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AHHOTANMA

Kypc mocesimieH NpUMEHEHHIO paccesiHUs HEUTPOHOB JUIsI HMCCIIEAOBaHWM B obmactu  (U3HKH
KOH/IGHCHUPOBAaHHBIX CpeJll, MaTepHajOBEICHHS, HAHOTEXHOJIOTHH, OMOMEAMIIMHCKUX TEXHOJOTHH, mpu
UCCIICIOBAaHUH OOBEKTOB KYJIBTYPHOrO Hacienus. PaccmarpuBaroTcs MeTOObl HEUTPOHHOW Oudpakuuu,
CIIEKTPOCKOIIMH, MAaJOyIJIOBOTO pACCEsiHUA, peQIeKTOMeTpur, paauorpadguum U Tomorpaduu, a TaKKe
MPEUMYIIECTBA U HEAOCTATKN JTaHHBIX METOIOB B CPAaBHEHUHU C CUHXPOTPOHHBIMH, ONTHYECKUMHU U APYTUMHU
Merogamu. Tarke Kypc OXBaThIBA€T NPUHLUIBI TOCTPOCHUS HEHTPOHOrpaMUecKUX YCTAHOBOK, BHJIBI
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,
B3aMMOJICHCTBHUS HM3JIY4YCHUS C BEIIECTBOM, (OPMUPOBAHUS HEHTPOHHBIX ITYYKOB C 3aJaHHBIMU
XapaKTEepPUCTUKAMH, Pa3pabOTKU M ONTUMM3ALUHN YCTAaHOBOK, NPEIHA3HAYCHHBIX Ul MCCIEJOBAaHUN
MaTepragoB METOIOM HEUTPOHHOTO PACCESHUS.

3agauu AUCHUTLINHBI
[0 dopmupoBaHue 0a30BBIX 3HAHUI B 001acTH (M3MKU KOHJICHCUPOBAHHOTO COCTOSTHHUS U (PU3UKH
B3aMMOJICHCTBHS W3JIYYCHUsS C BEIIECTBOM KakK JHCIUIUIMH, WHTETpUpYIOUIel oOmiedu3nueckyo u
OOIIETEOPETHYECKYIO IOArOTOBKY (M3UKOB W  O0ECIEUMBAIOLICH TEXHOJOTHYECKHE OCHOBBI
COBPEMCEHHBIX MHHOBAIIMOHHBIX c(hep e TeNFHOCTH B 00JIaCTH MaTepHaIOBECHNUS;
[J 03HAKOMJICHHE CTYJICHTOB C KIFOUEBBIMH ITPOOJIEMaMU Pa3BUTHS MaTCpUAIOBEICHHS, TEHACHIIUSIMH
pPa3BUTHSI METayCTaHOBOK, IPEIHA3HAYCHHBIX JUIS HWCIIOJNB30BAHUS YACTUIl W WIIYYCHUH s
CTPYKTYPHOW JTUArHOCTHKH MaTepHasioB, HOBHIMH THIIAMH JKCIIEPHMEHTAIBHBIX YCTAaHOBOK Ha 0aze
HWMITYJIbCHBIX UCTOYHUKOB HEUTPOHOB;
[0 ¢opMmupoBaHUE IMOIXOJOB K OIICHKE BO3MOXKHOCTCH HEHTPOHHBIX MYYKOB JJISI MCCIIEJOBaHUS
CTPYKTYPHBIX U TUHAMUYECKUAX CBOMCTB MaTepUaoB, TMarHOCTUKHN MaTepHaIOB, 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 NmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben coctaBiATh OOWIMil TiaH paboTHI MO
3aJJaHHOW TeMe, TMpearaTb METOAbl HCCIEIOBaHMUSA U
OIIK-1 Criocoben ¢opmynupoBaTh 1enu 1 CHOCO0bI 00paboTku pe3yJIbTaToB, MIPOBOJIUTH
3aa4l UCCIIEOBAHUS, BEIOUPATh KPUTEPUU HCCIIEOBAaHMS IO COINIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABIATH MOyUYECHHBIE PE3yIbTaThI

OIIK-1.3 BnaameeT CHCTEMAaTHYECKHMMHU 3HAHMSIMH IO
HATPaBJICHUIO JCSITEIbHOCTH; YIITyOJICHHBIMUA 3HAHUSIMH 110
BBIOPAaHHOW  HANpaBIEHHOCTH IOJATOTOBKH, 0a30BBIMU
HaBBIKAMHU MPOBEACHUSI HAYYHO- HCCIIEIOBATENILCKUX PaboT
10 IPEAJIOKEHHON TeME

