MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

UNCJIEHHBIE METO/IbI B KBAHTOBOI ®U3UKE (UACTD 2)

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

Kpr 3HAKOMUT CTYACHTOB C COBPCMCHHBIMHU UYHUCJICHHBIMU MCTOJaMU TPHUMCHUTCIIBHO K
3amadaM  (pU3MKKM KOHJIEHCHUPOBAHHOTO cocTtosiHus. Jlarotcs: KmanTtoBas Mmomens [eiizenOepra,

KBaHTOBasA CTaTHCTHUKA HCB3&I/IMOI{€I\/JICTBYIOHII/IX CHUCTEM, MCTOIbI MOHTG-KapJ'IO JJIA (1)I/I3I/I‘~I€CKI/IX

CHCTEM.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Hayuutb

pacCUUTBIBATD

pEajlbHbIC

dbuznIeckue

XapaKTCPHUCTUKHU

CJIOKHBIX

B3aPIMO,Z[eI>’ICTByIOIHI/IX KBAHTOBBIX CHCTECM B CJlIydac, KOrJa OTCYTCTBYIOT IIapaMCTPpbl MAJIOCTH U

HCBO3MOXHBI aHAJIUTHYICCKHUC ITOAXObI.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

ILI/ICI_[I/IHJII/IHa mpoaoKaCT NOATOTOBKY CTYACHTOB IO YHUCICHHBIM MCTOAAM H IIOMOracT 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

3HaHUN) PO eCCUOHATBHON AeSITEbHOCTH:

3apaua
npogeccuoHaIbLHOM
AeITeJIbHOCTH

G

IIpoBenenue
HAyYHBIX U
AQHATUTUYECKUX
HCCIEA0BaHUH 110
OTJICIbHBIM pa3jienam
(aTamam, 3agaHUSIM)
TEeMBI (MPOEKTa) B
paMKax MpeaMeTHOU
obJacTu 1o nmpouIIo
CHCIHAIIN3AINN B
COOTBETCTBUHU C
YTBEPKIACHHBIMU
MJIaHAMH U

O0BeKT niIn
00J1aCTh 3HAHUA

JlesiTenbHOCTD 1O
pa3zpaboTke
MaTepuasos,
ITOKPBITHH,
puoOpoB

Kox v HanmenoBanue
npo¢eccuoHAILHOM
KOMIIETEeHIIUH;
OcHoBaHue
(mpodeccuoHATBLHBIN
cranaapt-I1C, ananu3
ONbITA)

HAYYHO-UCCIE0BATEIbCKUIM

[TK-5.1 [1] - CocoGen
paboTaTh HaJ MPOECKTaMHU
B 00J1acTH pa3pabOTKH
MOJTYTIPOBOTHUKOBBIX
pUOOPOB U CHCTEM C
MCTIOJIb30BaHUEM
HAHOTEXHOJIOTHIA,
OIITORJIEKTPOHHBIX
puOOpPOB,
TOHKOTICHOYHBIX
MOKPBITUMN U
HAHOCTPYKTYPHUPOBAHHBIX
MaTepHAaJIOB.

Koa v nanmenoBanue
HHANKATOpPA
AOCTUKEHU S
npo¢deccuoHATIBLHOM
KOMIETEeHIIUH

3-1IK-5.1[1] - 3HaTh
OCHOBBI (PU3UKHU
KOH/IEHCUPOBAHHBIX
Cpell: DHEPreTUYECKUE
30HBI; KIacCUpUKALHS
KpUCTAJIJIOB Ha METAJLJIbL,
MIOJIYTIPOBOJIHUKY U
JUBJIEKTPUKHU C TOUKHU
3peHHs 30HHOHM TeopuH,
(Gu3MKy METaIIOB,
MOHATUE KBa3UYACTHIIbI;
KBa3UMMITYJIbCa,
HEPIreTUYECKOro




METOANKAMHU
HUCCIIETOBAHUH.
ydacTue B
MIPOBEACHUHT
HaOII0ICHUH 1
U3MEPEHHU,
BBITIOJTHEHU U
IKCTIEPUMEHTA U
00paboTKe JaHHBIX C
HCTIOJTh30BaHUEM
COBPEMEHHBIX
KOMITHIOTEPHBIX
TEXHOJIOTHI; yJacTue
B MMPOBEJICHUH
TEOPETUUECKUX
HCCIEIOBaHNH,
MOCTPOECHUH
buzmIecKux,
MaTeMaTHYECKUX U
KOMITHIOTEPHBIX
MOJEJIEH U3y4aeMbIX
MPOIIECCOB U
SIBJICHHUIH, B
MPOBEACHUHT
AHAJTUTHYECKUX
HCCIIEJOBAaHUN B
MpeIMETHOM 00IacTH
10 POPHIIIO
CrielMaIu3alnig;
y4acTHE B CO3TaHUH
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HCCIIEIOBAHUH U
HOBBIX pa3padOTOK;

Ocnosanue:
[TpodeccrnonanbHbIM
cranmapt: 25.049

KOHCTPYKTOPCKO -T€XHOJIOTHYECKUIM

Coznanue nporpamm
1 KOMITJIEKCOB
nmporpamm Ha 0aze
CTaHJapTHBIX
MaKeTOB ISt
BBITTOJIHEHUS
pacyeToB B paMKax
MaTeMaTHYECKUX
MOJIETIEN, yUacTUE B
pa3paboTKe HOBBIX
QITOPUTMOB U
KOMIIbIOTEPHBIX
poTpamMM JJist
Hay4HO-
MCCIIEIOBATENLCKUX U
MIPUKIIAJHBIX LIeei.

