MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHUS
POCCHUUCKOM ®EJAEPAIINA
CDez[epanLHoe rocyaapCTBEHHOE GIOIDKCTHOC o6pa3OBaTem>Hoe YUpexaeHue
BBICIIEr0 00pa30BaHUs
«BOpOHEKCKHI rocy1apCTBEHHbIH TEXHUYECKUI YHUBEPCUTET

PABOYAS ITPOTPAMMA
AMCHHUIJIHHBI (MOAYJIs)
«Teopusi BeposiTHOCTEl M MaTeMaTHYeCKAsi CTATHCTHKA»

Hanpasiaenue noaroroBkH (cnenuansHocTs) 09.03.02 MudopmanonHbie
CHCTEMBI U TEXHOJIOTUU

Hpodnar (cneumanuzanus) CucTeMbl aBTOMATH3alUM IPOSKTUPOBAHUSA MU
pa3paboTku HHPOPMAITMOHHBIX CHCTEM

Kpanudukanus BoinycKkHHKa GakanaBp
HopmatuBHbliii nepuoj o0yvenus 4 roga

®opma obyuenus Ounas

I'on navana moarorosku 2021 r. D

ABTOp(BI) IPOrpaMMBbI _ g//'_ : Caiiko /I.C.

3aBenyrommii kKadeapoir B mnm@g

BMu®MM baraponos N.JL
5

PykoBoputens OIIOII i m%f B O.I. SckeBu4

Bopone:x 2021



1.1. Hean aucuMninHbl
-BOCIIUTAaHUE BBICOKOW MAaTEMAaTHYECKOU KYJIbTYpbl B 00JIACTH TEOPUH BEPOATHOCTEN

1 MaTeMaTH4YECKOU CTaTUCTHUKMH,

- IPUBUTHUC HABBIKOB COBPCMCHHBIX BUJOB MATCMATHYCCKOI'O MBIIIJIICHHUA B obnacTu
TCOPHUHN BepOHTHOCTeﬁ 1 MaTE€MaTU4YECKOU CTaTUCTHUKH,

-UCII0JIb30BAHHUC MCTOJ0OB TCOPHUU BepO}ITHOCTef/'I U MaTeMaTUYECKOM CTaTUCTUKHU B
HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU

1.2. 3agauu oCBOCHUSA TUCIHUILIAHBI
- J1aTh SICHO€ MMOHMMAaHUE HEOOXOAMMOCTH U3YYEHUS TEOPUU BEPOSTHOCTEH U MaTe-

MaTUYECKON CTaTUCTUKHM KaK 4acTH MaTEMaTUYECKOro oOpa3oBaHusi B oOIIeH Mo-
TrOTOBKE MHXKEHEpa, B TOM YHUCJE BhIPAaObOTaTh MPECTABICHUE O POJIM U MECTE TEO-
PHUH BEPOATHOCTEN U MATEMATUYECKOM CTATUCTUKMA B COBPEMEHHOW LIMBUIM3ALIUU U
MHPOBOH KYJIBTYpE;

- HAyYUTh YMEHUIO JIOTUYECKH MBICIUTD, OTIEPUPOBATH C aOCTPAKTHBIMU OOBEKTaMU
1 OBbITh KOPPEKTHBIM B YIOTPEOJICHUU BEPOSITHOCTHBIX U CTATUCTUUYECKUX MOHATHM,
CHUMBOJIOB ISl BBIPAKEHUSI KOJTMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHHUI;

- JIaTh JIOCTATOYHYIO OOIIHOCTh MOHATUM TEOPUHU BEPOSITHOCTEM U MaTEMaTUYECKON
CTaTUCTUKH, OOECIEYMBAIOIIYIO IIMPOKHUM CIEKTP UX MPUMEHHUMOCTU, PA3yMHYIO
TOYHOCTh (POPMYITHPOBOK MATEMATUYECKUX CBOMCTB M3y4yaeMbIX OOBEKTOB, JOTHYE-
CKYIO CTPOTOCTb M3JIOKEHHSI TEOPUU BEPOSATHOCTEN U MATEMaTUYECKOM CTaTUCTUKH,
ONUPAONLYIOCS HA aJICKBAaTHBIA COBPEMEHHBIN MaTEMAaTUUYECKUM S3BIK.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOI
JucuurnnvHa «Teopust BEpOATHOCTEN U MaTeMaTUUYECKasl CTATUCTUKA» OTHO-
CHUTCS K JUCIUIUIMHAM 0a30B0ii yactu Osioka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110 JUC-
NUIIJIMHE

IIpouecc n3ydeHust qucuUIIMHBL « Teoprst BEpOSITHOCTEW U MaTEMATHYECKAs
CTaTUCTHKa» HaIpaBJIeH Ha (POPMUPOBAHKE CIAETYIOMINX KOMIIETCHIINNA:

YK-1 — CnnocoOeH ocymecTBIATh MOUCK, KPUTHUSCKUN aHATU3 U CUHTE3 WH-
dbopmanuu, NPUMEHSITh CUCTEMHBIN TOAXO0/ 1JIS PElIeHUs TOCTaBJICHHBIX 3a/1a4,

OIIK-1 - CnocobeH MpUMEHSATh €CTECTBEHHOHAYYHBIE M OOILIEHHKEHEPHbIE
3HAHMS, METOAbl MATEMAaTUYECKOIO aHaIM3a U MOJECIUPOBAHUS, TEOPETUUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUA B MPOGECCUOHANBHON JeATEIbHOCTH;



Pe3yabTarhl 00yyeHHsl, XapaKTepHU3yolue

Komnerenuust
c(hOpMHPOBAHHOCTH KOMIIETEHIIMHU
YK-1 Nmeet npakTuueckuii onbIT paboThl ¢ HHGOPMAIIUOH-
HBIMU UCTOYHHUKAMHU
3HaeT OCHOBHBIC MOHATHSI K METOJIbI TCOPUH BEPOSTHO-
OIIK-1 CTEW U MAaTEMAaTHUYECKOW CTAaTUCTUKH

YmMmeer peuiaTb CTAaHAAPTHBIC HpO(i)eCCI/IOHaHBHBIG 3aJa4uu
C IPUMCHCHHUCM MCTOA0OB TCOPHUU BGpOSITHOCTCﬁ Hn MaTc-
MaTHYE€CKOM CTaTUCTUKH

Brnaneer HaBbIKaM# TEOPETHYECKOTO UCCIIETOBAHMS 00b-
€KTOB MTPO(ECCUOHATLHON ACSITEIBHOCTH

4. OB BEM JUCHUMIIJINHBI

OO6m1ast TpyJ0eMKOCTh TUCHUILTUHBI « Teopusi BeposiTHOCTEN U Matemarhue-
CKasl CTaTUCTHUKA» COCTABJISIET 3 3.€.

Pacnpenenennie TpyJo0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN

o4yHas popma 00yueHHsI

Bunbr yueGHOM paboThI Bcero yacos CeMZCTp =
AyauTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom uncre:
Jlexnun 18 18
[Tpaktrueckue 3ansatus (I13) 36 36
CamocrosiTeibHas padoTa 54 54
Buapl npomMeXyTOYHOM aTTeCTAllUU - 3a4EeT + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 108 108
3a4.e]l. 3 3

CTH 110 BHJAM 3aHATHH

5. COAEP’ KAHUE JUCHUIIITUHBI MOLYJISA)
5.1 Conep:xaHue pa3jesioB AMCIHHUIJIMHBI M pacnpeaejeHne TPYA0eMKO-

ouyHasi popma o0yueHust

Ne /it

IIpax CPC Bcero,

Jlekg
3aH. yac

HaumeHnoBanue TeMbI Co;:[ep)xaHI/Ie pasaeia

1

BeposarHocTHOE
cTBO. Anrebpa coObITuii. Die-|BepositHocTeid. Ilpo-
MEHTBHI JIOTUKU BBICKa3bIBaHU. |CTPAHCTBO
OCHOBHBIE TEOPEMBI TEOPUU |TAPHBIX

BEpOSITHOCTEH.

npoctpas-|IIpeamer TEOpUHN
J1EeMeH-
COOBITHI.
CityuaiiHble COOBITHSL.
Anrebpa  coOBITHH.
UYacrora. Crarucru-
YecKoe OIpeeNeHue
BEPOSITHOCTH. AKCH-
OMAaTHYECKOE OIpe-
JeNeHNe  BEpOSATHO-
cti. OCHOBHBIE ClIE]-




CTBHSI U3 aKCUOM Be-
POSITHOCTH. Huc-
KpPETHOE BEPOATHOCT-
HOE  IPOCTPAHCTBO.
Knaccuueckoe omnpe-
JENEHHE  BEPOSATHO-
ctu. I'eomerpuueckas
BEPOSITHOCTh. Y CJIOB-
Has BEPOSATHOCTb.
Teopema yMHOXEHHS
BeposiTHocTeil. Hesa-
BUCUMBIE  COOBITHS.
dopmyna MIOJIHOU
BeposTHOCTH.  Dop-
myna beifieca. Cxema
bepuynnu. Hausepo-
ATHeWIee YHCIIO
yCIIEXOB B TIOCIIENO-
BaTENILHOCTU N He3a-
BHCUMBIX UCTIBITAHUI

JuckpeTHble ciryyaliHbIe Be-
JIMYNYHHBI U 3aKOHBI UX pac-
npeneneHus. Yucnosele xa-
PaKTepUCTUKH.

