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|. AHHOTAIIMA

1. Heapb 1 32124 TUCHUIIMHBI

AKCHOMaTHKa TEOpPHUHM BEPOSATHOCTEH, CIIy4ailHble BEJIIMYMHBI, HX
pacrpeqieNiecHdss W YHCIOBBIE XapAKTEPUCTUKH, IPENIEIbHbIE TEOPEMBI TEOPHUH
BEPOSATHOCTEW, TOUEYHOE U HHTEPBAJILHOE OILIEHUBAHUE, IPOBEPKA CTATUCTUYECKUX
TUIIOTE3, JINHEWHBIE CTATUCTUYECKUE MOJIETIH.

Llesb10 OCBOCHHUS TUCIUIIIIMHEI SIBISIETCS U3JI0)KEHUE OCHOBHBIX CBEACHUM O
MOCTPOCHUU U aHATIU3€ MOJIEJIeH, YUUTHIBAIOIINX CIIydYaliHbIe (PaKTOPHI.

3ajayaMy OCBOEHUS JUCLMILIAHBI SBJISIOTCA:

e 0CBOEHHE (DyHIAMEHTAIBHBIX MOHATHI TEOPUU BEPOSITHOCTEN M MATEMATHUYECKOM

CTaTUCTUKH;

® OBJIAJICHUE OCHOBHBIMU METOJaMH ITOCTAHOBKH U PEILICHHS] BEPOSITHOCTHBIX 33/1a4;
® OBJIAJICHME OCHOBHBIMU METOZaMH MIOCTAHOBKHU U PEIICHHS CTATHCTUYECKHUX 33/1a4.

2. Mecto tucuuimuinibl B cTpykrype OOII
JlaHHas TUCLMIUIMHA OTHOCUTCS K pasnieny «MareMaTudecKuin» o0s13aTenbHON 4acTH
broka 1. /][5 yenemHoro ycBoeHus Kypca He00X0IMMbl 3HaHUSI OCHOBHBIX IOHATUN
U3 MaTeMaTU4YecKoro aHajlu3a, JUHEHHOW anreOpsl U OOBIKHOBEHHBIX
mudepeHInanbHbIX YpaBHEHUN, a TAaK)KE€ HABBIKM DPEIICHHUS OCHOBHBIX 3ajady,
paccMaTpUBAaEMbIX B 3TUX IucUUIIMHAX. [lodydeHHbIE 3HAHUSA UCIOJIB3YIOTCS B
NOCJIEAYIONIEM TPU M3YYEHUM AUCUMIUIMH «Teopus HEONpeneneHHoCcTed u
HEYETKas JOTUKA.

3. O0beM AMCHUILINHBI: 9 3a4eTHBIX €AUHHALL, 324 akaJIeMUYECKHUX Yaca, B TOM
qyucse:

KOHTAKTHAsI ayJUTOpPHAs padora: jekuuud 62 yaca, B T. 4. MpaKTUUECKas
noAroToBka 10 yacoB, MpakTHYECKUE 3aHATHA 62 Yaca, B T. 4. MPAKTHYECKAs! OJrOTOBKA
12 gacos;

KOHTAKTHAS BHEAYUTOPHAsS pad0Ta: KOHTPOJIb CAMOCTOSTEIILHOU padoThl 20,
B TOM 4HcCJIe KypcoBas padbota 10 yacos;

camocrositeibHas padora: 180 yacos, B ToM umciie KOHTPOJIb 63 yaca.



4. Ilnanupyemble pe3yJbTaTbl 00y4eHHs M0 JUCHUILUINHE, COOTHECEHHBIE C

IJIAHUPYEeMbIMU Pe3yJibTaTaAMU OCBOEHHUsI 00pPa30BaTeIbHOI MPOrpaMMbl

[Tnanupyembie pe3ynbTaTbl OCBOCHUS
00pa3oBaTebHON NPOrPaMMBbI
(popmMupyembie KOMIETEHIINH)

[Tnanupyemble pe3ybTaThl 00yUEHUs IO
JTUCUUTUIMHE

YK-1 CnocobeHn  oCyIecTBIATH
IIONCK, KPUTHYECCKUH aHaIu3 |
CUHTE3 WH(OpMANHUU, PUMCHSITH

CUCTEMHBIM TMOJXOA JUIS PEIICHUS
IMOCTAaBJICHHBIX 3a/1a4

VYK-1 CnocoGeH ocCymecTBIATh TOWCK,
KPUTHYECKUAU aHaJIn3 u CUHTE3
uHOpMaIlMK, TPUMEHATh CHCTEMHBIN
MOJIXOJ1 JUIsl PEIICHUS MOCTABJICHHBIX 3a/1a4
VYK-1.1 Ananuzupyert 3agady, BbIIEIAS €€
0a30BbI€ COCTABJISAIOLINE

VYK-1.2 Omnpenensiet, MHTEPHIPETUPYET U
paHxupyeT uHdopmaruio, TpedyemMyro 1
pelIeHus TOCTaBJICHHOMN 3a/1auu

YK-1.3 OcymecTBisieT MTOMCK
uHGOPMAITUH TS PEIICHHS] TTOCTABICHHOMN
3a/1a4y 10 Pa3JIMYHBIM THUIIAM 3aIIPOCOB
VK-1.4 TIlpu oOpabotke uHpOpManuu

OTJINYAET (bakTbI OT MHEHUH,
UHTEpIpETalnuid, OLEHOK, (OPMHUPYET
COOCTBEHHbIE ~MHEHHMSI M  CYXKICHUS,

apryMEHTUPYET CBOM BBIBOABI U TOYKY
3peHust

VYK-1.5 PaccmatpuBaer u npeasiaraert
BO3MO>KHbBIE BApUAHTHI peleHus
MOCTaBJICHHOW  3a/laud, OLIEHUBas UX
JIOCTOMHCTBA U HEJIOCTATKU

OIIK-1 CriocoOeH nmpuMeHsTh
€CTECTBEHHOHAYYHBIC 1
OOIIeHH)KEHEPHbIE 3HAHUSI, METOIbI
MaTeMaTHYeCKOro aHajln3a u
MOJIETTUPOBaHUS B
npohecCHOHATBHOM e TENbHOCTH

OIIK-1.1 [IeMoHCTpHpyeT 3HAaHUS OCHOB
MaTE€MaTUKH, (PU3UKH, BBIYMCIUTEILHON
TEXHUKU U TPOTrPaMMUPOBAHUS
OIIK-1.2 JleMoHCcTpUpyeT
UCIIOJIb30BAaHUSl ~ 3HAHUM QUMK U
MaTeMaTUKU  JJIl  peleHus  3ajaay
TEOPETUYECKOI0 U MPUKIIATHOTO XapaKkTepa
OIIK-1.3 [Tpumensier METO/bI
MaTEMaTUYeCKOr0 M KOMIIBIOTEPHOIO
MOJIEJINPOBAHUS, cpelcTBa
ABTOMAaTU3HPOBAHHOTO NPOEKTHUPOBAHUS B
TEOPETHYECKHUX U pacyeTHo-
AKCIIEPUMEHTAIIbHBIX UCCIEAOBAHUIX

HaBBIKH




[IK-1 Cnoocoben yuacTBOBaTh B
KAueCTBE HCIIOJHUTENS B HAy4YHO-
UCCJIEIOBATENBCKUX  pa3padoTKax
HOBBIX  POOOTOTEXHUYECKUX U
MEXaTPOHHBIX CUCTEM

[IK-1.1 Pa3pabaTbiBaeT MaTeMaTHYECKUE

MOJIETH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, 170'¢
MOJICUCTEM M OTAEIBHBIX JJIEMEHTOB W
MOJTyJIEN

IK-1.2 PazpabaTsiBaer
AKCIIEpUMEHTAJIbHBIC MaKeTbl

VOPABISIONINX,  MHGOPMAIMOHHBIX U
UCIIOJIHUTENbHBIX MOJYJEH MeXaTpOHHBIX
U pOOOTOTEXHUYECKUX CUCTEM M TIPOBOJUT
UX DKCIEPUMEHTAIBHOE HCCIEIOBAaHUE C
PUMEHEHUEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUN

[IK-1.4 IIpoBOAMT »DKCHEPUMEHTHI Ha
JNEeUCTBYIOITUX MakKeTax, oOpasnax
MEXaTpOHHBIX W POOOTOTEXHUYECKUX
CUCTEM MO 3aJaHHbBIM METOJMKaM U
00pabaTbIBaeT pe3yabTaThl C IPUMEHEHUEM
COBPEMEHHBIX uHOOPMAITMOHHBIX
TEXHOJIOTUN U TEXHUYECKUX CPEJICTB
IIK-1.5 [IpoBogUT  BBIYMCIHUTEIBbHBIE
AKCIIEPUMEHTHI c HCIIOJIb30BaHUEM
CTaHJAPTHBIX MPOTPAMMHBIX IaKETOB C
LEIbI0 HCCIIENOBAHUS MaTeMaTHYECKHX
MoJENnen MEXaTPOHHBIX u
POOOTOTEXHUYECKUX CUCTEM

5. ®opMa NPOMeKyTOUYHOM aTTeCTAIMU U ceMeCTP MPOXOKIeHUS

4 cemectp —3K3ameH, PI'P; 5 cemecTp — 3Kk3ameH, KypcoBasi padora.

