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MO0 AMCIUIIHHE: OCHOBBI MAaIIMHHOTO O0Y4eHHUSI
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OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
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Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4
[Iporpammy cocTaBuiu:

P.I'. Heiliues, crapmuii npenogaBareib
A.O. SluuHa, acCUCTEHT

[Iporpamma obcyxieHa Ha 3aceanni KadeIpbl MAITHHHOTO 00y4yeHus u udposoi rymanutapuctuku 08.03.2023



AHHOTANMA

Kypc npennaszHadeH JUid MarucTpoB MaTeMAaTHUKH, HHTEPECYIOIIUXCS COBPEMEHHBIMU METOAAMU IUCKPETHOU
MaTeMaTHKH U BEPOSATHOCTHBIMH NpUIOKEHUAMH B MH(popmaruke. Kypc BkmodaeT B ce0s Bce OCHOBHBIC
OIpEeZICNICHUS U TOJIOKEHUSI TEOPUHU BEPOSITHOCTEN: akcuoMaTHKy KoimMoroposa, pacnpesenieHus, ciry4aiiHbIe
BEJINYMHBI U BEKTOPBI, MATEMAaTHYECKOE OKUIAHUE, BEPOSATHOCTHBIE HEPABEHCTBA, 3aKOHBI OONBIINX YHUCEN U
LEHTPAJIBHYIO MIPENEIBHYIO TEOPEMY.

1. leau u 3apauu

Meap AUCUMNIMHBI
OBJIaJICHUE OCHOBHBIMY COBPEMEHHBIMU METOJAMH TEOPHH BEPOSITHOCTEH.

3agaum AUCUMIIHHBI
* CTYICHTHI OBJIaJCBAIOT 0a30BbIMU 3HAHUSIMH (TOHATHSIMH, KOHLEMLUSIMH, METOAAMH U MOAEIISIMH)
TEOPUU BEPOSTHOCTEM;
* IpUOOpPETeHNE TEOPETUUECKUX 3HAHUH U MPAKTHYECKUX HABBIKOB MO0 TEOPUH BEPOSITHOCTEH;

* KOHCYJIBTHPOBAHUEC W IIOMOLIb CTYACHTaM COOCTBEHHBIX TCOPCTUIYCCKUX

I/ICCJ'IG,I[OBaHI/Iﬁ 1o TCOprun BepOSITHOCTei/'I.

B INPOBCACHHU

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
CHUCTEMHOTO TOJIX0/1a, BRIPAOATHIBATH 4 N
o " MOCTaBJICHHONW  MPOOJEMHONW  CHUTyalud Ha  OCHOBE
CTpaTeTuto ICHCTBUIMA
JOCTYIHBIX UICTOYHUKOB HH(pOpMaIu
OIIK-1 Brnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeT W© CIOCOOEH  HMCHOJB30BaTh B
HAyYHBIX 3HAHHI B O0JIACTH npoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HayK

HAay4YHbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4alOIINecs JOIKHbI

3HATb.

[ (pyHnameHTaIbHBIE IOHATHS, 3aKOHBI TEOPUH BEPOSTHOCTEH;
[ coBpeMeHHbIEe POOJIEMBbI COOTBETCTBYIOIINX Pa3/ieiIOB TEOPHH BEPOATHOCTEM;
[] MOHATHSA, aKCMOMBI, METOJbl JOKAa3aTeIbCTBa M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOZSIINUX B OCHOBHYIO YacTh LIUKIIA;

[l oCHOBHBIE CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHUYCCKUX O6’BGKTOB;
[] aHAJIMTUYECKUE U YHUCJIECHHBIC MOAXOAbl U METOIbI pCUICHU TUIIOBBIX MNPHUKIAJAHBIX 3aJa4 TCOpHUU

BEpPOATHOCTEM.
YMETh!




