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1. Ileain ocBOEHMSI AMCIATIIIMHBI

Henssimu quctunianael « Teopust BEpOsITHOCTEM U MaTEMaTUYECKasi CTATUCTUKAY SIBIISIIOT-
cs1 (opMupoBaHUE BEPOSTHOCTHOTO MBIIIICHUS, OCBOSHUE CTYJACHTAMH OCHOBHBIX ITOIXOJIOB K
MaTeMaTH4ecKoi 00paboTKe pe3ynbTaToB HAOIIONCHUN M M3MEPEHUN METOJaMU TEOPHUU BEpO-
SITHOCTEH U MaTeMaTUYECKONW CTAaTUCTHKH.

2. Mecto nucuumiunsel B ctpykrype OII 0akanaBpuara

HucuuruinHa «Teopus BeposaTHOCTEH M MaTeMaTHyecKasl CTaTUCTHUKa» OTHOCUTCS K Oa-
30B0it yactTuOll GakanaBpuara. [1pu n3ydenun aucrurmasl «Teopust BeposTHOCTEH 1 MaTeMa-
TUYECKasl CTaTHCTUKa» HEOOXOJIUM ypOBEHb OCBOEHUS TUCLMIUIMH «MaTreMaTHYeCKUi aHaIu3»,
«["eomerpus u anredpay, «nddepeHnnanbupie ypaBHEHHUS» HE HIKE TIOPOTOBOTO.

IlosydyeHHBIE B paMKax JUCHUILIMHBEI «Teopus BEpOSITHOCTEN U MaTEMAaTHYECKask CTATH-
CTHKa» 3HAHUS HEOOXOIMMBIIJS Pa3BUTHS HABBHIKOB PELICHMS CIOXKHBIX 3a7ay, W3Y4EHHUSIPO-
(GWIBHBIX KypCOB 110 MaTeMaTHKe (B TOM YHCIIE IPOJOJIKEHUS U3YYEHUS CTATUCTHUECKUX METO-
JIOB B paMKax IMCHUIUIMHBI «J{OTIOTHHUTENBHBIEC TI1aBBl MATEMAaTHYECKON CTaTUCTHKI), CIIOCO0-
CTBYIOT IIOHUMaHUIO 0COOEHHOCTEH (PYHKIIMOHMPOBAHUS BEPOSTHOCTHBIX MaTeMaTHYECKUX MO-
JEIIEH.

3. [InanupyemMble pe3y/abTaThbl 00y4YeHHs] M0 AUCHMILINHE, COOTHECEHHbIE ¢ MJIAHH-
pyeMbiMu pe3yjbTatamu ocBoeHusi OIl 6akanaBpuara

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komnereHMit B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyrolmux 3HAHWUMH,
YMEHUH, HaBbIKOB U (WUJIH) OIBITA IEATEIIbHOCTH:

dopmupyemMasi KOMIIETEHI U NHaukaTop N0CTHKEHUS Ilepeuenb
(xox u popmyIHpPOBKA) KOMIIeTEHIINH IVIAHUPYEMBbIX Pe3yJIbTATOB
(xoa u opMyIHpPOBKA) 00y4eHHs

OomenpodeccuoHATbHBIEKOMIIETEH MU

3HaTh:
— OCHOBHBIE TIOHSTHS, TEOPEMBI
U yPaBHEHHSI TEOPHUHU BEPOSTHO-
CTe M MaTeMaTHYECKOHW CTaTH-
CTHKH;
— TOYHBIE METOJBI BEIYMCIEHUI

OIIK-1CrnocobeH npuMeHsITh
dbyHIaMeHTalbHbIC 3HAHHUSI,
MOJTyYeHHBIE B 00JIaCTH Ma-
TEMaTHUYECKHX U (UJTH) ecTe-
CTBEHHBIX HAaYK, U UCITOJIH30-
BaTh UX B NMpodeccruoHab-

HOU JIeITENbHOCTHU

OIIK — 1.1 lemoHcTpHpyeT
HaBbIKU pabOTHI C yueOHOM
JUTEPATypPOU 110 TUCLHUIUINHE
OIIK - 1.2 [lemoHCTpHpYyET
HAaBBbIKU PELIEHUS TUIIOBBIX
3a/1a4, BBITIOJTHEHUS CTaH-
JAPTHBIX JAEUCTBUI

OIIK — 1.3 /IemonCcTpHpYET
HaBbIKU UCIOJIb30BaHUS OC-
HOBHBIX MOHATUH, KOHLIE-
i, (hakToB, MPUHIUIIOB Ma-
TEMaTHKU U €CTECTBEHHBIX
HayK JJIsl peLIEHMs] IPAKTU-
YeCKHUX 3a/1a4

B TEOPHUH BEPOSITHOCTEH,

— METO/Ia IOCTPOEHUS OLIEHOK U
MIPOBEPKHU THIIOTE3 B MATEMaTH-
YECKON CTaTUCTHKE.

YMmerh:

— HaXOJUTh BEPOSITHOCTH CIIOXK-
HBIX COOBITHI C HCITOJIb30BaHM-
€M CBOICTB BEPOSITHOCTEH;

— HAXOJUTh YCIIOBHBIE BEPOST-
HOCTH COOBITHI, BEpPOSTHOCTH
CII0KHBIX COOBITHI C MCIIOIL30-
BaHHWEM (QOpPMYJbl TIOTHOH Be-
postHocTH U Gopmysl baiteca;
— HaxOJUTh W aHAIHU3UPOBATH
YHCJIOBBIC XapaKTEPUCTUKHI
CIIy4aiHBIX BETTUIHH,

— HaxXOJUTh 3aKOHBI pacrpese-
JICHWsI 3aBUCHMBIX CIyYaiHBIX
BEJIMYMH,

— TIPOBEPATH THUIIOTE3BI C WC-




JICHHS,

moyib3oBaHueM kputepus [lup-
COHA, TIPOBEPSITH OJHOPOJHOCTD
BBIOOPOK.

BiaaeTh HaBBIKAMMH:
— TIOCTPOCHHSI PAIOB pacrpene-

pacnpesiesieHus] CIy4YaiHbIX Be-
JIMYWH,

— TEHEPUPOBAHUS CIydalHBIX
BEIUYMH C 33JJaHHBIM 3aKOHOM
pacrpeneneHus,

HEU3BECTHBIX TAPaMETPOB pac-
npejieNieHust C UCTIOJIb30BAHUEM
METO/la MaKCHMaJbHOIO IpaB-
JIOIOA00MsI, METOJa HauMEHb-
X KBaJpaToB,
MEHTOB.

(GyHKUMH, TUIOTHOCTEH

IIOCTPOCHHUA OIICHOK

METOJA MO-

4. O0beM, CTPYKTYpa U coiep KaHue TUCHUTIIHMHBI
OO1m1ast TPyI0EMKOCTh JAUCIUILTAHBI COCTABIISET 73a4.e]1., 252aKkaj.uac.

Buabl y4eOHbIX 3aHATHH,

DopMbI TEKYLIET0
KOHTPOJIAl yClleBaeMo-

£ | BKJIIOYasi CAMOCTOSATEJILHYIO
Tembl (pa3aesibl) = CTH
Ne 2 padoTy CTy1eHTOB,
AMCUUIIMHBI, =
n/n 5 U UX TPYA0EMKOCTh
HX COAEpKAHME O DopMa NPOMEKYTOY-
(B akageMHU4eCKHMX 4acax) .
HOI aTTecTalMHU
(mo cemecTpam)
KonraktHasi pa6ora
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1 MaremMaTnyeckue OCHOBBI 5 ] 10 4 3agaHus I caMOCTOS-
TEOPUU BEPOATHOCTEN TEILHOH PabOoTHI
BepositHocTHas  3aBucH- 3aanust 111 CaMOCTOSI-
2 |MOCTb W YCIOBHas Bepo-| 5 6 8 2 8 TeJIbHOU paboThl, Kon-
SITHOCTD TponbHas pabota Nel
N 3aganus Aasi caMoCTOs-
3 |CnyualiHas BeIMUYMHA 5 8 6 2 9,7 A Y
TEIHHON pabOTHI
HucnoBble XapaKTEPUCTU 3anamms i CamoCTos-
4 N p p 5 8 6 2 5 TEJILHOU paboThI,
KU CIIyYalHbIX BEJIMYUH K
OHTpoJIbHas pabota Ne2
3amaHus A caMoCTOsI-
5 |IIpenenbHbIe TEOPEMBI 5 6 6 1 TEJIbHOU paboThl,
CamocrosTenpHas pa60Ta
Bcero 3a 5 cemecTp 36 | 36 7 28,7 [3auer
HenpepsiBHbIE citydaiiHble
6 pep ya 6 | 14 | 14 10 | Konrpomsmas paGoraNe3
BEJIMYUHBI




3amgaHust 11l CaMOCTOSI-
OcHoBaHusI MaTremaTh4e- M
7 N 6 8 4 2 4 TETHLHON paboThI
CKOM CTATHCTHKM KonrtponbHas paboraNe4
MeTozbl OCTDOCHIS 3aganus Iasi caMoCTOs-
8 P 6 6 8 2 6 TETHLHON paboThI
OLICHOK KontponbHas padoraNe5
3aganus Iasi caMoCTOs-
9 |I'mmore3bl M ux mposBepka | 6 | 4 | 8 2 9 A A
TeJIbHOU paboThI
Bcero 3a 6 cemecTp 36 | 36 7 29 |Dk3aMeH
Bceero 72 | 72 14 57,7

Conep:xanue pa3/iesioB IUCHUIIHHBI:

Pazgen 1. MaTemaTuyeckue 0CHOBbI TEOPUH BEPOSITHOCTEH

WMHTYyUTUBHBIE NPEINOCHUIKA TEOPUU BeposiTHOCTEN. ONBIT, MHOXKECTBO 3JIEMEHTAPHBIX
UCXOJIOB OmbITa, coObiTHe. Kiaccuueckoe, cTaTUCTHUECKOE, TEOMETPUUYECKOE ONpEeTICHUsI Be-
postHocTH. CyObEeKTUBHAS BEPOSTHOCTb.

Matematuueckoe omnpeaeneHue BepoITHOCTH. Anrebpa coObITHii, G-anredpa. AKCHOMBI
TEOPUHU BEPOSITHOCTEN U CIICICTBUSA U3 HUX. BEpOSTHOCTHOE MPOCTPAHCTBO KaK MapagurMa Bepo-
ATHOCTHOT'O MBIIIUICHUS U KaK KOPPEKTHAsi MaTeMaTH4ecKasi MOJeINb CIIy4aitHOTO SBICHUSI.

CoOpbITHs, Onepauy HaJ HUMHU. BeposTHOCTB, CBOMCTBA BEPOSITHOCTH.

Paznen 2. BeposiTHOCTHasi 3aBUCMMOCTD M YCJIOBHAsi BEPOSITHOCTh

3aBUCHMMBIC M HE3aBHCHUMBIE COOBITHS. YCIIOBHas BEPOATHOCTH COOBITHS. [IpHumHHO-
CJICZICTBEHHAs] U BEPOSATHOCTHAsS 3aBHCUMOCTh. Dopmyiia mosHo# BepostHocTH. Dopmyra baiie-
ca (Teopema rumnores).

Pa3nen 3. Cryyaiinasi BeJIMYHHA.

Jeranu3anus MaTeMaTHUYeCKOM MOJEIN CIyY4alHOIO SIBJICHHUS M KOHLENIUS CIIy4alHOU
BenuuMHbl. CiyyaiiHas BelMYMHA Kak (QYHKIMS OT 3JIEMEHTApHBIX MCXO/0B omnbiTa. CiydaiiHas
BEJIMYMHA KakK (YHKIUS, ONpe/aeseHHas Ha BEPOSTHOCTHOM MPOCTpaHCTBE. J[MCKpeTHBIE Clly-
YailHbIE BEIIMYUHBI.

I'eomerpuueckoe pacnpenenenue. Cxema bepHymun n OMHOMMANIBHOE paclpeseeHue.
['nnepreomerpuueckoe pacnpenenenue. [Ipocreitmuii motok coObiTuit 1 pacnpenenenue Ilyac-
coHa. BektopHble ciydaliHble BENTMYMHBI. 3aBUCHMBbIE U HE3aBHCHUMBIE CIy4yallHble BEIMYUHBI,
YCIIOBHBIE 3aKOHBI pacnpeaeneHus. OyHKIUM OT clyyailHbIX BeJIWYHH, MpeoOpa3oBaHUe 3aKOHA
pacnpenenenus npu QyHKIMOHAIBHOM MpeoOpa3oBaHUU CIIy4allHbIX BEJHUYUH.

Pa3nes 4. UncoBbie XapaKTePUCTHKH CIYy4YaHHBIX BEeJTHYHH.

MaremaTruecKkoe OKHIAHUE U JUCIIEPCHUS CIIyYalHOW BEIUYUHBI. MOMEHTHI CIIy4yaHOU
BeNMYMHBL. Moja, MeinaHa, KBaHTWIIb. Y CJIOBHOE MaTeMaTHIECKOE OKHIaHHUE.

KoBapuanust 1 ko3 GUIIMEHT KOppENsSIUK IBYX CIYYalHBIX BEIUMYNH, CBOHCTBA HEKOP-
PEIMPOBAHHOCTH M He3aBUCUMOCTH.KoppensunonHas MaTpuua.

Paspnean S. IIpeneibHbie TEOpEMBI.

HepasenctBo YeOpiméBa. 3akoH Oonpmmx yucen. Teopembl XununHa v YeObluéna.
Ycunennslit 3akoH Oonbiux yrcen. Teopema [Tyaccona.

[lenTpanbHas npenenpbHas TeopeMa. MHTerpanibHas reopema Myaspa-Jlamiaca. Hepasen-
ctBO beppu-Occeena.

Pa3zgen 6. HenmpepbiBHBIE cly4aiiHble BeJIUYUHBI.

OyHKIUS pacrpesesieHus] CIIydaifHOW BETUYMHBI, €e CBOMCTBAa. AOCONIOTHO HEMpEpbIB-
HBIE CITy4ailHbI€ BEJIMYMHBI, TUIOTHOCTh pacnpeaeneHud. JIoKaapHbIA CMBICT IUIOTHOCTH. [Tpume-
pBl pacHpeleleHuii: PaBHOMEPHOE, IMOKa3aTeabHOe, HOpMajbHOE. UHMCIIOBBIE XapaKTEpPUCTUKU
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HEMPEPHIBHBIX CIIYYAHHBIX BEJIMYWH: MaTEeMaTUUECKOE OKHIAHHE, TUCIIEPCHs, KOBapHUaIIHs, KO-
3 PUIHMEHT KOPPEIALUH.

BekTopHble ciydaitHbie BenmuuuHbl. Haxox/1eHne 4acTHBIX TUIOTHOCTEH 1Mo OOIIeH MmIoT-
HocTH. ['eoMerpuueckue BeposTHOCTH. [IpeoOpa3oBaHusi HEMPEPHIBHBIX CIYyYaWHBIX BEJIHYMH.
CyMMHpOBaHHE CIIy4ailHBIX BEIUYHH, (hopMysia CBepTKHU. | eHeprpoBaHUe BEIMYHH C 3aaHHBIM
3aKOHOM PACIIPE/ICIICHHUS.

Pa3zgen 7. OcHOBaHHS MAaTEeMATHYECKOH CTATHCTHKH.

Krnaccudeckass Mojenb MareMaTudeckoid cratucTuku. [lorstue BoiOOpku. OlleHKa Kak
GbyHKIMS BBIOOPKU. XapaKTEPUCTUKH BBIOOPKHU: COCTOSATEIBHOCTh, HECMEIIEHHOCTh. CpaBHEHUE
OLICHOK.

Omnupudeckas GyHkmus pacnpeneneHus. Teopema [ 'nmuBenko-Kanremnu. Dvmmpude-
CKasl INIOTHOCTH pacrpeiesieHusi (TMCTorpaMma).

Pa3znen 8. MeToabl NOCTPOEHUS OILIEHOK.
TouedyHoe W WMHTEpPBAIbHOE OllEHWBaHWE. MeTo HaumOOJBIIEro MPaBIOOA00Ms, METOT
MOMEHTOB, METOJI HAMMEHBIINUX KBaJApaToB. CBOKCTBA MOJYyYaE€MbIX OLIEHOK.

Pa3nen 9. 'mnore3nl M MX MpoBepKa
CraTtuctuyeckas runoresa, Kputuueckas 001acTb rMIOTE3bl, ypOBEHb 3HAYMMOCTHU. [Ipo-
CTBI€ U CJIO’KHBIE CTATUCTHYECKHE rUNO0Te3bl. CTaTUCTUYECKOE PEILIEHUE U PEILIAOIEee PAaBUIIO.
Cratuctuku Konmoroposa, CmupnoBa u Ilupcona (xu-kBajapar), CTaTUCTHYECKUE Tal-
munpl. [IpoBepka CTaTUCTUYECKUX TUIOTE3 O 3aKOHAX pAaCHpEENICHUs: KPUTEPUM COTJIacus,
KPUTEPHH OJTHOPOTHOCTH.

5. O0pa3oBare/ibHBbIC TEXHOJIOTHH, HCIOJIb3yeMble NPH OCYLIECTBICHHH 00pa3oBa-
TEeJILHOI0 Npouecca Mo JUCHHILINHE

B nporecce 06yueHust UCTIONB3YIOTCS clelyrolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

Broanas jekuust — JaeT MNepBoe 1eJ0CTHOE MPEACTaBIECHUE O JUCLUIIIMHE U OPUCHTU-
pPYET CTyJIeHTa B CUCTEME U3YUEHUs JaHHOW AUCUUIUIMHBL. CTyIeHTBI 3HAKOMSITCS C HA3HAUYECHHU-
€M U 3aJjauaMi Kypca, €ro posiblo U MECTOM B CUCTEME Y4E€OHBIX JUCUUIUIMH U B CUCTEME MO~
TOTOBKH B 11e70M. JlaeTcst kpaTKuit 0030p Kypca, HCTOpHUS pa3BUTHs HAYKU U MPAKTUKH, JOCTH-
JKEHUS B DTOH C(pepe, HMMCHA M3BCCTHBIX YUCHBIX, M3JIaratoTCsa NCPCIICKTUBHLIC HAITPABJIICHUA HUC-
cienoBanuil. Ha 3To#l nekiuu BBICKa3bIBAIOTCS METOAMYECKHE U OPraHU3allMOHHBIE 0COOEHHO-
CTH paboThl B paMKax JaHHOW AMCLMIUIMHBI, a TaKXKe JAeTCsl aHaJlu3 PEKOMEHAyeMol yueOHO-
METONYECKON JTUTEPATYPBHI.

AxaneMuyecKkast JieKIus (WIN JEKIHs 00IIEero Kypca) — ocieloBaTeIbHOE U3JI0KEHHE
MaTepHala, OCyIIECTBIsIeMOe NMPEUMYIIECTBEHHO B BUJE MOHoOJOra mpemnojaBatens. TpeOoBa-
HUS K aKaJeMHUYeCKOH JIEKIIMHM: COBPEMEHHBIN Hay4HbIM ypOBEHb M HACBIIIEHHAs HHPOpPMATHB-
HOCTb, YOeTUTeNbHasi apryMeHTaIMs, TOCTYITHAs U OHATHAs! pedb, YeTKas CTPYKTypa M JIOTHKA,
HaJIM4Yue SIPKUX IPUMEPOB, HAYYHBIX J0Ka3aTeNbCTB, 000CHOBAaHUH, (PaKTOB.

IIpakTnyeckoe 3aHsAATHE — 3aHATHE, IOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUN H
HAaBBIKOB U 3aKPCIIJICHHUIO IMOJTYYCHHBIX HaA JICKIIUU 3HAHUH.

6. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH, HCMOJIb3yeMbIX NMPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOr0 Mpoiuecca Mo AUCHHUILINHE, BKJIWYas NepevyeHb JHULIEH3UOHHOIO MPo-
rPaMMHOr0 odecrne4eHusi 1 MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM (NIPH HEOOXOAUMOCTH)

B mporuiecce ocymiecTBiaeHus: 00pa3oBaTeIbHOTO MPOLIEcca UCTIONb3YIOTCS:

— U1t GOpMUPOBAHMS TEKCTOB MAaTEPHAIIOB JUIS TPOMEXYTOUHOM U TEKyIIeH aTTecTaluu,
JUI pa3pabOTKU TOKYMEHTOB, PE3EHTALUH, U1 Pa0OThI C 2JEKTPOHHBIMU TaOIUIIAMU:

nporpammel Microsoft Office (OfficeStd 2013 RUS OLP NL Acdmc 021-10232),
nporpammel LibreOffice (cBo6oaHO0 pactipoctpansemoe I10),
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n3marenbekas cucrema LaTeX
— IS TIOUCKa y4eOHoi muTeparypsl oubnuoreku Apl'Y— ABroMmaTuzupoBaHHas OuOIHO-
teunas naopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOW W JOMOJIHUTEJbHOH Yy4eOHOH JHMTEPATypbl, PeCypcoB HH-
(opMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTu «HTepHeT», HEOOXOAUMBIX JI OCBOEHMS
AUCHHILIMHBI

a) OCHOBHAS:

1. bype, B. M., Metonb! npukitagaoit cratuctuku B R u Excel [DnekTponHsIit pecypc] :
yue6. mocobue / B. M. bype, E. M. Ilapununa, A. A. Cenakos, CII6., Jlanb, 2016, 152¢c —
https://e.lanbook.com/book/10249#book name

2. Xycuytaunos, P. I11., COopHUK 3a7a4 110 Kypcy TEOPUH BEPOATHOCTEW U MaTeMaTHye-
CKOM CTaTHCTUKH [DNEeKTpOHHBIN pecypce] : yuel. mocodue. - 2-e usf., ucnp., CII6., Jlans, 2014,
320c — https://e.lanbook.com/book/53676#book name

3. Makcumenko, A. H., Teopus BeposTHOCTEI: yued. mocodue i CTYAEHTOB, 00y4aro-
mmxcsi o HampabiieHusM [lpuxnannas uadopmaTtuka, OyHnameHTaibHas HHOOPMATHKA U UH-
dopmarmonnsie TexHonoruu / A. H. Makcumenko, FO. B. boromornos; fApocin. roc. yu-T, fpo-
cnasib, Spl'Y, 2014, 120c

4. Makcumenko, A. H., Teopust BeposiTHOCTE# [DNEeKTpOHHBII pecypc] : yueb. mocodue
JUISL CTYJIEHTOB, oOy4aromuxcs 1mno HampasieHusM [Ipuknannas nandopmaruka, OyHnaMeHTaIb-
Has uHbopMaTuka U uHpopMmanrnoHHsle Texnonoruu / A. H. Makcumenko, FO. B. boromornos;
Spoci. roc. YH-T, Spocnasnp, SApl'y, 2014, 120c -
http://www.lib.uniyar.ac.ru/edocs/iuni/20140404.pdf

5. Teopus BeposiTHOCTEN U MaTeMaTHuYecKas CTaTHCTHKaA : COOpHMK 3aaay / coct. FO. B.
boromonos, A. H. Makcumenko, A. H. Mopo3oB ; fpocn. roc. yH-T. - 2-€ u3j., nepepad., SApo-
cnarib, Spl'Y, 2009, 110c

6. I'mypman, B. E., Teopus BeposiTHOCTEH M MaTeMaTHYecKasi CTaTUCTHKA : y4el. Mmoco-
6ue mnsa 6akanaBpoB / B. E. 'mypman. - 12-e uza., M., FOpaiit, 2014, 479¢

7. Teopus BeposTHOCTEN M MaTeMaTUYEeCKasi CTAaTUCTHKA [ DIEKTPOHHBIN pecypc] : cOop-
HuK 3a1a4 / coct. 10. B. boromonos, A. H. Makcumenko, A. H. Mopo3oB ; fpoci. roc. yH-T. -
2-¢ H31I., nepepad., Spocnasib, Apl'Y, 2009, 110c -
http://www.lib.uniyar.ac.ru/edocs/iuni/20090405.pdf

8. Kpemep, H. Lll. Teopus BepOSTHOCTEN U MaTeMaTnyeckas cTaTucTuka : y4ebHUK 1 npakTUKym ans
By3oB / H. LU. Kpemep. — 5-e u3g., nepepab. n gon. — Mockea : N3gatenbcteo KOpant, 2022. — 538 c. —

(Bbicwee obpasoBaHue). — ISBN 978-5-534-10004-4. — TekcT : anekTpoHHbIn // OBpasoBartenbHasa nnat-
dopma KOpanT [canTt]. — URL: https://urait.ru/bcode/495110

0) JOTOJIHUTEIbHAS

1. COoopHHK 3a/1a4 IO MaTeMaTuke : yued. mocodue /s BTy30B / mox pen. A. B. Epumo-
Ba, A. C. [locnienoBa. B 4 4. Y 4. - [3-e u3x., nepepad. u non.], M., ®uzmatiur, 2004, 430c

2. Bentnens, E. C., Teopus Bepostaocreii / E. C. Bentuens, JI. A. OBuapos. - 2-¢ u3.,
crepeorur., M., Hayka, 1973, 366¢

3. bopoBkoB, A. A., Teopus BeposiTHOCTEH : yueb. mocobue st BTy30B / A. A. bopos-
KOB. - 2-€ U31., mepepald. u gom., M., Hayka, 1986, 431c¢

4. I'mypman, B. E., Teopus BeposiTHOCTEl 1 MaTeMaTH4ecKasi CTaTUCTHKA : y4el. 1Moco-
6ue nns BTy30B / B. E. 'mypman, M., Beicias mkomna, 2001, 479¢

5. @ennep, B., Beenenue B Teoprio BEpOATHOCTEHN U €€ MPUIIOKEHHUS : TIep. ¢ aHr1. B 2 T.
T.1, M., Mup, 1984, 527¢

6. ®emep, B., BBenenue B TeopHio BEpOATHOCTEN U €€ MPUIIOKEHUS : Iep. ¢ aHri. B 2 T.
T.2, M., Mup, 1984, 751c



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

7. JleBun, A. 1O., O noruke MareMaTH4ECKOM CTATUCTUKHU : TEKCT JIEKIUK no Kypcy "Jlo-
MOJIHUTENIbHBIE TJIaBbl MareMatudeckor craructuku" / A. 0. Jleun, B. B. Maiiopos, M. JL.
MsuuH. - 2-e u3a., nepepad. u gor., SApocnasis, SApl'Y, 2003, 44¢

8. I'mypmamn, B. E., PykoBoJCTBO K pelIeHHIO 3a/1a4 110 TEOPUH BEPOSITHOCTEN U MaTema-
TUYECKOW CTATUCTHUKE : y4eO. mocobue. - 5-e us., crepeotutl., M., Beicimas mkomna, 2001, 400¢

11. KoBanenxo, U. H., Teopust BeposSsTHOCTEH U MaTeMaTu4yecKas CTaTUCTHKA : y4eO. mo-
coobue mis By3oB / M. H. Koanenko, A. A. ®wmnmosa. - 2-¢ u3a., nepepad. u nom., M., Beic-
mas mkoja, 1982, 256¢

B) pecypchl cetu «HTepHeT»

1. DnextponHas 6uGnuoreka yueOHbIX MaTepuaioB SApl'yY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php).

2. KOHCHEKTHI JIEKIHI 110 TEOPUH BEPOSITHOCTEN U MaTEMaTUUECKOM CTaTUCTUKE
(H.B.Yepnoga) (http://www.nsu.ru/mmf/tvims/chernova/).
DnekTpoHHO-O0ubnoreunas cucrema «HOpat»(https://urait.ru/ ).
DnexTpoHHO-0ubnnoTeyHas cucreMa «Jlauby»(https:/e.lanbook.com/).

nalie

8. MarepunanbHO-TeXHH4YeCcKas 0a3a, HeoOXoaMMasi JJIsl OCylIecTBJIeHUs 00pa3oBa-
TeJbHOI0 Npouecca no JUCHHUIINHE

MarepuanbHo-TexHHUeCcKas 0a3a, HeoOXoaAUMas JUIsl OCYIIECTBIEHUS 00pa30BaTEIbHOIO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOW COCTaB ClieUaIbHbIE TOMELICHMUS:
yueOHbIE ayIMTOPUU AJIs1 IPOBEACHUS 3aHATHI JIEKLINOHHOTO TUIIA;
yueOHbIE ayTUTOPUU JJIsl IPOBEACHUSI IPAKTUUECKUX 3aHIATUN (CEMUHAPOB);
yueOHbIe ayTUTOPUHU JJIsl IIPOBEICHHSI IPYNIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTALIUH;
y4eOHbIe ayTUTOPUHU JJIs IIPOBEICHHSI TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHON aTTeCcTallny;
MOMEIIEHUS /1151 CAMOCTOSITENbHOM paboThl;

MOMEIIEHUS U1 XpaHEHUs U TPOPUIAKTHIECKOTO 00CTyKUBaHUS TEXHUUYECKHX CPEJCTB 00yyde-
HUS.

CrnenanbHble MOMEINIEHHUST YKOMIUIEKTOBAaHbl CPEACTBAMU OOYYEHHs, CIYKAIUMH JUIs
npeJcTaBieHus yueOHoM nHpopManuy O0IbIION ayAUTOPHH.

ITomerieHust A CaMOCTOSITEILHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOMH
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTh «MHTepHeT» M obecrneueHueM J0CTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeIbHYIO Cpely OpraHU3alllu.

Yucno mocaoyHbIX MECT B JIEKIIMOHHOW ayAUTOpUM Oosiblie 100 paBHO CIIUCOYHOMY
COCTaBy MOTOKA, a B ayJUTOPUU JIsl PAKTUYECKUX 3aHATHH (CEMMHApOB) — CIIUCOYHOMY COCTa-
BY I'PYIIIBI 00Y4arOIIUXCS.

ABTOP(BI) :
Jouent kadenpsr quckperHoro ananusa k.¢.-m.H.  FO. B. boromosnos


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.nsu.ru/mmf/tvims/chernova/
https://urait.ru/
https://e.lanbook.com/

IMpuiio:xkenne Nel k padoyeil nporpaMme I CIATIIMHbI
«Teopusi BepoATHOCTEH U MaTeMaTHYeCKAS CTATUCTHKA)

DoH/1 OLIECHOYHBIX CPEACTB
JJ1s1 IPOBe/IeHUs] TeKylIeil ¥ MPOMeKYTOUHOI aTTecTAlMU CTY/IeHTOB
N0 AUCHUIIHHE

1. TunoBbie KOHTPOJIbHBIE 32/1aHUSI WJIN HHbIE MATEPUAJIbI, HE00X0UMBbIE 1JIsl OLeHKHU
3HAHMA, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
dopMupoBaHusi KOMIIETEHIM I

1.1. KoHTpoJsibHBbIE 32/1aHUS ¥ HHbIE MATEPUAJIBLUCIOJIb3yeMble B IIpoLecce TeKyllei aT-
TeCcTAlUHU

Koutpoabsnas padora Nel (CoObITHS M UX BEpPOSITHOCTH)

1. U3 muoxectna {0, 1,2, 3,4, 5, 6,7, 8,9} Haynauy BeIOpaHO YHCIIO (, IOCJIE€ YETO COCTABICHO
ypaBHeHue x> + 4x + q = 0. KakoBa BepOATHOCTb TOr0, YTO KOPHH ITOI0 yPaBHEHHUS OKAXKYT-
Cs ICHCTBUTEIbHBIMM YHCIIAMH?

2. B maccaxupckom noesne 9 BaroHoB. CKOJIBKUMH CIIOCOOAMH MOXKHO paccaauTh B moesne 4
YeJIOBEK MPH YCIOBUH, YTO BCE OHU JIOJDKHBI €XaTh B Pa3IMYHbBIX BaroHax?

3. Haymauy BeIOupaercs Tpex3HauHOE YHCIIO, B IECATUIHON 3aIUCH KOTOPOTo HeT Hyis. Kako-
Ba BEPOATHOCTH TOTO, UTO Y BBIOPAHHOT'O YKCIIa POBHO JBE OJUHAKOBBIC IUDPHI?

4. B ypne 6 6enpix u 4 uepHbIx mapa. V3 3Toii ypHBI Hayaady u3BiIekau S5 mapoB. KakoBa Be-
POSITHOCTH TOTO, 4TO 2 U3 HUX Oenble, a 3 yepHbie?

5. Tpu MononbIX yenoBeka cloXuUiau B nusiny 10 oguHakoBbele OyMaXkek, OHa U3 KOTOPBIX OT-
MedeHa KpectoM. [lo ouepenu oHM BBIHUMAIOT Haynady OyMaXKKu, OKa KTO-HUOY/b U3 HUX
HE BBIHET OTMEUYeHHYI0. HaliTi BepOSATHOCTb TOTO, UTO €€ BBITALIUT TOT, KTO HAYWHAET Iep-
BBI.

6. U3 5 ctpenkoB 2 momnaaaroT B 1€k ¢ BepossTHOCTHIO 0,6 1 3 — ¢ BeposaTtHocThiO 0,4. UTO Be-
posiTHEe: TOMAaIeT B 1Iellb HayJauy BRIOPaHHBIN CTPEIOK UIIH HET?

7. B nepsoiu rpymnne K cryaeHToB, BO BTopoi - M. B niepBoi#l rpyniie CTUIIEHIUIO BCEM BbLIAIN
B Habope 6x50 p. + 4x100p., Bo BTOpOIt - B HAabope 10x50 p. + 2x100 p. Hekwuii cryneHr ,
MOJIOKUB CTUIIEHMIO B KapMaH, BBIHYJ 3aT€M OJHY aCCUTHALIMIO; OHA OKa3aJach JOCTOMH-
ctBoM B 50 p. KakoBa BEpOsSTHOCTB TOTO, YTO CTYJAEHT U3 BTOPOM I'PYyMIIbI?

OTBeThI U yKa3aHMS K PELICHUIO KOHTPOJIbHOU paboThl Nel.

1) 0,5. Ykazanue: 3anucaTh JUCKPUMHUHAHT M BBISICHUTH, NPU KAaKUX ¢OH HEOTPULIATENIEH.

4
2)194’—:1 3) 0,27. Yka3aHue: HaiiiuTe BEPOATHOCTh TOTO, YTO B YUCIIE TPH OJIMHAKOBBIE IUQPHI

C.C, y
WM BOOOIIE HET OMHAKOBBIX Mup.4) —— 5)0,4 6) Her. Vkaszauue: BOCIHOJB3YHTECH
10
K 6
(bOopMyJI0i MTOTHOM BEPOATHOCTH.  7) K+M 10 VYkazaHue: BOCHOJB3yHUTECH

K 6, M 10
K+M 10 K+M 12
dbopmyroii baiieca.



Kpurepuu ornieHMBaHUsS KOHTPOJIBHOU paboThI Nel.

«OT1nyHO» (5 6aTUIOB) — CTaBUTCS 32 pabOTY, B KOTOPOW BEPHO BBHINOJIHEHBI 6-7 3adaHuit
(6e3 ommOOK ¥ HEAOUYETOB), HE COJEPIKUTCS TPYOBIX OMIMOOK, €CTh CCHUIKM Ha HCIIOIb3YyEMbIC
TEOpPEeMbI U CBOMCTBA. «Xopomoy» (4 Oaina) — ctaBUTC 3a paboTy, B KOTOPOH MOJTHOCTHIO BBI-
MOJIHEHBI 5 3a/1a4 WK 6 3a/1a4, HO MPU OTCYTCTBUU TOJHBIX CCHUIOK Ha HUCIOJIb3yeMble (DaKThI.
«Y noByieTBOpUTENIBHO» (3 Oaima) — CTaBUTCS 3a padoTy, eciu O0ydYaroNUiACs MPAaBUIBHO BBI-
notHAI 3-4 3amanus (6e3 rpyObix ommook). «HeynoiaeTrBopurensHo» (2 6amma) — cTaBUTCS 3a
paboTy, B KOTOPOI BEPHO BBHIMOJIHEHO MEHee 3 3a1ad Uiy 3-4 3a1anusi ¢ 0OJIBITUM KOJIMYECTBOM
rpyObIX HETOUETOB.

KonTponbHast padora Nel mo3BOJISI€T OICHUBATH YPOBEHb COPMUPOBAHHOCTH MPOdec-
cuoHanbHOM kKomneTeHUH OIIK-1 B yacTu 3HaHUS OCHOBHBIX MOHATHI, TEOPEM U ypaBHEHHI
TEOPUU BEPOSITHOCTEH, YMEHUSI HAXOJIUTh BEPOSTHOCTH CIOXKHBIX COOBITUN M YCIIOBHBIX BEPOSIT-
HOCTEH C MCIOJIb30BAaHUEM CBOWMCTB BEPOSTHOCTEH, (POPMYIIBI MOITHON BEPOSITHOCTH U (DOPMYIIBI
Baiteca. OnieHKa «OTIMYHO», BHICTABIICHHAS] B COOTBETCTBUU C OMKMCAHHBIMU BBIIIE KPUTEPHUSIMU,
COOTBETCTBYET BBICOKOMY YPOBHIO C(OPMHUPOBAHHOCTH YKAa3aHHOW KOMIIETEHIIMHM B paMKax
OMHUCAHHBIX KOMIIOHEHT, OI[EHKA «XOPOII0» — MPOJBUHYTOMY YPOBHIO, OLICHKA «YyJIOBJIETBOPHU-
TEIbHO» — 0a30BOMY YPOBHIO, OIICHKA «HEYOBJIETBOPUTEIHLHO» — COOTBETCTBYIOIIME KOMIIO-
HEHTHI KOMIIETCHIINHA Ha HEOOXOAMMOM yPOBHE HE C(HOPMUPOBAHEI.

KonrpoabHnas padora Ne2 ({uckperHsble cirydaiiHble BeJMYMHbI)

1. U3BecTHO, 4TO Ciyd4aiiHas BeJHMYWHA & MPUHAMAET JIBa 3HAYCHHMS, OJHO M3 KOTOPBIX
paBHo 2. Taxxe uzBectHo, uro M & =0.2; D& =2.16. [TocTpouTh TaOIUIy pacupeacacHus CIy-
YaifHON BEJMYUHBI & .

2.Ctpenky BblnaHo 4 maTpoHa, BepoATHOCTh MOpakeHUsS] MUIICHU MEPBHIM BHICTPEIOM
paBua 0.2, Bropbm - 0.5, TpetbuM - 0.7, yerBepThiM - 0.9. HaiiTu MaTeMatnueckoe OxugaHUE
Yrclia U3PacX0/I0BaHHBIX MATPOHOB JI0 MOPAXKEHHSI MUILICHH.

3. JIBe KJIETKH C TOJOMBITHBIMU MBIIIIAMU COSTMHEHBI KOPUIOPYHKOM. B MOMEHT Havasa
OTIbITa B MEPBOM KIIETKe ObUIO 3 MBIIIHN, a BO BTOpOil - 2. B mporiecce ombiTa Kaxaas MBIIIb U3

nepBoﬁ KJICTKU MOXKET C BEPOATHOCTBHIO 5 nepe6e>KaTb B COCCIHIOIO, a MBIIIIb U3 BTOpOfI KIICTKHN

C BEPOATHOCTLIO E nepe6e>KaTL B IICPBYHO. Haiitn MaTeMaTH4eCKOE OKUAAHUE YUCIIAa MBIIIECH B

NIEPBOM KJIETKE B KOHIIE OIIBITA.

4. Nmeetcst 5 kiIr04e, 13 KOTOPBIX TOJIBKO OJIMH MOJIXOIUT K 3aMKy. Haiinure uncnoBbie
XapaKTePUCTUKHU CIy4aliHON BENIMYUHBI, PABHOW YMCTY MPOO MpU OTKPHIBAHWUHU 3aMKa, €CIIH: a)
MCIPOOOBAHHBIN KIIIOY B TMOCJIEIYIOMIMX ONPOOOBAaHMUSIX HE Yy4acTBYeT; ©O) MCIpOOOBAHHBIM
KJIIOY YYacCTBYET B MOCIEAYIOIUX OMPOOOBAHUSAX.