KOMIIIEKCHI
MIPOTPaMM JJIst
Hay4yHO-
HCCIICIOBATEIIHLCKUX
Y MIPUKJIaJHBIX
neneun

IT1K-5.2 [1] - Criocoben
MIPOBONTH HAYyUHBIE
HCCIICIOBAHUS B 00JIaCTH
OIITHYECKOTO
MPUOOPOCTPOEHUS,
ONTUYECKUX MaTEPHATIOB
¥ TEXHOJIOTHH

Ocnosanue:
[TpodeccrnonanbHbIit
cranaapt: 06.022

crnekTpa, 3 eKTUBHON
Macchl U 3apsaa
KBa3MYaCTHULL; KOJIeOaHUs
KPUCTAJUTMYECKOU
pemeTKy U (POHOHBHI,
OCHOBBI (PU3UKHU
MIOJIyIPOBOJIHUKOB,
OCHOBBI (PU3UKHU
HaHOCTPYKTYD;
V-TIK-5.1[1] - ymeTs
IIPUMEHSTh OCHOBHBIE
MOJIeTH (PU3UKH
TBEPJOTIO TeNa,
OLICHOYHbIE
COOTHOILEHUS (PU3UKH
MOJIyIIPOBO/IHUKOB U
HAHOCTPYKTYp ULt
OLIEHKH ITapaMeTpoB
9KCIIEPUMEHTA;
B-TIK-5.1[1] - B1agetsb
KBaHTOBOMEXAHUYECKUM
OINHMCAaHUEM TBEPJBIX Tell,
TEPMUHOJIOTUEN
SHEPreTUYECKHX 30H,
KBa3U4acTULl U
pa3MepHOro
KBaHTOBaHUs

3-TIK-5.2[1] - 3HaThH
OCHOBBI (PM3UUECKOI
OIITUKH, TEOPHUIO
UHTEepEPEHIH,

TP PAKITIH, BpEMEHHON
U IPOCTPAHCTBEHHOMN
KOT€PEHTHOCTH,
3aKOHOMEPHOCTHU
pacrpocTpaHeHHS
CBETOBBIX ITy4KOB B
BaKyyMe, OCHOBBI
aTOMHOM U
MOJIEKYJISIPHOM
CIEKTPOCKOIIHH;
V-TIK-5.2[1] - ymeTs
paccynTaTh ONTHYECKYIO
CXeMy, IPOBECTH OLIEHKU




Coznanue nporpamm
1 KOMIUIEKCOB
nmporpamm Ha 0aze
CTaHJIapPTHBIX
MaKeTOB ISt
BBITIOJTHEHUS
pacdeToB B paMKax
MaTeMaTHYECKHX
MOJCJIEH, y4acTHE B
pa3paboTKe HOBBIX
QJITOPUTMOB U
KOMITbIOTEPHBIX
porpamMm JJist
Hay4yHO-
HCCIIEIOBATENbCKUX U
MPUKJIAIHBIX HEJIEH.

Coznanue nporpamm
1 KOMITJIEKCOB
nmporpamm Ha 0aze
CTaHJApTHBIX
MAKETOB ISt
BBITTOJIHEHHS
pacyeToB B paMKax
MaTeMaTHYECKUX
MOJIETIEN, y4acTUE B
pa3paboTKe HOBBIX
QITOPUTMOB U
KOMIIbIOTEPHBIX
IpOrpamm Jyist

KOMIIJIEKCHI
[IpOrpamMm JJ1s
Hay4yHO-
HICCIICIOBATEIbCKUX
Y TIPUKJIATHBIX
e

KOMIIIEKCHI
porpamm AJis
Hay4yHO-
HCCIIeIOBATEIbCKUX
Y MIPUKJIaJHBIX
neneu

ITIK-5.3 [1] - CnocobeH k
MIPOBE/ICHUIO
MaTeMaTH4eCcKOro
MOJICITAPOBAHUS [TIST
MPOTOTHIA WIA MaKeTa
pa3zpabaThIBAEMOTO
npubopa puzuku
TBEPJIOTO Tela

OcHosanue:
[TpodeccrnonanbHbIi
cradnapt: 06.001

ITIK-7 [1] - Crocoben k
pa3paboTKe MPUKIATHOTO
MPOTPAMMHOTI0
obecrieyeHus I
MIPOBEACHUS HAYYHBIX
HUCCIIeJOBaHUN

