MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HaunoHaIbHBIN UCCIEN0BATENBCKUN A1epHbI YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJPA ®N3UKU DJIEMEHTAPHbLIX YACTULL

OIAOBPEHO YMC UADOUT

[Iporoxon Ne 01/08/24-573.1

o1 30.08.2024 1.
PABOYAS TIPOTPAMMA YYEBHOM JUCITATLTAHBI
KBAHTOBAS MEXAHHUKA
Hanpasnenne moarotoBku [1] 14.05.02 ATOMHBIE CTaHIINH: TPOESKTUPOBAHUE,
(criennaabHOCTD) SKCIUTyaTalus 1 MH)KUHUPUHT
3

- = =

5 3 g s | s =

2 2 | 8 = | B £ 3 - &

g e & = 5 e - g Z g
e 3 =5 | B =2 | & S g F3E
¢ |2 |54 |5 2§ |&§. |EEzs |- | itE
¢ |zz |£2 |2 |EE |gg |2z5&8 |§& g3
&) =z |[Ok¥ |8 =8 |BHFr |mEE O =z & g &
5 4 144 32 48 0 28 0 C)
Utoro | 4 144 32 48 0 0 28 0




AHHOTANIUA

Pabowyas nmporpamma  y4eOHOH  JAMCHUIUIMHBL — IpPEAyCMaTpUBaeT  Mpo(dhecCHOHATBHO-
OPUEHTUPOBAHHOE YIIIYOJIEHHOE W3YYCHHE HEPENSITUBUCTCKON KBAaHTOBOW MEXaHUKH W OCHOB
KBAaHTOBOM TEOPUHM PEIATHBUCTCKUX YaCTHI[ M JJIEKTPOMArHWTHOro moyisi. B pamkax ydeOHOM
JUCLUILIMHBl M3y4arOTCsl KaKk METOJAbl TOYHOIO pELIeHUs 3a1ad KBAaHTOBOM MEXaHHUKH, TAaK U
npUOIMKEHHBIE MOAXObl K ONHCAaHUIO KBAHTOBBIX sBJIeHHH. [Iporpamma oTpaxkaeT coBpeMEHHbIE
TEHJEHUMH U TpeOOoBaHUS K OOYyYEHMIO M IPAKTUYECKOMY BIAJIEHUI0 MAaTeMaTHUYECKHM aInapaToM
KBAHTOBOM MEXaHMKH, (OPMHPOBAHUIO HEOOXOOUMBIX YMEHHUI M HAaBBIKOB JUISI TEOPETUYECKOIO
aHaJIN3a, MOJEIUPOBAHUS U OLIEHOK CBOWCTB PEAJIbHBIX KBAHTOBBIX CUCTEM.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

[leqp OCBOEHHMS [HUCHMUIUIMHBI — IIO3HAKOMUTBCS CO CBOMCTBAMHM KBAHTOBBIX CHCTEM,
OTJIMYHBIMH OT CBOMCTB KJIACCHYECKUX CHCTEM, CO CIOCOOaMHU OIMCAHMUS HEPEISATUBUCTCKUX
KBAaHTOBBIX CHCTEM, a TaKXE TMOJYYUTh IMPEICTABICHUE O METOJaXx KBAaHTOBOIO OMMCAHUS
3JEKTPOMArHUTHOIO MO U PEISATUBUCTCKUX YACTHII.

3amaun OCBOEHUS Kypca COCTOAT B 3HAKOMCTBE C 0a30BBIMU SKCIIEPUMEHTAIBHBIMU (paKTaMU B
obnactu KBaHTOBOM (u3uku, c ypaBHeHusmu Ilpenunrepa, ['eiizenbepra, Ilaymu, [upaxa,
ONMCHIBAIOUIMMHU KBAHTOBBIC SIBJICHUSA, B OBJIAJICHUM MATEMATHUYECKUMHU METOJIAMHU, IMO3BOJIAIOIINMHU
pelaTh KBAaHTOBBIE YPABHEHHS U ONIMCHIBATh KBAHTOBBIE SIBJIICHUSI.

2. MECTO YYEFHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Hucnunnuna 0a3upyeTcss Ha JUCIUIIIMHAX - MATEMaTHYECKUN aHaJIU3: MHOTOMEPHBIN aHAIIN3,
WHTETPAJIbI U PSABI, KpaTHBIE MHTETPAJIBl M TEOPHS MOJIsl, TAPMOHUYECKUHN aHaJIu3; JIMHEHas anre0pa;
muddepeHManbHble  YPaBHEHUS, TeOpHs (PYHKIHMA KOMIUIEKCHOTO TIEPEMEHHOT0; ypaBHEHUS
MaTeMaTHuueckod (u3uku; oOmmas ¢Gu3MKa: MEeXaHHKa, TePMOJAMHAMUKA M MOJEKYyIsSpHas (Qu3uKa,
ANEKTPUYECTBO U MarHeTH3M, ONTHKA, KBaHTOBas (M3MKa; TeopeTudeckas (U3MKa: TEOopeTHUecKas
MEXaHUKA, TEOPUs MOJIA.