5. B notepee nmeeTcss m; BBIMTPBIIIEH CTOUMOCTBIO Ki, M2 BBIMIPHILIIEH CTOMMOCTHIO
ko ¥ T.11., mn BBIMTpBILIEH cTOUMOCTBIO Kn. Bcero 6uneroB N. Kakyro croumocTs Ouiera cie-
JyeT YCTaHOBUTh, YTOOBI MaTEMATHUECKOE O’KUJAHUE BBIMTPHIIIA HA OJUH OUJIET PaBHSIIOCH IO-
JIOBUHE €r0 CTOUMOCTH?

6. YcrpoiictBo coctout u3 10 ameMeHTOB. BeposTHOCTh OTKa3a J1000T0 U3 HUX 32 BpeMs
OIbITA HE 3aBUCUT OT COCTOSIHUA JPYIruX 271eMeHTOB U paBHa 0.1. HaliTu MmaTemarnueckoe oxu-
JJaHUE YHUCJIa TAKUX OMNBITOB, B KaKJIOM U3 KOTOPBIX OTKaXET POBHO 3 3JIEMEHTA, €CIM BCETrO
MPOMU3BEIEHO 12 HE3aBUCUMBIX OMBITOB.



OTBeTHI ¥ yKa3aHMS K PEIICHUIO KOHTPOJIBHON paboTh No2.

1) 3nauenust —1 u 2 ¢ BepositHocTsimMu 0,6 u 0,4 cooTBeTcTBeHHO  2) 2,32. YKa3aHHEe: COCTaBbTE
TabnuIy pacnpeneneHus. 3) 2 4)a) MX =3, DX =2. 6) MX =5, DX = 20. Yka3anue: a)
COCTaBbTE TAONMILYy pacmpeeneHus; 0): BOCTIOIb3YUTECh XapaKTEPUCTHKAMHU T€OMETPUIECKOTO

;Zmiki

: T 0 12C;(0,1)°(0,9).
~ -~
N4 2

pacnpeneneHus. 5S)

Kpurepuu onieHuBaHMsI KOHTPOJIBHOU pabOThI Ne2.

«Otnuuno» (5 6amtoB) — cTaBUTCS 3a pabOTy, B KOTOPOH BEPHO BBIMIOJIHEHBI 6 3aIaHHMA
(6e3 ommMOOK M HEJOYETOB) WIIM BBIIIOJHEHBI 5 33a71a4 U €CTh BEepHBIC MPOJBUKCHUS B OJHOU U3
MHOT0X00BbIX 3a7au (NeNe4—6), He comepkuTcs TPyOBIX OMIMOOK, €CTh CCHUIKH Ha HUCIOJIb3Ye-
MbI€ TEOPEMBI U CBOMCTBA. «XopoIioy (4 Oanna) — CTaBUTCA 32 padoOTy, B KOTOPOH MOJTHOCTHIO
BBITMIOJIHEHBI 4-5 3a7a4 MPU OTCYTCTBUU IOJIHBIX CCHUIOK Ha UCHONB3YyeMble (akThl. « Y JOBIe-
TBOpUTEIBHO» (3 Oayuia) — craBUTCA 3a paboTy, eciu 00ydarouiics MPaBUIbHO BBINOJIHUWI 3
3aganus (6e3 rpyObIX OMMOOK) WK 2 3aJjaHusI U €CTh BEpHBIC MPOJIBIXKEHUS B OJHON U3 MHOTO-
x010BbIX 3amau (NeNed—6). «HeynosnerBoputenbHo» (2 Oamia) — ctaBUTcs 3a paboTy, B KOTO-
pOIi MPaBUJILHO BBINOJIHEHO HE Oojee 2 3a7ay Ui 3 3aJaHus ¢ OOJIBIINM KOJIMYECTBOM IPyOBIX
HEJI0YETOB.

KonrtponbHast padota Ne2 1mo3BosisieT OLlEHUBAaTh YPOBEHb C(HOPMUPOBAHHOCTH Mpodec-
cuoHanpHON komnereHuuu OIIK-1 B cinemyrommx KOMIOHEHTaxX: 3HAHME OCHOBHBIX MOHSTHM,
TEOPEM U ypaBHEHUI TEOPUH BEPOATHOCTEHN, TOUHBIX METOJOB BBIYMCIIEHUN B TEOPUU BEPOSATHO-
CTell; yMEHNE HaXOJUTh BEPOSTHOCTU CIOMXKHBIX COOBITUH C HCIIOJIb30BAHUEM CBOMCTB BEPOSAT-
HOCTEH, YMEHHE HAXOAUTh U aHAIU3UPOBATH YHCIOBBIE XapaKTEPUCTUKU CIIy4alHBIX BEJIMYUH;
BJIa/ICHNE HaBBIKAMH MOCTPOEHUS pAJIOB pacupeneneHus. OLeHKa «OTINYHOY», BhICTABJIEHHAs B
COOTBETCTBUM C ONHMCAHHBIMU BBIIIE KPUTEPHSIMH, COOTBETCTBYET BBICOKOMY YPOBHIO C(OPMHU-
POBAaHHOCTH YKa3aHHOW KOMIIETEHLIMM B PAMKaX ONMCAHHBIX KOMIIOHEHT, OLICHKA «XOPOIIO» —
IPO/IBUHYTOMY YPOBHIO, OLIEHKA «YJOBJIETBOPUTEIBHO» — 0A30BOMY YPOBHIO, OLIEHKA «HEYI0-
BJIETBOPUTENILHO» — COOTBETCTBYIOLIME KOMIIOHEHTHI KOMIIETEHIIUN Ha HEOOX0ANMOM YPOBHE HE
c(hOpMHUPOBAHBI.

KonTpoubnas padora Ne3 (HenpepbIBHBbIE ciIy4aliHble BeJMYUHBI)
1. Omnpenenutb, MOXeT 1 QyHKIUSAF(X) OBITH QYHKIIMEH pacipeneieHus] HEKOTOPO# ciydai-
HOM BETMYMHBI (OTBET 0OOCHOBATH):

|7zx+1|—|77x—1| I—e™, x>0
a)F(x)= 1~ 71 6) F(x) = > X2
) 2 VE@) 0, x<0
0,x<0, 0, x<0,
B) F(x) 1_i_51n2x+1’x>0 r) F(x)=1<sinx, 0<x<57/2,
x*+1 I, x>57/2

2. Ha croponax 4Bu AD enunuunoro kBajpara ABCD BbiOpaHbl TOUKH MU N COOTBETCTBEHHO.
Haiitu BeposiTHOCTB TOT0, 4TO IJIOMIa (b TpeyronbHuka MNC He nmpeBocxoauT 1/4.

3. U3 orpeska [-2;1] cayualiHpiM 00pa3om B3sutk 2 umcia. Hailtu BepoSITHOCTH TOTO, YTO WX
cymma Oonbiire 1, a mpousBeaeHre MeHbIIE 1.

4. Ha naByx cMeXHBIX cTOpOoHax (ABu AD) equHUYHOTO KBajapara BeIOpaHO 1Mo Touke. [Ipsmast,
IpOBE/ICHHAs Yepe3 OTMEUEHHbIE TOYKH, OTCEKAaeT OT KBaJpara TpeyroibHuk. Haiftu QpyHk-
IIUIO U TUIOTHOCTH PAacIpeieleHHs IIOAAN OTCEUEHHOT0 TPEYroJbHUKA.
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5. CnyuaiiHasg BenuuumHa ¢& paclpeseneHa I0 I0Ka3aTeIbHOMY 3aKOHY C IapaMeTpoM 2:
0,x<0

-2
—e x>

HBI 7] = |§ — 2| .
6. CnyuaiiHas BenuuuHa & pacmpezesieHa paBHOMEPHO Ha oTpeske [-m; m]. Haiitu 3akoH pac-

F.(x)= .Halitn QyHKIIMIO M TUIOTHOCTH pacrpeneseHus: CayqaiiHOi Belndn-

npe/eieHusl CITy4aliHOM BEIMYMHBI 7] = COS & .

OTBeThI U yKa3aHHS K PEICHUIO KOHTPOJIBLHOU paboThl Ne3.

1) a, B, T — HEC MOXET, B — MOXKET  2) # 3) 1/18
0, x<0, 0. £<0 .
x<0ux>
4) F(x)=42x(1-In2x), 0<x<1/2, = ’
) Fl@)=12x ) TOY=1 oy, 0<x<1/2
L, x>1/2
0, x<0, 0, x<0,
5) F(x)=<e (™ —e™), 0<x<2, f(x)=12e* (™ +e™), 0<x<2,
- x>2 27 x>2
0, x<-1,
6) F(x)= l—larccosx, -1<x<1,
T
0, x>1

Kputepun onieHnBaHus KOHTPOIbHON paboThl Ne3.

«OT1nnyHO» (5 GanoB) — cTaBUTCS 3a paboOTy, B KOTOPOW BEPHO BBHIMOJIHEHB! 6 3a/1aHUi
(0e3 omKOOK ¥ HEJJOUETOB) UJIU BBIMOJIHEHHI 5 33a4 U €CTh BEPHBIE MTPOJBUKEHHS B OCTABILIEH-
csl, TIPU ATOM HE COAEPXKUTCS TPYOBIX OHIMOOK, €CTh CCBUIKM Ha HCIOJb3yEeMble TEOPEMBI U
cBoiicTBa. «Xopouio» (4 Oamia) — cTaBUTCS 3a paboOTy, B KOTOPOW MOJHOCTHIO BBIIOJHEHBI 4-5
3aJa4 MpH OTCYTCTBUHM IMOJHBIX CCHUIOK HA HCHOJb3yeMble (DaKThl. «YIOBIETBOPUTEIHLHO
(3 6ayma) — craBuTcs 3a pabOTy, eciu OOyYarONIMNCS TMPABWIBHO BBIMONHII 3 3amanus (0e3
rpyOBIX OmIMOOK) UK 2 33aJJaHUs U €CTh BEpHbIE NPOJIBHKEHUS B OCTaBIIMXCS 3amayax. «Heyno-
BJIETBOPUTENIbHOY (2 Oaiyia) — cTaBUTCA 3a paboOTy, B KOTOPOW IPAaBUJILHO BBIMOJIHEHO HE Ooliee
2 3aga4 win 3 3a7jaHus ¢ OOJBIIUM KOJMYECTBOM I'PYOBIX HEZOUYETOB.

KonTponbHas pabora Ne3 mo3BosisieT OlleHMBAaTh YPOBEHb CPOPMUPOBAHHOCTU Mpodec-
cuoHanpHOW kKomnereHuMu OIIK-1 B cinemyrommx KOMIOHEHTax: 3HAHME OCHOBHBIX MOHSTHH,
TEOpPEM U ypaBHEHUH TEOPUH BEPOSTHOCTEN, TOUHBIX METOJIOB BHIYMCIIEHUH B TEOPUU BEPOSTHO-
CTEl; YMEHHE HaXOJIUTh BEPOSATHOCTHU CIIOKHBIX COOBITHH C MCHOJIB30BAHUEM CBONCTB BEpOST-
HOCTEM; BJIaJICHHE HaBbIKAMH MOCTPOEHUS (YHKIHM, IUIOTHOCTEN pacIpelnereHus ciaydailHbIX
BelnnunH. OLlEHKa «OTJIMYHOY, BHICTABICHHAsS B COOTBETCTBUH C ONHMCAHHBIMU BBIIIE KPUTEPUS-
MU, COOTBETCTBYET BHICOKOMY YPOBHIO C(POPMUPOBAHHOCTH yKa3aHHOM KOMIIETEHIIMU B paMKax
ONMCAHHBIX KOMIIOHEHT, OLIEHKA «XOpOILIO» — IPOJABUHYTOMY YPOBHIO, OLIEHKA «YIOBJIETBOPHU-
TEJIbHO» — 0a30BOMY YPOBHIO, OLIEHKAa «HEYIOBJIETBOPUTEIBHO» — COOTBETCTBYIOIINE KOMIIO-
HEHTbHI KOMIIETCHIIMN Ha HEOOXOIUMOM YpPOBHE HE C(HOPMHUPOBAHBI.
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Kountpoabsnas padora Ned4 (Unc/ioBble XapaKTePUCTUKHU CIYYAHHBIX BEeJIUYUH, Mpe-
JeJibHbIE TeOpeMbl)

2
a(l-x7), xe[-1]1]
0, xe[-L1]
HaiinuTe 3HaueHe mapaMeTpa a, MaTeMaTHYECKOE OXKHUIAHUE U TUCIIEPCHIO BEIUMYUHBI ¢ , a

1. CnyuvaiiHas BenuunHa & MMEET IUIOTHOCTH pPaCIpe/ICICHUs S (x) =

TAaKKe MATEMATHYECKOE 0XKUIAHHE CITyIaiHOM BEMHIHHEI |£].

2. CuyuaitHas BenuurHa & PaBHOMEPHO pacipe/ielicHa Ha OTpe3Ke [— ﬂ,ﬁ].HaﬁTI/I MaTeMaTHu-
YEeCKOe OXKHJIAHKUE U IUCTICPCUIO CITyYaHON BETMUUHBI ¥ = COS< .

3. BeposTHOCTH TOTO, YTO JIAMITOYKA, M3TOTOBJICHHAS JAHHBIM 3aBOJIOM, SIBJISETCS OpaKOBaH-
Ho#, paBHa 0,02. [{nsa koHTpons orobpano Haynady 1000 mammodek. OneHUTE BEPOSATHOCTh
TOTO, YTO YaCTOTa OPaKOBAaHHBIX JIAMIIOUYEK B BBIOOpKE oTimyaercs ot BepositHocT 0,02 me-
Hee yem Ha 0,01.

4. HecummeTrpuuHas MOHETa BBIAAACT «OPJIOM» ¢ BeposTHOCTHIO 0,36. CKOJIBKO HYXXHO IPO-
u3BecTu OpocaHuid, YTOOBI C BEPOATHOCTHIO HE HUkKE 0,9 MOKHO OBLIO yTBEPXkKAATh, YTO Ya-
CTOTa BBIMAJICHUS «OpJIa» OTIMYACTCS OT BEPOSTHOCTH IMOSIBICHUS 3TOr0 COOBITHSI HE Ooiiee
yem Ha 0,17

5. TlnotHOCTH pacnpenenenus ciaydyaitHol Beanuunsl & = (X,Y):

a(x+siny), 0<x<1, 0<y<7x/2

S(x,y)=

0, uHaye

Haiitu 3HaueHue napameTpa a, 3aKOHbI PaCIpPECIICHUs] U YUCIIOBbIE XapaKTEPUCTUKUA KOM-
MOHECHT X! Y, ONPENIeUTh, SIBJISFOTCS JTH XU Y 3aBUCUMBIMHU, HAUTU KOA((HUIIUESHT KOppes-
U Mexay Xu Y.

OTBeThI U yKa3aHUs K PELIEHUIO0 KOHTPOJIbHOMN paOboThl Ne4.
1) a=3/4, ME=0; DE=1/5 MI|E|=3/8 2)0  3)0,976 4)63

1 Vs T rx
$)a=|1+7 | 1 fi0)= (Z”J (7”}’ xelodl
0, x¢[0,1]

;)= GHJ_ G”inyj, yel0,7/2],
0,ye[0,7/2]

Cqa aHaJIOTM4YHO 3aJaHHIO Nel. BennuuHbl 3aBUCHMBI, TaK KaK IIJIOTHOCTHL COBMCCTHOTI'O pacCIIpe-
ACJICHNA HE paBHA ITPONU3BCIACHUTIO IUIOTHOCTEH KOMITOHEHT.

YucaoBsie XaApaKTCPUCTHUKU BCIUYHUH BBIYUCIIAIOT-

Kputepun onieHnBaHUs KOHTPOIBHON paboThl Ne4.

«OtanaHo» (5 6amIoB) — cTaBUTCS 32 pabOTy, B KOTOPOW BEPHO BBINOJHEHHI 5 3adaHUN
(0e3 ommnbOK U HEeAOYEeTOB) WK BhINONMHEHHI 3a1aHus NeNel—4 1 X0oTs Obl HANOJIOBHUHY BBIIOJ-
HeHo 3aanue NoS (Hanmpumep, HallIeHbl 3aKOHBI paclpeesIeHs] KOMIIOHEHT U BBIYUCIIEHBI YHC-
JIOBBIE XapaKTEPUCTUKH ), IPHU STOM HE COJIEPIKUTCS TPYOBIX OMIMUOOK, €CTh CCHUIKU Ha UCIOJb3Y-
€MBbIe TEOPEMBI U CBOMCTBA. «Xopoloy (4 6amia) — cTaBUTCS 32 padoTy, B KOTOPO# MOJHOCTHIO
BbINTOJHEHBI 3a7aHusd NeNel—4 u HeT cepbe3HbIX MPOJBMXKEHUN B 3amaHuu No5, a takxke 3a 3
BEpHO peleHHbIe 3anaun u3 Habopa NeNel—4u KOHCTPYKTHBHBIC TIPOABHKCHHS B PEIICHUU 3a-
nagn NoS. «VYnoBnerBoputenbHO» (3 0aymua) — cTaBUTCS 3a paboOTy, eciau OOydJaromIuiics mpa-
BUJILHO BBHITIOJTHUI 3 3amanus (0e3 rpyObIX omMOOK) WK 2 3aJaHusl U €CTh BEpHBIC TPOJIBIIKE-
HUSl B OCTaBIIMXCA 3a/ayax (BEpHO pelleHHas 3ajaya Ne5 mpu 3TOM 3acUMTHIBAETCs KakK JIBE).
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«HeynoBneTBoputenbHO» (2 6aia) — cTaBUTCS 3a paboTy, B KOTOPOM MPABHUIIHHO BBITOJIHEHO HE
OoJsiee 2 3agaHui.

KontponbHas padota Ne4 1o3BosisieT OLEHHBATh YpPOBEHb C(HOPMUPOBAHHOCTH Mpodec-
cuoHanpHONM kKomnereHuuu OIIK-1 B ciepyrommx KOMIOHEHTaxX: 3HAHME OCHOBHBIX IHOHSTHM,
TEOPEM U ypaBHEHUI TEOPUH BEPOSATHOCTEH, TOUYHBIX METOJOB BBIYMCIICHUN B TEOPUU BEPOSATHO-
CTEH; yMEHHME HAaXOAWTh U aHAIM3UPOBATh UYUCIIOBBIE XAPAKTECPUCTUKU CIIy4alHBIX BEJIWYHH,
YMEHHME HaXOAUThH 3aKOHBI PACIPEICIICHUS 3aBUCUMBIX CIy4alHbIX BEJIMYUH; BJIaJCHUC HaBbIKa-
MU TOCTPOCHUS (QYHKIUH, IIIOTHOCTEH pacrpeieneHus CiydaiHbIX BeauunH. OIeHKa «OTIn4-
HO», BBICTABJICHHAs! B COOTBETCTBUU C OIMCAHHBIMU BBIIIE KPUTEPUSIMH, COOTBETCTBYET BBICO-
KOMY YPOBHIO C()OPMHPOBAHHOCTH YKa3aHHOW KOMIETEHIIMH B paMKaX OMHCAHHBIX KOMIIOHEHT,
OLIEHKA «XOpOIIO0» — MPOJBUHYTOMY YPOBHIO, OLIEHKA «yIOBJIETBOPUTEIBHO» — 0a30BOMY ypOB-
HIO, OLICHKA «HEYIOBJIETBOPUTEIIBHO» — COOTBETCTBYIOLIME KOMIIOHEHTBI KOMIICTCHIIMU HA HE-
00X0AMMOM YpOBHE HE C(HOPMUPOBAHBI.

KonTpoubHnas padora NeS
(I'enepupoBaHue CIy4YalHbIX BeJIUYNH, OCHOBbI MATEMATHYECKOH CTATUCTHUKH)
1. Ciyuaiinas BenuuMHa &, paBHOMEPHO pacnpezeneHa Ha otpeske [0,2], &, paBHOMEpHO pac-

npezeneHa Ha otpeske [2,7]. & u &, HesaBucuMbl. Halinure 3akoH pacnpeneneHus BeIndu-
HBI & +&,.

y ax®, x €[0,3]
2. CiyuaiiHas BeqM4MHA & UMEET IJIOTHOCTh PaclpeleNIeHUs , &, IMEET ILIOT-
0, wunaue.
207, x>0 .
HOCTb PaCIpPENCIIECHUs . ¢, n &, HesaBucumbl. Halinure mapamerp a u 3aKOH
uHaue.

