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I. Ilein 1 3ajauM AUCLUIIUHBI

[Ipy usyyeHuun [UCLUIUIMHBL «®PH3nyecKass KUHeTUKa» CTYZJEeHTbl W3y4dyaroT U OCBauBarOT
K/IaCCUYeCKyl0 Y COBpeMEeHHble WHTepIipeTalu CTaTUCTUKO-TePMOJAUHAMUUYECKUX IIPUHLUIIOB WU
MaHopamy HMX Ba)KHEMIIWX CJIe[ICTBUI; COBPEMEHHBIM CTaTUCTUUECKWM anmapaT; YHHBepCasbHbIe
(bnyKTyalMOHHO-AUCCUTIALIMOHHbIE TeOPeMbl U COOTHOLLIEHUSI.

Ienu Kypca

Henbto Kypca «®Pu3nueckasi KUHETUKa» SIBJISIeTCS O3HAKOMJIEHHWE C OCHOBHBIMU HJeSIMH U
TIpe/IIOChIIKaMH, Jie)KallliMK B OCHOBE OIKCaHUs C/TyYaliHbIX MPOLIECCOB, NMPOTEKaroLMX B IPUPO/ie B
peasibHBIX YCIOBUSIX U B PeabHbIX CUCTEMaX, MMEIOIINX, KaK MpaBuio, 0eCKOHeUHOe YHCIIO CTeTleHe
cB0OO/IbI TIPY HAJTMUMK aKTUBHOTO BO3/IeMCTBUS BHELIIHel CpeJibl.

3apauu Kypca

BeipaboTath y CTy/leHTa HaBbIKM MPAKTHYECKOTO UCI0/b30BaHUsI METO/IOB, Tpe/jHa3HaueHHbIX
JJ1 MaTeMaTU4eCKOTO MOZe/TMPOBAaHUSI ¥ OTTUCAHUS TIOBeZleHus (PM3NUeCKNX CHUCTeM, UMeloInx Oec-
KOHeuHOe UKCJIo cTereHel CBOOO/IbI TIPY HA/TMUKMU aKTUBHOTO BO3/IeMCTBYSI BHEILIHEH Cpe/ib
I1. Mecrto auciunmmHbl B cTpyKType OIIOII

OuciunivHa «@u3nueckass KMHEeTUKa» OTHOCUTCS K JWCLUIIIMHAM, (POPMUPYEMbIM Y4YaCTHHU-
KaMu oOpa3oBaTesbHOTO Tiporiecca. «®Pu3nueckasi KMHETHKa» 3aBepilaeT LUKI (U3UYeCKUX [IUC-
LMIUIMH U TIpejrio/jiaraeT 3HaHWe OCHOB K/1aCCUYEeCKOW MeXaHWKW, TeOpUU TMOJsl, HePeasiTUBUCTCKOU
KBAHTOBOM MeXaHMKH, TePMOAMHAMMKU U CTaTUCTUUECKOW (PM3MKH, a TakKe OCHOB BCeX pas3fie/ioB
BbICIIIe MareMaTWKU. TakuM o0pa3oM, [jis OCBOEHHsl [JaHHOM AUCLUIUIMHBI CTy[eHT JOJDKeH
00/1a/1aTh 3HAHUSIMU TIO CIEAYIOIIMM AUCLMIUTMHAM: « TeopeTruecKass MexaHuKa», «OJIeKTPOJHaAMMU-
Ka», «KBaHTOBasi Teopusi», « epMouHaMMKa M CTaTUCTUUECKAs (PU3MKa».
II1. TpeGoBaHusA K pe3ybTaTaM 0CBOEHHS JUCIUIIIHHBI
[Tporjecc uyueHust AUCLMITIMHBI (MOZYJIs1) HaripaB/ieH Ha (OpMHPOBaHKe C/IeyIOIIUX KOMIIeTeHL[M:
- CniocobeH UCII0/1b30BaTh CIeLaIM3UPOBaHHbIe 3HaHUS B 00/1aCTH (DM3UKH /71T OCBOEHHUS TTPOHIIH -
HbIX (pusnueckux aucturuivH (ITK-1).
IlepeueHb MJIAHNPYEMBIX Pe3y/IbTaTOB 00y4YeHHs 10 JUCIUIIHHE , COOTHECeHHBIX C NHAMKATO-

aMH JOCTIDKeHHs KOMIeTeHIUH

KomnereHuys IMK-1

WHaukaTopbl Komre- | MITK 11
3HaeT OCHOBOMOJIArarolye TPUHLMIIbL, TOHATUS (U3UUECKON KuHe-

TeHI[UU
THKHU.

Pe3ynbTaThl 00yueHusi | 3Haem: OCHOBOIIOJIATraOI[He TIPUHITUIIBI, TIOHATHS W TUIIOTEe3bI, JIeXKa-
II1ie B OCHOBE KWHETHUECKUX ypaBHEHUH; TIPUOIMKeHUs], 3a/10)KeHHbIe
TIPU BBIBOZIE COOTBETCTBYIOIIUX ypaBHEeHUHN

Ymeem: ajekBaTHO COIOCTaBJISATh AAHHbIM KOHKPETHBIM CloyuyaliHbIN
riporjecc croco0y ero onucaHusi (BbIOOP ypaBHEeHUs);

Baadeem: MeTo/jaMU pellieHHs COOTBETCTBYIOIUX YpaBHEHHM B TpeOy-
eMOM MPUOIVKEHNH.