JlucuuniuHa TpeanIecTBYeT H3yYEHUI0 TUCIUIUIMH: CTaTUCTHUYecKas (u3uka; sjaepHas
¢usuka, (Qu3nMKa HIEMEHTAPHBIX YAaCTUIl, KBAHTOBas TEOPHUsS TMOJs, Teopus (yHIaMEHTAIbHBIX
B3aNMMOJICHCTBHH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETEHIINH:

KOI{ N HAUMCHOBAHHEC KOMIICTCHIITN KO,I[ W HAUMCHOBAHUC NHAUKATOPA JOCTUIKCHUSA

KOMIICTCHITHH
OIIK-1 [1] — Cnioco6en ucnonb3oBats  3-OITK-1 [1] — 3HaTh: 6a30BbIe 3aKOHBI €CTECTBCHHOHAYYHBIX
0a30BbIC 3HAHUS JICITUTUIAH; OCHOBHBIC MaTeMaTHYECKHE 3aKOHBI; OCHOBHBIC
€CTECTBEHHOHAYYHBIX JHUCIHUIUINH B buznuecKue SBICHHSI, IPOLIECCHI, 3aKOHBI U TPAHUIIBI UX
podecCHOHATEHOM JIeATEIILHOCTH, MIPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX XUMHUYECKUX 3aKOHOB

IMPUMCHATH MCTOJbI u HBHCHHﬁ; MCTOJbl MATCMATUUICCKOTO MOACIIMPOBAHUA,




MaATEMAaTHYCCKOI'O aHajin3a u
MOZACIINPOBAHUS, TCOPECTUUCCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUSA

TEOPETUUYECKOTO U IKCHEPUMEHTAIBHOI'O UCCIIEIOBAHUS
V-OI1K-1 [1] — YMeTb: BBISIBISTH €CTECTBEHHOHAYYHYIO
CYIITHOCTb MPOo0JIeM, BO3HUKAIOIINX B XOJI€
npodeCCHOHATBLHOMN 1eATeNbHOCTH, TPUBIIEKATH IS UX
pelIeHus: COOTBETCTBYIOIMNN (PU3UKO-MaTeMaTHUYECKHA
anmnapar

B-OIIK-1 [1] — BiageTs: MaTeMaTHYECKUM aIapaToM s
pa3pabOTKH MOJIENeN MTPOLECCOB U SBJICHUH, PEIICHUS
MPAKTUYECKUX 3a7a4 TPO(heCcCHOHATLHOM 1eSATENbHOCTH;
HaBBIKAMU HMCIIOJIb30BAaHMsI OCHOBHBIX OOIIEPH3NUECKUX
3aKOHOB U MPUHIUIIOB

VK-1 [1] — CiocobeH oCyIecTBIATh
KPUTHYCCKUM aHaIu3 MTPOOIEMHBIX
CHUTYaI[Mii HA OCHOBE CHCTEMHOI'O
10JIX0/1a, BBIPA0AThIBATH CTPATETHIO
EUCTBUI

3-YK-1 [1] — 3HaTh: METOBI CHCTEMHOI'O i KPUTHUECKOTO
aHaJM3a; METOIUKU Pa3pabOTKH CTpaTeruu ACHCTBHUMA JUIs
BBISIBJICHUSI U PEILICHUs] IPOOJIEMHOM cUTyaluu

V-VK-1 [1] — YMeTh: npuMEHSITh METO/IbI CHCTEMHOTO
MOJIX0JIa M KPUTUYECKOTO aHaIM3a MPOOJIEMHBIX CUTYAIIHIA;
pa3zpabaThIBaTh CTPATETUIO IEHCTBUM, TPUHUMATD
KOHKPETHBIE PELICHUS TS €€ pealln3alu

B-VK-1 [1] — Bnagers: MeTO10JI0THE#H CHCTEMHOTO U
KPUTHYECKOT0 aHAJIN3a MPOOJIEMHBIX CUTYAILIUi; METOIUKAMHU
IIOCTaHOBKH LIEJIH, OTPEIENIEHUS CIIOCOOOB €€ I0CTHKEHUS,
pa3pabOTKHU CTpaTeruid JeHCTBUMA