] moHATH 3a1a4y;
[J CIOJIB30BaTh CBOM 3HAHMS AJIs pelieHus GyHIaMEHTAIbHbBIX U MPUKIATHBIX 3a]1a4;
[/ OLlEeHUTH MPAaBUILHOCTH IIOCTAHOBKHY 3a/1a4H;
[J cTporo n0Ka3bIBaTh UK OIIPOBEPraTh 3asBIICHUE;
[] caMOCTOSITEIbHO HAXOAWTh ANTOPUTMBI DPELIEHUs MpoOJeM, B TOM YHCJIE HECTAHAAPTHBIX, H
HPOBOJAUTH UX aHAIINU3;
[] caMOCTOSITENIEHO BUAETD MOCIEICTBUS PE3YIIBTATOB;
[/ TOYHO MpEACTaBIATH MAaTEMATHYECKHUE 3HAHUS 10 TEOPUU BEPOSITHOCTEH B YCTHOH M NMHCBMEHHOMN
dopme.
BIIAJICTh:
[J HaBBIKM YCBOEHHS OOJIBIIOr0 KOJMYeCTBAa HHPOPMALIMK U PELICHHUS 3a7ad (B TOM YHCIIE CIIOXKHBIX);
[J HaBBIKM CaMOCTOSITEIIbHON pabOThl M OCBOCHHUSI HOBBIX AMCLUILINH;
[J KyapTypa MOCTAHOBKH, aHAJIM3a W PELICHUS MaTeMaTHYeCKUX W MPHUKIATHBIX 3a/ad, TPeOyroImux
HCIIOJIb30BaHUsI MaTEMATHYECKUX OAXOA0B U METOIOB UX PELICHHUS;
[l mpenMeTHBIN $3BIK TEOPHHM BEPOSTHOCTEH W HABBIKM I'PaMOTHOIO ONMCAHMS pEUIEHHs 3ajad U
IIPENCTABICHUS PE3YJIETATOB.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

BBenenne B MmammHHOE — OOy4eHHe.
1 MeTpuueckie — aarOpUTMBI,  OLIEHKA 5 5 15
Ka4eCcTBa MOAEIIEH

2 JInHEHHEBIC MOJEITH 5 5 15

3 JepeBbs 1 aHcaMOIN MoJienen 5 5 15
Pabora c¢ mnpusHakamu. OrpaHuueHUs

4 5 5 15
MAaIIMHHOTO OOYYeHUs

5 Beenenwne B iybokoe oOyueHue 5 5 15

6 OO0yuenue 6e3 yuurens 5 5 15

Nroro gacos 30 30 90

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)
1. JIuckpeTHbIe BEpPOSATHOCTHBIE IPOCTPAHCTBA.
JlucKkpeTHbIE BEpOSITHOCTHBIE TPOCTpaHcTBa. Kiaccuueckoe onpenesieHne BeposTHOCTH. [Iprumepsl.
2. He3aBUCHUMOCTH OT IIPOU3BOJILHOTO HA0Opa CIIy4aiHbIX BETHYHH.

HeszaBucuMOCTh OT TNPOW3BOJBHOTO HaOopa CiydallHbIX BelnW4YuH. KpuTepuil HE3aBHCHMOCTH,
TeopeMa O HE3aBUCHUMOCTH OOpeNeBCKUX (YHKIMH OT HENEepeCEeKaroUINXCs MHOKECTB HE3aBUCHMBIX
CITy4YaiiHBIX BEJINYHH.



3. CiyyaiiHble JIEMEHTBI, CIy4aiHble BEJIMUUHBI U BEKTOPBHI.

CrnyyaifHble SJIEMEHTBI, CIIy4alHbIe BEJIMYMHBI U BEKTOPHI. JlocTaTouHOE yCIOBHE H3MEPUMOCTH
OTOOpaXKCHUS, CIEACTBUE JUIA CIIy4alHBIX BEJIMYUH W BEKTOpOB. JleficTBHA cO cllydaliHBIMU
BEJTMYMHAMH.

