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1. Henu v 3a1a4n AUCHUIIHHBI (MOIYJIA)

[Ipu uzyuenun aucruruinHel «PenstuBucTCKas Ppu3nkay CTYACHTHI 3HAKOMSTCA C TEOpPETHYE-
CKMMHU OCHOBAMHM OMUCaHUS (GU3HYECKUX MPOIIECCOB U IKCIIEPUMEHTOB, KOTOPbIE IEMOHCTPUPYIOT OT-
JN4YMS KJIACCMYECKONM TEOpHUM OT KBAaHTOBOro omucaHus. JucuuniauHa «PenstuBucTCKas (pu3nka»
IpeJIcTaBiIsieT co00i TEeOPEeTHUECKYI0 OCHOBY U BBEJEHHE B MOCIEAYIOUINI KypC KBAHTOBON MEXaHH -
K. MaremaTrueckoil 1 MeTOJMYeCKOM 0a30i1 Kypca sIBISIOTCS BCE pa3zeiibl Kypca MaTEMaTUKH U T€O -
peTrueckoi (hM3MKHU, U3yUYeHHbIE CTyJACHTaMU K Hadaly 4 cemecTpa. B pe3ynbraTe m3ydeHus Kypca
CTYZCHT NMPHOOpETAeT NMepBOHAYAIbHbBIE 3HAHH 0 KBAHTOBOM NMPUPOJAE MaTepHH, a Takke (yHIaMeH-
TaJbHbIE 3HAHUS O 0A30BBIX MOJX0AAX K OMHMCAHUIO KBAHTOBBIX CUCTEM.
esan kypca
Lenpto kypca «PenstuBuctckas ¢usuka» sSBISETCS O3HAKOMIICHHE C OCHOBHBIMH HJESIMU U
MPENOCHUIKAMH, JIKAIUMHI B OCHOBE OMUCAHUS KBAaHTOBBIX A((PEKTOB, BOSHUKAIOIIUX B PEaTbHBIX
buznYECKUX SKCIIEPUMEHTAX. ITa TUCIUIUIMHA CIOCOOCTBYET MPOBEACHUIO IEMapKaIlii MKy Hayd-
HBIM ¥ aHTHHAYYHBIM TIOJIX0/IOM B U3YYE€HUH OKPYKAIOIIETO MUPA, TIO3BOJISIET HAYYUTh CTPOUTH (PHU3H -
YECKHUE MOJENH MPOUCXOJAIIEIO U YCTAaHABIMBATH CBSI3b MEXAY SBJICHUSMH, IPUBUBATh TOHUMAaHUE
IIPUYMHHO-CJIEACTBEHHOM CBSA3HM MEXKy SIBICHUSMH.
3agaum Kypca
— M3y4eHHE OCHOBHBIX (PM3NYECKUX MPOIIECCOB, B KOTOPBIX MPOSBISETCS KBAaHTOBAsI MPUPO/IA Ya-
CTHII, B TOM 4Hcie (POTOHOB;

— OCBOEHHE MAaTEMaTUYECKOro M JIOTMUECKOI0 armnapara, a Takke GU3NYECKUX 3aKOHOB, KOTOPBIM
MOIYUHSIOTCS (PU3NYECKUE MPOIIECCHl C KBAHTOBBIMU 3P eKrTamu;

— (GopMHUpOBaHKE Y CTYJECHTOB 3HAaHUII OCHOB KBAHTOBOM TEOPUH OMHMCAHMS OKPYKAIOIIETO MUPA,
a TaK»Ke OTJIMYUM KJIACCUYECKOTO U KBAHTOBOT'O ONHUCAHMS;

— O3HAKOMJICHHE CTYAEHTOB C HCTOPUEHW M JIOTMKOM BO3HUKHOBEHHUS KBAHTOBOM MEXAHUKH W
OCHOBHBIX €€ OTKPBITUH.

2. Mecto aucunmimnbl B ctpykrype OINIOII

HuctunnuHa «PenstuBucTckas (u3uka» BXOAUT B 4YacTh, (POPMUPYEMYIO ydacTHHKaAMHU 00-
pa3oBaTeNnbHOro mporecca. «PensTuBucTckas ¢usnkay HauWHAST MUK (HU3HMUECKUX TUCIUIUIMH TEO-
peTUYecKoil (pU3MKHU W MperoiaraeT 3HaHUE OCHOB KJIACCHYECKOW MEXaHUKH M OCHOB BCEX Pa3CiiOB
BhHICIIEH MaTeMaTHKU. Takum 00pa3oMm, AJisi OCBOCHHUS NAHHOW JUCIUIUIMHBI CTYJISHT JOJDKEH 00ma-
JIaTh 3HAHUSIMU TI0 CJICAYIOMIUM IucuILinHaM: « TeopeTnueckas mexanukay, «Oomas usukay, «Ma-
TEMaTUYECKHI aHanu3y, «JIuneitnas anredpay, «/IuddepeHnmansusie ypaBHECHUSY.

