MHUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUHCKOWM ®EJIEPALIANA
DenepaibHOE roCy1apCTBEHHOE GIOKETHOE 06pa3oBaTeIbHOE yupexieHue
BBICILIET0 00pa30BaHMUs
«BOpOHEKCKHI rOCY 1apCTBEHHBII TEXHUYECKHH YHIBEPCHTET

YTBEPXJIAIO
Hexan daxynprera DUTKB
I /A.B.Bpenuxun/
29 cents6ps 2023 r.

PABOYAS IPOI'PAMMA IUCHHUAILJINHBI

«Teopus BCPOATHOCTEN ¥ MAaTEMaTHIECKAs CTAaTUCTHUKA

Crnennansnocrs 10.05.01 KoMmproTepHas 6e30MacHOCTE

Crnenunannsanus cuennanusanus Ne 4 "Be3onacHocTh KOMITBIOTEPHBIX CUCTEM U

ceTell (CBA3b, HHOOPMALMOHHBIE X KOMMYHUKAIIMOHHBIE TEeXHOJIOTUH )"

KBanndukauuns BbInycKHHKa ceNMANKCT 110 3a1UTe HEbOPMALHIH

®opma o6yuyenus: oyHas

I'op Havana noaroroBxku 2023

ABTOp IIpOrpaMMeI % A.H.IllenkoBoii
3aBenyromuii kadeapoit i
Bricmeli MmaTemaTiku u
(u3nKO-MaTeMaTHUECKOro ﬁ/
 MOZIEJIMPOBaHUS ' N.J1.baraponos
PykoBomurens OITOIT %/;/ K.A.Pa3unkun
Y

Boponex 2023



1. HEJIA U 3AJJAYH JUCHUTIJIINHBbI
1.1. Heau aucuMNIMHBI
— dhopMupoOBaHHE TEOPETUUECKOMN u MPAKTUYECKOU
MOATOTOBJICHHOCTH K MCITOJIh30BaHUIO TTOHSATHA U METOJIOB TEOPHH BEPOSTHOCTEH,
MaTeMaTHYCCKOW  CTaTHCTUKH WM TEOPHUHM  CIAyYalHBIX  IPOIECCOB B
IpoeCCHOHAIBHOM JICITSIIbHOCTH
1.2. 3agaum ocBOeHMS TUCIUILINHBI
- O3HAKOMJIEHHE O00y4YyaeMbIX C OCHOBHBIMH TOHSTHSIMH WU METOJaMHU
TEOPUU BEPOATHOCTECH, MATEMAaTHUUYECKOM CTAaTUCTUKW U TEOPUU CIydalHBIX
MIPOIIECCOB;

— oOyyeHrue yMEHHUIO OINEepUpOBaTh C AOCTPAKTHBIMH OOBEKTaMHU U OBITh
KOPPEKTHBIM B YMHOTPEOJEHWU BEPOSTHOCTHBIX W CTAaTUCTUYECKUX TOHSATHH,
CHMBOJIOB JIJIsI BBIPAXKEHUS KOJTMUYECTBEHHBIX M KaU€CTBEHHBIX OTHOIICHUI;

- NOpUBUTHE O0O0yYaeMbIM HABBIKOB MCIIOJIB30BaHUS PaCcCMaTPUBAEMOIO
armapata TEOPUH BEPOSTHOCTEW, MAaTEeMAaTHYECKOW CTAaTUCTUKH W TEOpUH
CIIy4alHBIX TPOIECCOB B 3ajadax OOeCredeHus OE30MacCHOCTH KOMIBIOTEPHBIX
CHCTEM U CETEU.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JHuconiummaa «Teopust BEpPOSTHOCTEM M MAaTeMaTU4YeCKas CTAaTUCTHUKA»
OTHOCHTCS K IUCHUIUIMHAM 0a30Boi yacTtu 6ioka b1.

3. MIEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JUCHUIIIMHE

[Ipoecc  m3ydyeHWs  TUCHUIUIMHBI ~ «Teopwst  BEpPOSTHOCTEH W
MaTeMaTH4YecKasl CTaTHCTHKa» HampaBieH Ha (OPMHPOBAHUE CIEAYIOIINX
KOMITETCHITUI:

OIIK-3 — CnocobeH Ha OCHOBaHMHM COBOKYMHOCTH MAaTeMaTHYECKUX
METOJIOB pa3pabarbiBaTh, 0OOCHOBBIBATh U PEATM30BBIBATH MPOIEIYPHl PEIICHUS
3a/1a49 MpoheCCHOHAIBHOM JISSITEIHHOCTH.

Pe3yabTarhl 00y4eHus,
Komnerenuus XapakTepu3yloume
c()OpMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-3 3HATh OCHOBHBIE MOHATHUS U METO/Ibl TEOPUH
BEPOSTHOCTEH, MAaTEMaTUUYECKON CTAaTUCTUKU
Y TEOPUU CIIYYaUHBIX TPOLIECCOB;

YMCTh IIPUMCHATH CTAHAAPTHBIC MCTOAbI U
MOACIN K PCIICHUIO
TCOPCTUKO-BCPOATHOCTHBIX U
CTaTHCTUYCCKHUX 3aJa4,

BJIaIETh HABBIKAMU HCIIOJIb30BAHUS
pacu€THbIX (PopmyIl, TAOIUL, KOMIBIOTEPHBIX
IPOrpaMM IMPH PELICHUH MAaTEMATUYECKUX
3a/1ay.




4. O BEM U CHUIIJINHBI
O6mrast  Tpymo€mMKocTh  muciuiuinHbl  «Teopuss  BepoATHOCTEH
MaTeMaTU4ecKasi CTaTUCTUKa» cocTaBisier 10 3. e.
Pacnpenenenue Tpy10EMKOCTH TUCIUIUIMHBI 0 BUAaM 3aHSATUN
o4yHas popma 00y4eHusl

Bcero| Cemectpsl
yacoB| 4 5 6

Bunet yueOHoi paboTh

AyIUTOpPHBbIE 3aHATHS (BCET0) 162 | 72 | 54 | 36

B ToMm yunce:

Jlexun 90 [ 36 |36 | 18

[TpakTrueckue 3ansatus (113) 72 136 | 18 | 18

CamocrosiTesibHas paboTa 198 | 72 1 90 | 36

Bubl mpoMexkyTOYHOM aTTeCTAalMK — 3a4€T, 3a4YET C

M . + |+ |+ |+
OLICHKOMH, 3a4€T C OUCHKOU

OO6miast Tpy10EMKOCTb:
aKaJeMHUYECKHUE YacChl 360 (144 (144 72
3a4.e]I. 10 4 4 2

5. COAEP/) KAHUE JUCIUIIVIMHBI MOV JISA)
5.1 Copep:xxanue pa3aejoB AUCHUIVIMHBI W pacnpeesieHue
TPYAOEMKOCTH 110 BUAAM 3aHATHH
o4yHas popma 00y4eHusI

Jle | IIpak CPC Bcero,

Ne n/mt HaunmenoBaHue TeMbl CopeprkaHue paszena
KI | 3aH. qac

1 BepositHocTHOE TpOCcTpaHCTBO [Ipenmer Teopun BEpoOsSTHOCTEH.
IIpocTpaHCTBO 7€MEHTAPHBIX COOBITHIA.
Ciyuaiinbie coObITHS. Anredpa COOBITHI.
YacroTa. CTaTUCTHYECKOE ONpEeIeHNe
BEPOSITHOCTU. AKCHOMATHYECKOE
ompezeneHne BeposTHocTH. OCHOBHBIE
CJIC/ICTBUSI U3 aKCHOM BEPOSTHOCTH.
JluckpeTHoe BEepOSITHOCTHOE
npoctpancTBo. Kitaccudeckoe
ompeiesieHUe BEPOSITHOCTH.
I'eomeTprueckas BEpOATHOCTb. ] ] 16 32
I'unepreomerpuueckas Gopmyia.
VYcnoBHas BEpOSATHOCTb. Teopema
YMHOXeHHs BeposiTHOcTell. HezaBucuMsble
co0Obrtust. @opMyita OTHOI BEPOSTHOCTH.
®opmyist Baiteca. Cxema beprysnn.
bunomuanbHOE M reOMETPUUECKOE
pacupenenenus. O00OIICHHUS CXEMBI
Bepuynmu. [IpousBosniue GyHKITHH.
Teopema Ilyaccona. Pactipenenenue

Ilyaccona
2 Ciy4aiiHble BeIMYUHBI U UX Crydaiinble BeIM4UHBL. TUIBI CoydalHbIX
pacmpezencHue BenuuuH. OyHKIMA pacnpeaenacHus. 3aKoH

pacnpeieneHus AUCKPETHOMN BETUYUHBL
ITpumepbl AUCKPETHBIX 3aKOHOB.
[InoTHOCTH pacnpeneneHus: BEPOSITHOCTEN
HETPEepBIBHON CITy4aifHOH BETMYHMHBL. 8 8 16 32
ITpuMeps! HeNPEePHIBHEIX pacpeeIeH i :
paBHOMEpHOE, TTOKa3aTeNbHOE, TaMMa,
Komu. Yucnosble XapaKTepUCTUKU
pacnpeneneHus ciy4aifHol BeJIMINHbL:
MaTeMaTHIeCKOe OKHIaHUE, MOJIa,




MeAuaHa, TUCTIepCHsl, CpeaHee
KBazparndeckoe otkionenue, CAO,
HHTErpasibHOE yiupeHue. LlenTpanbabie U
HavaIbHBIC MOMCHTBI CITyYaliHBIX
BEJIMYHH, KBAHTHIIb, KDUTHYECKAs TOYKA.
Metox MOMEHTOB. MeTO I IPOU3BOISIIHX
(GYHKIUH U1 HAX0XKJICHUS YUCTIOBBIX
XapaKTEPUCTHK CITyYaiHbIX BETHYHH.
HopmanbHoe pacnpezneneHue u ero
cBoiicTBa. IHTErpan BeposTHOCTEH.
IIpasuiio 3G.

MHoromepHsle cityyaiiHble
BEJIMYMHBI U UX CBOMCTBA

MHoromepHsl€ CilyyailHbIE BEJIMUHUHBI.
DyHKIMA pacnpeeIeHus CIy4ailHoro
BEKTOpa. JIUCKPETHBIN CITy4aiHbIA BEKTOP.
[1n0THOCTB BEpOATHOCTU HEIIPEPHIBHOTO
cirydaiinoro Bekropa. He3aBucumocts
CIy4alHbIX BeJIMYMH. MaTteMaTuueckoe
OXKUJIaHHE U JUCIIePCHs CIIy4aifHOro
Bekropa. Kosapuanus. Koaduiment
koppessinuu. CBoiicTBa KOBapHaLUH.
KoBapuanus muHeHHOI KOMOUHAIUH
Clly4aliHbIX BEJIMYMH, JUCIIEPCUS CyMMBbI
HEKOPPEJIUPOBAHHBIX BEJINYUH.
HaxosxneHue 4uCIOBbIX XapaKTEPUCTUK
OMHOMMAJIBHOTO PaCcIpelesICHHUS.
MHoroMmepHbIil HOpMaIbHBINA 3aKOH
pacrpezeneHus ciay4yaiiHol BEeJIMYHUHBI.
HopMmanbHblii 3aK0H pacipenenenus
JIBYyMEPHOM CIIy4aifHOH BEIMUUHBIL.
DJUIUIIC PacCCUBaHMUS.

16

32

ODyHKIMU OT CIy4aiHbIX BEIMYUH

DYHKIMY OT CIIy4alHBIX BEJIMYUH. 3aKOH
pacnpeneneHus GyHKIUH OT OAHOI
ciydaiiHOM BenMuuHbL. Pacnpenenenue

2 o
X, . UucioBbIe XapaKTEPUCTHKA (yHKIHI

ciydaiiHol BennunHbl. OyHKIMN
clydaiHbIX BeKTOpoB. HaxoxneHue
3aKOHA pacHpeseseHus. 3aKoH
pacrpeneneHus: CyMMBbI CITy4daifHbIX
BEJIMUYUH. 3a/1a4a KOMITO3ULIMH.
Kommno3sunuonHast ycToi4MBOCTh
CIy4aiHbIX BEJIMYHH.
Xapakrepuctuieckue GyHKIUU
CITy4alHbIX BEJTMYHMH, UX CBOMICTBA.
[Ipumepsl XxapakTepuCTUIESCKUX (DYyHKIUI.
Pemmenue 3a1aun KOMIIO3ULIUH € TIOMOILBIO
anmnapara XapakTepUCTHICCKUX (DYHKIMA.
Hcnonw3oBanue naketos Excel, MathCad
JUTSL PELICHUSI IPSMBIX U OOpATHBIX 3a1a4
TEOPUHU BEPOSITHOCTEH, pacueTa YUCIOBBIX
XapaKTEPUCTHUK.

16

32

IIpenenbHBIE TEOPEMBI TEOPHH
BEPOATHOCTEN

3akoH Oonbinx yucen. HepaBeHcrsa
YeoOnmuera. Teopema YeoOniea. Teopema
bepnymnu. Teopema Mapkosa.
LentpanbHas npenenpHas TeopeMa H ee
CJIC/ICTBUSL.

16

Bri6opounstii MeTox

MareMaTn4eckasi CTaTUCTHKA, €€ CBSI3b C
Teopuer BEpOsSTHOCTEH. 3a1aun
MaTeMaTHYEeCKOH CTaTUCTUKH.
CraTucTHYecKas COBOKYITHOCTb.
I'enepanbHast COBOKYITHOCTH. BriOopKa.
CymHOCTh BEIOOPOYHOTO MeTo1a. Buabt
BBIOOpOK. CrIOCOOBI 0TOOPA.
Bapuanuonssiii paj. CtaTucTuueckoe
pacnpereneHue BEIOOPKH (JUCKPETHBIH
craTUCTUYEeCKUid psaja). MHTepBaIbHBIN
cratucTraeckuii psia. ['paduueckoe
MpeIcTaBlIeHHe BBIOOPKU: TOJIUTOH U
rHCTOrpamMMa. AJITOPUTM ITOCTPOCHUS
THCTOTPaMMBI 4acToT. DopMyist

12

30

48




Crepmxkeca u bpykca. OMnupudeckas
GbyHKIMS pacnpeneneHus U e€ CBOUCTBA.
CratuctHyeckas oueHka. ToueqHsle
OLICHKH, TpeOoBaHMs K HUM. ['eHepanbHast
u BeIOOpouHast cpennue. ['eHepanbHas u
BEIOOpOYHAs ucnepcud. [lompaBodnsrit
koaddurment beccens. Mcnipapnennas
BbIOOpOYHas aucnepcus. ['enepansHoe
cpelHee KBaIpaTHYECKOEe OTKIOHEHHE U
ero onenka. OLeHKa AUCHepCHn U
CpEIHEro KBaJpaTHYECKOTO OTKIOHEHHS
BBIOOPOYHOM cpeqHei (cTanmapr).
CratucTiyeckye OIeHKH MOJIbI, MEINaHBI,
MOMEHTOB, JKCIecca, aCHMMETpHH. MeTox
MOMEHTOB. MeTo/1 MaKCHMaIbHOTO
npaspononoous. OyHkmus
MpaBaoNo00usI. YpaBHEHUE
npaBaononobus. MiHTepBaipHas OLEHKA.
JloBeputenbHas BEpOSITHOCTh
(mapéxHOCTh). JloBEepUTENBHBII HHTEPBAIL.
HaxosxeHne 10BEpUTEIILHEIX HHTEPBAJIOB
JUTSL MATEMaTHYECKOTO 0XKUIAHUS
HOPMAJIBHO PacIpeeIéHHOTO IpHU3HaKa
reHepabHON COBOKYITHOCTH TIPH
H3BECTHOM CPEIHEM KBaIpaTHYECKOM
otkinonernu. Koadduiment CroroneHTa.
JloBepuTENbHBIN UHTEPBAI ISl AUCTIEPCUN
HOPMAaJIbHOM CITyyaliHON BEJIMYMHBI.
JloBepuTenbHBIM HHTEpBAT I
BEPOATHOCTH ycIexa B cxeme beprym.
Pacnipenenenue CTbrojieHTa.

ITpoBepka CTATUCTUYECKUX TMIIOTE3

Cratuctiueckas runoresa. Buapl rumores.
Ounbku 1-ro u 2-ro pona. YpoBeHb
3HAYUMOCTH. CTaTUCTHYECKUI KPUTEPUH,
ero HabmroaemMoe 3HaueHne. Kpuruueckas
o6uactb, €€ Buabl. O0IacTh NPUHSATHS
runore3bl. Kpurnueckue touku. OCHOBHOM
TIPUHIHII TIPOBEPKH CTATUCTUIECKHUX
TUIIOTE3.

Momutnocts kputepust. CpaBHEHHE IBYX
JUCTIEPCUI HOPMAaJIbHBIX T€HEPATBHBIX
coBokymnHoctel. Kpurtepuit @umiep -
CHaenexopa. CpaBHEHHE IByX CPEIHUX
IIPOU3BOJIBHO PACHPEAEIEHHBIX
reHepabHbIX COBOKYIHOCTEH. Z -
kpurepuil. CpaBHEHHE JIBYX CPEIHHX
HOPMAJIbHBIX TCHEPATBHBIX
coBokymnHocted. Kpurepuii CthlofeHTa.
CpaBHEHHE HECKOJIBKUX AUCIEPCHI
HOPMAJIbHBIX T€HEPATIbHBIX
COBOKYITHOCTEH 0 BBIOOPKAM pa3IMuHOTO
o6béma. Kpurepuit baprierra.
OnHO(AKTOPHBIN MUCIICPCUOHHBIN aHAJIH3.
®dakTopHast ¥ OCTATOYHAS JUCIIEPCHN.
IMonsiTue 0 MEHOrodakTOpHOM
JUCTIEPCHOHHOM aHaJu3e.
JIByX(hakTOpHBII TUCTIEPCHOHHBIN aHAN3.
Kpurepuii cornacus ¥ ITupcona.
[IpoBepka runoTes3s! 0 HE3aBUCUMOCTH
JIByX Cily4aiHbIX BennduH. [IpoBepka
TUIIOTE3bl O PACHPEAEICHUN I'€HEPAIbHON
COBOKYINHOCTH 110 3aKkoHy Ilyaccona.
Kpurepuu cornacus Konmoroposa,
Konmoroposa - CmupHoBa. CpaBHeHUE
BEPOSITHOCTHU YCII€Xa p B OTHOM
WCTIBITAaHUHU C 3aJaHHBIM 3HAYCHUEM Do,
Hcnonp3oBanue JOBEPUTETBHBIX
HMHTEpBAJIOB A1 apamerpa p. IIposepka
THIOTE3bI O PAaBEHCTBE APaMETPOB JBYX
OMHOMHAJILHO pactpeneaéHHBIX

12

30
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coBokymnHocTell. Hemapamerpuueckue
METO/IBI MATEMATHYECKON CTATHCTHKU.
Kpurepuii 3nakoB. Kpurepuit
VYunkokcona. Kpurepuii Yunkokcona -
ManHa - Yutau. Kpurepuii cepuid.

