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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHust IucHUIUIMHBI  «Teopuss BepoOSATHOCTEH W MaTeMaTHuYecKas
CTaTHCTHUKA» SIBISETCS (OPMUPOBAHHME CIOCOOHOCTEM WPHUMEHATh W MOAU(DHIIMPOBATH
MaTeMaTUYeCKue MOJENH AJI pelleHusl 3aJad B o0siacTu npoecCHOHATBHONU NesSTEIbHOCTH,
03HAKOMJICHUE CTYJIEH-TOB C 0a30BBIMU MOHATHSMHU M pe3yJbTaTaMH TEOPUU BEPOATHOCTEH U
TEOpUHU CIyYaWHBIX MPOIECCOB U MX HCIOIb30BAaHUH MPH PEHICHUH HAYYHBIX U MPUKIATHBIX
3a/1a4, BbIpabOTKA y CTYJEHTOB YMEHUS MPOBOAUTH CTATUCTUUYCCKUN aHANIN3 MPUKIAJIHBIX 33]1a4
U OBJI3JICHHE OCHOBHBIMH METOJAMHU MCCJIEIOBAaHUS M PEIICHUs TakuX 3ajaad, (opMUPOBaHUE
OOIIEKYIBTYPHBIX U TPOGECCHOHATBHBIX KOMIIETCHIINH, HEOOXOAMMBIX JUISI OCYIIECTBICHUS
Oyayieit mpodeccnoHanbHOM AeSITENEHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Hucuunimuaa Teopust BepoOSATHOCTEM W MaTEeMaTHYeCKas CTAaTHCTUKA BXOAUT B
00s3aTeNpHYI0 YacTh y4eOHOr 0 MIaHa 00pa30BaTEIbHOMN IPOTPAMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

JluckpeTrHas maTeMaTUKa

Marematuueckuil aHanus

Anrebpa u reomeTpus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

MaremaTrnyeckue OCHOBbI 3KOHOMUKH

Pa3paboTka uHTEpHET NPHUIIOKEHUN

MaremaTnyeckoe MOJEIUPOBAHUE

YucneHHble METOAbI MAaTEMaTHUECKON (PU3UKU

Teopus urp u ucciie10BaHue oneparun

OxoHomuka. Yacts 2

BrimonHenue v 3amura BeITyCKHON KBaTU(UKAMOHHON paObOTHI

[ToaroroBka k caye v craya rocyapCTBEHHOIO dK3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynaprare ocBoeHuMs JgucHMIUIMHBL (Monyinsi) «Teopus BeposTHocTell U
MaTeMaTU4yecKas CTAaTUCTUKa» 00y4aroIuncs T0JKeH 001a1aTh CIEAYIOIUMMU KOMITETEHIIUSMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OI1IK-3 CniocoOeH mpuMeHSITh U MOAU(DUIIPOBATH MaTEMAaTHYECKIE MOJIEIN JUTsl PELICHHUS 3a/1a9
B 00J11acTH Ipo(hecCHOHAIbHOM 1€ TEIbHOCTH

OIIK-3.1 PazpabaTbiBaeT MaTeMaTHUeCKUE MOJEIM M MPOU3BOJUT MX aHAINU3 TPU
pelIeHnH 3a1a4 B 00J1acTH Npo(deCCHOHATLHON JEITEILHOCTH

OIIK-3.2 CocraBisieT 1 0pOpMIISIET OTUETHI, BHIIOIHSET TPEOOBaHNS HOPMOKOHTPOJIS
110 pe3yabTaTaM NIpodhecCUOHAILHOM AESITETbHOCTU

OIIK-3.3 Boinonusier 0030psl HayyHOU MH(GOpMalLMK, MOArOTaBIMBAET MyOIMKaluu

10 TeMe NPO(PECCUOHATTLHOM NSATEIbHOCTH




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaJl. 9acoB;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocCToOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;

— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast g
o | xouraxTHas pabora E 3 dopma TEKyIIEro
=
= B aKaJl. 4acax 5} Bug KOHTPOJIS
Paznen/ tema 3 (B axaz. qacax) == . P Kon
S 3 © | caMOCTOATENIFHON | yCIIeBaeMOCTH U
JUCLUTUTAHBI 5 S . | xommeTeHUM
@) s g £ paboThI MIPOMEKYTOUHOH
Jlex. | 180 | HPAKT. | =9 aTTeCTaluu
3aH. 3aH. O &
1. Teopus BeposTHOCTEH
[loaroroska k
nabopaTopHOMY
1.1 OcHOBHBIE TOHATHS 3aHSTHIO. .
o YerHbIl onpoc,
TEOpUHu BEPOSTHOCTEH. Brimonaenne
MpoOBEpKa
Knaccuueckoe, MPaKTUYECKUX
WHIVBHIYaTbHBIX
TEOMETPUUECKOE u pabor (pemenue .
4 421 4 3aJlaHu, penieHne
CTaTUCTHYECKOE 3aja4, MMChbMEH-
3aJa4 1o TeMe,
ompeserneHne HBIX pa0oT | T.IL.).
nmaboparopHast
BEPOSITHOCTH. Aunrebpa IMouck aGora
COOBITHIT U aKCHOMAaTHKA. JIOTIOJTHUTENLHOM P
UH(}OPMAIHH T10
3aJJaHHOU TeEMeE
INoaroroska k o
YerHbIl onpoc,
1a00paTOpHOMY
1.2 Teopemsl cinoxeHus u| 5 SAHSTIIO MpOBEpKa
YMHOEHHSL. VYcnoBHas ) WHIVBHIYaTbHBIX
Brimonnenue o
BEepOsATHOCT.  Popmyina 4 421 4 3aJlaHui, peleHue
N MIPaKTHYECKUX
TOJTHOW  BEPOSITHOCTH H 3a1ad 1o Teme,
o pabort (perieHue
(dhopmyna baiieca. naboparopHas
3a1ad4, MMChbMEH- aGora
HBIX pa0oT M T.IL.) p
ITonroroBka x M,
VYeTHBIl onpoc,
71a00paTOpHOMY
1.3 [ToBTOpHBIE SAHSTIIO MpoBEpKa
HE3aBUCHMbIE HCITBITAHUSL. ) MHIVBHIYaTbHBIX
Brimonnenue o
dopmyna bepnynnu, 4 4/21 4 3aJjaHul, peleHue
MIPaKTHYECKUX
npubmmkenus Jlamnaca u 3a1ad 1o TeMe,
pabort (perieHue
ITyaccona. nabopaTopHas
3a1ad4, TMChMEH- aGora
HBIX pa0oT M T.IL.) p




