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Pabouast mporpamMma cocTaBiieHa C y4€TOM TPeOOBaHHUIA:

e [OpsJKAa OpraHu3aliM ¥  OCYIIECTBJICHUS  OOpa3oBaTENbHOW  JEATEIIBHOCTH  T10
o0Opa3oBaTeNbHBIM IpPOTpaMMaM  BBICHIETO 00pa3oBaHMs — TMporpamMmaM OakajaBpuara,
mporpaMMaM  CHEIMaTeTa, MpPOrpaMMaM  MAaruCTpaTypbl, YTBEP)KICHHOIO IPHUKA30M
MunucTepcTBa HayKH U BbIcIIero oopasosanus Poccuiickoit deneparmu ot 06.04.2021 Ne 245
(C UI3MEHEHHUSIMH U JIOTIOJIHCHHUSIMU ),

e (enepaabHOr0 rocy1apcTBEHHOr0 00pa30BaTENBHOIO CTaHAApTa BhICHIETO OOpa30BaHUS IO
HanpaBieHuto noarotoBku 38.03.05 busHec-uHpopMmaTHKa, YTBEPKIECHHOTO IPHKA30M
MuHucTepcTBa HaykM W BhIciiero oOpaszoBanus Poccuiickori ®enepamuu ot 29.07.2020 r.
No 838 (¢ U3MEHEHUSAMH U IONIOJIHEHUSIMHU ).

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMYy:

CTapIIHi MperoaaBaTelb
kadenpsl HGOPMAITMOHHBIX TEXHOIOTHHA,
MaTeMaTUKU U QU3UKH E.A. PoiOnHIIEBa

PaGouass mporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbl MHPOPMALMOHHBIX TEXHOJOTHH,
MareMaTuku u Gu3ukH (mporokon Ne 8 ot «7» anpenst 2025 1.).

3aBenyrommii kadgeapoi B.10. Unbun

Pabouasi mporpamma pekoMeHJ0BaHa K HCIOJIb30BAHHIO B Y4EOHOM IPOLECCE METOAMYECKON
KoMuccuen akyaprera skoHOMUKH U yripasieHus AITK (mporokon Ne 8 ot «24» anpenst 2025 1.)

IIpencenaresib MeTOANYECKON KOMHCCHHU A.B. Xynouei

PykoBoauTe/ b 0CHOBHOM NPO(eCcCHOHATBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl B.1O. Unbun




1. IIpeamer. Llesu 1 3a1a44 JMCHUILUIMHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJbHON MPOrpaMMBbI

IIpenmeToM JMCHMIIMHBI SBJISIOTCS OCHOBHBIE TIOHSATUS W METOJBI
BEPOSATHOCTEN U MATEMaTUYECKON CTaTUCTUKMU.

HenassMu 1UCHUILIMHBI ABJAAWTCA: GopMUpOBaHHE 0A30BBIX 3HAHMM U MPAKTUYECKUX
HABBIKOB 110 TEOPUHU BEPOSTHOCTEH U MATEMATHUECKON CTATUCTUKE, HEOOXOIUMBIX JJIsI PEIICHUS
3ajau B MNpodeccHOHANbHON cdepe NesATENbHOCTH; pPa3BUTHE MOHATHHHONW TEOPETHKO-
BEPOSATHOCTHOMN 0a3bl; GOPMUPOBAHNE YPOBHS MATEMATHUECKON MOATOTOBKH, HEOOXOIUMOM TSt
00paboOTKM M aHajaM3a CTAaTUCTUYECKHX JAaHHBIX, B OCHOBE KOTOPBIX JIEKUT COBPEMEHHBIN
MaTeMATHYECKUN anmapar; pa3BUTUE CIIOCOOHOCTEH K aHATN3Y U JIOTHYECKOMY MBIIIICHUIO.

Teopuu

OCHOBHBIMH 321a4aMHU U3YUYE€HUS] TUCHHUILINHBI SIBJISIOTCS .

— H3YyYECHHE OCHOBHBIX IOHATHI, TEOpPEM M METOJAOB TEOPHUH BEPOSTHOCTEH U
MaTeMaTUYEeCKOM CTaTUCTUKH,

—(hopMUpOBaHHE NMPAKTUYECKUX MPUEMOB M HABBIKOB PEIICHUS TUIIOBBIX BEPOATHOCTHBIX
3a/1a4, HAIIPaBJICHHBIX HA MIPAKTUYECKOE TPUMEHEHUE B YKOHOMUKE;

— (hopMHpoOBaHHE NPAKTUYECKUX MPUEMOB U HABBIKOB IMPEACTABICHUS U 00pabOTKH
CTATUCTUYECKUX JAHHBIX,

— TpuOoOpeTeHHEe HAaBBIKOB CAMOCTOATEIbHOW pabOThl C JHUTEpaTypol U JIPYTHMH
MH()OPMAIITMOHHBIMU KUCTOYHUKAMH 110 TEOPUU BEPOSITHOCTEH U MATEMATUYECKOM CTAaTHUCTHKE.

— pa3BUTHE JIOTUUECKOTO MBIIUICHHUS] 1 YMEHHUSI CTPOT'O U3JIaraTh CBOM MBICIIH.

—  TPUMEHEHHE  BEPOATHOCTHO-CTATUCTMYECKUX  METOAOB  JUIsi  TMPOBEIACHUS
KOJIMYECTBEHHOT'O aHaJIM3a JaHHBIX, MOCTPOCHUS CTAaHAAPTHBIX BEPOSTHOCTHO-CTATUCTUUECKHUX
MOJIeJIeH U aHaJu3a Pe3yIbTaTOB HCCIICIOBAHUS.

MecT0 AUCHMIUIMHBI B CTPYKType oOpa3oBaTeibHOH mnporpammbl. [lucuuninuna
«Teopus BEpOATHOCTEH M MaTeMaTHUYECKas CTATHCTUKA» OTHOCHUTCS K JUCIUIUIMHAM 0a30BOMU
gactu (b1.0.22) ocHoBHOW mpodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrPaMMBI  BBICHIETO
obpazoBanust (masiee OIIOII BO) gns wanpasnenuss mnoarotoBku 38.03.05 busnec-
nHpopMaTuKa.

JuctunnuHa Oa3upyercsi Ha 3HAHMSIX, TOJYYEHHBIX B pPaMKax IIKOJRHOTO Kypca
MaTeMAaTUKH WM COOTBETCTBYIOIIUX IUCIMILIUH CPEIHETro MpodeccuoHaIbHOTO 00pa3oBaHus,
SBJISIETCSL  JIOTUYECKHM TPOJOHKEHUEM COJEpKaHHUS IUCHMIUIMH «JIuHeiHas anreOpay,
«MaremMaTHYECKUI aHaIU3».

Huctunnuna uywutaercss B |l cemecTpe, mosToMy mpeamiecTBYeT IUCHUILIAHE
«IDKOHOMETPUYECKHE U MATEMATUYECKUE METObI UCCIEIOBAHUS.

2. IlepeyeHb IIAHMPYEMBbIX Pe3yJIbTATOB 00yUE€HHUS MO AUCIHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeILHOM

NMpPOrpaMMabl
Koawl ®opmyaupoBka |UuaukaTopsl noctixenns I[lianupyemblie pe3yJibTaThl
KOMIIETCHIH i KOMIIeTeHIIM U KOMIIeTEHIIMH o0y4eHust
YK-1 Criocoben YK-1.1. Amanuzupyer  [3HaTh: criocoObl popmanuzanuu
OCYILIECTBIATH 3aJ1a4uy, BBIIEIA €€ M IIOCTAHOBKM 3aJ1a4H, e

MOUCK, KPUTUUECKUN
AHAJIN3 U CHHTE3
nH(popMaIuy,
MPUMEHSITh
CHCTEMHBIH MOAX0]
TUTST pEIICHUS

IMOCTAaBJICHHBIX 3aaa4

0a30BBIE COCTABJISIONINE,

OCYIIIECTBIISIET
MEKOMITO3UIIUIO 3a1aUn

0a30BEIE COCTABIISAIOLIINE;
YMeTh: aHATH3UPOBATH 3371a4y,
BBIIENA €€ 0a30BbIE
COCTaBJISAIONTUE, OCYIIECTBIISIT
TEKOMITO3HIIHIO 3a0a4H;

MMETh HABBIKHM . aHAJIN3a U

MaTEMAaTHUYCCKOI'o OIMMCaHus




Koambt ®opmyiaupoBka (Magukatopsl foctixkenusi I[lnanupyemble pe3yJibTaThl
KOMIIeTeH LM KOMIIETEHIIMH KOMIIETEHIIMH o0yueHus1
TUIIOBBIX 3a1a4 U 3a1a4
[IPUKJIIATHOTO CONEPIKAHU.
YK -1.2. 3HATH: OCHOBHEIC IIOHATHS,

OcCylIecTBIISIECT TIOUCK U
KPUTHYECKH aHAIHU3UPYET
nH(pOpMaIuto,
HEOO0XOAUMYIO ISt
[pEILICHHSI TOCTABICHHOM
3aauu

TEPMHUHOJIOTHIO U METOJIbI
BBICILIC MATEMATUKH KaK
cpencTBo (hopmMupoBaHUS
(yHIaMEHTAJIBHBIX U
MPUKIIATHBIX 3HAHUI;

YMeTh: CaMOCTOSTEIBHO
[paboTath ¢ yueOHON U HAyYHOU
I TEPATYpO, pACILIUPSTH CBOU
MaTeMaTUYeCKue O3HAHMUS,
CaMOCTOSITENIbHO BBIOUPATH
METO/IbI PEILICHUS
po(hecCHOHATLHBIX 3a]1a4;

IBO3MOXHBIC BApHAHTbI

HMETh HABBIKH
CaMOCTOSITCIILHOI'O  OBJIAJCHUS
HOBBLIMH  TEXHOJIOTHSIMU 17
[PCIICHUA 3a1a4 158 HX]
BHE/PEHUEM B
poQeCCHOHATBHYIO
EATEIbHOCTD.

YK -1.3. 3HATh: OCHOBHEIC ITOHSTHS,

PaccmaTtpuBaet OIPE/ICIICHUS] ¥ METO/IbI OCHOBHBIX

[Pa3/IEIIOB TEOPUH BEPOSITHOCTEH;

Ornipenenser u OLEHUBAET
[MOCTIECTBUS BO3MOMKHBIX
[PELLIEHUH 3a/1a4n

[pEeLICHUS 3a/1a4H, YMeTh: PUMEHSTh

OLICHUBAas1 UX MaTeMaTHYECKUI

ITOCTOMHCTBA U MHCTPYMEHTApUH Ui PELICHUs

HEIOCTAaTKHU TUITOBBIX W IMPUKJIAAHBIX 3a1a4 B
npodeccCuoHambHOM
NesITeTbHOCTH;
MMeTh HaBBIKH: BEIOOpa
OINTHUMAJIBHBIX METOJ0B PCIICHUA
MOCTABJICHHBIX 337a4.

YK-1.4. 3HATBH: METO/BI PELICHUS

OCHOBHBIX THITOBBIX U
MPUKIIAIHBIX 33/1a9 B
npodeccCuoHambHOM
NesITeTbHOCTH;

yMeThb: (OpMaIn30BaTh
HPKOHOMHYECKHUE SIBIICHUS U
[POLIECCH] B BUJIE
MaTeMaTH4YeCKUX JTaHHbIX,
MPUMEHSATH Pa3InYHbIC METOIBI
[PETLICHYS;

UMeTh HABBIKH: 00paboTKH,
YHCIIOBBIX PACYeTOB U
OLICHMBaHUS HHPOPMAIIHH,
[MOJIy4EHHOU B pe3yJIbTare

CIICHHA ITOCTABJICHHBIX 3aJa4.




3. O0béM TUCHUIUIMHBI M BHABI Y4eOHOM padoThI

ouHas popma

3aouHas popma

O4YHO-3a04YHasd

00y4YeHHS oOyuenust | popma oOyyeHus
B T.Y. IO BCETO BCETO
Butbi pabot cemMecTpam
BCETO
£ = =
3 5] 5]
= = =
Q [0 [0
o o o
™ ™ ™
OO6rmas TpyI0EMKOCTD 6/216 6/216 - 4/144
JMCUIUIUIAHBI, 324.€/1./9aC0OB, B TOM
qucie:
KonrtaktHas paboTa, 4acoB: 2 2 - 44
- JIeKIIHH 36 36 - 22
- MPaKTHYECKUe (CEMUHAPCKHUE) 36 36 - 22
3aHATHS
- 1abopaTopHbBIE paOdOTHI - - - -
CamocTosTenpHas padoTa, 9acoB 108 108 — 172
KoHTpoJIb yacoB 36 36 — —
Bua npomMeXyTo4HON aTTeCTalluu JK3aMEH | DJK3aMEH - JK3aMEH
(3a4€T, SK3aMEH)




4. Cogepxanue TUCHUILINHBI

4.1. Pa3fenbl AMCHMIIJIMHBI M BUAbI 3aHATHI (TeMaTUYeCKHUH TLIaH).

Ne
i Pa3nen muciuIninHebl JI I13 JIP CPC
Ounast popma o0ydeHUS
111 cemecTp
Paznen 1. Cayuaiinbie coObiTus. Boiunciienue 10 10 34
BEPOSATHOCTEN CIIyYAHBIX COOBITHIA.
1 Tema 1. OCHOBHBIEC TOHATHUS TEOPUU BEPOSITHOCTEH. 4 4 B 14
' CrnyuaitHble COOBITHS U UX BHIIBI.
2 Tema 2. TeopeMbI CIIOMKEHHS 1 YMHOYKEHHSI BEPOSITHOCTEH 1 2 2 6
" | X CIIeZICTBYL

3. | Tema 3. TlomHast BeposttHOCTS. DopMysibl bavieca. 2 2 — 4

4. | Tewma 4. IToBTOpHBIE HE3aBUCHMEBIE HCIIBITAHHMS. 2 2 — 10
Pazjen 2. Cyuaiinbie BeJITHYUHBI. 3aKOHBI
pacnpenesieHusi H YUCI0OBbIE XaPAKTEePUCTHKH 8 10 - 32
CJAYYaHBIX BeJIMYHH.

5 Tema 5. JluckpeTHble cilydyaiiHble BETUYMHBI U UX 4 4 B 16

" | YMCIIOBBIE XapaKTEPUCTHKH.
6 Tema 6. HeripepbIBHBIC CITyJaifHBIC BEIMIMHBI U X 4 4 12
" | YMCIIOBBIE XapaKTEPUCTHUKH.

7. |Tema 7. 3aKoH OOJIBIINX YHCEIT. — — — 4
Pa3nea 3. Cucrema AByX ciIy4yailHbIX BeJIMYUH U 5 5 B 20
ee YHCJI0Bble XapaKTePUCTUKH.

8 Tema 8. Cucrema qByX AUCKPETHBIX CIIy4alHbBIX 5 5 B 20

" | BEJIHYHH.
Pa3nen 4. OcHOBBI MATEMaTHYECKOMH
A 16 16 | - 58
CTATHUCTUKHU
9 Tema 9. OCHOBHBIC TOHATHS MATEMATHICCKOM 4 4 10
" | CTAaTHCTHKH.
10 Tema 10. ToueuHble ¥ UWHTEpBAJIbHBIE OLIEHKH 4 4 14
" |mapaMeTpoB pacmpeeIeHusl.

11. |Tema 11. [IpoBepka cTaTUCTUYECKUX THUIOTES. 4 4 — 14

12. |Tema 12. JluneliHas mapHasi perpeccHsl. 4 4 — 10

13. |Tema 13. HenuueliHas mapHasi perpeccus 2 2 — 10

Bcero 36 36 - 144
3aounasi popma o0yueHus
Bcero - - - -




OuHo-3a04Has popma 00yueHust

111 cemecTp
Pasznea 1. Cayuaiinbie coObITHSI. Bhluncienune 8 8 38
BEPOSITHOCTEH CJIy4YalHbIX COOBITHIA.

1 Tema 1. OcHOBHBIE TOHATHS TEOPUU BEPOSATHOCTEN. 2 2 18
CrnyuaitHble COOBITHS U UX BHIBI.

5 Tema 2. TeopeMb! CIIOKEHMS M YMHOXKEHHS! BEPOSITHOCTEN U 9 5 6
VX CJIETICTBUSL.

3. | Tema 3. TlomHast BepostrHOCTh. Dopmysin baiteca. 2 2 4

4. |Tema 4. IloBTOpHBIC HE3aBUCHMBbIC UCTIBITAHHS. 2 2 10
Paznea 2. Ciryyaiinbie BeJIMUMHbI. 3aKOHBI
pacnpeieieHusi H YUCI0OBbIE XapaAKTEePUCTHKH 6 6 36
CJYYaHHBIX BeJIUYNH.

3 Tema 5. JluckpeTHble cilydyaiiHble BETUYMHBI U UX 2 5 20
YHUCJIOBBIE XapaKTEPUCTUKH.

6. Tema 6. HeripepbiBHBIE CiTy4aiiHbIE BETUYMHBI U UX 4 4 12
YHCIIOBBIE XapaKTEPUCTUKH.

7. |Tema 7. 3aKkoH OOJIBIINX YHCEIT. — — 4
Pazgen 3. Cucrema ABYX CJIy4YailHbIX BeJIMYUH H 3 a 20
ee YNCJI0Bble XapaKTePUCTUKH.

8. Tema 8. Cuctema AByX AUCKPETHBIX CIy4alHbIX B B 20
BEJIMYHH.

Pa3nen 4. OcHOBBI MAaTEeMaTHYeCKOMH 8 8 74
CTATUCTUKH

9 Tema 9. OCHOBHBIC TOHATHS MATEMATUICCKOM 5 5 14
CTaTUCTHUKH.

10, Tema 10. ToueuHble W WHTEPBAIBHBIC OICHKH 5 2 18
apaMeTPOB paclpeieNICHHUs.

11. |Tema 11. IlpoBepka CTaTUCTUYECKUX THIIOTES. 2 2 18

12. |Tewma 12. JIuneiinas perpeccusi. 2 2 14

13. |Tema 13. Henuneiinast mapHasi perpeccus — — 10
Bcero 22 22 172




4.2. Conepxanue pa3/ieioB y4eOHON JUCHUNIMHBI.

Paznen 1. Cayuaitnovie coovimus. Beluucnenue eeposamuocmeit ciy4aiinblx coovimuil.

Tema 1. OcHOBHBIC NOHATHS TeoOpUH BeposiTHOCTel. CirydaiiHble COOBITHS U HX BH/BI.

[TpocTpancTBO 3sieMeHTapHbIX coObITUH. Kiaccuueckoe ormnpeneneHue BepOSTHOCTH.
OcHoBHBIE  (hOpMyTBI KOMOMHATOPHKH (COYETaHMs, pa3MEIICHHs, IEepPEeCTaHOBKU 0e3
MOBTOPEHUM M ¢ MOBTOpeHHsIMH). OTHOCHUTENbHAs 4YacTOTa M CTATUCTUYECKas BEPOSTHOCTb.
I'eomeTpuyeckas BEpOSTHOCTD.

Tema 2. TeopeMbl cJ105KeHHSI M YMHOKEHUSI BEPOSITHOCTEH U X CJIeICTBUS.

Teopema ciOKEHHsT BEPOATHOCTEH Ui HECOBMECTHBIX coObITHi. Teopema cioxeHUs
BEpPOATHOCTEH i1 COBMECTHBIX COOBITUH. TeopemMa yMHOXKEHUS BEpOSTHOCTEH JJIs
HE3aBUCHMBIX COOBITHHA. TeopemMa YMHOXEHHS BEPOSITHOCTEH [UIS 3aBUCHMBIX COOBITHIA.
BeposTtHOCTb MOsIBIIEHUS XOTS ObI OJJHOTO U3 COOBITHIA.

Tema 3. Ilontnas BepositHOCTHL. PopmyJisl baiieca.

Tema 4. [loBTOpHBbIE He3aBUCHMbI€ UCIIBITAHUS.

®opmyna bepnymnu. HaueposiTHeiiinee uwncio mosiBieHUs coObiTusi. JlokanbHas u
uHTerpaibHas TeopeMbl Jlammaca.  @®opmyna Ilyaccona. BeposTHOCTh  OTKIIOHEHUS
OTHOCHUTEJIBHOM YacTOThI OT IOCTOSIHHON BEPOSTHOCTU B HE3aBUCUMBIX UCIIBITAHUSX.

Pa3nen 2. Cnyuaiinoie genuuunsl. 3aKoHbvl pacnpeoeieHus u
YUC106ble XAPAKMEPUCIMUKU CYYAUHBIX 6ETUYUH.

