MuHHCTEpCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
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 (YACTE 2)
Hamnpasnenue noaroroBku [1] 03.03.01 Ilpuknanabie MaTeMaTHka U GU3NKa
(cerManbHOCTD)
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AHHOTANIUA

Kpr 3HAKOMUT CTYACHTOB C COBPCMCHHBIMHU UYHUCJICHHBIMU MCTOJaMH IHPHUMCHUTCIIBHO K
3amayaM (DU3MKK KOHJIEHCUpOBaHHOTO coctosiHus. Jlatorcs: KsantoBas mogmens [eiizenOepra,
KBaHTOBass CTaTUCTHUKA HeB3aHMOI[eI>'ICTBYIOIJ_II/IX CHUCTEM, MCTOABI MOHTG-KapJIO JJIA (1)I/I3I/I‘-ICCKI/IX
CHCTEM.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Hayuuth paccUuTHIBAThH peasibHbIe buznueckue
B3aMMOJICHCTBYIOIINX KBAHTOBBIX CHCTEM B Cllydae, KOrJa OTCYTCTBYIOT HapaMeTpbl MajoCTU H

XapaKTCPHUCTUKHU CJIOXKHBIX

HEBO3MOKHBI aHAJIUTHYCCKHUE ITOAXOObI.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

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

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcaabHble H(HIK) 00menpodeccHoHaIbHbIE KOMITETEHIIUHN

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

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUMHU C 3ajjadyaMM M oObekTamu (0OjacTsaMu
3HaHU) TpoeCcCHOHATBLHOMN 1eATEIbHOCTH:

3agaua
npodeccuoHaIbLHOM
aesteabHoctu (3I11)

O0BeKT nIM 00J1aCTh
3HAHUA

Kon n nHaumenoBanue
npo¢eccuoHAIBLHOM
KOMIIeTEeHIUH;
OcHoBaHue
(mpodeccuoHAIbHBIH
cranaapr-IIC, anaan3
OnbITA)

HAaY4YHO-MCCIEN0BATEIbCKUAMN

Kon n
HAHUMEHOBaHUe
HHANKATOpa
AOCTHKEHUSI
npogdeccuoHaIbLHOU
KOMIIeTeHI[UH

[IpoBeaeHne HayyHBIX
1 aHAJIMTUYECKHUX
HCCIIEIOBAHUM T10
OTJIEJIbHBIM pa3jienam
(aTamam, 3agaHUSIM)
TeMBbI (ITPOEKTa) B
paMKax MnpeaMeTHOM
o0acTu 1Mo npoQuIIo
crenuaInu3alm B
COOTBETCTBHH C
YTBEPKIEHHBIMU
IUTaHAMHU U
METOANKAMHU

JleaTenbHOCTh 10
pa3zpaboTke
MaTepHasoB,
MOKPBITUH, TPUOOPOB.

[1K-14.2 [1] - Criocoben
NPOBOJIUTH HAYYHBIC
UCCIIEeI0BaHHS B 00J1aCTH
buzuku
KOHJICHCUPOBAHHOT'O
COCTOSIHHS BEIIIECTBA C
LENBI0 Pa3paboTKH
MOJYTPOBOTHHUKOBBIX,
CBEPXITPOBOJHUKOBBIX,
TOHKOIIJICHOYHBIX H
HAHOCTPYKTYPUPOBAaHHBIX
MaTepuaoB,
CBEPXITPOBOISIITHX

3-T11K-14.2[1] - 3HaTh
OCHOBHBIE
COBPEMEHHBIE
JTOCTUXKEHUS PU3UKU
TBEPAOrO TeNla U
BO3MOXKHOCTH
COBPEMEHHOM
AKCIEPUMEHTAIBHOMN
TEXHHUKHU; OCHOBBI
(hU3UIECKOI ONTHUKH,
TEOPHUIO
uHTEpepeHIuH,
I(ppaKLUU, OCHOBBI




HUCCIIENOBaHUN.
y4acTHe B IPOBEJICHUN
HaOJIIOeHUl U
U3MEPEHHU,
BBIIIOJTHEHU U
AKCIEPUMEHTA U
00paboTKe JaHHBIX C
HCII0JIb30BaHUEM
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHI; yJyacTHe B
MPOBEACHUU
TEOPETHYECCKUX
HCCIICIOBAHUIA,
MTOCTPOCHUH
(bu3HYECKHUX,
MaTeMaTUYECKUX U
KOMITHIOTEPHBIX
MojieJIel U3y4aeMbIX
MPOLECCOB U SIBJICHHUI,
B IIPOBEACHUU
AHAIMTUYCCKHX
HUCCJIENOBaHUI B
MpeAMETHOM o0acTu
o poduITto
CIICIUAJIN3aI1H;
y4acTHE B CO3JIaHUU
HOBBIX METOJIOB U
TEXHUYECKUX CPE/ICTB
HCCIICIOBAHUM U
HOBBIX pa3padOTOK,
y4acTHe BO BHEAPECHUU
pe3yabTaTOB
HCCIICIOBAHUMN U
pa3paboToK.

