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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CnocoGeH mpuMeHsTh (pyHIaMeHTaIbHbIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HaYK, M UCIOJIb30BaTh UX B IPOEeCCHOHATBHOMN
JESITeIbHOCTH
NJI-1 JleMoHCTpUpPYET 3HAHUE TEPMUHOJIOTUHI, OCHOBHBIX PE3YJIbTaTOB U METOJI0B 0a30BbIX
JTUCIUIUIMH B 00JaCTU MaTEMaTHYECKUX HayK
N/I-2 Ucnionb3yeT 0a30BbIe 3HAHHS U METO/IbI MATEMAaTUYECKUX HAYK JUIS PEIICHUS
MPUKIAIHBIX 33724

2. OIIK-3 Cnoco0eH MpUMEHATh 1 MOAN(DUIIPOBATH MATEMAaTHUECKUE MOICIH ISl PELICHUS
3aj7ia4y B 00J1aCTH PO ECCUOHATILHON 1eATEIbHOCTH
NJI-1 Ucnonp3yeT 1 MOIUUIIMPYET MaTEMaTHYECKUE MOJIEIH MTPUKIIAIHBIX 33124
NJ-2 [IpuMeHseT cynecTBYOIME MATEMATUYECKUE METOBI JJIs aHAIN3a CBOWCTB
MaTE€MaTU4YeCKUX MOJEIIEeH

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: BeimonHeHne 3a1aHust
1. Cnyqaitasie coobiTust (Pacuerno-rpaduueckas padota)

dopma peanuzanuu: 3anura 3a1aHus
1. Ouenku. JloBepurtensHble HHTEpBaIIBI (JIabopaTtopHas padoTa)
2. IlpenensHble Teopembl. Beibopku (JlaGopaTtopHas pabota)
3. [Iposepka runores (Jlaboparopuas padoTa)
4. Paznuuenue nByx runotes. Perpeccruonnstit ananus (Jlaboparopnas pabota)

®Dopma peanuszanuu: ITuceMenHas pabora
1. MHOromepHbIe ciyyaiiHble BeIMUUHBI U IpeaesbHble TeopeMbl (KoHTposiabHas pabora)
2. OcHoBHbIE (OPMYIIBI TEOPUU BEPOSATHOCTEH ISl ciaydaitHbix coObiTuil (KoHTpoabHas
paborta)
3. Cnyyaiinsie BennuuHbl (KoHTponbHas padoTta)
4. CnyyaiiHble BeJTMUUHBI U IIpeiesibHbIe TeopeMbl (PacueTHo-Tpaduueckas pabora)
5. Teopus ouenuBanus (Konrponsnas pabota)

BPC nucuuIInHbI

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYUIEr0 KOHTPOJS YCHEBaeMOCTH 110
AUCUHUILINHE:
KM-1 Cayyaitasie coositus (Pacuerno-rpaduueckas padbora)




KM-2
KM-3
KM-4
KM-5

OcHoBHbIE (OPMYITBI TEOPUH BEPOSITHOCTEH Tl clTydaiiHbIX coObIThi (KoHTpoasHas pabora)
Canyuaiinsie Bennunsbl (KonTponbsHas pabora)

MHoromepHsbie cily4aiiHble BEIMYUHBI U TIpeaenbHbie TeopeMbl (KonTposiasHas pabora)
Crnyvaiinbple BeIMYHHBI U IpeienbHbIe Teopembl (PacueTno-rpaduyeckas padora)

Buj npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Beca KOHTpOIBHBIX MepOTIpUsTHii, %o
Nunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
KM:
Cpok KM: 4 5 10 13 14

Pasgen nucHuIuInHb!

OcHOBHBIE TIOHATHS U (OPMYIIBI

OcHOBHBIE TIOHATHS U (OPMYIIBI + +

OI[HOMepHBIe CﬂyqaﬁHBIG BCJINYHHBI U UX YU CJIOBBIC
XAPaKTCPUCTHUKNU

OI[HOMepHBIe CﬂyqaﬁHBIG BCJINYHHBI U UX YU CJIOBBIC
XAPaKTCPUCTHUKU

MHOFOMepHHC cnyqaﬁHble BCIINYHHBI

MHoromepHsIe cilyyaiiHble BETUYUHBI + +

XapakTepuCcTUYECKUE U MPOU3BOAAIINE (PYHKIIUH

XapakTepuCcTUYECKUE U MPOU3BOAAIINE (PYHKIIUH +

HpeI[GJ'ILHLIe TCOPCMBI

IIpenenbHbIE TEOPEMBI +

BecKM: | 10 20 30 30 10

7 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHI TEKYIIEro KOHTPOJSA YCHEBAEMOCTH IO

AUCUHUILINHE:

KM-6 IIpenensHble Teopembl. Beibopku (JlabopaTopHas pabota)

KM-7  Omuenku. [loBepurenbubie nHTEpBabI (JlaboparopHas padoTa)

KM-8 Teopus ouenuBanus (KonrponabsHas pabora)

KM-9 TIlposepka rumnote3 (Jlaboparopras padota)

KM-  Paznuuenue nByx runotes. Perpeccuonnstit ananus (Jlaboparopnas pabota)
10

Buja npoMexyTouHOM aTTecTAanMU — DK3aMEH.

Beca KOHTPOIBHBIX MepOTIpHUsITHH, %o
WNupexc KM-6 | KM-7 | KM-8 | KM-9 | KM-10
KM:
Cpox KM: 4 8 12 14 16

Pazngen nucumimHe

Teopust oueHUBaHUS




Teopust oneHUBaHUSs

I[OBepI/ITCJ'IBHBIG I'paHUIbl U HHTCPBaJbl

I[OBepI/ITCJ'IBHBIG I'paHUIbl U HHTCPBaJbl

HpOBepKa CTaTUCTHYCCKUX I'MIIOTC3

HpOBepKa CTaTUCTHYCCKHUX TUIIOTE3

PeI‘peCCI/IOHHbe/'I aHaJIn3 U METOJ HAMMCHBIINX
KBaJIpaToB

PeI‘peCCI/IOHHbe/'I aHaJInu3 U METOJ HAMMCHBIINX
KBaJIpaToB

MCTOZ[ CTATUCTUYCCKUX UCIBITAHUH

MGTOZI CTAaTUCTUYCCKUX UCIBITAHUH

Bec KM:

15

15

30

25

15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCITUIINHE
OIIK-1 N-lonk-1 HemoncTtpupyet | 3HaTh: KM-1 Cnyuaiiabie coobiTust (Pacuetno-rpaduueckas padota)
3HaHUE TEPMHUHOJIOTHH, | OCHOBHBIE opMyibl Teopun | KM-2 OcHOBHBIE POPMYITBI TEOPUU BEPOSTHOCTEN IJIs CITYyYaiHbBIX
OCHOBHBIX PpE€3yJbTaTOB U | BEPOSITHOCTEH IS coobiTHit (KoHTpOnbHAs paboTa)
METO/IOB 0a30BBIX | CIIy4alHBIX COOBITHI
JYCLUIINH B oOmactu | YMeETh:
MaTeMaTHUYECKUX HayK OTIpEeeISATh BEPOATHOCTH
CITy4alHBIX COOBITUI
OIlK-1 U -20mk-1 Hcnons3yer | 3HaTh: KM-4 MHoromepHsbl€e cilydailHble BEIMYUHBI U NIPEACIIbHBIE TEOPEMBbI
0a30Bble 3HAHUSA U METObl | XapaKTEPUCTUUYECKUE (KonTponbhas paboTta)
MaTeMaTHYeCKUX HayK s | GYHKLUUU U MpeJesIbHbIe KM-5 Cayuaiinble BeJIMYMHBI U TIpeeabHble TeopeMbl (PacyeTHo-
pelieHus INPUKIAJHBIX | TEOPEMBI rpaduueckas pabora)
3a1a4y YMerTs: KM-6 IlpenensHble Teopembl. Beibopku (JlabopaTtopHas pabota)
MOJIb30BATHCS KM-8 Teopus onenuBanus (KontponsHas pabota)
CTaH/IaPTHBIMU
CTaTUCTUYECKUMU
IpoLeaypamMmu

MIPUMEHSTH MPEICITbHBIC
TEOPEMBI JJIsI PELICHUS
BEPOATHOCTHBIX 33724
ONPEAEIISITE OCHOBHBIE
XapaKTEPUCTUKH CITy4alHOU
BEJIMYUHBI

HAaXOJUTh CTATUCTUYECKHUE
OLICHKH U JOBEPUTEIIbHbIE
WHTEPBAJIbI




OIlK-3 N-lonk-s HMcnonb3dyer u | 3HaTh: KM-7 Ouenku. [{oBeputenbHpie nHTEpBaIHI (Jlaboparopras pabota)
Moaupuuupyer METO/Ibl pelIeHUs
MaTeMaTHYeCKue  MOJENHU | MPUKJIaJHBIX 3a/1a4
MPUKIAIHBIX 3a7a4 YMmeTs:
BBIOpATh BEPOSTHOCTHYIO
MOJIETb B YCIOBHSIX
JEUCTBHUS CIIy4alHbIX
(hakTopoB
OIlK-3 NJI-20mk-3 [Ipumensier | 3HaTh: KM-3 Cnyuaitasie Benuuunbl (KontponbHas padota)
CYIIECTBYIOIINE OCHOBBI PErPECCHOHHOTO KM-9 Ilposepka runore3 (JlabopaTopHas pabora)
MaTeMaTUYECKUE  METOJIbl | aHAIU3a KM-10 Paznmuuenne nyx rumote3. Perpeccronnsiii ananu3 (Jlaboparopuas
JUTSt aHanu3a CBOMCTB | YMETh: pabota)

MaTEMaTUUYECKUX MOJIEJIEN

CTPOUTH IIPOLENYPEI
MIPOBEPKHU CTATUCTUUYCCKUX
THUIIOTE3

aHAJIM3UPOBATH CIlydyalHbIC
BCIIMYHNHBI

HCITOJIb30BaTh
BCpOfITHOCTHI)Ie METOAbI HpI/I
aHaJan3e MaTeMaTHYEeCKUX
MoJeIen




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
6 cemecTp

KM-1. Cay4aiinbie coObITHS

®opmbl peaausannu: BelogHeHue 3a1anus

Tun KoHTpoIbHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeieHUs1 KOHTPOJIBHOI0O MEPONPUATHA: 3a/]aHUE BBIIOJIHIETCS UHIAUBUAYAIbHO
no BapuantaM. CTYJICHTY HEOOXOJMMO PEIIUTh 33/la4ll TUIOBOro pacuéra mo teme “‘CiyuaiiHbie
coObITUs” .

KpaTlcoe CoA€cpiKaHMuE 3alaHUA:
Pacuetnoe 3amanue OPHUCHTHPOBAHO Ha IIPOBEPKY 3HAHWH OCHOBHBIX ITOHSTHH B (1)OpMy.]'I n

YMEHUS ONPENEISATh BEPOSATHOCTH CIIYYaHBIX COOBITUI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpockl/3aganust 1t mpoBEPKU

pe3yibTaThl 00y4eHHUs IO

JUCIUIUINHE

3HaTh: OCHOBHbIE 1.KakoBa opmyiia ajs KI1acCU4ecKoil BEpOATHOCTH CIy4aiiHOTO
bopMyiibl TEOPUHU coOpITUA?

BEPOSITHOCTEH s 2.KakoBa ¢opmyina /i TeOMETPHUECKON BEPOSATHOCTH
CIIy4ailHbIX COOBITHI CIly4aitHOTO COOBITHS?

3.KakoBa gopmyna asst BEpOSITHOCTH NOSBICHUS XOTs OBl
OJIHOTO U3 JIBYX COOBITHII?

4.KaxoBa ¢opmyina Juis yCIOBHOM BEpOATHOCTH?

5.KakoBa ¢opmyna ajis BEpOSATHOCTH OJTHOBPEMEHHOTO
MOSIBJICHUSI IBYX COOBITUNA?

6.Kax onpenensercss HE3aBUCUMOCTD CITy4alHBIX COOBITHII?
7.Kak 3anuceiBaercst popmylia MOJTHON BEpOSITHOCTHU?
8.Kak BBIUMCIIAIOTCS TOCIEONBITHBIE BEPOSITHOCTH TUIIOTE3?

YMmers: OTpeNieNsTh 1. KoaddunuenTs! KBaJpaTHOTO ypaBHEHUS BBIOUPAIOTCS
BEPOATHOCTH  CIyYalHbBIX JBYKpAaTHBIM OpocaHueM Hayzdaudy Touek Ha oTpe3ok [0,1].
COOBITHI KakoBa BepoSITHOCTb OJY4YHUTh BEIIECTBEHHbIE KOPHU?

