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1. ey ocBOeHUSsI AUCHHUTIINHBI

Henssmu aucuuniauabl « Teoprs BeposATHOCTEH M MaTeMaTHYecKasi CTaTUCTUKA SBIISIOT-
cst pOPMHUPOBAHUE BEPOSITHOCTHOTO MBIIUICHUS,, OCBOCHUE CTYJEHTAMHU OCHOBHBIX IOJXOJIOB K
MaTeMaTH4eckoil 00paboTKe pe3ynbTaToOB HAOIIOACHUHN U U3MEPEHUI MeTOdaMH TEOPUN BEPOST-
HOCTEN U MaTeMaTU4ECKON CTaTUCTHUKH.

2. Mecto aucuuniauebl B cTpykrype OIl 0akanaBpuara

JucuuruinHa «Teopust BepoATHOCTEH M MaTeMaThdeckas CTaTHCTHUKa» OTHOCHUTCA K Oa-
30B0oi1 yactuOIl OakanaBpuara. [Ipu nzyuenun nucuuiuinisl «Teopust BeposTHOCTEN U MaTeMa-
THUYECKasi CTAaTHCTUKa» HEOOXOJIMM yPOBEHb OCBOCHUS TUCHUIUIMH «MaTreMaTHYecKHil aHaIu3»,
«I"eomeTpust u anredbpar, «Iuddepennmansapie ypaBHEHH» HE HIXKE TTIOPOTOBOTO.

ITosrydyeHHBIe B paMKaxX AUCHMIIINHBI « Teopus BEpOATHOCTEW M MaTeMaTudecKasi CTaTh-
CTHKa» 3HAHHUS HEOOXOJUMBIUISI Pa3BUTHSI HABBIKOB PEIIEHUS CIIOKHBIX 3ajad, H3yueHUus-
NpoMIBHBIX KypCOB M0 MaTeMaTHKe (B TOM YMCJIE MPOJOJIKEHUS M3YUYEHHUS CTaTHCTUYECKHUX
METOJIOB B paMKax AMCHUUIUIMHBI «/lomonHHUTENbHBIE TJIaBbl MAaTEMaTHYE€CKOW CTaTHCTUKWY),
CIIOCOOCTBYIOT MOHMUMAHUIO 0COOEHHOCTEH (DYHKIIMOHMPOBAHUS BEPOSTHOCTHBIX MaTeMaTHye-
CKHUX MOJIENEH.

3. Ilnanupyemble pe3yJbTaThbl 00y4eHHs 0 JUCHHUILINHE, COOTHECEHHBbIE C IJIAHHUPY-
eMbIMH pe3yabTaramu ocBoeHusi OIl 6akanaBpuara

[Tponecc u3ydeHus: NUCIMIIMHBI HAlpaBjieH Ha (JOPMHUPOBAHUE CIIEIYIOIUX HJIEMEHTOB
komneTeHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuobpereHus cienyrommx 3HaHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA IEATEILHOCTH:

®opmMupyemMasi KOMIeTeHI A HNHankaTop 10CTHKEHHUSA Ilepeyenn
(kox u popmyIpOBKA) KOMIIeTeHIIUH IUIAHUPYEMBbIX Pe3yJIbTATOB
(xoa u popmMyJIMpoOBKa) o0yueHust

Oo6menpodeccnoHaIbHbIEKOMIIETEH UM

OIIK-1CrocobeH npuMeHsTh
(byHIaMeHTaIbHBIC 3HAHMS,
MOJy4YeHHBIE B 00JIaCTH
MaTeMaTUYECKUX U (WIJIH)
€CTECTBEHHBIX HayK, U UC-
MOJTK30BaTh WX B TIpodeccro-
HaJIbHOW JeITeIbHOCTH

OIIK — 1.1 lemoHcTpHpyeT
HaBbIKU pabOThI C yueOHOM
JUTEPaATYpPOH MO TUCLUIUINHE
OIIK - 1.2 JlemoHCTpHpYyET
HAaBBbIKU PELIEHUS TUIIOBBIX
3a]1a4, BBHIIIOJTHEHUS
CTaHJapPTHBIX JAECHUCTBUI
OIIK — 1.3 /IemoHCTpHpYyET
HaBbIKU UCTOJIb30BaHUS
OCHOBHBIX ITOHSTHIA,
KOHIIeNUi, (hakToB,
MPUHIIMIIOB MAaTEMATUKH U
€CTECTBEHHBIX HayK AJIs
pelIeHns TPaKTUYECKHX 3a-
a4

3HaTh:

— OCHOBHBIC TIOHSITUS, TEOPEMBI
U YPaBHEHUS] TEOPUU BEPOSITHO-
CTEeM M MaTeMaTH4YeCKOM CTaTH-
CTUKH;

— TOYHBIC METOJBI BRIYMCIICHUN
B TEOPHH BEPOSITHOCTEN,

— METOJa MOCTPOEHHUs OLEHOK U
MPOBEPKU TMIIOTE3 B MATEMaTH-
YECKOI CTaTUCTHKE.

Ymern:

— HaXOJUTh BEPOSATHOCTH CIIOXK-
HBIX COOBITMH C WCIIOJIb30Ba-
HHUEM CBOMCTB BEPOSTHOCTEM;

— HAXOJUTh YCJOBHBIE BEPOSIT-
HOCTH COOBITHI, BEpOATHOCTH
CJIOKHBIX COOBITHUH C MCIIOJIB30-
BaHHWEM (OPMYIBI TOJHOW Be-
positHOCTH M popmyItel baiteca;
— HaxXxOIWThb MW aHAJIM3HUPOBATH
YHUCIIOBBIE XapaKTEPUCTUKU CITy-
YallHBIX BEJIUYHUH,

— HAXOJUTh 3aKOHBI pacrpee-
JICHUs 3aBUCUMBIX CJ'Iy‘IElfIHBIX
BEJIMYMH,




TOB.

— TPOBEPSITH THUIOTE3BI C WC-
nmone3oBaHueM kputepus [lup-
COHa, TIPOBEPSITh OTHOPOTHOCTH
BBIOOPOK.

Baagers HaBbIKAMM:

— MIOCTPOEHUSA PALOB paclpese-
neHus, (YyHKUWH, IUIOTHOCTEH
pacnpenencHusl CIy4alHbIX Be-
JTUYHH,

— TEHEPUPOBAHMS CIy4YalHBIX
BEIMYUH C 33JaHHBIM 3aKOHOM
pacnpeneneHus,

IMOCTPOCHUA OIICHOK

HEHM3BECTHBIX IApaMeTpPOB pac-
NpEJICJICHNs] C UCIIOJIh30BAHUEM
METOAa MAaKCHMAJIbHOTO TIpaB-
JOmomo0us, MeToJa HauMEHb-
[IMX KBAJPaTOB, METOAa MOMEH-

4. O0beM, CTPYKTYPA U coiepsKaHue AUCHUTITIHHbBI

O61mas TpyA0eMKOCTh AUCHHUIUIHHBI COCTaBJISIeT 73a4.e/l.,

252akaz.4gac.

Buabl yueOHbIX 3aHATHH,

DopMbI TEKYLIET0
KOHTPOJIA yCIeBaeMo-

2 | BK/II0OYasl CAMOCTOATEIbHYIO
Tembl (pa3aeJibl) = CcTH
Ne g padoTy CTyeHTOB,
AMCUUIIMHBI, S
n/n 5 U UX TPYA0E€MKOCTh
HX COJep:KaHue O dopma npoMeKyTOU-
(B akaieMUYeCKHUX 4acax) .
HOM aTTecTaluu
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] MareMaTtuyeckue OCHOBBI s | s |10 4 3aaHust 451 CAaMOCTOSI-
TEOPUU BEPOATHOCTEN TEJILHOU paboTHI
BepositHocTHas 3aBU- 3ajaHus A1 CaMOCTOSI-
2 |CMMOCTb W YyCIOBHas Be-| 5 6 8 2 8 TeJIbHOU paboThl,
pOSITHOCTD Kontponsnas pabota Nel
N 3amaHus ISl CaMOCTOS-
3 |CaydaiiHasi BeIMYMHA 5 8 6 2 9,7 8 B
TEJIbHOU paboThI
Hucnosele XapakTepu- 3aaHus A1 CaMOCTOSI-
4 |cTHKM CIly4allHBIX BeIU-| 5 8 6 2 5 TEeJIbHOU paboThI,
YUH KontponbHas padbota Ne2
3amanud 11 caMOCTOSI-
5 |IIpenenbHble TEOPEMBI 5 6 6 1 TEeIbHON paboTHl,
CamocrosTenpHas padoTa
Bcero 3a 5 cemectp 36 | 36 7 28,7 |3auer
6 |HenpepwiBHBIE  ciydai-| 6 | 14 | 14 10 | KonrponsHas pab6oraNe3




HBIC BCJIMYMUHBI

3agaHus I cCaMOCTOSI-
OcHoBaHHI MaTeMaTH4e- N
7 6 8 4 2 4 TEJILHOU paboThI

CKOM CTaTUCTUKH
KonTposbhas paboraNe4
3agaHus 111 CaMOCTOsI-

Mertoibl MOCTPOEHUS OLE-

8 6 6 8 2 6 TENBHOUN paboTHI
HOK KontponbHas paboraNe5
9 |[umoTe3sl M UX mpoBepka | 6 | 4 | 8 2 g | 3anammiiLi CaMOCTOA-
TCJIbHON pa6OTBI
Bcero 3a 6 cemecTp 36 | 36 7 29 [Ik3amMeH
Bceero 72 | 72 14 57,7

Conep:xaHue pa3aeyioB JUCHUIIHHBI:

Pazgen 1. MatemaTuyeckue OCHOBbI TEOPUM BEPOSITHOCTEl

WHTYyUTHBHBIE NPEINOCHUIKA TEOPHU BEPOSTHOCTEH. ONBIT, MHOXKECTBO 3JIEMEHTapHBIX
UCXOJIOB OIbITa, coObiTue. Kitlaccnueckoe, CTaTHCTUYECKOE, T€OMETPUUECKOE ONPECIICHUS Be-
positHOCcTH. CyOBEKTUBHAS BEPOSITHOCTD.

MatemaTtnueckoe onpezesieHue BeposITHOCTH. Asredpa coObITHI, G-airedpa. AKCHOMBI
TEOPHUU BEPOATHOCTEH M CIEJCTBUS M3 HUX. BEpOSATHOCTHOE MPOCTPAHCTBO Kak Mapajgurma Be-
POATHOCTHOT'O MBIINIJICHUSA U KaK KOPPCKTHAA MAaTCMATHYCCKasA MOJCIIb cnyqaﬁHoro SIBJICHUA.

CoObITHS, Onepanyy HajJ HUMU. BeposTHOCTB, CBOWCTBA BEPOSITHOCTH.

Pa3nes 2. BeposiTHOCTHasi 3aBUCMMOCTD U YCJI0BHASI BEPOSITHOCTD

3aBUCHUMBIE U HE3aBUCHUMBIE COOBITHS. YCIIOBHas BEPOATHOCTh COObITHS. IlpuumHHO-
CJIEJICTBEHHAs! U BEPOSATHOCTHAS 3aBUCHUMOCTh. DopMyita nosiHOM BeposTHocTU. Dopmyiia baiie-
ca (Teopema rurnores).

Pasnen 3. Cayuaiinasi BeJITM4HHA.

Jletanu3zanus mMareMaTHdecKod MOJENM CIy4YalHOro SIBJICHUS M KOHLEMUHMs CIy4yaiHOi
BennuuHbl. CryvaifHas BelM4YMHA Kak (QYHKIHMS OT AJIEMEHTApHBIX UCXOJOB ombiTa. CryyaifHas
BEJIMYMHA KaK (YHKLUS, ONpeesieHHas Ha BEPOSTHOCTHOM MpOoCTpaHCTBe. JuckpeTHble ciryyaii-
HBbIC BECIINYHHBI.

I'eomerpuueckoe pacmpenenenue. Cxema bepHyn u OMHOMHUAIBHOE pacIpeesieHHe.
I'unepreomerpuyeckoe pacnpenenenue. [lpocredimmii MOTOK COOBITMH M pacHpeneseHne
ITyaccona. BekropHble ciaydaiiHble BEIMUMHBL. 3aBUCHMBbIE M HE3aBHUCHMBIE ClTydyailHble BEIUYH-
HBl, YCJIOBHbBIE 3aKOHbBI pacupenenceHus. DyHKIMU OT ciydyallHBIX BEJIMYMH, IPeoOpazoBaHUE
3aKOHa paclpeielleHus IpU (PYHKIHMOHAIBHOM NIPe0Opa30BaHNN CITyYailHbIX BETMYHH.

Pa3jen 4. UuciioBble XapaKTePUCTUKHU CIYyYAHHBIX BeJIMYHH.

MaremaTuyeckoe OKHUJIAaHUE U AUCIEPCUS CIy4alHOM BEJIMYMHBI. MOMEHTHI Clly4yalHOU
BeINYHMHEBL. MoJa, MeIuaHa, KBaHTHIb. Y CJIOBHOEC MaTEMaTHUYCCKOE OXKHUIaHHE.

KoBapuanust 1 k03pHUIMEHT KOPPENSIUU ABYX CIyYalHbBIX BEIMYHUH, CBOWCTBA HEKOP-
PENMPOBAHHOCTU U He3aBUCUMOCTH. KoppensnonHas MaTpuna.

Paznea 5. IlpenensHbie TEOpPEMBI.

Hepasencto YeObiméBa. 3akoH Oonbiux yuceln. Teopemsl XuHunHa u YeObimeéBa. Ycu-
JICHHBIN 3aKOH O0bIKX yncen. Teopema Ilyaccona.

[enTpanbHas npenenvHas Teopema. MHrerpanpHas teopema MyaBpa-Jlamnaca. Hepa-
BeHCTBO beppu-Occeena.

Pa3jnen 6. HenpepbiBHBIE ciydaiiHble BeJTUYUHBI.
OYHKIUS pacnpeaeeHus] CIIyJaiHOW BEJTWYUHBI, €€ CBOMCTBA. AOCOJIOTHO HEIPEpPHIB-
HbIE CITy4YallHbI€ BEJIMYMHBI, TUIOTHOCTh pacnpeaencHus. JIOKanbHbIi cMbICIT IITOTHOCTHU. [Iprme-
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pBl pacIpeleseHUui: paBHOMEPHOE, II0KA3aTEIbHOE, HOpPMalbHOE. UMCIIOBBIE XapaKTEPUCTUKU
HEIPEPBIBHBIX CIIyYalHBIX BEJIIMYMH: MAaTeMaTHYECKOE OXKHWJAHWE, IUCIEPCHs, KOBapualusi,
KO3 PHUIMEHT KOPPEISALUH.

BexTopHble ciydaiinble BeMunHbl. Haxox/1eHne 4acTHBIX IIOTHOCTEH Mo oOmiei miot-
HocTH. ['eomerpuueckue BeposTHOCTH. [IpeoOpa3oBaHusi HEMpPEPHIBHBIX CIYYalHBIX BEIMYHH.
CymMmupoBaHue CIy4yailHbIX BEIMUYUH, (hopMyna cBEpTKU. | 'eHepupoBaHue BEIUYUH C 33aHHBIM
3aKOHOM pacCIIpe/IC/ICHHUs.

Pazngen 7. OcHoBaHNsI MATEMaTHYeCKON CTATHCTUKM.

Knaccuueckast monenp mareMatudeckoid craTUcTHKU. [lonstue BbIOOpKH. OlleHKa Kak
GyHKIUS BBIOOPKU. XapaKTEPUCTUKH BBIOOPKHU: COCTOATEIBHOCTh, HECMEIIEHHOCTh. CpaBHEHHE
OLICHOK.

Omnupuueckas (yHkmus pacnpeneneHus. Teopema [nmuBenko-Kantemmm. Dmmupude-
CKasl IJIOTHOCTh pacrpeseseHus (THCTorpaMma).

Paspnen 8. MeToabl mocTpoeHUs1 OLICHOK.
ToyeyHoe M MHTEpBAJbHOE OICHHWBaHUE. MeToJl HauOONbIIero MPaBONO00Us, METOA
MOMCHTOB, METOJ HAMMCHBIINX KBA/PAaTOB. CBolicTBa IMMOJIy4a€MbIX OIICHOK.

Pa3nea 9. 'mnore3s! 1 MX npoBepka
CraTucTuueckas runoresa, KpuTudeckas 00J1acTh TMIIOTE3bl, YPOBEHb 3HAaUMMOCTH. [1po-
CTBIE U CJIOKHBIE CTATUCTHUECKHE TMNOTE3bl. CTATUCTUYECKOE PEILIEHUE U PEIIAIOIIEE TIPABUIIO.
Cratuctuxku Konmoroposa, CmupHoBa u [lupcona (xu-kBaapar), craTUCTUYECKHE TabIu-
1pl. [IpoBepka cTaTUCTUUECKHUX TMIIOTE3 O 3aKOHAX PaCIpeelIeHHs: KPUTEPUH COTIIACHS, KpUTE-
PHUH OJTHOPOTHOCTH.

5. O0pa3oBare/ibHble TEXHOJOIMHM, HMCIOJb3yeMble NPH OCYUIeCTBJIEHHMH 00pa3o-
BaTeJIbLHOI0 NMPoLecca Mo JUCHUILINHE

B mporuiecce o0yueHust HCHOIB3YIOTCS ClleAyomre o0pa3oBaTeIbHbIE TEXHOIOTHH:

BBoanasi iekums — 1aeT NepBOE LIEIOCTHOE MPEACTaBICHUE O JUCIUIUIMHE U OPUEHTH-
PYET CTYACHTA B CUCTEMEC H3YUCHUA }IaHHOfI JUCHUITIINHBI. CTy,HeHTI)I 3HAKOMATCA C Ha3zHayec-
HUEM U 33/1ayaMH Kypca, €ro pojbl0 M MECTOM B CHUCTEME YUYeOHBIX JHMCIUIUINH U B CHUCTEME
MOATOTOBKH B 1esIoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH W MPAKTHKH, J10-
CTIDKEHUS B ATOU cepe, MMEHa U3BECTHBIX YUCHBIX, H3JIaraloTCs MEePCICKTUBHBIC HAPABICHHUS
HCCHG}IOB&HHf/i. Ha »roit JICKOMKW BBICKA3BIBAOTCA METOJUYCCKHUEC U OpraHU3allMOHHBLIC ocobeH-
HOCTU pabOTHI B paMKaxX JaHHOW JUCIMILINHBI, a TAK)KE JAaeTCs aHaJIU3 PEKOMEHyeMOol yueOHo-
METOINYECKOM JTUTEPATYPHI.

AxajieMuyeckas JeKIus (U JEKIHs o0Iero Kypcea) — MmoclieJoBaTeIbHOe H3JI0KEHHE
MaTepuaia, OCyLIeCTBIIsIEMOe MPEUMYIIECTBEHHO B BHJE€ MOHOJIOra mpenogasarens. Tpebosa-
HUS K aKaJeMHUYeCKOH JIGKIIMHU: COBPEMEHHBII Hay4HBII YPOBEHb U HACHIIICHHAs WH(OPMATUB-
HOCTB, y6e)II/ITeJ'II)Ha$I apryMcHTanus, 10CTyIIHAasA U MOHATHAA peUb, YETKAA CTPYKTypa U JIOTHUKA,
HAJIMYUE SIPKUX MPUMEPOB, HAYYHBIX JOKA3aTeNbCTB, 000CHOBAHUH, ()aKTOB.

HpaKTH‘leCKOC 3aHATHE — 3aHATHUC, MMOCBAIICHHOC OCBOCHUIO KOHKPCTHBIX YMGHHP'I n
HaBBIKOB M 3aKPEIUICHUIO MOJYYEHHBIX Ha JEKUIUU 3HAHUI.

6. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH, MCIOJb3YyeMBbIX NPH OCYLIECTBJICHUHU
o0pa3oBaTeJILHOIO TMpouecca MO0 JMCHUILIMHE, BKJIKYAas MepedyeHb JIHMIEH3HOHHOIO
NMPOrpamMMHOIo odecrne4eHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEO0X0AMMO-
CTH)

B nporecce ocymecTBieHus 00pa3oBaTeIbHOTO MPOLECCa UCTIONIB3YOTCS:

— 17151 pOpPMHUPOBAHUS TEKCTOB MAaTEPHAIIOB JUISI TPOMEKYTOUHOM U TEKYIIeH aTTecTallly,
JUTs pa3pabOTKU JOKYMEHTOB, ITPEe3eHTALNM, AJ11 paOOThI C 3JEKTPOHHBIMU TaOJIUIIAMU:
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nporpammel Microsoft Office (OfficeStd 2013 RUS OLP NL Acdmc 021-10232),
nporpammel LibreOffice (cBob6oaHO pactipoctpansemoe [10),
u3naTenbckas cucrema LaTeX;
— IS TIOMCKa ydeOHO# nuteparypsl Ombmmotrexu Spl'Y— ABTomarusupoBaHHass OuO-
muoteuHas uHpopmanronHas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW M JONMOJHHUTEJIbHOW Y4eOHOHM JIMTEPATypbl, pPeCcypcoB
HH(OPMALMOHHO-TEJIeKOMMYHMKAMOHHOM ceTH «MHTepHeT», HEOOXOAMMBIX /ISl OCBOeE-
HHUS AMCHUTLIHHBI

a) OCHOBHAS:

1. Bype, B. M., Metoas! npukianHoi cratuctuku B R n Excel [DnexTponnslii pecypc] :
yue6. mocobue / B. M. bype, E. M. Ilapununa, A. A. Cenakos, CII6., Jlans, 2016, 152¢ —
https://e.lanbook.com/book/10249#book name

2. XycHytauHos, P. III., COopHuK 3aa4 10 Kypcy TEOPHH BEpOSTHOCTEH U MaTeMaTHye-
CKOW CTaTUCTHKH [DNEeKTpOHHBIN pecypc] : yuel. mocobue. - 2-e u3f., ucnp., CII6., Jlans, 2014,
320c — https://e.lanbook.com/book/53676#book name

3. Makcumenko, A. H., Teopust BeposTHOCTeli: yueb. mocobue Ansi CTyIEeHTOB, 00y-
qaromuxcs no HampasieHusM [Ipuknannas nndopmaruka, OyHnaMeHTanbHas UHQOpMaTUKa U
uHpopMaimonneie Texnonoruu / A. H. Makcumenko, FO. B. boromonos; fApocin. roc. yH-T, fApo-
cnasib, Apl'Y, 2014, 120c

4. Makcumenko, A. H., Teopust BeposTHOCTEH [DneKTpoHHBIH pecypc] : yuel. mocobue
JUISL CTYJIEHTOB, 00ydJaromuxcs 1no HamnpasieHusM [Ipuknaanas napopmatuka, OyHIaMeHTab-
Hast uH(popMaTHka 1 nHpopManruoHHble TexHosnoruu / A. H. Makcumenko, FO. B. boromornos;
Spocn. roc. yH-T, Spocnasnb, Apl'Y, 2014, 120c — http://www.lib.uniyar.ac.ru/edocs/iuni/
20140404.pdf

5. Teopust BeposITHOCTEHM U MaTeMaTH4ecKasi CTaTUCTUKA : cOOpHUK 3anad / coct. 10. B.
boromonog, A. H. Makcumenko, A. H. Mopo3oB ; fpoci. roc. yH-T. - 2-¢ u31., nepepadb., SApo-
cnasib, Apl'Y, 2009, 110c

6. I'mypman, B. E., Teopust BeposTHOCTe M MaTeMaTHdeckas CTaTUCTHUKA : y4el. mo-
cobue s 6akanmaBpos / B. E. 'mypmas. - 12-e u3na., M., FOpaiir, 2014, 479¢

7. Teopus BeposITHOCTEH M MaTeMaTHUECKasi CTaTUCTHKA [DNEeKTpOHHBIN pecypc] : coop-
HuK 3ama4 / cocT. 1O0. B. boromomnos, A. H. Makcumenko, A. H. Mopo3os ; fpoca. roc. yH-T. -
2-e u3a., nepepad., fApocnasnb, Apl'Y, 2009, 110c — http:/www.lib.uniyar.ac.ru/edocs/iuni/

20090405.pdf

8. Kpemep, H. LLl. Teopusi BEpOATHOCTEN N MaTeMaTMYecKkas CTaTUCTMKA : y4eOHUK 1 NpaKTUKyM Ans
By3oB / H. . Kpemep. — 5-e u3g., nepepab. n gon. — Mocksa : UN3gaTtensctBo HOpanTt, 2022. — 538 c. —
(Bbicwee obpasoBaHue). — ISBN 978-5-534-10004-4. — TekcT : anekTpoHHblh // ObpasoBaTtenbHasi
nnatdpopma KOpawt [canT]. — URL: https://urait.ru/bcode/495110

0) JOTIOJIHUTEIIbHAS:

1. COopHUK 3a7a4 10 MaTeMaTuke : yued. mocodue s BTy30B / o pen. A. B. Edumo-
Ba, A. C. [locnienoBa. B 4 u. U 4. - [3-e uzn., nepepad. u nomn.], M., ®usmariaut, 2004, 430c

2. Bentuens, E. C., Teopus BepostHocteii / E. C. Bentnens, JI. A. OBuapos. - 2-¢ u3f.,
crepeotui., M., Hayka, 1973, 366¢

3. bopoBkoB, A. A., Teopust BeposiTHOCTEH : y4ed. mocobue amst BTy30B / A. A. Bopos-
KOB. - 2-¢ u31., nepepad. u gorm., M., Hayka, 1986, 431¢

4. I'mypman, B. E., Teopus BeposiTHOCTEHl M MaTeMaTHUECKasi CTaTHCTUKA : y4ded. Mo-
cobue s BTy30B / B. E. 'mypman, M., Beicmas mkosa, 2001, 479¢

5. ®ennep, B., Beaenue B Teopuo BEPOSITHOCTEN U €€ MPUIIOKEHUS : 1ep. ¢ auri. B 2 1.
T.1, M., Mup, 1984, 527¢

6. ®emnep, B., Beaenue B Teopro BEpOSITHOCTEN U €€ MPUIIOKEHUS : 1ep. ¢ auri. B 2 T.
T.2, M., Mup, 1984, 751c



https://urait.ru/bcode/495110
http://www.lib.uniyar.ac.ru/edocs/iuni/20090405.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20090405.pdf

7. Jlesun, A. FO., O noruke MareMaTuyecKol CTATUCTUKU : TEKCT JeKUui no kypcey "Jo-
MIOJTHUTEIIbHBIE TJaBbl Matematndeckon cratuctuku" / A. 1O. Jlesun, B. B. Maiiopos, M. JI.
MsuauH. - 2-e u3n., nepepad. u gom., SApocnasis, Apl'Y, 2003, 44c

8. I'mypman, B. E., PykoBOACTBO K pemieHuo 3a7a4 0 TEOPUU BEPOSATHOCTEN U MaTeMa-
TUYECKOW CTaTHCTUKE : y4el. mocobue. - 5-e usl., crepeorut., M., Beicias mkona, 2001, 400c

11. KoBanenxo, U. H., Teopust BeposiTHOCTE 1 MaTeMaTHYecKasi CTATUCTUKA : yuel. Mo-
cooue mis By3oB / U. H. KoBanenko, A. A. ®ununmnosa. - 2-e u3f., nepepad. u jgom., M.,
Brrcmas mxomna, 1982, 256¢

B) pecypchl cetu «MHTepHeT»

1. DnextponHas 6mbnroTeka yueOnbrx matepuainoB Apl'Y (http://

www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2. KOHCIEKTHI JEKIHI 0 TEOPUH BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTHKE

(H.B.Uepnoga) (http://www.nsu.ru/mmf/tvims/chernova/).

3. DnextpoHHO-OMOMMoTeyHas cuctema «FOpait»(https://urait.ru/ ).
4. DnextpoHHO-O0HOMMOTEUHAas cuctema «Jlaub»(https:/e.lanbook.com/).

8. MarepuanbHo-TexHMYecKkas 0a3a, HeoOXoaMMasi VI OCYLIECTBJICHUsI 00pa3o-
BaTeJbHOI0 Ipolecca o AMCHUILINHE

MarepuanbHO-TexHHYecKast 0a3a, He0OX0AUMas JUIsl OCYIIECTBICHUSI 00pa30BaTEIbHOTO
npoliecca Mo AUCHUILIMHE BKIIIOYAET B CBOM COCTAB CHEIMAIbHbBIE TOMEICHHUS:
y4eOHbIe ayIMTOPUHU ISl IPOBEICHHSI 3aHATUH JIEKIIMOHHOTO THIIA;
y4eOHbIe ayTMTOPHUHU ISl IPOBEJICHHS TPAKTUYECKHUX 3aHATUH (CEMUHAPOB);
y4eOHbIe ayTUTOPHUHU ISl IPOBEICHHSI TPYTIOBBIX U MHAWBUAYAIBHBIX KOHCYJbTALIN;
yueOHbIe ayIUTOPUU AJIs IPOBECHUS TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUYHON aTTeCTalllu;
MOMEIIEHUS ISl CAMOCTOSITEIbHOM paboThl;

MIOMEIICHUS I XpaHEHUS U MPOPUIAKTHIECKOTO 00CITYKUBAaHHSI TEXHUYECKHX CPEJCTB 00yyde-
HUSL.

CrnenuanbHble MOMENICHUS YKOMIUIEKTOBAHBI CPEACTBAMHU OOYUEHUS, CIYXKaIlUMH JUIs
npecTaBieHus yueOHoi nHdopmanuy 60JabII0N ay TUTOPHH.

[TomerieHust A1 caMOCTOATENBbHON pabOThl 00YYAIONIIMXCSl OCHAIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOJKHOCTBIO MOAKIIOUEHUs K ceTh «MHTepHeT» U obecrneyeHHeM J0CTyna B
AJIEKTPOHHYIO0 HHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpely OpraHU3aluy.

Yucno nmocagoyHbIX MECT B JIEKIIMOHHON ayAUTOpUU OoJiblie JUOO0 paBHO CHUCOYHOMY
COCTaBy IIOTOKA, & B ayAUTOPUH JUIsl IPAKTUUYECKUX 3aHATUHN (CEMHHAPOB) — CIIUCOYHOMY COCTa-
BY I'PYIIIBI 00yYaromuxcsl.

ABTOP(BI) :
JloreHT Kadeapsl TUCKPETHOTO aHAJIH3a,
K.(b.-M.H. 1O.B.boromo:nos


http://www.nsu.ru/mmf/tvims/chernova/

IIpniaoxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«Teopusi BepoOAATHOCTEH M MaTeMAaTHYECKAsl CTATHCTUKA)

DoH/I OLICHOYHBIX CPEACTB
JJIA IPOBEACHHUA TeKYIIeH H MPOMEKYTOYHOM aTTEeCTALMU CTYIeHTOB
10 IUCHUILIHHE

1. TunoBbIe KOHTPOJIbHBIE 3aJaHUSI WJIM HHBbIE MaTepHaJIbl, He00X0AMMbIe JIsl OLECHKHU
3HAHMI, YMEHHUI, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapAKTEPHU3YIOLIHUX 3TANbI
(opmMupoBanus KOMIETEHIMI

1.1. KoHTpoOJIbHBIE 32IaHUS U MHBbIE MAaTEePHUAJIbLHUCII0JIb3yeMble B Mpolecce TeKylei aT-
TecTaluu

Kountpoabnas padora Nel (CoObITHSI M MX BEPOSITHOCTH)

1. W3 muoxkectBa {0, 1,2, 3,4, 5, 6,7, 8,9} Haynady BEIOpaHO YHCIIO (, IOCJIE YETO COCTABICHO
ypaBHeHue X° + 4x + q = 0. KakoBa BEpPOATHOCTH TOTO, YTO KOPHH 3TOTO YPABHEHHS OKAXKYT-
Cs ISUCTBUTEILHBIMU YUCIIaMU ?

2. B maccaxupckom noeszae 9 BaronoB. CKOJBKUMHU CITOCOOAMU MOKHO PaccaJuTh B moesne 4
YeJIOBEK MPH YCIOBHUH, YTO BCE OHM JIOJKHBI €XaTh B PAa3JIMUHBIX BaroHax?

3. Haynmauy BbIOMpaeTcs TpEeX3HAUYHOE YMCIIO, B JACCATUYHOM 3alMCHU KOTOpPOTo HeT Hyms. Ka-
KOBa BEPOSATHOCTH TOTO, YTO y BHIOPAHHOTO YKCIIa POBHO JBE OJMHAKOBBIC ITUPPHI?

4. B ypae 6 Oenbix u 4 yepHbIX mapa. M3 3Toil ypHbl Haynady usBieknu 5 mapos. Kakosa Be-
POSATHOCTH TOTO, YTO 2 U3 HUX Oeinble, a 3 uepHbie?

5. Tpu MonoapIx yenoBeka CIOXWiIM B nuisinmy 10 oguHakoBble OyMa)keK, OJHA M3 KOTOPBIX
oTMeudeHa KpectoM. Ilo ouepenu oHM BBIHUMAIOT Hayjaady OyMa)KKd, MOKa KTO-HUOYyIb W3
HUX HE BBIHET OTMEYEHHYI0. HaliTu BEpOsATHOCTH TOTrO, UTO €€ BBITALIUT TOT, KTO HAaYMHAET
IIEPBBIN.

6. U3 5 cTpenkoB 2 monagaroT B Lelb ¢ BEPOSITHOCTHIO 0,6 1 3 — ¢ BepositHOCThIO 0,4. UTO Be -
posiTHEe: TOMaJIeT B IIelb HayJauy BRIOPaHHBIN CTPEIOK UIH HET?

7. B nepsoii rpymme K cryneHtos, Bo BTopoit - M. B nepBoli rpymnie CTUIEH IU0 BCEM BbIIAIN
B Habope 6x50 p. + 4x100p., Bo BTOpoii - B Habope 10x50 p. + 2x100 p. Hekwuit cTyneHr , mo-
JIOKUB CTUIIEHIUIO B KapMmaH, BbIHYJ 3aTéM OJHY AacCHUTHAllMI0; OHa oOKa3auach J0-
cTonHcTBOM B 50 p. KakoBa BEpOATHOCTB TOT0, YTO CTYJAEHT U3 BTOPO IpyMIIbI?

OTBeTHI U yKa3aHUs K PELUICHHUIO KOHTPOJILHOM paboTs! Nel.

1) 0,5. Yka3zanue: 3anucarth AUCKPUMHUHAHT M BBICHUTH, NPU KaKUX ¢OH HEOTPHIIATENIEH.

A,

2) %" 3) 0,27. Vkasanue: HaliuTe BEPOATHOCTH TOTO, YTO B UHCJIE TPH OJMHAKOBBIE IH(PHI
C.C.

WJIM BOOOIIE HET OJIMHAKOBBIX ITUGP.4) Cia 5)0,4 6) Her. Ykazanue: BOCIOJB3YyHTECh
K i
A4+ M 10
K ] M 1o

dbopmyoii momuoit BeposithocT.  7) At MU K M 12 Vkasanue: BOCITOJIB3YHTECh
dopmyoit baifeca.



Kpurepun onieHuBaHMUsI KOHTPOJIBHON paboThl Nel.

«OtnrunOoy (5 6aMIOB) — CTAaBUTCS 3a pabOTY, B KOTOPOW BEPHO BBITIOJNHEHHI 6-7 3aaHUM
(6e3 omMOOK M HEOUYETOB), HE COJNEPKUTCA IPyObIX OIIMOOK, €CTh CCHUIKM Ha MCIOJIb3yEeMbIe
TEOpPEMBI U CBOMCTBA. «Xopoiio» (4 Oamna) — cTaBUTCA 3a paboOTy, B KOTOPOM MOJHOCTBHIO BBI-
MIOJIHEHBI 5 3aja4 Wi 6 3a/a4, HO NMPH OTCYTCTBUM IMOJHBIX CCHUIOK Ha MCMOJb3yeMble (aKThl.
«Y noBneTBOpHUTENbHO» (3 Oamia) — cTaBUTCS 3a pabOTy, eclii OOYyYarOIIUIICS MPAaBHIBHO BbI-
noiHua 3-4 3ananus (6e3 rpyObix ommbok). «HeynoBnerBoputenbHo» (2 Oanna) — CTaBUTCS 3a
paboTy, B KOTOpPOW BEpHO BBHITIOJHEHO MeHee 3 3a1ad win 3-4 3a7aHus ¢ OOJBITUM KOJTUISCTBOM
rpyOBIX HEZJOUETOB.

Kontponbhas padora Nel mo3BossieT olieHUBaTh ypoBeHb c(hopMHpPOBaAaHHOCTH Mpodec-
cuoHasibHOM komneTeHIuU OIIK-1 B yacTu 3HaHUS OCHOBHBIX HOHSTHI, TEOpPEM M ypaBHEHHI
TEOPHUH BEPOSITHOCTEH, YMEHHUS HAXOAUTh BEPOSTHOCTH CIIOKHBIX COOBITUN M YCIIOBHBIX BEPOSIT-
HOCTEH C MCITOJIb30BAaHHEM CBOMCTB BEPOSTHOCTEH, (DOPMYIIBI MTOHON BEPOSATHOCTU U (OPMYIIBI
Baiieca. OnieHKa «OTJIMYHOY», BHICTABJIEHHAS B COOTBETCTBUU C OMTMCAHHBIMH BBIIIE KPUTEPUSIMH,
COOTBETCTBYET BBICOKOMY YpPOBHIO C(OPMHUPOBAHHOCTH YKa3aHHON KOMIIETCHIIMM B pPaMKax
OTNMCAHHBIX KOMIIOHEHT, OIEHKa «XOPOII0» — MPOJBUHYTOMY YPOBHIO, OIIEHKA «YIOBJIETBOPH-
TETbHO» — 0a30BOMY YPOBHIO, OIIEHKAa «HEYJIOBJICTBOPUTEIHHO» — COOTBETCTBYIOIIHE
KOMITOHEHTBHI KOMIIETEHIIUN Ha HEOOXOIMMOM YPOBHE HE CHOPMUPOBAHBI.

Kontpoabnas padora Ne2 (luckperHsle ciiy4yailHble BeJMYMHbI)
1. U3BecTHO, uTO Cily4aiiHas BEJIWYMHA éanHnMaeT JIBAa 3HAYEHUS], OJTHO M3 KOTOPBIX
paBHO 2. Taxke M3BECTHO, 4To M ¢ =0.2; D ¢ =2.16. Iloctpouts TabuuIyy pacnpeneneHus

CIIy4aiiHOM BEJTUYUHBI 4

2.Ctpenky BbIaHO 4 maTpoHa, BeposTHOCTh MOpa)keHUs MUILEHU NEPBBIM BHICTPEIOM
paBHa 0.2, BropbiM - 0.5, Tpetbum - 0.7, yerBepThiM - 0.9. HailTu MaremaTuyeckoe OXuaaHue
YHUCJIa U3PACXOJ0BAHHBIX MMATPOHOB 10 NOPAKEHUS MUILICHH.

3. JIBe KJIETKH ¢ MOJONBITHBIMU MBIIIAMHU COECIMHEHBI KOPUAOPUYMKOM. B MOMEHT Hauana

OIIbITa B nepBoﬁ KIIETKE OBLIO 3 MBbIIIK, a BO BTOpOfI -2.B IMPOLCCCC OIbITa KaxKaasd MbIIIb U3
%

Lt | I

HepBOfI KIJICTKU MOXKET C BEPOATHOCTHIO HCpQGG)KaTB B COCCIHIOIO, a MBIIIb U3 BTOpOI71 KJICTKH

P | v

C BEpPOSATHOCTBIO - MepebexaTh B MepByr. Hailtn MmareMaTndyeckoe OXKHUIaHUE YUCIIa MBIIICH B
MIEPBOM KJIETKE B KOHIIE OIIBITA.

4. Nmeercs 5 kito4eid, U3 KOTOPBIX TOJIBKO OJUH NOAXOAUT K 3aMKy. Halinure uuciosele
XapaKTePUCTUKH CITy4YallHOW BENMYHMHBI, pAaBHON YMCITy MpoO MpU OTKPHIBAaHUH 3aMKa, €CIiU: a)
UCTIPOOOBAHHBIA KIIOY B IMOCIEAYIOIIMX ONMPOOOBAHUSAX HE ydYacTByeT, ©) HCIPOOOBAaHHBII
KIIFOY Y4YacTBYET B MOCIIEAYIOUINX OMPOOOBaHUSX.

