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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «®Pusuka (KBaHTOBas MEXaHUKAa)» BXOAMT B MporpamMmy OakajaBpuara
«Marematuka» no Hanpasienuto 01.03.01 «Maremaruka» u uszydaercs B 7 cemectpe 4 Kypca.
Hucuumnuny peanusyer Hayuno-oOpazoBaTenbHBIH HMHCTUTYT (DU3MYECKUX HCCIENOBaHUN U
TEXHOJIOTMH. J{ucuumuinia cocTouT u3 7 pa3fenoB U 7 TEM U HalpaBieHa Ha U3y4EHHUE OJJHOTO U3
pasznenoB Kypca GU3HKH.

]_IGJIBIO OCBOCHU NUCHUIUIMHLBL ABJIACTCA U3YUCHUC MHKpOCKOHH‘-IGCKOfI TCOpUHU BCIICCTBA.
Kypc omnmpaercs Ha moiydyeHHble paHee 3HaHUSA IO MaTeMaThke (MaTeMaTHYeCKUW aHalu3,
METOJIbI MaTeMaTudecko (u3uku) U ¢u3nuke (KJIacCU4ecKas M PEISTHBUCTCKAs MEXaHUKa,
ANEKTPOAMHAMUKA) U B CBOIO OYEpeb SIBISIETCS OCHOBOM CHEIHAbHBIX KYPCOB.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenune quciuIInHbl « Pu3nKa (KBAaHTOBAs MEXAaHHMKA)» HAMpPaBJICHO HA (POPMHUPOBAHHE Y
00yJaromuxcst CISAYIONNX KOMIIETSHINHA (YaCTH KOMIICTCHITHN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUH KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

[TK-1.1 [TnanupyeT OTAeNbHBIE CTaIUU UCCIEAOBAHUS TPH
Hanuuuu obrero miana HUP;

I1K-1.2 I'0TOBUT 371€MEHTHI TOKYMEHTAIUH, IPOEKTHI JIAHOB U
porpaMm OTAenbHbIX 3Tanos HUP;

[1K-1.3 BeibupaeT MeToIbI UCCIICTOBAHUS IS PEIICHUS
nocTaBieHHLIX 3a1a4 HUP;

Cnoco0eH K onpeesieHuIo
IIK-1 o0mmux GopM 1 3aKOHOMEPHOCTEH
OTIIEIbHON IpeIMEeTHON 00IacTu

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «Pusnka (KBaHTOBAsk MEXaHUKA)» OTHOCHUTCA K 00s3aTeNbHOM yacTu Onoka 1
«JlucuumimHbl (MOTyJ i )» 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIIETO 0OOpa30BaHMUS.

B pamkax o0pa3zoBaTesbHOM NpoOrpamMmbl BBICIIETO O0pa30BaHMsS OOyYaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyI'Me€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3yJIbTATOB OCBOEHUS AUCUMIINHBI «DHU3uKa (KBaHTOBasi MEXaHUKA)».

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrowux 00CMUNICEHUIO
3aNJIAHUPOBAHHBIX PE3VIbMAMO8 0C80CHUS OUCYUNTUHBL

IIpeamecTBylomme Ilocaenyromue
HIngp Hanvenosanue HHCEI/IZ:IHI/IHLI?,MOLII:)’JIM nncunnnnill}lil/l\l:loaynn
9 9

KOMIETEHIMH NMPaKTHKU* MPaKTHKUH*

IIpuxnaaHble aCIEKTHI
KOMILIEKCHOTO aHaJIN3a;
Hayunslii ceMuHap 1o
muddepeHnraIbHIM U
(hyHKIIMOHATIBHO- HayuHno-uccnenoBarensckas
muddepeHIraTbHBIM ypaBHEHHAM; | paboTa;

CriocobeH K OnpeeeHuIo
obmmx popm u

MK-1 3aKOHOMEpPHOCTEN
. . Komnwromepnoe mooenuposanue u | IlpeanurioMHas IpakTHKA,;
OTIETHHON MTPEIMETHOM ke
nakemsi npocpamm**;
obnacti

Ananuz 60abux OaHHbIX U
MawuHHOe 00yyeHue**;
basbl maHHbIX;
YpaBHEHUS ¢ YACTHBIMH




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;II)’JIH nncunnnni—ll)lr,l/ﬁloaynn
9 9
KoMueTeHmH NpaKTHKA* NpaKTHKH*
MIPOU3BOTHBIMH;

