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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 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAayYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 007acCTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH

po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH pEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocobeH BbIOUpaTh U (MIIN) penieHus

pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN




[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HOBBIC HAyYHBIC PE3YIIBTATHI Hay4yHOW 3a7adye W HHTEPHPETUPOBATh  IIOJYYCHHBIE
pE3YNBTaThI
[MK-3.1 TloHmmaeT NPUHOUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upOBaHHBIX MaKeTOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenMpoBaHUe) € MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

MECTO U pOJIb OOIIMX BONPOCOB HAYKH B HAYYHBIX HCCIICTOBAHUSIX;

COBpEMEHHBIE MPOOIIEMbl (GU3UKH, XUMHUH, MATEMATHKH;

TEOpeTUYeCKue MoK (DyHAaMEHTaIbHBIX MPOIIECCOB U SABICHUN B (PU3MKE U €€ PUIIOKCHUSX;
HPUHIUITEI CAMMETPUH U 3aKOHBI COXPAHEHUS,

HOBCHIIIIE OTKPBITHA €CCTCCTBO3HAHUSA,

MOCTaHOBKY Tpo0ieM (U3NIECKOT0 (MaTeMaTHYeCKOro) MOJCITUPOBAHHUS KWHETHUECKUX U

AVHAMHUYCCKHUX ITPOUCCCOB;

O B3aUMOCBA3AX U q)YHIlaMeHTaJII)HOM CANHCTBE CCTCCTBCHHBIX HAYK.

YMETb:

3(1)(1)6KTI/IBHO HCIIOJIb30BATh HA MPAKTUKE TCOPCTUUCCKUC KOMIIOHCHTBI HAYKU: TOHATUSA, CYXKICHUS,

YMO3aKITFOUCHUS, 3aKOHBI;

NPE/ICTaBUTh ITAHOPAMY YHHBEPCAIBHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
paboTarh Ha COBPEMEHHOM DKCIIEPUMEHTAILHOM 000PY/I0BaHUY;
a0CTparupoBarbCsi OT HECYNICCTBEHHBIX BIUSHUN MPH MOJACIMPOBAHUU PEANTbHBIX (PH3HMUYECKUX

CUTYaLUiI;

IJIaHUPOBATh OINTUMAJIIBHOC MPOBCACHUC DKCIICPUMCHTA.

BJIAJIETh:

IUTAHUPOBAaHUEM, TIOCTAHOBKOH 1 00pabOTKON Pe3yabTaToB (PU3NIECKOTO IKCIIEPUMEHTA;

Hay4yHOH KapTUHON MUDA;

HaBBIKAMH CaMOCTOSTECILHOM pa6OTLI B naGopaTopHH Ha COBPCMCHHOM JSKCIICPUMCHTAJILEHOM

000pyIOBaHUY;

MAaTCMaTU4CCKUM MOACIUPOBAHUCM (I)I/IBI/I‘IGCKI/IX 3a1a4.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh
pabora
1 OcHOBHBIE CBOMCTBAa HEUTPOHA. 1 4
2 MexaHn3MBI pacCcesHHs HEUTPOHOB. 6 4




3 SKSHepI/IMeHTaJILHOG o0opynoBaHue At 6 4
HEHUTPOHHOTO pacCesHUs.

4 CTpyKTypHBIE HCCIIEOBAHUSL. 3 4
5 JluHamuka pemeTKy. 5 4
6 [TonapuzoBaHHBIE HEUTPOHBI. 3 4
7 JluHaMyKa MarHUTHBIX BO30YXICHUH. 2 4
8 Pa3BuTne HEUTPOHHOIO pacCESHHUS. 4 2
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. OcHOBHBIE CBOWCTBA HEUTPOHA.

Hctopuss OTKpBITUS HEHTpOHAa W HCCIEJOBaHMN €ro cBOHCTB. Du3HUECKHE NPEANOCHUIKI
UCTIONIb30BaHUsI  HEHTPOHOB B (U3MKE  KOHICHCHUPOBAHHOIO  cocTtosHus. OcoOeHHOCTH
B3aMMOJICHCTBHS HEUTPOHOB C BEIIECTBOM. McTopusi pa3BUTHs HEHTPOHHOTO PacCesHUsl, OCHOBHBIC
HCTOPHUECKUE BEXHU, HEHTpoHHOE paccesHre U HoGeneBckue npemMun 3a ero pa3BuTHe.

