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AHHOTANMA

OcHOBHO/ 3a/1a4eil Kypca sBisieTcs GopMUpoBaHUEe 0a30BBIX 3HAHUN B 00acTH (PU3UKU KOHJICHCUPOBAHHOTO
COCTOSIHMSI KaK JMCIWIUIMHBI, HHTETPUPYIOIIEH 00meQu3ndeckyl0o U OOIIETECOPETUIECKYIO IOITOTOBKY
(hM3UKOB M 00ECIIEUNBAOIIEH TEXHOJIOTHUECKIE OCHOBBI COBPEMEHHBIX HHHOBAITMOHHBIX cep AesITeILHOCTH.
OzHakomJIeHHE € METOJIaMH  TEOPETHUYECKOTO  ONUCAaHWS  JIMHAMHKM  KBa3W4acTwll B  (U3HKe
KOHJICHCHPOBAHHOTO COCTOSIHUSA. OJTO TperojaraeT yriyOlleHHOe HW3yYeHHE METOAOB pacdyeTa 30HHOU
CTPYKTYpbl KpPHCTAJJIOB, SKCIIEPUMEHTAIbHBIE METOMbl HCCIEIOBAHHS MOBEPXHOCTH DepMH M METOIBI
nonyuyeHusa temneparyp Huxke 1 K. Bonpiioe BHUMaHue yAeIeHO MOBEPXHOCTHBIM AJIEKTPOHHBIM COCTOSIHUSAM
Ha TpaHWIIEe pasjelia MOITYIMPOBOJHUK-META (TOMSPOHHBIE COCTOSIHUSI B KpHCTaIaX, MarHUTO(GOHOHHBIN
PEe30HAHC, MUKJIOTPOHHBIA PE30HAHC B MONYIIPOBOIHUKAX M MeTailnax). Takke O0NbIIoe BHUMAHUE YISICHO
SKCUTOHaM B MONYNPOBOJHUKAX, bo3e-KoHJEHCAMM JKCHTOHOB, 00pa3oBaHHI0 DEPMU-KUIAKOCTH U
MIEpeHOPMHUPOBKE. PaccMaTrpuBaroTCs AJIEKTPOMATHUTHBIC BOJIHBI B MeTalllaX: CKHUH-3()()EKT, TeIUKOHBI U
MarHuTOIUIa3MEHHEIE KOIeOaHus.

1. lean u 3apa4n

Henp AucoMnInHBI
- OCBOCHHE CTyICHTaMH (yHJaMEHTAJIbHBIX 3HaHUK B o0macT (U3MKH KOHIEHCHPOBAHHOTO
COCTOSIHMS, aHaJdM3 (PU3MYECKHX IIPOLECCOB, ONPEACIAIONIMX TEPMOAUHAMHUKY U JAWHAMUKY
KBa3W4acTHII, U3y4YEHNE METOA0B ONMCAHU KHHETUUYECKUX SBJICHUN B KpUCTAJJIaX.

3agaum AUCHUILUTHHBI
. ¢dopmupoBanre 0a30BBIX 3HAHUH B 00MacTH (U3UKKM KOHJICHCHPOBAHHOTO COCTOSIHUSI Kak
JTMCUUILIHHBI, MHTETPUPYIOMEH O0MEePH3HYECKYI0 U OOMIETEOPETUIECKYI0 TOATOTOBKY (PH3HMKOB H
obecrieunBaonIeil TEXHOJIOIHYECKUE OCHOBBI COBPEMEHHBIX HMHHOBAIIMOHHBIX Cep AesSTEeNbHOCTH;
. O3HAaKOMJICHHE C METOJAaMH TEOPETHYECKOrO0 ONUCAHHs MHAMUKH KBa3W4acTUIl B (U3MKe
KOH/ICHCHPOBAHHOTO COCTOSHHUS;

* ($opMHpPOBaHUE Y CTYIEHTOB MOIXOJOB K 3KCIIEPUMEHTAIBHBIM HCCIIEIOBAHUSAM B 001acTH (DPUBHUKH
KOH/IGHCHPOBAaHHOTO COCTOSIHUS M CMEKHBIX HayK B paMKaX BBIITYCKHBIX Pa0OT Ha CTENEHb MAarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKNUX HayK

HAaYyYHbIX 3HAHMI B 00J1aCTH

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

OIBIT M PE3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

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

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH

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

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

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pa3pabarbiBarh noaxonsl K pemenuo TunoBbix  |OIIK-3.2  CnocobeH HCmonb30BaTh  HMCCIEIOBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl TNPH PEIICHUH HOBBIX 3ajad, MPUMEHSAsS 3HAHHS B
NesITeTIbHOCTH, YUUTBIBasi 0COOCHHOCTH U pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OrpaHHYCHUA PA3JIMIHBIX MCTOOB PCIICHNA OIIK-3.3 BiageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN




IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, HOpMaNIU30BLIBATS K |MAaTCMaTHYCCKUE MOJCIM  JIJIS  ONHUCAHHMS — HM3Yy4acMbIX
pelarh 3a1a41, B TOM YUCJIe pa3pabarTbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MAaTEMATUYECKUE MOJIECIIN MOACIN

U3y4aeMBbIX SBJICHUI U TIPOLECCOB, CUCTEMHO  |[TK-1.3 Croco0eH NpUMEHATh TeopeTudeckue u (WIIH)
aHAJIM3UPOBaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPUMMEHTAIBHBIE METOIBI MCCIIENOBAHNN K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3amade W WHTEPIPETHPOBATH  MOTYyYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI
3HAThb!
MECTO M posib OOIIMX BONPOCOB HAayKH B HAYYHBIX HCCJIEIOBAaHMUAX B OOIACTH HCCIIEIOBAHUS
KWHETUYECKUX SIBIICHUI B KPUCTAIUIAX;
COBpPEMEHHBIE MPOOIIEMbl (GPU3UKH, XUMHUH, MATEMAaTHUKH;
TEOpeTUUecKue Moaeny (pyHIaMEeHTaIbHBIX MPOLECCOB U SBJICHUI B (DU3MKE U ee MPHIOKESHHIX
IMPUMEHUTEIBHO K UCCIIEIOBAHUSIM KHHETUUECKUX SBICHUN B KPUCTAILIAX;
NPUHIAITBI CAMMETPHH Y 3aKOHBI COXPAHEHHS;
HOBEHIIINE OTKPBITHS €CTECTBO3HAHMUS,
MOCTAaHOBKY Npo0IieM (pHU3NKO-XUMHYIECKOTO MOJICITUPOBAHMYS;
0 B3aUMOCBSA34X U (yHIaMEHTAIbHOM €NHCTBE €CTECTBEHHBIX HayK.
YMETb:
3 PEeKTUBHO HCIIOIH30BaTh HA MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: TIOHATHS, CYXKIICHH,
YMO3aKIIIOUEHHsI, 3aKOHBI;
NPE/ICTaBUTh ITAHOPAMY YHHBEPCAIBHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
abcTparnpoBarhCsl OT HECYLIECTBEHHBIX BIMSHUN NPHU MOJAENHUPOBAHUU PEATBHBIX (PU3MUECKHX
CUTYALIUii;
IUIAHUPOBATh ONTHMAJIEHOE IIPOBEAECHUE IKCIIEPUMEHTA.
BIIAJICTh!
IUTAHUPOBAaHHUEM, TIIOCTAHOBKOW M 00pabOTKOW pe3yiabTaToB (QHU3MUECKOro OJKCIEpUMEHTa
MPUMEHUTEIBHO K UCCIICIOBAHNIO KHHETHYECKHX SBJICHUI B KPHCTAIUIAX;
Hay4yHOH KapTUHON MUDA;
MaTeMaTHYeCKIUM MOJCITHPOBaHHEM (PU3NIECKHX 3a/1ad.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 30HHBIN CIEKTP KPUCTAIIIOB. 3 11 13
2 KBasngacTuis!. 3 11 12
3 JBU>XEHHE B MAarHUTHOM IIOJIE. 3 11 10
4 Kunernueckoe ypaBHeHue bonbpimana. 6 12 10
Hroro yacos 15 45 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemectp: 1 (Ocennuii)
1. 30HHBIH CIEKTP KPUCTAIIIOB.

MpuorouactuuHoe ypaBHenue. [llpeaunrepa ans kpucramia. [Ipubnmkenue bopHa-Onmnenreiimepa.
OnHO3JEKTPOHHOE NPUOIIKEHHE. YpaBHEeHHEe XapTpu U ypaBHeHHe XapTpu-DPoka. 30HHBII CIIEKTP.
KBazummmysbe, 30Ha bBpummosHa. Teopema broxa. 3akoH nmucnepcun u 3¢QeKTHBHAS Macca.
MerTonpl pacueToB 30HHOTO CIEKTpa METO[ MceBaonoreHnuana, k-p — meroa. Tenzop s dexruBHOM
Macchbl, pojlb CUMMETPUUYHBIX TOYEK B 30HE bpuinirosHa. 30HHBIN CHEKTP OJHOMEPHOIO ypaBHEHUS
penunrepa ¢ nepuoguYecKUM moTeHUuanoM. Omeparopsl KOOPAWHATHI W CKOPOCTH st
SNEKTPOHOB B KpUCTa/ule. 3aKOH HM3MEHEHMs KBasuuMIyibca. Mertox 3¢QeKTHBHONH MacChl.
«/ckpuBieHHe» 30H BO BHEIIHEM Inone. JlMHaMHKa OJJIEKTpOHAa B ClIy4ae OJHOPOIHOTIO
ANEKTPUUECKOTo nosd. Pernenue 3agaun o BOZOpoA0nog00HON IprUMecH.