2.B HEKOTOPOM OTIBITE MOSBIICHUE COOBITHSA A UMEET
BepoATHOCTH 0.2. ONBIT MOBTOPSIETCS] HE3aBUCUMO JI0 MOSIBICHUS
coObiTus A. KakoBa BepoATHOCTb, YTO OyZeT mpoBeneH 4 —it
OMBIT?

3.Ilycts A u B — He3aBuCUMBIE Cily4aiiHbIe COOBITHUS, CBS3aHHbIE
C HEKOTOPBIM IKCIIEPUMEHTOM. BeposITHOCTh MOsABIIEHUS] A WK
B pasna 0.6, BeposiTHOCTB nosiBiieHUs A paBHa 0.4. Haiitu
BEpPOSITHOCTH MOSIBIEHUS B.

4.B Menike HaX0auTCsl 3 MOHETBI, OJJHA U3 KOTOPBIX UMEET Ha
JIBYX CTOPOHAX IO TepOy, Ipyrue 1Be MOHETH — HOpMaJbHBIC.
BriOpanu Haynady onHy MOHETY U 4 pasa ee Mmoa0pOoCHIIH;
pe3ynbTat okazancs 4 repba. KakoBa BeposSTHOCTB, YTO 3TO ObLIa
NByXrepOoBast MOHETa?

5.meetcs 2 smuka, 1 1 2, ¥ B KaXKAOM sAmuKke 2 sueiiku. B




3anjgaHUupOBAHHBIE
pe3ynbTaThl OOy4YEHUS II0
JUCITUILINHE

Bonpocsei/3aganus 11t npoBepKu

IIEPBOM SIIUKE B OJHOM sIYEHUKE 30J10Tasi MOHETA, B APYIOU -
cepeOpsiHas. Bo BTOpoM sIiuKe B KaXI0H STYEHKE 10 30JI0TOM
MoHnere. Haynauy BeiOupaercst ypHa, a 3aTeM U3 BHIOpaHHOMN
YpHBI Hay/1auy BbIOMpaeTCs siuelika; B Hel OKa3bIBAETCs 30J10Tast
MoHeTa. KakoBa BEpOATHOCTb, YTO OHA U3 AIUKa 27

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHCHO BOBPEMS U B TTOJIHOM 00beMe

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISETCS,
€CJIM HE BBIIIOJIHEHBI YCIIOBUS JUIs OLICHKHU 5

KM-2. OcHoBHBIE (pOPMYJIBI TEOPHH BEPOSITHOCTEH /Il CIyYaiHBIX COOBITHI

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpoueaypa mpoBeeHusi KOHTPOJbLHOro Meponpusitusi: KonTtponbsHast paboTa mpoBOgUTCSA IO
BapuanTtaM. Pabota conepxut 4 3ananus Ha 20 MUHYT.

Kparkoe cogepxanue 3agaHus:
KonTponbHas paboTa opreHTHpOBaHa Ha IPOBEPKY 3HAHMSI OCHOBHBIX (POpMYIT Teopuun
BEPOSTHOCTEN JJIs CITy4ailHBIX COOBITUI U YMEHUH NepexouTh 0T (U3NYECKOI CUTYyaIuH K
BEPOATHOCTHON MOJIENIH U ONPEAEIATh BEPOATHOCTU CIIy4alHbBIX COOBITHIM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3aIIaHUPOBaHHbBIE Bonpocel/3aganus 11t IpoBepKH
pe3yabTaTtel OOy4YeHHs 110
JTUCIUIUINHE

3HaTh: OCHOBHbIE (HOPMYJIBI
TEOPUU BEPOSTHOCTEU ISt
CilydaitHbIX COOBITUI

1.Kak onpenensieTcss BEpOATHOCTb CIy4ailHPro coObITHS B
KJIacCH4ecKoi cxeme?

2.Y10 Takoe reoMeTpUIECKHE BEPOSITHOCTH?

3.Kak 3anuceiBaercs oOuiast popmysa AasSBEpOATHOCTH
MOSIBJIEHUS] CyMMBbI COOBITHIA?

4. Kak omnpenensieTcsi yciI0BHas BEPOSITHOCTHCIIY4allHOTO
COOBITUS A TIPU YCIOBUU MOsIBICHUS COOBITHS B?

5.KakoBa (hopmyiia BEposSITHOCTH OJTHOBPEMEHOTO TOSIBJICHUST N
COOBITHIA

6.Kax onpenensiercss HE3aBUCUMOCTD CITyYalHBIX COOBITHIT?
7. B ueM cocTouT popmMyIia MOITHOI BEpOATHOCTH?

8.Kak ompenessiroTcst mocaeonbITHRIE BEPOSITHOCTH THITIOTE3?

YMers: OIPEIEATh
BEPOSITHOCTH  CIIyYallHBIX
COOBITHI

1.B xomHare Haxoautcs 10 4enoBek; KaKIablii U3 HUX UMEET
Homep ot 1 1o 10. Haynauy BeiOupaetcst 3 yenoBeka, OHU
MOKUJAIT KOMHATY, U UX HOMEPA 3alliChIBAIOT.

a) KakoBa BeposiITHOCTb TOT0, YTO MUHUMAaJIbHBII HOMEp paBeH

5?




3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl OOYYECHHS 10
JUCITUILINHE

a) KakoBa BEepOsSTHOCTb, YTO MaKCUMAaJIbHBI HOMEP paBeH 57?7
2.Coob1ienue, nepeaaBaeMoe o KaHally CBSI3U, COACKUT N
CHUMBOJIOB.

CHMBOJIBI UCKAXKAIOTCSI HE3aBUCUMO C BEPOATHOCTHIO p. st
HAJC)KHOCTH coolmenne nyonupyercs k pa3. Kakosa
BEPOSITHOCTH XOTS OBI pa3 MOJTYyIUTh COOOIIeHUE Oe3
HUCKaXKECHU.

3.k uncen (0 <k < 10) BeIOMparoTCs Haya4dy (C BO3BPAIICHUEM )
M3 COBOKYIHOCTH 1eibix uncen 0, 1, 2, ..., 9. KakoBa
BEPOSTHOCTH TOTO, UTO CPEIU BHIOPAHHBIX HE OyeT
OJIMHAKOBBIX ?

4.Ilycts A u B — He3aBUCHMBIE CiTy4aiiHble COOBITHS, CBSA3aHHbBIE
C HEKOTOPBIM 3KCIIEPUMEHTOM. BepOSTHOCTh MOSBICHUS A HITU
B pasna 0.6, BeposiTHOCTB nosiBieHus A paBHa 0.4. Haiitu
BEPOSITHOCTH MOSIBIICHUS B.

Onucanne MKAJbI OIIEHUBAHHS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinonerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu evinoanenus snanus: auxe 40 npouentos OueHka
"HEYOBJIETBOPUTEIHHO" BBHICTABIISIETCS €CITU 3aJJaHHE BBHITTOJIHEHO HEBEPHO HJIM MPEUMYIIIECTBEHHO
HE BBIIIOJIHEHO

KM-3. Ciy4yajiinbie BeJMYHHBI

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpobHOr0 Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: KoHTponbHas pabdota mpoBOIUTCS MO
BapuanTaMm. Pabota conepxut 4 3ananus no 20 MUHYT.

Kpatkoe cogepxanue 3agaHusi:
KonrponbHas paboTa OpHeHTUpOBaHA Ha IPOBEPKY YMEHUS aHATM3UPOBATh CIIydaiiHbIe
BEJIMYMHBI,
a UIMEHHO: HaxXOJUTh paclipe/le/IeHUs CIy4alHbIX BEJIMYMH (T.€ Ppsf pacrpeeneHus,
IUIOTHOCTh U QYHKIUIO pacIipesieeHts), ONPEeAEATh BEPOATHOCTH CIyYalHbIX COOBITHI,
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CBSI3aHHBIX CO CJIyYallHbIMU BEJTMUYMHAMU, ONIPEAEIATH YNCIOBBIE XapaKTEPUCTUKHU (MaT.
OKHJIaHHE, TUCTIEPCHIO), BBITIOIHATH MPeoOpa3oBaHms,
NEepeXOoaNUTh OT (PU3UUECKOM CUTYAIH K BEPOATHOCTHON CXEME.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE Bomnpocsl/3aganust 17t IpoBEpKU
pe3ysbTaThl  O0Y4eHHS
10 JUCUUTUINHE

YMeTh: aHaIu3upOBaTh 1.. I3 maptuu B 25 U3Aenuid, Cper KOTOPBIX 6 OpaKOBaHHBIX,
CITy4aifHbIC BEIMIMHBI CITy49aifHBIM 00pa30M BBIOpaHBI 3 W3ACIUs JJI TPOBEPKU UX
kauecTBa. [IocTpouTh psa pactpenenenus ciay4aitHoro yucia X
OpaKoBaHHBIX M3/EIHA, COAEpKAIIMXCs B BbIOOpKe. M300pa3uts Ha
rpaduke QyHKIHMIO pacipeeacHusl.

2. Kax it mpubop comepxkut 500 neranei, kaxaas U3 KOTOPBIX
UcIpaBHa ¢ BeposITHOCTHIO 0.999 He3aBUCHMO OT JpYyrux.

a) Haiitu BeposiTHOCTB HcnipaBHOCTH He MeHee 8 u3 10 mpubopos.
6) Cxonpko mpubOpOB HAZIO0 MPUOOPECTH, YTOOBI C BEPOSITHOCTHIO *
0.97 xot1s OBl 01MH OBLIT UCIIPABEH.

3.CnyuaiiHas BeIMYMHA X pacrpesiesieHa paBHOMEPHO B HHTEpBaje
(-p/2, p/2). Haiitu 3ak0oH pacnpenesieHus CIydailHONH BETUYUHBI h =
cosx. M300pa3uth rpaduk mioTHOCTH U QYHKIIUU paclpeieICHHs ).
Onpenenuts Mh u Dh.

4. B nocenke xuset 200 yenosek. IMeercs oquH MarasuH.
BeposaTHOCTB TOTO, YTO OTAEJIBHBIN )KUTENb 3aiIET B TEUEHUE JTHS B
Marasu, paBHa p = 0.3. BeposiTHOCTb TOT0, YTO 3alIeAIIUN B
MarasuH KUTEeJIb KyIuT 3JieKTponamny, pasHa 0.05.

HaiiTi BeposTHOCTH TOTO, YTO B TEUCHUE JIHSA:

a) B MarasuH 3aiier 60 xurtenei,

0) B MarasuH 3aiizer He MeHee 30 xureneii,

B) HE MEHEE TPEX YEJIOBEK KYIUT AJICKTPOJIaAMITY.

5.I1pu naHHOM TeXHOJOrHYecKoM mporecce 1% Bcelt mpoayKuuu
neheKTHBHI.

a) OLeHUTh BEPOATHOCTH TOT0, yTo cpenu 200 u3nenuii Oyner He
Oostee 1ByX Ae(hEeKTHBIX?

0) 1300pa3uTh Ka4eCTBEHHO IpapuK PYHKIIUHN pacripeieeHus
CIIy4aifHOM BeNIMYUHBI - uncia aedekTHbix cpenu 200 n3nenuii.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. MHoromepHble ci1y4aiiHble BeJIMYMHBI U NIpeebHbIe TeOPeMbl

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoBOAUTCS MO
BapuanTaM. Pabota comepxut 3 3amanus Ha 45SMHUHYT.

KpaTKOC CodepiKaHME 3aJaHUs:
I_[eJ'IB KOHTpOJ’ILHOﬁ pa6OTLI MMPOBEPUTH YMCHUC ITPUMCHATH HNPCACIBbHBIC TCOPEMBI IJIA

PCIICHMA BEPOATHOCTHBIX 3a4a4

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTatel | Bonpockl/3aganus st IpOBEPKU
00y4eHUs 10 JUCIUIIHHE

YMeTb: NpPUMEHSTh TNpeeiIbHbIC 1.OnpenennTs BEPOSITHOCTD TOTO, YTO 3HAUEHUE CYMMBI
TEOPEMBI IS peIIcHUs OyZeT HaXOUTHCS B 33JJaHHOM JIMara3oHe
BEPOSATHOCTHBIX 3a7a4 2.0npenenuTs YUCIIO CIaraéMbIX B CyMME TaK, YTOOBI

BCPOATHOCTb HAXOAUTHCA B 3aJdHHOM AHUAIIa30HC ObLIa
Ha 3aJTaHHOM YPOBHC

3.0HpeILGJ'II/ITB CI/IMMeTpI/I‘{HHﬁ Auarai3oH JIs1 CYMMBI
Tak, YTOOBI BEPOATHOCTb HAXOAUTHCA B OTOM JHAIIA30HC
ObLIa Ha 3aJaHHOM YPOBHC

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6binonneHus 3uanus: OLeHKa "yI0BIETBOPUTEILHO" BBICTABIAETCA
€CIIU 3a/laHU€e TPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OLIEHKa «HEe 3a4T€HO» BBICTABIISAETCS, €CIIU
CTYJEHT HE MOJIy4nJI OLEHKY "3auTeHo".

