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1. MecTo u ueau IucuuIUInHbI B cTpyKType OITOII

Hucuumaa «KBanToBas Teopus moys» oTHOcUTcs K bioky «®akynsratuBsny OITOII. duc-
[UTUTMHA ABJSIETCS (PaKyIbTaTUBHON B CEIbMOM CEMECTPE YETBEPTOTO rojaa o0ydeHus: B Oa-
KaJaBpuare.

Henasimu ocBOeHMSI TUCHUIIMHBI SIBJISIOTCS:

e (opmMHUpOBaHUE Y CTYJACHTOB COBPEMEHHOTO MPEACTABICHUS 00 OCHOBHBIX METOJaX KBaH-
TOBOW TEOPHH TIOJISA, MTO3BOJISIONICH COBMECTHTH MPUHIIUIBI KBAHTOBOW MEXaHUKUA U TEO-
pUU OTHOCHUTEILHOCTH;

® OCBOCHHE OOYYaAIOIIUMHUCS TOCTHKEHUN KBAHTOBO-TIOJIEBOTO OMHCAHUS CHCTEM MHOTHX
YaCTHIL;

e (opmupoBaHUE y 00yUYaIOIMIMXCS MPAKTHUYECKUX HABBIKOB B PEIICHUH 3a/1a4 PEIIATHUBHUCT-
CKOM KBAHTOBOM MEXAHUKH U UCIOJIb30BaHUU nuarpamMm DeitHMaHa Jyisl pacuera npouec-
COB paccestHus B KBAaHTOBOU 3JIEKTPOIMHAMUKE;

e (opmMHUpOBaHHUE y CTYACHTOB OOIIEMPOPECCHOHAIBHBIX U MPO(HECCUOHATBHBIX KOMIIETEH-
uii B cootBeTcTBUU ¢ TpeboBanusiMu @I'OC BO no Hanpasnenuro nmoarotosku 03.03.02
«Duszukay.

2. Ilanupyemble pe3yJibTAThl 00y4eHHUS 0 JUCHUILINHE, COOTHECEHHbIE €
IVIAHMPYEMBIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM POrPaMMbI
(KOMIIETEHUMSAMH BBINYCKHHKOB)

®opmupyemblie kommne- | [Inanupyemble pe3yabTaThbl 00yYeHHs MO JUCHMIIIMHE (MOAYJIIO), Xa-
TeHIMH paKkTepu3yIoLIHe 3Tanbl POPMUPOBAHUA KOMIETEHIIUIH

31 (IIK-3) 3nams OCHOBHEBIE PEISTUBUCTCKHAE YpaBHEHUS; TeopeMy Herep;
METO/i KAHOHMYECKOT0 KBaHTOBaHUS; DIIEKTPOHHBIA M (DOTOHHBIN Tporia-
raTopbl; MAaTPUILy paccesHHs; KOMMYTAI[HOHHbIC COOTHOIICHHUS JUIS OIe-
OK-3 PaToOpOB CIMHOPHOT'O U 3JIEKTPOMAarHUTHOTO noJei; npasuina deiiHMaHa.
roroerocts npuvensts Ha npaktuke | V1 (IIK-3) Ymems HaXoanuTh pelieHue ypaBHeHHus Jlupaka B mpocTernmx

po(hecCHOHAbHBIC 3HAHUS TCOPHU .
AX, UCITOJIb30BATH T My Het A OIT HUS TUHAMHUYCCKNX
1 METOJIOB (DHBHUCCKHX HCCIEIOBa- CllydasX; UCII0JIb30Ba CoOpEMYy HIETCp JIA OIpPEaciIc JrHa eC

Huid WHBApUAHTOB IOJIEM; BBHIYMCIIATh BaKyyMHbIE CPEAHUE OT MPOU3BEIECHUN
(9Tam ocBOCHUS — OIEepaTOpOB MOJEH; BbIPAXKAaTh AMIUIMTYAbl PACCESIHUS JJIsI OCHOBHBIX
3aBepIIAOLHIA) 3NIEKTPOAMHAMHUYECKUX TTpolieccoB uepe3 auarpammbl OeitHmana.

B3 (IIK-3) Brademwb T€OPETUKO-TIOICBBIMI METOAAMHU U UCIIOIB30BaTh UX
(py HEOOXOAMMOCTH) B UCCIICAOBAHUSX, CBA3aHHBIX ¢ (PU3UKOH BHICOKUX
9Hepruil U GU3NKOW KOHJCHCHPOBAHHOT'O COCTOSHHS.