Tema 5. /luckpeTHble cayqyaiiHble BeJIUYMHbI U UX YHCJIOBbIE XaPAKTEPUCTUKH.

[lonsiTHE [HUCKPETHOW CIy4allHOW BEIMYMHBL. 3aKOH paclpeiesieHUs] JIUCKPETHOM
CiIy4yallHOM BelW4uuHbl. @DYHKIUSA pACIPENCICHUs JTUCKPETHOM CIydallHOM BEJIMYHHBI.
OcCHOBHBIE YHCJIOBBIE XAapPAaKTEPUCTUKH IUCKPETHOM CIIy4allHOM BEJIMYMHBI: MAaTEMATUYECKOE
OXUJaHWe, JUCIepcusi, CpelHee KBaJgpaTHuecKoe OTKJIOHeHHE. (OCHOBHBIE  3aKOHbI
pacripesiesieHus] JUCKPETHOM Ciay4ailHOW BeNUMYMHBI: OMHOMMAIBHBIM 3aKOH pacupeieseHHs,
3aKOH pacupeneneHus Ilyaccona, reOMETPUYECKUN 3aKOH pacrpeneieHus,
TUIIEPreOMETPUUECKUN 3aKOH PACIIPENCICHUS.

Tema 6. HenpepbIBHBIE ci1y4aiiHble BeJIMYUHBI U UX YMCIOBbIe XapaKTEPUCTHKH.

IlonsATHE HENpepeIBHOW Cily4ailHOW BenuuuHbl. DyHKLIMSA pacHpelNeicHUus BEPOSTHOCTH,
IUIOTHOCTh PACIPEAETICHUS] BEPOSTHOCTU HENPEPHIBHOM ciaydailHOW BenuuuHbl. OCHOBHBIE
YHCJIOBBIE XapaKTEPUCTUKHU HENPEPHIBHON CIyd4allHOW BEJIIMYMHBI: MATEMATUYECKOE OXKHUIAHUE,
JTUCIIepCusi, CpelHee KBaJpaTH4ecKoe OTKIOHeHHe. (OCHOBHBIE 3aKOHBI paclpeeseHus
HEINPEPBIBHON CIIy4YalHON BEJIMYMHBI: PABHOMEPHBIA 3aKOH paCIpENENICHUs, MOKAa3aTEeIIbHBIN,
HOpMaJIbHBINA. DYHKIMS HAJICKHOCTH.

Tema 7. 3akoH 00JIbIIMX YHCET.

3axoH 6onpinx yncen. HepaBenctBo YeOrnimieBa. LlenTpanbHast rpaHuyHas TEOpeMa TEOpUN
BEPOSATHOCTEM.

Pa3znen 3. Cucmema 08yx ciyuaiinblx 6e1udun u ee Yuci06ble XapaKmepucmuKu.

Tema 8. Cucrema IByX IHCKPETHBIX CIy4aiiHbIX BeJTHYHH.
3aKOH pacHpelielieHUss M 4YMCIOBBIE XapaKTEPUCTHUKU CHUCTEMBI JIBYX JUCKPETHBIX
CIIy4aifHbIX BEJTMYMH, KOPPEISALIMOHHBIA MOMEHT, KOO(PHUIIUEHT KOPPETAIIH.

Pasznea 3. OCHOBBI MATEMATHYECKON CTATUCTUKU

Tema 9. OcHOBHbIE NOHATHS MATEMATHYECKOH CTATHCTHKH.

['enepanbHass COBOKYMHOCTh W BbIOOpKa. CyTh BBIOOpOYHOTO MeTona. JIMCKpeTHbIH
BAPUALIMOHHBIM  psAll, MHTEPBAIBHBIA  BapualuoHHbIM psa. [lomuron. I'mcrorpamma.
OMnupudeckast yHKINS pacipeiesieHusl.



Tema 10. ToueuHnble 1 HHTEPBAJIbHBIE OIIEHKHU TAPAMETPOB pacnpeaeaeHusl.

[Tonsitue o HecMmemeHHOW, d(HDPEKTUBHOM U COCTOSITEIIBHOW OIleHKE. TOYeuHbIE OICHKU
napaMeTpoB PACHpEICICHHI: CpeaHsst apruMeTHIECKas, TUCTIEPCHs, CPEIHEe KBaIpaTHIECKOE
OTKJIOHEHHE, KOA(P(UIIMEHT BapHalllK, MOJla, MeaHa, HadyajibHble M LIEHTPAJbHBIE MOMEHTHI
BapHAIIMOHHOTO PsAsia, KOIPPUIMEHT aCHMMETPHH M JKCIecCc. YTIPOIICHHBIN crocod pacdera
BBIOOPOYHOM CPETHEH M TUCTICPCHUH.

HHTepBanpHbIE OLICHKM I1IapaMETpPoOB pacnpenerncHui. JloBepuTenbHas BEPOATHOCTh
(HameXKHOCTh), JOBEPUTENbHBIM  WHTepBall. VIHTepBalibHOE  OLEHMBAHUE [ApPaMETPOB
HOPMAJIbHOI'O paclpeaeieHusl.

Tema 11. IIpoBepka cTATHCTHYECKHUX THIIOTE3.

[Tonatne o craructuuyeckod mnposepke rumore3. OmUOKM NEpBOro U BTOPOro poja.
IIpoBepka runores 0 3aKkOHaxX U IapaMerpax pacipereieHus.

Tema 12. J/IuHeiiHasi mapHas perpeccusi.

VYpaBHeHue nMHENHHON perpeccun. OrnpeneneHue NapaMeTpoB JIMHEHHOM perpeccuu ¢
IIOMOLIBIO METOZAa HAUMEHBUINX KBaApaToB. YNCIIOBBIE XapaKTEPUCTUKU YPAaBHEHUS PErpecCUU
— xoopduuuent xoppemsuuu Ilupcona, kodpduumeHT nEeTEpMHUHALMHU, CpENHss OIIMOKa
annpoOKCUMALUH.

Tema 13. HesqinHeiiHas napHas perpeccus.

Buiibl HenuHelHON nmapHO#l perpeccun. Meron nuHeapuzauuu. OnpeaesieHne napaMmeTpoB
HEJIMHEHHON MapHON PErpeccCuy ¢ MOMOIIBIO METOa HAUMEHBIIINX KBAIPaTOB.



Ilepedyennb Tem Jekumii

O0BéM, u
Ne Tema nekuuu Gopma obyserns
n/n OYHO-
OYHas |3a04Has
3a04yHas
111 cemecTp
OcHoBHbIe NOHATHS TeopuHn BeposiTHocTell. Kitaccnueckoe

1 | W CTaTHCTHYECKOE ONpe/ie/ieHHe BeposiTHOCTH 5 B 5
Cayuaiinbie coObITHs U UX BUIBL. Kiaccuyeckoe onpenenenue
BEpPOATHOCTH. CTATUCTUYECKOE ONPENEICHUE BEPOSITHOCTH.

2. | OcHoBHbIE (hOpMYJIbI KOMOMHATOPUKH. 2 — —
TeopeMbl CJIOKeHMSI M YMHOK€HHSI BEPOSITHOCTEH M HX 2 — 2
CJIeACTBUSA.

Teopembl ClOXKEHUS BEPOSITHOCTEH i1 COBMECTHBIX U

3. | HecOoBMeCTHBIX COOBITHI. TeopeMbl YMHOKEHHUS BEPOSTHOCTEH
JUI1  3aBHCHMBIX W HE3aBUCUMBIX coObITHH. Teopema o
BEPOATHOCTH MOSBICHUSI XOTA Obl OJHOTO W3 HE3aBHUCHUMBIX
COOBITUH.

4 | Tloanas BepositHOCTh. @opmy.bl Baiieca. 2 — 2
IloBTOpHBIC HE3aBHCHMBbIE HCIIBITAHMA. 2 - 2
®opmyna bepuymu. JlokanbHas W MHTErpajgbHas TEOPEMBI

5 Jlamaca.

" | ®opmyna [Tyaccona. BepositHocTh OTKJIOHCHHUSI
OTHOCUTEJIBHOM  4acTOThl OT  BEPOSATHOCTH  IOSIBJICHUS
CIIY9aiflHOTO COOBITHSI.
JIMCKpeTHBIC CJy4YaliHble BEJMYHMHbBI MW HMX YHCJIOBBIC 2 - 2
XapaKTepUCTUKH.
JluckpeTHas cilydaiiHas BeJIMYMHA. 3aKOH DPACIpPENEICHUS U

6. | yakums  pacmpeneieHHS ~— BEPOSTHOCTEH  JAHCKPETHOM

CIIy4alHOU BEINYHHBI.

OCHOBHBIE ~ YHUCJIOBbIE  XapaKTEPUCTHKH  JIUCKPETHOU

CIIy4alHOM BEIMYMHBI U UX CBOMCTBA.

OcHoBHBIE 3aKOHbI pacnpeaeeHust AUCKPETHOMH 2 — -
CJAY4YalHO! BEeJIMYHHBI.

7. | buHOMUHaNbHBIN 3aKOH pacHpeesIeHUs], 3aKOH pacipeeIeHUs
Ilyaccona, FEOMETPUUECKUN ~ 3aKOH  pacHpelesICHHUs,
TUIIEPTeOMETPUYECKUI 3aKOH PaCIpECIICHHUS.

HenpepbiBHasi ciay4dailHasi BeJIMYHHA W ee YHUCJIOBbIE 2 — 2
XapaKTePUCTHKH.
IlonsATHe HeNpepbIBHOW CIydallHOM BenW4YuHBL. DyHKINS

g | Pacrpe/ie/ienns  BEPOATHOCTH,  ILIOTHOCTb  PAacIpe/ieNeHns
BEPOATHOCTH HENPEPHIBHOW ciy4yailHOW BenM4MHbI. OCHOBHBIE
YUCJIOBBIE  XApPaKTEPUCTUKU  HENPEPhIBHOW  CIy4alHOMU
BEJIMYUHBI: MAaT€MaTU4YECKOE OXUIAHUE, NUCIEPCHUs, CPEIHEE
KBaJPATHYECKOE OTKIOHEHHE.

OcHOBHBIC  3aKOHBI  pacnpeiejeHUsl  HelpepbIBHOM 2 — 2

9 CJIyYalHOH! BEJIMYHHBI.

" | PaBHOMEpHBI 3aKOH  pacmpelesieHus, IOKa3aTeIbHBIMH,
HOpMaJIbHBIA. DYHKIUS HAJIEKHOCTH.
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10.

Cucrema JABYX cJy4YailHbIX BeJHYHMH H ee YHCJI0OBbIe
XapaKTEePUCTHKHU

12.

OcCHOBHBIC IOHATHS MATEMATHYECKOH CTATUCTHKH.
I'enepanbHas COBOKYMHOCTb M BBIOOpKa. CyTh BBIOOPOYHOTO
MeTosa. JIMCKpeTHbI BapHallMOHHBIA pAJl, UHTEPBAIbHbBIN
BapuallMoHHbIM psf. [loauron. I'mcrorpamMma. OMnupuyeckas
(GyHKIUS pacnpeieleHus.

13

ToyeuHble W HHTEpPBAJIbHbIE OLEHKH NapaMeTpoOB
pacnpesejieHusI.

[lonatue o HecMmeuieHHOH, 3((HEKTUBHONW U COCTOATENBHOM
oueHke. ToYe4yHBIE OLEHKH ITapaMETPOB PACHPEICICHUIA:
CpeaHsist apupmeTHyIecKas, JIUCHEPCHS, cpenHee
KBaJ[paTH4ecKoe OTKJIOHEHHE, KoddduirenT Bapuannu, Moa,
MeluMaHa,  HadaJbHble M [EHTPAJbHBIE  MOMEHTHI
BapUAIMOHHOTO psija, KO3 UIIMEHT aCHMMETPUH U IKCIIECC.
VYhpomeHHbli  crocod pacuera BBIOOPOYHOHN CpefHel
JHMCIEPCHU.

14.

HNHTepBasibHbIEe OLEHKH NapaMeTPoOB pachpe/ieJeHuil.
JloBepuTenbHas BEPOSITHOCTh (HAJIEKHOCTH), JTOBEPUTEIbHBIN
WHTEpBaJ. WuTepBanpHoe OLICHMBAHHME  IApPaMETPOB
HOPMaJILHOTO pacrpeiesieHusl.

15-
16.

IIpoBepka cTaTHCTHYECKUX THIIOTE3.

[loHATHE O CTaTUCTHYECKOW MpoBepke rumnore3. Omuoku
nepBoro u BTOoporo poja. IIpoBepka rumore3 o 3akoHaxX M
napameTpax pactpe/eseHHs.

17.

JIuHeiliHas mapHasi perpeccusi.

VYpaBHeHue nuHeitHONW perpeccuun. OnpeneneHue nmapaMmeTpon
JINHEMHON pEerpeccud C IOMOUIBI0 METOJla HAaMMEHBIIUX
KBaJpaToB. YuCIOBbIE XapAKTEPUCTUKU YPaBHEHUS PErPECCUU
—  kodpdumment koppensuuu  [lupcona, xkodddummeHt
JETEPMUHAIIINH, CPEIHSIS OMIMOKA alMPOKCUMAIINH.

18.

Heunelinasi napHasi perpeccusi.

YpaBHEeHHs ~ HEIMHEWHOW MapHOM  perpeccur. Meron
nuHeapuszauuu.  OnpeneneHve  mapaMeTpoB  JIMHEMHON
perpeccui ¢ MOMOIIbK METO1a HAMMEHBIINX KBaJPATOB.

Bcero

30

22
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4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHH (CEMUHAPOB)

O0BéM, U
Ne Tema npakTU4YeCKOro 3aHATUS (opma 00yueHus
/o OYHO-
O4Had (3a04Had| . oo
111 cemecTp
1-2. | HemocpencTBeHHBIN OJICYET BEPOSITHOCTEH. 4 - 2
3. TeopeMbl CIIOKEHUS U YMHOXKCHHS BEPOSTHOCTEH. 2 — 2
4, IToras BeposTHOCTh. DopMyibl baiieca. 2 — 2
o. [loBTOpHBIE HE3aBUCUMBIE UCIIBITAHMSI. 2 — 2
6. JlMcKpeTHblE cCllyyaiiHble BEJIMYMHBI M HX YHCIIOBBIE 2 - 2
XapaKTEPUCTHKH.
7 OCHOBHBIE 3aKOHBI pacIpeaeIeHUs] TUCKPETHON CIIydyalHOU 2 - —
BEJIMYHMHBI.
8 HenpepbiBHass ciy4aiiHas BeIMYMHA M €€  YHUCIIOBBIE 2 - 2
XapaKTEPUCTHKH.
9 OcCHOBHBIE ~ 3aKOHBl  pPacCHpeleNeHHs  HenpepbIBHON 2 — 2
CIIy4aifHOW BEIMYMHEI.
10-11. OCHOBHBIE IOHATHS MAaTEMATUYECKON CTaTUCTUKU. 4 — 2
JIMCKpETHBIN U MHTEPBAJIbHBIA BAPUALIMOHHBIN L.
UmncnoBble XapaKTEPUCTUKH JUCKPETHOTO M WHTEPBAIBHOTO 2 - 2
12 | psma. YopouieHHBIH crmoco0 pacueta BRIOOPOYHOM cpemHei
U IUCTICPCUH.
13. | VMHTepBajibHbIE OLIEHKU IAPaMETPOB PACIpeesICHUI. 2 — —
14 | TlpoBepka rumoTe3sl 0 HOPMATHLHOM PACTIPEACTICHHN. 2 — 2
['mnore3a o0 paBeHCTBE [JIBYX CpPEIHMX HOPMAaJbHBIX 2 —
15 | TCHEpalbHBIX COBOKYIIHOCTEM.
['mnore3a o0 paBeHCTBE JABYX JAUCHEPCUI HOPMaJIbHBIX
TE€HEPAIBHBIX COBOKYITHOCTEH.
16-17.| JluneliHasi mapHas perpeccusl. 4 — 2
18. | HenuneiiHas mapHas perpeccusi. 2 — —
Bcero 36 - 22
4.5. Ilepeyennb TeM J1aGOPATOPHBIX padoT.
JlabopaTopHblie pabOThI HE TIPEAYCMOTPEHBI.
4.6. Buabl caMOCTOATEJbHOH PpaldOTbI CTYICHTOB M Iepe4YeHb y4eOHO-

MeTOANYeCKOro odecreyeHus AJsi CAMOCTOATEIbHOM paﬁoTLI oﬁyqalomnxcm
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4.6.1. TloAroTroBKa K ayAUTOPHBIM 3aHATHAM

OcHoBHOW (hopMoOii yueOHOH pabOThl CTYACHTOB OYHOH (OpMBI OOYUYCHHS SIBIISCTCS
U3y4CHHE JICKIINH, B YCIIOBUSAX OYHO-320YHON (POPMBI OOYUCHHUS — CAMOCTOSITENIbHAsL paboTa Hal
y4€OHBIM MaTEPUATIOM.

AynuTopHBIC 3aHATHS TPOBOAATCS B BHUJAC JICKUUHA (W3JIOKEHUE TEOPETHYECKOTO
Marepualia), IPaKTHUYECKUX 3aHATHH (IPUMEHEHUE MMEIOIINXCSl 3HAHUN MIPU PELICHUH THUTIOBBIX
3aj1a4). [IpakTHyeckue 3aHATHS TPOBOJSTCS C IEIBI0 3aKPEIUICHHs M YIIIyOJICHHsl 3HAHHH 1O
u3ydaeMod Teme. B Xoie JeKIMH pacKpHIBAIOTCS OCHOBHBIC BONPOCHI B paMKax
paccMaTpHBacMOi TEMBI, JCNAOTCs aKIIEHThI Ha HAn0O0JIee CII0XKHbBIC U UHTEPECHBIC MTOJI0KEHHS
U3y4aeMOro Marepuaia, KOTOpPbIC JOJDKHBI OBITh TPUHSATHI CTYICHTaMH BO BHUMAaHHE.
Matepuaiisl JIEKIHi SBISIOTCS OCHOBOH IS TOJITOTOBKHU CTY/ACHTA K IPAKTHYCCKUM 3aHSTHSIM.

[Tpu MOArOTOBKE K ayTUTOPHBIM 3aHATHIM CTYICHT JOJKCH:

— U3YYUTh MaTepUaIbl JCKIHIA;

— popaboTaTh PEKOMEHIYEMYIO JTIUTEPATYPY;

—  CaMOCTOSITENIHO  MpopaboTaTh TEOPETHYECKHH MaTepuall, BBIHOCHMBIH Ha
CaMOCTOSATEIIbHOE H3Y4CHHE;

— BBIMIOJIHUTH JIOMAIITHEE 33aHKe, IPOPEIIATh THIIOBIC IIPUMEPHI.

OCHOBHO# 1IEJIbI0 MPAKTHUSCKUX 3aHATHI SIBISICTCS OBJAJICHUE HABBIKAMHU DPEIICHHS
THIIOBBIX 3a/1a4 [0 TEOPHH BEPOSTHOCTEH M MAaTeMaTHYECKOW CTaTHCTHKE, a TAK)KE KOHTPOJIb 3a
CTCNICHBPIO  YCBOGHHMSI  NPOWIEHHOIO  MaTepuaia, XOIOM  BBIIOJHEHHS  CTYICHTaMH
CaMOCTOSITENILHOM pabOThl U PACCMOTPEHHE THIIOBBIX M HAHOOJIEE CIIOKHBIX BOIPOCOB B PaMKax
M3y4aeMOU TEMBI.

4.6.2. Ilepeyenb TeM KypcOBBIX padoT (IIPOEKTOB).
KypcoBbie paboThl (IPOEKTHI) HE TPETYCMOTPEHBI.

4.6.3. Ilepeuennb TeM pedepaToB, pacueTHO-TpaduIecKUx pador.
Pedepartsl, pacueTHO-Tpaduueckue paboTsl HE TPETYCMOTPEHBI.

4.6.4. TlepeyeHnb TeM U yueOHO-MeTOIMYECKOr 0 ob0ecrnieyeHust IS
CAMOCTOSITEJILHOM Pa0d0ThI 00y4aroIuXCs.

No O0neM, U
o Tema camocToATENEHON VuebHo-MeToquuecKoe popma oOyuenns
paboTEHI obecrnieyeHue OYHO- | 3a04YHas
= OdHad 3a04Hasd
ITucbMeHHBbIH, Amurpuit
Tpopumosuy. Koncnekr
. JEKIHH 1o TEOpUH
Paspen 1. Cayvaiinbie BEPOSITHOCTEM, MaTeMaTUYECKON
coObITUS. BhIunciIeHne CTATHCTHKE - CoTyqaHBIM 34 38 -

BepPOSITHOCTE

N . mporeccam: ydebHoe mocodue/
CIy4YalHBIX COOBITHIA.