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
ONBIT W PpE3yNabTaThl HAy4YHBIX HCCIEIOBaHUN B o001acTu
OIIK-2 CriocoOeH NpuMEeHSTh COBPEMEHHEIE npo(eCCHOHANBHON NEATEILHOCTH

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

MOCTAaBJICHHON 3agaud, (OpPMYIMPOBaHHUsS BBIBOAOB U
OLIEHKH IIOJTy4EHHBIX pe3y/IbTaToB

K-1.2 Ymeer co37aBaTh TEOpEeTUYECKUE u
[TK-1 CriocoGeH K CO3aHMIO TEOPETUUECKUX M |MATEMATHIECKUE MOAEIU B OOIAcTH SAACPHOM (GHM3HMKA H
MaTeMaTHYeCKUX MOJENeH B 001aCTH SACPHOi | TEXHOJIOTHH




(DUBKKH U TEXHOJIOTUH

[K-1.3 Brnageer HaBbIKamMu pabOTBI C COBPEMEHHBIMU
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMU

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

[IK-3.1 3HaeT coBpeMEHHBI YPOBEHb Pa3BUTHS HAayKH U
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

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

I1K-3.3 Brnageer  HaBbIKAMU ~ DKCIIEPTHOM  OLECHKHU
MpenjaraeMbIX pelIeHni Wil MPOEKTOB

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

3HATb.

N I A

ANHAMHWYCCKHUX ITPOLUECCOB;

MECTO U pOJib OOIINX BONIPOCOB HAYKH B HAYYHBIX MCCIIETOBAHUAX;
COBpPEMEHHBIE MPOOTIeMbl PU3UKH, XUMHUH, MATEMATUKH;
TEopeTUYecKue Mo (PyHAaMEHTaIbHBIX NIPOIIECCOB U SIBICHUN B (PU3MKE U ee MPUIIOKEHUSAX;
MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;
HOBEWIIINE OTKPBITUS €CTECTBO3HAHUS;
MOCTaHOBKY Npo0ieM (U3NUECKOro (MaTeMaTHUeCKOro) MOJCIUPOBAHHUS KHHETHUYECKUX U

[] 0 B3auMMOCBS3SIX U (I)YH,[[aMeHTaJ'H)HOM CANHCTBC CCTCCTBCHHLIX HAYK.

YMETB:

[l 3¢ ¢eKTHBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,

YMO3aKJIKOYCHHNA, 3aKOHBI;

[J mpeacraBuTh NaHOPaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
[J paboTarh HAa COBPEMEHHOM 3KCIIEPUMEHTAIBHOM 000pYyIOBaHUU;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX

CUTYALIUii;

[J maHMpOBATh ONTHMAJIBHOE IPOBEIEHUE IKCIIEPUMEHTA.

BJIAJIETD:

[J TUIaHUPOBAHUEM, TIOCTAHOBKOW U 00pabOTKOM pe3ynbTaToB PU3NUECKOTO IKCIIEPUMEHTA;

[l Hay4YHON KapTHMHON MHDA;

[l HaBbIKAMH CaMOCTOATENIbHOH paboThl B J1a0OpaTopuy Ha COBPEMEHHOM 3KCIIEPUMEHTaJIbHOM

000pyI0BaHNH;

[J MareMaTH4ecKHM MOJEeMpOoBaHHeM QU3NICCKUX 3a7ad.

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 MCCIEIOBAHHA €ro CBOMCTB. PU3MYECKHE IPEAIOCHUIKU
UCIOJb30BaHUSI HEHTPOHOB B  (PU3MKE KOHACHCHUPOBAHHOTO  cocTosHUsA.  OcoOeHHOCTH
B3aMMOJCUCTBUS HEUTPOHOB C BEUIECTBOM. VICTOpHS pa3BUTUS HEUTPOHHOIO PACCESHUS, OCHOBHBIE
HUCTOpPUYECKUE BEXH, HEUTPOHHOE paccesiHne U HobeneBckue mpeMuu 3a ero pa3BUTHE.

2. MexaHu3MBbl paccestHus HEUTPOHOB.

SlnepHOE W MarHUTHOE paccesiHue HEUTPOHOB. J[Bakabl nu(epeHInaIbHOE CEUCHHUE PACCESTHUS
HEUTpOoHOB. KorepeHTHOE 1 HEKOTEePEHTHOE PACCESTHUE HEHTPOHOB.

