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AHHOTANMA

Kypc mocesimieH mNOpUMEHEHHIO paccesHds HEWTPOHOB Uil MCCIeNOBaHMA B o0nactu  (QU3MKHU
KOH/IGHCHUPOBaHHBIX Cpell, MaTepUalOBEJCHUS, HAHOTEXHOJOIMH, OMOMETUIMHCKMX TEXHOJOIWH, IpH
HCCIICAOBAaHUH OOBEKTOB KYNBTYpPHOTO Hacienusi. PaccmarpuBaroTcss MeTOAbl HEHTPOHHOH Audpakuuu,
CIIEKTPOCKOIIMH, MAaJOyIJIOBOTO PAacCesiHus, peQaeKTOMeTpur, paauorpadpuum U TOoMorpaduu, a Takke
MPEUMYIIECTBA U HENOCTATKN TAHHBIX METOIOB B CPABHEHUM C CHHXPOTPOHHBIMH, ONITUYECKHMH U JPYTHMH
MerogaMu. Taxke Kypc OXBaTbIBae€T NPHUHIMIIBI MOCTPOCHHS HEUTPOHOTpa(hUUECKUX YCTAHOBOK, BHUJIBI
COBPEMEHHBIX MCTOYHHKOB HEHTPOHOB M HUX OCOOCHHOCTH, JETEKTOPHl HEHTPOHOB, HEHTPOHHYIO ONTHKY H
HEUTPOHOBO/IBI.

1. lean u 3apa4n

Henp AucoMnInHBI
OCBOCHHUE CTy/IeHTaMH (yHIaMEHTAJIbHBIX 3HAaHUH B 00J1aCTH (PU3UKH KOHICHCHPOBAHHOTO COCTOSTHHUS,
B3aMMOJICHCTBHS H3JIY4YCHUSI C BEIIECTBOM, (POPMUPOBAHHUS HEHTPOHHBIX IYYKOB C 3aJaHHBIMHU
XapaKTEepPUCTUKAMH, Pa3pabOTKH M ONTHMHU3AIMM yCTAaHOBOK, IPEIHA3HAYEHHBIX AJIS MCCIICIOBAHUM
MaTepragoB METOIOM HEUTPOHHOTO PACCESHUS.

3agauu AUCHUTLINHBI

(hopMupoBaHre 0a30BBIX 3HAHHWNA B 00JACTH (PU3WKH KOHJCHCHUPOBAHHOTO COCTOSHHUS W (U3UKH
B3aMMOJICHCTBHS W3JIYYCHHUSI C BEIISCTBOM KaK JUCIMILINH, WHTEIPUPYIOMIEH 00mePU3NIecKyo |
OOIIETEOPETHYECKYIO TMOATOTOBKY (PM3UKOB M 00ECHeuMBalomIed TEXHOJIOTUYECKHE OCHOBBI
COBPEMCEHHBIX MHHOBAIIMOHHBIX c(hep e TeNFHOCTH B 00JIaCTH MaTepHaIOBECHNUS;

03HAKOMJICHHE CTYJICHTOB C KIIFOYEBBIMU TPOOIEMaMH pa3BUTHUSI MATEPUATIOBE/ICHUS, TCHACHIIUAMU

pa3BUTHS METayCTaHOBOK, NIPEJHA3HAYCHHBIX [JIS HWCIOJB30BAaHUS YAaCTHUI] M W3IyYEHUH I
CTPYKTYPHOW JTUArHOCTHKH MaTepHasioB, HOBHIMH THIIAMH JKCIIEPHMEHTAIBHBIX YCTAaHOBOK Ha 0aze
HWMITYJIbCHBIX UCTOYHUKOB HEUTPOHOB;

(hopMHUpOBaHNE TIOAXOIOB K OIICHKE BO3MOXKHOCTEH HEHTPOHHBIX MYYKOB JJISI MCCIIEOBaHUS
CTPYKTYPHBIX U TUHAMUYECKUAX CBOMCTB MaTepUaIOB, TUATHOCTUKHA MAaTePUAIIOB, pa3paboTKa HOBBIX U
ONITUMU3AIMSI CYIIECTBYIONIMX YCTAHOBOK B paMKaX BBITYCKHBIX pabOT Ha CTEIIEHb MarucTpa.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMiA MIaH PabOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIENOBaHUS U
OIIK-1 Criocoben ¢opmynupoBaTh 1enu 1 CHOCO0bI 00paboTku pE3yaBTaToB, IPOBOANTH
3aa4l UCCIIEOBAHUS, BEIOUPATh KPUTEPUU HCCIIEJOBAHMS 10 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABIATH MOyUYECHHBIE PE3yIbTaThI

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUSAMH 110
HaTPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSMHU I10
BBIOPAaHHOW  HAmNpPaBIEHHOCTH TIOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU TMIPOBEICHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TeME

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OMBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B OOJIACTH
OIIK-2 CriocoOeH NpuMEeHSTh COBPEMEHHEIE npo(eCCHOHANBHON NEATEILHOCTH

METO/Ibl UCCIICI0BAHUS, OLICHUBATh U OIIK-2.3 Cnoco0OeH apryMeHTHPOBaHO BbIOMPATh CIIOCOO
HPEJICTABIIATH PE3YIIBTAThI BBITOIHECHHOM MPOBCACHUA HAyYHOI'0 UCCICAOBAHMS, IPUMCHATh 3HAHUS B
paboThI obnmactu NMpo¢)eCCHOHANBHONW AEATEIbHOCTH AJSl PELICHUs