3. CrTpyKTypa u coaepKaHue TUCUUIIINHBI

O0beM JUCIUIUIMHBI COCTABJISIET 2 3a4ETHBIC SAMHUIIBI, BCETO 72 Yaca, U3 KOTOPhIX 49 "acoB
COCTaBJIIET KOHTaKTHas paboTa oOyuwarouierocsi ¢ npenojaBatesneM (16 yacoB 3aHATUSA JIEK-
LIMOHHOI'O THUIIA, 32 yaca 3aHATHSI CEMUHAPCKOI0 TUIa (CEeMUHAphl, HAYYHO-IIPAKTUYECKUE 3a-
HATUA), | 9ac MEpONpHUATHS MPOMEXYTOUHOM aTTecTaluu), 23 yaca COCTaBIsE€T CaMOCTOS-
TenbHas paboTa 00yyaronerocs.




Cojziepxanue QUCITAILUIAHBL (MOTYIIS)
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Tema 1. PensTuBucTCKIE aBHe-
P 7 2 3 5 2
HUS
Tema 2. Kitaccuueckue mons: na-
rpamkeBa (GOpMyIHpOBKa, IUHA- 7 ) 3 5 b
MHYECKHE HHBAPHAHTBI, TEOpEeMa
Herep
Tema 3. ['mobabHBIC U JIOKAJIBHBIC
7 2 3 5 2
CUMMETPUH
Tema 4. CnoHTaHHOE HApYIICHHUE
Py 7 2 3 5 2
CUMMETPUH
Tema 5. Kanonnueckoe KBaHTOBA- 7 b 3 5 )
Hue noneit. CrasipHoe mosie
Tema 6. KBanToBO€ ClTUHOPHOE
P 6 1 3 4 2
nosue
Tema 7. KBanToBanue 371eKTpo-
MarauTHoro mojs. Dddexr Kasu- 6 1 3 4 2
Mupa
Tema 8. BzaumonelicTBytomue mo- 6 1 3 4 b
J4. Matpuiia paccestHus
Tema 9. Paccesiare 2IeKTpOHOB U 6 1 3 4 b
MMO3UTPOHOB BHEIIHUM II0JIEM
Tema 10. Ceuenue paccesHus ¢o-
TOHA AJIEKTPOHOM B HH3IIIEM I10- 6 1 3 4 2
pSKE TEOPUH BO3MYLICHUI
Tewma 11. [lepenopmMupoBKa Maccsl 6 1 b 3 3
Y 3apsja dJIEKTPOHA
B T.Y.TEKYIIUH KOHTPOJIb 4
[IpomexxyTounas arrecranus — 3ader 1

Texkynuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAECTCS B BUJAE PELICHUHM U MOCIEAYIOEN IPO-
BEPKU JOMAIITHUX KOHTPOJIbHBIX PabOT, a TakKe B paMKaxX 3aHSATUH MPAaKTUYECKOTO U CEeMH-
HapCKOI0 THUIIA, TPYNIIOBBIX M WHJIWBUAYAJIbHBIX KOHCYJbTAalMK. MITOrOBBIM KOHTPOJIb OCY-
LICCTBIIACTCS Ha 3a4eTe.

4. OoOpa3oBaTesibHbIEC TEXHOJOTHHU

[Ipu u3ydeHur NUCHUIUIMHBI UCIIOJIB3YIOTCS COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJIO-
run. [IpenrycMarpuBaeTcsi LIMPOKOE UCIIOJIb30BAHKE B YU€OHOM IpOLIecCe aKTUBHBIX U UHTE-
PaKTUBHBIX (OpPM NpOBeeHUs 3aHATUH (Pa300p KOHKPETHBIX CUTYAllUi, TPEHUHTH IO perie-
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HUIO MPAaKTUYECKUX 3aj[ad) B COUETAaHUU C BHEAYIUTOPHOM pabOTOM C 11eNbi0 (OPMUPOBAHUS
1 pa3BUTHUS NPOPECCHOHATIBHBIX HABBIKOB 00YUYaOIIUXCS.

