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AHHOTANIUA

Pabowyas nmporpamma  y4eOHOH  JAMCHUIUIMHBL — IpPEAyCMaTpUBaeT  Mpo(dhecCHOHATBHO-
OPUEHTHUPOBAHHOE YIIYOJIEHHOE W3YYCHHE HEPEIATUBUCTCKOW KBAHTOBOM MEXaHWKH W OCHOB
KBAaHTOBOM TEOPUH PEISATHBHCTCKUX YACTHII M JJIEKTPOMArHWTHOrO moiyisi. B pamkax ydeOHOM
JUCLUILIMHBl M3y4arOTCsl KaKk METOJAbl TOYHOIO pELIeHUs 3a1ad KBAaHTOBOM MEXaHHUKH, TAaK U
NpUOIMKEHHBIE MOAXObl K ONUCAaHMIO KBAHTOBBIX sABJICHMH. IIporpamma oTpakaeT COBpeMEHHbIE
TEH/JEHUMH U TpeOOBaHUS K OOYYEHHIO M NPAKTUYECKOMY BIIAJCHUIO MAaTEMAaTUYECKUM annapaTom
KBAHTOBOM MEXaHMKH, (OPMHPOBAHUIO HEOOXOOUMBIX YMEHHUI M HAaBBIKOB JUISI TEOPETUYECKOIO
aHaJIN3a, MOJEIMPOBAHUS U OLIEHOK CBOWCTB PEAJILHBIX KBAHTOBBIX CUCTEM.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

[leqp OCBOEHHS JHUCHUIUIMHBI — IIO3HAKOMUTBCS CO CBOMCTBAMHM KBAHTOBBIX CHCTEM,
OTJIMYHBIMH OT CBOMCTB KJIACCHYECKUX CHCTEM, CO CIOCOOaMHU OIMCAHMUS HEPEISATUBUCTCKUX
KBAaHTOBBIX CHCTEM, a TaKXE IOJYYUTh IMPEACTABIEHUE O METOJAaX KBAHTOBOTO OIHCAHUS
3JIEKTPOMArHUTHOIO MOJISI U PEISTUBUCTCKUX YACTHULL.

3amaun OCBOEHUS Kypca COCTOAT B 3HAKOMCTBE C 0a30BBIMU SKCIIEPUMEHTAIBHBIMU (paKTaMU B
obnactu KBaHTOBOM (u3uku, c ypaBHeHusmu Ilpenunrepa, ['eiizenbepra, Ilaymu, [upaxa,
ONMCHIBAIOUIMMHU KBAHTOBBIE SIBJICHUS, B OBJIQJICHUM MAaTEeMaTUYECKUMU METOJAMHM, MO3BOJISIOIIUMHU
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 PSAJBI, KpaTHBIE MHTETPAJIbl M TEOPHS MOJIsl, TApMOHUYECKHI aHAIN3; IMHEWHas anredpa;
muddepeHManbHble  YPaBHEHUS, TeOpHs (PYHKIHMA KOMIUIEKCHOTO TIEPEMEHHOT0; ypaBHEHUS
MaTeMaTHuueckod (u3uku; oOmmas ¢Gu3MKa: MEeXaHHKa, TePMOJAMHAMUKA M MOJEKYyIsSpHas (Qu3uKa,
ANEKTPUYECTBO M MarHeTH3M, ONTHKA, KBaHTOBas (hM3MKa; TeopeTHdeckas (U3MKa: TeopeTHuecKas
MEXaHUKA, TEOPUs MOJIA.

JlucuuniuHa TpeanIecTBYeT H3yYEHUI0 TUCIUIUIMH: CTaTUCTHUYecKas (u3uka; sjaepHas
¢usmka, (Qu3nMKa DIIEMEHTAPHBIX YAaCTHIl, KBAHTOBas TEOPHUS 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

KOMIIETEHI[HH
OIIK-1 [2] — Cnioco6en ucnonb3oBats  3-OITK-1 [2] — 3HaTh OCHOBHBIE 3aKOHBI
0a30BbIe 3HAHUS €CTECTBCHHOHAYYHBIX JUCIUIUIAH B MPO(ECCHOHATLHON
€CTECTBEHHOHAYYHBIX JHUCIUILINH B JEeSITeTbHOCTH, METO/Ibl MATEMAaTHYECKOTO aHaJIM3a U
npodecCHOHATIBHOM e TeILHOCTH, MO/JICITHPOBAHHS, TCOPETUIECKOTO M IKCIICPUMEHTAIIBHOTO

