degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: MHUKpOCKOTInYecKasi TeOPHsI CBEPXIIPOBOAUMOCTH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: M.C. Kanenkos, ka1, ¢pu3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl npodieM ¢usuku u actpodpusuku 04.06.2020



AHHOTANMA

B pamkax kypca qaeTcsl MpEeACTaBIEHUE O MUKPOCKOIMYECKON MPUPOAE SBICHUS CBEPXIpoBOoIMMOCTH. Ha
ocHoBe MojenbHOro ramuwibToHnaHa BKII mokaspiBaeTcs, Kak MOTYT OBITh IOJYYEHBI TEOPETHUYECKH
OCHOBHBIC CBOMCTBA CBEPXMNPOBOAALIETO cocTOsiHUS. OcoOblii aKIEHT B Kypce clellaH Ha pelieHue
IIPOCTPAHCTBEHHO-HEOHOPOAHBIX 3a7ad TEOPUM CBEPXIPOBOAMMOCTH. B pamMkax eauHOro nozaxoza
MOKa3bIBAETCSI, KAK MOTYT OBITh PEIlICH INPOKUHN KPYyT 3ajad.

1. leau u 3apauu

Meap AUCUMNIMHBI
* OCBOCHWE CTylACHTaMH (PyHIaMEHTAILHBIX 3HAHUN B 001acTH (PU3UKK CBEPXITPOBOANMOCTH;

*  H3y4YCHHE COBPEMEHHBIX METOIOB TEOPETHYECKOW (PM3MKM, MMEIOUIME NMPHIOKEHHS B 00JacTh
(U3MKH TBEPOTO TEa.

3agauu AU CHUIIHHBI

* (opmupoBaHue 0a30BBIX 3HAHWI B 00JIACTH (PU3UKH CBEPXIPOBOJMMOCTH Teja KaK AMCIUILIHHEL,
HWHTETPHUPYIOIeH 00MePU3NIECKYI0 U 00IIETEOPETHYECKYIO MOJITOTOBKY (PH3UKOB M 00ECTIeUHBaIOIEH
TEXHOJIOTUIECKNE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeILHOCTH;

* oOyd4eHHE CTYIEHTOB COBPEMEHHBIM TEOPETUYECKHUM IIOAXONAaM B ONHCAHUU CBEPXIPOBOASIINX
CTPYKTYD,

* (hopMHpOBaHME MOAXOIOB K BBHINOJHEHUIO UCCIEIOBAaHUN CTYJCHTaMH B 00JacTi (PU3MKU TBEPAOTO
TeJa B paMKax BBIITYCKHBIX Pa0OT Ha CTEIeHb MarucTpa (0akamaBpa).

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3yJIbTaTOB

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrnocoOGeH pemaTh TOCTaBICHHBIE 3a/1a4d B
(yHIaMEHTANbHBIX U IPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/Ibl UCCIIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPHUTENbHO-aHATUTHYECKOH 1
TEXHOJIOTUUECKON annaparype

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH [K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  TOHSATHSMU,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (HU3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
UCCIIeJOBAaHUS

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
noaxozsiee 000pyI0BaHHE, HHCTPYMEHTBI M |UCIIONB3YEMBIX ~TEOPETUYECKUX IOJAXOMOB M YMCHHUE
METO/IbI MCCIICIOBAHUI JUISl PELICHHS 32/1a4 B |OLCHUBATh TOYHOCTh NPUOJIMKCHHBIX — aHAIUTHYECKUX

n30paHHON MPEAMETHOM 00IacTi METOJ0B BBIUYMCIICHHH

[1K-4 CriocoGeH KpUTHYECKH OLIEHUBATh [1K-4.1 3Haer 4ncieHHbIE TOPSAKA BEIMYUH, XapaKTEPHBIX
IIPUMEHUMOCTD UCII0JIb3YEMbIX METOIUK U IUISL COOTBETCTBYIOILECH MpodeccnoHanbHON 001acTH
METOOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!



YMETB:

MECTO U POJIb OOIIMX BOPOCOB HAyKH B HAYYHBIX HCCIICIOBAHUSIX;

COBpPEMEHHBIE MTPOOTIeMbl PU3UKH, XUMHH, MATEMAaTHUKH;

TEOPETHYECKUE MOACTH (YHIaMEHTAIBHBIX MIPOIIECCOB U SIBJICHUH B (PU3UKE U €€ TPUIIOKECHUSIX;
NPUHLUITEI CAMMETPUH U 3aKOHBI COXPAHCHUS,

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMUS,

MMOCTaHOBKY MPOOIeM (PU3UKO-XUMHUYECKOTO MOJICITHPOBAHUSI;

0 B3aUMOCBS35X U (PyHJAMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HAyK.

3(1)(1)6KTI/IBHO HCTI0JIb30BAaTh HAa MPAKTUKEC TCOPCTUUYCCKUC KOMIIOHCHTBI HAYKHW: TIOHATUA, CYKACHU,

YMO3aKITFOUCHUS, 3aKOHBI;

MIPENCTAaBUTh [TAHOPAaMy YHHUBEPCAIbHBIX METOIOB U 32KOHOB COBPEMEHHOI'O €CTECTBO3HAHMUS;
abcTparupoBarhCsi OT HECYLIECTBEHHBIX BIMSHHUNA MPHU MOAEIMPOBAHMU PEAJbHBIX (U3MUECKUX

CUTyaIuil.

