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AHHOTANMA

Kypc nexumii mocsimeH, B OCHOBHOM, 3JIEKTPOHHBIM CBOICTBAM HEYMNOPSAIOYEHHBIX MarepuanoB. [logpobHo
paccMaTpuBaIOTCSl CBOMCTBA Pa3IMYHBIX CHCTEM B AMIICKTPUUECKON (asze (XBOCTHI IJIOTHOCTH COCTOSIHUH,
MPBDKKOBAsl MPOBOJMMOCTh, KyJOHOBCKast 1mienb). OOcyxmatorcss 3ddekTsl cinabol  JoKamu3aluu B
MeTaueckord (¢asze (MarHUTOCONpOTHBICHHE, cOOM Qas3bl, pasMepHble 3(QQEeKTh), a TaKXKe CBOWCTBA
BOJTHOBBIX (YHKIMH BOJM3M JIOKAJIU3AIIMOHHOTO IEPEXO0/a; OMMCBHIBAIOTCS HEKOTOPhIE ME30CKOIMHUYECKHUE
¢ dexTel. s ycmemHoro ycBOGHHA Kypca OOYyYaroIIUMCs MPEIojaraeTcss XOpollee 3HAKOMCTBO C

KBaHTOBOM MEXaHUKOW U (PU3UKOI TBEPIIOTO Tella, a TaKKe CBOOOHOE BIIaJICHHE CTaHIapTHOW MaTeMaTHKOM.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- U3y4EHUE IEKTPOHHBIX CBOICTB HEYIIOPAJOUYEHHBIX MaTepUAJIOB;

- IOAPOOHOE PacCMOTPEHHE CBOMCTB PA3IMUHBIX CHCTEM B AUNIEKTPUUECKOH (a3e (XBOCTHI INIOTHOCTH
COCTOSIHHH, ITPBDKKOBAs MPOBOANMOCTD, KyJIOHOBCKAsI LIETIb);

- obcyxaenue ¢ hexToB cnaboil ToKaIn3aluy B MeTAIIHUecKkor (haze (MarHUTOCONPOTUBIIEHUE, OO
¢da3pl, pasMepHble 3PQEKTH), a TakKKe CBOMCTB BOJHOBBIX (YHKIMH BOJM3M JIOKAJTU3ALMOHHOTO

nepexosa;

- OTNIMCaHNE HEKOTOPBIX ME30CKOIMMYECKUX dPPEKTOB.

3agauu AUCHUILIHHBI

- IO3HAKOMUTH CTYJIEHTOB C OCHOBHBIMH HMOHSATHSIMH U UACSIMU B 3TOH 001acTH, C TOCTaHOBKOM 3a1a4
U N0AX0JaMHU K ux peuieHusM. [Ipennonaraercs, yTo npociayliaB 3TOT KypC, CTyAEHThl CMOTI'YT YMTaTh
U TIOHUMATh TEKYIIYIO Hay4HYIO [IEPUOIUKY B 3TOH 00JacTu.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aUMOJCHCTBUS

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HATKWCAHUSA, MUCHBMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, i3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Crnocoben MIPECTABIATD PE3yNbTaTh
aKaJIeMUYecKoll W TMpo(dhecCHOHATIBHON JesITeThHOCTH Ha
Pa3IUIHBIX Hay4YHBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

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

YK-6.2 OueHuBaceT CBOIO IEATEIBHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€
pe3yabTaraMu

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

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

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




OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

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

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPH PEIICHUN HOBBIX 3a]a4, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 Crioco6eH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrocobeH TpuUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN

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

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)

B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
- OCHOBHBIE MOHATHSA 10 TEME TUCLUTUTUHBI.

YMETb:
- TIOJIb30BaThCS PA3BUTHIMU B PaMKaxX JUCLUIUIMHBI METOAAMH MCCIIEAOBAHNUS, PEIIaTh 3aJa4M 110 TeMe
JUCHUTUIMHBI.

BJIaJICTh:
- MareMaTM4ecKUM U TOHATUHHBIM anmaparoM M METOJaMH HCCIEIOBaHUN, COCTaBISIOIIMMU
coziepKaHNe TUCLUIUTUHBI.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

becniopsnox B KpHCTaJIaXx.
Hes3aumopeiicTpytomue SIEKTPOHBL:
1 MOJIETh AHnepcoHa. [TnotHOCTH 6 6 9
COCTOSIHMI B Mogenu AHAEpCOHa -
MIPOAOIKEHHE.

Koppensiumonnsie 3ddektet B cimabo
JIETUPOBAHHOM HOJTYTIPOBOTHHKE.
2 OddekTsl moOAOAPHEPHOTO paccesiHus B 6 6 9
MPBDKKOBON MIPOBOIUMOCTH.
Jlokanu3auroOHHBIN MTEPEXOL.

Peanucruueckast MOJIEIb! cinabo
JIETUPOBaHHBIN MOJTyTIPOBOJHUK.
[IpppxkoBas npoBoauMocTh. IIppxKOBOE
MarHuTOCOIPOTHBIICHHE.

XBOCTEI IUIOTHOCTH COCTOSHMH A
ciydas rayccoBa CIIy4ailiHOIrO
MHOTEHIMAaIa. Merton ONTHUMAJILHOMN
duryKTYaym. XBOCTBI IUIOTHOCTH
COCTOSIHMM - MpojoJbKeHue. Mopenb
JIndpumna.

OddexTrr cnaboit JIOKau3alu.
5 [poneccrl, mpuBoasme k cboro dasbl. 6 6 9
Me3ockonuka.

Htoro wacos 30 30 45

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemectp: 1 (Ocennwii)




1. becnopsnok B kpuctamiax. HeBzanmonencTByroIye 3MeKTpOHbL: Monieldh AHaepcoHa. [lnoTHoCT
COCTOSTHUM B MOZENN AHAEPCOHA - TPOAOIDKEHUE.

BCCHOPHILOK B KpUCTaJljiax.

- JIMHAMUYECKHI W 3aMOPOXKCHHBIA OCCHOPSIOK: YCPETHCHHE 10 BPEMEHH W YCPEIHCHUE IO
aHcaMOJIIO.

- Kpucramisl, >KuIKOCTH, CTEKIIa, CIIJIaBbl, MATHUTHBIC CUCTEMBIL. J[ambHU 1 OMMKHWA TTOPSIOK.

HepzaumopeiicTByromue 3JeKTPOHbI: MOAETh AHAEPCOHA.