[IpenmyiecTBa U HEMOCTATKU PacCESTHUS HEUTPOHOB IO CPABHEHMIO C IPYTMMH BUIAMH HU3ITy4YEeHUN
U YacTull (3NEKTPOHBI, (HOTOHBI, MIOOHBI). CBSI3b SHEPIUU C IJIMHOM BOJIHBI JUIS 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 TIIApaMCTPOB B (I)I/I3I/IK€ KOHACHCUPOBAHHOTO COCTOSHUA. MeTO,I[I/IKa
IMOJIYUCHHS BBICOKHUX HaBHeHHﬁ, HU3KHX U BBICOKHUX TEMIICPATYP, BBICOKNX MAarHUTHBIX TOJICH.

3. DkcnepuMeHTabHOE 000pyIOBaHHE AJIi HEUTPOHHOTO PacCesTHMYSL.

CranuoHapHble W UMILYJIbCHbIE  HEUTPOHHBIE  UCTOYHUKU. lcrouHuku Ha  OCHOBE
HCHapUTeNbHO-CKaNbIBatomel peakunu. O030p OCHOBHBIX HCTOYHHUKOB HEHTPOHOB B MHpeE.

Heifitponnass ontuka. HelTpoHoBombl Ha ocHoBeH Hukensa. Cynep3epKaibHble HEHTPOHOBOJBI.
HeliTpoHHBIE KOHLIEHTPATOPHI U JTUH3HI.

KoHCTpyKTHBHBIE CXeMBI TU(PPAKTOMETPOB C MOHOXpoMaropamu. PaspemeHne HEHTPOHHBIX
JU(PPaKTOMETPOB 10 MEKIUIOCKOCTHOMY PACCTOSIHHUIO.

KoHcTpyKkTHBHBIE CXEMBI OU(PPAKTOMETPOB C HpephIBaTesIMH Iyuka. PasperieHue 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.

[IpyHIMD COUHOBOTO 3Xa M €ro peanu3alus B COBPEMEHHBIX YCTaHOBKaX. DHEPreTHYECKOoe M
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 Ui onuMcaHus AMHAMMKM pemeTkd. lloHsTne o HOpManbHBIX MoOAax KoieOaHuil.

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 sIICPHOM M MarHUTHOM COCTaBJISIOLICH B 3KCIEPUMEHTAJIbHBIX 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 JJIEKTPUYECKOTO TONis. MarHoHel W TapamMarHOHBI.
CIHHOHEL

8. PazBuTHE HEUTPOHHOTO PACCESHUA.

Pa3BuTne crannoHapHBIX UCTOYHHKOB HEMTPOHOB M MX OXHAAaeMble mapameTpbl. PorpMHpOBaHUE
HEUTPOHHBIX IydykoB. HeHTpoHHO-oNTHYECKME CHUCTEMBI  OyaylIero, JUIMOTHYECKHE H
OaymMcTHYECKHEe HEHTPOHOBOADI.

Pa3BuTne MMITyIBCHBIX MCTOYHHMKOB HEWTPOHOB M HX OXHJAaeMble NapaMmeTpsl. Mcmonb3oBaHue
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)
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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, u3ydaronuii Kypc « HeTpoHHBIE METO/IBI HCCIIEOBAHUS KOHACHCUPOBAHHBIX CPEI», JOJIKEH,
C OJHOH CTOPOHBI, OBIAJETh OOUIMM TMOHSTHHHBIM almapaTtoM, a C JAPYrodl CTOPOHBI, JOJDKCH
HAy4YUTHCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE.