A. T. IIuCbMeHHBI. - 7-€ U3X.. -
M.: AUPUC-mipece, 2015. - 288
c. - (Bricmiee oOpa3zoBanme).

. IIncbMeHHbIH MUTPUH
Pa3nen 2. Cayuaiinbie ’ Amurp
TpodumoBuu. Koncnekr
BEJIMYHUHDLI. 3aKOHBI o
JIEKIIUH 1o TEOpUH
pacnpeacJicHus u o o 32 36 _
BEPOATHOCTEN, MaTeMaTU4YECKOM
YHCJI0OBBIE o
CTaTUCTUKE u CIIly4aiiHBIM
XapaKTePUCTUKHU

mpoueccam: ydeOHoe mocobue/

CIAVYAUHBIX BEJIUYHH. o
y J. T. [IucbMeHHBIH. - 7-€ U31.. -
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M.: AUPUC-tipecc, 2015. - 288
c. - (Boiciiee oOpa3zoBanue).
MucbMmennbiid, JAMmuTpuii
Tpodpumosuu. Koncriekr
JIEKIIUI 110 TEOPUU
Pa3nen 3. Cucrema aByx P .
. BEPOATHOCTEH, MATEMATHUECKOM
CJIy4YailHbIX BeJIMYUH U . 20 20 _
CTaTHCTUKE U CIYYalHbIM
ee YHCJI0BbIe ]
XApAKTePHCTHKY nporeccam: yuyebHoe mocooue/
p : . T. [IucbMeHHBIH. - 7-€ U31.. -
M.: AUPUC-nipecc, 2015. - 288
c. - (Breicmiee oOpa3zoBanue).
ITucbMeHHbIH, Amutpuii
TpodumoBuu. Koncnekr
JIEKIUH o TEOPUU
Paznen 4. " p o
BEPOATHOCTEH, MaTeMaTUYEeCKOM
OCHOBBI o 58 74 _
MATeMATHYCCKOi CTAaTHCTUKE H  CIy4alHBIM
CTATHCTHKH mporeccam: ydebHoe mnocobue/
: . T. IluceMeHHBIN. - 7-€ U3I.. -
M.: AUPUC-npecc, 2015. - 288
c. - (Boiciiee oOpa3zoBanue).
Bceero 144 172 -

4.6.5. Jlpyrue BubI CAMOCTOATEILHOW PadOTHI CTY/IEHTOB.

Jlnsg naydmiero yCcBOGHMsI Marepuaia o gucuuiimHe «Teopust BEeposATHOCTEN U
MaTeMaTH4yecKkas  CTaTUCTHKAa»  IPEJyCMOTPEHO  BBIIOJIHEHHE  KaXAbIM  CTYACHTOM
WHJVBHIyaJIbHOTO IOMAIIHEro 3aJ1aHus. Yacel, BbIIEIAEMbIE HA BBIIOJIHEHUE UHAUBUAYAIbHOTO
3aJJaHUs, BXOJAT B CAMOCTOSITENIbHYIO Pa0OTy CTYICHTA.

Tembl UHAMBUAYAJIBHOTO 3aaHus 1:

1. HenocpeicTBEHHBIH 1M0/ICUET BEPOSITHOCTEH.

2. Teopembl CIIOKEHHSI 1 YMHOKEHHSI BEPOSTHOCTEH.

3. ITonmnas BeposiTHOCTH. PopMmyisl baiieca.

4. IloBTOpHBIE HE3aBUCUMbIE UCTIBITAHUS.

5. JluckpeTHas ciaydaiHas BEIIMYMHA U €€ YUCIIOBBIC XapaKTEPUCTUKH.
6. HenpepriBHas ciyyaiiHas BeIMYMHA U €€ YHUCIIOBbIE XapaKTEPUCTUKH.

Tembl THAMBUAYAJIBHOTO 3aJaHus 2.

1. JInckpeTHBIN BapuallMOHHBIN PSAJI U €70 YHCIIOBBIE XapAKTEPUCTHUKH.
2. HTepBaJIbHBIN PSAJ U €r0 YHCIOBBIE XapaKTEPUCTUKHU.

4.7. IlepeyeHb TeM U BU0B 3aHATHI, NPOBOAMMbIX B HHTEPAKTHBHOM (opme.

He npeagycMmoTpeHsl.

5. MOH[ OLIEHOYHBIX CPeJCTB AJIsl IPOBeAeHUs POMEeKYTOYHON aTTecTaluu

[TonHoe onucanue (GoHAA OLEHOUHBIX CPEICTB TEKYIIEH U MPOMEXYTOUHOHN aTTecTalun
00yyYaroImuxcs ¢ MepeyHeM KOMITETeHIIUH, ONMCaHUeM IoKa3aTeNel U KpUTEepUeB OLICHUBAHUS

KOMHeTeHHI/II\/'I, IIKaJI OOCHUBaHW, TUIIOBBIC KOHTPOJIBHBIC 3aIaHUA 1 MCTOANYCCKUEC MaTCpHUaAIbl
MMPEACTABJICHBI B IIPUJIOKCHUHN K HaHHOﬁ nporpamMmme.
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6. Y4eOHO-MeTOAUMYECKOE O0ecIeYeHue JUCIHUILINHDI.

6.1. PekomeHnayemasi iuTepatypa.

6.1.1. OcHoBHas JuTEpaTypA.

Ne ni/m ABTOp, Ha3BaHUE, MECTO U3JaHMUsI, U3]1-BO, TOJl U3aHUS, Kon-Bo 3k3. B
KOJINYECTBO CTPAHUI] ouoI.
1. IMucbmennnbiit, Jmurpuii TpodumoBuu. KoHCHEKT JeKUUi 1O 2

TEOPUU BEPOSATHOCTEHM, MATEMATUYECKOW CTATUCTUKE W CIIyYalHbIM
nporeccam: yueoHoe nocooue/ J[. T. [IucbmenHsiit. - 7-¢ u3m.. - M.:
AUWPUC-npecc, 2015. - 288 c. - (Briciiee oOpa3oBanue).

2. I'mypman, Baagumup E¢umoBud. PyKoBOACTBO K PEIICHUIO 331a4 110 13
TEOPUU BEPOSATHOCTEH U MATEMAaTUICCKOW CTATUCTHKE: ydeOHOE
nocobue/ B. E. 'mypmaH. - 5-e uzn. crep. - M.: Beicias mkoia, 2000. -
400 c.: ni.

3. Mapmo3sa, Anatoimii TumodeeBuy. [IpakTukyMm o MareMmaTH4eCKOH 114

cratucTuke: yueonoe nocooue/ A. T. Mapmo3a. - K.: Buma mkouna,
1990. - 191 c.: nu.

4. | AunuuH, Bragucaas JleonngoBuy. Marematnueckas CTaTHCTHKA! 39
yuebHoe nocobue/ B. JI. AHMUMH. - 2-€ U311, UCTIP. U JOI.. - XapbKOB:
XI'AY um. B.B. Jlokyuaesa, 1994. - 108 c. - bubsnuorp.: c. 105-106

o. Kaaununa, Bepa HukonaeBna. MaTtemMatnueckasi CTaTUCTHKA: 2
y4eOHUK JJIs CTYJEHTOB 00pa30BaTENbHbBIX YUPEKICHUN CPETHETO
npodeccuonansHoro oopazosanus/ B. H. Kanuauna, B. ®@. [TankuH. -
4-e uzn., uctp.. - M.: llpoda, 2002. - 336 c.: ui.. - (Cpennee
npodeccuoHaTbHOE 00pa3oBaHKE)

6. Koaemaes, Baagumup AjekceeBud. Teopust BEposSTHOCTEH U 16
MaTeMaTH4JecKas craTucTuka: yaeonuk/ B. A. Konemaes, B. H.
Kamununa. - M.: UH®PA-M, 1999. - 302 c.: ni.

1. HBuenko, I'puropuii UBanoBu4. 3a1auu ¢ perieHUsIMU 110 4
MaTeMaTHYeCKOM CTaTUCTHKE: yueOHOe Toco0ue I CTYACHTOB
BeICIINX y4ueOHbIX 3aBenenuit/ I'. U. Buenko, 1O0. . Mensenes, B. I1.
UucTakos. - 2-¢ u3f., ucnp. u aom.. - M.: Ilpoda, 2007. - 318 c.: ui.. -
(Bricmiee o6pazoBanue)

6.1.2. JlomoJiIHUTeIbHAS JTUTEPATypAa.

Ne i/ ABTOp, Ha3BaHHUE, MECTO U3JIaHUSI, U3/1-BO, TOJ M3/IaHUSI, KOJIMYECTBO CTPAHUII

1. Kpemep H. III. Teopusi BeposiTHOCTEH M MaTeMaTHuYecKash CTaTUCTHKA: YUYEOHMK s
CTYZEHTOB BY30B, OOy4aromuxcs 1o skoHomuueckum crnennansHoctam/ H. 1. Kpemep
— M.: KOHUTHU-AAHA, 2010. - 551 c.

2. I'mypman B.E. Teopust BepossTHOCTEN M MaTeMaTH4ecKas cTaTUCTUKa. — M.: Beiciias
mkomna, 2003. —479c.
3. bannun, K.B. Teopust BeposiTHOCTEH U MaTeMaTHuyecKasi cTaTUCTHUKa : yueOHuk / K.B.

bannun, B.H. bannsikos, A.B. Pykocyes. - 2-e uzn. - M. : Jlamkos u Ko, 2014. - 473 c.
: Ui, Tab1. - bubnmorp.: 434 ¢

4. I'openosa I'.B., Kauko U.A. Teopuss BeposSTHOCTEN M MaTeMaTH4YecKas CTATHCTHKA B
npuMepax ¥ 3agadax ¢ npuMmeHeHuem EXxcell: YueOnoe mocobue mis By3oB. — PocToB
H/J]: ®enukc, 2005. — 480 c.

S. Kopuiynos, mutpuii AnekceeBud. COOpHHK 3ajad M YIOPaXHEHUH MO TEOPHH
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BEPOATHOCTEH: yueOHOe MocoOue: [ CTYIEHTOB M AaclHUpaHTOB MaTeMaTHYECKHUX,
(U3MYECKUX, €CTECTBEHHBIX, TEXHUYECKUX M SKOHOMHYECKHUX crenuanbHocTer] / JI.A.
Kopmynos, C.I'. ®occ, 1.M. Diicmont .— Cankrt-IletepOypr; Mocka ; KpacHomap :
Jlanb, 2004 — 191 c.

6.1.3. [lepuoanueckue U3TaHUA.
He npemycMoTpeHsbI.

6.1.4. MeToanueckue yKazaHus JJisl 00yYAOIIMXCS 110 OCBOCHUIO M CHUIINHBI.

Ne i/t

ABTOp, Ha3BaHWE, MECTO M3MIAHUS, U3I-BO, TOJ N3IaHUS, KOJTUIECCTBO CTPAHHUI]

PeibunneBa E.A. Teopust BepostHOcTel. Meroauueckue yKa3zaHHs K IPaKTHUECKUM
3aHSATHUSAM, WHIMBUIYAJIILHOW U CAMOCTOATENLHOM paboTe ¢ BapuaHTaMH 3aJaHUi JUist
pacderHo-Tpadudeckoii padbotsl. — Jlyranck, JIHAY, 2020. — 152 c. (Kadhenpa U'TMu®)
(DneKkTpoHHBIN pecypc)

Jlesu JL.U., Tammnua M.B., Tammiuna A.B., Teopust BeposrHocTeil. Meroauueckue
YKa3aHHUsS K MPAKTUYCCKUM 3aHSATHSAM, WHIUBUIYATIHHOM W CaMOCTOSTEIBHOW pabore C
BapUaHTaMHM 3aJIaHui Uil pacueTHO-rpadudeckoit padotsl. — Jlyranck, JIHAY, 2016. — 68
c. (Kapenpa U'TMu®d) (DnekTpoHHBIH pecypc)

6.2. [lepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « AHTEpHET»
(naniee — cetb «MAHTEpPHET»), HEOOXOAUMBIX /IJISI OCBOCHUSI JUCIUIJIMHBI.

Ne n/mt Ha3Banue nunrepHer pecypca, agpec U pexum J0CTyIna

1 OOmepoccuiickiii  MaTeMaTHYeCKUid  mopTan  (MHPOpMAalMOHHAs  CHCTEMA)
http://www.mathnet.ru/
Hayunas  snektponHas OubOmmoreka eLIBRARY.RU — Pexum  nocryma:

2. Y
http://elibrary.ru/defaultx.asp

3 Mathcad-crpaBounuk o BBICILIEH MaTeMaTHhKe —

" |http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
4. DBC «3nanmym» — http://znanium.com
5.  |9BC«AgriLiby — http://ebs.rgazu.ru
6.3. CpencrBa odecrniedeHHs1 OCBOEHHS T CHHUIJIMHBI.

6.3.1. KommnbloTepHble 00y4aume 1 KOHTPOJIMPYIOLIHE MPOrPAMMBI.

Ne | Bun yue6noro |HanmeHnoBanue nporpaMMHOTO

@OyHKIUS TPOTPAMMHOI0 0O0ecredeHus

n/m 3aHATHUSA obecrieueHus MOJIETTHPY
KOHTPOJIb oOyyaromas
fomfas
1 | Jlexuun Microsoft Office 2010 Std - - +
2 | IIpaktuyeckue |http://moodle.Inau.su + + +

6.3.2. Ayamo- ¥ BHIeONOCOOHSI.
He npenycMoTpeHsI.
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http://www.mathnet.ru/
http://elibrary.ru/defaultx.asp
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
http://znanium.com/
http://ebs.rgazu.ru/

6.3.3. KomnbioTepHble mpe3eHTAIUH Y4eOHBIX KYPCOB.
He npenycMoTpeHsl.

7. OnMcaHue MaTepPHAJbHO-TEXHUYECKOW 0a3bl, He0OXOAMMOW IJIst
oCylIeCcTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIHUIINHE

HaumenoBanue o6opynoBaH-
Ne | HBIX yueOHBIX KAOMHETOB, [Tepeuenb OCHOBHOTO 00OPYIOBaHMSI, IPHOOPOB U
/1 | OOBEKTOB ISl MPOBEICHUS MaTepualoB
3aHATHI

1. |I-321 - ayaumropus  ans|Cronbl-ckam. — 17 1wT., cTon ayn. — 3 IWIT., CTyN y4eHud. — 4 ImT.,
IIPOBEIEHUS MIPAKTUYECKUX | CTEIaX — | IT., 1OocKa A/TeX MOK. — | MmT., IeMOHCTPaLuOHHBIE
3aHATHI MaTepUabl.

2. |I'-322 — aymuropuss  jus | lkad c 3/ nB. — 6 mr., celip-2 mwT., Kpecao — 2 mT., cTox 1 TymoO.
CaMOCTOSITeNIbHOM  paboTel ¥ |— 13 mwiT., cron AByxTyMmO. — | 1T., cTon aya. — 5 WT., mkag s
MHIUBUAYaJIbHBIX ox. — 1 mr., cryn nmab. — 1 wr., cTya yd4eHHd. — 6 WT., CTYyl
KOHCYJIbTAIIAN n/MArKui. — 17 mT., kommeioTep — 2 mrT., ¢/pesak — 1 mr., MOY —

1 mT., npuHTEp — 2 IIT.

8. Memncunnnnnapnme CBA3H

IIporokoa

corjiaCoBaHus pa60qel71 nporpamMmsl ¢ JpYrumMu JUCHUINIMHAMUA

[Ipemtoxenus 06 N3MECHEHUAX B
HamMeHoBaHNE TUCIUILINHEL,

N Kadenpa, ¢ koTopoii MpOBOIUIOCH paboueii mporpaMme.
C KOTOPO# MPOBOAMIOCH
COrJIaCOBaHHE 3akimoueHne 00 uTorax
COrJIacOBaHME
COTJIACOBaHHUSI

«OKOHOMETPHUUIECKUE U
MaATEMATHYCCKUEC METOAbI
UCCIICIOBAHUS

Kadenpa nadopmariioHHbIX
TEXHOJIOTUiH, MATEMATUKHU U HUIUKH

CorilacoBaHo
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JIncr u3mMeHeHuii padoyeii nporpaMmsl

IIpuaoxenne 1

Howmep
W3MEHEHUS

Howmep
MIPOTOKOJIA
U JlaTta

Crpanuiisi ¢
U3MEHEHUSIMU

[Tepeuenn
OTKOPPEKTHUPOBAHHBIX
MTYHKTOB

IToanuck
3aBeJYIOIIEeTO
kadenpoit
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IIpuaoxenne 2

JIMCT nepruoanYecKux MpPoBepoK padoveil MporpaMmal

JlomKHOCTHOE U110,
MIPOBOIUBIIIEE ITPOBEPKY:
®.1.0., 107KHOCTb,
MTOAMHICH

JlaTa

[TorpebHOCTD B
KOPPEKTHPOBKE

[lepeveHb MyHKTOB, CTp.,
pa3aenoB, TPEOYOINX
W3MEHEHU I
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IIpuaoxenne 3
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE

YUYPEXJIEHUE BBICIIIET'O OBPA30OBAHUSA «JIYT AHCKHMI TOCYJAPCTBEHHBIM
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIJIOBA»

®OH/J OHEHOYHBIX CPEJACTB
yaeOHOM AuCIUTUINHBI « Teopurs BEpOsSTHOCTEH M MaTeMaTHYECKasi CTATUCTHUKAY

Hamnpasnenue noarorosku: 38.03.05 busnec nadopmarrka

Hamnpasnennocts (npoduis): buznec-unpopmartuka

YpoBeHb npodeccrnoHaIbHOTO 00pa30BaHus: OaKaTaBpuaT

I'ox Havama moaroroBku: 2025

Jlyranck, 2025
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1. IEPEYEHb KOMIIETEHIWI, COOTHECEHHBIX C UHIUKATOPAMH JOCTHUXKEHUSI KOMIIETEHIUI, C YKASAHUEM DTAIIOB X
®OPMHUPOBAHUSA B TIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon DopMynHpOBKa WNupukatopsl OTtan [Tnanupyemoie HaumenoBanue momyneit u HaumenoBanue o1ieHOYHOTO
KOHTPO- | KOHTPOIUpPYEeMOH TIOCTYDKCHUS (ypoBeHbB) pe3yIbTaThl (mm) pa3aernoB JUCITUTLTIHEI cpecTBa
JUPYEMO KOMIIETEHIINHT KOMIIETEHIINHT OCBOCHHUS o0OydeHus Texymuit [IpomexxyTouHa
1 KomIIe- KOMIIETCHITNHT KOHTPOJIb sl aTTecTaIus
TEHIUU
YK-1 Cnocoben VK-1.1. IlepBblii 3Tan | 3HaThL: CHOCOOBI Paznen 1. CirygaiiHble COOBITHS. Tecthl 3K3aMeH

OCYLIECTBIIATh AHaJIM3HUPYET (mOporoBeIi bopmanmsauy 1 103;;12;21:1;(; :ggc;flTﬁHOCTeﬁ 3aKPBITOTO
TTOUCK, . sajatdy, BhIACIIIA YPOBCHb) IIOCTAaHOBKHU Paznen 2. Cny4aiiHble BETMYUHBI. A
KPUTHYECKHIH ee 0a30BbIC B NS [ e —
aHaJIn3 U cuHTEe3 | COCTABJIAIOIINC, ’ YHCIIOBBIE XapaKTEPUCTUKU
I/IH(i)OpMaLII/II/I R OCYLICCTBIIACT COCTaBJLAIOIINAC. CIIy4yalHbIX BEJIMYUH.
IPUMCHSIT JIEKOMITO3HIIHEO Pa321eJ3 3. Cucrema 1ByX
o CJIy4arHbIX BCJINYHUH U €€
CHCTCMHbIN sajain YHCIIOBBIC XapaKTCPUCTUKH.
NOAXO0J A Paznen 4. OcHOBBI
peH_IeHI/I}I MaTeMaTHYECKON CTaTUCTUKHU.
IIOCTABJICHHBIX Bropoii atan yMeTh: Paznen 1. Ciryuaiinble COOBITHS. TecThl 3K3aM€EH
3a1a4 (IPOABHMHYTHIN | AHAIU3MPOBATH Brraucnenne BeposTHOCTEH OTKPBITOTO
YPOBCHB) 3ajauy, Beielss ee | CTYHaHHBIX CO6HUTHH~ THIIA
6230BLIE Paznen 2. Cny4aiiHple BETMYUHBI. (BONpPOCHI
3aKoHBI pacipeneneHus U
COCTaBJISIIOIITHE, JUTSL OTIpOCa)
YHCJIOBBIE XapaKTePUCTUKH
OCYHICCTBIIICT CIIy4aiHbIX BEJIUYHH.
ACKOMIIOSHIIHIO Pazpnen 3. Cucrema nByx
3a7au CITyYaifHBIX BEJIMYHH U €€
YHCIIOBBIC XapaKTCPUCTUKU.
Pazgen 4. OcHOBEI
MaTeMaTHYECKOH CTATUCTHKH.
Tperuii aTan HMeTh HABBIKH Paznen 1. Ciiyuaiinbie COOBITHS. PacuerHas 3K3aMEH
(BBICOKHIA aHAIN3a U Brruncnenue BeposTHOCTEN pabora
YPOBeHb) MaTemaTmueckoro | SYIAHBIX coObITHi,
Pazpen 2. CinyvaiiHble BEIMYUHBI.
OIHUCAHUA TUIOBBIX | 344 0pp pacripeieieHus 1
3a/1a4 ¥ 3a1a4 YHCJIOBBIC XapaKTCPUCTHKH
TIPUKJIATHOTO CIIy4yalHBIX BEJIMYUH.




