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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 TEOPHH BEPOSITHOCTEH.

3agaum AUCUMIIHHBI
- OCBOCHHE CTyACHTaMH 0a30BBIX 3HAaHWU (NMOHATHH, KOHLENIMHA, METOJOB W MOAEJCH) B TEOPUHU
BEPOSITHOCTEH;
- IpUOOpPETeHNE TEOPETUUECKUX 3HAHUH M NPAKTHYECKUX YMEHUI U HaBBIKOB B TEOPUH BEPOSITHOCTEI];

- OKa3aHHuC KOHCYJ'H)TaI_II/Iﬁ U TIoMOIIM CTyAC€HTaM B IMPOBCACHUU COOCTBEHHBIX TCOPCTUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B TCOpHUHU BCpOHTHOCTeﬁ.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peleHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-5 Criocoben yuactBoBars B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja4dl B
(dyHIaMEHTAIBHBIX U IPUKIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTAILHBIX
HCCIJICAOBAHUM U pa3paboTOK, CAMOCTOSTENIFHO |HCCIEAOBAaHUHN U Pa3paboToOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKUEe METOIbI UCCIICIOBAHINA U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
WU3MEPHUTENBHO-aHATUTHYECKOHN 1
TEXHOJOTHYECKOH armaparype)

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAEIM Ui  ONHCAaHUS — H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:
- (¢yHAaMeHTAIbHbIC TOHATHS, 3AKOHBI TEOPUU BEPOSITHOCTEIH;
- COBpEMEHHBIE MPOOIEMBI COOTBETCTBYIOIINX Pa3AeiOB TEOPHH BEPOSITHOCTEH;
- TIOHATHUS, aKCHOMBI, METOMABI JTOKA3aTeNbCTB W JIOKA3aTelIbCTBA OCHOBHBIX TEOpEM B pasieiax,
BXOZSIIUX B 0a30BYIO 4aCTh [UKIIA;
- OCHOBHBIE CBOHCTBA COOTBETCTBYIOIUX MAaTEMaTHIeCKUX 00BEKTOB;
- QHAJUTUYECKUE W YUCICHHBIC MOAXOIbl WU METOABI AJIA PELICHUS TUIIOBBIX MPUKIAIHBIX 3a]a4
TEOPUU BEPOSITHOCTEN.
YMETh:



- TIOHATH MOCTABJICHHYIO 3a/1a1y,;

- HCHOJIb30BAaTh CBOU 3HAHUA JIA PCHICHUSA q)YH)_IaMGHTaIIBHBIX U IPUKJIAAHBIX 3a4a4;
- OLCHHMBATb KOPPEKTHOCTH ITOCTAHOBOK 3a/1a4,

- CTpOro JOKa3bIBaATh WX OIPOBCPraTb YTBCPIKICHUC,

- CaMOCTOATCJIbHO HAaXOAUThb AJTIOPUTMblI PCUHICHUA 3a4ad, B TOM YHCJIC U HECTAHAAPTHLIX, U

MMPOBOJAUTH UX aHAJIU3;

- CaMOCTOATCIbHO BUACTD CJICACTBUA IOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO MNPCACTABUTH MATCMATUYCCKUC 3HAHHA B TCOPHUU BepOHTHOCTeﬁ B YCTHOﬁ A IUCHbMEHHOM

dopme.

BJIAJIETh:

JUIsl CBOETO PELICHHUS UCII0JIb30BaHUsI MaTEMAaTHUECKUX ITOIX0J0B U METO/IOB;
- TIpPEeIMETHBIM S3BIKOM TEOPHH BEPOATHOCTEN W HaBBIKAMH I'PaMOTHOIO ONMMCAHUS pELIeHMs 3a1ad U
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

HaBBEIKAMU OCBOCHUSI OOJIBIIOr0 00beMa I/IH(l)OpMaLII/II/I " pCHICHUMA 3a1a4 (B TOM YHCIIC, CJIO)KHBIX);
HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTBI 1 OCBOCHUA HOBBIX JUCIIUILIWH,
KyJ'IBTypOﬁ IMOCTAaHOBKH, aHaJIn3a U PCUICHUA MATCMATHUYCCKHUX U NMPHUKIIAAHBIX 3a/1a4, Tpe6YIOH_II/IX