5. B notepee umeercs m; BHIUTPHIIMIEH CTOMMOCTBIO Kj, M, BBIUTPHIIIEH CTOMMOCTBIO
k; u T.1., m, BeIMrphIIei croumocThio K, Bceero 6mneroB N. Kakyro croumocts 6unera cinemy-
€T YCTaHOBHUTb, YTOObI MAaTEMATUUYECKOE OKMJAHUE BBIMIPHIIIA HA OJUH OWJIET PaBHSIOCH IO-
JIOBUHE €r0 CTOMMOCTH?

6. YcrpoiictBo coctout u3 10 anmemeHTOB. BeposiTHOCTh 0TKa3a 10000 U3 HUX 33 BpeMs
OIBITA HE 3aBUCUT OT COCTOSIHMS JPYruXx 3JeMeHTOB U paBHa 0.1. HailTu maTemaTuyeckoe 0xXH-
JJaHUE YHUCJIa TaKUX ONBITOB, B KAXKJIOM U3 KOTOPBIX OTKaXET POBHO 3 3JEMEHTA, €CJI BCETO
IIPOU3BEIEHO 12 HE3aBUCUMBIX OIBITOB.



OTBeTHI U yKa3aHUs K PELICHUIO KOHTPOJIBHOM paboThl No2.

1) 3nauenus —1 u 2 ¢ BepositHocTsIMU 0,6 1 0,4 cooTBeTcTBeHHO  2) 2,32. YKa3aHUE: COCTaBbTE
Tabnuily pacnpenenenus. 3) 2 4)a) MX =3, DX =2. 6) MX =5, DX = 20. Yka3anue: a)
cocTaBbTe TaONUIy pacrpesesieHus; 0): BOCIONb3YHTECh XapaKTePUCTUKAMH I'€OMETPUIECKOTIO

12C (0.0) {0,9)

pacnpeneneHus. S) 6)

Kpurepun onieHuBaHMUsI KOHTPOJIBHON paboThl Ne2.

«OtnuyHOoy (5 6amIoB) — cTaBUTCA 32 padOTy, B KOTOPOM BEPHO BBITIOJHEHBI 6 3a1aHui
(6e3 ommOOK M HEAOYETOB) MM BHITIOJIHEHBI 5 33/1a4 U €CTh BEPHBIE MPOABIKEHHS B OAHOM U3
MHOTOX0JI0BBIX 3amad (NeNed—6), He comepKuTcs rpyObIX OMIMOOK, €CTh CCBHUIKA Ha HCIIONb-
3yeMble TeOpeMbl U CBOMCTBa. «Xopormio» (4 Oamra) — cTaBUTCA 32 paboOTy, B KOTOPOH MOJIHO-
CTbIO BBIMOJIHEHBI 4-5 3amady MpU OTCYTCTBHM TMOJHBIX CCHUIOK Ha HCHOJb3yeMble (aKThI.
«Y noBierBoputensHO» (3 Oama) — craBUTCA 3a padoOTy, eciau OO0y4aroIuicsl MPaBUIbHO BbI-
noytHWI 3 3amaHus (6e3 rpyObIX ommOOK) Wik 2 3aaHKs U €CTh BEPHBIC MTPOJIBIKCHUS B OJTHOM
u3 MHOroxoJ10BbIX 3a1a4 (NeNe4—6). «HeynosnerBoputensHoy» (2 Oanna) — ctaBUTcs 3a padory,
B KOTOpOH NMpaBMIIHHO BBIMOJIHEHO He Oosiee 2 3a1a4y win 3 3a1aHus ¢ OOJBIIUM KOJIHMYECTBOM
rpyOBIX HEZOUYETOB.

Kontponbhas pabora Ne2 mo3BosisieT olleHUBaTh YPOBEHb CPOPMUPOBAHHOCTH Tpodec-
cuoHanbHOU KomnereHuuu OIIK-1 B cienyromux KOMIIOHEHTaxX: 3HAHUE OCHOBHBIX INOHSTHM,
TEOpPEM M ypaBHEHHI TEOPHU BEPOSTHOCTEH, TOYHBIX METOAOB BBIUYUCIICHHI B TEOPHH BEPOSTHO -
CT€I>'I; YMCHUEC HAXOAUTb BCPOATHOCTHU CJIOKHBIX CO6BITI/II‘/JI C HUCIOJIL30BAHUEM CBOMCTB BCpOAT-
HOCTEH, YMEHHE HAXOIUTh W aHAJM3UPOBATh YUCIIOBBIE XapPAKTEPHCTUKU CITyYalHBIX BEIHYUH,
BJIAICHUC HABbIKAMU IIOCTPOCHUA PAOOB pacCpCACICHUSA. OL[GHKa «OTJIMYHO», BbICTaBJICHHAA B
COOTBETCTBHH C OIMCAHHBIMH BBIIIE KPUTEPUSIMH, COOTBETCTBYET BBICOKOMY YPOBHIO c(HhOpMU-
POBAHHOCTH yKa3aHHOW KOMIIETEHIIUU B paMKax ONMCAHHBIX KOMIIOHEHT, OIIEHKA «XOPOIIO)» —
MPOJIBUHYTOMY YPOBHIO, OIIEHKa «yIOBJIETBOPHTEIBHO» — 0a30BOMY YPOBHIO, OIIGHKA «HEY-
JOBJICTBOPUTCIIBHO» — COOTBCTCTBYHOIINEC KOMIIOHCHTBI KOMIICTCHIIUN Ha HGO6XO,Z[I/IMOM YPOBHE
He c(hOPMUPOBAHBI.

Kountpoasnas padora Ne3 (HenpepbiBHbBIE CiIy4aiiHbIe BeJINYNHBI)
1. Omnpenenutb, MOKeT 1 QYHKIHSF(X) ObITh GYyHKIIMEH pacmpeneseHrss HEKOTOPOU Ciydan-
HOW BEJTMYHMHBI (OTBET 0OOCHOBATH):

mx+1]-|mx—1 1-e ", x>0,
plyj=le et Flxj<]1 ¢
a) 2 5) ) X
0, XSO, O, XSO,
F(x)=,, sinx+1 o F(x)={sinx, 0<x<5n/2,
5) X+1 N 1, x>5m/2

2. Ha croponax ABu AD enuanunoro kBaapara ABCD BbIOpaHbl TOUkH Mu N COOTBETCTBEHHO.
Haiitu BepossTHOCTB TOTO, UTO IUIOIIAb Tpeyroisuuka MNC He npeBocxoaut 1/4.

3. U3 orpeska [-2;1] ciayuaiiHbiM 00pa3om B3sutk 2 yucia. HaiiTh BEpOSTHOCTH TOTO, YTO WX
cymma Oombine 1, a mpousBeeHne MEeHbIIE 1.

4. Ha aByx cMexHBIX cTopoHax (ABu AD) enMHUYHOTO KBajJparta BeIOpaHo o Touke. [Ipsmas,
IIPOBEJICHHAs] 4Yepe3 OTMEUEHHbIE TOYKH, OTCEKaeT OT KBajpaTa TpeyroibHHMK. Haiitu
(GYHKIUIO U TUIOTHOCTH PacHpe/IeIeHUs IJI0MaAd OTCEYEHHOTO TPEYTroJIbHHUKA.
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5. CnydaiiHasg BeIM4YMHA pacnpeziefieHa 0 I0Ka3aTeJbHOMY 3aKOHY C IapameTpoM 2:

Féx

n= |;" -
YHHBI ;

200,100}

Haiitn QyHKIMIO ¥ MIOTHOCTH pacmlpesieneHus CIyq9aifHON Beu-
2

6. CnyuvaifHas BelMYMHA - paclpeielieHa paBHOMEPHO Ha oTpeske [-m; m]. HaiiTu 3akoH pac-

TIpeieNieH s CITyJaiHON BeMunHEl |1~ cos§

OTBeTHI U yKa3aHUs K PELIEHUI0 KOHTPOJIbHOM paboThl Ne3.

1-1n2
1) a, B, T — HE MOXET, B — MOXET 2) - 3) 1/18
0, =0,
Filxl=120l-In2x), 0= x=1/2, | 0, r=0w v,
) Flxl=+
v |7 Y _7 Ty \ 7
4 1, =12 |=2In2x, 0= x=1/2
[, r=1 0, r=I
Flxl=1e (e —e ) 0z x=2, fixvj=12¢ e 1o ") Dex=2,
. - Y 3, v Y
5) l—¢ 2 [ 2
0, r=-1
o l ,
Fla=q1l— —arccosy, —l= a2,
0, x=1
6) -

Kputepuu onieHnBaHus KOHTPOIbHOM paboThl Ne3.

«OT1mnyHO» (5 6amoB) — cTaBUTCS 3a pabOTy, B KOTOPOW BEPHO BBINOJIHEHBI 6 3a/1aHU
(0e3 omKOOK 1 HEJOUYETOB) UM BBINMOJIHEHBI 5 3a/1a4 ¥ €CTh BEPHbIE MPOABMKEHUS B OCTaBIICH -
Csl, TIPU TOM HE COJIEPIKUTCS TPyOBIX OMIMOOK, €CTh CCBUIKM HAa HCIOJb3YEMbIE TEOPEMBI U
cBoiicTBa. «Xopouio» (4 Oamna) — craBUTCs 3a paboTy, B KOTOPOI MOJHOCTBIO BBIMOIHEHBI 4-5
3ajjady MPH OTCYTCTBMM IOJHBIX CCBUIOK Ha HCHOJIb3yeMble (DaKThl. «YI0BIETBOPUTEIHHO
(3 6amma) — craBuTCs 3a paboOTy, €ciau OOYYaIONIUIICS TPaBHILHO BBITTONHWI 3 3amaHus (0e3
rpyObIX OmIMOOK) MM 2 3aJaHusl U €CTh BEpHBIC NMPOABIKECHUS B OCTaBIIMXCS 3aaadax. «Hey-
JOBIIETBOPHUTENBHOY (2 Oaa) — craBUTCS 3a padoTy, B KOTOPOI NMPaBUIBHO BBITIOJIHEHO HE 00-
aee 2 3a1a4 Wi 3 3ajaHus C OOJIBIIMM KOJMYECTBOM TPYObIX HEIOYETOB.

KonTponbhas padora Ne3 mo3BojsieT OlleHWBaTh YpOBEHb chopMHupoBaHHOCTH Tpodec-
cuoHanpHONM KomnereHuuu OIIK-1 B cienyromyx KOMIIOHEHTaX: 3HAaHWE OCHOBHBIX IOHSTH,
TEOpPEM U ypaBHEHUI TEOPUH BEPOSTHOCTEH, TOUHBIX METO/IOB BBIUHUCICHUN B TEOPUU BEPOSITHO -
CTEH; yMEHHEe HaXOJIUTh BEPOSITHOCTH CIIOKHBIX COOBITHH C MCIOJIb30BAaHUEM CBOMCTB BEpOST-
HOCTEH; BllaJIecHUEe HABBIKAMH TOCTPOCHUs (YHKIWH, IUIOTHOCTEH pacrpenesieHus CIydaiHbIX
BenM4MH. OLEHKa «OTIMYHO», BBICTABJICHHAs B COOTBETCTBUM C ONHMCAHHBIMM BBIIIE KPUTEPH-
SIMU, COOTBETCTBYET BHICOKOMY YPOBHIO CQOPMHUPOBAHHOCTH YKA3aHHOM KOMIIETEHIIMH B paMKax
ONMCAHHBIX KOMIIOHEHT, OLICHKA «XOPOILO» — INPOABUHYTOMY YPOBHIO, OLIEHKA «YIOBJIETBOPU-
TEIbHO» — 0a30BOMY YpPOBHIO, OLI€HKAa «HEYJIOBJIETBOPUTEIBHO» — COOTBETCTBYIOLIHUE
KOMITOHEHThI KOMIETEHIIMN Ha HEOOXOIUMOM YPOBHE HE C(HOPMHUPOBAHBI.
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KonTtpoubHnas pabora Ned4 (HucioBble XapaKTepUCTHKHU CJY4YaiiHbIX BeJINYMH, Ipe-
JAeJIbHbIE TeOpeMbl)

1. Cnyuaiinas BEJIMYMHA ¢ UMeeT IJIOTHOCTD pacupeneneHus

)= a(1-x%), xe[-11]
fé( )= 0, xe[-1,1]

. Haiinute 3HaueHue nmapamerpa a, MareMaTHYECKOE OXKH-

JaHHUC U JUCIICPCHUIO BCIINYHHBI é , 4 TAKOKC MaTCMAaTHYCCKOC OKHNAaHHC cnyqaﬁHoﬁ BCIN-

YHHBI m
2. CnyuaifHas BenMuMHA ¢ PaBHOMEPHO paclpejielieHa Ha OTpe3Ke - Haiitu

MaTEMaTHUYECKOE OXKHUIAHNE U TUCIIEPCHUIO CITyYallHOM BETMYMHBI y=cos§ .

3. BeposiTHOCTH TOroO, YTO JIaMIIOYKa, U3TOTOBJICHHAS JIaHHBIM 3aBOJIOM, SIBIISETCS OpakoBaH-
HoH, paBHa 0,02. /Iy koHTposa otoOpano Haynauy 1000 nmammouek. OneHuTe BEpOSATHOCTD
TOT0, YTO YaCTOTa OpaKOBAaHHBIX JaMIIOYeK B BEIOOPKE oTianyaercs ot BepositHocTH 0,02 me-
Hee yeM Ha 0,01.

4. HecummeTpuuHasi MOHETAa BBINAJAET «OPJIOM» C BEPOSTHOCTHIO (,36. CKONMBKO HYKHO
MIPOM3BECTH OpOCaHMid, YTOOBI C BEPOATHOCTHIO He HIKE 0,9 MOXXKHO OBUIO yTBEP)KIaTh, YTO
94acTOTa BBINAJACHUS «OpJia» OTINYAeTCSd OT BEPOATHOCTH MOSIBICHUS 3TOTO COOBITHS HE 0o-
see yem Ha 0,17

5. TlnoTHOCTH pacmpeneneHus ciayyailHoi BeanuuHsl & = (X,Y):

F(x,y)=lalxtsiny), 0=x<1, 0<y=<n/2
’ 0, UHaue

Haititn 3HaueHune mnapamerpa a, 3aKOHBl PACHPENCIICHUS M YHUCIOBBIE XAPAKTEPUCTUKHU
KOMITOHEHT XU Y, ONpeAenuTh, IBISIOTCS 1 X1 ¥ 3aBUCUMBIMH, HAUTH KOA(DPHUITMEHT KOp-
pensauuu Mexay X u Y.

OTBeTHI U yKa3aHUs K PEIICHUIO0 KOHTPOJIbHOM paboThl Ne4.
a=3'4 ME=0 DE=1/5: M|E=3/8

1) 2)0  3)0976 4)63
(Zon| (241, veon,
o=(142] 107
5) L4 0.5 2[0.1]
(o V(1 . . o
.f:[_l-]=.l__I' ],-| |_.E'blt‘1_1 L vel[0,7/2]
‘_[]._1'5[[].5 2]

YuciaoBwie XAPaKTCPUCTHUKU BCIMYHH BBIYUCIAIOT-
Cs aHaJIOTH4YHO 3aJaHHIO Nel. BennauHsl 3aBUCUMBEI, TaK KaK IIJIOTHOCTH COBMECTHOI'O pacIpe-
ACJICHUA HC paBHA IMPOU3BCACHUTIO IUIOTHOCTEH KOMIIOHEHT.

Kpurepun onieHuBaHMs KOHTPOJIBHON paboTh Ne4.

«OtnryHoy (5 6amIoB) — cTaBUTCA 32 padOTy, B KOTOPOW BEPHO BBITIOJHEHBI 5 3aMaHUi
(6e3 ommMOOK M HEJJOYETOB) WM BhIMOMHEHBI 3agaHusd NeNel—4 1 XOTs1 OB HAIIOJIOBHHY BBITION -
HeHOo 3ajmaHue NoS (HampuMmep, HaWJAEHBI 3aKOHBI PACIpeleseHUs] KOMIIOHEHT W BBIUMCIICHBI
YHCJIOBbIE XapaKTEPUCTUKH), TIPH 3TOM HE COAEPIKUTCS TPyOBIX OMIMOOK, €CTh CCHUIKM Ha HC-
MOJIb3yEMbI€ TEOPEMBI U CBOMCTBA. «Xopomio» (4 6amia) — cTaBUTCS 32 pabOTy, B KOTOPOH TOJ -
HOCTBIO BbINOJIHEHBI 3a1aHusl NeNel—4 1 HET cepbe3HbIX MPOABMKEHUN B 3a1aHuu NeS, a Takxke
3a 3 BepHO pelIeHHbIe 3a1aun u3 Habopa NoeNel—4u KOHCTPYKTHBHBIC MPOABUKEHUS B PEIICHUN
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3amaun NeS. «YpoBierBopuTenbHO» (3 Gaia) — craBUTCS 3a paboTy, eciin o0ydJaromuiics mpa-
BUJIbHO BBIMOJIHWI 3 3afanust (6e3 rpyObIx omMOOK) WM 2 3a/laHusl U €CTh BEPHbIE MPOJBUXKE -
HUSI B OCTaBIIMXCS 33ja4ax (BEpHO pelieHHas 3ajada NoS MmpH 3TOM 3aCUUTHIBACTCSA Kak JIBE).
«HeynoBnerBoputenbHO» (2 6ania) — ctaBUTCA 3a paboTy, B KOTOPOU MPABUIIBHO BBITIOJIHEHO HE
Oonee 2 3agaHuil.

Kontponbhas padora Ned 1mo3BossieT olleHMBaTh ypoBeHb c(hopMHpPOBaAaHHOCTH Mpodec-
cuoHanbHOU KomnereHuuu OIIK-1 B cienyrommx KOMIIOHEHTAaX: 3HAHUE OCHOBHBIX INOHSTHM,
TEOpPEM U ypaBHEHUI TEOPHH BEPOSTHOCTEH, TOUHBIX METO/I0B BBIUHUCICHUI B TEOPUU BEPOSITHO -
CTeH; YMEHHME HAXOIWUTh M aHAJIU3UPOBATHh YHCIOBBIE XAPAKTEPUCTHKU CIyYalHBIX BEJIWYMH,
yMEHHE HaXOIUTh 3aKOHBI paclpeiesieHus] 3aBUCUMBIX CIy4yallHBIX BEJIMYMH; BJIa/ICHUE HaBbI-
KaMU TOCTPOEHUS (YHKLUH, TUIOTHOCTEH pacmpeieNeHus CIy4ailHbIX BeduuuH. OIEeHKa «OT-
JIMYHOY, BBICTABJICHHASI B COOTBETCTBUU C ONMMCAHHBIMU BbIIIE KPUTEPUSIMH, COOTBETCTBYET BbI-
COKOMY YpOBHIO C(HOPMHUPOBAaHHOCTH YyKa3aHHON KOMIIETEHLIMM B paMKax OINHMCaHHBIX
KOMIIOHEHT, OIIEHKa «XOPOIIO» — MPOJBUHYTOMY YPOBHIO, OLIEHKA «yJOBJIETBOPUTEIBHO» — Oa-
30BOMY YpPOBHIO, OLIEHKAa «HEYJOBJIETBOPUTEIBHO» — COOTBETCTBYIOIIME KOMIIOHEHTBHI KOMIIE-
TEHIIMN Ha HEOOXOIMMOM YPOBHE HE CPOPMHUPOBAHBI.

