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I. Hean v 3a1a4u TUCUUILJIAHBI

[Ipn n3yvennn nucuumuinHbl «PU3nUecKass KWHETUKa» CTYACHTBI H3y4aroT U OCBAaWBAIOT KJIAC-
CUYECKYIO M COBPEMEHHbBIE MHTEPIPETALNN CTATUCTUKO-TEPMOJUHAMUYECKUX ITPUHIUIIOB U MTaHOPa-
MY MX Ba)KHEHIIMX CJIEJICTBUI; COBPEMEHHBIN CTATUCTUYECKUI anmapaT; yHUBepcalbHbIe (IyKTyalu-
OHHO-JIUCCUIIALIMOHHBIE TEOPEMBI U COOTHOLLICHHUS.

ean kypca

enbro kypca «Pusnueckass KHHETUKA» ABJISIETCS O3HAKOMJICHUE C OCHOBHBIMU HUJESMHU U IIPEN -
MTOCBUIKAMM, JIEKAIIUMH B OCHOBE OIHUCAHMS CIyYalHBIX MPOIECCOB, MPOTEKAIINX B MPUPOJIE B pe-
QJIBHBIX YCJIOBHUSIX U B PEATbHBIX CHCTEMaX, MMEIOLIUX, KaK MPaBUiIo, OECKOHEYHOE YUCIIO CTENEeHEH
CBO0OOBI IPU HATMYUU aKTUBHOTO BO3/ICHCTBUS BHEIIHEW CpEJIbI.

3anaym kypca

BoipaboTath y cTy/eHTa HaBBIKM MPAKTUUYECKOTO MCMOIb30BaHUS METOOB, IpeIHa3HAYCHHbIX
JUISL MATEMaTHYECKOT0 MOJICTUPOBAHUS M OMMCAHUS MOBeIeHUs (PU3NYECKUX CHUCTEM, UMEIOLX Oec-
KOHEYHOE YHCJIO0 CTeNeHel cBOOO b MPU HATMUMU aKTUBHOTO BO3/IEUCTBUS BHEUIHEH cpeibl

I1. Mecto nucuuminnsl B ctpykrype OITIOII

Jucuunnuna «®du3nueckas KHHETHKA» OTHOCUTCA K JUCHUILTUHAM, (GOPMUPYEMBIM yYacCTHH-
KaMu 00pa3oBaTelbHOro mporecca. «du3nyeckass KUHETHKa» 3aBepUIaeT UK (U3HUECKUX JUCIH-
IUIMH W TPEINOoJIaraeT 3HaHWE OCHOB KJIACCUYECKOM MEXAHMKH, TEOPUHU IOJIA, HEPEISTUBUCTCKON
KBAaHTOBOM MEXaHUKH, TEPMOJAMHAMHUKU M CTATUCTHUECKOW (DM3MKH, a TaKKe OCHOB BCEX pa3/eiioB
BBICIICH MaTeMaTuku. Takum oOpa3oM, JUIsl OCBOCHUS JAHHOW JUCITUIUIMHBI CTYJEHT JOJDKEH 00Jia-
JaTh 3HAHMSAMM IO CIENyIOIMM aucuumianHaMm: «Teopernueckas MeXaHUKa», «NEKTPOAMHAMUKAY,
«KBanToBast Teopus», « TepMoaHaMuKa 1 cTaTUCTUYECKas (HUBHKAY.

II1. TpeGoBaHus K pe3yabTaTaM 0CBOCHUS AMCUHUIINHBI

Hepeqeﬂb IJIAHUPYEMBIX PE3yJbTaTOB oﬁyqemm o JTMCHMIIVIMHE , COOTHECECHHbIX C MHANKATO-
PaMH JOCTHIKCHUA KOMIIeTeHIU

Komnerenmus [TIK-1: CniocoGeH ucnoap30BaTh CHEUATN3UPOBAHHBIC 3HaHUS B 00Jia-
CTH (PU3UKHU IJI1 OCBOCHUS MPODOUIBHBIX PU3NIECKUX JUCIUILTUH

Wupukaropel komnereH- MK,y 1.1 Ilpumensier Gpuznko-mMaTeMaTH4ecKuii anmapar B chepe CBoei

1 npogeccnoHaIbHOM NeATETbHOCTH

Pesynbrarel oOyuenust | 3naem: OCHOBOMOJIATAIONINE MPUHIUIIBI, TTOHATHS W THIOTE3BI, JeXKa-
II1€ B OCHOBE KMHETUYECKUX YPaBHEHMIA; MPUOINKEHHUS, 3aI0)KEHHbBIE
IIPU BBIBOJIE COOTBETCTBYIOIIMX YPAaBHEHUM

Ymeem: anexkBaTHO COMOCTAaBIATH JAaHHBIM KOHKPETHBIA CIy4alHBIN
nporecc crnoco0y ero onucanust (BbIOOp ypaBHEHHUS);

Bnaoeem: meronamu pelieHusi COOTBETCTBYIOIIUX YPaBHEHUN B TpeOy-
€MOM IIPHUOITNKEHUH.

IV. Conep:xanue u CTPYKTypa IMCUMILINHBI (MOAYJIA)

OO0beM IUCIUIUIMHEL COCTABIISIET 3 3a4eTHBIX equHMILI, 108 4acoB, B TOM 4uciae 77 4acoB KOH-
TaKTHOU pabOTHI.

