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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

UNCJIEHHBIE METO/IbI B KBAHTOBOI ®U3UKE (UACTD 1)
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AHHOTALMS

Kypc
3amadaM (U3MKH KOHJICHCUPOBAHHOTO cocTosiHusa. B Yactu 1 marorcs: dopmanm3anusi KBaHTOBOM

3HAKOMHUT CTYACHTOB C COBPCMCHHBLIMU YHCICHHBIMHU MCTOAAMU IMPUMCHUTCIIBHO K

MCXaHUKHW B MAaTpU4YHOM BHJEC, cnyqaﬁHme pacnupeaciicHus, CHGKTpaJ'II)HI)IC 3aga4yu B KBAaHTOBOM
MEXAaHHUKE, OJHOYACTUYHBIC U MHOT'OYaCTUYHBIC KBAHTOBBIC 3a/1a4

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Hay‘-II/ITB pacCUUTBIBATD pEajlbHbIC (1)I/I3I/I‘ICCKI/IC XapaKTCPHUCTUKHU
B3aHMOﬂeﬁCTByEMHX KBAHTOBBIX CHCTECM B CJlIydac, KOrJa OTCYTCTBYIOT IIapaMCTPpbl MAJIOCTH U

CJIOKHBIX

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'IBHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIC KOMIICTCHIINW

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHNEC MHAWKATOpA JOCTHIKCHUA KOMIICTCHIIUH

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3agadyaMu M OOBbeKTamu (00JIacTIMHU
3HaHWUI ) TPOPECCUOHATILHOMN IEeATEILHOCTH:

3apaua
npogeccuoHaIbLHOM
nesareabnoctu (3I1/1)

O0BeKT NI 00J1aCTh
3HAHUSA

Koa n HanmeHnoBanue
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpogeccuoHATBLHBIH
cranaapt-IIC, anaan3
OnbITA)

KOHCTPYKTOPCKO-TEXHOJIOTUYECKU I

Co3nanue nporpamMm u
KOMILJIEKCOB MPOTPaMM
Ha 6a3e cTaHJapTHBIX
MaKeTOB ISt
BBITNIOJTHEHHSI PACUE€TOB
B pamMKax
MaTeMaTHYeCKHX
MOJIEJIEN, yUacTHE B
pa3paboTKe HOBBIX
aJITOPUTMOB U
KOMIIBIOTEPHBIX
porpamm Jjist HAy4HO-
HCCIIEIOBATENbCKUX U

KOMILIEKCHI ITPOrpamMm
JUTSL HAYYHO-
HCCIEI0BATENbCKUAX U
MPUKJIAIHBIX LEIeH

IIK-7 [1] - Cniocob6eH k
pa3paboTke
MPUKIATHOTO
IPOrpaMMHOTO
obecrieyeHus st
MIPOBEICHUS HAYUHBIX
HUCCIIENOBaHUI

Ocnosanue:
[IpodeccronanbHbII
crannapt: 06.001,
25.042, 40.008, 40.011

Kox m HanmenoBanue
HHAUKATOPA
AOCTUKEHUS
npogdeccuoHaIbLHOM
KOMIEeTEeHI[UH

3-1IK-7[1] - 3naTh
TEKYyIIee MOJIOKEHUE
COBPEMEHHBIX
HAYYHBIX JIOCTIKCHUH,
COBPEMEHHBIE METO/IbI
U QJITOPUTMBI JJIS
pa3paboTKu 1
ajanTanuu
MPUKIIATHOTO
MIPOTrPaMMHOTO
obecrieyeHus st
MIPOBEICHUS HAYIHBIX
HCCIICIOBAHUM. |




MIPUKJIAHBIX LEIEH.