4. TeopeMa KapaTeozLopI/I O IMPOAOJIDKCHUN BepOfITHOCTHOﬁ MCPEIL (I[OKaBaTCJ'IBCTBO e,Z[I/IHCTBeHHOCTI/I).

Teopema Kapareomopu o NMpomoKEHHH BEPOSITHOCTHOW MEpHI (JI0Ka3aTeIbCTBO CIHHCTBEHHOCTH).
Teopema Jlebera o pyHKIMH pacrpeeeHus

5. YcnoBHBIE BEPOATHOCTH.
VYcnosHele BeposTHOCTH. PopMyiia onHoU BepositHocTr. Popmyita baiteca. IIpumepst
6. O0yuenwuie 6e3 yuurens

Knacrepuzanus. Merpuueckuii monxoyn, amroputMm k-means. Hepapxudeckas KiacTepu3aiysi.
Anroputm DBSCAN.

Mertonel CHMXXKEHHS pPa3MEpPHOCTH. MHoromepHoe mmkanupoBaHue. Isomap. Locally Linear
Embedding. SNE, t-SNE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

CranpaptHas yueOHasi ayAuTOPHs
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Maremarndeckas craructuka [Tekcr] : [yueOnuk s By3oB] / A. A. bopoBkoB .— [3-e u3x., uctp. |
— M. : ®usmariut, 2007 .— 704 c.

2. Maremarnyeckas cratuctuka [TekcT] : oleHKa mapaMeTpoB,IpoBepKa rHIoTe3:y4ed.mocodue s
By30B:1011.M-Bom o6pazoBanuss CCCP / A. A. bopoBkoB .— M. : Hayka, 1984 .— 472 c.

JomnonHurenbsHas auTeparypa

1. Maremarndeckas cratuctuka [ Tekcr] : yue6. mocobue s By3oB / A. A. Haran, O. I. T'opbaues, C.
A. T'y3 ; Mock. ¢usuko-texH. uH-T (roc.yH-T .— Kcepokonust — M : MOTH, 2005 .— 225 c.

2. JlocToBepHBIH B MPaBIONOO0HBIH BEIBOJ B MHTEILIEKTYaNbHbIX cucteMax [Tekcr]| / B. H. Barun [u
ap.] - M.®@uzmarint,2004

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYHLTHMCﬂHﬁHBIC TCXHOJIOTMU MOXXHO UCIIOJB30BATh HA JICKOUAX U NPAKTUYICCKUX 3aHATUAX, B TOM
YHCJIC Ha NPE3CHTAllMAX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



1. PexoMeHmyeTcsi YCHEHIHO cJaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAET HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'IH IIOATOTOBKH K HTOTOBOM aTTCCTallMU IO NPESAMCTY JIy4dlIC BCCrO MCIOJIb30BATh JICKIIMOHHBIC

MaTepHalbl.



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 MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaspaGorunkm:

P.I'. Heiliues, crapuuii npenogaBareib
A.O. SluuHa, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

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

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1 Brnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer w®  cnocobeH  HWCMONB30Barh B
Hay4HBIX 3HAHUN B O0JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

(hu3HMKO-MaTEeMaTHIECKUX HAYyK

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThl

[IK-1.1 CriocoGeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI «OCHOBBI MAIITUHHOTO O6yLICHI/I$I)> O6y‘laIOH_IHI>'IC$I JOJIKCH:

3HAThb:

] ¢pyHIaMeHTaIbHBIE TIOHATHUS, 3aKOHBI TEOPUH BEPOSITHOCTEIH;
[J coBpeMeHHbIE MPOOIEMbl COOTBETCTBYIOLINX Pa3/IesOB TEOPUH BEPOSTHOCTEH;
[J IOHATHS, aKCHOMBI, METOAbI [OKa3arTelbCTBA M JOKA3aTesIbCTBA OCHOBHBIX TEOpPEM B paslelnax,

BXOAAIIHUX B OCHOBHYIO YaCTh IIUKIJIA,

[l ocCHOBHBIE CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTUUICCKUX O6’beKTOB;
[] aHAJIMTUYECKUE W YUCIICHHBIE MOAXOJbI ¥ METOIbI peIICHNA THUIIOBBIX HNPUKIIAJIHBIX 3aJ1a4 TCOpPUH

BEPOSITHOCTEH.
YMeTh:
] moHATH 3a1a4y;

[] MCIIOJI30BATh CBOX 3HAHUS IS peucHug (I)yH,Z[aMeHTaHBHBIX U INPUKIIAAHbIX 3a/4a4;