6. SI3bIK MpenoIaBaHus PYCCKUil.




I1. Copep:xanue tMCHMILUINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiam) ¢

YKazaHueM OTBCACHHOI'0 HA HHX KOJHYECTBA AKAACMHUYCCKHX YaCcOB M BU/I0B

y4eOHbIX 3aHATHIA

VYyebHas nporpamMmma — Bcero KonrakTtHas pabora (dac.) Camocrt
HaVMEHOBAHUE pa3lesloB U | (4ac.) Jlexuun [Tpaktuyeckue | Kontpoin | osTenn
TeM 3aHSATUS b Has
camocrTo | pabora,
ATEIBHO | B TOM
BCero |B T.4. | BCero |B T.4. 7| qucie
MIPaKT npakT | pa6otsl | Konrpo
HYECK HYECK (B TOM IIb
as as qucie (dac.)
MOJIrO IIOArO | KypcoBast
TOBKa TOBKa | pabora,
PI'P)
Cemectp 4
JlucKpeTHOE BEpOAATHOCTHOE | 26 8 8 10

NMPOCTPAHCTBO.
CoObITHSI W oOllepanuy HaJ
HUMH.

BepositHocTu coObITHHT U UX
CBOMCTBA. VYcnoBHas
BEpOATHOCTh. HezaBucumocTh
coObITuii. DopMynbl MONHON
BeposaTHOCTH U baiieca. Cxema

bepnyinu. bunomuansHOE
pacnpeneneHue.
IIpenenbHble  TEOpEMBI s
OMHOMHUATBHOTO

pacnpeneseHusl.




Onpenesnenune
BEPOSITHOCTHOIO
NMPOCTPAHCTBA B  001IEM
ciaydae.

CinyvaliHas BelMYMHA U €€
pacrpezeneHue.
Knaccudukanmst
pacrpeeneHui.
DyHKINOHAIbHBIE
npeoOpa3oBaHusl CIIy4alHBIX
BEJIMYMH.

CnyyallHpli BEKTOp U €ro
pacnpeneneHue.
Knaccudukanus
pacrpeeneHui.
QDyHKIMOHAIbHBIE
npeoOpa3oBaHus CIy4alHBIX
BEKTOpPOB. DOpMyIia CBEPTKHU.
HesaBucumele CIIy4aiiHble
BEJIMYUHBI.

20

12

CayyaiiHble BeJIHYMHBI U
BEKTOPBI.

CnyuaiiHas BeIMYMHA U €€
pacnpeesneHue.
Knaccudukanms
pacnpeneeHui.
@DyHKIMOHAIbHBIE
npeoOpa3oBaHusl CIIy4alHBIX
BEJIMYHUH.

CnyyaliHpli BEKTOp U €ro
pacrpezeeHue.
Knaccudukanms
pacipeneeHui.
QDyHKIMOHAIbHBIE
npeoOpa3oBaHusl CIy4daiHbBIX
BEKTOpOB. DopMmysia CBEPTKH.
HesaBucumele Clly4alHbIE
BEJIMYMHBI.

28

14

Yucji0Bble XapaKTEPUCTHKH
CAy4YailHbIX BeJMYHUH H

BEKTOPOB.
MaremaTtnueckoe OKuJaHue U
JUCIIEPCUS CIly4alHOMN

BEJIMYMHBI M WX CBOWMCTBA.
KoBapuanus, xo3dduruent
KOPPEJISLIMK U UX CBOMCTBA.

24

10




I'manbepToBoO 10 2 0 8

npocTpancTBo. CXOAMMOCTh

B CPEHEM KBaJPATUYECKOM.

ITocranoBka 3aJ1a4u 0

HaWIyqIIei JIMHEHOI

OLICHKE. Jlemma 0

NEePIEeHIUKYIISpE.

YciaoBHoe pacnpenenenue u | 14 2 4 8

YCJI0BHOE MaTeMaTHyecKoe

OKHIaHMe.

CaolicTBa YCJIOBHOT'O

pacmpesieNieHuss U YCIOBHOTO

MaTeMaTUYECKOTO OKUaHUSI.

DyHKIHUS PErPECCUH.

MHoromepHoe HopMmajibHoe | 12 2 2 8

pacnpeeienue.

CaoiicTBa MHOTOMEPHOTI'0

HOPMAJIBHOTO

pacrpeeneHusl.

CMbICI TapaMeTPoB.

HTroro: 4 cemecTp 144 32 5 32 10 70
Cemectp 5

IIpenesbHBIE TEOPEMBI. 28 6 4 18

3akoH  OOJBIIMX  YHCE.

XapakTepucTu4ecKue u

MIPOU3BOISIITNE GbyHKIUY.

LIIT g1 HE3aBUCHUMBIX H

OJIMHAKOBO PAacCIpeIeTICHHBIX

CITy4aiHbIX BEJTUYHH.

Ienun Mapkosga. 20 0 4 16

OCHOBHEBIC TTOHSATHS,

KJacCU(UKaLUs COCTOSHUH,

peJIeTbHBIC TEOPEMEI.

Crarucruyeckas 16 2 2 12

CTPYKTYpa.

[Ipumepsl  CTAaTHCTUYECKUX

CTPYKTYP.

Toueunbie omeHku | 26 6 2 18

napamMeTpoB.

CaoiicTBa OLICHOK:

HECMEIIEHHOCTb,

COCTOSITENILHOCTb,

ACUMITOTHYCCKAs

HOPMaJIbHOCTb. MeTtoib1

MTOCTPOCHHUS OIIEHOK

apaMeTpoB.




NuTepBajbHbIe OLICHKH
napaMeTpoB.

JloBepHUTEIIbHBIC HMHTEPBAJIBI.
IlocTpoeHne nOBEpUTENBHBIX
WHTEPBAJIOB IIJIsi TIapaMeTpPOB
HOPMAaJIbHOTO

pacnpenenenus. IlocTtpoenue
I[OBepI/ITeJIBHBIX I/IHTepBaJIOB C
ITOMOIIILIO HEHTPAITBHBIX
CTaTUCTUK U aCUMIITOTUYCCKHU

HOPMAJIbHBIX OLCHOK.

30

Kpurepun cornacus.
Kputepuit KosmoropoBa wu
Xu-KBagpar KpUTEpUi
ITupcona.

28

IIpoBepka craTHCTHYECKHX
THIOTE3.

Kpurepuii, kpurnueckas 30Ha,
CTaTUCTUKA KpUTEepHUs,
KpUTHYECKas KOHCTaHTA.
OmubKku mepBOro U BTOPOTO
poza, ypoBeHb 3HAYUMOCTHU U
MOIIIHOCTb KPUTEPUS,
PaBHOMEPHO Hauboee
MOIIHBIN KpuTepuil. Jlemma
Heitmana-ITupcona.
Kpurepuit OTHOILICHUS
IpaBooI00usl.

44

KypcoBas padora

10

Hroro: S cemectp

180

30

30 6 10 110

UTOoIro

324

62

10

62 12 20 180

I11. O6pa3oBare/ibHbIE TEXHOJIOTHA

VYyebnast nporpamMma —
HAaUMEHOBAHHE Pa3/AeiOB
TEM (8 cmpo2om
COOMBEeMCMBUYU C Ppa30eniom
Il PII])

Bun 3ansaTus

OO0pazoBaTelibHbIC
TEXHOJIOTHH

JIUCKpeTHOE BEPOSITHOCTHOE
MIPOCTPAHCTRBO.