>

pacnpezeneHus BeNUuunel & +&, .
3. CnyyaitHas BennurHa ¢ paBHOMEPHO pactipeseneHa Ha otpeske [0, 1]. Haiitu Ttakyo dyHK-

o g(x), uytoObl BenmmuuMHa y = g(x) uMena (QYHKUUIO pacHpeleNeHus: a)
0, x <0,
VX 0<r<a 5) 0, x <0,
arcsin—, 0<x<4,
2 1—e x>0
1, x >4,

2
3x o (0’2

2z

MaKCHMaJIbHOTO MPaBIONOA00MS HANTH OLIEHKY MapaMeTpa arnope3yabTaTaM Tpex Habmoe-
Huii: 1, 2, 3.

4. CnyvaiiHas BEIMYMHA UMEET IUIOTHOCTh pacmpeaeneHus f(x)= . Meronom

xe—x/b > 0
5. CﬂyqaﬁHaﬂ BCJIMYMHA UMCCT IJIOTHOCTH paClpCACICHUA b2 i . MCTO,Z[OM MOMCH-
0 UuHave.
5

TOB HalTH OLIEHKY MapaMeTpa brope3ysibTaTaM 4eTblpex Habmoaenuit: 1, 2, 3, 4.
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OTBeTHI ¥ yKa3aHMS K PEIICHUIO KOHTPOJIBHON paboThl NoS.

0, z<2uUz>9,
Z—2’ ze[2.4), 0, z<0,
1Y L polZ iz e oy
1) f(2) % e[, 2)a—9, f(2) o\ 2 2 3 2 ) z€[0,3),
»

3) a) 4sin’ x6) 4)9  5)1,25.

2

Kpurepun onieHuBaHMsI KOHTPOJIBEHOU paOOThI Ne5.

«OT1nnyHO» (5 OanoB) — cTaBUTCS 3a pabOTy, B KOTOPOW BEPHO BBIMOJHEHB! 5 3aJaHui
(0e3 omMOOK U HEOUETOB) WJIM BBHIIOJHEHBI 4 33J]aud U €CTh BEPHBIE MPOJBHKEHUS B OCTaB-
mieiicst (Hampumep, BBIIOJIHEH U3 IYHKTOB 3aaaHus Ne3 MM 4acTUYHO pa3oOpaHbl HETpUBUAIIb-
Hble MHTEpBaibl B 3aaHusIX NeNel—2), mpu 3TOM He coepKUTCS IPYOBIX OMIHUOOK, ECTh CCHUIKU
Ha HCII0JIb3YeMbIE TEOPEMBI U CBOMCTBA. «Xopoio» (4 6amia) — cTaBUTCs 3a paboTy, B KOTOPOH
MIOJIHOCTBIO BBINIOJIHEHBI 4 3a/laHUAWUIIN BBIIIOJIHEHB! 3 3a/laHusl U €CTh KOHCTPYKTHUBHBIE IIPO-
JIBIDKEHUS B OJJTHOW M3 OCTaBLIMXCS. «YJOBIETBOPUTENbHO» (3 Oana) — cTaBUTCS 3a padoTy,
eciu 00yJaromuicsl TPaBUIIBHO BBIMOJIHWI 2—3 3amanus (6e3 rpyobix ommbok). «HeymosneTsBo-
puTenabHO» (2 O6aia) — ctaBUTCS 3a paboTy, B KOTOPOM MpaBWIIbHO BBIIOJIHEHO He Oozee 1 3a1a-
HUs Wwin 2—-3 3a1aHus ¢ OOJBIIUM KOJTMYECTBOM I'PYOBIX HEJJOUETOB.

KonrtponbHast pabota Ne5 1mo3BosisieT OLeHHBAaTh YPOBEHb C(POPMHUPOBAHHOCTH Mpodec-
cuoHanpHOM komneteHuuu OIIK-1 B cinemyrommx KOMIOHEHTaxX: 3HAHME OCHOBHBIX MOHSTHM,
TEOPEM U YPaBHEHUHN TEOPHUM BEPOATHOCTEH M MATEMATUYECKOW CTATUCTUKH, TOYHBIX METOOB
BBIYMCIICHUM B TEOPUH BEPOSTHOCTEH, METOAA MOCTPOCHUS OLICHOK M IIPOBEPKH T'MIIOTE3 B Ma-
TEMAaTUYECKOU CTATHUCTUKE; YMEHHE HAaXOJAUTh 3aKOHBI PACIPEAEICHUSA 3aBUCUMBIX CIIy4alHBIX
BEJIMYMH; BJIaJICHUE HaBBIKAMH MOCTPOEHUS (YHKIHUM, MIIOTHOCTEN paclpeaenaeHus CIydaiHbIX
BEIIMYUH, TCHEPUPOBAHUA CIy4aliHBIX BEJIMYUH C 3aJaHHBIM 3aKOHOM paclpenese-
HUS,IIOCTPOCHHSI OLEHOK HEM3BECTHBIX IIapaMETPOB PACIPEAECICHUS C UCIIOJIb30BAaHUEM METOA
MaKCHUMaJIbHOTO MPaBAONoJ00Ms, METOAa HAMMEHBIINUX KBaJIpaToB, MeTO/1a MOMEHTOB. OleHKa
«OTJIMYHO», BBICTaBJICHHAs! B COOTBETCTBUU C ONMCAHHBIMH BBIIIE KPUTEPUSIMH, COOTBETCTBYET
BBICOKOMY YPOBHIO C()OPMHPOBAHHOCTH YKA3aHHOW KOMIIETEHLIMH B paMKaxX ONHCAHHBIX KOM-
IIOHEHT, OLIEHKAa «XOPOIIO» — MPOJBUHYTOMY YPOBHIO, OLIEHKA «yJOBJIETBOPUTEIBHO» — 0a30-
BOMY YPOBHIO, OLIEHKA «HEYJIOBJIETBOPUTEIBHO» — COOTBETCTBYIOIINE KOMIIOHEHTBI KOMIIETEH-
[IUU Ha HEOOXOJIMMOM YPOBHE HE CPOPMUPOBAHBI.

TecroBble BOIIPOCHI
(nmst orieHKH chOPMUPOBAHHOCTH KOMIIETEHITMN HA 6a30BOM yYPOBHE)

1. ITycts BeposaTHOCTH coObITHS A paBHa 0,7. M3BecTHO, 4TO ecnu coObITHE A MPOUCXOMIUT, TO
IPOUCXOTUT U coObITHE B. UTO MOXKHO 3aB€10MO CKa3aTh PO BEPOSTHOCTH COObITUS B?
(a)P(B)<0,7 (6)P(B)=>0,7() P(B)=0,7(r) Huero Henb3s CKa3aTh.

2. MoxeT 11 MaTeMaTHUYeCKOEe OKUJAHUE CIYyYallHOW BEJIWYHUHBI MPUHUMATh TaKUe 3HAYCHUA?
(Ykaxkure Bce 10IyCTUMBIE 3HAUEHUS.)
(a) 7 6)0 (8) 4 (r) %2 (m) 2
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3. U3 nmepeyucaeHHbIX CBOMCTB MAaTEMATUYECKOTO OKHIAHUS MOJYEPKHUTE T€, KOTOPHIE BEPHBI
JUISL BCEX CIydalHbIX BeMMYUH X U Y (CUMTATh, YTO MAaT. OKUJIAHUE BCEX NMPUBEAEHHBIX B BO-

poce cllydailHbIX BEJIMYUH CYIIECTBYET):
(@A M(X+Y)=MX+MY (6)MXY)=MX-MY (B) MX-Y)=MX-MY (r) M(-X)=MX.

4. MoxerT 11 qucnepens ciydyaiiHOM BeJIMYMHBI IPUHUMATh Takue 3HadeHus? (YKaxure Bce J10-
yCTUMBbIE 3HAYCHHUS. )
(a) 7 (6)0 (B) 4 (r) 2 (m) =7

5. W3 nepednciieHHbIX CBOMCTB JUCIEPCUH IOJYEPKHUTE T€, KOTOPBIE BEPHBI JUI BCEX CIydau-
HbIX BeU4MH X U Y (CUMTATh, 4TO JUCIEPCUM BCEX MPUBEAEHHBIX B BONPOCE CIydalHbIX BEJIH-
YUH CYLIECTBYIOT):

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

6. Moxer nu kKo3(h(UIUEHT KOPPENSIIUiA IBYX CIydallHbIX BEIMYHH MPUHUMATh TaKue 3Haue-
Hua? (YKaXUTE BCE IOMyCTUMbIC 3HAUCHHS. )

(a) 7 (6)0 () 4 (r) 72 (n) =72

7. ®yukuus F(x) npunumaer 3Hauenue 0 npu x<0, 3HaueHus sinxnpu xot 0 1o 7, 3HaueHue 1
npu x>71. Ota QyHKIHS He SBisieTcss PyHKIUEH pacnpeneneHus ClydaifHOH BETMYMHBI, TaK KaK
JUls He€ He BBIIOJHIIOTCS HEKOTOpble HE0OXOAUMBIE CBOMCTBA. YKaXKUTE, KaKue U3 MPUBEIEH-
HBIX TIPUYUH JUIS 3TOM QYHKLHUN BEPHBIL:

(a) @yHKIMA paclpeesieHus JoJKHa yA0BIeTBOpATh HepaBeHCTBY 0 <F(x) < 1, a npuBenéHHas
(GYHKIIMS 3TOMY HEPABEHCTBY HE YAOBJIETBOPSET.

(0) ®yHkMs pacupeneneHus A0JKHA ObITh HECTPOIro BO3pacTarollei, a mpuBeEHHAs (yHKIUSA
yObIBAa€T HA HEKOTOPOM ITPOMENKYTKE.

(B) ®yHKIMS pacnipesielieHns BCera HenpepbIBHa, a MpUBeAEHHAs (PYHKIUSI UMEeT pa3phIB.

(r) Ilpu X — +oo pyHKIMS pacHpeesieHns JOJKHA CTPEMUTHCS K 1, a mpuBeaéHHas QYHKIIUS HE
cTpemMuTcs K 1 mpu x — +oo.

(n) Ilpu x — —oo pyHKIMS pacnpesieleHust 10JkHa cTpeMUThes K 0, a mpuBeEéHHAs QYHKIIHS HE
ctpemutcs K 0 mpu X — —oo.

BepHble 0TBETHI Ha TECTOBOE 3aJaHHE:
16 2a0Brn  3aB  4abr Sr  60rm  70r

Kpurepuu onieHuBaHus 3a1aHUI:

3aganue Nel: 3 Ganna 3a BepHBbI 0TBeT, 0 6aJIII0B 32 HEBEPHBIH;

3agaHus Ne2—3 u NeNe5—6: 1 Garut 3a Kax/ablil BEpHbIN 0TBET, —1 Oai 3a KakJplii HEBEPHO yKa-
3aHHBINA 0TBeT, 0 OANIIOB 3a MPOMYILEHHBIN BEPHBII OTBET, OAJJIBI MO OT/AEIBHBIM IMYHKTaM B Te-
CTOBOM 33JIaHMM CYMMHUPYIOTCS, €CJIM UTOTOBbII 0aljl 3a TECTOBOE 3a/laHne OTPUIIATENIEH, TO 3a
3TO 3a/1aHue BbICTaBMsieTcsa () 6ayioB;

3amanne Ned: 2 Gaita 3a BEpHBIA OTBET, —1 Oay1 3a KaXabplid HEBEPHO yKa3aHHBIA OTBET, () Oas-
JIOB 3a MPOIYIIEHHbIN BEpHBIA OTBET, OAJUIBI 110 OTACIBHBIM IYHKTAM B TECTOBOM 33aJJaHUU CyM-
MUPYIOTCS, €CJIM UTOTOBBII Oallil 32 TECTOBOE 3a/laHue OTPULIATENIEH, TO 3a ITO 3a/1aHHE BBICTaB-
asiercst 0 6auioB.

Htoro MakcumanbHOE CyMMapHOE KOJIN4ecTBO O6aios: 20.

Kputepun onieHnBaHus TeCTOBON pabOTHI.

Bapuant Nel (3aureHo/He 3auTEHO): OIEHKA «3aYTEHO» BBICTABIAETCS, €CITU TECTUPYEMBIN
HaOpas He MeHee 8 6aJIOB, B IPOTUBHOM CITy4Yae OLIEHKA «HE 3aUTEHO).

Bapuant Ne2 (GamnpHast OlIeHKA): OLIEHKA «OTIUYHO» (5 OalIoB) — TecTupyembiil Habpan 17-20
0aJTOB, OILIEHKA «XOpoIoy» (4 Oaia) — TecTupyemblid HaOpan 13—16 GanioB, OoleHKa «yIOBIIE-
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TBOPUTENBHOY (3 Oayuia) — TecTupyembiii Habpan 8—12 6ayioB, OLIEHKA «HEYIOBJICTBOPUTEIHLHOY
(2 6amna) — Tectupyembiii HaOpan 0—7 GayIoB.

1.2 Caucox BOITPOCOB JIJIA IIPOBECACHUA HpOMe)KyTO‘lHOﬁ aTrreCralumn

Cnucok BONPOCOB K 3a4eTy
(3aqu BBICTABJIACTCA 110 PE3YyJIbTAaTaM BBITIOJHCHUA MHUCHMEHHOM 3a4eTHOM pa6OTBI
U KpaTKoro cobece0BaHusl CO CTYACHTOM MOCJe €ro MPOBEPKH):

CoObITHS M UX BEPOSATHOCTU. BhIuncienne BepoITHOCTEH.

e Kiaccuueckoe onpeznenenue BeposiTHoCcTel. Mcxoapl, O1aronpusTHbIE HCXOIBI.

e KomOuHaTOpHBIE CXeMbI BHIOOPA: pa3MEIIeHHsI, COYETaHusl, TIEPECTAHOBKH C II0-
BTOPEHUSMHU U 0€3 OBTOPEHUM.

e (CBolicTBa COOBITHI M BEPOSTHOCTEH COOBITHIA.

e ®opmyina nonHoi BeposiTHocTH. Dopmyna baiieca.

e [‘eomerpuueckre BEpPOSATHOCTH (Ha MPSMOM, Ha IUIOCKOCTH, B NPOCTPAHCTBE).
HaxosxieHne BeposiTHOCTE COOBITHIA.

JluckpeTHbIe cilydailHble BEIMYUHBI, UX YHCIIOBBIE XaPAKTEPUCTUKH.

e 3aKOH pacIpeesIeHUs] CIly4allHOW BEJIMYUHBI.

e CraHmapTHbIE pacrlpeesieHUs: HHAUKATOP COOBITHS, T€OMETPUIECKOe, OMHOMHU-
albHOE, TyaCCOHOBCKOE, TMIIEPreOMETPUUYECKOE pacpeIeiIeHUE.

e YucioBble XapaKTEPUCTUKHU CIyYallHOM BETUYMHBI: MATEMAaTUYECKOE OKHUIAHUE,
JUCIIEPCHS, CPETHEKBAPATHYECKOE OTKIIOHEHUE.

e YucnoBble XapaKTEPUCTUKN CTAaHJAPTHBIX PACIIPEACICHUM.

e [lyaccoHoBckoe MpuOIMKEHHE BETUUHUHBI, paclpe/eIeHHON 10 OMHOMHATILHOMY
3aKOHY.

e  @dopmylia MOJHOIO MATEMATUYECKOTIO OXKUTaHUS.

e HaxoxzaeHne BEpOATHOCTEN M BBIYMCIEHUE HEU3BECTHBIX MapamMeTPOB C UCIIOJb-
30BaHUEM MHTErpaibHON Teopembl MyaBpa-Jlannaca.

IIpumepHBbIii BADHAHT 32a4eTHOMH pPadoThI

1. U3 xonoas! B 52 kapThl ciydailHbIM o0pa3oM BeIOMpaeTcs 4 xapTel. Haiinute BeposaTHOCTH
TOTO, YTO CPEIM HUX HE MEHee 2 TYy30B.

2. W3 5 cTpenkoB 2 momajgaroT B 1elb ¢ BeposTHOCTHIO 0,6 u 3 — ¢ BepositHOCThIO 0,4. a) UTO
BEpOsTHEE: MOMAJIET B 1IeJIb HayJauy BhIOpaHHbIN cTpenok uinu Het? 6) Haynauy BeIOpaHHBIiM
CTpEJIOK IMonan B 1eiab. YTo BepoATHEE: MPUHAUIEKUT OH K MEPBBIM JIBYM WIH K TPEM IO-
CIIETHUM?

3. Kunoreatp BMemaet 730 3puteneil. Haiinure BeposTHOCTb TOro, 4TO XOTsI OBl 3 3pHUTENs poO-
JWIIACH CErOJHS.

4. JlaHBI BCE BO3MOKHBIC 3HAUYCHUS JMCKPETHOMN CIIy4aiiHOMN BEJIUYNHBIX
x1 =—1, x2 =0, x3 = 1, a Takxke uzBectusl MX = 0,1, DX = 0,89. IlocTpoiiTe Tabnuiy pac-
MpEEICHUS BEITUYUHBL X.

5. JIBoe UrpokoB OpOCArOT MO OJHOW MTPATHHOM KOCTH, TTOKA Ha KOCTH BTOPOTO UTPOKA HE BHI-
nmajeT 3HaueHue, Oobllee 3HAaYCHHsI Ha KOCTU TepBoro urpoka. CiydaiiHas BenTUYMHA X —
oO1ree KoJIMuecTBO OpocaHuii KOCTH MEPBOTO Mrpoka. HaiiauTe MareMaTuueckoe OKuaHue
U JUCIIEPCUIO CIIy4alHOM BEIUYMHBI X
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6. CnyuaiiHple BeTWYMHBI & U 7) HE3aBUCUMBI, M3BECTHHI MX nucnepcuu: DE = 3, Dy = 5.
Haiinure cov(3&+n—6,3 & 21 +1).

OTBeThI U yKa3aHHA K PELICHHIO MPEI0KEHHOTO BapruaHTa 3a4eTHOM paboThI.

Cis + CiCis . N N

1) 1-————  2) Vkasauue: BOCHOJb30BaTbC (HOPMYIIOH IOIHON BEPOSITHOCTH M
52

dbopmyioit Baiieca. a) Gosee BeposTHO, 4TO He momazeT; 6) OxMHAKOBO BeposaTHO. 3) 1—5e”

4) 3nauenns x1 =—1, x2 =0, x3 = 1 ¢ BepostHOCTSIMH p1 = 0.4, p2 =0.1, p3=0.5 5) MX =2,4

DX =336 6)17.

Kpurepuu onieHuBaHus 3a4€THOM PabOTHI.

B mpakTtuueckyro yacTh 3a4eTHON pabOThl BKIIOUYaeTcs 6 3aJaHMii, aHAJIOTUYHBIX 3a/a-
4aM KOHTPOJIbHBIX paboT Nel u Ne2, u mo3BoJIsSeT OlEeHUBATh c(HOPMHPOBAHHOCTE Mpodeccro-
HanbHOM KoMmrereHuuu OIIK-1 B paMkax cOOTBETCTBYIOIIMX KOMIOHEHT. O BBICOKOM YPOBHE
c(OpMHUPOBAHHOCTH OTMEUEHHOW KOMIIETEHIIMHM MOKHO CJIEJIaTh BBIBOJ B TOM Cilydae, €Clid B
paboTe BEpHO BBINOJIHEHB! 6 3a7aHui (6e3 omMOOK M HEeIO0YeTOB) WJIM BBIOJHEHBI 5 3a/1a4 U
€CTb BEpHbIE MPOJIBMKEHHUS B OCTABILEHCS, IIPU ATOM HE COJEPKUTCS IPyOBIX OLIMOOK, €CTh
CCBUIKM Ha UCIOJIb3yeMble TEOPEMbI U CBOICTBA. BBIBOJ O MPOJABUHYTOM ypOBHE C(HOPMHUPOBAH-
HOCTH KOMITETEHIUH JIEJIAaeTCsS Ha OCHOBE pabOThl, B KOTOPOM MOJIHOCTHIO BBINOJIHEHHI 4-5 3a1au
IpU OTCYTCTBHM IOJIHBIX CCBIJIOK Ha Mcroib3yeMble (akThl. Ecin oOydaromuiicss npaBUIbHO
BbINOJAHWI 3 3ananus (0e3 rpyObIx omMOOK) WM 2 33aJaHUsl U €CThb BEPHbIE MPOJBHKEHUS B
OCTaBIIMXCS 3a/1a4ax, TO JeJIaeTcs BBIBOJ O 0a30BOM ypOBHE C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.
B onucanHbIX BbIlIE cayyasx 00y4aroleMycsl BBICTABIISETCS OLEHKA «3a4TEHOY.

