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AHHOTANMA

OcHOBHO/ 3a/1a4eil Kypca sBisieTcs GopMUpoBaHUEe 0a30BBIX 3HAHUN B 00acTH (PU3UKU KOHJICHCUPOBAHHOTO
COCTOSIHUSI KaK JMCHUIUIMHBI, HHTETPUPYIOIIEH 0OIMeQU3ndecKyl0 U OOIIETEOPETUIECKYIO IOATOTOBKY
(hM3UKOB 1 00ECIIEUNBAIOIICH TEXHOJIOTHUECKIE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX Cep MeATEIHHOCTH.
OzHakomJIeHHE C METOAaMH TEOPETUYECKOTO  ONHMCAaHWs JWHAMUKHA  KBa3W4acTul, B  (U3UKE
KOHJICHCHPOBAaHHOTO COCTOSIHUSA. OJTO TpEeaIojaraeT yriyOIIeHHOe H3y4YeHHE METOJOB pacueTa 30HHOUN
CTPYKTYpbl KPHCTAJUIOB, SKCIIEPUMEHTAJIbHBIE METOMbl HWCCIEIOBAHUS MOBEPXHOCTH DepMH U METOIBI
nonyuyeHusa temneparyp Huxe 1 K. bonbiioe BHUMaHue yneaeHO MOBEPXHOCTHBIM AJIEKTPOHHBIM COCTOSIHUSIM
Ha TpaHWIE pazjelia MOJTYNPOBOJHHK-META (TOJMSIPOHHBIE COCTOSIHUSI B KpHUCTaIaX, MarHUTO(GOHOHHBIN
PE30HAHC, UKJIOTPOHHBIA PE30HAHC B MOJYIMPOBOJAHUKAX M MeTaiuiax). Takke OONbIIOoe BHUMAHUE YIEICHO
OKCUTOHaM B MONYNPOBOIHUKAX, bo3e-KoHAEHCAMM DKCHTOHOB, 00pa3oBaHui0 DepMU-KUAKOCTH U
MepeHOPMHUPOBKE. PaccMaTprBarOTCs 3IEKTPOMArHUTHBIE BOJHBI B METajulax: CKUH-3(Q(EKT, TeITUKOHBI U
MarHuTOIUIa3MEHHEIE KOIeOaHus.

1. lean u 3apa4n

Henp AucoMnInHBI
- OCBOCHHE CTyICHTaMH (yHJaMEHTAJIbHBIX 3HaHUK B o0macT (U3MKH KOHIEHCHPOBAHHOTO
COCTOSIHMS, aHaIM3 (HU3MUYECKHX MPOLECCOB, ONPEHCISAIONMX TEPMOAMHAMUKY W JUHAMHKY
KBa3W4acTHII, U3y4YEHNE METOA0B ONMCAHU KHHETUUYECKUX SBJICHUN B KpUCTAJJIaX.

33]13‘[1/[ JAUCHUIIINHBI

. (dopmupoBanre 0a30BBIX 3HAHWUH B 00MACTH (U3WKKA KOHJICHCHUPOBAHHOTO COCTOSIHUSI KaK
JTMCUUILIMHBI, UHTETPUPYIOMEH OOIEPU3MUSCKYI0 H OOIIETEOPETUICCKYIO MOATOTOBKY (H3HKOB U
obecrieunBaonIeil TEXHOJIOIHYECKUE OCHOBBI COBPEMEHHBIX HMHHOBAIIMOHHBIX Cep AesSTEeNbHOCTH;

® O3HAKOMJICHHUE C MCTOAAMH TCOPETUYCCKOIo OIMMCaHusd AWHAMHUKHW KBa3n4aCTHUl] B (I)I/ISI/IKG
KOHACHCUPOBAHHOTO COCTOAHUA;

* (OpMHPOBAHUE Yy CTYACHTOB IOAXOIO0B K HKCIIEPUMEHTAIbHBIM UCCICAOBAHUIM B 00acTu (pU3MKU
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 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC

