degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: DJIeMEHTBI CTOXaCTHYECKOHM JTMHAMHUKH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka
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Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy coctaBui: A.C. VnbuH, ka1, QU3.-MarT. HayK

[Iporpamma obcyxneHa Ha 3aceqanuu kadenpsl npodiem ¢usuku u actpodpusuku 04.06.2020



AHHOTANMA

CroxacTuueckue IMHAMUYECKHE CHUCTEMbl BO3HHMKAIOT B CAMBIX pa3HBIX OOJIACTAX—OT TEOPETHUYECKOM
¢u3nKK 1 acTpoU3UKK 10 SKOHOMUKU U (PUHAHCOBOM MaTreMaTHuKu. CIlylaTenn Mo3HaKOMSITCSI ¢ OCHOBHBIMU
UeAMH ¥ TOHATHAMH 3TOM HAayKd, a TaKXKe OCBOSAT MHHHUMAJbHBI HaOOp MHCTPYMEHTOB ISl PELICHUS
KOHKpETHBIX 3ajad. M3noxkeHne OyJeT BECTHCh HAa OTHOCHUTENIBHO 3JIEMEHTApHOM SI3BIKE KOPPEISALMOHHBIX
GYyHKIMHA ¥ UX MPOM3BOAANIIMX (PYHKIMOHAJIOB, YTO MO3BOJIUT B JajJbHEHIIEM IJIABHO NMEPEHTH K U3YUECHUIO
TEXHUYECKH 00Jiee CIOKHBIX KOHCTPYKIHMH KBAHTOBOM TEOPUU IOJISA, CTATUCTHYECKON (U3UKH, PUHAHCOBOI
MaTeMaTHKH U 1p. Mbl Ha4HEM C 00CY’KAECHUS HEPEPhIBHBIX CIIyYaiHBIX BEIUYUH, IJIOTHOCTH BEPOSATHOCTH,
CTaTUCTHYECKUX MOMEHTOB, XapaKTEPUCTHUYECKHX (QYHKUMH W CBA3HBIX MOMEHTOB (KyMMYJISTHTOB)
CIIy4allHBIX BEKTOPOB, KOTOPBIC TO3BOJIAIOT JIETKO M HW3SAIIHO HM3JIOXKUTH 3akoH Oonbimx uucen, LT u
MPUHLUIBL OOJBIINX OTKJIOHEHHMH, a Takke OyIyT HCIOJIb30BaThCs B JalbHEHMIIEM Ha Kypcax KBaHTOBOM
TEOpUU TONS H craThucThdeckod ¢usuku. CoydvaiiHas (yHKOus (Cy4ailHBIA Mpolecc, clydaiHoe
MOJIC)BBOIUTCSl KaK ECTECTBEHHOE OOOOIIEHHE CIIy4aHOTO BEKTOpa Ha OECKOHEYHOMEpHBIH Clydail.
Uznoxenne Ben€rcsi Ha S3bIKE KOPPENSIUOHHBIX (QYHKIMA W KyMMYJISHTOB. Mbl 00CYyIMM TIOHSTHS
KOPPEJSIIMOHHOTO  BPEMEHM, KOPPEJSILMOHHOro MacmTaba, aenbTra-miporeccoB. lloapo6HO — u3ydnm
IIyacconoBckuii u I'aycCoBCKMMl cCiydaiiHble IpoLEcCHl, TeopeMy BuHKa, NIPUHUHMIBI pacICIUVIEHUs
Koppessiuuid, 3akoH Oonpmmx uncend W LIIT mis cimy4alHBIX MPOLECCOB € KOHEYHBIM KOPPEISIIHMOHHBIM
BpemeHeM. [lamee paccmoTpuMm croxacTudeckue audQepeHInanbHbple YpaBHEHUS C aJUTUBHBIM ILIyMOM
(mudpdy3ust) U MyJIBTUIUIMKATUBHBIM IIYMOM (CHCTEMBI C TepeMexaeMocThio). Takue ypaBHEHHS
BCTPEUAIOTCS BO MHOIMX O0JacTSIX TEOpeTH4YEeCKOW (DM3MKM, SKOHOMHKM M (MHAHCOBOW MAaTeMaTHKH, U
COCTaBJISIIOT 0a3y AJisi MHTYUTHBHOTO MOHUMAHUSI IPOLIECCOB B 00JI€€ CIIOKHBIX HEMTMHEHHBIX CTOXaCTUYECKUX
cucrteMax. B kauecTBe MHTEpECHOro npuMepa, o0CyXkIaeTcs HapaJoKCalbHOE MOBEAECHHE CTaTUCTUYECKUX
MOMEHTOB B CHCTEMax ¢ MYJIBTUIUIMKATUBHBIM IIIyMOM M TOSICHSIETCS 3HAYCHUE PEOKUX «KaTacTpopuuecKux»
COOBITUI AMsi KU3HU Takux cucreM. Jlamee Mbl paccMorpum ¢opmanusm Deitnmana-Kama, kotopsriit
MO3BOJISIET HAXOJAUTh PELIeHHs napadoarnueckux aupdepeHIuaIbHbIX YPAaBHEHUH B YaCTHBIX MPOU3BOIHBIX C
MIOMOIIBI0 KOHTHHYAJILHOTO MHTETPUPOBaHMA 10 Mepe Bunepa. OToT popmanusm IUPOKO UCTIOIb3YyeTCs B
COBPEMEHHOH KBAaHTOBOW TEOPUH, MO3TOMY 3HAKOMCTBO C HUM BaXKHO JJISl K&XKJOrO KYJIbTYpHOTO (hnzuka. B
nporecce M3y4eHus 3TOoro (hopmanusma Mbl pacCMOTpUM IMOHATHS HHTerpaigoB Mrto m CrparoHoBuuya. B
3aKJIIOUEHUN Kypca Mbl paCCMOTPUM TEXHHUYECKH JOBOJIBHO CIOXHYIO, HO UPE3BBIYaHO KPACUBYIO TEOPHIO
KOHTHHYaJbHBIX IPOU3BEACHUH CIIydallHBIX MaTpUIl. DTU MPOU3BEICHUS €CTECTBEHHBIM 00pa30M BO3HUKAIOT
IIpH PEIICHWH JIMHEWHBIX MaTpUYHBIX CTOXACTHYECKHX YPaBHEHUH C MYJIBTUIUIMKAaTHBHBIM IIYMOM H
UCTIONB3YIOTCS B TEOPUH TypOYyJIE€HTHOTO TPAHCIIOPTA, CTOXaCTUUECKOM THIPOINHAMUKE, SKOHOMHKE.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

