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BBenenue

1. Ha3nauenue: npoBeZieHHE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTallun
no aucuuiuinHe «Teopus BEpOsATHOCTEH U MaTeMaTHYecKasi CTaTUCTUKAY.

2. ®OC sBusiercss NPUIOKEHUEM K MporpamMMme AUCUHUIUIUHBI «Teopust BEpoOSTHOCTEH U
MaTeMaTU4YecKasi CTAaTUCTHKAY.

3. Pa3paborunk: Tapacenko Enena OneroBHa, JOUEHT Kadeapbl BEIYUCIUTEILHON MAaTeMaTUKU
U KUOEPHETUKH, KaHIU1aT (PU3MKO-MAaTEMAaTHUECKUX HAYyK, JOLEHT

4. ITpoBenena sxcnepruza GOC.
YUneHbl 3KCIEPTHOM TPYNIIBL:

IIpencenarens:
YieHb KOMHUCCHH:
[IpencraBuTens opraHu3aluu-padOTOAATENS

DKCHEepPTHOE 3aKII0UYEHHUE:
« _»

5. Cpok netictus @OC onpeaensercss CPOKOM peann3alii 00pa3oBaTeIbHON IPOrPaMMBL.



1. Onucanue KpUTEepHeB OLEHMBAHUSA KOMIETEHIMH HA Pa3JIMYHBIX ITANax
X (pOpMHUPOBAHUS, ONIMCAHUE IIKAJ OLlEHUBAHUS

Komnerenmus (un),
UHAUKATOP (bI)

YpoBHU C(HOPMUPOBAHHOCTH KOMITETEHITH (1)

MunnuMaTbHBIN
YPOBEHB HE
JIOCTUTHYT

(HeynosneTBoput
€JIbHO)
2 Gamra

MunuMaIbHBIN
YPOBEHb
(ynoBneTBopuUTEN
BHO)

3 damta

Cpennuit
YpOBEHB
(xoporo)
4 Gama

Bricokmit
YpOBEHB
(oTIIMYHO)
5 OamnoB

Komnemenyus: OIIK-1 criocobeH mpUMEHSITh €CTECTBEHHOHAYYHbIE U OOLICMHKEHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTUYECKOr0 aHajlu3a U MOJEIHUPOBAHUS, TEOPETUUECKOT0 M HKCIEPUMEHTAIBHOIO MCCIEeI0BaHUS B
poheCCHOHAILHOM ACATEILHOCTH

