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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 CniocoGeH mpuMeHsTh (pyHIaMeHTaIbHbIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HaYK, U UCIOJIb30BATh X B MPO(ECCHOHAIBHOM
JESITeIbHOCTH
NJI-1 leMmoHCTpHpYET 3HAaHHE TEPMUHOJIOTUH, OCHOBHBIX PE3yJIbTaTOB M METOJI0B Oa30BbIX
JTUCIUILIMH B 00J1aCTH MaTEMaTHYECKUX HAYK
N/I-2 Ucnionb3yeT 0a30BbIe 3HAHHS U METO/IbI MATEMAaTUYECKUX HAYK JUIS PEIICHUS
MPUKIAIHBIX 3a7a4

2. OIIK-3 Cnoco0eH MpUMEHATh 1 MOAN(DUIIPOBATH MATEMAaTHUECKUE MOICIH ISl PELICHUS
3aj7ia4y B 00J1aCTH PO ECCUOHATILHON 1eATEIbHOCTH
NJI-1 Vcnonb3yet u Moauduuupyer MaTeMaTUYeCKUe MOJIENIH MIPUKIaJIHbIX 33aa4
NJ-2 [IpumMenseT cyniecTBYOIME MATEMATUYECKUE METOBI AJIs1 aHAJIN3a CBOMCTB
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. JloBepurensubie nHTEpBaIHI (JIabopaTopHas padoTta)
2. IlpenensHble Teopembl. Beibopku (JlaGopaTtopHas pabota)
3. [Iposepka runores (Jlaboparopuas padoTa)
4. Paznuuenue qByx runotes. Perpeccronnslit ananus (JlabopatopHas pabora)

®Dopma peanuszanuu: ITuceMenHas pabora
1. MHOroMepHbIe ciryyaiiHble BETMUMHBI U MpeJienbHble TeopeMbl (KoHTpoibHas 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

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

Nunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5

Paznen nucuuruinHel
JACJI IUCI] KM:

Cpok KM: 4 5 10 13 14




OcHoBHbIE TOHATUA U HOPMYJIBI

OcHoBHbIE TOHATUA U HOPMYIIBI

OIIHOMepHBIe CJ'Iy‘-Iaf/'IHLIe BCJIMYHHBI U UX YUCJIOBBIC
XAPaKTCPUCTHUKU

OIIHOMepHBIe CJ'Iy‘-IaI;'IHLIe BCJIMYHHBI U UX YUCIIOBBIC
XapaKTEPHUCTUKN

MHOFOMepHHC CHy‘I&ﬁHBIC BCJIIMYHHBI

MHOFOMepHHC CHy‘I&ﬁHBIC BCJIIMYHUHBI

XapakTepuCTUUECKUE U MTPOU3BOASAIINE (DYHKIIUN

XapakTepuCTUUECKUE U MTPOU3BOAAIINE (QYHKIIUN

IIpenenbHbIE TEOPEMBI

IIpenenbHbIE TEOPEMBI

Bec KM:

10

20

30

30

10

7 cemecTp

Beca kOHTpOIBHBIX MepOnpUsITHiL, Y0

HNunexc

Paznen nucimnimHbl
JACIT JUCILT KM:

KM-6

KM-7

KM-8

KM-9

KM-10

Cpok KM:

4

8

12

14

16

Teopust oueHUBaHUs

Teopust oneHUBaHUs

I[OBepI/ITeJ'[I)HI)IG rpaHvibl 1 HUHTCPBAJIbL

I[OBepI/ITCJ'ILHHe r'paHULbI U UHTCPBAJIbL

HpOBepKa CTaTUCTUYCCKHUX TUIIOTEC3

HpOBepKa CTaTUCTUYCCKHUX THUIIOTEC3

PerpeCCHOHHBIfI aHaJIn3 U METOJ HAMMCHBIINX
KBaJApaToB

PerpeCCHOHHBIfI aHaJIn3 U METOJ HAaMMCHBIINX
KBaaApaToB

MeToa CTaTUCTUYECKUX UCIIBITaHUI

MGTOH CTAaTUCTUYECKUX UCIBITAHUH

Bec KM:

15

15

30

25

15

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




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: Cnyuaitasie coObiTus (PacuerHo-rpadudeckas padbora)
3HaHUE TEPMHUHOJIOTHH, | OCHOBHbBIE (popMyIibl Teopur | OcHOBHBIE (HOPMYIIBI TEOPHH BEPOSITHOCTEH 17151 CTy4alHBIX COOBITUIN
OCHOBHBIX PE€3yJbTAaTOB H | BEPOSITHOCTEH JJIst (KontposmbHas paborta)
METO/IOB 0a30BBIX | CIIy4alHBIX COOBITHI
JYCLUIINH B oOmactu | YMeETh:
MaTeMaTHUYECKUX HayK OTIpEeeISATh BEPOATHOCTH
CITy4alHBIX COOBITUI
OIlK-1 U -20mk-1 Hcnons3yer | 3HaTh: MHoOromepHsbI€ Clly4aiiHbl€ BEIMYUHBI U NPEJCIbHBIE TEOPEMBbI
0a30Bble 3HAHUSA U METObl | XapaKTEPUCTUUYECKUE (KonTponbhas paboTta)
MaTeMaTUYeCKUX HayK s | QYHKIUU U TpeelbHbIe Cayuvaiinble BeTMYMHBI U IpeJienbHble TeopeMbl (PacueTHo-rpaduueckas
pelieHus INPUKIAJHBIX | TEOPEMBI pabota)
3a1a4y YMerTs: [IpenensHble Teopembl. Beibopku (JlabopaTopHas pabora)
MOJIb30BATHCS Teopus onenuBanus (KontponpsHas 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: Onenku. JloBepurensHbie HHTEpBaibI (JlabopaTopHas padora)
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: Crnyuaiiasie Bennuunbl (KontponbHas padota)
CYIIECTBYIOIINE OCHOBBI PErPECCHOHHOTO [IpoBepka runotes (JlabopatopHas pabora)
MaTeMaTUYECKUE  METOJIbl | aHAIU3a Paznuuenne nByx runores. Perpeccuonnsiii ananus (JlaboparopHuas

IS a”HaJm3a CBOWCTB
MaTEMaTUUYECKUX MOJIEJIEN

YMeTh:

CTPOUTH MPOIIEAYPHI
MIPOBEPKHU CTATUCTUUYCCKUX
TUIIOTE3

aHAJIM3UPOBATH CIlydyalHbIC
BEJIMYUHBI

HCITOJIb30BaTh
BEpPOSITHOCTHBIE METObI MIPU
aHaJan3e MaTeMaTHYEeCKUX
MoJeIen

pabora)




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/ladll TUMOBOro pacdyéra mo teme “‘CiydaifHbie

coObITuA” .

KpaTKOC CoacpsKaHME 3aJaHUsA:

PacueTHoe 3a1aH1e OpUEHTUPOBAHO HA MTPOBEPKY 3HAHUI OCHOBHBIX MOHATHI U QOpMyT U
YMEHUS ONPENEISATh BEPOSATHOCTH CIIYYaHBIX COOBITUI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE (bopMyIibL
TEOPHH BEPOSITHOCTEN Ui
CIIy4aiHbIX COOBITHI

1.KakoBa opmyiia 1151 KIIACCUYECKON BEPOSITHOCTH
CIIy4aitHOTO COOBITHSI?

2.KakoBa ¢opMya Jij1si TEOMETPUUYECKON BEPOSITHOCTH
CIIy4aitHOTO COOBITHSI?

3.KakoBa (opmyia 1151 BEpOSITHOCTH MOSIBIICHUS XOTSI
OBl OJTHOTO U3 JIBYX COOBITHII?

4.KakoBa (opMyia Jijisi yCIIOBHON BEPOSITHOCTU?
5.KakoBa (dopmyna /i BEpOSITHOCTH OJJHOBPEMEHHOTO
MOSIBJICHUSI IBYX COOBITHIA?

