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1. HammeHOBaHHE JUCIHUIIINHLI

((TCOpI/IH BepO}ITHOCTeﬁ N MaTCMAaTHYCCKasa CTATHCTHUKA).

2. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTaTOB 0CBOEHHsI 00pa30BaTeIbHOI
nporpaMmal (KOMIeTEHIHI) ¢ YKa3aHUEM HHIMKATOPOB UX JOCTHKEHHUS,
COOTBETCTBEHHBIX C IJIAHUPYEMbIMH pe3yJibTaTaMU 00y4eHHUs MO U CIUIIMHE

B pe3yiibTaTe HN3yUCHUA JUCITUITITMHBI y CTYACHTOB JOJIZKHBI OBITH
C(bOpMI/IpOBaHBI CICAYIOIINC KOMIICTCHIINH:
Taomuna 1
Kon HaumenoBanue WHanuKaTophl JOCTHKEHUS PesynbraTsl 00y4yeHus
KOoMIIe- KOMIIETEHIIUH KOMIIETEHIIUU (yMeHus U 3HaHUSA),
TEHLIUU COOTHECEHHBIE C
KOMITETEHIIUSIMUA/ MHAUKATOPaAMH
JTOCTHKEHUS
KOMIIETEHIIMH
YK-4 | CnocoGHOCTb 1. Mcnionb3yeT OCHOBHBIE 1.3HaTh: COBpEeMEHHbIE
HCII0JIb30BATh METO/Ibl U CPEJCTBA UH(POPMALIMOHHBIE TEXHOJIOTHH
IIPUKIIAJHOE HOJIyYEeHHUs, IPE/ICTAaBIEHUs, | 0OpabOTKHU IaHHbIX;
IIPOrpaMMHOE XpaHeHHs U 00pabOTKH 1.YMeTh: npUHUMATD pEllIEHUE B
obecriedyeHue MNpU | JAHHBIX. BbIOOpE MH(OPMALIMOHHBIX
pelieHnn TEXHOJOTHI 117151 00paboTKU
npodeccuoHambHbIX | 2. JIeMOHCTpUPYET JTAHHBIX;
3aja4 BJIa/IeHNE IPO(ECCUOHATIbHBI

MU MTaKeTaMH MPHUKITHBIX
MPOrPaMM.

3. BriOupaet HeoOxomumoe
MPUKIIATHOE TPOTPAMMHOE
obecrieueHne B 3aBUCUMOCTH
OT pelIacMon 3a/1auu.

4. Vicnonp3yeT NpuKiaIHOe
porpaMMHoOe obecrieyeHre
JUISL peLIeHus

2.3HaTh: COBPEMEHHOE COCTOSIHUE
MIPOTrPaMMHOTO  00€CTIeUeHUs
npodeccuoHanpHOM 001acTH;
2.YMeTh: TPaMOTHO UCIOJIb30BATh
IpOrpaMMHBIE TMPOIYKTHl TPHU
pemeHnn mpohecCHOHATBHBIX 3a/1a4;

3.3HaTh: crneuuduky u
COOEHHOCTH MPUKJIIAIHBIX
MPOTPaMMHBIX TIPOTYKTOB,
UCTIOJIb3YEMBIX B
npodeccuoHaIbHON 00J1aCTH;
3.YMeTh: OLEHUTH U
ONITUMAIILHO BHIOUPATh W3
UMEIOIINXCST  TTPHKIIAHBIX
IPOTPaMMHBIX MPOTYKTOB
MporpaMMHOE oOecreueHue,
no3BoJsttomee 3G HEeKTuBHO  PeluTh
CTaBIICHHYIO 3371a4y;

4.3HaTh: COBpEMEHHOE




Kon HaumenoBanue WMHauKaTopsl JOCTUKECHUS PesynbraTsl 00y4deHus
KoMIIe- KOMIIETEHIIH KOMIIETEHIH (yMeHHUs U 3HaHUSA),
TEHIIUU COOTHECEHHBIE C
KOMIIETEHIIUSMU/UHANKATOPaMU
JTOCTHKEHUS
KOMIIETEHIINH
NPUKIIAJHOE TPOrPaMMHOE
obecrnieueHue.
4.YMeTb: NpPUMEHATh Ha
IPaKTUKE NPUKJIaJHOE IPOrPpaMMHOE
o0ecrieyeHre sl pereHus
KOHKPETHBIX NPHUKJIAHBIX 33]a4.
YK-10 | CnocobHocTtb 1. YeTko onuchIBaeT cOCTaB 1.3natsk: OCHOBHBIE IIPUHLIMIIBI
OCYILIECTBIIATD U CTPYKTYpY TpeOyeMbIX ONHCaHMsI COCTaBa M CTPYKTYpHI
TIOHCK, JAHHBIX ¥ HH()OpPMAIIH, JaHHBIX W WHpOpMAIMK, a TaKXKe
KPUTUYECKH IpaMOTHO peanu3yer MeTobl €€ 00paboTKu
aHAJM3UPOBATH, IpOIIECCH UX cOopa, 1.YMeTp: OpraHu3oBBIBaTH IPOIECC
000011aTh 1 00pabOTKH ¥ MHTEPNPETAIUU | TIOUCKA, XPaHCHUS W 00pabOTKH
CHCTEMaTH3HPOBATh UHpOpManuy, UCTIONB3Y S
uHpOpMalHIo, 2. OOOCHOBBIBAET CYIIHOCTh | TEXHHUUECKHUE CPEJICTBA
MCIIOJIB30BATh MIPOUCXOISIIETO, BBISBIISET

CHCTEMHBIH ITOIXO0/
JUTS pelieHust
IMOCTABJIEHHBIX
3aJa4

3aKOHOMEPHOCTH, TOHUMAET
MIPUPOJTY BapUaOCIbHOCTH

3. ®opmynupyeT MpUu3HaK
KJIACCU(DUKALIUH, BBIJICIISICT
COOTBETCTBYIOIIIHC EMY
TPyMIbI OTHOPOIHBIX
«OOBEKTOBY,
UACHTU(PHUIUPYET

00I1I1e CBOMCTBA JJIEMECHTOB
STHUX TPYMII, OIICHUBAET
MOJTHOTY PE3yJIbTaTOB
KJIacCU(pUKAIIUH, TTOKA3bIBAET
MIPHUKIIATHOC Ha3HAUCHUE
KJIACCU(UKAIMOHHBIX TPYIII.

4. I'paMOTHO, JTOTUYHO,
apTyMEHTHPOBAHO
dbopMupyeT COOCTBEHHBIE
CY>KJICHHSI ¥ OLICHKH.
OtnnuaeT GakTel OT MHEHUH,
WHTEpHpeTaui, OIIEHOK 1
T.J. B pPaCCyKIACHUIX IPYTUX
YYaCTHUKOB JESTETHHOCTH.

5. ApryMEeHTHpPOBaHHO U
JIOTUYHO NPEJCTABISAET CBOIO
TOYKY 3PEHUS TOCPEICTBOM U
Ha OCHOBE CUCTEMHOI'0

2.3HaTh: COBPEMCHHBIC TPUEMBI
000CHOBaHUSI CYIITHOCTH
POMCXOIAIIIETO, TEXHOJIOTHH
aHaansa, 00001EeHns u

CHUCTeMaTH3alK HH)OopMaLuu
2.YMeTh: TpPUMEHHUTH Ha TMPaKTHKE
COBPEMEHHBIE METOJIbI BBISIBICHUS
3aKOHOMEPHOCTH, HCITOJIb30BaTh
COBpEMEHHBIE TEXHOJIOTHH
aHaausa, 00001IEeHHs u
CUCTEeMaTH3aliy WH()OPMALIUH.

3.3Hath: >PPEeKTUBHBIE CHOCOOBI
uaeHTU(UKAIIUU OOIIUX CBOMCTB
3JIEMEHTOB, 00pa3yIOIUX IPYTIIIEI
3.Ymerb:  (opMymupoBaTh IMPH3HAK
KJaccu(UKalu, BbIIEIATh
COOTBETCTBYIOIIIUE €My TpPYIIIIBI
OJTHOPOJHBIX «OOBEKTOBY.

4.3natb:
JIOTHYHO,
dbopmupoBath
CYXJICHUS U OIICHKH.

4.YMeTb: YETKO OTIHYaTh (aKThl
OT MHEHUH, UHTEPNPETALNNA, OLIEHOK 1

T.1.

CIOCOO0BI IpPaMOTHO,
apryMEHTUPOBAHHO
COOCTBEHHBIE

5.3HaTh: MCTOAUYCCKUC TIPUCMBI,




PesynbraTsl 00y4deHus
(YMEHHS ¥ 3HAHUSA),
COOTHECEHHBIE C
KOMITETEHIIMSIMUA/UHIUKATOPAMH
JTOCTHKEHUS
KOMIICTCHITHH

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINHU

Kon HaunmenoBaunue
KOMIIE- KOMIIETEHIINHU
TEHLIAN

OIICaHMUS. PUMEHSIEMBIE npu CHCTEMHOM
aHajn3e MpoOJIeMbI WIIH 0OBEKTA.

5.YMeTs: apryMEHTUPOBAaHHO U
JIOTUYHO TIPEJICTABIISITh CBOIO TOYKY

3peHHSI

3. MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctunnnna «Teopust BeposiITHOCTEH M MaTeMaTU4YecKasl CTATUCTUKA» OTHOCUTCS K
UKy MaTeMaTUKH U MHGOPMATHKU 00s3aTEIbHON YacTU JNUCHMIUIMH [0 HAIMPaBICHUIO
noarotoBkn38.03.05 busnec-undopmaruka, obpazoBaTenbHas mnporpamma «lludposas
TpaHchopmarus 6usHecay, npopuwib «UT-MeHemxMeHT B 6u3Hecom». dopma oOyueHus
— ouHas. ['ox Habopa — 2021.

4, O0beMm agUCHUILVIMHBI (MOAYJsI) B 3a4YeTHbIX e€IUHMIAX MU B
aKaJeMHMYeCKHUX 4acax ¢ BblJeJIeHHEeM 00beMa ayAuMTOPHON (JIeKUUH, CEMUHAPBI) U
CaMOCTOSITeJIbHOM PadoThI 00yYAIOIUXCH

Tabnuma 2
Bup yyeOHo# padoThI 110 Bcero B 3/ea. u Cemectp 2 Cemectp 3
AMCIHMILJINHE yacax (B yacax) (B yacax)
006
TS TPYAOEMEOCTE 8 /288 180 108

AUCIHUNJIMHBI
K 0 —

OHmMaKmuasn padoma 100 50 50
Ayoumopnbwie 3anamus
Jlexyuu 32 16 16
Cemunapwi, npakmudecxue 68 34 34
3auamus
CamocmoamenvHnas paboma 188 130 58

KonTtponpHas
pabora, Kontponsnas | KontposbHas
Bup texymero KoHTpos
KOHTPOJIbHAs pabota pabota
pabora

B v

1A TIPOMERYTOTHOU DK3aMeH, 3a4eT 3auer DK3aMeH
aTTeCTaIuu




5. CopepxaHue JUCUMILUIMHBI, CTPYKTYPHMPOBAHHOe MO TeMaM (pas3aesiam)
AMCUMILIMHBI C YKa3aHUEM HX 00beMOB (B aKaJleMMYEeCKHX 4acax) M BUI0OB Y4eOHBbIX
3aHSATHH

5.1. Coaep:xxaHue IUCHUNINHBI
Paznen I. Teopus BeposATHOCTEM
Tema 1. BBegeHue B T€OpUIO BEPOSTHOCTEMN, CIIydalHbIE COOBITHSI.

OcHOBHbIE TOHATHA Teopun  BeposTtHocTed. Kitaccupukauus  coObITHI.
Omnepanmu Hag cooObiTusiMU.  Kimaccuyeckoe, CTaTUCTHUECKOE M TE€OMETPUYECKOE
OIpEACTICHUE BEPOSITHOCTH COOBITHIA. [TonsiTue 00 AKCHOMAaTUYECKOM
onpeneneHuu BepoATHOCTH.  CBolicTBa BeposiTHOCTEN coObiTui. HemocpencTBeHHbIN
ITOCYET BEPOSITHOCTEM.

Tema 2. OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEM.

Teopema crnoKeHUsI BEPOSITHOCTEN M €€ CIEACTBUSA. 3aBUCUMBIE U HE3aBUCHUMBIE
coOBbITHS. Y CIIOBHAs BEPOSITHOCTh. TeopeMa YMHOKEHHUS BEPOSITHOCTEH ISl  3aBUCHUMBIX
U He3aBUCUMBIX coObiTuil. Dopmyna mnonHoOM BepositTHocTu. Popmyiia baiieca.

Tema 3. [IoBTOpHBIC HE3aBUCUMBIE UCTIBITAHUSA.

[TocrmenoBaTeIbHOCT,  MOBTOPHBIX  HE3aBUCHUMBIX  HCHbITaHUH.  Dopmyna
bepnymm. Acumnrotuueckue dopmynbl. @opmyna Ilyaccona. JlokanbHas Teopema
Myaspa-Jlannaca. ®@ynkius [aycca f(x) u ee cBoiictBa. HMHTerpanbHas TeopeMa
MyaBpa-Jlannaca u ee cienctust. @ynknus Jlammaca @D(x) u ee cBOHCTBA.

Tema 4. JIuCKpeTHBIE CTydaliHbIE BEJTMUYMHBI U UX XapAKTEPUCTHKMU.

[loHATHE CiydaiiHOM BEJIMYMHBI U €€ onucaHue. JIMCKpeTHas ciiydailHas BEJIMYrHA
u ee 3akoH (psn)  pacopeneneHus.  ApudMeTHUYECKUE ~ ONepaluu  Haj
CIlyYallHBIMM  BEJIWYMHAMH. MaTeMaTHYeCKOE OXHWIAHWE JUCKPETHOM CIIy4YanHOU
BEJIMUMHBI M €ro CBOWCTBAa. Jlucmepcuss M cpelHee KBaJApPaTUUYECKOE OTKIOHECHUE
JHACKPETHOW CIIy4YalHOW BEJIMYMHBI, UX CBOWCTBA. DYHKUMS pacupeAeseHus CIIy4YalnHOU
BENMYMHBI, €€ cBoWcTBa u rpaduk. KoBapuamus u KodIQPUIMEHT  KOPPETSAIHUU.
OcHOBHBIE 3aKOHBI pacnpeneneHus JTACKPETHBIX CIIy4YaHBbIX BEJIUYUH:
OMHOMUANBHBIA 3aKOH pacrpeneneHus u 3akoH IlyaccoHa; WX MareMaTH4eCKHe
OXKMAAHUS W JHUCIEPCHM; NPAKTHUYECKOE 3HAUYECHUE. 3aKOH pacCIpeieieHuss IOJH
MOSIBJICHUS] COOBITUS A B N MOBTOPHBIX HE3aBUCUMBIX UCIIBITAHUSX, €€ MATEMAaTUYECKOE
oxuganne u gucnepcus. [lyacCOHOBOCTB CyMMBbI HE3aBUCUMBIX IyaCCOHOBCKHX
CIIy4YailHbIX BEJIMYHH.

Tema 5. HenpepbiBHbIE CitydaiiHble BeJIMUMHBI. HOpManbHbIN 3aKOH pacpenesieHus.