B pesynbrare n3yueHHs MUCHMIUIMHBI CTYIEHT JOJDKEH 3HaTh MOCTAaHOBKY HpoOsieM (hHU3MYeCcKOoro
(MaTeMaTH4ecKoro) MOAETHPOBAHMS KHHETHYECKMX M JWHAMHYECKHUX IIPOLIECCOB, MPUHIIMIIBI
CHUMMETPHUH U 3aKOHbI COXPAHEHHUS, TEOPETHUECKHE MOJENH (yHIaMEHTAIBHBIX IPOILIECCOB U SBJICHHUN
B QU3MKE U ee MPUIOKEHUIX U UMETh XOpOIllee MPeICTaBlIeHNEe O COBPEMEHHBIX MpoliieMax (U3UKH,
XMMHUM, MaTeMaTHKH, a Takke O (yHIaMEHTAaIbHOM €IMHCTBE €CTECTBEHHBIX HayK. JSIBisercs
HeoO0XoaUMbIM 3()()EeKTUBHOE MCTIONB30BAaHUE CTYACHTOM Ha MPAKTUKE TAKUX KOMIIOHEHTOB HAyKH, KaK
MOHATHA, CYXKICHHS, YMO3AKJIIOUCHMS, 3aKOHBI; CTYJICHT [OJDKEH YMeThb abCTparupoBarhCsl OT
HECYLIECTBCHHBIX BIMAHUN NPU MOACITUPOBAHUU PEATBHBIX (PU3MUECKUX CHTyalUd U IJIAHUPOBAThH
ONTHMAJIbHOE TPOBEICHHE OKCIEPHMEHTA, BJIAJETh HABBIKAMH CAMOCTOATENILHONH paboOTHl B
nabopaTopud Ha  COBPEMEHHOM  DJKCIIEPUMEHTAIbHOM OOOpyZOBaHMM W  MaTreMaTU4eCKUM
MOZEIMPOBAaHUEM (PU3UYECKHX 3a/1ad.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B nmporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haa TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHHE ¥ KOHCIIEKTHPOBAaHUE PEKOMEHOBaHHOW JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB Ha (KOHTPOJBHBIC) BOIMPOCHI, INPEAHA3HAUYEHHBIX JJISI CaAMOCTOSTEIBHOTO
U3y4CHUS;

— peleHune 3a1a4, IpeaaraéMblX CTYJJeHTaM Ha JICKIHAX;

— MOJITOTOBKY KypPCOBBIX pa0OT, MOATOTOBKY K JIEKLIUSM U K 9K3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

ITokazareneM BiIQAEHUS MaTepUaIOM CIYXKHUT YMEHHE pemarh 3aaadu. Jns GopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS HAa MPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [lpu pemenny 3a1a4y Kaxkaoe JeiicTBUE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TeopeTHueckrue cBeaeHus. llpu MoAroToBke K 3aHATHAM HEOOXOOMMO MOBTOPSTH paHee H3yUYCHHBIE
OCHOBHBIE ompenesieHus u (GOpMYyIHPOBKU. B Hauane 3aHATHA, KaK MPAaBUIIO, IPOBOJUTCS KOPOTKHUM
(10-15 muHyT) ompoc MmO Marepuaxy MNPOLICAIINX 3aHATHH B YCTHOM WIM NHCBMEHHOH (opme.
OOBIYHO MPUAEPIKUBAIOTCS CIEAYIOIIEH CXeMbl: U3ydeHHEe MaTepuasa JEKIUU M0 KOHCIEKTY B TOT e
JIeHb, Korna Obuta npocnymana jgekuus (10-15 MuHyT); MOBTOpEHHE MaTepuana HakaHyHe Cleayromeit
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIKIIWH, y4eOHOH 1 Hay4IHOM
JuTeparype, IMOATOTOBKA OTBETOB HA  KOHTPOJBHBIE  BOMNPOCHI, MpPEJHA3HAYCHHBIX  JUIS
camocrosTeNnbHOro n3yueHus (1 gac Henemo), pemenue 3aaa4d (1 yac). BaxxHo moOUThCSI MOHUMAaHUS
M3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3amoMmuHanus. [lpu 3arpygHeHWH H3y4eHus
OTZEJIBHBIX TEM, BOIPOCOB, CleIyeT oOpaiiaTbcs 3a KOHCYAbTAIMSAMHU K MPENOAABaTello, BEAYIEMY
3aHATUSL.
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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 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
OIIK-1 Criocoben ¢opmynupoBaTh 1enu U CH0COObI 00paboTku pe3yJIbTaToB, MIPOBOJIUTH
3aa4ll UCCIIEOBAHUS, BEIOUPATh KPUTEPUU HCCIIEOBAaHMS IO COITIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABIATE MOyUYEeHHBIE PE3yIbTaThl

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

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
ONBIT W PpEe3yNabTaThl HAy4YHBIX HCCIEOBaHUI B o001acTu
OIIK-2 CriocoOeH nIpuMEeHSTh COBPEMEHHEIE npo(eCCHOHANBHON NEATEILHOCTH