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

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BepositTHOoCcTHOE TPOCTPaHCTBO 2 2 4
2 BepositHocTn 2 2 4
3 CrnyuaiiHble BETUYHHBI 4 4 4
4 CucrteMbl MHOKECTB 4 4 4
5 Mepbl Ha OTYKOJBIIAX 4 4 5
6 [TonHOTa M HEMPEPHIBHOCTH MEP 4 4 6
7 Hewnsmepumbie MHOXKECTBa 2 2 6
8 CXoaMMOCTh 0 Mepe U IOYTH BCIOAY 4 4 6
9 Wurerpan Jlebera st KOHEYHO-TIPOCTHIX 4 4 6
(YHKUIUH U €ro cBOMCTBa
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 3 (Ocennuii)

1. BepoATHOCTHOE MPOCTPAHCTBO

B CPOATHOCTHOC HPOCTPAHCTBO KakK

BeposiTHOCTh CyMMBI COOBITHIA.

2. BepositHoCcTH

MareMaTH4ecKas MOJENb CIy4alHOTO JKCIEpUMEHTA.
Craructuyeckass ycTOWYMBOCTb. JIMCKPETHOE BEPOSITHOCTHOE IPOCTPAHCTBO.
BEPOATHOCTH. [10CTpOCHNE POCTEHIINX BEPOSITHOCTHBIX MPOCTPAHCTB. DJIEMEHThI KOMOMHATOPUKH.

Kimaccuueckas




['eomerpuueckue BeposiTHOCTH. 3amada “o BcTpede”. YcimoBHas BEpOSTHOCTb. POpMyNbl MOTHOM
BEpOSITHOCTH, yMHOKeHUS U baiieca. HezaBucumocTh cOOBITHH, BUIBI U B3AUMOCBS3b.

3. CiryqaiiHble BETMYHHBI

He3zaBucumocts cinyuaiinbix BennuuH. Pacnipenenenue. IIpumepsl. Maremarnueckoe OKHIAHHE,
ucriepcus, KoBapuanusi, koppessinua. CoiictBa. Cxema ucnbiTanuil bepryinmu. Maremarnyeckas
MOJIeNTb, IpefiebHbIe TeopeMbl: [lyaccona u Myaspa-Jlartaca (6\r).

4. CucteMbl MHOKECTB

[onyxonbia, Kombla, anreOpsl, curma-anreOpsl. [Ipumepsl. MUHUMaNIbHOE KOJBIO, COAEpIKallee
noiykonslo. IToHsATHE HamMeEHbIIEro Kosblia, anreOpsl, CUrMa-aireOphl, coleprkaiieil cucremy
MHOXECTB.

5. Mepsl Ha OTYKOJIBIAX

Krnaccuueckas mepa JleGera Ha momyKoJble MPOMEXYTKOB U €€ CUIMa-aJAuTUBHOCTb.
[IponomxeHne Mepsl ¢ MOIYKOJIbLAa HA MUHUMaJIbHOE KOJb10. HacnenoBanue curma-aJquTUBHOCTH
npu TpoJobKeHuH Mepbl. BuemHwe wmepwsl Jlebera u Xopmama. Mepa Jlebera. CaoiicTBa.

CI/IFMa—aJIFe6pa HU3MCPUMBIX MHOXCCTB. CI/IFMa—a):[I[I/ITI/IBHOCTL MCPBIL Jlebera Ha CI/IFMa—aJ'IFe6p€
HU3MEPUMBIX MHOXCCTB.

6. IlonHoTa 1 HENPEPHIBHOCTL MEP

TeopeMbl 0 CBSI3W HEMPEPHIBHOCTU M CHTMa-auTHBHOCTH. Mepa Bopens. Mepsr Jlebera-Cruntbeca
Ha NPSIMON U UX CUTMa-aJIMTUBHOCTh. CUTMa-KOHEYHBIE MEPHI.