OnpenerneHne HENPEPHIBHOM CIy4allHOW BEJIWYUHBL. BeEposSTHOCTH OTIEIbHO
B3STOI0 3HAYEHMsI HEIPEPBIBHOM CIy4alHOM BEJWYMHBI. [IIOTHOCTH BEpPOSTHOCTH, €€
cBoiictBa u Tpaduk. Maremathdeckoe OXHUIAHUE U JHUCIEPCHs] HENPEPHIBHOM
ciyyaiiHOM ~ BenuuuHbl.  OCHOBHBIE  HENPEPBIBHBIE  3aKOHBI  PACIPEICIICHMUS:
PAaBHOMEpPHBIM,  IIOKA3aTENbHBIM,  HOPMAJBHBIA W JIOTHOPMA@JIBHBIA  3aKOHBI
pacnpenenenus, pacupeneneHue Komm. [IpakTnueckoe 3Ha4eHHE HOPMAJIBHOTO 3aKOHA
pacIpenesieHnsl; TEOPETUKO-BEPOSATHOCTHBIA CMBICI €ro napaMmeTrpoB. HopmaibHas
KpHUBasi U 3aBUCUMOCTb €€ MOJIOKEHUSI U (POPMBI OT IMapaMeTpoB. BeIpakeHue MmiI0THOCTH
HOpPMAaJIBHOTO 3aKOHa pacnpeaeneHus yepes ¢pynkuuio ['aycca. OyHKuus pacnpeneineHus
HOpPMaJIbHO paclpeAesieHHOW CIy4yailHOW BENWYHHBI U €€ BhIpaXeHHe uepe3 (HYyHKIUIO
Jlarmmaca. HopManbHOCTE CyMMBI HE3aBUCUMBIX HOPMAJIBHBIX CIIyYalHBIX BEIUYHH.

Tema 6. 3akon 6onbmux yucen u L{IIT.

Jlemma YeOwrmea. HepaBenctBo YeObimeBa. CymHOCTh 3aKoHa OOJBIIMX
yucen. Teopema YeObleBa u €€ CIEACTBUA: a) ISl CTy4YalHbBIX BEJIMUMH C OJMHAKOBBIMU
MaTeMaTUYECKUMU OXUJAHUSIMU; O) IS JOJIU COOBITHS B N MOBTOPHBIX HE3aBUCUMBIX
ucnbiTaHusix (teopema bepuymim). I[loHsTue o LEHTpaJIbHOU MpEAEILHON Teopeme
(Teopema JlsmyHoBa).

Tema 7. JIBymepHBbI€ (n-MEpHBIE) CTy4aliHbIC BEIMUUHBI.

[lonsitue  aBymMepHOW  (n-MEpHOM)  CiIy4yallHOM  BEJIMYUHBI. Y CJIIOBHBIE
pacnpenenenusa. KoBapuarnus u kodduiment xoppensiuu. CoiicTBa ko3 duinenTa
KOpPEIALUU. JIBymepHoe HOpPMaJIbHOE pacrpenesncHue. VYcimoBHOE
MaTEMATHYECKOE OKUAAHNE U YCIIOBHAS TUCTIEPCHSL.

Tewma 8. Ilenmu Mapxkosa.

Omnpenenenue u crnocoObl 3aaaHus uened MapkoBa. BepostHocTu u MaTpuia
epexonoB. MHoromaroBsle BEpPOSITHOCTM IIEPEXOJAOB U TEOpEMa O MATpHIE
MHOTOIIAroBbIX  mepexonoB. [lpenensHbie BepositHocTn™®. Teopema MapkoBa o
peeIbHBIX BEPOSITHOCTIX ™.

Pasznen II. MaremaTnueckasd CTaTUCTUKA
Tema 9. OCHOBBI MATEMATUYECKOM CTATUCTHUKH.

ConomHble ¥ BBIOOpOYHBIE HaOmioAeHUs. ['eHepanbHas U BBIOOPOYHAS
coBokynHocTH. (OCHOBHBIE 3amayMl  Teopuu BBIOOpPKU. [loHsSITHE O TOYEUHOM
OIICHKE TapaMeTpoOB TEHEPAJIbHOW COBOKYMHOCTH TIO0 BbIOOpKe. CBOWCTBA OIICHOK
(HECMEIIEHHOCTh,  COCTOSITEILHOCTh,  A((PEKTUBHOCTS). OyHKIMOHAIbHAS U
CTaTUCTUYECKAasi 3aBUCUMOCTH. [loHATHE KOPPENSAUMOHHOM 3aBUCHUMOCTU. Buasl
KOPPEJISIMOHHON CBsi3W (MapHass W MHOXKECTBEHHAs, JMHEWHAss W HEJIWHEWHas).



Craructryeckasl TunoTe3a M cTaTUCTHUecKuid kputepuil. Omubku 1-ro u 2-ro poja.
YpoBeHb 3HAYUMOCTH ¥ MOLIHOCTH KpuTepus. [IoHATHE O KpUTEPUSAX COracusl.

5.2. YuyeOHO-TeMaTHYECKHI IIJIaH

Ta0muna 3
TpynoémkocTh B yacax |
Ne KonrakTHas padora
n/ HanmeHoBaHue TeMbl -AyauTopHasi padora
Camocr.
1 AUCIHHUIINHBI Bcero [IpakTrueckue
pab6ora
06111351 .HCKI_[I/II/I 3aHATHUA
Teopusi BeposiTHOCTEI
1 | BBexenue B TeopuIo
BEPOSITHOCTEH, CITyJaiiHbIe 17 3 1 2 14
cOOBITHS
2 | OCHOBHBIE TEOPEMBI TEOPUHU
BEPOSITHOCTEHN 24 6 2 4 18
3 | [loBTOpHBIE HE3aBUCUMBIE
UCIIBITAaHUS 24 6 2 4 18
4 | JIucKpeTHbIe ciayJyaiiHble
BEJIMUMHBI U UX XapaKTEPUCTUKU 27 9 3 6 18
5 | HenpepsiBHbIE ci1yuaiiHbIe
BeMuMHbl. HopMasbHbIN 3aKOH 27 9 3 6 18
pacrnpeneneHus
6 | 3akon O6onpmux uncen u LIIT 31 9 3 6 29
7 | ABymepHbIe (N-MepHbIE)
CIIy4aifHbIE BETMYMHBI 30 8 2 6 22
| MaTteMaTHYeCKasi CTATHCTHKA |
8 | Beibopounsrit Mmeto. O0mIme
BOIPOCHI 26 12 4 8 14
9 | Onenka jionu MpU3HaKa U
TEeHEPAIBHOU CPEeIHEN 26 12 4 8 14
10 | DneMeHTHI TeOpHUU KOPPEISIIH 26 12 4 8 14
11 | DnemeHTHI CTaTUCTUYECKOMN
MIPOBEPKHU THITOTE3 30 14 4 10 16
Hroro | 288 100 32 68 188




5.3. ConepskaHue cCeMMHAPOB, NPAKTHYECKUX 3AHATHH

IlepeyeHb BONIPOCOB 1JIs1 00CY KIEHUS

HaumenoBanue
HA CEeMHUHAPCKHUX, MNPAKTHYECKHX .
TeM (pa3nesoB) ®opMbI IPOBE/IeHNUS 3AHATHIA
3aHATHSAX, peKoMeH1yeMble
AUCIHUTLTUHBI
HCTOYHHMKH U3 pa3aesios 8,9
OcCHOBHBIE TTIOHSTHS TECOPHH [TpakTyeckoe 3aanue —
BeposaTHocTel. Knaccudukanus MHIUBUAYAIbHOE PEUICHHE 3a/1a4  C
coObITHI. Oneparu HaJx COOBITUSIMH. UCTIOJIB30BaHUEM: (POPMYIL,
BBe/ieHrie B Krnaccuueckoe, cratuctuueckoe u rpauyecKoro MeToa, u TabJIUYHOTO
TEOpHIO TEOMETPHYECKOE ONPEIEIeHNE nporeccopa MS Excel «ITouck
BepOSITHOCTEH, BEpOSATHOCTH coObITUH. [ToHsITHE 00 pELICHUS.

cilydaiiHble COOBITHS

AKCHOMAaTUYECKOM OIPEIETICHUU
BeposTHOcTH. (CBolicTBa
BEPOSITHOCTEH COOBITHIL. DIIEMEHTBI
KoMOuHaTopuku. HemocpencTBeHHbIN
IIOZICYET BEPOSTHOCTEM.
Pexomenyembie ucrounuku (8.1, 8.2).

WHTEepakTUB — IrpynioBoe 00CyxaeHne
aJITOPUTMA peIleHUs 3a/1a4l C
OMOUIbI0 (POpMYJI, TpaUIECKUM
METOA0M

OcHOBHBIE TEOPEMBI
TEOpUn

Teopema cnoxeHus BEpOATHOCTEH U ee
CJIeICTBUS. 3aBUCHMBbIE U HE3aBUCHMBbIE
cOOBITHS. Y CIIOBHAsl BEPOATHOCTD.
Teopema yMHOXkEHHS BEPOSTHOCTEH
JUISL 3aBUCUMBIX U HE3aBHCUMBIX

IIpakTrueckoe 3a1anue —
WHIVBUAYaAJILHOE PELICHHE 3a/1a4 C
HCIIOJIb30BAHUEM TEOPEMBI CII0KECHUS
BEPOATHOCTEH, TEOPEMBI YMHOKECHUS
BEPOSITHOCTEH, (POPMYJIBI TIOTHOM

BEPOSTHOCTEH coObITuii. @opMyIa MOTHON BepoATHOCTH, (hopmyssl baiieca.
BepositHocTH. Dopmyna baiieca. TabmuuHoro nporeccopa MS Excel.
Pexomennyemsie ucrounuku (8.1, 8.2). | MHTEepakTHB — IpyMIioBoe 00CykKICHUE
HKOHOMMYECKOTO CMbICIIA PE3YJIbTaTOB
peleHns  3a1a4y
[TocnenoBareabHOCTh MOBTOPHBIX [IpakTiueckoe 3ajaHue —
HEe3aBUCHUMBIX ucnblTannil. opmyna WHIVBUAYAJIBHOE PELICHHE 3a/1ad C
bepuymm. AcuMmnroTuyeckue nomotbio hopmyn bepuyiy,
¢dopmynsl. Dopmyina [lyaccona. ITyaccona, Myaspa-Jlamiaca.
IToBTOpHBIE JlokanpHas Teopema MyaBpa-Jlamaca. | UHTepakTUB — rpyImnoBoe o0CyXIeHHE
HE3aBUCUMBIE ®ynkuus Faycea f(X) u ee coiicTBa. UHTErPAIbHON TEOPEMBI
WCTIBITAHUS HuTterpanbHas Teopema Myagpa-Jlamaca u ee cieacTBusl.
Myaspa-Jlamnaca u ee cieacTBus.
Oyukius Jlammaca @(x) u ee
CBOMCTBA.
Pexomennyemsie uctounuku (8.1, 8.2).
Apudmernueckre oneparuy Haj ITpakTnueckoe 3agaHue —
CIIy4alHBIMH BEJIMYMHAMHU. MHAUBUAYAIbHOE PEUICHHE UTPOBBIX
JIHCKpeTHBIC MaTeMaTHriecxoe OKHIaHHe 3a]1a4 Ha HaXO0XJIEHNE
cTyuaiimble AUCKPETHOI CITy4aifHON BENIHHBI MaTeMaTHYeCKOT0 OXKUAAHMUS,
SO H X ero coiictsa. Jlucnepcus u cpenHee JUCIIEPCUU U CPEIHETO
KBa/IpaTH4ECKOE OTKJIOHEHHE KBaJIpaTH4ECKOI0 OTKJIIOHEHHS
XapaKTepUCTUKU

JMCKPETHOM CITy4aiiHON BEIUYUHBI, UX
cBoricTBa. OyHKIHS paclpeaesIeHHs
CIIy4aiiHOM BEJIMYMUHBI, €€ CBOWCTBA U

JUCKPETHOM CIIy4alHOM BEJIMYHHBI.
HHTepakTUB — rpynioBoe 00CcyxaeHne
HYKOHOMHUYECKOI'O COEpKaAHUS




10

rpaduk. OCHOBHBIC 3aKOHBI
pacnpeeseHus.
Pexomenyemsbie ucrounuku (8.1, 8.2).

[OKa3aTeyiel HaXO0KICHUE
MaTeMaTUYeCKOro OXKUIAHUS,
JIUCTIIEPCUU U CPETHETO
KBaJpPaTUYECKOr0 OTKJIOHEHUS
JIUCKPETHOM CIy4allHOM BEJIUYUHBL.

HenpepriBHbie
CIIy4JaiiHble
BEJINYUHBI.

HopMmainbsblii 3aK0H

pacrpezeneHusl.

MareMatnueckoe 0KHUIaHuE U
JCIIEPCHUS HENIPEPBIBHOM CIIy4alHOMU
BeJMYUHbl. OCHOBHBIE HEIIPEPHIBHBIE
3aKOHBI paclpe/iesieHUs: PABHOMEPHHBI,
MOKa3aTeIbHbIM U HOPMAJIbHBIN
3aKOHBI pacnpenaenenus. [Ipaktuueckoe
3Ha4YE€HHE HOPMAJIBHOT'O 3aKOHA
pacrpeieneHus;
TEOPETUKO-BEPOATHOCTHBIN CMBICI €r0
rapamMeTpoB.

Pexomenyemsbie uctounuku (8.1, 8.2).

[IpakTuueckoe 3ananue —
VMHJIUBUYaIIbHOE PELICHUE U 3a/1a4 Ha
HAaxO0JI€HUE MaTeMaTUYECKOTro
0KUJAHUSl, TUCTIEPCUU U CPEHETO
KBaJpaTUYECKOT0 OTKJIOHEHUS
HEMPEPBIBHOW CIIy4YallHON BEJIMYHMHBI.
HHTepakTHB — TpyNIoBoe 00CyxaeHne
SKOHOMHUYECKOT'O COJICPIKAHUS
MOKa3aTese HaX0XKIeHHe
MaTeMaTUYECKOTO OKUJAHUS,
JIUCTIEPCUU U CPETHETO
KBaJIpaTUYECKOT0 OTKJIIOHCHUS
HENPEPbIBHOW CIyYaiHOW BEJTMYUHBI.