JuckpetHple  cimydaii-
Hble BEJIMYMHBL 3aKOH
pacnpeneneHus JIC-
KpETHOU CITy4aiHOI
BEJIMUMHBI (ACB).
OyHKIMA ~ pactpesese-
nus JICB.

. YucnoBble xapakre-
PUCTUKU cly4yallHOU
BEJIMYMHBI: MaTeMa-
TUYECKOE OXKUJAHUEe,
Jucnepcusi, CcpenHee
KBaIpaTUYECKOE OT-
KJIIOHEHHE, MOJa, Me-
JIMaHa, LEHTPAJIbHBIN
Y HadaJbHBI MOMEH-
Thl, KBAHTWUJIb, KpU-
THYECKas TOYKa. bu-
HOMHAJIHHBI 3aKOH U

3aKoH [ lyaccona.

12

HemnpepsbiBHbIE CilydaiiHbIe
BEJIMUUHBI U 3aKOHBI UX pac-
npeneneHus. Yuciosble xa-
PaKTEpUCTHKH

3aKoH  pacrpeneNeHus
HEIPEPBIBHOM  CiTydaii-
Hoii Bermumebl (HCB).
OyHKIWS  pachpesere-
HUS W TUIOTHOCTH BEpO-
stHocTed.  YmcoBble
xapakreprctukn  HCB.
PaBHOMepHBIii, MOKa3a-
TEJIbHBIA ¥ HOPMAJIbHBII
3aKOHBI PACTIPE/ICTICHIS

12

MHoromepHsbIe ciay4yailHble
BEJIMYMHBI U UX CBOMCTBA.

JIByMepHBIE cllydaii-
Hble BEeIUYMHBIL. Yuc-
JIOBBIE  XapaKTepHu-
CTHUKH CIIy4ailHbIX
BEJIMYMH.

10

18

[IpenenvHble TEOPEMBI TEOPUU
BEpOSITHOCTEH.

3akoH OoJBIINX YH-
cen. Teopema YeObI-
meBa. Teopema bep-
HYJUIH. Teopema
MapxkoBa. Llentpains-
Hasl MpejesbHas Teo-

10

14




pema.

6 OcHoBHBIC TOHATHS MareMa-|['eHepasbHas  coBo-
THYeCcKO# craTucTHKH. OleH-|KyIHOCTh U BBIOOpKA.
KA HEW3BECTHBIX MapaMeTpoB|BapuannoHHbIH psn.
pacupeneneHui. IIposepka|Ilonuron, TUCTO-
CTaTUCTHIECCKHUX TUTIOTE3 rpamMma, SMIHpHYe-
ckas (yHKOUSA pac-
MpeJeNeHusi, BBIOO-
pouHas cpemHsIA U
BEIOOpOYHAS IHCTIEp-
cus. MeTobl pacueTa
CBOOOJIHBIX XapakTe-
PHUCTHK BBIOOPKH.
Crarucruueckue

OLICHKH TeHepaJibHOM
cpeaHel u aucrep-
cuu. Merox MomeH-
ToB. Meron Makcu-
MaJIEHOTO TIPaBJIOIIO-
nobus. JloBepuTens-
Hasi BEPOSATHOCTh U
JIOBEPUTEIIbHBIN HH-
tepBasl.  Ompegene-
HHE HEO0OXOIAUMOTO
obbemMa BBIOODKH.
IlonsiTue o xpurepu-
ax coriacus. Craru-
CTHYecKasl MpPOBEpKa
rurnote3.  Kputepun
3HAYMMOCTH, OCHO-
BaHHBIC Ha WHTEp-
BaJIbHBIX OIIEHKaX
(cBsI3p MEXIy YpOB-
HEM 3HAYNMOCTHU H
K03 dHUIHEHTOM

nosepus). IIpumene-
HUE KpuTepus X° B
cllydyae HOPMAaJbHOTO
pacnpeserIeHus

Htoro 18 36 54 108

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

KypcoBbie paboTbl HE MPETyCMOTPEHBI YUEOHBIM TIJIAHOM.

KoHntpoinbHas padota o temMe «IJeMEHThl TEOPUH BEPOSTHOCTEN» Ha 4 Henerne.
Tect no Teme «Cny4aitHeie BenuuuHb» Ha 11 Hexene.

N3 no teme «/IBymepHbIE ciydaiiHble BEJIWYMHBI», BblAAETCA Ha 12 Hepnerne,
npueM Ha 14 Hegerne;

NJI3 o teme «3aeMEeHThl MaTEMAaTHYECKON CTaTUCTUKWY, BbIAaeTCs Ha 15 Heje-
Je, npueM Ha 18 Hexerne.

7. OUEHOYHBIE MATEPHAJIBI IJIA ITPOBEAEHUSA TIPOMEXYTOY-
HOM ATTECTAIIMHA OBYYAIOIINUXCS IO JTUCOUTIIMHE
7.1. Onucanue nmokasarejeil 1 KpUTepueB OLlCHUBAHUS KOMIIETEHUMA Ha
Pa3JIMYHBIX 3TANaX UX GopMHUpPOBaAHMS, ONIMCAHME IKAJ OLlEHUBAHUSA




7.1.1 JTan Tekymero KOHTPOJIA
Pe3ynbTarhl TEKYyIIEro KOHTPOJIS 3HAHUNM U MEKCECCUOHHOM aTTeCTalluu Olle-
HUBAIOTCS IO CIEAYIOLIEH cucTeMe:

«aTTCCTOBAH»,

«HEC aTTCCTOBAH).

PesyabTaTbl 00y4yeHus,

Komme- XapaKTepusyouue Kpurepun
— cto le‘: pos aﬁﬂ OyCT:“KOM“ o OHEHHBEHHH ATTecTOBaH He arTecTroBan
TCHITUH
YK-1 Nmeet MpaKTuye- Pemenue cran- Brimonnenue pa- | HesbinmonHenue
CKUif OIBIT paGoTpl |@PTHEIX H IPH- 00T B CPOK, npey- paboT B CpoK, §
¢ MH(OPMAIHOH- KIa/IHbIX 33711 B CMOTPEHHBIN B [[IpeayCMOTPEHHBIN
KOHKPETHOH Tpe- pabounx mpo- B pabOYHX Ipo-
HBIMH UCTOTHUKAMM |vietHoit 06macTH, rpamMmax rpamMmax
BemmosiHeHue /13,
3amIuTa.
OIIK-1 3HaeT OCHOBHBIE TecT Brinonnenue  pa-|HeBpimonnenue
00T B CPOK, TIpey-|(paboTr B  CpoOK,

MTOHSATHUS ¥ METOJIbI
TEOPUHU BEPOSITHO-
CTeH U MaTeMaTu-
YeCKOM CTAaTUCTUKH

IPENYCMOTPEHHBIN
B pabouymx mpo-
rpammax

Ywmeer pemarh
CTaHapTHbBIE IPO-
(dbeccroHanbHBIC
3aJ1a4M ¢ IpUMEHe-
HUEM METOJIOB T€O-
pHUU BEPOSITHOCTEN
1 MaTeMaTU4YeCcKOn

Pemenue cran-
JApTHBIX 3a7ad4,
KOHTpOJIbHasi pabo-
ta, J13, 3ammra

CMOTpPEHHBIN B
pabounx po-
rpamMmmax

Brimonnenue pa-
00T B CPOK, TIpeay-
CMOTpPEHHBIN B
pabounx po-
rpaMMax

Hesbimonnenue
paboT B  CpOK,
IPENYCMOTPEHHBIN
B pabouymx mpo-
rpaMMax

CTAaTUCTUKU
Biageer HaBpikamu |Peluenue cran- Brimonnenune pa-|Hebinonnenue
TEOPETHIECKOTO JIapTHBIX U TIPH- 00T B CpOK, Ipeay-(pabor B  CpoK,

HCCIeq0BaHusa 00b-
€KTOB MIpodeccuo-
HaJILHOU JIeATElb-
HOCTH

KJIQJHBIX 3a/1a4 B
KOHKPETHOH IpeJ-
METHOI 00J1acTH,
BemmosiHeHue /13,
3almTa.