Ecnu B paGoTenpaBuibHO BBIOIHEHO He Oojiee 2 3a1ay WM 3 3a/aHusl ¢ OOJBIINM KO-
JIMYECTBOM I'pyObIX HEIOUETOB, TO JI€JAeTCs BBIBOJ O HEAOCTATOYHOM YPOBHE CPOPMHUPOBAHHO-
CTU OTMEYEHHON KOMIIETEHIIMM U BBICTABIIAECTCS OLIEHKA «HE 3aUTEHO».

Choucokx BOIIPOCOB K IK3aMCHY:

Omnpenenenust BepossTHOCTU. COOBITHS, OTIEPAIIMH HAJl HUMH.

AKCHOMaTHYECKHH MTOAXO0. K OIPEIEIICHNIO BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEN
dopmyna BKIOYEHUH-UCKIIOUEHUH. 3a/1aya O IOYTaJIbOHE.

YcnosHas BeposTHOCTh. Dopmyna nosHou BeposTHOCTH. Popmyna balieca.

HezaBucumocTs coObITHii. He3aBUCHMOCTD OTpUIIAaHUS COOBITUI

AN A S o

Crnyuyaitnble BeanuuHbl. [IpuMepbl TUCKPETHBIX CIy4alHbIX BEJTMYMH: WHAUKATOP COOBITHSA,

reoMeTpuyecKoe, ONHOMHAIILHOE, THIIEPTE€OMETPUUYECKOE U ITyaCCOHOBCKOE paclpesiesieHue.

7. MaremaTu4yecKoe OXKHJIaHWE AUCKPETHOW CIIydyallHOW BEJIMYMHBI, €r0 CBOWCTBA. AJJUTHB-
HOCTbh MaT€MaTH4ECKOI0 OKHUIaHUSI.

8. Maremarnueckoe OKuJaHUE UHIUKaTOpa. MaTeMaTnyeckoe 0KUIaHNe BETUYHHBI C T€OMET-
pUYECKUM, OMHOMHAILHBIM, THIIEPTEOMETPUUECKUM, ITyaCCOHOBCKHM 3aKOHOM pacrhpezene-
HUSL.

9. HeszaBuUCHUMOCTb CllydailHBIX BeJIMYHH. Teopema 00 SKBHBAJICHTHOCTH ONpEICTICHUN HEe3aBH-
cuMocTH. HezaBuCHUMOCTh (PYHKITUN OT HE3aBUCUMBIX CIIYYalHBIX BEJTUYHH.

10. qucnepcus cinydaitHoi BennunHbl. CpellHeKBaapaTuyHOE OTKIOHeHue. CBoiicTBa. [ucnep-

CHUd MHAUKATOpa. I[I/ICHepCI/IH BCJIIMYHHBI C TCOMETPHUICCKUM, ITYaCCOHOBCKHUM 3aKOHOM pac-
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.
27.

28.
29.

30.
31.

32.

33.

34.

npenenenus. Jlucnepcus cyMMbl CllydaiiHbIX BeJTUYMH. J(ucnepcus BeIMYMHBI ¢ OMHOMUAIIb-
HBIM 3aKOHOM PAacIIpeieIeHusl.

MatemaTnueckoe OKUIAHUE MPOU3BEIACHUS CIIydalHBbIX BelW4yuH. KoBapuanus ciy4ailHBIX
BennuuH. CBOMCTBA KOBapHaLUU.

Koadduunent koppenauuu caydaidHbix BennauH. CBoiicTBa K03 puiimenta Koppessum.
MOMEHTBI Clly4aiiHOW BEJIMYUHBI, UX CBOMCTBA.

HepaBenctpa YeObImeBa. 3akoH 00abmux yrcen. CXOIUMOCTb 10 BEPOSTHOCTH.
[TyacconoBckoe mpuOIMKeHNE BETUYMHBI, paCIpeAeTICHHON 10 ONHOMHUAILHOMY 3aKOHY.
YcnoBHBIE pacnpeneneHys. Y CI0BHOE MaTeMaTHdecKoe oxxuaanue. GopMyiia MoJHOro Ma-
TEMaTHU4ECKOIO OKUJaHUS.

OyHKIUA pacupenesieHus CaydyailHOM BEIWYMHBI, € CBOMCTBA. HemnpepbiBHBIE CiydyaliHbIE
BEJIMYHHBI.

[InoTHOCTE pacmpeneseHus CiydalHOW BEIWYHUHBI, €€ cBoMcTBA. [IpuMepsl HenmpephIBHBIX
CIIy4allHbIX BEJIMYUH (paBHOMEpHOE, MOKa3aTelbHOE, HOpMajbHOE pacupeneneHus). Hop-
MaJIbHOE paclpeeneHue. Ero cBoicTBa, XapakKTepUCTUKH.

Haxoxaenne 4acTHBIX IUIOTHOCTEH 10 00IIeH TNIOTHOCTH.

HezaBucuMOCTh HENPEPBIBHBIX CIIyYalHBIX BEIWYMH. PacrpenencHus MakcuMyma U MUHH-
MyMma U3 N HE3aBUCUMBIX CIIy4alHBIX BEJIMUYUH.

JIoKaJIbHBIN CMBICII INIOTHOCTH.

Mozenb paguoakTUBHOIO paclaja aTroma.

MareMatrnueckoe OXUJaHUuE HENIPEPBIBHBIX CIydalHbIX BeauduH. [Ipumepsl. Beraucaurens-
Hasi (QYHKIUS MaTeMaTU4YeCKOro OKMJaHUs JJI HENpepbIBHBIX pacnpeaeneHuil. CBoiicTBa
MaTeMaTHYECKOr0 OXKUIAHUS.

Hucnepcus ciydaitHoi BenuuuHbl. Ee cBolictBa. [Ipumepsl.

Hucnepcust cymmbl. KoBapuanus u koadduuuent xoppemnsiuu. CBoiCTBa KOBapHallMOHHON
MaTpPHILIBI.

Pacrnipenienenne cymmbl AByX HE3aBUCUMBIX CIIy4alHBIX BeIM4UH. DOpMyna CBEPTKHU.
LenTpanbHas npenensHas Teopema. MaterpansHas teopema MyaBpa-Jlannaca. HepaBeHncTBo
beppu-Occeena.

['enepupoBaHue caydallHbIX BEJIMYMH.

Krnaccuueckast Moienb MaTeMaTH4eCKOW CTaTUCTUKH. BBIOOPKH, OIIEHKH, UX XapaKTepUCTH-
kM. OLEHKH MaTEMaTUYECKOT0 OKUAAHNS U AUCTIEPCHUH.

Bribopounoe (amnupuyeckoe) pacrpenenenue. ['mcrorpamMma.

MeTosbl OCTPOEHHUSI OLIEHOK: METOJI MOMEHTOB, METOJl MaKCUMAaJIbHOTO IMPaBJIONOA00US.
CpaBHEHHE OLIEHOK.

HHTepBanpHbIE OLICHKH U JIOBEPUTENIbHBIE MHTEPBAIBL. [locTpoeHne MHTEPBAIBHON OLICHKH
JUISl HEU3BECTHOW BEPOSITHOCTH B cXeme bepHysuim.

I'unoressl, ux nposepka. Kpurepuii [lupcona. y2 — pacnpenenenue, pacnpenenenre CTbro-
JICHTA.

Bri6opounsiii K03 puLiueHT KOoppensium.
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10.
11.
12.

13.

14.
15.
16.
17.

18.

19.
20.

TeMbl NPAKTHYECKUX 3aJaHUI K IK3aMEHY

CoObITHS M UX BEpOSATHOCTU. BhIuncienne BepoITHOCTEH.
Knaccuueckoe onpenenenue BepositHocTel. Mcxoapl, 01aronpusTHbIE UCXObI.
Komb6unaropHbsie cxeMbl BbIOOpa: pa3MellleHus, COYeTaHUs, IEPECTAHOBKH C TTIOBTOPEHUSIMU
1 0e3 MOBTOPCHUH.
CBoiicTBa COOBITHIT U BEPOSITHOCTEN COOBITHIA.
®opmyina noaHou BepostHocTu. PopMmyita baiteca.
['eomeTpuueckue BEpOATHOCTH (Ha MPSMOM, Ha IJIOCKOCTH, B MpocTpaHcTBe). HaxoxaeHnue

BEPOSITHOCTEH COOBITHI.

JIMCKpeTHbIE CiTy4aiiHble BEIMYMHBI, UX YUCIIOBbIE XapaKTEPUCTHKH.
3aKOH paclpeAeeHus CIIly4ailHOM BEINYMHBI.
CranpnapTHble paclpelesieHusl: HHAUKATOp COOBITHS, TIe€OMETpUYECKOoe, OMHOMHAIILHOE,
IIyaCCOHOBCKOE, TUIIEPreOMETPUUECKOE PACIIPEACIICHUE.
YwucoBeie XapaKTCPUCTHUKU CJIy‘-IB.fIHOfI BCJIIMYUHBI: MATCMATHYCCKOC OKUIAHUC, TUCIICPCH,
CPEAHEKBAIPATUYECKOE OTKIOHEHHUE.
YucoBble XapaKTEPUCTUKU CTaHAAPTHBIX PACIPEACIICHHAN.
ITyaccoHoBcKkoO€e NpuOIMKEHUE BETUUNHBI, pacCIpeAeICHHOM 10 ONHOMHUAILHOMY 3aKOHY.
dopmyiia MOJIHOTO MaTEMATUYECKOTO OXKHIaHHSL.
HaxoxzaeHne BEpOSITHOCTEN M BBIUYMCIIEHHE HEU3BECTHBIX NAapaMETPOB C MCIOIb30BAaHHUEM
MHTErpaJibHON TeopeMbl Myaspa-Jlamaca.

HenpepsiBHBIE CiydaliHbIE BEIMYHUHBI, UX YHACIOBBIE XapAKTEPUCTUKH.
HenpepriBHble citydaiiHble BenUYuHBL. [IpriMepbl HENPEphIBHBIX CIy4alHbIX BEJIWYUH (paB-
HOMEpHOE, [T0Ka3aTeJIbHOE, HOPMAJIIbHOE PACIIPEICIICHUS).
OyHKIUA pacIpenelIeHus U IIJIOTHOCTh PaCIpelelIeHUs Cly4alHON BEJINYMHBI, UX CBOMCTBA.
Boccranosnenue GpyHKIMU pacnpeeneHus 1Mo MIIOTHOCTH paclipeesIeHusl.
[Toctpoenue GyHKIMU pacnpeeNeHHsl ¢ TOMOIIBI0 T€OMETPUYECKHX BEPOSTHOCTEH.
[Toctpoenne (pyHKIIMU U MIOTHOCTU paclpeaesieHus cilydyaiiHol BeanuuHbl g(&) mo mu3BecT-
HOM (YHKIIMU WM MJIOTHOCTU paclpeeseHus CllydaiiHON BeIMYUHBI &.
Haxox/ieHne 4ucioBBIX XApaKTEPUCTHK CIIYYailHOM BEIMYMHBI: MAaTEMATHYECKOTO OXKUJa-
HUs, JUCIEPCHH, CPEIHEKBAAPATHYECKOrO0 OTKJIOHEHHS, MOMEHTOB Pa3JINYHBIX MOPSJIKOB.
HaxoxxaeHne 4uciIoBbIX XapaKTepUCTUK (YHKIIUU OT CIy4ailHON BETUYNHBI.
Haxoxxnenue GyHKIMN U IUIOTHOCTH PacIipeesIeHUs] CYMMBbI CITy4aiHbIX BEJINYHH.
JIByMepHBbIE ClTydaiiHbIE BEJIUYNHBI:
e Bpriuncienne BeposSTHOCTE.
e HaxoaeHue 4YacTHBIX INIOTHOCTEW KOMIIOHEHT CIIy4ailHOM BEJIMYMHBI 10 IUIOTHOCTH
COBMECTHOTI'O pacipeieICHuUs.
e BbIUKCIIEHHE YUCIIOBBIX XAPAKTEPUCTUK KOMIIOHEHT.
e [IpoBepka KOMIOHEHT ABYMEPHOM CIy4ailHON BEJIMYHUHBI HA 3aBUCUMOCTb.

e Briuncnenue koBapuauu 1 KO3QQHUIUEHTa KOPPEIAIUN KOMIOHEHT.
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21. I'enepupoBanue ciiydallHOW BEJIMYMHBI C 33JJaHHBIM 3aKOHOM PaCIpeIeIeHUs] U3 CIIy4alHOU

BCJIMYHHBI C U3BECTHBIM 3aKOHOM paCpEACICHUA.

OCHOBBEI MaTeMaTHYECKON CTaTUCTHKH

22. IlocTpoeHue OLEHOK HEM3BECTHBIX NIApaMETPOB PACIPEIEIICHUs C UCIOJIb30BAHUEM METOJA

MAaKCHUMAJIBHOT'O HpaBZ[OHOI[06I/I$I n METO0Ja MOMCHTOB.

23. IIpoBepka runotes ¢ ucnob3oBanueM kpurepus Ilupcona.

24. Beruucienue BHIOOPOYHOTO KOA(PUIIEHTA KOPPEISILINUHI, IPOBEPKA €r0 3HAYMMOCTH.

Kputepun
1.

IIpumep 3K3aMeHANMOHHOTO OMJIETa
(2 TeopeTHuecKux BOIpOca U 2 3aa4n)
JIoKaJbHBIN CMBICIT TNIOTHOCTH PACTIPECIICHUS CITyqalilHON BEITMYMHBI.

CraTtucTudeckue OIeHKH MaTeMaTHYECKOTO OKUIaHHs U ucriepcun. Mx cBoiicTBa.
CnyuaifHas BenmuuuHa X paBHOMEpHO pacrpejesieHa Ha oTpeske [a,b]. Haiitu Bepo-
atHocTh: P(|X-MX|>0x)

Hoxku mupkyms, Kakaast U3 KOTOPbIX MMEET JUTMHY 1, pa3IBUHYTHI HA CIyYaiHbIA
yroi ¢, paBHOMEpPHO paclpeneieHHbli Ha oTpe3ke [0,m]. Haiitu mMaremaTtnueckoe

OXKXKHNJAHUC PACCTOAHHNA MCKAY KOHIIAMU HOXKCK.

OLICHUBAHMS33JAaHUI YK3aMEHAIIMOHHOTO OHIIeTa
CdopmynupoBarb TeOpeMy O JIOKaIbHOM cMbicie TiotHocTu (0,2 Gamia), Jokazarhb

e€ (0,4 6aina), yMeTh 1aTh TPAMOTHYIO UHTEPIPETAINIO U UCIIOIB30BATh JIJIST OI[CHKU
BEPOATHOCTEH (Hampumep, A MPUOIU3UTEIHHOTO CpaBHEHHUs BEPOSTHOCTEH Morma-
JaHMs CIIy4allHOW BENMYMHBI B YKa3aHHbIE WHTEPBAJbl MPU U3BECTHOHN IUIOTHOCTH
pacnpenenenus) (0,4 6amna). 3agaHne 3aCYUTHIBACTCS MOJTHOCTHIO, €CIIM BBIMOJIHEHO
Ha 0,8-1,0 GannoB; 3acYUTHIBAETCS HAIOJIOBUHY, ecliu BbimonHeHo Ha 0,5-0,7 6an-
JIOB.

ChopmynupoBats ompezaenenust cocrositeabHocTd (0,1 Oanna) u HECMEIIEHHOCTH
(0,1 Gamna) cTaTUCTUYECKOW OLIEHKH, YMETh MPOMHTEPIPETUPOBATH OMPEEIICHUs
(0,1 6amma), 000CHOBATh COCTOSITEILHOCTh OIEHKH MAaTeMaTHUYE€CKOTO OXHUIAHUS KaK
BbIOOpOYHOTO cpennero (0,1 6amma) U Aucepcu Kak pa3HOCTH CPEIHETO IO KBa-
patam u kBagpara cpenHero (0,1 Gamia), moka3aTh HECMEIIEHHOCTh TaKOW OICHKHU
Matematnueckoro oxumanus (0,1 Oamna), moka3aTh CMEIIEHHOCTh TaKOH OILIEHKH
mucnepcun (0,2 6amma), mpenyokuTh crnocod ucnpasieHus ouenku (0,1 Gamna),
000CHOBATh COCTOATEIBHOCTh U HECMEIIEHHOCTh UcIpaBiieHHoH ouenku (0,1 Gamnna).
3agaHne 3aCUMTHIBACTCS MOJHOCTHIO, eciii BhImojiHeHo Ha 0,8—1,0 6amioB; 3acUMTHI-
BaeTCs HAMOJIOBUHY, €cliv BhiToiHeHO Ha 0,5—0,7 6aos.

Jlatb onmcaHue (3amucarh MNIOTHOCTh W/MIU (DYHKIHIO paclpeieseHus) paBHOMEp-
HOTOo 3aKkoHa pacnpenenenus (0,1 6ant), BHIBECTH WM BOCIOJIB30BATHCS U3BECTHBIM
3HaueHueM mMaTemaruueckoro oxunganus (0,1 6amr) u qucnepcuu (0,1 6amr) coyyaii-
HOW BEIMYMHBI C TAKUM 3aKOHOM pacmpe/eNieHus, 3al1caTh U mpeodpa3oBarh Hepa-
BeHCTBO M3 3amaun (0,1 Gami), mpemnokuTh KOHKPETHBIA BapHaHT AajbHEHIIEero

HaxoxsieHus BeposstHOcTH (0,1 6aymT) U BOCMONB30BATHCA UM ISl HAXOXIACHUS KOH-
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KpeTHoro 3HaueHus BepostHocTH (0,4 Gama), yOeauThCs B HE3aBUCHMOCTU PE3Yilb-
Tata oT napamerpos 3aaauu (0,1 Gamna). 3agaHue 3aCYUTHIBAETCS MOJIHOCTHIO, €CIIU
BbInoaHeHO Ha 0,9—1,0 OanioB; 3acCYMTHIBAETCS HAIMOJIOBUHY, €CJIM BBIIIOJIHEHO Ha
0,6-0,8 6amoB.

4. 3anucartb 3akoH pacnupenenenus s yriaa ¢ (0,1 Gamia), BBIBECTH 3aBUCUMOCTh
paccTosiHus MEXIy KOHIamMu Hokek oT yria (0,3 Gamna), gamee JmOO BOCHOIB30-
BaThCsl BBIYUCIUTEIBHON (POPMYIION IJIsi MaTEeMaTUYECKOTO OXUIAHUS (YHKIIMH OT
CIly4ailHOM BEJIMYMHBI C U3BECTHBIM 3aKOHOM pactpenenenus (0,6 6amos), 1160 BbI-
Bectn GyHkuuoo (0,2) u uiotHocTh (0,1 Gana) pacnpeneneHus pacCTOSHUS MEXITY
KOHIIAMU HOXEK, [TOCJIe Yero Mo HaiJIeHHOW IUIOTHOCTH MOCYUTATh MaTeMaTHYeCKOoe
oxkuganue (0,3 Oanna). 3agaHue 3aCUUTHIBACTCS MOJHOCTHIO, €CIU BHINIOJHEHO Ha
0,9-1,0 6anmnoB; 3acUnUTHIBAETCSA HANIOJIOBUHY, €l BbioaHeHo Ha 0,6—0,8 6amios.

