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®DOoHJ] OLIEHOYHBIX CPEACTB 10 JUCLHIUINHE «MaTeMaTHdecKie MeTOAbI B TpodecCHoHaIbHOM NesTeab-HOCTH» 110
HanpasjeHuo moaroToku (crneruansaocti) 39.03.02 ConumanbHas padora HampasieHue (mpoduib) «ConuanbHoe
MIPOEKTUPOBaHUE U NpeAnpuHuMarenscrso» ®I'bOY BO «Yenl'Vy»

Bepcus noxymenra - 1 ctp. 1 u3 16 [lepBsIit 3K3eMILTAD KOIIHUA Ne

DoH] OLICHOYHBIX CPEIACTB
JJIA IPOMEKYTOYHOM ATTeCTAUNH
10 AUCLUTUINHE
b1.B.03 MaremaTtuueckue MeTo/1bl B TPOPECCUOHATIBHON

ACATCIIBHOCTHU

HanpagJyieHue nNoAroToBKH (CNEUMAJIbHOCTD)
39.03.02 CoumanbHas paboTa

Hanpasiaennocts (mpo¢uJib)

COHI/IOHOFI/IH MAapKCTHUHIa U PCKIIAMbI

IIpucBauBaemasi Kpajauukanus (CTeneHb)

OakanaBp

dopma o0yueHust
3a04yHas

I'ox HaGopa 2026

Yeasa0unack 2026 t.



39.03.02 CouuanbHas pa6oTa

CouunajbHoe NPOEeKTHPOBAHUE U MPEANPHHUMATEIbCTBO
MaremaTHueckue MeToAbl B NpogeccuOHATBHOI 1esITeJbHOCTH
2026

3a04Hast

DoH/1 OLIECHOYHBIX CPEJICTB 0100peH U pekoMeHa0BaH: [IpopekTop 1o
yueOHo pabote yTBepxkaeHo 27.02.26

Y4eHBIM COBETOM (baKynLTeTa OKOHOMMKHU U YIIPABJICHUA

ITporoxon 3aceganus Ne 11 ot 24.02.2026

[Ipencenarens YueHoro coBera

(baxynbTeTa 5KOHOMUKH H
YIPaBICHUS COIIaCOBaHO

3acenanuem kadeapbl NPUKIATHONH IKOHOMUKH U MAPKETHUHIa
ITporoxon 3aceqanust Ne 6 ot 29.01.2026
3aBenyromui kapenpoi COIIacOBaHO

ABTOD (COCTaBUTEIIH)

A.A. CanamaToB

A. A. Eroposa

N.A. JlaamiioB

M.B. bynrakosa

CTpykTypa ()OHI0B OLIEHOUYHBIX CPeACTB cOOTBeTCTBYET Npuka3y pekropa ®I'BOY BO «Yeal 'V»

ot 27 ceHtsaOps 2022 Ne573-1
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®DOoHJ] OLIEHOYHBIX CPEACTB 10 JUCLHIUINHE «MaTeMaTHdecKie MeTOAbI B TpodecCHoHaIbHOM NesTeab-HOCTH» 110
HanpasJeHuo moAroToBku (crenuansaocti) 39.03.02 ConmanbHas padora HampasieHue (mpoduib) «ConuanbHoe
MIPOEKTUPOBaHUE U NpeAnpuHuMarenscrsoy ®I'bOY BO «Yenl'Vy»

Bepcus noxymenra - 1 cTp. 2 u3 16 l IlepBblii 3K3eMILIIP KOITUA Ne

Conep:xanue

1. IacnopT ¢GoHAA OLIEHOYHBIX CPEICTB

2. [lepeuenb popMuUpyeMbIX KOMIIETEHUIA

2.1. KomneTreH1IuM, 3aKpenJiéHHbIE 32 JUCIUIIMHOM

3. Conepxanne OLEHOYHBIX CPEACTB MO AUCUUIJIMHE

3.1 Buabl O11eHOYHBIX CPeICTB

3.2 Conep:xaHue OLEHOYHBIX CPEICTB

4 Tlopsiaok MpoBeaeHNs] U KPUTEPUH OLIEHUBAHUSA MPOMEKYTOUHOI aTTecTAllNU

4.1. Ilopsinok mpoBeaeHUsI MPOMEKYTOYHOM aTTeCTAMHU

4.2. Kputepum olleHMBAHUA MPOMEKYTOUHOM aTTeCTANIMH M0 BUIAM OLIEHOYHBIX CPeICTB
4.3. Pe3yabrarbl NPOMEXKYTOYHOH arTrecTAalMd W YPOBHM CcHOPMHMPOBAHHOCTH
KOMIIeTeH Uil
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(DaKyJ'[LTeT OKOHOMHMKH U YIIPaBJICHUSA

Kadenpa npukiagHoil 5KOHOMUKH U MapKETHHTa

®DOoHJ] OLIEHOYHBIX CPEACTB 10 JUCLHIUINHE «MaTeMaTHdecKie MeTOAbI B TpodecCHoHaIbHOM NesTeab-HOCTH» 110
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Bepcus noxymenra - 1

‘ ctp. 3 u3 16 l

IlepBsiit 3x3eMILTAP

| KOIMUA Ne

1. MACIIOPT ®OHJA ONEHOYHBIX CPEACTB

Hampasnenue noarorosku: 39.03.02 CoumansHas paboTa
Hanpasnennocts (mpodmib) «CounanbHOE TPOSKTUPOBAHUE U
MPEINPUHUMATEIbCTBO
Hucrtunuaa: b1.B.03 MaTtemaTtnueckue MeTo bl B TpodecCHOHATBHOM
nesirenbHOCTH CeMecTp M3yUeHUs: [Uist 09HOM HOpMBI 00yUEHHUS — 2 CeMecTp
dopma MPOMEKYTOYHOM aTTECTALIUU: DK3aMEH
2. IEPEYEHb ®OPMUPYEMbIX KOMIIETEHIIUA