IMPUMCHATH MCTOJbI HUCCICI0OBaHUA




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

OIIK-1 [1] — CiocobeH UCmonbp30BaTh
0a30BbIE 3HAHUA
€CTECTBCHHOHAYYHBIX JHUCIIUILINH B
podecCHOHATBHOM JIeATSIIBHOCTH,
PUMEHSTh METOIbI
MaTeMaTHYECKOr0 aHan3a 1
MOJICTTUPOBAHUS, TEOPETUICCKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS

V-OIIK-1 [2] — YMeTh UCIOIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX AUCIMIUIMH B TPOPECCHOHATBHOM
JIeSATEIbHOCTH, TIPUMEHSTh METO/IbI MATEMATHUECKOTO
aHaJIN3a U MOJICITHPOBAHUS, TCOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO MCCIICIOBAHMUS

B-OIIK-1 [2] — BiageTs HaBbIKaMHU KCIIOJIb30BAHHMS
OCHOBHBIX 3aKOHOB €CTCCTBEHHOHAYUYHBIX JAUCIMILUIAH B
poeCCHOHAIBHOM AEATEILHOCTH, IPUMEHEHUS METOIOB
MaTEeMaTHYECKOr0 aHaIn3a U MOJICTUPOBAHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIIEI0OBAHMUS

3-OI1K-1 [1] — 3HaTh: 6a30BbIc 3aKOHBI €CTECTBEHHOHAYYHBIX
JCIIATUTMH; OCHOBHBIE MAaTEMAaTUYECKHUE 3aKOHBI; OCHOBHBIC
(du3rUecKue SIBICHHS, IIPOLECCHI, 3aKOHBI M TPAHUIIBI KX
NPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX XUMHYECKUX 3aKOHOB
U SIBJICHUI; METO/IbI MATEMaTHYECKOTO MOJICTUPOBAHHSI,
TEOPETUYECKOTO M IKCIECPUMEHTAIBHOTO HCCIICIOBAHUS
V-OI1K-1 [1] — YMeTb: BBISBISTh €CTECTBEHHOHAYUHYIO
CYIIHOCTb ITPOOJIEM, BO3HUKAIOIIUX B XOJIC
npodecCHOHATIBHOM ACATEILHOCTH, IPUBJICKATH JUIS UX
pEILICHHS COOTBETCTBYIOIINHN (PH3MKO-MATEeMaTHUECKUI
arrnapar

B-OI1K-1 [1] — Biaagets: MareMaTHUECKUM amapaTtoM JIJist
pa3paboTKK MOJIEJIeH MPOIECCOB U SIBICHUM, PELICHUS
NPaKTUYECKHX 3a/1a4 MPO(ECCHOHALHON JACSTEIBHOCTH;
HaBBIKAMH MCIIOJIb30BAHMSI OCHOBHBIX 00IIe()U3NIECKIX
3aKOHOB U TIPUHIIUIIOB

VK-111, 2] — Cnocoben
OCYULIECTBJIATh KPUTHYECKUIN aHAJIN3
POOJEMHBIX CUTYalluii HA OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BEIpa0aThIBATh
CTPATEruIo IeUCTBUI

3-VK-1[1, 2] — 3HaTh: METOAbI CHCTEMHOTO U KPUTHUYECKOTO
aHaJn3a; METOIUKH Pa3padOTKH CTPATeTUU JEHCTBUN IS
BBISIBJICHUSI U PEIIEHUs IPOOIEMHOM CUTyalnu

V-VK-1[1, 2] — YMeTh: npuMEHSITh METOIbI CHCTEMHOT'O
MOJIX0JIa M KPUTUYECKOTO aHaIHM3a MPOOIEMHBIX CUTYAIIHIA;
pa3pabaThIBaTh CTPATETUIO AEHCTBUM, IPUHUMATD
KOHKPETHBIE PELICHUS TS €€ pealln3aiuu

B-VK-1[1, 2] — Bnagers: METO10JIOTHEH CHCTEMHOTO U
KPUTHYECKOTO aHAJIU3a MPOOJIEMHBIX CUTYAIIHii; METOIUKAMH
MMOCTAHOBKH IIEJTH, OTIPEICIICHUS CIIOCOO0B €€ JTIOCTIKCHUS,
pa3paboTKu CTpaTeruii JecTBHiA

YKE-1 [1, 2] — Cnocoben
HCIT0JIE30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX JIUCITUILINH,
IMPUMEHATH METObI
MaTEeMaTHYECKOI'0 aHalInu3a 1
MO/JICIIHPOBAHUS, TEOPETHUCCKOTO U
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS
B IMTOCTABJICHHBIX 3aa4ax

