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AHHOTANMA

CroxacTuueckue IUHAMHUYECKHE CHUCTEMBl BO3HMKAIOT B CaMbIX PAa3HBIX OO0JACTIX—OT TEOPETUYECKON
¢u3nKn ¥ acTpoHU3UKH 0 IKOHOMUKHU U (prHAHCOBOM MareMaTuku. CymaTeny HO3HAKOMSATCSI C OCHOBHBIMH
uAeAMH M TOHATHAMH 3TOW HAyKH, a TaKkKe OCBOST MMHUMAJbHBIH HAOOp MHCTPYMEHTOB ISl PEIICHHS
KOHKpETHBIX 3ajad. M3noxkeHne OyJeT BECTHCh HAa OTHOCHUTENIBHO 3JIEMEHTApHOM SI3BIKE KOPPEISALMOHHBIX
GYyHKIMHA ¥ UX TPOM3BOAAIINX (DYHKIIMOHAJIOB, YTO IO3BOJMT B JAJbHEHIIEM IUIaBHO NMEPEUTH K U3YUECHUIO
TEXHUYECKHU 00Jiee CIOKHBIX KOHCTPYKIMKA KBAaHTOBOW TEOPHH MOJISI, CTATUCTUYECKOW (QU3UKU, PUHAHCOBON
MaTeMaTHKH U 1p. Mbl HaYHEM ¢ 00CYKICHNS HETIPEPBIBHBIX CIy4aiHbIX BEINYMH, ITIOTHOCTH BEPOSITHOCTH,
CTaTUCTHYECKUX MOMEHTOB, XapaKTEPUCTHUYECKUX (YHKUMHA M CBSI3HBIX MOMEHTOB (KyMMYJISIHTOB)
CIIy4allHBIX BEKTOPOB, KOTOPBIC TO3BOJISIOT JIETKO M HU3SANIHO HW3IOKUTH 3akoH Ooibimux uwcen, LIIT u
MPUHLMIBL OOJBIIMX OTKJIOHEHHH, a Takke OyIyT MCHONb30BaTbCcs B JajibHEWIIEM Ha Kypcax KBaHTOBOM
TEOpUU TONST H craThucThieckoi ¢usuku. CrydvaiiHas GyHKOuMs (CydaliHBIA Mpolecc, clydaiHoe
MOJIC)BBOAUTCSl KaK €CTECTBEHHOE OO0OOIIEHHE CIIydalHOrO BEKTOpa Ha OECKOHEYHOMEpHBIH CIydai.
Uznoxenne Ben€rcsi Ha S3bIKe KOPPESIIUOHHBIX (YHKIMH W KyMMYJISHTOB. MBI 00CYyIMM TIOHSTHS
KOPPEJSIIMOHHOTO  BPEMEHM, KOPPEISIMUOHHOrO Macmraba, Jensra-nporeccoB. I[lompobHo w3yunm
IIyacconoBckuii u ['ayccoBckmii ciywaliHble IIpoLieCChl, TeopeMy Buka, NpUHIMIBI paclIeIIEHUs
Koppessinuid, 3akoH Oonpmux uncen u LIIT ans cnyyailHBIX HpoLECCOB ¢ KOHEYHBIM KOPPEISIUOHHBIM
BpemeHeM. [lamee paccmoTpuMm croxacTudeckue audQepeHInanbHbple YpaBHEHUS C aJUTUBHBIM ILIyMOM
(zudpdy3us) U MyJABTUIUIMKATHBHBIM IIYMOM (CHCTEMBI C MEPEMeXaeMOCTbi0). Takue ypaBHEHUS
BCTPEUAIOTCS BO MHOTHMX O0JACTSIX TEOpeTHYECKOW (DM3MKM, SKOHOMHKH M (MHAHCOBOW MAaTeMaTHKH, U
COCTaBJISIIOT 0a3y AJIsi MHTYUTHBHOTO TOHUMAHHMSI IIPOLIECCOB B 00JIE€E CIIOKHBIX HEJTMHEHHBIX CTOXaCTHUYECKHUX
cucrteMax. B kadecTBe MHTEpecHOro mpumepa, oOCYKIAeTCsl MapagoKCalbHOE MOBEJCHNUE CTAaTUCTUYECKHX
MOMEHTOB B CHCTEMax ¢ MYJIbTUILTUKATUBHBIM IIYMOM U MOSICHACTCS] 3HAUCHUE PEAKHX «KaTacTPOPUICCKUX»
cOOBITHI st XKU3HM Takux cucteMm. Jlamee bl paccmorpum Qopmanm3m Delinmana-Kana, KoTopsblit
MO3BOJISIET HAXOJUTh PELICHHS MapadoarnuecKux IupGepeHIHalIbHBIX YPABHEHUH B YaCTHBIX IPOU3BOIHBIX C
MIOMOIIBI0 KOHTHHYAJIbHOTO MHTETPUPOBaHMS 10 Mepe Bunepa. DToT (hopmanau3M IIMPOKO HCHONB3YETCs B
COBPEMEHHOH KBAaHTOBOM TEOPWH, ITO3TOMY 3HAKOMCTBO C HUM Ba)KHO JUISI KaXXIOTO KyJIbTypHOro ¢usuka. B
nporecce U3y4eHUs: 3Toro (opmaiau3Ma Mbl paccMOTpuUM HOHATHUSA uHTerpanoB Mro u Crparonosuua. B
3aKJIFOYEHUN Kypca Mbl paCCMOTPUM TEXHHYECKH JOBOJIBHO CIIOKHYIO, HO YpPE3BBIYAITHO KPACHBYIO TEOPHUIO
KOHTHHYaJIbHBIX IPOU3BEACHUH CIy4aifHBIX MaTpHLl. DTH MPOU3BEICHHS €CTECTBEHHBIM 00pa30M BO3HHUKAIOT
NP PELICHWN JIMHEHHBIX MATPUYHBIX CTOXAaCTUYECKHX YPABHEHHM C MYJIBTHIUIMKATUBHBIM IIYMOM U
UCTIONB3YIOTCS B TEOPUH TypOYyJIE€HTHOTO TPAHCIIOPTA, CTOXaCTUUECKOM THIPOINHAMUKE, SKOHOMHKE.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