VKE-1 [1] — CriocoOeH UCIoib30BaTh
3HAHMS €CTECTBEHHOHAYYHBIX
JMCIUTUIAH, TPUMEHSTH METO/IBI
MaTeMaTHIECKOTO aHAIM3a H
MOJICTTUPOBAHHSI, TEOPETUIECKOTO
OKCIIEPUMEHTAIILHOTO MCCIIE0BAHMUS
B MIOCTaBJICHHBIX 3a/1a4ax

3-VKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
CCTECTBCHHOHAYYHBIX JTUCITUILIHH, METOIbI
MaTEeMaTHYECKOT0 aHAIN3a U MOJICITUPOBAHHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTATBLHOTO HCCIIeIOBAHMUS
V-VYKE-1 [1] — yMeTh: HCTOIb30BaTh MaTEMAaTHUECKHE
METO/IbI B TEXHUYCCKHX MPUIIOKEHHUSIX, PACCUUTHIBATh
OCHOBHBIEC YHCIIOBBIE XapaKTEPUCTUKHU CITyYaHBIX BEIIMYHH,
peniaTh OCHOBHBIE 3a/1a4l MATEMAaTHYECKON CTAaTHCTUKH;
pelaTh TUIIOBBIC PACYCTHBIC 331aun

B-VYKE-1 [1] — BnageTs: MeTO1aMU MaTEeMaTHYECKOTO
aHaJIM3a ¥ MOJICTTMPOBAHUS; METOJIaMH PEIICHUS 3a/1a4
aHaIM3a ¥ pacyeTa XapaKTePUCTHK (PU3HMUECKUX CHCTEM,
OCHOBHBIMH IIPHEMaMHU 00pabOTKH IKCIIEPUMEHTATBHBIX
JAHHBIX, METOIaMHU PaOOThI C MPHUKJIATHBIME ITPOTPAMMHBIMU
POAYKTaMH

4. BOCIIUTATEJIbHBIA MOTEHITUAJ JUCITATIIMHBI

Hamnpasnenus/menn
BOCITUTAHHS
[IpodeccuonansHoe
BOCITUTAHUE

3anaun BocriuTaHus (KOJ)

Co3naHue yciaoBuid,
00ecneunBaroIInX,
(hopmMupoBaHUE OTBETCTBEHHOCTH
3a npodeccruoHaIbHBIN BEIOOD,
po¢eCCHOHAIBHOE PAa3BUTHE U
npodeccuoHabHbIE PEIICHUS

BocmmraTrensHBIN ITOTESHITHAT
JUCIUATLINH

Hcrmonp30Banye BOCIUTATEIBHOIO
MOTCHIIMAIa JUCIUTLINH
npodeccnoHaTbHOTO MOAYJIS ISt
(hopMUpOBaHUS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHanbHOE pa3BUTHE




(B18)

HOCPENICTBOM BBIOOpA CTYJICHTAMU
WHIMBUIyaIbHBIX 00pPa30BaTEIbHBIX
TPACKTOPHI, OPraHU3aIUN CHCTEMBI
OOIIEHUS] MEX/Ty BCEMHU
y4acTHUKaMHU 00pa30BaTeIbHOIO
nporecca, B TOM YHCIIE C
VICIIOJIb30BAHUEM HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHA.

[IpodeccnonanpHOE Co3nanue yciaoBUid,

BOCIIUTAHUE 00ecreYnBarOIINX,
(hopMUpOBaHHE HAYYHOTO
MUPOBO33PEHHUS, KYJIbTYPbI
MOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
pelIeHnu, KPUTUYECKOTO
OTHOIIEHUSA K UCCIICIOBAHUSIM
mkeHay4yHoro Toika (B19)

1.Mcnonp30BaHyue BOCHUTATEILHOTO
MOTEHIIUAJA TUCITUTUTHH/TIPAKTUK
«HayuHno-uccienoBaTenbcKas
pabotay, «I[IpoekTHas MpaKTUKaY,
«Hay4unslil ceMuHap» Jis:

- opmupoBaHUs TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB U CIIOCOOOB
HAyYHOT'O MTO3HAHUS MUPA, PA3BUTHUS
HCCIIEN0BATENLCKUX KAUYeCTB
CTYJIEHTOB MTOCPEJICTBOM HUX
BOBJICYEHHSI B UCCIIEI0BATEIbCKUE
IPOEKTHI 110 00JTACTSAM HAYYHBIX
nccaeqoBanuid. 2./cronbp3oBanue
BOCIIUTATCILHOIO ITIOTCHITHANA
aucuuiuH "Vcropust Hayku u
unxenepun', "Kpurnueckoe
MBIIIUICHUE U OCHOBBI HAyYHOM
KoMMyHUKaruu'", "Beenenue B
cneuuanbHOCTh", "HayuHo-
uccneaoBarenbekas pabora',
"Hayunslii cemuHap" nis:

- opMUpOBaHUS CIIOCOOHOCTH
OTJIEJISATh HACTOSIINE HAyYHBIE
HCCTIEIOBAHUS OT JKEHAYYHBIX
MOCPEJICTBOM IIPOBEIECHHUS CO
CTYJICHTaMHU 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUPOBAHUS KPUTHUECKOTO
MBIILJICHUS, YMEHUS pacCMaTpPUBATh
pa3IUYHbIE UCCIIEIOBAHUS C
SKCNEPTHOM MO3ULUHU TOCPEICTBOM
00CYXXJI€HHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HCTOPHYECKHUX MPEATOCHIIOK
MOSIBJIEHUS T€X WJIM UHBIX OTKPBITUI
U TEOPHIl.

S. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIS:




Ne HaumeHnoBanue
1.1 pasaeia yueOHoi
JUCIUIIHHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MakcuMaJabHblil
0aJ1 3a pazgen™*
ATTecTanus
pasnena (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHUA
KOMIIETE€HI[HT

Henean

5 Cemecmp
1 | Iep.srii pazaen 1-8 | 16/24/0

N
(63}

KA1

|
(00]

B-OIIK-1,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-YKE-1,
B-YKE-1,
3-OIIK-1,
V-OIlK-1
2 | Bropoii pazzuen 9-16 | 16/24/0 25 KH-16 | 3-OIIK-1,
V-OIIK-1,
B-OIIK-1,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

Hmoeo 3a 5 Cemecmp 32/48/0 50
KoHTpoJibHbIE 50 2 3-OI1K-1,
Meponpusitusi 3a S VY-OIIK-1,
CemecTtp B-OIIK-1,
3-VK-1,

V-VK-1,

B-VK-1,

3-VKE-1,
V-VYKE-1,
B-VKE-1

* COKpAIICHHOC HAUMCHOBAaHHUC (I)OpMLI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOUAA 3a4Y€T U

(nn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTECTAallX Pa3aCIOB:

Oo6o03nauenue | [lonHoe HanMeHOBaHHE
K1 KoHnTpouns 1o uroram
C) DK3aMeH

KAJIEHIAPHBIN IIAH

| Henenu \ Tembl 3ansaTuii / Conepxanue \ Jlek., \ IIp./cem., \ JIao., \




yac. yac. yac.

5 Cemecmp 32 48 0
1-8 IlepBbiii pa3nes 16 24 0
1-8 OcHoOBHbBIC IOHATHS KBAHTOBOM MEXaHHUKH Bcero aynuTopHbIX 4yacoB

BonnoBast pyHKIMS, aMIUTUTY/a U TUIOTHOCTb BEPOSITHOCTH. 16 | 24 [0

Bounna ne bpoitnisi. BonHoBas MexaHuka, ypaBHEHHE Ownutaiin

[Ipenunrepa. KBaHTOBBIE COCTOSHUS, TPUHIIAIL 0 0 0

CyNepHo3uLMH. BEKTOpBI COCTOSIHUM, UX CBSI3b C BEKTOPAMU-

CTOJIOIIAaMH ¥ BOJTHOBBIMU (DYHKUIMSAMHU. MaTpu4Has MEXaHUKa.

Omnepatopsl (pU3HMUECKUX BEINYMH, UX COOCTBEHHBIE 3HAUECHUS

1 HaOJI0JaeMble BEIMUUHBL. JIUCKPETHBIE U HENIPEPBIBHBIE

CIEKTpbl. Pacnipenenenus BepoATHOCTEN, CpEJHUE 3HAUYCHUS,

JHCTIepCcUr HAOMI0IaeMbIX BeJTHUUH. Teopus mpeacTaBiIeHuH,

KOOPJAMHATHOE Y UMITYJIbCHOE IPEACTABIICHUS.

OnHOBpeMEHHAS U3MEPUMOCTh (DPU3NYECKUX BEJTUYMH.

CootHomeHus HeonpeaenénHoctu. Knaccuueckuit npenei,

KBaHTOBBIE cKOOKH [lyaccona. KBanToBas nuHamuka,

ypaBHeHue I eiizen6epra, onepatop 3Bosronuu. MHTerpass

nBuKeHHsl. OJHOPOIHOCTh BPEMEHH U ITPOCTPAHCTBA,

U30TpONUs IPOCTPAHCTBA, 3aKOHBI coxpaHeHus. CruH,

CIIMHOPBIL.
9-16 Bropoii pa3nen 16 24 0
9-16 KBaHTOBasi MexaHMKA NPOCTHIX CHCTEM M KBAHTOBAasI Bcero aynutopHbIX yacoB