3-YKE-1 [1, 2] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCITHILIHH, METOIBI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHUPOBAHHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTATBLHOTO HCCIIEI0BAHUS
V-VKE-1[1, 2] — yMeTbh: UCIIOIB30BATh MATEMaTHUCCKUE
METO/IbI B TEXHHYCCKHUX MPUIIOKEHUSIX, PACCUUTHIBATh
OCHOBHBIEC YHCIIOBBIE XapaKTEPUCTUKHU CITyYaHBIX BEIMYHH,
pelniaTh OCHOBHBIE 3a1a4l MAaTEMAaTHIECKON CTATUCTHUKH;
peliaTh TUIIOBBIC PACUCTHBIC 3a/1aun

B-VKE-1 [1, 2] — Bi1aaeTh: METOJaMH MaTEMaTHUIECKOTO
aHaJIM3a ¥ MOJICTIMPOBAHUS; METO/IaMH PEIICHUS 3a/1a4
aHaJIM3a M pacyeTa XapaKTePUCTHK (PU3HUCCKUX CHCTEM,




OCHOBHBIMH IpueMaMi 00paboTKH 3KCIIEpUMEHTAIbHBIX
JAHHBIX, METOIaMU PAOOTHI C MPUKIATHBIMU TPOTPAMMHBIMU

MPOIYKTaMU

4. BOCIIMTATEJIbHBIA MOTEHIIUAJ IUCIATLIIMHBI

Hanpasnenus/uenu
BOCITMTaHUS
[TpodeccuonanpHoe
BOCITHTaHUE

[IpodeccnonanpHOe
BOCITHTaHHUE

3agauu BocnuTanus (Koj)

Co3znanue ycioBHi,
o0ecreynBaronux,
(hopMUpOBaHHE OTBETCTBEHHOCTH
3a npodeccuoHaIbHbIN BHIOOD,
npodeccnoHabHOE pa3BUTHE U
poeCCHOHATIbHBIC PEIICHUS
(B18)

Co3znanue ycioBHi,
o0ecrnevnBaroInX,
(hopMHUPOBaHHE HAYYHOTO
MUPOBO33PEHHUS, KyJIbTYpPbI
MOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUUYECKUX/TIPAKTUUECKUX
penieHui, KpUTUIECKOT O
OTHOIIECHHUS K UCCIIEI0BAaHUAM
mxeHay4dHoro Tosika (B19)

BocnuraTrensHBIN ITOTSHITHAT
JUCIHATIIHH

Hcnonp30Banye BOCIHTATCIBEHOTO
MOTEHIAANA TUCIMIIINH
po(heCCUOHATTEHOTO MOIYIIS JUIs
(hopMuUpOBaHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOC
npodecCuoHaIbHOE Pa3BUTHE
IIOCPEACTBOM BbIOOpa CTYJEHTaAMU
WHAMBHUIYAIbHBIX 00pa30BaTeIbHbIX
TPaCKTOPH, OPraHU3alMN CUCTEMBI
OOIICHHS] MEXKIY BCEMU
y4acTHUKaMU 00pa30BaTeIbHOTO
mpoiiecca, B TOM YHCIIe ¢
HCIIOJIb30BAHUEM HOBBIX
UH()OPMAIMOHHBIX TEXHOJIOTHMA.
1.Mcnons30BaHNE BOCIIUTATSILHOTO
MOTCHITUAIA TUCIUTIIAH/TIPAKTHK
«HayuHno-uccrnenoBaTenbcKas
pabotay, «[IpoekTHas mpakTUKa,
«Hayunslil ceMuHap» JJIs:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX TTPUHITUIIOB U CIIOCOOOB
HAyYHOTO MO3HAHUS MUPA, Pa3BUTHS
HCCIEIOBATCILCKUX KAaUYeCTB
CTYJIEHTOB ITOCPEJICTBOM HUX
BOBJICUCHHS B UCCIIEIOBATEILCKUE
MPOEKTHI 1O 001aCTAM HAYYHBIX
uccaeaoBanui. 2. Mcrnonp3oBanne
BOCIIUTATEILHOrO IIOTCHIIHAA
nucturuH "Victopust Hayku u
unxeHepun', "Kpurnueckoe
MBITIVICHUE U OCHOBBI HAYYHOU
KoMMmyHukanuu", "Beegenue B
cnenuanbHOCTh, "HaydHo-
uccienoBaTenbckas pabora',
"Hayunbiii cemunap" 1is:

- opmupoBaHus cCIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYIHBIC
HCCIEA0BaHUS OT JHKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTAMH 3aHITHI U PETYISIPHBIX
Oecen;

- popmupoOBaHUS KPUTHUECKOTO




MBIIIJICHUS, YMEHUS PacCMaTpUBaTh
pa3lIM4HBIC HCCIICTOBAHUS C
9KCTIEPTHON TO3UIMHU TTOCPEICTBOM
00CYXJIEHUS CO CTyJIEHTaMU
COBPEMEHHBIX HCCIICIOBAHUH,
HCTOPUYECKUX TPEIIOCHUIOK
TOSIBJICHUSI TEX MJIM MHBIX OTKPBITHH
U TEOPHIL.