- Pa3nuuHble BapuaHThl MoJieiu AHJIEPCOHA

- [InotHOCTH cocTOSIHMIL: 00IIME CBOMCTBRA.

- [InoTHOCTE COCTOSIHUIA: CUITBHBIN OECTIOPSIIOK, IOKATN30BAHHBIE COCTOSHUSI.
-[InoTHOCTE cocTOSIHUE: cNabbIii OECTIOPSIIOK, MIIOCKKE BOIHBI U HX cllaboe paccesiHue.

[InoTHOCTE cocTOsIHUI B MOAeNTH AHAEPCOHA —IPOIOKEHUE.
- Mogens JInoiina: TO4HOE BBIpaKEHUE JIsL CPEAHEN IFIOTHOCTH COCTOSIHUM.

- DKCIOHEHITUAILHO MaJiasi TNIOTHOCTh COCTOSIHUE B MOjien AHjiepcoHa BOJM3W TPaHUIBI CIIEKTpa:
njesl ONTUMAaTbHOU (DIYKTyarium.

- Pa3Butne niacu OINTHUMAILHOM (bHYKTyaLII/II/I, ONpCACIICHUC YUCIICHHOT'O (I)aKTopa B IIOKa3arecjic
OKCIIOHCHTBI.

2. Koppensimonnsie 3¢ ¢dekThl B cabo JIerMpoBaHHOM MONYNPOBOAHUKE. DPPeKThl moadaprepHOro
paccesHUS B IPBIKKOBOI MTPOBOANMOCTH. JIOKaIM3alMOHHBIH MTEPEXOI.

Koppensiunonnsie 3¢ dexTsl B c1a00 JTerHpOBAaHHOM HMOIYTPOBOJHHKE.

- OddekTsl 3MEKTPOH-IEKTPOHHOTO B3aMMOJEHCTBHS: IIOLIaroBas MpoLeAypa MHHUMHU3ALUH
KJIACCUYECKOM 3JIEKTPOCTaTUYECKON IHEPTUH.

- I[lepBoe npubnmxenue: GepMHEBCKOE 3aIOJTHEHNE OMHOUYACTUYHBIX COCTOSHUM.

- Bropoe mpubmmxenue: mapapie koppensiiud. KyloHOBCKas 1Ienb B IMIIOTHOCTU cOCTOsSHUMA. Poinb
BBICIIUX NPUOIMKEHUI.

- Pa3nuunble crieHapuM MHOTOYaCTUYHBIX 3Q(EKTOB B MPOBOAUMOCTH.
- 3akoH D¢poca-1lIKknoBCKOro It MPOBOAUMOCTH C IIEPEMEHHON AITMHON MPBIKKA.

O ekt mogdapsepHOro paccesiHUsI B MPBHKKOBON MPOBOAUMOCTH.
- Biiusitnne nonGaprepHOTO paccesHus Ha AEKPEMEHT JOKaJIM30BaHHON BOJTHOBOU (DyHKIIHH.
- [lomaBnenue MoONOKUTETLHOTO MArHUTOCOIIPOTHBIICHHSI TOA0APHEPHBIM PACCESIHUEM.

- WnTepdepenunonnsie SIBJIICHUSA: s dext AapoHoBa-boma, OTPULIATENBHOE
MarHUTOCOIPOTHUBIICHHUE.

Jloxanu3auvoHHBIN MTEPEXOL.

- AHzepcoHOBCKas Jokanu3anus B moaenu Aunpepcona. Kpait moasmxHOocTH. JloKadn3oBaHHBIE U
JIeJIOKAJIN30BaHHbIE COCTOSIHUA: YeM OHM OTIIMYAIOTCA APYT OT JIpyra?

- Crpykrypa BONHOBBIX (yHKIMI BOMM3M TIOpOra TONBMXKHOCTH. JITMHA JIOKaIM3aluu.
MynbrudpakTaibHOCTb.

3. PeamucTtrueckass MozeNnb: Ca0O0 JIETHPOBAHHBIM TONXYNPOBOAHHK. [IpBDKKOBas MPOBOAMMOCTD.
[IppIKKOBOE MAarHUTO CONPOTUBIICHHUE.

Peamucrrueckas MOACIb: ci1abo HeFHpOBaHHLIﬁ MOJIYyIIPpOBOJHUK.

- Jlonopsl u aknentopsl. Ciy4aifHBIH TOTEHIMAN W IUIOTHOCTh COCTOSIHUM B Cilydae MaJiod W
OOJIBILION CTEIEHN KOMIIEHCALNH.

- MexaHu3Mbl TiepeHoca 3apsijia B cllaboJIerHpOBaHHOM TOJTYTIPOBOJTHHKE.

- YMEpeHHO HH3KHE TEMIIEpaTypbl: KauyeCTBCHHOE OIMCAaHHWE MPBDKKOBOW MPOBOAMMOCTH IO
OJIMKANIIIIM COCEISIM.

- OueHb HU3KHE TEMIIEPATYPhI: KAYECTBEHHOE OMKCAHKE IMPOBOAMMOCTH C TEPEMEHHOW IIMHOMN
MPBDKKA.



[IpppKKOBast IPOBOAUMMOCTS.

- IIpbDKKM 3JEKTPOHOB MEXIy IPUMECSAMH, COIPOBOXAAEeMble IONIOIIEHUEM WM H3IyYCHUEM
¢onoHoB. CeTka conporusieHnit Musuiepa-Adpaxamca.

- [Ipumenenune Teopun NepKOISIIUN. 3aBUCUMOCTh IPOBOAMMOCTH OT TEMIIEPaTypbl M KOHLIEHTPALUU
npuMecel B pexXrMe MPOBOAMMOCTH IO OJIMKAWIITNM COCEIISIM.

- IIpoBOAMMOCTE ¢ IEPEMEHHOM JUIMHOW IIPBLKKA, 3aK0H MoTTa.

- KauecrBennsiii BbIBOA (Ans  pasnmuuHbix  pasmepHocteit  d). DddexruBHas d+1-mepHas
NEPKOJIIIUOHHAS MOJIENb ¥ KOJTMYECTBEHHBIH BBIBOJI 3aKOHa MoTTa.

HpBDKKOBOG MAaramToCOIIPOTHUBIICHUC.

- TyHHenupoBaHue B MarHUTHOM Tojie. KBa3WKilacCMUECKHH XapakTep BOJIHOBBIX (DYHKIHMHA U
nedopmanus “IoBepXHOCTEH MOCTOSHHOTO JICHCTBHS” MAarHUTHBIM TTOJIEM.