MOCTAaBJICHHON 3agaud, (OPMYJUPOBAHHUA BBIBOJOB U
OLIEHKH IIOJTy4EHHBIX pe3y/IbTaToB

K-1.2 Ymeer CO03/1aBaTh TEOpEeTUYECKHe u
[TK-1 CriocoGeH K CO3aHMI0 TEOPETUYECKUX U |MATEMAaTHYECKHE MOJEIU B 001acTu snepHOM (QU3MKH M
MaTeMaTHYeCKUX MOJENeH B 001aCTH SACPHOi | TEXHOJIOTHH




(DUBKKH U TEXHOJIOTUH

[IK-1.3 Bnageer HaBbiKamMH pPabOTBI C COBPEMEHHBIMH
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMU

I1K-3 CiocobeH 00bEKTHBHO OIEHHUTH
mpeyIaraeMoe peIeHue ik MPOeKT o
OTHOIIICHHIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, MOATOTOBUTH SKCIICPTHOE 3aKITIOUCHHE

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

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

I[IK-3.3 Bnageer  HaBbIKAMH  3KCIEPTHOM  OLICHKHU
MpenjaraeMbIX pelIeHni Wil MPOEKTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

MECTO U pOJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIICTOBAHUIX;

COBpEMEHHBIE TPOOTIeMbl PU3NKU, XUMHUH, MATEMaTUKH;

TEOpeTHYeCcKue MoJeTH (PyHAaMEHTAIbHBIX MPOIIECCOB U SIBICHUN B (PU3MKE U ee MPUIIOKEHUSX;
MPUHLIUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;

HOBEHUIIIHE OTKPBITHUSA €CTCCTBO3HAHM,

IMOCTAaHOBKY npo6neM (l)I/ISI/ILICCKOFO (MaTeMaTI/ILIeCKOFO) MOACIIUPOBAHUA KHHCTHYCCKUX U

ANHAMHWYCCKHUX ITPOLUECCOB;

O B3aUMOCBA3AX U (bYHZ[aMeHTaJ'ILHOM CANHCTBC CCTCCTBCHHLIX HAYK.

YMETB:

3(Q(EKTUBHO HCIIOIH30BaTh HAa MIPAKTUKE TEOPETUUECKUE KOMIIOHEHThI HAyKH: TIOHATHS, CYXKJICHHUS,

YMO3aKJIKOYCHHNA, 3aKOHBI;

[IPECTABUTh IAHOPAMy YHUBEPCAJIbHBIX METOJOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMSI;
paborars Ha COBPEMEHHOM SKCIIEPUMEHTAILHOM 000PYI0BaHUY;
abcTparnpoBarbCsi OT HECYLIECTBEHHBIX BIMSHUN NPH MOJAEIHMPOBAHUYU PEATBHBIX (PU3MUECKUX

CUTYALIUii;

IJIaHUPOBATH ONITUMAJIBHOC IIPOBCACHNUEC OKCIICPUMEHTA.

BJIAJIETD:

TUTAHUPOBAaHUEM, TIOCTaHOBKOM 1 00pabOTKON pe3ynbTaToB (PU3NIECKOTO IKCIICPUMEHTA;

Hay4YHOW KapTHHON MUDa;

HaBBIKAMM CaMOCTOSATEJIHONH paboThl B J1aOOpaTopuM Ha COBPEMEHHOM AKCIIEPUMEHTAIbHOM

000pyI0BaHNH;

MAaTEMaTU4CCKUM MOICINPOBAHUEM (1)I/ISI/I‘IGCKI/IX 3aJaa4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OcHOBHBIE CBOMCTBA HEUTPOHA. 1 4
2 MexaHu3MBbI paccesHUs HEUTPOHOB. 6 4
3 9KEHepI/IMeHTaHLHOG o0opynoBaHue IS 6 4
HEHUTPOHHOTO pacCesHUsI.
4 CTpyKTypHBIE HCCIIEOBAHUSL. 3 4
5 JluHamuka pemeéTKy. 5 4
6 [TongapuzoBaHHBIE HEUTPOHBI. 3 4
7 JluHaMyKa MarHUTHBIX BO30YXICHUH. 2 4
8 Pa3BuTne HEUTPOHHOTO pacCEsHHUS. 4 2




Nroro yacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE CBOMCTBA HEUTPOHA.

Hcropuss OTKpBITHSIT HEUTPOHA M MCCIECNOBAHUM €ro CBOMCTB. PU3NYECKHE IPEANOCHUIKU
UCIOJBb30BaHUSI HEHUTPOHOB B  (UBMKE  KOHIEHCHPOBAHHOro  cocTosiHus. OcoOeHHOCTH
B3aMMOJCUCTBYS HEUTPOHOB C BEUIECTBOM. VicTOpHs pa3BUTUS HEUTPOHHOIO PACCESIHUS, OCHOBHBIC
HUCTOpPUYECKUE BEXH, HEUTPOHHOE paccesiHne U HobeneBckue mpeMuu 3a ero pa3BUTHE.

2. MexaHu3MBbl paccestHus HEUTPOHOB.

SlnepHOE W MAarHMTHOE paccestHue HEUTPOHOB. [IBaxmbl mudQepeHIraabHOe CEYeHUE pacCesHHs
HEUTpOoHOB. KorepeHTHOE 1 HEKOTEePEHTHOE PACCESTHUE HEHTPOHOB.

[IpenmyiecTBa 1 HEAOCTATKH PACCESHUS HEUTPOHOB IO CPABHEHUIO C IPYTUMH BHIAMU WU3ITy4YEeHUN
U YacTHIl (3JEKTPOHBI, (OTOHBI, MIOOHBI). CBSI3b PHEPrHMM C JUIMHOW BOJHBI JJSI Pa3HBIX THUIIOB
YaCTHII.