®dusuka (3MEKTPOAUHAMUKA);
Juddepenunanbuas reomeTpus 1
TOIIOJIOTUS;
YucaeHHBIC METOIHL,
®dusnka (MeXaHUKa);
BBeznenue B KOMIIBIOTEPHOE
MOJIENIUPOBAaHKE U MAKEThI
MIPHUKIIAJHBIX IPOrpamMM;
HduddepernnansHeie ypaBHEHNUS;
DyHKIMOHAJIBHBIN aHAJIN3;
KomnnexcHslit aHanms;
Jluneiinas anredpa u
aHaJIUTHYeCKasi TeOMeTpus;
MartemaTudeckuii aHaIu3;
Maremarudeckas J0THKa,

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUINHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI «Du3nKa (KBAHTOBAs MEXAHHUKA)» COCTABISET «3)» 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMec; pCeD)
Konumaxmmnas paboma, ax.u. 51 51
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 57 57
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Pasnen 1

[Ipenmer kBaHTOBOI
MEXaHHUKH.

11

IIpeamer u MeCTO KBaHTOBOW MEXaHUKH B
CTPYKType Teoperuueckoi ¢puznkn. Kiraccmaeckue
1 KBaHTOBBIE 3aKOHOMepHOCTH. [TpuHIND
MIPUYHHHOCTH B KBAaHTOBOHU oOsacTh. J{namekTuka
HENPEepPHIBHOTO U JUCKPETHOTO B KBAHTOBOM TEOPUH
(KOpIyCKyJISIpPHO-BOJIHOBBIE CBOICTBa
MHKPOOOBEKTOB).

JK, C3

Paznen 2

OCHOBHEIE TTOJI0KCHUS
KBAaHTOBOI MEXaHHUKH.

2.1

AHanorust Mexay KJIacCUuecKoi MeXaHUKOH U
onTukoil. BoiHoBble naketsl. ['pynmosas u ¢azosas
ckopoctu. IloctossHHas Ilnanka. YpaBHeHue
peannHrepa (001U ¥ CTAMOHAPHBIN CITy4an).
WHTtepnpeTanust BOIHOBON (pyHKIIMK U COCTOSHUS
¢msmuecknx cucreM. [Ipocreiinme ogHOMEpHBIE
3a1a4u. JIMHEHHBIN OCHUILIATOP C TOUKU 3PEHUS
ypaBHenus Llpeaunrepa. JInHelHble onepaTopsl.
CobGctBenHbIe GyHKIMHU oniepaTtopa ['aMuinbpToHa 1
UX OPTOTrOHATBHOCTH. O01Iast TEOPHS IMHEHHBIX
oneparopoB. COOCTBCHHBIC 3HAUCHUS U
coOCTBeHHbIE (DYHKIIMM )PMHUTOBBIX OIIEPATOPOB.
OmnepaTopbl MaTepUaILHON TOYKH (KOOPIMHATA,
HMIIyJbC, MOMEHT UMITynbca). KBasukimaccudyeckoe
npubnmxenue. Meron Bentiens—Kpamepca—
Bpumntosna. KpanroBanue no bopy—
3ommepdenpay.

JIK, C3

Paznen 3

CooTHOILIIEHHE
HEOMpeIeICHHOCTEH 1
3aada 00 aToMe
BOJIOPO/IA.

3.1

CooTHolieHue HeonpeaeneHHocTel. Paznuunsie
ITyTH BBIBOJIa COOTHOIIICHHS HEOTIPEeICHHOCTEH
JUTSL KOOPIMHATHI U UMITYJIbCA, U BPEMEHH U
sHeprun. OOBEKTUBHBINA XapaKTep OrpaHUICHUH,
HAKJIaBIBAEMBIX COOTHOIIICHUEM
HEOTPEICNIEHHOCTH, U UX HHTEPIpEeTaIus B GU3HKeE.
Hcnonb30BaHne COOTHOLIEHUS HEOIIPEIETICHHOCTE N
JUTSL KAaU€CTBEHHBIX OLIEHOK B KBAHTOBOM TEOPHH.
MarpudHoe npecTaBiIeHe oneparopoB. Airedpa
MaTpHIl. DPMUTOBBI MAaTPHUIIBL. 3a0a4H O
COOCTBEHHBIX 3HAYCHUAX. Y HUTAPHBIC MATPUIIBI H
npeoOpa3oBanus. HabmogaeMblie BETHIHHEL U
MaTpPUYHOE MPEJCTABICHHE COOTBETCTBYIOIINX
oreparopoB. MOMEHT UMITyJIbCA.
[lepecTaHOBOYHBIE COOTHOIICHUS TSI KOMIOHEHT
MomeHTa. CoOCTBEHHBIC 3HAUCHUS MOMEHTA U
coOcTBeHHBIE QYHKIUH. CBSI3b MEXKITY
OpOUTAILHBIM U MATHUTHBIM KBAaHTOBBIMHU
YHCIaMH. DJIEKTPOH B IEHTPAIEHOM TIOJIE.
Chepuueckune Gynkmmu. O0mui ciryqai
LEHTPATBHBIX CHII. ATOM BOJIOpOJA U
KJaccuUKalus ypoBHEH.