3aHATHS TMPOBOJATCS TOJIBKO B OYHOM (opmMe OoOydeHHs C MPUMEHCHHEM JIUCTAHIIMOHHOTO
KOHTPOJISI caMOCToATeIbHOU paboThl cTyneHToB uepe3 DMOC ¢dakynpTera. DNEKTPOHHON M AUCTaH-
IUOHHOH (popM 00yUEHUS HE MPETyCMATPUBACTCS.

Ha npaktuueckyio moaroroBky orsoaurcs 34 gaca.

dopma IPOMEKYTOUHOU ATTECTALMHU: 3a4ET C OLEHKOM.



4.1. Conepkanue JMCHUILIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM, ¢ YKa3aHHMeM BH/0B
Y4eOHbIX 3aHATHI U OTBEJCHHOI0 HA HUX KOJIMYECTBA aKA/IeMHYeCKHX YaCOB

Ne | Paz- | C| Bc s Bunsr yueOHOM paboTHI, ®DOpMEI TEKY-
o/l | gen | e | er | HAX | BKIIOYas CAMOCTOSATEIBHYIO paboTy 0OYyYarolIMXCs , MPAKTHYe- | MIEro KOHTPOJIS
IMc- | M | O |Tmpak- CKYIO TIOATOTOBKY U TPY/I0EMKOCTh yCIIEBaEMOCTH;
oU- | € | 4Ya | TH4e- (B gacax) ®dopma mpome-
M- | ¢ co | ckas YKYTOUHOH at-
KonTaxTHas pabota mpenonaBatens ¢ o0ydaromu- | CamocTos-
HBl/ | T B oJI- TeCTaIHA
MHCS TeJbHAs
TEeMBI | P ro- (no ceme-
pabota
TOBKa Jlexuuun Cemunapckue | Koncynbranun cmpam)
00y- /TIpaKkTHYecKue
4aro- /naboparopHsie
LIUX- 3aHATHUA
cst
1 1-28 |7 108 |34 34 34 1 31 [IpakTnue-
CKoe  3aja-
HHUE;, BOIPO-
Chl U 3aJa4u
K 324€eTy
Hroro: 108 |34 34 34 1 31

4.2. Ilnan BHeAyAUTOPHOM CAMOCTOSITEJIbHOH PA0OTHI 00y4AKOIIUXCS MO TUCHUILIHHE

Cemectp Ha3Banue CamocTtosarenbHas pabota o0yuatonuxces | OneHoyHoe | YueOHO-
Te- TB METOrYe-
pasiena, Te Bun  camo- Cpoku  BbI-| Tpyno- CPeACTBO CTOA 6e
MBI CTOSITEJILHOM | TOJIHEHUSI E€MKCTh cKoe obectie-
YeHU MO-
paboThI (dac.) CHHC  CaMo
CTOSITEIbHOU
paboTsl
7 Tema 1-28  |3anmanue B [Tocne mpoii- 31 HemoHcTpa- |Hcrounnku  u3
BHie 3amaun | ACHHBIX TeM LM TOTOBBIX | 0CHOBHOM 1 10-
pemeHun HOJIHUTEIBHOR

JUTEPaTyphl IO
TeMe TpaKTHIe-
CKMX 3aHSTHUH;
O6pazoBarenb-
HbIE  PECypCBhl,
JIO-CTYIHBIE TIO
JIOTHHY W Tapo-
10, TIPEI0CTaB-
nsembiM  Hayu-
HOW OmbmmoTe-
kot UT'Y.

4.3. Conep:xxaHue yueOHOro MaTepuaJia
Conep:xaHue pa3iejioB H TeM THCHUTIIHHBI

Paznes 1. CroxacTu4ecKHe NPOLECCHl HA TPUMepe CayYailHbIX 01V:KIaHHI
Tema 1. 3amaua o «ciydailHbIX OJTy>KIaHHUSIX» B OMHOMEpHOM ciydae. Pacnpenenenue bepryi-
mu. [lepexon K HENPEPHIBHBIM NIEPEMEHHBIM (BpPEMS-KOOPANHATA).




Tema 2.

Tema 3.

Tema 4.

Tewma 5.

Tema 6.

[TpenenpHbIN citydail OOJBIIMX BPEMEH M MajbIX OTKIOHEHMH OT HAa4yaJbHON TOYKH B
3a/1a4e O CIly4alHbIX Osly’KJIaHUsX B OJHOMEpHOM ciaydae. Pacripenenenue ['aycca. Bei-
yrcnenue kodpduuuenrta quddysun, ero GU3MUECKUl CMBICI.

Crnyualinele OmyxaaHus B 3-MepHOM IpocTpaHcTBe. Teopema MapkoBa. CBs3b MEXIY
®ypbe-00pazoM IUIOTHOCTU BEPOSATHOCTH MoONajaHus mocie N IaroB B TOYKY R H
IUIOTHOCTSIMU BEPOATHOCTH CIy4YailHBIX IepeMeIlleHni Ha OJUH LIar.