CMOTpPEHHBIN B
pabounx po-
rpaMmmax

IPENYCMOTPEHHBIN
B paboumx mpo-
rpammax

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJISI 3HAHU
Pe3ynbTarhl MpOMEXyTOUHOTO KOHTPOJIS 3HAHUN OLIEHUBAOTCS B 4 ceMecT-
pe s o9HON (HOpMBI 00YUEHUS IO NBYXOAITLHOM CHCTEME:

«3a4YTCHO»
«HEC 3a4YTCHO»

Pe3yabTaTbl 00y4yeHmus,

OTIBIT PaboOTHI ¢ HHPOP-
MAaIMOHHBIMH HCTOYHH-

THYECKHX 3a/]a4,

W13, 3amuTa

Komme- XapaKTepu3yoLue Kpurepun
PAKTCEpHSYIom purep 3aureHo He 3auTeno
TEHIIUA C(l)OpMMpOBaHHOCTB KOMIIe- OllCHUBAHUSA
TEeHIHH
YK-1 Nwmeer npaktnuecknit  |Pemenue ctanmapTHeIX mpak- | [IpomemoncTpupoBaH | 3agadun He pemieHb!

BEPHBIN XOJ| pELICHMS
B OOJBITIHCTBE 3a/1a4




KaMu Pemenue npuxnaaseix 3axa4 B [[IpogemMoncTpupoBa H| 3afgadu He pelIeHbI
KOHKPETHOH MPEMETHOH 00- | BEpHBIA X0/ peleHus

nactu, /13, 3ammra B OOJIBIIMHCTBE 3a1a4
OIIK-1 3HaeT ocHOBHbIE OHs- |Tect Brinonnenue Tecta Ha | Beimonnenue meHee
THSL © METOABI TEOPUH 70-100% 70%
BEPOSITHOCTEN U MaTe-
MaTHU4ECKON CTaTUCTHU-
K1
‘YMeer pemaTth CTaH- Pemenune crannmaptabix mpak- |[IpogemMoncTpupoBa H| 3amadu HE pemIeHBI
JapTHBIE TPOPECCHO-  [TWYECKUX 3a/ad, KOHTPOJIbHAS | BEPHBINA X0 PELICHUS
HaJIbHBIE 33/1a9H C TIpU- |paboTa B OOJIBITMHCTBE 3a/1a4

MEHECHHEM METOJIOB
TEOpUHU BEPOATHOCTEN U
MaTeMaTHYeCKOM cTaTu-
CTHKH

Braneer HaBpIkamMu Peenune nmpukiaaHbix 3a1a4 B | [IpogeMoHcTpupoBan | 3a1auu He pelIeHbI
TEOPETHYECKOTO UCCIIe- |KOHKPETHOM MpeIMETHON 00- | BEPHBIN X0/ pelIeHUs

JIOBaHHs OOBEKTOB nactu, UJ13, 3amnura B OOJIBITMHCTBE 3a/1a4

npo¢eCCUOHATBHOM

JIEATEILHOCTH

7.2 IlpumepHBbIii epeYeHb OLIEHOYHBIX CPeICTB (TUIOBbIE KOHTPOJIbHbIE
3aJlaHusl WIH MHbIe MaTepUuaJibl, HEOOXOAUMBbIE ISl OLEHKH 3HAHMH, YMEHUH,
HABBIKOB ¥ (MJIM) ONBITA JAeSITEJIbHOCTH)

7.2.1 TlpuMepHbIii nepevyeHb 3aJaHMIl VI NOATOTOBKH K TeCTUPOBAHUIO
CityyaiiHble BEJIMYMHBI

1. BeposTHOCTB TOTO, 4UTO Ciy4daiiHasl BEJIMYMHA X IPUMET 3HAYCHHUE MEHBIIIEE, YEM

X,- 3TO

1) IInotHocTs pacnpenenenus []2) Oynkuus pacnpeneneHus | |

3) Mopna pacnpenenenusi [] 4) Menuana pacnpenenenus [ ]

2. Ecou pyHKUMA F(x) - QyHKIUS pacnpeneneHus Ciiy4ailHol BeIMYuHbI X, TO

limF=... 1)1 ] 2)+ [13)0 [14)05 [J

3. Ecnu f(x) - INIOTHOCTh pacHpeaeICHHs CTy4alHOW BEIUYUHBI X, TO

+o0

[ fgdx=... 1)+ [12)003)05 041 [

—0

4. ITo xakoi ¢opmyJsie BEIYUCIACTCS MAaTEMAaTHUECKOE OKHUJIaHUE TUCKPETHOM CITy-
YallHOM BEJIMYMHBI X, 3aIaHHOU PSAJIOM pacrpeaeaeHus?

1) MX =p,+p, +..+p, [] 2) MX:ixfpi []

3) MX=Zn:xi p, [ 4) MX =X, +X, +. X, [ ]

5. o xakoii popmysie BEIYUCISIETCS MATEMAaTHIECKOE OKUIAHNE HETPEPHIBHOM
CIy4aitHOM BeIMUMHBI X, 3aJaHHON TIJIOTHOCTBHIO pacipeaesieHus f(x) ?

1) mx :szf(x)dx [12) mx :Tx"’f(x)dx ]

+00

3) mx =T f(dx [14) Mx = [ xf (x)dx []

—00



6. YrpomeHnHas (popmysia BEIYUCICHUS TUCTIEPCUU CIIYIaitHOW BEIMYUHBI X UMEET
BU/I...

1) px =M(x*)-2M(X) [] 2) DX =M(X?)—(Mx)* []

3) DX =Mx3)-yM(X)[] 4) DX =M(X*)-M(X) []

7. luckpeTHas ciay4aiiHas BeJIM4YMHA 3aJjaHa psJioM pacnpenenenus. Hailtu M(X) .

x [-3 [-1]0 [1 |3 1)-0,1] [2)0,1 [
p [02]01]01]03/03] [3)03 114050

8. JluckpeTHas ciydaiiHas BeTUYMHA 3aJjaHa psAoM pacnpezenenus. Hailtu D(x)

x (1 12 |3 |4 |5 1)1,33[]|2)1,62 []
n0402(02/01(0,1 3)1,81[]|4)1,9 []

9.®yHKIMS pacnpeiesieHrs BEpOsITHOCTEN TUCKPETHOM CITy4aitHOM BeIMYUHBI X

HUMEET BUJI
0, X<2;

Fiyo )02 2<xs4 1)0,20] (2)09 []
0,7, 4<x<5; 3)0,7 [1]4)0,8 []
1 X > 5.

Toraa BeposiTHOCTB P(3< X <6) paBHa...
10. HenpepsiBHas ciaydaiiHas BeIWYrHA 3a7aHa QyHKITMEH pacrpeaeacHus

0, X<3
F(x)={x-3 3<x<4; Haiit M(X). D320 12350
1, x>4. 3)3,6 []/4)38[]
11. HemnpepsiBHas ciiydaifHas BeJIMYMHA 3a/1aHa PYHKIIMEN pacipeereHus
0, X<3;
F(x)={x-3 3<x<4 Haiitn D(x). D130 [2)1/4 [
L x>4 3)1/6 []]4)1/12[]

12. Tlo kakoit dhopmysie onpenensieTcs MaTeMaTHYECKOE OKUJIaHWE CIydailHOW Be-
JUYUHBI X, PABHOMEPHO PACTIPEICTICHHON Ha OTPE3Ke [a,b] ?

1. MX:%b 2. MX=a1—+2b 3. |v|x=b;2""|:| 4. Mx =b-a[]

13. ITo kakoit ¢opmysie onpeaensieTcs TUCIepCHs CIIydalHON BEIUYUHBI X, paBHO-
MEpHO pachpeesieHHON Ha OTpe3Ke [a,b] ?

1. DX :b;za[l 2. DX =@ [13.Dx =%D 4. DX =(b-a)[]

14. Tlo kaxoit popMmyiie onpenensercs MIOTHOCTb pacnpeieseHus f(x) ciydailHou
BEITMYMHBI X, PaCTIpe/IeICHHON 10 TTOKa3aTeILHOMY 3aKOHY, TIPH x>0 ?

1) f=1-1e* [12) f)=e*[]3) f(x=1-e*[]4) f(x)=2e*[]

15. TTo xakoit GpopmyJsie onmpeaessieTcs MaTeMaTHIECKOe OKUIaHue MX CIydalHOU
BEJIMYMHBI X, paclpeaesIeHHON MO MOKa3aTeIbHOMY 3aKOHY?