BJIAJIETh:

OCHOBHBIMU MATCMAaTHUYCCKUMHU, TCOPCTUYCCKUMU U ISKCICPUMCHTAJIbHBIMU (I)I/I3I/I‘leCKI/IMI/I

METO/IaMU  WCCIICZIOBAaHW Ha mMpodeccHOHaTbHOM ypOBHE, JOCTAaTOYHOM JUISL  JIalibHEHIIeH
crielnaIu3aly U NpoQpUiIn3animg;

HpaKTHKOﬁ HCCJICAOBAHNA U PCUICHHUS TCOPETUUCCKUX U IPUKIIAJHBIX 3a1a4,
MAaTeMaTu4CCKUM MOACIINPOBAHUCM (1)I/I3I/ILIGCKI/IX 3aaad.

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

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [Ipeobpazosanus boronrobosa. 5 2 10
2 TepMoauHaMUKa CBEPXITPOBOIHHKOB. 5 3 10
CBepXxmpoBOJsIINE  TE€TEPOCTPYKTYPHI.
3 5 2 10
AHzpeeBcKoe OTpaskeHue.
4 Merton TPUHOBCKUX (QYHKIUH B TEOpUU 5 3 10
CBEPXIPOBOANMOCTH.
5 Teopus 'muzbypra-Jlangay 5 2 10
6 Dddexr Jxozedcona. 5 3 10
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)

Cemecrtp: 8 (Becennuit)

1. IlpeobpaszoBanus boromoOoga.

OnektpoH-poHOHHOE B3aumoznelicteue. ®Penomen Kynepa. Tamunsronnan BKII. BonHoBas
¢ynkuus BKILIL. IlpeoOpasoBanue boromo6osa. Cnekrp Bo3Oyxnaenuii B mogenu BKIL. YpaBuenue
camocorniacoBanus. YpaBHenus boromto6osa - ae XKena.

2. TepmoarHAMHKA CBEPXIPOBOTHHUKOB.




TennoeMKoCTb, IUIOTHOCTh HOpPMAajbHOM KOMIOHEHTHI, caBur Haiita. Paznoxenue Jlannmay
CcBOOOIHOH SHEPTUU BOJIM3H KPUTHYECKOU TeMIIepaTyphl. Cka4ok TEILUIOEMKOCTH.
TepMognHaMUYECKOE KPUTHUECKOE TIOJIE.

3. CBepxnpoBOIAIIIE TETEPOCTPYKTYPhL. AHIPEEBCKOE OTPAKCHUE.

VYpaBHeHusi AHApeeBa. AHAPECBCKUE CBS3aHHBIE COCTOSHHUSI BOJM3M NOBEPXHOCTEW pasiena U B
neHTpe Buxpei. CBsA3aHHbIE aHAPEEBCKUE COCTOSIHUSA HA MAarHUTHOM IIPUMECH.

4. MetoJi TpUHOBCKUX (DYHKIIMI B TEOPHU CBEPXIPOBOJAUMOCTH.

VYpaBuenusi [oppkoBa. Dddext MeiicHepa. JlonmoHoBckue n IlunmapaoBckue CBEPXITPOBOTHHUKH.
JnarpamMMmHast TEXHUKA JUIS CBEPXIPBOAAIINX CHCTEM.

5. Teopus I'un3Oypra-Jlannay

Mukpockonndyeckuii BbiBoA (yHknuoHana [mn3Oypra-Jlanmay. CsepxmnpoBomnuku I m Il popa.
[Tapamaruutnsriit npenen. Coctosiuue FFLO.

6. Oddexr Jxozedcona.

Db ekt xozedcona B SIS u SNS crpykrypax. Metoa Matpuis! paccesausi. CekTp AHAPEEBCKUX
CBSI3aHHBIX COCTOSIHUI B 3TUX CTPYKTYpPaXx.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYyKOBasi CHCTEMa), MeJl, TPSIKa, JOCKa.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopetnueckas ¢pusuka [Teker] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yueod. mocodue s
ya-toB /JI. /1. Jlanmay, E. M. JIndmmu ; nox pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeotun. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.

