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JIner akryaamzanuu padodeil mporpaMmsl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu kadeapol [IpukiaaHoit MaTeMaTHKU ¥ HHOOPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanmsarmu B 2026 - 2027
yaeOHOM rojy Ha 3aceqanuu kageapsl [IpukiagHoON MaTeMaTuku U HHPOPMATUKH

[Iporokomor 20 1. Ne

3aB. kadenpoit I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kadeapsl [IpukinagHoit MaTeMaTUKH U MHPOPMATUKHI

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2028 - 2029
yaeOHOM roay Ha 3acenanuu kadenpel [IpuknamHoit MaTeMaTHKU U HHPOPMATUKH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Paboyas nmporpamma nepecMoTpeHa, o0CyxeHa u oo0pena s peanusaruu B 2029 - 2030
y4ueOHOM roay Ha 3acenanuu kadeapsl [IpuknagHoit MaTeMaTHKU U HHPOPMATUKH

[IpoTtokon oT 20 1. Ne

3aB. xadenpoit I0.A. UsBekos




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOYJIs1)

Lenstmu ocBoeHUs UCHUILINHEL « Teopust BEpOSITHOCTEN M MaTeEMaTUUYECKasi CTATUCTUKAY
ABIsieTCS (POPMHUPOBAHHME CIIOCOOHOCTEW OCYHIECTBISTH MMEAArOTHUECKYI0 AEATENIbHOCTh Ha
OCHOBE CIIELMAIbHBIX HaYUHbIX 3HAHWM, O3HAKOMJIEHHE CTYACHTOB C 0a30BBIMM MOHATUSMHU U
pe3ysbTaTaMi TEOPUU BEPOATHOCTEN U TEOPUH CITy4allHbIX MPOLIECCOB U UX UCIIOJIb30BAHUM IIPU
pEelIeHUH HAy4YHbIX W NPUKIAIHBIX 3a/Jay, BbIPAOOTKA Yy CTYAEHTOB YMEHHUS IPOBOAMTH
CTaTUCTUYECKUI aHAJIU3 MPUKIAIHBIX 3a7a4 ¥ OBJIaJICHUE OCHOBHBIMU METOJAMH UCCIIEI0BaHUS
Y pelICHUs TaKKX 3a7a4, JopMHpOBaHUE OOMIEKYIbTYPHBIX U PO ECCHOHATFHBIX KOMITETCHIINH,
HEOOXOAUMBIX JJIS1 OCYIIECTBICHUS Oy aymiel mpodecCHoHaNbHOM AeATEIbHOCTH.

2 MecTo TMCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMMsbl

Hucuunnuna Teopus BEpOSTHOCTEM M MaTEMaTHYeCKas CTAaTUCTHKAa BXOJHWT B
00s13aTeIBbHYIO YaCTh YIEOHOTO IJIaHa 00pa30BaTEIbHOM MTPOTrpaMMBI.

Jnst  w3ydeHus — AWCHUIUIMHBI ~ HEOOXOAWMMBI  3HAaHWS  (YMEHUS,  BJIAQJICHHUS),
copMHpPOBAHHEIE B PE3yJIbTaTe U3YUSHUS TUCIIAIIINH/ IIPAKTHK:

MartemMaTHUeCKH aHaTIN3

JluckpeTHas maTeMaTuKa

Anrebpa u Teopus Yrcel

3Hanus (yMEHHS, BIQJCHHS), TIOTyYECHHBIC TIPU U3YYCHUH JTAHHOW TUCIUTUIMHBI OYyayT
HEO0OXOUMBI JTsl U3YYSHUS TUCIUTUTAH/TIPAKTHK:

[IpakTUKyM 1O peIIeHuntO0 3aa4 MOBBITIIEHHOM CII0KHOCTH IMKOJIBLHOTO Kypca MaTEMaTHUKH

[IpakTHKyM peleHus: OJIMMIMAIHBIX 3a/1a4 110 MaTeMaTHKe
BrimonHenue u 3amuTa BITYCKHOM KBATH(PUKAITMOHHON paboThI
[ToaroToBka K cjaue v cAaya rocyAapCcTBEHHOT0 HK3aMeHa
[IpousBoicTBEHHAs — IPEITUIIOMHAs TPAKTUKA

3 KomnereHuuu odyuyarwierocsi, opmMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoenus gucuumuinHel (moaynsa) «Teopust BepoATHOCTEH U
MaTeMaTH4ecKas CTaTUCTUKa» 00yJaroUNCcs T0JKEH 001aaTh ClIeyIOIUMU KOMIETEHIUAMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-8 Cnocoben OCYHICCTBJIATh NCAArOTHYCCKYI0 ACATCIBHOCTL HAa OCHOBC CIICHHUAJIBHBIX
Hay4YHBIX 3HAHUU

OIlK-8.1 [Tnanupyet v MPOBOIUT HAYYHBIE UCCIIEIOBAHUS B 00JIaCTH MEJarOrM4ecKoi
JeSITeIIbHOCTH
OIIK-8.2 Hcnonb3yer  creuuanbHble  HAaydHble  3HaHHWS Ui TOBBIIICHUS

Bd)d)eKTI/IBHOCTI/I MeJArOrH4eCKOM JesITeIbHOCTU




4. CTpyKTypa, 00b€éM U coep:KaHue T CIUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 3 3aueTHhIX eauauil 108 akaa. dacos, B TOM

YHUCIIC:

— KOHTaKTHas padora — 39,2 akaj. 4acoB:
— aynuTopHas — 36 akajl. 9acoB;

— BHEAyIUTOPHAS — 3,2 aKaJl. 9acoB;

— camocTosTenbHas padbora — 33,1 akaj. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— MMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast s
o | xonrakTHas pabota E 5 ®opma TeKyIero
=
I B aKaj. yacax o Bun KOHTpOJIA
Pasnen/ Tema 3 (B axan ) E R . P Kon
S 3 ©| caMOCTOsTENbHOM |  yCreBaeMOCTH U
JIACIMTUTAHBI 5 E o . | xommereHIMH
@) g 5 paboThI MPOMEKYTOTHON
nab. | mpakrt. | 2 &
Tek. 'S aTTecTaluu
3aH. 3aH. | QO &
1. Teopust BeposiTHOCTEH
TlonroroBka k
nabopaTopHOMY
1.1 OcHoBHBIE TOHATHSA 3aHATUIO. .
. VYerHblit onpoc,
TEOpUH BEPOSTHOCTEH. Beinonuenue
IpOBEpKa
Knaccuueckoe, MPAKTUIECKUX N —
reoMeTpu4YecKoe u palort (peuenue 1y OIIK-8.2,
2 2 4 3aJlaHHi, pelIeHne
CTATHCTHYECKOE 3aJ1a4, MMCbMEH- OIIK-8.1
3ajay 1o Teme,
ornpe/eNieHHe HBIX Pa0oT H T.I1.).
nabopaTopHast
BEPOSTHOCTH. Anrebpa Touck aGoTa
cOOBITHII U aKCHOMATHKA. JIOTIOJTHUTENIbHOM p
UHPOPMAIIH IO
3a/1aHHOM TeMe
IToaroroBska k o
VYerHbl# ompoc,
nabopaTopHOMY
1.2 Teopemsl cnoxenust u| 6 SAHSTHIO NpOBepKa
HOXKECHUSI. VYcnoBuas ) WHAWBHUTYaJIbHBIX
1};24 OSITHOCTH dopmyna 2 2 4 Brmomnerme 3a;[La[1Hm71ﬂyemeHHe OLIK-8.2,
posT! ) PMY MPAKTHIECKUX -P OIIK-8.1
MONHOH  BEPOSTHOCTH U 3aja4 1o Teme,
o palort (pemenue
¢dbopmyna batieca. nabopaTopHas
3a7a4, TUCbMEH-
pabora
HBIX Pa0OT M T.II.)
IToaroroska x o
VYerHbli ompoc,
nabopaTopHOMY
1.3 IToBTOpHBIC MpOBEpKa
HE3aBHCHMBIE HCIIBITAaHUS SATBITHIO. WHIUBUAYaJIbHBIX
dopmyiia Bepu mm. 2 2 4 Brmomnerme 3a/1aHui yeI.HCHI/IC OlIK-8.2,
PMY. PHYIIH, MPAaKTUYCCKUX 'P OIlK-8.1
npubmmwkenns Jlanmaca u 3ajay 1o Teme,
pabor (pemieHue
ITyaccona. nabopaTtopHast
3a1a4, MIChMEH-
pabora
HBIX padoT U T.IL.)