1)MX:% [12) MX=%|:| 3) Mx =e*[]4) MX =1-¢* []

16. ITo xakoii popmyIie onpenenseTcs JUCIEPCHsl DX CIydaHON BEJTUYHHBI X,
pacrpeielieHHON 10 TIOKa3aTeIbHOMY 3aKOHY?

1) bx =,1i2 [12) Dx =% [1 3) bx=e*[]4) DX =1-¢* []
17. HenpepoiBHast ciydyaiiHas BeJIMUMHA 3a/1aHa IUIOTHOCTBIO pacipe/IesICHUs Bepo-
(x=4)°

SITHOCTEH: f(x) =%/_e 1, Torma MmareMaTH4eCKOE 0KHUIAHUE 3TOM HOPMAJIBHO
327

pacrpeeIIeHHON CIy4JaitHOW BeIMunHbI paBHo... 1) 18 [12)4 [13)3 []4)9 []
18. Eciin X- HOpMaJIbHO pacrpejieicHHas ciaydaiiHas BeJIMYUHA, Y KOTOPOM

tZ

a=40=3 O(x)= “2dt, TO BEPOSITHOCTh HEPABEHCTBA 1< X <13 pPaBHA...

L
e
1) @@E-ow) [12)o@ [13)ow [J4) @E+ow) [J 5) @[]

19 BepOHTHOCTB ITOABJICHUA CO6I>ITI/I$I A B 20 HOBTOpHBIX HC3aBHUCHMBEBIX UCIIBITAHH-
aX, HpOBOIII/IMLIX 10 CXEMC EepHYJIJII/I, paBHa 0,7 Torzxa MATEMATHYCCKOC OKUJIAHUC
qucJia HOHBJIGHI/Iﬁ 9TOIro CO6I>ITI/I5I paBHO...

1)42 [12)6 [13)14 []14)13,3[]

7.2.2 IllpuMepHbIii MepevyeHb 3aIaHUI I PelleHUus1 CTAHAAPTHBIX 337124
1 Haypauy BeiOpaHo HaTypasibHOE 4HCIIO, He npeBocxodmee 100. KakoBa Bepo-
SATHOCTB TOT'O, YTO BHIOPAaHHOE YKCJIO MPH JICJICHUHU Ha 8 JTaeT B ocTaTke 27
2. BeposTHOCTh TOr0, YTO HayAady Ha3BaHHBIM CTYJIEHT CIACT MEPBBII K3aMEH,
pasHa 0,9, Bropoii s3x3ameH — 0,8 u Tpetuit — 0,7. HaliTu BEpOSITHOCTH TOTO, YTO
CTYJIEHT CIIacT XOTsI Obl OJJMH SK3aMEH, CUMTasl dK3aMEHbl HE3aBUCHUMBIMHU JIPYT OT
Apyra.

3. 13 5 cTpenkoB 2 monajgaroT B LEIb ¢ BEpOATHOCTHIO 0,6 U 3 — ¢ BEpOATHOCTBIO
0,4. a) Uto BeposiTHEE: MOMAET B 1e/Ib HayJa4y BHIOPAHHBIN CTPENIOK WM HET? 0)
Haynauy BbIOpaHHBIN cTpesiok monai B 1ieib. UTo BeposiTHEe: MPUHAMJICKUT OH K
MEPBBIM JIBYM UJIM K TPEM MOCICTHUM?

4. B kBagpat ¢ BepmmHamu B Toukax (0,0), (0,1), (1,1), (1,0) naynauy OporeHa

Touka (X,y). Haliiute BeposITHOCTh TOTO, YTO KOOPJIAMHATHI 3TOM TOYKH YJIOBJIETBO-
PSIIOT HEPABEHCTBY Y < 2X.

5. IIpubop cOCTOUT U3 MATH HE3ABUCUMO padOTaIOLIUX 3JIEMEHTOB. BeposTHOCTh
OTKa3a dJIEMEHTa B MOMEHT BKJIIOYeHHs iprbopa paBHa 0,2. Haiitu: a) HauBeposT-
HelIIee YUCI0 OTKa3aBIIMX AJIEMEHTOB; 0) BEPOSITHOCTh HAMBEPOSITHEHILIEro yuciia
OTKa3aBLIMX 3JIEMEHTOB; B) BEPOSITHOCTh OTKa3a MpuOopa, €ciau I 3TOTO J10CTa-
TOYHO, YTOOBI OTKA3aJIH XOTsI Obl YETHIPE JIEMEHTA.

6. Ilpu nepenuBaHUU KPOBHU HAZ0 YUYUTHIBAThH IPYIITY KPOBU JIOHOPA U OOJIBHOTO.
YenoBeKy, UMEIOUIEMY YETBEPTYIO TPYMIYy KPOBU, MOKHO MEPETUTh KPOBb JHOOOM
IPYIIBI; YEJIOBEKY CO BTOPOU WIIM TPETHEN I'PYIION KPOBU MOXHO IIEPEIUTH KPOBb
100 TOM e TPyNIbl, MO0 MEePBOIi; YEOBEKY C MEPBOM IPyNIOil KPOBU MOXKHO I1e-
pEeIUTh TOJILKO KpOBb NepBoi rpynmbl. Cpenu Hacenenus 33,7% UMMEIOT MEPBYIO,
37,5% - Bropyto, 20,9% - tpetbto u 7,9% - yeTBepTylo rpymniy KpoBu. a) Haiinure



BEPOSITHOCTh TOT'O, YTO CIIYYailHO B3ATOMY OOJIBHOMY MOKHO NEPEJIUTh KPOBb CIY-
YailHO B3sTOr0 JN0HOpa. 0) HalimuTe BeposSTHOCTH TOrO, UTO NEPEIMBAHUE KPOBU
MOYHO OCYILIECTBUTH, €CIIM UMEIOTCS 2 TOHOPA, 3 TOHOPA.

7. 1lpu cOUMOTOTHUYECKUX OMPOCAX TPAKIAH KAXKIbIM YETOBEK HE3ABUCHUMO OT

JIPYTHX MOXET 1aTh HEMCKPEHHUI OTBET ¢ BepoATHOCTHIO (0,2. HaliTh BeposiTHOCTH
TOTO, 4TO U3 22 500 OMPOCOB YKCIIO HEUCKPEHHUX OTBETOB OyeT He Oonee 4620.

Cny4aiiHble BETUYUHBI
1. lau psg pacupenenenus ciaydainoi Benmanasl X. Haiita: a) M(X), D(X), o(X),
M(3X-2); 6) pyukmuto pacupenenenus F(X) 1 mocTpouTs ee rpaduk.

X -5 -3 1 4
p 02 03 04 01

2. B Ousiere Tpu 3aaa4d. BeposTHOCT MPaBUIIBHOTO PEIICHUS IEPBOM 3a/1a4u
pasHa 0,9; Bropou — 0,8; TpeTbeii — 0,7. CocTaBUTh 3aKOH pacupeAeICHUs YUCia
MIPABIJIHO PEIICHHBIX 33/1a4 B OMJIETE U BRIUMCIUTh MaTEMaTHIECKOE OKUTAHHE U
JVCIIEPCHIO ITOW CIIy4alHOM BEJINYUHBI.
3. lana ¢pyHK1MS pacnpeaesieHus ciiydyailHon BennunHbl X. HailTu: a) mioTHOCTH
pactipenenenus BepositHoctel (muddepenimansayto Gyakimio) f(X); 6) moctpouts
rpaduku F(X) u f(X); B) Beruncimth Matematuueckoe oxxuaanue M(X), aucnepcuto
D(X), moxy Mo(X) u menuany Me(X); r) Haiitu BeposTHOCTh P(1<X<3).
0, eciu x=<0;
2

F(x)=4—, ecmu 0<x<4
16

1, ecau x>4.

4, CnyyvaitHas BenurHa X UMEET IUNIOTHOCTH BeposTHOCTH T(X).

Asinx, ecau xe (0;7];

f(X)={

Haiitu: a) mapametp A; 0) pyHkuuto pacnpeneneHus F(X); B) BBIMUCIUTh MaTeMa-
tuaeckoe oxxunanue M(X), mucniepcuro D(X).

5. Texyias 1ieHa akIMK MOXKET ObITh CMOJIEIMPOBAHA C TOMOLIBI0 HOPMAIbHOTO
3aKOHa paclpeesieH!s] C MaTeMaTUYECKUM OXKHIaHueM 15 eH. en. u cpefHuM
KBaJipaTuueckuM oTkioHeHueM 0,2 neH. en. HaliTu BeposTHOCTH TOT0, YTO 1I€Ha aK-
IIUH He BeIle 15,3 neH. en.

0, eciu xe(0;7].