METO/Ibl UCCIICI0OBAHUS, OLICHUBATh U OIIK-2.3 Cnoco0OeH apryMeHTUpOBaHO BBIOMpATh CIOCOO
HPEJICTABIIATH PE3YIIBTAThI BBIOIHEHHOU MPOBCACHUA HAyYHOI'0 MCCICAOBAHMS, IPUMCHATh 3HAHUS B
paboThI obnmactu NMpog)eCCHOHANBHONW AEATEIbHOCTH Al PELICHUs

MOCTAaBJICHHON 3agaud, (OpPMYIMPOBaHHUS BBIBOAOB U
OLIEHKH IIOJTy4YEHHBIX pe3y/IbTaToB

K-1.2 Ymeer co37aBaTh TEOpEeTUYECKUE u
[TK-1 CriocoGeH K CO3aHMIO TEOPETUUECKUX M |MATEMATHIECKUE MOAEIU B OOIacTH sAAEpHOM (HM3HMKH M
MaTeMaTHYCCKUX MOJIENICH B 00IACTH sIICPHOM | TEXHOJIOTUH

(U3UKK ¥ TEXHOIOT Ui [IK-1.3 Bnageer HaBblkKamMu palOOTBI C COBPEMEHHBIMHU
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

[IK-3.1 3HaeT coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU 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 Brnageer HaBbIKAMH  DKCHEPTHOM  OIICHKHU
MpeyIaraeéMbIX pelICHUH WK POESKTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HATb:

MECTO U pOJib OOIINX BONIPOCOB HAyKH B HAYYHBIX MCCIICAOBAHUAX;

COBpPEMEHHBIE MPOOIeMbl PU3UKH, XUMHUH, MATEMaTHUKU;

TeopeTuYecKue MoJenH (PyHAaMEHTaIbHBIX IPOIIECCOB U SBICHUN B (PU3HKE U €€ MPUIIOKEHUSX;

MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;

HOBEWIIINE OTKPBITUS €CTECTBO3HAHUS;

MOCTaHOBKY NpoOieM (U3NUECKOro (MaTeMaTHUeCKOro) MOJCIMPOBAHUS KHHETHUECKUX U

JUHAMUYECKUX IIPOLIECCOB;
[J 0 B3auMOCBS35X U (GyHIAMEHTAIBHOM E€AMHCTBE €CTECTBEHHBIX HaYyK.

yMeTh:
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[l 3¢ }eKTUBHO UCTIOIB30BaTh HA MPAKTHKE TEOPETHYESCKIE KOMIOHEHTHI HAyKH: TIOHATHUS, CYXKICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
[l mpeacTaBUTh NAaHOpaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
[J paboTarh HAa COBPEMEHHOM KCIIEPUMEHTAIEHOM 000PY/IOBaHHY;
[l abcTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUA MPU MOICIUPOBAHUM PEATBHBIX (PH3MYECCKHX
CUTYaLUiI;
[l IUIaHUPOBATh ONTUMAJIBHOE MPOBEICHUE IKCIIEPHUMEHTA.
BJIA/IETh:

[J TIaHMpPOBAaHUEM, TIOCTAHOBKOW U 00pabOTKOH pe3ynbTaToB (PU3MUECKOr0 IKCIIEPUMEHTA;

[J Hay4YHOU KapTUHOH MUpa;

[J  HaBBIKAMU CaMOCTOATENBHON paboThl B J1a0OPAaTOPUH HA COBPEMEHHOM SKCHEPUMEHTAIHLHOM
000pyIOBaHUY;

[J MareMaTH4eCKUM MOJEMPOBaHHEM QU3NICCKUX 3a7ad.

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

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MTPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

OO0si3aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOJHEHUE JOMAITHUX PabOT, KOTOphle 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  AWCHUIUIMHE  «HEHTpOHHBIE  METOOBI  HCCIENOBaHHS
KOH/IGHCHUPOBAHHBIX Cpel» OCYyLIeCTBIIeTCs B (hopMe SK3aMeHa. DK3aMEH INPOBOJUTCS B YCTHOU

dhopme.

HpOMGXCYTOqHLIﬁ KOHTPOJIb 3HAHUH MIPOBOAUTCA B BUAC DK3aMCHA, HAa KOTOPOM CTYACHTY HNpPCJ1aracTca
OTBCTUTH HA BOIIPOCHI:

1. OcHOBHBIE MOHATHSI O BOJHOBBIX U KOPILYCKYJISIPHBIX CBOMCTBaX HEHTPOHA, BaXKHBIX Ul paccesHUs
B KOH/IEHCHPOBAHHBIX CpENax.

