degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: HepaBHoBecHast tuarpaMMHas TEXHUKA
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa npodiieM PU3UKU U acTPOPUZNKH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.T. CemeHoB, kauj. (pu3.-MaT. HAYK

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl npodieM ¢usuku u actpodpusuku 01.04.2024



AHHOTANMA
Kypc nmpennasHadeH it CTY[IeHTOB mepBoro Kypca maructparypsl MOTU u nmeer cBoeil 1enpio o0yueHue
CTYIEHTOB METO/AAM, HCIIOJIB3YEMBIM IPH OMNHMCAHWM PA3JINYHBIX KBAHTOBBIX HEPABHOBECHBIX SBICHHH B
COBPEMEHHOM (pU3MKE KOHICHCHPOBAHHOTO COCTOSHUS BellecTBa. Takke B paMKax Kypca CTyIEHTHI OyayT
MO3HAKOMJICHBI C PSAOM 3aad, K KOTOPBIM MOTYT OBbITh NPUMEHEHBI JAaHHbIe MeToAbl. B uacTHOCTH, OyneT
HOAPOOHO OOCYKAEHO TO, KaK CTPOUTh [UAarpaMMHYIO TEXHUKy Kennelima ¥ BBIBOAUTH KBaHTOBOE

KHHETHYECKOE YpaBHEHUE.
1. leau u 3apauun

eap AUCUMNIMHBI

- (hopMupOBaHUE 3HAHUN M YMEHUH, HEOOXOAUMBIX AJISl IPOBEJCHUS TEOPETUUECKUX HCCIEAOBAHUH €
HCIOJIB30BaHUEM TAaKHX METOOB, KaK HEpaBHOBECHas AMarpaMMHas TEXHWKa, TexHuka Kemnapima,
KBAaHTOBOE KMHETHYECKOE YPaBHEHHUE U JIp. B PA3INYHBIX 00IACTIX COBPEMEHHON (PU3UKH.

3agauu AU CHUIIHHBI

- (opmupoBanue y oOydaromMxcs 3HAHMH O COBPEMEHHBIX 3aJja4ax, CBS3aHHBIX C ONHMCAaHHEM
MTOBE/ICHNS KBAaHTOBBIX CUCTEM BN OT COCTOSTHUS PABHOBECHS;

- oOydeHue CTyIEHTOB
HEPaBHOBECHBIX SIBJICHHH;

METOAAM,

HUCMOJIB3YCMbIM IIpU  OINMKMCAHWKU  PA3JIAMYHBIX KBAHTOBBLIX

- (I)OpMI/IpOBaHI/IC YMeHI/II\/’I W HABBIKOB IMPUMCHATH IIOJTYYCHHBIC 3HAHUA JJIA PCUICHUA 3aa4d IIpU

[IOMOIIIYM HEPABHOBECHOW JMArPaMMHOW TEXHHUKH,

paccMaTpruBaCMbIX B JAHHOM KYypCC.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

TexHuku Kennpima w  JOpyrux MOIXOMOB,

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JeATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKH)

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETB:

- OCHOBHbIE TOAXOIBI U TNPOOJEMBI, BO3HHKAIOUIME IPH OIUCAHUS KBAHTOBBIX CHCTEM BJAIH OT
COCTOSIHHSI PAaBHOBECHSL.

- OCHOBHBIC TOHATHS Kypca: MaTpHula IUIOTHOCTH, (yHKUUHM ['pruHa, HEpaBHOBECHas JUarpaMMHAas
TEXHHKA, KBAaHTOBOC KHHETHYECKOEC ypaBHEHHWE, (YHKIMOHAJ BIHMSHHUS, CTOXacTUYECKOE
muddepeHIanbHoe  ypaBHEHHE,  (DIyKTyallMOHHO-JMCCUTIATHBHAsS ~ Teopema,  O0O0OOIICHHBIH
I'u60coBckmit ancamOIb.

- CMBICII IPUMEHSAEMBIX B Kypce METOIOB.

- [IpumeHnsTs 00CyXIaeMble B paMKax Kypca IMOIXO0/bI K PEIICHHIO 3a/1ad.
- AHanu3upoBaTh NPUMEHUMOCTh OMUCAHHBIX METOAOB K OINHCAHUSI T€X WM HHBIX HEPABHOBECHBIX
SIBJICHUH.