JIByMepHBbI€ CIy4aliHbIe BEJIMYUHBI
3ananue 1. 3amana Tabnuia pacnpeaesacHus JUCKPETHOW ABYMEPHOU ClydailHOM
BeJIMYUHEI (X,Y). OnpenenuTs:

1) 6e3ycnoBHbIE 3akOHBI pacnpeaeneHuss CB (X,Y);

2) pyukmuto pacnpenenenus F(x,y) cucremsr CB (X,Y);

3) ycnoBHbIM 3akoH pacnpenenenuss CBY npu X =x, u M[Y /X =x];
4) 3aBUCHUMOCTD UM HE3aBUCUMOCTh KOMIIOHEHT X,Y;

5) LeHTp paccenBaHus: TOUKy M (my,m,);



6) Ko PUITMEHT KOPPEIAIUH I, .

X 1Y -1 0 1
1 0.15 0.3 0.35
2 0.05 0.05 ?

3ananue 2. [lana mioTHOCTh BeposiTHOCTH f(x,y) CB (X,Y)
Cxy, 0<x<1,0<y<1-x;
f(x,y) ={

0 6 ocmanvubix Cydasix.
OnpenenuTs:

1) mapamertp C;

2) ogHoMepHbIe TioTHOCTH f,(X), f,(Y);
3) 3aBucumsl i HeT CB (X,Y);

4) TeHTp pacceuBaHUsA: TOUKY M (m,,m,);
5) mucnepenn D, , D, ;

6) K03 HUITMEHT KOPPEIISIIUU I, .

MareMatruyeckasi CTaTUCTUKA
XpOoHOMETpax 3aTpaT BPEeMEHH Ha COOpKY y3Jia MallluH y N ciecaped nan cie-

JyIolee pacrpesesieHue (MuH.)

a) 3anucaTb 3HAYEHUs PE3YyJbTAaTOB AKCIIEPUMEHTA B BHJI€ BapHALMOHHOIO psJa.
Haiitn pazMax BapbHpOBaHUS U pa3OUTh €ro Ha 5 UHTEpBaloOB. [locTpouTh THUCTO-
rpaMMy OTHOCHUTEIBHBIX YaCTOT.

0) HaiiTu yncnoBble XapaKTepUCTUKHU BIOOPKHU;

B) Ompenenutbs TOBEPUTENbHBIE WHTEPBaJIbl IS HEM3BECTHBIX MATEMAaTH4YECKOIO
OKMJIAHUS M, U CPEIHEr0 KBaJAPATHUECKOTO OTKIIOHEHHS ¢ , OTBEYAIOIINE 3aJaHHON

I[OBepHTeHBHOﬁ BEPOATHOCTH y =0,95, B NPEANOJOXKCHUH, UTO BBI6opI<a B3ATa U3

HOPMAJIbHOM T€HEPAIIbHON COBOKYITHOCTH;
r) [IpoBepuTh rUNOTE3y O HOPMAIBHOM 3aKOHE PacHpeIesIeHUs] TeHepaIbHOW COBO-
KYITHOCTH 0 KPUTEPHUIO y° TIPU YPOBHE 3HAYMMOCTH « =0, 05.

Ne Bap. Bri0opka

171152316 (19|19|13|14(11|18|16|18 (15|19 |16 | 15|12
1 18|19|10| 8 |19(16|12|12(17|17|11|{16|18|22|14|18 |10
171151162016 (18|14 |12 |11|11| 8 (20|14 |13 |17 |10 |11

7.2.3 IlpumepHbIii NepeyeHb 3aIaHUI I PelleHUus1 NPUKJIATHBIX 3a/1a4
1. OnpenenmuTs BEPOATHOCTH MOBPEXKICHUS DHEPreTHYECKOro Ojoka, (|, , mpel-
CTaBJISIONIEr0 CO0O0M MOC/IeIOBATENbHOE COECIMHEHHUE MApOBOT0 KOTJA C MapOBOM
TypOWHON U BJIEKTpUYECKUM TeHepatopoM. [lapoBas TypOuHa moJydyaeT BeECh
nap OT MapoBOTO KOTia. ['eHepaTop pacmoyio’keH Ha OJHOM Baly C TypOWHOM,



T.€. MCIHOJB3YET BCKHO €€ MOIIHOCTb. BEpOATHOCTH NMOBPEXKACHUSA OTIEIBHBIX
3JIEMEHTOB OJioKa u3BecTHBI U cocTtaBustor: ¢, =0.02; g, =0,01 u g, =0,001 nna

KOTJa, TYpOUHBI M T€HEpaTOpa COOTBETCTBEHHO.

2. [lorpebutenp mUTaeTCSs TO JABYXIEMHOW JIMHUM OJJIEKTporepemadn. Bepo-
ATHOCTb TOBPEXKICHUS H BBIXOJAa M3 CTPOSI KaXIOM IENMH COCTaBsIeT
q=0,001. ITorpebuTenp MOXKET NOJYYHTb BCIO TpPEOYEMYIO MOIIHOCTH IO

a00oit u3 1mened. KakoBa BEpOSTHOCTH COXpaHEHHUs OecrepeOOMHOro 3IEKTpO-
cHaOxeHusdA, P, maHHOTO morpedburens?

3. Ludposas cucreMa COACPKUT 5 ANEKTPOHHBIX OJIOKOB M BBIXOAUT U3 CTPOS MpHU
oTKa3e JI0ObIX NByX O10KOB. KakoBa BepoOsSTHOCTH TOTO, UTO IHU(pPOBas cHUCTEMa
BBIMIET U3 CTPOSI IO MNPUYHMHE OTKa3a YETHbIX OJIOKOB (No2 u Ne4), ecnmu u3-
BECTHO, 4T0 P, =P, =0,9, 0, =0, =0, =0,25.

4. TlycTh cTaTHCTHYECKAs BEPOSITHOCTD MOBPEXKICHUS JII000H 13 da3 munuu, Y P(A)
coctasisier 0,001. IIpumem Takke, 4TO €CIM MPOU3OLUIO MOBPEXKICHUE OJHOM M3
a3, To moBpexeHue 000N Apyroi (asel OyAET UMETh CTATUCTUYECKYIO BEPO-
atHoCTh 0,2, T.€. YCIOBHAasl BEPOSITHOCThH IMOBPEXKICHUSI BTOpOM (pa3bl mpu moBpe-
xnaenun nieppoir P(B/ A)=0,2 . Kpome TOro, mycTh aHaJOTHYHBIC BEPOSITHOCTH
HOBPEXICHHS OHOM (ha3wl npu noBpexaeHnn aByx apyrux P(A/BC), P(B/ AC),
P(C/ AB) cocraBmsator 0,5. OmnpenenuTb COOTHOIICHHS BEPOSTHOCTSH OJHO-,

IBYX-U TpEX(a3HBIX KOPOTKUX 3aMBIKAHWW TMPH YCJIOBHH, YTO aBapusl HAYaJlach C
MTOBPEXKICHUS OHOM (ha3bl.

5. BepoATHOCTh TOTO, UTO CYTOYHBIM PACXOJ BJIECKTPOSHEPTUU HE MPEBBICUT yCTa-
HOBJICHHOM HOpPMBI, paBHa 0,75. HaliTu BepoOATHOCTH TOTO, YTO B Omrkaiime 6
CYTOK Pacxo/i 3JIEKTPOIHEPTUHU B TCUCHHUE 4 CYTOK HE TTPEBBICUT HOPMBI.

6. Haiitu BeposiTHOCTH TOTO, 4TO 80 M3 400 M(POBBIX BOIBTMETPOB HE OyIyT CO-

OTBETCTBOBAaTh KJIACCy TOYHOCTH, €CJIM BEPOSTHOCTh TMOSIBJICHUS TAaKOTO COOBI-
THS B Ka)XIOM HCIIbITaHUU cocTaBiseT 0,2.

/. BEeposATHOCTh TOTO, UTO B JIEKTPUUECKUX CETAX MPOU3OUIET TpéXx(PazHoe KOPOT-
Koe 3aMblkanue paBHa 0,2. Haiitn BeposiTHOCTH TOTO, 4TO M3 400 CciryyaeB pasnuy-
HBIX BUJOB KOPOTKUX 3aMbIKaHUW YHMCIIO TPEX(PA3HBIX KOPOTKUX 3aMbIKaHUI cOCTa-
BUT oT 70 10 100 pas.