2. KBasnyactuipl.

KBasuuactuupl. Omnpexnenenue, BBeleHHE KBa3MYacTHUL Ha mpuMmepe wupaeaidbHoro Pepmu-rasa.
[ToepxnocTe @epmu. IlonHoe ymucno cocrosHuili B 30He bpriutosHa. DyHKUMU pacnpeneneHus
KBa3HMYacCTHILl M YaCTHL, XHUMIIOTCHUHAJI. OJEKTPOHBI W MABIPKHM B MOJIYIPOBOAHMKaX. Moxenb
®depmu-raza. [lnotHOCTh cocTosiHUi, ocobeHHOocTH Ban-XoBa. DddexTrBHAas Macca IMIIOTHOCTH
cocrosHui. HMHurerpansl  3ommepdensbaa. TemmeparypHas 3aBUCUMOCTh — XHMIIOTEHIMAA,
TEeMIIepaTypa BBIPOXKIEHUsS. DJEKTPOHHAs TeIloeMKkocTh. KBasuuactuiel B uaeanbHoM bose-rase.
@YHKIIMM paclpeAesieHuss W XUMIOTeHIHal. bo3e-koHneHcanus. Temmeparypa KOHIEHCAIWU.
Konebanus kpucramummyeckod pemieTku. JIMHaMU4ecKre ypaBHEHHs, CBOMCTBA CHJIOBOM (YHKIIWH.
3aKkoH nucrnepcuu. AKyCTHYECKHe M omnThdeckue konedanus. Ilepexom K KBaHTOBOMY ONHCaHUIO.
®donHoHbI, hyHKIHA pactpeneneHus. DoOHOHHAS TETTOEMKOCTb.

3. JIBmwkeHne B MarHUTHOM IIOJIE.

JIBM>KEHME 2JIEKTPOHOB B KPUCTAJUIE BO BHEIHEM MAarHUTHOM IoJie. TpaeKTopuM U LMKIOTPOHHAs
Macca. KBasukiaccmueckoe KBaHTOBaHWE [BIDKEHMS B MarHUTHOM Ioyie. YpoBHM JlaHpay.
[ImotHOCTE cocTosiHMNA. Posib 3KCTpeManbpHbIX cedeHui noepxHocth Pepmu. Hunumunp Jlanpay.
KBanrtoBble ocuwnsiuoHHble siBieHUs. Dddexrol ne ['aaza-san Anbdena u LllyOnukosa-ne ['aaza.
[Tepron KBaHTOBBIX OCHWJUIALMK MO OOpaTHOMY MOJIO. JIBHKEHHE XMMIIOTEHIMAjJa B MAarHUTHOM
none. CrnumHOBoe pacwmeruieHne. Ammutyga ocuwurinuid. Popmyna Jludmuna-Kocesnua,
temmneparypa Junrmia. Vcrnons3oBaHne KBaHTOBBIX OCHMJUISIIMOHHBIX 3((EKTOB JUIS UCCIeTOBAHHS
noBepxHoCTH Depmu.

