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|. AHHOTAIIMA

1. Heapb 1 32124 AUCHMILIMHBI

AKCHOMAaTHKa TEOPUU  BEPOSITHOCTEH, CIydaillHblE  BEJIWYUHBI, UX
pacnpesnesieHuss M YHUCIIOBBIE XapaKTEPUCTHKHU, IPEIEIbHbIE TEOPEMBI TEOPUU
BEPOSITHOCTEN, TOYEYHOE U HHTEPBAJILHOE OIIEHUBAHUE, IPOBEPKA CTATUCTUYECKUX
TUIIOTE3, TUHEWHBIE CTATUCTUYECKUE MOJIEIH.

Lenbro 0CBOCHMS AUCIUIUIMHBI ABIISETCS U3JI0KEHHE OCHOBHBIX CBEIACHUI
O MOCTPOCHUH U aHAIHM3€ MOJIIICH, YUUTHIBAIOIIUX CIIy4ailHble (DaKTOPHI.

3ajayaMy OCBOEHUS TUCLMILIAHBI SBJISIOTCA:

e 0CBOEHHE (DyH/IaMEHTAJIbHBIX OHITHI TEOPUH BEPOATHOCTEN U MATEMaTHUECKON

CTaTUCTUKH;

® OBJIAJICHUE OCHOBHBIMM METOJAMH IIOCTAaHOBKM W PELICHUs BEPOSTHOCTHBIX
3a71ay;

® OBJIAJICHUE OCHOBHBIMM METOJIAMU TIOCTAHOBKM M PEILIEHUS] CTATUCTUYECKUX
3a71a4.

2. Mecto tuciumuinHbl B cTpykrype OOII
JlaHHas TUCLMIUIMHA OTHOCUTCA K paszzeny «MaTteMaTudeckuii» 00s3aTeIbHON YacTH
broka 1. Jlns ycmemHoro ycBOeHHsI Kypca HEOOXOIHMMBI 3HAHMUSI OCHOBHBIX
MOHATUH M3 MAaTEMaTUYECKOro aHajau3a, JUHEHHOW anreOpbl U OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YpaBHEHUHN, a TAaK)K€ HABBIKM DPEIIEHUsS OCHOBHBIX 3ajad,
paccMaTpUBaeMbIX B ATUX IucuuIinHax. [lodydeHHble 3HAHUS UCIOJIB3YIOTCS B
MOCHEAYIOIIEM TMPU H3YYEHUU JUCHMIUIMH «Teopust HeonmpeneneHHOCTEN |
HEUETKasl JIOTUKay, « Teopus ciiydallHbIX MIPOLIECCOBY.

3. 00bem aucHuMIUIMHBI: 9 3aueTHBIX enuHMI], 324 aKageMHYECKHX 4Yaca, B
TOM YHCJIe:

KOHTAKTHAs ayauTOpHasi padora: jekiuu 62 4aca, B T.Y. MPAKTUYECKas
noAroToBka 10 yacoB, nmpakTHYecKHe 3aHsITHst 62 yaca, B T.4. MPAaKTUYECKas MOATOTOBKA
12 gacos;

KOHTAKTHAs BHEAyIUTOPHAs Pad0Ta: KOHTPOJb CaMOCTOSTENBHOU padoTs 10,

B TOM 4HCIIe KypcoBas pabota 10 yacos;



camocTosiTesIbHasi padora: 190 yacoB, B TOM ynciie KOHTPOJb 74 yaca.

4. Ilnanupyemble pe3yJibTAThl 00y4eHHs 10 JUCHUILINHE, COOTHeCEHHbIE ¢

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHHUN Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

[Inanupyemble pe3yabTaThl OCBOCHUS

[Inannpyemble pe3yabTaThl 00yUeHHUs 110

00pazoBaTenbHON MporpaMmbl ((opMHUpyeMbIe JCLUILIIMHE
KOMIICTEHIIHHN)
OIIK-1.1 3HaeT OCHOBHBIE MOJIOKEHUS U
OIIK-1 Criocoben IIPUMEHSITH | KOHLIETIUN MAaTeMaTUYECKUX 151
dbyHIaMEeHTAIbHBIE 3HAHUS, | €CTECTBEHHBIX HAYK
IIOJIy4YE€HHBIE B obnactu | OIIK-1.2 Pewraer TUIIOBBIE
MaTeMaTUYECKHUX u (unK) | MaTEMaTUYECKUEe U €CTECTBEHHOHAYYHbIC
€CTECTBEHHBIX HAayK, U HCHOJIb30BaTh | 3aJ]a4U
170, B npodeccuonanpuoit | OIIK-1.3 PaGotaeT co craHAapTHBIMH
NEATEIbHOCTH MaTeMaTH4eCKUMHU MOJIEIISIMU npu
penieHny npohecCuoHaIbHBIX 3a1a4
OIlIK-2 Criocoben NPUMEHSTH
KOMIIBIOTEPHBIE/CYTIEPKOMITBIOTEPHBIC OMNK-22 TIpuMeHser  NpOFPaMMHOE
METO/IbI, COBPEMEHHOE MPOTPAMMHOE
obOecrieueHre Il  PEHICHUS  TUIIOBBIX
obecrnieyeHue, B TOM qucie sanau
OTEYECTBEHHOIO MIPOUCXOXKICHUSI,
TUIst peleHus 3aja4

po¢heCCHOHAIILHON JIeITEIIbHOCTH

5. @opma NPOMEKYTOYHOI ATTECTAIMHU M CEMECTP MPOXO0KIEHUS

4 cemecTp — dK3aMeH, KypcoBasi paboTa,

S cemecTp — 3k3ameH, PI'P.

6. SI3bIK NpenoxaBaHusi PyCCKUH.




Il. Copep:kanue TMCHMILINHBI, CTPYKTYPHMPOBAaHHOE 0 TeMaM (pa3jesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJHMYEeCTBA AKaJeMUYCCKHX YAaCOB U BHIOB

YUeOHbIX 3aHATHH

VYuyebnas nporpamma — | Bceero KonrtakTHas pabdota (uac. Camo
HaMMEHOBaHHE pa3/iesioB | (yac.) Jlexun [IpakTnueckue 3 CTOSIT
U TeM 3aHSTHS S 3 eJIbHa
BCEro | B T.4. BCEro | B T.4. s 8 A
MpaKkTU4 npakT | 2§ S = pabor
eckast UYECK éE © 5| 4B
TIO/ITOTO ast z q'é 2 E’é TOM
BKa noaro | &~ % ; quCiIe
TOBKa g & | Konp
5 Gy 0JIb
o (gac.)
Cemectp 4
Onpenenenue 38 10 0 10 0 18
BEPOSITHOCTHOT'O
NPOCTPAHCTBA B 0011EeM
cay4ae.
CrnydaiiHasi BeIMYMHA |
ee pacnpeseneHue.
Knaccudukanms
pacrnpeieneHuil.
OyHKIMOHATbHbBIE
peoOpa3oBaHUs
CIIy4aiiHbIX BEJTUYHH.
CnyuailHblli BEKTOp H
ero pacripeienieHue.
Knaccudukanms
pacIpeneiIeHUn.
QyHKINOHAIbHBIE
npeoOpa3oBaHus
CIIy4YallHbIX ~ BEKTOpPOB.
dopmysa CBEpTKH.
HeszaBucumele
CIIy4aiiHbIe BEIMYNHBIL.




CayuaiiHble BeJUYNHBI
U BEKTOPBI.

CrnydaiiHass BeIMYMHA M
ee pacnpeseseHue.
Knaccudpukanus
pacrnpeieneHuil.

@ yHKIMOHAIbHBIE
npeoOpa3oBaHus
CIIy4ailHbIX BEJIMYUH.
CiyyaliHbli BEKTOp |
ero pacnpeneseHue.
Knaccudukanms
pacrpeeneHuil.

O yYHKIIMOHATIbHbIE
npeoOpa3oBaHUs
CIIy4allHbIX ~ BEKTOpPOB.
@opMyia CBEPTKHU.
HeszaBucumeble
CIIy4aiiHbI€ BEIMYMHBI.

36

20

YucyioBbie
XapaKTePUCTUKHU
CJAYYAHHBIX BEJIUYUH H
BEKTOPOB.
MartemaTudeckoe
OXKMJIaHUE W JUCTIEPCHS
CIIy4YallHOM BEJIMYMHBI U
nx CBOICTBA.
KoBapuanus,
KOd(QPUIHEHT
KOpPEeISLI u X
CBOICTBA.