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

4. Tlpsmas u oOparHas KpUCTaJUIMUeCKue pemeTkn.KBa3udacTuisl B TBEPIBIX TeNaX W HX
KIaccu(uKaIys.

5. Cnocobbl (hopmMHupOBaHHS HEUTPOHHBIX My4ykoB. OCOOEHHOCTH CTAllMOHAPHBIX U HMMITYJIbCHBIX
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 BOHNPOCH W 3aJaHMs IO JUCLHUIUIMHE (KypcoBble palOoThl) Uil TNPOMEKYTOUHOU
arTecTally MO WUTOraM OCBOCHHUS JWCUUIUIMHBI (TEMBI KypCOBBIX PalOOT ONpenensiorcs ¢ y4éToM
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.
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. Ouenka paspereHus BpeMsSIpoIeTHOTO Ju(paKkToMeTpa.



9. OmueHka »HEPreTUYECKOr0 pa3pelIeHus] CIEKTPOCKOMUYECKOrO HKCIEPUMEHTa Ha TPEXOCHOM
CIIEKTPOMETpE.
10.01eHKa YHEPreTHYECKOTO pa3pelIeHNs CIEKTPOCKOITMYECKOT0 SKCIIEPUMEHTa Ha BPEMSIIPOJICTHOM
CIIEKTPOMETDE.

[Tpumepsl 5K3aMEHAIMOHHBIX OWJICTOB (3alaHMii, TECTOB M JAp. MaTepHalOB, HCIOJIB3YyEeMBIX UL
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 AU(PAKTOMETPOB C MOHOXpOMaTopaMmu. PaspemieHne HEHTPOHHBIX
I (HPaKTOMETPOB MO MEKIIIOCKOCTHOMY PAaCCTOSHUIO.

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

Kpurepun onennBanus

Onenky «ommnyHo (10)» 3acimyXuMBaeT CTYIEHT, OOHAPYKUBIIMKA BCECTOPOHHEE, CHUCTEMATHYECKOE U
DIyOOKOe 3HaHME Y4YeOHOTO0 MMPOrpaMMHOIO MaTepualia, CaMOCTOSTEIbHO BBINOJHUBIIMNA BCe
IPeyCMOTPEHHBIE TPOrpaMMOM 3aJaHus, IIIyOOKO YCBOUBIIMN OCHOBHYIO WU JIOTIOJHHUTENIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOi, aKTUBHO pa0OTaBIIMK HA 3aHATHIX, pa30UparomIuiics B
OCHOBHBIX HAaYYHBIX KOHIICTIIHMSX 0 N3y4aeMOol AUCIUILIMHE, IPOSBUBILNI TBOPUECKUE CIIOCOOHOCTH
W Hay4HBIH TMOIXOJ B IOHMMAaHUM M H3JIOKEHHM Y4eOHOrO NPOTPaAaMMHOTO Marepuma, OTBET
OoTIMYaercs OOrarcTBOM W TOYHOCTBIO HCIOJB30BAaHHBIX TEPMHMHOB, MaTepuasl H3JIaraercs
MOCJIEI0OBATEIbHO U JJOTHYHO.

Onenka «oTIMYHO (9)» 3acIyKWMBAeT CTYACHT, OOHAPYXHBIIUH BCECTOPOHHEE, CHCTEMATHYECKOE
3HaHUE y4eOHOTO MPOrpaMMHOI0 MaTepualia, CaMOCTOSTEILHO BBIOJHUBIINN BCE MPELYCMOTPEHHBIC
IpOrpaMMoOl 3a/laHus, IIIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOIOJHHUTEIbHON
JUTEPaTypoi, PEKOMEHJOBAaHHON NPOTrpaMMON, AKTUBHO pPa0OTaBIIMKA Ha 3aHATHUAX, IMOKa3aBIIAN
CHUCTEMaTHYEeCKUI XapakTep 3HAHUHU MO JUCHIHUIUIMHE, JOCTATOUHBIN JUIsl AallbHEHUIIEeH yueObl, a TakKe
CHOCOOHOCTD K UX CaMOCTOSITEIIbHOMY IHOIOJHEHHIO, OTBET OTIMYACTCSI TOYHOCTBHIO MCIIOJIb30BaHHBIX
TEPMUHOB, MaTepuall U3J1araeTcs I0CIe10BaATEIIbHO U JIOTUYHO.