BJIAJIETh:

- TeopeTndyecknM M HOHATUHHBIM anMapaToM (U3NKH HEPABHOBECHBIX CHCTEM.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OBonolusl B KBaHTOBOM  MEXaHMKE.
1 MeTtonpl  BBIYMCICHHS  KHHETHYECKHX 2 1 7
XapaKTEPUCTHUK.
OCHOBBI ~ TOCTPOCHHUSI  JAWATPAMMHOMN
2 TEXHHUKU JIJI1 HEPABHOBECHBIX MPOIECCOB 2 1 7
B OIIEPATOPHOM IOAXOIE.
3 Oyukmun [puna-Kengpima. 2 1 7
4 IIpaBuna BBITHCIEHHA JMarpaMM 1A 3 1 ]
Pa3HOro THIIAa B3aUMOJCHCTBUH.
Ces3b ypaBHeHUH uia GyHKuuid [puna
5 KMHETUYECKUM YpaBHEHHUEM. 3 1 ]
Undopmauusa, xotopas comepKuTCi B
¢bynxmax ['puna-Kenapima.
6 YpaBHeHuUs Ha (byHKINU 3 ’ 3
I'puna-Kenppima.
7 CoOcTBEeHHO-OHEpPreTHYEeCKasi 4acTb U 3 ) 9
ypaBHeHue JlalicoHa.
[Tpumepsbr IIPOCTBIX BBIYUCIIEHUI
] KMHETHYECKHUX XapaKTepHCTHK c 3 5 9
[IOMOILbI0 HEPAaBHOBECHOM JUarpaMMHON
TEXHUKH.
9 [IpocTpaHcTBEHHO-HEOIHOPOIHBIE 3 1 9
HEPaBHOBECHBIE COCTOSHUSL.
Ces3p TexHuku Kengeima ¢ Teopuei
10 |1MHEWHOro OTKIMKAa W TeMIIepaTypHOU 3 1 9
JMarpaMMHOM TEXHUKOM.
11 Hexoropslie HepenieHHbIE TPOOIEMBI. 3 2 9
Hroro yacos 30 15 90

[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. 9BOJ]IOI_II/I$I B KBAHTOBOW MeXaHHKe. MeToabl BHIUUCICHUS KHHETUIECKUX XapaKTCPHUCTHUK.

KBanToBass kumHeTHKa M KBaHTOBas craTHCTMKa. OnepaTop 3BONIOUMU. ODBONIOUMA YHUCTBIX U
CMeIaHHbIX cocTosiHuil. C1abo M CHIIBHO HEpaBHOBECHBIE COCTOSIHUS. JIMHEWHBIN ¥ HETWHEHHBIN
OTKJIMK cucTeMbl. [IoHsATHE 0 KHHETHYECKNX KO PUIICHTaX.

2. OCHOBBI TIOCTPOCHHUS TUATPAMMHON TEXHUKH JUIsl HEPAaBHOBECHBIX IPOIIECCOB B ONEPATOPHOM
MOIXOE.

[Tonsitue o xoutype Kemnnpima. YaBoenue uncia none. [loctpoenue Teopun BOZMYIIICHHIA.
3. ®yukiuu [puna-Kengpima.

[Moctpoenne ¢ynxnuii ['puna-Kengpima. VX cBoiicTBa CHMMETPUH W COOTHOIIEHHSI MEXTY HHUMHU.
Cryyaii TETIIOBOrO paBHOBECHSI.

4. IlpaBuia BEIYMCICHUS IUArpaMM JIsl pa3HOTO TUIA B3aUMOJICHCTBUI.

[IpaBuna BeIUMCICHHS AWArpaMM JJiS pa3HOTO TUIA B3aUMOICHCTBHUM. [IpHuMHHOCTH M 3aHyJeHUE
psna nuarpaMm.

5. Csi3b ypaBHeHu#l mist QyHkiuil ['puHa ¢ xuHeTndeckuM ypaBHeHueM. MHbopmarms, koTopas
coaepxxurcs B pyHkuusax [ puna-Kennpima.

CBsi3p ypaBHeHWH uis QyHKumd [puHa ¢ KMHeTHYecKMM ypaBHeHHeM. WHdopmamms, koTtopas
coaepxurcs B pynkiusx [puna-Kennapima. [IpeoOdpazoBanue Burnepa.

