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1. HIEJIA A 3AJAUYN JTUCHUITINHBI
1.1. eau AMCHUIMIHHBI
= dbopmupoBaHue TEOPETUUECKOU u MPAKTUYECKOM
MOJATOTOBJIEHHOCTH K UCIOJIb30BAHUIO TTOHATHI U METOJIOB TEOPHUH BEPOSITHOCTEH,
MAaTE€MAaTUYECKOM  CTAaTUCTUKM W TEOPUM  CIy4YallHBIX  IIPOLIECCOB B
npodeCCUOHAILHON JIeATEIbBHOCTH

1.2. 3axaun ocBOeHHSA TUCHUILTHHBI

- O3HAKOMJIEHHE O0OY4YaeMbIX C OCHOBHBIMHU TMOHSTHSIMH W METOJaMU
TEOPUH BEPOATHOCTEW, MATEMATUYECKOM CTATUCTUKH W TEOPUH CIYyYAMHBIX
MPOIIECCOB;

— o0y4eHHEe YMEHHUIO OINEPUPOBATh C AOCTPAKTHBIMH OOBEKTAMH U OBITH
KOPPEKTHBIM B YIOTPEOJICHUM BEPOSTHOCTHBIX M CTATUCTUYCCKUX TOHSITHUH,
CHUMBOJIOB JIJIs1 BRIPQXKEHUS KOJIMUECTBEHHBIX M KAY€CTBEHHBIX OTHOIICHUH;

- MPUBUTHE OOy4YacMbIM HAaBBIKOB HCIIOJB30BaHUS pPacCMaTPHUBAEMOTO
amrmapara TEOPUHM BEPOSTHOCTEM, MaTeMaTUYECKOM CTAaTUCTUKH W TEOpUHU
CIIy4yalHBIX IIPOIIECCOB B 3ajlauyax oOecredeHus Oe30MaCHOCTH KOMITbIOTEPHBIX
CHCTEM U CETEH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
HucuunnuHa «Teopust BEpOSTHOCTEH W MaTeMaTUYeCKas CTAaTUCTHKa»
OTHOCHUTCS K JUCHMILITHHAM 0a30BoM 4yacTu 00Ka bB1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O
JAUCHUIIJIMHE

IIponecc  wm3yuenumss  gucumiuimHbl — «Teopust ~ BEpOATHOCTEM W
MaTeMaTU4yecKas CTaTHUCTHKa» HampaBieH Ha (OPMHUPOBAHUE CIEAYIOIIHMX
KOMIIETEHIIN:

OIIK-3 — CnocobeH Ha OCHOBaHMM COBOKYMHOCTH MaTeMaTHYECKUX
METOJI0B pa3palarhiBaTh, 0OOCHOBBIBATh U PEAIM30BBIBATH MPOIEAYPHI PEIICHUS
3aja4 MpoecCuOHAIbHOMN 1eTEIbHOCTH.

Pe3yabTathl 00y4eHus,
Komnerenuus XapakTepusyiuue
chopMHpPOBAHHOCTH KOMIIETCHIIUH

OIIK-3 3HaTh OCHOBHBIE MTOHATHUS U METO/IBI TEOPHUH
BEPOSITHOCTEM, MATEMATUYECKON CTATUCTUKHU
Y TEOPUH CIIyYalHBIX MTPOLIECCOB;

YMCTb IPUMCHATH CTAHAAPTHBIC MCTOAbI U
MOJCIIN K PCHICHHUTO
TCOPCTHUKO-BCPOATHOCTHBIX U
CTaTUCTHYCCKHUX 3aaay,

BJIQJIETh HaBbIKAMHU MCIIOJIb30BaHUS
pacy€THBIX (popMyI1, TaOIHUI], KOMITBIOTEPHBIX
porpamMM IpHU PEIICHUH MaTEMaTUUYECKUX
3ajad.