3aK0H OOIBIINX

Jlemma YeOsbiieBa. HepaBenctso

IIpakTrueckoe 3a1anue —

yucen u LIIT. YeoOpimera. CynHOCTb 3aKOHA WHIVBUAYAJILHOE PELICHHE 3a/1ad C
Oopmmx uncen. Teopema UeObIlieBa U | UCIOJIB30BAHUEM 3aKOHA OOJIBIINX
€€ CIIE/ICTBHS. qucel.
Pexomennyemsie uctounuku (8.1, 8.2). | HTepakTHB — IrpyIIoBoe 00CYKICHUE
HKOHOMMYECKOTO COAECPKAHUA
Teopembl YeOrbIiena.
JIBymepHBIE KoBapuanus u koappuureHt ITpakTnueckoe 3agaHue —
(n-mepHbIC) koppemsun. CBoiicTBa KoapduLMeHTa | UHIMBUIYaJbHOE pellIeHue 3aa4y Ha
Clly4aiiHbIe Koppemsauu. [[ByMepHOEe HOpMaJIbHOE | HAXOKIEHHUE 3aKOHA paclpeelIeHUs
BEJIMYMHBI. pacnpeneseHue. JIBYMEPHBIX CIIy4ailHbIX BEJTUUHH.
Pexomennyemsie ncrounuku (8.1, 8.2). | MHTEepakTHB — IpyMIioBoe 00CykKICHUE
CBOMCTB K03 PUIIMIEHTa KOPPESILIHH.
Br16opounbiii JIMCKpETHBIN U UHTEPBAJIbHBIN IIpakTHueckoe 3a1anue —
meroa. Obuue BapHAaLlMOHHBIE PAABI. DMIUPUUECKUE WHIVBUAYAIbHOE PELICHUE Ha
BOIIPOCHI (yHKIMY pacnpeleleHNsl U IUIOTHOCTU | HaXOXJAEHHUE CpelHEen

pacnpenenenus. Ilonuron yacror n
rucrorpamma. CtaTucTuyecKue
XapaKTEPUCTUKUA BApUALIMOHHBIX PSIOB.
Cpennsist apupmMeTnueckasi, Moja,
MeJMaHa W JUCTepcus
BapHAaIIOHHOTO pAJa.

Pexomenyembie ucrounuku (8.1, 8.2).

apudmeTnyecKoil, MOIbI, METUAHBl U
JIMCTIEPCUHN BapUAIIMOHHOTO Psijia.
WHuTepakTHB — rpynmnoBoe
00CyX)IeHNE IKOHOMHUYECKOTO CPETHEH
apu(MeTuyecKoil, MOIbI, METUAHBl U
JIMCTIEPCUHN BapUAIIMOHHOTO Psijia.

Ornenka 10m
MpU3HAKa U
reHepaJbHOU
cpenHen

Bri6opounas 105151 1 BBIOOpOYHast
CpEIHsS KaK OLIEHKU I'eHEpPAJIbHBIX
JIOJIU ¥ CPETHEN; UX HECMEUIEHHOCTh U
COCTOSITENIBHOCTh. CMEIIEHHOCTh
BBIOOPOYHOMN JUCTIEPCUU KaK OIIEHKU
reHEepaIbHON AUCIIEPCUM.
HNuTepBanbHbIe OLEHKU TApaMETPOB.
Cpennsisi KBaipaTHUyeCKasi OIMOKa

IIpakTHueckoe 3ananue —
WHJMBUlyaJIbHOE PELICHUE Ha
HAaxO0K/JICHNE F€HEPATIBHBIX JIOJIH U
CpEIHEN.

NHTepakTuB — rpymnmoBoe
00CyX/1eHuEe SKOHOMUYECKOTO CMbICTIa
CpeIHEeH KBaIpaTHIECKON OINOK
COOCTBEHHO-CITy4aiiHOW BBIOOPKHU IpU
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COOCTBEHHO-CITy4aifHON BBIOOPKH MPH
OIICHKE TeHEPAIbHOM JOJIU U CPEIHEI
P TOBTOPHOM U OE€CTIOBTOPHOM
otOope uneHoB. PopMyIibl pacuera
JIOBEPUTENIbHON BeposiTHOCTU. OOBeM
BBIOOPKH.

Pexomenyembie ucrounuku (8.1, 8.2).

OLICHKE I€HEPAJIbHOU JIOJIA U CPEAHEN
IIPYU HOBTOPHOM U O€CIIOBTOPHOM
0TOOpE YJICHOB.

OIeMEHTEI TCOPUU

CDYHKI_[I/IOHaJ'IBHaH N CTaTUCTUYCCKaA

HpaKTI/I‘leCKOC 3aaHuec —

KOppEeJsILIU 3aBucumocT. KoppensuuonHas WH/IMBUyalIbHOE ONpeieieHne GopMbl
Tabauua. I'pynmnoBele cpeqHue. U OLICHKA TECHOTHI CBsA3U. JInHelHas
[ToHsATHE KOPPEIALIMOHHON Koppesanus. MIHTepakTus —
3aBucuMOcTU. OCHOBHBIE 3a1a4 VYpaBHEHHUsI IPSAMBIX PErPECCUU IS
TEOPHUH KOPPEISLUU: ONPEEICHUE napHo# koppesauuu. Onpenenenne
(OpMBI U OLIEHKA TECHOTHI CBSI3U. IIapaMeTPOB MPSIMBIX PErPeccUun
JInneliHas Koppessanus. Y paBHEHUS METO/JIOM HaUMEHBIINX KBAIPaTOB..
IPSIMBIX PErPECCUU IS TAPHOU
Koppessinuu. OnpeneneHue
[IapaMeTPOB NPSAMBIX PErPECCUN
METOJIOM HaUMEHBIIUX KBaIpaTOB.
Pexomengyembie ucrounuku (8.1, 8.2).
DNeMEHTbI Cratuctuueckas runoresa u IIpakTHueckoe 3a1anue —
CTaTUCTUYECKOMN CTaTUCTHUYECKUH KpuTepuil. Omuoku WHIVBUAYAJIBHOE ONPENEICHHUE

IIPOBEPKU THIIOTE3

1-ro u 2-ro pona. YpoBeHb 3HAYMMOCTH
U MOIIHOCTH KpuTepus. [Ipunnun
MpaKTU4YeCKON yBepeHHOCTH. O1eHKa
[IapaMeTpoOB 3aKOHA PaCIpPEEIICHUS 110
BBIOOPOYHBIM JaHHBIM. [IoHsATHE O
KPUTEPUAX COTNacus. )’ — KPUTepHii
IInpcona. OueHka IOCTOBEPHOCTH
(3HaunMocTH) KO3 duLmeHTa
koppemsuuu. t-kpurepuii CTbrOIEHTA.
Pexomennyemsie uctounuku (8.1, 8.2).

omm6ok 1 1 2 pona, x° — KpuUTepHii
IInpcona.

HHTEepakTuB — rpynmnoBoe
00cy>XJ1IeHuEe S3KOHOMUYECKOI0 CMBICTIa
t-xkpurepuii CTpro/1€HTA.

6.1lepevyeHb y4eOHO-METOAUYECKOTO o0ecredeH s 1JIsl CAMOCTOSTEIbHOH PadoThI
o0y4yaromuxcs 1Mo TUCHUILIHHE

6.1.

Ilepeyensn

BOIIPOCOB,

OTBOAMMBbBbIX Ha

CaMOCTOATCJIbHOE OCBOCHMHC

AUCHMILVIMHBI, POPMBI BHEAYIUTOPHON CAMOCTOATENIbHON Pad0ThI

HaumenoBanue TeM
(pa3aesioB) AMCUMILIHHBI

O0CBOCHHE

Ilepeyens Bonpocos,
OTBOAUMBIX HA CAMOCTOATE/IbLHOE

®opmMbl BHEAYAUTOPHOM
CaMOCTOSITeIbHOM PadoThl

BBenenue B Teopuro

BEPOSITHOCTEM,

CITy4aliHbIE COOBITHS

OCHOBHbIE IOHATHUS TEOPUU
BeposaTHocTel. Knaccudukanus
coObITHii. Oniepanuu Haj
coopITiaMu. Knaccuueckoe,

[TousiTHE 00 aKCHOMATHYECKOM
OnpeaACIICHNU BEPOATHOCTH.

CTaTUCTUYECKOE U TEOMETPUUECKOE
ompeieTIeHue BEPOSITHOCTH COOBITHIA.

CBolicTBa BEpPOSTHOCTEH COOBITHIA.

Pabora ¢ yueOHoI,
METOJIMYECKOM, CITPABOYHOM U
Hay4HOIl nmuteparypoii. Pabota ¢
HCTOYHHUKAMU B CETH
«HTepHeT». BrinosiHeHne
pacyeToB IOMAIIIHETO  3aJIaHUs
cpeacrBamu MS Excel.
IToaroroBka x codeceI0BaHHIO MO
pacueTHO-rpadrueckoit padore,
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OneMeHThl KOMOMHATOPUKH.
HenocpencrBenublii nojacyer
BEPOSITHOCTEM.

OK3aMCHY IO JUCHUIIIINHC.

OCHOBHBIE TEOPEMBI
TEOPUHU BEPOSATHOCTEN

Teopema crnoxeHus BEPOSITHOCTEN U
€€ CJIEICTBUS. 3aBUCUMBbIE U
HE3aBHCHUMBbIE COOBITHUS. Y CIIOBHAs
BEPOSTHOCTh. Teopema yMHOKEHUS
BEPOSITHOCTEN JIJIs1 3aBUCUMBIX U
HE3aBUCUMBIX cOObITHI. DopMyTa
oJIHOM BepositTHocTU. Dopmyna
baiieca.

Pabota c yuebHOM,
METOANYECKOU, CIIPAaBOYHOU U
Hay4HOU JuTeparypoi. Pabora ¢
HMCTOYHHUKAMU B CETU
«uTtepuer». Brinosinenue
pacyeToB JIOMAIIHETO 3a/1aHus
cpencrBamu MS Excel.

ITocnenoBaTenbHOCTh NOBTOPHBIX
HE3aBUCUMBIX UCIbITaHuil. Dopmyiia
bepuymu. Acumnroruyeckue
dbopmynsl. Dopmyina Ilyaccona.

Pabota c yuebHOM,
METOANYECKOU, CIIPAaBOYHOU U
Hay4yHOU uTepaTypoii. Pabora ¢
MCTOYHHMKAMU B CETU

[ToBTOpHBIE
JlokanbHas Teopema «HHaTepHeT». BoinonHenne
HE3aBUCHMBIC Myagpa-Jlammaca. ®yukuus ['aycca | pacyeToB JOMAIIHETO 3aJaHUs
HCIBITAaHNA f(X) u ee cBoiicTBa. HTErpasibHas cpenctBamu MS Excel.
teopeMma Myaspa-Jlannaca u ee [ToaroroBka k codece0BaHUIO 1O
cnenctus. Oyuknus Jlamiaca pacueTHo-TpaduyecKkoii padore,
@(x) u ee cBOICTBA. 9K3aMEHY IO JUCIHUILIAHE.
Apudmerndeckue onepamnun HaJl PaGora ¢ yuebno,
CIyYallHBIMU BEJIMYHMHAMU. METOJUYECKOM, CIPAaBOYHON U
MaremaTnueckoe 0KUJIaHHue Hay4yHOU uTepaTypoii. Pabora ¢
JIUCKPETHOM CIy4ailHON BEJMYMHBI U | HCTOYHUKAMH B CETH
JHCKpeTHBIE ero cBoiicTBa. [{ucnepcus u cpeanee | «HTepHer». Brimonnenue

CIy4YalHbIE€ BEJIUYNHBI
Y UX XapaKTEPUCTUKU

KBaJPaTHUYECKOE OTKIOHEHUE
JUCKPETHOM CIIy4allHON BEIIMYHHBI,
UX CBOWCTBA. DyHKIUA
pacrpeeneHust CIry4alnHou
BEJIMYMHBI, €€ CBOWCTBA U TpaduK.
OcCHOBHBIE 3aKOHBI pacpEEIICHUS.

pacyeToB IOMAIIIHETO  3aJlaHUs
cpenctBamu MS Excel.
IToaroroBka x codeceI0BaHHIO 1O
pacueTHo-Tpaduyeckoit pabore,
AK3aMEHY MO JUCUHUILUIAHE.

HenpepriBHble

CITy4YallHbIE€ BEJINYUHBI.

HopMmanbHbli 3ak0H
pacupeneneHus.

MaremMaTHuecKoe OXXKHIaHNE U
JIACTIEPCUS HETIPEPBIBHOM
ciyvyaiiHol BenurHbl. OCHOBHBIE
HEIIPEPBIBHBIC 3aKOHbI
pacnpeneneHus: paBHOMEPHBI,
MOKa3aTeJIbHbI U HOPMAJIbHBIN
3aKOHBI pacrpeaeaeHus.
IIpakTHyeckoe 3HaUeHHE
HOPMAaJbHOI'O 3aKOHA
pacrpeeneHus;
TEOPETUKO-BEPOSITHOCTHBINA CMBICTT
€ro MapaMeTpoB.

Pabota c yuebHoi,
METONYECKOM, CIIPAaBOYHON U
Hay4yHOU juTepaTypoil. Pabora c
HCTOYHHUKAMH B CETU
«nTepuer». BeinonHenue
pacyeToB JOMAIIHETO 3aJaHUs
cpencrBamu MS Excel.
IMoaroroBka Kk coOCCEIOBAHMIO 1O
pacueTHo-TrpadudecKoit padore,
9K3aMEHY 1O TUCLHUILIIUHE.

3aK0H OOJIBIIINX YHUCE]
u LIIT.

Jlemma YeOsbiieBa. HepaBeHcTBO
YeoOpimeBa. CyniHOCTb 3aKOHA
Oonpiux uncen. Teopema
YeObllieBa U €€ CIIeACTBHS

Pa6ota c yuebHoOM,
METOJNYECKOM, CIPAaBOYHON U
Hay4dHOI nuTepatypoil. Pabora ¢
HMCTOYHHUKAMU B CETU
«HTepHeT». BrinmosHeHne
pacyeToB JIOMAIIHErO  3aJaHusl
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cpenctBamu MS Excel.

JIByMepHBbIE
(n-MepHBIC) CiTydaiiHbIe
BEJINYMHBI.

KoBapuanus u ko3¢ dunmeHt
Kkoppemsinuu. CBolicTBa
Kod(uImeHTa Koppesum.
JIByMepHOE HOpMaJIbHOE
pacripeiesieHue.

Pabota c yuebHOM,
METOANYECKOU, CIIPAaBOYHOU U
Hay4HOU JuTeparypoi. Paborta ¢
HMCTOYHHUKAMU B CETU
«uTepuer». BrinosHnenue
pacyeToB IOMAIIHErO 3a/laHus
cpeactBamu MS Excel.

Br16opounslii MeTO/I.
O011ue BOmpochl

JIMCKpETHBIN U MHTEPBAJIbHBIN
BapHallMOHHBIE PS/IbL.
OMnupuyeckne QyHKIHN
pacnpezeneHus U INIOTHOCTH
pacnpenenenus. [lonuron yacror u
rucrorpamma. CTaTHCTUYECKUE
XapaKTepUCTUKU BapHallMOHHBIX
psanoB. Cpennss apupmeTryeckas,
MOJA, MEJINaHA W JUCIIEPCUs
BapHaLMOHHOTO psja.

Pabora ¢ yuebHOH,
METOMYECKOU, CIIPAaBOYHON U
Hay4yHOU jutepaTypoil. Pabora c
UCTOYHUKAMU B CETH
«nTepuer». BelnonHenue
pacueToB JIOMAIIIHETO 3aJlaHus
cpenctBamu MS Excel.
[ToaroroBka k cobece0BaHUIO IO
pacuetHo-rpaduueckoit padore,
9K3aMEHY MO TUCIUILIMHE.

