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MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUpEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kadenpa obuieit 1 Teopernueckoil Gpuzuku

@DOH/I OLICHOYHBIX CPEACTB 110 AUCHMILIMHE «Teopus BeposTHOCTEI U MaTeMaTHYecKasi CTATUCTHKA 10 HAlPaBJICHUIO
nioprotoBky 03.03.02 «®usukay HanpasneHHocTH (podmmo) Guznka PIEOY BO «Yenl Yy

Bepcus noxymenra - 1 cTp. 2 IlepBbIii 3x3eMILIAp KOITA Ne

Conepxanue

1. ITactopT (hoHAA OIEHOYHBIX CPECTB

2. [lepeuens popMuUpyeMbIX KOMIETEHIIUN

3. ConeprkaHue OIEHOYHBIX CPEICTB M0 TUCIIUILINHE

3.1. Bujpl O11eHOYHBIX CPEJICTB

3.2. ConepxaHue OIICHOYHBIX CPEJICTB

4. Tlopsiiok MpoBeICHUS U KPUTEPUH OLICHUBAHUS TIPOMEXKYTOIHOM aTTeCTAIlN
4.1. ITopsimok mpoBeIeHUs MPOMEKYTOUHOM aTTeCTaIlluN

4.2. Pe3ynpTaThl MNPOMEXKYTOYHOM aTTECTAllUM M YPOBHU CHOPMHPOBAHHOCTH
KOMITETCHIUIA
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MHWHOBPHAYKH POCCHUU

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
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Kadenpa obuieit 1 Teopernueckoil Gpuzuku

@DOH/I OLICHOYHBIX CPEACTB 110 AUCHMILIMHE «Teopus BeposTHOCTEI U MaTeMaTHYecKasi CTATUCTHKA 10 HAlPaBJICHUIO
nioprotoBky 03.03.02 «®usukay HanpasneHHocTH (podmmo) Guznka PIEOY BO «Yenl Yy

Bepcus noxymenra - 1

ctp. 3 IlepBbIii 3x3eMILIAp

KOITA Ne

1. HACITIOPT ®OHJA OHEHOYHBIX CPEJACTB

Hampasnenue noarorosku: 03.03.02 duszuka
Hamnpaenennocts (npoduin): Ousnka
Hucnunmuna: Teopust BEpOATHOCTEH U MaTeMaTHYeCKasi CTaTUCTUKA

Cemectp: 4

d)opMa HpOMeH(YTOqHOﬁ arTeCTaluu: 5K3aMCH

Cucrema OIICHMBAHUS: OLEHUBAHUE pPE3YIbTAaTOB OCYIIECTBIAECTCS B paMKax S-OamibHOU

CHUCTCMBI C UCIIOJIB30BAHUCM 6aHHBHO'peﬁTHHFOBOﬁ CHUCTCMBI.

POPMUPOBAHUA

2.1. KomneTeHuH, 3aKpeNJIEHHbIE 32 TUCHHIIHHON

N3ydeHvne OUCHUILIMHBI

«TCOPI/IH BepOHTHOCTeﬁ K MarCcMarTudycCkasa CTarTuCTHuKa»

HaIpaBJIeHO Ha POPMUPOBAHHE CICAYIOMINX KOMITETCHIIHNA:

2. IEPEYEHb ®OPMUPYEMBIX KOMIETEHIIUI U DTAITBI X

Konbr WNHauKaTopel TOCTHKEHUS
Conepxanue . [Iepeuyens mianupyemMbIxX
KOMIIETEH . KOMIIETEHIINI COrIaCHO
i (110 KOMITETCHITH I OTIOT pe3ynbTaTOB OOYUEHHUS 11O
®roC) cornacHo ®IT'OC JUCLUIUIMHE
OIIK-1 Cnocoben OIIK-1.1. O6manaer | 3uare: s mocTkeHUs
MIPUMEHSATH 0a30BBIMU s3HanusiMe, | OIIK-1.1: ocHOBBI Teopuu
0a30BbIC 3HAHUSA B | MOJYYEHHBIMH B OOJAacTH | BEPOSATHOCTEH u
obmactu GpU3MKO- | PUBMKO-MATEMATUYECKUX M | MaTeMaTU4eCKOU
MaTeMaTHYeCKUX U | (MJIM) €CTEeCTBEHHBIX HAYK; | CTaTUCTHUKH,
(vm) OIIK-1.2. J[lemoHcTpupyeT | Ymerb: g  mocTuxeHUs
€CTECTBEHHBIX yMeHue pemarh 3amaud, | OITK-1.2: HCIIOJIb30BaTh
HayK B chepe dbopMynrpyeMble B paMKax | BEPOSTHOCTHBIM TMOIXOM st
CBOEH (bu3MKO-MaTEMaTUYECKUX U | ONHCAHUSA buznyeckux
npodeccruoHanbHO | (WIIM) €CTECTBEHHBIX HAyK; | SIBJICHMIA;
U IeaTeNbHOCTU OIIK-1.3. Wmeer HaBbiku | Bmagers: [ns gocTuxeHHs
ucnons3oBanusi  ocHoBHBIX | OINIK-1.3: HaBBIKAMU
TOHSATUN, 3aKOHOB (DU3UKO- | HCTIOTB30BAHUS

MaTeMaTH4ecKux | (WiIn)

€CTCCTBCHHBIX HayK JJISL
pelieHus 3a/au
npodeccuoHaIbHON
JeSITeIbHOCTH.