26

10

I'mas0epToBoO
MPOCTPAHCTBO.
CxoguMocTh B CpeIHEM
KBaJI[paTUYECKOM.
[TocranoBka 3amauu o
HAWIy4ylled  JIMHEHHON
OLICHKE. Jlemma 0
MEePICHANKYIISIPE.

YciaoBHoOE
pacnpenesienue "
YCJIOBHOE
MaTeMaTHYeCKOe
OKHIaHHeE.

CaoiicTBa YCIIOBHOTO
pacrnpeneneHus 51
YCJIOBHOTO
MaTeMaTH4eCKOro
OXHIIaHUA. DOyHKIMSA
perpeccuu.

14




MHoromepHoe
HOpMaJIbHOE
pacnpeaesieHue.
CBolicTBa MHOTOMEPHOTO
HOPMaJIbHOI'O
pacnpeeseHus.

CwMbICII TapaMeTpoB.

12

KypcoBas pa6ora

10

Hroro: 4 cemecTp

144

32

0

32

10

70

CeMect

IIpeneabHbIe TEOPEMBI.
3akoH OOJIBIIMX YHCEIL.
XapakTepUCTUYECKUE U
MIPOU3BOISALINE
byakmuu.  LIT s
HE3aBUCHUMBIX u
OJIMHAKOBO
pacnpeneneHHbIX
CIIyYaiHBIX BEJIMYMH.

26

0

20

Henn Mapkoga.
OcHoBHBIE ITOHSTHS,
KJIaccU(pUKAIHA
COCTOSIHMM, IIpeIeIbHbIE
TEOPEMBI.

18

16

CraTucruyeckas
CTPYKTYypa.
IIpumepsl
CTaTUCTUYECKUX
CTPYKTYP.

16

10

ToyeuHbIe
1apamMeTrpoB.
CsoiicTBa
HECMEIIEHHOCTD,
COCTOSITCILHOCTD,
aCUMIITOTHYECKas
HOPMaJIbHOCTb. MeToibl
MMOCTPOEHUS OIIEHOK
[1apaMeTPOB.

OICHKH

OIICHOK:

24

20




HNHTepBa/ibHbIE OLIEHKH 28
napamMeTpoB.
JloBepuTenbHbIE
untepBaibl. [locTpoenue
JIOBEPUTEITBHBIX
HUHTEPBAJIOB
rapameTpoB
HOPMaJIbHOTO
pacmpeeeHus.
[Toctpoenue
JIOBEPUTEITBHBIX
MHTEPBAJIOB C MOMOIIBIO
[EHTPAITBHBIX CTATUCTHK
u aCUMITOTHYECKH
HOPMaJIbHBIX OICHOK.

TS

20

Kpurtepumu corsiacusi. 22
Kpurepuit Kosmoroposa
u Xu-KBaJpaT KpUTEpUil

IInpcona.

14

IIpoBepka 28
CTATHCTHYECKUX
THIIOTE3.

Kpurepnii, kpurndeckas
30Ha, CTaTHCTHKA
KpUTEpUsl, KpUTUYECKas
KOHCTaHTA. Omubxu
IIEpBOro ¥ BTOPOTO PoJa,
YPOBEHb 3HAYMMOCTU U
MOILHOCTb KpUTEPHS,
paBHOMEpHO  Haumboiee
MOUIHBIN KpUTEpHUIL.
JlemMma Heiimana-
[Inpcona. Kpurepnit
OTHOIIECHHUS
IPaBI0N0100HsL.

20

Htoro: S cemecTp 180

30 10

30 120

UTOT'O 324

62 10

62 12 10 190

I11. O6pa3oBaTesibHbIE TEXHOJIOTHHI

VYyeOHas nporpamma —
HaMMEHOBaHUE Pa3/ieioB H TEM
(6 cmpozom coomeemcmeuu ¢
pasoenom || PII]])

Bun 3anarusa

OO6pazoBarenbHbIC TEXHOJIOTUI

I[I/ICKpCTHOC BCPOATHOCTHOC HCKLII/II/I, MMPAKTUYCCKUC H3noxeHue TCOPCTUUCCKOTO
IIPOCTPAHCTBO. 3aHATHUA mMarcpurajia, pCiICHUEC 3aga4
OHpe,Z[CJ'ICHI/IC BCPOATHOCTHOT'O HCKLII/II/I, MMPaKTUYCCKUC H3noxeHue TCOPCTUUCCKOTO
IIPOCTPAHCTBA B 06HI€M ciydac. 3aHATHUA mMarcpurajia, pCiICHUEC 3a1a4
CHy‘iaﬁHHe BCJIIMYHHBI u HCKLII/II/I, MMPaKTUYCCKUC H3noxeHue TCOPCTUUCCKOTO
BCKTOPLI. 3aHATHUA Marcpuraia, pCICHUEC 3aga4




UYucnossie XapakTepUCTUKHU | JIekiuu, npakrudeckue | M3ioxeHue TeopeTuyecKkoro
CIIy4aliHBIX BEJIMYNH U | 3aHATHS MaTepuaia, peleHue 3anad
BEKTOPOB.
I'nnp6epToOBO MPOCTPAHCTBO. Jlexuun N31m05xeHnEe TEOPETUUECKOTO
MaTepuana
YcnoBHoe pacnpeneneHue U | Jlekuuu, npakruueckue | M3imoskeHne TeOpeTHYECKOro
YCIIOBHOE MaTEMAaTHYECKOE | 3aHATHUSA MaTepuania, peleHue 3anad
OKUJAHUE.
MHoromepHoe HOpMasibHOE | Jlekuuu, npaktuyeckue | M3nokeHue TeopeTu4ecKkoro
pacnpeeiieHue. 3aHATHS MaTepuaia, peleHue 3anad
[IpenenbHbIE TEOPEMBI. Jlexuuu, npaktuyeckue | M3noxkeHue TeOpeTUIECKOrO
3aHATHS MaTepuaia, peleHue 3aad
ITentn Mapkosa. IIpakTrueckue 3auATus | Pemenue 3anau
CratucTtuueckas CTpyKTypa. Jlexuuu, npakrtuyeckue | M3noxkeHue TeOpeTUIECKOro
3aHATHS MaTepuaia, peleHue 3anad
Toueunsle oneHKH napaMeTpoB. | Jlekuuu, npaktudeckue | M3moxkeHne TeopeTudecKoro
3aHATHS MaTepuaia, peleHue 3anad
NHTtepBanbHbIe oueHKHU | JIekuuu, npakrrueckue | M3iioxkeHue TeOpEeTUYECKOro
11apaMETPOB. 3aHATHS MaTepuaia, peleHue 3aaad
Kpurepuu cornacusi. Jlexuuu, npaktuyeckue | M3noxxkeHne TeOpeTUIECKOro
3aHATHS MaTepuaia, peleHue 3anad
IIpoBepka cratuctuyeckux | Jlekuuu, npaxrtuyeckue | M3noxxeHune TeopeTu4ecKkoro
TUIIOTES. 3aHATHS MaTepuaia, peleHue 3aaad

[IpenogaBanne y4yeOHOM JUCHMIUIMHBI CTPOUTCS HAa COYETAHUU JIEKLUH,
IPAKTUUECKUX 3aHATUN U Pa3IMYHBIX (POPM CaMOCTOSITENbHON pabOThl CTYAEHTOB.
B nponecce 0cBO€HMS IUCHMIUIMHBI UCIIOJIB3YIOTCS CIEAYIOLUE 00pa3oBaTeIbHbIE
TE€XHOJOTMH, CHOCOOBI M MEeTOAbl (OPMUPOBAHMS KOMIETEHIMN: TpagUIIMOHHBIE
JEKLIHUH, TMPAKTHYECKHE 3aHATHS B JUAJIOTOBOM  PEXUME, BBINOJHEHUE
WHAMBUIYaJIbHBIX 33JJaHUI B paMKaX CaMOCTOSITEIbHON pabOThl.
JlucruninHa npeaycMaTpyuBaeT BBITIOJIHEHHE KYPCOBOM M PacYeTHO-TpaPUIECKOM
KOHTPOJIbHBIX Pa00T, MUCbMEHHBIX TOMAIIHKUX 33/IaHUH.