IloaroroBka K

71ab0paTOpHOMY
3aHATHIO.
Brimonnenune YcTHBIH ompoc,
1.4 Ciyyaiinble BEIUUYUHBL MPaKTUIECKUX IIPOBEpKa
U HX XapaKTepU-CTHKU. paboT (pemieHre | HHAWBUIYATbHBIX
3aKoHBl  paclpeneaeHus 2 2 4 3a/1a4, 3a/IaHNi, peleHue OIIK-8.2
CITy4aiHbIX BEJINYHH. MUChMEHHBIX 3a1a4 1o Teme,
3aKOHBI OOJBIIMX YHCEIT. pabor u T.IL.). nabopaTopHast
IMouck paborta
JIOTIOJTHUTENBHON
UH(POPMAIHH 10
3aJJAaHHOU Teme
HUroro no pazgeny 8 8 16
2. MaTtemaTuueckasi CTaTUCTUKA
[loxaroroska k
2.1 I'enepanbhas nabopaTopHOMY VYeTHBlii omnpoc,
COBOKYITHOCTh M BBIOOpKA. 3aHATHIO. MpoBepKa
Cratuctuyeckoe BeimonHeHne WHMBUYATbHBIX
pacnpernenesue, 4 3 4 NpaKTUYECKUX | 3amaHuil, pemeHue
sMIUpHye-cKast  QyHKIUS palort (pemienue 3a1au 1o Teme,
pacnipenenenus. [TomUroH 3ajad, nabopatopHas
Y THCTOTpaMmMa. MUCHhMEHHBIX paboTta
pabor u T.I1.)
2.2 CraTuctuyeckue TTonroroBka k
TOYEYHbIE OLIEHKH Ia- nabopaTopHOMY
aMETPOB pacIpeieIeHHs. 3aHATHIO. N
P pactip VYerHblit onpoc,
Mertonsl MOJy4YEeHHUs Boimonnenue DOBEDKA
CTaTHCTUYECKUX  OLICHOK. MPAKTUIECKUX POBEp
WHTepBasibHBIE  OLICHKU pabor (pemenue VHAHBHYATILHBIX
2 2 6,9 3a/IaHUi, pelieHne OIIK-8.2
rapameTpoB 3a1a4, MICbMEH-
3a1ad4 1o Teme,
pacnpeneneHus. HBIX paloT H T.I1.).
nabopaTopHast
JloBeputenbHbie Tlouck aGora
HMHTEPBAJIBI ULt JIOTIOJTHUTENBHOM p
apamMeTpoB HOPMAJIBLHOTO uH(OpPMAIH 110
pacnpeneneHusl. 3aJaHHOH Teme
IlonroroBka k
2.3 Cratucriyeckas
nabopaTopHOMY
THIOTEe3a M o0mas cxema
3aHATHIO.
ee npoBepku. Omudku 1 u N
Brimonunenue VYerHbl# ompoc,
2 pona. YpoBeHb
MPAKTHIECKUX NpOBepKa
3HAYUMOCTH M MOIIHOCTD
S Konrenui pabot (peuieHne | MHAWBUIYaTbHBIX
PHTCPHL. puTep 2 2 6,2 3a7ad4, 3aJlaHHi, pelIcHue OI1K-8.2
3HAUUMOCTH U KPUTEPUH
o MIMCHbMEHHBIX 3ajay 1o Teme,
co-TIacus Kpurepwnit
pabor u T.1L.). nabopaTopHast
cormacus Ilupcona mms
TTownck pabora
MIPOBEPKU  THIIOTE3Bl O .
JIOTIOJTHUTENBHOM
HOPMaJIbHOM pacnpe-
UHPOPMAIHH IO
JeTIeHU N .
3aJJaHHOH TeMe
IToaroroska x
nabopaTopHOMY
3aHSATHIO.
Brimonunenue VYerHbli ompoc,
24 Koppensimonnas
N MPAKTHIECKUX MpoBepKa
3aBUCcUMOCTb.  JIuHeiiHas
pador (pemieHre | MHANBHAYAIBHBIX
perpeccus.  OmpeneneHue .
. . 2 3 3aj1a4, 3aJlaHui, perIeHe OIIK-8.2
rapameTpoB JTUHEHHOH
MTMCBMEHHBIX 3aj1a4 1o Teme,
perpeccun METOIOM
pabor u T.1L.). nabopaTtopHast
HaVMEHBIINX KBaJIPATOB.
Touck pabora
JIOIIOJIHUTEIHLHON
uH(OpMAaIHH 1Mo
3aJIaHHOM TeEMe
Uroro no pazneny 10 10 17,1
Uroro 3a cemectp 18 18 331 9K3aMeH




Hroro o aucuuiuinHe | 18 | | 18 |33,1| 9K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C 1enplo ycrenHoro ycBOeHus AUCUUILUINHBI « Teopus BEposITHOCTEN U MaTeMaTHYECKast
CTaTUCTHKa» M (hopMHUpOBaHUS TpeOyeMbIX KOMIIETEHIMI MpennojaraeTcs MpuMEHEHHE pas-
JMYHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, KOTOpble 00ECIEYNBAIOT JOCTH)KEHUE IJIAHUPYEMBIX
pe3ynbTaTOB 00pa30BaHusI COTJIaCHO OCHOBHOM 00pa3oBaTeabHOM mporpamme. B ux unce::

) TpaZIMLMOHHBIE TEXHOJIOTUH OOy4YeHUs, Ipeanoaraioiye nepegady HHpopManuu B
TOTOBOM BHJE, (OPMHUPOBaHUE YYEOHBIX YMEHHI 1O 00pasily: JEKIUSI-H3JI0KEHUE, JICKIH-
oOBbsicHEeHHE, Ta00paTOpHBIE padOTHI, KOHTPOJIBHAS paboTa u 1p. Vicnons30BaHKe TPaJUIIMOHHBIX
TEXHOJIOTUN 00eCreurnBaeT OPUEHTUPOBAHUE CTYJEHTa B IOTOKE MH(OpPMAIMH, CBSI3aHHOU C
Pa3IMYHBIMU HOJX0JaMH K OIPENEICHNIO CYIIIHOCTH, COJIEPKaHus, METOI0B, (hOpPM pa3BUTUS U
CaMOpa3BUTHS JINYHOCTH; CaMOOIIpPE/AEIeHHE B BHIOOpPE ONTUMAJIBLHOIO MYTH U CHOCOOOB
JIUYHOCTHO-TIPO(hECCHOHATIBHOTO Pa3BUTHS; CUCTEMATH3ALIMIO 3HAHUH, IOJTyYEHHBIX CTYJACHTAMU
B IIpoliecce ayIUTOPHON U caMocToATeNbHON paboThl. JIabopaTopHble 3aHATHS 00ECIEUNBAIOT
pa3BUTHE U 3aKpETJICHUE YMEHUI U HaBBIKOB OIIpeIeIeHMsI 1IeJIeH U 3a]1a4 CaMOPa3BUTHS, a TAKKE
NpUHATHS Haubosee 3pPEKTUBHBIX PEIICHUH 110 UX PeaTU3allUH.

(] MHTepaKTUBHbIE TEXHOJIOTHMH OOy4YeHHMsI, IPEaNoJaraoliue Oprannu3alnno o0ydeHHs
KaK IPOJYyKTUBHOM TBOPYECKOW JIEATEIbHOCTU B PEKHMME B3aUMOJEUCTBUS CTYACHTOB JIPYT C
JPYroM U C IIperoaaBaTesieM.

OcHoBHBIMU (hOpPMaAMHU 3aHITHH ABIIAIOTCS JIEKIUH, Ta00PAaTOPHBIE 3aHATHS, KOHTPOJIBHO-
OIICHOYHBIE 3aHATHUSA, KOHCYIbTAIlMH. JIEKIINK CTPOATCS Ha OCHOBE COYETaHUSI HH(POP-MALIMOHHON
1 IpOOJIEMHON COCTABIISIIOIINX, @ TAKXKE FIEMEHTOB Oeceibl U TUCKYCCHH.

B xonie mpoBeieHNs IEKIIMOHHBIX 3aHATHH IPe1ycMaTpUBAETC:

— o0cyX/1eHHe 3a/ja4, IPUBOISIIMX K TEM MJIM MHBIM MAaTEMATUYECKUM ITOHITHSAM;

— M3JI0)KEHHE TEOPETHYECKOr0 MaTepHuaja B PEXUME JHUajora ¢ IEJbl0 pPa3BUTHUSA
KPUTHUYECKOTO MBIIIJIEHUS CTYJICHTOB U IPUBUTHS UM UCCIIE0OBATEIbCKUX YMEHUH;

— 00CYXKAEHUE U CUCTEMATU3aLUs TEOPETUUYECKUX BOIIPOCOB TEMBI C IIEJIBIO JIYUILEro M0-
HUMAaHMs UX B3aUMOCBSI3U U IPAKTUUYECKOTO TPUMEHEHHSL.

