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AHHOTALUA
1. Teopusi BepOSITHOCTEI U MaTEeMATHYECKASl CTATHCTUKA

N3yuenne pucuumuinebl «Teopuss BEpPOSITHOCTEM W MaTeMaTH4YecKas
CTATUCTHUKA» HANpPaBJICHO HA IIOJYYEHUE 3HAHWM O CIy4YalHbIX SBICHUSIX U
aHAIMTUYECKUX MpUeMax paboThl C HUMHU, OBJIaJICHUE HAaBBIKAMU BEPOSTHOCTHO-
CTaTUCTUYECKOTO  aHaliM3a JMIIMpUYecKol  uHopMmanuu, GopMHUpOBaHUE
TOTOBHOCTH K WCIOJB30BAaHUIO TMIOJIYYEHHBIX 3HAHUH B MpodhecCHOHATHHOU
NEATEeIIbHOCTH

2. IIe.m; H 3aJJa4Yi JUCIIUITIJINHbI

Llenbro OCBOSHMS AUCHMILIMHBI SBIISICTCS M3J10KEHHUE OCHOBHBIX CBGI[CHI/Iﬁ 0
IIOCTPOCHHUH U aHAJIN3C MOI[GJ'IGfI, YUHUTBIBAIOIINX cnyqaﬁHLIe q)aKTOpLI.

3aj1lauaMu OCBOEHUS TUCLUATIINHEI SBJISIFOTCS:

e ocBocHME (YyHAAMEHTAJIBHBIX TOHATUM TEOPUU  BEPOSITHOCTEU U
MaTeMaTUYECKON CTAaTUCTUKY,

® OBJIaJICHUE OCHOBHBIMH METOAAMHU MOCTAaHOBKH U PEIICHHS] BEPOATHOCTHO-
CTaTUCTUYECKUX 3a]1ay;

® MpUOOpETEHUE HABHIKOB aHAlW3a CTAaTUCTUYECKOW WHMOpMAIH, BKIIOYas
MOJIy4YeHHE OIICHOK, IIOCTPOEHHE TPOTHO30B,  OTOOpa ONTHUMAJBHBIX
MOJIEIIEN U PE3YIbTATOB,;

e (opMmupoBaHME YMEHHMM U HAaBBIKOB [IJII CaMOCTOSITEJILHOTO OCBOCHUS
HOBBIX METOJIOB U HHCTPYMEHTOB BEPOSATHOCTHO-CTATUCTUYECKOTO aHAJIN3A.

2. MecTo qucHUILIHHBI B cTpykType OOII

«Teopuss BeposTHOCTEM W MaTeMaTW4ecKass CTaTUCTUKA»  SIBISIETCS
JUCITUILTMHON MOTyJIsT «MareMaTuieckuin»y 13 0a30BOM YacTH y4eOHOTO TIaHa.

JIns ycrentHoro yCBOeHHUs Kypca He0OXOAUMbI 3HAHUSI OCHOBHBIX TOHSATHI
U3 MaTeMaTHYeCKoro aHajau3a, JUHEHHOW anreObpbl W OOBIKHOBEHHBIX
nuddepeHnanbHBIX YPaBHCHHM, a Tak)Ke HABBIKM PEIICHUS OCHOBHBIX 3ajad,
paccMaTpUBAEMBbIX B 3TUX JUCHUTLIMHAX.

Bnagenue TeopeTMUECKMMU W NPAKTUYECKUMHM 3HAHUAMHU 10 JTaHHOM
JUCLHUIUIMHE HEOOXOIUMO JIsl YCIENTHOTO OCBOCHMSI TaKuX KypcoB Kak «Teopus
CIyYallHBIX TPOLECCOBY», «MeToapl W anrOpuTMbl OLECHUBAHUS IapaMeTpPOB
CIIy4alHBIX IIPOLIECCOBY.

3.00beM OUCHUILIHHBI: 9 3a4CTHBIX  CJWHMII, 324
aKaJIeMUYECKUX YacoB, B TOM YHCJIE:

KOHTAKTHAsl ayJIuTOpHasi padora: Jjekiuu 62 4aca, B T.Y. MpaKTUYECKas
noaroroBka 11 gacoB, mpakTHyeckye 3aHITHS 62 Jaca, B T.4. TIPaKTHIECKasi TIOATOTOBKA
11 gacos;

KOHTAKTHASI BHeAayJMTOpPHAasi PadoTa: KOHTPOJIb CAMOCTOSITEIHLHOM padOThI

20, B ToM ymcie kypcoBas pabota 10 , B Tom uncne PI'P - 10;



caMoCTosITeJIbHAS padoTa:

180

B

4aCoOB, B TOM YHMCJIC KOHTPOJIb

4. Ilnanupyemble pe3yJibTaThl 00y4eHHs 110 JUCHMILIHHE, COOTHECCHHbIE C
IJIAHUPYEMBbIMH Pe3yJIbTATAMU 0CBOCHHUsI 00pa30BaTeIbHOI POrPpaMMbl

[Tnaaupyembie pe3yabTaThl
OCBOCHUSI 00pa30BaTEILHON
mporpaMmMmel ((hopMUpyeMbIe

[Tnaaupyembie pe3yabTaThl 00yUSHHS 10
TUCLIUILINHE

KOMIIETCHITUN)
OIIK-1.1 OOmagaer 0a30BBIMH 3HAHHUSIMHU,
MOJIyYCeHHBIMU B 00JIACTU MaTEeMaTHYECKUX U
(WJIM) €CTECTBEHHBIX HAyK
OIIK-1  Cnocoben  mpumensts | OIIK-1.2 Hcnons3yer 06a3oBbie 3HaHUS B
(dyHIaMeHTalIbHbIE 3HaHUsA, | 00JIACTH MATEMATUYECKUX U €CTECTBEHHBIX
MOJIyYCHHbIE B oOnactu | HAayK B MNpodeCcCHOHATBHOM JesATENbHOCTH,
MaTeMaTUYECKUX u (W) | BHOCUT HEKOTOPBIE KOPPEKTHBBI TIPU HX
€CTECTBEHHBIX HayK, Y | UCIIOJIb30BaHUN B NpoQecCHOHATBHON
MCIIOJIb30BATh 170'¢ B | ICATEIBHOCTH
npodeccuonanshoit nesrensHoctu | OIIK-1.3  [lpumenser u  aganTupyer

Q)YHHaMGHTaHBHBIC IIOHATHA U PC3YJIbTATHI B
007aCTM MaTEeMaTHYECKUX M ECTCCTBEHHBIX
HAaYK K PCHICHHUIO 3aaa4 HpO(i)eCCI/IOHaJILHOﬁ
ACATCIBHOCTHU

OIIK-2 CnocoOeH uCnoyib30BaTh U
aJanTHPOBAThH CYIIIECTBYIOIINE
MaTeMaTHYECKHE METO/IbI u
CUCTEMBI TPOTPAMMHUPOBAHUS IS
pa3paboTku u peanuzanuu
QITOPUTMOB PEIICHUS TPUKIIATHBIX
3aja4y

OIIK-2.1 3Haer CYIIECTBYIOIIINE
MaTeMaTUYECKUE  METOJbl W CHCTEMBI
MpOTpaMMHUPOBaHUS

OIIK-2.2  Hcnonb3yeT  CyHIECTBYIOIIUE
MaTeMaTUYeCKHE  METOJAbl U CHCTEMBI
OporpaMMHUpOBaHusl sl pa3pabOTKU U
peanu3auuu aJIrOPUTMOB pelieHus
MPUKIIAJIHBIX 3a]1a4

OIIK-2.3 Pa3zpabarbiBaeT U peaqusyer
aITOPUTMBI peleHus 3a1a4

npodeCCHOHAIILHON JIeSITEIHbHOCTH Ha OCHOBE
TEOPETUUECKUX 3HAHUMN

5. @opma NPOMEKYTOYHOM aTTeCTAIIMU M CEMECTP MPOXO0KIEHUs — IK3aMeH
4, 5 cemecTtp, KypcoBasi padora - 5 cemectp, PI'P — 4 cemectp.

6. SI3bIK NpenoxaBaHus pyCCKU.

Il. Conep:xkanue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3iesiaM) ¢
yKa3aHueM 0TBeeHHOr0 Ha HUX KOJIMYeCTBA aKaeMUYeCKUX YaCOB 1 BU/I0B

Y4eOHBbIX 3aHATHH

‘ VYuebHas nmporpaMma ‘ Bceero ‘

KonTaktHas padora (dac.) ’ Camocrositen ‘
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JuckperHoe 46 8 0 12 |0 - 26
BEPOSITHOCTHOE
NMPOCTPAHCTBO.
o [Ipenmer TEOpUH
BEPOATHOCTEH.
Yacrora u ee
CBOICTBA.
e JluckpeTHoe
BEPOSITHOCTHOE
MPOCTPAHCTBO.

o CoObITHSI ¥ OTIepalin
Ha/Jl HAM.

e [Ipocreiimue
CBOICTBa
BEPOSITHOCTEN
COOBITHIA.

¢ Knaccuueckoe
orpesieieHe
BEPOSITHOCTEM.

e ['eomerpuyeckoe
orpesieieHAe
BEPOSTHOCTEH.

® DJIEMEHTBI
KOMOWHATOPHKH.

e YcioBHAS
BEpPOSITHOCTb.
HezaBucumoctsb
coOpITii.  PopMyITBI
[IOJIHOW  BEPOSITHOCTU
u baiieca.

e Cxema Beprynmm,
OMHOMUATEHOE
pacnpezeneHue.

e [IpenenbHble
TEOpEeMbI B  CXEME
bepnymm.




Onpenenenne
BEPOSATHOCTHOI'O
NMPOCTPAHCTBA B

o01eM ciaydae

® AnreOpa coOBITHIA.

e BepositHOCTHOE
MIPOCTPaHCTBO B
craboM CMBICTIE.

e Curma-anreOpa u
HOPOXKICHHAST  CHTMa-
anre0pa.

e Curma-anreOpa
6OpeIeBCKIX
TIOAMHOZKECTB.

e Jlemma o
HENPEPBIBHOCTH
BEPOSITHOCTHL.

e O0miee ompeneneHme
BEpPOSITHOCTHOTO
MIPOCTPAHCTBA.

20

12

Cayuaiinbie
BEJIMYUHBI U
BEKTOPHI.

e CnyyaiiHasi BeTMYMHA
U €e paclpeleeHue.
OyHKLMOHAIbHBIE
npeoOpa3oBaHUs
CITy4YaiHbIX BEJIMYMH.

e Ciy4ailHblii BEKTOp U
€ro  pacIpeelcHue.
OyHKLMOHATIbHBIE
npeoOpa3oBaHus
CJIy4alHbIX BEKTOPOB.

46

28




Yuciosbie
XapaKTepUCTUKHN
CJIIyYalHbIX BeJIMYMH
U BEKTOPOB.

e MaremaTu4eckoe
OXKHUJIAHUE CITy4aliHON
BEIMYMHBI W €ro
CBOWCTBA.

© MOMEHTBI.

e Jluctiepcust u  ee
CBOWCTBA.

o Koadpummenr
KOppeIsIlIid W €ro
CBOWCTBA.

o XapaKkTepUCTUKU
PPacTONOKEeHHUS u
(hopmbl
pacnpeeneHus.

o [ m160epTOBO
TIPOCTPAHCTBO
CIIy4YaiHbIX BEJIMYMH.

e YCII0BHOE
MaTeMaTHIecKoe
OXKHJIAHUE U YCIIOBHOE
pacnpeseneHue.

66

12

12

40

MmuoromepHoe
HOPMAJILHOE
pacnpenejieHue

12

10

ITpenenbubIe
TeopeMbl

® 3aKoH OOMBIIHX
YHCeJL

o XapaKTeprCTUIECKUE
H TPOU3BOIAIIIHC
(byHKIMH.

o [leHtpanbhas
TpeJieNIbHast TeOpeMa.

26

16

Hemn Mapkosa

e [lenr MapkoBa u ee
OIHCaHNE.

o Kiaccudukarust
COCTOSIHHH.

o CXOIMOCTb K
CTaIIOHAPHOMY
pacrpeieeHuro.




CraTucruueckas

CTPYKTYpa.

o OnpenencHre
CTaTUCTUYECKON
CTpyKTypbl. OCHOBHas
3a/1a4a
MaTeMaTUYeCKON
CTaTHCTHKU.

® DMIUpHYECKOe
pacrpenerneHue u
BBIOOPOYHBIE
XapaKTEPUCTHKH.

10

To4yeuHnle OLEHKH

napamMeTrpos.

e Toueunble OIICHKH
rmapaMeTpoB H  HX
CBOICTBA.

e MeTtomn!
OLICHMBAHUSL.

e HepaBencteo  Pao-
Kpamepa.

22

10

HNnTepBasibHbIe
OLIEHKM [TIAapaMeTpoB.

e lHTepBanbHbIE
OLIEHKU u ux
CBOWCTBA.

e Pacripenenenust
BEPOSITHOCTEM,
CBSI3aHHBIC c
HOpMaJIbHbIM
pacIpeeneHUEM.

e lHTepBanbHble
OLICHKU TUTS
apaMeTpoB
HOPMAaJIBHOTO
pacrpeneneHus.

o O0mMe METO/BI
TIOCTPOEHHS
JIOBEPUTEIIBHBIX
VHTEPBAJIOB.

22

10

Kpurepuu coracus.

e O6was METO/INKa
MOCTPOCHHS KPUTEPUSI
COIJIacHsI.

e Kpurepuu
Konmoroposa u
[upcona.

e Kpurepun
OZHOPOIHOCTU
BBIOOPOK.

® Kpurepun
HE3aBICHUMOCTH
TIPU3HAKOB.

22

10




IIpoBepka 24

CTATHCTHYECKHUX

THIIOTE3.

o OCHOBHBIE TIOHSITHS
TCOPHH  IPOBEPKH
CTATUCTUYECKUX
THUIIOTES.

o Jlemma
TTupcona.

o [IpoBepka CIIOXKHBIX
THUIIOTES.

Hetimana-

NTOI'O 324

62 11 62

11

20 180

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYueOHas mporpamma —
HAaMCHOBAHHE PA3JICIIOB U
TEM (8 cmpocom
COOMEemcmeauU ¢ pazoeiom

Bun 3anartus

O0pazoBarelbHbIE TEXHOJIOTHH

\| PIL])
I[I/ICerTHOC BCPOATHOCTHOC .HCKI_[I/II/I, MMPAKTHUYICCKUC 1. Uznoxenue TCOPECTUYCCKOT'O
IIPOCTPAHCTBO. 3aHATHUA mMarcpurajia

2. Pemenue 3amay

Onpenenenre BEpOSITHOCTHOTO
MPOCTPAHCTBA B 00IIEM ClTydae.

Jlexuuu, npakTuyeckue
3aHATHS

1. HznoxxeHune TEOPETUUYECKOTO
MaTepuaia
2. Pemenue 3agau

CiyvaiiHble BeJIMYUHBI U
BEKTOpBI.

