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 nmpennasnaden uis cTyneHTOB niepBoro kypca mMaructparypsl MOTH u umeer cBoeii 1enbo o0yueHHe
CTYIIEHTOB METOAAM, HCIIOJIIb3YEMBIM INPU OMHCAHUM Pa3JINYHBIX KBAHTOBBIX HEPABHOBECHBIX SBICHHUH B
COBPEMEHHOM (pM3MKE KOHIEHCHPOBAHHOTO COCTOSHHUS BellecTBa. Takke B paMKax Kypca CTyAEHTHI OymayT
MO3HAKOMJICHBI C PSAAOM 3ajad, K KOTOPhIM MOTYT OBITh MPUMEHEHBI JaHHbIe MeTOIbl. B wactHoCTH, Oyner
oAPOOHO OOCYKAEHO TO, KAaK CTPOUTh JUMArpaMMHYI0 TexXxHMKYy Kenapimia ¥ BBIBOJWTH KBAaHTOBOE

KHHETHYECKOE YpaBHEHUE.
1. leau u 3apauun

eap AUCUMNIMHBI

- (hopMHpOBaHNE 3HAHUH M yMEHHH, HEOOXOAUMBIX JUIS IMPOBEACHUS TEOPETHUECKUX MCCIEAOBAHUIl €
HCIOJB30BaHUEM TAaKHWX METO/OB, KaK HEpaBHOBECHasl AWarpaMMHas TE€XHUKa, TexHuka Kemnaplma,
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;

- oOy4yeHHe CTYyIEHTOB
HEPaBHOBECHBIX SIBJICHHH;

METOJIaM,

HUCIIOJIb3YyCMbIM  IIpU  OIHMCAHWMN  PA3JIMYHBIX KBAHTOBBIX

- Q)OpMHpOBaHI/Ie YMGHI/Iﬁ U HABBIKOB IMPUMCHATH IIOJYYCHHBIC 3HAHUA [JId PCHICHUA 3a4a4d IIpU

[IOMOIIM HEPABHOBECHOW JHMArpaMMHON TEXHUKH,

paccMaTpruBaCMbIX B JAHHOM KYypCC.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

TexHukyd Kennplma ©  Opyrux 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 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

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 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
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 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

3HAThb:



YMETB:

- OcHOBHbIE HOAXOABI M MPOOJEMbI, BOHUKAIOIINE NPU OMHMCAHHUS KBAaHTOBBIX CHUCTEM BJAJIU OT
COCTOSIHHSI PAaBHOBECHSL.

- OcHOBHBIC TOHATHS Kypca: MaTpHIa IUIOTHOCTH, (pyHKuuM I'puHa, HepaBHOBECHasl IUarpaMMHas
TEeXHHKA, KBAaHTOBOE KHHETHYECKOE ypaBHEHHE, (YHKIMOHAN  BIUSHHSA, CTOXaCTHYECKOE
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 KBAaHTOBOW  MEXaHUKE.
1 MeTtonpl  BBIYMCICHHS  KHHETHYECKHX 2 1 7
XapaKTEPUCTHUK.
OCHOBBI ~ TOCTPOCHHUSI  JAWATPAMMHOMN
2 TEXHHUKH NIl HEPAaBHOBECHBIX 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, kotopas coOepKHUTCS B
¢bynxmax ['puna-Kenapima.
6 YpaBHeHuUs Ha byHKIMU 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 AMarpaMMHON
TEXHUKH.
9 [IpocTpaHcTBEHHO-HEOIHOPOIHBIE 3 1 9
HEPaBHOBECHBIE COCTOSHUSL.
Ces3p Texuuku Kennpima c Teopueit
10 |1MHEMHOro OTKIMKA M TEMIEpaTypHOU 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 kuHeTHKa M KBaHTOBas cTaTHUCTUKA. OmepaTop HBOJIONUH. ODBOJIOLUS YHCTHIX H
CMelaHHbIX cocTosiHuil. Caabo M CHIIBHO HEpaBHOBECHBIC COCTOSIHUA. JIMHEWHBIM ¥ HEWHEHHBIH
OTKJIMK cucTeMbl. [IoHsATHE 0 KHHETHYECKNX KO PUIICHTaX.

2. OCHOBBI TOCTPOCHUS NUArPAMMHON TEXHHUKH JJII HEPAaBHOBECHBIX IPOIIECCOB B OMEPATOPHOM
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 BeYMCICHUS AUarpamM JUisi pPa3HOTO THIIA B3auMOneHCTBUU. [Ipu4MHHOCTE M 3aHyJICHUE
psna nuarpaMm.

