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1. HEJA U 3AJJAYN TUCIHUTIIINHBI
1.1. Heau AuCHUMIHHBI
— (GopMHUpPOBaHUE TEOPETUYECKOW M MPAKTUYECKON MOJITOTOBIEHHOCTH K
WCIIOJIb30BAaHUIO TOHATHUI M METOJOB TEOPUHM BEPOSATHOCTEW, MaTeMaTHYECKON
CTaTUCTUKA ¥ TEOpPUM  CIy4YallHBIX TMPOIECCOB B  MpodeccrHoHaIbHOM
JEATEIIbHOCTH.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

- O3HAKOMJICHHE 00y9aeMbIX C OCHOBHBIMH TIOHSITHSIMHU U METOJaMHU TEOPUU
BEPOSATHOCTEW, MATEMATUYECKON CTATUCTUKHU U TEOPUH CIIyYalHBIX MPOLIECCOB;

— o0y4eHHEe YMEHHUIO OINEePUPOBATh C AOCTPAKTHBIMH OOBEKTAMH U OBITH
KOPPEKTHBIM B YHOTPEOJICHUH BEPOSTHOCTHBIX W CTATUCTUYECKUX TTOHATHH,
CHUMBOJIOB JIJIs1 BRIPQXKEHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHUH;

- MPUBUTUE OOy4Yae€MbIM HaBBIKOB HCIIOJB30BaHUS pPacCMaTPUBAEMOTO
amnrapara TEOpPUM BEPOSITHOCTEH, MaTEMaTHYE€CKONM CTaTUCTUKU U TEOPUU
CIIy4ailHBIX TIPOIECCOB B 3ajlayax aHajdu3a O0e30MacHOCTH HWH(OPMaIMOHHBIX
CUCTEM.

2. MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII
HucuniuinHa «Teopust BEpPOSATHOCTEM M MaTreMaTU4yecKas CTaTUCTUKa
OTHOCHTCS K TUCIUIUIMHAM Oa30Boi yactu Osioka b1.

3. HIEPEYEHDb NIVIAHUPYEMBIX PE3YJbBTATOB OBYUEHMUMSI 110
JUCHUIIJINHE
[Iponecc  wm3yueHumss  gucumiuimHbl — «Teopust ~ BEpOATHOCTEM  H
MaTeMaTH4ecKash CTaTUCTHKa» HampaBieH Ha (OPMUPOBAHUE CIEAYIOIINX
KOMIICTCHITHI:
OIIK-3 — ChoocobeH  HCIOJNB30BaTh  MaTEMATUYECKHE  METOIbI,
HEOOXOIMMBIC JIJIs1 PEIICHUs 3a71a9 MpodeCcCHOHATBHON ACATEILHOCTH.

Pe3ynbTarhl 00yueHHs1, XapaKTepU3yOIHue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHUIUH

OIIK-3 3HaTh OCHOBHBIE ITOHATHUS U METOIBI TEOPHUH
BEPOSITHOCTEM, MATEMATUYECKON CTAaTUCTUKU U
TEOPHUH CIIyYalHBIX IPOLECCOB;

YMETH NIPUMCHATD CTAHAAPTHBIC MCTOABI U
MOACIIN K PCIICHUIO TCOPCTUKO-BECPOATHOCTHBIX
N CTaTUCTHYCCKUX 3alda4,

BJIa/IE€Th HaBBIKAMH UCTOJIb30BaHUSI PACUETHBIX
dbopMy1, TabNIUL, KOMIBIOTEPHBIX IPOTPAMM MIPU
pEIIeHUN MaTeMaTHIECKUX 3a]1a4.

4. OB BEM JJUCIIMITJINHBI
O6mrast  TpymoémkocTs  aucnuiuinabl  «Teopuss  BeposATHOCTEH |
MaTeMaTH4YeCKasl CTAaTUCTHKA» cocTaBiisieT 11 3. e.
Pacnpenenenvie Tpy10EMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouyHasi popma o0OyueHust
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5. COAEPKAHUE JUCHUITJIMHBI (MOAYJISA)
pacnpeaejeHue

5.1 Copep:xxanue pa3aejoB JAUCHUIINHBI

U

TPYAOEMKOCTH 110 BUIaM 3aHATHIA
o4Has popma 00yUeHHsI

Ne i/

HawnmeHnoBaHue TeMbI

Copeprxanue pazzena

Jlekig

[pax
3aH.

CPC

Bcero,
yac

1

BeposTHOCTHOE
IPOCTPAHCTBO

[IpenmeT Teopuu BEpOSITHOCTEIA.
IIpocTpaHCTBO 37EMEHTAPHBIX COOBITHI.
Cry4aiiabie coObITHA. Anredpa COOBITHIA.
Yacrora. CTaTHCTHIECKOE ONIPECIICHUE
BEPOATHOCTH. AKCHOMAaTHIECKOe
omnpeneneHne BepossTHOCTH. OCHOBHBIE
CJIJICTBUSI N3 aKCHOM BEPOSITHOCTH.
JluckpeTHoe BepOSITHOCTHOE
npoctpancTBo. Knaccuueckoe
olIpe/ieIeHHe BEPOSATHOCTH.
I'eomeTpudeckast BEpOSITHOCTS.
I'mmepreomerpudeckas Gpopmyrna.
YcnoBHas BEposSTHOCTh. Teopema
YMHOXeHHs BeposTHOocTel. He3aBucumbie
coObiTHst. PopMyria MOJHOW BEPOSITHOCTH.
Dopmysr baiteca. Cxema bepryiim.
BbuHomuanbHOE M reOMeTpUYEcKoe
pacnpenenenus. O600IIEHUsT CXEMBbI
bepnymu. [Tpoussosiue GyHKIHH.
Teopema Ilyaccona. Pacnipenenenue
[lyaccona.

12

24

Cry4JaiiHble BETUYUHBI U
HX pacnpe/eneHue

Cry4aiinble BeU4UHBL. THIIBI CiTyyaiiHbIX
BenuuuH. OyHKIUS pacnpeneneHus. 3aKoH
pacrpeneneHus TUCKPETHOH BEINUYHHBI.
ITpumeps! AUCKPETHBIX 3aKOHOB.
[InoTHOCTH pacmpeeneHus BEpOATHOCTEH
HENpPEepbIBHOM CiTydaiiHOM BETMYUHBI.
ITpumeps! HEPEPBIBHBIX paclpeIeICHU]:
paBHOMEpHOE, II0Ka3aTeIbHOEe, TaMMa,
Koum. YucnoBele XapaKTepHUCTHKH
pacnpenencHus Ciy4aiHOM BETMYMHBI:
MaTeMaTHYeCKOoe OXXUIaHue, MOAA,
MeJuaHa, JTUCIepCus, CpeaHee
KBagparnieckoe otkiaoHenue, CAO,
UHTErpajpHoe ymupenue. LlenTpanbaele 1
Ha4YaJIbHbIE MOMEHTBHI CITy4aiHbIX
BEJIMYMH, KBAHTHJIb, KDUTHYECKAsl TOYKA.
MeTog MOMEHTOB. MeTo 1 IPOU3BOIAIINX

12

24




(GYHKLMI 1719 HAXOXKIACHUS YUCIIOBBIX
XapaKTEPUCTHUK CITy4alHbIX BENUYUH.
HopwmansHoe pacnpesiesieHie 1 ero
cBolicTBa. IHTErpan BeposITHOCTEH.
[IpaBuio 3c.

MHoromepHbie
Clly4aiiHble BEJIMYUHBI U
HX CBOMCTBA

MHoromepHsl€e cilyyaiiHble BETUYUHBL.
ODyHKIMA paclpeiesieHHs CIIy4aliHOro
BEKTOpa. JIMCKPETHBIN Cily4allHbIH BEKTOP.
[110THOCTH BEPOSATHOCTH HEMPEPHIBHOTO
cinydaiiHOro Bektopa. HezaBucumocts
CIy4allHbIX BEJIMYMH. MaTremaThuueckoe
OKHJAHHUE U AUCIIEPCUS CITy4aitHOTO
Bekropa. KoBapuarnus. Koagdument
koppemsinuy. CBoiicTBa KOBapHaLlUH.
KoBapuanus miuHEHHON KOMOUHAITUH
CIIy4al{HbIX BEJIMYMH, JUCIEPCUS CyMMBI
HEKOPPEITNPOBAHHBIX BETUYHH.
HaxosxaeHne YHiCIOBbIX XapaKTePHCTHK
OMHOMHAIILHOTO PACTIPEAEIICHNS.
MHoromepHsbIif HOpMaJIbHBIN 3aKOH
pacnpezneneHus Ciry4aiiHOM BeTMYKHBI.
HopMmarnbHblii 3aK0H pacnipeesieHus
JIByMEPHOH CclTy4aifHO! BEJIMYMHBIL.
DJUTHIIC paCcCeUBAHMUS.
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DYHKINHU OT CIIy4aiHbIX
BEITMYHNH

OYHKINK OT CIy4aiHBIX BEITUYUH. 3aKOH
pacrpeneneHus: GYHKIUH OT OJHOH
cinydaiiHOM BenuuuHbl. Pacnpenenenue

X2. 4 it
n - UHCIIOBBIE XapaKTEPUCTHKU (yHKIHEA

ciy4aiHOU BearuuHbl. OyHKIUU
ciy4aiHbIX BeKTOpoB. HaxoxeHue
3aKOHA pacrpeiesieHus. 3akoH
pacrpeneneHus] CyMMBI CITy4alHBIX
BEIUYHH. 3a7aua KOMIIO3HIIHH.
Kommno3zunuonHas ycToH4uBOCTh
CITy4aifHBIX BEJTHYHH.
XapaxTepuctiuueckue QyHKINH
CIIy4alHBIX BEJIMYHH, UX CBOMCTBA.
[Tpumepsl XapaKTePUCTHUCCKUX (PYHKITHA.
Penrenne 3aaum KOMIO3UIIMN C TIOMOIIBIO
amrapara XapakTepUCTHIeCKUX (QyHKIUH.
HUcnons3osanue nakeros Excel, MathCad
IUTSL PEHICHUS IPSMBIX U 0OpaTHBIX 33124
TEOpUHU BEPOSITHOCTEH, pacuéra YuCIOBBIX
XapaKTEPUCTHK.

12

24

Hpez[em)HLIe TCOPEMBI
TCOpHUHU BepOﬂTHOCTeﬁ

3axoH 6osbmux yncen. HepaBeHcTBa
Yeownuena. Teopema UedbimeBa. Teopema
bepnynnu. Teopema Mapxosa.
LlenTpanbHast npeienbHAs TEOpeMa U ee
CJICJICTBHSL.

12

Br16opounslit MeTot

Marematuueckas CTaTUCTHKA, €€ CBA3b C
Teopuel BEpOsTHOCTEH. 3a1aun
MaTeMaTU4eCKON CTaTUCTUKH.
CraTucTHYecKas COBOKYITHOCTb.
I'enepanbHast COBOKYITHOCTE. Bribopka.
CymHoCTh BBIOOpPOYHOTO MeToa. Brabr
BEIOOpOK. Crioco0BI 0TOOpA.
Bapuarmonnstii pag. Ctatuctuieckoe
pactipeiesieHue BEIOOPKH (AUCKPETHBIH
cTaTucTU4ecKuil psn). ViHTepBaibHbIi
cratuctuueckuit psa. I'padrueckoe
Ipe/ACTaBIeHNe BEIOOPKU: TOJUTOH U
THCTOTpaMMa. AJITOPUTM HOCTPOEHHS
THCTOTpaMMBI 9acToT. DopMyIst
Crepmxeca u bpykca. Dmmupraeckas
(yHKIMS pacnpeneneHus U e€ CBoiicTBa.
CraTucTHyecKas oleHKa. ToyeyHbie
OLIEHKH, TpeOOoBaHuUs K HUM. [ eHepanbpHas
u BeIOOpOuHas cpennue. ['eHepanbHas 1
BbIOOpOyYHas nucnepcun. IlonpaBoyHblii
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30

50




ko3¢ durent beccens. Mcnpasiennas
BBIOOpOYHAs Aucnepcus. I'eHepanbHoe
cpenHee KBaApaTHIECKOE OTKIOHEHHUE U
ero onenka. OneHka Jucnepcuy u
CpeIHero KBaJpaTHIeCKOro OTKIOHEHHUS
BBIOOPOYHOM CpeHei (cTaHmapr).
CratucTidecKe OIEeHKH MOJIbI, MEANAHEL,
MOMEHTOB, 3KCIIECCa, aCHMMETPUH. MeTof
MOMEHTOB. MeToJ1 MaKCUMaTbHOTO
npasgononoous. OyHKuus
npaBaononoous. YpaBHeHue
npasrononobus. MHTepBanbHas OleHKa.
JloBepuTenbHast BEpOSTHOCTh
(Han&xHOCTh). JIOBEepHUTEIBHBIN HHTEPBAII.
HaxosxneHne JoOBepHUTEIbHBIX HHTEPBAIOB
JUTSL MATEMaTHIECKOTO OXKUIaHUS
HOPMaJIbHO PacIpeeNEéHHOro MpU3HaKa
TeHEepaIbHON COBOKYIHOCTH NPH
U3BECTHOM CPEJIHEM KBaJpaTUIECKOM
orknonernu. Koaddumument CrerogenTa.
JloBepHUTENbHBII HHTEPBAI ISl TUCIEPCUH
HOPMaJIbHON Clly4alfHON BEIMYHMHBIL.
JloBepuUTenbHbIM HHTEpBAN AJIS
BEPOSTHOCTH ycliexa B cxeMe bepHyiu.
Pacnpenenenne CThroneHTa.

IIpoBepka
CTaTHCTUYECKUX TUIIOTE3

Crarucrayeckas TunoTesa. Buasl rumores.
Ommbku 1-ro u 2-T0 poxa. YpoBeHb
3HaYyUMOCTH. CTaTUCTUYECKUI KpUTEpUH,
ero HaOoaeMoe 3HaueHue. Kpurudeckast
00macTh, ¢€ Bumbl. O0NACTh TPUHSITUSL
runote3bl. Kputnueckue Touku. OCHOBHOM
MPUHIHUIT TPOBEPKH CTATUCTUUECKUX
THIIOTE3.

MormmHocTs kputepus. CpaBHEHHE ABYX
JHCIEePCH HOPMATbHBIX TeHEPaTbHBIX
coBokymnHoctell. Kpurepuit ®umepa -
CHenexopa. CpaBHEHHE JIByX CPEIHUX
MIPOM3BOJIBHO PACIPEIeIEHHBIX
reHepaJbHBIX COBOKYITHOCTEH. Z -
kputepuii. CpaBHEHHE JBYX CPETHIX
HOPMAJIbHBIX T€HEePaIbHBIX
coBokymHocTelt. Kpurepuit CTproneHra.
CpaBHEHHE HECKOJIBKHIX JHCIEPCHI
HOPMAJIbHBIX T€HEPATbHBIX
COBOKYITHOCTEH 10 BEIOOPKAM Pa3iniyHOTO
o6béma. Kpurepuit baptierra.
OnHOGaKTOPHBIN JUCIEPCHOHHBIN aHAJIN3.
®dakTopHas M 0CTaTOYHAsI AUCTICPCHH.
[NonsTHE 0 MHOTO(AKTOPHOM
JMCIEPCHOHHOM aHAIIH3e.
JIByx(pakTOpHBII qHCTIEPCHOHHBIN aHAIN3.
Kpurepwuii cornacus x° I[lupcona.
IIpoBepka runoTe3sl 0 HE3aBUCUMOCTHU
JIBYX CilydalHbIX BeauuuH. IIpoBepka
TUIOTE3BI O paclpeesieHu reHepaIbHON
COBOKYITHOCTH 110 3aKkoHy ITyaccoHa.
Kpurepuu cornacust Koamoroposa,
Komvoroposa - CvupHoBa. CpaBHeHHE
BEPOSATHOCTH yCIIeXa P B OJJHOM
UCIIBITAHHH C 33JJaHHBIM 3HAYCHUEM [y,
VMcnonb30BaHue 10BEPUTENBHBIX
MHTEpBAJIOB /Il mapametpa pP. [Iposepka
TUIIOTE3BI O PABEHCTBE ITapaMETPOB IBYX
OMHOMUAIIBHO pacnpenenEHHbIX
coBokymHocTel. Hemapamerpuaeckne
METO/Ib MATeMAaTHIECKOH CTaTHCTHKY.
Kpurepuii 3nakos. Kpurtepuit
Vunkokcona. Kpurepuii
VYunkoxkcona-Manua-Yutau. Kputepuii
CEpHUH.
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KoppensunonHo-
perpeccUOHHbIN aHaNnu3