3. TpeOGoBanus K pe3yJbTaTaM 0CBOEHHS JUCHMILUIMHBI (MOTYJIA)

Hepeqeﬂb NJIAHUPYEMBIX PE3YJbTAaTOB oﬁyqemm Mo IMCIUMIIJIMHE, COOTHECCHHBbIX C HHIUKATO-
aMHM JOCTHKeHHUsI KOMIIeTeHIu i

Komnerennus IIK-1: CnocobeH ucnoabp30BaTh CHENMAIM3MPOBAHHBIE 3HaHUS B o0Jia-
CTH (U3UKHU JJI1 OCBOCHHUS MPODUIBHBIX PU3NYECKUX JUCLMIIIUH

Hupukaropel komnereH-| UK,y 1.1 [IpuMensier Gpusnko-MaTeMaTHUECKHii ammapar B cdepe cBoei

1 npodeccrnoHabHOM 1eATeNbHOCTH

PesynbTarel 00yuenuss | 3naem: OCHOBHBIE METOJIbI PEIICHHUS 33/1a4, TPUMEHSIOIINECS B KBAaHTO-
BOW TEOPHUH.

Ymeem: npumeHaTy ocHOBHBIE (DU3MUECKHE 3aKOHBI, KOTOPBIM MOIYH-
HSIOTCSI U3y4YaeMbIe TIPOLIECCH, U BBIBOJUTH U3 HUX TPeOyeMbIe COOTHO-
HICHUS;

Bnaoeem: naBbikamu penieHrsl KBAHTOBO-MEXAHUYECKUX 3a]1a4.

Hnpukaropel koMmeTeH- MK 12
3HAET OCHOBOIIOJIATAIOIINE MPUHIIUTIBI, TTOHATHS PEISITHBUCTCKON (PU3H-




R4

KH.

PesynbTarsl 00yueHus

3namb: OCHOBHBbIE (PU3UYECKHE MPOLECCHl, B KOTOPBHIX MPOSBISIETCA

KBaHTOBas pupojia GOTOHOB.
Ymems: nonp30BaThCSI OCHOBHBIMU METO/IAMH PELICHUS 3a/1ay, MpUMe-

HSAIOIMECS B KBAHTOBOW TEOPUU
Bnaoemp: MareMaTHUECKUM anmapaToM, MPUMEHSIOIIEMCS B KBAHTOBO-

MCXaHUYCCKOM ITOAXOAC.

4. Coep:kaHue U CTPYKTYPa TUCHMILIMHBI (MOTYJIs1)

OO0BeM IUCIUIUIMHEI COCTABIAET 2 3aUeTHBHIX €IUHMIIBI, 72 Yyaca, B TOM 4YMCie 52 yaca KOHTaKT-

HOU pabOoTHI.

3aHATUS TPOBOAATCA TOJIBKO B OYHOM (hopMe OOydeHHs C NPUMEHEHUEM JUCTAHIUOHHOTO
KOHTPOJISI CAMOCTOSITENIbHON paboThl cTyaeHToB uepe3 DUOC ¢akynpTeTa. DIEKTPOHHONW U AMCTaH-
IIMOHHOU opM 00yUEHUS HE TTPETyCMATPUBACTCS.

Ha npaktnueckyto noaroroBky orsoaurcs 40 qacos.

dopma MPOMEKYTOUHOU aTTECTALlMU: 3a4ET.

4.1. Conep:kaHue TUCUMILIMHBI, CTPYKTYPHMPOBAHHOE M0 TeMaM, C YKa3aHHMeM BHI0B y4eOHbIX
3aHATHI M OTBEJIEHHOI0 HA HUX KOJIMYECTBA AKAJeMUYEeCKHX YaCOB

Ne | Pa3- | C| Bc 4! Buabl yueOHOI paboThl, ®DopMBI TEKy-
n/n | gen | e | er | HUX | BKJIOYas CAMOCTOSTEIBbHYIO PaboTy 00y4aroumxcs , IpakTHYe- | HIero KOHTPOJIs
IMc- | M | O |Ipak- CKYIO IIOATOTOBKY U TPYIOSMKOCTb YCIIEBaeMOCTH;
ou- | € | 4Ya | THde- (B gacax) dopma pome-
M- | ¢ | co | cKas JKYTOYHOM art-
KonrakTHas pabora mpenoaasates ¢ oOyqarony- | Camocrtos-
HBY/ | T B | mon- TeCTaluH
MHCS TeNnbHast
TEMBL | P ro- (no ceme-
pabora
TOBKa Jlexnun Cemunapckue | KoHcynprauuu cmpam)
00y- /MpaKTHYECKHE
qaro- /mabopaTopHbIe
IIUX- 3aHSITHUS
csl
1 -2 |4 |72 140 - 40 - 20 [IpakTuue-
CKoe  3aja-
HHUEC; BOIIpO-
Chl U 3aaa4du
K 3a4CTy
HUroro: 72 140 - 40 - 20

