MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OOBPEHO
YMC UADUT Ilporoxon Ne01/423-573.1 ot 20.04.2023 .
HTC JIAIIIA3 Ilportokos Nel/04-577 ot 27.04.2023 .

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

BBIUUCJIUTEJIBHBIE METOIbl KBAHTOBOI ®U3UKU (UACTD 1)

HanpaBnenue noarotoBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3€pPHbIC
(cerumanbHOCTD) TEXHOJIOTHH
[2] 03.03.01 IlpuknagHpie MaTeMaTUKa U (pU3MKa
[3] 16.03.02 BhICOKOTEXHOJIOTUYECKUE TIIIa3MEHHBIE U
SHEPreTUYECKHE YCTAHOBKHU
[4] 01.03.02 [IpuknaaHas MaTemMaTUKa U
UHpOpMaTHKa
[5] 14.03.02 SnepHbie pu3nka ¥ TEXHOJIOTHH
[6] 22.03.01 MaTepuasioBeieHHE U TEXHOJIOTUU
MaTepUasoB
[7] 12.03.03 doToHMKa 1 onTOMH(OPMATHKA
[8] 14.03.01 SnepHast sHEpreTHKA U TEIIIO(PU3HKA
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AHHOTALMS

Kypc 3HakOMUT CTyIE€HTOB C COBPEMEHHBIMH YHUCJIEHHBIMH METOJAAMHU IMPUMEHUTEIBHO K
3amadaM (U3MKH KOHJICHCUPOBAHHOTO cocTosiHusa. B Yactu 1 marorcs: dopmanm3anusi KBaHTOBOM
MEXaHWKH B MAaTPUYHOM BHJIE, ClydalHble pacmnpeneneHus, CrekTpajabHble 3aJadyd B KBAaHTOBOM
MEXaHUKE, OJJHOYACTUYHBIE U MHOTOYACTUYHBIE KBAaHTOBBIE 3aa4

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Hay‘-II/ITB pacCUUTBIBATD pEajlbHbIC (1)I/I3I/I‘ICCKI/I6 XapaKTCPHUCTUKHU CJIOKHBIX
BBaHMOHefICTByIOIHI/IX KBAHTOBBIX CHCTECM B CJlIydac, KOrJa OTCYTCTBYIOT IIapaMCTPpbl MAJIOCTH U
HCBO3MOXHBI aHAJIUTHYICCKHUC ITOAXObI.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuniauHa MpoJ0JIKAET MOATOTOBKY CTYJIEHTOB IO YHMCIEHHBIM METOJaM M IIOMOTaeT B
OCBOEHUHU OCHOBHOT'O Kypca KBaHTOBOW MEXAaHUKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbHI
OBYYEHUA

yHI/IBepCS.J'HJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIC KOMIICTCHIINW

Kon n HaumMeHoBaHMe Koz 1 HanMeHoBaHHE WHINKATOPA JOCTHKEHUS KOMIIETCHITNH
KOMITETEHITUH

VK-1[1,2,3,4,5,6,7,8]— 3-VK-1[1,2,3,4,5,6,7, 8] — 3uath: MmeToauku cobopa u
Crnioco0eH oCymecTBIATh MOUCK, 00paboTKu MHPOPMAINH; aKTyaJIbHbIE POCCUICKUE U
KPUTUYECKHI aHATN3 U CUHTE3 3apyOexHbIe UCTOYHUKU HHPOpMAIUH B cepe

nH(OpPMAaIINHU, IPUMEHSTH MpoeCCHOHAIBHON e TENHFHOCTH; METO]] CHCTEMHOTO aHaIN3a
CHUCTEMHBIN NIOAXOJ ISl PELLICHUS V-VK-1[1,2,3,4,5,6,7, 8] - YMeTb: IpUMEHATh METOAUKHU
MTOCTaBJICHHBIX 3a/1a4 MoMCKa, coopa u 00paboTKN MHGOPMAIINH; OCYIIECTBIAThH

KPUTHYECKHI aHAIN3 ¥ CUHTE3 WH(OpMAIIUU, TIOTYYEeHHON U3
Pa3HbIX UCTOYHUKOB

B-VK-111,2,3,4,5, 6,7, 8] - Bnanerb: MeToaMu IMOUCKa,
cOopa u 00pabOTKH, KPUTHUECKOTO aHAJIN3a U CHHTE3a
nH(pOpMaIIMU; METOJUKON CHCTEMHOTO MOAXO0Aa JUIS PEIICHUS
ITOCTaBJICHHBIX 3a7a4

VK-3[1,2,3,4,5,6,7,8]— 3-VK-3[1,2,3,4,5,6,7, 8] — 3HaTh: OCHOBHBIC ITPUEMBI U
Crnioco0eH oCcyIIecTBIATh HOPMBI COITMAIEHOTO B3aUMO/ICHCTBUS; OCHOBHBIC TIOHSATHUS U
COIMAJILHOE B3aMMOJIENCTBHE U METOTbI KOH(DITUKTOJIOTHH, TEXHOJIOTHHA MEKINIHOCTHOU 1
pean30BHIBATH CBOKO POJIb B TPYNIOBON KOMMYHHUKAIIMU B JIETIOBOM B3aUMOJICHCTBUU
KOMaH/E V-YK-3[1,2,3,4,5,6,7, 8] — YMeTh: ycTaHaBIUBATh U