Bunel 3aBucuMocCTeEl MEXKAY Cilyd4allHBIMU
BEJTMYMHAMU. Y CJIOBHBIE CPEIHHE.
YcnoBHBIE MaTEMAaTHUECKUE OXKUIAHUS
JUCKPETHON CITy4aiiHON BEIMYHUHBI U
¢yHKIMN perpeccuu. Berbopounsie
ypaBHeHus perpeccun. Ko dumment
JMHENHOi perpeccuu. JIunelinas
perpeccHoHHas MOJIeNb O0IEro BUIA.
OTbICKaHKE MTApaMeTPOB BHIOOPOYHOTO
YpaBHEHUS JINHEHHON PErpeccuu 1o
HECTPYMITHPOBAHHBIM JaHHBIM.
T'eomeTpraecknii CMBICT BEIOOPOTHBIX
K03 QHUIIHEHTOB INHEIHON perpeccuH.
Koppemsmonnas tabnuma. Beibopounsie
YpaBHEHUS JIMHEHHOH perpeccuu B cirydae
CTPYIIHMPOBAHHBIX JaHHEIX. MeTox
HaMMEHBIINX KBajApaToB. HekoTopsie
HeJMHEeHHbIE 3a/1a4H, CBOJISIIHECS K
JIMHEWHBIM MozemsM. ['eHepanbHblii u
BBIOOPOYHBIN KO PUIUEHTH THHEHHON
koppesinuy. CoiictBa Koaddurmenta
Koppersinuy. MHO)KeCTBEeHHas
koppesinust. KoaddurmenTts! panroBoit
koppensuun Criupmena u Kenpanna, cBsizb
Mmexxy Humu. opmyna s
koddPurmenta Crimpmena npu HATUIUH
CBSI3aHHBIX paHroB. Koadduuuent
KOHKOpPJIAIiH (COTJIACOBAaHHOCTH) PAaHTOB
Kenpanna. KoadumumeHTs accommanuu,
KOHTUHI€HIIUY (CONPSKEHHOCTH),
OHcepHaIbHON KOPPEISIIUH.
IMonnHOMHManbHast, CTEIICHHAs,
MOKa3aTelbHas, SKCIOHEHIMAIbHAS,
runepOoIYecKas perpeccum.
Jluneapuzanus SKCIIepIMEHTAIbHBIX
JAHHBIX JUIS CTETICHHOH,
SKCIIOHEHIIMAIBHOM U rHIepO0InIecKoit
perpeccun. Vcrionp3oBaHue
OPTOTOHAJBHBIX CUCTEM (hYHKIIHH.
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CrydaiiHble IPOIIECCH U
UX XapaKTePUCTHKU

Crnydaitabrii mponecc. CeueHne
ciIy4aiiHOTro mpouecca. Tpaekropus
(peanu3amnys) crydaifHOTO mporiecca.
XapakTepuCTHKH CIy4ailiHOTO Mpoliecca.
MaremaTuueckoe 0XKHAaHKE CITy4aiHOTO
npolecca U ero cBoiictsa. Jlucnepcus
ciryqaifHoOro mporiecca 1 €€ CBOiCTBa.
IlenTpupOBaHHBIN ClTydalHBII Mpolecc.
KoppensuronHas QyHKIUS CITydaifHOTO
nporecca u e€ cBoiicrsa. HopmupoBannas
KOppeIsIHOHHas (QyHKIHS CIydaifHOTO
npouecca u e€ cBoiicTBo. B3anmuas
KOppessIHOHHas GYHKIHUS JBYX
CITy4alHbIX MPOLIECCOB U €€ CBONCTBA.
KoppenupoBaHHbIe 1 HEKOPPETUPOBAHHBIE
ciyyaiinele npouecchl. HopMupoBaHHast
B3aMMHasl KOPPETAHOHHAs QYHKIUS JBYX
CITy4alHBIX MPOIIECCOB U €€ CBONUCTBO.
Teopema 0 MaTeMaTH4ECKOM OXHIAHUN
CYMMBI KOHEYHOTO YHCIIa CITyJaiHBIX
MPOIIECcCOB U ciencTBre u3 Heé. Teopema o
KOPPEJIILMOHHOM (yHKIIUH CyMMBI IBYX
KOPPEIUPOBaHHBIX CIIy4aiHbIX IPOLECCOB,
e€ 00001ICHNE U CICACTBHS U3 TCOPEMBI.
CX0aMMOCTh B CPEAHEKBAAPATHIHOM
MOCJIE/IOBATEILHOCTH CITy9aiHBIX BEJIMINH
u e€ mpeielNT B CPeTHEKBAAPATHIHOM.
JuddepeHmpyemplii cirydaifHbIH Tpoiece
u ero npoussojHas. Teopema o
MaTeMaTH4eCKOM OXHIaHUU ITPOU3BOTHOM
OT CJIy4aiiHOTO Ipouecca 1 e€ 00001eHHe.

24




TeopeMbl 0 KOPPENAHMOHHON QYHKIIHH
MIPOU3BOJHOM OT CIIy4alHOTO mpolecca U
B3aHMHO# KOPPEISIIHOHHON (YHKIHN
CJIy4alfHOro Ipolecca 1 ero Npou3BOJHOM.
Hnterpan ot ciayuaiiHoro mpouecca.
TeopeMbl 0 MATEMaTUYECKOM OXKUIAHUH,
KOpPEJISIIIMOHHOM (YHKIINH HHTErpaja OT
ciydaiiHoro npouecca. Teopema o
B3aHMHO# KOPPEISIIHOHHON (YHKIHN
CllyqaifHOro mpoliecca ¥ HHTerpaia oT
Hero. CTalMOHApHBINA CITyJaifHBIN
rpouecc 1 ero cpoifctBa. CBoHCTBa
KOpPEISIMNOHHON (yHKITNH
CTaLlMOHAPHOI'O CIy4aliHOTO Ipolecca.
HopmupoBanHas KOppesMOHHas
(YHKIHS CTaIIOHAPHOTO CITy4aifHOro
npoiecca u e€ cBoiicTBo. CTalMOHapHO
CBSI3aHHBIE CITy4alHbIE MPOLECCHI.
Koppensiuronnast GyHKIUS TPOU3BOIHOMN
OT CTallMOHAPHOTO CIIy4aifHOTO IpoIiecca.
KoppensunoHHas GyHKIUS U TUcHepcust
HHTEerpaja oT CTallMOHAPHOI'o cIy4aifHOro
npoliiecca. BzauMHas KoppensiuoHHas
¢ynkuns quddepeHEpyeMoro
CTaI[MOHAPHOTO CIIy4aifHOTO mpouecca u
ero npou3BoAHbIX. CrekTpanbHas
IUIOTHOCTH CTAI[IOHAPHOTO CIy4aifHOTO
npouecca. @opmynsl Bunepa - XuHunHa.
HopmupoBanHas criekTpajibHas
IUIOTHOCTh. B3anuMmHas cnekrpanbHas
IUIOTHOCTH JIBYX CTALIMOHAPHBIX U
CTALlMOHAPHO CBSI3aHHBIX CIIy4aiHbIX
npoueccoB. BelpaxkxeHue B3auMHON
KOPPEISIIMOHHON (QYHKITHH Yepe3
B3aMMHYIO CIIEKTPAIIbHYIO TNIOTHOCTb.
CranuoHapHas TUHEIHasT AMHAMIYEeCKast
cucrema. Gopmyna 111 MaTeMaTU4eCKOro
O)KHJaHHS BBIXOJIHOW (pyHKIHUH.
[epenatounas Gpynknus. YactoTHas
XapaxkTepucTuka. CBsi3b MEXIY
CIEKTPAbHBIMH INIOTHOCTSIMU BBIXOTHO
1 BXOJHOH (yHKumit. Beipaxxenne
KOPPEISIIMOHHON (QYHKITNH B AUCTIEPCHN
4gepes3 CIEeKTPaIbHYIO MIIOTHOCTD
BBIXOJTHOM (DYHKIINYL.

10

MapkoBckue poleccs

CiryyaitHbIi po1Iecc C JUCKPETHBIMU
cocrostHusMH. Cy4aifHbIi rporiecc ¢
HENpPepbIBHBIM BpeMeHeM. MapKOBCKHI
CITy4alHbIM MPOLECC C AUCKPETHBIMU
COCTOSTHUSIMA (TIporiecc 6e3
nocnenericteus). ['pad cocrosHmiA.
BepositHocTu cocTostHuit cuctemsl. Lllaru
CIIy4aifHOTo Ipolecca ¢ JUCKPETHBIMU
cocTossHUSIMU. MapKkoBckas 1emb (enb
Mapxkoga). [lepexogHast BEpOSITHOCTD.
OpnHopoHast 1ers MapkoBa. Marpuna
repexo/ia CUCTEMBI, CBOICTBa €€
3JIEMEHTOB. MapKOBCKHI CIydaiHbIH
MPOIIECC C TUCKPETHHIMU COCTOSIHUSIMH U
HETPEepBIBHBIM BpeMeHeM. Pa3MedeHHBII
rpad cocTosHMiA. YpaBHEHUSA
Konmoroposa, mpaBujIo UX COCTaBICHHUS.
[IpenenbHBIN cTallMOHAPHBIN PEXUM.
[IpenenpHbIe BEPOATHOCTH COCTOSTHUH, X
BEPOSTHOCTHBIN CMBICI i HAXOXK/ICHHE.
[pomnecc rubemu-pa3sMHOKEHHSL.

24

11

CucTeMbl MaccoBOTO
00CITyKMBaHUS, UX
JIEMEHTHI U
XapaKTePUCTHKU

Cuctema 00ciTy>)KUBaHUS, BXOIHOM MOTOK,
BBIXOJTHO MIOTOK, OYEPEAN. UX IIEMEHTBL
IMporecchl MaccoBOrO OOCITY)KUBAHUSL.
3aaBku (TpeboBanus). Aucrumninaa

24




ouepenu. Bpems oxxunanus
obciryxuBanus. Kanans! 06cmyxuBaHus.
Knaccuduxarus cucreM odcimyKuBaHusl.
[IpenmeT TeopuH MaccoBOTO
obcmyxuBanus. [Ipocredmmii HOTOK.
CranyoHapHOCTh ¥ OPJHHAPHOCTD
BXOJIHOTO IIOTOKA, OTCYTCTBHE
MOCIEJEHCTBUS BO BXOJHOM TTOTOKE.
Teopema o uucine 3asBOK NpHU NPOCTEHIIEM
BXOJIHOM IIOTOKE U CIIEJICTBUS U3 HEE.
HNHTEHCUBHOCTH (TUIOTHOCTH )
npocreiimero noroka. Teopema o
JUTITEIILHOCTH BPEMEHHOT'O HHTEpBaa
MEXIy IByMs ITOCJIeIOBAaTEIbHBIMU
3asBKaMU B IIPOCTEHIIIEM BXOHOM HOTOKE
u ciencTBre U3 He€.  Bpems
00CITyKHUBaHHs, €€ INIOTHOCTh
pactpenencHus (BEpOsITHOCTEH).
HHTeHCHBHOCTE 00CTy)KUBaHUs, €€
¢yHKnus pacnpeneneHus. Bpems
OXKHJaHWs, e€ IUIOTHOCTh pacupe/eIeH s
(BeposiTHOCTEIT) M QyHKIHS
pacIpesieNieHHUsI.

12

OCHOBHBIEC IPUHIUTIBI
MOCTPOCHUS MAPKOBCKHIX
MoOJieJieii MacCOBOTO
00CITyKHBaHUS

OCHOBHBIE IPHHIMUIIBI TOCTPOSHUS
MAapKOBCKHX MOJENIEH MacCOBOTO
obciryxuBanus. Pazmeuennslii rpad
COCTOSIHUHM, ero 31eMeHTsl. [IpaBuio
cocraBiieHns ypaBHeHUH KonMoroposa.
AOGCONIOTHAs! U OTHOCUTEIIBHAS
HPOITyCKHasi cHOCOOHOCTh. CHCTEMBI
MaccoBOTO OOCITY)KUBAHHS C OXKHIAHHEM.
MHTeHCHBHOCTD yX0/1a U3 O4epenu.
Pasmeuennslii rpag cocrosHuit
paccMaTpuBaeMoi CUCTEMBI
00CITy’)KUBaHHS, CHCTEMA YPaBHEHUIT
Konmoroposa 1i1s Heg.

24

13

CranyoHapHBIi pexuM
(YHKIIMOHHPOBaHUS
CHCTEM MacCOBOTO
00CITyKHBaHUS

CranuoHapHBII pexuM
(YHKIIMOHHPOBAHUS CHCTEMBI
obciryxuBanus. Cucrema ypaBHEHHUI
Kommvoroposa ist cHCTEMBI
OOCITY’)KUBAHHS C OKHUIAHUEM.
BepositHocTu cocrostuuit. [lpuBeaénnas
IUIOTHOCTH MOTOKA 3asBOK. [IpuBenéHuas
IUIOTHOCTB MOTOKA yXO0/1a 3asBOK M3
ouepeau. CpeqHsis JUTHHA OUepe]IH.
OTHOCHTENbHAS MPOITYCKHAs CHOCOOHOCTH
cuctembl. CpenHee YUCiI0 3aHITHIX
KaHaJIOB oOCTykuBaHMs. Uncrast cucrema
0OCITY’)KUBAHHS C OXKHUIAHIEM U €&
ocobenHocTH. OCOOCHHOCTH CHCTEMEI
o0CIyXKUBaHUs ¢ 0TKa3aMu. DopMyItbl
Opnanra. OcoGEHHOCTH CTAIMOHAPHBIX
PeKUMOB (PYHKIIHOHUPOBAHHS CHCTEM
00CITy’KBaHUS C OTPaHHUYEHHON JITHMHON
OUepeIH.

12

Hroro

108

108

144

360

5.2 IlepeyeHb J1a60PaTOPHBIX PadoT
He npenycMoTpeHo yueOHBIM IJIaHOM

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

B cootBeTcTBUM C y‘—IC6HBIM IINTaHOM  OCBOCHHUC OHMCHHUIIIIMHBI

N KOHTPOJIBHBIX PABOT

HE

IpeyCMaTPUBAET BBIMIOJIHEHUE KYypCOBOTO MPOEKTa (paboThl) MM KOHTPOJIHHOU




padoTHL.

TUnoBbie paCUEThI.

YeTBEPTHIN CEMECTP

TunoBor pacu€r mno TteMe «YUHUCIOBBIE XApAKTEPUCTUKHU CIIYYAMHBIX
BEJIMYMH », BBIIAETCA Ha 7 Henele, MpuéM Ha 9 Henene, TUIIOBOM Pacy€r Mo TeMe
«HucnoBble XapaKTEpUCTHKU CIIy4allHbIX BEKTOpPOB», BBINAETCS Ha 15 Henene,
npuém Ha 17 Henene.

[TaTe1it cemectp

Tunosoit pacuér mo teme «BbIOOpOUHBI METOY, BHIAAETCS Ha 6 HENene,
npuéM Ha 8§ Hezdene, TUMOBOM pacu€r mo Teme «lIpoBepka CTaTUCTUYECKHX
runore3. KoppersauuoHHO - perpecCHOHHBIN aHaiau3», BbLAAETCS Ha 16 Hepnene,
npuéM Ha 17 Henene.

[lecTou cemectp

TumnoBoili pacué€r no teme «Teopus cirydallHbIX MPOIECCOB), BBIIAETCS HA 6
HeJene, TpuéM Ha 8 HeJllele, TUIIOBOM pacyeT mo teMe «MapKoBCKUE ClydaiiHbIe
npolecce», BblAaérca Ha 14 Henmene, npuém Ha 16 Hegene, TeCcT mo TeMe
«CucTeMbl MaccoBOro 00CITyKuBaHus» Ha 17 Henene.

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUS
IMPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JAUCHUIIJINHE

7.1. Onucanue mokaszareJieil 1 KpuTepueB OLUECHUBAHUS KOMIIETEHLMIA
HA Pa3JIMYHBIX 3Tanax uX GopMUPOBaHUSA, ONIUCAHUE LKA OLCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHUW M MEKCECCHOHHOW aTTeCTaluu
OLIEHUBAIOTCA MO CIEAYIOLENH CUCTEME:

«aTTCCTOBAH»,

«HEC aTTCCTOBaH).

