MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpEKICHNE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EIPA ®U3UKU TBEPJOI'O TEJIA U HAHOCUCTEM

OAOBPEHO YMC JIAIIJIA3

[TpoTtokon Ne 1/08-577

ot 29.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
YHCJIEHHBIE METO/IbI B KBAHTOBOI ®U3UKE (YACTH 1)
Hamnpasnenue noaroroBku [1] 03.03.01 Ilpuknanabie MaTeMaTHka U GU3NKa
(cerManbHOCTD)
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AHHOTANIUA

Kypc
3amayaM (U3UKH KOHJACHCHUPOBAaHHOTO coctosiHus. B Yactu 1 matorcs: dopmanuzaiiis KBaHTOBOWM

3HAKOMHUT CTYACHTOB C COBPCMCHHBIMU YHCIICHHBIMHU MCTOAAMU IPUMCHHUTCIIBHO K

MEXaHUKH B MAaTpUYHOM BHJE, CilydailHble pacnpeaeneHusi, CleKkTpaibHblEe 3ajaud B KBAaHTOBOMU
MEXaHUKE, OJJHOYACTUYHBIE U MHOIOYACTUYHBIE KBAHTOBBIC 3a/1a4

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Hayuuth paccUuTHIBAThH peasibHbIe buznueckue XapaKTePUCTUKU
B3aMMO/ICHCTBYIOIINX KBAHTOBBIX CHCTEM B Cllydae, KOIJIa OTCYTCTBYIOT MapaMeTpbl MaJOCTH U
HEBO3MO>XKHbBI AaHATTUTUYECKHUE MOIXOJIBI.

CJIOKHBIX

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuminHa MmpoioJKaeT MOATOTOBKY CTYJAEHTOB IO YHMCIEHHBIM METOJlaM M IIOMOTaeT B
OCBOEHUU OCHOBHOT'O Kypca KBaHTOBOW MEXaHUKH.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcaabHble H(HIK) 00menpodeccHoHaIbHbIE KOMITETEHIIUHN

KOI[ 1 HAMUMCHOBAHUEC KOMIICTCHIIM ‘ KOII N HAMMCHOBAHUC MHAUKATOPA OJOCTHXKCHUS KOMIICTCHIINN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUHU C 3ajjayaMH M OObEeKTaMu (00sacTsIMH
3HaHU) TpoeCcCHOHATBLHOMN 1eATEIbHOCTH:

3agaua
npodeccuoHaIbLHOM
aesteabHoctu (3I11)

O0BEeKT WM 00J1aCTh
3HAHUSA

Koa n nHaumeHoBaHue
npogdeccuoHaIbLHOM
KOMIETEeHI[UH;
OcHoBaHue
(mpodeccHoOHAIBHBIN
cranaaprt-IIC, ananu3
onbITa)

HAay4YHO-MCCIEN0BATEIbCKUAMN

Kon n naumenoBanue
HHANKATOpPA
AOCTHKECHU S
npogdeccuoHaIbLHOI
KOMIIeTEeHIIUHN

pa3paboTka
MaTeMaTH4YeCKHUX
MOJIeeH, TEXHOIOT Uit
JUTSI perieHust
WHXXEHEPHBIX,
TEXHUYECKHUX U
UH(OPMAIIMOHHBIX
3ajaq

MOJIEIIH, METOJIBI U
cpencTBa
byHIaMeHTAIbHBIX U
HpI/IKJ'Ia)]HI)IX
HCCIeIOBaHUM U
pa3paboToK B 00JIaCTH
CyNEePKOMIBIOTEPHOTO
MOJICITUPOBAHUS
WHXEHEPHO-
(U3UYECKUX MPOIECCOB
B HayKe, TEXHUKE,
TEXHOJIOTUAX, a4 TAKKE B
chepax HayKOeMKOro

ITK-3 [1] - Criocoben
MPUMEHSTh YUCIICHHBIE
METO/IbI pPeIIeHUs

b depeHInaIbHBIX U
MHTETPAJIbHBIX
YpaBHEHUH IS
pa3NUYHbIX (HPU3HKO-
TEXHUYECKUX 3a/1a4

Ocnosanue:
[IpodeccrnonanbHbIit
cranaapt: 06.001,
40.011

3-T1K-3[1] - 3uath
YHCIICHHBIE METOIBI
peLeHus
mudepeHIanTbHBIX U
WHTETPATbHBIX
YpaBHEHUU IS
Pa3IMYHBIX (PU3HKO-
TEXHUYECKHX 3a/1aY. ;
V-TIK-3[1] - YmeTh
MIPUMECHSITh
YHUCIICHHBIE METO/bI
peeHHs