YCTPOMCTB U
ONTO3JIEKTPOHHBIX
puOOpOB; B 001aCTH
OIITHUYCCKOTO
MPUOOPOCTPOCHUS,
ONTHUYECKUX MATEPHUAJIOB
M TEXHOJIOTHIi; B 00J1aCTH
Ja3epHOl (PU3KKH C
IIEIBI0 CO3IaHMST HOBBIX
ATAJIOHOB, METOIUK
BEJICHUS U3MEPEHUI U
CPENCTB U3MEPEHUN € UX
nocjaeayronen
aTTecTalluel U BBOJOM B
peecTp CpeacTB
W3MEPEHUM T HYK]T
HAaHOMETPOJIOTHH

Ocnosanue:
[TpodeccrnonanbHbIM
cranaaprt: 25.049

KOHCTPYKTOPCKO-TEXHOJIOTHYECKU I

aTOMHOM U
MOJIEKYJIIPHOM
CIIEKTPOCKOIINH;
CIIOCOOBI M METOJIBI
CO3JIaHMsI HOBBIX
3TaJIOHOB.;
V-I1K-14.2[1] -
YMETh OCTPOUTH
MaTEeMaTHYECKYIO
MOJIETb SIBJICHMUSI,
paccuuTaTh cXemy
9KCIIEPUMEHTA,
IIPOBECTH OLIEHKU
[1apaMeTpoB
MaTepHualoB, BEIOpaTh
HE00X0IMMBbIE
MaTepHualbl U
METOAMKH IS
peLeHus
KOHKPETHBIX 3a/1a4 C
YYeTOM JajbHENIIEero
MIPUMEHEHUS B cpepe
Hay4HO-
UCCIIEIOBATENbCKUX U
OIIBITHO-
KOHCTPYKTOPCKHX
pabot B oOacTu
¢buzuku
KOHJICHCUPOBaHHOTO
COCTOSIHUS BEIIECTBA
U CPEICTB
WU3MEPEHHIL.
B-TIK-14.2[1] -
BJIa/IETh OCHOBAMU
CIEKTPOCKOIINU
aTOMOB U MOJIEKYI,
METOAMKAMU BEACHUS
U3MEPEHUH U CPEICTB
U3MEPEHUI;
MeTOoJaMHU
MOJTyYeHHs], aHaIU3a
Y ONTUCAHUS
napaMeTpoB U
XapaKTePUCTHK
IIPOLIECCOB B
AKCIIEPUMEHTAJIbHBIX
yCTaHOBKaX (hU3UKU
TBEPJAOro Tela u
Ja3epHON (PUBHKH.

y4yacTue B pazpaboTke
HOBBIX &JITOPUTMOB U

MOACIN, METOJbI U

ITK-7 [1] - CriocobeH k
pa3paboTKe MPHUKIATHOTO

3-I1K-7[1] - 3Hate
TEKYIIIee MOJIOKCHUE




KOMIBIOTEPHBIX
porpamm JJist
Hay4YHO-
HCCICI0BATCILCKUX U
MPUKJIaAHBIX LIEJIeH

dbyHIaMEHTANBHBIX U
MIPUKIIATHBIX
HUCCJIEIOBAHUN U
pa3paboTok B 00y1acTu
CYNEPKOMITBIOTEPHOTO
MOJICTTUPOBAHUS
WH)XEHEPHO-
buznuecKux
MIPOIIECCOB B HAYKE,
TEXHHUKE, TEXHOJIOTHSIX,
a Takxke B chepax
HayKOEMKOTO
MIPOU3BOJICTBA

IPOrPaMMHOTO
obecrieyeHust st
[POBEICHUS HAYYHBIX
HCCIIeIOBaHUM

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 06.001, 29.004

SKCIEPTHO-aHATIMTUYECKUI

COBPEMEHHBIX
HAYYHBIX
JOCTHXKCHMH,
COBpEMEHHBIC
METO/BI ¥ aJITOPUTMBI
JUTsI pa3paboTKu U
ajanTamnun
MIPUKJIATHOTO
IPOTPaAaMMHOTO
obecrniedeHus Jyis
MIPOBE/ICHUST HAYYHBIX
HUCCIICIOBAHUI. ;
V-TIK-7[1] - YmeTh
MIPUMECHSTh
COBpPEMEHHBIC
METO/JIbI U AJITOPUTMBI
TSl pa3paboTKH
HayKOEMKOTO
IPOrPaMMHOTO
obecrnieueHus. ;
B-TIK-7[1] - Bragets
HaBBIKaMU
pa3paboTKu 1
aJIanTanuu
MIPUKIIATHOTO
MIPOrPaMMHOTO
oOecrieYeHust st
MIPOBEJICHUS HAYIHBIX
HCCIICIOBAHUM.

y4acTue B MPOBEJACHUU
TEOPETHYECKUX
HCCIIEAOBaHUIM,
MMOCTPOCHUH
bu3nuecKux,
MaTeMaTUYeCKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3y4aeMbIX
MPOLIECCOB U SIBJICHU,
B MIPOBEIACHUU
AHATUTUYECKUX
HCCIIEIOBAHUH B
obmactu
CYNEPKOMITHIOTEPHOTO
MOJEJIUPOBAHUS
WH)XEHEPHO-
buznuecKux
MIPOLIECCOB

MOJI€IN, METOJIbI U
cpexncTsa
(byHIaMeHTAIbHBIX U
TIPUKJIATHBIX
HCCIIEIOBAHUM U
pa3paboTok B 00JIaCTH
CYHNEPKOMIBIOTEPHOTO
MO/JICITUPOBAHUS
WH)XEHEPHO-
(buznIecKux
MIPOIIECCOB B HAyKe,
TEXHHUKE, TEXHOJIOTHUSX,
a TaKkke B chepax
HAYKOEMKOTO
MIPOU3BOJICTBA

