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AHHOTANMA

JuctumnivHa sABIsSETCS TEOPETUYECKOW M TOCBSIEHA MaTeMaTWYeCKUM METOo/aM, JIeKalliM B OCHOBE
aHaJM3a CTaTUCTUKU MpoueccoB. M3maraTcs KioYeBbIe OHSITUS U METO/Bl TEOPUU CIIyYallHBIX MPOIECCOB C
JTUCKPETHBIM BpEMEHEM M KaK JUCKPETHBIMH, TaK U --- KaK MPaBUIIO --- HEMPEPBHIBHBIMU paclpeieseHusIMU
Ha0OpOB cCIydallHBIX 3HA4eHHWU TIpollecca. BHadane HAMOMHHAIOTCS W3BECTHBIE W3 Kypca TEOPHH
BeposiTHOCTel (manee --- TB) u ¢opMmynupyroTcss HOBblE HEOOXOJWMBIE JUIS JAbHEHINEr0 W3I0XKESHUS
CBOMCTBA CUCTHOAANTHBHBIX MEP U MHTETPAJIOB 110 HUM C YIIOPOM Ha CBS3b C TE€OMETPUIECKUMU 00pa3aMu u
Ha MPUMEHEHUS 3TUX CBOMCTB I ONMHUCAHUN BaXXKHEWIIUX THUIOB CIYYaWHBIX BEIMYMH. 3aT€M H3Jararorcs
paszenbl TEOpHH CTAllMOHAPHBIX (KaK B IMMPOKOM, TaK W B Y3KOM CMBICIIE) CIy4YallHBIX TMPOIIECCOB C
JMCKPETHBIM BpeMeHeM. B pesynbrare mM3ydeHHs MPHOOPETAIOTCS YMEHUS HaXOJIWTh CBOWCTBA CIy4alHBIX
MPOIECCOB U HABBIKM TOHUMAHUS CIIELUAIBHOU JIUTEPATYPHI 11O MIPEAMETY.

Kypc onupaercs Ha pazgensl MaTeMaTndecKoro aHaln3a, JJMHEHHoH anreopsl u TB.
1. leau u 3apauu

eap AUCUMNIMHBI
- 03HAKOMIJICHHE C OCHOBHBIMU TIOJIOKCHUSIMH TEOPUU JUCKPETHBIX CITyYalHBIX TIPOIECCOB.

33)13‘11/[ JAUCHUIIINHBI
- OCBOCHHC CTyACHTaMU 0a30BEIX 3HAHUI B 00JIaCTH CJ'IyLIaI\/’IHBIX IponecCCoOB € JUCKPCTHBIM BPECMCHCM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPAaBJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBIsTh TOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA [UISl pEIIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0iactu (cdepe) npodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
Hay4HbIC U (WJIN) TEXHUUECKUE Tpe/ICTaBICHHUS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOrTIKanmy, TPOEKTHI) JEATSIILHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uHpOpMaNNIO 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
pamMKax TemaTHueckoi o0macTH cBoed mnpodeccruoHaTbHON
[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH

TTAYTITIT TA TIAATATADATITIA 11 IV AaTThAAATITITA

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA




ﬂu] T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
- OCHOBHBIE MTOHATHUS TEOPUU MEPHI U TEOPUHU UHTErpupoBanus o Jledery;
- aKCMOMaTHUKy TeOpuu BeposiTHocTei o Konmoropogy;
- OIIpeJIETIEHNE OCHOBHBIX BUAOB JUCKPETHBIX CIIyYalHBIX IIPOLIECCOB;
- OCHOBHBIE CBOMCTBA AUCKPETHBIX CIYyYaNHBIX IIPOLIECCOB.
YMETh:
- IPUBOJIUTH KJIACCHUECKHUE MPUMEPHI CITyHaiHBIX MPOIIECCOB;
- COCTaBIIATh MaTeMaTHYECKYIO MOZEIb AJI1 KOHKPETHOMN NMPUKIIAIHON 33/1a4uu;
- TIOJIb30BAThCSl CBOMMH 3HAHUSIMHU IS pEIICHHS TPAKTHUECKUX 3a7a4 C MOMOIIBI0 UX BEPOSTHOCTHOM
MOJIENH.
BIIAJIETh:
- HaBbIKAMH OCBOEHUS 00JpIIOT0 00BbeMa HHPOPMALIUY;
- HaBBIKAMH CaMOCTOSATENBHOM paboThl M UCTIONB30BaHUs HH(OpMaIK U3 0a3 3HaHul B IHTEpHET;
- KYJIETYpOM MOCTAHOBKH M PEIIEHUS 3a7a4 110 TEOPUN AUCKPETHBIX CIIy4YailHBIX MPOIECCOB;
- PAKTUKOM UCCIIENOBAHUS U PEIIeHHS TEOPETUUECKHUX U MPUKIIATHBIX 3a7a4.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Konmmoroposckue monenu 30 20
2 CraunoHapHOCTh 30 25
Nroro yacos 60 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. KomMoropoBckre Moaenu

OO01iee TOHATHE TPOCTPAHCTBA KaK MHOXKECTBA, C KOTOPHIM CBSI3aHA B KOHTEKCTE PACCYXICHHS
HEKOTOpasi CTPYKTypa; CTPYKTypa ke KaK CHCTEeMa BCIIOMOTAaTEIbHBIX MHOXECTB (MM MHOXECTB H
(hyHKIHI1), CBSI3aHHBIX C UCXOIHBIM MHOXKECTBOM.

[lonsiTHE Tak HA3BIBAEMOTO «HU3MEPUMOTO» TIPOCTPAHCTBA KaK 3aJaHHOM CHUTMa-aireOpoil Ha
«EJIMHHIIE» TOH anreOphl, TAe «eIUHHUIIa» COBIAIAET, KAK MHOKECTBO, C THUM MTPOCTPAHCTBOM.
*MopgenupoBanrie (OyseBOii) CHCTEMBI COOBITUH KaK CHHTAKCHUYECKOH CTPYKTYpBI (TEKCTOBBIE
OTHCAHUS COOBITHH, Harpumep u3 CTaTUCTHYECKUX WCCIICIOBaHHMIA) u Kak
TEOPETUKO-MHOXKECTBEHHON CTPYKTYPHI.




(Hanmomunanue) OcHOBHBIE CBOWCTBAa BEIIECTBEHHBIX M KOMIUICKCHBIX JIMHEHHBIX INPOCTPAHCTB,
CBOMCTBAa BEIIECTBCHHOTO M  KOMIUIGKCHOTO (9PMHUTOBA) CKAISPHBIX NPOHM3BEICHUN B
COOTBETCTBEHHBIX JIMHEWHBIX IPOCTPAHCTBBIX; TPHUMEPHl KOOPAMHATHBIX IPOCTPAHCTB U
MPOCTPAHCTB HENPEPHIBHBIX (PYHKINH ¢ TAKIMH TPOU3BEICHUSIMHU.