KonrtakTHas pabota (paboTa BO B3aMMOJEHCTBHH C MPEMOIaBATENIEM) IO JUCIUIUINHE
MPOXOJUT B (hopMe JeKIUN U IPAKTUUECKUX 3aHSITHH, a TakKe B BUJE KOJUIEKTUBHbBIX U UH-
OUBUAYAIbHBIX KOHCYIbTalMi. Ha 3aHATHSAX JIEKIIMOHHOTO TUIA MCHOJIB3YIOTCS MYJIbTHME-
JUIHBIE Cpe/ICTBa MOAJEPKKH 00pa30BaTeIbHOIO IMPOLIECCa, YaCTh 3aHATUNA MPOBOIATCS B
BUJIE JIEKIIMH ¢ MPOOJIEMHBIM HM3JI0XKEHHEM Mmarepuasia. Ha 3aHATUSX MPaKTUYECKOro THIIa
pa3buparoTcs pelieHus 3a4ad Pa3InyHOM CTENEHU CIIOXKHOCTH, HMPOBOASTCS OOCYXKIEHUs
paccMaTpuBaeMbIX NMPOOJIEM B CBETE MOCIEIHUX HAyYHBIX AOCTHIKEHHUI B JaHHOW 00JacTH.
CrynenTsl paboTalOT KaK MHAWBUIYaIbHO, TAK U KOJUIEKTUBHO.

CamocTrosrenbHas paboTa BKIIIOYAeT B ce0sl BHINOJIHEHNE JOMAIIHUX KOHTPOJIbHBIX pa-
00T U TEOPETUUYECKYIO MOATOTOBKY K 3aHATHAM IO MaTepHaliaM JIEKIIMH U PeKOMEHJOBaHHON
JuTepaType, IpUBEICHHOM B KOHIIE TaHHOM IporpamMmel. Kpome TOro, CTy1I€HTbI UMEIOT BO3-
MO>KHOCTb IPUHUMATh y4acTHE B CEMUHApax C NPEACTaBUTENIIMU POCCUMCKHUX U 3apYOEKHBIX
Hay4YHBIX OpraHu3anuil, mpoBoauMbIX B dDenepanbHOM Hcclea0BaTeNbCKoM ieHTpe MHCTUTYT
npukiagHoil pusuku Poccuiickoil akaieMuu Hayk.

@®opMOif UTOTOBOTO KOHTPOJIS 3HAHUM CTYJEHTOB IO JUCLUIUIMHE SIBJSETCS 3a4eT, B
X0JIe KOTOPOTO OLIEHWBAETCS YPOBEHb TEOPETUYECKUX 3HAHUM M HABBIKU PEILICHUs MTpaKTuie-
CKHX 3aJad4.

5. Y4eOHo-MeTOaM4YeCKOe o0ecledYeHHEe CAMOCTOSTEJbHON PadoThI 00y-
Yarmmxcst

CamocTrosrenbHas paboTa CTyIEHTa CIIOCOOCTBYET OoJjiee yriiyOJeHHbBIMU U aKTUBHOMY
YCBOCHMIO COJAEpKaHUs Kypca U SIBJISETCS HEOOXOAMMBIM aTpUOYTOM IOJATOTOBKU BBICOKO-
KBATU(UIIUPOBAHHOTO CIICIHANIKNCTAa B 00nactu ¢yHIaMeHTanbHOU Gu3uku. CaMOoCTOSTEINb-
Has paboTa oOyyarouiuxcs MpearnoaraeT u3y4eHue KOHCIEKTOB JIEKUUH, BbIIECICHHBIX pa3-
JIeJIOB OCHOBHOM U JIONOJHUTENIbHO JINTEPATyphl, a TAK)KE BHIMIOJHEHHE TOMAIIHUX 3aJaHUMH,
BKJIIOUAIOLIUX B ce0sl TPYIIIbI 33/1a4, OTBEYAIOIINX W3yYaeMbIM pa3jienaM JUCHUIUIMHBL. JlJis
BBINIOJIHEHUS JOMAITHUX 3a/laHu CTYJEHThI U3y4YaloT IPUMEPBI PELIEHUs 3a/1a4, C UCIOJIb30-
BAHHUEM MHBIX UCTOUYHUKOB U3 Pa3esioB OCHOBHOM U JOMOJHUTEIbHON JIUTEPATYphl, YKa3aH-
HBIX B pasjelie 7 JaHHOW MPOTPaMMBI.

I/IH)II/IBI/I)IyaJ'H)HBIC 3a4ETHBIC 3alaHuA BbIAAKOTCA CTYACHTAaM 3a 3 HEACIN 10 OKOHYaHUA
cemecTpa (0aHK 3TUX 3aJaHUi OOHOBIIIETCS €XKEro/1HO). B TeueHune 3Toro BpeMeHu CTYACHTHI
CaMOCTOSITEIIEHO PENIAl0T 3a4€THBIE 3a7a4l, P HEOOXOIUMOCTH, KOHCYIBTHPYSCH C MPETIO-
JaBaTeIIeM.