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

HAaYyYHbIX 3HAHMI B 00J1aCTH

OIIK-1.2 Cmocoben 0000maTe ¥ KPUTHYECKH OILCHUBATh
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M pE3yJIbTaThl HAYYHBIX MCCIIEZOBaHUI B oOMacTu
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.1 NmeeT 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 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obmactu cBoel  mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pa3pabarbiBath noaxonsl K pemeHuo Tunosbix |OIIK-3.2  CnocobeH ucmonb30BaTh HMCCIENIOBATEIBCKHE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOAbl IPH PEIICHUH HOBBIX 3ajad, PUMEHSsS 3HAHHUS B
NesITeTIbHOCTH, YUUTBIBasi 0COOCHHOCTH U pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OrpaHHYCHUA PA3JIMIHBIX MCTOOB PCIICHNA OIIK-3.3 BrmageeT aHAJIUTHYECKUMHA W BBIYUCIUTEILHBIMU
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN




IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
[MK-1 CriocobeH cTaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONHUCAHHUS  M3y4acMbIX
pelnars 3a1a41, B TOM YUCJIe pa3padaTbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH Ka4eCTBO Pa3pabOTaHHOM
HCCJICA0BATh MATEMAaTHYECKUE MOICIIU MOACIn

U3y4aeMbIX ABJICHUN U TIPOLECCOB, CUCTEMHO  |[TK-1.3 CmocoOeH NpPUMEHSATh TeOpeTHuecKue U (WIIH)
aHAJIM3UPOBaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPMMEHTAIBHBIE METOMBI MCCIIEN0OBAHNI K KOHKPETHOM
HOBBIE Hay4YHBIC PE3YIBTATHI HaydyHOW 3ajjad€ W MHTEPIPETHPOBATh IOJIYYEHHBIC
Pe3yIBTaThI

3. [lepevens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOTYJII0)

B pe3ynbrare 0CBOCHUS AUCIMILUTMHBI 00yYaOINeCst JOJDKHBI

3HATh:
(] mecTto W poib OOIIMX BOINPOCOB HAyKH B HAYYHBIX HCCICIOBAHHUSX B OOJACTH HCCIICIOBAHUS
KWHETUYECKUX SIBIICHUI B KPUCTAIUIAX;
[J coBpeMeHHbIC IPOOIEeMbl (PU3UKH, XUMUN, MATEMATHKH;
[l Teopermyeckre Moaean (yHIaMEHTAJIbHBIX IPOLECCOB M SBJICHUI B (PHU3MKE M e MPHIOKESHUIX
NPUMEHHUTEIBHO K UCCIICIOBAHUSIM KHHETHYECKUX SIBJICHUI B KPUCTAILIAX;
] MPHUHIMITEI CAMMETPHUH U 3aKOHBI COXpaHEHUS,

HOBEHIIINE OTKPBITUS €CTECTBO3HAHMUS;

MOCTAaHOBKY Npo0IieM (prU3NKO-XUMHYECKOTO MOJICITUPOBAHUS;

0 B3aMMOCBS35X M (DyHJAMEHTAILHOM €JMHCTBE €CTCCTBEHHBIX HayK.

OOod

YMETb:
[l 3¢ }eKTUBHO UCTIOIB30BaTh HA MPAKTHKE TEOPETHYSCKIE KOMIOHEHTHI HAYKH: TIOHATHUS, CYXKICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
[l mpeacTaBUTh NAaHOpaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHUS;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX
CUTYALIUii;
[l IIaHUPOBATh ONTHUMAJIBHOE MIPOBEICHUE SKCIIEPUMEHTA.
BIIAJICTh!
O TUTAHUPOBAaHUEM, TIOCTAHOBKOM W 00pabOTKOW pe3ynbratoB (U3WYECKOTO JKCIIEPUMEHTa
MPUMEHUTEIBHO K UCCIICIOBAHNIO KHHETHYECKHX SBJICHUI B KPHCTAIUIAX;
[J Hay4YHOU KapTUHOH MUpa;
[l MareMaTHYeCcKUM MOJICITHPOBAHHEM (PH3MYCCKHX 3a/ad.