CBsI3b SHEPrUH C ATMHOHN BOJHBI I Pa3HbIX TUIIOB YaCTUI] U KBa3HYACTHII.
Kpucranmmueckue crpykrypsl. [lonsitie npsimoit u oOparHoii pemerok. Cdepa DBanbaa.
MeTtoas!l ucclIeOBaHNsI KBa3UYACTHI] TPU IIOMOIIN HEHTPOHOB.

Ponb TCPMOAMHAMUYCCKUX IMapaMCTPOB B (1)I/ISI/IK6 KOHACHCUPOBAHHOI'O0 COCTOSAHUA. MGTOI[I/IKEI
IMOJIYUCHHS BBICOKHUX HaBHeHHﬁ, HU3KHX U BBICOKHUX TEMIICPATYP, BBICOKNX MAarHUTHBIX TOJICH.

3. DkcnepuMeHTabHOE 000pyIOBaHHE AJIi HEUTPOHHOTO PacCesTHMYSL.

CrauuoHapHble W UMILYJIbCHBIE  HEUTPOHHblE  UCTOYHUKU. lMcrouHuku Ha  OCHOBE
HCHapUTeNbHO-CKaNbIBatomel peakunu. O030p OCHOBHBIX HCTOYHHUKOB HEHTPOHOB B MHpeE.

Hefitponnas ontuka. HelTpoHoBomel Ha ocHOBeH HHKens. Cynep3epKalbHble HEHTPOHOBOIBI
HeliTpoHHBIE KOHLIEHTPATOPHI U JTUH3HI.

KoHCTpyKTHBHBIE CXeMBl JU(PPAKTOMETPOB C MOHOXpOMaTopamH. PaspemieHne HEHTPOHHBIX
JU(PPaKTOMETPOB 10 MEKIUIOCKOCTHOMY PACCTOSIHHUIO.

KoncTpykTHBHBIE CXeMBbl AM(PPAKTOMETPOB C MpephIBaTEIIIMUA My4yka. PaspenieHne HEHTPOHHBIX
I (HPaKTOMETPOB MO MEKIIIOCKOCTHOMY PAaCCTOSHUIO.

[TpuaIMn paboTel TpeXoCcHOTO crieKTpoMeTpa. MmmyabcHOe M 9HepreTuIecKoe pa3penieHue.

[TpuHIMn paGoThl BPeMAIPOJIETHOTO CHEKTpoMeTpa. MIMIyIbCHOE M HHEPreTHYecKoe paspelieHHe.
CnexTpoMeTpsl 00paTHOTO pacCesTHHUS.

[IpyHIMO COMHOBOrO %Xa M €ro peajiu3anus B COBPEMEHHBIX YCTAHOBKAaX. JHEPreTHYEecKoe U
YIJIOBOE Pa3pelleHue, JOCTYIIHOE IIPY IOMOIIM CIIMH-9X0 METOJa.

4. CTpyKTypHBIE UCCIIEIOBAHUS.

DKCIEPUMEHTBHI [0 UCCIIEOBAaHUIO KPUCTAIUIMIECKUX CTPYKTYp. CTpyKTypHBIE (Da30BbIC TEPEXOMBI.
DKCIEepUMEHTBHI 110 UCCIIEOBAaHUIO MATHUTHBIX CTPYKTYpP. MaruuTHble (ha30BbIe MEPEXO/IbL.

5. [lnHamuka peleTKu.
Monenu 1 onMcaHWs JAWHAMUKA pemeTkd. [IoHATHE O HOpMalbHBIX MoOJax KojeOaHMIA.

Jlokann3oBaHHEBIC MOJEI.
I/I3MepeHI/Ie IIJIOTHOCTH (bOHOHHBIX COCTOSIHHI B HCKOTCPCHTHOM HpI/I6J'II/DKeHI/II/I.




W3mepeHnit 3akOHOB JUCIIEPCUM HA TPEXOCHBIX M BPEMSIPOJIECTHBIX CIIEKTPOMETPAX.
6. [lonapuzoBaHHbIE HEHTPOHBI.

Meronuka pas3nesieHUs SIACPHOM MU MarHUTHOM COCTABJIAIOLIEH B SKCIEPUMEHTAJIBHBIX HEUTPOHHBIX
CIEKTpax.

CrinHOBBIE (PUIBTPBI, OTPAXKEHNE OT MATHUTHBIX KPUCTAJLIOB.

[onsipu3auroHHBIN aHANNU3 B HEUTPOHHOHN TU(PAKINK U HEUTPOHHOHN CIIEKTPOCKOIHH.

7. luHaMuKa MarHUTHBIX BO30YKIEHUH.

Marnutasiii popmpakrop. CedeHrne MATHUTHOTO PACCEsTHUS.
MarautHple 3KCUTOHBI KPUCTAJUIMYECKOTO DICKTPUYECKOro IoJis. MarHoHel W TapaMarHOHBI.
CIHHOHEL

8. PazBuTHE HEUTPOHHOTO PACCESHUA.

Pa3BuTne crannoHapHBIX MCTOYHHKOB HEWTPOHOB M HX OXHJaeMmble mapaMmerpsl. DonpmupoBaHue
HEUTPOHHBIX IydykoB. HeHTpoHHO-onTHYECKME CHCTEMBI  OyaylIero, JUIMOTHYECKHE H
OaymMcTHYECKHEe HEHTPOHOBOADI.