TunoBsble 3a7a4m, nIpeyIaraeMbie CTYJICHTaM B KQ4eCTBE IOMAIITHAX KOHTPOJIBHBIX pa-
oor:

3ajaya 1.
B cucreme nokos 31eKTpoHa, UMEIOLIEro BOJHOBYIO (PYHKIHIO

Up=0) = q‘:f .

€ro CIIMHOBOE COCTOSTHUE ONMCHIBACTCS ABYXKOMIIOHEHTHBIM CIUHOpPOM ¢ . Haiitu Oucnu-

Hop U(p) B cucteMe KOOpAMHAT, B KOTOPOU UMITYJIBC 3JIEKTPOHA PaBEH P.

3ajmava 2
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6.
MUILJIMHE,
BKJIIOYATOIINN:

6.1.

q)OHL[ OLCHOYHBIX CPEACTB /IJIA l'lpOME)KyTO‘IHOﬁ arTreCralnmm 1o 1uc-

[lepeueHp KOMIIETEHIMI BBIMYCKHUKOB 00pa30BaTeNIbHON MpPOTpaMMBbl C yKazaHUEM

pe3ynbTaToB 00y4YeHHs (3HAHUI, YMEHHM, BIAJCHUI), XapaKTEepU3yIOLUX dTanbl UX GOpMU-
pOBaHMs, ONMMCAHUE IMOKa3aTeleld U KPUTEPUEB OLIEHUBAHUS KOMIIETEHUUN Ha pPa3IUYHbIX

sTanax ux GopmMupoBaHus.

IIK-3: TOTOBHOCTh MPUMEHATh Ha MPAKTUKE MPOQecCHOHANIbHbIE 3HAaHUS TEOPUU U METOJIOB

(DMBUYECKUX HCCIICIOBAHUM

Nuarkatopbl KOMIETEHIUT

Kpurepuu onieHuBanus (J€CKPUIITOPHI)

«HE3AUECT»

«3a4eT»

3nanus

3HaTh OCHOBHBIE PEIATUBUCTCKUE
ypaBHeHus; TeopeMmy Herep; meron
KaHOHUYECKOT0 KBaHTOBAaHHUS;
AJIEKTPOHHBIA M (DOTOHHBIN Tpora-
raTopbl; MaTPHUILy PaCCESHUsS; KOM-
MYTaI[IOHHBIE COOTHOILEHUS s
OIEepaTopoB CHHHOPHOIO M 3JIEK-
TPOMAarHUTHOTO TIIOJIeH; IpaBUiIa
DelinmaHa

Hanume rpyObIx omIMOOK B OCHOBHOM
Marepuaie

3HaHWEe OCHOBHOT'O marepuaiaa ¢
HC3HAYUTCJIIbHBIMU IOrpeIIHoO-
CTAMU

Ymenus

YMeTb HaXOAUTh pelIeHne ypaBHe-
Hus Jupaka B mpocTedmmx ciyya-
SIX; UCTIONB30BaTh TeopeMy Hétep
JUTSL OTIpeIeNeHUs] TUHAMHYECKUX
MHBapHUAHTOB IOJIEH; BEIYUCIIATD
BaKyyMHBIE CpEJHUE OT NPOU3BeE-
JIEHUH OIlepaTopoB IMOJIEH; BhIpa-
KaTh aMIUIUTYbI pacCCEesSHUs IS
OCHOBHBIX AJIEKTPOANHAMUYECKUX

Heymenue ucnosnp3oBaTh MonydeHHbIE
3HAHUA JUIA PEIIeHUs 3a1ad, TpeOyro-
[UX BJIAJIEHUs] METOJaMU DPEISTUBU-
CTCKOM KBaHTOBOW TEOPUHU

YMeHHE NPUMEHSATH IONyYEH-
HBIE 3HAHUS IS PEIleHHsS KOH-
KPETHBIX 3aqa4 M TpPH TPO-
BeJIEHUH HAYYHBIX HCCIIEIOBAHMI
B M30paHHOI 00yIacTH