IlogroroBka k

nabopaTopHOMY
3aHATHIO.
Brimonuenne VYerublit ompoc,
1.4 Cnyyaiinble BeIUYUHBI MIPAKTUYECKUX IIPOBEPKA
U HX XapaKTepH-CTHKH. pabor (pemeHne | MHANBHIYAIBHBIX
3aKkoHBl  pacrpeseneHus 6 6/21 4 3azad, 3aJlaHuil, pelieHue
CITyqaitHbIX BEJIUYHUH. ITICEMEHHBIX 3a7ad 1o Teme,
3aKOHBI OOJIBIINX YHCEIL. paboT u T.11.). nabopaTopHas
IMouck pabota
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJIaHHOU TeMe
HUroro no pazaeny 18 | 18/8U 16
2. Matemarnyeckasi CTaTHCTHKA
[loaroroska k
21 I'enepanbHas nabopaTopHOMY YcTHBIi ompoc,
COBOKYITHOCTh ¥ BBIOOpKA. 3aHATHIO. MpoBEpKa
Craructuueckoe Brimonaenne MHIUBHIYaJIbHBIX
pacripeJeseHue, 4 4/21 4 NPaKTUYECKUX | 3aJaHuil, peleHue
SMIOHpHYe-cKasg  (YHKIUS pabort (perieHue 3a7a4 1o TeMe,
pacnpenenenus. I[lonauron 3azad, nabopaTopHas
Y THCTOTPaMMa. MTUCEMEHHBIX paboTta
pabot u 1.1.)
2.2 Cratucriyeckue
[MonroroBka
TOYCYHBIC OILICHKH
1a60paTOpHOMY
na-pamMeTpoB
acmpenelieHus. MeTobl SQHATHIO. Y cTHBIN ompoc
pactip ’ Beinonnenue poc,
TIOJTyYEeHUS poBepKa
MIPAaKTHIECKUX
CTaTUCTHYECKUX  OIICHOK. WHUBUAYaJIbHBIX
pabort (perieHue .
HHaTepBansHbIe OLIEHKU 4 421 4 3aJlaHuH, penieHne
3a1ad4, MMChbMEH-
napamMeTpoB 3ajad [0 TeMe,
HBIX paloT U T.IL.).
pacnpeneneHus.. Tonck nmabopaTopHas
JloBepurenbHble . pabora
JIOTIOJTHUTENILHOU
MHTEPBAJIBI ULt
UHPOPMALIUH T10
napamMeTpoB HOPMAJILHOTO .
3aJjaHHOH TeMe
pacnpeneneHus..
INoaroroska k
2.3 Craructuueckas
1a00paTOpHOMY
runoTe3a U obmas cxema
3aHSITHIO.
ee mpoBepku. Ommbku 1 u o
Brinmonnenne VYerHblit onpoc,
2 pona. YpoBeHb
MIPaKTHIECKUX poBepKa
3HAYMMOCTH M MOIIHOCTb
pabort (peuieHue | MHAUBHIYaJIbHBIX
KpUTEPHUS. Kpurepuu o
6 6/21 4 3a7ad, 3aJlaHHH, peleHne
3HAYHNMOCTH W KPHUTEPUH
. MTUCEMEHHBIX 3a1ad 1o Teme,
CO-TJIacus Kpurepuit
pabor u T.11.). nabopaTopHas
cornacust ITupcona s
ITonck pabota
MPOBEPKH  THUIIOTE3Bl O .
JTOTIOJTHUTENILHOU
HOPMaJILHOM
“HGOPMALIUH T10
pacnpe-aeneHnn .
3aaHHON TeMe
[Moaroroska k
nabopaTopHOMY
3aHATHIO.
Beimonnenne VYeTHBIl onpoc,
24 Koppensanuonnas
N MPaKTHYECKUX MpoBEpKa
3aBUCHMOCTb.  JIMHelHas
pabor (pemeHne | MHAWBUAYAIBHBIX
perpeccust. Omnpenenenue S
N 4 4 4,2 3a7ad, 3aJ]aHuH, pelIeHne
napaMeTpoB JIMHEHHON
MTUCEMEHHBIX 3a1ad 1o TeMe,
perpeccun METOAOM
pabor u T.11.). n1abopaTopHas
HaWMEHBIIUX KBAaIPaTOB.
Ionck pabota
JIOTIOJTHUTEJIbHOU
nHdopManuy o
3aJJaHHON TeMe
Wroro no pazneny 18 | 18/61 16,2




Hroro 3a cemectp

36

36/1411

32,2

OK3aMCH

Hroro no JUCHUITIIINHE

36

36/1411

32,2

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C 1enb10 yCEeNIHOro YCBOGHUS TUCHUIUIMHBL «Teopust BEposATHOCTEH U MaTeMaTu4ecKas
CTaTUCTHKA» ¥ (QOPMUPOBAaHUS TpPeOyeMbIX KOMIIETCHIIMHA MpPEANoiaraeTcsi MNpUMEHEHUE
pa3-IMYHBIX  O0pa30oBaTelIbHBIX  TEXHOJOTHH, KOTOpble O0ECHEYMBAIOT  JIOCTHXKECHUE
IUTAHUPYEMBIX pE3yJIbTaToOB 00pa30BaHUs COTIIACHO OCHOBHOM 00pa3oBaTenbHON mporpamme. B
UX YuClIe::

(] TpagWIMOHHBIE TEXHOJIOTUU OOYYEHHs, MPEAToaralye nepegady nupopmanum B
rOTOBOM BHuJE, (opMupoBaHHE Yy4YeOHBIX yMEHUH 10 00pa3sly: JeKUUsA-U3JI0KEHHE,
JeKIHs-00BsICHEHNE, J1abopaTopHble pPabOThI, KOHTpOJbHas pabota u nap. Mcmomp3oBaHue
TPaJULMOHHBIX TEXHOJIOIUH 00ecreunBaeT OPUEHTUPOBAHUE CTYJEHTA B IOTOKE MH(OpMAIHH,
CBSI3aHHOU C Pa3IMYHBIMH MOJIXOAAMH K ONPEICICHUIO CYITHOCTH, COACPIKAHUSA, METOJIOB, (OpM
pasBUTHSL U CaMOPA3BUTHUS JMYHOCTH; CAMOOIIPEJENIEHHE B BBIOOPE ONTHMAIBHOIO IMYTH U
CHOCO0O0B JTMYHOCTHO-TIPO(PECCHOHANTBHOTO Pa3BUTHS, CUCTEMATH3AIMIO 3HAHUM, MOJYYEHHBIX
CTYACHTaMM B IIpOLieCCe ayJUTOPHOM M caMOCTOATENbHOM paboTel. JlabopaTopHble 3aHATHS
00€cCIeunBaOT Pa3BUTHE M 3aKPEIJICHUE YMEHHI W HABBIKOB ONpEIETICHUs LeJed U 3amad
CaMOpPa3BUTHS, a TAKXKe NPUHATHS Hanbosee 3(pPEeKTUBHBIX pEILIEHHH 10 UX pean3aluy.

(] MHTEpaKTUBHBIC TEXHOJIOTUU OOYUYEHHsI, TPEAIOJIATalONINe OPraHU3aHI0 00yICHHUS
KaK IPOJYKTHBHON TBOPYECKOH IESITENbHOCTH B PEKUME B3aUMOJICHCTBUS CTYAEHTOB APYI C
JPYrOM M C IPENOIaBaTeIEM.

OcHOBHBIMU ~ (OpMaMM  3aHATUH  SBISIOTCA  JIGKIMH, J1aDOpaTOpHBIE — 3aHATHS,
KOHTPOJIbHO-OUCHOYHBIC 3aHATHA, KOHCYJIbTAIlUH. .HGKIII/II/I CTPOATCA Ha OCHOBC COYCTAHUSA
UH(OP-MaMOHHON U TPOOJIEMHON COCTABIISIOIINX, a TAKXKE 3JIEMEHTOB Oece/lbl U AUCKYCCHU.

B xoze npoBeneHus JICKUIUMOHHBIX 3aHITUH MPETYCMATPUBACTCS:

— o0cyx/1eHue 3aj1ay, IPUBOASAIIMX K TEM HJIM HHBIM MAaTEMAaTHUYECKUM ITOHITUSAM;

— W3JIO)KEHUE TEOPETHYECKOr0 MaTepHuaga B PEKUME JUaora C LEIbl0 pPa3BUTHS
KPUTHYECKOIO MBIIJIEHUS CTYI€HTOB U IPUBUTHUS UM HCCIIEA0BATENbCKUX YMEHNUI;

— 00CyX/IeHHE M CHUCTEeMaTH3alisl TEOPETUYECKUX BOIPOCOB TEMBI C LIEJbIO JIYYLIETO
MMO-HUMAaHHA UX B3aUMOCBA3HU U ITPAKTUYCCKOI'0 IPUMCHCHU .

JIaGopaTopHble 3aHATHS MO JAHHOM AMCUUIUIMHE HANpaBJiCHbl HA NMPUBUTHE HABBIKOB
PC-IICHUA NPUKIIAAHBIX 3a4a4 IO Ka)KI[Oﬁ TEMEC U COUCTAIOT IMPUMCHCHNEC METOI0B o6yqu1/1${ B
COTPYIHUYECTBE, KIIACCHYECKNE KOHTPOJIbHBIE U TECTOBBIE TEXHOJIOTHH.

