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1 ]_Ie.]'ll/l 1 3a1a91 U3YYCHUSA TUCHHUILIMHDBI

1.1 eap AUCHUILTHHBI

Llenpro Kypca SBISETCS O3HAKOMJICHHE CTYIACHTOB CO CHEIU(DUYCCKHMH
KBaHTOBBIMH CBOHCTBAMH M 3aKOHOMEPHOCTSIMH MHUKPOOOBEKTOB, C IPUMCHCHUEM
3aKOHOB KBAaHTOBOUM MEXAaHHKH JIJI aHaIu3a (PU3NIECKUX SBJICHUHN U TIPOIECCOB.

1.2 3apauy AMCHMIIMHBI

- (QopMuUpOBaHHE OCHOBHBIX TIOHSATHH W TPEACTABICHUN KBAHTOBOM
MEXaHUKH;

- O3HAKOMJICHHUE CTYJICHTOB C OCHOBHBIMM ~ METOJAMHU 3TOM HAyKH U HX
WCIIOJIb30BaHUEM [IJISI PEIICHUS Psia KOHKPETHBIX 33]1a4;

- co3gaHve ©0a3bl U1 M3Y4YEHHS TMOCIEAYIOIIMX pa3lelioB  Kypca
TeopeThuuecKon Ppu3uku;

-00CYXJICHHE TPWIOKEHUA KBAHTOBOM MEXaHWKH, TMPEACKa3aHHBIX Ha
OCHOBE KBAaHTOBBIX CBOMCTB U 3aKOHOMEPHOCTEH MUKPOOOBHEKTOB;

- (QopmupoBaHue y OyAyIIMX y4YUTEIEH MPEJACTaBICHUS O KBAHTOBOM
TEOPUH KaK

dbyHIaMEeHTe COBPEMEHHOM (PU3MKK M KaK BaKHEHIIEH COCTaBHON 4YacTH
0O0IIEYeIOBEYECKON KYIbTYPHI.

1.3 Mecro aucuMILUIMHBI (MOAYJIf) B CTPYKTYpe 00pa3oBaTe/ibHOI

MPOrpaMmbIl

KBaHTOBass MEXaHMKa SBISAETCS OJHHUM W3 IVIABHBIX JOCTHIKEHUN HAy4dHOMU
Mbicii XX Beka. Hapsiay ¢ Teopueil OTHOCUTENbHOCTH OHA COCTaBIIACT (PyHIAMEHT
coBpeMeHHOU (u3uku. OHa omupaeTcss HAa 3HAYUTENIBHO 00Jiee CIOXHBIN, MO
CPaBHEHHMIO C KJIACCUYECKOW MEXAHUKOM, MaTEMaTHYECKHUM anmapar.

[Iporpamma Kypca mpeaycMaTpUBaeT H3y4YeHHE TPEX  (PUBHUECKH
HKBUBAJICHTHBIX (POPMYIMPOBOK KBAHTOBOW MEXAHUKW: BOJHOBOW MEXaHUKHU
[pénuurepa, matpuuyHo MexaHuku ['eilzeHOepra W BEKTOPHOW KBAHTOBOW
MexaHnuku Jlupaka. Hapsgy ¢ Teopernueckumu BOIpOcamMu Iporpamma Kypcea
COAECPKUT pa3liell «IKCIEPUMEHTAIbHBIE OCHOBBI KBAHTOBOW MEXaHUKW». B HEM
OTPa)KarOTCS BOMPOCHI, 3HAHUE KOTOPBIX HEOOXOAUMO JJIsl JaTbHEHIIIEro U3yYeHuUs

Kypca.

1.4 TlepeyeHb NMIAHMPYEMBIX Pe3yJabTATOB O0Oy4YEHHS] MO JAUCHUILIUHE
(Moay/110), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM pe3yJbTATAMHU OCBOCHHS
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

[Iporiecc  w3ydeHuss AMCUMIUIMHBI — HampaBiieH Ha  (OpPMHUpPOBAHHE
CIEIYIOIINX KOMIICTCHIIAM:

OK-3, cnoco6eH nucnoap30BaTh €CTECTBEHHOHAYYHBIE U MATEMAaTUYECKUE
3HAHMS JIJIs1 OPUEHTUPOBAHUS B COBPEMEHHOM MH(POPMALIMOHHOM MPOCTPAHCTBE.

Ne | Unnexc Copneprxanue B pesynbraTte nzydeHus yueOHON TUCIUTUINHBI
ILIL. | KOMIET | KOMIETEHUMHU (WIn €€ 00yyaromuecs: JOIKHBI




CHIIUN II{:lCTI/I) 3HAThb YMETh BJAACTh

1. OK3 — CIOCcOOeH 3.1. mecto V.1 B.1.

2. HUCIIOJIBb30BATH KBaHTOBOU CaMocTOATEEHO MaremaTtunuec-
eCTECTBCHHOHAYY-Hble | MCXaHUKH Ha npruodperaTh KO# KyJIbTypO¥,
1 MATeMATHIEOKHE KapTe HayKH, eé SHHWA 110 HEOOXO0INMOi
SHAHUS UL POJIb Kak KBaHTOBOM JUTSI TOHUMAaHUS

byH1amMenTa MEXaHHKe, U OTIHCAHUS
OPUEHTHUPOBAHUS B .

COBPEMEHHOMN UCIIONB3Ys KBaHTOBO-
COBPECMCHHOM (bU3UKHU 1 KaK yUeOHYIO MEXaHMIECKUX
MH(}OPMALHOHHOM COCTABHOM YacTH | JIMTEPATypy H SABJICHUIA;
MPOCTPAHCTBE 00IIeYeIoBeYecK | COBPEMEHHEIE B.2. MmeTogamu

O KyJIbTYpHI; WH(QOPMAIMOHHBIE | MaTEeMATUYECKH

3.2. OCHOBHEIE 5 X

TIOHSTHS, KOMMYHHUKALMOHH | mpeoOpa3oBaHK

MPUHIMITGI, WACH | bIE TEXHOJOTHH; i st

W ypaBHEHHUS ¥.2. ucnonb30BaTh | momydeHus

KBaHTOBOM 3HaHUS, OCHOBHBIX

MEXaHHKH, 3Talbl | MOJNyYSHHBIC TIPU (bH3HUECKHX

€C CTAHOBJICHUA U | U3YUCHHUU JaHHOT'O PC3yJIbTATOB,

Pa3BUTHSL; Kypca, B IPyTux B.3. HaBbIKaMU

33. pasnenax IPUMEHEHHUSI

MaTEMAaTHYECKUN | TEOPETHYCCKOM ypaBHEHHS

anmapar busukwy; HIpénunrepa

KBaHTOBOM V.3. pemars JUTS PETIICHIUS

MEXaHUKH; 3a7a49u JyIst OCHOBHBIX

3.4. OCHOBHBIC MPOCTHIX KBAHTOBO- | KBAHTOBBIX

pe3yJIbTaThl MEXaHUYECKUX 3a/ad.

TOYHO-PEIIAEMBIX | MOJIENEH;
KBAaHTOBBIX 3aja4, | Y.4.

METOAa TEOPHH aHaJIM3UPOBAThH
BO3MYLLIEHUH U (u3nYeCcKuil CMBICT
NpPaKTHYECKUE OCHOBHBIX (opMyII,
MPUIIOKEHUS YpaBHEHUH U
KBaHTOBOM pe3yJIbTaToB
MEXaHUKH. KBaHTOBOM
MEXaHUKH,
MIPUMEHATh
TPUHIIUIT
COOTBETCTBHAL.

2. CTpyKTYypa U cofep:KaHue TUCHUTLTHHBI

2.1 Pacnpenesenune Tpya10€éMKOCTH JUCHHUIIMHBI 10 BUAAM padoT

OO6miast TpyA0EMKOCTh UCHHUILIUHBI cocTaBisieT 2 3ad.en. (72 daca), ux
pacmnpeneneHue o BuIaM paboT peicTaBlIeHo B Tabmuie (012 cmyoenmog 3D0).