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

rnapameTpoB
MaTepuasos;
B-TIK-5.2[1] - Bnanetsb
OCHOBaMU
CHEKTPOCKOIIUU aTOMOB
1 MOJIEKYI

3-11K-5.3[1] - 3HaTH
COBPEMEHHBIE
TEOPETUYECKHE
MIPEACTABICHUS 1
MaTeMaTU4eCKHe MOJIEIN
MIPU OTIHCAHUHT
B3aUMOJIEVICTBUI aTOMOB
Y DJIICKTPOHHBIX
000JI04YeK B KpUCTAILIE,
TEPMOANHAMUYECCKHUX,
ONTHUYECKUX, MATHUTHBIX
U 3JIEKTPOPU3NIECKUX
CBOMCTB TBEPJBIX TEI,
HaHOCTPYKTYD,
CBEPXIPOBOJHUKOB;
V-TIK-5.3[1] - ymets
copMyIHpOBaTh
MaTeMaTHYECKYIO
MOZEJIb JIJIsl IPOTOTUIIA
WJT MaKeTa
pa3pabaTbIiBaeMOro
npubopa pu3uKu
TBEPJOTrO TEIa;
B-TIK-5.3[1] - Bnagetsb
OCHOBHBIMH
TEOPETUUECKUMU
MOJEJISIMH /17151 OITUCaHUS
TEPMOAMHAMUYECKHUX,
ONTHUYECKUX, MATHUTHBIX
U 3JIEKTPOPU3NIECKUX
CBOMCTB TBEpJBIX TE,
HaHOCTPYKTYp U
CBEPXIPOBOJHUKOB
3-T1IK-7[1] - 3nats
TEKyIee MOJI0KEeHNE
COBPEMEHHBIX HAYYHBIX
JIOCTHIKEHHH,
COBPEMEHHBIE METOIbI U
QITOPUTMBI JUIS
pa3paboTKHU U aganTaiuu
MIPHUKJIATHOTO
MIPOTPaMMHOTO
obecrieueHus s
MPOBEACHUS HAYUHBIX
HCCIEIOBAHMH. ;
V-TIK-7[1] - YmeTh




Hay4HO-
HCCIIEIOBATEIIbCKUX U
MIPUKJIAHBIX LEICH.

MPUMEHSITh
COBPEMEHHBIC METOTBI U
QITOPUTMBI JUIS
pa3paboTKu
HayKOEMKOTO
MIPOrPaMMHOTO
obecrieueHus. ;
B-TIK-7[1] - Bnanmets
HaBBIKaMU pa3padOTKU U
aIaNTalyy MPUKIATHOTO
MIPOrPaMMHOTO
oOecreyeHus s
MPOBEICHUS HAYIHBIX
HCCIIeJOBAHUH.

ITK-9 [1] - Crocoben k
MaTEeMaTHYECKOMY U
KOMITBIOTEPHOMY
MOJICTTUPOBAHUIO
00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUI B
n30paHHOM NpeIMETHON

o0Jactu

Ocnosanue:

[TpodeccuonanbupIi
cranaapt: 06.001, 40.008

4. BOCIIUTATEJIbHBINA IOTEHIAAJI JUCHUTLJIAHBI

Hanpasnenus/nenu
BOCIIUTAHHUS
[Ipodeccrnonansroe
BOCIIUTAHHUE

[Ipodeccuonanshoe
BOCIITUTAHUC

3amaun BocriuTaHus (KOx)

Co3znanue ycioBwii,
obecrieynBaoIUX, GOPMUPOBAHUE
OTBETCTBEHHOCTH 3a
npodeccuOHATBHBIN BHIOOD,
poeCCUOHAIBHOE Pa3BUTHE H
npodeccronanbHble pemenus (B18)

Co3znanue ycioBui,
o0ecrneunBaoIux, popMupoBaHue
HaBBIKOB KOMMYHHKAIIUH, KOMaHIHOM
pabotsl u nuaepcersa (B20)

BocmmraTensHBIN TOTEHITHAT
JTUCITUTLIAH

Hcnonb3zoBanue
BOCIIUTATEIHHOTO MOTCHIIMANA
JTUCIUIUINH TPOo(eCCUOHATBLHOTO
MOayJIst TSt POPMUPOBAHUS Y
CTY/ICHTOB OTBETCTBEHHOCTH 32
CBOE MpodeccHoHAITbHOE
pa3BUTHE TOCPEIACTBOM BBIOOpA
CTyJIEHTaMH UHIUBUIYaTbHBIX
00pa30BaTeNbHbIX TPAEKTOPHIA,
OpTraHu3aIii CUCTEMBbI OOIIEeHUS
MEXTy BCEMH YIaCTHUKAMH
o0pa3oBaTesbHOTO Mpoliecca, B
TOM YHCJIE C UCTIOIh30BaHUEM
HOBBIX HH(OPMAIIHOHHBIX
TEXHOJIOTH.