2.1. KomneTreHunu, 3aKpenié¢HHbIe 3a JUCHUUIIIIMHON

N3yuenue nucuurmnunel «b1.B.03 Maremarndeckue MeToabl B MpodecCuOHaThHOM
paBieHo Ha (OPMUPOBAHHE CIEAYIOIUX KOMIETEHITHI:

ACATCIIPHOCTH) HaIl

Konabl koMneTeHIun
(mo ®IrOC BO)

HNHanKaTOPHI TOCTHKEHUS] KOM-
nerennuu coriiacuo OINOII

IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00Y-
YeHMsI N0 JUCIHILIHHE

YK-1: Cnocoben ocy-
IECTBJISTH MOUCK,
KPUTHYECKHIT aHAIN3
M cuHTe3 uHdopma-
A, TPUMEHATH CH-
CTE€MHBIH MOAXO0 JJIf
peleHusi mocTaBJIeH-
HBIX 337124

NVYK 1.1. JleMoHCTpUpYyeT 3HAHUS
MIOUCKA, KPUTUUECKOTO aHAIIN3a U
cHHTe3a HH(OopMaLuK

NYK 1.2. ®opmymupyet npodec-
CHOHAJIbHBIE 33/1a4H, UCIIONb3Ys
NOHATUMHBIN annapar Ha OCHOBE
COBPEMEHHBIX TEXHOJIOTH yIpaB-
JICHUS

NYK 1.3. Ucnionms3yeT 3HaAHUS
OCYIIECTBIISIT OMCK, KPUTHIECKUI
aHaIM3 ¥ CUHTE3 HH(POPMAIHH,
MIPUMEHATH CUCTEMHBIN ITOJIXOJ JUTS
peLIeHus! TOCTABICHHBIX 33/1a4

3HaTh:

METOAbI ITIOUCKA I/IH(bOpMaHI/II/I, OHpe[[eJ'IeHI/IH
KpI/ITepI/IeB CUCTCMHOI'O aHAJIN3a ITOCTABJICHHBIX
3a7a4

VMern:

OCYILIECTBIIATh MIOMCK, KpUTHICCKHUIA aHAIN3
CHHTE3 HHPOPMALUU U IPUMEHSITH CHCTEMHBII
MIOJTXOJT IJISl PEIICHUS ITOCTABIICHHBIX 3a/1a9 B
po¢eCCHOHANBHON JIEeSITEIPHOCTH C UCTIOIB30-
BaHHWEM MaTeMaTHYECKUX METOJIOB

Brnanets:

HaBBIKAMU MTOMCKA MH(POPMAIUH YIS PeIleHHs
MOCTaBJIEHHBIX 33]1a4 B MPo(ecCHOHAIBbHON
IEATEILHOCTH C UCIIOJIHL30BAHUEM MaTeMaTHUE-
CKUX METOOI0B

3. COAEP)KAHUE ONEHOYHBIX CPEACTB 110 INCIUIIJINHE
3.1 Buabl OlEeHOYHBIX CPEICTB

Kon Iepeyenn Cemectp HaumeHnoBanne
KOMIeTeHIH MJIAHUPYeMBbIX olleHOYHOro cpeacTBa] HaumeHoBanme
u/ pe3yabTaToB o0yuenusi| Konrpoaumpye Ha NMPOMEXKYTOYHOI OLI€eHOYHOI0
JIAHHPYeM Mo AUCHMIIUHE Mble TeMbl/ aTrTecTanuu/Ne cpeacTBa AJs
ble pa3neJbl 3alaHusA TeKyLIero
pe3yJbTaThl KOHTPOJIA
00y4eHust
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YK-1: 3HaTh: Teopus OuHast TeopeTuueckue Bonpocst JUIs
Cnocoben MeTobl mOUCKa BeposTHOCTeH |hopma-2 [BOHNPOCH K 3K3aMEHY[THCbMEHHOTO
OCYILIECTBIAT [MH()OPMAITIH, Nel-16 ompoca
b MIOKCK, |ONpPEAEICHUsI KPUTEPHUEB
KPUTHYECKUH |CHCTEMHOTO aHaJIN3a
aHanm3 U |IOCTaBJICHHBIX 337124
CHHTE3
HHPOPMAITIH,

MPUMEHATD YMeTh: JInneiinoe OuHas Teopernueckue Bormpocsl IS
CHCTCMHBIN OCYIICCTBIIATH IIOKCK, IpOrpaMMHpoOB |popMa -2 [BOIPOCHL K 3K3aMEHY[THCbMEHHOIO
NOAXOA Ui [pUTHYECKUMN aHATH3 U aHue Nel-16 orpoca
peIICHHs nHTe3 UHHOPMALMHU 1
NMOCTaBJICHHBI [pYMEHSTH CUCTEMHBIN
X 3a1a4 [0XOM I pelICHUS
[OCTaBJICHHBIX 3a/1a4 B
[podecCHOHAIBHON J1es-
€IbHOCTH C UCTONb30Ba-
[MEM MaTEMATUIECKUX
1ETOJIOB
Brnanets: Teopus OuHas Teopernueckue Bormpocsl JUIS]
HaBBIKaMU TOUCKA BeposTHOCTeH |hopma-2 [BOHNPOCH K 3K3aMEHY[THCBMEHHOTO
nHPOPMALIUH TS pe- Nel-16 onpoca
LIEHUS TIOCTABICHHBIX
3aa4 B mpodeccuo-
HaJIbHOU AESTEIbHOCTU
C UCTIONIb30BaHUEM Ma-
TEMaTHYECKUX METO-
JI0B

3.2 Ilopsimoxk MNpoBeaeHUS M COAEP:KAHUE OLCHOYHBIX CPeICTB s
NMPOMEKYTOYHOM aTTecTallUuu

1. ba3a TeopeTnuecKkux BOIPOCOB

No g k~owdE

Knaccuueckoe u cTaTucTHUECKOE ONpeiesieHUEe BEpPOsITHOCTH
JlocToBepHbIE, HEBO3ZMOXKHBIE U CITydaliHbIe COOBITHSL.
TepMUHOIOTHS TEOPUN BEPOSATHOCTEH.
Knaccuueckoe omnpeneneHne BeposiTHOCTU
CraTucTHUYECKOE OIpeieJICHHE BEPOSITHOCTH
OcHoBHBIE (POPMYIIBI KOMOMHATOPUKH
IIpaBuio npou3BeIeHUS.
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(DOH}:[ OLICHOYHBIX CPEACTB 10 AUCHUILIINHE «MaremaTH4eCcKue METOIBI B HpO(beCCHOHaJ'ILHOﬁ JACATCIIb-HOCTU» I10
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Bepcus noxymenra - 1 cTp. 5 u3 16 [lepBsIit 3K3eMILTAD