KpI/ITepI/II/I OLICHHUBAHUA 3K3aMCHAa, BBICTABJIICHUA OLICHKHW U BBIBOJIOB O C(l)OpMI/IpOBaHHOCTI/I KOM-
NETeHIUI TpuBeJeHb B maparpadax 3.3-3.4 METOJUYECKUX PEKOMEHMAIMI IMPernoiaBaTelto
(pazmen 3 paboueli MporpaMMBbI Kypca).
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2. IlepeyeHb KOMIIETEeHUMH, 3TANBI X (POPMUPOBAHMS, OTIMCAHNE IOKA3aTeJIell U KpUTe-
pHeB OLIEHUBAHMS KOMIIETEHI[UITHA PA3JIMYHBIX 3TanaxX uX (JOPpMUPOBAHNSI, ONTHUCAHUE
LIKAJIbI OLleHUBAHUSA

2.1. lIkana oueHnBaHUSACHOPMHUPOBAHHOCTH KOMIIETCHIIUH M ee ONMCAHHME

OnenuBanue ypoBHs C(OPMHUPOBAHHOCTH KOMIIETEHIIMH B MPOIIECCE OCBOCHUS AMCIIU-
IJIMHBI OCYIIECTBIISECTCS N0 CIEAYIOIMIENTPEXYPOBHEBOM IKAJIE:

Ilopocoswiii yposeny - mpeanonaraeT OTpaKEHUE TE€X O0KUAEMbIX PE3yIbTaTOB, KOTOPHIE
ONpENIESAI0T MUHUMAJIbHBIN HA0Op 3HAHUN U (WJIM) YMEHUM U (MJIM) HABBIKOB,ITOJIYYEHHBIX CTY-
JEHTOM B pe3yJbTaTe OCBOEHUS AUCHUILUIMHBL. [loporoBelii ypoBeHB sBIsieTCS 00sS3aTeIbHBIM
YPOBHEM JIJIsl CTY/ICHTa K MOMEHTY 3aBEPILICHUS] UM OCBOCHHUSI TAaHHOW JUCIUTUINHBL.

IIpoosunymulii ypoeens - IpeiNoyiaraeT CrnocoOHOCTh CTYACHTA HCIONb30BaTh 3HAHUS,
YMEHUSI, HABBIKK U (WJIHM) OMBIT JIEATEIbHOCTH, MOJYYEHHbIE TP OCBOCHUU TUCUHUILIUHBI, IS
pemienus npodeccuoHanbHbIX 3a1a4. [IpoaBUHYTHIN ypOBEHb MPEBOCXOAUT MTOPOTOBBIN YPOBEHb
M0 HECKOJIbKAM CYIIECTBEHHBIM MPU3HAKAM.

Buicokuti yposens - mpeanonaraer cnocoOHOCTh CTYJE€HTa UCIOJIb30BaTh MOTEHIIUAT UH-
TErPUPOBAHHBIX 3HAHWM, YMEHHM, HABBIKOB M (WJIM) OMBITA JACSITEIBHOCTH, MOIYYECHHBIX MPHU
OCBOGHUHU JUCHUIUIUHBI, I TBOPUECKOTO pelIeHUus MpodecCHOHAIbHBIX 3aad U CaMOCTOSs-
TEJIHHOTO IMOMCKA HOBBIX MOJXOJIOB B UX PEHICHUH IyTeM KOMOWMHHPOBAHUS W WCIOJB30BAHUS
M3BECTHBIX CIOCOOOB PEIIeHUs MPUMEHUTEIBHO K KOHKPETHBIM YCIOBUSIM. BBICOKHIT ypOBEHB
MIPEBOCXOIUT MOPOTOBBIN YPOBEHD 110 BCEM CYIIECTBEHHBIM IIPU3HAKAM.
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2.2. llepeyeHb KOMIETEHIIUIA, 3TANIbI UX (POPMUPOBAHUSA,ONUCAHNE NTOKA3aTe/Iel U KPUTEPHEB OLEHUBAHNUS KOMIIETEHIIMI HA Pa3IHYHBIX
Tanax ux ¢popmMupoBaHus

ITanbl IIIxaJjia 1 KpUTEPUU OLEHMBAHUS KOMIIETEHIUI
Ko oOpMH- HA Pa3JIMYHBIX 3Tanax ux popMupoBanus
8 (bop IMoka3aTesn oleHUBa- p (bopmup
KkoMie- | PopMa KOHTPOJISI | POBAHMS st
TeHI U (Ne TembI IMoporosswlii ., Beicoknii
IIpoaBUHYTHII YpOBEHb
(pa3jaeJa) YPOBEHb YPOBEHb
IIpodeccnonabHbIe KOMIIETEHIIUT
3HaTh: 1. BocipousBenenue 1. Bocripoussenenue oc- 1. Boctipon3BeneHre OCHOBHBIX
— OCHOBHBIC TIOHATHA, OCHOBHBIX HOHSITI/II\/'I, HOBHbIX HOHHTHfI, TCOPEM U TCOpPEM U COOTHOIICHUI TCOPUHU

OIIK-1

KonTponbHeie pa-
60ThI (1-5),
CamocTosiTensHas
pabora
3aganus I 10-
MaIrHen paboThl
0 TeMaM
Ne 1-9
3auer
OKk3aMeH

TEOpEMBl W ypaBHEHUS
TEOPUH BEPOSITHOCTEN U
MaTeMaTU4eCcKol  cTa-
TUCTHKHU;

— TOYHBIE METOABI BBI-
YUCJICHUM B TEOPUM Be-

POSITHOCTEH,
— METOoJla MOCTPOCHHUS
OLICHOK U  MPOBEPKHU

TUIIOTE3 B MaTéMaTH4C-
CKOH CTaTUCTHKE.

Ymern:

— HaxOJIHTb BEPOSATHO-
CTH CIIOXHBIX COOBITHIH
c HCII0JIb30BAaHUEM
CBOICTB BEPOSITHOCTEN;
— HaxOJUTb YCIOBHBIE
BEPOSITHOCTU COOBITHH,
BEPOSITHOCTH  CJIOXKHBIX
COOBITUH C HCHOJbB30-
BaHHEeM (opMyJBl 1OJI-

TEOPEM U COOTHOUICHUI
TEOPUH BEPOSTHOCTEH U
HUX MHTEpIIpeTanus.

2. Briuucnenue Bepo-
SITHOCTEH MPOCTHIX CO-
OBITHI B TUCKPETHBIX
MIPOCTPAHCTBAX HUCXO-
JIOB, BEPOSTHOCTEH
CIIOKHBIX COOBITHI C
HCTIOJIb30BAaHUEM OC-
HOBHBIX CBOMCTB BEPO-
SITHOCTEM.

COOTHOLICHUI TEOpUHU Be-
POSITHOCTEN U UX UHTEPIIpE-
Tauus. BelmoHeHue oc-
HOBHOM 4acTH MaTeMaTH-
YECKUX BBIKJIAJI0K, BOCIIPO-
n3BeeHne 0a30BEIX MaTe-
MAaTHYECKUX PaACCYKICHUN
B IIPOIIECCE UX BHIBOJA.

2. BriuucieHue BeposiTHO-
CTEH NPOCTBIX U CIIOKHBIX
COOBITHIA B INCKPETHBIX
MIPOCTPAHCTBAX UCXOJIOB C
UCTIOJIb30BaHHEM KOMOMHA-
TOPHOTO TTOAX0/a K BBIYHC-
JICHHUIO BEPOSITHOCTEM, 6a-
30BBIX CBOMCTB COOBITHH H
BEPOATHOCTEH.

BEPOSITHOCTEH U UX UHTEPIIpETa-
uusl. BeimonHeHue B moHOM 00b-
eMe MaTeMaTHYeCKHX BBIKIIaI0K
Y BOCTIPOU3BE/IEHUE MaTeMaTHye-
CKUX PACCYXIEHHH B POLIECCe UX
BBIBO/JIA.

2. BriuucieHue BeposSTHOCTEH
HPOCTHIX U CIIOKHBIX COOBITHI B
JTUCKPETHBIX MPOCTPAHCTBAX HC-

XOJIOB C UCIIOJIB30BaHHEM KOMOHU-
HATOPHOTO MOAX0/a K BbIUHUCIIE-
HUIO BEPOSITHOCTEH, a TAKXKE MOJI-
HOTO Habopa CBOWCTB COOBITHIA U
BEPOSATHOCTEN.




HOW  BEPOSATHOCTH H
¢dopmynsr baiteca;

— HaxXOJIUTh W aHAIIN3H-
pOBaTh UHMCIOBBIE Xa-
PaKTEPUCTUKH CIyJaid-
HBIX BEJIMYHH,

— HaxOOUTh 3aKOHBI
pacnpeneneHusl  3aBH-
CHUMBIX CIy4ailHBIX Be-
JIUYYH,

— MPOBEPATH THUIIOTE3bI
C HCIIOJIb30BaHUEM KpH-
tepust Ilupcona, npose-
pATH OJTHOPOJTHOCTh
BBIOOPOK.

Baagers HaBBIKAMM:

— HOCTpOCHI/IH pHILOB
pacnpeneneHus, (QyHK-
UMM, IUIOTHOCTEH pac-
MPEAEIICHUS CIIyYaiHbIX
BEJIMYHUH,

— TEHEePUPOBAHUS CIy-

YJalHbple BEJIUYHUHLI C
3aJaHHBIM 3aKOHOM
pacrpeneneHus,

— MOCTPOCHHSI OLIEHOK
HEU3BECTHBIX MMapaMeT-
POB pacnpeesIeHus ¢
HCIOJIL30BAHUEM METO-
J1a MAKCUMAaJIbLHOTO
MIPaBIOMIO00HSI, METO-
J1a HaUMEHBIINX KBa-
paToB, METOJla MOMCH-
TOB.

3. IlonnmaHue 3aBHCH-
MOCTH ¥ HE3aBUCHMO-
CTH COOBITHH, BOCITPO-
HM3BCACHNE OCHOBHBIX
cBoiicTB. Bnajnenue no-
HATHEM YCIIOBHOH Be-
POSITHOCTH.

4. BocpousseneHue
OCHOBHBIX CBOMCTB
JUCKPETHBIX Cliy4ail-
HBIX BEJIMYUH U UX YHC-
JIOBBIX XapaKTEPUCTHUK.
[TocTpoeHune 3aKOHOB
pacnpezneneHus B Iuc-
KpPETHBIX BEPOSITHOCT-
HBIX POCTPAHCTBAX.
Brraucnenue 4uciaoBBIX
XapaKTEPUCTUK JHC-
KpPETHBIX CIy4YalHBIX
BCJIMYUH 110 3aKOHY
pacrpeneneHusl.

3. IlounMaHue 3aBHCUMO-
CTH M HE3aBHCHUMOCTH CO-
OBITHIA, BOCIIPOU3BEACHIC
OCHOBHEBIX CBOMCTB M MX
JIOKa3aTeabCTB. Bnagenue
MOHSITUEM YCIOBHOU BEpo-
STHOCTH, YMEHUE MPOBEPATH
3aBUCHMOCTH COOBITHI U
BBIYHCIISITH YCIIOBHBIE BEPO-
SITHOCTH B 0a30BBIX 3a/a-
qax.

4. BocnpousseneHue oc-
HOBHBIX CBOMCTB TUCKPET-
HBIX CITy4alHBIX BETMYUH U
HX YUCIJIOBBIX XapaKTepH-
CTHK, 000CHOBaHHE OCHOB-
HbIX cBOMCTB. [locTpoeHue
3aKOHOB pacIIpe/ieICHus B
JUCKPETHBIX BEPOSTHOCT-
HBIX IPOCTPAHCTBaX. Brl-
YHCIIEHNE YUCIIOBBIX XapaK-
TEPUCTUK JUCKPETHBIX CITy-
YaiHBIX BEJIMYUH 10 3aKOHY
pacrpeneneHus 1 UCIoJb-
30BaHUEM CBOMCTB YHCIIO-
BBIX XapaKTEPUCTHUK. Y Me-
HUE /1aBaTh BEPOATHOCTHYIO
HWHTEPIPETALNIO pe3yNbTa-
TOB BBIYUCIICHUS.

3. YBepeHHOE MOHUMaHUE 3aBU-
CUMOCTH Y HE3aBUCHUMOCTH COOBI-
THH, BOCIIPOU3BE/ICHUE BCEX U3Y-

YaeMbIX CBOMCTB U MX JIOKa3a-
TebCTB. BrajieHue noustuem

YCIIOBHOM BEPOSITHOCTH, YMEHUE
MIPOBEPSITh 3aBUCUMOCTh COOBITHI

Y BBIYUCIIATH YCIOBHEIC BEPOSIT-

HOCTH B 0a30BBIX 3a/1a4ax. BbI-
MOJTHEHUE B MOJTHOM 00BbeMe Ma-
TEMATUYCCKUX BBIKJIIAJOK U BOC-
MPOU3BEICHHE MATEMATHYCCKUX
paccyxJeHui B poliecce pere-

HUS 33724 Ha TAHHYIO TEMY.

4. Bocpou3sBeieHHE OCHOBHBIX
CBOMCTB JUCKPETHBIX CIIy4alHBIX
BEJIMYMH M UX YUCIIOBBIX XapaK-
TEPHUCTUK, 000CHOBAHUE UX
CBOICTB B mostHOM 00BEMeE. [lo-
CTPOEHHE 3aKOHOB pacmpeserne-
HUS B IUCKPETHBIX BEPOATHOCT-
HBIX [IPOCTpPaHCTBaX. Brruncnenue
YHUCIIOBBIX XapaKTEPUCTUK JTUC-
KPETHBIX CITYYalHbIX BEJIMYHH I10
3aKOHY pacnpeneseHus (B ToM
YHcJie HA OCHOBE CTaHJapTHBIX
pacnpezaeneHuii) ¥ ¢ NCIOoIb30Ba-
HHEM CBOWCTB YHMCJIOBBIX Xapak-
TEpPUCTUK. Y MEHHE AaBaTh BEPO-
ATHOCTHYIO HHTEPIIPETAIIHIO Pe-
3yJbTAaTOB BHIYHCIICHHUS.
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5. BocrnipousBeaenue
OCHOBHBIX CBOMCTB He-
MIPEPHIBHBIX CITYYalHBIX
BEIIUYUH U UX YUCIIO-
BBIX XapaKTEePUCTHK.
Brruancnenue 9ucIoBBIX
XapaKTePUCTUK HETIpe-
PBIBHBIX CIy4YalHBIX
BEJIMYWH TI0 3aKOHY
pacnpezeneHusl.

6. BocriponsBenenue
OCHOBHBIX TTOHATHH,
TEOPEM U COOTHOUICHUI
MaTeMaTH4eCcKou cTa-
THUCTUKH U UX UHTEP-
npeTanusl.

5. Bocrnipou3sseaeHue oc-
HOBHBIX CBOWMCTB HEIpe-
PBIBHBIX CITyYaiHBIX BEJH-
YMH U UX YUCIIOBBIX Xapak-
TEPUCTHUK, a TAK)KE OCHOB-
HbIX cBOMCTB. [locTpoeHue
3aKOHOB pacHpeeneHus
HETIPEPHIBHBIX BEJIMYMH HA
OCHOBE T€OMETPHUIECKUAX
BEpOSITHOCTEW. Boruncienue
YHCJIOBBIX XapaKTEPUCTUK
HEMPEPBIBHBIX CIIyIalHBIX
BEIIMYMH TI0 3aKOHY pac-
npeaciacHusd, B TOM 4YHCJIC
JJIA BEJIMYUH Ha OCHOBE
CTaHJapTHBIX pacIpeese-
HUU. YMEHUE AaBaTh BEPO-
SITHOCTHYIO HHTEPIPETALIIO
Pe3yIbTaTOB BEIYNCIICHUS.

6. Bocripoussenenue oc-
HOBHBIX HOHSITI/II‘/‘I, TCOPEM U
COOTHOIIIEHUI MaTeMaTHye-

CKOHM CTaTUCTHKH U UX WH-
Teprperanus. BolnonHeHue

OCHOBHOI 9acTH MareMa-

THYECKUX BBIKJIAIOK, BOC-
MIpor3BeIeHNe 0a30BBIX Ma-

TEMaTHYECKHUX PacCyxkK/e-
HUH B TIpoLIeCCe UX BBIBO/A.

5. Bocnipou3BeneHUE OCHOBHBIX
CBOICTB HEMPEPBIBHBIX CIydaii-
HBIX BEJIMYUH U UX YHCIOBBIX Xa-
PaKTEpPUCTHUK, & TAKKE BCEX U3Y-
yaeMbIX cBOKCTB. [locTpoeHue
3aKOHOB pacIpeiesieHUs Henpe-
PBIBHBIX BETMYMH HA OCHOBE I'e0-
METPHUYECKUX BEPOSTHOCTEH.
[IpeobpazoBanue 3aKOHOB pac-
npeaescHus Beauyud. Beruucne-
HHUEC YUCJIOBBIX XapaKTCPUCTUK
HEIMPEPBIBHBIX CITy4YalHbIX BEIU-
YUH 10 3aKOHY pacupeeiacHusl.
BrinosiHeHME B TOJTHOM 00beMe
MATEMATHUYCCKUX BBIKJIIAJOK U
BOCTIpOM3BeICHNE (DU3NIECKIX U
MAaTEMATHYECKUX PACCYKICHUN B
Ipolecce peleHus 3a1a4. Y Me-
HHE JaBaTh BEPOSITHOCTHYIO UH-
TEPIPETALMIO PE3YIbTATOB BbI-
YHCJICHUA.

6. Bocripon3BeieHre OCHOBHBIX
TEOPEM U COOTHOILIEHUI MaTeMa-
TUYECKOW CTATUCTUKU W UX WH-
TeprpeTanus. BeinonaeHne B
MOJIHOM 00bEME MaTeMaTHUECKUX
BEIKJIQJIOK W BOCIIPOM3BEICHUE
MaTeMaTHYECKUX PACCYKCHUH B
IIPOIIECCE UX BBIBOJIA.
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7. IlocTanoBKa 3agau
TOYEYHOTI'0 OLIEHHUBAHUS
rapamMeTpoB pacrpee-
JICHUS, IOCTAHOBKA T'H-

IOTE3 COIJIACHS U Of-

HOPOITHOCTH.

7. IlocTaHOBKa 3a7a4 TO-
YEeYHOTO OICHWBAHMS ITapa-
METPOB pacIIpeIeiICHuU,
IIOCTAaHOBKA TMIIOTE3 COrJla-
cus 1 OfHOpoaHOCTH. Boc-
TIPOM3BEICHHUE METOIOB T10-
CTPOCHHUS TOUEUHBIX OIICHOK
Y KpUTEPHUEB IIPOBEPKU T'H-
noTe3. BrImmoiHeHNEe OCHOB-
HOM yacTH MareMaThude-
CKHX BBIKJIAJIOK, BOCIIPOU3-
BeJcHHE 0a30BBLIX MaTEMa-
THUYECKHUX PACCYKACHU B
MPOIIECCE UX BBIBOJIA.

7. IlocTaHoBKa 3aa4 TOYCUHOT'O
OIICHUBAHUS TTapaMEeTPOB pacIpe-
JieJIeHHs], IOCTaHOBKA TMIIOTE3
coryacus 1 onHopogHocTu. Boc-
MIPOU3BEJICHUE METOJIOB TIOCTPOE-
HHS TOYCUHBIX OIICHOK M KPHUTE-
pHEB IPOBEPKU TUIIOTE3, POPMY-
JIUPOBKA U 00OCHOBAaHHUE OCHOB-
HBIX CBOMCTB. BrImonHeHMEe B
MOJIHOM 00bEME MaTEMAaTHYECKHX
BBIKJIAJIOK, BOCTIPOM3BEICHUE Ma-
TEMaTHIECKHUX PaCcCYXICHUH B
MIPOLIECCE WX BBIBOJA.
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3. MeToauuyeckue peKOMeHIAUNH MPENnoaaBaTe/ 0o npoueaype OueHuBAHUs 3HAHUM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaAKTEePHU3YIOIIMX 3TaNbl (HOPMHPOBA-
HHSI KOMIIeTEeHM i

Lenpto mpoiienypsl OLICHUBAHUS SIBIISIETCS ONPEIEICHUE CTEIIEHH OBJIAJICHUS CTYACHTOM
O’KHUJAEMBIMU pe3yJibTaTaMi 00yueHus (3HaHUSMHU, YMEHUSIMHU, HaBBIKAaMU U (WJIM) ONBITOM Jesl-
TEIILHOCTH).