OneHKy «OTan4dHO (8)» 3acCily>KUBAET CTYIEHT, OOHAPYKHUBILIHUI ITOJIHOE 3HAHUE YU4E€OHO-TIPOrPaMMHOTO
MarepHalla, He JOIIyCKaroIluil B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSITEIbHO BbIIIOJIHUBIIMH
BCE IPEIYCMOTPEHHBIE TPOTPAMMON 33JaHMsl, YCBOUBIINN OCHOBHYIO JIUTEPATYPY, PEKOMEHJOBAHHYIO
MPOrpaMMoi, aKTUBHO pabOTaBIINI Ha 3aHSATHUIX, TTOKA3aBIIUI CUCTEMAaTHYECKUI XapakTep 3HAHUN 10
JTUCUUIUIMHE, TOCTaTOYHBIN JUIsl JanbHEHIIeH yueObl, a TakKe CIOCOOHOCTh K X CaMOCTOSTEIILHOMY
HOTIOJIHEHUIO.

Onenky «xopomo (7)» 3aciyXWBaeT CTyIEHT, OOHApPY>KMBIIMK JOCTaTOYHO TIIOJIHOE 3HAaHUE
y4eOHO-IIPOTPaMMHOIO MaTepHaja, He JOIyCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENBHO BBIITOJHUBIINI BCE MPEAYCMOTPEHHBIE IPOTPaMMO 3a7jaHusl, YCBOUBIINI OCHOBHYIO
JTUTEpaTypy, PEKOMEHJIOBaHHYI0 MPOTPaMMOM, aKTHBHO pabOTaBIIUN Ha 3aHATHUSX, TMOKa3aBIIHHA
CHUCTEMaTUYEeCKUI XapakTep 3HAHUH M0 AMCLUIUIMHE, JOCTATOUHBIN JUIs AajbHEHIIEeH yueObl, a TakxKe
CIIOCOOHOCTD K MX CAMOCTOSATEIILHOMY TTOTIOJIHEHHUIO.

Onenky «xopomo (6)» 3aciIyXUBaeT CTyIEHT, OOHApPY>KMBIIMK JOCTaTOYHO TIIOJIHOE 3HAaHUE
y4eOHO-IIPOTPaMMHOIO MaTepHaja, He JOIyCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENBHO BBIIOJIHUBIINN OCHOBHBIE IPEIyCMOTPEHHBIE MPOTpaMMON 3aJaHUsl, YCBOMBILHN
OCHOBHYIO JIUTEpPATypy, PEKOMEHJOBaHHYIO IIPOrpaMMON, OTIIMYaBIIUICS AOCTATOYHON AKTUBHOCTBIO
Ha 3aHATHAX, MOKA3aBUIMI CHCTEMaTHYECKUH XapakTep 3HaHWM MO AUCHMIUIMHE, JOCTAaTOYHBIN IS
NanbHeiIel yaeosl.



Ouenky  «xopomo  (5)»  3aciyKMBaeT  CTyIeHT, OOHApYXMBIIMH  3HAaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JaslbHEHIeH y4eObl U mpeacTosen
paboTel WO Tpodeccuu, HE OTIMYABIIWICS aKTHBHOCTBIO HA 3aHATHAX, CAMOCTOSTEIBHO
BBINIOJIHMBIIMH ~ OCHOBHBIE MPEIYCMOTPEHHBIC IIPOrpaMMOi 3aJaHusi, YCBOMBIIMH OCHOBHYIO
JUTEPATypy, PEKOMEHIOBaHHYIO IPOTPaMMOH, OJJHAKO AOMYCTHBLIMN HEKOTOPHIC MOTPEITHOCTH MPH UX
BBIIIOJIHEHUM M B OTBETE Ma OJK3aMEeHe, HO OO0Najalomuii HEoOXOOMMBIMH 3HAHUSMHU JUIL HX
CaMOCTOSITEIEHOTO YCTPaHEHHUSL.

OneHKy «ylIOBJIETBOPUTENLHO (4)» 3aciyKHMBaeT CTYJIEHT, OOHApy>KWBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaia B 00bEMe, HEOOXOOUMOM JUIsl JaslbHEeHIIeH y4eObl U npencTosmen
paboTel O mpodeccuu, HE OTIMYABIIMICA aKTUBHOCTBIO HA 3aHATUAX, CAMOCTOSTEIBHO
BBINIOJIHUBUIMKA OCHOBHBIE IPEIYyCMOTPEHHBIE MPOrpPaMMOW 3aJaHHs, YCBOMBIIMKA OCHOBHYIO
JUTEPaTypy, PEKOMEHAOBAaHHYIO IPOrPaMMO, OHAKO JOMYCTHBIINNA HEKOTOPBIE MTOTPEIIHOCTHU TPH UX
BBITNIOJIHEHUHN M B OTBETE HA 3K3aMEHE, HO OOJIaAalomuil HEOOXOAUMBIMU 3HAHUSMH JJISl yCTPaHEHUS
IOZ1 PyKOBOZICTBOM ITPENOAABATENs JOMYIIEHHbIX TOTPEITHOCTEH.