IV. OueHounble  MaTepuasibl A8 NPOBeJAeHUS]  TeKylled M
NMPOMEKYTOUYHOM aTTeCTAUUN
OIIK-1 CnocobeH npuMeHsTh (pyHIaMEHTaIbHbIE 3HaHU, IOJYYEHHbIE B 001aCTH
MaTeMaTUYeCKUX W (WJIM) €eCTECTBEHHBIX HAayK, W HCIOJb30BaTh HUX B

npodeCCUOHATILHON JIeATEIIbBHOCTH

OIIK-1.1 3maer ocmoBubie | 1- YTO Takoe nemb MapkoBa, CBOMCTBO OJHOPOJHOCTH,

MaTpuna nepexona. CTa]_[I/IOHapHLIC IS MapKOBa.
ITOJIOKCHHUA u KOHIICIIITNHU

MaTeMaTHICCKIX 1| Pectopa 1moJ OTKPBITHIM HEOOM PabOTaET TOJNBKO B HOTOKHE

CCTCCTBCHHBIX HAYK quau. Ecau B MaHHOM MECTHOCTH CETOAHS MIET NOXKIb, TO C




OIIK-1.2  Pemaer  THIIOBBIE
MaTEMaTHIECKHE 51
€CTECTBCHHOHAYYHbBIC 3/1aU1
OIIK-1.3 PaboraeT co
CTaHIapTHBIMHU
MaTEMATHYECKAMHU MOIEISIMU
MIPHU peIICHUN

HpO(i)eCCI/IOHaJ'IBHI)IX 3aJa4

BeposaTHOCThIO 0.4 oH Oynmer u 3aBTpa. Eciu ceromnst moxnas
HET, TO 3aBTpa OH OyneT ¢ BeposTHOCcThIO 0.1. Ommcath ATy

CUTyallMl0 C TIOMOIIBIO OJHOPOAHOW Iiemu MapkoBsa,

MOCTPOUTH MaTpUlly TIepexoda 3a oauH Imar. Haiitu

CTalMOHAPHON pacnpenencHue nenu. CeromHs pecropaH
3aKkpbIT. HaliTu BEpOSTHOCTH TOTO, YTO OH OYIET 3aKpHIT €Ile
J1Ba JIHS.

- Nwmeercs mnonHOe BepHOE apryMEHTHUPOBAHHOE pEIlICHUE,

BKJTIOUAIOIIEE MPABUIIHLHBINA OTBET — 8 OAJLIOB.

- JlonymieHbl HE3HAYUTENBHBIE OMIUOKH, HE UCKAKAIOIINE CYTH
pereHust — 6 6aJIOB.

- OYHKIMOHUPOBAHUE CUCTEMbI ONKCAHO BEPHO, MPHUBEICHO
oApoOHOE ONMCaHue, HO COACPKUT OIIMOKY - 4 Oasla.

JlaHO TOJBKO OMHCAaHUE CUCTEMBI — 2 Oasuia.

- Pemenue e naHo wim qaHo HeBepHOe pemeHue — () 0aios.

2. Urto Takoe HCHTpPAJIbHAA cratuctuka? Kak IMOCTPOUTD

JIOBEPHUTEIbHBI ~ MHTEPBAI C  IOMOLIbIO  ICHTPAIbHOU
CTaTUCTUKU?

IIycts X :(Xl) ectb BbIOOpka o0bema N =1 wu3
MOKA3aTeNbHOTO  pacmpeselenuss ¢ mapamerpoM  In (/1)

Jlokazath, uto ciydaiinas senuunna 1 (X, 0) = X1 *In(1) ects

LIEHTpalbHasi CTAaTUCTUKA U TIOCTPOUTH C €€ MOMOIIbIO
JIOBEPUTEITBHBIN HHTEPBAI U1 Tapamerpa A .

- 3ajgayva perieHa B MOJIHOM 00beMe — 6 0asuioB;

- [IpuBeieHo moIHOE BEpHOE J10KAa3aTEIbCTBO - 3 Oasia;
dakTHueckue U OLIMOKH,

'ﬂOHYH_[eHBI JJOTHYCCKHUC

CBUACTCIIbLCTBYIOIIUEC O HCITIOHNUMAHHUU TEMBI — 0 6amoB.

OIIK-2 CnocobeH MNpPUMEHSTh KOMIIBIOTEPHBIE/CYNIEPKOMIIBIOTEPHBIE METO/IBI,

COBPEMEHHOE TIpOrpaMMHOE OO0EeCIICUeHHEe, B TOM YHCJI€ OTCYCCTBEHHOIO

IMPOUCXOKIACHUA, OJIA PCIICHUA 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTHU

OIIK-2.2 IIpumenser mnporpamMmHoe | 1. Merox CTaTUCTUYECKOTO MOJAEIHPOBAHUSA  (METOJ

obecrneucHue JJIil pCIICHUA THUIIOBBIX MOHTC-KapJ'IO) — 00acTh MMPUMCHCHUS, 3ala4, PCIIaCMBbIC




3a/1a4 C IOMOIIBIO 3TOT'0 METO/Ia.
Hanucams npozpammy, eluucisaowyio niowadsb 3a0aHHOU

Queypoi.

Ha Bxoj1e: uncio HaOJIt0JeHUH, TOMOTHUTENIbHbIE
HapaMeTpsl (€CIU OHU ECTh).
Ha BbIxoge: miomags (UIypsl U OTHOCUTENIbHAs

IIOTPELIHOCTb.
IIpumep: Hanucars nporpamMmy, BBIYUCIISIIOLIYIO IUIOIIANb
pomba ¢ auaroHaasiMu au b

[To pesynpTaTaM BBINOJIHEHUS pabOTHl JOJKEH OBITh
HaIyucaH OTYeT, COAEPIKALIMIN:

® OIMCAaHUE METOJa CTAaTHCTUYECKOTO MOJCIUPOBAHUS
(meTon MonTte-Kapio):

® [IOCTAHOBKY peIIaeMoii 3a1auu;

® TCKCT IIPOrpaMMBbl;

e TrecroBble mpuMephl (unciao wucnbiranuid K =1000

k =10% k =10°,k =10°).

Wroro: 20 Gannos.
-IlpuBeieH TOJIBKO TEKCT MPaBUIBHON Nporpammbl (0e3
KOMMeHTapueB) — 10 6ajioB;
-PaboTa He COIEPKUT TECTOBBIX MPUMEPOB, HO BBIMOTHEHA

B OCTAJIbHOM IIOJIHOCTBIO U ITPABHUJIBHO — 15 6amnos.

IIpuMmepHbIe 3a1a4u 11 IK3aMeHa (cemecTp 4):

1. Ucnonb3ys cBOMCTBA COOBITUI U BEPOATHOCTH, JI0Ka3aTh (POpMasIbHO), YTO
P(AUB)+ P(ANB)=1+2-P(AB)— P(B)

2. Touka (a,h) Haygady BbHIOMpaeTcs U3 KBajapara ¢ BepmuHamMu [—1, 1], [-1.1],
[l.—1] m [1,1]. HaliTu BEpOSITHOCTb TOrO, YTO BCE KOPHU YpPABHECHUS
x> + ax + b = 0 1eCTBUTEIBHBIE.

3. [lo mIKoMbHOMY pAacHMCaHWIO B TIOHEIENBHHUK JOKHO OBITh 6 3aHATHIL:
anrebpa, reoMmeTpus, UcTopus, ¢usuka, reorpadus u mureparypa. Kakosa
BEPOSITHOCTh TOTO, YTO 3 JUCIUIUIMHBI — anredpa, reomeTpus U (HU3MKa HE
CJIEIYIOT APYT 3a APYTOM HEIOCPEICTBEHHO.

4. CnyyaitHo BBIOMpalOT onHY M3 2-X Kocted. OmHa KOCTh “TipaBWiIbHAs, a Ha
rpansix  apyrod croar 1wmbper  1,2,3, (ogmHakoBble mUGPHl  Ha
MPOTUBOIIONIOKHBIX TpaHsax). BeiOpanHyro kocTh Opocwim 2 paza u oba pasa
MOJYYUIIU equHuLIbl. KakoBa BEpOSITHOCTH TOTO, UTO 3TO “TIpaBUIbHAA’ KOCTh?