Bun yuebHo# paboTh Bcero CemecTpbl

9acoB
7 - [- -

AyauTOpHBIE 3aHATHS (BCEro) - - -

B ToMm uucne: - - -

3aHsaTHS JICKIIMOHHOI'O THUIIA - - -




3aHATUS CEMUHAPCKOTO TUIMA (CEMHHAPBI,
NPaKTUYECKHE 3aHATHUS, TPAKTUKYMBI, JJAOOpaTOpHBIE
paboThl, KOJIJIOKBUYMbI U HHbIE aHAJIOTHYHBIE
3aHATUSA)

CamocrosiTesqibHasi padora (Bcero)

B ToM uncne:

- H0020MOBKA K JIeKYUAIM |

- H0020MOBKA K cemurnapam .

Yacvl KOHMPOAUPYEMOU CamMOCmMOoAmenbHOU pabomol

Bun npomexxyTouHoi aTTecTaluu (3a4eT, 3K3aMEH) 3au. 3au. - - -
OO01mas Tpy10eMKOCTh Jac 172 72 - - -
3a4. €]I. 2 2 - - -

2.2 CTpyKTYypa IUCHUIIHHBI:

Pacnpenenenue BUI0B yd4eOHOM pabOThl M UX TPYIOEMKOCTH I10 pa3Ienam

JUCHUITIINHBI.

Paznensl TUCHUIUIMHBL, U3yYaeMbIe B ceMectpe (01 cmyodenmos 3D0)

2.3 Copaep:xaHue pa3iesioB THCHUILIMHBI:

N KomnuecTtBo yacos
° AynuTtopHas CamocrosTenbHas
pazne HaumeHoBaHue pa3zienoB
Bceero pabota pabota
a A [ m3 | Jp
1 2 3 4 5 6 7

DKcIepUMEeHTaIbHbIE OCHOBBI U 23 4 10 - 9

1. MaTeMaTHYeCKUi anmapar
KBAHTOBON MEXaHHUKH
TouHO penraeMbie KBAHTOBO- 30 8 10 - 12
MEXaHUYECKUe 3a/1a4H.

2. OnHoMeEpHOE IBHKEHHUE.
JIBM>KEHHE B TI0JI€ LIEHTPAIbHbIX
CHIT
[TpubnmxeHHbIE METOIBI 28 6 10 - 12

3. KBaHTOBOM MexaHUKH. Teopus
BO3MYIICHUN

4 CIHHH U CUCTEMBI TOXKIECTBEHHBIX 32 10 10 - 12
YaCTHII

5. UTOI'O 113 28 40 - 45

2.3.1 3angaTHUd JeKIHOHHOI0 THIIA




HanmenoBanue dopma TeKyIIero
Ne Conepxanue paszuena
pazznena KOHTPOJIA
1 2 3 4
DkcnepuMeHTaIbHbIE | BBeeHne. MecTo KBaHTOBOM MEXaHHMKHW Ha | Y CTHBIM OIIPOC
OCHOBBI U KapTe Hayku. OCHOBHBIE 3Tallbl
MaTeMaTH4ECKHUI CTAaHOBJICHUSI KBAHTOBOM TEOPHH.
annapat kBaHToBoM |KBaHTOBas TeopHs Kak BaKHEHIIast
MEXaHUKHU COCTaBHas 4acTh 00LIEUETIOBEUECKOM

KYJIBTYpBI.
OKCIEpUMEHTAJIBHBIE OCHOBBI KBAHTOBOU
MexaHuku. HecocTosTenbHOCTb
KJIaCCUYECKOH (U3UKU NPH 00BACHEHUN
ATOMHBIX SIBJICHUH (pacrpeiesieHue YHEPrun
B CIIEKTPE U3JIy4yeHHs aOCOIIOTHO YEPHOTO
Tena; Mozenb aroma Pezepdopaa u
npobiema ee yCTOHUMBOCTH; JIMHEHYaThIi
XapakTep aTOMHBIX crieKTpoB). [locTynaTsl
bopa 1 ux sKcriepuMEHTAIBHOE
noATBepKAeHne. KBaHTOBaHME KPYTOBBIX
OpOUT B aTOME BOAOPO/IA. Y POBHU SHEPIUU
U CIIEKTPAJIbHBIE CEPUH
BOJIOPOJIONIOA00HOT0 atoMa. TpyaHocTH
teopun bopa. DneMeHTapHas KBaHTOBas
TEopHsl cBeTa U O0BSICHEHUE Ha €€ OCHOBE
dorosnexTpuueckoro 3ddekra, apdexra
Komnrona. ['unotesa ne bpoiins o
KOPIIyCKYJISIPHO-BOJIHOBOW IIPUPOJIE
MHUKPOYACTHI] U €€ dKCIIEPUMEHTAIILHBIC
MOATBEPKIEHUS (OIBITHI IO AUPPAKIINU
JJIEKTPOHOB, HEUTPOHOB, aTOMOB U
MOJIEKY).
MareMaTnyeckuii anmnapar KBaHTOBOM
MexaHuku. [ToHsiTue o BOJTHOBOM PpyHKIMK
KBaHTOBO-MEXaHUYECKON CUCTEMBI.
CratucTuieckoe TOJIKOBAaHKE BOJIH /€
bpoins. BepoATHOCTHBIN XapakTep
3aKOHOB KBAHTOBOM MEXaHUKH.
VYpaBuenue Ipéaunrepa s cBO6OAHOM
YaCTUILIBI ¥ YAaCTHIIbI BO BHEILIHEM
NOTEHLIMaIbHOM noJie. CTaliMoHapHbIe
coctosHus. YpasHeHue llIpénnnrepa nis
CTallMOHAPHBIX COCTOSIHUN. Y paBHEHUE
HEIPEPBIBHOCTH B KBAHTOBON MEXAHMKE.
BekTop MI0THOCTH IIOTOKA BEPOSTHOCTH.
[IpuHIHMI Cynepno3unuy COCTOSTHUN
B KBaHTOBOI1 MexaHuKe. M300pakenue
(bu3NYECKUX BEIMYNH JTUHEHHBIMU
CaMOCOIIPS)KEHHBIMU OIIEPATOPaMH.
OrnepaTopbl KOOPIMHATHI, UMITYJIbCA,
MOMEHTA KOJIMYECTBA IBUKEHUS, SHEPTHHU.
Teopembl 0 COOCTBEHHBIX QYHKIUAX U
COOCTBEHHBIX 3HAUEHUSIX JIMHEHHBIX




CaMOCONPSKEHHBIX oniepaTopoB. CpenHue
3HaYeHUS PUINIECKUX BETUYHUH U
BEPOATHOCTH UX JI03BOJICHHBIX 3HAUCHUH.
CootHomenus kommyTanuu. [lorstue o
MOJIHOM Ha0ope GU3UYECKUX BEINYHH.
CoOTHOIIEHHE HEOTIPECTICHHOCTEN /ISt
KOOpJMHATHI U UMITyJibca. HepaBeHCTBO
[eiizenbepra. Kputnka ommbOo9HbBIX
TOJIKOBaHUM COOTHOIIEHUI
HeonpeneneHHocTe. Poib mpouecca
U3MEpEeHUs B KBAHTOBOM MEXaHHKE.
JuddepennmrpoBanue onepaTopos 1Mo
BPEMEHHU U 3aKOHBI COXpAaHEHUS B
KBaHTOBOM MexaHuKe. CBSA3b 3aKOHOB
COXPAaHEHHUS C CAMMETpHUEH POCTpaHCTBA U
BpPEMCHU.