[l oleHUTH MMPaBUJIBHOCTDb IIOCTAHOBKH 3aa4U;

[ CTPOT0 JOKA3bIBATh UJIM OIIPOBECPIraTh 3a4BJIICHUC,

[] caMOCTOSITEIbHO HAaXOIWUTh AJITOPUTMbl PCIICHUA HpO6J'I€M, B TOM 4YHUCJC HECTAaHAAPTHBIX, H

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOATENIBHO BUJETH ITOCIICACTBUS PE3YJIbTATOB,
[ TO4YHO NpeaACTABIATh MATCMATUYCCKUC 3HAHUA 10 TCOPUU BepOHTHOCTeI\/’I B YCTHOﬁ ¥ IMMCHMCHHOH

dopme.
BJIaJIeTh:

[] HaBBIKH YCBOCHUA OOJIBIIIOr0 KOJIMUECTBA I/IH(l)OpMaLII/II/I " PCIICHUA 3aaa4 (B TOM YHCJIC CJ'IO)KHBIX);

[ HaBBIKA CaMOCTOSITEILHOMN pa6OTBI 1 OCBOCHU HOBBIX JUCIIUILINH,

[ KyJIbTypa IOCTAHOBKH, daHAJIN3a W PCHICHUSA MATCMATUYCCKUX U IMPUKIAIHBIX 3aj/a4, Tpe6yIOII_II/IX
HCIIOJIB30BaHUA MATEMATUYCCKUX ITOAX0A0B U METOAOB UX PCUICHUAA,

[ Hpe,Z[MGTHBII\/’I A3BIK TCOPHUU BepOﬁTHOCTeﬁ U HaBBIKU T'PpaMOTHOI'O OIMMCAaHUSA PCHICHUA 3adad U

IIPEICTABICHUSI PE3YJILTATOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[IprMepbl fOMaHUX 3aJaHAN

1. Touka X BBIOMpaeTCsl CIy4allHBIM O0pa3oM W3 MPSMOYTOJBHUKA CO CTOPOHAMHU JUIMHOW | u 2.
HatimuTe BeposSTHOCTH TOTO, YTO ONFDKalIIas K X CTOpOHA UMEET JUTHHY 1.

2.2l (x+y<1,x>0, y>0) - motHOCTh cirydaiiHOTO BekTopa (&, 1). Ilycts pE, pn, p§ + 1 - miiotHoCTH
(aeripepriBubIe Ha (0,1)) &, 1, & + n cootBeTcTBeHHO. Haitnute pE (1/2) pn (1/2) p& +n (1/2).



3. Ilycts & ~Bern (p) u F - ero ¢dynkuus pacnpenenenus. Kakoe pactipenenenue nmeet F (£)?

4. Ilyctb Sn, n € Z + - cuMmMeTpuyHOE ciryqaiiHoe Onmyxkaanue Ha Z. [Iycts X - uncno k€ {1, ..., 10}
Takux, uro Sk = 0. Haiigure VarX.

5. lyers (En =€) 2 P — 0. Bepro mu, yto a) En P — £70) E2nP — E27B) E3 n P — £37?

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

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB K 3K3aMEHY:

1. BepositHocTHOE npocTpaHcTBO. AkcuoMbl Kosmmoroposa. TeopemMa O HENpEpbIBHOCTU B «HYJIE)
BEPOSITHOCTHON MEpBHI.

2. JlucKpeTHBIE BEpOATHOCTHBIE TpocTpaHcTBa. Knaccuueckoe omnpenenenue BepositHocTH. [Ipumepst.
3. 'eomeTpuueckue BeposTHOCTH. [IpumMepsl.

4. Ycnosuble BepositHOcTH. Popmyna nonHoi# BepositHocTu. [Ipumeps! dopmyn baiieca.

5. Teopema 0 MOHOTOHHBIX Kjaccax.

6. HesaBucumoctb coObiTuii M cucreM coObituii. [Ipumep bepnmreiina. JleMma o mocTaroyHOM
YCIIOBUY HE3aBUCHUMOCTH CUI'Ma-areop.