Pesynpratel 0o0ydenust mo | He ymeer YMmeeT npuMeHATs | XOpOIIO yMEeT OTnn4HO ymeer
IWCIMIUTIHE (MOIYIIIO): MIPUMEHSTH CKBO3HBIE NPUMEHSTH HIPUMEHSTh
Huouxamop: CKBO3HEIC TEXHOJIOTHHU B CKBO3HEIC CKBO3HBIE
N-1 onk.1 lpumensier TEXHOJIOTHHU B npodecCHOHAEHON | TEXHOJIOTHH B TEXHOJIOTHHU B
CKBO3HBIE TEXHOJIOTUHU B MpO(hEeCCHOHANBHO | NIESATENbHOCTH npodecCHOHAITEH po¢hecCHOHANTBHO
poheCCHOHATBHON W 1eATeIbHOCTH Ol 1esITeNIbHOCTU W eATeNbHOCTH
JCATEIbHOCTH
OIIK-1yy.1 2 [Ipumensier | He ymeer YMeer npuMeHATs | XOpoLIo OtauyHO
METOIBI MPUMEHSTH BEPOSTHOCTHBIE U pUMEHSET HpUMEHSET
MaTeEMaTHYECKOTO BEPOATHOCTHEBIC U CTaTUCTUYCCKHUEC BEPOATHOCTHBLIC 1 BEPOATHOCTHLIC U
—_— CTaTUCTUYECKUE METOJIBI B _ | cratnctieckue CTaTUCTUYECKHUE
MOJICTHPOBAHTS B METOJIHI B npo(heCCHOHANBEHON | METOBI B METO/IbI B }
N po(eCCHOHANIBHO | JIEATEILHOCTH mpo)eCCHOHANIBHO | TIPOQeCCHOHATBHOM
npodeccnoHanbHOM N o
i IeSTeTbHOCTH i esITeNbHOCTH JESITeIbHOCTH
JEeATEIbHOCTU
OHK-IHH_M Ucnonwzyer | He Brageer Bnaneer HaBbikamu | XOpouIo BiiaJieeT OTINYHO BIAZEET
METOBI TECOPETUICCKOI'O HaBbIKaMH HUCIIOJIb30BaHUA HaBbIKaMH HaBbIKaMH
¥ SKCIICPUMEHTAIBHOrO | MCTIOB30BaHHs TEOpUH ) UCIIOTBb30BAHUS UCIIOTb30BaHUS
HICCIIC/IOBAHNS B TEOPUH } BEOATHOCTEH 1 TEOpUH } TEOpUH }
HpO(l)eCCI/IOHaHLHOI‘/'I BEPOATHOCTCU I/IU MaTE€MaTHYCCKOHU BCPOATHOCTCHU I/Iu BCPOATHOCTCU I/Iv
MaTeMaTHYeCKOH CTaTUCTUKH B MaTeMaTH4ecKon MaTeMaTu4ecKon
NEeATEIIbHOCTH .
CTaTHCTHKH B npo(heCCHOHANBHOM | CTAaTUCTHKH B CTaTHCTUKH B
npoQecCUOHANBLHON | JIESITeNbHOCTH npodeccroHaIbHOMN | IpodeccHOHANEHON
JeSITEeNbHOCTH JESITebHOCTH JESITeIbHOCTH
OIIK- 1.1 4 Pemmaer He Bnaneer Bnaneer naBbikamy Xopomio BiagceT | OTiudHO BIIaJeeT
CTaHJAapTHBIC HaBBIKAMH PCIICHHA | perieHust HaBBIKAMH HaBBIKAMH
npogeCcCuoHAIbHBIC CTaHapTHBIX CTaHJAPTHBIX perieHus perieHus
3ajaun ¢ npuMeHeHneM | NPOPECCHOHAMBHBIX | 116 dyeccoHANBHBI| CTAHAGPTHBIX CTaHIaPTHBIX
€CTECTBEHHOHAYYHBIX U 3ajat ¢ X 3aJ1a4 ¢ npodeccuoHanbH | MPOoQeCcCHOHATbH
OOIICHHKEHEPHBIX HPUMEHEIHEM NIPUMEHEHUEM BIX 3a7a4 C BIX 3a7a4 C
. METO/IOB TEOPUHU
3HAHUW, METOJIOB BEpOATHOCTEI i METOJI0B TGOEI/II/I IIPUMEHEHUEM IIPUMEHEHUEM
MaTEMaTUIECKOrO MATEMATHYECKOI BEPOSITHOCTEN U METOHOB TEOPUU | METOJIOB TEOPUHU
aHaiusa u CTATHCTHKH MaTeMaTUYECKON | BEPOATHOCTEU U | BEPOSITHOCTEU U
MOJEIUPOBAHUS CTaTUCTUKHU MaTeMaTUYECKON | MaTeMaTUYECKON
CTaTUCTUKHU CTaTUCTUKU

OneHnBaHNe YPOBHSI CPOPMUPOBAHHOCTH KOMIIETEHIIUU TIO TUCIUTUIMHE OCYIIECTBIISICTCS Ha

ocHoBe «llojoXeHUsT O TMPOBENEHUMH TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOYHOU

aTTecTalluu 00yYaromuxcs Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BbICILIET0 00pa30BaHUsS - IpOrpaMMaM

OakanaBpuara,

nporpaMMaM CIeUHaIuTeTa,

mporpaMMaM MarucTparypbl - B

benepabHOM




rOCyJapCTBEHHOM aBTOHOMHOM 00pa30BaTEJIbHOM YUpEeXJIEeHUH BbIicuiero obOpazoBaHus «CeBepo-
KaBkasckuii penepanbHblii yHUBEPCUTET» B aKTYAIbHOW peaKIUH.