MPOIIECCOB Yepe3 AUarpaMmbl

OdeitHMana

Haevixu OTCyTCTBHE psia BaKHEHIIMX HaBbI-| Hanmwywe OCHOBHBIX HAaBBIKOB,
Brnanerh TEOPETHKO-TTONIEBBIMH Me- | KOB, MPEIYCMOTPCHHBIX MAHHOW KOM- | TPOJEMOHCTPUPOBAHHOE B CTaH-
TOJIAMH M UCIIOJIB30BaTh UX (IpU TIETCHITUCH JMAPTHBIX CUTYAIMSIX TPH IPOBE-
HEOOXOIUMOCTH) B UCCIICIOBAHUAX, JICHUH TCOPETUYCCKUX W/WIH DKC-
CBSI3aHHBIX ¢ (DU3HUKOM BHICOKHX MEPUMEHTATBHBIX  (PU3HMYCCKUX
SHEpruii ¥ PU3MKON KOHICHCUPO- HCCIIeIOBaHUI

BaAHHOI'O COCTOSAHUS.

[IIkana OIGHOK MO IPOIEHTY IIpa-
BUJIBHO BBITTOJTHEHHBIX KOH- 0-50% 50 —100%
TPOJBHBIX 3aJlaHUI

6.2. Omnucanue mkai OLCHUBAaHUA
WToroBblif KOHTPOJIb KAUECTBA YCBOEHUS CTYJIEHTAMU COJIEP KaHUS JUCIUIUIMHBI IPO-
BOAMTCS B (popMe 3adera, Ha KOTOPOM OIPEAEISETCS:

o YPOBEHb YCBOEHHUS CTYJEHTAMH OCHOBHOT'O y4eOHOTO MaTepuaa Mo JUCIUILINHE;
o YPOBEHB ITIOHUMAHUS CTYJI€HTAMHM U3Y4EHHOI'O MaTepraa;
o CIIOCOOHOCTH CTY/IEHTOB HCIOJIb30BaTh MOJYYEHHBIC 3HAHUA U1 PELIEHUs KOH-

KpPETHBIX 3a1a4.

3adet mpoBoaUTCS B yCTHOUM opme. CTyIEHTHI MOTYYat0T MHAUBUAYATBHOE 3a/IaHUE,
BKJIIOUAIOLIEE B ce0sl TEOPETUUYECKHIT BOIIPOC MO OJTHOMY M3 pa3lelioB Kypca U OJHY 3ajady,
TpeOyIOIIYI0 MOATATHOIO pelIeHUs U pa3BépHyTOro oreera. Kpome toro, B mpouecce codece-
JOBAHUS CTYACHTHI JOJDKHBI OTBETUThH HA OJMH-IBA JOTIOJHUTEIBHBIX BOMPOCA 3K3aMEHATO-

pa.

Onenka YpoBeHb NOATOTOBKU

3auer B 1ienoM ynoBieTBOpUTEIbHAS MOATOTOBKA, BO3MOXHO C 3aMETHBIMH, HO
He TpyOBIMHU OIIMOKaMHU WK HepoueraMu. CTyIEHT JaeT MONHBIN OTBET Ha
BCE TCOPETUYECKHE BOIPOCHI COOECENOBAHMUSA, BO3MOKHO ¢ HEOOIBIIUMU
HETOYHOCTSIMH, JIOMYCKAIOTCs HErpyOble OIIMOKK MPH OTBETaX Ha JOMOJ-
HUTENIbHBIC BOIPOCHL. [loNydeHHbIC OTBETHI OTIMYAIOTCS JIOIMYECKOH I10-
CJI€0BATENbHOCTBIO, JOCTATOYHOW YETKOCTHIO B BBIPAKEHUHM MBICIEH,
BO3MOKHO C HE BCEraa IOJHOH 00OCHOBAHHOCTHIO BEIBOJOB, M B IIETIOM
JIEMOHCTPUPYIOT 3HaHUE O0IIeHU3NISCKUX M MPOPECCHOHATBHBIX JUCIH-
IUIMH, YMEHUE PUMEHSTh Ha PAKTUKE TPHOOPETEHHBIC HABBIKH.

50-100 %-Hoe BBLITIOIHEHHE 3aaHHiT

Hesauer [MoaroroBka HemocTaTouHasi U TpeOyeT JOMOIHUTELHOTO U3YUCHHS MaTe-
puana. CTymeHT AaeT OmIMOOYHBIC OTBETHl KaK HAa TEOPETHYECKHE BO-
IIPOCHI, TaK U Ha HABOAAIIUE U JOIMOJIHUTCIIBHBIC BOIIPOCHI IIPCIIOaAaBaTElIA,
YTO TOBOPUT O HEMOCTATKE 3HAHMH MO OOUICPU3NISCKHM U MPOdecCHo-
HaJIbHBIM JUCHUIIIIMHAM, OTCYTCTBHU YMCHHA IPUMCHATH Ha IIPAKTUKE
MpHOOPETEHHBIC HABBIKU.