Jlekmumu,
MIPAKTUYECKHUE
3aHATHUSA

N3noxenue
TEOPETUUECKOTO
Marepuaia, peueHue 3aaa4




OnpeneneHue Jlekuuu, Nznoxenune
BEPOSITHOCTHOTO MIPAKTUYECKHE TEOPETUYECKOTO
IPOCTPAaHCTBA B  OOUIEM | 3aHITUS MaTepuala, peleHue 3aaad
clIyyae.
Cnyyaiinple BenM4YuHBl W | JIekuu, N3noxenne
BEKTOPBL. IPaKTHYECKUE TEOPETUYECKOTO

3aHATUS MaTepuala, peieHue 3aaad
Yucnosele XapakTepuCTUKH | JIeknnw, N3noxenune
CIyYallHbIX  BEJIMYMH W | IPAKTUYECKUE TEOPETUYECKOTO
BEKTOPOB. 3aHATHUS Marepualia, pelieHue 3a1a4
['mp6epToBO Jlexniun N3noxenne
IIPOCTPAHCTBO. TEOPETHUYECKOT0 Marepuaia
YcnoBHOe pacnipenenenue u | Jlekunw, N3noxenune
YCIIOBHOE MaTEMAaTHYECKOE | IPAKTHUECKUE TEOPETUYECKOTO
0XUJaHHE. 3aHATUA MaTepurala, pelieHue 3a1ad
MHuoromepHoe HopMasibHOE | JIlekuuu, N3noxeHue
pacnupenesneHue. [IPAaKTUYECKUE TEOPETUYECKOTO

3aHATUSA Marepuaia, pelIeHHE 3a/1a4
[IpenenpHbIE TEOPEMBL. Jlexuum, N3noxenune

MPAKTUYECKUE TEOPETUYECKOTO

3aHATUS MaTepurala, pelieHue 3aaa4d
[Henmm Mapkoga. [IpakTnueckue Pemenue 3amau

3aHATUSA
Craructuueckas CTpykrypa. | Jlekuun, N3noxenune

MPAKTUYECKUE TEOPETUYECKOTO

3aHATUS MaTrepuala, peleHue 3aaa4d
Toueunbie ouieHkH | JIekmum, H3noxeHue
I1apaMeTPOB. IIPAKTUYECKUE TEOPETUYECKOTO

3aHATUSA Marepuaia, pelIeHHe 3a/1a4
HNHuTepBanbHbIe oneHkH | Jlexkuuu, N3noxenune
apaMeTpOB. IPAKTHYECKUE TEOPETUYECKOTO

3aHATUS MaTrepuala, pelieHue 3a1a4d
Kpurepuu cornacusi. Jlekuumn, N3noxeHune

IIPAKTUYECKUE TEOPETUYECKOTO

3aHATUSA Marepuaia, peleHHe 3a/1a4
IIpoBepka cratuctuyeckux | Jlekuuu, N3noxenune
TUTIOTE3. PAaKTHYECKUE TEOPETUYECKOTO

3aHATUS MaTrepuala, pelieHue 3a1a4




[IpenogaBanne y4eOHOM JUCHMIUIMHBI CTPOUTCS HAa COYETAHUU JIEKLUH,
MPAKTHUECKUX 3aHATUN U Pa3IMYHBIX (POPM CaMOCTOSITENFHON pabOThI CTYACHTOB.
B nponecce 0cBOCHMS TUCHMILIMHBI UCIIOJIB3YIOTCS CIIEAYIOIUE 00pa30BaTeIbHbIE
TE€XHOJIOTUH, CHOCOOBI U METOJbl (POPMHUPOBAHUSI KOMIIETEHLMH: TpaJullMOHHBIC
JEKIUU, TMPAKTUYECKUE 3aHATUS B  JUAJOTOBOM  PEKHME, BBIIIOJIHEHUE
WHMBUYyAIbHBIX 33IaHUH B paMKaX CaMOCTOSITEILHOM paOOTHI.

JucuuninHa npeaycMaTpyuBaeT BBITIOJIHEHHE KYPCOBOM UM pacueTHO-Tpaduueckoi
KOHTPOJIBHBIX Pa00T, MUCbMEHHBIX JTOMAIIHKUX 33/IaHUN.

IV. Onenounsie  Martepuajbl Ui  NpPOBeJeHHs  TeKylleidl ©
NMPOMEKYTOUYHOM aTTecTAlNu
OIIK-1 Cnocob0eH NpUMEHATh €CTECTBEHHOHAYYHbIEe U OOIIEeHH:KeHEepPHbIe
3HAHWSI, MeTOAbl MAaTEeMATHYEeCKOr0 AaHAJW3a W MOJCJUPOBAHUA B
Nnpo¢ecCHOHANTBHOM 1eATeIbHOCTH

OIIK-1.1 /IeMoHCTpHUpYyET 3HAHUS OCHOB MAaTE€MaTUKH, (PU3UKH, BBIYMCIUTEILHON
TEXHUKHU ¥ TPOrPaMMHUPOBAHUS

OIIK-1.2 JIeMOHCTpUpPYET HABBIKA UCIOJIH30BAHUS 3HAHUN (DU3UKH U MATEMATUKHU
JUISL PEIIEHUS 3a/1a4 TEOPETUYECKOTO U IPUKIIAHOTO XapakTepa

OIIK-1.3  IIpumenser MeETOABI  MATEMAaTUYECKOTO W KOMIIBIOTEPHOTO

MOJCIINPOBAHUA, CpeacCTBa ABTOMATHU3UPOBAHHOTI'O IMPOCKTUPOBAHUA B
TCOPCTUYUCCKUX U PACUCTHO-IKCIICPHUMCHTAJIBHBIX UCCIICIOBAHUAX

1.Yto Takoe uemp MapkoBa, CBOMCTBO OJHOPOIHOCTH, MaTpHIla Iepexoja.
Crauunonapssle nenu Mapkosa.

Pectopan noj OTKphITBIM HEOOM paboTaeT TOJIBKO B MOTOXKue AHU. Eciu B 1aHHOU
MECTHOCTH CETrOJIHSI UAET J0XK]Ib, TO C BeposTHOCTHIO 0.4 oH OyzaeT u 3aBTpa. Ecnu
CErOfHsl JOXK[s HET, TO 3aBTpa OH Oyner c¢ BeposTHocThio (.1. Omucarh 3Ty
CUTYAaIMIO C MOMOIIBIO OJTHOPOIHOM Ilenu MapKkoBa, TOCTPOUTh MATPUILY EPEX0a
3a oauH war. Halitu craunonapHoi pacnpeneneHue uenu. CeroiHst pectopaH
3aKphIT. HaliTu BEpOSTHOCTH TOTO, YTO OH OYAET 3aKPBIT €I1Ie JBa JTHS.

- Hmeercss mnoiHOE BEpPHOE APTyMEHTHPOBAHHOE pEIICHHE, BKIIOYAIOLIEE
MpaBUJIbHBIN OTBET — § OAILIOB.

- JlomylieHbl HE3HAYUTEIbHBIE OIIMOKH, HE HCKaXKAIoIMe CYTH perieHus — 6
OaIoB.

- OyHKIIMOHUPOBAHUE CHCTEMBI OTICAHO BEPHO, MMPUBEICHO MOAPOOHOE OMUCAHUE,
HO COJICPKUT OIMMOKY - 4 Oasa.

JlaHO TOJBKO OMHMCAHKME CHCTEMBI — 2 OaJuia.

- Pemienne He naHo uinu AaHo HeBepHOE perieHue — 0 6aoB.



2. Yro Takoe ueHTpaigbHas cratuctuka? Kak mocTpouTs J0BEpUTENBHBIN HHTEPBAI
C IOMOIIIBIO IEHTPAJILHOW CTATUCTUKU?

IIycts X =(X;) ecTh BeIGOpKa 06beMa N =1 U3 MOKA3aTENLHOTO PACTIPEEICHHS C
napamerpoM In(4). JlokasaTs, uTo ciydaitHas BeauumHa T(X,6)=Xq*In(1) ecth
HEHTpaJbHasl CTATUCTUKA U MOCTPOUTH C €€ MOMOIUIBIO JOBEPUTEIbHBIN HHTEPBAI
JUISL mapaMeTpa A .

- 3ajava pernieHa B OJHOM o0beMe — 6 OaIIOB;

- [IpuBeeHo noaHOE BepHOE AOKA3aTeNbCTBO - 3 Oaiina;

-JlonymieHsl  (QakTUYecKue M JIOTUYECKUE OIIMOKH, CBUICTEIbCTBYIOIIUE O
HEMOHUMaHUU TeMbl — () 0aIoB.

YK-1 ChnocodeH ocymiecTBJIAsTh IOMCK, KPUTHYECKHH aHAJIU3 W CHHTE3
HH(OpMALNHU, NPUMEHATh CHCTEMHBIN MOAXO0A AJsl pelleHUs] NMOCTABJICHHbBIX
3aaa4

VYK-1.1 Ananu3upyet 3a7auy, BbleIsAs €€ 0a30Bble COCTABISIOUINE

YK-1.2 Onpenensier, MHTEPIIPETUPYET U PAHKUPYET HHPOPMAITUIO, TPEOYEMYIO JIs
pElICHUS MOCTABICHHOW 3a/1a4n

VYK-1.3 OcyuiecTBisger mouck HHPOPMAILUH IJIsl PELLIEHUS TOCTaBJICHHON 33aJauH I10
pa3IMYHBIM THIIAM 3aIIPOCOB

VYK-1.4 [1pu o6paboTke nnopmaiuu oraudaeT GakTbl OT MHEHUH, HHTEPIIPETAIUH,
OLICHOK, (OpMUpPYET COOCTBEHHbIE MHEHUS U CYXACHUS, apTyMEHTHPYET CBOHU
BBIBOJIBI M TOUKY 3PEHUS

VK-1.5 PaccmarpuBaeT U Ipemyiara€T BO3MOXHBIE BapHAHTBl  PEIICHUS

MMOCTaBJICHHOMN 3aJgadu, OUCHUBAaA UX JOCTOMHCTBA U HEAOCTATKN

IIK-1 Cmnoco0eHn y4acTBOBATH B Ka4decTBe HCIOJHHUTEJAS B HAYYHO-
HCCIEA0BATEIbCKUX  pa3pad0TKax  HOBBIX  POOOTOTEXHMYECKMX M
MEXATPOHHBIX CHCTEM