[ToHsiTHE O COBMECTHOM MIIOTHOCTH BepositHocTH W, mopsiika n. Ee monoxkurenbHast
ONPEACIEHHOCTb. Y CIOBUE COTJIACOBAHHOCTH C IUIOTHOCTSMHU BEPOSTHOCTH HHU3LIMX
nopsakoB. 1loHATHE MIOTHOCTH BEPOSITHOCTH NEPEX0Ja OT OAHOIO 3HAUEHUS Cilydaii-
HOW BEJIMYMHBI K JPYroMy 3HAY€HHUIO 3a BpeMs f. «UHMCTO ciydaliHbIe» IPOLIECCHI.
OmnpeneneHne MapKOBCKOTO IMPOLIECCA YEPE3 COBMECTHYIO IJIOTHOCTh BEPOSITHOCTH U
IUIOTHOCTB BEPOATHOCTH Ilepexoaa. BeiBox nHTErpanbHoOro ypasHeHus: CMOIIyXOBCKOIO
(Yenmena-Konmoroposa).

Jloka3aTenbeTBO TOro, 4TO pereHne MapkoBa Ui IIIOTHOCTH BEPOATHOCTH IEPEX0a
OpU MPOMU3BOJBHBIX CIYYalHBIX ONY>KAAHUSAX YAOBIETBOpsET ypaBHeHHI0 CMoiy-
xoBckoro. [IpenenbHoe 3HaUEHHNE MJIOTHOCTH BEPOSITHOCTH Iepexoa 3a Bpems (= 0.
Bblunciienne MmiIoTHOCTH BEPOSTHOCTH CIy4YalHBIX 3-MEpHBIX ONy»KAaHUM ais rayc-
COBCKHUX paclpeeieHnld CIy4JailHbIX nepemeriennid (popmyna MapkoBa sl TUIOTHO-
CTH BEepOATHOCTH U ee Pypbe-o0pasa).

Pasznen 2. OcHOBHbI€ KHHETHYECKHE YPABHCHUSA

Tema 7.

Tema 8.

Tema 9.

Tema 10.

Tema 11.

Tema 12.

Tema 13.
Tema 14.

Tema 15.

Tema 16.

Tema 17.
Tema 18.

VpaBaenue dDokkepa-Ilnanka s MIOTHOCTH BEPOATHOCTH mepexona. duznueckuii
CMBICT KO3(DPHUIIEHTOB TIEpeHoca A) 3y B,

Beruucnenue xo3dduimenToB nepeHoca AY) y BU ), BO3HUKAIOIIKMX B YpaBHEHUU
®oxkkepa-Ilnanka ans 6pOyHOBCKOIO ABMXKEHHUS (C MCIONIb30BAaHUEM CIIEACTBUN ypaB-
HeHus JlanxkeBeHa).

bpoyHnoBckoe nBuxenue. YpasHeHue JlanxeseHa. Koppemsinuu BO BpeMEHHU Ciiydam-
HBIX BEJIMYMH. Bbruncnenune cpenHero 3HadeHus KBajapaTa CKOPOCTH OpOYyHOBCKOM ya-
ctuupbl. «IloTeps» nHGOpMaLUU O HAYAIBHBIX YCIOBUSX.

BriBoa ypaBHeHust bonbliMana [j1st pa3psikeHHOro rasa. PaBHOBecHOe pelieHue ypaB-
HeHus bosplMaHa.

BreiBon H-teopembl bonbliMana. AHaiau3 JOMYIIEHWH, HCIOJIb3YEMBIX IPU BBIBOJE
ypaBHeHus1 bonplmaHna.

Cummerpuszanus ypaBHeHUs boipliMaHa 10 KMHETHMUECKUM MEPEMEHHBIM (pa3IUyHbIE
MIPEJICTaBICHHS] MHTETpaia CTOJIKHOBEHHUI C Yy4EeTOM 3aKOHOB COXpPAHEHHsI SHEPTruu U
UMITYJIbCA).

["ayccoBckuit cTarmoHapHbIN MapKOBCKHit mporiecc. Teopema Jly0a.

OcHoBHoe kuHeTH4eckoe ypaBHeHue [laynu (master equation). CBsi3b IJIIOTHOCTH BEPO-
ATHOCTH TI€epexoja CIy4ailHON BEJWYMHBI OT OJHOTO 3HAYEHHUS K APYTOMY CO CKOpO-
CTBIO TIEpex0/ia TaHHOM CIIy4YailHOW BEJTMYUHBI K HEKOTOPOMY MPOMEKYTOYHOMY COCTO-
SHHUIO.

OyHKIMS pacrpeaeseHus M0 YUCIy YacTUll MPU PaJuOaKTUBHOM pacraje (BbIBOJ U3
OCHOBHOI'O KHHETHYECKOro ypaBHeHus [laynn).

OpnnockopoctHOe nuddy3HOE YpaBHEHHE W TPAHUYHBIC yCIOBUS (OCHOBHBIC TPHOIIH-
keHus audGy3uoHHON TeopuH, BbIBOA AM(Gy3HMOHHOTO ypaBHeHwus ). [Ipocreiimme
T Py3MOHHBIE 3a/1aUH.

CrarucTrka rpaBUTALIMOHHOIO T0JIs], CO3/JAaHHOTO CIIyYalHBIM PaclpeleICHUEM 3BE3]T
JIHrMIOpOBCKHE KOJIeOaHHs MI1a3Mbl

Pa3zgea 3. Dj1eMeHTHLI TEOPUH EPeHoca

Tema 19.

DneKkTpoHHas M1a3Ma B Metaiie. [IpoBoaumMocTs.



Tema 20.
Tema 21.