4. Kunetnueckoe ypaBHeHue bonpimana.

Monens /[lpyne: npoBomumoctb, 3¢dexT Xoina, MarHUTOCONPOTHBICHHE W IUKIOTPOHHBIN
pe3onanc. Kunetnueckoe ypaBHeHne bonbiimana. BelpaskeHne aJ1d Toka M MOTOKa dHepruu. Teopema
JInyBumia. [Ipubnikenne BpeMeHH penakcanuu. Bpems penakcanuu Uil OCHOBHBIX MEXaHHM3MOB
paccesiHus B TBEPIBIX Tehax (MOHBI IPUMECH, KoIeOaHHsl PEIIeTKH, BAKAHCUU U TOUCUHBIE Je(EKTHI,
IMCIIOKAllY, TPAaHUIBl KPHCTAIMTOB, MEXKIIEKTPOHHOE paccesHue). 3ajada O pacCesHun
3NIEKTpOHA Ha MOHM30BaHHOH npumecu. ®opmyna Konysmi-Baiickonda. Penienne KMHETHYECKOTO
ypaBHeHUsl bosbliMaHa B BBIPOXKIEHHOM ciydae. I[IpoBomiMMOCTb, YacTOTHas 3aBUCUMOCTH
MPOBOJUMOCTH. J[BHKEHHE B MAarHUTHOM I10JIe, TEH30p MpoBoauMocTd U 3pdekt Xomna. CpaBHEHHE
c Mmozenbio Jlpyme. OOmiee pemieHHe KHHETHYECKOTO YpaBHEHMs bosibliMaHa B NpUOIMKEHUU
BpeMeHu penakcauuu. IlpononsHble u monepeunbie 3¢ ¢extel. Kunetnueckne ko3((UIMEHTHI.
Cny4yan HM30TPOMHON M aHWU3OTPONMHOW 3(h(deKkTUBHONW Macchl. Pacder mpoBOIUMOCTH C TOMOUIBIO
KMHETHUYECKOro ypaBHeHHs bonbimana. TemnepaTypHas 3aBUCHMOCTH JIpei(poBOii MOIBUKHOCTH B
cllyyae paccesHUs] Ha aKyCTHUecKuX (OHOHaX M HoHax mnpumecH. Ciydail MHOTOIOIMHHOM
M303HEPTreTHYeCcKor noBepxHocTh. TpancnopTtHas s¢dexTuBHas Macca. Ciyyail HECKOJIBKUX TPYTIIT
HocuTenel 3apsna. CpaBHeHHe ¢ Mojenbio Jpyre.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



HeobOxoaumoe 000pyaoBaHue IS JICKLIUI U IPAKTUIECKUX 3aHATHIA: ydeOHast ayIuTOpHsl, OCHAIIICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pya0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

Heo0xonnmoe nporpammuoe obecnedenue: oducueiii naker OpenOffice misa pedeparos u
npe3eHTanui, nporpamma Origin (MIpH HATMYNHA TEXHUIECKOW BO3MOKHOCTH).

ObecrieueHue caMOCTOATENBLHON paboThl — AocTyl B HTEpHET, 6a3bl JaHHBIX 110 KypHaJIaM American
Physical Society, American Institute of Physics, Institute of Physics, Nature, Springer Verlag,
o6ubmuorexa MOD PAH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. KBasuuactuusl B pusnke KoHaeHcupoBanHoro coctosiuus [ Texct]/H. b. bpanar, B. A.
Kyns6aunnckuit, -M., ®usmarimt, 2007

2. OcHoBbI Teopuu MeTaiuioB [Tekcr] : [y4e0. mocobue st By30B] / A. A. AOpUKOCOB .— 2-¢ 3.,
Jom. v ucop. — M. : @usmariut, 2009, 2010 .— 600 c.

3. N.A KBacuukoB. M.: TepmonuHamuka u cratucrudeckas gusmka (B 3-x tomax). Equropuan YPCC,
2002.

JomnonHurensHas aureparypa

1. Beenenue B pusuky tBepaoro tena [Tekcr] : yueObHuk /it By3oB / U. Kurrens ; mep. mop pen. A. A.
I'yceBa .— 2-e u3g., crepeorun. / nepened. ¢ u3a. 1978 r. — M. : Meaua Crap, 2006 .— 792 c.

2. ®uzuka nonynposoaHukos [Texct] / I1. C. Kupees - M.Bricias mkona, 1975
3. OcHOBBI MeXaHUKHU KpucTamuaeckoii pemetku [ Teket]/A. M. Kocesuu, -M., Hayxka, 1972

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

Web-caiiThl ’ypHaJIOB 110 (PU3UKE TBEPAOTO TeJa U MarHUTHBIX siBlIeHnH (PH3KKa TBEpIOro Tea,
KITD, IMucema B KOTD, Yenexu puznueckux Hayk, Physica Status Solidi b, Physical Review B u
Jp.).

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha neKunoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKIIFOYAsk IEMOHCTPAIIHIO
npeseHTanuii. B nmpouecce caMocTosTeNnbHOM paboThl 00y4YaroIIMXCsi BOSMOXKHO HCIOJIB30BAaHNUE TAKHX
porpaMMHBIX cpeacTs, kak OpenOffice.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, usyuatomuii kypc «KuHerndeckue sBI€HHMS B KpUCTaIax», AOJDKEH C OIHOW CTOpPOHBI,
OBJIa/ICTh OOLIMM TMOHSTHHHBIM anmnaparoM (U3MKH KOHACHCHUPOBAHHOTO COCTOSHUS, a C Jpyrou
CTOPOHBI, IOJDKEH HAYYUThCS IPUMEHATh TEOPETHUECKHUE 3HAHHSI HA IIPAKTUKE [Vl pacyeTa pa3InyHbIX
KMHETHYECKUX XapakTepucTHK. [lockonpKy B Xoae JIEKUMH Ui WUIIOCTPALMH OOIIMX MPHUHLHUIIOB
HPOBOAUTCS OOCYKIAEHHE COBPEMEHHBIX aKTyalbHBIX MpoOsieM (U3MKKM KOHIECHCHPOBAHHOIO
COCTOSIHUSI, KOTOPBIE HE B MOJIHOW MEpE OTPAXKEHBI B CYIIECTBYIOLINX yUeOHUKAX, OCELUICHNUE JCKIUH
SBJISIETCS] A0CONIIOTHO HEOOXOMMBIM JJIS YCTICIIHOTO YCBOGHHSI N3y4aeMoro MaTepHaa.