Pa3BuTHe MMIyNbCHBIX MCTOYHHKOB HEHTPOHOB M HX OXKUAaeMmble napameTpbl. McnomszoBanue
HOBOTI'O IPUHIIMIIA - MYJIBTUILIMLMPOBAHNS HEUTPOHHBIX UMITYJIbCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. KBazuuactuiiel B pusnke KoHgaeHcupoBaHHoro coctosiaus [Texct]/H. b. Bpanar, B. A.
Kynp0aunnckuii, -M., ®uzmatiut, 2007
2. F. Hippert, E. Geissler, J.-L.. Hodeau, E. Lelievre-Berna, J.-R. Regnard, Neutron and X-ray
spectroscopy, Springer Publ. The Netherlands, 2006, 566 c.
3. H. Schober, Neutron scattering instrumentation, in Neutron Scattering Applications and Techniques,
editors I. Anderson, A. Hurd, R. McGreevy, Springer, 2009, 220 ctp.

JlomonHuTenpHas IUTEpaTypa
1. FO.A. Uztomos, H.A. UepnoruiekoB, Helitponnas cnekrpockonusi, M. ueproaromusaar, 1983, 208
CTp.
2. W. Marshall, S.W. Lovesey, Theory of thermal neutron scattering. Clarendon Press, Oxford, 1971,

212 crp.
3. Stephen W. Lovesey, Theory of neutron scattering from condensed matter, Vol. 2, Oxford science

publication, 1982, 113 ctp.
4. G.L. Squires, Introduction to the theory of thermal neutron scattering, Cambridge university press,

1978, 202 ctp.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://scitation.aip.org/
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http://springerlink.com/

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHHe.
http://benran.ru —6nbnMoTEKa O ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexioHHBIX 3aHATHAX UCIIOJIB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOUAs IEMOHCTPALHIO
npe3eHTanuii. B mponecce camocTosTenpHOM pabOThl 00YYarONIIMXCss BOSMOXKHO HCIIOJIB30BAHUE TAKUX
MPOrpaMMHBIX CpeIcTB, kak Mathcad, Scilab u ap.

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

Crynent, nuzydatrouii Kypc «HedTpoHHBIE METOIBI MCCIIEAOBAHMS KOHIEHCUPOBAHHBIX CPEa», OJDKEH,
C OIHOH CTOPOHBI, OBIaJETh OONIMM MOHATUHHBIM amnmaparoM, a ¢ JPYrod CTOPOHBI, JOJDKEH
HAy4YUTHCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE.

B pesynbrare m3ydeHus OUCLUIUIMHBI CTYJACHT JOJDKEH 3HATh IOCTAHOBKY IpoOneM (usndeckoro
(MaTeMaTH4ecKoro) MOJACIUPOBAHUS KUHETHYECKUX M JUHAMUYECKUX MPOLECCOB, NPUHIUIIBI
CHUMMETPHUH U 3aKOHBI COXPAaHEHHUS, TEOPETUIECKHE MOAETH (PyHJaMEHTAIbHBIX MIPOIIECCOB U SIBICHUI
B (U3MKE U €€ IPUIOKEHHUSIX U UMETh XOPOIIee NPEACTAaBICHNUE O COBPEMEHHBIX NpolieMax (U3UKH,
XMMHUM, MaTeMaTHKH, a Takke O (yHIaMEHTAaIbHOM €IMHCTBE €CTECTBEHHBIX HayK. JSIBisercs
HeoO0XoaUMBIM 3()()EeKTHBHOE HCIIONB30BAHUE CTYIEHTOM Ha MPAKTUKE TAaKUX KOMIIOHEHTOB HAayKH, KaK
MOHATHA, CYXICHHSA, YMO3AKIIOUCHHMS, 3aKOHBI; CTYICHT MJOJDKEH yMeThb aOCTparupoBaTbcs OT
HECYLIECTBCHHBIX BIMSHUN NPU MOACIHPOBAHWHU PEATbHBIX (PU3NYECKUX CUTyallMid W TUIAHUPOBATH
ONTHMAJIbHOE TPOBEICHHE OKCIEPHMEHTA, BJIAJETh HABBIKAMH CAMOCTOATENILHONH paboOTHl B
nabopaTopud Ha  COBPEMEHHOM  DJKCIIEPUMEHTAIbHOM OOOpyZOBaHMM W  MaTreMaTU4eCKUM
MOZEIMPOBAaHUEM (PU3UYECKHX 3a/1ad.

YcnemHoe 0CBOCHHE Kypca TpeOyeT HanpsKEHHOW caMOCTOATEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UYTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOﬁ JINTCPATYypPbI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
TIOATOTOBKY OTBETOB Ha (KOHTPOJBHBIC) BOMPOCHI, IPEIHA3HAUYCHHBIX JJISI CAMOCTOSTEIHLHOTO
U3YYCHHS;

— pelleHue 3a/1a4, peAIaraéMblx CTyleHTaM Ha JIEKLUSX;
— MOJITOTOBKY KypPCOBBIX pa0OT, MOATOTOBKY K JIEKLIUSM U K 9K3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJiblie
3amad. [Ipu pemiennu 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHHIC
TeopeTHueckrue cBeaeHus. llpu MoAroToBke K 3aHATHAM HEOOXOOMMO MOBTOPSTH paHee H3yUYCHHBIE
OCHOBHBIE ompeseseHus U GOpMYyINpOBKU. B Hawanme 3aHATHA, KaK MPAaBUIIO, TPOBOIUTCS KOPOTKHMA
(10-15 MuHyT) ompoc MO MaTepHasly NPOINEAIINX 3aHATUH B YCTHOM WJIM NHCbMEHHOH (opme.
OOBIYHO NPUAEPIKUBAIOTCS CIEAYIOIIEH CXeMbl: U3y4YeHHE MaTepHaja JIEKIUH 110 KOHCIIEKTY B TOT )K€
JieHb, Korna Obuta nmpociymana jgekius (10-15 MuHyT); moBTOpeHHE MaTepraja HaKaHyHe CllelyroIei
nexiuu (10-15 MuHyT), MpopaboTka yueOHOTO Marepuara 1o KOHCIIEKTaM JISKIUH, yaeOHO! 1 HayqIHOH
JUTeparype, MOATOTOBKA OTBETOB HA  KOHTPOJBHBIE  BOMPOCHI, NPEAHA3HAYEHHBIX IS
camocrosaTeNnbHOro u3yueHus (1 yac Hememo), pemeHue 3aqa4 (1 gac). BaxHo m0OUTHCS MOHUMAaHUS
M3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3amoMmuHanus. [lpu 3arpygHeHWH H3y4eHus
OTZENBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIlaThCs 3a KOHCYNBTALMSAMH K MPENOAaBaTEeNio, BEAYIIEMY
3aHATUSL.