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

HEUTPOHHBIX TOTOKOB

TCHJ'IOHPOBOI[HOCTB 9JICKTPOHHOTI'O I'a3da B MCTAJLJIC
CeueHus AACPHBIX NPOHECCOB U UX CBA3b C MAKPOCKOIMMYCCKUMHU XAPAKTCPHUCTUKAMU

YpaBHeHHe OanaHca 4Kcia YacTHUI] B OJJHOCKOPOCTHOM MOIETH
IInoTHOCTH TOKA
OIHOCTOPOHHUE TOKH. ['paHUYHbIC YCIOBUS HA TPAHUIIC CPE/Ia — BAKYYM
To4euHbIi ICTOYHUK B CPEJIE C MOTJIOMIEHUEM U PACCETHUEM
[Tepenoc B cpeze 6e3 MOTIOMEHUS M HICTOYHUKOB
Cpena ¢ morjoneHrneM Mpy HATUYUA UCTOYHUKA 0€3 paccessHus
Tema 28. YpaBHeHHe nIepeHOCa yYKOB HEHTPOHOB B aKTUBHOM Cpeie

4.3.1. IlepeyeHb CEeMUHAPCKHUX, MPAKTHYECKUX 3aHATHI U J1a00PAaTOPHBIX padoT

Ne

Ne paznena u te-
MBI TUCIUTLTAHBI

HaumeHnoBanue ceMuHapos,
MPAKTUYECKUX U J1aOOPaTOPHBIX
pabot

Tpyno-
€MKOCTh
(dachn)

O1enou-
HBIE CpeJI-
CTBa

dopmupye-
MBIE€ KOMIIE-
TCHIIMU

2

3

4

5

6

Pazgen 1, Tema 1

3amaua 0 «CiaydalHbIX OyK/a-
HUSX)» B OJTHOMEPHOM CITy4ae.
Pacnpenenenue bepnyu.

Pazgen 1, Tema 2

[IpenenbHelii cirydait 0OIBIINX
BPEMEH U MaJIbIX OTKJIOHEHHUH OT
Ha4yaJIbHOW TOYKU B 33Ja4€ O
CIly4aiHbIX OJIyK/IaHUSX B Of-
HOMEPHOM ciydae. Pacnipenene-
Hue ["aycca.

Pazgen 1, Tema 3

Cryyaiinblie 6my>Kaanus B 3-
MEpPHOM IIPOCTPAHCTBE.

Pazmen 1, Tema 4

WNHrerpansHoe ypaBHeHue Cmo-
nayxoBckoro (Uenmena-Kommo-
rOpoBa).

Pazgen 1, Tema 5

CootBeTcTBHE pelieHus: Mapko-
Ba ISl TNIOTHOCTH BEPOATHOCTHU
nepexo/ia Mpy MPOU3BOIBHBIX
CIIyYaifHBIX OJTyKIaHUSAX YpaB-
HeHN0 CMOJTYXOBCKOTO.

Pazgen 1, Tema 6

®opmyrna MapkoBa I IIJIOTHO-
CTH BEpOATHOCTH U ee Pyphbe-
obpaza

3amanue
Ha CEMHU-
Hape B BH-
IIe 3a1a4n

Paznemn 2, Tema 7

Ypasuenue dokkepa-Ilianka
JUISl TUIOTHOCTHU BEPOATHOCTH
nepexona

Pazgen 2, Tema 8

Brruucnenue koaddunmeHToB

nepenoca 40 y BOY) | posun-
Karouux B ypaBHeHUN POKKepa-
[1nanka

Paznen 2, Tema 9

bpoyHoBckoe nBuxeHue. Y pas-
HeHue JlanxeBeHa.

10.

Pazgen 2, Tema
10

VYpaBuenue bonbiMana s pas-
PSKEHHOTO Tasa.

11.

Pazgen 2, Tema
11

BriBox H-Tteopems! bonbimana.

3aganue
Ha CEMHU-
Hape B BU-
JIe 3aJ]a9n

[K-1




12. | Pa3nen 2, Tema CumMerpuszanus ypaBHEHUS
12 BonpiMana mo KHHETHYECKUM
NepEeMEHHBIM
13. | Pa3nen 2, Tema ["ayccoBckuil cTallMOHAPHBINA
13 MapKOBCKHUH mporecc. Teopema
Jyo6a.
14. | Pazgen 2, Tema OCHOBHOE KHHETHYECKOE ypaB-
14 Henue [laynm
15. | Pazgen 2, Tema DyHKIMS pacnpeaeeHus 1o
15 YHUCITy YaCTHI] PU PaTHOAKTHUB-
HOM pacraje
16. | Pazgen 2, Tema | OmHockopocTHOE nuddy3HOE
16 ypaBHEHHUE U TPAHUYHBIC YCJIO-
BUS
17. | Pa3zmen 2, Tema CraTucTyuka rpaBUTalMOHHOTO
17 0JIsI, CO3/TAHHOTO CITyYalHbIM
pacrpenesieHUueM 3Be3/1
18. | Pazgen 2, Tema | JIsHrMIopoBckue KojeOaHuUs
18 1a3Mbl