KM-5. Ciy4aiinbie BeJIJMMHHBI M NIpeeIbHbIE TEOPeMbl

®opmbl peanusanuu: [luceMenHas padora

12




Tun KoHTpoABLHOr0 MeponpusiTus: Pacuerno-rpapuueckas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpounenypa npoBeaeHusi KOHTPOJIBLHOTO MEPONPHUATHSA: 33JaHUE BHIIOIHAETCS UHAUBUAYAIBHO
1o BapuantaM. CTyIeHTY He00X0AMMO PEIInTh 3a/1a4M TUIIOBOTO pacyéra no Teme “MHoromepHsie
cilydaiiHble BelInuuHbl. [IpenenbHbie neopemsl”.

Kpartkoe cogep:kanue 3aaHuA:
PacueTrHoe 3a1aH1e OPUEHTHUPOBAHO HA POBEPKY 3HAHUS XAPAKTEPUCTUUECKUX (PYHKLIUHN U
IpEeJeNbHBIX TEOPEM U YMEHUS ONPEIEIATh OCHOBHBIE XapaKTEPUCTUKU CITy4ailHONW BEJIMYMHbI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arTaHMpoBaHHBIE PE3yNbTaThl | Bompockl/3aganust sl IPOBEPKU
00y4eHHS 10 JUCIUIIIHE

3HaTh:  XapaKTEPUCTUYECKHE 1.Kakoe cBOMCTBO CyMMBI ClTy4yaliHbIX BEJIMUUH
GyHKUMM W TOpedeibHbIe paccMmarpuBaetcs B paszene “LleHTpanbHas npenenbHas
TEOPEMBI Teopema’”

2.Kak onpeznenstoTcst OCHOBHbIE XapaKTEPUCTUKU
JIBYMEPHOU CIIy4aliHOW BEJINYUHBI

3.Kak onpenensiercs XxapakrepucTuiyeckas QyHKIHs
CIIy4aiiHOM BEJTMYUHBI

4.KaxoBbI cBOICTBA XapaKTEpUCTUUECKON (QYHKIIUU
5.3amucarb HopMyIIBI IS XapaKTEPUCTUIECKON (PYHKITHH
pacripeniesieHuil HopManbHoro, Ilyaccona, OMHOMUaIBHOTO
6.B yeM cocTouT 3aKoH OonbIINX uncen B popme YeOnieBa
7.Kakue 3HaeTe TeOpeMbl, 00€CIIEUMBAIOIIUE BBITTIOIHEHNE
3aKoHa 0oJbIIMX yrcen B hopme UeOnimieBa

8.B ueM cOCTOUT yCUJICHHBIH 3aKOH OOJIBIINX YHCEell

YMeTb: OonpenensaTb OCHOBHBIE 1.0Onpenenutb OCHOBHbBIE XapaKTEPUCTUKU IBYMEPHOM
XapaKTepUCTHUKU  CIIy4allHON CIIy4aiiHOM BEJIMUMHBL: OJTHOMEPHBIE PACIPEAECIICHHU,
BEJTMYMHBI MaTeMaTUYeCKHUEe OKUJaHUs, TUCIIEPCUH, KOBapHaLUIO,

KO3 PUIHUEHT KOppensiuuu
2 .BBISICHUTE, BBIOJIHAETCS JIU 3aKOH OOJIBIINX YHCEN IS
3aJJaHHOM MOCIEA0BATEIHHOCTH CIIyYaiHBIX BETHYHUH.

3.0Hpe,[[eJ'II/ITB BEPOATHOCTH TOT'O, UYTO 3HAYCHHUEC CYMMBbI
CHy‘l&fIHI:IX BCJIIMYHMH HAXOJHUTCSA B 3aJTaHHOM JHAIla30HEC

Onucanue MKAJbI OLEHUBAHUS :

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonunenus 3aoanus 6 npoyermax: 100
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBITIOJTHEHO BOBPEMS U B TIOJTHOM 00beMe

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OleHKa "Hey10BIeTBOPUTEIbHO" BBICTABIISIETCS,
€CITM HE BBIITOJIHCHBI YCIIOBHUS JUIS OIICHKH 5

7 cemecTp
KM-6. IIpenenbnbie TeopeMbl. Bb10opkn
®opMmbl peau3anum: 3auTa 3aJaHus

Tun koHTpoLHOrO MeponpustTus: Jlaboparopnas padora
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Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHUs] KOHTPOJIbBHOrO Meponpusitus: IlpeacraBisercs OTYeT , CTYAEHT
IMMOKAa3bIBACT Ha KOMIIBIOTECPC YMCHHUC BBIIIOJIHUTD 3JICMCHTAPHBIC CTATUCTUUCCKHUE OIICpallii, YCTHO
3aJ]al0TCs BOIPOCHI 110 TEME.

KpaTlcoe CodcpKaHUuE 3alaHUA:
3az[a}0Tc;1 BOITPOCHI HA IOHUMAaHHWE€ OCHOBHBIX MOJIOKEHUH TEMBI 1 ITPOBEPSCTCA YMCHUC
MMOJIb30BATHC JICMCHTAPHBIMHA CTAHAAPTHBIMH CTATUCTUYICCKUMU TIPpOLCAYypaMU

KoHTposibHbIe BONPOCHI/3aJaHUA:

3arIaHupOBaHHbBIE pe3yiabTathl | Bompocsl/3ananus 1ist IpOBEPKU

00y4eHUs IO TUCHUILINHE

YMeTh: MOJIb30BaThCsl CTaHAAPTHBIMU 1.YCcTaHOBHTD, BBIMTOJHSETCS JIM 3aKOH OOJIBIIINX

CTAaTHCTUYECKUMU TIPOIEAYPAMH qrcen Ui 3aJJaHHOM MOCIeI0BaTEIbHOCTH CITy9aiiHBIX
BEJIIMYMH

2.0O1eHUTh BEPOATHOCTD MOJIIYYUTh B 3aJJaHHOM
Jiana3oHe 3Ha4YeHUe CyMMBI ClTy4ailHbIX BETHMYUH
3.CrenepupoBaTh BBIOOPKY C 3a/1aHHBIM 3aKOHOM
pacripesieneHus

4.ITocTpouTh MO BHIOOPKE BapUallMOHHBIN P
5.ITocTpouts 1o BeIOOpKE (PYHKIIHIO SMITUPHUECKOTO
pacnpezeneHus

6.ITocTpouTh rUCTOrpaMMy 4acToT

7.1IpoBecty rpynnupoBaHue HAOMIOACHUI
8.0npenenuts 3ajaHHbIE BEIOOPOYHBIE
XapaKTePUCTHKH

9.ITocTpouTh quarpaMMmy paccessHus Ui JByMEpPHOil
BBIOOPKU

10.0Onpenenuts MaTpuUIly BEIOOPOUYHBIX
K02((HUIIHEHTOB KOppEIIUU

Onucanue MIKAJbI OLlEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00bEME MIJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opoIio" BEICTaBISETCS €CIH 3aaHue
BBINOJIHEHO Ha 0a30BOM YpOBHE

Oyenka: 3 (KyIOBICTBOPUTEIHHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS,
€CITU 3a/IaHUE BBITIOJTHEHO HA TIOPOTOBOM YPOBHE

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku evinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CITM HE BBIITOJIHCHBI YCIIOBHUS JUTS OIICHKH 3

KM-7. Ouenku. /loBepuresibHbIe HHTEPBAJIbI

®opmbl peau3anum: 3anIuTa 3a1aHus
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Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHusi KOHTPOJBLHOro Meponpusitusi: [lpeacraBisiercs oTuer, 3aaar0TCs
BOIpOCkI o TeMaM ""Teopust ouenuBanus'", "JloBepuTenbHbIe HHTEPBAJIBI'.

Kpartkoe cogep:xxanue 3ajaHus:
ITpoBepsieTcst 3HaHKWE METO/I0B PeIEHUs IPUKIAJHBIX 33]]a4 U YMEHHE BbIOpaTh
BEPOSTHOCTHYIO MOJIEIb B YCIIOBHSX ACUCTBUS CIy4allHBIX (haKTOPOB

KoHTposibHbIe BONPOCHI/3a1aHUA:

3arIaHupOBaHHbBIE
pe3ynbTaThl OOYYCHHS TIO
JIVCIIATUTAHE

Bompocsi/3aganust 17151 IpoBepKH

3HaTh: METOJbl pELICHUs
NPUKIIaJHBIX 3a/1a9

1.B yem cocTOUT METOJ MOMEHTOB U KaKOBBI CBOMCTBA
COOTBETCTBYIOIIUX OLIEHOK

2.B ueM cOCTOUT METO/I MAKCUMAaJIbHOTO MPaBONOA00US U
KAaKOBBI CBOMCTBA COOTBETCTBYIOLINX OLICHOK

3.B yem cocTouT METO NOPSAIKOBBIX CTATUCTUKU U KaKOBbI
CBOICTBA COOTBETCTBYIOLUX OLICHOK

4.B yem cocTouT 001U CI0cO0 MOCTPOEHUS JOBEPUTEITHHOTO
MHTEpBajla

5.Kak mocTpouTs NOBEPUTENIBHBIA HHTEPBAI, HCIIOIb3YS
ACUMITOTUYECKYIO HOPMAJILHOCTh OLICHMBAIOIIEH CTATUCTHKU

YMers: BbIOpaTh
BEPOSITHOCTHYIO MOJIEIb B
YCIIOBUSAX JEUCTBUSA

CIIy4aifHbIX (paKTOpOB

1.3aBox BemycTwi mapturo u3 N=1000 npudopos,
MpeHa3HaYeHHBIX JIJIs paOOThI 10/ BOAOH (B HECTaHJAPTHBIX
ycioBusX) B Teuenue T= 72 yacoB. Ha ucnipiTanusi mOCTaBIICHbI
n=20 npubopoB. Pe3ynpTaThl UCHIBITAHUIN OKA3AIUCh PABHBIMU
x1, x2, ..., xn. OIIEeHUTH KOJIMYECTBO HEPAOOTOCTIOCOOHBIX
npuOOpPOB B MAPTUH U KX CTOUMOCTD; YKa3aTh JJOBEPUTEIbHbBIE
uHTEepBaJbl ¢ KodppunuenToM gosepus 0.95. CTouMoCTh OJTHOTO
npubopa C. Bpems paboThI 10 OTKa3a NPUHATH TAKUM, KaK 3TO
TUTIMYHO JIJIS CJIOKHBIX CUCTEM: MOKA3aTeIbHBIM

2.Ecnu Koau4ecTBO TpaBM Ha 3aBOJIE OKA3BIBAETCS paBHBIM N
=40 niu Gosiee, TO 3aBOJ MoJIBEpraeTcs mrpady u mpoBepKe.
[ToxBapTaneHble JaHHBIC 32 k=4 roJa MO KOJIMYECTBY
IIPOM3BOJICTBEHHBIX TPAaBM Ha OOJIBIIIOM 3aBOJI€ OKAa3aJINCh
takuMmu: X1, X2, ..., xn, n=4K, O11eHUTh BEpOSITHOCTh 3TOT0
COOBITHS B CIEAYIOIIEM TOAY U yKa3aTh IOBEPUTEIbHBII
uHTEepBal A Hee ¢ koddduuuentom nosepus 0.95.. [Ipunarte
IIOTOK TPABM IIPOCTEHUIIUM

3.IlpousBenena naptus nzaenuit oobemom N=2000 myk. s
KOHTpOJIS clienano n=15 BeiOOpok mo m=10 mTyk Kaxmaas.
Yucno nedekTHhIX oKa3zanock X1, x2, ..., xn. OUeHUTh YUCIIO
Ne(hEeKTHBIX B MAPTUU U UX CTOUMOCTD; YKa3aTh JIOBEPUTEIIHHBIC
MHTEPBAJIBI JUI ATUX BEUYUH ¢ KoadduuuenToM aosepus 0.95.
CTOMMOCTH OHOTO MU3AENHS MPUHATH paBHOU C.