OIIEHOYHBIE CPEJCTBA JJISI MIPOBEPKH YPOBHS C®OPMUPOBAHHOCTH KOMIIETEHIIAM

Homep N
IIpaBuUIbHBINA OTBET Coaepixanue Bonpoca Komnerenuus
3ajaHus
®Dopma o0yuenusi ounasi Cemectp 4
1 ChopmynupyiTe  KJIaCCMYECKOE  OMpEJeNIeHHe  BEpPOSTHOCTH OITK-1
i CIIy4aifHOT'O COOBITHSI
YKkaxuTe cBOWCTBAa BEPOATHOCTH COOBITHS
1) BEpOsITHOCTh HEBO3MOXKHOTO COOBITHS PaBHA HYJIIO
1 2) BEpOSTHOCTh HEOOBIKHOBEHHOT'O COOBITUSI paBHA €IMHUIIE
2. 3 3) BEepOSITHOCTb JOCTOBEPHOT'O COOBITHSI pPaBHA €IMHUIIE OIIK-1
4 4) BEpOSTHOCTb CIy4YailHOrO COOBITHS €CTh MOJIOKHUTEIBLHOE YHCIIO,
3aKJIFOUEHHOE MEXAY HYJIEM U €IUHULEN
5) BEpOSITHOCTh YJIMBUTEIBHOTO COOBITHS paBHA CTa
3. VYKa)kuTe OCHOBHOM HENOCTATOK CTATUCTHUYECKOIO ONPEIEIICHUS OITK-1
BEPOSTHOCTH
YCcTaHOBHTE COOTBETCTBHE MEXKIY BHIAMHU COOBITHH IMpH Opocke
WUrpajbHON KOCTH
1) HocToBepHoe coObITHE
1-A 2) HeBo3mosxHOE COOBITHE
4 2-B 3) Cnyuaiinoe coObITHE OIIK-1
3-b
A) Brimasienue 4nciaa 04K0B, HE IPEBBIIIAIOIIETO 6
b) Brimanenue 3 oukoB
B) Beimajienue 10 oukoB
BepositTHocTs cymmBl  1ByX coObITHI  paBHa | ChopMyaupyiTe TeOpeMy CIOKEHHUS (Il CITydasi IBYX COOBITHIA)
5 CyMME BEpOSITHOCTEH KaXJoro U3 HHUX 0e3 OIK-1
BEPOSTHOCTH UX COBMECTHOTO MOSIBJICHUS
P(A+B)=P(A)+P(B)-P(AB)
BepositHocTs  mpom3BeneHuss aByX coObituil | Chopmynupyiite TeopeMy YMHOKEHUS (7151 cilydas IBYX COOBITHIA)
paBHa MPOM3BEICHUIO BEPOSTHOCTU OJIHOIO W3
6. HHUX Ha YCJIOBHYIO BEPOSITHOCTH APYroro Ipu OIIK-1
YCIIOBUH, YTO IIEPBOE ITPOU30LLIO0
P(AB)=P(A)*P(B\A)




YCTaHOBUTE COOTBETCTBHE MEXIy (OPMYIMPOBKAMH OCHOBHBIX
TEOpPEM TEOPHH BEPOATHOCTEH

1) BeposTHOoCTh  TpoW3BeNEeHUS  JABYX  COOBITMH  paBHa
INPOM3BEACHUIO BEPOSTHOCTH OJHOTO U3 HHUX Ha YCIOBHYIO
BEPOSITHOCTh JAPYroro TpPW YCIOBHH, YTO TIEPBOE COOBITHE