2. Beenenwne B Teoputo HeoObruHOH cBepxmnpoBonumocty [Teker] / B. I1. Munees, K. B. CamoxuH ;
Mock. ¢u3.-trexs. uH-T (roc. yH-1) - M.M®TU,1998

3. BeenieHne B pU3UKy cBEepXIpOBOAHUKOB [ TekcT] : yueb. mocobue ans gus. crerl. By30B : gon. M-BoM
BbIclI. u cped. cuen. oopasoBanust CCCP / B. B. Illmunr .— M. : Hayka, 1982 .— 237 c. - bubnuorp.:
c. 230-232. - Ilpeam. ykas.: c. 233-235. - 10 500 ok3.

4. A.B. CBumzunckuil. [IpocTpaHcTBEHHO-HEOJHOPOIHBIE 33/1a4ul TEOPUHU CBEPXIIPOBOIUMOCTH.

JomnonHurensHas aureparypa

1. CeepxmpoBoguMocTh MeTamuioB u crutaBoB [ Tekcr)/I1. e XKen , mep. ¢ anrn. A. U. Pycunosa , -M.,
Mup, 1968

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Kypuans! o ¢pusuke TBepaoro tena (Puznka TBepaoro tena, KITD, [Tucema B XKITD, Physical
Review B u z1p.), noctymnHsle 4epe3 Internet Hay4HbIe 1 HAyYHO-TEXHUYECKUE KYPHAIIBI:
http://scitation.aip.org/, http://www.sciencemag.org/ 3IeKTpOHHbIE KOHCIIEKTHI JICKIIH, ydeOHbIC
nocoOusi 1 COOPHUKH 3aja4, pa3padOTaHHBIE VIS JAHHOTO Kypca.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

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

CryaeHT, W3ydalIuid AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OIpeNeTeHUs AUCIUILINHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K K3aMEHY.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



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 npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

PaszpatGoTunk: M.C. Kanenkos, kau/1. ¢pu3.-Mar. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHHUI U pa3paboToK

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOHN (pHU3HKH

IIOHATHUSAMMU,

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON PeAMETHOM 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKN BETUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YyJbTAaTC MU3YUYCHUA AUCHUIIINHBI <<MHKpOCKOHI/I‘leCKa$I TCOpHUA CBCPXIPOBOAUMOCTHU» 06y‘lafOH.IHI>iCH

JOJIKCH:

3HATb:

* MECTO H POJIb OOILIMX BOIPOCOB HAyKH B HAyYHBIX UCCIICIOBAHHMSX;

* COBpEMEHHbIC IPOOIEMbI (PU3UKH, XUMUU, MATEMATHKH;

* TeopeTuYecKre Moaen (PyHIaMEHTaIbHBIX MPOLECCOB U SBICHUN B (PU3UKE U €€ MPUIIOKCHUSX;
* [PUHLUIBI CAMMETPUH U 3aKOHBI COXPAHCHUS,

* HOBCHUIIHE OTKPBITHA CCTCCTBO3HAHUSA

* TI0CTaHOBKY IpobiieM (QU3NKO-XUMUYECKOTO MOJICIINPOBAHMS;
* 0 B3aMMOCBS3SX M (D)YH/JIaMEHTAIbHOM CJMHCTBE €CTCCTBEHHBIX HaYK.

yMeTh:

° 3(1)(1)6KTI/IBHO HCTI0JIb30BAaTh HA MPAKTUKEC TCOPCTUUYCCKUC KOMIIOHCHTBI HAYKHW: TTIOHATUA, CYKACHU,

YMO3aKITFOUCHUS, 3aKOHBI;

* IIPEICTaBUTh NAHOPAMy YHUBEPCAIBHBIX METOJOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMS;
* alcTparupoBaTbcs OT HECYIIECTBEHHBIX BIMSHHUN HPU MOJAEIHPOBAHUHU PEANbHBIX (PU3MUECKHX

CUTyaluH.
BJIaJeTh:
. OCHOBHBIMH MaTeMaTHYECKUMHU, TCOPETHYECKUMH U IKCHEPUMEHTAIBHBIMU (DHU3MYECKUMHU

METOJaMH HCCIEJOBaHMH Ha TNPO(ECCHOHATBHOM YpOBHE,

Clicnyaan3ali 1 HpO(bI/IJ'II/IBaLII/II/I;

JOCTaTOYHOM JUJISI  JajbHeHmen

® HpaKTHKOﬁ HCCJICAOBAHNA U PCUHICHHUS TCOPETUUCCKUX U IPUKIIAJHBIX 3a1a4,
¢ MAarcMaTu4CCKUM MOACINPOBAHUCM (1)I/I3I/ILIGCKI/IX 3aaad.