MOJTyYeHHE CTyACHTaMHU (DyHIaMEHTaJbHBIX 3HAHUH B 00JaCTH OCHOB CTOXacCTHUYECKOH JUHAMUKH, a
TaK)Ke€ OCBOCHHE HABBIKOB MPAKTHYECKOTO IPUMEHEHHS TEOPEeTHYECKHX 3HAHUM IpH pPELICHUH
LIMPOKOTO Kpyra pU3nyecKux 3aaay.

3amaun JUCHUILIMHBI
*  (¢opmupoBaHue 0a30BbIX 3HAHWI B OONIACTH TEOPWUU CIIyYalWHBIX MPOIECCOB M CTOXACTUYECKOM
JTUHAMUKY KaK JUCHUIUINH, HEOOXOMUMBIX Ui 00mmedr3ndeckoil U o0IeTeOpeTHIECKO MOATOTOBKA
(hU3MKOB;
*  oOyueHWE CTYIEHTOB MpPHUHIUIAM NpUMEHEHUs s3bika u MeTonoB KTII mpu permenun 3amad
CTOXACTUYECKON TUHAMUKH.
* (opMupoBaHue MOAXOJ0B K BHINOIHEHUIO UCCIICAOBAHHUN CTYJICHTAMH B 00JaCTH CTaTUCTHYECKON
TEOPUU TYPOYIEHTHOCTH W TYypOYJCHTHOTO TPAHCIOPTa, MArHUTHOW TUAPOJAVMHAMUKUA W JAPYTHX
00JIACTSIX TEOPETUIECKON (DHUBHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

o
ATTA TN TTANATAMITT TV ATITUATITI TTA ANTTADA




anaJirio lleUUJlblVlﬂDlA \/Ill.y aunriyi na vviiavbnw
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTAaBJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTo0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
NesITeTbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0yacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBLHOW ~ NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 0000maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSATENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEIHHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAU€CTBO pa3paboTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- MECTO U POJIb OOIMX BOIPOCOB HAYKH B HAYYHBIX UCCIICIOBAHMSIX;

