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AHHOTANMA
Ilenb kypca - OCBOEHHE CTYACHTaMH (YHJAaMEHTAIGHBIX 3HAHUW B 00JAaCTH TOMOJIOTMYECKHUX CBOWCTB
CBEPXIIPOBOMSIINAX  CHCTEM, (YHIAMEHTANBHBIX  A((EKTOB, TPOSBISIONIMXCI B  COBPEMEHHBIX
CBEPXIIPOBOSIINX CHCTEMAX.

1. lean u 3apa4n

Henp AucoMnInHBI
OcBoeHue crygeHTamMu (pyHIAMEHTaNbHBIX 3HAHWA B OOJNIACTH  TOMOJOTMYECKUX CBOMCTB
CBEpPXIIPOBOMAIINX CHUCTEM, (YHIAMEHTAIBHBIX 3((PEKTOB, TPOSBIAIOMINXCS B COBPEMEHHBIX
CBEPXITPOBOASIINX CHCTEMAX.

3agaum AUCUMIIUHBI
»  ®opmupoBanue 0a30BBIX 3HAHUN B 00JaCTH KBaHTOBOH (PM3UKM TOMOJOTHYECKH HETPHUBHUAIBHBIX
CHCTeM KaK JUCLHUIUIMHBI, MHTETpUpyomei obmedn3ndyeckyro 1 0OIIEeTEOPETHUECKYIO MOATOTOBKY
¢u3nKoB M o0ecreuynBaloUlel TEXHOJIOTMYECKHE OCHOBBI COBPEMEHHBIX HMHHOBAaLMOHHBIX cdep
NEeSITEIbHOCTY;
* IIOHMMAaHUE KJIIOYEBHIX (PU3NYECKUX SKCHEPUMEHTOB U TEOPETUUECKUX PE3YNIBTaTOB, JICKAIIHUX B
OCHOBE IPOSABIIEHUS TOIOJOTHYECKUX CBOMCTB CBEPXIPOBOJAIINX CUCTEM;
. (hopMHpOBaHKE MOAXOAOB K BBHIMOJHEHHIO CTYACHTaMH HCCIICAOBAaHUA B OOJIACTH CBOWCTB
COBPEMEHHBIX TOIOJIOTHYECKH HETPUBUAIBHBIX CBEPXIIPOBOIIIMX CHUCTEM B PaMKax BbIITYCKHBIX
pabor Ha cTemeHb Maructpa, (QopMupoBaHHMEe Oa30BbIX 3HAHMH W YMEHMHA sl AalbHEHIINX
UCCIIEJOBAaHUN B PaMKaX BBIITYCKHbBIX KBAJIM(HKALMOHHBIX PaOOT.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U

CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CaMOOILICHKH

CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3ynbraraMmu

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HaHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CrocoOeH 0000miaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yNabTaThl HAy4YHBIX HCCIEIOBAaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npoecCHOHaTBHON e TEBHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBPHOCTH U MX MPAKTHYECKYIO 3HAYMMOCTh

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI Pe3yJIbTaTOB HAy4YHOW JAEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHuns

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUN HOBBIX 3a]ay, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-5 CriocoOeH 1 roTOB K MOBBIIIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcss K TOIXYYEHUIO HOBBIX 3HAHHM,

IpoQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITENLHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4yHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

1. CoBpemeHHbIe PoOIEMbI (PU3NKN KOHACHCUPOBAHHOTO COCTOSHUSL.

2. Hogeiimme oTKpbITHS B PHU3HKE, B T.4. B KBAHTOBOH (PU3UKE TBEPIOTO Tea.

3. O B3auMOCBS35X U (hyHAAMEHTAIbHOM €IMHCTBE €CTECTBEHHbIX HAYK.

4. Teopernueckue mMoneiu GyHIaMEHTAJIbHBIX MPOLECCOB U SBICHUHA B (PM3MKE KOHACHCUPOBAHHOTO

COCTOAHUSA.

5. IIpyHIMIIBI CAMMETPHHN W 3aKOHBI COXPAaHEHUS.
6. OCHOBHBIE MPUHIHIIEI YHKIIHOHUPOBAHUS YCTPONCTB HAHONICKTPOHUKHU U CIIMHTPOHUKHU.
7. Hayunsle 3agaun, HaJ KOTOPBIMH paloTalOT B JabopaTopusx - HapTHepax oOpa3oBaTEIbHOM

[IPOrpaMMBl.