Koppemsanuonso-
perpeccCuoHHbIN aHaIN3

Bunp! 3aBucuMOCTEd MEXy CIIydalHBIMU
BENUYMHAMHU. Y CIIOBHbIE CPEAHUE.
YcnoBHBIE MATEMATHUECKHUE OXKHUIAHUS
JIUCKPETHOM CITy4alfHOM BEJIMYUHBI U
¢yHKIuK perpeccu. Boeibopounsie
ypaBHeHus perpeccun. Koapdurpenrt
JIMHENHOH perpeccuu. Jluneiinas
perpeccHoHHast MOZIENb OOIIero BUa.
OTbICKaHKE TAPaMETPOB BEIOOPOYHOTO
ypaBHEHUS JIMHEHHON perpeccuu mo
HECTPYNIIUPOBAHHBIM TaHHBIM.
I'eomeTpuyeckuii CMBICT BHIOOPOYHBIX
K03 GHULHEHTOB JTMHEHHON perpeccu.
Koppemsimonnas tabnuna. Betbopounsie
YpaBHEHHMS! JIMHEHHOH perpeccuu B Clrydae
CTPYNITHPOBAHHBIX JaHHBIX. MeTox
HaMMEHBIINX KBaapaToB. HekoTtopsie
HEJIMHEWHBIE 3aa4H, CBOIIUECS K
JIMHEWHBIM MoIeNsAM. ['eHepanbHbIi 1
BBIOOPOYHBIH KOG DUIUEHTHI THHCHHON
koppessiti. CoiicTBa KoaduIteHTa
KoppesiiMi.  MHOXKecTBeHHas
koppessiiust. Kosddunments! panrosoit
koppessinuu CrnmpMeHna u Kennana, cBsi3b
Mexay HuMu. Dopmyna wis

ko3¢ ¢unrenta CrimpMeHa Ipy HATHIAN
CBA3aHHBIX paHros. KoagumnueHt
KOHKOPJIAIMH (COrJIACOBAHHOCTH) PAHTOB
Kennanna. KoahduimeHTs accoruarum,
KOHTHUHI€HIIUH (COMPSKEHHOCTH),
OucepHaNbHOI KOPPEIISIIUHL.
INonuHoMuanbHas, CTEIEHHAs,
MOKa3aTeJIbHasl, SKCIIOHCHIHAIbHAS,
rHNepOOINIEcKast perpecCHH.
JInneapu3zarys sKCIEpUMEHTANIBHBIX
JTAHHBIX U1 CTEIICHHOM,
9KCIOHCHIIUAIILHOM U THIIepO0JInYeCcKOn
perpeccuu. Mcnonb3oBanue
OPTOTOHAJIBHBIX CHCTEM (YHKIIHIL.

12
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CryualiHble IpoLEecch U UX
XapaKTepUCTUKU

Cryygaiinsiii nponecc. CedeHue
citydaiinoro mpouecca. Tpaekropus
(peanuzanus) ciyyaifHOTO Tpoliecca.
XapaKkTepuCTUKU CIy4yallHOTO Ipoliecca.
Marematuyeckoe 0KUJaHue CIIydailHOro
MpolLecca U ero cBoicTaa. Jucnepcus
cilydaiiHOro mpouecca U eé cBoicTBa.
LlenTpupoBaHHBIHA CllyyaiHBbIi IpoLEeCC.
Koppemsunonnast GpyHKIMs cIydaifHOro
mnpouecca u e€ ceoiictsa. HopmuposanHas
KOppEJALMOHHAs (YHKIHMS CIIy4aiiHOro
npoiiecca 1 €€ cBoMCcTBO. B3aumHas
KOppesLuOHHas GpyHKIUS ABYX
CIIy4alHbIX IPOLIECCOB U €€ CBONCTBA.
KoppenupoBaHHble 1 HEKOPPEIUPOBAHHBIC
citydaiinble npoueccsl. HopmupoBanHas
B3aMMHasl KOppeISIUOHHAs (DYHKIUS JBYX
Clly4aliHbIX NIPOLECCOB U €€ CBOMCTBO.
Teopema 0 MaTeMaTHIECKOM OXKHJAHUU
CYMMBI KOHEUHOT'O YHCIIa CIyqaiHbIX
MPOIIECCOB U cieacTBHe u3 He€. Teopema o
KOPPEIALMOHHON (DYHKILIMU CYMMBI JIBYX
KOPPEIMPOBAaHHBIX CIIy4aiHBIX IPOLIECCOB,
e€ 00001IeHNe U CIIEJICTBHS U3 TEOPEMBL.
CX0IUMOCTh B CPEJHEKBAAPATUIHOM
[10CJIE€J0BATEIbHOCTH CIy4aliHbIX BEJIMUUH

16




1 e€ TpesieN B CpeTHEKBaIPaTHYHOM.
JuddepeHimpyeMsplii CayIaiiHbIi MpoIecc
U ero npousBoaHas. Teopema o
MaTeMaTHIECKOM OKHJaHUH IIPOU3BOIHOI
0T ciy4aifHoro npouecca u e€ 06o0meHue.
TeopeMbl 0 KOpPEISIMOHHOM (yHKIIUH
IIPOU3BOJHOH OT Cily4yaifHOro npouecca u
B3aMMHOM KOPPEISIIMOHHON (DYyHKIIUN
CIIy4ailHOTO TMpolLiecca U ero MPOM3BOIHOM.
Huterpain oT ciydaifHOTO npoiiecca.
TeopeMbl 0 MATEMAaTHUECKOM OXKUIAAHUH,
KOPPEJSIIMOHHOH (DYHKIUH MHTErpaja OT
citydaiinoro npouecca. Teopema o
B3aMMHOH KOPPEIISIINOHHON (YHKIINH
CITy4alfHOTO IIpoIiecca ¥ MHTerpaia OT
Hero. CTanuoOHapHbINA CITydalHbIN
MpoLecc U ero cBorcTra. CBOWCTBA
KOPPEISILIMOHHOM (yHKIUH
CTaLlMOHAPHOTO CIy4YaiHOTO Mpolecca.
HopmupoBanHas koppensiuoHHas
(GYHKIUS CTalIOHAPHOTO CIIyYaifHOTO
npouecca u e€ cBoiicTBo. CTallMOHApHO
CBSI3aHHBIC CITy4aifHbIE IIPOLECCHI.
Koppemsunonnast GpyHKIHs IPON3BOIHOI
OT CTALMOHAPHOT'O CIy4aifHOTO Ipolecca.
Koppemsiunonnas GyHKIMS 1 AUCTIEPCHS
HHTErpajia OT CTALMOHAPHOTO CIy4aifHOro
npoiecca. Bzaumnas koppensuoHHas
¢byHnknus nuddepeHIpyeMoro
CTALlMOHAPHOIO CIIy4alHOro mpouecca u
ero npou3BoAHbIX. CHeKTpaibHas
IUIOTHOCTH CTAI[IOHAPHOTO CIIy4aifHOTO
npoiecca. opmynsl Bunepa - Xununna.
Hopmupoannas ciektpaibHas
IUIOTHOCTh. B3anMHas creKTpanbHas
IUIOTHOCTH JIBYX CTallMOHAPHBIX U
CTAI[MOHAPHO CBS3aHHBIX CIyYaHHBIX
rpoueccoB. BelpaxkeHne B3auMHON
KOPPEJSIIIMOHHO (DYHKIUH Yepe3
B3aMMHYIO CHEKTPAIBHYIO INIOTHOCTb.
CranuoHapHas JIMHeHHas JUHAMHUYecKas
cucrema. Gopmyna a1 MaTeMaTUYECKOTO
OKHJAHUS BBIXOJHOM (YHKLIHUH.
[epenarounas ¢pynkuus. YactoTHast
xapakTepucTrka. CBSI3b MEXITY
CIEKTPAIbHBIMH IUIOTHOCTSIMH BBIXOTHON
u BXo#HOH (yHKImiL. Beipaxenne
KOPPEJSIIIMOHHO (DYHKINH U TUCTIEPCUH
yepes CHEKTPalIbHYI0 INIOTHOCTb
BBIXOJHOH (PYHKIIUH.

10

MapkoBckue IpoLecchl

CirydaiiHbIi IpO1IECC C TUCKPETHBIMU
cocrosgHusaMH. CiryyaiHblIil IpoLece ¢
HETpEepbIBHBIM BpeMeHeM. MapKkoBckuii
CIly4aliHbIi IIpoLece ¢ JUCKPETHBIMU
cocTosiHusIMHU (TTporece 6e3
nocneaericteus). ['pad cocrosHui.
Bepostaoctu cocrosinuit cuctemsl. laru
CITy4aifHOTO MpoIiecca ¢ AUCKPETHBIMU
COCTOSTHUSIMU. MapKoBcKast IeTTb (11eMb
Mapxoga). [lepexosHast BEpOSITHOCTE.
Opnnopoanas nens Mapkosa. Marpuna
Iepexo/ia CUCTEMBL, CBOIicTBa e
2J1IeMEHTOB. MapKOBCKHUI clIydaiHbIi
MPOLIECC C AUCKPETHBIMU COCTOSTHUSIMU U
HETIpEpBIBHBIM BpeMeHeM. Pa3medeHHbIi
rpad cocrosiHuid. YpaBHEHUS
KonmoropoBa, mpaBuiio UX COCTaBIECHUS.
[IpenenbHbli CTaMOHAPHBIA PEXKUM.
[IpenenbHble BEpOITHOCTH COCTOSHUM, HX
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BEPOSTHOCTHBINH CMBICI M HAXOXK/ICHHUE.
IIpouecc rudbenr-pazMHOKEHHMSI.

11

CucreMbl MACCOBOTO
00CITy)KUBaHUS, UX DIICMEHTHI H
XapaKTepUCTUKU

Cucrema 00CITyKMBaHUS, BXOJHOU ITOTOK,
BBIXOJIHOIT IOTOK, OYEPEAN. UX IITEMEHTEL.
IMponeccs MaccoBOTo 0OCITy>KMBaHNSL.
3asBku (TpeboBanms). Jucnumiaa
ouepenu. Bpems oxxunanus
oOcayxuBanus. Kananber o0ciykxuBaHusl.
Krnaccudukarus cucreM 00CTyKUBaHHUA.
[Ipenmer Teopun maccoBoro
obciyxuBanus. [Ipocreiimmuii moTok.
CranuoHapHOCTh ¥ OPIMHAPHOCTh
BXOJHOTO IIOTOKA, OTCYTCTBHE
MOCJIeIEUCTBUS BO BXOIHOM HOTOKE.
Teopema o yucie 3asiBOK PU MPOCTeIIEM
BXOJIHOM IOTOKE U CIEACTBUS U3 HeE.
MHTEHCUBHOCTH (TJIOTHOCTB)
npocreiiero noroka. Teopema o
JUTUTEILHOCTH BPEMEHHOTO MHTEpBaa
MEXKTy ABYMs ITOCIIEI0BATENbHBIMU
3asBKAMU B IIPOCTEHIIIEM BXOJHOM IOTOKE
u ciencTsue u3 He€.  Bpewms
obciry)xuBaHus, €€ MIOTHOCTh
pacnpeneneHus (BEpOsSTHOCTEH).
MHTEHCUBHOCTH 00CTY)KUBaHHUS, €
¢byHKUus pacnpenenaeHus. Bpems
O0XXKUJaHHA, €€ IUIOTHOCTh paclpeaeIeHust
(BeposiTHOCTEH) 1 QyHKITHS
pacnpeeneHusl.

16

12

OCHOBHbIE TIPUHLUIIBI HOCTPOCHUS
MapKOBCKHMX MOJieJIeil MaccoBOTo
00cCITy>)KUBaHUS

OCHOBHBIE ITPHUHIIUITBI HOCTPOCHUS
MapKOBCKHX MOJIENIEH MacCOBOTO
oOcnyxuBanus. PasmeueHHbIi rpad
COCTOSIHUM, ero 3nemMeHThl. [IpaBuio
cocTaBiieHns ypaBHeHuit Koimoroposa.
AGCOIOTHASI U OTHOCUTENBHAS
MPOITyCKHasl CIOCOOHOCTh. CHCTEMBI
MacCOBOTO OOCITY>KUBaHUS C O>KUJaHHEM.
VIHTEeHCHBHOCTD YXO0/1a U3 OUepeIu.
Pa3meuennslii rpad cocTosHUI
paccMaTpuBaeMoi CUCTEMBI
00cITy’)KUBaHUS, CUCTEMa ypaBHEHHUH
Konmoroposa st Heé.

16

13

CralMOHapHBINA pexXUM
(YHKIMOHHPOBAHUS CHCTEM
MaccoBOT0 00CITy>KUBaHUS

CralMoHapHbIA PeXUM
(YHKIMOHHPOBAHUS CHCTEMBI
obOcayxuBanus. Cucrema ypaBHCHUIH
Koamoroposa ajist cuctemMbl
00CITY)KUBAHHS C OKUIAAHUEM.
Beposarnoctu cocrosinuit. [lpuBenéunas
IJIOTHOCTB NOTOKA 3as1BOK. [IpuBenénnas
IUIOTHOCTH NTOTOKA YXOJa 3asiBOK U3
ouepeny. CpeHsst JUIMHA O4Yepe/Ii.
OTHOCHUTEINBHAS MIPOITYyCKHASI CIIOCOOHOCTD
cucreMsl. CpeHee YnCIIo 3aHATHIX
KaHaJoB 00ciy>kuBaHus. Yucras cuctema
00CITy’)KUBaHUS C OKUIAHUEM U e
ocobeHHocTd. OCOOEHHOCTH CHCTEMBI
obciyxuBaHus ¢ oTkazamu. OopmyIibl
Opnanra. OcoGeHHOCTH CTallIOHAPHBIX
PEKIMOB (YHKIIMOHUPOBAHHS CHCTEM
00CITy)KUBaHUS C OTPAaHUYCHHON [UTHHON
ouepeIi.

Htoro

90

72

198

360

5.2 IlepeveHnb J1a00OPATOPHBIX PadOT
He npedycmompeno yueonvim niaHom.




6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B coorBerctBUM ¢ y4YeOHBIM IIJITAHOM OCBOCHHE JUCHUILIMHBI HE
IPEeIyCMaTpPUBACT BBITIOJHEHWE KYpPCOBOTO MPOEKTa (paOOThI) WM KOHTPOJIHHOU

padoTEHL.

Tunoseie pacyETHI.
YeTBEpTHIN CEMECTP

TunoBor pacu€r Mo TEME

«YucnoBble XapaKTEPUCTUKH CITyYaHBIX

BEJIMYMH », BBIIAETCA Ha 7 Henele, MpuéM Ha 9 Hezlene, TUIOBOM Pacy€T Mo TEME
«HuCIOBBIE XapaKTEPUCTUKU CIy4YalHBIX BEKTOPOB», BbIIAETCS Ha 15 Hexene,
npuém Ha 17 Henene.
[IsaTe1ii cemecTp
TumnoBol pacuér mo TeMe «BbIOOPOUYHBIM METO», BhIAAETCA HA 6 Hemaelne,
npuéM Ha 8 Hejaene, TUMOBON pacu€T mo TeMe «lIpoBepka CTaTUCTHYECKUX
runote3. KoppensinoHHO - PEerpecCHOHHBIM aHanu3», BbIAAETCS Ha 16 Heperne,
npuéM Ha 17 "Hexene.
[Ilectoiut cemecTp
TunoBoit pacuér no Teme «Teopus ciyyallHbIX MPOIECCOBY, BHIIAETCS HA 6
HeJene, TpuéM Ha 8 Henelle, TUIIOBOW pacuér no teme «MapKoBCKUE ClaydailHbie
npoieccel», BblAaéTcs Ha 16 Henmene, npuém Ha 17 Hexene, TECT MO TeMe
«CuctemMbl MaCCOBOTO OOCITYKUBaHU» Ha 18 Hepene.

7. OHEHOYHBIE MATEPHUAJIBI /UIA ITPOBEJIEHUSA

MMPOMEXYTOUYHOM ATTECTAIIUM OBYUYAIOIIIUXCS 11O
JAUCHUIIJINHE
7.1. Onucanne mokasarejieil 1 KpUTepreB OUEHUBAHUS KOMIIETEHIIUM
Ha pPa3JIMYHBbIX dTanax ux GopMUpPoOBaHNsI, ONIUCAHME KA OLlEHUBAHUS
7.1.1 DTan TeKyuero KOHTPOJsi
PesynbTarel TEKymero KOHTPOJA 3HAHWM W MEKCECCHOHHOM aTTECTAIUU
OIIEHMBAIOTCS TI0 CIICAYIOIIECH CucTeMe:
«aTTEeCTOBAHY;
«HE aTTECTOBAHY.