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pazjensl yueOHON JUCIHUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U POPMBI KOHTPOJIS:

HaumenoBanue
pasnena yuyeOHOM
AUCHHUILIHHBI

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlabopaTopHbie
padoThI, yac.
O0s13aT. TeKyui
KOHTPOJIb ((popma*,
HeJeJIs )
MaxkcuMasbHbIN
0aJui 3a pasgen™*
ATTecTanus
pazaesa (popma*,
HeJeJs)
Nuaukaropsbl
OCBOEHHS
KOMIIETEeHIIUH

Henean

5 Cemecmp

N
(63}

K1

1
(00]

[TepBoIii pazmen 1-8 16/24/0 3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIlK-1,
B-OIlIK-1,
3-VK-1,
VY-VK-1,
B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1

Bropoii pazien 9-16 | 16/24/0 25 KH-16 | 3-OIIK-1,
V-OIlK-1,
B-OIIK-1,
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

HUmoezo 3a 5 Cemecmp 32/48/0 50

KoHTpoabHbIE 50 C 3-OI1K-1,
MeponpusiTusi 3a 5 VY-OIIK-1,




CemecTtp B-OIIK-1,
3-0OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-YK-1,
V-VK-1,
B-YK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U
(w1n) sK3ameH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTAllMK Pa3/IelioB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KoHTpoJIb 110 uToram
0 OK3aMeH
KAJIEHIAPHBIN IIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
5 Cemecmp 32 48 0
1-8 IlepBbiii pa3nen 16 24 0
1-8 OcHOBHbBIC IOHATHS KBAHTOBOM MEXaHHKH Bcero ayiuTopHBIX 4acoB
BonnoBas ¢yHKIMS, aMIUIUTY/1a ¥ INIOTHOCTh BEPOSTHOCTH. 16 | 24 [0
Bomnna ne bpounsa. BonHoBas MexaHuKa, ypaBHEHUE Omutaiin
H_IpeJ:[I/IHrepa. KBanToBnie cocTosTHIS, MPUHITAII 0 0 0
CYINEpIO3ULIHU. BEKTOPBI COCTOSHUH, UX CBA3b C BEKTOPAMHU-
CTOJIOLIaMU U BOJIHOBBIMU (DYHKIMSAMU. MaTpuiHas MeXaHUKa.
Omnepatopsl (pU3HMUECKUX BEIUYHH, UX COOCTBEHHBIE 3HAUECHUS
1 HaOJ0jaeMble BEIMUUHBL. JIUCKPETHBIE U HENPEPHIBHBIE
cnekTpsl. Pactipenenenus BeposSTHOCTEN, CpeJHUE 3HAUCHNUS,
JUcrepcuu HaOIogaeMbIX BEJIMYUH. Teopus npeacTaBlIeHUH,
KOOPAMHATHOE U UMITYJILCHOE IIPEACTABICHUS.
OnHoBpeMeHHAasi U3BMEPUMOCTh (PU3NYECKUX BEITUUHH.
CootHomeHus HeonpeaenénHoctu. Knaccnueckuit npener,
KkBaHTOBbIe ckoOkHU [lyaccona. KBanToBast tuHamuka,
ypaBHeHue I eiizen6epra, onepatop sBosonuu. MHTerpass
nBHKeHNs. OJTHOPOJHOCTh BPEMEHHU U IIPOCTPAHCTBA,
M30TpONUs IPOCTPAHCTBA, 3aKOHBI coxpaHeHus. CriuH,
CIIMHODBI.
9-16 Bropoii pazgen 16 24 0
9-16 KBaHTOBasi MEXaHHMKA NMPOCTHIX CHCTEM U KBAHTOBAsl Bcero ay1uTopHbIX 4acoB
Teopusl paccestHUs 16 | 24 Ik
JInHEeNHbIN rapMOHUYECKUI OCIIMILIATOP, ONIEPATOPBI Ownutaiin
MOBBIIIEHUS U IOHW)KEHUs. 3aada AByX Tei. OnepaTop 0 0 0
OpOUTAILHOTO MOMEHTA, MPOCTPAHCTBEHHOE KBAHTOBAaHHE,