ITK-10 [1] - Ciocoben k
AQHAJIUTUYECKON U
KOJIMYECTBEHHON OLICHKE
IIPOLIECCOB B IPUPOJIE,
TEXHUKE U OOIECTBE U K
BbIOOPY Ha UX OCHOBE
IIyTEH peleHus
TEOPETUYECKUX U
IPAaKTUYECKUX MPOoOIIeM
MPUPOJIHOTO,
JKOJIOTUYECKOTO,
TEXHHUKO-
TE€XHOJIOTHYECKOT 0
Xapakrepa

OcHosanue:
[TpodeccnonanbHbIM
cranaapt: 26.003, 40.008,
40.011

3-T11K-10[1] - 3Hats
OCHOBHBIC METOJMKH,
eNT U 3a/1a91
MOCTPOCHHS
AHAIUTHYECKHUX U
KOJINYECTBEHHBIX
MoJIeJIelt POLIECCOB B
NpUPOJIC, TEXHUKE U
OOIIECTBE. ;
V-IIK-10[1] - YmeTb
CTPOUTH
AHAJIUTHYECKHE U
KOJINYECTBEHHBIC
MO/IENTN TIPOIIECCOB B
NpUpOJie, TEXHUKE U
oO1iecTse u
BBIOMpPATh HA UX
OCHOBE ITyTen
peteHus
TEOPETHUECKHUX U
NPaKTHYECKHX
mpoOemM




MIPUPOJTHOTO,
9KOJIOTHYECKOTO,
TEXHUKO-
TEXHOJOTHYECKOI0
XapakTepa. ;
B-TIK-10[1] -
Bnaners HaBBIKAMU
MOCTPOCHUS
AHATUTUYECKUX U
KOJIMYE€CTBCHHBIX
MOJICJICH MPOIIECCOB B
MPHUPOJIC, TEXHUKE U
oOmiecTBe U BBIOOpA
Ha UX OCHOBE MyTei
perieHus
TEOPETUICCKHUX U
MPaAKTHYECKUX
poosieM
MIPUPOJTHOTO,
9KOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTHYECKOI0
XapakTepa

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATLIAHBI

Hanpasnenus/uenu 3amaun BocnuTaHus (KON) BocnurarenpHblil moTeHIMAaN
BOCTTUTAHHS JUCITUTUTAH
[IpodeccuonanpHoOE Co3znanue ycioBHi, Ucnons3zoBanue
BOCIIUTaHUE o0ecrneunBarImux, GOpMUPOBAHUE BOCIHUTATEIHHOTO MOTEHIINANA
OTBETCTBEHHOCTH 32 JTUCIIMTUTHH PO ECCHOHATHHOTO
npodeccroHanbHbIN BEIOOD, Moy Uit popMHUpOBaHUS Y
poeCCHOHATTEHOE Pa3BUTHE H CTYZICHTOB OTBETCTBEHHOCTH 3a
npodeccruonansuele pemenus (B18) cBoe npodeccruoHalIbHOE
pa3BUTHE TIOCPEICTBOM BBHIOOpA
CTyJEHTaMH UHIUBUIYaTbHBIX
00pa3oBaTeNbHBIX TPAEKTOPHIA,
OpTraHHU3aIi CUCTEMBbI OOIIIEHUS
MEXTy BCEMH YIaCTHUKAMH
00pa3oBaTeNbHOTO MpoIecca, B
TOM YHCJIE€ C HCIIOJIb30BaHHEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIA.
[TpodeccuonansHoe Co3nanue ycioBHid, 1.Mcnons3oBanue
BOCIIHTaHHE obecrieunBarOMuX, OPMHPOBAHNE BOCIIUTATEILHOTO TIOTEHIIAAA

HaBBIKOB KOMMYHHKAIMH, KOMaHIHON
pabotsl u nuaepctsa (B20)

JTUCITUILIAH TPO(eCCHOHATEHOTO
MOJTYJISL JUTSL Pa3BUTHSI HABBIKOB
KOMMYHHKAITIH, KOMaHIHON
paboTHI M JINJIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIICHHS], CTPEMIICHUS
CJIeIOBaTh B MPOQeCCHOHATHHON




JIESITEIbHOCTH HOpMaM
MOBEIEHUS, 00ECIIEYNBAIOIIUM
HPABCTBEHHBIN XapakTep
TPYJIOBOH ACSITEILHOCTH U
HECJIy>keOHOT0 MOBEICHHUS,
OTBETCTBEHHOCTH 3a MPUHSTHIC
pelieHus yepes MOAr0OTOBKY
IPYMIIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJaHU, peleHne
KEWCOB, POXO0XKIACHUE NPAKTUK U
noarorosky BKP.
2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIIMANA
JUCHUIUTMH PO ECCHOHATHHOTO
MOy JUist: - GOPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJJIEKTUBHU3MA B XOJI€
COBMECTHOT'O PEIICHUS KaK
MOJIETIbHBIX, TaK U MPAKTHUYECKUX
3a/1a4, a TAKXKE IMyTeM
MOJIKPEIJICHHE PalliOHATbHO-
TEXHOJIOTUYECKUX HAaBBIKOB
B3aUMO/ICHCTBUS B IPOEKTHOM
JIESITEIIBHOCTH SMOIIMOHATHHBIM
3¢ (heKToM yCrenrHoro
B3aMMOJICHCTBHS, OIIYIIICHHECM
pocta o6miei 3pPeKTUBHOCTH
TIPH pacTIpeICIICHUN TIPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMIICTCHTHOCTHBIMHU
¥ OMOILMOHANILHBIMH CBOMCTBaAMH
YWICHOB ITPOEKTHOM TPYIIIBL.