JIK, C3

Paznen 4

KsanToBas JVUHaAMHKa.

4.1

3aBUCUMOCTD HAOJIOJTAEMBIX BEIMYUH OT BPEMEHH.
IIpenuHrepoBCcKOE U reii3eHOEpProBCKoe
npencraBineHus. KBantoslie ckoOku [lyaccona.
KsanToBble ypaBHeHUs ['amunbToOHa. 3aKOHBI
COXPaHEHHUS U COXPAHSIOIINECS BETUYUHBI.
[IpeobOpa3oBanus cummerpun. KBaHTOBBIH acIEKT
TeopeMbl Herep. 3aKoHBI COXpaHEHUU SHEPTUH,
HMMITYJIbCa, MOMEHTA, YETHOCTH.

JK, C3

Pazgen 5

Teopus BO3MyILEHUI.

5.1

CrannonapHast TeOpus BO3MyIIeHUH. JIMHeHbII
OCIMJIATOP, BO3MYIIEHHBIM MOCTOSIHHOM CHJION.

JK, C3




Homep | HammeHnoBaHue pa3nena
pasaena JUCHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHOM

padoThr*

Db dexr 3eemana 6e3 yuera criuHa. Merton Purtna u
lanepkuna. Pemenne 3anaun 00 ocumisitope mo
Merony Purna. Ciyuaii Beipoxxaenust. pgexr
IlITapka g Bogopoaa. HectaunonapHas teopust
Bo3MyuleHUH. KBaHTOBBIE Iepexoabl. bopHOBCKOE
MpUOIMKEHNE U 3a7]a9H O paccesHuu. Vcnyckanue
1 TIOTJIONICHNE paanani. Merox ko3 hUIIIeHTOB
Ottamreitna. [IpaBmna otbopa u cBoiicTBa
COOCTBEHHBIX (DYHKITHH.

Pasnen 6
YaCTHII.

CnouH n TCOPUA MHOTUX

6.1

ITaynu.

Teopus cnmra [aymm. Matpursr [aymm. Coua
MarHUTHBII MOMEHT. DJIEKTPOH B IIEHTPAIbHOM
1oJie (CIIMHOBBIE HEPENATUBUCTCKUE MTONPABKU 1
PENSTUBUCTCKUE OECCIIMHOBBIE MONPABKH).
HopwmanbHblit 1 aHoManbHbIH 3G QeKTh 3eeMaHa.
CroxeHue BeKTOpOB MOMeHTa. BekTopHas Mozaens
aToma. [lepruomuueckas cuctema 3J1eMEHTOB
MengeneeBa. ToHKas cTpyKTypa CIIEKTPaJIbHBIX
JIMHUN. ATOMHBIE MYyJIbTUILIETEL. CHcTeMa
TOXKAECTBEHHBIX YacTull. [Ipuauun [Taymnn.
Craructuku bonbumMana, craructuka boze—
OliHmTelHa u craructuka @epmu—lupaka.
Crartuctuueckue Beca. 3aia4a MHOTHX Tel B
KBaHTOBOM MexaHuke. Teopus aToma reiusl.
Oprorenuii u napareiauid. Mosiekynia BoJoposa.
OpTOBOAOPOA U MAPaBOJAOPOS.
OKcIepUMEeHTaJIbHOE MTOITBEPKACHUE TPUHITUIA

JIK, C3

OCHOBHEIE npeAcCTaBICHUA

PacnpocTpaneHue KBaHTOBOM MEXaHUKHU Ha CIy4ai
MIEPEMEHHOT0 YHCIIa YACTHI] (BTOPUUHOE
KkBaHTOBaHHE). [1oJIe Kak COBOKYITHOCTD
ocnmUIAITOpoB. O000IEHIEe KAHOHUIECKUX
NEPECTAaHOBOYHBIX COOTHOLIEHUH Ha Cilydai moss.
Yacruip! kak Bo30ykaeHus moist. OCHOBHEIC

Paspen 7 |kBaHTOBOM TEOpHH OIS U 7.1 MTOHATHUS 00 AIEMEHTAPHBIX YacTHIIaX, Ta0IHIa JIK, C3

(PU3UKU YACTHII.