- Monudukanuss cetku  Mwmiepa-AOpaxamMmca B MarHUTHOM [OJIE W BBIYHCIICHHE
MarHUTOCONPOTHBICHUS C MOMOIIBIO TEOpUH mNepkomauuu. Ilpenensr ciaboro U CHIBHOTO MOJEH.
AHM30TPONHS MarHUTOCONPOTUBIICHHUS.

- MaFHI/ITOCOHPOTI/IBHCHI/Ie B PCIKHUME IPOBOANUMOCTHU C nepeMeHHoﬁ HHHHOﬁ IMPpbDKKA.

4. XBOCTBI IUIOTHOCTH COCTOSHHMHM [UIsl Cllydas TrayccoBa CIydalHOTO MOTeHIHana. Metox
ONTUMAIILHOW (MITYKTyalu. XBOCTHI IDIOTHOCTH COCTOSTHUM - mpojiokeHune. Mogens Jlndmmna.

XBOCTBI INIOTHOCTH COCTOSIHUM JJIA Cllydasi FayCcoBa CIIy4alHOro IoTeHuuana. MeToq onTumanbHON
¢duryKTYaum.

- TlayccoB ciyualiHBI TMOTEHUHMAN, KOppeNsSUUOHHAas (YHKOMA W KOPPETSLHOHHBIA paauyc,
OIIPELIETICHUE CPEAHEN INIOTHOCTH COCTOSIHUM.

- Meton ontumanbHOM (aykTyarnuu, GopMyIHpOBKa 00IIEH 3a/1aui Ha YCIOBHBIN KCTPEMYM, BBIBOJI
HeluHelHoro ypaBHeHus Llpennnrepa.

- Ciryuaii Gestoro nryma (“OiM>KHHUI XBOCT”), CBEIGHUE K YHUBEPCAIbHOM Oe3pa3MepHOl 3aaaye.
- Ciryuaii Geioro mryma: TOYHOE pEIIeHUE B OTHOMEPHOM Ciydae.

XBOCTBI TNIOTHOCTH COCTOSIHUN — IPOJIOJKEHHE.
- Ciryuaii minaBHOro noteHuuana (“IanbHui XBOCT) — TOUHOE PEILICHHE.

- IIpensKCIIOHEHIIMABHBII MHOXUTENb B CPEeIHEN IIOTHOCTH COCTOSHHI: mocTpoeHue ['ayccoBa
(YHKIIMOHATIBLHOTO MHTETpaIa.

- HOHHOCHMMeTquHa}I MOJa, HYJICBBIC MO/Ibl U UX BKJIAI B HpeZ[i}KCHOHeHL[I/IaHBHHﬁ MHOXHUTECIIb.

Moguens Jludmmna.
- ITocTtpoenue monenu. Metainueckui U JUAIEKTPUUECKUAN MTPEAEIbIL.
- CriexTp, cOOCTBEHHBIE COCTOSHUS U TNIOTHOCTh COCTOSHUN B METAJTMYECKOM CIydae.

- Cnoektp u COOCTBEHHbIE COCTOSIHMS B JAWAJIEKTpHUecKoM ciydae. IlapHoe mnpubmikenue,
PE30HaHCHBIE U HEPE30HAHCHBIE YPOBHH.

- TI10THOCTE COCTOSTHUM B audyiekTprueckoM mpenene. Ciydail OOJBIIOr0 MapHOTO PACHICTIIICHUS
(“OmxHUE XBOCT”).

- “JlanbHUI XBOCT” M KOJUIGKTUBHBIC ONITUMANIbHBIC (DTYKTYaIlHH.
- LlenTpanbHeIi NpoBajl B INIOTHOCTH COCTOSTHUM.
- [InoTHOCTB COCTOSIHUIL ITPH OYEHb MAJIBIX SHEPIUAX: HEPUMEHHUMOCTb ITAPHOTO MPUOIHKEHUS.

5. Dddexrsl cmaboii nokanuzany. [Iporecchl, npuBosIKe K c6010 ha3bl. Me3ockomnuka.

Db dekTrl cnaboii ToKaTH3AIHH.

- Ilpemenbl TPUMEHMMOCTH KIACCHYECKOW TEOPHM TPOBOAMMOCTH MeTaiuioB. KBaHTOBas
MHTEpEPEHIMS aKTOB paccesHUs (KayeCTBEHHOE paccMoTpenue). CamonepeceKaomuecs MyTH U UX
BKJIQJl B UHTEP(PEPCHIMOHHBIC YICHBI.

- Iucdy3noHHBIN Iponaratop u ero pu3ndecKast ”HTepIpeTaIHs.

- IlocnenoBaTenbHOCTh MUAarpaMm, OTBEYAlOIasi NMEpBOW KBAaHTOBOM mompaBke: KymepoH u ero
(dusndeckas HHTEPIIpeTaIunsI.



- PacxomuMoOCTh KBaHTOBOM MOIPAaBKU K IPOBOAUMOCTH B MPOCTPAHCTBE HU3ZKOM Pa3MEPHOCTH.
[Ipomeccrl c6os haspl U HHPpakpacHOE OOpe3aHueE.

- I'pannunsie ycnosus qis Kynepona u pasmepusie 3¢ ¢exTtsl. PazmepHsbiil Kpoccosep.

- OTpunarenbHOE MarHUTOCOIIPOTUBIIEHHE: BBIBOJ M (u3MuecKass uHTepnperanus. Ocumiismuu
MarHUTOCONPOTUBIICHUS TOHKOTO METAJUIMYECKOT0 LWIMHApPa B JUPQPY3UOHHOM PEXUME
(axciepument lapsuna u [llapBuna).

- KBanToBble TONpaBKM K KOHAakTaHCy auddy3noHHoro S-N-S koHTakta. Ponb anzpeeBckoro
OTpaKCHHUS.

[Ipoueccsl, npuBozsmue Kk cO0ro Qasbl.

- Heynpyrue mpouneccsl u ux poinb B cboe ¢a3pl. Bpemst cOos as3pl 3a cueT KBasHMynpyrux
MPOLIECCOB.

- DNeKTPOH-DJICKTPOHHBIC CTOJNKHOBEHHS: OayucTHUecKuid W TUGQOY3HOHHBIH  PEXUMBI.
[MpumennmocTs Teopun OepMU-KUIKOCTH K TPSA3HBIM METalIaM.

- BnusiHME 9MEKTPOH-DIEKTPOHHBIX CTOJKHOBEHHMI HAa IUIOTHOCTH COCTOSHMH. AHOMAanmus Ha
noBepxHocTu @epmu (zero bias anomaly).