6. YpaBHenus Ha ¢pynkuuu [puna-Kenpia.

VpaBHenuss Ha ¢Qynkuun I'puna-Kenneima. CyMMupoBaHHE — OZHOYACTHYHO-HENPUBOAMMBIX
IarpamMm.

7. CoOcTBEHHO-3HEpreTHYECKas 4acTh U ypaBHeHue JlalicoHa.

CoOcTBeHHO-3HEpreTHYeCKasi 4acTb. YpaBHeHue JlalicoHa A pa3sHOTO TUNA B3aUMOACHUCTBUS.
BrIBOI KMHETUUECKOTO YpaBHEHHMS U3 ypaBHeHus [lalicoHa.

8. Ilpumeprl IPOCTHIX BBIUUCIEHUH KMHETHUECKHX XapaKTEpUCTHK C IOMOLIbI0 HEPABHOBECHOMU
IarpaMMHON TEXHUKH.

IIpuMepsl NPOCTBIX BBIYMCICHUNH KUHETUYECKUX XapaKTEPUCTUK C IIOMOIIbI0 HEPABHOBECHOM
IUarpaMMHOM TeXHUKH. [lpuMmep TyHHENbHBIX KOHTAaKTOB. lCIONb30BaHNE HEPaBHOBECHOU
UarpaMMHOM TEXHUKU JIJIs1 UX OIIMCAHUS.

9. IIpocTpaHCTBEHHO-HEOAHOPOAHbBIE HEPABHOBECHBIE COCTOSHHUS.

[IpocTpaHcTBEHHO-HEOIHOPOIHbBIE HEPaBHOBECHbIE COCTOSIHHUS. KBa3supaBHoBeCHbIE u
CTallMOHAPHBIE HEPABHOBECHBIE COCTOSHUSI.



10. Cea3p Texuuku Kenpplma ¢ Teopueil TUHEHHOTO OTKJIMKA M TEMIIEPATypHOM IuarpaMMHOMN
TEXHUKOU.

Cesa3p TexHuku Kengplma ¢ Teopuel JHMHEHHOrO OTKIMKA W TEMIIEPAaTYpHOH JIuMarpaMMHOMN
TEXHUKOU. Brruncnenvie GyHKIMN JIMHEHHOTO OTKJIMKA B paMKaxX TexHUkH Kenppiiia.

11. HexoTopble HepelieHHbBIE MPOOIEMBI.

Hexotopsle HepeleHHbIe TPOoOIeMbl ONTMCAHUS HEPABHOBECHBIX COCTOSHHUN B pealIbHBIX CHCTEMaX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYlIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHsI, KOMIIBIOTED, HHTEPHET-COCINHEHHE.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 10 : ®uznueckas kuHeTHka : yue0. mocobue Jiist By30B /
JI. . Jlanpay, E. M. JIudmun ; nox pea. JI. I1. [TutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmamiur,
2001, 2002, 2007 .— 536 c.
2. G. D. Mahan, Many-Particle Physics, Plenum, New York, 1990.

JlomonHuTenpHas IUTEparypa
1. J. Berges, Nonequilibrium Quantum Fields: From Cold Atoms to Cosmology, arXiv:1503.02907
2. A. Kameneyv, Field theory of non-equilibrium systems, Cambridge University Press, 2011.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

www.arXiv.org

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Zoom, Google meet.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIEC OMpPENEICHUS AUCIUIIUHBL,
YMETb PUMEHSThH NOJYYCHHBIC 3HAHUSA JIJISl PEILICHUS PA3IUUHbIX 3a]1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMU JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JACIUTLINHBL.



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAIUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.I. CemeHOB, KaH]I. H3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco6eH ycrenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOTYKTOB

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucumiuinHbl « HepaBHOBeCHas AuarpaMMHast TEXHUKa) 00y4alOIIMICS JOJKEH:

3HATb:

- OCcHOBHEIE noaxoabl U HpO6JIeMBI, BO3HUKAKOIIUC NPH ONHCAHUA KBAHTOBBIX CHUCTEM BJaJIM OT

COCTOSIHUS paBHOBCCHUH.