4.]1ns HOpMallbHBIX HAOIIOIEHUI HAMUCATh JOBEPUTEIbHBIMI
WHTEPBaJ I CTAHJAPTHOTO OTKJIOHEHUS

5. 1511 HOpMaIbHBIX HAOIIOACHUI HATTUCATh TOBEPUTETHHBIN
WHTEPBAJ IS CPEHETO TIPU HEU3BECTHOMN AUCTIEPCUN
6.Hanucats noBepuTEIbHBIN UHTEPBAI JJIsI HEU3BECTHOM
BEPOSITHOCTH MPHU OOJIBIIIOM YHCIIe HAOIIOACHUI
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyernmax. 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CJIH 3aJaHhe
BEITIOJTHEHO HA 0a30BOM YPOBHE

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnonenus 3Hanus; OueHka "y10BJIeTBOPUTEILHO" BBICTABIISAECTCS,
€CJIM 3aJ]aHUE BBIMOJIHEHO Ha ITOPOTOBOM YPOBHE

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM HE BBITIOJIHEHBI YCIIOBUS JIJIsl OIICHKH 3

KM-8. Teopus oneHuBaHust

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpoueaypa mpoBeneHusi KOHTPOJbLHOro Meponpusitusi: KontponpHast paboTa mpoBOAUTCSA IO
BapuaHTaM. Pabora coneput 2 3aganus Ha 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
Pa60Ta OpI/IeHTI/IpOBaHa Ha HpOBCpKy YMCHI/ISI HaXOAUTh CTATUCTUYCCKUEC OLICHKU U
JIOBEPUTEIIHHBIC HHTEPBAIIBI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupOBaHHbIE Bomnpocel/3aganus a1 npoBepKu

pe3yabTaThl OO0y4YeHHS IO

JUCLUIUINHE

YMers: HaXOJUThb 1.IToTok oTka30B DBM MOXHO cUuTaTh IPOCTEHIINM C
CTaTUCTUYECKUE OLICHKU U HEM3BECTHBIM NapameTpoM "nsmoaa". M3mepeno n = 20
JIOBEPUTENIbHbBIE BPEMEHHBIX IPOMEKYTKOB X1, X2, ... XN MEX]y COCETHUMU
WHTEPBAJIBI OTKa3aMH, IpU4eM BbIOOpOYHOE cpenHee Xs = 11.5 yacos,

ucnpasiieHHas BeiOopouHas qucnepcust s2 = 108. Iloctpouts
OLIEHKY Ui mapameTtpa "1smM0aa" U yka3aTh JOBEPUTEIbHbIHI
nuHTEpBai ¢ ypoBHeM aosepus Pl = 0.95

2.Ha Bxon kaHaina cBsi3u n = 400 pa3 nogaBajuch UMITYJIbCHI
HEU3BECTHOM aMIUTUTY01 a. Ha BbIXo/€ KaHaIa uMeeM
ammuTyas! Ul UMIyIbCOB ¢ HOpManbHOM nomexoit e: Ui =a + el
,1=1,2,...,n=400, ei - HopmanpHa N(0, s2) — He3aBUCHUMBIE
ClIy4aiiHble BEJINYUHBL, S = 7 MB. VIMITyJIbCBI MOAAOTCS HA
KBaJIpaTHUUHBIN 1eTEeKTOp (BO3BOJATCS B KBaJpar) , U 3aTeM
ycpenssitores. B pesynbpraTe nosnydyeno 3Hauenue Z = 75 MB2.
[TocTpouth 1OBEpUTENbHBIN HHTEPBAN ISl aMILTUTYbI a
uMIyibca ¢ ypoBHeM aosepus P = 0.95.

3.Habmonenus x1, X2, ... Xn SBISAIOTCS BEIOOPKOHA,
pacnpeeseHHON 110 3aKoHY Pesiest ¢ Hen3BECTHBIM MapaMETPOM
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3anjgaHUupOBAHHBIE
pe3ynbTaThl O0yUYEHUs IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

s"2. Tpebyercs:

1. [TocTpouTh NIBE OIIEHKH JIJIsi HEU3BECTHOTO TTapaMeTpa
YKa3aHHBIM METOJ0M (MOMEHTOB, MAKCUMAIILHOTO
MIPaBIOTIOI00MS HITH TTOPSIIKOBBIX CTATUCTHK);

2. UccnenoBaTh MOTy4YCHHBIC OLICHKH HA HECMEIICHHOCTD,
COCTOSATEIBHOCTh U 3(h(PEKTUBHOCTB;

3. YCTaHOBUTD, SABJISICTCS JIM KaKas — JIMOO M3 OIICHOK
JIOCTaTOYHOM CTaTUCTUKOM. Eciu sBysieTcs, HAUTH yCIOBHOE
pacrpeeneHrne HaOMIOeHUM TPU YCIOBUM U3BECTHOTO 3HAYCHUS
JIOCTaTOYHOM CTaTHCTHKU

4. TTocTpouTh TOBEpUTEIHHBIC HHTEPBAJIBI, HCXO/S U3 OIEHOK, C
3aJJaHHBIM YPOBHEM JIOBEPHS

4 Habmoaenus x1, X2, ... Xn SABJISIFOTCS BHIOOPKOH,
pacnpezieieHHOM 10 3aKOHY DpJiaHra nopsaKa 2 ¢ HEM3BECTHBIM
napamerpoM a. TpeGyercs:

1. [TocTpouTh JIBE OIIEHKH JIJIsi HEU3BECTHOTO TTapaMeTpa
YKa3aHHBIM METOJ0M (MOMEHTOB, MAKCUMAIILHOTO
MIPaBIOTIOI00MS HITH TTOPSIIKOBBIX CTaTUCTHK);

2. UccnenoBaTh MOTyYCHHBIE OLICHKH HA HECMEIIEHHOCTb,
COCTOSATEIBHOCTD U 3(h(PEKTUBHOCTB;

3. YCTaHOBUTS, SABIISCTCS JIU KaKas — JIM0O M3 OILICHOK
JIOCTaTOYHOM cTaTucTUKOW. Ecnu siBnsieTcs, HAlTH yCIOBHOE
pacrnpeneneHrue HaOIIOeHUN TPU YCIIOBUH U3BECTHOTO 3HAYCHUS
JIOCTaTOYHOM CTaTHUCTHKU

4. TTocTpouTh TOBEPHUTEITHHBIC HHTEPBAJIBI, UCXO/SI U3 OIEHOK, C
3aJJaHHBIM YPOBHEM JIOBEPHS

5.Habmonenus x1, X2, ... Xn SBISIOTCS BRLIOOPKOH,
pacnpeeieHHOM 10 MOKa3aTeIbHOMY 3aKOHY C TapaMeTpoM
b,cMeleHHOMY BIIPAaBO Ha BEJIMYUHY a , T.€ HCM3BECTHBIM
napameTpoM siBisiercs napa (a,b). Tpebyercs:

1. ITocTpouTts ABE OLEHKU JJIs1 HEU3BECTHOTO TTapaMeTpa
YKa3aHHBIM METOJ0M (MOMEHTOB, MAKCUMAIILHOTO
MPaBAONOI00US UK MOPAIKOBBIX CTATUCTHUK);

2. UccnemoBaTh MOTy4YCHHBIC OIIEHKH HA HECMEIIIEHHOCTD,
COCTOATENBHOCTD U 3(p(PEeKTUBHOCTB;

3. YCTaHOBUTD, SABIISETCS JIU KaKas — JIM0O M3 OIICHOK
JIOCTaTOYHOM CTaTUCTUKOM. ECu ABIISIETCS, HAUTH YCIIOBHOE
pacmpeeneHrne HaOIIOeHUH TPU YCIIOBUH U3BECTHOTO 3HAYCHUS
JIOCTAaTOYHOM CTAaTHCTHKHU

4. TTocTpouTh TOBEpUTEIHHBIC HHTEPBAJIBI, HCXOJIS U3 OIEHOK, C
3aJJaHHBIM YPOBHEM JIOBEPHS

6.Habmonenus x1, X2, ... Xn SABASIOTCS BRLIOOPKOH,
pacnpeeieHHOM 110 HOPMaJbHOMY 3aKOHY ¢ HEU3BECTHBIM
napameTpoM "nucnepcus” Tpebdyercs:

1. [TocTpouTh 1B OLIEHKH JJIsl HEU3BECTHOTO MTapaMeTpa
YKa3aHHBIM METOJ0M (MOMEHTOB, MAKCUMAIILHOTO
MPaBAONOI00US UK MOPSIKOBBIX CTATUCTHK);

2. WccnenoBaTh MOJYYEHHBIE OIIEHKH HA HECMEIIEHHOCTb,
COCTOATENBHOCTD U 3(p(HEeKTUBHOCTB;
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl O0yUYEHUs IO
JUCITUILINHE

3. YCTaHOBUTD, SIBIISETCS JIM KaKas — JTH00 U3 OIL[CHOK
JIOCTaTOYHOM CTaTUCTUKOM. Eciu sBisieTcs, HAMTH yCIOBHOE
pacrpeeneHrne HaOMIOeHUI TPU YCIOBUU U3BECTHOTO 3HAYCHUS
JIOCTAaTOYHOM CTaTUCTUKU

4. IlocTpouTh AOBEPUTETHHBIE HHTEPBAJIBI, HCXOS U3 OIIEHOK, C
3aJIaHHBIM YPOBHEM JIOBEPUS

Onucanue MKAJbI OICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evblnonenus 3Hanus: OLeHKa "Xopouo" BbICTaBISETCS €CIH 3aJaHue
BEITIOJTHEHO Ha 0a30BOM YPOBHE

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "yJ0BIETBOPUTEIbHO" BHICTABISAETCA,
€CJIM 33JJaHUE BBIIIOJIHEHO Ha IOPOTOBOM YPOBHE

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM HE BBIITOJIHEHBI YCIIOBUS JUISI OIICHKH 3

KM-9. IIpoBepka runore3

®opMmbl peau3anum: 3anuTa 3aJaHus

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeneHusi KOHTPOJbLHOr0 MeponpusTus: [lpencraBisiercss OT4eT OTYET, YCTHO
3anarorca Bompocskl mo Teme "Kpurepuilt xu-kBagpatr”, mpeuiaraercsl 3ajada Ha COCTaBJICHHE
IIPOLIEIYPHI IPOBEPKHU TOW MM MHOU TMITOTE3BI.

KpaTkoe coaep:kanue 3a1aHus:
OTBETHUTH Ha: BOITPOCHI IO MIOHMMAHUIO OCHOBHBIX MOJ0KEHUH TeMBI M TT0Ka3aTh YMCHHC

HCIOJIB30BAaTh BEPOATHOCTHBIC MCTOABI IIPHU AHAJIN3C MATCMAaTUUCCKHUX MoAeIeH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE Bomnpocel/3ananus i IpoBEpKU
pe3ynbpTaThl  OOy4YEHHUsS TIO
JUCLUIUINHE
YMers: HCIIOJIb30BaTh 1.ITo 3agaHHON COBOKYIHOCTH HAOJI0/IEHUI POBEPUTH Ty WIIH
BEPOATHOCTHBIE METO/IBI IIPU UHYIO TUIIOTE3Y:
aHaJIM3e  MaTeMaTUYeCKUX -IPOCTYIO WJIH CJIOKHYIO TUIIOTE3Y O BEPOSITHOCTSX,
MoJieen ® - NPOCTYIO UK CNOXKHYIO TMNOTE3Y O pacnpeaeneHnn (Hanpumep,
rMnoTesy 0 HOPMaNbHOCTU U/IN MYacCOHOBOCTH),
* - rMNoTe3y 0 HE3aBMCMMOCTM MPU3HAKOB,
e - runotesy 06 0HOPOAHOCTM BbIGOPOK (T.€. 06 0ANHAKOBOCTU
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust At MpoBEPKU
pe3ynbTaThl OOy4YeHHUsS IO
JUCITUILINHE

3aKOHOB pacnpegeneHus)