4. OFBEM INCIUIIJINHBI
Ob6mass  Tpynoémkocts  aucuuiuiuHbl  «Teopuss  BepoATHOCTEH U
MaTeMatuyeckas cratuctukay cocrasisier 10 3. e.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI 1O BUIAM 3aHATHIA
ouyHasi popma oOyueHust

Bcero| Cemectpbl
yacoB| 4 5 6

Buapl yueO6HOM paboThI

AyAUTOpPHBIE 3aHATHSI (BCET0) 144 |1 54 | 54 | 36

B TtoMm uuncie:

Jlexknuu 90 [ 36 | 36| 18

[Tpaktrueckue 3anstus (I13) 54 |18 |18 | 18
CamocrosiTeibHas padbora 189 | 18 |162| 9
Yackl Ha KOHTPOJIb 271 | — | = | 27

Buapl mpoMeXyTOYHOM aTTECTALMM — 3a4€ET, 3a4ET €

! + + | + | +
OIEHKOM, IK3aMeH

OO6m1ast TPy 10EMKOCTB:
aKaJIEMUYECKUE YacChl 360 | 72 [216]| 72
3a4.e. 10 2 6 2

5. COAEP KAHUE JUCHUIIVIMHBI (MO4YJIs)
5.1 Copnep:xkanue pa3aesioB JUCHUIUVIMHBI M paclpe/ejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
o4Has popma 00ydeHust

Jle | Ipak CPC Bcero,

Ne n/m HamnmeHoBaHMe TeMBI ConepxaHue paszena
K1 | 3aH. qac

1 BeposiTHocTHOE TpOCTpaHCTBO IIpenmeT Teopun BEpOSATHOCTEH.
[IpocTpaHCTBO 2NIEMEHTAPHBIX COOBITHIA.
Caydaitable coObITHS. Anredpa COOBITHH.
Yacrora. CTaTHCTHYECKOE OIIpe/ieNICHHUE
BEPOSTHOCTH. AKCHOMAaTHYECKOE
ornpezeneHne BeposTHocTH. OCHOBHBIE
CJIC/ICTBUSI U3 aKCHOM BEPOSITHOCTH.
JuckperHoe BepOSTHOCTHOE
npoctpancTBo. Knaccuyeckoe
oIpeieIeHue BEPOSITHOCTH.
T'eomeTpuyeckas BEpOSTHOCTb. 8 4 4 16
Tl'unepreomerpudeckas Gopmynia.
YcnoBHas BeposTHOCTb. Teopema
YMHOXKEHHUs BeposiTHocTei. He3zaBucumole
coObrtust. Dopmysia MOJHON BEPOSITHOCTH.
®opmysl baiieca. Cxema bepHymm.
bunoMuanbHOE U reOMETpUIECKOe
pacupenenenus. O000IICHHUS CXEMBI
Bepnymmu. [IponsBosuue GyHKIHH.
Teopema Ilyaccona. Pacnipenenenue

Ilyaccona
2 CorryuyaliHble BETMIMHBI U HX Curyqaitable BeTnInHbBL. THITE CITyqaitHBIX
pacnpeneneHue BesurH. OYHKIUS pacrpeneineHus. 3aKoH

pacrpeneneHus TUCKPETHOH BENUYHUHBL
IIpuMepsl AUCKPETHBIX 3aKOHOB.
[I10THOCTB pactpeseneHus BeposTHocTel | 8 4 4 16
HEIPEPHIBHOM CIIy4allHOW BETUYUHBI.
IIpuMepbl HeMPepHIBHBIX pacHpeaeIeH i:
paBHOMEpHOE, II0Ka3aTeIbHOE, TaMMa,
Komm. YncnoBele XapaKTepUCTHKU




pacnpeneneHyst ciay4aiHoN BEITUYHUHBL:
MaTeMaTUYeCKOe OXKHIaHHE, MOJIa,
MeJ1aHa, JUCIEePCHsl, CpeHee
kBazparuyeckoe otkionenue, CAO,
HHTerpasipHoe yimupenue. Llenrpanbaelie U
HayvaJIbHbIe MOMEHTHI CIy4aiiHbIX
BEJIWYMH, KBAHTHIIb, KDUTUYECKAs TOUKA.
Meton MOMEHTOB. MeToa IpOou3BOAALINX
GyHKUUHE A7 HAXO0XKAEHUS YHCIOBBIX
XapaKTePUCTUK CITyJalHBIX BETHYHH.
HopmanbHoe pactipesienieHue 1 ero
cBolicTBa. MIHTErpan BeposTHOCTEH.
[Ipasuio 3c.