K Pe3yabTaTel 00yuenus, K

oMIIe- XapaKTepusywiuue UTEPUN

— c q)gpmpl; 5 :Hﬂl;lm OIIEHI/IBZI:HI/ISI ATTecTOBaH He arrecroBan

KOMIICTCHITUH

OIIK-3 3HAaTh OCHOBHbIE Tect Brmonaenue pabdor B | HeBrimonmHeHne
HOHSTUS U METOBI CPOK, paboT B CpOK,
TEOpPHUH BEPOSATHOCTEN, HIPEeJyCMOTPEHHBIN B |TIPENyCMOTPEHH
MaTeMaTHYECKON pabounx mporpammax | bl B paboumnx
CTaTUCTHKH U TEOPHUU IporpamMmax
CIIy4yalHBIX MIPOLIECCOB;
YMETb NIPUMEHATH Pemenue Brmonaenne pabdort B | HeBwimonmHeHne
CTaHJApPTHBIE METOMBI M |CTaHJAPTHBIX CPOK, paboT B CpoK,
MOJIENTH K PEIICHUIO MPaKTHIECKHX MIPEIYCMOTPEHHBINA B |TIPETyCMOTPEHH
TEOPETUKO-BEPOATHOCTH |3aa4 pabouux mporpamMmax | bIif B paboumnx
BIX M CTATUCTUYECKHUX IporpamMmax
3a1a4;
BJIAJIETb HABBIKAMU Pemenue Brmonaenne pabdort B | HeBwimonmHeHne
HCTIONIE30BaHUS MIPUKIIATHBIX CPOK, paboT B CpoK,
pacu€THBIX hopmy, 3aj1a4 B IPEeJyCMOTPEHHBIN B |IPENyCMOTPEHH
Ta0n11, KOMIBIOTEPHBIX |KOHKPETHOM pabounx mporpammax | bIif B paboumnx
IPOrpaMM MpH PELICHUH [[IPeIMETHON IIporpaMmax
MaTeMaTHYECKHX 3a1a4. |o0macTi

7.1.2 JTan npoMeKyTOYHOTO KOHTPOJIsI 3HAHUI




Pe3ynbTarthl mMpOMEXYyTOUYHOTO KOHTpPOJS 3HAHUW OIEHUBAIOTCS B 9, 6, 7
ceMecCTpe JIJIsi OUHOM (opMbl OOYUEHHS MO JBYX/UEThIPeX0aNIbHON CUCTEME:

«3a4TCHO»

«HC 3a4TCHO»

K PesyabTaThl 00y4enus, K
OMIIe- XapaKTepHu3yriue UTECPUHU
TeHIHs ctl)EPM"pI;B:’HHI:CTb OHEHI/IBEHHH 3aureno He saureno
KOMIIETCHIIUH
OIIK-3 3HaTh OCHOBHBIE Tect Brinonnenue tecta Ha | Brimonnenue
TIOHSTHS H METOIBI 70-100% menee 70%
TEOPUU BEPOATHOCTEH,
MaTeMaTHYECKOM
CTaTUCTUKU U TEOPUU
CIIy4alHbIX IPOLECCOB;
YMETh IPUMEHSATh Pemenue IIponemoncTpupoBan 3amaun He
CTaHJAapTHBIE METOJbI U |CTaHOAPTHBIX BEPHBIN XOJ pELICHMUS B pELIEeHbI
MOJIEJIH K PEIIECHUIO0 MPAKTHUECKHUX OONBIIMHCTBE 3324
TEOPETUKO-BEPOATHOCTH |3a71a4
BIX ¥ CTATUCTHYECKUX
3a/1a4;
BJIaZIETh HaBBIKAMU Pemenue IIponemoncTpupoBan 3anauu He
WCIIOJIb30BaHUS MIPUKIIATHBIX BEPHBIN XOJ PEIICHHUS B peteHsl
pacuéTHBIX popmy, 3a/1a4 B OONBIIMHCTBE 3324
TaOIIHII, KOMITBIOTEPHBIX [KOHKPETHOM
MIPOrpaMM MpH pEeLICHNH |IpEAMETHON
MaTeMaTHYECKUX 3ajad. [obmacTu
0054
«OTIIMYHO»,
«XOPOoUIO»;
«KYOOBJICTBOPUTCIIBHOY,
CHCYIOBJICTBOPUTCIIEHO)).
PesyabTaTer Kpurepu
Komme- 00yyenus, u Heyaosa
XapaKTepu3youue OT1au4HO Xopomio Ynona.
TEHU U chopmMupOBaHHOCTH OLlCHUBAH
KOMIIETCHIIUH us
OIIK-3 3HaTh OCHOBHBIE Tect Brimonne | Boinonnenue | Beinmonnenue | B Tecte
TIOHSTHUS U METO/IbI HHUe TecTa| Tecra Ha 80- Tecta Ha 70- MeHee
TEOpUu Ha 90- 90% 80% 70%
BEPOSITHOCTEH, 100% MIPaBUIIb
MaTeMaTH4eCKOI HBIX
CTaTUCTUKU U OTBETOB
TEOpUU CIyYailHbIX
MIPOLIECCOB;
yMmeTb npuMeHaTh |Pemenue | 3amaum |IIpomemonctpu | [IponemoncTpu | 3agaun
CTaHJapTHbIE CTaH/apTH |pelLIeHbl B| poBaH BEepHBINA | poBaH BEpHBIN HE
METOJIbl U MOJIENH K [BIX MOJIHOM | XOJI PeLIEHUs | XOJ pelleHus B | peleHbl
pelIeHunto npaktudec| o0béMe | Bcex, HO HE OONBIIMHCTBE
TEOPETUKO-BEPOSTH [KUX 3a1a4 | MOIydeH MOJTy4YeH 3amad
OCTHBIX U bl BEpHBIE | BEPHBIA OTBET
CTAaTHCTUYECKUX OTBETHI BO BCEX
3a/1ay; 3aadax
BIaaeTh HaBbikamMu |Pemenne | 3amaum |[Ipomemonctpu | [Ipogemonctpu | 3amaun
HCIIOJIb30BaHUS MIPUKIJIAH |pEeIIeHbI B| pOBaH BEpHBINA | pOBaH BEPHBIH HE
pac4ETHBIX BIX 337]a4 | TOJIHOM | XOJ pemIeHusi | XOJI pemeHUs B | peIIeHBI
¢dbopmyi, Tabimr, B 00BéMe U | Bcex, HO HE OOJBIIMHCTBE
KOMITBIOTEPHBIX KOHKPETH | MOJIy4eH MOJIy4€eH 3a1a4y
MporpaMm Npu oit bl BEpHbIE | BEpHBI OTBET
pelieHun MpeIMEeTH | OTBETHI BO BCEX
MaTreMaTHYeCcKuX |[oH 3a/a4ax




|3anaq. |06J'IaCTI/I | | | | |

7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeaCTB  (THIOBBIE
KOHTPOJIbHbIE 33JaHUSl WM HHbIe MaTepUuajibl, He00X0AMMBbIe VISl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB H (MJIH) ONbITA 1€ATEILHOCTH)

7.2.1 IlpuMepHbIi TlepeyeHb 3aJaHUil Il NOATOTOBKH K
TECTHPOBAHUIO

[TaTe1it cemecTp
1. Korga npumeHsieTcst Ki1acCUYecKuit crnocol 3aaHusi BEpOSTHOCTH:

a) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHIA OECKOHEYHO, BCE COOBITHS
PaBHOBO3MOXHbBIEC U HE3aBUCUMBIE;

0) MPOCTPAHCTBO AIEMEHTAPHBIX COOBITUI 3aMKHYTO, BCE COOBITHS HE3aBUCHMEI;
B) IPOCTPAHCTBO JIEMEHTAPHBIX COOBITUI KOHEYHO, BCE COOBITHUS
PaBHOBO3MOYKHBIE;

I') IPOCTPAHCTBO AJIEMEHTAPHBIX COOBITUI KOHEUHO, BCE 3JIEMEHTapHbIE COOBITUS
HE3aBUCUMBI.

2. Korna npuMeHsieTcsi TeOMETPUUYECKUI CIOCO0 BBIYHUCIICHHS BEPOSITHOCTH:

a) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHI OECKOHEUHO, BCE COOBITHS
PABHOBO3MOYKHBIE U HE3aBUCUMBIE;

0) IPOCTPaHCTBO JEMEHTAPHBIX COOBITUI 3aMKHYTO, BCE COOBITHS HE3aBUCHMBI;
B) IIPH BBIYMCJICHUH BEPOSATHOCTH IO IaHUS TOYKH, OpOIICHHON Hayaady B
10/100J1aCTh KOHEUHOH TIOCKON MM MPOCTPAHCTBEHHOW 00J1acTH;

') MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUN KOHEYHO, BCE DIIEMEHTAPHBIE COOBITHS
HE3aBHCHMBI.

3. ®opmynoit bepaynm HazbBaeTcs Gpopmyna:

2) Pn(k)=\%go(x)

6) R.(k)=Cip'q""

B) Pn(k):i—k!ei
r) PA(Bi):wJ:L_

m) Py(8)=2P(B)R: (A)

4. Ecnu BepOSITHOCTh HACTYIUJICHUSI COOBITHS A B KaXXJIOM HCIIBITAHUM paBHa
0,25, TO nJ11 HaXOXACHUS BEPOSITHOCTH TOTO, YTO COOBITUE A HACTymHT oT 215
10 300 pa3 B 1000 vicnibITaHUSX, BBI ITOJIB3YETECH:!

a) popmynoit bepuynmu

0) dopmymoii [Tyaccona

B) JIOKaJbHOM Teopemoit Myagpa - Jlamiaca

r') MHTErpaJibHOU TeopeMoi Myaspa - Jlamiaca

n) ¢popmynoit baiteca
5. OyHKIMSA pacipeeieHus BEPOITHOCTEHN CilydaliHON BEJIMUMHBI:

a) HEBO3pacTaroIIas;



0) HeyObIBaroIIas;
B) BO3pacTarolias;

r) yObIBaromas.

6. CymHOCTb MpeAeNbHbIX TEOPEM H 3aKOHA OOJBIINX YHCET 3aKII0YaeTCS:

a) B OIPEACIICHUH YUCIIOBBIX XapaKTEPUCTUK CITyYalHbIX BEJIMYMH IPU OOIBILIOM
YHCIIe HAOII0JaeMbIX JTaHHBIX;

0) B MOBEJICHUU YHUCIIOBBIX XapaKTEPUCTUK U 3aKOHOB pacIpeieeHus
HAOJI0JTaEMBIX 3HAUCHUN CITy4aiHbIX BEJTUYHH;

B) B OIIPEAEICHUH 00JaCTH MPUMEHEHHUSI HOPMAJIBHOTO 3aKOHA paclpeIeIeHUs
CJIy4allHbIX BEJIMYMH IIPU CIOKEHUH OOJIBLIOTO KOJMYECTBA CIIy4alHbBIX BEJIUYMH;
I') B IOBE/ICHUU YUCIIOBBIX XapaKTEPUCTUK U 3aKOHOB PACIIpPEACICHUS CIydailHbIX
BEJIMYMH NPU YBEJIMYEHUH YUCIIa HAOJIIOIEHUI U OIIBITOB.

7. KoapduuueHT Koppensiuuu ciiydyaiiHbIX BEJIMYUH XapaKTepUusyeT:

a) CTENEeHb HE3aBUCUMOCTHU MEX]y CIy4yallHbIMU BEJTMUYNHAMU;

0) cTeneHb HETUHEHHOM 3aBUCUMOCTU MEXAY CIIyYallHbIMU BEIUUUHAMM;

B) CTENEHb JIMHEMHOW 3aBUCUMOCTH MEXY CIIyYailHbIMH BEJIMYMHAMU;

T') CTEIIEHb PErPECCUH MEX]Y CIIyYaiHBIMUA BEIMYMHAMU.

8. ®ynkumein Y = f (X) OT ciydaliHON BEIMYMHBI X HAa3bIBAETCA

a) ciydaiiHas BeJIMYMHA Y, CTaBsIIas B COOTBETCTBHUE KAXKIOMY 3HAUCHHUIO X
CIIy4allHOM BEJMYMHBI X IO HEKOTOPOMY IMpPaBUIy WIM 3aKOHY f HECKOJBKO

ONPEAECIEHHBIX 3HAYEHUN Y, ;

0) JeTepMHHHpPOBAHHAs BEJIMYMHA Y, CTaBsIllas B COOTBETCTBUE KaXIOMY
3HAYEHHUIO X CIIyYalWHOU BEJIMYMHBI X IO HEKOTOPOMY ITPaBUIIy WJIU 3aKOHY f

OZTHO ONPENIEIEHHOE 3HAUCHUE ;

B) JETEPMUHHMpPOBAHHAsi BEJIMYMHA Y, CTaBsllasi B COOTBETCTBUE KaXIOMY
3HAYEHHUIO X CIIy4YalWHOUM BEJIMYMHBI X IO HEKOTOPOMY ITPaBUILy WJIU 3aKOHY f

HECKOJIbKO ONPEAECIEHHBIX 3HAYEHUUN Y, ;

r) cliydyailHasg BeJIMYMHA Y, CTaBAIllas B COOTBETCTBHE KaKIOMYy 3HAUCHHIO X
CJIy4alHOM BEIWYMHBI X TI0 HEKOTOPOMY TIPABWIY WJIM 3aKOHY f OIHO

ONPEAECIEHHOE 3HAUYCHUE Y.
9. x*- pacnpezienieHue C OHOM CTENMEHBIO CBOOOIBI ABIIAECTCS PACIIPENETICHUEM

a) KBaJpara CIy4allHOW BETWYMHBI, MMEIOUIEH CTaHJAPTHOE HOPMAaJbHOE
pacnpeneicHue;

0) KBaJparTa cay4yailHON BEJIMYMHBI, UMEIOLIEH OMHOMHAIIBHOE paCTIpe/IeICHHE;



B) KBaJ[paTa ClIy4allHOW BEJIMYMHbBI, UMEIOLIEH MOKA3aTeIbHOE PACIIPEICIICHUE;
') KBaJIparta Cliy4ailHO! BETMYMHBI, UMEIOIIEH paBHOMEPHOE paclpeiesiCHHE.

10. Ecim cnydaiiHas BeluvMHA X HENPEPbIBHA U MMEET IUIOTHOCTL f(X),TO

JACTIEpCUsI CITy9aiiHOM BETMYUHBI Y, 3aBUCANICH (QYHKIIMOHAIBLHO OT CIy4aiHOM

BEIMUUHEL X : Y =¢(X), HaxomuTcs 1o GopMyJIe;

a) D,=D(Y)=M (Y —my)=_]:(go(x)—my) f (x)dx;

6) D,=D(Y)=M ((Y —my)z):Z(go(x)—my)2 f (x)dx;

1) D,=D(Y)=M((¥ +my)2):z((p(x)+my)2 f(x)dx.

[llecTou cemectp

1. Haubomnee ob6mias ctaTuCTUYECKas COBOKYITHOCTh HA3bIBACTCS

a) TeHepaJIbHOW COBOKYITHOCTHIO;

0) BHIOOPOYHON COBOKYITHOCTHIO;

B) YHUBEPCAIbHBIM MHOKECTBOM,;

I') HE3aBUCHMBIM MHO>KECTBOM.

2. Cpennee apudmeTnyeckoe 3HAUYCHUE TMpU3HAKA X B TEHEPAIbHOU
COBOKYITHOCTH Ha3bIBACTCSI

a) BBIOOPOYHOU CpeHE;

0) reHepaabHON CpeHEH;

B) BIOOPOYHOM JUCTIEPCUCH:

I') FeHEPAJIbHON AUCTIEPCUEH.

3. K omeHKaM reHepaabHON COBOKYITHOCTH MPEIBSBIISFOTCS CIICIYIONTNE
TpeOOBaHMUS:

a) OIEHKa JIOJDKHA OBITh CTAIIMOHAPHOM, SPTOANYECKON 1 d(PPEKTUBHON;
0) oIleHKa JJOJDKHA OBITH COCTOSTENLHOM, SProndecKoi 1 3phEeKTHBHOM;
B) OIIEHKA JIOJI’KHA OBITh COCTOSITEIIBHOM, CTAITMOHAPHOM M 3PTOIMUECKOM;
T') OIIEHKA JTOJDKHA OBITH COCTOSITENIBHOM, 2((hEKTUBHOM 1 HECMEIIICHHOM.
4. ToueyHOM OLIEHKOW r'eHEepaANbHON CPEHEN CITYKUT

a) TeHepaJibHas AUCTIEPCUS;

0) BRIOOpOUYHAS TUCTIEPCUS;

B) BBIOOpOYHAsI CPETHSIS.

5. CraTuctuyeckas OlLIEHKa F€HEPAJIbHOTO MapaMeTpa HasbiBaeTcs 3((PeKTUBHOM,
€CJIM OHA UMEET



a) HAUMEHBIIIYIO BO3MOKHYIO IUCTIIEPCUIO;

0) HaOOJIBIITYIO BO3MOKHYIO JUCIIEPCHUIO;

B) CPEHIOI BO3MOXXHYIO JUCIIEPCHIO;

I') MIOCTOSIHHYIO JTUCIIEPCHIO.

6. HecMmenieHHOM OLIEHKOW TeHEpaIbHOU TUCTIEPCUH SIBIIACTCS

a) BEIOOpOYHAS JUCTIEPCHS;
0) ucrpaBieHHas: BEIOOPOYHAs TUCIIEPCUS;
B) BBIOOpOYHAs CPEIHSS;

') BBIOOPOYHOE Cpe/IHEE KBAJIPATUUECKOE OTKIOHECHHUE.

7. I'padpriueckoe n3o00pakeHne TUCKPETHOIO CTATUCTUYECKOTO Psiia Ha3bIBAETCS
a) TUCTOTPaMMOIi:

0) MHOTOYTOJIbHUKOM paclpeeieHus;

B) IIOJINTOHOM PacIpeieNICHuUs;

I') HOpMaJIbHOW KPUBOM.

8. Ecnu 1o BeIOOpKE HaleHbl X, =C; X’ =d, TO BRIOOpOYHAS JAUCIICPCHSI

a) 0'2 =d’—c;

0) o’ =d*+c;
B) o’ =d+c%;
r) o’=d-c?
9. o onpenenenno BEIOOpOYHAs JUCTIEPCHS paBHA
a) o?==>(x-%)m;
i=1
1 & —\2
0) ol=——=>(x-X) m;
n-143
Kk
B) 02 =——>(x-%X ) m;
n—1%3
nZ K

i=1
10. CtatTuCTHYECKOU TUITOTE30M HA3ZHIBAIOT:

a) IpeAno0KeHUEe OTHOCUTEIBHO CTATUCTUYECKOTO KpUTEPHS,

0) mpeanosoKeHue OTHOCUTENIBHO MapaMeTPOB WM BUJIa 3aKOHA PacHpeIesICHUS
IrE€HEPAIIbHON COBOKYITHOCTH;

B) IIPEAINOJI0KEHNE OTHOCUTEIHLHO 00bEMA reHepaIbHOM COBOKYITHOCTH;

I') IPEANOI0KEHHE OTHOCUTENIBHO 00bEMa BHIOOPOUYHON COBOKYITHOCTH.

CenpMoii cemecTp
1. CranuoHapHBIM Ha3bIBaeTCS ClydaifHbI mpomecc X (t), MaTeMaTHYECKOe



OKMJAHUE KOTOPOIrO TIOCTOSHHO TMpPH BCEX 3HAYECHHUSIX aprymeHra t u
KOppeIsIIMOHHAs (YHKIUS KOTOPOTr'O 3aBUCUT TOJIBKO OT

a) pa3HOCTU apryMEHTOB 7 =t, —t;

0) CyMMBI apIYMEHTOB 7 =t, +1;;

B) IPOU3BEJCHUS APIYMEHTOB 7 =tt,;

t
') YaCTHOTO apryMEHTOB 7=-2,t #0.
tl

2. KoppemsimonHnas ¢GyHKIMS CTAllMOHAPHOTO CIyYalHOTO IIpoIiecca €cTh
(GyHKITUS OHOTO apryMEHTa

a) r=t,+t;

0) r=t,-t;

B) r=tt,;

r) T:E—Z,tl;to.