0-50 %-Hoe€ BBIIOTHEHHNE 3aaHUIT

6.3. Kpurepuu u nporeaypsl OlICHUBaHUS PE3yJIbTATOB 00yUYEHUS IO JUCIIUTI-
auHe (MOAYJII0), XapaKTepU3yIOIIUX dTanbl GOPMUPOBAHUS KOMIIETEHIIUM.

151 oneHMBaHusl pe3yJibTATOB 00yUeHHsl B BU/ie 3HAHUI MCIOJIb3YIOTCS Cieaylomme
Npoueaypbl U TEXHOJIOTHH:
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—  WHAWBUIYyaJTbHOE COOECEI0OBAHME,
— YCTHEIC H/WIIH IMCbMEHHBIE OTBETHI Ha BOITPOCHI.
151 oneHMBaHusl pe3yJibTaTOB 00yUeHHsl B BU/le YMEHHMI M BJIAJCHUH MCTIOIb3YIOTCS
cjeyouye npoueaypbl ¥ TEXHOJIOTHU:
— IpakTUYecKHe KOHTpoJibHBIE 3a1anus (nanee — [1K3), Bkitoyaroniye oqHy win He-
CKOJIBKO 3a/1ad.
[To cnoxunoctu IIK3 paspenstorcs Ha HpocThie (CTaHAAPTHBIE) M KOMILJIEKCHBIE 3aJaHMUS.

[Ipocteie [1K3 npeanonarator pernieHre B OAHO WM JBa JEHCTBUS, IPUMEHSIOTCS Ul OLIEH-
k1 ymeHuil. KomriuiekcHble 3a1anus (3a1aHus MOBBILIEHHOW CJIOXKHOCTH) TPeOYyIOT MO3TAIHO-
IO PELICHHs U Pa3BEPHYTOT0 OTBETA C MPUMEHEHUEM HECTAHIAPTHBIX ITOJIX0I0B K PEIICHUIO.
KomruiekcHpie npakTHyecKne 3aaHus IPUMEHSIOTCS Ul OUEHKH BiIaaeHuil.  Kpurepusamu
OLICHKH PE3YJIbTaTOB 00yUEHUs SIBISIOTCA MHIMKATOPHI, IpUBEAEHHbBIE B pa3zaene 6.1. B 3aBu-
CUMOCTH OT YCIIEHIHOCTH BBIIIOJIHEHMS JAHHBIX KPUTEPUEB BBICTABIISIETCS OLICHKA «3a4eT»
WM «HE3a4eT).

6.4. TumnoBble KOHTPOJBHBIE 3a/laHUsI WM WHbIE MaTepHasibl, HEOOXOAUMbIE
JUTSL OLIEHKH pe3yJIbTaTOB OOYUEHHMsI, XapaKTEPU3YIOLIUX 3Tarbl (OPMUPOBAHUS
KOMIIETEHUUA U (WJIK) JJIs1 UTOTOBOTO KOHTPOJISI C(HOPMHUPOBAHHOCTU KOMIIE-
TEHILIMH.

TeopeTuquKne BOIIPOCHI VIl IPOBEACHUA TEKYHICro KOHTPOJA H NMPOMEKYTOY-
HOM aTTecTallMM 0 UTOraM OCBOEHHUS JUCHHUILJINHBI:

1) VYpasuenue /lupaxka. Ilepexon Kk HEPEIATUBUCTCKOMY IPUOIMKEHHUIO.

2) JlopeHu-uHBapHaHTHOCTH ypaBHEeHUs [{upaka.

3) Kiaccuueckue cBoboanbie mons. Jlarpamxuan. Teopema Herep. Bexkrtop snepruu-
HMITYJIbCA.

4) HenpepsiBuble cummeTpun. I'nobanbuast U(1) cummerpus. JlokanbHble CUMMETpUU U
KaJIMOPOBOYHBIE MOJISL.

5) CnonranHoe HapylieHre cuMMeTpun. ['onacroyHoBekue yacTuibl. D¢ ekt Xurrca.

6) CromHopHoe noJsie. IMITynibCHOE TpeicTaBICHHE.

7) DOnexkrpomarHuTHoe moje. KannbpoBoyHas ”HBapHaHTHOCTH U ycioBue JlopeHia.