2.Ha sk3ameHe CTy/IeHT OTBEYAET TOJILKO Ha OJIMH BOMPOC 110
OJIHOM U3 TPEX yacTel Kypca. AHAJIU3 BOMPOCOB, 3aJJaHHBIX 60
CTYJEHTaM, IoKa3aj, 4yTo 23 CTyJAeHTa MOJIYYUIIU BOIPOCHI U3
nepBoi, 15 — u3 Bropoii u 22 — u3 TpeTbell yacTel Kypcea.
MO’KHO JIi CUUTATh, YTO CTYIEHT, UAYIIUNA HA 9K3aMeH, C
PaBHOM BEPOSITHOCTBHIO MOJYYHUT BOMPOC MO JTI000M 13 TpEX
yacrei kypca? [lpussts ypoBeHb 3HaunMocTu 0.1

3.B teuenue Mecsua 3aBoj nocraBuil npeanpusatuio 200
KOPILYCOB, U3 KOTOPBIX 4 OKa3anuch AedekTHbIMu. B
CIIEAYIOMINIA Mecsll ObUTO mocTaBieHo 850 KOpITycoB, U3
koTophiX 11 okazanuch nedeKTHBIMU. MOXKHO JIU CUUTATH, YTO
707151 1e(PEKTHBIX KOPITYCOB U3MEHUJIACh B 3aBOJICKOM
npou3BojcTBe? [IpunsaTh ypoBenb 3Haunmoctu 0.01

4.X035MH aMEpPUKAHCKOTO Ka3uHO, B LIEJISIX OOMaHa CBOUX
KJIMEHTOB, MOPYYUII MPOTPAMMHUCTY ClIeJIaTh T€HEPATOP
CIIy4aiHbIX YHMCEJl, KOTOPbIN BBIJAET LieJble yrciaa n ot 0 10
2K, co cnabbIM 3aJaHHBIM JIMHEHHBIM BO3pAaCTaHUEM
BEPOSATHOCTEN IPU YBEIMUEHUU N,T.€.(BO3pacTaHue
onpenensercs napamerpom d):, p(n,d)=q+d(n-K),n=0, 1, 2, ...,
2K. [lnsa ynpoiuenus BbrauciaeHuit nonaraem K=2 (Bcero 5
3naueHuit) u d=0.02. s npoBepku reHepaTopa Xo3suH MpOBeI
n=500 ucneITanu#t c pe3yiapraTaMu - 3Hadenue n: 0, 1, 2, 3, 4,
coOoTBeTCTBYMOIIME YacToThl: 97, 107, 95, 93, 108 Beironur iau
XO035MH MPOTrpaMMHUCTa ¢ PabOThI?

5.MmeroTcs ABe BBIOOPKH 3HAUEHUH ( B YCIOBHBIX €IMHUIAX )
o0bemoB 125 u 80 nokasarens kauecTBa OAHOTUITHOM
MPOYKIINH, U3TOTOBJICHHON ABYMs (hUpMaMH:

nokazarenb: < 20 ot 201025 01261030 013171035 >35

qyacToThl B 1-if BeIOOpKE: 6 25 47 34 13 Bcero 125

4acTOThI BO 2-11 BeIOOpKe: 3 21 17 16 23 Bcero 80

C noMomnibio Kputepus Xu-kBajapat [lupcoHa BbIICHUTH, MOXKHO
11 Ha ypoBHe 3HaunMocTH 0,05 cuurtarte, 94TO
paccMaTpuBaeMbIii MOKa3aTeab Ka4ecTBa MPOIYKIIUH JIBYX
(upM OnuCHIBAE€TCS OJTHUM U TEM K€ 3aKOHOM paclpeiesIeHusl.

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku vtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnonanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIIH 3aJaHie
BBHITIOJTHEHO Ha 6a30BOM YpPOBHE

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BHICTABIISIETCA,
€CJIM 33JJaHU€E BBIIIOJIHEHO Ha TOPOTOBOM YPOBHE

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM HE BBITIOJTHEHBI YCIOBHS JIJIs1 OLIEHKH 3

KM-10. Paznuyenue AByX runores. PerpeccuoHHbIN aHAIN3

®opmbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeneHHsI KOHTPOJbHOro Meponpusitusa: [IpencraBisiercss OT4YeT, YCTHO
3a1at0TCsl BOMPOCHI 10 TemaM ""PaznuyeHue AByX mpocThix rumnore3”, "JIMHEeHHbI perpecCuOHHbIN
aHanu3", mpejyaraercs 3ajada Ha MOCTPOEHUE MPOLIEAYPbl TPOBEPKHU TEX UM UHBIX THUIOTE3.

Kpartkoe cogep:xkanue 3aiaHuA:
[TpoBepsieTcst 3HAHNE OCHOB PETPECCHOHHOTO aHAIN3a K YMEHUE CTPOUTH MPOLEAYPHI

IMPOBCPKU CTATUCTUYCCKUX T'MIIOTE3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupPOBAHHbIE Bonpocsi/3aganus 1j1st IpoBepKH
pe3yabTaThl  00y4YeHUus
10 TUCIUIUINHE

3HaTh: OCHOBBI 1.Kak no Heiimany-IIupcony craBuTcs 3a1a4a Ha ONTUMAJIbHOCTb
PErpECCUOHHOIO aHAIU3a IIPOLEYPBI PA3IMUEHUS IIPOCTBIX TUIIOTE3 U U KAKOBO PELICHHE
3a/1a41

2.Kak ctaBHUTCs 3a/1a4a HA ONTUMAIILHOCTb [1OCJIEI0BATEILHOM
MPOLIEYPHI PA3IMUEHUS IPOCTHIX TUIIOTE3 U KAKOBO PELIEHUE
3a/a4u

3.B uem cocrout nocnenoBarenbHbl Kputepuil Bansaa
OTHOILIEHHUS BEPOATHOCTEN

4.Kak BBIUUCISIOTCS TIOPOTH U CPEAHUE YKCIIa HAOIIOACHUM 115t
Kkpurepus Banbna

5.3agada perpeccuoHHOTO aHanu3a. Kakue B Moesib BBOASITCS
npeanonoxenus? Kakoil perpeccCHOHHBIN aHaIu3 Ha3bIBaeTCs
JUHEHHBIM?

6.Kak 3amuceiBaetrcs Mojienb HaOMIOJEHHUH U KaK cTaBUTCA 3aa4a’?
Kakoii popmyrnoii BeipaxkaroTcsi OLEeHKH Ui KO3 (HULIUEHTOB
perpeccun?

7.CBoiicTBa O1IEHOK U1l K03 uiineHToB perpeccuu. Uro
yTBepxaaeT Teopema ['aycca-Mapkosa?

8.Kaxk ctpoutcst onieHKa a1t Tucrepcuu HabJIroIeHH ?

9.Kak nmocTpoeHsI ToBepUTETbHBIC HHTEPBAIBI IS

ko2 purmeHToB perpeccuun?

10.Kak npoBepsieTcst runoTe3a 006 OTCyTCTBUU BIUSHUS
HEKOTOpOro (pakTopa Ha pe3ynbTaT HAOII0ACHUS?

11.Kakas crangapTHas nIpoleaypa UCIOIb30BaHa MIPH aHAJH3e
JAHHBIX B MPOAHATM3UPOBAHHBIX (B JTaOOpaTOPHOIT paboTe)
npuMepax, U B Kakoi (hopMe BBIIAIOTCS PE3yIbTaThI?

12.Kakoii pe3ynbTaT MOIYYHIICA MPHU AITPOKCUMAIUU 3aJaHHbBIX
HaOJIIOACHNH MHOTOYJIEHOM BTOPOTO MOPSKA OT IBYX
MIEPEMEHHBIX ?
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl  OOy4YeHUS
10 TUCIUIUINHE

YMers: CTPOUTH 1.J171s1 KOHKPETHOTO TUIA HAOIIOCHUN U aJIbTEPHATUB TIOCTPOUTH
IpoUeaAypsl  IPOBEPKHU npouenypy pasnudenus (no Heifimany-Ilupcony nnu Banbny) u
CTaTUCTUYECKUX TUIIOTE3 ONPEIIEIUTh UX XapaKTEPUCTUKH

2. Jlano - x1, X2, ..., Xn - HE3aBUCUMBIE CIIyYalHbIEC BEJIMUMHBI
Bi(m,p) (OunoMuanbHsIif 3akoH), m= 5. ['unoreza HO: p=p0 =
0,45,runoreza H1: p =p1 = 0,55. IToctpouTs ipouierypy
pa3IMYeHHS THIIOTE3 C BEPOSTHOCTSIMU OLIMOOK MEPBOTO POAA 0=
P {mpunstes HI /HO} =<a0= 0,02, BTOporo poxa f = P{npunsts HO
/H1} =< p0= 0,05, BeIOpaB 00BbeM BBHIOOPKH 1.

3.I1o BeIOOpPKE X1, X2, ..., XN , n=20, MOCTPOUTH MPOLEAYPY
pasnudeHus 2-X IPOCTHIX TUNIOTE3 (OTHOCUTEIILHO Mmapamerpa 03ra-
pacnpeneneHus):

HO: p(x) = p0(x)=1, x[J[0,1], unaue 0,

H1: p(x) = p1(x)=x(1-x), x[1[0,1], naaue 0

[TpunATE BeposITHOCTH OMMOKK TIepBOTo poaa o= P {mpunsars H1
/HO}=<a0= 0,02,

Omnpenenuts B = P {nmpunsts HO /H1}.

4.11o BeIOOpKE X1, X2, ..., XN OCTPOUTH MPOIIEAYPY MPOBEPKH IBYX
TUIOTE3 OTHOCUTENIBHO Mapamerpa a pacupenenenus [lyaccona,
runore3a HO :a=a0 =4,

runoreza H1: a=al =5..

O6bem BoiOOpkU n = 40. BepositHOoCcTh omnbku 1-ro poaa a = 0,05.
OneHuTh BEpOSITHOCTD OMIMOKH BTOPOTr0-TO poja. OUeHUTh
(YHKIIUIO MOIITHOCTH KPUTEPHSI U TOCTPOUTH €€ TpaduK.

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "Xopouo" BICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO Ha 0a30BOM ypOBHE

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu evinonnenus suanus: OLeHKa "yI0BIETBOPUTEIILHO" BBICTABIAETCS,
€CIIY 3a/1aHUE BBIMIOJIHEHO HA IOPOTOBOM YPOBHE

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN HE BBINIOJIHEHBI YCIIOBUS Ul OLICHKH 3
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. OgHoMepHsble citydalinble BenuuuHbl.Onpenenenne. JuckperHas ciiyyaiiHas BEIMYUHA.
HezaBucumele ucnbitanus bepuyinn. bunoMuanbHbIN 3aKOH pacripeneaeHusl.
2. ®opmyna OTHOM BeposaTHOCTH U (hopmyra baiieca

3.3agaua.
BeposiTHOCTB MOnIaganyisi B MUIIEHB TIPH OHOM BbIcTpesie paBHa p=0.8. CKOJIbKO MaTpOHOB
HYXHO B34Th, 4TOOBI C BeposATHOCTHIO 0.95 ux xBaTmiio Ha 50 nmomaganuii?