.HCKI_[I/II/I, MMPAKTHUYICCKUC
3aHATHUA

1. M3noxeHne TeOPEeTUIECKOrO
MarepHaia

2. Pemienue 3amau

YucnoBble XapaKTEPUCTUKU
CITy4aiiHbIX BEJIMUMH U
BEKTOPOB.

Jlexuuu, npakTuyeckue
3aHATUSA

1. U3noxxeHune TEOPETHUYECKOTO
marepHaia

2. Pemenue 3agau

3. CaMmocTrosTenbHOE H3yYEHHE
TEOPETUYECKOTO  Marepuasia
(rm1bOEepTOBO  MPOCTPAHCTBO
CITy4aiHbIX BEJIMYHH)

MHOFOMCpHOC HOPMAJIbHOC

1. CamocTosiTeaprHOE HU3YUCHUC

pacnpenenenve TEOPETHYECKOr0 MaTepHala
IIpenenbHbIEe TEOPEMBI Jlexuuu, npakTuyeckue 1. UsnoxeHue TeOpeTHUECKOTrO
3aHATHS MaTepuaia
2. Pemrenue 3agau
Iern MapkoBa IIpaxTrueckue 3aHATHS 1. CamocrosTrenbHOE U3ydYeHUe

TEOPETHYECKOTO MaTepHana
2. Permrenue 3amau

Craructnaeckas cTpykrypa. | Jlexkumn 1. UsnoxeHue TeopeTHUECKOro
MaTepuaia

OMIIMpUYECKOe pacrpeesieHne | JIeKIuu, npakTu4ecKkue 1. UsnoxeHue TeopeTHUECKOTrO
Y BBIOOpPOYHBIE 3aHATHS MaTepuaia

XAPAKTEPUCTUKH.

2. Pemienue 3amau




Toueunble OLICHKU Jlekuuu, npakTuyeckue 1. H3noxxeHue TEOPETHUECKOTO
MapaMeTPoB. 3aHATHUSA Marepuaia
2. Pemenue 3amau
HHuTepBasibHbIE OLIEHKU Jlekuuu, npakTuyeckue 1. H3noxxeHHne TEOPETHIECKOTO
MapaMeTPOB. 3aHATHSA Marepuaia
2. Pemenue 3amay
Kpurepuu cornacusi. Jlexuuu, npakTuyeckue 1. UsnoxeHue TeOpeTHUECKOIO
3aHATHUSA Marepuaia
2. Pemenue 3amau
[TpoBepka craTucTHYECKUX Jlekuuu, npakTuyeckue 1. H3noxxeHHne TEOPETHIECKOTO
TUIIOTE3. 3aHATHSA Marepuaia
2. Pemenue 3amay

[IpenogaBanne y4eOHOW AMCLUUIUIMHBI CTPOUTCA Ha COYETAHUM JIEKLUH,
MPAKTHUECKUX 3aHATUHN U Pa3INUHbIX (POPM CaMOCTOSITEILHON paOOThI CTYIEHTOB.

B 1mpomecce OCBOEHHsA — NHUCLHMIUIMHBI  UCIIOJIB3YHOTCS  CIEHYIOIIME
o0Opa3oBaTeabHbIE TEXHOJIOTHH, CIOCOOBI M METOJIbI (DOPMUPOBAHUS KOMIIETEHIIUM:
TPaJAMLIMOHHBIE JIEKUWH, IPAKTHYECKUE 3aHATHS B JIHAJOTOBOM PEXHME,
BBINIOJIHEHUE NHANBUAYAIbHBIX 3a/laHUi B paMKaX CaMOCTOSITENIbHON pabOThl.

CamocTosiTenbHass paboTa CTYJICHTOB OpraHu3yeTcs B (opMe pEeIICHHS
CTAaHJAPTHBIX 3aJaHUM W 3aJaHUM TOBBIIMIEHHOM CIIOKHOCTH IO MPEHJI0KEHHBIM
TeMaTUKaM, a TaK)Ke BBITIOJIHCHUU PACUCTHBIX WJIM KYPCOBBIX PabOT, MHUCbMEHHBIX
JIOMAIITHUX 3aJaHuH.

IV. Ouenounble  Marepuaabl Ui TNPOBeJeHUs] TeKylled U
MPOMEKYTOYHOM aTTeCTALMHU
J{ns mpoBeneHns TEKyIen 1 IpOMEKYTOYHOM aTTECTALNHN:

4 cemecTp

OIIK-1 Cnocob0eHn npuMeHTh (pyHIAMEHTAJIbHbIE 3HAHHS, NMOJYYE€HHbIE B
00J1acTM MaTeMaTH4YeCKHUX U (MJIM) eCTeCTBEHHbIX HAYK, U HCN0JIb30BaTh UX B
Nnpo¢ecCHOHANTBbHOI 1eATeIbHOCTH

OIIK-1.1 O6namaer 6a30BBIMM  3HAHUSIMH, TIOJYYEHHBIMH B  00JacTH
MaTEMaTUYECKUX U (MJIM) ECTECTBEHHBIX HAYK

dopMa aTTecTanuu: OTBET M0 TeMaM Kypca (3K3aMeH)
Croco0 arrecTaliy: YCTHBIA UM TUChMEHHBIN
Kpurepun oneHKH:

* omeem yYelOCMHbLU, BePHbIU, Mmeopemuiecku 000CcHO8aHHbIU. Knrouesvle
NOHAMUSL U MEPMUHBL NOJIHOCBIO PACKpbimbl. Pakmvl U npumepsvl 8 NOJIHOM
obveme obocnosviéaom 6v1600b1 — 30 bannos,

* meopemuyecKkas apeymMeHmayus HenoJHAs UIU CMbIC] KII0YeBblX NOHAMUL
He 0bwscuen — 20 bannos,




00nyujeHul OwuUoOKU, npugeouiue K UCKAJACEHUTIO cmulena.
mepMuHoocuYeckull annapam packpoim — 10 6annos,

oonyujenvl  OWUOKU, C8UOemeNbCmeyloujue O HEeNOHUMAHUU  meMbl.
Tepmunonoeuueckuti annapam e packpvim — () 6an108;

8EPHO peuleHbl 3a0a4u, ULIocmpupyiowas 3Hanue Kypca — 10 6annos;

npu peweHuy 3a0ay, 0OnyueHvl apupmemuveckue oumuoKy — 5 6aLN08;

npu peuweHuy 3a0ay, OONyweHvl 1o2uieckue oumuoky — 3 oaua,

peutenue 3a0a4 HegepHo unu omcymemayem — ) 6annos.

OIIK-1.2 MHcnomp3yer 0a3oBble 3HAaHWA B O0JACTH MAaTEMATHUYECKUX U
€CTECTBEHHBIX HayK B MpO(EeCCHOHATBLHON ACATEIHHOCTH, BHOCHUT HEKOTOPHIE
KOPPEKTHUBHI TIPU WX MCTIOJIB30BAaHUH B TIPO(HECCHOHATBHOU MEATeTbHOCTH

dopma aTTeCTaIlMU: PEIICHHE 3a]1a4 110 TeMaM Kypca (MOYJIb):

1. knaccuueckoe onpedenenue 6eposMHOCIU;

2. YCN08HAs 8ePOAMHOCb, PopMYIbl NOIHOU 6eposimHocmu u batieca;
3. cxema Bepuynnu, bunomuanvroe pacnpedenerue,

4. meopemwr Myaspa-Jlannaca u Ilyaccona;

5. cyuatinvle 8eUYUHbL: pAcnpedesleHUe U YUCI08ble XapaKmepucmuKu,
6. cryuatinvie sekmopa: pacnpedeneHue U YUCI08ble XapaKmepUucmuKu.

Cnoco0 aTTeCTAallMU: IMChbMCHHBIMN

Kpurtepun o1leHKU:

peutenue noaHo u eepHo — 3 banna;

peuienue 6epHoe, HO HeOOCMAMOYHO OOOCHOBAHHOE UMU OONyujeHd
apugpmemuueckas owubka — 2 banna;

8 peulenuu 0oOnyujena jlocudeckas omuoxa — 1 oann;

peutenue omcymcemeyem unu Hesepro — ) bannos.

OIIK-1.3 Ilpumenser u agantupyeT GyHAaAMEHTAIbHbIE TOHATUS U PE3YyJbTaThl B
o0JacCTM MaTEeMaTHYECKUX W EeCTECTBEHHbIX HAayK K PEIICHHIO 3aJay
npo¢eCCUOHATIBHON JIEATEIIbBHOCTH

dopma arrecTaruu: perieHre 3a1a4 Mo TeMaM Kypca (JoMalrHue 3a1aHus):

1. knaccuueckoe onpedenenue eposimHocmu;

2. YC08HAS 8ePOSMHOCMb, (OpMYIbl NOAHOU 6epoamuocmu u batieca;
3. cxema Bepuynnu, bunomuanvnoe pacnpedenenue;,

4. meopemwr Myaspa-Jlannaca u Ilyaccona;

S. cnyuaiinvie 8eUUUHDBL pacnpeoeneHue U YUClo8ble XapaKmepucmuKu,
6. cnyuaiinvie sekmopa: pacnpeoenenue u Yuci08ble XapaKkmepucmuxu.

Cnoco0 arrecTanyu: MUMCbMEHHBIN

Kpurepun olieHKH:




* 0oKazamenbCmeo noiHo u eepro — 3 basa.

* 00KaA3amenbCcmeo 0 8epHoe, HO 8 NOJHOL Mepe He 000CHo8anHoe — 2 bala.
* 8 oKazamenbCcmee OonyujeHa rocudeckas oumuoka — 1 6aun.

* Jokazamenbcmeo omcymemeayem unu Heeepro — 0 bannos.

5 cemecTp

OIIK-1 Cnoco6eH npuMeHATH (PyHAaAMEeHTAJIbHbIE 3HAHUS, I0JIy4eHHbIE B
00J1acTH MaTeMaTHYeCKUX M (MJIM) eCTECTBEHHbIX HAYK, H HCI0/1b30BATh UX B
Npo(ecCHOHATBHOM 1eATeTbHOCTH

OIIK-1.1 OO6namaer ©06a30BBIMH 3HAHUSAMH, TIOMYyYEHHBIMA B  00OJACTH
MaTeMaTUYECKUX U (UJIM) €CTECTBEHHBIX HAYK

dopma arTecTaryu: OTBET 0 TeMaM Kypca (3K3aMeH)
Crioco0 arTecTalu: YCTHBIA WIH MUCHMEHHBIH
Kpurepuu oneHKH:

* omeem YeloCmHubIl, GepHblll, meopemuiecku o060cHosanubli. Kirouesvie
HOHAMUSL U MEPMUHBL NOTHOCMbIO pACKpblmbl. Dakmbl u NPUMepPbl 8 NOJTHOM
obveme obocHosvlsarom ebieoovl — 30 bannos;

* meopemuueckas apeymMeHmayus HenoIHdas UIU CMbICA KIOYe8blX NOHAMUL
He oovacnen — 20 bannos;

* Jonyujensl owuoKU, npugeouiue K UCKAHCEHUIO cmbicaa.
mepMuHoocuYeckull annapam packpovim — 10 6annos;

* Jonywjenvl OWUOKU, CBUOeMEeNbCmBYyIoWue O HENOHUMAHUU — MeMbl.
Tepmunonoeuweckuti annapam ne packpvim — () 6ani108;

* BEepHO peulenbl 3a0ayu, uLIocmpupyruas 3uanue kypca — 10 6annos,

* npu peuienuu 3a0ay, OOnyuleHvl apughmemuyeckue omuoKu — 5 6aniios;

* nNpu peuleHuu 3a0ay, OONyuensl 1o2uieckue oumuoKu — 3 bana;

* peuieHue 3a0ay HesepHo uiu omcymcemayem — () 6annos.

OIIK-1.2 MHcmons3yer 0a3oBbic 3HaHUS B O0JACTH MaTEMaTHYSCKHX U
€CTEeCTBECHHBIX HAyK B MNPO(ECCHOHATBLHON JEATCIBHOCTH, BHOCHUT HEKOTOPHIC
KOPPEKTHUBHI TIPU WX MCTIOJIb30BaHUH B TIPO(ECCHOHATLHOM NeITeTEHOCTH

dopma aTTecTallMy: PEIICHHE 3a1a4 TI0 TeMaM Kypca (MOJYJIb):
1. ycnoenoe pacnpedenenue u yciogHoe Mamemamuyeckoe O#CUoanue;
xapakxmepucmuieckue OYHKYuu,
YEHMPAalbHAs NPeoeNbHasl meopema,
yenu Mapxrosa;
MmoyeuHvle OYeHKU: C8OUCMEA U MEeMOObl NOCMPOECHUSL,
dogepumenvbHvle UHMEPBATIbL;
Kpumepuu coenacusi;
nposepra CMmamucmuyeckux 2unomes.

N OThWN



Cnoco0 arrecTanyu: MUCbMEHHBIN

Kputepuu oneHKH:
e peuieHue NOIHO U 8epHo — 3 baa,
e peuieHUue B8epHoe, HO HedOCMAmo4HO 000CHOBAHHOe Ul OONyUjeHd
apugpmemuueckas owuoka — 2 bana,
8 peulenuu 0onyujena jocudeckas omuoka — 1 o6anr,
peutenue omcymcemeyem unu Hesepro — () bannos.

OIIK-1.3 Ilpumenser u agantupyeT GhyHAaMEHTAIbHbIC TOHATUS U PE3yJIbTaThl B
0o0acTM MaTEeMaTHYECKUX UM E€CTECTBEHHBIX HAayK K pEIICHHUIO 3ajad
npodecCUOHaNbHOM eI TeIbHOCTH

dopma arrecTaruy; pelieHne 3a1a4 o TeMaM Kypca (JoMalHie 3a1aHus):
VCI08HOE pacnpeodeieHue U YCl08HOe MAMeMamuyeckKoe 0HCUOaHue;
xapaxkmepucmuyeckue OyHKyuu,

UEeHMPANbHASL NpedeibHasl meopema;

yenu Mapxrosa;

MoveyHble OYeHKU. CEOUCMEA U MemoObl NOCMPOEHUSL,
0ogepumeribHble UHMEPBAIbl,

Kpumepuu Co2nacusi;

npogepKa cmamucmudeckux cunomes.

ONOOhwWDE

Cooco0 aTrrecTanuu: MMCbMEHHBIN

Kpurtepuu oLieHKU:
e 00Ka3zamenbCmMeo NOJHO U 86epHO — 3 bauida,
e 00KA3aMeNbCmeo 0 8epHoe, HO 8 NOJIHOU Mepe He 000CHO8anHoe — 2 bana,
e OJoKkazamenbcmee 0onywena nocuyeckas owuoxka — 1 oann;
e 00KaA3amMenbcmeo omcymcemesyem uau Hegepro — () 6annos.

