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AHHOTANMA

B kypce neknuii n3nararoTcsi OCHOBBI TEOPUU BepoATHOCTEN. Kypc BKIIIOUAaeT OCHOBBI TEOPHUH MEPHI, OCHOBBI
KOMOMHATOPUKH, JIEMEHTApPHYI0O U aHAJUTHUYECKYI0 TECOPHUIO BEPOATHOCTEH, MpeleNbHbIe TEOPEMbl TEOPUU
BeposiTHOCTEe. PaccmarpuBaioTcss OCHOBHBIE pa3lelibl TEOPHUH BEPOSTHOCTEH: clydyailHble COOBITHA M HX
BEpOSITHOCTH, CJIy4alHble BEIMYMHBI, PaCIpeleNeHUuss M YHUCIOBbIE XapaKTEPUCTUKU paclpeieieHuH,
OCHOBHBIE TIPEIENIBHBIE TEOPEMBI U1 CyMM HE3aBUCUMBIX CIIyYalHBIX BETUYMH.

1. leau u 3apauu

Meap AUCUMNIMHBI
OCBOCHHE OCHOBHBIX COBPEMEHHBIX METOJIOB TCOPUU BEPOSITHOCTEH.

3agaum AUCUMIIHHBI
* OCBOGHHE CTyIEHTaMH 0a30BbIX 3HAHUU (MOHATWH, KOHLEMIHUH, METOIOB M MOJENICH) B TEOPUH
BEPOSITHOCTEH;
. NpUOOpeTeHNEe TEOPETUYECKUX 3HAHUM M MPAKTHUYECKUX YMEHMH U HABBIKOB B TEOPHH
BEpPOATHOCTEMN;
*  OKa3aHHWE KOHCYNbTAllMii M IOMOIIM CTyIEHTaM B NPOBEICHHH COOCTBEHHBIX TEOPETHUECKHX
HCCIICJOBAaHUM B TEOPUU BEPOATHOCTEM.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.2 CnocobeH CTpoWTh MareMaTH4ecKHe MOJIEIH,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B
podeCcCHOHAIBLHOMN I TeIBHOCTH

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 CrocoGeH  TIPUMEHSITh ~ COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 33ja4  |o0nactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeTBHOCTH, COOITIOas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTH OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (WJIN) TEXHUYECKUE MyOJIMKAIUi U HAyYHO-TEXHHUYECKON TOKYMEHTAlluU, B TOM
(TexHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C WCIHOJIB30BAHUEM IMPHUKIATHOTO IPOrPAMMHOIO
(my6nuKauym, MpOeKThI) o0ecrneyeHus

[IK-1 CnocoGen craButh, hopmanuzoBsiBath 1 |[IK-1.1 CrnocobGen HaxomuTb, aHaIU3UpOBaTh W 0000LIATH
pemIarth 3a/1a4u, B TOM YUCIIe pa3pabaTeBaTh U |MHGOPMAIMIO 00 aKTyaJbHBIX pe3yJbTaTax HCCIEeIOBaHUMN B
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH paMKax TemaTHueckoi o0macTh cBoed npodeccruoHaTbHOU
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CHCTEMHO  |AEATEIBHOCTH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.2 CnocobeH IUTaHMpPOBAaTh U TPOBOJIUTH HAYUYHBIC
KadecTBe 4JicHa (PyKOBOJMTEIS) MaJIOTO WCCIICZIOBAHMSI CaMOCTOSITEIbHO WJIM B KavyecTBE WiICHA
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH (pyxoBomUTENS ) MAJIOTO HAYYHOTO KOJUICKTHBA

HAay4YHbIC UCCIICAOBAHUSA U UX anpo6aumo

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!



[0 ¢yHaaMeHTaIbHbBIEC TOHATHUS, 3aKOHBI TEOPUU BEPOSITHOCTEH;
[l coBpeMEeHHbIEC TPOOIEMBI COOTBETCTBYIOIINX PA3/IeIOB TEOPUH BEPOSITHOCTEI];
[l MOHATHS, aKCMOMBI, METOZABI JTOKA3aTEIbCTB M JOKA3aTelIbCTBA OCHOBHBIX TEOpPEM B pasneiax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTu4eCKUX 00ObEKTOB;
[J  aHaJUTHYECKHE U UYUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIOBBIX IPUKIAAHBIX 3aiad
TEOPHUH BEPOATHOCTEM.
YMETB:

[l MOHATH MOCTABJICHHYIO 3a/1a4y;
[l MCIIONB30BaTh CBOM 3HAHUS JJIsl PelIeHHs] pyHIaMEHTAIBHBIX U MPUKJIAIHBIX 33/1a4;
[l OIIeHUBATh KOPPEKTHOCTh OCTAHOBOK 3a/1a4;
[l CTpOro JOKa3bIBaTh MM ONPOBEPIraTh YTBEPIKACHHE;
[]  CcaMOCTOSTEIbHO HAXOAWUTh AJNTOPHTMBI PEIICHUs 3al1ad, B TOM YHUCIE M HECTaHIAPTHBIX, U
NPOBOANTH UX aHAIIN3,;
[l caMOCTOSITETIbHO BUIETH CICICTBHUS ITONyYCHHBIX PE3YJIbTATOB;
[l TOYHO MpPEACTaBUTh MaTeMaTUYECKHE 3HAHMS B TCOPUH BEPOSTHOCTEIl B YCTHOW M MHUCHMEHHOU
dhopme.