IIpoueaypa npoBenenust

3aueT ¢ OIEHKOW MPOBOAUTCS B MHUCBMEHHO-YCTHOW (opme. Ha moaroroBky orBera maetcs 60
MuHyT. Kpome orBera Ha BOmpochl Ouiieta, CTYACHT JOJDKEH OTBETHUTh HA JOMOJHUTEIHHBIC
BOITPOCHI.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenunss/Uumnkarop: UJ1-1lonk-1 JleMoHCTpUpyeT 3HaHUE TEPMUHOJIOIMH, OCHOBHBIX
pe3yabTaTOB U METOA0B 0A30BBIX IUCLMILIMH B 00JIaCTH MaTEMAaTUYECKUX HAYK

Bonpocsl, 3aganus
1.CnyyaiiHoe coObITHE, BEPOSATHOCTH COOBITHS, BEPOSITHOCTHOE NMPOCTPaHCTBO. CleCTBUA
AKCHOM BEPOSITHOCTH
2.YciioBHas BEpOSATHOCTh, (hOpMyJia YMHOXKEHUSI BEPOSITHOCTEN, HE3aBUCUMOCTh CITy4alHbIX
COOBITHI
3.. ®opmyra moaHON BEposTHOCTH U Gopmyia baiieca
4.0nHOMepHbIe cayyaiiHble BenuuuHbl. HezaBucumele ucnbitanust bepryin
5.Teopemsl Myaspa-Jlamiaca.
6.Teopema Ilyaccona.
7.0 1HOPOIHBIN TyaCCOHOBCKUM MOTOK CIIy4allHBIX TOYEK.
8.DyHKIMM pacnpeiesieHus] U UX CBOMCTBA. JIMCKpETHBIE U HEMPEPBIBHBIE CITyyaliHbIE
BEJIMYMHBI.
9.HekoTopbie OCHOBHBIE HETIPEPHIBHBIEC 3aKOHBI PACTIPEACIICHHS: PABHOMEPHBINA, HOPMaJIbHBIH,
[IOKa3aTeNIbHBIN. Pacripeiesienys 1 4ucI0BbIe XapaKTEPUCTUKH.
10.ITpeobpazoBanue ciydyailHbIX BeauuuH. [IpumMepsl: muHelHOe npeoOpa3zoBaHue,
JorapupMHUECKH HOPMaIbHOE paclpeielieHne
11.YucmoBble XapaKTEpUCTUKU CIIy4aiiHbIX BETUYMH: MAaTEMAaTHYECKOE OKHJIaHNE, TUCTIEPCHSL.
12 .ITpumepsl: pacnipeaenenue bepnymnu, [lyaccona, HopManbHOE, paBHOMEPHOE
13.UuTterpan Ctunbrheca. OO0Iiee onpeaeieHne MaTeMaTHIeCKOTO OJKHTaHuUS.
14.Matemarndeckoe oxuaHue (yHKIUU OT CIydyailHON BelInYMHbI. MOMEHTHI cly4aiHOM
BEJIMYMHBI (MOMEHTHI pacpe/IeIeHUs).
15.MHoromepHbIe c1y4aiiHble BETUYHHBI, TUCKPETHBIC U HEMPEPbIBHBIC; (PYHKIUH
pacnpeneneHus U ux cBoicTsa. Ilpumepsr.
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16.He3aBucuMoCTb Ci1y4aiiHBIX BEJIMYMH. Y CJIOBHBIE pacpeesieHus. Y CIIOBHOE MaT.
OKHJaHUE U YCIIOBHAS TUCIIEPCHSL.

17.IIpeobpa3zoBaHre MHOTOMEPHBIX CITy4aiHbIX BEIWYHH. Pacmpenenenue cyMMbl IByX
CIIy4aiHbIX BEJTUYHH.

18.CBoiicTBa MaTeMaTuyeckoro oxunanus. [Ipumeps.

19.CBoiictBa qucnepcuu. [Ipumepsl.

20.YucnoBble XapaKTEPUCTUKU MHOTOMEPHBIX CIIy4alHbIX BEJIMYMH: MaTEMaTHUYECKOE
OKUJaHUE U TUCTIEPCUOHHAS MATPHII

21.Koa¢pdumment Koppemsiiuy U ero CBOWCTBa

22.CBoiicTBa MaTEMATUYECKOIO OKUAAHUS U JUCIIEPCUOHHON MaTpUILIbI
23.HepaBenctBo YebbimeBa. 3akoH 0onbInX yrcen B popme UeobImiena.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.KakuMm CBOWMCTBOM M3 MEPEUHCICHHBIX HIDKE 0071a1aeT (PyHKIUS pactpeaeieHus
F(x)=P{X<x} nmpou3BOibHON CITy4ailiHOW BEITUYUHBI X: OHA
. HeTIpephIBHA B JIFOOOW TOUKE
. a0COJIIOTHO HEeMpephIBHA B JI000I TOUKe
. HETIpepbIBHA CJIeBa B JII000I TOUKE
. HEIpephIBHA CIIpaBa B J1000 TouKe
. KYCOYHO - TIOCTOSIHHA
. pa3pbiBHA
OTBeTHI:
1.2.3.4.5.6.
Bepuslii oTBeT: 3. HEMpephIBHA ClIeBa B 1000 TOUKE
2.ITocnenoBaieTbHOCTD CIIY4aliHBIX BETUYHH,
X1, X2,..., Xn,..., HE3aBUCUMBIX U PACHpPECICHHBIX PABHOMEPHO Hsia oTpe3ske [-1, 3];
0003HaYNM CyMMY TMEPBBIX N ClaraeMbIx yepe3 SN.
Kakue 13 Hukecneyromux 3auceil BEpHO OTPaXKaroT 3aKOH 00JbIINX uncen (1o YeOrnieBy)
JUISL ATOH MOCIIe10BATEIbHOCTH:
a) | Sn/n| crpemutcs k 1 ¢ pocTom n
b) Sn/n ctpemutcs k 1 ¢ pocTOM n MO BEPOSATHOCTH
c) P{ Sn/n crpemurcs x 1 ¢ poctomn }=1
OTBeTsI:
JIro0oe HemycToe MOIMHOXKECTBO U3 PJIEMEHTOB a, b, ¢; Bcero 2 B ctenenu 3 MuHyc 1, 1.€.7
BapHUaHTOB:
1.(a, b, ¢)
2.(a, b)
3.(a, )
4.(b, c)
5.(a)
6.(b)
7.(c)
Bepusliit otBet: 6. Sn/n ctpemutcst Kk 0 ¢ pocTOM n 10 BEPOSITHOCTH
3.X1, X2,..., Xn - He3aBHCUMBIt U pacTpe/Ie]ICHHbIX paBHOMEPHO Hsia oTpeske [0, 2], n=12;
0003HaYUM UX CYMMY uepe3 Sn.
PaccMoTpum npuOIMKeHHOE COOTHOIIICHHE
P{a<Sn<b }~=Q
Kakwne 13 mpuBOIMMBIX HIU)KE COOTHOIIIEHHUH SIBIISTFOTCS PUOIMKEHHO BEPHBIMU?
a) P{ 6<Sn<18 } ~=0.997
b) P{ 7<Sn<17 } ~= 0.9
c) P{ 8<Sn<16 } ~=0.95

OTBETHI:

AN DN AW —
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.(a, b, 0)
.(a,b)
.(a,¢)

. (b, ¢)
.(a)

. (b)

. (c)

BepHnsriii otBerT: 3. (a, ¢)

~NOoO oI~ WN -

2. Komnerennusi/Muaukarop: U/1-2onk-1 Mcionp3yet 6a30BbIe 3HAHUS U METOIBI
MaTeMaTUYECKUX HAYK JJIsl pEIICHUs MPUKIIAIHbIX 3a/1a4

Bomnpocel, 3axaHus
1.Xapaktepuctuueckue GyHKIIUN U UX CBOMCTBA
2 IlpousBoasire GyHKIMH U UX CBOMCTBA. [IpuMepbl mpruMeHeHwUs.
3.IIpumepsl IpUMEHEHHSI LIEHTPAILHOM MpeAebHON TeOPEMBI: OIIEHKa OIIMOOK OKPYTIICHHUS,
pacyer yCTpOWCTB €O clydyallHbIMU [TapaMeTpamH.
4.CBOICTBO CXOUMOCTH pacIpeie]IeHHs] CYMMbI K HOpMaJbHOMY 3aKoHY. LleHTpanbHas
npeJenbHasi TeopemMa.
5.BeposiTHOCTB meperopanusi epBoii, BTOPOI U TPETheil JaMIibl COOTBETCTBEHHO paBHa 0,1,
0,2 u 0,3. Eciiu meperopaet ojiHa jamia, TO PUOOpP BBIXOIUT U3 CTPOsI C BEpOsTHOCTHIO 0,5, a
€CJIU JIBE WM TPHU - TO IPUOOp 3aBEIOMO BBIHJIET U3 CTPOSI.
a) HailiTu BeposATHOCTH BbIXOJ1a MpUOOpa U3 CTPOSL.
0) KakoBa BeposITHOCTB TOTO, 4TO U3 4 MPrOOPOB BBIMIET U3 CTPOs HE OoJiee OJHOTO?
B) IlycTh BeposTHOCTH BbIX0OJa npudopa u3 crpos p = 0.001; oneHUTh BEpOSITHOCTH TOTO, YTO
u3 200 mpubOopoB BBIHIET U3 CTPOs HE Oosiee ABYX MPpUOOPOB.
6.VcnpiTanue npeacrasisier co0oil OpocaHne Tpex UrpajibHbIX KyOUKOB. BoruncnuTh
BEPOATHOCTH CIEAYIOLIUX COOBITHIA:
a) BBINIAJICHUE B OJIHOM HCIBITAHUN HE MEHEE JIBYX JIBYX YETHBIX uucell (coobiTue A);
0) B 400 ucnpITaHusX MosiBIeHUE coObITUs A He MeHee 180 pas
B) B 400 ucnpiTanusx nosipiieHre coositust A poHo 180 pa3
7.CitydaliHO€ OTKJIOHEHHE € pa3Mepa JeTalid OT HOMHHAJIA PACIPENEICHO IO HOPMAILHOMY
3aKOHY C MaTeMaTH4eCKUM okujanueM Me = -1 mm u c. K. 0. 2 MM. [leTans cuuraercs
rofHoH, ecinu M< 4 mm. Ecniu Mmogyne e< 2 MM, To 3Ta JeTajib nepBoro copra. OtoOpaHsl 1Be
JieTalli; OHU OKa3aJuch roAHbIMU. KakoBa BEpOsSITHOCTH TOTO, YTO CPEIN HUX OJHA 1-ro copTa?
8.B HOpMaibHO pacnpeaeneHHoi coBokynHocTH 15% 3nauenuit X mensbiie 11.0 u 45%
3HaueHui X Oosnpuie 17.0.
a) Haittu napameTpsl 3TOi HOpMaIbHOI COBOKYITHOCTH.
0) OnpenenuTh MaTEMATHIECKOE OKUJAHNE CITy4YalHON BETUYHHBI
Y=|X-15].
B) OIPENETUTH INIOTHOCTh U (DYHKLIMIO pacipe/iesieHus CIIy4aiiHON BeJIMYUHBI Y U U300pa3uTh
uX rpaduKy.
9. Ilycth Y= (x1+x2+ ... +xn) /n, x1, ..., Xn — He3aBUCHUMBIE, paBHOMEpHO R[0, 2]
pacripesielieHHbIe clTy4yaiiHble BenuuHbl. Kakoe N HyXHO B34Th, 4TOOB! Y OT/IM4anach oT | He
6omee, uem Ha 0.05 ¢ BepositTHOCTRIO 0.95. OiernTh ¢ momorisio LIIT.
10.Ilycts Y= [sin(x1)+sin(x2)+ ... +sin(xn)] /n, x1, ..., Xn — HE3aBUCUMbIE, PABHOMEPHO
R[0, /2], pactipenencHHbIe ciydaliHbie BeaTuarHbl, N=50. [ -m, m]
OneHuTh BeposITHOCTH coObITHS Y< 0.5
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3. Komnerenuus/Muaukarop: NJ1-1onk-3 Ucnons3yer u Moaupuupyer MaTeMaTHUECKUE
MOJIENIU MPUKJIAIHBIX 3a]1a4

Bomnpocel, 3axaHus
1.B komnHate HaxoauTcs 10 denoBek; Kaxaplil 13 HUX umeeT HoMep oT 1 1o 10. Haynauy
BBIOMpAeTCs 3 4enoBeKa, OHU MOKUJIAI0T KOMHATY, U UX HOMEpa 3alKChIBAIOT.
a) KakoBa BEpOATHOCTBH TOTO, YTO MUHUMAJILHBIN HOMEp paBeH 57
a) KakoBa BepOATHOCTb, YTO MaKCUMaJIbHBIM HOMEp paBeH 57
2.B mernike HaxoauTCs 3 MOHETBI, OJIHA U3 KOTOPBIX UMEET Ha JIBYX CTOPOHAX IO Tepoy,
JIpyTHE JIBE MOHETHI — HOpMaJIbHEIE. BBIOpany Haymauy oqHy MOHETY | 4 pasa ee moJ0pOCHIIN;
pe3ynbTaT okazaics 4 repoa. KakoBa BeposTHOCTh, 4TO 3TO ObLIa AByXrepOoBas MoHera?
3.Ilycte Y= x1+x2+ ... +xn, n = 100, x1, ..., Xn — HE3aBUCHUMBIE CITy4YallHbIC BEJTMYUHEI,
OJIMHAKOBO PACIIPEICIICHHBIC C TUIOTHOCTHIO
p(x) =a exp(-ax), x>0, a=2.
Onennts BepostHocTh P{|Y-50|< 10}

MartepuaJbl 1Ji1 IPOBEPKU OCTATOYHBIX 3HAHUM

1./IBe cuMMeTpuYHbIE MOHETHI OpocatoTcs 4 pa3a. KokoBa BeposITHOCTh OTYyYUTH 2 Tepbda 2

paza?