VYeneniHoe  OCBOEHHE Kypca TpeOyeT HampshKEHHOH — CaMOCTOATENBHOM — paboThl  CTy/EHTA.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATyphl,

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX JUISI CAMOCTOATEIHFHOTO — M3YYeHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— peumeHue 3aaa4, rnpeajaracMbiX CTyACHTAM Ha JICKIUAX WU MPAKTUICCKUX 3aHATHAX,
— INOATOTOBKY K INPAKTUYCCKUM 3aHATUAM, DK3aMCHY.



PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTOH CTygeHTa ocyuiecTBisieTcss B (opme
MHIUBUYaTbHBIX KOHCYAbTalMid. C Lenblo ynTyONeHHOTO M3y4YeHHs TeX WM MHBIX Pa3zienoB Kypca
CTYOCHTaM MOTYT OBITh IPEAJIOKCHBI ClIEHAIbHBIC TEMBI ISl CAMOCTOSITEILHON pabOTHI.



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

kageapa Ja3epHbBIX CUCTEM U CTPYKTYPHUPOBAHHBIX MAaTEPUaIOB
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpaGoTunk: C.B. [lemummes, n-p ¢us.-mart. Hayk, mpodeccop



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
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Kunernueckue sSBICHUS B Kpucrajuiaxy» 06yqa10mnﬁc51 JOJIKCH:

3HAThb:

MCCTO U POJIb 06H.[I/IX BOIIPOCOB HAYKKW B HAYYHBIX HCCJICJOBAHUAX B obactu HCCIICA0OBAHUA

KUHETUYECKUX SIBJICHUU B KpUCTAJLJIAX;

COBpEMEHHBIE POOTIeMbl PU3NKU, XUMHUH, MATEMAaTUKH;

TEOpeTUYecKue MoJen (pyHIaMEHTAIbHBIX IPOLIECCOB U SBICHUH B (PU3MKE U €€ MPHI0KEHHIX
MPUMEHUTEIFHO K UCCIICIOBAHUAM KHUHETHUECKUX SBJICHHUN B KpUCTaJUIaX;

IPUHLUIIBI CUMMETPHUHU U 3aKOHBI COXPaHEHUS;

HOBCHIIIIE OTKPBITHA CCTCCTBO3HAHUSA,

MOCTaHOBKY MPOOIeM (PU3HKO-XMMHUYECKOTO MOJICTTHPOBAHUS;
0 B3aUMOCBS35X U (yHIaMEHTAJIFHOM €INHCTBE €CTECTBEHHBIX HayK.

yMeTh:

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

YMO3AaKJIKOYCHHNA, 3aKOHBI;

MNpEeACTaBUTh IMMTaHOpPaMy YHUBCPCAJIbHBIX METOAOB U 3dKOHOB COBPEMCHHOI'O €CTCCTBO3HAHMS
aGCTpaFI/IpOBaTLCH OT HCCYIICCTBCHHBIX BIIUSTHAN npru MOACIUPOBAHHUU PCAJIbHBIX (1)I/I3I/ILIGCKI/IX

CUTYaLUiI;

IJIaHUPOBATH OINTUMAJIbHOC MPOBCACHUC DKCIICPUMCHTA.

BJIaJeTh:




IUTAHUPOBAaHHUEM, TIIOCTAHOBKOW M 00pabOTKOW pe3yiabTaToB (QHU3MUECKOro OIKCIEpUMEHTa
MPUMEHUTEIBHO K UCCIICIOBAHNIO KHHETHYECKHX SBJICHUI B KPHCTAIUIAX;
Hay4yHOH KapTUHON MUDA;
MaTeMaTHYeCKIUM MOJCITHPOBaHHEM (PU3NYIECKHX 3a/ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[IpumepHbIe TEMBI 3aJaHU 71 CAMOCTOSTEIILHON pa0oThI (pedeparsr):
. MarHuTtHbIe CBOHCTBa BBIPOXKIEHHOTO T'a3a CBOOOIHBIX AIIEKTPOHOB.
. PaccesiHue anekTpoHOB Ha 3apsHKCHHBIX U MAaTrHUTHBIX TPUMECSX.
. IIporecchl CIMHOBOM penakcaliy B 3JIeKTPOHHOM MTapaMarHUTHOM Pe30HaHCE.
. Mognens Konno.