MaTeMaTUYeCcKoro arapara
TEOPUH  BEPOSATHOCTEM U
MaTeMaTUYECCKOM CTAaTUCTUKHU
Uil pereHuss  (QU3HIECKUX
3a1a4
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3. COAEP’KAHUE OINEHOYHbLIX CPEJACTB 110 JUCIIUIIJIMHE

3.1 Buabl OleHOYHBIX CPeICTB

HaumenoBanue Haumenosanue
Kon xommrerenmmn/
KOHTpOHI/IpyeMBIe TEMBI/ OLICHOYHOI'O CPpeACTBa OLICHOYHOI'O CpeACTBa
Ne i/t IJIAaHUPYEMBIE PE3YIbTATHI N
pa3aeiibl JUIA TCKYLICTO Ha MMPOMEKYTOYHOU
oOy4eHus
KOHTPOJIA aTTCCTaI_[I/II/I/NQ 3aJaHusA
OcCHOBHBIE OHSTHS
Tecr (Pazgen 1,
TEOpUU 3a/1auu K
. Nel-6); 3amaun k
BEPOSATHOCTEM. MPAKTUIECKUM
MPAKTHYECKUM
Craructuueckoe u 3aHSTHSIM; )
3ansTusiM (Tema 1);
KJIACCUYECKOe KOHTPOJIbHAsS
OIlK-1 onpeaerneHue pabora BOTIPOCHI K
. sk3ameny Nel-3,12
3uare: [l pocTuxkeHUs | BEPOSTHOCTCH
OIIK-1.1: OCHOBBI Tect (Paznen 2,
. 3a/1auu K
TCOPUU BEPOSITHOCTEH U Nel-8); 3amaun
. OcHoBHbIE GOPMYITBI | MPAKTHYECKUM
MaTeMaTH4eCKOn M MPaKTUYECKUM
: KJIACCUUECKOM TEOPUU | 3aAHATHUSIM;
CTaTUCTHUKH; . 3aHAT M (Tema 2)
BEPOSTHOCTEN KOHTPOJIbHAS
Ymers: [Insg noctukeHus aGoTa BOIIPOCHI K
OIIK-1.2: wucmoms30BaTh P sK3ameny Ned-7
BEPOSITHOCTHBIM  MOJIXOJT Tect (Pa3nen 3,
[TocnenoBarenbHOCTh | 33Ja4u K
TUIst OTTMCAHHS Nel-6); 3amaun k
.. HE3aBUCHUMBIX MPaAKTUYECKUM
1. (bu3NYECKUX SBICHUIA; . MPaKTUYECKUM
WCTIBITAaHUH. 3aHATHUSM, )
Brnagerts: s 3ansaTusM (Tema 3);
. | @opmyinsl bepHyUIM M | KOHTPOJIbHAS
noctmwkenus  OIIK-1.3: BOIIPOCHI K
Ilyaccona. pabora
HaBBIKAMHU sk3ameny Ne8-11
MCIIOJIb30BaHUS Tect (Paznen 4,
MaTeMaTH4eCKOro s Nel-6); 3amaun
91 K
amnmapara Teopun | JluckpetrHoie A MPaKTUYECKUM
. . MPaKTUYECKUM
BEpOSITHOCTEN W | crydafiHbBIC BEAWMHHBL | o o 3ansaTusaMm (Tema 4);
MaTeMaTH4eCKOU BOIIPOCHI K
CTaTUCTUKH JIJISl PeLeHUs sk3ameny Nel3-15
du3nueckux 3aaad Tect (Paznen 5,
Nel-6); 3amaun k
3a/1auu K
HenpepriBHbie MPaKTUYECKUM
o MPaKTUYECKUM
CIIy4YailHbI€ BEJTUYUHBI 3ansaTusaMm (Tema 5);
3aHATHUSAM
BOIIPOCHI K
sk3ameny Nel6-17
3agauu K
3a/1a4M K MPaKTUYECKUM
MHoromepHsbie .
o MPAKTUYECKUM 3ansaTusM (Tema 5);
Clly4aliHbI€ BEJIMUUHBI
3aHITHIM BOTIPOCHI K
sKk3ameny Ne20-21
YucnoBslie 3aJla4u K Tect (Paznen 6,
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XapaKTepUCTUKU MPAKTHYECKUM Nel-6); 3amaun k
CIIy4alHbIX BEJIMYUH | 3aHATHSIM MPaKTUYECKUM

3ansaTusM (Tema 6);
BOIIPOCHI K
sk3ameny Nel9-20
BOIIPOCHI K BOIIPOCHI K
[IpenenbHbIE TEOPEMBI
9K3aMEHY sKk3aMeny Ne22-24
OCHOBHBIE TIOHSTHS
. BOIIPOCHI K BOIIPOCHI K
MaTeMaTH4eCcKoi
9K3aMEHYy sKk3aMeny Ne25-28
CTaTUCTUKU

3.2 Conep:kaHue OLIEHOYHBIX CPEACTB

IIpumepbI TeCTOBHIX BONPOCOB

Ne dopmyInpoBKa BoIrpoca BapuaHTsl 0TBETOB
/1
Pasznen 1 OCHOBHBIE TOHATHS TEOPUH BEPOATHOCTEN. CTaTUCTUUECKOE U KJIACCUYECKOE
ONPEICIICHUE BEPOSITHOCTEN
1 [TonOpackiBaercs urpanbHast kocTb. Kakoe 3 | 1. BelajieHue MeCTepKU
YKa3aHHBIX COOBITUM SIBIISIETCS 2. BbINIa/IeHUE CeMEepPKHU
HEBO3MOKHBIM COOBITHEM: 3. BbINaJIeHUE TPONKN
4. BbINIa/ICHNE €ITUHULIBI
2 B xakom M3 yKa3aHHBIX CIy4aeB COOBITUS 1. BeIazieHue repba Ha MepBOU U BTOPO
ABJISIFOTCS HECOBMECTHBIMU: MOHETE IIpHU UX OpocaHuu
2. IpH IBYX BBICTpEJIax MOSBICHHUE
pomaxa U MonagaHus
3. BbINIa/ICHUE HA UTPAJTIbHON KOCTH
NPH OAHOM OpPOCKe eJUHULbI U ABONKH
4. OTHOBPEMEHHOE BBINIAJICHUE OCAJKOB B
BUJIE CHETA U JIOXK]IST BECHOU
3 OnBIT COCTOUT B OJOPAChIBAHUH JABYX 1.C=ANB
MOHET. PaccMaTpuBaroTcs cleayromme 2.C=A\B
COOBITHS: 3.C=A+B
A - mosiBieHne rep0a Ha IEPBO MOHETE; 4.C=AUB
B - nosisnenue repba Ha BTOpoii MOHETE;
C - nosiBneHue aByx repOoB.
Onpenenurtpb, KAKOMY CIIy4ar0 COOTBETCTBYET
IAaHHOE COOBITHE:
4 dopMyiia KIIaCCUYECKON BEPOSATHOCTU 1. 4ncna BO3SMOXKHBIX CIIOCOOOB