[IK-1.1  PaspabaTtpiBaeT  MaTeMaTHYECKME  MOJEIH  MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, UX MOJCUCTEM U OTIEIbHBIX 3JIEMEHTOB U MOJyJIeH
[IK-1.2 ~ Pa3pabaThiBaeT  DIKCIIEPUMEHTAIbHBIE  MaKEThl  YNPaBISIONIMX,
UHQOPMAIIMOHHBIX M HWCIIOJHUTENIbHBIX ~ MOJyJEeHd  MEXaTpOHHBIX U
POOOTOTEXHUYECKUX CHUCTEM M MPOBOJUT UX HKCIEPUMEHTAIBHOE UCCIIEI0BAaHUE C
IPUMEHEHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[IK-1.4 TIIpoBOoauT »SKCIEPUMEHTHl Ha JACHCTBYIOIIMX MakeTax, oOpasiax
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM [0 3aJaHHBIM METOJUKaM |
oOpabaTbiBaeT pe3yJbTaTbl C NPUMEHEHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUW U TEXHUYECKUX CPENICTB

[IK-1.5 IIpoBOAMT BBIYUCIAUTEIBHBIE HKCHEPUMEHTBI C  HUCIOJIb30BAaHUEM

CTaHAAPTHBLIX IPOrpaMMHBIX IMAKCTOB C ILECJIbIO HCCICAO0OBAHUA MATCMATHYCCKHUX
MOI[CJ'IGI;'I MCXAaTPOHHBIX U pO6OTOTeXHI/I‘{eCKHX CHCTCM



1. Merox crartuctuyeckoro mojaenupoBanusi (meton MonTte-Kapno) — obmacts
MIPUMEHECHMUS; 33]]a4H, PEIIAEMBbIE C TIOMOIIBIO 3TOr0 METO/IA.

Hanucamwv npoepammy, sviuucisarowyio niowads 3a0aHHoU Queypol.

Ha Bxone: ynciao Hab0AeHUH, JOTIOJHUTEIbHBIC TTapaMeTPhI (€CJIM OHH €CTh).

Ha BeIxoze: miiomaab GUrypsl 1 OTHOCUTENIbHAS TTOTPEITHOCTb.

[Ipumep: HamucaTe mporpaMmy, BEIYUCISIONIYIO IUIONIATL poMOa ¢ JUaroHaasIiMu
aumb

1o pe3ynbTaTaM BBIOJHEHUSI PAOOTHI 1OKEH ObITh HAIMUCAH OTYET, COJEPKAIUN:
® OIMMCAaHUE METOa CTATUCTUUYECKOTO MojenupoBaHus (Metoq MonTe-Kapiio):
®[I0CTAHOBKY PEIIAEMOM 3a/1a4H;

® TEKCT MIPOTPAMMBI;

® TECTOBBIC MPHUMEPHI (YMCIIO0 UcTbITaHu# k =1000, k -10* k= 10° .k :106).
Hroro: 20 6annos.

-IlpuBeieH TOJMBKO TEKCT IpaBWJIBHOM mporpaMmbl (6e3 kommeHTapueB) — 10

0aIoB;

-PaboTa HE COAEPKUT TECTOBBIX MPUMEPOB, HO BBIMOJHEHA B OCTaJIbHOM

MOJIHOCTBIO U MPaBUIILHO — 15 Gasuios.

IIpuMmepHbIe 3a1a4u 11 IK3aMeHa (cemecTp 4):

1. Wcnonb3ys cBOMCTBA COOBITHI U BEPOSTHOCTH, 10Ka3aTh ((POpMaIIbHO), YTO
P(AUB)+ P(ANB)=1+2-P(AB) — P(B)

2. Touka (a,b) Haygady BbHIOMpaeTcs U3 KBajapara ¢ BepmuHamu [—1, 1], [-1,1],
[1, 1] u [1,1]. HaliTit BEpOSATHOCTB TOTO, YTO BCE KOPHU ypaBHEHUS z° + ax + b = 0
JICUCTBUTEIILHEIE.

3. Ilo mKkogpHOMY pacuCaHuUIO B IOHEIETBLHUK JOJIKHO OBITh 6 3aHATHIL: anreodpa,
reoMeTpusi, ucropus, pusuka, reorpadus u aureparypa. KakoBa BEposITHOCTb
TOTO, YTO 3 IUCHUIUIUHBI — airedpa, reoMeTpusi U GU3HNKaA HE CIECTYIOT IPYT 3a
JPYTrOM HEMOCPEACTBEHHO.

4. CnyyaitHo BBIOMpaAlOT OoJHY M3 2-X Kocted. OpHa KOCTh “TipaBWiIbHAas’, a Ha
rpassx npyroi crosat uudpst 1,2,3, (onuHakoBbie UGPHI HA TPOTUBOIIOIOKHBIX
rpansx). Beibpannyio kocth Opocwiu 2 pa3a U 006a pasza MOJYyUUTTU EIUHUIIBI.
KakoBa BEpOSITHOCTB TOTO, 4TO 3TO “IpaBUIIbHAA KOCTH?

5. B Hekoropom mocenke 2500 xutenen, Kaxaplii U3 KOTOphIX pa3 B mecsil (30
JTHEW) €3UT B TOpOJ Ha IMoe3je, BhIOMpask THU MOE3/I0K CIIy4alHbIM 00pazoM
HE3aBUCHUMO OT Apyrux. Kakoil HauMeHbIIell BMECTUMOCTBIO JJOJDKEH 00J1a1aTh
noe3 1, YToObl OH NMEPEMOJIHSIICS B CPEHEM He yalle ogHoro pa3a B 100 gueit?

6. BepostHocTs mnopaxkenuss uenu paBHa 2/5. Ilo uenm mnpousBoauTcs 8
HE3aBUCUMBIX BHICTpeNioB. KakoBa BepOSITHOCTH TOTO, UTO OyAeT HE MEHee 2-X
nonaaaanii. OIIEHUTh HanboJIee BEPOSTHOE YHUCIIO TIOTAIaHui B 1IEIh TP ITHX
YCJIOBUSIX U HAWTU COOTBETCTBYIOIIYIO BEPOATHOCTb.



7. JBymepHblil crydaiineiii Bektop & = (&, £y ) MMeeT QUCKPETHOE paclipeeleHue
CIIETYIOIIETO BHIA

a\é& 1 2
1 0,4 0,3
2 0,1 0,2

Hairru:
1) Pactipenenenust CiydaiHBIX BEHYUH 77y =& /Ex B 1y =& - &y,
2) BoccTaHOBUTH COBMECTHOE paclpeIeICHUE CIIyUalHBIX BEJIUUHH 77 U 7o
3) IIpoBeputh cityyaiiHble BETUYUHBI 771 U 77p HAa HE3aBUCHUMOCTb;
4) MaTeMaThuuecKoe OKHUIaHUE CITy4YalHOM BEJIUUUHBL O =177y — 2171 .

£=(&.8)

8. JIBymepHBIid  CIy4aWHBIH UMeeT

pacrpeiesieHre ¢ IIOTHOCTBIO
pe (x,y)= {

Haiitu koadduimeHT koppensium p(él,éz) CIIy4alHBIX BEJIMYUH & U &o .

BCKTOP HCIIPCPBIBHOC

X+y, 0<x,y<1

0, AHAYE

IIpuMepHbIe 3a1a4u I IK3aMeHa (ceMecTp S):

1. 3aKoH pacmpe/ieNeHus IByMEpHOI TUCKPETHOH cTydaiHoi BeananHsl (X,Y)
MMEET BUJI

-2 -1 1
X
Y
-1 0,25 0,2 0,1
0 0,1 0,2 0,15

Haiiti: ko>ddunment koppensmmu p(X,Y) ciaydaifHeIx BemmanH X u Y .

2. Jlna naHHbIX U3 1.1. HAlTH pacmpeneneHue ci. Ben. Z = X *Y . HaliTu kBaHTHITB
nopsiaAKa p =0.8 JJIs CIIy4YallHOW BEJIMYUHBI Z .

3. CnydaiiHas BelMW4YMHA ¢ WMEET MOKa3aTeIbHOE pachpeesieHne ¢ mapaMeTpoM
A=2. HaliTu xapakTepHCTHUECKYIO (PYHKIUIO CIy4yalHON BEIUYMHBI 6 =1+2¢.
Haiitu ¢ ee moMoIIbo M ().

4. Tlpennmaraercsa CcTpaxoBKa OT HECYAaCTHOrO ciyyasi, IO KOTOpoil OyayT
BoitIauuBath 1000 en. ¢ BepositHOCThIO 0,2 1 HUYero ¢ BeposTHOocThiO 0,8. Celiuac
takas ctpaxoBka ctouT 10 en. IIpomano 1000 mommcoB. HailTu BepOATHOCTH
0e3yOBITOUHOM 1eATEIbHOCTH KOMIIAHUU TP TAKUX YCIOBHSIX.