7. Teopema Kapareonopu o NpoaoJKeHUH BEPOSITHOCTHON Meph! (JI0Ka3aTelbCTBO €AUHCTBEHHOCTH).

8. CnyuvaiiHple BENMYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX MpoOcTpaHcTBax. Hes3aBHCHMOCTH OT
CIIy4YalHbIX BEJMYMH. MareMaTH4ecKkoe OXUJAaHUE CIIy4YalHON BEIMYMHBI, €€ OCHOBHBIE CBOWCTBA.
JHucnepcus, KOBApUaHTHOCTh M UX CBOMCTBA.

9. CnyuaiiHble BJIEMEHTHI, ClydaiHble BEJIMYMHBI U BEKTOpbL. JlocTaroyHoe yciaoBHE HU3MEPUMOCTH
OTOOpaXKeHHs, CIEACTBUE [ CIy4alHBIX BEJIMYMH M BEKTOPOB. JIeHCTBHS €O Cily4allHBIMU
BEJIMYUHAMH.

10. HezaBuUCHUMOCTh OT NPOM3BOJBHOTO HaOopa cilydailHBIX BelW4MH. Kputepwili HE3aBHCHMOCTH,
TeopeMa O HEe3aBHCUMOCTH OOpesieBCKUX (PyHKIMI OT HEMepeceKaromMXCsi MHOXKECTB HE3aBHCHMBIX
CIIy4ailHBIX BEJIMYMH.

11. Maremarndyeckoe OXXHJaHHWE CITy4aiiHOW BenWuuHbI (MHTEerpan Jlebera B BEpOSTHOCTHOW Mepe):
OTIpeJleICHue TPOCTHIX, HEOTPHULATENBHBIX M TPOU3BOJIBHBIX CIIydalHBIX BeluuuH. IIpoBepka
OIIPEIEIICHUN.

12. OcHOBHBIE CBOMCTBa MaTeMaTHMYECKOTO OXHJaHUSA. TeopeMa 0 MaTeMaTHYe€CKOM OXXKHJAHUHU IS
MPOU3BEACHUS HE3aBUCHMBIX CITy4allHBIX BEJTUYMH.

13. [ucnepcus, KOBapHMaHTHOCTh U uXx cBoicTBa. HepaenctBo Kommm-bynsikoBckoro. ducnepcus
CyMMBbl HE3aBHUCHMBIX CIIydallHBIX BelnuuuH. KoBapuaunoHHas MarpHla CIlydailHOTO BEKTOpa, ee
HEOTpULIaTeNIbHas OIPEACICHHOCTD.

14. HepaBenctBo MapkoBa, HepaBeHCTBO UeObimieBa. 3akoH Oonpiimx uucen B ¢opme UeObimera.
HepasencTBo [[>xeHceHa.

15. Tumbel cXOIMMOCTH CIydallHBIX BEJIMYMH, MX B3auMOcBs3b. Kpurepuit Komm cxomumoctu c
BEpPOATHOCTHIO 1.

16. HepaBenctBo KommoropoBa. Teopema cXOOZUMOCTH Uil TIOYTH HAaBEpHSKA CEPUU CIIyHaMHBIX
BEJIMYUH.

17. YcuiieHHBIH 3aKOH OONBIIMX YHMCEN JUIsl HE3aBHCHMBIX CIIyYalHBIX BEJIMYMH C OrpaHMYEHHBIMHU
JHUCTIEPCUSMU.

18. TlpenenbHbI mepexon Tox 3HakoM WHTerpana Jlebera. Teopema O MOHOTOHHOW CXOJMMOCTH,
nemma Dary, Teopema Jlebera 0 MaxoprpOBaHHON CXOIUMOCTH.

19. Jlemma bopens Kanremmu. YcwieHHBIH 3aKOH OONBIIMX YHMCEN JUIsI HE3aBHCHMBIX OIMHAKOBO
pacnpeeneHHbIX ClyyailHbIX BEIMYMH C OIPaHUUYEHHBIM MaTeMaTHu4eCKUM OKUAAHUEM.

20. ®opmyna mepecueTa MaTeMaTHYecKuX OxuaaHuid. TeopemMa o 3aMeHe MEpEeMEHHOW B MHTETpale
JleGera.