8. TexHuky 06€30MaCHOCTH M NpaBuiia pabOThl B HU3KOTEMIIEPATyPHBIX (PU3NUECKUX HKCIEPUMEHTAX U
B 9KCIIEPUMEHTAX C CUJIbHBIMU MarHUTHBIMU I1OJIIMU.

YMETb:

1. D¢ddexTrBHO MUCTIONB30BATh HA MPAKTUKE TEOPETUUECKHE 3HAHUS: TOHITHS, PE3yIbTaThl, THIIOTE3bI,

3aKOHBI.

2. IlpencraBuTh MaHOpaMy YHUBEpCAIbHBIX METOIOB M 3aKOHOB COBPEMEHHOIH KBAaHTOBOH (H3UKH
COBPEMEHHBIX CBEPXIPOBOAAIINX 1 TOMOJIOTHYECKH HETPUBHAIBHBIX CUCTEM.
3. AGcTparupoBaTbCsi OT HECYIIECTBEHHBIX (DAaKTOPOB MPH MOJCIUPOBAHUM peaybHBIX (PU3NUECKUX

MPOIIECCOB U SIBJIICHUM.

4. Jlenarb 4MCICHHBIE OIICHKHM MacIiTada 0KuaaeMbix 3hHeKToB.
5. [InaHnpoBaTh ONTUMAIILHOE MTPOBEICHHE SKCIIEPUMEHTOB JUTS PELICHUS TOCTABICHHBIX 3a/1a4.

BJIAJIETh:




1. TeopeTHyecKMMH OCHOBAMH AKCIIEPUMEHTAJIBHBIX METOOB IPOBEACHUS M3MEpEHUH B oOmactu
KBaHTOBOH ()M3MKH COBPEMEHHBIX CBEPXIPOBOAALIMX WU TOMOJOTWYCCKH HETPUBUAIBHBIX CHUCTEM C
UCII0JIb30BaHUEM TPAHCIIOPTHBIX, TYHHEJIbHBIX, TEPMOJUHAMUYECKUX U PE30HAHCHBIX METOIOB.

2. HNudopmanneit 0 COBpEMEHHOM COCTOSIHUM UCCIIEIOBAaHUN B 00JIACTH KBAHTOBOM (PU3UKU TBEPIOTO
Tena.

3. TeopeTnueckuMu MOAENSMH  (yHAaMEHTAJIBHBIX TPOLECCOB M SIBIEHUH B  (QU3MKe
KOHJICHCUPOBAaHHOTO COCTOSHUS

4. Merogamu aHaJIn3a U 00OPaOOTKHU SKCIIEPUMEHTAIIBHBIX TAHHBIX.

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

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTh Camocr.
pabora
1 Beenenne u  0030op. UYro  Takoe 3 3
TOIIOJIOTHSI.
) OCHOBHBIE MaTeMaTH4YEeCKHE TIOHATHUS 3 3
(mpomomxenue).
3 JIMpaKoBCKHE CUCTEMBI. 3 3
4 I'paden (mpomomxenue). 3 3
5 Tononornveckne AUIIEKTPHUKH. 3 3
6 Tomonornueckue JIMIIEKTPUKA 3 3
(mponmomxenue).
DNEeKTPOH-AIEKTPOHHOE
7 BsaHMoz[efICTBHe, BOJIHBI CITMHOBOW U 3 3
3apsI0OBOM  MJIOTHOCTH,  HapaMeTpsl
HOpsIIKA.
] Tomonornueckas KJIacCUpUKALUSL 3 3
rapameTpoB Nopsaka (TIPOIOIKEHHE).
9 Tomnosnoruveckast CBEpXIPOBOAUMOCTb. 3 3
10 Tomonornyeckass  CBEpXIPOBOANMOCTh 3 3
(mpomomxkenue).
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. Beenenue u 0630p. UTo Takoe TOMOJOTHS.

OcHOBHBIC TMOHSTHS. 3a4eM OHAa HykHa B ¢usnke. Yto ™Mbl Oymem wu3ydars. OCHOBHBIE
MaTeMaTHYECKHE TOHITHUS, C KOTOPBIMH MBI OyneM UMeTh 1eno. AQQuHHBIE nmpeoOpa3oBaHUS U
Tormosiornieckue naBapuanTsl. Paza beppu u addext Aponosa-boma.