TouHo perraembie
KBaHTOBO-
MeXaHUYeCKHe
3anauu. OJHOMEPHOE
JIBIDKEHUE.
JIBr>KeHuUE B 11OJIe
LEHTPATBHBIX CUJT

B3anMocCBs3b KBAaHTOBOH U KJIIACCUUECKOU
MexaHuku. O000IIeHne ypaBHEHHS
["amunpToHa-KO0M B KBaHTOBOW MEXaHUKE.
[IpenenpHbIl EpEeXo] K KIACCUYECKOU
MexaHnuke. Teopemsl Dpendecra. [IpuHiun
MPUYMHHOCTHU B KBAHTOBOM MEXaHHKE.
OaHOMEpHBIE KBAHTOBO-MEXAHUYECKHE
3a/1auu. 3aja4a 0 YaCTUIIE B OJJTHOMEPHOM,
a0COTIOTHO HEMPOHUIIAEMOM SIIITHKE.
JInHEelHBI TApMOHUYECKUNA OCLHUILIATOP,
€ro PHEPreTUYECKU CIIEKTP U BOJHOBBIE
¢bynkuun. BanmonelicTBie MUKpOYaCTHIIBI
C ITOTEHLIMATIBHOM CTYIIEHBKOM.
Han6apreproe paccesiaue. [Ipoxoxaenue
YaCTHUIIBI Yepe3 MOTEHIIUAIbHEIN Oapbep
IPSIMOYTOJIbHOM U POU3BOJIbHOM (hOPMBI.
TynnenbHbIl 3 Pext. Ob1ue cBoiicTBa
OJHOMEPHOTO JBMKEHUS MUKPOYACTHULIBI.
JIBU>KeHUE B IIEHTPAIbHO-CUMMETPUYHBIX
nosisix. [IpoGnema AByX Ten B KBAaHTOBOM
MEXaHHMKE U €€ CBEJCHHUE K 3a7a4e O
JIBUKEHUH OJHOM YaCTHUIIbI B IIEHTPAJIbHO-
CHUMMETPUYECKOM MoJie. MHTerpansl
nBIkeHus. OnepaTopsl MOMEHTA UMITYJIbCA,
UX COOCTBEHHbIE (PYHKIIMU U COOCTBEHHBIE
3HayeHud. PagnanbHoe ypaBHEHHE
[Ipenunrepa. [loBenenue paguanbHOM
BOJTHOBOM (DYHKITMH HA OOJIBIIIMX ¥ MAJTBIX
PacCTOAHUSAX OT LIEHTpPA OJIS.
Boaopononono0Hslii aToM (3HEepreTudeckue
YPOBHU U CTPYKTYpa BOTHOBBIX (PYHKIIHIA
JIUCKPETHOTO CHEKTPA; «CITyHdaTHOE
BBIPOXKJICHUE; PaJiMalIbHAS U YTIIOBas
MIJIOTHOCTH AJIEKTPOHHOTO 00J1aKa;
CHEKTPOCKOMUYecKas KIacCH(PUKAIs
COCTOSIHMI1; KPYTOBBIE TOKH B aTOME U

YceTHBI ompoc




MarHUTHBII MOMEHT OPOUTAIBHOTO
JBIKEHUS 3NIeKTpoHa). KBaHTOBaHUE
SHEPTUH BpalleHus (IPOCTPAHCTBEHHBII
potatop). MoJiesb ONTHYECKOTO 3JIEKTPOHA
JIJISI aTOMOB ILIEJIOYHBIX METAJIOB.

[TpubnmxeHHbIC
METOALI KBAHTOBOU
MexaHuku. Teopus
BO3MYILICHUM

Teopust Bo3mymieHuit. Ilonsitue o
Pa3IMYHBIX IPECTABICHUSAX COCTOSHUS
KBaHTOBO-MEXaHUYECKOW CUCTEMBI.
MatpudHoe peacTaBIeHUE ONIEPATOPOB.
VYpasuenue lllpennnrepa B MaTpu4HON
dopme. [ToctaHOBKA 33724, peIAEMBIX
METOJaMH TEOpUU Bo3MyLIeHus1. Teopus
CTAallMOHAPHOT'O BO3MYIICHUS IIPU
OTCYTCTBHUH U HAJIMYUU BBIPOXKI€HUS. CHIIbI
Ban-nep-Baansca. U3oTonnyeckuii caABUT
YpOBHEH BOJIOPOAOIIOT00HOTO aTOMA.

TGOPI/UI BBIHYKACHHBIX KBAHTOBBIX
epexoaoB.

DNeMEHTBI TEOPUH U3ITYUECHHUS.
BeposTHOCTh BBIHYKIEHHBIX
AIIEKTPOIUIIONIBHBIX IEPEXOJIOB.
KoaddurmenTs! DitHIITEHHA 115
MHAYLUUPOBAHHBIX U CIIOHTAHHBIX
nepexo10B. COOTHOIIIEHUE
HEOIPEAEIEHHOCTHU AJIsl DHEPTUH U
BpeMeHH. IHTEHCUBHOCTb U €CTECTBEHHAs
HIMPHUHA CIEKTpaIbHBIX JIMHUN. [IpaBuita
oTOOpa IS AJIEKTPUUYECKOT0 AUIOJILHOTO
W3JTyYEHUS OCLMIUIATOPA U ONITUYECKOTO
JJIEKTPOHA B aTOMax.

YceTHBI ompoc

COuH ¥ CUCTEMBI
TOXXIECTBEHHBIX
YaCTHI]

[TpuHIUIT TOXIECTBEHHOCTH OJMHAKOBBIX
MuKpoyacTull. Oneparop nepecTaHoBKU
yacTull. CHMMETpUYHBIE H ACUMMETPUYHBIE
coctosHus. bozons! u pepmuonst. [punimn
[Taymu. [TpubnwxenHas Teopusi atoma
renusi. CUHIJIETHBIE U TPUILJIETHBIE YPOBHU
(opTo- u maparenuii). OoMeHHOE
B3auMoielicTBUE. MHOTO3J1EKTPOHHBIE
atoMsl. [TonsaTre o meTone
€aMOCOTJIaCOBaHHOT O IOJIS; TpaBuja
CJIO’K€HUSI MOMEHTOB; TUITBI CBSI3€H
AJIEKTPOHOB B aTOMax.
CrnexkTpockonuueckas KiaccuuKamms
cocrosiuuil. [lepuoanyeckas cucrema
sanemenTtoB JI. 1. MenneneeBa. 3amoaHeHne
00oJiouek B aroMax. MoJsiekyJia BOJIOpojia U

YceTHBIR ompoc




MIPUPOJA XUMUYECKUX CHJL.
3akmoueHue. ['paHuLbl IPUMEHUMOCTH
HEPEJSITUBUCTCKOW KBAHTOBOM MEXaHUKHU.
dopmanbHasg CXeMa KBAHTOBOM MEXAHUKHU.
HekoTtopsie KOHIIENTYyalIbHbBIE BOIIPOCHI
KBaHTOBOUW MEXaHUKHU.

2.3.2 3aHATUS CEMHHAPCKOT0 THUIIA

HaunmenoBanue
paszena

TemaTuka NpakTUYECKUX 3aHATUN
(cemmHApOB)

dopma TeKy11ero
KOHTPOJIS

2

3

4

DKCepUMEHTAIbHbIE
OCHOBBI U
MaTeMaTHYECKUI
anmnapat KBaHTOBOI
MEXaHUKU

Ne 3anstue 1. 3arpyaHeHUs KilacCH4YECKON
(hbU3UKH B OOBSICHEHUH CBONCTB
AJEKTPOMArHUTHOTO U3TyUYEHUS U
MHKPOOOBEKTOB.

1.ITpo6nema uznyuenust AUT.
HeB03MOXHOCTh 00BSCHEHUS 3aKOHOB
dhotorddhekTa Ha OCHOBE AIEKTPOTUHAMUKH
Makcsemia.

2.Mogenb ynpyro-cBsi3aHHOT'O JIEKTPOHA U
e€ 3aTpyAHECHUS.