OIIK-2 ChnocofeH HCHoJb30BaTh W aJaNTHPOBATH  CYyILIECTBYIOILHE
MaTeMaTH4YecKre MeTOAbI M CHCTeMbI IPOrPAMMMPOBAHUS J1JIsI Pa3padOTKU U
peajin3alyu AJrOPUTMOB pellleHusl MPUKJIATHBIX 32124

OIIK-2.1 3Haer CyHECTBYIOIIME MATEMATUYECKUE METOABI U  CHUCTEMBI
pOorpaMMHUPOBaHUS

dopmMa aTTecTamu: OTBET Ha BOMPOCHI 10 TeMe MeTo 1 MoHTe-Kapio
1. obnacme npumenenuss u BO3MONCHOCMU MEMOO08 CMAMUCMUYECKO20
MOOenuposanus,
2. aneopummvl 2eHepayuu CIy4atHblX 8eIUYUH C 3A0AHHBIMU PACNPeOeNeHUsMU
6eposimHocmel;
3. Kpumepuu nposepKu adeK8amHOCMU IMIUPUYECKUX BblOOPOK 3A0AHHOMY
pacnpeoeneHuro.



Criocob arrecTaiu; yCTHBIN

Kpurepnu OLCHKH:
* NPABUNILHBII PA3BEPHYMbIU Omeem — 5 6ain08;
e NpasuIbHbl cocamolit omeem — om 3 00 4 6annos;
e omeem 8 YelomM HeNnPasUbHbLL, HO eCb KoppekmHbvle udeu — 1 unu 2 banina;
e omeem HesepHulli — () ban08

OIIK-2.2 Hcnonp3yeT CYHIECTBYIOIIME MAaTeMaTHYECKHE METOAbl U CUCTEMBbI
MpOrpaMMHUpPOBaHUs JJisl pa3pabOTKH M peaau3aluud  aJrOpuTMOB PEIICHUs
MPUKIIAIHBIX 3a]1a4

dopma _arTrecTalMy: OTBET HAa BOMNPOCH MO TEOPETUYECKUM OCHOBaM
CTATUCTUYECKOTO aHaJIn3a JaHHBIX:
® GbIYUCTIeHUE OCHOBHBIX ONUCAMENbHLIX CMAMUCMUK (CpedHee 3HAUeHue,
oucnepcusi, MeOUana, IKCMpPeMaibible 3HAYEeHUS U PA3Max 6bl00PKUL);
® nocmpoenue 2UCMocPamMmbl U €€ Cladcusanue;
® nocmpoeunue epaguka  IMAUPUHECKOU  (DYHKYUU  pacnpeoeneHus u
008epuUmeIbHOl NON0CHL OISl Heé,
® moueuHoe oyeHusanue napamempos ¢ nomowvio MHII;
® OJosepumenbHOe OYeHUBAHUE Napamempos;
® 1POBEpPK) co2nacus blOOPOYHBIX HAOIIO0EHUN C 3A0AHHBIM MeopemuidecKum
3aKOHOM pacnpeoeneHusl,
® 1P0BEepPKY 0OHOPOOHOCMU 08YX 8bLOOPOK,
® 1POGEPKY cUNnomes 0 napamempax,
® KOppeNayUOHHbI AHATU3.

Croco0 arrecTaluu: yCTHBIN

Kpurepuu oueHku:
* NPABUNILHBIU PA3BEPHYMbLU Omeem — 5 6aNn08;
* NpasubHbLU corcamblii omeem — om 3 00 4 6annos;
* 0meem 8 YeloM HeNnpasUbHblil, HO echb KoppekmHvle uoeu — I unu 2 banna;
o omeem HesepHblli — () bainos

OIIK-2.3  Pa3pabaTeiBaeT W  peaqu3yeT aJrOpUTMbl  pEIIeHHUs  3ajay
po(ecCUOHaNBbHOM IESITEIbBHOCTH HAa OCHOBE TEOPETUYECKUX 3HAHUM

dopma aTTeCTaIuu: BHITIOJHEHUE KYPCOBOM pabOThI
1. Ceenepuposamuv 06e noemopmsie 6b160pku 06vema N >100 U3 HOPpMAILHO2O

pacnpedenenus ¢ 3a0aHHbIMU RAPAMEMPAMY AU G|
2. Jlnsa kascootl 8b100pKU HAlIMU 8b1O0OPOYHbLE CPeOHee 3HAUeHUe, OUCNePCUlo,
MeOUaHy, dSKCmpemaivbHble 3HA4YeHUs U pa3mMax 6bl00PKU;



o1

. na  nepeou 6wvibopku nocmpoums  2paguk  dIMRUPUYECKOU  QYHKYUU

pacnpedenenua u eucmoepammy. Cenaoume 2ucmozpammy ¢ NOMOWbIO
NJIOMHOCMU ~ HOPMANbHO20  PACHpeOeNeHus,  Nped8apumesbHo  OYeHU8
napamempul;

. Hna  nepsou  6bl00pKU  nocmpoums  2paguK  IMRUPUYECKOU  DYHKYUU

pacnpeoeiieHus u 008epumebHyio noaocy 0Jis Hee,

Tlocmpoums oyenxu napamempos HopmaibHo2o pacnpeodenenus no MHII;
Ilocmpoums O0ogepumenvbHvie unmepeanvl O NAPAMEMPOE HOPMALLHO2O
pacnpeoeneHust:

a. 011 cpedHe20 npu U38ecmMHOU OUChePCUU (UCHONb308AMb 3HAYEHUE G° )]
b. ons cpeoneco npu neuzeecmuot oucnepcuu,
C. 011 ducnepcuu,

Io kpumepuio y? npogepumnv coznacue SMAUPULECKUX OAHHBIX C HOPMATLHBIM
pacnpeoeneHuem,

ITo kpumeputo y? nposepums 0OHOPOOHOCHIL BbIGOPOK,

. ﬂ]lﬂ 300AHHbIX dg U og npoeepunib cunomesvl 0 napamempax HOPMAlbHO2O

H0162=(70_ c Ho:a]_:azza
J

H,:a=
pacnpeoenenus. ) HO A%, b)

]
Lla#a, H1;02¢00 Hitag#ap

10. Ilposepums  6b160OpKU NOYUEHHblE BLIOOPKU HA HEKOPPEeIUPOBAHHOCHb.

Buvioowt  coenamv ¢ nomowplo moueyHou OyeHKu U 008EPUMENTBHOZO
unmepeana 0Jisi KO3 gduyuenma Koppeaayuu.

Cnoco0 aTTeCTAllMH . IMCbMCHHBIN

Kpurepun olieHKH:

® BCC pacyeThl MPOU3BEICHBI BEPHO, BBIBOJBI OOOCHOBaHBI M TPABHIBHO
apryMeHTHpOoBaHbI — 50 0aIOB,;

® BCE pacyeThl IMPOU3BEICHBI BEPHO, BHIBOJBI OOOCHOBAaHBI, HO B OTBETE
MPUCYTCTBYIOT  OIIMOKH,  CBUACTEILCTBYIOIIUE O  HEIOCTATOYHOM
MOHUMAaHUU HEKOTOPBIX pasnenoB kKypca — 30-49 6anos;

® pacyeThl BEpHBI, HO apryMEHTAIIUs HETOJHa WK YacTUYHO HeBepHa — 10-29
Oa/JIoOB;

® BCpPHO pEIICHAa TOJHKO YacTh 3a/JaHHK, apryMeHTaIus OTCyTcTByeT — 1-9
Oa/JIoOB;

® pEIICHHs HE BEPHBI WIH OTCYTCTBYIOT — () 6asios.

V. YueOHO-MeTOaU4YEeCKOEe U MHPOPMALIMOHHOE 00ecTieYeHue TUCHUILTUHBI

1) PexomeHayemasi auTepaTypa

OcHoBHas JuTEparypa:



1) Banmuu, K. B. Teopus BeposTHOCTEH M MaTeMaTHuYecKas CTAaTHCTHKA:
yueonuk / K. B. banaun, B. H. banuieikoB, A. B. PykocyeB. — 4-e¢ wusn.,
ctep. — Mocksa : [amkoB u K°, 2021. — 472 c. : wi., Tabi., cxem., rpad. —
Pexum JNOCTyTa: 1o MOJIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=684276

2) Kamununa, B. H. Teopust BeposTHOCTEH M MaTeMaTHdecKas CTaTHCTHKA:
yueObHuk s By3oB/ B. H. Kanmauna. — 2-¢ usn., mepepad. u jom. —
MockBa:  MsmarensctBo  FOpaiit, 2021.— 472c.—  (Bwicuiee
obOpazoBanue). — ISBN 978-5-534-02471-5. — TexkcT : 3MeKTpOHHBINA //
O6pa3oBartenbHas matdopma Opaiit [caifT]. —
URL.: https://urait.ru/bcode/468770

3) KonemaeB, B. A. Teopus BepoSATHOCTEH W MaTeMaTH4YeCKas CTaTHCTHKA:
yueOnuk / B. A. Konemaes, B. H. Kanuauna ; mox pen. B. A. Konemaepa. —
2-e u3., nepepad. u gom. — Mocksa: FOuutu-Jlana, 2017. — 352 c. : Tabn. —
Pexum JIOCTyMa: o MOJIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=692063

JlonoJiHMTeIbHASA JIUTEepaTypa:

1) I'mypman, B. E. Teopus BeposTHOCTEH M MaTeMaTHUeCKash CTATUCTHKA!
yueOnuk s By3oB/ B.E.I'mypman. — 12-¢ wu3g.— Mocksa:
WznarensctBo FOpaiit, 2021.— 479 c.— (Bricmee oOpa3zoBanme). —
ISBN 978-5-534-00211-9. — TekcTt: amekTpoHHbIH // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468331

2) Teopus BepoSATHOCTEH W MaTeMaTHYECKas CTATHCTHKA: yuyeOHoe mocobue /
T.A. I'ynait, A.®. Jlonrononosa, J.b. Jluteun, C.B. Menemiko. - 2-e¢ u3.
non. - CraBponons: Arpyc, 2013. - 257 c.: cxem., T1abn.; To xe
[D1eKTpOHHBIHI pecypcl]. - Pexum JIOCTyMa:
http://biblioclub.ru/index.php?page=book&id=277492

2) IIporpammHoe oGecrieueHue

Komnbrorepubiii  Kiaace  (akyiabTera NpPUKJIAIHOW MaTeMAaTHKH U
kuOepHeTuKku Ne 249
(170002, TBepckast 00.1., r.TBepb, CagoBblii mepeyJsiok, 1.35)

['ocynapCTBEHHBI KOHTPAKT Ha MOCTaBKY
Cadence SPB/OrCAD 16.6 JMIICH3UOHHBIX TMPOTPAMMHBIX TPOJTYKTOB
103 - TK/09 ot 15.06.2009

AKT mpuemMa Tnepeayd 1o  JOTOBOPY

FidesysBundle 1.4.43 x64 Ne02/12-13 ot 16.12.2013

Google Chrome OecIIaTHO

JetBrains PyCharm Community ecILIatiio

Edition 4.5.3

Kaspersky Endpoint Security 10| Akr Ha mepemauy mnpaB IIK545 or
st Windows 16.12.2022

Lazarus 1.4.0 OecIuIaTHO



https://biblioclub.ru/index.php?page=book&id=684276
https://urait.ru/bcode/468770
https://biblioclub.ru/index.php?page=book&id=692063
https://urait.ru/bcode/468331
http://biblioclub.ru/index.php?page=book&id=277492

Mathcad 15 M010

Akt npenocrasnenus npas MC00000027 ot
16.09.2011

MATLAB R2012b

Akt npepocrasienus mnpaB Ne Us000311 ot
25.09.2012

MiKTeX 2.9 OecruraTHoO
NetBeans IDE 8.0.2 OecriaTHO
Notepad++ OecCIuIaTHO
OpenOffice OecIIaTHO
.. noroBop Nel3918/M41 ot 24.09.2009 c¢
Origin 8.1 5r2 3A0 «CodtJlaitn Tpeita»
Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64
bit) OecILIaTHO
R for Windows 3.3.2 OecrIaTHO
STATGRAPHICS Centurion | Akt npuema-niepeaun Ne Tr024185 ot
XVLII 08.07.2010
MHoro¢yHKIIMOHATHHBIH
penakrop ONLYOFFICE Gecrinath | 6ecruiatHo
oe 10
OC Linux Ubuntu 6ecrurataoe [10 | 6ecriaTHo
Komnbrotrepusiii  kiaacc  ¢akyabTera MNPUKJIAAHON MATEMATHKH H

kuOepHeTuku Ne 251

(170002, TBepckast 00.1., r.TBepb, CagoBblii mepeyJsiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecIuIaTHO

Cadence SPB/OrCAD 16.6

l'ocynapCTBEHHBIN KOHTPAKT HA MOCTABKY
JIMLIEH3UOHHBIX MMPOrPaMMHBIX ITPOAYKTOB

103 - I'K/09 ot 15.06.2009

Google Chrome

OecIuIaTHO

Java SE Development Kit 8 Update 45

(64-bit)

OecIuIaTHO

Kaspersky Endpoint Security 10 s

Windows

AT Ha mnepemauy mnpaB [IK545 or
16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasienust npas M1C00000027
ot 16.09.2011

MATLAB R2012b

Akt npenocraBienus npas Ne Us000311
ot 25.09.2012

MHoro¢yHKIMOHATBHBIHI

penakrop ONLYOFFICE GecrinatHoe | GecriiaTHO
I10

OC Linux Ubuntu 6ecrirataoe 10 OecIuIaTHO
MiKTeX 2.9 OecIuIaTHO
MPICH2 64-bit OecIulaTHO




MSXML 4.0 SP2 Parser and SDK OecrIaTHO
NetBeans IDE 8.0.2 OecrIaTHO
Notepad++ OecIIaTHO
OpenOffice OeCIuIaTHO
i noroop Nel3918/M41 ot 24.09.2009 c
Origin 8.1 5r2 3A0 «CodrJlaitn Tpeita»
Python 3.4.3 OecruraTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruratho
WCF RIA Services V1.0 SP2 OecrIaTHO
WinDjView 2.1 OecIIaTHO
R studio OecIIaTHO

3) CoBpeMeHHBIE MPOQEeCCHOHATBHBIC 0a3bl JJAHHBIX W HH(POPMAIIMOHHBIC
CIIPABOYHBIC CHCTEMBI
1. 9BC «ZNANIUM.COM» www.znanium.com;
2. OBC «YuuBepcurerckasi oudanorexa onnaiin» https://biblioclub.ru/;
3. DBC «Jlans» http://e.lanbook.com.
BuptyaneHas odpasoBarenbHas cpeaa TBI'Y (http:/moodle.tversu.ru)
Hayunas oubmmoreka TBI'Y (http:/library.tversu.ru)

4) [epedeHp pecypcoB HHPOPMAITHOHHO-TEJICKOMMYHHUKAIIMOHHON ceTh «H-
TEPHET», HEOOXOIUMBIX JIJISI OCBOCHUS TUCIIUTUTAHBI
MHTEpHET-YHUBEPCUTET hitp:/Aww.intuit.ru
1) Jlomamruss crpanuna Yeprosoi H.I.
http://www.nsu.ru/mmf/tvims/chernova
2) YepnoBa H.U. Teopust BepostHocTel: YueOHoe mocodue/Cubl YTH. -
HoBocubupck, 2009. — 128 c.
http://www.nsu.ru/mmf/tvims/chernova/sibguti/tv-sibguti.pdf
3) Uepnora H.M. MaTemarndeckas CTaTHCTHKA: YUeOHOE
nocooue/Cubl"YTHU.- HoBocubupck, 2009.— 90 c.
4) http:// www.nsu.ru/mmf/tvims/chernova/sibguti/ms-sibguti.pdf
5) HaumonHanbHbIN OTKpBITINA YyHUBepcuTeT MHTYUT
http://www.intuit.ru

V1. MeToanyeckue yKa3aHusl JJ1sl 00y4AKOIIHUXCH M0 0CBOEHUIO TUCHMIIMHbBI
YueoOHOE MOcoOMe:

1) Cugopoa O.IN., 3axapoa HM.B., Xoxno I0.C. Marematuueckas
CTATUCTUKA: MPAKTUKYM MO TMOJYYCHHUIO MEPBUYHBIX MPO(EeCcCHOHATBHBIX
YMEHUM ¥ HaBBIKOB, B TOM YHCJIE TIEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-
uccnenoBarenbekoil gesrensHoctu. ' bOY BIIO "Tgep. roc. yu-1". - TBepsb:
Tsep. roc. yn., 2018,126 c.