JIaGopaTopHbIe 3aHATH 1O JTaHHON TUCLMIIIIMHE HAIIPABJIEHbl HA IPUBUTHE HABBIKOB pe-
LIEHUs NPUKIAJHBIX 33Jad IO KaXJ0H TeMe M COYeTaroT NPUMEHEHUE METOJIOB OOydeHMs B
COTPYIHUYECTBE, KIIACCUYECKHUE KOHTPOJIbHBIE U TECTOBBIE TEXHOJIOT HH.

IIpu sTOM mpenmnonaraercss MNPOBEJCHUE HEKOTOPHIX Ja0OpAaTOPHBIX 3aHATUH B
MHTEPaKTUBHOU (popMe (A€I0BbIE U POJIEBBIE UT'PbI, pa300p KOHKPETHBIX CUTYALIU).

Bribupast Ty Wi MHYIO TEXHOJIOTHUIO PabOThl ¢ 00yYarOIIMMHUCS, HEOOXOIMMO UMEThH B
BUJly, YTO HaUOOJIbIIET0 PeKTa OT €€ MPUMEHEHHS] MOXKHO JOCTHYb, €CIIM YUYUTHIBATh IEJIU
o0Opa3oBaHus, Ha peaan3alrio KOTOPBIX JI0JDKHA OBITh HallpaBiieHa N30MpaeMasi TEXHOJIOTHSI, CO-
JepKaHue, KOTOpOe MPEICTOUT MepeiaTh 00yJaroluMcs ¢ €€ MOMOIIbI0, a TaKXKe YCIOBUS, B
KOTOPBIX OHA OyJeT UCTIOJIb30BAThHCA.

6 YueOHO-MeTOAHYeCKOE 00eciedeHre CAMOCTOSITeIbHOM PadoThl 00yUYaroLIuXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpecTBA ISl POBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUITHHBI (MOTYJIs1)
a) OcHoBHasi IUTEpaTYypa:
1. Teopust BepoSITHOCTEH U MaTeMaTH4eCKasi CTAaTHCTUKA : yueOHOe mocooue /



JL.T. bupro-koBa, .. boOpuk, P.B. Caruros [u np.] ; moa pea. B.1. MarBeeBa. — 2-e U3 ., ucmp.
u nor. — Mocksa : UH®PA-M, 2020. — 289 c. — (Cpennee npodeccroHambHOE 00pa3o-BaHUE).
- ISBN 978-5-16-015712-2. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1047921 (nara oopamienus: 16.04.2024). — Pexxum nocrymna:
I10 MOJIIUCKE.

2. bannun, K. B. Teopus BeposiTHOCTEH 1 MaTeMaTH4ecKas cratuctuka : yueOnuk / K. B.
bannun, B. H. banuteikos, A. B. Pykocyes. — 3-e 3., ctep. — Mocksa : 3narenbcko-Topropas
koproparus «Jlamkos u K°», 2020. - 472 c. - ISBN 978-5-394-03595-1. - TekcT : 3JeKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1093507 (mara obparmienus: 16.04.2024). — Pexxum
JI0CTyTIa: IO TOJIITHUCKE.

3. Koran, E. A.. Teopust BeposITHOCTEH 1 MaTeMaTHUECKasi CTaTUCTHKA © yueOHUK / E. A.
Koran, A. A. FOpuenko. — Mocksa : UTHOPA-M, 2020. — 250 c. — (Bricuiee o0pa3o-BaHue:
bakamaBpuar). - ISBN 978-5-16-014235-7. - Tekctr : oamekrponHsii. - URL:
https://znanium.com/catalog/product/1052969 (nata ooparenus: 16.04.2024). — Pexxum mocryma:
IO MOJIMTUCKE.

0) JlonosiHUTeILHAS JIUTEPATYpa:

1. IMaBnoB, C. B. Teopusi BeposTHOCTEHl M MaTreMaThyecKkas CTaTHCTHKa: YdeOHoe
nocobue / C.B. [asnos. - M.: U1] PUOP: UTHOPA-M, 2019. - 186 c.: - (KapmanHoe yueOHOE 10-
coome). - ISBN  978-5-369-00679-5. - Tekcr : omekrponHsid. -  URL:
https://znanium.com/catalog/product/990420 (nara obpamienus: 16.04.2024). — Pexxum gocryma:
IO MOJIMHUCKE.

2. bepesunern, U. B. [Ipaktrkym 1o Teoprn BEposITHOCTEH M MAaTEMAaTHUYECKON CTATUCTHKE
| N. B. bepesunerr ; Boicmas mkona menemkmenta CITI0I'Y. — 9-e us., ucrp. u gom. — CaHKT-
[TerepOypr : Beicmias mkona menemxmenta, 2013 — 163 c. - ISBN 978-5-9924-0088-5. - Tekcr :
anexktpounsidi. - URL: https://znanium.com/catalog/product/492718 (mara oOpamieHwus:
16.04.2024). — PexxuiM TOCTYIIA: 1O MOIITUCKE.

B) MeToauyeckue ykazaHus:

1. AkmanoBa, 3. C. MHOromepHbie CiaydaiiHble BeIU4nHbI ;| ydebHoe mocobue / 3. C.
AxmanoBa. - Marautoropck : MI'TVY, 2013. - 1 snekrpon. ont. guck (CD-ROM). - 3ar. ¢ tuty.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1062.pdf&show=dcatalogues/1/111
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anektpoH. onr. guck (CD-ROM). -  3Barm. ¢ turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/113
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5. TyranGaeB A.A. Teopust BepoATHOCTEH 1 MaTeMaTHUECKasi CTATUCTHKA
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7. 3apenkas M.A.CnydaifHple MPOLECCHI: METOJ.YKa3.JJid CTYJEHTOB CHEIUaTbHOCTH
230105.- MaruauToropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2010.— 20 c.
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Kumaiikuna. — Marantoropck: U3n-so Marautoropekoro roc. texs. yH-ta .. Hocosa, 2011 .

10. KobennkoBa, E.B. Teopus BepostHocTel: Pabodass TeTpams 1Mo MareMaTHKE JUIS
CTYJIEH-TOB BCEX CIIeNUaIbHOCTEN. - MarauToropcek: M31-B0 MarHuToropckoro roc. TEXH. yH-Ta
nm. .. Hocosa, 2011.— 16 c.

11. Makcumenko, M. A. CoObITHsI 1 BeposiTHOCTE. YacTh 2: MeTo 1. yka3. - MarHuToropck:
W3n-Bo Marautoropckoro roc. Texs. yH-ta uM. I.J1. Hocosa, 2010. — 22 c.

12. CaBymikuna, H.®. Teopus BepositHOCTeW: MHIMBUTYyaIbHBIE JOMAIITHUE 3aJAHUS JUIS
cryaeHtoB |l xypca Bcex cnenuanbHocTed. — Marauroropek: M3a-Bo Marauroropckoro roc.
TexH. yH-Ta M. [.J1. HocoBa, 2008.— 26 c.

r) [Iporpammuoe o0ecnieuenne u UHTEepHeT-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

HaunmenoBanue .

o Ne nororopa CpoK IeHCTBUS JTUIICH3UU
7Zip c¢B0001HO pacrpocTpansgemoe [10 0eccpoyHO
Bpaysep Mozilla cBO0OHO pacnpocTtpansemoe [10 0eccpoyHO
Firefox
Bpaysep Yandex |cBoGoaHO pacupocrpansemoe I10 0ECCPOUHO
FAR Manager cB000THO pacnpoctpansemoe [10 0eCcCpOYHO
Linux Calculate ¢B0001HO pacupocTpansemoe 10 0eCCpOUHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanwme xypca Cchlka
DnekTpoHHas 06a3a mepuoanYecKux u3maanuit East View
Information Services, OO0 «MIBUC»
HannonanpHas nH(GOPMAIMOHHO-aHAIUTHYECKAs URL:
cucteMa — Poccuiickuii HHAEKC HAyYHOT'O [IUTUPOBAHMS i
(PUHII)

ITouckosas cucrema Akanemust Google (Google Scholar)|URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

9 MartepuajibHO-TEXHHUYECKOE o0ecrieyeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaHLHO-TCXHI/I‘{eCKOC obecrnieucHue JUCIUITINIMHBI BKIIFOYACT:



VYdeOHble ayqUTOpPUM JUIA TPOBENCHHS 3aHATHH JEeKuoHHoro tuma Jlocka,
MYJIbTUMEIUNHBIN IPOEKTOP, IKPaAH