1.Mcnons3oBanue
BOCITUTATEIHLHOTO TIOTCHIIHAJIA
JTUCIUILIAH TPO(HECCUOHATTLHOTO
MOJIYJISI JUTsl PA3BUTHSI HABBIKOB
KOMMYHHKAITIH, KOMaHIHON




[IpodeccuonanbHoe
BOCIIUTaHHE

Coznanue ycioBui,
obecrieunBarOMuX, GOPMHUPOBAHUE
TBOPYECKOTO
WH)XEHEPHOTO/TIPO(heCCHOHAIBHOTO
MBIIIJICHUS, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOU ITPOEKTHOU
nestenpHoCTH (B22)

paloThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIEHHS, CTPEMIIEHUS
CJIe10BaTh B MpOo(dhecCHOHATBHOM
JIEATEIIBHOCTH HOPMaM
MOBEJICHUS, 00eCIIeUNBAIOIIIM
HPABCTBEHHBIN XapakTep
TPYJOBOM JESTENLHOCTU U
HECITy>K€OHOTr0 MOBe/IeHUs,
OTBETCTBEHHOCTH 3a NMPUHSATHIE
pelLIeHns 4Yepe3 MOATOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
IIPAKTUYECKUX 3aJaHUMH,
pelIeHne KEHCOB, IPOX0XKICHHE
IpakTHK ¥ noarorosky BKP.
2.Mcnonp3oBanue
BOCIIMTATEIBHOTO NIOTEHIIMATIA
JTUCLUIUIMH TPOo(eCCUOHATILHOTO
MOJYJIS JUISL: - (hopMuUpOBaHUS
IIPOU3BOJCTBEHHOI'O
KOJUIEKTUBU3Ma B X0J1€
COBMECTHOTI'O PELLIEHUS KaK
MOJIETIbHBIX, TAK U IPAKTUYECKUX
3aja4, a TaKXkKe IMmyTemM
IIOJIKPEIUIEHUE PAllMOHAJIBHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aUMOJICUCTBUSA B IPOCKTHOMN
JIeSITEIIbBHOCTH SMOIIMOHATIbHBIM
3¢ (heKToM yCrenrHoro
B3aMMOJICICTBHS, OLIYILIEHUEM
pocta o6u1ei 3pPHEeKTUBHOCTH
IIPU pacipeeIeHnH IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMH KOMITIETEHTHOCTHBIMU
Y DMOLMOHAJILHBIMH CBOMCTBaMU
YICHOB IPOEKTHOM I'PYTIIIBL.
1.Ucnonb3oBanne
BOCIIUTATEIBHOTO MOTEHIIMAJIA
JUCLUIUIMH IpOQecCHOHaIbHOTO
MOJYJISL JUIsl pa3BUTHSI HABBIKOB
KOMMYHHMKAIU1, KOMaHIHON
paboThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBILIEHUS], CTPEMIICHUS
CJIeZI0BaTh B MPO(ecCHOHANBHOM
JIeSITEIIbHOCTH HOPMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJAOBOM JESITEIBHOCTH U
HECJTy>kKeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a NPUHSATHIE
pelIeHus yepe3 MOAr0TOBKY




IPYMIOBBIX KYPCOBBIX PaboT u
MPAKTUYECKUX 3aJaHUM,
pelieHue KelcoB, MPOX0XKICHHUE
IIpakTUK 1 noaroroBky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHITHAJIA
JTUCITUILIAH TPO(ECCUOHATEHOTO
MOAYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOIO
KOJUIEKTUBHU3MA B XO/Ie
COBMECTHOTI'O PELICHUS KaK
MOJICJIBHBIX, TAK U TIPAKTHIECKUX
3a/1a4, a TaKXKe MyTeM
MOAKPETUICHHE PalliOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHATILHBIM
s dexTom ycremHoro
B3aUMOJICHCTBUS, OLLYIICHUEM
pocta o6miei 3ppekTuBHOCTH
P pACTIPECICHUHN IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
1 HYMOIIMOHAJILHBIMU CBONCTBAMH
YJICHOB MPOEKTHOM I'PYyMIIbL.

S. CTPYKTYPA U COJEPKAHUE YYEBHOMN JUCIUATLINHBI

Paznensl yueOHOM TUCIUIUIMHBL, X 00BbEM, CPOKH U3y4EHUS U (POPMBI KOHTPOJIS:
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V-
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B-
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3-TIK-

Metoast MonTe-Kapio

9-15

7/7/14

25

KH-15

3-IIK-

3-IIK-

3-TIK-




A
I1K-7,
B-
I1K-7,
3-TIK-

V-
I1K-9,
B-
I1K-9

HUmoeo 3a 6 Cemecmp 15/15/30 50

KonTpoabHbie 50 2 3-11K-
MeponpusiTuss 3a 6 5.1,
CemecTtp V-
IK-
5.1,
B-
IK-
5.1,
3-I1K-
5.2,
V-
IK-
5.2,
B-
IK-
5.2,
3-I1K-
5.3,
V-
IK-
5.3,
B-
IK-
5.3,
3-T1K-
7,

V-
IK-7,
B-
IK-7,
3-T1K-
9,

V-
[1K-9,
B-
IIK-9

* — COKpaIlleHHOE HauMeHOBaHUE (HOPMBI KOHTPOJISI
** — cymMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxparieHre HauMEeHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3IesIoB:



O003Ha

ITo1HOE HAMMEHOBaHNE

YyeHHe

KH KonTposib 110 uroram

C) DK3aMeH

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | Jlao.,

" qac. , yac. yac.
6 Cemecmp 15 15 30

1-8 Tepmoagunamuka 8 8 16

1-2 KBanrtoBas monens I'eiizendepra Bcero ayiuTopHbIX 4acoB
KBanToBas monens I'eiizen6epra. CriiHOBasi CTAaTUCTHKA. 2 |2 |4
[IceBno6030HbI. IHBapuaHThI 1 MAaTPUYHBIE DIIEMEHTHI. Ownnaitn
DeppOMarHUTHOE U aHTU()EPPOMATHUTHOE COCTOSTHHS 0 |0 |0

3-4 Tepmoaunamuka Bcero aytuTopHbIX 4acoB
CratucTtuueckas cymma, SHEprusi, SHTPOIHUS, TEIIOEMKOCTb 2 | 2 | 4
cucteMbl. Pacder nmpoctedmmx TepMoIMHAMUUECKUX CpeaHuX | Oumnaiin
Ha TpUMepe OAHOMEPHBIX 003e-CHCTEM C HEMOTHON 0 0 0
CTaTUCTUKOM.

5-6 KBaHTOBasi cTaTHCTHKA HEeB3auMOeicTBYIOIIel cucTteMbl | Becero aynutopHsIxX 4acoB
Pacnipenenenus bonenmana, ®epmu u bosze. ITnotHocTs 2 |2 |4
COCTOSIHUM. Ownnaitn

0 |0 |0

7-8 CroxacTuyeckoe MoJeJIMPOBaHHe Bcero ayiutopHsIx 4acoB
HopwMmanbHoe pacnipeneneHie U LeHTpalbHas IpeaeibHas 2 | 2 | 4
teopeMma. [lonstue o merogax Monte-Kapio. Pacuer Omnnaiin
WHTErpaJIOB 0 0 0

9-15 Metoabl MouTe-KapJo 7 7 14

9-10 | Knaccnueckne meroasl MonTe-Kapio nis ¢pusndeckux Bcero ay1IuTOpHBIX 4acoB
cucTeM 2 | 2 | 4
ITpuHumn netanpHOro paBHoBecus. Anroput™m Merpononuca. | Onaiin
[TocTpoeHuUs SProANUECKON CXEMbI, MADKOBCKHE LEMTOYKH. 0 | 0 | 0

11 TepMoauHaAMHKA ¥ CTATHCTHKA JJIA KOHEYHOH CHCTEMBbI Bcero aynutopHsIx 4acoB
Mogaens M3unra. Pacyer MarauTHOro MOMEHTA, 1 | 1 | 2
TEIJIOEMKOCTH, BOCIPUUMYHUBOCTH B Mojienu M3unra. Onenka | Ounaitn
MOTPEUIHOCTH. ABTOKOPPEISILIUOHHBINA aHAJIU3. 0 | 0 | 0

12 - 13 | BoicokoTeMnepaTypHoOe pa3Jio:KeHHne Bcero ayiutopHbIx 4acoB
Merto/ibl pacyeTa ¢ TOMOIIBIO BBICOKOTEMIIEPATYPHOTO 2 | 2 | 4
paznoxkenus u aaroputMa "yepss'. [IpencraBnenue Ownuaiin
0IepaTtopoB (PU3MYECKUX BEIMYUH B HOBOM Oa3uCe. 0 |0 |0

14 - 15 | KBantoBblie aaroputmsl MonTe-KapJio Bcero ayIuTopHBIX 4acoB
Paznoxenue Tporrepa. Tpaekropusriii (world-line) anroputm. | 2 | 2 | 4
[Tpumep omHOMEPHBIX OECCIMHOBBIX (epMUOHOB, bo3e- Ownnaitn
Xabbapa Mozaenu, IByMEpHOM Moaenn DMmepH. Pemrerka 0 0 0

‘checkboard’ nyst TpaekTOpHOTO aNropuTMa Ik OOBIYHOMN
Mozenn Xab0apaa. PacueTsl tuaroHalbHBIX U
HE/IMaroHaJbHBIX B YKCIIaX 3all0JHEHHUs onepaTtopoB. Minus
Sign Problem myist pepmuonnbIx creneneit ceoo6op1. Pacuer
dbyukiuu ['puna.




CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YyeHHue

oK DJIEKTPOHHBIN KypC

M [ToTHOTEKCTOBBIN MaTepual

I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI

ncC WHTepakTUBHBINA CaWT

TEMbI CEMNHAPOB

Henean | Tembl 3anstuii / Coaep:xxanue
6 Cemecmp

1-2 MHuoroyacTu4HbIii 6a3uc
Monens boze-Xab66apaa. [ToBropenue

3 CnuHOBBIE CHCTEMBI
[Toctpoenue 6a3uca u raMUIBTOHOBOW MaTpullbl. Mozienb
I'eitzenOepra.

4 Temmneparypa
Pacuer TepMOIMHAMHYECKUX CPEAHUX

5-6 CBo0oanblii Pepmu-ras
TepmMoIMHAMMKA U CTATUCTHUKA.