MHoromepHsIe cityuaiiHble
BEJIMYMHBI M X CBOMCTBa

MHoromepHsbIe CllydaliHble BEIMYUHBL.
OyHKIMSA pacpeeNICHUs CIIy4aifHOro
BeKTOpa. JIUCKPETHBIN CilyyalHbINA BEKTOP.
[110THOCTB BEPOATHOCTH HEMPEPHIBHOTO
ciay4aiiHoro BekTopa. HezaBucumocts
CIy4alHbIX BeIMYMH. MareMaTuueckoe
OKHJAaHUE U AUCTIEPCHS CITy4alHOTO
BekTopa. KoBapuanus. Koadpumuent
koppessiiuu. CBoicTBa KOBapUaIUH.
KoBapuanus muHeHHO KOMOUHAIIUH
CIIy4ailHbIX BEIMYMH, JUCTIEPCUS CyMMBI
HEKOPPEIUPOBAHHBIX BETHINH.
HaxosxaeHne YiCIOBBIX XapaKTePUCTUK
OMHOMHUAIIBHOTO PacIpeieNICHUsL.
MHoromepHsbIii HOpMaJIbHbBIN 3aKOH
pacnpeneneHus Ciy4aifHON BETUYUHBL.
HopmanbHblii 3aK0H pacnpeieseHus
JByMEpHOH CIIy4aliHOH BEMYMHBL.
DJUINTIC pacCeUBAHUS.

16

DYHKUMHU OT CIIy4yalHbIX BETUUNH

OyHKIHU OT CIyJaiHbIX BEIHYUH. 3aKOH
pacnperneneHus GYHKIUH OT OJHOM
ciy4aiiHO# BenuuuHbl. Pacnpenenenue

x2. 4 i
n - UMCIOBbIE XapaKTEPUCTHKU (QyHKIHMI

ciay4aiiHo# BenuunHbl. OYHKIUU
ciay4aiHbIX BeKTopoB. Haxoxnenue
3aKOHA pacTpeeIeHns. 3aKOH
pacrnpeeneHust CyMMBI CITy9aifHBIX
BEJIUYMH. 3a/1aua KOMIIO3UIIHH.
Komnoszunuonsas ycroi4uBOCTb
CITy4YaiHbIX BEJIMYHH.
XapakrepucTHyeckie QyHKIUH
CIy4JalHbIX BEJIMYHMH, UX CBOMCTBA.
[Ipumepsr XapakTepUCTUIESCKUX (DYHKITHIA.
Pemenne 3a1aui KOMIO3UINH C TOMOIIBIO
anmapara XapakTepUCTHIeCKUX (YHKIUH.
Hcnonn3osanue nakeros Excel, MathCad
JUISL pELIeHHsT IPSIMBIX M 00paTHBIX 33134
TEOPHUH BEPOSITHOCTEH, pacyeTa YNCIOBBIX
XapPaKTEPUCTHK.
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IIpenensHbBIE TEOPEMBI TEOPUH
BEpOSATHOCTEHN

3akoH Oonpmnx yucen. HepaBeHcTBa
Ueosmena. Teopema Yebrmiera. Teopema
bepnymu. Teopema Mapkosa.
[leHnTpanpHas NnpesenbHas TeopemMa U ee
CIIE/ICTBUSI.

Br16opouHsIit MeTOx

Maremarnueckasi CTAaTUCTHKA, €€ CBA3b C
Teopuelt BeposiTHOCTeH. 3agaun
MaTeMaTHIEeCKOI CTaTHCTHKH.
CrarucTHdeckass COBOKYIHOCTb.
I'enepanbHast COBOKYIMHOCTE. BriOopka.
Cy1HocTs BBIOOPOYHOTr0 MeToa. Bus
BeIOOpOK. Crioco0bI oTOOpa.
Bapuanuunonnsiii psa. CTatuctuueckoe
pacnpeneneHue BHIOOPKH (JUCKPETHBIH
cratuctuaeckuii psn). aTepBanbHbIi
cratuctraeckuii psaa. ['papuueckoe
TIPEICTABJICHHE BEIOOPKH: MTOJUTOH H