ITpodeccrnonanbHOe
BOCIITUTaHUEC

Coznanue yciosui,
o0ecrneunBaroIInX, POpMUPOBAHUE
TBOPYECKOTO
HMHXEHEPHOr0/poeCCUOHATBLHOTO
MBILIIEHUS], HABBIKOB OPraHU3aIIH
KOJUIEKTUBHOW ITPOEKTHOU
nesitensHoctu (B22)

1.Ucnonp3oBanue
BOCIIUTATEIHHOIO MOTEHIIMANIA
JUCLHIUIMH TPOo¢eCcCCHOHATBHOTO
MOJyJIs JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIUU, KOMaHIHON
paboThI U IUEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIEHUS], CTPEMIICHUS
CJIeZIOBaTh B MPO(heCcCHOHANBHOM
JeSITEIbHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTeEP
TPYZAOBOH AESITEIBHOCTH U
HECTy>KeOHOTO TTOBEICHUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pelIeHus 4yepe3 MOArOTOBKY
IPYIIOBBIX KYPCOBBIX paboT U
MIPAKTUYECKUX 3aJaHU, peleHne
KEWCOB, MPOXO0XK/IEHUE NIPAKTUK U
noarotosky BKP.




2.Mcnonp3oBanue
BOCIIMTATEIBHOIO OTEHIINANIA
JTUCIUILIAH TPO(EeCCHOHATLHOTO
MOy JUIst: - opMUpOBaHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTUBU3MA B XOJ1€
COBMECTHOT'O PEIICHUS KaK
MOJIETbHBIX, TaK U IPAKTUUECKUX
3aJa4, a TaKXkKe IMyTeM
MOJIKPEIJIEHUE PallMOHATIbHO-
TEXHOJIOTUYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IIPOCKTHOMI
JESITEIbHOCTH SMOIMOHATbHBIM
3¢ (HeKToM yCIenrHoro
B3aMMOJICICTBHS, OLIYIIICHHEM
pocra obmieit 3ppekTuBHOCTH
MIPH pacrpeesieHuH TPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y HMOLMOHAJILHBIMH CBOMCTBaMH
YJIEHOB MPOEKTHOW I'PYIIIHI.

S. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCIATLIUHBI

Paznensl yueOHOM TUCHUIUIMHBL, UX 00BEM, CPOKU U3YUEHUs U (POPMBI KOHTPOJIS:

Ne
.10

HaumeHoBanue
pasnena yuyeOHoi
JTUCIHHMILINHBI

Henean

Jlexknun/ Ipakr.
(cemuHnapsi )/

JlaGopaTopHbie
padoThIl, yac.

OO0s13aT. TeKymui

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIIR

0aJu 3a pazgen™*
ATTecTanus
pasneaa (popma*,
HeJeJs)
HNuaukaTopsl
0CBOEHHSI
KOMIIETCHIIMU

6 Cemecmp

TepmonnHamuka

8/8/16

N
(6]

1
(00]

K1 3-11K-14.2,
V-1IK-14.2,
B-T1K-14.2,
3-T11K-7,
V-TIK-7,
B-TIK-7,
3-I1K-10,
VY-IIK-10,
B-T1K-10

Mertoabst MonTe-Kapiio

9-15

7/7/14

25

KH-15 | 3-11K-14.2,
V-1IK-14.2,
B-T1K-14.2,
3-T11K-7,
VY-TIK-7,




B-IIK-7,
3-I1K-10,
VY-IIK-10,
B-T1K-10

HUmoeo 3a 6 Cemecmp

15/15/30 50

KonTtpoJbHbie 50
Meponpusitusi 3a 6
Cemectp

6] 3-I1K-14.2,

V-1IK-14.2,
B-TIK-14.2,
3-1IK-7,
V-TIK-7,
B-IIK-7,
3-I1K-10,
VY-1IK-10,
B-T1K-10

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS

*

(wn) PK3aMeH

* — cyMMa MaKCHUMaJIbHbIX OayuloB J10JKHA ObITh paBHa 100 3a cemectp, BK/IIOYas 3a4eT U

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTALUU Pa3AEiIoB:

Oo6o3nauenue | [losiHOe HanMeHOBaHME

KN KoHTpoJIb 110 uToram

€] DK3aMeH

KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao0.,
yac. yac. yac.
6 Cemecmp 15 15 30

1-8 TepmonnHamMuka 8 8 16

1-2 KBanToBas mogeasn I'eiizen0epra Bcero aynutopHbIX 4acoB
KBanToBas mojens ['eiizen6epra. CiHOBasi CTaTUCTHKA. 2 | 2 | 4
[IceBno6030HbI. VIHBapraHThl 1 MaTPUYHBIE AJIIEMEHTHI. Omnnaiin
®DeppoOMarHUTHOE M aHTU()EPPOMATHUTHOE COCTOSHUS 0 I [0

3-4 TepMmoaunamuka Bcero aynutopHsix 4acos
Craructuueckas Ccymma, SHEpPrusi, SHTPONUs, TEINIOEMKOCTb 2 | 2 | 4
cucteMbl. Pacder nmpocTelmmx TepMOIMHAMUYECKUX CpeaHuX | OuiaiiH
Ha IIpuMepe OTHOMEPHBIX 003€e-CUCTEM C HEMMOITHON 0 0 0
CTaTUCTUKOM.