Me3ockonuka.
- Mezockonnueckunii Mmacmtad. OTCyTCTBHE CaMOYyCpETHEHHUS.

- Korepentnsiii Tpancmopr: ®opmyna Jlanmayepa st TPOBOAMMOCTH B JIByXKOHTAKTHOW
koH(urypauuu. Posp Heynpyrux mpoueccos.

UeTblpeXKOHTAKTHAS! KOHQUTYpaLHsL.

- bannucrudeckuii KOHJaKTaHC aAMa0aTHYECKOro cyxeHus. KBaHToBaHME KOHIAKTaHCa.
- KorepenTHbIi TpaHCIOPT: MOCIEN0BATEILHOE COEANHEHNE KOHIAKTAHCOB.

- HeanmuTHBHOCTB CONPOTUBIIEHNS M OHOMEPHAS JTOKAJINU3ALIHS.

- [TapamensHOE COEIMHEHNE KOHIAKTAHCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Monenu 6ecniopsinka. TeopeTudeckast puznka OMHOPOIHO HEYNOPSOUEHHBIX cucTteM [Teker] =
Models of disorder.The theorical physics of homogeneously disordered systems//[x. 3aiiman , -M.,
Mup, 1982
2. DAeKTpoHbI B HeynopsaaoueHHbIX cpenax [Texct] / B. @. 'antmaxep - M.@usmariunt,2005

3. OcHoBsI Teopun MeTamioB [Tekct] : [yue0. mocodue it By30B] / A. A. AOpUKOCOB .— 2-€ W31,
not. u ucnp. — M. : @uszmatiut, 2009, 2010 .— 600 c.

4. MeTo/pI KBAaHTOBOW T€OpUH TTOJIS B cTatTrcTHYeckor pusuke [Tekct] : [yueod. mocodue jist By30B] /
A. A. Abpukocos, JI. I1. Toprkos, U. E. JI3smomuHckuii , UH-T Teopet. puzuku um. JI. J1. Jlanmay .—
2-e u3a., uctp. u gon. — M. : Jlobpocser, 1998 .— 514 c.

5. b.W.1lIknoBckuit, A.JI.Odpoc, IneKTpoHHBIE CBOWCTBA JIETMPOBAHHBIX MOTYTPOBOIHUKOB, M.
Hayxka, (1979).

6. U.M.JIudmmm, C.A.I'peneckya, JI.A.Ilactyp, Benenue B Teopuro HEymopsIOYCHHBIX CHCTEM,
Mocksa, ®usmariur, (1982).

7. B.I.Shklovskii, B.Z.Spivak, Scattering and Interference Effects in Variable Range Hopping
Conduction, in: Hopping transport in solids , eds. (M.Pollak and B.I.Shklovskii, pp. 271-348, Springer,
(1991).

JomnonHurensHas aureparypa

1. B.L.Altshuler, A.G.Aronov, Electron-electron interactions in disordered Conductors, in:
Electron-electron interactions in disordered systems, eds. A.L.Efros, M.Pollak, North-Holland,
Amsterdam, (1985).

2. .Mimpu, BeesieHne B Me30CKOIIYECKyI0 hu3nky, Mockpa, ®usmariur, (2002).



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

chair.itp.ac.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[TpencraBnenue MaTepuaia Ha JOCKE W/WIIN TP MIOMOLIH MeuanpoekTopa. Bo3MokHO ncnonbp30BaHue
1O 11t CUMBOJIBHBIX /WM YUCIICHHBIX BBIYUCIICHHN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, M3y4arouuii IUCHUIUIMHY, JOJDKEH C OIHOW CTOPOHBI, OBJIAJECTh OOLIMM ITOHATUHHBIM
anmaparoM, a ¢ Jpyroil CTOPOHbI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IIPAKTHKE.
B pesynbrare n3yuyeHns AMCUUILIMHBI CTYJICHT JOJDKEH 3HATh OCHOBHBIC ONPEAETIECHUs AUCIUIUINHBI,
YMETh IPUMEHSTh TTOJTy4YCHHBIC 3HAHUS JUIS PELICHUS Pa3IMUHbIX 3a/1ad.

VYenemHoe  OCBOeHHE Kypca TpeOyeT HampsHKEHHOW CaMOCTOSTENbHOW paboThl  CTyJeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNbHas padoTa BKIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypHl,

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX LIS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHue 3a1a4, IpeiaraéMbIX CTYJICHTaM Ha JICKIUAX U TPAKTUICCKUX 3aHATHSX,

— IIPH HEOOXOANMOCTH MOATOTOBKY K MPAKTHYECKUM 3aHATHSAM, KOJUIOKBUYMaM, YK3aMEHY.
ITokazareneM BIQAEHUS MaTepUaoOM CIYXKHUT YMEHHE pemars 3aaadu. Jns GpopMHpOBaHHS yMEHHS
NPUMEHSATh TCOPETHYCCKHE 3HAHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIUMO PelIaTh KaK MOKHO OOJbIIe
3ajad.

BaxHO 10OWTHCS MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JICKTOPY WJIH MPENOAaBaTeNI0, BEAyIIEeMy PAKTHUSCKUE 3aHATHS.

Bo3MOXeH MPOMEKYTOUHBIH KOHTPOJIb 3HAHUI CTYJACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH C
TEMAaTUKOW 3aHATHH.



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 nmpobiem TeopeTndeckon HU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

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

Pa3paborunk: A.C. Uocenesuy, 1-p ¢u3.-Mar. HayK, JOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.4 IpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

YK-4 CriocoGeH mpuMeHITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJeMU4YeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(QOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIIEJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [ToHnMaeT MEeXANCLIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHnn 3a1a4 NpoQeccCuOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

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

OIIK-3.2 CnoocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMHA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTAaBICHHON 3aJa4u, IPOBECTH

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB




dHdJIN3 pCiSleb'l"d.'l"d n llpC,LlC'l"dBl/ll'b BblBO/lbl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3THUIUS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (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

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

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC HU3YUCHUA JUCHUIIIINHBI «BBG,E[GHI/IG B TCOPUIO HCYHNOPAAOUYCHHBIX CHCTCM» 06yqafom1/n71c51

JOJIKCH:

3HATb:

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.

yMeThb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaX AUCHHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIATh 3a1a4u 110 TEMEC

JAUCIUITIIIMHBI.
BJIad€Th:

- MAaTEeMaTHYCCKHMM H IOHITUHHBIM afraparoMm M MCETOHdaMUu HCCHGILOB&HHﬁ, COCTaBJIAOIIINMH

coJiepKaHue AUCHIUTITNHBL.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

He npenycmorpeno.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs MPOME:KYTOYHOH aTTecTaluu

o0yuaruuxcst

[IpuBenens! B npukpeniéHHoM (aiiie.