12

54

72




THCTOTpaMMa. AJITOPUTM TTOCTPOEHHUS
THCTOTPaMMBbI 4acToT. DopMyIIbl
Crepmxeca u bpykca. Omnupuueckas
(GyHKUIUS pacnpeseneHus 1 e CBOMCTBa.
Craructuueckas oreHka. ToueyHsle
OILIEHKH, TpeOoBaHMs K HUM. [ 'eHepanpHas
1 BEIOOpOYHas cpennue. ['eHepansHas u
BbIOOpOYHas aucnepcun. [lonpaBoyHbIi
ko3 durment beccens. cnpaBnennas
BBIOOpOYHAas gucnepcus. I enepanbsHoe
cpeziHee KBaJpaTHIECKOE OTKIOHEHHE U
ero orenka. OneHka qucnepcun 1
CpeIHET0 KBaJpaTHYECKOTO OTKIOHEHHS
BBEIOOPOYHOM cpeiHeit (cTaHmapT).
CraTHcTHYeCKHEe OLIEHKH MOJBI, MEINaHHl,
MOMEHTOB, JKcIlecca, aCHMMETpUH. Metox
MOMEHTOB. MeTo/l MaKCUMaIbHOTO
npasaononoous. GyHkuus
MpaBaONoa00us. YpaBHEHHE
npaBaonono0us. MiHTepBanpHas OleHKa.
JloBepuTebHasE BEPOSTHOCTD
(Han&KHOCTB). JloBepHUTENbHBII HHTEPBAIL.
HaxoxneHne TOBEepHTEIILHEIX HHTEPBAJIOB
JUISL MATEMaTHIECKOTO OKHIaHUs
HOPMAJIbHO PACIIPeAeNEéHHOT0 IPU3HaKa
TeHepaIbHON COBOKYITHOCTH IIPU
H3BECTHOM CPEJHEM KBaJPaTHIECKOM
oTkioHeHnd. Koadduuuent CTpioneHTa.
JloBepHTEIbHBII HHTEPBAT IS TUCIIEPCHH
HOPMaJIbHOM ClTy4aliHOH BETMYUHBEL.
JloBepuTenbHBINA HHTEPBA AT
BEPOSATHOCTU ycliexa B cxeMe bepHymu.
Pacnpenenenne CTproneHTA.

IIpoBepka cTaTUCTHYECKUX THIIOTE3

Craructudeckas rumnoresa. Buast rumores.
Ommbku 1-ro u 2-ro pona. YpOoBeHb
3HaYUMOCTH. CTaTUCTUYECKUM KpUTEpUH,
ero HabrogaeMoe 3HadeHne. Kpurudeckas
0051acTh, € Buabl. O0NIaCTh IPUHATHS
runote3sl. Kputnueckue Touku. OCHOBHOM
TIPUHIUIT TIPOBEPKH CTATHCTHIECKUX
THIOTE3.

MomHocTs kpuTepus. CpaBHEHHUE ABYX
JVCTIEPCHI HOPMATBHBIX TeHEPaTbHBIX
coBokynHocTel. Kputepuii ®urep -
CHenexopa. CpaBHEHHE IBYX CpPEIHUX
MIPOU3BOJIBHO PACHpeENEHHBIX
reHepalbHBIX COBOKYIHOCTEH. Z -
kpurepuit. CpaBHEHHE JIBYX CPETHHX
HOPMAaJTbHBIX T€HEPAIbHBIX
coBokymHOocTel. Kputepuii CThroneHTa.
CpaBHEHHE HECKOJIBKHX ANUCTICPCHHA
HOPMAJIbHBIX FeHEPaIbHBIX
COBOKYITHOCTEH 110 BHIOOpKAM Pa3IMuHOI0
o6béma. Kpurepuii baprierra.
OnHOGaKTOPHBIN JUCIEPCHOHHBIN aHAIN3.
daxTopHas 1 OCTATOYHAS ANUCIICPCUIL.
[NonsiTne 0 MHOTO(AKTOPHOM
JIACTIEPCHOHHOM aHaJIH3e.
JByx(akTOpHBIA AUCTIEPCHOHHBINA aHAIN3.
Kpurepuii cornacus x° I[Tupcona.
IIpoBepka rMIIOTE3bI O HE3ABUCUMOCTH
JBYX ClIy4aiHbIX BeaH4MH. [IpoBepka
TUIIOTE3BI O PacHpeieNieHUH TeHepaIbHOU
COBOKYITHOCTH 10 3aKkoHY IlyaccoHa.
Kpurepuu cornacust Konmoroposa,
Kommoroposa - CmupHoBa. CpaBHEHHE
BEPOATHOCTH ycIexa ) B OJJHOM
HCTIBITAHHUH C 33IaHHBIM 3HAUCHUEM [y,
Hcnonb3oBaHue 10BEPUTENBHBIX
WHTEpBaJIOB [yl napamerpa p. [Iposepka
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THIOTE3bI O PABEHCTBE MAPAMETPOB JBYX
OMHOMHUAIIBHO PACTIPEAEIEHHBIX
coBoKynHocTell. Henapamerpuueckue
METOJbI MaTEMaTU4ECKOH CTATUCTUKHU.
Kpurepuii 3naxkoB. Kpurepuii
Yunkokcona. Kputepuii Yunkokcona -
ManHa - Yutau. Kputepuii cepuii.