1
3. ChoekTpaJpHONM IIOTHOCTBIO CTAI[MOHAPHOIO ClydaiHoro mpomecca X (t)

HaspiBaeTcs (yHKIus s, (w), KoTopas CBA3aHA C KOPPEJISILUOHHOHN (yHKIHUEH
K, (r) B3aMMHO - 00paTHBIMHU TTpeoOpazoBanusaMu Oypre:
o0 1 o0

a) s, jkx yerdr, K, ( =5 s, (w)e " dw;
6) s, ( Tk e dz, k, ( :%,S e do;
) 5.(0) =5 [K(7)e " dr k. (7)= [ 5, (0)e""da
D) s, ()= 5’ K, (c)e “dr k, () = [ 5, (@) do

4. Ecmm 1 (r)— B3auMHas KOpPENALMOHHAS (YHKLUHUS IBYX CTAlMOHAPHBIX U
CTAal[IOHAPHO CBS3aHHBIX CIIy4aifHBIX mpomeccoB X (t) u Y(t), To B3auMHAasd

CHeKTpasbHas IJIOTHOCTE S, (@) ompenensercs npeobpazoBanueM Dyphe:

0

a) s, () :i j ry(7)e""dz; 6) s, (w)= ZHT r,(7)e"dz;

—00

B) sxy(w):%j r, (r)e dz; 1) Sxy(a))zij r, (r)e " dr.

5. Bsaumuas koppensuuoHHas (YHKUMS BbIpaXkaeTcsl 4Yepe3 B3aUMHYIO
CHEKTPaATbHYIO INIOTHOCTH C MOMOIIBIO 00paTHOTO MpeodpazoBaHusi Pypre:



0 o0

a) r,(r)= _[ sy (wE“de; 0) r,(r)= sty(a))e““”da);

B) T, 27rJ.S (0¥ dw; T) T, ZHIS (0 do.

6. Ecim m, — MaremaTudyeckoe OXujaHue BXOAHOW ¢yHKIMH X (t)

X
CTAl[MOHAPHOW JIMHEMHOM JIWHAMHUYECKOM CHCTEMbI, OIMCHIBAEMON JIMHEHHBIM
nruddepeHanbHbIM YPaBHEHUEM C TTIOCTOSTHHBIMU KO3 (hUIIMEHTaMU BUA

(aY ™ (0)+aY " (1) +..+a, )Y (1) = (0X ™ (1) +b"IX () +...+b, )Y (1),

TO MaTEeMaTUYECKOE OXKUAAHUE BBIXOAHOHM GyHKIMU Y (t) HaxoauTcs 1o Gopmyiie

a) m =bam; 06) m=-"

m~m""x?

, B) m =(b +a,)m

X’
m

r) m =(b,—a,)m

X!

7. Ecmn  ®(iw) — nepenaTouHas (QyHKIMs JIMHEHHON AMHAMHYECKON CHCTEMBI,

TO CIICKTPAJbHBIC IINIOTHOCTH BXO,Z[HOﬁ )51 BI)IXO,IIHOﬁ Q)YHKHI/II‘/II CBs3aHbI
PaBCHCTBOM

a) s,()=s,(0)+®(i0) ;6) s,(0)=5,(w)-|0(io);

B) s,(@)=s, (a))‘d)(ia))‘z; r) s,(o)= > (a))2 :
8. BxomHOUM MOTOK B cUCTEME OOCTY>KWBAaHUS, YOBJICTBOPSIOMINA TPEOOBAHUSIM
CTAI[MOHAPHOCTH, OPJAMHAPHOCTH U OTCYTCTBUS MTOCIICICHCTBUS, Ha3bIBACTCS
a) MapKOBCKUM; 0) HOpMaJIbHBIM;
B) HEMPEPBIBHBIM; T') IPOCTEUIIINM.
9. Iporeccyl MaccoBOTO OOCTYKUBAHUS SBISIOTCS
a) mpolieccaMu THOENH - Pa3MHOXKCHUS;
0) BHHEPOBCKUMU;
B) TayCCOBBIMU;
I') HOpPMAJIbHBIMH.

10. OTHOCUTENBbHOW MPOMYCKHOM CHOCOOHOCTBIO CHUCTEMBbI OOCITYKUBAHHS C



OTKa3aMH Ha3bIBACTCA OTHOIICHUC

a) MUHUMAJIbHOTO YHUCJIa 3aBOK, 00CITYy)KMBAEMbIX CHCTEMOW B €JUHUILY BPEMEHHU,
K MaKCUMaJIbHOMY YHCIIY ITOCTYIIMBIINX 3a 3TO BPEMS 3as1BOK;

0) cpeaHero uucia 3asBOK, OOCIIY>)KMBAa€MbIX CHUCTEMOW B €IMHHUIY BPEMEHH, K
CpeIHEMY YHCITy MOCTYIUBIIHUX 32 3TO BPEMs 3asBOK;

B) MaKCUMaJIbHOI'O 4YHCJIa 3asiaBOK, O6CJ'Iy)KI/IBaeMBIX CHUCTEMOH B CANHUILY
BpPCMCHH, K MAKCUMAJIbHOMY YHCJIY ITOCTYIIMBHIUX 3a 3TO BPCMs 3aABOK;

I) CPEIHEro0 4YHcia 3asBOK, OOCIYKMBAaE€MbIX CHUCTEMOW B €IMHHUIY BPEMEHH, K
MaKCUMAaJIbHOMY YHUCITy MTOCTYIMBIIUX 33 3TO BPEMS 3asBOK.

7.2.2 IlpumepHbIii TepevyeHb 3aJaHUN JJs PelIeHUs CTAHIAPTHBIX
3a1a4

[IaTeIit cemecTp
1. Ha miiockocTy HapuCOBaHBI ABE KOHIICHTPHUECKUE OKPYKHOCTH, PAIYChI
KOTOPBIX 6 1 12 cM cooTBeTcTBEHHO. KakoBa BEpOATHOCTB TOTO, YTO TOUKA,
OpoleHHas HayAayy B OOJIBIION KPYT, TONAAET B KOJIBIO, 00pa30BaHHOE
yKa3aHHBIMHU OKPYKHOCTSIMH?
a) 0,5, 6) 0,65, B) 0,12; 1) 0,75; 1) 0,60.
2. Cnyuaiinass BeluuMHa X pacrpelereHa PaBHOMEPHO B HHTepBaie (2;6) u

f(x) — eé miotHOCT BeposTHOCTU. Torga 3HaueHue mpousBeneHus 40f(3)
paBHO
a) §; 0)9; B) 7; r) 10; n) 11.
3. CnydaiiHas BeIMurHA X 3ajaHa 3aKOHOM PaCIpe/IC/ICHHS:
X 0 X, 5
P 0,1 0,2 0,7

Haiitu 3Hauenne x,, ecmu M (X)=5,5.

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

4. CnyudaifHasi BeIMUMHA 3a/laHa TIJIOTHOCTBIO pacripeeieHus
Onopu x<0;
f(x)=1cxmpu0<x<I;
Ompu x >1.

Haiitu koaddurment c.
a) 2; 6) I, B 05 1) -1, m 15

5. CnyvaitHas BenuMuuMHa X  paclpeielieHa [0 HOPMaJbHOMY 3aKOHY.
MarteMaTtuyeckoe OXHMJIA@HUE€ W CpEJHEE KBAJAPATUYECKOE OTKIOHEHHE 3TOU
BEJIMYMHBI COOTBETCTBEHHO paBHbI 30 u 10. Halitu BeposiTHOCTH TOro, 4Tto X



NpUMET 3Ha4YeHMe, IpUHaasIexaniee nareppany (10,50).

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

6. CnywaiiHas BenqMuuMHa X pacopeleieHa HOpMallbHO. MareMartnyeckoe
OKUJIaHUE U CPEeIHEE KBAIPATHUECKOE OTKJIOHEHHE X COOTBETCTBEHHO paBHBI 20
u 10. HaliTu BeposSITHOCTb TOTO, UTO OTKJIOHEHHUE M0 MOJYJII0 OyAET MEHbIIIE 3.

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

7. Ilyctp X — BpeMs ONO3JaHUsl CTYJEHTa Ha JIEKUUIO, MPUYEM H3BECTHO, YTO
M(X)=1 (munH). HMcnome3ys mepBoe HepaBeHCTBO YeObllnieBa, OLICHUTH

BCPOATHOCTL TOI'O, YTO CTYACHT OIIO3A4€T HC MCHEC, UCM Ha 5 MHH.

a) P(X>5)<0,8;
6) P(X>5)>0,2;
B) P(X>5)<0,2;
r) P(X >5)>0,8.

8. 3amama mIOTHOCTH pachpeneneHus f(x) cioyuaiiHOM BeNMYMHBI X,
BO3MOKHBIE 3HAUEHHs KOTOPOH 3aKIIIOUeHbl B UHTepBajie (a,b). Haiitu mioTHOCTH

pacnpeneneHus Ciry4alHou BeIMUnHbl Y =3X.
1

a) g(y)=3f(3y); 0) g(y)=3f(%j; B) g(y)zéf(Sy); r) g(y)—3 (%)

o 1.
9. Cnyuaiinast BenuurHa X 3ajaHa IUIOTHOCTBIO PACIpECICHUS f(x)=§smx B
untepBane (0,7); BHe 3Toro wuHTepBama f(x)=0. Haiitm MaremaTuueckoe

0’KUJIAaHUE CITy4alHOW BEJMYMHBI Y =g (X )= X2,
r° -4

i 2 ) 7t =2
. ) M(X2)=ﬁ2_4,13) M(X*)=2(z"-4); 1) M(X?)= I
10. 3amana ¢yHkuus pacnpeneneHus F(x) ciaydaiinoi BemmumHbl X. Haiitn

a) M(X*)=

¢ynkiumio pactpenenenus G(y) ciaydallHOH BEMUUUHBI Y =3X +2.
3 -2
a) G(y):F[Ej; 0) G(y):F(yTj; B) G(y)=F(3(y-2)); 1)

G(y)=F(3y+2).
[lecTon cemectp

1. ITo BeIOOpKE 00BEMA n=>51 HalimeHa cMenéHHas orneHKka D, =3 TeHepaabHOU

nucniepcud.  HalTu  HECMEIEHHYI0  OLIEHKY  JHMCIEepCUUM  TeHepalbHOU
COBOKYIHOCTH.



a)3,05; ©6)3,06; B) 3,51; r) 3,6; n) O.
2. Haiftu sMnupuyeckyro (pyHKIIUIO [0 TaHHOMY paclpeIeICHUIO BHIOOPKHU:

X 1 4 6

m, 10 15 25

0,1mpu x <1,
0,15Opul<x<4,
0,25mpn 4 <x<6,
lapu X > 6;

a) F"(x)

Ompu x<1,
0,2mpul< x<4,
0,5mpr4<x<6,
lmpu x > 6;

0) F*(x) =

Onmpu x<1,
0,8mmpul< x<4,
0,5mpru 4 <x<6,

B) F*(X):

1l1pwu x > 6;

lopu x <1,
0,2mmpul< x<4,
0,5mpru4<x<6,

r) F*(X)z

Ompu x > 6.

3. U3 reHepaibHO COBOKYITHOCTH M3BJI€YeHa BbIOOpKA 00béMa n=50:

X. 2 5 7 10

m, 16 12 8 14

Haiitn HeCMelIeHHY10 OLIEHKY I'eHEPaIbHOM CPETHEM.
a) X =286, 0) X, =286, B) X =576, T) X =14300.

4. Ilpu3zHak X TreHepaJbHOM COBOKYITHOCTH pacnpeacnéH HopMalbHO. Halitn
JIOBEPUTENbHBIA HMHTEPBAl JJIs TeHEpaIbHOM cpeaHedl X, ¢ HaIéKHOCTBIO

y=0,95 ecmu n=20; X =6,34, s=0,4.
a) (6,13,6,55); ©0) (6,15,6,35); B) (6,356,51); 1) (6,15;6,53).

5. HailTu noBepuTENbHBIM HWHTEPBAT ISl OLEHKU C HagaéxHocTthio 0,95
HEU3BECTHOIO MAaTEMaTUYECKOI0 OXXHUIAHUSA a HOPMAJIbHO pacCHpenesi€HHOIo
IpU3HaKa X TEHEPAJIbHOM COBOKYIIHOCTH, €CIHM TIE€HEPAIbHOE CpeIHEe
KBaJIpaTMUECKOE OTKJIOHEHHWE o =5, BbIOOpOUHasi cpefHss X =14 u 00bEM



BBIOOpKH n=25.

a) 12,04<a<1596; ©0) 12,4<a<15,69; B) 12,96<a<1504; 1) 12,69<a<154.

6. Haiitu MuUHHUMaJIbHBIA OOBEM BBIOOPKH, NMPU KOTOPOM ¢ Haa&xHOCThIO 0,975
TOYHOCTh OLIEHKM MAaT€MAaTHYECKOrO0 OXKUIAHUS a TE€HEPATbHON COBOKYIHOCTU
10 BBIOOPOYHON CpefHell &=0,3; U3BECTHO CPEAHEKBAAPATUUYECKOE OTKIOHEHHE

o =1,2 HOPMAJIBHO pacIpeacIEHHON T€HEPATbHON COBOKYITHOCTH.
a) n=71, 6) n=8L, B) n=61, 1) n=91

7. V3 reHepaibHOM COBOKYITHOCTH M3BJI€YeHa BbIOOpKA 00bEéMa n=10:

X; —2 1 2 3 4 5
m, 2 1 2 2 2 1
Ouenuth ¢ HauéxHOCThIO 0,95 MaremaTHuecKoe OXKHAAHUE & HOPMAJIBHO

pacrpefieIEHHOTO TpU3HAKA TEeHEPaJIbHOM COBOKYIHOCTU 10 BBIOOPOUHOM
CpeaHEeN Npy NOMOIIY JOBEPUTEIHLHOIO UHTEpBAaa.

a) 0,7<a<33 0) L3<a<4,7, B) 0,3<a<37, 1) L7<a<43.

8. IIpon3BOIATCS HE3aBUCUMBIE HWCHBITAHWS C OJAWHAKOBOW, HO HEW3BECTHOM
BEPOSITHOCTBIO p TOSBJICHUS COOBITUS A B KaxJoM HcHblTaHud. Halitu

JIOBEPUTEIbHBI WHTEPBal MJI1 OLEHKA BEPOATHOCTH p C Hana&xHOCThO 0,95;

W3BECTHO, 4TO B 60 UCIIBITAHUSIX COOBITHE A TOSBUIOCH 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. Haiitu BBIOOpOYHOE YpaBHEHHUE MPSIMOW JIMHUM pPErpeccuu Y Ha X TI0
JTAHHBIM, IPUBEIEHHBIM B KOPPEIAIIUOHHOM TabIuIIE.

Y X

20 25 30 35 40
16 4 6
26 8 10
36 32 3 9
46 4 12 6
56 1 &)

a) y, =145x-10,36; 6) Y, =-1,45x+10,36;

B) ¥, =10,36x-145 1) Y, =-10,36x+1 45.

10. Tlo maHHBIM KOpPpEISIMOHHOW TaOJIMIIBI, MPUBEAEHHON B 3aaHUU 9, HAUTH



BBIOOPOYHBIN KOIPPHUIIMEHT KOPPETSLIHH.

a) r=-0,76; ©) r,=0,76; B) r,=0,67; T) r =-0,67.

CenpMoli cemecTp

1. Cnyuaiinelii npouecc ompenensercs QGopmymnoi Y (t)=Xe™,t>0, rme X -

CllydailHass ~ BEJIMYMHA,  pacnpefernéHHas 10  HOPMAaJbHOMY  3aKOHY
MaTE€MaTUYeCKUM OXHUAAHUEM, paBHBIM 3, M CPEAHUM KBaJpPaTUYECKUM
OTKJIOHEHWEM, paBHbBIM 1. HalitTu maremarnueckoe OXUIOAHHUE CIy4alHOro
npouecca Y (t).

a) m,(t)=3e"; 0) m/(t)=e"; B) m,(t)=3e; 1) m,(t)=9".

2. Vicnione3ys yCnoBHE 3aJaHus 1, HAWTH AUCTIIEPCHUIO CITy4alHOro mponecca Y (t).
a) D, (t)=e™"; 0) D,(t)=e™; B) D, (t)=3e""; 1) D, (t)=9%".

3. Ucnonw3ys ycnoBue 3ananus 1, HaWTH KOPPETSIUOHHYIO GYHKIIMIO CIIy4aifHOTO
npouecca Y (t).

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

4. HaliTu B3auMHYIO0 KOPPEJSIIIMOHHYIO (DYHKIIMIO JABYX CIy4YalHBIX MPOIECCOB:
X(t)=tU m Y(t)=tU, rae U — ciyd4aiiHas BennuuHa, npuuéM D(U)=5.

a) R, =5tt,; 0) R, =5tt;; B) R, =25tt7; T) R, =5t
5. 3Has MaremaTH4ecKoe OxuaaHue m, (t)=3t*+1 cayuaiiHoro mpouecca X (t),

HAWTU MaTEMaTHYECKOE OXKMIAHUE HHTErpaia Y (t)= [ X (s)ds.

o!—,;—»

a) m(t)=t’+t; 6) m,(t)=t2-t; B) m(t)=3t>+L r) m,(t)=3t"-1.

6. HaliTi CrieKTpanbHyIO IJIOTHOCTh CTALIMOHAPHOTO CIIy4aiHoro mpouecca X (t),
3Has €ro KOppeIauUOHHYI0 QYHKUUIO K, (7)=1-|7| mpu |7|<1; KOppensuuOHHas

(GyHKIMA paBHA HYJIIO IpH |7|>1.



in @ . 2 @ . 2 @
) Ny S sinw
a) 5,(0)=—=2: 0) s(0)=2—%; B) 5,(0)=—25 1) 5,(0)=" .