Qg depeHInaIbHbIX U




MIPOU3BOJICTBA

KOHCTPYKTOPCKO-TEXHOJIOTHUECKHUI

MHTETpalbHbIX
YpaBHEHUU JJIs
pa3IMYHbIX (PU3HKO-
TEXHUYECKHX 3a7a4.;
B-TIK-3[1] - Bmagers
HABBIKAMU PEIICHHUS
nuddepeHIMaTBHBIX 1
WHTETPATbHBIX
ypaBHEHUU
YHCIICHHBIMU
METOJIaMU JJIsi
(U3UKO-TEXHUUYECKUX
3azad.

ydacTtue B pa3paboTke
HOBBIX aJITOPUTMOB U
KOMITBIOTEPHBIX
porpamm JJist
Hay4YHO-
HCCTIEAOBATEIIbCKUX 1
MIPUKJIAIHBIX IesIel

MO/JIEJIH, METO/IbI U
cpeiacTBa
byHIaMeHTaIbHBIX U
TIPHUKJTATHBIX
HUCCIENOBAaHUN U
pa3paboTok B 00JIacTH
CYNEePKOMIIBIOTEPHOTO
MOJICIIUPOBAHUS
WHXEHEPHO-
(u3NYECKUX MPOLIECCOB
B HayKe, TEXHHKE,
TEXHOJIOTHSX, & TAKXKE B
cdepax HAyKOEMKOro
MIPOU3BOJICTBA

ITK-7 [1] - Criocoben
pa3paboTke
MIPUKJIATHOTO
MIPOrPAMMHOTO
oOecrieueHus st
MIPOBEICHUS HAYIHBIX
HUCCIIEIOBAHUN

Ocnosanue:
[IpodeccronanbHbII
crannapt: 06.001,
29.004

3-I1K-7[1] - 3uate
TEKYIIee MOJIOKCHUE
COBpPEMEHHBIX
HAaYYHBIX TOCTH)KCHUH,
COBpEMEHHBIE METO/IBI
1 QJITOPUTMBI JIS
pa3paboTKu 1
aJIanTanuu
MIPUKJIATHOTO
MIPOrPaMMHOTO
o0ecrniedeHus s
MIPOBEJICHUS HAYIHBIX
HCCIICIOBAHUM.
V-IIK-7[1] - YmeTth
MPUMEHSITh
COBPEMEHHBIC METO/TBI
U QJITOPUTMBI JUIS
pa3paboTKu
HayKOEMKOTO
MIPOrPaMMHOTO
obOecrneucHus.
B-TIK-7[1] - Bnagets
HaBbIKaMU pa3pabOTKH
W aJIanTaiuu
MIPHUKIIATHOTO
MIPOrPaMMHOTO
obecrnieueHus s
MPOBEJICHUS HAYIHBIX
HCCIICIOBAHUM.

4. BOCIIMTATEJIbHBINA MMOTEHIIWAJ IUCIATIIMHBI

Hamnpasnenus/menn
BOCITUTAHHUS
[IpodeccuonanpHOE
BOCITUTAHHE

Co3naHue yciaoBuUid,
o0ecreynBaroIInX,

3anaun BocriuTaHus (KOJ)

dhopmupoBaHUEe HAYYHOTO
MUPOBO33PEHHUS], KYJIbTYPbI

BocrmuraTensHBIN TOTEHITAAT
JIMCIIUTUIMH

1. Mcrmionp30Banne BOCIUTATEILHOTO
MOTEHIIHAaJa TUCIUTUIMH/TIPAKTHK
«Hay4uHo-uccnenoBaTenbckas
pabotay, «[IpoekTHasi MpaKTUKAY,




MOMCKA HECTaHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX
peIIeHHA, KPUTUIECKOTO
OTHOIICHHUS K UCCIICIOBAHUSM
JxeHay4dHoro Tosika (B19)

«Hayunblil ceMuHap» 1isl:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB U CIIOCOOOB
Hay4HOT'O [MO3HAHUS MUPA, PA3BUTHS
HCCIIEN0BATENLCKUX KaUYeCTB
CTYJICHTOB IOCPEICTBOM HX
BOBJICUEHMS B HCCIIEIOBATEIIHLCKHE
MIPOEKTHI 1O 00JIACTSAM HAYUYHBIX
ucciaenoBanui. 2./cnoap3oBanue
BOCIIUTATEILHOTO IIOTCHIIHANA
nuctuiuiuH "Mcropust Hayku u
unxenepun", "Kpurnueckoe
MBIIIJICHUE U OCHOBBI HAYYHOU
KOMMYyHUKaiuu", "Beienue B
crnenuaibHocTh", "HayuHo-
uccieaoBarenbekas padora',
"Hayunsiii ceMunap" nis:

- opMuUpoOBaHUs CIIOCOOHOCTH
OTJIEJSTh HACTOSIINE HAYYHbIE
HCCJICIOBAHUS OT JIKEHAYYHBIX
MTOCPEJICTBOM ITPOBEICHHS CO
CTYICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUpOBaHUS KPUTUUECKOTO
MBIIUICHHSI, YMEHHS paCCMAaTPUBATh
pa3IuYHbIC UCCIIECOBAHUS C
AKCIIEPTHOM MO3UIIMU TTOCPEICTBOM
00CYyXJI€HUS CO CTy€HTaMH
COBPEMEHHBIX UCCIIEAOBaHUM,
HUCTOPUYECKUX MPEITOCHIIIOK
MOSIBJICHUS T€X WU UHBIX OTKPBITUI
Y TEOPHH.