5-6 KBanToBas craTucTka HeB3auMo/AeiicTByoIei cucreMbl | Bcero ayiuTopHbIX 4acoB
Pacnpenenennsa bonenmana, @epmu u bose. IlnotnocTs 2 |2 |4
COCTOSTHUM. Ownutaiin

0 I [0

7-8 CroxacTuuyeckoe MoJeJIUPOBaHHE Bcero aynutopHbIX 4acoB
HopmanbHoe pacnpenenenue u HeHTpalibHas mpeieabHas 2 ] 2 ] 4
teopeMma. [lonstue o merogax Monte-Kapio. Pacuer Ownutaiia
MHTETPajIoB 0 0 0

9-15 Metoasl MonTe-KapJio 7 7 14

9-10 Kaaccuueckne meroasl MonTte-KapJio niast pusmuecknx Bcero aymTopHBIX 4acoB




2 |2 | 4

cucTeM
[Tpuniun geranbHOro paBHoBecHs. Anroput™m Metpononuca. | Onnaitn
ITocTpoeHus 3proauyecKon CXemMbl, MAPKOBCKHUE LIETIOYKH. 0 \ 0 \ 0

11 TepMoaAUHAMHMKA U CTATHCTHKA VI KOHEYHOH CHCTEMbI Bcero aynutopHsix 4acoB
Mounens M3unra. Pacuer MarHuTHOrO MOMEHTA, 1 |1 |2
TEIUIOEMKOCTH, BOCIPUUMYHUBOCTH B MoJenu M3unra. Ouenka | Ounaitn
HOTPEIIHOCTH. ABTOKOPPEISALUOHHBIA aHAIIH3. 0 | 0 | 0

12 - 13 | BoicokoTeMIepaTypHoe pa3jioKeHne Bcero ayuTOpHBIX 4acoB
Mertoasl pacuera ¢ TOMOILIBIO BBICOKOTEMIIEPATYPHOTO 2 | 2 | 4
paznoxkeHus u anropurma "uepns'. [Ipeacrasienue Ownutaiin
onepaTopoB (PU3MUECKUX BETUYMH B HOBOM Oa3uce. 0 | 0 | 0

14 - 15 | KBanroBble aaropurmbl MonTte-Kap.o Bcero ayuTOpHBIX 4acoB
Paznoxenue Tporrepa. Tpaekropusiii (world-line) anroputm. | 2 ‘ 2 ‘ 4
[Tpumep omHOMEPHBIX OECCTMHOBBIX (hepMrOHOB, bo3e- Owunaiin
Xabbapa Mozenu, IByMEpHO# Moaenu DMepu. Pemerka 0 0 0

‘checkboard’ st TpaeKTOPHOTO ANTOPUTMA JIJISI OOBIYHON
Mojenn Xabbapaa. PacueTsl AuaroHalIbHbIX U
HEMAaroHAJILHBIX B YHCIIaX 3aIOJIHCHUS orepaTopoB. Minus
Sign Problem myst pepmuonnbix creneneit ceoo6o sl Pacuer

¢bynkuuu ['puna.

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenue | [loiHOe HanMeHOBaHKE
OK OJIIEKTPOHHBIN KypC
IIM IToTHOTEKCTOBBIN MaTepuan
111 ITonHOTEKCTOBBIE TEKIINHU
BM Buneo-marepuanst
AM Aynno-marepuainsl
IIp3 IIpezeHTanuun
T TecTbl
5CM DJEeKTPOHHBIE CIPABOYHBIE MATEPUAIIBI
ncC VM HTEepaKTUBHBINA CAWT
TEMbI CEMNHAPOB
Henesn | Tembl 3ansaTuii / Coaepxanue
6 Cemecmp
1-2 MHuoroyacTu4yHbIi 0a3uc
Mopenb boze-Xa66apaa. [lopropenue
3 CnuHOBBIE CHCTEMbI
ITocTpoenue 6asnca u raMuILTOHOBOM MaTpuiibl. Mogens ['eiizenbepra.
4 Temmneparypa
Pacyer TepMOaMHAMUYECKHUX CPETHUX
5-6 CBooOoanblii ®epmu-ra3
TepmoarHaMuKa M CTaTHCTHKA.
7 Cuayuaiinble pacnpeaejeHust
AJTrOpUTMBI MOJYYEHUs! CIYyYalHbBIX BEJIMYMH C 33/IaHHBIM 3aKOHOM paclpe/ieeHusl.
8 HNurerpuposanue merogom Monte-KapJio
OnpeneneHHble UHTErpajbl
9 Adaroputm MetponoJinca




[Tpunanmn netanpsHOro 6ananca. MapKoBCKHUE IIETIOYKH.

10-11 | Merox MonTe-Kap.o njst moaenu 3uHTra U penieTouHOH MoIesIH.
Onnomepnast monens M3unra. Meron Monte-Kapino. JIBymepnast moaens M3unra. Meron
Moure-Kapio ass MoJienu penieTouyHoro rasa.