BIIAJICTh!
[J HaBBIKAMH OCBOCHHS OOJBIIOTO 00beMa HHGQOPMAIIMH U PElIeHus 33134 (B TOM YHCIIE, CIOXKHBIX);
(] HaBBIKAMH CaMOCTOSTEIBHOW paObOTHI U OCBOCHUS HOBBIX JUCIHIUINH;
[l KyJIbTYpOil IOCTAaHOBKH, aHAJM3a U PELICHHS MAaTeMaTHYeCKUX W NPUKIIAIHBIX 3371ad, TPeOyIOIHX
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;
[l mpenMeTHBIM SI3bIKOM TEOPUH BEPOSATHOCTEH M HABBIKAMH IPAMOTHOT'O ONUCAHUS PELICHHs 33/1a4 1
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BeposiTHOCTHOE TPOCTPAHCTBO 2 2 4
2 BepositHocTn 2 2 4
3 CryyaiiHble BETMYUHBI 4 4 4
4 CucrteMbl MHOKECTB 4 4 4
5 Mepsl Ha NOTYKOJIBLAX 4 4 5
6 [TosnHOTA M HENMPEPBIBHOCTH MEP 4 4 6
7 Hewnsmepumbie MHOXKECTBA 2 2 6
8 CX0oIMMOCTb TI0 Mepe M TOYTU BCIOAY 4 4 6
9 Wnrerpan Jlebera nist KOHEYHO-IIPOCTHIX 4 4 6
(YHKIIMH ¥ ero cBOMCTBa
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

Cemecrtp: 3 (Ocennwii)



1. BeposATHOCTHOE ITPOCTPAHCTBO

BeposiTHOCTHOE IIPOCTPAHCTBO Kak MareMarudeckas MOIENb CIIy4allHOIo 3KCIEpHUMEHTA.
Craructuueckass yCTOWYMBOCTh. JIMCKpeTHOE BEpOSTHOCTHOE mpocTpaHcTBO. Kiaccuueckas
BepOATHOCTh. IlocTpoeHne npocTeinx BepOSITHOCTHBIX MPOCTPAHCTB. DJIEMEHThl KOMOMHATOPUKH.
BeposiTHOCTH CyMMBI COOBITHIA.

2. BepositHOCTH

l'eomerpuueckue BeposSTHOCTH. 3agaya “o BcTpede”. YCIOBHAs BEpOATHOCTb. DOpMyIbl MOJIHOM
BEPOSITHOCTH, YMHOXKeHMsI 1 balieca. HezaBrucuMocTh cOOBITHH, BUJIBI U B3AUMOCBSI3b

3. Crrydaiinble BETUIHHBI

HezaBucumocts cnyuaitneix BenunumH. Pacnipenenenue. Ilpumepsl. Matemarnueckoe OXHIaHHE,
nucnepcersd, KoBapuamus, koppemsmus. CsoiictBa. Cxema ucnbeitanuii bepuymnmu. MaremaTtuueckast
MOJIelIb, IpenenbHble TeopeMbl: Ilyaccona u Myaspa-Jlamaca (0\n).

4. CucTteMbl MHOXKECTB

[MonyxkomnbIia, KoJbila, anreOpsl, curMma-anreopsl. [Ipumepsl. MUHUMaNIBHOE KOJBIO, COEpIKallee
nonykonblo. [loHsATHE HaMMeHBIIEro KOJbLa, ainredphl, curMma-anreOpbl, coAepXaileil cuctemy
MHOXECTB.

5. Mepsl Ha NOTYKOIBLAX

Krnaccuueckast mepa JleGera Ha mosrykosblie MPOMEKYTKOB U €€ CUIMa-aJJIMTUBHOCTb.

[IponomxeHnue Mepsl ¢ MOJIyKOJIbLIa HA MUHUMaJIbHOE Kosbllo. HacnenoBanue curma-aiquTHBHOCTU
npu npojobkeHuH Mephl. Buemnwe wmepwer Jlebera m Kopmana. Mepa JleGera. CaoiicTBa.
Curma-anrebpa n3MepuMbIX MHOXecTB. CHrma-aJiuTHBHOCTH Mepbl Jlebera Ha curma-aireOpe
M3MEPUMBIX MHOKECTB.

6. IlonHOTa M HENPEPBIBHOCTH MEP

TCOpeMBI O CBA3U HCIIPCPBIBHOCTU U CUTMA-aJIUTUBHOCTH. Mepa Bopenﬂ. MepH Jlebera-Ctunreeca
Ha HpHMOﬁ n ux CI/IFMa-aIlZ[I/ITI/IBHOCTL.CI/IFMa-KOHe‘IHBIe MCPHbI.

7. HenamepuMble MHOKECTBA

Teopema o cTpyKType HM3MepuMbIX MHOXxecTB. V3mepumbie ¢ynknuu. Ux cBoiictBa. M3mepumsie
GyHKIMKM W TpenenbHbId mepexon. MuoxectBo Kantopa u xpuBas Kantopa. Teopema o
CYLIECTBOBAaHMH KOMIIO3HILIMU U3MEPUMON OT HETIPEPHIBHOM, HE SBIIAIOLICHCS n3MepuMoil pyHKImen

8. CX0mMMOCTh TI0O MEPE U TOYTH BCIOAY

Ux cBoiictBa (kputepuii Komm cxomumoctd 1o Mepe, apu(METHUYECKHE, CBSI3b CXOAUMOCTEH,
Teopema Pucca). Teopemsr Eroposa u Jly3una

9. Uurerpan Jlebera aiist KOHEUHO-NIPOCTHIX (DYHKIIHMI U €T0 CBOWCTBA

Onpenenenne unterpana Jlebera B o6mem ciyuae. OcHOBHBIE cBoiicTBa MHTErpana Jlebera.
TeopeMbl 0 TipeieIbHOM Tiepexo/ie o 3HakoM mHTerpana Jlebera (tTeopema b.JleBn, nemma dary,
teopema Jlebera). AGcomoTHast HeNIpepBIBHOCTH uHTerpana Jlebera. Kputepuit uHTErpupyeMocCTH 110
Jlebery Ha MHOXKecTBe KoHeuHOW Mepbl. HepaBeHcTBo UeObimieBa. CBs3b MEXIy HHTErpaliaMu
Pumana u JleGera Ha oTpeske