7. HaiiTu KOppensIHOHHYI0 (YHKIHIO CTAallMOHAPHOTO CIy4allHOro mpoliecca
X (t), 3Hasg €ro CIEKTPAILHYIO IUIOTHOCTH S, (®)=S, B MHTEPBANE —w, <® < y;

BHE DTOr0 MHTEpBaya s, (w)=0.

sins
a) kx(r):zsosin’m; 6) Kk, (z)=2m, TOT;
0

sin w,r

B) Kk (7)=2a, ;) ke (7)=2s,

sins,r T

8. Ha Bxom nmHEHHOW CcTallMOHApPHOW JWHAMHYECKOW CHCTEMBI, OMHUCHIBAEMOM
ypaBHEHHEM Y'(t)+2Y (t)=5X'(t)+6X(t), moma€rcsa CTAalMOHAPHBIA CIly4aldHbIA
npouecc X (t) ¢ MaTeMaTMYECKUM OXMJaHueM m,=5. Haitm Matemarnueckoe
OXKHJaHWE CIIy4alHOro mpouecca Y (t) Ha BBIXOAE CUCTEMBI B YCTaHOBUBILEMCS

pekuMe (TIocyIe 3aTyXaHHs MePEX0AHOT0 IpoIiecca).
a) m,=15; 6) m, =10;B) m, =25 T) m, =30.

0,2 0,3 0,5
9. 3agana maTpwia epexojga P=| 0,3 0,2 0,5| OJHOPOAHOW MapKOBCKOH IICTIH.
0,5 0,3 0,2

Haittn MaTpuily BepOATHOCTEN MEPEXOIOB 3a J1Ba 11ara.

0,38 0,37 0,29 0,38 0,27 0,35
a) P(2)=|0,27 0,28 0,27 [; 6) P(2)=|037 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|; I) P(2)=|0,35 0,28 0,37 |
0,44 0,27 0,29 0,29 0,27 0,44

10. B cucrtemy oOcnykuBaHUsl OCTyNaeT B CPeAHEM JIBE€ 3asiBKM B yac. Cuuras
BXOJIHOM TOTOK MPOCTEUIINM, OINPEAEIIUTE BEPOATHOCTH TOTO, YTO B TEUEHUE
OZHOI'0 Yaca MOCTYIUT I10 KpaliHEH Mepe OJIHA 3asBKa.

a) 0,135, 6) 0,865, B) 0,568 r) 0,351.
7.2.3 ITlpumepHblii mNepeyeHb 3aJaHUH JIS1 pelleHUs] NPHUKJIATHBIX
3aga4
[IaTeii1 cemecTp
1. meroTcst cTaTUCTUYECKHE IaHHbIE, YTO B 0a3e MaHHBIX, MOAIEPKUBAEMOM



IIATBIO pa60‘-II/IMI/I CTaHIIMsIMU, X; KIIMCHTOB  OJHOBPCMCHHO  IIOCBUJIAKOT

TpaH3aKLUUU Ha 00pabOTKY CHCTEMBI YIIpaBJIeHUs 0a3aMy JaHHBIX C BEPOSTHOCTBIO
p,. Halitm MaremaTtmyeckoe OXUIAAHWE W AUCIEPCUIO CIy4alHOM BEIWYUHBI X,

UMEIOIIEH CMBICIT YHCJIa TPaH3aKIMi, 00padaThIBAEMBbIX CHUCTEMOU YIpaBICHUS
0a3aMu TaHHBIX.

a) M(X)=2,68 D(X)=30376 6) M(X)=30376 D(X)=2,68

B) M(X)=2,0376,D(X)=368 r) M(X)=368 D(X)=2,0376.

2. B cpennem WEB - cepBep nocemaer 4 kiueHTa. HaiiTu BepoSITHOCTH TOTO, 4TO
3a 2 MHUHYTBI CEpBEp MOCETIT HE MEeHee 12 KIMEHTOB U BEPOSTHOCTH TOTO, YTO B
TeYeHHE Kak MHHUMYM 20 CEeKyH]I Ha cepBepe He OyIeT HU OJTHOTO KIMEHTA, €CIn
YHUCII0 TOCETUTENeH 3a dYac pacrhpeneneHo Mo 3akoHy Ilyaccona, a Bpewms

OXKUIaHU:A IICPBOIO IMOCCTUTCILA PpACIIPCACIICHO I10 ITIOKA3aTCIIbHOMY 3dKOHY.
a) p(i>12)=0,867, p(t>20)=0,26; 6) p(i=12)=0113, p(t>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 ycTaHoBieHa KJIMEHTCKas MporpaMma, KoTopas oOpalaThiBaeT He
OoJjiee JABYX 3ampocoB pabodeil cTaHuu OJgHOBpeMeHHo. Ha He€ mocrtymaer
IyaCCOHOBCKUM TIOTOK 3aIPOCOB C MHTEHCUBHOCTBIO 14 3ampocoB B 5 CEKyH[.
KakoBa BEpOSITHOCTB TOTO, 4TO 32 5 CEKyH/] MOCTYNUT OoJiee 6 3anpocoB?

a) p(i>6)=0,0037; 6) p(i>6)=0,9963; B) p(i>6)=0,986; 1) p(i>6)=0,014.
4. Ha cepBepe ycTaHOBIIEHa KIMEHTCKas Mporpamma, Kotopas oOpaOaThIBaeT He
Ooslee JBYX 3ampocoB pabodeil cTaHmuu ojaHOBpeMeHHO. Ha He€ mocrymaer
IIyaCCOHOBCKUM TOTOK 3aIpOCOB C MHTEHCUBHOCTBIO 14 3ampocoB B 5 CEKyH[.
KakoBa BEpOSITHOCTb TOTO, UTO 32 2 CEKyH/bl HE IOCTYIIUT HU OJTHOTO 3amnpoca?

a) p(X=0)=0986; 6) p(X=0)=0,014;

B) p(X=0)=0,0037; r) p(X=0)=0,9963.

5. Hucno noceruteneit WEB - ctpanuiibl B cetu Internet 3a gens pacnpeseneHo no
HOPMAJIBHOMY  3aKOHY  C MaTEMAaTUYECKUM 0KUJAHUEM 523 u
CPENHEKBAAPATUYECKAM OTKJIOHEHMEM 74. HallTu BEpOATHOCTb, YTO YHCIIO

MOCETUTEJIEH B CITy4yailHO BIOpaHHBIN 1eHb Oynet paBHO oT 415 1o 764.
a) 0,07269; 6) 0,46365; B) 0,53635, 1) 0,92731.

6. CucteMa MH(POPMALMOHHON 3aIUTHl COACPKUT 4 KOMIIOHEHTBI, Kaxaas W3
KOTOPBIX MOKET OTKa3aTh HE3aBUCUMO OT OCTAJIbHBIX C BeposiTHOCTHIO 0,7. Halitu
CpEIlHEE U HaWBEPOSATHENIIEE YHCIIO OTKA3aBIINX KOMIIOHEHT, BEPOSITHOCTh OTKa3a
Oonee 3 KOMIOHEHT. B pesynbrare MOAepHU3ALUU CUCTEMBl YHCIO KOMIIOHEHT
yBenmnuminock B 10 pa3. KakoBa nomxHa OBITH BEpPOSITHOCTH P, YTOOBI
BEpOSITHOCTh HeoTkaza He MmeHee 70 % kommoHeHT Obuta Obl He meHee 0,95
(ucnoyb30BaTh MHTErPANIbBHYIO TeopeMy MyaBpa - Jlammaca).

a) M(X)=28k,=3; p,(k>3)=0,2401; p<(0,265;0,284);

6) M(X)=28k,=3;p,(k>3)=0,265; pe(0,2401; 0,284);

B) M(X)=28k, =3 p,(k>3)=0,284; pe(0,2401; 0,265);



r) M(X)=28k,=3; p,(k>3)=0; pe(0,2065;0,2401).
7. 13 100 muckoBomoB 60 mpuHaMICKUT mepBoil maptuu, 20 — BTopor u 20 —

. . 1 .1 . 1
TpeTbeli. B mepBoM maptum 7’ BO BTOpOH o, B TpeThed — o OpaKOBaHHBIX

nuckoBosoB. Haymauy BwIOMpaercs onumH AMCKOBOJ. OmNpenenuTs BEpPOATHOCTD
TOT'O, YTO OH HE OPAKOBAHHBIM.
a) 0,195, 0) 0,805; B) 0,4025 1) 0,3975.

8. Pebpo kyba m3mepeHo npubamxEéHHO, mpuuéM a<x<b. PaccmarpuBas pedpo
Ky0a Kak cilydyallHy[0 BeIHUMHY X, paclpeaci€HHYI0 paBHOMEPHO B MHTEpBAJC

(a,b), HaliTu MaTeMaTHYecKOE OXKUAAHKE U JUCHEepPCUIo 00bEMa KyOa.

(b-a)(a’+b?) b +a’ +(a+b)2(a2+b2)2_

SR TR (O 4 ,
6) M(Y):(b—a)(432+b2)1D(Y)=7b(7b++a;)+(a+b)21(22+b2)2;

9. Ha »kpaHe paaMOJIOKAIlMOHHOW CTaHIIMM KPYTOBOTO 0030pa OTpaXKEHHBIM
VMMIIYJIbC OT LIEJIM MPEICTABISAECTCA B BUAE CBETALICHCA TOYKA C KOOPAWHATAMHU
(x,y). HaliTu mMaTemaTnueckoe OXHUJAHUE U JUCIEPCHIO PAcCTOSAHHMA R TOUKH

710 IICHTpa DKpaHa.
2
a) M(R):ga,D(R)z%; 6) M(R)=>a, D(R)-16a"

2
) M(R)=2 D(R)=2a; 1) M(R)=18a% D(R)="a

18 3 2
10. CnyuaiiHas BenmuuumHa X — pe3yJbTaT M3MEPEHUS HEKOTOpou (usmyeckoi
BEJIMYMHBI, 3aKOH pacrpeiesieHuss KOTOpol HeuszBecTeH. OmnpenenuTh, KaKyro
MaKCUMAJIbHO BO3MOXHYI0 OTHOCHUTEJIbHYK) TOYHOCTh M3MEPEHHS MOXKHO
rapaHTUpPOBaTh C BEPOSTHOCTHIO, HE MeHbed 0,95, npu ycrmoBuH, YTO
MPOBOAUTCS S5 U3MEpeHUW W B KadecTBe pesyibTata X Oepércs cpenHee
apupMEeTHIECKOE U3MEPEHHBIX 3HAUCHUH.
a) 016; 6) 0,4, B) 0,6; 1) 0,84

[lecrou cemectp

1. B utore 4eThIpéX H3MEpPEHHl HEKOTOpOHl (U3HUECKOW BEIMYMHBI OJIHUM
npubopoM (0e3 cuCTeMaTHYECKUX OIUOO0K) MOJYYEHBI CISAYIOIINE PE3YIbTaThI:S;
9; 11; 12. HaiiTu BBIOOPOYHYIO CPEIHIOI PE3YJbTATOB H3MEPEHUH, a TaKkKe
BBIOOPOUYHYIO U UCIIPABICHHYIO AUCTIEPCUU OIMOOK Mprbdopa.



a) %,=10,D, =255 =20 6) X,=10,D, =255 = >;
3 10

B) X, =10; Dg=0,4;52=9; r) X =25 Dgzlo;szzi
3 10

2.1lo0 naHHBIM JEBSITU HE3aBUCUMBIX PABHOTOYHBIX H3MEPEHHM HEKOTOPOM
bu3nueckoil BENWYMHBI HAWJEHBI CpenHee apudMETUYECKOe pe3yJIbTaToB
u3Mepenuit X, =30,1 W HCHOpaBIEHHOE CpEIHEE KBaJIpaTUUYECKOE OTKJIOHEHUE

OueHUTh HUCTUHHOE 3HAYEHUE  U3MEpPSIEMON  BEJIMYMHBI C  MOMOIIBIO
JIOBEPUTEIBLHOTO HHTEpBana C HaA&xHOCTBIO y=0,99. IIpeamonaraercs, d4ro
pe3yJbTaThl U3MEPEHUN PACIIPEEICHB HOPMAJIBHO.

a) 3582<a<42,38, 0) 2538<a<34,82; B) 28,38<a<43,25 1) 2358<a<3842

3. IIpu ucnbitanusax 1000 snementoB 3apeructpupoBaHo 100 otkaszoB. Haittu
JIOBEPUTEIbHBIA MHTEPBAJI, TOKPHIBAIOIIUN HEU3BECTHYIO BEPOSITHOCTh P OTKa3a
3JIEMEHTa ¢ HaJEKHOCThIO 0,95.

a) 0,191<p<0,038 0) 0,911<p<0,983 B) 0,083<p<0,119; 1) 0,183< p<0,901.

4. Ilpu ucnwitanusx 1000 snemenToB 3apeructpupoBano 100 otkazoB. Haiitu
JIOBEPUTEIIbHBI MHTEPBAJI, TOKPHIBAIOIINN HEU3BECTHYIO BEPOSITHOCTh P OTKa3a
3JIEMEHTa ¢ HaJEKHOCThIO 0,99.

a) 0,067<p<0,142; 6) 0,607<p<0,724; B) 0,706< p<0,742; T) 0,076 < p<0,124.
5. 3HaHUS JIECATU CTYJIEHTOB MPOBEpPEHbI Mo ABYM TectaM: A u B. OueHku mo
CTOOAJUTBHOW CHCTEME OKAa3alHNCh CIEAYIONMMHU (B TIEPBOM CTPOKE YKa3aHO
KOJINYECTBO OAJIJIOB IO TeCTy A, a BO BTOPOH — 10 TecTy B):

95 90 86 84 75 70 62 60 57 50
92 93 83 80 55 60 45 72 62 70
Haiitu BbIOOpOUYHBIN KOA((UIMEHT paHroBoil Koppemauuu CrnupMmMeHa Mexay
OIICHKAMHU TI0 JIByM TE€CTaM.

a) p,=0,46; 0) p,=0,64; B) p,=0,36; T) p,=0,67.

6. /IBa nmpenogaBaTes OLCHWIN 3HAHUS 12 CTYJEHTOB MO CTOOAJUIBHON CUCTEME U
BBICTaBUJIM WM CJEAYIOIIME OIEHKU (B TEPBOM CTPOKE YyKa3aHO KOJHUYECTBO
0aJlJIOB, BHICTABJICHHBIX MEPBBIM MPEMOJIABATENIEM, 4 BO BTOPOU — 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 BbIOOpOUHBIN KOd(hduIMEHT paHroBoil Koppemsanuu CrnupmMeHa MEXITy

OLICHKAMU JABYX MpEINo/iaBaTeeil.

a) p,=029 0) p, =092 B) p,=008 1) p =071

7.1lo paHHBIM 3adaHUs S5 HAUTH BBIOOPOYHBIA KOAI(PQUIIMEHT pPaHTOBOU
koppesnsiuuu Kenpanina Mex1y OolleHKaMu 0 IBYM TECTaM.

a) 7,=0,74; 6) 7,=0,53, B) 7,=0,47;, 1) 7,=0,26.

8. Ilpousseneno 10 HE3aBUCHUMBIX U3MEPEHHI HAMPSHKEHUS B CETH, OTKJIOHEHUE
KOTOPOr0 OT HOMHUHAaJa pacipeieIeHO HOPMAJIbHO C HEU3BECTHBIMU MapamMeTpaMHu.
HaiiT uHTEpBaidbHbIE OLIEHKU JJIs HEU3BECTHBIX MAaTE€MaTUUYECKOTO OXUJAHUS U




JVCIIEPCUH OTKJIOHEHMS HAIIPSDKEHUS IIPU TOBEPUTEIIBHOU BEPOATHOCTH ) =0, 95.
[Topsiak. 1 2 3 4 5 6 7 8 9 10
Ne
M3MEPEHHUSI
AU, B 251202319 |-2123 |24 |-25|15|-17

a) -181<AU<189198<0’<1119; 6) 811<AU <8,919,8l<c’ <1911
B) -118<AU <198;1,89<0’ <11,9% r) 8,18<AU <9,119,18<0’ <9111,
9. Pesynaprarel 16 wu3MepeHHil €MKOCTH OT KOHJEHCAaTopa IIOKa3alld, 4YTO
BbIOOpOYHas cpenHsst paBHa 20 Mk®D, cpelHee KBaJpaTUYECKOE OTKIOHEeHuEe — 4
MK®. Cunras pacnpenencHue HOpMaibHbIM, HaWTH 90 %-Hyl0 HHTEPBaJbHYIO
OLICHKY JUUI1 MAaTEMaTUYECKOIO 0’KMIaHNsl EMKOCTH KOHJIEHCATOPA.
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. Pesynpratel 16 wu3MepeHuid EMKOCTH OT KOHJEHCAaTOpa IOKa3aiH, 4YTO
BbIOOpOUYHas cpenHsst paBHa 20 Mk®D, cpeiHee KBaJpaTUYECKOE OTKIOHEHuEe — 4
MK®. Cunras pacnpencieHue HOPMaJbHbIM, HaWUTH 99 %-Hyl0 HHTEPBAJIBHYIO
OLICHKY JUISl MATEMATUYECKOTO OKUJIAHNSI EMKOCTH KOHAEHCATOPA.
a) 15,07<a<29,25; 06) 17,06<a<22,95;
B) 10,75<a<25,29; r) 10,57 <a<25,92.