Komme-

Pe3yabTaThl 00yueHHs, XapaKTepH3yIolue

Kpurepun

obnactu

TEeHIUA C(l)OpMPlpOBaHHOCTb KOMIIETCHIHH OlICHUBaAHUSA ATTeCTOBﬂH He aTrecToBaH
OIIK-3 3HATh OCHOBHBIE MOHATUSA U METOBI Tect Boinonnenue | HeBpinmonnenue
TEOPHUHU BEPOATHOCTEH, paboT B cpok, | paboT B CPOK,
MaTeMaTHYECKOH CTATUCTHKU M TEOPHUU MIPEIYCMOTPEH | IPEyCMOTPEHH
CITy9aiHBIX TPOIIECCOB; HBII B paboumx | b1 B pabounx
IpoTpamMMax IporpamMmMax
YMETbh PUMEHATH CTaHJapTHBIC Pemenne Brimonnenue | HeBbimonHeHnue
METOMBI U MOJICIH K PEIICHHIO CTaHJAPTHBIX paboT B cpok, | pabot B CpoOK,
TEOPETUKO-BEPOSITHOCTHBIX U MIPAKTHIECKUX MIPEIYCMOTPEH | IPEyCMOTPEHH
CTaTUCTHYECKUX 3a/aY; 3amad HBIN B pabounx | Bl B pabodImx
IporpaMMax porpamMMax
BJIaJI€Th HaBBIKAMH HCIIOIB30BaHHS Permenne Brmonuenne | HeBsimomnenne
pacyétHbIxX Gopmyi, Tabuuil, MPUKIAJAHBIX pabor B cpok, | paboT B CPOK,
KOMIIBIOTEPHBIX ITPOTPAMM IIPH 3a/1a4 B MPeayCMOTPEH | IPEeIyCMOTPEHH
peIICHIH MAaTEeMAaTHYCCKHX 3a/1a4. KOHKPETHOU HBIN B pabo4unX | Bl B pabodmx
peAMETHOI mporpaMMax porpamMmax




7.1.2 JTan npoMe;KyTOYHOI0 KOHTPOJISI 3HAHUM

PesynbTatsl

MPOMEXKYTOUYHOTO KOHTPOJISI 3HAHUM OIEHWBAaIOTCI B 4

ceMecTpe it 0O9HOHM (hopMbI 00YUIEHUS TIO0 TBYXOAIIHHOM CHCTEME:
«3aYTCHOY;
«HE 3a4TCHOY.

Pe3yabTaThl 00y4eHus,

Komme- Kpurepuu
XapaKTepHu3ylolue 3auTeHo He 3auteno
TeHIus ¢()OPMHPOBAHHOCTH KOMIIETCHUUH OIlCHUBAHHUA
OIIK-3 3HATh OCHOBHBIE MOHATHUS U Tect Brinonnenue tecta Ha | B Tecte menee 70%
METOBI TEOPUU BEPOSITHOCTEH, 70- 100% MIPaBUJIBHBIX
MaTeMaTHYECKOH CTATUCTHKH 1 OTBETOB
TEOPUH CITyHYaHbBIX
TIPOIIECCOB;
yMETb IPUMEHSTh Permenne [IpogemoncTpHpoBaH | 3amaun He peIICHBI
CTaHIApPTHBIE METOJBI U CTaHIAPTHBIX | BEPHBIA X0 PEIICHUS
MOJIEITH K PEIICHUIO MIPAKTHIECKUX | B OONBIIMHCTBE 33124
TEOPETUKO-BEPOSTHOCTHBIX M |3amau
CTAaTUCTHYECKHX 33124,
BJIaJICTh HaBBIKAMHU Permenne [IpogemoncTpHpoOBaH | 3amaun He peIIeHBI
WCIIOJIB30BaHUsI PACUETHBIX MPUKIAHBIX | BEPHBIM X0 pelIeHus
dhopmy, Tabuil, 3a/1a4 B B OOJIBIIIMHCTBE 3a/1a4
KOMITBIOTEPHBIX MPOTPamMM IMpH [KOHKPETHOM
peUIeHUH MaTeMaTHYECKUX peAMETHOM
3a/1a4. o0xactu

Pe3ynbrarhl mpPOMEKYTOUHOIO KOHTPOJISI 3HAHHWM OIleHUBAKOTCSI B 5, 6
ceMecTpe At 04HOM (HopMbl 00YUEHUS IO YETHIPEXOAIITLHOM CUCTEME:

COTIUYHON;

«XOPOILIOY;

«YJIOBJIETBOPUTEILHOY;

«HCYAOBJICTBOPHUTCIIHLHO).

Komire- PesyabTaThl 00y4eHus, Kpurepun | Oramun
XapaKTepHu3yolne Xopomo | Yaomia. | Heynosa.
TeHHHﬂ Cq)OpMHpOBaHHOCTb KOMIIETCHIUH OueHHBaHHH 0
OIIK-3 3HATh OCHOBHBIC TTIOHATHUS U Tect Brimonne | Bemnonnenu |Beimonne| B Tecte
METOIBI TEOPHH BEPOSITHOCTEH, HHUE € TecTa Ha HUE MEHee
MaTeMaTHYeCKOW CTAaTUCTHKU U tectaHa | 80-90% | Tecta Ha 70%
TEOPUU CITy4yalHBIX 90- 70- 80% | mpaBuIBEH
IIPOLIECCOB; 100% BIX
OTBETOB
YMETb PUMEHATh Pemenne 3amaun | [Tpomemonc |IIpomemo | 3agadu He
CTaHJapTHBIE METOJIBI U CTaHJAPTHBIX | PEIICHBI | TPUPOBAaH |HCTPHPOB| PEIICHBI
MOJICITU K PEIICHUIO MPAKTHICCKUX B BEPHBIH X0 aH
TEOPECTUKO-BEPOSTHOCTHBIX U |3amau MOJTHOM | pemieHust | BepHBIi
CTATUCTHYECKUX 3a/1a4; 00BEMe U | Bcex, HO He X0
MOJYYCH | TMOJyYeH | peuIcHUs
Bl BEPHBIN B
BEpHBIC | OTBET BO |OOJNBIIMH
OTBETHI BCEX CTBE
3a7a4ax 3a7a4
BJAaJIETh HABBIKAMU Pemenue 3amaun | [Tpomemonc |IIpomemo | 3agaun He
HCTIONB30BaHUSI PACUETHBIX MIPUKJIAIHBIX | PEIIeHBbI | TPUPOBAaH |HCTPHPOB| pEIICHBI
(hopmyr, TabHII, 3a/1aq B B BEPHBIN X0 aH
KOMITBIOTEPHBIX TIPOTPaMM IIPH [KOHKPETHOH | IMOJHOM | pemieHust | BepHBIH
pEIIeHHN MaTeMaTHIECKUX peaMeTHON |00béMe H| BceX, HO HE X0
3ajad4. obyactu MOJTydeH | TIOJy4YeH |pernieHus
Bl BEPHBIN B
BEpHBIC | OTBET BO |OOJNBIIMH
OTBETHI BCEX CTBE
3aa4yax 3a1a4




7.2 IlpumepHblidi mNepeYyeHb OLWEHOYHBIX CpPeACTB  (TUIOBbIE
KOHTPOJIbHbIE 32/IaHUSl WM HHbIe MATEPHAJIbl, HEOOXOAUMBbIE JJIsl OLEHKH
3HAHUI, YMEHUH, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH)

7.2.1 IlpuMepHblii TepevYeHb 3aJaHUil I NOATOTOBKH K
TEeCTHPOBAHUIO

UeTBEPTHIN cEMECTP
1. Korna npuMeHseTcs KIacCUUeCKHid Crioco0 3aJaHus BEPOSITHOCTH:

a) IPOCTPAHCTBO JIEMEHTAPHBIX COOBITUIN OECKOHEYHO, BCE COOBITHS
PaBHOBO3MOYKHBIE U HE3aBUCHMBIC;

0) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITUN 3aMKHYTO, BCE COOBITUSI HE3aBUCHMBI;
B) IPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUN KOHEYHO, BCE COOBITHSA
PaBHOBO3MOKHBIE;

I') MPOCTPAHCTBO BJIEMEHTAPHBIX COOBITUN KOHEUHO, BCE AJIEMEHTapHbIE COOBITHSA
HE3aBUCHMBI.

2. Kornga mpuMeHsieTCsl TEOMETPUIECKUN CITOCOO BBIYHMCICHUS BEPOSTHOCTH:

a) IPOCTPAHCTBO JIEMEHTAPHBIX COOBITHH OECKOHEYHO, BCE COOBITHS
PaBHOBO3MOXHBIE U HE3aBUCHMBIC;

0) MpOCTPaHCTBO JIEMEHTAPHBIX COOBITUI 3aMKHYTO, BCE COOBITHS HE3aBHCUMBI;
B) IIPY BBIYMCJICHUN BEPOSITHOCTH TOTIAIaHMS TOYKH, OpOIIIEHHOW HayJady B
10/100J1aCTh KOHEYHOM MII0CKON WIJIM MTPOCTPAHCTBEHHOM 001acTH;

I') MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUN KOHEUHO, BCE AJIEMEHTapHbIE COOBITHSA
HE3aBUCHUMBI.

3. ®opmynoit bepnysum HaszpiBaeTcst hopMmya:

a) a<k>=ﬁ¢<x>

B) B(k)=2 e
) r(5)= A 1

n) £(B)=2P(8)F, (4)

4. Eciin BEpOSTHOCTh HACTYIUICHUS COOBITHUS A B KaXJIOM HCIBITAHUW paBHA
0,25, TO I HAXOXIACHUS BEPOSITHOCTH TOTO, YTO COOBITHE A HACTymHT OT 215
10 300 pa3 B 1000 ucnbITaHUsIX, BbI IOJIb3YETECH:

a) popmynoit bepuymu

0) ¢opmymoii [Tyaccona

B) JIOKaJbHOM Teopemoit Myagspa - Jlamaca

') MHTETpaJibHOM TeopeMoit MyaBpa - Jlarutaca

1) dhopmynon baiieca
5. OyHKIMS pacnpenesieHrs BEPOSATHOCTEN CITyYauHOW BEJIMYNHBI:

a) HEBO3pACTAIOIIAS;



0) HeyObIBaroIIas;
B) BO3pacTarolas;

r) yObIBaroIas.

6. CylHOCTh NpeeabHBIX TEOPEM U 3aKOHA OOMBIINUX YHCEIT 3aKITH0YaEeTCs:

a) B OINPEACIICHUH YUCIIOBBIX XapaKTEPUCTUK CIyYalHbIX BEJIMYUH MIPU OOIBIIIOM
qucie HaOMI0AaeMBbIX JaHHBIX;

0) B MOBEJICHUU YUCIIOBBIX XapaKTEPUCTUK U 3aKOHOB pacIpeesieHUs
HaAO0JII0IaeMbIX 3HAUYEHUMN CITy4alHbIX BEJIMYUH;

B) B OIIpEAEICHUH 00JaCTH MPUMEHEHUSI HOPMAJIBHOTO 3aKOHA PacIpeleIeHUs
CIIy4YaiHbIX BETUYMH MIPH CJI0KEHUHU OOJIBIIOTO KOJUYECTBA CIy4YailHbIX BEIMYHH;
') B IOBEJICHUH YHCIIOBBIX XAPAKTEPUCTUK U 3aKOHOB PaCIpEAENICHUs CIIy4allHbIX
BEJIMYMH NPU YBEIUYECHUH YMCIIa HAOIIOIEHNUN U OTIBITOB.

7. KoaddurmeHnt xoppensaiuu cirydyalHbIX BETUINH XapaKTepU3yerT:

a) CTEIEHb HE3aBUCHUMOCTU MEXAY CIy4YalHbIMU BETMYMHAMU;

0) cTeneHb HETUHEHHOM 3aBUCUMOCTH MEXIY CIy4YaHbIMU BETUYHMHAMU;

B) CTENIEHb JIMHEIHOM 3aBUCHMOCTHU MEXIY CIIy4YalHbIMU BEIMUYUHAMM;

I') CTENEHb PErPecCUr MEXKIY CIy4alHbIMU BETMYMHAMMU.

8. @yHKIUeH Y = f(X) OT Cly4alHOM BEJIMYMHBI X Ha3bIBACTCA

a) ciydailHas BEJIMYMHA Y, CTaBsllas B COOTBETCTBHE KaXXIOMYy 3HAUEHHUIO X
CIy4YallHOW BENMYMHBI X IO HEKOTOPOMY MpPaBUy WJIH 3aKOHY [ HECKOJIBKO

ONPENCIIEHHBIX 3HAYCHUN y,;

0) neTepMHUHHMpPOBAHHAs BEIWYMHA Y, CTaBsIIasi B COOTBETCTBUE KaXKJIOMY
3HAYEHUIO X CJIYyYalHOW BEJIMYMHBI X I10 HEKOTOPOMY NPABUILY WIH 3aKOHY |

OAHO OHpG,IICJIéHHO@ 3HAYCHUE Y,

B) JETEPMHUHHUPOBAaHHAs BEJIMYMHA Y, CTaBAlllagd B COOTBETCTBUE KaKIOMY
3HAYEHUIO X CJIYYalHOW BEJIMYMHBI X I10 HEKOTOPOMY NPABUILY WIH 3aKOHY |

HECKOJIBKO ONPEACIEHHBIX 3HAYCHUN y ;

r) ciyyailHas BEJIMYMHA Y, CTaBsllas B COOTBETCTBUE KaXKIOMY 3HAUEHHUIO x
CIy4yallHOM BeJMYMHBI X 1O HEKOTOPOMY TMpaBWy WM 3aKOHYy f OIHO

OIIPEAEIEHHOE 3HAYCHUE Y.
9. x’- pacnpejeneHne ¢ OJHOM CTENEHbIO CBOOOIbI ABIISETCS PACIIPEIEICHUEM

a) KBaJpara CIy4ailHOM BENWYMHBI, HMMEIOIIEH CTaHIapTHOE HOPMAJIbHOE
pacnpeneseHue;

0) KBaJpaTa cay4yalHON BEJIMYMHBI, UMEIOLEeH OMHOMHAIIBHOE paclpe/leiIeHUE;



B) KBaJ[paTa CIy4yailHOW BEJIMYHMHbBI, UMEIOLIEH MMOKA3aTeIbHOE PACIIPE/ICIICHUE;
') KBaJIparta cliy4ailHO! BEJIMYMHBI, UMEIOIIEH PAaBHOMEPHOE pacipeieiCHUE.

10. Ecim ciydaiiHas BeluuMHA X HENPEPHIBHA U MMEET IUIOTHOCTL f(x),TO

JUCTIEPCHUs CIIy4allHOM BETMYMHBI Y, 3aBHUCSIIEH (YHKIMOHAIBHO OT CIy4alHOM

BEIIMYUHBI X : Y =¢(X), HaxoauTcd 1o Gopmyie;

a) D, :D(Y):M(Y—my)z_z(go(x)—my)f(x)dx;

[IsThIil cCemecTp
1. HanbGonee obmias cratucTrueckasi COBOKYITHOCTh Ha3bIBACTCS
a) FeHepAIbHOW COBOKYITHOCTHIO;
0) BBIOOPOYHON COBOKYITHOCTHIO;
B) YHHBEPCAIBHBIM MHOKECTBOM;
I') HE3aBUCUMBIM MHOKECTBOM.
2. Cpennee apudmMerhyeckoe 3HAUYEHHE TMpU3HAKa X B TIeHepalbHOU
COBOKYITHOCTH Ha3bIBAETCS
a) BEIOOPOYHOM CpeHeiH;
0) reHepaabHON CpeaHEH;
B) BBIOOPOYHOM JUCTIEPCUEH:
') FeHepAJIbHOU JTUCTIepCHEi.

3. K orieHkam reHepaibHOM COBOKYITHOCTH MIPEIBSBIISIFOTCS CIIETYIONINE
TpeOOBaHMS:

a) OIEHKA JIOJDKHA OBITh CTAIIMOHAPHOM, SPTOANIECKON 1 3(PPEKTUBHOIT;
0) orleHKa JOJDKHA OBITh COCTOSTEILHOM, 3PTrOINYecKoi 1 3(PHEKTUBHOM;
B) OIICHKA JOJKHA OBITH COCTOATEIHLHOM, CTAIIMOHAPHOU U dPTOANIECKOM;
I') OLICHKA JJOJDKHA OBITh COCTOSITELHOM, 3 (PEKTUBHON M HECMEIIICHHOM.
4. ToyeyHOH OLIEHKOM M'eHEePATLHON CPETHEN CITYKUT

a) reHepasibHas IUCTIePCHs;

0) BRIOOpOYHAS AUCTIEPCHS;

B) BBIOOpOYHAS CPETHSS.

5. CraTuctuyeckas OlLIEHKa €HEPaJIbHOTO MapaMeTpa Has3biBaeTcs 3¢ ()eKTUBHOM,



€CJIM OHA UMEET

a) HAaUMEHBIITYIO BO3MOXKHYIO JUCTIEPCHIO;

0) HanOOJIBIITYI0 BO3MOXKHYIO JUCTIEPCHIO;

B) CPEIHIOI BO3MOXKHYIO JUCTIEPCHIO;

') HOCTOSIHHYIO JTUCIIEPCHIO.

6. HecMmenieHHOM OLIEHKOW TeHepaIbHOW TUCTIEPCUHM SIBIISIETCA

a) BEIOOpOYHAS JUCTIEPCHS;
0) ucnpapieHHasi BRIOOpOYHAs JUCTIEPCHS;
B) BBIOOpOYHAs CPEIHSA;

I') BLIOOPOYHOE Cpe/IHEE KBAPATUUECKOE OTKIOHEHHE.

7. I'padpuueckoe n3o0paxeHre TUCKPETHOIO CTATUCTUYECKOTO Psifia Ha3bIBAETCS
a) TUCTOTrPaMMOM:

0) MHOTOYTOJILHUKOM pacpeIe/ICHHUS;

B) MIOJIMTOHOM paclpeieNICHus;

') HOpMaJIbHOW KPHUBOM.

8. Eciu o BhIOOpKE HAWACHBI X, =c; x° =d, TO BBIOOPOYHAS JUCIICPCHSI

a) o, =d’—c;

0) o’ =d’+¢;
B) o’ =d+c’;
r) o, =d-c’.

9. ITo onpeieeHNIO BEIOOPOUHAs JUCIIEPCHs paBHA
1< —

a) o, =—> (x-X, )2 m;
n

i=1
k
0) o’ z%Z(xi —)?6)2 m;
X _)?6)2 m;

N

i=1

n k
-5

k
L Z(xl. —)?8)2 m;.
=1

2
2
n —1%

10. CTraTuCTUYECKOU TUITOTE30M HA3BIBAIOT:

B) o, =

9

S

r) o, =

a) peAIOJIOKCHNUEC OTHOCUTCIIBHO CTATUCTUYCCKOT'O KPUTCPUS;

0) mpennosokKeHne OTHOCUTEIBHO MapaMeTPOB WM BHJIA 3aKOHA paclpeesieHus
reHepalbHON COBOKYITHOCTH;

B) IIPEAINOJIOKEHNE OTHOCUTENILHO 00BbEMa reHepalibHON COBOKYITHOCTH;

I') NPEANOJI0KEHHE OTHOCUTEIBHO 00bEMA BHIOOPOYHON COBOKYITHOCTH.