OmnpeneneHus CBOWCTBA U3MEPUMOCTH KaK Al GYHKIMU C YHCIOBBIMH 3HAYEHHUSIMHU, OIIPEAETICHHON
Ha M3MEPHMOM MPOCTPAHCTBE OOLIEro BUAA (33aHHOM CHIMa-aireOpod Ha OOJacTH ONpereIeHHs
9TON QYHKIUM), TaK U A1 GyHKIUH (0TOOpasKeHHMId), ONpEIeTICHHBIX Ha TeX e MPOCTPaHCTBAX CO
3HAYCHUSIMH CHOBA B M3MEPUMBIX MPOCTPAHCTBAX (TEX k€ WM Ipyrux). [loHsITHE W3MEPUMOCTH 110
Bopento (ona ke OGopeneBocTh) (QyHKIMI W3 MHOTOMEPHOrO aHanmu3a. J[OCTaTro4HOCTh CBOMCTBA
HENPEepBIBHOCTH JJIsl CBOMCTBA OOpeneBoCcTr 0ToOpaxeHus (T.e. ero uamepumoctu o bopenro).
Onpenenenns curMa-anreOpbl, MOPOXKICHHOW CHUCTEMOH TMOJMHOXKECTB 3aJlaHHOW «CTUHUIIBI)
curmMa-anreOpsl B TEPMHHAX MHHUMalbHOCTH. *KOHCTpykumsi mpouecca  MOpPOXKICHHUS
CUrMa-anreOpbl ¢ TOMOIIbIO TPAHC(HUHUTHOW UHTYKITHH.

CBsi3p CHUCTEMBI NOJMHOXECTB «EIUHUIBD) CUIMa-ajareOpbl ¢ MHAMKAaTOPHBIMU (PYHKUIHSAMH 3THX
noAMHOKecTB. CBI3b HEKOTOPBIX ONEpanuii HaJl MHOKECTBAMH C ONepaldsIMH HaJl MHIUKATOPHBIMU
GYHKIMSAME 3THX MHOXECTB (IIPOM3BEJCHHE HECKOJIIBKUX (YHKIHMH, UX MUHHUMYM, UX MaKCHMYM,
«(0CTaTKN) CyMMBI 110 MOZYJIIO 2%, Pa3HOCTh OOJbIICH 1 MEHBIIEH).

Ompenenenne («TEH30pHOTO») MPOM3BEACHMS CHIMa-aireOp Ha IEKapTOBOM MPOHM3BEICHUHU
«EAMHUI» 3THX aireOp: KOHEYHOE YMCII0 MHOXKHTENEH, CIeTHOE YMCI0 MHOXKHTEIIEH.

OO1ee MoHATHE MEPHI KaK (PYHKIUH, 00JIACTHIO ONpPEACIICHHUSI KOTOPOH CITY)KUT CUCTEMa MHOXKECTB
(pyHKIIUS «TIEpEeMEHHOTO MHOKECTBa» dx).

[TonsiTHE MEpBI, HAa3BIBAEMOH «IUIOTHOCTH MHOXKECTB HATypaJIbHBIX YHCEI», 3a/IaHHOI Ha HEKOTOPOU
cHCTeMe HMOAMHOKECTB MHOXECTBA HATypaJIbHBIX YHCEN, U €€ POlib B TEOPHM BEPOATHOCTEH Kak
NpOCTEHINas MOJENb BEPOSTHOCTH COOBITHIA; HEYIOBICTBOPHTEIEHOCTh MAaKCHMAJbHON 0oO0lacTu
OIIPEAEIICHUS.

[TonsTre o6pas3a Mepsl IPU U3MEPUMOM OTOOPAKEHUU OJJHOTO M3MEPHUMOTO MPOCTPAHCTBA B APYroe
KaK KOMITO3HIIMSI MEPHI C OTlepalieil B3sSTHs OJIHOTO MPO0Opa3a MHOKECTBA.

Kraccuueckue reoMeTpuieckrue MOJIEIU BEPOSTHOCTHBIX IIPOCTPAHCTB, TJIE

a) DJIEMEHTAPHBIE COOBITHS --- TOYKH €BKJIMJIOBA IPOCTPAHCTBA HEKOTOPO PasMEPHOCTH N,

0) coObITHS --- OOpeNieBCKUE TOAMHOXECTBA B TOM IPOCTPAHCTBE,

B) BEPOSTHOCTH COOBITHH BBIYUCISIOTCS JIMOO C MOMOIIBIO MHTETpaja OT u3Mepumoil o bopenro
«BECOBOI» (QYHKIUHM (CIIJIOTHOCTUY» Kak (YHKIMK) 10 TOJMHOXKECTBY, WIpAOIIEMy pPOJIb
JIOCTOBEPHOTO COOBITHSI, OTHOCUTEIBHO Mephl oObeMa (Jlebera), paccMarpuBaemMoii OO BO BCeM
N-MEpHOM TPOCTPAHCTBE, JIMOO TOPOXKICHHOM Kak (IOBEpPXHOCTHas) Mepa o0bema B
¢dukcupoBaHHOM ah(HUHHO-EBKIIMIOBOM HOAIIPOCTPAHCTBE UCXOIHOTO N-MEPHOTO MPOCTPAHCTBA.
JleGeroBa cxemMa MHTETPHPOBAHHS U3MEPHMBIX BEIIECTBEHHO U KOMIUIEKCHO-3HAYHBIX (DyHKIUI

110 U3MEPHUMOMY MIPOCTPAHCTBY C HEOTPHUIIATEILHOI MEPOii U @) KOHEYHON MEPOI «eIMHHUIBD),

0) B oOmiem ciyuae, Bkirouas mepy Jlebera («oObem») BO BCeM MHOTOMEPHOM EBKIIAIOBOM
MIPOCTPAHCTBE.