Koppensuuonno-
perpeccuOHHbIN aHanu3

Bunel 3aBucuMocteit Mexay CilydailHbIMU
BEJINUYMHAMHU. Y CIIOBHBIE CPEAHUE.
VYcnoBHBIE MAaTEMATHYECKUE OXKUAAHUS
JUCKPETHOU CITy4aliHO! BEJIMYMHBI U
¢yHkumu perpeccuu. Beibopounsie
ypaBHeHus perpeccuu. Koaddumment
JMHENHOH perpeccuu. JIluneiinas
perpeccHoHHast MOAENb OOIIEero BHA.
OTBICKaHKE TTapaMEeTPOB BEIOOPOYHOTO
YpaBHEHUS! IMHEHHON pEerpeccuu no
HECTPYNIUPOBAHHBIM JJAHHBIM.
I'eomeTpraecknii CMBICT BEIOOPOYHBIX
K03(GUIMEHTOB JTNHEHHON perpeccum.
Koppensuuonnas tabiuia. Beioopounsie
ypaBHEHUs TMHEHHOI perpeccuu B ciyyae
CTPYNIHPOBAHHBIX JaHHBIX. MeTox
HaMMEHBIINX KBaapaToB. HekoTopsie
HEITMHEeHHBIE 3a/1a9H, CBOISIINECS K
JIMHEMHBIM MozesM. ['eHepalibHbIN U
BBIOOPOYHBINA KO3 OUIMEHTHI THHEHHON
koppessiuu. CoiicTBa Kod(duimenTta
Koppessiui.  MHO)KeCTBeHHast
xoppesiiust. KosddunmenTts! panroBoit
koppessiiuu Criupmena u Kennanna, cBs3b
Mexny Humu. opmyona s

ko3 durmenta CriupmeHa npyu HATHIUH
cBsA3aHHBIX paHroB. Kosppuuuent
KOHKOPJIAIUH (COTJIACOBAHHOCTH) PaHTOB
Kennanna. KoadduimeHTs! accoruanum,
KOHTHHI€HIIUH (COTPSHKEHHOCTH),
OucepHaTbHOM KOPPEIISIIUH.
[NonnHOMuanbHast, CTEneHHas,
MOKa3aTeNbHasl, SKCIIOHEeHIHAIbHAS,
runepOoINIecKast perpecCum.
JInHeapu3anust SKCIICPIMEHTAIBHBIX
JAHHBIX IS CTEEHHOM,
SKCIIOHEHIAIBHON U runepOoInuecKoi
perpeccun. Vcronb3oBanue
OPTOTOHAJIBHBIX CUCTEM (YHKIHIL.