8. BeposiTHOCTH 6€30TKa3HOW pabOThl B TEUECHUE 33JaHHOTO BpeMEHU (HaEKHOCTD)
KaXkaoro anneMenTa pasHa 0,8. 113 3TUX 371EMEHTOB COCTABIICHBI IBE CUCTEMBI:

K o N 6){lwz
HD» T e N

Kakas cucrema Hanexxnee? MlHaue roBopsi, 4TO BBITOJHEE B CUCTEME AyOJIHpOBAaTh

KXKIBIH JIEMEHT OTACIHHO WU BCIO CUCTEMY B II€JIOM?
9. Bpems 0e30TKa3HOI pabOTHI HEKOTOPOTO y3Jia CJIOXKHOTO arperara — 3KCIOHEH-



[uanbHas cllydyailHash BEMYMHA CO CPEAHUM M =2. J[ns yBenuyeHHs] HaJAeKHOCTU
arperara ysej AyOJUpYeTCs — CTaBAT MapajlIebHO HECKOJBKO OJMHAKOBBIX, HO
(YHKIIMOHUPYIOIIMX HE3aBUCUMO y3710B. CKOJBKO Y3JIOB CIIEAYET 3arapaljiesiuTh,
4TOOBI C BEPOSITHOCTHIO, HE MeHblIeH yeM 0,9, mo kpaliHEll Mepe OJUH U3 HUX HE
BbIIIeN U3 cTpos 3a 10 yacoB paboThI?

10. PerynupoBka npubopa 3anumaeT Bpemsi oT 4 10 10 mMunyT. PerynupoBiuky
npeAcTouT otperyaupoBaTh 50 mpubopos. Cumras Ans Kaxjaoro mnpubopa paBHO-
BO3MOXXHBIMH BCE€ 3HAUYECHHS BPEMEHHU PETYJIMPOBKHM B YKa3aHHBIX Mpejaenax, olle-
HUTb BEPOSITHOCTh TOTO, YTO PETYJIUPOBILIUK CIPABUTHCS ¢ paOOTOM 3a IIECTh YacOoB.

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy
. MHOecTBa, onepanuu HaJ MHOKECTBAMM.
. [Ipenmer Teopun BEpOATHOCTEM.
. Cityqaitabie coObITUs. Anredpa COOBITHIA.
. OTHOCHUTENBbHAS YaCTOTA U BEPOATHOCTD CIIy4ailHOTO COOBITHSL.
. Kitaccuueckoe onpenenenue BeposaTHOCTU. OCHOBHBIE CBOMCTBA BEPOATHOCTH.
. OcHOBHBIE (POPMYIIBI KOMOMHATOPUKH.
. 'eomeTpudeckne BEPOSITHOCTH.
. Teopema cioxxenust BeposiTHocTel. [[pOTHBOIOI0KHBIE COOBITHS.
. YCIIOBHBIE BEPOATHOCTU. Teopema yMHOKEHUS BeposATHOCTeW. HezaBucumele co-
OBITHSI.
10. ®opmyna MoJHOM BEPOATHOCTH.
11. ®opmyna baiieca.
12. Cxema u popmyna bepuymnu. Teopems! [lyaccona u Myaspa—1Jlamnaca.
13. Cnyyaitnbie BeIMYMHBI. 3aKOH pacupenescHuss U GyHKIUS pacipeneseHus Tuc-
KPETHOM CITy4alHOW BEJIUYMWHBL.
14. bunoMmmanbHOE pacnpenesienue u pacnpeaenenue [lyaccona.
15. @ynkuus pacupeaeneHus U IIIOTHOCTh PACTIPENEIICHUS HEMTPEPBIBHOM CITyYaii-
HOW BEJIMYUHBI, UX B3aUMOCBSI3b U CBOWCTBA.
16. PaBHOMEpHOE pacnpenesieHne BEPOSITHOCTEM.
17. Tloka3zarenbHOE pacrpeaeICHHE.

O 00 IO Wn P W —

18. HopmanbHblii 3aKOH pacnpenesieHus BeposTHocTer. Hopmanbnas kpusas.
Oyukuusa Jlammaca. Beruucienne BEpOATHOCTH TOMAAAHHUS B 3aJlaHHBIA MHTEPBAI
HOPMAJIbHOM CIIy4allHOM BEIWYUHBL. [IpaBuio tpex curm.

19. YucnoBble XapakKTEPUCTUKU JTUCKPETHBIX CIyYalHBIX BEJIMYUH: MATEMATHIECKOE
OXXKMJAHUE, TUCTIEPCUA, CPEIHEE KBAAPATUUECKOE OTKIOHEHUE, X CBOWCTBA U MIPH-
MEpBHI.

20. YucnoBble XapaKTEPUCTUKU HEMPEPBHIBHBIX CIYyYaHBIX BEIWYMH: MaTeMaTHye-
CKO€ OXKHJIaHUE, UCIIEPCUsl, CPEHEE KBAIPATUYECKOE OTKIOHEHHE, X CBOMCTBA U
MPUMEPHI.

21 Mopna, menuana. HauanbHbI€ U IEHTPAIbHBIE MOMEHTHI.
22. CnyyaliHble BEKTOPBL. 3aKOH pacrlpe/IeTICHUs] BEPOSITHOCTEN AUCKPETHOU JIBY-
MEpPHOM CIIy4YalHOW BEJIMYMHBI.



23. OyHKMsA pacnpeaeneHus U MIOTHOCTh paCIpeIeIeHNs IBYMEPHOU ciy4yailHoN
BEJIMYMHBI, UX CBOMCTBA. BEpOATHOCTH NONaaHusl CIIy4aiiHOM TOYKHU B IIPOU3BOJIb-
HYI0 00J1aCTh.

24. [1n10THOCTh COBMECTHOT'O pacHpeleIeHNs BEPOSATHOCTU HENPEPHIBHON JIBYyMEp-

HOM CIy4ailiHOW Benn4rHbl. CBOWCTBA.

25. He3aBUCHMOCTD CIy4YailHBIX BEJIUYUH. Y CJIOBHOE paclpeneseHue sl AUCKPEeT-
HBIX CIIyYalHbIX BEJIIMYMH. Y CJIOBHAS IUIOTHOCTh PACHPEICIICHUS ISl HEMPEPBIBHBIX
CIIyYalHBIX BEJIMYHH.

26. YncnoBele XapaKTEPUCTUKU JBYMEPHBIX CIIyYailHbIX BEJIUYHH: HAYaJbHbIE U
HEHTpaJIbHbIe MOMEHTHI. KOppensainoHHbIii MOMEHT U KOI(DPUITUEHT KOPPEIAIUU.
KoppennpoBaHHOCTb ¥ 3aBUCUMOCTb CIIy4alHBIX BEJIUYHH.

27. 3axoH Oonbiux uncel. Teopemsl bepaymm u Yeosimena. LlenTpanbHas npe-
nenbHas TeopeMa JIsmyHoBa.

MaremMaTnyeckasi CTAaTUCTHKA

1. OcHOBHBIE 3a]Ja41 CTATHUCTHUKMU.

2. OCHOBHBIE IOHATHUS MAaTEMAaTUYECKON CTATUCTUKU. | €HepaibHasi COBOKYITHOCTh U
BBIOOpKA. BapualinoHHBbIH psll, CTATUCTUYECKUI PAI.

3.I'pynnupoBanHas BeiOOpKa. BeiOOpouHas (pyHKIUS paclpefeeHus] U THCTOrpaM-
Ma.

4. YucnoBble XapaKTEPUCTUKU CTATUCTHYECKOTO paCIpeiesieHUs: BBIOOPOYHOE Cpe -
Hee, OLICHKU JMCIEePCUH, HAaYaJIbHbIE U IEHTPAIbHBIE MOMEHTHI.

5. OCHOBHBIE CBOMCTBA CTATUCTUYECKUX OLIEHOK MapaMeTPOB PACIIPENCIICHUS: HE-
CMENIEHHOCTbh, COCTOATENbHOCTh, 3P(EKTUBHOCTD.

6.HecMeneHHOCTh U COCTOSATENBHOCTh BEIOOPOYHOTO CPEHETO KaK OLICHKH MaTe-
MaTH4eCKOro oxxkuaaHus. CMeIeHHOCTh BIOOpouHOH aucnepcuu. [Ipumep Hecme-
LICHHOM OLIEHKU JUCIIEPCUMU.

7. TodeuHble OIICHKW MapaMeTPOB pacIlpeesieHus Mo BbIOOpke. MeTo T MOMEHTOB.

Metoa HanOoJIBIIETO TPaBIOIIOA00HS.

8. lHTepBaibHOE OLIEHMBAHNE HEU3BECTHBIX MMapaMeTpoB. [JoBepuTenbHast BEposT-
HOCTb U JIOBEPUTENbHBI HHTEPBAI.

9. IlocTpoeHue JOBEPUTENBHBIX HHTEPBAJIOB JIJIsl OLIEHKW MAaTeMaTUYeCKOro 0>KH1a-
HUSL HOPMAJIBHOTO pacipeiesIeHUs: TPU U3BECTHOM U MPU HEU3BECTHOM IHUCTIEPCHH.
JloBepuTenbHbIE HHTEPBAJIBI 1JIs1 OLIEHKUA CPEAHET0 KBAIPAaTUYECKOTO OTKIOHEHUS
HOPMAJIBHOTO pacipeieIeHusI.