HanomunaHue: KOIMOTOPOBCKasl cXeMa OIpEesICHUs] CIIy4alilHOW BEIWYHUHBI (BEHICCTBCHHOW HITH
BEKTOPHOM, B TOM YHCJIe KOMILICKCHOW) KaK U3MEPUMOM ()YHKITH Ha BEPOSTHOCTHOM ITPOCTPAHCTBE.
MaremaTudeckue OKHIAHHWS BEIIECTBCHHBIX WM KOMIUIEKCHBIX CIYYalHBIX BEIMYMH KaK HX
MHTErpalibl 10 BEPOSTHOCTHBIM MPOCTPAHCTBAM; HCIEPCHH W XapaKTEPUCTHYECKHE (YHKIUH
BEIECTBEHHBIX CIyYalHBIX BEJIMUMH KaK MHTErpalibl 10 TEM K€ BEPOSTHOCTHBIM NPOCTPAHCTBAM.
CpenHue 3Ha4YeHWs, MaTpUIBl KOBapHAIMid M XapaKTEPUCTHYECKHE (QYHKIMU YIIOPSIOYCHHBIX
KOHEYHBIX HaOOPOB BEIIECTBEHHBIX CIIyYalHbIX BEIMYHMH (= «CIy4allHbIX BEKTOPOB)» = «BEKTOPHBIX
CIly4ailHBIX BEJIMYUH») Ha OOIIEM BEPOSTHOCTHOM IPOCTPAHCTBE KaK WHTETPAJIBI 10 TOMY K€
BEPOATHOCTHOMY NPOCTPAHCTBY.

HamoMuHaHus: eBKIIMI0Ba HOpMa (JUTMHA) BEKTOpa KaK KOPEHb U3 CKAISIPHOTO KBajpara; pa3IHyHbIC
HOPMBI HETIpepbIBHON (DYHKIIMHM Ha OTpE3Ke: KaK MHTerpan e€ MOmynsd, Kak KOpeHb U3 MHTErpajja oT
KBajpara MOAYJI, KaK CymMMa KBaaparoB kodduimeHToB Dypbe; HEpaBEHCTBO TPEYTOJbHHUKA LIS
HOPM, BTOpPOE HEpPaBEHCTBO TPEYroyibHHUKA; HepaBeHCTBO (Komrn-ByHSKOBCKOTo) MeXIy KBaapaToM
MOAYJSl CKAJSPHOTO MPOM3BEICHUS IBYX BEKTOPOB W MPOHM3BEICHUEM KBAJPaTOB JUIMH JTUX
BEKTOPOB.

DKBUBAJICHTHOCTh (PYHKIWH, BBIPAYKAIONINX CIy4YaiHbIC BEJIMYMHBI, B TEPMUHAX COBIAJACHUS MOYTH
HaBepHOe. [ 'MIbOEpPTOBO MPOCTPAHCTBO BCEX KIIACCOB IKBHBAJICHTHOCTH M3MEPUMBIX (QYHKIHMH C
MHTErPUPYEMBIM KBaJPaTOM MOJIYIIS IO HEOTPHLATEIIBHON Mepe.

PaBHOMepHOE pacrpeneneHne Ha OTPEe3Ke MM WHOM MHOXECTBE (ITOCTOSIHHAS «BECOBAsH (DYHKIIHS
«IUIOTHOCTH») B MHOT'OMEPHOM IIPOCTPAHCTBE.



Hanomunanue: ompenenenus (yHKIUH pacnpeneneHus, HENpepbIBHBIX ClI€Ba M HENPEpPBhIBHBIX
CHpaBa, UX OCHOBHBIE CBOICTBA.

layccoBckue  TUIOTHOCTH  (HOpMalbHBIX  pacnpeaencHuid Ha  (adUHHO-)  €BKIMIOBBIX
(mom)mpoctpancTBax). *OTCYyTCTBHE «BECOBOI» OOPEIIEBCKOM  IUIOTHOCTH  IOJIOKHUTEIHLHOM
Pa3MEpHOCTH AJIsl AUPAKOBCKOI'O paclpeieeHus, COCPEJOTOUEHHOTO B TOUKE.

DopMynbl Al MEpBI paclipelesieHUs] BEIICCTBEHHON CIy4YailHON BEIMYMHBI B Pa3HBIX CIIydasx: C
MOMOIIBbI0  (YHKIMM pPacHpenesieHHs, C IOMOLIbI0 IUIOTHOCTH paclpeieieHuss (eciu oHa
CYLIECTBYET), XapaKTEPUCTUUECKOW (YHKIMEH, HaKOHEl, Kak o0pa3 TOW BEPOATHOCTHOM MeEpHI,
KOTOpasl 3ajlaHa Ha BEpPOATHOCTHOM IIPOCTPAHCTBE, CIyXKallleM B --- KOJIMOIOPOBCKOM CXeMme
CllydailHOW BEJNIMYMHBI Kak (QYHKUMM --- OOJAacThlO0 ONpeAeNieHHs Hu3MEpuMoi (yHKUUH,
BBIPAXKAIOILIEH CIyYalHYI0 BEJIUYUHY.

3amaHue Mepbl pacrpeieNieHus] MHOTOMEPHON («BEKTOPHOM») CIy4dailHOW BEIMYHMHBI B Pa3HBIX
ClIydasix: a) ¢ MOMOILBIO IUIOTHOCTH pacipeiesieHus (€Cu OHa CYIIECTBYET),

0) xapakrepucTHueckoi (yHKUMEH, B) HAaKOHEL, KaKk 0o0pa3 TOH BEpOSTHOCTHOHW MEphI, KOTOpas
3a7laHa HAa BEPOSITHOCTHOM IPOCTPAHCTBE, CIYXKAIIEM --- B KOJMOIOPOBCKOM CXEME Cily4alHOM
BEJIMYUHBl KaK (YHKOMU --- OOJAcTbiO ONpEACNiCHHs HM3MEPUMON (YHKIUH, BbIpa)karolen
CIIy4aiiHYI0 BEJIMUUHY; *T') MHOTOMEpHOW (DYHKIIMEH pacTpeie/cHHs.

OOmuit BUJ XapakTepUCTHUECKOH (PYHKIIM MHOTOMEPHOT'O I'ayCCOBCKOTO PACHPE/ICICHHS.
Omnucanue 60pesIeBCKOM Mepbl N-MEPHOT'0 I'ayCCOBCKOTO PACHPEAEIECHUS 110 €r0 XapaKTepUCTUIECKON
GyHKLIMH.