Kpurepun onennBanus

O6yqalou_[eMyC;1 CTaBUTCA OLICHKA B COOTBCTCTBUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM MOATOTOBKH,
OLICHMBAHUE IMPOU3BOAUTCA Ha YCMOTPCHHSA OJOK3aMCHATOpa B COOTBETCTBUH C O0COOEHHOCTIMU
AUCHUIUIMHBL U CIICAYIOIHUMU KPUTCPUAMU:

Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT NPUMEHSTH MOJy4YCHHbIC 3HAHUS HA MPAKTHUKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHAThH IOJyYCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIM B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06amuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
rpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJyuYeHHbIE 3HAHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlleMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH IIPOrPaMMHOT0 MaTepHala, HO IPU STOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOXXET IIPUMEHSATH MOIyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIUH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaroulemMy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajna) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
YaCcTH OCHOBHOTO COJICPYKaHWS Y4eOHOH MpOrpaMMbl TUCHUIUIMHBI, JIOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIE 3HAHHS NIPH PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajad.

5. MeTtonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHrM oueHWBaHMS 3HaHUN OOydYaroIEeMyCs MPEJOCTaBIsieTCS BpeMsl Ha MOATOTOBKY Ha
yCMOTpeHue 3Kk3aMeHaropa. OLeHNBaHUE 3HAaHUH IPOU3BOAUTCS B COOTBETCTBUU C BbILIEYKa3aHHBIMU
KPUTEPUSIMH B COOTBETCTBHU C COIEp)KaHMEeM AucUUIUIMHBL. Onpoc oOywaromierocsi mo Oujiery Ha
YCTHOM 3K3aMEHE He JOJDKEH IIPEBbIIIATh OJIHOTO aCTPOHOMMYECKOI'0 yaca.



Ilepeyenb THNOBBIX 3a/1a4 AJs NIPOBe/IEHUsI POMEKYTOUYHOI aTTecTalluH 00y4YalommXxcst

0.1 OxHOMEpHBIN YJIEKTPOH B CJAYYAHMHOM IOTEHIHAJIE.

OHOMEPHBIH 3JEKTPOH ¢ TAMUIBTOHHAHOM
F=_L U(x)
=—— X
dx?

HaxXoOJUTCiA B Cﬂy‘laﬁHOM INOTCHIOHAJIC, CO3JaBAa€MOM  OJHMHAKOBBIMH KOpOTKOI[efICTByIOHIHMH

OTTaJKWBAIOIINMH LIEHTPAMH, PACTIONI0KEHHBIMH B CITy9aiiHO BRIOPAHHBIX TOYKAX X;'
Ux)=kY; 6(x —x;), k>0.
Touku x; pacnpenenensl no [lyaccony co cpenneit IoTHOCTHIO 1. IUIOTHOCTH cUKUTAWTE MAJIOW: N = K.

* Uccnenyiite criektp aekTpona E u ero BonHoBble hyHKumuu 1, (x) B obnactu suepruii 0 <

E = k2. B yacTHOCTH, ONpe/IeIuTe 3HAYEHHUS 1) ,(X;) B TOUKax, /1€ PaCIIONOKEHBI PACCEMBATENH.

* HaiituTe cpeHIo MIOTHOCTh cocTostHMi npu sHeprusax 0 < E = k2 u uccnenyiite ee

acummrotuku ipu 0 < E = n? unpun? = E = .

0.2 ®duaykTyanu NpbEKKOBOTO CONPOTUBJIEHUS MEKIY IBYMS
00JILIIUMH, HO KOHEYHBIMH KOHTAKTAMU

PaccmoTpum 1ByMEpHYIO NPBDKKOBYIO MPOBOAUMOCTE B pexkume NNH (mpebkku mo Gmmkaiimmnm

(net)
cocensiM). IlycTh Kk cucTemMe MmoJBEACHBI [iBa KOHTAKTa B TOUKax a U b Ha paccrosnuu Lyp,? L.~ APYT OT
npyra. KOHTakTbl HMEIOT BHJ HJI€AJIBHO NTPOBOASIINX AUCKOB paguyca 1 = L,p,. IHTYUTHUBHO SCHO, 4TO

BCJIMYMHA CONPOTUBJICHUA Rab MCXKAY OTUMH KOHTAKTaMH MOXET 3aBUCCTb OT KOHKPETHOI'O

o (hom)
pacrosiokeHus npumecel U (QIyKTyupoBaTh OT 0oOpasua K o0pasily, OTKJIOHSASCH OT 3Hau4eHus R,

KOTOpOE MOJIy4aeTcsi, €CIIM PacCMaTpUBATh CUCTEMY, KaK HEIpepsIBHYIO cperdy. Mcenenyiite iykryanmn

net )
BEeNUYUHBL R, mOpu LEW) =r = L,,. Haiinure ¢ynkumro pacnpenenenust F,.(AR) BenwmumHbl AR =
Rgy —RYO™. T
ab — Ryp - Ilokaxure, 9To pacnpesesieHHe B 3TOM CJlydae TayccoBO, a (IyKTyallud OTHOCHTENIBHO

Masibl. Haliiure ux gucnepcuto.

0.3 KyJsoHoBCKad 1mejb B IJIEHKE

[lnenka TommuHON | BbIpe3aHa w3 ciaGoiernpoBaHHOro (npa® = 1) MOTympoBOXHHKA.

Hccnenyiite TNIOTHOCTH COCTOSTHHN Vyy(€) (Ha eqUHUITY ee TUIONIa) B Pa3InYHbIX JHANa30HAX SHEPTUU



-1/3

3d
¥ TP Pa3IMYHBIX COOTHOIIGHUAX MEXIY Tp =np ' ,l n L8

corr+ JIMDIEKTPUYECKHE NPOHUIAEMOCTH

TUIEHKH W OKPY’KAIOIIETO IJIEHKY MTPOCTPAHCTBA CYUTANTE OJMHAKOBBIMH.

