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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

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

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

Hayuuts paccUuTHIBATD buznueckue

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

pEajlbHbIC XapaKTCPHUCTUKHU 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

3HaHUN) PO eCCUOHATBHON AeSITEbHOCTH:

3apaua
npogeccuoHaIbLHOM
nesareabnoctu (3I1/1)

pa3paboTka
MaTeMaTHIEeCKHUX
MoJIeNIel, TEXHOJIOTUI
JUTSL PEIIICHUS
WH)KCHEPHBIX,
TEXHUYECKUX H
WH(POPMAIIMOHHBIX
3aga4

O0BeKT 1M 00J1aCTh
3HAHUA

HAayYHO-UCCIEN0BATEIbCKUN

MOJIEJIH, METOIbI 1
cpeiacTBa
(yHIaMeHTaNbHbBIX U
MPUKIIATHBIX
HUCCIIENOBaHUN 1
pa3paboTok B 001acTH
CYNEPKOMIBIOTEPHOTO
MOJICJIUPOBAHUS
WH)XEHEPHO-
(hU3NYIECKHX MPOLIECCOB
B HayKe, TEXHHKE,
TEXHOJIOTHSIX, & TAKXKE B
cdepax HAyKOEMKOTo

Koa m HanmenoBanue
npogdeccuoHaIbLHOM
KOMIETEeHI[UH;
OcHoBaHue
(nmpodeccuoHANBHBIN
cranaapr-I1C, ananu3
OINbITA)

[TK-3 [1] - Criocoben
NPUMEHSTH YHCIICHHBIC
METO/bI peIIeHUs

Qg depeHIraIbHbIX U
UHTErpajibHbIX
YPaBHEHUH I
pas3InYHbIX GUUKO-
TEXHUYECKUX 3324

Ocnosanue:
ITpodeccuonanbHbIi
craugapt: 06.001,
25.049,40.011

Koa n HanmeHnoBanue
HHAUKATOPA
AOCTUKEHU S
npogdeccuoHaIbLHOM
KOMIEeTEeHI[UH

3-1IK-3[1] - 3naTh
YHCIICHHBIE METO/IbI
pelieHus

Qg QepeHIraIbHbIX U
UHTETPAJIbHBIX
YPaBHEHUH 1JIs
pa3INYHbIX (PU3HKO-
TEXHUYECKUX 3a]1ad. ;
V-IIK-3[1] - Y™eTh
PUMCHSITH
YHUCIIEHHBIE METO/IbI
pereHust
nudepeHIaTbHBIX |




IPOU3BOJCTBA

KOHCTPYKTOPCKO-TEXHOJIOTUYECKU I

Cozpanue nporpamm u
KOMILIEKCOB
nporpamm Ha 0aze
CTaHJAPTHBIX MTAKETOB
JUIs1 BBITTOJTHEHHS
pacyeToB B paMKax
MaTeMaTHYECKUX
MOJIETIEN, y4acTUE B
pa3paboTKe HOBBIX
QITOPUTMOB U
KOMIIbIOTEPHBIX
poTpamMM JJist
Hay4HO-
WCCIIEIOBATEIILCKUX U
MPUKIIAJHBIX 1Ieei.

KOMILJIEKCHI TPOrpaMm
JUTST HAYYHO-
HCCJIEI0BATENbCKUX U
MPUKJIAAHBIX LEJIen

[IK-7 [1] - Ciocoben k
pa3paboTke
NPUKJIATHOTO
IIPOrPaMMHOI0
obOecrieueHus It
HpOBeHeHI/ISI Hay‘IHI)IX
HCCIIeI0BaHUM

OcHosaHue:
[IpodeccuonanbHpIit
cranzaapt: 06.001,
25.042, 29.004, 40.008,
40.011

[TK-9 [1] - Criocoben k
MaTeMaTUYECKOMY U
KOMITBIOTEPHOMY
MOJEIUPOBAHUIO
00BEKTOB, CUCTEM,
MPOLIECCOB U SIBJICHUI B
n30paHHOM MpeIMEeTHON
obnactu

MHTETPaAJIbHBIX
YpaBHEHUH 111
pa3IUYHbIX (PU3HKO-
TEXHUYECKUX 33/1a4.;
B-TIK-3[1] - Bnaners
HaBbIKaMU pELICHUS
nuddepeHIraIbHbIX U
HHTETpabHbBIX
ypaBHEHUN
YUCIIEHHBIMU
METOJIaMU IS
(U3UKO-TEXHUUECKUX
3a1ad.