7 CayuaiiHble pacnipeaeieHUsI
AJTOPUTMBI IOJTYYEHHSI CITyYaHBIX BEJIUYHH C 3aJaHHBIM
3aKOHOM pacIpeieiIeHHsL.

8 HNurerpupoBanue meroaom Mounrte-Kapio
OnpeeneHHble HHTErpajibl

9 AuaroputMm MeTtponoJuca
[TpuHumn netanpHOro Oananca. MapKoBCKHE LIETIOUKH.

10-11 | Merox MonTe-Kapiio nist monenu U3nHra v pemeTo4Hoit
MO/1eJIN.
Opnnomepnas moaens M3nnra. Meron Monre-Kapio.
JBymepnas moznens M3unra. Merog Monre-Kapio nis
MOJIETN PELIETOYHOrO Iasa.

12 Pacuer morpemnocrei
ABTOKOpPESIIMOHHBIA aHAIIU3.

13 -15 | KBanroBsie MmeToabl MouTe-KapJio
AJNrOpuUTM IIaXMaTHOM JOCKU AJist Moaenu Xabbapna. Pacuer
MATPUYHBIX JIEMEHTOB. CxeMa anropurma. AJropuTm
[IaxXMaTHOM JOCKH [Tt Moaenu Xab0apaa. Pacuer
¢buznyeckux BenuuuH. [Iprem qomaiHero 3agaHusl.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




[Ipu ocBOoeHMM NaHHOW AMCIUIUIMHBI OCHOBHYIO POJIb UTPAIOT AyJUTOPHBIC 3aHATHUS B BUJIE
JICKIIUN U CEMUHAPOB, a TAKXKE CaMOCTOSITeNIbHAsL pad0Ta CTYACHTOB, 3aKJIFOYAIOIIASCS B BHITIOJTHCHUH
JIOMAIITHETO 3a/IaHMsl, U3YUYEHUU MPOMJICHHOr0 MaTepHuaia, BBIMOJHEHUH KYypCOBBIX paboT. s Toro
9TOOBI TIOKa3aTh  COBPEMEHHOE COCTOSHUE BBIUMCIUTEIBHBIX METOJOB B KBAaHTOBOHM (hU3HKeE,
MPEAYCMOTPEHO IIMPOKOE MCIIOIH30BAHUE COBPEMEHHBIX HAYYHBIX PaOOT M MyONMKaluid MO JTaHHON
TeM. PexoMmeHlyeTcs MocelleHue CTyAeHTaMHU Hay4YHBIX CEMHHApOB U KOH(EpEeHLUH, B TOM 4HCIE,
npoBoauMbIX B pamkax Hayunoit ceccum HUAY MUMOU, a Takke B JAPYruX MOCKOBCKHX
YHUBEPCUTETaX U UHCTUTYTAaX.

Ha mpakTuueckux 3aHATUSAX CTYICHTHI ocBamBaroT cpeny MatlLab, s3pik Fortran, mmpoxo
WCIOJIL3YIOT KOMITBIOTEPHBIC TEXHOJOTHH, MPAKTUYECKH PACCUUTBHIBAIOT peaibHble (HU3HUecKue
cuctembl. [Ipu OOCYKICHHH TeM JICKIIMOHHBIX 3aHSITHI HCIIONB3YIOTCS TPE3CHTANU, 00CYXKICHUS
MOCJIEIHUX HAy4YHBIX padoT, HOBbIE MOJEIM B (U3NKE KOHIACHCUPOBAHHOTO COCTOSHUSI.
PacckaspiBaroTcsi HaBBIKM PabOTHI C HAy4YHOW JIuTepaTypoil, ¢ 0Oa3zoi manHbix Physical Review,
Elseiver u gap. OOsi3aTelbHBIMH SBJISIOTCS CAMOCTOSITEIbHAsE padoTa CTYJCHTOB, BBIMOJHEHUE
WHAUBUAYAIbHBIX 3a/1aHUH, paboTa C IMTepaTypoil.

7. ®OH/J OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O0O0y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTpPOJII HMX OCBOCHHS
IIPEJCTaBIICHA B ClIeAyIoLIeH Tadnuue:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE MePONIPUATHE
(KIT 1)

[IK-5.1 3-TIK-5.1 9, K1-8, KI-15
V-IIK-5.1 9, KH-8, KN-15
B-TIK-5.1 9, KH-8, K1-15

IIK-5.2 3-11K-5.2 9, KU-8, KH-15
V-IIK-5.2 9, KH-8, K1-15
B-ITIK-5.2 9, K1-8, K1-15

IIK-5.3 3-I1K-5.3 9, KH-8, K1-15
V-TIK-5.3 9, K1-8, KI1-15
B-IIK-5.3 9, KH-8, KN-15

TIK-7 3-T1K-7 9, KH-8, K1-15
V-IIK-7 9, K1-8, K1-15
B-TIK-7 9, KH-8, K1-15

I1K-9 3-I1K-9 9, K1-8, KI-15
V-1IK-9 9, KH-8, KH-15
B-IIK-9 9, KH-8, KN-15

HIxanbl oeHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBLHOTO MEPOMPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajuia BKJIFOUMUTENIBHO. TOroBas arrecranusd 10 OUCHUIUINHE oneHuBaercsa 1mo 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