KonTposbnast padora NeS
(I'enepupoBaHue CJaAy4YalHbIX BeJIMYMH, OCHOBbI MATEMATHYECKOM CTATUCTUKH)

1. CnyuaiiHas BeIM4MHA ) paBHOMEpHO pacrpeneneHa Ha otpeske [0,2], ¢, PaBHOMEPHO
pacrpenenena Ha oTpeske [2,7]. ) u & He3aBUCUMBI. HaliiuTe 3aKoH pacnpeneneHus

BEJIINYHHBI é1 + E2

[axz, x€[0,3]
2. CayuvaiiHast BeIMYMHA & HMMEET IUIOTHOCTh PACIPEAECIICHUS 0, unaue. & UMeeT
2¢ ", x>0
0, unave. & u ¢, He3aBucuMbl. Haliure nmapamerp

IJIOTHOCTBL pacipCaCICHUA

@ ¥ 3aKOH pacrpeeNieHUs] BETMYUHbBI & o4+ &
3. CnyyaitHas BenuumHa ¢ paBHOMEpPHO pacrpeaeneHa Ha oTpeske [0, 1]. Haittm Ttakyro

¢yHkuMoo g(x), 4yroObl BenMuuMHa Yy = g(x) uMena (YHKIMIO pacupeieiieHUus: a)
0, x<0,
. VX
arcsm7, 0<x<4, 0, ) x<0,
1, x>4. 6) 1—e 2 x>0.

3X2 7(x3fa)2/2

fx)="=e
4. Crny4vaitHas BeTUYMHA UMEET TUIOTHOCTH PACTIPECTICHUS m . Metonom
MaKCHMaJIbHOTO MPABIONOA00MS HANTH OLIEHKY MapaMeTpa amnope3yibTaTaMm Tpex Habmo/e-
Huii: 1, 2, 3.
efx/b
7> x=0
uHaue.
5. CnyudaiiHasi BeTUYMHA UMEET IUIOTHOCTh PaCIpeeICHHs ’ . Meronom mo-
MEHTOB HalTH OIICHKY IapaMmeTpa brope3ysibTaTaM YeThipex Habmoaenui: 1, 2, 3, 4.

X
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OTBeTHI U yKa3aHUs K PELICHUIO KOHTPOJILHOM paboThl NoS.
; []L z o 3 )= L}. .

P

z=[2.4).

flzi=1 fizl=9=

b b

La | tes

[

-<[7.9) a=— i

1) i ][] ' 2) L;I’

(o In(l—x)
-— |

Haydsinsagy 2 49 5128

Kpurepuu onieHuBaHMsI KOHTPOJIBHON paboThl Ne5.

«Otanuno» (5 6amioB) — craBUTCA 32 pabOTy, B KOTOPOI BEPHO BBINOJIHEHBI 5 3aaHUM
(6e3 ommOOK M HEIOYETOB) WJIM BBINOJHEHbI 4 3aJa4M U €CTh BEpHBIC MPOJABMKCHHS B
ocTaBlIeHCs (HalpuMep, BBITIONHEH U3 MYHKTOB 3agaHus Ne3 WM 9acTHYHO pa3oOpaHbl HETPH -
BUAJIbHBIE MHTEpBaNbl B 3agaHuAxX NeNel-2), mpu 3ToM He colep>KUTCA rpyObIX OIIMOOK, €CTh
CCBUJIKM Ha MCIIOJIb3yeMbI€ TEOPEMBI U CBOMCTBA. «Xopoioy» (4 6anna) — cTaBUTCs 3a paboTy, B
KOTOPOI! MOJIHOCTBIO BBINOJIHEHBI 4 3aJaHUANIN BBIIOJIHEHBI 3 3a/1aHUsI U €CTh KOHCTPYKTHBHBIC
MPOJBMKEHUS B OJJHON M3 OCTABILUXCS. «Y AOBIETBOPUTENBbHO» (3 Oaruia) — ctaBUTCS 3a padoTy,
eciy 00yJaroIuiicsl IpaBUIIbHO BBIMOIHUI 2—3 3anaHus (0e3 rpyOsix ommobok). «Heynoierso-
putenbHO» (2 Gana) — ctaBUTCS 3a padoTy, B KOTOPOW MpaBUIIbLHO BBHINOJIHEHO He Oonee 1 3ana-
HUS UK 23 3a/1aHust ¢ OOJBIINMM KOJIMYECTBOM IPyObIX HEIOUETOB.

Kontponbhas padora Ne5 1mo3BossieT olieHUBaTh ypoBEHb C(hOpMHpPOBAHHOCTH Ipodec-
cuoHanbHOU KomnereHuuu OIIK-1 B cienyrommx KOMIIOHEHTAax: 3HAHUE OCHOBHBIX INOHSTHM,
TEOPEM M YPABHEHHUI TEOPUM BEPOATHOCTEN M MATEMATUYECKON CTaTHUCTUKH, TOYHBIX METOJIOB
BBIUHCIICHUM B TEOPUU BEPOSITHOCTEM, METOJA IMOCTPOEHHUS OLEHOK M IPOBEPKHU THIIOTE3 B
MaTeMaTHYeCKOH CTaTUCTHUKE, YMCHHEC HAXOJUTH 3aKOHBI PACIPCACIICHUA 3aBHCHUMBIX cnyqaﬁ-
HBIX BEJIMYMH; BJIQJICHUE HaBBIKAMH ITOCTPOEHUsI (PYHKIUI, IUIOTHOCTEN pacupeaeeHus Cirydaii-
HBIX BCJIIMYWH, F'CHCPHUPOBAHUIA cnyqaﬁHHx BCJIMYHH C 3aJaHHBIM 3aKOHOM pPacCHpeCaAciICHUA, 10~
CTPOEHMsI OLIEHOK HEU3BECTHBIX NApaMETPOB PACIIPENEICHHs C MCIOIb30BAHUEM METO/A MaK-
CHUMAJIBHOI'O HpaB)lOHOI[O6I/I$I, MCTOJa HAMMCHBIINX KBaApaToOB, METO/Ja MOMCHTOB. OHGHKa «OT-
JIMYHOY, BBICTABJICHHAsl B COOTBETCTBUU C ONMCAHHBIMM BBIIIE KPUTEPUSIMH, COOTBETCTBYET BbI-
COKOMY YpOBHIO C(HOPMHPOBAHHOCTH YKa3aHHOM KOMIIETEHIIMM B paMKaxX OIMUCAHHBIX
KOMITOHEHT, OIIEHKa «XOpPOIIO» — MPOJBUHYTOMY YPOBHIO, OILICHKA «YJOBJIETBOPUTEIHHO» — Oa-
30BOMY YPOBHIO, OL€HKA «HCYAOBJICTBOPUTCIIbHO» — COOTBCTCTBYIOIIMC KOMIIOHCHTBI KOMIIC-
TEHIIMU Ha HE0OXOAMMOM YpOBHE HE C(POPMUPOBAHBI.

TecToBBIE BONPOCHI
(m7st oueHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIUU Ha 0A30BOM YPOBHE)

1. ITyctb BeposiTHOCTH coObITUsI A paBHa 0,7. MI3BecTHO, 4TO eciau cOObITHE A MPOUCXOAUT, TO
POUCXOAUT U coObiTHE B. UTO MOXKHO 3aBEIOMO CKa3aTh PO BEPOSITHOCTH cOObITUS B?
(a) P(B)<0,7 (6) P(B)>0,7(8) P(B)=0,7(r) HHUEro Henb3s CKa3aTh.

2. MoxeTr 11 MaTeMaTU4YeCKOE OXKUAAHUE CIy4yailHON BEJIWYMHBI IPUHUMATh TaKUE€ 3HAYCHUS?
(Ykaxkure Bce J0IyCTUMBbIE 3HAUEHUSL.)

(a) 7 (6) 0 (8) -4 () % (1) %
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3. I/I3 Hepe‘II/ICHeHHBIX CBOﬁCTB MATEMATHUYCCKOTO OXUIAHUA HO}I'-IepKHI/ITe TE, KOTOpBIe BepHBI
JJIL BCEX CJIy‘-IB.ﬁHLIX BequuuH X 1 Y (C‘-II/ITaTL, YTO MaT. OXKXKHUIAHHUEC BCEX HpI/IBe,Z[éHHBIX B
BOIIPOCE CITyYaHBIX BEJIMYUH CYIIECTBYET):

(2) M(X+Y) = MX + MY (6) M(XY)=MX'MY (8) M(X-Y) = MX-MY (r) M(-X) = MX.

4. Moxet 1 aucnepcus Ciry4aiiHON BEITUYMHBI IPUHUMATh Takue 3HaueHus? (YKaxure Bce J10-
IIyCTUMbIE 3HAUYEHUS. )

(a) 7 (6) 0 (8) -4 () % (1) %

5. U3 mepednciieHHbIX CBOMCTB TUCTIEPCUM MOAYEPKHUTE T, KOTOPbIE BEPHBI JJIsl BCEX Clyvaii-
HBIX BeJIMUMH X U Y (CUUTaTh, YTO JUCIIEPCUU BCEX NMPUBEAEHHBIX B BOIPOCE CIyYailHBIX BEJIU-
YHH CyIIECTBYIOT):

(a) D(X+Y)=DX+DY (6) D(XY)=DX-DY (B)D(X-Y)=DX-DY (r) D(-X)=DX.

6. Moxer nu Ko3pGUIUEHT KOppENIIUid IByX CIydyalHBIX BEJTUYMH NMPUHUMATh TaKUE 3Haye-
HuA? (YKaxkuTe Bce NOIYyCTUMBIE 3HAUYEHUS.)

() 7 (6)0 (B) 4 (r) 72 (m) =72

7. ®yukums F(x) mpuaumaet 3nauenue 0 npu x<0, 3HadeHus sinxmnpu xot 0 10 w, 3HaueHue 1
npu x>71. Ota GyHKIMA He sSBisercs QyHKIMeH pacnpeaesaeHus clydyailHON BEeIMYUHBI, TaK Kak
JUIsl He€ He BBINOJIHAIOTCS HEKOTOphle HEOOXOIMMBbIE CBOMCTBA. YKaKUTE, KaKue U3 MPHUBEIEH-
HBIX IPUYUH JUIS 9TON (QYHKIUN BEpHBI:

(a) OdyHKIUS pacnpeesieHus T0JKHA yIoBIeTBOpITh HepaBeHCTBY 0 <F(x) < 1, a npuBenéuHas
(bYHKIIHS TOMY HEpaBEHCTBY HE yJIOBJICTBOPSIET.

(0) ®yHkIMs pacnpeaeneHus 10JKHA ObITh HECTPOrO BO3pacTarouleil, a mpuBen€HHAs QYHKIHS
yObIBaeT Ha HEKOTOPOM MPOMEXKYTKE.

(B) @yHKIMS pacipeieleHHsl BCera HelpephIBHA, a pUBeAEHHAs (QYHKIUS UMEET pa3phiB.

(r) IIpu x — +oo (hyHKIMA pacripesieieHus] T10JKHA CTPEMUThCA K 1, a mpuBeA¢HHas GYHKLUS He
cTpeMuTcs K | mpu x — +oo.

() Ipu x — —oo pyHKIMS pacnipesieieHus J0JDKHa cTpeMuThes K 0, a mpuBeAéHHAs PYHKIUS HEe
ctpemurcs K 0 mpu X — —oo.

Bepnbie 0TBETHI Ha TECTOBOE 3aJaHUE:
10 2a0Brn  3aB  4abr Sr  60rm  70r

Kputepuu oneHnBaHus 3aJaHui:

3amanue Nel: 3 Gasuta 3a BepHBIN OTBET, 0 OasIOB 32 HEBEPHBIN;

3amanus Ne2—3 u NeNe5—6: 1 Gasut 3a Kak/blil BEpHBINA OTBET, —1 Oait 3a Kax/Iblii HEBEPHO yKa-
3aHHBIN 0TBeT, 0 6AJUIOB 32 MPOMYIIEHHBIH BEPHBIN OTBET, OAJIJIbI 10 OTJEIBHBIM MIyHKTaM B Te-
CTOBOM 33/IaHUU CYMMHUPYIOTCSI, €CIIM UTOTOBBIM Oasl 3a TeCTOBOE 3aJlaHHe OTPULIATENICH, TO 3a
3TO 3ajaHue BbicTaBisiercs 0 6amuios;

3aganue Ned: 2 Gaina 3a BepHbIM 0TBeT, —1 Oayut 3a KaXk/ablil HEBepHO yKa3aHHBIN oTBeT, ) Oai-
JIOB 3a MPOIYIICHHbIN BEpPHBIH OTBET, OAJUIBI MO OTHAECNBbHBIM IyHKTaM B TECTOBOM 3aJaHUU
CYMMHPYIOTCS, €CJIM WUTOTOBBIM Oaijl 3a TeCTOBOE 3aJjaHHE OTPHUIIATENICH, TO 3a 3TO 3aJaHHe
BbIcTaBysiercs 0 6ayuioB.

HToro MmakcuMaabHOE CyMMapHOe KOoJIu4ecTBo O6amios: 20.

Kpurepuu onieHuBaHMs TECTOBOM pabOTHI.

Bapuant Nel (3auTeHO/HE 3a4TEHO): OIIEHKA «3aYTEHO)» BBICTABIISICTCS, €CJIM TECTUPYEMBIM Ha-
Opan He MeHee 8 6a/IOB, B IPOTHBHOM CIIy4ae OIEHKA «HE 3aUTCHOY.
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Bapuant Ne2 (6amipHast OlleHKa): OIleHKa «OTIANYHOY» (5 6amioB) — Tectupyembiit Habpan 17-20
0aJIIoB, OIIEHKa «XopoIioy» (4 6anmna) — TectupyeMblii Habpan 13—16 GamioB, oreHKa «yIOBIE-
TBOpUTENbHO» (3 Oayna) — TecTUpyeMblii HaOpan 8—12 6asioB, OLEHKA «HEYIOBIECTBOPUTENb-
HO» (2 Oamna) — Tectupyemblii Habpan 0—7 6amioB.

1.2 Cnucok BONpPOCOB U151 IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALIUH

CnHcoK BONPOCOB K 3a4eTy
(3a4eT BBICTABIIACTCS MO PE3YJIbTaTaM BBIMIOJHEHUS MMCHbMEHHON 3a9€THON PabOTHI
1 KPaTKOro coOece0BaHMsI CO CTYJACHTOM TOCTIE €0 MPOBEPKH):

CoOBITHS M UX BEpOATHOCTH. BhIuncienue BeposiTHOCTEH.

e Kraccuueckoe omnpeseneHue BeposTHOCTer. icxoibl, 01aronpusiTHbIE HCXO/BI.

e KomOuHaTOpHBIE CXeMbl BbIOOpA: pa3MelIeHUs, COUEeTaHusl, IEPECTAaHOBKH C IO-
BTOPEHUSAMU U 0€3 TTOBTOPCHUH.

e (BoiicTBa COOBITHI U BEPOSITHOCTEU COOBITHA.

e  @opmyna nonHou BeposTHOCTH. Dopmyia baiieca.

e ['eomerpuueckue BEpOSTHOCTH (Ha MPsAMOIi, Ha MIIOCKOCTH, B MpocTpaHcTBe). Ha-
XO0XJICHUE BEPOSTHOCTEH COOBITHIA.

JuckpeTHble cily4ailHble BEIMUMHBI, X YUCIIOBBIE XapaKTEPUCTUKH.

e 3aKOH pacHpeleleHNs Cly4yailHOW BEJIMYNHBL.

e CranjapTHbIe paclpeieieHUs: HHIUKATOP COOBITHS, T€OMETPUIECKOe, OMHOMM-
aJIbHOE, ITyaCCOHOBCKOE, TUIIEPTE€OMETPUUECKOE PACTIPECIICHHE.

e UcnoBble XapaKTEpUCTHKHU CIIy4aliHON BEJIMYMHBI: MAaTEMAaTUYECKOE OXHJIAaHUE,
JUCTIepCusi, CPEeTHEKBAPATUYECKOE OTKIOHEHHE.

e YucnoBble XapaKTEPUCTUKUA CTAHJAPTHBIX PACTIPEACICHUI.

e [lyaccoHoBcKkoe NpUOIMKEHUE BEITMUUHBI, paclpeie]IeHHOW 0 OMHOMUATBHOMY
3aKOHY.

e @dopMyIa MOTHOTO MATEMATHUYECKOTO OKUJAHUS.

e HaxoxnaeHue BepOSITHOCTEN M BBIUMCIIEHUE HEM3BECTHBIX MAPAaMETPOB C UCIIOJIb-
30BaHMEM MHTErpalibHON Teopembl MyaBpa-Jlamnaca.

IIpuMepHBI BAPHUAHT 32a4eTHOM PadoThI

1. U3 komoabl B 52 kapThl cilydyailHbIM 00pa3oM BbIOMpaeTcst 4 kapThl. Haiiaure BEeposSTHOCTD
TOTO, YTO CPEJIN HUX HE MEHee 2 Ty30B.

2. W3 5 ctpenkoB 2 momajaroT B 1€k ¢ BeposITHOCTHIO 0,6 u 3 — ¢ BepostHOCThIO 0,4. a) UTo
BEpOsATHEE: TOMAJIET B 1I€Tb HayJauy BbIOpaHHBIN cTpenok win HeT? 0) Haynauy BeIOpaHHbIN
CTpEJIOK Monan B 1eiab. YTo BeposiTHEE: MIPUHAUIEKUT OH K MEPBBIM JIBYM WIH K TPEM IIO-
cleaHuM?

3. Kunoreatrp Bmemaer 730 3pureneil. Haiinure BeposATHOCTh TOro, 4TO XOTS Obl 3 3puTelns
POJIMIIUCH CETOMHS.

4. Jlanbl Bce BO3MOXKHBIE 3HAUEHUA JHUCKPETHOW CIIy4ailHOW  BEIMYMHBIX:
x; =-1, X, =0, x3 = 1, a Takxe uzBectiol MX = 0,1, DX = 0,89. Iloctpoiite Tabnuity pac-
MpEAEIEHUs BEIUYUHbBL X.

5. JIBoe UrpokoB OpoOCaroT MO OJHON UTPaJbHON KOCTH, MOKa Ha KOCTH BTOPOTO WIpOKa HE
BBITIAJIET 3HAYCHHE, OOJIbIlIee 3HAYCHHSI Ha KOCTH MepBOro urpoka. CiydaiiHas BenuunHa X —
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o0I1ee KOJIMYECTBO OpOCaHU KOCTH TIEPBOTro Mrpoka. Haiinute MaremaTHdeckoe OXHIaHue
U TUCTIEPCHIO CITyYalHON BETMYHHBI X

6. Ciy4aiiHble BEJINYUHBI S v '/ He3aBUCHMBI, U3BECTHBI X JUCTIEPCUM: Déf =3,D" = 5. Haii-
aute cov(3&+ 76,3 &2 7+1).

OTBeTHI ¥ YKa3aHUs K PELICHHUIO IPEUI0KEHHOTO BapHaHTa 3a4eTHON paboThI.

&

1) s 2) Yka3zaHue: BOCIOJB30BATHCA (OPMYIJION TMOTHON BEPOATHOCTH WU

dopmyoit baiteca. a) 6onee BeposTHO, yTO He nonajer; 6) OJMHAKOBO BEPOSATHO. 3) | =3¢
1

4) 3nauenus x; = -1, X, = 0, x3 = 1 ¢ BeposTHOCTAMHU p1 = 0.4, p, = 0.1, p3 =0.5 5) MY =214

Kpurepuu onieHuBaHMs 3a4€THOM pabOTHI.

B nmpaktuyeckyio 4acTh 3a4eTHOM pabOThI BKIOYaeTcs 6 3a/laHui, aHAJIOTMYHBIX 3aj]a-
yaM KOHTpOJbHBIX paboT Nel m Ne2, n mo3BoJsieT oleHuBaTh chOpMUPOBAHHOCTH Mpodeccro-
HanbHOM KommnereHnuu OIIK-1 B paMkax COOTBETCTBYHOIIMX KOMIIOHEHT. O BBICOKOM YpPOBHE
c(OPMHUPOBAHHOCTH OTMEUEHHOW KOMIIETEHIIMM MOXXHO CJieflaTh BBIBOJ B TOM Ciydae, €Cld B
paboTe BEpHO BBITIONHEHBI 6 3amanuii (0e3 omMOOK M HEJO0YETOB) WJIM BBITIOJHEHBI 5 3a7a4 U
€CTh BEPHbIC MPOABIKEHHUS B OCTABIICHCS, MPH 3TOM HE COJEPKUTCA IpyOBIX OMIMOOK, €CTh
CCBUIKM Ha UCMOJIb3yeMble TEOPEMBI U CBOMCTBA. BBIBOI 0 MPOABUHYTOM YpOBHE C(HOPMHUPOBAH-
HOCTH KOMITETCHIIMH JIeJaeTCsl Ha OCHOBE PabOThI, B KOTOPOI MOJIHOCTBIO BBIMOIHEHHBI 4-5 3a/1a4
IIpU OTCYTCTBUU TOJHBIX CCHUIOK Ha HcCIMoib3yeMble ¢akThl. Ecniu oOydarommuiics mpaBUIBHO
BbIMosIHUN 3 3ajanus (0e3 rpyObIx OmMOOK) MM 2 3aJaHHs U €CTh BEpHBbIC MPOJBUKECHUS B
OCTaBILIUXCS 33/1a4aXx, TO JEJIAaeTCsl BHIBOJ 0 0a30BOM YpOBHE C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.
B onucaHHBIX BbIIIE Caydasx 00y4aromeMycsl BBICTaBIISETCS OL[EHKA «3aU4TEHO.