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



VYuebHas ayquTopusi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBesieHne B TeopuIo BEPOSTHOCTEH U ee puiioxkenus [Teker] : B 2 T : yue6. mocobue st By3oB. T. 1
/ B.®emnnep ; nep. ¢ nepecmotp. 3-ro anri. uzg. FO. B. [Ipoxoposa ; [mpunecn. A. H. Koamoroposa] .—
M. : Mup, 1984 .— 528 c.
2. BepositHocTh [Teker]. B 2 1. T. 1. DnemenTapHas Teopus BepoaTHOCTEH. Maremaruyeckue
ocHoBanus. [IpenensHbie TeopeMsl : yueObHuk i By30B / A. H. lllupsieB .— 4-e uzn., nepepad. u 101
— M. : Uza-Bo MITHMO, 2007, 2011 .— 552 c. - bubnuorp.: c. 527-533. - [Ipenm. ykas.: c. 534-547. -
ISBN 978-5-94057-752-2 (B nep.) .— Ilonusii Texet (Joctyn u3z cetu MOTU / Ynanennslit noctym).

JomnonHutenbpHas auTeparypa

1. Beenenue B anreOpy [Tekct] : B 3 4. U. 3 : OCHOBHBIE CTPYKTYPHI anreOphl : YUeOHHK /ISt BYy30B / A.
. Koctpukun .— 2-e uzn., crepeotun. — M. : MITHMO, 2009, 2012 .— 272 c.

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIE TEXHOIOTHH, BKIII0Yask IEMOHCTPAIIHIO
Npe3eHTAlUMN.

B nporiecce caMocTosSTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u np.

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

1. PexoMeHnjayeTcs yCHENIHO CIaBaTh KOHTPOJIbHBIE pabOTHI, TaK KaK dSTO YMPOIIAET HTOTOBYIO
aTTECTaLUIO IO MPEIMETY.

2. 11 NOATOTOBKU K MTOTOBOM aTTECTAllMU IO MPEAMETY JY4lle BCEro IMOJIb30BaThCA MaTepHaIaMU
JICKITMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: W.I'. Opnux, xkana. ¢pu3.-MaT. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 CriocoGeH  TPUMEHSITh ~ COBPEMEHHBIC
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITELHOCTH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX alpoOaIiuio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyueHus AuCIMIUIMHBI « OCHOBBI BEPOSTHOCTH M TEOPUS MEPBI» 00ydaromuiics JOJKEeH:

3HATb:

[0 ¢yHaaMeHTaIbHbBIE IOHATHUS, 3aKOHBI TEOPUU BEPOSITHOCTEH;
[l coBpeMEeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3/IeIOB TEOPUH BEPOSITHOCTEI];
[l MOHATHS, aKCMOMBI, METOBI JTOKA3aTEIbCTB M JOKA3aTelIbCTBA OCHOBHBIX TEOpPEM B pasneiax,

BXOJISIIMX B 0A30BYIO 4aCTh ITHKJIIA;

[l OoCHOBHBIC CBOMCTBa COOTBCTCTBYIOIIHUX MATCMATHYCCKUX O6’beKTOB;
0 AHAJIUTUYCCKUE W YUCJICHHBIC TMOAXOAbl U METOABI JIA PCHICHHS THUIOBBIX IMPUKIIAAHBIX 3aJ1a4

TEOPHUH BEPOATHOCTEM.
yMeTh:
MIOHATH MOCTABJIEHHYIO 3a7a4y;

HCIIOJIB30BATb CBOU 3HAHUSA JI PCHICHUS (bYHI[aMeHTaHBHHX " MIPUKIIAAHBIX 3a1a4,

CTPOIO J0Ka3bIBaTh WK OIIPOBEPraTh yTBEP)KICHUE;

U
U
U oueHHUBaTh KOPPEKTHOCTH ITIOCTAHOBOK 3a/1a4;
U
U

CaMOCTOATCIIbHO HAXOAUTH aJITOPUTMBlI PCHICHUA 3a4a4, B TOM YHUCJIC U HCCTAHAAPTHBIX, U

MPOBOAUTDH UX aHAJIU3,

[]  caMOCTOSATENBHO BUIETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB;
[J  TOYHO MpeNCTaBUTh MaTeMaTU4eCKUE 3HaHMs B TEOPUHU BEPOSATHOCTEM B YCTHOM M NUCbMEHHOMU

dhopme.
BJIAJIETh:

[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HHQOPMAIIMH U pelIeHus 3a1a4 (B TOM YHCIie, CJI0KHBIX);
] HaBBIKAMH CaMOCTOSTEIBHOW paObOThI U OCBOCHUS HOBBIX JUCIHIUINH;

[l KyJIbTYpOil IIOCTAaHOBKH, aHAJM3a U PELICHHS MAaTeMaTH4YeCKUX W NPUKIIAIHBIX 3371ad, TPeOyIOIHX
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;

[l mpenMeTHBIM S3bIKOM TEOPUH BEPOSTHOCTEH M HABBIKAMH IPAMOTHOT'O ONUCAHUS PELICHHs 33/1a4 1
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.



3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO
ITpumep KOHTPOJIBHOM pabOTHI ¥ KOJUTIOKBHYMA IPUBE/IEHI B IPUIIOKEHUH, OTAEIBHBIM (haidiom

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAAYM 5K3aMCHa:

1.  OmpeneneHrue BepOATHOCTHOTO MPOCTpaHCTBA. JMCKPETHOE BEPOSTHOCTHOE MPOCTPAHCTBO.
Krnaccuyeckast BeposSTHOCTB.

I'eomeTpuueckuie BEpOSITHOCTH.

YcnoBHast BEpOSITHOCT.