IIK-9 [1] - Cnocoben k
MaTeMaTHYECKOMY U
KOMITBIOTEPHOMY
MOJICTTUPOBAHUIO
00BEKTOB, CUCTEM,
IIPOLIECCOB U SIBJICHU B
n30paHHON MpeaMETHON
obnactu

Ocnosanue:
[TpodeccrnonanpHbIM
crangapt: 06.001

V-IIK-7[1] - Y™meTh
MPUMCHSITh
COBPEMEHHBIE METO/IbI
U QJITOPUTMBI JIJIS
pa3paboTKu
HAYKOEMKOTO
MPOrPaMMHOTO
obOecrieueHus. ;
B-IIK-7[1] - Bnanets
HaBbIKaMU pa3padOTKH
U a/IafTaiuu
MIPHUKJIATHOTO
MPOrPaMMHOTO
o0ecrieueHust IiIst
MPOBEJICHUS HAYYHBIX
HUCCIIETOBAHUN.

4. BOCIIUTATEJIbHBINA MOTEHIIUAJI JUCHUATLJIAHBI

Hamnpasnenus/nienn
BOCITUTAHUS

3ana4yn BocriuTaHus (KOx)

BocrmraTensHBINH TOTEHITHAT TUCITATIINH

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIIUHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:
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1 OcHoBHas 3agaya | 1-8 25 K-8 3-TIK-




KBAaHTOBOM MEXaHHKHU.
YucieHHbIe TOAX00b]

2 YucneHHrle MmeTonrl | 9-16
pacqua KBAHTOBBIX
CHUCTEM

8/16/16

25

KH-16 | 3-IIK-

V-
I1K-9,
B-
I1K-9

Umoeo 3a 5 Cemecmp

16/32/32

50

KonTpoibHbIe
MeponpusiTuss 3a S
Cemectp

50

3 3-I1K-
7,

V-
I1K-7,
B-
I1K-7,
3-IIK-
9,

V-
I1K-9,
B-
I1K-9

* — COKpallIeHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS

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

(unn) sK3aMeH

COKpaI_HeHI/Ie HaMEHOBaHUMN q)OpM TEKYILICTO KOHTPOJA U aTTECTAllUN PA3[1CJIIOB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

KN KonTposb no uroram

3 3ager

KAJIEHJIAPHBIN IVIAH

| Hepnea | Tembl 3ansaTuii / Conepxxanue

| Jlek., | IIp./cem. | Jlao., |




" Jac. , yac. yac.
5 Cemecmp 16 32 32

1-8 OcHoBHasl 3a1a4a KBAHTOBOM MeXaHUKHU. UncC/IeHHbIe 8 16 16
MOAXO/AbI

1-2 dopmanu3anus KBAHTOBOWH MeXaHUKHU B MATPUYHOM BuJe | Bcero aynutopHbIx 4acoB
3anayva llItypma-JlnyBusis - 3aja4ua Ha COOCTBEHHbBIE 2 | 4 | 4
3HaueHusi. OCHOBHBIC MHBAPUAHTHI MaTPHIIbI, TpeoOpa3oBanus. | Ounaiin
[TpoGnema 06paTHOM MaTPHULIBL. 0 |0 | 0

3 JAuckpernoe dypbe-npeodpa3oBanue B Gusnke Bcero ayiutopHbIx 4acoB
KBanroBanue ummybca. [Ipumepsr. O6paTHoe mpocTpaHCcTBO B | 1 | 2 | 2
¢dusudeckux cucremax. beictpoe @ypbe-npeodpazoBaHue. Owuaitn

0 |0 |0

4 YpaBHeHUs MATeMaTHYECKOM (PM3UKHU Bcero ayiuTopHbIX 4acoB
VYpaBHeHHs] MaTeMaTU4YECKON (PU3UKH SIUTUIITUYECKOTO, 1 | 2 | 2
napaboInYecKoro u runepooandeckoro tuna. Mcmnonb3oBanue | Ounaiin
CIIEKTpaJIbHOM 3a/1auu, psoB Dypre. 0 | 0 | 0