CrnyyaiiHast GyHKLIHUS B Y3KOM CMBICJIE KaK HHACKCHPOBAaHHASI CUCTEMa CIIy4alHbIX BEJTUUNH

E={§j : jeM}, 3amaHHBIX Ha OOIIEM JJIs BCceX HUX BEPOSITHOCTHOM MPOCTPAHCTBE, MU KaK QYHKITHS,
ofpeJielicHHas: Ha MHOXecTBe M 3Ha4eHHWH HHJIEKCa, W NPUHUMAIONIAS 3HAYCHHS B MHOXECTBE
CITy4ailHBIX BEIMYMH, 3aJaHHBIX HA OOIIEM /ISl BCEX HUX BEPOSITHOCTHOM IIPOCTPAHCTBE.
Crny4aifHbIi IpoIIecC B Y3KOM CMBICIIE KaK Takas crydaiHas GYHKIUS B y3KOM CMBICIIE, ISl KOTOPOH
MHOXECTBO HHJEKCOB SIBJISIETCS OAMHOKECTBOM B MHOXKECTBE BEILIECTBEHHBIX YHCEI.

CucreMa KOHEYHOMEPHBIX paclpeleleHud Cily4aiHoW (YHKUMH B Y3KOM CMBICIIE B TEpMHUHAx
00paz3oB Mmep.

ComlacoBaHHOCTb ~ HMHJEKCUPOBAaHHOW  CHUCTEMbl  KOHEYHOMEPHBIX  paclpeieieHuil  Kak
COIVIACOBAaHHOCTH Map €€ OOJIBLINX M MEHBIINX KOHEYHBIX MOACUCTEM B TEPMUHAX 00pa30B Mep.
CryyaiiHas BemecTBeHHas! QyHKIHUS HA MHOXecTBe M 4nCioBoii ocH (OHa e CIIy4aillHBINA MPOoLecC ¢
MHO)KECTBOM MOMEHTOB BpEMEHU M) B IIMPOKOM CMBICIIE KaK MHEKCHPOBAHHAsI KOHEYHBIMHU CTPOTO
BO3pacTaloUMMiA HabopaMu ToueK U3 M 6e3 OBTOPEHUH COINIaCOBAHHAS CHCTEMa KOHEYHOMEPHBIX
pacrpeneneHui.

CrnyyaifHast KoMIUIeKCHas (PyHKITHSI KaK Mapa BEeMIeCTBEHHBIX CIyYaiHbIX (YHKINH.

Teopema Konmoroposa o peannzanuy CIy4aiiHOTO Mpolecca B IIMPOKOM CMBICIE C MHOXECTBOM M
MOMEHTOB BPEMEHHM C IIOMOILBIO NPOLIECCA B Y3KOM CMBICIIE C TE€M )K€ MHOXKECTBOM M B KauecTBe
MHOXECTBa 3HAUEHUI HHACKCA.

2. CranuoHapHOCTh

JMCcKpeTHBIN cilydaliHbIM mpolecc (B y3KOM WIM HIMPOKOM CMBICTIE) KaK CIy4YalHbIM mpouecc, A
KOTOpPOTO MHOXX€CTBO M IHCKPETHO.

[MpumMep cueTHOW cOMTaCOBaHHOW CHUCTEMBI pacIpe/ieIeHU «CTaHAAPTHBIN TayCCOBCKHA Oeblii
IIyM», KOTrAa JJIsi KaKJOro KOHEYHOTO BO3pacTalolero Habopa M3 n IeNOYHCICHHBIX HHIIEKCOB
COOTBETCTBYIOILIIE N-MEPHOE paCIpEAEICHUE SBISETCS TayCCOBCKUM C HYJIEBBIM CpPEIHUM H
€AMHUYHOWN MaTpHLied KOBapHaLIHH.

CrauvoHapHbI B y3KOM CMBICJIE JUCKPETHBIN CIydalHBIN Mporecc (C MHOKECTBOM HaTypaslbHBIX
Yrcesl B Ka4eCTBE MHOXKECTBA 3HAUECHUH MHIEKca): obluee oIpeaesieHre, MpUMep ¢ He3aBUCUMBIMHU
OJIMHAKOBO paclpeAe]eHHbIMY 3HaYE€HUSIMU TIpoLecca.

Coxpansroniee Mepy H3MepUMOe IpeoOpa3oBaHHE BEPOATHOCTHOTO IPOCTPAHCTBA: olIee
OTIpeJieNIeHUE, TPUMEPBI: a) COXPAHSIOMIET0 MEpy HM3MEpPHMOro npeoOpa3oBaHUsl BEPOSTHOCTHOTO
MPOCTPAaHCTBA, ©) HE COXPAHSIONIETO Mepy HW3MEpPUMOro TpeoOpa3oBaHUsl BEPOSTHOCTHOTO
MIPOCTPAHCTBA.



[TocTpoeHne CTAaMOHAPHOIO B Y3KOM CMBICJIE JAUCKPETHOIO CIIydaifHOTo mpouecca (C MHOXKECTBOM
HaTypaJIbHBIX YHCEJ B KaY€CTBE MHOKECTBA 3HAYECHHI MHICKCA) C TOMOUIBIO CITy4allHOW BEJTHYHHBI
Kak U3MepUMOil (yHKIMM Ha BEpOATHOCTHOM MPOCTPAHCTBE M  COXPAHSIOMIETO Mepy
mpeoOpa3oBaHusl 3TOr0 BEPOSTHOCTHOTO MPOCTPAHCTBA; HA30BEM TaKUM 00pa3oM IMOCTPOCHHBIN
IpOLECC CTAaHIAPTHBIM CTAllMOHAPHBIM B Y3KOM CMBICIE AHUCKPETHBIM CIy4YalHBIM MPOLECCOM;
COBMAJICHUE pacCHpeAeNiCHH MPOU3BOJIBHOIO CTAlMOHAPHOTO B Y3KOM CMBICIE JUCKPETHOTO
CllyJalHOrO Iporecca (C MHOXKECTBOM HAaTypalibHBIX YHCEN B KadeCTBE MHOXKECTBA 3HAYCHUM
MHJIEKCA) C paclpeie]IeHHeM OIHOTO U3 CTaHJapPTHHIX ((hOPMYIHPOBKA).

Teopema Ilyankape 0 BO3BpaTHOCTH [UIsl COXPAHSIOIIUX MEpy IPeoOpa3oBaHH.