. BKCHepHMeHTaHLHBIe MCTOAbI UCCJICJOBAHUA ITOBCPXHOCTHU q)epMI/I

1

2

3

4

5. Metonsl pacueTa 30HHOM CTPYKTYpbI KPUCTAILIOB.

6

7. Metonsl nony4yenus temmneparyp Huxke 1 K. TepmoMeTpus npu CBEpXHU3KUX TEMIIEpaTypax.
8

. MeTO}:[BI CO31aHUs CBCPXCUJIIbHBIX MAaIrHUTHBIX IIOJICH.

Ne)

. IonynpoBogHHUKOBBIE (OTONPHUEMHUKH.

10. IToBepXHOCTHBIE 3JIEKTPOHHBIE COCTOSHHA HA TPAHULIE pasjieia MOJTyIpPOBOIHUK-METAII.
11. TTonsipoHHBIE COCTOSTHUSA B KPUCTAILIAX.

12. Maranuto)OHOHHBIN pe30HAHC.

13. LIUKIOTPOHHEIN PE30HAHC B NOTYTPOBOJHUKAX.

14. IIuKI0TPOHHBII pE30HAHC B METAIIAX.

15. DKcuTOHBI B TOMYNIPOBOIHUKAX. bo3e-koHaeH Calnsl SKCUTOHOB.

16. ®epMU-KUIKOCTh U TEPEHOPMHUPOBKH.

17. DnekTpoMarHWTHBIE BOJHBI B MeTaulaX: CKHUH-3(QEKT, TEIUKOHBI W MarHUTOIUIa3MCHHBIC
KoJie0aHus.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Mpomexxyrounass arrecranus 10 jgucuuiuinHe «KuHeTndeckuwe SBICHHS B KPHCTAJUIAX»
OCyIIEeCTBIsSIETCS B (hOpMe IK3aMeHa. DK3aMeH IPOBOIUTCS B YCTHOU opme.

[TepeueHb KOHTPOIBHBIX BOIPOCOB IS CIauM SK3aMeHa B 9-0M cemecTpe:

1. Muorouactuunoe ypasHenue [lpenunrepa mist kpucramna. [Ipubmmkenne bopra-Omnmnenreiimepa.
OnHOo37eKTpOHHOE IPUOIIKEHNE. YpaBHeHHE XapTpu U ypaBHeHue Xaptpu-Doka.

2.  3ounwid cnektp. KBasummnynbe, 3oHa bpwimosna. Teopema broxa. 3akoH nucnepcunt u
addexTHBHAs Macca.

3. Metofbl pacyeToB 30HHOTO CIIEKTPa METOJ MceBonoTeHnuana, k-p — meroa. Tenzop s dexkruBHON
MAacchbl, pojib CHMMETPUYHBIX TOUEK B 30He bpuiosHa.

4. 30HHBIH crieKTp ofHOMEpHOTro ypaBHeHus LlpenuHrepa ¢ nepuoanYecKUM MOTCHLUAIOM.

5. Omneparopbl KOOpAMHATBI W CKOPOCTH JJsl DJIEKTPOHOB B KpUCTaJIe. 3aKOH HM3MEHEHUs
KBa3UMMITyJIbCa.

6. Meron addexruBHOI Macchl. «VIckpuBIeHHe» 30H BO BHeNIHeM moje. /InHammuka siekTpoHa B
cllydae OHOPOJHOIO JIEKTpUUecKoro noJjs. Penienue 3agaun o BOOOpoAONOA00HOH IPUMECH.

7. Ksasuuactuuel. OnpezneneHue, BBEAECHUE KBa3UYacTULl Ha NpuMmepe uieanbHoro depmu-rasa.
IToBepxHocte ®epmu. IlomHoe wmcio cocTosHMA B 30HEe bpummosHa. DyHKIMM pachpeneiaeHus
KBa3M4YacCTHIl ¥ YACTUL, XUMIIOTECHIIMAJ. DJIEKTPOHBI U JBIPKH B I10JYTIPOBOHUKAX.

8. Mogens ®epmu-raza. [lnotHocTs cocTosiHM, ocoOeHHOCcTH Ban-XoBa. DddextuBHas macca
WIoTHOCTH cocTostHuil. MHTerpansl 3omMepdenbaa. TemneparypHas 3aBUCUMOCTh XHMIIOTEHIMATIA,
TEeMIEepaTypa BEIPOKACHUS. DIEKTPOHHAS TETIOEMKOCTb.