4.2. Il.1aH BHeayIUTOPHOM CaMOCTOSAITE/IbHOM PA00THI 00y4AKOIMXCS M0 TUCIUILIHHE

Cemectp HasBanue CamocrosrenbHas paborta ooydatonuxcsi | OneHoyHoe | YyeOHoO-
Te- TB MeTOou4e-
PasAeIa, TC gy camo- Cpokn  BeI-| Tpymo- CpeAICTBO cTon 5 ¢
MBI CTOATEIBHOMN | IOJTHEHHUS €MKCTh cioe obecrie-
YEHU MO-
paboTsl (dac.) CHHC  caMo
CTOATEIILHOU
paboTsl
4 Tema 1-16  |3ananue B Ilocne mpou- 20 Hemonctpa- |Hcrounukn  u3
BHie 3ajaun | ACHHBIX TeM LU TOTOBBIX | OCHOBHOM 1 10~
pemICHNH MIOJTHUTEJIbHOU




JUTEPaTyphl 10
TeMe TpaKTH4e-
CKMX 3aHSTHUH;
Ob6pa3zoBarenb-
pecypchl,
JO-CTYIIHBIE IO

HBIC

JIOTHHY U Hapo-
10, TPEJOCTAaB-
nsembiM  Hayu-
HOM Oubnmore-
koit UT'Y.

4.3. Conepxxanue yue0HOro MaTepuasia

Paznea 1. KBantoBblie 3¢ eKThl ¢ yaacTueM (hoToHOB

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Beenenne B npeaMer. [loHATHE OCHOBHOTO COCTOSIHUSI CUCTEMbL. KBaHTOBaHUE 3HEp-
TMH Ha IpUMepe cOpachIBaHUSl TaMMa-KBaHTa BO30YKIEHHBIM 2JIEKTPOHOM B aTOME BO-
nopona. [lonspuzanus Bakyyma. OCHOBHBIE YCKOPHUTEIM JJIEMEHTApHBIX YaCTHI[ U
anep.

O¢ddext Komnrona. Pacuer m3aMeHeHUs AMUHBI BOJHBI ()OTOHA, PACCEMBAEMOro Ha
anektpone. Onucanue GU3NYECKOTo IKCIepUMEHTa Ha napaduHe, JeMOHCTPUPYIOIIETO
sabdext Komnrona. Pacuer pyHnamMmeHnTanbsHOM NOCTOSHHOMN - mocTosiHHOM [1nanka.
OddexT nmazepHON KOHBEPCHUU. DKCHEPUMEHT IO pacCestHHIO (POTOHOB Ha TSKEIbIX
sIpax.

[Tpupona mporecca B3auMOICHCTBHUS YAaCTHI] — OOMEHHBIM MexaHu3M. [loHsTHE BUPTY-
ambHOW «11yOb». Tumbl QyHIaMEHTATBHBIX B3aHMMOJICHCTBHI, OCHOBHBIE OOMEHHBIC
YaCTHIIBI.

Paccestnue myuka ()OTOHOB Ha yIbTPApENATUBUCTCKUX DJIEKTPOHAX.

KoBapuaHTHbIE U KOBapHaHTHBIE BEKTOpPA. UeThIpeXUMMYJIbC YaCTULIBI. DKBUIUCTAHT-
HBIN CIIEKTD.

Oddext Meccbaysrpa. BoaMOKHOCTh MOTIOUICHHS U U3Ty4YeHHs] (OTOHOB 6€3 OTaauu
CBSI3AHHBIMU SIIPAMU.

Paszgea 2. PeassTuBuim

Tema 8.

Tema 9.

Tema 10.

Tema 11.

Tema 12.

Tema 13.

Tema 14.

YeTblpexmMepHOE MPOCTPAHCTBO MUHKOBCKOT0. DieMeHThl Au(QepeHInanbHOl Teo-
MmeTpuH, npeoOpazoBanus Jlopenua. [loHsTHE MeTpUYECKOTO TEH30pa M HOPMBI MPO-
CTPaHCTBA.

I'pynna Jlopenua, nBukeHus npocrtpaHcrBa MunkoBckoro. [lonstue BekTopa B AaH-
HOM IIPOCTPaHCTBE.

CkangpHple BenuuuHbl Ha rpynne Jlopenuma. Ilonarne TeH30pa B JaHHOM IIpo-
CTPaHCTBE.

Knaccugukamus ¢puzndeckux BEIMYUH MO TEH30PHOW pa3MEpHOCTH (CKassip, BEKTOP,
TeH30p, cnuHop). [Ipouienypa cBepTKH.

[TonsTHe MoNst. DIEKTPOMarHUTHOE TOJ€ KaK yJIbTPapelsiTUBUCTCKUN 00BekT. Uncio
CTEIeHel CBOOOBI.

CBs13p MeX Ay KOPIYCKYJISIPHOM M BOJIHOBOM XapakTepucTukaMu ceera. Ilnockas MoHo-
XpOMaTH4YeCKasi BOJIHA.

I'mnotesza Jle bpoins. DKCIEPUMEHT MO PaCCESTHUIO NIEKTPOHHBIX ITYYKOB Ha TOHKOMN
dobre.