5. B Hekoropom mocenke 2500 xutenen, Kaxaplii U3 KOTOPhIX pa3 B mecsil (30
JTHEW) €3UT B TOpOJ Ha Moe37e, BhIOMpasi THU MOE3/I0K CIIy4alHbIM 00pazoM




HE3aBUCUMO OT Jipyrux. Kakoii HanMeHbIIe BMECTUMOCTBIO JTOHKEH 00Ia1aTh
moe3J1, YToObl OH NMEPEMOTHSIICS B CpeHEM He yalle oaHoro pa3a B 100 nHeit?
6. BepostHocTs mnopaxkenuss uenu paBHa 2/5. Ilo uenm mnpousBoauTcs 8
HE3aBUCUMBIX BBICTpeNioB. KakoBa BepOsSITHOCTH TOTO, UTO OyAET HE MEHee 2-X
nonaaanuii. OLIeHUTh HanboJiee BEPOSTHOE YHUCIIO MONaAaHui B €N MPU ATUX
YCJIOBUSIX U HAWTHU COOTBETCTBYIOUIYIO BEPOSATHOCTb.
7. JByMepHbIi cryuaiinbiil Bektop & =(&, &) UMeeT IUCKPETHOe paclipe/eleHue

CJICAYOIICro Bnuaa

a\é 1 2
1 0,4 0,3
2 0,1 0,2

Haittu:
1) Pacnipenenenus ciay9aifHbIX BETUIHH 77y = &1 /&) U 17y =& - &)

2) BoccTaHOBUTH COBMECTHOE PaCIpEACIICHUE CTyYalHbIX BEIUYUH 7] U 7]

3) [IpoBeputhb ciyyaiiHble BEJIUYUHBI 7] U 77, HA HE3aBUCUMOCTb;

4) Marematrueckoe 0>KHIaHUE CITy4YalHON BEIUYUHBI 6 =17y — 27 .

£=(4.8)

8. JIByMepHBId  CITydalHBIHA UMeeT

pacrpeneNeHne ¢ IIOTHOCTBIO
pe(xy)= {

Haiitu ko3¢ unuent xoppensuun p(&), &, ) crydaitHbIX Bemuuud & u &, .

BEKTOD HETMPEPHIBHOE

X+y, 0<xy<1

0, WHa4e

IIpuMmepHbIe 3a1a4u 11 IK3aMeHa (ceMecTp 5):

1. 3akoH pacnpeaeieHus ABYMEPHOMN JUCKPETHOM CTydYaifHOW BETMYHHBI (X ,Y)

UMEET BU]T
-2 -1 1
X
Y
-1 0,25 0,2 0,1
0 0,1 0,2 0,15

Haiitu: xoaddummeHT koppensimu p(X ,Y) CIIy4alHbIX BeJIMYMH X U Y.
2. JInsa manHbIX K3 1.1. HAWTH pacrpeaencHue cil. Bell. Z = X *Y . HailTu kBaHTHIIb
nopsiAKa p = 0.8 JJIs CIIy4YaliHOW BEJIMYUHBI Z .

3. CnydaiiHas BeJIMYMHA ¢ HMMEET IMOKAa3aTeIbHOE paclpelesieHne ¢ mapaMeTpoM
2=2. HallTu xapakTepucTHuecKylo (QYHKIUIO CIIy4allHOM BENWYUHBI 6 =1+2&.
Haiitu ¢ ee moMonipo M(¢&).



4. TIlpennmaraercsa cTpaxOBKa OT HECYAaCTHOrO ciyyas, IO KOTOpoil OyayT
BollutaunBath 1000 en. ¢ BepoaTHOCThIO 0,2 W HHMYEro ¢ BepoATHOCTHIO 0,8.
Ceituac Takas ctpaxoBka crout 10 ex. Ilpomano 1000 mnosucoB. Haiitu
BEPOSITHOCTh 0€3yOBITOYHOM JIEATETbHOCTH KOMIIAHUU TIPU TaKUX YCIOBUSIX.

5. Hexkto ctpensier mo mutienu. [Ipu nepBoM BeICTpesie BEPOSATHOCTh MONagaHUs
paBHa 0,5. [Ipu HeynauyHOM BBICTpEIie BEPOATHOCTD MomnajgaHusi cHkaercs a0 0,4,
a pu yaauyHoM — Bo3pactaet 10 0,6. HaiiTu BeposiTHOCTD MmomnajgaHus mpu TPEThbeM
BBICTpEJIC U TIOCIIC JUIUTEIHLHON CTPEIhOBI IO MUIIICHH.

6. Ilomydena BeiOOpka o0beMa N =20 W3 HOPMAIBHOTO PACIIPEACIICHUS

8’ 87 7’ 77 7’ 6’ 8! 7’ 7’ 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

[TocTpouTh BapHallMOHHBIA psAJl BBIOOPKM M TUCTOrpamMmy (B3STh 5 paBHBIX
uHTepBaioB). Halitu BBIOOpOUHOE cpefHee BBIOOPOUYHYIO JIUCIIEPCUI0 U
BBIOOpOUHYIO Menuany. [locTpouth OBEpPUTENbHBIA WHTEpBANT YPOBHS y =0,95
JUISL CPEAHETO MPU HEU3BECTHOM TUCTIEPCUMU.

7. X=(Xq,....XN) — moBTOpHas BHIOOpPKA U3 paclpejeieHds ¢ IIOTHOCTHIO

(x)= 2/@-xe‘x2/@, xelo, oo),

0, HHaye

P rie ©>0—  HEU3BECTHBIM  MapaMerTp

pacnpenenenus. Iloctpouts oneHky ais mapamerpa @ 1mo MeToay HauOOJBILIEro
paBAoNoA00Us U MPOBEPUTH €€ HA HECMEILIEHHOCTh U COCTOSITENBHOCTD.
8. [IpeamomnaraeTcs, 4To Ciy4aiiHas BeJIWYMHA ¢ TpUHUMAET 3HadeHus 1,2 u 3 ¢

BeposTHOCTIMH O, @, 1-20 cooTBeTcTBeHHO, 0<O®<1/2. IlpoBeaeHo 60
HE3aBUCHUMBIX U3MEPEHHUN 3TOM BEJIMYHMHBI B OJIMHAKOBBIX ycioBHsX. [Ipu 3ToM 1
nosiBMIIach 28 pas, 2 — 12 pa3, 3 — 20 pa3. CoriacyroTcs 11 JaHHbIE PE3YJIbTAThI C
IIPEAIOIaraéMbIM paclpeeICHUEM.

Q. Iycts X =(X;) ectb BbibOpka oObeMa N =1 wu3 TI0KAa3aTEIHLHOTO

pacripenenenus ¢ mapamerpoM In(A). JlokasaTh, uTo ciydaiiHas BeIMUMHA
T(X,0)=X1*In(1) ecTp LEHTpajdbHAs CTAaTUCTHKA U TOCTPOUTH C €€ MOMOIIIbIO

JIOBEPUTEIBHBIN HHTEPBA IS HapaMeTpa A.
10. X =(Xy,....XN) — TmOBTOpHas BHIOOPKA TI'eHEPATbLHONW COBOKYIHOCTH C

HOpPMAaJIBHBIM pacrpenenenueM. l[Iposepsiercs runore3a Hg: a=1, %=1 MIPOTHUB

AIBTEPHATUBEL Hp:a=2, o? =1. JInsi TpOBEpKH HCHOJIB3YETCS TECT ¢

25
KPUTHYECKOH 00macTbio K ={x=(xy,...,Xy): DX >C. [IpH KakoM ¢ TecT nmeer
i=1

YPOBEHb « = 0,1. BEIYMCIUTH MOITHOCTh TAKOT'O TECTA.