MOAJIEPKUBATH KOHTAKTHI, 00ECIICUNBAIOIINE YCTICIIHYIO
paboTy B KOJUICKTUBE; MPUMEHSITh OCHOBHBIE METOJIBI 1 HOPMBI
COLIMAJIBHOTO B3aUMOJEHCTBUSA ISl peaii3allii CBOCH posu U
B3aUMOJICHCTBHUS BHYTPH KOMaH/IbI

B-YK-311,2,3,4,5, 6,7, 8] — Bnaners: npoctedimumu




paboTHI B KOMaHIe

YK-6[1,2,3,4,5,6,7,8]—
CrniocobeH ynpapisiTh CBOMM
BpEMEHEM, BBICTPAaUBATh U
peanu30BbIBaTh TPAEKTOPHUIO
CaMOpa3BUTHS HA OCHOBE
MPUHIUIIOB 00Pa30BaHUs B TEUEHUE
BCEH KU3HU

caMo00yUYeHHS

MCTOAaMU U IIPUCMaMH COLUAJIbHOI'O B3aHMOIlefICTBHH n

3-VK-6[1,2,3,4,5,6,7, 8] — 3HaTh: OCHOBHBIC IPHUEMBI
3¢ (HEeKTUBHOTO yNpaBJIeHHsI COOCTBEHHBIM BPEMEHEM;
OCHOBHBIC METOJIMKH CAMOKOHTPOJIS, CAMOPA3BUTHS U
caMo00pa3zoBaHus Ha MPOTSHKEHUU BCEH JKU3HU
V-YK-6[1,2,3,4,5,6,7, 8] — YMmeTh: 23d(HeKkTUBHO
TUTAHUPOBATh U KOHTPOJIUPOBATH COOCTBEHHOE BPEMS;
HCIIOJTb30BaTh METOJIBI CAMOPETYJISINH, CAMOPA3BUTHSI U

B-VK-6[1, 2, 3,4, 5, 6,7, 8] — Bnaners: MmeTogamu
yIpaBlieHUs] COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSIMU
IPHOOPETEHUS. HCIIOIb30BAHMS 1 OOHOBJICHHS COIHO-
KyJbTYPHBIX U TPO(HECCHOHANBHBIX 3HAHUHN, YMEHUI, U
HABBIKOB; METOJMKAMHU CAMOPA3BUTHUS M CaMOOOPa30BaHMSI B
TEUEHHUE BCCH KU3HU

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJ JUCHUTLIAHBI

Hampasnenus/uenun 3agaum BocriuTaHus (KOJ)
BOCITUTAHUS

JyxoBHO-HpaBcTBeHHOE | Co3/1aHue yCIOBHM,
BOCITUTAHUE o0ecIeurBarouX,

(bopMUPOBaHHUE ITHUYECKOTO
MBILUICHUS U
npodecCHoHaABLHOM
OTBETCTBEHHOCTH yueHoro (B2)
Co3znanue ycioBui,
00ecIeynBaronux,
(dhopMUpOBaHKE THYHOCTHO-
[EHTPUPOBAHHOTO MOJIX0/1a B
npodeccHoHATBLHOM
KOMMYHUKAIIH, KOTHUTHBHO-
MOBEICHYECKUX U TIPAKTHKO-
OpPHEHTUPOBAHHBIX HABBIKOB,
OCHOBaHHBIX Ha
00IIEPOCCHICKUX
TPaAUIIMOHHBIX IIeHHOCTsIX (B3)
Co3pnanue yciaoBuid,
00ecneynBaroIInX,
dhopmupoBaHue r1y00KOTr0o
MMOHUMAHUS COIIMAITLHOU POIU
npodeccuu, MO3UTUBHON U
AKTHBHOW YCTaHOBKM Ha
[IEHHOCTH U30paHHOMN
CHEINAbHOCTH,
OTBETCTBCHHOT'O OTHOIIICHUS K
npodeccuoHaNBHOM
nesitenbHOCTH, Tpyny (B14)

JlyXOBHO-HPAaBCTBEHHOE
BOCIIUTaHHE

[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

BocnurarensHbIi NOTEHIMAI
JOUCLIMILIINH

1. Mcnonp30BaHne BOCIIUTATEIBHOIO
HoTeHIMaza 6a30BbIX 'yMaHUTAPHBIX
aucuuIuiaH. 2. Pa3paboTka HOBBIX
WHHOBAIIMOHHBIX KypCOB
T'YMAHUTAPHOU U MEXAUCLUIUIMHAPHON
HAIPAaBJICHHOCTH.

1. Mcnonp30BaHnEe BOCIIUTATEIBHOIO
HoTeHIMaga 6a30BbIX T'yMaHUTAPHBIX
aucuuIuInH. 2. Pa3paboTka HOBBIX
WHHOBAIIMOHHBIX KypCOB
T'YMAHUTAPHOU U MEXAUCLUIUIMHAPHON
HAIPaBJICHHOCTH.