[lecrou cemectp

1. CraumoHapHBIM Ha3bIBaeTCsA CIydalHBIM mporecc X (¢), MaTeMaTHYECKOe
OXMJaHHE KOTOPOTO TMOCTOSHHO TMPH BCEX 3HAUEHHUSAX apryMeHTa ( U
KOppesIMOHHas GYHKIUS KOTOPOTO 3aBUCHUT TOJIBKO OT

a) pa3HOCTU apTYMEHTOB 7 =t, —1;;

0) CyMMBbI aQpTYMEHTOB 7 =1, +1;;

B) IPOU3BEAECHUS APTYMEHTOB 7 =1,1,;

t
') YaCTHOTO apryMEHTOB 7 =-%,¢, # 0.
tl

2. KoppensmuonHas (yHKIHS CTalMOHAPHOTO CIYYalHOTO TMpoIlecca ecCTh
(GYHKIUS OJTHOTO apryMeHTa

a) T=1,+1;

0) r=t,—1¢;

B) r=11,;

t
r) r=-=2,1#0.
tl

3. CnexTpanpHOH IUIOTHOCTBIO CTAllMOHAPHOTO CIydalHOro mporecca X (7)
HasbiBaeTCsd (GyHKUMA s (@), KOTOpas CBsi3aHa C KOPPEILMOHHOH (yHKuMeH

k.(r) B3aUMHO - 0OpaTHEIME IIpeoOpazoBaHusIMu Dypbe:

['e]

a) s, (w)= J-kx(r)e‘i‘”’dr, kX(T):i J' s, (@) do;
6) S, (a)) = J. kx (r)efimfdr, kx (T) = i J' s, (a))ei(urdw;
B) Sy (0)) = i kx (T)e_i[UTdT, kx (‘[) — J. s, (a)) eia)rda);
F) S, (C()) = i kx (Z’)e—iaﬂdz', kx (T) = J- s, (CO) ei(wda).

4. Ecmu r,(7)— B3auMHas KOPPENALUOHHAs (YHKLUS JIBYX CTAlMOHAPHLIX H
CTallMOHApHO CBSA3aHHBIX CIy4yallHBIX MPOLECCOB X (f) M Y(¢), TO B3aMMHas

CIIEKTpasbHas IIIOTHOCTh s, (@) ompenensercs npeobpazoanueM Dypee:

a) s, (o) =% I r,(z)e"dr; 6) s, (w)= Zﬂ_[ r, (t)e"dr;

1 I ior 1 T —iot
B) sxy(a))z—J.rxy(T)e dr; T) sxy(a))ZZJ‘rxy(r)e dr.

—00 —00

5. Bzaumuas xoppensuuoHHas (YHKUMS BBIPAXKAETCs 4Yepe3 B3aUMHYIO



CHEKTPaJIbHYIO TUIOTHOCTH C IIOMOIIBI0 00paTHOTO TIpeoOpazoBanus Dypbe:

a) 1, (7)= [ s, (@F"de; 6) 1, (r)= s, (@) do

o0

B) r,(7)= 27[I s, (@) dw; T) 1, (7)= 27{_].i s, (@) " da.

—0

6. Ecim m_ — Maremaruyeckoe OXKHIaHME BXOAHOH dyHkuuM X (1)

CTAllMOHAPHOW JIMHEWMHOW JWHAMUYECKOM CHUCTEMBI, OINKMCHIBAEMON JIMHEWHBIM
nuddepeHranbHbIM YPaBHEHUEM € TTOCTOSTHHBIMU KO3 (DUITMEHTaMH BUA

(@Y (1) +a ¥ (1) +...+a,)Y (1) = (b, X" (1) + 5" VX (£)+..+b, ) Y (1),

TO MaTEMaTUYECKOE 0XKUAAaHUE BBIXOAHOH QyHKIMU Y(7) HaxoamTcs mo Gopmyie

a) m,=b,a,m; 0) my:b—’”mx; B) myz(beram)mx; r) my=(bm—am)mx.
a

m

7. Ecmn  ®(iw) — mepenatouHas (GyHKUIUS JIMHEHHOM TUHAMHYECKOH CHCTEMBI,

TO CHEKTPaJIbHbIE TUIOTHOCTH BXOJHOM U BBIXOJHOM (PYHKIUN CBSA3aHbBI
PaBEHCTBOM

a) s, (o)=s, (a))+‘<I>(ia))

2

"16) 5,(0)=s,(0)-|0(io) ;

b

1) s, (o) = (@) :

B) s, (w)=s, (a))‘CD(za))

8. BxoaHol MOTOK B cucTeMe OOCIY)XMBaHHS, yIOBIETBOPSIONUINI TpeOOBaHUSIM
CTallMOHAPHOCTH, OPAMHAPHOCTH U OTCYTCTBUS MOCIEACHCTBIUS, Ha3bIBACTCS

a) MapKOBCKUM; 0) HOpMaJIbHBIM;

B) HENPEPBIBHBIM; ') IPOCTECUIIINM.

9. Ilpoueccyl MaccoBOro 00CTy>KUBAHUS SBISIOTCA
a) rmporeccamu Tu0esu - pa3MHOXKEHUS;

0) BUHEPOBCKUMU;

B) rayCCOBBIMU;

I') HOPMaJIbHBIMHU.



10. OTHOCUTENBHOW MPOMYCKHOM CHOCOOHOCTHIO CHUCTEMBI OOCHTY>KUBaHUS C
OTKa3aMH Ha3bIBAETCSl OTHOILLIEHUE

a) MHWHHMAJIBHOT'O YHKCJIa 3a4BOK, 06CJIy}KI/IBaCMI>IX CUCTEMOH B CAMHNUIY BPpEMCHHU,
K MaKCHUMaJIbHOMY YHCJIY IIOCTYIIMBUIMX 3ad 9TO BPEMs 3a54BOK;

0) cpenHero uucia 3asBOK, OOCIyKHMBAaeMbIX CHUCTEMO B €IMHMIY BPEMEHH, K
CpeIHEMY YMCITy IOCTYIHUBILUX 32 3TO BPEMSI 3a5BOK;

B) MAaKCHUMAJIbHOT'O 4YHCJIa 3asBOK, 06CHy}KI/IBaCMBIX CHUCTEMOH B CAUHUIY
BPCMCHH, K MAKCUMAJIbHOMY YHUCITY INIOCTYIIMBIIUX 3a 3TO BPCM: 3as1BOK;

I') CpEHEro 4Yuclia 3asBOK, OOCIYKMBAEMBIX CHCTEMOW B €IIMHHUIY BPEMEHH, K
MaKCUMAJIbBHOMY YHMCITy MOCTYNHMBIIUX 3a 3TO BPEMS 3asBOK.

7.2.2 IlpuMepHblii TNepevYeHb 3aJaHUN JUIsl PelleHHs] CTAHIAPTHBIX
3aaa4

YUeTBEPTHIN cCEMECTD

1. Ha miiockocTt HaprCOBaHbI IBE KOHUEHTPUUECKUE OKPYKHOCTH, PAJINYChI
KOTOPBIX 6 1 12 cM cooTBeTCTBEHHO. KakoBa BEpOATHOCTh TOr0, UTO TOUKA,
OporieHHast Hay1aqy B OOJIBIIION KPYT, TOMAAET B KOJIbIIO, 00pa30BaHHOE
YKa3aHHBIMH OKPY>KHOCTSIMU?
a) 0,5; 6) 0,65 B 0,12; 1) 0,75 1) 0,60.
2. CnyyaiiHas BelnMuMHa X paclpejielieHa PaBHOMEPHO B HHTepBaie (2;6) U

f(x) — e mIOTHOCTH BeposATHOCTH. Toraa 3HaueHWe mpousBeneHHs 40/ (3)
paBHO
a) §; 0)9; B) 7; r) 10; n) 11.
3. Cnyuyaiinast BennunHa X 3aJaHa 3aKOHOM paclpeae/ICHHs:
X, 0 X, 5
2 0,1 0,2 0,7

Haiitu 3Hauenue x,, ecnmu M (X)=5,5.

a) 3; 6) 1, B 10; ) 0,8, m) 12.

4. CnyyaifHas BeJIWYMHA 3aJlaHa TIJIOTHOCTHIO paclpeaeIeHUs
O0npu x <0;
f(x): exnpu0< x<1;
Ompu x >1.

Haiitu koadduiuest c.
a) 2; 6) 1, B) 05 1) -1; m) 1,5

5. CnyyaiiHas BenuuyuMHa X  paclpeielieHa [0 HOPMaJIbHOMY  3aKOHY.
Marematuueckoe OXHIaHME€ M CpelHee KBaJpaTUYeCKOe OTKIOHEHUE ATOU
BEJIMYMHBI COOTBETCTBEHHO paBHBl 30 u 10. Halitu BEposITHOCTH TOro, 4yto X



NpUMET 3Ha4YeHHe, IPUHAIexKalee narepsaty (10, 50).

a) 0,9544; 6) 0, 4772; B) 0,054; 1) 0,108.

6. CnyvailiHas BenqMuMHa X  pacopelneieHa HOpMallbHO. MareMaTtnyeckoe
O’KHMJIaHHUE U CPEIHEE KBAIPATUUECKOE OTKIIOHEHHE X COOTBETCTBEHHO paBHbI 20
u 10. Haiitu BeposATHOCTH TOT0, YTO OTKJIOHEHHUE 110 MOJYJIF0 OyJeT MEeHbLIE 3.

a) 0,1179; 6) 0, 2358; B) 0,3814; 1) 0,7628.

7. Ilycth X — BpeMs OMNO3JaHUA CTYACHTA HA JIEKIMIO, TPUYEM H3BECTHO, YTO
M(X)=1 (muH). Hcmnone3ys mepBoe HepaBeHCTBO UeOblnEBa, OLEHUTH

BCPOATHOCTD TOI'O, YTO CTYJACHT OIIO3A4CT HC MCHECC, UYCM Ha 5 MHH.

a) P(X25)<0.8;
0) P(X25)20,2;
B) P(X>5)<0,2;
r) P(X=>5)>0,8.

8. 3amaHa IUIOTHOCTh pacmpefeneHus f(x) CIyd4alHOW BeIMYMHBI X,
BO3MOXKHBIE 3HAUCHUSI KOTOPOH 3aKIIIOUCHBI B HHTEepBane (a,b). Haiith mnoTHOCTH

pacnpeneneHus CIy4aiHOM BEJIMYUHbL Y =3.X.

2) g(»)=3/(3»): © g(y)=3f(§j; B ¢(r)=1/(): 1 g(y)=§f(§}

o 1 .
9. CnyuaiiHasg BelMuYMHAa X 3aJlaHa IUIOTHOCTBIO paclpenesieHust f (x):Esmx B

unTepBane (0,7); BHe »Toro wuHTepBama f(x)=0. Hailitm maremaTuueckoe

OXXMJJAHUE CIIy4aliHOM BENUYMHBI Y = (X )= X".

2 x -2
. 6) M(Xz):ﬁ2_4;B) M(x*)=2(z"-4); 1) M(X*)= T
10. 3agana ¢yHkuus pacnpeneneHus F(x) ciaydaiiHoid BemuuuHbel X. Haiitu

) M(x)-T

¢ysKIMIO pacpenenenus G(y) CoydalHOH BEIMYUHBI Y =3X +2.

2) G(y):F(yi]; 5) G(y):F(yT‘z]; B G()=F3(-2): 1)

-2
G(y)=F(3y+2).
[IsaTe1id cemecTp

1. ITo BbIOOpKE 00BbEMA n =51 HaliieHa CMEIIEHHAs OLEHKa D, =3 TeHepalbHON
aucnepcud.  HalTm  HECMEIIEHHYX0  OLEHKY  JUCHEPCHH  TeHEPaJIbHOMU



COBOKYITHOCTH.
a)3,05; ©6)3,06; B) 3,51; r) 3,6; n) O.
2. Haittu sMOupuyeckyto QyHKIHUIO 10 JaHHOMY pacipeieICHUIO0 BHIOOPKHU:

X, 1 4 6
m, 10 15 25
0,1mmpu x <1,
a) F() 0,15mpul<x<4,
x:
0,25pn4<x<6,
1 mpu x > 6;
Onmpux<l1,
0,2mpul<x<4
6 F* — ) )
) (x) 0,5npu4<x<6,
1 OpHu x > 6;
Ompu x <1,
. 0,8mpul<x<4,
B) F =
) (x) 0,5mpu4<x<6,
lpu x > 6;
lopu x <1,
. 0,2mpul<x<4,
r) F =
) (x) 0,5npu4<x<6,
0 mpu x > 6.

3. U3 renepanbHON COBOKYITHOCTH M3BlIeUeHa BHIOOpPKA 00bEMA 1n=50:

X, 2 5 7 10

l

m, 16 12 8 14

l

Haitn HeCcMeleHHY 0 OLIEHKY T€HEPAJIbHOW CPEIHEN.

a) x,=286; 0) X,=2,86; B) X, =576, T) X, =14300.

4. TlpuzHak X TeHEpaJbHONM COBOKYIHOCTH paclpefesnéH HopMmasibHO. Haittu
JOBEPUTENLHBI MHTEPBAA s TeHEepajbHOM cpemHeil X, ¢ HaAEKHOCTHIO

y=0,95 ecnmu n=20;, X,=6,34; s=0,4.
a) (6136,55); 0) (6156.35); B) (635:651): 1) (615653).

5. HailTu noBepuTENbHBI MHTEpPBAT Uil OLICHKM C HaaéxkHocThio 0,95
HEU3BECTHOTO MAaTEMaTUYE€CKOrO0 OXXKHUAAHUA a HOPMAJIBHO pacupeacaéHHOro
Mpru3HaKa X TEHEpPaJIbHOM COBOKYIHOCTH, €CIIA T[E€HEPAJIbHOE CpEIHEe



KBa/IpaTUYECKOE OTKJIOHEHHE o =35, BbIOOpOYHas cpeaHsis X, =14 u o00BEM

BBIOOPKH 71 =25.

a) 12,04<a<1596; ©0) 12,4<a<15,69; B) 12,96<a<1504; 1) 12,69<a<l15,4.

6. Haiitu MuHMMaNbHBIH 00BEM BBIOOPKH, MPU KOTOpOM ¢ Han&xHOcThio 0,975
TOYHOCTh OIICHKM MaT€MaTHYE€CKOTO OXXUIAHUS a TEHEPATbHOW COBOKYIMHOCTU
10 BBIOOPOYHOM CpefHeil ¢ =0,3; M3BECTHO CPEAHEKBAAPATUUYECKOE OTKIOHEHHE

o =1,2 HOPMAJILHO PAacIpeAeIEHHON TeHEPATbHON COBOKYITHOCTH.
a) n=71; 6) n=81; B) n=61; T) n=91.

7. V3 reHepanbHO COBOKYITHOCTH M3BJIeUeHa BHIOOPKA 00bEMa n=10:

X, -2 1 2 3 4 5

1

m, 2 1 2 2 2 1
Ouenuth ¢ HagaéxHocThio 0,95 Marematnueckoe OXHAAHHE a HOPMAJIbHO
pacnpeieiEHHOTO TMpU3HAKa TEeHEePaJbHOM COBOKYNMHOCTH IO BBIOOPOYHOM
CpeIHEe| Mpu MOMOILMU AOBEPUTETHLHOTO HHTEPBAIA.

a) 0,7<a<3,3; 0) L3<a<4,7, B) 0,3<a<3,7, 1) 1,7<a<4,3.

8. HpOI/IBBO,Z[}ITCH HC3aBHCHMBIC HCIIbITAHUA C O,Z[HHaKOBOﬁ, HO HEHW3BECTHOU
BCPOATHOCTBIO p  IIOABJICHUA coObITHST A B KaXXJO0M HCIIBITAHHUH. Haiitu

JIOBEPUTENIbHBIA WHTEpBAN ISl OLIEHKHM BEPOSITHOCTH p ¢ Haa&xkHocThio 0,95;
U3BECTHO, 4TO B 60 HCTIBITAHUAX COOBITHE A4 TOSIBUIIOCH 15 pas.

a) 0,31<p<0,76; ©6) 0,17<p<0,63; B) 0,61<p<0,73; 1) 0,16<p<0,37.

9. Hailitu BbIOOpOYHOE YpaBHEHHE NPSIMOM JMHUM perpeccud Y Ha X 10
JaHHBIM, IPUBEIEHHBIM B KOPPEJSIIMOHHOM TabiuIe.

20 25 30 35 40
16 4 6
26 8 10
36 32 3 9
46 4 12 6
56 1 5
a) y,=145x-10,36; ©) y,=-1,45x+10,36;
B) y,=10,36x-1,45 1) ¥ =-10,36x+1,45.

10. Ilo maHHBIM KOPPEISIMOHHOW TaOJMIILI, TPUBEASHHONW B 3aJaHUH 9, HAWTH
BBIOOPOYHBIN KOIPPHUIIUEHT KOPPETISAIUH.

a) r,=-0,76;

0) ,=0,76; B) r,=0,67;

r) r,=-0,67.



[lecrou cemectp

1. Ciyqaiineli mponecc onpezaenserca (GopMyson Y (t)=Xe',t>0, rae X -

ClydailHas  BeJIMYMHA,  paclnpelelNéHHas O  HOPMAaIbHOMY  3aKOHY
MaTeMaTHYECKUM  OXKHMAAHUEM, paBHBIM 3, M CPEIHUM KBaJpPaTUYECKHM
OTKJIOHEHHEM, paBHbIM 1. Haiitu MaTematuyeckoe OXUJIAHUE CIIy4aifHOTO
npouecca Y (t).

a) m,(t)=3e"; 0) m,(t)=e"'; B) m,(t)=3¢; T) m,(r)=9¢".
2. Mcnonp3ys ycaoBue 3aanus 1, HalTH IUCIIEPCHIO CIIy4aiHOro mpouecca Y (¢).
a) D,(t)=e'; ©) D,(t)=e?; B) D,(t)=3e"; T) D,(t)=9e™.

3. Ucnonp3ys ycnoBue 3aAanus 1, HAWTH KOPPEISIHOHHYIO (GYHKIHIO CITy4ailHOTO
npouecca Y (t).

a) K,(4,6,)=e"")0) K, (t,t,)=e"; B) K,(t,5,)=e""); 1) K,(t,,,)=e".