2. OCHOBHBIC MaTeMaTHYeCKUe TOHATHSI (IIPOIOTKEHUE).




Kpususzna beppu (Berry curvature and Berry connection). Yncna Uepna. Oneparopsl CHMMETPHH B
KBaHTOBOH MexaHUKe. « TOmonornyeckue» KBaHTOBBIC YUCIA U «TOMOJIOTHYECKUE» TOKU. CIIMHOBBIE
U IICEBJIO-CIIMHOBBIE oreparopsl U TOKU. [IoHATHE TONOJIOrMuYecKod 3aIMIIEHHOCTH B KBAHTOBOM
MexaHuke. Tornonorndeckue 3pPeKTs B ONTHKE: aHAIOTHS KBAHTOBOH MEXaHUKU M ONTHKH.

3. IupakoBCKUE CUCTEMBI.

[Tpyu4mHBI, IO KOTOPHIM BO3HUKAET AUPAKOBCKUI CIIEKTP B KpUCTAJUIAX: CHeNU(pUUSCKasi CHMMETPHS
pEIIeTKH, CHUIIbHOE CNMH-OpOWTaNbHOE B3amMojneicTBue. Spin-momentum locking. KanroBanue
Jlangay v KBaHTOBBIE OCHIJUIALUH B TUPAKOBCKUX CHCTEMAaX: OTIMYHE OT «OOBIYHBIX)» DJIEKTPOHHBIX
cucreM. ['paden. Kpucranmuieckas crpykrypa. Konyca Jlupaka. KupansHoCTb.

4. I'pacden (mpomomxeHue).

OnHOCIIOWHBIN 1 NBYXcloWHBINH rpadeH (cTpykrypsl Tunia AB, AA, ckpydeHHbIH). KupanbHOCTD 1
NONVHHBIA wHAeKc. OcoOeHHOCTH KBaHTOBaHWs Jlanmay u kBaHTOBOrOo »(dekra Xomma B
OJTHOCJIOWHOM TpadeHe U AByXciIoiHOM rpadene. Hapymenus cumMeTpun B TpadeHe M BO3MOXKHBIC
napameTphl MOpsiIKa.

BeiineBckue u AupakoBCKUE MoryMeTasuisl (semi-metals). OCHOBHBIEC IOHSTHS M CBOMCTBA.
5. Tonoa0ru4ecKue TUINEKTPUKH.

AHazorus ¢ KBaHTOBBIM 3(dexToM Xomta. CylecTBYIOIUE B HACTOAIIEE BPEMS TOIOJIOTUYECKHUE
nanekTpuku. Ux  crpykrypa. CuibHOE cnuH-OpOMTaNbHOE B3awMojeicTBre. [loBepXHOCTHBIC
COCTOSSHUSI W UX TONOJOTMYECKas 3alUIIEHHOCTh: 4YEM IIOBEPXHOCTHBIE COCTOSHHS B
TOIOJIOTMYECKUX JUAIEKTPUKAX OTIIMYAIOTCS OT OOBIYHBIX TAMMOBCKHX IOBEPXHOCTHBIX COCTOSIHUI.
DJNEeKTPOHHBIE COCTOSIHUSL B 00bEME TOTIOIOTUYECKUX JUIITEKTPUKOB.

6. Tonooru4eckue AMINEKTPUKH (IIPOJODKEHIE).

OcHOBHBIE CBOWMCTBAa TOIOJOIMYECKUX JU3JIeKTpukoB. KBanToBaHue Jlannay M KBaHTOBbIE
OCIUIIAMM B CWIBHBIX MAarHUTHBIX TOJSAX. AHOMalbHBIE MPOJOJBHOE W  IONEPEYHOE
MarHuToconportusicHrue. KBantoBwlii crinH-Xomt a3 dekt. [ uranTckue CuHOBBIE TOKH.

7. DNEeKTPOH-3JIEKTPOHHOE B3aMMOAEHCTBHE, BOJHBI CIIMHOBOM U 3apA/I0BOM INIOTHOCTH, ITapaMeTphl
opAJIKa.

Tomonornueckast knaccupukanus nmapamerpos nopsaka. [lpumepst: rpaden, apyxcnoitaslii (AB, AA
U CKpY4EHHBII) rpadeH, TOMoJI0rn4eckue IudIeKTpuku. HeMaTnaHOCTS.

8. Tonosnoruueckas KiaccupuKaIys napaMeTpoB Nopsiaka (TIPoJOIKEHIE).

«OK30THYECKHE» CUMMETPUHU B OJHOCIONHOM U JByxcioiiHOM (AB, AA u ckpyueHHOM) rpadene.
Tomonornveckue Gpa3oBbie MEPEXOIbI.