12 Pacyer norpemnocrei
ABTOKOPPEJISIIMOHHBINA aHAJIN3.

13-15 | KBanrtoBbie MeToabl MonTe-KapJiio

AJropuT™M HIaxMaTHOU JOCKH [Tl Mozenu Xab0apaa. Pacuer MaTpUYHBIX 3JIEMEHTOB.
Cxema anroputma. AITOpUTM IIAXMaTHOW JOCKH Jutst Mojaenu Xab0apaa. Pacuer
¢busnueckux BenuynH. [Iprem qomaiHero 3agaHusl.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

ITpy ocBOGHMM AAHHOM IHCLUIUIMHBI OCHOBHYIO POJIb MIPAIOT ayJAUTOPHBIE 3aHATHS B BHIE
JEKIUH ¥ CEMUHApPOB, a TAK)XXE€ CaMOCTOsITeIbHAs paboTa CTY/I€HTOB, 3aKJII0YAOLIAsiCA B BbIIOJIHEHUH
JIOMAILIHET0 3ajlaHus, U3y4YeHUH NMPOWJECHHOTO MaTepHaia, BBIIOJIHEHUH KypcoBbIX padot. [lyis Toro
4yTOObl I0Ka3aTh  COBPEMEHHOE COCTOSHHE BBIUMCIUTENIBHBIX METOJ0OB B KBAHTOBOM (U3HKE,
IIPEyCMOTPEHO LIMPOKOE HCIOIb30BAaHUE COBPEMEHHBIX HAy4YHBIX PadOT M MyONMKAIUi MO JTaHHOU
TeM. PekoMeHayeTcsi mocenieHne CTyIeHTaMHi HayYHBIX CEMHUHApOB W KOH(EpEeHLHH, B TOM YHUCIIE,
npoBoauMbix B pamkax Hayunoii ceccum HUAY MHUO®U, a Ttakke B JIpyrMX MOCKOBCKUX
YHUBEPCUTETAX U UHCTUTYTaX.

Ha npakThueckux 3aHATHSAX CTYAEHTHl ocBaumBaroT cpeny MatlLab, s3bik Fortran, mmumpoko
UCHOJb3YIOT KOMIBIOTEPHBIE TEXHOJOIMH, MPAKTUYECKU PACCUUTBHIBAIOT peajbHblEe (U3NUECKUE
cucreMbl. [lpu oOCyXIeHUH TEM JIEKLMOHHBIX 3aHATHH MCIIONB3YIOTCSA INPE3EHTALUHU, O00CYXICHUS
MOCTEeTHUX HAay4yHbIX paboOT, HOBBIE MOJENW B (U3UKE KOHICHCUPOBAHHOTO COCTOSHHUSL.
PacckasbiBaroTcsi HaBbIKM pabOThI ¢ Hay4yHOW JuTeparypol, ¢ 0as3oif maHHbix Physical Review,
Elseiver u np. OOs3aTeNbHBIMU SIBISIOTCS CaMOCTOSITENIbHAs paboTa CTYJEHTOB, BBINOJIHEHUE
WHIVBUAYAJIbHBIX 3a/laHul, paboTa C TUTepaTypoi.

7. ®OH/J OHEHOYHbLIX CPEIACTB

@DOH/JT OLIEHOYHBIX CPEACTB MO TUCIUIUIMHE 00ECTIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH W MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETo,
PyOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCIHUILTHUHE.

Cs3p Mexay GOpMUPYEMBIMH KOMIIETEHIUSAMU © (opMaMu KOHTPOJIS HMX OCBOCHHUS
MIPEACTABJICHA B CIICAYIOIIEH TabmuIie:

Komnerennus NHaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUSITHE
(KII 1)
I1K-10 3-I1K-10 9, K1-8, K1-15
VY-1IK-10 3, KU-§, K1-15
B-T1K-10 3, KU-8, K1-15
[1K-14.2 3-11K-14.2 9, K1-8, K1-15
V-11K-14.2 3, KU-8, K1-15
B-T1K-14.2 9, K1-8, K1-15
I1K-7 3-I1K-7 3, KU-8, K1-15
V-TIK-7 9, K1-8, KI-15




| B-TIK-7

| D, K1-8, KU-15

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 IO yCTaHOBJIEHHOIO
MakcUMajbHOro Oainia BKIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuiiHe orenusaercs mno 100-
OaJUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU

3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAJIOM:

Cymma OamnioB

OrneHka 110 4-ex
OaJUILHOM IIIKaJIE

OneHka
ECTS

TpeGoBaHus K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUTLINHBI

90-100

5 — «omauunoy

OreHKa «OTIMYHOY» BBICTABISECTCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IPOrpaMMHBIN MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TIOBATENHLHO, YETKO H JIOTHYECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBA3BIBaTh TEOPUIO C IIPAKTUKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpadUIeCKOHN JINTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3

«Y00871eMEOPUMENLHOY

OreHKa «XOpOoIIo» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPaMOTHO U
0 CYIIECTBY U3JIaraer ero, He AOIyCKas
CYLIECTBEHHbBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

OreHKa «yI0BIETBOPUTEIHHO
BBICTABJISIETCS CTYJICHTY, €CIIU OH UMEET
3HAHUS TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMII €T0 JeTajeil, JOMyCKaeT HeTOYHOCTH,
HEJIOCTaTOYHO MPaBHIIbHBIE (POPMYITUPOBKH,
HapyIICHHS JIOTHIECKON
HIOCJI/I0BATEIILHOCTH B H3JI0KEHUH
MPOrPaMMHOT0 MaTepraa.