CIIYKUT JJIA HaXOXKICHUA:

MOSIBJICHUST COOBITHS A

2. BEpPOSITHOCTH TMOSIBJICHUS COOBITHS A
3. yuca IeMEHTAPHBIX COOBITHI

4. coObITHsS A

© ®I'BOY BO «Henl 'Y»
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5 CoOwiTst A 1 B mpuBeieHBI Ha AUarpaMmme
Brena.
3amTpuxoBaHHas 00J1aCTh COOTBETCTBYET:

1. mepeceyeHun o 3TUX COOBITHI
2. pa3HOCTH ITHX COOBITHIT

3. TOCTOBEpHOMY COOBITHUIO

4. MPOTHUBOTIOJIOKHOMY COOBITHIO
5. OOBEINHEHUIO PTUX COOBITHHA

6 B pesynbrare nepeceuenus coobiTuii A u B:

1. mpousoiiaer coosiTHe A, coObITHE B
HE IIPOU30MIET

2. MPOU30MACT WK COOBITHE A, WK
coOrITHE B

3. HE MPOU30MUIET HU OJTHO COOBITHE

4. mnpousoiiier u codbiTHE A, U
coOobiTHE B

Paznen 2. OcHoBHBIE HOPMYITBI KITACCHY

€CKOHM TEOpUHU BEPOATHOCTEN

1 Hcnonb3ys hopmynny Ki1accuueckon 1/36
BEPOSITHOCTH, HAUTH BEPOSITHOCTh BHITAIUTH
Ty3 MUKOBOM MaCTH U3 KOJOABI UTPATBbHBIX
KapT (36 kapr).

2 JI71s1 HOArOTOBKY K 3a4eTy BbIAAHO 23 0.696

BONpPocoB. CTyEHT BbIyUnJ TOJIBKO 16.
HaiiTi BEpOsATHOCTB CAATH 3a4ET, €CIIH IS
3TOrO TpeOyeTCsl OTBETUTH Ha 1 BoIpoC.

3 Jlnst pacueTa BEpOSITHOCTH TIEPECEUCHHUS IBYX
cOOBITHH UCTIONB3yeTCs popmyrna:

1. yMHOKeHHSI BepOSITHOCT e
2. TEOMETPHYECKON BEPOSATHOCTH
3. CIIO’KE€HUs BEPOATHOCTEN

4. IOTHOM BEPOSTHOCTH

4 Jlist kako#l U3 MPUBEICHHBIX 3a/1a4 MOXKHO
HCIIOJIB30BaTh (POPMYITy MOITHON
BEPOSITHOCTH:

1. bpocaercs urpanbHas koctb. Haiitu
BEPOATHOCTb MOsABIICHU 1 min 6.

2. BelYMCcIuTh BEPOSTHOCTD BHINIA/ICHUS
2-X TepOOoB MPH TBYKPATHOM

OpOCaHUU MOHETHI.

3. BeposATHOCTH OM031aTh CTYAEHTY Ha
napy, ecJii OH efieT Ha aBTo0yce - 0.4,
Ha TpoJLieiidyce - 0.55. BbluuciauTh
BEPOSITHOCTH TOI0, YTO CTYAEHT
0I10312€T HA Mmapy.

4. BeposITHOCTB O1I037aTh CTYJIEHTY Ha

© ®I'BOY BO «Henl 'Y»
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napy, eCjii OH €JIeT Ha

aBtoOyce - 0.4, Ha Tpomneiioyce - 0.55.
CTyeHT oro3/1ai Ha napy.

Brerauncinuth BCPOATHOCTH TOI'O, YTO
0e3/IKa OCYIIECTRISIACh Ha aBTo0yCe.

Haiit BEposSITHOCTH BBITAIIUTH JBa OEJIBIX
1iapa nocje0BaresibHO U3 KOP3UHBI ¢ 4
OenpiMu U 6 yepHbIMH apamu. [ap nocne
MONBITKY HE BO3BPALIACTCS B KOP3UHY.

0.133

VYkazaTh Ha3BaHUE NMPHUBEICHHON (POPMYITBI

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

Choxxenusi BeposiTHOCTe

MMeroTcs 1Be OQMHAKOBBIX KOp3UHBL. B
MIEPBOM KOP3MHE HAXOMUTCS 3 OenbIx U 4
YEpHBIX 11apa; BO BTOpoil - 1 Gesnbix u 3
yepHbIX. HekTo BbIOMpaeT Hayraa oqHy U3
YPH U BBIHUMaeT U3 Hee map. Haiitu
BEPOSITHOCTh TOTO, YTO 3TOT I1ap OeJIbIH.

0.339

CryneHT npuilen Ha IK3aMeH, 3Has 6
Bonpocos u3 23. Ha sk3ameHe 3aaeTcs 1Ba
Bonpoca. Haiitu BEpOsSTHOCTB TOTO, YTO
CTYIEHT OTBETHT X0Ts Obl Ha 1 Bompoc.

0.462

Pasnen 3. IlocnenoBarenbHOCTh HE3aBUCUMBIX HcnibITaHu. @opmynbl bepuymu u [lyaccona.

1

VYKa3aTh, B KAKOM U3 IIEPEUUCIICHHBIX CIIy4acB
COOBITHSI MOJKHO CUUTATh UCTIBITAHUSMU
bepnymnm:

1. UrpanbHas KocTh of0pachiBaeTCs
He3aBucuMo N pa3. CoObITHS -
KOJIMYECTBO BBIMABILINX OYKOB.

2. UrpanbHas KOCTh NOAOpPACHIBACTCS
He3aBucumo N pa3. CoObITHA -
BBINAICHHE YETHOIO M HEYETHOIO
KOJIN4eCTBa 0YKOB.

3. UrpanbHast KOCTb TOAOPACHIBAETCS
He3zaBucuMo N pa3. CoObITUs - HOMED
VCIIBITAHNUS.

VYkazare 114 JaHHOU (OpMYIIbI ee Ha3BaHHe

P.(K)=C.p*(1-p)"*

1. popmymna Ilyaccona

2. popmyaa bepuyiim

3. popmyna moaHOM BEpOSTHOCTH
4. hopmyna reoMeTpUIECKOM
BEPOSITHOCTH

Kakoe 13 nepeuncieHHbIX ycaoBuil
MO3BOJISIET UCNONIb30BaTh hopmyny Ilyaccona
BMecTO Gopmyssl beprysu:

1. cCOOBITHS HE SBIAIOTCS UCTIBITAHUAMU
bepuymm.