3amanue
Ha CEMH-
Hape B BU-
JIC 3a]1a4n

4.3.2. Ilepeyenb TeM (BONPOCOB),

BBIHOCUMBIX Ha CAMOCTOATC/IBHOC M3YUCHHUE CTYy-

JEHTAMH B PAMKaXx camocTosTebHoi padoTsl (CPC)
Ne Tema Bun camo- 3aganue Pexomennye- | Hacel
Hel CTOSITENb- Masi TuTepa-
HOM paboThI Typa
Ceuenus sinepHbIX Bueaynu- | Berancnuts s dexTuBHOE ce- Hcrounuku 5
MIPOLIECCOB U UX TOpHAas, pe- | YeHUE paJUallIOHHOrO 3aXBa- | W3 OCHOBHOMU
CBSI3b C MAKPOCKO- HIeHue 3a- | Ta ¥ 3((HEeKTUBHOE CEUCHHE U JI0IIOJIHU-
MUYECKUMH Xapak- a4 YIOPYTOro paccesHusl. TEIbHOM JIN-
TEPUCTUKAMM HEMU- TepaTypsl 10
TPOHHBIX IOTOKOB TeMe IIPAKTH-
OnHOCKOpOCTHOE Bueayau- | Pemmth mocTraBieHHYIO 331a- | YECKHMX 3aHs- 5
g ¢y3Hoe ypas- TOpHas, pe- | 4y nuddy3uu B N-MepHOM TUH;
HEHUE U IPaHNY- LIEHHE 3a- | CIIy4ae. O6pasoBa-
HBIE YCIIOBUS a4 TeJbHbIE pe-
CypCBl, 10-
VYpaBHeHnue Oanan- Bneaynu- | BeiBectn ypaBHeHuUe OaaHca CTYIHBIE 10 5
ca YMCJla YacTHUIl B | TOpPHAas, pe- | YMCia YacTHUI] B OJHOCKOPOCT- | JIOTMHY M Ia-
OJTHOCKOPOCTHOM IIEHUE 3a- | HOM MOJEeIn poIto, Ipeno-
MOJIETH Jad CTaBJISIEMBIM
Crartuctuka rpaBu- | Bueaynu- | U3yuuth Moaens XoiablMapka Hayunoi 5
TAllMOHHOTO 1OJIS, | TOpHas, pe- OnbIMoTEKOM
CO3JIaHHOTO CIIy- IICHUE 3a- Uy u Cro-
JaifHBIM pacrpe/e- nau POHHHUE CANTHI
JICHUEM 3BE€3]1
[InmoTHOCTB TOKA Bueayau- | BeiBecTu ypaBHeHHE OaslaHca 5
TOpHasi, pe- | B CIy4ae «3KPaHUPOBAHHOIO»
LICHUE 3a- | UICTOYHUKA HEUTPOHOB
Jad




OpHocTOpOHHME Bneaynu- | Haiitu BbIpaskeHHE U1 OJTHO- 4
TOKH. [ paHnyHbBIE TOpHasl, pe- | CTOPOHHEro TOKa B IpeHeope-

yCIIOBUS Ha TPAHU- | ILIEHUE 3a- | KECHUM BPEMEHHOW 3a/1epiK-

1€ cpella — BAKYYyM nau KOt

Toueunslil uctou- Bueaynu- | Pemuts ypaBuenue auddy- 1
HUK B cpejie ¢ TOpHAas, pe- | 3UU NPU HATUYUHU TOUEYHOTO

MOTJIOLIEHUEM U LIEHHE 3a- | UCTOYHMKA HEUTPOHOB B Cpe-

paccesiHueM a4 ne

JIbHrMrOpoBCKHE Bueaynu- | PaccMoTpeTs 3BOMIOIMIO CH- 1

KojeOaHus TIa3Mbl | TOpHAs, pe- | CTEMBbI, KOTOpas oIpenesseT-
LIEHHE 3a- | CA JaJbHOJCHCTBYIOIIUMH CU-
Jaq JaMu

4.4. MeToau4ecKkne yKa3aHusi 10 OPraHU3anMu CaMOCTOATEIbHOI PadoThl CTYA€HTOB

B pazmene 4.3.2 cryneHTaMm s cCaMOCTOSATEIBHOTO YIITyOJICHHOTO M3Y4YECHHS TUCIUIUIMHBI (TIapan-
JICNTBHO C JICKIUSAMH) TIPEJUIAaratoTCs 3a/1a4d 10 U3y4aeMbIM paszienaM u rpaduk ux mzydenus. [Ipen-
MOJIAraeTCsl, YTO CTYACHT CAMOCTOSITEILHO M3YYHT JOIMOJHUTEIbHBIE Taparpadbl 1Mo MpOMIeHHOW Te-
Me, TPEJICTaBICHHBIE B JIUTEPATYpe U3 1. 5, a 3aTeM PEIIUT MpeaiokKeHHbIe 3a1aun. OeHKa caMoCTO -
SITEJILHOU pa6OTBI CTYACHTOB IMPOBOJUTCA B BUAC KOHTPOJIBHBIX OITPOCOB HA MPAKTUYCCKUX 3aHATUAX.

4.5. IlpuMepHasi TeMaTHKAa KypCOBbIX padoT

VY4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO HAIlMCAaHUE KypCOBBIX padoT.

V. YueOHo-MeTOAUYecKOe U HHPOPMAITHOHHOE o0ecTiedeHne TUCHUILTHHBI (MOTYJIs1):
@) CNUCOK 1umepamypol

OCHOBHasl JIUTepaTypa

L.

Bann A. H. ®usnueckas kunetuka : yued. nocobue / A. H. Bamn, A. O. Pacterun, U. A. Ilepe-
BanoBa. — Upkyrck : M3n-8o UI'Y, 2014. — 103 c. — ISBN 978-5-9624-1199-6. (46 3k3.)