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/
http://www.intuit.ru/
http://www.nsu.ru/mmf/tvims/chernova
http://www.nsu.ru/mmf/tvims/chernova/sibguti/

2) Xoxnos 10.C., 3axaposa N.B., Cumoposa O.U. Kitaccuueckast BEpOSITHOCTb.
KomOunaropuka: Ilpaktukym mno kypcy «Teopus BeposSTHOCTEH U
MaremMaTuyeckas cratuctuka», dvacte 1. ®I'BOY BO «TBepckoit
rocyIapCTBEHHBIN yHUBEpcUTET». - TBeph: TBI'Y, 2016. 40 C.
http://elibrary.ru/item.asp?id=27237516

3) Xoxuos 10.C., 3axapoBa W.B., CumopoBa O.W. YcioBHas BEpOSITHOCTb.
Cxema bepnymmu: Ilpaktukym mno kypcy «Teopust BepoATHOCTEW U
MaTeMaTuyeckas crathuctuka», d4acte 2. ®OI'BOY BO «TBepckoit
rocyapcTBeHHbI yHuBepcute». - TBepn: TBI'Y, 2016. 39 C.
http://elibrary.ru/item.asp?id=27271143

4) Xoxmnos 0.C., 3axaposa WN.B., CunopoBa O.M. Teopus BeposSTHOCTEH W
MaTeMaTh4YecKasi CTaTUCTHKA. Y4eOHoe nocooue / Treps, 2014. (M3nanue 2-
€, nepepad0TaHHOE U JIOMIOJIHEHHOE).

PyGe:xHoi (popMoii KOHTPOJIS YCIIEBAEMOCTHU CTYAECHTOB SIBISIETCA SK3aMEH,
KOTOPBI MPOBOAMUTCS B YCTHOM WJIM MUCbMEHHOU (hopme.
Y CTHBIN 3K3aMEH COCTOUT U3 2-X OJIOKOB:
® TeopeThyeckass 4acThb 2 00s3aTeNIbHBIX BONPOCA M BOMPOCHI U3 CIHUCKA
JTOTIOTHUTEIIBHBIX.
® [IPAKTUYECKas YacTh: PEUICHUE 3a/1a4.
[TMchbMEHHBIN PK3aMEH COCTOUT U3 2-X OJIOKOB:
® TeopeTHYecKas 4acTh: OCHOBHBIC OIpeaesieHus, (POPMYIUPOBKH TEOPEM,
JIEMM, YTBEPKJIEHUH (CM. CIIMCOK JIOMOJIHUTEIBHBIX BOIIPOCOB 10 KypCy).
® [IPAKTUYECKas YacTh: PEUICHUE 3a/1a4.

Texkymuii KOHTPOJb COCTOUT U3 BBIMOJHEHUSI 0053aTENIbHBIX 3aJaHUM, B
T.4. JOMAIIHUX pabOT, KOHTPOJIbHBIX 33JIaHUI U pacueTHON (KypcOBOIi) paOOTHI.

IIpoMe:KyTOYHBIH KOHTPOJIb BKJIIOYaeT 2 MHUCbMEHHbIE padOThl U
OCYILECTBISIETCS B Ipolecce OOy4eHHs] B COOTBETCTBHUM CO CpPOKaMu,
YCTaHOBJIEHHBIMU yueOHBbIM IIaHOM. [lo ero pesynbTaraM MNpOCTaBISAIOTCA
TeKyIIHe OaJlIbl B yUETHBIX BEIOMOCTSIX, KOTOPbIE BEET MPenoJaBaTelb.

Pe3yabTHpYyOIIAsi OLEHKA 332 CEMECTP CKJIAAbIBACTCS U3
® TEKyUIEro pyoexHOro KOHTPOJIS;
® CaMOCTOSITENIbHON paOOThI CTYICHTOB;
® 5K3aMEHALMOHHOMN OLICHKHU.

Pacnipenenenusi 6ayijioB 1O KaXKIOMY MOJIYIIO U PyOEKHOMY KOHTPOIIO

BBITJISIAUT CJICAYIOIMMUM 00pa3oMm:

Coaepskanue paboThl Moayas 1 | Moayasn 2
KonrtponbHas pabora 20 20



http://elibrary.ru/item.asp?id=27237516
http://elibrary.ru/item.asp?id=27271143

Cawm. pacueTtHas pabora/ 20
pao. 3aJIaHUsI TIOBBITII. CIIOKHOCTH
JIOM. 3aJaHUsA nom. 6aisl (He 6osee 15)
DK3aMeH 40

OuenouHble cpeacrna (4 cemectp)
Temamuka npakmuiecKkux 3aHAMUL

Tewma 1. Ilpocmetiuue ceoticmea seposimuocmeti coObIMUIL.

dopma KOHTPOJIsI: 00s13aTeNTbHOE JOMAIIIHEE 3a/I1aHHE.

Tema 2. Knaccuueckoe onpeodenerue geposmuocmet. I eomempuueckoe onpeoenenue
seposmuocmeil. Inemenmvl KOMOUHAMOPUKU.

®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHHUE.

Tema 3. Vcnosnaa seeposmuocmo. Hezasucumocms cobvimuii. Dopmynst noaHou
eeposimnocmu u baiieca

®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHHUE.

Tema 4. Cxema bepnynnu, bunomuanvroe pacnpeoenenue. lIpedenvhvie meopemvl 8
cxeme bepruynnu.

dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/1aHue.

Tewma 5. Cnyuainas eenuuuna u ee pacnpeoenerue. QyHKYUOHATIbHBIE NPEOOPAZ0BAHUS
CILYUAUHBIX GEIUYUH.

dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/1aHue.

Tema 6. Cnyuauinwiii gekmop u e2o pacnpeoenenue. QyHKYUOHATbHBIE NPEOOPAZ0BAHUSL
CTYYALHBIX BEKIMOPOS.

®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHuUE.

Tema 7. YHucnoswvie xapaxmepucmuxu C1iy4auHbIX 6eTUUUH.

dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 3a/IaHuUE.

Tema 8. YHucnoswvie xapaxmepucmuxu ciy4aibix 6eKmMopoas.

®dopma KOHTpOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHuUE.

Temamuka cmanoapmHuvlx 3a0a4.

1. Onupasich Ha CBOMCTBA COOBITHI M BEPOSITHOCTH, JI0Ka3aTh, YTO
P((AUB)\ ABC)=P(A)+P(B)-P(ABC).

2. I'pynna crtyaeHToB, cocrosmas u3 15 toHomedr u 20 aeByIIEeK, ACIUTCA
Clly4ailHpIM 00pa3oM Ha MATh MOJArPYNI MO 7 CTyAEHTOB B Kaxnoi. Haiitu
BEPOSITHOCTh TOTO, YTO B KaXJI0M MOArpynme OyaeT no 3 I0HOMIH.



3. Ha otpeskax [0,2] u [0,1] ciaydaiiHbIM O0Opa3oM U HE3aBUCHUMO JPYr OT Apyra
BBIOMPAIOTCS ABE TOYKH X U Yy . KakoBa BEpPOATHOCTB TOTO, YTO PACCTOSTHUE MEXKIY
HUMU He npeBocxoaut 0,57

4. BeposITHOCTh CBOEBPEMEHHOI'O BBIIIOJHEHUS CTYJACHTOM KOHTPOJBHON pabOThI
Mo Kaxaou M3 Tpex AucuuIuinH paBHa cooTBercTBeHHO 0,4, 0,3 u 0,5. Haiitu
BEPOSTHOCTh CBOCBPEMEHHOI'O BBIIIOJIHEHUS CTYJIEHTOM KOHTPOJBHBIX padOT HE
MEHEE YeM MO ABYM JIUCHUIUIMHAM, B MPEAMNOI0KEHUH, YTO KOHTPOJIbHBIE PA0OTHI
BBITIOJTHSFOTCSI HE3aBUCUMBIM 00pa3oMm.

5. BeposiTHOCTh moiiMaTh MedeHHYIO pbiOy paBHa 0,2. HailTu BeposSTHOCTH TOTO,
yto cpeau 10 moiimaHHBIX pBIO OyneT He Ooisiee 2-x MeueHHbIX. Kakoe Haubolee
BEPOSITHOE YMCJIO MEUEHHBIX PbIO BCTPETUTCA MPHU TAKUX yCIOBUSIX cpeau 10 pbio?
Haittu BEpOSITHOCTh COOTBETCTBYIOLIETO YMCIIA YCIIEXOB.

6. Ilpu urpe B pyJIeTKy BEpOSTHOCTD BBINAACHUS «3€p0o» paBHA 1/47. CKOJIBKO pa3

HY)KHO CBITPaTh B PYJETKY, 4TOOBI C BEpOsATHOCTHIO 0,9 «3epo» BHITIAJIO HE MEHEE
3-x pa3? (Mcmomws3oBath Teopemy Ilyaccona).

7. Ilycth c.B. £ mMeeT aOCOIIOTHO HEMPEPHIBHOE PACIIPEICIICHUE C TUIOTHOCTHIO
cx, xe[l4
g (0= {0, I/IH[a‘-Ie] '
Haiitu:
® [IOCTOSIHHYIO C,
® pacrpeneneHue c.B. n=¢& 2 ,

¢ MATCMATHU4YCCKOC OKMAAaHUC N JUCIICPCUTIO C.B. 77.

8. C.B. & u & mnesaBucumbl. C.B. & umeer pacnpeneneHue Ilyaccona c
mapamMmeTpom A=4, a CcB. & —  OuMHOMMANBbHOE pacHpeqeieHue ¢
napameTpamu n=8 u p=0.5. Halitu koappuuuenT koppensiuuu c.B. 45 —&r U

&2
IHpumepiot 3a0au noevlen Ol CLONCHOCMUL.

CrnoxHoCTB*
1. Ilycte A U B — He3aBUCUMBIE COOBITHS, & =1p U & =g — UX UHIUKATOPHI.

Jloka3ath HE3aBUCUMOCTh & U &5.
2. CnydaifHple BETUYUHBI X4q,..., Xy HE3aBUCHMBI M OJMHAKOBO PACIPEICIICHBHI.

o 1N
JlokazaTe HEKOpPEIMPOBAHHOCTH  CIyYaWHBIX BEIUYUH Y N >Xi |
i=1

Z=X;-Y.



3. EcTb 2 MOHETHI: 0/IHa — CAMMETpUYHAsA, Jpyras — ¢ 2-ms repoamu. [IpoBogum
N HE3aBMCHMBIX MCIIBITAHUN CIEAYIOLIEr0 TUIA: CIIy4aiiHO BbIOMpAaeM OJHY U3
MOHET, MOJ0PACHIBAEM €€ U OTMEYAEeM 4YTO MOsBUJIOCH. Ilycth S, — umcio
BbINaBIIKX repOoB. Haiitu pacnpenenenue S,,.

4. C.B. £ UMEET TeOMETPUUECKOE paclpeiesieHue ¢ mapaMeTpoM p . Berauciaute
PE=m+k|&E>m), m>1 k>1.

5. CB. & n &) HE3aBUCMMBI M HMEIOT CTaHAApPTHOE HOPMAaJbHOE
pactipenenenue. Onpeaenum c.B. n =& +&r U np =& — &, . HallTh moTHOCTH
pacIpeielieHus CIy4aiiHoOro BeKTopa 7 = (171,77 )

Ci10:)KHOCTB**
1. C.B. {, MMeeT reOMeTPUIECKOE paclpeielieHue ¢ napamerpoM p . Jlokasars,
4TO B mpenene npu p—0 C.B. 7=p-£, UMeET pacnpeneneune Ilyaccona ¢

napamerpom A=1.
2. CB. & U & HE3aBUCHUMBI M HMMEIOT CTaHJApTHOE HOPMAJILHOE
o1
<2
3. C.B. S, paBHa YHCIy YCIIEXOB B cxeMe bepHyIiu ¢ BEpOATHOCTBIO ycrexa p .

pacapeaenenue. HaliTu mioTHOCTH pacrnpeiesieHus ¢.B. 77 =In

C.B. N He 3aBUCHT OT S,, U UMeeT pacnupenenenue Ilyaccona ¢ mapamerpom A.
Haittu pacnipenenenue Sy .

4, CB. &§ u & HE3aBUCHMBI U HMMEIOT HENPEPBIBHBIC PACTIPEICIICHHUS C
IJIOTHOCTAMU pg (X) U pg, (y). Hantu pacnpenenenue c.B. =41 - &)

5. CB. & ® ¢, HE3aBUCUMBI M HWMEIOT TOKAa3aTelIbHbIE PACIPENCIICHUS C

nmapametpoM A. Jlokasathk, 9To C.B. 77; = Min(&, &) U 1y = max(&y, &y )—min(&, &)
HE3aBUCHMBL.

Bonpocut 0151 n0020moeKku K IK3ameny
OcHognwie eonpocol.

1. JluckpeTHOE BEpOSATHOCTHOE MPOCTPAHCTBO.

2. CoObITHS ¥ OTIepallK HaJl HUMHU.

3. BepositHOCTH COOBITHI U UX CBOWMCTRBA.

4. YcnoBHas BEposATHOCTh. He3aBUCUMOCTD COOBITHIA.

5. ®opmyJibl ITOJTHOM BEPOSITHOCTH U baiieca.

6. Cxema bepHymn. buHOMHAIBHOE pacnpeiesICHHE.

7. IlpenenbHble TEOPEMBI 1J11 ONHOMHAIBHOTO PacpeiesICHus.

8. Obuiee onpeneneHue BEPOSITHOCTHOTO MTPOCTPAHCTBA.

9. CnyuaiiHas BeIM4MHA U ee pacnpeneneHue. Kinaccudukaius pacnpeneneHui.
10. ®yHKIIMOHAJIbHBIE TPEOOPA30BAHUS CITyYaHHbBIX BEJIUYUH.