IV. Cojep>xaHue ¥ CTPYKTYypa JUCIHMILUTAHBI (MOAYJIA)

OOBeM IUCLIMIIMHBI COCTAB/ISIET 2 3aUeTHBIX €eHUIIbI, 72 uaca, B TOM 4Kc/ie 53 yaca KOHTaKTHOM
paboThI.

3aHATHST TIPOBOJATCSA TOMBKO B OUHOM (opme oOyueHHsi C TIpUMeHEeHHeM JWCTaHLJMOHHOTO
KOHTPOJISI CaMOCTOSITeNIbHOM paboThl cTyZeHToB uepe3 OMOC @dakynbreta. OJ/IEKTPOHHOM W
JVCTaHIIMOHHOM (hopM 0OyueHUs He TIpeAyCMaTpPUBAETCS.

Ha nipaktrueckyo ogroToBKy OTBOAUTCA 22 yaca.

dopmMa NpoMe)KyTOUHOM aTTecTalliu: 3ayerT.



4.1. CO]]ep)KaHl/le AUCHUIVIMHBI, CTPYKTYPHPOBAHHOE II0 T€MadM, C YKd3dHUE€EM BHU/A0B
y‘leﬁHle 3aHATHH U O0TBE/IEHHOI'0 Hd HUX KO/INUEeCTBd dKdJieMHUeCKHX YdCOB
Ne |Pazpme| C | Bc ns Buibl yue6HO paboThl, ®DOpMBI TEKY-
n/n 1 e e- HUX BKJ/TIOYasi CaMOCTOSITe/TbHY0 paboTy 00yYaroIuXxcsl , IpaKTHUe- | Iero KOHTPOJIS
Juc- | M | Tro | Ipak- CKYI0 MOArOTOBKY U TPYZ0€MKOCTh yCIeBaeMOCTH;
LU | e ya | TU4e- (B yacax) dopma
WHBI/ | C | CO | CKag TIPOMEXKYTOU-
KonTakTHas pabora npenogasaTtesns ¢ obyuatoiu- | CamocTosi- "
TeMbl | T B | TIOATO HOW aTTecTa-
MUCS TesIbHas
p TOBKa a6oTa LU
00y- Jlekuum CemuHapckue | KoHcynbTaumu p (no cemecm-
YaroL| /TipaKTUYecKue pam)
UXCst /naboparopHble
3aHATUA
1 1-28 |8 |72 |22 22 22 1 8 [IpakTnye-
CKoe  3aja-
HUe; BOIpO-
Cbl U 3da4H
K 3a4eTy
Nroro: 72 |22 22 22 1 8

4.2, TInaH BHeayAUTOPHOIN CaMOCTOSTE/IbLHOM Pad0oThl 00yUaOIIMXCSA 10 JUCHUIUINHE

Cemectp Hassanue CamocrosTenbHas pabota obyuaroumxcst | OueHouHoe | YueOHO-
TB MeTo uye-
pas/ena, Bupg  camo-|Cpoku  Bbl-| Tpyzo- CPEACTBO CTOA 5 €
TEMEI CTOAATe/IbHOM | ITOJTHEHNS eMKCTb cioe obecre-
YeHU MO-
paboThI (uac.) eHpe camo
CTOSATe/IbHOU
paboThI
8 Tema 1-28 3azsaHue B [Tocne npowu- 8 HemoHcTpa- |Hcrounnkn 13
Busle 3asiaun | ACHHBIX TeM LMsl TOTOBBIX | OCHOBHOM 1 Ao~
pelleHnu TIOJTHUTETbHOMU

JIUTEPATYPhI IO
TeMe TpaKThue-
CKMX 3aHSTHM;
O6pa3oBareb-
pecypchl,
JO-CTyTIHBIE 110

HbIE

JIOTWHY U Tapo-
JI0, TIpefioCcTaB-
ssemblM  Hayu-
HOll Oubmmore-
Kot UT'Y.

4.3. CojiepxaHue yueOHOro Marepuasia
Cojpep)xaHue pa3fie/ioB ¥ TeM AUCLUNIUHbI

Pa3pen 1. CToxacTHYecKHe MPOLecchl Ha MpUMepe CIyYalHbIX 0Ty aHui
Tema 1. 3ajaua o «cmydaliHBIX O/TY>KIAHUSX» B OJIHOMEPHOM ciydvae. Pacripesienienue bepHyi-
. TTepexo K HEMPepLIBHBIM MIepEMEHHBIM (BPeMsi-KOOP/JUHATA).




Tema 2. TlpenenbHbId Clydali OOMBIIMX BPeMeH W MaslbIX OTK/IOHEHWH OT HayaJbHOW TOUKHU B
3ajlaue 0 CJIyyaliHbIX O/Ty>KJaHUsIX B OZHOMepHOM ciyuae. Pacripesenienue I"aycca. Boi-
yncaeHre Ko3pduimenrta auddysuu, ero Gpu3MUecKrii CMbICII.

Tema 3. CnyuaiiHble 6iyx/gaHusi B 3-MepHOM mipocTpaHcTBe. Teopema MapkoBa. CBsi3b MeXy
dypre-00pa3oM TUIOTHOCTH BEPOSITHOCTU TIOMAaJaHusi rmocje N IIaroB B TOUKYy R U
TIJIOTHOCTSIMK BEPOSITHOCTU C/Ty4YaiHbIX IepeMellleHHi Ha OJWH Liar.