5 CoprupoBka, nouck Bcero aynutopHsix 4acoB
Crioco0ObI OBICTPOI COPTUPOBKH. 1 | 2 |2

Ownnaitn
0 |0 | 0

6 Cuayuaiinble pacnpeaejeHusl. Bcero ayutopHbIx 4acoB
BeposiTHOCTB B KBaHTOBOH (pu3uKe. MeTo bl OTydeHUs 1 |2 |2
HEKOTOPBIX pacnpeAesiCHU! CIy4ailHON BeTUYHHbI OHnaiin

0 K |0

7-8 OnHovacTu4Hasi 3aga4a Bcero ayiutopHsIx 4acoB
CnekTpaibHble 33/1a4l B KBAaHTOBOM MexaHuke. OfHOMepHble | 2 | 4 |4
MOTEHIIUAJIbHBIC IMBL. 3a/1a4a YCTOWYUBOCTU. ¥Y3eIbHBIN 0a3uc. | Ounaiin
Bri6op yno6uoro 6a3uca. MiynscHOE mpeacTaBiIeHUE. 0 0 0
OTnuune JMCKPETHOIO CIEKTPa OT HENPEPBIBHOTO

9-16 YmucjieHHbIE METOABI PACYETA KBAHTOBbIX CHCTEM 8 16 16

9-10 | YnuciaeHHbIEe METObI pacieTa KBAHTOBBIX CHCTEM Bcero ayiuTopHbIX 4acoB
Merton TouHoi quaronanusanuu (MT/]). Jlnaronanuzarus 2 | 4 | 4
Xaycxonnepa Meroa Jlannoma. CriocoObl pacueta MaTpu4HbIX | OHjaiH
3JIEMEHTOB, 5KOHOMHOM 3aIMCH Pa3pEKEHHBIX MATPULL, 0 0 0
MEPEMHOXKEHUS MaTPHUII, pacyeTa KBAHTOBBIX CPEIHUX.

BripoxkaeHHOE COCTOSIHME U pacyeT cpeaHuX B HeM. Pacyer ¢
nomotsio MT/I Hu31mmMX Bo30YKICHHBIX COCTOSIHUM,
YUCJICHHBIN CIIEKTPAJIbHbIN aHAJIN3.

11-12 | Onepanun HaJ AMCKPETHBLIM 0a3ucoOM Bcero ayIuTOpHBIX 4acoB
WuBapuantsl. Mozaens cCiIbHOM cBsi3u. MmmynbscHOe 2 | 4 |4
npeoOpa3oBaHUE U CIIEKTP CHIBHOMU CBsI3U 0e3 Ownunaitn
B3aUMOJICCTBUS. PeanbHble CHCTEMBI ISl YUCIEHHOTO 0 0 0
aHanu3a. OgHOMepHbIE IIENOYKH. J{ByMepHbIe KIacTephl.
3aroHEeHUE 30H JJIsI KOHEUHBIX KJIacTepoB. MeTo bl
MOHIDKEHUS THIILOEPTOBA MPOCTPAHCTBA 32 CUET COXPAaHEHUS
YHUCIa YacTHll, MPOEKIUH CIIUHA, TPAaHCISUUA. [ paHnyHbIE
ycnoBus. BiausHue kannOpoBoYHO (a3bl HA AaHTHCUMMETPHIO
B OJIHOMEpPHOM cityuae. [Ipobiema 3HaKa nepeckoKOBOTO
YJICHA.

13-16 | MHoroyacTu4Hasi KBAaHTOBAas 3aa4a Bcero ayiutopHbIx 4acoB

BTopuuHOE KBaHTOBaHUE, ONIEPATOPHI POXKJIEHUS,

4 | 8 | 8




YHUYTOKCHMUA. q)epMI/I-CTaTI/ICTI/IKa U aHTUKOMMYTallus.

V3ennHBIE MOJCIHN B (1)I/ISI/IK6 KOHACHCUPOBAHHOI'O COCTOSHMUA.