VYdeOHble ayaUTOpPUM JJIsl TPOBEACHUS JIAOOPAaTOPHBIX 3aHATHH, TPYIIOBBIX U
UHIUBUAYAIbHBIX KOHCYJIbTAlMM, TEKYLIEr0 KOHTPOJS M IPOMEXKYTOUHOW aTTecTaluu
[TepconanpHbie kOMIbIOTEpHl ¢ Taketom MS Office, Beixogom B MHTEpHET M ¢ J0CTYyNIOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA,

Kommnekc metomuueckux pa3pabOTOK (pa3gaTOYHOro Marepualla U MEeTOJUYECKHX
YKa3aHWii) W/WIM KOMIUIEKC TECTOBBIX 3aJaHHWH JJIsl TIOJTOTOBKH M TPOBEICHHUS PyOSKHOTO M
IIPOMEXYTOUYHOTO KOHTPOJIS

[Tomemienus 1151 caMmocTosITENIbHOM paboThl 00yuaronuxcs [lepconaibHbIE KOMIIBIOTEPHI
¢ makerom MS Office, Bbixo0M B MIHTEpHET 1 C IOCTYNOM B AJICKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTeNIbHYIO CpPe/ly YHUBEpCUTETA

[lomemienns fans  XpaHeHuss M OPOQUIAKTHYECKOTO OOCIY)XKHMBaHHS y4eOHOro
obopynoBanus Illkadel 11 XpaHeHUs y4eOHO-METOIUYECKON JTOKYMEHTAllud, Y4eOHOTO
000py10BaHUS U Y4€OHO-HATJISIHBIX TTOCOOUH



IMPUJIOKEHUE 1

Y4eOHO-MeTOoANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOM PadoThl 00y4YaroIMXcs

[To mucumnmue «Teopust BEpOATHOCTEN U MaTEMATHYECKass CTATUCTUKAY» MPELYyCMOTpPEHA

ayJUTOpPHAs ¥ BHEAYAUTOPHAS CAMOCTOSITeNIbHAs paboTa 00yJIatoNIIXCsl.

AynuTopHas caMoCTOsTeNIbHAas paboTa CTyI€HTOB IIPEAINOIaraeT pelieHe KOHTPOJIbHbBIX 3a/1a4

Ha JTA0OPATOPHBIX 3aHATHUSX.

[IpumepHble aynuTopHble KOHTpOJbHBIE padoThl (AKP):

AKP Nel «Teopus BeposTHOCTEN

1.

Tpu crpenka genaroT Mo oAHOMY BbICTpeny mo mumieHu. Ilycte A, — mnomaganue | -ro

crpenka B wmwumieHb |1=1,2,3. Bripasute uepe3 A cuenyromue coObitusi: B — Tpu

nomaganust, C — POBHO JBa momnaganus, D — XoTs ObI 0JIHO MOMAaHuUE.

KakoBa BeposSITHOCTH TOTO, YTO YETBIPEX3HAYHOE YHWCIIO, B JECATUYHOW 3aMUCH KOTOPOTO
HCTIONB3YIOTCS 110 OTHOMY pasy 1udpst 5, 2, 3, 1, nenurtcs Ha 47?7

B 6ank otmpasneno 4000 makeToB ACHEKHBIX 3HAKOB. BEpOSTHOCTH TOrO, YTO MaKeT
COJICPKUT HEAOCTATOYHOE MIIM M30BITOYHOE KOJMYECTBO JACHEKHBIX 3HaKoOB, paBHa 0,0001.
Haiitu BeposSTHOCTH TOTO, YTO TPH MPOBEpPKE OyIeT OOHAPYKEHO: a) TPH OIMIMOOYHO
YIaKOBAaHHBIX TaKeTa, 0) He 0oJiee TpeX MaKeTOB.

B nexe paborarot 20 crankoB, u3 Hux 10 mapku A, 6 mapku B u 4 mapku C. BeposTHOCTh
TOT0, YTO KaU4eCTBO JAETaIN OKaXKETCS OTIMYHBIM, JUI 3TUX CTAHKOB COOTBETCTBEHHO paBHA:
0,9; 0,8 u 0,7. Kakoii MpOLEHT OTIMYHBIX JIETajel BBIMTYCKAET 1I€X B IEJIOM?

B onHom simuke 5 6enbix u 10 kpacHBIX m1apoB, B apyrom smuke 10 Genbix U 5 KpacHBIX
mapoB. HaiiTu BeposSITHOCTH TOTO, YTO OyAeT BBIHYT XOTs Obl OJMH O€MNbIi I1ap, eciu u3
KaXKJIOTO SIMKA BEIHYTO 110 OJJHOMY ILIapy.

[aH pap pacnpefeneHns AUCKPeTHOW CNyYaHOW BEAMYMHDI X:

X 4 6 8

2 10

P 0,4 0,2 c
01 0,1

HaiTun 3HauyeHmne napameTpa «C». BbIYNC/IUTb MaTeMaTUYECKOE OXKNOaHNE, cpeaHee KBagpaTnyeckoe

OTKNOHEHUE CNyYyaHol BeNnUMHbI X. MocTponTb rpaduK GyHKUUM pacnpeaeneHms u MHOroyro/ibHUK

pacnpeaeneHuA. Hantn BE€pPOATHOCTb TOro, 41O cnyqaﬁHaﬂ Be/IMYMHa X He npeBocxoauT 5.

AKP Ne2 «MaTemaTnyecKkan CTaTUCTMKa»

1. OAHOMepHaﬂ BbI60pKa 3a4aHa NHTepPBa/ibHbIM BapnaLMOHHbIM PAAOM:

15

Mpynna[2,3;3,1][3,1;3,9]1(3,9;4,71[4,7;5,5] [5,5; 6,31 [6,3; 7,1]

mi 11 18 30 21

Tpebyetca:



a) NOCTPOUTb MMCTOrpamMmy NJAOTHOCTEN OTHOCUTE/bHBIX YacCToT;
6) NnepeiTn K ANCKPETHOMY BapMaLMOHHOMY PAAY M NOCTPOUTb MOJMIOH OTHOCUTE/IbHBIX YacToT;
B) BbIYMCAUTL cpesiHee BbIBOPOUYHOE 3HaUYeHME U cpeaHee BbIBOPOUYHOE KBaapaTMYECKoe OTKIOHEHUE;

r) npu yposHe 3HauumocTtu B = 0,05 npoBepuTb rMNOTE3y 0 HOPMaAbHOM pacnpeaeneHnUm nsmepaemon
CNYYaNHOW BE/INYUNHDI.

2. ABymepHas BbiboOpKa XY 3agaHa cneayrowen KoppenaumMoHHon Tabanuen:

xi\y j 53 74 95 11,6 13,7

2,7 6 5 - - -
3,5 - 4 7 7 -
4,3 - 9 12 9 -
5,1 - - 15 6 -
5,9 - - 2 7 6
6,7 - - - 3 2

MocTpouTb ypaBHEHME NPSAMOM IMHUK perpeccun y = cx+d .

BHGBYAMTopHaﬂ CaMOCTOATE/IbHAA pa60Ta o6yqarou.l,mxc;| OCyLlecTBNAETCA B BUOE U3YHEHUNA TUTEPATYPDbI
No COOTBETCTBYHOLWEMY pa3aeny C I'IpOpa6OTKOﬁ mMmaTepkuana,; BbINOJIHEHNA JOMALLUHUX 3a,£|,aHm71.

MpumepHble UHAMBUAYANbHbIE AOMaLLIHWe 3aaaHua (MA3):

MNA3 Nel «CnyyanHble BEANYUHBI U UX YNCNIOBbIE XapPaKTEPUCTUKU»

1. BepoATHOCTb MOMafaHWs B KOP3WHY npu Kaxaom 6pocke maya P =03 wu He 3aBucut or
pe3ynbTaToB Npeablaywmx 6pockos. CocTaBbTe pag, pacnpeseneHnn cay4aiHom BeMYnHbI

1) X — ugmcna caenaHHbIX OPOCKOB, €CIM M4 OpocaeTcs B KOP3HHY J0 MEPBOTO
MOTaIaHusl, HO YUCII0 OpOCKOB HE OobIIe 6;
2) Y — KOJHMYECTBA MOMAJaHUIl MsA4a B KOP3UHY, €CJIH YHUCIIO OPOCKOB PaBHO 6.

2. 3apaH pag pacnpeaeneHus caydainHol seanumHbl X . Hailgute matematnyeckoe oxKuaaHue,
ANCNepCcuio 1 cpefHee KBagpaTuieckoe oTKAOHeHUe. MocTpoiitTe pyHKUMIO pacnpedeneHus.