chepuueckue pyHKIuU. Onrucanue ABMKEHUS YaCTUIIBI B
[EHTPAILHOM TI0JI€ B C(hepUIECKUX KOOPIUHATAX, YPABHCHHE
I paauanbHoi GyHKIMU. Bomopomonoio0HbI aToMm,
HEPreTUYCCKUN CIIEKTP, BOJIHOBBIE (PYHKIIUU CTAI[HOHAPHBIX
COCTOSIHUH, TJIaBHOE, paHajibHOE, OpOUTAIHHOE U MAarHUTHOE
KBaHTOBBIE YUCIIA, KYJIOHOBCKOE (CIIy4aiiHOE) BBIPOXKIICHHE.
3amaua paccestHus, aMIUTUTYa paccestHus. MeTon
MapIUAITBHBIX BOJH, ()a3bl pacCesiHUs, KpUTEPHH MEIJICHHOCTH
yactull. CeyeHus yrnpyroro 1 Heyrpyroro B3auMoJIeicTBuSI.
[TomHOE ceueHne B3aUMOICHCTBHS, ONITHYECKAs TeOpeMa.
Omnwucanue cBOOOIHOTO MEKTPOMATHUTHOTO TOJISI C TIOMOIIBIO
0000IIEHHBIX KOOPIUHAT U 000OIIEHHBIX HMITYJIHCOB,
¢ynkuus 'amunbrona cBo6oHoro nojst. KsantoBanue
AJIEKTPOMArHUTHOTO TIOJIS, TAMUJIBTOHUAH
3JIEKTPOMArHUTHOT'O TIOJIA U €r0 COOCTBEHHBIE 3HAYCHUS,
¢doronbl. OniepaTopsl BEKTOPHOTO TOTCHIIAATIA U
HaNpsHKEHHOCTEH JICKTPUYECKOTO0 U MArHUTHOTO TTOJICH.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo6o3nauenue | [loiHOe HanMeHOBaHKE

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepuasl

AM Aynuo-marepuanbl

IIp3 IIpe3eHTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI

NC WMHTEepaKTUBHBIN CalT

TEMbI CEMUHAPOB

Henean | Tembl 3ansatuii / Coaep:xanue
5 Cemecmp

1-8 OcHOBHbIE MOHATHSI KBAHTOBOW MeXaHUKU
BonHoBas ¢yHKIIMA, aMIUIUTY/1a ¥ TNIOTHOCTH BeposaTHOCTH. BonHa ne bpoitns. BoaHoas
MexaHuka, ypaBHenue [lIpeaunrepa. KBaHTOBBIE COCTOSTHUS, TPUHITUI CYTIEPIIO3ULIUH.
BekTopsl cocTosiHU, UX CBSI3b C BEKTOPAMU-CTOIOIIAMH U BOJTHOBBIMH (DYHKITHSIMH.
Marpuynas mexanuka. OnepaTopbl GU3MUECKUX BEIMYUH, UX COOCTBEHHBIE 3HAYCHUS U
HaOIt0/1aeMble BETUYHUHEI. JIUCKpETHBIE U HEeTIpephIBHBIC CIIEKTPHI. Pacipenenenus
BEpPOSITHOCTEH, CpeTHUE 3HAUCHUS, TUCTIEPCUH HAOI01aeMbIX BETMYHUH. Teopust
MpEeACTABICHUHN, KOOPAMHATHOE U UMITYJILCHOE NpeacTaBieHuss. OqHOBpeMeHHas
M3MEPUMOCTh pusnuecknx BennuuH. CooTHOIIEHUS HeonpeaenéHHocTu. Kinaccuueckuit
npenen, kBaHToBble ckoOku [lyaccona. KBanToBas nunamuka, ypaBHenue [ eiizenOepra,
oneparop sBostonun. MaTEerpans! aBuxeHus. OqHOPOTHOCTh BPEMEHH U MMPOCTPAHCTBA,
M30TPONUS NPOCTPAHCTBA, 3aKOHBI cOXpaHeHus. CIMH, CIIMHOPBHI.

9-16 KBaHTOBasi MeXaHMKA MPOCTBIX CHCTEM H KBAHTOBasi TEOPUSI PACCESTHUSA
JInHEeNHbIN rapMOHUYECKUI OCIIMILIATOP, ONIEPATOPHI IMOBBIIEHUS U TOHM>KEHHS. 3a1a4a
nByx Ten. OnepaTop opOUTATFHOTO MOMEHTA, MPOCTPAHCTBEHHOE KBAHTOBAHHUE,
chepudeckue Gyuakuu. OnrcaHue ABUKEHUS YaCTHUIIHI B IICHTPAIHLHOM TI0JIE B
chepruecKux KOOpAWHATaX, ypaBHEHUE s paauaibHON yHKmn. BogopoaonogoOHbii