VYka3arb 4yucio (U3 NPUBEACHHBIX HIXKE), OJnKaiiliee K BEpOATHOCTH
OTBeTHI:

1.0.17

2.0.18

3.0.19

4.0.20

5.0.21

6.0.22
Bepnwiit otert: 5. 0.21

4. Komnerenuust/Muauxarop: N/1-2onk-3 [Ipumensier cymecTByromume MaTeMaTHYeCKHE METOIbI
JUIs aHAJIM3a CBOMCTB MaTEMaTUYECKUX MOJEIIEH

Matepuaibl 1/151 IPOBEPKH 0CTATOYHbIX 3HAHUM
1.Bpocaercs nBe urpaibHble KocTH. KakoBa BEpOATHOCTD MOJIYYUTh CYMMY, PaBHYIO 77
OTBeThI:
1.
2. Y
3. 1/5
4. 1/6
5. 1/7
Bepnsiii otBet: 4. 1/6
2.BeposiTHOCTB COOBITHSA (B HEKOTOPOM (PU3UUECKOM IKCIIEPUMEHTE) MPU OAHOM HUCIIBITAHUH
paBHa 0.5. 910 cobsiTue HcnbIThIBaeTcsa 900 pa3. KakoBa BEepOSITHOCTh, YTO YHCIIO YCIIEXOB
Oyznet Ha3oauThes B mpezaenas 450 £30?
OtBerTsI:
1.0.8
2.0.85
3. 09
4.0.95
5.0.98
6.0.99
7.0.997
Bepnsrit otBet: 4. 0.95
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3.BeposTHOCTH caenaTh OmMOKy Ipu BBOJIE oHOro cuMBosia paHa 1/300. Ha crpanune 1000
CHMBOJIOB; KaKOBa BEPOSTHOCTh clieaTh He Oosee 2-x ommnOok. Ha3zaTs uncio , Onmkaiiiiee
(M3 IpUBEJECHHBIX) K BEPOSTHOCTH
1.0.18, 2.0.19, 3.020 4.021 5.022 6.023 7.0.24
OTBeTHI:
1. 0.18,
2.0.19
3.0.20
4.0.21
5.0.22
6.0.23
7.0.24
Bepnsiii otBert: 3. 0.20
4.CnyyaiiHas BenuuuHa X pacnpeiesieHa paBHOMEPHO Ha OTpe3ke [ -m, m].
Ornpenenutb MaTeMaTHIECKOE OXKUIAHUE m= M| 2sin(X)] ciy4aiiHOU BETUIMHBI
2sin(X)  u ee gucnepcuto d= D[ 2sin(X)].
BapuanTsl 3Ha4enHnit mapsl (m,d) npuBeneHbl HIDKE
OTtBeTsI:
1.(2,4)
2.(1, 4)
3.(0, 4)
4. (0, 2)
5.(1,2)
6.(2, 2)
7. (0, sqrt(2))
Bepwnsriii otBeT: 4. (0, 2)

II. Onucanue wkanvl oueHueanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinonnenus snanua: Ouenka «OTJIIMYHO» BoicTaBisieTCs CTYIEHTY,
MIPaBWJIbHO BBINOJHUBILEMY ITPAKTUYECKOE 3aJJaHie, KOTOPBIH IMOKa3aJl IpU OTBETE Ha BOIPOCHI
9K3aMEHaIlMOHHOT 0 Omiera (OuiieTa KOJIOKBUYMa), U Ha JONOJHUTENbHbBIE BOIPOCHI, YTO BIIAJAEET
MaTepHUaIoM N3YYEHHOMN NUCLUUIUIMHBI, CBOOOIHO MIPUMEHSET CBOU 3HAHUS Il OOBSICHEHUS
pa3IMYHBIX SABJICHUN U pELICHUS 3a1ad.

Oyenxa: 4 («XOpoILIO»)
Huosicnuii nopoe évinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILIOy BeicTaBnsieTcst CTYAEHTY,
MIPABUJIHLHO BBIMOJHUBIIEMY PAKTUYECKOE 3a/JaHUE U B OCHOBHOM INPaBUJIbHO OTBETUBIIIEMY Ha
BOIIPOCHI FK3aMEHAIIMOHHOTO Omiiera (OujeTa KOJUIOKBUYMa) U Ha JOMOJIHUTEIbHBIE BOTIPOCHI, HO
JIOMTYCTUBIIEMY IIPH STOM HETIPUHLIUITHAIEHBIE OLIHOKH.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapakmepucmuru svinoanenus 3nanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJEHTY, KOTOPBI B OTBETaX Ha BOIPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa JOMYCTHII
CYIIECTBEHHBIC U JIaXKe IPyObIe OMUOKH, HO 3aTeM HCIPABUJI HX CaM, a TAaK)Ke HE BBITIOTHIUIT
MPAKTUYECKOe 3aJJaHke U3 dK3aMEHAIIMOHHOTO Oniera (OuieTa KOJUIOKBHYMa), HO THOO HAMETHII
NPaBUJIBHBIN ITYTh €0 BBHITIOTHEHHUS, JIN0O 110 YKa3aHUIO IK3aMeHaTOpa PeIIni IPYTYIo 3a/1a4y 13
TOTO K€ pa3jiena IUCIUTUIHHEIL.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIN: a) HE OTBETHJI HAa BOIPOCHI SK3aMEHAITMOHHOTO Ouseta (Ouera
KOJUIOKBHYMA) U HE CMOT PEIINTh, THO0 HAMETUTh MPABUIIBHBIN MTyTh PEIICHUS 3aJ]a4H U3 OWIeTa;

0) HE CMOT pelINTb, TM00 HAMETUTh MPABWIBHBIN MyTh PEIICHUS 3a/1a4H U3 3K3aMEHAI[HOHHOTO
omera (OmiieTa KOJUIOKBUYMA) U IPYTOM 3a/1a4¥l Ha TOT e pas/ies MUCIUTUTHHEI, BBIIAHHON
B3aMEH Hee;

1I1. IIpaguna évicmaegnenus umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM U 3a4ETHOU COCTABJISIOLICH.

7 cemecTp
@DopMa NPOMEKYTOUYHOM aTTecTalumn: JK3aMeH

IIpumep Onsera

IK3aMeHALMOHHBIH OMJIeT
Ymeepoicoaro:
Kapenpa MKM 3as.xaghedpoii
MBH Juctunnuna: Teopus BEpOSTHOCTEW U MaTeMaTH4ecKas CTaTUCTHKA
®akynster ABTU

1. JInneitnas M/[-omieHKa CpeTHETo MPU Pa3HOTOYHBIX U3MEPECHHSIX. .

2. CBoiicTBa KpuUTEepHs XM-KBaApaT (COCTOSATEILHOCTD, MOIIHOCTh KPUTEPHs, HELIEHTPaJIbHOE
pacnpenenenue xu-kBazapar). [Ipumenenue Kputepus AJsl IPOBEPKH T'MITOTE3bI O PACHIPEACTICHNN.

3. 3amava.

IIpouenypa nposenenust

DK3aMeH MPOBOAMTCSA B MHCbMEHHO-yCcTHOH (opme. Ha moxaroroBky orBera paercst 60 MUHYT.
Kpome oTBeTa Ha BOonpock! OMiieTa, CTy/I€HT AOKEH OTBETUTDH Ha JIONOJHUTENbHBIE BOIIPOCHI.

L. Ilepeuens komnemenyuil/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOBEPKU PE3YIbIMAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerennus/Muaukarop: N-lonk-1 JleMOHCTpUpYET 3HaHHE TEPMUHOIOTUU, OCHOBHBIX
pe3yJbTaTOB U METOJI0B 0A30BbIX TUCIHUIUIMH B 00JaCTH MaTEMaTHUECKUX HayK

Bomnpocel, 3axanus
1.OueHnBanne BEPOSITHOCTEN U MOMEHTOB. DYHKIUSA SMIUPUUIECKOTO pACTIPEICTICHHUS.
OcHoBHast TeopeMa CTaTUCTUKH.
2.Kpurepnii xu-kBaapar. [IpoBepka mpocToii runoTessl 0 BeposTHOCTAX. Teopema [Iupcona.
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3.CBoiicTBa KpUTEPUS XU-KBaAPaT (COCTOATEIBHOCTh, MOLUTHOCTb KPUTEPUS, HELIEHTPAJIILHOE
pacnpezeneHue Xu-kaapar). [lpoBepku mpocToit TUIOTE3bI O paclpeieIeHUH.

4.Paznuuenue nByx npoctbix runores. Ilonxon Helimana-Ilupcona. Teopema 00 onTuManbsHOM
pelaronieM npaBuie.

5.ITocnenoBarenbHbId KpuTepuii Bansaa. ToxxaectBo Banpaa. Cpegaee 9uciio HAOIIOACHHIA.
6.ITocnenoBarenbuplil KpuTepuit Banbaa. CBsS3b MOPOTOB C BEPOATHOCTSMH OITHOOK.
7.Paznuuenne qByx mpocThix rumnote3. baiiecoBckuii moaxon. Teopema 06 onTuMamTbsHOM
penaronieM npaBuie.

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.ITpoBeaeHo N =4 HE3aBUCHUMBIX UCTIBITAHUS CTy4YalHOW BEJIMYUHBI, pacIIpeACICHHOM 110
HOpMalibHOMY 3akoHy. 1o pesymbratam X1, ..., X4 moctpoeH rpaduk GpyHKIHH
AMIIUPHUUYECKOTO pactpenenenus. Kakoro tumna sta GpyHkius?

OTBETHI:

1. 1.rnagkas,

2. HenmpepbIBHAS,
3. pa3pbIBHas
4. ee rpauk — JOMaHast JTUHUS
5.KyCOYHO MMOCTOSHHAS,
6.MOHOTOHHO BO3pAacCTaOLIast
7. MOHOTOHHO YOBIBarOI1asi
Bepublii otBet: 3. pa3pbiBHAsA 5. KyCOUHO ITOCTOSIHHASE 6. MOHOTOHHO BO3pPAacTaoLIast
2.IlpoBeneHo N =5 HE3aBUCUMBIX UCHBITAHUS CIIy4yallHOW BEJTMYUHBI, pACIPEIEIIEHHOM 110
M0Ka3aTeIbHOMY 3aKOHY C IIOTHOCTBIO p(X)= (1/m)exp(-x/m). ITo pesynabTatam X1,
..., X5  ompeneneHbl BEIOOPOYHOE MaT. Okuaanue M1 u nmoctpoeH rpaduk Gpynkuuu Fn(x)
IMIIMPHUYECKOTO pachpeelicHns. B kakom anamna3oHne Haxosarest 3HaueHus GyHkimuu Fn(x)?
OTBeThI:
1.or 0 1o 1/m
2.010m01
3.or1/5 no 1
4.010 105
Bepnsiii otBet: 2. o1 0 10 1
3.B xakoMm ciydae orieHKa Ha3bIBaeTCs dPHEeKTUBHOMN?
OtBeTsI:
Onenka Ha3bIBaeTcs 3QPEKTUBHOMN, ecin
1 MaT. o’)kuiaHue ee paBHO HEM3BECTHOMY IapaMeTpy MpH JII000M 3HAYCHUH apameTpa
2 cpenHU KBaapaT OMIMOKH ¢ POCTOM yHciia HabmoaeHuil crpemutcs k 0
3 aucniepcust omMOKK € pOCTOM YMcia HabmoAeHui ctpemures K 0
4 nucnepcusi MUHMMAalbHA CPEId BCEX OLIEHOK
5 nucnepcus paBHa HUXkHeEN rpanuue Pao- Kpamepa
BepHsiit otBeT: 5 nucnepcust paBHa HUkHEHN rpanune Pao- Kpamepa

2. Komnerennus/Muaukarop: U/1-2onk-1 Mcons3yet 6a30Bbie 3HAHUS U METOIBI
MaTeMaTUUYECKUX HAYK JJIsl pENICHUs MPUKIIAIHbBIX 3a/1a4

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Paccrosinne mexay Toukamu A u B usmepsiioch 1Byms mpubopamu; pe3yinbTaTbl H3MEPEHUN:
x1=105m, x2=110Mm,
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ok wnNeE

1-i mpubop xapakTepuzyeTcs CIyd4aifHON MOTPEIIHOCTBIO CO CTaHJAPTHBIM OTKJIOHEHHEM Gl
=1m;2-ti- ¢c 02=2M.
Kakoe 3HaueHue ciaenyer B34Th B KAUECTBE pacCTOAHUS Mexay A u B ?