2. A=N-p=const

3. coObITHS 00Pa3yIOT UCNIBITAHUS
BepuyJin, BepoSiTHOCTH OTHOTO
ycrexa p HAMHOTO MeHbIIe eJUHHUIBI,
00JIb1I0e YN CJI0 ucnbiTaHuid N, npu
sToM A=N-p=const
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4. BepOSATHOCTb OIHOTO yCIleXa HAMHOTO
MEHbIIIC CAUHUILIBI, OOJIBIIOE YUCIIO
WCTIBITAaHU M.
4 Touka Haymady Opocaetcs B Kpyr paauyca R, | 1. dopmyna beprymiu
B KOTOPBIH BIHCAH TPEYTOJIbHUK IJIOIIAAbI0 2. opMyna MoIHON BEPOSTHOCTH
S. Ykazare hopMyny mJis pacueTa 3. TeOMETPUYECKOE paCIIpeIeIICHHE
BEPOSITHOCTHU TMOMaIaHus TOUKHU B 4. popmyJia reomeTpuYecKOii
TPEYrOJbHUK. BEPOATHOCTH
5 ITepemaercs coobmenne u3 4 3HakoB. Haiitu 0.13
BEPOSITHOCTH TOTO, YTO COOOIIEHUE HE OyIeT
HCKa)XEHO, €CIIU BEPOSITHOCTh UCKAKEHUS
ontHOTO 3HaKa paBHa 0.4.
6 [Tocne 6ypu npou3somien oOpsIB Tenerpaduoit | 0.12
auHuM Mexay 40 -bIM U 65 -bIM
KuiioMerpamu. HaliTu BeposITHOCTB TOTO, UTO
00pbIB ipousomen Mexay S0 -biM U 53 -bIM
KUJIOMETPaMH.
Paznen 4 JluckpetHsle ciydaiiHble BEIMYNHBI
1 JIuckpeTHOH City4ailHOM BETMYUHON 1. cryyaiiHasi BeJIMYUHA,
Ha3bIBAETCS: NPUHUMAKOIIAS KOHEYHOE WIN CYeTHOe
YK CJI0 BO3MOKHBIX 3HAYEHH
2. cmy4aiiHasl BeJIMUYMHA, KOTOpast
MIPUHUMAET CITy4YaiiHbIe 3HAUYCHUS
3. BEpOSITHOCTb MOSIBJIEHUSI HEKOTOPOTO
COOBITHS
4. cmy4aiiHasi BEJIMUMHA, BEPOSITHOCTD
MOSIBJICHUST KOTOPOU MeHbIe |
2 Vkaxkure BepHbIN rpaduk Uit QyHKIMK 1.B
pacupenencHus: 2.b
— 3.A
Fix) 4.T
S b
1] i 1.5 —
o' U U N |
o S
0 -t 0 1 . . " TR 0 2 W p 4 n ' wX
3 VYkaxkute pacnpenenaeHue, KoTopoe He 1. GuHOMMATBHOE
SBIISIETCS PACIIpEACIICHUEM TUCKPETHOU 2. MyaCCOHOBCKOE
CIIy4allHOM BEJIMYMHBI: 3. 3IKCMOHEH U AJIbHOE
4. reoMeTpUYECKOE
4 VYka3aTh Ha3BaHHE MPUBEICHHOTO reoMeTpuvecKoe pacnpeaejaeHue
pacnpeeneHus
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Bepcus noxymenra - 1

ctp. 9

IlepBbIii 3x3eMILIAp

KOITA Ne

£i=0,1,...; pi=p'(1-p)

YKa)xute BEpOSITHOCTHYIO MOJIENIb, K KOTOPOU
MOXeET OBbITh IPUMEHEHO paclpeieieHne
Ilyaccona:

1. ucnertanust bepuyinu, rae £- uncno
ycnexos B N ucnbiranusx, JVN<<1

2. cirydaiHBINA BBIOOD IIapa U3 YPHBI
3. MyacCOHOBCKHH MOTOK COOBLITUH
4. ucnibitanus bepuynnu, rue £- qucio
YCIEXOB JI0 IEPBOW HEeylauu

VYKa)xuTe HOMEpP PUCYHKA, KOTOPHII
COOTBETCTBYET 3aKOHY PacIpeesICHUs
JUCKPETHOM CIIy4ailHOW BEJIMYUHBI:

gl-1 o] [eglo] 1]

p | 0307 p 03 08
A b

e[ 2[5 ] [e[2]3]

p [-03] 0.7 p | 03|17
B I

1.b

2.B
3.T
4. A

Paznen 5 HenpepbiBHBIE CiydaiiHbIE BEJTUYMHBI

HerepHBHa}I cnyqaﬁHaﬂ BCIMYHNHA MOXCET
IMPUHHUMATb:

1. cueTHOE KOJIMYECTBO 3HAYECHHUI

2. TOJIBKO ITOJIOKUTCIIBHBIC 3HAYCHU ST
3. HecueTHOE KOJIMYECTBO 3HAYEHH I
4. TOJIBKO HCOTpI/IIIaTeJ'II)HI)IC 3HAYCHUA

IIpuBeneHHBIN BEPOSTHOCTHBIN CMBICT
"BEpPOSATHOCTH TOTO, YTO CllydyaiiHasi BEIMYMHA
MEHBIIIE HaNepe] 3a1aHHOT0 3HaueHus X"
OTHOCHTCH K:

1. nucniepcun

2. MareMaTU4eCKOMY OKUJIaHUIO
3. IJIOTHOCTHU pacupeneneHus

4. pyHKuUMHU pacnpeneaeHust
BEPOSATHOCTEH

VKa3aTb BBIpQKEHUE, COOTBETCTBYIOIICE
(U3MYECKOMY CMBICTY TUIOTHOCTH
pacnpenenenus fz(X):