aTOM, DHEPreTUYECKUI CTIIEKTP, BOJIHOBBIC (DYHKIIMU CTAIIMOHAPHBIX COCTOSHUH, TTIaBHOE,
paauanbHOE, OpOUTATFHOE M MATHUTHOE KBAaHTOBBIC YMCIIA, KYJTOHOBCKOE (CIIy4aifHOR)
BEIpOXKJICHHUE. 3a7aua paccessHus, aMIUTUTYy1a paccessHust. MeTo 1 mapuuanbHbIX BOJTH, (pa3sl
paccestHusl, KpUTepHil MeUIeHHOCTH yacTull. CeueHus: ynpyroro u HEyrpyroro
B3auMoeiicTBus. [lonHoe ceuenne B3auMoIeiCTBUSI, ONTUYECKas Teopema. OnucaHue
CBOOOIHOTO AJIEKTPOMArHUTHOTO MOJIS ¢ TOMOIIbI0 000OUIEHHBIX KOOPAUHAT U
0000MEHHBIX UMITYJIBCOB, QYHKIUS ['aMuibTOHA CBOOOIHOTO ToJs. KBaHTOBaHME
AIEKTPOMArHUTHOTO TOJISI, FTAMHJIBTOHHAH 3JIEKTPOMArHUTHOTO MOJISI U €0 COOCTBEHHBIE
3HaueHus1, PoToHbl. OmepaTopbl BEKTOPHOTO MOTCHIIMATIA W HAMIPSHKEHHOCTEH
AIEKTPUYECKOTO U MAarHUTHOTO MOJIEH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3aHATHS TPOBOJATCS B HWHTEPAKTUBHON ¢opme. Bo Bpems JEKIUM JIEKTOp CICIUT 3a
aYILPITOpPIefl, OLCHUBACT, HACKOJIbKO BHHUMATCIBHO H 3aWMHTCPCCOBAHO CTYACHTHI BOCIIPHHUMAIOT
MaTepuai, oOpallaeTcs K ayIuTOPUHU ¢ BOPOCAMH KaK Ha 3HaHUE MPOUIEHHOTO MaTepuaia, Tak U Ha
MOHUMaHUE OO0CYX/IaeMOil TeMbl, MPU HEOOXOJUMOCTU HaET [OMOJHHUTENbHBIE 00bsAcHeHus. Ilo
Marepuany, MpeACTABICHHOMY Ha JIEKLMIX, COCTABISAIOTCS TECTOBBIE BOIPOCHI, IPU3BAHHBIE IOMOYb
CTYJIEHTaM OLIEHWUTb, HACKOJIbKO OHM TMOHsUIM Marepuan jekuuu. Ha cemuHapax, ciaeayroomux 3a
JICKOUAMHU, MIPOBOJATCA HNPOBCPKU OTBCTOB CTYACHTHI HA 3THU BOIIPOCHI. HpI/I IMPOBCACHUN CCMHUHAPOB
OCHOBHas 4acCTb pa6OTI)I 110 PCIICHHUIO 3a4a4 BBIIIOJIHACTCA CTYACHTAMH CaMOCTOATCIIbHO, ITOJTYYCHHBIC
Pe3yNIbTaThl BOCIIPOU3BOIATCS HA JOCKE U OOCYXKIAroTCs Beel rpymnmoi. [1o kaxmoi TemMe BBIIAI0TCS
JOMaIIHUE 3aJaHusd, 4TOOBI Ka)KIH)If/'I CTYACHT MOI' HOpPOBCPUTH, IMOHAI JIM OH MaTcpual,
pa30upaBIINiiCS Ha CeMUHApe, U UMEJ BO3MOXKHOCTh YIY4IIUTh HaBBIKHM pelIeHUs 3a1ad. B cepenune
U B KOHIIE CEMECTPa MPOBOJUTCS MPOBEPKA, HACKOJIBKO MOJHO U YCHEIIHO CTYAEHTHI PEIIWIIA 3a1a4u
3agaHusd. B cocraB 3amaHus BKIIIOYAETCS HEKOTOPOE YHUCIO 3a7ad IIOBBIILIEHHOW CII0KHOCTH,
BBIXOJALIME 32 PAMKH [POrpaMMBbl, PELIEHUS ATUX 3a7a4 HE CIPALIUBAIOTCA NP npuéMe 3aganuii. Ho
CTYJIEHT, 3aWHTEPECOBABIINNCA ONPEACIEHHBIM pA3ACIOM Kypca, MOXKET, pemas 3TH 3aJayu,
YIy4llIUTh CBOE TMOHUMAaHWE mpeameTa. B cepeauHe W B KOHIE CEMecTpa MpPOBOIATCS JIBE
KOHTPOJIbHBIC pa6OTI)I, Ha KOTOPLIX HpCJIararoTcd 3agadv, aHaJJOTMYHbIC TEM, KOTOPLBIC pa361/1pam/1c1>
Ha CEMHHAapax 1 BKIHOYAJIUCh B COCTAaB JOMAITHHUX SaI[aHHfI.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

@DOH/JT OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECTIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMMIETSHIMH W MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHN TEKYIIETo,
PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO TUCITUTLIHHE.