IIpu »TOM mnpenmonaraeTcss MPOBEIEHUE HEKOTOPBIX JIAODOPAaTOPHBIX 3aHIATUNH B
UHTEPaKTUBHOH (hopMe (JIe70BbIE U pPOJIEBBIE UIPhI, pa300p KOHKPETHBIX CUTYaLUi).

Bribupast Ty WM MHYIO TEXHOJOTHIO pabOThl ¢ 00y4arOmUMUCs, HEOOXOIUMO UMETH B
BUJY, YTO HauOombIero 3gdexra oT ee MPUMEHEHUS MOXKHO JOCTHUYb, €CITU yYUTHIBATH LIETU
o0pa3oBaHMs, Ha pealin3allii0 KOTOPHIX JOJKHA OBbITh HallpaBiieHa M30upaeMas TeXHOJOTHS,
Co-JiepKaHue, KOTOPOE MPEACTOUT MepeaTh 00YJArOIIMMCS C €€ TIOMOIIBIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA Oy/IeT MCII0JIb30BATHCHI.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. 'mypman B. E. Teopus BeposiTHOCTEH 1 MaTeMaTHIecKasi CTaTUCTUKA



[Tekct]: Yueb. mo-cobue / —B.E. 'mypman. — 12-e uzn. —M. : UznarensctBo FOpaiit, 2014. —479
c.

2. bopomun, A.H. DneMeHTapHBIi Kypc TEOPHH BEPOSTHOCTEH W MaTreMaTH4eCKOH
CTaTU-CTUKH [ DIEKTpOHHBIN pecypc]: YuebHoe nocodue.- CII6.: M3n-Bo «Jlanby, 2011. - 432 c. —
Pexxum. nocryna : http// portal magtu.ru, snekrponnas 6ubnuoreunas cuctema «Jlanpy.- 3ari. ¢
skpana.- ISBN 978-5-8114-1060-6

3. AxmanoBa, 3. C. Cratuueckue MeTojbl 00pabOTKH SKCIEPUMEHTAIbHBIX JaHHBIX !
a5ek-TpoHHOe yueOHoe mocobue / 3. C. Axmanosa, H. Y. Kumaiikuna. - b. m. : b. u., b. 1. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=971.pdf&show=dcatalogues/1/11190
68/971.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3CKTPOHHBIH. -
Cenenus noctynnbl Takxke Ha CD-ROM.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. AxmanoBa, 3. C. MHOromepHbie ciiydaiiHble BelIW4HHBI ;| yuyeOHoe mocobue / 3. C.
Axmano-Ba. - Marautoropck : MI'TVY, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYII.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1062.pdf&show=dcatalogues/1/1119
472/1062.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

2. AxmanoBa, 3. C. DreMeHTbl KOMOMHATOPUKH, CTATHCTUKUA U TEOPUU BEPOSITHOCTEH !
yueOHO-MeToarueckoe nocooue / 3. C. Axmanora ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. oskpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130
110/2411.pdf&view=true (mara o6pamenus: 04.10.2019). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

3. bopomun, A.H. DrneMeHTapHBIi Kypc TEOPHHM BEpOSATHOCTEM W MaTreMaTH4ecKOM
CTaTUCTHKH [ DNEKTPOHHBIN pecypc]: YueoHoe mocodue.- CI16.: M3a-Bo «Jlanby, 2011. - 432 ¢. —
Pexxum. moctyna : http// portal magtu.ru, snekrponnas 6ubmuoteunas cucrema «JIaub».- 3ari. ¢
skpana.- ISBN 978-5-8114-1060-6

4. Tyran6aeB A.A. Teopus BeposSTHOCTEH U MaTeMaTH4eCKasi CTATUCTUKA [ DJIEKTPOHHBIN
pe-cypc]: Yuebnoe mocooue.- CII16.: Uza-Bo «Jlanby», 2011. — 626 ¢. — Pexxum. goctyna : http//
portal magtu.ru, snexkrponHas GubnuoTeyHas cuctema «Jlanpy.- 3ari. ¢ skpaHa.

5. Tyran6aeB A.A. Teopust BEpOSATHOCTEN U MaTeMaTHYECKasi CTATUCTUKA [ DIIEKTPOHHBII
pe-cypc]: Yuebnoe mocodue.- CII16.: U3a-Bo «Jlaub», 2011. — 626 c. — Pexxum. moctyma : http//
portal magtu.ru, anextponnas 6ubnuoreuHas cucteMa «Jlanby.- 3ari. ¢ 3kpaHa.

6. I'yceBa E.H. Teopust BeposiTHOCTEN M MaTeMaTHuYecKasi CTaTHCTUKA: y4el. mocodue —
5-e u3n., gom. u nepepad.: [amekrponnslit pecype]/ E. H. I'ycera. —M.: ®nunTa, 2016.— 220 c. —
Pexxum. mocryna : https://rucont.ru/efd/246481

B) MeTonuyeckue ykazaHus:

1. 3apeuxas M.A.CnyudaiiHple (QyHKIMHM: METOM.yKa3.[Ulsl CTYIEHTOB CIELUAIbHOCTH
230105.- Marautoropek: 'OY BIIO «MI'TY um. I'.M. Hocosay, 2010.— 20 c.

2. 3apeukas M.A.CnyvaiiHble TpPOLECCHI: METOMA.yKa3. sl CTYJCHTOB CIELUAIbHOCTH
230105.- Marautoropek: 'OY BITIO «MI'TY um. I'.M. Hocosay, 2010.— 20 c.

3. KobenbkoBa, E.B. Teopus BepositHocTeil: Pabouas TeTpaap 1mo mareMaTHKE s
CTYAEHTOB BCEX CHENHAIbHOCTEN. - MarauToropck: M3n-B0 MarHuToropckoro roc. T€XH. yH-Ta
um. I''1. Hocosa, 2011.— 16 c.



4. Makcumenko, . A. CoObiTus u BeposTHOCT. YacTh 2: Meroa. yka3. - Marautoropck: M3a-so
MarnuTtoropckoro roc. Texs. yu-ta um. I'.11. Hocosa, 2010. — 22 c.

5. Kumaiikuna, H.W. Teopus BeposTHocTeill. MaTemarnueckas CTaTHCTUKA. Y4eOHBbIC
kapthl. Yacte 3: Meroandeckas pa3paboTKa Ui CTYAEHTOB Beex crennansuocreit [Teker] / H..
Kumaiikuna. — Marautoropcek: U3a-so Marautoropekoro roc. Texs. yu-ta .. Hocosa, 2011 r.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 Ne norosopa Cpok neicTBuUS JIUIEH3UU
7Zip cB00OOAHO pacrpocTpansemoe 110 OECCPOUHO

BP aysep Mozilla cB00OOIHO pacmpoctpansiemoe [10 OeccpovHO
Firefox

Bpaysep Yandex [cBoGosHO pacnpoctpansemoe I1O 0OeccpoyuHO

FAR Manager cB000HO pacrpocTpansemoe [10 0OECCpPOYHO

Linux Calculate cB0001HO pacnpoctpansiemoe 110 0EeCCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa

Nudopmannonnas cucremMa - EnuHOe OKHO J0CTyIa K URL: http://window.edu.ru/
MH(OPMaLIMOHHBIM pecypcam

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/

HannonaneHas MH(OPMaLIMOHHO-aHAIUTHYECKAs! URL:

cucreMa — Poccuiickuii MHAEKC HaydHOTO LIUTHUPOBAHMUS h AT - .
ttps://elibrary.ru/project_risc.as

(PHIHL) b y-Tuproject risc.asp

DnekTpoHHas 0a3a MepHoIUYecKUX u3manuii East View
Information Services, OO0 «MIBUC»
9 MaTepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MatepuranbHO-TeXHUYECKOE 00ecrieYeHNe IMCIUIUIMHBI BKIIOYAET:

VY4eOHble ayauTOpuM JUISI TPOBEACHMS 3aHATUN JiekuuoHHoro tuma Jlocka,
MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH

VY4eOHble ayauTOpUM [ MPOBEAEHUS J1a0OpaTOPHBIX 3aHSITUH, TPYNNOBBIX H
UHJUBHUYAJIbHBIX KOHCYJbTAllMM, TEKYIIEr0 KOHTPOJIS M IMPOMEXYTOYHOM aTTeCTaluU
[epconanbubie KommbloTepsl ¢ maketom MS Office, Boixomom B MHTEpHET M ¢ JOCTYIIOM B
3IIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA;

Kommnexkc meroanueckux pa3paboTok (pa3fgaTodyHOro marepuajia M MEeTOIUYECKUX
yKa3aHU) W/MIM KOMIUIEKC TECTOBBIX 3a/JaHUll Ul MOATOTOBKM M IPOBEJIEHHS PYOEKHOTro M
MIPOMEKYTOUYHOTO KOHTPOJIS

[TomerieHus A5 caMOCTOATENBHON paboThl 00ydaronuxcs [lepconanbHble KOMIBIOTEPHI
¢ makerom MS Office, Beixomom B UMHTepHET W C JOCTYIIOM B 3JEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[lomemenuss g XpaHeHUs U OPOPUIAKTHYECKOro OOCTYXMBaHUS  y4yeOHOIo
obopynoBanust Illkadel a7 XpaHeHus y4eOHO-METOAMYECKOW JOKYMEHTAalMM, Yy4eOHOro
000pyI0BaHUs ¥ Y4€OHO-HATJISATHBIX TTOCOOUH



6 YueOHO-MeTOAMUYECKOE 00ecIeYeHHe CAMOCTOATEIbHOM padoThl 00yUYaromuxcs

Mo gucunnanHe «Teopua BEPOATHOCTEN M MaTeMATUYECKas CTaTUCTUKA» NpeayCMOTPeHa ayauTopHas v

BHEAYAUTOPHAA CaMOCTOATE/IbHAA pa60Ta o6yqarou.|,mxc5|.

AyauTopHasa camocToAaTeibHasA paboTa CTyAeHTOB NpeAnoaraer peleHne KOHTPO/IbHbIX 33434 Ha

NabopaTopHbIX 3aHATUAX.

MpuMmepHble ayaMTOpPHbIE KOHTPOIbHbIE paboTbl (AKP):

AKP Nel «Teopuna BeposaTHOCTEN»

1.

Tpu crpenka AeiaroT MO OJHOMY BBICTpENy 10 MuUIieHH. Ilycte A — momamgaHue | -ro

crpenka B MmumieHb 1=1,2,3. Beipasure uepe3 A cieaywomue coObitusi: B — Tpu

nomnaganus, C — poBHO JBa nonaganus, D — XoTs Obl 0JTHO TIOTIAIAHKE.

KakoBa BEpOATHOCTH TOTO, YTO YETHIPEX3HAYHOE YMCIIO, B JECATUYHOW 3allMCHU KOTOPOTO
UCIIOJIB3YIOTCS IO OJTHOMY pasy uudpsr 5, 2, 3, 1, nenurcs Ha 4?7

B ©Oank otmpaBieno 4000 makeToB ICHEKHBIX 3HAKOB. BepoOSATHOCTH TOro, 4Tro MaKeT
COJIEPKUT HEAOCTATOYHOE MJIM M30BITOYHOE KOJMYECTBO JICHEKHBIX 3HAKOB, paBHa (,0001.
HaliTu BeposSITHOCTH TOro, 4TO MHpU NpoBepke OyaeT OOHApYKEHO: a) TPU OIMUOOYHO
yIIaKOBaHHBIX MaKeTa, 0) He Oosiee TPEX MaKeTOB.

B niexe paborator 20 crankoB, u3 Hux 10 mapku A, 6 mapku B u 4 mapku C. BeposiTHOCTB
TOTO, YTO KAQ4€CTBO JIETATN OKAXKETCS OTIIMYHBIM, JIJIsl STUX CTAHKOB COOTBETCTBEHHO PaBHA!
0,9; 0,8 u 0,7. Kakoii mpoIeHT OTINYHBIX JIeTalIel BBIITYCKAET 1eX B LEeIoM?

B oanowm simuke 5 Genbix u 10 kpacHbIX mapoB, B ApyroMm simuke 10 Oenbix U 5 KpacHbIX
nrapoB. HaliTu BepoOSITHOCTH TOT0, 4TO OyJeT BBIHYT XOTS Obl OJMH O€Jblif map, eciu u3
KaXJIOTO SIIITUKA BBIHYTO 10 OJTHOMY IIapy.

[OaH pag pacnpegeneHvs AUCKPETHOW CNy4aHON BENUYMHBI X:

X 4 6 8

2 10

P 0,4 0,2 o
0,1 01

HaiTn 3HauYeHune napamMmeTpa «C». BbIYHNUCZIUTb MaTeMaTUYECKOE OXKNOaHNE, cCpeaHee KBaapaTnyeckoe

OTK/IOHEHWE CNyYaitHOM BeMUYKnHbI X. MNMocTpounTb rpadumk GyHKUUKN pacnpeneneHma u MHOrOYro/ibHUK

pacnpeaeneHus. HalTn BepoATHOCTb TOrO, YTO CAy4YaliHan BeinYnHa X He NpeBocxoamT 5.

AKP No2 «MaTtemaTtnyeckasa CTaTUCTUKa»

1. OAHOMepHaﬂ BbI60pKa 3a4aHa MHTepPBaZibHbIM BapUaLLMOHHbIM PAAOM:

15

fpynna[2,3;3,1][3,1;3,9](3,9;4,7] [4,7;5,5] [5,5; 6,3] [6,3; 7,1]

mi 11 18 30 21

Tpebyertca:

a) NOCTPOMUTb MIMCTOrPaMMy MNOTHOCTEN OTHOCUTE/IbHbIX YacToOT;

6) NnepeiTn K ANCKPETHOMY BapMaUMOHHOMY PAAY M NOCTPOUTb NMOAUTOH OTHOCUTE/IbHbIX YacToT;



B) BblHNCINUTb CpeaHee Bb|6opquoe 3Ha4YeHne n cpegHee Bbl60p0‘-IHOE KBagpathdyeCKoe OTK/IOHEHUE;

r) npu ypoBHe 3HauumocTu B = 0,05 NpoBepuTbL rMNoTe3y 0 HOPMabHOM pacnpeseeHnn usmepsaemon

CNYYaMHOM BENINYUHDI.

2. BymepHas BblbopKa XY 3a4aHa cneayrollein KoppenaumoHHon Tabanuen:

xi\y j 53 74 95 116 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 YPpaBHEHME NPAMON INHUN perpeccun y = cx+d .

BHeayantopHaa camoctoAaTeibHaA pa60Ta o6yqarou.|,v1xc;| OCyLWLEeCTBNAETCA B BUAE U3YHEHUA UTEPATYPbI
NO COOTBETCTBYHOLWEMY pa3aeny C npopa60TK017| maTepumana,; BbINOJIHEHNA AOMaALLUHUX 3a,u,aHm71.

MpuUmepHble MHAMBUAYaANbHbIE AOMAalIHMe 3agaHua (MAO3):

M3 Nel «CnyyaiiHble BEIMYMHDI M UX YNCOBbIE XapPaKTEPUCTUKMU»

1. BepoATHOCTb MOMafaHuA B KOP3UHY Mpu Kaxaom 6pocke mava P =0,3 v He 3aBucuT OT
pe3ynbTaToB nNpeablaywmx 6pockos. CocTaBbTe pag, pacnpeaeneHus caydainHoi BeIMumHbl

1) X — gucna cae’gaHHBIX OPOCKOB, €CIIM M4 OpocaeTcsi B KOP3WHY 10 MEPBOTO
MoTmaiaHusl, HO YMCIo OPOCKOB He Ooblie 6;
2) Y — KOJMYeCTBa MOMAJaHui Msida B KOP3UHY, €CIIH YUCIIO OPOCKOB PaBHO 6.