OLeHKY «yIOBIETBOPUTEIbHO (3)» 3aciayXuBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JallbHEHIeH y4eObl U mpencTosen
paboTel WO Tpodeccuu, HE OTIMYABIIWICS aKTHBHOCTBIO HA 3aHATUSAX, CAMOCTOSTEIBHO
BBIIIOJTHUBIIMK ~ OCHOBHBIE IIPEIyCMOTPEHHbIE IPOrpaMMOM  3aJaHMs, OJHAKO JIOMyCTHBIIUH
MOTPEITHOCTH TIPM HMX BBIIOJHEHWH M B OTBETE HAa JK3aMEHE, HO OOJaJarolfii HEeOoOXOTMMBIMU
3HAHMAMHU JUIi  YCTPAaHEHHUs II0J PYKOBOACTBOM IMIpeHojaBarens Hauboiee CyIIeCTBEHHBIX
MTOTPEIIHOCTEN.

OreHKa «HEYJOBJICTBOPUTENBHO (2)» BBICTABISIETCS CTYIEHTY, OOHAPYKHUBIIEMY MPOOEIBI B 3HAHHUAX
WIH OTCYTCTBHE 3HAHUU MO 3HAYUTENHHON YacTH OCHOBHOIO y4eOHO-NPOrpaMMHOIO Marepuana, He
BBIIIOJTHUBIIEMY  CaMOCTOSITEIBHO  HPEIyCMOTPEHHBIE  NPOrpaMMON  OCHOBHBIC  3aJaHuf,
JOITyCTUBLIEMY NMPUHLIMIINAIBHBIE OIIMOKH B BBIMOJIHEHUH MPEIYCMOTPEHHBIX IPOrPaMMOM 3aJaHHi,
JOIYCKAIOIIEMy CYILIECTBEHHbIC OLIMOKM IPHU OTBETE, U KOTOPBII HE MOXET MPONODKUTH OOydeHHe
WIH TOPUCTYNUTh K MpOo(ecCHOHATbHOM NEATENIbHOCTH 0€3 JIOTIONIHUTENBHBIX 3aHATUH 110
COOTBETCTBYIOIIEH TUCIUILIUHE.

Ornenka «HEyI0BIETBOPUTENHHO (1)» BBICTABISAETCS CTYIEHTY, HE OTBETUBIIIEMY Ha 33JJaHHBIE BOITPOCHI
(oTka3 oOT oTBeTa, MPEACTABIEHHBIM OTBET TOJIHOCTBIO HE M0 CYIIECTBY COAEpIKAIIUXCA B
AK3aMEHAIIMOHHOM 33JIaHU1 BOTIPOCOB).

OneHka «3a4T€HO» BBICTABISACTCS CTYACHTY, €CIM M0 JAECSITHOAIUIPHOM IIKale ero 3HaHHS
OIICHUBAIOTCS HE HIDKE «yJAOBJIECTBOPUTEIBHOY; OI[CHKA «HE 3a4TEHO» BBICTABIISCTCS 00ydJaromeMycs B
MIPOTUBHOM CITy4ae.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

IIpu mpoBeneHMM YCTHOTO 3K3aMeHa OOydaloIleMycsl NpeloCTaBiseTcs He MeHee 45 MuHYT Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIETy Ha YCTHOM dK3aMEHEe HE JIOJDKEH MPEBBILAET ABYX
aCTPOHOMMUECKUX YaCOB.

Bo BpEMs MNPOBCACHUSA IK3aMCHA O6y‘{aIOH_II/I€C$I MOTYT I10JIb30BaTbCA nporpaMMoﬁ JUCHUIIIIMHBI, a

TaKXke Bcell HEOOXOMMMOM IMTepaTypoi Ui pelieHus 3aJadd; MPU OTBETaX Ha YCTHBIC BOINPOCHI
TOJIB30BAThCS JINTEPATYPOH 3aIPELEHO.