X. 3 5 7 9

P; 0,3 0,4 0,2 0,1

Haitgute 3aKoH pacnpegeneHusa cayyaitHon senmumibl Y =5X —30 .

3. [Ans HenpepbIiBHOW CAy4aMHOW BeNYMHbI 3adaHa GYHKLUMA pacnpeneneHms F(X). Hanagute

NNOTHOCTb pacnpeageneHunA f(X) , MaTemaTunyeckoe OXuaaHue, AncCnepcuto, cpegHee

KBagpaTMyecKoe OTKAOHeHWe. Bbluncamte BepOATHOCTb TOro, YTO OTK/IOHEHue Cﬂy‘-IaVIHOﬁ
Be/IMYNHbI OT €ee MaTemMaTn4yeCKoro oxmaaHua 6y,EI,E‘T He 6onee cpeaHero KBagpatnyeckoro

OTKNOHeHWUA. MocTponTe rpaduku GyHKLUIM F(X) n f(X).



F(x)=

4. [Ona HenpepbiBHOW Cy4aHOM BeNMYMHbI 3aaHa rpaduyeckn NI0THOCTb pacnpeneneHus f(x)

. TpebyeTca HanT1 napameTp A, GyHKLMIO pacnpeaeneHus F(X), MmaTemaTUyecKoe oxKuaaHue,
AVCnepcunio, cpeaHee KBagpaTUieckoe OTKNOHEH e,

5. CnyyaliHoe OTK/IOHEHWE pasmepa AeTaau OT HOMMHAJA pacnpeaeneHo No HOPMaabHOMY 3aKOHY
c napametTpamm a U G . CTaHZAPTHbIMMK ABAAIOTCA Te AETaNW, AN KOTOPbIX OTK/IOHEHUs OT

HOMMHaA NeXKaT B UHTepBae (a -a, a+ a). 3anuwunTe popmyny NAOTHOCTU pacnpeseneHuns
M nocTpoinTe rpadmK NNOTHOCTM pacnpeseneHus.

CKONbKO HEOBXOAMMO U3rOTOBUTb AeTanel, YTObbI C BEPOATHOCTbIO He MeHee 3 cpefin HUX

6blna xoTA 6bl 04HA CTaHA4aPTHaA?
a=02, =01, o=01 p=0,99.

6. CnyyaitHble BeanumHbl X M Y He3aBUCUMBI:

e, xelo;4] 1 e
fl(X)_{O, x ¢ [0; 4] fz(Y)—Ee :

Haiigure M(2X +5Y +1), M(X —3Y?), D(2X —3Y +4), D(XY)

Haiigute 3akoHbl pacnpeaenenus cayyaiiHbix senmunH Z, =5X —-30 n Z, =5Y - 30,

7. CpepHee 3HauyeHMe AaAWHbI getann pasHo 50 cm, a aucnepcua pasHa 0,1. MNonb3ayacb
HepaBeHCcTBOM YebbilweBa, OLEHUTE BEPOATHOCTb TOFO, YTO NMPUIOTOBAEHHAA AETa/lb OKAXKETCH
no ceoel AnnHe He meHee 49,5 n He 6onee 50,5 cm.

8. 3aKoH pacnpefeneHus CUCTEMbl AMUCKPETHbIX caydaiHbix Beamumd (X,Y) sagan Tabamueil.
Haliaute a) 3aKkoHbl pacrnpegeneHua cCOCTaBAAlWMX, 6) X maTemaTUyeckue oXuaaHua U
ANCNEepCcUm, B) KOPPESIALMOHHBIA MOMEHT U KO3GOULMEHT Koppensuun I, ,, ) BEPOATHOCTb

nonagaHws CNy4anHoii BE/IMUMHDI (X,Y) B obnactb D
D={-co<x<ow, -1<y<3}.
v 1 2 3 4
2 0,03 0,02 0,06 0,04
0 0,03 0,1 0,1 0,09
2 0,05 0,08 0,2 0,2

9. 3apaHa NNOTHOCTb pacnpegeneHus f(X, y) CMCTEMbI ABYX C/lyYaliHbIX BENUYMH (X,Y).
Haaute a) koadpduument A, 6) M(X) " M(Y), D(X) " D(Y), B) KOPPeNALMOHHbIN

MOMEHT 1 Ko3GduLmeHT Koppenauum T, .



A(2x+Y), & 061.D,
f(x,y):{ (2x+y), & oon D={0<x<2 0<y<2}.

0, ene 06 D.
10. UsBectHo,uto Y =5X-30, M(X):4, D(X):9.Ha17|,u,me M(Y), D(Y), Ky Ty -

5 c, xelo;4]
11. MU3BecTHbI 3aKOHbI pacnpeaeneHuna cayyaiHbix seamumH X, Y fl(X): 0 [O 4]
o XE|; 4]

_(y-2)°

e 2 ur,=06.Haitaure M(YZ-2XY+5X ~2), D(X -3V +4).

fz(y)=%

NO3 Ne2 « MaTemaTuyeckasa CTaTUCTUKA»

1. HaiiTn BbI6OpPOYHOE ypaBHEHKNe NpAMON AnHuM perpeccun Y Ha X , UCMOAb3yA AaHHble NATH
HabatoaeHUI. MOCTPOUTb TOUKM U BbIBOPOUHYHO IMHUIO PErPECCUMN.

2.. Mo KoppensunoHHom Tabmue NocTpoUTb aMNnpUYeckue nMHumn perpeccumn Y no X, X no Y n obe
BblBOPOYHbIE NPSAMbIE IMHENHOM perpeccum. Bolumcantb KoapdbUUNEHT Koppenaumm
KOppenaumoHHOe OTHOLEHME.

X 1 2 3 4
Y
-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20

3. Bblumcaute BbI60pOHHbIe MHOXeCTBEHHbIE W 4YaCTHble K03¢¢MLI,MGHTbI Koppenaunn no

HalAeHHbIM NapHbIM KoadduumeHTam FH = 0,71, r; = 0,28 , g = 051.

4 [1nAa U3y4yeHUA KOAM4ecTBEHHOro NpmM3Haka X us reHepaanoﬁ COBOKYNHOCTU U3BJsie4yeHa

BbI60pKa Xl y Ty Xn obbema N , MMerlana AaHHOE CTaTUCTUYECKOE pacnpeaeneHue.

1). MocTpoiiTe NOANIOH YacToT.



2). MocTpoliTe aMNMpUYecKyto GyHKLMIO pacnpeseneHus.

3). NocTpoiiTe rMcTorpammy OTHOCUTE/IbHbIX Y4acToT.

4). Hanaute BbibopoyHoe cpesHee X , BbIBOPOUHYIO AUCNIEPCUIO DB, BbIOOpOYHOE cpegHee

KBaJpaTUYeCKoe OTK/IOHEHUEe G, UCMIPaBNEHHYIO ANUCTIEPCUIO s® 1 ucnpaBneHHoe cpeaHee

KBagpaTMyeckoe OTKNOHeHue S .

5). NMpu gaHHOM ypOBHE 3HAYMMOCTK OL MPoBepbTe NO KpuTeputo MnpcoHa rmnoTesy o
HOPMaAJIbHOM pacnpeseneHnm reHepaabHOM COBOKYMHOCTHU.

6). B ciyuae NPUHATMA r’MNOTE3bl 0 HOPMabHOM pacnpeaeneHnn HailauTe LOBepUTE/bHbIE
MHTEPBabl 419 MaTEMaTUYECKOrO OXKMAAHMA (M CPeAHEro KBaApaTUYecKoro OTKNOHEHMA G Npu
[aHHOM ypoBHe HagexHocTn ¥ =1—oL.

X; 9 13 17 21 25 29 33 37
n, 5 10 19 23 25 19 12 7
a=0,01

5. No Bbi6opKe obbema N =35 HaiaeH cpegHuii Bec X =190 r m3gennii, M3roToBAEHHbIX Ha NEPBOM
cTaHKe; no Bbibopke o6bema M=40 HaiigeH cpegHuit sec Y =180 rwuspenuit, nsrotoneHHbIX Ha
BTOPOM CTaHKe. [eHepasibHble AUCNepCHMm U3BECTHbI: D(X)=7O 2, D(Y)z 80 2% . Tpebyetca npu
yposHe 3Haunumoctn a.=001 nposeputb Hynesyto runotesy H; :M(X): M(Y) NPV KOHKYpUpYoLen

rmnoTese

a) H,:M(X)=M(Y),

6) H, :M(X)>M(Y).

6. V13 HOpMaNbHOW reHepasibHOW COBOKYMHOCTM U3B/eYeHa BbibopKka obbema [ =15:

143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,
134.