MOJTyYeHHE CTyACHTaMHU (DyHIaMEHTaJbHBIX 3HAHHWH B 00JaCTH OCHOB CTOXacCTUYECKON AMHAMUKH, a
TaK)KE€ OCBOCHHE HABBIKOB IPAKTHYECKOTO INPHUMEHEHHS TEOPETHYECKUX 3HAaHMH NpU pEIIeHUN
LIMPOKOTO Kpyra pU3nyecKux 3aaay.

3amaun JUCHUILIMHBI
*  ¢QopmupoBanue 0a30BBIX 3HAHHWW B O0JACTH TEOPHU CIIyHYalHBIX MPOIECCOB M CTOXACTUYECKOM
JTUHAMUKY KaK JUCHUIUINH, HEOOXOMUMBIX IS 00mepr3nIeckoi U o0IIeTeOpeTHYECKON MOATOTOBKH
(hU3MKOB;
*  oOyueHHe CTYIEHTOB NpPUHIUINAM INpuMeHeHHs si3bika W MmeTtonoB KTII mpu pemienun 3amadq
CTOXACTUYECKON TUHAMUKH.
* (opMupoBaHHe MOJXOA0B K BBITIOTHEHUIO UCCIIEAOBAHHN CTYJICHTAMU B OOJACTH CTaTUCTUYECKOM
TEOpUH TYpOYICHTHOCTH W TypOYJICHTHOTO TPAHCIIOPTA, MArHUTHOM THIPOIMHAMHUKH W JPYTrUX
00JIACTSIX TEOPETUIECKON (DHUBHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK 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 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTo0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
NesITeTbHOCTH

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIBL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

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

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKu M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
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 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEIHHOCTH

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMaIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBAaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
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 TEOPUU CIyYalHBIX IPOIECCOB M IOJEH, CTOXaCTMYECKOW IMHAMMKH,
TEOpUH TypOYyJICHTHOCTH U TypOYyJICHTHOTO TPAaHCTIOPTA.