7. HenaMepuMble MHOXKECTBA

TeopeMa 0 CTpyKType M3MepHMbIX MHOXxecTB. M3mepumbie ¢ynkmuu. Ux cBoiictBa. M3mepumsbie
¢yHKUMM W TpenenbHbIM nepexod. MuoxectBo Kantopa u kpuBas Kantopa. Teopema o
CYIIECTBOBAaHMH KOMIIO3HIIUK U3MEPUMON OT HETIPEPHIBHOM, HE SBIISIONIECIHCS N3MEPUMOH (pyHKITHEH.

8. CXomMMOoCTh TI0O MEpE U MOUTH BCIOAY

Ux cBoiictBa (kputepuii Komm cxomumocTu 1o Mepe, apu(METHYECKUE, CBS3b CXOAMMOCTEH,
Teopema Pucca). Teopemsr Eroposa u Jlysuna.

9. Unrerpan JleGera anst KOHEUHO-NPOCTHIX (YHKIHN U €O CBOHCTBA

Onpenenenne unterpaia Jledera B obmem ciryuae. OcHOBHBIE cBOiicTBa nHTErpaia JleGera.
TeopeMsl 0 mpeAensHOM Tepexoae 1oxa 3HakoM uHTerpana JleGera (teopema b.JleBu, nemma ®ary,
teopema Jlebera). AGcomoTHast HEMTPEepBIBHOCTh HTeTpaina Jlebera. Kputepuii HHTErpupyeMoCTH 110

JleGery Ha MHOXecTBe KOHE4HOUW Mepbl. HepaBencTBo UeObimeBa. CBsi3b MEXKAYy HHTETpajaMu
Pumana u JleGera Ha oTpe3ke.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



1. BBenenue B Teopuio BeposITHOCTEH U ee mpuioxenus [ Teker] : B 2 T : yue0. mocoOue st By308B. T. 1
/ B.®emnnep ; nep. ¢ nepecmotp. 3-ro anri. uza. FO. B. [Ipoxopoga ; [mpunecn. A. H. Koamoroposa] .—
M. : Mup, 1984 .— 528 c.

2. BepostHocts [Teker]. B 2 1. T. 1. DnemenTapHas Teopus BeposiTHOCTe. Maremarnueckue
ocHoBanwsl. [IpenensHble TeOpeMsbl : yueOHUK Juist By30B / A. H. lllupsie .— 4-e uzn., nepepab. u 1011
— M. : Uza-Bo MIITHMO, 2007, 2011 .— 552 c. - bubnuorp.: ¢. 527-533. - [IpenM. yka3s.: c. 534-547. -
ISBN 978-5-94057-752-2 (8 nep.) .— [Homusiii Teker (Joctyn uz cetn MOTU / Ynanennslit qoctyi).

JomnonHurenbHas aureparypa

1. Beenenue B anreopy [Tekcer] : B 3 4. Y. 3 : OCHOBHBIE CTPYKTYpHI alIreOpsl : ydeOHUK AJist BYy30B / A.
. Koctpukuna .— 2-e uzn., crepeotun. — M. : MITHMO, 2009, 2012 — 272 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpE3EHTALNN.

B npouecce camocTosATENbHOM PabOThI 00YUaIOUIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

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

PexomeHtyeTcst yCIIEITHO cJaBaTh KOHTPOJIBHBIE PAa0OTHI, TaK KaK 3TO YINPOIIAET HUTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.