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

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

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

2. 91 b 30 Yucnennsie MeTo bl : yuebHOE ocobue, Mocksa: JlabopaTopus 3nanuii, 2020

3. 519 B30 Yucnennsie MeTo b : yaeOHOE TTocoOue it By30B, MockBa: bunom. Jlaboparopus
3Hanunii, 2015



4. 53 K31 KBaHTOBbBIE CHIIBHOKOPPEINPOBAHHBIE CUCTEMBI: COBPEMEHHBIE UHCIIEHHBIE METOBI :
yuebHoe rmocobue ais By30B, B. A. Kamypaukos, A. B. Kpacasun, Mocksa: MU®U, 2007

5. D1 K31 KBaHTOBBIE CHIIBHOKOPPEIUPOBAHHBIC CUCTEMBI: COBPEMEHHBIE YUCICHHBIE METO/IBI :
yuebHoe rmocobue ais By30B, B. A. Kamypuukos, A. B. Kpacasun, Mocksa: MU®U, 2007

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 530 JI22 Teopetuueckas ¢pusuka T.3 KBanroas mexanuka. HepenstuBucrckas teopus, , Mocksa:
®usmatiut, 2008

2. 53 JI22 Teoperndeckas ¢pusuka T.5 Craructudeckas ¢usuka. U.1, , Mocksa: ®uzmariut, 2005
3.539.2 A98 ®uszuka tBepaoro tena T.1,, M.: Mup, 1979
4. 539.2 A98 ®usuka tBepaoro tena T.2 , , M.: Mup, 1979

5. 53 K31 BeruucnurenbHble METOIBI B KBAHTOBOM (PU3HKE : yueOd. mocodue s By30B, B. A.
Kamypnukos, A. B. KpacaBun, Mocksa: MU®U, 2005

I[MPOIT'PAMMHOE OBECIIEYEHUE:

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

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

LMS 1 UHTEPHET-PECYPCBI:

1. caiit AMepukanckoro ¢puzudeckoro odmectsa (http://www.aps.org)
2. caiit u3garenscTBa Elsevier ()

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JISA CTYAEHTOB

[Ipu m3ydennn kypca «BwrauciauTenbHbIe METONBI KBAHTOBOW (DU3HKW» HEOOXOIUMO TBEPIO
YCBOUTh COBPEMEHHBIE YMCJICHHBIE METOJIbl pacyeTa KBAaHTOBBIX CHCTEM — METOJl TOYHOH
JUaroHanu3auy ['aMHUIbTOHOBOM MaTpHIIbl, KBAHTOBBIN U Kiaccuueckuid metoasl Monte-Kapmo. Jlns
JOCTUKEHHSI 3TOTO CTYIEHT JODKEH YMeTh (DOPMYIHpPOBATh MOJENbHBI TaMUIBTOHHAH U €ro
MPEJICTAaBICHUE B BUJE MATpPULBl WIM CTOXaCTUYECKOM CXEMbl, BIIAJETh COBPEMEHHBIM
MaTeMaTHYeCKUM M (U3UYECKUM almaparoM B o0yiacTé (DU3WKU KOHIACHCHPOBAHHOTO COCTOSIHUS |,
ObITh B COCTOSIHUM MPOJEMOHCTPUPOBATH TOUHBIM YMCIIEHHBIM pacdyeT CUIbHOB3aUMOJCHCTBYIOIIEH



KBAaHTOBOM CHUCTEMbI C pacyeToM (U3MYECKMX XapakTepucTHK. JlJIi OCBOEHHS MaTepualia Kypca
HEOO0XOIMMO HMMETh TpeABAPUTEIbHBIC 3HAHUS 10 JIMHEHHON anredpe, anreOpe omepaTtopoB, IO
CTAaTUCTUYECKON (u3uKe, TepMOAMHAMUKE M KBAaHTOBOM MexaHuke. HeoOXxogumo U3y4YHUTh
MaT€MaTHYECKUI anmapaT BTOPUYHOIO KBAHTOBAHMS, CXEMBbI IIOCTPOEHUS ['aMUIBTOHOBOW MaTpHIIbI
JUISL Pa3IMYHOTO TUIA KBAHTOBBIX CTAaTHCTUK. HeoOXoaumo ymeTh M3 JaHHBIX YHUCIEHHOIO pacyeTa
noyiydath (U3NYECKUE XapaKTepucTuku cuctemsl. [lpu pacuere meromamu Monte-Kapno 3Hath
KOPPEKTHBIIN crocol pacueTa TePMOJMHAMUYECKUX CPeIHUX. 3HATh MPUHIIUI JIETAIBHOTO OanaHca U
YMEThb UCIMOJIb30BATh €0 MPU MOCTPOCHUH 3PTOAUUECKON YUCIEHHON cxeMbl pacuera. Clenyer yMeTh
OLICHUBATh IOIPELIHOCTb M IMPOBOAUTH ABTOKOPPEIALMOHHBIM aHanu3. MmeTe mnpencraBiieHHE O
KBAaHTOBBIX MeToAax MoHTe-Kapio u ux Kiaccupukaimio.