[onymeramnst (half-metal).
9. Tononoruueckas CBEpXIpPOBOAUMOCTb.

CummeTpun mapamerpa mopsaka (S, d, p). MHOTOKOMIIOHEHTHBIE TapameTpsl Topsiaka. [re
HaOJIOAeTCsl TOMOJIOTHYECKAsi CBEPXIPOBOAUMOCTh. CBEpXIpPOBOIUMOCTh, BO3HHKAIONIAs W3-3a
sddekTa OAM30CTH HA TOBEPXHOCTH TOIMOJIOTHYECKOTO JUAJIEKTpUKa. CBEpXIPOBOIUMOCTh B
Marepualie C CHWIBHBIM CIUH-OPOUTAILHBIM B3aMMOJICHCTBHEM, CBEPXIIPOBOJHUMOCTh B 00BEME
JONMPOBAHHOTO  TOMNOJIOTMYECKOTO  JUIeKTpuka.  Hemarnueckas — CBEpXIPOBOANMOCTb.
CBepXnpoBOAMMOCTE B rpad)eHe, B TOM YHCIIE B CKPYYCHHOM JIBYXCIIOHHOM Tpadene.

10. Tomonoruueckasi CBEpXIpoOBOUMOCTH (IIPOJOTKEHNUE).



depmrion Maiiopanbl B Teopud TOJS B (U3HKE KOHJCHCHPOBAHHOTO COCTOSHUS. TOTONOTUYECKU
3alUILIEeHHbIC KBaHTOBbIE BBIYMCICHHUS M ¢Gepmuon Maiiopansl. Monens Kuraea. Bosmoxnbie
¢usnueckne peanuszanuu  (pepmMuona  MalioHpaHBl B TBEpAOM  TeJIe:  TOMOJIOTHYECKHE
CBEPXITPOBOAHMKHU ¥ HAHOIPOBOJIOKH, MATHUTHBIE LIETTOYKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

KommeroTep, mpoekTop, 10cKa.
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XKypHaJbL: http://scitation.aip.org/, http://www.sciencemag.org/, 31eKTpOHHbIE KOHCIIEKTHI JIEKLIUH.
M. J. Rave, Quantum interference interpreted classically through application of Berry’s phase?
arXiv:0806.3970v1 [quant-ph] 24 Jun 2008 nnm
http://www.timeorigin21.narod.ru/rus_translation/Closed_loops.pdf

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

CTyneHT, M3y4arouuii IUCHUIUIMHY, JOJDKEH C OIHOW CTOPOHBI, OBJIAJECTh OOLIMM ITOHATUHHBIM
anmnaparoM, a ¢ APyroi CTOPOHBI, JOJKEH HAYYUThCS IIPUMEHSATH TEOPETUUECKHE 3HAHUS Ha IIPAKTHKE.
B pesynbrare u3ydeHus: AUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC ONPEACICHHS IMCLMILUINHEL,
YMEThb IPUMEHSTh TTOJTyYSHHBIC 3HAHUS JUTS PEIICHUS Pa3INYHBIX 3a7ad.

VYenemrHoe  OCBOeHHME Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paboThl  CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNbHAs padoTa BKIIFOYAET B ceOsl:



— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB HA BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

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

— IpU HEOOXOAMMOCTH MOATOTOBKY K JIEKLHSIM, KOJJIOKBHYMaM, SK3aMeHY.

[loka3zarenem BianeHUs MaTepUAIOM CIYXHT yMEHHE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
MPUMEHATH 3HaHUS Ha NIPAKTUKE CTYJCHTY HEOOXOANMO pelaTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



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 QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP
Kypc: 1
kBaTuuKkanus: MarucTp

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

PaszpatGoTunk: AL PaxmaHOB, A-p (u3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
uTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaTeIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O

[MIK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA




KOJUICKTUBA OPraHU30BbIBATH U POBOJIUTh I1K-2.2 CnocobeH mNpoBOAWUTH ampoOaluio pe3ylbTaToB
HAy4YHbIC UCCIICAOBAHUA U UX aHp06aLII/IIO HayIJHo—Hccnez[OBaTenLCKOﬁ pa60TBI OCPECTBOM
MyOIMKAIUK HAYYHBIX CTATeH U y4yacTHs B KOH(EPEHIUIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare wu3ydeHus aucuuiuiMHbl <« Tomonmormyeckne d(QexkTsl M HOBas CBEPXIPOBOAUMOCTH
00yJaromuiics JOKeH:

3HATb:

1. CoBpemennsle npodaemMbl GU3NKKA KOHACHCUPOBAHHOTO COCTOSHHUS.
2. Hogeiitme oTKpBITHS B PHU3KKE, B T.4. B KBAHTOBOH (PM3UKE TBEPJIOTO Tela.
3. O B3auMOCBA34X U (PyHIAMEHTAJILHOM €JUHCTBE ECTECTBEHHBIX HAyK.
4. Teopernyeckue Monenu (GpyHIaMEHTAIbHBIX MPOLECCOB U SBICHUN B (pU3MKE KOHIEHCUPOBAHHOIO
COCTOSHUS.
5. IlpvHUIMIBI CHMMETPUM U 3aKOHBI COXPaHEHUS.
6. OcHOBHbBIE IPUHIMIIBI (PYHKIIMOHUPOBAHUS YCTPOUCTB HAHODICKTPOHUKH U CIIMHTPOHHUKH.
7. Hayunble 3agauu, HaJ KOTOPHIMH pPabOTalOT B NabopaTopusx - HapTHepax oOpa3oBaTEIbHOM
MPOrpamMMmBl.
8. TexHuky 06€301MacHOCTH U MpaBMIa PabOTHI B HU3KOTEMIIEPATYPHBIX (PU3MYECKHX IKCIICPUMEHTAX U
B OKCTIIEPUMEHTAX C CUJIbHBIMA MarHUTHBIMH TIOJISIMU.
yMeTh:
1. D¢ deKTHBHO UCTIONB30BATH HA MPAKTHKE TEOPETUUECKUE 3HAHMS: TIOHSATHS, PE3yJbTaThl, THIIOTE3HI,
3aKOHBI.
2. llpeacraBuTh MaHOpaMy YHHBEPCAIbHBIX METOJOB M 3aKOHOB COBPEMEHHOM KBAHTOBOW (pHU3HMKH
COBPEMEHHBIX CBEPXIIPOBOASALINX U TONOJOTMYECKH HETPUBUAIbHBIX CUCTEM.
3. AOcCTparupoBarhCsi OT HECYLIECTBEHHBIX ()aKTOPOB MPH MOACIHUPOBAHHUU PEabHBIX (PU3NUECKHX
MPOLIECCOB U SIBJICHUM.
4. Jlenath YMCICHHbIE OLICHKH MacIuTada 0KuaaeMbix 3h(HeKToB.
5. IlanupoBarhk ONTUMAJIBHOE [IPOBEIEHUE SKCIIEPUMEHTOB JUJIsl PEIIEHUs I0CTaBJICHHBIX 3a/1au.
BJIaJeTh:
1. TeopeTHyecKMMH OCHOBAMH AKCIIEPUMEHTAJIBHBIX METOIOB IPOBEACHUS H3MEpEHUH B oOimacTu
KBaHTOBOH ()M3MKH COBPEMEHHBIX CBEPXIPOBOAALIMX MU TOMOJOTHYCCKH HETPUBUAIBHBIX CHUCTEM C
UCIIO0JIb30BaHUEM TPAHCIIOPTHBIX, TYHHEJIbHBIX, TEPMOJUHAMUYECKUX U PE30HAHCHBIX METOIOB.
2. Nudopmanneit 0 COBpEMEHHOM COCTOSIHUM UCCIIEIOBAaHUN B 00JIACTH KBAaHTOBOM (PU3UKU TBEPIOTO
Tena.
3. TeopernueckuMu MOAENSAMH  (yHAaMEHTAJIBHBIX TPOLECCOB M  SIBIEHHMH B  (Qu3MKe
KOHJICHCUPOBAaHHOTO COCTOSHUS
4. Merogamu aHaJIn3a U 00PaOOTKHU SKCIIEPUMEHTAIIBHBIX TAHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He npexycmorpeHo.

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

ITepeueHb KOHTPOIBHBIX BOIIPOCOB:

1. Addunnbie mnpeobpazoBaHuss u Tomosornueckue uHBapuaHThl. Daza beppu u sddekr
Aponosa-boma

2. Omneparopsl CUMMETPUH B KBaHTOBOH MexaHuke. «Tormojorudeckue» KBAaHTOBBIE YHCIA H
«TOTMOJOTHYeCKHey TOKH. CIIMHOBBIE M IICEBIO-CITMHOBBIE ONIepaTopbl U ToKH [IpoBOAMMOCTE Cy:KeHHI
B JIBYMEPHOU CUCTEME.