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



[Ipumeps! 3a7a4 U3 JOMAIIIHETO 3aJaHUs:

[Tokaxure uro ypaBHeHHs boromaro0oBa, TONONHEHHBIE YPAaBHEHHEM CaMOCOITIACOBAHMS JUIS

nmapamMeTpa nopsgaaka, 00€eCIIeunBaOT COXpPAaHCHHUC TOKA.

Haiitn 3aBHCHMOCTH TEMJIOESMKOCTH CBCPXIPOBOAHUKA OT TEMIICpATYPhlI IIPpU TEMIICpATypax

3HAYUTEJIbHO HUXKE KPUTHUECKON TEMIIEPaTypBhl.

Haiinure ko3 uUmeHTs TPOXOKICHHS U OTpaskeHUs (OOBIYHBIE U aHJAPEEBCKUE) DJICKTPOHA uepes

CBEPXITPOBOJISIIUN CIION TONIIUHEI d.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

e AN A M

®enomen Kynepa.

l'amunsronuan BKIII.

Bonnosast pynxrms BKIII.

[IpeobpazoBanue boronrobosa.

VYpasuenue boromo6osa.

VYpaBHEHHE caMOCOIIaCOBAHUSI.

KannbpoBouHass ”HBApUAHTHOCTh YPAaBHEHUH CBEPXIPOBOIUMOCTH.
Criextp Bo30yx)aenuid B Moaenu BKIII.

TennoeMKoCTh CBEPXIPOBOAHUKA.

. CrinHOBas BOCIIPUUMYUBOCTb CBEPXIIPOBOJHUKA.

. IIIOTHOCTB COCTOSIHUI B CBEPXIIPOBOAHUKE.

. Paznoxenue Jlanmay cBoOOAHOI SHEPTHY CBEPXIIPOBOAHUKA BOM3U KPUTUIECKOHN TEMIIEpaTyphl.
. AHZIpeeBCcKoe OTpaXKeHHUE.

. YpaBHeHue AHnpeesa.

. CBsi3aHHbIE aHAPECBCKUE COCTOSHUSL.

. AHIpeeBCKUE COCTOSIHUSI HA MAarHUTHOM ITPUMECH.

. AHOMaJIbHBIE TPUHOBCKHE (PyHKIINH.

. YpaBHeHnue I oppkoBa.

. lurpaMMHasi TEXHUKa JJIs1 CBEPXIIPOBOASALINX CUCTEM.

. Oddexr MeticcHepa.

. JJounoHoBckue u ITunmapaoBckre CBEPXIIPOBOJHUKH.

. KBaHTOBaHME MarHUTHOIO IIOTOKA.

. YpaBHenue ['mn30ypra-Jlannay.

24.
25.
26.
27.
28.
29.
30.

Oddexr mrozedcona.

AnpnpeeBckue coctostHus B SNS koHTakte. @opmyna Uiun.

AmnppeeBckue coctosiHust B SIS xonTakTe. @opmyna Amoberaokapa-baparosa.

®opmyna Jlangayspa.

BepositHOCTH 00BIYHOTO U AHZIpEeBCKOTO paccessHusl B SN KOHTaKTe.

Teopus bnonaepa-Tunkxama-KianBaiika.

[MommeneBoit konnakranc SN KOHTaKTa ¥ U30BLITOYHBIN TOK MPU OONBIINX HAPSIKCHHSX.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

bunner 1.

1. ®enomen Kynepa. 'amunsronnan BKII. Bonrosas gynkims BKILL

2. YpaBHenue [opbkoBa.

buner 2.

1. IIpeobpazoBanue boromobosa. Ypaeuenue boromoOoBa. YpaBHeHHE caMOCOTIIACOBAHUSI.
2. Dddexr MeticcHepa.

Kpurepun onennBanus

O6yqalou_[eMyC;1 CTaBUTCA OLICHKA B COOTBCTCTBUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM MOATOTOBKH,
OLICHMBAHUE TMPOU3BOAUTCA Ha YCMOTPCHHS OJOK3aMCHATOpa B COOTBETCTBUH C 0COOEHHOCTIMU
JAUCHUIUIMHBL U CIICAYIOIHUMU KPUTCPUAMU:



Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITpu npoBeneHun k3aMeHa 00ydaromeMycsl MPEAOCTABISIETCS BpeMsl Ha MOATOTOBKY Ha YCMOTpPEHHE
sk3aMeHaropa. Onpoc o0ydaromerocsi no OMIeTy Ha YCTHOM 3K3aMEHE HE JOJKEH MPEBBIIATh OJHOTO
acTpoHoMHMuecKoro yaca. OLieHUBaHUE 3HAHUI NPOMU3BOAUTCS B COOTBETCTBUU C BBIIIEyKa3aHHBIMU
KPUTEPUSIMHU B COOTBETCTBHH C COJEPIKaHUEM JUCIUILINHEL.