Tema 4. TloHsTHe 0 COBMECTHOH TUVIOTHOCTH BeposiTHOCTH W, mopsizka n. Ee nosoxutenbHas
OTpe/leJIeHHOCTb. Y C/IOBHE COT/IaCOBAaHHOCTU C TJIOTHOCTSIMM BEPOSITHOCTM HU3IIKX
nopsiAKoB. IloHATHe MIOTHOCTH BepOSITHOCTH Iepexofa OT OFHOIO 3HaueHus Clayvau-
HOW BeMUMHBI K JPYroMy 3HaueHWI0 3a BpeMs t. «UMCTO cCilyuyaiiHble» IPOLIeCCHI.
Omnpefenenre MapKOBCKOIO IIpoLjecca yepe3 COBMECTHYIO IJIOTHOCTb BEPOSATHOCTU U
TJIOTHOCTb BePOSITHOCTH Tepexoia. BeiBos MHTerpanbHOro ypaBHeHUs: CMOJTyXOBCKOTO
(Hennmena-Konmoropoga).

Tema 5. [loka3aTesbCTBO TOTO, UTO pellleHHe MapKoBa /ijisi TVIOTHOCTH BEPOSITHOCTH Tiepexo/ia
TIPY TIPOM3BOJILHBIX CTyYaliHbIX O/y)KIaHWSIX YJOBJIEeTBOpsieT ypaBHeHHIO CMOTyXOB-
ckoro. [IpenenbHOe 3HaueHMe MIOTHOCTU BEPOSITHOCTH Tepexo/a 3a Bpems ¢ =0.

Tema 6. BbIunc/ieHHe MJIOTHOCTH BEPOSITHOCTH C/TyUalHbIX 3-MePHBIX OJTy»KIaHUM [I71s rayCCoB-
CKUX pacripefie/ieHui CiayuyaiiHbIx repemeliljeHuit (hopmyna MapkoBa Ajis TJIOTHOCTH
BepOSITHOCTU U ee Dypbe-006pa3sa).

Pazpen 2. OcHOBHbIe KHHEeTHYECKHE YDABHEHUSA
Tema 7. ¥YpaBHenne @Pokkepa-IlnaHka [jis TUIOTHOCTH BePOSITHOCTH Tiepexoja. Pusnyeckuid

cMbic KoagduupenTos neperoca 1Y) y BOY)

Tema 8. Beruncnenue Ko3QuieHTOB riepeHoca AWY) y BOY)| BO3HUKAIOIIVUX B YPaBHEHUH
dokkepa-IlnaHka pAasi OGPOYHOBCKOTO [IBWKeHUsI (C WCII0/Ib30BaHUEM  CJIeICTBUI
ypaBHeHus JlaH)keBeHa).

Tema 9. BpoyHoBcKoe ABwKeHue. YpaBHeHHWe JlamkeBeHa. Koppessiliiy BO BpeMeHU CITydaii-
HBIX BeJIMUMH. BbIuMC/ieHWe cpejHEro 3HaueHWs KBajipaTa CKOPOCTU OpOYHOBCKOM
yacTuipl. «[ToTepsi» MHGHOPMALIMKM O HAUaTbHBIX yCIOBUSIX.

Tema 10. BeiBoz ypaBHeHuss bBosbljMaHa [/ pa3pspkeHHOTO rasa. PaBHOBecHOe pellleHHe
ypaBHeHus1 bosiblimaHa.

Tema 11. BwiBog H-Teopembl BosbliMaHa. AHanmu3 [OMYIIEHUH, WCIO/Ib3yeMbIX TIPH BBIBOJIE
ypaBHeHus bosbljmaHa.

Tema 12. Cummerpu3zaiysi ypaBHeHUs1 BosibIiMaHa 10 KMHETUYECKUM TiepeMeHHBIM (pa3/MuHbIe
TIpe/ICTaB/IeHHs] MHTeTpa/ia CTOJIKHOBEHHUH C YYeTOM 3aKOHOB COXpaHeHUsl YHEePruu U
VIMITYJIbCA).

Tema 13. TayccoBckuii cTaliOHApHBIM MapKOBCKuUM Tipoijecc. Teopema ly0a.

Tema 14. OcHoBHOe KuHeTHUecKoe ypaBHeHue [laysmu (master equation). CBsi3b TJIOTHOCTU Be-
POSITHOCTH Tlepexo/ia Cy4aiiHOW BeJIMUMHBI OT OJHOTO 3HaueHHsi K IPyroMy CO CKOpPO-
CTBIO Tepexo/a JaHHOW C/IyYalHOW BeJIMUYMHBI K HEKOTOPOMY MPOMEKYTOUHOMY COCTO-
SHUIO.

Tema 15. ®yHKuus pacripefesieHus TI0 YMC/TY YaCTUL] TPU PaZMOaKTUBHOM pacriazie (BbIBOZ, U3
OCHOBHOT'O KMHETUYeCKOT0 ypaBHeHus [laymm).

Tema 16. OpHockopocTHoe auddy3HOe ypaBHeHHe W TpaHWUHbIE YC/IOBHS (OCHOBHBIE TIPU-
6mokenus: audy3roHHON TeopyH, BeIBOJ, Auddy3uoHHOTr0 ypaBHeHwUs1). [IpocTelimme
I dy3roHHbIe 3a/1auu.

Tema 17. CraTrCTHKa TPaBUTALMOHHOTO T10JIs, CO3aHHOTO CTy4aliHbIM pacripezie/ieHUeM 3Be3/|

Tema 18. JIsHrmMropoBckue KosieOaHusI T1a3MbI

Paspen 3. D/1eMeHTHI TEOPHUH MEepPeHoca
Tema 19. DnekTpoHHas yia3ma B MeTasiie. [IpoBOJUMOCTb.




Tema 20.
Tema 21.