Tema 15. Ilonarue BonHOBOW ¢yHKuMU. BonHoBas QyHKuus cBOOOAHON wacTuibl. ['mmoresa
[Tnanka-DWHIITEHA O CBS3M CBOMCTB CBOOOHOW MOHOXPOMAaTHYECKOW BOJHBI C JUHA-
MUYECKUMH XapaKTEPUCTUKAMU YacTHUIBI ¢ Maccod m=0, UMIYyJIbCOM ( M DHEpPrueu

E=qc.
Tema 16. Ilpunnun HeonpenenenHoctH I'eitsenOepra. @usnueckas HHTEPIPETALUS.

4.3.1. IlepeyeHb CEeMUHAPCKHUX, MIPAKTHYECKHUX 3AHATHH 1 JJA00PATOPHBIX PadoT

Ne No paznena u HaumenoBaHue ceMuHapoB, IpaKkTHye- Tpyno- Onenounsle | DopmMupy-
/0 | TEMbI TUCIIHU- CKHUX M 1a00paTopHBIX padoT €MKOCTb CpeacTBa eMblIe
IUTHHBI (MO- (gacer) KOMIIETCH-
JTYJIST) 1105054
1 2 3 4 5 6
1. | Pasmen 1, Te- | Brenenue B npeamet. [loHATHE OCHOBHO- 2 | 3amanue Ha TIK-1
Mma 1 r'0 COCTOSIHMA cucTeMbl. KBaHTOBaHME ceMHHape B
SHEPTHH Ha IpUMepe cOpachIBaHUS BUJIE 3a/1a4H
raMMa-KBaHTa BO30YKIIEHHBIM DIIEKTPO-
HOM B aToMe Bojiopoja. [lonspuzanus Ba-
kyyma. OCHOBHBIEC YCKOPHUTEIH dJIeMEH-
TapHBIX YaCTHUI] U AJED.
2. | Pazgen 1, Te- | Dddexr Komnrona. Pacuer nusmenenus 2 | 3amgaHue Ha
Ma 2 JUIMHBI BOJIHBI (DOTOHA, paCCENBAEMOTO Ha CEMHHApE B
anektpore. Onrcanue GU3NIECKOTO IKC- BUJIE 3a/1a4H
neprMeHTa Ha napaduHe, TeMOHCTPUPY-
tomrero 3¢ dexr Komnrona. Pacuer ¢yn-
JaMEHTAIbHOU MOCTOSIHHOM - MOCTOSTHHOM
Ilnanka.
3. | Pasgen 1, Te- | Dddekr nazepHoit KOHBEPCUU. DKCIEPHU- 2 | 3amgaHue Ha
Ma 3 MEHT 110 paccessHUI0 (OTOHOB Ha TshKe- CEMHHAapE B
JBIX SITTPax. BHJIE 33/1a4H
4. | Pazgen 1, Te- | IIpupona npoiecca B3auMOJIeHCTBUS Ya- 2 | 3amanue Ha
Ma 4 CTHUIl — 0OMEeHHBIN Mexanu3M. [lonsTue ceMHuHape B
BUPTYQJIBHOH «1ryOb». Turbl GpyHaaMeH- BUJE 3a7a4H
TaJBHBIX B3aMMO/ICHCTBUH, OCHOBHBIE 00-
MEHHBIE YaCTHIIBL.
5. | Pa3men 1, Te- | Paccesinue myuka (pOTOHOB Ha yJIbTpape- 2 | 3amaHue Ha
Ma 5 JSITUBUCTCKHX 3JIEKTPOHAX. ceMHHape B
BHJIE 3a/1a4H
6. | Pazgen 1, Te- | KoBapuantHbie 1 KOBapHaHTHBIE BEKTOPA. 2 | 3amgaHue Ha
Ma 6 YeThIpeXUMITyJIbC YaCTHUIIBl. DKBUIU- CEMUHapE B
CTaHTHBIN CIIEKTP. BHJIE 3a/1a4H
7. | Pazmen 1, Te- | Dddext Meccoayspa. BozmoxHOCTE 4 | 3amanue Ha
Ma 7 MOTJIONICHHUS U M3JIy4eHus: (hOTOHOB 0e3 CEMHUHApE B
OTIa4M CBA3aHHBIMHU SAPAMH. BUJE 337a4H
8. | Pa3nen 2, Te- | YerblpexmMepHOE NpOCTPaHCTBO MHUH- 4 | 3agaHue Ha
Ma 8 KOBCKOTO. DJIeMeHTHI Aud hepeHITHATb- ceMHHape B
HOW reoMeTpuH, peodpazoBanus JlopeH- BUJIE 3a/1a4H
na. [lonsiTre MeTpuyeckoro TeH3opa u
HOPMBI IIPOCTPAHCTBA.
9. | Pazmen 2, Te- | I'pynma Jlopenria, IBYKESHHUS TIPO- 2 | 3amanue Ha
Ma 9 crpadcTBa MuHKOBCKOrO. IToHsTHE BEK- ceMHUHape B
TOpa B JAHHOM NPOCTPAHCTBE. BUJE 3a7a4H
10. | Pa3pmen 2, Te- | CxanapHble Benn4duHbI Ha rpymme JIopeH- 2 | 3amgaHue Ha
Ma 10 na. [lonsTre TeH30pa B JTaHHOM Ipo- CEMHHAapE B
CTpPaHCTBE. BHJIE 3a/1a4H