6.Kak onpenensieTcss HE3aBUCUMOCTD CITYYaiHBIX
COOBITHIT?

7.Kak 3anuceiBaercs opmyrna MOJHON BEPOSTHOCTH?
8.Kak BBIUUCIIIOTCS MTOCIICOTBITHBIC BEPOSITHOCTH
runores?

YMeTb: onpenensiTe BEPOATHOCTH
CilydaitHbIX COOBITUI

1. KoappuirieHTs! KBagpaTHOTO YpaBHEHUS
BBIOMPAIOTCS ABYKPATHBIM OpOCaHueM Hayjauy TOUYEK Ha
otpe3ok [0,1]. KakoBa BepOSITHOCTb MOTYUHUTh
BELIECTBEHHBIE KOPHU?

2.B HEKOTOPOM OTIBITE MOSBJIEHUE COOBITHSA A UMEET
BepOoATHOCTH (.2. OnBIT NOBTOPSETCSI HE3aBUCUMO 10
nosiByieHust coobiTusi A. KakoBa BeposiTHOCTB, 4TO OyAeT
npoBeeH 4 —i1 onbIT?

3.Ilycts A u B — He3aBucuMBbIE CilydaifHbIe COOBITHS,
CBSI3aHHBIE C HEKOTOPBIM dKCIIEPUMEHTOM. BeposTHOCTD
nosiByieHns A niu B paBHa 0.6, BEpOSITHOCTD MOSBIICHUS
A pasna 0.4. Haiitu BeposITHOCTB nosiBJIeHUS B.

4.B Memike HaXOaUTCs 3 MOHETBI, OJJHA U3 KOTOPBIX
UMEeT Ha JIByX CTOPOHAX I10 reply, Apyrue JBe MOHETHI
— HopMaJibHbIe. BoiOpanu Haynauy oHy MOHETY U 4 paza
ee moAdpoCcUiy; pe3ynbTar okasaics 4 repoa. Kakosa
BEpPOSITHOCTh, UTO 3TO ObLIa ABYXTepOoBas MOHETa?
5.meetcs 2 smuka, 1 1 2, ¥ B K&XKAOM SIIHKE 2 SYCHKU.

7




B nepBoM siuke B 0JHON YEUKe 30J10Tasi MOHETA, B
Ipyroii - cepedpsiHas. Bo BropoM simuke B Kax10i
sIAeHKe 110 30J10Tol MoHeTe. Haynauy BeiOMpaeTcst ypHa,
a 3aTeM U3 BBIOpAaHHOW ypHBI Hay/1auy BBIOHMpACTCS
siueliKa; B HEW OKa3bIBaeTcs 30510Tasg MoHeTa. KakoBa
BEPOSTHOCTb, YTO OHA U3 AlUKa 27

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHKa "OTIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHCHO BOBPEMSI H B ITOJIHOM 00bEME

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM HE BBITIOJTHEHBI YCIOBHS JIJIsl OLIEHKH 5

KM-2. OcHoBHBIE (pOPMYJIBI TEOPHH BEPOSITHOCTEH JJIsl CIyYaiHBIX COOBITHI

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa mpoBeneHusi KOHTPOJbLHOro Meponpusitusi: KonTtponpHast paboTa mpoBOgUTCS IO
BapuantaM. Pabota congepxxur 4 3ananus Ha 20 MUHYT

Kpatkoe conepxanue 3agaHus:
KonrtponbHas paboTa OpHeHTHpOBaHA HA MPOBEPKY 3HAHUSI OCHOBHBIX ()OPMYII TEOPHU
BEPOATHOCTEH ISl CITy4alHBIX COOBITUN M YMEHUI MEepeXoquTh OT PU3NYECKON CUTYalluU K
BEPOATHOCTHON MOJIENIH U ONPEAEIATh BEPOATHOCTH CIIy4alHbBIX COOBITHM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE (bopmyIibl 1.Kak onpenensiercss BEpOSATHOCTb CIIY4allHPTO COOBITUS
TEeopun BEPOSATHOCTEN JUISL B KJIACCUYECKOU cxeme?
CITy4alHBIX COOBITHIA 2.YT10 Takoe reoMeTpuIeCcKue BEPOSITHOCTU?

3.Kak 3anuceiBaetcs obuiast popmyina IIsBEpOSITHOCTH
MOSIBJICHUSI CYMMBI COOBITHI?

4. Kak onpeensieTcsi yCI0BHas BEPOSITHOCTbCIY4aifHOTO
coOBITHSI A TIPH YCIIOBUU NOsIBIIEHUS cOObITUS B?
5.KakoBa (opmyia BEpOSITHOCTH OJTHOBPEMEHOTO
nosiBiieHust N coObITHI

6.Kax onpenensercss He3aBUCUMOCTD CITy4aiHbIX
coObITHIt?

7. B ueM cocTouT popmMyia MOITHOI BEpOATHOCTHU?
8.Kak ompenemsiroTcst mocIeonbITHRIE BEPOITHOCTH

runores?
YMeTh: ompenensaTe BEPOSTHOCTH 1.B komuare Haxoautes 10 yenoBek; KaKIbli U3 HUX
CIIydaitHBIX COOBITUI umeet Homep oT 1 o 10. Haynauy BeiOupaercs 3
YyesloBeKa, OHM MOKUAAI0T KOMHATY, U UX HOMepa
3aMHCHIBAIOT.
a) KakoBa BeposiTHOCTh TOT0, YTO MUHUMAJIbHBII HOMED
paBeH 57
a) KakoBa BeposiITHOCTb, UTO MaKCUMaJIbHBII HOMEP
paBeH 57




2.Coo0menue, mepeaaBacMoe 1Mo KaHaIly CBSI3H, COJCKHUT
N CUMBOJIOB.

CHUMBOJIBI UCKAXKAIOTCSI HE3aBUCUMO C BEPOSTHOCTHIO P.
Jlyis Hafes)KHOCTH cooOIIeHne ayonmpyerces k pas.
KaxoBa BeposITHOCTH XOTS ObI pa3 MOJIY4YUTh COOOIIEHHE
0€3 UCKaKCHUH.

3.k uncen (0 <k < 10) Be1OuparoTcs Haymauy (¢
BO3BpAILIEHHEM) U3 COBOKYIMHOCTH 1ebIx yucen 0, 1, 2,
..., 9. KakoBa BepOATHOCTb TOTO, UTO CPEAU BHIOPAHHBIX
He OyJIeT OIMHAKOBBIX?

4.Ilyctb A u B — He3aBUCHMBIE CITydaliHbIE COOBITHS,
CBSI3aHHBIE C HEKOTOPBIM 3KCIiepuMeHTOM. BeposTHoCTh
nosBieHua A win B paBHa 0.6, BEpOATHOCTb MOSIBJICHUS
A pasna 0.4. Haiitu BeposiTHOCTB nosiBJIeHUs B.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus. OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: axe 40 npouentos OueHka
"HEYOBJIETBOPUTEIHHO" BHICTABIISIETCS €CITU 33/IaHUE BBHITTOJTHEHO HEBEPHO WJIH MPEUMYIIIECTBEHHO
HE BBIIIOJIHECHO

KM-3. Ciry4ajiinbie BeJMYHHBI

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: KoHTposnbHass pabdoTa mpoBOIUTCS MO
BapuanTaMm. Pabota conepxut 4 3ananus mo 20 MUHYT

Kparkoe cogep:xanue 3aganus:
KonrtponbHas paboTa OpHeHTHpOBaHA Ha IPOBEPKY YMEHUS aHATM3UPOBATh CIIydaiiHbIe
BEJIMYMHBI,
a MIMEHHO: HaXOJUTh paclipeieIeHUs CIyJaiHbIX BEJIMYMH (T.€ psf pacrpeeneHus,
IUIOTHOCTD U (YHKIUIO pacIipe/ieIeHts), OTPEAEIATh BEPOATHOCTH CIyYalHbIX COOBITHIH,
CBSI3aHHBIX CO CIy4allHBIMU BEJTMYMHAMU, ONIPEAEIATH YNCIOBBIE XapaKTEPUCTUKHU (MaT.
OKHJaHHe, TUCIIEPCHUIO), BBIIIOJIHATH TPeoOpa3oBaHusl,
NEepeXOoaAUTh OT (PU3UUECKOM CUTYAIIMH K BEPOSATHOCTHON CXEMe.