TenonpoBOAHOCTL 3/IEKTPOHHOIO ra3a B MeTaslie

CeueHys siZlepHBIX TPOLIECCOB M UX CBSA3b C MaKPOCKOMWUYECKMMH XapaKTepuCTHUKaMu
HEUTPOHHBIX [TOTOKOB

YpaBHeHHe OajlaHCa YKC/Ia YaCTUL] B OIHOCKOPOCTHOM MO/ie/n

[InoTHOCTB TOKa

OpHocTOpOHHMe TOKU. ['paHNyYHbIe YCI0BUS Ha TpaHuLie cpefia — BaKyyM

ToueyHbIN UCTOYHUK B CpeJie C MOIJIOLeHHeM U pacCessHueM

[TepeHoc B cpesie 6e3 MOT/OIIeHMST U UICTOYHUKOB

Cpejia c TiorJioljeH1eM TPy Ha/IMUMK UCTOUHUKA 6e3 paccestHUs

YpaBHeHHe repeHoca MyYKOB HEUTPOHOB B aKTMBHOM Cpejie

Tema 22.
Tema 23.
Tema 24.
Tema 25.
Tema 26.
Tema 27.
Tema 28.

4.3.1. ITlepeueHb CEMHHAPCKHX, MPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

No

Ne pasgena u
TeMbI JUCLIUILIN-
HbI

HanMeHOBaH1e CeMHHApOB,
MPAKTHYECKUX U J1ab0paTOPHBIX
pabor

Tpypo-
eMKOCTb
(uacer)

OneHou-
HbIe cpeji-
CTBa

dopmupy-
eMble
KOMIIe-
TeHLUU

2

3

4

S5

6

Paspmen 1, Tema 1

3aziaua 0 «CayJyarlHbIX Omy>K/a-
HUSIX» B OJJHOMEDHOM CJTyuae.
Pacnipesnenenue bepHysum.

Paznen 1, Tema 2

[TpemenbHBIN CTydaid OOJIBITMX
BpeMeH U MaJibIX OTK/IOHEeHUH OT
HauaJIbHOM TOUKHM B 3a/iaue O
CJTydalHbIX OJTY>KIAHUSX B Of1-
HOMepHOM ciydvae. Pacripeziene-
Hue ['aycca.

Pazgen 1, Tema 3

CnyyaiiHbie 6/1y)KaaHus B 3-
MEpHOM I[IPOCTPAHCTBe.

Pazgen 1, Tema 4

NHurerpansHoe ypaBHeHue CMO-
nyxoBckoro (YernmeHa-
Konmoropoga).

Pazgen 1, Tema 5

CootBeTcTBUe peleHust Map-
KOBA Ji/151 I/IOTHOCTU BEPOSITHO-
CTHU Tiepexo/ia TPy MPOU3BOJIb-
HBIX CJTyYalHBIX O/Ty)KAaHUSIX
ypaBHeHHI0 CMOJTyXOBCKOTO.

Paszmen 1, Tema 6

®opmysia Mapkosa 151 TIJIOTHO-
CTU BEPOATHOCTU U ee Dypre-
obpasa

3ajiaHue
Ha ceMu-
Hape B
BU/Ie 3a-
Jauun

Pa3nen 2, Tema 7

YpaBuenue ®okkepa-Ilnanka
JUUIS1 TVIOTHOCTH BePOSATHOCTH I1e-
pexoja

Pazpgen 2, Tema 8

Borurcienvie ko3 puiirieHToB
neperoca A(Y) y B(Y)  pos-

HHUKarIIUX B ypaBHeHUU DOK-
kepa-Ilnanka

Pa3nen 2, Tema 9

BpoyHOBCKOe /iBM>XeHMe.
YpaBHeHUe JlaHXeBeHa.

10.

Pa3nen 2, Tema
10

YpaBHenue bosnblimMaHa /i pas-
PSDKEHHOrO rasa.

3ajaHue
Ha CeMu-
Hape B
BU/JIEe 3a-
Jaumn

OIIK-2, 3
[TK-1




11. | Pasgen 2, Tema BriBog H-teopemel bosibijmana. | 1

11
12. | Pa3gen 2, Tema CruMmeTpu3aLus ypaBHeHUs 1
12 bonbiiMaHa Mo KUHETHUYECKHUM
riepeMeHHbIM
13. | Pa3gen 2, Tema ["ayccoBcKuii CTallMOHAPHBIN 1 3amanue
13 MapKOBCKUH mipotiecc. TeopeMa Ha CeMu-
Hyb6a. Hape B
14. | Pazpen 2, Tema OcHOBHOe KMHETHUECKOe 1 BH/Ie 3a-
14 ypaBHeHue [laynm Jaun
15. | Pa3gen 2, Tema DYHKLMS pacripeie/ieHus 110 1
15 YKCJy YaCTHL] IIPY pa0aKTUB-

HOM pacriajie
16. | Pasgen 2, Tema OpHockopocTHOe auddy3Hoe 1

16 ypaBHeHVe ¥ IpaHAYHbIe
YCJIOBUS
17. | Pazgen 2, Tema CraTucTrKa rpaBUTaLMOHHOTO 1
17 T10JI51, CO3/JaHHOTO CJIyYalHbIM
pacripejie/ieHueM 3Be3[]
18. | Pa3pmen 2, Tema | JISHrMIOpOBCKHeE KoeOaHust 1
18 T171a3Mbl

4.3.2. IlepeueHb TeM (BOMPOCOB), BHIHOCMMbBIX Ha CaMOCTOSITe/IbHOe H3yuyeHUHe CTY/JeH-
TaMM B PaMKax CaMoCTosATeIbHO# padoTsl (CPC)