8) Kanonwmueckmit Qopmanmsm. KsantoBanwe ckamsapHoro moiisa. DeiHMaHOBCKHI
[IpOIaraTop CKaJipHOTO IMOJISL.

9) KsanTOBaHHE MEKTPOMATHUTHOTO TMOJIS (KATHOPOBKA U3ITYUCHHUS).

10) KsanToBanue nosst Jupaka. @eiiHMaHOBCKUH TTpoIiaraTop.

11) Marpuna paccesnus. Ilpencrasnenust Llpeaunrepa, I'eiizenOepra. Ilpencrasienue
B3aUMOJICHCTBUS.

12) Teopust BO3MYIIEHUN UIsl S-MaTPULIBI.

13) DnexkTpoMarHUTHOE B3auMOJIEHCTBUE. MarpuuHble 3JeMeHTbl S-marpuilsl. [IpaBuna
deitHMaHa.

14) HepenstuBucrckas Teopus paccesiHus. bopHoBckoe nMpuOIMKEHHE.

15) PaccesiHue 371eKTpoHa B KyJOHOBCKOM I10JI€ B HU3LIEM HOPSAIKE TEOPHUH BO3ZMYILEHUH.

16) Paccesnue 3reKTpoHa Ha JIEKTPOHE. Y CPETHEHHE 110 CITMHOBBIM TOJISIPU3AITUSIM.

17) KomnToHOBCKOE paccesiHHe.

18) Crpykrypa amarpamMmm MaTpuipl  paccessHus. CoOCTBEHHO-DHEPreTUYECKHEe |
BEPIIMHHBIE IUarpPaMMBl.



19) DOddexrtuBuble nuHuu. YpaBHenust [laiicoma mis ¢ynkuuii I'puna. I'paduueckoe
ypaBHEHHUE U1 BEPUIMHHON (QYHKIIUH.

20) IlepenHopMHpOBKa Macchl AJIEKTPOHA.

21) IlepenopmupoBka 3apsga B KO/I. [lepeHopMupyeMOCTh KBAHTOBOM AJIEKTPOAMHAMHUKH.

TunoBble 3aga4u AJsl NMPOBCACHUSA TCKYLIECI0 KOHTPOJA H l'lpOMe)KyTO'lHOﬁ aTTe-
CTAalMH4 110 U TOraM OCBOCHMUSA JUCHMUIIJIMHBI:

st onenku chopmupoBanHocTr KomneTeHIU [1K-3: TOTOBHOCTh MPUMEHATHh HA MPAKTHKE
npodeccuoHaNbHbIC 3HAHUSI TEOPUU U METOJ0B (PU3NUYECKUX UCCIICIOBAHMI:

3agaua 1.1

ILJ'I?I 0e3MaccoBOro CBO60I[HOFO CIIMHOPHOT'O IIOJIA HAIMUMCATh IJIOTHOCTDH JIarpaH>XXHaHa
L , BBIBCCTH YPAaBHCHUS IBUIKCHH:A, II0Ka3aTb, YTO L HWHBAPUAHTCH OTHOCHUTCIBHO KHpPAJb-

HBIX IpeoOpaszoBanuii: ¥ — exp(ifys)y , (f —NOCTOsHHAY, ¥5 = iy0y1y2y3)1/1 HaWTH COOT-

BETCTBYIOIINI COXPAHSIOIUNCS TOK.

3amgauga 1.2

JInst TUpaKoBCKOTO MOJIsl OTIEpaTop 3apsijia

O=[dljoG.0). re j,G0=FEnywEn-.
[Toka3ars, 4to V7, (f, t)| 0> €CTh COCTOSIHHE ¢ 3apsiioM (-1).

3agauga 1.3

Vcnone3ys JNUHEHHYIO MOJCTAHOBKY, AMArOHAJN30BaTh JATPAHKHAH 2-X CKAISAPHBIX
HOJIEH @, (x) u (pz(x)
L=1L, ((p19m1 ) + L, ((02,m2)+ 8PP,

rie g - KOHCTaHTa CBSI3H, a LO((p,m)=%((8u¢)(a”¢)—m2¢2)’ m, >m, .

HpOBC)ISI KaHOHHNYCCKOC KBAHTOBAHHUEC HOBBIX CBO60}IHBIX HOJ'IGI\/’I, BbIYUCIIUTb KOMMYTATOP

[61(x).¢:(x) ]

3amgauga 1.4
B HU3IICM HOpr)IKC TGOPI/II/I BOSMYHIGHI/II/I HaAaUTU ManI/I‘IHI)II/I DJIEMCHT Sﬁ JJIs1 ynpyro-

ro pacCceiaHusd CKaﬂﬂpHOﬁ YaCTHULbl KYJIOHOBCKUM IMOTCHIIUAJIOM. P€3y.]'II)TaT CpaBHHUTB C COOT-
BCTCTBYIOIIUM BBIPAXKCHUEM JJI paCCCAHUS DJICKTPOHA.