5. Hexkro crpensier no muiienu. [Ipu nepBoM BeICTpesie BEPOSATHOCTh MONagaHUs
paBHa 0,5. IIpu HeyJauyHOM BBICTpEIIE BEPOSITHOCTD MOMAIaHus CHKaeTcs 1o 0.4,



a mpu yaadyHoM — Bo3pactaer 10 0,6. HailTu BeposITHOCTh MONagaHus Ipu TPEThEM
BBICTpEJIC U MOCIE ATUTEILHON CTPENbObI IO MUIIICHH.

6. Ilomydena BeiOOpka o0beMa N = 20 W3 HOPMAIBHOTO PACIIPEICIICHHUS

8,18, |7, |7,|7,|6,|8,|7,|7,|6,|5,(5 |7,|6,|8,|7,|7,|7,|8, |8,
5195|5112 19 |44 2|6 |6 |1 |2|5|1]8 |8 |00
[Toctpouth BapUalLMOHHBIA psJ BBHIOOPKM U TUCTOrpamMMmy (B3SiITb S5 paBHBIX
uHTepBanoB). Haiitu BeIOOpOYHOE cpenHee BBIOOPOUHYIO JIUCIEPCHIO U
BbIOOpOUHYIO Mearany. [IoCTpoUTh TOBEpUTENbHBIN HHTEPBAN YPOBHS y = 0,95 AJis
CPEIIHErO MPU HEU3BECTHOU JUCIIEPCHH.

7. X=(X{,...XyN) — HOBTOpHas BHIOOPKA M3 pPACIpPEIENCHUS C ILIOTHOCTBIO

(x)= 2/0- Xe_xz/@, x €0, oo)’

0, vHaue

Pe rae  ©>0—  HEU3BECTHBIM  IIAPAMETP

pactipenenenusi. [loctpouts oneHKy [utst mapamerpa @ 1Mo MeTony HauOOJBIIETO
MPaBIONOA00US ¥ TIPOBEPUTH €€ HA HECMEILIEHHOCTh U COCTOSITEIbHOCTD.
8. IIpennonaraercs, 4YTo cllydaifHas BenTuYnMHa ¢ TMPUHUMAET 3HaueHus 1,2 u 3 ¢

BeposTHOCTIMH @, O, 1-20 cooTBeTcTBeHHO, 0<O®<1/2. IlpoBeacHo 60
HE3aBUCHMBIX U3MEPEHHUH 3TOW BEJIMYUHBI B OJJMHAKOBBIX yCiIoBUsAX. [Ipu saTom 1
nosiBMiIach 28 pas, 2 — 12 pa3, 3 — 20 pa3. CornacyroTcs 11 JaHHbIE PE3YyJIbTAThI C
IpeIoIaracMbIM pacipeieICHUEM.

9. Iycrs X =(X;) ecTh BEIOOpKA 06BeMa N =1 U3 TOKA3aTENEHOTO PACTIPE/ICICHHS
¢ mapametpom In(1). Jlokasats, uto cmydaitnas BemmumHa T(X,6) = X1 *In(1) ecTh
IICHTpaJIbHAs CTATUCTUKA U IMIOCTPOUTH C €€ TOMOIIBIO JOBEPUTEIIbHBIA HHTEPBAI
JUISL mapaMmeTpa A.

10. X =(Xy,..,XN) — TmOBTOpHas BHIOOPKA TIeHEPaTbHONW COBOKYIIHOCTH C

HOpPMAaJIBHBIM pacrpenenenueM. l[Iposepsercs runoresa Hp: a=1, %=1 MIPOTHUB

alIbTEpHATUBBI Hq: a=2, o2 =1. JIns1 mpoBEpPKU UCIIOB3YETCS TECT C KPUTUUECKOU
25

00J1acThi0 K =< X = (xl,..., XN ): in >c¢. [Ipy kKakoM € TeCT UMeeT ypoBEHb « =0,1
i=1

Breraucnuts MOIIHOCTB TaKOI'O TCCTA.

V. Y4eOHo-MeToaMYecKoe U HH(POPMALIMOHHOE o0ecnedeHHe JUCTUILIHHBI
1) Pekomen tyemast JiuTeparypa
a) OCHOBHas UTeparypa

1. bangun K. B. Teopust BepoATHOCTEH U MaTeMaTHYecKas CTAaTUCTUKA:
yueOHuK. - M.: M3naTenbcko-Toprosas kopnopauus «Jlamkos u K°», 2016. -

[DneKTpOHHBIHI pecypc]. - Pexum
JoCTymna:

2. Komemae B. A. Teopusi BeposiTHOCTEW M MaTeMaTWyecKas CTaTUCTHKA:
yueOHuk.- ExarepunOypr, 2014. - [DnektpoHHBId pecypc]. - Pexum

JOCTyIa:


http://biblioclub.ru/index.php?page=book&id=453249
http://biblioclub.ru/index.php?page=book&id=436721

0) JlononHuTeNnbHAs IUTEpaTypa

1. T'opnau, B.A. Teopus BepoATHOCTEH M MaTemMaTHyecKas CTaTHCTHUKa

[D5eKTpOoHHBIN pecypc]: yuel.-MeTo1. mocodre — DNeKTpoH. JaH. — CaHKT-
[TerepOypr: Jlans, 2013. 320 c. Pexxum  pgoctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=4864

. bype, B.M. Teopus BepOATHOCTEM M MaTeMaTU4YECKass CTAaTUCTHUKA
[DnexTponHsIit pecypc]: yueb. / B.M. bype, E.M. Ilapununa. — DieKTpoH.
nan. — Cankr-llerepOypr: Jlans, 2013. — 416 c¢. — Pexum aoctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=10249

. Teopust BepoATHOCTE M MaTeMaTU4YeCKas CTaTUCTHKA: yueOHoe mocobue /
T.A. I'ynaii, A.®. Jlonromomosa, J.b. JIutBuH, C.B. Menemxo;
CTaBponoJbCKUN TOCYJAPCTBEHHBIN arpapHblil yHHBepcuTeT. - M3manue
BTOpOE JIonoTHeHHOoe. - CTaBpononbk: Arpyc, 2013. - 257 ¢.: cxem., Tabi.; To
xKe [DNEeKTPOHHBI pecypc]. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=277492

2) [TporpammHOe oOecrieueHne

KomnbrorepHblii kjace pakyabTeTa NPUKJIATHON MAaTeMaTHKU U KnOepHeTHKkH Ne 46
(170002, Tepckasi 00.1., r.TBepb, CanoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian | 6ecruiaTHo
Apache Tomcat 8.0.27 OecruraTHO
I'ocynapcTBeHHBIN KOHTPAKT Ha II0CTaBKYy

Cadence SPB/OrCAD 16.6

JULEH3UOHHBIX MPOrpPaMMHBIX MHpoAaykToB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecriaTHO
Google Chrome OecruraTHoO
Java SE Development Kit 8 Update 45 SeCILTATHO
(64-hit)

JetBrains  PyCharm  Community SeCIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecruraTHO

Kaspersky Endpoint Security 10 mns
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0 OecIu1aTHO
Akt mpenocrasienus npas  HMC00000027 ot
Mathcad 15 M010 16.09.2011
Akt mpenocraBieHuss mnpaB  Ne Us000311 ot
MATLAB R2012b 25 09.2012
MHoro¢yHKIIMOHATBHBIN
penaktop ONLYOFFICE Gecnutatnoe | GecriiaTHO
110
OC Linux Ubuntu 6ecrmatroe [10 OecIuIaTHO
MiKTeX 2.9 OecmiaTtHoO

MSXML 4.0 SP2 Parser and SDK

OecIuIaTHO



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4864
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=10249
http://biblioclub.ru/index.php?page=book&id=277492

NetBeans IDE 8.0.2 OecIutaTHO

NetBeans IDE 8.2 OecIuIaTHO
Notepad++ OecruraTHO
Oracle VM VirtualBox 5.0.2 OecmiaTHO
.. noroBop Nel3918/M41 or 24.09.2009 ¢ 3A0
Origin 8.1 Sr2 «CodrJlaiin Tpeitn»
Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecruraTHO
Python 3.4.3 OecraTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruratHo
WCEF RIA Services V1.0 SP2 OecmiaTHO
WinDjView 2.1 OecruraTHO
R Studio OecIutaTHO

Anaconda3 2019.07 (Python 3.7.3 64-
bit)

OecIutaTHO

3) CoBpemeHHbIC TIPO)eCCHOHATBHBIE 0a3bl JAHHBIX M WH()OPMAIMOHHBIC
CIPAaBOYHBIE CHCTEMBI

1. 9BC «ZNANIUM.COM» www.znanium.com;
2. 9BC «YHuBepcuTeTcKasi 0udauoTeKa oHaain» https://biblioclub.ru/;
3. IBC «JIaub» http://e.lanbook.com.