1.Mcrionp30BaHre BOCHUTATEIBHOTO
MOTEHIIMAaNa TUCITUTLINH
€CTECTBEHHOHAYYHOTO U
o01enpopecCHOHATBHOTO MOTYJIS JJISL:
- (hopmupoBaHUS TO3UTUBHOTO
OTHOIIICHUS K Mpodeccun nHKeHepa
(KOHCTpYKTOpa, TEXHOJIOTA),
MOHUMAHUS €€ COLMAILHOU
3HaYUMOCTH U POJIU B OOLIECTBE,
CTpEeMJICHHS CTIEI0BATh HOPMaM
poeCCHOHAIBHON ATHKH




[Ipodeccnonansroe
BOCIIUTaHHE

Co3znanue ycioBui,
o0ecrneynBaroIInX,
(bopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYPBI
MOMCKa HECTAHAPTHBIX HAyYHO-
TEeXHUYECKUX/TIPAKTHUECKUX
peneHui, KpUTUIECKOTO
OTHOIIEHUS K UCCIIEOBAHUIM
mxeHay4dHoro tosika (B19)

MOCPEJICTBOM KOHTEKCTHOT'O O0YUYCHHS,
pelIeHns MPAKTUKO-OPUEHTUPOBAHHBIX
CUTYallMOHHBIX 337a4. - POPMHUPOBAHUS
YCTOMYHMBOTO UHTEpPECA K
npodecCHOHATBLHOM J1eITeNbHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEJIbHO MBICIIUTD, TIOHUMATh
3HaYUMOCTb Mpodeccuu NocpeCTBOM
OCO3HAHHOT'O BBIOOpA TEMATHUKHU
MIPOEKTOB, BHITIOJIHEHUS ITPOEKTOB C
nocienyoomei myoanuHon
MpEe3eHTalueN pe3yabTaTOB, B TOM
yrciae 000CHOBAaHMEM UX COLUAIBHON U
MPAKTUYECKOW 3HAYUMOCTH; -
(opMHpOBaHUs HABBIKOB KOMaHIHOM
paboThI, B TOM YHCJIE peaTu3aiiu
pa3NUYHBIX MPOEKTHBIX poiieil (muaep,
UCIIOJTHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEACTBOM BBINIOJIHEHHUS
COBMECTHBIX ITPOEKTOB.
2.Mcnonb3oBaHKue BOCIUTATEIBHOTO
MOTEHLIMaNa JUCHUIUIMHBI « DKOHOMHKA
U YIIpaBJICHHUE B IIPOMBIIIJIEHHOCTH Ha
OCHOBE MHHOBALIMOHHBIX MOAX0/I0B K
YIPaBICHUIO
KOHKYPEHTOCIIOCOOHOCTBIO,
«¥Opunnyeckue 0CHOBBI
npodeccuHanbHON AEITETbHOCTI JUIS:
- (hopMupOBaHMSI HABBIKOB CUCTEMHOTO
BUJICHUS POJIK U 3HAYMMOCTH
BbIOpaHHOM Npodeccruu B COLMATIBHO-
HKOHOMUYECKUX OTHOLICHUSX 4Yepe3
KOHTEKCTHOE 00yueHHe
1.Mcnonp30BaHnE BOCIIUTATENBHOTO
MOTEHIMAaja JUCIUIUINH/TIPAKTUK
«HayuHo-uccnenoBarenbckas paboray,
«IIpoextHas npakTuka», «Hay4yHslii
CEeMHUHap» JUISL:

- (hopMupoBaHMS TOHUMAHUS
OCHOBHBIX TIPUHIIUIIOB B CIIOCOOOB
HAYYHOT'O TIO3HAHMsI MUPA, Pa3BUTHUS
UCCIIEIOBATENbCKUX KaUeCTB
CTYEHTOB ITOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIBCKIE
MPOEKTHI IO 00JIACTSIM HAayUHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIBHOIO MOTEHIIHANA
quctumuine "Meropus Hayku U
uwxenepun", "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KOMMYyHuKanuu", "BBeaenue B
cnenuanbHocTh", "HayuHo-




[IpodeccrnonanpHOE
BOCITUTAHHE

Co3znanue yCcioBHH,
o0ecrneynBaroIInX,
dhopmMupoBaHKE CIIOCOOHOCTH U
CTpEeMJICHHS CTIeI0BATh B
podeCcCuu HopMaMm MOBEICHUS,
00ecrneurBaIUM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOU JAESITEILHOCTH U
HeciyxeOHoro noseaeHus (B21)

uccienoBaTenbckas pabora',
"Hayunslii cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTAETSATh HACTOSIINE HAyJHBIC
MCCIIEIOBAHMS OT JDKEHAYUYHbIX
MOCPEACTBOM IIPOBEEHUS CO
CTYZICHTaMH 3aHATUI U PETYJSIPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIUICHHS], yMEHUST pACCMAaTPHBAThH
pas3NUYHbIE UCCIIEOBAHUS C
AKCIIEPTHOH TIO3UITUH ITOCPEICTBOM
00CYXIeHUs CO CTyIeHTaMHU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHX MPEANOCHUIOK
MOSIBJICHHSI T€X WJIA UHBIX OTKPBITHH H
TEOPUH.