11. | Pazmen 2, Te- | Knaccudukanus Gpu3NUecKuX BETUUUH 10 4 | 3aganue Ha
Ma 11 TEH30PHOW Pa3MepHOCTH (CKaIsIp, BEKTOP, CEMHUHApE B
TeH30p, ciimHOoD). [Ipoueaypa cBepTKH. BHJIE 3a/1a4H
12. | Pazmen 2, Te- | [lousaTue moss. DIeKTPOMAarHUTHOE T10JIE 2 | 3amanue Ha
Ma 12 KaK yJIbTPapeIITHBUCTCKUN 00BEKT. Yuc- CEMHHApE B
JIO CTeTeHeH CBOOO/IBI. BHJIE 3a/1a4H
13. | Pazmen 2, Te- | CBsI3b MEXITy KOPITYCKYJISIPHOH M BOJTHO- 4 | 3amanue Ha
Ma 13 BOM XapaKTepuCTUKaMH cBeTa. ITnockas CEMUHapE B
MOHOXpOMAaTHYecKasi BOJIHA. BHJIE 33/1a4H
14. | Paznen 2, Te- | I'mnoresa e bpoiina. DxcnepuMeHT o 2 | 3aganue Ha
Ma 14 paccesHUIO 3JEKTPOHHBIX ITyYKOB Ha TOH- CEeMUHape B
KO# Qosbre. BHJIC 3a]1aUH
15. | Pa3nmen 2, Te- | [lonsitue BomHOBOM yHKIMU. BomHOBas 2 | 3aganue Ha
Ma 15 (hyHKIMS CBOOOIHOM YaCTHIIBI. ceMHHape B
BHJIE 3a/1a4H
16. | Paznmen 2, Te- | [Ipunuun Heonpenenennoctu I erizeHOep- 2 | 3amanue Ha
Ma 16 ra. dusnyeckas HHTEPIPETALIUSL. CEeMUHape B
BHJIE 3a/1a4H

4.3.2. Ilepeyenb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE U3YYeHHEe CTYJAeHTa-
MH B PAMKaXx caMocTosiTeJIbHOI padoTnl (CPC)

Ne Tema Bun camo- 3ananue Pexomennye- | Hacel
HeT CTOSITETIHLHOI Masi TUTepary-
paboTHI pa
1 [TonsTre ocHOBHOTO cocTosi- | Breaymutop- | Crnenats 0030p aeictByto- | VMcTtouHunku u3 1
HUsI cucTeMbl. KBaHTOBaHUE Has: U3yde- | IMIMX YCKOPUTENeH dIeMeH- | OCHOBHOM U
9HEPTuu Ha IpuUMepe copa- HUE JIUTEpa- | TApPHBIX YacTHUI] JOTIOJTHUTEIIb-
CBIBaHMsI FAaMMa-KBaHTa BO3- TYpHI, HOM JIuTepary-
Oy KIICHHBIM DJIEKTPOHOM B KOHCIIEKTH- pBI TI0 TeMe
aTome Bozopofa. [loxspusa- poBaHHe MIPAKTUIECKUX
1uus Bakyyma. OCHOBHBIE 3aHATUH;
YCKOPHTEIHN 3JIeMEHTAPHBIX
YacTHIL U sIIEP. Ob6pasoBarens-
2 O ekt Komnrona. Cnhenath pacdyer oOpaTHO- | HBIE PECYDCHI, 1
ro addexra KomnroHa. JIOCTYITHBIE 110
3 OddexT naszepHoOit KOHBEP- Cnaenatb pacuet ¢ dexra JIOTHHY U Ta- 1
CHH. Homnunepa. poJto, Ipeno-
4 IIpupona npouecca B3aumo- Cnenatps 0030p 1O BceM CTaBJISICMBIM 1
NEeHCTBUS YacTHI] — OOMEH- OOMEHHBIM YaCTHIIAM C Hay4noii 616-
HbI MEXaHU3M. yKa3aHHEM MX Macc. JINOTEKOM
5 Paccesnue myuka goToHOB Caenatb 0030p COBpeMeH- nry u Cro- 1
Ha yJIbTPAPEIATUBUCTCKUX HBIX YCTaHOBOK IO YCKO- POHHHE CaHTBI
JNEKTPOHAX. PEHHUIO YaCTHII 10 CBEPX-
BBICOKUX SHEPIHH
6 KoBapuaHTHble 1 KOBapu- N3yuuts Mozens aToMa 1
aHTHBIE BeKTOpa. YeThIpex- BOZOpOJa U YPOBHH BO3-
UMITYJIEC YaCTUIBI. DKBHU]IHU- Oy>XKJICHUS B HEM.
CTaHTHBIN CHEKT.
7 O¢ddexr Meccbayapa. Cnenats 0030p yTCaHOBOK, 1
Ha KOTOPBIX HaOIroacs
s dext Meccbayapa.
8 YeTbipexMepHOE Mpo- PaccmoTtpeTs paznuuus eB- 1
CTpaHcTBO MHUHKOBCKOTO. KJIIMI0Ba POCTPAHCTBA,
npocTtpaHcTBa MuH-
KOBCKOro u Pumana.