12

54

72

CrydaiiHble IPOIIECCH U X
XapaKTePUCTUKH

Caydaitabnii npouecc. CedeHne
ciy4JaiiHOTO npouecca. Tpaekropus
(peanu3anus) CIIy4aifHOTO Tpolecca.
XapakTepuCTUKH CIy4alHOTro Mpolecca.
Marematuueckoe 0XHUJaHUE CIIy4aitHOro
npoliecca u ero cpoiicta. Jlucnepcus
CIIy4aifHOTO Tpoliecca U e€ CBOHCTBA.
LlenTpupoBaHHSBIi cilydaiHbIi npolLecc.
Koppemsunonnast GpyHKIus crydaifHOro
npouiecca u e€ coiictea. HopmupoBannas
KOppeJSIMOHHAs (QyHKIHS CITydaifHOTO
npotecca u e€ cBoiicTBo. B3aumuas
KOppeIsInoHHas QYHKIUS IBYX
CIIy4aiHbIX MPOIEecCoB U €€ CBOICTRA.
KoppesrpoBaHHbIE U HEKOPPETUPOBAHHbIC
cinyuaitable npoueccsl. HopmupoBaHHas
B3aNMHasl KOPPEISIUOHHAS QYHKIIHS IBYX
CIy4alHbIX IPOIECCOB U €€ CBOWCTBO.
Teopema 0 MaTeMaTHIECKOM OXKHJaHUH
CYMMBI KOHEYHOT'O YMCIIa CITyJaiHBIX
IIPOLIECCOB M ciencTBUe U3 Heé. Teopema o
KOPPEJSIMOHHOI (YHKIINH CyMMBI IBYX
KOPPEIUPOBAHHBIX CITyYaifHbIX MPOLECCOB,
e€ 000011IeHNE U CICACTBHSI U3 TEOPEMBIL.

10




CXOIMMOCTb B CPEAHEKBAAPATHIHOM
MOCJIEIOBATENbHOCTH CITyJaifHbIX BENUUUH
u eé mpeziell B CpeTHEKBAAPATHIHOM.
JuddepeHnnpyemblii ciydaifHbIiH Iponece
U ero npousBosHas. Teopema o
MaTEeMaTH4ECKOM OKHJIaHUU IIPOU3BOIHON
0T CIydJaifHOTO Ipornecca U e€ o6o0uieHue.
TeopeMsl 0 KOPPETSALHOHHOM HYHKINH
MIPOU3BOJHOM OT CITyyaliHOTO Ipolecca u
B3aMMHOI KOPPEISIIMOHHON (HYHKIHN
CIy4alHOTO MpoLecca U €ro NPOU3BOIHON.
WuTerpain ot caydaliHOro mpouecca.
TeopeMbl 0 MaTEMaTHUECKOM OXKUAAHUH,
KOPPEJSIIMOHHOH (YHKIIMH HHTErpaja OT
ciry4aiiHoro nporecca. Teopema o
B3aMMHOH KOPPEISIIINOHHOH (YHKIIH
CITy4qaifHOTO Mpoliecca U HHTerpaia oT
Hero. CTanoHapHbIA CITydalHBIN
mpoliecc u ero cBoiicTa. CBolCTBa
KOPPEIALMOHHON HYHKIIMI
CTaI[MIOHAPHOTO CITy4aifHOro mpomecca.
HopmupoBaHnHas koppelsaiuoHHas
(YHKIUS CTAllHOHAPHOTO CIIyYaifHOTO
mpouecca u €€ coicTBo. CTallMOHAPHO
CBSI3aHHBIE CITyJaifHbIC IIPOLECCHI.
Koppensuunonnas GpyHKIUS MPOU3BOTHOM
OT CTallMOHAPHOTO CIy4aHOTO MpoIecca.
Koppensunonnas GpyHKINS U TUCTIEPCHS
HHTErpana oT CTallHOHAPHOTO CIy4alHOro
nmpouecca. BzanMHas koppensinoHHas
¢byuxums qud depeHIIpyeMoro
CTaI[IOHAPHOTO CIIy4aifHOTO Mpolecca 1
ero mpou3BoAHbIX. CreKTpanabHas
IUIOTHOCTH CTAI[IOHAPHOTO CIIy4aifHOro
npouecca. Popmynsl Bunepa - XuHunHa.
HopmupoBanHas criekTpaibHast
IUIOTHOCTh. B3auMHas cnekTpanbHas
IUIOTHOCTB JIBYX CTallUOHAPHBIX U
CTALlMOHAPHO CBSI3aHHBIX CITyYaiiHbIX
npolieccoB. BripaxeHue B3auMHOM
KOPPEISIMOHHOM (hYHKIIUH depe3
B3aHMHYIO CHEKTPAIBHYIO TNIOTHOCTb.
CranuoHapHas JIMHEHasT TMHAMHYecKas
cucrema. Qopmyna s MaTeMaTHIECKOTO
OJKHMJIAHWSI BBIXOJJHOH (DYHKIIUH.
Iepenarounas ¢pynkuus. YactoTHast
XapaxkTepucTuka. CBsi3b MEXIY
CHEKTPaIbHBIMU INIOTHOCTSIMU BBIXOXHON
1 BXOHOH (yHKIMI. Bripaxxenne
KOPPEISIMOHHOM (DYHKINH ¥ IUCTIEPCHH
Yyepes3 CIeKTPaIbHYIO IIIOTHOCTh
BBIXOJHOH (hyHKIUH.