L. 1(x)=P(%);
2. fe(x)=P(x<E<x+dx);
3. fe(X)dx=P(x<&<x+dx)

VYkaxxuTe Ha3BaHUE pacHpeiesieHus, KOTOpoe
ABIISIETCS paClpeieIEeHUEM HENPEPHIBHOM
CITy4ailHON BEJTMYMHBI:

1. reomeTpuyeckoe
2. MyacCOHOBCKOE
3. HOpMAaJIbHOE

4. GMHOMUATBHOE

VYkaxxute BEpOSITHOCTHYIO MOJIENb, K KOTOPOi
MOXKET OBITh PUMEHEHO PAaBHOMEPHOE
HEIPEPBIBHOE pacipe/ieieHuE:

1. OpocaHue TOYKM Hay1a4y Ha OTPE30K
[a,b], cayuyaiinasi BeJlMuUMHA -
KOOPAMHATA TOYKH MONaJaHu.

2. ciyyaiiHasi BEJTMYMHA,
CKJIaabIBaromasiacAa u3 60JII>H_IOI‘O qucia
c11a00 CBSI3aHHBIX MAJIbIX CITYy4alHbBIX
BCIIMYHNH.

3. MyaCCOHOBCKHUH MOTOK COOBITHIA.
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6 [110THOCTH BEpOATHOCTEN CIly4ailHOM C=3
BEJIMYMHBI &, IPUHUMAIOIICH 3HAYCHUS

Ha uaTepsaie [0, 1], mmeer Buz f:(X)=Cx?,
rae C - noctosiHHas. Haiitu ee 3HaueHue.

Paznen 6. Yucnosrie XapaKTCPHUCTUKHU CﬂyqaﬁHbIX BCJIMYHH

1 Kakoe u3 mpuBeieHHBIX CBOWCTB 1.MC=C
CIIpaBEIJIMBO ISl MATEMaTHYECKOTO 2.MC=C?
oxunanus (C - MoCTOsTHHAS): 3.MC=0
4.MC=-C
2 VYkazarp pacripeneseHue, 1t KOTOPOro 1. paBHOMEpHOE pacmpeneneHne
MareMaTu4ecKoe 0’KUIaHUE COBIAIACT C 2. GUHOMHUAJIBHOE paclpe/ieieHue
JMCTIEPCHEH: 3. HET TaKoro pacrpeeeHus
4. pacnpenenenue Ilyaccona
3 BeIpaxxenue nis pacuera Jucrepcun 1. TonBKO 1J1 HENPEPBHIBHOM CITydaiiHOM
DE=ME-(ME? cripaBeunBo: BEJIMYUHBI
2. TOJBKO JUIsl TUCKPETHOM CITydaliHOMI
BEJIMYMHBI

3. 1Ji1s1 HenPePbLIBHOM U INCKPETHOMI
CJAyYalHBbIX BeJIUYNH
4. HecrpaBeIMBO IS BCEX CIy4alHBIX

BEJINYHMH
4 Haiiti MaTemaTHyeckoe oxunanue 1 Eu 1. M&=0.4 DE=0,44
JIUCIIEPCHUIO Dg CIIy4allHO! BEIUYMHBI £ , 2. M&=0,3 DE&=0,44
3a/IaHHOMU CIIeAYIONEeH Tabuien 3. M&=0,5 DE=0,5
pacrpejieeHus. 4. M&=0,4 DE&=0.5
£ 0 1 2
P 0.7 0.2 0.1
5 [TycTh ciy4yaiiHON BENMUYMHON ABIISAETCS ME=3.5

KOJIMYECTBO BBIMaJIeHUs repda mpu 7
OpocaHusix MoHeThl. HaifTu maremaruueckoe
OKHJIAHWE ITOM CIIy4allHOW BEJIMYUHBI.

6 Haiitu nucnepcuio KOOpAMHATEI TOUKH, DE=8.33
paBHOMEpHO Opocaemoii B oTpe3ok [ 5, 15].

3agauu K MNPAKTUYC€CKUM 3aHATHAM
3aI[an/I K IPAKTUYICCKUM 3aHATHUAM ITPUBCIACHBI B METOIUYECKOM pa3pa60TKe:

Jlanma A. B., 3ape3suna A. C. OcHoBHbIC TOHATHS, (OPMYJIBI W PACIPEACICHUS TEOPUU
BEPOATHOCTEH. METOOUYECKUX YKa3aHUAX K IPAKTUYECKUM 3aHATUAM 10 Kypey «Teopus
BEPOATHOCTH M MaTeMaTudeckas crartucTtukay: YemsOunck: YensOMHCKUI TOCYTapCTBEHHBIN
yauBepcuret, 2009. http://phys.csu.ru/umk/ver2009.pdf
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IIpumep BapuaHTa KOHTPOJIbHOI padorsl (Pasmens: 1,2,3)

1.

W3 smuka, copepxkaimiero Tpu Owmiera ¢ HoMepamu 1,2,3 BBIHUMAIOT 110 OJHOMY BCE
ounersl. Ilpennonaraercs, 4yTo BCe IOCIENIOBATEIbHOCTH OUJIETOB MMEIOT OJMHAKOBBIE
BEpOSITHOCTU. HaliTh BEPOSITHOCTH TOTO, YTO, XOTS ObI Y OTHOTO OHJIETa MOPSAAKOBBIA HOMED
COBIAJIET C COOCTBEHHBIM.

W3 ypHbI, conmepxkameil 3 OenblX M 2 YepHBIX LIapa, HNEPEoXKEeHO 2 Iapa B YpHY,
cozepkaityto 3 Oenblx W 3 yepHbIX Iapa. HaiiTu BeposSTHOCTH BBIHYTH IIOCIE 3TOrO M3
BTOPOM ypHBI YEPHBIN 1Iap.