@OpMyJIBI IOJIHON BEPOSITHOCTH.

HezaBucumocTs COOBITHIA, BUIBI U B3aMMOCBSI3b.

He3aBucumocTs cinydaiiHbIX BeIM4UH. Pacnipenenenue.

Maremarnyeckoe oxuJaHue, AUCIepcus, koBapuanusl, koppemsiuusa. CBoiicTsa.

NI AP

Cxema ucnbiTannii bepnaymmm.
9. Maremaruueckasi MOJIelNb, TIpeienbHbIe TeopeMbl: [IyaccoHa.
10. MaremaTuueckasi MOZIeIb, IpeeNbHbIe TeopeMbl: MyaBpa-Jlammaca.

11. Cucrembl MHOXecTB: Ilomykonblia, komblia, ainreOpbl, curma-aareOpsl. IloHSATHE HaMMEHBIIEro
KOJIbIIa, anreOpbl, CUrMa-aIreOpsl, CoaepKallel CUCTEMY MHOXKECTB.

12. Knaccuueckas mepa Jlebera Ha TOTYKOJIBIIE TPOMEXKYTKOB U €€ CHTMa-aJJIUTHBHOCTD.
13. Buewrnue mepsl Jlebera u XKopnana. Mepa JleGera.

14. CgoiictBa. Curma-anredpa u3MepuMbIX MHOXecTB. CHrma-aaguTHBHOCTH Mepbl JleOera Ha
curma-anreope n3MepuMbIX MHOXKECTB.

15. Teopembl O CBSI3U HENPEpPHIBHOCTHM U curMa-agauTuBHocTH. Mepa bopems. Mepsl
JleGera-Ctunteeca Ha IPSIMOI U UX CUTMa-aJAUTUBHOCTh. CUIMa-KOHEUHBIE MEPHI.

16. Hemzmepumsle MHOXeECTBA. TeopeMa 0 CTPYKType N3MEPUMBIX MHOXKECTB.
17. 3mepumble Qpynkuun. Mx cBoiictBa. U3Mepumble pyHKIMM U IpEAEIbHBIIN IEPEXOI.

18. MuoxectBo Kanropa u kpusas Kantopa. Teopema 0 CylecTBOBaHMM KOMIIO3UIIMH U3MEPUMON OT
HENPEPBIBHOM, HE SBISIONICHCS N3MepUMOn (QyHKIIEH.

19. CxonuMoCTh IO MEpe U MOUYTH BCIOMY.

20. Kpurepuii Ko cxoguMocTs 1o Mepe, apudpmMeTrieckre, cBsa3b cxoqumoctel, Teopema Pucca.
21. Teopems! Eroposa u Jly3una.

22. Wnrerpan Jlebera ajsi KOHEYHO-TIPOCTHIX (DYHKIIMH M €r0 CBOMCTBA.

23. Onpenenenue uaTerpana Jlebera B oomem ciaydae. OCHOBHBIC CBOWCTBa HHTeTpaa Jlebera.

24. TeopeMsbl 0 TIpeeIbHOM Tiepexoic 1o 3HakoM uHTerpana Jlebera (teopema b.JIeu, temma ®ary,
teopema Jlebera).

25. AbcomoTHasi HenpepblBHOCTh uHTerpajia JleGera. Kputepuit mnterpupyemoctu mo Jlebery Ha
MHOXECTBE KOHEUHOU MEPHI.

26. HepaBenctBo UeOnbiena.
27. Ces3p Mexxy uaTerpanamu Pumana u JleGera Ha otpeske.

buner 1:
1. ®opMyBl TOTHOM BEPOATHOCTH.
2. CXoauMoCTh 110 Mepe U TIOYTH BCIOAY.

buner 2:

1. OrmpeneneHue BEPOSTHOCTHOTO TPOCTpaHCTBA. JIMCKpeTHOE BEPOATHOCTHOE MPOCTPAHCTRO.
Knaccuueckas BEpOsSTHOCTb..

2. Maremarnueckas Moziesb, IpeAenbHble TeopeMbl: Myaspa-Jlamnaca.

Kputepun oniennBanus



- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSATHIX
peLICHU;

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYIEHTY, €CIIM OH 3HAET MaTepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPUMEHSTh I0JyuyeHHbIC 3HaHMsA Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
peILIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U IO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpamMmbl, HEOOXOAMMBIMH IS
JaypHedmero o0yyeHHss U MOXET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEILHO (2)» BBICTABIIAETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLIEHKa «HEyHIOBJIETBOPUTENIBHO (1)» BBICTABIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

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

Bo BpCEMs IMPOBCACHUSA 3K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC nporpaMMoﬁ JAUCIMITIIMHBI.



OcHosvl EPOATMHOCTU U MEOPUSA MEPDL 2019/2020 ywu.e.

3aa4un KOJJIOKBIYMA
CucreMbl MHOXKECTB

Bepxuum npejiesioM mociegoBarebHocT MHOKeCTB A1, As, ... Ha3bIBaeTCSI MHOXKE-
CTBO BCEX 3JIEMEHTOB, KOTOPbIe IPUHAJIJIe;KAT OECKOHEUYHOMY Habopy MHOXKECTB A, a
HUZKHIM IIPEJIEIOM — MHOXKECTBO BCEX 9JIEMEHTOB, KOTOPbIE IPUHAIIEXKAT BCEM MHOXKE-
crBaM A,,, HaUnMHas ¢ HEKTOPOro HOMepa, (CBOEro JIjIsi KaJIOro J1eMeHTa). BepHux mpe-
et obonadalor lim, A, HIKHI{T Ipe/es 0603HAUAI0T lim, A,,. Ecin mnAn:Ii_mnAn,

TO 9TO MHOKECTBO HA3BLIBAIOT IIPEJIEIOM IocjenoBaTeabnocTu Ay, Ao, ... 1 obo3HaYA-
ot lim,, A,
[TocnenoBarenbrocTs MHOXKeCTB A1, Ao, ... Ha3bIBaeTCs Bo3pacTarolieil, ecin A, C

A1 st Becex n, n yobiBaroreit ecin A, C A, JUIsT BeexX n.