Ne Tema Bup camo- 3amaHue Pexkomengy- | Yacel
He[, CTOSATEJIb- eMasi uTepa-
HOM paboThI Typa
CeueHus s1epHbIX Bueayau- | Beriuncnuts 3¢ dekTrBHOe ce- Ncrounrku 1
TIPOL[eCCOB U UX TOpHas, yeHHe paIMaLlMOHHOIO 3axXBa- | M3 OCHOBHOU
CB$13b C MaKpo- pellieHue 3a- | Ta ¥ 3¢ deKTUBHOe ceueHre Y I0TI0JTHU-
CKOMUUYEeCKUMH Xa- Jad yIPYyroro paccesiHusl. TeJIbHOM JIH-
pPaKTepUCTUKAMU TepaTyphl MO
HEUTPOHHBIX MOTO- TeMe MpaKTH-
KOB YeCKUX 3aHS-
OJHOCKOpPOCTHOE Bueayau- | PelunTh mocTaB/eHHYO 3a/1a- THUH; 1
mddysHoe TOpHas, uy nucddysun B N-mepHOM O6pa3o-
ypaBHEeHMe U I'pa- | pelleHue 3a- | ciydae. BaTe/bHbIe
HUYHbIE YC/IOBUS Jad pecypcsl, J10-
CTYIIHBIE 110
YpaBHeHue OanaH- BHeaynu- | BeiBecTu ypaBHeHue OasaHca | JIOTHHY W Ta- 1
ca 4KcsIa 4yacTull B TOpHas, YKC/la YacTUL| B OJJHOCKOPOCT- | POJIO, Npejio-
OJJHOCKOPOCTHOU pelleHue 3a- | HOW MOZie/in CTaBJIsIeMbIM
MOJe1 Jau HayuHoti
CraTuCTUKa rpaBu- | Bueayau- | M3yunTsh Mogens Xonbimapka | OMOMMoTeKomn 1
TaALIMOHHOI'O TI0JIS, TOpHas, NIy u Cro-
CO3[laHHOTO CJTy- pelleHue 3a- POHHUE CaWThI
yaliHbIM pacripe/ie- Jau
JIEHUEM 3Be3[
[1noTHOCTB TOKA Bueayau- | BeiBecTr ypaBHeHMe OasaHca 1
TOpHa#, B C/lyuyae «3KpaHUpPOBaHHOIO»
pellieHue 3a- | UCTOYHUKA HEMTPOHOB
Jay




OpHOCTOpOHHUE Breaygu- | Haiitu BeipakeHue Jj1s1 OJHO-

TOKU. ['paHnuHbIE TOpHas, CTOPOHHET0 TOKa B [peHe-

yCJ/I0BHYS Ha rpa- pellieHue 3a- | Ope>kKeHU BpeMEeHHOMU 3a-

HYLle cpefia — BaKy- Jau JleP’KKOH

yM

ToueyHbI UCTOU- Breaygu- | PemuTh ypaBHeHUe audady-

HUK B cpefie C TOpHasi, 3UM TIPU HAa/IMYMU TOYEYHOT'0

TIOTJIOLLIeHUeM U pellieHue 3a- | ICTOYHUKA HEMTPOHOB B Cpe-

paccessHUeM Jau Je

JISHrMIOpOBCKME Bueayau- | PaccmoTpeTh 3BOIIOLIUIO CU-

KOJsie0aHUs TIa3MbI TOpHasi, CTeMbl, KOTOpasi orpejesieT-
pellieHue 3a- | Csl AaJIbHO/IeHCTBYIOIIMMU CH-

Jau JlaMU

4.4. METOI[I/IIIECKI/IE YKd3dHUA M0 OpraHu3dlun CaMOCTOATE/TbHOM paﬁon CTYAEHTOB

B pazgene 4.3.2 cTyAeHTaM [jisi CAMOCTOSITEJTbHOTO YIJIyOJIeHHOTO W3yueHUs AUCLIUIUIMHBI (T1apa-
JIeJIbHO C JIeKLUSIMM) TIpejjiaraloTcs 3aZlaud Mo M3yyaeMbIM pasfenaM U rpaduk uxX u3ydyeHusl.
[Ipennonaraercsi, YTO CTYJEHT CaMOCTOSITEIbHO U3YUUT JOTIOJIHUTE/IbHBIE Naparpadbl Mo MpoiAeHHON
TeMe, TNpe/iCTaB/IeHHble B JIMTepaType U3 I1. 5, a 3aTeM peLUMT IpeJ/Io’KeHHble reOMeTpruYecKue 3a/a-
yn. OlLleHKa CaMOCTOSITe/TbHOM Pab0Thl CTY/IEHTOB TPOBOAMTCS B BH/le KOHTPOJIbHBIX OMPOCOB Ha
TIPAKTUUECKUX 3aHSATHUSIX.

4.5. IlpumMepHas TeMaTHKa KypPCOBBIX padoT

Y4eOHBIM I7ITAHOM He MPeAyCMOTPEHO HarlMcaHHe KypCOBBIX pador.

V. YueGHo-MeToANYeCcKOe U HH(OPMAI[HOHHOE o0ecrieueHne JUCIUIIMHBI (MOAY/1s1):
a) cnucok Aumepamypbil

OCHOBHasl IuTepaTypa

1.