- COBpPEMEHHBIC NPOOJIEMBbl TEOPHM CIIyYalHBIX MPOLECCOB M IOJEH, CTOXACTHYECKOM TUHAMUKH,
TEOpUH TypOYyJICHTHOCTH U TypOYyJICHTHOTO TPAaHCTIOPTA.

- TEOpEeTHYECKHE MOAETH (PyHIaMEHTAIbHBIX [IPOLIECCOB U SIBJICHUH B (PU3UKE U €€ MPHIIOKEHUIX;

- HOBeHIIIMe OTKPBITHA CCTCCTBO3HAHUS

- TIOCTaHOBKY HpOOJIEM CTOXaCTHYECKOW IHUHAMHKH, TEOPUU TYpOYJICHTHOCTH U TypOyJeHTHOTO

TPaHCIIOPTA;

- 0 B3aUMOCBA34X U q)yHI[aMeHTaJ]LHOM CANHCTBC CCTCCTBCHHBIX HAYK.

YMETb:

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETUUECKHE KOMIIOHEHTHI HAyKH: IOHATHS, CYXIACHHS,

YMO3AaKJIKOYCHHA, 3aKOHBI;

- IPCACTAaBUTH MAHOPAMy YHHUBCPCAJIbHBIX METOAOB U 3daKOHOB COBPEMCHHOT'O €CTCCTBO3HAHUAA,
- a6CTpaFI/Ip0BaTLCH OT HCCYHICCTBCHHBLIX BIIMSIHUH npu MOACIUPOBAHHUU PCAJBHBIX (1)I/I3I/I‘IGCKI/IX

CUTYaLM.
BJIaJIETh:
- HAy4HOW KapTUHOU MUpa;

- OCHOBHBIMH TIOHATHSMH Hu Metogamu KTII,

TCOpUn CTOXaCTHUYECKOM JAUHaAMHUKH, TCOpPUHA

TypOyJICHTHOCTH U TypOYJASHTHOTO TPAHCIIOPTA;
- HaBBIKAMH CaMOCTOSITEIEHON pabO0ThI IO PEIICHHIO 33134
- MaTeMaTHYEeCKUM MOJICIMPOBaHHEM (PU3NUESCKHX 3a/1au.




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
1 Bgenenue. Teopus BepoITHOCTH. 2 2 3
2 CrnydaiiHble IpoLecChl U MOJS. 4 4 6
3 CroxacTrueckue ypaBHEHHSI. 4 4 6
VYpaBuenue Dokkepa-Ilnmanka u  ero
4 4 4 6
000011eHNSI.
5 Teopus CIy4YailHBIX MaTpPUYHBIX 4 4 6
IIPOLIECCOB.
6 Teopust TypOyJIeHTHOTO TpaHCIIOpTA. 4 4 6
Craructuueckas Teopust
7 P 4 4 6
TypOyJICHTHOCTH.
3 Teopuss W10 W®  croXacTHYECKoe 4 4 6
KBaHTOBAHUE.
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopepxaHue TUCHUTUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 2 (Becennuit)
1. Beenenue. Teopurs BepOATHOCTH.
Brenenue. Crnydaiinple BenMWYUHBL. [IJOTHOCTH BEPOSTHOCTH. XapakTepucTuieckas |

KymmynsanaTtHas gyHkium.

2. CnyyaiiHble IPOLIECCHI U TOJIA.

OmnucaHue CTOXaCTUYECKHX npoueccoB H MOJICH. XapaKTepI/ICTI/I‘leCKI/Iﬁ nu KyMMy.TIfIHTHBIﬁ
oy C
KOHCYHBIM  KOPPCIKIHUOHHBIM  BPCMCHCM, JCJIBTAIIPOLICCCHI. FHYCCOBBI OponecCol M IIOJIA.