3-1IK-7[1] - 3nath
TEKYIIIee MOJIOKCHUE
COBPEMEHHBIX
HAYYHBIX JIOCTHKCHUH,
COBPEMEHHBIE METO/IbI
U QJITOPUTMBI JIJIS
pa3paboTKu u
aJanTanun
MPUKIIATHOTO
IPOrPaMMHOTO
oOecIieueHns ISt
MIPOBEICHHS HAYIHBIX
HCCJIeIOBaHUMM. ;
V-IIK-7[1] - YmeTh
PUMEHSTh
COBPEMEHHBIC METO/IbI
U aJITOPUTMBI JIJIS
pa3paboTku
HAYKOEMKOT'O
IPOrPaMMHOTO
obOecrieueHus. ;
B-TIK-7[1] - Bnanets
HaBBIKAMU pa3padOTKH
U aJanTanun
NPUKJIATHOTO
IPOrPaMMHOTO
obecreueHus IjIst
MIPOBEICHUS HAYIHBIX
HUCCJIETOBAHUN.




Ocnosanue:

40.011

[IpodeccuonanbHbIi
cranaapt: 06.001,

4. BOCIIUTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUC

[Ipodeccuonanbuoe
BOCIIHTaHUE

3amaun BocriuTaHus (KOx)

Co3pnanue ycinoBuid,
obecnieynBaOIuX, GOPMUPOBAHUE
OTBETCTBEHHOCTH 32
npodecCHOHATIBHBIN BHIOOD,
npo(hecCHOHATBHOE Pa3BUTHE H
npodeccuonanbHble pemenus (B18)

Co3znanue ycioBui,
oOecrieunBarONINX, ((OPMUPOBAHKE
Hay4YHOI'0O MUPOBO33PEHUSA, KYJIbTYPbI
MOWCKA HECTAaHIaPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTUUECKUX PELICHUH,
KPUTHYCCKOI'O OTHOIICHUSA K

HCCICIOBAHUSIM J'DKCHay‘-IHOFO TOJIKa
(B19)

BocnuratenbHBIN TOTEHITAAT
IUCIATUINH

Hcnons3oBanne
BOCIIUTATEILHOIO IIOTCHIIHANA
JTUCIUTIINH TTPO(EeCCHOHATEHOTO
MoayJIst st QOPMHUPOBAHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 3a
CBOE IpoQecCHoHaTBHOE
pa3BUTHE TOCPEIACTBOM BbIOOpA
CTYJCHTaAMH UHIUBUAYaTbHBIX
00pa3oBaTeNbHBIX TPACKTOPUH,
OpraHU3AINH CUCTEMBI OOIIECHUS
MEXy BCEMH Y4aCTHUKaAMH
00pa30BaTeNLHOrO MpoIiecca, B
TOM YHCJIE C UCITOJIb30BaHUEM
HOBBIX HH(POPMAIIHOHHBIX
TEXHOJIOTHI.

1. Mcnonp3oBanue
BOCITUTATEIBLHOrO MOTEHIIHANa
JTUCIUILIAH/TIpakTHK «Hay4Ho-
HCCIe0BaTeNIbcKas paboTay,
«IIpoekTHas MpaKTUKay,
«HayuHb1i1 cemunap» 1uist:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX ITPHHIIUIIOB U
CHoc000B HAYYHOTO MMO3HAHUS
MHUpa, pa3BUTHUS
HCCIEI0BATEILCKUX KaUueCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHUS B
HCCIIE0BATEIIbCKUE TTPOCKTHI 110
007acTsIM Hay4YHBIX
nccienoBanui. 2. Mcronp3oBanue
BOCIIUTATEILHOrO MOTCHIIHANA
nucuuiuing "Mcrtopust Hayku 1
unxenepun', "Kpurnueckoe
MBIIJICHUE ¥ OCHOBBI HAYIHOU
KOMMYyHuKanuu'", "BBenenue B
cnenuaibHOCTh", "HayuHo-
uccienoBaTensckas pabora',
"Hayunblit cemunap" mis:

- (opmupoBaHUs CIOCOOHOCTH
OT/ENIATh HACTOSIINE HAYYHBIE
HCCJICOBAHMS OT JDKCHAYYHBIX




[IpodeccrnonanpHOE
BOCITUTAHHE

Co3znanue ycioBui,
obecneynBaromux, GopMHUpPOBAHNE
HABBIKOB KOMMYHHKAIIMH, KOMaHIHOH
pabotsl u tuaepcTBa (B20)

IIOCPEACTBOM IIPOBEJEHUS CO
CTYJI€HTaMH 3aHSITUH U
peryJsipHbIX Oecen;