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

- HOBeHIIIMe OTKPBITHA CCTCCTBO3HAHUS

- TIOCTaHOBKY HpOOJEM CTOXaCTHYECKOW IHUHAMHKH, TEOPUU TYypOYJIEHTHOCTH M TypOyJeHTHOTO

TPaHCIIOPTA;

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

YMETb:

- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUYECKNE KOMIIOHEHTHI HAYKU: MOHATHSA, CY)KICHUS,

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;

- OCHOBHBEIMH TIOHATHSIMH H wMetomamu KTII,

TCOpUHn CTOXaCTHYECKOM AUHAMHWKHU, TCOpUHU

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-Ilmanka wu  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.

OnucaHne CTOXacTUYECKUX MPOLECCOB U Moyeld. XapakTepUCTHYECKUH H  KyMMYJISTHTHBIN
HoJIsl ¢

(yHKLIMOHAJBI, KOPPEISILIMOHHBIE W CBS3HBIE KOppensuuoHHble ¢(yHKimu. [Ipomecchr u
KOHEYHBIM KOPPEJSIIMOHHBIM ~BpPEMEHEM, JeJbTalpoIecChl. [ aycCOBBI TPOLECCH U
O0606mennbIit 3akoH Oonbiux yrcen u LIITT. Teopust 6onbimx yknoneHuit. @yHKIus pocTa.

3. CroxacTH4ecKue ypaBHEHHUSI.

Croxactuueckue ypaBHeHus. YpaBHeHue JlmyBwmnsa u auddys3us. MynbTHIUIMKATUBHBIA IIyM.
[Mepemexaemocts. Dopmyna Dypyrnpi-HoBrukoBa u ee 0000menus. OOmias Teopusl paciieruieHus

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
yrucen. Uunekcel JlsmyHoBa u o0oOmeHHble Mmokazarenu JlsmyHoBa. M30TponHble AMCKpETHBIE U
HEIpepbIBHbIE MaTpUyHblE Ipolecchl. M30TponHble MaTpuyHble — jAeibranponecchl. Dopmysbl
Heromana.

6. Teopus TypOyJaeHTHOTO TPaHCIIOPTA.

TypOylieHTHBIN TPaHCIIOPT MACCHBHOTO CKAJsipa M MAarHUTHOTO IOJs. BIusHUE MOJICKYISIpHOH M
MarautHoi auddyszun. Iddekt HackIeHus BBICHIMX MOMEHTOB. TypOyJIeHTHOE TUHAMO.

7. Cratuctuueckast Teopus TypOyIeHTHOCTH.

Craructuyeckast Teopus TypOyiaeHTHOCTH. KoppersinoHHBIE U CTPYKTYpHBIE (YHKIIMH CKOPOCTH.
Oynkumonan Xomda. VYpaBHenue broprepca kak npocTeiimas OudpaxTtanbHas — MOAETb
TypOyientHocTH. YpaBHeHue HaBbe-Ctokca. Teopust K41, xackanu, auccunaTtuBHAs aHOMAIUS.
MynberudpakTaibHOCTb.

8. TeOpI/Iﬁ HTo u cTroxacTuyeckoe KBaHTOBAHUE.

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 TUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, peAaaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbes 3a KOHCYIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nMpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.
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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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM Ul OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
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 NPOOJIEMBbl TEOPUU CIy4YalHBIX IPOIECCOB M IOJEH, CTOXaCTMYECKOW IMHAMMKH,
TEOpUH TypOYyJICHTHOCTU U TypOYJICHTHOTO TPaHCIOPTA.