CenpMoui cemecTp
1.Ha BX0I yCHIMTENbHOTO 3BeHa moHalrest ciydaiiHbii mnpomece X (1),

MaTEeMaTHYECKOe OXHIAHUEC U KOPPEIAIHOHHAS (DYHKIUS KOTOPOTO HM3BECTHBI:
m(t)=t, K (t,t)=e“" gU (¢>0). Haiitu MaTeMaTH4YeCKOe OXUIAHHE U
KOPPEIMOHHY0 (DYHKIMIO BBIXOAHOrO CiiydailHOro mporecca Y(t), ecan
kodhduiment ycunenus k=5. Vkazaumue. YdecTb, UTO BBIXOJHON mpoLECC

Y (t)=5X(t).

a) m,(t)=>5t K, =5 W g) m, (t)="5t, K, = 25¢ ()’

B) m,(t)=25t Ky=5e*“‘ft1)2; r) m,(t)=25t K, =25¢"“" a

2. Ha Bxox muddepeHupyomero 3BeHa MOCTyHaeT CIyYalHBINH IMPOIIECC X(t)

C MareMaTHYeCKUM OXuaaHueM m, (t)=5sint u KOppeSIUMOHHON (yHKIUEH

0
K, =3¢ Hajiti MaTeMaTHIeCKOe OKHUIAHME H KOPPEJSALUOHHYIO (DyHKIHIO

BBIXOJIHOTO mporecca Y (t)=X'(t).

a) m (t)=25cost, K =9e (1—(t2—t1)2);
0) m,
B) m, (t)=5cost, K, = 3p 0Sltt) (1—(t2—t1)2);

y

(t)=5sint, K, =3¢ %" (1+(t ~t)) )

r) m,(t)=25sint, K, =9 ** (L4 (t, -1, )°)

3. Ha BXO/ MHTErpHpYIOIIEro yCTPONWCTBa MOCTYIAeT CiydailHslii mporece X (t),



KoppemsiiuoHHas (QyHKius kotoporo K, =tt,. Haiitu aucmepcuio Ha BbIXOHE
uHTerparopa. Vkazanue. BblMUCINTH CHavajla KOPPEIALMOHHYIO (DYHKIIUIO

BBIXOJHOTO Tporiecca Y (t)= _[ X (s)ds.
0 t? t*
a) D,(t)=4t"; 6) D,(t)=2t*; B) Dy(t)=5; r) Dy(t)zz.

4. Ha Bxoa auddepeHIUpyIOIero yCcTpoucTBa MOCTyHaeT ClIy4alHbIM mpolecc
X(t) ¢ MaremaTH4eckuM okupaHneM m (t)=sint ¥ KOpPeNSAIMOHHON (yHKIHMeHt

Kx(tl,tz):afe’“(tz’“), rne o.=D, — NOCTOSHHAs IHUCIIEPCHUS X(t). Onpenennthb

MaTEeMaTHYEeCKOE OXKUIAHHUE 1 IUCICPCUIO Ha BBIXOJE CUCTEMEL.
a) m,(t)=2ao;,D,(t)=cost; 6) m,(t)=a’oy,D,(t)=sint;

B) m,(t)=sint,D, (t)=ca’oy; 1) m,(t)=cost, D, (t)=2aoy.

X!

5. Pabora JIMHAMHYECKOHW CHCTEMBbI OMHUCHIBaeTCs  Au(depeHITnaTbHBIM
ypaBHeHnem  3y'(t)+y(t)=2x(t)+4x(t). Ha Bxom cHCTeMBI MOCTYyIaeT

CTAallMOHAPHBIN CiTy4aiHblil mpouecc X (), XapaKTepPHCTHKU KOTOPOTO M3BECTHBI:

m,(t)=-2, D,(t)=3. HopMmupoBaHHas CHEKTpajbHas IUIOTHOCTB S, (®)

ciydaiiHoro mporecca X (t) mocTosiHHAa Ha MHTEpBajie [-2,2| W paBHa HyJIIO BHE
5TOro MHTepBaia. HaliTh MareMaTuueckoe OKHIAHWE W IMCIIEPCHIO PEAKIHU
cucremsl Y (t).

35 35

a) m,(t)=-8, Dy(t)=§+§arctg6; 0) my(t):§+3arct96, D, (t)=8;

B) my(t)=§+%arcsin6, D,(t)=4 1) m,(t)=4, Dy(t):§+%arcsin6.

6. PabGota nuHamMuueckoW CHCTEMBI oOmnucbiBaeTca U epeHnanTbHbBIM

ypaBHeHneM  3Y'(t)+4y(t)=x'(t)+2x(t). Ha Bxom cHCTeMBI MOCTYyMaeT
CTAlMOHAPHBIM  CiydaiiHbid  mpomecc X ().  M3BecTHBI — MareMaTHYecKoe
OXKHJaHUE m =-3 ®u gucrepcus D, =1, HOpMHUpOBaHHas CHEKTpaIbHAA
IUIOTHOCTB S, ,,,, (@)  TIOCTOSIHHA Ha MHTEpBAle [@,®,| W paBHA HYIIO BHE ITOTO

HHTCpPBAaJa. Hanitu maTtematnueckoe OKNAAHUE U JUCIICPCHUIO PCAKIIMN CHCTCMbI

Y (t).



2 35 1 5
a) m,=-3, Dyzgarctg6+3; 0) my(t)zﬁ+iarctg3, D, (t)=2,25;

1 5 1 5 .
B) m,=-15 DV:E+iarctg3; r) my(t)=E+iarcsm3, D, (t)=9.

7. Pabora JIMHAMHYECKOW CHCTEMBI OIMHUCHIBAacTCS AU PepeHInaTIbHbIM
ypaBHeHneM  Y'(t)+2y(t)=x'(t)+4x(t). Ha BXom cHCTEMBI  IOCTYyIaeT

CTallMOHAPHBIA  Ciyd4aiiHelii mpomecc X (t). M3BecTHBI —MareMaTHYecKoe
OXKUJaHHE M, =6 U KOppeIAUUOHHas (QYHKIHS kx(r):Se""; HOPMUPOBAHHAs
CIIEKTpanbHas IUIOTHOCTB S, (®) mocTosHHAa Ha uHTepBane [0,4] u paBHa

HYJIIO BHE ATOTO MHTepBasia. HallTu MaremaTHyecKoe OXHUAaHUE U JUCTIEPCHUIO
peakuuu cuctems Y (t).

a) m =8,D,=225 6) m,(t)=16,D,=25 B) m =36,D,=9; r) m =12,D, =15.

8. B Imponccce 9KCILTyaTallun BBIUMCIIMTEIbHBIN KOMIIJICKC MOXKCT
pacCMaTPUBATLCA KaK (1)I/ISI/I‘I€CKEUI cucrema S, KOTOpasd B pE3yJabTAaTC IIPOBCPKHU

MOJKCT OKa3aTbCid B OJHOM H3 CIICAYIOIIUX COCTOSIHMU: S, — BBIYMCIIMTCIbHBIN
KOMILUICKC IIOJTHOCTBKO MCHIpaBC€H; S, — BBIUMCJIMTCIBHBIM KOMIUIGKC HMMEET

HC3HAUYUTCJIbHBIC HCUCIIPABHOCTH B OHGpaTHBHOﬁ namMsATH, IIprU KOTOPBIX OH MOKECT
peuiats 3amadn, S; — BBIUMCJIMTEIBHBIM KOMIUIGKC HMMEET CYIICCTBCHHBIC

HCUCIIPABHOCTH W MOXCT pPCIIaTb OFpaHquHHBIfI Kj1acC 3ajJay, S, —

BBIYMCJIMTEIbHBIM KOMIIJIEKC MOJHOCTBIO BBIIICH M3 CTpO4. B navanbpHBIE MOMEHT
BpPCMCHU BBIYNCJIMTEILHBIM KOMIUICKC MOJHOCTBIO HCIPaBCH COCTOAHHUC §; )

[IpoBepka BBIYUCIUTEIBHOTO KOMIUIEKCA TMPOUZBOAUTCA B (UKCHPOBAHHBIC
MOMEHTBI BpeMeHu t, t,, t. Ilpouecc, mporekaromuii B CUCTEME S, MOXKET

paccMaTpuUBaThCS KaKk OJHOPOJAHAsT MApKOBCKas LEMb C Tpems maramu (mepsas,
BTOpAasi, TPEThsI IPOBEPKHU BBIYMCIUTENBHOTO KOMIUIEKCA). MaTpuila nepexoaHbix
03 04 01 0,2
0 02 05 03
0 0 04 06|
0 0 0 10

COCTOSIHUM BBIYMCIIUTEILHOTO KOMILJIEKCA MTOCHE TPEX MPOBEPOK.

BEpPOSITHOCTEM HMEET BHUA: Pi || = On CACIINTh BCPOATHOCTHU
)

a) p,(3)=0,027; p,(3)=0,076; p,(3)=0,217; p,(3)=0,680;
6) p.(3)=0,680; p,(3)=0,2% 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. OngHOKaHanpHasi CUCTEMa OOCIY)KHMBAHUS MPENCTABISAET COOOW Tene(OHHYIO
JIMHUIO. 3asBKa - BbI30B, OCTYIMBILAS B MOMEHT, KOTa JJUHUS 3aHATA, MOJy4aeT
oTka3. VHTeHcHuBHOCTh mOTOKa 3asBOK 0,8 (BbI30BOB B MuUHYTY). CpenHss
MPOJIOIKUTEILHOCTh pa3roBopa 1,5 MuHyThl. CunTas MOTOK 3asIBOK MPOCTEHIITUM,
a BpeMs O0OCITy>KMBaHUSA pacCHpeleiCHHBIM [0 HKCIIOHEHIIMAIFHOMY 3aKOHY,
ONpENETUTh B CTAllMOHAPHOM pexuMe (YHKIMOHMPOBAHHS aOCOIIOTHYIO
IPOIYCKHYI0 CIIOCOOHOCTh KaHajla CBSI3W Q; OTHOCUTENIBHYIO MPOIYCKHYIO

CITOCOOHOCTH KaHajia CBA3H (; BEPOATHOCTH OTKa3a pm.
a) Q=0,3636;q=0,4545; p, (3)=0,5454; G) Q=0,3636;(=0,5454; p, (3)=0,4545,
B) Q=0,4545;q=0,3636; p,, (3)=0,5454; ) Q=0,5454;q=0,3636; p,, (3)=0,4545.

10. ABroMaruyeckas TeneoHHas cTaHIMs oOecrneunBaer He Oonee 120
Pa3roBOpoOB OJAHOBPEMEHHO. CpeHss MPOAOIHKUTEIBHOCTh pa3roBopa 60 cekyHz,
a BBI30BBI MOCTynatoT B cpeaHem uepe3 0,5 cexkynasl. PaccMarpuBas Takyro
CTAaHI[MI0O KAaK MHOTOKAHAJIBHYIO CHUCTEMY OOCIYKMBaHUS C OTKa3aMH U
IPOCTEHIIMM BXOJHBIM MOTOKOM, ONPECIUTh CPEIHEE YUCIIO 3aHATHIX KaHAJIOB
Ko OTHOCUTEJIbHYIO TIPOIYCKHYIO CIIOCOOHOCTh (; CpenHee BpeMms t

npeObIBaHMs BbI30BA Ha CTAHLUMU C YYETOM TOTO, YTO PA3rOBOP MOXET M HE
COCTOSITHCS.

a) K,=61q=0454t =112, 6) K, =112,q=0,93%t, =61,

B) K, =56,0=0139t =16, 1) K =121,0=0,319;t =59.

cp

7.2.4 IlpumepHbIii NepevyeHb BONMPOCOB /I MOATOTOBKHU K 3a4ETy
IIaTeIil cemecTp — 3a4€T

1. IIpocTpancTBO 3MIeMEHTapHBIX cOoObITHI. CiydaitHbie coObITUs. Oneparuu
HaJ{ COOBITHUSIMU.

2. CTaTucTi4eckoe ¥ aKCHOMAaTHYEeCKOE  OINpeAeNieHHe  BEPOSITHOCTH.
dopmyia CI0KEHUS BEPOSATHOCTEN.

3. YcnoBHas ~ BeposiTHOCTE.  DopMyna  YMHOXKEHHUSI  BEpPOSITHOCTEH.
HezaBucuMocTh COOBITHIA.

4. ®opmyina nosHOM BeposITHOCTU U (hopmydsl balieca.

5. Knaccuueckoe BEPOSTHOCTHOE IPOCTPAHCTBO. I'eomeTpuueckas
BeposTHOCTh. KOMOMHATOpHBIE METO/Ibl BEIYMCIICHUS KIIACCHUECKOW BEPOSTHOCTH.

6. [loBropusie wucnbiTanus. Cxema bepuymmu. @opmyna beprysmiu.
buHOMHANIBHOE pacTIpEEIEHUE U €r0 XapaKTEPUCTHKU.

7. Cny4aiiHple BEJIMUYMHBI U UX 3aKOHBI PACIIPEICICHUS.

8. UucnoBbie XapaKTEePUCTUKH CIIyIAHBIX BEJTUYHH.

9. CriyuaiiHple BEKTOpPbl M WX YHCIOBBIE XapakTepucTuku. Koapuarms,
ko3 uueHT Koppensuuu. HezaBuCMMOCTh Cily4aifHbIX BETUYHH.

10. ®yHKIMKU cIyyalHbBIX BEJIMYUH U BEKTOPOB U UX 3aKOHBI paCTIpEECIICHHUS.
YucrioBble XapaKTepUCTUKU (PYHKIUI CIIy4ailHbIX BEJIUYHH.

11. HopManbHbI 3aKOH paclpeleieHus U €ro YHMCIOBbIE XapaKTEPUCTUKH.
HNurerpan Beposarnocrent. [IpaBuio Tpéx curm.



12. HepaBenctBa YeObImieBa. 3aK0H OOJBIINX YHCEI.

13. LlenTpanbHas npezaenbHas Teopema 1 e€ CleCTBUS.

14. 3akon peakux siBneHuit. Pacnpenenenue [lyaccona. Teopema Ilyaccona.

IlecToii cemecTp — 3a4€T € OLEHKOM

1. MaTeMatuyeckasi CTaTUCTHKA, €€ CBSI3b C TEOpPUEH BepOsITHOCTEW. 3anauu
MaTeMaTUYECKOW CTATUCTUKH.

2. CtaTucTH4ecKass COBOKYIHOCTh. ['eHepanbHasi COBOKYIMHOCTh. BriOopka.
CymHocTh BBIOOpOUHOT0 MeToAa. Busl Be160pok. CriocoObr oTOOpa.

3. Bapuarmmonnsiii  psag.  CTaTUCTHYECKOE — paclpenesieHue  BBIOOPKHU
(IMCKpETHBIN CTATUCTUUECKUH psin). UHTEepBaIbHBIA CTATUCTUYECKUNA P,

4. I'paduueckoe mpencTaBiIeHHE BHIOOPKU: TOJUTOH U THUCTOTpamma.
AJTOpUTM TOCTpOEeHUsI ructorpammbl yactoT. @opmynsl Crepmxeca u bpykca.
OMnupuryeckas (GyHKUMS pacnpeneneHuss U e€ cpoiictBa. KymymnsaTuBHas kpuas
(KymymsiTa).

5. Cratuctuyeckass oOLEHKa. TodeyHble OLEHKHU, TpeOOBAaHUA K HHM.
['enepasibHas u BbIOOpOYHAsi cpenHue. ['eHepasibHas U BBIOOPOYHAS TUCHEPCHUU.
[TonnpaBounsblii ko3¢ ¢unment beccens. McnpasieHHas BbIOOpOYHAs TUCHEPCHUS.
['eHepanpHOE CpeHEe KBAAPATHUYECKOE OTKIOHEHHWE M €ro oueHka. OLeHKH
JUCIEPCUU U CPEAHEro KBaJApPATUYECKOTO OTKJIOHEHHsS BBIOOPOYHON CpeaHei
(crangapt). CTaTUCTHYECKHE OLIEHKM MOJbI, MEAMAaHbl, MOMEHTOB, 3KcClecca,
ACUMMETPHH.

6. O6mme MEeToapl TOUYEYHOTO OLIEHHWBAHUA MapaMeTpoB. MeToJ MOMEHTOB.
MeTon MakCUMaabHOTO MPaBI0NOA00MS.

7. ntepBasibHast orneHka. JloBepuTenbHash BEPOATHOCTh (HAJAEKHOCTD).
JloBepurenpHbli HMHTEpBai. HaxoKneHWE JOOBEPUTEIBHBIX HWHTEPBAJIOB IS
MAaTeMaTHYECKOTO  OXWJAHHUS ~ HOPMAJIIBHO  PACHpedeNEéHHOTO  IPU3HAKa
I€HEPAJIbHOM COBOKYIIHOCTH TP M3BECTHOM U  HEW3BECTHOM  CpEaHEM
KBaJpaTMUECKOM OTKJIOHeHuu. Pacmpenenenne u kospduuueHt CTbrOAEHTA.
JloBepUTENpbHBIA MHTEPBAN IS JUCIEPCUM HOPMAJIBbHOW CIy4alHOW BEJIIMYUHBI.
JloBepUTENBHBIA HHTEPBAL 11 BEPOATHOCTH yCIIeXa B cxeMe bepHyiu.

8. Craructuueckas runore3a. Bunpl runore3. OmuOKu mepBoro U BTOPOIrO
pona. YpoBeHb 3HaYUMOCTH. CTaTUCTUYECKUW KpUTEPHUH, €ro HaOrogaemMoe
3HaueHue. Kputuueckas oOnactb, €€ Buabl. OOJacTb NPUHATHS TUIIOTE3BL
Kputnueckne toukn. OCHOBHOM INMPUHLHUII NPOBEPKU CTATUCTHYECKHUX THIIOTE3.
MoIIHOCTE KpUTEPUSI.