OneHka 10JM Mpu3HaKa
Y T€HEPAIBHOU
cpenHeu

Bribopounast 107151 1 BEIOOpOUHast
CpeIHsis KaK OLEHKU F'eHePaIbHbBIX
JIOJIM ¥ CPeAHEN; X HECMEIIEHHOCTh
U COCTOSITENNbHOCTh. CMEIeHHOCTh
BBIOOPOYHOMN JAUCIIEPCUU KaK OLEHKH
reHepaIbHON JUCTIEPCHUH.
NHuTepBanbHbIle OEHKU NTapaMETPOB.
Cpennsis KBagpaTHuecKas omuoKa
cOOCTBEHHO-CITy4YaitHON BBIOOPKHU
IIPU OLIEHKE TeHEepaIbHOMN 10U U
CpeaHel Py MOBTOPHOM U
0ecroBTOPHOM OTOOpE YJIEHOB.
@opMyIIbl pacuera JOBEPUTEIBHON
BepOSITHOCTH. OOBEM BBIOOPKH.

Pabota c yuebHoi,
METOJUYECKON, CIIPAaBOYHON U
Hay4yHOMU jutepaTypoil. Pabora c
UCTOYHUKAMU B CETH
«nTepuer». BeinonHenue
pacueToB JIOMAIIIHETO 3aJlaHus
cpenctBamu MS Excel.
[ToaroroBka k cobece0BaHHIO IO
JIOMAITHEeW KOHTPOJIBHOM padore,
3a4yeTy Mo TUCIUILIHHE.

DJIEMEHTBI TEOPUU

CDYHKHI/IOHaJ'IBHaSI " CTaTUCTHYCCKaAs
3aBUCUMOCTH. KOppeJ'ISIL[I/IOHHaH

Pabota c yuebHoi,
METOJNYECKOM, CIIPAaBOYHON U

KOppeasauuu
tabnuna. ['pynmnoBsie cpenHue. Hay4YHOU JuTeparypoit. Padota c
ITonsiTHE KOPPEIALMOHHON UCTOYHHUKAMU B CETU
3aBUCUMOCTH. OCHOBHBIE 3a/1a4H «nTepuer». BeinonHenne
TEOPUH KOPPEIALUU: ONPEIEICHUE pacyeToB JOMAIIHETO 3aJaHUs
(GhOopMBI 1 OTICHKA TECHOTHI CBSI3H. cpencrBamu MS Excel.
Jluneiinas xoppensauus. YpaBuenus | [loaroroska k cobece10BaHHIO 11O
MIPSAMBIX PETPECCUH ISl TAPHON JIOMaIITHEN KOHTPOJILHOU padoTe,
Koppemsinuu. OnpeneneHue 3a4eTy 10 JUCLHUILINHE.
[IapaMeTPOB MPSAMBIX PErPECCUU
METOJOM HaUMEHBIINX KBaJPATOB.

IeMEHTEI CratucTryueckas TUIIOTE3a U Pabota c yuebHoOM,

CTAaTHUCTHYCCKOM CTaTUCTHUYECKUI KpuTepuil. OMMOKN | METOAMYECKOH, CIIPABOYHOMN U

IIPOBEPKHU TUTIOTE3

1-ro u 2-ro pona. YpoBeHb
3HAYUMOCTHU U MOILIHOCTb KPUTEPUSI.
[TpuHIMI TpakTHYECKOU
yBEpEeHHOCTH. OLIeHKa TapaMeTpPoB

Hay4dHOI nuTepatypoil. Pabora ¢
UCTOYHHUKAMU B CETH
«HTepHeT». BrinmosHeHne
pacyeToB JIOMAITHETO  3aJIaHHsI
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3aKOHA pacIpelelICHUs 110 cpeacteamu MS Excel.
BbIOOpOUHBIM JlaHHBIM. [loHsTHE O [ToaroroBka k cobeceJOBaHUIO IO
KPUTEPUSIX COTJIaCHs. XZ — JIOMaIlTHEeH KOHTpOJ’IBHOfI pa60Te,

kputepuii [Tupcona. Onenka 3a4ery HO AMCUHILINHE.

JIOCTOBEPHOCTH (3HAYUMOCTH )
Kod(UIMEeHTa KOPPEIISAIIUH.
t-kputepuit CThIO/ICHTA.

6.2.IlepeyeH, BOMPOCOB, 3aJaHMi, TeM IJsi TOATOTOBKH K TeKYIIeMY
KOHTPOJTIO

dopma TeKylero KOHTpOJIs — KOHTPOJIbHAs padoTa.

IIpuMepsI 3aJaHNH K KOHTPOJILHOM padoTe

e Knaccuueckas Gopmyiia CI0KEeHHs BEPOSATHOCTEN

1.

HeszaBucumo apyr ot apyra 5 4enoBeKk caiaTcs B MOE3[, COACP/KAMNKM 13 BaroHOB.
Haitgure BEpOSITHOCTH P TOTO, YTO BCE OHU MOEAYT B Pa3HbIX BaroHax.

B maptum w3 13 geraneit umeercs 8 craHmapTHbIX. Haynmady oroOpanbl 7
neraned. Haligure BeposATHOCTH P TOro, YTO Cpeau OTOOPAaHHBIX Je€Tajiel poBHO 5
CTAaHJAPTHBIX.

B kuocke mpogaercs 9 JOTEpeWHBIX OWIETOB, U3 KOTOPBIX YHUCIO BBIMIPBIIIHBIX
cocraBisier 3 wmtyku. CtygeHT kynuin 4 Owusera. KakoBa BeposiTHOCTH P TOroO,
YTO YHCIIO BHIMTPHINIHBIX CPEIU HUX OyAeT He MEHbIIe 2, HO He Oobiie 37

B rpynme yudarca 13 roHomieit u 9 aeBymiek. [[is nexxypcrBa ciydaiftHbIM 00pazomM
OoTOOpaHbl TpW cTyneHta. Haiinure BEpOATHOCT, P TOro, 4TO BCE JCKYpPHBIC
OKa)KYTCS FOHOIIIAMH.

Nmeercs 25 5SK3aMEHALMOHHBIX OWJIETOB, Ha KaXJIOM M3 KOTOPBIX HareyaTaHo
yCJIOBUE HEKOTOpOM 3amauu. B 15 Ouiierax 3ajjau MO CTAaTUCTHKE, a B OCTAJbHBIX
10 OumyeTax 3aJayM 1O TEOPUHU BeposTHOCTEU. Tpoe cTyaeHTOB BhIOMpAIOT Hay1auy
no oAHoMy Ounety. Haiinute BeposITHOCTH TOro, YTO XOTs Obl OJIHOMY W3 HUX HE
JOCTAHETCs 3a71a4M 110 TEOPUH BEPOATHOCTEM.

B smmke 3 Oenbix U 4 dYepHBIX IIapoB. HaliouTe BEpoOsSTHOCTH TOTO, YTO W3 ABYX
BBIHYTBIX HayJlady IapOB OJUH O€lblil, a Ipyroi yepHblil. BeIHYTHIN 1Iap B ypHY HE
BO3BpAIACTCs.

B smuke 12 mapoB, u3 HuUX 3 OenblX, a ocTajibHble - YepHble. U3 dluka Hayran
oepyt 5 mapoB. KakoBa BEpOsITHOCTh, YTO CpPEIU BBIOPAHHBIX €CTh XOTS Obl OJIUH
Oenblit map?

® FCOMeTpI/I‘-IeCKI/Ie BCPOATHOCTH

8.

B xBanmpaTt co ctoponoii 15 cimydaifHBIM 00pa3oMm BOpachiBaeTcsl Touka. Haitnure




10.

11.

12,

13.

14,

15.

16.
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BEPOSITHOCTH TOI'0, YTO 3TA TOYKA OKAXETCs B MPABOM BEPXHEH YETBEPTU KBajpara
WK HE J1aJiee, YeM B 2 OT LICHTpa KBajpara.

Ha otpe3ok AB mimHbI 240 Haylady nmocTaBiieHa Touka X . Halijpure BepoATHOCTH
p TOTO, YTO MEHBIIINN U3 OTPE3KOB AX W XB HWMEET JIMHY OOJbIIyI0, 4eM 48.

Ha orpe3oxk AB jnuHbl 120 Hayzady mocrtasiieHa To4yka X . Haiiaure BEpOSATHOCTH
p TOrO, YTO MEHBIINW U3 OTPE3KOB AX U XB MMEET JUIMHY MEHbIIYIO0, ueM 30.

Ha niockocty HaduepyeHbl 1BE€ KOHUEHTPUYECKUE OKPYKHOCTH, PAINyChl KOTOPBIX
20 u 100 cooTBeTCTBEHHO. HaliuTe BEpOSITHOCTH p TOrO, YTO TOYKA, OpOLIEHHAs

Hayjady B OoOJbLIOW Kpyr, @ONMageT Takke M B KOJbLO, OOpa3oBaHHOE
IIOCTPOEHHBIMH OKPYKHOCTSIMHU.

BuyTps kpyra paanyca 50 Haygauy OpoineHa Touka. KakoBa BEpOsITHOCTb p TOrO,
YTO TOYKA OKAXETCs BHYTPU BIMCAHHOTO B Kpyr KBajapara? MPaBHIBHOIO
TPEYTOJIbHUKA? IPABUIIBHOTO IIECTUYTOJIbHUKA?

JIBOE€ IOTOBOPUIIUCH O BCTpEYE MEXAY 6 M 7 4YacaMu yTpa, HpUYEM JTOTOBOPHIIACH
XKJaTh ApYyT Apyra He Oojee 5 MuHyT. CuuTas, YTO MOMEHT MPUXOJa Ha BCTPEUY
BbIOMpAETCs KaXIbIM Hay/lady B IpeJenax yKa3aHHOTO 4Yaca, HAWTU BEPOSITHOCTh P
TOT0, YTO BCTPEYA COCTOUTCS.

B map paguyca 150 naygauy Opocatorcss 2 Toukd. HaliuTe BEpOsSTHOCTH p TOrO,
YTO PacCTOSIHME OT LIEHTpa 1apa 10 Onvkaiiiel Touku Oy 1eT He MeHblie 120.

B xpyr panuyca 150 Haynmauy OpocaroTcsi 4 Touku. Haiiure BEpOsSITHOCTh p TOTO,
YTO PAaCCTOSIHUE OT LIEHTPa Kpyra /10 OJmKaiiiiei Touku Oy1eT He MEeHbIIe 75.

B map paguyca 100 Haygauy Opocatorcst 4 Touku. Haiiaute BEposSTHOCTBH TOTO, YTO
paccTosiHue OT IIeHTpa I11apa 10 cCaMO# yJaJleHHO# Touku Oyaet He Oosnbiie 50.

e [IpaBuiia ClI0)K€HUS 1 YMHOKEHUSI BEPOSATHOCTEN

17.

18.

19.

20.

21.

[Tycte P(A)=0.88, P(B)=0.55 — BEpOATHOCTH cCOObITHH. HaiinuTe HaAaMMEHBIIYIO

BO3MOYKHYIO BEPOSITHOCTh COOBITHUS AB .

BepostHocth  coOwiTHSt  P(A)=0.72 , P(B)=094 , P(C)=0.76. Haiigure
HAaUMEHBIIIYI0 BO3MOKHYIO BEPOATHOCTh COOBITUSI ABC .

B snexTpuueckyio 1enb Mocie0BaTeIbHO BKIIOUEHBI TPU AJIEMEHTa, padoTarolue
HE3aBUCHUMO OJMH OT APYroro. BeposATHOCTH OTKAa30B IEPBOIO, BTOPOrO0 U TPETHErO
DJIEMEHTOB COOTBETCTBEHHO paBHBl p, =017 , p,=0.73 u p,=0.14 . Haiigure

BEPOSITHOCTH TOTO, YTO TOKA B IEMH HE Oy/IET.

BeposiTHOCTh XOTs1 ObI OJTHOTO MOTAaHusI B MUIIIEHB Tipu 9 BeIcTpenax paBHa 0.81.
Hanigure BEposSATHOCTh P TONagaHus MPU OJHOM BBICTPEIIE.

[Taccaxxup MOAXOIUT K OCTAHOBKE aBTOOYCOB JBYX MapuipyToB. HWHTepBa



22,

23.
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JBIKEHUS aBTOOycoB 1-ro mapuipyrta coctaBisieT A=19 MHUH., a 2-TO MapuipyTa —
B =21 muH. Haiinure BEpOATHOCTH P TOrO, 4TO MAacCa)Xup yeAeT C OCTAHOBKHU HE
Mo3/Hee, YeM Yepe3 t=6 MHH., CUHTasl, YTO €ro YCTPOUT aBToOyC Kak 1-ro, Tak u
2-TO MapIIPyTOB.

B smuke 8 Oenbix U 13 yepHBIX IIapoB. J[Ba Wrpoka MoOYepeHO H3BIEKAIOT IO
mapy, Kaxabld pa3 Bo3Bpamias ero oOpaTHo. BeMrpeiBaer TOT, KTO NEPBBIM
BBITAIIUT Oenbld map. KakoBa BeposITHOCTD BHIMTPBIIIA /I HAYMHAIOIIETO Urpy?
BeposiTHOCTH TOTO, YTO MPU OAHOM M3MEPEHUU HEKOTOPOH (HHU3MUECKON BEITMUMUHBI
nonyimieHa ommoOka, paBHa 0.05. Halimute HauMEHbIIEE YUCIO N H3MEPEHUH,

KOTOpPbIE HEOOXOJUMO MPOU3BECTH, YTOOBI C BEPOATHOCTHIO P >0.83 MOXHO OBLIO
OKUAATh, YTO XOTS Obl OAMH PE3YJIbTAT U3MEPEHUN OKAKETCSI HEBEPHBIM.

e Oopmyiia nosmHou BeposiTHocTh. Dopmyiia baiieca

24,

25.

26.

217,

28.

29.

B smuke comep:karcs n, =6 aeTanei, M3rOTOBJICHHBIX Ha 3aBoAe 1, n, =5 neranen
— Ha 3aBojie 2 U n, =6 neranen — 3aBoje 3. BeposTHOCTH M3roToBieHUs Opaka Ha
3aBoAax ¢ Homepamu 1, 2 W 3 COOTBETCTBEHHO paBHbBI p, =0.04 , p,=0.02 u
p, =0.03 . Halimute BEpOATHOCTH P TOro, 4YTOo H3BJICUYCHHAs HayJady JcTalb

OKKETCSA KAYE€CTBEHHOM.

B ypHy, coxmepxaiiyro 20 miapoB, OmywieH OeJblii map, MOocje 4Yero Hayjady
M3BJICUCH OJMH map. HaliauTe BEpOATHOCTh TOrO, YTO U3BJICUCHHBIN AP OKAXKETCS
OeIbIM, €CJIi PAaBHOBEPOSITHBI BCE BO3MOXKHBIE MPEANOJIOKEHUS O TIEPBOHAYATEHOM
KOJIM4eCTBE OEIbIX IIapOB B YPHE.

B nepBoii ypHe 5 Oenbix U 3 4YEpHBIX IIapa, BO BTOPOW — 6 OeNbIX U 9 YEepHBIX.
W3 BTOpOIi ypHBI cliydailHBIM 00pa30M MEpPeKIIaIbIBAlOT B TIEPBYIO JIBa IIapa, Mociie
Yero M3 MmepBoi ypHbl OepyT oauH map. KakoBa BeposITHOCTh TOTO, YTO ATOT IIap —
OenbIit?