- OCHOBHBIC TOHATHS Kypca: MaTpHla IUIOTHOCTH, (yHKUuHM ['prHa, HEpaBHOBECHas JUarpaMMHAas

TEXHUKA, KBAaHTOBOE
muddepeHmanbHoe  ypaBHEHHE,
I'n66coBckuii ancaMOJIb.

- CMBICJI IPUMEHSIEMBIX B KypC€ METOJIOB.

yMeTh:

KMHETHUYECKOE
(GITyKTyarMOHHO-JUCCUITAaTHBHAS

ypaBHEeHHe, (YyHKIHMOHAJI  BIHMSHUA,

TeopeMa,

CTOXAaCTHYECKOE
0000IIEHHbIN

- [IpumensaTs 06cyx1aeMble B paMKax Kypca IMOIXOAbI K PELICHUIO 3a/1a4.
- AHanM3upoBaTh NMPUMEHUMOCTH OMHMCAHHBIX METONOB K ONHCAaHHS TE€X WM WHBIX HEPABHOBECHBIX

SIBJICHUH.
BJIAJETh:

- TeopeTndyecknM M HOHATUHHBIM anMapaToM (U3NKHU HEPABHOBECHBIX CHCTEM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1 BbIBOI KHHETHYECKOTO ypaBHEHUA U3 ypaBHeHUs JlaiicoHa.

[V I SN VS I S

PaccmoTrpenune npumepa TyHHEIbHBIX KOHTAKTOB.

Brruncnenne GyHKIUI TUHEHHOTO OTKIIMKA B paMKax TeXHUKH Kenapima.
Onucanue HETMHEMHOIO OTKIIMKA B paMKax TexHUkH Kennpima.

BriBoz cBS3M Mekay IuarpaMMHBIMU TexHuKamu Kenppima nu Maity6apsl.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TepeyeHb KOHTPOIBHBIX BOIPOCOB:
. KBanTOBas KMHETHKA M KBAHTOBAs CTAaTHCTHKA
. DBOJIIOLUA YUCTHIX U CMEIIAHHBIX COCTOSHUM.
. JINHEWHBIN 1 HEJIMHEHHBINA OTKIIMK CUCTEMBI.
. IonsiTHE 0 KHHETUYECKUX KOADDUITUEHTAX.
. CBsi3b pa3IMYHBIX TIOJXOJI0B i BOSHHUKAIOIIKE ITPH 3TOM ITPOOIIEMEI.

. CBoiicTBa CHMMETPHUH U COOTHOLICHUS MEXIY HUMH.
. Ciy4aii TermyI0BOro paBHOBECHSI.

1

2

3

4

5

6. Iloctpoenue ¢pynkumii [ puna-Kennpima.

7

8

9. PaBHOBecHBIE, CTaLlMOHAPHBIC U HEPABHOBECHBIE COCTOSHUS CUCTEMBI.
1

0. BeIBOT KNHETHYECKOTO YpaBHEHHA U3 ypaBHeHMs JlalicoHa.

[Tpumepsl OusetoB ist quddepeHIMPOBAHHOIO 3a4eTa:

burer 1.

1. KBaHTOBasI KHHETHKA M KBAHTOBAs CTaTHCTHUKA.

2. Boruncnenue QyHKIUi TUHEHHOTO OTKIIMKA B paMKax TexHUKU Kenapima.
burer 2.

1. DBOMIOLMS YUCTHIX U CMEIIAHHBIX COCTOSHUH.

2. BrIBOA KMHETHUYECKOTO YPaBHEHMSI U3 ypaBHEHUS JlalicoHa.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/sIOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMEeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOopouro 6 0aIoB - BEICTABIISCTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha IPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE s AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 Oajla - BBICTABIISETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOku B (popMynupoBKax 0a30BbIX HOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU LTSI ajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu poBeneHNM yCTHOTO 3adeTa oOydaromeMycs npeaocrapisercs 30 MUHYT Ha MOAroToBKY. Ompoc
oOydJaromerocsi mo OWIeTy He JOJDKEH NPEBBIATh OJHOTO acTpoHOMHUYeckoro uaca. OleHuBaHUE
3HAHUU DPOU3BOAUTCS B COOTBETCTBUU C BBIIICYKA3aHHBIMU KPUTCPUSIMU B COOTBETCTBUU C
cofiepKaHueM JAUCIUILTHHBL.