Bann A. H. ®usnueckas KnHeTuka : yueb. mocobue / A. H. Bann, A. 3. Pacrerun, 1. A. Tlepe-
BasioBa. — IpkyTck : M3a-Bo UI'Y, 2014. — 103 c. — ISBN 978-5-9624-1199-6. (46 3k3.)

0ono/IHUMebHAsA Aumepamypda

Jlanpay JI. 1. Teopetnueckas ¢pusuka. B 10 1. T. 10. dusnveckas KuHeTHKa : yueb. mocobue
st ctya. ¢us. cnetl. yH-ToB / E. M. JTudmmi, JI. IT. TTutaeBckuii. — M. : Hayka, 2002. — 536 c.
dusmat 21361(10 3k3.); pusmar 21361(120 3K3.)

KBacuukoB U. A. Teopust HepaBHOBecCHbIX cucteM. B 3 T. T. 3. TepMoguHaMuKa U CTaTUCTHAYe-
ckas u3uKa : yueb. mocobue s cryn. By3oB / Y. A. KeacaukoB. — M. : YPCC, 2003. — 448 c.
¢usmat 21358(9 3k3.); HP A589154; pusmat 21358(4 3k3.)

Bbanecky P. PaBHOBecHasi 1 HepaBHOBeCHas cTaTUCTUYecKas MexaHuka. B 2 1. T. 2 / P. banec-
Ky. — M. : Mup, 1978. — 399 c. Hp 244301(2)nd; o 244302(2)nd; v 244303(2)nd; HP
A45535(2); dusmar 27936(1 3k3.)

Yanzpacekap P. Croxactuueckue rnpo6sieMsl B ¢pusmke : HayuHoe uszianve / C. Yanapacekap. —
M. : T'oc. u3a-BO UHOCTP. JIUT., 1947. — 168 c. (Hb 376194; ud 379378; Hd 562149, 3 3k3.)
Benmunuuep B. 1. ®usnueckass KUHeTHKA : KLU AJ1s1 MaructpanToB / B. U. benunuuep. —

H. : M3p-Bo HI'Y, 1995. — 178 c. (Hd A541127, 1 3k3.)

0) meproguUecKue U3ZaHus

- HeT.

B) CITMCOK aBTOPCKUX METOJMUECKUX pa3paboToK




- HeT.
1") 0a3bl AaHHBbIX, I/IHqJOpMaL[I/IOHHO-CHpaBOI-IHbIe U TTIOMCKOBbIE€ CUCTEMBI

http://library.isu.ru/ - Hayunas 6u6svoreka UT'Y;

O6pa3oBaresibHbIe PeCYpPChI, AOCTYIHbIE TI0 JIOTUHY W TIApOJII0, TIpeAocTaB/isseMbiM HayuHob
oubmoTekoit UT'Y:

https://isu.bibliotech.ru/ - U3 «bubnmoTex»;
http://e.lanbook.com - 3BC «3aaTenscTBO «JIaHbY;
http://rucont.ru - 3BC «PykoHT» - Me)KoTpac/eBast HayuHass OMb/MoTeKa, cozepikarriasi orud-
POBaHHbIE€ KHUTH, TIEPUOJUUECKIE W3[JaHUsI U OT/ie/IbHbIe CTAaThbHU 10 BCEM OTPAC/IsiM 3HAHUH, a
TaK)Xe ay/Iuo-, BUJIe0-, My/IbTUMeJia CODT ¥ MHOTOE JIPYTOe;
http://ibooks.ru/ - DBC «AOyKC»- UHTEPHET pecypchl B CBOOOZHOM [IOCTYTIE;

VI. MaTepuaibHO-TEXHHUECKOe 00ecrieueHue AUCIUTTHHBI

YuebHasi ayiuTOpUS [IJIs1 TIPOBe/leHUs 3aHSATUN. [I/is rpoBeieHUsl 3aHATHI JIeKLIMOHHOTO THIA B
KauecTBe JIeMOHCTPAIIMOHHOTO 000pYy/I0BaHUs UCIIO/Ib3YeTCs MejioBasi flocka. HarnsimHocTs obecrie-
YyuMBaeTCcs TMyTeM M300pakeHUs cxeM, AudarpaMMm U (opMys C ToMolplo Mena. Vcriosib3oBaHUe
1/100a/IbHOM KOMITBIOTEPHOU CETH T03BOJISIET 00ECITeUUTh [JOCTYITHOCTh VIHTEepHEeT-pecypCcoB U peasu-
30BaTh CaMOCTOSITE/IbHYIO paboTy cTyeHTOB. Ha /IeKIUsiX MOTYT MCII0/Ib30BaThCsl MY/IbTUMeAUNHbIE
CpeZicTBa: TPOEKTOP, TIepeHOCHOM 3KpaH, HOyTOYK. Ha dakynbreTe uMeeTcs: KOMIBbIOTEPU3UPOBaHHAS
ayJuTopusi, TipeJjHa3HaueHHasl /Il CaMOCTOsITe/IbHOM paboThl, C HeorpaHUUeHHbIM Z0CTyTroM B WH-
TepHeT.

MaTepuasel: yueOHO-MeTouecKre TocoOusl, 3afiaHus /ISl ayAUTOPHON U CaMOCTOSITe/TbHOM
paboThI CTY/I€HTOB.

VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH
3ajjauu M3/10’KeHUsI U U3yueHus AUCLIUTIIMHBI Peau3yroTCs B C/IeAYIOIIKUX opMax JesiTeIbHOCTU:
JIeKIMM, HalleJieHHble Ha ToJyueHHe HeoOXoAuMol WH(OPMAlMH, ¥ ee HCIO/b30BaHHe
TIPU peLleHny NPaKTUYeCKUX 3a/1ay;
rpakTAYeCKUe 3aHSATHS, HallpaBJeHHble Ha aKTMBU3al[MIO0 TT03HABATe/bHOMN [iesTeTlbHOCTU
CTY/IEHTOB Y IPUOOpPeTeHNsI UMH HAaBbIKOB PelleHHs TPAKTUUeCKUX M MPOO/IEMHBIX 3a/]au;
KOHCY/IbTalluM —e)KeHe/|e/TbHO /151 BCeX JKeJIarolUX CTY/IeHTOB;
CaMOCTOsITe/TbHAsl BHeayIMTOpHas paboTa HarpaB/jieHa Ha rpuobOpeTeHHe HaBBLIKOB CaMO-
CTOSITe/TbHOT'O PeLLeHUs 3a/iau 10 JUCLIUTIUHE;
TeKyILIMA KOHTPOJIb 3a [IeSiTeIbHOCTbIO CTY/IEHTOB OCYLLeCTB/SIeTCS Ha JEKLMOHHBIX M
MPaKTUYECKUX 3aHATUSIX B XO/le CAMOCTOSITe/TbHOTO PeLleHUs 3a/iau, B TOM UKCJie Y JOCKH.

VIII. OneHouHble MaTepHa/Ibl A/ TeKyIero KOHTPOJ/Isl U NPOMe)XXyTOYHO! aTTecTaliu
@DoH/| OLIeHOUHBIX CPe/CTB IIpe/iCTaB/leH B [IPUIO’KeHUH.

dopma npoBeieHHs TIPOMEeXKYTOUHOM aTTeCcTaljui — 3auer.

[TpumepsI 3a/1aHK TEKYI11[ero KOHTPOJIS

1. ns cxembl BepHy/IM 11oc/iefioBaTebHBIX UCTILITAHUM C BEPOSTHOCTBIO yCIiexa p , 3anucaTth Be-
POSITHOCTD

k ycriexoB B N ucribiTanusix, cpefHee 3Hauenue E(k) u qucnepcuio D(k) .

2. 3ammcath BbIpa)KeHUs [Ijisi BEPOSITHOCTY OMHOMUATBHOTO pacripe/iesieHus U IByX ero rpejieb-
HBIX C/yYaeB.

3. Ilycte X, X,,..., Xy — HE3aBUCHMBIE OINHAKOBO pacrpe/ie/IeHHbIe CTyyaiHble BeTUUUHbI. [171s1

. _1y
C/ly4YaiiHOM Be/IMunHbl Z = N Z N BpIpasuThb cpejHee 3HaueHKUe U Jucriepcuio uepes # =E(X) u
j=

o=D(X).



IIpumMepHbIii IepeyeHb BONPOCOB U 3a/laHUM K 3a4eTy

1. 3azaua 0 «ciyyaiHbIX O/TyKAaHUSIX» B OJHOMepHOM ciyuae. Pacripesesienuie bepaysu. [lepexof K
HerpepbIBHBIM I1epeMeHHbIM (BpeMsi-KOOp/JUHaTa).

2. BeiBog, ypaBHeHHs bonbliMaHa f1j1s1 pa3pekeHHOro rasa.

3. IIpenenpHBIA Cydaii 00/IBIINX BpeMeH U MaslbIX OTK/IOHEHWH OT Haua/lbHOM TOUKHM B 3afiaye O CJIy-
YalHbIX OMY)KZAHUSAX B OJHOMEPHOM ciyuae. Beruncienve ko3dduimenTta auddysuu, ero dusnye-
CKUM CMBICJI.

4. TouHOe OJHOCKOPOCTHOE ypaBHeHHe MepeHoca HeUTPOHOB ((ha3oBast TVIOTHOCTh U (a30BbIN TMOTOK,
VH/IMKaTprca paccesiHus, BbIBOJ, JIMHEApU30BaHHOIO ypaBHeHUsi bosbljmaHa). I'paHuuHbIe yC/10BUS
JJ1 pasjienia IByX CpeJ, U rPaHuULIbl Cpefia — BaKyyM.

5. CnyyaiiHble Oiy>kaaHust B 3-MepHOM TipocTpaHcTBe. Teopema MapkoBa. CBsizb Mexay @ypbe-obpa-
30M IJIOTHOCTH BepOSITHOCTH TOMNajaHus mocje N 1aroB B TOUKYy R U IUIOTHOCTSIMHM BePOSITHOCTH
C/ly4aliHbIX TlepeMeleHU Ha O/IVH Iliar.

6. [ToHsiTHe O COBMECTHOM TUVIOTHOCTH BeposiTHOCTH W,, mopska n. Ee rosio)kuTenbHast oripe/ieneH-
HOCTb. Y CJIOBHE COIJIaCOBAaHHOCTH C MJIOTHOCTSIMM BEPOSITHOCTY HU3LIMX MOPsAKOB. [loHsATHe NI0THO-
CTU BepOSATHOCTH IlepexoZia OT OJHOr0 3HayeHWs CIy4alHOM BeJIMUMHBI K JPYrOMy 3HayeHWIO 3a
Bpems t. «HucTo ciyyvaiiHble» mporecchl. OrnpeseneHrie MapKOBCKOIO MPOLieCca Yepe3 COBMECTHYHO
IVIOTHOCTb BEPOSITHOCTY M IJIOTHOCTb BEPOSATHOCTU Ilepexofia. BeIBOJ, MHTerpasbHOrO ypaBHEHMS
CmonyxoBckoro (YenmeHna-Konmoroposa).