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 QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: E.C. KiiemenTobes, kana. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMIA MJIaH PabOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIIENOBAaHUS U
OIIK-1 Criocoben ¢opmynupoBaTh 1enu U CH0COObI 00paboTku pE3yabpTaToB, IPOBOANTH
3aa4ll UCCIIEOBAHUS, BEIOUPATh KPUTEPUU HCCIIEJOBAHMS 110 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABIATE MOyUYEeHHBIE PE3yIbTaThl

OIIK-1.3 Biageer cHCTEMAarHYECKMMM 3HAHUSAMH 110
HATPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSMHU I10
BBIOPAaHHOW  HAmNpPaBIEHHOCTH TOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU IMIPOBEICHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TeME

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
OMBIT W Pe3yJAbTaThl HAYYHBIX HCCIEAOBAaHWA B 0OOJIACTH
OIIK-2 CriocoOeH nIpuMEeHSTh COBPEMEHHEIE npo(eCCHOHANBHON NEATEILHOCTH

METO/Ibl UCCIICI0OBAHUS, OLICHUBATh U OIIK-2.3 Cnoco0OeH apryMeHTHPOBaHO BbIOMPATh CIIOCOO
HPEJICTABIIATH PE3YJILTAThI BBINOJIHEHHON NPOBCACHUSA HAyYHOI'0 MCCICA0OBAHMs, IPUMCHATL 3HAHUS B
paboThI obnmactu NMpog)eCCHOHANBHONW AEATEIbHOCTH Al PELICHUs

MOCTAaBJICHHON 3agau, (OPMYIUPOBaHHUA BBIBOJOB U
OLIEHKH IIOJTy4YEHHBIX pe3y/IbTaToB

K-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHE u
[IK-1 Crioco0eH K CO3aHMI0 TEOPETUUECKUX U |MATEMAaTHYECKHE MOZEIU B 001acTu snepHOM (QU3MKH M
MaTeMaTHYCCKUX MOJIENICH B 00IACTH sIICPHOM | TEXHOJIOTUH

(U3UKK ¥ TEXHOIOT Ui [IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

[IK-3.1 3HaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAYKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH HpeMeTHOI 06macTH

IpeAIaraeMoe pelieHue Win MPoeKT 110
OTHOIIECHHUIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, IOATOTOBUTH IKCIIEPTHOE 3aKJIIOUCHHE

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

[IK-3.3 Brnameer HaBbIKAMH  JKCHEPTHOM  OLIEHKH
MpeyIaraeéMbIX pelICHUH WK POESKTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydeHuss AUCHMIUIMHBI «HEWTpOHHBIE METONBI HCCIIEAOBAHUS KOHACHCHPOBAHHBIX CPEI»
00yJaromuiics JOKeH:

3HATb:

MECTO U pOjIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIICTOBAHUIX;
COBpEMEHHBIE TPOOTIeMbl PU3NKU, XUMHUH, MATEMaTUKH;
TEOpeTHYeCKue MoJeTH (PyHAaMEHTAIbHBIX MIPOIIECCOB U SIBICHUN B (PU3MKE U ee MPUIIOKEHUSX;
MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;
HOBEMHIIINE OTKPBITUS €CTECTBO3HAHUS;
MOCTAaHOBKY Npo0ieM (U3NIECKOro (MaTeMaTHUECKOro) MOACTUPOBAHHUA KWHETHUYECKUX U
JUHAMUYECKUX IIPOLIECCOB;
0 B3aMMOCBSI3SIX U (PyHIaMEHTaIbHOM €IUHCTBE ECTECTBEHHBIX HAyK.
yMeTh:



3 (PEKTUBHO HCIIOIH30BaTh HA MPAKTUKE TEOPETUIECKUE KOMIIOHEHTHI HAyKH: TIOHATHS, CYXKIICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;

NPE/ICTaBUTh ITAHOPAMY YHHBEPCAIBHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;

paboTarh Ha COBPEMEHHOM DKCIIEPUMEHTAILHOM 000PY/I0BaHUY;

a0CTparupoBarhCsi OT HECYNICCTBEHHBIX BIUSHUN MPH MOJACIHPOBAHUU PEANTbHBIX (PH3HMUYECKUX

CUTYaLUiI;

TUIAHUPOBATh ONTHMAJIEHOE TIPOBEICHUE IKCIIEPUMEHTA.

BJIA/IETh:

TUTAHUPOBAaHHEM, TIOCTAHOBKOM U 00pabOTKON pe3yabTaToB (PU3NUECKOTO IKCIIEPUMEHTA;
Hay4yHOH KapTUHON MUDA;
HaBBIKAMH CaMOCTOATENBbHON paboThl B J1a00OpaTopuy Ha COBPEMEHHOM JKCIIEPHUMEHTAIbHOM
000pyIOBaHUY;
MaTeMaTH4eCKUM MOJAEIHPOBAHNEM (PU3MUECKHX 3a/1a4.