1. (a) Hokazarh, 9ro

m, A, = () (U A lim,dw={J | ) A

n  \k=n n \k=n
(b) Hokazarb, 4To ecyin MOCIEI0BATEIHCTh MHOKECTB { A, } MOHOTOHHA, TO
lim, A, = lim, A,.

I[Ipu stom lim,, A, = {J,, An, ecin A,, Bospacrator, u lim,, A, = (), An, ecimn
A,, yObIBaIOT.

(c) Ipusectu npumep nocsepoBaresbioctn Ay, As, ..., aro lim, A, # lim, A,
Jokazarb, 9TO

2. Ilycts f: A — B — orobparkeHne MHOXKeCTB, 21 — cucreMa MOJIMOXKECTB MHO-
kectBa A, B —cucrema nmoamMHozKecTB MHOXKecTBa, B. [lomoxknm

fR)={f(X)CB: X e}
B ={f'Y)CA:Y €B}.

(a) TTokazatk, ato f(2A), BooOIIE TOBOPS, He 0OS3AHO OBITH KOJIBIIOM, ecju A —
KOJTBIIO.

(b) Hokazarnb, uto eciu B - kombuo (o-aarebpa), To f1(B) — konbuo (o-
asrebpa).



3. dBisttores Jiu cyielyIonine CUCTeMbl MOJIYKOJIBIOM, KOJbIIOM, aJIreGpoit:
(a) Homayunrepsais:: S = {|«o; )| a, B € R} ;
(

b)
(c) Bee mamepumbie o 2Kopmany nogmuozxkectsa orpeska [0, 1];
d)

(

4. JlokazaTh, 9TO HAOOP MHOXKECTB, 3aMKHYTbHIIi OTHOCUTEIBLHO OIlepallnii

Bce konedrnnbre IIOAMHOZKECTBa HaTyPaJIbHBIX YUCEJI;

Bce OTKPBITBIE MHOZKECTBaA Ha HpﬂMOfI.

a) Nu U; b) Nu \ MoxkeT HE OBITH KOJIBIIOM.

5. Hoxaxkure, uro S sBjsieTcs aaredpoit ¢ egennieii ) Toraa u TOJILKO TOI/A, KOTIA
Qe S n s aodbix A, B € Ssepapo Ae SuAUBES.

6. IIycts B1 u By — e g-aaredpnl ¢ epuauieil (). fApisiorcsa i o-ajgredpamu
KJIACCBI MHOZKECTB: 1) B1 N By; 2) By U By; 3) By \ Bo; 4) By A Bo,.

7. JlokazaTh, 4TO BCsAKasd KOHEUHas o-ajredpa MOJMHOXKECTB MpocTpancTsa ) 1mo-
POKIaeTCsl HEKOTOPBIM KOHEeUHbIM paszouenueM ). JlokazaTh, 9T0 MOITHOCTH BCsi-
KOl KOHEUHOI CUI'Ma-ajreOpbl SIBJIAETCS CTEIEeHbIO JIBOMKI.

8. Ecte morok curma-anaredp Iy C Fy C ... fBisiercs n o-aaredbpoii 00bemHeHne
BCEX 3TUX CUCTEM !

Mepa

1. Tocrpouts mpumep mosykosbiia S u Takoit dyukmuu ¢ : S — [0;400), 910
mst io0bbix A, B € Sc ANB =0 uC = AL B € S BbIIOJIHEHO PABEHCTBO
©(C) = p(A) + ¢(B), Ho © — He Mepa Ha S.

2. Ilycts m — mepa na noJiykosibiie S. Jlokaxkure, 4ro

(a) ecn muoxectBa A u B npunajgiexxar S u B C A, o m(B) < m(A).
(b) m(@) = 0.

(c) ecm muoxectBa A, B u AU B npunajiexar S, to m(AU B) = m(A) +
m(B) —m(AN B). Beisectn anasor GopMysibl BKIIOIEHNA-NCKTIOUCHHUS.

(d) ecm muO)KRecTBA A, B u AA B npunajiexar S um(AA B) = 0. Jlokazats,
aro m(A) = m(B).

3. (a) Ilycrs S — mosykossrio ¢ mepoit m, a Sy = {A € S: m(A) = 0}. lokazarn,
4T0 S7 — HOJIYKOJIBIIO.



(b) Ilycrs R — kousbIio ¢ Mepoit m, a Ry = {A € S : m(A) = 0}. lokazars, aro

R; — KoubI10.

(c) Ilycrn A — anrebpa ¢ mepoit m, a Ay = {A€S: m(A) =0}. Bepro i,

gyro Ay — asrebpa.

. Ilycrs m — o-apauTuBHast Mepa Ha 1oJiyKoJbie S , MHoxkecTBa A, Aq, . ..

npuHaieskar S, npudeMm A1 D Ay D ... 1
(0.8}

A=A
i=1

lokazaThb, 910

m(A) = lim m(A;).

1—00

DTO CBONCTBO MEPhI HA3BIBACTCS HENPEPDLIEHOCTNBIO.

. ITycrs m — mepa Ha KoJblie R u Ji1st Ji00BbIX Takux MHOXKecTB A, Aq, ...

3 R, aro Ay D Ay D ... 1

BBITIOJIHEHO Pa3BE€HCTBO

m(A) = lim m(A4;).

1—00

JlokazaThb, 9T0 m — o-aJIIUTHBHAsI Mepa.

A

I_IOKHBaTb7 9TO 9TO YTBECPKIACHUEC MOXKET HE OBbITD CIIpaBe€JINBbIM JIJIZ1 MEPBLI Ha

IIOJIYKOJIbIIE.