21. Ilpsimoe mpowusBeneHHE BEPOSTHOCTHBIX mpoctpaHcTB. Teopema ®ybunu (b / d). CoBmectHOE
pacrpeeneHnue KOHeyHOro Habopa cirydaiiHbIX BearnuuH. CBepTKa pactpeieeH .

22. Ciabast CXOIUMOCTh U CXOJMMOCTh B OCHOBHOM BEpOATHOCTHBIX Mep. Teopema Anexcanaposa (6 /
r). Teopema 00 3KBUBaJIEHTHOCTH CXOIUMOCTH IO PACIpPEIeICHHUIO CIIyYalHbIX BEJIMYMH U CXOAUMOCTH
(GyHKUMH pacnpeneseHus BO BCEX TOUKaX HEMPEPHIBHOCTHU NPeACTbHON (PyHKIIUH.

23. Ilnan tectoB bepHymin n nonuHOMHUANbHBIN IaH. [IpenensHble TeOpeMbl A cXeMbl bepHymu:
teopema [lyaccona u reopema Myaspa-Jlamaca (b / d).



24. Xapakrepuctnyeckue (QYHKIHH BEPOSTHOCTHBIX Mep. (YHKIHH paclpeieieHus, ClydaiHbIe
BeJIMYUHBI U BeKTOpbL. [IpuMepsl. OCHOBHBIE CBOWCTBA XapaKTEPUCTHUECKUX (QYHKIUH CITydaiHBIX
BEJINYHH.

25. Teopema EeTUHCTBEHHOCTH ISl XapaKTEPUCTUYECKHUX (QYHKIMH BepoOSTHOCTH. HezaBHCHMMOCTH
KOMITOHEHT CIy4aifHOro BEKTOpa B TEPMHUHAX XapAKTEPUCTUIECKUX (DyHKIHIL.

26. Teopema HempepbIBHOCTH AJisi XapakTepuctudeckux QyHkiuil (b / d). LenTpansHas npenenbHas
TeopeMa Uil He3aBUCUMBIX OJMHAKOBO PACTIPEICIICHHBIX CITy4YaiHbIX BETUYUH.

27. Teopema beppu DcceeHa 0 CKOPOCTH CXOAMMOCTH B IIEHTPAIBLHOH TipenenbHou Teopeme (b / d).
Onenku KOHCTaHTHI B Teopeme beppu Occeena.

buner 1

1. JluzaitH TectoB bepHymin u mnonumHOMUANbHBIA nu3aiiH. IlpenenbHble TEOpeMbl IJIsi CXEMBI
Bepnymnu: Teopema [lyaccona u reopema Myaspa-Jlamtaca (b / d)