9. KBasuuactuupl B wupeansHoM bose-raze. DyHKOuM pacnpeneieHds W XUMIIOTCHIHAIL
bose-xonneHcanus. Temneparypa KOHIEHCALAH.

10. Konebanust kprcTauIndeckoil pemeTku. JlnHaMuueckre ypaBHEHMsI, CBOWCTBA CHIIOBON (DYHKIIHH.
3akoH gucnepcuu. AKyCTUYECKHE U ONTHYECKHUE KOIeOaHHs.

11. Ilepexon k kBaHTOBOMY onucanuio. DoHOHBI, PyHKIUS pacnpeneneHus. POHOHHAS TEIJI0EMKOCTb.



12. JIBukeHUE NEKTPOHOB B KPUCTAJIJIE BO BHELIHEM MAarHUTHOM IoJie. TpaeKTopuu U HUKIOTPOHHAsS
Macca.

13. KBa3ukiaccuyeckoe KBaHTOBAHME JBIIKEHUS B MarHUTHOM Tmojie. YpoBHM Jlannay. IlmoTHOCTB
CcOCTOSIHUI. Posb skcTpeManbHbIX ceueHni nopepxHoctu @epmu. LHununap Jlanaay.

14. KBaHTOBBIC OCIMIUIAIIMOHHEIC siBIicHUsI. Dddektol e ['aaza-Ban Anbdpena u lllyOonukosa-ne ['aasa.
[lepron KBaHTOBBIX OCHMUISILIMKA MO OOpaTHOMY MOJO. J[BMXKEHHWE XUMIIOTEHLIHMAla B MAarHUTHOM
none. CrnmHOBOE pacmieruieHne. Amrumrtyna ocumwuianuid. @opmyma  Jludmuna-Kocesuua,
temneparypa [unma. Mcnonp3oBaHre KBaHTOBBIX OCHMJUIIUOHHBIX 3(QQEKTOB Ul HCCIEIOBAHUS
MOBEPXHOCTH DepMH.

15. Mopnens /[lpyne: mpoBOAUMOCTh, 3QQekT Xoula, MarHUTOCONPOTHUBICHWE W IHKIOTPOHHBIN
pe30HaHC.

16. Kunernueckoe ypaBHeHue boribimana. BelpakeHne g TOka M IOTOKa SHepruu. Teopema
JnyBumia. [lpubnkeHne BpeMeHHM penakcalui. Bpemsi penaxcaruy Asi OCHOBHBIX MEXaHH3MOB
paccesiHUsL B TBEPABIX Telax (MOHBI IPUMECH, KOJIeOaHUsl PEIIeTKH, BAKAHCUH M TOYCUYHbBIE 1e(EKTHI,
JMCIIOKAlNH, TPAaHUIBI KPUCTAJUINTOB, MEXIIEKTPOHHOE PAacCEsHUE).

17. 3amada o paccessHUM MEKTPOHA HA MOHNU30BaHHOU npuMmecn. @opmyna Konyami-Batickonda.

18. PemieHue kuHeTHYECKOro ypaBHeHHs bonpiMana B BbIpOXAEHHOM ciydae. [IpoBommmocTsb,
YacTOTHAsl 3aBUCUMOCTb IIPOBOJUMOCTH. JIBM)KEHHE B MAarHUTHOM IIOJI€, TEH30p IPOBOJUMOCTH U
s dext Xomna. CpaBHeHHE ¢ Moaenbio dpyne.

19. Obmiee penieHne KHHETHYECKOTO ypaBHEHHS BosbliMaHa B MpUOIMKEHUH BPEMEHHU pellaKCallvH.
[IpononeHbie u momepeunsle 3¢ dekThl. Kunernueckne koddpduumentsr. Ciydan H30TPONMHON U
aHM30TpONHOH 3¢ PeKkTHBHOI Macchl.

20. Pacuer mpoBOAMMOCTH C TOMOIIBI0O KHHETHYECKOro ypaBHeHHs bombimana. TemmeparypHas
3aBHCUMOCTD JIpei(poBOi MONBMKHOCTH B Clydae paccesiHUs Ha aKyCTHYECKHX (POHOHAX M MOHAX
npuMecu. Ciydali MHOTOONMHHON M309HEPreTUYECKON MoBepxHOCTH. TpaHcnopTHas 3¢QeKTHBHAs
Macca. Ciyyail HecKOJIbKUX TpYII HocuTeneH 3apsana. CpaBHeHue ¢ Moaeibio pyze.