CBs3pb Mexay GOpPMUPYEMBIMH KOMIIETCHIUSAMU U (HOpMaMHU KOHTPOJIS HMX OCBOCHHUS
MIPEACTABJICHA B CIEIYIONIEH TabmuIie:

Komnerennus HNuaukaropsl ATTECTaUMOHHOE ATTEeCTalMOHHOE
OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)

OIlK-1 3-OI1K-1 3, KH-8, KI1-16 3, KU-8, K1-15
VY-OIIK-1 3, KH-8, KI1-16 3, KU-8, KH1-15
B-OIIK-1 3, KH-8, KI1-16 3, KU-8, KH1-15

YK-1 3-VK-1 3, KH-8, KI1-16 3, K-8, K1-15
V-VK-1 3, KH-8, KI1-16 3, KU-8, KH1-15
B-VK-1 3, KH-8, KI1-16 3, K-8, K1-15




VKE-1 3-VKE-1 D, KU-8, K1-16 3, KU-8, KI1-15
V-VKE-1 N, KU-8, KI-16 3, KU-8, KU-15
B-YKE-1 D, KU-8, K1-16 3, KU-8, KI1-15
OIIK-1 3-OI1K-1 N, KU-8, KI-16 3, K1-8, KU-15
V-OIK-1 D, KU-8, K1-16 3, KU-8, KI1-15
B-OIK-1 N, KU-8, K-16 3, K1-8, KU-15

HIkajnbl oneHKH 00pa3oBaTEeNIbHbBIX 10CTUKEHNH

[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JEXKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO
MakcUMajbHOro Oaiia BKIOUMTENbHO. TOroBas arrecranus mo nucuuiuiiHe oreHunaercs mno 100-
OaJUTHbHOM IIKaJie U MPEACTaBIsAeT co00il cymmy 0asioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

OrneHka 10 4-ex OrneHKa
OaJUILHOM IIIKAJIE ECTS

Cymma OannoB TpeGoBaHus K YPOBHIO OCBOCHHIO

y4eOHON JUCIUTITMHBI

O1eHKa «OTIMYHOY» BBICTABISIETCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
[IPOrpaMMHBINM MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TI0BATENHLHO, YETKO H JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C IIPAKTUKOM,
UCTIONIb3YET B OTBETE MaTepuall
MOHOTpadUIeCKOHN JINTEPATYPHI.

90-100

5 — «omauunoy A

85-89 B

O]_[CHKa «XOpOIIO0» BBICTABIACTCA CTYACHTY,

75-84 C €CJIM OH TBEPJI0 3HAET MaTepuall, FPaMOTHO U

4 — «xopouio» 10 CYLECTBY U3JaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/IOBJICTBOPHTEIHHO)

BBICTABJISETCS CTYJIEHTY, €CJIA OH UMEET
3HAHUsI TOJILKO OCHOBHOTO MaTepHala, HO He
3- YCBOWII €T0 JeTalei, I0MyCKaeT HETOYHOCTH,
60-64 «Y0081eMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapYILIEHNUS JIOTHIECKOM
TI0CIIEIOBATEILHOCTH B U3JI0KEHUH
IPOrPaMMHOIO MaTepUaa.

O11eHKa «HEYIOBJIETBOPUTEIILHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE 3HACT
3HAYUTENILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, JI0IyCKaeT CyIeCTBEHHBIC
Hwuxe 60 F omOku. Kak mpaBuiio, omeHka
«HEYOOEIEMEOPUMMENLHOY «HEYJIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYJICHTaM, KOTOpPbIE HE MOTYT HPOJOJIKUTh
oOydeHue 0e3 JOTOHUTENLHBIX 3aHATHIHA 1O
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALIMOHHOE OBECIEYEHUE
YYEBHOM JUCLUIIAHBI




OCHOBHAA JIMTEPATYPA:

1. 530 b43 3amauu o TeopeTHUecKoi Gpusnke : yuedHoe mocoodue mis By3oB, bypmucrpos C.H.,
benoycos I0.M., TepnoB A.W., lonronpynusiii: Maremnext, 2013