[Tpocreiimeil paguoOMOIOIMYECKON MOJENbI0 IMOPAKEHUS KIETOK SBISETCS MOJEIb
IONAJIAHUs, COIVIACHO KOTOPOH KJIeTKa I'MOHET, eciau B €€ sApO IMOMaJAeT XOTsS Obl OfHa
MOHM3UpYIoIasd yactuua. Kakoll Bua MMeeT KpHuBasi BBDKUBAEMOCTH, TO €CTh 3aBUCUMOCTD
BEPOSTHOCTU HE MOPAKEHUS KAaKOW-T100 KIETKH OT YMCia YIAaBUIMX Ha MOMYJSALUIO YACTHI

N?

Bomnpocs! k 3xk3aMeny

O 00 1N DN K W —

28

. CratucTrueckoe onpeaesieHne BEpOsITHOCTEN.

. AnreOpa coOBITHIT U IPOCTPAHCTBO IEMEHTAPHBIX COOBITHH.

. Kitaccnueckoe onpeneneHne BEpOSTHOCTH.

. Baxxneiimme cBoiicTBa BEpOATHOCTH U MPOCTEUIITHE (POPMYIIBI.

. YcnoBHas BeposiTHOCTh. DopMyna yMHOKeHUS. He3aBUCUMOCTH COOBITHH.
. ®opMyI1a ITOJIHON BEPOATHOCTH.

. ®opmyna baiieca.

. Ucnibitanus bepuymu.

. ®opmyna bepnymm.

. ®opmyina Ilyaccona.

. Teopema bepuymmm*.

. 'eomeTpHuueckas BEpOSITHOCTb.

. JIuCKpeTHbIE CiTydaiiHbIe BETMYUHBI U MIX PACIPEICTICHHUS.

. ITyaccoHOBCKHIi TOTOK COOBITHI™.

. OyHKIMS paclpenesieHns] BEpOSTHOCTEN U €€ CBOMCTBA.

. IInoTHOCTH pacnpenieneHus: BEpoSTHOCTEH.

. OCHOBHBIE pactpeieNICHHUs HEMPEPHIBHBIX CITyYaillHBIX BEJTHMYHH.

. Maremarndeckoe 0’KUIaHUE U €r0 CBOMCTBA.

. Aucnepcus u ee cBOMCTBA.

. MHOrOMepHbI€ cy4aiHble BETUYHHbI*.

. [Ipeobpa3zoBanme cyqaitHbIX BETUIHH ™.

. HepaBenctBo UeOnieBa*.

. 3aKoH OoNbIIUX yucen™.

. LlenTpanbHas npenenbHas TeopeMa*.

. Beibopka. Beibopounbie xapakTepucTHKNA™.

. I[Tonsitue onenku. CoCTOATENHLHOCTh U HECMEIIEHHOCTh OI[CHOK™.
. Beibopounas cpennsiss. Hecmeniennas BeIOopodHas aucrepcus™.
. JoBeputenbHblil nuHTEpBall. [locTpoeHre TOBEpUTENHHOIO HHTEPBAIA ISl MAaTEMAaTHYECKOTO

OXKHJIaHUSI HOPMAJILHOTO pacrpeieieHus ™.
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HpI/IMe‘IaHI/IeZ *OTMEYEHBI BOIIPOCHI, HE BXOJAIINE B CIIMCOK BOIIPOCOB «TECOPETUYCCKOI'O
MHHUMYMa).

OO6s3arebHbIE paclpeiesieHUs CIyYaliHbIX BEJTMYUH:
- paBHOMEPHOE JUCKPETHOE,

- OMHOMHAJIBHOE,

- IyaCCOHOBCKOE,

- TCOMETPUYECKOEL,

- paBHOMEPHOE HEMPEPHIBHOE,

- OKCITOHCHIIHATILHOE,

- HOpMaJbHOE.

O KaXI0M U3 3TUX pacHpeaeseHUH He00X0IMMO 3HaTh CIEAYIOLIee:

- 00111251 BEpOSITHOCTHASL MOJIEJb, IJI€ MOSBIISIETCS] COOTBETCTBYIOIIAS Cily4yaliHas BeJIMYMHA,
- CMBICJI 3TO! BEJINYUHBL,

- 3aKOH pacIpeeseH s Wik QyHKIHS pacipeaeNeHus U TUIOTHOCTb,

- MaTEMAaTUYECKOE OXKUAAHUE,

- TUcIiepcus,

- CMBICJI [IapaMETPOB,

- KOHKPETHBIN TIPUMED.

4. HOPAJOK HNPOBEAEHHUA U KPUTEPUU OLEHHWBAHUSA
MNPOMEXYTOYHOM ATTECTAILIUU

4.1. Tlopsinok nmpoBeAeHUS MPOMEKYTOYHOM ATTeCTALUM

[IpomexxyTouHast arTecTanusi IpOBOJUTCS B (popMe dK3aMeHa B JIBa dTara.

Ha NnepBOM OTall€ CTYACHT BBIIIOJIHACT KOMHBI-OTCpHI:IfI tect u3 20 BOIIPOCOB.
[MpomomxutenbHOCTD — 30 MUHYT.

Ha BTOpPOM OTall€ CTYACHT OTBCYACT Ha BOIIPOCHI 3K3aMCHAIIMOHHOI'O ouiera.
DK3aMeHAIMOHHBIN OMJIET COAEPKUT JIBAa TEOPETUUYECKUX BOIpoca U 3aaady. Bpems moaroroBku
K OTBETY Ha BOMpPOCHI Omiera — 60 MUHYT.

4.2. PesyabTarbl MPOMEKY TOUHOM arrecTaluu " YPOBHHU
chpopMHUPOBAHHOCTH KOMIIETEHIIH I

MaxkcuManbHbIH 6aJul 32 mocemenne JeKIMOHHBIX 3aHATHI — 6 0aIoB, 3a MOCeleHne
NPaKTUYeCKUX 3aHATHH — 3 Oasa.