1-B MIPOU3O0IIIO0
7. 2-b 2) CymMma BepOsSTHOCTEH IPOTUBOIIOIOXKHBIX COOBITHH paBHa | OINK-1
3-A 3) BeposatHocTb cymmbl coObITHIT A 1 B paBHa
A - pAKB)=p(A) +p(B) - p(AB)
B () p@)p(A)=1
B) (_ P(ABY 9p(A)pB\A)
Brnummre npomnyieHHoe CII0BO.
g CoueTanms — 9TO HEYNOpSJAOYCHHBIE Ha0Opel U3 m OITK-1
AIIEMEHTOB MHO>KECTBA, COAEPIKAILETO /7 PA3IUUYHBIX 3JIEMEHTOB (TO
€CTh Ha0OPBI, OTIUYAIOIINECS TOIBKO COCTABOM JIEMEHTOB)
®opwmyia [Tyaccona mo3BoJiieT HauTH
1) BeposiTHOCTH, k ToOsiBIeHHN COOBITHUS A JUISI 3aBHCHMBIX (N
BEJIMKO) U JOCTOBEPHBIX (p=1) coObITHIT
3 - BeposTHOCTH k mosiBIeHH cOOBITHS A ISt | 2) BEpOATHOCTH Kk MOSBIIEHUH COOBITUS A JUIsI COBMECTHBIX (N MaJio)
9. MaccoBbIX (N BEIMKO) W peakux (p Maio) | ¥ HeBO3MOXHBIX (p=0) coObITHI OIIK-1
COOBITUI 3) BepoSTHOCTH k MOsIBJICHHI COOBITUSI A I MaCCOBBIX (N BEITHUKO)
U peakux (p mMano) coObITHI
4) BepOsATHOCTH K MOsBICHHI COOBITUS A NI HEMHOTOYUCIIEHHBIX
(n Mas0) 1 9acThIX (p BEIMKO) COOBITUH
dopmyia baiieca HCIIOB3yETCS st | J{nst wero ucnons3yetcst popmyna baiieca?
10. MEPEOLICHKA  BEPOSATHOCTEM  TUIOTE3  MpHU OIIK-1
W3BECTHOM PE3YJIbTATE ONBITA
1. ChopmynupyiiTe onpeseieHre 3aK0Ha pacipeesieHus CIydaiHON OIK-1
BEJIMYUHBI
12, P(0)=0.4*0.3=0.12 J/IBa OwmatioHUCTA JE7al0T MO OJHOMY BBICTPENy IO MHIICHHU. OITK-1

P(1)=0.6*0.3+0.4*0.7

BCDOSITHOCTI/I X InonagaHusg IIpH  OAHOM  BBICTPCIIC pPaBHBI




x;| 0 1 2
pi] 0,12 ] 046 | 0,42
P(2)=0.6*0.7=0.42

cootBerctBeHHO 0,6 u 0,7. CocTtaBuTh psl pacnpeiesieHus
CIy4yailHOM BelMMuMHBI X — 4YHCIa TMONaJaHuil ToCcie JBYX
BBICTPEJIOB

13.

Chopmynupyiite  ompenenenue  GyHKIMM — pacnpeieNeHHs
CIIy4aHON BETMYHHBI

OIIK-1

14.

Tf(x)dx:l

3anumuTe yYCJIOBUE€ HOPMHUPOBKM IUIOTHOCTU  PACHpPEICICHUS
HETPEPHIBHOU CITy4allHOW BEJTMYMHBI

OIIK-1

15.

MaremaTHuecKoe OKMAaHUE AUCKPETHOM CIIydYailHOW BEJTUYUHBI

OIIK-1

16.

M(X)=(-2)*0,2+2*0,8=1,2

CiyyaiiHas BeqnurHa X 3aJlaHa 3aKOHOM pacipeieiCHuUs:
X -2 2

p 0,2 0,8
Boruucanth MaTeMaTHYECKOE 0XKUJIaHNE CITYYaiHON BEIUYMHBI

OIIK-1

17.

Jlucnepcus TMCKPETHON CIy4alHON BEIMYHUHBI

OIIK-1

18.

D(X)=(-2-1,2)"2*0,2+(2-1,2)"2*0,8=2,56

CnyyaiiHas BennurHa X 33J1aHa 3aKOHOM pacipeaesiCHuUs:
X -2 2

p 0,2 0,8
BpIuncinTh AMCIIEPCHIO CTYYAMHON BETUYUHBI

OIIK-1

19.

W N =
|
w o>

CnyqaﬁHas[ BCJIIMYMHA X 3 3 X 3aJaHa 3aKOHOM

pachpeieneHus: b 04 | 0.6

YCTaHOBUTH COOTBETCTBHE MEX]y UHMCIOBBIMU XapaKTEPUCTUKAMU
CIIy4allHO! BEJIUYHMHBI

1) Marematuueckoe OxuIaHIE

2) ucnepcus (paccesHue)

3) CpenHekBaapaTUUHOE OTKIOHEHHE

A) 0,6

b) 8,64

B) 2,94

OIIK-1

20.