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. [lpeaunrepa ans kpuctaia. [Ipubmmkenne bopra-OnmnenreiimMepa.
OnHO37EKTPOHHOE NPUOIIKEHHE. YpaBHeHUe XapTpu U ypaBHeHHe XapTpu-Poka. 30HHBINA CHEKTP.
KBazummiysibe, 30Ha bpummosna. Teopema broxa. 3akon mucnepcun W dQQeKTHBHAs Macca.
MerTonpl pacueToB 30HHOTO CIIEKTpa METO[ IceBaonoreHnuana, k-p — meroa. Tenzop addexruBHoM
Macchl, poJib CUMMETPUYHBIX TOYEK B 30He bpuiuitosHa. 30HHBIM CIIEKTP OAHOMEPHOIO ypaBHEHMS
penunrepa ¢ nepuoguueckuM NOTeHuuansoM. Oneparopbl KOOPAMHATHI M CKOPOCTH IS
JNEKTPOHOB B KpUCTa/ule. 3aKOH HW3MEHEHHMs KBasuuMMIyiabca. Meron 3¢ (deKkTHBHON Macchl.
«/ckpuBieHHe» 30H BO BHEIIHEM Inone. JlMHaMHKa OJJIEKTpOHAa B ClIy4ae OJHOPOIHOTIO
ANEKTPUUECKOTo nosd. Pernenue 3agaun o BOZOpoA0nog00HON IprUMecH.

2. KBasnyactuipl.

KBasuuactuupl. Omnpexnenenue, BBeIeHHE KBa3MYacTHUL Ha HpuMmepe HueaibHoro Pepmu-rasa.
[ToepxnocTe @epmu. IlonHoe yucno cocTosHUl B 30He bpuinrosHa. @yHKUHMHM paclpeneiieHus
KBa3HMYaCTHLl M YACTHL, XUMIIOTCHLHWAN. OJEKTPOHBI W IBIPKM B MOJNYNPOBOAHWKAX. Mozaens
®depmu-raza. [lnmotHocTh cocTosiHUil, ocobeHHocTH Ban-XoBa. DddexTnBHas macca IMIOTHOCTH
cocrosauil. HMurerpanst  3ommepdenbaa. TemneparypHas 3aBUCMMOCTh  XMMIIOTEHIMAIA,
TEeMIIepaTypa BBIPOXKIEHUsS. DJEKTPOHHAs TeIloeMKkocTh. KBasuuactuiel B uaeanbHoM bose-rase.
@YHKIIMM paclpeAesieHuss W XUMIOTeHIHal. bo3e-koHneHcanus. Temmeparypa KOHIEHCAIWU.
Konebanus kpucrammueckod pemeTkd. JIMHaMUYecKue ypaBHEHHUsI, CBOWCTBA CHIIOBOW (DYHKITUH.
3aKkoH nucnepcuu. AKyCTHYecKue M onThyeckue konebanusa. Ilepexon K KBaHTOBOMY OITMCAHHMIO.
®donHoHbI, hyHKIHA pactpeneneHus. DoOHOHHAS TETTOEMKOCTb.

3. JIBmwkeHne B MarHUTHOM IIOJIE.

JIBM>KEHME 2JIEKTPOHOB B KPUCTAJUIE BO BHEIHEM MAarHUTHOM IoJie. TpaeKTopuM U LMKIOTPOHHAs
Macca. KBasmkimaccudeckoe KBaHTOBAaHHME [BHKEHHS B MAarHUTHOM mone. YpoBHHM Jlannay.
[ImotHOCTE cocTOsiHUM. Poiyib skcTpeManbHbIX ceueHudd noBepxHoct ®epmu. Hununap Jlannpay.
KBanToBble ocummsuoHHble sBieHus. D¢dexTol ae ['aaza-Ban Anbdena u lllyonuxosa-ge ["aaza.
ITepron KBaHTOBBIX OCLMJUIALMNA 1O 0OpaTHOMY IOJIO. J[BM)KEHHE XMMIIOTEHIMAajda B MAarHUTHOM
none. CrmHOBoe pacuierieHue. Awmmutyga ocuwusinnid. @Popmyna Jlnpmmna-Kocesnua,
temmneparypa Junria. Vcrnons3oBaHne KBaHTOBBIX OCHMJUISILIMOHHBIX 3()(EKTOB ISl UCCIIEIOBAHUS
noBepxHoCTH Depmu.