1 1. Cny4aitnblii BekTop U ero pacnpenenenue. Knaccudukaimms pacnpeaeieHui.



12. dyHK1IIMOHANBHBIE TPEOOPa30BaHUS CIyYaHBIX BEKTOpOB. DopMyIia CBEPTKH.
13. He3zaBucumeble ciiydaiiHble BEJTUYUHBI.

14. MareMaTnueckoe OXWUJAHUE JUCKPETHBIX CIIy4YalHbIX BEJIMYHH U €ro
CBOWCTBA.

15. Onpenenenrne MaTeMaTUYECKOrO OXHUAAHHS CIy4ailHOM BEJIUYMHBI B 0OIIEM
clIyyae.

16. CBolicTBa MaTeMaTHUCCKUX OXKUTAHUI.

17. YucnoBble XapaKTEpUCTUKU CIydyalHBIX BenuuuH. [ucnepcus u kodddunnent
KOPPEJSLHUU.

18. T'mnp0epTOBO MPOCTPAHCTBO CIyYaMHBIX BEIWYMH. 3ajaya O HAWIydIlIei
OLICHKE.

ﬂonwmumeﬂbnble 60npocol (:mamb Hau3ycmb)

1. OTHOCUTENBHAS YaCTOTA MOSIBJICHUS! COOBITHSI.

2. CtaTucTHYecKasi yCTOWYUBOCTh YacTOT.

3. Onpenenenre TUCKPETHOTO BEPOATHOCTHOTO MPOCTPAHCTBA.

4. 3amava Ha KJIACCUYECKOE OMpEIeTICHUE BEPOSITHOCTH.

5. Onpezenenne coObITHS B TUCKPETHOM BEPOSITHOCTHOM MTPOCTPAHCTBE .
6. briaronpuaTHBIN 37IEMEHTAPHBIN UCXO.

7. UTO 3HAYUT, 4TO COOBITHE MPOU30ILIO ((opManbHO) ?

8. Omnepanuu Haj coObITUSIMU (OopMaIbHO U HeOpPMANbHO): JOCTOBEPHOE U
HEBO3MOXHOE COOBITHSI, OOBEIUHECHHUE, MEPECCUCHUE, HECOBMECTHBIC COOBITHS,
CyMMa, MPOTUBOMOJIOKHOE, PA3HOCTh, OJJHO COOBITHE BJICYET JIPYTOE.
9. Anre6pa cOOBITHH.

10. Onpenenenre BEPOITHOCTH COOBITHS.

1 1. OcHoBHBIE CBOMCTBa BeposiTHOCTEH (1-6) .

12 . 'eoMeTpHrUeCcKOE ONPEICICHUE BEPOSTHOCTH.

13. Pa3Melnienusi, nepecTaHOBKU M COUETAHUSI.

14. YcnoBHast BEpOSITHOCTb.

15 . Teopema yMHOKEHUSI.

16. He3aBUCUMOCTH COOBITHIA.

17. Tlonuas rpyrma coObITHH.

18. ®opmyJia MoOJHOW BEPOSTHOCTH.

19. ®opmyna baieca.

20. Cxema bepuymu (popmanbHO ¥ HEHOPMATLHO) .

2 1 . bunomuansHOE pacnpeaesieHue (rae BO3HUKAeT U Gopmyia).
22. JlokanpHas ¥ MHTETpalIbHAsA Teopembl MyaBpa-Jlamnaca.

23. Teopema Ilyaccona.

24. Omnpenenenre BEpOSTHOCTHOTO IMTPOCTPAHCTBA B OOIIIEM ClTydae.
25. Onpenenenue G-areopsol.

26. ITopoxnennas c-anrebpa. bopeneBckas G-anredpa.

27. OnpenenieHne cay4yalHON BETUYHHBI.

28. PacripesenieHne ci1y4yaiiHON BEIMYHHBI.

29. ®dyHKIHMS paclpeaesieHus ¥ ee OCHOBHBIE cBoicTBa (1-5) .



30 . JluckpeTHOE pacnpeeieHne u ero cporcraa (1-3) .

3 1 . HenpepsiBHOE pactipenecHue u ero cBoicraa (1-7) .

32. Ilpumepsl cTaHZapTHBIX pacnpeneneHuit: bepHymnu, OWHOMHANIBHOE,
r€OMETPUUECKOE, TyaCCOHOBCKOE, PABHOMEPHOE, IMOKA3aTEIIbHOE, HOPMAJIbHOE.
33. OnpeneneHue ciry4aitHOTO BEKTOPA.

34. PacnpeneneHne ciiy4aliHOrO BEKTOpa.

35 . JIuCKpeTHBIN CIydailHbIM BEKTOp, TAOIMIIA €r0 pacipeeacHus,

CBOMCTBA IMCKPETHOI'O PACIIPEAECICHUS.

36. Ciny4aliHbIil BEKTOP C HENIPEPBIBHBIM pacnpenesnenueM. [InoTHocTh
pacnpeneneHus CIIy4aiiHOTO BEKTOPA U €€ CBOMCTBA.

37. MapruHaibHble (OJHOMEPHBIE) PacCHpeICICHUS U X BBIYMCIICHHE.

38. He3zaBucHUMOCTD Cy4alHbIX BeIWYUH ( B OOLIEM Cily4ae WU JUIsl HEMPEPhIBHBIX
U JTUCKPETHBIX C.B.).

39. ®opmyiia CBEPTKU B IUCKPETHOM U HEMIPEPHIBHOM CITy4asiX.

40. MaTtemaTryecKoe 0KUJJaHUE TUCKPETHOMN CIIy4YallHOW BEJIMYUHBI.

41 . MaremaTU4yecKoe 0KUJJaHUE HENPEPHIBHOW CIIy4ailHON BETUYUHBI.

42 . OCHOBHBIE CBOMCTBA MAaTEMAaTUUYECKOTO OKUAHU.

43. lucnepcust 1 €€ OCHOBHBIE CBOMCTBA.

44. Koapuauus. HekoppennpoBaHHbI€ CIIy4ailHbIE BETUYUHBI.

45 . KoappuureHT koppeisiiiiu U ero CBOMCTBA.

46. OnpenesieHue MOMEHTA CITy4YalHOW BEJTUYUHBI.

47. KBaHTuib nopsiika p i CIIy4aiiHOM BeIW4YuHbl. Meauana.

48. CX0IUMOCTh B CPEAHEM KBAAPATUUECKOM.

49. IlocTaHOBKA 33/1a4¥ O HAWUJTYYIIIEH JTUHEWHON OIICHKE.

50. JlemMma 0 nepnieHAUKYJIISIPE.

Tunoevie 3a0auu Ha mooyse
Moayas 1.
1. Wcnonb3ysi CBOMCTBA COOBITHI M BEPOSTHOCTH, JI0Ka3aTh, UTO
P(AUBUC\ ABC)=P(A)+P(B)+P(C)-P(AB)-P(BC)-P(AC)

2. K ogHomy u Tomy ke mpHUYaly MOAXoJsaT 2 kopaOss. Bpemena ux mpuxopa
HE3aBUCUMBI M PpAaBHOBO3MOXKHBI B TedeHHEe CyTOoK (24 waca). Haiitu
BEPOSITHOCTh TOTO, YTO OJHOMY M3 KOpabiel MpuaeTcs KI1aThb OCBOOOKICHUS
npuyania, €Clid CTOSHKa repBoro anured 1 yac, 2-ro - 2 yaca.

3. 12 5670k, 3 anenbcuHa 1 9 6GaHAHOB PaCKIIAIBIBAIOTCSA B 3 TakeTa 1o 8 ppyKToB
B KaxaoMm. HailTu BeposSITHOCTH TOTO, YTO B KaXJOM Makere OyAeT Mo
amneabCHUHY.

4. CrtpaxoBas KOMITaHMS pa3JefsieT 3aCTpaXxOBaHHBIX MO KjiaccaM pucka: I kimacc —
Mmanblii puck, Il kmacc — cpennuid, III knacc — Oonbmol puck. Cpeau 3TUX
kineHToB 50% mepBoro knacca pucka, 30% — BToporo m 20% — TpeThero.
BeposTHocTh HEOOXOAMMOCTH BBHITIJIAYMBATh CTPAXOBOE BO3HATPAXKICHUE IS
nepBoro kiacca pucka pasia 0,01, sroporo — 0,03, tperbero — 0,08. Kakoa
BEPOSATHOCTh TOTO, YTO HEKOTOPBIM 3aCTPaXOBAHHBIM MOJYYUT JECHEKHOE
BO3HArPAXKJICHHE 3a MEPUOJ] CTPAXOBAHUSI.



5. BepostHocTh mopaxkenust 1menu paBHa 2/5. Ilo menu mnpowusBomutcs 8
HE3aBUCHUMBIX BbICTpesioB. KakoBa BEpOSTHOCTh TOTO, YTO OYyAET HE MEHEe 2-X
nonaganuil. OueHUTh HanboJiee BEPOATHOE YHUCIIO MONAJaHUN B 1I€JIb IIPH 3TUX
YCIOBUSIX U HAWTH COOTBETCTBYIOLIYIO BEPOSITHOCTb.

Monyas 2.
1. CnydaiiHblii BEKTOp & = (&,&») UMEET paclpeieliecHHe ¢ MIOTHOCTBIO

C(2x+3y), x,ye[0]]
p§ (X! y) = {O
, unave

Havitu:
1) xoncranty C;
2) pacrpenenieHue C.B. n =&, /&,

3) ko3 uIeHT Koppeasuun p(&,E,) €B. & U & .
2. CiydJaitHas BeTWYMHA & WMEET HOPMAJbHOE PACIPEACIICHHE C IapaMeTpamMu
a=2 u o2 = 4. Haiitu:
1) xouctanty C Takyro, 4To P(|£|<C)=0.99;
2) MaTEeMaTHYCCKOC OXKUIAHUEC U JUCIIEPCUIO C.B. 17 =25 —1;

3aoanus nOGLIUEHHOU CIIONHCHOCMU.

3a7aHKsl TIOBBIIICHHOM CJI0XKHOCTH CIYKaT JJIsi MPOBEPKU CTEICHU
YCBOCHHUS  TEOpeTHYecKoro  Marepuanga. OHM  MMEIOT  MPAKTUYECKYIO
HAIPaBJIECHHOCTh M WUIKOCTPUPYIOT BO3MOKHOCTH MPUKIATHOTO MPUMECHEHUS
PE3YIBTATOB TEOPHH BEPOSATHOCTEH. BhIMmoaHeHne ATUX 3agaHuii 00s3aTeIbHO JIJIs
CTYJICHTOB, IPETCHAYIOIIUX HA OTJIMYHYIO OLIEHKY MO MPEIMETY.
Pemenne 3amay M0mKHO OBITH MOAPOOHO OIMKMCAHO, BCE MPOMEKYTOUHBIC
BBIKJIQJIKH 00OOCHOBAHBI.

IIpuMepHbIe BapHaHTHI 32/1a4.

Bapuasnr 1

B kxomHare oxupaHus CTOAT ABa Kpecna. J[Boe ycenuceh cpasy, a TpeThil
XKIET OCBOOOXKIEHHUS Kakoro- jJubo kpecia. BpemeHa cujeHus - He3aBUCHMBIC
BEJIMYMHBI, UMEIOIIME MOKA3ATEIBbHOE pacupeaeiieHue ¢ napamerpom A >0.

Havitnu:

1) Pacmpenenenue BpeMEHH, KOTJIa CHUCTEMa 3aHATA, €CIU TPETHH YEIIOBEK
BCETr/1a BEIOUPAET KPecao, KOTOPOE 3aHUMaJl MEPBbIi YeI0BEK.

2) BeposATHOCTh TOTO, YTO TPETHI BCTAHET PaHbIlIe BTOPOTO WIIK TIEPBOTO.



3) ILmoTHOCTP pacnpeneneHns BpeMEeH! OXUIaHUusI OCBOOOKICHHS Kpeciia st

TPETHEIO YCJIOBCKA.

Bapuant 2

Mpb1  HaOnogaeM 3a  €XKEAHEBHBIM HM3MEHEHHEM II€Hbl HEKOTOPOTO
(bMHaHCOBOTO aKTHBA (HANPUMED, aKIIMK) B TEUEHUE N JTHEH.

Iycts P(1),P(2)...,P(n) meny axtuBa B i- ThIi AeHb. Ilpeamonaraercs, 4To
OpUpalleHus  1eH X(i)=P(i+1)-P(i),i=1,n—1He3aBUCHMBI U  HMEIOT
HOpMAaJIbHOE pacIpeieIcHe ¢ NapaMeTpamMmu (a, o2 )

Hac wuHTepecyeT pacmpenesieHHe Tak Ha3blBaeMoll OTHOcuUTEnbHOM CKOopocTH
W3MEHeHUs 1ieHbI akThBa (rate of change).

P, N
ROC= P—t , Tae P;- leHa ceroansuHero aus, P, - neHa n—(x+1) et Haza.
X
Haiitu pacnpenenenne ROC.

Bapuanrt 3

B neGonbmiom Marasune paboTaeT TOJNBKO OJHA Kacca, MPUYEM BpeMs
oOCITy’>KMBaHHUSl KJIMEHTa B Kacce HMEeT I[0Ka3aTelIbHOE pacCIpeesieHue C
mapaMeTpom x> 0.

WNHuTepBanbsl BpeMEHU MEXAY ~BbI30BaMHU~ — T.€. OOpallleHUSIMU COBEPILIMBIINX
ITOKYIIKH B Kaccy

HE 3aBHUCAT OT BpeMEH OOCIYKHMBaHUS M Jpyr OT Jpyra M paclpeaesieHbl
IIOKAa3aTeJIbHO C mapameTpom A >0.

Haiitu:

1) BeposITHOCTB TOTO, YTO BTOPOI MOJOMIEAIIHIA TOOYAET B Mara3uHe MEHBIIIE
IIEPBOTO.

2) BeposTHOCTH TOTrO, YTO BTOPOMY TOJOIICANIEMY HE MPUACTCS IKAATh
OCBOOOXKIAECHHUSI KaCCBHI.

3) IInoTHOCTH pachpeencHrss BpeMEHH OXKUIaHUS OCBOOOXKIICHHS KAaCChl JJIs

BTOPOTI'O MMOKYIIATCIIA.

Bapuant 4
DyHKIUS pacipeaeIeHUs] BPEMEHHU JKU3HU JIUIsI HEKOTOPOUW IPYIIIBI JTI0AEN
AMeEET BUI: F(X):l—e_’l’x, A>0,x>0;
Haiiti BEposITHOCTH TOTO, UTO U3 TPEX ~HAyraj’ BHIOPAHHBIX YETOBEK TPETHI

MIPOXKUBET JOJIBIIE NIEPBOTO U BTOPOTO, €CIU MPOAOJLKUTENBHOCTH )KU3HU IS
Pa3HBIX JIFOJEU — HE 3aBUCAT APYT OT ApPYyra.