J1s TTOATOTOBKM K WTOTOBOM aTTECTallMd MO TPEAMETY JIyYIlle BCEro IMOJIb30BAThCA MaTepHalaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
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

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CriocoOeH pemaTh TOCTaBICHHBIC 3a/1a4d B
($yHIaMEHTANbHBIX U MIPUKIATHBIX o0JnacTu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
HCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIeJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METObl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTMYECKOM anmaparype)

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUeCKUe MOACTH JUIS ONHCAaHUS — H3ydaeMbIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynsrare n3yueHus IUCHUIUIMHBI «OCHOBBI BEPOATHOCTH M TeopHs Mepbl. [IponBUHYTHII MHOTOK
(PIIMU)» obyuaromuiics OIKEH:

3HAThb:

(byHIaMeHTaIbHbIE IOHATHS, 3aKOHBI TEOPHH BEPOSATHOCTEH;

COBpPEMEHHBIE MTPOOJIEMBI COOTBETCTBYIOIIMX Pa3AeiiOB TECOPHH BEPOSTHOCTEI;
- IIOHATHS, AKCMOMBI, METOZBI [10KA3aTeJIbCTB U J0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA;
- OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB;
- aHaJUTHUYECKUE W YHUCIICHHBIE MOAXOABl M METOABI JUISl PELICHUS TUITOBBIX NMPHUKIAJHBIX 3a7ad
TEOPUU BEPOSITHOCTEN.

YMeThb:

- TOHSTH IIOCTABJICHHYIO 3a/1a4y;
- HCHOJIB30BaTh CBOM 3HAHMS JIUIS PEIICHUS (PyHIaMEHTAIBHBIX U MIPUKIIATHBIX 33/1a4;
- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 33/1a4;
- CTPOTO J0Ka3bIBaTh WM ONPOBEPTaTh YTBEPKACHUE;
- CaMOCTOSITENIbHO HaXOAWTh AJITOPUTMBI PEIICHHs 3aj1ad, B TOM YHCIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
- CaMOCTOSITEIBHO BHJETh CJICACTBHS ITOJIYYCHHBIX PE3yJIbTaTOB;
- TOYHO TIPEICTABUTh MaTeMAaTHYECKUE 3HAHMS B TEOPHU BEPOSTHOCTEH B YCTHOM M NMUCHMEHHOM
dopme.

BJIaJIeTh:
- HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa MH()OPMALIUK U PEIICHHS 33/1a4 (B TOM YHCIIE, CIIOKHBIX);
- HaBBIKAMH CaAMOCTOSITEIBHON PabOThI U OCBOCHUS HOBBIX JMCIIMILINH;
- KyJOBTYpOH NMOCTaHOBKH, aHAJIM3a M PEUICHUS MAaTeMaTUYeCKUX W MPUKIAIHBIX 337134, TPeOyIOmuX
JUISL CBOETO PEIICHUS UCTIOIb30BAHMS MaTEMaTHYECKUX TOIXO/I0B M METOJIOB;
- TNPEIMETHBIM S3bIKOM TEOPHU BEPOSTHOCTEH M HaBBIKAMU IPAMOTHOTO OMHMCAHUs PEIICHHS 3a/1a4 U
NPEJICTABICHHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0

ITpumep KOHTPOJIBHOM pabOTHI ¥ KOJUIOKBHYMA IPUBE/IEHI B IPUIIOKEHUH, OTAEIBHBIM (haiiom



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

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

I'eomeTpuueckuie BEpOSITHOCTH.

YcnoBHast BEpOSITHOCT.

@OpMyJIBI IOJIHOM BEPOSITHOCTH.

He3zaBucumocTs COOBITHIA, BUIBI U B3aMMOCBSI3b.

He3zaBucumocTs cinydaiiHbIX BeIU4UH. Pacnpenenenue.

Maremarnyeckoe oxuJaHue, AUCIepcus, koBapuanusl, koppemsiuusa. CBoiicTaa.

NI AP

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

11. Cucremsl MHOXecTB: Ilomykosblia, komblia, aiareOpbl, curma-aareOpsl. [IoHsATHE HaMMEHBIIETro
KOJIbIIa, anreOpbl, CUrMa-aireOpsl, CoaepKallel CUCTEMY MHOXKECTB.

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

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

15. Teopembl O CBSI3W HENPEpPHIBHOCTHM U curMa-agauTuBHocTH. Mepa bopems. Mepsl
JleGera-Ctunteeca Ha IPSIMOI U UX CUTMA-aJANTUBHOCTh. CUIMa-KOHEUHBIE MEPHI.