4. Kunetnueckoe ypaBHeHue bonpimana.

Monens [lpyne: npoBoauMocTh, 3¢¢ektT Xoima, MarHUTOCONPOTHUBICHHE U  IMKJIOTPOHHBIH
pe3onanc. Kunetnueckoe ypaBHeHHne bonbiimana. BelpaxkeHne Uil TOka U IOTOKa 3HEpruu. Teopema
JInyBumia. [Ipubnikenne BpeMeHH penakcanuu. Bpems penakcanuu Uil OCHOBHBIX MEXaHHM3MOB
paccesiHus B TBEPABIX TeslaX (MOHBI IPUMECH, KoJIeOaHUs PEeIIeTKH, BAKAHCUU U TOUYCUHbIE 1e(EKTHI,
JMCIIOKAllM, TPAaHUIBl KPUCTAUIMTOB, MEXIIEKTPOHHOE paccesHue). 3ajada O PacCesHUH
3NIEKTpOHA Ha MOHM30BaHHOH npumecu. ®opmyna Konysmi-Baiickonda. Penienne KMHETHYECKOTO
ypaBHeHUs bojbliMaHa B BBIPOXKIEHHOM ciydae. IIpoBoaMMOCTb, 4YacTOTHas 3aBUCHUMOCTb
MPOBOJUMOCTH. J[BHKEeHHE B MAarHUTHOM T10J1€, TeH30p nmpoBoauMocTH 1 3ddekr Xomna. CpaBHeHHE
c mozenbio [lpyne. OOmiee pelieHHe KHHETHYECKOro ypaBHEHHs bosbiiMaHa B HpUOIMKEHUH
BpeMeHu penakcauuu. IIpomonsHble u monepeunbie 3¢ dextel. Kunernueckue ko3hHUIUEHTHI.
Cny4yan HM30TPONMHON M aHWU3OTPOMHOU 3(h(deKkTUBHONW Macchl. PacyeT mpoBOIUMOCTH C TIOMOIIBIO
KMHETHUYECKOro ypaBHeHHUs bonbpimana. TeMmepaTypHas 3aBUCUMOCTb APEH(POBOM MOABHKHOCTH B
cllydyae paccessHMS Ha aKyCTH4eckux (oHOHaXx M HoHax npumecH. Ciyyail MHOTOZOJIMHHOM
W303HEPTeTHYecKol noBepxHocTH. TpancnopTHas ¢ dexTuBHas Macca. Cirydyail HECKOJIBKUX TPYIIT
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.

JlononHuTenbHAs TUTEpaTypa
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 MEXaHUKH KpucTamnaeckol pemietku [Texct]/A. M. Kocesuy, -M., Hayka, 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

zp.).

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 sBIEHMS B KpUCTaIaX», JOJDKEH C OIHOM CTOPOHBI,
OBJI3/ICTh OOLIMM MOHSATHHHBIM anmaparoM (QHU3UKH KOHACHCHPOBAHHOIO COCTOSIHHMSA, a C JAPYroi
CTOPOHBI, I0OJDKEH HayuUThCsl IPUMEHATh TEOPETUUECKHE 3HAaHUS Ha [IPAKTUKE AJIS pacuyeTa pa3IuuHbIX
KMHETHYECKHUX XapakTepucTHK. [IoCKombKy B Xoe JEKIMHA A WUIIOCTPALUMK OOIIUX HPUHIMUIIOB
IPOBOAUTCS OOCYKIAECHHE COBPEMEHHBIX aKTyalbHBIX MpolieM (U3NKH KOHJCHCHPOBAHHOIO
COCTOSIHUS, KOTOPBIC HE B TIOJHOM Mepe OTpakeHBI B CYLIECTBYIOIINX yUYE€OHUKAX, MOCEIICHUE JCKIHHA
SBJISIETCS] A0CONIIOTHO HEOOXOMMBIM JJIS YCTICIIHOTO YCBOGHHSI N3y4aeMoro MaTepHaa.

VYenemHoe OCBOe€HHME Kypca TpeOyeT HampspDKEHHOW —caMOCTOSTeNbHOW  paboThl  CTYIEHTA.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHune 3a1a4, IpeaaraéMblX CTYJJCHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,

— MOJITOTOBKY K NPAaKTHYECKUM 3aHITHAM, IK3aMEHY.



PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
MHUBUYaTbHBIX KOHCyabTalMid. C menbio yryONeHHOTo M3yueHMs TeX WM MHBIX pa3[enoB 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
kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA

METO/IaMH PEIICHUs, TOHUMAET U YYHUTHIBACT HA MPAKTHKE
I'PaHUIIbl IPUMEHUMOCTH [OJIyYaeMbIX PEeLIeHUN

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
IMK-1 CniocobeH cTaBuTh, HOPMANTU30BbIBATh M |MAaTEMAaTHYECKHE MOJEIN IS ONHCAHHSA  HM3y4aeMBIX
pelars 3a/1a41, B TOM YUCJIe pa3padarTbiBarh U |ABICHUN U IIPOLIECCOB, OLICHUBATH KA9€CTBO Pa3paOOTaHHOM
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH MOJENN

U3y4aeMbIX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynwrare uzydenus quciuiuimabl « KuHeTHdeckne sBIeHUS B KPUCTAILIAX) O0YYaIOITHIICS TOJKEH:

3HATh:
[]  MecTo W poJib OOIIMX BOIPOCOB HAYKH B HAyYHBIX HCCIICIOBAHUSAX B OOJIACTH HCCIEIOBAHHS
KUHETHYECKUX SIBIICHUI B KpUCTAILIAX;
[l coBpeMeHHbIE MPOOIEMBI (PU3UKH, XUMHH, MAaTEMaTHKH;
[l TeoperHyeckue MoAeNu (yHIAMEHTAIBHBIX MPOIECCOB M SBICHUN B (DU3UKE M €€ MPUIOKECHHSIX
NPUMEHUTEIBHO K UCCIICIOBAaHMSIM KHHETUIECKUX SIBICHHUI B KPUCTAIIIAX;
[l IPUHLKUITBI CAMMETPUH U 3aKOHBI COXPAHECHUS,

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,

MOCTaHOBKY MPOOJIeM (PU3UKO-XMMHUYECKOTO MOJICITHPOBAHUSI;

0 B3aUMOCBS35X U (PyHJaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HAyK.

[

yMeTh:
[l 3¢ deKTUBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAyKH: TIOHATHS, CYXKICHHS,
YMO3aKJIIO4YEHNs, 3aKOHBI;
[J mpeacraBuTh NaHOpaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTE€CTBO3HAHUS;
[J  abcTparupoBarhCsi OT HECYIIECTBEHHBIX BIMSHUNA NP MOACITUPOBAHUU PEaJbHBIX (DHU3MYECKUX
CUTYaLUiI;
[l mIaHMpOBAaTh ONTHUMAJIBHOE IPOBEACHHUE HKCIIEPUMEHTA.

BJIaJeTh:



O TUTAHUPOBAaHUEM, TIOCTAHOBKOM W 00pabOTKOW pe3ynbratoB (U3WYECKOTO DKCIIEPUMEHTa
MPUMEHUTEIBHO K UCCIICIOBAHNIO KHHETHYECKHX SBJICHUI B KPHCTAIUIAX;

[J Hay4YHOU KapTUHOH MUpa;

[l MareMaTHYeCKUM MOJICITHPOBAHHEM (PU3HYCCKHX 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 MeETaliaX: CKUH-3((EKT, TEIMKOHBI W MarHUTOIUIa3MEHHBIC
KoJie0aHus.

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

[MpomexxyTouHass —arrectanmuss 1O jauciuiuinHe «KuHeTHYeckwe SBICHHS B KpUCTaIax»
OCyIIEeCTBIsSIETCS B (hOpMe IK3aMeHa. DK3aMeH IPOBOIUTCS B YCTHOU opme.

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

1. Mmuorouactuunoe ypaBuenue lllpenunrepa ans kpucramna. [Tpubnmkenue bopra-OnnenreiiMepa.
OnHOo37eKTpOHHOE IPUOIIKEHNE. YpaBHeHHE XapTpu U ypaBHeHue Xaptpu-Doka.

2. 3ounwii cmektp. Ksasummmynbc, 30oHa bpummosna. Teopema brioxa. 3akoH aucnepcuu u
addexTHBHAs Macca.

3. Metonbl pacueToB 30HHOTO CIIEKTpa METO/I TICEBAONOTeHIInaNa, k-p — Metoa. Tenzop addexkruBHOM
MAacchbl, pojib CHMMETPUYHBIX TOUEK B 30He bpuiosHa.

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

5. Omneparopbl KOOpAMHAaTBI M CKOPOCTH MJIsi SJIEKTPOHOB B KpHUCTauie. 3aKOH HW3MEHEHUS
KBa3UMMITyJIbCa.

6. Meron >ddexTrBHON Macchl. «VckpuBiIeHHE» 30H BO BHEIIHEM Tone. JIMHaMuka dIEKTpoHa B
cllydae OHOPOJHOIO JIEKTpUUecKoro noJjs. Penienue 3agaun o BOOOpoAONOA00HOH IPUMECH.