Bapuanr 5

Ha ymuue ectb naBe TenedoHHblE KaOWHBI, cTosue psaoM. Bpemena
pasroBopa - U1 pa3HBIX JIIOJEH HE3aBUCHMBI MMEIOT I10Ka3aTeIbHOE
pacnpeneneHue ¢ napameTpom g >0. MHTepBasibl BpEMEHU MEXAY ~BBI30BAMH  —

T.C. MPUXOJIaMU KEJIAIONINX MO3BOHUTH HE 3aBHCAT OT BPEMEH OOCITYKMBAHUS W
APYT OT ApyTa U pacrlpeeneHbl oKa3aTelIbHO ¢ mapameTpoM A>0.

Haiitu pacnpeneneHue MoJIHOrO BPEMEHU PadOThI TAKOW CUCTEMBI, €CIIH K
TeneoHaM MOCIEAOBATEIBHO MOAXOMAT JBa YEJOBEKa, MPUYEM MEpPBBIA BCEr/Aa
uzaet B ten. Kabuny nox Homepom 1, a BTOpoid, HE3aBUCHUMO OT TOrO CBOOOAHA JIH
nepBasi KaOMHa B MOMEHT €0 MIPUX0/1a WK HET, UJET B KaOMHY O] HOMEPOM 2.

Bapuant 6

Mp1 HaGnro1aeM 3a €KETHEBHBIM U3MEHEHUEM KOHEYHOM 1IEHbI HEKOTOPOTo
(bMHaHCOBOTO aKTHBA (HApUMeEp, aKIIMK) B TEYCHUE N JTHEH.

Iycts  P(1),P(2)...,P(n) ompemensior LeHy akTMBa B i- T JEeHb.
[pennonaraercs, uro npupamenns ueH X (i)=P(i +1)- P(i),i =1, n —1He3aBucuMsI

Y UMEIOT HOPMaJIbHOE paclpe/ie]IiCeHUE C MapaMeTpaMu (a, o? )

Hac wuHTEepecyeT pacnpeneneHue WHAUKATOpa (PUHAHCOBOTO pBIHKA MOJ
Ha3BanneM Moment (Momentum):

M=PR -P,

rae P, - meHa cerogHsHero aus, P, - mneHa n-— (X + 1) JIHC Ha3a]l.

Bapuant 7

K aBTOOYCHOI 0CTaHOBKE KaXK/AbIi Yac JOJKEH MOAX0AUTh aBTo0YyC ( B 11
4yacoB, B 12 gacos, B 13 yacoB, u T.11.), OJTHAKO OH MOXKET 3aIa3bIBaTh, HO
MakcuMyM Ha 1 gac.

[TycTh BpeMeHa 3ana3aplBaHuil aBTo0yca — He 3aBUCAT APYT OT APYyra, UMEIOLIIE
1) paBHOMEpPHOE paclpe/ieIeHuE;
2) Gera — pacrpesenenue, T.e. pacrpe/eneHne ¢ MIOTHOCTBIO
INa + - -
pf(x):M-(l—x)“ LxP 0<x<1l a,8>0;
[(e)-T(8)

YenoBek NPUXOIUT Ha OCTAHOBKY B JIFOOOM MOMEHT MEX/Y MOJIYJHEM U YaCOM
JTHS.

Haiitu:



a) BeposTHOCTB TOTO, YTO YETOBEK YCIIEET HA MOy /ICHHbBIN aBTOOYC;
b) Pactipenenenue BpeMeHH OKUAAHUS TIOIYACHHOTO aBTO0YCa;

c¢) Pacnipenenenue BpeMeHu OKuaHus OJMKaliero aprooyca.

Bapuanr 8

MsI HaOMrO1aeM 3a €KEIHEBHBIM U3MEHEHUEM KOHEUHOM IIEHBI HEKOTOPOI'O
(bPMHAHCOBOIO aKTUBA (HAIPUMED, AKIMH) B TCUCHUE N THEIL.
Iycte P(1),P(2),...,P(n) onpesensoT eHy aKkTHBa B i- ThIi{ JeHb.
Ipennonaraercs, uto npupamenus nen X (i)=P(i+1)—P(i),i=1,n-1
HE3aBUCUMBI U
nyctb U (i)=max(0, X(i)) u D(i)=-min(0, X (i)) onpenensior nonoxutenbHble 1
OTpULATEIbHBIE CKAUYKU LIEH (POCT U MaJIEHNE LIEH) COOTBETCTBEHHO.
peanonosxum, uto U(i) u D(i) He3aBrcHMBIe clyyaiiHble BETMYHHbI, UMEIOIIHE
NOKa3aTeIbHOE paclpeaeieHue ¢ mapameTpoM A >0 coorBeTcTBeHHO. Hac

UHTEPECYeT paclpeieieHue HHIuKaTopa (PUHAHCOBOTO PhIHKA T107] Ha3BaHUEM
Wunukarop otHocuTenbHOU cuitel (relative strength index).

RSl =—=
n

> U(i)+ 2. D)

i=1 i=1

Hatitu pacnpenenenue RSI .

BapuanTt 9

Bpemsi Xu3HM 118 HEKOTOPOW TpPYyHIbl JIOJEH HMMEET HENPEPBIBHOE
pacnpeneneHue ¢ INIOTHOCTBIO BUJA:

f(x)=—2, 0<x<100.

(1+x)*
YesoBek B BO3pacTe a JIET CTpaxyercs Ha b j1eT Ha clieyronmx yClIoBusIX: € OH
yMHUpaeT B TEYEHHUE ITOTO CPOKa, TO €ro pOJCTBEHHUKAM BHITIJIAYMBACTCS cymMMa M
pyOseii, unadue Hu4ero. CKOJBKO JOJDKHA CTOWThH Takas CTpPaxoBKa, €CId
cTpaxyercs N 4YelOBeK B BO3pacTe a JIET, Ha COOpaHHYI0 CyMMY | pa3 B TOJ
HAYUCIIIOTCS TIPOLICHTHI O CcTaBKe | % CJOXHBIX TOMOBBIX, & BEPOSITHOCTH
pa3opeHusl KOMIAaHWK HE JOJDKHA MpeBbIaTh 3%.

Bapuant 10

OyHKIHUS pacpeaeTIeHNs] BPEMEHHU KU3HU JUIsI HEKOTOPOW TPYNIIBI JTHOIEN
MMEET BUJ:



1

DF(x)=1- ——,x>0;

) (X) 1+x X
X2

2) F(x)= , 0<x<100
10000

Haiitu pacnpenenenrs MakCUMalIbHOW 1 MUHUMAJIBHOM MPOIOJKUTENIBHOCTH
YKU3HM JUISl IBYX ~Hayraj BbIOpaHHBIX YEJIOBEK, €CIIH MPOJIOKUTEIbHOCTH
YKU3HHM JUISL pa3HBIX JIOAEH — HE 3aBUCAT APYT OT JApyTa.

Bapuanr 11

JIBOE JTOTOBOPHIIMCH BCTPETUTHCS MKy a U b wacamu. Haiitn pacnpenenenue
BPEMEHU OKUJIaHMUS, €CIIH

1) Kaxnplii paBHOBO3MOXHO M HE3aBHCHUMO OT JPYrOro MPHUXOIHUT B JIOOOH
MOMEHT BpeMeHH Mex 1y a u b qacamu.
2) a=0, b=1. Bpemena npuxoma He 3aBUCSIT Ipyr OT Jpyra U UMEKT Oera —

pacrpenesieHue, T.e. pacipeeieHue ¢ TUIOTHOCTHIO

pg(x):M-(l—x)“_l-xﬂ‘l, 0<x<1, a,fB>0;

[(e)- T(B)
Memoouueckue ykazanus 014 6bINOJIHEHUSA PACYEMHO-2PauuecKoil
pabomul
Tema

Metox MonTe-Kapio (mo Bapuantam).

IIpumepHoe 3a1aHue HA padoTy

dUO 3amanue TpeboBanus

NBanos N.U. | Hanucatp [porpamMmmy
BBIYUCISIIONIYIO  [IOMIaAb
burypel, OTrpaHUYCHHOU

Ha Bxoge: umciio HaOMIOAEHUH U
JIOTIOJTHUTENIbHBIC TapaMeTphl, €CIIu
OHHM €CTh (CM. CBOM BapHaHT).

JINHUASIMA y=2; x=0;

yzx+1’y=1_x’ _1 SX Sl . Ha BbBIXOJEC: ILIOIIAaAb (I)I/Il"ypbl nu
Ncmonp30BaTh 3aMeYaHus OTHOCHUTCJIbHAA IIOIPCITHOCTD.

1,11

3ameuanue 1:




Ecnu cnydaitnas BenuuuHa (c.B.) & UMEET pagHomepHoe pacnpeodesieHue
Ha OTpe3Ke [O, 1], TO C.B. 7=a+ (b — a)§ UMEET PaBHOMEPHOE pacIpeieiCHHe Ha

OTpE3Ke [a, b] .

3ameuanmue 11:

[TycTh HEOOXOAMMO HANTH TUIOIIAIb HEKOTOpO# obmactu D.

ns 3Toro
1. Ctpoum mpsMOYyroJIbHUK co cTopoHamu ab u cd, comepxkaruii o6acts D.
A
d
c

2. PaccMOTpuM HE3aBUCHMBIE ClTyyaiiHble BETMYUHBI & U 77, TO€ C.B. £ UMEET
paBHOMEpHOE paclpeieieHne Ha oTpeske [a,b]; cB. 7 mmeer
paBHOMepHOE pacnpesienenue Ha otpeske [c, d].

1, ecnu(£,m)e D

Beenem c.B. ¢ = {O
, uHaue

Brrauciaum matemaTHueckoe OXXHMJaHHuC C.B. @

Mo =1-P((¢.7)< D)+ 0-P((&.1) D)= Mo = P((£,7)< D)= 2 rae

Sp: Sapeq - mromanu obmactu D u TpeyronpHuka abcd, cOOTBETCTBEHHO.
[Ipy BBIYKMCIEHUHU BEPOSITHOCTH P((ﬁ, 77)6 D) Mbl  BOCHOJIb30BAJIUCH

TCOMETPUYCCKUM OTPECICHUEM BEPOSTHOCTH, ITOCKOJIBKY CITyYJailHBIH
BEKTOD (5 : 77) MMEET paBHOMEPHOE pacnpeesienue B odnactu D.

CnenoBatensHo, Sp =Sgpeg - Mo
ITycts (Xl, yl), (X2, Yo ),...,(Xn, yn) - Toity4eHHble (“Ha0IroeHHbIE™)
3HaueHus cydaiiHoro Bextopa (&,7). TakuMm o0pasoM Mbl HMeeM N

1 Vi )eD |
€Cﬂ”(xl yl)e 0=12,...,n.

3HAYEHHUM C.B. @ Z1,29,...,2p, TOE Zj :{0 uHaye



n
2.7
Orcrona nomy4aeM, 4T0  Sp = Sgpeq - =1
n

OuneHounbie cpeacTna (S cemecTp)

Temamuka npakmuuecKux 3aHAmMuil
Tema 1. Vcnosnoe mamemamuueckoe odicudanue u ycrnogHoe pacnpeoeietue.
dopma KOHTPOJISI: 00s13aTeNIbHOE JOMAIIIHEE 3a/IaHne
Tema 2. Xapakmepucmuueckue u npousgoosuue QyHKYuu.
dopma KOHTpOJISL: 00s13aTeNbHOE JOMAILIHEE 33/IaHHUE.
Tewma 3. IJenmpanvras npedenvHas meopema.
®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHHUE.
Tewma 4. [Jenu Mapxkosa.
dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHHUE.
Tewma 5. Bwibopxa, 6bi60opounoe pacnpedeneHue u bl00pOYHble XAPAKMEPUCTUKU,
dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/1aHue.
Tema 6. Toueunvie oyenxku napamempos u ux CE0UCMBA. HECMEUWeHHOCMb U
COCMOAMENbHOCHb.
dopma KOHTPOJISI: 00s13aTeNIbHOE JOMAIIIHEE 3a/IaHue.
Tema 7. Oppexmusnvie oyenxu. Hepasencmeo Pao-Kpamepa.
dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/IaHue.
Tema 8. Memoowl nocmpoenus oyerox.
®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHHUE.
Tema 9. Humepesanvhvie oyenku napamempos: mMOUHbIU U ACUMNIMOMUYECKUU
HOOX0O0WL.
®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHuUE.

Tema 10. y2-xpumepuii coenacus Iupcona. y?-kpumepuu nesasucumocmu u

0OHOPOOHOCMU.

dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/1aHue.

Tewma 11. Ilposepxa npocmuix cunomes. Jlemma Hetimana-Ilupcona.

®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHuUE.

Tewma 12. Ilposepka cnoorcrnvix eunomes. Kpumepuii omnowenusi npagdonoooou.
dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 3a/IaHuUE.

Temamuka cmanoapmHuuslx 3a0a4

1. 3aKkoH pachpeeleHus JBYMEPHOM TUCKPETHOM ClydaliHOM Benuuunbl (X,Y )
MIMEET BUJI

-2 -1 1
X
Y

-1 0,25 0,2 0,1




| 0 | 0,1 | 0,2 | 0,15 |
Haiitu: koapduuument koppemsauuu p(X,Y) caydaliHbIX BETMIuH X U Y .
2. J1na naHHbIX U3 1.1. HAalTH pacrpeneneHue ci. Bed. Z = X *Y . HaliTu kBaHTUITB
opsiAKa p = 0.8 I CIIy4alHOM BEJINYUHBI Z .

3. CnyuaiiHas BeJIMYMHA ¢ MMEET IOKA3aTelIbHOE paclpelielieHue ¢ mapaMmeTpoM
A =2. HalTh XapakTepUCTHYECKYI0 (PYHKIMIO CIy4YalHOM BEIMYHMHBI 6 =1+2Z.
Haiitu ¢ ee moMOIIBIO M (&) .

4. Ilpennaraercsi cTpaxoBKa OT HECUACTHOTO Ciydasl, MO KOTOpOMl OyayT
BelIutaunBath 1000 en. ¢ BepodaTHOCTBIO 0,2 M HHYEro ¢ BepOATHOCTHIO 0,8.

Ceiiuac Takass ctpaxoBka crouT 10 en. IIpomano 1000 monmco. Haiitn
BEPOSITHOCTh 0€3yOBITOYHOM IEATETbHOCTH KOMIIAHUU TIPU TaKUX YCIOBUSIX.

5. Hexkto ctpensier mo mumienu. [Ipu nepBoM BhICTpelie BEPOATHOCTD MOIAaHUs
paBHa 0,5. IIpu HeyJauyHOM BBICTpEIIE BEPOSITHOCTD MOMAIaHus cHKaeTcs 1o 0.4,
a pu yaa4HoM — Bo3pactaet 10 0,6. HaliTu BepoATHOCTh IONIaAaHus IPU TPETHEM
BBICTpEJIC U TIOCIIC JUIUTENBHOM CTPEIbOBI 110 MUIIICHH.