4. HaiiTn B3auMHYIO0 KOPPEJSLMOHHYIO (YHKIHIO IBYX CIIy4alHBIX MPOILIECCOB:
X(t)=t’U m Y(t)=¢£U, tae U — ciay4aiiHas BeNH4YMHA, mpu4éM D (U)=>5.

a) R, =5t1,; 0) R, =5t1;; B) R =25('t;; T) R, =5tt.
5. 3Has MaremMaTUYeCKoe OXumaHue m (¢)=3t*+1 CIydalHOro mpomecca X (1),

t
HAaWTH MAaTEMAaTHYECKOE OXKMIAHUE UHTETpana Y (1) = I X (s)ds.
0

a) m,(1)=r+t; 6) m (t)=r'—1; B) m,(1)=32+1; 1) m (t)=3-1.

6. Haliti CrieKTpanbHyIO IJIOTHOCTh CTAllMOHAPHOTO CIy4alHOro mpouecca X (1),
3Has €ro KOPPeIAlMOHHYI0 QYHKIUIO k, (7)=1-|7| mpu |r|<1; KOppensluoHHAas

(GyHKUMS paBHA HYJIO OPH |7|> 1.

sin% sin” % sin’ % sin @
D) 5,(0)=—21 6) 5,(0)=2—2: B) 5,(0)=—2: 1) 5,(0)= S22,

7. HaifTu KOppeNsIiMOHHYI0 (DYHKIMIO CTallMOHAPHOIO CIy4allHOTO mpolecca
X (), 3Has €ro CHEKTPalIbHYIO IUIOTHOCTL s, (@)=s, B MHTEPBAIE -, <o < @;



BHE DTOTO MHTEpBasa s (w)=0.

a) k, (r)=2s, . 6) k. (7)=20, sinrsor;

sin w,7
T sin w, T

B) kX(T):za)Osinsr; r) k. (7)=2s, TO )
0

8. Ha BXonx NHMHENHOW CTaMOHAPHOM JMHAMHYECKOW CHCTEMBI, ONUCHIBAEMOM
ypaBHEHUEM Y'(t)+2Y(1)=5X'(¢)+6X (¢), MOJA€Tcs CTALMOHAPHBIA CIIy4alHBINA

npouecc X (t) C MareMaTU4YeCKUM OXUJaHUEM m, =S5. Hautu mMaremarudeckoe
OXKHJIaHME CIy4alHOro mpouecca Y (¢) Ha BBIXOJE CUCTEMBI B YCTaHOBHMBLIEMCS

pexume (mocie 3aTyxaHus NepexoHOro mpoiiecca).

a) m, =15; 0) my:lO;B) m, =25, r) m, =30.

y

0,2 0,3 0,5
9. 3ajana MaTpuIa nepexojga P=|0,3 0,2 0,5| OJHOPOJHON MAapKOBCKOM IICIIH.
0,5 0,3 0,2

Havitu Mmatpuily BEpOATHOCTEN MEPEXOI0B 3a JBa 1Iara.

0,38 0,37 0,29 0,38 0,27 0,35

a) P(2)=|0,27 0,28 0,27 |; 6) P(2)=]0,37 0,28 0,35|;
0,35 0,35 0,44 0,29 0,27 0,44
0,35 0,27 0,38 0,38 0,27 0,35

B) P(2)=|0,37 0,28 0,35[; T) P(2)=|0,35 0,28 0,37 |.
0,44 0,27 0,29 0,29 0,27 0,44

10. B cucremy 00city’)KMBaHUs NOCTyHAaeT B CPEAHEM JABE 3asBKU B yac. Cuuras
BXOJHOM MOTOK IPOCTEHIINM, ONPEIEIUTE BEPOSTHOCTH TOTO, YTO B TEUEHHE
OJIHOTO 4aca MOCTYIHMT MO KpanHen Mepe OJHa 3asBKa.

a) 0,135, 6) 0,865; B) 0,568; 1) 0,351.

7.2.3 IlpumepHblii NepeYeHb 3aJaHUI sl pPelIeHUs] TMPUKJIATHbIX
3aaa4

YeTBEPTHIN cCEMECTP
1. ImeroTcs cTaTUCTHYECKWE AaHHBIC, YTO B 0a3e MaHHBIX, MOJICPKUBAEMOU
NATHIO  pa0OYMMHU  CTAHIUSIMH, X, KJIUEHTOB OJHOBPEMEHHO TMOCHUIAIOT

1

TpaH3aKIMKU Ha 00pabOTKy CUCTEMBI yIIpaBieHUs 0a3aMu JaHHBIX C BEPOSITHOCTHIO
p.. Hanitn marematuueckoe OXUIaHUE U JUCIIEPCHUIO CIIYYAMHOW BEJIMYMHBI X,

UMEIOIIEeH CMBICT YHUCJIa TpaH3aKIMil, 00padaThIBAEMbIX CHCTEMOU YIpaBICHUS
0a3amu TaHHBIX.



a) M(X)=2,68,D(X)=3,0376 6) M(X)=30376,D(X)=2,68;
B) M(X)=2,0376,D(X)=3,68 1) M(X)=368 D(X)=2,0376.

2. B cpennem WEB - cepBep nocemaer 4 kiaueHta. HaliTu BEpoSITHOCTb TOTO, YTO
3a 2 MUHYTBI CEpPBEp MOCETAT HE MEHEee 12 KIMEHTOB M BEPOSITHOCTHh TOTO, YTO B
TeueHne kKak MUHUMYM 20 CEKyH]I Ha cepBepe He OyJeT HU OJHOTO KIUEHTA, €CIIH
YUCIIO TIOCETUTENIEd 3a vac pacnpeaelieHo mno 3akoHy Ilyaccona, a Bpems
0’KUJIaHMS TIEPBOTO MOCETUTENIS pACIPEALICHO 0 MTOKa3aTeILHOMY 3aKOHY.

a) p(i>12)=0,867; p(1>20)=0,26; 6) p(i=12)=0,113; p(r>20)=0,74;

B) p(i>12)=0,867; p(t>20)=0,74 1) p(i>12)=0,113; p(t>20)=0,26.

3. Ha cepBepe ycTtaHoBIeHa KIMEHTCKas MporpaMmma, Kotopas oOpabaTbiBaeT He
Oonee JByX 3alpocoB paboueil cTaHIMM OJAHOBpeMeHHO. Ha He€ mnocrtymaer
IIyaCCOHOBCKUHM TMOTOK 3allpOCOB C MHTEHCHBHOCTHIO 14 3ampocoB B 5 CEKyH]I.
KakoBa BeposSITHOCTb TOTO, UTO 32 5 CEKyH/1 MOCTYNUT OoJiee 6 3arpocoB?

a) p(i>6)=0,0037, 6) p(i>6)=0,9963; B) p(i>6)=0,985; 1) p(i>6)=0,014.

4. Ha cepBepe yCTaHOBJIEHA KIMEHTCKas Iporpamma, Kotopas oOpabaTbIBaeT HE
Oosiee ABYX 3ampocoB paboueil craHIMu oaHOBpeMeHHo. Ha He€ mocrtymaer
IyaCCOHOBCKUIM TOTOK 3alpOCOB C MHTEHCUBHOCTHIO 14 3ampocoB B 5 CEKyH].
KakoBa BEpOSITHOCTb TOTO, YTO 32 2 CEKYH/Ibl HE MOCTYMUT HUA OJTHOTO 3ampoca?

a) p(X=0)=0,98; 6) p(X=0)=0,014;

B) p(X=0)=0,0037, 1) p(X=0)=0,9963.

5. Hucno nocerurened WEB - ctpanuiisl B cetu Internet 3a 1eHp pacnpeesieHo mno
HOPMQJIBHOMY  3aKOHY C MaTEMAaTUYECKUM 0XKUJAaHUEM 523 u
CpeIHEKBAApPaTUUECKUM OTKJIOHeHHeM 74. HaliTu BepoATHOCTb, YTO YHCJIO

MOCETUTEJICH B CITy4ailHO BEIOPAHHEIN IeHb OyAeT paBHO oT 415 10 764.
a) 0,07269; G) 0,46365, B) 0,53635 ) 0,92731.

6. Cucrema wHGOPMAIMOHHON 3aIUTHI COACPKHUT 4 KOMIIOHEHTHI, KaxKhas H3
KOTOPBIX MOXET OTKa3aTh HE3aBUCHUMO OT OCTAJIbHBIX C BeposiTHOCTHIO 0,7. Haiitn
CpeIHee ¥ HAaMBEPOATHEUIIIEE YUCIIO OTKA3ABIIINX KOMIIOHEHT, BEPOSITHOCTh OTKA3a
oosiee 3 KOMIIOHEHT. B pe3ynbrate MOAEPHU3AIMU CUCTEMbI YUCJIO KOMIIOHEHT
yBemuumiiock B 10 pa3. KakoBa momkHa OBITH BEPOATHOCTH p, YTOOBI

BEpOSITHOCTh HeoTkaza He MeHee 70 % kommnoHeHT Oblia Obl He MeHee 0,95
(McoNB30BaTh MHTETPANIbHYIO TeopeMy MyaBpa - Jlamaca).
a) M(X)=2,8k, =3;p,(k>3)=0,2401; p €(0,265;0,284);

6) M(X)=2,8k =3; p,(k>3)=0,265; pe(0,2401;0,284);
B) M(X)=2.8k,=3; p,(k>3)=0,284; pe(0,2401;0,265);
r) M(X)=2,8k =3; p,(k>3)=0; pe(0,2065;0,2401).

7. A3 100 muckoBomoB 60 mpuHaiexuT nepBod maptuu, 20 — BTopor u 20 —

. . 1 . 1 o 1
TpeTbell. B mepBor maptun 2 BO BIOpOH =, B TpEeTheH — —o OpaKoBaHHBIX

IUckoBOMOB. Haymauy BwIOMpaercst olMH JUCKOBOJA. OmpeneanuTh BEPOSATHOCTD



TOI'0O, 4YTO OH HE 6paKOBaHHBIﬁ.
a) 0,195, 6) 0,805, B) 0,4025; r) 0,3975.

8. Pebpo kyba mamepeHo mpuOmmkEHHO, mpuuéM a<x<b. PaccmarpuBas pedpo
Ky0a Kak CllydyailHyI0 BEeJIMUYMHY X, paclpeleiéHHYH paBHOMEPHO B MHTEpBaje

(a,b), HaWTH MaTEMaTHYECKOE OKHIAHUE U JUCTICPCHIO 00BEMA KyOa.

(b—a)(a2+b2) b +d (a+b)2(a2+b2)2.

o =N e (0,
6) M(y):(b—a)gaubz), D(Y)- 7b(7b++a;)+(a+b)2fzz+52)2;
B) M(Y):(a—b)ga2+b2)’ ( ):7b(7b++a;)_(ab)21(22+b2)2;
s e el

9. Ha »kpaHe paaHOJIOKAIlMOHHOM CTaHIMU KPYroBOrO 0030pa OTpakEHHBIN
UMITYJIC OT LIEJIM MPEACTABISIETCS B BHUJE CBETALICIHCS TOYKU C KOOpPJMHATAMU
(x,y). HaiiTu mMaTemaTHdeckoe OXHAAaHUE U JUCIEPCUIO PACCTOSIHUA R TOUYKH

J10 LICHTpa dKpaHa.
2
a) M(R)z%a,D(R):f—S; 0) M(R)z%a,D(R)zlSaz;

2

B) M(R)zf—S,D(R)zga; r) M(R)=18a2,D(R)=%a.

10. CnyuaiiHas BelMuMHa X — pPE3yJbTaT M3MEPEHUS] HEKOTOPOU (uanyeckomn
BEJIMYMHBI, 3aKOH paclpeiesieHus KOTOpod HeusBecTeH. OmnpenenuTh, KakKylo
MaKCUMaJbHO BO3MOXHYI) OTHOCUTEJIbHYI0 TOYHOCTb HW3MEPEHHUS] MOKHO
rapaHTUpPOBaTh C BEPOSTHOCTHIO, He MeHblei 0,95, mpu yclioBUH, YTO
IPOBOJUTCA 5 uU3MepeHWH M B KauecTBe pe3ysibrata X Oep€rca cpenHee
apupMETHIECKOE N3MEPEHHBIX 3HAUCHUN.

a) 0,16, 6) 0,4 B) 0,6; T) 0,84.

[IsaTe1ii cemecTp

1. B wutore 4erhpéXx H3MEPEHUN HEKOTOpPOH (HU3NUYECKON BEJIUYHUHBI OJHUM
npuoopoM (0e3 cucTeMaTHYeCKUX OIMMOOK) TOIYYEHBI CISAYIONTNEe Pe3yIbTaThI:8;
9; 11; 12. Halitu BBIOOPOYHYIO CPEIHIOI PE3yJIbTATOB HM3MEPEHHUH, a TaKkKe
BBEIOOPOYHYIO U UCTIPABICHHYIO AUCTIEPCUH OMHOOK mprudopa.

a) ’7«210;D«=235;52=?; 0) fg=10;D6=2,5;52=%;

10

B) )_Cg=10;Dg=0,4;S2=?; r) fg=2,5;D8=10;s2:%.



2.1l0 nmaHHBIM [EBATH HE3aBUCHMBIX PAaBHOTOYHBIX H3MEPEHUH HEKOTOPOU
¢u3znyecKkoil BeIMYMHBI HAWAEGHBI cpenHee apu(pMETHUYECKOe pe3yibTaToB
u3mepenund x, =30,1 W HCHpPABIEHHOE CpeaHee KBAAPATHUUECKOE OTKIOHEHHE

OueHuTh HUCTUHHOE 3HAYEHHE  U3MEpPSIeMONM  BEJIMYMHBI C  [OMOIIBIO
JIOBEPUTEIBHOIO HHTEpBana C HaAEKHOCTBIO y=0,99. Ilpeanonaraercs, d4To
pe3yabTaThl U3MEPEHUM pacIpeesieHbl HOPMaJIbHO.

a) 35,82<a<42,38, 0) 25,38<a<34,82; B) 28,38<a<43,25, 1) 23,58<a<3842.

3. IIpu ucnsitanusx 1000 snementoB 3apeructpupoBano 100 otkazos. Haiitu
JIOBEPUTEIIbHBINA MHTEPBAJI, TTOKPHIBAIOIINI HEM3BECTHYIO BEPOSITHOCTh p OTKasa
sJIEMEHTA ¢ HaJEKHOCThIO 0,95.

a) 0,191<p<0,038; 6) 0,911<p<0,983; B) 0,083<p<0,119; T) 0,183< p<0,901.

4. IIpn ucneitanusix 1000 snemenToB 3apeructpupoBaHo 100 orkazos. Haiitu
JIOBEPUTENIbHBIA MHTEPBaJI, TOKPHIBAIOIINI HEM3BECTHYIO BEPOSITHOCTh p OTKaza

nJIEMEHTA ¢ HalEKHOCTHIO 0,99.

a) 0,067<p<0,142; 6) 0,607<p<0,724; B) 0,706< p<0,742; ) 0,076 < p <0,124.
5. 3HaHUs ACCATH CTYACHTOB IPOBEPEHBI MO JBYM TecTtaM: A W B. OIEHKHU 10
CTOOAJUTPHOM CHCTEME OKa3ajuCh CJCAYIOIMUMH (B TEPBOM CTPOKE YyKa3aHO
KOJIMYECTBO 0AJIOB IO TECTY A, a BO BTOPOM — IO TeCcTy B):

95 90 86 84 75 70 62 60 57 50
92 93 83 80 55 60 45 72 62 70
Haiitu Bb1OOpOUHBIM KOA(huIMeHT paHroBod koppemsiuu CrupMeHa MeExIy
OLIEHKaMHU IO IByM TECTaM.
a) p,=0,46; 0) p,=0,64; B) p,=0,36; 1) p,=0,67.
6. /IBa mpemogaBaTess ONEHIWIN 3HAHUS 12 CTYIEHTOB MO CTOOAIIILHOW CUCTEME U
BBICTAaBUJIM UM CJEAYIOIIME OLEHKU (B MEPBOM CTPOKE YKa3aHO KOJMUYECTBO
OaJIJIOB, BRICTABJICHHBIX MEPBBIM MPEMOIaBATENIEM, @ BO BTOPOI — BTOPBIM):
98 94 88 80 76 70 63 61 60 58 56 51
99 91 93 74 78 65 64 66 52 53 48 62
Haiitu Bb1OOpOUHBIM KOA(hdUIMeHT paHroBod koppemsaiuu CrupMeHa MeExIy
OLICHKaMU JBYX ITPEIOIaBaTEIICH.
a) p,=0,29; 0) p,=0,92; B) p,=0,08 1) p, =071

7.1lo naHHBIM 3adaHus S5 HAUTH BBIOOPOYHBIM KOIPGUIIMEHT PAHTOBOMU
koppemsinun Kenngamia Mexxay oueHKaMu 1o ABYM TECTaM.
a) 7,=0,74; 6) 7,=0,53; B) 7,=0,47; 1) 7,=0,26.
8. IlpousBeneno 10 HE3aBUCHUMBIX U3MEPEHUN HAIMPSIKEHUS B CETH, OTKIOHEHUE
KOTOPOTO OT HOMHHAaJA PacupeaeeH0 HOPMAJIBHO ¢ HEM3BECTHBIMU ITapaMETPaAMH.
Haiitn nHTEpBaIbHbBIE OLICHKU IS HEU3BECTHBIX MATEMATUUYECKOTO OKUJIAHUS U
JTUCIIEPCUN OTKJIOHEHUS HAMPSKEHUS IPU IOBEPUTEIIBHON BEPOSITHOCTH ¥ =0,95.
[Topsnk. 1 2 3 4 5 6 7 8 9 10
Ne
M3MEpEHUs
AU, B 25120 (23119 21|23 |24 |-25]| 15 |-17




a) —1,81<AU<1,89;1,98<c><11,19; 6) 8,11<AU<8,91;9,81<c” <19,11;
B) —118<AU<1,98,1,89<c> <11,91; 1) 818<AU<9,11;9,18<c” <9L11.

9. PesynpTarel 16 wu3MepeHuii €EMKOCTH OT KOHJEHCATOpa MOKa3ald, YTO
BBIOOpOUYHast cpemnsisi paBHa 20 MK®D, cpegHee KBaapaTUuecKoe OTKJIOHEHue — 4
MK®. Cuurtas pacnpegeneHue HOpMaidbHbIM, HaTH 90 %-HyI0 HHTEPBAJIbHYIO
OIIEHKY JIJI MAaTEMaTUYECKOTO OKUJIaHHSI EMKOCTH KOHJEHCATOPa.

a) 18,247<a<21,753; 0) 12,847<a<17,253;

B) 14,2877<a<15,723; 1) 17,248 <a<17,523.
10. PesynpTatel 16 u3MepeHHil €MKOCTH OT KOHJEHCATOpa IMOKa3ah, YTO
BBEIOOpOYHas cpeanss paBHa 20 MKD, cpeaHee KBaApaTHIECKOE OTKIOHEHHE — 4
MK®. Cuwurtas pacnpeieieHue HOpPMajbHbIM, HaUTH 99 %-Hy10 HHTEPBaJIbHYIO
OTICHKY JIJII MaTEeMAaTUYECKOTO OXKHIaHMs EMKOCTH KOHAEHCATOPa.
a) 15,07<a<29,25 0) 17,05<a<22,95;
B) 10,75<a<25,29; 1) 10,57<a<25,92.