7. Ksasuuactuupl. OmnpeneneHue, BBEJCHME KBa3sHMYacCTHIl HAa IpuUMepe uieaibHoro depmu-rasa.
IToBepxHocte ®epmu. IlomHoe umcino cocrtosHuid B 30He bpummtosHa. dyHkumuu pacrpenencHus
KBa3M4YacCTHIl ¥ YACTUL, XUMIIOTECHIIMAJ. DJIEKTPOHBI U JBIPKH B I10JYTIPOBOHUKAX.

8. Monens ®epmu-raza. IlmotHocTs cocrosHui, ocobenHoctu Ban-XoBa. DddexrnBHas macca
IUIOTHOCTH cocTostHuil. VHTerpansl 3ommepdenbaa. TemneparypHas 3aBUCHMOCTb XMMIIOTEHIMANIA,
TEeMIEepaTypa BEIPOKACHUS. DIEKTPOHHAS TETIOEMKOCTb.

9. KBasuuactuupl B wuaeanbHoM bosze-raze. OyHKIUM pacnpeAesieHHs M XUMIIOTCHLHAI.
bose-xonneHcanus. Temneparypa KOHIEHCALAH.

10. Konebanus kpucTauIMIecKol pemeTky. JJnHaMuueckue ypaBHEHUs, CBOWCTBA CUIIOBOW (PYHKITHH.
3akoH gucnepcuu. AKyCTUYECKHE U ONTHYECKHUE KOIeOaHHs.

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



12. JIBukeHUE NIEKTPOHOB B KPUCTAJIJIE BO BHEIIHEM MarHUTHOM Iose. TpaeKTOpUU U LIUKJIOTPOHHAs
Macca.

13. KBa3ukiiaccuueckoe KBAaHTOBAaHUE JIBMXKCHHS B MarHUTHOM mose. YpoBHU Jlannay. IlnotHOCTB
CcOCTOSIHUI. Posb skcTpeManbHbIX ceueHni nopepxHoctu @epmu. LHununap Jlanaay.

14. KBaHTOBBIC OCIIWIUISAIIMOHHEIC siBIeHUS. DQdekTsl ae ['aaza-Ban Anbdena u lllyonukosa-yne ["aaza.
[Teprox KBaHTOBBIX OCHHJULALHMHA 1O OOpaTHOMY IMOJ0. J[BM)KEHHE XWUMIIOTEHIMajda B MarHUTHOM
none. CnuHOBoe pacimeruieHue. Awmauryga ociwnsiiuin.  Popmyna  Jludmmma-Koceuua,
temreparypa Juxria. Vcroiap3oBaHHe KBaHTOBBIX OCIHHJUIIIHOHHBIX 3(QQEKTOB Ui HCCIEIOBAHUS
MOBEPXHOCTH DepMH.

15. Mopens [lpynme: mpoBomuMocTh, 3¢dekT Xoiia, MarHUTOCONMPOTHBICHHE M IUKIOTPOHHBIH
PE30HAHC.

16. Kunernueckoe ypaBHeHue bonblimana. BbelpaxeHue sl TOKka W IMOTOKa 3HEpruu. Teopema
JinyBumns. [IpubnrkeHre BpeMEHM pejlakcaldd. Bpems penakcandu Jjsi OCHOBHBIX MEXaHH3MOB
paccesHUs B TBEPABIX TejlaX (MOHBI MPUMECH, KoieOaHUs PEIICTKY, BAKAHCHH W TOYEYHBIE JE(PEKTHI,
JIMCIIOKAIINH, TPAHUIIBI KPUCTAJUIUTOB, MEXKAIIEKTPOHHOE paccesHuE).

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

18. Pemienue kuHeTHYeCKOro ypaBHeHHs bonbliMaHa B BBIpOXKICHHOM ciiydae. [IpoBoguMocTb,
YaCTOTHAs 3aBUCHUMOCTb HPOBOIUMOCTH. /IBIKEHHME B MAarHMTHOM IMOJIE, TEH30P MPOBOAUMOCTH H
s dext Xomna. CpaBHeHHE ¢ Moaenbio dpyne.