2. HepaBenctBo MapkoBa, HepaBeHCTBO YeOblmieBa. 3akoH Oonpmmx yucen B ¢opme YeOblesa.
HepagencTso [[xeHceHa

Kpurepuu onienupanus

Onenka «ormuuHO (10)» BBICTABIISETCS CTYIEHTY, IPOSIBUBIIEMY BCECTOPOHHEE, CHCTEMAaTHUECKOE M
IyOOKOe 3HaHWE MaTepuasia 00pa30BaTelIbHOM MNPOTrPaMMBbl, CAMOCTOATENIBHO BBIIIOJHHUBILIEMY BCE
3a7laHus], MPEAyCMOTPEHHBIE NPOrpaMMOM, TIIyOOKO H3YyYMBIIEMY OCHOBHYIO U JOIOJIHHUTENBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOM. , aKTUBHO padoTaeT B Kjacce M MOHHMAET OCHOBHBIC
Hay4yHbIe KOHIICTIIMH 110 U3y4yaeMOW ANCIMIUIMHE, TPOSBUII TBOPYECKUI MOAXO U HAYUHBIH MOIXOA B
MOHMMAaHUM W TPEACTABICHUM Marepuaja o0pa3oBaTelbHOIl MPOrpaMMBbl, OTBET Ha KOTOPBIN
XapaKTepu3yeTcsl UCTIOIb30BaHHEM OOTraThIX U aJeKBATHBIX TEPMUHOB, a TAK)KE MOCIEJOBATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Onenka «oTuuHO (9)» BBICTABISETCS CTYIACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHUCTEMaTH4YecKoe 3HaHUe Mareprajia oO0pa30oBaTeJbHON MPOrpaMMBbl, CAaMOCTOSITEIILHO BBIIOJIHUI BCE
3a7a4d, MPEAyCMOTPEHHBIE NPOrpaMMOM, IIyOOKO YCBOWJI OCHOBHYIO JIMTEparypy M 3HAKOM C
PEKOMEHTyeMOM JOMOIHUTENBHON JTUTEPaTypoi. IO MporpaMMe, akTUBHO HpopadoTall Ha 3aHATHSX,
MOKa3aJ CUCTEMHOCTh 3HAHWH MO TUCLUIUIMHE, JOCTAaTOYHYIO JUIS JAJbHEHIIEero M3y4eHus, a TaKkkKe
YMEHHE CaMOCTOATENBHO PACIIUPITH €€, OTBET KOTOPOH OTIMYAETCS TOYHOCTHIO HCHOJIb3YEMBIX
TEpPMHHOB, a U3JI0)KEHHE MaTeprala B HeM MOCIIEeJ0BaTeIbHOE U JIOTUYHOE;

Ouenka «oTaUYHO (8)» BBICTABISETCS CTYACHTY, KOTOPBIH MPOSBHJ IIOJHOE 3HAHWE MaTepHhaja
00pa3oBaTeIbHOM MPOrpaMMBbl, HE JOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOAITEIbHO BBIMOJIHWJI BCE 3aJaHMs, NPEAyCMOTPEHHBIE IPOrpPaMMON, H3yYWI OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO Y4eOHOH IporpaMMoi. MporpaMma, akTHBHO HpopaOoTaHHas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €ro 3HaHWH MO IUCUUIUIMHE, JOCTATOYHBIX JUIS JAJbHEHIIEero
U3Y4EHUs, a TAKXKE CIIOCOOHOCTh CAMOCTOSTEIBHO UX PACIINPATH;

Ouenka «xopomo (7)» BBICTaBISAECTCS CTYIEHTY, KOTOPBIA INPOSBHII JOCTAaTOYHO TIOJIHOC 3HAHUE
Mmarepuasia 00pa3oBaTeNbHON HpPOrpaMMbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITEIIFHO BBITMOJHII BCE 3aJaHUs, INPEIYyCMOTPEHHbBIC IPOrPaMMOM, H3Yy4YHJ OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEPaTypy IO MPOrpaMMme, aKTUBHO paboTal Ha 3aHATHUSX, IOKa3al CUCTEMHOCTh
CBOMX 3HAHUI MO JAUCIMIUIMHE, JOCTATOYHBIX IS JaJbHEWIIEro W3y4eHWs, a TakkKe YMEHHE
CaMOCTOSTEJIFHO MX YCHIIMBATh;

Onenka «xopomio (6)» BbICTABISETCS CTYISHTY, KOTOPBIM MPOSBHII JOCTATOYHO MOJTHOE 3HAHUE
Marepualia 00pa3oBaTeIbHON MPOrPaMMBbI, HE JOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSTEJIHO BBIITOJHWI OCHOBHBIC 3aJladd, MPEIyCMOTPEHHBIC NMPOrpaMMON, M3Y4HI OCHOBHYIO
JUTEpaTypy. PEKOMEHI0BaH MPOrpaMMOi, MOKa3al CUCTEMAaTHYHOCTh CBOMX 3HAHUI IO JHCIUILIMHE,
JOCTATOYHYIO JJIS TAJIbHEHUIIIETO U3yUeHHUS;

Omuenka «xopomo (5)» maercs CTyACHTY, NPOJEMOHCTPHUPOBABIIEMY 3HAHUE Marepuaya OCHOBHOU
o0Opa3oBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmero oOydeHHs W Oymyiiel
paboThl 1o mpodeccun, KOTOPBIH, HE MPOSBIASA JOCTATOYHONW aKTHBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSITEJIFHO BBIMOMHS OBJAJeNl OCHOBHBIMM 3aJadaMu, IPEeTyCMOTPEHHBIMU IIPOTPAMMOH,
OCBOHMJI OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBIITOJTHEHUM M OTBETE BO BpeMs TECTHPOBAHMS, HO UMEET HEOOXOIMMBIEC 3HAHUS IS WCIPAaBICHUS
3THUX OMHMOOK CaMOCTOSTEIBHO;