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBHIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MTPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

OO0s13aTeNnbHBIM TPEOOBAHUEM SIBIISICTCSl BBHIMIOJHEHUE JIOMAITHUX pPa0OT, KOTOphie OQOPMIISIOTCS B
CIIeIAIILHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTHIECKU CIAIOTCS Ha TIPOBEPKY.

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

[MpomexxyTouHass  arrecramms 1o  aucuuiuinHe — «HeHTpoHHBIE — METOABl  MCCIEeIOBaHHS
KOH/IGHCHUPOBaHHBIX Cpel» OCYLIECTBIAETCS B (opMe 3K3aMeHa. DK3aMEH IPOBOAUTCS B YCTHOM

dhopme.

HpOMGXCYTOqHLIﬁ KOHTPOJIb 3HAHUH MMPOBOAUTCA B BUAC DK3aMCHA, HaA KOTOPOM CTYACHTY HpCAjiaracTcs
OTBCTUTH HA BOIIPOCHI:

1. OcHOBHBbIE NOHATHSA O BOJIHOBBIX U KOPITYCKYJIIPHBIX CBOMCTBaX HEUTPOHA, BaXKHBIX JUIsl pACCESIHUA
B KOH/IEHCHPOBAHHBIX CpENax.

2. MarHurtHoOe€ U AI€pHOE PACCESHUE HEUTPOHA, OCHOBHBIC MEXaHU3MBI.
3. JIBaxawr muddepeHInanbHOe CeYeHNEe HEHTPOHHOTO pacCcesTHusl.

4. Tlpsmas u oOpaTHas KpHCTAJUIMYECKHE pemeTkh.KBa3ndacTHIbl B TBEPIBIX TelaX W HX
KIaccu(uKaIys.

5. CmocoOsl (opMupoBaHUS HEHTPOHHBIX Iy4koB. OCOOCHHOCTH CTAaIlMOHAPHBIX M HMITYIbCHBIX
HMCTOYHUKOB HEHTPOHOB.

6. OcobeHHOCTH CTallMOHAPHBIX U UMITYJIbCHBIX HCTOUHUKOB HEUTPOHOB.
7. Heitrponnas nudpaxmusi.

8. HelTpoHHas CEKTPOCKOMHUSL.

9. CriuH-3X0 CHEKTPOCKOIHSL.

10. ITonspu3oBaHHBIE HEUTPOHBI U UX PacCEsTHUE.

KoHTposnbHBIE BONPOCHT W 3aJaHUs 10 AUCHMIUIMHE (KYpCOBBIE pPa0OTHI) A HPOMEXKYTOUHOM
arTecTaly MO WTOraM OCBOCHHUS IUCLUIUIMHBI (TEMBI KYypCOBBIX Pa0OT ONPEAEISIOTCS C y4ETOM
MOKEJIaHUH HayYHOTO PYKOBOIUTENS CTYJCHTA):

. Bknagsl B 1Baskab! quddepenuaibHoe ceueHne paccesHusl HEHTPOHOB.

. CrocoObI M3MEpEHUs CTPYKTYpHOTo (hakTopa KpUCTAJUIOB ITPH IOMOIIN HEHTPOHOB.
. Heitrponno-ontuueckue 3hdeKToi.

. CrnocoObl M3MepeHus MIOTHOCTEN COCTOSIHUS KBa3HYaCTHII.

. CrnocoObI M3MEpEeHNUs 3aKOHOB JUCTIEPCUH KBa3UYACTHII.

. Crioco0Owl paz/iesieHus siIepHOi 1 MAarHUTHOH KOMITOHEHT B HEMTPOHHBIX CIIEKTpax.
. Onienka paspenieHuss HEUTPOHHOTO AU(PPAKTOMETPa C MOCTOSIHHOM JTHHOW BOJTHBI.

0 3O LD AW

. Ouenka paspereHus BpeMsSIpoIeTHOTO Ju(paKkToMeTpa.



9. OueHka 53HEPreTHUECKOIO pas3pelleHHs CHEKTPOCKOIUYECKOro SKCIEPHMMEHTa Ha TPEXOCHOM
CIIEKTPOMETpE.

10.01eHKa YHEPreTUYECKOTO pa3pelIeH s CIEKTPOCKOITUYECKOTO IKCIIEPUMEHTa Ha BPEMSIIPOJICTHOM
CIIEKTPOMETDE.

[Tpumeps! SK3aMEHAIMOHHBIX OMJIETOB (3aJaHMH, TECTOB M Jp. MAaTE€pPUalIOB, HCIOIb3YEMbIX IS
MPOBEICHUS 3K3aMEHA):

buner Nel

1. CBsi3b DHEPTUH C UTMHOW BOJIHBI JIsl PA3HBIX THUIIOB YaCTHUI] U KBa3HYACTHII.
2. CnuHOBBIE QUIBTPHI, OTPAXKEHNE OT MATHUTHBIX KPHUCTAJUIOB,

3. CrocoObl u3MEpEeHHs INIOTHOCTEH COCTOSIHYSI KBA3UYACTHII.

Buiet Neo2

1. KoHCTpyKTHBHBIE CXEeMbl AM(PAKTOMETPOB C MOHOXpoMaTopaMmu. PaspemieHne HEWTPOHHBIX
I (HPaKTOMETPOB MO MEKIIIOCKOCTHOMY PAaCCTOSHUIO.