9. CpaBHEeHHUE BYX NUCIEPCUN HOPMAJBHBIX T'€HEPAJbHBIX COBOKYIHOCTEH.
Kpurepnit ®umepa - CHenekopa. CpaBHEHHE [BYX CPEAHUX MPOU3BOJIBHO
pacnpeiei€HHbIX TeHEepaJbHbIX COBOKYMHOCTEH. Z-kpuTepuil. CpaBHEHHE IBYX
CPENHUX HOPMAaJIbHBIX TIE€HEpaJbHBIX COBOKYyNMHOCTe. Kpurepunii CrbrogeHTa.
CpaBHEHHE HECKOJIBKHUX IUCIEPCUI HOPMAJIbHBIX I€HEPAJIbHBIX COBOKYITHOCTEH
1o BbIOOpKaM paznmuuHoro oobéma. Kputepuii baptinerra. CpaBHeHHE HECKOIBKUX
JTUCTHepCUN  HOPMaJbHBIX  T€HEpPAJbHBIX  COBOKYIHOCTEH IO  BBIOOpKaM
onuHaKoBoro ooréMa. Kpurepuit Koupena.

10. OxHO(aKTOPHBIN JUCTIEPCUOHHBIN aHATU3.

11. Kpurepun cornacusi y° Ilupcona, Koamoroposa, Kommoroposa -



CmupHoBa. IIpoBepka rumore3sl 0O HE3aBUCHUMOCTU ABYX CIy4YalHBIX BEJIWYUH.
[IpoBepka rumoTe3sl O paclpelleI€HUH TE€HEPaIbHON COBOKYNHOCTH IO 3aKOHY
ITyaccoHna.

12. TIpoBepka runoTe3sl 0 mapameTpe P OMHOMUAIILHOTO PACIpEICICHHUS.

13. HenapameTpuueckre METOJbl MaTeMaTHUeCKoW ctatucTuku. Kpurepuu
3HAKOB, Y MJIKOKCOHA, Y MJIKOKCOHA - MaHHa - YUTHU, CEPUN.

14. Buapl 3aBUCHUMOCTEH MEXIy CIy4YalHBIMM BEJIUYMHAMU. Y CIIOBHBIC
CpeaHHE. YCIOBHBIE MAaTEMATHUYECKHE OXHMIAHUSA JHCKPETHOM CIIy4alHOMN
BEIMYMHBI M (YHKIHH perpeccud. BbIOOpOYHBIE ypaBHEHUS PErPECCHU.
KoaddurmenTs! TMHEHHON perpeccum.

15. OTpIicKaHuE TTapaMETPOB BHIOOPOYHOTO YPABHEHHS JTHMHEHHOW pErpeccuu
0  HECTPYNIHPOBAaHHBIM  JIaHHBIM.  MeToJ ~ HauMEHbIIMX  KBaJpPAaTOB.
['eoMeTpuyecKuii CMbICI BBIOOPOYHBIX KO3(P(PULIUEHTOB TMHEHHOM PErpecCH.

16. Koppensimonnast Tabnuia. BpiOopouHble  ypaBHEHHsS  JIMHEHHOM
pErpeccuy B cilydae CrpylIMpOBaHHBIX JAHHBIX.

17. T'enepanbHblii U BBIOOPOYHBIM KOI(PPUIIUEHTH JTUHEHHOW KOPPEIISIIHH.
CpoiictBa ko3¢ ¢dunuenta koppensuuu. IIpoBepka rumnore3sl O 3HAYUMOCTH
BBIOOPOYHOTO KO PUITMEHTA KOPPEIAIUU.

18. Henuneitnast perpeccus. [lonnHomuanbHas, cTeneHHas, OKa3aTelbHas,
DKCIIOHEHIMAJIbHA, runepooInIecKast perpeccun. JInneapuszanus
HKCIIEPUMEHTAJbHBIX ~ JAHHBIX Uil  CTENEHHOW, SKCHOHEHLHMAIbHOM U
TUTIEPOOIMUECKON perpeccuid.

19. PanroBass  xoppemsiius.  Koaddunmentst  paHroBoil  KOppenmsuuu
Cnupmena n Kenpamia, mpoBepka UX 3HaYMMOCTH U CBSA3b MeXAy HUMU. Popmyiia
st ko3ppuuuenta CriupMeHa Npy HaJIWMYUM CBA3AaHHBIX paHroB. KosdduuueHt
KOHKOpZAAI1K (COrIacOBaHHOCTH ) paHroB KeHjamnia u mpoBepka ero 3Ha4yuMOCTH.

7.2.5 IlpumepHbIii NepevyeHb BOMPOCOB JIfl IK3aMeHAa
CeabMmoii cemecTp

1. Cnyuaiiabiii  miporiecc. CedeHue ClydyalHOTO Tipoiiecca. TpaeKkTopus
(peanmm3zaiusi) caydyailHOTO TIpoliecca.

2. XapaKTepuCTUKN CIy4ailHOro mporecca. MaTemMaTH4ecKoe OXKUJaHue
CJIy4aifHOr0 Mpouecca U €ro CBOMCTBA.

3. ducniepcust cimy4aitHOTo mporiecca u e€ CBOMCTBRa.

4. llenTpupoBaHHbIl ciydaiiHblid  Tipouecc. KoppenduuonHas —(QyHKIuUs
ciy4aitHoro npouecca u € ceoiictsa. HopmupoBanHas koppensiuuoHHast GyHKIHS
CIIy4alHOTO Mpolecca U €€ CBOMCTBO.

5. Bzaumuas koppensuuoHHas (QYHKIUS JBYX CIy4ailHBIX MPOLIECCOB U €&
cBoiicTBa. KoppenupoBaHHble W HEKOPPEIUPOBAHHBIE CIy4YalHbBIE MPOLIECCHI.
HopmupoBanHas B3auMHasi KOppEJSIIMOHHAS (YHKIMS JBYX  CIy4allHBIX
ITPOLIECCOB U €€ CBOMCTBO.

6. Teopema O MaTeMaTHYECKOM OXHUAAHUM CYMMbl KOHEUHOTO 4YHCIIa
CIIy4YallHbIX MPOLECCOB M CileAcTBUE U3 HeE. Teopema O KOppEIALUOHHOU
(GYHKIIMM CyMMBI ABYX KOPPEJIMPOBAHHBIX CIIy4alHBIX MPOIECCOB, €€ 00001IeHe
Y CJIEJICTBHS U3 TEOPEMBI.

7. CXOOUMOCTh B CpPEIHEKBAJAPATUYHOM IOCIIEAOBATENBHOCTH CIIy4alHBIX



BEJIMYMH U €€ mpejiesl B cpeaHekBaapaTuaHoM. Juddepenimpyemsiii cinydaiiHbIi
MpOIIECC M €ro mnpous3BoAHas. TeopemMa O MareMaTHYECKOM OXUIAHUU
MPOM3BOJIHOM OT cllydailHOro Ttiporiecca W e€ o00o0menue. Teopembl 0O
KOPPENSALUOHHON (PYHKIIMM MPOU3BOJHON OT CIy4yalHOTO Mpolecca U B3auMHOMN
KOPPESLUOHHON (PYHKIIMU CITy4aifHOTO MpOoIecca U ero MpOr3BOIHOM.

8. Unterpan ot cnydailHOro mpolecca. TeopeMbl O MaTeMaTUYECKOM
OKUJIaHUHU, KOPPEJSIIIMOHHON (DYHKIIMM HHTErpajia OT CIy4ailHOro Mpolecca.
TeopeMa O B3aMMHOW KOPPEISAUMOHHOW (YHKIMH CIy4ailHOro Ipolecca u
WHTErpania OT HETo.

9. CrarmoHapHBI  CIydyalHBIH TporlecCc U ero cBoictBa. CBOMCTBa
KOPPEISLIMOHHON byHKIIUN CTallMOHAPHOTO CIIy4ailHOTO mporecca.
HopMupoBanHass koppensauuoHHass (QYHKIUS  CTAlMOHAPHOTO  CIIy4allHOTO
nporecca u €€ cBoMcTBO. CTalMOHAPHO CBSI3aHHBIE CIIyYAMHBIE POLIECCHI.

10. KoppensiuuonHas pyHKUMSI IPOU3BOAHON OT CTALlMOHAPHOTO CIIy4aifHOTO
npouecca. KoppendunonHas GyHKIUS U IUCTIEPCUS UHTETpasia OT CTAl[MIOHAPHOTO
CIIy4alHOI0 nporecca. B3anmnas KOppEsLMOHHAs GyHKIMSA
T depeHIMPYEMOro CTalIMOHAPHOTO CIIy4aiilHOTO MPOIIEcCca U €ro MPOU3BOAHbIX.

11. CnexTpanpHasi IUIOTHOCTh CTAl[MOHAPHOIO CIy4yailHOro Impolecca.
@opmynel Bunepa - XunHumHa. HopMupoBaHHas cCHeKTpaibHas IUIOTHOCTb.
B3aumnas cnexkrpanbHas IUIOTHOCTh [JBYX CTallMOHAPHBIX M CTAallMOHAPHO
CBA3aHHBIX CIy4alHBIX NPOLIECCOB. BpIpakeHWE B3aWMMHOW KOPPEISLUUOHHON
(yHKUIMH Yyepe3 B3aUMHYIO CIEKTPaIbHYIO MIIOTHOCT.

12. CranmonapHasl JMHEWHAs AWHAMHU4YecKas cucrema. Dopmyna s
MaTE€MaTUYeCKOro OKUJaHus BbIXoAHOW ¢GyHkumu. Ilepemarounas QyHKuus.
YactoTHass xapakrtepucthka. CBA3b MEXAY CHEKTPAIbHBIMU ILIOTHOCTSMU
BBIXOJJHOM M BXOJHOW (QyHKUMNA. BpIpakeHne KOppelsMOHHON (YyHKUUU U
JUCIIEPCUU Yepe3 CIEKTPATBHYIO INIOTHOCTh BBIXOHOU (PyHKLIMU.

13. CayualiHplii mporecc C JUCKPETHBIMU COCTOSHUSIMU. CiydaiiHbIM
IPOLIECC C HENPEPBIBHBIM BpeMEHEM. MapKOBCKUM CIly4aWHBIM DIPOLECC C
JUCKPETHBIMU COCTOSIHUSIMU (TIporiecc 0Oe3 mocnenerictusi). I'pad cocTosHuUid.
BeposTHOCTH COCTOSIHUM CUCTEMBI.

14. laru ciay4yaitHOTO TIpoliecca ¢ JUCKPETHBIMHU COCTOSIHUSIMU. MapKoBckast
nenb (tmenb Mapkosa). Ilepexomnas BeposTHOCTh. OmHOpOAHAS Iienb MapkoBa.
Marpuna repexona CUCTEMBI, CBOMCTBA €€ JIIEMEHTOB.

15. MapkoBCKU CIy4ailHBIA MpPOLIECC C AUCKPETHBIMH COCTOSHUSMHU H
HEIMpEpPbIBHBIM ~ BpeMeHeM. Pa3medeHHbld Tpad cocTOSSHUN. YpaBHEHUS
KomMoroposa, npaBwino ux coctaBieHusd. [IpenenbHblli CTallMOHAPHBIA PEXUM.
IIpenenbHbIE BEPOATHOCTH COCTOSIHUM, UX BEPOATHOCTHBINA CMBICII U HAXOXKICHHUE.
[Iporecc rudenu - pa3sMHOKEHUS.

16. Cuctema oOcCiyXMBaHUS, BXOJHON IOTOK, BBIXOJAHOM IOTOK, OYEPEIH.
[Ipomeccel MaccoBoro oOcCHyxkuBaHus. 3asBku (TpeOoBanwms). JlucuurimHa
ouepenu. Bpems  oxuganus — oOcuyxuBaHus. Kananbl  oOcioyXuBaHUS.
Knaccudukanus cuctem  oOciayxkuBanus. [Ipeagmer Teopuum  MaccoBOTO
0OCTy>KUBaHMUS.

17. Ilpocreiimmii  motok. CTalMOHAPHOCT, M OPAMHAPHOCTH BXOJHOIO



MIOTOKa, OTCYTCTBUE MOCIIEAEHCTBUSA BO BXOJHOM MOTOKE. TeopeMa 0 unciie 3asiBOK
OpU NPOCTEHIIEM BXOJHOM IIOTOKE M cleAcTBUS U3 He€.  HTeHCHBHOCTH
(IOTHOCTB) TpocTelllero mnoroka. Teopema O IMTENBHOCTH BPEMEHHOTO
MHTEpPBaJIa MEXy ABYMS I1OCJIEI0BATEIbHBIMU 3asBKaMH B IIPOCTEHIIIEM BXOAHOM
IIOTOKE U CJICJICTBUE U3 HEE.

18. Bpems o0city:kuBaHUs, €ro IMIOTHOCTh paclpesieieHus (BEpOATHOCTEM ).
NuTeHcuBHOCTh  oOcimyxkuBaHus.  DYHKIMS ~ pacupelielieHHs  BPEMEHHU
oOciyxuBaHus. BpeMs oxxuganus, €ro miOTHOCTh paclpesiesieHus (BEpossTHOCTEN)
U (YHKLHS paclpeiesiCHUs.

19. OcHOBHBIE TPUHLMUIIBI TOCTPOCHHUS MAapPKOBCKUX MOJEIEeH MacCOBOTO
oOciyxuBaHusi. Pa3medeHHblil rpad cocTossHMiA, ero aneMeHThl. [IpaBuio
coctaBieHuss ypaBHeHumii KomMoropoBa. AOCOMIOTHasE ©  OTHOCHTEIIbHAS
IIPOITYCKHAsI CIIOCOOHOCTb.

20. CucteMbl MaccoBOro OOCIYKHMBaHUA C OXuJaHHEM. VIHTEHCHUBHOCTbH
yxoaa u3 ouepenu. Pa3meudeHHBI rpad cOCTOSHUI paccMaTpUBaeMOW CHCTEMBI
oOciyxuBaHus, cucteMa ypaBHeHUI Kommoroposa st He€.

21. CranoHapHBI peXuM (DYHKIITMOHUPOBAHUSA CHUCTEMbI OOCITYKUBaHUSI.
Cucrema ypaBHeHuil KoamoropoBa st cucTeMbl 0OCITYKUBAaHUSL C OXKHJIAHUEM.
BepositHocTH cocTostHMit. [IpuBenénHas IOTHOCTh MOTOKA 3asBOK. [IpuBenénnas
IUVIOTHOCTh IIOTOKa yXoJa 3asBOK H3 odepenu. CpenHss MJIMHA OYEpPEIu.
OTHOCHTENIbHAS TPOIYCKHAsI CIOCOOHOCTh cHUCTeMbl. CpellHee YHCIIO 3aHITBIX
KaHAJIOB 00CITyKUBaHUSI.

22. Yucras cucteMa oOCITyKHUBaHUS C 0)KHJIaHUEM U €€ 0COOSHHOCTH.

23. OcoOEHHOCTH CHUCTEMBI 00CITYKUBaHHsI ¢ OTKazaMu. DPopmyssl DpriaHra.

24. OcOoOEHHOCTH CTAIlMOHAPHBIX PEXUMOB (YHKIIMOHHPOBAHHUS CHCTEM
00CITy>KMBaHUS C OTPAHUYCHHOMU JIJTUHOM ouepe/u.

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTAlNU

IIaTeIil cemecTp — 3a4€T

3a4€T MPOBOJUTCS IO OMIIETaM, KaXK/IbIM U3 KOTOPBIX COJAEPKUT 3 BOIIpoca U 2
3amayn. JlJis mpoBEepKM YCBOEHUS KOMIETEHIIMU, B OWUJIET BKIIIOYAETCS OJHUH W3
BOITPOCOB, BBIIAHHBIX Ha CAMOCTOSITENIbHOE H3yueHne. Kakpiii mpaBUIbHBIN OTBET
Ha BOIPOC B OujieTe olleHHWBaeTcs 3 Oajutamu, 3ajada OLICHUBAETCS B 5 OaJlIoB.
MakcuManbHOE KOJIMUeCTBO HaOpaHHBIX OauioB — 19.

1. OrmeTka «3a4TeHO» CTaBUTCS B Ciyyae, €clii CTyaeHT HaOpan 10-19
OaJLIoB.

2. Ormetka «He 3auTeHO» CTAaBHTCS B Ciydae, €ClIM MPaBUIbHBIC OTBETHI
TOJIBKO Ha TEOPETHUYECCKUE BOIPOCHI WIIM PEIICHBI TOJHKO MPAKTUYCCKUE 3aadH,
WIN CTyJIeHT HaOpaJsl MeHee 8 OasIoB.

IllecToi cemecTp — 32a4€T C OLEHKOM

3auéT IPOBOJUTCS MO OMIIeTaM, KKl U3 KOTOPBIX COAEPKUT 3 BOIpoca
u 2 3amaun. Jlyis npoepku ycBoenusi komneteHImu OIIK-3 B Gunet BrouaeTcs
OIMH W3 BOIPOCOB, BBIJAHHBIX HA CAMOCTOATEIbHOE wu3ydeHue. Kaxmbii
NpaBWIbHBIM OTBET Ha BOINpOC B Owiere oueHuBaercsa 3 Oamnamu, 3ajada



olieHMBaeTcs B 5 6amoB. MakcuManbHOE KOJIMUYECTBO HaOpaHHbIX O6amioB — 19,

1. Onenka «OTIUYHO» CTaBUTCA B Cllydae, €CliM CTyJeHT Habpan 17-19
OaJLIoB.

2. Ornenka «Xopouio» CTaBUTCS B Ciyyae, €ClM CTyJIeHT Habpai oT 11 1o
16 6ainos.

3. OueHka «YIIOBIETBOPUTEIHHO» CTABUTCS B Ciydae, €CIU CTYJEHT
Habpain 8-10 Gaos.

4. Ouenka «HeynoBII€TBOPUTENBHO» CTaBUTCS B CIIydae, €CJIHM MPABUJIbHBIE
OTBETHI TOJBKO Ha TEOPETHYECKHE BOIPOCHI WA PELIEHBI TOJBKO MPAKTHYECKHE
3aJ1auu, WA CTYyICHT HaOpas MeHee 8 0aJioB.