1.Mcnonp30BaHnE BOCIUTATENBHOTO
NOTEHIMAaja JUCIUTUINH
po(hecCuOHATBEHOTO MOAYJIS ISt
Pa3BUTHSI HABBIKOB KOMMYHUKAIUH,
KOMaHJTHOM paOOThI U TUACPCTBA,
TBOPYECKOI'0 MHKEHEPHOT'O
MBIIICHHSI, CTPEMIJICHUS CIIEIOBATh B
npodecCHOHAIBHOMN 1 TENbHOCTH
HOpMaM IOBeICHHsI, 00ECTICYNBAIOIIAM
HPaBCTBEHHBII XapakTep TPyI0BOH
JIESITEIBHOCTH U HECITyKeOHOT O
MOBEJICHUSI, OTBETCTBEHHOCTH 32
MIPUHSTHIC PEHICHUS Yepe3 MOATOTOBKY
IPYMIIOBBIX KYPCOBBIX padoT U
NPaKTUYECKHUX 3a/IaHUH, pelIeHNe
KeNCOB, IPOXOKICHUE MPAKTHK U
noaroroBky BKP.  2.Mcnonbs3zoBanue
BOCIIUTATEIHHOTO MOTEHIINANA
JTUCLUIUIAH TPO(EeCCUOHATILHOTO
MOJyJIS JUIst: - (popMUpOBaHUS
MIPOM3BOJICTBEHHOTO KOJUIEKTUBU3MA B
XO0/Ie COBMECTHOI'O PELICHUs KaK
MO/JIEITEHBIX, TaK ¥ MPAKTHYECKUX
3ajiay, a TaKXKe MyTeM MOAKpeIUIeHUe
PaIMOHAITBLHO-TEXHOIOTHYECKIX
HaBBIKOB B3aUMOJICHCTBUS B POEKTHOM
JeSITETHHOCTH SYMOLMOHATBHBIM

3¢ (HeKToM yCIenrHoro
B3aWMO/ICVCTBUSI, OLLYIIEHUEM POCTa
o01meit 3¢(HEKTUBHOCTH TIPH
pacripeielIeHuH MPOEKTHBIX 3a/1a4 B
COOTBETCTBUH C CUJIbHBIMU
KOMITIETEHTHOCTHBIMU U
HMOLMOHAIbHBIMU CBOWCTBAMH YJICHOB
IIPOEKTHOM IPYMIIBL.




S. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne
.1

HaumenoBanmue
pasnesa yueOHOM
AUCHHUILTHHBI

Henenn

Jlexnun/ Ipaxkr.
(cemmuHapsi )/

JlaGopaTopHble
padoThbl, yac.

Oo0si3aT. Tekymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcnMaJdbHBIN

0aJui 3a pasgen™*

pasnena (popma*,

ATTecTanus
HeJeJs)

Nuaukaropsl
OCBOCHHUS

KOMIOATAHIIAA

5 Cemecmp

OcHoBHas 3ajada
KBAaHTOBOM MEXaHUKH.
YucineHHbIe TOAXO0bI

8/8/0

[\
(V)]

K1

]
o0

YK-3,
3-VK-

V-
YK-6,
B-
YK-6

YucneHHble
pacuera
CUCTEM

METOABI
KBAaHTOBBIX

9-16

8/8/0

25

KH-16

3-VK-

V-
YK-1,
B-
YK-1,
3-VK-

V-
YK-3,
B-
YK-3,
3-VK-

V-
YK-6,
B-




Umoeo 3a 5 Cemecmp

16/16/0 50

KoHnTpoibHbIe
MeponpusTusi 3a S
Cemectp

50

YK-1,
B-
VYK-1,
3-VK-
3,

V-
YK-3,
B-
YK-3,
3-VK-
6,

V-
YK-6,
B-
YK-6

* — COKpallIeHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cymMMa MakcHUMallbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIET0 KOHTPOJIS U aTTECTAllMU Pa3elioB:

Oo6o03na | ITos1HOe HaMMeHOBaHME

YeHue

KN KonTposb 1o nroram

3 3ager

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
5 Cemecmp 16 16 0

1-8 OcHoBHasi 3a1a4a KBAHTOBOI MeXaHMKH. Unc/ieHHbIe 8 8 0
MOIXO0/bI

1-2 @opmaan3anusa KBAHTOBOI MeXaHMKH B MATPUYHOM BuJe | Bcero ayauTopHbBIX 4acoB
3amaua llItypma-JInyBusis - 3aa4a Ha COOCTBEHHBIE 2 | 2 | 0
3HaueHusi. OCHOBHBIE HHBAPUAHTHI MATPUIIbI, TpeoOpa3oBanus. | Ounaiin
IIpo6rema 0OpaTHON MaTPHIIBL. 0 |0 |0

3 Juckpernoe ®ypbe-npeodbpazoBanue B pusuke Bcero ayiuTopHbIX 4acoB
KBanroBanue umnysca. [Ipumepsr. O6paTtHoe npocTpaHCcTBO B | 1 | 1 [0
¢dusnueckux cucremax. beictpoe ypbe-mpeodpa3oBaHue. Omnunaiin

0 |0 | 0

4 YpaBHeHHusI MaTeMATHYeCKO PU3MKHU Bcero ayiutopHbIX 4acoB
VYpaBHEHHs] MaTEMAaTUYECKOH (PU3UKH SITUITUYECKOTO, 1 |1 [0
nmapaboIUIECKOTo U Tunepoomueckoro tuma. McmnonszoBanne | Ounaiin
CHIEKTpaIbHOM 3a/1a4u, psaoB Oypee. 0 |0 |0