Monens Xa66apaa. Moaens boze-Xab66apna. O6001meHHbIC
Mozenmn Xab6apaa. B3anMocBs3b y3eImbHBIX MOJIEICH 1 X
npenensHble ciyyan. Cesi3b Moaenn Xabbapna u
anTudeppoMaruuTHoi Monenu ['eizendepra (t-J Mozaens).
CootHomenue mexay ‘hard-core’ boze-Xa06apa Monenbio u
Mozeinbio [eiizenOepra. boze-craTucTuka U COOTHOIIEHUS
koMMmyTanuu. basuc mis 6o3e-cucrtemsl. Hemonmusie 603e-
MO/IEJIH.

Ownutaiig

0

0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIIHIA:

Oo6o3una | [TosiHOe HaMMeHOBaHMe
YeHHUe

2K DJIEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepua
111 [TOTHOTEKCTOBBIE JIEKLIMHU
BM Buneo-marepuaisl

AM Aypamno-mMarepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUAIIbI
ncC WNHTepakTUBHBINA CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansTuii / Conepxxanue

5 Cemecmp

1-8

JlaGopaTopHbie padoThI
BrimonHstoTcs cienyromue padboTh:

1. CoptupoBka u nouck. beictpas copTupoBKa.

2. Cnyuaiinele pacrpezenenus. Metoq oOpaTHON (yHKITUU.
3. CnexTpanbHble 337ja4ul B KBAHTOBOM MEXaHUKE. Y POBHU
SHEPrUU OAHOMEPHON KBAHTOBOM SIMBI.

JlabopaTopHbie padoThl
Beimonustores cnenyromue padoThI:

4. MeTtoa TOYHOM JUaroHajIu3alyuu, METObl XaycxoJaepa u
Jlannomia

5. Onepanuu HaJ AUCKPETHBIM 0a3MCOM, BTOPUYHOE
KBaHTOBaHUE, padoTa C pa3peKCHHBIMU MATPUIIAMHU

6. Pacuér matpuiibl oneparopa ['amMmuibTOHa 1S y3€IbHOU
MOJICIIH

TEMbI CEMHHAPOB

Henean

Tempbl 3ansaTuii / Conep:kanue

5 Cemecmp

1-2

3nakoMcTBO co cpenoii MatLab




Omneparopsl, paboTa ¢ MaTPHUIIAMH, JIEMEHTAPHBIE ONlePALNH

3-4 CopTHpOBKa M OUCK
Bri6op 6a3uca. [Ipumeps! onTuManbHbIX cOpTUPOBOK. [Tonck
B OTCOPTHPOBAHHOM MaCCHBE.

5-6 beckoHeuHasi NOTeHUAJbHAS AMA
Pacuer cnektpa u BomHOBBIX GyHKIIUNA. CpaBHEHHE C TOYHBIM
OTBETOM.
7-8 Koneunast noreHIMaJIbHAA AMA
JIMCKpeTHBIN U HenpepbIBHBIN ceKTp. Pacuer koppensiTopos
9-10 [HoTreHuuagabHas iMa B MMILYJIbCHOM INPEACTABJICHUN

CpaBHCHI/Ie C KOOpAWHATHBIM IMPCACTABJICHHUCM.

11-12 | MHoroyacTu4HbIi 6a3uc
[Toctpoenue 6a3ucHBIX QYHKIMMA U OBICTPBII MOUCK.
Craructuka ®epmu u bose.

13-14 | CBoOoaHBIE YACTHIILI HA PelIeTKe
VY3enbHast moaens. [locTtpoeHre raMUIIBTOHOBOM MATPHULIBI.
Pac4eT KBaHTOBBIX CPEIHUX.