CeabMoii cemecTp — IK3aMeH
Ha ocHOBaHuuM BOMPOCOB ISl MOATOTOBKH K 3K3aMeHy (GopMupyroTcs Omietsl. B
KQ)KJIOM OHJIETE COIEPKATCS TPU TEOPETUUECKUX BOIPOCA U JIBE 3aJa4M U3 Pa3HbIX
pasnenoB aucHUIUMHGL. [l npoBepku ycBoeHus: komrnerennuu OIIK-2, B Ouier
BKJIFOYAETCS OJTUH U3 BOIIPOCOB, BBIJJAHHBIX HA CAMOCTOSATEILHOE U3yUCHHE.
OK3aMeH Uil CTYJEHTOB IPOBOAUTCA MO CMEIIAHHOW cucTeMe (MMCbMEHHO -
ycTHO). CTyIeHT JOJKEH JaTh TOJIHBIA MUCHMEHHBIA OTBET Ha OuieT. 3areM
IpernoaaBaresib 0eceyer co CTyIeHTOM. BO3MOXKHBI JONOIHUTENIBHBIE BOIIPOCHI.
Kaxx1ip1il mpaBUIIbHBIN OTBET HA BOIIPOC B OWJIETE OllEHMBAeTCs 3 OailioM, 3a/aa4da
olieHMBaeTcs B 5 0ayuioB. MakcuMaibHOE KOJMYECTBO HAOpaHHBIX OayuioB — 19.
Onenka «HeynoBineTBOpUTEIBHO» CTABUTCS B CIIydae, €CJIM NPABUIbHBIE OTBETHI
TOJIBKO Ha TEOPETHUYECKUE BOIPOCHI MJIM PELIEHBI TOJBKO MPAKTUYECKUE 3a7auH,
WM CTYAEHT HaOpaa MeHee 8 OalIoB.
Omenka «YIOBJIETBOPUTEIHLHO» CTaBUTCS B Cilydae, €CIM CTyAeHT HaOpan 8-10
OaIJIoB.
OrneHka «Xopolo» CTaBUTCS B CiIy4ae, eciiu CTyAeHT Haopa oT 11 no 16 6amios.
Onenka «OTIMYHO» CTaBUTCS B CIy4ae, €Clid CTyAeHT HaOpan 17-19 6anos.

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kon
KonTponupyemsie pa3aeinsl . Haumenosanue
Ne n/m KOHTPOJINPYEMOU
(TeMbl) IUCUHUIIITNHBI OLICHOYHOTO CpPECTBA
KOMIETEHIINH
1 BepositHocTHOE OIIK-3 Tecrt, ycTHBIN ompoc,
TPOCTPAHCTBO 3a4€ET
2 Cayyaiinelie Benuuusbl 1 ux |OIIK-3 Tecrt, TMIIOBOM pacyeT,
pacnpeneseHne 3aIINATA, 3a4€T
3 Mmoromepnsie ciyyaitasie  |OITK-3 Tecrt, TMIIOBOM pacyeT,
BEJIMYMHBI M UX CBOMCTBA 3aIIuTa, 3a49€T
4 @YHKIINN OT CIIy4alHbIX OIIK-3 Tect, TMIOBOM pacyer,
BEJIMYMH 3aIlUTA, 3a4€T C
OLICHKOU
5 [IpenenbHubIie TEOPEMBI OIIK-3 Tecr, ycTHBIN ompoc,
TEOPUU BEPOSITHOCTEN 3a4€T C OLICHKOU
6 Bri6opounslii MeTox OIIK-3 Tect, THIOBOM pacuér,
3aluTa, 3a4€ET C
OLICHKOM
7 ITpoBepka craructuueckux |OIIK-3 Tect, TMIIOBOM pacyer,




THUIIOTE3 3aIIuTa, 3a4€ET C
OLICHKOM
8 Koppensuuonso - OIIK-3 Tect, THIIOBOM pacyér,
PETrPECCUOHHBIN aHATN3 3alIuTa, 3a4€T ¢
OIICHKOM
9 Crnyuaitasie porieccsl M ux  |OI1K-3 TecTt, TUIIOBOM pacyér,
XapaKTePUCTUKU 3alUTa, 9K3aMeH
10 MapkoBcKue Ipo1ecchl OIIK-3 TecTt, THIIOBOM pacyér,
3alIMTa, SK3aMEH
11 CucTtemMbl MaccoBOTO OIIK-3 TecT, ycTHBIH ompoc,
00CITyKUBaHUS, KX 9K3aMeH
9JIEMEHTHI U XapaKTEPUCTHKU
12 OcCHOBHbIE TPUHITUITBI OIlK-3 TecT, ycTHBIN ompoc,
MMOCTPOCHUSI MAPKOBCKUX HK3aMeH
MOJEJIEW MacCOBOIO
00CITyKHBaHUS
13 CrauuroHapHBbIi pexuM OIIK-3 TecT, ycTHBIN onpoc,
(O YHKITMOHHPOBAHUS CHCTEM IK3aMeH
MaccoBOTr0 00CTyKUBaHUS

7.3. Mertoauueckue MaTepuajibl, omnpeaeasiomie NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHMS, JTUOO C HUCIOIB30BAHUEM BBIJAHHBIX TECT - 3aJaHUI Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJIACHO METOAUKH
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU MTPOMEKYTOUYHON aTTECTALINHU.

Pemenne craHmapTHBIX 3a/lad  OCYIIECTBISIETCS, JMOO TMpPU TOMOIIU
KOMITBIOTEPHOM CHUCTEMBbl TECTUPOBAaHMS, JIMOO C HCIOJIB30BAHUEM BBIJAHHBIX
3ajjay Ha OyMaxxHoM HocutTene. Bpems pemenus 3amad 30 muH. 3arem
OCYUIIECTBJISIETCS TMPOBEpKA pEIICHUs 3aJad HK3aMEHATOPOM U BBICTaBJISETCS
OLICHKA, COIJIaCHO METOAMKMA  BBICTABJICHUS OLEHKA TMpU  MPOBEICHUU
MPOMEKYTOUYHOM aTTeCTALMH.

Pemienne mnpukiagHBIX 3a4ad  OCYLIECTBIAETCS, JMUOO TPU TOMOLIU
KOMITBIOTEPHOM CHUCTEMBl TECTUPOBAaHMS, JMOO C HCIOJH30BAHUEM BBIJAHHBIX
3ama4y Ha OymakHoM Hocutene. Bpems pemenus 3agad 30 muH. 3arem
OCYUIIECTBJISIETCS. MPOBEpKa pEIICHUs 3aJad HK3aMEHATOPOM U BBICTaBJISETCS
OLICHKA, COIJIaCHO METOJAMKH  BBICTABJICHHUS OLEHKH NpU  IPOBEACHUU
IIPOMEKYTOYHOMN aTTECTALUH.

8 YYUEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /IJIsi OCBOEHHS
AUCHMILTHHBI

1. Teopust BepOSTHOCTEM M MaTeMaTUuYeCKas CTAaTHCTHUKA [DJIEKTPOHHBIN
pecypc]: Yuebnoe mocooue / W.A. bnaro, O.B. CrapoxwioBa. — Camapa:
[ToBOMKCKHM  TOCYIAapPCTBEHHBIM  YHHUBEPCUTET  TEJICKOMMYHUKAIMKA U
unpopmatuku, 2017, — Pexxum pocryma: http://www.iprbookshop.ru/75412.html



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

9BC “IPRbooks”.

2. Bentuens E.C. Teopust BeposiTHOCTEN M €€ MHXKEHEPHBIE MPUIOKEHUS:
yue0. nocodue / E.C. Bentnens, JI.A. OBuapoB. — 3-¢ u3j., nepepad. u gom. — M.:
Axanemus, 2003. — 464 c.

3. Bentuens E.C. Teopusi ciiydailHbIX MpOIECCOB U €€ HHKEHEpPHBIE
npuioxenus: yaeo. nocooue / E.C. Bentuens, JI.A. OBuapos. — 3-e u3j., nepepad.
u gom. — M.: Akagemus, 2003. — 432 c.

4. I'mypman, B.E. Teopust BeposiTHOCTE U MaTeMaTHYECKash CTaTUCTUKA:
yueb6. mocodue / B.E. 'mypman. — 12-e u3a. — M.: Beicui. o6pa3oBanue, 2008. —
479 c. — (OcHOBBI HayK).

5. I'mypman, B.E. PykoBOACTBO K pEHIEHUIO 33aJad 1O TEOPUH
BEPOSITHOCTEH W MaTeMaTUYeCKOW cTaTUCTHKe: yueO. mocodue / B.E. 'mypman. —
11-e u3n., nepepad. — M.: Beicui. o6pazoBanue, 2007. — 404 c. — (OCHOBBI HayK).

6. COopHHMK 3a7a4 M0 MaTeMaTHUKe JIJIs BTY30B: yueO. rmocooue / [lox pen.
A.B. Edumona, A.C. Ilocnenosa. — 3-¢ uzn., nepepad. u gomn. — M.: ®uzMatiur,
2003. — 432 c.

7. Yynecenko B.®d. COopHUK 3a7aHUl MO CHEIUATBHBIM KypcaM BBICIIEH
MateMaTuku: y4de6. mocooue / B.®D. Uynecenko. — 5-e m3z., crepeorun. — CII6.;
M.; Kpacuonap: Jlans, 2010. — 192 c. — (YueOnuku 115 By30B. CrienuanbHas
JUTEPATYpA).

8. HyoOposckas A.Il. Kypc Teopuu BepoOATHOCTEM M MaTeMaTUYECKOM
craTucTuku: yueo. mocobue / A.Il. Jlyoposckas, E.I'. ['mymiko. — Boponex, BI'TY,
2004. - 161 c.

8.2 Ilepeyenr HHGpOPMANMOHHBIX TEXHOJIOTHI, WCMOJb3YeMBbIX NpPH
OCYIIeCTBJIEHMH 00pa30BaTeJIbHOIO Mpolecca MO JAUCIHHUIJIMHE, BKJINOYAs
nepeyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOI0  obOecredyeHusi, PeCcypcoB
UH(POPMALMOHHO TEJIEKOMMYHUKALUOHHOM ceTH «AHTEepHET,
COBPEMEHHBIX NPOoeCcCHOHANBbHBIX 0a3 [JAaHHBIX M HH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM:

HaumenoBanue

MIPOTPAMMHOT0 00ECIICUCHUS

OpenOffice
Microsoft Windows 7
Microsoft Office 2007
Adobe Reader

Twun muneH3nn

Csoboanoe I1O
Open License
Open License
Csob6ognoe I1O

ITpodeccronanbpabIe 0a3bl TAHHBIX
HaumenoBanue [1b]] DJIIEKTPOHHBIN aJIpec pecypca

Hayunas s5nekTpoHHas 6MbanoTeKa

http://elibrary.ru

DJIeKTpOHHAasi OMOJIMOTEeUHAs CUCTEMA
IPRbooks

http://www.iprbooksop.ru/

Nudopmarmonnsie ¢

IIPaBOYHbBIC CHCTCMBI

Haumenosanne UCC

DJIIEKTPOHHBIN aJIpec pecypca

MaremaTH4eCKni CIpaBOYHUK

dict.sernam.ru
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JI71s1 BBITIOTHEHHUS IOMAITHUX PaboT BO3MOKHO MCIOJIb30BaHKe maketoB MAPLE,
MATLAB, MATHCAD, MAXIMA unu MATEMATIKA mis OC Windows.

[Ipu sTOM nIepedeHb HHPOPMAITMOHHBIX TEXHOJIOTHUN BKJIIOYACT:

— cOop, XpaHeHHe, CUCTEMAaTH3aIMs U BblJauya yueOHON U HayYHOH WH(OpMaInu;
— CaMOCTOSTEIIbHBIN TIOUCK JIOMOJTHATEILHOTO YUeOHOTO M HAYYHOTO MaTepHaia ¢
WCITOJIb30BAaHUEM TTOMCKOBBIX CHCTEM U CaWTOB CeTH MHTEpHET, 2IIeKTPOHHBIX
SHIUKJIONEANI 1 0a3 JaHHBIX;

— HCIIOJB30BAaHUE DJIEKTPOHHOW TOYTHI TperojaBareiied W OOydJaromuXCcs s
PACCBUTIKH, TIEPEMTUCKHA U 00CYXKICHUS BOZHUKIINX yIeOHBIX MTPOOIIEM.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMAS JJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
VY4eOHble ayqUTOpPUM, OCHALIEHHBIE TEXHUYECKUMM CpPEICTBAMH, MJIs
IIPOBEACHU JICKIIMOHHBIX U IPAKTUYECKUX 3aHATUN IO TEOPUU BEPOATHOCTEU U
MaTeMaTUYECKOU CTATUCTHUKE.

10. METOIUYECKHUE YKA3ZAHUSA 1JIS1 OBYUYAIOIIIUXCS IO
OCBOEHUMIO JUCHUIIJIMHBI (MO/J1YJIA)

[To mucuummne «Teopust BEpOATHOCTEM M MATEMATUYECKAsT CTATUCTUKA»
YUTAOTCS JIEKIUHU, IPOBOJIATCS MPAKTUYECKUE 3AHATHS.

OCHOBOM M3Y4YEHMSI AUCHMIUIMHBI SIBIISIIOTCS JICKIIMM, HAa KOTOPBIX
M3JIararoTcs HanboJiee CYyIIECTBEHHBIC U TPYIHBIC BOIIPOCHI, a TAKXKE BOMIPOCHI, HE
HaIleIITHe OTPAKECHUS B YICOHOM IUTEpaType.

[IpakTHdeckre 3aHATHS HAIMpaBICHBI Ha MPUOOPETCHUE MPAKTUYSCKHUX
HaBBIKOB pacdéTa oOpa0OTKH ONBITHBIX IAHHBIX. 3aHATHS MPOBOIATCS ITYTEM
peIICHNs] KOHKPETHBIX 3a/1a4 B ayJIMTOPHUU.

Buj yueOHbIX 3aHATHI JlesTenbHOCTh CTyIEHTa

Jlexmust Hanucanne  KOHCmeKTa  JIEKIMH:  KpPaTKO, CXEMaTHU4HO,
MOCNe0BaTeNbHO  (DUKCHpPOBATH  OCHOBHBIE  TOJIOXKEHUS,
BBIBOJIbI, (POPMYJIMPOBKH, 0O0OOIIEHUS; IOMEYaThb Ba)KHbBIE
MBICJIM, BBIJENATh KJIIOUEBbIE CJOBa, TepMuHBL. [IpoBepka
TEPMHUHOB, TOHSATUM C MOMOIIBIK HSHUIUKIONEANHN, CIOBapei,
CIPaBOYHHUKOB C BBIMUCHIBAHUEM TOJIKOBAHUW B TETPalb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, Marepuaia, KOTOpPbHIS
BBI3BIBAIOT TPYJHOCTH, IOUCK OTBETOB B PEKOMEHAYEeMOM
nuteparype. Ecin camoctosTensHO HE ynmaércs pa3oOpaThCsi B
MaTtepuane, HeoOXoAuMo chHOpMYITHpOBaTH BOMPOC U 3a1aTh
MIPENO/IaBaTEII0 Ha JICKITUU WM Ha MPAKTHUYECKOM 3aHSATHH.

[IpakTnueckoe KoHcnekTupoBanue peKoMeHAYeMbIX MCTOYHHMKOB. PaboTta ¢
3aHATHE KOHCIIEKTOM JIEKIIMM, IOATOTOBKAa OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM, IPOCMOTP pPEKOMEHIyEMOM JIUTEPATYPBHI.

[IpocnymmBanre ayauo W BUACO3ANMMUCEN MO 3aJaHHON TeMeE,
BBITOJIHEHUE PAcUETHO-TpaPUUECKUX 3a/laHUi, pelieHue 3a1ad
10 AJITOPUTMY.




CamocrositensHas padoTta

CamocrosiTenpHas paboTa CTYACHTOB CITIOCOOCTBYET TITYOOKOMY
YCBOGHHS Yy4eOHOTO MaTepuana ¢  Pa3BUTHIO HABBIKOB
camoobOpazoBanusi. CamocrosiTenpHass paboTa Mpenroiaraer
CJIEIYIOIUE COCTABIISIONINE:

— pabora C TeKcTaMu: y4yeOHHMKaMH, CIPaBOYHUKAMU,
JOTIONTHUTEIPHOW ~ JTUTEpaTypoil, a Takke MmpopadoTKa
KOHCIIEKTOB JICKIIHIA;

— BBINIOJIHEHUE JOMAIIHUX 33/IaHUI U PacUy€TOB;

— paboTa HaJ TeMaMU JIJIsl CAMOCTOSITEILHOTO U3yUYCHHUS;

— yyacthe B paboTe CTYICHYECKHX HAy4YHBIX KOH(EPEHIIUH,
OJIUMITHAT;

— MOJITOTOBKA K MPOMEXXYTOUHON aTTECTAIUU.

IToaroroBka k
MIPOMEXKYTOUYHOM aTTECTALNHU

l'oToBUTBCS K  MPOMEXKYTOYHON  aTTeCTallUd  CIEAYET
CUCTEMATUYECKH, B TEUEHUE BCEro cemecTpa. VIHTeHcHBHas
MOATOTOBKA JOJDKHA HAadaThCs HE MO3JHEE, YeM 3a MecsI] -
[oJITOpa /10 MNPOMEXYTOUHOW aTrectauuu. JlaHHble nepen
3au€TOM, 3a4€TOM C OIIEHKOI, 7K3aMeHOM TpHU JHA 3P PeKTuBHEE
BCEr0 MHCIONb30BaTh JJIsi IOBTOPEHUS U CHUCTEMaTH3aluu
Marepuana.