19. Obmiee perieHne KMHETHYECKOTO ypaBHEHUS bonbliMana B MpUOMMKEHUN BPEMEHHU pellaKCallHu.
[Ipononeusie u momnepeunsie 3hdexrel. Kunernueckue xodpduumentsl. Ciyyan H30TPOIHOW H
aHM30TpONHOH 3¢ PeKkTHBHOI Macchl.

20. Pacuer mpoBOAMMOCTH C TIOMOINBIO KWHETHYECKOTo ypaBHeHUs bombimana. Temmeparyphas
3aBHCHUMOCTD JIpeiipoBOil MOABMKHOCTU B Cllyyae paccesHUs Ha aKyCTHYEeCKHX (POHOHAX M HMOHaX
npumecu. Ciy4aii MHOTOMOIMHHONW M303HEPTeTHYECKOH MOBEPXHOCTU. TpaHcnopTHas dpQeKTHBHAS
Macca. Ciyyail HecKOJIbKUX TpYII HocuTeneH 3apsana. CpaBHeHue ¢ Moaeibio pyze.

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

1. Mmuorouactuunoe ypaBuenue Llpenunrepa ans kpuctamia. [Ipubnmwkenue bopua-Onnenreiimepa.
OHOZEKTPOHHOE PUOITHIKEHHE.

2. Kunernueckoe ypaBHeHue bombpliMana. BeipaxeHue s TOka W TIOTOKa JHEpPruu. leopema
JlnyBumns. [Ipubnuxenue BpeMeHu penakcanuu. PerieHne KMHETHYeCKoro ypaBHeHHs bonbiMmana B
BBIPOXKAEHHOM ciydae. [IpoBogumocTh, 4dacTOTHas 3aBUCUMOCTh IpOBOAMMOCTH. CpaBHEHHE 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  TIlomy4eHbl OTBETHI Ha TPH BOMPOCAa B 3K3aMEHALIMOHHOM OWJIETE, €CTh OTHAENbHBIC
3aMevyaHusl.

8 IlomyueHBI OTBETHI Ha TPU BOIIPOCA B IK3aMEHAIMOHHOM OWIIETE, €CTh CYIICCTBEHHBIC
3aMeyaHus ¥ (MIK) OIIMOKH B BBIYMCIICHUSX.

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

6 [MonmyueHsl OTBETHI Ha JiBa BOMNpPOCA B DK3aMCHAIIMOHHOM OWIIETE, €CTh OTACIbHBIC
3aMeYaHus

5 TlomydeHBI OTBETHI Ha JBa BOIPOCA B IK3aMEHAIMOHHOM OWIIETE, €CTh CYIICCTBECHHBIC
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 TIpaBuibHBIE OTBETHI Ha BONPOCH! 3K3aMEHALIMOHHOTO OHMJIETa OTCYTCTBYIOT, CTYJCHT HE
MOXeT 0OBSICHUTH CMBICII 33JJaHHBIX BOIIPOCOB.

[Ipumeuanue:

OLIEHKA «OTJINYHO (10)» BBICTaBJISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

OLCHKa «XOpouio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHall, rpaMOTHO H II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OJOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

OLICHKA «YIOBJIETBOPUTENBbHO (4)» BBICTABISETCS CTYACHTY, IIOKa3aBIleMy (pparMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIE0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZIcET OCHOBHBIMHU pasefaMyd y4deOHOW NporpamMmbl, HEOOXOIUMBIMH [UIS JajJbHEUIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3sily B CTAHAAPTHOM CUTYallUH;

OLICHKA «HEYIOBJIETBOPUTEILHO (2)» BBICTABISICTCA CTYIEHTY, KOTOPBHI HE 3HAeT OOJbIled YacTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHHM YCTHOTO 3K3aMeHa oOydarolieMycsl mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noarotoBky. Ompoc oOydarorierocst mo OWieTy Ha YCTHOM SK3aMEHE HE JIOJDKEH INPEBBIIATh OJHOTO
aCTPOHOMMYECKOTO Yaca.

Bo Bpems mpoBeneHus 3Kk3aMeHa 0oOydaroluecs MOTYT I0Jb30BaThCsl MPOrPaMMOM JUCLUIUIMHEL, a
TaKKe CIIPaBOYHON JIUTEpPaTypOo, KOHCIIEKTOM JIEKIIUN U MEPCOHAIBHBIMU KOMIIBIOTEPAMH.