0.4 IToxOapbepHoe neliCTBHE B AHM30TPOIIHOM CJIy4ae.

JByMEpHBI AIEKTPOH CO CIIEKTPOM
e(k) = t[2 — cosak, — cosak,], t>0,

HaxXOJIUTCS B MOJE KOPOTKOJAEHCTBYIOLIEH MPUTATUBAIOLIEH IPUMECH, PACIIOIOKEHHOU B Touke © = 0, u
oOpa3yeT ¢ Heil cBsi3aHHOe coctosiHue ¢ dHeprueir Ey < 0 (E, oTcuuThIBaeTCS OT JHA 30HBI, T.C., OT
muauMyMa €(k)). Jokaxure, 4ro BoJHOBas (QYHKLHUS CBA3aHHOTO COCTOSIHUSI HA OOJBIINX PACCTOSHUSIX
OT MIPUMECH UMEET BUJI

Yo x exp{=5(r,E)}, S(r,Eo) = ~s(p,1), v = |Eol/2t,

Tlie ¢ -- YroJl MEX]y HalpaBJIeHUEM BEKTOpa ' U OCBIO X, W OINpeaenuTe siBHbIN Bu GyHKIuu s(@,y).
[MompoOHO paccMOTpUTE CiIy4aii C1ab0CBI3aHHOTO COCTOSIHUSA, Koraay = 1.

0.5 Cocrosinus ¢ MAJBIMHU HeprusiMu B Moaesim Jingumua.

Onuimre yCTPOMCTBO Hambojee BEPOATHBIX KOH(MUTYpAalUKd PACIONOXKCHHS pUMeceH
(onrtuManbHBIX  (DIyKTyanwii) 00ecreYnBaUX BO3HUKHOBEHHE COCTOSIHUA C C CaMBIMH MaJbIMHU
sHeprusivmu |E| = Epi, B Monienun Jludmmmna.

0.6 {nuHa cBO0OAHOrO0 Mpodera 3JeKTPOHOB B Moaeau Jlupmmna npu
00J1bII0M MJIOTHOCTH NPUMecCei.

Kak MBI BBISICHWIH, 3JIEKTPOHHBIE COCTOSHUSI B Mojenu Jludmmna npu OOJBIION MIOTHOCTH
npumeceit (na3? 1) xopomo onMCHIBAIOTCS MIIOCKUMH BoMHamMu. Haiijure aiuny cBoGOIHOrO mpobera
[(E) onextpoHa c »Hepruedl E, BO3HMKAIOIIYIO 3a CYET PACCESIHUS HAa OCTATOYHBIX (IIYKTYyaIHsxX
wiotHocTH. [Tokaxkute, uTo BOIM3M Kpast 30HbI [(E) mepecTaer 3aBHCETh OT SHEPTHH.

0.7 PaccesiHue B Mo/e/iM AHIEPCOHA NMPHU cJ1a00M Oecriopsiike



PaccmoTpuTe d-MepHBI BapuaHT MOJeTH AHIEPCOHA C * IPSAMOYTOJIBHBIM" pacipeaesicHUeM &;,
npu ycnosuu W = t. Haiigure anmuny cBoOogHoro npobera [ (k) Ass 4acTULBI C BOJTHOBBIM BEKTOPOM Kk,

HaﬁI[PITC IMMOJIOXKCHHUE MTOPOTOB MMOABUKHOCTH Em H3 yCJIOBUA l: /1, rac A-- JJIMHA BOJIHbI YaCTHUIIbI.

KOHTpOJILHLIe BOIIPOCHI K 9K3aMEHY:

1. JluHaMu4eckuii ¥ 3aMOpOKEHHBIN OECIOpAIOK: yCpeIHEHHE MO BPEMEHH U YCPEIHEHHE II0
aHCcaMOJTIO.

2. Kpucranibl, KUAKOCTH, CTEKIIA, CIIJIaBbl, MATHUTHBIEC CUCTEMBI. [{anbHuil U OJIMKHUN MTOPSIIOK.
3. Pa3nuunble BapuaHThl MOJEnn AHAEpCOHA

4, [110THOCTH COCTOSIHUIA: OOIIEe CBONCTBA.

5. [110THOCTH COCTOSIHUI: CHIIbHBIN O€CIOpSAI0K, JOKAIN30BaHHbIE COCTOSHUS.

6. [110THOCTB COCTOSTHU: CIIa0BIN OECIIOPSIIOK, TUIOCKHE BOJIHEI M UX cllaboe paccesHue.

7. Mopensb Jlnoiaa: TouHOE BbIpaKEHUE ISl CPEHEN IIJIOTHOCTU COCTOSIHUM.

8. OKCMOHEHIIMAIBHO Majasi IJIOTHOCTh COCTOSHUI B Mojenu AHAEpCOHAa BOIW3H TPaHUIIBI

CIICKTpa: uaes ONTHUMAIILHOMN q)HYKTyaI_[I/II/I.

9. Pa3zButue maen onTUManabHOM (pIyKTyaluu, ompeseieHrne YUCIECHHOro (akTopa B IOKa3aTelne
HKCIIOHEHTBHI.
10. TayccoB cnyuaiiHbIi NOTEHIMAN, KOPPEIALMOHHAS (QYHKIUS W KOPPENSLUOHHBIH paauyc,

ONpPEACIICHUE CPEAHEN TNIOTHOCTU COCTOSIHUM.

11. Meron ontumanbHOM QuykTyauuu, GopMyIupoBKa OOIIEH 3alaydl Ha YCJIOBHBIM 3KCTpEMyM,
BBIBOJI HEJIMHENHOTO ypaBHeHus LlIpenunrepa.

12. Crny4aii 6esnoro mryma (“OJM>KHUN XBOCT ), CBEICHHE K YHUBEPCAIbHON Oe3pa3MepHOM 3a1aye.
13. Cry4aii 6esoro mryma: TO4YHOE PEIICHHE B OJJTHOMEPHOM CIIydae.

14, Crnyuait maBHOTO noTeHIana (“aaapHuil XBOCT ') — TOYHOE PElIeHHE.

15.  TlpemdKcrHOHEHIMANbHBIII MHOXKHUTENh B CPEAHEN TUIOTHOCTH COCTOSIHMIA: mocTpoeHue ['ayccoBa

(byHKI_[I/IOHaJIBHOFO HUHTCrpaja.

16.  IloaHocuMMeTpUYHAas MOJIa, HYJEBbIE MOJIbI M UX BKJIAJ] B IPEIIKCIOHEHIIUATbHbBIN MHOKHUTEb.
17. [TocTpoenne mosienu. MeTalnmMuecKui U TUAJIEKTPUYECKAN MPEIeIbl.