C nepBoro craHka-aBromaTta Ha cOOpOYHBIA KOHBeWep nocrynaer 18% peranei, co
2-ro 1 3-T0 — 10 25% U 57% COOTBETCTBEHHO. BeposTHOCTH BbIIauu OpakOBaHHBIX
JIeTajell COCTaBJISIIOT JIST KaKIOr0 M3 HUX coOoTBeTcTBEHHO 0.25% , 0.35% wu
0.15% . Haiinure BEpOSATHOCTH TOTO, UTO IMOCTYMHBINAS HA COOPKY JI€Talh OKAKETCS
OpakOBaHHOM, a TaK)Ke€ BEPOSITHOCTH TOT'O, YTO OHA M3TOTOBJICHA Ha 1-M, 2-M U 3-M
CTaHKax-aBTOMAaTax, MPU YCIOBUHU, YTO OHA OKa3ajlach OpakOBaHHOIA.

NmeeTcst Tpu OJMHAKOBBIX MO BUIY siMKa. B mepBom siuke 23 OenbIX Iapa, BO
BTOpOM — 9 OesbIX M 14 YepHBIX ILIAPOB, B TPETheM — 23 uepHbIX Mmapa. M3
BBIOPAHHOTO Hayraj fllMKa BbIHYJIM Oeinblil 1map. Hailigute BeposTHOCTH P TOTO,
YTO 1ap BBIHYT U3 BTOPOIO SIIMKA.

B cpennem u3 100 kimeHTOB OaHka 53 OOCITY)KHMBAIOTCSI TIEPBBIM OIEPAITHOHHCTOM



30.

31.

32,

33.
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u 47 — BTOpbIM. BepoATHOCTM TOro, 4TO KJIMEHT OyJeT oOciyxeH 0e3 MoMoIlu
3aBEAYIOIIETO OTACIICHUEM, TOJIBKO CAMHM OIEPAlMOHMCTOM, cOCTaBisieT p, =0.58

" p, =0.88 COOTBETCTBECHHO JJIi IICPBOTO M BTOPOI'0 CIIyXKallnuX O0anka. Kakxosa

BEPOATHOCTh, YTO KIIMEHT, AJSi OOCITYXHUBAaHUS KOTOPOTO MOTpeOOoBasiach MOMOIIH
3aBEAYIOIIET0, ObLI HAIIPaBJIEH K IEPBOMY ONEPALIMOHUCTY?

Nwmeerca 13 MOHET, U3 KOTOpPBIX 3 IITYKHM OpaKOBaHHBIE: BCIEACTBUE 3aBOJCKOIO
Opaka Ha 3THX MOHeTax ¢ 00euX CTOpoH oTuekaHeH rep6. Hayraa BriOpaHHYIO
MOHETY, HE pa3IisiabiBas, OpocaioT 9 pa3, OmpuyeM IpU Bcex OpocaHHsX OHa
JOXUTCA repboM BBepx. HaliiuTe BEposSITHOCTh TOTO, YTO ObLJIa BEIOpaHAa MOHETA C
JIBYMsI repOaMu.

Jletanu, W3rOTOBJIIEHHBIE B I€XE, IMOMANAIOT K OJHOMY H3 2-X KOHTPOJIEPOB.
BepoATtHOCTB TOrO, 4TO AeTanp MOMajuéT K 1-My KOHTponEpy, paBHa 0.8, KO 2-My —

0.2. BeposiTHOCTH TOro, 4TOo TOAHas AeTalb OyneT MpU3HaHA CTaHAAPTHOW 1-M
KOHTpoJiEpoM paBHa 0.96; 2-M koHTposi€poMm — 0.98. ['oHas AeTasb MpU MPOBEpKe
OKazaJlach CTaHAApTHOM. HalimuTe BEpOATHOCTH TOTO, YTO 3Ty AETaJlb IPOBEPS 1-i
KOHTPOJIED.

[Taccaxxup MOKeT 0OpaTUTHCS 3a MOJydYeHHEM OuiieTa B 0JIHY U3 TpExX Kacc (A,B,C).
BeposiTHOCTH 00paiieHns B KaXIyl0 Kaccy 3aBUCAT OT HMX MECTOHAXOXKJEHUSA U
pPaBHBI COOTBETCTBEHHO 0.4,0.5 m 0.1 BeposSTHOCTH TOTO, 4TO K MOMEHTY NPHUXOAa
naccakupa, UMeIoIuecs: B Kacce OMIIEThl paclpoAaHbl paBHbI COOTBETCTBEHHO 0.4,
0.3 u 0.1. Haitnure BeposSITHOCTH TOTO, YTO OWJIET KymieH. B kakod u3 Kacc 3To
MOTJIO MPOU30MTH C HAMOOJbIIEH BEPOATHOCTHIO?

B nepBoit ypHe m, =7 OenbIX U n, =7 YEPHBIX IIAPOB, BO BTOPOM — m, =8 OeIbIX

U n, =6 YepHbIX. M3 BTOpOIl ypHBI CIydailHBIM 00pa30M MEPEKIIABIBAIOT B IIEPBYIO

JBa 11apa, MOCJE€ Yero M3 MepBOM ypHBI OepyT OJIUH IIap, KOTOPBIA OKa3bIBaeTCs
oenbiM. KakoBa BEpOATHOCTB TOTO, UTO JIBA I11apa, NEPENIOKEHHbIE U3 BTOPON YPHBI B
NEPBYIO, OBLIN Pa3HbIX BETOB?

e Cxema bepuymmu. Uucna P, (k). Hanbonee BeposiTHOE YHCIIO YCIIEXOB

34.

35.

36.

BeposiTHOCTh momagaHus B 1Ie€Jib MPU OJHOM BhICTpene paBHa 0.18. Caenano 7
BBICTpEJIOB. HaliinTe BEpOATHOCTH TOTO, UTO B LEJb MOMAJIN MEHEE TPEX pa3s.
OTpe3ok JuHBI 6 MOJEJIEH Ha JBE 4YacTU IJUHBI 4 M 2 COOTBETCTBEHHO, 8
TOYEK TMOCJIEIOBATEIHLHO OpOCaroOT CiydailHBIM 00pa3oM Ha 3TOT oTpe3ok. Haiinute
BEPOSITHOCTh TOTO, YTO KOJIMYECTBO TOUYEK, MOMABIINX HAa OTPE30K IJIUHBI 4, OyAeT
OO0JIbIIIC UK MEHBIIIE 1

BeposiTHOCTE monagaHus CTpEIKkoM B Iefb paBHa + . CnmenaHo 132 BBICTPENIOB.
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OrnpenenuTe HaMBEPOATHEHIIIEE YUCIIO TTONAJaHUM B 11€Tb.

e Cxema bepnymmu. [Tpubnuxenusie popmyssl Jlammaca u [Tyaccona

37. BeposTHOCTH BBIMMyCKa OpakoBaHHOTO W3aenus paBHa 0.4 . Haiimure BepoOsSTHOCTH
TOT0, YTO cpeii 104 BBIMYIICHHBIX U3ACIHN POBHO 62 wu3aenuil 6e3 Opaka.

38. BeposTHOCTB BbIITyCKa OpakOBaHHOTO M3JENMsl paBHa p =-%. Haligure BepoATHOCTD

P Toro, uro cpeaud n=108 BBHIMYLUICHHBIX U3JeNuid OyAeT XOTs Obl OAHO, HO HE
Oonee s =37 OpaKOBaHHBIX M3ICITHM.

39. BcxoxecTh ceMsiH AJaHHOTO pacTeHus paBHa 90%. Haiinure BeposiTHOCTH P TOTO,
410 M3 1200 mOCaKEHHBIX CEMSH YHCJIO IMPOPOCIINX CEMSH 3aKJIF0YEeHO MeXay 1059
n 1099.

40. Ilpsounbiuna odcmykuBaeT 1000 BepereH. BeposTHOCTH 0OpbIBa HUTU HA OJITHOM
BepeTeHe B TeueHue | MuHyThl paBHa 0.001 . Haligure BEepoATHOCTH P TOro, 4To B

TE€YEHHUE OJTHON MUHYTHI OOPBIB MPOU30MIET O0Jiee UeM Ha 2 BEpeTeHax.
41. 3aBox otmpaBui Ha 0a3y 2000 1oOpokadyecTBEHHBIX u3aenuil. BeposTHOCTh TOTO,
YTO B IyTH HU3IENHUE MOBpeauTcs, paBHa 0.001 . KakoBa BeposTHOCTH P TOTO, UTO

Ha 0a3y NoCTynsAT 3 HEKAYeCTBEHHBIX M3IETHs?
42. Tlpu BBeIEHUW BaKIMHBI MPOTUB MOJMOMHEINTAa UMMYHHUTET CO3MaeTcs B 99.99%

cioydasx. Omnpenenure BEPOSTHOCTb P Toro, 4ro u3 10000 BaKIIMHUPOBAHHBIX

nerei 3a0oneror 1.
IIpuMep KOHTPOJILHOM PadoThI

1. B rpynne yuatcs 18 roHomieir u 5 neBymiek. [y nexxypcTBa ciiydaliHbIM 00pa3om
0TOOpaHbl TpU cTyAeHTa. Haiinure BeposSTHOCTh TOTO, YTO BCE JIEKYPHBIE OKAKYTCS TUO0
IOHOIIIAMU, JINOO JIEBYIIIKAMH.

2. B kpyr panuyca 120 naygauy Opocatorcs 2 Touku. Halimute BEpOSITHOCTH TOTO, UTO
paccTosiHUE OT LIEHTpa Kpyra A0 Onmxaiiiei Touku 0yaeT He meHblie 40.
3. BeposTHOCTh monagaHus Mpy OJHOM BbicTpesie B mulieHb 0,8 1. Haitgure BeposiTHOCTh
XOTs OBl OJJHOTO TIOMAaHus NMPHU 3 BBICTPEIIAX.
4. C nepBoro craHka-aBTomaTa Ha cOOpOUHBIl KOHBeep noctymnaer 15% neraneii, co 2-To
u 3-ro no 35% u 50%, cooTBeTcTBeHHO. BeposaTHOCTH BhIIauM OpaKkOBaHHBIX JeTalieh
COCTAaBJIAIOT JJI Kaxkaoro m3 Hux coorBercTBeHHO 0,3%, 0,35% wm 0,05%. Haiignre
BEPOSITHOCTh TOTO, YTO IMOCTYMHBIIAs Ha COOPKY JeTalb OKaKeTcs OpakOBaHHOW, a
TaK)K€ BEPOSTHOCTH TOTO, YTO OHA M3rOTOBJIeHa Ha 1-M, 2-M M 3-M CTaHKaxX-aBTOMarax,
MIPU YCJIOBUH, UTO OHA OKa3ajaach OpaKOBaHHOM.
5. UrpanbHas KocTh TOAOpAChIBAETCS 10 TEX TOP, TOKA HE BHIMIAJET 4 pa3a YUCJIO OUYKOB,
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oTiimyHOE OT 6. KakoBa BEpOSITHOCTB, UTO «IIECTEPKA» BHINAAET 2 pa3a?

7. ®oHA OLEHOYHBIX CpEaACTB Jisi NMPOBCACHUSNA HpOMe)l(yTOqHOﬁ arTrecranmmu
Oﬁy‘lalOI]_lHXCﬂ o IMCIOMIIJIMHE

[lepeyeHbp KOMIETEHIMA, (OPMHPYEMBIX B IPOILECCE OCBOCHUS IUCIHUILTAHBI
cogepxkutcs B Pazmene 2. «IlepedeHb MIaHUPYEMBIX pe3yJIbTaTOB OOYYEHUS IO
IUCUUIUTMHE,  COOTHECEHHBIX €  IUIAHUPYEMBIMH  pe3ylbTaTaMH  OCBOCHHUS
00pa30BaTeNIbHOM MPOTrPaMMBbD».

TunoBble KOHTPOJIbHBbIE 3aJaHUS HJIM HMHbIe MAaTEpPHAJIbI, HEOOXOMMMbIE [IJIsl

OLICHKHU 3HAHUI, YMEHHH, BJIaICHUH

Kon HaunmeHnoBanue IIpumepsl 3a1aHui 1J151 OLEHKH HHANKATOPOB
KOMIIETEH KOMIIETCHIIUH NOCTH/KEHHS] KOMIIETCHIIUH

111071

YK-4 CriocoO6HOCTH 1. Ucnosib3yeT 0CHOBHBbIEC METO/BI M CPEACTBA
UCII0JIb30BaTh NOJIy4eHHs, IPeICTaBJICHUS], XPAHEHUS] U 00pPadOTKH
IPUKIIATHOE AAHHBIX.
[IPOrpaMMHOE 3ananme 1.
oOecnieueHue IMpu Psit coBMecTHBIX Ha0JII0/IEeHUI HE3aBUCUMBIX HOPMAJIBHO
peleHnn pacnpeesIeHHBIX CIIy4allHbIX BEIU4YUH X U Y,
pohecCuOHATBHBIX OTMCHIBAIOLINX HEKOTOPBIA (PUHAHCOBBIN MTOKA3aTENb
3a1a4y IBYX GupM, 3a]1aH 1ByMepHOH BeIOOpKOH (Bcero 500

3HAYCHHM ):

{(183.63, 249.3); (162.65, 217.4).........
........................... (219.513, 340.3}.

Cxomupyiite nanHyt BboiOOpKy Ha muct "Jlucr3" Excel
u nipeoOpa3zyiite ee B cTonoiel "A" u "B"
COOTBETCTBEHHO JUIsl TepBOM 1 BTOpoit hupmsl. [Tpu
9TOM CBSI3aHHBIE 3HAUEHMSI IOKA3aTeNel T0JKHBI
pacronaraTbCsi B OJHOM CTPOKE.

Ucnonb3ysa Excel nian R(RStudio), ouncrure ncxonnyro
BBIOOPKY OT MPOMYIIEHHBIX 1aHHBIX, 0003HAYEHHBIX KaK
"NA", u Bprunciure TpeOyemble HIKE BETHUNHBI.

- Beenute BbI00OpOUHBIN K03(hPULIMEHT KOPPETALIUH
[Inupcona mexny X u' Y

- Beenute 3Hauenue P-value B mpoBepke runoressbl o
PaBEHCTBE CpEeIHUX 3HAYEHUI MoKa3areneil pupm npu
aIbTEPHATUBHON TMIIOTE3€ O TOM, YTO CPEHEE 3HAUECHUE
rokasareJs Oosblie y BTopoil pupmsl (6e3 Kakux-110o
IIPENTIONIOKEHUN O PABEHCTBE AUCIIEPCHI)

- Ha ypoBne 3Haunmoctu 0.01 MOXKHO JIn yTBEpKIaTh,
YTO cpe/iHee 3HaUYeHHEe MoKa3artess 0oJbIlle y BTOpon
¢upme1? Beenure 1 - ecnu ga, u 0 - eciii HET
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- Beeaure 3nauenue P-value B mpoBepke rumoTessl o
paBEHCTBE AUCIIEPCHii MTOKa3areneil Byx pupm npu
IbTEPHATUBHOM TUIIOTE3€ 00 UX HEPABEHCTBE

- Ha ypoBne 3naunmoctu 0.05 MOXHO 11 yTBEpKIAaTh,
YTO IUCIEPCHH MoKa3aTenei Gpupm pasnuynasl? Beenute
1 - ecnu na, u 0 - ecnu HeT

2. leMOHCTPHUPYeT BjajieHue MPo(eccHoOHATbHBI
MU NaKeTAMU MPUKJIAAHBIX IPOrPaMM.