TEOPHs PAaCCesTHUsA 16 | 24 I

JInHEeNHbIN rapMOHUYECKUI OCLIMILIATOP, ONIEPATOPBI Ownutaiin

MIOBBIIIECHUS U NIOHW)KEHUs. 3a1ada AByX Tei. OnepaTop 0 0 0

OpOUTAIBEHOTO MOMEHTA, TPOCTPAHCTBEHHOE KBAHTOBAHUE,
cpepuueckne pyHkuuu. Onucanue ABUKEHHs YacTHUIIbI B
LEHTPAJIBLHOM I10JI€ B CEPUUECKUX KOOPANHATAX, ypaBHEHUE
U1 paguanbHol pyHKIMU. Bogopononoqo6Hblit atoMm,
SHEPreTUYECKUN CIIEKTP, BOJTHOBbIE (PYHKIIMH CTAI[MOHAPHBIX
COCTOSIHUH, IVIaBHOE, paJHajibHOE, OpOUTAIbHOE U MarHUTHOE
KBAaHTOBBIC YMCIIa, KyJIOHOBCKOE (CIIy4aifHOE) BHIPOXK/ICHHUE.
3aznaya paccesiHus, aMIIUTya paccesiHus. Meron
NaplUUaIbHBIX BOJIH, (pa3bl pacCcesiHUsl, KpUTEPUA MEAJIEHHOCTH
gactull. CeyeHus ynpyroro u HEynpyroro B3auMoJA€CTBHS.
[TonHOE ceuenne B3aMMOAECUCTBUS, OITHYECKAs TEOPEMA.
Omnucanue cBOOOIHOTO MEKTPOMATHUTHOIO TOJISI C TIOMOLIBIO
0000IEHHBIX KOOPANHAT U 0000IIEHHBIX UMITYJIbCOB,
¢ynkuus 'amuibrona cBo6ogHOrO Nojast. KBaHTOBaHME
AIEKTPOMArHUTHOTO TOJIsI, FTAMHJIBTOHHAH
3JIEKTPOMArHUTHOT'O TOJIS U €r0 COOCTBEHHbIE 3HAYCHU S,
¢oToHbl. OnepaTopbl BEKTOPHOTO MOTEHIMAIA 1
HanpsKEHHOCTEN AJIEKTPUYECKOTO0 U MAarHUTHOTO MOJIEH.

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenue | [lo1HOE HAMMEHOBAHHE

9K ONEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail
111 ITOTHOTEKCTOBBIE JIEKIINH
BM Buneo-marepuansl




AM Aynno-marepuansl
I1p3 IIpesenTannn
T TecTbl
OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEPUAIIbI
ncC M HTEepaKTUBHBIA CANUT
TEMbI CEMHNHAPOB
Hepnesan | Tembl 3ansTuii / Conepxxanue
5 Cemecmp
1-8 OcHOBHbBIE IOHATHSI KBAHTOBOW MeXaHUKHU

BonnoBas GyHKIMS, aMIUTHTY/a ¥ TUIOTHOCTH BeposiTHOCTH. BosHa nie bpoiinsa. BoaHoBas
MexaHuka, ypaBHenue llpeaunrepa. KBaHToBbIE COCTOSIHUS, TPUHITUI CYTIEPIIO3ULIUH.
BexTophl cocTosiHU, UX CBSI3b C BEKTOPAMU-CTOJIOI[AMH U BOJTHOBBIMHU (DYHKIIMSIMH.
Marpuynas mexanuka. OnepaTopbl PU3MUECKUX BEIMYUH, UX COOCTBEHHBIE 3HAYCHUS U
Ha0It01aeMble BETUYHHBI. J[UCKpeTHBIE U HEeTIpephIBHbIE CIEKTPHI. Pacipenenenus
BEPOSTHOCTEH, CPEeTHUE 3HAUCHHMSI, TUCTICPCUU HAOTIOaeMbIX BeJTMIHH. Teopus
MPEeACTABICHUH, KOOPAMHATHOE U UMITYJIbCHOE NpeacTaBiaeHus. OqHOBpeMEHHas
U3MEpUMOCTh (pr3udeckux BenmduH. COOTHOIIEHUS HeonpenenéHHOCTH. Kitaccuueckuii
npenen, kBaHToBble ckoOku [lyaccona. KBanToBas nunamuka, ypaBuenue [ eiizenOepra,
oneparop 3Bostonnn. Marerpans! aBuxeHus. OqHOPOAHOCTh BPEMEHH U IMPOCTPAHCTBA,
M30TPONUS NPOCTPAHCTBA, 3aKOHBI cOXpaHeHUs. CIMH, CIIMHOPBHI.