2. 3apaH pag pacnpegeneHuns caydaiHoi seanumHbl X . Hallgute matematyeckoe oxuaaHue,
AVCNEepPCUIo M cpeaHee KBaapaTUYecKoe oTKAOHeHMe. [NocTpoiite GpyHKLMIO pacnpeaeneHus.

X 3 5 7 9

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

Haigute 3aKoH pacnpeaenerus caydainHon senmumdbl Y =5X —30

3. [Ansa HenpepbIBHOM C/NY4alHOM BENMUYMHbBI 3aAaHa GYHKUMA pacnpeaesieHms F(X). Hangute

NNOTHOCTb pacnpeaeneHnA f(X), MmaTemaTnyeckoe OoOXuaaHue, aAucnepcuto, cpeaHee

KBagpaTuyeckoe OTK/OHeHMe. Bbluncante BEpPOATHOCTb TOrO, YTO OTKAOHEHue cnyqaﬁHoﬁ
Be€/INYNHbI OT ee MaTeEMATUYECKOro OXXnagaHuma 6y,u,eT He 6onee cpegHero Keagpatmnyeckoro

OTK/IOHEeHWUA. MocTpoiTe rpaduKkn GyHKLMIA F(X) " f(X).



4. [Ons HenpepbiBHOW C/AYYalHOW Be/MYMHbI 334aHa TPaduyeckuM NAOTHOCTb pacnpeneneHus
f(x). TpebyeTca HailTM napameTp a, ¢yHKUMIO pacnpepeneHus F(X), MaTemaTnyeckoe
oXnaaHue, ancnepcuio, cpegHee KBagpaTUYecKoe OTKIOHEHMe.

5. CnyuyaliHoe OTK/IOHEHWE pasmMepa AeTaan OT HOMMHana pacnpeneneHo Mo HopmMasbHOMY
3aKOHY ¢ napametpamu a wn G . CTaHOAAPTHbIMM ABAAKOTCA Te AeTann, ANs KOTOPbIX

OTKNOHEHUA OT HOMMHANA NIeXKaT B UHTEpBase (a -, a+ OL). 3anuwuTe GopmMyny NJIOTHOCTM
pacnpegeneHus 1 NocTpoiTe rpaduK NAOTHOCTU pacnpeaeneHus.

CkonbKo HEO6XOAVIMO NU3roToOBUTb LI,ETa}'IEI;‘I, yTObbI C BEPOATHOCTbIO HE MEHEE ﬂ cpean HUX

6blna xoTA bbl 04HaA CTaHAAPTHaA?
a=02, =01 o=01 p=099.

6. CnyuaitHble BenmumHbl X u Y He3aBUCUMbI:
c, xel0;4], 1 o
f,(x)= f =——e 2 .

1( ) {0’ xg[0;4], 2(Y) om

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

HaiianTe 3akoHbl pacnpeaenenuna cnydaiiHbix sennumnH Z, =5X —=30 n Z, =5Y —-30,

7. CpegHee 3HayeHMe A/MHbI aeTanu paBHo 50 cm, a aucnepcua pasHa 0,1. lMonb3yAacb
HepaBeHCTBOM YebblleBa, OLeHUTe BEPOATHOCTb TOrO, YTO NPUTrOTOB/IEHHAA AeTa/lb OKaMKeTcs
no cBoen gavHe He meHee 49,5 n He 6osee 50,5 cm.

8. 3aKoH pacnpefeneHus cUCTEMbl AUCKPETHbIX caydaiHbix BeavunH (X,Y)3agaH Tabauueit.
Haligute a) 3aKOHbl pacnpefeneHus COCTaBAAWMX, 6) UX MaTeMaTUYecKMe OXUOaHWUA U

ANCNepcun, B) KOPPENALMOHHbIA MOMEHT U KO3pPULIMEHT Koppenauun I, , ) BEPOATHOCTb

Xy’
nonagaHus CNyyYaiHow BE/IMYMHBI (X,Y) B (;/6naCTb D
D={-c0<x<w, -1<y<3}.
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. 3amaHa NJIOTHOCTb pacnpeaeneHus f(X, y) CUCTEMbI ABYX CAyYalHbIX BEJIMYMH (X,Y).
Hagute a) koadpuument A, 6) M(X) " M(Y), D(X) " D(Y), B) KOpPenALMOHHbI
MOMEHT N KO3dPULIMEHT KOppenaLmnm My -

f(x,y)={A(2X+Y), ¢ 061D,

D={0<x<2, 0<y<2}
0, ene o6 D.



. p p p‘ X ] Y ](X)— ' XE ’ ’
y X O! Xgloi ||l

1 (y-2)°

f,(y) ZEG 2

u r, =06.Haiiaure M(YZ—2XY +5X —2), D(X —3Y +4),

MO3 Ne2 «MaTtemaTnyecKkasa cTaTUCTUKa»

1. HaiiTn BbI6OpOYHOE ypaBHEHME NPAMON nHKK perpeccun Y Ha X , UCMONb3yA AaHHbIE NATH
HabAoaeHUI. MoCTPOUTb TOUKM U BbIBOPOUHYIO IMHUIO PEFPeccUmn.

2.. Mo KoppensaunoHHo! Tabauue NocTpouTb aMnupudeckue nnHumn perpeccumn Y no X, X no Y n obe
BbIOOPOYHbIE NPsAMbIE IMHENHON perpeccun. Bolumcantb KO3GOULMEHT KOPPENALUN U
KOppenaumoHHoe OTHOLLEHMe.

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

3. BbluMcaMTe BbIBOPOYHbIE MHOMKECTBEHHbIE W 4YacTHble Ko3hOUUMEHTbI Koppensaumm

HallAeHHbIM NapHbIM KoadduumeHtam I, = 0,71, 3 = 0,28, s = 051.

4 inAa N3y4eHUA KOZIMYECTBEHHOIO NPU3HaKa X wus reHepaanoﬁ COBOKYNHOCTU U3BsieyeHa

Bblbopka X, -+, X, obbema [, umetowwan faHHOE CTAaTUCTUYECKOE pacnpesesieHme.

1). MocTpoliTe NOAUTOH YacToT.
2). MocTporiTe aMnMpUYecKyto GyHKLMIO pacnpeseneHus.

3). NocTpoliTe rMcTOrpaMmy OTHOCUTE/bHbIX YacTOoT.

no



4). Hairaute BbIGOpOYHOE cpeaHee X , BbIGopouHyto aucnepcuio D, BbiGopouHoe cpeaHee
KBaJpaTU4ecKoe OTKNIOHEHNEe G, MCNPAaB/IEHHYIO AUCNEPCUIO s? 1 ucnpaBaeHHOE cpesHee

KBagpaTu4yecKoe OTKNOHEeHMe S.

5). Mpu AaHHOM YpOBHE 3HAYMMOCTM Ol MpOoBepbTe No Kputeputo NMUpPCcoHa rmnoTesy o
HOpMa/IbHOM pacnpesenieHnn reHepasnbHOM COBOKYNHOCTY.

6). B cnyyae npuHATUA rMNoTesbl 0 HOPMAIbHOM pacnpeneieHUn HalauTe oBepuTesibHble
MHTEPBa/bl A7 MaTEMATUYECKOTO OXMAAHUA @ W CPeAHEero KBagpaTUYECKOro OTKNOHEHNA G Npu

[aHHOM ypoBHe HagexHoctn ¥ =1—o.

X; 9 13 17 21 25 29 33 37
n, 5 10 19 23 25 19 12 7
a=001

5. Mo Bbibopke o6bema N=35 HaligeH cpearunin sec X =190 rm3pennin, U3roToBAEHHbIX Ha NEPBOM
CTaHKe; no Bblbopke ob6bema M=40 HanaeH cpegHuiisec Y =180 rwuspennii, M3rotoBneHHbIX Ha
BTOPOM CTaHKe. [eHepasbHble AUCNepcrm U3BECTHbI: D(X)=70 &, D(Y)= 80 2% . Tpebyetcs npu
yposHe 3Haunmoctn 0.=001 nposepuTb Hynesyto runotesy H :M(X)= M(Y) NpW KOHKYpUpYoLLei

rmnoTtese
a) H, :M(X)=M(Y),
6) H, :M(X)>M(Y).