- (hopmupoBaHUS KPUTUUYECKOTO
MBIIIICHUS], YMEHUS
paccMaTpuBaTh pa3InyHbIE
UCCIJIEIOBaHMS C SKCIIEPTHOMN
MO3UIMH TOCPEICTBOM
00CY>K/IeHUs CO CTyA€HTaMH
COBPEMEHHBIX MCCJIEI0BAaHUML,
HCTOPUYECKHUX IPEAIOCHUIOK
MOSIBJICHUS T€X WM MHBIX
OTKPBITHH U TEOPUHA.
1.Mcnone3oBanue
BOCIIMTATEIBHOTO NTOTEHIIMAJIA
JTUCIUIUIAH TPO(EeCCUOHATILHOTO
MOAYJISL U1l pA3BUTHUSI HABBIKOB
KOMMYHHKAIIH, KOMaHIHON
paloThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
CJe10BaTh B MpOo(dhecCHOHaTbHOM
JIESATEIIBHOCTH HOPMaM
MOBEJICHUS, 00ECIICUNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJOBOM JESITEIbHOCTU U
HECITy>KeOHOTr0 MOBE/IeHUs,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pellIeHus Yyepes3 MOATOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
MPaKTUYECKUX 3a/IaHH,
pelIeHne KeHCcoB, IPOX0XKICHHE
IIPAaKTHK ¥ noarotosky BKP.
2.Mcnonb3oBaHue
BOCIIMTATEIBHOTO NTOTEHIIMAIIA
JTUCIUIUIAH TPO(EeCCUOHATIBHOTO
MOyNS JUIst: - (POPMUPOBAHUS
IIPOU3BOJCTBEHHOTO
KOJUIEKTUBH3Ma B XOJI€
COBMECTHOTO PEUICHMsI KaK
MOJEJIbHBIX, TAK U MPAKTUYECKUX
3aJa4, a TaKXkKe IMyTemM
MOAKPEIUIEHHE pallMOHAIBHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aMMOJICVCTBHUSI B IPOEKTHOU
JIeSITEIIbHOCTH SMOIIMOHATIbHBIM
3¢ (heKToM yCrenrHoro
B3aMMOJICICTBHS, OLLYILIEHUEM
pocta o6miei 3ppekTUBHOCTH
IIPU paclpeeIEHUU IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHJIbHBIMH KOMIIETEHTHOCTHBIMU




[IpodeccrnonansHoe
BOCITUTAHUC

Co3znanue ycioBui,
o0ecrneunBaIux, popMupoBaHue
TBOPYECKOTO
MHXEHEPHOT0/TIPOPECCHOHATBHOTO
MBILICHUS], HABBIKOB OPTaHU3aI1H
KOJUIEKTUBHON ITPOECKTHOU
nesitensHocTh (B22)

Y HYMOIIMOHAJIbHBIMU CBOMCTBAMHU
YJICHOB NMPOEKTHOM I'PYTIIBI.
1.Mcnons3oBanue
BOCIUTATEIHHOTO MMOTEHIIMAJIA
JTUCITUILIAH TTPO(ECCUOHATEHOTO
MOJYJISl JJISl PA3BUTHUST HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIICHUS, CTPEMIICHHS
CJIeZIOBaTh B MPOo(ecCHOHANBHOM
JIeSITEIIbBHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOM AESATENIBHOCTU U
HEeCTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pellIeHus Yepe3 MOAr0TOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3aJaHUM,
pellIeHne KeHCOB, IPOXOKICHHUE
IIpakTUK 1 noaroroBky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIBHOTO MMOTEHIIMAJIA
JTUCIUILIAH TIPO(ECCUOHATLHOTO
MOJYyJIS JUIsl: - (POPMUPOBAHUS
IIPOU3BOJCTBEHHOIO
KOJUJIEKTHBU3MA B X0J1€
COBMECTHOTI'O PELICHUS KaK
MOJICJIBHBIX, TAK U TPAKTUIECKUX
3a/1a4, a TaKXkKe MyTeM
MOJIKPEIUIEHUE pallMOHaIbHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMO/JICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHATIbHBIM
s dexTom ycrenHoro
B3aUMOJICHCTBUS, OLLYIIECHUEM
pocTa o6miei 3ppekTuBHOCTH
MIPHU paCTIPEEICHUHN TPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y DMOIIMOHAJILHBIMU CBONCTBAMHU
YJIEHOB NMPOEKTHOM I'PYMIIBL.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLIUHBI

Paznensl yqe6H0171 JUCHUIIINHBI, UX 06’LCM, CPOKH U3YUCHU U (I)OPMLI KOHTPOJIA:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemunapswl )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcnMaJdbHBIN

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

5 Cemecmp

OcHoBHas 3ajada
KBAaHTOBOM MEXaHUKH.
YucieHHbBIE TTOIXO0Ib]

8/16/24

N
(9]