3. Muckyccus bopa u DiiHinTeiiHa o
(GyHIaMEeHTaIbHOM NPUHIINIIE KBAHTOBOM
MEXaHHUKH (COOTHOIIEHNE
HEOIpeIeJIEHHOCTEH AJ1s1 SHEPT U U
BPEMEHN).

3ansiTie 2. BOTHOBBIE MAKETHI.
CooTHo1IeHE HEONPEAETIEHHOCTEH.

1. BonmHoBo# naket. Pa3oBas U rpyIoBas
CKOPOCTH BOJIH Ae bpouis.
2.COOTHOUIEHUS HEOIIPEIETEHHOCTEH.
3.Bpems pacriibiBaHNs BOJTHOBOT'O MAKeTa.
3anstue 3. Co6cTBeHHbIE DYHKIMH U
COOCTBEHHBIE 3HAYEHUSI ONIEPATOPOB.
1.CoOcTBeHHbIE (PYHKIIUH U COOCTBEHHBIE
3HAYEHUS ONePaTOPOB UMITYJIbCA, TPOEKIIUU
MOMEHTA NMITyJIbCA U €70 KBajpara.

2. HopmupoBka BOITHOBBIX (DYHKIIHI B
CJIly4ae HENPEPBIBHOTO CIIEKTpa
COOCTBEHHBIX 3HAaYEHU.

3anstue 4. KomMmyTaTopsl.
KoMMyTannoHHbIe COOTHOIIEHHUS JI1s
KOOpJAWHAT U UMITYJIbCOB, IPOEKIIUI
MOMEHTAa KOJIMYECTBA ABUKCHHUS.

KomnokBuym.

KontposnbHas
pabora Nel
MaremMarnueckuii
arnrapar KBaHTOBOM
MEXaHHKHU.
CooTHotieHus
KOMMYTAalMH

TouHo perraembie
KBAHTOBO-
MEXaHHYECKHE
3amauu. OqHOMEpPHOE
JIBIDKEHUE.

3ansite 6. JInHeHHbII rapMOHUYECKU I
OCLIIJLIATOP.

1. BeruncneHue sHeprun HyJaeBbIX
KoJe0aHui Ha OCHOBE HEPAaBEHCTBA
I'elizenoOepra.

Komnoksuym.




JIBMyKeHHE B IOJIe
HCHTPAJIbHBIX CUJI

2. BbluucieHue aMIuIuTy 1 BEPOSITHOCTEN €
MIOMOIIIBIO YCIOBHUS HOPMHUPOBKH BOJTHOBBIX
(hyHKIIUH.

3.IIpaBuna orbopa nus JII'O.

3ansarue 7. Onepatopbl MOMEHTA
KOJIMYECTBA JBUKCHHUSI B cpepruieckoi
CUCTEME KOOpJMHAT.

1.OnepaTopbl MOMEHTA UMITYJIbCA U €T0
MPOEKIUH B chepuuecko cucreme
KOOpIMHAT.

2.0mepatopbl MOBBILLIECHUS U TOHUKECHUS
MOMEHTa UMITYJIbCA..

3ansTue 8. [[BuykeHre MUKPOYACTHIIHI B
T0JI€ LIEHTPAJIBHBIX CUJI (2 Yac.)
HccnenoBanue paanaibHON IIIOTHOCTH
BEPOSITHOCTH B BOJIOPOJIONIOA00OHOM aToMe.

[TpubamxeHHbIC
METOJILI KBAHTOBOM
MexaHukH. Teopust
BO3MYILICHHUI

3ansartus 3, 4. KBaHTOBBIE NTEpeXObl B
YCJIOBHSIX HECTAIIMOHAPHOTO BO3MYIIICHUSI.
1.BeposITHOCTh KBAaHTOBBIX MEPEXOOB MO/
BIIMSIHHEM TIEPUOUIECKOTO BO3MYIICHUSI.
DNEeKTPUYECKHUE TUTIOIbHBIE TEPEXOIBL.
2.11paBuna orbopa 11t OpOUTATILHOTO U
MarHMTHOTO KBAHTOBBIX YHCEI.

3. Berancnenue ko3 humeHToB
DOWHIITEHHA.

4. EcTtecTBEeHHAs IIMPUHA SHEPTETUUECKOTO
YPOBHSI.

5.Ynopyroe paccesitHue 4acTull B IEPBOM
MPUOTMHKEHUN TEOPUU BOSMYIIECHUH.
3anstue 5. B3anmoeiicTBre KBaHTOBOM
CUCTEMBI C 3JIEKTPOMArHUTHBIM MOJIEM
(KOMIBIOTEPHBIIN SKCTIEPUMEHT)
1./IByxypoBHEBasl cucTema B 0JIe
3JIEKTPOMArHUTHON BOJIHBI.

2.1lepexonibl B AMCKPETHOM CIIEKTpE.
3.KBaHTOBBIE MTEPEXO0/IbI U3 AUCKPETHOTO
CIEKTpPa B KOHTHUHYYM.

Komnoxksuym

CIHH U CUCTEMBI
TOYKIIECTBEHHBIX
YaCTHI]

3ansTe 6. CriuH 271eKTpoHa
1.IlepecTaHOBOYHBIE COOTHOIIECHHUS JIJIs
OIIEpaTOpOB CIIMHA.

2. Marpuus [Taynu.

3.0Oneparopsl MOBBILEHUS U TOHMKEHUS
MPOEKIIMU CIIUHA.

3ansTue 7. AToM renus.

1. IlpumeHeHne TEOpUH BO3MYIICHHH
JBYXKPaTHO BBIPOKJIEHHOTO YPOBHS AJIs
OTIpe/IeNIEHUs] SHEPreTUUYECKOro CrieKTpa
JBYXJIEKTPOHHON CHUCTEMBI.
2.O0MEHHBI! U KYJIOHOBCKHI HHTETPAJIBI.
3.0mnpeneneHue BU1a TPUILIIETHBIX U
CUHTJIETHBIX BOJHOBBIX (DYHKIIHH.

4. OpTo- 1 maparemnuii.

Komnoksuym.

KonTtponsHas
pabota No2:
OIIpEIEIIEHNE
OCHOBHBIX TEPMOB
IUIS IEPEXOAHBIX U
pelKO3eMeNbHBIX
JJIEMEHTOB




3anstue 8. Mosnekyma Bogopoaa

1.Pacder SHEepreTH4ecKoro CIeKTpa
MOJICKYJIBI BoAopoa. MHTerpaibl
O0OMEHHOTO U KYJIOHOBCKOTO
B3aUMOJICHCTBUS, HHTErPaJl
HEOPTOTOHAJTLHOCTH.

2.OmnpeneneHue BU1a BOJHOBBIX (DYHKITHI ¢
Y4eTOM UX CBOWCTB CUMMETPHUH.

3. YcraHoBIeHHE KpUTEpHsi 00pa30BaHMS
MOJICKYJIBI BOJIOPOA U TOMEOTIOISPHOMN
XAMUYECKOH CBS3H.

Sanstus 9, 10. MHOTO2JIEKTPOHHBIE
CHCTEMBI

1. BeruncneHnue opoOUTaIbLHOTO, CITIMHOBOTO U
MOJIHOTO MOMEHTA KOJHYECTBA IBYIKEHUS
MHOTO3JICKTPOHHBIX aTOMOB.
2.0mnpeneneHrue OCHOBHBIX TEPMOB
MHOTORJIEKTPOHHBIX aTOMOB C yUETOM
npaswi XyHja.