6.5. Meroanueckue MaTepUAIIbl, OIIPEACIAIOIINAE IPOLEAYPbI OLICHUBAHUS.

[Tonoxenne «O mpOBENEHUU TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMN
arrecrauun oOyuarouuxcs B HHI'Y», yrBepxknénHoe mnpuxazom pekropa HHIY or
13.02.2014 r. Ne55-O/1,



[Tonoxxenne o GhoHIE OIEHOYHBIX CPENCTB, YTBEP)KIEHHOE MpukazoM pekropa HHI'Y
ot 10.06.2015 Ne247-O/1.

7. YueOHO-MeTOAN4YeCcK0e U MHPOPMAIIMOHHOE o0ecriedeHHe TUCUUIIIMHBI
«KBaHTOBas TEOPUS MOJISD)

a) OCHOBHas JIUTepaTypa:

1) Baiinbepe C. KBanroBas Teopus nosieit, T.1. M., ®MJI, 2015, 648 c. — Pexxum nocty-
na: DbC «Jlanbp» https://e.lanbook.com/book/91164

0) TOTIOJIHUTETIbHAS JTUTEPATYPA:
1. ILsenux A.M. KBanTtoBas Teopus 1oJis B (pr3nKe KOHACHCUPOBAHHOTO COCTOSIHUS. M.,
®usmatiut, 2004, 320c. — Pexxum noctyna: 9bC «Jlanby
https://e.lanbook.com/book/2714

B) IIporpaMMHoe obecrieuenue u IHTepHeT-pecypchbl

1) VYueOHO-00pazoBaTenbHas Gpu3nKo-MaTemMaTudeckas ouomoreka EqWorld
http://eqworld.ipmnet.ru/ru/library/physics/quantum.htm

2) ¥YpO PAH Jlabopatopus teoperudeckoit ¢puzuku M.B.CanoBckuii JIeknuu mo KBaHTOBOM
teopuu noJisg, 2002 -379 c. http://sadovski.iep.uran.ru/RUSSTAN/LTF/Q _fields.pdf

3) Departament of physic, University of California, Santa Barbara, Mark Srednicki Quantum
Field Theory, 2006 -616 c. http://web.physics.ucsb.edu/~mark/ms-qft-DRAFT.pdf

4) Marepuainsl kadeapsl od1el saepHoit pusuku puznyeckoro pakyaprera MI'Y
http:/nuclphys.sinp.msu.ru/books/ft/index.html

8. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCIUIIMHBI (MOIYJIs1)

Jliisg mpoBeeHUs JIEKUUN U MPaKTUYECKUX 3aHATUN TpeOyeTcs TUIOBOE 000pyI0BaHUE
JIEKIIMOHHOMW ayIuTOPHH.

JUis TOATOTOBKM CAaMOCTOSITENIbHBIX KOHTPOJBHBIX PAabOT M Ul UX Tpaduyeckoro
IpescTaBiIeHus (€CiIM 3TO HEOOXOAMMO), a TaKkKe Uil PACHIUPEHHUs KOMMYHUKAIIMOHHBIX
BO3MOXHOCTEH CTYJIEHThl UMEIOT BO3MOXHOCTh pab0TaTh B KOMIIBIOTEPHBIX KJIaccaxX C COOT-
BETCTBYIOIIUM JIMIEH3UOHHBIM IIPOTPaMMHBIM 00€CII€YeHHEM U BBIXOJOM B IHTEpHET.

[Iporpamma cocraiieHa B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC BO ¢ yueTom pexomeHnnaa-
it u OIIOIT BITIO no nanpasnenuto 03.03.02 «dusukay, npoduib «PyHaaMmeHTanbHas Gu-
3UKa.

ABTOpBI I'"M. MakcumoB

Penensent B.A. bypnos

[IporpamMma ogo0peHa Ha 3acelaHuu METOIMYECKON KOMUCCHH (pakyinbTeTa «Bpicias mKkosa
0011Iel U TPUKIATHON (PUZUKNY
oT rojaa, mpoTokoJ Ne

[Ipencenarenb METOUYECKON KOMUCCUU A.M. ®eiirun