3aganue 2.
ExxenHeBHOE KOJIMYECTBO NOKYTATEIEH Mara3uHa,
COBEPIIUBIIHX MTOKYIIKY, OIIMCBIBAECTCS CIIy4aitHOM
BETMYHMHON X, pacmpeieIieHHON 110 OMHOMHAIIEHOMY
3aKOHY ¢ napameTrpamu n =650 u p = 0.76. A cymma
yeka (B pyOIsiX) KaXa0ro U3 oKymnaTesei onucelBaeTcs
CIIy4aitHOM BennunHOU Y, pacrpeeIeHHON 1Mo
HOpMaJIbHOMY 3aKOHY ¢ napameTpamMu m =4500 u ¢ =
140. Ouenure merogoM MonTe-Kapio exeaHeBHY1O
CPEIIHIOIO BBIPYUKY MarasvHa U €€ JUCIEPCHIO.

3. BbiOupaeT He00X01MMOe NPUKJIATHOE
NporpaMMHoe odecrneyeHne B 3aBHCUMOCTH OT
peliaeMoi 3a1a4u.

3ananmue 3.
Biagenen marasuna 3ByKO3alMcel pelui npu
MapKETHHTOBOM HCCIIEIOBAaHUU KIacCU(UIIPOBATH IO
BO3pacTy MOTEHIMAIBHBIX [TOKyNaTelel Kak
CTapUIEKIaCCHUKOB, CTYJIEHTOB U JIOfIei Oosee
CTapUIETo BO3pacTa M BBIICHUI, YTO B KOHTUHIE€HTE €T0
MOKyTaTeseil 3TH KaTeropuu MpeicTaBiIeHbl B
nponopuusax 40%, 40% u 20%. Kpome Toro, 06110
00Hapy>XE€HO, YTO MOKYIKH COBEPIIAIOT 5% MPHUIIECIITNX
B MarasuH CTapIlIEKJIacCHUKOB, 45% ctyneHToB u 15%
nroziel OoJlee cTapiuero Bo3pacra.
Kaxkosa BepositHOCcTB P1 TOTO, 4TO
CIIy4yallHO BBIOPAHHBIN MMOCETUTEH Mara3uHa He
coBeplIUT NMoKynky? Ecnu ciydaitHO BEIOpaHHBIN
MIOCETUTENh Mara3uHa He COBEPILNI MOKYIIKY, KaKoBa
BEPOATHOCTH P2 TOr0, 4TO OH CTapLIEKIACCHUK?
4. Ucnosib3yeT NpUKJIagHOE
NPOrpaMMHOe o0ecneyeHne JJIsl pelieHus

3aganue 4.
ExxenHeBHOE KOIMYECTBO NOKYMATEIEN Mara3nHa,
COBEPIIMBIINX MTOKYIIKY, OIIMCBIBAETCS CIIy4aitHOU
BEIMYMHOHN X, pacnpeeleHHON 10 OMHOMUAIBHOMY
3akoHy ¢ nmapameTrpamu n =500 u p = 0.88. A cymma
yeka (B pyOIsix) KaKI0ro U3 MOKynaresael ornuchIBaeTCs
CIIy4allHOM BEIMYMHON Y, paCcIpeaeIeHHOM 10
HOpMaJIbHOMY 3aKOHY ¢ napamerpamu m = 2500 u ¢ =
110. Onenure merogoM MonTe-Kapio exenHeBHYI0
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CPEJHIOIO BBIPYUKY Mara3ruHa 1 €€ JUCIEPCUIO.

YK-10

CnocoOHOCTh
OCYIIIECTBIISATD MOUCK,
KPUTUYECKH
aHAJIM3UPOBATh,
00001aTh U
CHUCTEMaTHU3UPOBATH
UH(pOpMaIHIO,
HCIOJIL30BATh
CHUCTEMHBIN ITOAXO
JUTSL peIIeHUS
IMOCTaBJICHHEIX 3a7a4

1. YeTko onuchbIBaeT COCTAB U CTPYKTYPY TpedyeMbIx

JAHHBIX U HHGOPMALMHU, TPAMOTHO peau3yeT

npoiueccbl UX c60pa, 00padOTKM U HHTEPNPETALMH.
3aganue 1.

[lo pe3ynbraraM COLMOIOTMYECKOTO UCCIEA0BaHUS

OTBETHI PECIIOHJICHTOB Ha ONpeAeICHHBIH BOIIPOC AaHKETHI

npejcTaBleHbI B BUjie BeIOOpKku: {Four; Five; ...; NA}.

Ckomupyiite u mpeoOpa3yiite B ctonber "A" naHHbIe
BbIOOpKH Ha JucT "JIucr2" Excel-daiina.

Ucnons3ys Excel nmu R(RStudio), ouncture BBIOOPKY OT
MPOITYCKOB, 0003HaYeHHBIX KaK "NA", 1 OTBeThTE Ha
CIICAYIOIINE HIKE BOTIPOCHI.

1. BBeaure o6beM ountieHHon ot "NA" BEIOOpKH

2. BreauTte KOIMUECTBO Pa3IMYHbIX BAPHAHTOB
OTBETOB PECIIOH/ICHTOB, BCTPEYAIOIIHUECS B OUNIICHHON
BBIOOpKE

3. BBenure KOJIMYECTBO PECIIOHAEHTOB, KOTOPBIE AU
otset "Five"

4. Beeaure 10510 PECIIOHIEHTOB, KOTOPBIE TaIH OTBET
"Four"

5. Beeaute neByto rpanuity 0.9-10BepuTebHOTO
WHTEpBaja s HICTUHHOM 10JIU

6. Beenute npaByro rpanuity 0.9-10BepUTETHEHOTO
WHTEpBaa JIjs UICTUHHOM nonu oTBeToB ''Four"

Ha yposne 3naunmoctu 0.01 npoBepbTe KpuTepueM
cornacus (Xu-kBajapar kpurepueM Ilupcona) runoresy o
PaBHOBEPOSITHOM paclpeieIeHuH OTBETOB
PECTIOHICHTOB.

7. BBenuTte KOJIMYECTBO CTENEHEN cBOOO/IbI

8. Beaute kpuTHUECKOE 3HAYCHUE CTATUCTUKH
XHU-KBaApaT

9. Beenure Habm01a€MO€E 3HAYEHUE XU-KBApaT

10. Benure 1, ecnu ecTb OCHOBaHUSI OTBEPTHYTh
TUIOTE3Y O PAaBHOBEPOSITHOM PACIIpEIETICHUH OTBETOB,
win BBeauTe 0, eciu TaKuX OCHOBAHHM HeT.

2. O00CHOBBIBAET CYIIHOCTH NMPOUCXOAAIIETO,
BBISIBJISIET 3aKOHOMEPHOCTH, IOHMMAeT MPUPOTY
BapnaleJbHOCTH.

3aganue 2.
Axunu nByx komnanuii A u B umetror rieast X u 'Y,
pacrpenienieHHbIe TI0 HOPMaJIbHOMY 3aKOHY C
napamerpamu cootBercTBeHHO MA=2, Var(X)=0.85 u
mB=8, Var(Y)=0.16. IIpu 3ToM K03pduUIueHT
koppersun Mmexay tneHamu p(X,Y)=—0.23. Haiinure
MaTeMaTHYeCKOe OKUIAHNUE U TUCTIEPCHIO IIEHBI
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nopTdensi, COCTOAMIETO U3 3 aKIIHiA
komirauuy A u 11 axuuii komnaguu B.

3. ®opMyJIpyeT NPU3HAK KJIacCHPUKAIUM,
BbLeJIsIeT COOTBETCTBYIOIIHE eMy IPyIIIbI
OTHOPOJHBIX «00BEKTOB», HAeHTH(UIHMPYeET o01IHe
CBOIICTBA 3JIEMEHTOB 3THX I'PYIII, OLlEHNBAET MOJHOTY
Pe3yJIbTaTOB KJIACCH(PMKALNHU, TOKA3bIBAeT
NPHUKJIaJHOEe HA3HAYEHHE KJIACCH(PUKAIMOHHBIX
rpymim.

3ananue 3.
KnueHnt moxet o0paTuThCs 3a MOJyYECHUEM KpeauTa B
oquH u3 Tpéx 6ankos (1, 2, 3). BepostHOoCcTH 0OpaieHus
B Ka)X/Iblii OaHK 3aBUCAT OT UX YIAJICHHOCTU U PaBHBI
cootBercTBeHHO 0.3, 0.3 1 0.4. BepositHOCTH TOTO, UTO
JAHHOMY KJIMEHTY OyZeT OTKa3aHo B BblJlaue KpeauTa
paBHbl 0.2 — B 6anke "1", 0.3 — B 6anke "2" u 0.05 — B
6anke "3". Haiinure BepostHOCTH P TOrO0, UTO IpH
IIEPBOM e 00pallleHUH KPEAUT KIMEHTOM HOIyYeH.
VYxkazare, B kakoM u3 6ankoB (1,2,3) ¢ HanOombIei
BEPOSITHOCTBIO OH OBLJI IOJIy4YEH.

4. I'paMOTHO, JIOTHYHO, APTYMEHTHPOBAHO
(opmupyeT co6CTBEHHBIE CYKIEHUS U OLIEHKM.
Otiim4yae GpakThl OT MHEHH, HHTEPIPETANMIA, OLEHOK
U T.JI. B PCCYKAEHUSAX IPYTUX YYACTHUKOB
AesITeJIbHOCTH.

3aganue 4.
HezaBucumblie HaOIIOACHNS] HOPMAIBHO pacIpeIeICHHON
CIIy4allHOM BEIMYMHBI X, ONMCBIBAIOLIECH PUpALICHUE
CTOMMOCTH aKIIUH HEKOTOPOH KOMITAHUH, ITPEACTABICHBI
B BUjie BeIOOpKU: {142.77; 129.585; NA; 296.452125;
173.512; 82.6353750000001; 171.521; 184.512; 166.928;
162.136; 162.499; 149.177; 193.798; 180.975; 210.735;
175.226; 154.299; 173.883; 172.311; 175.934; 160.028;
155.442; 199.12; 194.044; NA, 160.725; 209.134,
191.234; 169.042; 145.134; 189.409; 196.355; 166.408;
155.963; 149.835; 181.43; 153.562; 183.418; 178.9609;
175.663; 176.311; 163.777; 152.934; 187.509; 179.115;
191.44; NA,; 168.037; 153.916; 158.904; 167.401,
224.108; 193.583; 195.712; 195.108; 206.216; 160.609;
146.634; 152.127; 140.679; 220.451; 174.423; NA;
143.159; 130.489; 201.663; 188.27; 156.795; 164.98;
183.817; 141.902; 195.668; 157.774; 190.077; 205.86;
156.233; 197.778; 179.119; 159.526; 166.224; 227.412;
171.82; 178.443; 143.003; 165.405; 184.983; 175.985;
190.556; 182.066; 164.375; 151.423; 194.455; 148.491;
NA; 167.414; 153.242; 217.41,; 146.868; 174.528;
189.192; 183.051; 186.693; 219.087; 146.137; 173.405;
159.892; 195.764, 165.994; 198.305; 203.755; 190.179;
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171.622; 167.568; 143.738; 167.222; 161.392; 178.626;
201.83; 170.296; 171.018; 203.935; 149.839; 222.686;
182.566; 156.698; 179.896; 191.525; 168.171,; 202.431,
190.43; 213.419; 177.268; 191.131; 190.346; NA,
146.754; 163.556; 195.722; 192.342; 165.76; 144.212;
NA; 183.955; 174.071; 175.951; NA; 181.224; 171.769;
122.398; 141.472; 171.021; 157.218; 154.057; 134.678,;
162.678; 173.875; 134.209; 157.401; 150.102; 161.586;
195.934; 200.607; 187.1; 194.632; 192.736; 167.835;
194.439; NA; 177.176; 187.933; 152.27; 133.181; NA;
196.459; 165.808; 176.081; 160.759; 155.341; 189.675;
174.904; 192.409; 181.64; 144.427; 210.256; 219.248;
NA; 133.811; 191.61; 177.329; 186.934; 154.904,
165.186; 207.547; 185.299; 168.431; 167.714; 152.199;
166.025; 162.209; 171.707; 204.565; 188.21; 158.054;
153.883; 156.295; 198.819; 174.193; 168.855; 201.108;
191.846; 167.862; 171.956; 171.979; 202.788; 183.942,
182.017; 173.396; 217.054; 185.856; 147.385; 152.414,
145.645; 167.276; 185.963; NA; 177.343; 145.198;
148.802; 194.386; 202.779; 165.17; 151.963; 174.081;
189.5; 183.984; 168.361; 180.55; 182.18; 127.279;
82.58725; 165.539; 145.455; 167.86; 175.981; 152.282;
179.162; NA; 167.198; 171.595; 159.03; 202.536;
183.453; NA; 169.381; 169.006; 175.216; 123.4009;
156.012; 162.442; 162.329; NA; 206.947; 147.875;
148.502; 190.547; 158.269; 191.562; 185.634; NA;
208.496; 177.133; 183.216; 177.951; 144.261, 130.519;
169.062; 155.459; 183.357; 180.097; NA; 202.035;
206.656; NA; 175.199; 181.927; 163.721; 194.244;
190.675; 164.583; 187.056; 153.976; 202.489; 186.361,
146.7; NA,; 180.32; 184.556; NA, 186.194; 190.304}.
1. Benure 00beM UCXOIHOM BBIOOPKH

OuncTHTe UCXOIHYIO BEIOOPKY OT MPOITYCKOB,
o0o3HaueHHbIX Kak "NA", npeoOpasyiite e€ B
BapUaIlMOHHBIN psAJ U paboTaiiTe fnanee ¢ MOIy4eHHbIM
psioM.

2. Beegute 00beM OUHMIIEHHON OT MPOITYCKOB BHIOOPKH
3. BBenure 3HaueHHE OMNOKH BHIOOPKHU

4. BeeguTe MUHMMAaJIbHOE 3HAUYCHHE B BAPUAL[IOHHOM
pany

5. BBeauTe MakcUMaibHOE 3HAYCHHE B BapUAI[HIOHHOM
pany

6. BBeaute nepByo KBapTHIIb

7. Beeaute Menuany

8. BBeaute TpeThio KBapTHIIb

9. BBeaute cpeaHee 3HAUCHUE

10. BBeauTe ucnpaBieHHYIO TUCIIEPCUIO

11. Beeaute cranmapTHOE OTKIOHEHHE (HECMEIICHHOE)
12. Beenute pazmax BEIOOpKHU

13. Beeaute 3kciiecc (hopmyna o ymonyanuio B Excel)
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5. ApryMeHTHPOBAHHO U JIOTHYHO MPeICTABIAET
CBOIO TOYKY 3peHHs MOCPEICTBOM M HA OCHOBE
CHCTEMHOI'0 ONHUCAHMS.

3amanue 5.

CronupyiiTe U mpeoOpa3yiiTe TaHHbIC BHIOOPKH W3
3ananus 4. B cronben "A" na muct "Jlucrl" Excel-daiina
u, ucnoisbdys Excel nnu R(RStudio), Berancnure
TpeOyeMble HIKE BEJTMYHUHEI.