OreHKa «yHZOBICTBOPUTEIBHO (4)» HaeTCsl CTyIEHTY, OOHApYXHMBIIEMY 3HAaHWE Marepualia OCHOBHOM
o0Opa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHeWmiero oOydeHHs W Oymyiiel
paboThl 1o Mpodeccuu, KOTOPBIH, HE MPOSBISASA JOCTATOYHONW aKTHBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSTEJIHO BBINOJHSJI BBINOJIHWI OCHOBHBIE 3aJa4M, MPELyCMOTPEHHBIC MPOrPaMMOM, M3YUHI
OCHOBHYO JIUTEPATypy, HO JOIyCTHIJI OIIMOKY B MIX BBIIIOJIHEHHH U B CBOEM OTBETE BO BpeMs TECTa, HO
uMeeT HeoOXOIMMbIe 3HAHHS JJIsl HCIPABICHHS 3TUX OLUIMOOK MO/ PYKOBOICTBOM IIPENO/IaBaTes;
OreHka «yIOBIETBOPUTEIHHO (3)» BBICTABISETCS 00ydYaromIeMycs, IIPOSBUBIIEMY 3HAHHE Marepuaa
OCHOBHOW 00pa3oBarejbHON MporpaMMbl B O00beMe, HEOOXOAWMOM ISl JajbHEWUIIero oOy4eHUs |
Oynmymeir paboTel mo mpodeccuu, He MPOSBHBIICTO AKTHBHOCTH Ha 3aHATHAX, CaMOCTOSTEIBHO
BBINTOJIHUBIIETO OCHOBHBIE 3aJa4M, MPeIyCMOTPEHHbIE NpOrpaMMa, HO JOIYCKAloIlas OMMOKH B MX
BBIIIOJTHEHUM M B OTBETE IPH TECTHPOBAHHU, HO OO0Namaromas HEOOXOAWMBIMH 3HAHUSMH JUIS
yCTpaHEHHs MO/l PyKOBOJICTBOM ITIPENoAaBares Haubosee CyneCTBeHHbBIX OMINO0K;

OreHKa «HEYTOBICTBOPUTEIBHO (2)» HaeTcsl CTYICHTY, KOTOPBIM TOKa3asl MpoOebl B 3HAHUSIX WU
HEJIOCTATOK 3HAHWW TI0 3HAYUTEIHHON YacTH MaTephalla OCHOBHOH 00pa3oBaTeNbHON MpOorpaMMbl, He
BBITTOJTHHJI CAMOCTOSITEIbHO OCHOBHBIE 33J[a4i, TpeOyeMble MPOrpaMMOu, JOIMYCTIII TIPUHIUITHATBHBIC
OIIMOKM B BBHINOJHEHUE MPEIYCMOTPEHHBIX MPOrpaMMOM 3ajad, KOTOPHIH HE MOXKET NPOAODKUTH
yueOy WM HayaTh NPOPECCHOHAIBHYIO JESATEIBHOCTh 0€3 JONMOJHUTENBHON IOArOTOBKH IO
paccMaTpruBaeMoi JUCIUITIINHE;

OtreHKa «HEYIOBIETBOPUTENHHO (1)» CTaBHTCS CTYyAGHTY IPU OTCYTCTBHHM OTBETa (OTKa3 OT OTBETA),
a0 KOTAa MHpEACTAaBICHHBIH OTBET COBCEM HE COOTBETCTBYET CYTH BOINPOCOB, COAEPKAIIUXCS B
3aJaHuM.

5. MeTonuueckne MaTepuajbl, onpeaeasionue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpemsi 3x3aMeHa CTYIIEHTY pa3pelaeTcs UCI0Ib30BaTh IPOrpaMMy JUCLUILUIMHEIL.