[Ipouenypa oleHHBaHMS CTEIIEHU OBJAJIEHUS CTYIEHTOM OXXUIAEMbIMU pe3yJibTaTaMU
00y4YEeHUsI OCYIIECTBIISIETCS C TOMOILbI0 METOJUYECKUX MATEpUaJIOB, MPEACTABICHHBIX B pa3jie-
ne «TunoBble KOHTPOJIbHBIC 33a/IJaHUS WM UHBIE MaTepuaibl, HEOOXOUMbIE ISl OLIEHKU 3HAHUM,
YMEHH, HABBIKOB W (WJIM) OIBITA JIEATEIBHOCTH, XapaKTePU3YIOMIMX ATambl (OPMUPOBAHUS
KOMIIETECHIUI»

3.1 Kputepun oueHuBaHusl CTENEeHU OBJIAIEHUS] 3HAHUSIMH, YMEHUSIMH, HABbIKAMU
U (MJIH) ONIBITOM /IeATeJIbHOCTH, ONpeAe/siioue YpOBHU C()OPMUPOBAHHOCTH KOMIIETEH-
1107071

Iloporoselii ypoBeHb (001111€ XapaKTEPUCTUKH ):

— BJI3JICHUE OCHOBHBIM 00BEMOM 3HaHUH IO NPOrpaMMe JTUCLUILIUHBI;

— 3HaHWE OCHOBHOM TECPMHUHOJIOT U ,HaHHOﬁ obOnactu 3HaHPII>i, CTUIIMCTUYECKU T'PpaMOTHOE, JIOTHYECKU
MMPaBUJIIBHOC U3JI0KCHHUE OTBETA HA BOIIPOCHI oe3 CYIIECTBCHHBIX OHII/I6OK;

— BJIAQACHUC HHCTPYMCHTAPUEM AOUCHUIIJIMHBI, YMCHHUE €TI0 HCIIOJIb30BaTb B PCIICHHWU CTAHAAPTHBIX
(TUTIOBBIX) 3a1a4;

—  CIIOCOOHOCTH CaMOCTOSITENILHO MPUMEHSTh THIIOBBIE PELICHUS! B PaMKax pabodedl mporpaMmbl Juc-
OUIIINHBI,

— YCBOGHHE OCHOBHOU IIMTEPaTyphl, pEKOMEHIOBAHHON paboUeil mporpaMMoi JUCIIUILINHEI;

— 3HaHHe 0a30BBIX Teopnﬁ, KOHLIGHLII/Iﬁ n HaHpaBJ’IeHI/Iﬁ 1o I/I3y‘la€M0ﬁ JUCHUITIIINHEC,

— CaMOCTOATCIIbHasA pa60Ta Ha MPAKTUYCCKUX U J'Ia60paTOpHI>IX 3aHATHAX, NICPUOJANYICCKOC YUAaCTHUC B
TPYMIIOBBIX OOCYKACHHUAX, TOCTATOUYHBIA YPOBEHb KYJIbTYpPhl HCIIOTHEHUS 3a/1aHui.

IIpoaBuHYTHII ypoBeHb (0OIIHE XapaKTEPUCTHKH):

—  JIOCTAaTOYHO MOJIHBIC ¥ CUCTEMATU3WPOBAHHBIC 3HAHHS B 00bEME MPOTPAMMBI AUCIUILIHHBI,

—  HCIMOJIb30BAHHWE OCHOBHOW TEPMUHOJOTMU JAaHHON 00JacTH 3HAHWH, CTHIUCTHYECKH TPAMOTHOC,
JIOTUYCCKHU NPaBUIIbHOC U3JI0KCHUE OTBETA HA BOIIPOCHI, YMCHUE JI€JIaTh BBIBOBI,

— BJIAACHUEC HWHCTPYMCHTApPHUEM AHUCHUIIIIMHBI, YMCHHUE €T0 HCIIOJIb30BaTh B PCIICHHUU y‘Ie6HBIX u
mpodeCCHOHANBHBIX 33/1a4;

—  CIIOCOOHOCTH CaMOCTOSTENIBHO peliaTh CIOXKHBIC 33jaun (IpoOJjieMbl) B paMkax padouei mpo-
rpaMMBbl TUCIUATUTAHBI;

— YCBOGHHE OCHOBHOW W JIOTOJIHHTEIILHOH JHMTEpaTyphl, pEKOMEHIOBAHHOH paboyeil mporpamMmoit
JUCHUILIMHBI;

— YMCHHEC OpHUCHTHUPOBATHCA B 6a3OBBIX TCOpUAX, KOHICIIIHAX W HAIIPABJICHUAX I10 H3yqaeMOﬁ
JUCIUIUTAHE U TaBaTh UM CPABHUTEIBHYIO OICHKY;

— caMoCTOsITeNbHas paboTa Ha MPAKTHYECKUX M JTA0OPATOPHBIX 3aHATHAX, YYACTHE B TPYIIIOBBIX 00-
CY)KICHUSIX, BBICOKUI YPOBEHb KYJIbTYPhI HCIIOJIHEHUS 3aaHUM.

Bbicokuii ypoBensb (001111€ XapaKTEPUCTHKH):

- CUCTEMATU3NPOBAHHLIC, F.HY6OKI/IG U TIOJIHBIC 3HAaHHA II0 BCEM pa3aciiaM OAUCIUITIINHBI,

— TOYHO€ HCIIOJIb30BAHHUE TECPMUHOJIOTUH HaHHOﬁ O6HaCTI/I 3HaHI/H71, CTUJIIMCTUYCCKH I'paMOTHOE, JIO-
THYECKH MPAaBUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI, yMEHHE JIeNIaTh 00OCHOBAHHBIEC BBIBOIBI;

— Oe3ympedyHoe BIaJICHHEC WHCTPYMEHTApUEM  TUCIUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B TO-
CTQHOBKE M PEIICHUN HAay4YHBIX U MPOPECCHOHATBHBIX 3a/1a4;

—  CHOCOOHOCTh CaMOCTOSTEIIFHO U TBOPUYECKU PElIaTh CIOXKHBIC 331a4M (IpoOJIEeMbl) B paMKax pa-
0ouell mporpaMMbl TUCIIUTUTAHBI;

— TIOJHOE W TIyOOKOE YCBOCHHE OCHOBHOMW W JIOTIOJHHTENLHON JINTEPATyphl, PEKOMEHIIOBAHHOH pa-
Oouei mporpaMMoi TUCIUILIAHBI;



— yMEHHE OpPHEHTHPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLEMIUAX U HAIMPABICHUAX MO H3ydaeMon
JUCLUIUIMHE U 1aBaTh UM KPUTUYECKYIO OLICHKY;

— aKTHBHAs CaMOCTOSITEJbHass padoTa Ha MPAKTUYECKUX M JaOOpaTOpHBIX 3aHATHUAX, TBOPUECKOE
y4acTHe B IPYMIOBBIX 00CYXKIEHUSX, BBICOKUI YPOBEHb KYJIbTYPhl UCIIOJIHCHHS 3a1aHUH.

3.2001mue peKkoMeHAauNH 10 U3YYEHHI0 MaTepraJjia Kypca u noadopy 3aaHuii

Kypc Teopun BeposATHOCTEH U MATEMaTUYECKOW CTATUCTUKM SBJIACTCS OJHUM M3 BaXK-
HEHIINX MaTeMaTUYeCKHX KYpCOB Ul CIIEHUAIBHOCTH MPHUKJIAIHAs MaTeMaTHKa U UH(OpMaTH-
Ka ¥ OTHOCUTCS K YHCILy OOLIMX MaTeMaTHYECKUX U €CTECTBEHHO-HAyUYHBIX JUCLHUIUIMH B CHUILY
0T0Opa N3y4aeMoro Marepuaiia U €ro BaKHOCTH JUISI TOJATOTOBKH CIIEIHAJIICTA.

Crnenuduka HayaJbHOrO 3Tala M3y4EHUS TEOPUHU BEPOATHOCTEH M MaTreMaTH4ecKOMH
CTaTHCTUKE TPeOYyIOT aKTyaJlM3allMd 3HAHUN JUCKPETHOM MaTeMaTUKU M KOMOMHATOPUKH Ha
IIEPBBIX ITPAKTUYECKUX 3aHATHIX. BMecTe ¢ TeM JaHHBIN MIPOLIECC MOXKET COIIPOBOXKIATHCS BBE-
JIEHUEM OCHOBHBIX BEPOSTHOCTHBIX IOHSTHUN: CIIy4alHOTO COOBITHS, SKCIIEPUMEHTA, MCXO0Aa,
4acTOThl, BEpOATHOCTU. Ha JeKnusax mo sjeMeHTapHOW TeOpUH BEpOSTHOCTEH Iiernecoo0pa3Ho
IIPOJEMOHCTPUPOBATh KIACCUUYECKHUE BEPOSITHOCTHBIE ONBITHI, MPOUJUIFOCTPUPOBATH OCHOBHbIE
IOHSTHS U PELIUTh HECKOJIBKO 3a7ad.

Lenecoobpa3Ho MOATOTOBUTH IS KXKIOTO 3aHATHS OMJIETHI C 3aJadaMy (JOCTaTOYHO
UMeTh 2-3 pa3HbIX BapuaHTa). {1 IepBOro 3aHATHsS MOXKHO BbIOpATh MPOCTHIE 3a7jaud Ha Kjac-
cuuKalnoo COOBITUH, YAaCTOTY, HETIOCPEICTBEHHBIM MOJCUYET BEPOSITHOCTEH, IPOBEICHHUE IKC-
IIEPUMEHTOB. {711 BTOPOTro - B3STh 3a7aud, TJI€ UCIOJIb3YIOTCS TEOPEMBI CIOXKEHHUS U YMHOMKeE-
HUS BEPOATHOCTEN, YUCIIO COUETaHUH JIJIsl HEIOCPECTBEHHOTO MO/ICYETa BEPOSITHOCTEH, a TaKkKe
OPOBOJATCS AKCHepuMeHThl. [Ipu n3ydenun ¢opmyssl bepHymm MOXHO Ui WIUTIOCTpAaLUU
PaccMOTpPETh €€ UHTEPIIPETALINIO C TOMOLIBIO TaK HA3bIBAEMbBIX YPHOBBIX MOJIEIEH.

Ocob6oe BHUMaHME cieyeT YAEIUTh BOIPOCaM, CBSI3aHHBIM C IIOHATHEM YCIIOBHOU Be-
posiTHOCTH. PasHHIly MeXy alnpHOpHOM M almoCTEPUOPHON BEPOSTHOCTHIO YAOOHO MPOUILIIO-
CTpUpPOBaTh Ha KpalHUX NpuMepax (MHpopMalMs O HACTYIUIEHUH COOBITHS JeNaeT TMIIOTe3y
HEBO3MOKHOM JIMOO JTOCTOBEPHOM) M TMOATBEPAUTH ¢ mMoMoIslo dopmynsl baiteca. @opmyiy
MIOJIHOM BEPOSTHOCTU PEKOMEHIYETC INPOWUIIOCTPUPOBATH TAK)KE PACCMOTPEHHMEM ITOHATHS
cily4aifHOro OJykKaaHus (Ha mpUMepe 3aadu O pa30peHun ).

B nenom nepexoz OT UCUUCIEHNS BEPOATHOCTEN K U3YyYEHHIO CIIyYallHbIX BEJIUYHH KaK
B IIEPBOM, TaK U BO BTOPOM CEMECTpE, IPOUCXOJUT IO OJHOU cxeMe: MoApoOHBIN pa3dop MeTo-
JIOB BBIYUCIICHUSI BEPOSATHOCTEH COOBITHS (C MOMOIIBIO KOMOMHATOPHBIX CBOMCTB Ul AUCKPET-
HBIX BEJIMYMH U Ha IPUMEpE T€OMETPUUYECKUX BEPOATHOCTEN B CIIydae HENPEPHIBHBIX BEJIUYMH),
mociie 4ero ciueayeT oOoOIieHue 3a7auu, peuieHrue ee B o0meM Buje (MOCTpOeHUE TaOIHUIIbI
pactpeneneHus uin GyHKIIMU pacTpeeICHHs] CIIyIaifHOW BEIMYUHBI).

HccnenoBanue onepauuid HaJl CIydyaiHbIMM BeTMYUHAMHU (MpeoOpazoBaHKEe paclpese-
JICHUH, TeHepUpPOBaHKE CIy4yallHOW BEJIMYMHBI C 3a/IaHHBIM 3aKOHOM pacIipeeeH s ) 1enecoo0-
pa3HO CONPOBOXKIATh NPUMEPAMHU IPOLECCOB, NPU MOACIUPOBAHUN KOTOPBIX HCIHOJB3YIOTCS
pa3zHo00pa3Hble NCEBAOCTYYaHbIE TaTYUKH.

[Ipu n3yueHUH OCHOB MaTEMaTHYECKOW CTATHCTUKU CIEAyeT YAECTUTh 0co00e BHUMA-
HUE MPOBEPKE MPOCTHIX TUIOTE3 C UCIONb30BaHueM kputepus [lupcona, a Taxke MeToam mo-
CTPOEHUS OLICHOK MapaMeTpoB paclpeaeseHus (MeToJl MaKCUMAJIbHOTO MPaBIONo100us, METO
MOMEHTOB, METOJI HalMEHbBIIUX KBaJIpaToB), COMOCTAaBJISAS TOYHOCTb OLIEHOK, MOIY4YaeMbIX C
MOMOUIBIO PA3JINYHBIX METO/IOB.

3.3 ®opMma npoBeeHUsI IK3aMeHA 110 KypcCy

CTyI[eHTI:I " IpCIogaBaTciii BIIOJHE OTAAKOT CGGC OTUYCT B TOM, YTO CIIC XUBO IPCA-
cTaBlieHHe 00 ydeOHOM Iporecce Kak Habope CeMECTPOBBIX ATTECTAIIMOHHBIX MEPOIPHUATHH,
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NPEOIOJICBACMBIX B PEXKHMME MaKCUMaIbHOW KOHIICHTPALMU, W JUITMTEIBHBIX TPOMEKYTKOB
MEXy HUMH, IIPOXO/AIINX BECbMa CIIOKOHHO U 06€33a00THO, 0€3 MPHIOKEHHU KaKUX-TH00 yCH-
nwid. [Tpu 3TOM CTYIEHTBI TOPO MBITAIOTCS MOATBEPANTH JaHHOE MIPECTABICHHE, a MPETOIaBa-
TEJIM CTApPAIOTCS TAKOTO POAA CUTYAIMIO CABUHYTH C MEPTBOW TOUKH.

OueBuaHO, opMaT UTOrOBOM (MM CEMECTPOBOW) aTTECTAllMW HAKIIAIBIBACT OIpEIie-
JICHHBIA OTIIEYAaTOK Ha TO, B KAKOM PEXUME OyJeT OCYIIECTBIATHCSA paboTa B TEUCHHE CEMECTPA.
B tom ciryuae, eciv MHTEHCUBHOCTh MPUKIIAIBIBAEMBIX YCHIIMHA HITH YCIIEIIHOCTD MPOJIBMKCHUS
1o Kypcy (BO3MOKHO, BBIpakaeMasi B pe3ysIbTarax, MOJIYYeHHBIX B X0/1€ IPOMEKYTOYHOH aTTe-
CTalliW) HE OKa3bIBacT OOJBIIOTO BIMSHUS HA XapaKTep MPOXOXKICHUS UTOTOBBIX HCIBITAHHIA,
TO B KauecTBe MOOOYHOTO 3P eKTa 3TO CIIOCOOCTBYET HM3KOH MOCEIMIAEMOCTH 3aHITUH, cITaboi
3aJIcliCTBOBAHHOCTBIO CTYJICHTOB B pa0OTe B ayJUTOPHU WIH JoMa. [I[puMepHO Ta ke KapTHHA
OyZeT ¥ B TOM Cllydae, €ClId CTYACHT HE OCO3HACT CTETECHHU BIIMSHUS TEKYIIUX PE3yJIbTaTOB Ha
UTOTOBYIO aTTECTaIHIO.

C npyroit cTOpoHBI, SIBHBIM 00pa3oM OTOBOPEHHBIH (hOpMaT WTOTOBBIX HCIIBITAHUHN C
JIOCTAaTOYHO YETKO MPONUCAHHBIM XapaKTEpPOM yueTa TEKYIIUX PE3yJIbTaTOB MPHU MPOBEICHUH
CEeMECTPOBOM aTTecTalu (TOCeIaeMOCTH, Pa0OThl HA MPAKTUIECKUX CEMUHAPCKUX 3aHATHUSX,
pe3yJIbTaTOB MPOMEKYTOYHON aTTECTAIUU, CAMOCTOSITEIIbHON paObOThl BHE ayIUTOPUH, aKTUBHO-
CTH Pa0OTHI HA JIGKIHAX) MOXKET IMOCIIOCOOCTBOBATH YBEIMYECHUIO MHTEHCUBHOCTH PabOTHI MO
XOJly CeMecTpa, CTUMYJIMPOBAHUIO CAMOCTOSITEIBHON PabOThl U AKTUBHOCTH Ha ayJMTOPHBIX 3a-
HATHSIX, YTO B UTOT€ BBIPAKACTCSI B IMOBBIIICHUU YPOBHS OCBOCHHUS MarepHaja Kypca M, Kak
CJICZICTBUE, TMOBBIIICHUIO YCIIEBAEMOCTH.

JlanHble cooOpakeHusi ObUIM YYTEHBI NpU pa3paboTKe (GOpMbI UTOTOBOW aTTECTAIUH.
Ha sk3aMeHe CTyIeHT mojyJaeT OWIIET C YEThIPhMS 33JaHUSIMU — JIBA TEOPETUYECKOTO XapaKTe-
pa u 1Be 3a1a4n — «0a30BBI KOMIUIEKT». XapakTep paOdOThI O X0y CEMECTpa «MaTepHalIu3y-
€TCS» B KOJIMYECTBE JIOTIOJIHUTEIILHBIX MPEIOKEHHBIX 3aJ]aHUi: 332 aKTUBHYIO pabOTy Ha 3aHs-
THUSIX, BBICOKHE PE3YJIbTATHI MPOXOXKICHHS TPOMEKYTOUHBIX aTTeCTallnii (KOHTPOJIBHBIX padoT)
KOJINYECTBO MPEUIaraéMblX CTYJIEHTY 3a/laHUil MOXKET OBITh YMEHBIIEHO, a MpH ciaaboil pabore
(HM3Kast IOCEIMAeMOCTh, CIIa0ble PEe3yIbTAThI MU MIPOMYCKA KOHTPOJIBHBIX paboT) — YBEIUYCHO
(BO3MOHO, Ha 2-3). OgHAKO KPUTEPHUM HE 3aBUCAT OT KOJIMYECTBA MPEJIOKEHHBIX 3aJaHUH,
OIIEHKA BBICTABIICTCS TI0 CIIEAYIOMIEH CXeMe: ISITh MUHYC KOJUYECTBO 3aJaHHi, CIIPAaBUTHCS C
KOTOPBIMH He yjanoch. Takum oOpa3oM, akTHBHas MPOAYKTUBHas paboTa B TEUEHHE CEMeCTpa
HECKOJIBKO 00JIer4aeT MpOX0XKJICHHE UTOTOBOM aTTeCTalluy, a Te, KTO CBOMM JKU3HEHHBIM CTH-
JgeM n30paiay YHOMSIHYTBIM B snurpade NpUHLMM, JUIs YCIELIIHOIO MPOXOXKICHHUS K3aMeHallH-
OHHOTO WCTBITAHHS BBIHYKJICHBI IPUKIIAIBIBATH OOJIBIIE YCHUITHHA.

CrouT OTMETHTH, 4TO (OPMAT UTOTOBOM aTTECTAIIMH, XapaKTep y4eTa TeKYIUX pe3yilb-
TaTOB, & TAKXKE KPUTEPUHN OLIEHKH CEKPETOM He SBIISIOTCS, a0COIIOTHO OTKPBITHI U TIPO3PAYHBI, U
IpeBapUTENbHO JAOHOCATCS 70 CBEJEHHs CTYIAEHTOB. DTO IMO3BOJSET MOJIEPKUBATh ONpese-
JICHHBIH YPOBEHb AUCIUIUIMHBI U CHCTEMATHYECKYIO padOTy B TEUCHHE BCETO CEMECTpPa, a TAKKe
MOBBICUTD «IIPE/ICKAa3yeMOCTh)» UTOTOBOM OLIEHKH, YTO B KAaKOH-TO CTENEHU CTUMYIUPYET CTY-
JICHTOB K €€ JJOCTH)KEHUIO, MOTHBHPYET K OCBOCHHIO Kypca U TOJIOKHUTEIBHO BIUSET HA YPOBEHB
MOJy4aeMbIX 3HAHUH.