ITpodeccrnonanbHoe
BOCIITUTaHUEC

Co3nanue ycioBwii,
o0ecIeynBaronux,
(opMHUpOBaHNE HABBIKOB
KOMMYHHUKAIIH, KOMaHTHON
pabotsl 1 muaeperBa (B20)

1.Micnonp30BaHne BOCIUTATEIBHOTO
MOTEHIMAaJa JUCIIATUTHH
po¢eCCHOHATBHOTO MOAYIIS ISt
Pa3BUTHSI HABBIKOB KOMMYHHKAIIHH,
KOMaHTHOW pabOThI U JIU/IEPCTBA,
TBOPYECKOTO HH)KEHEPHOTO
MBILIEHHS], CTPEMJICHUS CIIe10BaTh
B PO eCCUOHAITBHOM JIEATETLHOCTH
HOpMaM MOBEJCHHUS,
o0ecreunBaroIMM HPaBCTBEHHBIN
XapaxkTep TPYJAOBOil e TENbHOCTH U
HECTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 IPUHATHIE
pelIeHHst Yepe3 TOrOTOBKY
IPYIIOBBIX KYpPCOBBIX padoT U
MPaKTUYECKHX 3a/IaHUH, pelIeHIe
KeHCOB, IPOXO’KJICHNE MPAKTHK U
noarotosky BKP.

2.Mcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIMAJA TUCIIATUTHH




npodeccCuoHaNTbHOTO MOAYJIS UIS: -
(dbopMHpOBaHUS IPOU3BOJCTBEHHOTO
KOJJIEKTUBHU3MA B X0/I€ COBMECTHOT'O
pelIeHns Kak MOJICbHBIX, TaK U
MPAKTUYECKHX 3ajay, a TAK)Ke MyTeM
MOJKPEIJICHUE PAIIMOHAIBHO-
TEXHOJIOTUYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IIPOCKTHOM
JESTEIIbHOCTH SMOIMOHATbHBIM

3¢ (HeKToM yCIenrHoro
B3aMMO/ICICTBHS, OLIYIIICHHEM POCTa
o6mieit apdexTuBHOCTH TTIPH
pacnpezieieHuu IPOEKTHBIX 3aja4 B
COOTBETCTBUU C CHIIBHBIMU
KOMIIETEHTHOCTHBIMU U
HMOIMOHAIBHBIMUA CBOWCTBAMH
YJIEHOB MPOEKTHOW I'PYIIIHI.

S. CTPYKTYPA U COJAEP)KAHUE YUYESHOM JUCIATLIUNHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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5 Cemecmp
1 OcHoBHas 3amada | 1-8 8/16/24 25 KH-8 3-TIK-3,
KBAHTOBOM MEXAHUKH. V-I1K-3,
YuceHHble II0IX0IbI B-TIK-3,
3-TIK-7,
V-TIK-7,
B-TIK-7
2 YucneHHbIE meTonsl | 9-16 | 8/16/24 25 KHU-16 3-T1K-3,
pacuera KBaHTOBBIX V-TIK-3,
CHUCTEM B-TIK-3,
3-TIK-7,
V-TIK-7,
B-TIK-7
Hmoeo 3a 5 Cemecmp 16/32/32 50
KoHTpoJibHbIE 50 3 3-TIK-3,
MeponpusiTUst 3a 5 V-IIK-3,
CemecTtp B-TIK-3,
3-TIK-7,
V-TIK-7,




| B-TIK-7 |

* — COKpalIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MakCHUMalIbHBIX 0ayUIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W

(wm) sK3aMeH

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILET0 KOHTPOJISI U aTTECTAIlK Pa3/IeIioB:

Oo6o3nauenne | [losiHoe HauMeHOBaHME
KN KonTposb 1o uroram
3 3ayer
KAJIEHIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
5 Cemecmp 16 32 32
1-8 OcHOBHAaf 32/1a4a KBAHTOBOH MeXaHUKH. UnciIeHHbIe 8 16 24
MOIXO0/IbI
1-2 @opmasinzanus KBAHTOBOI MeXaHMKH B MAaTPU4YHOM BuJe | Bcero ayiuTopHBIX 4acoB
3amaua lltypma-JInyBuiiis - 3aaua Ha COOCTBEHHBIE 2 \ 4 \ 6
3HaueHusi. OCHOBHbIC HHBAPUAHTHI MaTPUILIbI, Ownnaita
npeoOpaszosanmus. [Ipobiema 0OpaTHOM MaTPUIIEL. 0 [0 [0
3 JuckperHoe @ypbe-npeodpazoBanue B puszuke Bcero aynutopHbIX yacoB
KBanroBanue umnynsca. [Ipumepsr. O6patHoe npoctpanctso | 1 | 2 | 3
B (hm3mueckux cucremax. beictpoe @yphe-npeodpasoBaHue. Owunaiin
0 I [0
4 YpaBHeHus MaTeMaTH4eCKOH GU3UKH Bcero ayuTopHBIX 4acoB
VYpaBHeHMs] MaTeMaTH4YEeCKON (DPU3UKHU SIUIUIITUYECKOTO, 1 ‘ 2 ‘ 3
napaboInYecKoro u runepooandeckoro Tuna. Mcemnonb3oBanue | OunaitH
CHEKTPAJILHOM 3a1aul, panoB Oypbe. 0 |0 |0
5 CopTupoBKa, NOUCK Bcero aynutopHbIX yacoB
CriocoObI OBICTPON COPTUPOBKH. 1 |2 |3
Ownnaitn
0 I [0
6 CayuaiiHble pacnpeejieHus. Bcero aynutopHbIX 4acoB
BeposiTHOCTB B KBaHTOBOM (pu3uKe. MeTo/ bl MOTy4eHus 1 | 2 | 3
HEKOTOPBIX PACIPEACICHUN CIIy4aiiHOW BEJIMYNHBI Omutaiin
0 I [0
7-8 OnnoyacTuyHasa 3aaa4da Bcero aynutopHbIx 4acoB
CnekTpasnbHbIe 3a/1a41 B KBAHTOBOM MexaHuke. OqHOMEpHbIE | 2 ’ 4 ’ 6
MOTEHIMATbHBIE IMBL. 3a7la4a YCTOWYUBOCTH. Y 3€JIbHBII Onaiin
6asuc. Beibop yno6Horo 6asuca. ImmynscHOe 0 0 0
npenacrapieHre. OTIMYUE TUCKPETHOTO CIIEKTpa OT
HEMPEPBIBHOTO
9-16 YmnciaeHHBbIE METObI PACYeTa KBAHTOBBIX CHCTEM 8 16 24
9-10 YucjieHHbIE METOAbI PACYeTa KBAHTOBBIX CHCTEM Bcero aynutopHbIX yacoB
Meron TouHoi nuaronanu3anuu (MT/L). Jlnaronanu3anus 2 ’ 4 ’ 6
Xaycxonaepa Meroa Jlannorma. CriocoObl pacueTa Owntaiig
MaTPUYHBIX JJIEMEHTOB, SKOHOMHOH 3aMUCH Pa3peKEHHBIX 0 ] 0 ] 0




MaTpull, IEPEMHOKEHHs MATPULL, pacyeTa KBAaHTOBBIX
cpenHuX. BBIpOXKIEHHOE COCTOSHUE U PACcdeT CPEIHUX B HEM.
Pacuer ¢ momompro MT/] HM3mMX BO30YXKICHHBIX COCTOSIHUH,
YKCJICHHBI CIIEKTPAJIbHBII aHAJIU3.

11-12

Onepauuy HajJ JUCKPETHBIM 0a3UcOM

HNuBapuantsl. Mojenb cuiibHOM CBsI3U. IMITyIbCHOE
npeoOpa3oBaHue U CHEKTP CHIILHOU CBsI3U 0€3
B3aUMOJIeHCTBUSL. PeasibHble ccTEeMBI 17151 YUCIIEHHOTO
ananu3a. OJJHOMEpHBIE IIETIOUKH. J[ByMepHbIE KIacTephl.
3arnoJyiHeHHe 30H JUIsl KOHEUHBIX KJIacTepoB. MeTo bl
MOHMKEHHUS TUIIH0EPTOBA MPOCTPAHCTBA 33 CUET COXPAHECHUS
qucia YacTul, MpoeKUuil criuHa, Tpancuauuil. ['pannyunble
ycioBus. Biusnue kanuOpoBo4HO (pa3pl HA aHTUCUMMETPHIO
B OJTHOMEpHOM ciydae. [IpoGiema 3HaKa nepeckoKoBOro
qJIeHA.