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: aHaIU3UPOBATh CIIyd4alHbIE 1.. I3 nmaptuu B 25 uznenuii, cpeau KOTOpbIX 6
BEJIMYMHBI OpakOBaHHBIX, CIIy4allHBIM 00pa3oM BBIOpaHbI 3 U3/ETHs
JUTSL IPOBEPKH UX KauecTBa. [locTpouTs psijg
pacnpesiesieHus CIIy4aiiHOro yncia X OpakoBaHHBIX
U3JIENNH, coiepKaimuxcs B Beioopke. M300pa3uth Ha
rpadguke QyHKIMIO pacipeneacHusl.

2.Kaxnaprit mpubop comepxut 500 neraneit, kaxxaas u3
KOTOpPBIX UCITpaBHA ¢ BEPOSITHOCTHIO 0.999 HezaBucHMO
OT JIPYTHUX.

a) HaiiTu BepoATHOCTB HcIpaBHOCTH HEe MeHee 8 u3 10
pubOpOB.

0) CxopK0 IprOOPOB HAJIO IPHOOPECTH, UTOOBI C
BepOSATHOCTHIO * 0.97 X0Ts1 ObI OAMH OBUT UCTIPABEH.
3.Cny4aitHas BeJIMYMHA X paclpeiesieHa paBHOMEPHO B
untepBaine (-p/2, p/2). Haiitu 3akoH pacnpeaeacHus
ciydaiiHo# BenuuuHbl h = cosx. M300pa3uth rpadux
IUIOTHOCTH U (YHKIUH pactipenenenus). OnpeaenuTsb
Mh u Dh.

4. B nnocenke xuset 200 yenosek. UMeerca oquu
MarasuH. BeposiTHOCTh TOTO, YTO OT/IEIbHBIN JKUTEIIb
3aiiJIeT B TeUEHUE JIHA B MarasuH, paBHa p = (.3.
BeposTHOCTB TOr0, 4TO 3alIEIINI B Mara3uH KUTEIb
KYIIUT 3J1eKTpoJiamity, paBHa 0.05.

Haiitu BeposTHOCTB TOT0, UTO B TEUCHUE JHS:

a) B MarasuH 3aier 60 xurenei,

0) B Mara3uH 3aijer He meHee 30 xKuTeneu,

B) HE MEHEE TPEX YeJIOBEK KYIUT AJIEKTPOJIaMITy.

5.ITpu faHHOM TeXHOJIOrHYecKoM mporecce 1% Been
MPOAYKIUHA J1e(HEKTHBI.

a) OLeHUTh BEPOATHOCTH TOTO, uTo cpenu 200 uzaenuit
Oynet He 6osee NBYX AehEKTHBIX?

0) n300pa3uTh KAUeCTBEHHO TpaduK GyHKIINH
pacipeneneHns Ciy9aiiHONW BEJIMYUHBI - YUCiIa
nedexTHbIx cpeau 200 n3menmii.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHHE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIJIsI pEIICHUS 3a/1a4

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO

10




Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. MHoromepHble c1y4aiiHble BeJIUYMHBI U NpeJejbHbIe TeOpeMbl

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padbora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoBOAUTCS MO
BapuanTaM. Pabota conepxur 3 3amanus Ha 4SMHHYT

Kpatkoe cogep:xanue 3aganus:
L{enb KOHTPOJIBLHON PabOTHI IPOBEPUTH YMEHHE IPUMEHSTH MPEeNIbHbIE TEOPEMBI IS
pelIeHUs] BEPOSITHOCTHBIX 3a/1a4

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: TpPUMEHSTh TMpeAeiibHbIC 1.0npenenuTs BEPOSITHOCTh TOTO, YTO 3HAUEHUE CYMMBI
TEOPEMBI TS penieHus OyZeT HaXxOIUThCS B 33JJaHHOM JIMAIla30He
BEPOSATHOCTHBIX 3a7a4 2.0npenenuTh YUCIIO ClaraeéMblX B CyMME TaK, YTOOBI

BEPOSTHOCTH HAXOJAUTHCS B 3aIAaHHOM JIMaIla3oHe ObLia
Ha 3aJIaHHOM YPOBHE

3.0mpenenuTh CHMMETPUYHBIN TUaNa30H sl CYMMBI
TaK, 4TOObI BEPOATHOCTb HAXOJAUTHCS B 3TOM JUANIA30HE
ObL1a Ha 3aJJaHHOM YpOBHE

OnucaHue MKaJbI OLleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

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

KM-5. Ciy4aiinble BeJJMMHHBI M NIpeAebHbIE TEOPeMbl

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padora

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOIO MePONPUATHSA: 3aJJaHUE BBIOIHAETCS WHIUBUAYAIBHO
no BapuanTaM. CTy/IeHTY HE0OX0IUMO PEIIUTh 3a/1a4i TUIIOBOTO pacuéTa 1o reMe “MHOromepHbie
ciy4aliHble Belnn4nHbl. [IpenensHbie neopeMsr”
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Kpartkoe cogep:xkanue 3aiaHuA:
PacuetHoe 3agaHKe OpUEHTUPOBAHO HA MTPOBEPKY 3HAHUS XapaKTEPUCTUUECKUX (DYHKIUN 1
IpeJeNbHBIX TEOPEM U YMEHUS ONPEIEIsTh OCHOBHBIE XapaKTEPUCTUKU CITy4aitHON BETMYUHBI

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: XapaKTEePUCTUUECKUE 1.Kakoe cBOMCTBO CyMMBI ClTy4alHbIX BEJIMUKH
(GYHKIUY |1 TIPEIeTbHBIC TEOPEMBI paccmarpuBaetcs B paszene “LlenTpanbHas npenenbHast
Teopema”

2.Kak onpeemnstoTcst OCHOBHBIEC XapaKTEPUCTUKU
JIBYMEPHOM CIIy4allHOW BEJIMYMHBI

3.Kak onpenensiercst xapakTepucTuideckas (yHKIHS
CIy4ailHON BEJIMYMUHBI

4.KakoBbI CBOICTBA XapaKTEPUCTUUECKON (PYHKIIUU
5.3anucath HOpMYIIBI 1715 XapaKTEPUCTHIECCKOM
¢byHKIMU pacnpeaeneHuii HopmanbHoro, Ilyaccona,
OMHOMHUAIBHOTO

6.B yem cocTouT 3aK0H OOJBIINX YHCeN B (hopme
UYeOnbImieBa

7.Kakue 3HaeTe TeoOpeMbl, 00ECIICUHBAIOIINE
BBITTOJIHEHUE 3aKOHA OOJIBIINX Yucel B popme

YeOblmieBa

8.B yem cocToUT ycuiIeHHbIN 3aKOH OOJIbIINX YUCEI
YMeTb:  onpenensaTb  OCHOBHBIE 1.0npenenuTh OCHOBHBIE XapaKTEPUCTUKU IBYMEPHOMN
XapaKTEePUCTUKU cilydaitHOU CllyyailHOM BEJIMYMHBL: OJIHOMEPHbIE paclpeleeHus,
BEJIMYUHBI MaTeMaTHYECKHUE 0’KUJIaHUs, TUCIIEPCUN, KOBApHUALILIO,

KO2(pPUITUEHT KOPpEIALUH
2.BBIsSICHUTD, BEIOJIHACTCS JIX 3aKOH OOJIBIINX YHCE IS
3aJIaHHOM MOCIIEZI0BATEILHOCTH CIIy4aliHbIX BEJTHUYHKH.