4) IepedeHb pecypcoB MH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTh «MH-
TEPHET», HEOOXOAUMBIX JIJIs1 OCBOSHUSI JUCIIUTUTAHBI

HNHTEpHET-YHUBEPCUTET http://www.intuit.ru

VI. Merognueckue mMarepuajbl st 00y4alOIIMXCA 10 OCBOCHHIO

JAUCHUTUINHBI

IlepeyeHb BONPOCOB, BLIHOCUMBIX HA IK3aMeH: Yacts 1
JIuckpeTHoe BEPOATHOCTHOE MMPOCTPAHCTBO.
CoObITHS 1 OnIepaliiy HaJl HUMHU.
BeposiTHOCTH COOBITHIA U X CBOMCTBA.
VYcnoBHast BeposTHOCTh. He3aBUCUMOCThL COOBITHIA.
@opMyJibl IOJIHOM BEPOATHOCTH U balieca.
Cxema bepnyinu. buHomuansHOE pacnpeiesieHUeE.
[TpenenbHbIC TEOPEMBI AJ11 ONHOMUATIBHOTO paclpeaeeHusI.
OO1ee ornpenesaeHre BEPOSITHOCTHOTO MTPOCTPAHCTBA.

©ooNOO O WNE

Cnyuaiinas BenmuurHa U ee pacnpezenenne. Kiaccudukanus pactnpeneneHui.
10. ®dyHKIIMOHANBHBIE TPEOOPa30BAHUS CYUYAHBIX BETUYHH.

11. Cnyuaiinblii BEKTOp U €ro pactpezaenenue. Knaccudukanus pacnpeneneHui.
12. ®yHKIIMOHANIbHBIE TPEOOPA30BaHUS CIIyYalHBIX BEKTOPOB. DOpMyIia CBEPTKH.


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.intuit.ru/

13
14
15

16
17

18

o NOoO OB WD -

9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.

. HezaBucumble CitydaiiHbI€ BEJIMYHUHBI.

. MaremaTrnueckoe O)KuaaHnue JUCKPETHBIX CIIyYalHBIX BEJIMYUH U €r0 CBOMCTBA.
. OnpenenieHe MaTeMaTUYECKOTO OXHUAAHUS CIy4YallHOM BEJIMYHMHBI B 0OIIEM
ciy4ae.

. CBoiicTBa MaTeMaTHYECKUX OKHJIAHUM.

. UucnoBble XapaKTepUCTUKHU CIIy4allHbIX BeauuyuH. [(ucnepcus u kod3hUIueHT
KOppEJALMH.

. 'unp6epToBO MPOCTPAHCTBO CIIy4alHBIX BEIMYMH. 3ajadya O HaWiIydllen
OIICHKE.

I[OHOJIHI/ITQJILHLIC BOIIPOCHI K IK3aMCHY (3HaTL HaH3yCTL)

. OTHOCHUTENIbHAS YaCTOTA MOSIBJICHUS COOBITHS.

. Cratuctuyeckast yCTOWYMBOCTD YacTOT.

. Onpenenenne AUCKPETHOTO BEPOSTHOCTHOTO MPOCTPAHCTBA.

. 3a/1aya Ha KJIAaCCHYECKOE OIpe/IeTICHHE BEPOSITHOCTH.

. Onpenenenne coOBITUS B TUCKPETHOM BEPOSATHOCTHOM IPOCTPAHCTBE.
. biraronpusTHBIN 37EMEHTAPHBINA UCXO/.

. UTo 3HAYUT, 4TO COOBITHE MPOU30ILIO ((PopMaIbHO)?

. Oneparuu Haja coObITUsIMH (PopManbHO U HeOpMaTBHO):

JIOCTOBEPHOE M HEBO3MOYKHOE COOBITHE,
00BeTMHEHHE,

repeceyucHue,

HECOBMECTHEIC COOBITHS,

cymMma,

POTUBOIIOJIOKHOE,

Pa3HOCTb,

S@ he oo o

OJIHO COOBITHE BIICYET JPYroOe.
Anrebpa coObITHI.

OmnpenencHue BEpOSTHOCTH COOBITHS.
OCHOBHBIE CBOMCTBA BEPOATHOCTEM.
["'eoMeTpuyeckoe onpeaeneHne BeposSTHOCTH.
Pa3menienus, nepecTaHOBKH, COUETAHMUS.

Y cii0BHas BEPOSTHOCTb.

Teopema yMHOXEHHS.

HezaBucuMocTh COOBITHIA.

[TonHas rpymnmna coObITHHA.

dopmyiia IOJTHON BEPOATHOCTH.

dopmyna baieca.

Cxema bepnymnu (bopmanbHO U HeOpMaIBLHO).



21. buHOMHANIEHOE pacTpeeICHHE.
22. JlokanpHas M HHTETpaIbHas TeopeMbl MyaBpa-Jlammaca.
23. Teopema Ilyaccona.
24. OnpeziesieHre BEpOSITHOCTHOTO MPOCTPAHCTBA B OOIIEM ClIydae.
25. IlopoxaeHHas anredpa.
26. bopenesckast anredpa.
27. OnpesienieHre cay4yailHON BEJIMYUHBI.
28. Pacnipenenenre Ciy4aifHON BEITUYUHBI.
29. OyHk1UA pacupeaesieHus U €€ CBOICTBA.
30. JluckpeTHoe pacrpenesieHue U €ro CBONCTBA.
31. HenpepsIBHOE pacmpeie]IeHHe U €r0 CBOWCTBA.
32. IIpumepbl CTaHAAPTHBIX pacipeneeHU:
e OHMHOMHMAJIBHOE,
® TE€OMETPUYECKOE,
e bepnymn,
® IIyacCOHOBCKOE,
® PpPaBHOMEpPHOE,
® [I0Ka3aTeJbHOE,
® HOpPMAaJbHOE.
32. OmpeneneHue CIy4aitHOTO BEKTOPA.
33. Pacmpenenenue ciy4aifHOTO BEKTOpA.
34. JIuCKpeTHBIN CIIy4aiiHbIi BEKTOp, TaOJWIla €ro pacmlpeiesieHus, CBOWCTBa
JUCKPETHOTO paclpeeaeHusl.
35. CayyaliHbIii BEKTOp C HENpPEpBIBHBIM pacnpeneneHueM. [LMoTHOCTH
pacnpenesneHus CIly4aliHOTrO BEKTOpPA U €€ CBOWCTBA.
36. MaprunanbHbie (OTHOMEPHBIC) paclpe/IeICHUS U X BHIYUCIICHHE.
37. HesaBucumocTh ciydyailHBIX BEWYHH (B 00IIEM cilydae W JJisi HETPEPBIBHBIX
C.B.).
38. ®opmyna CBEpPTKH B IUCKPETHOM U HEMPEPHIBHOM CIIydae.
39. MaremaTrueckoe OXUAaHUE JUCKPETHOM CydailHOW BETUYUHBI.
40. MaremaTH4eCKOE OKUJaHUE HEMPEPHIBHOM CIIy4aitHOW BEIMYUHBI.
41. OcHOBHBIE CBOMCTBAa MAaTEMATUUYECKOTO 0XKUAAHUS.
42. Jlucmepcus u ee CBOMCTBA.
43. Kosapuarnus. HekoppennpoBaHHbIE€ clTydallHbIC BEJIHYUHBI.
44. KodpduuueHT Koppeslui U ero CBOWCTBA.
45. OrnpeneneHre MOMEHTA CIIy4allHOM BEJIMUMHBI.
46. KsanTwib nopsizika p uisl ciiydailHOM Benn4YuHbl. Meauana.
47. CXOomuMOCTh B CPEJIHEM KBaJIPAaTHYECKOM.