2. MexaHU3MBI paccestHUsI HEUTPOHOB.

SnepHoe W MarHuUTHOE paccesHue HEWTpPOHOB. J[Baxkawpl muddepeHalbsHOe CeUeHUE PacCesHUs
HEHUTpPOHOB. KOorepeHTHOE 1 HEKOTEPEHTHOE pPacCessHNE HEUTPOHOB.

[IpenmyiiecTBa 1 HEAOCTATKU PACCESHUS HEUTPOHOB 110 CPABHEHUIO C JPYTUMH BUAAMU U3IyYeHUH
u yactull (3MeKTpOoHBI, (HOTOHBI, MIOOHBI). CBS3b SHEPrUH C JJWHOW BOJIHBI AJISI Pa3sHBIX THIIOB
4acTull.

CBs13b DHEPTUHU C JUIMHOM BOJHBI JUIS PAa3HBIX THUIOB YaCTUI] U KBa3UYACTHIIL.
Kpucrannmmueckue crpykrypsl. [lonsitie npsimoit u o6parHoii pemetok. Cdepa IBanba.
Mertozb! nccneoBaHus KBa3U4aCTHIL IIPH TOMOIIM HEUTPOHOB.

Ponb TepMoAMHAMHUYECKMX TMapaMeTpoB B (HU3MKE KOHACHCHPOBAHHOTO COCTOSHUS. Meroauka
MOJTyYeHHS BBICOKUX JABJICHUH, HU3KUX U BBICOKUX TEMIIEPaTyp, BBICOKMX MarHUTHBIX HOJIEH.

3. 3KCHepI/IMeHTaHBHOG O60py,Z[OBaHI/Ie JJIA HeﬁTpOHHOFO paccesaHus.

CranyoHapHble W UMIYJIbCHBICE  HEUTPOHHBIE  WCTOYHUKH. VICTOYHMKM Ha  OCHOBE
UCTIapUTENIbHO-CKaJbIBaromel peakiun. O030p OCHOBHBIX HCTOYHUKOB HEUTPOHOB B MUDE.

Helitponnas onrtuka. HedtpoHoBoabl Ha ocHoBeH Hukens. Cynep3epKaibHble HEHTPOHOBOIBI.
HeliTpoHHBIE KOHLIEHTPATOPHI U JIMH3BL.

KoHcTpykTHBHBIE CcXeMBl AM(PAKTOMETPOB C MOHOXpoMmaropamu. PazpemieHne HEWTPOHHBIX
I (HPaKTOMETPOB MO MEKIIIOCKOCTHOMY PAaCCTOSHUIO.

KoHcTpykTHBHBIE CXeMbl IU(PAKTOMETPOB C MpEphIBATENIAMHU ITydka. PaspemieHne HEWTPOHHBIX
TU(PPaKTOMETPOB 10 MEKIUIOCKOCTHOMY PACCTOSIHHUIO.

[Ipunumn paboTel TPEXOCHOTO cEKTpoMeTpa. IMIylIbCHOE U 3HEPreTUYeCcKOe pa3peleHue.

[IpuHumn pa®oThl BPEeMAINPOIETHOTO CIieKTpoMeTpa. VMIylIbCHOE M IHEPTeTHYECKOE pa3pelleHHe.
CnexTpoMeTpsl 00paTHOTO paccesHUS.
[IpyHUIMD CHOMHOBOrO 3Xa M €ro peajaus3alys B COBPEMEHHBIX YCTAaHOBKAX. ODHEPreTUYECKoe U

YIDIOBOC pa3pCHICHUC, JOCTYITHOC IIPU IMMOMOIIU CIIMH-3X0 METOAA.

4. CTpyKTypHBIE HCCIEOBaHUSI.

DKCIEPUMEHTBHI 110 UCCIEIOBAHUIO KPUCTAJUIMYECKUX CTPYKTYp. CTpyKTYypHBIE (Da30BbIC IEPEXOAbI.




DKCIEpUMEHTBHI 110 UCCIIEOBAaHUIO MATHUTHBIX CTPYKTYpP. MaruuTHble (ha30BbIe MEPEXOIbl.
5. [lnHamuka peleTKu.

Monenu Ui ONMCaHWsS JUHAMUKHA peuieTku. [IOHATHE O HOPMAIBHBIX MOJaxX KoJjeOaHMiA.
Jlokann30BaHHBIE MOJBI.

N3mepenue iioTHOCTH (D)OHOHHBIX COCTOSIHUN B HEKOTEPEHTHOM MTPUOIIKESHUH.

N3mepeHuit 3aKOHOB JUCIIEPCUU HA TPEXOCHBIX U BPEMSIIIPOJIETHBIX CIIEKTPOMETPax.