V. Y4eOHO-MeTOoaM4YecKoe U HH(POPMALMOHHOE o0eciedeHHe JUCHHILIHHbI
1) PexomeHayemas ureparypa

OcHoBHas JuTEparypa:
1) bannmun, K. B. Teopus BeposSTHOCTEH U MaTeMaTHYECKasi CTATUCTHUKA: YUCOHUK




/ K. B. banaun, B. H. banmueiko, A. B. Pykocyes. — 4-¢ u3z., crep. — Mockaa:
JamxoB u K°, 2021. — 472 c. : wnn., tabn., cxem., rpad. — Pexxum gocryna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=684276

2) Komemae, B. A. Teopusi BepoATHOCTEHl W MareMaTH4YecKas CTaTHCTHKA:
yueonuk / B. A. Konemaes, B. H. Kanununa; nmox pea. B. A. Konemaesa. — 2-¢
u3., nepepad. u gomn. — Mocksa: FOuutu-/lana, 2017. — 352 c.: tabn. — Pexum
JOCTYTIA: 1o MOJITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=692063

3) Kanununa, B. H. Teopus BeposATHOCTEH W MaTeMaTHYecKas CTaTHCTHKA:
yuebHuk s By30B / B. H. Kanununa. — 2-e usn., nepepab. u gomn. — Mockaa:
NznarensctBO FOpaiit, 2021. — 472 c. — (Briciiee obpaszoBanue). — ISBN 978-
5-534-02471-5. — Texcr: snextponnblit // OOpa3zoBarenpHas miuatdopma FOpait
[catit]. — URL.: https://urait.ru/bcode/468770

JlonoiHUTe IbHAS JIMTEpaTypa:

1.  Imypman, B.E. Teopuss BeposSTHOCTEM M MaTeMaTU4YecKas CTaTUCTHKA:
yuebHuk 1 By30oB/ B. E. I'mypman. — 12-e¢ u3zn. — MockBa: M3marenscTBO
FOpaiit, 2021. — 479 c¢. — (Bricuiee oopazoBanue). — ISBN 978-5-534-00211-9.
— TekcT: anexktpoHHbit // OOpazoBarenbHas mnatdopma FOpait [cailT]. —
URL: https://urait.ru/bcode/468331

2. Teopust BEpOATHOCTEN U MaTeMaTHYECKasi CTaTUCTUKA: yueOHoe nocodue / T.A.
['ynait, A.®. Jloaromonosa, /[.b. JlutBun, C.B. Menemko. - 2-¢ u3m. jmom. -
Craspomnons: Arpyc, 2013. - 257 c.: cxeM., Ta6:.; To xe [DneKkTpoHHBIH pecypce]. -
Pesxxum noctyna : http://biblioclub.ru/index.php?page=book&id=277492

2) IIporpammHOe oOecrieueHne

KomnbrorepHblii kjaace paky/abTeTa NPUKIATHON MaTeMAaTUKU U KuOepHeTnkH Ne 46
(170002, TBepckas 00.1., r.TBeps, CagoBblii nepeyaox, 1.35)

Adobe Acrobat Reader DC - Russian GecIuiaTHO

Apache Tomcat 8.0.27 OecruiaTHO
l'ocynapcTBeHHBIM KOHTPAKT Ha IIOCTaBKYy
Cadence SPB/OrCAD 16.6 JULEH3UOHHBIX IPOTrPaMMHBIX MpoaykToB 103 -

I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecruraTHO
Google Chrome OecraTHO
Java SE Development Kit 8 Update 45 SeCILTATHO
(64-bit)

JetBrains  PyCharm  Community SeCILIatio
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecraTHO

Kaspersky Endpoint Security 10 s

Windows Akt Ha nepenauy npas [1K545 ot 16.12.2022



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

Lazarus 1.4.0 OecriaTHO
Akt mnpenocraBienuss npas  MC00000027 ot
Mathcad 15 M010 16.09.2011
Akt npenoctaBienuss mpaB  Ne  Us000311 ot
MATLAB R2012b 25 09 2012
MHoro¢yHKIIMOHATBHBIH
penakrop ONLYOFFICE GecrutatHoe | GecruiatHo
110
OC Linux Ubuntu 6ecruratanoe I10 OecIuIaTHO
MiKTeX 2.9 OecIuraTHO
MSXML 4.0 SP2 Parser and SDK OeCIuIaTHO
NetBeans IDE 8.0.2 OecIIaTHO
NetBeans IDE 8.2 OeCIuIaTHO
Notepad++ OecCIIaTHO
Oracle VM VirtualBox 5.0.2 OecIuIaTHO
- noroBop Nel3918/M41 or 24.09.2009 c¢ 3AO0
Origin 8.1 Sr2 «CodtJlaitn Tpeitn»
Python 3.1 pygame-1.9.1 OecIIaTHO
Python 3.4 numpy-1.9.2 OecIIaTHO
Python 3.4.3 OecIuIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruiatHo
WCF RIA Services V1.0 SP2 OeCIuIaTHO
WinDjView 2.1 OecruiaTHO
R Studio OecIuIaTHO
Anaconda3 2019.07 (Python 3.7.3 64-
bit) OecruiaTHo

3) CoBpemenHble MpoheCCHOHATIbHBIE 0a3bl JaHHBIX M HH(POPMALMOHHEIE

CIIPaBOYHBLIC CUCTCMbI

1. 9BC «ZNANIUM.COM» www.znanium.com;
2. OBC «YuuBepcurTerckasi oudaunorexa onnaiin» https://biblioclub.ru/;
3. DBC «JIauw» http://e.lanbook.com.

4) IepeueHb pecypcoB HMH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «MH-
TEPHET)», HEOOXOUMBIX JIJISI OCBOSHUSI JUCIIATUTAHBI

1. omamnssa crpannna Yepnoson H.U.
http://www.nsu.ru/mmf/tvims/chernova

2. Yepnoa H.M. Teopust BeposiTHOcTeil: YueOHoe mnocodoue/Cubl’YTHU. -
HoBocubupck, 2009.—128 c.  http://www.nsu.ru/mmf/tvims/chernova/sibguti/tVv-

sibguti.pdf
3. YepHoBa H.H. Maremaruueckas CTaTUCTHKA! VYuebHOC
nocooune/Cudl’YTU.- HoBocubupck, 2009.— 90 C.

http://www.nsu.ru/mmf/tvims/chernova/sibquti/ms-sibguti.pdf



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

VI. Meroguueckue MaTrepuajbl st O0y4YalOIIMXCA MO0 OCBOCHHIO
JAUCHMIIIMHBI

Baxknoit cocrapistomieit ganHoro pasaena PIIJ sBnsroTcs TpeOoBaHUs K
PEUTHHT-KOHTPOJIIO C yKa3aHWEM 0ajuioB, PACTIPEICICHHBIX MEXKIY MOIYJISIMH U
BUJIaMH pabOThI 00yJarOIIUXCS.

MaxkcumasnbHas cymMMa 0ayoB o y4eOHOM JTWCIUILIIMHE,
3aKaHUYMBAOIIEHCS K3aMEHOM, 0 MTOTaM cemecTpa cocraBisieT 60 6amros (30
6aytoB - 1-it Mmoayns u 30 GamioB - 2-i MOAYJIb).

OOyuaromemycsi, HaOpaBmemy 40-54 Oanna, MpuU TOABEICHUH HWTOTOB
ceMecTpa (Ha TMOCJIEIHEM 3aHSATUU 1O JUCHUIUIMHE) B PEUTHUHTOBOW BEIOMOCTH
ydeTa YCIEeBaeMOCTH UM 3a4€THOM KHI)KKE MOXET OBITh BBICTaBJEHA OIICHKA
«YIOBJIETBOPUTEILHOY.

OOGyuaromieMmycsi, HaOpaBmemy 55-57 0OaioB, NpU TOABEISHUM HUTOTOB
cemecTpa (Ha TMOCJEIHEM 3aHSATUU MO JHUCIMIUIMHE) B Tpade pEeUTUHTOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauiby MOKET ObITh J0OABIEHO
15 6ayioB U BRICTABJICHA SK3aMEHAIIMOHHAS OI[CHKA «XOPOIIIO».

OGyuaromeMmycsi, HaOpaBimiemy S58—60 OaioB, NMpU MOABEAECHUM HUTOTOB
cemecTpa (Ha TMOCJEIHEM 3aHSATUU M0 JUCIUIUIMHE) B Tpade PEeUTHUHTOBOM
BEJIOMOCTH yueTa ycreBaeMocTH «I[IpeMuanbHbie Oaibny MOXET ObITh T00aBICHO
27 OGannoB W BBICTABJIEHA SK3aMEHAIMOHHAS OLIEHKAa «OTJIMYHO». B Kakux-ambo
WHBIX CITy4asx J00aBjIeHUE MPEMHUAIBHBIX 0aJJIOB HE TOMYCKAETCSl.

OO6yuaronuiicsi, HabpapiHii 10 39 0aNI0B BKIIOYUTEIBHO, CAAET IK3aMEH.

Pacnpenenenue 6amioB mo MOAYJSIM yCTaHABIMBACTCS MpENoJiaBaTeeM U
MOXET KOPPEKTHUPOBATHCSI.