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

- HOBeHIIIHMe OTKPBITHA CCTCCTBO3HAHUS

- TIOCTaHOBKY HpOOJEM CTOXaCTHYECKOW IHUHAMHKH, TEOPUU TYypOYJIEHTHOCTH U TypOyJeHTHOTO

TPaHCIIOPTA;

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

yMeThb:




- 3((EeKTUBHO HCIOJIB30BaTh HA MPAKTUKE TEOPETUUECKNE KOMIIOHEHTHI HAYKU: MOHATHSA, CY)KICHNS,
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;
- OCHOBHbIMM TOHATHAMH U Merogamu KTII, Teopum cTOXacTW4eCKOW IHHAMHKH, TEOPHU
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 BBIpaXEHHE IJIS OIHOTOUCYHOH (DyHKLIMH pachpeneneHus mporecca , OMHCHIBAEMOIo
CTOXAaCTUYECKHM YPAaBHEHHEM , INI€ - FayCCOB JIEIBTAKOPPEIHPOBAHHBIN IIYM.

2. llomyunts 0600menny0 popmyny Pypyusi-HoBrkosa

3. lyers A > 0, O(t),t = 1,2,... — [locnenoBaTeIbHOCTh HE3aBUCUMBIX MATPHIL BPAIICHUS] C pPABHOMEPHO
pacnpeneneHHbM yrioM BpamieHust u. A(t) = O—1(t)Diag(-A,A)O0(t), t=1,2,... , [lonyunTs BeIpakeHUE
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. XapakTepuUCTUYECKUl © KyMMYJSIHTHBIH  (YHKLIHMOHAJBI, KOPPEJSIUOHHBIE M  CBS3HBIC
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. Iomy4nuTh BBIpa’keHHE AJIS OJHOTOYECHHOM (PYHKIMU PACHpeAeIeHHs Ipolecca W, OMUCHIBAEMOTIO
CTOXacCTHYECKUM ypaBHeHUEM wW'=bw, b'+b"2=k, rne k - rayccoB nenpsrakoppesmpoBaHHBIN IIYM.

2. llomyunts 0600menny0 popmyny Pypyusi-HoBrkosa/

3. [Myctb A > 0, O(t),t = 1,2,... — mOCNENOBATEIEHOCTh HE3ABUCHMBIX MaTPUI] BPALICHHUS C PABHOMEPHO
pacnpeneneHHbM yrioMm Bpawmenus u A(t) = O—1(t)Diag(-A,A)O(t), t=1,2,... . [loxyuuts 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. XapakTepUCTUUECKUT M KyMMYJISHTHBIM (YHKIMOHAJbBI, KOPPEJSIMOHHBIE W  CBSA3HBIC
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 oramyHo 10 OamioB - BBICTABIISICTCA ~ CTYICHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NIACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYCCKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Ouenka ommMYHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha MPAKTHKE TIPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBISETCA CTYAEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHe 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT MPUMEHSTh NOJTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.
OueHka ymOBIECTBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymoOBIETBOPUTENbHO 3 Oajia - BBICTABISAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMH pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOJUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBIETBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OoiblIel yacTu
OCHOBHOTO cOJepXaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEYNOBIETBOPUTENBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiue omuoK B GOPMYTHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH IpoBOAUTCA Mo Omieram. B kaxaom Ounere mpencTaBiIeHO JBa TEOPETHUECKUX BOIIPOCA.
[lpn mpoBeneHMM 3K3aMeHa oOOydaromemycsi mpenocraBisiercs 30 MUHYT Ha MOAroToBKY. Ompoc
o0yuaroIerocs He JJOJDKEH MPEBHIIAaTh OHOTO aCTPOHOMUYECKOTO yaca.