6. Ilonsapu3zoBaHHBIE HEUTPOHEI.

Metoavka pas3eneHns AIepHON U MarHUTHOW COCTABIISIIOLIEN B SKCIIEPUMEHTAIBHBIX HEHTPOHHBIX
CIIEKTpax.

CnHOBBIE (UIIBTPBI, OTPAKEHUE OT MATHUTHBIX KPUCTAJLIOB.

[Monsipu3anOHHBIN aHANNU3 B HEUTPOHHOH TU(GPAKIIMYA U HEUTPOHHON CIIEKTPOCKOTIHH.

7. JluHaMUKa MarHUTHBIX BO30YKICHHH.

MaruuTHbié popmparrop. CeueHre MArHUTHOTO PACCESTHHS.
MarHuTHble SKCUTOHBI KPUCTAJUIMYECKOTO SIIEKTPUUECKOro Moyiss. MarHoHsl M HapaMarHOHBI.
CHUHOHBI.

8. Pa3BuTHe HEUTPOHHOTO PaCcCESHHUS.

Pa3Burne cranuoHapHbIX MCTOYHHMKOB HEMTPOHOB M UX OKuAaeMble napamerpnl. DoapMupoBaHue
HEHUTPOHHBIX NY4YKOB. HeWTpOHHO-ONTHYECKHE CUCTEMbl OydyIlIero, OJJUIMINTHYECKHE U
OanmucTuYecKrue HeHTPOHOBOIBI.

Pa3Butne uMIyNbCHBIX MCTOYHMKOB HEMTPOHOB M MX OXHJaeMble napameTpbl. lcronb3oBaHue
HOBOT'O MPUHIIHNIIA - MYIBTUILTULHPOBAHNS HEUTPOHHBIX UMITYJIHCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsl, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. KBasuuactuusl B pusnke KoHaeHcupoBaHHoro coctosiuus [ Texct]/H. b. bpanar, B. A.
Kyns6aunnckuit, -M., ®usmarimt, 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.

JomnonHutensHas auTeparypa
1. FO.A. UztomoB, H.A. UepHnomekoB, HeliTponnas cniekrpockomnusi, M. DHeproaromuszzar, 1983, 208
CcTp.
2. W. Marshall, S.W. Lovesey, Theory of thermal neutron scattering. Clarendon Press, Oxford, 1971,
212 cTp.
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. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://scitation.aip.org/

http://www.iop.org/

http://springerlink.com/

http://www.edu.ru — ¢penepansubiii mopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubnmnoTEeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekuimoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YJarOMIMXCs BO3MOXKHO HCIIOJIB30BAHUE TAKUX
MpOrpaMMHBIX CpeAcTB, kak Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

Cryzaenr, nzyqaromuii Kypc « HelTpoHHbBIE MeTOIBI MCCIIE0OBaHNA KOHICHCUPOBAHHBIX CPEM», TOJKEH,
C OIHOW CTOPOHBI, OBIAJACTh OOIIMM TOHSITHIHBIM amnmaparoM, a ¢ JAPYTrOd CTOPOHBI, JOJIKCH
HAy4YUTHCS IPUMEHSATh TEOPETHUECKUE 3HAHUS Ha MPAKTHKE.

B pesynprare u3ydeHus AUCUUILIMHBI CTYACHT JOJDKEH 3HATh MOCTAHOBKY NpoOjieM (U3HYECKOTO
(MaTeMaTH4ecKoro) MOAEIMPOBAHUSA KHUHETHMUECKUX M JUHAMUYECKUX IIPOLECCOB, IPUHIUIIBI
CUMMETPHH U 3aKOHBI COXPAHEHUS], TEOPETUUECKHE MOACHH (yHAaMEHTAIBHBIX MPOLECCOB U SIBICHUM
B (M3MKe U ee MPUIOKEHUAX M UMETh XOpOolIee NMPEICTAaBIEHHE O COBPEMEHHBIX MpodiaeMax (HU3HKH,
XUMHH, MaTeMaTHKW, a Takxke O (yHJaMEHTAJIbHOM €IWHCTBE €CTECTBEHHBIX HayK. SIBmsercs
HE0OX0AMMBIM (P (PEKTUBHOE UCIIOIH30BaHUE CTYICHTOM Ha MPAKTUKE TAKMX KOMIIOHEHTOB HayKH, KaK
MOHATHUS, CYXACHUS, YMO3AKJIIOUEHHs, 3aKOHBI, CTYICHT JOJDKEH YMeETb aOCTparupoBarhCsi OT
HECYIIECTBEHHBIX BIMSHUM MPU MOJEIMPOBAHUM PEATBHBIX (U3MUYECKUX CHUTyallMi M IUIAHHUPOBAThH
ONTUMAJIFHOE TPOBEIEHHE OHKCIEPUMEHTA, BIAJETh HABBIKAMH CaMOCTOSATEIBHOW pPabOThl B
nabopatopul  Ha  COBPEMEHHOM  JKCIIEPUMEHTAJIbHOM  OOOpYIOBAaHMM UM  MaTeMaTHYCCKUM
MOJEJIMPOBaHUEM (PU3NIECKUX 3ajad.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMOCTOsATENbHOM paboThl cTyjeHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl Ui paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
MOATOTOBKY OTBETOB Ha (KOHTPOJbHBIE) BOIPOCHI, INPEJHA3HAUYCHHBIX Ml CAMOCTOSATEIBHOIO
W3yYCHUS;