6. 13 HopManbHOM reHepanbHOM COBOKYMHOCTM M3BNeuYeHa BbiGopKka o6bema N=15:

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

Tpebyetca npu yposHe 3Haummoctn o = 0,05 nposeputs Hynesyio runotesy H ) - o’ = O'O2 =55,
NPUHAB B KauecTBe KOHKypupyioweit runotessi: a) H, 1 o? #55,6) H, 1 6° >55 nm

. 2 2
Hl .0 < 55 B 3aBMCMMOCTU OT NOJIYYEHHOTO 3Ha4YeHnA O .

7. HaiiauTe BbI6OpOYHblE KO3DDULMEHTLI paHroBOM Koppensaumn CnpmeHa 1 KeHaanna no AaHHbIM

paHra 06beKToB Bbl6opkM o6bema N =10:

X 1 2 3 4 5 6 7 8 9 10

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




MpoBepbTe rMNoTe3bl 0 3HAYMMOCTHU BbIBOPOUHBIX KO3 DULMEHTOB paHroBOI Koppenaumm CnpmeHa u
KeHganna, npenBapuTesibHO ONUCaB CXEMY M NMPaBUJIO MPOBEPKU TMMNOTESbI.



7 OueHoYHbIe CpeACcTBA JJIsl IPOBeIeHHUs IIPOMEKYTOYHOM aTTeCTALMU
MpomeXKyTouHan aTTecTaums MMeeT Le/ibio ONpeaesiuTb CTeneHb A0CTUKEHUA 3amn1aHNPOBAHHbIX pe3y/IbTaToB 0b6y4YeHUs No AUCUMNINHE 33 onpeaesieHHbIN nepuo 0byyeHus
(cemecTp)  NnpoBoanTca B popme 3K3ameHa

a) NnaHupyemble pesynbTaTbl 06yueHUA U OLLEHOUYHbIE CPeACTBa AN1A NPOBeAEHUA MPOMEXKYTOUHOM aTTecTauum:

CTPYKTYPHbIA
anemeHT
KOMNeTeHU MU

NHan KaTop AOCTUXEHUA KOMNETEHLNUN

OueHoYHble cpeacTsa

OMK-3 CnocobeH NpMMEHATb U MOANPULMPOBATL MaTEMATUYECKME MOAENN ANA pelleHmns 3a4a4 B 061acTi npodeccMoHanbHOM AeATeNbHOCTU

OrnkK-3.1

PaspabaTbiBaeT maTemaTMyeckme Mogenu u
NPOM3BOAUT UX aHAN3 NPU peLLeHUM 33434 B
ob6nacT npodeccuoHanbHOM AeATeNbHOCTH

[na BO3MOXKHOCTM pa3pabaTbiBaTb MaTeEMaTUUECKME MOAEN U MPOU3BOAMUTbL UX aHAU3 NPK

peweHnn 3a4a4 B obnactu I'IpOd)ECCMOHaJ'IbHOﬁ AeATENbHOCTU HeO6XOAMMO BNnageTb

cnegyrowmmm TeopeTnHeCkKMMn ceegeHnAMmU, NnpeacrtaB/eHHbIMU B BOMPOCaX K 3K3aMeHY.

lNepeyeHb meopemu4yecKux 8onpPocoe K 3K3ameHy

PwnNPE

o N WU

OnbIT 1 cobbiTne. KnaccudmKkauma cnyyariHbix cobbliThit. [eincTena Hag cobbitusmum.
BepoATHOCTb cObbITMA. CTAaTUCTMUECKOE U KacCUYecKoe onpeaeneHne BepoATHOCTU.
leomeTpuyecKan BEPOATHOCTb. AKCMOMATUYECKOE ONpeaeneHne BEPOATHOCTH.

YcnoBHble BEPOATHOCTU. 3aBUCUMMblE M He3aBUCMMble COObITUS. Teopema YMHOMXKeHUs
BEpPOATHOCTEMN

Teopema cno¥KeHMsA BEPOSTHOCTEN.

dopmyna nosHoM BepoATHOCTU U baleca.

MoBTOpPHbIE HE3aBUCUMbIE UCMbITaHUA. Dopmyna BepHynnun.

MoHATME cnyyYaliHOM BeAUYMHbI. JUCKPETHaA CayYyaHas BenMuMHa. 3aKoH eé pacnpeaeneHus.
MpuBecTn npumepbl.

MaTemaTnyeckoe oxnaaHme ANCKPETHOM Cly4alnHOM BE/IMUYMHDBI U €ro CBOMCTBA.




CTPYKTYpPHbIN

anemeHT NHAMKaTOp AOCTUNKEHMA KOMMNETEHL MM OueHo4Hble cpeacTsa
KOMNeTeHU MU

10. Aucnepcma OUCKPETHOW C/y4alHOM BeNWYMHBbI U eé cBoicTBa. CpeaHee KBagpaTuyeckoe
OTK/IOHEHUWE AUCKPETHOM CNYyYaitHOMN BEIMYNHBI.

11. ®dyHKUMA pacnpeaeneHma cy4yaiiHoON BeAMYUHbI, €€ CBOMCTBA U rpaduK.

12. HenpepbiBHble CAyYaliHble BeAMYMHbI. [NOTHOCTb BEPOATHOCTEW, KPWUBAA pacnpeseneHus.
CBA3b MeXKAY NNOTHOCTbIO BEPOATHOCTEN U GYHKUMEN pacnpeseneHuns

13. Yncnosble XapaKTEPUCTUKN HEMNPEPBLIBHOM C/y4YaliHOM BeNUYMHBbI HavanbHble U LeHTPasibHbIE
MOMEHTbI C/Ty4aliHOM BEJINUYMNHDI.

14. BUHOMMANbHbIN U TEOMETPUYECKUIA 3aKOHbI pacripeseneHuns, NX YNCN0BbIE XapaKTEPUCTUKM.

15. PaBHOMEPHbIN M NOKa3aTeIbHbIN 3aKOHbI pacnpeseneHmsa n X YACN0BbIE XapaKTEPUCTUKM.

16. HopmanbHbI 3aKOH pacnpefenieHns: napameTpbl, CBONCTBA, OYHKUMA pacnpeaeneHus,
BEPOATHOCTb NOMNAaZAHUA B 3a4aHHbIA MHTEPBAJ, NPaBUIO TPEX CUTM.

17. MpepenbHble TeopemMbl TEOPUKN BeposiTHOCTel. HepaBeHcTBo Yebbiwesa, MapKosa.

18. Teopema Yebbiwesa.

19. Teopema bepHynnu.

20. UeHTpanbHada npegenbHaa Teopema.

21. Cuctema ciy4amHbIX BEIMYMH, 3aKOH pacnpeaeneHums.

22. ®PyHKUMA pacnpeseneHuns cayyYaliHo BeIMYUHbI U eé CBOMCTBa.

23. MNnoTHOCTb pacnpeneneHna BePOATHOCTEN Cy4aMHON BE/IMYMHbI U €€ CBOMCTBA.

24. Yncnosble XapaKTEPUCTUKK ABYMEPHOM CNy4YalHOWM BEMUYUHBI. MaTemaTUYecKoe oXngaHue u
ancnepcums.

25. KoppensumoHHbIN MOMEHT, KO3PPULUMNEHT KOppensaumnm.

OnK-3.2 CoctaBnneT n opopmaaeT OTYeTbl, BbINOAHAET CmyodeHm 0osxceH 8bINOAHAMb U 0¢hopMAAMb pewieHue cnedyrouyux 3adaHuii, Komopoie

TpeboBaHMA HOPMOKOHTPO/IA MO pe3y/ibTaTam
npodeccroHanbHOM AeATeNbHOCTU

codepmamcn 8 NMPUMEPHbIX NPAaKmu4yecKux 3a0aHuUsAXx 05 3K3aMeHa:

1.