COACPpIKaHM.

Pasnen 3. Cucrema nByx
CITy4allHBIX BEJIMYHUH U ee
YHCIIOBBIE XapAKTEPUCTUKH.
Pasnen 4. OcHOBEI
MaTeMaTH4eCKOH CTaTHCTHKH.

YK-1.2.
OcymecTBisieT
TIOUCK H
KPUTHYECKU
aHAITN3UPyeT
UHPOpMAILHIO,
HEOOXOUMYIO ISt
peleHus
IIOCTaBJICHHON
3a7auu

[epeoiii 3TN 3HATH: OCHOBHBIE Paznen 1. Crydgaiinpie cOOBITHS. Tectbl 3K3aMEH
(OpOroBBIii TIOHSATHS, BBIQHSHCHHG BepOH’l:’HOCTeﬁ 3aKPBITOTO
YPOBCHb) TEPMUHOJIOTHIO U lc)nyanHHX COOBITIII, Tima
aznen 2. CiiydaiiHble BETMYHUHBI.

MCTOBI TCOprI/I 3aKOHBI pacIpeaeNeHus U

BCPOATHOCTCHU U YHCJIOBBIC XapaKTCPUCTUKH

MaTeMaTHYECKOU C.HyllaleLIX BCJIMYIMH.

CTATHCTHKH KakK Pa321eJ3 3. Cucrema aByx

CITydaiiHbIX BEJIMYHH U €€

CPCACTBO YHCJIOBBIC XapaKTCPUCTUKH.

popmupoBanus Paznen 4. OcHOBBI

Q)yHﬂaMeHTaJILHLI MaTeMaTH4ECKON CTaTHCTHKH.

X U IPUKJIAIHBIX

3HAHUU.
Bropoii atan yMeTh: Pazpen 1. Ciryuaiinble cOObITHSL. Tectrr 3K3aMeH
(IpOIBHHYTHIN | CAMOCTOSTEIBHO BLI‘II/ISJ‘IGHI/IG BepO;ITuHOCTeI‘/'I OTKPBITOTO
pones) | patorame | et

y4eOHo# 1 3aKoHBI pacpenencHus 1 (Bompoce!

HAay4HOM YHCJIOBBIE XapaKTePUCTUKH JUis o1ipoca)

JUTEPaTypOH, CITy4aiHbIX BEJIMYHH.

pacIMpsATH CBOU Pa3)1eJ3 3. Cucrema aByx

MATEMATHYECKHE CITydaiiHbIX BEJIMYHH U €€

YHCJIOBBIC XapaKTEPUCTUKH.

1103HaHHA, Paszngen 4. OcHOBEI

CaMOCTOATCIILHO MAaTEeMaTHYECKON CTATUCTHKH.

BBI6I/IpaTL METOAbI

peueHust

npodeccuoHanbH

bIX 3a1a4.
Tperuii stan MMeTh HABBIKH Paznen 1. Cryqaiinpie coOBITHS. PacuerHas 3K3aMEH
(BBICOKHﬁ CaMOCTOSTEIILHOTO Brrancnenue BepOHTHOCTeﬁ paGOTa
YPOBCHB) OBJIAZICHUS HOBBIMU ClyHaiHbIX COBBITHIL.
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TEXHOJIOTHUSAMH JJIS
peleHus 3a1a4 u
UX BHEJPCHHEM B
npodeccunoHabHY
10 JICATEIBHOCTb.

Paznen 2. CnyvaiiHble BETMYUHBI.

3aKoHbI pacnpeaeneHus u
YHUCJIOBBIE XapaKTEPUCTUKU
CIIy4aiHbIX BEJTMYHH.

Paznen 3. Cucrema nByx
CITyJaiiHBIX BEIMYHH U e
YHCIIOBBIC XapaKTePUCTUKH.
Pasnen 4. OcHOBEBI
MaTEMaTHYECKON CTaTUCTUKH.

YK-1.3.
Paccmarpusaer
BO3MOXXHBIE
BapUAHTHI PEILICHUS
3a7jauy, OLlEHUBAs
HUX J0CTOMHCTBA U
HEIOCTaTKH

IlepBbl1ii 3Tan 3Hath: ocHoBHble | Pasnen 1. CiywaiiHble COOBITHS. Tectnl SK3aMeH
(HOpOFOBBIﬁ TIOHSTHS, BbI‘-II/I(:J'IeHI/Ie BepOHT[HOCTeI‘/II 3aKpBITOr0
YPOBEHB) OIpeJIeNeHHs - CIIy4aiHbIX CO6L£TI/II/I. THIIA
Pazpgen 2. Cny4aiiHble BETMYUHBI.
METO/BI OCHOBHBIX | 3akomnpl pachpeneneHus u
pa3aciioB YHCJIOBBIC XapaKTCPUCTUKH
JIMHEHHOU CIIy4aiHbIX BEJTUYHH.
aJ1re6pr Pa3;[eJ3 3. Cucrema AByX
CIIy4aiHbIX BEJTUYMH U €€
YHUCJIOBBIE XapaKTEPUCTHUKHU.
Pasnen 4. OcHOBEBI
MaTeMaTH4Ye€CKON CTATUCTUKH.
Bropoii atan yMeTh: Paznen 1. Cnygatinpie cOOBITHS. Tectbl IK3aMEH
(HpOHBI/IHyTBIﬁ HpI/IMeHﬂTB BBI‘-II/I?’J'ICHI/IC BepOHT’HOCTeﬁ OTKpPBITOTO
YPOBEHB) MATEMATHIECKILH CIIy4aiHbIX CO6L£TI/II/I. THIIA
N Paszpen 2. Ciy4aiiHble BEINYUHEL (BONpPOCHI
HHCTPYMCHTAPUU 3aKOHBI pacipeneneHus u s OHpOCEI)
JJLA peicHUA YHCJIOBBIC XapaKTCPUCTUKH
TUIIOBBIX u CIIy4yalHbIX BEJIMUUH.
TIPHKIIAIHBIX Pa3):[€.l3 3. Cucrema aAByx
CIIy4aiHbIX BEJTUYMH U €€
3aga4y B
YHUCJIOBBIE XapaKTEPUCTHUKHU.
poQeCcCHOHATIBH Pasnen 4. OcHOBBI
ou ACATCIIBHOCTH. MaTeMaTHYCCKON CTaTHCTHUKH.
Tperuii aTan uMeThb HaBbiku: | Pazgen 1. Cioyuaiinble coObITHS. PacuerHas 3K3aMEH
(BBICOKHIA BBI60pa Brruncnenue BeposiTHOCTEH pabora
YpOBEHB) OLNTHMATEHEIX CIIy4aiHbIX CO6I:.IVTI/II7I.
Paznen 2. CnyJaiiHple BETHYUHBI.
MCTONIOB  PCIICHUA | 344645 pacrpeneneHus u
IIOCTAaBJICHHBIX

YHCJIOBBIC XapaKTCPUCTUKU
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3a/1ad4.

CITy4alHBIX BEJMYUH.

Pasnen 3. Cucrema nByx
CITy4allHBIX BEJIMYHUH U €€
YHCIIOBBIE XapaKTePUCTHKH.
Pasnen 4. OcHOBEI
MaTeMaTH4eCKOH CTaTHCTHKH.

YK-1.4. [lepBriii aTart | 3HATH: METObI Pazpen 1. Criywaiineie coObITHSL. TecTsl 9K3aMEH
OHpe,I[eJIHeT u (HOpOFOBBIﬁ peIJ_IeHI/IH BLI‘II/ISJ'ICHI/IC BCpOSI’l:’HOCTeI/I 3aKpBITOTO
OICHUBACT YPOBCHB) OCHOBHBIX CITyJaiHBIX CO6B£TI/II/I. THIIA
Pazpen 2. CnyvaiiHble BETUYUHBIL.
HOCJICACTBHA THUIIOBBIX U 3aKO0HBI pacipe/eaeHus U
BO3MOKHBIX MPUKIAAHBIX 3a1d4 | 4KUCIIOBBIE XapaKTEPUCTUKHA
pelIeHnit 3a1auun B CIy4aiHbIX BEJIMYHH.
Ipo(heCCHOHAIBHO Pa321eJ3 3. Cucrema aByx
D —— CIIy4aiHbIX BEJTUYMH U €€
A : YHCIIOBEIC XapaKTCPUCTUKH.
Pasnen 4. OcHOBEBI
MaTEMaTHYECKON CTaTUCTHKH.
BTOpOfI JTarn yMeThb: Paznen 1. Cnygaiinpie cOOBITHS. TecTbl 3K3aMeH
(HpOHBHHyTLIfI (I)OpMaJ'II/ISOBaTB Brraucinenue BEPOATHOCTCHU OTKpI)ITOFO
YpOBEHB) CITyJaHHBIX COOBITHIA. THTIA
OKOHOMHUYCCKHE Pazpen 2. CnyvaiiHble BEITMYUHBIL. (B OIIPOCH
3aKoHbI pacIpeacacHUs U
SIBJICHUA U pacnpen JUISL OTIPOCa)
YHUCJIOBBIE XapaKTEPUCTUKU
HIPOIIECCHI B BUAC CIIy4aiHbIX BEJIUYHH.
MaTeMaTU4YECCKUX Paznen 3. Cucrema nByx
JAHHBIX CIIy4aiHbIX BEJTUYMH U €€
> YHUCJIOBBIE XapaKTEPUCTHKH.
IIPUMCHATDH Pasnen 4. OcHOBEL
pa3JIHlIHLIe MCTOIUJI MaTCMaTI/I‘IeCKOﬁ CTAaTUCTHUKHU.
peuieHusl.
Tperuii atan uMeTh HaBbIKU: | Pasnen 1. Crnydaiinbie coObITHS. PacuerHas 3K3aMEH
BBICOKHIA 06paboTKH Brruucnenue BeposiTHOCTER 260Ta
p > o N
YPOBEHB) THCITOBELX CIIy4aHHBIX COOBITHIA.
Pazgen 2. ConyyaliHbIC BEIUYHHEL.
ya
pacdacToB U | 3akonbl pacrpeneneHus u
OIICHMBAHMA YHCIIOBBIE XapaKTEPUCTUKU
uHpopmanuu, CIly4aifHbIX BEJTHYHH.

Pazpnen 3. Cucrema nByx
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MOJy4YEHHOMN B
pe3yJsibrare
pelieHus
MOCTaBJIECHHBIX
3aza4.

CJIyJaiiHBIX BEJIMYHH U €
YHCIIOBBIC XapaKTCPUCTUKH.
Pazgen 4. OcHOBEI
MAaTeMaTHYECKON CTaTUCTHKH.
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2. OMUCAHUE NOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUS KOMIETEHIUS
HA PA3/IMYHBIX 9TAITAX UX ®OPMHUPOBAHUS, OITMCAHUE HIKAJI

OLEHUBAHUSA
Ne | Hammeno Kparkas [pencrasne- Kpurepun oneHnBanus [kana
/ BaHUE XapaKTepUCTHKA HUE OIICHUBAHUSA
I | ONEHOYHO | OIIGHOYHOTO CPEeACTBa OIICHOYHOTO
TO CpeIcTBa B
cpencTBa ¢donge
1. Tect Cucrema TectoBbIe B tecre BeImonHeEHO 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aIaHAl «Omauunoy (5)
3aJaHHUH, TTO3BOJIIOIAS B Ttecte BeImomHeno Ooxee 75- | Onenka
U3MEpPUTh YPOBEHb 89% 3amanuit «Xopouioy (4)
3HAHUU. B Tecre BomonHeHo 60-74% | Onenxa
3aJaHui «Yooenemsopum
envHoy (3)
B Tecre BoimonneHo menee 60% | Onenka
3aJaHui «Heyoosenemsopu
menvHo» (2)
Bonpmias wacte omnpenenenuii | OneHka
He IpeJCTaBIICHa, mbo | «Heydosremesopu
MpeacTaBlIieHa C  TpyObIMH | menvHo» (2)
omunoOKaMu.
2. | Ompoc ®opma paboTsl, Bomnpocs! k IIponeMoHCTpUPOBaHBI Ouenka
KOTOpast MO3BOJIACT orpocy TpeIoIaracMele otBeThI; | «Omauunoy (5)
OIICHUTH KPYTO030D, MIPaBUIBHO HCTIOB30BaH
YMCHHE JIOTHICCKU aIropuT™M  O0OCHOBaHUH  BO
ITOCTPOUTH OTBET, BpeMs  PacCyXICHHUH,  ecTb
YMEHHUE JIOTUKA PacCyKJIEHUN.
MPOJIEMOHCTPUPOBATH [IponemoHCTpUPOBaHBI OreHka
MOHOJIOTUYECKYIO PEYb MpeJnoyiaraeéMble OTBETHI; €CTh | «Xopowioy» (4)
U MHBIC JOTMKa  pacCyKAEHuil,  HO
KOMMYHUKATHBHBIC HETOYHO HCIOJIb30BaH
HABBIKU. Y CTHBIH 0IIPOC QITOPUTM  OOOCHOBaHMH  BO
oOmamaer 6opIINMH BpeMs pacCyKICHUH U He Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCIIUTaTEIILHOTO [IponemMoHCTpHPOBAHBI Onenka
BO3ICHCTBUS, CO3/1aBast TpearoiaraeMele  OTBETHI, HO | «Yooeremeopum
yCIoBus Ui HETPaBUIILHO UCTIONB30BaH | envHo» (3)
He(pOpPMaITLHOTO aIropuT™M  O0OCHOBaHUH  BO
oO1eHusI. BpeMsi paccyXIeHHI;
OTCYTCTBYET JIOTHKa
paccyxaeHui; OTBETHI HE
HOJHBIE.
OTBeTHI HE MPECTABICHBI. OreHka
«Heyoosnemeopu
menvHoy (2)
3. | Pacuerna | CpeacTBo mpoBepKu Ilepeuens IIpogemoHcTpUpOBaHO Ornenka
sl padora | BIIaJICHUS HaBBIKAMH 3a/1aHuH, NOHMMaHKUE METOAUKHU pemenust | «Omauuno» (5)
(pemieHue | MpUMEHEHUS BXOJUMIIMX B | 33J]a4l ¥ €€ IpHMEHEHHE.
3aj1a4) IIOJIyYE€HHBIX 3HaHUU II0 | pacdyeTHO- Pewenue KaueCTBEHHO
3apaHee ONpeleeHHONH | rpadudecky | oQopMIIEHO (akkypaTHOCTB,
METOJKE JUIS PEIIeHusT | 10 paboTy JIOTHYHOCTB). Hcnonb3oBan
3aau. TPaIUIIMOHHBIH WA
HETPAJHMIUOHHBIA  TOAXON K
pelmeHnio  3ajauyd.  3ajgada
peleHa MpaBUiIbHO.
IIponeMoHCTpUPOBAaHO Onenka
MMOHUMaHUe METOAMKH pemieHue | «Xopouio» (4)

u ee npuMeHeHue. Pemienue
3aJ1a4d MPaBIJIBHO O(OPMIIEHO.
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IIPOBOAUTCA 1TO
OKOHYaHUHN U3Yy4YCHUS
JUCHUITIINHBI.

TEPMHHOJIOTUYECKOr0 armnapara
JUCIUIUTHHBL; YMCHHUE
aHaIM3UPOBATH MPOOIIEMY,
COJZICPXKATENILHO U
CTHJIUCTUYECKU TPAMOTHO
u3j1arath CyTh BOIPOCA;
r1yOOKO IOHUMATh MaTepHa;
BJIaJICHUE aHATUTHYECKUM
CIOCOOOM U3JI0KEHHS BOIPOCaA,
HAYYHBIX UJIEi; HABBIKAMHU
apryMEHTAIMH ¥ aHAJTH3a
(akTOB, COOBITHIA, SIBIICHUH,

Ne | Haumeno Kparkas IIpencrasne- Kputepuu ouenuBanus IMkana
n/ BaHHE XapaKTEePUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OIIEHOYHOTO CPEJCTBA OLIEHOYHOTO
ro CpencTBa B
cpencTBa ¢donge
3amaua pemieHa  IMPaBIIIBHO.
EcTtp oTnenbHbBIE 3aMEUaHus.
[IpogemMoHCTpHPOBAHO Orenka
TIOHUMaHUE METOIWKH pemeHus | «Yooseremeopum
W YacTHYHOE ee¢ TpPUMEHEHHe. | envHo» (3)
3agaua perieHa 94acTHYHO.
3amada He pemieHa. OreHka
«Heyoosnemsopu
menvHo» (2)
4 3auer 3ager BbIcTaBisieTCS B | TecToBble B tecre BemomHeno 60-100% | «3aureHo»
pe3ynbTaTe MOABENCHUS | 3aJaHUS K | 3aJaHHi
UTOTOB TEKYyIIETo | 3a4eTy
KOHTpONs. ~ 3a4eT B B tecte BemonHeHo MeHee 60% | «He 3aureHO»
dbopme UTOTOBOI'O 3afaHuil
KOHTPOJIA MpOBOAUTCHA
JUTSE 00yYarOIIMXCs,
KOTOpBIE HE CIPABHIHCH
C  4acTbl0  3aJaHUU
TEKYIIEro KOHTPOJIS.
5 Jx3amen | KonrpoasHoe Bonpocs! k IToka3zaHo 3HaHUE TeOpUU Ouenka
MEpOIIPUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TIOHATHHHO- «Omauuno» (5)

TIPOIIECCOB.
BricTaBnsercs

oOydJaromemycs, MIOJTHO,

HoJpoOHO " IpaMOTHO

OTBECTUBLIEMY Ha BOIIPOCHI

6uera " BOIIPOCHI
9K3aMEHaTOpa.

ITokazano 3HaHWe OCHOBHBIX | OreHKa
TEOPETUIECKUX ToJIOKeHu | «Xopowo» (4)
BOTIPOCA; yMCHHE
aHATM3UPOBATH SIBIICHUS,

(dakTe, IelcTBHA B paMKax

BOIIPOCA;  COJEPXKATEIbHO W
CTHITICTUYCCKU TpaMOTHO

u3NaraTb CyTh BOIpPOCa, HO

AMEET MECTO HEIOCTATOYHAS

MOJTHOTA OTBETOB 1o

H3JIaracMoMy BOIIPOCY.
IIpogemoHcTpUpoBaHO

BJIAJICHUC AHATUTHYCCKIM

Croco0OM H3IIOKEHHUsT BOIpoca
1 HaBBIKAMU apryMEHTaLUH.
BricTraBnsieTcst
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Haunmeno
BaHUeE
OLIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTEePUCTHKA
OLIEHOYHOT'O CPEJCTBA

[Ipencrase-
HHUE
OIICHOYHOTO
CpelIcTBa B
¢donge

Kpurepuu onennBanus

[Ixana
OLICHUBAHUS

oOydJafomemMycsi,  HOJHOCTHIO
OTBETHBLIEMY Ha  BOIPOCHI
Omera " BOIIPOCHI
9K3aMeHaTopa, HO
JIONTyCTUBLIEMY TMPH OTBETax
HE3HAYMTENIbHBIC OIINOKH,
yKa3plBalOIMe Ha  HaU4ue
HECHCTEMHOCTH U IPOOENoB B
3HAHUSX.