KOITHA Ne

8. IlpaBuio cioxeHusl.

9. IlepecraHoBKH.

10. Teopema 0 yuncIe ePECTaHOBOK.

11. Pasmenienus.

12. Teopema 0 yucie pa3mMELICHUHN.

13. CoueTaHusl.

14. TeopemMa 0 4UCIE COUYECTAHUM.

15. TeopeMa ci10KeHUs BEPOATHOCTEN

16. OnpenesieHus: CyMMBbI IByX U HECKOJIBKUX COOBITHI
17. Teopema ¢ 10Ka3aTEILCTBOM

18. CiieICTBHUE U3 TEOPEMBI

19. Ionuast rpynna coObIThid. [IpOTHBOIOIOKHBIE COOBITHUS
20. OnipesienieHre MOJTHOM TPYIIIBI COOBITHIA

21. Teopema ¢ 10Ka3aTeIbCTBOM

22. [IpoTHBOMOJNIOKHBIE COOBITHS: ONPEEICHUE U TeopeMa
23. YcnoBHast BeposiTHOCTh. [IponsBenienue coobITUiA
24. OnipeniesieHue NMpOr3BEICHUS JIBYX COOBITHH

25. OnpeiesieHne yCIOBHOW BEPOSITHOCTH

26. TeopeMa yMHOKEHHUSI BEPOATHOCTEN

27. Teopema yMHOKEHHS BEPOSITHOCTEN

28. CiieicTBHE U3 TEOPEMBI

29. HezaBucumpblie coObITus. Teopema yMHOKEHU ISl HE3aBUCHUMBIX COOBITHIA

30. OnpeienieHue HE3aBUCUMBIX COOBITHIM

31. Teopema YMHOKEHUSI HE3aBUCUMBIX COOBITHIA

32. OnpeneneHune coObITHI, HE3aBUCUMBIX B COBOKYITHOCTH
33. BeposTHOCTD MOSBICHUS XOTS ObI OJHOTO COOBITHS

34. Teopema 0 BEpOSITHOCTH TOSIBICHHSI XOTSI Obl OJHOTO COOBITHUSA C JIOKa3a-

TCIBCTBOM

35. Teopema ciioxeHUs1 BEPOSITHOCTEH COBMECTHBIX COOBITUI

36. Teopema ci10KeHUSI COBMECTHBIX COOBITHH C JI0Ka3aTEIIHCTBOM

37. 3aMe4aHus K TeopeMe

38. @opMyIia MOJTHOM BEPOSITHOCTEN

39. [TosHas cuctema COOBITHH.

40. Teopema ¢ A0Ka3aTeIbCTBOM

41. BepostHocts runore3. @opmynel balieca
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Bepcus noxymenra - 1 cTp. 6 u3 16 IlepBblii 3K3eMILIIP KOITUA Ne

42. OnipeniesieHue TUIOTES.

43. TeopeMa ¢ 10Ka3aTEIbCTBOM.

44. IloBropenue ucnsitannii. @opmyna bepuysm

45. OnMCcaHue CXEMBI.

46. ®opmyna bepnyuin.

47. Teopema 0 HauBEPOSTHEHIIIEM YHCIIE HACTYTUICHUN COOBITHS.

48. Ciy4aiiHbIE BEJIMYUHBI.

49. OnpeneneHre U BUbI CIyYalHbIX BEJIMYHH.

50. 3aKOHBI pacnpeAeIeHUs BEPOSATHOCTEN TUCKPETHOW CIIy4YalWHOUN BEJIMYHUHBI.

51. bBUHOMHAJIBHOE paclpeIeIeHUE TUCKPETHOM CIIy4YalHON BEJIMYMHBI

52. 3aKOH pacnpeacacHuUs.

53. ' eomeTprueckoe pacnpeneseHme

54. 3aKOH pacnpeacIICHHUS.

55. ['unepreoMeTpu4ecKoe pacupeaeacHue

56. 3aKOH pacIpeacIICHHUS.

57. MareMaTtnu4eckoe OKHuAaHue TUCKPETHOU CIIy4YaliHOM BEJIMYUHBI.

58. OnpeneneHue.

59. BepOsSITHOCTHBIN CMBICIT MATEMAaTHYECKOTO OKUTAHUS

60. CBOIICTBA MAaTEMaTUYECKOTO OKUJIAHUS C JI0Ka3aTeIbCTBOM

61. CBOMCTBO MaTeMaTUYE€CKOT0 OKUAAHUSI KOHCTAHTHI

62. CBOMCTBO MAaTEMATUYECKOTO OXHUIAAHUS CYMMBbI JIByX M HECKOJIBKHX CIY-
YalHBIX BEJIMYHH

63. CBOMCTBO MaTeMaTU4YE€CKOTO OXXKUIAHUS MPOU3BEIICHUS JIByX U HECKOJIBKHUX
CIIyYalHBIX BEJIMYNH

64. CBOMCTBO MATEMATUYECKOTO OKHUIAHUA MPOU3BEICHUS KOHCTAHTHI HA CIY-
YaHYI0 BEJIIMUUHY.

65. MaremaTnueckoe OKUJAHUE YHCIia TIOSIBICHHM COOBITHS B HE3aBHUCHUMBIX
VCTIBITAaHUSX

66. bBHHOMHAJIBHOE pPaCIpPEIeICHUE U €70 MATEMATHUYECKOE OKUTAHUE

67. OTKJIOHEHHE CIIy4ailHON BETMYUHBI OT €€ MAaTEMAaTUUECKOTO OXKUAaHUS

68. OnpenesieHue OTKIOHEHUS

69. Teopema ¢ 10Ka3aTeIbCTBOM

70. lucniepcusi IUCKPETHOU CIIy4alHOW BEJTUYMHBI

71. OnpeneseHue.

72. Teopema ¢ 1OKa3aTEIbCTBOM.
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73. CBOICTBa JUCIIEPCUU C JOKA3aTEIbCTBOM