CobbiTna: A — xoTsa 6bl 0oguH 13 TPEx NposepsemMbix Npubopos bpakoBaHHLIN, B — Bce npubopsl
[o6poKayecTBeHHble. YTo 0603HayaloT cobbiTA A+B, AB?

WrpanbHasa KocTb bHpocaetca aBa pasa. HaliTu BepoATHOCTb TOoro, 4yto oba pasa MnoABMTCA
OAMHAKOBOE YMC/IO OYKOB.
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3. Wmeetca 40 BoNpoOCOB, M3 KOTOPbIX OTBETbl Ha 22 M3 HUX CTyAeHT 3HaeT. OH b6epért buner,
coctoalwmn M3 4 sonpocos. OnpeaennTb BEPOATHOCTb TOTO, YTO OH OTBETUT XOTA Obl HAa OAMH
Bonpoc.

4. Wmeetcsa 4 KopobKK, B Kaxkgoh M3 KoTopbix fexart 10 6ontos, npuvyem B nepBol KOpobKe 6
601TOB 33faHHOrO pasmepa, Bo BTopon — 5 6onToB 3TOro pasmepa, B TpeTbeit — 7 H6onTOB
33a,@aHHOro pasmepa, a B YeTBepToi — 4 60nTa 3a4aHHOIO pasmepa. Hayrag Bbibrpanm KOpobky, a
M3 Hee cay4vyaHbiM 0bpasom B3AAM OOAT, KOTOPbIM OKasancA 3afaHHOro pasmepa. Kakosa
BEPOATHOCTb TOFO, YTO 3TOT 6ONT B3AT U3 BTOPOI KOPOOKM?

5. JlaH 3aKoH pacrpeie’eHus TUCKPETHON CIIydailHOM BETUYHHBIL:

X 110 120 130 140 150

p 0.1 0.2 0.3 0.2 0.2

BbIYUCNINTb €€ MaTeMaTU4YeCKoe OXXnagaHne, gucnepcmio U cpegHee KBagpatnyeckoe OTK/IOHeHUe.

6. OAauH pas bpoLlleHbl ABe UrpanbHble KOcTU. CaydyaiHas BeanymMHa X — Cymma OYKOB, BbIMaBLUMX
Ha BepXHUX rpaHax. CoCTaBUTb pAL pacnpeneneHns A4aHHOW CAy4alHOM BEAUYMHbI, BbIMMCAUTDL eé
MaTeMaTU4ecKoe OXUAAHNE U ANCNEPCULO.

[aH pag pacnpeaeneHns gUCKPETHOM cy4aHON BeNYUHDI X:

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

HailTu 3HauYeHWe napameTpa «C». BbIMUCINTL MAaTEMATUYECKOE OXKUAAHWE, CPefHee KBaLpaTUYecKoe
OTKNOHEHME CyYaiHOM BeNnYMHbI X. MoCTpouTb rpaduKk dyHKUMKN pacnpeseneHma 1 MHOTOYroabHUK




CTPYKTYpPHbIN
aNeMeHT
KOMMeTeHU MM

NUHan KaTop AOCTUXKEHUA KOMNETEHLUN

OueHoYHble cpeacTsa

pacnpegeneHusa. HaTM BEPOSATHOCTb TOFO, YTO C/Iy4aMHas Be/IMYMHA X He NPeBoCXoauT 5.

7. Cnhyy4anHana BennumnHa X 3agaHa cBoel GyHKUMen pacnpegeneHms

HaiTi nnoTHocTb pacnpegenerus. MocTpounTb rpadukm GyHKLUN M NNOTHOCTU pacnpeneneHus.
BblUMCAUTL MaTEMATUYECKOE OXKMAAHWE U SUCMIEepPCHIO.

8. CnyuyaliHas BennYMHa X NnoAYMHEHA 3aKOHY pacnpeseneHus ¢ N0THOCTbIO:

0, x<0;
Jx)= —axzz’ x> 0.
(I+x7)

HaiTn 3HayeHne napameTpa «a», QYHKLUMIO pacnpeaeneHms, onpeaenmTe maTeMaTuyeckoe
2).

MonyyeHbl cnepytowme pesyibratbl:

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

6) Bo BTOpom cayyae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.

oXXunaaHue, aucnepcuto n BEPOATHOCTb TOro, 4YTO cnyqaﬁHaﬂ Be/iuYnHa X nonagaet B NMPOMENKYTOK (0,

9. [Bymsa meToAamu MpoBeAeHbl M3MEPEHUs OLHOM W TOM e (U3NYECKON BeNUYMHDI.
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aNeMeHT NHAMKaTOp AOCTUNKEHMA KOMNETEHL MU OueHouHble cpeacTBa
KOMNeTeHUmMmn
MOXHO M cunTaTh, YTo 06a MmeToda obecneynBaloT 0OAUHAKOBYIO TOYHOCTb U3MEPEHUA, ECNU NPUHATD
ypoBeHb 3HauMmocTth o, = 0,05 ? MNpeanonaraeTtca, YTo pe3y/ibTaTbl U3MEPEHUI pacnpeaesieHbl
HOPMa/iIbHO U BbIBOPKM HE3aBUCUMDI.
ONK-3.3 BbinosiHAeT 0630pbl Hay4HOM MHbOPMaLUNK, 3adaHus Ha pewieHue 3a0a4 u3 NpogeccuoHasnbHoli 06a1acmu, KoMnaeKcHole 3a0aHus:

noAroTasaunsaeT Nyb6aMKaumm no Teme
npodeccnoHanbHON AeATENbHOCTU

1. B Toprosyio ¢upmy noctynuam tenedoHbl OT ABYX MOCTaBLIMKOB B oTHoweHun 1:4. MpakTuka
nokasana, 4yto TesiedoHbl, noctynatouwme oT 1 — ro, u 2 — ro, He NOTPebYIOT peMOoHTa B TeYyeHue
rapaHTMMHOIrO CPOKAa COOTBETCTBEHHO B 88 M 92% cny4yaeB. HaliTu BepOATHOCTb TOroO, 4YTO
NoCTynuBLUMI B Toprosyto dupmy TenedoH He noTpebyeT pemMoHTa B TeYEeHWEe TrapaHTUMHOro
CpOKa.

2. B duHan waxmatHOro TypHMpa BbIWAN ABa PAaBHOCUAbHbIX WaxmaTucta — MieaHoBs u MeTpos.. YTo
BepoaTHee ana MeaHoBa: BbiMrpaTb 3 naptmm m3 5 nam 6 naptmn ns 10? KakoBa BEpOATHOCTb
TOro, YTo MIBaHOB BbIMrpPaeT He meHee 3 NapTUM U3 5? (HUYBbU UCKIOYEHDI).

3. TenedoHHas ceTb yupexaeHua obcnykmsaet 200 aboHeHTOB. BepoATHOCTb TOro, YTO B TeYeHUue
MMWHYTbI BHYTPU 3TOM CETU KTO-TO KOMY-TO MO3BOHMUT, paBHa 0,7. KakoBa BepOATHOCTb TOrO, YTO B
TeyeHue MUHYTbI byaeT 5 3BOHKOB? KakoBa BEpPOATHOCTb TOrO, YTO B TEYEHUE MUHYTbI ByaeT He
6onee 5 3BOHKOB? HalTK HanBepoOATHENLLEE YNC/I0 3BOHKOB B TEYEHNE MUHYTHI.

4. OpuH pas bpouleHbl gBe UrpanbHble KocTu. CiydaiHasa BeinunMHa X — CyMMa OYKOB, BbINaBLUMX Ha
BEPXHUX rpaHax. CocTaBUTb pAL pacnpeneneHna AaHHOM ClyvYalHOW BeNIMYMHDI, BbIYUCIUTL eé
MaTemaTMyeckoe oXuaaHume n gucnepcumio.