IlokazaHo  3HaHHWE  TEOPHH
BOTIpOCa (parmeHTapHO
(HemonHOTA W3II0KCHUS
nHPOpPMALINK;  ONEPUPOBAHHE
TTOHATUSAMHI Ha OBITOBOM
YpOBHE); YMCHHE BBIICIHUTH
TJIaBHOE, c(hopMyIHPOBATH
BBIBO/JbI, II0Ka3aThb CBA3b B
MOCTPOCHUHU oTBETa HE
TPOJIEMOHCTPUPOBAHO.
Brnanenue aHaJIMTUYECKUM
CrocOo0OM H3JIOKEHHUST BOMPOCa
u BIIAJICHUC HaBBIKAMU
apryMeHTalun HE
MIPOAEMOHCTPHUPOBAHO.
OO0yuarommiics JIONYCTHUI
CYIIECTBEHHBIC OIIHMOKH TPHU
OTBETaxX Ha BOIPOCH OWIICTOB
U BOTIPOCHI IK3aMEHATOPA.

Ornenka
«Yooeremsopum
enbro» (3)

3HaHUe MOHITUIHOTO ammnapara,

TEOpUU BOIIpOCa, He
NPOJEMOHCTPUPOBAHO; yMEHHE
aHAJTM3UPOBATh yueOHBIH
Mmarepuan He
HPOJIEMOHCTPHUPOBAHO;

BJIaJICHUE AQHATUTHYECKUM
CIoco0OM M3JIOKEHHST BOIpPOCa
u BJIaJICHUE HaBbIKAMH
apryMeHTalN HE
MPOJEMOHCTPHPOBAHO.

OO0yuaronuiicss He OTBETUJ Ha
OJIMH WJIM JBa BOMpoca OuieTa
U JTOTIOJHUTEIIBHBIE BOMPOCHI
JK3aMeHaTopa.

OreHka
«Heyoosnemeopu
menvHo» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3AIAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE U151 OIIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMS OBPA3OBATEJILHOM
ITPOI'PAMMBbI

OueHo4HbIe cpecTBa AJ1s NPOBEJAeHUs TeKYIero KOHTPOJIsA
Tekymuii KOHTPOJb OCYIIECTBISIETCS MPENoJaBaTesieM JUCHUIUIMHBI TPH TPOBEACHUN
3aHATUH B (pOpMe TECTOBBIX 3aJaHU, YCTHOTO OIPOCA U pacueTHON pabOTHI.

YK-1 Cnoco0eH ocymiecTBJATh MOUCK, KPUTHYECKMH aHAJIM3 M CHHTe3 MHPopManuu,
NPUMEHATH CUCTEMHBII MOIXO0/ /ISl pellieHNs MOCTABJEHHBIX 3a/1a4.

YK-1.1. Anaau3supyer 3ajady, Bbllejsisi ee 0a30Bble COCTABJSIIONIHE, OCYIECTBJISIET
AeKOMIIO3ULIMIO 3a/1a4H.

IlepBbIii 3Tanm (MOPOroBOil YpPOBeHb) — NOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJssi
KOMIIETEHIIHH <GHATbh»: CMoco0bl (opMaIM3alMU M NOCTAHOBKH 3a/1a4H, ee 0a3oBble
cocTaBJIsIOINeE.

TecToBblE 3aJaHUA 3aKpPbITOI'o THIIA

1. OCHOBHBIM 00bEKTOM, H3y4aeMbIM B TEOPHHU BePOSTHOCTEI, ABJIsETCA
(BpIOpaTh OJIMH BapUAHT OTBETA)

a) BEPOATHOCTB;

0) ciyvaitHoe coOBITHE;

B) Clly4aliHOE UCIIbITAaHUE;

T') SKCIIEPUMEHT.

2. CoObITHE, COCTOSIIIIEE B HEMOSIBJEHUH JAHHOIO COOBITUA A, HA3bIBAIOT:
(BBIOpATh OJIMH BapHaHT OTBETA)

a) HeJIOCTOBEPHBIM;

0) HepeJeBaHTHBIM;

B) HEBO3MOKHBIM,

') COMYTCTBYIOIIUM JAHHOMY COOBITHIO;

1) MPOTHUBOIIOJIOKHBIM 110 OTHOIIIEHUIO K TAHHOMY.

3. CoobiTus A 1 B Ha3LIBAIOTCSI HECOBMECTHBIMM, €CJIN:

(BBIOpATh OJIMH BapHaHT OTBETA)

a) MOSIBJICHHE OJHOTO U3 HUX HE 3aBHCUT OT MOSBJICHHUS IPYTrOro;

0) OHU MTPOUCXOMAAT MOCIEAOBATEIILHO B JAHHOM UCTIBITAHHH;

B) MOSIBIIEHUE OJTHOTO U3 HUX HE UCKIIIOYAET MOSBICHUE IPYTOro B JAHHOM UCIBITAHUY;
T') MOSIBJICHUE OJTHOTO M3 HUX MCKJIIOYAET MOSIBJICHUE IPYTOTrO B JAHHOM UCIIBITAaHUH;

1) cyMMa HX BEepOosATHOCTeH paBHa 1.

4. BeposiTHOCTBI0 COOBLITHS A HA3BIBAIOT

(BbIOpaTh O/IMH BapUaHT OTBETA)

a) OTHOUIEHHE OOIIero Yucia BCEX BO3MOXKHBIX HMCXOJOB N K YMCITY OJarompUsTCTBYIOIIMX
ATOMY COOBITHIO UCXOJIOB M;

0) oTHOILIEHHE YKcia OJaronpUsITCTBYIOUINX 3TOMY COOBITHIO HCXOZ0B M K 00IIEMy 4HUCTy BCEX
BO3MO>KHBIX HCXOJ0B N;

B) OTHOCHUTEJIbHAS YaCTOTa MOSIBICHUS 3TOTO COOBITHS B MPOU3BEICHHBIX UCIIBITAHUSIX;

29



r ) a0COJIIOTHAS YaCTOTA IOSBJIEHHS STOI'0 COOBITHS B MPOU3BCACHHBIX UCHBITAHUAX.

5. BCPOHTHOCTL P siBJIIETCA YUCJIOM M3 NIPOMEKYTKA

(BBIOpATh OJIMH BapHaHT OTBETA)
a) (~o0;+0);

6) [0;+0);
B) (0;1);
r) [0;100];
n) [0;1].

Kinroun

g |w N

H|O T [&® Oy

6.3a0anue na coomseemcmaue.

Onpezle.JmTe COOTBETCTBHUEC MEKIY (1)0pMyJ'IOI7[ KOMﬁI/IHaTOpHKI/I " e€¢ onmpeaej1eHueM:

Yucnosas xapakmepucmuka

Dopmyna pacuema

1. Coueranue u3 N 351eMeHTOB 110 K 63

MOBTOPEHMI

a) 000N  yNOpsiOYEeHHBIH  HAOOp K
3JIEMEHTOB, B3STHII U3 N 3JI€MEHTOB, NPHYEM
HCKOTOPBLIC JJICMCHTBI WM AK€ BCC MOT'YT
HOBTOPATHCS, a HAOOpPbl OTIMYAOTCS JIHOO
COCTaBOM 3JIEMEHTOB, JIN0O UX MOPSIKOM

2. Pa3menenue u3 N aemMeHToB 110 K 6e3

0) nmroObIe HAOOPHI U3 N AJIEMEHTOB, KOTOPHIC

HOBTOpeHI/If/’I OTJINYAKTCA TOJIBKO IMOpsAAKOM
pacIIONOXKEHHS JIEMEHTOB

3. [lepecTanoBka U3 N >7eMEHTOB 0€3 B) m00Oi  ymopsAmouYeHHBIM  Habop K

MOBTOPEHHIA JJIEMEHTOB, B3STHIA M3 N 3JEMEHTOB, MPUYEM
HaOOppl  OTNIMYarOTCs  JHOO  COCTaBOM

3JIEMEHTOB, JIM00 UX TOPSIAKOM

4, PazMemienue u3 N 3J1€MEHTOB O kc

IIOBTOPEHUEM

r) 000 Habop K »rmeMeHTOB, B3ATHIA U3 N
JJIEMEHTOB, TpUYEeM HAOOPBl OTIMYAIOTCS
TOJIBKO COCTaBOM DJIEMEHTOB

Pesynbrarel ohopMuTh B TAOIMIIE:

1 2 3
Knroun

1 2 3

r B o
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Bropoii 3Tan (mpoaABUHYTHII YPOBEHBb) — NOKA3bIBaeT C(POPMHUPOBAHHOCTH MOKA3ATEJISA
KOMIIETEHIIHN «yMeTh)»: aHAJM3MPOBATh 33724y, Bble/IsA ee 0a30Bble COCTABJSIOIINE,

OCYHIECTBJACT JCKOMIIO3UIUIO 3a1a1U.

Moo

Knroun

3ajanusi OTKPHITOrO TUIA (BONPOCHI JJISA OIIPOCa):

Kakoe coObITHEe Ha3BIBAIOT MPOTHUBOIIOIOKHBIM?

UTo Ha3bIBAIOT AUCKPETHON CIIy4ailiHOM BEIMYMHON U KaK OHa 3a/1aercs?

ChopmynupyiiTe TeopeMy YMHOKEHHUSI BEPOATHOCTEH ISl HE3aBUCUMBIX COOBITHH.

Kak cBsi3zanbl Mexay coboii muddeperunansaas Gynkuus pacnpeneneaus f(X) u

uHTerpanbHas GyHkuus pacrnpenenenus F(X) HenpepbBHOM cilydaliHON BETUUHMHBI?

UTo Ha3bIBAIOT HAUBEPOSTHEUIIIMM YHUCIIOM TOSBICHUS COOBITHS?

CoOrnITHE A, KOTOpPOC€ COCTOMT B HEIOABJICHHUU IaHHOI'O COOBITHS A, Ha3bIBACTCA
IMIPOTUBOIIOJIOKHBIM 11O OTHOIICHHUIO K JAHHOMY.

CrnyualiHas BeNMMYMHA HA3bIBACTCS JUCKPETHOW, €CIM OHa MOXET NPUHUMATh
KOHEUYHOE WJIM CYETHOE YMCIIO 3HAUCHH.
[Ipocreiiieii hopMoii 3aKoHA pacripeieseHusl BIsSETCS Tabinila, B KOTOPOil 3amrcaHbl
BO3MOKHBIE 3HAYEHHs CIly4alHOW BEIMYHMHBI X, X5, ... , X; U COOTBETCTBYIOLUIHE UM

BCPOSITHOCTH pl, pz,..., pn.

JuckpeTHas ciydailHasg BEJIMYMHA 3aJAa€TCS  3aKOHOM  PacIpeleseHUs. 3akoH
pacupeneaeHus B BUae Q)opMynbl BBIpA)KaeT BEPOSITHOCTH pj KaK cbyHKumo OT Xi,.

3akoH pacipeneieHust B BUie rpa(bm(a Ha3bIBAE€TCSI MHOI'OYI'OJILHUKOM paclpeneiICHUS
WU IIOJIUTOHOM.

BepOﬂTHOCTB COBMECCTHOI'O IMOABJICHHA ABYX HE3aBUCHUMBIX COOBITHI © COOBITHS A, u
coObITHS B paBHa IIPOU3BCACHUIO UX BepOHTHOCTeﬁZ

P(A-B)=P(A)-P(B)

BeposiTHOCTh TIpoM3Be/IeHUs [IBYX HE3aBUCHUMBIX COOBITHII pPaBHO MPOU3BEACHUIO
BEPOSITHOCTEH ITHX COOBITUH.

Teopema yMHOXEHHSI BEPOSITHOCTEH 11 HE3aBUCUMBIX COOBITUN pacIpOCTpaHseTCsl Ha
MIPOM3BOJILHOE YMCIIO COOBITHI.

JuddepennmanbHas 1 HHTErpajibHas QYHKIUU PacIpeesIeHUs] B3aUMOCBSI3aHbI.
3uas auddepenimanbayo  pynkuuoo pacnpenenenus T (X), MoxHO onpenenuts

MHTErpaIbHyI0 QYHKIHMIO pacnpeaeienus sepostaocteit F(X) mo popmyie:

F(x) = ]Sf(t)dt.

N wHaobopoT, 3HAs UWHTETpaIbHYI (QYHKIHMIO paclpelesieHns, MOXHO HalTH

nuddepennnansayo GyHKIMIO pacnpeneenns: | (X) = F/(X).

Yucso nosiBieHus COOBITHS A B TIOBTOPHBIX HE3aBUCHUMBIX MCITBITAHHSX, IIPH KOTOPOM
BeposATHOCTh Pn(K) HamOosiblnas, Ha3bIBAIOT HAUBEPOSIMHEUUUM YUCTIOM NOSGNEHUS.
cobvimusl.

HaHBepOﬂTHeﬁmee YHUCIIO ko MOSBJIEHUS cOoORITHSI A B n IMMOBTOPHBIX HE3aBHUCHUMBIX
HCIIBITAHUAX ONPEACTIAIOT U3 )IBOI>'IHOFO HCpaBCHCTBA:

np—q<ko<np+p, raep = P(A) — BepOSATHOCTH MOSBJICHUS COOBITUSI A B OJHOM
UCHBITaHUK; ( = 1 — P — BEPOSATHOCTH HEMOSBICHHS COOBITHS A B OTHOM UCIIBITAHUH.
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Tpernit 3Tan (BBICOKMH YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL NOKAa3aTeNs
KOMIICTCHIIMH «MMeTh HABBIKI»: HMeTh HABBIKH AHAJHM32 U MATEMAaTHYECKOI0 ONMMCAHHSA
THIIOBBIX 32124 ¥ 3224 NPUKJIAJTHOIO COAEPKAHMUS.

Pacuyernas pabora:

Pacuyernas pabora:

1. U3 100 mocaxkeHHBIX ceMsiH mpopocio 78. KakoBa BepOSTHOCTh MPOPACTAHUS CEMCHH?

OrnpenenuTb MPOIEHT BCXOKECTU CEMSIH.

2. I[Ba CTpCIIKa CACIIAIN 110 BBICTPEIY B MHUIICHB. BepOHTHOCTB nonaganusa B MUILICHb AJIsA

nepBoro crpenka paBHa 0,6, mist Broporo — 0,8. CocTaBUTh 3aKOH pacnpeeseHus s
Yrciia MoMajaHuii B MUIIIEHb. BBIUNCIINTE MaTEMaTHYECKOE OXKHUIAHUE U JIUCTIEPCHIO.

3. baza cnabxaer npoaykmueii 30 Mara3uHOB B 00JIaCTH, OT KaXKI0TO U3 KOTOPBIX MOXKET

IOCTYIUTH 3asiBKA Ha CIEAYIOIUN JEHb ¢ BEpOATHOCTHIO 0,4 HE3aBUCUMO OT 3asiBOK

APYrux Mara3mHoB. Haiitu HaHBepo;ITHefIH.Iee YuCJI0 3as41BOK Ha CJ'ICIIYIOIJ_[Hﬁ ACHb.

4. BeposATHOCTb pokAeHMs Manburka pasHa 0,51. HaliTu BeposSTHOCTH TOT0, YTO B CEMBE U3

TpeX JeTen
1) 2 manbuuka;
2) HEe MEHEee JBYX MaJbUHKOB;

5. Brpymnmne 16 napueii u 9 gesymiek. [IpousBogutcs po3sirpsiii 4 6unetoB B Teatp. Haittu

BEPOSITHOCTH TOTO, YTO:
1) Bce OuneThl MOMyYyaT IEBYIIKY;
2) OueThl JOCTAHYTCS WM MMAPHAM, WU JAEBYIIKAM.

Knroun

1.

0O603HauuM coObITHE A — CEMS IPOPOCIIO.

B 100 ucnpitanusax — mocagka 100 cemssH — coobiTie A mosiBuioch 78 pa3. Tak kak
pe3yabTaT UCHBITAHUM YK€ U3BECTEH, TO HAWJEM BEPOATHOCTh MPOPACTAHUS CEMEHM KaK
OTHOCHUTEJIbHYIO YacCTOTY:

78
P(A) =W (A)=-——=0,78.
(A =W(A) =15,

HpOHeHT BCXOXKCECTHU CEMSH ONpPEACIUM KaK BCPOATHOCTL IIpOpaCTaHusd CEMCHU,
BBIPAKCHHYIO B ITPOLICHTAX:

P(A) = 0,78-100% = 78%.

CrydaiiHasi BeTMUrHA X — YUCIIO TMOTAIaHUN B MUIIICHbD.

Ona npuHUMAET CIEAYIOIUE 3HAUCHHUS:

X =0: oba cTpenka HE MOMaIu B MUIIEHB;

X'=1: B MUIlIeHb NOMAJ TOJBKO OJMH CTPEJIOK: MEPBbIM CTPETIOK MoMNaja B MUILECHb,
a BTOPOM — HET WJIM BTOPOM CTPEJIOK ITOIA] B MUIIIEHb, a IIEPBBIN — HET;

X =2: 06a cTpenka Momnajii B MUIIEHb.

Io ycnosuro Py =0,6; P, =0,8. Torna
9y =1-p, =040, =1-p, =0,2.

HaiileM  BepOSATHOCTM TOr0, YTO CilydaiiHas BenluduHa X [OPUMET
COOTBETCTBYIOIME 3HAYCHHUS:

P(X =0)=q, -q, = 0,4-0,2= 0,08
P(X :l) = p1°q2 +q1‘ p2 :0,6'0,2‘|‘O,4‘O,8:O,44,
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P(X=2)=p, - p, =0,6-08=0,48.

CocTtaBuM 3aKOH pacipeneseHus CydailHONW BeTUINHBI X:

X 0 1 2
P 0,08 0,44 0,48

n
VcaoBue Z P; =1 Bemonnsercs: 0,08 + 0,44 +0,48 = 1.

i=1
Bbruncinum 0CHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU CIIy4yaliHOM BETUYUHBI X.
MareMarrnueckoe 0KHIaHHE:

MX)=0-0,08+1-0,44+2-0,48=1,4.
Hucnepcus:
D(X) =0%- 0,08+ 1%- 0,44 +22- 0,48 —1,4>=0,4.

Cpennee kBaipaTUYECKOE OTKIOHEHHE:

o(X) =/D(X) =40,4 ~0,6325,

I[To ycmoButo 3amaun N =30; p=0,4;9=1-p=0,6.
[Tpumenum Gopmyry HaUBEPOSITHEHIIIETO YHCIIAa IOSBICHHUS COOBITHS.

HaHBepOHTHeﬁmee YHUCIO 3asBOK YAOBJICTBOPACT HCPABCHCTBY:
30-0,4—-0,6 <k, <30-0,4+0,4,
11,4<k, <12,4

HOCJIGI[HGMy HCPABCHCTBY YAOBJICTBOPACT CAUMHCTBCHHOC LICJIOC YN CIIO

Takum o0pa3om, HaUBEPOSTHEHIIIEE YHCIIO 3asIBOK Ha 0a3y MOCTYMUT OT 12 Mara3mHoB.

1) O603HaunM cOOBITHE A — POXKJICHUE MATILYMKA B CEMbE.
Io yenosuto n = 3; p = P(A) =0,51; g = 1- p = 0,49; k = 2. Heo6xoxumo Haiitun P;(2).
Tak kak BEepOSTHOCTh POXKACHUS MAIbYHKA MOCTOSHHA, YUCIIO UCTIBITAHHUIA N HEBEIUKO, TO
npuMeHuM Gopmyny bepHyu.
BeposTHOCTB TOTO, 4TO B CEMBE U3 TPEX JAETEH JIBa MaIbYUKA:
3

P,(2) =C20,51%0,49" = g 0+2601-0,49 =0,382347 ~0,3823.
2) BeposTHOCTH TOTO, YTO B CEMbE U3 TPEX JETei He MEHee IBYX MaJbYMKOB — WMJIM JIBA
MaJTbuMKa, WA TPH MaJIbUMKa!
Ry(k > 2) = By(2) + Ry(3) = C50,51%0,49" + C50,51°0,49° =

3 3

|
= 0,2601-0,49 +3|—'0' -0,132651 -1=0,382347 +0,132651 = 0,514998 ~ 0,5150 .

1) O603HauUM coObITHE A — OMIIETHI OTyYaT 4 JeBYIIKH.