— pelieHue 3a/1a4, NpeAaracMblX CTyIEHTaM Ha JISKLUSX;

— MOATOTOBKY KYPCOBBIX paboT, MOATOTOBKY K JICKIIMAM U K 3K3aMCHY.

PykoBOACTBO W KOHTPONb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

[lokazarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewarh 3afgadd. s GopMHUpOBaHUS yMEHHS
IPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBHE HEOOXOANMO apTyMEHTUPOBATh, CChUIAsACH HA U3BECTHHIC
Teoperuueckue ceaeHus. [Ipu MoAroToBke K 3aHATHSAM HEOOXOAMMO TOBTOPSATH paHee H3y4EHHbIE
OCHOBHBIC omnpeaeneHus U GOpMyITUpPOBKHU. B Hauane 3aHATHSA, KaK MPaBHIIO, MPOBOIUTCS KOPOTKUN
(10-15 MuHyT) ompoc TO MaTepuasly TPOIIEANINX 3aHSITUH B YCTHOW WM NHChMEHHOW (opme.
OOBIYHO MPUACPKUBAIOTCS CIACAYIOMIEH CXEMbl: U3yYEHHE MaTepraa JICKIUU 10 KOHCIIEKTY B TOT e
JIeHb, KorJia Obuta mpociymiana jgekiys (10-15 MUHyT); moBTOpeHHe MaTepHala HaKaHyHe ClelyroIei
nexuuu (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKIUH, yaeOHO! 1 HayqIHOU
JuTeparype, IOATOTOBKA OTBETOB HAa  KOHTPOJIBHBIE  BONPOCHI,  IPEAHA3HAYEHHBIX VIS
camocrosaTenbHOro nzyuenus (1 yac nememo), pemenue 3agad (1 gac). Baxao mobuThcs mOHUMAaHUsS
H3y4yaeMoro Marepuaia, a HE MEXaHHYECKOro ero 3anoMuHaHus. [lpu 3arpyqHeHuum wu3ydeHus
OTAETBHBIX TEM, BOIIPOCOB, CIEAyeT 0Opamarbcs 3a KOHCYJAbTAUUSIMH K IPENoJaBaTellio, BeIyleMy
3aHATUA.



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 QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH
Kypc: 1

KBaJIH(UKALUS: 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 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYECHHBIE
pe3yapTarhl

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynasrare u3yueHus nucuuruinHbl «HeWTpOHHBIE METONbI HCCIENOBAaHUS KOHACHCHPOBAHHBIX CPEI»

00yJarouics JTOIDKEH:

3HAThb:

MECTO U pOJIb OOIIMX BOIPOCOB HAyKH B HAYYHBIX HCCIICTOBAHUSIX;

COBpPEMEHHBIE MPOOIIeMbl (PU3UKH, XUMHUH, MATEMAaTHUKH;

TEOpeTUYeCKue MoJeH (h)yHIaMEHTaIbHBIX MPOIIECCOB U SBICHUN B (PU3NKE U €€ PUIIOKCHUSX;
NPUHIUITEI CAMMETPUH U 3aKOHBI COXPAHEHUS,

HOBCHIIIIE OTKPBITHA CCTCCTBO3HAHUSA,

MOCTaHOBKY Tpo0ieM (U3NIECKOT0o (MaTeMaTHYeCKOro) MOJCITUPOBAHHUS KWHETHYECKUX U

AVHAMHUYCCKHUX ITPOUCCCOB;

O B3aUMOCBA3AX U q)YHIlaMeHTaJII)HOM CANHCTBE CCTCCTBCHHBIX HAYK.

yMeThb:




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.