. [TocTponTs mpumep Mephl Ha MOJYKOJIbIIE, KOTOpas He dBJIAeTCS 0-aInTUBHOII.

. Ilyctb m — o-ajauTuBHasE Mepa Ha IOJIYKOJIbIle S , MHOKecTBa A, A1, . ..

npuHaieskar S, npudem Ay C Ay C ... &

oxazarb, 9TO

m(A) = lim m(A4;).

1—00

. Ilycts m — mepa Ha Kosble R u ajs J100bIX TaKnxX MHOXKeCTB A, Aq, ...

I/ISR,‘ITOAlgAQQ...I/I

A



BBITIOJIHEHO Pa3BE€HCTBO

m(A) = lim m(A4;).

1—00
Iokaszarhb, 9T0 M — o-aJIUTUBHAs Mepa.

HOK&S&TI), 9TO I3TO YTBEP2KACHUE MOXKET HE OBbITD ClIpaBeJINBbIM JIJIZ MEPbI Ha
ITOJIYKOJIbIIE.

9. I_IOK&SEin7 4TO B CJIy4ae O-KOHEYHOI1 MEPLI IIOHATHA HEIIPEPBLIBHOCTU U 0-aJAUTUBHOCTHU
HE€ PaBHOCUJILHDI.

Bremnsgsa mepa. Mepa Jlebera.

Oboznauenust. [Iycrsb S — MoJIyKOJIBIIO ¢ eJiuHuIe X, a m — KoHeYHasd 0-a | InTUBHAsI
mepa Ha S. Ilycth v — mpojo/Kenne Mepbl m Ha MUHEMaJIbHOEe Kosibio R(S). s
npousBobioro A C X omnpenenum geprhioto mepy 2Kopdana, nopootcdennyro mepot
m, popmyJoit

u eeprnyto mepy Jlebeza, nopootcdennyro mepoti m, HopmyIoit

pt = inf Zm(AZ)
ACU 4; i=1

=1

CkazxeMm, aro MHOKecTBO A C X wamepumo no Jlebeey (no 2opdany), ecnn s
moboro € > 0 maiigerca Toke MHokecTBo A, uro p* (A A A.) < € (coOoTBETCBEHHO
(AN AL < ¢g). Oboznaunm M - MHOKECTBO U3MEPHMBIX 110 Jlebery MHOXKeCTB Ha
X. 9Ny - MHOKECTBO M3MEPUMBIX 110 zKopjiany MHOXKeCTB Ha X .

st muoxectBa A € 9 ero mepoti Jlebeea nasviBaercs p(A) = p*(A). dug mepsr
Kopana aHAJIOTTIHO.

B ciyuae, korja S — MOJIYKOJIBIIO TIPOMEKYTKOB I3 3aMKHYTOI'O MapaJiie/Ieiieia
[a,b] C R", a mepa m — kjaccuueckasi (00bem), Mbl OyJleM U COOTBECTBYIOIIE Mepbl
11 BEPXHIE MEPbI HA3BIBATD KAACCUYECKUMU.

1. JlokazaTh, ITO €CJII BOIPEKN OIPEICJICHITIO BEPXHE MEphI, Mepa m He 0-aINTHBHA,
TO Hafijercs MHokectso A € S, s koroporo p*(A) < m(A).

2. Ilycrb A C X u B C X. Jlokazats, uro p* (AU B) < p* (A) + u* (B).
3. Ilyctb A C X u B C X. /lokaxure, 410

p(AUB) 4+ p (AN B) < p'(A) + 1 (B).



4. Hokaxkure, uato ecin mHO)KecTBO E C R usmepumo, to ms jroboro A C R
BBIIIOJIHEHO

pr(A) = (ANE)+pu (A\E)

5. JlokazaTb, 4TO B ciydae Kjiaccrudeckoii Mmepbl zKopjiana cucrema Iy He siBjisieTcst
o-ayreopoii. IIpuBecTn npumep Mepwl m, KOIrjga OHA SIBJISIeTCA 0-aJareOpoi.

6. ITocTponTh Takme Hem3MepUMbBbIE OTHOCHTEJBHO Kiaccumdeckoil Mmepnl Jlebera na
|0;1] mHO)KECTBA A1 11 A9, aTO A1 U Ag M3MEPUMO.

7. llyctrb A € M, u(A) = 0u B C A. Hokazars, uro B € M u pu(B) = 0. (Te.
JIOKaKUTe TOJTHOTY Mephbl Jlebera).

8. Ilycrs 1 — wiaccuueckast Mepa Jlebera na [0,1]. Tloctpouts Takyto mocsienoba-
TesabHocTh {A;} Muoxects uz 9, 4ro

p(liminf A,,) < lim p(A4;).

zmepumblie byHKIINN

O06o3HaueH.

() 1, ecmun x € A,
€Tr) =
4 0, ecmmx ¢ A;

1. JlokazaTh (He onmpacsich Ha KpUTEpHil U3MepuMocT), 4to ecju byHximn f(x)
1 g(x) mamepumsl, To n muokectBo {x : f(z) < g(x)} m3mepumo. IoayanTs or-
ciona, uto f(x) + g(x) - usmepnmvast QyHKITHS.

2. [ycrs (X, M, 1) — msmepunmoe ipoctpanctso, A € X u f(x) = [4(z). Hokazars,
aro f(x) usmepuma na X Torja u TOJBKO TOra, Korga A € M.

3. Ilycrb p — wimaccuaeckast Mepa Jlebera wa [0;1]. [TocTponTs Takyo HensMepumyto
byukumio f: [0;1] — R, uro jis moboro ¢ € R muozxkecrso f1({c}) uzmepumo.