Ecnu B pabotenpaBwibHO BBIMOTHEHO HE Oojiee 2 3amad uiau 3 3aJaHusi ¢ OOJBITUM
KOJIMYECTBOM TPYOBbIX HEIOUETOB, TO JIETAE€TCS BBIBOJ O HEAOCTATOYHOM YPOBHE CPOPMUPOBAH-
HOCTH OTMEUEHHOW KOMIICTCHIIMH U BBICTABIIICTCS OIICHKA «HE 3a4TCHOY.

Cnucok BONPOCOB K IK3aMEHY:

Onpenenenus BepossTHOCTH. COOBITHS, ONIEpallK HAJ HUMH.

AKCHOMaTHYECKHUH MTOAXO0/I K ONPEEIICHUIO BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN
dopmylia BKIIOUCHUH-UCKITIOUEHUN. 3a/lada 0 TOYTaJIbOHE.

YcnosHas BeposaTHOCTE. Dopmyiia osHON BeposTHocTH. PopMyia balieca.

HezaBucumocts coObiTuii. HezaBucumocTs oTpuiianusi cCoObITUI

AN e

Crny4vaifHple BeMUYUHBL. [IpuMepbl TUCKPETHBIX CIIyYalWHBIX BEIMYWH: UHIUKATOP COOBITHS,

reOMETpUYECKOe, OMHOMHAIIBHOE, THIIEPreOMETPUUECKOE U ITyaCCOHOBCKOE pacCIpeieIICHHE.

7. MatemaTH4ecKoe OXKUIAHUE JAUCKPETHOW CIydallHOW BEJIWYHMHBI, €r0 CBONCTBA. AJMTHUB-
HOCTb MaTEMaTUYECKOTO 0KHJIaHUS.

8. Maremartnueckoe OXKuJaHUE UHJIMKAaTOpa. MaTeMaTnyeckoe 0KUJAaHNe BEIUYUHBI C T€OMET-

pUYECKUM, OMHOMHUAIBHBIM, TUIIEPTEOMETPUIECKIM, ITyaCCOHOBCKMM 3aKOHOM pacIpeserne-

HU.
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10.

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.
27.

28.
29.

30.
31.

32.

He3zaBucumocTb citydaifHbIX BelW4YHH. Teopema 00 SKBUBAJCHTHOCTH ONpE/EICHUN He3aBU-
cumocTu. He3aBucHUMOCTh (DyHKIMI OT HE3aBUCUMBIX CITyYaiHbIX BEJIUYHH.

Hucnepcus cimydaitHoit BennuuHbl. CpellHeKBaipaTUUHOE OTKJIOHeHue. CpoiicTBa. Jucmep-
cusl MHAMKaTopa. Jlucrnepcus BENMUYUHBI ¢ TEOMETPUYECKUM, IIyaCCOHOBCKMM 3aKOHOM pac-
npeneneHus. Jucnepcrs cyMMBbl ciydailHbIX BeTUYMH. J/lucnepcusi BETUYUHBI ¢ OMHOMUAb-
HBIM 3aKOHOM PaCIIpEIEICHHUs.

MareMatnueckoe OXUIaHUE IIPOU3BEIACHUS CIy4alHbIX BenudyuH. KoBapuanus cily4aiiHbIX
BennunH. CBOMCTBa KOBapualuy.

Koadduuuent koppensun ciaydyaiHbix BenyuH. CBoicTBa K03 (HUIIEHTa KOPPESILIUY.
MOMEHTHI Cily4aiiHOW BEJIMYUHBI, UX CBOMCTBA.

HepaBenctsa YeOblieBa. 3akoH 0obiux yrcen. CXOJUMOCTb M0 BEPOSATHOCTH.
ITyaccoHoBckoe mpuOIMKEHNE BETMUYMHBI, pacIpeAeIeHHOM 10 OMHOMHUAILHOMY 3aKOHY.
VYcnoBHBIE pacnpeleneHus. Y CIOBHOE MaTreMaTHdeckoe oOxkuaanue. PopMyna IOJHOIO
MaTEMAaTHYECKOTO OXKUIAHNUS.

OyHKIUA pacupereNeHns CIy4aliHOM BEJIMYUHBI, €€ CBOMCTBA. HenpepsiBHBIE CilydaliHbIE
BEJIMYMHBI.

[InoTHOCTH pacmpeseneHus Ciy4aiiHON BEJIWYMHBI, €€ CBONCTBA. [IpuMepsl HempepbIBHBIX
CIIy4aHbIX BEJWYMH (PaBHOMEpPHOE, IIOKA3aTEJbHOE, HOPMAJIBHOE PpacCIpeleICHHUs).
HopmansHoe pacnipenenenue. Ero cBoiicTBa, XapaKTepUCTHKH.

HaxoxxaeHue 4acTHBIX IUIOTHOCTEN MO 00IIel TIIOTHOCTH.

HesaBrcuMoCTh HENpEpBIBHBIX CIIyYalHBIX BEJIWYUH. PacrpenenieHuss MakCHMyMa W MH-
HUMYyMa 13 N HE3aBHCHMBIX CIIy4YaiHbIX BEIINYHH.

JlokanbHBIN CMBICI TUIOTHOCTH.

Mopens pagMoaKTUBHOTO pacaaa aToMa.

MatemaTHueckoe 0OKUJaHUE HENPEPBIBHBIX CIy4yailHbIX BenuuuH. [IpuMepsl. Boerancnurens-
Hast (QYHKIMS MaTeMaTHYECKOTo OXKUIAHUS JJISl HENPEPBIBHBIX pacrpeneneHuii. CBoicTBa
MaTEMAaTHYECKOTO OXKHUIAHNUS.

Hucnepcus cinydaiiHoi BennuuHbl. Ee cBolictBa. [Ipumepsl.

Hucnepcus cymmsel. Koapuanus u ko3 dunuent koppenaunu. CBoiicTBa KOBapHallMOHHON
MaTpHULBL.

Pacnpenenenue cyMMbl 1ByX HE3aBUCHMBIX CIIy4ailHbIX BeIU4uH. Dopmyiia CBEpTKH.
LenTpanbHas npenensHas Teopema. aterpansHas teopema Myaspa-Jlannaca. HepaBeHcTBO
beppu-Occeena.

I'enepupoBaHue CilyyaliHbIX BEJIUYMH.

Knaccuueckass mMojenp mMareMaTHMYeCKOW CTAaTUCTUKHU. BBIOOpKH, OIEHKH, UX XapakTepH-
cTuKU. OLIEHKH MaTeMaTH4eCKOro 0>KMIaHUS U TUCIIEPCHN.

Bri6opounoe (amnupudeckoe) pactpenenenue. ['ncrorpamma.

MeTtoabl MOCTPOEHUSI OLEHOK: METOJ MOMEHTOB, METOJl MaKCHUMaJbHOI'O MpaBAONOL00Ms.
CpaBHEHHE OLICHOK.

HHTepBanbHbIE OLICHKN U JIOBEPUTENIbHBIE MHTEPBAIBIL. [locTpOoeHNE MHTEPBAIBHON OLICHKU

JIJIsI HEU3BECTHOM BCPOATHOCTHU B CXEMC BepHYJ]J'II/I.
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33

34.

10.

11
12

13.
14.
15.
16.
17.

18.

19.

20

. 'mnotesspl, ux nposepka. Kpurepuii [lupcona. y2 — pacnpenenenue, pacupenenenue Croro-
JICHTA.

Br16opounbIii KO3PPUITUEHT KOPPETAIIUH.

TeMbl NMPaAKTUICCKUX 3aJjaHui K IK3aMCEHY

CoOBITHS ¥ UX BEPOATHOCTH. BBIuncienne BeposiTHOCTEH.
Knaccudeckoe onpenenenue BeposiTHOCTeH. Mcxoibl, 61aronpusiTHbIe UCXO/BI.
KomOunaTopHble cxeMbl BBIOOpa: pa3MeleHUs, COUETaHHs, TIEPECTAHOBKH C MOBTOPEHUSMHU
1 0€3 TOBTOPCHUI.
CBoiicTBa COOBITHI U BEPOSTHOCTEN COOBITHA.
®opmyna noaHoM BepossTHocTH. DopMmyina baiteca.
['eoMeTpudeckre BEpOSTHOCTH (Ha TPSIMOM, HAa TUIOCKOCTH, B MPOCTpaHCTBe). Haxoxkaenne

BEPOSITHOCTEH COOBITHIA.

JIMCKpeTHBIE CiTy4YaiiHble BEJIUYUHBI, UX YHCIIOBBIE XapAKTEPUCTUKHU.
3aKoH pacnpeesieHHs] CIIy4ailHOM BEJIMYMHBI.
CrangapTHble pacHpeleNieHUus: HHIUKATOp COOBITUS, T€OMETpUYecKoe, OWHOMMAILHOE,
IIyaCCOHOBCKOE, TUIIEPTE€OMETPUUECKOE PACTIPEIEIICHHE.
YucnoBble XapaKTEPUCTUKH CITYyYailHOW BEJIMYMHBI: MAaTEMATHYECKOE OKUJIAaHKE, JUCTIEPCHS,
CPEIHEKBAIPaTUUYECKOE OTKIIOHEHUE.
YHucnoBble XapaKTEPUCTHKHA CTAHAAPTHBIX PACIIPEICTICHUM.
[TyaccoHoBCcKOE TPUOIMKEHUE BETUYHHBI, PACTIPEICICHHON M0 ONHOMHAIIBHOMY 3aKOHY.
. ®opMya noJIHOTO MaTEMATHYECKOTO OKHUIAHUS.
. HaxoxeHre BEpOSATHOCTEW W BBIYMCICHHE HEU3BECTHBIX MAPAMETPOB C HCIOJIB30BAHUEM

MHTETpalibHOM TeopeMbl MyaBpa-Jlamnnaca.

HenpepriBHbIe cilydaliHble BEIMYUHBI, X YHCIIOBBIE XapaKTEPUCTUKH.
HenpepriBHbIC ciydaiiHpie BenWYuHBL. [IprMepbl HEMPEPHIBHBIX CIyYalHbBIX BEIWYHUH (paB-
HOMEpHOE, IOKa3aTeJIbHOE, HOPMAJILHOE PacIpe/IesICHuUs).
@yHKIUSA pacipeneNeHus U ITIOTHOCTh PaCIpeIeIeHUs CIy4YaliHON BEJIUYHMHBI, UX CBOMCTBA.
BoccranoBnenue GpyHKIMU pacnpeeseHus 10 MIIOTHOCTH paclpeeIeHusl.
[MocTpoenne HyHKIMU pacnpeeNeH s ¢ TOMOIIBI0 TeOMETPUYECKUX BEPOSITHOCTEH.
[Toctpoenne GyHKIUN U TUIOTHOCTU paclpeiesieHus clydyaiHoi BenuuuHbl g(&) Mo u3BecT-
HOM (DYHKIIMHU WIH TUIOTHOCTHU paclpeaeneH s ClydaifHOM BETUYHHBI .
HaxoxaeHne 4uCIoBBIX XapaKTEpUCTUK CIIy4allHON BEJIMYMHBI: MaTEMaTHYECKOIo OXKuia-
HUS, ACIIEPCUU, CPEIHEKBAJPATUYECKOIO OTKJIOHEHHS, MOMEHTOB Pa3IUYHBIX IMOPSIIKOB.
HaxoxaeHne 4ucioBbIX XapaKTepPUCTUK (YHKIIUU OT CIyYaifHON BETUYNHBI.
Haxoxnenne GyHKINU ¥ ITIOTHOCTH PACTIPENIEIEHUs] CYMMBI CITyYaifHBIX BEIWYHH.
. IByMepHbI€ Cily4aiiHbIE BEJINYUHBI:

e BpiunciieHue BepoATHOCTEM.
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e HaxoxaeHue 4acTHBIX IUIOTHOCTEH KOMITIOHEHT CJ'Iy‘IEIfIHOfI BCIINMYHMHBI 110 INNIOTHOCTHU

COBMCCTHOI'O pacCIpeaciiCHUs.

o BrrunciaeHne 4uCIOBBIX XapaKTCPUCTUK KOMITOHCHT.

e [IpoBepka KOMIIOHEHT IBYMEPHOH CIIy4allHOM BEJIMYMHBI HA 3aBUCUMOCTb.

e Brruncnenue koBapranuu 1 KO3QPHUIHEHTa KOPPEISALUN KOMIOHEHT.

21. I'enepupoBaHue CIly4aliHOM BEITUYMHBI C 33JaHHBIM 3aKOHOM pacCIpeeIeHNs U3 ClIydailHOM

BCIIMYMHBI C U3BECCTHBIM 3aKOHOM pPAaCIIpCaACIICHUS.

OCHOBBI MaTEMaTHUECKON CTaTHCTHKHU

22. IlocTpoeHue OLIEHOK HEM3BECTHBIX MapaMeTPOB PACIPENICICHHUS C UCIOIb30BAHUEM METO/Ia

MAaKCHUMaJIbHOI'O HpaBIIOHOZIO6I/ISI n METOJa MOMCHTOB.

23. IlpoBepka runores ¢ Ucnoib3oBanueM kputepus [lupcona.

24. Boruucienue BHIOOPOYHOro KOG GUIMEHTa KOPPEIALUH, TPOBEPKa €ro 3HAUNMOCTH.

Kputepun
1.

IIpumep 3K3aMeHAIMOHHOTO OUJIeTa
(2 TeopeTHueCcKUX BOIMpOCca U 2 3a]1a4H)
JIoKaJIbHBIN CMBICIT TNTIOTHOCTH PACTIpEICNICHHS CITyJaiiHOW BETMYUHBEI.

CraTucThyeckre OIIeHKH MaTeMaTH4YeCKOro OXKUIaHUs U qucnepeuu. Mx cBoiicTa.
Crnydaiinast BenmmanHa X paBHOMEPHO pacrpesiesieHa Ha otpeske [a,b]. Halitu BeposT-
HOCTh: P(|X-MX|>0x)

Hoxku 1upkysisi, Kaxaas U3 KOTOPbIX MUMEET JUIMHY |, pa3IBUHYTHl Ha CIy4yailHbIN
yroj ¢, paBHOMEPHO pacripeiesieHHbli Ha oTpeske [0,m]. Halitu maremarmueckoe

OKHNJaHUC PACCTOSIHNA MCKAY KOHIIAMU HOXKCK.

OLICHUBAHMS3aJaHUI YK3aMEHAIIMOHHOTO OMieTa
CdhopmynupoBaTh TeOpeMy O JIOKadbHOM cMbicie miotHoctd (0,2 Oaina), moka3aTh

e€ (0,4 6aya), yMeTh 1aTh TPaMOTHYIO HHTEPIIPETAIMIO U UCTIOIB30BATh JJIsT OI[CHKU
BEPOATHOCTEH (Harpumep, Ui MPUOTU3UTENILHOTO CpaBHEHHUS BEPOSITHOCTEH Moma-
JaHUS CIIy9allHOW BEJMYMHBI B YKa3aHHbIE WHTEPBAIBl MPH HM3BECTHOW IUIOTHOCTH
pacnpenenenusi) (0,4 6amia). 3a1aHne 3aCYUTHIBACTCS MOJHOCTHIO, €CITU BBIITOJIHEHO
Ha 0,8-1,0 6amnoB; 3acUMTHIBAETCS HAMOJIOBUHY, €cilu BbimoiaHeHo Ha 0,5-0,7 Gan-
JIOB.

CdopmymupoBats ompenenenus cocrostenbHocTu (0,1 0amma) U HECMEIIEHHOCTH
(0,1 Ganyma) CTAaTHCTUYECKOW OICHKH, YMETh NPOUHTEPIPETHUPOBATH ONPEACICHUS
(0,1 6amma), 060CHOBATh COCTOSITEIIBHOCTh OICHKH MAaTEMaTHYECKOTO OKUIAHHS KaK
BbIOOpOYHOTO cpenHero (0,1 Ganna) u Qucmepcuy Kak pa3sHOCTH CPETHEro MO KBaj-
param u kBagpara cpeadero (0,1 Gamna), qOoKa3aTh HECMEIICHHOCTh TaKOW OLIEHKH
Matemaruueckoro oxkumanus (0,1 6amma), mokasaTb CMEIIEHHOCTh TaKOMl OILEHKU
mucnepcuu (0,2 6amna), mpenoxkuTh crnocod wucnparienus ouenku (0,1 Oamna),
000CHOBATH COCTOSITEIHHOCTh M HECMEIIIEHHOCTh McIpaBieHHoM orieHku (0,1 6anmna).
3aJaHue 3aCUMTHIBASTCS MOJHOCTBIO, eclik BeImoiHeHo Ha 0,8—1,0 0ajioB; 3aCUMTHI-

BaeTCs HAIOJIOBHHY, €U BhINOIHEHO Ha 0,5—0,7 Gayos.
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3. Jlate ommcanue (3amucarh IUIOTHOCTh W/WIW (PYHKIMIO paclpeiesieHus) paBHOMEp-
HOTrO 3aKoHa pacnupenenenus (0,1 6amt), BRIBECTH WX BOCIIOIH30BATHCS M3BECTHBHIM
3HaueHHeM maTematudeckoro oxumanus (0,1 6amr) u nucnepcun (0,1 6amr) crmydaii-
HOM BENTMYMHBI C TAaKHM 3aKOHOM paclpeaeNieHus, 3anicarh U mpeodpa3oBarh Hepa-
BeHCTBO U3 3a1auu (0,1 Gain), mpeuiokuTh KOHKPETHBIN BapuaHT JaJbHEHIIEero Ha-
xoxneHus BeposaTHocTH (0,1 Gamt) U BOCHOJIB30BATHCS MM JJIsi HAXOXKJIECHUS KOH-
KpeTHoro 3HaueHus BepostHoctu (0,4 Oamra), yOeauThcsi B HE3aBUCUMOCTH
pesynbTaTa oT mapametpoB 3agauu (0,1 6anna). 3amanre 3aCYUTHIBACTCS MTOJHOCTHIO,
ecnu BeimoHeHO Ha 0,9—1,0 GaioB; 3acUMTHIBACTCA HAMOJIOBUHY, €CIIA BHITIOJTHEHO
Ha 0,6-0,8 0ayoB.
4. 3anucatb 3aKoH pacnpeneneHus s yriua ¢ (0,1 6amia), BHIBECTH 3aBUCUMOCTb PACCTOSTHHS
MeXay KOHIaMu HOoxek oT yria (0,3 Oamna), nanee TuOO BOCIONB30BATHCS BHIYUCIUTENHHOM
bopMyIION T MaTEMaTHYECKOTO OXKHUIAHUS (QYHKIIUH OT CIyYaiHOW BEITUYHHBI C M3BECTHBIM
3akoHOM pacnpenenenus (0,6 6amios), m6o BeiBecTH pyHkImio (0,2) u uiotHOCTH (0,1 Gana)
pacrnpeiefieHus pacCTOSHUS MEXIYy KOHI[AMU HOXKEK, IMOCJIE Yero M0 HalIeHHOH MIOTHOCTHU MO-
cunTaTh MaTemMarndeckoe oxunanue (0,3 6aa). 3amanue 3aCYUTHIBACTCS TIOJTHOCTBIO, €CJIH BBI-
nonHeHo Ha 0,9-1,0 6anoB; 3acUnTHIBa€TCSA HAMIOJIOBUHY, €ClU BhINoaHeHo Ha 0,6—0,8 6amios.