Q0NONHUmMEeNbHAS TUmepamypa

Jlangay JI. . Teopernueckas ¢usuka. B 10 . T. 10. ®usnyeckas kuHeTHKA : y4ueb. mocodue
i ctyA. ¢pus. cre. yH-toB / E. M. JIugmmun, JI. IT. ITutaeBckuii. — M. : Hayka, 2002. — 536 c.
¢uzmat 21361(10 2x3.); puszmar 21361(120 »k3.)

KBacuukos 1. A. Teopus HepaBHOBecHbIX cucteM. B 3 1. T. 3. TepMoanHaMuka u ctaTucTuye-
ckas ¢usmka : yued. mocodue s crya. By3oB / M. A. KBacaukos. — M. : YPCC, 2003. — 448 c.
dusmar 21358(9 3k3.); Hp A589154; puzmar 21358(4 7k3.)

banecky P. PaBHoBecHast 1 HepaBHOBeCHas cTaTucThyeckas mexanuka. B 2 1. T. 2 / P. bane-
cKy. — M. : Mup, 1978. —399 c. ud 244301(2)nd; ud 244302(2)nd; ud 244303(2)nd; up
A45535(2); duzmar 27936(1 7k3.)

Yannpacekap P. Croxactuueckue mpoOieMsl B Gpusuke : HayuHoe uznanue / C. Yanmpacekap. —
M. : T'oc. u3a-BO HHOCTP. JUT., 1947. — 168 ¢. (HD 376194; ud 379378; ud 562149, 3 »k3.)

0) mepuoIuYeCKue U3JaHus

- HCT

B) CIIMCOK aBTOPCKHUX METOJUYECKUX Pa3pabOTOK

- 1 (ocHOBHas TUTEpaTYpa)

F) 0asbl JaHHBIX, I/IH(l)OpMaHI/IOHHO—CHpaBOLIHBIC U ITOUCKOBBIC CUCTCMBI




http://library.isu.ru/ - Hayunas oubnuorexa UI'Y;

OOpa3oBareNbHbIC PECYPChI, TOCTYIHBIC MO JIOTUHY M TMapoJo, MpenocTaBisieMbiM HaydHoit
oubnuotexon UI'Y:

e https://isu.bibliotech.ru/ - D43 «bubmuoTex»;

e http://e.lanbook.com - DbC «M3natenbcTBo «JlaHbY;

e http://rucont.ru - 9bC «PykoHT» - Mex)oTpacieBas HaydHasi OMOIUOTEKa, coqepkamas orud-
pPOBaHHBIC KHUTH, IEPHOANYCCKHIE M3/IaHUS U OTJCIbHBIC CTATHU IO BCEM OTPACIISIM 3HAHHM, a
TaKXe ayJIno-, BUJICO-, MyJIbTUMEIUA COPT U MHOTOE JIPyToc;

e http://ibooks.ru/ - OBC «AlOyKC»- HHTEPHET PeCypCchl B CBOOOTHOM JOCTYTIE,

VI. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUNIUHBI

YyeOHast ayauTopus A7 MPOBENEHUS 3aHATUN. [[1s mpoBeneHus 3aHATUN JIEKIMOHHOTO THUIIA B
Ka4yeCcTBE JIEMOHCTPAIMOHHOTO 000pYy10BaHUS UCIIOJIb3YETCs MeoBast 1ocka. HarnsaHocTs obecnieun-
BaeTCs MyTeM U300paKeHHsI CXeM, IuarpamM 1 GopMyl ¢ TOMOIIbio Mena. Mcrnonp3oBanue rinobdans-
HOW KOMITBIOTEPHOU CETH IO3BOJISIET O0ECIEYHTh NOCTYIMHOCTh MHTEpHET-pEeCypcoB M Pean30BaTh
CaMOCTOSITENIbHYIO0 paboTy CTYIEHTOB. Ha JNeKIusIX MOTYT HCIOJNb30BAaThCsl MYJIbTUMEAUMHBIE CPEll-
CTBa: TPOEKTOp, MEPEHOCHOW 3KpaH, HOyTOyK. Ha (akynprere mMeercss KOMIBIOTEPU3UPOBAHHAS
ayuTopus, MpeIHa3HauYeHHAas JUIsi CaMOCTOSITeNIbHOM padoThl, C HEOTPAaHMYEHHBIM AOCTyNnoM B MH-
TEpHET.

Matepuansl: yueOHO-METOAUYECKHUE TOCOOUS, 3a/1aHus Ul ayAUTOPHOM M CAMOCTOSITENTbHOM
paboThI CTYACHTOB.

VII. O6pa3oBaTe/ibHbIC TEXHOJIOTHH
3az[atn/1 H3JI0KCHUA U U3YUYCHHA JUCHUITIIMHBI PECATIU3YIOTCA B CIICAYIOIINX (bopMax JACATCIIBHOCTH .