4. Myers (X, M, ) — usmepumoe npocTpascTBo, {ay, },o | — HEKOTOpOe BCIOJLy ILJI0T-
Hoe MHO)KecTBO B R, a dynkius f : X — R TakoBa, 9T0 J/Is1 KayKJI0r0 1. MHOZKe-
CTBO

1 ((an, +00)) € M.

Hokazarb, uro f(x) usmepuma na X.

5. Hocrpouts dyuknuio f(x) wa [0;1|, m3mepumyto Ha |0;1] orHOCHTETHHO KiIACCH-
Jeckoit Mepbl Jlebera, HO Pa3spbIBHYIO B KaxKJI0i TOUKE.



10.

11.

12.

[Tycrs (X, M, j1) — mostHOE B3MEPUMOE TIPOCTPAHCTBO (T.€. Mepa u moJiHa), a f(x)
— usmepumas byukiust Ha A. Ilyers g(z) — dbynkuus, sksuBanentHas f(x).
JHokazaTh. aro g(x) — m3mepuMast HyKHIHSI.

. ycrs [a;b]) € R u dyskuna f(x) monoronna na [a;b]. dokasars, aro f(x)

M3MepUMa, OTHOCUTEJILHO KJiaccmaeckoit Meper Jlebera Ha |a;b].

[Toctpouts Takyio dyuximo f(x) € C[0;1], aTo 1yisi HEKOTOPOro U3MEPUMOro
A C [0;1] mepsr myab muoxectso f(A) — m3mepnmo n u(f(A)) > 0, tae p —
KJlaccuueckast mepa Jlebera.

[Toctpouts Takyto crporo Bosparcatwrryio dyuakinno f(x) € C([0;1]), uro mia
HEKOTOPOro usmepumoro muoxkecrsa A C [0; 1] mepbl wyab MuoxkecTBo f(A) ns-
mepumo 1 i f(A)) > 0, rae p — kiaccudeckas Mepa Jlebera.

[Tocrponts dbyuknuio f(z) € C([0;1]) u nsmepumoe muo)kectBo A C R, 1u1st KO-
TOPLIX MHOKECTBO f~1(A) HEeM3MEepHMMO OTHOCHUTEIHLHO KJIACCHUECKOH Mepbl Jle-
Oera.

[Tocrpouts Takyto g(z) € C([0;1]), aro masa mekoroporo m3mepumoro A C [0; 1]c
p(A) = 0 mHOXKeCTBO g(A) HEM3MEPHMO OTHOCHTEILHO KJIACCHICCKON Mephr Jle-
oera.

[Tocrpouts muO)kecTBO A C [0; 1], KOTOPOE M3MEPUMO OTHOCHTEIHLHO KJIACCHIe-
ckoit Mepnl Jlebera, HO He dABJIsIeTCS OOPETEBCKUM.

CX0oauMOCTh
. Ompegennm dbyuknuio f(z) wa orpeske [0; 1] cienyrormum obpazom. Ecin x =
0,n1n9n3 ... — JleCATHYHAS 3allich dncia r, 1o f(r) = max;n,;. Jlokaszarb, aro

f(x) n3meprMa u MOYTH BCIOY MOCTOSTHHA.

[Tokazarh, 4T0 BOOOIIE INOBOPS U3 CXOAUMOCTH II.B. HE CJIEIYET CXOIMMOCTDH IIO
Mepe B cliydae, Korjla Mepa o-KOHEeUHA.

ITycTb nociieioBaTe bHOCTb HeoTpunaTeabubix dyukimit { f,(x)} " cxomures 1o
mepe K f(z) ma A. Jokazars, ato f(x) > 0 m.B. na A.

Iycrs Qpo,1) = {70}, HoKasars, 4T0 M0C/I€0BATETBHOCTD

0, ecaIm T = Ty,

falw) = m, ecm x € [0; 1]\ {r,}

riae n € N, cxoaurest o Kiaaccndeckoit mepe Jlebera ma [0;1].



0
. yers Qo) = {rn = g—"} , Tl P, U ¢, — B3aUMHO IPOCTBIE HaTypaJbHbIE
’ nJ)n=1

ancaa, n € N. JJokazarsk, aro nociefosarensroctsb { fo(x)}~ , tie fu(zx) =

(e —a 1) .
e~ (Pr=0n)” exonures o Kiaccuueckoit Mepe JleGera ma [0,1], HO He cxopUTCs HI
B OJIHOII TOYKE.

. I[lokazaTh, 4TO yTpBEXkKJIcHNE TeopeMbl EropoBa He BBINIOJIHSIETCS JIIsT KJIacCuye-
ckoii mepnl JIebera na R.

Wurerpast Jlebera

. Hoitmure, aro dynknus f(x) = [(x € Q) unrerpupyema na R, waiiure Beaman-
HYy MHTerpaJa.

. Hycrs f(z) =1 u p — knaccnueckas mepa JleGera na (0;1). dokasars, uto

/Olf(w)du = 00,

HCIIOJIB3Ys1 TOJIBKO OIIpedeJICHUE NHTErpaJla Jlebera.

. Bepno s, uro dbyuknus f(x) = % nHTerprpyeMa 1o Jlebery Ha mpsimoit?

. Ilycrs f(x) unrerpupyema no JleGery na muoxecrse A (re. [, |f(x)|dp < oo,
oynem mucats f € L1(A)). dokazats, ato pu({x € A: f(x) = +oo}) =0.

. Hocrpouts Takyio nociepoBarensrocts { fi ()}~ HeorpuiaTe bHbIX dyHKIHT
u3z Ly1([0; 1]), rakux uro f,(z) — 0 upu n — 0o mig kagoro x € [0; 1], no

1
/ fn(x)dp -+ 0, — oo.
0



OchosbL 8EPOAMHOCU U MEOPUA MEPDL 22 oxmabpsa 2019 e.