3amaHus K NPAKTUYECKUM 3aHATHSAM CTYIEHTBHl BBINONHSIOT B TEUEHUE CEMECTpa Ha
NPAaKTUYECKUX 3aHATHAX M B (OpME CaMOCTOSTENbHON paboThl. 3amaud CrpyNnmUpOBaHbI 10
TeMaM IPAKTUYECKUX 3aHATUN. B TeueHHMe ceMecTpa CTYIEHT JOJKEH CAATh OTYET I10 KaXKIOou
Teme. OTYeT IO TeMe CUYMTAETCS CAAHHBIM BOBPEMsI, €CJIM OH CIaH B TEUYECHUE Mecsla IOCIe
W3y4EHUsT TEMbl Ha NPAKTHUECKOM 3aHiATHUH. OTYeT mojapa3yMeBaeT peELIEHUE 3anad U3
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NPEVIOKCHHOTO CIHCKa 3ajJad M yMEHUE OOBSICHUTh XOJI pelieHust 1-2 3amad W3 TEMBI
MakcuManbHbBIN 021 3a cauy Bcex TeM — 42 6asioB.

Kpurepuu onieHMBaHus 0TYETA 10 TEMAM IIPAKTUYECKUX 3AHATUH!

Ouenka OtnuyHO Xopoto VYnosnerBoputens | HeynoBneTBopuTebHO
HO
Xapaxtepuctuku | Pemeno >80% | Pemeno >80% | Pemeno <80% 3anayu He pelIeHbI
OTBETa 3a/1a4, OTYET CJaH | 3aja4, OT4eT |3a/ay, OTYET CJaH
BOBpEMS CIaH He HE BOBpeMs
BOBpEMs
baer 6-7 6ayoB 3-5 6amnoB 1-2 Gamna 0 GamoB
YpoBeHb BBICOKHIA cpenHuit 0a30BbII HEJI0CTaTO4YHbIN
OCBOCHUSA
MIPOBEPSAEMBIX
KOMITETECHIU I

Taxxe B TedeHHME CEMeECTpa IPOBOAMTCS OJHA KOHTPOJIbHAs padora 1o pasgenam
«CratcTU4ecKkoe M KJIACCUYECKOe OINpeseleHne BeposTHocTel», «OCHOBHBIE (DOpMyIbI
KJIACCUYECKON Teopuu BeposTHOCTEN» M «llocimenoBarebHOCT, HE3aBUCUMBIX HCIIBITAHUM.
®opmynel bepuymu u Ilyaccona.». Ha koHTponbHOM paboTe CTyIEeHTy MpeiaraeTcsi peuTh 3
3agaul. MakcuMaibHbIN 6alll 3a KOHTPOJIBHYIO paboTy — 9 6aioB.

Kpurepuu onieHuBaHMsI KOHTPOJIBHOM pabOTHI:

XapakTepuCTUKH OTBETA bannsl YpoBeHb OCBOEHUS

MIPOBEPSAEMBIX
KOMITETCHIIUI

[TpaBMIIBHO ¥ C TIOSICHEHUSIMH PEIICHBI TPH 3a/1a9H 9 BBICOKHIA

Periens! Tpu 3aa4M, HO €CTh OIIMOKU 8-7 .

[TpaBWIIBHO ¥ C TTOSICHCHUSIMH PEIIICHBI JIBE 3aa91 6 CPEHIH

Pemiens! 1Be 3a1a4u, HO €CTh OIIHOKH 5-4 .

0a30BbIi
[TpaBrIIbHO penieHa oJIHa 3aa4a 3
YacTH4HO pellieHa ojIHa 3a1a4a 2-1 HEI0CTaTOYHbII

Taxum 06pa3om, 3a paboTy B ceMecTpe CTYACHT MOXKET MOITYYUTh MakcuMyM 60 Gaiios.

Ecnu crtymeHT 3a Bpems paboThl B cemecTpe Habpan MmeHee 25 0aimioB, JUIsl HETO IK3aMeH
IPOXOAUT B JIBa 3Tama; eciu 25 GaysioB M Oosee — TOJBKO BTOPOW 3Tal B MHCbMEHHO-YCTHON
dbopme 110 OGrteTaMm.

Kpurepuu oueHHBaHUs TecTa: KaXAbI NpaBUIBHBIE OTBeT — 2 Oamwta. MakcumanbHOE
kosnuecTBO 0aiutoB — 40. UToOBI TecT OBLT 3a4TEH, CTYICHT JOJDKEH AaTh MPABHIIBHBIC OTBETHI 11O
KpaiiHeir mepe Ha 15 BompocoB u3 20. Ecnm TecT He 3a4TeH, TO JO BTOPOTrO dTara dK3aMeHa
CTYICHT HE JIOMyCKaeTCsl.
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Basr 40-30 6amr 28-0 6amios
YpoBeHb OCBOEHUSI MPOBEPSIEMBIX KOMIIETEHIINI 0a30BbIi HEJI0OCTATOYHbIN

BTtopoii 3Tan 3x3aMena: B Owiere JBa TEOPETUYECKHX Bompoca (oAuH U3 0a30BOTO YpOBHS,
BTOPOI — U3 MPOJIBUHYTOTO YPOBHS) U OJHA 3a1a4a. Eciu cTyaeHT 3a Bpemst paboThl B ceMecTpe
HaOpan 55-60 6ayoB, OH OCBOOOKIACTCS OT PEIICHUS 3a]]a9l Ha SK3aMCHE.

MaxkcumainbHbIi 0asut 3a 0TBeTHI o ounety — 40 6anos.

KpI/ITepI/II/I OLICHHBAHM TCOPECTUYCCKUX BOIIPOCOB.

XapakTepuCTUKH OTBETA banbt YpoBeHb
OCBOCHHUS

MIPOBEPSIEMBIX
KOMIIETEHIINH

OtBetmn  Ha  oba  Bompoca  Owiera,  BOCIPOM3BEAS

COOTBETCTBYIOIINE MaTeMaTHYeCKHe BBIKIAJAKU U JIOTHUECKHE

paccyXJIeHus, 3aja4da IOJIHOCTBIO peIIeHa, CTYIEHT mpaBwibHO | 35-40 BBICOKUU

000CHOBBIBAET MPUHATHIEC pelIeHUs. BO3MOXXHBI HEeCyIleCTBEHHBIE

OIMOKH.

CryneHT TBeplO 3HAeT Marepual, I'PaMOTHO M IO CYILECTBY
U3JIaraeT ero, HO MPHU 3TOM JOMYCKAIOTCs HErpyOble OIMOKHU MPH
BBIBOZIE (DOPMYJT M pEIIEHUH 3a/laui WM OTCYTCTBHUE HEKOTOPBIX
HJIEMEHTOB BBIBOJIA.