Bcero ayuTopHbIX 4acoB

2

| 4

| 6

Ownnaiig

0

0

0

13-16

MHoro4yacTu4Hasi KBAHTOBAasl 3a1a4a

BropuuHoe kBaHTOBaHUE, ONIEPATOPHI POKICHUS,
YHUYTOXKEHUsI. DepMU-CTATUCTHKA U AHTUKOMMYTAIIHS.
Y3enbHBIC MOJICTH B PU3UKE KOHIACHCHPOBAHHOT'O COCTOSTHUSI.
Mopenp Xab6apma. Moaenb boze-Xa66apaa. O6001ieHHbIC
Mojienn Xab6apaa. B3anMocBs3b y3eIbHBIX MOZETICH U NX
npenenabHbie ciaydand. CBs3b Mojenu Xadbapaa u
anTudeppomMarautTHoi Mojenu [ eitzendepra (t-J Mmoaens).
CootHomienue mexay ‘hard-core’ boze-Xab6apa Mmozaensio u
Moenbio ['eiizenbepra. bo3e-crarucTuka u COOTHOIICHHUS
kommyTanmu. basuc st 603e-cucremsl. Hemonubie 603e-
MO/IETIN.

Bcero AYJUTOPHBIX YaCOB

4 IE | 12
Ownnaitg
0 0 0

CokpallieHHbIe HAUMEHOBAHUST OHJIAMH OTIINMN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DNEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuainsl

IIp3 IIpezeHTanuun

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTEepaKTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xanue
5 Cemecmp
1-8 JlabopaTopHbie padoThl

BrimonHst0TCS creayromne padoThl:

1. CoptrpoBka u nmouck. beictpas copTupoBka.
2. Cnyyaiinble pacnpenesneHus. Metoa o0paTHoi GyHKIMH.

3. CnexTpanbHble 337jaui B KBAHTOBOM MeXaHUKE. Y POBHH dHEPTUU OJTHOMEPHOM

KBAHTOBOW SIMBI.




9-16 JlaGopaTopHbie padoThI
BemonHsrores ciepyromme padoThL:

4. MeTtoa TOYHOW MaroHajau3alyu, METOJIbl Xaycxosjaepa u Jlanioma

5. Onepanuu HajJ TUCKPETHBIM 0a3UCOM, BTOPUYHOE KBAaHTOBaHHE, paboTa ¢
pa3peKeHHBIMUA MaTpUIIAMU

6. Pacuét maTpuus! oneparopa ['aMuinbpToHa JUIsl y3€1bHON MOJIENH

TEMbI CEMMHAPOB
Hepnesan | Tembl 3ansiTuii / Conepxxanue
5 Cemecmp
1-2 3HakoMcTBO co cpenoii MatLab
Omnepatopsl, paboTa ¢ MaTpUIlaMH, HJIEMEHTapHbIE ONepaluu
3-4 CopTupoOBKa M OUCK
Br160p 0azuca. [lpuMepsl onTUMaIbHBIX COPTHPOBOK. [I0MCK B OTCOPTHPOBAHHOM MacCHBE.
5-6 BeckoHeuHasi MOTeHI[HATbHAS IMA
Pacuer criekTpa 1 BoTHOBBIX (yHKIMH. CpaBHEHHE C TOYHBIM OTBETOM.
7-8 KoneuHnasi noTeHnuaJbHas iMa
JIMCKpEeTHBIN U HENPEPBIBHBIN CIEKTp. PacueT KoppessaTopos
9-10 IloTeHnManbHasA iMa B UMIIYJIbCHOM IIPeCTABJICHUH

CpaBHCHI/IC C KOOPpAWMHATHBIM IIPCACTABICHUCM.

11-12 | MHOro4acTH4YHBbIN 0a3uc
IToctpoenue 6a3ucHbIX GyHKIMHI 1 ObicTpbIl ouck. Ctatuctuka @epmu u bose.

13-14 | CBoGoaHbIe YacTHIIBI HA pPelleTKe
VY3enpHas mojgenb. [locTpoeHne raMuiIbTOHOBOM MaTpuIlbl. PacueT KBaHTOBBIX CPETHUX.

15-16 | Moaeab bo3e-Xao6apaa
Pacuer koppensiTopoB. 3aBUCUMOCTh PE3yIbTAaTOB OT MapaMeTpa B3aUMOJICHCTBUSI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

ITpy ocBOEHMM HAHHOM NHCLUUIUIMHBI OCHOBHYIO POJIb MIPAIOT ayAUTOPHBIE 3aHATHS B BHJE
JIEKIMH ¥ CEeMHUHApPOB, a TAK)XKE CaMOCTOsITeIbHAs paboTa CTYI€HTOB, 3aKJIIOYAIOIIASCS B BBHIIIOJIHEHUN
JIOMAIIIHET0 33/1aHusl, U3y4eHUHU IpoiiieHHoro Matepuana. J[ist Toro yToObl MoKa3aTb COBPEMEHHOE
COCTOSIHUE  BBIUMCIUTENIBHBIX METOJOB B KBAHTOBOW (M3HMKE, TMPEAYCMOTPEHO IHUPOKOE
HCIOJIb30BAaHUE COBPEMEHHBIX HAyYHbIX paOOT W myOnukamuil mo naHHoW Tem. Pekomennyercs
MIOCEIEHUE CTY/IEHTaMU Hay4YHBIX CEMHHApPOB U KOH(MEpeHIM, B TOM uucie, npoBoauMbix B HUAY
MU®U, a Takke B IPYrUX MOCKOBCKMX YHUBEPCUTETAX U NHCTUTYTaX.