IlepeyeHb BONPOCOB, BLIHOCUMBIX HA 3K3aMeH: Yacts 1
JluckpeTHOE BEPOSITHOCTHOE MPOCTPAHCTBRO.
CoObITHS U OTIEpAIMH HAJlT HUMHU.
BeposiTHOCTH COOBITHI 1 UX CBOMCTBA.

YcnoBHast BeposiTHOCTh. He3aBucuMOoCTh COOBITHIA.

A A o

dopMyIibl OJIHOW BEPOATHOCTH U balieca.



6. Cxema bepnymnu. bunomuansHOe pacnpeaeneHue.

7. IlpenenbHble TEOPEMBI JJis1 ONHOMUAIBLHOTO pacipeaeacHusl.

8. OOmuiee omnpeseneHne BepoSTHOCTHOTO MPOCTPAHCTBA.

9. CnyyaitHas Benmu4rHA U ¢ pacnpeneneHue. Kinaccudukamms pacripeaeneHmii.

10. ®yHKIIMOHANIbHBIE TPEOOPA30BAHUS CITYyYaHHBIX BETUYMH.

11. Cnyuaiinblii BEeKTOp U €ro pactpezaenenue. Knaccudukanus pacnpeneneHu.

12. ®yHKIIMOHANBHBIE TPEOOPa30BaHUS CIYUYatHBIX BEKTOPOB. DopMyIia CBEPTKHU.

13. He3aBucumsie cirydyaiiHble BETUYHHBI.

14. MaTemaTU4eCKOE OXKHJIaHUE JHUCKPETHBIX CIY4YaWHbIX BEIMYMH M €ro
CBONCTBA.

15. Onpenenenue MaTeMaTUYECKOTO OKUIAHMS CIydallHOM BEJIWYUHBI B OOIIEM
ClIyvae.

16. CBoiicTBa MaTeMaTU4YECKUX OKUJAHUI.

17. UucnoBble XapaKTEpUCTUKU CIydailHbIX BelnuuuH. Jucnepcust 1 Ko3PpPUIUEHT
KOPPEJSLHUU.

18. I'mnp0epTOBO MPOCTPAHCTBO CIIy4YaMHBIX BEJIWMYMH. 3ajJadya O HaWIydllen

OLICHKE.
JlonoTHUTE IbHBIE BONPOCHI K IK3aMeHY (3HATh HAM3YCTh)

. OTHOCHTENbHAS YACTOTA MOSABIICHUS! COOBITHUS.

. CtaTtuctrueckas yCTOMYMBOCTD YaCTOT.

. OnpenenieHrne JUCKPETHOTO BEPOATHOCTHOTO IPOCTPAHCTBA.

. 3a/1a4a Ha KJIACCUYECKOE OINPEAEIICHUE BEPOSITHOCTH.

. Onpezenenre coObITUS B JUCKPETHOM BEPOSITHOCTHOM MPOCTPAHCTBE.

. bnaronpusiTHbIN 3JIEMEHTapHBIN UCXO.

. UTo 3HAYUT, 4TO COOBITHE MPOU30MLIO ((PopMaIbHO)?

o N oo o A W DN

. Oneparuu Hag coObITusIME (popManbHO U HehOpMaATHHO):

a JOCTOBEPHOE M HEBO3MOXKHOE COOBITHE,
b. 00bEIUHEHHE,
C. IEpeCeUYCHHE,

d.  HecoBMecTHBIE COOBITHS,



e. Cymma,

f. MIPOTUBOMOJIOKHOE,

g.  pasHOCTb,

h.  oxHO coObITHE BIEUET ApyTOE.

9. Anre6pa coOBITHIA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.

OmnpeneneHue BEpOSITHOCTA COOBITHSI.
OCHOBHBIE CBOMCTBA BEPOATHOCTEM.
['eomeTpuueckoe onpenesIeHue BEPOSITHOCTH.
Pasmenienus, nepecTaHOBKH, COUYECTAHMUS.
YcnoBHast BEPOSITHOCT.

Teopema yMHOXEHUS.

HezaBucuMocTh COOBITHIA.

[Tonnast rpyrmnma coOBITUH.

dopmyIia OJTHON BEPOATHOCTH.

®opwmyna baieca.

Cxema bepnynu (popMansHO ¥ HEPOPMAIBHO).
bunoMuansHOE pacnpeeseHue.

JlokanwpHas u uHTErpanbHas TeopeMmsl Myaspa-Jlamnaca.
Teopewma Ilyaccona.

OmnpeneneHne BEpOSITHOCTHOTO MTPOCTPAHCTBA B O0ILIEM ClTydae.
[Topoxnennas anredpa.

bopenesckas anredpa.

Onpenenenue ciry4alHOW BEJTUYUHBL.
Pacnipenenenue ciaydailHOM BEJTUYUHBL.
OyHKIMS pACTIPENEIICHUS U €€ CBOKCTBA.
JIucKpeTHOE pacnpeeseHue U ero CBOMCTBA.
HenpepbiBHOE pacmnipeieiecHUe U €ro CBOMCTBA.
[Ipumepsl CTaHIAPTHBIX PACIIPENCIICHUN

e OHMHOMHMAJIBHOE,

® TCOMCTPHUYCCKOC,



e bepnymu,

® IIyaCCOHOBCKOE,

® pPaBHOMEpPHOE,

® [I0Ka3aTeJbHOE,

® HOPMAaJIBHOE.
32. OmnpeneneHue Ciy4ailHOro BEKTOpA.
33. Pacmpenenenue ciy4aifHOTO BEKTOpA.
34. JlucKpeTHBIM CiIydyalHBIM BEKTOp, TaOJHMIa €ro pacmhpeuesieHHus, CBOWCTBA
JVCKPETHOTO PACTIPEIEIICHHUS.
35. CayyaliHbII BEKTOp C HENpPEpBIBHBIM pacmpeaeineHueM. [lnoTHOCTh
paclpeiesIeHus CIIy4aiiHOTO BEKTOpA U €€ CBOMCTBA.
36. MapruHanbHble (OJHOMEPHBIE) PACIPEIEICHUS U UX BEIYUCIICHHE.
37. HeszaBuUCUMOCTH CIIy4yalHBIX BEIUYMH (B OOIIEM cliydae U JjIsl HETPEPHIBHBIX
C.B.).
38. ®opmyna CBEpPTKH B IUCKPETHOM U HEMPEPHIBHOM CIIydae.
39. MaremaTuueckoe OXuJaHNE JUCKPETHON CIIy4alHOM BEJIMYUHBI.
40. MaremaTu4ecKkoe OKHUJaHHe HEMPEPHIBHOW CITyYaifHON BETMYUHBI.
41. OcHOBHBIEC CBOWMCTBA MATEMATHUYECKOTO OXKHUIAHUSI.
42. Jlucmepcus U ee CBOMCTBA.
43. Kosapuanus. HekoppenupoBaHHbIC clTydaiiHbIC BETHYHHEI.
44. KoddphuuueHT KOppesiui U ero CBOMCTBA.
45. OnpeneneHue MOMEHTA CITy4YailHON BETUYHMHBI.
46. KsanTuib mopsizika p uisl CydaiiHOW BenTWYnHbL. MeauaHa.
47. CXOauMOCTb B CPETHEM KBaJAPATHUYCCKOM.
48. TlocraHOBKa 3aJa4¥ O HAWTYUIIICH JTMHEHHOHN OIICHKE.
49. Jlemma o0 meprneHIAUKYJISIPE.

IlepeyeHb BONPOCOB, BLIHOCUMBbIX HA dK3aMeH: YacTh 2

1. 'mbOepTOBO MPOCTPAHCTBO CITyYaHBIX BETUYHH.

2. 3anaya 0 HaWIy4lIeld JTUHEWHOW OLICHKE.



3. VYcioBHOE pacmpenesieHHe M YCIOBHOE MAaTeéMaTHYeCKOE OKHUJAHUE M UX
CBONCTBA.

4. OyHKIMSA pETPECCUM U €€ IKCTPEMAIIBHOE CBOMCTBO.

5. MHOromMepHO€ HOPMAJIBHOE PACIPEICIICHUE.

6. 3aK0H OOJIBIINX YUCE.