9-16 KBaHTOBasi MEXaHMKA MPOCTHIX CHCTEM U KBAHTOBAas TEOPHS paccessHUs

JIMHEWHBIN rapMOHNYECKUI OCLHUILIATOP, ONIEPATOPHI MOBBIIIECHNS U IOHWKEHU. 3aiada
aByx Ten. OnepaTop opOUTaIbHOIO MOMEHTA, IPOCTPAHCTBEHHOE KBAHTOBAHNUE,
cpepuueckue pyHkunu. OnucaHue ABUKEHHs YaCTUIbI B ICHTPAJILHOM II0JIE B
cepuuecKkux KOOpAMHATAaX, ypaBHEHHUE I paguanbHoi ¢pyHKuuu. BogopogonoaoOHbit
aToOM, SHEPreTUYECKUN CIEKTP, BOJTHOBbIE ()YHKIIMU CTAllMOHAPHBIX COCTOSHUH, INIaBHOE,
paauanbHOE, OpOUTAILHOE U MAarHUTHOE KBAaHTOBBIE UMCIIA, KYJIOHOBCKOE (CIy4aiiHoe)
BBIPOJKICHHUE. 3a/1aua paccesiHUsl, aMIUTUTYAa paccesHus. MeToa napluuanbHbIX BOJH, (a3bl
paccestHusl, KpUTepuii MeJUIeHHOCTH yacTull. CeueHus: ynpyroro u Heyrnpyroro
B3aumojeiicTBus. [lonHoe ceuenne B3auMoencTBUs, onTudeckas reopema. Onucanue
CBOOO/IHOTO AJIEKTPOMArHUTHOTO IOJIS ¢ OMOIIbI0 000OUIEHHBIX KOOPAUHAT U
0000IIEHHBIX UMITYIBCOB, (PYHKLUSA ["ammiibTOHA cBOOOAHOTO Mosis. KBaHTOBaHME
AJIEKTPOMArHUTHOTO TOJISI, FTAMUJIBTOHUAH 3JIEKTPOMAarHuTHOTO MOJISI U €0 COOCTBEHHBIE
3Ha4yeHus1, GoToHbl. OnepaTopbl BEKTOPHOTO MOTEHLIMANIA U HAPSHKEHHOCTEH
AIEKTPUYECKOTO U MArHUTHOT'O TOJIEH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3aHATHS TIPOBOJSTCS B HMHTEPAKTUBHON ¢opme. Bo Bpems JeKIMM JEKTOp CIEAUT 3a
ayIMTOPUEH, OIIEHWBAET, HACKOJBKO BHHMATEIbHO W 3aMHTEPECOBAHO CTYAEHThl BOCHPUHUMAIOT
Marepuai, oOpamaeTcs K ayAUTOPUU C BOIIPOCAMH KaK Ha 3HAHWE MPOWJICHHOTO MaTepHaia, TaKk M Ha
MMOHUMaHHUE OOCYKTAaeMOW TEMbI, TPU HEOOXOIMMOCTH Ma€T JOMOJHUTENbHBIE OO0BsicHeHus. [lo
Marepuaity, NpeCTaBICHHOMY Ha JIEKIUAX, COCTABJISIOTCS TECTOBBIE BOMPOCHI, MPU3BAHHBIE TOMOYb
CTyJICHTaM OILIEHUTh, HACKOJbKO OHM IMOHSUIM MaTepuan jekuuu. Ha cemmHapax, ciemyrommx 3a
JEKIUSAMU, TIPOBOJSATCS MPOBEPKU OTBETOB CTYJEHTHI Ha 3TU BOIpockl. [Ipu npoBeneHnn ceMruHapoB
OCHOBHA$ 4aCTh PAOOTHI MO PEIICHHUIO 33/1a4 BBITIOIHSAETCS CTYACHTAMU CAMOCTOSITENIBHO, MIOTYYCHHbBIE
pe3yNbTaThl BOCIPOU3BOIATCS HA JOCKE U OOCYXKIaroTcsl Bcer rpymnmoid. [lo kaxxaoi Teme BBLIAIOTCS