48. IlocraHoBKa 3a/1a4¥l O HAWTy4llIei TUHEHHON OILIEHKeE.
49. JlemMma 0 mepHeHAUKYJISPE.

IlepeyeHb BONIPOCOB, BLIHOCUMBIX HA JK3aMeH: YacThb 2
1. 'ubOepTOBO MPOCTPAHCTBO CITYYaHBIX BETUYHH.
2. 3aja4a 0 HAaUJTy4IlIeH JTUHEHON OIICHKE.
3. VYcnoBHOE pacnpelesieHHe W YCIOBHOE MAaTeMaTHYeCKOE OKHIAHUE U HUX
CBONCTBA.
4. OyHKUMS PETPECCUH U €€ SKCTPEMAIIEHOE CBOMCTBO.
5. MHOromMepHOE HOPMAJIBHOE pacIpe/ICIICHHE.
6. 3aKOH OOJBIINX YUCE.
7. XapaKTepuCTUUECKHE U IPOU3BOSAIINE QYHKIIUU.
8. LIIIT nns HE3aBUCUMBIX M OJMHAKOBO PACTPEICIICHHBIX CITyYalHbIX BETUYHUH.
9. llenu MapkoBa: OCHOBHbIE MOHATHS, KJIacCU(UKALUSA COCTOSIHUM, MIpe/iebHbIE
TEOPEMBI.
10. Cratuctrueckas cTpykrypa. [Ipumepsl mapaMeTpudecKux CTPYKTYP.
11. Beibopka, sSMIMpUYECKOE pacipeesieHue, BBIOOPOUHBIE XapaKTEPUCTUKH.
12. Ouenku nmapaMeTpoB U UX CBOWCTBA.
13. Metox MOMEHTOB U METOJ] HAUOOJIBLIETO MPABIONOA00HS.
14. HepaBenctBo Pao-Kpamepa u ontumanbHbIE OLIEHKH.
15. WHrepBanbHble OLEHKUA. JlOBEpUTEIbHBIE WHTEPBAJIBI IS [apaMETPOB
HOPMAaJIbHOTO PACIpEAEICHU.
16. IlocTpoeHne TOBEPUTENBHBIX HHTEPBAJIOB C MOMOIIBIO LIEHTPAIbHBIX CTATUCTHUK
Y ACUMIITOTUYECKH HOPMAJIbHBIX OIIEHOK.
17. Kpurepuit cornacusa. Kpurepuin KonmoropoBa m Xwu-kBagpaT KpUTepui
[Iupcona.
18. IIpoBepku rumore3 00 OAHOPOTHOCTH U HE3ABUCUMOCTH.
19. OcHoBHbIE MOHATUSA MPOBEPKU CTaThCTHUECKUX rumore3. Jlemma HeiimaHna-
[Iupcona.
20. IIpoBepka cioxHbIX TUNOTE3. Kputepuii oTHOLIEHUS! TPaBaONO00MS.
21. ITpoBepka runoTe3 0 napaMeTpax HOPMAIBHOTO pacIpeAeICHUS.

JlonoJIHMTeIbHBbIE BOIIPOCHI K IK3aMeHY (3HATh HAN3yCTh)
['unb0epTOBO MPOCTPAHCTBO CITYYAHBIX BETUYHH.
CX0IMMOCTB B CPEAHEM KBAaIPATUUECKOM.
3agava 0 HAWJIy4IlIei JIMHEHHOMN OIICHKE.

B wh e

JlemMma o nmeprieHaIuKyspe.
VYcimoBHOE pacnpeneieHME M YCIOBHOE MAaTeMaTH4YeCKOe OXHUIAAHUE B
JVCKPETHOM CIIyYae.



6. YcrmoBHoe pacmpeleneHne M YCIOBHOE MAaTeMaTH4YecKOe OXKUJAAHHUE B
HENPEPHIBHOM CIIy4ae.
7. YcrnoBHOE pacnpeaeneHue sl AByMEPHOr0o HOPMaIbHOTO pacipeaeieHusl.
8. @DYHKIUS PErpecCuu U ee IKCTpeMaIbHOE CBOMCTBO.
9. MHoroMepHoe HOpPMaJbHOE pAaCIpECICHHUE: OIPEICICHUE IUIOTHOCTH H
BEPOSITHOCTHBIN CMBICIT TAPaAMETPOB.
10. CxoauMOCTh 110 BEPOSITHOCTH.
11. 3akoH OOJIBIINX YUCETT.
12. HepaBenctBo YeOnimiena.
13. Teopema beprysm.
14. OnpeneneHune XxapakTepUCTUIECKON (PYHKIIUU U €€ BHIYUCICHHE B TUCKPETHOM
Y HEMPEPHIBHOM CIIydae.
15. Beruncnenre xapakTepucTUHIeCKON QYHKIMY JJIs JIMHEHHOTo Tpeo0pa3oBaHus
Y CyMMBbI HE3aBUCHUMBIX CITyYalHbBIX BEJIMYHH.
16. Teopema eTMHCTBEHHOCTH.
17. Teopema HENPEPHIBHOCTH.
18. Xapakrepuctuyeckue GyHKIUH ISl CTAHAAPTHBIX paclpeIeICHHIA
e OMHOMHAILHOE,
® IIyacCOHOBCKOE,
e HOpMaJIbHOE (OOIIMII CiTyyall U CTaHIapTHOE).
19. Cnabas cxoquMoCTh QYHKITUN pacpeIeICHUH.
20. llentpanpHas mpeaenbHas TeOpeMa.
21. Omnpenenenue nenu Mapkosna.
22. OnHopojaHas 1enbs Mapkosa.
23. HauanwsHoe pacrnipenenenue menu Mapkosa.
24. BeposATHOCTH MEpexo0/ia U UX CBOMCTBA.
25. Pacnpenenenue nenu Ha mare N.
26. CrammoHapHOE paclpe/ieicHHE.
27. OcHOBHas 3a7ja4a MaTeMaTHUYECKOW CTATUCTUKH.
28. OmnpeneneHue CTAaTHCTUYECKON CTPYKTYPBHI.
29. Ilapamerpuyeckue U HemapaMeTPUUECKUE CTPYKTYPHI.
30. IIpumepsl mapaMeTpUUIECKUX CTPYKTYP:
e OmHOMMAJIbHASI,
® IIyaCCOHOBCKas,
® [OKa3aTenbHas,
® HOpMaJbHas.
31. BriOopka, HOBTOpHas BEIOOPKA.
32. BapuanMoHHBIN PsijI, TOPSIIKOBBIE CTATUCTUKH.



33.  DMmupuYecKoe pacmhpeesieHue, dMIUpudeckas (yHKIUS pacupeneiecHus,
TUCTOTpaMMa.
34. BwibopouHoe cpeaHee, BBIOOpOYHAS AUCTIEPCHS, BHIOOPOYHBIE MOMEHTHI.
35. Teopema o cBOMCTBaxX BHIOOPOYHBIX MOMEHTOB.
36. OmpeneneHrue TOYCUHOMU OIEHKH.
37. CBoiicTBa OIIEHOK:
® HECMEIICHHOCTb,
® COCTOSITEJILHOCTb,
® ONTUMAJIBLHOCTH B CPETHEM KBAJPATHUICCKOM,
® ACUMNTOTHYECKAss HOPMAJIbHOCTD.
38. HepaenctBo Pao-Kpamepa.
39. Omnpenencane XHU-KBaApaT pacmpeneneHus, pacnpeneieHus CThIOICHTA,
pacnpenenenus Oumepa-CHegexopa.
40. OmnpeneneHue JOBEPUTEIBLHOTO UWHTEpBaiia. TOYHOCTH U HAJIEKHOCTh
WHTEPBAJIHLHOM OIEHKH.
41. Tumotes3a o coryiacuu (OJHOPOIHOCTH, HE3AaBUCUMOCTH).
42. OCHOBHBIC MTOHATHUS MTPOBEPKHU CTATUCTHICCKUX THUIIOTE3:
® CTaTHCTHYECKas TUIIOTE3a,
® TIpOCTas U CIOXHAS TUIOTE3bI,
® OCHOBHAad (HyJIeBas) TUIIOTE3a U AJIbTEPHATUBRA,
® KpUTEpUil, KpPUTUYECKas 30HA, CTATUCTHUKAa KPUTEpHs, KpHUTHUECKas
KOHCTaHTa,
e OWMOKHU MEPBOTO U BTOPOTO POJa,
® YpPOBEHb 3HAYMMOCTH M MOIIHOCTH KPUTEPHSI,
® paBHOMEpPHO HanbOJee MOUTHBIN KPUTEPUH,
e nemMma Heiimana-IIupcona,

® KpUTEPUil OTHOILIECHHUS TPABIOTIOA00HUS.

MeToanueckue yKka3aHusi JJIsl BbITIOJTHEHH S
KYypcoBoii padoTthl (4 cemecTp)
3ananue Ha padoTy
Bapuantel 1-/. Hanucams npocpammy, paccuumviéaowyto 3Hadenue @QyHKyuu
P(£>x).

Ha Bxoje: uncio x, 4uciio HaOJOAEHUM, TOMOJHUTEIbHBIE TApaMETPBhI (ECIU OHU

€CTh);
Ha Brixosie: 3Hauenue pyHknuu P(& > x).



[Ipumep: HanucaThs nporpamMmmy, pacCUUTHIBAOIIYIO 3HaY€HUE PYHKIUU P(& > X),

o 2
rac CliydanHasa BCJINYHWHA 5 HUMECT X pacrpenciacHue ¢ N CTCHCHIMU CBO6OI[I>I.

Bapuantsl 8-15. Hanucams npocpammy, paccuumsléaouyio 3Haverue unmespaia
b

J' f (x)dx, ede f(x) - 3a0annas niomHOCMb pacnpeoeieHusl.

a

Ha BxoJie: 4mnciI0 HAOMIOACHUM, TOTIOJHUTEIBHBIC ITapaMeTPhI (€CIIH OHU €CTh).

b
Ha BbIX0J1e: 3HaUYEHUE HHTErpaa _[ (x)dx.
a

Ilpumep: Hamumcars mporpaMmy, pacCUMTHIBAIOINYIO 3HAYCHHE  (DYHKIIUH
pacipeneneHus 1orapuGMUIECKH HOPMAILHOTO 3aKOHA,
. (In x)?