Ha mpakTuueckux 3aHATUSX CTYICHTHI OocBamBaioT cpexy MatLab, s3eik Fortran, mmpoko
HCIOJIb3YIOT KOMIIBIOTEPHBIE TEXHOJOTMH, NPAKTUYECKH pPACCUUTBHIBAIOT peajbHble (U3HUecKue
cuctembl. [Ipu oOCyXIeHHM T€M JIEKIIMOHHBIX 3aHSITUNA HMCIIONB3YIOTCS MPE3eHTaLUU, 00CYKIECHUs
MOCJIEHUX HAay4HbIX pabOT, HOBbIE MOJENHM B (PU3MKE KOHIECHCHPOBAHHOrO cocTosiHus. Jlarorcs
HaBBIKM pPaOOThI ¢ HAy4yHOW mnuTeparypoi, ¢ Oa3oii manHbix Physical Review, Elseiver u ap.
OO0s13aTeNbHBIMU  SIBJISIFOTCSL  CAMOCTOSITENIbHAST padoTa CTYIEHTOB, BBIMIOJHEHUE HWHAWBHYaTbHBIX
3aJJaHui, paboTa ¢ JIuTepaTypoi

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMHA IJI5 IPEIIOJABATEJEN

HeobOxomumMo naTh CTyneHTaM BO3MOXKHOCTh YCBOUTH COBPEMEHHBIC YHCICHHBIE METOIBI
pacyeTa KOHEUYHBIX KBAHTOBBIX CHCTEM — METOJl TOYHOW AMaroHaidn3anuu ['aMuiIbTOHOBOW MaTpHIIBL,
KBAaHTOBBIM M Kjaccu4yeckuid Metoasl MonTe-Kapmno. [Ijist HOCTHKEHUST 3TOTO CIeAyeT pacckazarh 00
OCHOBHBIX MOJEISAX CHUIBHOKOPPEIUPOBAHHBIX CHUCTEM JUISI PA3MYHBIX KBAHTOBBIX CTAaTUCTHK —
Mozenmn XabbOapn, boze-XaObapn, cnvHOBBIE MOAENM W pasiuuyHble Ux Moaudukanuu. Cremyer
chopMyIHUpOBaTh MPEACTABICHUE O MOJECIBHOM TaMHJIbTOHMAHE U IOKa3aTh €ro MpEeICTaBICHUE B
BujJe Matpullpl. Clemyer Ui OCBOGHHUSI MaTepuaia Kypca BCIIOMHHUTh 0a30BbIe 3HAHUS CTYICHTOB IO
JTUHEHHON anredpe, anredpe onepaTopoB, MO CTATUCTHYECKON (PU3UKE, TEPMOJIMHAMUKE U KBAaHTOBOU
Mexanuke. [[si OCBOGHHMS MeToJa TOYHOW JUArOHAIW3alUd HEOOXOJUMO HAyduTh (OpMaTH3MY
MaTEeMaTHYeCKOro armapaTa BTOPUYHOIO KBAaHTOBaHHWSA. BakHO paccka3zaTh o0 0Oasuce YuCel
3arMoJHEHUs, O TPEACTABICHUH (PU3NUYECKHX OMEepaTopoB B 3ToMm Oaszuce. HeoOxomumo Hay4duTh
cXemMaM TIOCTPOCHUsS [ aMUJIbTOHOBOW MAaTPHIBl Il Pa3IUYHOTO THUIA KBAaHTOBBIX CTATHCTHK.
HeoOxogumo HayuuTh, Kak yMETh U3 JJaHHBIX YHCJICHHOTO pacyeTra TojydaTrh (U3HUECKUE
XapakTEepUCTHUKUA cucTteMmbl. [lpu obcyxaeHun metonoB MoHTte-Kapino paccka3zaTb  KOPPEKTHBIN
crocob pacyera TepMOAMHAMUYECKUX cpeaHux. HeobxommMo moapoOHO paccka3aTh MPHUHIIUIL
JeTalbpHOTO OallaHca U MokKa3aTh. Kak ero ucmosib30BaTh MPH MOCTPOSHUHU IPTOAMYECKON YMCIEHHOM
cxembl pacuera. HayuuTb KOpPpEKTHOM OIlEHKE TMOTPEHIHOCTH pacuera W  MNpUHLHUIAM
ABTOKOPPEISLIMOHHOTO aHanu3a. JlaTh mpencraBlieHHEe O KBAaHTOBbIX MeToaax Monrte-Kapimo u ux
KJIacCU(UKALIUIO

ABTOp(BI):
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