Hwxe 60

2 —

«HEYy0081emEeoOPUMENbHO

OI1leHKa «HEYIOBJICTBOPUTEIHHO
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYNUTENFHON YaCTH POrPaMMHOTO
Mmarepuala, J0MyCKaeT CyIleCTBEHHBIE
omOku. Kak mpaBuiio, oreHka
«HEYIOBJIETBOPUTEIHHOY CTABUTCS
CTy/IeHTaM, KOTOpPbIE HE MOT'YT ITPOIOIDKHUTD
oOydeHue 0e3 JOTONHUTENLHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAA JIMTEPATVYPA:

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 CUIILHOKOPPETUPOBAHHBIE CUCTEMBI: COBPEMEHHBIE YUCIICHHBIE METO/BI :
yaeOHoe nocodue jist By30B, Kpacasun A.B., Kamrypaukos B.A., Mocka: MU®U, 2007

3. DU K31 KBaHTOBBIE CUIILHOKOPPEIUPOBAHHBIE CUCTEMBbI: COBPEMEHHBIC YUHCIICHHBIE METO/IBI :
yaeOHoe nocodue juist By30B, Kpacasun A.B., Kamrypaukos B.A., Mocka: MU®U, 2007

4. 91 b 30 Yucnennsle MeToapl : yueOHoe nocooue, Kodenbkos I'. M., baxsanos H. C. , )Kunkos H.
I1., Mocksa: Jlaboparopust 3nanuii, 2020

5. 519 B30 Yucnennsie MeToIbI : yaeOHOE mocobue mist By30B, XKuakos H.IT., Ko6enbskos I'.M.,
baxsanos H.C., MockBa: bunowm. Jlabopatopus 3nanuii, 2015

JOITOJIHUTEJIbHAS JIMTEPATYPA:

1. 53 K31 BrruncnurenbHble METOIBI B KBAHTOBOM (prsuke : yuel. mocobue s By30B, KpacaBun
A.B., Kamrypaukos B.A., Mocka: MU®U, 2005

2. 530 JI22 Teopernueckas pusuka T.3 KBanroBas mexanuka. HepenstuBucrckas teopus, Jlangay
JI.J., Mocksa: ®uszmarnut, 2024

3. 53 JI22 Teoperuueckas ¢usuka T.5 Craructuaeckas pusuka. U.1, Jlanmay JI./1., Mocksa:
®uszmariut, 2005

4. 539.2 A98 ®usuxka tBepaoro tena T.1 , Amkpodt H. , M.: Mup, 1979
5.539.2 A98 duszuka tBepaoro tena T.2 , Amkpodt H. , M.: Mup, 1979
I[TPOTPAMMHOE OBECITEYEHUE:

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

2. Kommunsitop Fortran (http://gcc.gnu.org/wiki/GFortran)

LMS 1 UHTEPHET-PECYPCBI:

1. caiit AMepukanckoro ¢usznueckoro obmectsa (http://www.aps.org)
2. caitt m3narensctBa Elsevier ()

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHUAJIbHO-TEXHWYECKOE OBECIMEYEHMWE YUYEBHOW
JUCHUIIIAHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB



[Tpu u3ydenun kypca «BplunciauTenbHble METOIbI KBAHTOBOM (DM3MKUY) HEOOXOAMMO TBEPIO
YCBOUTb COBPEMEHHBIC UHCIEHHBIE METOJbI pacyeTa KBAHTOBBIX CHUCTEM — METOJ TOYHOU
JquaroHanu3anuu ['aMHIbTOHOBOM MaTpULbl, KBAHTOBBIM U Kilaccuueckuii meroasl MonTe-Kapino. [ns
TOCTIDKEHHUSI 3TOTO CTYIEHT JOJDKeH yMeTh (OPMYJIMpPOBATH MOJICIbHBIM TaMHIBTOHHAH MU €ro
[IPEACTABICHUE B BHUAEC MaTPULBl WIM CTOXaCTUYECKOM CXEMBI, BIAJACTbh COBPEMEHHBIM
MaTeMaTHYeCKUM M (U3WYECKUM armaparoM B 00JacTH (M3UKH KOHACHCUPOBAHHOIO COCTOSHUSA ,
ObITh B COCTOSIHUM MPOJIEMOHCTPUPOBATH TOUYHBIM YUCIIEHHBIM pacdeT CUIbHOB3aHMMOJCHCTBYIOLIECH
KBaHTOBOM CHCTEMBI C pacueToM (U3HUECKUX XapakTepucTuk. /(s ocBoeHus marepuana Kypca
HE0oOXOIMMO HMETh MpeABapUTENbHbIC 3HAHUS IO JUHEHHOW anredpe, aiaredpe ornepaTropos, IO
CTaTHUCTUYECKOW (u3uKe, TEpPMOJAMHAMUKE M KBAaHTOBOM MexaHuke. HeoOXommMo H3yduTh
MAaTeMaTUYECKUI anmapaT BTOPUYHOIO KBAHTOBAHUSI, CXEMBI MMOCTPOEHHUS [ aMUIBTOHOBOW MaTPHULIbI
IUI pa3IMYHOTO THIA KBAHTOBBIX CTAaTUCTHK. HeoOXoamMo yMeTh M3 JaHHBIX YHMCICHHOTO pacdera
nojy4yatb (U3MYECKUE XapakTepucTUKu cuctembl. Ilpu pacuere meromamm Monte-Kapno 3Hath
KOPPEKTHBIN croco0 pacyeTa TEPMOJUHAMUYECKUX CPEeIHUX. 3HATh MPHUHIIMI JETalbHOro OanaHca u
YMETh UCIIOJIb30BATh €0 MPU MOCTPOCHUH 3PTOIUYECKON YUCIEHHOM cxeMbl pacueTra. ClelyeT yMeTh
OLICHMBATh IOTIPEUIHOCTh M IMPOBOAWTH ABTOKOPPEISIMOHHBIM aHanu3. VIMeTh mnpeacraBieHue o
KBaHTOBBIX MeTos1ax MoHTe-Kapio u ux knaccudukaiuio.