3.0HpeHeHI/ITL BEPOATHOCTH TOI'O, YTO 3HAYCHUEC CYMMBI
CJ'Iy‘-IElfIHBIX BCJIIMYMH HAXOJUTCA B 3aJaHHOM JJHAIIa30HEC

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huoicnuii nopoe evinonuenus 3aoanus 6 npoyermax: 100
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBITIOJTHEHO BOBPEMS U B TIOJTHOM 00beMe

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanusa: O1eHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIISETCS,
€CJIM HE BBIIIOJIHEHBI YCIOBUS Ul OLICHKHU 5

7 cemecTp

KM-6. IIpenenbubie TeopeMbl. Bei0opkn

®opMbl peanu3anmu: 3alnTa 3a1aHUsA

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeneHusi KOHTPOJBLHOr0 Mepomnpusitusi: [IpencraBisieTcs OTYET , CTYIEHT
MOKa3bIBaeT Ha KOMIBIOTEPE YMEHHE BBIMOJIHUTH 3JIEMEHTapHbIE CTATUCTUYECKHUE OTlepallii, YCTHO
3a/1al0TCSI BOTIPOCHI TIO TEMe
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KpaTkoe conep:kanue 3a1aHus:
3amatoTcst BOMPOCH HA TOHMMAaHNE OCHOBHBIX MOJI0KEHUH TEeMBI U IIPOBEPSETCS YMEHNE
MMOJIb30BATHCH 3JICMCHTAPHBIMH CTAHAAPTHBIMH CTATUCTUUCCKUMU TIPpOLCAYypaMU

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMmeTs: MOJIb30BAThHCS 1.YcTaHOBUTD, BBIMOIHIETCA JIM 3aKOH OOJIBIINX YHCET
CTAaHJAPTHBIMU CTATUCTHUYECKUMU JUTSL 33JJaHHOM MOCIEA0BATEIbHOCTU CyYalHbIX BEJIMYUH
npoueaypamu 2.0O1eHUTh BEPOATHOCTD MOJIYYUTh B 3aJJAaHHOM

Jarna3oHe 3HAYEHUE CYMMBI C1y4YailHbIX BEJIMYUH
3.CrenepupoBath BEIOOPKY € 33JJaHHBIM 3aKOHOM
pacnpeneneHus

4.ITocTpouTh IO BBIOOPKE BapHAITMOHHBINA PSIT
5.IlocTpouts 1o BEIOOPKE (PYHKINIO SMITUPHUECKOTO
pacripeieneHus

6.IlocTpouTh rUCTOrPaMMy HacTOT

7.ITpoBectu rpynnupoBaHue HaOIOACHUI
8.0npenenuTh 3a1aHHBIE BEIOOPOYHBIC XaPaKTEPUCTUKH
9.ITocTpouTth quarpaMMmy paccessHus Ui JByMEpPHOi
BBIOOPKU

10.0Onpenenuts MaTpuily BHIOOPOYHBIX K03 uiimeHTon
KOppesiuu

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opoIio" BEICTaBISETCS €CIIN 3ajaHue
BBINOJIHEHO Ha 0a30BOM YpOBHE

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CITU 3a/1aHUE BHITIOJIHEHO HA IIOPOTOBOM YPOBHE

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN HE BBINIOJIHEHBI YCIIOBUS Ul OLICHKH 3

KM-7. Ounenku. /loBepuTe/ibHbIe HHTEPBAJIbl

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeaeHMs KOHTPOJBLHOrO Meponpustusi: IlpencraBisercs oTdeT, 3aIar0TCs
BOIIPOCHI 0 TeMaM "Teopust oneHnBanus", "J[oBepUTEIbHBIE HHTEPBAJIBI "

KpaTkoe cogep:xkanune 3a1aHus:

HpOBprIeTCSI 3HaHUEC METOJO0B PCIICHUA IMPUKIAJHBIX 3a1a4 U YMCHHUC BI)I6paTI)
BCPOATHOCTHYIO MOJICJIb B YCJIOBHUAX HCﬁCTBHH CHy‘I&fIHBIX (baKTOPOB
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOBI peuieHus
NPUKJIAIHBIX 3a/1a4

1.B ueM cocTOUT METOI MOMEHTOB U KaKOBBI CBOWCTBA
COOTBETCTBYIOIIUX OLIEHOK

2.B yem cOCTOHUT METO MAaKCUMAIILHOTO MTPABOMOI00MS
U KaKOBbI CBOMCTBA COOTBETCTBYIOILUX OLIEHOK

3.B uem cocToUT METO]T NOPSAKOBBIX CTATUCTUKU U
KAaKOBBI CBOMCTBA COOTBETCTBYIOLINX OLICHOK

4.B yem cocToUT OOIIMI CIIOCOO MOCTPOCHUS
JOBEPUTEIILHOTO UHTEpBaia

5.Kak mocTpouTs NOBEPUTENBHBINA UHTEPBAJ, UCIIOIb3YS
aCUMIITOTUYECKYIO HOPMAJILHOCTH OLICHUBAIOLICH
CTaTUCTUKH

YMeTh: BBIOpaTh BEPOSTHOCTHYIO
MOJENb B YCIOBUSX JCHCTBUS
CIIy4aifHbIX (paKTOPOB

1.3aBox BeimycTH maptuto u3 N=1000 npubdopos,
npeaHa3sHauYeHHBIX ISl paOoTHI O BOAOH (B
HECTaHJapTHBIX YCIOBUAX) B TeueHue T= 72 yacoB. Ha
ucnelTanus nocrasieHsl n=20 npubopos. Pe3ynbTaThl
HUCTIBITAaHUHN OKA3aJuCh paBHBIMU X1, X2, ..., Xn. OLIEHUTH
KOJIMYECTBO HEPAOOTOCIIOCOOHBIX TPUOOPOB B MApTUU U
UX CTOMMOCTbB; yKa3aTh JOBEPUTEIbHbIE HHTEPBAJIBI C
koapdunmentom nosepust 0.95. CTouMoCTh OJTHOTO
npubopa C. Bpems paGoTbl 10 0TKa3a NPUHATH TAKUM,
KaK 3TO TUIIUYHO JUISl CJIOKHBIX CUCTEM: [T0OKA3aTEIbHbIM
2.Ecnu xonm4ecTBO TpaBM Ha 3aBOJIE OKa3bIBACTCS
paBHbIM N =40 niu Oosiee, TO 3aBOJ [10/IBEPraeTcs
mrpady u nposepke. [TokBapranbHble aHHbIE 32 k=4
rojia o KOJIMYECTBY IIPOU3BOJICTBEHHBIX TPaBM Ha
OO0JIBIIIOM 3aBOJIE OKA3aJIUCh TaKUMU: X1, X2, ..., Xn,
n=4K, OueHuTh BEpOSTHOCTH ATOT'O COOBITHS B
CJIEYIOIEM IOy U yKa3aTh JOBEPUTEIIbHBIN HHTEPBAII
i Hee ¢ koddduumentom nosepus 0.95.. [IpussThH
IIOTOK TPaBM IPOCTEUILINM

3.ITpousBenena maptust u3nenuii oobemom N=2000
mtyk. [{ng konTpons caenano n=15 Bei0opok mo m=10
mTyK Kaxaas. Yucno nedexTHbix okazanoch x1, x2, ...,
xn. OLeHUTH YUCI0 Ae(PEKTHBIX B MAPTHU U UX
CTOMMOCTb; YKa3aTb JOBEPUTEIbHBIE HHTEPBAJIbI AJIs
3TUX BEJIUYUH ¢ K03 duirentom gosepus 0.95.
CroumocTh 0OTHOTO U3Aenus NIPUHATE paBHOU C.