CrauvoHapHble B IIMPOKOM CMBICIIE CIIy4ailHbIe IOCIEIOBATEIBHOCTH (C  KOMIUICEKCHBIMH
3HAYCHUSAMH, LEIOYUCICHHBIMH HWHAEKCAMHU M KOHEYHBIMU aOCONIOTHBIMH BTOPHIMH MOMEHTaMH).
[Tpumepsl Takux MPOLECCOB (OJHOMEPHBI mpuMep (KOraa Bce CIydallHble 3HA4EHHs Ipolecca
HPONOPIMOHAIIBHBL JPYT APYTy) HMEpHUOANYECKON IOCIIeI0BAaTEIbHOCTH; KOHEUHOMEPHBIN IMpHUMEp
«TIOYTHY EPUOINIECKOH MOCIIEN0BATEIBHOCTH; YCIOBHE Ha KOOI PHUIUESHTHI 17151 06 CKOHEYHOMEPHOU
MOYTH TEPHOIUYECKON  IMOCIe0BaTeIbHOCTH; CTaHJAPTHBIA TayCCOBCKHM  OCNbId  IIyM).
KoBapuanmoHnHas 1 KOppeJsiuoHHast QYHKIMH ISl TAKHX TIPOLECCOB, OMPENCIICHHUS U TIPUMEPHI IS
MEPUOTUYECKON  «OHOMEPHON» TOCIENOBATEIEHOCTH, TIOYTH TEPUOAMYECKOH, Oeloro uryma,
CKOJIB3SIILIEr0 CPETHETO0 KOHEYHOTO MOPSIAKA, aBTOPErPECCHH.

[TonHoTa (TMIILOEPTOBOCTH) MHOMKECTBA CIIyYAiHBIX BEJIIMYMH C KOHEYHBIM a0COIIOTHBIM BTOPBIM
MOMEHTOM U HYJIEBBIM CPEIHUM.

BriBon cBoiictB: 0<R(0), |[R(n)|<R(0), (R(n))*=R(-n).

CnexrpanpHas (QyHKIHNS, CIIEKTpajbHAs IUIOTHOCTh, HEOTPHULIATEIbHAS CIIEKTpajIbHas (CTPYKTypHast)
Mepa: onpenesieH s, IPUMepbl, 0003HauCHHS BUIA

m&(dA)=dFE(L)=F&(dA)=f(A)dA.

OO0ocHOBaHUE MOHATHS «OCIBIN IIyM» B TEPMUHAX CHEKTPAILHOMN IIOTHOCTH.

Teopema ['eprnora (popmynupoBka).

OpToroHabHBIE MEPHI CO 3HAYCHUSMH B THIIEOSPTOBOM IIPOCTPAHCTBE.

(«CToxacTUueCKue») HHTETPANIBI OT HETPEPBHIBHBIX 2T-MIEPUOAMYCCKUX (YHKIIUHI 110 OPTOrOHAIBHOM
OopeneBckoit Mepe Ha (-7, T].

CnexTpalibHOE MPEACTaBICHUE KMHTETPAIoM (Qypbe» 10 OPTOTOHAIBHOM Mepe Ul CTAllMOHAPHBIX B
IIMPOKOM CMBICIIE CITYYaiHBIX TOCIICAOBATEILHOCTEH C HYIEBBIM CPEIHUM.

[Tpumeps! OpPTOTOHAIBHBIX Mep Z& A NepeYrCICHHBIX BBIIIE THIIOB KOBApPUAILIMOHHBIX (DYHKIUI
RE, crekrpanbHas MJIOTHOCTh JUIS CMEIIAHHOW MOJIENH aBTOPEIPECCHU M CKOJB3SILETr0 CPEIHEro
KOHEYHBIX TTOPSIKOB.

CBs13b 3HaYEHUH OPTOTOHANBHOM Mephl ZE 1 €€ CTPYKTYPHOUH HEOTPHUIIATEIILHOM MEPBI mE,.

CBsi3b CTPYKTYpHBIX Mep m& m mr B ciydae ToxzectBa Zn(di)= g(A)ZE(dL) ¢ mpousBoibHON
HENpepbIBHOW Ha oTpe3ke [-m, | QyHKuuel g.

Amnanor 3akoHa OOJBIIMX YUCEN --- IPENeNbl CPEAHNX apu(pMETHUECKUX 3HAYCHUH Mpolecca 1 ero
KOBapUaIlMOHHOW (DYHKIMH, BBIPAKCHHBIC UYepe3 3HAUCHHs CIEKTPAIbHBIX Mep (CTPYKTypHOH H
OpPTOTOHAIILHOMW ) Ha OJJHOTOUEYHOM MHOXKecTBe {0}.

CrarucTudeckoe OLIEHMBAHUE CPEIHEr0, KOBAPHMALMOHHON (YHKIHMH (B TayCCOBCKOM CcCiydae) H
CNIEKTPAJIbHOM IIOTHOCTH --- HECMEIIEHHBIC, COCTOSTENbHbIE U ACUMITOTHYECKH HECMEUICHHBIC
OLICHKH, TIEPHOIOTpaMMa B pa3HbIX BUAX U €€ CIIaXKUBaHUs (CBEPTKAMHU).

CuHTYIISIpHBIC ¥ PETYIISIPHBIC TIPOLIeCChl. Pa3iokeHne Ha peryssipHyIO U CHHTYIISIPHYO YaCTH.
PaBHOCHIIBHOCTD ~ pPEryasipHOCTH M CBOMCTBAa OBITh IMPOLIECCOM  CKOJIB3AIIETO  CPEAHETo,
OOHOBISIONIUN OCJBIH IIyM.

Pasnoxxenue Bonbaa.

OnrtumanbHOE OLIEHUBAHUE «II0 MPOIIJIOMY»: TOYHOCTB JUIsS CHHTYJISIPHOTO TIpoIiecca.

[MocTaHoBKka 3a/au SKCTPAIOJSAIMH, WHTEPHONSIMA W (UIBTPALMU CTAIlMOHAPHBIX CUTHAJIOB M
MPUMEPHI PELICHUN.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

B TpamunuonHol cutyanuu o4HO# GopMbl 00yUeHHS

- yueOHast ayJUTOPHS JJIs IPOBEICHHS 3aHATUH JICKIIMOHHOTO THTIA.
B camoun3omsmoHHON cuTyauuu:

- Cpe/ICTBAa HHTEPHET-CBSI3H.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. BepositHocTh [Teker] : B 2 T. : yueOHuk s By30B / A. H. lllupsieB .— 4-e nepepad. u gorm. — M. :
MIIHMO, 2007, 2011 .— T. 2 : CyMMBI U IOCTIEI0BATEIbHOCTH CIy4alHbIX BETUYHH -
CTalMOHApHBIE, MapTUHTAJIBI, MapKkoBckue 1end. - 2007, 2011. - 416 c.
2. BeposiTHOCTB B TeopeMax U 3ajadax (c 1okazarenbcTBaMu v pemeHusiMu) [ Texer]. K. 1 : [yue6.
nocobwue st By3oB] / A. H. Hlupses, U. I. Opnux, I1. A. ScbkoB .— M. : MITHMO, 2013 .— 648 c.
3. Ciryqaiinble niporiecchl. [lpumepsr, 3amaun u ynpaxsaenus [ Texcr] : yue0. mocobue aiis By30B / A. B.
Bynunckwii ; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, Mock. ¢pm3.-TexH. MH-T (Toc. YH-T .— M. :
M®TH, 2010 .— 216 c.