74. CBOMCTBO AUCIIEPCUU KOHCTAHTBI

75. CBOMCTBO IMCIEPCUU TPOU3BENCHUS KOHCTAHTHI HA CIIyYailHYIO BEJIMUYUHY

76. CBOMCTBO IMCIIEPCUU CYMMBI IByX HE3aBUCUMBIX CIIyYalHbIX BETUYNH

77. CiieicTBUA U3 CBOMCTBA

78. Jlucriepcust pa3sHOCTHU JBYX HE3aBUCHUMBIX CIIyYaWHBIX BEJIUYUH

79. Jlucniepcust yucia nosiBICHUM COOBITUSI B HE3aBUCUMBIX UCIIBITAHUSIX

80. buHOMHAJIBHOE pacIpefeNeHue U €ro aucnepcus. Teopema ¢ TOKa3aTelb-
CTBOM

81. CpenHee KBagpaTUYECKOE OTKIIOHEHHE

82. CpenHee KBagpaTHUECKOE OTKIIOHEHNE CYMMBI B3aMMHO HE3aBUCHMBIX CIIY-
YalHBIX BEJIMYUH — TEOPEMA C I0KA3aTEIbCTBOM

83. Onpenenenrie PyHKIMU pacrpeieIeHUs

84. Onipesenienrie PyHKITUU pacrpeieIeHUs

85. 'eoMeTprUUYECKOE TOJIKOBAHUE ONIPEACIICHUS

86. CBoiicTBa (hyHKIIMM pacipeneseHus

87. CBoiicTBa (DyHKIIMH pacipeesieHus ¢ J0Ka3aTeIbCTBOM

88. OnpenesieHue MIOTHOCTH pacipeeIeHuUs .

89. OnpenesneHne IIOTHOCTH PaCpPEEICHUs BEPOSITHOCTEN

90. BeposATHOCTP MOMNagaHusl HENPEPBIBHON CIIy4YallHOW BEJMYHHBI B 33JaHHBIN
MHTEpBaJ (Teopema ¢ J0Ka3aTeJIbCTBOM)

91. Haxoxxnenue (pyHKIMH pacnpeneneHus M0 W3BECTHOM IMIIOTHOCTU pacipe-
JeJICHUSA

92. CBOWCTBA IFIOTHOCTH PACTIPEIEIICHUS

93. CBOWCTBA ILIOTHOCTH PACTIPEIEIICHUS

94. 3aKOH paBHOMEPHOTO PacIpeAeIeHUsl BEpOATHOCTEN

95. [TmoTHOCTH. Haxos/1eHne KOHCTaHThI (PYHKITUU TIJIOTHOCTH

96. UnCOBBIE XapaKTEPUCTUKNA HEMPEPHIBHBIX CIYYANHBIX BEIIMYNH

97. MaremMaTn4eCcKkoe OKUIaHUE HENPEPHIBHOW CIIyYaWHOU BEJIMUUHBI

98. Jlucriepcusi HENPEPHIBHOM CIIyYalHOW BEJIMYMHBI

99. CpenHee KBapaTUYECKOE OTKIIOHEHUE HEMPEPHIBHOM CIIy4ailHON BETMYUHBI

100. Mona

101. Mennana

102. OCHOBHBIE MTOHITUA MATEMAaTUYECKON CTATUCTHUKH.

103. [Ipenmer maTteMaTnueckor cTaTUCTUKWA. OCHOBHBIE 3aa4d MaTeMa-




D

MHMHOBPHAYKU POCCUUN

denepanbHOE rocy1apcTBEHHOE OI0DKETHOE 00pa30BaTENbHOE YUPEKICHIE
BBICILIETO TIPO(ECCHOHAIBHOTO 00pa30BaHUs

«Yenabunckuii rocynapctBeHHsiid yausepeuret» (PI'bOY BO «Henl'Vy)
@akynbTeT SKOHOMUKH U YIIPABICHUS

Kadenpa npukiagHoil 5KOHOMUKH U MapKETHHTa

(DOH}:[ OLICHOYHBIX CPEACTB 10 AUCHUILIINHE «MaremaTH4eCcKue METOIBI B HpO(beCCHOHaJ'ILHOﬁ JACATCIIb-HOCTU» I10

HanpasJeHuo moaroToBku (crernuansaocti) 39.03.02 ConmanbHas padora HampasieHue (mpoduib) «ConuanbHoe

MIPOEKTUPOBaHUE U NpeAnpuHuMarenscrsoy ®I'bOY BO «Yenl'Vy»

Bepcus noxymenra - 1 cTp. 8 u3 16 l IlepBblii 3K3eMILIIP KOITUA Ne

TUYECKOM CTaTUCTUKH.

104.
105.
106.
107.
108.
109.
110.

['enepanbHas COBOKYITHOCTh U BHIOOpKA.

Bapuanuonnsi psia.

['pynnupoBanHast 1 MHTEpBaJIbHAs BHIOOPKA.

Omnupuueckas GpyHkuus pacnpeaeneHus. [lonuron u rucrorpamma.
Bri6opouHoe cpennee.

Bri6opounas nucniepcusi. McnipaBieHHast BBIOOpOYHask JUCTIEPCHS.
['enepanbHass u BbIOOpPOYHAs COBOKYMHOCTH. (CTaThcTHYECKOe pac-

npenesieHrue, SMIUpUYecKas (PYyHKUIUS paclpeAesieHus], MOJUTOH U THCTO-

rpamMma

111. ['eHepanbHasi COBOKYIMHOCTh U BRIOOPKA.

112. BapuanmoHnHsIi psia.

113. ['pynmupoBanHast 1 MHTEpBaJIbHAs BHIOOPKA.