Ha npaxThueckux 3aHATUSX CTYAEHTHI ocBaumBaloT cpexay MatLab, s3pik Fortran, mmpoko
UCMOJB3YIOT KOMIBIOTEPHBIE TEXHOJOIMH, MPAKTUYECKH PACCUUTHIBAIOT peajbHbIE (U3UUECKUE
cucrteMbl. [Ipu oOCYXIeHUM TEM JIEKIIMOHHBIX 3aHATHH MCIIONB3YIOTCA NMPE3ECHTALUHU, O0CYXICHHS
MOCTEeIHUX Hay4yHbIX paboOT, HOBBIE MOJEIW B (U3UKE KOHIACHCUPOBAHHOTO COCTOSIHHUS.
Paccka3piBatoTcsi HaBBIKM pabOTHl ¢ HAaydyHOW JuTepaTypoll, ¢ 0Oa3oif manubix Physical Review,
Elseiver u np. OOs3aTeNbHBIMU SIBISIOTCS CaMOCTOSITENIbHAs paboTa CTYIEHTOB, BBINOJHEHUE
MHIUBUAYAJIbHBIX 3a/laHul, paboTa C TUTepaTypoi.

7. ®OHJI OHEHOYHbBIX CPEJACTB




@DOHJ OLIEHOYHBIX CPEACTB MO AUCLUUILUIMHE 00ECIIeUNBAaET MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yabTaToB O0y4YeHHUs (KOMIIETCHIMA W UX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IpeCTaBJIeHa B CleAyIOIeH Tabnuie:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPHUsITHE
(KII 1)
I1K-3 3-11K-3 3, K1-8, K1-16
VY-1IK-3 3, K-8, K1-16
B-I1K-3 3, K1-8, K1-16
[K-7 3-TIK-7 3, K-8, K1-16
V-TIK-7 3, K-8, K1-16
B-I1K-7 3, K-8, K1-16

HIkaabl oeHKU 00pa30BaTeIbLHBIX JOCTUKEHH I

[lIxana xKaxa0ro KOHTPOJIHLHOTO MEPONPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJIbHOI'0 0ajija BKJIIOUHMTEILHO. MITorosas arrecramus 1o JUCIUININHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

HTorosas orieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJIbHOM 1IKaJe ECTS y4eOHOM TUCIUILIMHEI

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
NpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOIHO €ro nu3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCSA CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio II0 CYLIECTBY U3J1araer ero, He JA0IycKas
70-74 CYLIECTBEHHbBIX HETOUHOCTEN B OTBETE HA
BOIPOC.

65-69 O1LieHKa «y/IOBJIETBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y008IIEeMBOPUMETLHOY E HEJI0CTATOYHO TPABUIIbHBIE (HOPMYITUPOBKH,
HapylIeHUs JJOTUYECKOH
IOCJIICAOBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

O1eHKa «HEYJOBIETBOPUTEILHO
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HEC 3HACT
2— E 3HAYUTEIBbHON 9aCcTU MPOrPaMMHOTO
«Hey0081emBoOPUMETbHOY MaTepHaa, JOIlyCKaeT CyIleCTBEHHbIE
omn6Oku. Kak mpasuio, oreHka
«HEYIOBJIETBOPUTEIBHO» CTABUTCS

Hwuxe 60




CTYJICHTaM, KOTOPbIE HE MOTYT IPOJIOJKUTh
o0ydeHme 0e3 TOMOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIICH TUCITUILTHHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILIMHBI

OCHOBHAA JIMTEPATYPA:

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

2. 53 K31 KBaHTOBBIE CHIIBHOKOPPEIUPOBAHHBIE CUCTEMBI: COBPEMEHHBIE UHCIICHHBIE METOIBI :
yuebHoe nocobue st By3oB, Kpacasun A.B., Kamrypuukos B.A., Mocksa: MUDU, 2007

3. D1 K31 KBaHTOBBIE CHIIBHOKOPPEIUPOBAHHBIE CUCTEMbI: COBPEMEHHbBIE YHCIICHHBIE METO/IBI :
yuebHoe nocobue st By3oB, Kpacasun A.B., Kamrypuukos B.A., Mocksa: MUDU, 2007