JOMAIllHUE 3aJaHus, YTOOBl KaXAbI CTYIEHT MOI TpPOBEPUTh, IMOHAJI JIM OH MaTepual,
pa3dupaBIIUiics HA CEeMHUHApE, U UMENI BO3MOXKHOCTh YIIYUIINTh HAaBBIKM PElIeHus 3a1ad. B cepennne
U B KOHILIE CEMECTpa MPOBOJUTCS MPOBEPKA, HACKOJIBKO IIOJHO U YCIIEIIHO CTYAEHTHI PEIIMIIN 3a]a41
3amanusa. B coctaB 3amaHus BKJIIOYAETCA HEKOTOPOE YMCIO 3a4ad IIOBBIIIEHHOW CIIOKHOCTH,
BBIXOJIAIIME 32 PAMKH IIPOTPaMMBI, PEIICHMS ITUX 3a]a4 HE CIpallUBaroTCs Ipy npuéme 3aganui. Ho
CTYICHT, 3aWHTEPECOBABLIMICS ONPENEIEHHBIM pa3fesioM Kypca, MOXKET, pellas 3TH 3aJauH,
yIy4IIUTh CBOE IIOHMMaHHWE IpeaMera. B cepeauHe M B KOHLE CeMECTpa MPOBOIATCSA JIBE
KOHTPOJIbHBIE Pa0OThI, HA KOTOPBIX MPEAIararTcs 3aJaud, aHAJIOTUYHbIE TEM, KOTOpbIE pa30upauch
Ha CEMMHApaXx U BKIIIOYAINCH B COCTAB JOMAIIHUX 3aJaHUM.

7. ®OH/JI OHEHOYHbLIX CPEJACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pYOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLIUIUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETEHLHAMH M (OpMaMH KOHTPOJISL HUX OCBOCHMS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

KoMnerenuus HNuaukaropsl ATTeECcTAllHOHHOE ATTeCcTALIMOHHOE
0CBOEHMS meponpustue (KII 1) meponpusitue (KII 2)
OIIK-1 3-OI1K-1 2, K-8, KI1-16 3, KH1-8, KI1-15
VY-OIIK-1 2, K-8, KI1-16 3, KU1-8, KI1-15
B-OIIK-1 9, KU1-8, KI1-16 3, KH-8, KI1-15
YK-1 3-VK-1 2, K-8, KI1-16 3, K-8, KI1-15
V-VK-1 9, KU1-8, KI1-16 3, KH-8, K1-15
B-YK-1 2, K-8, KI1-16 3, K-8, KI1-15
VKE-1 3-VKE-1 9, KU-8, KI1-16 3, K-8, K1-15
V-YKE-1 2, K-8, KI1-16 3, K-8, KI1-15
B-YKE-1 2, K-8, KI1-16 3, K-8, KI1-15

IIkaabl oeHKU 00pa30BaTeIbHBIX H0CTUKEHUI

[IIkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMaJILHOTO 0ajija BKIIOUHWTEIbHO. MTorosas arTrecranuAa 110 JUCHHUIINIMHE OLICHUBACTCA I10 100-
OaJUIbHOM 1IKaJe U MpeAcTaBiseT co00il cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOH_ICﬁ IIKAJIOM:

CymmMma GamioB

Orenka 10 4-ex
OaJILHOM IIIKAJIE

OreHka
ECTS

TpeGoBanus K ypOBHIO OCBOSHHUIO
y4eOHOM TUCITUTLINHBI

90-100

5 — «omauunoyn

OreHKa «OTIUYHOY BBICTABIISAETCS CTYNEHTY,
€CJIM OH ITyOOKO M IIPOYHO YCBOMII
MIPOrpaMMHBIN MaTepuall, HICUEPIIBIBAOIIE,
[10CJIEJ0BATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBA3BIBAaTh TEOPHUIO C PAKTHUKOM,
UCTIOJIb3YET B OTBETE MaTepuall
MOHOTpahUIEeCKOH JINTEPATYPHI.

85-89

4 — «xopoutoy

OI.[CHKa «XOPpOIIO0» BBICTABIACTCA CTYACHTY,




75-84 C €cJI OH TBEPJO 3HACT MaTepHall, FPAMOTHO U

IO CYIIECTBY M3JIaraeT ero, He OIycKas

70-74 D CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha
BOIIPOC.
65-69 O11eHKa «yIOBICTBOPUTEIHLHOM

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3—- YCBOMJI €T0 JieTalel, JOMyCKaeT HETOUYHOCTH,
60-64 «Y008I1EeMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapymeHus JOTHICCKOU
IIOCJICAOBATCIIBHOCTH B N3JI0KCHUU
IPOrPaMMHOI0 MaTepuaa.