KpI/ITepI/II/I OLICHUBAHUA 3JK3aMCHaA, BBICTABJIICHMA OLCHKH H BBIBOJOB O Cq)OpMI/IPOBaHHOCTI/I
KOMITETCHIINI TIpuBeAeHBI B aparpadax 3.3-3.4 MeToanYecKuX peKOMEH AN MPernoaaBaTeio
(pa3gen 3 pabodyeii mporpaMMbl Kypca).
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2. [lepeyeHb KOMIETEHIHI, 3TAaNbl UX (POPMHUPOBAHUS, ONIUCAHUE NIOKA3aTeNeill U KpUTe-
pu€EB OLICHUBAHUSA KOMHeTeHHHﬁHa PA3JTHYHBIX 3Talmax ux q)OpMPII)OBaHPIH, onucaHue
IIKAJIbl OLICHHBAHUSA

2.1. llIxaya oneHUBAHUSACPOPMUPOBAHHOCTH KOMIIETEHIIUH U ee ONMCaHUe

OnenuBanue ypoBHA C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH B TPOILIECCE OCBOCHMS JIUC-
IUTUTMHBI OCYIIECTBIIAETCS MO CIEAYIOMEHTPEXYPOBHEBOM IIIKAJIE:

Ilopocosyiii yposens - IpelNoaracT OTPAKEHUE TEX OKUAAEMBIX PE3YIbTaTOB, KOTOPHIE
OTpeAeNsaioT MUHUMAaJIbHBIM HaOOp 3HAHUM U (WJIM) yMEHHUH U (UJIM) HAaBBIKOB,IIOJYYEHHBIX CTY-
JICHTOM B pe3yJbTaTeé OCBOCHHMS AMCUUIUIMHBL. [IOpOroBBIN ypOBEHB SBISIETCS 00s3aTEIBHBIM
YPOBHEM JJIsl CTYJI€HTa K MOMEHTY 3aBEpLICHHS] UM OCBOCHMSI JAaHHOW JUCIUILTUHBI.

IIpoosunymulii yposens - IpeanonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BAaTh 3HAHUS,
YMEHHUSI, HABBIKM U (WJIM) OMBIT JEATEIbHOCTH, MOJTYUYEHHbIE NP OCBOCHUU TUCIMILTUHBIL, TS
peteHus npopeccuoHanbHbIX 3a/1a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT MOPOTOBBIH YPOBEHB
10 HECKOJILKUM CYIIIECTBEHHBIM IIPU3HAKAM.

Buvicokuii yposens - penonaraeT cnocoOHOCTb CTYI€HTa UCIOJIb30BATh MOTEHIIAN HH-
TErpUPOBAHHBIX 3HAHWM, YMEHHH, HaBBIKOB U (WJIM) ONbITA JESATEILHOCTH, MOJYUYEHHBIX MPHU
OCBOCHUU JUCIUIUINHBI, JUISI TRBOPUYECKOTO peIIeHHs MPO(heCcCHOHATBHBIX 3a/1a4 U CAMOCTOSITENb-
HOT'O MOMCKAa HOBBIX MOJXOJOB B MX PEIICHUU IyTeM KOMOMHHMPOBAHHS W HCIIOJIb30BAHUS H3-
BECTHBIX CIIOCOOOB pEIICHUS NMPUMEHUTEIFHO K KOHKPETHBIM YCIOBHSAM. BbICOKMiT ypoBeHB
MIPEBOCXOIUT MOPOTOBBIN YPOBEHD 110 BCEM CYIIIECTBEHHBIM MPU3HAKAM.
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2.2. Hepeqenb KOMHeTeHHHﬁ, ITanbI UX (])opanOBaHm[,onncaHne nokasareJjiei u KPpUTEPUEB OLICHUBAHUA KOMIIeTEHIINii Ha PAa3JIHYHBIX

Tanax ux ¢gopmMupoBaHus

dTansl Ixana ¥ KpUTepUN OEHUBAHUS KOMIIETEHIN I
Ko OpMH- Ha Pa3JINYHBIX 3Tanax ux (popMUPOBaHUS
! (bop IToka3areyn oneHuBa- P (bopmup
xomme- | PopmMa KOHTPOJISA | pOBaHUSA st
TeHIHHU (Ne TembI Iloporosbiii . Boicoknii
IIpoaBUHYTHIN ypOBeHb
(pa3aeJa) YPOBEHb YPOBEHb
IIpodeccnonaibHbIE KOMIIETEHIUH
OIIK-1 | KonTposnbHbie pa- 1-9 3HaTh: 1. Boctipou3senenue 1. Bocripoussenenue 1. Bocipou3BeieHrne OCHOBHBIX
6oTsI (1-5), — OCHOBHBIE  TIOHATHSA, | OCHOBHBIX IIOHATHM, | OCHOBHBIX IIOHATUH, TEOPEM | TEOPEM U COOTHOLLEHUI TEOPUHU
CamMocrosTenpHas TEOpEMBI U YpPaBHEHMS | TEOPEM U COOTHOIIEHUHN | U COOTHOUIEHUI TEOPUU Be- | BEPOSTHOCTEM M MX UHTEpIpETa-
pabota TEOPUHU BEPOSITHOCTEW W | TEOPUH BEPOSITHOCTEW U | POSTHOCTEH M UX UHTEpIIpe- 1usi. BeimomHeHne B TOJTHOM

3amadus I 10-
MaIrHe paboThl
110 TEMaM
Ne 1-9
3auer
DKk3aMeH

MaTeMaTUYEeCKOW CTaTh-
CTHUKU;

— TOYHBIE METOJIbl BBI-
YHCIIEHUH B TEOPUH Be-

POSATHOCTEH,
— MeEToJa NOCTPOEHUs
OLICHOK U  IPOBEPKHU

TUIIOTC3 B MAaTE€MaTH4YC-
CKOIl CTaTUCTUKE.

Ymersn:

— HaXOJUTh BEPOSTHO-
CTH CJIOXHBIX COOBITHIA
c WCTIOJIH30BaHUEM
CBONCTB BEPOSATHOCTEM;
— HaxOJIUTh YCIIOBHbBIE
BEPOSITHOCTH COOBITHH,
BEPOSTHOCTH CIIOKHBIX
COOBITHI C HCTIOIB30Ba-
HHEM (OPMYJIBI IOTHOH

UX UHTEpIpETaLys.

2. Briuucnenue BeposiT-
HOCTEH MPOCTHIX CO-
OBITHI B TUCKPETHBIX

MPOCTPAHCTBAX UC-
XOJIOB, BEPOATHOCTEM
CJIOKHBIX COOBITHH C
HCIIOJIb30BaHUEM
OCHOBHBIX CBOMCTB Be-
POSITHOCTEH.

Tarus. BelmogHeHne OCHOB-
HOI YacTH MaTemaTuue-
CKHX BBIKJIAa/I0K, BOCIIPOU3-
BeJcHHE 0a30BbLIX MaTEMa-
THYECKHUX PACCYXKICHUN B
MPOLIECCE UX BBIBOAA.

2. Briuucnenue BeposITHO-
CTE! IMPOCTHIX U CIIOXKHBIX
COOBITHI B TUCKPETHBIX
MIPOCTPAHCTBAX MCXO/OB C
WCTIOJIh30BaHHEM KOMOHHA-
TOPHOI'O MOAX0/1a K BBIYHC-
JICHUIO BepOSITHOCTEH, 0azo-
BBIX CBOWMCTB COOBITUH U Be-
pPOSITHOCTEH.

00bEME MATEMATHUECKUX
BBIKJIaJIOK W BOCIIPOU3BEICHUE
MaTeMaTHYECKHX PacCyKICHU B
IIPOIIECCE UX BBIBOJIA.

2. BriuncieHue BeposSTHOCTEH
MIPOCTBIX U CIIOXHBIX COOBITHH B
JVICKPETHBIX IIPOCTPAHCTBAX HUC-

XOJI0B C MCIIOJIb30BaHHEM KOMOU-
HATOPHOT'O TIOJIX0/1a K BBIYHCIIE-
HUIO BEPOSTHOCTEMH, a TaKKe MOJI-
HOT0 Habopa CBOMCTB COOBITHI U
BEPOSITHOCTEH.




BEpOSATHOCTH U (popmy-
16l batieca;

— HaXOAWTb U AHAJIU3HU-
poBaTh UHCIOBBIE Xa-
PaKTEPUCTUKHU CITy4dail-
HBIX BEJIUYHH,

— HaxoAWTh 3aKOHBI
pacnpeneneHuss — 3aBH-
CHUMBIX CIy4YalHBIX Be-
JINYMH,

— MPOBEPSITh THUIOTE3bI
C UCTOJB30BaHUEM KpH-
tepus [lupcona, npose-
PATH OJTHOPOAHOCTH BBI-
OOpOK.

Buaagers HaBBIKAMM:

— TOCTPOCHUS PSIOB
pacrpenencHus,
(yHKIMHA, TUTOTHOCTEH
pacopeneneHusl ciayJai-
HBIX BEJIMYHH,

— TEHEPHUPOBAHUS CIY-
YaiiHpIe BEIIMYMHEI C 3a-
JTAHHBIM 3aKOHOM pac-
npeneacHus,

— MIOCTPOCHUS OLIEHOK
HEU3BECTHBIX IMapaMeT-
POB pacIpeeieHus ¢
HCIOJIb30BAaHUEM METO-
Jla MAaKCUMAaJIbHOI'O
MpaBAONOA00uS, METO-
Jla HAUMCHBIIINX KBaJI-
paToB, METOZa MOMEH-
TOB.

3. ITonnmaHue 3aBu-
CHMOCTH M HE3aBHUCHUMO-
CTH COOBITHI, BOC-
MIPOU3BEICHUE OCHOB-
HBIX CBOMCTB. Biamenue
TIOHSITHEM YCIIOBHOM Be-
POSITHOCTH.

4. Bocnpou3speneHue
OCHOBHBIX CBOMCTB IHC-
KPETHBIX CIIy4YaiHbIX
BEJIMYMH U UX YUCIIO-
BBIX XapaKTEPUCTHK.
ITocTpoenune 3aKOHOB
pacnpeneneHus B Juc-
KpPETHBIX BEPOATHOCT-
HBIX [IPOCTPAHCTBAX.
Brruncienne 4ncioBeIX
XapaKTePUCTUK TUC-
KpPETHBIX CIy4YalHBIX
BEJIMYMH 110 3aKOHY
pacrpeneneHusl.

3. [lonnmanue 3aBUCUMO-
CTH Y HE3aBHCUMOCTH CO-
OBITHI1, BOCTIpOU3BEICHUE
OCHOBHBIX CBOMCTB M HUX
JIOKa3aTeabCcTB. Bimagenue
MIOHSITHEM YCJIOBHOM Be-
POATHOCTH, YMEHHE MTPOBE-
PATh 3aBUCUMOCTH COOBITHIA
Y BBIUUCTISTH YCIIOBHBIC BE-
POSITHOCTH B 0a30BBIX 3a]1a-
Yax.

4. BocpousBeneHne OCHOB-
HBIX CBOMCTB AUCKPETHBIX
CITy4YailHBIX BEJIMYUH U UX
YUCJIOBBIX XapaKTEPUCTHK,

000CHOBaHNE OCHOBHBIX
cBoiicTB. [TocTpoeHue
3aKOHOB pacIpe/ie]ICHUs B
JTUCKPETHBIX BEPOATHOCT-
HBIX MpOCTpaHCTBax. Bri-

YUCJICHUE YUCIIOBBIX XapaK-
TEPUCTUK JUCKPETHBIX CITY-

YailHBIX BEJIMYUH IO 3aKOHY
pacrpeenieHus ¥ UCTIOIb-
30BaHUEM CBOMCTB YHCIIO-
BBIX XapaKTEPUCTUK. Y Me-

HHE JaBaTh BEPOATHOCTHYIO
UHTEPIPETAIUIO PE3YIIbTa-

TOB BBIYHCIICHHS.

3. YBepeHHOE IOHUMAHUE 3aBHU-
CUMOCTH U HE3aBUCUMOCTHU CO-
OBITHIA, BOCIIPOM3BEICHUE BCEX
M3y4yaeMbIX CBOMCTB U UX
JI0Ka3aTenbCTB. Bnagenue nous-
THEM YCIIOBHOU BEPOSTHOCTH,
YMEHHE TIPOBEPATH 3aBUCUMOCTh
COGI)ITI/Iﬁ " BBIYUCJIATH YCJIOBHBIC
BEPOSITHOCTU B 0a30BBIX 33/1a4aXx.
BrmonHenne B moaHOM 00beMe
MaTeMaTHYECKUX BBIKIAZOK U
BOCITPOM3BEACHUE MaTeMaTHye-
CKHX pacCyXJCHUM B Mpoliecce
pemeHus 3a1a4 Ha JaHHYIO TEMY.

4. Bocipou3BeieHUE OCHOBHBIX
CBOMCTB JUICKPETHBIX CITyYaifHBIX
BEJIMYUH M UX YUCIIOBBIX XapaKTe-
PUCTHK, 000CHOBAaHUE MX CBOWCTB

B mmostHOM 00BEMe. [locTpoenue

3aKOHOB pacIpeneIcHus B IHC-

KPETHBIX BEPOSITHOCTHBIX TIPO-
CTpaHCTBaX. Beruucienue uucio-

BBIX XapaKTEPUCTHK TUCKPETHBIX

CITy4alHbIX BEJIMYMH I10 3aKOHY

pacnpezencHus (B TOM YKCIE HA
OCHOBE CTaHIapTHBIX pacipeene-

HUI) ¥ C UCMIOJb30BaHUEM
CBOMCTB YHCJIOBBIX XapaKTepH-
CTHK. YMEHHE JTaBaTh BEPOST-

HOCTHYIO HHTEPIPETAIHIO

PE3yJIbTATOB BHIYUCIICHUSI.
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5. BocnipousBenienue
OCHOBHBIX CBOMCTB He-
MPEPBIBHBIX CITyYailHBIX
BCJIMYHUH U UX YHUCJIO-
BBIX XapaKTCPUCTHUK.
Brruncienne 4ncioBhIx
XapaKTEepPUCTUK HEeTpe-
PBIBHBIX CIIy4ailHBIX Be-
JIUYHH 0 3aKOHY pac-
TIpeIeIeHNSI.

6. Bocripomn3Bsenenue
OCHOBHBIX MIOHSITHH,
TEOPEM U COOTHOIICHUN
MaTeMaTU4eCKON CTaTh-
CTHKHU M UX UHTEPIIpE-
TaIusl.

5. BocipousBenieHre 0CHOB-
HBIX CBOMCTB HEMPEPHIBHBIX
CIIy4yailHBIX BEIMYUH U UX
YUCIIOBBIX XapaKTePUCTHUK,
a TaK)Ke€ OCHOBHBIX CBOMCTB.
[HocTpoenue 3ak0HOB pac-
MpeaeseHUs] HeNpephIBHBIX
BCJIMYUH Ha OCHOBE I'€OMET-
PUYECKUX BEPOATHOCTEU.
Brrancienune 4nciIoBRIX Xa-
PaKTEPUCTUK HEMPEPHIBHBIX
CIIy4ailHBIX BEJIMYHUH IO
3aKOHY pacHpe/eicHus], B
TOM YHCJIE JUIs BETMYMH Ha
OCHOBE CTaHJAPTHEIX pac-
npeneneHuil. YMeHue aa-
BaTh BEPOSITHOCTHYIO UH-
TEPIPETALUIO PE3YIHTATOB
BBIYMCJICHUS.

6. Bocripon3Bsenenue
OCHOBHBIX TIOHATHH, TEOPEM
1 COOTHOIIICHUH MaTeMaTH-

YEeCKOM CTATUCTHUKH U UX
WHTEpIpeTanus. Bemomte-

HHE OCHOBHOM YacTH
MaTeMaTHYEeCKHX BBIKIIAJ0K,
BOCTIpOM3BeIeHNE 0a30BBIX
MaTeMaTUYECKHUX PACCYKAE-
HU B POLIECCE UX BBIBOJIA.

5. BocnipousBeieHrEe OCHOBHBIX
CBOMCTB HENPEPHIBHBIX CITydaii-
HBIX BEJIMYHMH M UX YHACIIOBBIX Xa-
PaKTEepHUCTHK, a TAKKE BCEX
n3ydyaeMsbIxX CBOMCTB. [locTpoeHue
3aKOHOB paclpeiesIeHHs HeTpe-
PBIBHBIX BEIMYMH Ha OCHOBE
TeOMEeTPUYECKIX BEPOSTHOCTEM.
[IpeoGpazoBanne 3aKOHOB pac-
npezeeHus BeauuuH. Beraucie-
HHE YHCIIOBBIX XapaKTEPUCTHK HE-
MPEPHIBHBIX CIyYaiHbIX BETMYUH
T10 3aKOHY paclpeeIeHHUs.
Brmonaenne B moaHOM 00beMe
MaTeMaTUYECKUX BBIKJIAZOK U
BOCIIPOM3BEICHHE (HU3UUECKUX
MaTeMaTHYECKHUX pacCy>KACHUH B
Ipoliecce perieHus 3aaad. Y me-
HUE J1aBaTh BEPOSITHOCTHYIO UH-
TEPIIPETALHNIO PE3YJIBTATOB BbI-
YHCIICHUSL.

6. Bocripon3BeneHne OCHOBHBIX
TEOpPEM U COOTHOIIIEHUI MaTeMa-

TUYECKON CTATUCTHKH W UX WH-

Teprperanys. BeimonHeHue B

MTOJTHOM 00BEeME MaTEMaTHIECKIX

BBIKJIaJIOK W BOCIIPOU3BEICHUE
MaTeMaTHYECKUX PACCyKICHHI B

MPOIIECCE WX BBIBOJIA.
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7. IlocTaHoBKa 3a/1a4
TOYEYHOT'O OLICHUBAHUS
napameTpoB pacrpeze-

JICHUS, IIOCTAHOBKA
TUIIOTE3 COrJIaCHs U Of-
HOPOJHOCTH.

7. IlocTaHOBKA 3a/1a4 TOYCU-
HOT'O OLICHUBAaHUSI MapaMeT-
POB pacrpeaeneHus, mo-
CTaHOBKA T'MIIOTE3 COIJIacus
U ogHOpoAHOCTH. Boc-
MIPOU3BEICHUE METOOB I0-
CTPOCHUS TOUEYHBIX OLIEHOK
U KPUTEPHUEB MPOBEPKHU
runote3. BelmoaHeHue
OCHOBHOM YacTH MaTeMaTH-
YeCKHUX BBIKIIaJ0K, BOC-
MPOU3BEIcHHE 0a30BBIX
MaTEeMaTUYECKUX PacCyXJie-
HUI B Ipoliecce X BbIBOJIA.

7. IlocTaHOBKA 33124 TOYCUHOTO
OIICHUBAHUS TApaMETPOB pacIpe-
JICIICHUs, IOCTAaHOBKA TUIIOTE3
corjiacusi M oJlHopoiHoCcTU. Boc-
MIPOU3BEACHUE METOOB IMTOCTPOE-
HUS TOUYCYHBIX OLICHOK U KpUTE-
pHEB TIPOBEPKH THIIOTE3, POPMY-
JIUPOBKA U 00OCHOBaHUE OCHOB-
HBIX CBOMCTB. BuIlloHeHue B
IOJIHOM 00BbEME MaTEMAaTHYECKUX
BBIKJIAJIOK, BOCIIPOU3BEICHUE
MAaTEeMaTUYECKUX PACCyKIICHUN B
mpoliecce UX BBIBOJA.
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3. MeToanyeckne peKOMEHIAINH NMPEeNnoJaBaTe N0 Npoueaype OeHNBAHUS 3HAHUIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH, XapPAKTEePU3YIOLIUX dTanbl popMupoBa-
HHUS KOMIIEeTeHI i

[{enpro mporeayphl OLICHUBAHUS SIBJIETCS ONPEICIICHUE CTENIEHNU OBJAJEHUS CTYJECHTOM
OKUIAEMBIMU pe3yJbTaTaMHu 00yueHUs (3HAHUSIMH, YMEHUSMHU, HABBIKAMU U (HJIH) OIBITOM Jiesi-
TEITLHOCTH).