JJIEMEHTAPHBIX YaCTHL. 3aKOHBI COXPAaHEHUS B
MUKpOMUpE. BapHOHHBII U JIENTOHHBIN 3apsibl.
Knaccudukarms sneMeHTapHBIX YaCTHIL:
IpUOTIKEHHBIE CHMMETPHH U PUOIIIKEHHbIE
3aKOHBI COXpaHEeHUs (M30TOMUYECKUI CIIUH U
CTpaHHOCTb, G -4eTHOCTh, YHUTAPHBIN CIIHH).

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
NPAKMU4eCcKue/CeMuHapCKue 3aHsmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayuTOpuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AMCUMILINHBI
(mIpu HEOOXOAUMOCTH)

JlexumonHas

Ayautopust 1S MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THTIA, OCHAIIEHHAS
KOMIUIEKTOM CIEIUAIN3HPOBAHHON MeOenu;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

CpCACTBAMU MYJIbTUMEOHA Hp@?;@HTElLIHfI.

Aynutopus 71 NPOBEICHUS 3aHATUIA
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHIUBUYyaTbHBIX KOHCYJIbTAIIUMA, TEKYIIETO
KOHTPOJIS U IPOMEXKYTOYHOU aTTECTaIlUH,

CemuHapckas
OCHAIICHHAsI KOMILJIEKTOM
CTeLUANIN3UPOBAHHON Mebenu 1
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
IIPE3CHTALMMN.
Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
Tns o0yyaromuxcs (MOXKET UCTIOIb30BATHCS IS
., | MpOBeNIeHUs] CEeMHUHAPCKUX 3aHATHI U

CaMOCTOSITENIbHOM 9

KOHCYJIBTAINi ), OCHAIIEHHAS KOMIIEKTOM
paboThI

CIIeMaIM3UPOBAHHON MeOenu 1
KoMibroTepami ¢ goctynoM B QUOC.

* - ayauTOpHs I CAMOCTOATEIILHON paboThl 00yuatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJINHbBI

Ocnognas tumepamypa:
1. Jlaanay, JI.JI. Teopernueckas ¢pusuka B 10 Tomax. T.3. KBaHTOBas MeXaHUKa
(nepenarusnas teopus) / JI.J1. Jlannay, E.M. JluBmwu. - M.: @uszmaraut, 2016. - 800 c.
2. Uponos, N.E. KBanToBas pusuka. OcHOBHbIE 3aKOHBI: Y4yeOHoe nocodue / M.E.
Uponos. - M.: bunowm, 2014. - 256 c.
Jononnumenvnas numepamypa:
1. CokonoB A.A. u TeproB 11.M. KBantoBas MexaHuKa U aToMHas ¢pu3nka. M.:
ITpocsemienue, 1970. 424 c.
2. Oupuko @epmu. Jlekunn o KBaHTOBOM MexaHuke. MxeBck. PerynspHas u
xaotndeckas auHamuka. 2000
Pecypcuol ungpopmayuonno-menekommynuxkayuourot cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBAHMH 3aKJIFOYEHHBIX I0TOBOPOB
- DnekTpoHHo-0mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoncynpTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI
- QJIEKTPOHHBIN (POH]] TPABOBOM M HOPMATUBHO-TEXHUYECKON TOKYMEHTALUU
http://docs.cntd.ru/
- mouckoBas cucreMa Suaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 0711 camocmosmenbHol pabomsl 00y4arOuuxcs npu




0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexunii no aucuuruinie « Pusuka (KBaHTOBasi MEXAHUKA)».

* - Bce y4eOHO-METOIMYECKUE MATePUANIBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle auciuuruimasl B TYUC!



PA3BPABOTYMUK:

Crenunua CBeTiiaHa

Houent UOUT ITIerpoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
KpaBuenko Huxouai
N.o.nupexropa UOUT HOpbeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
daMuHCKUI AHIpei
ITpodeccop BagumoBuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