3. Beruncnenue a3ppexTuBHOrO Uncia
MarHeToHoB bopa.

2.4

2.3.3 JlabopaTopHbIe 3aHATHSA

He npedycmompenut

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX PadoT (MIPOEKTOB)

He npedycmompeno

Ilepeyennb Y4eOHO-MeTOAUYECKOro o0ecrevyeHust IS

CaAaMOCTOAITEILHOM PadoTHI 00yYAIOIIUXCH MO0 AUCHUIINHE (MOAYJII0)

[TepedyeHn yuyeOHO-METOAMUECKOTO 0OSCTICUSHHS] TUCITUTIITUHBI 110

HBIE METOJIBI
KBaHTOBOU

HaunmenoBanue o
Ne BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
paszena
1 2 3

9. 1.Okcnepumen-  |1.CamocrositenbHast pabora Nel
TajbHbIC OCHOBHI |«Hacieaue kaccuueckoil MEXaHUKU U KJIaCCUUECKON
" IEKTPOIUHAMUKID)
maremaruueckuii |2.CamocTosTenbHas padora Ne 2 « kcriepuMeHTanbHbIE OCHOBBI
anmapar KBaHTOBON MEXaHUKW.

KBaHTOBOM 3.CamocrosrtenbHas padota Ne 3 «MaremaTuyeckuii anmapar
MEXaHUKHU KBaHTOBON MEXaHUKW.

10.  |2.Toumo- 1. CamocrostensHas pabora Ne 4 «OgHOMEpPHOE ABUKEHUEY.
pelaemblie 2. CamocrositenbHas padota Ne 5 «J[BrokeHHE dJIEKTPOHA B
KBaHTOBO- LEHTPAJIbHO-CUMMETPUYHOM I10JIE B aTOME»

MEXaHUYECKHE
3a71a4u
11.  |3.IIpubmmxen- |CamocrosrenbHas padoTa Ne 6 «[IpuMeHeHue CTalMOHAPHOM 1

HeCTaHHOHapHOﬁ TCOpUUn BOSMyIJ.ICHPIﬁ))




MEXaHUKH.
Teopus
BO3MYILICHUI
12.  |4.Cnunu CamocrostensHas pabota Ne 7 «3ddexTo1, 00ycnoBICHHBIE CTUHOM
CUCTEMBI ANEKTPOHA

TOKIECTBEHHBIX
JaCTHI]

3. O6pa3zoBaTe/ibHbIE TEXHOJIOTUH

B cootBerctBuu ¢ TpedoBanusimu @I'OC npu peanuzanuu pa3InyHbIX BUIOB
yueOHOW paboTel B Mmpolecce H3y4YeHUs AUCHUILIMHBL «Vctopus ¢uankm»
IpelyCMaTPUBAETCS UCIIOJIb30BAHHUE B YUEOHOM IpOLIECCE CIEAYIOMNX aKTUBHBIX U
MHTEPAaKTUBHBIX (POPM MPOBENECHUS 3aHATUM:

® JICKLINU;

® [I0JIrOTOBKA MMMCbMEHHBIX pedepaToB M0 TEMaM Kypca;

Temoil pedepata noMKHA OBITH HCTOPHUS OTKPBITUS KOHKPETHOTO

(pU3HUECKOro 3aKOHa WJIM Pa3BUTHE MPEACTABICHUI O MPHUPOAE KOHKPETHOIO
asneHusi. Kpome toro, Temoii pedepara MOXKET CIIyKUTh HayyHasi AESITEIbHOCTD
B 00J1acTH (PU3UKHU OTAEJIbHBIX YUEHBIX U HAYyYHBIX LIKOJI.

4. OueHOYHBIE CpeacTBAa ISl TEKYHIEro KOHTPOJIS YCHeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlNH
4.1 ®oHJ O1IeHOYHBIX CPEACTB JJIsl IPOBeeHNs TeKyllel aTTecTaluu

Bonpocs! KOJIIOKBUYMOB

Kommokeuym ~ Ne 1.  SKCIIEPUMEHTAJIBHBIE ~ OCHOBBI U
MATEMATHYECKNI AITITAPAT KBAHTOBOU MEXAHUKH

1. ®opmymna [1nanka.

2. Teopust HoTOHOB DUHIIITEHHA.

3. JINCKPETHOCTh aTOMHBIX COCTOSIHHMA. Teopust BOJOPOAOIIOA00HOTO aToMa
o bopy.

4. BonHOBBIC cBOMCTBA yacTull. I umoresa ne bpoiis.

5.0nucanue COCTOSIHMSI C TIOMOIIBI0O BOJHOBOW (yHKumu. BosHoBas
bynkuus ne bpoitst 1715 cBOOOIHOM YaCTHUIIBI.

6. Craructuueckasi MHTEpIIpETAIUs BOJHOBOM (DYHKIIHH.

7. Ypasuenue 3. llIpenunrepa.

8. CramrioHapHbI€ COCTOSTHUSI.

9. [IMOTHOCTH TOKA BEPOSTHOCTH.

10. ComnocraBiieHue omnepaTopoB (HU3UYECKUM BEIUMYMHAM B KBAHTOBOU
MEXaHHKE.

11. IlpuHIMO CYHEepro3UIMH COCTOSSHUW U JIMHEWHOCTh OMNEPaTOpPOB B
KBAaHTOBOM MEXAHUKE.

12. CobGcTBeHHBIE GYHKIMU U COOCTBEHHBIE 3HAUEHHSI ONIEPATOPOB.

13. CamoconpspkeHHBIE ONepaTopbl. BemecTBeHHOCTh MX COOCTBEHHBIX
3HAYECHUH.

14. OpTOroHaIBLHOCTH U HOPMUPOBKA COOCTBEHHBIX (PYHKIIMIA.

15. Cpennue 3HaueHUS HU3NIECKUX BETUIHH.




16. KommyTtamms omepaTopoB. YCIOBHE COBMECTHOH OIpEIeIeHHOCTH
(bU3NYECKUX BEJIIUYUH.

17. Hepasenctso I eitzendepra. CooTHOIIEHNE HEOTIPEAETICHHOCTEH.

18. H3MeHeHHE BO BpPEMEHM CPEIHUX 3HAYCHUH (PU3NYECKUX BEIMUHH.
HuddepenurpoBanne onepaTopoB MO BPEMEHHU.

19. 3akoHBI COXpaHEHHUS B KBAHTOBON MEXaHHMKE U MX CBSI3b CO CBOMCTBAMU
CUMMETPUH MPOCTPAHCTBA U BPEMEHH.

20. Teopemsr Dperdecta. [IpuHIINATT TPUUYUHHOCTH B KBAHTOBOM MEXaHUKE.

21.06006menue ypaBHeHus [ 'amMuibToHa-IK00OM B KBAaHTOBOM MEXaHHUKE.

22.ITpenenbHbli MEPEeXo]1 K KIaCCUUYECKON MEXaHUKE.

Kommokeuym Ne 2. TOYHO PEITAEMBIE 3AJIAYM KBAHTOBOW
MEXAHUKHN: OJAHOMEPHOE JABWMXXEHWE. JABWXEHWE B TIOJIE
HEHTPAJIBHBIX CHUJL.

1.Yacrtuiia B NOTEHIIMATBHOM SIIHKE.

2. JInHEeWHBIN TapMOHUYECKUI OCLIUILIATOP.

3.B3auMoelicTBUE MHMKPOYACTUIBI C MPSMOYTOJBbHOW MOTEHIMAIbHON
CTYIICHBKOM.

4. TIpoxoxaeHrue YacTHIbl Yepe3 MOTEHIUaNbHbIA Oaphep. TyHHETbHBIM
2 dexT.

5./IBM>KEeHUME B LIEHTPATIbHO-CUMMETPUYHOM T0JIe. Pa3ieienne nepemMeHHbIxX
B ypaBHeHud llIpénunrepa.

6.CoOcTBeHHbIE (DYHKIIMU M COOCTBEHHBIE 3HAUEHUS OMEpaTopa MOMEHTA
VMITYJIbCA.

7.PagnanbHoe  ypaBHenwe  IlIpénuurepa.  DHEPreTUYECKHl  CIIEKTP
BOJIOPOJIONIOI00HOTO aToMa.

8.PaguasibHple  BOJHOBBIE  (PYHKIMU  CTaIl[MOHAPHBIX COCTOSTHUM
BOJIOPOJIONIOI00HOT0 aTOMa U pajuajibHasl INIOTHOCTh BEPOSATHOCTH.