KN

1
o0

IK-7,
3-IIK-

V-
IK-9,
B-
I1K-9

YuceHHble
pacuera
CUCTEM

METOJBI
KBaHTOBBIX

9-16

8/16/24

25

KU-16

3-TIK-

V-
IK-3,
B-

IK-3,
3-T1K-

V-
IK-7,
B-

IK-7,
3-T1K-

V-
IK-9,
B-
I1K-9

HUmoeo 3a 5 Cemecmp

16/32/48

50

KonTpoJbnbie
MeponpusaTusi 3a S
CemecTtp

50




I1K-7,
B-
I1K-7,
3-TIK-
9,

V-
I1K-9,
B-
I1K-9

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H

(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O603una | [TosiHOe HaMMeHOBaHME
YeHHue
KN KonTposb no nroram
3 3aver
KAJIEHJIAPHBIN IIIAH
Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
5 Cemecmp 16 32 48
1-8 OcHoBHAa{ 321242 KBAaHTOBOH MeXaHHKH. UHncJIeHHbIe 8 16 24
NMOAXO0/AbI
1-2 dopmanu3anns KBAHTOBOWH MeXaHUKH B MATPUYHOM Bue | Bcero aynutopHsIx 4acoB
3amaua llItypma-JInyBusiis - 3aaya Ha COOCTBEHHBIE 2 | 4 | 6
3HaueHusi. OCHOBHBIE MHBAPUAHTHI MaTPUIIbL, TpeoOpa3oBanus. | Ouiaiin
[TpoGemMa 06PATHON MATPUILIBL. 0 |0 |0
3 Juckpernoe ®ypbe-npeodpazoBanue B pusuke Bcero ayiuTOpHbIX 4acoB
KsanToBanue ummynbca. [Ipumepsr. OOpaTHOE MPOCTPAHCTBO B | 1 | 2 | 3
¢dusnueckux cucremax. beictpoe ypbe-mipeodpa3oBanue. Omnutaiin
0 | 0 | 0
4 YpaBHeHus MaTeMaTH4YeCKOH (PM3MKH Bcero ay1uTopHbIX 4acoB
YpaBHEeHHS] MATEeMaTUIECKON (DU3UKH DIUTHIITUYECKOTO, 1 |2 E
napaboauIeCcKOTo U rTunepoonnyeckoro tuma. McmonszoBanne | Oumnaiin
CHeKTpaibHOU 3agauu, psaoB Dypoe. 0 | 0 | 0
5 CopTHupoBKa, NOUCK Bcero ayiuTopHbIX 4acoB
CriocoObI OBICTPOH COPTHPOBKH. 1 |2 | 3
Ownnaitn
0 |0 |0
6 Cayuaiinble pacnpeaejieHus. Bcero ayiuTopHbIX 4acoB

BeposiTHOCT B kBaHTOBOM (prznke. MeTO bl MOTyUeHUs
HEKOTOPBIX PACIPEACICHUIN CIyYailHON BETNYMHBI

1 |2 |3

Owntaiin




0 | 0 | 0

7-8 OnnoyacTuyHag 3aJa4a Bcero ayutopHbIx 4acoB
CriekTpalibHbIE 33J1a4u B KBAHTOBOM MexaHuke. O JHOMEpHbIE 2 | 4 | 6
MOTEHITMAIBHBIC IMBL. 3a/1a4a YCTOWYUBOCTHU. Y3€IbHBIN 0a3uc. | Onmnaiin
Br16op yao6Horo 6asuca. IMmyasCcHOE TIpeICTaBICHNUE. 0 0 0
OTnuune TUCKPETHOTO CIEKTPa OT HENPEPBIBHOTO

9-16 YucjieHHBbIE METOABI PACYETA KBAHTOBbIX CHCTEM 8 16 24

9-10 | YnuciaeHHbIEe METObI PaciyeTa KBAHTOBBIX CHCTEM Bcero aynutopHsIx 4acoB
Meron Tounoii quaronanusanuu (MT/I). [lunaronanuzamus 2 | 4 | 6
Xaycxonnepa Meton Jlannoma. CriocoObl pacueTa MaTpUUHbIX | OHiaiiH
3JIEMEHTOB, 9KOHOMHOM 3aMKMCH Pa3PEKEHHBIX MATPHIIL, 0 0 0
MIEPEMHOKEHUSI MaTPHII, pacyeTa KBAHTOBBIX CPEIHUX.

BripokieHHOE COCTOSIHME U pacdeT cpeHuX B HeM. Pacyer ¢
nomotibio MT/] HU3mIMX BO30YKACHHBIX COCTOSHUMH,
YUCJICHHBIN CIIEKTPAJIbHBIN aHAJIN3.

11-12 | Onepanun Hag IMCKPETHBIM 0a3UCOM Bcero aytuTopHbIX 4acoB
NuBapuantsl. Monens cunbHOM cBsi3U. IMImybscHOE 2 | 4 | 6
npeoOpa3oBaHue U CIIEKTP CUIIBHOM CBSI3U 0e3 Omnunaitn
B3aUMOJIEVCTBUS. PeanbHble CUCTEMBI I YUCICHHOTO 0 0 0
ananu3a. OgHOMEpHbIE ENOYKH. J[ByMepHbIe KIacTepsl.
3anoJiHeHHE 30H ISl KOHEYHBIX KJIacTepoB. MeToabl
MOHIDKEHUS TUIILOEPTOBA MPOCTPAHCTBA 32 CUET COXPaHEHUS
YHUCJIa YaCTUL, IPOEKIUI CIIMHA, TpaHCIAUUN. [ pannuHbIe
ycnoBus. BausHue kanuOpoBodHO a3kl HA AaHTUCUMMETPHIO
B OJIHOMEpPHOM cityuae. [Ipobiaema 3HaKa NepecKOKOBOTO
YJICHA.