114. OMnupuyeckast QyHKIus pacapeneiaeHus. [lomuron u ructorpamma.
115. Teopema o0 moJIMroHe.

116. TeopeMa 0 CXOAMMOCTH SMIIUPUUYECKON (HYHKIIUU pacIpeieNIeHus
117. OCHOBHBIE MMOHATUS BHIOOPOYHOTO METOIA.

118. ['enepanbHas COBOKYITHOCTh U BHIOOPKA.

119. ['pynnupoBaHHast 1 MHTEpBaJIbHAS BHIOOPKA.

120. Omnupudeckas GyHKIUs pacnpeaeneHus. [lonuron u rucrorpamma.
121. Teopema I mnBenko-Kanremm.

122. Teopema Konmmoroposa.

123. OneHka mapaMeTpoB, CBOMCTBA CTATUCTUYECKUX OLICHOK

124. HecwMmemiennas onieHka napamerpa.

125. ACUMNOTOTUYECKN HECMEIICHHAS OLICHKA MapaMeTpa.

126. CocrosiTenbHas OLIEHKA MapaMeTpa.

127. ACUMNOTOTHYECKH HOpMaJIbHAs OlLICHKA ITapaMeTpa.

128. Teopema 0 3aMeHe NMEPEMEHHBIX B HOPMAJIbHOM PACIPEACIICHNH.
129. Teopema 0 10CTaTOYHBIX YCIOBUAX COCTOSATEILHOCTH OLIEHKH.

130. CBolicTBa BRIOOPOYHOTO CPETHETO.

131. Hecmeniennas onenka napamerpa.

132. ACUMNTOTHYECKH HECMEIIICHHAs OlIEHKA ImapaMeTpa.

133. CocTrosiTenbHas OLICHKA MapameTpa.

134. ACUMNOTOTUYECKH HOPMAJIbHAS OLICHKA IapaMeTpa.

135. Teopema 0 cBoiicTBaX BBIOOPOYHOI'O CPENHETO (J0KA3aTEeIbCTBO HeE-
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CMEIIIEHHOCTH).

136. CBolicTBa BBIOOPOYHOT'O CPEIHETO.

137. Hecmeniennas onenka napamerpa.

138. ACHUMIITOTUYECKH HECMEILEHHAS OLICHKA IMapaMeTpa.

139. CocrosiTenbHas OLICHKA IMapaMeTpa.

140. ACHUMIITOTUYECKH HOPMAJIbHAs OLIEHKA MapaMeTpa.

141. Teopema 0 CBOWMCTBax BBIOOPOYHOTO CpPEAHETO (AOKA3aTEIHCTBO
ACUMIITOTUYECKON HOPMAJILHOCTH).

142. MeTtobl HAXOXKIEHUSI TOYEYHBIX OIIEHOK: METOJI MOMEHTOB.

143. HecwMmemennas onieHka napamerpa.

144, ACUMIOTOTUYECKU HECMEIICHHAS OLICHKA MapaMeTpa.

145. CocTrosiTenbpHas OLCHKA MapameTpa.

146. Metox MOMEHTOB.

147. Teopema 0 CBOMCTBaxX OLIEHOK, [IOJIYYEHHBIX METOJOM MOMEHTOB.

148. Metonbl HaxXOXICHUS TOYEYHBIX OLIEHOK: METOJ MaKCUMaJIbHOI'O
paBIoMo00uUs.

149. Oyukius mpaBaononodus. Jlorapudmuueckass (QyHKIUsS MPaBOIO-
no0wusi.

150. MeTon MakCuMaIbHOTO TIPABAOIIOA00US.

151. MeToapl HaXO0XKJICHUSI TOYSCUHBIX OILICHOK: METOJ HaMMEHBIINX KBa-
paTtoB.

152. Meton HauMeHbIINX KBAIPATOB

153. [IpoBepka runores o 3aKkoHe pacnpeneneHus: kpurepui [Iupcona.

154. Kputepuu cornacusi. OCHOBHBIE MOHSATHS (TUIOTE3a, YPOBEHb 3HAUU-
MOCTH, JJOCTOBEPHOCTh MPOTHO3A U T.1I.).

155. Kpurepuii [Tupcona.

156. IIpoBepka runore3 o 3aKoHE pacupenesneHus: kpurepud Koamoropo-
Ba.

157. Kputepun cornacusi. OCHOBHbIE MOHSATHS (TUIOTE3a, YPOBEHb 3HAYH-
MOCTH, JOCTOBEPHOCTh MIPOTHO3A U T.11.).

158. Kpurepuit Konmoroposa.

2. ba3za KOHTPOJIBHBIX 3aJaHUM JIJI dK3aMEHa

1. Tenedonnas nuHMS, cOeAUHSIONIAs 1Ba TyHKTa A U B, paccrosHue mex-
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Ay KOTOPBIMH PABHO 7 KM, O60pBaJIaCL B Heu3BecTHOM MecTe. KakoBa BCPOAT-
HOCTb TOI'O, YTO MCCTO O6pI)IBa YAAJICHO OT oboux ITYHKTOB OaJICC, YCM Ha 2,5 KM?

2. B smmke 6 Oenpix U 8 4€pHbIX 1mapoB. M3 smuka M3BJICKIM ABa IIapa.
HaiiTu BeposiTHOCTH TOTO, 4TO 00a 11apa YepHbIE.

3. B smuke coaepxutcs 12 neranei, u3rotoBiieHHbIX Ha 3aBojie Ne 1, 20
netaieit — Ha 3aBoje Ne 2, 18 geraneil — Ha 3aBoje Ne 3. BeposiTHOCTBH TOTO, 4YTO
JleTallb, U3rOTOBJIECHHAS Ha 3aBoje Ne 1 ornmuuHOoro kadecrtsa paBHa 0,9; mis nera-
JIEW U3rOTOBJIEHHBIX Ha 3aBojgax Ne 2 m Ne 3, 5Th BEpOATHOCTU COOTBETCTBEHHO
paBubl 0,6 1 0,9. HaliTu BEpOATHOCTh TOTO, YTO W3BJICUEHHAsA HA yJady JCTAJIb
OKa)XETCSI OTIIMYHOTO KAa4YCeCTRaA.