9. Knaccudukanus cocTossHui B aTOME BOAOPO/IA.

Komnoksuym Ne 3. TEOPUS BO3MYIIIEHUI

1.CrauuoHapHas T€OpUsl BO3MYIIEHUN HEBBIPOKIECHHOIO YpPOBHSI.

2.CranoHapHas Teopus BO3MYIIEHUIN PU HAIUYUU BBIPOKICHHUS.

3. Teopust BO3MyLIEHHUS, 3aBUCAILIETO OT BpeMEeHU. KBaHTOBBIE MEPEXOIbI MO
BJIMSTHUEM BO3MYILIEHHS, IEPUOIUYECKH 3aBUCAIIIETO OT BPEMEHH.

4. BeposiTHOCTD AIEKTPUIECKUX JATIOJIBHBIX IIEPEX00B pu
B3aUMOJCUCTBUUA  3apsSDKEHHOM  4YacTUMLBl € DJJEKTPUYECKUM  IOJIEM
AJIEKTPOMArHUTHOM BOJIHBI.

5.Koaddurmentsr DitHITeiHA.

6.1IpaBuna ordopa /1t OpOUTATILHOTO U MATHUTHOTO KBAHTOBBIX YHCEIL.

Komnoksuym Ne 4. CTIMH 1M CUCTEMbBI TOXJAECTBEHHDBIX YACTHUIL

1.CrivH 351eKTpoHa. DKCIIEpUMEHTaIbHbIE (DAKTHI.

2. Oneparopsl cnuHa. MaTtpunel [Taynu.

3..IlosHBIA MOMEHT KOJMYECTBA JIBUKEHHUS JJIEKTPOHA. Croun -
OopOUTaIbHOE B3aUMO/ICUCTBUE.




4. ToHKasi CTPYKTypa CIIEKTPOB BOJIOPOAONOI0OHBIX aTOMOB.
5.HopMmanbhnslii 3pdexT 3eemana.

6. AnomanpHbIN 3P dekT 3eemana.

7. IIpyHLIMI HEPAZTUYUMOCTH OJIMHAKOBBIX MUKPOYACTHLI.

8. CUMMeTpUYHbIE U AaHTUCUMMETPUYHBIE COCTOSAHUSA. BO30HBI U PEepMUOHBI.
9. [Mpunrmmn [Maymm.

10.ITepuonuyeckas cucrema snemeHToB J[.1. Menzaeneena.

11. Atom renus. [lapa- u oprorenuii. OOMeHHOE B3aUMOAECHCTBHE.
12.Monekyna Bogopoaa. [Ipupona KOBaIEeHTHOM XMMHUYECKOU CBSI3H.
13.CniuH 1 BaJl€eHTHOCTb.

IIpumepHbIA BAPHAHT KOHTPOJILHOM PadoThI

1. JluHelHBId TapMOHUYECKUH OCIMULISTOP C 3apsioM € TOMEIIEH B OJHOPOJHOE
AIIEKTPUYECKOE TOJIe HAMPSHKEHHOCTRIO € , HAPABICHHOE BIIOJIb OCU KoieOaHuil. PaccmarpuBas
JIEHCTBUE JICKTPUUECKOTO MOJIS KaK BO3MYIIICHUE, HAUTH TOMPABKU MIEPBOTO U BTOPOTO MOPSIKA
K SHEPruM OCHWUIATOpa. B ueM 3akiroyaeTcsi BIUSHUE HAJOKEHHOTO 3JIEKTPUUYECKOTO TOJIS?
[Tokakute, 9TO BHEIIHEE DJJICKTPHUECKOE TIOJE MOXKET «IIOJAaBHTH» HYJIEBbIC KOJCOAHUS
ocrmuiatopa. IIpu kakoM mosie 3To Bo3MOKHO?  (cM., Hanp., ['anmuukuit B.M., Kaprakos b.M.,
Koran B.U. 3amaun mo kBaHToBOM Mexanuke, Ne 8.3).

2. Haiitu monpaBku MepBOTO MOPSAKAa K YPOBHSIM SHEPTHH M BOJHOBBIM (DYHKIHSM
AIIEKTPOHA, JABMXKYIIErocs B cPepuyecKu-CUMMETPUYHOM I10JI€, B MPUCYTCTBUU OIAHOPOIHOTO
MarHuTHOTO II0JIS, HAIPABIEHHOTO BJOJb OCH Z. YUYECTh, YTO HEBO3MYLIEHHBIMH BOJHOBBIMU

q)yHKI_[I/IHMI/I SIBJIAIOTCSI COOCTBEHHBIE (1)YHKI_[I/II/I oreparopa ImpoeKuuu MOMEHTA UMITYJIbCa K -

3. Ilpu paccMOTpeHUHN BOJOPOJIONOAO0OHBIX aTOMOB OOBIYHO CUMTAETCS, YTO 3JIEKTPOH
HaxOJUTCA B KYJIOHOBCKOM ITI0JIE aTOMHOTO sapa. [Ipu 5TOM HE y4UTBIBACTCS OTIUYME MOJSA OT
KYJIOHOBCKOTO B 00J1aCTH caMoro sifjpa. HaiiTu nompasky nepBoro nopsjika K OCHOBHOMY YPOBHIO
SHEpPruM, 0OYCIIOBIEHHYI0O KOHEUYHBIMH pa3Mepamu sjipa, CUUTas SApO PaBHOMEPHO

3apsUKEHHBIM IIApUKOM panuyca I, ~10~2cu. Paguyc nepBoii 6opoBckoii opouts a~10-8 cu.

B xauectBe oreparopa BOSMYIICHUS TPUHATH

{_ Ze? (3_1]’2\ 762

W={ 12 2r—2J+ , r<r
| o 0 — 0
10, r>r,
73 =L
BonHoBast  QyHKIMS  OCHOBHOTO  COCTOSIHUSA Y, =2 = e ® ¥t Ouenure
EW
OTHOCHTEJIbHBIN CJIBUT OCHOBHOTO YPOBHS SHEprun —- npu Z ~ 100.
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4.2 ®oHJ OUEHOYHBIX CPEICTB /Jisi TNPOBEAEHHUS MNPOMEKYTOUYHOM
arrecTanuu



IIpumepHbIe BONMPOCHI K 3a4eTy
1. ®opmyna [Tnanka.



2. Teopust poTOHOB DHUHIITEHHA.

3. JIMCKpPEeTHOCTh aTOMHBIX COCTOSIHUMA. Teopust BOJOPOAONOA00HOTO aToMa
o bopy.

4. BonHoBsIe cBoiicTBa yacTull. [ unoresa ne bpoiiis.

5.0mmcanre COCTOSHUSI C TIOMOIIBI0O BOJHOBOM (QyHKIMH. BoaHOBas
bynxus ne bpoiins ans cBOOOAHON YaCTHUIIBL.

6. CratucTrdeckasi HHTEpIIpETAIUs BOJTHOBOU (DYHKITHH.

7. YpaBuenue J. llIpenunrepa.

8. CranmioHapHBIE COCTOSTHUSI.

9. [IMOTHOCTH TOKA BEPOSITHOCTH.