13-16 | MHorouyacTu4Hasi KBAaHTOBas 3aJa4a Bcero ayuTopHsIX 4acoB

BropuuHoe kBaHTOBaHUE, ONIEPATOPHI POKACHUS,
yHHUYTOXKEHUsI. DepMH-CTaTUCTHKA U AHTUKOMMY TaIlHs.
VY3enbHble MOJIENIN B (U3UKE KOHJICHCUPOBAHHOT'O COCTOSIHUSI.
Mopens Xab6apna. Moaens boze-Xab6apaa. O6001eHHbIC
Mmojienn Xa06apaa. BzauMocBs3b y3enbHbBIX MOZECH 1 UX
npeneiabHble cirydand. CBs3b Monenu Xabbapaa u
aHTu(eppoMarauTHoi Moenu [ eitzenOepra (t-J Mmonens).
CootHomenue mexy ‘hard-core’ boze-Xab0apa Mozaenbio u
Mmojenbto I'elizenOepra. bo3e-ctarucTika U COOTHOIIEHUS
koMmmyTanuu. basuc ais 6o3e-cucrtembl. Henonubie 603e-
MO/IEJIH.

4 E | 12
Oumntaiia
0 0 0

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lo,1HOe HAaMMeHOBaHHE
YeHHue

oK DJIEKTPOHHBIN KypC

M [TOTHOTEKCTOBBIN MaTepual
T1JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-marepuansl

AM Aynno-Matrepuaibl

[Ip3 [IpezenTanuu

T Tectol

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUATIbI
ncC HNHTEpaKTUBHBIN CaUT




TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ausiTuii / Conepxanue
5 Cemecmp
1-8 JlabopaTopHbie padoThl

BrimonHstoTes cneayrorye padoThl:

1. CoptupoBka u nouck. beicTpas copTupoBKa.

2. Cnyyaiinele pacnpeneneHus. Metoa oOpaTHoO# QyHKIHH.
3. CriekTpajibHbIC 33/1a4d B KBAHTOBOW MEXAaHUKE. Y POBHU
SHEPrUU OAHOMEPHON KBAHTOBOM SIMBI.

JlaGopaTopHbie padoThI
BrimomnHstoTCes ciieayromme padboTh:

4. MeToJ1 TOUHOW AUaroHaaIn3aluu, METObI Xaycxoiaepa u
Jlanmoma

5. Onepauuu HaJ AUCKPETHBIM 0a31COM, BTOPUYHOE
KBAaHTOBaHUE, paboTa ¢ pa3pe’KEHHBIMH MaTpULIAMU

6. Pacuét maTpuubl oneparopa ['amunbToHa 1uist y3eabHOU
MOJIeNIN

TEMbI CEMMHAPOB

Henean

Tembl 3ansiTuii / Conepxxanue

5 Cemecmp

1-2

3nakomcTBO co cpeaoii MatLab
Omneparopsl, paboTa ¢ MaTPHUIIAMH, DJIEMEHTapHbIE ONEepPaINH

3.4

CopTHpoBKa H MOUCK
Bri6op 6azuca. [IpuMepsl onTUManbHBIX COPTUPOBOK. [lonck
B OTCOPTHPOBAHHOM MAaCCHBE.

BeckoHeuyHasi noTeHHMAIbHAS IMA
Pacuer cnektpa u BomHOBBIX GyHKIIUNA. CpaBHEHHE C TOYHBIM
OTBETOM.

Koneynasi noreHuuaibHasi iMa
JMCKpETHBIN U HENPEPBIBHBIN CIEKTp. Pacuer kopperaTtopos

ITorenuuannHas siMa B HMIIYJbCHOM IIPEACTABJICHUMN
CpaBHeHI/Ie C KOOpAWMHATHBIM IIPCACTABIICHUCM.

MHoroyacTu4HbIi 6a3uc
[Toctpoenne 6a3UCHBIX PYHKIUI U OBICTPBIN TTOUCK.
Cratuctuka @epmu u bose.

13-14

CB00OHbBIE YaCTUIIBI HA pelleTKe
VY3enpHas mojenb. [locTtpoeHre raMuIbTOHOBOM MaTPHIIBI.
Pacder KBaHTOBBIX CPEITHUX.