3. Konyca /lupaka. KupaibHocTs

4. BeiineBckre U TUPAKOBCKHE MOTyMeTalbl (semi-metals). OCHOBHbBIE MMOHATHS U CBOKCTBA.

5. CunbHOe criMH-OpOHTaNbHOE B3auMojieiicTBUe. [IOBEpXHOCTHBIE COCTOSIHUSI M MIX TOIIOJIOTMYECKast
3aIIMIIEHHOCTh: YeM IOBEPXHOCTHBIE COCTOSIHHS B TOINOJOTMYECKHX TUANEKTPUKAX OTINYAIOTCA OT
OOBIYHBIX TAMMOBCKHX ITOBEPXHOCTHBIX COCTOSTHHH.



6. AHOMabHbIE IPOJOIBHOE U MONIEPEYHOE MarHUTOCONpOTHBICHNE. KBaHTOBBIN crinH- X0 3¢ dexT
7. DNeKTpOH-3NIEKTPOHHOE B3aUMOJECHCTBHUE, BOJHBI CIIMHOBOM M 3apsA/I0BOM IJIOTHOCTH, MapaMeTphl

nopsiaKa
8. Tomomnorunyeckue (Gpa3oBbie MEPEXOIBI.

9. MHOTOKOMIIOHEHTHBIE ~ MapaMeTpbl  mopsaka. Inme  HabmomaeTcst  TONMOJOTHMYECKas
CBEPXIIPOBOAUMOCTh

10. Tononornyecku 3alriIeHHbIC KBAHTOBEIE BEIUMCIICHUS U (pepmuoH Matiopansl. Mogens Kuraesa.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. Addunnbie npeoOpasoBaHusi W Tomojoruveckne wHBapuaHTel. Paza beppu wu sddekr
Aponosa-boma.

2. OnHOCONHBIN 1 MBYXCIOHHBIN Tpaden (cTpykryphl Tunia AB, AA, ckpyueHHbIl). KupansHoCcTh 1
noNMHHBIA nHIeKc. OcobeHHOCTH KBaHTOBaHUs Jlannay u kBanToBOro 3(pdexra Xomra B OAHOCIONHOM
rpadeHe u AByXCIOHHOM rpadeHe.

buner 2.

1. Omeparopsl CHUMMETPHUM B KBaHTOBOH MexaHHKe. «Tomojormueckue» KBAaHTOBBIE 4YHCIA U
«roroyiornyeckre» Toku. CIIMHOBBIE U IICEBJIO-CIIMHOBbIE OlepaTopbl ¥ ToKU IIpoBoauMocTs cyxeHuit
B IBYMEPHOH CHUCTEME.

2. Tononornyecky 3aluIIeHABIE KBAHTOBBIC BEIUKCIeHUS 1 pepmuod Maiiopansl. Monens Kutaena.

Kputepun onennBanus

Onenka ommyHO 10 OamioB - BBICTaBISCTCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
HNPUMEHATh X Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmMYHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HA IMPAKTHUKE, HO OOITYCKACT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHATh MOJyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTENbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynOBIETBOPUTEIbHO 3 Oama - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaroulemMy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JyUYCHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIETBOPUTENHHO 2 Oajuia - BHICTABIAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.



OreHka HEYIOBIETBOPUTEIBHO | 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX OHATHH TUCHUIUIMHBI H BOOOIIE HE UMEET HAaBBIKOB PEIICHUS TUIIOBBIX MPAKTHYECKIX

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITIpomexxytounas  arrectauuss 1o  gucuumumHe  «Tomomormueckue  3¢p¢pexTsl W HOBas
CBEPXIPOBOANMOCTBY» OCYLIECTBIsIETCSI B OpME YCTHOTO dK3aMeHa. [IpreM sx3amMeHa mpoBOAUTCS 110
ouneram. B xaxxiom Omiiere mpezacraBieHo aABa Bornpoca. OOydaromemycs npenocrasisercss 30 MUHYT
Ha MoAroToBKy. Onpoc o0ydaronierocs He TOJHKEH NPEBHIIAaTh OJHOTO aCTPOHOMHUYECKOTO Yaca.