(byHKIIMOHAJBI, KOPPESILMOHHBIE M CBS3HBbIE KoppesunoHHble ¢yHKImH. [Ipomeccsr n

O0606mennbIit 3akoH Oonbiux yrcen u LIITT. Teopust 6onbimx yknoneHuit. @yHKIus pocTa.

3. CroxacTH4ecKue ypaBHEHHUSI.

Croxactuueckue ypaBHeHMs. YpaBHeHue JlmyBwmis u 1uddysus. MyabTHIDTMKATHBHBIA IIyM.
[epemexaemocts. Popmyna Oypynsi-HoBukoa u ee 0000menus. O0mas Teopus paciierieHHs

KOPPEJALAN.
4. Ypasuenue ®okkepa-Ilianka u ero o6o0IeHUS.

VYpaBuenue Doxkepa-Ilnanka u ero 0606menus. Auddysnonnoe u Beicure NpuOIMKEHUS.




5. Teopus citydallHbIX MaTpUYHBIX ITPOLIECCOB.

Teopust cnmy4ailHBIX MaTpHUIl M CIyYalHBIX MAaTPUYHBIX TporieccoB. OOOOIIEHHBIH 3aKOH OOJNBITHX
yucen. Uunexcer JlsmynoBa u oGoOmieHHble mokazarenu JlamyHoBa. M30TpornHble OUCKpETHBIE U
HEIpepbIBHbIE MaTpUuHble Ipoluecchl. M3oTponHble MarpuuHble — Jenbranpouecchl. DopMyiibl
Heromana.

6. Teopus TypOyJaeHTHOTO TPaHCIIOPTA.

TypOynieHTHBII TPaHCIIOPT MMACCHBHOTO CKAJIIpa W MAarHUTHOTO TOJIs. BimsHHE MOJEKYISpHOH U
MarautHoi auddyszun. Iddekt HackIeHus BBICHIMX MOMEHTOB. TypOyJIeHTHOE TUHAMO.

7. Cratuctuueckast Teopus TypOyIeHTHOCTH.

Craructuyeckas Teopus TypOyiaeHTHOCTH. KoppensiiuoHHBIE M CTPYKTypHbIE (DYHKIUH CKOPOCTH.
Oynkumonan Xomda. VYpaBuenue broprepca kak mpocteimas OudpakranbHas — MOIEINb
TypOyieHTtHocTH. YpaBHeHue Hasbe-Crokca. Teopust K41, kackaa, nuccunaTHBHAsS aHOMAJIHSL.
MynberudpakTaibHOCTb.

8. Teopusa Uto u cToxacTuueckoe KBaHTOBAaHNE.
Unrerpansr Uto n Crparanosuua, popmanmsm Peitnmana-Kama, croxactudeckoe KBaHTOBaHHE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYyKOBasi CHCTEMa), I0CKOH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Junamuka croxactuueckux cucreM [Tekcr] : kypc mekmwmii / B. U, Knsnkua .— Hayunoe uzg. — M.
: @usmariut, 2003 .— 240 c.

2. Croxactuueckue auddepeHunanbHble ypaBHeHus : Beenenue B Teopuro u npuioxenus [Teker] / b.
Oxcenpgans ; miep. ¢ 5-ro ucnp. auri. uza. H. U. Koponesoii, A. 1. Maracosa ; nox pen. B. b.
Konmanogckoro - M.Mup,2003

JomnonHurensHas auTeparypa

1. BeeneHue B Teopuio ciydaitHbIX mporieccoB [Tekcr] : yue6. moco0. as ctyn. By3oB / U. . ['uxwman,
A. B. Cropoxon .— 2-e uzn. — M. : Hayka, 1977 .— 567 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://scitation.aip.org/, http://www.sciencemag.org.
OnexrpoHHbIid apxuB http://arxiv.org/.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha otnenbHbIX TEKIMOHHBIX 3aHATHUSAX UCIIONB3YIOTCA MYJATUMEIUITHBIE TEXHOIOTHH, BKITIOYAs
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, M3y4arollui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT MHOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OThI CTYJICHTA.

CamocrosiTenpbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepyaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

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

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



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 IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.C. Unbun, kang. Gus.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeSTENILHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYecKue MOAEIM Ul OIHUCaHMUA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «DIIEMEHTEI CTOXaCTHYCCKOM JUHaAMUKHW O6y‘{aIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

- MECTO U POJIb OOILMX BOIPOCOB HAYKH B HAYYHBIX UCCIICIOBAHMSX;

- COBpPEMEHHBIC NPOOJIEMbl TEOPHU CIIyYalHBIX NPOLECCOB M IOJEH, CTOXACTHYECKOM TUHAMUKH,
TEOpUH TypOYyJICHTHOCTU U TypOYJICHTHOTO TPaHCIOPTA.

- TEOpPEeTHYECKHE MOAETH (PyHIaMEHTAIbHBIX [IPOLIECCOB U SIBJICHUH B (PU3UKE U €€ MPHIIOKEHUIX;

- HOBeHIIIHMe OTKPBITHA CCTCCTBO3HAHUS

- TIOCTaHOBKY HpOOJIEM CTOXaCTHYECKOW IHUHAMHKH, TEOPUU TYpOYJICHTHOCTH U TypOyJeHTHOTO

TPaHCIIOPTA;

- 0 B3aUMOCBA34X U q)yHI[aMeHTaJ]LHOM CANHCTBE CCTCCTBCHHBIX HAYK.

yMeThb:




- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTHI HAyKH: MOHATHS, CYXIACHHS,
YMO3AKITIOUCHUS, 3aKOHBI;
- IPEACTaBUTh MTAHOPAMy YHHBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHNS;
- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHHUN IMPHU MOJCITUPOBAHUH PEATBHBIX (PH3HYECKUX
CUTYaLM.
BJIA/IeTh:
- HAy4HOW KapTUHOU MUpa;
- ocHoBHbIMH ToHsATHAMH U Merogamu KTII, Teopum cCTOXacTHYECKOW NWHAMUKH, TEOPUH
TypOyJICHTHOCTH U TypOYJASHTHOTO TPAHCIIOPTA;
- HaBBIKAMH CaMOCTOSTEIIEHON pabO0ThI IO PEIICHHIO 33134
- MaTeMaTHYECKIM MOZAEIMPOBAaHUEM (PU3NIECKHX 3a1ad.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Ipumeps! 3a7a4 U3 JOMAIIIHETO 3aJaHUs:

1. ITomyunTs BBIpaXEHHUE IJIS OIHOTOUEYHOM (DPyHKLIMH paclpeneieHus mporecca , OMHCHIBAEMOro
CTOXAaCTUYECKHM YPAaBHEHHEM , INI€ - FayCCOB JIEIBTAKOPPEIHPOBAHHBIN IIYM.

2. llomyunts 0600menny0 popmyny Pypyusi-HoBrkosa

3. lycts A > 0, O(t),t = 1,2,... — [TocnenoBarenbHOCTh HE3ABUCHMBIX MaTPHI] BPAIICHUsI C PABHOMEPHO
pacnpeneneHHbIM yrioM BpamieHus u. A(t) = O—1(t)Diag(-A,A)O(t), t=1,2,... , [lonyuuts BeIpaskeHHE
TUtst JISITTyHOBCKOTO CTIeKTpa MaTpudHOro mporecca A(t).

4. HaiituYpaBuenue ®okxkepa-Ilnanka 1y cucteMbl ¢ MyIbTUILTUKaTUBHBIM IITyMOM.

5. IlonyunTts HM3MHI ypoBeHb Y11 1 ocumiisTopa METOAOM CTOXAaCTUYECKOTO KBAHTOBAHMUS.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

KoHTponbHEIE BONIPOCHL:

1. CnyuvaiiHble BETMYUHBI.

2. IInOTHOCTB BEPOSTHOCTH.

3. Xapakrepuctuieckas u KymmynsHTHast QyHKIHH.

4. XapaKkTepUCTUYECKU W KyMMYJISIHTHBIH —(YHKIHOHAJBI, KOPPEJISILMOHHBIE U  CBS3HBIE
KOPPEISAIHOHHbIE (QYHKIHH.

[porieccryl U oISt ¢ KOHEYHBIM KOPPEISIIUOHHBIM BPEMEHEM, JICITETAPOIIECCHI.
T"ayccoBel mpoueccsl 1 oJIs.
O6001menHbIi 3aKkoH Oonbmux urcen u HIIT.