15-16 | Moaeas bo3e-Xa06apaa
Pacuet koppensaTopoB. 3aBUCUMOCTb Pe3yJIbTaTOB OT
rnapamMeTpa B3auMOJICHCTBUSI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpyn ocBoeHMM NaHHON AMCLUIUIMHBI OCHOBHYIO pPOJIb UTPAOT ayJUTOPHBIEC 3aHATUS B BULC
JEKIMHA U CEMUHAPOB, a TAK)KE CaMOCTOSITEIbHAsl paboTa CTY/AEHTOB, 3aKJIIOYAIOIIAsCS B BHIIIOJTHEHUN
JIOMAIIIHETO 33JaHusl, U3yYEeHUH MPOHAEHHOr0 MaTepuaina. J{ias Toro 4roObl MoKa3aTh COBPEMEHHOE
COCTOSIHME  BBIYMCIUTENIBHBIX METOJOB B KBAaHTOBOM (U3MKE, NPEIyCMOTPEHO IIHPOKOE
HCIIOJIb30BAaHNE COBPEMEHHBIX HAay4HbIX paOoT M myOnukanuil mo naHHoM TeMm. Pexomennyercs
MOCEIEHUE CTYACHTaMH HayYHBIX CEMHHAPOB M KOH(pepeHIHi, B ToM yucie, npoBoauMbeix B HUAY
MHUOHU, a Takxe B APYruX MOCKOBCKMX YHHUBEPCUTETAX U UHCTUTYTaX.

Ha npakTuueckux 3aHATUSX CTYIEHThl ocBauBaioT cpeny MatLab, sa3sik Fortran, mmpoko
UCHOJb3YIOT KOMIBIOTEPHBIE TEXHOJOIMH, NPAKTUYECKH PACCUMTBHIBAIOT peajibHble (U3NUECKUe
cucrteMsbl. [Ipu 0OCyXIeHUHM TeM JIEKIMOHHBIX 3aHATHI HCIOJIB3YIOTCS MpPEe3eHTAlUU, OO0CYXIECHUS
MOCTeIHUX HAay4HBIX paldoT, HOBBIE MoOJENM B (U3MKE KOHICHCUPOBAHHOIO COCTOSHHMA.
Paccka3spiBaroTcss HaBBIKM pabOTBHl ¢ HAy4HOHM JauTeparypoid, ¢ 0a3oii manHbix Physical Review,
Elseiver m nap. OOs3aTenbHBIMU SIBISIFOTCS  CaMOCTOSITEIbHAsE paboTa CTYJICHTOB, BBIIOJHEHHE
WHAMBUAYAIbHBIX 3a/1aHuH, paboTa ¢ IUTepaTypoil.

7. POHJ OHEHOYHBIX CPEJICTB

@DOHJT OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIIeUrnBaeT MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTatoB 00ydeHus (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSTHNA TEKYIIETO,
PYOEIKHOTO U IPOMEKYTOYHOTI'O KOHTPOJIS [0 JUCLUIUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
MpeJCTaBIIeHA B CIIEAYIOIeH Tabnuie:

KOMHETCHIII/IH I/IH)]HKaTOI)bI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)




IK-7 3-1IK-7 3, K-8, K1-16
VY-1IK-7 3, K-8, KH-16
B-IIK-7 3, K1-8, KH-16
I1K-9 3-1IK-9 3, K-8, KH-16
VY-11K-9 3, K-8, KU-16
B-IIK-9 3, K-8, K1-16

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKase W MpeAcTaBiIseT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBETCTBHHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJIOMN:

Cymma Orenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0ayIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OLIeHKa «OTJIMYHO» BBICTABJIACTCA
CTYIEHTY, €CJIM OH IIyOOKO M MTPOYHO
YCBOWJI IIPOTPAMMHBIN MaTepuall,
HUCYCPHBIBAIOLIC, MTOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjnaract, yMeCT TCCHO YBA3bIBATDH
TCOpHIO C HpaKTHKOfI, HCIOJIL3YCT B
OTBETE MaTePUA MOHOTPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepua, TPaMOTHO U TIO CYIIECTBY
W3JIaraeT ero, He OMycKas

D CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OlLeHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyﬂeHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAICH, NOIMyCKaeT
60-64 «Y00871eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOYHO IPaBHIILHBIE
(opMyNIHUpPOBKH, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICAOBATCIBHOCTHU B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepraa.