4. Ctpenok, uMes 3 maTpoHa, CTpeNsieT B IeJb 0 TIEPBOro monaaanus (Wiu
MOKAa HE M3pacXoAyeT BCE MaTpOHbI). BeposATHOCTh momafgaHusi IpU Ka)JAOM BbI-
ctpene paBHa 0,6. CocTaBUTH ps pacrpeieieHusi, TOCTPOUTh MHOTOYTOJbHUK
pacripefiesieHuss U (QYHKIUMIO paclpeesieHus CaydaiHoW BenuuuHbl X — 4Yucia
MPOM3BEICHHBIX BBICTPEIIOB.

5. M3BecTHO, YTO MpH NPaBUILHOM IMHUTAHWHM YEJOBEK JOJKEH MOJydaTh B
neHb He MeHee 20 equHull BUTaMuHa A, He MeHee 15 enunull ButamuHa B. Conep-
’KaHUE 3TUX BUTAMUHOB B OJJHOW €IMHUIIE KaKA0r0o u3 nmpoaykroB 11y, Iy, I3 3ana-
HO Ta0OmuIkl. CoCTaBUTh HAaMOOJIEE ACIICBbIA PAIMOH MUTAHMUSL.

ButamuHbl A B CTOMMOCTE OHON €qUHHU-
[IponyxThl el I
I, 4 5 25
I, 5 2 30
I3 2 6 20
>20 >15

6.BepositHoCTh TOTO, uTO BO Bpemsi paboTei DBM mpousoiaér cboit B
apu(PMETUIECKOM YCTPONCTBE, B OMEPATUBHOW IMAMSTH, B OCTaJbHBIX YCTPOW-
CTBaxX, OTHOCATCS Kak 3:2:5. BeposiTHOCTH 0OHapy»KeHHs c00sl 32 HEKOTOPBIN MPo-
MEXYTOK BPEMEHHM B apu(PMETHYECKOM YCTPOMCTBE, B ONEPATUBHON MaMSATU U B
OCTaJIbHBIX YCTPOMCTBax cOOTBETCTBEHHO paBHbI 0,8; 0,9; 0,9. HaiiTn BepoATHOCTH
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TOTO, YTO 32 3TOT MPOMEKYTOK BPEMEHHU BO3HUKILIUK B MalInHe cOoit OyaeT oOHa-
PYXKEH.

/. BeposiITHOCTh BBIXOJIa CTaHKAa U3 CTPOSI B TEUEHUE OJAHOTO pabouero AHs
paBHa 0,4. HaGmogenue npoBoautes 3a 3 ctaHkamu. OnpenenuTh JUCIIEPCUI0 U
CpeHEE KBAaIpaTUYECKOE OTKIOHEHWE CIy4aHOM BENMYMHBI X — YHCJIA BBIIIEA-
IIUX U3 CTPOSI CTAHKOB.

4. NMMOPAAOK INPOBEJIEHUA U KPUTEPUU OLEHUBAHUSA
MNPOMEXYTOYHOM ATTECTAILIUU

4.1. Tlopsiaok nmpoBeAeHMs MPOMEKYTOYHON ATTECTALNH
DK3aMeH COCTOUT U3 2- yacTel

1 yacTp — CTYJEHT OTBEYaeT Mo OuieraM, BHIOpAHHBIX CiaydailHbIM oOpa3zom. B Ouiere
4eTblpe TeopeTuyeckux Bornpoca. [IpogomkutensHocTs — 30 MUHYT.

MaxkcuMaIbHOE KOJUYECTBO 0aJUIOB 3a BbINMOJHEHUE 3aanus — 60 0ayuioB. 3a KaXabli
MOJIHBIN OTBET 110 15 Gayuios.

2 4acTh — CTY/IGHT pelIaeT 3ajady, BEIOpaHHYIO CllydailHbIM 00pazoMm. [IpomomkuTens-
HOCTb — 30 MUHYT.

MakcumanbHOE KOJIMYECTBO OAIJIOB 3a BhITIOJIHEHHE 3a1aHus — 40 6amioB
MakcumanbHbii 6amt — 100 6amios:

0-49 6anoB - HEYJOBIETBOPUTEIHHO (OLICHKA 2);

50-69 6amnnoB - yA0BIETBOPUTENHHO (OIeHKa 3);

70-90 6amtoB - Xxoporo (oreHKa 4);

91-100 6ay1oB - OTIUYHO (OIEHKA 5).

Oo11ee BpeMs BbINOIHEHUS paboTsl — 1 yac.

Oco0OeHHOCTH TPOBEAECHUH MPOLEAYpPhl OLIEHUBAHUS PE3YIbTATOB 00YUEHHs] NHBAIUIOB
U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3[0POBbsl 0003HaueHbI B paboueil mporpamme auc-
LUIUIUHBI (MOYJIS).
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4.2. Kpurepuu oueHMBaHUs NIPOMEKYTOUHOM aTTeCTAIIMH 110 BUIAM OLIEHOYHBIX CPEICTB.