4. JInst HOpMaJIbHBIX HAOJIOICHUI HAMMUCATh
JIOBEPUTENBHBIN UHTEPBAI ISl CTAaHJApPTHOTO
OTKJIOHEHHS

5.J1ns1 HOpManbHBIX HAOIIOIEHUH HaNKCcaTh
JIOBEPUTENbHBIN MHTEPBAI JUIsSl CPETHETO MIPH
HEU3BECTHOM UCIIEPCUN

6.Hanucats JOBEpUTEIbHBIA HHTEPBA 1JISI HEU3BECTHOU
BEPOSTHOCTH MPH OOJIBIIOM YKCiIe HAaOII0AeHU I

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MTOJIHOM 00'beMe WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opouio" BEICTaBISETCS €CIH 3ajaHue
BBIITOJIHEHO HA 0230BOM YPOBHE

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "y10BIeTBOPUTENLHO" BHICTABISAETCS,
€CITU 3a/IaHUE BBITIOJTHEHO HA IIOPOTOBOM YPOBHE

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM HE BBITIOJIHEHBI YCIOBHS JIJIs1 OLIEHKH 3

KM-8. Teopusi oueHuBaHusi

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoOBOAUTCS MO
BapuaHtaM. Pabora conepkut 2 3aganus Ha 90 MUHYT

KpaTlcoe CoA€cpKaHUuE 3alaHUA:
Pa6oTta OpPHUCHTHPOBAaHA HA IMTPOBEPKY YMCHHUA HAXOAUTH CTATUCTUYCCKHUEC OLICHKHU U

JOBCPUTCIIbHBIC HHTCPBAJIbI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: HaXOOUTh CTATUCTUYECKUE 1.IToTok oTka30B DBM MOXHO CUMTATh IPOCTEHIINM C
OIICHKH u JIOBEPUTEIIbHBIC HEU3BECTHHIM napamerpoM "mssmoaa". Mzmepeno n = 20
MHTEPBAJIbI BPEMEHHBIX MPOMEKYTKOB X1, X2, ... Xn MeX1y

COCE/IHUMH OTKa3aMH, IPUYEM BBIOOPOUHOE CPETHEE XS
= 11.5 yacos, ucnpasiieHHas BEIOOpOYHAs! TUCTIEpCUs S2
= 108. ITocTpouts oueHKy /1 napamerpa "asamoaa" u
yKa3aTb JOBEPUTEIbHBIN HHTEPBAJI C YPOBHEM JI0BEPHS
P1=0.95

2.Ha Bxon kanana cBsi3u n = 400 pa3 noaaBanuch
HMITYJIbChl HEU3BECTHOM aMIIIUTyn0i a. Ha Beixoze
KaHajia uMeeM aMIUIUTyAbl Ul UMITYJICOB ¢ HOpMaibHOU
nomexori e: Ui=a+ei,i=1,2, .., n=400,c¢i-
HopmasibHa N(0, s2) — He3aBUCUMBIE CITyJaiiHbIe
BEJIMYHHBI, S = 7 MB. IMIynbCBI IOJAIOTCS HA
KBaJIpaTUYHBIHN J1eTeKTOp (BO3BOJAATCS B KBaJpar) , U
3aTeM yCpeAHsIoTCs. B pe3ynbrare nosydyeHo 3HaueHHE
Z =75 MB2. [1oCTpONTh NOBEPUTEIBHBI UHTEPBAI IS
aMIUIATY/Ibl @ UMITyJIbca ¢ ypoBHEM nosepust Pl = 0.95.
3.HaGmronenus x1, X2, ... Xn SABISIOTCS BEIOOPKOH,
pacnpeneseHHoi 1o 3akoHy Penest ¢ Hen3BeCTHBIM
napamerpoM s"2. Tpebyercsi:

1. IlocTpouTh 1BE OLIEHKH JUIsl HEU3BECTHOIO ITapaMeTpa
yYKa3aHHBIM METOJ0M (MOMEHTOB, MAKCUMAJIbHOTO
MIPaBONI0100US MIIM TIOPAIKOBBIX CTATHCTHUK);

2. UccnenoBarh NOJyYEHHbBIE OIIEHKU Ha
HECMEUIEHHOCTb, COCTOSITEIbHOCTD U 3()()eKTUBHOCTH;
3. YCcTaHOBUTD, SIBASETCS JIU Kakasi — J100 U3 OILIEHOK
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JIOCTATOYHOM cTaTuCTUuKOM. Eciu sBisgercs, HauTh
YCIIOBHOE pacrpezesieHne HabIoJeHH PU YCIOBUU
W3BECTHOTO 3HAYEHHUS JOCTATOYHOMN CTATUCTUKU

4. TlocTpouTh 1OBEPUTEIbHBIC UHTEPBAJIBI, UCXO/S U3
OLICHOK, C 3aJaHHBIM YPOBHEM JI0BEpUS
4.Habnronenus x1, X2, ... Xn SBJISIFOTCS BBIOOPKOH,
pacrnpeieIeHHON Mo 3aKOHY DpJiaHra nopsjka 2 ¢
HEU3BECTHBIM MmapameTpoMm a. Tpebyercs:

1. ITocTponTh BE OLEHKH JIJIsl HEU3BECTHOI'O MapaMeTpa
yKa3aHHBIM METOJIOM (MOMEHTOB, MAKCUMAJIbLHOTO
MIPaBAOINO100USI UITH MOPSIIKOBBIX CTATUCTHK);

2. VccnenoBaTh MOyYeHHBIE OLEHKH Ha
HECMEIIEHHOCTb, COCTOATEIHHOCTh U 3PPEKTUBHOCTD;
3. YCTaHOBUTS, SBISETCS JIU Kakas — JIN0O U3 OIICHOK
JIOCTATOYHOM cTaTUCTUKOM. Eciu siBiisieTcs, HaiTH
YCIIOBHOE pachpe/ieiieHue HaOII0ACHUHN PU YCIIOBUH
M3BECTHOTO 3HAYEHHUS IOCTATOYHOM CTATUCTUKHU

4. TlocTpouTh 1OBEPUTEIHHBIE MHTEPBAJIBI, HCXOS U3
OIICHOK, C 3aJJaHHBIM YPOBHEM JI0BEPUS
5.Habmonenus x1, X2, ... Xn SBJISIOTCS BBIOOPKOH,
pacrpeiesIieHHOM 10 MOKa3aTeIbHOMY 3aKOHY €
napamMeTpoM b,cMeleHHOMY BIIPAaBO Ha BEJIMYUHY a , T.€
HEM3BECTHBIM MapaMeTpOM sIBIIsieTcs napa (a,b).
Tpebyercs:

1. ITocTpouTh BE OLIEHKH JJIsI HEU3BECTHOTO MTapaMeTpa
yKa3aHHBIM METO/I0M (MOMEHTOB, MAKCUMAaJILHOTO
MIPaBA0I01001sI NN MOPSIIKOBBIX CTaTUCTHK);

2. VccnenoBaTh MOIYyYEHHBIE OLIEHKH HA
HECMEIIEHHOCTb, COCTOSATEIBHOCT U 3(PPEKTUBHOCTS;
3. YCcTaHOBUTS, SBISETCS U Kakas — IN0O0 U3 OIIEHOK
JIOCTATOYHOM cTaTuCTuKOM. Eciu saBiseTcs, HauTH
YCIIOBHOE pacrpezenieHne HabIoJeHUH PU YCIOBUU
W3BECTHOTO 3HAYEHUS JIOCTATOYHON CTATHCTHKHU

4. ITocTpouTh 1OBEPUTEIbHBIE UHTEPBAJIBI, UCXOAS U3
OIICHOK, C 3aJJaHHBIM YPOBHEM JIOBEPHS
6.Habmonenus x1, X2, ... Xn SBISIOTCS BBIOOPKOIA,
pacrpeiesIieHHON IO HOPMaJIbHOMY 3aKOHY C
HEU3BECTHBIM NapaMeTpoM "nucnepcus” Tpedyercs:
1. ITocTpouTh BE OLIEHKH JJIsI HEU3BECTHOTO TTapaMeTpa
yKa3aHHBIM METO/I0M (MOMEHTOB, MAaKCUMAaJIbHOTO
MPaBA0INO0100MsI WU TMOPSIIKOBBIX CTATUCTHK);