10. Cratuctuueckas npoBepka rumnore3. OOIye mpUHITUIBI TPOoBEpKHU Trumotes3. [1o-
HATHUS CTATUCTUYECKON TMITOTE3bI, OIIMOOK MEPBOTO M BTOPOTO POJia, CTATUCTHYE-
CKOT'O KpUTEPHUSI.

11.ITpoBepka rumnoTe3bl 0 3HAYEHUH [TApaMeTPOB HOPMAJIBHOT'O PaCIIPEECIICHHUS.
[IpoBepka rumnoTe3sl O BUIE pacipeieeHusl.

12. JIunuu perpeccuun. KoppensiimoHHas CBA3b.

13.0Onpenenenne napaMmeTpOB JIMHENHON PErPECCUA METOIOM HAUMEHBIINX KBaJpa-
TOB.

7.2.5 TlpumepHbIii NepeYeHb BONPOCOB I NMOATOTOBKH K JIK3aMEHY



He npenycMoTpeH y4eOHBIM TIIIaHOM

7.2.6. MeTtoanka BbICTABJIEHHS] OLIEHKH NMPH NMPOBeJeHUN NMPOMEKYTOY-
HOM aTTecTaluu

3aueT mpOBOAMTCSA MO OMiIeTaM, KaKABIA U3 KOTOPBIX COJAEPKUT 3 BOMPOCa U
2 3amaun. OJIMH U3 TEOPETUIECKUX BOMPOCOB U3 TEM, BBIIAHHBIX HA CAMOCTOSTEIIb-
HO€ M3Y4YCHHE, MMO3BOJISET MPOBEpUTH ycBoeHHe kommeTeHImu Y K-1. Kaxnmprii mpa-
BUJIBHBIA OTBET Ha BOMPOC B OMIIETE OIEHUBAETCS 3 OayuioM, 3a7ada OICHUBACTCS B
5 6annoB. MakcuManbHOE KOJTHMYECTBO HaOpaHHbIX OaiioB — 19.

1. Onenka «He3auteHo» craBuTCS B Cilydae, €CiM CTyAeHT HaOpan meHee 9
OaILIOB.

2. OneHka «3a4TeH0» CTABUTCS B Ciydae, eclid cTyaeHT Habpan ot 10 mo 19
OayI0B

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

KonTponupyembie Ko
POJHPY A . HaumenoBanue
Ne /it pa3zneinbl (TEMbI)  |KOHTpOJUpPYEMO
OLIEHOYHOTO CPE/ICTBA
JIACIIUTLTMHBI KOMIIETCHIIMHU
1 BepostaoctHoe  npoctpan-|OIMK-1 KOHTpOJIbHAs paboTa, 3a-
CcTBO. Anrebpa COOBITHH. yer

DJIEMEHTHI JIOTHKHA BBICKA-
3piBaHuil. OCHOBHEBIC TEO-
pEMBI  TEOpUH BEPOSTHO-
CTCH.

2 JuckperHble cinyyaliHble OIIK-1 TECT, 3a4eT
BEJIMYUYMHBI U 3aKOHBI UX

pacnipenenenus. Yucnossbie
XapaKTePUCTHKHU.

3 HemnpepsiBuble ciyuaitnbie | QITK-1 Tecr, 3aueT
BEJIMYUHBI U 3aKOHBI UX

pacnipenenenus. Yucnosie

XapaKTEPUCTUKU

4 Mmoromeprbie ciyuaiiteie |YVK-1, OTIK-1 NunuBuayansHOE ToMall-
BECJIMYHWHBI 1 KX CBOMCTBA. HEC 3aaaHue, 3alura , 3a-

4qcCT

5 [IpenenvHble teopemsl| OITK-1 3a4geT
TEOPUHU BEPOSTHOCTEH.

6 OcHoBHBIE _TOHATHA MaTe- VK-1, OIIK-1 NuauBuayanbHOE qOMAII-
MaTUYECKOW  CTATUCTHUKHU. Hee 3a/1aHue, 3alUTa, 3a-
OueHKH HEU3BECTHBIX Ia- qer

paMeTpoB pacmpeieeHUH.
IIpoBepka craTHCTHUECKUX
THUIIOTE3

7.3. MeTroanueckue mMaTepuasbl, onpeaesilonue Npoueaypbl OleHUBA-
HHS 3HAHMH, YMEHHH, HABBIKOB M (UJIM) ONbITA AEATEJIbHOCTH

TecTupoBaHue OCyImECTBIAECTCS, TUOO MPU TOMOIIY KOMITBIOTEPHON CHCTEMBI
TECTUPOBaHMS, JIMOO C HMCIOJIL30BAHUEM BBIJAHHBIX TECT-33JaHUNA Ha OyMaKHOM
Hocutene. Bpemsi tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCS MPOBEpPKA TeCTa
HK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA COTJIACHO METOAMKHU BBICTABJICHUS OIIEHKHU




IIPU NPOBEJECHUU TPOMEKYTOUHOMN aTTECTALIMH.

Pelienne cTaHaapTHBIX 33724 OCYIIECTBISAETCS, JTMOO MPU MOMOLIU KOMIIBIO-
TEPHOU CHCTEMBbI TECTUPOBAHUS, MO0 C HUCIOIH30BAaHUEM BBIJIAHHBIX 3aj7a4 Ha Oy-
MaxHoM HocuTelne. Bpems pemenus 3agau 30 MuH. 3aTeM OCYILECTBIISIETCS MPOBEP-
Ka pElIeHUs 3a7ad 3K3aMEHATOPOM U BBICTABJISETCS OLIEHKA, COTJACHO METOJIUKH
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU ITPOMEKYTOUYHOM aTTECTALINH.

Pelienve mpukiagHbIX 3a/a4 OCYHIECTBIISIETCS, JIMOO MPU MOMOIIM KOMITBIO-
TEPHON CHUCTEMBI TECTHPOBAHUS, JTMOO C MCIOJIB30BaHMEM BBIIAHHBIX 3a/a4 Ha Oy-
MakHOM Hocutene. Bpems pemenus 3agad 30 muH. 3aTeM OCyIIEeCTBISETCS IPOBEP-
Ka peleHus 3a/Jad SK3aMEHATOPOM M BBICTABIIAECTCS OLIEHKA, COIJACHO METOJIUKH
BBICTABJICHUS OLICHKU MTPHU MPOBEIECHNUN TPOMEKYTOUYHOM aTTECTAIUH.

8 YYUEBHO METOJIUYECKOE U UH®OPMAILIMOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)
8.1 Ilepeuenb y4eOHOI JuTEepaTypbl, HOOXOAUMOM JI1 OCBOEHMS NC-
HMILINHBI
1. bnaro, M.A. Teopusi BEpOSITHOCTE M MaTeMaTH4EeCKas CTATUCTHKA [DJeK-
TPOHHBIN pecypc]: yuebHoe mocodue / U.A. bnatos, O.B. CrapoxmioBa. — Dek-
TpoH. TekcToBrie mannble. — Camapa: [loBoIKCKUI rOCyJapCTBEHHBIM YHUBEPCUTET

TeJeKoOMMyHuKamii u uHbopmatuku, 2017. — 276 C. Pexum nocryma:
http://www.iprbookshop.ru/75412.html

2. KapaceB B.A. Teopus BeposiTHOCTEM 1 MaTeMaTU4ecKas cTaTucTuka. Marema-
TUYECKas CTAaTUCTHKA [ DNEKTpOHHBIN pecypc]: mpaktukym/ Kapaces B.A., JIéBminHa
I'.JI.— DnekTpoH. TekcToBbie AaHHbIe. — M.: M3narensckuit JJom MUCuC,2016.—
120 c.— Pexxum nocryna:
http://www.iprbookshop.ru/64203.html.— 9BC «IPRbooks»

3. Bentuens E.C., OBuapoB JI.A. Teopus citydyallHbIX IIPOLIECCOB U €€ MHXKe-
HEpHbIe npuioxkeHus. — M.: Axkanemus, 2003. — 432 c.
4. I'mypman B.E. Teopus BeposiTHOCTel 1 MaTemaTtndeckas craructuka. — 2008.
5. I'mypman B.E. PykoBOACTBO K pEIICHUIO 33/1a4 MO TEOPUH BEPOSATHOCTEH U

matematudeckoi craructuke/ B.E. 'mypman. -M: Beicmi. mik., 2009.-404 c.

6. COOpHUK 3a/1a4 1o MareMmaTuke Jiyis BTy30B. U.3. Teopus BepoaTHOCTEN U Ma-
TeMatuyeckas cratuctuka: Y4eb. moco06./ Ilox pen. A.B. Ebumoa. M.: Hayka,
1990. 428 c.