® N

Teopust 6ONBIIMX YKIOHEHUH.

9. ®yHKIMS pocTa.

10. Ypasuenue Jlnysuiuis u nuddysust.

11. ®opmyna Oypyubsi-HoBukoBa u ee 00001IeHMSI.

12. YpaBuenue ®okkepa-Ilnanka u ero o6o0mIeHusI.

13. O600111eHHBII 3aKOH OOJIBIINX YUCEI.

14. Nunexco! JIsmyHoBa 1 00001IeHHbIe TTOKa3aTenu JIsmyHoBa.

15. ®opmynel Heromana.

16. DpdexT HACBIICHUS BBICITNX MOMEHTOB B TEOPUH TypOYJICHTHOTO TPAHCTIOPTA.
17. TypOyneHTHOE TUHAMO.

[Tpumep KOHTPOJIBHOTO 3aJaHuUS:

1. Iomy4uTh BeIpa’keHHE IJII OJHOTOYEYHOM (DYHKIIMH PACIpeAeiIeHHUs] Impouecca W, ONUCHIBAEMOTO
CTOXacCTHYECKUM ypaBHeHUEM wW'=bw, b'+b"2=k, rne k - rayccoB nenpsrakoppesmpoBaHHBIN IIYM.

2. llomyunts 0600menny0 popmyny Pypyusi-HoBrkosa/

3. [ycte A > 0, O(t),t = 1,2,... — moclie0BaTeIbHOCTh HE3aBUCUMBIX MATPHIL BPAIIIEHUS C PABHOMEPHO
pacnpeneneHHbM yrioM BpameHus u A(t) = O—1(t)Diag(-A,A)0(t), t=1,2,... . Iloayuuts BbIpakeHHE
1UTst JISITyHOBCKOTO CTIeKTpa MaTpudHOro mporecca A(t).

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:



buner 1.

1. 1. Cnyualinble BETUYHHBI.

2. IIn0THOCTB BEPOSTHOCTH.

buner 2.

1. Xapakrepuctuieckas u KymmynsHTHast QyHKIHH.

2. XapakTepuCTUUECKUl W KyMMYJISHTHBIM (YHKIMOHAJBI, KOPPENSILHMOHHBIE M CBSI3HbIC
KOPPEISILUOHHbIE (PYHKITUH.

burer 3.

1. Ilpouecchl 1 OIS ¢ KOHEUYHBIM KOPPEISALMOHHBIM BPEMEHEM, JEIbTAIPOLIECCHI.
2. T'ayccoBsl poreccsl ¥ MOJs.

burer 4.

1. OGoOmeHHBIH 3aKk0oH OonbImX yuced u LIITT.

2. Teopusi OONBIINX YKIOHEHHH.

burer 5.

1. IIpouecc Bunepa.

2. ®opwmrita Oeitnmana-Karma.

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCS ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
MHTEpEC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHUE YBEPEHHO U TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Ouenka ommMyHO 9 OamwioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTaBISETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh MOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.
OueHka ymIOBIETBOPUTENBHO 4 Oamga - BBICTABISETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl yU4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMy yu4eOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBJIETBOPUTENHHO 2 Oajuia - BHICTABIAETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COJEp)KaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEYIOBICTBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.



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

DK3aMeH IpoBoxuTCS Mo Ouieram. B kaxaom OwmiieTe mpeacTaBiICHO JiBa TEOPETUYECKUX BOIPOCA.
[lpu mpoBeneHnu sK3aMeHa oOyuaromemycs: npenocrasisercss 30 MHHYT Ha TOArotoBky. Ompoc
o0yuaroIerocs He JJOJDKEH MPEBHIIAaTh OHOTO aCTPOHOMUYECKOTO yaca.