2. VccnenoBaTh MOTYyYeHHBIE OLIEHKH Ha
HECMEIIEHHOCTb, COCTOSATEIBHOCT U 3(PPEKTUBHOCTS;
3. YCTaHOBUTS, SBISETCS U Kakas — MO0 U3 OIIEHOK
JIOCTAaTOYHOM cTaTUCTUKOHW. Ecny siBisgeTcs, HalTH
YCIIOBHOE pacrpesesieHne HabIoJeHUH PU YCIOBUU
M3BECTHOTO 3HAYEHUS IOCTATOYHON CTATUCTHKH

4. TlocTpouTh 1O0BEPUTEIbHBIE UHTEPBAJIBI, UCXOIS U3
OIICHOK, C 3aJJaHHBIM YPOBHEM JIOBEPHS

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCA €CIIN 3aJJaH1e
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISETCS €CIIH 3aJaHie
BEITIOJTHEHO HA 0a30BOM YPOBHE

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIeTBOPUTEIBHO" BBICTaBISAETCH,
€CJIM 3aJ]aHUE BBIMOJIHEHO Ha ITOPOTOBOM YPOBHE

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BRICTABIISCTCS
€CITM HE BBITIOJIHEHBI YCIIOBUS JIJIsl OIICHKH 3

KM-9. IIpoBepka runore3

®opmbl peaju3anum: 3anIUTa 3aJaHUS

Tun koHTpoALHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeneHusi KOHTPOJBLHOI0 Meponpusitus: [IpeacraBiseTcs OT4ET OTUYET, YCTHO
3ajar0Tcss Bompockl mo Teme "Kpurtepuii xu-kBampat', mpeajiaraeTcsl 3ajada Ha COCTaBJICHHE
MpOLIeIYpbl IPOBEPKHU TOW UM UHOM TUIIOTE3bI

KpaTlcoe CoA€cpiKaHMuE 3alaHUA:
OTBeTHUTH Ha: BOIIPOCHI 110 IOHUMAHHWIO OCHOBHBIX MOJ0XKEHUM TEMBI U IMOKa3aTh YMCHUC
HCIIOJIB30BAaTh BEPOATHOCTHBIC MCTOABI TP aHAJIN3C MAaTEMATUUCCKHUX MoAeaeH

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMers: HCIIOJIb30BATh 1.ITo 3agaHHON COBOKYITHOCTH HA0JII0/IEHUI POBEPUTH
BEPOSITHOCTHBIE ~ METOABl  IIpU Ty WIHA UHYIO TUIIOTE3Y:
AQHAJIN3€ MaTEMaTUYECKUX MOJEIEH -IIPOCTYIO WM CIIOKHYIO THIIOTE3Y O BEPOATHOCTAX,

* - MPOCTYO0 UM CNIOXKHYIO TMMOTE3Yy O pacnpeaeneHnn
(Hanpumep, rMNoOTE3Y O HOPMANLHOCTU UM NYaCCOHOBOCTH),

® - rMnoTesy 0 HE3aBUCUMOCTU MPU3HAKOB,

* -runoTesy 06 ogHOPOAHOCTU BbIGOPOK (T.€. 06
O/ZMHAKOBOCTM 3aKOHOB pacnpeaesieHus)

2.Ha sk3amMeHe CTyIeHT OTBEYaeT TOJIKO HA OJUH
BOIIPOC I10 OJTHOM M3 TPEX YacTer Kypca. AHaIN3
BOIIPOCOB, 3a/laHHBIX 60 cTyaeHTaM, IoKa3ai, 4To 23
CTYJIEHTA MOJIYYWJIM BOIIPOCHI U3 EPBOU, 15 — u3
BTOPOH U 22 — U3 TPEThEN YacTell Kypcea.

MOKHO JU CUUTATh, YTO CTYJICHT, HAYIIWA HAa YK3aMEH, C
PaBHOM BEpOSITHOCTHIO MOJIYYHUT BOMPOC MO JIt000M U3
Tpé€x vactel kypca? IIpunsaTs ypoBeHs 3Haunmocty 0.1
3.B Teuenne Mecsitia 3aBoj] mocTaBu npeanpusaTaio 200
KOPITYCOB, U3 KOTOPBIX 4 OoKa3anuch nedeKTHhIMH. B
CIeqyIImui Mecs1| ObuT0 ocTaBieHo 850 KopycoB, U3
KoTophIx 11 okazanuch nedekTHbIMU. MOXHO T
CUUTAaTh, YTO J0JIS 1e(DEKTHBIX KOPITYCOB M3MEHMJIIACh B
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3aBOJICKOM mpou3BojicTBe? [IpUHATH ypOBEHB
3Haunmoctu 0.01

4.X035IMH aMEepUKaHCKOTO Ka3UHO, B LIEeJIsIX 0OMaHa
CBOUX KJIMEHTOB, MOPYYUJ MPOrPAMMHUCTY CHENIAThH
reHepaTop CIydallHbIX YHCENl, KOTOPbI BBIJACT LIeJIble
gucia n ot 0 1o 2K, co cirabeIM 3a4aHHBIM JTHHEHHBIM
BO3pAcCTaHUEM BEPOATHOCTEH NP YBEIUUYECHUU
n,T.e.(Bo3pactaHue onpenensiercs napamerpom d):,
p(n,d)=g+d(n-K), n=0, 1, 2, ..., 2K. [lns ymnporueHus
BbIUMCIeHHM nojaraem K=2 (Bcero 5 3HaueHuit) u
d=0.02. [Iis mpoBepKH reHepaTopa X03s51H MPOBEI
n=500 ucneITaHu# c pe3yapTaTaMu - 3Hauenue n: 0, 1, 2,
3, 4, cooTBercTBytomue yactothl: 97, 107, 95, 93, 108
BBIrOHUT /11 XO35IMH ITporpaMMucTa ¢ padboTsl?
5.meroTcst 1Be BEIOOPKH 3HAYCHUH ( B YCIOBHBIX
eauHuIax) oobemoB 125 u 80 mokaszarens kauecTBa
OJIHOTHUITHOM MPOAYKILIUHU, U3TOTOBJICHHOM IBYMS
¢bupmamu:

nokazareib: < 20 ot 201025 01261030 013171035 >35
4acToTHI B 1-ii BeIOOpKE: 6 25 47 34 13 Bcero 125
4acToThl BO 2-i1 BeIOOpKe: 3 21 17 16 23 Bcero 80

C nomoipio KpuTepus Xxu-kBaapat [lupcoHa BbISICHUTS,
MOXHO Jii Ha ypoBHE 3HaunmocTtu 0,05 cuurarp, 4yTo
paccMaTpuBaeMbIii MOKa3aTeab Ka4ecTBa MPOIYKIIUU
IBYX (DUPM OIUCHIBACTCS OJTHUM U TEM e 3aKOHOM
pacnpeseneHusl.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5

Huocnuii nopoe evinonnenus 3adanus 6 npoyermax: 100
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opomio" BEICTaBIISETCs €CIH 3aJaHue
BBHITIOJTHEHO Ha 6a30BOM ypOBHE

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CIIY 3a/1aHUE BHIMIOJHEHO HA IOPOTOBOM YPOBHE

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa’. O1eHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM HE BBITIOJIHEHBI YCIOBHS JIs1 OLIEHKH 3

KM-10. Paznu4enue AByX runores. PerpeccHoHHbIN aHAIN3

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec kouTposabHoro meponpusitust B bPC: 15
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IIpouenypa mnpoBeneHHsI KOHTPOJbHOro Meponpusitus: [lpencraBisiercss oOT4YeT, YCTHO
3a1at0TCsl BOMPOCHI 10 TemaM ""PaznudeHue AByX mpocThix rumnore3”, "JIMHEeHHbI perpecCuOHHbIN
aHanu3", mpejiaraercs 3ajada Ha MOCTPOCHUE MPOIIEAYPhI IPOBEPKHU TEX WIIM UHBIX TUIIOTE3