Pa3birpats yeTbipe 6usieTa — paBHOCHIIBHO BBIOpATh YeThIpeX CTyAeHTOB U3 25. Tak kak
MOPSI0K BbIOOpa HEBAXKEH U MPUMEHsETCs (popMylia coueTaHus 0€3 TOBTOPEHHI,
IIOCTPOHUM CXEMY.

25 yen. > 4 yen.

/

16 n. 9 Oes. 4 Oes.
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OO6m1ee ynciI0 BCeX BO3MOXKHBIX HCXOJIOB — 3TO KOJIMYECTBO CIIOCOOOB BHIOpATh 4
CTyJleHTa u3 25. T.e.

4 25! 22.23-24-25

41211 24
Yucito 6IaronpHUaTHBIX HCXOH0B — 3TO KOJIHYECTBO CIIOCO00B BHIOPATH 4 IEBYIIKH U3
s 9 6-7-8-9
nMerommxesa 9 nesymek, T.e. M=Cq = = =126.
Y T a5 24
Tora BEpOSTHOCTL COOBITHS A ONpeAeuM 1o GopMyJie KIaCCHYECKOTO OIPeIeIeHus
m 126
Bepositioctu: P(A)=—=——-—-=0,01
n 12650

2) O603HaunM coobiTHe C — OMIICTHI MTOTYYaT UK TTAPHU, WIIA JIEBYIIIKH.
OO11ee 9ncI0 BceX BO3MOMKHBIX MCXO/I0B BBEIUUCISIETCS aHATOTHYHO:

n=Cp =12650

Yucno 61aronpusTHBIX HCXOJI0B — 3TO KOJIWYECTBO CITOCOOOB BHIOpATh 4-X mapHe u3 16
unu 4 neBymku u3 9. [IpyMeHnM NpaBUiIO CyMMBI:

| | . . . .7.8.
m=Cy+Cq = o o 13141516 0789 1500 196 —1945 .
412! 45| 24
Torma BeposTHOCTH coObITHS C:
p(c)- 1 o158
12650

YK-1.2. OcymiecTBiisieT NOMCK U KPUTHYECKH AHAJIU3UPYeT UH(OPMAILHIO, HEOOXOAUMYIO
AJIs1 pellieHNsl MOCTABJIEHHOI 3a1a4H.

IlepBbIii 3Tan (MOPOroBOil ypOBeHb) — OCHOBHbIC NMOHATHS, TEPMHHOJOITHI0 H METOIbI
BbICIIEl MAaTEeMATHKH KaK CPeACTBO (P)OPMUPOBAHUS (PYyHIAMEHTAIBHBIX W NMPHUKJIATHBIX
3HAHUM.

TecToBblI€ 3aHaHUA 3aKPpPbITOI0 THUIIA

1. T'unore3amMu HA3bIBAIOT COOBITHSI, KOTOPbIE

(BbIOpaTh O/IMH BapuaHT OTBETA)

a) SBJIAIOTCSI HE3aBUCUMBIMU U 00pa3yIoT IPyIILy;

0) ABJISIIOTCS HECOBMECTHBIMH;

B) SIBIISIFOTCS] HE3aBUCUMBIMU;

I') ABJSIFOTCS TOTTAapHO HECOBMECTHBIMU M 00pa3yIoT MOJIHYIO TPYIILY;

1) 00pa3yroT MOJIHYIO TPYIIY.

2. Cymmoii 1Byx co0biTHil A U B Ha3bIBaeTcs

(BbIOpaTh OJIMH BapuaHT OTBETA)

a) COOBITHE, COCTOSIIIEE B TIOSIBJICHUH XOTSI OBbI OJTHOTO U3 HUX;

0) coObITHE, COCTOALIEE B MOSBICHUH TOJIBKO OJHOTO U3 HUX;

B) COOBITHE, COCTOSIIIEE B COBMECTHOM MOSIBJIEHUU ITHX COOBITHIA;
I') COOBITHE, COCTOAIIEE B HEMOSBICHUN ITUX COOBITUH.

3. IlpousBeneHueM AByX coObITHIl A U B Ha3bIBaeTcs
(BBIOpATh OJIMH BapHaHT OTBETA)
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a) COOBITHE, COCTOSIIIECE B HETIOSIBJICHUHU 3THX COOBITHI;

0) coOBITHE, COCTOSIIEE B IMOSBJICHUH XOTS OBl OJTHOTO W3 3TUX COOBITHI;
B) COOBITHE, COCTOSAIICE B MOSBJICHUN TOJIBKO OJTHOTO M3 3TUX COOBITHIA,
') COOBITHE, COCTOSIIEE B COBMECTHOM IOSIBJICHUH 3THX COOBITHH.

4. Coouitus B, B, ..., B, o6pa3syior monnyio rpynny co6uituii, eciau onu

(BBIOpaTh O/IMH BapuaHT OTBETA)

a) HE3aBUCHMBI B COBOKYITHOCTH U CyMMa MX BEPOSITHOCTEN paBHA €IUHMIIE;
0) 3aBUCHMBI B COBOKYITHOCTH U CyMMa MX BEPOSTHOCTEN HE paBHA €UHUIIE;
B) IIOIIAPHO HECOBMECTHBI U CyMMa UX BEpOATHOCTEH paBHA €AMHHUIIE;

I') COBMECTHBI U CYMMa MX BEPOSITHOCTEHN HE paBHA €UHUILIE;

1) HE3aBUCHMBI U CyMMa MX BEPOSTHOCTEN HE paBHA €AMHUIIE.

5. Ycj10BHOM BepOSITHOCTBIO COOBITHSI A HA3BIBAETCS BEPOSATHOCTDH COOBLITUA A:
(BBIOpaTh O/IMH BapuaHT OTBETA)

a) BBIUUCIIEHHAs! [P YCIIOBUH, YTO COOBITHE B yXe HacTyIHIIo;

0) BbIYMCIICHHASI IPU YCIOBHUH, YTO COOBITHE B HE HACTYIIUJIO;

B) BBIYMCIIEHHAS NPU YCIIOBUM COBMECTHOTO NOSABIEHUsI COOBITUM A U B;

T') BEIYUCIICHHAS MTPH YCIOBUH, YTO COOBITHE B HE 3aBUCUT OT COOBITHSA A,

1) BBIUUCIICHHASI TP YCIIOBUU MOSABICHUS IPOTUBOIIOIOKHOIO COOBITHSL.

QAW N
oW (H

6.3a0anue na coomsemcmsue.

IHoTpeduTe/ b MOXKET YBUIETH PEKJIaAMY ONpeeIeHHOT0 TOBAPA IO TeJleBUIeHUIO (CoObITHE
A), Ha pek;1aMHOM cTeHe (coObiTHe B) nin B uaTepuere (codbiTue C).

Omnpeneinte COOTBETCTBHE MeAY NMPOU3OIIEAIIMMH COOLITUSIMH M BEpPOSITHOCTAMM HX
MOSIBJICHUS

Yucnosas xapaxmepucmuxa Dopmyna pacuema

1. TorpeOutens yBHIEN Bce TpU a) P(Z\)P(E)P(E)
BUJIa PEKJIAMbI

2. TlorpeOutenp He yBUAET HU | 0)

OIHOTO B/ PEKIIaMBI P(A)P(B)P(C)+ P(A)P(B)P(C) + P(A)P(B)P(C)

3. Ilorpeburens ysumen xors Owl | B) P(A)+ P(B)+ P(C)
OJIMH BUJI PEKJIAMBI

4. Tlorpeburens ysunen posro | 1) P(A)-P(B)-P(C)
OJIMH BHJ| PEKJIAMBI

1) 1-P(A)P(B)P(C)

Pesynbrarel oopMuTh B TAONIMIIE:

1 2 3 4
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Knroun

1

2 3 4

T

a II §)

Bropoii 3Tan (mIpoaABHHYTHII YPOBEHb) — MOKa3bIBaeT COPMHPOBAHHOCTH NMOKA3aTeJs
KOMIIETEHIIUN «YMeTb»: CaAMOCTOSITEJILHO pPadoTaTh ¢ y4eOHOW M HAYYHOM JIUTEepaTypoi,
paclIUpsITh CBOM MAaTeMaTHYeCKHe IO03HAHUS, CAMOCTOSAITEJbHO BbLIOMPATHL MeETOIbI

peuieHusi npogeccHoHANbHbIX 32/1a4.

3agaHusi OTKPBHITOrO THIIA (BONPOCHI ISl ONPOCA):

1. ChopmynupyiiTe TeOpeMy CIOKEHHUSI BEPOATHOCTEH JIsI COBMECTHBIX COOBITHH.

2. ChopmynupyiTe TEOpeMy CI0KEHUS BEPOSATHOCTEH I HECOBMECTHBIX COOBITHIA.

3. CopmymnupyiiTe TeOpeMy YMHOKEHHUSI BEPOSATHOCTEH JUISI COBMECTHBIX COOBITHI.

4. B yeM 3aKJII04aeTCa T€OpeMa O MOJTHON BEpOATHOCTH?

5. Cdopmynupyiite TeopeMy O BEpPOSTHOCTH IOSBICHUS XOTS OBl OJHOTO W3 COOBITHI
HE3aBHCHUMBIX B COBOKYITHOCTH.

1. BeposTHOCTh MOSBICHUS OJHOTO M3 JBYX COBMECTHBIX COOBITUH uiu coObITUS A, uau
COOBITHSI B paBHa CymMMe BEpOATHOCTEH STUX COObITHH 0€3 BEpOSITHOCTH UX
COBMECTHOTO TIOSIBJICHUS:

P(A+B)=P(A)+P(B)-P(AB).
(BeposiTHOCTH CYMMBI JBYX COBMECTHBIX COOBITHI paBHa CyMME BEPOSITHOCTEH STHX
coOBITHI)

2. BeposiTHOCT TIOSIBIICHHUS OHOTO U3 ABYX HECOBMECTHBIX COOBITHH w1t COOBITHS A, unu
COOBITHS B paBHA CyMM€ UX BEpOSTHOCTEH:

P(A+B)=P(A)+P(B).

(BeposiTHOCTD CyMMBI JIByX HECOBMECTHBIX COOBITHI paBHa CyMME BEPOSITHOCTEH 3TUX
COOBITHI)

Teopema cnoxeHus: BEpOSITHOCTEN JIJIs HECOBMECTHBIX COOBITUH paclpoCTpaHseTCs] Ha
IIPOU3BOJILHOE YHUCIIO COOBITHH.

CnenctBue: Ecimu coObituss A1, A2, ..., An TIOIAPHO HECOBMECTHBI, TO MMEET MECTO
PaBEHCTBO:

P(ArtApt...+ A )=P(A)+P(A,)+...+P(A,).

3. BeposiTHOCTH COBMECTHOTO MOSIBJICHUS IBYX COOBITUH 1 COOBITHS A, u cOOBITHS B paBHa
IIPOU3BEICHUIO BEPOSATHOCTH OJHOTO M3 HUX HAa YCIOBHYIO BEpPOSTHOCTH JIPYroro B
MIPEII0JIOKEHNH, YTO IIEPBOE COOBITHE YKE MPOU30IILIO:
P(A-B)=P(A)-Px(B)
(BepostHOCT mpoM3BENCHMsSI JABYX 3aBUCHMBIX COOBITMH paBHa MPOU3BEICHUIO
BEPOATHOCTH NEPBOT0 COOBITUS HA YCIOBHYIO BEPOSATHOCTH BTOPOTO.)
Teopema yMHOXEHMsI BEpOSTHOCTEH MJsl 3aBUCHMBIX COOBITHI pacmpocTpaHseTcs Ha
MIPOM3BOJILHOE YMCIIO COOBITHN.

4. Ecnu uHTepecyrolee Hac coObITHE MOXET HACTYIUTh He camMo Mo cebe, a TOJIbKO

OTHOBPEMEHHO ¢ OgHUM u3 cobOwitnit By, B,,..., B, , obpasyroumx nomnywo rpymmy

COOBITHH, TO IPUMEHSIIOT TEOPEMY O TIOJTHOM BEPOSITHOCTH.

@opmysia TMOJHOW BEPOATHOCTH SIBISIETCA CIEACTBUEM M3 TEOPEM CIIOXKEHUS U
YMHO>KEHHS BEPOSITHOCTEM.

Teopema o nonHou 6eposmMHOCMU.

Eciu coObitne A MOXET MPOU30UTH TOJIBKO OJTHOBPEMEHHO C OJTHUM M3 COOBITUH Bl,
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B,....,B,, 00pa3yromux MONHYI0 IpyHIy, TO BEPOSTHOCTb INOSBICHUS COOBITHA A
ompenensercs mo Gopmyie:

P(A) = P(B))Py, (A) + P(B,)Ps, (A) +...+ P(B,)Py (A).

(ITosmHast BEpOSATHOCTH paBHA CyMME IIPOU3BECHUN BEPOSTHOCTEHN KaXA0r0 U3 COOBITUI
Ha COOTBETCTBYIOIYIO YCIOBHYIO BEPOSTHOCTL COObITUS A)

5. BeposiTHOCTB NOSIBIICHNUS Xoms Obl 00H020 U3 coObITUH A, Ay,..., A, HE3aBUCHMBIX B
COBOKYITHOCTH, paBHa Pa3HOCTH MEXIY CIUHUIICH W TMPOHU3BEICHUEM BEPOSTHOCTEH

TPOTHBOMONOKHEIX coObITHit A, Ay, .. A :
P(A)=1-P(A)-P(Ay)-..-P(A)).
Yacmuwii cayuaii. Ecimu cobbitust Ay, Ay, ..., A, IMEIOT OMHAKOBYIO BEPOSTHOCTS P,

TO BEPOATHOCTD IMOABJICHHUA XOTS OBl OJHOTI'0 M3 3THUX COOBITHH paBHa:

P(A)=1-q", rie q=1-p.

Tpernii 3Tanm (BBICOKHI YPOBE€Hb) — IOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJisi
KOMIIETEHIIHN «MMeTh HABBIKI: HMeTh HABBIKH CAMOCTOSITEJILHOIO OBJIJI€eHHS HOBBIMU
TEXHOJIOTUSIMH IS pelleHusl 3aJa4 W MX BHeJApeHHMeM B MNPodeccHOHATbHYIO
NAeATeJIbHOCTb.

Pacuernas padora:

1. B ToproByio ¢upmMy MOCTYHHJIM TEIEBH30PHI OT TPeX MOCTABIIMKOB B OTHOmeHHH 1: 4: 5.
[MpakTtuka mokasana, uto TeneBu3opsl, nocrymaromme or |, Il u Il mocraBmmkoB He
NOTPEOYIOT rapaHTUHHOIO PEMOHTA B TEUEHHE TapaHTHITHOIO CpOKa COOTBETCTBEHHO B 98%,
88% u 92% cnyyaeB. HailTu BeposSITHOCTb TOTO, 4TO HOCTYHNUBIIMKA B TOProBYIO (GUPMY
TEJIEBU30D HE MOTPEOyeT PEMOHTA B TEUCHHE TAPAHTUIHHOTO CPOKa.

2. IIpoBenu uccnenoBaHus O pa3Mepe OIUIATHI 32 MOOMIIBHYIO CBS3b 3@ MOJITOJA y JIML, BO3PACT
KOTOpBIX He MeHee 45 net. MccaenoBanus mokasaiy, 4TO pa3Mep OIUIATHI 3a MOJIT0Ia OJTHOTO
YeJIOBeKa HOPMAJbHO pacCIpeiesieHbl CO CpeIHuM 3HadeHueM 1850 pyOseit u cpemHum
KBaJIpaTHUeCKUM OTKJIOoHeHueM 350 pybneit. OnpeaenuTs BEpOATHOCTh TOTO, YTO CIy4aliHO
BBHIOpAaHHBIN YEJIOBEK TPATUT HA OTUIATY MOOUIIbHOM CcBs3u Oosee 2200 pyO:eit 3a monroaa.
Omeem okpyenume 00 COMbIX.

3. Ans curHanuzanuy 00 aBapuM YCTAHOBJICHBI JIBa HE3aBUCUMO PAa0OTAIOIIMX CUTHAIU3ATOPA.
BeposiTHOCTh TOrO, 4TO MpPU aBapuu CHUTHanu3atop cpabotaer, paBHa 0,95 mist mepBoro

curHanm3aropa u 0,9 ams Broporo. HailiTi BepoSTHOCTH TOTO, YTO MpH aBapuu cpaboTaert
XOTsI OBl OJIUH CUTHAIN3ATOP.

4. BeposATHOCTh CBOEBPEMEHHOM YIUIAThl HAJIOTOB JJisi MEepBOTO mpeanpustus pasHa 0,9, mis
Broporo — 0,8. HaiiTu matemaTmyeckoe OXUJaHUE YWCIA MPEINPUATUH, YIIATUBUINX
HaJIOTH.

5. Ha ocHoBaHuM 3aJaHHONW (YHKIMM pacIlpeleieHHs] BEpOSATHOCTH MPUOBLIM MUHUIIEKAPHU
0, mpux<0

X2

F(x) = al’ mpu 0 < X <9 onpenenuts cpeiHee 3HaYEHKHE TPUOBLTA IPEIPUHUMATEIIS.

1, 1opux>9
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Kiroun

1. | O603HauUM COOBITHS:
A_ TEJIEBU30D HE MOTPEOyeT peMOHTA B TEYCHHUE TAPAHTUHHOTO CPOKa,
A _ TEJIEBU30p NMOTPeOyeT pEMOHTA B TEYCHUE TapaHTHIHOTO CPOKA.
Bo03MOXHBI TUITOTE3BI:
B, — «reneBusop nocrynui B TOproByto GpupMy ot | MOCTABIIIUKAY;
B, — «reneBu3op moctynui B TOpropyro Gpupmy ot Il MOCTaBIINKAY,
B ;— «reneBusop nocrynui B Toprosyto pupMmy ot Il MTOCTABIIUKAY;
a) Tlo ycioBuio 3a1aun
1
PB,)=—=01; Ps (A)=0,98;
B)= -, ()
4
P(B,)=—=04; P, (A)=0,88;
(B2)= 4 ()
5
P(B;)=—=0,5; P, (A)=0,92;
(Ba)=r 2 ()
[To ¢popmyne nmonuoi BepostHocTH (1.23)
P(A)=P(By) Py, (A)+P(B;) Ps,(A)+P(Bs)Pa (A)=
=01-0,98+0,4-0,88+0,5-0,92=0,91
2. | Cnyvaiinas BenmuuMHa X — pa3Mep OIUIaThl 3a MOOWIBHYHO CBsi3b 3a mojiroma. CB
pacmipenenieHa 0 HOPMaJbHOMY 3aKoHY pacnpexaenenus. [lo ycmoBuio 3amaun ee
MaTeMaTHYeCKOe OXHIaHHe O = 1850, a cpemHee KBaJIpaTUYECKOE OTKJIOHCHHE
o =350 Hay HEOOXOMMO HAMTH BEPOSTHOCT TOTO, 4TO X € (2200; + oo).
BeposiTHOCTH TOTO, 4TO HOPMANBFHO pacHpe/elieHHas CiydaiiHas BenuduHa X TpUMeT
3HAYCHUs, MPUHA IeKAITUEe HHTepBaly (o, [3), onpenensercs mo Gopmyie:
— a —
P(cr < X <,6'):CD(’B j—cp(“ “),
o} o
rae @(X) — dynkuus Jlamnaca.
Hcnonp3ys ganuyro GopMyiry, ToITyJdaeM:
2200 —1850
P(2200 < X <+ 00) = (4 00)— @(Tj _ (4 o) - 1) =05- D)
HWcmons3ys Tabnuiy 3HaueHnii pyHKmy Jlamaca, Haxoaum cD(l) =0,3413.
Torna: P(X >2200)=0,5-®(1)=0,5-0,3413 = 0,1587
orja:
Ortger: 0,16.
3. | Cobeitre D — cpaboTaer xomst 661 00UH CUTHAIHA3ATOP.
PaccmoTpuM npoTHBOMONIOKHOE COOBITHE D _ Hu onun He cpaborTaer, T.€. ¥ ePBbIi He
cpaboTaer, 1 BTOpOil — He cpaboTaer:
P(D)=1-P(D)=1-q,-q, =1-0,05-01=0,995
4. | O603HaYUM COOBITHS:

A _ 1-¢ npeanpusitre yruiatino Hasory, F’(A) =0,9;

A _1-¢ npennpusitue HE yrmatuio Haor, P(K) =1- P(A) =01;
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B — 2-¢ npexnpustue yratuio nanory, P(B) =0,8;

B 2. npeanpusitie HE yrnatuno Hasory, P(g) =1- P(B) =0,2.