® JICKOIMH, HALCJICHHLIC HA MOJTYYCHUC HCOGXOHI/IMOﬁ I/IH(I)OpMaI_[I/II/I, N €€ HCIIOJIb30BAHUC
IIpHu pCIICHUH IIPAKTUICCKUX 3a1a4;

® MPAKTUYCCKUC 3aHATHA, HAIIPABJIICHHBIC HA AKTUBU3AIIUIO MO3HAaBATEJILHOU JCATCIIBHO -
CTH CTYJIGHTOB n HpI/IO6peTeHH${ HNMHN HABBIKOB peHIeHI/IH HpaKTI/I‘IeCKI/IX nu HpO6J’IeMHBIX 3a-
nad;

® KOHCYJIbTallUU —CKCHCACIBHO IJId BCCX KCJIAOINUX CTYACHTOB,

[ ] CaMOCTOATCIIbHasA BHCAYIUTOPHASA pa60Ta HaIlpaBJICHA Ha HpI/IO6peTeHI/I€ HABBIKOB
CaMOCTOATCIIBHOT'O PCIICHUS 3a/1a4 MO0 JUCHUIIIIUHE,

® TeKyH_[I/Iﬁ KOHTPOJIb 3a ACATCIBHOCTBIO CTYACHTOB OCYHICCTBIIACTCA HA JICKHUOHHBIX U

MPAKTUYECKUX 3aHATHUSAX B XOJI€ CAMOCTOSITENIFHOTO PEIICHUS 3a/1a4, B TOM YHUCIIE Y IOCKH.
VIII. OueHouHble MaTEPUAJIbI VISl TEKYIIEr0 KOHTPOJISAA M IPOMEKYTOYHOI aTTecTallu
@DOH/[T OLIEHOYHBIX CPEJCTB MPECTABICH B IPUIOKEHUU.

dopma npoBeIeHUs MPOMEKYTOYHON aTTECTAIUU — 3a4eT C OLECHKOM.

[IpuMepsl 3a1aHM TEKYIETO KOHTPOIISA

1. JInst cxembl bepHysum mocie1oBaTeIbHBIX HCITBITAHUH ¢ BEPOSITHOCTBIO yCIieXa p , 3alucarh Be-

POSITHOCTh

k ycnexoB B N ucneiTanusx, cpeanee 3nadenue E(k) u qucnepcuto D(k) .

2. 3anucarb BRIPRXXEHUS ISl BEPOSATHOCTH OMHOMHUAIILHOTO PACIIPEEIICHHS U ABYX €r0 Mpeaesb-

HBIX CITy4aeB.

3. Iycts X, X,,...,X, — He3aBUCHMBIE OMUHAKOBO PACIIPEIEIEHHbIE ClyYaiHble BETNYUHEL. J{is
1 N

cityuaitnoif Benwunnst Z = Y N BbIpasuTh cpeiHee 3HaUCHUE U AuCTIepeHio uepes 4 =E(X) u

j=1

o=D(X).



IIpumepHbIii NepedyeHb BONPOCOB U 3a]aHUH K 3a4eTy

1. 3amava o «cmyyaitHbIX OMyKIaHUSIX» B OJHOMEpHOM citydae. Pactipenenenue bepuyu. [lepexon k
HETPEPHIBHBIM NTEPEMEHHBIM (BpEeMs-KOOPHHATA).

2. BeiBox ypaBHeHus1 bonbpiiMaHa Juis pa3peKeHHOrO rasa.

3. IlpenenbHblil ciyyail OONBIIMX BpeMEH M MaJIbIX OTKJIOHEHHH OT Ha4aJlbHOW TOYKHU B 33Ja4e O CIy -
YalHBIX OMYXXJIaHUSX B OJTHOMEpPHOM ciy4ae. Beraucienne xkoaddunmenta auddysun, ero dpusnde-
CKHI CMBICIL.

4. TouHOE OJIHOCKOPOCTHOE ypaBHEHUE MepeHOca HEUTPOHOB ((ha30Bast INIOTHOCTH U (a30BbIM MOTOK,
WHAMKATPUCA PAcCEsHUs, BBIBOJ JIMHEAPU30BAHHOTO ypaBHeHUs bonbimana). ['paHuuHbIE yCIOBUS
JUISL pa3fienia ABYX Cpell U TPaHULIbI CPeia — BaKyyM.

5. Cnyuaiinsle OnyxnaHust B 3-MepHOM mnpocTpaHcTBe. Teopema MapkoBa. Csizp Mexny Dypbe-
00pa30M IJIOTHOCTH BEPOATHOCTH IMOMaJaHus mociae N aroB B TOUKY R U IJIOTHOCTSIMH BEPOSTHO-
CTHU CITy4alHBIX EPEMEIICHHUI Ha OJIMH IIIar.

6. [TousiTHe 0 COBMECTHOM MJIOTHOCTH BepostHocTH W, mopsiaka n. Ee mosoxurenbHas omnpeneieH-
HOCTB. Y CJIIOBHE COIVIACOBAHHOCTH C INIOTHOCTSIMH BEPOSATHOCTU HU3MIMX NOPSAAKOB. [IoHATHE TUIOTHO-
CTH BEPOATHOCTH IIEpexojia OT OJHOTO 3HAYECHUs CIIy4aliHOM BEIMUYMHBI K IpYyrOMYy 3HAUEHUIO 3a Bpe-
M1 ¢. «HucTo ciydaiinbeie» mpoueccsl. OnpenencHue MapkOBCKOTO IIPOLECCA YEPE3 COBMECTHYIO IUIOT-
HOCTb BEPOSATHOCTH M IJIOTHOCTHh BEPOATHOCTH Niepexoja. BeiBoa mHTErpasibHOro ypaBHeHus Cmoiy-
xoBckoro (Yenmena-Konmoropona).