5 CopTHupoBKa, NOUCK Bcero ayiuTopHbIX 4acoB

Crioco0ObI OBICTPOI COPTUPOBKH. 1 | 1 | 0
Omnnaiin
0 | 0 | 0

6 CayuaiiHble pacnpe/ejieHus. Bcero aynutopHsix 4acoB
BeposiTHOCTB B KBaHTOBOH (pu3uKe. MeTo bl OTydeHUs 1 | 1 | 0
HEKOTOPBIX pacnpeAesieHU! CIy4ailHON BETNYHUHbI Ounaiin

0 |0 | 0

7-8 OnnoyacTuyHag 3a7a4a Bcero ayiutopHbIx 4acoB
CnexTpaibHble 3a1a4l B KBAHTOBOI MexaHuke. OqHOMepHble | 2 |2 [0
MOTEHITMATBHBIC IMBL. 3a/1a4a YCTOWYUBOCTHU. Y3eIbHBIN 0a3uc. | Onmnaiin
Br16op yno6Horo 6asuca. IMmysCHOE TIpecTaBIICHNE. 0 0 0
OTiinyne TMCKPETHOrO CHEKTPA OT HENPEPHIBHOTO

9-16 UmnciieHHbIe MeTO/bl paciyeTa KBAHTOBBIX CHCTEM 8 8 0

9-10 | YncaeHHbIEC METOABI pacyeTa KBAHTOBBIX CHCTEM Bcero aynuTopHBIX 4acoB
Merton Touno# nuaronanuzanuu (MT). Jlnaronanuszanus 2 |2 [0
Xaycxonnepa Mertoa Jlannoma. CriocoOb! pacueta MaTpU4HbIX | OHmaiiH
AJIEMEHTOB, SKOHOMHOM 3aIlMCHU Pa3peKEHHbIX MAaTPHII, 0 0 0
NIEPEMHOKEHMSI MAaTPHLL, pacueTa KBaHTOBBIX CPEIHMX.

BrIpoxieHHOE COCTOSIHME U pacdeT cpeHuX B HeM. Pacuer ¢
nomotisio MT/] HU3MIMX BO30YKACHHBIX COCTOSHUH,
YUCJICHHBIN CIIEKTPAJIbHBIN aHAJIN3.

11-12 | Onepanum HaJ AMCKPETHBIM 0a3uCOM Bcero ay1tuTopHbIX 4acoB
WuBapuantel. Mozaens ciIbHOM cBsi3u. MMmmynscHOe 2 |2 [0
npeoOpa3oBaHUE U CIEKTP CHIIBHOMU CBsI3U 0e3 Ownutaiin
B3aUMOJCUCTBHUS. PeallbHble CUCTEMEI 1 YUCICHHOTO 0 0 0
aHasn3a. OgHOMEpHbIE LENOYKHU. J[ByMepHbIE KIacTephl.
3anoiaHeHue 30H /JIs KOHEUHBIX KJIacTepoB. MeTo bl
MOHMKEHUS THIHOEPTOBA MPOCTPAHCTBA 33 CUET COXPAHEHUS
YHUCJIa YaCTUL, IPOEKIUHI CIIMHA, TpaHCIAUui. [ pannuHbIe
ycnoBus. BiusHue kanuOpoBo4HOH (a3bl HA AaHTUCUMMETPUIO
B OJIHOMEpPHOM cityuae. [Ipobiema 3HaKa NepeckoKOBOTO
4JICHA.

13-16 | MHOoroyacTu4yHasi KBAaHTOBasl 3a1a4a Bcero ayiuTopHsIX 4acoB

BropuuHoe kBaHTOBaHUE, ONIEPATOPHI POKACHUS,
YHHUYTOXKEeHUsI. DepMU-CTaTUCTHKA U AHTUKOMMY TaIlHs.
VY3enbHbIe MOJIENIN B PU3UKE KOHJEHCUPOBAHHOT'O COCTOSIHUS.
Mopenb Xa66apna. Moaens boze-Xa66apaa. O6001eHHbIC
Mmojenn Xa06apaa. BzauMocBs3b y3enbHbIX MOZEEH U UX
npenenbHble ciydand. Ces3b Monenu Xabbapaa u
aHTudeppoMarauTHoi Moaenu [ eitzenOepra (t-J Mmoaens).
CootHomenue mexy ‘hard-core’ boze-Xab0apa Mozaenbio u
mojenbto I'elizen6epra. bo3e-ctarucTika U COOTHOIIEHUS
koMmmyTanuu. basuc mis 603e-cucrtembl. Henonubie 603e-
MO/IEJIH.

4 | 4 | 0
Omuiaiig
0 0 0

CokpalleHHbIE HAUMEHOBAHMS OHJIAH OMIUIA:

O6o03ua | Ilo1HOe HAUMEHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

1M IToJIHOTEKCTOBBIM MaTepHran




11JI ITomHOTEKCTOBEIE JIEKIIUU

BM Buneo-marepuansl

AM Aynno-marepuaibl

IIp3 [Ipe3enTanuu

T Tectbl

OCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUATIBI

4( NHTEepaKkTUBHBIN CalT

TEMbI CEMNHAPOB

Heneau | Tembl 3ausiTuii / Conepxanue
5 Cemecmp

1-2 3nakomcTBO co cpeaoii MatLab
Omneparopsl, paboTa ¢ MaTpPHUIIAMHU, JIEMEHTapHbIE OllepaLiU

3-4 CopTupoBKa U NOUCK

Br16op 6a3uca. [Ipumeps! onTuManbHbIX cOpTUpOBOK. [Tonck
B OTCOPTHUPOBAHHOM MAacCHBE.