[Ilectou cemectp
1. Ha BXox ycuiMTenbHOro 3BeHa mogalresl CiydailHbId mpoumece X (1),

MaTeEMaTHYECKOE OXKMIAHUE U KOPPEIALMOHHAS (PYHKLIUS KOTOPOIO HM3BECTHBL:
2
m, (t)=t, Kx(tl,tz)ze‘“(’z‘”) (¢>0). HailTu MaremMaTH4eCcKOe OXHIAHHE U

X

KOPPEIBILHOHHY0 (QYHKIMIO BBIXOAHOTO CiyYailHOro mpomecca Y(¢), ecim

kodbdumnmenT ycwienus k=5. Vkazaumue. YdecTb, UYTO BBIXOJHOM TIpoIiecc
Y(1)=5X(1).

a) my (t) = St, Ky - Se—a(tz—n)z : 6) my (t) _ St, Ky _ 25e_a(t2_t1)2 ;
B) m, (t) = 251" Ky — Se—a(tz—n)z : F) m, (t) _ 251‘, Ky _ 2Se—a(t2—t1)2 .
2. Ha Bxon auddepeHnupyomero 3BeHa MOCTynaeT ClydalHbld mpoiecc X (t)

C MaTeMaTHYeCKUM OXHAaHWeM m, (¢)=5sin/ W KOpPPESIUOHHON (yHKImeit

~0,5(t,—4,)° o
K. =3¢ HaiiTn MaTeMaTH4YeCKOE OKUIAHHE M KOPPEISLHOHHYIO (yHKIIHIO

BBIXOHOTO mporecca Y (1)=X'(z).

a) m,(r)=25cost, K, =9¢ " (1-(1,~1)’);
6) m,(1)=5sint, K, = 300N (1+(;2 —t, )2);
B) m, (t)=5cost, K, =3¢ = (1—(z2 1, )2) :
r) m,(t)=25sint,K, = 9e 051V (1+(t2 - ;1)2),

3. Ha BXO/ MHTErpHPYIOIIEro YCTPOWCTBA MOCTYMAeT CIIy4ailHbIil mporece X (¢),
KoppensuuoHHas (QyHKIus kKotoporo K =tt,. HalTu aucmepcuio Ha BBIXOJNE
uHTEerparopa. VYkazanue. BblUUCANTH CHavalla KOPPEJALMOHHYIO (PYHKIUIO



t
BBIXOIHOTO mporecca Y(1)= JX (s )ds.
0

) D,(1)=4; 6) D,(1)=27; ») D,()=1: 1) D=1

4. Ha Bxoa auddepeHurpyoero yCcTpoicTBa NOCTyHnaeT CIydalHbI mpoliecc

X(¢) ¢ MaTemMaTH4ecKuUM OXHIaHUeM m, (f)=sin¢ W KOPPEISILHOHHON (yHKIHe
2

K (t,8)=0%¢ """ rme o’=D, — moctosHHas mucmepcus X (¢). Ompenemuts

MaTeMaTHYECKOE OXKMIAHUE U JUCIIEPCHIO HA BBIXOJE CUCTEMEI.
a) m,(t)=2a0;,D,(t)=cost; 6) m,(t)=a’c;,D,(t)=sint,
B) m,(t)=sint, D,(t)=a’c}; 1) m,(t)=cost,D,(t)=2a0;.

5. PaGora jauHaAMUYeCKOM CHCTEMBbl omuchiBaeTcs  AudepeHImaIbHbIM

ypaBHeHneM  3)/(¢)+y(7)=2x'(¢)+4x(r). Ha BXom cHCTEMBI  HOCTYyIaeT
CTAlIMOHAPHBIN CITyJaiHbIi porecc X (), XapaKTePHCTHKUA KOTOPOTO M3BECTHBI:
m.(t)=-2, D,(t)=3. HopmupoBaHHasi  CHEKTpalbHas IUIOTHOCTb s, (®)

Ccilyd4aiiHOTO Tporecca X (f) IMOCTOSIHHA HAa WHTepBaie [—2,2] M paBHA HyIIO BHE

3TOT0 HMHTepBaja. HaliTh MareMaTHdeckoe OXHIaHWE W JTUCIIEPCHIO PEaKInu
CUCTEMBI Y (t)

a) my(f)=—8,Dy(t)=§+3—95arctg6; 6) my(t)=§+3—95arctg6,Dy(Z):8;

B) my(f)zg‘*%amsm@Dy(1)=4; r) my(t)=4,Dy(l‘)=§+§arcsin6.

6. Pabora guHaMHYEeCKOW CHCTeMBbl ONUCHIBaeTCca AU(PPepeHIrnaTbHbIM
ypaBHeHneM  3)/(¢)+4y(¢)=x'(¢)+2x(r). Ha BXom cHCTEMBI  MHOCTYyIaeT
CTalMOHAPHBI  Clyd4aiiHbelii mporecc  X(7). VI3BecTHl —~MaTeMarTHyeckoe

OKHJIaHUE m_=-3 u jgucnepcuss D.=1; HOPMUPOBAHHAs CHEKTpaJbHas

X

®) TIOCTOSIHHA HAa WHTEpBale [@,®| W paBHa HyJIO BHE 3TOTO

IIOTHOCTB S, ., (

HHTCPBAaJa. Haittn MaTemaTtnueckoe OXNAAHUE U JUCIICPCUIO PCAKIHNH CHUCTCMbI

Y(1).

2 35 1 5
a) m, =-3,D =—arctgb+—; 0) m (t)=—+—arctg3, D (t)=2,25;



B) m,=-15D, =%+%arctg3; r) m,(1) :%+%arcsin3, D, (t)=9.

7. Pabota nWHaMHYECKOW CHCTEMBI OMHCHIBaeTCS U epeHIraTbHbIM
ypaBuenueMm  )'(1)+2y(t)=x'(1)+4x(r). Ha BXog CHCTEMBI  MOCTYIAeT

CTALMOHAPHBIA  Choyd4aiiHbiii mporecc X (¢f). VI3BeCTHBI ~MaTeMaTHYecKoe
OKHJIaHUE
m, =6 W KOppeIsiuuoHHas QyHKIHUs kx(r)=5e“r‘; HOPMHpPOBAHHAs CIIEKTpabHas

®) TOCTOSIHHA Ha WHTepBane [0,4] W paBHa HyIIO BHE 3TOTO

IIOTHOCTB S, ., (

HHTCPBAaJa. Haittu MaTemaTtnueckoe OXHNAAHUE U JUCIICPCUIO PCAKIHNHN CHUCTCMbI

Y (1).
a) m =8 D, =225 6) m,(t)=16,D,=25 B) m =36,D,=9% 1) m =12,D,=I5.

8. B mpomecce aKcmilyaTallM — BBIYUCIUTEIBHBI ~ KOMIUIEKC ~ MOXET
paccMaTpuBaThes Kak (pu3mueckas cucteMa S, KOTopas B Pe3ysbTaTe MPOBEPKH

MOXKCET OKa3aTbCAd B OJHOM H3 CICAYIOIIHX COCTOSIHUU: S — BBIYMCIIMTEIbHBIN
KOMIUICKC IIOJIHOCTBIO MCIIPpABCH, S, — BBIUMCJIMTCILHBIM KOMIUICGKC HMMEET

HC3HAYUTCIbHBIC HCUCIIPABHOCTH B OﬂepaTHBHOﬁ naMsTH, IIPHU KOTOPBIX OH MOIKCT
pemars 3ajgavdv; S; — BBIUMCJIMTEILHBIM KOMIUIGKC MMEET CYHICCTBCHHbLIC

HCUCIIPABHOCTH MW MOXCET PpCIIaTb OFpaHHqCHHLIﬁ Kjiacc 3amga4d;, s, —

BBIUMCJIMTEIbHBINM KOMIIJIEKC MOJHOCTHIO BBIIIEHT U3 CTpO-. B HavanbHBINT MOMEHT
BpCMCHHA BBIUMCJIMTEILHBIM KOMIIICKC MOJHOCTBIO HCIIPpaBCH COCTOSHUC S, )

[IpoBepka BBIYMCIUTEIBLHOTO KOMIUIEKCA MPOU3BOAUTCS B (DUKCUPOBAHHbBIC
MOMEHTBHl BpeMeHHu ¢, t,, t,. Ilporecc, mporekaronmii B cucteMe S, MOMXKET

paccMaTpUBaTLCS KaKk OJHOPOAHAsi MApKOBCKasl IEMb C Tpems Iaramu (mepnas,
BTOpasi, TPEThsI IPOBEPKH BBIUMCIUTEIHLHOTO KOMILIEKca). Marpuia nepexoHbix
0,3 0,4 0,1 0,2
0 02 05 03
0 04 06|
0O 0 o0 10

BEPOSITHOCTEW MMEET BHI: Hp,,”- OnpenennTts BEPOSATHOCTU

COCTOSIHMY BBIYMCIIUTEIBHOIO KOMILJIEKCA MOCIIE TPEX MPOBEPOK.

a) p,(3)=0,027; p, (3)=0,076; p,(3)=0,217; p, (3) =0,680;
6) 1(3)=0,680; p,(3)=0,21; p,(3)=0,0767; p,(3)=0,027;
B) p(3)=0,076; p,(3)=0,027; p,(3) =0,680; p,(3)=0,217;
r) p(3)=0,217; p,(3) =0,680; p, (3)=0,027; p, (3) =0,076.

9. OnHokaHalbHAs cHcTeMa OOCIY>KHMBAaHMs TPEJICTaBIAECT cO0OW TenedoHHYIO



JIMHUIO. 3asBKAa - BbI30B, NOCTYNUBILIAs B MOMEHT, KOTJ1a JIMHUS 3aHSTA, MOJy4aeT
oTka3. MHTeHcMBHOCTH MOTOKAa 3asiBOK 0,8 (BbI30BOB B MHHYTY). Cpeansis
MPOIOJIKUTEIBLHOCTh pa3roBopa 1,5 MuHyThl. CuuTas NOTOK 3asBOK MPOCTEUIIINM,
a BpeMs OOCITyXHBaHUS PACIPECIEHHBIM TI0 HKCIIOHEHIIMAILHOMY 3aKOHY,
OTIPENICTIUTh B CTAIlMOHAPHOM peXuMe (YHKIIMOHUPOBAHUS aOCOJIOTHYIO
MPOIYCKHYIO CIOCOOHOCTh KaHama CBSI3M (J; OTHOCUTEIBHYIO TIPOITYCKHYIO

CHOCO6HOCTB KaHalla CBsA3U ¢g; BCPOATHOCTb OTKasza p,_..
a) 0=0,3636,¢=0,4545; p,. (3)=0,5454; 6) 0=0,3636,¢=0,5454; p, . (3)=0,4545;
B) 0=0,4545q=0,3636; p,, (3)=0,5454 1) 0=0,5454;¢=0,3636; p,, (3)=0,4545.

10. ABtoMatuueckas TeneoHHAs CTaHIMS obOecmeunBaeT He Oonee 120
Pa3roBOpoB OJHOBpeMEeHHO. CpeaHss MpOoa0IKUTEIBHOCTh pasroBopa 60 CexyH,
a BBI30BBI MOCTymaroT B cpemneMm uepe3 0,5 cexkynawsl. PaccmarpuBas Takyro
CTaHIIMI0O KaK MHOTOKAaHAIBHYIO CHCTEMY OOCIyKMBaHUS C OTKa3aMH U
MPOCTEUIITUM BXOJHBIM ITOTOKOM, OMPEJISIUTh CPEIHEe YKCIIO 3aHATHIX KaHAJIOB
K, OTHOCHMTEJIGHYIO MPOMYCKHYI CHOCOOHOCTH ¢; CpelHee BpeMs I,
npeObIBaHMsI BBI30BA Ha CTAHIMH C y4E€TOM TOTO, YTO Pa3rOBOP MOXET W HE
COCTOSATBHCS.

a) K, =61;4=0,4541, =112; 0) K =112;¢4=0,931;z, =61;

B) K,=56¢=0,1391, =16 1) K, =121;4=0,3191, =59.

7.2.4 IlpumMepHbIi NlepevYeHb BONMPOCOB JJIM MOATOTOBKH K 3a4ETy

YeTBEPTHIN CEMECTP

1. IlpocTpancTBO 31nemMeHTapHbIX coObITUi. CiydaitHble coObITHs. Onepanuu
HaJ[ COOBITHSIMU.

2. CTaTuCTHYECKOE H  aKCHOMATHYECKOE  ONPEACIICHUE  BEPOSTHOCTHU.
dopMmyJia CI0KEHUS BEPOATHOCTEM.

3. YcnoBHas  BeposTHOCTh.  Dopmyna  yMHOXKEHHS  BEpPOSITHOCTEH.
He3zaBucuMocTh COOBITHIA.

4. ®opwmyna nojaHou BeposTHOCTH U hopmyibl baiieca.

5. Knaccnueckoe BEPOSATHOCTHOE IIPOCTPAHCTBO. ['eomeTpuueckas
BEepOSATHOCTh. KOMOMHATOPHBIE METO/IBI BHIUYMCIICHHUS KJIACCUYECKOU BEPOSITHOCTH.

6. [loBTopubie wucnbiTanus. Cxema bepnymum. ®opmyna bepHymm.
buHOMManbHOE pacnipeAeIeHNne U €ro XapaKTePUCTUKH.

7. Cny4daiiHble BETUYUHBI U UX 3aKOHBI PaclpeeiIeHusl.

8. UucnoBble XapaKTEPUCTUKU CITyYalHbIX BEJINYNH.

9. Cny4aiiHple BEKTOpPbl M HMX YHCIOBbIE XapakTepucTuku. KoBapuaius,
koahpummeHT xoppensiuu. HezaBuCHMOCTh ClTydaliHbIX BEJIMYWH.

10. ®yHKMYU Cily4allHBIX BEJIMYUH U BEKTOPOB U UX 3aKOHBI PaCIpEACICHUSI.
YucnoBble XapaKTePUCTUKN (PYHKIMHA CITy4ailHBIX BEIUYHH.

11. HopMasnbHblid 3aKOH pacrpeleseHus U €ro 4YUCJIOBBIE XapaKTEPUCTHUKHU.
HNnrerpan BepoarHocren. [IpaBuio Tpéx curm.

12. HepaBenctpa UeObIméBa. 3akoH OOIBIIMX YHUCEIL.

13. LlenTpasibHas npeaenbHas TeoOpeMa 1 €€ CJIeACTBHUS.

14. 3akon penkux spienui. Pacnipenenenue [lyaccona. Teopema Ilyaccona.



Bormpochl k 3a4eTy ¢ OLIEHKOU

[IsaTeIil cemecTp

1. MaremaTtuueckasi CTaTUCTHKA, €€ CBA3b C TEOpHEH BEpoSTHOCTEH. 3amauu
MAaTEMAaTH4YECKOW CTATUCTUKH.

2. CratucTuyeckasi COBOKYNMHOCTb. |'€HepalibHasi COBOKYMHOCTh. BbiOopka.
CynrHocTh BBIOOpOYHOT0 MeTo1a. Buasl BeIOOpoK. CriocoOsI oTOOpa.

3. Bapuanmonnsiii  psa.  CTaTUCTUYECKOE — paclpelesieHHe  BBIOOPKH
(IMCKPETHBIN CTAaTUCTUUECKUN psill). VIHTepBaIbHBIN CTATUCTUYCCKUM PSIJL.

4. I'paduueckoe TMpeacTaBiICHUE BBIOOPKU: TIOJUTOH M THUCTOrpaMma.
AuroputMm nioctpoeHusi rucrorpammbsl yactot. @opmynsl Crepmxeca u bpykca.
OMnupuyeckas QpyHKIUS pacrpeeneHus U e€ cBoicTBa. KyMynsTuBHas KpuBas
(kyMysiTa).

5. Cratuctuueckass oleHKa. TouyedHble OLIEHKH, TpeOOBaHUS K HUM.
['enepanvHas U BeIOOpOYHAS cpenHue. ['eHepanbHas W BHIOOPOYHAS JMCTICPCHUMU.
[TonpaBounsrit kodpduruent beccens. VcnpaBnennas BIOOpOYHAS IHCTIEPCHS.
['eHepanbHOE CpelHEEe KBAJAPATHUYECKOE OTKIOHEHHWE W €ro oleHka. OueHKH
JTUCTIEPCUN U CPEIHEr0 KBAJAPATUYECKOTO OTKIIOHEHUS BBIOOPOYHOM CpeaHe
(ctapgapt). CTaTUCTUYECKHE OILICHKH MO/JIbI, MEJAWaHbl, MOMEHTOB, 3KCIlecca,
ACHMMETPHH.

6. O0mue MEeTo/bl TOYEYHOTO OIEHWBAHUS IMapaMeTpoB. MeToa MOMEHTOB.
MeTon MakCuMaabHOTO MPABAONIOA00HS.

7. UnTepBanbHas oueHka. JloBepuTenabHas BEpPOATHOCTh (HAIEXKHOCTB).
JoBeputenpHblli HMHTEpBaJd. HaxoXkaeHUWE [TOBEPUTEIBbHBIX WHTEPBAJIOB IS
MaTeMaTUYECKOr0  OXUJAHHUS  HOPMAJIBHO  Pacnpelen€éHHOTO  IpPU3HAKa
Ir€HEPAIbHOM COBOKYNMHOCTHM TMPH M3BECTHOM M HEU3BECTHOM CpEIHEM
KBaJIpaTUYECKOM OTKJIOHEeHUHU. Pacnpenenenue u kodpduiment CThro/eHTA.
JloBepUTENbHBIM MHTEPBAI JUISI JUCIEPCUA HOPMAJIBHOM CIIyYaWHOW BEIWYMWHBL.
JloBepUTENbHBIM UHTEPBAJ VISl  BEPOSITHOCTH ycmexa B cxeme beprymm.