Criyuaiinas BenuauHa X — 9HCIIO IPEAIPUATHIA, KOTOPBIE YIUIATHIIA HATOTH. Y IIATHTb
HAJIOTH MOTYT 00a MpeanpusTHit (A- B); 1-e npeanpusTHE YIUIATHT, a 2-€¢ HET (A‘ §)
WK 2-€ IpeaupusThe yIiaTuT, a 1-e HeT (K . B); 00a npeanpusITUsI HE YIIIaTIT HaJoTu
(K- §). Takum o6pazom:

P(X =0)=P(A-B)="P(A)- P(§)— 01-0,2=0,02;

P(X =1)=P(A-B +A-B)=P(A)-P(B)+P(A)-P(B)=0,9-0,2+01-0,8=0,26;
P(X =0)=P(A-B)=P(A)- ( )= 0,9-0,8=0,72.

3aKoH pacnpeaeaeHus: JUCKPETHON CITy9aitHOM BETMYUHBI X zammmem B BUE TaOJIHIIBI,

X. .. .
rac I — 3HaUEeHUS CIIy4YauHOU BCJIMYNHEI, pl —BCPOATHOCTDb JaHHOI'O 3HAYCHMUA.
X, 0 1 2
p, |00z |02 o072

n
[TpoBepum ycioBue Z p; =1, momywaem: 0,02 +0,26 +0,72 =1 — BepHo.
i=1

Maremarnueckoe oxuganne M (X) JMCKPETHOMN CITy4aiiHOM BETHMUHHBI X Bpruncistercs
o gopmysre:

n

M(X)= 3 (% - Py ) =X, Py X, Py oot X - P,
i=1

IloncraBuB 3HaYeHHU X;j U P, HOTYIHM:

M(X)=0-0,02+1-0,26+2-0,72=0,26+1,44=1,7
Otsert: 1,7.

Haiinem nuddepenumansuyro GyHKmuio pacnpeaeienus f (X) Kak IPOU3BOAHYIO OT
MHTETPaIbHON (PYHKIIUH pacripe/ieeHus F(X), 10 ecTh f (X) = F'(X).
Nckomas nuddepennnanbHas GyHKIMS IPUHUMAET CIIEIYIOIIMMA BUI:

0, mpux<0

f(x)= %, mpu 0<x<9

0, mpux>9

Haxozim MatemaTnueckoe oxuaanne mo dpopmyne M (X ) = _[ x- f(x)dx.
Tak kax ysxmus T (X) mpu X <0 unpu X > 9 pasa HyI0, TO OrpaHHIMMCSA

f(x)#0

paccMOTpPEHHEM HHTEPBaJIa, HA KOTOPOM
HOJTyYaeM:

. Torna u3 nocneanen GopmyIbl

9 9 9 3
:J‘x‘f(X)dX:JX.%dxziszdxzzi =6
: 1781

OTtBeT: 6.
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YK-1.3. PaccmarpuBaeT BO3MOKHBbIe BapHMaHTBhl pelIeHHs 3a4a4d, OLEHUBAsg HX
JAOCTOMHCTBA H HEJOCTATKHU

IlepBbIii 3Tan (MOPOroBoii ypoBeHb) — NOKa3biBaeT C(POPMHUPOBAHHOCTH NOKA3aTeJs
KOMIIETEHIIHU «3HATh»: OCHOBHbIE MOHATHS, ONPe/ieIeHNs] U METOIbl OCHOBHBIX Pa3/1eioB
MATeMaTHYeCKOI0 aHAJIN3A.

TecToBbIE 3aJaHUA 3aKpPbITOro THIIA

1. ®opmyaa bepuyiin umeer BUA:
a) Py (k) =Cyp ™™
6)np-g<ko<np+p;

k—n
B) P, (k) ~ i

1
¢(X), roe X = :
vNpq vnpq
k
r) P, (k) = %eﬁ', rie A =np.

2. HaiiBeposiTHeiillee 4YHCJI0 TOSABJEHHSI COOBITHSI B TOBTOPHBIX HE3aBUCHMbIX
HCNBITAHUSIX onpeaessieTcs no gpopmy.ie:

a) MKy =Cipfa™.
6)np-g<ko<np+p;

k—n
B) P, (k) ~ i

1
¢(X), roe X = :
vNpq vnpq
/Ik
r) P, (k) = Fe_i’ rie A =np.

3. ®opmyaa [Iyaccona umeer BUA:
Kk nkn—k

2 Pk =Clpfa™

6)np—qg=ko<np+p;

k—n
B) P, (k) ~ P

1
@(X), roe X = :
vNpq vnpq
k
r) P, (k) = %eﬂ, rie A =np.

4. BeposiTHOCTH NOSIBJIEHHsI COOBLITHSI A B N He3aBUCHMBIX MCHBLITAHUAX K pa3, Tem
TO4YHee, 4YeM OoJblie N onpeneasiercs no gpopmy.Je:

a) MKy =Cipfa™.
G)np-q=<ko<np +p;

B) P, (K) ~ k=n

1
o(X), e X= ;
vNpq v npq
k
r) P, (k) = %ei,rz{e A=np.

©
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5. BeposAITHOCTH OTKJIOHEHHSI OTHOCHTEJIBHOH 4YaCTOThl OT NMOCTOSIHHON BEPOSITHOCTH B
NMOBTOPHBIX HE3aBUCUMbIX UCIILITAHUSX Onpeaessiercs no gpopmy.e:

a) P, (k) =Cgp "™,
k—np_

1
@(X), rne X = —;
v NPQ v NpPqg
k
B) P, (k) = %e"l, rie A =np;

6) Py(k) ~

r) P(m— p| < gJ = 2@(8\/1)
n Pq

Kiroun

1 a

2 §)

3 r

4 B

5 r

6. 3aoanue na coomeemcmeue.

Omnpenesinre COOTBETCTBHE MEAKAY YMCJI0BOM XapaKTePUCTHKON npu3Haka X u ¢gopmy.ioi

ee pacuera:
Jucnoeas Xapakmepucmura Dopmyna pacuema
1. BbIGOPOYHOE CpE/IHEE AUCKPETHOTO k —
Ba > (% —X)*n,
PHALMOHHOTO psija 2\ i
a) D(X)=2
n

2. Jlucnepcust TUCKPETHOT'O BapUAITHOHHOTO
psna

K
XN,

6) X =1t
n
3. BeibopouHoe cpeHee HHTEPBATLHOTO k
pszna Zzi n;
B) D(X)="=—— (X
4. lucriepcusi THTEPBAJIbHOIO psijia ZK:
Zih
r) X =12
n

Pesynbrarel ohopMuTh B TAOIMIIE:

1 2 3 4
Knroun

1 2 4

o a T B
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Bropoii 3Ttanm (MpOABHMHYTBHIH YPOBeHb) — IOKa3biBaeT C(HOPMHPOBAHHOCTH
MOKAa3aTeJIsl KOMIIETEHUHH «YMETh»: MPUMEHATh MaTeMAaTHYeCKUIl HHCTPYMEHTAPU 1JIA
pelieHrs THIOBBIX M NPHUKJIAJIHBIX 32124 B IPO(eCCHOHATLHOM 1eATeJIbHOCTH.

3agaHusi OTKPHITOrO THIA (BONPOCHI VISl ONPOCA):

1. Teopema bepHyM npuUMeEHsETCA, €CIU YUCIIO UCIIBITAHUM N ...

2. JloxanpHas Teopema Jlannaca npuMmeHsieTcsi, €CIM YMCII0 UCTIBITAHUM N ...

3. Eciu B N MOBTOPHBIX HE3aBUCHMBIX MCIBITAaHHUSX BEPOSITHOCTH TOSBICHUS COOBITHS A B
K&XKIOM HCIBITaHuu Toctosiuaa W paBHa P = P(A), To BepoSTHOCTH TOro, 4T0 B 3THUX

HCIBITAHUAX COOBITHE JOJIDKHO HAaCTyIIUTb HE MCHECC kl pa3 u HE boiee k2 (TCM TOYHEC, YEM

OoJIbIIIe N) OMPENeNIACTCS 10 TEOPEME ...

4. Ecniu B N HE3aBUCUMBIX MCITBITAHUHA YUCIIO UCIIBITAHUH N BEJIMKO, a BEPOATHOCTH P — OJIM3Ka K
HYJIIO, TO IPUMEHSETCSA TEOpema ...

5. IlycTp mpoBOOUTCS N HE3aBUCUMBIX WCIBITAHUN MPU OJUHAKOBBIX YCIIOBUSX, B KaXKJIOM U3
KOTOPBIX COOBITHE A MOXET MOSIBUTHCS, TUOO0 HE MOSBUTHCA. M MycTh BEpOSITHOCTH MOSIBICHUS
coObITHSA A B KaXI0M MCIbITaHuU nocmosnna v paHa P = P(A), BeposaTHOCTS HEHACTYILIEHUS

coOBITHS A B K&KJIOM HUCIIBITAHUN TaKXKe TIOCTOSIHHA U paBHA ( = 1 — p. BeposTHOCTH TOTO, 4TO B
N HE3aBHCUMBIX HCIIBITAHUAX COOBITHE A HACTYIHUT poBHO K pa3 obo3nauaetcs Py (K).

Taxkast moce10BaTeIbHOCTh UCTIBITAHUI HAa3bIBACTCS

Omeem Oatime 8 umeHumenrbHoM naoedice (2 ciosa)

Kiroun

HCBCIINKO.

BCJIIHNKO.

Myagspa-Jlamaca

IlyaccoHa .

SEEI RN L

cxema bepnyiun.

Tpernii 3Tan (BbICOKHI YPOBEeHb) — NOKAa3bIBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJsd
KOMIIETEHI[UM «MMeTh HABBIKI»: HMETh HABBIKH BbIOOPAa ONTHMAJBHBIX METOA0B pelleHHs
MOCTABJIECHHbIX 321a4.

Pacuyernas padora:

1. Marematuueckoe OXHAAHWE U AMCIIEPCHUS] HE3aBUCUMBIX CIIy4allHBIX BelW4YMH X U Y
cootBeTcTBeHHO paBHbl M(X) = 1,4; D(X) = 1,44; M(Y) = 0,5; D(Y) = 0,45. Haiitu
MaTeMaTHYECKOE OKUIAAHNE U TUCTIEPCHIO CiTydaifHoW BenmmunHbl Z = 2X +3Y.

2. CnyuvaiiHas BenuuMHa X paclpefelieHa paBHOMEpPHO Ha MHTepBajie (2; 6). Haiitu
BEPOSITHOCTH MOTA/IaHUs CTydYailHOM BenTWYrHBI X B uHTEpBai (3; 5).

3. JluckpeTHas ciy4aiiHas Benn4yrHa X 3a/1aHa 3aKOHOM pacIpeesIeHusI:
X -3 -1 0 2 3
P 0,2 0,1 0,3 0,2 0,2
Beruncnuts Mmatematiueckoe oxumaanue M(X).

4. HemnpepbiBHas ciy4aiiHasg BeIMYHMHA X 3aJjaHa MHTETPAIbHON  (yHKUMEH

pacrpeieneHust F (X)
0 npu X<4;
F(x)={x-4 mpu 4<x<5
1 npu X >0O.

Haiitu matemaruueckoe oxunanne M (X).
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5. BeposiTHOCTH MajioMy NPEANPHUATHIO CTaTh OAHKPOTOM 3a OIpenesleHHoe Bpems t
onenuBaercsa B 20%. Ciydaiinas BenruunHa X — YUCJIO HOPMaJbHO (DYHKIMOHUPYIOIIUX Yepe3
Bpems t ManblX NpeanpusaTuil cpenu BbIOpaHHBIX S. [[nst ciyuailiHOW BenuyuHbl X HaWTH
MaTEMaTHYECKOE OXKHUIAHNUE, TUCIIEPCUIO U CPEIHEE KBAIPATUYECKOE OTKIOHEHHUE.

Kiroun

1. | Ilo cBoiiCTBY MaTEMaTHUECKOTO OKUIAHHUS:

M(EZ)=M(2X -3Y)=M(2X)-M(@3Y)=2M(X)-3M(Y) =
=2-14-3-05=13.

[To cBoiicTBY Aucnepcuu:

M(Z) = D(2X —3Y) = D(2X) + D(3Y) =2°D(X) +3°D(Y) =
=4.1,44+9-0,45=9.81.

2. | OyHKUMA pacrpeleseHus] HeTPephIBHOM CIy4aifHON BeMWYMHBI X, paclpenesieHHON Mo
PaBHOMEPHOMY 3aKOHY UMEET BUJL:

0, nmpu  X<a,
X—a
F(x)=<——, mpu a<x<b,
(=i ™
1, opu  X>Dh.

Torma ¢ynkuus pacnpeneneHuss BepOATHOCTEH [UIsl cilydyallHOM BeMUYUHBL X
pacrpeiesieHHON paBHOMEPHO Ha UHTEpBae (2; 6) OyneT uMeTh BHUI:

0, npu X<a,
F(x)= XT_Z, npu as<Xx<Db,

1 opu X >D.
BeposTHOCTH TOrO, 4TO HENMpephIBHASA CllydaiiHas BEJIMYMHA NPUMET 3HAYCHHE M3
MHTEpBaa (a; B ) ompezensercs 1no Gopmye: P(a <X< ,B): F(B)-F(a).
5-2 3-2 3 1 1
T P(B3< X <5)=F(B)-F(Q)=—=--="_=-==_=--=--0,
orza P( J=FE-FQ@==,"-= = -,=2

MaremaTuueckoe OXHAAHUE JHUCKPETHOW CIIy4YalHOM BEJIMYHMHBI ONPENENIeTCsS 0
dbopmyre:

n
M(X)=D X P =% Pr+Xp: Pa+.t X, Pp.

i=1
Torma M(X)=-3-0,2+(~1)-01+0-0,3+2-0,2+3-0,3=
—_06-01+0+04+09=0,6.

MareMaTtnueckoe OKHJIAaHWE HENPEPHIBHOM CIIy4alHOW BEIWYMHBI ONPENEISIETCS I0

dopmyne M (X): _[X f (X)dX.

Haiinem mddepeHInaTbHYIO byHKLIHIO pacnpeneneHus
0, npu x<4;

f(x)=F'(x)=41, npu 4<x<5;
0, npu X>5.
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5 5 . 3 9
Torsa M (X)=[x-1dx=[xdx="~| ==-0=45.
Y y 2|, 2

5. | Tak kak BEpOSATHOCTH MAJIOMY MPEANPHUATHIO CTaTh OAHKPOTOM 3a OmIpeiesieHHOE Bpems t
MOCTOSIHHA U TPEANpUATUs (YHKIMOHUPYIOT HE3aBHUCHMO, TO CiIydailHas BeluuumHa X
pacripeniesnieHa o OMHOMUAIBHOMY 3aKOHY.

Haitnem wmaremarudeckoe OXUIAHUE, JUCIIEPCUI0 M CpPEIHEE KBAJpaTUUECKOe
OTKJIOHEHHE AUCKPETHOM CIIy4ailHON BENWYHHBI X, paclpe/leIeHHON M0 OMHOMHAILHOMY
3aKOHY:

M(X)=np=5-0,2=1;

D(X)=npq=5-0,2-0,8=0,8;

o(X) =+/D(X) =/npg =/0,8 =0,8944 .

YK-1.4. Onpenesisier 1 olleHUBAET MOCJEACTBHSA BO3MOKHbBIX PellIeHUH 3a1a4u.

IepBbiii 3Tanm (IMOPOroBOM YpPOBeHb) — MeETOAbI PpelIeHUA OCHOBHBIX THIOBBIX H
NMPUKJIAJIHBIX 32124 B IPOeCCHOHAIBbHOM eI TeJIbHOCTH.

TecToBble 3a1aHNA 3aKPbITOI0 THIIA

1. Pa3nuyHble 3HAYEHUS MPU3HAKA HA3BIBAIOT

(6b16pamov 0oun sapuanm omeema)

a) 4acToTaMu;

0) BapHaIIMOHHBIM PSIOM;

B) BapUaHTaMU;

I) AUCKPETHBIM PSIIOM.

2. COBOKYNHOCTH 3HAYeHHiI NMPU3HAKA, PACHOJO0KEHHBIX B MOPSAKEe BO3PACTAHMSA MM
yObIBaHUSI HA3BIBAIOT:

(6v16pamov 0oun sapuanm omeema)

a) TUCKPETHBIM PSIJIOM;

0) paHXUPOBAHHBIM BapUAIIMOHHBIM PSIJIOM;

B) MHTEPBAJIbHBIM BapHAILIMOHHOM PSIOM;

') KyMYJISATOM.

3. JIucKpeTHBIN BapMALMOHHBII psiji 3a1aeTcsl B BHe

(6v16pamov 0oun sapuanm omeema)

a) TabJIHUIIbI, Co/IepKalleli TIepedeHb BApUAHT M COOTBETCTBYIOIIMX UM YaCTOT;

0) TaOIUIBI, COACpIKAIIEH TPAHUIIBI MHTEPBAJIIOB U COOTBETCTBYIOIIUE YaCTOTHI;

B) TaOJMIIBI, COAEpIKAIICH IPaHUIBI UHTEPBAJIOB, YaCTOTHI, CEPEAUHBI HHTEPBAJIOB,

HaKOIIJICHHBIE YaCTOThI, OTHOCHTEJIBHBIE YaCTOTHI, HAKOTIJICHHbIE OTHOCHTEBHBIE YaCTOTHI,

T') YIOPSAOYSHHBIX 110 BO3PACTAHUIO WK YOBIBAHUIO 3HAYCHHI BapUAHT

4. ITonnasi BepOSITHOCTH onpejesisieTcs no gpopmy.ie:

(sv16pams 0oun eapuanm omeema)

2) P(A) =P(B,)P; (A) + P(B,)P;, (A) +...+ P(B,)P; (A).
LAl AG)

0) P(A) i=1,2,...,n;

B) P(AA,..A))=P(A)-P(A)-P(A).

1y P(ARA) =P(A) Py (A) - Pu (A) - Pay (A,

5. Jli1ist NpoBepKHU rUnoTe3bl 0 HOPMAJIBLHOM 3aKOHe pacnpeaeJaeHnusl IPUMEHSIOT
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(6b16pamv 0oun sapuanm omeema)
a) METOJ1 YCIIOBHBIX BapHUaHT;

0) METOJ1 HAUMEHBIIIUX KBAJIPaTOB;
B) KpuTepHii ITupcona y?;

r) Kputepuit @uiepa.

Kinroun

GIENTAITIS
e rgicalies

6.3a0anue na coomeemcmeue.
OmnpenenTe COOTBETCTBHE MEKIY MAaTeMAaTHYECKUM MOHSAATHEM H €0 OInpeaeeHneM:

Yucnosas xapakmepucmuka ®0pmyjza pacdema

1. ITonuron a) Tabnuua, B  KOTOpOM  INpPUBEICHBI
YHOPSITIOYEHHbIE [0 BO3PACTAaHUIO  BapHAHTBHI
(3HaYeHUs1 BEJMYMHBI ) U COOTBETCTBYIOLIUE UM
YaCTOTHI.

2. 'ucrorpamma 0) JoMaHasi, COCAMHSIONIAs TOYKH, abCIHMCChI
KOTOprX 3HAYCHUA BapI/IaHT, a OpIII/IHaTI)I —
HAKOIIJICHHBIC YaCTOTHI UJIX YaCTOCTH.

3. Kymynsra B) JIOMaHasl, COCOUMHSIONIAs TOYKH, aOCIUCCHI
KOTOpPBIX ~ 3HAYCHHs  BapuaHT  (3HAYCHUAM
UCCIEeIyeMOro TpH3HAKa), a OpIUHATHI —
COOTBETCTBYIOIINE UM YaCTOTHL

4. INCKpeTHBII BapUallMOHHBIN Pl r) crymeHuatas (urypa, cocrosmas U3
pAMOYT'OJIbHUKOB, OCHOBaHHUAMHAU KOTOPBIX
CJIY’KaT 4aCTUYHBIC MHTCPBAJIbl, @ BbICOTHI PAaBHLI
JaCTOTaM COOTBCTCTBYIOIINX MHTCPBAJIOB.

Pesynbrarel ohopMuTh B TAOIMIIE:

1 2 3 4
Karoun

1 3 4

B T 0 a

Bropoii 3Tan (NIpoABUHYTHIN YPOBEHb) — MOKA3bIBAET C(POPMUPOBAHHOCTH NOKA3ATEJISA
KOMIIETEHIIUH «YMeTh»: (DOPMATH30BATH IKOHOMUYECKHE SIBJICHUS U MPOLECCHI B BH/Ie
MATeMATH4YeCKHUX JAHHBIX, IPUMEHATHh PA3JIHYHbI¢ METO/bI PelLICHHS.