OmeHKa «HEYIOBICTBOPUTEIHEHOY
BBICTaBIISCTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTENFHON YaCTH MPOrPaMMHOTO

9_ Marepuana, J0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F oumoOku. Kak npaBuiio, oneHka
«Hey008jlem80pumeﬂbH0» «HCYOOBJICTBOPUTCIILHO» CTABUTCA
CTyZIeHTaM, KOTOPbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOUIEN JUCLUILIUHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUATLIUHBI

OCHOBHAZ JIMTEPATYPA:

1. 530 b43 3agauun no Teopernueckoi pusuke : yuebHoe mocodue st By3oB, bypmucrpos C.H.,
benoycos I0.M., Tepnos A.H., lonronpynssiii: Maremnext, 2013

2. DU E 92 KBanToBas MmexaHuka : Y4yeOHoe nocodue 1is By30B, E¢ppemos 1O. C., Mocksa: FOpaiir,
2021

3. OU ]I 30 Marematrueckue OCHOBBI KBAHTOBOM MEXaHUKH : yueOHoe rocodue, lemunosuu b. I1.,
Cankr-IlerepOypr: Jlans, 2022

4. 530 JI22 Teoperuueckas ¢pusuka T.3 KBanroBas mexanuka. Hepensrtusucrckas teopus, Jlanaay
JL.J., Mocksa: ®uszmarnut, 2024

JOIIOJTHUTEJIbHASA JINTEPATYPA:

1. 53 3-48 Jlexuuu no KBaHTOBOM MexaHUKe : , 3eneBuHckuil B.I'., HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE U31aTenbCTBO, 2002

2. 530 JI22 Teoperuueckas ¢usuka T.3 KBantoBas mexanuka. HepenstuBucrckas teopus, Jlangay
JLA., M.: Hayka, 1989

I[TPOTPAMMHOE OBECIIEYEHHUE:

CrnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs




LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIHEYEHME YUYEBHOW
TACIATITAHBI

CnenuaibHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIieueHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

Jl1s ycrientHoro ocBO€HUsl Kypca CTYAEHThI JOJKHBI IIOCEIATh JIEKIIMM U CEMUHAPBI, a TAKXKE
paborats camocroarensHO. K dopmam camocTosTenbHOI pabOTBl OTHOCHTCSA B IEPBYIO OYEpelb
pemieHne 3aaad, BXOASAMMX B 3amaHus. CaMOCTOSATENbHBIC 3aHITHS BKIIOYAIOT B Ce0s Takke
IIOBTOPEHUE Marepuaja JIEKIHH, CEMMHAPCKUX 3aHATHMM M IOATOTOBKY K IPOMEXYTOYHBIM
TECTUPOBAHUSM, KOTOPbIE MPOBOIATCSA I TEKYLIErO KOHTPOJSA 3a YCBOCHMEM Matepuana. [l
Jy4lIero IOHUMaHWs pa3lelioB  Kypca pPEKOMEHIYETCs TakKXKe CaMOCTOATEIbHO  HM3ydarh
COOTBETCTBYIOILIME pa3Aeibl y4eOHbIX IOCOOMH U3 CIMCKOB OCHOBHONH M JONOJIHUTEIbHOMN
JIUTEPaTyphl, BKIIIOUEHHBIX B IIpOrpamMmy Kypca.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIVUM JIJIS TPETNIOJABATEJIEA

IIpy dYTeHMM JNEKUUMA W TPOBEACHUUM CEMHUHAPOB IPENOJABATENSIM PEKOMEHYETCA
MoAACPKUBATh HEMPCPLIBHYIO CBA3L C aYHHTOPHeﬁ, OTBCYATh HA BO3HUKAIOMHUE BOIPOCHI, IIpPHU
HEOOXOJIMMOCTH Pa3bsCHATh TPyJAHbIE MecTa. [Ipyu MpoBeneHUM CEMHHApPOB PEKOMEHAYETCS /1aBaTh
KpaTKO€ TEOpeTHYecKoe MOSCHEHHWE K KaxJoi mMmocTaBieHHOH 3amade. Ilocnme Toro, kak B o01iemM
00CYXKJIEHMH HaMeUeHBI CIIOCOOBI pelIeH s 3a7]a4i, BaXKHO OPTaHW30BaTh paboTy Tak, YTOOBI KaXKIbIN
CTYJCHT MOT BBIMOJTHHUTHh YacTh BBIUMCICHHH CaMOCTOSTENbHO, U TOMOYb CTYIEHTaM, y KOTOPBIX
BO3ZHUKAIOT 3aTPyJHEHUS, UX MPEOJI0NIeTh. B uTore pemieHne 3a1a4u JOMKHO OBITh MPEACTABICHO Ha
JIOCKE M OOCYXJeHO ¢ HeoOxoauMou moapoOHocThI0. [lpenonaBarensaM, YHUTAIOUUM JICKIWU,
PEKOMEHAYCTCA COCTABJIATH I CTYACHTOB BOIIPOCHI IO MU3JIOKCHHOMY MAaTCpHaAIly. OtBeyast Ha dTH
BOIIPOCHI, CTYACHTBI MOT'YT IMOHATH, HACKOJIBKO ITOJHO OHHU ITOHAJIXW pas3aci Kypca, N3JI0KEHHBIM Ha
TIEKIUH.

ABTOp(BI):

bapabanoB Anekceit JleonnnoBua