7. XapaKTepuCTUUECKHUE U IPOU3BOAAIINE (DYHKIIUN.

8. LIIIT nns HE3aBUCUMBIX M OJMHAKOBO PACTIPEIEICHHBIX CIIyYalHbIX BEJINYUH.

9. llenu MapkoBa: OCHOBHBIE MOHATHS, KJIacCU(UKALU COCTOSHUMN, NPEeIIbHbIE
TEOPEMBI.

10. Cratuctrnueckas ctpykrypa. [Ipumepsl mapameTpudecKkux CTpyKTyp.

11. BriOopka, sMOMprUyYecKoe pacipeiesieHue, BBIOOPOUHbIE XapaKTEPUCTUKU.

12. Ouenkn nmapaMeTpoB U UX CBOWCTBA.

13. Metox MOMEHTOB U METOJ] HAUOOJIBLIETO MPABIONOA00HS.

14. HepaBenctBo Pao-Kpamepa u ontumanbHbIE OLIEHKH.

15. HWHrepBanbHble OLEHKHU. JloBepUTENbHbIE HMHTEPBAJIbl I IapaMeTPOB
HOPMAaJIbHOI'O PacClpeeICHuUs.

16. IlocTpoeHME HNOBEPUTENBHBIX HWHTEPBAJIOB C IIOMOLIBIO LEHTPAIBHBIX
CTaTUCTHK YU ACUMIITOTUYECKH HOPMAJIbHBIX OLIEHOK.

17. Kpurepuit cornacus. Kpurtepuit KommoropoBa u Xwu-kBagpaT KpUTEpuUid
[InpcoHna.

18. IIpoBepku rumore3 00 OAHOPOTHOCTH U HE3ABUCUMOCTH.

19. OcHOBHBIE MOHATHSA NPOBEPKH CTAaTUCTHYECKUX rumore3. Jlemma Heiimana-
[InpcoHna.

20. IIpoBepka cioxHbIX TUNOTE3. Kputepuii oTHOIIIEHUS TPaBIOTIO00MS.

21. IIpoBepka runoTres 0 mapameTpax HOPMaJbHOIO PACIIPEAETIECHNUS.

JlonoJIHMTeIbHBIE BOIIPOCHI K IK3aMeHY (3HATh HAN3yCTh)
1. T'unp0epTOBO MPOCTPAHCTBO CIYyYAWHBIX BEJIMYUH.
2. CX0auMOCTh B CpeTHEM KBAJIPATUYECKOM.

3. 3amaya o HaWTy4IIeH JTMHEHHON OIICHKE.



4. Jlemma o nmepneHAUKYIISIPE.
5. VYcnoBHOe pacmpeneleHHe M yCIOBHOE MAaTeMaTHYecKOoe OXKUJAAHHUE B
JIUCKPETHOM ClIydae.
6. YcrmoBHOe pacmpeneieHne M yCIOBHOE MAaTeMaTH4YecKoe OXKUJAAHHE B
HEIPEPHIBHOM CIIydae.
7. YcrnoBHOe pacnpeeseHue A JByMEPHOro HOPMaIbHOTO paclpeaesiCHHUs.
8. ®dyHKUUA perpeccuu U ee 3KCTpeMaabHOE CBOMCTBO.
9. MHoroMepHoe HOpPMaJIbHOE pAaCIpEACICHHUE: OINPEICICHUE IIOTHOCTH H
BEPOSATHOCTHBIN CMBICII TAPAMETPOB.
10. CxoauMOCTh IO BEPOSTHOCTH.
11. 3akoH OOJIBIIINX YUCETT.
12. HepaBenctBo YeOnimiena.
13. Teopema bepnysiu.
14. OnpeneneHue XxapakTepUCTUUECKON (PYHKITUU U €€ BBIYUCIICHHE B JUCKPETHOM
Y HETIPEPHIBHOM ClTydae.
15. Beruncnenre XxapakTepucTUIeCKON QYyHKIMY JJIs JIMHEHHOTo Tpeo0pa3oBaHus
¥ CyMMBI HE3aBUCHUMBIX CITyYalHBIX BEJIMUHH.
16. Teopema eTMHCTBEHHOCTH.
17. Teopema HEPEPHIBHOCTH.
18. Xapakrepuctrdeckue GyHKIIUN JUTsl CTAHIAPTHBIX pacpeIeICHUI:
° OMHOMHAJILHOE,
® TIyacCOHOBCKOE,
® HopMaJibHOE (OOIIMIA ClTyyail U CTaHAAPTHOE).
19. Cnabas cxoaguMOoCTh QYHKITUN pacpeIeIcHUH.
20. llentpanpHas mpeneibHas TeOpeMa.
21. Omnpenenenue nenu Mapkosna.
22. OpuopojaHas nenbs Mapkosa.
23. HauanwsHoe pacmipenenenue menu Mapkosa.
24. BepoATHOCTHM MEPEX0/ia U UX CBOMCTBA.

25. Pacnpenenenue menu Ha mmare n.



26. CramuoHapHOE pacrpeieieHHe.
27. OcHOBHas 3a7]a4a MaTeMAaTHUYECKOW CTATUCTHUKH.
28. OrmpeneneHne CTaTUCTUUECKOU CTPYKTYPHI.
29. Ilapamerpuueckue U HemapaMeTPUUECKUE CTPYKTYPHI.
30. IIpumepsl mapaMeTpUUYECKUX CTPYKTYP:
e OuHOMMAJIbHAI,
® IIyacCOHOBCKas,
® T[iOKa3arebHasl,
e HOpMajbHas.
31. BwriOopka, moBTOpHAas BEIOOPKA.
32. BapuanuoHHBIN PsijI, TOPSIKOBBIE CTATUCTUKH.
33. DOwMmupuueckoe pacmhpesesieHre, SMIupuueckas (YHKIUS pacripesesieHus,
rUCTOrpamMma.
34. BwibopouHoe cpeaHee, BRIOOpOYHAs AUCTICPCHS, BRIOOPOYHBIC MOMEHTHI.
35. Teopema o cBOCTBaX BEIOOPOYHBIX MOMEHTOB.
36. OmpenencHre TOYCTHON OIICHKH.
37. CBoiicTBa OICHOK:
® HECMEIICHHOCTD,
® COCTOATEIHHOCTH,
® ONTUMAJILHOCTH B CPEIHEM KBAJPATHUECKOM,
® aCUMNTOTHYECKass HOPMAJIbHOCTb.
38. HepaenctBo Pao-Kpamepa.
39. Omnpenenennie Xu-KBaApaT pacmpeneseHus, pacnpenencHuss CTbIOJEHTA,
pacnpenenenua Gumepa-CHenexopa.
40. OmpeneneHue AOBEPUTETHLHOTO WHTEpBaNa. TOYHOCTH U HAJIEKHOCTH
VHTEPBAJILHOU OLICHKHU.
41. T'unote3a o corjlacuu (OJHOPOTHOCTH, HE3ABUCUMOCTH).
42. OCHOBHBIC MTOHSATHUS MTPOBEPKHU CTATUCTHUCCKUX TUTIOTES:
® CTaTHCTHYECKas TUIIOTE3A,

® [IIpOoCTad U CJIOKHAs I'MIIOTC3bI,



® OCHOBHas (HyJieBas) TUIIOTE3a U albTEPHATHBA,

® KpUTEpUW, KpUTHUYECKas 30HA, CTAaTUCTUKA KpPUTEpHUs, KPUTUYECKas
KOHCTAaHTa,

e OWMOKHU MEPBOTO U BTOPOTO POJa,

® YpPOBEHb 3HAYMMOCTH U MOIIHOCTb KPUTEPUS,

® paBHOMEpPHO Hanbosee MOIIHBIN KPUTEPUIA,

e jnemMa Heitmana-IIupcona,

® KpUTEPUl OTHOLIECHUS PABIOTOJ00HUS.

MeToanueckue yKka3aHusi JAJIsl BbITIOJTHEHHU S
KYpcoBoii padoThI (4 cemecTp)
3ananue Ha padoTy
Bapuantel 1-/. Hanucams npoecpammy, paccuumuléaiowyro 3Hadenue Qyukyuu
P(£>x).

Ha BXOJE€: YHUCJIIO X, UHUCIIO Ha6JIIOIIGHI/If/'I, JOITIOJIHUTCIIBHBIC IIapaMCTPBI (GCJ'II/I OHH

€CTbh);

Ha BbIxosie: 3HaueHue QpyHKuun P(&> x).