1. Begure xoaddunment acummerpun (hopmyia mo
ymomuanuio B Excel)

2. Beeaute neByto rpanuity 0.9-10BepuTebHOTO
unrepsana 1 E(X)

3. Beenure npaByto rpanuity 0.9-10BepuTEIBHOTO
uHTepBana s E(X)

4. Beeaure neByto rpanuily 0.9-10BepuTEIbHOTO
uHTepBana 11 Var(X)

5. Beenute npaByto rpanuily 0.9-10BepUTEITHEHOTO
uHTepBaia ms Var(X)

6. BBeuTe HIDKHIOIO TPAHUITY HOPMBI

7. BBeuTe BEpXHIOIO IPAaHUILy HOPMBI

8. Iloctpoiite Ha nucte "JIuctl" rucrorpammy u
quarpaMmy "SIIUK ¢ yCMKaMu' ISl KCXOAHOU BBIOOPKH,
ounnieHHoH oT "NA" u BeiOpocos. Eciu nocrpoenust
npoussenensl B R(RStudio), To ckonupyiite noayyeHHbIE
nuarpammbl u3 RStudio va "Jlucrl".

Ilpumepvl munoewvix KOHMPOILHBIX 3A0AHUTL

B simuke coneprxarcs 8 perasnei, M3roTOBJICHHBIX HA MIEPBOM 3aBOJIe, S JAeTalieit
— Ha BTOPOM 3aBOJIE U 7 JIeTaJiel — Ha TPEThEM 3aBoJe. BEposSATHOCTH M3rOTOBIICHUS
Opaka Ha 3aBogax ¢ Homepamu 1, 2 u 3 coorBeTcTBeHHO paBHbI (.08, 0.04 u 0.05.
Haitgure BepositTHoCTh P1 TOTO, 4TO M3BIICUEHHAsA HAy1a4y JE€TAIb OKAXKETCS
Ka4E€CTBEHHOM.
Yemy paBHa BEpOATHOCTH P2 TOr0, 4TO €€ N3roTOBUII BTOPOM 3aBO/I.
[Ipu ananuze aBuakatacTpod B ONpeeIeHHON MECTHOCTHU BBIJICTSIOT TPU
TeppUTOPHUM NajneHus JaiHepa. Ha ropayto MmectHOCTb ipuxoautcst 22% u3 o01ero
yucia ciiyyaeB; Ha paBHUHY - 30% u Ha Mope - ocTaBiuecs 48%. BeposiTHOCTD
TOTO, YTO JIAiHEep He OyeT oOHapyKeH B ropHOM MecTHOCTH coctaBiset 0.05, mis
paBHuHBl — 0.03 u mnsa mops — 0.045. Onpenenuts BeposiTHOCTH P1 Toro, uto
MIPOTIABIIIHIA C pajapoB JaitHep Oynet ooHapyskeH. Haiitu BepositHocTh P2 TOrO, 4TO
MOTEPIICBINNIA aBHaKaTacTpody JaiiHep ObUT 0OHApYKEH Ha paBHHUHE.
B KOHCANTHHTOBOM areHTCTBE paboTaeT 9 cOTpyIHUKOB BBICIIEH KaTeropuu, 9
COTPYJHUKOB — MEPBOM KATETOPUHU U 6 COTPYIHUKOB — BTOPOIl KATETOPUHU.
BeposiTHOCTH OIMMOOYHBIX 3aKITFOYCHHH, BBIJAHHBIX COTPYAHIUKAMU areHTCTBA,
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3aBUCAT OT WX KBanudukanuu u paBHsl: 0.02 — 115 Beiciied kateropuu, 0.04 — s
nepBoi kateropuu u 0.07 — st BTopoid cooTBeTcTBeHHO. Halimute BeposaTHocTh Pl
TOT0, YTO MPU OOPAIICHUU B JAHHOE ar€HTCTBO K CIIy4YailHO BHIOpAaHHOMY
COTPYJHUKY KJIUEHTY OyJIeT BbIJJaHO BEPHOE 3aKIIOUCHHE, U BEpOSTHOCTh P2 Toro,
YTO KIUEHTa 00CTYKUJI COTPYAHUK MEPBOM KaTerOpHUHu.

JuckpeTHas ciaydaiiHas BeJndrnHA X, ONKCHIBAIONIAsA B HEKOTOPOU MOJIEIN
BEITMYMHY YOBITKOB, TPUHUMAET IIeJIbIe 3HaUeHus 2, 5, 6, 7, 8 ¢ paBHOU
BEpPOSTHOCTHIO. HaliuTe cpenHioo BenuuHy yObITKOB E(X) 1

BeposTHOCTh P(X<E(X)).

HezaBucumeble 1UCKpeTHBIE CiTy4yaiiHbie BeMUYUHbl X U Y (AOXOJIbI MO JBYM
KOHTpaKTaM B MJIH. py0Jieil) MOTYT IPUHUMATh TOJIbKO 3HaueHus 2 u 10. [Ipu stom
P(X=2) =0.3, P(Y=2) = 0.8. Haliqute cpeauuii 70xo/ 1o AByM KoHTpakTam E(X+Y)
U TUCTICPCHIO pa3HOCTH 10X010B Var(X-Y).

bank cosepmmi 7000 TpaH3akuui 10 KPEAUTHBIM KapTaM. BeposSTHOCTB TOTO, 4TO
TpaH3akius OyaetT ommbouHol, pasHa 0.00014. Haiinure BeposiTHOCTh P TOTO, UTO
BCE TPaH3aKI[MU OKa3aJuCh KOPPEKTHBIMU. B mose oTBeTa BBEIUTE 3HAYEHUE
IIOJTyYE€HHOU BEPOATHOCTH P.

N3BecTHO, 4TO HOBBIM rajKeT npuodperaet 81.8 % nokymnareneit

maraszuHa. Halgure BeposTHOCTH P Toro, uro u3 700 npumeammx nokKymnareiaen
YHUCJO KYMUBILIKX TaJKET OyAeT 3aKitoueHo Ha otpeske [570, 590]. B none orBeta
BBEJUTE 3HAYCHUE MOJYYEHHON BeposATHOCTHU P.

N3BecTHO, yTO ciyyaiiHas COCTaBIsIONIas U3iepxek Z (B Thic. pyOIieil) npu
MPOU3BOJICTBE HEKOTOPOTO TOBApa OMKCHIBAETCS HOPMAJIbHBIM 3aKOHOM
pactpeneneHus N(m,c) c¢ napamerpamu m=289.3 u 6=51. Haiinure BeposTHOCTH P
TOTO, 4TO CIIy4ailHbIe U3IEPKKU HE TIPeBLICAT 352.9 ThIC. pyOsieil. B mose oTBera
BBEJIUTE 3HAYCHUE MMOJYYEHHOU BEPOSTHOCTH P.

Jlorapudm Temmna pocta R Kkypca HEKOTOPOI BaIIOTHI JOCTATOYHO TOYHO
OMUCHIBAETCS HOPMAJIbHBIM 3aKOHOM pactipesenenus N(m,6) ¢ napamerpamu
m=0.35 u 6=1.16. Haiinure BeposiTHOCTH P Toro, uto sorapudm temna pocta R
okaxkercs BHe nmpomexyTka [0.15; 0.95]. B mone orBeTa BBEAUTE 3HAUCHHE
ITOJTyYE€HHOW BEPOATHOCTH P.

Bpewms t (B MUHYTax) 0KHIaHUS B SJIEKTPOHHOM OYepe/Id B HEKOTOPOM OTJIEICHUU
coepOaHKa pacrpeesieHo 1Mo MoKa3aTeIbHOMY 3aKOHY ¢ napameTpoM A=0.34.
Haiinmute BepostHOCTh P TOTO, 4TO OKMIaHue Ciy4aitHO BRIOpaAHHOTO KJIMEHTA
npouTcs 6o1ee 6 MuHYT. B mose oTBeTa BBeAUTE 3HAUCHUE MOTYyUYCHHON
BEPOSAITHOCTH P.

B HexoTtopom arenTcTBe 00Mmas Beipyuka X (B MIIH. py0.) OT IpOJak TOT0BBIX
KOHTPAKTOB CTPaXOBaHUs UMEET HOPMAJIbHOE paclpeiesieHHE C mapameTpamMu
M=72 u 62 =8.1, a cymMMapHbI€ CTPaXxOBbI€ BHITUIATHI 3a TOJ] OTMIHCHIBAIOTCS
BeIMUMHOM Y, re Y - cllyyaiiHasi BeJIMUMHA, pacipeiesieHHass HOpMaJIbHOMY 3aKOHY
¢ mapamerpaMu M=26 u 62 =5.9. [Ipu 3T0M KO3DPUIIMEHT KOPPETSAUU MEKTY
BBIPYUYKOHM U CTpaxoBbIMH BhIIaTaMu cocTaBisieT p(X,Y)=0.38. Haiinure
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MaTEeMaTUYeCKOe OKUJIaHWE U AUCTIEPCUIO TOA0BOU MPUOBLIU CTPAXOBOTO
areHTCTBA.

11. Axmuu aByx kommanuii A u B umerot niensl X 1 Y, pacnpeiesieHHbIE 110
HOPMaJIbHOMY 3aKOHY C IMapaMeTpamMmu
cootBeTcTBeHHO MA=4, Var(X)=0.78 u mB=13, Var(Y)=0.1. [Ipu 3tom
ko3 GuueHT Koppensuu Mexxay neHamu 2p(X,Y)=—0.22. Haitnurte
MaTEeMaTU4YECKOe OKHUIaHNE U JUCTICPCHIO TICHBI TOPTQEISI, COCTOSIIETO U3 3 aKIun
koMmoanuu A u 7 akuuii kommanuu B.

12. E>xeaHeBHOE KOJIMYECTBO MOKyMHaTesIed MarasuHa, COBEpIIMBIINX MOKYIIKY,
OMHCHIBACTCS CIIy4alHON BEIMUMHON X, pacnpeaeieHHON 0 OMHOMUAIBHOMY
3akoHy ¢ mapamerpamu n =750 u p = 0.84. A cymma yeka (B py0JIsx) KaxKa0ro 13
MOKYIIATEICH OMUCHIBACTCS CIIYYaNHOW BEIIMYMHON Y, PACIPENCICHHOU 110
HOpMaJbHOMY 3aKkoHy ¢ mapameTpamu m = 5000 u ¢ = 150. Ouenure Mmerogom
MomnTte-Kapiio exeqHEeBHYIO CPEIHIO0 BRIPYUKY Mara3uHa U €€ JUCIEePCHUIO.

13.  He3aBucumble HaOIOI€HUS HOPMAIBHO paclpeleIEHHON CITy4ailHON BETUYHHBI
X, ONIMCHIBAKOLIEH ITPUPAIIEHUE CTOUMOCTH aKIIMH HEKOTOPON KOMITAHUH, ITPEACTABIICHBI
B BuJE BeIOOpKH: {142.77; 129.585; NA; 296.452125; 173.512; 82.6353750000001;
171.521; 184.512; 166.928; 162.136; 162.499; 149.177; 193.798; 180.975; 210.735;
175.226; 154.299; 173.883; 172.311; 175.934; 160.028; 155.442; 199.12; 194.044; NA;
160.725; 209.134; 191.234; 169.042; 145.134; 189.409; 196.355; 166.408; 155.963;
149.835; 181.43; 153.562; 183.418; 178.969; 175.663; 176.311; 163.777; 152.934;
187.509; 179.115; 191.44; NA; 168.037; 153.916; 158.904; 167.401; 224.108; 193.583;
195.712; 195.108; 206.216; 160.609; 146.634; 152.127; 140.679; 220.451; 174.423; NA,
143.159; 130.489; 201.663; 188.27; 156.795; 164.98; 183.817; 141.902; 195.668;
157.774; 190.077; 205.86; 156.233; 197.778; 179.119; 159.526; 166.224; 227.412;
171.82; 178.443; 143.003; 165.405; 184.983; 175.985; 190.556; 182.066; 164.375;
151.423; 194.455; 148.491; NA; 167.414; 153.242; 217.41; 146.868; 174.528; 189.192;
183.051; 186.693; 219.087; 146.137; 173.405; 159.892; 195.764; 165.994; 198.305;
203.755; 190.179; 171.622; 167.568; 143.738; 167.222; 161.392; 178.626; 201.83,;
170.296; 171.018; 203.935; 149.839; 222.686; 182.566; 156.698; 179.896; 191.525;
168.171; 202.431; 190.43; 213.419; 177.268; 191.131; 190.346; NA; 146.754; 163.556;
195.722; 192.342; 165.76; 144.212; NA, 183.955; 174.071; 175.951; NA, 181.224;
171.769; 122.398; 141.472; 171.021; 157.218; 154.057; 134.678; 162.678; 173.875;
134.209; 157.401; 150.102; 161.586; 195.934; 200.607; 187.1; 194.632; 192.736;
167.835; 194.439; NA; 177.176; 187.933; 152.27; 133.181; NA; 196.459; 165.808;
176.081; 160.759; 155.341; 189.675; 174.904; 192.409; 181.64; 144.427; 210.256;
219.248; NA; 133.811; 191.61; 177.329; 186.934; 154.904; 165.186; 207.547; 185.299;
168.431; 167.714; 152.199; 166.025; 162.209; 171.707; 204.565; 188.21; 158.054;
153.883; 156.295; 198.819; 174.193; 168.855; 201.108; 191.846; 167.862; 171.956;
171.979; 202.788; 183.942; 182.017; 173.396; 217.054; 185.856; 147.385; 152.414;
145.645; 167.276; 185.963; NA; 177.343; 145.198; 148.802; 194.386; 202.779; 165.17;
151.963; 174.081; 189.5; 183.984,; 168.361; 180.55; 182.18; 127.279; 82.58725; 165.539;
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145.455; 167.86; 175.981; 152.282; 179.162; NA; 167.198; 171.595; 159.03; 202.536;
183.453; NA; 169.381; 169.006; 175.216; 123.409; 156.012; 162.442; 162.329; NA,
206.947; 147.875; 148.502; 190.547; 158.269; 191.562; 185.634; NA; 208.496; 177.133;
183.216; 177.951; 144.261; 130.519; 169.062; 155.459; 183.357; 180.097; NA; 202.035;
206.656; NA; 175.199; 181.927; 163.721; 194.244; 190.675; 164.583; 187.056; 153.976;
202.489; 186.361; 146.7; NA; 180.32; 184.556; NA, 186.194; 190.304}.

CxkommpyiiTe u mpeodpa3yiTe JaHHbIe BRIOOPKH B cTooer] "A" Ha ymct "JIuctl"
Excel-¢aiina u, ucnons3ys Excel wiu R(RStudio), Beranciure Tpedyembie HUXKE
BEJTUYUHBI.

1. BBenure 00beM HCXOAHOM BRIOOPKH

OunCcTUTE UCXOJAHYIO BBIOOPKY OT MPOIMYCKOB, 0003HaueHHBIX Kak "NA", mpeoOpa3zyiiTe
e B BapUAIIMOHHBIN psii ¥ paboTaiiTe Jajee C MOJIyYEHHBIM PSIOM.