15-16

Mogean bo3ze-Xa00apaa
Pacuer koppensTopoB. 3aBUCUMOCTb PE3YyJIbTAaTOB OT
napameTpa B3auMOJCHCTBHUS.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHA




IIpyn ocBoeHMM NaHHON AMCLUIUIMHBI OCHOBHYIO pOJIb UTPAOT ayJUTOPHBIEC 3aHATUS B BUAC
JEKIMHA U CEMUHAPOB, a TAK)KE CaMOCTOSITeIbHAsE paboTa CTY/IEHTOB, 3aKJIIOYAIOIIAsCS B BHIITOJTHEHUN
JIOMAIITHETO 3aJaHusl, U3yYeHUH MPOHAeHHOro MaTepuana. J{ias Toro 4roObl MoKa3aTh COBPEMEHHOE
COCTOSIHME  BBIYMCIUTEIBHBIX METOJOB B KBAaHTOBOM (U3MKE, NPEIyCMOTPEHO IIHPOKOE
HCIIOJIb30BAaHUE COBPEMEHHBIX HAy4HbIX paboT M myOnukanuil mo naHHoM TeMm. Pexomennyercs
MOCENICHUE CTYJIEHTaMU HAay4YHBIX CEMUHAPOB M KOH(EPEHIMH, B TOM uucie, nmpoBoaumMbeix B HUAY
MUOU, a Takxe B APYrUX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYyTaX.

Ha mpakTuueckux 3aHATUSAX CTYICHTHI ocBawBaroT cpeny MatlLab, s3pik Fortran, mmpoxo
UCHOJB3YIOT KOMIBIOTEPHBIE TEXHOJOIMH, NPAKTHYECKH PACCUUTHIBAIOT peajibHble (U3NUECKUe
cucrtembl. [Ipu 0OCyXIeHUH TeM JIEKIMOHHBIX 3aHATHI HMCIOJIB3YIOTCS MPE3EeHTAlUU, OOCYXKICHUS
MOCTeIHUX HAay4HBIX padoT, HOBBIE MoOJeNd B (U3MKE KOHICHCUPOBAHHOTO COCTOSHHAL.
PacckaspiBaroTcss HaBBIKM pabOTBHl ¢ HAy4YHOH amTeparypoid, ¢ 0a3oii manabix Physical Review,
Elseiver u ap. OO0s3aTenbHBIMU SBISIOTCS CaMOCTOATENbHAas paboTa CTYAEHTOB, BBIIOJIHEHHE
WHIWBHIYAIBHBIX 33JlaHU/, paboTa ¢ JIUTepaTypo.

7. ®OH/J OHEHOYHBIX CPEJACTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00eCcIeurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMbIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMHA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO M IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUIUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTpPOJII HUX OCBOCHHS
IpeACTaBlIeHA B CIeqyomIel Tabaume:

KOMHeTeHHI/Iﬂ HH}IHKaTOPBI 0CBOCHUSA ATTeCTaIII/IOHHOC MeponpusaTue
(KII 1)

TK-3 3-TIK-3 3, KU-8, KI-16
B-TIK-3 3, KI-8, KH-16
V-TIK-3 3, KU-8, KU-16

TK-7 3-TIK-7 3, KU-8, KI1-16
V-TIK-7 3, KI-8, KU-16
B-IIK-7 3, KU-8, KU-16

TIK-9 3-TIK-9 3, KI-8, KH-16
B-TIK-9 3, KU-8, KU-16
V-TIK-9 3, KU-8, K-16

HIkanbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYMTENbHO. MTOroBast arrectanus no AMCUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BHIIOJIHEHUH
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

HToroas omeHKa BBICTABISIETCS B COOTBETCTBUHU CO CJ'ICI[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0amuIoB OaJIbHOM IIKaJe ECTS y4eOHOH TUCIUIUIMHEI
OLIGHKa «OTJIHMYHO» BBICTABJIACTCSA
90-100 5 — «omauuno» A CTYIICHTY, €CITH OH TJIyOOKO M TPOYHO
YCBOWJI IPOTPAaMMHBII MaTepual,




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3
«Y00871€eMEOPUMENILHOY

Or1reHKa «XOPOII0Y BEICTABISIETCS
CTY/CHTY, €CJIM OH TBEPJO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIIECTBY
M3Jaraer ero, He JOMycKas
CYII€CTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

OneHKa «yIOBIETBOPUTEIHHOY
BBICTABJIACTCS CTYJCHTY, €CIIH OH MMECT
3HaHUS TOJIBKO OCHOBHOTI'O MaTepHaa,
HO HE YCBOWJI €T0 AeTaslel, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
($OpMyIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuala.

Hwuxe 60

2
«HEY0081emM8OPUMENLHOY

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O
COOTBETCTBYIOIIECH TUCIUILIHHE.

8.

YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU1 K81 Practical course on MatLab for foreign students : , Moscow: National Research Nuclear

University MEPhI, 2018

YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

2. 91 b 30 Yucnennsie MeToapl : yaeOHOE ocodbue, Mocksa: JlabopaTopus 3HaHu#, 2020

3. D1 b 30 Yucnennsie MeTObI : yueOHOE nocodbue, Mocksa: JlabopaTtopus 3Hanuii, 2015

4. 91 K31 KBaHTOBBIE CUIIBHOKOPPEIUPOBAHHBIE CUCTEMBI: COBPEMEHHBIEC YHCICHHBIE METO/IBI :

yuebHoe rmocodue s By30B, B. A. Kamrypaukos, A. B. Kpacasun, Mocksa: MU®DU, 2007

5. 53 K31 KBaHTOBbIE CUIIBHOKOPPEIUPOBAHHBIE CUCTEMBI: COBPEMEHHBIE UNCIIEHHBIE METO/BI :
yaeOHoe mocodue ist By30B, B. A. Kamrypuaukos, A. B. Kpacasun, Mocksa: MU®U, 2007

JOITOJIHUTEJIBHA S JIMTEPATYPA:




1. 519 B30 Yucnenusie MeTo 16l : yueOHOE ocoOue i By30B, MockBa: bunom. Jlaboparopust
3Hanui, 2015

2. 530 JI22 Teoperuueckas ¢pusuka T.3 KanroBas mexanuka. Hepenarusucrckas teopus, , MockBa:
®usmataut, 2008

3. 53 JI22 Teoperuueckas ¢usuka T.5 Cratuctuueckas gusuka. U.1, , Mocksa: ®uzmaraut, 2005
4. 539.2 A98 ®uzuka tBepaoro tena T.1,, M.: Mup, 1979
5.539.2 A98 ®usuka tBepuoro tena T.2 ,, M.: Mup, 1979

6. 53 K31 BoruncaurenbHble METOBI B KBAHTOBOM (hr3uke : yued. mocobue /it By30B, B. A.
Kamrypuukos, A. B. KpacaBun, Mocksa: MU®U, 2005

7. 512 1134 Texnonorus paspexeHubix Matpul : , C. ITuccaneuxu; Ilep.c anrmn., M.: Mup, 1988
[MPOTPAMMHOE OBECITEYEHHUE:

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

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

LMS 1 UHTEPHET-PECYPCBI:

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

2. caiiT AMepukaHckoro ¢pusznueckoro odmectsa (http:/www.aps.org)

3. caiit u3narensctBa Elsevier ()

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHHYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaiibHOE MaTepUATHLHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

IIpu wm3yueHuH Kypca HEOOXOAHMMO TBEPAO YCBOUTH COBPEMEHHBIE YMCJIEHHBIE METOMbI
pacdera KBaHTOBBIX CUCTEM — METOJ TOYHOM JUaroHaJM3aluy ['aMuIbTOHOBOW MaTpHIlbl, KBAHTOBBII
n kiaccuueckuid mertoael Monrte-Kapmo. [Ins pocTwkeHuss 3TOro CTYACHT JODKEH YMETh
(dbopMynaHpOBaTh MOJENIBHBIA TaMWIBTOHMAH M €ro NpPEeACTaBICHWE B BHUAE MATPHUIBl HIU
CTOXAaCTHUYECKOM CXEMbl, BIaJeTh COBPEMEHHBIM MAaTEMaTHUECKUM M (DU3MYECKHM ammapaToM B
obmacti (HU3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUS , OBITH B COCTOSIHMU TPOJIEMOHCTPUPOBATH TOYHBIH
YHUCJIEHHBI pPacyeT CUIbHOB3aMMOJCHCTBYIONIEH KBAaHTOBOW CHCTEMBI C pPacyeToM (PU3NYECKUX
xapakTepucTHk. JlJis ocBOeHUsl MarepHaja Kypca HeoOXOJIMMO MMETh IMpeABApUTENIbHbIE 3HAHUS IO
JUHEHHOU anredpe, aredpe omepaTopoB, MO CTATUCTHYECKOW (PH3UKe, TEPMOJIMHAMHUKE U KBAHTOBOM



Mexanuke. HeoOXomauMo H3yduTh MaTeMAaTUYECKUH amnmapaT BTOPUYHOTO KBAHTOBAHUS, CXEMBI
noctpoeHust ['aMUIIBTOHOBON MaTpUIIBI JUIsl Pa3IUYHOTO THIA KBAHTOBBIX CTaTUCTUK. HeoOxommmo
yMETh M3 JAHHBIX YHCJICHHOTO pacyera IONydaTh (PHU3MUECKUE XapaKTEPUCTHKH cucTeMbl. [lpu
pacuete meTtonamu Monte-Kapio 3HaTh KOppEKTHBIN CrIoco0 pacyeTa TEPMOJUHAMUYECKUX CPETHUX.
3HaTh TPUHIUI JETAITBHOTO OajaHca W yMEThb HCIIONB30BaTh €ro MPH MOCTPOSHHH JPTOJANYECKOM
YHCIIEHHOW cxembl pacdera. CremyeT yMeThb OLEHMBaTh IOTPEIIHOCTh U MPOBOAMTH
aBTOKOPPEISILMOHHBIN aHanu3. MIMeTh mpejicTaBlieHHE O KBAaHTOBBIX MeTojgax Monrte-Kaprno u ux
KJ1acCU(UKAILIUIO.