Tpebyetca npu yposHe sHauumoct o =0,05 nposeputs Hynesyio runotesy H, o’ =) =55,
MNPUHAB B KAYeCTBE KOHKYpUpYtoLLeit runotessi:a) H, - o’ #55,6) H,: o’ >55 wwm

. 2 2
H, : 0" <55 B3aBucmoctvt ot nonyyeHHoro sHaueHuns o .

7. HaliauTe BbI6OpOUHbIE KO3hdULMEHTbI paHroBoi Koppenauumn CnpmeHa u KeHganna no gaHHbIM

paHra o6bekToB BbIGopkM o6vema N =10
Xj 1 2 3 4 5 6 7 8 9 10

Yi 7 6 5 4 1 2 3 10 8 9.



MpoBepbTe rMNOTE3bl O 3HAYMMOCTM BbIGOPOUHbIX KO3 PULMEHTOB paHrOBON Koppenaumm CnnpmeHa u
KeHganna, npeasaputesibHO ONMCaB CXEMY M NPABUIO NPOBEPKM rTMNOTe3bI.



MNPUJIOKEHMUE 2
OueHoyHbIe cpeacTBa AJIs IPOBEACHHUS IPOMEKYTOYHOM aTTeCTANNHU

MpomeKyToUYHan aTTecTalma MMEET Lie/1blo ONpeaeivTb CTeNneHb AOCTUNKEHUA 3anl1aHNPOBaHHbIX Pe3y/bTaToB 06yYeHna No AUCLUMUMNIMHE 3a Onpeae/ieHHbI nepuog,
o0byyeHua (cemecTp) u npoBoaAnTCa B popme sK3ameHa

a) NnaHupyemble pe3ysibTaTbl 06y4YeHUA M OLLEHOYHbIE CPeACTBA AN1A NPOBeAeHUA NPOMEXXYTOUHOM aTTecTauum:

CTPYKTYpHbIi

/1EMEHT MH,CI,MKaTop AOCTUXKEHUA KOMNETEHUNN
KOMneTeHuunn

OueHouHble cpeacTsa

OlK-8 CnocobeH OCyLlecTBNATb Neaarorm4eckyto 4eATesIibHOCTb Ha OCHOBE ClneLlaibHbIX HAYYHbIX 3HaHWUM

OnkK-8.1 MnaHMpyeT M NPOBOAMUT Hay4Hble [Nna ocywecTBaeHMsA NNAaHNUPOBAHNA U NPOBEAEHUA Hay4YHbIX NCCef0BaHMIA B 06nacTu
nccnepoBaHMA B 061acTy negarornyeckomn neaarorMyeckon AeaTenbHOCTU CTYAEHT LO/KEH 3HATb
AeATeNbHOCTH

— OCHOBHble OﬂpEdEﬂEHUFI u rnoHAmMuUA meopuu sepoanocmeU u mamemamu4ecKkol
cmamucmuku,

—  OCHOBHble MemoOobl UCCﬂEdOGGHUU, ucriosnedyemeoix 8 meopuu sepOHmHocmeU u
mamemamuuyeckol cmamucmuke;

— onpeodesieHUs OCHOBHbIX MOHAMUU, UX CYUHOCMHbIE XAPAKMepPUCMUKU;
OCHOBHble (hopMYysbl U MPAsuaa meopuu eeposmHocmeli U Mamemamu4yecKol
cMamucmuku.

lNlepeuyeHb meopemu4vecKux 80rpocos K 3K3ameHy

1. OnbIT 1 cobbiThe. Knaccudurauma cnydaiHblx cobbITUiA. [eincTeua Hag cobbITUAMMU.
2. BepoAaTHOCTb cobbITUA. CTaTUCTUUYECKOE M KNaccuYecKkoe onpeaesieHne BepoaTHOCTU.




CTPYKTYpHbIi
anemeHT
KOMMeTeHU MM

NHANKATOP [OCTUMKEHMA KOMMETEHLMUM

OueHou4Hble cpeacTsa

s w

© N w

10.

11.
12.

13.

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

FeomeTpuyeckasn BepoATHOCTb. AKCMOMaTUYECKoe onpeaeneHne BepoATHOCTU.
YcnoBHble BEPOATHOCTU. 3aBUCMMbIE U HE3aBUCMMble COBbITUA. Teopema YMHOXeHUA
BEpPOATHOCTEN

Teopema cnoxKeHus BepoATHOCTEN.

dopmyna nosHoNn BeposaTHOCTM U baleca.

MoBTOpPHbIe HE3aBUCUMbIE UCMbITaHUA. Dopmyna BepHynnu.

MoHATME cAy4YalHOW BeAWYMHbI. [IUCKpeTHasa cAyyaliHaa BeAnyMHA. 3aKoH eé
pacnpeaeneHusa. Npueect npumepsl.

MaTtemaTunyeckoe oXXnaaHne ANCKPETHOM CY4aMHOW BE/IMYMHDBI U er0 CBOMCTBA.
Auncnepcna gUCKpPeTHOM cayyYaliHOM BENMYMHLI U eé cBocTBa. CpesHee KBaapaTUiecKoe
OTK/IOHEHWE AUCKPETHOMN CIY4aMHOWN BEANYMHDI.

dPyHKUMA pacnpeseneHuns cayvyaiiHo BeNMYKNHDI, eé CBOMCTBA U rpaduK.

HenpepbiBHble  cayyalHble  BeAMYMHbL.  [NOTHOCTb  BEPOATHOCTENW,  KpuBas
pacnpeaeneHua. CBA3b MeXKAY NNOTHOCTbIO BEPOATHOCTEN U GYyHKLMEN pacnpeseneHus
Yucnosble XapaKTEPUCTUKM HEMNPEPbIBHOM CAyvyalHOM BeAMUMHbI HavanbHble U
LEeHTPaNbHble MOMEHTbI C/Ty4aliHOM BEIMYMHBI.

BUHOMMANbHLIK U TEOMETPUYECKMI  3aKOHbl  pacnpefeneHua, WX  YUCNOBble
XapaKTePUCTUKN.

PaBHOMEpPHbIA M MOKasaTesibHbIA  3aKOHbl  pacnpefeneHna U WX  YUCAOBble
XapaKTEPUCTUKN.

HopmanbHbIli 3aKOH pacnpeaeneHna: napameTpbl, CBOMCTBA, GYHKUMA pacnpeseneHus,
BEPOATHOCTb NOMNaZaHUA B 3aaHHbIN MHTEPBaAA, NPaBU/IO TPEX CUMM.

MpeaenbHble TeopemMbl TEOPUK BeposTHOCTeM. HepaBeHcTBo Yebbiwesa, Mapkosa.
Teopema Yebbiwesa.

Teopema bepHynnu.

LleHTpanbHan npegenbHasn Teopema.

CucTemMa cnyyYamHbIX BEIMYMH, 3aKOH pacnpeseneHus.

PyHKUMA pacnpeseneHns cay4aiHon BeNMYMHbI U €€ CBOICTBA.

MNoTHOCTb pacnpeaeneHnsa BEPOSTHOCTEN CNyYainHON BEANYMHDBI U €€ CBOMCTBA.
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24. YncnoBble XapaKTEPUCTUKM ABYMEPHOM CAy4alHOW BenyuHbl. MaTemaTuyeckoe
OXuAaHve 1 gucnepcus.
25. KoppenAaumoHHbIi MOMEHT, KO3GOULMEHT KOpPENALNN.
OlK-8.2 Ucnonb3yeT cneymanbHble HayYyHble 3HaHUA [na BO3MOXHOCTU UCMONb30BaHMA CNeLManbHbIX HayYHbIX 3HAHWI 414 NOBbIWEHNA

ANA NoBblWeHnA 3PpPeKTUBHOCTU
neparornyeckon feaTelbHOCTH

3¢ PEeKTUBHOCTM Negarormyeckoi AeaTeNlbHOCTU, CTYAEHT AO/KEH

— 8bifename pasdesn QUCYUMAUHbLI, U3 KOMOpPOo2o 83ama 3a0ay4a;

— 0b6cy#0ame criocobbl 0MMUMAnbHO20 peweHUs 3a0a4;

— pacnosHasams aghghekmusHoe peweHue om HeaghpheKkmueHo20;

— 06BACHAMSG (8bIABAAMb U CMPOUMb) MaMeMamu4yeckue mooesu 3a0ay;

— [PUMEHAMb 3HAHUA 8 NpogeccuoHanbHoli OesmensHOCMU,; UCMOAb3080Mb  UX HA
MeXOUCYUNAUHAPHOM ypOBHE;