Kimoun u KPUTCPUH K OLICHUBAHHWIO 3aJaHUA

Ne 3apa- Bepnblii oTBeT Kpurtepun
HMS
1 Ecnu HapucoBath OpsIMyIO U pa3fenuTs e€ Ha 7 yacteil - 7 kunomer- | 40 6 - monHas npa-
poB, 0003HAYUTH TOYKH, TO MBI BUIHMM, YTO 3TO PACCTOSHUE OT 2.5 0 | BUJIbHAS MOCJIEI0BA-
4.5 kM, B cymme 970 2 13 7. Ciie1oBaTenbHO [0 MpocTeiiniell popMyJe | TeapHOCTH U BEPHHIIA
BepositHOCTH P(A)=m/n = 2/7. OTBET
20 © — 3agaHue BBIIOIN-
HEHO He TOJIHOCTBIO, C
omuoKaMu
0 6 - ocTanbHBIE CITY-
qyan
2 B nakete Haxogurcs 6 + 8 = 14 mapos. 40 6 - nonHas npa-
KonuuecTBo cmoco6oB moctaTh U3 makera 2 mapa paBHO: BUJIbHAS MOCIIEI0BA-
C(14,2)=14!/22!'-(14-2)!)=13-14/2=91. TEIHHOCTH ¥ BEPHBIN
KonndecTBo cioco6oB gocTaTh U3 akeTa 2 4€PHBIX mapa: OTBET
C(8,2)=8!/2!-(8-2))=7-8/2=28. 20 6 — 3aaHMe BHITION-
CymiecTByeT TOJIBKO OAMH CIIOCO0 HE JOCTAaTh U3 MaKeTa HU OAHMH HEHO HE MOJIHOCTEIO, C
OeJblii 11ap: oInOKaMu
C(6,0)=1. 0 0 - ocTanbHBIC CITY-
o knaccuueckoMy ONpeAeIeHUI0 BEpOATHOCTb TOTO, YTO U3 MAKe- | Yau
Ta BBIHYT 2 4EpHBIX LIapa:
P=C(8,2) - C(6,0) / C(14,2) =28 - 1/91 =0,30769.
Ortset: BeposTHOCTB BhITAIINTG 2 4€pHBIX mapa 0,30769.
3 3amaya Ha IpUMeHeHNe (DOPMYIIBI TOJTHOH BEPOSITHOCTH. 40 6 - monHas mpa-

BBouM B pacCMOTPEHHUE TUITOTE3bI:

H1 — "nerans u3rorosjieHa Ha 3aBoje Nel"

H2 —" neranp n3rorosieHa Ha 3aBoje Ne2 "

H3 —" netans u3rorosieHa Ha 3aBoje No3 "

Bcero aeraneii B sauuke 12+20+18=50

[TosToMy

p(H1)=12/50

p(H2)=20/50

p(H3)=18/50

p(H1)+p(H2)+p(H3)=1

CobpITHe A — "u3BIedeHHas HayAady JeTalb OTIMYHOrO KadecTna"
p(A/H1)=0,9

p(A/H2)=0,6

p(A/H3)=0,9

[To popmysie moIHOM BEPOSATHOCTH:
p(A)=p(A/H1)-p(H1)+p(A/H2)-p(H2)+p(A/H3) -p(H3)=
=(12/50)0,9+(20/50)-0,6+(18/50)-0,9=0,78

BHJIbHAS ITOCJIEIOBA-
TEJILHOCTh U BEPHBII
OTBET

20 6 — 3aj1aHue BBIIOJI-
HEHO HE IOJIHOCTBIO, C
OLINOKaMH

0 6 - ocranbHBIE CITY-
yau
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Psn pacnpenesieHns HCXOQHOM 3a1a4u 40 6 - monHas mpa-
BUJIBHAS TTOCIIEIOBA-
TEJIbHOCTh U BEPHBII

P]_ = 0, 6; OTBET
X |1 |2 3 P,=0,4-0,6=0,24; 20 6 — 3a7aHUE BBITION-
) HEHO HE MOJIHOCTHIO, C
P, =0,4°=0,16. oImuoKaMu
JLyist IpOBEPKH: 0 0 - ocTanbHbBIE CITY-
P00 024101 0,6+0,24+0,16=1 sat
| P AFeo
08 081-1 —
06 -
0 1 é é’: 7 0 1 2 3 7

MHOTOYTONIBHUK U (QYHKIHS pacHpeiesICHHs

0, ecu x <1

0,6, ecml<x<?2
0,84, ecmu 2<x<3

1 ecau x >3
M(X)=0,6-1+0,24-2+0,16-3=156.

F(x)=

D( X ) HaiiieM JByMsl crioco0amu:

) D(X)=M[X =M (x)]?

Tabnwa BEYUCICHUN TUCTICPCHH

X-M(X) 056 | 044 | 1,44
[x ~M (X )]2 0,3136 | 0,1936 | 2,0736

D(X)=0,3136-0,6+0,1936- 0,24 +2,0736 - 0,16 = 0,5664

2) p(x)=M(x2)-[M(X)F;




MHMHOBPHAYKU POCCUUN

@” denepanbHOE rocy1apcTBEHHOE OI0DKETHOE 00pa30BaTENbHOE YUPEKICHIE
BBICILIETO TIPO(ECCHOHAIBHOTO 00pa30BaHUs
«Yenabunckuii rocynapctBeHHsiid yausepeuret» (PI'bOY BO «Henl'Vy)
@akynbTeT SKOHOMUKH U YIIPABICHUS
Kadenpa npukiagHoil 5KOHOMUKH U MapKETHHTa

®DOoHJ] OLIEHOYHBIX CPEACTB 10 JUCLHIUINHE «MaTeMaTHdecKie MeTOAbI B TpodecCHoHaIbHOM NesTeab-HOCTH» 110
HanpasJeHuo moaroToBku (crernuansaocti) 39.03.02 ConmanbHas padora HampasieHue (mpoduib) «ConuanbHoe
MIPOEKTUPOBaHUE U NpeAnpuHuMarenscrsoy ®I'bOY BO «Yenl'Vy»

Bepcus noxymenra - 1 ‘ ctp. 14 u3 16 [lepBsIit 3K3eMILTAD KOIIHUA Ne

M(x2)=12-0,6+22-0,24+32-o,16=3,
D(X)=3-(1,56) = 0,5664.
o(X)=D(X)=4/0,5664 ~0,75.

Mamemamuueckas modens 3a0auu 40 6 - monHas mpa-

BUJIbHAS IIOCJIEN0BA-
ITycts xj — konmuecTBO mpoxykTa Ilj, moTpebaseMoro B O€Hb | renpHOCTE H BEpHBII

(i=1,2,3), Torma cToMMOCTh BCeX MPOAYKTOB (0003HaunM F) OyneT paBHA | grper

F=25x; +30x; + +20x;. [Ipu 3TOM KOJIMYECTBO BUTaMUHA A PaBHO 4X; + | 20 § — 3aaHUE BBIMOJI-
5x; + 2x3, BuTamMuHa B — 5X; + 2x; + 6x3, momydaeM MaTeMaTHYECKyIO | HEHO HE MOJIHOCTHIO, C
MOJEIb: OLIOKaMH

0 6 - ocTanbHBIE CITY-
F=25x; +30x, +20x3 — min, yau

4x; +5x, + 2x5 2 20,
5x; + 2x, + 6x3 215, x;,x,,x3 20.