6. Ilomydena BeiOOpka oObeMa N =20 U3 HOPMAJILHOTO paclpe/IeICHUS:

8’ 81 7’ 71 7’ 6’ 81 7’ 71 6’ 5’ 51 71 61 8’ 7’ 71 71 8’ 8’
519 /5|5]1 ]2 9|4 4|2 |6 |6 |1 2 |5]1 |8 ]800

[TocTpouTs BapHallMOHHBIA psAJl BBIOOPKM M TUCTOrpamMMmy (B3SiITb S5 paBHBIX
uHTepBaioB). Halitu BeIOOpOYHOE cpeaHee BBIOOPOUYHYIO JIUCIIEPCUIO U
BbIOOpOYHYIO MeauaHy. llocTpouTs AOBEpUTENBHBIM MHTEpBaN YpOBHS y =0,95

JUISL CPETHETO MPU HEU3BECTHOM JUCIIEPCUMU.
1. X:(Xl,...,XN) — TIOBTOpHas BBIOOpPKA W3 pachpeneieHus € IUIOTHOCTBIO

(x)= 2/0. xe_xz/@, x €0, oo),

0, HHaye

Pe rae O>0— HEU3BECTHBIN rnapamerp

pacnpezenenus. IloctpouTs oueHKy /Ui napameTpa @ 1o METOay HanOOJIBIIETo
paBaonoa00us U IPOBEPUTH €€ Ha HECMELIEHHOCTh U COCTOSITEIbHOCTb.
8. [IpeamomnaraeTcs, 4To Ciy4aifHas BeIWYMHA ¢ TpUHUMAET 3Ha4deHus 1,2 u 3 ¢

BeposITHOCTAMU O, O, 1-20 CcOOTBETCTBEHHO, 0<O®<1/2. IIpoBeneno 60
HE3aBUCUMBIX U3MEPEHHUN 3TOM BEJIMYMHBI B OJIMHAKOBBIX ycioBHsX. [Ipu 3ToMm 1
nosiBuiach 28 pas, 2 — 12 pas, 3 — 20 pa3. CornacyrTcs JIM JaHHBIE PE3YyIbTAThI C
IIPEANOJIATaeMbIM PACIIPEICITICHUEM.

9. Ilycte X =(X;) ectb BoOOpka o00bemMa N =1 M3 IIOKAa3aTEILHOIO
pacnpenenenus ¢ mnapamerpom In(4). JlokasaTh, 4TO ciydaiiHas BeJIMYMHA
T(X,6)=X;-In(1) ecTp LEHTpajibHAasi CTAaTUCTHKA U IOCTPOUTH C €€ IMOMOIIBIO
JIOBEPUTEIBbHBIA HHTEPBAJ JIJIsl TapaMeTpa A .

Ilpumepst 3a0au noGvIUIEHHOIL CTLONHCHOCHLU.

CJ0KHOCTR*




6. C.B. &§, & UM ¢ HE3aBUCHMBL, &, & MMEIOT MOKA3aTeNbHOE pacIpeiesieHue C
napaMeTpoM A, a & — pacupeneneHue bepHym ¢ mapaMeTpoM  p.
Hcnone3yss ¢opMylly TMONTHOW BEPOATHOCTH HAWTH pacmnpeiesieHus: C.B.
n=c-&+0-¢)&.

7. CB. &,&,... HE3aBUCUMBI, OJMHAKOBO pacOpeleseHbl H  HMEIOT
XapakTepuCcTUYECKy0 QYHKIHUIO ¢(t). C.B. N HE 3aBUCUT OT {5 j }, IIPUHUMAET
LeJIble HEOTPULATEIbHBIE 3HAYEHUS U MMEET MPOU3BOIALIYI0 (PYHKIUIO P(2).
[Tonoxxum Sy =0,...,S, =& +...+&,. HaliTh  XapakTepuCTUUECKYIO (PYHKIIHIO
C.B. S\.

8. Ilyctb (X,,,n>0) — omHOpOjHAs KOHEYHas Ienb MapkoBa, B KOTOPOM st
KaXXJIOro i CyHIECTBYIOT NPEACNBI 7| :nli_r>nOo Fij () mMepexoAHBIX BEPOSTHOCTEH
Rij(n). [loka3aTs , 9TO {n j} — 9TO pacCIpeeICHUE BEPOATHOCTEM.

9. X=(Xy,....XN) — MOBTOpHas BHIOOpPKa W3 TEHEPAIHHOW COBOKYITHOCTH C
MOHOTOHHOM U HenpepblBHON ¢.p. F(y). Jloka3aTb HECMEIEHHOCTh U

COCTOSITEIFHOCTh BHIOOPOUYHOM MeUaHbI Xq; 5.
10. X =(Xy,...,Xy) — TOBTOpHAsI BHIOOpPKA M3 I'€HEPAJIbHOW COBOKYITHOCTH C

HOpPMaJbHBIM  pacnpeneneHueMm. [Iposepsercs runoreza Hg:a=1, c?=1

MPOTUB aJIbTCPHATUBBI Hp: a=2, %=1, JIns IpOBEPKHU MCIIOIB3YETCS TECT C
25

KPUTHYECKOH 0071acThio K ={X=(Xy,...,xN): DX >c¢. IIpp KakoM C TecT
i=1

UMEET YPOBEHb « = 0,1. BRIUNCIUTH MOIIHOCTH TAKOT'O TECTA.

Ci0:)kHOCTB**
6. KakoMy pacnpeneneHui0 COOTBETCTBYET XapaKTepucThdeckas (yHKIUS

o(t) = ecost—l?
7. CnyuaiiHas BeIMUMHA & UMEET paBHOMEpPHOE pacipeesieHue Ha [0, 4], rae 6
— Heu3BeCTHBIA mapamerp. X =(Xq,X5,...Xy) — MOBTOpHas BBIOOPKA.

~ 1 :
[IpoBepuTh HA HECMEIIEHHOCTD OLIEHKY & = E(max ‘X j ‘ +min ‘X j ‘]
J J

8. Ilycts X =(Xq,X5,...XN) — TIOBTOpHas BBIOOPKA M3 CMELIEHHOIO
IMOKAa3aTECIILHOI'O pacrpeneieHus C rnmapaMeTpom A>0, T.C.
e X e x> A

ply,A) = . JlokazaTtb, 4TO CTaTUCTHKAa T(X,Z):N-(X(l)—z)

0, umaue

SABIIAETCS LEHTPAIIbHON U TIOCTPOUTH C €€ TIOMOIIBIO TOBEPUTEIBHBIA HHTEPBAII
YPOBHSA y UL mapaMmerpa A.
9. X=(Xq,...,X — TMIOBTOpPHAsI BBIOOPKA W3 TE€HEPAIBHONH COBOKYIHOCTH C
1 N

HOPMAJIBHBIM  PAaCIPENCICHUEM N(a,az) IToctpouts B IBHOM BUAE KPUTEpPUU



OTHOIIEHHS MPABIONOAOOMS IS TPOBEPKU TUMOTE3B Hg o’ =of NpOTHB

aNbTEPHATHBEL Hy 102 # of.
10. Brinucate B 0o0IIeM BUIE KpPUTEPHUM YPOBHS « ISl pa3ivueHus runore3 Hy

(paBHOMepHOEe Ha [-11] pacnpeneneHue) U H; (CTaHAAPTHOE HOPMAIBHOE
pacrnpeiesieHrue) 1 HATH €ro MOLTHOCTb.

Bonpocwt 014 noozomoeku K IK3ameny
OcHogHule gonpochwl.

1. T'unpOepTOBO MPOCTPAHCTBO CIyYaHHBIX BEIHYUH.

2 . 3ajgaya 0 HaMTy4lIeld JTUHEUHON OIICHKE.

3. YCoBHOE pacnpeielieHUe U YCIIOBHOE MAaTEMAaTHUYECKOE OKUIAHUE U

MX CBOWCTBA.

4. OyHKIMA PETPECCUU U €€ IKCTPEMATILHOE CBOMCTRBO.

S . MHOTOMEPHOE HOPMAJIBHOE paCIpEICICHUE.

6. 3aK0H OOJBIINX YHCEIL.

7. XapaKTepucTUYECKUE U TPOU3BOISIINE (PYHKITUU U UX CBOMCTBA.

8. LIIT nnst HE3aBUCUMBIX U OJUHAKOBO PACHPEICIICHHBIX CITyYalHbIX

BEJINYMH.

9. llenu MapkoBa: OCHOBHBIE MOHATHUS, KJIaCCU(PUKALIUSA COCTOSTHUA,

IIPEJEIIbHBIE TEOPEMBI.

10. CraTtuctruueckas crpykrypa. [Ipumepsl mapameTpuyecKkux CTpyKTyp.

11 . Beibopka, sMOupruecKoe pacupeeseHue, BBIOOPOYHbIE XapaKTEPUCTHKHU.

12 . OueHku nmapaMeTpoB U UX CBOKCTBA.

13. MeTtoaq MOMEHTOB U METO]T HAUOOJIBIIEr0 MPaBAONO00US.

14. HepaBenctBo Pao-Kpamepa u ontumanbHbIE OLIEHKH.

15. HWutepBasiibHBIE OLIEHKU. JlOBEpUTEIbHBIE HWHTEPBAIBI IS [APAMETPOB
HOPMAaJIbHOTO PaCIpeaeICHUs.

16. ITocTpoeHne 1O0BEPUTEIBHBIX HHTEPBAJIOB C MOMOUIBIO LIEHTPAJIBHBIX CTATUCTUK
Y ACUMIOTOTHYECKHA HOPMAJIbHBIX OLIEHOK.

17. Kputepun cornacus. Kpurepuit Konmoroposa u y2-kpurepuii [Iupcona.

18. IIpoBepku rurnote3 06 OAHOPOTHOCTH U HE3aBHCHUMOCTH.

19. OcHOBHBIE NOHATHUS IPOBEPKHU CTATUCTUUECKUX rUnores. Jiemma

Henmana-IIupcona.

20. IIpoBepka cinoxHbIX TUNOTE3. Kputepuit oTHOIIIEHUS TIPaBAONIOA00HS.

21. IlpoBepka rumnoTe3 o mapaMeTpax HOPMaJIbHOTO pacIpeAeIeHHUS.

Jlononnumenovusie 60npocevl (3Hamv HAU3YCMLb)

1. TuibOEepTOBO MPOCTPAHCTBO CAYYAWHBIX BEJIUUUH.
2. CXOIUMOCTh B CPETHEM KBAJIPATUUECKOM.
3. 3amaya o HaMTy4IIeH JTUHCHHOM OIICHKE.



5. Jlemma o nmeprneHANKYIISIPE.

6. VYcioBHOE pacmpeneneHue U YCIOBHOE MaTEeMaTHYEeCKOe

OXXHUJaHUE B IUCKPETHOM Cllydae.

7. YcnoBHOE pacmpeielieHHe U YCIOBHOE MaTeMaTHYeCKOe

O’KHJIaHWE B HETIPEPHIBHOM CITyYae.

7. YcnoBHOe pacmpeleneHue Il IBYMEPHOTO  HOPMAaIbHOIO

pacrpeesieHus.

8. DyHKIMS PErpeccuu 1 e SKTPeMaIbHOE CBOMCTRO.

9. MHoroMepHOE€ HOpPMaJIbHOE  pACIpEACiiCHUE;  OIpeaccHHE

IJIOTHOCTU U BEPOSITHOCTHBIN CMBICIT TApaMeTPOB.

10. CxoauMOCTh IO BEPOSTHOCTH.

11. Yro Takoe 3aK0H OOJBIINX YUCET?

12. HepaBenctBo YeOrbIiena.

13. 3.b.Y. ans H.0.p.C.B.

14. Teopema bepnymiu.

15. Ompenenenne  XapakTepUCTHUECKOM (QYHKIMM W €€  BBIYHMCICHHE

B JIMCKPETHOM U HEMPEPHIBHOM CIIyyae.

16. Boruncnenne  XapakTepuUCTHUECKOM  (DYHKIMU Ui JTUHEWHOTO

npeoOpa3oBaHus U CYMMbI HE3aBUCHUMBIX CB.

17. Teopema eqUCTBEHHOCTH.

18. Teopema HENMPEPHIBHOCTH.

20. XapakTepucTuueckue (QyHKUUMU [Js CTAHIAPTHBIX paclpeAesICHU:
OMHOMHUAJILHOE, -IIyaCCOHOBCKOE, -HOpMajbHOE (0OmMi ciaydail wu
CTaHJIapTHOE).

21. Cnabast cxoqumocTh GyHKIMKN pacrpeecHui.

22. Yto Takoe IeHTpaiabHas npeaeabHas Teopema?

23. II.ILT. nnst v.0.p.C.B.

24. Omnpenenenue e Mapkosa.

25. Opnopopanas uens Mapkosa.

26. HauanwHoe pacripesiesieHue.

26. BepostHocTM mepexoja M WX  CBoiicTBa (B OJHOPOJHOM

ciyuae).

27. PacnpenerncHue ey Ha N-OM Imare (B OJHOPOIHOM CITydae).

28. CranpoHapHOE pacnpe/iecHue.

29. OcHoBHag 3aJ1aya MAaTEMaTUYECKON CTATUCTHUKH.

30. Ompenenenre CTaTUCTUYECKON CTPYKTYPHI.

31. TlapameTpuyeckue U HeMapaMeTPUIECKUE CTPYKTYPHI.

32. Ilpumepbl mapaMeTpUUYECKUX CTPYKTyp: OMHOMHAIbHAsS, ITyaCCOHOBCKAs,
IMOKa3aTCJIbHAA, HOpMaJIbHaAs.

33. Beibopka, moBTOpHast BEIOOPKA.

34. BapuwaltmoHHBIN ST, TOPSAKOBBIE CTATHCTHKH.

35. DMmmmpuyeckoe pacrnpeneneHue, AMITUPUYECKAs byHKIHSA



36.

37.

39.

40.
41

42.

R &

pacrpejiefieHus1, THCTOTpaMma.

BeiOopounoe ~ cpemHee,  BbIOOpoOuHass ~— JUcHepcuss M BBIOOpPOUHBIE
MOMEHTBI.
Teopema o cBoMCTBax BHIOOPOYHBIX MOMEHTOB.
OmnpezneneHyre TOYEUHON OLICHKH.
CBoiicTBa OLEHOK: HECMEUIEHHOCTb, COCTOATEIBHOCTh, ONTHUMAJIbHOCTH B
CpEIHEM KBaJpaTUYECKOM, aCUMIITOTUYECKAsE HOPMAJIBHOCTb.
HepasenctBo Pao-Kpamepa.
OnpeneneHue Xu KBajapaT pacnpeneneHus, pacnpeneneHus CTbroneHTa
u pacnpenenenus Puiepa-CHenexopa.
OnpeneneHue  JOBEPUTEIBHOTO  HMHTEpBAJA. TouHocts U
HAJI€KHOCTh UHTEPBAIBLHOMN OLICHKHU.
['unore3a o cornacuu (0JHOPOJHOCTH, HE3ABUCUMOCTH).
OcCHOBHBIE HOHATHUSA TEOPUHU IIPOBEPKU CTaTUCTUYECKUX
TUIIOTE3: CTATUCTUYECKAsl TUIOTE3a, NPOCTas M CIOXKHAas THIOTE3bI,
OCHOBHasl (HyJeBas) TMIIOTE3a U aJIbTEpHATUBA, KPUTEPUH, KpUTHUECKAs
30Ha, CTATUCTUKA KPUTEPUS, KPUTHUUECKAs] KOHCTAHTa, OLIMOKH MEPBOTO
U BTOPOTO pOJAA, -YPOBEHb 3HAUMMOCTH M MOLIHOCTb KpHUTEpPHS,
paBHOMEpPHO HauOoisiee MOUIHBIA KpuTepui, Jemma Heitmana-IIupcona,
KPUTEPU OTHOLIEHHS MTPABAOIIOA00MS
Tunoevte 3a0auu Ha Mooy
Moayas 1.