[Ipouenypa oueHHMBaHUs CTENEHU OBJIAJCHUS CTYJCHTOM OXXUJIA€MbIMH pe3yJIbTaTaMu
00y4eHUsT OCYIIECTBISIETCS C TTIOMOIIBIO METOANYECKUX MaTEpPUAJIOB, TIPEICTABIICHHBIX B pa3ie-
ne «TunoBble KOHTPOJIBHBIE 3aJaHMsI WM UHBIE MaTepHallbl, HEOOXOAUMBIE ISl OIICHKH 3HAHU,
YMEHHUW, HABBIKOB M (WJIM) OMBITA JEATEILHOCTH, XapaKTePU3YIOIMX ATanbl (POPMUPOBAHUS
KOMIIETECHLIUI

3.1 Kputepuu oieHMBAHUS CTENEHU OBJIAICHUS 3HAHUSIMH, YMEHUSIMHU, HABbIKAMM
U (WJIH) ONBITOM J1eSITeJIbHOCTH, ONPe/iesISiIHe YPOBHU ¢GOPMUPOBAHHOCTH KOMIIe-
TEeHI U

IToporoBblii ypoBeHb (001111€ XapaKTEPUCTUKH):

— BIIaJICHUE OCHOBHBIM 00BEMOM 3HAHUII 10 MpOrpaMMe TUCIUILUIMHBI,

— 3HAHHE OCHOBHOW TEPMHHOJIOTUM JAHHOW 00NAcTH 3HAHUM, CTHIIMCTUYECKH I'PAMOTHOE, JTOTHYECKH
NPaBHIBHOE H3JI0)KEHUE OTBETA Ha BOIPOCHI O3 CYIIECTBEHHBIX OIIMOOK;

—  BJAJCHHE WHCTPYMEHTapHeM [MCLHIUIMHBI, YMEHHE €r0 HCIOJIb30BaTh B PEIICHUM CTaHAAPTHBIX
(TUTIOBBIX) 3a/1a4;

—  CHOCOOHOCTH CaMOCTOSITENIBHO HMPHUMEHSATh THIIOBBIC PEIICHHs B paMKax paboueil mporpaMmsl auc-
LMIUIMHBL;

—  YCBOCHHE OCHOBHOIM JINTEPATYPBI, PEKOMEHIOBAHHON paboyveii IporpaMMoil TUCIUILIHHEL

— 3HaHWe 0a30BBIX TEOPHi, KOHLEIIMH W HANpaBJICHHMII 10 U3y4aeMOi ANCIHUILIMHE;

—  caMoCTOsTeNIbHAs paboTa Ha MPAKTHYECKUX M JIAOOPATOPHBIX 3aHATHSIX, MEPHOINYSCKOEC y4acTHE B
IPYMIIOBBIX OOCYKIEHUAX, JOCTATOYHBIH yPOBEHB KYJIbTYpBl UCTIOHEHHUS 3aIaHHH.

IIpoaBuHYTHIH ypoBeHb (00IIME XapaKTEPUCTUKH):

— I0CTAaTOYHO IIOJHBIC U CUCTCMAaTU3UPOBAHHLIC 3HAHUS B 00BéMe IIporpaMmbl JTUCHUITIINHBI;

— HCHOJIb30BaHHE OCHOBHOW TEPMHHOJIOTMU TaHHON 00JacTW 3HAHHWH, CTHIMCTHYECKH I'pPaMOTHOE,
JIOTUYECKH TPABUIIBHOE M3JI0’KEHNE OTBETA Ha BOIPOCH], yMEHHE JIeNIaTh BHIBOBI;

— BJIAACHHUC UHCTPYMCHTApUEM NJUCHUILINHBI, YMCHUC €TI0 MCII0JIB30BaTh B PCIICHUN yqe6HBIX " Opo-
(becCHOHANBHBIX 33/1a4;

— CHOCOOHOCTH CaMOCTOSTENFHO peIIaTh CJIOXHBIE 3amadd (mpoOieMbl) B pamKkax pabodei
nporpaMmbl JUCHUILIINHBI,

— YCBOGHHE OCHOBHOW M JIOTIOJHHUTEIHLHOW JMTEPaTYphl, pEKOMEHIIOBAHHON pabodell mporpammoit
JYCLIUIJINHEIL

— YMCHHE OpHUCHTUPOBATLCA B 0a30BBIX TEOPHUAX, KOHLCIIOUAX W HAIPABJICHUAX I10 H3yqaeMOI>'I
JUCHHUITIINHE U JaBaTb UM CPAaBHUTCIIbHYIO OLICHKY

— caMocTosITeNbHas padoTa Ha MPAKTUYECKUX U JTaOOpaTOPHBIX 3aHATHUSX, y4acTHUE B TPYIIIOBBIX 00-
CY>KJICHUSIX, BBICOKMH YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUM.

Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH):

— CHCTEMAaTH3HPOBAaHHBIC, TIYOOKHE W TIIOJHBIC 3HAHHS 10 BCEM pasJeiiaM JAUCHUILIHHBL

— TOYHOC HCIHOJB30BAHUC TCPMHHOJOTHH I[aHHOfI O6HaCTI/I 3HaHPII7[, CTUJIIMCTUYCCKU TI'PaMOTHOC,
JIOTHYECKH IPaBUIIbHOE M3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE Je71aTh 000CHOBAHHBIC BBIBOIBI;

— Oe3ynpeyHoe BIIQJICHUE HMHCTPYMEHTApUeM  JHMCIMIUIMHBL, YMEHHE ero HCIIOJIb30BaTh B I1O -
CTQHOBKE M PEIICHUH HAYYHBIX U MPO(ECCHOHANBHBIX 3a/1a4;

—  CIIOCOOHOCTB CaMOCTOSITENIFHO U TBOPYECKH PELIaTh CIOXKHbIE 3aa4n (Ipo0OIeMbl) B paMKax pado-
4eil porpaMMBbl JUCIMTUINHEI;

— TMOJHOEe W TITyOOKOEe YCBOGHHE OCHOBHOW M JIOMOJHUTENBHOHN JIMTEPaTyphbl, PEKOMEHIOBAHHOU
paboyeit mporpaMMOi INCIUTUTHHEL,



— yYMCHHE OPUEHTHPOBATHCA B OCHOBHBIX TEOPHSX, KOHIECNIUAX W HAIIPABICHHUIX IO U3y9aeMOM TnC-
LIAIIJIMHE U 1aBaTh UM KPUTUYECKYO OLICHKY;

— aKTHBHAs CaMOCTOSITENbHAas paboTa Ha MPAKTUYECKUX U Ja0OPAaTOPHBIX 3aHSATHAX, TBOPUECKOE
y4acTHe B IPYMIIOBBIX O0CYKICHHUAX, BEICOKHI YPOBEHb KYJIBTYPHI HCIIOTHEHUS 3a/laHHH.

3.200mue pekoMeHIANHHU N0 U3YYEHHI0 MAaTepuaJia Kypca H moadopy 3a1aHuii

Kypc Teopun BeposiTHOCTEM M MaTeMAaTUYECKOW CTATUCTUKH SIBISIETCS OJHUM W3 BaXK-
HEHIINX MaTeMaTUYeCKHX KYPCOB JUIsl CIIEHMAIBHOCTH MPHUKIIAIHAs MaTeMaThKa U nHpopMaTu-
Ka U OTHOCHUTCS K YHCIIy OOIIMX MAaTeMaTHYECKUX U €CTECTBEHHO-HAYYHBIX TUCIUIUIMH B CHITY
0TOOpa U3yyaeMoro Marepuaia u €ro BaXKHOCTH JUIs IOATOTOBKH CIIELUAIKCTA.

Crenn¢purka HayaldbHOTO dTama WU3y4eHHUs TEOPUU BEPOSITHOCTEH M MaTeMaTU4YeCKOM
CTaTUCTUKE TPeOYIOT aKTyajlu3alluu 3HaHWM AMCKPETHOM MaTeMaTHKHM U KOMOMHATOPHKH Ha
MEPBBIX NPAKTUYECKUX 3aHATUSAX. BMecTe ¢ TeM JaHHBIN Mpolecc MOXKET COMPOBOXKAATHCS BBE-
JIEHUEM OCHOBHBIX BEPOATHOCTHBIX IMOHATHI: CIIy4ailiHOTO COOBITHS, SKCIIEPUMEHTA, UCX0/a, Ya-
CTOTBI, BEPOSATHOCTH. Ha JeKIusax Mo 3JeMEeHTapHOW TEOpUU BEPOSTHOCTEH Ieeco00pa3Ho
IIPOJEMOHCTPUPOBATh KJIACCUUYECKUE BEPOSITHOCTHBIE OMBITHI, NMPOUUIIOCTPUPOBATH OCHOBHBIE
MOHATHUS U PEIIUTh HECKOJIBKO 3a/au.

[enecoobpa3zHO MOATOTOBUTH UIsl KAKIOTO 3aHATHS OMIIETHI ¢ 3aa4aMu (JI0CTaTOYHO
uMeTh 2-3 pasHbBIX BapuaHta). /[ mepBOro 3aHATHS MOXHO BBIOpaTh MPOCTHIE 33Jayd Ha
KJIACCU(UKAIUIO COOBITHIA, YaCTOTY, HEIIOCPEICTBEHHBIA MOJICYET BEPOSITHOCTEH, MPOBEICHHE
SKCIIEPUMEHTOB. [Is1 BTOPOro - B3STh 3aJadyM, TJ€ HUCIHOJIB3YIOTCS TEOPEMbl CIOKEHUS H
YMHOKEHUS BEPOATHOCTEN, YUCIIO COUETaHUM JUIsl HETIOCPECTBEHHOIO MOicUeTa BEPOSTHOCTEH,
a Takke MPOBOJAATCS dKcrepuMeHThl. [lpu m3yuenuun dopmynsl bepHyIM MOXKHO ISl WILITIO-
CTpaLlMi PacCMOTPETh €€ UHTEPIIPETALIMIO C TIOMOIIBIO TaK HA3bIBAEMBIX YPHOBBIX MOJEIEH.

Oco0oe BHUMaHUE CIEyeT YISIUTh BOIIPOCaM, CBSI3aHHBIM C MOHSATHEM YCIIOBHOU Be-
posTHOCTH. Pa3HMIly MeXTy anpHOpHOW M aloCTEPUOPHON BEPOSTHOCTHIO YA00HO HPOMILIIO-
CTpUPOBATh Ha KpaltHUX MpuMepax (MHGOpMaIKs O HACTYIUIEHUU COOBITHS JIeNaeT TUIOoTe3y He-
BO3MOXXHOH JTHOO JIOCTOBEPHOW) M TIOJTBEPIUTEH ¢ TOMOIIbi0 popmynsl baiieca. @opmyny mor-
HOM BEPOSITHOCTH PEKOMEHIYETCS NMPOMJUIFOCTPUPOBATH TAK)XKE PACCMOTPEHHEM MOHSTHS CIIy-
YJaifHOTO OJTy’KJIaHUs (Ha IpUMepe 3a7aud O Pa30PEHUN ).

B niesnioM nepexoj1 OT UCUMCIIEHUS BEPOSITHOCTEN K M3YUEHUIO CITyYalHbIX BEJIMYHUH KaK
B IIEPBOM, TaK U BO BTOPOM CEMECTPE, IPOUCXOAMT 1O OAHON CXeMe: MOJPOOHBIN pa3zdop MeTo-
JIOB BBIYHMCIICHUS BEPOSTHOCTEH COOBITHS (C MOMOIIHI0 KOMOWHATOPHBIX CBOMCTB I AUCKPET-
HBIX BEJIMYMH U HAa IPUMEPE T€OMETPUUECKUX BEPOSTHOCTEH B CIIyyae HEIPEPHIBHBIX BEJIUUNH),
MocIie 4ero ciueayeT o0oOIeHne 3a1auu, perieHrue ee B 001ieM Buje (ocTpoeHrne TabIuIbl pac-
npeeneHus Wik QyHKIMHA pacipeaesieH s Cy4aiiHOW BETHYUHBI).

HccnenoBanue onepanuii Haja Cay4yailHBIMU BelMYUHAMH (IIpeoOpa3oBaHUe pacrpese-
JICHUH, TeHEpUPOBaHNE CITyYaliHOW BEJIMYMHBI C 3aJJaHHBIM 3aKOHOM paclpe/esIeHus1) Lenecoo0-
Pa3HO COMPOBOXKAATh MPUMEpPaMHU MPOLECCOB, MNPU MOACIUPOBAHUU KOTOPBIX HCIOJIB3YHOTCS
pa3zHo00pa3HbIe TICEBAOCTYYAHbBIC TATIHKH.

[Ipn u3yuyeHUu OCHOB MaTEeMaTHYECKON CTAaTUCTUKU CIEAyeT YIeIUTh 0cO00€ BHHMA-
HUE MPOBEPKE MPOCTHIX TUIIOTE3 C UCIOJIb30BaHNWEM Kputepus Ilupcona, a Taxke MeTonam mo-
CTPOCHHMSI OIICHOK MapaMeTpoB pacrpezeseHus: (MeTol MaKCUMaIbHOTO MPaBIONO 00, METO
MOMEHTOB, METOJI HaMMEHBIIUX KBaJpaToB), COMOCTAaBIISISl TOUHOCTH OLIEHOK, IOJIy4a€MbIX C
MTOMOILBIO PA3JIMYHBIX METOJOB.

3.3 ®opma npoBeaeHUs IK3aAMEHA 10 KypCy

CTyzeHTBl ¥ IperoaBaTeld BIOJHE OTAAIT ceOe OTYET B TOM, YTO €IIe KHUBO IpeN-
craBieHre o0 yuyeOHOM mpolecce Kak HabOpe CEeMECTPOBBIX ATTECTAIIMOHHBIX MEPOIPHUATH,
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IPEOJIOJIEBAEMBIX B PEXKHME MAaKCHUMAaJbHON KOHLIEHTPAILMH, U JIUTEIBHBIX MPOMEXKYTKOB
MEX/1y HUMH, IPOXOSIINX BeChbMa CIIOKOWHO U 6€33a00THO, 06€3 MpUI0KEeHUsS KaKUX-I100 ycu-
muil. IIpu 3TOM CTyZIeHTBI OPOM NBITAIOTCS MOATBEPAMTH JTaHHOE MPEACTABIEHUE, a MPENoJa-
BaTeJIM CTApaIOTCsl TAKOT'O POJA CUTYAIUIO CABUHYTH C MEPTBOM TOUKH.

OueBuaHo, hopMaT UTOrOBOM (MJIM CEMECTPOBOM) aTTECTAlMM HaKJIaJbIBAET ONpejie-
JICHHBIN OTIIEYaTOK Ha TO, B KAKOM pexumMe Oy/eT OCYIIeCTBIATHCS paboTa B TEUEHHE CEMECTpa.
B tom cityuae, ecii MHTEHCUBHOCTD HMPUKJIAIbIBAEMbIX YCUIMM WU YCIIEIIHOCTh MPOBHKEHUS
o Kypcy (BO3MOXHO, BbIpaskaeMasi B pe3yJsibTaTax, MOJYyYEHHBIX B XOJ€ MPOMEXYTOUHOH ar-
TECTallM1) HEe OKa3bIBAET OOJIBIIOrO BIUSHUA HA XapakTep MPOX0KICHUS UTOTOBBIX MCIIBITAHUM,
TO B Ka4eCcTBE MOOOYHOTO 3P (HEeKTa 3TO CMOCOOCTBYET HU3KOM MOCENAEMOCTH 3aHATUH, CIIa00i
3aJIeliCTBOBAaHHOCTBIO CTYJICHTOB B pa0oTe B ayJUTOpUU WX Aoma. [IpumepHO Ta ke KapTuHa
OyZeT U B TOM CiIy4ae, €CJIM CTYJIEHT HE OCO3HAET CTENEeHU BIUSHUS TEKYIIUX Pe3yJbTaTOB Ha
UTOTOBYIO aTTECTALIMIO.

C napyroil cTopoHBI, IBHBIM 00pa30oM OrOBOPEHHBINH (OpMAT UTOTOBBIX HCIIBITAHUH C
JIOCTaTOYHO YETKO INPOMHCAHHBIM XapaKTEPOM ydeTa TEKYIIUX Pe3yJbTaTOB IPH MPOBEACHUU
CEeMECTpPOBOM aTTecTallii (TOCENIaeMOCTH, padOThl Ha MPAKTHUECKUX CEMHUHAPCKUX 3aHATHUSX,
Pe3yJIbTaTOB MPOMEKYTOYHOH aTTeCTalllu, CAMOCTOSITEIbHON pabOThl BHE ayUTOPUH, AKTUBHO-
CTH pabOThl Ha JEKIHSIX) MOXET MOCIOCOOCTBOBATh YBEIMUEHUI0 MHTEHCUBHOCTH PabOThI MO
X0y CEMECTpa, CTUMYJIMPOBAHUIO CAMOCTOATEIbHOM pabOThl U aKTUBHOCTH Ha ayJUTOPHBIX 3a-
HATHUSX, YTO B UTOTE BBIpAXKaeTCs B IMOBBIIICHUM YPOBHS OCBOCHHS MarepHala Kypca U, Kak
CJIEJICTBHE, NTOBBIILIEHUIO YCIIEBAEMOCTH.

Jlanuble cooOpaskeHusi ObUIM YUYTEHBI NMpHU pa3paboTke (OpMbI UTOTOBON aTTECTAIHH.
Ha »sk3aMeHe cTyeHT nmojiy4aeT OMIIeT ¢ YeThIphMs 3aJaHUsMHU — JIBa TEOPETHUYECKOTO XapaKTe-
pa u JBe 3a7auu — «0a30BBIH KOMIUIEKT». XapakTep pabOThl MO XOAy CEMecTpa «MaTepHalu-
3yeTcs» B KOJIMYECTBE JIOTOJHUTENbHBIX MPEUIOKEHHBIX 3aJJaHU/: 32 aKTUBHYIO paboTy Ha 3a-
HATHUSX, BBICOKHE PE3YJIbTaThl MPOXOXKJIEHUS MPOMEKYTOUHBIX aTTeCTallui (KOHTPOJBHBIX pa-
00T) KOJIMYECTBO MpeAJIaraeMbIX CTYIEHTY 3aJJaHUI MOKET ObITh YMEHBIICHO, a pH ciaboil pa-
00Te (HHU3Kas MOCeUaeMOCTh, clla0dble Pe3yIbTaThl WIH MPOITYCKH KOHTPOJBHBIX PadoT) — yBEIH -
YeHO (BO3MOXHO, Ha 2-3). OHaKO KPUTEPUM HE 3aBUCAT OT KOJIUYECTBA MPEII0KESHHBIX 3a/1a-
HUH, OLIEHKA BBICTABIISIETCSA IO CIEAYIONIEH cXeMe: MATh MUHYC KOJUYECTBO 3aJJaHHi, CIIPaBUTh -
Csl C KOTOPBIMH HE yJAalnoch. TakuMm o0pa3oM, aKTUBHAas NPOIYKTHBHas paboTa B TeueHHE
ceMecTpa HEeCKOJIbKO o0Jeryaer mpoxok/IeHne UTOTOBOM aTTecTalluy, a Te, KTO CBOUM >KU3HEH -
HBIM CTHJIEM M30paiiil yIOMSHYTHIN B anurpade MpUHLKUI, IS YCIEUIHOTO MPOX0XKICHHS K3a-
MEHAI[MOHHOTO UCTIBITAHUSI BHIHYKJICHBI TPUKIIAIbIBATh OOJIbIIE YCHIIUM.