25-35 cpemnHui

3HAET «TEOPETHUECKUH MHMHHMYM», T.€. OTBEYAET Ha BOIPOC
0a30BOro YpOBHSI U 3HAET OCHOBHBIE MOHATHS, COOTHOLIEHUS (0€3
BBIBOJIa), Ha3BaHHE M (U3UYECKUH CMBICI BEIUYMH IO JAPYIHM
BOIPOCOB Ouiiera.

10-20 0a30BbIid

He moxeT oTBeTUTH Ha BOIIPOC 0a30BOro YPOBH: 0 HEJOCTAaTOYHBIN

[Ipy moniBeeHWH WTOTOB YYMTBHIBAIOTCS pe3yJbTaThl Tekylied arrectanuu. [lomyueHHble 3a
TEKYIIYI0 aTTECTAIMI0 OAJIbl CYMMHPYIOTCS ¢ OaiiaMH, TIOJTYYEHHBIMU 32 KaKIBIH dTal TpH
POXOXKJICHUU TIPOMEXYTOUYHON aTTeCTAllNH.
ABTOMaTHuecKasl OlleHKa "y/IOBJIE€TBOpUTEILHO" BhIcTaBisieTcs 3a 51-60 OamioB (6amisl TeKyen
aTTeCTaIluu).
Kpurepun onieHnBaHus SK3aMeHa:

0-50 6anoB - HEYIOBIETBOPUTENHHO (2);

51-70 GamtoB - yIOBICTBOPUTEIBHO (3);

71-90 6annoB - xopotio (4);

91-100 6amnoB - oTIH4YHO (5).

Oco0eHHOCTH TIPOBEICHUH MPOIICTyPhl OIICHUBAHUS PE3YJbTaTOB 00ydCHUSI HHBAIUIOB U
JUI] C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBbsi 00O3HaueHbl B paboyeil mporpamme
JTUCIUATIITAHBI (MOTYIIA).

© ®I'BOY BO «Henl 'Y»




MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUpEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kadenpa obuieit 1 Teopernueckoil Gpuzuku

@DOH/I OLICHOYHBIX CPEACTB 110 AUCHMILIMHE «Teopus BeposTHOCTEI U MaTeMaTHYecKasi CTATUCTHKA 10 HAlPaBJICHUIO
nioprotoBky 03.03.02 «®usukay HanpasneHHocTH (podmmo) Guznka PIEOY BO «Yenl Yy

Bepcus noxymenra - 1 cTp. 15 IlepBbIii 3x3eMILIAp KOITA Ne

YpoBHU chOPMUPOBAHHOCTU KOMIETEHIIUN ONPEAEIAETCS CIEAYIOIIM 00pa3oM:

Bricokuii ypoBeHb CPOPMUPOBAHHOCTH KOMIIETECHIIUN COOTBETCTBYET OLIEHKE OTIMYHO:
npeanosnaraeT (GOpMUPOBAHUE KOMIIETEHIIMH Ha BBICOKOM YpPOBHE: CTYAEHT CBOOOJIHO
BIAJCET OCHOBHOM TEPMHUHOJIOTMEM M NOHATUMHBIM anmnaparomM IUCHMIUIMHBL «Teopus
BEPOSITHOCTEH M MaTreMaTHdecKas CTaTHCTUKa», 4TO MO3BOJIAET (hOpMYIMPOBaTh BBIBOJBI U
y4acTBOBaTb B JIUCKYCCHUHM I10 Y4€OHBIM BOIpOCaM JaHHOW JAHUCLUHUIUIMHBI; IOJHOCTBHIO
c(OpMHPOBAHO YMEHHE IMPUMEHSTh IOJIYYEHHYIO TEOpPETHYECKYylo 0a3y A pelleHus
KOHKPETHBIX IIPAaKTUYECKHX 3a/1a4 U YBEPEHHO BJIAJIETh HABBIKOM UX PELICHUS;

CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOLIO:

npezarnonaraeT GopMUPOBAHNE KOMIIETCHIIMI Ha CPETHEM YPOBHE: CTYIEHT XOPOIIO BIIA/ICET
OCHOBHOM TEPMMHOJIOTMEN M NOHATUMHBIM almaparoM IACHUILIMHBL «Teopus BeposiTHOCTEN
U MareMaruyeckas CTaTUCTHKa»; CQHOPMUPOBAHO YMEHHME IPUMEHSTH IOJyYEHHYIO
TEOPETUYECKYIO 0a3y JUIsl pellieHUs KOHKPETHBIX MPAKTHUECKUX 3aJad U BIaJeTh HAaBbIKAMU
penieHust 6a30BbIX 3a7a4,

ba30BbIil yPOBEHb COOTBETCTBYET OLIEHKE YIOBJIETBOPUTEIILHO!

npeanonaraerT (QopMHpoBaHHE KOMIETEHIIMM Ha HayaJlbHOM YPOBHE: CTYJIEHT 3HaeT
«TEOPETUYECKUI MUHUMYM» M HEIOCTAaTOYHO BJaJIe€T METOJaMM pelleHHs 0a30BBIX 3a]ady
10 IMcIMINUIMHEE «Teopus BEpOATHOCTEN U MaTeMaTHIeCKasi CTaTUCTUKAY,

Huskuii ypoBEHb COOTBETCTBYET OLIEHKE HEYAOBIETBOPUTEIIBHO:

CTYIEHT HE€ BJIAJIC€T OCHOBHOM TEPMHUHOJIOTMEN M NMOHATUHHBIM aIlapaToM JIUCLUIUIMHBI
«Teopust BepOATHOCTEN M MaTeMarU4yecKas CTaTHCTHKAa», HE BIAJCET HABBIKAMU pELICHUSA
0a30BbIX 33/a4.

© ®I'BOY BO «Henl 'Y»




03.03.02 ®dusuka, HanmpaBJeHHOCTDb (MPo¢uib) «Pusznka», ®OC no (ucuuniaune «Teopus
BePOATHOCTEH M MaTeMaTH4ecKas cTaTHCTHKa», 2025 rox Hadopa, ouHast popma o0ydeHust

@oHJ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A. C. 3ape3uHa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