. BBeguTe 00beM OUMIIIEHHOM OT MPOITYCKOB BEIOOPKH

. BBenute 3HaueHne ommoOKu BRIOOPKU

. BBemuTe MUHMMAabHOE 3HAYCHUE B BAPUAILIMOHHOM PSITY

. BBeguTe MakcuManbHOE 3HaYEHUE B BApUALTMOHHOM PSIIY

. BBenute nepByro KBapTHIIb

. BBenure mennany

. BBeiute TpeThi0 KBapTHIIb

9. BBeaute cpenHee 3HAYCHUE

10. BBeauTe ncnpaBieHHYIO TUCIEPCHUIO

11. BBeaure cranmapTHOE OTKIIOHEHHE (HECMEIIIEHHOE)

12. BBenute pazmax BbIOOpKU

13. Beenute skciiece (hopmysna no ymonuanutio B Excel)

14. Beenure ko3 uiment acummerpu (hopmyiia nmo ymonuanuto B Excel)

15. Beenute neByto rpanuity 0.9-noBepurensuoro uTepBaia ais E(X)

16. Beeaurte npasyro rpanuiy 0.9-moBepurtenbHOro naTepBaia ais E(X)

17. Beenute neByto rpanuity 0.9-noepurenbHoro uatepsaia st Var(X)

18. Beenute npayto rpanuily 0.9-noBepurtenbHoro uateppaia s Var(X)

19. BBenuTe HUKHIOKO TPAHULLY HOPMBI

20. BBenute BEpXHIOIO TPaHUILy HOPMBI

21. IToctpoiuite Ha ucte "Jlucrl" ructorpammy u tuarpammy "SIk ¢ yCUKaMu' JJis
UCXOIHOM BRIOOPKH, ounIieHHOU OT "NA" 1 Be1OpocoB. Ecnu mocTpoeHust mpou3BeeHBI
B R(RStudio), To ckomupyiite momyuennsie nuarpammbl u3 RStudio Ha "Jluctl".

C BN B o) SRV, NS NRUS I \O)

Il TIo pe3yJibTaTaM COLMOJIOTHYECCKOT0 MCCIICAOBAaHUs OTBETHI PECIOHACHTOB Ha

omnpeie/ICHHBIN BONPOC aHKETHI ITpeIcTaBIeHbI B Bue Beioopku: {Four; Five; Two; One;
Two; NA; Four; Two; Thr; Five; One; Five; Two; One; One; NA; One; Two; Five; Two;
One; Two; One; NA; One; Two; Two; Two; Two; Four; Five; Two; One; Thr; Thr; Two;
One; Thr; Two; Two; Four; One; Two; NA; One; Two; Two; One; Thr; Two; One; One;
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One; Two; Four; Four; One; Two; NA; Two; Four; Two; Two; One; Five; One; Two;
Five; One; NA; Two; One; Two; Two; Thr; NA; Thr; Two; Two; Thr; Two; Five; One;
Four; Two; Two; One; Thr; NA; Two; Two; Five; Four; Thr; Five; Four; One; Two; Four;
Thr; Five; Thr; Four; Two; NA; Two; Thr; One; Two; Two; One; Two; NA; Two; One;
Two; Four; Thr; One; One; NA; Thr; One; Five; One; NA; Five; Four; Two; Two; One;
Four; Five; Five; One; Thr; Four; Two; NA; Four; One; One; Two; Five; Two; Thr; One;
Two; Two; Two; Two; Four; One; NA; Two; Four; Two; One; Thr; NA; Two; Five; Two;
Four; Five; Two; Two; Two; One; Two; Thr; One; Five; One; Two; Two; Two; Two;
One; Two; Two; One; Four; Thr; Two; Two; Five; Four; Five; Two; Two; Five; Two;
Five; Four; One; Five; One; Thr; Two; NA; One; Two; Two; Four; Five; Two; Five; Two;
Two; Two; Four; Two; Five; Two; Two; Thr; One; NA; Two; Two; Thr; One; Five; Two;
Five; Four; Two; Thr; Four; One; Two; NA; NA; Five; Four; One; Two; One; Two; Five;
Thr; NA; One; One; Two; One; Five; One; Thr; Two; One; Two; One; Five; Four; Four;
Two; Five; One; One; NA; One; One; Thr; One; Two; Five; One; Two; Five; One; Two;
One; Thr; Two; Four; Thr; Thr; NA; Four; Two; Two; Two; Four; NA; Two; Two; Two;
Five; Five; Two; Two; Four; Four; Two; Four; Two; Four; NA}.

Cxonupyiite u mpeoOpasyiite B ctosiden "A" nanubie BbIOOpKH Ha yucT "JIuct2"
Excel-daiina.

Hcnonb3ys Excel unu R(RStudio), ounctute BBIOOPKY OT MPOITyCKOB, 0003HAYEHHBIX KaK
"NA", 1 OTBETHTE Ha CIEAYIOIINE HUKE BOIIPOCHI.

1. Beeaute 06bem ountieHHo oT "NA" BeIOOpKH

2. BeeauTe KOIMUYECTBO Pa3IMYHBIX BAPUAHTOB OTBETOB PECTIIOHICHTOB, BCTPEUAIOIIUECS
B OUYMIIICHHOMN BBIOOpPKE

3. BBeauTe KoIM4eCTBO PECTIOHEHTOB, KOTOPBIE Jainu oTBeT "Five"

4. Brenure 10JII0 PECIIOHIEHTOB, KOTOpBIE Janu oTBeT "Four"

5. Beeaute neByto rpanuily 0.9-moBepuTeIbHOTO HHTEPBAIA 711 UCTUHHOM JTOJTH

6. Beequte npasyto rpanuity 0.9-10BEpUTEILHOTO UHTEPBAJA JJ1s1 ICTUHHOW JI0JIU
otBeTroB "Four"

Ha ypoBue 3naunmoctu 0.01 npoBepbTe KpuTepuem coryacus (Xu-KBagpar KpUTepueM
[Tupcona) runore3y o paBHOBEPOSTHOM PACIIPEIETICHUN OTBETOB PECIIOHICHTOB.

7. BBenuTe KOJINYECTBO CTEIIEHEH CBOOOIbI

8. BBeauTe KpUTHYECKOE 3HAUECHUE CTATUCTUKH XU-KBaJpaT

9. Benure HabmomaeMoe 3HaYCHUE XHU-KBaJIpaT

10. Benute 1, ecnu ecTh OCHOBaHUSI OTBEPTHYTh THIIOTE3Y O PABHOBEPOSTHOM
pacrnpeiesiecHud OTBETOB, WK BBeaAuTe (), €CIM TaKUX OCHOBAaHUM HET.

11. IToctpoiite Ha nucte "JIuct2" rucTorpammy Jjist UCXOHOUN BBIOOPKH, OUUIIIEHHONW OT
lINA".
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Teopemuuecxue 80npPOCHL 07151 NO020MOGBKU K IK3amMeny

1.OcHOBHBIE KOMOMHATOpPHBIE MpaBUJIA: CIIOKEHUE, MPOU3BEICHUS, NEPECTAHOBKH,
COYETaHHUs U pa3MeIleHUs 0e3 MOBTOPEHHI;

2.Knaccuueckast 1 reoMeTpruecKasi BEpOSITHOCTD ((POPMyYJITbI BEIYUCTICHHUS )

3.®opmyna moHOM BeposaTHOCTH U popmyna baiieca;

4 .BeposTHOCTH B cxeMme bepHyiuu;

5.0mnpenenenust (B T.4. GOPMYJIbl BHIYMCICHUS) U CMBICI MaTEMaTHYECKOTO OKUJIaHUS,
JTUCIIEPCUM, KOBapuallMd M  Kod(pPUIMEHTa KOppelsuu I  JUCKPETHBIX U
HEIPEPBIBHBIX CIIyYalHbIX BEJIUYHH;

6.CnenuanbHble  JTUCKPETHBIE pachpenescHus: OWHOMHUAIbHOE, TEeOMETPUYECKOe W
[IyaccoHa, UX MaTEMAaTHYECKUE OXKUIAHUS U TUCTIEPCUU;

7.CnenuanbHble  HENPEPBIBHBIE  pPACHPEEICHUS: HOPMalbHOE, [OKa3aTeIbHOE U
PaBHOMEPHOE, UX MAaTEMaTUUYECKUE OKUJAHUA U JUCIIEPCHH;

8.LlenTpanbHas mpenenabHas TEOpeMa MU 3aKOHBI OoJbIIMX uucesl ((POPMYIUPOBKU H
CMBICIT)

9. Omnpenenenust (B T.4. (OpMyJbl BBIUHUCICHHS) W CMBICT TOYEUHBIX OIICHOK
OIMCATEIbHOW CTaTUCTUKH;

10.MHTEpBaNbHBIE OLIEHKH IS TEHEPATIBHOTO CPEAHETO, TUCIIEPCUH U JT0TU
OMHOMUAJIBHOTO pacIpeieeHMs;

11.0mpenenenue (hopMyibl) TpaHULl HOPMBI U BEUIETOB;

12.0mnpenenenre BHIOOPOYHOTO KOd(DPHUITMEHTa KOPPETAIUY;

13.Anaroputm u GopMyJIbl TPOBEPKH CTATUCTUYECKHUX TUIOTE3 HA PABEHCTBO MapaMeTPOB
HOpMAaJIbHOTO pacnpeaeneHus: t-tect u F-tecr;

14.Anroputm u popmyiibl peanuzanuu Xu-kBajapat kputepus [lupcona;

15.ITonsitue P-3nauenus (Pvalue)

8. IlepeueHb OCHOBHOIi W /JONMOJHUTEIbHOW Y4YeOHOIl JHMTEpPaTyphl,
HEe00X0UMOI /1JIsl 0CBOCHMSI AN CIMIIJINHBI

PexoMenayemasi iureparypa

a) OcHOBHas JUTEpaTypa:

5. Teopust BeposSTHOCTEM M MaTeMaTH4ecKash CTaTUCTHKa. MaTreMaTudyecKue
Mozenu : yueOHuk qis By3oB/ B. JI. Matnes, JI. A. Ilanuenko, I'. FO. Pusnuyenko,

A. T. Tepexun. — 2-e usn., ucnp. u gomn. — Mocksa : U3znarensctBo IOpaiit, 2021. —

321 ¢. — URL: https://ez.el.fa.ru:2428/bcode/470481

0) JlomosiHuTEILHAS JIUTEPATYpPa

6. Henexkuna, N.E. Teopuss BeposiTHOCTE M MareMaTuyeckas CTAaTHCTHKA B


https://ez.el.fa.ru:2428/bcode/470481
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BoIlpocax M 3aaadax : yueoHoe mocobue / Jlenexxkuna U.E., Cremanos C.E., Ilpiranox

N.1. — Mocksa : KnoPyc, 2021. — 254 ¢.— URL.: https://www.book.ru/book/938240

9. Ilepeuenb pecypcoB HH(POPMANUMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH
«HTEpHEeT», HEOOXOAUMBIX IJISI OCBOCHHS IUCIHUIINHBI

1. DOnexrponHas 6mbmmoTexka GunancoBoro yauepcurera (9b) http://elib.fa.ru/

2. DOnekrponHo-6modmroreunas cucrema BOOK.RU http://www.book.ru

3. DIeKTPOHHO-6MOIMOTeUHas cicTeMa «YHUBepcuTeTcKas 6ubmortexa OHJIAMH»
http://biblioclub.ru/

4. DneKTpOHHO-OMOIMOTEeUHas cucteMa Znanium http://www.znanium.com

5. DIEeKTPOHHO-6MOIMOTeuHas cucTeMa n3aatenbeta «FOPAUTY https://urait.ru/

6. DnexTpoHHO-OMOIMOTEYHAs cucTeMa n3natenbeTBa [Ipocmekt
http://ebs.prospekt.org/books

7. DneKkTpoHHO-OMOIMOTEeYHas cucteMa n3narensctBa «Jlanw» https://e.lanbook.com/

8. DnexrtponHas 6ubnuoreka M3aarenbekoro noma «I"peOCHHUKOBY
https://grebennikon.ru/

9. Menosas ounaitH-6nbmuotexka Alpina Digital http://lib.alpinadigital.ru/

10. Hayunas siekTponHas oubsimoteka elLibrary.ru http://elibrary.ru

10. MeToanyeckue yKazaHusi 1Jsi 00y4alOIIUXCA M0 OCBOCHUIO TN CIIMILIMHBI

HaumeHnoBanue MCTOAHNYCCKHUX FO,Z[ MCCTOHaXO)K,Z[eHI/Ie MaTepuaia (CCLIJ'IKa Ha
MaTEepUajIoB sl 00yUarOIUXCs | YTBEPKICHUS NOII, napopMaimoHHbIN CTEH]
kadeapsl/punmana, ap.)
Meroanueckue ykasaHus K 2021 http://www.fa.ru/fil/ufa/about/ums/Page
JEKIHAM s/info.aspx
MeToauyecKue yKa3aHus K 2021 http://www.fa.ru/fil/ufa/about/ums/Page
NPaKTUYCCKUM 3aHATHIM s/info.aspx
MeTtoaudeckue yka3zaHus 2021 http://lwww.fa.ru/fil/ufa/about/ums/Pages/info.a
CaMOCTOSITeNIbHOM paboTe SpX
MeTtoaudeckue yka3aHus K 2021 http://lwww.fa.ru/fil/ufa/about/ums/Pages/info.a
KOHTPOJIbHOW paboTe SpXx
11.11lepeyeHb HHGPOPMALTMOHHBIX TEeXHOJIOTHH, HCIOJIb3yeMbIX npu

OCYyLIeCTBJICHMH 00pa30BaTeJbHOI0 NMpouecca mo JMCHUIIMHe, BKJIKYas NepeyeHb
HE00X0UMOr0 MPOrpaMMHOr0 olecredyeHUss W HH(POPMANUOHHBIX CIHPABOYHBIX
cucreM (NP HEOOXOAMMOCTH)


https://www.book.ru/book/938240
http://elibrary.ru/
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11.1. KoMIIeKT JUMLIEH3MOHHOI0 IPOrPAMMHOI0 00ecTeYeHns :
[TpoxyxTsl komnanuu Microsoft, Bkimouas OC Windows u Office.

11.2. CoBpemeHHbIe NpodecCHOHANIbHBbIE 0a3bl JAHHBIX U UH(POPMALMOHHBbIE
CIPABOYHBIE CHCTEMBI

OnextpoHHoe nepuoaudeckoe wu3ganue CropaBounHas IIpaBoBas Cucrema
Koncynprant bromkernsle opranuzanuu: sepeus [pod.

11.3 CeprupmuupoBaHHble NPOrpaMMHbIe M aNNapaTHbIe CPeICTBAa 3alIUTHI
uHpopManuu

CeptuduumpoBaHHble  MPOrpaMMHBIE UM allapaTHbIe  CPEACTBA  3AIIUTHI
uHGOpPMAIIUU — HE UCTIONB3YIOTCS.

10. Onucanue MaTepHaJIbHO-TEXHUYECKOI 0a3bl, HEe00X0AUMO IS
OCYyILIEeCTBJICHHSI 00PAa30BaTEJILHOI0 MPOLECCA MO JMCIUIIHHE

Y4yeOHast ayauTopwsi I MPOBENCHUS BCEX BHUJIOB 3aHATHH, MPEAYCMOTPEHHBIX
porpaMMoi OakairaBpuaTa, OCHAIIEHHAas 000PYJOBaHUEM M TEXHUYECKUMHU CPEICTBAMHU
oOyJeHusl.