10

MapkoBckue mpoleccsl

Crny4aiHbIi POLIECC ¢ JUCKPETHBIMU
cocrosHusMU. CitydaiiHBIH Ipolece ¢
HETPEePHIBHBIM BpeMeHeM. MapKOBCKHUIT
CITy4YaifHBIA TIPOIIECC C TUCKPETHBIMU
cocTosiHUSIMH (TIporiecc 6e3
nocaenericteus). ['pad cocrosHMiA.
BepositHocTu cocrostnuii cucremsl. 1llaru
cIIy4aifHOTo mpoliecca ¢ TUCKPETHBIMU
COCTOSIHUSIMU. MapKoBcKast 1eTib (11eMb
Mapkoga). [lepexonHas BepOATHOCTD.
OpmHopoaHas uens MapkoBa. Marpuia
repexo/ia CUCTEMBI, CBOMCTBa €€
3JI€MEHTOB. MapKOBCKU ciydaiHbIi
MIPOIIECC C AUCKPETHBIMU COCTOSHUSME U
HETpEepPHIBHBIM BpeMeHeM. Pa3meueHHBIH
rpad coCTOSHUIA. Y paBHEHHS
Kosmoropoga, npaBujio UX COCTaBJICHHUS.

10




IIpenenbHbIi cTalMOHAPHBIN PEKUM.
IIpenenbHbIE BEPOSITHOCTH COCTOSIHUM, UX
BEPOATHOCTHBIH CMBICI U HAXOXKJICHUE.
ITponecc rubenr-pa3sMHOKEHHSI.

11

CucreMBl MAaCCOBOTO
00CITy)KMBaHUS, UX JICMEHTHI U
XapaKTEPUCTHKH

Cucrema o0CITy)KUBaHUS, BXOTHON ITOTOK,
BBIXOJTHOI IOTOK, OYEPEeIH. UX 3JIEMEHTEHL.
ITpomueccs MaccoBOro 0OCTyKUBaHUSL.
3asBku (TpeboBanms). Jucnuminna
ouepenu. Bpems oxxunanus
obcmyxuBanus. Kanans! 00cmyXKUBaHUS.
Krnaccnduxanus cucreM 00CTy>KUBaHHS.
[Ipexmer Teopuu MaccoBOTo
obcmyxuBanus. [Ipocreiimmii moTox.
CTanoHapHOCTh M OPJUHAPHOCTD
BXOJHOTO MOTOKA, OTCYTCTBHE
MOCIIeIEHCTBUS BO BXOJHOM TTIOTOKE.
Teopema 0 uuncie 3as1BOK IpU IPOCTENIIEM
BXOJHOM MOTOKE U CIEICTBUS U3 HEE.
VIHTEeHCHBHOCTD (IUIOTHOCTB)
IpocTeiiero noroka. Teopema o
JUTUTEIbHOCTH BPEMEHHOTO HHTEpBaia
MEXK/Ty ABYMS ITOCIIEI0BATENEHBIMA
3asBKaMH B IIPOCTEHfIIIeM BXOAHOM MOTOKE
U cnefcTBue U3 He€.  Bpewms
o0cIyKUBaHUs, €€ MIOTHOCTh
pactpeneneHus (BEpOSTHOCTEH).
HHTeHCcHBHOCTE 00CTYKUBaHHUS, €€
¢byHkums pacnpeneneHus. Bpems
OKHUJIaHWs, €€ INIOTHOCTD pacIpee/ICHHs
(BeposiTHOCTEH) 1 QyHKIHS
pacnpeieNeHHs.