[Ipumep: HammcaThs nporpammy, pacCUUTHIBAOIIYIO 3HaYeHUE PYHKIIUU P(E > X),

o 2
i€ CilydaiiHas BeJIMYMHA & UMEET X pachlpe/esieHre ¢ N CTENEeHsIMH CBOOO/IBI.

Bapuantsl _8-15. Hanucamv npocpammy, paccuumoelgarowyro 3HayeHue

b
unmezpana f f (x)dx, ede f(x) - 3a0annas nromHocmos pacnpeoenetus.

a

Ha Bxone: ymcio HabOmoaeHUH, JOMOJTHUTEIbLHBIC TTapaMeTPhI (E€CJIM OHU €CTh).

b
Ha BbIXO/€: 3HaYEHNE UHTErpaia J. (x)dx.
a

[Ipumep: Hanucate mnporpamMmy, pacCUMTHIBAIOUIYIO 3HAYEHUE (PYHKIUU

pacnpeneneHus: JorapupMUIecKd HOPMAJIbHOTO 3aKOHA,



z (In x)?

-
Fe(z)= e 2 dx
-]

Bapuantbl 16-25. Hanucamv npocpammy, GulYuUCIAOWYIO HIOWAObL 3A0AHHOU

dueypol.

Ha Bxojie: uncio HaOmoAeHUH, T0NOJIHUTEIbHBIE TApaMeTPhI (€CIIU OHU €CTh).
Ha Bbixone: miomaas Gurypsl U OTHOCUTENbHAS TOTPEUTHOCTD.

[Tpumep: HanucaTte nporpaMMy, BBIUUCISIONIYIO TUIONIAAb poMOa ¢ AuaroHaIsiMu

aub

TpedoBanus k 0(popMJIeHUIO PAOOTHI:

1o pe3ynpTaTaM BBIIIOJHEHUS pa0OTHI JOHKEH ObITh HAITMCAH OTYET, COAEPKAILUN

A

® OINHCaHWE METOoJa CTAaTUCTHYECKOTO MojenupoBanust (Meronx MoHTe-
Kapio):

® IIOCTaHOBKY pEIIaeMoi 3ajauu;

® TCKCT MPOTPaAMMBIL;

® TECTOBBIC MPUMEPHI (YUCIIO UCTIBITAaHUM Kk =1000 , k = 104, k =10°, k = 106).

MeToauveckue MaTepHuaJibl A5 BbINIOJIHECHUSA
pacdyeTHO-rpaguuecKoil padoThl 10 MATEMATHYECKON CTATUCTHKE
3ananue Ha padoTy

I'enepupoBaTh ABE TOBTOPHBIC BEIOOPKHU C HOPMAIBHBIM PACIIPEICIICHUCM.

Jlns  mepBoii  BBIOOPKM  HAWTU  BBIOOPOYHOE  CpeIHEE, AUCIEPCHIO,
IKCTpEMaIbHbIC 3HAYCHHSI, pa3MaX, BEIOOPOUHYIO METHAHY.

[TocTtpouts uisi mepBOW BBIOOPKH TrpaduK HSMOUPUYECKOW  (DYHKIIHH
pacmpenenenus W rucrorpamMmy. CriaguTh THUCTOTPaMMYy C  TOMOIIIBIO
HOPMAaJIbHOM TUIOTHOCTH, OIEHUB MPEABAPUTEIIHHO MTapaMeETPHI.

[TocTpouTh OLIEHKH MapaMeTpOB JJiI HOPMAJILHOTO PacHpeneNieHUs 0 METOTY
HanOOJIBIIETO MPABIOMOA00US.

[TocTpouTh qOBEpUTENBHBIE HHTEPBAJIBI IJIs1 CPEIHETO U IUCIIEPCUH.

ITo xpuTepuio y° IPOBEPUTH COTIACHE SMIMPHYECKUX JaHHBIX C HOPMAJIBHBIM
pacnpeeneHueM.

JIBe BEIOOPKH CIPYIIIUPOBATH U IIPOBEPUTH OJAHOPOAHOCTE [0 KPUTEPHIO y°.

J11st IepBoOY BEIOOPKH M3 HOPMAJLHOTO PACTIPECIICHHS TIPOBEPUTH THIIOTE3HI O
napaMeTpax HOpMaJIbHOTO pacIpeIeTICHHUS.

JIJist IByX HE3aBUCUMBIX BBIOOPOK M3 HOPMAJILHOTO PaCcIpeieTICHUs POBEPUTH
TUTIOTE3y O PABEHCTBE CPEeIHUX (TIPU YCIOBUM PABEHCTBA IUCIIEPCUT).



IIpumep:

N damuaus al|o?| 7 a ag U o2
BapHaHTa
1 HBanos Usau | 0| 1 | 0,99 | 0,05 ao=0,5
VBaHOBHY oo>=1

[Ipu reHepamuu BBIOOPOK W3 HOPMAJIBHOTO PACHPEICICHUS HUCIOIb30BaATh

mapaMeTpsl au o 2. J{Jist IPOBEPKH THIIOTE3 HCIIOIB30BaTh TAPAMETPHI ay U ol

7, & —008epUMEIbHBIL YPOBEHb U YPOBEHb 3HAUUMOCHU COOMBEMCMBEHHO.
MakcuMmabHOE KOJMYECTBO 0ajuioB, KOTOPOE MOXKET OBITh TIOJYYCHO B
pe3yJbTaTe OCBOCHHUS JUCIUIUIMHBI, cocTaBiaser 100 OammoB; 60 OGasmios
OTBOJMTCS HA TEKYIIUA KOHTPOJb 1 40 0aIoB Ha MPOMEKYTOUHYIO aTTECTAIUIO.
B kaxaom cemecTpe MpOBOAUTCS 3 KOHTPOJBHBIX MEPOIPUSITHUS, paclpeiesieHre
OautoB  Mexay KotopbimMu coctaBisger 20/20/20. KoHTponbHbIE pabOThI
MPOBOJIATCS B MUCbMEHHOU (popme.

[Ipumensiercsa cienyromas Iikanza nepeBoaa OammoB B oreHku: ot 40 g0 69 —

YAOBIETBOPUTENBHO, OT 70 10 84 — XOpomo, OT 85 1 BBIIIE — OTIUYHO.

VIl. MarepnainbHO-TEXHHYECKOe o0ecreyeHue

Jl1st aymuTopHO# paboThI

Vyebnas aymutopuss Ne | HaGop yueOHol mebenn,
304 JKpaH,
(170002, Tsepckas o00j., | KOMIUIEKT AayAMOTEXHUKH (paAMOCUCTEMa, CTallMOHApPHBIN
r.TBeps, CazoBblif | MUKpO(OH ¢ HACTOJBHBIM JiepXKaTelaeM, YCHINTENb, MUKILIED,
nepeysnok, 1.35) aKyCTHUYECKasi CUCTEMA),
TIPOEKTOP,
HOYTOYK.
VYuebnas ayautopusi Ne | Habop yueOHoit Mebemnu, MesioBast 10CKa.
310
(170002, Teepckas o00m.,
r.Teeps, CanoBbrit
Mepeynok, a.35)

JIJ1 caMOCTOSATENBHOM padOThI



ITomemmenue IS
CaMOCTOSATENIbHONH  PabOThI
o0yJaronuxcsi:

KomnbrorepHbiit KJ1acc
dakynpTeTa  TPHUKIATHON
MaTeMaTUKU u

kubepHeTuxu Ne 46
(170002, Tsepckas 00d.,
r. TBeps, CanoBrlid
nepeysok, a.35)

Kowmmnsrorep,
JKpaH,
IIPOEKTOD,
KOHJUIIOHED.

VIll. Cenenusi 06 00HOBJIeHMU Pado4eil MPorpaMMbl JUCHUILIAHBI

Ner.m. | OOHOBICHHBIN pa3ien pabodeit | OmnucaHue BHECECHHBIX

PexBu3uTHI TOKyMEHTA,

MIPOTrPaMMBbI TACIIUTLTAHBI H3MEHEHUH YTBEPAUBIIIETO
U3MEHEHUS
1. V. YueOGHO-MeTOINYECKOE u | Baecensl m3menenmss B | Ot 24.08.2023 rona,
nH(POPMAIMOHHOE MIPOrpaMMHOE npotokon Ne 1 ydeHoro
obecreyeHre TUCHUITINHEI obOecrieueHue coBera (hakynbTeTa
2) IIporpamMmHOe obecredeHue
2.