7. Hdyoposckast A.Il. Kypc Teopun BeposITHOCTEH M MaTeMaTHYECKasi CTATHCTHKA
: Yue0. mocobue/ A.Il. Jlyoposckas, E.I'. ['mymiko. - Boponex: BI'TY, 2004. 161 c.

8. I'mymiko E.T". Teopus BepositHocTel. [IpakTudeckue 3aHaTus [ DIEKTPOHHBIN
pecypc]: Yueonoe nocodue/ I'mymko E.I'. - Boponex: BI'TY, 2017. -160.

8.2 Ilepeyenb MH(OPMALNMOHHBIX TEXHOJOIMiA, UCIOJIb3YyeMbIX NPH OCY-
IIEeCTBJICHUH 00Pa30BaTEIbHOI0 MPOLECCA MO0 AMCHUIIIMHE, BKJIIYas NepevYeHb
JIMIEH3HMOHHOI0 IPOrPaAaMMHOI0 o0ecle4eHusi, pPecypcoB HH(OPMAIUOHHO-
TEJIEKOMMYHUKAUUOHHON ceTH «UHTEepHeT», COBpeMeHHbIX MNpPOodeccuoHab-
HbIX 023 JAHHBIX U HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:



http://www.iprbookshop.ru/75412.html
../../готово%20ИС2018/базовая%20часть/Литература%20по%20ТВ.docx

HanmenoBanue IIporpaMMHOro obecreueHus

Tun munens3uu

OpenOffice

Cso0Ooxunoe 10

Microsoft Windows 7

Open License

Microsoft Office 2007

Open License

Adobe Reader

Cso0Ooxunoe 10

ITpodheccronanbpHbie 0a3bl TAHHBIX

Haunmenosanue 116/]

DIIEeKTPOHHBIN agpec pecypca

DnekTpoHHas OubianoreyHas cucrtema IPRbooks

http://www.iprbookshop.ru/

Hayunas snekTpoHHast 6n0nuoreka

http://elibrary.ru

WNudopmaninoHHbIe CIIPABOYHBIE CHCTEMBI

HaumenoBanne UCC DIIeKTPOHHBIN agpec pecypca
MaremMaTH4eCKUil CrIpaBOYHHUK dict.sernam.ru
Nudopmannonnas cucrema Math-Net.Ru

[Ipu BBIMOTHEHUW AOMAIHUX Pa0OT, CTATUCTUYECKUI aHAU3 JTAHHBIX BO3MOKEH C
nomolIibo nakeroB npukiaanbix nporpamm EXCEL u STATGRAF.

[Tpu 5TOM nepedeHb HHGOPMAITMOHHBIX TEXHOJIOTHI BKITIOYAET:
- cO0p, XpaHEeHHE, CUCTEMATHU3aUs U Bbl1aya yueOHOM 1 Hay4YHOU HH(pOpMaluu;
- CaMOCTOSITENTFHBIN TOUCK JTOTIOJHUTEIHFHOTO Y4EOHOTO U HAy4YHOTO MaTrepuana, C
UCTIOJIb30BaHUEM TOMCKOBBIX CHCTEM M CalTOB ceTH WHTEpHET, SJIeKTPOHHBIX JH-
UKIJIONIEANH U 0a3 TaHHBIX;
- UCMOJIb30BaHUE AJIEKTPOHHOM MOYTHI IpernoaaBaTesell 1 00yJaromuxcs Ui pac-
CBUIKH, TIEPEMUCKHA U 00CYX ACHUS BOZHUKIIINX y4€OHBIX MPOOIIEM.

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJIUMASA A
OCYHECTBJIEHHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
VY4eOHblE ayAUTOPUM, OCHAILIEHHBIE TEXHUYECKHMMH CpPEICTBAMM, ISt

MIPOBEACHUS JIEKIMOHHBIX U MMPAKTUYECKUX 3aHATHI 11O TEOPUH BEPOSITHOCTEN U
MaTeMaTUYECKOU CTATUCTHUKE.

10. METOOAUYECKHUE YKA3AHUSA OJIS1 OBYUYAIOHIUXCS IO
OCBOEHUMIO JUCHUITJIMHBI (MO Y JIA)

[To muciuruinae «Teopust BEPOSITHOCTEN M MATEMATUYECKASI CTATUCTUKA
YUTAOTCS JIEKIUHU, TPOBOJIATCS MPAKTUYECKUE 3AHATHUS.

OcHOBOI M3y4YeHUs AUCUUILIMHBI SIBISIOTCS JIEKI[MU, HA KOTOPBIX H3Ja-
raroTcsi HanboJsee CyIIeCTBEHHBIE U TPY/HBIE BOMPOCHI, a TaKXKE BOMPOCHI, HE
HaIeIMNUe OTPAKEHUS B YICOHOU TUTEpATypeE.

[IpakTuyeckue 3aHATHS HaANpaBJeHbl Ha MPUOOPETEHHE MPAKTUUYECKHUX
HaBBIKOB pacyeTa 0OpaOOTKH OMBITHBIX JAHHBIX. 3aHSITHS MPOBOASTCS ITyTEM
pellIeHUsI KOHKPETHBIX 33/1a4 B ayAUTOPUHU.

| Buy yaeOHBIX | J1esATeIbHOCTh CTYACHTA |




3aHITUU

Jlekusa

Hanmcanue KoHCIIEKTa JEKIHA: KPAaTKO, CXeMaTHYHO, ITOCIIEA0BATEILHO
(UKCUPOBaTH OCHOBHBIC IOJIOKEHUS, BBIBOJBI, (OPMYINPOBKH, 0000-
HICHUS; TIOMEYaTh BaKHBIC MBICIIH, BBIICIATH KIIOYCBBIE CJIOBA, TEPMHU-
Hbl. [IpoBepka TEpMUHOB, IOHATUHN C IIOMOIIBIO DHIMKIIONEINN, CI0Ba-
peii, CIIpaBOYHUKOB C BBINMCHIBAHUEM TOJKOBAaHUH B TeTpaab. O003Ha-
YeHHE BOIPOCOB, TEPMHUHOB, MaTepHana, KOTOPbIE BHI3BIBAIOT TPYIHO-
CTH, TIONCK OTBETOB B pEKOMeHayeMmoil iureparype. Ecmu camocros-
TENBHO HE yAaeTcs pa3o0parbcs B MaTepuaie, Heooxoaumo chopmynu-
pOBaTh BOIIPOC M 33aTh MPENOIAaBATE0 Ha JICKIMH WA Ha MpaKTH4e-
CKOM 3aHSTHH.

IIpakTrueckoe
3aHATHE

KoHcniekTupoBaHue peKOMEHAYeMbIX HCTOYHHKOB. PaboTa ¢ KOHCIHEK-
TOM JIEKLIUH, TIOArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAaM, IIPOCMOTP
peKOMeEHAyeMOU JuTeparypsl. [IpocinymrBanue ayino- U BUAEO3ANUCEN
[0 3a/laHHOM TeMe, BBIMIOJIIHEHUE pacyeTHO-TpapuUecKuX 3aJaHuil, pe-
HICHUE 33]1a4 110 aJITOPUTMY.

CamocrosiTenbHas
pabora

CamocrosTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET ITTyOOKOMY YyCBOE-
HUsl y4eOHOIo MaTepuasa U pa3BUTHIO HaBBIKOB caMooOpa3oBaHus. Ca-
MOCTOSITEIbHAs paboTa MpeanonaraeT CIeAyIoIne COCTAaBISIOINE:

- paboTa ¢ TeKkcTaMu: Y4eOHHKAMH, CIPAaBOYHHKAMH, JOMOJIHUTEIHHON
JUTEPATYPOH, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHCHUE JOMAITHUX 3aIIaHHfI H pacCyCTOB;,

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3y4YeHUS;

- ydyactue B paboTe CTyIeHYECKMX HayYyHbIX KOH(EpPEHLIUH, OTMMIINA;

- HOJrOTOBKA K NPOMEKYTOYHOU aTTeCTallHH.

[Toaroroska k
IIPOMEKYTOUHOU
aTTecTauuu

I'oToBUTHCH K HpOMe)KYTO‘-IHOI\/JI arreCraluum CICAyeT CUCTCMAaTUUCCKU, B
TCUCHUC BCCIro ceMcecTpa. HMHTencuBHas moJroToBKa JOJDKHA HAyaThCs
HC MO3AHCC, YEM 3a MCCAL-IIOJITOpa 10 HpOMC)KYTO‘IHOI\/JI aTTeCTaluu.
I[aHHBIe nepea 3a4€ToM Tpu OAHA 3(1)(1)CKTI/IBHGC BCCT'O0 UCITIOJIB30BAaTh AJIA
IMOBTOPCHHA U CUCTEMATU3AllM MaTCpHraJia.