[Iepeuncinre CBOMCTBA MAaTEMAaTHYECKOTO OXHAAHUSA CIyYaWHBIX

OIIK-1




EENVS]

BEJINYHUH

1) MaTtemaTudeckoe OXKHJIaHHE TPOU3BEICHUS BYX HE3aBUCHUMBIX
CIIy4yalHBIX BEJIMYMH PABHO MPOU3BEIACHUIO MX MaTeMaTHYECKUX
OXXKUIAaHUN

2) MaremaTnueckoe OXXHJAHUE YaCTHOTO JBYX HE3aBUCHUMBIX
CIy4YyalHBIX BEJIMYMH pPAaBHO YacCTHOMY HMX MaTeMaTHYECKUX
OXKUJTAaHUH

3) Maremarudeckoe OXHIAHWUE IIOCTOSIHHOM paBHO CaMoOW
MMOCTOSTHHOM

4) TlocTOSAHHBIA MHOXHUTEIh MOXXHO BBIHOCHTH 3a 3HAaK
MaTEeMaTUYCCKOr0 OXKUIaHUS

5) IlocToSTHHBINM MHOXKHTENIb MOKHO BBIHOCHTH 3a 3HAK JUCIIEPCHH,
BO3BES €r0 B KBaApar

6) MaTtemaTH4ecKoe OKHJIaHHE CyMMBI JBYX CIIyYalHBIX BEIHMYUH
(3aBUCHMBIX WJIM HE3aBUCHUMBIX) PaBHO CYMME MaTe€MaTHYECKHUX
OXXKUJAHUN cllaraeMbIX

21.

AN B W=

Ilepeuncinre cBOKCTBA IUCIIEPCUN CIIyYalHBIX BEJIMYUH

1) ITocTosTHHBIN MHOXHUTENb MOYKHO BHIHOCUTH 32 3HAK JTUCIEPCUU,
BO3BE/ISl €r0 B KBaJpar

2) IlocTosTHHBIA MHOXHUTENb MOYKHO BBIHOCUTH 3a 3HAK JTUCIEPCUU,
COXpaHMB €T0

3) ducnepcust TOCTOSTHHOW BEJTMYMHBI paBHA HYIIO

4) Mucnepcusi pa3HOCTH JBYX HE3aBUCHMBIX CIIy4alHbBIX BEIMYMH
paBHA CyMME€ UX JAUCHEPCUI

5) Mucnepcust npou3BEIEHMsI JBYX HE3aBHCHUMBIX CIy4YailHBIX
BEJIMYUH paBHA NPOU3BEACHUIO UX AUCIIEPCUN

6) [ucnepcuss cyMMbl ABYX HE3aBUCHMBIX CIIy4alHBIX BEJIWYUH
paBHA CYMME UX JAMCHEPCUI

OIIK-1

22.

Ecim X, Xypos X e - MOMapPHO
HE3aBUCHUMBIC CHy‘IaﬁHBIe BCJIMYHHBI, HIPpHYEM
JUCIIEPCUM MX PABHOMEPHO OrpaHWYEHBI (HE
npesbimaroT nocrosanoro uucna C), To, Kak Obl

Cdopmymupyiite Teopemy UeObIméBa (3aKOH OOTBIIMX YUCEN)

OIIK-1




MaJ0 HH OBUI0O IOJIOKHUTEILHOE UYHCIO €,
BEPOSTHOCTh HEPABEHCTBA
X X+ X, M(X)+M(X,) +. +M(X,)
‘ n n
OyneT Kak yroaHo OJM3Ka K €IWHHIIE, ECIIH
YHCIIO CIYyYaWHBIX BEJIMYUH JIOCTATOYHO BEJIHUKO

<e

Ecou B KaXXI0M M3 /1 HE3aBHUCUMBIX HACIIBITAaHUH
BCPOATHOCTDH p MOSIBJICHUS  COOBITHUS A
IIOCTOsAAHHA, TO KaK YI'OJHO O0nu3Kka K CAMHHNIIC