4. OU b 30 Yncnennsie MeTo 1wl : yaeOHOE Tocooue, Kobenpkos I'. M., baxsaios H. C. , XXuakos H.
I1., Mocksa: Jlabopatopwus 3nanui, 2020

5. OU b 30 Yucnennsle MeTo b : yuebHOE iocobue, Kobenskos I'. M., baxsanos H. C. , XKunkos H.
I1., Mocksa: Jlaboparopwus 3Hanui, 2015

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 53 K31 BeluncaurenbHble METO/IbI B KBAHTOBOM (prsuke : yueO. mocobue /i By3oB, KpacaBun
A.B., Kamypaukos B.A., Mocksa: MU®U, 2005

2. 530 JI22 Teoperuueckas ¢usuka T.3 KBantoBas mexanuka. HepensituBucrckas teopus, Jlangay
JL.I., Mocksa: ®usmariur, 2024

3. 53 JI22 Teoperuueckas ¢puzuka T.5 Cratuctudeckas ¢puszuka. U.1, Jlannay JI. 1., Mocksa:
®dusmatiaut, 2005

4. 512 1134 Texnonorus paspexeHHslx marpul : , [Tuccaneuxu C., M.: Mup, 1988
5.539.2 A98 ®usuka tBepaoro tena T.1 , Amkpodt H. , M.: Mup, 1979
6. 539.2 A98 duszuka tBepaoro tena T.2 , Amkpodt H. , M.: Mup, 1979

7. 519 B30 Yucnennsie MeTobI : yueOHOe mocodue ams By3oB, Kuakos H.I1., Kobenskos .M.,
baxsanos H.C., Mocksa: bunom. JlaGoparopus 3nanuit, 2015

[TPOI'PAMMHOE OBECITEUEHHUE:
1. Freemat (http://freemat.sourceforge.net)

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




LMS 1 UHTEPHET-PECVYPCEHI:

1. caiit kadeapsr Noe70 HUSY MU®U (http://kaf70.mephi.ru/)

2. caift Amepukanckoro ¢uzndeckoro obmectsa (http://www.aps.org)
3. caiit u3narennsctBa Elsevier ()

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHMYECKOE OBECIEYEHHME YUEBHOW
JUCLHMUIIINHBI

CHeHI/IaHLHOC MaTCPpHUAJIbHO-TCXHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIAA CTYAEHTOB

[Ipu wu3ydenun Kypca HEOOXOJUMO TBEPAO YCBOUTh COBPEMEHHBIC YHCICHHBIE METOIbI
pacyera KBaHTOBBIX CHCTEM — METOJI TOYHOM JuaroHajau3anuu ['aMHUIbTOHOBOM MaTpULIbl, KBAHTOBBIN
n kiaccuueckuit meroael Monte-Kapno. [Insi gocTuKeHus STOro CTYIEHT JOJDKEH YMETh
dbopMynupoBaTh MOJENBHBII TaMUJIBTOHHAH M €ro NpPEJACTaBICHHWE B BHJE MAaTPULIBI MU
CTOXAaCTHYECKOW CXEMBbI, BJIAJETh COBPEMEHHBIM MAaTEMAaTHUYECKHMM W (U3NYECKUM ammapaToM B
obmacTu (HU3UKH KOHIECHCUPOBAHHOT'O COCTOSHUS , OBITH B COCTOSIHUU TPOJEMOHCTPUPOBATH TOYHBIH
YHUCJICHHBIM pPacyeT CHIIbHOB3aUMOJICHCTBYIONIEH KBAHTOBOH CHCTEMBI C PAacYeTOM (U3NIECKUX
XxapakTepucTHK. i ocBoeHUsl MarepHaia Kypca HeoOXOIUMO UMETh Ipe/IBapUTENbHbIE 3HAHUS IO
JTUHEWHOM anredpe, anredpe onepaTopoB, MO CTATUCTUYECKON (PU3MKE, TEPMOJIMHAMHUKE U KBAHTOBOM
MexaHuke. HeoOXxoauMo H3y4yuTh MaTeMaTHYeCKUM ammapaT BTOPUYHOTO KBAaHTOBAHHS, CXEMBI
noctpoeHust ['aMUIIBTOHOBON MATpUIIBI ISl Pa3MTUYHOTO THIA KBAHTOBBIX CTaTUCTHK. Heobxommumo
yMeTh W3 JaHHBIX YHUCJIEHHOTO pacyera MoiydaTh (U3NYECKHUE XapaKTEPUCTUKH CUCTeMBbl. [lpu
pacuere MeTofaMu MoHTe-Kapio 3HaTh KOPPEKTHBIN criocol pacyera TepMOJIUHAMUYECKUX CPEAHUX.
3HaTh NPUHLMUI JIETAIBHOTO OanaHca U yMETh MCIOJIb30BaTh €ro MPU MOCTPOCHUM 3ProJUYECKON
YyuCcleHHOM cxembl pacuera. Crenyer ymeTb OLEHMBAThb IOTPEIIHOCT W IPOBOAMTH
ABTOKOPPEISALIMOHHBIN aHanu3. MIMeTh mpencTtaBieHWEe O KBAaHTOBBIX Meronax Monte-Kapno m ux
KJIacCU(PUKALIHIO.