BepositHocTh BbINazieHus repOa aiisi HEKOTOopodl MoneThl paBHa 0,45. Oty
MoHeTy nogopocumu 10000 pa3. Kakum OyeT MUHUMAIbHOE YHUCIIO BBIMABIIMX
repOoB, KOTOPOE MOXKHO TapaHTHUPOBATH C BEPOSTHOCTHIO (0,957
Ciy4daitnbiil BeKTOop & = (&1, &) MMEET paclpeiesIEHHE € INIOTHOCTHIO
Pf(x’y)={§, xel0,1], 0<y<1-x
, hHaye

Haittu ycnoBHbIE pacnipefeseHUue U MaT. OXKUJIAHUE CITyYallHOW BEJIUYUHBI &)
IpHu ycaoBuu &p =0.5.

. CnyyaliHast BenvuMHA ¢ UWMEET TraMMa pacHpeeseHue C  IMapaMeTpamu

a=2, f=1. HailTu XapakTepucTUUYECKYyI0 (PYHKIHUIO CIy4ailHOM BEIUYHHBI
n=2&+5. C IOMOIIBI0 XapaKTepUCTUUECKONW (QYHKIIUA HAUTH MAaTeMaTHIeCKOe
OKMJIAHUE CIIyYalHOMW BEJINYMHBI 7 .

PecTopan monx OTKpbITHIM HEOOM pabOTaeT TONbKO B moroxkue aHU. Ecnu B
JTAHHOW MECTHOCTH CErOfHs UAET JTOXIb, TO C BepoATHOCTHIO 0.4 OH Oyner u
3aBTpa. Ecnu ceronmHs Ao HET, TO 3aBTpa OH OyAeT ¢ BeposSTHOCThIO 0.1.
Onucath 3Ty CUTYallMIO C MTOMOIIBIO OJHOPOJHOM 1enu MapkoBa, MOCTPOUTH
MaTpULly nepexoza 3a OauH wwar. Haitu crauuoHapHOW paclpelesieHue LEelu.
CeronHst pectopaH 3akpbIT. HaliTu BEpOSITHOCTH TOTO, YTO OH OYyJET 3aKpPbIT
elie J1Ba JTH.



o b

Monyas 2.
[Tycts X =(Xy,.., X,,)- HOBTOpHas BeIOOpKa M3 pacmpenenenus llyaccona c

napametpoM A. [lo Meroay HamOOJIbIIET0 MNPAaBAOMNOIO0US HAUTH OLICHKY
napamerpa A. Jlokazarh, 4TO MOSyuyeHHasl OIEHKA SIBISIETCS HECMEIIEHHON U
cocrosiTenbHOM. Mcnons3ys HepaBeHcTBO Pao-Kpamepa, mpoBepuTh OIeHKY Ha
3¢ (HEKTUBHOCTS.

Ha tpex BHemHe OJWHAKOBBIX PhIHKaX A, B u C HCHOJB30BAJICS HEKOTOPHII
MEXaHU3M TOCYAapCTBEHHOTO PETYIMPOBAHUS M OTMEYaIoch yrydmmmmch (1),
yxyamuiauch (-1) uam ocranuch 6e3 usMmenenus (0) pes3ynbTaThl paboThl Gupm
OTIpeIeNIEHHOTO TUTIA. BTN MOTydYeHbI CIeayomue pe3yabTaThl:

Pesynbrar Tun peiHKa
rocyJJapCTBEHHOTO A B C
pEeryJIupoBaHus
-1 10 20 10
0 5 10 10
1 85 70 80

MOXHO JIM CUMTATh Ha YPOBHE 3HAYUMOCTHU « = 0,05, YTO UCCIEAYEMBbIE PHIHKU
ABJISIFOTCSI OTHOPOJHBIMU 1O PEAKI[MY HA BHEITHEE BO3/IECTBUE?

Memoouueckue ykazanus 0151 6blNOJAHEHUA KYPCOBOIUl padombul

3ananue Ha padoTy

CrenepupoBaTh JBE€ NOBTOpPHbIE BBIOOPKM 0OBeMa N >100 U3 HOPMaJIBHOIO
pacIpeeneHus.
Jlnst kakmod BBIOOPKM HAWTH BBIOOPOYHBIC CPEIHEE 3HAUCHUE, JHUCIEPCHUIO,
MeMaHy, SKCTpEeMallbHbIC 3HAYECHHUS U pa3Max BbIOOPKH.
Jlnst  mepBOil  BBIOOPKM  TMOCTPOUTH TrpaduK HSMIUPUYECKON  (QYyHKIHH
pacnpenenieHnss W rucrorpaMMmy. CriaguTe THCTOIPaMMYy C  ITOMOIIBIO
IUDIOTHOCTM  HOPMAJIBHOIO  PACHpENEICHUs,  IPEABAPUTEIBHO  OLICHUB
apaMeTphl.
[TocTpouTh OLIEHKHM MapamMeTPOB HOPMAJIBHOTO pacnpenenenus no MHIIL
[locTpouTh AOBEPUTENBHBIE WHTEPBAJIBl I IAPaMETPOB  HOPMAJIBHOIO
pacrnpeneneHus:

d. JIOBEPUTENbHBIM HMHTEpPBaN Uil CPEIHETO NPU M3BECTHOW AUCIEPCUU

(MICTIONB30BaTh 3HAUECHUE o2 );
b. noBepuTENBHBIN HHTEPBAI ISl CPEAHETO MPH HEM3BECTHOM JTUCTICPCHU;
C. JIOBEPHUTEIbHBIA HHTEPBAI JJIsi HEU3BECTHOW JUCTICPCHU.

ITo KpUTCPHUTIO ;(2 IMPOBCPUTHL COTJIACUC OMIIMPHUUCCKUX JAaHHBIX C HOPMaJIbHBIM

pacrpeieieHueM.

JIBe BBIOOpKH CrpYyNIHUpPOBaTH W MPOBEPUTH UX OJHOPOJHOCTb MO KPUTEPHUIO

2
X



8. lna mepBoil  BBIOOPKHM TPOBEPHUTH THIIOTE3bl O MapaMeTpax HOPMAaJIbHOTO
pacrpeeyICHHs
d. MPOBEPHUTH TUIIOTE3Yy H( :a=agy IPOTUB aJIbTCPHATUBLI Hq:a#ag,

b. mpoBepnTh THIIOTE3y H( 02 = 0y MPOTUB ANBTEPHATUBHI Hj o2 * oy.

9. Ins 1ByX HE3aBUCUMBIX BBIOOPOK U3 HOPMAJIBHOIO PACTIPEEICHUS MPOBEPUTD
TUIOTE3y O PABEHCTBE CPE/IHUX 3HAYCHUH (MpU pPaBEHCTBE TUCIIEPCUIN)

[Tpumep:
N al|o’| 7 a ag U o}
BapHaHTa DAL
1 HBanosB UBan | 0| 1 | 0,99 | 0,05 ao=0,5
HBaHOBUY co>=1

[Ipn reHepanuu BBIOOPOK M3 HOPMAJIBHOIO pPAaCHpElENECHUs HUCIOJIb30BaTh

mapaMeTpsl al o2

2
I[JBI IIPOBEPKHU I'MIIOTE3 UCIIOJIB30BATh IIAPAMECTPHL ag U oy
Y, O — doeepumeﬂbelzZ YPOB€EHb U YPOBEHbL 3HAYUMOCMU COOMEEMCNIBEHHO.

TpeOoBaHus K BHINOJHEHUIO U 0(POPMIICHUIO PACYETHBIX PadoT.
Pabota MOXeT BBINOJHATHCS BPYYHYIO HIHA C HCIOJb30BAaHUEM JIIOOOTO
W3BECTHOI'O CTYAEHTY MaKeTa MPUKIAIHBIX IPOrpaMM IO CTaTUCTHKE.
OTtuer o paboTe NOKEH COAEpPkKATh BCE TpeOyeMbIe JIJIsl paCUETOB HUCXOIHbIE
JaHHBIE, TMOAPOOHOE ONMCAHME BCEX ITANOB BBIYMCIEHUH CO CCBUIKAMU Ha
HEeo0XoauMble (HPOPMYJIBI.

Ouenka 3a padory.

[To pe3ynpTaTaM BBITIOJIHEHUSI KYpPCOBOM paOOTHI MMPOBOJIUTCS coOece0BaHue
CO CTYACHTaMHU, B XOJC KOTOPOI'O IIPOBCPACTCA CTCIICHD BJIAJICHUA TCOPCTUICCKUM
MaTcpuajioM, HCO6XOI[I/IMI>IM JJIs1  BBIIIOJIHCHUA pa60TBI U CTCIICHb BJIAaACHUA
OCHOBHBIMH MCTOAaMH, IIPUMCHACMBIMHU IIPpHU PCIICHHUU 3aJdad MaTeMaTH‘{eCKOﬁ
CTaTUCTUKU. HTOFOBaH OILICHKAa BBICTABJISICTCA C Y4CTOM PE3YyJIbTAaTOB
cobeceqoBaHus.

VIl. MarepuajibHO-TeXHUYeCKasA 0a3a, HeoOXoauMasi JJisl OCYIECTBJIEHUS
00pa3oBaTeJIbHOIO NMpolecca Mo JUCUUIIHHE

VYueOHas ayauTopus A1l IPOBEACHUS 3aHATHN Crounbl, CTyNbs, JIOCKa
JEKIUOHHOTO THUIIA, 3aHATUN CEMUHAPCKOTO THUIIA, MeJioBast
KYpPCOBOI'O MMPOEKTUPOBAHUS (BBIIIOIHEHUS KYPCOBBIX
paboT), TPYNIOBBIX ¥ MHIUBHUIYaTbHBIX
KOHCYJIbTAlMM, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOU
aTTecTanuu, YueOHas ayTuTOpus




Ne 310
(170002, TBepckas obnacts, r.TBepb, nep. CanoBbii,
1.35)

VYueOHas ayauTopus 11l IPOBEACHUS 3aHATHN
JICKITMOHHOTO THUIIA, 3aHATUH CEMUHAPCKOTO THIIA,
KyPCOBOTO MPOEKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
paboT), TPYNIOBHIX ¥ HHIUBUIYATbHBIX
KOHCYJIBTAIIHH, TEKYIIEr0 KOHTPOJIS U TPOMEKYTOUHOMN
aTTecTauuu, YueOHas ayIuTOpHs

Ne 205
(170002, Teepckas obnacth, r. TBeps, mep. CaToBbIH,
1n.35)

Habop yuebOHo# Mebenu,
dKpaH,
POEKTOP.

YueOHas ayauTopus A1l IPOBEACHUS 3aHATHN
JIEKIIUOHHOTO THUIIa, 3aHATUU CEMUHAPCKOTO THUIIA,

Habop yueOHo# mebenu,
JKpaH,

KYPCOBOT'O MPOEKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX | IIPOEKTOP.
paboT), TPYNIOBBIX U MHIUBUIYATbHBIX
KOHCYJIbTallUM, TEKYIIETO KOHTPOJISI U IPOMEKYTOUHOMN
aTTecTanuuu, YueOHas ayIuTOpHs
Ne 318
(170002, TBepckas obnacth, . TBeps, mep. CaToBbIi,
1.35)
VYyebHas ayaguTopus AJisi IPOBEACHUS 3aHATUN Habop yueOHolt mebenu,
JIEKIIMOHHOTO THIIA, 3aHATU CEMUHAPCKOTO THUIIA, JKpaH,
KypPCOBOT'O MPOEKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX | KOMIIBIOTED,
paboT), TPYNIOBBIX U MHIUBUIYATbHBIX IPOEKTOP,
KOHCYJIbTAllUM, TEKYILIETO KOHTPOJISI U TPOMEKYyTOuHOM | MDY,

aTTecTanuu, Y4ueOHas ayIuTOpHs

No 371
(170002, TBepckas obnacth, I.TBepsb, ep. CalToBbIi,
1.35)
VIIl. CBenenusi 00 00HOBJIeHHH padoyeii MPOrpaMMbl TUCIUILIHHBI
Jlata u
. NMPOTOKOJI
OOHoOBJIEHHBIH pa3et Onucanue P
Ne . 3aceaHus
pabdoueil mporpamMMbI BHECEHHBIX
ILII. . Kadeapsbl,
TUCIATITIMHBI U3MeHeHu
YTBEpPAMBIIIET0
W3MEHEHUSs
1. l. 3. O0BeM Brinenenne vacos Ha | Ot 29.10.2020
JCITUTUTAHBI MPaAKTUYECKYIO rojia, MPOTOKOJI
MTOATOTOBKY Ne 3 yuenoro
coBeTa
bakyibTeTa
2. Il. Conepxanue Boinenenue yaco Ha | Ot 29.10.2020




JMCIATUTAHEI,
CTPYKTYPHUPOBAHHOE TI0
TemMaM (paszenam) ¢
yKa3aHHeM OTBE/ICHHOTO Ha
HUX KOJIMYECTBA
aKaJICMUIECKHUX 9acoOB U
BUJIOB YUEOHBIX 3aHATHN

MPaKTUYECKYIO

IMOATOTOBKY IIO TEMaM

roJia, IpOTOKOJI
Ne 3 yyeHnoro
COBETa
bakynpTeTa

11. 2) [IporpammHOE

BHeceHbl n3MEHEHUS B

071 29.09.2022

oOecrnieyeHue pOrpaMMHOE roja, MpoTOKOJI
oOecrieueHue Ne 2 yuenoro
COBeETa
(dakynpTeTa

13. MarepuaibHo-

BHeceHbl n3MeHEHUS B

Ot 29.09.2022

TEXHUYECKOE 00ECIICUeHHE | MaTepuaIbHO- roJia, MpOTOKOJI
TEXHUYECKOE Ne 2 yuenoro
oOecrieueHue COBETa
ayJIMTOpUid dakynabTeTa

11. 2) [IporpammHOE Buecensl uamenenus B | Ot 24.08.2023

oOecrieueHue cniucok 110 roJia, MpOTOKOJ
Ne 1 yuenoro
COBETa
(dakynbTeTa
V. 1) Pekomenayemas Oo6noBnenue ccplmok | Ot 24.08.2023

JuTEpaTypa

Ha JIUTEpaTypy

roJia, MPOTOKO
Ne 1 yuenoro
COBETa
dakynabTeTa