Kpartkoe cogep:xanue 3ajaHus:
[TpoBepsieTcst 3HAHWE OCHOB PETPECCHOHHOIO aHAJIN3a U YMEHUE CTPOUTH MPOLEAYPHI

IMPOBEPKHU CTATUCTHYCCKUX T'MIIOTE3

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBBI PErPEeCCHOHHOTO

aHaJIi3a

1.Kak no Helimany-Ilupcony craBurcs 3ajaua Ha
ONTUMAJIBHOCTb MPOLEAYPHI PA3INYEHUS TPOCTHIX
TUIIOTE3 U ¥ KAKOBO PEIICHUE 3a/1a4ul

2.Kak craBuTCs 33aJa4a Ha ONTUMAJIBHOCTh
IIOCJIEI0BATEIBLHON MTPOLEAYPHI PA3IIUUYEHUS IPOCTHIX
TUIIOTE3 U KAaKOBO PELICHUE 3aa4H

3.B uem cocTout nocnenoBarenbHbd Kputepuii Banbaa
OTHOLLUEHUS BEPOSATHOCTEHN

4.Kax BbIUHCISIOTCS IOPOTH U CPEAHUE YHCIIa
HaOMroIeHUH 11 Kputepus Banbna

5.3anaua perpeccuoHHoro aHanu3za. Kakue B Mojenp
BBOJISITCS NpeAnonaoxenus? Kakoi perpeccuoHHbII
aHaJIN3 Ha3bIBACTCS JIMHEUHBIM?

6.Kax 3anuceiBaercs Moieb HAOIIOAEHUN U Kak
ctaBuTcs 3a1a4ya? Kakoit ¢popmynoil BeIpakatorcs
OIICHKH TS K03 pHImeHToB perpeccun?

7.CBoiicTBa OIIEHOK [Tt KOA((UIIMEHTOB perpeccu.
Uro yrBepkaeT reopema ["aycca-Mapkosa?

8.Kak cTpouTcs onieHKa i JUCrepcuu HaOJIt0ICHH ?
9.Kax noctpoeHsl 1oBepUTENbHbIE HHTEPBAIbI AJIs

KO3 PHUIHUEHTOB perpeccun?

10.Kaxk nipoBepsieTcst runore3a 00 OTCYTCTBUY BIIASTHUS
HEKOTOPOro (pakTopa Ha pe3yibTaT HaOIo1eH s ?
11.Kakas cranapTHas npoueaypa UCIoib30BaHa MU
aHaJIM3€ JaHHBIX B MPOAHAIIM3UPOBAHHBIX (B
nabopaTopHo paboTe) mpuMepax, U B Kakou popme
BBIJAIOTCA PE3YNIbTaThI?

12.Kakoii pe3yapTaT NOoIy4HIICcs IpU alIpoOKCUMallUn
3aJJaHHbBIX HAOJII0/IEHUII MHOTOYWIEHOM BTOPOTO MOpPsiIKa
OT JIByX NIEPEMEHHBIX ?

YMeTs:
MIPOBEPKHU
THIOTES

CTPOUTH  IPOLELYPHI
CTaTHUCTUYECKUX

1.5t KOHKPETHOTO THUIA HAOIIOIEHUH U allbTEPHATUB
MOCTPOUTH TpoIeaypy paznuyeHus (mo Heitmany-
[Mupcony unu Banbay) u onpenenuts ux
XapaKTEPUCTUKU

2. Jlano - x1, X2, ..., Xn - HE3aBUCUMBbIE CITy4alHbIE
BeIM4UHbI Bi(m,p) (OuHOMUaNbHbIN 3aK0H), M= 5.
I'mnoreza HO: p= p0 = 0,45,runoreza H1: p =pl = 0,55.
[Toctpouts npouenypy pa3inueHus TUIOTE3 C
BEPOSITHOCTSIMU OIIMOOK TiepBOro poaa o= P {mpuHsThH
H1 /HO} =<a0= 0,02, BToporo pozaa 3 = P{npunsts HO
/H1} =<p0= 0,05, BeIOpaB 00BbeM BBHIOOPKH 1.

3.I1o BeIOOpPKE X1, X2, ..., Xn , n=20, MOCTPOHUTH
MPOLEAYPY Pa3IuyeHUs 2-X IPOCTHIX TUIIOTE3
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(oTHOCHTEBHO MapaMeTpa 03Ta-pacipeieNIeHUs):
HO: p(x) = p0(x)=1, x[1[0,1], unaue 0,

H1: p(x) = p1l(x)=x(1-x), x[1[0,1], uaaue 0

[TpuHATH BEPOSATHOCTH OMIUOKHU TIEPBOTO oA 0=

P {mpunsates H1 /HO}=<a0= 0,02,

Omnpenenuts B = P {npunsts HO /H1}.

4.1To BeIOOpKE X1, X2, ..., XN TOCTPOUTH POLIEYPY
IIPOBEPKHU JBYX TUIIOTE3 OTHOCUTEIIBHO ITapaMeTpa a
pacnpenenenus [lyaccona,

runore3a HO :a=a0 = 4,

runore3a H1: a=al =5..

O6mwem Bo1OopkH n = 40. BepositTHOCTh omnoOKH 1-ro
pona o = 0,05.

OneHuTh BEPOSTHOCTH OIMUOKH BTOPOTO-TO POJIA.
OueHuTbh PYHKIHUIO MOITHOCTH KPUTEPUS U MIOCTPOUTD

ee rpaduk.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIH 3ajaHue
BBINOJIHEHO HA 0230BOM YPOBHE

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CITU 3a/1aHUE BHITIOJIHEHO HA IIOPOTOBOM YPOBHE

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM HE BBIIIOJIHEHBI 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 BoOmpochl Ouiieta, CTYACHT JOJDKEH OTBETUTh Ha JIOMOJHUTEIHHBIE
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 METO/I0B 0A30BBIX IUCLMILIMH B 00JIaCTH MaTeMaTHYECKUX HAYK

Bonpocsl, 3aganus
1.CnyqaiiHoe coObITHE, BEPOSATHOCTH COOBITHS, BEPOSITHOCTHOE MPOCTPaHCTBO. ClieaAcTBUS
AKCHOM BEPOSITHOCTH
2.YciioBHas BEpOSATHOCTh, (hOpMyJia YMHOXKEHUSI BEPOSITHOCTEN, HE3aBUCUMOCTh CITy4alHbIX
COOBITHI
3.. ®opmyIia nmoaHON BEpOSTHOCTH U Gopmyiia baiieca
4.0nHOMepHbIe cayyaiiHble BenuuuHbl. HezaBucumele ucnbitanust bepryin
5.Teopemsl Myaspa-Jlamiaca.
6.Teopema Ilyaccona.
7.0 1HOPOIHBIN TyaCCOHOBCKUM MOTOK CIIy4allHBIX TOYEK.
8.DyHKIIUY pacTpeieIeHust U UX CBOMCTBA. JIMCKpeTHBIE ¥ HENMPEPHIBHBIC CITyYaifHbIe
BEJIMYMHBI.
9.HekoTopble OCHOBHBIE HETIPEPHIBHBIE 3aKOHBI PACIPEIEICHHsI: pABHOMEPHBII, HOPMaJIbHBIMU,
[IOKa3aTeNIbHBIN. Pacripeiesienys 1 4ucI0BbIe XapaKTEPUCTUKH.
10.ITpeobpazoBanue ciydyailHbIX BeauuuH. [IpumMepsl: auHeiHOe mpeodpa3zoBaHue,
JorapupMHUECKH HOPMaIbHOE paclpeielieHne
11.YucmoBble XapaKTEpUCTUKH CIIy4alHBIX BETUYNH: MAaTEMAaTUYECKOE OKHUJIaHNE, TUCTIEPCHSL.
12 .ITpumepsl: pacnipeaenenue bepnymnu, [lyaccona, HopManbHOE, paBHOMEPHOE
13.UuTterpan Ctunbrheca. OO01iee onpeaeneHne MaTeMaTHIECKOTO OXKHTaHMSI.
14.Matemaruueckoe oxugaHue GyHKIHUN OT CIy4yaiiHOH BeTUYnHBl. MOMEHTHI CilydaifHOU
BEJIMYMHBI (MOMEHTHI pacpe/IeIeHUs).
15.MHoromepHbIe c1y4aiiHble BETUYHHBI, TUCKPETHBIC U HEMPEPbIBHBIC; (PYHKIUH
pacnpeneneHus U ux cBoicTsa. Ilpumepsr.
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16.He3aBucumocTh CilydaiiHbIX BEIMYHH. Y CIIOBHBIE paclpeieieHus. Y CJIOBHOE Mar.
OKHJaHUE U YCIIOBHAS TUCIIEPCHS.