18. CriexTp, COOCTBEHHBIE COCTOSIHUS U IJIOTHOCTh COCTOSIHUN B METAJIIMYECKOM Cllydae.

19. Cpektp ¥ coOCTBEHHbIE COCTOSIHUS B JHMIJIEKTpUUeckoM ciydae. [lapHoe mnpuOnmxeHue,

PE30HAHCHBIC U HEPEC3OHAHCHLBIC YPOBHH.



20. [TnoTHOCTH COCTOSIHUIA B qUANEKTpUIecKoM mipeaesnie. Cirydaid 601bII0r0 MapHOTO pacIeIeHUs
(““OnmxHMI XBOCT”)

21. “JlaibHU# XBOCT” M KOJUICKTHBHBIC ONTUMAIbHBIC (DIIYKTYyaInu.

22. [{eHTpasibHBIN TPOBaJ B IJIOTHOCTH COCTOSTHUM.

23.  IInOTHOCTH COCTOSIHMI MPU OYESHb MAJIBIX SHEPTUSIX: HEMPUMEHUMOCTh TAPHOTO MPUOTMKEHUS.
24.  JloHopsl u akuenTopbl. CirydailHBI MOTEHIMAT M IUIOTHOCTb COCTOSHHM B Cllyyae Majlod U

0OJIBLION CTENIEHU KOMIICHCALUH.
25. MexaHu3MbI IIepeHOca 3apsi/ia B CI1a00JeTUPOBAHHOM MOTYIIPOBOIHHKE.

26. YMepeHHO HH3KHE TEeMIIepaTyphbl: KauyeCTBEHHOE ONKMCAHHME IPBDKKOBOW IPOBOAMMOCTH II0
OJIMKAMIIIMM COCEISAM.

27. OuyeHb HHU3KHE TEMIICPATYPhbI: KAYCCTBCHHOC OIMMCAHUC IMPOBOAUMOCTHU C HepeMCHHOﬁ JUTHHOM
IIPbIKKA.
28. Hpr)KKI/I QJICKTPOHOB MCXKAY IMPUMECAMU, COIPOBOKAACMBIC IMOITIOMICHUEM WM HU3JTYYCHUCM

¢dononos. CeTka conporuieHuit Musiepa-Aopaxamca.

29.  llpuMeHeHue TEOpPUH MEPKOJSAIUH. 3aBUCUMOCTh MPOBOAMMOCTH OT TEMIEPaTypbl H
KOHIIEHTPAILMU IpUMecel B peKUME MPOBOJIUMOCTH IO OJMKAUIITIM COCEISIM.

30.  IIpoBOIMMOCTbH C IEPEMEHHON NTMHON MPBIKKA, 3aKOH MoTTa.

31.  KagecrBennslii BbIBOA (st pa3nuyHbiX pasmepHocTeir d). DddexrtuBnas d+1-mepnas
NEPKOJISIIIMOHHAS MOJIETTh ¥ KOJIMYECTBEHHBIN BBIBOJI 3aKOHa MoTTa.

32. TyHHenupoBaHHe B MarHUTHOM mose. KBasukiaccHuyecKuil XapakTep BOJIHOBBIX (YHKIMH U
nedopmarus “nmoBEPXHOCTEN MOCTOSTHHOTO IEUCTBHUS MAarHUTHBIM ITOJIEM.

33. Momundukamms cetkn Mmuiepa-AOpaxaMca B MarHMTHOM TOJie M BBIYHCIICHHE
MarHMTOCONIPOTUBIIEHUSI C MOMOUIbIO Teopuu mepkosuuu. Ilpenensr cnaboro M CUIBHOIO TOJEH.
AHU30TpONUS MarHUTOCONPOTUBIIEHHUS.

34, MarHuToCconpoTUBIIEHUE B PEKUME IIPOBOAMMOCTH C IEPEMEHHON JJIMHON IIPBIKKA.

35. O¢deKTpl 37eKTPOH-3IEKTPOHHOTO B3aUMOJEHMCTBUS: IOIIAroBas Mpoleaypa MHUHUMM3ALUU
KJIACCUYECKOH IIEKTPOCTaTUYECKON YIHEPIUH.

36.  IlepBoe mpuGnmxkeHue: GpepMHUEBCKOE 3aMIOJHEHHE OJHOYACTUYHBIX COCTOSHUH.

37.  Bropoe npubnmxenue: napHsie koppeasiuuu. KynoHoBckas 1mienb B INIOTHOCTU cOCTOHUM. Poub
BBICHINX TMPUOIMKEHUH.

38.  PaznuuHble ClieHapUU MHOTOYAaCTHYHBIX 3()()EKTOB B IPOBOIUMOCTH.
39.  3akon D¢dpoca-lIKIOBCKOTO I TPOBOAMMOCTH C TIEPEMEHHOH JUTMHOM TTPBDKKA.

40. Bnusinue nondaprepHOro paccesHus Ha IEKPEMEHT JIOKATM30BaHHON BOJHOBOW (DYHKIUU.



41.  TlonmaBieHHE MOJOKUTEILHOTO MATHUTOCOIPOTUBIICHUS T0A0aPHEPHBIM PACCESTHUEM.

42. HNHuTepdepeHnoHHbIC SIBJICHHSL: ahdexr AaponoBa-boma, OTpHUIIATEIILHOE
MarHUTOCONPOTUBJICHHUE.

43. AHJIIepCOHOBCKas JIOKau3aius B Moaenn Aunaepcona. Kpait moasmxuocTr. JIokann3oBaHHBIE U
JIEIOKATM30BAaHHBIE COCTOSHUS: Y€M OHHM OTIUYAIOTCS APYT OT Apyra?

44.  Crpykrypa BOJHOBBIX (YHKUUN BOJM3M TMOpora MOABMXKHOCTH. JlIMHA JIOKaJM3allUu.
MynbTuhpakTanbHOCTb.
45.  Ilpenmenbl NPUMEHHMMOCTH KIACCHYECKONM TEOpUU MPOBOAMMOCTH MeTaioB. KBaHTOBas

uHTepQepeHIus aKTOB paccesHus (KauyecTBeHHOe paccMoTpeHue). CaMmonepecekaromuecs IyTd U UX
BKJIaJ] B UHTEP(EPEHIIMOHHBIE YIICHBI.