3.4 Onucanue npoueaypbl BHICTABJICHUS] OLCHKHU

B 3aBucumocT OT ypoBHSI CHOPMUPOBAHHOCTH KOMIIETEHLUH I10 OKOHYaHUHU OCBOE-
HUs JUCLMIUIMHBI CTYICHTY BBICTABIIACTCA OLICHKA. /[ MUCHUIIINH, U3y4aeMBbIX B TEYCHHUE He-
CKOJIBKMX CEMECTPOB, OLIEHKA MOKET BBICTABIIATHCS HE TOJBKO [0 OKOHYaHUU €€ OCBOCHHUS, HO U
B IIPOMEXYTOYHBIX CeMecTpax. BuJ OLEHKH («OTIMYHO», «XOPOIIO», «yIOBJIETBOPUTEILHOY,
«HEYIOBJIETBOPUTEIILHOY, «3aUTEHO», «HE3aYTEHO») olpezensercs pabodeil mporpaMMmoil nuc-
[UTUTUHBI B COOTBETCTBHHU C YU€OHBIM IIJIAHOM.

O1eHKa «OTIMYHO» BBICTABISETCA CTYIEHTY, Y KOTOPOTO KaX/1as KOMIETeHLUs (IIOJIHO-
CTBIO MJIM YACTUYHO (pOopMUpYyeMast TaHHON TUCIHUILIMHON) c(hOpMUPOBaHA HA BHICOKOM YPOBHE.
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O1eHKa «XOpOLIO» BBICTABISETCA CTYACHTY, Y KOTOPOTO Ka)kJasi KOMIETEHIUs (IIOJIHO-
CTBIO WJIM YaCTHYHO (QopMHUpyemasl JaHHOW NUCHUIUIMHON) cOopMHUpOBaHA HE HIDKE, YeM Ha
IPOJIBUHYTOM YPOBHE.

OI_ICHKa «YHAOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, Y KOTOPOI'0 KaxKJaasd KOMIICTCH-
1y (TMOJIHOCTBIO WIIM YaCTUYHO (opMHUpyeMasi JAHHOM TUCHMITIMHOIN) chopMUpPOBaHA HE HUXKE,
4YeM Ha IOPOTOBOM YPOBHE.

OreHKa «HEyIOBJIETBOPUTEIILHO» BBICTABISAETCS CTYIEHTY, Y KOTOPOro XOTs Obl O/HA
KOMITETEHIHS (ITOTHOCTHIO WJIM YaCTHYHO (popMupyeMast TaHHOW JUCUUIUIMHON) COPMHUPOBaHA
HIDKE, UEM Ha TIOPOrOBOM YPOBHE.

OneHka «3a4eT» BBICTABIIAETCA CTYAEHTY, Y KOTOPOTO Kaxkaas KOMIETEHLHs (IIOJIHO-
CThIO WJIM YaCTHYHO (popMupyeMast TaHHON AMCLUUIUIMHON) cpOpMHUpOBaHa HE HUXKeE, YEM Ha I0-
pPOrOBOM YpPOBHE.

OrneHka «HE3aYTeHO)» BBICTABIIAETCS CTYIECHTY, Y KOTOPOIO XOTs Obl OJJHA KOMIIETEHIIHS
(TIOTHOCTBIO WJTM YacTHYHO (opMUpyeMasi JaHHOW IUCHUIUTMHON) COPMUPOBAHA HIDKE, YeM
Ha ITIOPOrOBOM YPOBHE.

B pamkax sk3aMeHa BBICTABJICHHE OIICHKM M TPOBEPKU YPOBHS CHOPMHUPOBAHHOCTHU
npodeccuonanbHoi komnereHuuu OITK-1 npou3BoauTCS B COOTBETCTBUU C ONMCAHHBIMU BBILIIE
IPUHLIMIIAMU M KpUTEpUsIMH U3 paszzaena 3.3. OueHka «0TIMYHO» (00yYarouuiicst cripaBuiics co
BCEMH IMPEAJIOKCHHBIMH 3K3aMEHALMOHHBIMU 3aJlaHUsIMH) COOTBETCTBYET BBICOKOMY YPOBHIO
chopmMHupoBaHHOCTH KoMIeTeHIH. Ecim oOydaronuiicss He CripaBUIICs JIMIIb C OAHUM U3 TIPE/-
JIOXKEHHBIX 33aJaHUH, TO JIeNaeTcsl BBIBOJ O NMPOJBUHYTOM YpOBHE C(OPMHPOBAHHOCTH KOMIIE-
TCHOWU W BBICTABIACTCA OLICHKA «XOPOILIO». OIIGHKa «YJOBJICTBOPUTCIILHO» U BBIBOJ O 0a30BOM
YPOBHE C(OPMHUPOBAHHOCTU KOMIIETEHLIMN COOTBETCTBYIOT CUTYallMM, KOT/Ia 3K3aMEHYEeMblil He
CIIpaBWJICA C ABYMA MPCAJIOKCHHBIMHA 3aJJaHUSMU (I/I OCTaAJIBHBIC 3aJaHus BBIIIOJIHCHBI Ha HEOO-
XOJUMOM ypoBHe). Eciu oOydaromuiics He cripaBUiICs ¢ TpeMs WK OOJIbIIUM KOJIMYECTBOM 3K-
3aMCHAaIlMOHHBIX SaI[aHHfI, TO MOXKHO CJ€JIaTb BBIBOJ, YTO KOMIICTCHIIUA C(i)OpMI/IpOBaHa Ha
YPOBHE HHMKE IOPOTOBOT0, a 332 IK3aMEH BBICTABIIAETCS OLIEHKA «HEYIOBJIETBOPUTEIBHO.
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IMpuiaoxenne Ne2 k padoveil mporpaMme Q1 CIUAININHbBI
«Teopusi BepoATHOCTEH U MaTeMaTHYeCKAsl CTATUCTHKA)

MeToanyeckue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

Kypc Teopun BeposTHOCTEM U MaTeMaTUYECKOW CTaTUCTUKH SIBISETCS OJHUM M3 BaX-
HEHIINX MaTeMaTUYeCKHX KypCOB JUIS CIIEHUAIBHOCTH MPHUKIAIHAs MaTeMaTHKa U HH(POpMaTH-
Ka U OTHOCHUTCS K YHCIIy OOIIUX MAaTeMaTUYECKUX U €CTECTBEHHO-HAYYHBIX JUCUUIUIMH B CHUILY
0T0Opa N3y4aeMoro Marepuaiia U €ro BaKHOCTH JUISI TOJATOTOBKH CIIEIHAIIICTA.
B xone u3yueHus kypca mpezrnosaraercs MpoBEACHHUE MSATH KOHTPOJBHBIX paboT 1o
CIIEIYIOIIUM TEMaM:
1. HcuucneHnue BepOATHOCTEHN
2. JluckpeTHbIE Cily4aiiHbIE BEJIMYMHBI
3. HenpepbIBHbIE CilyyaliHbIE BEJIMYHUHbI
4. YucnoBble XapaKTEPUCTUKHU CIIy4allHbIX BEIUYNUH
5. DnemMeHThl MATEMAaTHYECKON CTATUCTUKHU
B npornecce peleHuss KOHTPOJIbHBIX paOOTCTYIEHTHI JOJKHBI OBJIAJETh PAKTUYECKU-
MU HaBBIKAMU 10 UCYUCIICHUIO BEPOSITHOCTEH (B TOM YHCIIE C UCIOIb30BAaHHEM KOMOWHATOPHBIX
CBOICTB), IOCTPOEHMSI 32aKOHOB PACIIPEIEICHUS JUCKPETHBIX U HEIIPEPHIBHBIX CIIy4allHbIX BEJU-
YHH, HAXOXJACHUIO UX YHUCIIOBBIX XapaKTEPUCTHUK, CTATHCTUYECKOMOOPAOOTKE M aHATN3Y OIBIT-
HBIX JAHHBIX, IOJY4a€MbIX B XO/I€ IPOBEIECHUAIKCIIEPUMEHTAIBHBIX UCCIEA0BAHNH.
[TonpoOHbIe cBeneHUs O JaHHBIM TeMaM Bbl MOXeTe HalTh B KHUTaX M3MPHUBEICHHO-
ro HUXKE CIIUCKAa PEKOMEHYEMOI JIMTepaTyphl, I'/l€ €CTh CChUIKM HACOOTBETCTBYIOIUE TJIaBbl U
naparpagpl.

Pexomenayemasi imreparypa
1. Teopust BeposiTHOCTEN M MaTeMaTU4ecKasl CTATUCTUKA : COOpHUK 3a1a4 / cocT. FO.
B. Boromonos, A. H. Makcumenko, A. H. Mopo3oB ; fIpoci. roc. yH-T. - 2-€ u3a.,
nepepad., Apocnasis, Apl'Y, 2009, 110c
2. T'mypman, B. E., Teopus BeposTHOCTe M MaTeMaTHyeckas CTaTUCTHUKA : y4deOl.
nocobue s 6akanaspos / B. E. 'mypMman. - 12-e uzna., M., FOpaiir, 2014, 479¢
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IIpumepsbl BBINOJHEHHUS 32JaHMH KOHTPOJIbHBIX padoT

IIpumep 1. OnbIT cocTout B Opocanuu urpaibHoit koctu. Coositue 4;, (i=1, 2, 3,4, 5, 6)
— BBIMAJICHUE | OYKOB; COOBITHE A — BBINIAJICHUE YETHOTO YHCIIA OYKOB, B — BBITIQJICHUE HEYCTHO-
ro ymuciia 04koB, C — BBINMAJICHUE YUCIIA OYKOB, KPATHOTO TpeM, ¥ D — BBINAJICHUE YHCIIa OYKOB,
Oonbirero Tpex. Beipasure coowbitus 4, B, Cu D uepe3 4, (i=1,2, 3,4, 5, 6).

Pemenue. CoObiTHE A HACTyMaeT TOrJa U TOJILKO TOT/Ia, KOTJa HACTymaeT A2, Wi A4, WIH
As.3Hauntd = A2 + A4 + As. Aranornudo:B = A; + Az + As, C = A3 + Aeu D = A4 + As + As.

IIpumep 2. CKoNbKUMH CIIOCOOAMH MOKHO BBIOPATh YETHIPEX3HAUHOE YHUCIIO, B AECSITUY-
HOM 3aIlicu KOTOPOro HET HyJIs?

Pemenne.Takue yeTbipex3HayHbIE YMCIIAa MOXKHO paccMaTpUBaTh KakK CTPOKHU JUTHHOH 4,
COCTaBJICHHBIC U3 3JeMEHTOB MHOXkecTBa X = {1, 2, 3,4, 5, 6, 7, 8, 9}, T.e. KaKk pa3MeuIeHus
NOBTOPEHUSAMHU U3 9 d1eMeHTOB 110 4. [109TOMY HCKOMOE YMCIo cHoco60B paBHO: 9% = 6561.

IIpumep 3. B Opurane 4 sxeHmuHbI ¥ 3 Myx4uH. Cpey YWieHOB OpUTajibl pa3bIrPhIBAIOTCS
4 ounera B TeaTp. KakoBa BepoSTHOCTh TOTO, 4TO CpeH 00Naaarencii OnIeToB OKaxercs 2
JKEHUIUHBI U 2 MY>KYUH?

Pemenne. [IpumeHnm cxemy CTaTUCTUUYECKOTO BbIOOpa. M3 7 wieHoB Opurajsl 4 uenoBeka

4

MO>KHO BBIOpAaTh Cr =35 crioco6amu, ClieJoBaTeNbHO, YUCIIO BCEX JIEMEHTAPHBIX HCXO/I0B
C2

ucneiTanus pasuo 35. Jlanee, u3 4 )KEHIIMH MOXKHO BHIOPATh 2 KEHITUHBI = 6 cnocobamu, a

2
13 3 MYy>KUYUH MOXHO BBIOpaTh 2 MYX4YHUH C3 = 3 cnocobamu. Toraa 4nciio 6JaronpusTHBIX

ciydaeB Oyner paBHO 6 - 3 = 18. Takum obOpazom, p = % .

IIpumep 4. BeposiTHOCTh Monaganus B MUILEHb JUIs iepBoro ctpeika 0,8, a 1y BToporo
—0,6. CTpenkn HE3aBUCUMO JIPYT OT ApyTra CAENIA0T 10 OJHOMY BhIcTpesy. KakoBa BEpOATHOCTD
TOT0, YTO B MUIIEHb MONA/IET XOTS ObI OJJUH U3 CTPEJIKOB?

Pemenne. Beenem o603HaueHus: coObITHE A — MTONaaHUE IEPBOro CTpeiKa, coOpiTue B —
NoMaJJaHue BTOPOro cTpelika, codpitne C — momaaanue XoTs Obl 0JHOTO U3 cTpenkoB. Torna,
oueBuHO C = A + B, nmpuuem cobbitus A u B coBmectHbl. CriejoBatenbHo, 1o popmyse (3)

p(C) =p(A) + p)B) — p(AB).

Tak kak coOwITUS A 1 B He3aBUCHMEI, TO

p(C) =p(A) + p)B) — p(A) p(B).

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

IIpumep 5. Haiinute Hanbosiee BeposITHOE YHCIIO MONAJaHUK B MUILIEHb MIPU 5 BBICTpENax,
WCITONIb3Ysl YCIOBUE IPUMEPA 1, M1 COOTBETCTBYIOILYIO 3TOMY YHCIY BEPOSTHOCTD.
Pemenne. Tak xak np + p =5 - 0,8 = 4,8 He 1nenoe, To ko = [4,8] = 4; BepoaTrHocTh P5(4)

waxomum 1o hopmyre Bepuymma: P, (4)=C3 0,8%-0,2=0,4096
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Hpumep 6. [To MumeHn npou3BOAUTCSA 4 HE3aBUCUMBIX BBICTpPEJIa C BEPOSITHOCTHIO TMOMa-
JaHus Tpu KaxaoM Beictperne p = 0,8. Haiitu 3akoH pacnpeneneHus JUCKPETHOM ciydyailHOM
BEJIMYMHBI X, paBHOI YMCITy MOMNaJaHuil B MUILIEHb

Pemenue. Bo3moxxHbie 3HaueHust cinydaiiHoi Benuuunsl X: 0, 1, 2, 3, 4. CooTBETCTBYIO-
1€ BEPOSITHOCTH BhIUKCIIAeM 1o popmyse bepuymu:

po=p(x=0)=C, 0,8°-0,2*=0,0016.
p=p(x=1)=C,08 -0,2° =0,0256.
p,=p(x=2)=C; 0,8°-0,2>=0,1536.
py=p(x=3)=C; 0,8°-0,2 =0,4096.
p.=p(x=4)=C,;0,8*-0,2°=0,4096.
3aKoH pacrpeaeseHus X MPeICTaBUTCS TaOIUIIeH:
Xi 0 1 2 3 4

pi 0,0016 0,0256 | 0,1536 0,4096 0,4096
ITposepka: 0,0016 + 0,0256 + 0,1536 + 0,4096 + 0,4096 = 1.

IIpumep 7. lana pyHxus

0, ecau x<0,

. V4
F(x)=4sinx, eczzu0<x£5,

T
1, eciu x>—.
2

SAsnsercs nmu pynkuua F(x) pyHkumen pacnpeeneHuss HEKOTOPO CilydyaifHON BeTUYHHbI?
. V4 /4
B ciydae nonoXuTenpHOro OTBETa HAWIUTE P gﬁx <§ . [Toctpouts rpaduk Gynkiuu F(x).

Pemenue. [1yis Toro uro6s! Hanepen 3ananHas Gynkuus F(x) sBisuitace QyHkiueit pacrpe-
JIeNIeHUs] HEKOTOPOH CilyyailHOM BEJIMYMHBI X, HEOOXOJMMO U JIOCTaTOYHO BBINOJIHEHUE CIIeNy-
IOIUX YCIOBUH (XapaKTepUCTUUYECKUX CBOMCTB (PYHKIIMU pacTpeaesieHus):

1. F(x)— HeyObiBaromas GyHKUIHUS.

2. Iim F(x)=1, lim F(x)=0.
3. Tlpumobom x € R F(x —0)=F(x).

Jns 3amanHoil ¢yHkumu F(X) BBIMONHEHWE 3THX YCIOBHM O4eBHAHO. 3Hauut, F(X) —
(GyHKIUS pacnpeieleHHusl.

Vd V4
BeposiTHOCTB p[g <X <§j BBIUKCIIAEM 110 OPMYIIE:

p Z<x <ZJ=F ZJ—F(Zj = sinz—sinzzﬁ.
6 3 6 3 6

3 2

Ipumep 8. [lana pyHkuus
0, ecau x<0,
0,2, ecmu 0< x<l,
F(x)=
0,1x,ecmu 1< x< 3,

1, ecau x>3.
SAsnsercs mu F(x) dyHkuueit pacnpenenaeHus ciydaifHONH BETMYUHBI?
Pemenue. Jlerko 3ameruts, uro F(1) =0,2 > 0,11 = F(1,1). CaenoBarensHo, F(x) He sBis-
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€TCsl HeyOBIBAIOIIEH, a 3HAUUT, HE ABJSICTCS (QYHKIMEH pachpenerncHus: CaydailHONW BETWYUHBI.
3aMeTHM, 4TO OCTaJIbHBIC J[BA CBOMCTBA Ul JAHHOW (DYHKIIMH CIIPABEITUBBIL.

IIpumep 9. lana GyHkIus
0, eciu x <0,
fx)=

[Tpy xakoM 3HaYCHHM MOCTOSHHOW @ (QYHKIMA f{X) SBISIETCS MIIOTHOCTHIO BEPOSITHOCTH
HEKOTOPOU clydaitHoW BenwuuHbl X? Haiiaure dyHknuio pacnpeneneHus F(x) BeaudyuHbl X?
Boluncnute BEpOoSTHOCTh NOMAJAHUS CIy4yalHOM BENWYMHBI X B npoMexyTok [0; 1] nByms
crocob6aMu: Mpy MOMOIIM IUIOTHOCTH BEPOSATHOCTHU f(x) M MpU MOMOUIM (PYHKIHMU paclpeserie-
Hus F(x).

Pemenne. Ilpexae Bcero A0mkHO ObITh @> 0. [y HAXOXKIEHUS 3HAYCHUS @ 3alHIIeM

ae ™ ecru x >0,(a > 0).

o 0

f —ox a
yciosue (3) u npeodpasyem ero: J-f(x)dx =1, a Je dx =1, - ; e ‘ =1, ; =1
0

—00 —00

CrnenoBarenbHo, a = o M QyHKIUSA f{x) UMEeT BUJ:
0, eciu x <0,
f()=

Haiinem gynkumro pactipenenenus F(x):

eciu x< 0, 1o F(X) = Jf(t)dt: JOdt =0;

ox

ae ™, eciu x >0;a > 0.

CCJ'II/IX>O,TOF(‘x) = J.f(t)dt: J.Odt+J‘ ae™ df:l—e_ax_
o b 0

0, eciu x <0,

CrnenosarenbHo, F'(x)= e
1—ae™ ,eciu x >0.

1

1 1
Boraucsnu seposttrocts P(0 <x< 1) : P(0<X < l)zj.f(x)dx:jae_ax dx=1- e_a-
0 0

IIpumep 10.Cnyuaiinas BennunHa X HMMEET IUIOTHOCTH pacmpesesieHus (MoKa3aTeabHbIN
3aKOH paCIpECIICHUS):

0, ecru x<0,
S (x)=

Haitngure MaremaTnyeckue oxuaaHus BENUYUH X U y = 2X2 +3.
Pemenne. Nmeem:

ae ™, ecmu x>0, a>0.

MX:jxae_“x dx=—xe ™ ‘w+je_m dx = l
0 0 o o
3a’ +4

2

MY=J‘(2x2 +3)ae™ dx=
a
0
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