbIXO4a: METO MPOTOHOB OTAA4YH, METO/ aKTUBAIMOHHBIX
ACTCKTOPOB.

9. Meton 3araHyTOl peructpanuu. V3MepeHuss MOHHOM TeMIEpaTypsl MO YUIMPEHHUIO HEWTPOHHOTO
HMIIYJIbCa Ha 3aJJaHHOM PacCTOSIHUU (BpEMsI-IIPOJIETHAS METOUKA)

10. PeHTreHoBckas IUarHOCTHKa CXaroro sjpa. Perumcrpamms wu300pakeHH B COOCTBEHHOM
W3IIy4eHNH sapa. M3mydeHne npuMeCHBIX ra3oB.

11. CHGKTpOCKOHI/IH JIMHAN IMPUMCCHBIX HMOHOB. Penrtrenosckoe 30HAUPOBAHUC C HUCIIOJIB30BAHUCM
BHCIIHCTO HCTOYHHUKA

12. JlnarHocTHUKa 3apsHKEHHBIX MPOIYKTOB TEPMOSIAEPHBIX peakiuil. CeKTphbl 3apsyKeHHBIX YacTHIL.
Snpa otnaumn.

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

14. Bropuunsle TepMosiiepHble peakiini. CreKTpbl BTOPUYHBIX POTOHOB U HEHTPOHOB
15. BropuuHble TepMOsIEpHBIE peakUry. BbIX0 bl BTOPUYHBIX YACTHI]
16. O6nacTit MPUMEHUMOCTH METOJIOB TUATHOCTUKH <pr>.



[Tpumep 3K3aMeHaIMOHHOTO OMieTa:

buner 1.

1. UneprmanbHblil TepMosgiepHblii cuHTe3. OCHOBHbBIE TOHATHA
2. PeHTreHOBCKHI KaJIOpUMETP

3. Meron ¢unsrpoB Pocca

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTaBJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka OmIMYHO § Oa/uIOB -  BBICTaBISACTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBWIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka ymoBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIeH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEyNOBIETBOPUTENbHO | 0ayml - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOMUTCS B ycTHOW Qopme mo Owuseram. B kaxjgom OuiieTe mNpencTaBIeHO JiBa
TEOPETUYECKUX BOIPOCA U OJUH MPAKTHYECCKHH BOIMPOC 1Mo Teme Kypca. [Ipu mpoBeneHnn HSKk3amMeHa
oOyuvaromemycst npepocTasisiercss 30 MUHYT Ha TOAToTOBKY. Ompoc oOyuaromierocs He JOJDKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