OtBeTsl:

1. 106m
2.106.67m
3.107m
4. 108m

Bepnsiit otBet: 1. 106M

3. Komnerenuus/Muaukarop: UJ1-1onk-3 Mcnons3yer u Moaupuupyer MaTeMaTHUECKUE
MOJIeNIU MPUKJIaIHBIX 3a]1a4

Bomnpocel, 3axanus

1.MeTox MOMEHTOB, CBOMCTBa MOMEHTHBIX OLICHOK, ITIPUMEPHI.

2. MeTto MaKCUMaIBHOTO TpaBaonoAoous, coiictBa MII-oneHok. JlokazaTenbcTBO
ACUMITTOTHYECKOHN 2P(HEKTUBHOCTH.

3.MeTo NOPSAAKOBBIX CTATUCTUK. ACUMITOTHYECKOE pacIpe/ie]IeHe BHIOOPOYHON KBAaHTUIIH,
pacnpezeseHue NOPsAKOBBIX CTATUCTHK.

4.VlaTepBanbHOE OLIEHUBaHUE (OIpeIeTIeHIE, MHTEPBAJ 1JIsl CPETHETO HOPMAJIbHOM
COBOKYITHOCTH, CIIOCOO IMOCTPOEHUsI UHTEPBaa).

5.Pacnipenenenne Crbronenra. [loctpoeHue 10BepUTENBHOTO UHTEPBAIIA ISl CPEHETO
HOPMaJIbHOW COBOKYITHOCTH ITPY HEU3BECTHOM JIUCIIEPCHH.

6.I'eneparus ciyyallHbIX BEJIMYMH, OLEHKA YKCIIa UCTIBITAHUM, 0COOEHHOCTH METOAA.

7 ITpoBepka runoressl 00 0AHOPOIHOCTH BBIOOPOK.

8.ITpoBepka runoTe3bl 0 HE3aBUCUMOCTH MTPU3HAKOB.

9.I'unoTe3bl Ipu HEU3BECTHBIX MapameTpax [IpoBepka cI0KHOM rUMOTE3bI O BEPOSATHOCTSIX.
ITpoBepka runoTe3bl O TUIIE pacIIpEACICHUS.

10.Metox cratuctruueckux ucnsitanuii Monte-Kapio (uaes, o0aactu npuMeHeHHUsl, CIOCOObI
BBIUMCJICHHSI HHTErPajioB),

11.Kpurepuii cornacust Koamoroposa.

12.C nomonipro metoga MonTe-Kapio pemnts, ¢ 3a1aHHOM TOYHOCTBIO, KOHKPETHYIO 3a7a4y,
OJIHY U3 CIEAYIOLUX: BBIYMCIEHUE UHTErpajia, ONPEesICHUs 3aKOHA PACTIPEIETICHUS CII0KHOM
(GYHKLIUU OT CIy4alHbIX BeIMYMH, TpeOyeTcsi MOCTPOUTh BEIYUCIUTENBHYIO IPOLEAYPY,
HamucaTh ajJrOpUTM FeHepalui HaOII0ACHUN U ONIPEIETUTh YNCIIO HAOMyIeHUH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.Ilpennonaraercs, 4To reHepaTop ciaydalHbIX yuceln Bbiaaer “1” u “0” ¢ BepositHOCTHIO 0.5.
ITposeneno 400 ucnbrTac=Huil, Koau4ecTBO “1” okazanock paBHbIM 225. C IOMOIIBIO
KpuTepus Xu-kBajpat [lupcoHa mpoBepHUTh TUIIOTE3Y O TOM, YTO BEPOSITHOCTH ‘17 paBHa 0.5.
YpoBeHb 3HauUMOCTH NPUHATH paBHBIM 0.05. Bapuants! 3Hauennii ( X2, h), roe X2 -
cratuctuku [Iupcona u mopora h npuBeneHbl; yka3aTh NpaBUIbHBINA BapUaHT

OtBeThI:

1.(X2=3.12, h=2.26)
2.(X2=4.15, h=5.7)
3.(X2=5.74, h=5.7)
4.(X2=6.25, h=3.84)
5. (X2=8.4, h=6.26)
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Bepusriii otBet: 4.(X2 = 6.25, h=3.84) OTKI0HEHHE TUIIOTE3bI TPOUCXOAUT IPU
MHHUMAJIBHOM ypoBHE 3Haunmoctu 0.015
2.11pu BEIOOPOYHOM OIIPOCE TOPOXKAH I10 HEKOTOPOMY BOIIPOCY BBICKA3AJIUCH:
Cpenu 120 myxuuH: 3a — 86, mpoTuB — 34;
Cpenu 60 xenmuH: 3a- 34, mpotus — 26.
MOo>KHO 11 CUHUTATh, YUTO OTHOLIEHHE K 3TOMY BOMPOCY CPEIU MYKUYUH U CPEIU KCHIIUH
paznu4yHo?
[IpunsaTe ypoBeHb 3HauuMOCTH a = 0,05.0TBETUTH C TOMONIBIO KPUTEPHUS XU-KBAApaT.
YpoBeHb 3HaUMMOCTH TIPUHSTH paBHBIM 0.05. BapuanTs! 3Hauenuii ( X2, h) cratuctuku X2 u
nopora h nmpuBeaeHsl; yka3zaTh NPaBUIbHBIA BapHAHT

OTtBeTsI:

1. (X2=3.12, h=2.26)

2.(X2=4.15, h=5.7)

3. (X2=2.02, h=3.84)

4.(X2=4.25, h=2.84)

5. (X2=8.4, h=6.26)
Bepnsriii otBeT: 3. (2.02, 3.84) HaGmoaeHus HE MPOTUBOPEYAT TUIIOT3¢ 00 OJIMHAKOBOCTH
OTHOIIEHUS.

4. Komnerennusi/Mnagukarop: U/1-2onk-3 [Ipumenser cymecTByronme MaTeMaTHYeCKue METObI
JUIS aHAJIA3a CBOMCTB MAaTEMAaTHYECKUX MOJIEIIEH

Bonpocel, 3a1anns
1.Toue4yHoe OlileHNBaHKE: OCHOBHBIE MOHATHS (BBIOOPKA, CTATUCTUKA, OLIEHKA, XapaKTEPUCTUKU
Ka4yecTBa OLICHOK).
2.JIuneitnass M/I-oueHka cpeiHero npu pa3HOTOYHBIX U3MEPEHUSIX.
3.HwxHsis rpaHuLa 1711 TUCIIEPCUM HECMELIEHHOM o1leHkH (HepaBeHcTBO Pao- Kpamepa).
4 Vlapopmarus no Ouiepy, 3pPpexTuBHbIE OLIEHKH, SKCIIOHEHTHBIE CEMecTBa
pacipeneeHui.
5. ocraTounsle ctatucTuku. Onpenenenue. Teopema bnexyamna. Kpurepuii pakropusarum.
6.Pacnipesienenne Xxu-KBaapar; TeOpeMa 0 COBMECTHOM PACHpeIeNICHMH BEBIOOPOUHBIX CPETHETO
U JUCIIEPCUHM HOPMAJIbHOW COBOKYITHOCTH. JlOBEpUTEIBHBIN HHTEPBAI JIsl TUCIIEPCUN
HOPMAJIbHOM COBOKYITHOCTH.
7.IlocTpoeHne HeHTpaIbHOW CTAaTUCTUKU B 0011eM citydae. [Ipumepsl noctpoeHus
JIOBEPUTENBHBIX HHTEPBAJIOB.
8.JloBepHUTenbHbIE HHTEPBAJIbl, OCHOBAHHBIE HA aCUMITOTUYECKON HOPMAJIbHOCTHU OLIEHOK,
MHTEPBAJI JJI1 BEPOATHOCTH.
9.JIuneiHbI perpeccuoHHbIN aHanu3. OneHka aucnepcuu. JloBepuTeNbHbIE HHTEPBAJIbI IS
K03(PUIIMEHTOB PErPECCHH.
10.JInHeNHBIN perpecCUOHHBIN aHanNu3. Y paBHEHUS JIJIsl OLEHOK KO3 (PHUIIMEHTOB PErpeccuu U
COOTBETCTBYIOILIAs AUCIIEPCUOHHAS MATPULIA.
11.Cunrast, 4TO n HE3aBUCUMBIX HAOIIOACHUN OTUMHSIIOTCS 3aJaHHOMY 3aKOHY, IOCTPOUTh
OLICHKY 3aJJaHHBIM METOJIOM I IapaMerpa. [IpoBepruTs HECMEIIEHHOCTD OLICHKH,
COCTOSITENIBHOCTD U 3(h(HEKTUBHOCTD, a TAK)KE JOCTATOYHOCTb.
12.CuuTtas, 4To n HE3aBUCUMBIX HAOIIOICHUH MO TUUHAIOTCS 33/laHHOMY 3aKOHY, TOCTPOMTH
OIIEHKY 33JJaHHBIM METOJIOM ISl HEU3BECTHOIO ITapaMeTpa U MOOCTPOUTH TOBEPUTEIbHBIN
UHTEPBAJI C 3a/JaHHBIM KOA((PUITEHTOM JJOBEPHSL.
13.I1o 3a1aHHBIM KOHKPETHBIM pe3yJbTaTaM HaOI0IeUi, C TIOMOIIBIO KPUTEPUS XU-KBApaT
[Tupcona, mpoBepUTH KaKyI0-JINOO TUIIOTE3Y U3 CIETYIONIETO CIIUCKA: MPOCTYIO UITH CIO0XKHYIO
TUIIOTE3Y O BEPOSITHOCTSX, TUIIOTE3Y O BHUJIE 3AKOHA PACIIPEIEIICHHS], O HE3aBUCUMOCTH
IPU3HAKOB, 00 OIMHAKOBOCTH 3aKOHA pacIpeIeeHuUs Al HECKOJIBKUX BBIOOPOK.
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14.PaccTrosiHue Mex 1y Toukamu A U B u3mepsiiock AByMs IpuOOpamu:

1-# mpubop xapakTepusyercs ciaydailHON omuoOKou ¢ ¢.K.0. 6l = Im; 2-ifi - C.K.0.62=2 M.

Pesynbrar nusmepenus 1-m npudopom= 103 m.
Pesynbrat usmepenus 2-m npudopom= 105 m.
Kakoe 3HaueHue ciaenyer B3ATh B KAUECTBE pacCTOAHUS Mexay A u B ?
15.Benmnunna al n3mepena 3 pasza: X1, X2, x3
Benuunna a2 usmepena 5 pas: yl,y2,y3, y4,y5
Omn6ku n3mepenust HopmaiabHbl N (0,6 **2 ); 3HaueHne ¢ HensBecTHO. [locTpouTh
JIOBEPHUTEIBHBIN HHTEPBAI IS
Da =al-a2 cxoadpdunuentom noepus P = 0,95.
16.bb110 IPOU3BEAEHO NATH BBICTPENIOB MO MUIIEHU. OTKIOHEHUS OT LIEHTPA TAKOBBI:S
x1=0,16 y1=0,06
x2=1,48 y2=0,90
x3=1,50 y3= -0,70
x4=1,37 y4= -0,48
x5=1,36 y5= -1,01
Otxiionenus 1o ocu X ' Y — HE3aBUCUMBIE CITy4ailHbIe BETMYUHBI, pacipe/ielIeHHbIE
cornacHo N( 0,6 **2).
[ToctpouTts noBepuT/ MHTEPBAN AJ1s G ¢ K03 duumentom nosepus. Po = 0,99/

11. Onucanue wikanvt ouenusanus

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90

Onucanue xapakmepucmuku 6binoHeHus 3uanus: PadoTa BbIIIOJIIHEHA B paMKax "MPOABUHYTOIO'

'

YpPOBHA. OTBeTHI JaHbl BEPHO, YCTKO C(I)OpMYJ'II/IpOBaHHBIe 0COOEHHOCTH IMPaKTHYICCKUX peIJ_ICHI/Iﬁ

Oyenxa: 4 («XOpoILO0Y»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 70

Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTETIbHBIC

HEAOCTAaTKH

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0

Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIlOJIHEHa B paMKax "MmoporoBoro”

YpOBHA. OcHOBHas 4acThb 3alaHuA BBIIIOJIHEHA BEPHO.

Oyenka: 2 («HeyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. PaboTa He BEIITOJIHEHA WJIN BEIIIOJIHEHA

NpEUMyIICCTBECHHO HCIIPABUIIBHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

OI_ICHKa OMpPEACIICTCA B COOTBCTCTBHU C ITonoxenuem o 6aHHBHO-peﬁTHHFOB0f/'I CHUCTEMC JJIA

cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U IK3aMEHAIIMOHHOM COCTABJISIONINX.
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