— npuobpemame 3HaAHUSA 8 06aacmu, 8bixodsawel 3a pamKu uzydyaemoli OUCUUNAUHbI;
KOPPEeKMHO 8bIpaMame U apa2ymeHmuposaHHO 060CHOBbIBAMb MO0 EHUS Meopuu

seposmHocmeli U Mamemamu4eckoli cmamucmuku.
OH OosnceH 8nadems:

- nMpaKkmu4ecKkumu HasblKamu UcCrnos16308AHUA 3/1eMeEHMO8 meopuu GepOﬂmHOCI’nEU u
mamemamuuyeckol cmamucmuKu Ha dpyzux OUCMUFI/TUHGX, HQa 3aHAMUAX 8 aydumopuu u Ha
npakmuke,

— cnocobamu emoHCMpayuu yMmeHUa aHAAU3UPo8ams cumyayuto;

—  memodamu uccnedo8aHuUa 8 meopuu sepoam-Hocmeli U Mamemamu4veckoli cmamucmuke;
—  HasbIKaMU U memoduKkamu 0606weHus pe3ysbmamos peweHUs U 3KCnepumeHmasnbHol
deamesnbHOCMU;

—  crnocobamu oyeHUBaHUA 3HAYUMOCMU U MPAKmMuU4YecKol npu2oo0Hocmu nosayYeHHbIX
pe3ynbmamos;
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—  BO3MOXCHOCMbIO MEeXOUCYUNAUHAPHO20 NpuMeHeHUs 3HaHUl meopuu eeposmHocmeli u
mamemamuyeckol cmamucmuku;

—  OCHOBHbIMU Memodamu uccnedosaHusa 8 obsracmu meopuu eeposmHocmeli u
mamemamu4eckol cmamucmuKu, MPAKMUYeCKUMU YMEeHUAMU U HA8bIKAMU UX UCMO0/16308GHUS;
—  OCHOBHbIMU Memodamu peuwleHus 3a0ay 8 obaacmu meopuu seposmHocmeli u
mamemamuyeckol cmamucmuKu;

—  NpOogeccuoHas1bHbIM A36IKOM rnpedmemHol 0baacmu 3HaHUSA.

YpoBeHb chpOPMMPOBAHHOCTU KOMMNETEHLUUN OLLeHMBAETCA YMEHMEM PEeLUUTb criegytowme

3apaum
3adaHus Ha peweHue 3a0a4 u3 npogeccuoHanbHoli 06aacmu, KOMnsaeKcHble 3a0aHUA:

1. BToprosyto pupmy noctynmam TenedoHbl OT 4BYX NOCTABLLMKOB B OTHOLWEHMM 1:4. MpaKTuKa
nokasana, 4to TenedoHsbl, noctynatowue ot 1 — ro, 1 2 — ro, He NOTPebyOT peMoHTa B
TeYeHMe rapaHTUMHOro cpoKa cooTBeTcTBeHHO B 88 u 92% cnydyaeB. HaliTn BepoATHOCTb
TOro, YTO MOCTYNMBLUMIA B Toprosyto dupmy TenedoH He noTpebyeT pemMoHTa B TeyeHue
rapaHTUMHOrO CPOKa.

2. B ¢duMHan waxmaTHOro TYpHUpa BbIWAW ABA PABHOCK/bHbIX WaxmaTucTa — MieaHoB v MeTpos.
Yto BepoaTHee ana MeaHoBa: Bbiurpatb 3 naptum us 5 nam 6 naptum M3 10? Kakosa
BEPOATHOCTb TOrO, YTO MIBAHOB BbIMIPaeT He MeHee 3 NapTuii U3 5? (HUYBbM UCKAOYEHDI).

3. TenedpoHHaa ceTb yypexaeHus obcny:kmsaet 200 aboHeHTOB. BepoAaTHOCTb TOro, 4to B
TEYEHMe MMUHYTbl BHYTPU 3TOM CETU KTO-TO KOMY-TO NO3BOHWUT, paBHa 0,7. Kakosa
BEPOATHOCTb TOTO, YTO B TEYEHWE MUHYTbI ByaeT 5 3BOHKOB? KakoBa BEPOATHOCTb TOrO, YTO
B Te4YeHne MUHYTbI byaeT He 6onee 5 3BOHKOB? HaliTh HanBeposTHelLee YACN0 3BOHKOB B
TeYEeHNEe MUHYTDI.

4, OpuH pa3 bpoleHbl ABe wrpanbHble KocTU. CayyaiHasa BefMYMHA X — CYMMa OYKOB,
BbINABLUMX HA BepxHWUX rpaHax. CocTaBuTb pAfn pacnpefeneHUA AaHHOM C/yYanHOM
BE/INYUHBI, BbIYNC/IUTL €€ MAaTEMATUYECKOE OXKULAHUE U OUCNEPCUIO.

5. Bpemsa T — pachopmmMpoBaHUA COCTaBa Yepes ropKy — CayvyanHaa BesMYnHa, Nog4YMHEHHAs
nokasaTenbHOMY 3aKOHY. MycTb A = 5 - cpegHee Yncno nNoesnos, KOTOPble ropKa MOXKeT
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pacopmmpoBaTb 3a Yac. OnpenennTb BEPOATHOCTb TOrO, YTO Bpems pachopmMmMpoBaHUSA
noesga coctasuT He 6onee 0, 3 yaca.
6. BbINONHWTE NpaKkTUYecKne 3agaHns nNabopaTopHbIX PpaboT, NPUMEHSA A1a PacyeToB Npu-

KnagHble nporpammbl MS Excel, Statistica, Mathcad.

7. MoAroToBbTE OTBETbI HA BOMPOCHI: YTO 3HAUUT OLLEHWUTL FreHepasibHble NapameTpbl No
BblbopKe? Chopmynmpyiite onpegeneHne ToO4eYHON oueHKU. OnpeaennTe CMeLeHHbIe U
Hecme-LLeHHble, 3G dEeKTUBHbIE U HEIPPEKTUBHBIE, COCTOATE/IbHBIE U HECOCTOATE/IbHbIE OLEHKU
reHepasibHbIX NapameTpoB. MPOUANIOCTPUPYITE ONpeseneHns reoOMeTPUYECKU. 3anuwmTe
pacyeTHble GopMy/ibl AR CTPYNMMPOBAHHbIX M HECTPYNMUPOBAHHbIX AaHHbIX: BbIBOPOYHOro
cpepHero (YKarkute ero BeposTHOCTHbIM CMbIC/); BbIBOPOYHOM aucnepcuu. Kak oueHUTb
MaTemaTU4yecKoe OXugaHue no BbI6opoYHon cpegHen? OueHnTe SUCNepCuto Mo UCNpPaBAEHHOM
ancnepcun. Kaknumm ABAAIOTCA TOUEYHbIE OLEHKM MAaTEMATMUYECKOTO OXUAAHUSA, ANCNEPCUN U
CpeaHero KBaApaTUYHOTO OTKIOHEHWA: CMELLLEHHbIMW UK HeT, 3P PEeKTUBHBIMU UK
HeapPEKTUBHBIMW, COCTOATENbHBIMU W/IM HECOCTOATE/IbHBIMM?

MpumepHble npakmuyecKue 3a0aHUsA 041 3K3aMeHa:

6. CobbiTna: A — xota 6bl OANH U3 TPEX NpoBepAembix NPUbopoB HGpakoBaHHbLIN, B — Bce
npubopbl 4ob6poKayecTBeHHble. YTo 0603HauatoT cobbiTna A+B, AB?

7. WrpanbHas KocTb bpocaeTca fBa pasa. HaliT BepoATHOCTb TOro, 4To 06a pasa noasuTCA
OZMHAKOBOE YMC/I0 OYKOB.

8. WmeeTcsa 40 BONPOCOB, N3 KOTOPbIX OTBETbI Ha 22 U3 HUX CTyAEHT 3HaeT. OH bepéTt buner,
cocToalmi us 4 sonpocos. OnpeaennTb BEPOSTHOCTb TOTO, YTO OH OTBETUT XOTA Bbl HA O4MH
BOMpOC.

9. WNmeeTcs 4 KOPOOKM, B KaXKAOW M3 KOTOPbIX nexkaT 10 6onToB, npuyem B nepsoi Kopobke 6
601TOB 334aHHOro0 pasmepa, Bo BTOpon — 5 60aTOB 3TOro pasmepa, B TpeTben — 7 601TOB
3aflaHHOro pasmepa, a B 4yeTBepTol — 4 60AnTa 3af4aHHOro pasmepa. Hayrag Bbibupanm
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KOpobKy, a M3 Hee ciayyaillHbiIMm obpasom B3AAM 6OAT, KOTOPbIA OKasancA 3af4aHHOro
pa3mepa. KakoBa BepOATHOCTb TOr0, YTO 3TOT 6OAT B3AT M3 BTOPOI KOPOOKN?
10. Tan 3aK0H pacrpeneieHus] TMCKPETHOW CITyJaifHON BEIIMYHHBI:

X 110 120 130 140 150

p 0.1 0.2 0.3 0.2 0.2

BbIYNC/INTb €€ MaTEMATUYECKOE OXUNaaHne, ANCnepcmio n cpeaHee KBagpatmndeckoe

OTK/IOHEHMUe.