BCPOATHOCTDH TOTO qTo OTKJIOHCHHC
OTHOCUTEIBHON YacTOTHI OT BCPOATHOCTH p 110

Chopmynupyiite TeopeMy bepHymnm (YacTHBIM ciydaid 3aKoHa
OOJBIINX YUCEI)

23. OIIK-1
aOCOMIOTHOM BeNUYMHE OyJeT CKOJb YIOJHO
MajblM, €CIU YHWCJIO HCHBITAHUN TOCTaTOYHO
. 0
Bemuko: lim PG—- p|<e-=l.
24. OnpenenuTe MOHITHE «MEIHaHa BEIOOPKI OIIK-1
75 Onummure CyTh METO/Ia MOMEHTOB IMOJIYYCHUS OIICHOK MMapaMeTpOB OITK-1
] reHepajIbHOIro pacnpeaesieHus
Onumure OCHOBHYIO UJeI0 MeToja MaKCHUMallbHOTO
26 MpaBaoNoN00Us TMOJIy4eHHs OIEHOK IapaMeTpOB TI'€HEPalbHOIO OITK-1
' pacnpeneneHus
BrmiiuTe nporyIeHHoe cI0OBO B HY>)KHOM TaJIexke.
Eciu  BbIMONHSETCS — COOTHOLICHHE P (Ql <Q<Q, ) =g, TO
27. JIOBEPUTENBHBIM MHTEPBAJI (Qsz) Ha3bIBACTCS ,  KOTOpBIH OIIK-1
HAKpbIBaCT HEU3BECTHYIO TeHEPaJbHYI XapakTepuctuky Q ¢
JIOBEPUTEIIBHON BEPOSITHOCTBIO .
28. ChopmynupyiiTe onpeieeHUe CTaTUCTHICCKOMN THITOTE3bI OIIK-1
29. OmuOKH IIepBOro ¥ BTOPOTo poJia OIIK-1
30. 1-b YCcTaHOBUTE  COOTBETCTBHE  MEXKIY  THIAMHM  CXOJHMMOCTEH OIIK-1




AW
|
= > W

CIy4YallHbIX BEIUYUH
1) Ecmu mnocnenoatensHocts X, X,,..., X, ,... cioydaifHbIX

BEJINYMH YIOBIIETBOPSET YCIOBUIO P (A) =1, To roBOpHT ...

2) Ecmm mocnenoBarensHocts X, X,,..., X, ,...  CIOydaiHBIX

BemuuH  Juin mo6oro € >0  ymoBmeTBOpSET  yCIOBHIO

limPﬂXn‘ < e} =1 ‘ , TO TOBOPAT ...

n®¥ Equation.3

3) Ecmu mnocnenosarensHocts X, X,,..., X ,... coydaifHbIX

. 2N

BeJTMYMH y10BIeTBOpsieT yenosuto liImM (X)) =0 . , TO
n®¥ Equation.3

TOBOPSIT ...

4) [TocnenoBarenbHOCTH GyHKIMIA pacrpeaeneHus

F (x ), F, (xl...,F; (x ), CXOAUTCA K MpPEAeNbHON  (YHKIMU
pacnipesenenns [ (x), ecim lgil F (x)=F(x),

JUISL TFOOBIX X , SIBJSIFOIIIAXCST TOYKAMU HENpephIBHOCTH F (x) To
TOBODAT ...

A) 0 CXOAMMOCTH 3TOH MOCIEAOBATEIBHOCTH K HYJIO B CpeIHEM
KBaJ[PaTUIHOM

b) o0 cxomMMOCTM OTOH IIOCIENOBAaTENbHOCTH K HYJIIO C
BEPOSTHOCTBIO 1, WJIM ITOYTH HABEPHOE

B) o cxomumoctH 3TOH MOCIENOBATENBHOCTH K HYJIIO IO
BEPOATHOCTH

') o cnaboii CXOAMMOCTBIO MOCIENIOBATEIBHOCTH  (DYyHKIHIA
pacnpesesieHus