10. ComnocraBiieHue ornepaTopoB (HU3UYECKUM BEJIMYMHAM B KBAHTOBOU
MEXaHUKE.

11. TlpuHIMO CYHEprO3UIMH COCTOSSHUW U JIMHEWHOCTh OMEPaTOpPOB B
KBAHTOBOM MEXAHUKE.

12. CobGcTBeHHbBIEC GYHKIIMU U COOCTBEHHBIE 3HAUCHUSI OTIEPATOPOB.

13. CamoconpspkeHHBIC OIepaTophbl. BemecTBEeHHOCTh MX COOCTBEHHBIX
3HAYCHHUU.

14. OpTOroHaIBLHOCTh U HOPMUPOBKA COOCTBEHHBIX (DYHKIIUN.

15. Cpennue 3HaueHUs HPU3UIECKUX BEITUUMH.

16. KommyTanusi  omepaTopoB. YCJIOBHE COBMECTHOW OMNpPEACICHHOCTH
(bU3NMYECKUX BEIIUYHUH.

17. HepasenctBo I eiizen6epra. CoOOTHOIIEHHE HEOTIPEAETCHHOCTEH.

18. H3MeHeHHE BO BPEMEHM CPEIHUX 3HAYCHHUH (PU3NYECKUX BEIMYMH.
HNuddepenurpoBanue onepaTopoB M0 BPEMEHHU.

19. 3akoHBI COXpaHEHUS B KBAHTOBON MEXaHHUKE U UX CBSI3b CO CBOMCTBAMU
CUMMETPUH MPOCTPAHCTBA U BPEMEHH.

20. Teopembl Dpendecta. [IpuHIIUAT TPUUMHHOCTH B KBAHTOBOI MEXaHUKE.

21.0606menue ypaBHeHus I'amuinbToHA-SIKOOM B KBAaHTOBOM MEXaHHKE.

22.1IpenenpHbli EPEXO K KIACCUUYECKON MEXAHUKE.

23.Yactuia B IOTEHUIUAIBHOM SIIIUKE.

24 JIuHeHbIN TApMOHUYECKUN OCLIUILIATOP.

25.B3auMoeicTBUE MHUKPOYACTULIBI C MPAMOYTOJIBHOM IMOTEHIIMAIbHON
CTYTIEHBKOI.

26.[IpoxokieHre YacTHIIbl Yepe3 MOTCHIMAIbHBINA Oapbep. TyHHEIbHBIN
b dexT.

27./IBmkeHre B UEHTPAIbHO-CUMMETPUYHOM  mone.  Paznmenenue
nepeMeHHbIX B ypaBHeHuU lIpénunrepa.

28.Co0OcTBeHHbIE (DYHKIIMM U COOCTBEHHBIE 3HAYCHHS OTIEpaTopa MOMEHTA
MMITYJIbCA.

29.PamnaneHoe  ypaBHeHue Ilpéaunrepa. ODHEPreTUYECKUWA  CIIEKTP
BOJIOPOJIOTI0I00HOTO aToMa.

30.PaguanbHple  BOJIHOBBIE  (DYHKIIMM  CTAllMOHAPHBIX  COCTOSIHUM
BOZOPOJIONIOI00HOT0 aTOMa U paJitalibHas MJIOTHOCTb BEPOSITHOCTH.

31.Knaccudukaius COCTOSIHUN B aTOME BOJIOPO/Ia.

32.CranmoHapHas TEOpHs BO3MYLIEHNN HEBBIPOKIEHHOTO YPOBHS.



33. CraumoHapHast Teopysl BO3MYILEHUI ITPU HAIUYUU BBIPOKICHUS.

34.Teopusi BO3MYLIEHHUs, 3aBUCALLETO OT BpeMEHHU. KBaHTOBbIE MEPEXO/Ibl
MO/ BJAUSIHUEM BO3MYILECHHUSI, IEPUOIUUECKHU 3aBUCAIIETO OT BPEMEHHU.

35. BeposiTHOCTB AIEKTPUUECKUX JTUTIOTBHBIX MEepPExX0/I0B npu
B3aUMOJICUCTBUU  3apSOKEHHOW  YacTUIBI € DJIGKTPUYECKUM  TOJEM
AJIEKTPOMArHUTHOU BOJIHBI.

36. Koapurmentsr DUHIITEHHA.

37.I1paBuna oTOboOpa /17151 OPOUTAIILHOIO U MATHUTHOTO KBAaHTOBBIX YHCEIL.

38. CriiH »51eKTpoHa. DKCIIepUMEHTaIbHbIEC (DaKThI.

39. Oneparopsl cinHa. Matpunis [Taynm.

40.1TomHBII  MOMEHT KOJIMYECTBA JBHKECHUSI DJIEKTPOHA. Cmun -
OpOUTANIBHOE B3aUMO/ICHCTBHE.

41. ToHKasi CTPYKTypa CIIEKTPOB BOJIOPOIOTIOJOOHBIX aTOMOB.

42 .Hopmainbnbiit 2¢dexT 3eemana.

43. AnomanbHblil ekt 3eemana.

44, TTpuHIMT HEPAZTUIUMOCTHU OJIMHAKOBBIX MUKPOUYACTHII.

45.CuMMETpUYHBbIE W aAHTUCUMMETPUYHBIE COCTOSIHHUSI. bozonsl u
(epMHOHBI.

46. ITpunnun [aymnm.

47.Tlepnonuueckas cucrema s3neMmentoB [[.1. Menpeneena.

48. Atom renus. [1apa- u optorenuii. OOMEeHHOE B3aMMOIEHCTBHE.

49.Monekyina Bogopoza. [Iprpoaa KOBaJIeCHTHOM XUMUYECKOM CBSI3H.

50.CruH 1 BaJICHTHOCTb.

5. IlepeyeHb OCHOBHOWH M JONMOJHHUTEJNbHOH Y4eOHOIl JHUTEpaTyphbl,
HEe00X0UMOIi 1JI1 OCBOCHHUS TUCIMILIMHBI (MO1YJIA)

5.1 OcHoBHasi TuTEpaTypAa:

1. emuposuu .- CII6..: Jlans, 2020.

2. bapanoBckuii B.J. KBanToBas MexaHMKa 1 KBAHTOBasl XUMUSL:
y4eb.nocobue s By3os/B.M.bapanosckuid. - M.: Akagemust, 2021.

3. bapcykoB O.A. OcHoBbl aTromHO# (usuku / O.A. Bapcykos, ML.A.
EnpsmeBuu. — M.: Hayunsiit mup, 2020.

5.2 JlonotHUTEIbHAS JINTEpPATypa:

4, JTannay JI.I. Kypc Teoperuueckoit ¢puszuku. Tom III. KBanTtoBas
MEeXaHHKa (HEPEJIITUBUCTCKAS TeOpHsl) [ DNEKTPOHHBIN pecypc]: yueOHoe mocoOue
it By3oB/ Jlanpay JI /., Jindumn E.M.— DnekTpoH. TeKCToBbIE JaHHbIE.— M..:
OU3SMATIINUT, 2004.— 798 ¢c.— Pexum noctyma:
http://www.iprbookshop.ru/17288.— DBC «IPRbooksy, mo maposiro.

6. brioxunmnes J[.1. OcHoBw kBaHTOBOM MexaHuku - M.: Hayka, 1983.

7. MatBeeB A.H. AtomHas ¢usuka - M.: Beiciias mikona, 1989.

8. Coxkomnos A..A., Tepros .M., XKyxosckuii B.U. KBantoBas Mmexanuka, -
M.: Hayxka, 1979.

9. nonbckuii 2.B. ATtomuas ¢usuka, 1. 1 u 2. — M.: Hayka, 1984.


http://www.iprbookshop.ru/17288

10. HameimoB A.C. KBanToBast mexanuka. — M.: Hayka, 1973.

11. MynranoBckuii B.B., Bacunerckuit A.C. Kypc Teopernueckoit
¢uzuku.  KsantoBas mexanuka — M.: [Ipocsemienue, 1991.

12. ®epmu O. KBantosas mexanuka. Koncnekr nekuumii.— M.: Mup, 1968.