3aaHus OTKPBITOrO THIIA (BONPOCHI IJIsl OIIPOCA):

6. Tabnwma, B KOTOpPOH 3amucaHbl BO3MOXKHBIC 3HAUEHHUS JMCKPETHOW CITydaifHOMH
BEIUYUHBI X1, X5, .., X, M COOTBETCTBYIOIIUE MM BEPOATHOCTH Pq, Po,..., Py,

Ha3bIBACTCA ...
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Omeem Oatime 6 meopumenvrhom naoedxce (2 cnosa).

Ecnu cydaitHas BeTMYrHA MOYKET TPUHUMATh KOHEYHOE WJIM CYETHOE YUCIIO 3HAYCHHH,
TO OHA HA3bIBACTCH ...

Omeem oatime 0OHUM CJIOBOM.

Teopema:

BEPOSTHOCTh COBMECTHOT'O IMOSIBICHUS IBYX COOBITUH u coObITUS A, 4 COOBITUS B paBHA
IIPOU3BEICHUIO BEPOSITHOCTH OJHOIO M3 HUX Ha YCIOBHYIO BEPOATHOCTH APYIOro B

P(A-B)=P(A)-PA(B)

TPEIOI0KEHUH, YTO TIEPBOE COOBITHE YKE MPOU3OIILIO:
HA3BIBACTCSI TEOPEMOI YMHOXKEHUS JJIA . ..
Omeem Oatime 6 pooumenvHom nadedice (IBa cI0Ba).

OTHOCHUTENbHAA YacToTa (‘IaCTOCTB) MOSBJIEHHS DTOr0 COOBITHS B IIPOU3BCACHHBIX

~ m
UCIBITaHUsX, T.€. P (A) = W(A) =—,
n
riae W(A) — OTHOCHUTEJbHAs YacTOTa (4aCTOCTh) COOBITUS A;
m — YHCIIO UCIILITAHWI, B KOTOPBIX ITOSBUIOCH COOBITHE A;

n — 06mee YHCJI0 I/ICHBITaHI/Iﬁ, Ha3bIBACTCA ...

Omeem oaiime 6 meopumenvrHom naoexce (08a ciosa).

5. Uucno mosiBiieHus coObiTHs A B IIOBTOPHBIX HE3aBUCHUMBIX HCIIBITAHUAX, IIPU KOTOPOM

BeposATHOCTH Pn(K) HanOobIIast, HA3bIBAIOT ... YUCIIOM MOSIBIICHHUS COOBITHS.

B omeem 3anuwiume nponyweHHOﬁ CJ1060.

Kunroun

1. 3aKOHOM paclpeesIeHHs]

2. JTUCKPETHOM

3. 3aBUCHMBIX COOBITHIT

4. CTaTUCTUYECKON BEPOSITHOCTHIO

S. HaWBEPOSITHEUIIIEE.

Tperuii 3ran (BBICOKHII YPOBE€Hb) — IMOKa3bIBaeT C(POPMHUPOBAHHOCTH MNOKA3aTeJs

KOMIICTCHIHMHU «BJAACTh»: HABbIKAMHU 06p360TKI/I, YUCJTOBBIMUA pacuyeTaMi U OLICHUBAHUEM

uHpop

1.

Maluu, HOJIy‘leHHOﬁ B pe3yJjibTaTe PCIICHUS MOCTABJCHHBIX 3a1a4.

Pacuernas padora:
OnToBas 0aza cHaOxkaeT mpoaykuued 10 mMara3uHOB, OT KaXAOro U3 KOTOPBIX MOXKET
MOCTYIUTh 3asBKa HA OUYEPEIHOW JIeHb C BEpOSATHOCTHIO 0,4 HE3aBHCHMO OT 3asBOK
IpYTuX MarasuHoB. OnpeaenuTb BEPOSITHOCTh TOTO, UTO B JIEHb IOCTYIIHT MSAThH 3aSBOK.
Omeem oxpyenume 00 0ecsimyix.

W3 xaxaoit mapTun KoHAeHcaTopoB npoBepsieTcst 100 mTyk Ha MCIBITaTEIEHOM CTEHJIE.
BeposiTHOCTH TOrO, YTO KOHAEHCATOp Ha HCIHBITATEIIbHOM CTEHJAE He mpopabortaer t
yacoB, paBHa 0,1. Onpenenuts BEPOSATHOCTh TOrO, YTO HE BBIIECPIKAT UCHBITATEIbHBIN
cpok 11% koHeHCaTOpOB.

Omeem oxpyenume 00 COMbIX.

B rnaBHelii oduc mnocrynmaer uHbopMmanus U3 Tpex (UIMATIOB MPEIIPUATHS.
WUndopmanusa neporo ¢uimana cocrasisieT 25%, Broporo — 30%, tperbero — 45%
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Bcero oobema mocrymnatomieil napopmaruu. B cBoakax nepsoro ¢ummana 60% cBomok
colepkaT MHGOPMAIMIO O TMOJIOKHUTEIFHOM TUHAMHKe el B ¢uianaie, B CBOJIKAX
BTOpOro — 65%, B CBOJAKax TpeTbero (uinana COACPKHUTCS HHPOPMALUS TOIBKO O
MOJIOKUTENBHOM OuHaMuKe. HallTu BEepOsATHOCTh TOro, YTO cpeAau Haynady B3sThIX S50
CBOJIOK TUPEKTOP MPEANPHUATHS MIPOYUTACT WHOOPMALIUIO O TIOJIOKUTEITHHON JHHAMHUKE
JIeNT Ha TIPeIpUsITUU He MeHee 4eM B 40 ciayyasx.

Omeem okpyenume 00 COMbIX.

4. 3aBoj ornpaBui Ha 6a3zy 500 uznenuii. BeposTHOCT MOBPEXICHHUS U3CIUS B IIyTH

pasna 0,002.
Haiitu BeposITHOCTB TOT0, UTO B ITyTH OY/AET MOBPEKACHO 3 M3ACTHSL.
Omeem okpyenume 00 COMbix.

5. B npoaykuuu ¢adbpuxku 80% cocraBiseT mpoayKuus nepBoro copra. s KOHTpous

OepyT ciy4aitHyto BBIOOPKY M3 625 equHUI] MpoayKuu. HalTu BEpOSATHOCTH TOTO, YTO
OTHOCHUTEJIbHAsI YacTOTa MOSIBJIICHUS B BHIOOPKE MPOIYKIIMH MEPBOrO COPTa OTKIOHUTCS
OT €€ BEpPOSATHOCTH 110 a0COIIOTHOM BemuunHe He 6osee ueM Ha 0,04.

Omeem oxpyenume 00 COMbIX.

Kiroun

1.

0O0603Ha4uM coObITHE A — Mara3uH MoAaCT 3a8BKy Ha IPOAYKIIHIO.

ITo ycnosuto n =10; p =P(A) =0,4; q=1-p =0,6; k= 5. Heobxoaumo HaiiTH Pio (®) :
Tak BepOSTHOCTH MOCTYIUICHHS 3asBKU MOCTOSHHA W YHCJIO MCIBITAHUN N HEBEIUKO, TO
npumeHuM popmyny beprymmm:

| .7.8.0.
P,o(5)=Cy,-0,4°-0,6"° = % .0,4°.0,6° = % .0,01024 -0,07776 ~0,2.

Otser: 0,2.

O0603HaunM coObITHE A — KOHACHCATOP HC BBIACPIKHUT HCIIBITATEIIbHBIN CPOK.

110
ITo ycmosuto n = 100; p=P(A)=0,1;9=1-p=0,9; k= M =11 (11% ot 100
100%

cocrasiser 11 koHzeHcatopos). Heobxoanmo naiitn Ppp(11) .

Tak Kak BEepOsITHOCTh BBIXOJA U3 CTPOsI KOHJIEHCATOPA MOCTOSTHHA ¥ YUCIIO UCTIBITAHUMA N —
BEJIMKO, TO PUMEHUM JIOKaIbHYIO Teopemy Jlamnaca:

1 k—np
P, (k) = @(X), rme X = :
" Unpg Jnpg
11-100-01 1
Boruncnum 3HaueHue x; X = — = — ~(0,33.

4100-0,1-09 3

ITo ta6bnuue (Ilpunoxenue 1) Haiinem snagenue pynkuuu Iaycca: ¢(0,33) =0,3778 .

1

4100-0,1-0,9

Torma Pjyo(11) = -(0,33) = % -0,3778 = 0,13.
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Ortser: 0,13.

O603Ha4nM COOBITHE A — Hayady B3ATasi IUPEKTOPOM CBOJIKA COJAEPKUT NH(POPMAIIHIO O
MOJIOKUTEIBHON TMHAMUKE Je]l.
BepositHOCTB coObITHSA A HalieM 1o (GopMyJie MOJTHONW BEPOSTHOCTH.

B; :
O0603Ha4MM TUIIOTE3bI: | — HayAauyy B3sTas CBOJKA MOCTYIHIIA U3 I-T0 (uimaia,
i=1,2,3.
1o ycioBuIO BEPOATHOCTH TUIIOTE3:

0, 0, 0,
P(B) =220 _025 P(B,)=-22 _03 P(B,) =2 _045
100% . 100% . 100%
yCHOBHBIe BepOHTHOCTI/I:
60% 65% 100%
P, (A) = ~06 Py (A)= _065 P, (A= _1
5 (Y= 100% P Y= 00w P Y= 00w _

Torma mo Gpopmyre moTHONH BEPOSATHOCTH:

P(A) = P(By) Pg (A) + P(B2) P, (A) + P(B3) Pg, (A) _
_0,25-0,6+0,3-0,65+0,45-1=0,795

BeposiTHOCTE TOTO, 4TO Cpeau Haymauy B3sAThIX 50 CBOJOK HH(MOPMAIHSA O
MOJIOKUTEILHOM JMHAMUKE JIeJT Ha IPEANPHUITAN OyIeT He MeHee yeM B 40, HaiijeM 1o
dopmyne Myaspa-Jlamaca. Umeem n = 50; p = 0,795; q = 1- p = 0,205; k1 = 40; ko = 50.
[To nnterpansHoi TeOpeMe Myaspa-Jlannaca

Fy0(40;50) ~ D(x,) — D(x;) _

Breruucnum 3HaueHUS X1 U X2.

_k,—np  50-50-0,795

Xy = = =~
> Jnpg /500,795 -0,205

kj—np  40-50-0,795 N
Jnpg  +/50-0,795-0,205

ITo Tabnuue (Ilpunoxxenue 2) Haiinem 3nauenus pynkuuu Jlannaca:

®(3,59) = 0,49983 u ©(0,09) = 0,03586.

Torz[a P50 (40,50) ~ (D(xz) — (D(xl) = @(3,59) — (D(0,0g) =

=0,49983 - 0,03586 = 0,46397.

Ortser: 0,46.

Yucno N=500 Benuxo, Beposaraocts P = 0,002 ,
A=np=500-0,002 =1<10, mosToMy MOXHO TprMeHUTH hopmyiy [TyaccoHa.
X
P n (k) €
BeposTHOCTE OBPEXKIECHUS TPEX U3IEITHN

1® ., 0,3679
P500(3)z§e1z 5 ~006.

Ortsert: 0,06.

O0603Ha4NM COOBITHE A — €IMHUIIA TPOAYKIIUH — IIEPBOTO COPTA.

Io ycnosuro n = 625; P = P(A) = 08. q=1-p=02 - =004 Heopxommo maiitu

P ‘ﬂ—o,s
625

< 0,04)
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[Ipumenum popmyny s onpeaesieHns BEpOITHOCTH OTKJIOHEHHUS YaCTOTHI MOSBIICHUS
COOBITHS OT MIOCTOSTHHOM BEPOSITHOCTHU €TI0 TOSBIICHUS:

625
08-02

P % ~0,8/<0,04 |~ 20| 0,04 — 2F(2,5) =2-0,4938 =099 .

Ortser: 0,99.

NS

oo

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

21.

22.

23.

OueHoYHBIE CpPeICTBA /5 NPOBe/IeHUs] POMEKYTOUHOI aTTecTalnu
Bonpockl Ha dxk3aMeH

CrnyqaifHble COOBITHS U UX BUJIBI.

Kitaccnueckoe, CTaTUCTHYECKOE ¥ T€OMETPUUECKOE OIIPEACIICHUE BEPOSTHOCTH.

TeopeMsl C10KeHUS BEPOSITHOCTEN /1151 COBMECTHBIX M HECOBMECTHBIX COOBITHIA.

Teopema yMHOXEHMsI BEpOATHOCTEH Ui 3aBUCHMBIX M HE3aBUCUMBIX COOBITHH.
BeposiTHOCTB NOsIBIIEHUS XOTS OBl OJTHOTO U3 COOBITUI HE3aBUCUMBIX B COBOKYITHOCTH.
ITonnas BepositHOCTE. Popmyiibl baiteca.

IToBrOopHBIE He3aBucuMble ucnblTanus. dopmyna bepHymu. HamBeposTHelmee 4mciio
HOSBJICHUSI COOBITHUS.

JloxanpHasgs u wuHTerpasbHas TeopeMbl Jlarutaca. ®opmyna Ilyaccona. BepostHOocTh
OTKJIOHEHUS] OTHOCUTEJIBHOM 4YacTOTBl OT IIOCTOSIHHOW BEPOSITHOCTM B HE3aBUCUMBIX
VCIIBITAaHUSX.

JluckpetHas ciydaiiHas BEIMYMHA. 3aKOH paCHpPElENICHUs JUCKPETHOW ClaydaiHOU
BEJINYUHBI.

YucnoBble XapaKTEpUCTUKU JUCKPETHOM  CIy4allHOW BEJIMYMHBL: MaTE€MaTH4ECKOE
0’KHMJIaHHE, TUCIIEPCUS, CpEIHEE KBaIpaTUYECKOe OTKIOHEeHHE. VX cBOMCTBA.
brHOMUaNIBHBIN 3aKOH pacpeiesIeHus JUCKPETHOM ClIydyaliHOM BEJTMYHHbI

3akoH pacnpenenenus Ilyaccona.

['eomeTpryecKkuil 3aKOH pacipeeIeHHUs.

I'unepreomeTpruecKuil 3aKOH pacipeiesICHuUs.

HenpepsiBHas cinydaliHasg BenuunHa. DyHKLIMS pacnpeneieHus BEPOSATHOCTH, IUIOTHOCTh
pacrpeneseHnst BEpOATHOCTH HENPEPBIBHON CIIy4alHON BEJIMYHHBI.

YucnoBble XapaKTEPUCTUKH HENPEPBIBHOW CIIy4alHOM BEJIIMYMHBL: MaTEMaTUYECKOE
0’KHMJIaHHE, TUCIIEPCUS, CPEIHEE KBAAPATUUECKOE OTKIOHEHHE.

PaBHOMEpHBIN 3aKOH pacIpenesIeHUs HENPEPbIBHON CIIy4allHON BEJIMYUHBI.

IToxa3aTenbHBIN 3aKOH PACIIPEAECICHUS HEPEPBIBHOM CIIy4YallHOM BEJIMYHHBI.

Hopwmaibnslii 3ak0H pacnipenenenus. [Ipasuiio tpex curm. yHKIUSA HAJEKHOCTH.

3axoH 6onpnx yncen. HepaBenctBo YeOrnimieBa. LlenTpanbpHas rpaHuuHas TeopemMa TeOpUn
BEPOSITHOCTEH.

Cucrema ByX IUCKPETHBIX CIy4YailHBIX BEJIWYMH. 3aKOH pACIpEAETeHUS U YHCIOBBIE
XapaKTEpUCTHUKU CHCTEMBI JIBYX JUCKPETHBIX CIy4YaillHBIX BEJIIMYMH, KOPPEIALMOHHBIN
MOMEHT, KO3(QGUIUEHT KOPPETALUH.

['enepanbHas COBOKYNHOCTb U BBIOOPKA. JIMCKPETHBIM BapHallMOHHBIA PsiJl, UHTEPBAJIbHbIHI
BapualnoHHBbIN pax. [Tommron. I'uctorpamma.

TodeuyHble OLEHKH MapaMeTPOB pacHpeAeseHUN: CpedHss apudmernyeckas, IUCIEpPCHs,
cpelHee KBaJpaTUYeCKOe OTKJIOHeHHe, Ko3((UIMEHT Bapualud, MoOJa, MeAHaHa,
HayalbHbIE U IIEHTPAJIbHBIE MOMEHTHI BApPHALIMOHHOTO psijia, KO3()(UIMEHT aCUMMETPUHU U
JKCIECC.

HHTepBanpHbIE OLICHKM IapaMETpoOB paclpenerncHuil. JloBepuTenbHass BEPOSTHOCTH
(HaeKHOCTh), JOBEPUTENbHBIN HHTEpBas. VIHTepBalibHOE OLIEHWBAHUE IAPaMETPOB
HOPMAJIBHOT'O PacCIpeieiICHHUs.
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24. TloHatue O CTaTUCTHYECKOW mpoBepke rumote3. OmMUOKKM NEpBOrO M BTOPOro poja.
[TpoBepka ruIoTe36l 0 HOPMAITEHOM 3aKOHE pacIpe/IeICHuUsI.

25. YpaBHeHue IuHEHHON perpeccun. OmnpesencHue MapaMeTpoB JIHMHEWHOW perpeccuu ¢
HOMOIIBIO METO/1a HANMEHBIINX KBAAPATOB.

26. YucioBble XapaKTEepUCTUKH ypaBHEHHUs perpeccuu — Kodddurument koppensuuu [lupcona,
K03((GUIMEHT AeTePMHUHAINH, CPETHSI OIIMOKA allIPOKCHMAIINH.

4. METOAHMYECKHUE MATEPHAJIBI, ONPEJE/IAIOLUE ITPOUEAY PbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJIBHOCTH

HJ’I?I BBITIOJTHCHHSA IPAKTHYCCKUX SaHaHI/Iﬁ CTYACHTY HCOGXO,I[I/IMBI PYy4dKa, JUCTBI JIA
YCPHOBLIX TOACYCTOB, KAJIBKYJIATOP.

HpOMe)KyTO'lHaﬂ aTrecranmusa

DK3aMeH MOJKET ITPOBOAUTCS B MUCbMEHHOH (popMe B BUE KJIACCUYECKUX OMIIETOB WU B
Buze TecToB. DopMy poBeIeHHS SK3aMEeHa BBIOMPAET MPETo1aBaTelb

Jk3aMeH 10 OuieraM HOpoBOIUTCS B 00blMHOM (opmaTte. M3 sK3aMeHAIIMOHHBIX
BOMPOCOB cocTaBiieHbl 30 SK3aMeHAIMOHHBIX OmineroB. Kakaplii OMIIET COCTOMT W3 4YeThIpeX
BOIIPOCOB — JIBYX TEOPETUYECKUX U JBYX NpaKkTHYeCKUX. KOMIUIEKT 9K3aMeHaIlIOHHbBIX OUJIETOB
IPEJCTaBJICH B y4eOHO-METOJMUYECKOM KOMIUIEKCE AUCIUTLTUHBI.

Ha moaroroBky ctynenty npenoctasisiercs 30 MUHYT.

JK3aMeH B TecTOBOii (popMe B BUJE MTOrOBOIr0 KOHTPOJISI IIPOBOAUTCS IMUCHMEHHO.
WTOroBbIif KOHTPOJb COCTOUT M3 ABYX 4YacTel — TeopeTHdyeckod yacTu (B BHUJE TECTOB, Ha
KOTOpBIE HYKHO YKa3aTb HOMEpP NpPaBWJIBHOTO OTBETa) W IPAKTHMUECKONM yacTu (B BUIE
NPAaKTUYECKUX 33aJaHUH, Ha KOTOpble HEOOXOAUMO MPUBECTH MOJHOE MUCHbMEHHOE PEIICHUE) 110
OCHOBHBIM paszjenaM IMCUMIUIMHBL [lakeT 3amaHMii WTOrOBOrO KOHTPOJSA IIPEACTABICH B
y4eOHO-METOJUYECKOM KOMIUIEKCE AUCIUIUINHBIL.

Ha noaroroBky cryneHty npepocrasisercss 90 MUHYT.

JK3aMeH B TecToBOM (opme B cucreme Moodle npexncraBieH B cucreme
JTUCTaHIIMOHHOTO oOy4denus Moodle.

Ha npoxoxaenue Tecra cTryaeHTy npeaoctapisercs 90 MUHYT U 1BE TTOTBITKH.
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