[Ipumep sK3aMEHANIMOHHOTO OMIJIETa U3 TPEX BOIPOCOB, UCTIOIH3YyEMOTO JIJIsl IPOBEACHMS dK3aMeHa!
Buiet Nel

1. Mmuorouactiuunoe ypaBHenue lpenunrepa st kpucrama. [Ipubnmkenne bopra-Omnmnenreiimepa.
OHOZEKTPOHHOE PUOITHIKEHHE.

2. Kunetrnueckoe ypaBHeHue boribimMaHa. BrlpakeHne A TOKa W TOTOKa JHEpPruu. Teopema
JlnyBumns. [Ipubnwkenue BpeMeHU penakcauuu. PemieHne kuHeTHdeckoro ypaBHeHusi bonblMaHa B
BBIPOXKAEGHHOM ciydae. IIpoBogumocTs, uYacTOTHas 3aBUCHUMOCTb IpoBoxumoctd. CpaBHEHuE C
mozensto pyne.

3. JIBmeHHE IEKTPOHOB B KPUCTAJIJIE BO BHEIIHEM MarHUTHOM Iojie. TpaeKTOpHH U LUKIOTPOHHAs
Macca.

Kpurepun onennBanus
Onenka bamier Kpurtepun
ornyuHO 10 IlomyueHs! OTBETHI Ha TPU BOIPOCA B 3K3aMEHALIMOHHOM OMIIeTe, HET 3aMe4aHH.

9  IlomydeHs! OTBETHI Ha TPU BOIpPOCA B IK3aMEHAIIMOHHOM OWJIeTE, €CThb OT/EJIbHBIC
3aMevyaHusl.

8 IlomydeHbl OTBETHI Ha TPHU BOMPOCA B DK3aMEHAIIMOHHOM OWJIETE, €CTh CYyIICCTBEHHBIE
3aMeyaHus ¥ (MIK) OIIMOKH B BBIYMCIICHUSX.

XOpOLLO
7 Tlomy4eHbl OTBETHI Ha JIBa BOMIPOCA B DK3aMEHAIIMOHHOM OWJIETE, HET 3aMeYaHui

6 [Tomy4yeHbl OTBETHI Ha JiBa BONPOCa B DK3aMEHAIIMOHHOM OWJeTe, €CTh OTJC/IbHBIC
3aMeYaHus

5 TlomydeHbl OTBETHI Ha JiBa BOIPOCa B SK3aMEHAI[MOHHOM OWJIETe, €CTh CYIECTBEHHBIC
3aMeuaHus ¥ (MIK) OIIMOKH B BHIYMCIICHUSX.

YIIOBJIETBOPUTEIHHO
4 Tlony4eH OTBET HAa OJUH BOMPOC B IK3aMEHAIIMOHHOM OWJIeTe, HeT 3aMeUaHmi
3 TlomydeH OTBET Ha OJIMH BOIMPOC B DK3aMEHAIIMOHHOM OWJIETE, €CTh 3aMEUaHHS
HEY/IOBJIETBOPUTEIILHO
2 TlpaBuibHBIE OTBETHI HA BOMIPOCKHI SK3aMEHAIIMOHHOTO OWJIeTa OTCYTCTBYIOT.



1 IlpaBuibHBIE OTBETHI HAa BOINPOCH! SK3aMEHAI[IOHHOTO OMiIeTa OTCYTCTBYIOT, CTY/IEHT He
MOXeT 0OBSICHUTH CMBICII 33JJaHHBIX BOIIPOCOB.

[Ipumeuanue:

OLIEHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

OLCHKa «XOpowio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHajl, rpaMOTHO H IIO
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

OLICHKA «YIOBJETBOPUTENBbHO (4)» BBICTABIAETCS CTYACHTY, IIOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIIaJiCeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3sily B CTAHAAPTHOM CUTYallUH;

OLICHKA «HEYIIOBJICTBOPUTEILHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HaeT OOJNbIIEH 4acTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHWIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHHH YCTHOTO 3K3aMeHa OOydaromemycsl MpeAocTaBisieTcss 1 acTpOHOMUYECKHH 4ac Ha
noaroroBky. Onpoc oOydaromierocst o OWJIETY Ha YCTHOM 9K3aMEHE HE JOJDKEH MPEBBIIIATh OJHOTO
aCTPOHOMMUYECKOI'O yaca.

Bo Bpems mpoBeneHust 3k3aMeHa 0OydaroIIMecss MOTYT IOJIB30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaK)Ke CIIPABOYHOM JUTEPaTypOr, KOHCIIEKTOM JICKIIMKA U MIEPCOHAIBHBIMHA KOMIIBIOTEpaMH.