5. Csi3b ypaBHeHWU ans QyHKiuil [puHa ¢ kuHeTHyeckuM ypaBHeHueM. MHpopmanus, kotopas
coaepxxurcs B pyHkuusax [ puna-Kennpima.

CBs3p ypaBHeHW# st QyHKuMA [puHAa ¢ KHHETHYECKMM ypaBHeHHEM. MHpopmarms, KoTopas
coaepxurcs B pynkiusx [puna-Kennapima. [IpeoOdpazoBanue Burnepa.

6. YpaBHenus Ha ¢pynkuuu [puna-Kenpia.

VpaBHenunss Ha ¢Qynkuumn Ipuna-Kenppima. CymmupoBaHHe — OJHOYACTHYHO-HETIPHUBOIUMBIX
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 NPOCTHIX BBIUMCIEHUH KMHETMYECKHX XapaKTEpPUCTHK C IIOMOLIbI0 HEPaBHOBECHOM
IarpaMMHON TEXHUKH.

IIpumepsl NPOCTHIX BBIYMCICHUM KHHETHMUYECKUX XapaKTEPUCTUK C IIOMOIIbIO HEPaBHOBECHOM
JUarpaMMHOM TeXHUKH. IIpuMep TyHHEIBHBIX KOHTAKTOB. lCNoONb30BaHHE HEPABHOBECHOM
UarpaMMHOM TEXHUKU JIJIs1 UX OIIMCAHUS.

9. IIpocTpaHCTBEHHO-HEOAHOPOAHbBIE HEPABHOBECHBIE COCTOSHHUS.

[IpocTpaHcTBEHHO-HEOIHOPOIHbBIE HEPaBHOBECHbIE COCTOSIHUS. KBa3supaBHOBeCHbIE u
CTallMOHAPHBIE HEPABHOBECHBIE COCTOSHUSI.



10. Cesa3p Texuuku Kemnaplmma ¢ Teopued JTMHEWHOTO OTKIMKAa M TEMIIEpaTypHOW AHarpaMMHON
TEXHUKOU.

Cesa3p TexHuku Kengpima ¢ Teopuel JMHEHHOTO OTKIMKA M TEMIEPAaTypHOW JuarpaMMHON
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, M3y4yalOM{d AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpENeTeHUs AUCIUILINHBI,
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 Marepuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JACIUTLINHBL.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/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

kBaTuuKkanus: 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 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
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 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS 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  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATb:

- OCHOBHEBIE noaxoabl U Hp06HeMBI, BO3HUKAIOIIUC IIPpHU OIMMCAHUA KBAHTOBBIX CHCTEM BIalln OT

COCTOSIHUS paBHOBCCHUH.

- OcHOBHBIC TOHATHS Kypca: MaTpHIa IUIOTHOCTH, (pyHKumu I'puHa, HepaBHOBECHasl IuarpaMMHas

TEXHUKA, KBAaHTOBOE
muddepeHmanbHoe  ypaBHEHHE,
I'n66coBckuii ancaMOJIb.

- CMBICJI IPUMEHSIEMBIX B KypC€ METOJIOB.

yMeTh:

KHHETHYECKOE
(GITyKTyarMOHHO-JUCCUITAaTHBHAS

ypaBHeHHe, (YyHKIMOHAJI  BIUSHHUA,

TeopeMa,

CTOXaCTHYECKOE
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.

. Hocrpoenue pynxumii [ puna-Kenapima.
. CBoiicTBa CHMMETPHUH U COOTHOLICHUS MEXIY HUMH.
. Ciy4aii TermyI0BOro paBHOBECHSI.

1

2

3

4

5. CBHBB PA3JINYHBIX MOAXOA0B U BO3HUKAIOIIINEC IIPU 3TOM HpO6J'ICMBI.

6

7

8

9. PaBHOBGCHBIe, CTAalTMOHAPHBIC 1 HCPABHOBCCHBIC COCTOAHUSA CUCTCMBI.
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 ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJIyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTEIbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynoOBIETBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHnM yCTHOTO 3aueTa oOy4JaromeMycs npeaocrasisercs 30 MUHYT Ha moAroToBKy. Ompoc
oOydJarorerocsi Mo OWJIETYy HE JOJDKEH MPEBBINIATh OIHOTO acTpoHOMUYecKoro vaca. OleHHWBaHHE
3HAHUU MPOU3BOAMUTCS B COOTBETCTBUU C BBIIICYKa3aHHBIMU KPUTEPUSIMHU B COOTBETCTBUU C
cofiepKaHueM JAUCIUILTHHBL.