11. OpguH pa3 6polweHbl ABe MWrpasbHble KOcTW. CnayyaliHas BeAuMuMHAa X — CyMMa OYKOB,
BbIMABLWMX Ha BEPXHWUX rpaHax. CoCTaBWUTb pAg, pacnpeseneHus AaHHOM Cly4yanHOoM
BE/IMYMHbI, BbIYUCIUTL €€ MaTeMaTUYECKOe OXUAaHUe 1 AUCNEePCHUIO.

— [laH pAag pacnpegeneHnn AUCKPETHOM CAy4aliHOM BENNYUHBI X:

0,1
P 0'4 0,2 C Oll

HalTn 3HaYeHMe NapameTpa «C». BbIYUC/IUTb MAaTEMATUUYECKOE OXMOAHNE, cpeHee
KBagpaTu4ecKkoe OTKNOHEHUE C/ly4alHOM BenUYMHbI X. [TocTpounTb rpadmk GyHKLUK
pacnpegeneHma u MHOroyroibHUK pacnpegenenuna. Haitv BeposTHOCTb TOFO, YTO CAy4YaliHan
BeAMYMHa X He npeBocxoanT 5.
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7. CnyyanHana BesiMdMHA X 3a4aHa cBoel dyHKUmMen pacnpegeneHms

-
—e 2, x<l
2

F(x)= Y

l—leT, x>1.
2

HaltTu nnotHocTb pacnpegeneHus. Moctpoutb rpadmkm GYHKUUKM U MAOTHOCTU pacrnpeaeneHus.
BbIlUMCANTL MaTeMATUYECKOE OXKUAAHME U ANCTIEPCUIO.

8. CnyqaﬁHaﬂ Be/IYMHA X nogvymHeHa 3aKOHY pacnpeaeneHna C N10THOCTbHO:

0, x<0;
f@=1_a s,
(I+x7)

HaliTv 3HaueHUWe napameTpa «a», QYHKLMIO pacnpeaeneHuns, onpegennutb matemaTmyeckoe
oXXnaaHue, ANCNepCuio U BEPOATHOCTb TOFO, YTO C/IyYaiHas BeIMYMHA X NnonajaaeT B
npomexKyToK (0, 2).

9. [Byma meToAamu NpoBeseHbl U3MepeHna O4HOM U ToW Ke GU3MUECKON BEUYUHDI.
Mony4yeHbl cnepyolme pesyabTaThl:

a) B nepsom cnyyae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;

6) Bo BTOpOom cnyyae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
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Mo3KHO M cumTaTh, YTO 062 MeToAa obecneynBaloT OANHAKOBYHO TOYHOCTb U3MEPEHUIA, eC/n
NPUHATb YpOBeHb 3HaumMmoctn o = 0,05 ? MpeanonaraeTca, 4To pesynbTaTbl UIMEPEHUI

pacnpeaeneHbl HOPMaAbHO U BbIBOPKM HE3aBUCUMBI.




6) NopapoK NpoBeaeHUA NPOMEXKYTOUHOW aTTecTaLum, NoKasaTean u KpUTepumn oueHMBaHNA:

CornacHo n. 40 MopsgKa opraHM3aummn 1 OCyLLLECTBIEHUA AeATeNIbHOCTU No 06pa3oBaTe/ibHbIM
nporpammam Bbicliero obpasoBaHua — nporpammam 6akanaBpuaTa, Nporpammam cneymannTeTa,
nporpammam maructpatypbl (yT8. npukasom MOWH P® ot 05.04.2017 r. Ne 301) nopagoK nposeaeHmn
NPOMEKYTOUYHOM aTTECTALMM BKAKOYAET B cebA cucTeMy OLEeHMBAHMA Pe3y/1bTaTOB NPOMEKYTOUYHOM
aTTecTauMmn U KpMTEPUM BbICTaBIEHMA OLEHOK. ECan yKasaHHaA cuctema oLeHUBaHWA OTAnYaeTca oT
CUCTEMbI OLLEHOK «OT/IMYHO», «XOPOLLO», KYA0BNETBOPUTENIbHO», KHEYA0BNETBOPUTENIbHO», «3a4TEHOY,
«He 3a4TeHOo» (ganee — NaTMbaNIbHaA CUCTEMA), TO OpraHu3aLmMaA ycTaHaBAMBaeT NpaBu/ia nepesosa
OLLEHOK, NPeAYyCMOTPEHHbIX CUCTEMOW OLLEHMBAHWSA, YCTAHOBIEHHOM OpraHmnsaLmei, B NATMOANNbHYIO
cucTemy.

MpomeKyTouHasa aTTecTauma no aucunnamHe «Teopma BEPOATHOCTEN M MaTemMaTMYecKan CTaTUCTUKa»
BK/IOYAET TeOpeTUYECKMe BOMPOCHI, NO3BOJIAOLLIME OLLEeHUTb YPOBEHb YCBOEHMA 0byyatowmmnca
3HaHWW, U NPAKTUYECKUE 3afaHUA, BbiABAAIOLLME cTeneHb CGOPMUPOBAHHOCTU YMEHUI N BAASEHUN,
nposoauTca B popme aK3aMeHa.

DK3ameH no AaHHOVI ancumnanHe nposoaunTCA B yCTHOﬁ d)opN\e NoO 3K3aMeHaUNOHHbIM 6MﬂeTaM,
Ka)KLI,bIVI M3 KOTOPbIX BK/IKOYAET 2 TEeopEeTUYEeCKMX BONPOCa N O4HO NPaKTUYECKOE 3aJaHHNE.

MoKasaTtenu n KpuTepun oL,eHUBAHMUA IK3aMeHa:

— Ha OLEHKY «oTAnYHO» (5 6annoB) — 0byyaloLWMNCS 4EMOHCTPUPYET BbICOKUIN YPOBEHb
cpOpPMMPOBAHHOCTM KOMMETEHLUMI, BCECTOPOHHEE, CMCTEMATMYECKOE U IyBoKoe 3HaHue y4ebHoro
MaTepuana, cBoboAHO BbIMOHAET MPAKTUYECKME 334aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYALMAX NOBbLILLEHHOM C/I0XKHOCTY.

— Ha OLEeHKY «xopowo» (4 6anna) — obyyatoWmMnca 4EMOHCTPUPYET CPEAHWNI YPOBEHD
cPOPMMUPOBAHHOCTM KOMNETEHLUMI: OCHOBHbIE 3HAHWA, YMEHWA OCBOEHbI, HO A,OMYCKAOTCA
He3HauuTe/IbHble OWNBKKN, HETOYHOCTK, 3aTPYAHEHUA NPU aHAIMTUYECKMX ONepaumax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLMM.

— Ha OLLEHKY «yAOBAETBOPUTENIbHOY (3 6anna) — obyyatoWwmMinca 4eMOHCTPUMPYET NOPOroBbIN YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMI: B XOL4E KOHTPO/IbHBIX MEPOMPUATUIA LOMNYCKAIOTCA OLUNMOKM,
NPOSABAAETCA OTCYTCTBUE OTAENbHbIX 3HAHMI, YMEHMWI, HABbIKOB, 06YYaIOLWMIACA UCMbITbIBAET
3HauYMTe/IbHbIE 3aTPYAHEHMA NMPU ONEPUPOBAHUM 3HAHUAMM U YMEHUAMM MPU UX NEPEHOCE Ha HOBblE
CcUTyaumu.

— Ha OLEHKY «HeyAOBAETBOPUTENIbHOY» (2 6anna) — obyyatoWmMnca 4eMOHCTPUPYET 3HAHNUA He bonee
20% TeopeTUYECKOro matepmana, LONYCKAET CyLLeCTBEHHbIE OWNOKM, HE MOXKET NOKA3aTb
WHTENNEKTYasIbHble HAaBbIKM PELEHNA NPOCTbIX 3a4au4.

— Ha OLEHKY KHeyA0BNeTBOPUTENbHOY (1 6ann) — 06y4aloWMiiCA HE MOXKET NOKa3aTb 3HAHUA Ha YPOBHE
BOCMpPOMN3BEeAEeHUA N 06bACHEHUA MHPOPMALMU, HE MOXKET NOKa3aTb MHTENNEKTYa IbHble HAaBbIKM
peleHna NPOCTbIX 3a4au.