8. Cratuctrueckasi runore3a. Buasl runore3. OmmbOKu NEpPBOTO M BTOPOTO
pona. YpoBeHb 3HAUMMOCTH. CTaTUCTUYECKUN KpUTEpUil, ero HalIomaemMoe
3Hauenune. Kputudeckas oOmacte, €€ Bumbl. OO01acTh NPUHATHS THUIOTE3BI.
Kpurnueckue toukr. OCHOBHOM MPUHLMI TPOBEPKU CTATUCTUYECKUX THUIIOTE3.
MOIIHOCTE KpUTEPUS.

9. CpaBHEHUE ABYX OUCIEPCHI HOPMAJbHBIX I'€HEPAIBbHBIX COBOKYIHOCTEH.
Kpurepnit ®umepa - CHenekopa. CpaBHEHME [BYX CpPENHUX MPOU3BOJIBHO
pacnpeaeaEHHbIX TeHEPaIbHbIX COBOKYMHOCTEN. Z - KpuTepuil. CpaBHEHUE JBYX
CPEOHUX HOPMAaJbHBIX TE€HEPAIBbHBIX COBOKyHHOCTeH. Kpurepuit CrbroneHra.
CpaBHEHHE HECKOJIBKMX IHCHEPCUN HOPMAJIBHBIX T'€HEPAIBHBIX COBOKYITHOCTEU
1o BbIOOpKaM paznuyHoro oobéma. Kpurepuii baptierra. CpaBHeHHE HECKOJIBKHUX
JTUCTIEPCHT  HOPMAJbHBIX  T'E€HEPAIBHBIX  COBOKYMHOCTEH IO  BBIOOpKaM
oauHakoBoro oobséma. Kpurepuii Koupena.

10. OnHO(MaKTOPHBIN AUCIEPCUOHHBIN aHATIU3.

11. Kpurepun cormacusi »° Ilupcona, Kommoroposa, Kommoroposa -

CmuphoBa. IIpoBepka Tumore3bl 0 HE3aBUCHUMOCTU JBYX CIyYallHbIX BEJIMYHUH.
[IpoBepka rumoTe3bl O paACHPENETICHUH T'€HEPATbHONH COBOKYIHOCTH MO 3aKOHY



ITyaccona.

12. IIpoBepka TMIOTE3bI O MapaMeTpe p ONHOMHUATHHOTO PACIIPEACIICHUS.

13. Henapamerpuyeckre MeTOAbl MaTeMaTHUeCKON cratucTthuku. Kpurepuu
3HAKOB, Y WJIKOKCOHA, Y MJIKOKCOHA - MaHHa - YUTHHU, CEpUL.

14. Buapl 3aBUCMMOCTEH MEXAY CIy4allHBIMU BEJIMYMHAMU. Y CJIOBHBIE
CpelHHE. YCJIOBHBIE MATEMaTHYECKHE OXHAAHUS JTUCKPETHOM CIIy4alHOU
BeTMYMHBI ¥ (YHKIMH perpeccu. BbIOOpOUYHBIE ypaBHEHUS PETPECCHUMU.
KoadduireHTs! TUHEHHOM perpeccu.

15. OTbicKaHUE MapaMeTpOB BHIOOPOYHOIO YpaBHEHHUS JIMHEWHOW perpeccuu
[0  HECTPYNNUPOBAHHBIM  JaHHbBIM. MeToa  HaWMMEHbIIMX  KBaApPATOB.
['eomeTpudeckuii CMbICI BBIOOPOUYHBIX KO (PHUITMEHTOB JTMHEHHOM pEerpecCcuH.

16. Koppenaunonnas Ttabnuua. BpiOopouHble  ypaBHEHHsS]  JIMHEMHOU
pEerpeccuu B clly4yae CrpylnInupOBAHHBIX JTAHHBIX.

17. 'enepanbHblii ¥ BBIOOPOYHBIA KOA(DOUIIMEHTH JTUHEWHOW KOPPEISIUU.
CpoiictBa kod(durmenta xoppemsaiuu. I[IpoBepka THMOTE3BI O 3HAYUMOCTH
BBEIOOPOYHOTO KOA(DPHUITEHTA KOPPETISAIUH.

18. Henuneitnas perpeccus. I[lonnHoMuanbpHas, CTeNeHHas, MOKa3aTeabHas,
AKCMHOHEHIMAbHAas, runepOomIecKas perpeccum. Jluneapuzanus
ASKCHEPUMEHTANIbHBIX  JAHHBIX  JUISl  CTENEHHOHW, HKCHOHEHIMAJIbHOU U
rUnepOOIMIEeCKON PErpecCuil.

19. PanroBass  koppemsiiusi.  Kosdduimentslt  paHroBoil  koppensuuu
Cnupmena n Kenpama, mpoBepka UX 3HaYUMOCTH U CBS3b MeXAy HUMU. Popmyiia
s ko duimenta CriupMeHa MpU HaJIWYUU CBA3aHHBIX paHroB. KosddunueHrt
KOHKOpAAIMK (COTJIaCOBaHHOCTH) paHroB KeHnjamnia u mpoBepka ero 3Ha4uMOCTH.

[lecrou cemectp

1. Cnyuaitneiii  mpouiecc. CedeHwe ciaydalHOro mpoiiecca. Tpaekropus
(peanuzaiys) CIy4aiHOTO Ipoliecca.

2. XapaKTepUCTUKH CIIy4yalHOro mpoliecca. MaTeMaTudeckoe OXKUJaHue
CIy4alHOT'0 POLECCA U €r0 CBOMCTBA.

3. Jlucniepcusi ciy4aifHOTo Tipoliecca 1 €€ CBOMCTBa.

4. llenTpupoBaHHbI Ciy4daliHblii mporiecc. KoppensimonHas —GyHKIHS
CIIy4aifHOTO Tporecca u e€ cBoiictBa. HopmupoBaHnHas KoppemsiuoHHas QyHKIus
CIIly4aliHOTO IIPOoLIECCa U €€ CBOMCTBO.

5. B3auMHas koppensimoHHas (QYyHKIUS JABYX CIIy4alHBIX IMPOIECCOB M €&
cBorictBa. KoppenupoBaHHbIE M HEKOPPEIUPOBAHHBIE CIy4YaillHbIE ITPOLIECCHI.
HopmupoBanHasi B3auMHasi KOppENSIMOHHAS (YHKIMS JBYX CIy4YalHBIX
MPOLIECCOB U €€ CBOMCTRBO.

6. Teopema 0 MaTeMaTHYECKOM OXUIAHUA CYMMbl KOHEYHOTO 4YHCIA
CIy4YalHBIX NPOLECCOB M CIleACTBUE W3 He€. TeopemMa 0O KOPPEISUUOHHON
(GyHKIUHA CyMMBI IBYX KOPPEIMPOBAHHBIX CIyYaWHBIX MPOIECCOB, €€ 0000IeHne
Y CIICJICTBUSI U3 TEOPEMBI.

7. CXOAMMOCTh B CPEIHEKBAJPATUYHOM MOCIEIOBATEIILHOCTH CIy4YaiHbIX
BeMYMH U e€ mpenen B cpeaHekBaapatudHoM. [luddepennupyemspnii cirydaiftHpIi
MpoLecC M €ro Mpou3BOogHAas. TeopemMa O MATEMATUYECKOM  OXUIAAHUU



MPOU3BOJIHOM OT cCiyyallHOro nporecca u €€ o60oOmenue. TeopeMbl o
KOPPEISIMOHHON (DYHKIIMU TPOU3BOIHON OT CIYyYalHOTrO IMpollecca W B3aUMHOMU
KOPPETSAIUOHHON (PYHKITUN CITy4aHOTO TPOIIecca U €ro MPOU3BOIHOM.

8. UHuTerpanm oT chay4yailHOro tpoiecca. TeopeMbl O MaTeMaTHYECKOM
OKHJIaHUW, KOPPEJSIIMOHHONW (YHKIIMM HMHTETpaja OT CIy4ailHOTo Tpolecca.
Teopema 0 B3aUMHOW KOPPEISIMOHHON (QYHKIHMHM CIy9aifHOTO TIpolecca M
VMHTETPAJIA OT HETO.

9. CraumoHapHblii  CiIy4dailHbId TipouiecCc U ero cBoictBa. (CBoiicTBa
KOPPEISIIUOHHON byHKIMH CTallMOHAPHOTO CIIy4aliHOTO nporecca.
HopmupoBanHast  KoppenslMOHHas (YHKIMS ~ CTallMOHAPHOTO  CIyYaiHOTO
npoiiecca u €€ cBoicTBO. CTallMOHAPHO CBSI3aHHBIE CIIyYalHbIE IPOLIECCHI.

10. KoppensaunonHas GyHKIMS TPOU3BOIHON OT CTAMOHAPHOTO CIIyYaifHOTO
npotuecca. KoppensinmuonHas pyHKIMS U AUCHEPCUS UHTErpaja OT CTAllMOHAPHOTO
CIIy4alHOTO mpouecca. B3aumnas KOppEIALMOHHAS byHKIIASA
i pepeHIUpyeMoro CTalMOHAPHOTO CIIYYaitHOTO MPOIECCa M €T0 MPOU3BOIHBIX.

11. CnexktpasnibHasi IJIOTHOCTh CTAllMOHAPHOTO  CJIy4YallHOTO Ipoliecca.
®opmynsl Bunepa - XwuHumHa. HopmupoBaHHass CrHekTpaiabHas IUIOTHOCTD.
BzaumMuass cnekTpanbHas IUIOTHOCTh JBYX CTAlMOHAPHBIX M CTAallMOHAPHO
CBSI3aHHBIX CIIyYalHBIX MPOLECCOB. BBIpa)keHUE B3aMMHON KOPPEISIIUOHHON
GbyHKIIUA Yepe3 B3aNMHYI0 CIIEKTPATbHYIO TNIOTHOCTD.

12. CraunoHapHass JHWHEHHass AuHaMuueckas cucrtema. @Dopmyna s
MaTEMaTUYECKOro OXKUJaHus BbiIxogHOW GyHkumu. I[lepemarounas QyHKIus.
YactoTHass xapakTtepucTuKa. CBsS3b MEXAY CHEKTPAJbHBIMU IUIOTHOCTAMHU
BBIXOJIHOM M BXOJAHOW (yHKIUA. BpIpaxkeHue KOppenssuMOHHOW (QYHKIUH WU
JUCTIEPCUH Yepe3 CIIEKTPAIbHYIO IJIOTHOCTh BBIXOHOW (PYyHKIUU.

13. CnyyaiiHplii mpolecc C JUCKPETHBIMH  COCTOAHUSIMU. CiydailHbIN
MPOLECC C HENPEPBIBHBIM BpPEMEHEM. MapKOBCKUM CIly4aWHbIM MPOLECC C
JTUCKPETHBIMHU COCTOSTHUSIMU (Tiporiecc Oe3 mocieneiictBusi). ['pad cocTostHmMIA.
BeposTHOCTH COCTOSIHUI CHCTEMBL.

14. Illaru coy4aitHOro npouecca ¢ JUCKPETHBIMU COCTOSIHUSIMU. MapKkoBcKast
uensb (1enb MapkoBa). [lepexoanast BeposiTHOCTh. OaHOpO/HAS 1Lenb Mapkosa.
Marpuna nepexojia CUCTEMbI, CBOMCTBA €€ SJIEMEHTOB.

15. MapkoBCKUI Clly4alHbIM IIPOLECC C AUCKPETHBIMH COCTOSIHUSMHM U
HEMpEephIBHBIM ~ BpeMeHeM. Pa3smedeHHbI Tpad cocTosHUU. YpaBHEHUs
KonmMoroposa, mpaBuino ux coctaBiieHHs. lIpenenbHblil CTalMOHAPHBIM PEKUM.
[IpenenbHbIE BEPOSITHOCTH COCTOSIHUM, UX BEPOSITHOCTHBIN CMBICI U HAXOXKCHHUE.
[Ipouiecc rubenu - pa3MHOKEHHUS.

16. Cuctema 00CIyXUBaHUS, BXOJHOW TOTOK, BBIXOJHOM IMOTOK, OYEPEIIH.
[Ipomecchl MaccoBoro oOciaykuBaHUs. 3asBKU (TpeboBaHus). JlucrurinHa
ouepenu. Bpems oxumanus oOcioykuBaHus. Kanambr  00cCiIyXKuUBaHUA.
Knaccudukanus cuctem oOcmyxkuBanms. [lpeagmer Teopuw  MaccoBOTO
00CITy>KUBaHUS.

17. Ilpocreiimmii notok. CTalMOHAPHOCTL W OPAUHAPHOCTH BXOJHOTO
IIOTOKA, OTCYTCTBUE IMOCIIECICUCTBHUS BO BXOJHOM MOTOKE. Teopema o uncie 3asBOK
IIpA MPOCTEMIIEM BXOJHOM IIOTOKE W CIEACTBUSA W3 HEE. VHTEHCUBHOCTH



(TI0THOCTB) MpoCTeiero mnoroka. TeopemMa O JUIMTEILHOCTH BPEMEHHOTO
MHTEpBAJIa MEXIY ABYMS MOCIIEIOBATEIbHBIMY 3asIBKAMU B MPOCTEUIIIEM BXOJIHOM
IIOTOKE U CIIEICTBUE U3 HEE.

18. BpeMst 00CayXMBaHHS, €r0 IJIOTHOCTh PacHpeaciicHus] (BepOSTHOCTEH).
NHTEHCUBHOCTh  OOCITY)KHWBaHMSI. OyHKIUS ~ paclpeliesiecHdssT  BpPEMEHU
obcmyxuBaHus. BpeMs 0umanusi, €ro mIOTHOCTh pacipeaesieHust (BEpOsSTHOCTEH )
U QYHKIUS pacrpeieieHHs.

19. OcHOBHBIE NPUHUMUIIBI TOCTPOCHHSI MAapKOBCKUX MOJEJIEd MAacCOBOTO
obciyxuBaHus. Pa3MmedeHHBI Tpad cocTosHUN, ero sjaeMeHThl. [IpaBuio
coctaBieHus ypaBHeHuil KonmoropoBa. AOcoiOTHasT W OTHOCUTEJbHAs
MPOITYCKHAsI CIOCOOHOCTb.

20. CucteMbl MaccoBOro0 OOCIY>KMBaHMSI C OXuUJaHUEM. WHTEHCHBHOCTbH
yxosia u3 ouepenau. PazMedeHHBIN Tpad COCTOSHUM pacCMaTpUBAEMON CHUCTEMBI
o0OcimyXuBaHus, cUCTeMa ypaBHeHH KoimMoroposa miist Heé.

21. CtarmmoHapHBIN pEeXUM (PYHKITMOHUPOBAHUSI CUCTEMBI OOCITYKUBaHHUS.
Cucrema ypaBHenuit KoamoropoBa 1isi CHCTEMBI OOCITY>KHBAHUS C OKHUJIAHUEM.
BepositHoctu cocrostHuii. [IpuBenénnast mioTHOCTh OTOKA 3asBOK. [IpuBenéHHas
IJIOTHOCTh TMOTOKA yXoJa 3adaBOK u3 ouepeau. CpenHsia iMHA OYEPEaH.
OTHOCHTENIbHAST TIPOITYCKHAs CIIOCOOHOCTh cHCTeMbl. CpemHee 4YHCIIO 3aHSATHIX
KaHaJIOB 00CITyKUBAaHUA.

22. Yuctas cuctema 00CITyKUBAHUS C OKUIAHUEM U €€ OCOOCHHOCTH.

23. OcoOEHHOCTH CUCTEMBI 00CITy)KUBaHUs ¢ 0TKazaMu. DopmyIibl DpJiiaHra.

24. OCOOEHHOCTH CTAIlMOHAPHBIX PEXUMOB (YHKIIMOHUPOBAHUS CHCTEM
00cny>KMBaHUs C OTPAHUYECHHOMN JUTMHOW OYepeu.

7.2.5 IlpumepHbIi NepevyeHb BOMPOCOB /ISl MOATOTOBKHU K IK3aMeHY

He npedoycmompen yuebnvim naarom.

7.2.6. MeToanka  BBICTABJIEHHUSI  OIEHKHM TNpPpUM  NPOBeJeHUU
NMPOMEKYTOYHOM aTTeCTANNH

YeTBEpTHIN CEMECTP — 3a4€T

3a4€T IPOBOUTCS IO OMIIETaM, KaXKIbIM U3 KOTOPBIX COAEPKUT 3 BOIIpoca 1 2
3amaun. JIJis poBEepKH YCBOCHHSI KOMITETEHIIMU, B OWJIET BKJIIOYAETCS OIWH W3
BOIIPOCOB, BBIIAHHBIX HA CAMOCTOSITENIbHOE N3yueHue. Kaxxaplii mpaBUIIbHBIA OTBET
Ha BOMPOC B OmjeTe oreHuBaetcs 3 Oajutamwu, 3ajiada OIEHUBAETCS B 5 0asuioB.
MakcumanbHOE KOJIM4YeCTBO HaOpaHHBIX OayioB — 19.

1. OrmeTrka «3ayTeHO» CTaBUTCS B ciydyae, ecid cTyjaeHT HaOpan 10-19
OaIIOB.

2. Otmetrka «He 3auTeHO» CTaBUTCA B Clly4yae, €CIM MPABUIIBHBIE OTBETHI
TOJIBKO Ha TEOPETUYECKUE BOMIPOCH WIIM PEIIEHBI TOJBKO MPAKTUYECKUE 3a7auH,
WU CTYACHT HaOpasl MeHee 8 0aJloB.

IIsTBIi U IecTOo ceMecTPbI — 3a4€ThI ¢ OLIEHKOU

3a4€T MPOBOIUTCS MO OMJIeTaM, KaXKIIbIi M3 KOTOPBIX COMEPKHUT 3 BOMpoca
u 2 3agaun. Jlyns nmpoepku ycBoeHus: kommereHimu OITK-3 B OuieT BkItouaercs
OJIMH U3 BOMNPOCOB, BBIJIAHHBIX HA CAMOCTOSITENbHOE wu3yuyeHue. Kaxapiii
MpaBUIBHBIM OTBET HAa BOMPOC B Owmiere oleHuBaeTcs 3 Oauramu, 3ajada
orieHUBaeTCs B 5 6amioB. MakcuMaabHOE KOJMYECTBO HAOpaHHBIX 0auioB — 19.