7. TouHO€ pelIeHne OJHOCKOPOCTHOIO YPAaBHEHMs NEPEHOCA HEUTPOHOB Ui YMCTO MOIVIOIIAIOIINX
cpen.

8. Jloka3arenbCTBO TOro, 4To peuieHrue MapkoBa JUisl IJIOTHOCTH BEPOSITHOCTH NEPEXO0/A IIPU MIPOU3-
BOJIBHBIX CIy4alHBIX OIyXIaHHUSIX YIOBIETBOpsieT ypaBHeHUI0 CMoiryxoBckoro. [IpenenbHoe 3Haue-
HUE INIOTHOCTH BEPOSITHOCTH Iepexoa 3a Bpems [ =0.

9. BrruncieHue mioTHOCTH BEPOATHOCTH CIIyYaHHBIX 3-MEPHBIX OJTy>KJIaHUM JJIsl TAyCCOBCKHUX pacipe-
JeNieHui ciyyailHbIX nepemenieHuid (¢popmyna MapkoBa il IJIOTHOCTH BEPOSTHOCTH U ee Dypbe-
obpasa).

10. YpaBuenue dokkepa-Ilnanka 11 II0THOCTH BEPOSITHOCTH MEPEXOAA.

11. ®usnueckuii cMbicn kodpduimentoB neperoca A(y) u B(y) Bruncienne kod3pHUINCHTOB
nepenoca A(y) u B(y), Bo3Hukamomux B ypasHennn Pokkepa - [lnanka ajs 6pOyHOBCKOTO JBHIKE-
HUs (C UCTIOJIb30BAaHUEM CJICICTBUI ypaBHEeHUs JIaH)KeBeHa).

12. CummeTpu3anus ypaBHEHUs bonbliMaHa 10 KMHETUYECKUM NEPEMEHHBIM (pa3IM4HbIE IIPEJCTaB-
JICHUs] UHTErpajla CTOJIKHOBEHUH C YYETOM 3aKOHOB COXPaHEHUS SJHEPTUH U UMITYJIbCA).

13. bpoyHoBckoe nBrxkeHue. Y paBHenue Jlanxkesena. Koppensuuyu Bo BpeMEHU CIy4YailHbIX BEJIMYUH.
Brruncnenue cpeaHero 3HaueHus KBajpara CKOpocTu OpoyHoBcKoM yacTuibl. «[loTeps» unpopmanmu
0 HaYaJIbHBIX yCIIOBUSX.

14. PaBHOBeCcHOE penieHne ypaBHeHus bonbimana.

15. BeiBog H-teopembl bonbimana. AHann3 JONYyIIEHHH, MCIONB3YEMBIX IPHU BBIBOJE YpPaBHEHHS
bonpmana.

16. OcHOBHOe kMHeTHUecKoe ypaBHeHHe [laynu (master equation).

17. ®ynkuus pacnpenesneHus Mo YUCIy YacTULl IPU paJloaKTUBHOM pacmnaje (BbIBOJ U3 OCHOBHOTO
KHHETH4ecKoro ypasHeHnus [laynmn).

18. OgHockopocTHoe Auddy3HOE ypaBHEHHE U TPAaHUYHbBIC YCIOBHS (OCHOBHBIC MPUOIMKEHUS AUP-
(by31OHHOM TeOpuH, TOK HEUTPOHOB, BBIBOL AU (PYy3MOHHOTO ypaBHEHHUS).

19. Ilpocreiimue auddy3rnoHHbIE 3a7a4l (TOYSUHBIH UCTOYHUK B OECKOHEUHOH cpejie, OECKOHEUHBIN
IUTOCKUI HCTOYHMK, MOJIEJIbHAS 3a/1a4a Ha BBIYMCIICHUE KPUTHUECKOTO pa3mepa).

20. UnrterpansHoe ypaBHeHue [laifeprca (BbIBOJ M3 TOYHOIO OJHOCKOPOCTHOTO YPaBHEHMsI MEpeHOca
HEUTPOHOB).

21. ®ynkuua ['puHa 17151 OAHOCKOPOCTHOTO ypaBHEHUs NepeHoca HelTpoHoB. KuHemartuka ynpyroro
paccesiHUS (CBS3b yIJIa paccesiHUs B 1a0OPaTOPHOM CUCTEME M CUCTEME IIEHTPa Macc).



Ilpumep mecmogwix 3a0anuil 011 NPOGEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX bliie n.3:

1 | ®poHT ynapHOI BOJIHBI B pa3peKEHHOM Ia3e UMEET UMEET 1) cpenHero paccTosiHUS
TOJILIUHY MOPsIKa MEX/1y MOJIEKyJIaMu

2) pazmepa MOJIEKYJIbI
3) JUTHHBI CBOOOTHOTO

npobera
2 | MuTterpan cronkHoBeHUi bonbiiMana mpuHUMaeT BO BHUMa- | 1) ABYX 4acTHIT
HHUE CTOJIKHOBCHUS 2) Tpex 4acTuIl

3) 11060T0 YKcia YacTHI]

3 | Yucno cnaraemsbix paznoxenust Kpamepca-Moiana, sxogsa- | 1) 1
IIMX B MPaBylo 4acTh ypaBHeHUs1 Dokkepa-Ilnanka, paBHO 2)2

3)3
4 | B mporecce He3aBUCUMOT0 POXACHUS YacTull ¢ moctosiHHOU | 1) ITyaccona
B €IMHUILY BPEMEHHU CKOPOCTBIO UX YHCIIO ONUCHIBAETCS 2) OMHOMUATIBLHBIM
pacnpeieieHueEM 3) CtproneHTa
Pa3zpaboTuukmu:
9 y
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