OreHka «HEYJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTepuala, JOMyCcKaeT
H 60 2— F cymecTBeHHbIe omnOKu. Kak mpasuio,
HRe «HEYO081eMBEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOJOJKUTE 00yueHue 6e3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NVCIUILIAHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

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! : yueOHOe nocobue, Mocksa: Jlaboparopus 3Hanuit, 2020
3. DU b 30 Yucnennpie MeTobI : yueOHOE mocooue, Mocksa: Jlabopatopus 3Hanuit, 2015

4. D" K31 KBaHTOBBIE CHIIBHOKOPPEIUPOBAHHBIE CHCTEMBI: COBPEMEHHBIE YNCIEHHBIE METO/IBI :
ydueOHoe mocobue a1 By3oB, B. A. Kamypuukos, A. B. Kpacasun, Mocka: MU®U, 2007
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9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

[Ipn u3yuyeHun Kypca HeOOXOIUMO TBEPAO YCBOUTH COBPEMEHHBbIE YHCIECHHBIE METOJIBI
pacyeTa KBaHTOBBIX CHCTEM — METOJ TOYHOM JuaroHajau3anuu ['aMUIbTOHOBOM MaTpUllbl, KBAHTOBBIN
n Kiaccuueckuit mertonbl Monrte-Kapno. [Ins gocTukeHus 3TOrO CTYAEHT JOJKEH YMETh
(dbopMynupoBaTh MOJENBHBI TaMUJIBTOHHAH M €ro TMPEJCTaBICHHWE B BHJIE MAaTPULIBI WU
CTOXaCTHYECKON CXEMBbI, BIIAJIETh COBPEMEHHBIM MAaTEMATHUYECKUM M (PU3MYECKHM ammapaTtoM B
o0macti (HU3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUS , OBITh B COCTOSIHMM TMPOJIEMOHCTPUPOBATH TOYHBIN
YHCJICHHBIM pacyeT CUIBHOB3aMMOJICHCTBYIOIIEH KBAaHTOBOW CHCTEMBI C pacueToM (pu3myecKux
XxapakTepucTHK. JlJis ocBOeHUsl MarepHuaja Kypca HeoOXOJIUMO MMETh IMPEABAPUTENIbHbIE 3HAHUS IO
JUHEHHOH anredpe, aredpe omepaTopoB, MO CTATUCTHYECKOW (PU3MKe, TEPMOJIMHAMHUKE U KBAHTOBOM
MexaHuke. HeoOXxonuMo H3yuyuTh MaTeMaTU4YeCKUH amnmapaT BTOPUYHOIO KBAHTOBAHUS, CXEMBI
noctpoeHus: ['aMHIBTOHOBOI MaTpUIbl ISl PA3IUYHOTO THIA KBAHTOBBIX cTaTUCTHK. HeoOxoammo
yMETh W3 JAHHBIX UYHCJICHHOTO pacyeTa MoJydaTh (U3MUECKHUe XapaKTepPUCTUKH cucTeMbl. [lpu
pacuere MeTonamu MonTte-Kapiio 3HaTh KOPPEKTHBIN croco0 pacueTa TePMOJAUHAMUYECKUX CPEIHHUX.
3HaTh MPUHIUI JAETAIBHOrO OajxaHca W yMETb MCIIONB30BaTh €ro MPHU MOCTPOSHHM 3ProJANYEeCKOi
YUCIIEHHOM cxembl pacdera. Crnenyer yMeTb OLEHMBaThb IOTPEIIHOCTh M IPOBOAMTH
ABTOKOPPEIALIMOHHBIN aHanu3. MIMeTh mpeacTaBieHHEe O KBaHTOBbIX MeTomax Mourte-Kapno m ux
KJIaCCU(PUKALIHIO.