JomnonHurenbsHas auTeparypa

1. Teopus crmydaiinbix mponeccoB [Teker] : [yde6. mocooue st By30B] / A. B. Bynunckuii, A. H.
[Mupses ; [Mock. roc. yH-T uM. M. B. Jlomonocosa] .— M. : ®uzmatiut, 2005 .— 402 c.

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

HeoOxoanMeIx HET, Tak KaK AOCTaTOYHO OyMakKHOH uTeparypsl. ECcTh pekoMeHayemble:
http://www.majarentals.com/diskretnie-sluchaynie.html

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Opranu3zanys B3auMOJICHCTBUS ¢ 00y4YarOIMMHUCS ITOCPEICTBOM BUICOKOH(EPEHIICBSI3H
(mporpammubiii Komuiekc Zoom Cloud Meetings uiu ero aHajaoru) ¥ 3JIEKTPOHHOM MOYTHI

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

KoncnexktupoBanue JeKuMid, W  OCBOCHHE COOTBETCTBYIOIIMX TeMaM JIKIHHA  pa3/ieioB
PEKOMEHJOBAaHHOM JINTEPATYphl, PELICHUE PEKOMEHIOBAHHBIX THUIOB 3a1ad. [{o kaxnoW cieayromei
JEKIUEeH M3Y4YUTh NpEeAbIAyIIne, a HEMOCPEICTBEHHO Nepel JICKUWEH — MOBTOPUTH H3YUYCHHBIC
(hOopMyYIIMPOBKH MOHATHH U (HaKTOB.

B ToMm uncne pekoMeHyeM NpoYuTaTh:

1. Benrnens E.C., Opuapos JI.A.: Teopust cny4aiHBIX MPOIECCOB M €€ WH)KEHEPHBIC MPHIOKECHUS //
M.: Bricras mkozaa, 2000

2.boraues B. U., CmonsanoB O. I JleficTBUTENbHBIN U (PYHKIMOHATIBHBIN aHAJN3: YHUBEPCUTETCKUN
Kypc. — M.-MxeBck, 2009.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

Pa3paborunk: H.H. lllamapos, a-p ¢u3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCHUIUIMHBI «/{UCKpeTHBIE CilydaiiHbIe TPOIIecChl» 00yJatONUiics JOKEH:

3HATb:

- OCHOBHbIE OHATHS TEOPUH MEPBI U TEOPUU UHTETpUpoBaHus 1o JleGery;
- aKCMOMaTHKY TEOpUH BepossTHOCTeH 1o Konmoroposy;

- OIpe/ieJIeHUE OCHOBHBIX BUJIOB IUCKPETHBIX CIIy4YaiHbIX IIPOLIECCOB;

- OCHOBHBIE CBOMCTBA IUCKPETHBIX CIIyYaillHBIX POLIECCOB.

yMeTh:

- IPUBOJUTH KIIACCUUECKUE MIPUMEPHI CIIyUalHBIX MIPOLIECCOB;
- COCTaBJISATh MAaTeMaTHUECKYIO MOJIEIb JJIs1 KOHKPETHOM MPUKIIAIHON 3a/1auu;
- MOJIb30BAThCSl CBOMMU 3HAHUSAMM ISl PEIICHUS MPAKTUYECKUX 337a4 C MTOMOILBIO UX BEPOSTHOCTHOM

MOJEJIH.
BJIAJETh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIbHOW pabOThl M HCIIOJIb30BaHUs HH(popMalu u3 0a3 3HaHui B VIHTEpHET;
- KYJIBTYPO IOCTAaHOBKH M PEIICHUS 33/1a4 110 TEOPUH AUCKPETHBIX CIy4aiHBIX POLIECCOB;

- IPAKTHKOW UCCIICOBAaHMS M PELICHUS TEOPETUIECKUX U MPHUKIIAIHBIX 3a/1a4.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymuil KOHTPOJIb IPOBOAMTCS OIUH Pa3 B KOHILIE CEMECTpa IO UTOraM PELICHUs NPaKTHYECKUX
3a/ad.

B teuenne cemectpa ot cTyzneHTa TpeOyeTcs moapoOHOE U Pa3BEPHYTOE PEIICHHUE 7-H 3a/1a4:

1. TlomHoe ommcaHWEe HEHYJIEBBIX OIHOMEPHBIX CTAIMOHAPHBIX B IIMPOKOM CMBICIIE KOMILICKCHBIX
nporneccoB & = (En)n ¢ KOHEYHBIMU JAUCIIEPCUSMU M HYJIEBBIM CPEIIHUM:

Haiiti Bce pynkunu g:z—C Takue, uyto En=g(n)&0 (n € z).

2. Onwucarb 3HaYE€HUS] OPTOTOHAIBLHOM MEpbI, OTBEYAIOIICH HEHYJIEBBIX OJHOMEPHBIX CTAllMOHAPHBIX B

IIMPOKOM CMBICIIE KOMIUIEKCHBIX MporeccoB & = (§n)n ¢ KOHEUHBIMH JUCTIEPCHUSIMH M HYJIEBBIM
CpeIHUM, Ha IPOMEKYTKaX N3MEHEHHSI CIICKTPAJILHOTO MapameTpa.

3. IlpuBectu mpuMep HEHYJICBBIX CTAllMOHAPHBIX B IIMPOKOM CMBICIE KOMIUIEKCHBIX MPOLECCOB & =
(En)n ¢ KOHEUHBIMHM [UCHEPCUSIMH M HYJIEBBIM CpEIHHUM, C KOHeYHOMEepHbIM B L2(Q)
nofnpocTpancTBoM HE (comeprkammM Bce BETUYHUHBL £n).

4. Onucars 3HAYECHUS OPTOTOHAIBLHOW MeEphl, OTBeYamed (MOYTH  TMEPUOTUIECKON)
MOCJIEI0BATEIBHOCTH ¢ KOHEUHBIM YHCIIOM TOYEK B CIIEKTpE.

5. Omnucarb 3Ha4€HUS! OPTOTOHAIBHON MEPHI, OTBEYAIOIIEH CTaHJaApTHOMY OeJIoMy HIyMy
€= (en)n (n € z), Ha IPOMEKYTKAX U3MEHEHUsI CIIEKTPAJIBLHOIO TIapamMeTpa.
6. HaiitTu B COEKTpaJIbHOM IJIOTHOCTH JJIS ITOCJIEN0BATEIBHOCTH CKOIB3ALIETO CPETHETO KOHEYHOTO

MOpAJIKa.