5-6 beckoHeuHas1 MOTEeHIIMAJILHAA IMa
Pacuer cnektpa u BomHOBBIX GyHKIINNA. CpaBHEHHE C TOYHBIM
OTBETOM.
7-8 Koneunasi noreHumnajbHas asmMa
JIMCKpETHBIN U HENPEPBIBHBIN CIEKTp. Pacuer kopperaTtopos
9-10 IMoTeHnuagabHasA IMa B MMILYJILCHOM MPeEACTABJICHUN

CpaBHeHI/Ie C KOOpAWMHATHBIM IIPCACTABIICHUCM.

11-12 | MHoroyacTu4Hblii 0a3uc
[Toctpoenne 6a3uCHBIX PYHKUIUI U OBICTPBIN TTOUCK.
Crartuctuka @epmu u bose.

13-14 | CBoOoaHble YacTHIIbI HA pelIeTKe
VY3enbHas Mozens. [loctpoeHne raMuaIbTOHOBOIM MaTpPHULBL.
PacyeT KBaHTOBBIX CpPEJIHUX.

15-16 | Moaean bo3e-Xa60apaa
Pacuer xoppensaTopoB. 3aBUCUMOCTh PE3YJIHTATOB OT
rapameTpa B3auMOJICHCTBHUS.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpy ocBOCHMM NAaHHOM NHMCLUIUIMHBI OCHOBHYIO POJIb UTPAOT ayJUTOPHBIC 3aHATUS B BUIC
JEeKIMHA U CEMUHApOB, a TAK)KE CaMOCTOsITeIbHAs paboTa CTYA€HTOB, 3aKJIIOYAIOIIAsCS B BHIIIOJHEHUN
JIOMAIIIHEro 3aJaHusl, U3yYeHUH MPOAeHHOro MaTepuaina. J{is Toro 4toObl Moka3aTb COBPEMEHHOE
COCTOSIHUE  BBIUYMCIUTENIBHBIX METOJOB B KBAaHTOBOW (H3HKE, NPEAYCMOTPEHO IIMPOKOE
UCTIOJb30BAHUE COBPEMEHHBIX HAy4HBIX paboOT W myOnuKanuii mo gaHHOW TeM. Pekomenmyercs
MOCEIICHNE CTyIEHTAMU HaYYHBIX CEMHHAPOB M KOH(EPEHIHiA, B TOM 4ducie, npoBoauMeix B HUAY
MU®H, a Takke B IpyruX MOCKOBCKMX YHUBEPCUTETAX U MHCTUTYTaX.

Ha npaxTuueckux 3aHATUSAX CTYIEHTHl ocBauBaroT cpeny MatlLab, sas3pik Fortran, mmpoxo
UCHOJB3YIOT KOMIIBIOTEPHBIE TEXHOJOIMH, IPAKTUYECKU PACCUUTBHIBAIOT pealibHble (U3NUYECKUE
cucreMsl. [Ipu 00CyXIeHUH TeM JIEKLIMOHHBIX 3aHATUI HMCIIOJIB3YIOTCS MpPEe3EeHTAlUU, OOCYXIECHUS
HOCIETHUX HAyyHbIX pabOT, HOBbIE MOJEIM B (U3UKE KOHAECHCUPOBAHHOTO COCTOSIHUS.
PacckaspiBatoTcss HaBBIKM pabOTBl ¢ Hay4yHOH jauTeparypoil, ¢ 6a3oii nmanHbix Physical Review,



Elseiver m nap. OOs3aTeNbHBIMU SIBJSIIOTCS  CaMOCTOSITENbHass paboTa CTYJICHTOB, BBIIIOJHEHHE
WH/IMBUYaIbHBIX 33/1aHUH, paboTa c TUTepaTypoil.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILINHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)

YK-1 3-VK-1 3, K-8, K1-16
VY-VK-1 3, KU-8, KU-16
B-VK-1 3, KU-8, KH1-16

YK-3 3-VK-3 3, KU-8, KH1-16
V-VK-3 3, K1-8, KU-16
B-VK-3 3, K-8, K1-16

VYK-6 3-VK-6 3, KU-8, KU-16
V-VK-6 3, K-8, KH-16
B-VK-6 3, KU-8, KU-16

HIkanbl oeHKU 00pa3oBaTeIbHbIX JOCTHKEHU I

[llxana KaXX70r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMTEILHO. TOroBas arrecranus 10 OUCIHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MIPEACTABISIET COO0M CyMMYy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHCHUH
3aJjaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Htorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI

OIeHKa «OTIINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIy0OKO ¥ IIPOYHO
YCBOWII MPOTPAMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepuaa MOHOTpapUIECKOM

JINTEPATYPBL.
85-89 B O11eHKa «XOPOIII0» BBHICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY

4 — «xopouioy
n3jaract €ro, He JOIyCKasa

70-74 D CYLIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC.
65-69 OlieHKa «yI0BJIETBOPUTETBHO

BBICTABJIACTCA CTYACHTY, €CJIIM OH UMCCT
60-64 E 3HaHHA TOJIBKO OCHOBHOI'O Marc€pualia,




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHKa «HEYI0BIETBOPHTEIHHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasuio,
«Hey0081emBOpUMENbHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpPBIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU K81 Practical course on MatLab for foreign students : , Moscow: National Research Nuclear
University MEPhI, 2018

2. OU b 30 Yucnennsle MeToAb! : yuebHOe nnocodbue, Mocksa: Jlaboparopus 3Hanuit, 2020
3. DU b 30 Yucnennsie MeTobl : yueOHOE mocooue, Mocka: Jlabopatopus 3Hanuii, 2015

4. DU K31 KBaHTOBBIE CUIIBHOKOPPEIUPOBAHHBIE CUCTEMbI: COBPEMEHHbBIE YHCICHHBIE METO/IBI :
ydueOHoe nocobue a1 By30B, B. A. Kamypuukos, A. B. Kpacasun, Mocka: MU®U, 2007

5. 53 K31 KBanTOoBBIE CUITLHOKOPPETUPOBAHHBIE CUCTEMBI: COBPEMEHHBIE YUCIIEHHBIE METOIHI :
yuebHoe nocobue ist By30B, B. A. Kamypuukos, A. B. Kpacasun, Mocksa: MU®U, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 519 B30 Yucnennsie MeTobl : yueOHOe mocodue s By3oB, Mocksa: bunom. Jlabopatopus
3Hanui, 2015

2. 530 JI22 Teopernueckas ¢pusuka T.3 KBanToBas mexanuka. HepenstuBucrckas Teopus, , Mocksa:
duszmatiut, 2008

3. 53 JI22 Teopernueckas ¢pusuka T.5 Cratuctudeckas pusuka. U.1, , Mocksa: ®uzmatiur, 2005
4. 539.2 A98 ®usuka tBepaoro tena T.1, , M.: Mup, 1979
5.539.2 A98 ®usuka tBepaoro tena T.2 ,, M.: Mup, 1979

6. 53 K31 BoruncnuTenbHble METOIBI B KBAHTOBOM (pu3mKke : yued. mocobue st By30B, B. A.
Kamrypuukos, A. B. Kpacasun, Mocksa: MU®U, 2005



7. 512 1134 Texnonorus paspexenubix Marpul : , C. ITuccaneuxu; Ilep.c anrin., M.: Mup, 1988
I[TPOI'PAMMHOE OBECIIEYEHUE:

1. Freemat (http://freemat.sourceforge.net)

2. Kommmusrop Fortran (http://gec.gnu.org/wiki/GFortran)

LMS U UHTEPHET-PECYPCBI:

1. caiit kadeapsr Ne70 HUAY MUDU (http://kaf70.mephi.ru/)

2. caiit AMepukaHckoro pusndeckoro odmectsa (http://www.aps.org)

3. caiiT u3narenncTBa Elsevier ()

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpedyeTcst

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

[Ipn u3yyeHun Kypca HEOOXOIUMO TBEPAO YCBOUTH COBPEMEHHBbIE YHCIECHHBIE METOIBI
pacyeTa KBaHTOBBIX CHCTEM — METOJ TOYHOM JuaroHajau3anuu ['aMuIbTOHOBON MaTpullbl, KBAHTOBBIN
u Kkiaccuueckuit wmetonbl Monrte-Kapno. [Ins AocTWkeHHs S5TOro CTYAEHT JOJDKEH YMETh
(dbopMynUpoBaTh MOJENBHBI TaMUIBTOHMAH M €ro TMPEeJCTaBICHHWE B BHJE MAaTPUIIBI WU
CTOXAaCTHUYECKOM CXEMbl, BIaJeTh COBPEMEHHBIM MaTeMaTHYECKUM M (U3MYECKHM amnmapaToM B
obmacti (HU3UKH KOHJICHCUPOBAHHOTO COCTOSIHUS , OBITh B COCTOSIHMU TPOJIEMOHCTPUPOBATH TOYHBIH
YHCJICHHBI pacyeT CHUIHHOB3aMMOJICHCTBYIOIIEH KBAaHTOBOW CHCTEMBI C pacueToM (pu3myecKux
XapakTepucTHK. JIJis ocBOeHUsl MarepHaia Kypca HeoOXOIUMO MMETh IMpeABApUTENIbHbIE 3HAHUS IO
JUHEHHOH anredpe, aredpe omepaTopoB, MO CTATHCTHYECKOW (PU3UKe, TEPMOJIMHAMHUKE U KBAHTOBOM
MexaHuke. HeoOXxonauMo H3yuyuTh MaTeMaTUYECKUH amnmapaT BTOPUYHOIO KBAHTOBAHUS, CXEMBI
noctpoeHus ['aMHUIIBTOHOBOM MaTpUIIBl ISl Pa3MUYHOTO THUIA KBAHTOBBIX cTaTUCTUK. HeoOxommmo
yMETh W3 JAHHBIX UYHCJICHHOTO pacyeTa MoJy4aTh (U3MUECKHUE XapaKTePUCTUKH cUcTeMbl. [lpu
pacuere Metonamu MonTte-Kapiio 3HaTh KOPPEKTHBIN croco0 pacueTa TEPMOJAUHAMUYECKUX CPEIHHUX.
3HaTh NPUHLMII JI€TAIbHOrO OajaHca M yMETh HUCIOJb30BaTh €ro NPU MOCTPOSHUHM IProJndecKou
YUCIIEHHOM cxembl pacdera. CrienyeT yMeTb OLEHMBaThb IOTPEIIHOCTh M IPOBOAMTH
ABTOKOPPEIALIMOHHBIN aHanu3. MIMeTh mpeacTaBieHHE O KBaHTOBbIX MeTomax Moute-Kapno m ux
KJIaCCU(PUKALIHIO.