16. Hemzmepumsle MHOXeCTBA. TeopeMa 0 CTPYKType U3MEPUMBIX MHOXKECTB.
17. 3mepumele Qpynkuuu. Mx cBoiictBa. U3Mepumble QpyHKIMM U IpEAEIbHBII IEPEXOI.

18. MuoxectBo Kanropa u kpuBas Kantopa. Teopema 0 CylecTBOBaHMM KOMIIO3UIIMH U3MEPUMON OT
HENPEPBIBHOM, HE SBISIONICHCS N3MepUMON (QyHKIIUEH.

19. CxonuMOCTh IO MEpe U MOUYTH BCIOAY.

20. Kpurepuii Kot cxoguMocTs 1o Mepe, apudpmMeTrieckre, cBsa3b cxoqumocteli, Teopema Pucca.
21. Teopems! EropoBa u Jly3una.

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

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

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

25. AbcomoTHast 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. ®opMysIBl TOTHOM BEPOATHOCTH.
2. CXoauMocCTh 110 Mepe U MOYTH BCIOAY.

buner 2:

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

2. Maremarnueckas Mozielb, IpeaenbHble TeopeMbl: Myaspa-Jlamaca.

Kpurepun oneHuBaHus
- omenka «ommuHO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! POTrpaMMBbl TUCITUTUIHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 33Jlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
pELICHUI;

- oleHKka  «omM4YHO  (8)»  BBICTABIIETCS  CTYJACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha MPaKTHUKE MPH PEIICHUH KOHKPETHBIX 3aj1a4, U TPaBUIBHOE 000CHOBAaHUE MPUHSTHIX PEHICHUN;

- oneHka «xopomro (7)» BBICTABISETCS CTYIEHTY, €CIH OH TBEPAO 3HAET MarepHas, TPaMOTHO U IO
CYIIIECTBY M3JIaraeT ero, yMeeT MPUMEHATh MOJTy4YeHHbIe 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JlaraeT ero, yMeeT NMPHUMEHSTHh IOJYYCHHbIE 3HAHWS HA TPAKTHKE, HO JIOIYCKAeT B OTBETE WM B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISAETCS CTYACHTY, €CIIA OH 3HAeT MaTepual, W 1O CYNIECTBY H3jaraet
€ro, yMeeT NMPUMEHSTh MOIy4YeHHbIE 3HAHWS Ha MPAKTHKE, HO JOMYyCKaeT B OTBETE WIIM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJOCTAaTOYHO NpPaBUIIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSTHIA,
HapyIICHUS JIOTUYECKOW TOCIIEI0BATEILHOCTH B U3JIOKEHUH MPOTPAMMHOTO Marepuaia, HO IPU 3TOM
OH BIQJeeT OCHOBHBIMH pazieiiaMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH ISl JallbHEHIIEro
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakTep 3HAHWH, HEIOCTATOYHO NPABHUILHBIE (HOPMYIUPOBKH Oa30BBIX MOHSTHIA,
HapyUIeHHs JIOTUYECKON MOCIEeN0BATEIFHOCTH B M3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO MPU 3TOM
OH BIlajzeeT (parMeHTapHO OCHOBHBIMU pa3jiellaMu Y4YeOHOW NpOrpaMMbl, HEOOXOMUMBIMH IS
JalbHeiIero oO0yueHuss U MOXXET IMPHUMEHSTh IONyYeHHbIe 3HaHWS 10 00pasily B CTaHJIAPTHOH
CUTYyaIluH;

- OILIGHKA «HEYIOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYACHTY, KOTOPHI HE 3HaeT OOJbIIeH JacTu
OCHOBHOTO COJICPKaHUSl y4eOHOW TpOrpaMMbl JUCIHIUIMHBI, JOMYCKaeT TrpyOble OIUOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH AUCIHUILIUHBI U HE YMEET UCIIOIB30BaTh MOTYYSHHBIC 3HAHUS [IPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]1a4;

- OIICHKa «HEYJOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYITHPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBeneHus 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



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