1. Ouenka «OTIMYHO» CTAaBUTCS B cllydae, €Clid CTyjAeHT Habpan 17-19
OanoB.

2. Onenka «XO0poIo» CTaBUTCS B Clydae, €Clu CTyJIeHT HaOpana oT 11 mo
16 6amnos.

3. OueHka «YIOBIETBOPUTEIBHO» CTABUTCS B CIOydae, €CIH CTYJEHT
Habpan 8-10 6amioB.

4. Ouenka «Hey0oBAETBOPUTEILHO» CTAaBUTCS B CIIy4ae, €CJIM MPaBUIbHBIC
OTBETHI TOJILKO Ha TEOPETUYECKUE BOMPOCHI MJIM PEUICHBI TOJBKO MPAKTUYECKUE

3a7a4M, WK CTYJIeHT HaOpaj MeHee § OalioB.

7.2.7 I1aciopT OLIEHOYHBIX MATEPHAJIOB

Kon Haumenosanue
KonTtpommpyemsbie pa3aensl (TeMbI)
Ne n/mt KOHTPOJIUPYEMO OLIEHOYHOTI'O
JTUCHUTUTUHBI .
1 KOMIETEHIIUU Cpe/icTBa
1 BeposiTHOCTHOE TPOCTPaHCTBO OIIK-3 Tecrt, 3auét
2 CrnyualiHble BEJIMUMHBI U UX OIIK-3 Tect, TIIOBOM
pacrpenaeneHme pacy€r, 3ammura,
3a4€ET
3 MHoromepHsie cinydaiiabie BenuuuHbl 1 (OITK-3 Tect, TUIIOBO
HUX CBOMCTBa pacuér, 3ammura,
3a4€T C OLICHKOU
4 DYHKIUU OT CIIyYalHBIX BEIMYHH OIIK-3 Tect, TUIIOBOM
pacuér, 3ammura,
3a4€T
5 [IpenenbHble TEOPEMBI TEOPUU OIIK-3 Tecr, 3auér
BEPOSITHOCTEN
6 Br16opouHsIii MeTO T OIIK-3 Tect, TUIIOBOM
pacuér, 3ammra,
3a4€T C OLICHKOU
7 IIpoBepka CTaTUCTUYECKUX TUIIOTES OIIK-3 Tect, TUIIOBOI
pacuéT, 3ammra,
3a4€T C OLICHKOU
8 KoppensunoHHo - OIIK-3 Tect, TUIIOBOM
PETPECCUOHHBIN aHAIU3 pacuér, 3ammura,
3a4€T C OLICHKOU
9 CiydaiiHbie poIecChl U UX OIIK-3 Tect, TUIIOBOM
XapaKTEPUCTUKH pacy€r, 3ammura,
3a4€T C OLICHKOU
10 MapxkoBcKue MpoLecchl OIIK-3 Tect, TUIIOBOM
pacuéT, 3ammra,
3a4€T C OLICHKOU
11 Cuctembl MaccoBoro oociyxkuBanus, ux |OITK-3 Tecr, 3auéT ¢
AJIEMEHTHI U XapaKTEPUCTUKU OLICHKOM
12 OCHOBHBIE TPUHLIMITBI TOCTPOCHUS OIIK-3 Tecr, 3auér ¢
MapKOBCKUX MOJIEJIE MaccoBOro OLICHKOM
00CITy)KBaHUS
13 CranyoHapHbIA PEKUM OIIK-3 Tecr, 3auér ¢
(GYHKITMOHUPOBAHHS CHCTEM MacCOBOTO OLICHKOM
00CITy )KHBaHUS




7.3. MeTtoauueckue MaTepuadbl, oONpeAesiOmie MPOUETYPHI
OIleHNBAHWSI 3HAHUIA, yMEHHI1, HABBIKOB U (MJIH) ONBITA JeSITeJILHOCTH

TectupoBaHue OCYIICCTBISCTCSA, JUOO TMPH IOMOIIM KOMITBIOTEPHOM
CHCTEMBI TECTUPOBAHHMS, JIUOO C HMCIIOJH30BAHHUEM BBIJAHHBIX TECT - 3aJlaHUH Ha
OymaxxaoM Hocuteie. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISCTCS
NpOBEpKa TecTa IK3aMEHATOPOM M BBICTABJISICTCS OIICHKA COTJIACHO METOIMKH
BBICTABJICHHUS OLICHKU TIPY TIPOBEICHUH IMPOMEKYTOYHOMN aTTECTAIINH.

Pemenne craHmapTHBIX 3aJad  OCYIICCTBIIACTCSA, JMOO TIPU TIOMOIIA
KOMITBIOTEPHOH CHUCTEMBI TECTHPOBAHHS, JIMOO C HCIOJB30BAHWEM BBIIAHHBIX
3amady Ha OymaxxHoM Hocutene. Bpems pemenus 3amad 30 muH. 3atem
OCYIIECTBIIICTCSI MPOBEPKA PEIICHHUS 3a/a4 AK3aMEHATOPOM H BBICTABISICTCS
OIICHKA, COIIACHO METOJHMKH  BBICTABJICHHS OIICHKH TMPH  NPOBEIACHUU
IIPOMEXKYTOYHOM aTTECTAIIHH.

Pemenne mnpukimagHBIX 3aJad  OCYIIECTBISIETCS, JIMOO TMPH TIOMOIIA
KOMIIBIOTEPHON CHUCTEMBl TECTHPOBAHHS, JIMOO C HCIOJB30BAHWEM BBIIAHHBIX
3ama4 Ha OyMaxxHoM Hocutene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIECTBIISICTCS TIPOBEpKAa peIICHHUS 3aJad 3K3aMEHATOPOM U BBICTABIIACTCS
OIICHKA, COIJIACHO METOAWKH BBICTABJICHHS OIICHKHM TMPH  TMPOBEIACHUU
IPOMEKYTOYHOU aTTECTAIIHH.

8 YYUEBHO METOJINYECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHUE JUCIHUIIJINHBI)

8.1 IlepeueHb y4eOHOIi JHMTEpPATypbl, HEOOXOAUMOW /IJIsi OCBOEHHS
AUCHMILTHHBI

1. Teopusi BeposITHOCTEM M MaTreMaTHyecKash CTaTUCTHKA [DJIEKTPOHHBIN
pecypc]: Yuebnoe mocooue / WM.A. bmaro, O.B. Crapoxunoa. — Camapa:
IIOBOJDKCKMIMT ~ TOCYHAapCTBEHHBIM  YHUBEPCUTET  TEICKOMMYHUKALMKH |
unpopmaruku, 2017, — Pexxum mpocrtyma: https://www.iprbookshop.ru/75412.html
9BC “IPRbooks”.

2. Bentuens E.C. Teopusi BeposiTHOCTEN M €€ MHXKEHEPHBIC MPUIOKCHUS:
yue6. mocobue / E.C. Bentuens, JILA. OBuapoB. — 3-e u3z., nepepad. u gom. — M.:
Axanemus, 2003. — 464 c.

3. Bentuens E.C. Teopusi ciy4ailHbIX MpOIECCOB U €€ HMHKEHEPHBIC
npuioxenus: yueo. mocooue / E.C. Benrtuens, JI.A. Opuapos. — 3-¢ uza., nepepad.
u gom. — M.: Akagemus, 2003. — 432 c.

4. I'mypman, B.E. Teopust BeposiTHOCTE M MaTeMaTHYeCKasi CTaTUCTUKA:
yue0. nmocodue / B.E. I'mypman. — 12-e uzg. — M.: Beicur. o6pazoBanue, 2008. —
479 ¢. — (OCHOBBI HayK).

5. I'mypman, B.E. PykoBOACTBO K peHIEHHIO 3aJad 10 TEOPUH
BEPOATHOCTEHW W MaTeMaTU4YecKoil craTtuctuke: yued. mocooue / B.E. 'mypman. —
11-e w3n., mepepad. — M.: Briciir. o6pazoBanue, 2007. — 404 c. — (OCHOBBI HayK).

6. COopHUK 3a7a4 IO MaTeMaTUKEe JJisi BTY30B: yueO. mocodue / Ilom pen.
A.B. Edumona, A.C. Ilocnenosa. — 3-¢ uz., nepepad. u gomn. — M.: ®uzMatiur,
2003. -432 c.

7. Uynecenko B.®. CO0OpHUK 3aaHUl MO CHELMATBHBIM KypcaM BBICIIEH



https://www.iprbookshop.ru/75412.html

MaTteMatuku: y4eb. mocooue / B.®. Uynecenko. — 5-¢ uzn., crepeorun. — CIIO.;
M.; Kpacuonap: Jlans, 2010. — 192 c. — (YueOnuku 15 By3oB. CrenuanbHas
JUTEpaTypa).

8. Hyo6posckas A.Il. Kypc Teopun BeposSTHOCTEM M MaTeMaTHYECKOM
cTtaTucTuku: yueo. mocodue / A.Il. Jlyoporckas, E.I'. ['mymiko. — Boponex, BI'TY,
2004. - 161 c.

8.2 IlepeueHb MH(POPMANMOHHBLIX TEXHOJOTHiH, HCNOJb3yeMbIX NPH
OCYLECTBJICHMH 00pa30BaTe/bHOI0 NpoLecca IO AUCHMILIMHE, BKJIIOYAS
nepeYeHb  JIMIEH3HMOHHOr0  NPOrpaMMHOro  olecmed4eHHsl, PecypcoB
HH(POPMALMOHHO -  TeJeKOMMYHUKAUMOHHOW  cetm  «MHTepHeT»,
COBPEMEHHBIX MNPO(ecCHOHAJBHBIX 0a3 [JaHHBIX M HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM:

HaumenoBanue Tun nuueH3uun
IPOrPaMMHOTO O00ECIICUeHUS

OpenOffice Cob6osmnoe [10

Microsoft Windows 7 ITponpuerapuoe 10

Microsoft Office 2007 ITpornpuerapuoe 110

Adobe Reader ITpornpuerapuoe 110

ITpodeccrnonanpHbie 6a3bl JaHHBIX
HaumenoBanue [1b]] DJIEKTPOHHBIN aJipec pecypca

HayuHas syiekTpoHHas OMbIMoTeKa https://elibrary.ru/

DnekTpoHHas OubIMoTeYHas cuctema | https://www.iprbookshop.ru/
IPRbooks
DeKTpoHHO-O0MOMMoTeyHas cucremMa | https://e.lanbook.com/
«JIlaHp»

DnexTponHas oubnmorexka BI'TY https://bibl.cchgeu.ru/catalog/
HOb — HarmonanbHast 3J€KTpOHHAS https://rusneb.ru/
onodInoTeka

I'OCT Dkcnepr — equnas 6aza 'OCTos | https://gostexpert.ru/
PO
KubepJlennnka https://cyberleninka.ru/

PIIHU (Poccuiickuii IeHTp HAyYHOH https://www.rcsi.science/
uH(bOopMaIn)

NudopmarimoHHbie CrIipaBOYHBIC CUCTEMBI

Haumenoanune MCC DIIEKTPOHHBIN aJIpec pecypca
Mauas marematuueckas sunukmonenus | https://reallib.org/reader?file=1352153
MareMaTH4ecKui CipaBOYHHUK https://dict.sernam.ru/
WNudopmanmonnas cucrema https://www.mathnet.ru/

J171s1 BBITIOTHEHUS IOMAITHUX Pabo0T BO3MOKHO MCIOJIb30BaHKe maketoB MAPLE,
MATLAB, MATHCAD, MAXIMA unmu MATEMATIKA gag OC Windows.


https://elibrary.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
https://gostexpert.ru/
https://cyberleninka.ru/
https://www.rcsi.science/
https://reallib.org/reader?file=1352153
https://dict.sernam.ru/
https://www.mathnet.ru/

[Tpu 3TOM nIepedeHbh HHPOPMAITMOHHBIX TEXHOJIOTHUN BKIIFOYACT:

— cOop, XpaHeHue, cUcTeMaTh3alus U BblJjaua y4eOHOM U Hay4yHOU HHpOpMALINH;
— CaMOCTOATEIbHBIN MOUCK JOMOJIHUTEILHOTO y4eOHOTO M HAYYHOTO MaTepHaa ¢
MCITI0JIb30BAaHUEM MTOMCKOBBIX CUCTEM U CaTOB ceTu MHTEpHET, 3eKTPOHHBIX
SHIUKIIONEANN 1 0a3 TaHHBIX;

— HCIOJb30BaHUE DJIEKTPOHHOM MOUTHI MpernojaBarefied U OOydaromMxcs s
PACCBUIKH, MIEPENUCKU U 00CYKIEHUSI BOSHUKIITNX YYEOHBIX MPOOIIEM.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA A1
OCYHECTBJIEHUA OBPA30BATEJBHOI'O ITPOLECCA

394049, Boponexckas 0011, . Boponex, yin. Barytuna, a. 1

VYyeOHble ayTUTOPUH, Kommnekr yyeOHoi MeOenu: pabodee MeCTO
ayn.407/5 npenojasarens (CToi, cCryn); pabouyne MecTa
oOyyJaronuxcst (CToJIbI, CTyJbs1) Ha 60 YeroBeK.
VYyeOHble ayTUTOPUH, Kommnekr yueOHoOM Mebenu: pabouee MecTo
ayn.410/5 npenojasarens (CToi, cCryn); pabouyne MecTa

oOyyaroruxcst (CToJbl, CTyJbs1) Ha 30 YenoBek.

10. METOANYECKHUE YKA3AHUSA AJISA OBYYAIOLIUXCS 11O

OCBOEHUIO JUCIUAIIJIMHBI MOAYJIA)

[To mucuummHe «Teopust BEpOATHOCTEM M MATEMATHUYECKAash CTATUCTUKA»
YUTAOTCS JIEKIUHU, IPOBOJIATCS MPAKTUYECKUE 3AHATHUS.

OcHoBOM

N3yUCHHUA AUCHHUILIMHBI SABJIAIOTCA JICKOWMKM, Ha KOTOPBIX

u3JIaraloTcs HauboJee CyIeCTBEHHbIE U TPYAHBIE BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIe/IIINe OTPAKEHUs B YUYEOHOU JIUTEpaType.

[IpakTuueckue 3aHSITHs HaMpaBieHbl HA NTPHOOPETEHHE MPAKTUYECKUX
HABBIKOB pacuéra OOpaOOTKH OMNBITHBIX JAHHBIX. 3aHATHUS TPOBOIITCS IMyTEM
pEILICHUs] KOHKPETHBIX 3a/1a4 B Ay AUTOPHUHU.

Bup yueOHbIX
3aHATHN

JlesaTenpHOCTD CTyA€HTA

Jlexuus

Hamnucanne koHCHeKTa JEKIMHA: KPAaTKO, CXEMaTUYHO, MOCIEAOBATEIIBLHO
(GbuKcUpOBaTh  OCHOBHBIC  TOJIOKEHHUS,  BBIBOJBI,  (DOPMYITUPOBKH,
0606HI€HI/I$I; IIoM€4yaThb BaXXHBIC MbICIIHM, BBIACIATH KIIHOYEBBIC CJIOBA,
TepMuHbl. [IpoBepka TEpPMHHOB, MOHATUA C TOMOULIBIO SHUUKIONEIUH,
CHOBapeﬁ, CIIPaBOYHHUKOB C BBINIMCBIBAHUEM TOJIKOBAaHHUII B TETpaab
O6o3HaueHue BOIMPOCOB, TEPMHHOB, MaTepHalia, KOTOpPHIE BBI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B pEKOMEHAyemou suteparype. Eciu
CaMOCTOSITENIbHO He YyHaércs pa3olOpaThcsi B MaTepuaine, HEoOXOIHMMO
chopMyJIMpOBaTh BONPOC U 3aJaTh INPENOJABATENI0 Ha JIEKIUH WM Ha
MPAKTUYECKOM 3aHSTUU.

IIpakTueckoe
3aHATHUC

KoHcnektupoBanue peKOMEHIyeMbIX MCTOYHHKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIMI, MOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIpOCAaM, IIPOCMOTP
peKOMeHtyeMoit uTeparypsl. [IpociymuBanue ayiuo U BUACO3ANUCEN 110
3aJlaHHOM TeMe, BBINOJIHEHHE PACYETHO-TpadUUYecKuX 3aJaHUN, pelieHue
3a/1a4 110 AJITOPUTMY.

CamocTosTenpHas
pabora

CamocrosiTenpHass paboTa CTYACHTOB CIIOCOOCTBYET TIIyOOKOMY YCBOEHUS
yu4eOHOr0 Marepuasa W  Pa3BUTUIO  HABBIKOB  CaMOOOpA30BaHMSL.




CamocrosrenbHas padoTa MpeanoaaraeT ciaelyrollne COCTAaBISAIOINE:

— paboTa ¢ TeKCTaMM: y4eOHMKAaMH, CIIPaBOYHHKAMHM, IOMOJHHUTEIbHOM
JUTEPaTypoil, a Takke NpopaboTKa KOHCIIEKTOB JIEKLUH;

— BBINIOJIHEHUE JIOMAIIHUX 33JIaHUI U PacU€TOB;

— paboTa Ha/l TeMaMu JJIs1 CAMOCTOSITEIbHOTIO U3YUEHHUS;

— y4acTue B paboTe CTyIeHYECKUX HayUYHBIX KOH(EPEHIUH, OMMITHA];

— IIOATOTOBKA K POMEXKYTOYHOHN aTTECTALUH.

IToaroroska k
MPOMEKYTOUHOMN
aTTecTaluu

['oToBUTBCS K MPOMEKYTOYHOM aTTECTallMu CIEAYET CHUCTEeMaTHYECKH, B
TeUYeHHUEe Bcero cemectpa. MIHTEHCHBHAs MOJArOTOBKA JOJKHA HA4YaThCs HE
MO3JJHEE, YEM 3a MecCdAll - MOJTOpa A0 MPOMEXKYTOUYHOM aTTecTaluu.
JlanHble niepen 3a4€ToM, 3a4ETOM C OLEHKOM, Tpu HA 3 PeKTUBHEE BCErO
WCII0JIb30BATh JJIsl TOBTOPEHUS U CHUCTEMAaTHU3alliu MaTepHalia.




JIMCT PETUCTPAIIMY U3MEHEHUIA

No
/o

[lepeyeHb BHOCUMBIX U3MEHEHUN

JlaTa BHECEHUs
M3MEHEHHUI

[Tonnuce
3aBEAYIOIETO
kadeapoi,
OTBETCTBEHHOU 32
peanuzanuto OITOIT