Ha mpaktudeckux 3aHATHSIX CTYACHTBI OCBaWBaioT cpexy Matlab, s3eik Fortran, mmpoxo
HCIOJIb3YIOT KOMITBIOTEPHBIE TEXHOJOTHH, MPAKTUYECKH PACCUUTHIBAIOT peajbHble (U3nuecKue
cuctembl. [Ipu OOCY>KIeHHHM TeM JIEKIIMOHHBIX 3aHSITUN HCIONB3YIOTCS MpPE3eHTalUu, 00CYXKIeHUs
MOCIEHNX HAYyYHBIX pabOT, HOBbIE MOJENH B (DU3MKE KOHISCHCHPOBAHHOTO cocTosiHHs. Jlarorcs
HaBBIKM paboOTHl C Hay4yHOH IuTepaTypol, c¢ 0Oa3zoil nmanmHbix Physical Review, Elseiver u np.



065138.TGJIBHLIMI/I ABJIAKOTCA CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, BBbIIIOJIHCHUC HWHAUWBHUYAJIBbHBIX
3aJlaHui, paboTa ¢ TUTePaTypoil.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS1 IPEIIOJABATEJEN

HeoOxomumMo 1aTh CTyneHTaM BO3MOXKHOCTh YCBOWUTH COBPEMEHHBIC YHCICHHBIE METOIBI
pacdera KOHEUHBIX KBAHTOBBIX CHCTEM — METOJI TOYHOW JWArOHAIN3alnuy | aMUIbTOHOBOW MaTpPHIIBI,
KBAaHTOBBIM M Kjaccu4yeckuid MeTtoasl MonTe-Kapmno. [ljisi HOCTHKEHUST 3TOTO CIIeayeT paccka3arh 00
OCHOBHBIX MOJIENISAX CHJIBHOKOPPEIUPOBAHHBIX CHUCTEM I Pa3IUYHBIX KBAHTOBBIX CTAaTUCTUK —
Mozaenu Xabb6apa, boze-Xab0apn, cnuHOBBIE MOJENH U pasiuuHble ux Mmoaudukamuu. Cremyet
chopMyIUpOBaTh MPEACTABIEHUE O MOJECIBHOM TaMHJIBTOHMAHE U TOKa3aTh €ro MpECTaBICHUE B
BuJie MaTpullsl. Clemyer Uis OCBOGHHUSI MaTepuaia Kypca BCIIOMHHUTH 0a30BbIe 3HAHUS CTYICHTOB IO
JMHEHHOU anredpe, anredpe oneparopoB, MO CTATUCTUYECKON (U3HKE, TEPMOAMHAMHUKE U KBAHTOBOM
Mexanuke. [[si OCBOCHHMSI MeTO/Ja TOYHOW JUAaroHAIM3alud HEOOXOTUMO HAyduTh (OpMaIu3My
MaTeMaTHYeCKOTrO armapaTa BTOPUYHOIO KBAaHTOBaHHWSA. BakHO paccka3zaTh o 0Oasuce YuCe
3aroJHEHUsA, O TPEACTABICHUH (PU3NYECKHX ONepaTopoB B 3ToMm Oaszuce. HeoOxomumo Hay4duTh
cXemMaM IIOCTPOCHUsS | aMHJIbTOHOBOW MAaTPHIBl IS Pa3IUYHOTO THUIA KBAaHTOBBIX CTATHCTHK.
HeoOxomuMo Hay4yuTh, Kak yMeThb M3 JaHHBIX UHCICHHOTO pacuera MojydaTh (u3nueckue
XapakTepuUCTHKU cucteMbl. [Ipu oOcyxaeHun metofgoB MonTte-Kapiao paccka3zaTh  KOPPEKTHBIM
crocob pacyera TepMOAMHAMUYECKUX cpeaHux. HeobxommMo moapoOHO paccka3aTh MPUHIIUI
JeTabHOTO OallaHca U MoKa3aTh. Kak ero ncmosib30BaTh MPH MOCTPOSHUHU IPTOAMUYECKON YMCICHHOM
CXeMbl pacuera. HayuuTh KOPPEKTHON OIICHKE TMOTPEIIHOCTH pacdera ¥ IPHHIUAIAM
ABTOKOPPEISAIIMOHHOTO aHanmu3a. JlaTh mpejicraBieHHe O KBAaHTOBBIX MeTojgax Monrte-Kapimo m ux
KJIACCU(PUKAITHIO
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