KonTposbnas pabora 1

1. B oxnoit ypue copepxkutTcs 1 6eJiblit 1 3 YepHBIX HIapa, a B JIPYroil
ypHe — 3 6eJIbIX U 3 UepHBIX Iapa. B TpeTbio ypHy KA yT JaBa Ma-
pa, caydaiiHo BhIOpaHHBIX U3 MEPBOH YPHBI, U JBa Iapa, CIydaiiHo
BBIOpAHHDBIX U3 BTOPOil. a) KakoBa BeposSITHOCTH TOTO, UTO MIAp, U3-
BJIEUEHHBIIT 13 TpeTheii ypHbI, Oyjer besbiM? 6) KakoBa BeposTHOCTD
TOIO, YTO B TPETbHIO YPHY U3 IEPBOil MepesIoyKUIN 2 YepHbIX I1apa,
ecJIM 11ap, U3BJICYCHHBIN U3 TPeTbeil YPHbI, OKa3aJ/ICsl YePHBIM?

2. Ciyyaiinble BeJIMUMHBL £ 1 1) HE3aBUCHUMbBI U UMEIOT IeOMeTPUIECKOe
pacIpe/ie/ieHie ¢ oMHaKoBLIM HapamerpoM p. (P {& = k} = ¢"p, p+
qgq=1,k=0,1,2,...)

lokazaTrh, 4TO

1

— k=0,1,...,n.
n—+1

P{§{=k[§+n=n}=
3. Crapocta 694 rpynmbl 3aMeTH/Ia, 9TO CEMUHAPUCT TPUXOJNT Ha 3a-
HATHs CO CJIyYallHbIM OllO3/laHieM B IIpejesiax 15 MUH., IIp1 9TOM OH
paspeliaer IpoXoJUTh B ayJIUTOPUIO TOJIBKO T€M CTYJleHTaM, KOTO-
phle NPUIILIN Tocie Hero He moszjaHee 5 MuH. CrapocTa Ke pemninia
OI103JIaTh Ha CeMUHAp, HO BbIOpaJia cebe IpaHuIly CIyJailHOro OI03-
Janug Bcero B 10 MuH. M BpeMs OxKMJlaHusg ceMuHapucta Toxke 10
MIH. KakoBa BEpOATHOCTH TOI'O, YTO OHA BCe YKe MOCETUT CeMUuHap.

4. Cuyuajinple BemIuibl € 1 1) HE3ABUCUMBI U ITyaCCOHOBCKH pacIpe-
nestennl ¢ mapamerpom A > 0. Haittu P (| —n| > 1).

5. Cuyuafinasg BesmauHa £ UMeeT IIyacCOHOBCKOE paclipe/ie/ieHre ¢ Ia-
pamerpamMu A. Haittu maremarndeckoe oxKujgaHue U JUCIEPCHUIO Be-
JINUUHEL €f.

erlikh-ivan@yandex.ru



OcHoBvl EPOATMHOCTU U MEOPUA MEPDL 13 anesapsa 2020 e.

KonTposbnas pabora 1

1. B oxnoit ypue copepxkutTcs 1 6eJiblit 1 3 YepHBIX HIapa, a B JIPYroil
ypHe — 3 6eJIbIX U 3 UepHBIX Iapa. B TpeTbio ypHy KA yT JaBa Ma-
pa, caydaiiHo BhIOpaHHBIX U3 MEPBOH YPHBI, U JBa Iapa, CIydaiiHo
BBIOpAHHDBIX U3 BTOPOil. a) KakoBa BeposSITHOCTH TOTO, UTO MIAp, U3-
BJIEUEHHBIIT 13 TpeTheii ypHbI, Oyjer besbiM? 6) KakoBa BeposTHOCTD
TOIO, YTO B TPETbHIO YPHY U3 IEPBOil MepesIoyKUIN 2 YepHbIX I1apa,
ecJIM 11ap, U3BJICYCHHBIN U3 TPeTbeil YPHbI, OKa3aJ/ICsl YePHBIM?

2. Ciyyaiinble BeJIMUMHBL £ 1 1) HE3aBUCHUMbBI U UMEIOT IeOMeTPUIECKOe
pacIpe/ie/ieHie ¢ oMHaKoBLIM HapamerpoM p. (P {& = k} = ¢"p, p+
qgq=1,k=0,1,2,...)

lokazaTrh, 4TO

1

— k=0,1,...,n.
n—+1

P{§{=k[§+n=n}=
3. Crapocta 694 rpynmbl 3aMeTH/Ia, 9TO CEMUHAPUCT TPUXOJNT Ha 3a-
HATHs CO CJIyYallHbIM OllO3/laHieM B IIpejesiax 15 MUH., IIp1 9TOM OH
paspeliaer IpoXoJUTh B ayJIUTOPUIO TOJIBKO T€M CTYJleHTaM, KOTO-
phle NPUIILIN Tocie Hero He moszjaHee 5 MuH. CrapocTa Ke pemninia
OI103JIaTh Ha CeMUHAp, HO BbIOpaJia cebe IpaHuIly CIyJailHOro OI03-
Janug Bcero B 10 MuH. M BpeMs OxKMJlaHusg ceMuHapucta Toxke 10
MIH. KakoBa BEpOATHOCTH TOI'O, YTO OHA BCe YKe MOCETUT CeMUuHap.

4. Cuyuajinple BemIuibl € 1 1) HE3ABUCUMBI U ITyaCCOHOBCKH pacIpe-
nestennl ¢ mapamerpom A > 0. Haittu P (| —n| > 1).

5. Cuyuafinasg BesmauHa £ UMeeT IIyacCOHOBCKOE paclipe/ie/ieHre ¢ Ia-
pamerpamMu A. Haittu maremarndeckoe oxKujgaHue U JUCIEPCHUIO Be-
JINUUHEL €f.

erlikh-ivan@yandex.ru