7. HaiftTu Bua coexkTpaidbHOM MJIOTHOCTUM JJIsI  TOCIEOOBATEIBHOCTH, MOAYUHSIOLIEHCS
aBTOPErPECCUOHHOM cxeMe mepBoro nopsiaka &n = aén-1 + en npu |of<l (& n --- cTaHAAPTHBINA OEIbIH
IyM).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. CucremMbl MHOXKECTB --- anreOpbl, Homyanredpsl, curma-anreopsl. Ilpumeps! UX 1 Mep Ha HUX: MEPbI
Hupaka, XopnaHa.

2. CueTHas aAIUTUBHOCTH U A0CTPAKTHBIE KOJIMOTOPOBCKHE TPOMKH (BEPOSITHOCTHBIC IPOCTPAHCTBA).
[Ipumep Mepbl, TOPOXIEHHOMW (HEmpepbIBHOW cmpaBa) (QyHKOMed pacnpeneneHus  (06e3
JI0OKa3aTeNIbCTRA).

3. KoHCTpyKIMH €JUHCTBEHHOTO aJJUTHBHOTO HPOJODKEHHUH MEpHI C MOIyaureOpsl Ha anredpy u
SIMHCTBEHHOTO CUYETHO-3JIJUTUBHOTO TPOAODKEHHS HEOTPUIATEIIFHOM Mephl € TOoiyaiareOpbl Ha
curma-anreOpy (0e3 mokasarenbcTBa). Mepbl Jlebera Ha eBKIMAOBBIX IPOCTPAHCTBAX Kak
nponomkenus mep JKopaana.

4.  bopeneBckue IOIMHOXECTBa EBKIMIOBBIX M METpHUECKHX npocTpaHcTB. CyliecTBoBaHHE
OopeneBckux curma-anreop. [lononHeHne HeOTpUIIATENBHOM Mephl 1 OopeneBckre Mepsl Jlebera.

5. W3mepumble (QyHKIMH M OTOOpa)KeHUs, CIydailHbIC 3JIEMEHTHI (BEIIECTBEHHBIE, BEKTOPHBIE, CO
3HAYCHUSMH B METPHUYECKHX TPOCTPAHCTBAX).

6. BeposTHOCTHBIEC pacnpe/ieieH sl CITyYaiHbIX BEIMYMH (BEIIECTBECHHBIX, KOMIUICKCHBIX ), CITyYaliHBIX
BEKTOPOB (BEILECTBEHHBIX, KOMIIJIEKCHBIX), JIEMEHTOB METPHUECKUX MPOCTpaHCTB. KoHeuHOMepHbIe
¢ynkum pacnpenenenus. Ciydail HeNpepbIBHBIX IUIOTHOCTEH pacrpeeneHus: (depe3 HHTerpal
Pumana).

7. Tlpoctble QyHKIMK, KOHCTPYKIUS HHTerpaia Jlebera mo HEOTpUIATEIBHON Mepe U MakKOpaHTHEIC
teopemsl Jlebera u b.JIeBu o npenenax naTerpanos (06e3 10Ka3aTenbCTB).

8.  MuterpupyeMocTh OTpaHMYEHHBIX W3MEPHMBIX (yHKIMH. XapakTepucTuueckue (QyHKIUU
(mpeobpazoBanust Pypre) KOHEIHOMEPHBIX PaCIIpeIeIICHU.

9. Teopembl ®yOWMHN 1 HE3aBUCUMBIE CITyYaiHbIE BETHYNHBIL.

10. Teopema Pagona—HukonuMa, IUIOTHOCTH KOHEYHOMEPHBIX pACIpENEleHU U yCIOBHBIC
MaTeMaTH4eCKHe OKUIaHUs.

11. Teopembl o 3amene mnepemeHHoi B wuHTerpane JlebGera. IlpeacraBieHuss MaTeMaTHUECKHUX
OKUJAHWM, JUCIEPCUHM M BBICIIMX MOMEHTOB KOHEYHOMEPHBIX pACHPEACICHU C IOMOIUBIO
HWHTETPAJIOB 110 BEPOSITHOCTHOMY IIPOCTPAHCTBY U IO MEpe KOHEYHOMEPHOTO pacipeaeieHus (B ciyvae
HaJIM4us IJIOTHOCTH --- 110 Mepe JleGera.

12. YnopsinoueHHbIe U anreOpandeckue CTpyKTyphl; THIBOEPTOBBI IPOCTPAHCTBA, IPOSKTOPHI.

13. CBs3u MareMaTu4ecKoro OXHUJaHUS M MaTpPUIbl KOPPENSIHUU C XapaKTepUCTHUECKOW (yHKIHEH
KOHEYHOMEPHOT'O pacrpeieCHHUs.



14. KoapduuumeHTsl KOppeasiiuu U eBKINAOBA I'€OMETPUS LEHTPHUPOBAHHBIX BEIUYUH CO BTOPHIM
MOMEHTOM.

15. TeopeMa KOJ'IMOFOpOBa 0 COMIaCOBAHHBIX KOHCYHOMCPHBIX PACIIPCACIICHUAX.

16. TuckpeTHbIN cy4dalHbIN MPOLIECC KaK MOCIEI0BATENBHOCTh CIIYUYalHBIX BEJIMUMH U KaK ClydaiiHas
MOCJIeI0BaTeIbHOCTh. PactipeneneHus B mpoCcTpaHCTBE MOCIEI0BaTEIbHOCTEH.

17. CranmoHapHbIe U 3PrOAMYECKHE CIy4yaliHbIe MOCIEN0BATEILHOCTH B IIUPOKOM M Y3KOM CMBICIIAX
(ompeneneHus).

18. I'ayccoBhl cny4dailHble BEIMYMHB], BEKTOPBI U MTOCIEA0BATEILHOCTH.

19. Cnyuaiinbie TOCIIEIOBATEILHOCTH C HE3aBUCHMBIMU TIpUpaIieHusIMu. biryknanus.

20. KoneunoMepHbIe pacupesesieHns Kak 00001eHHbIe (PYHKIIMA ¢ HETIPEPHIBHBIMU OTPAaHUYEHHBIMH
tectoBbiMU (pyHKIMsIMU. Jlenbra-pyrkiun Jupaka. [IpeoOpazoBanus Oypoe.

21. 3akoH OoONBIIMX 4YHCEN KaK 4YacTHBIM CiIydaldl IICHTPAJILHOW MpeJeNbHOW TEOpeMbl M Kak
000CHOBaHHE AKCUOMATUKH.