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

18.CBoiicTBa MaTeMaTuyeckoro oxunanus. [Ipumeps.

19.CBoiictBa qucnepcuu. [Ipumepsl.

20.YucnoBble XapaKTEPUCTUKU MHOTOMEPHBIX CIIy4alHbIX BETUYUH: MaTEMaTHUECKOE
OKUJaHUE U TUCTIEPCUOHHAS MATPHII

21.Koa¢pdumment Koppemsiiuy U ero CBOWCTBa

22.CBoiicTBa MaTEMATUYECKOIO OKUAAHUS U JUCIIEPCUOHHON MaTpUILIbI
23.HepaBenctBo YebbimieBa. 3akoH 00bIIuX yrcel B popme UeOblmiena.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.KakuM CBOWCTBOM M3 NMEPEUMCICHHBIX HIDKE 001a1aeT (PyHKIUS pacrpeieneHus
F(x)=P{X<x} nmpou3BOibHON CITy4ailiHOW BEITUYUHBI X: OHA
. HeTIpephIBHA B JIFOOOW TOUKE
. a0COJIIOTHO HEeMpephIBHA B TIO00M 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. Komnerenmus/Uuauxarop: NJI-2omnk-1 Mcnonb3yer 6a30Bbie 3HAHUS U METOBI
MaTEeMaTHYCCKUX HAYK IS PEIICHUS MPHUKIIATHBIX 3a71a4

Bomnpocel, 3axaHus
1.Xapaktepuctuueckue GyHKIIUN U UX CBOMCTBA
2 IlpousBoasire GyHKIMH U UX CBOMCTBA. [IpuMepbl mpruMeHeHwUs.
3.Ilpumepsl IpUMEHEHHSI LICHTPAJIbHOM MpeAeNbHOM TEOPEMBI: OIIEHKA OITUOOK OKPYIIICHHUS,
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. [ -7, 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
BBIOMpAeTCst 3 4enoBeKa, OHU MOKUJIAI0T KOMHATY, U UX HOMEpa 3alKiChIBAIOT.
a) KakoBa BEpOATHOCTBH TOTO, YTO MUHUMAJILHBIN HOMEp paBeH 57
a) KakoBa BepOATHOCTb, YTO MaKCUMaJIbHBIM HOMEp paBeH 57
2.B mernike HaxoauTCs 3 MOHETHI, OJIHA U3 KOTOPBIX UMEET Ha JIBYX CTOPOHAX IO repoy,
JIpyTHE JIBE MOHETHI — HOpMaJIbHEIE. BIOpany 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 TIIOTHOCTHIO
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 HUXKE), ONrKaiiliee 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.BeposTHOCTB COOBITHS (B HEKOTOPOM (PU3NUECKOM SKCIIEPUMEHTE) IPU OHOM HCIIBITAHUH
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 BBOE oHOro cuMBosia paBHa 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

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinonnenus snanua: Ouenka «OTJIIMYHO» BoicTaBisieTCs CTYIEHTY,
MIPaBWJIbHO BBINOJHUBILEMY [TPAKTUYECKOE 3aJaHUE, KOTOPBIH IMOKa3all IpU OTBETE Ha BOIPOCHI
9K3aMEHaIlMOHHOT 0 Omiera (OuiieTa KOJIOKBUYMa), U Ha JONOJHUTENbHbBIE BOIPOCHI, YTO BIIAJAEET
MaTepHUajIoM W3YYEHHON AUCLUHUIUIMHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUA 1Ji1 00bSICHEHUS
pa3IMYHBIX SABJICHUN U pELICHUS 3a1ad.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILIOy BeicTaBnsieTcst CTYAEHTY,
MIPABUJILHO BBIMOJHUBILEMY MPAKTUUYECKOE 3a/JaHNe U B OCHOBHOM IPaBUJILHO OTBETUBIIIEMY Ha
BOIIPOCHI FK3aMEHAIIMOHHOTO Oumiiera (OuseTa KOUIOKBUYMa) U Ha IOMOJHUTENIbHBIE BOIIPOCHI, HO
JIOMTYCTUBIIEMY IIPH STOM HETIPUHLIUITHAIEHBIE OLIHOKH.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapakmepucmuru svinoanenusi 3nanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJEHTY, KOTOPBIM B OTBETaX Ha BOIPOCKHI SK3aMEHAIIMOHHOTO OWJIeTa JOMYCTHII
CYIIECTBEHHBIC U JIaXKe IPyObIe OMUOKH, HO 3aTeM HCIPABUJI HX CaM, a TAaK)Ke HE BBITIOTHIUIT
MPAKTUYECKOe 3aJ]aHke U3 dK3aMeHAI[MOHHOT0 Oniera (6uera KOJIIOKBUYMa), HO JINOO HAMETHUIT
MIPaBUJIBHBIN MyTh €r0 BBIMOTHEHUS, JIMOO0 10 YKa3aHUIO SK3aMEHATOpa PENII IPYTyIo 3aa4y U3
TOTO K€ pa3jiena IUCIUTUIHHEIL.

Oyenka: 2
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Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISICTCS CTY/ICHTY, KOTOPBIN: a) HE OTBETHJI HAa BOIIPOCHI DK3aMEHAITMOHHOTO OuyeTa (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 (Omiera KOJUIOKBUYMA) U IPYTOM 3a/1a4yl HAa TOT XKe pa3JieN TUCIUIUINHBI, BEITAHHON

B3aMEH Hee;

1I1. IIpaguna évicmaegnenus umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MDOW» Ha ocHOBaHUHU CEMECTPOBOM U 3a4ETHOM COCTABIISIONICH.

7 cemecTp
@opMa 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 pesynpTatam 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.Pacnpenenenue Ctoronenta. [locTpoeHue 10BEpUTEILHOTO HHTEPBAIA VISl CPETHETO
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
BBIYUCIICHUS] UHTETPAJIOB),

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, TpeOyeTcss MOCTPOUTh BEIYUCIUTEIbHYIO TPOLEAYPY,
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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Bepusiii otBet: 4.(X2 = 6.25, h=3.84) OTKI0HEHHE THIIOTE3bI TPOUCXOAUT PU
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, YTO 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 nmpuBeaeHbl; yka3aTh 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/Ungukarop: U/1-2onk-3 [Ipumensier cymecTByronme MaTeMaTHYeCKue METO b
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. HocraTounsle ctatucTuku. Onpenenenue. Teopema brnexyamna. Kputepuit pakropusamuu.
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 10 MULIIEHH. 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).
[TocTpouts noBepuT/ MHTEPBAI AJ1s G ¢ Ko duuuerntom nosepus. Po = 0,99/

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huorcnuii 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

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: Padbota BeimosHeHa B pamkax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTETIbHBIC

HEAOCTAaTKH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50

Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”

YpOBHA. OcHOBHas 4acTh 3aaHu BBIIIOJIHCHA BEPHO.

Oyenka: 2

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. PaboTa He BEIITOJIHEHA WJIN BEIIIOJIHEHA

NpEUMyIICCTBECHHO HCIIPABUIIBHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

OI_ICHKa OIPECACIIACTCA B COOTBCTCTBHUU C IlonoxxenueM o 6aHHLHO-peﬁTHHFOBOﬁ CHUCTEMC JIA

cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M AK3aMEHAIIMOHHOM COCTABJISIONINX
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