1 —
F:(z)= e 2 dx
5() £X\/27Z'

Bapuantbl _16-25. Hanucams npocpammy, GulMUCTAOWYIO NAOUAOL 3A0AHHOU
Queypul.

Ha Bxone: yncno HabM0AeHUM, JOTIOJHUTEIbHBIC TTApaMETPHI (€CJIN OHU €CTh).

Ha BeIxone: miomaas GUrypsl 1 OTHOCHTEIbHAS ITOTPEITHOCTD.

[Tpumep: HammcaTs mporpaMMy, BEIYUCISIONIYIO TUTOMIAAL poMOa ¢ JUaroHaIsIMu
amb

TpebooBanus k opopmiIeHHI0 padOTHhI:
[To pe3ynpTaTaM BHITIOJIHEHUS PAOOTHI TODKEH ObITh HAITMCAH OTYET, COJASPIKAIIUN
® ONHMCaHUE METOJa CTATUCTUYECKOro MojenupoBaHus (Meto MounTte-Kapio):
® [IO0CTAaHOBKY peIIaeMOil 3a1auu;

® TEKCT IPOTPaMMBl;

® TECTOBBIC MPUMEPHI (UUCIIO0 UcTibITaHui k =1000, k = 104, k =10°, k= 106).

MeToauveckue MaTepUuaJibl A5 BbINIOJIHEHUSA
pacdyeTHo-rpaguueckoii padoThl M0 MATEMATHYECKON CTATHCTHKE

3ananue Ha padoTy

=

['enepupoBaTh ABE MOBTOPHBIE BHIOOPKHU C HOPMAIBHBIM PACIIPEICIICHUEM.

Jlnst  mepBoii  BBIOOPKM  HAWTH  BBIOOPOYHOE  CpelHEee, JIUCIEPCHIO,

AKCTpEMaIbHBIC 3HAYCHHSI, pa3Max, BHIOOPOUHYIO METUAHY.

3. Iloctpouts st mepBol BBIOOPKH TpaduK HSMOUPUYECKOW (DyHKIHUH
pactipenenieHdss W rucrorpamMMmy. CriaguTh THCTOTPaMMY C  TTOMOIIIBIO
HOPMAJIGHOH TUTOTHOCTH, OIEHUB MPEABAPUTEIIEHO TTapaMeTpHI.

4. TlocTpoWThH OIIEHKH IMapaMeTPOB JUIsl HOPMAJILHOTO PaCIPEACIICHHUS TI0 METOTY
HauOOJIBIIIETO MPaBAOMOI00US.

5. TlocTpouTh JOBEPHUTEITBHBIE HHTEPBAIBI IJIsI CPEIHETO M TUCIICPCHUH.

no



6. Ilo KpuTEpHIO y° IPOBEPUTH COTTIACHE IMIMPUYECKHUX TAHHBIX ¢ HOPMAIbHBIM
pacIpeencHueEM.

7. JIBe BBIOOPKH CTPYIIIMPOBATH U IPOBEPUTH OJHOPOIHOCTE [0 KPUTEPHIO 7.

8. Jlns mepBoit BEIOOPKH M3 HOPMAIBHOTO PaCIpe/IeICHUSI IPOBEPUTH TUIIOTE3BI O
rapaMeTpax HOpMaJIbHOTO PaCIPENCIICHHUS.

9. Jlns nByX HE3aBUCUMBIX BHIOOPOK M3 HOPMAJILHOTO pacipeiesiCHUs! IPOBEPUTD
TUIOTE3Yy O PAaBEHCTBE CPEIHUX (TPU YCIIOBUU PABEHCTBA TUCIIEPCUIL).

ITpumep:
N damuaus alo?| 7 a ¥ o
BapHaHTA
1 HBanoB Uau | 0| 1 | 0,99 | 0,05 a0=0,5,
WBaHoBUY o¢>=1

[Ipn reHepanuu BBIOOPOK M3 HOPMAJIBHOIO pPAaCHpElEN€HUs HUCIOJIb30BaTh
mapaMeTphl am o 2. JIis IpOBEpKH TUMOTE3 HCIOIb30BaTh IAPAMETPHl dy 1 ol
7, a@ — 008epUmMeNbHbliL YPOBEHb U YPOBEHb 3HAYUMOCIU COOMEEMCIMBEHHO.

Baxxnoit cocrassitonieit nannoro pazzaena PIIJ sBisitoTcs TpeOGoBaHUs K
PEUTHHT-KOHTPOJTIO C yKa3aHWEM 0ajuIoB, pACIpPEeICHHBIX MEXKIY MOIYJISIMH U
BUJIaMU PabOThI 00YYaOIIHUXCA.

MakcumasibHasi cyMMa OajsIoB MO Y4eOHOW TUCHMIUIMHE, 3aKaHUMBAIOIICUCS
9K3aMEHOM, 110 uToraM cemectpa coctaniser 60 6amios (30 6amioB - 1-i MOAY/Ib U
30 6ayoB - 2-it MOITyIb).

OOyuaromemycsi, HaOpaBmiemy  40-54 Gamna, mMpu TOABEICHWH HWTOTOB
ceMecTpa (Ha TMOCJIEIHEM 3aHSATUU 1O JIUCIUIUIMHE) B PEUTHUHTOBOW BEIOMOCTH
ydeTa YCIEeBAaeMOCTH M 3a4€THOM KHI)KKE MOXET OBITh BBICTaBJEHA OIICHKA
«YZOBJIETBOPUTEIHHOY.

OOGyuarorieMmycs, Habpapmemy  55-57 OaJJIOB, TPHU TOJBEICHUN HUTOTOB
cemMecTpa (Ha TMOCJIEIHEM 3aHSATUW 10 AWCIHUIUIMHE) B rpade pPEeUTHHTOBOM
BEJIOMOCTH yueTa ycreBaeMocTH «I[IpeMuanbHbie Oamibny MOXET ObITh T00aBICHO
15 6ayoB 1 BRICTABJICHA SK3aMEHAIMOHHAS OI[CHKA «XOPOIIIO».

OOyuaromemycsi, HaOpaBmemy 58-60  OamioB, TIpu MOABEACHHH WTOTOB
cemMecTpa (Ha TMOCJIEIHEM 3aHATUU [0 AWCHUIUIMHE) B rpade peUTHHrOBOMN
BEJIOMOCTHU yueTa ycneBaeMocTH «IIpeMuanbHbie Oamiby MOXKET ObITh 100aBJICHO
27 OGannoB W BBICTABJICHA JK3aMEHAIMOHHAS OILIEHKAa «OTJIMYHO». B Kakux-ambo
WHBIX CTydasx J00aBJICHUE IPEMHUATBHBIX 0aJIJIOB HE JTOTYCKaeTC .

OOGyuaronuiicsi, Habpapmuii 10 39 0aaIOB BKIFOYUTEILHO, CIACT YK3aMEH.

Pacnpenenenne 6amuioB Mo MOAYJISAM YCTaHABJIMBAETCS MpEnojaaBaTesieM U

MOKET KOPPEKTUPOBATHCHA.



VIl. MarepnanbHO-TeXHHYECKOe 00ecreyeHue

Jliist aymuTopHO# paboThI

Yyebnas ayautopus Ne | Habop  yueOHO¥M  mebenn, 9SKpaH,  KOMIUICKT
304 (170002, TBepckasi | ayIuOTEeXHUKA  (paJMOCUCTEMa,  CTAllMOHAPHBIN
001., r.TBeph, | MUKpOQOH C HACTOJBHBIM JACpXKaTelieM, YCHIUTEb,
CanoBblii  TEpeyJoK, | MUKIIIEp, aKyCTHUECKast CHCTEMa), TPOEKTOP, HOYTOYK.

1.35)

JJ1s1 caMOCTOSTEIbHOM PabOThI

[Tomemienue s | Kommibrorep, s3kpaH, MpOEKTOp, KOHJIULIMOHED.
CaMOCTOSITEIIBHON

paboThI 00YUYAIOIITUXCS:
KommnerotepHsiii  Kiacc

Ne 46
170002, Teepckas oou.,
2. Teepv, Caooswiii

nepeyiok, 0.35

VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPorpaMMbl TUCIATLIHHBI

No | OGHOBNIEHHBIN pazzaen | Onucanue BHECEHHBIX | JlaTa M MPOTOKOJ
IL.II. | pabouei MporpamMMbl | UBMEHEHUI 3aceaHus Kaeapel,
JUCIUTUTHHBI YTBEPIUBIIIETO

U3MCHCHHS

1 V. YuebHo-metoauueckoe | BHecens! nzmenenus B | Ot 24.08.2023 rona,

u MH(POPMAITMOHHOE | POTPAMMHOE nporokor  Ne 1
o0ecreyeHre QTUCIHUIUIMHBI | 00ecreyeHmne Y4E€HOTO coBeTa
2) IIporpammHoOe bakynbpTeTa

obecreyeHue