Croutr OTMETUTH, 4TO (hOpMaT HTOrOBOHM aTTeCTalMM, XapakTep yueTa TEeKYLIHX
pEe3yNIbTaTOB, a TaK)Ke KPUTEPUHU OLIEHKH CEKPETOM HE SBIISIOTCS, aOCOIIOTHO OTKPBITHI U MPO-
3payHbl, U MPEABAPUTENIBHO JTOHOCATCS 10 CBEJEHHS CTYIEHTOB. JTO MO3BOJIAET MOAAEPKUBATh
oTpezieNIeHHbI YPOBEHb JUCIMITIMHBI M CUCTEMAaTHYECKyl0 paboTy B TEUEHHUE BCErO CeMecTpa,
a TaK)Ke MOBBICUTD «IIPEJICKa3yEMOCTh» UTOTOBOW OLIEHKHU, YTO B KAKOW-TO CTENIEHU CTUMYJIHPY -
€T CTY/ICHTOB K €€ JOCTHKEHHIO, MOTUBUPYET K OCBOCHHIO Kypca U MOJOXKUTEIbHO BIMSET Ha
YPOBEHb IIOJy4aeMBbIX 3HAHUM.

3.4 Onucanue Npoueaypbl BbICTABJEHUS OLEHKHU

B 3aBucUMOCTH OT ypOBHA C(OPMUPOBAHHOCTH KOMIIETEHIIMM IO OKOHYAHUH OCBOE-
HUSl JTUCLMIUIMHBI CTYJIEHTY BBICTaBIISETCS OLeHKA. JlIs JUCHMIUIMH, W3yYaeMbIX B TEUEHHUE
HECKOJIbKMX CEMECTPOB, OIIEHKA MOKET BBICTABIIATHCSA HE TOJIBKO [0 OKOHYaHMM €€ OCBOCHMS,
HO U B IIPOMEXYTOUHBIX ceMecTpax. BuJ oLleHKH («OTIIMYHO», «XOPOIIO», «yIOBIETBOPUTEIb-
HO», «HEY/IOBJIIETBOPUTEIBHO», «3aUTEHO», «HE3aUTEHO») olpenendercss paboueil mporpamMmoi
JUCLUIUIMHBI B COOTBETCTBUH C YYEOHBIM ILIAHOM.

OneHka «OTJIMYHO» BBICTABIISETCS CTYACHTY, Y KOTOPOrO Kax/as KOMIETEHUHUs (TI0JIHO-
CTBIO WJIM YaCTUYHO (popMHUpyeMas JaHHOH TUCIMIUIMHON) COpMHUpPOBAaHA Ha BHICOKOM YPOBHE.

29



OreHKa «XOpOIIO» BBICTABISAETCA CTYACHTY, Y KOTOPOTO KakKJast KOMIETEHIHs (IIOJTHO-
CTbIO WJIM YacTU4YHO (popmupyemasi TaHHOW TUCIMIUIMHON) chOpMHUpOBaHA HE HUXKE, YeM Ha
IIPOJBUHYTOM YPOBHE.

OneHka «yAOBIETBOPUTENIbHO» BBICTABISAETCS CTYICHTY, Y KOTOPOIro Ka)aas KOoMIle-
TeHIMs (MOJHOCTBIO WM YacCTUYHO (GopMHpyeMmas JaHHOM JUCIMIUIMHON) chopMUpOBaHA HE
HUKE, YeM Ha ITOPOTOBOM YPOBHE.

OreHKka «HEYA0BJIETBOPUTEIHHO» BBICTABISACTCA CTYICHTY, Y KOTOPOrO XOTS ObI OJlHA
KOMIETEHIHS (TIOJTHOCTHIO WIIM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILIMHOWN) chopmupoBaHa
HWKE, YEM Ha [IOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABISAETCS CTYIEHTY, Y KOTOPOro Ka)/ias KOMIETEeHUus (MOJHO-
CTBIO MJIM YAaCTUYHO (popMHUpyeMasi JaHHOW TUCHUIUIMHON) chOpMHUpOBaHA HE HIKE, YEM HA IM0-
POTOBOM ypOBHE.

O1eHKa «HE3a4TEHO» BBICTABISACTCA CTYAEHTY, Y KOTOPOTO XOTsI OBl OJ1Ha KOMIIETEHLIUS
(TTOTHOCTBIO WJIM YacTUYHO (hopMHUpyeMasi JaHHOW JMCIHMIUIMHON) chopMUpOBaHA HIDKE, YeM
Ha TIOPOTOBOM YpPOBHE.

B pamkax sk3amMeHa BBICTaBJICHHE OLIEHKU U MPOBEPKH YPOBHS CHOPMUPOBAHHOCTH HPO-
¢beccuonanbHoit komnereHmu OIIK-1 mpousBoauTCs B COOTBETCTBUM C ONMMCAHHBIMH BBIIIE
MPUHLIAIIAMU ¥ KpUTepusMU U3 paznena 3.3. OueHka «0TINYHO» (00ydaroluiics cripaBuiics co
BCEMU IPEAJIOKEHHBIMHM IK3aMEHALMOHHBIMHU 3aJlaHUSIMH) COOTBETCTBYET BBICOKOMY YPOBHIO
chopMupOBaHHOCTH KomneTeHuuu. Ecnu oOyyatonuiicss He CripaBUJICS JUIIb C OJHUM U3 e -
JIOKEHHBIX 3aJaHU{, TO JIENAeTCsl BBIBOJ O NMPOJBUHYTOM YPOBHE C(OPMHPOBAHHOCTH KOMIIE-
TEHIIMM M BBICTABISIETCS OLlEHKa «xopomio». OIlleHKa «yJ0BIETBOPUTEILHO» U BHIBOJ O Oa-
30BOM YPOBHE C(OPMHPOBAHHOCTH KOMIIETEHIIMM COOTBETCTBYIOT CHUTYallUH, KOTJa IK3aMEHY -
eMbIi He CTIpaBWIICS C ABYMs MPENIOKEHHBIMU 3aJaHUSMU (U OCTaJbHbIC 3aJJaHHs BBIITOJIHEHBI
Ha HeoOxoauMoM ypoBHe). Ecniu oOyuvaronuiics He cripaBUiICsS ¢ TpeMs WM OOJIBIIMM KOJIU4Ye-
CTBOM HK3aMEHALIMOHHBIX 3aJlaHUM, TO MOXKHO CJielaTh BBIBOJ, YTO KOMIETEHIHS CHOPMHUPO-
BaHA Ha YpOBHE HMKE IIOPOTOBOTO, a 3a dK3aMEH BBICTABISETCS OLIEHKA «HEYJOBJIETBOPUTEb-
HO».
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IIpuniaoxenne Ne2 k padoueii nporpaMme AUCHHUIIMHBI
«Teopusi BepoOAATHOCTEH M MaTeMAaTHYECKAsl CTATHCTUKA)

MeToaunuecKue YKazaHudA AJadA CTYACHTOB IO OCBOCHUIO TUCHUIIJIMHDBI

Kypc Teopun BeposTHOCTEH M MaTeMaTU4YECKOW CTATUCTUKH SBJIAETCS OJHUM W3 BaX-
HEHIINX MaTeMaTH4YeCKUX KypCOB JUIS CHEIUAIbHOCTH MPUKIIaHAas MaTeMaTHka U nH(OpMaTu-
Ka ¥ OTHOCHUTCS K YUCIIy OOIIMX MaTeMaTHMYECKUX U €CTECTBEHHO-HAYYHBIX JAUCLUIUIUH B CHITY
0TOOpa U3y4aeMoro MaTepuaia u ero BaXXHOCTH ISl IOATOTOBKH CIIELUATHCTA.
B xozxe u3yueHus Kypca NpenanojiaracTcs MpOBEAECHUE IMATH KOHTPOJIBHBIX padoT MO
CJIEIYIOIIUM TEMaM:
1. Hcuucnenue BeposaTHOCTEN
2. JIUCKpeTHBIE CITy4aiiHbIEC BETNYUHBI
3. HenpepbIBHBIE cyyaiiHbIE BETUUNHBI
4. YwucnoBble XapaKTEepUCTUKH CIIyYalHbIX BETUINH
5. DieMeHTBhl MaTEMaTUYECKON CTaTUCTUKU
B mporecce pernieHuss KOHTPOJIBHBIX paOOTCTYAECHTHI JOJKHBI OBJIAJIETh MPAKTUUYECKH -
MU HaBBIKaMH 110 HCYUCICHUIO BEPOSITHOCTEH (B TOM YHCIIE C UCHOIb30BAHNEM KOMOMHATOPHBIX
CBOMCTB), MOCTPOEHHUS 3aKOHOB paclpe/IeleHNs TUCKPETHBIX U HEMPEPBIBHBIX CIyYalHBIX BEJIH-
YHMH, HAXOXJICHUIO X YHCIIOBBIX XapaKTEPUCTHK, CTATHCTUYECKOHOOpaOOTKE M aHAJIN3Yy OIBIT-
HBIX JJAHHBIX, [TOJIy4a€MBbIX B X0JI€ TPOBEACHUAIKCIIEPUMEHTAIbHBIX HCCIEA0BaHUM.
[TonpoOHble cBeneHHs MO JAaHHBIM TeMaM Bbl Mo)keTe HalTW B KHUTax W3NpPUBEICH-
HOTO HI)KE CITMCKA PEKOMEHyeMOW JTUTEPATYPBI, TJ€ €CTh CCHUIKM HACOOTBETCTBYIOINE TJIABbI
u naparpadsl.

Pexomennyemas iureparypa
1. Teopus BeposTHOCTEH 1 MaTeMaTHUeCKasi CTaTUCTHKA : COOpHUK 3a7a4 / cocT. FO.
B. Boromonos, A. H. Makcumenko, A. H. Mopo3sos ; fpoci. roc. yH-T. - 2-€ u3f.,
nepepad., Apocnasib, Apl'Y, 2009, 110c
2. I'mypman, B. E., Teopus BeposTHOCTEH M MaTeMaTHuYeCKasi CTaTHCTHKA : yueO.
nocobue st 6akanmaspos / B. E. 'mypman. - 12-e u3a., M., FOpaiit, 2014, 479¢
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IIpumepbl BHINOJIHEHUSI 32 JaHUI KOHTPOJILHBIX padoT

IIpumep 1. OmnbIT cocTouT B Opocanuu urpainbHoii koctu. Cobeitre 4, (i=1,2,3,4, 5, 6)
— BBINIAJICHHE [ OYKOB, COObITHE A — BBINMAJEHHE YETHOrO YHCJIa OYKOB, B — BBINMAJEHHUE
HEYETHOTO 4Kcia oukoB, C — BbIMa/IeHUE YKcia OYKOB, KPAaTHOTO TpeM, U [ — BbINIaJIeHUe Yrciia
OYKOB, 0OJIbIIIero Tpex. Beipasure coowitus 4, B, Cu D uepe3 4, (i=1,2, 3,4, 5, 6).

Pemenue. CoObiTHE A HACTYMaeT TOTJa U TOJBKO TOT/Ia, KOTJa HACTynaeT A, Wi A, Win
A6.3Ha‘-II/ITA = A2 + A4 + A@AH&HOFH‘-IHOZB = A] + A3 + Aj, C= A3 + AgI/I D= A4 + A5 + Ag,

Ipumep 2. CKOJIBKUMH CIOCOOAMH MOXHO BBIOpaTh UETHIPEX3HAUYHOE 4YHCIIO, B
JIECATUYHOM 3aIIMCH KOTOPOTO HET HyJIsA?

Pemienne. Takue yeTbipex3HauHbIe YUCIA MOXKHO PAacCMAaTpPHUBATh KaK CTPOKU [UIMHOU 4,
COCTaBJICHHBIE U3 AJIEMEHTOB MHOXecTBa X = {1, 2, 3,4, 5, 6, 7, 8, 9}, T.e. Kak pa3MelICHHS C
HOBTOPEHHUAMH U3 9 37eMeHTOB 110 4. [103TOMY MCKOMOE 49HCI0 croco0oB paBHoO: 9% = 6561.

IIpumep 3. B Opurane 4 xeHmuHbl 1 3 Myx4uH. Cpelld WICHOB OpHUTajibl pa3bIrPhIBAIOTCS
4 dunera B Teatp. KakoBa BepOSATHOCTH TOTO, YTO Cpe/in o0IaaTeseil OMIeToB OKaKeTCs 2
YKEHILUHbI U 2 MYX4YUH?

Pemenue. HpI/IMeHI/IM CXCMY CTaTUCTUYICCKOTI'O BBI60pa. W3 7 aneHoB 6p1/1ra)11>1 4 yenoBeKa
4

MOJKHO BBIOPATh 7 =35 cnocobamu, cire0BaTeIbHO, YHCIIO BCEX 3JIEMEHTAPHBIX UCXOJ0B
2

ucnbiTaHus paBHo 35. Jlanee, u3 4 >KEHIIMH MOXHO BBIOPATh 2 JKESHITUHBI 4 =6 cnocobamu,

2
a U3 3 MyXKYMH MOXHO BBIOpaTh 2 My®ulH 3 =3 crioco6amu. Toraa uucio 6IaronpusTHBIX
_18
ciydaeB Oynet paBHo 6 - 3 = 18. Takum o6pazom, 35

IIpumep 4. BeposTHOCTh MomnajaHus B MULICHb JIJIs iepBoro ctpeska 0,8, a 1uist BTOporo
—0,6. Ctpenku HE3aBUCHUMO JIPYT OT JIpyra CAENAr0T 10 OJHOMY BhICTpeny. KakoBa BEpOSATHOCTh
TOT0, YTO B MUIIIEHb MOMAAET XOTS ObI OJTUH U3 CTPEIKOB?

Pemenne. Beenem o0o3HaueHus: coObITHE A — IMONaIaHNe TIEPBOTO CTpeiKa, coobiTre B —
MOTMaJaHue BTOPOro cTpenika, coositie C — momanaHue XoTs Obl OHOTO M3 CTpenkoB. Torna,
oueBugHO C = A + B, mpuduem coOwitust A 1 B coBmectHbI. CiteoBarensHo, 1o Gopmysie (3)

p(C) = p(A) + p)B) — p(AB).

Tax xak coObITHs A 1 B He3aBHCHMBI, TO

p(C) =p(A) + p)B) —p(A) p(B).

VYuuteiBas, uro p(A) = 0,8, p(B) = 0,6, moaygaem: p(C)=0,8 + 0,6 — 0,8 - 0,6 = 0,92.

Ipumep 5. Haiimute Hanbosee BEpOATHOE YMCIIO MOMNAJaHUuN B MUIIIEHB MPH 5 BBICTpENax,
UCIOJIB3YS YCIIOBHE NpUMeEpa 1, 1 COOTBETCTBYIOILYIO ATOMY UUCIY BEPOSTHOCTb.
Pemenue. Tak xak np + p =5 - 0,8 = 4,8 He nenoe, 1o ko = [4,8] = 4; BepositHOCTD P5(4)

P.(4)=C:08%0,2=0,4096

HaxoauM 1o ¢opmyne beprymim:
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IIpumep 6. Ilo mumeHun npousBoauTcs 4 HE3aBUCHMBIX BBICTpEIa C BEPOSTHOCTBHIO
nonajgaHus npu KaxaoMm BeicTpene p = 0,8. HaliTu 3akoH pacnpeneneHds ITHUCKPETHOU
CJIy4allHOM BEJIMYMHBI X, PABHOM YKCIIy IONAJaHUN B MUILIECHb

Pemenne. Bo3MoxHble 3HaueHus ciyyadhHod BenmwumHbl x: 0, 1, 2, 3, 4.
CoOTBETCTBYIOIIME BEPOSITHOCTH BhIYHCIsAEM 110 (hopmyiie bepuysuu:

po=p(x=0)=C08"-02*=0,0016.
p,=p(x=1)=C} 0802’ =0,0256.
p,=p(x=2)=C308"-0,2°=0,1536.
p,=p(x=3)=C3080,2=0,409.

p.=p(x=4)=C}08" 0,2°=0,4096.
3aKoH pacrpejieieHus X IPeICTABUTCS TabIHIei:
X 0 1 2 3 4

Di 0,0016 0,0256 | 0,1536 0,4096 0,4096
IIposepka: 0,0016 + 0,0256 + 0,1536 + 0,4096 + 0,4096 = 1.

Ipumep 7. lana dpyHKums

i

1 “,n

1 i o i

Y

Asnsercs mu Gynkmus F(x) pyHKIMen pacnpeneneHuss HEKOTOPO# CITydyaiiHOW BETUYHHBI?

p X <x< X
B ciayuyae monoxuTensHOro OTBETa HaauTe 6 3
F(x).

Pemenue. [yt Toro uto6s! Hanepen 3amanHas Gyukmus F(X) sBisutack QyHKIMe#H pacrpe-
JIEJIEHNs] HEKOTOPOM CclydyailHOM BEJIMYMHBI X, HEOOXOAUMO U JOCTATOYHO BBITIOJHEHHUE CIEdy-
IOIUX YCIIOBUH (XapaKTePUCTUUECKUX CBOMCTB (PYHKIIMU pacTpeesieHus):

1. F(x)— HeyObIBaromast GyHKITHSI.

mkE(x)=1 Im F(x)=0
2. X0 , X?-w .
3. Ilpumobom x € R F(x—0)=F(x).

Jlnst 3amanHO¥M (GyHKIMHM F(X) BBITIOJIHEHWE 3THX YCJIOBHM OYEBHIHO. 3HA4uT, F(X) —
(GyHKIMS pacnpeneneHus.

. Iloctpouts rpadux QyHKIMH

i
pl-=x< —)
BepositHOCTB BBIYHCIIIEM 110 (hopMmyIie:
T I I N \/5—1
pl=<x<—|=F|-|-F|=|=sin - —sin—=——
3 3 6 3 6 2

Ipumep 8. [ana QyHKIMSA

[ AL AR vy

I | [nl I

SAsnsierca mu F(x) pyHkuueit pacrpeneneHus cirydailHOM BETUYUHbI?

N
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Pemenne. Jlerxko 3ameruth, uro F(1) = 0,2 > 0,11 = F(1,1). CnenoBatensuo, F(x) He
SBJSICTCSl HEYOBIBAIOIICH, a 3HAYUT, HE SBISETCS (YHKIMEH pachpeneneHuss CIyJdaiHon
BEJIMYMHBI. 3aMETUM, YTO OCTAIbHBIE IBa CBOMNCTBA JIJIsl JaHHOW (PYHKIIMU CIIPABEATUBHI.

Ipumep 9. lana pynkius

flx :Z,{O, et %< 0,666

[Ipu xakoMm 3HaUYE€HUU TOCTOSTHHOW @ (yHKIUSA f(X) SABIAETCS TUIOTHOCTHIO BEPOSITHOCTH
HEKOTOpOH ciy4aitHoM BenuuuHsel X? Haiinute ¢pyHkuuto pacnpenenenus F(x) Beauunnsl x? Bei-
YUCJIUTE BEPOSTHOCTH MOMAJaHUsl CIIy4yalHOW BEIWYUHBI X B npoMexyTok [0; 1] nByms
croco0aMu: MpH MOMOIIY TUIOTHOCTH BEPOSATHOCTH f(X) M MpH moMoiy (GyHKIMH pacrpeserie-
Hus F(x).

Pemenue. Hpexcz[e BCCTO0 OOJIDKHO ObITh a> 0. I[J'I}I HaXOXACHUA 3HAYCHHUA «a 3allMIICM
© 0

- (1 _
ff(x dx=1, af e =1, -—e¢" =
ycinoBue (3) u mpeobpazyem ero: —o -0 0( 0
a_y
a

CJ‘IGI[OBaTeJ'IBHO a = o ¥ QyHKIUA f(x) UMEeT BU/I;
[ ]

flej=00, eom s )i

Haiinem q)yHKumo pactipenenenus F(x):

:_f f(t)dt:_f 0 dt=0;

ecim x< 0, To
X

:f f(t)dtZIOdt+f ae %ldt=1- e ¥
Y J 0

econ x> 0, To

f

=00, gD i

CrnengoBatenbHO,

flx dx_fae“dx_l—i.

e’

0<x<1

OQ—,H

Boruucium BepositHocts P(0 <x< 1) :

IMpumep 10.CinyyaitHas BenuunHa X HMMEET IJIOTHOCTh pacrpeeneHus (MoKa3aTeIbHbIN
3aKOH PACTIPEICIICHHUS):

flx :Z,{O, et X <0, 6660

Haitgute MaremaTuyeckue 0KUAAHUS BEJIUYMH X U Y = 2X?% +3.
Pemenune. NMmeem:

—X _(XXOO r —X 1
MX:fxcre x=-xe \+fe dx = =
0 0 0 a
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MY = f(2x2+3) ae ™ dx =

3a” +4
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