9 I'pynmna JlopeHua, IBHXEHUS Brimucars 3akoHbI Tpeo0- 0,5
npocTpancTBa MUHKOBCKO- pa3oBaHUs OCHOBHBIX (H-
ro. 3UYECKUX BEJIMYMH B PEIIs-
THBHUCTCKOM CIy4ae.
10 CkanspHble BEIMYUHBI HA Jlokazarb, 4TO 3HEPrus He 0,5
rpynre Jlopenna. [Tonsitue HMMeEET TEH30PHOHU pa3Mmep-
TEH30pa B JAHHOM IIPO- HOCTHU
CTpPaHCTBE.
11 Knaccudpuxauus pusmnue- Jloka3arb, 4TO UMITYJIbC HE 1
CKHMX BEJIMYMH 10 TEH30PHOU HMEET TEH30PHOM pa3Mep-
pa3MepHOCTH (CKaJIsIp, BEK- HOCTH
TOp, TeH30p, cnuHop). [Ipo-
1elypa CBEpTKHU.
12 ITonsTHe TOJISA. DIeKTpOoMar- PaccmoTpets cBolicTBa 2
HUTHOE T10JI€ KaK yJIbTpape- CKaJISIPHOTO TOJIS TTH-
JSITUBUCTCKUN 00BeKT. Ync- ME30HOB
JI0 cTeneHed cBOOOIBL.
13 CBs13p MEXIY KOPITYCKYJISIp- Onennts 3phexT «apoxa- 2
HOH U BOJTHOBOU XapaKTepu- HUS 3JIEKTPOHA»
cTukamu cBeta. [lnockas mo-
HOXPOMATHYECKasi BOJIHA.
14 l'umotesa [le bpoitna. Oke- JaTe nonHoe onucanue 2
MIEPUMEHT T10 PACCESTHUIO 9KCIIEpUMEHTa T10 paccesi-
3NEKTPOHHBIX ITyYKOB Ha HUIO 3JIEKTPOHHBIX ITY4YKOB
TOHKO# (oJIbre. Ha TOHKOW (pospre
15 [NonsTHE BOMHOBOI (DyHK- BrruucnuTh BOJIHOBYIO 2
LIUY. (yHKITMIO CBOOOHOM Ya-
CTHIIBI
16 [IpuHIIMTT HEompeeIeHHO- BBIauciuTh MOCTOSIHHYIO 2
ctu ['eiizenbepra. IInanka ncxons U3 3KcIe-
PUMEHTaJbHBIX U3Mepe-
HHN KOMIITOH-3dekTa

4.4. MeToau4yeckne yKa3aHus 110 OPraHU3alMU CAMOCTOSATEIbHOI pa0doThI CTY/ICHTOB

CryzneHtaM U1 CaMOCTOSITENIBHOTO YIITyOJIIEHHOTO M3yYeHUsl AMCLUMIUIMHBI IIPeIaraloTcs 3aauu 1o
u3ydaeMbIM paszzaenam. Ilpeanonaraercs, 4To CTYJE€HT CAaMOCTOSITENILHO U3YUYUT JAONOIHUTENbHbIEC Ha-
parpadsl 1Mo MpoHACHHOW TeMe, MPeICTaBIeHHbIE B JUTEPAType U3 II. 5, a 3aTeM PEeIUT MPEATIOKeH-
Hble KBaHTOBO-MEXaHHW4eckue 3aaun. OLieHKa caMOCTOSATEIbHOW PabOThl CTYJICHTOB MPOBOAMUTCS Ha
MPAKTUYECKHUX 3aHATHUSAX.

4.5. IIpumepHasi TeMaTHKa KypCOBBIX padoT

Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO HATMCAHNE KYPCOBBIX padoT .



5. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eceYyeHue TUCIUIIMHBI

a) OCHOBHas JTUTEpaTypa
1. Bamn A. H. KBanToBas MexaHuka B 3a1a4ax: yue0.-meroa. mocodue / A. H. Bamn, O. H. Con-
naterko. — Mpkyrck : U3n-so UT'Y, 2010. - 87 c. adp A623906; puzmar 30856 (100 3k3.)

JIOTIOJIHUTEbHAS JINTEpATypa
1. bnoxunne JI. 1. OcHoBbl kBanTOBOM Mexanuku / JI. . brnoxunnes. — 5-¢ uza. — M. : Hayka,
1976. — 664 c. (4)
2. Jlanmay JI. JI. KBantoBas mexanuka : Teopetuueckas ¢usuka, Tom Il / JI. 1. Jlanmay, E. M.
JIndpmm. — 5-e uzn. — M. : Hayka, 1989. — 767 c. (56 7k3.)
3. Jlunkun I'. KBanToBas mexanuka. HoBbIif moxo/1 K HeKOTOpBIM mpodsiemam / I'. JIumkus. — M.
: Mup, 1977. — 592 c. (ud A 37855, 767271, dm 767272, 3 3k3.)