5.3. [lepuoanyeckue n3JaHUA:
XKypHan npukiIagHOM MEXaHUKH U TEXHUYECKON (PU3UKU
XKypnan Texuunyeckoit Gu3nku
N3Bectust BY3o0B.Cepusi: ®usuka
WNnxenepHas Gpusnka
[TpuxnanHas MexaHuKa
[TpuknanHas MEXaHUKA U TEXHUUYECKas (PU3MKa
Teopetnueckas u mareMaTudeckas pU3uKa
Ycenexn MEXaHUuKH
. Yenexu pu3nuecKux HayK
10. VYwuyenpie 3ammcku KazaHCKOro rocyaapCTBEHHOTO YHHBEPCHUTETA!
cepust: PU3NKO-MaTEeMaTHYECKUE HAYKH

CoNoOrWDE

6. [lepeyennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM cCeTH
«HTEpHET», HE00XOAUMBIX JJI OCBOCHH S JUCUMILIMHBI (MOLYJIs1)

eLIBRARY — Hayunast anekrponHas 6ubnmoreka http://elibrary.ru/

7. Mertoanueckue YyKa3zaHMsl I OO0yYalIIUXCA MO0 OCBOEHHIO
AUCHUILIUHBI (MOIYJIs1)

3ader MpoBOJIUTCA B KOHLE ceMecTpa. Ha 3aueTe oLleHMBarOTCA MOJTyYEHHBIE
TEOPETHUYECKUE U NPAKTUYECKUE 3HAHMS, UX MPOYHOCTH, Pa3BUTHE TBOPYECKOIO
MBILUUICHUS, TNPUOOPETEHHE HABBIKOB CaMOCTOSITENIbHOM  paboThl, YyMEHHeE
CUHTE3UPOBATh NOJyYECHHbIE 3HAHUSI U IPUMEHSATD HX.

Bug yueOHbIX Opranuzanus AesITeIbHOCTU CTy/IeHTa
3aHATUI
Jlexums [Ipu uzyuenun TeopeTnyecko (GU3NKU OYCHB BAXKHO MOCEIIATh JICKIIUU U

HO,ZLpO6HO 3aIllMChIBATh U3J1araéMbli Ha HUX MaTcpHraJl. 910 O6y0J'IOBJ'ICHO TEM,
4YTO B V‘-IC6HLIX IIOCOOUSX HE coacCpxKarcia ACTAJIbHBIC MATEMATHYCCKHUC

HDCO6D&30BaHI/IH. CTaH,Z[apTHLIﬁ MCTO/ U3JIOKCHUSA CBOAUTCA, KaK IIPpaBUJIO, K

3aMEYaHMIM THIA: «KaK HETPYAHO MOKA3aThy, «IOCIE HECIOKHBIX
npeoOpazoBaHuil moaydnm» u T.7. OJTHAKO, 32 STUMHU TaK Ha3bIBAEMBIMHU
«HECTIOKHBIMH TTPE0OPa30BaHUSIMU» OOBIYHO CKPBIBAIOTCS HECKOJIBKO CTPAHUIL
MaTeMaTHYECKHUX MpeoOpa3oBaHul, MPEXKIe YeM MOIYIUTCS TPeOyeMbIit
pesyabTat! DTy cnenuduky yaeOHbIX mocoOuit He0OXOAMMO UMETH B BUTy. B
rpoLecce YTeHHs JeKIUI MaTepuall u3jaraercs 10Kka3areabHo, HoJpoOHO, co
BCEMH MTPOMEKYTOUHBIMH BBIKJIaJIKaMH. IIpUCYTCTBYIONINI Ha JIEKIIUU CTYACHT

CTAHOBUTCA COYYAaCTHHKOM ITPONECCa MOJTYUYCHHA BCEX OCHOBHBIX d)I/ISI/I‘—IeCKI/IX



http://elibrary.ru/

PC3YJILTATOB. Tonbpko TakuM CHOCOGOM, IIocTurasd mar 3a maromM B€CbMa
HCTIPOCTBIC BOMIPOCHI, MOJKHO IMMOHATH JIOTUKY JUCIHUIIJIMHBI U €€ OCHOBHOE
COACpIKaHUC.

B mporecce camocTosTenbHON pabOTHI HAJl KypCOM JICKIH HE00X01uMO
yAETUTh BHUIMAHHE OCHOBHBIM MOHSATHUSM, IEPEUUCICHHBIM B
TEPMHHOJIOTMYECKOM MUHUMYME I10 KaXJIOMY pa3Jieiy, U HayYUThCs
CaMOCTOSITENILHO BBIBOAUTDH BCE TJIaBHBIE (POPMYJIBI U ypPaBHEHHUSI.

[TpakTnueckue [TonroToBka K MPakTUYECKUM 3aHATUSAM MIPEAIoaaraeT paboTy ¢ KOHCIIEKTOM
3aHATHSA JIEKIUH U CaMOCTOSITENIbHOE PELIeHUE 3a/1a4 U3 TOMAIIHUX 3alaHUM.
KoHntponbsHas B npouecce moaroToBKH K KOHTPOJIBHOM paboTe He00X0AUMO 00paTuTh
pabota BHUMaHHE Ha BOIPOCHI, CHOPMYITUPOBAHHbIC B 3aJJaHUSAX IS
CaMOCTOSITENIbHON paboThl, @ TAKXKE MPOAHATU3UPOBATH PEIICHUE TUITMUHBIX
3aJa4 Ha MPaKTUYECKUX 3aHATHIX.
Pedepar [Ipu noaroroBke pedepara HEOOXOIUMO UCIOIB30BATH PEKOMEHI0BAHHYIO
JUTEpaTypy, IPU 3TOM CJIEeIyeT 0OpaTUTh BHUMaHHE Ha HEOOXOJUMOCTh
IIPOBEICHUS MOAPOOHBIX JOKA3aTEIbCTB U BEIBOJOB OCHOBHBIX COOTHOIIEHHH.
Komnoksuym KonnokBuyM coepKuT TpU 4acTH: IPOBEPKa 3HAHHSI OCHOBHBIX (hOpMYJI U

TEPMUHOJIOIMYECKOT0 MUHMMYMa, OTBET Ha TEOPETUUYECKUN BOIIPOC C
[Ipe/ICTaBJIeHHUEM TUCbMEHHOW IOMAIIHENW CaMOCTOSITENIbHOM paboThl. 3HaHUE
OCHOBHBIX ()OPMYJI U TEPMUHOB SIBJISIETCS «JJOITYCKOM» K 00CYKICHUIO
TEOPETUUECKHUX BOIPOCOB (CTYAEHT J0MYCKAaeTCs K JajbHEHIeMy
cobeceI0BaHUIO IIPU yCIOBUHU 3HaHUs He MeHee 75 % dopmyn). B mponecce
co0ece10BaHus CTYJIEHT JI0J)KEH YMETh BbIBOJAMTH BCE OCHOBHBIE (POPMYJIBL,
YpaBHEHUS, COOTHOILIEHUS U J1aBaTh 00BbsCHEHNE (PU3NUECKOTO CMBICIIA BCEX

MOJTy4aeMbIX PE3yJIbTaTOB.

8. Ilepeyenbr WHGOPMAIMOHHBLIX TEXHOJOTHI, HCHOJb3yeMbIX MPH
OCYILECTBJIEHMH 00Pa30BaTEJILHOIO NMpolecca no AMCHUIInae (MOay/a10) (pu

HEO0XO0IMMOCTH)

8.1 IlepeyeHb HEOOXOAUMOT0 MPOTPAMMHOI0 O0eceYeHn st
He mpebyemcs

8.2 IlepeueHb HEOOXOAUMBIX HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B mpomecce paboTel Ham KypcoM CTYACHTHI MOTYT HCIOJb30BaTh
AJIEKTPOHHBIE Y4eOHbIE TOCOOUsI, pa3MEIIEHHBIE B CETH UHTEPHET, a TAKKE KHUTU
AJIEKTPOHHON OMOTMOTEUHON CUCTEMBI.

9. MarepunajibHO-TEXHHYeCKas 0a3a, He0OX0AUMAas /ISl OCYLeCTBJICHUS
00pa3oBaTeJIbHOIO MPoLecca Mo AUCHUILIHHE (MOAYJII0)




JlexuroHHas ayAUTOPUS C MYJIbTUMEIUUHBIM 000PYJOBAaHUEM, JICKIIUOHHAS
ay IATOPHUSL.