2. Pa3BuTHe CTalMOHAPHBIX UCTOYHUKOB HEHTPOHOB M MX 0XKHIAEMbIC ITAPAMETPBI.
3. HetliTponHas qudpakiysi.

Kpurepun onennBanus

Onenky «ommmyHo (10)» 3aciTy’KWBaeT CTYJEHT, OOHApYKHBIIUH BCECTOPOHHEE, CUCTEMATHUECKOE U
DIyOOKOe 3HaHME Y4eOHOTO MPOrpaMMHOIO MaTepualia, CaMOCTOSTEIbHO BBIIOJHHUBILIUN BCe
IPeyCMOTPEHHBIE TPOrpaMMOM 3aJaHusi, IIyOOKO YCBOMBIIMI OCHOBHYIO U JIOTIOJHHUTEIIBHYIO
JUTEPaTypy, PEKOMEHIOBaHHYIO MTPOrPaMMOM, aKTUBHO pabOTaBILMI Ha 3aHATHUSAX, Pa3OUpPaIOLIUicS B
OCHOBHBIX HAYYHBIX KOHIEMIHUAX 110 U3y4aeMOi AUCIHUIUIMHE, IPOSBUBIINHA TBOPYECKHE CIIOCOOHOCTH
W HAyYHBId MOAXOA B TIOHUMAHWM W HU3JIOKEHUM Y4YeOHOTO MPOrpaMMHOIO Marepuma, OTBET
oTIMyaercs OOraTcTBOM M TOYHOCTBIO MHCIOJIB30BAHHBIX ~TEPMHHOB, MaTe€pual H3JIaraeTcs
MOCJIEI0OBATEIbHO U JJOTHYHO.

Ouenka «omauyHO (9)» 3aciayXuUBaeT CTyAEHT, OOHAPY)KMBIIMH BCECTOPOHHEE, CHUCTEMAaTHUECKOe
3HaHUE y4eOHOro MPOrpaMMHOI0 MaTepHalla, CaMOCTOSTEILHO BBHITOIHHUBILUI BCE MPEAYCMOTPEHHBIC
IpOrpaMMoOl 3a/laHus, IIIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOIOJHHUTEIbHON
JUTEPaTypoi, PEKOMEHJOBAaHHON MPOrpaMMON, AaKTHBHO pabOTaBIIMN Ha 3aHATHAX, MOKA3aBLIMMA
CHUCTEMaTHYECKUH XapakTep 3HAHWH 1O JUCIUILINHE, JOCTATOYHBIN /IS albHEHIIeH y4eObl, a TaKkxKe
CHOCOOHOCTh K UX CaMOCTOSITEJIbHOMY IOIMOJHEHHIO, OTBET OTIMYACTCS TOYHOCTBHIO MCIIOIb30BAHHBIX
TEPMUHOB, MaTepuall U3J1araeTcs I0CIe10BaATEIIbHO U JIOTUYHO.

OneHKy «OTan4dHO (8)» 3acCily>KUBAET CTYIEHT, OOHAPYKHUBILIHUI ITOJIHOE 3HAHUE YU4E€OHO-TIPOrPaMMHOTO
Marepuaa, He JOIIyCKAIOIUi B OTBETE CYILECTBEHHbIX HETOYHOCTEH, CAMOCTOATENBHO BBIITOJHUBILNN
BCE MPENYCMOTPEHHBIE TPOrPAMMON 3aJaHHsI, YCBOMBIINI OCHOBHYIO JUTEPATYpPy, PEKOMEHIOBAHHYIO
MPOrpaMMoi, aKTUBHO pabOTaBIINI Ha 3aHATHIX, IOKA3aBIINA CUCTEMAaTHYECKUH XapaKTep 3HaHUH 110
JUCLUUIUIMHE, TOCTaTOYHBIN U JaibHeHIel y4eObl, a TaKkKe ClIOCOOHOCTh K UX CaMOCTOSITEILHOMY
HOTIOJIHEHUIO.

Onenky «xopomo (7)» 3acily’)KMBaeT CTYACHT, OOHApPYXHUBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4eOHO-IIPOTPaMMHOIO MaTepHajja, He JIOIYCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENBHO BBIITOJHUBIINI BCE MPEAYCMOTPEHHBIE MPOrpaMMON 3aJaHMsI, YCBOMBIINI OCHOBHYIO
JTUTEpaTypy, PEKOMEHJOBaHHYIO NPOTrpaMMOM, aKTHBHO palbOTaBIIMiA Ha 3aHATHSX, MOKa3aBIIUN
CHUCTEMaTUYEeCKUI XapakTep 3HaHWH MO AUCUUIUIMHE, TOCTAaTOYHBIN Ui JalbHEHIIeH y4eObl, a TaKkxKe
CIIOCOOHOCTD K MX CAMOCTOSATEIILHOMY TTOTIOJIHEHHUIO.

Ouenky «xopommo (6)» 3aciayXKuBaeT CTYICHT, OOHApYKHMBIIMH JOCTAaTOYHO TIOJHOE 3HAHUE
y4eOHO-IIPOrpaMMHOI0  MaTrepuaja, He JOIYCKAIOIIMA B OTBETE CYIICCTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEIIFHO BBIITOJHUBIINK OCHOBHBIE IPEIyCMOTPEHHBIC MPOrPaMMOM 3alaHMs, yCBOMBIIMN
OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IPOrPaMMOM, OTIMYABLIMICS TOCTAaTOYHOW aKTUBHOCTBHIO
Ha 3aHATHAX, NOKA3aBIIMH CHCTEMAaTHYECKUI XapaKTep 3HAHWU 10 TUCLUIUIMHE, TOCTATOYHBIA IS
NanbHeiIel yaeosl.