2. O E 92 KBanToBas mexaHuka : YueOHoe rmocodue s By30B, Edbpemon FO. C., Mocksa: FOpaii,
2021

3. DU JI 30 Maremarrdeckue OCHOBBI KBAHTOBOM MEXaHUKH : yueOHoe rmocodue, lemunoruy b. I1.,
Cankr-IlerepOypr: Jlans, 2022

4. 530 JI22 Teoperuueckas ¢usuka T.3 KBantoBas mexanuka. HepenstuBucrckas teopus, Jlangay
JL.I., Mocksa: ®uzmariur, 2024

JOITOJIHUTEJIbHAS JIMTEPATYPA:

1. 53 3-48 Jlekuuu o KBaHTOBOM MexaHHKe : , 3eneBuHckuil B.I'., HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE U3/1aTeIbCTBO, 2002

2. 530 JI22 Teopetrunueckas pusuka T.3 KBanroBas mexanuka. HepenstuBucrckas teopus, Jlangay
JILA., M.: Hayka, 1989

I[TPOI'PAMMHOE OBECITEYEHUE:

CriennanbHOE IporpaMMHOE obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CrennanbHOE MaTepUATbHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JJIA CTYAEHTOB

s yenenmHoro oCBOEHHUs Kypca CTYIAEHTHI JOJKHBI TOCENIATh JIEKIIMU U CEMUHAPBI, a TAaKXKe
pabortath camoctositensHO. K dopmam camocTosTenpbHONW pabOThl OTHOCHTCS B TEPBYIO OuYepellb
pelieHre 3adad, BXOASIMUX B 3amaHus. CaMOCTOSITENbHBIE 3aHATHS BKIIOYAIOT B ce0S Takke
IIOBTOPEHHE Marepuaa JEeKIUHA, CEMUHAPCKUX 3aHSATUH U MOATNOTOBKY K IPOMEXYTOUHBIM
TECTUPOBAHUSIM, KOTOPBIE MPOBOIATCS ISl TEKYHIEro KOHTPOJISI 3a yCBO€HHMEeM Marepuana. [lns
Jy4liero IIOHMMAaHMS pa3lelioB  Kypca PEKOMEHIYETCs TAaKXKEe CaMOCTOATEIbHO HM3ydaTh
COOTBETCTBYIOIIME pa3Jeibl YYeOHBIX TIOCOOMH W3 CHUCKOB OCHOBHOW U JIOMOJIHUTEIHHOM
JIUTEPATYPHI, BKIIFOUEHHBIX B TPOrpaMMy Kypca.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENIOJABATEJEN

IIppy dreHMM JIEKIUMH M NPOBEICHUHM CEMHHAPOB IIPENOAABATENIAM PEKOMEHIYETCs
MNoAACPKUBATL HENPCPLIBHYIO CBA3bL C ay;[HTopHeﬁ, OTBCYATh Ha BO3HUKAIOIIHWEC BOIIPOCHI, IIPpU
HEOOXOMMOCTH Pa3bSICHATH TPyAHBIE MecTa. llpu mpoBeneHHH CEMHHApPOB PEKOMEHJYETCS /1aBaTh
KpaTKoe TEOPETHUYECKOe TMOSCHEHHE K KaKIOW IMocTaBiIeHHOW 3amade. Ilocie Toro, kak B 0o0mem
00CYXIEHUM HaAMEUEHBI CIIOCOOBI PELIEHUs 3a/1a4uM, BaXXKHO OPraHU30BaTh pabOTy Tak, YTOOBI KaXKAbIN
CTYZIGHT MOT BBIIOJHHUTH YacTh BBIUMCIIEHUH CaMOCTOSATENIBHO, U IOMOYb CTYJEHTaM, Y KOTOPBIX
BO3HUKAIOT 3aTPYAHEHUS, X IPE010JieTh. B utore pemenue 3agaun 10KHO OBITh MPEACTaBIEHO HA
JIO0CKEe U O0OCYXIEeHO ¢ HeoOxoauMmoil mnoapoOHocTeio. IIpenonaBaTensM, 4YUTAIOIIMM JICKIHH,
PECKOMCHAYCTCA COCTABJIATL I CTYACHTOB BOIIPOCHI 110 MU3JIOKCHHOMY MAaTCpHAITy. OTBeuyas Ha 3TH
BOIIPOCHI, CTYACHTBI MOI'YT INOHATH, HACKOJIBKO ITOJIHO OHU IOHAJIMW pa3acil Kypca, M3JI0KEHHBIM Ha
JEKIUH.

ABTOD(BI):

bapabanoB Anekceii JIeonnmoBuy