Ha mnpakTuueckux 3aHATUSX CTYACHTHI OcBaumBalT cpexy MatLab, s3pik Fortran, mumpoxo
UCIONIB3YIOT KOMITBPIOTEPHBIE TEXHOJOTHH, MPAKTUYECKH PACCUUTHIBAIOT pealbHble (U3HUECKUe
cucrembl. [Ipu oOCyXIEHUM TEM JIEKLIMOHHBIX 3aHATHH MCIIONB3YIOTCSA TNPE3ECHTALUHU, O00CYKICHUS
MOCJTIeTHUX HAy4yHBIX pabOT, HOBbIE MOJAEIM B (PU3MKE KOHAECHCHUPOBAHHOTO COCTOSHUSA. JlaroTcs
HaBbIKM paboOThl ¢ Hay4yHOM JuTepaTypodd, ¢ Oa3zoii nanHbix Physical Review, Elseiver u ap.
OO0s13aTENIbHBIMU  SIBJISIFOTCSL  CAMOCTOSITENIbHAST padoTa CTYJEHTOB, BBIMOJIHEHHWE HWHAMBHIYaTbHBIX
3a/1aHuii, paboTa ¢ TUTepaTypoi.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

HCO6XOI[I/IMO AaTb CTYACHTaM BO3MOXHOCTb YCBOWUTHL COBPCMCHHBLIC YHCJICHHBIC MCTOIbI
pacucTa KOHCYHBIX KBAHTOBBIX CHUCTCM — MCTOL TOYHOM AuaroHaiau3anuu I aMuIbTOHOBOM MaTpulbl,



KBAaHTOBBIM M KjaccH4eckuid Metoasl MonTe-Kapmno. st TOCTHKEHUS 3TOTO CIIEyeT pacckazaTtbh 00
OCHOBHBIX MOJIENISIX CHJIbHOKOPPEIHPOBAHHBIX CHCTEM ISl PA3IUYHBIX KBAHTOBBIX CTAaTUCTHUK —
Mozenn Xabbapa, boze-Xab0apn, cMHOBBIE MOJENH W pa3iauuHblie ux Momudukanuu. Cremyer
chopMyIUpPOBaTh MPEACTABICHUE O MOJCILHOM T'aMUJIBTOHHAHE W TOKAa3aTh €ro IMPEJICTaBICHHUE B
Bujie MaTpuilpl. Clenyer 1Jisi OCBOGHHUS MaTepuaia Kypca BCIOMHHUTh 0a30BbIe 3HAHUS CTYACHTOB IO
JTUHEHON anreOpe, anredpe oneparopoB, MO CTATUCTUYECKON (PU3HKE, TEPMOAMHAMHUKE U KBAHTOBOM
Mexanuke. [[ns ocBoeHHMs MeTola TOYHOW JMAroHaIU3alld HEOOXOAMMO HAy4YUTh (QopMallu3My
MaTEeMaTHUYeCKOro ammapaTa BTOPUYHOrO KBaHTOBaHUS. BaxkHo pacckazaTh o 0asuce wyucel
3alOJIHeHUS, O TMPEACTAaBICHUU (PU3NYECKUX OIepaTtopoB B 3ToMm Oasuce. Heobxomumo Hayduthb
cXxemMaM TMOCTpoeHUs [ aMUIbTOHOBOW MAaTpHIbl Il Pa3JIUYHOrO THUMA KBAHTOBBIX CTATHUCTUK.
HeoOxomuMo Hay4ynTh, Kak yMeTh M3 JaHHBIX YHCICHHOTO pacueTa MoJydaTh (U3HYECKHe
xapakTepucTuku cucreMbl. [lpu oOcyxnenun meronoB Monrte-Kapiao paccka3zaTh  KOppPEKTHBIM
crocod pacdera TEpMOJMHAMUYECKUX cpeaHux. HeobxomuMo moapoOHO paccka3arh MPUHIUIT
JeTalbHOrO OallaHca U Mmokas3aTh. Kak ero ucrosib30Bath MpHU MOCTPOSHUU SProJAUYECKON YMCIEHHON
cxembl pacuera. HayuunTp KOpPpPEKTHOM OLEHKE MOrPEelIHOCTH pacuyera MW [pUHLMIAM
aBTOKOPPESILMOHHOTO aHayiu3a. [[aTe mpencraBieHHe O KBaHTOBBIX MeTonax Mourte-Kapio u ux
KJIaCCU(PUKAITHIO
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