22. MapkoBckue nepexoinble GyHKIUN U MaTPULIBL.

23. MapkoBcKHeE Cy4yailHbIe €U U UX XapaKTEPUCTUKH.

24. KoppensuuonHas GyHKuus. JlocTaTouHble yCI0BUS SPTOIUYHOCTH MTOCIIEA0BATEIbHOCTH.
25. CnexTpaibHble XapaKTePUCTHKH.

burer 1.

1. CucteMbl MHOXECTB --- anre0psbl, noiayanreOpsl, curMa-anreOpsl. [Ipumepsl nX 1 Mep Ha HUX: MEPBI
Hupaka, Xopnana.

2. CrexTpalbHbIe XapaKTePUCTHKH.

buner 2.

1. CuerHas aAqUTUBHOCTH U aOCTPAKTHBIE KOJIMOTOPOBCKUE TPOWKH (BEPOATHOCTHBIE IIPOCTPAHCTBA).
[lpumep Mepbl, TOpPOXKIEHHONW (HEMpepbIBHOW cmpaBa) (QyHKIUer pacnpenencHus  (6e3
JI0Ka3aTeIbCTRA).

2. KoppemsunonHas ¢pyHKIus. JlocTaTouHbIe yCIOBUS SPrOANYHOCTH MTOCIIEI0BATEIHHOCTH.

Kputepun onennBanus
OTJIIMYHO

10 BeicTaBnsieTcsi CTyIEHTY, [TOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMaTHU3UPOBAHHbIC, TIIyOOKHE 3HAHUS
y4eOHOW mporpaMMbl JAWCIHMIUIMHBI, HPOSBISIONIEMY HHTEpPEeC K JaHHOW IpeaMeTHOH olnmactwy,
MIPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKHU NMPUMEHATH X Ha MPAKTHKE MPHU PEIICHUH
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBUIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH.

9 BeicTaBnsieTcs CTYIEHTY, MMOKa3aBLIEeMy BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIC, TIIyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, CBOOOIHOE U MPaBMUIIbLHOE 000CHOBAaHUE MPUHSTHIX PELICHUH.

8 BricTaBnseTcs CTyIeHTY, TOKa3aBIIEMy BCECTOPOHHHE, CUCTEMAaTU3UPOBAaHHbIC, NTyOOKHE 3HAHUS
y4eOHOH MpOorpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX HA MPAKTUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
XOpOLLO

7 BricTaBmgeTcs CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHUAJI, TPAMOTHO U I10 CYIICCTBY U3JIaract €ro,
YMECT NPUMCHATL IIOMYYCHHBLIC 3HAaHUA Ha IMPAKTHUKE, HO HEAOCTATOYHO I'PAMOTHO 000CHOBBIBAET
MOJIYYCHHBIC PC3YJIbTAThI.

6 BricTaBisieTcs CTYIEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, IPaMOTHO U 110 CYLIECTBY M3Jlaraer €ro,
YMEET NPUMEHATh NOIYYEHHBIC 3HAHMS Ha NMPAKTHKE, HO JOIYCKAaeT B OTBETE WM B PEIICHHUU 3a/1ad
HEKOTOPbIE HETOYHOCTH.

5 BeICTaBIAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAE€T MaTrepHall, (PaMOTHO M IO CYIIECTBY M3JIaracT
€ro, yMeeT IPUMEHATH I10JIyuY€HHbIE 3HAHMUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a[a4 10CTaTOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.

YIOBJIETBOPUTEIBHO

4 BricraBnsieTcst cTyneHTy, MmokasaBuieMy (parMeHTapHBIM, Pa3pO3HEHHBIM XapakTep 3HAHHM,
HEJIOCTaTOYHO  IpaBWIbHBIE  (OPMYIUMPOBKM  0a30BBIX  IOHATHH, HapyIICHHUS JIOTHYECKOM
[IOCJIEI0BATEIbHOCTH B M3JIOKEHHH MPOTPAMMHOIO MaTepuaia, HO IpH 3TOM OH OCBOWJI OCHOBHBIE
pasnensl ydyeOHOW NporpamMMbl, HEOOXOAMMBIE AJs JaJbHEWIIero OOy4YeHHs, U MOXET NPHUMEHSTh
MOJTy4YeHHbIE 3HaHUS 10 00pa3ily B CTaHAAPTHOMN CUTYaAL[MH.



3 BricTaBnsieTcst cTymeHTy, MokasaBlieMy (parMeHTapHBIM, Pa3pO3HEHHBIM XapakTep 3HAHHIA,
JOIlycKameMy OmuOKM B (popMynupoBKax 0a30BbIX MOHSTHH, HApYIIEHHS JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B M3JIOKEHUH NIPOrPaMMHOTO MaTepHaia, c1abo BiIaJeeT OCHOBHBIMH pa3ieiaMu
y4eOHOH mNporpaMMbl, HEOOXOOUMBIMH [UI JajibHeimero oOydeHHs W C TPYAOM IPHUMEHSET
[10JIyYEHHBIE 3HAHUS AK€ B CTAaHAAPTHOM CUTYalUH.

HEYJIOBJICTBOPUTEIHHO

2  BroicTaBnsieTcsi CTyIE€HTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH OCHOBHOIO COAEp)KaHUS y4eOHOM
IPOrpaMMbl JUCHUILIMHBL, JOMYCKaeT rpyOoble omMOKH B (hOPMYIHMPOBKAX OCHOBHBIX IPUHLUIIOB U HE
YMEET HCIIOJIB30BATh MIOJyYEHHBIE 3HAHMSI IPU PEIICHUH THITOBBIX 33]1a4.

1 BricTaBnsieTcst CTyIEHTY, KOTOpPBIH HE 3HAET OCHOBHOTO COJEp)KaHUs Y4eOHOW MpOrpaMMBbI
JVCUUIUIMHBI, JTOMyCKaeT rpyoOeiimme ommOku B OpMyarMpoBKax 0a30BBIX MOHITUN TUCHMILIMHBI U
BOOOIIIE HE UMEET HABBIKOB PELICHUS TUIIOBBIX IPAKTHUECKUX 3a/1au.

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

Bo Bpems mpoBeaeHusi sx3ameHa 0OydaromMecs MOTYT I0Jb30BaThCS MPOTPaMMOM JUCLUILIUHBI, a
TAKXE CIPABOYHOM JIMTEPATYPOM, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JIEKLIAMN.

DK3aMeH NPOBOIUTCS IIyTeM OpPTaHU3alUH CHENHUAIBHOTO OMPOCca, IPOBOAMMOTO B YCTHOH opMme.