Ha mpakTuueckux 3aHATUSAX CTYICHTHI ocBamBaroT cpeny MatlLab, s3pik Fortran, mmpoxo
WCIOJIL3YIOT KOMITBIOTEPHBIC TEXHOJOTHH, MPAKTUYECKH PACCUUTBHIBAIOT peaibHble (HU3HUecKue
cucrtembl. [Ipu 0OCyXIeHUM TEM JIEKIMOHHBIX 3aHATHI HCIIOJB3YIOTCS MPE3EHTAlUU, OOCYXKICHUS
MOCTICIHUX HAy4YHBIX pPabOT, HOBbIE MOAETH B ()M3MKE KOHIACHCHPOBAHHOTO cocTostHUA. JlaroTcs
HaBbIKM pabOThl ¢ Hay4yHOW JuTepaTypoil, ¢ ©Oa3oii nanHHbix Physical Review, Elseiver u np.
OO0s13aTeNIbHBIMU  SIBJISIFOTCSL  CAMOCTOSITENIbHASI padoTa CTYIEHTOB, BBIIIOJIHEHUE HWHAWBUYabHBIX
3a/IaHni, paboTa ¢ JTUTEPaTyPOH.

11. YYEBHO-METOJIWYECKUE PEKOMEHJIALIAU JJISI MPENOJABATEJEN

Heo6xonumMo 1aTh CTyZIeHTaM BO3MOYKHOCTb YCBOUTH COBPEMEHHbBIC UHCIEHHBIE METObI
pacuera KOHEUHBIX KBAHTOBBIX CHCTEM — METOJ TOYHOW AMAroHaau3aluu ['aMUIbTOHOBOW MaTpHIIBI,
KBaHTOBBIN ¥ Kiaccudeckuii metoasl Monte-Kapio. J[is TOCTHKEHHUs 3TOro ClIemyeT pacckazatb 00
OCHOBHBIX MOJIEISIX CHJIBHOKOPPEIMPOBAHHBIX CHCTEM JJIsl PA3JIMYHBIX KBAHTOBBIX CTATUCTHK —
Moznenu XaObOapn, boze-XaObapn, cnuHOBBIE MOAENM W pasiuyHble ux Moauduxanuu. Cremyer
chopMyJIMpOBaTh MPEACTABIEHUE O MOJEIBHOM TaMWJIBTOHMAHE U IOKa3aTh €ro MpeCTaBIIEHUE B
Buje MaTpulpl. Ciefyer A OCBOGHUS MaTepuaia Kypca BCIOMHUTh 0a30BbI€ 3HAHUS CTYJIEHTOB IO
JTUHENHHOHN anredpe, anredpe oneparopoB, O CTATUCTHYECKON (PU3UKE, TEPMOJIMHAMUKE U KBAaHTOBOM
MexaHuke. [l OoCcBOeHMs MeToAa TOYHOH JuaroHaiM3allid HEOOXOJUMO HAyduTh (GopMaiusmy
MaTeMaTHYeCKOro amnmapara BTOPUYHOTO KBAaHTOBaHUA. BaxHO paccka3arb o 0Oasuce uuceln
3allOJIHEHMS, O MPEJCTaBICHUH (U3UYECKUX ONepaTopoB B 3ToM Oazuce. HeoOxoanmo HayduTh
CXeMaM IIOCTPOEHMsI ['aMUIBTOHOBOW MaTpHLbl JJIi Pa3jIMYHOTO THUIA KBAHTOBBIX CTATHUCTHK.
HeoOxonumMo Hay4yuTh, Kak yMeTb M3 JaHHBIX YHCIEHHOIO pacuera IoJydaTb (u3HuecKkue
XapakTepucTuku cuctembl. [lpu oOcyxnaeHun merogoB Monte-Kapiao pacckazaTh  KOppEKTHBIH
crnocod pacyera TepMOAMHAMUYeCcKUX cpeaHux. Heobxonmmo mnonpoOHO paccka3aTb HPUHLHMIT
JieTalbHOro OanaHca U Mokaszark. Kak ero ucrnosib30BaTh IMpH MOCTPOCHUHU IPrOoJUUECKON YNCIEHHON
CXeMbl pacuera. HayuuTp KOPPEKTHOM OLICHKE IOTPEIIHOCTH pacdeTa M IPHUHLUINAM
aBTOKOPPEJSILIMOHHOTO aHanu3a. JlaTe npexacraBieHue O KBaHTOBBIX MeTogax Monre-Kapimo m ux
KJ1acCU(UKALIUIO

ABTOP(BI):

KamypuaukoB Bragumup AnaronseBud, 1.¢.-M.H.,
npodeccop
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