7. TouHoe pelleHre OZHOCKOPOCTHOIO ypaBHEHHS IepeHOCa HEWTPOHOB /JI1 YHUCTO IOIVIOLAOLIMX
cpeg,.

8. [lokasareyibCTBO TOrO, UTO pelleHue MapkoBa /i IJIOTHOCTA BepOATHOCTU Iepexoa Ipu Mpous3-
BOJIbHBIX CTy4YalHBIX Oy)KJaHUSIX YJOBJIeTBOpsieT ypaBHeHHI0 CMosyxoBckoro. IlpesienibHOe 3Haue-
HUe IVIOTHOCTHU BepOSITHOCTH Nepexoza 3a Bpems t =0.

9. Belumc/ieHHe TJIOTHOCTYA BEPOSITHOCTU CTy4YalHBIX 3-MepHbIX OJ1y’KIaHWH /I/1s1 rayCCOBCKUX pacripe-
JlelleHni cilydaiiHbix repemeliieHudt (opMyna MapkoBa [/1si TIZIOTHOCTA BePOSITHOCTH U ee Pyphe-
obpa3za).

10. YpaBuenue dokkepa-IlnaHka /i JIOTHOCTH BepOATHOCTHU Iepexo/a.

11. ®usnueckuii cMbici Ko3hdurmenTo nepeHoca A(Y) u B(Y) .Beuncinenve ko3hduipieHToB
nepedoca A(y) u B(y), Bo3uukaromux B ypaBHeHun @Dokkepa - IlnaHKa it GPOYHOBCKOTO
JBYDKeHUS (C UCT0Ib30BaHUEM CJIeICTBUM ypaBHeHUs JlaH)keBeHa).

12. CummeTpu3aLvsl ypaBHeHUs bosibIiMaHa 1Mo KMHETMUeCKHUM IepeMeHHbIM (pa3iuyHble MpefiCcTaB-
JIEeHUs UHTerpasa CTOJIKHOBEHHH C YUYEeTOM 3aKOHOB COXPaHeHMs1 SHEPTUU U UMITYJIbCA).

13. bpoyHOBCKOe BWwKeHue. YpaBHeHre JlawkeBeHa. Koppessiijuu BO BpeMeHHU CJIydalHbIX BeJIMYHH.
BrbIuncieHre cpejjHero 3HaueHUst KBaJipaTta CKOPOCTH OpOyHOBCKOM yacTuilbl. «[Totepsi» nH(opMarum
0 HaYaJIbHBIX YC/IOBUSIX.

14. PaBHOBeCHOe pellieHHe ypaBHeHUs bosbiimaHa.

15. BeiBog, H-Teopemb! BosbiMana. AHanu3 [JOMyLeHWH, MCIO/b3yeMbIX IPH BbIBOJIE ypaBHEHUS
bonbumMana.

16. OcHOBHOe KMHeTHYeCKOe ypaBHeHue [layu (master equation).

17. ®yHKUMS pacripefiefieHds 10 YUC/Iy YacCTUL] NPy PaJIMOaKTUBHOM pacrafie (BbIBOJ M3 OCHOBHOI'O
KWHEeTUYeCcKoro ypaBHeHus [laymm).

18. OgHockopocTHoe auddy3Hoe ypaBHeHHWe W TpaHWUHbIE YC/IOBHSI (OCHOBHBIE TIPUOIMKEHUS
I Py31OHHOM TeOpUH, TOK HEHTPOHOB, BbIBO/ AM(()y3MOHHOTO ypaBHEHHs).

19. TpocTeiime auddy3uoHHbBIe 3aauu (TOUEUHbIH UCTOUHUK B O@CKOHEUHOU cpezie, OeCKOHEeUHBIN
IJIOCKAW UCTOYHMK, MOZe/IbHas 3a/jaua Ha BbIUKC/IeHre KPUTUYeCKOro pasmepa).

20. NnrerpanbHoe ypaBHeHue [laiiepsica (BbIBOJ, M3 TOUHOTO OZHOCKOPOCTHOI'O ypaBHEHHS MepeHoca
HEUTPOHOB).

21. ®dynkuyus 'puHa /19 0JHOCKOPOCTHOTO YpaBHEHMs MlepeHoca HeMTpOHOB. KrHeMaTuKa yrpyroro
paccesiHus (CBsI3b yT/Ia paccesiHUs B 1ab0PaTOPHOM CHCTEMe U CUCTeMe L[eHTpa Macc).



Pa3paboTuuku:

¢ T .
IOLIeHT Kadeapbl TeOpeTUUeCKoh MU3nKu H.A. TlepeBasoBa
B 7 S F—
/f\’ja
LN IOLIeHT Kadeapbl TeOpeTUUeCKoh MU3nKu A.D. Pacterun

[TporpaMMma coctaBsieHa B cooTBeTCTBUU C TpeboBarusmu GI'OC BO 1o HarpaBieHUIO MOATOTOB-
ku 03.03.02 ®usuka.

[IporpaMmMa paccMoTpeHa Ha 3ace/laHiy Kade1pbl TEOpETUUECKON HU3HUKH

«30» aBrycta 2021 r. ¥

ITpoTtokosn Ne 1 W.o. 3aB. Kadegpoit Y Lt : C.B. JloBLioB
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Hacrosmass mnporpaMMa He MOXKeT OBITH BOCHpPOHM3BeleHA HHM B Kakod ¢opme 0e3
npeABapUTe/ILHOT0 MMCHMEHHOT0 pa3pelieHus Kadeapbi-pa3padoTyrMKa NporpamMmai.
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