46.  Jluddy3nonHBI mponaratop 1 ero Gpu3ndecKas HHTEPIpETaIHs.

47. [TocnenoBarenbHOCTh AUArpamMM, OTBEYarOlas MEPBOM KBAHTOBOW mompaBke: KymepoH u ero
¢dusnueckass MHTEpIpeTanus. PacXoaMMOCTh KBAaHTOBOW TIONMPABKH K MPOBOJAMMOCTH B IPOCTPAHCTBE
HU3KoM pazmepHocTH. [Ipotieccrr c6os dha3bl u nHGpakpacHoe oOpe3aHue.

48. ['parnunsie ycnoswust i Kymnepona u pasmepHsie 23gdexTsl. PasmepHslii kpoccosep.

49.  OrpuuaTenbHOE€ MarHUTOCONPOTHUBIICHHE: BBHIBOJ M (Qu3MuecKas nHTepnperanus. OCHunIsIu
MarHUTOCOTIPOTUBIICHUSI TOHKOTO METAITMYECKOTO HMIMHAPA B 1) ()Yy3HOHHOM pesknMe (IKCIIEPUMEHT
[[TapBuna u IllapBuna).

50.  KBaHnToBbIE MONpaBKU K KOHIAKTaHCY MU dy3rnoHHOr0 S-N-S KOHTaKTA.
51.  Poub aHJIpeeBCKOT0O OTPaXKEHUS.

52.  Heymnpyrue mpoueccsl U UX poib B cboe (as3bl. Bpems cbos ¢asbl 3a cueT KBa3uynpyrux
IIPOLIECCOB.

53.  DNeKTpOH-’JIEKTPOHHBIE CTOJKHOBEHMSA: OauIMCTHUeCKUl U U Y3HOHHBIH  PEKUMBIL.
[TpumennuMocTb Teopu PepMU-KUAKOCTH K TPSI3HBIM METaJlIaM.

54.  BnwusHHE 5JEKTPOH-IIEKTPOHHBIX CTOJKHOBEHHMH HA IUIOTHOCTH COCTOSHUN. AHOManus Ha
noBepxHocTH Pepmu (zero bias anomaly).

55.  Mesockonuueckuit Mmacimtad. OTCyTCTBHE CaMOYCPEIHEHUSI.

56. Korepentnsiii tpancnopt: ®opmyna Jlangayepa misi OpOBOAMMOCTH B JBYXKOHTaKTHOM
KoH(puryparuu. Posib Heynmpyrux mporeccos.

57.  YeTblpeXKOHTaKTHasi KOHPUTYpALIUSL.
58.  bamnuctuueckuil KOHAAKTaHC aguadaTHUECcKoro cyxeHus. KBaHToBaHME KOHJaKTaHCA.
59.  KorepeHTHBI! TpaHCIIOPT: MOCIEI0BATENIEHOE COSMHEHNE KOHIAKTAHCOB.

60. HeanmuTuBHOCTH COMPOTUBIICHUS U OJHOMEPHAs JIOKATU3ALIHSL.



61.

[TapamiensHOE COCTMHEHNE KOHIaKTaHCOB.

IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB
Buuer 1.

JluHamMudeckuii ¥ 3aMOPOKEHHBIN OeCropsIoK: YCpEeIHEHUE 1O BPEMEHH W YCPEIHEHHUE IO
aHcaMOJTIO.

IIpoBOAMMOCTE € IEPEMEHHOM JIIMHOM MPBIKKA, 3aKOH MoTTa.

OmHOMEPHEIH 2JIEKTPOH ¢ TaMUIBTOHHAHOM

—

a2
H = _E-l_ U(X)

HAaXOAWTCA B CIIy9alHOM TIOTEHIMAlle, CO3/aBaéMOM OJMHAKOBBIMH KOPOTKOJCHUCTBYIOIINMHU

OTTAJIKUBAIOIINMH [IEHTPaMH, PACTIOJIOKEHHBIMU B CITy4aliHO BBIOPaHHBIX TOYKAX X;:
Ux)=xY; 6(x—x;), x>0.
Touku x; pacnpenenensl no [lyaccony co cpenneil moTHOCThIO . [IIOTHOCTE cunTaiiTe Majion: n = k.
* Uccnenyiite criektp anekTpona E u ero BonHosbie hyHkumuu i, (x) B obnactu suepruii 0 < E = K2,
B wactHoCTH, ONIpenenuTe 3na4enns Y, (X;) B TOUKAX, TI€ PACIIONOKEHBI PACCEUBATENN.

» HaiiiuTe cpeaHIo MIOTHOCTh COCTOSHMI mpu sHeprusax 0 < E = k2

mpu 0 < E = n? unpun? = E = .

n HCCHeﬂyﬁTe €€ ACUMIITOTHKH

Buaer 2.

Kpucranmisl, KUAKOCTH, CTEKIIA, CTIJIaBbl, MATHUTHBIE CUCTEMBI. [lanbHui U OJIMKHUN TTOPSIIOK.
Heynpyrue mpoueccsl u ux ponb B cboe (a3el. Bpemst cOost (a3l 3a cueT KBa3sHyINpyrux
MPOLECCOB.

PaccMoTpuM JIByMEpHYIO TPBDKKOBYIO TPOBOAMMOCTH B pexkume NNH (mpbbkku 1o Onmvkaiimmm

net
cocensiM). IlycTh k cucTemMe 1MoBEACHBI 1Ba KOHTAKTa B TOUYKax a U b Ha paccrosanuu L,,? Lﬁm) JpyT OT

apyra. KoHTakTel MIMEIOT BUA MI€AJIbHO MPOBOSIINX AUCKOB paguyca 1 = Lgp,. IHTYUTHBHO ICHO, YTO

BCJIIMYMHA CONPOTUBJICHUA Rab MCXKAY OTUMH KOHTAKTaMH MOXET 3aBUCCTb OT KOHKPETHOI'O

o (hom)
pacrosiokeHus npumecel U (QIyKTyupoBaTh OT 0oOpasua K o0pasily, OTKJIOHSASACH OT 3HaueHus R,

KOTOpOE MOJIy4aeTcsi, €CIIM PacCMaTpUBATh CUCTEMY, KaK HEpephIBHYIO cpeny. Vccnenyiite Gpuykryannu

BEeNUYUHBL R, mOpu ngi? =r = L,,. Haiinure ¢ynkumro pacnpenenenust F,(AR) BenwmuumHbl AR =

hom
Rap — R((zb ). [MokaxkuTte, YTO pacIpelieieHue B 3TOM CIydae rayccoBo, a (pIyKTyalli OTHOCHUTEIBHO

Maiibl. Haliiure ux aucnepcuto.