5. Bpema T — pacdopmMmpoBaHUA cOCTaBa Yepes3 FOpKy — CayyaliHas Be/MYMHA, NOAYMHEHHaA
nokasaTenbHOMY 3akoHy. lNyctb A = 5 - cpegHee 4MCNO MNOe340B, KOTOPble FOpKa MOMKET
pacdopmmpoBaTb 3a Yac. OnpeaennTb BEPOATHOCTb TOrO, YTO Bpems pacdopmupoBaHMA noesza
cocTaBUT He 6onee 0, 3 yaca.

6. BbinonHMTE NpaKkTUYecKne 3a4aHns NabopaTopHbIX paboT, NpUMeHsa aaa pacyeToB Npu-KnaaHble

nporpammbl MS Excel, Statistica, Mathcad.
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7. NoaroToBbTe OTBETHI HA BOMNPOCHI: YTO 3HAUUT OLEHUTL reHepasbHble MapameTpbl Mo Bbl-6opKe?
Coopmynupyinte onpeseneHne To4e4YHOM OLeHKN. Onpeaennte CMeLLEHHbIE U HECMe-LLEHHbIE,
adpdeKTUBHbIE N HEdPPEKTUBHDBIE, COCTOATENIbHBIE U HECOCTOATENbHbIE OLLEHKU reHepasibHbIX
napameTpos. MponnNCTPUPYINTE ONpeaeneHns reoMeTpmMYeckn. 3anmwmTe pacyeTHble Gopmynbl
ONA CrPYNNUPOBAHHBIX M HECTPYMNUPOBAHHbIX AaHHbIX: BbIBOPOYHOro cpegHero (ykaxure ero
BEPOATHOCTHbIN CMbICA); BbIBOpOUHOM gucnepcum. Kak oueHUTb MaTEMATUYECKOE OXKUAaHME MO
BbI6OPOYHOM cpeaHelt? OueHUTe SUCNEPCUIO MO UCNPaBAeHHOM aucnepcumn. Kakumu asastoTca
TOYEYHbIE OLEHKM MaTEMATUYECKOIO OXNAAHMA, ANCNEPCUM U CPEAHENO KBAAPATUYHOIO
OTK/IOHEHWSA: CMELLEHHBIMWU MU HET, 3PEKTUBHBIMU UAN HESIDDEKTUBHBIMM, COCTOATEIbHBIMM UAU
HeCcoCToATeNIbHbIMU?




6) Nopsaaok npoBegeHUA NPOMEXKYTOUYHOM aTTecTauumn, NOKasaTeau U KpUTepumu OLeHUBaHUA:

CornacHo n. 40 MNopsagKa opraHn3aLmMmn 1 OCyLLECTBAEHMA AeATENbHOCTU N0 06pa3oBaTelbHbIM NPOrpamMmam Bbicliero obpasoBaHMA — nporpammam 6akanaspuara,
nporpammam cneumanmTeTa, nporpammam marnctpatypbl (yT8. npukasom MOuH P® o1 05.04.2017 r. Ne 301) nopsAoK NpoBeaeHMsa NPOMENKYTOUYHOM aTTecTauum
BK/IIOYAET B cebA CMCTEMY OLEHNMBAHMA Pe3ynbTaToOB NMPOMEKYTOYHOW aTTecTalMm U KPUTEPUUN BbICTAaBEHNUSA OLEHOK. ECnn yKasaHHaA cMcTema OLeHMBAHMA
OT/INYAETCA OT CUCTEMbI OLIEHOK «OT/IMYHOY, KXOPOLLOY», «YA0BNETBOPUTE/IbHOY», KHEYA0BAETBOPUTENBHOY», «3aUTEHO», «He 3aUuTeHOo» (aanee — nATMbanbHasn
CUCTEMA), TO OpraHM3aLma YyCTaHAaBAMBAET NPaBMIa NepeBoa OLLEHOK, MPeayCMOTPEHHbIX CUCTEMOM OLEHMBAHUA, YCTAHOBAEHHOM OpraHn3aumen, B NATMOaNbHYO
cucTemy.

MpomexKyToUHan aTTectauma no agucumnianHe «Teopusa BEPOATHOCTEN M MaTeMaTMUYeCKan CTaTUCTUKA» BKAOYAeT TeEopeTUUYECKME BOMPOCHI, NO3BOAIOLLME OLEHUTb
YPOBEHb YCBOEHMA 06YYatoLLMMUCA 3HAHWUIA, M NPaKTUYECKMe 3a4aHNA, BbiABAAIOLLME CTeNeHb CGOPMMPOBAHHOCTM YMEHWIA U BNaAEHUI, NPOBOAUTCA B popme
3K3ameHa.

DK3ameH no AaHHOﬁ ancumnnanHe nposoanTcAa B yCTHOVI d)opN\e Nno 3K3ameHauMOHHbIM 6MJ'IET8M, Ka)Kp,bIVl M3 KOTOPbIX BKAKOYAET 2 TEeOpPEeTNUYeCKnX Bonpoca n ogHo
NpakKTh4yecKkoe 3agaHune.

MokasaTtenu n KpUTepmmn oL,eHNBAHMUA SK3amMeHa:

— Ha OLLEHKY «OTANYHOY (5 6anoB) — 06yUaOWMINCA 4EMOHCTPUPYET BbICOKMI YPOBEHb CHOPMMUPOBAHHOCTM KOMMETEHLUUI, BCECTOPOHHEE, CUCTEMATUYECKOE U
rnybokoe 3HaHue yyebHoro maTepuana, cBO604HO BbIMNONHAET NPaKTUYECKME 3a4aHuWA, CBOBOAHO OnepupyeT 3HaHUAMW, YMEHUAMM, MPUMEHAET UX B CUTYaLUAX
NOBbILWEHHOWM C/IOXKHOCTHU.

— Ha OLEeHKY «xopowo» (4 6anna) — 0bydaloLWwmiica 4EMOHCTPUPYET CpegHNI ypoBeHb CHOPMMUPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHMUA OCBOEHbI, HO
[OMYCKaOTCA HEe3HaYMTeIbHble OWNBKKU, HETOYHOCTH, 3aTPYAHEHMA NPU aHANUTUYECKMUX OnepaLmax, nepeHoce 3HaHU U YMEHUIM Ha HOBble, HECTaHAaPTHbIEe
CUTyaumm.

— Ha OLLEHKY «yp0BaeTBopuUTeNnbHO» (3 6anna) — obyyaloWwmines 4emMoHCTPUPYET NOPOroBbIA YPOBEHb CHOPMUPOBAHHOCTU KOMMNETEHLMIA: B XO4E KOHTPOJIbHbIX
MepPONpPUATUIA A0MNYCKAOTCA OLUMBKKN, NPOABAAETCA OTCYTCTBUE OTAE/NbHbIX 3HAHMI, YMEHUI, HaBbIKOB, 0B6YYaIOLMICA UCMbITbIBAET 3HAUUTENbHbIE 3aTPYAHEHMA NPU
ONEePUPOBAHUN 3HAHUAMM U YMEHMAMM NPU UX NEPEHOCE Ha HOBblE CUTYaLUMN.

— Ha OLEHKY KHeYA0BNEeTBOPUTE/NIbHOY (2 6anna) — obyyarowminca LeMOHCTPUPYeT 3HaHMA He 6onee 20% TeopeTUYecKoro MaTepmana, AONYyCKaeT CyLLLeCTBEHHbIE
OLUIMBKK, HE MOXKET NMOKa3aTb UHTE/IIEKTYa /IbHbIe HAaBbIKM peLleHns NPOCTbIX 3a4au.



— Ha OLEHKY «HeYA0BNeTBOPUTENbHOY (1 6ann) — 0bydyaloWwmiica He MOXKET NOKa3aTb 3HaHMA Ha YPOBHE BOCNPOM3BEAEHUA N 06bACHEHNA MHDOPMALMM, HE MOKET
MoKasaTb UHTE//IEKTYaibHble HaBblKM PelleHnUA NPOCTbIX 3a4au.