3anaua Ha NpUMeHEeHUE (HOPMYIIbI TOJTHON BEPOATHOCTH. 40 6 - monHas mpa-
BBoauM B paccMOTpeHHUE THITOTE3HI: BWJIbHAS TIOCIIEI0BA-
H1 —"cGoii B aprdmeTHuecKkoM ycTporicTae" TEJIHHOCTh M BEPHBIH
H2 — "c6oii B onepaTuBHON namsTH" OTBET
H3 — " c6oii B ocTanbHBIX ycTpolicTBax" 20 6 — 3a/1aHKE BHITIOI-
HEHO He MOJHOCTBIO, C
p(H1)+p(H2)+p(H3)=1 omuoOKaMu
0 6 - ocrasnbHbIE CITy-
ITo ycnosuro yau

p(H1):p(H2):p(H3)=3:2:5

ITycTts
p(H1)=3k,
p(H2)=2k,
p(H3)=5k
3k+2k+5k=1
k=0,1

3HaynuTt

p(H1)=0,3,
p(H2)=0,2,
p(H3)=0,5

CoOpiTHe A — "BO3HUKIIMI B MalnHe cOoi OyneT oOHapyxkeH"
p(A/H1)=0,8
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p(A/H1)=0,9
p(A/H1)=0,9
p(A)=p(A/H1)-p(H1)+p(A/H2) p(H2)+p(A/H3) p(H3)=
=0,8-0,3+0,9-0,2+0,9-0,5=0,24+0,18+0,45=0,87
OTrBer. 0,87
7 40 6 - nonHas npa-
X 0 1 2 3 BWJIbHAS ITOCJIEq0BAa-
P 0,216 | 0432 |0,06288 | 0,064 TeNEHOCTL M BEPHEIA
OTBCT
X-M(X) -1,2 -0.2 08 18 MX)=1,2 20 6 — 3a1aHueE BBIIOJI-
(X-(X))? 1,44 0,04 0,64 3,23 HEHO HE IIOJIHOCTEIO, C
OLIUOKaMH
D(X)=0,216-1,44+0,432-0,04+0,288-0,64+0,064-3,24=0,72 | 0 6 - ocramsnusie c1y-
yan

4.3. Pe3yabrarbl NPOMEXYTOYHOW arrecTalMd W YPOBHM CHOPMHMPOBAHHOCTH
KOMIIeTeH Uil

Yposnu cgpopmuposannocmu komnemenyuii onpeoensemcs ciedyrouum 0opazom:

1. Bovicokuii yposeHb cqhopmupo8aHnocmu KOMNemeHyull COOmeemcmayen OyeHKe
OMAUYHO U Npeonoiazaem Popmuposanie KoMnemeHyull Ha bICOKOM YpogHe. 00yuaro-
wuticss deMoHcmpupyem @Gopmuposanue KOMNEeMeHYull Ha 6blCOKOM YPOBHE, 20MmO6-
HOCMb K CAMOCMOSIMENbHOU NPOpeCCUOHAILHOU OesimelbHOCMU, eClb CUCHEMHbLE 3HA-
HUsl, He0OX0ouMble OJisi CaMOCMOSMENbHOL pabombl O 8ONPOCAM NPEOMEMHOU 001acmu
oucyunaunsvl. Cmyoenm cnocoben 0asamv pazeepHymvle Omeemvl Ha MeopemuyecKue
80NPOCHL OUCYUNTIUHDL, CBOOOOHO peuiams NPaKmuyecKue 3a0ayu.

2. CpeOHnuii yposeHb cOOmeemcmeyem oyeHKe Xopouio u npeonoiazaem gopmu-
posanue KoMnemeHyull Ha cpeonem yposHe: 00yUaouuiics 0eMoHCmpupyem oouee no-
HUMAHUe 80NpoCo8 OUCYUNIUHDL, 8bIPAOOMKU U peanu3ayul YNpaeieHyecKux peulenull 6
amoil cghepe; ymeHue ux aHaIU3UPO8AmMs, CMYOeHm Cnocober 0asams omeemsl HaA Meo-
pemuiecKkue 860npochbl OUCYUNIUHBL C OMOENbHbIMU HeMOYHOCAMU, Peuams npakmuye-
cKue 3a0ayu ¢ 0moenbHbIMU 3ampyOHEeHUSMU.

3. ba3zoswill ypogenb coomeemcmeyem oyeHke y0081emeopumenbHo U npeonoid-
eaem opmuposarue KOMnemMeHYull Ha HA4albHOM YPOBHE: 00YUaAOWUIICa NOKA3bl8aem
Gopmuposanue KomnemeHyull Ha HAYAILHOM YPOBHE, OeMOHCmpupyem oobujee npeo-
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cmasienue no 80NPOCam OUCYUNIUHBL, SPAMOMHOE GIA0eHUe MEPMUHONIo2UEN, YMeHUe
OpUEHMUPOBAMBCA 8 NPAKMUYECKUX 80NPOCAX OUCYUNTIUHDBL.

4. Huskuii ypogenvb coomeemcmayem OyeHKe HeyO0B81emeopumenbHo, 00y4ao-
wuiicsi He 61adeem OCHOBHbIMU NOHAMUAMU U NOJOHCEHUAMU OUCYUNIUHDL, peuiaem
npakmuyeckue 3a0aHus He 8 NOJIHOM o0Oveme, ¢ 2pyobiMu OwUbKAMU, 0eMOHCMPUpPYem
HeCHOPMUPOBAHHOCbL NPEOCMABIEHUL O COOEPHCAHUU OUCYUNIUHDL, He 61d0eHUe ee
mepMuHoo2uel, He YMeHUe OPUEHMUPOBAMbCs 8 peuleHUU NPAKMuYecKux 3a0ay no oc-
HOBHbIM MeMaM OUCYUNTUHBL.