Ha mpaktudeckux 3aHATHSIX CTYACHTBI OCBaWBaioT cpexy Matlab, s3eik Fortran, mmpoxo
WCIONIb3YIOT KOMITBIOTEPHBIE TEXHOJOTHH, NPAKTUYECKH PACCUUTHIBAIOT peajbHble (U3HuecKue
cuctembl. [Ipu oOCY>XKIeHHHM TeM JIEKIIMOHHBIX 3aHSITUNA HCIONB3YIOTCS MPE3eHTAlUU, 00CYXKIeHUs
MOCIEHNX HAyYHBIX pa0OT, HOBbIE MOJENM B (DU3MKE KOHICHCHPOBAHHOTO cocTosiHHs. Jlarorcs
HaBBIKM paboOTBl C Hay4yHOHl JuTepaTypoi, c¢ ©0a3zoil nmamubix Physical Review, Elseiver u np.
OO0s13aTENBHBIMU  SIBJISIFOTCSL  CAMOCTOSITENIbHAST PadoTa CTYIEHTOB, BBIMIOJHEHUE WHIWBHYabHBIX
3aJlaHui, paboTa ¢ TUTePaTypoil.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

HeoOxomumMo naTh CTyZIeHTaM BO3MOKHOCTh YCBOHTH COBPEMEHHBIC UYHCICHHBIC METOJbI
pacdera KOHEYHBIX KBAaHTOBBIX CHCTEM — METOJ TOYHOW JAWMaroHanu3anyy | aMHIbTOHOBON MaTpHIIBI,
KBaHTOBBIN M Kiaccuueckuid Metosl MonTte-Kapio. Jlst qocTmkeHus 3Toro cieayeT pacckasaTh 00
OCHOBHBIX MOJIENISIX CHJIbHOKOPPEIMPOBAHHBIX CUCTEM Il PA3IMYHBIX KBAHTOBBIX CTAaTUCTHK —
Monenu Xabbapn, boze-XabGbapa, crnmHOBbIE MOJENM W pa3nuyHble uxX Moaupukauuu. Criemyer
chopMyIMpOBaTh MPEJCTABICHUE O MOAEIHHOM TI'aMWJIBTOHMAaHE M TOKa3aTh €ro IpeACTaBICHUE B
Bujie Matpuibl. Cienyer A OCBOGHHUS MaTepualia Kypca BCIOMHUTH 0a30BBIE 3HAHUS CTYIEHTOB 110
JTMHEHHOHN anredpe, anredpe omepaTopoB, MO CTATUCTHYECKON (PU3UKE, TEPMOJIMHAMHUKE U KBAaHTOBOU
MexaHuke. [lis OCBOCHHMsS MeToAa TOYHOH TUaroHa M3alud HEOOXOMUMO HAYYHUTh (OpMaIH3MYy
MaTeMaTH4ecKoro ammapara BTOPUYHOTO KBaHTOBaHMs. BaxHo pacckasate o 0Oasmce dmcen



3aM0JIHEHMS, O TMpeJCTaBIeHUH (U3NYECKUX ONepaTopoB B 3ToM Oazuce. HeoOxoaumo HayduTh
CXeMaM IIOCTPOEHMsI [ aMUIBTOHOBOW MaTpHLbl MJI1 Pa3jIMYHOTO THUMA KBAHTOBBIX CTATHUCTHK.
HeoOxomumMo Hay4yuTh, Kak yMeTb M3 JaHHBIX UHCJIEHHOIO pacuera IoJydaTb (U3HuecKue
XapakTepucTuku cucrtembl. [Ipu oOcyxaenun merogoB Monte-Kapiao pacckazaTh  KOppEKTHBIH
crocod pacyera TepMOAMHAMUYeCKUX cpeaHux. Heobxonnmo mnoapoOHO paccka3aTb HPUHLHKIT
JeTanbHOro OanaHca U Mokaszark. Kak ero ucrnosp30BaTh IMpH MOCTPOCHUHU IPrOoJUUECKON YHUCIEHHON
CXeMbl pacuera. HayuuTb KOPPEKTHOM OLICHKE IOTPEIIHOCTH pacyera M IPHUHLIUNAM
aBTOKOPPEJSILIMOHHOIO aHanu3a. JlaTe npexncraBieHue O KBAaHTOBBIX MeTojgax Monre-Kapimo m ux
KJ1acCU(UKALIUIO
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