Ouenky  «xopomo  (5)»  3aciyKMBaeT  CTyIeHT, OOHApYXMBIIMH  3HAaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel WO mpodeccuu, HE OTIMYABIIUICA aKTHBHOCTBIO HAa 3aHATUSX, CAMOCTOSTEIHLHO
BBINIOJIHMBIIMH ~ OCHOBHBIE MPEIYCMOTPEHHBIC IIPOrpaMMOi 3aJaHusi, YCBOMBIIMH OCHOBHYIO
JUTEPATypy, PEKOMEHIOBaHHYIO IPOTPaMMOH, OJJHAKO AOMYCTHBLIMN HEKOTOPHIC MOTPEITHOCTH MPH UX
BBIIIOJIHEHUM ¥ B OTBETE Ia DK3aMEHE, HO OONaJaloIfi HEOOXOAMMBIMHM 3HAHHSAMHU Uil UX
CaMOCTOSITEIEHOTO YCTPaHEHHUSL.

OneHKy «ylIOBJIETBOPUTENLHO (4)» 3aciyKHMBaeT CTYJIEHT, OOHApy>KWBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaja B 00bEMe, HEOOXOIUMOM ISl JalibHEHmel y4eObl U npencTosmen
paboTel mTO mpodeccuu, HE OTIMYABIIMICA aKTHBHOCTBIO HA 3aHATUSAX, CAMOCTOSTENIBHO
BBINIOJIHUBUIMKA OCHOBHBIE IPEIYyCMOTPEHHBIE MPOrpPaMMOW 3aJaHHs, YCBOMBIIMKA OCHOBHYIO
JUTEPaTypy, PEKOMEHAOBAaHHYIO IPOrPaMMO, OHAKO JOMYCTHBIINNA HEKOTOPBIE MTOTPEIIHOCTHU TPH UX
BBHIMIOJIHEHUHN M B OTBETE Ha 3K3aMeHE, HO 00Jajalouii HeOOXOUMBIMHI 3HAHUSIMH JUISl YCTPaHEHUs
IOZ1 PyKOBOZICTBOM ITPENOAABATENs JOMYIIEHHbIX TOTPEITHOCTEH.

OLeHKY «yIOBIETBOPUTEIbHO (3)» 3aciayXuBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM TS JallbHEHIeH y4eObl U MpecTosIeH
paboTel WO mpodeccuu, HE OTIMYABIIUICA aKTHBHOCTBIO HAa 3aHATUSX, CAMOCTOSTEIHEHO
BBIIIOJTHUBIIMK ~ OCHOBHBIE TIPEIyCMOTPEHHbIE IPOTpaMMOM  3alaHMs, OJHAKO JIOMYCTUBILHUI
MOTPEITHOCTH TIPH HMX BBIOJHEHHWH W B OTBETE HA OJK3aMeHE, HO OO0JIaJalommii HEeoOXOAMMBIMU
3HAHMAMHU JUIi  YCTPAaHEHHUs II0J PYKOBOACTBOM IMIpeHojaBarens Hauboiee CyIIeCTBEHHBIX
MTOTPEIIHOCTEN.

OueHka «HEyTOBIECTBOPUTEILHO (2)» BBICTABIAETCS CTYIEHTY, OOHApY)KUBIIEMY IpPOOEINbl B 3HAHHUIX
WIH OTCYTCTBHE 3HAHUU [0 3HAYUTENILHOW YacTH OCHOBHOTO Y4eOHO-IPOTPaMMHOTO Marepuaia, He
BBIIIOJIHUBUIEMY  CaMOCTOSTENIBHO  IIPELYyCMOTPEHHBIE  NPOrpaMMOM  OCHOBHBIE  3aJaHMs,
JOITyCTUBLIEMY NPUHLIUIUAIBHBIE OITMOKH B BBIIIOJHEHUU NPEAYCMOTPEHHBIX MPOrpaMMOi 3a1aHuil,
JOIYCKAIOIIEMy CYILIECTBEHHbIE OIIMOKHM MpPU OTBETE, M KOTOPBIH HE MOXKET HPOAOJIKHUTH OOydeHHue
WIH TPUCTYNUTb K MNPOPECCHOHANBHON JesITeIbHOCTH 03 JIOMONHUTENBHBIX 3aHITHH 110
COOTBETCTBYIOLIEH JUCLUIUIMHE.

OrneHka «HEyIOBIETBOPUTENHHO (1)» BBICTABISAETCS CTYJACHTY, HE OTBETUBIIEMY Ha 3aJaHHBIC BOTIPOCHI
(oTka3 oT oOTBeTa, MpPEACTaBIEHHBIM OTBET IMOJHOCTHIO HE M0 CYIIECTBY COMAEPXKALIUXCAd B
AK3aMEHAIIMOHHOM 33JIaHU1 BOTIPOCOB).

OneHka «3a4T€HO» BBICTABISIETCS CTYIEHTY, €CIM TI0 JIECATUOAJUILHOW IIKaje ero 3HaHUs
OIICHUBAIOTCS HE HIDKE «YIOBJICTBOPUTEIILHOY; OIICHKA «HE 3a4TCHO» BBICTABIIACTCS O0yJaroneMycs B
MIPOTUBHOM CITy4ae.

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

Ilpn mpoBeneHMH YCTHOTO SK3aMEHa OO0ydaroIeMycCsl HpeloCTaBiseTcss He MeHee 45 MHMHYT Ha
noaroroBky. Omnpoc oOydaromierocs 1mo OuieTy Ha yCTHOM SK3aMEHE HE JOJDKEH MPEBBIIIACT IBYX
aCTPOHOMMUECKUX YaCOB.

Bo BpeMms mpoBeneHust 3k3amMeHa 00ydaroliuecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLMUIUIMHBL, a
TaKXkKe BCcel HEOOXOOMMOW JUTEpaTypoi Il pelleHHs 3aJadd; IpU OTBETaxX Ha YCTHBIE BOIPOCHI
TOJIB30BAThCS JINTEPATYPOH 3aIPELEHO.