0) mepruoAMYeCKUe U3TaHUs
- HET
B) CIICOK aBTOPCKHMX METOUYCCKHIX Pa3padOTOK

- 1 (ocHOBHas TUTEpaTYpa)

r) 6a3bl JaHHBIX, THYOPMAIIOHHO-CIIPABOYHBIC U IIOMCKOBBIE CUCTEMBI
http://library.isu.ru/ - Hayunas oubnuorexa UI'Y;

OOpasoBarenbHbIE PECYPChl, TOCTYIHBIE MO JIOTUHY M TMAapoJio, MpenocTaBisieMbiM Haydnoii
oubnuorexoit UI'Y:

e https://isu.bibliotech.ru/ - 343 «bubanoTex»;

e http://e.lanbook.com - DbC «M3natenbcTBO «JlaHby;

e http://rucont.ru - DbC «PykoHT» - MeXOTpacieBas Hay4Has OnOIMoTeKa, coneprkamas onud-
POBaHHBIEC KHUTH, IEPUOANYECKUE U3/IaHUS U OTICNbHBIC CTaThH 0 BCEM OTpaciisiM 3HAHUH, a
TaKXe ayJno-, BUJICO-, MyJIbTUMEIHA COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - OBC «ANOYKC»- HHTEPHET PECYPCHI B CBOOOAHOM JIOCTYTIE;

6. MaTepuaibHO-TeXHHYECKOE 00ecneyeHHe JUCIUILIMHBI (MOTYJI51)

VYueOHast aynuTopusi JUIS TPOBEACHUS NPAKTHYECKUX 3aHATHH. lcmonp3oBaHHMe TI00anbHON
KOMITHIOTEPHOH CETH MO3BOJIAET 00ECIIEUHUTh JOCTYIHOCTh HHTEPHET-PECYPCOB U PEaTH30BaTh CaMO-
CTOSITEBHYIO Pa0oTy cTyneHToB. Ha 3aHATHAX MOTYT UCIOJIb30BATHCS MYJIbTUMEIUNHBIE CPEICTBA:
MIPOEKTOP, MEPEHOCHON 3KpaH, HOYTOYK. Ha daxynbrere nuMeercs KOMIbIOTEPU3UPOBAHHAS Ay M -
TOpUs, MPEeAHAa3HAUYEHHAs ISl CAMOCTOSITENIbHON padOThl, C HEOTPAaHUUEHHBIM J10CTYyNIoM B MHTEp-
HeT.

7. O6pa3oBare/ibHbIe TEXHOJIOTHU

[Tpu u3yuyeHNH TaHHOW JUCIMILTUHBI UCIIONB3YIOTCS CIENyIoIIe 00pa3oBaTesIbHbIE TEXHOJIOTHH:

l.HpaKTI/I'-IeCKI/Ie 3aHATHUA, HAIPABJICHHBIC HAa aKTUBU3AllHUIO MMO3HaBaTECILHON ACATCIIBHOCTU CTY-
JIEHTOB U MPUOOPETEHUS UMH HABBIKOB PELICHUS MPAKTUYECKUX U MTPOOJIEMHBIX 33/1a4;

2. KoHcynpranuu — eXXeHe1eNbHO AJIs BCEX JKENAIOIINX CTYACHTOB.

3. Texyumii KOHTPOJIb 32 AEATEIHLHOCTHIO CTYJCHTOB OCYIIIECTBISETCSI B OCHOBHOM Ha MpaKTH4e-
CKHUX 3aHATHAX IMPU AUCKYCCHUHU O PE3YJIbTAaTaX BBIITOJHCHHBIX IMPAKTUYCCKUX pa60T.



8. Ouenounsie cpencra (OC)
(DOH)I OICHOYHBIX CPCACTB IIPEACTABIICH B IIPUITOKCHUH.
8.1. OuleHOUHBIE CpeCTBA ISl BXOJITHOTO KOHTPOJISI: HE TPEOYIOTCS.
8.2. O11eHOYHBIE CPEICTBA TEKYILEro KOHTPOJIA.
KoHTponbHbIe 3a1aun A1 IPOBEAEHHSI TEKYLIETO KOHTPOJIS:

1. Bpruucnuth JUIMHY BOJHBI (POTOHA MOCTIE PACCESTHUS €0 Ha AJIEKTPOHE.

2. BblYMCIUTH KOMOTOHOBCKYIO JUIMHY AJIEKTPOHA

3. BpIYHCIUTh KOMOITOHOBCKYIO JJIMHY TTH-ME30HA (C YUETOM 3apsija)

4. BbluMcAUTh 3HEPTUIO0 (OTOHA, PACCESIHHOTO HA YIbTPAPEISATHUBUCTCKOM JJIEKTPOHE B
HaIpaBJICHUU ABUXXCHUA DJICKTPOHA.

5. BbUKCINTE PHEPTHUIO OT/IAUM MIPH MEPEXOJIE SApa U3 BO30YKICHHOTO B OCHOBHOE COCTO-

SIHUE.

BbruucnuTh UMHY BOJHBI (POTOHA, JOJETAIOLIETO OT OBICTPO JBMXKYILEHCS YaCTHUIIBI.