Ha mpaktudeckux 3aHATHSX CTYIEHTHI OcCBamBaroT cpeny MatLab, s3pik Fortran, mmpoko
UCTIOJNB3YIOT KOMIBIOTEPHBIE TEXHOJOTHH, NPAKTUYECKH PACCUUTHIBAIOT peajbHbIE (U3UIECKUE
cucreMbl. Ilpu oOCyxkaeHHM TeM JIEKIMOHHBIX 3aHATUN HCIIOJIb3YIOTCS MPE3EHTALUHU, O0CYKICHUS
MOCTICTHUX HAy4YHBIX pabOT, HOBbIE MOJACTH B (U3WKE KOHICHCHPOBAHHOTO cocTostHMA. Jlarorcs
HaBbIKM pabOThl ¢ HAay4yHOM JuTepaTypoil, ¢ 0Oa3zoii nanHbix Physical Review, Elseiver u np.
OO0s13aTENbHBIMU  SIBJISIIOTCSL CAMOCTOSITENIbHAST pad0Ta CTYIEHTOB, BBIOJIHEHHWE HWHAMBHUYATbHBIX
3aJlaHui, paboTa c TUTepaTypoi

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJISA TPENIOJABATEJIEA

HeoOxomuMo naTh CTymeHTaM BO3MOXKHOCTH YCBOUTH COBPEMEHHBIE UYHCIEHHBIE METOJbI
pacueTra KOHEYHBIX KBAHTOBBIX CHCTEM — METOJ TOYHOH TUaroHaau3anuy | aMHIbTOHOBOW MaTpPHIIBL,
KBAaHTOBBIN M Kjaccuueckuid Metoasl MonTe-Kapmno. st 1OCTHXKEHUsT STOTO CIIENyeT pacckazath 00
OCHOBHBIX MOJIENISIX CHJIBHOKOPPEIMPOBAHHBIX CHUCTEM ISl PAa3IMYHBIX KBAHTOBBIX CTATUCTHK —
mojenn Xabbapn, boze-Xabbapa, cnuHOBbIE MOJENH W pa3nuyHble uX Moaudukanuu. Crexyet
c(OopMyIHpOBaTh NPEICTABICHUE O MOJAEIHHOM TaMWJIbTOHHAHE M IO0Ka3aTh €ro MpeACTaBIeHUE B
Bujie Matpuibl. Cienyer A1 OCBOGHUS] MaTepuasla Kypca BCIOMHUTH 0a30Bble 3HAHUS CTYJEHTOB I10
JTUHEWHO! anrebpe, aaredpe onepaTopoB, MO CTATUCTHYECKONW (U3UKE, TEPMOJIMHAMHMKE U KBAaHTOBOH
MexaHuke. /s OCcBOeHHMsS MeTola TOYHOH IUarOHaIM3aldd HEOOXOIUMO HAYYUTh (OpPMATH3IMY
MaTeMaTHYeCKOTO armapara BTOPUYHOTO KBAaHTOBaHWs. BaxHO paccka3arb o 0Oasnce Yucen
3aIMlOJTHEHHS, O TPEICTABICHHH (U3UYECKUX OINEepaTropoB B 3ToM Oasmce. HeoOXxommmo HayduTh
cXeMaM IOCTPOEHHUS [ aMIJIbTOHOBOW MATPHIBI JUIsI Pa3IMYHOTO THIIA KBAHTOBBIX CTaTHCTHK.
Heo6xonuMo HayuyuTh, Kak YMeTb W3 JaHHBIX YHCJICHHOTO pacueTa IoJydyaTb (QHU3UUYECKUe
XapakTepucTuku cuctembl. Ilpu oOcyxnenun meronoB Monrte-Kapino pacckazaTe  KOPPEKTHBIN
croco0 pacyera TepMOJMHAMMUYECKHX cpeaHux. HeoOxomumo mnoapoOHO pacckazaTh HPUHIUI
JeTaibHOro OanaHca U Mmokaszark. Kak ero Mcroyib30BaTh MPU MOCTPOCHUH APrOAMUECKON YUCIEHHON
cXeMbl pacyera. HayduTh KOpPPEKTHOW OIIGHKE IOTPEITHOCTH pacueTa ¢  TMPUHIHAIIAM



aBTOKOPPEIIIIMOHHOTO aHanu3a. /laTh mpencraBlieHWEe O KBAaHTOBBIX Meronax Mourte-Kapimo n ux
KJ1accu(UKanuio

ABTOD(BI):

KamrypuukoB Bnagumup AnatonbeBud, 1.¢.-M.H.,
npodeccop

KpacaBun Anapeii BaiepbeBuu, K.(.-M.H., JOIICHT