7. Jloka3aTb, 4TO pacCTOSHUE MEXIY OCCKOHEYHO OJIM3KMMH TOYKAMU WHBAPHUAHTHO OTHO-

CHUTEJILHO Tepexo/ia B JII00YIO JOPEHIEBCKYIO CUCTEMY.

Jloka3atb, 4TO KBagpaT 4-UMIyJibCca SIBJISIETCS MHBapUaHTOM Ha rpynne JlopeHiia.

9. OueHuTh BeIUYMHY HEOOXOAMMOM JUIMHBI BOJIHBI AJIEKTPOHA, YTOOBI 3aMETUTh TU(paK-
IIMIO AJIEKTPOHA Ha IPOTOHE.

@

*

8.3. OueHouYHbIE CPEACTBA NI MPOMEKYTOYHON aTTECTaINN
dopMa MPOMEKYTOUHON aTTECTALMU — 3aueT.

MatepuaJbl AJ11 IPOBe/ICHUsI TEKYIIEro U MPOMeKYTOYHOI0 KOHTPOJIsI 3HAHUI CTY/ICHTOB
No Buna xonTpoOss KoHTponupyembie TeMbI (pa3iess) Komnerenuuu, kommo-
HEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
1. | YcrHbli onpoc ais Paznen 1. KsanrtoBeie s3¢ddektsr c | [IK-1
KOHTPOJISI CAMOCTOSATENb- | y4acTueM (OTOHOB.
2. | HOW paboTHI; Paznen 2. Pensarususm.
3auer

[Ipumep BompocoB uIsi codeceT0BaAHUS

5.

Cnenatb pacuet obpatHoro 3¢ ¢pexra Kommnrona.

Cnenats pacuet 3 dexra lomiepa.

[TpuBecTH pazauuus €BKIMJIOBA NMPOCTPAHCTBA, NMPOCTpaHCTBA MUHKOBCKOro U Pumana. Bbl-
MUCaTh HOPMBI JUTSE BCEX MTPOCTPAHCTB.

BeinucaTh 3aKOHBI TPe0Opa3oBaHUsl OCHOBHBIX (PM3UUECKUX BEJIUYMH B PENSITUBHCTCKOM CITY -
qae.

OneHuts 3P PeKT «IpoxKaHUA HNECKTPOHAY.

IIpumMepHbIii epeyeHb BONPOCOB U 33/IaHUH K 3a4eTy

NoanhAEWDD

8.
9.

PacueT u3mMeHeHus JUIMHBI BOJIHBI (DOTOHA, paccerMBaeMoro Ha sekTpoHe (D¢ ekt Komnrona).
Pacuet oOpaTtHOTro 3¢ dexra Komnrona.

Tumnsl pyHIaMEHTATBHBIX B3aUMO/ICHCTBUNA, OCHOBHbIE OOMEHHbIE YaCTHULIBI.

KoBapuaHTHBIE 1 KOBapHAHTHBIE BEKTOPA.

YeTpIpexmMepHOE IPOCTPAaHCTBO MUHKOBCKOTO.

Pacuer sHeprun myuka ()OTOHOB, paCCESTHHOTO Ha YJIBTPAPEIATUBUCTCKHUX JICKTPOHAX.
[TpeoOpaszoBanus Jlopenua. IIpeoOpa3oBanuss OCHOBHBIX (PU3NUECKUX BEIUYHH (SHEPIHs, Bpe-
Msl, JUTHHA, CKOPOCTH).

[ToHsiTHE BEKTOpa B MPOCTPAHCTBE MUHKOBCKOTO.

CkanpHble BeIMurHbl Ha rpymnne Jlopenia.

10. Pacuer s3¢dpdpexra Meccbayspa.



11. Knaccudukanust ¢pu3ndeckux BEITHMUUH 10 TEH30PHOW Pa3sMEpHOCTH (CKalsip, BEKTOp, TEH30D,
CIIUHOD).

12. [TonsTHe Mois. DIEKTPOMAarHUTHOE TI0JI€ KaK YJIbTPAPENITUBUCTCKUN OOBEKT.

13. CBs13b MEXly KOPITYCKYJISIPHOM M BOJJHOBOM XapaKTepUCTUKaMU CBETA.

14. I'unore3a [le bpoins. JInuna Bonnst Jle bpoiins.

15. TlousiTue BomHOBOM (hyHKIIMHU. BomHOBast pyHKIMS CBOOOTHOM YaCTHUIIBI.

16. [Ipunuun HeonpeaenaeHHoctu I eitzenodepra.

Pazpabotunku:

B e npodeccop kadeapbl TeopeTHIecKoil hU3NKH A.E. Kanomun

HporpaMMa paccMOTpCHA Ha 3aCCAaHNN Ka(be,[[DLI TEOPETHUUYSCKOM d)I/IBI/IKI/I

«15» mapra 2023 1. [Iporokon Ne 6 U.o. 3aB. kadenpoii %/ C.B. JloBuos

Hacrosimmasi mporpamMMa He MoOXKeT ObITh BOCIPOU3BedeHA HH B Kakol d¢opme 0e3
NpeIBapUTEIbLHOI0 MMCbMEHHOT0 pa3peleHusi kadgeapbi-pa3padoTynKa NPOrpamMmbl.