10

12

OCHOBHBIE TIPUHIHAITBI TOCTPOCHHSI
MapKOBCKHX MOJIEJICii MACCOBOTO
00CITyKHBaHU

OCHOBHBIE IPUHIIHITHI TIOCTPOCHHUS
MapKOBCKHX MOJENEe MaccoBOro
oOcmyxuBanus. PazmeueHnHsiii rpag
COCTOSIHUH, ero aneMeHTsl. [IpaBuiio
cocTaBieHus ypaBHeHuii Koamoroposa.
AOGCOMIOTHAS M OTHOCHTEIIbHAS
MPOMYCKHAs CIIOCOOHOCTb. CHCTEMBI
MacCOBOTO OOCITYKUBAHUS C OKHIAHHEM.
VIHTEeHCHBHOCTD yX0/1a U3 OUepeIi.
Pa3meuenHslit rpad cocTosHUI
paccMaTpuBaeMoi CHCTEMBI
00CITy)KUBaHWs, CHCTEMa YpaBHEHHUI
Kommoroposa a5 Heé.

10

13

CranMoHapHBINA pexXuM
(YHKIMOHUPOBAHUS CHCTEM
MacCOBOTO OOCITy>KUBaHUS

CranroHapHBIN peKUM
(YHKIMOHUPOBAHUS CHCTEMBI
obcmyxuBanus. CucreMa ypaBHEHUH
Konmoroposa asns cucremsl
0OCITY>KUBAHUS C OKHIAHHEM.
BepostHocTu cocrosuuil. IlpuBenénnas
TUTOTHOCTB MTOTOKA 3as1BOK. [IpuBenénnas
TUTOTHOCTH NTOTOKA YXO/1a 3asBOK U3
ouepenu. CpenHsis JUIMHA O4epe/.
OTHOCHTENIFHASA POITYCKHAS CITOCOOHOCTH
cucreMsl. CpeiHee 9UCII0 3aHATBIX
KaHaJoB oOcmyxuBaHus. Uncras cucrema
00CITy>)KUBaHUS C OKHJAHUEM U e€
0cobeHHOCTH. OCOOCHHOCTH CHCTEMBI
o0cmy)XxuBaHus ¢ oTKazaMu. DopmyJibl
Opnanra. OCOOEHHOCTH CTAIIMOHAPHBIX
PEKUMOB (YHKIIHOHUPOBAHHS CHCTEM
00CITy>)KUBaHUS C OTPAaHWIECHHON JUTHHON
ouepeIi.

Hroro

90

54

189

333

5.2 IlepeyeHb J1a60pPaTOPHBIX PadoT
He npenycMoTpeHo yueOHBIM IJIaHOM




6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IIJJAHOM OCBOCHHE JHUCIMIUIMHBI HE
IpeaycCMaTpUBaeT BBINOJHEHHWE KYpCOBOTO MpoeKTa (paboThl) MM KOHTPOJIBHOU

paboThI.

TUnoBbie paCUETHI.
YeTBEPTHIN CEMECTP

TumoBort pacyér 1o TeEMe

«HucnoBble XapAaKTEPUCTUKU  CIYyYaWHBIX

BEJIMYMH », BBIIAETCA HA 7 Henele, MpuéM Ha 9 Henene, TUOBOM PACUET IO TEME
«HucnoBple XapaKTEpUCTHKU CIIy4alHbIX BEKTOPOB», BBINAETCA HAa 15 Henene,
npuéM Ha 17 Henene.
[TaTe1it cemectp
Tunosoit pacuér mo teme «BbIOOpoUHBI METOY, BHIAAETCS Ha 6 HEnene,
npuéM Ha 8 Hezene, TUNOBOM pacu€r mo Teme «lIpoBepka cCTaTHCTUYECKHX
runore3. KoppensiunoHHO - perpeccCHOHHBIM aHalIM3», BbIIAETca Ha 16 Hexele,
npuéM Ha 17 Hexene.
[lecroir cemectp
Tunosoii pacuér 1o teme «Teopust CirydallHbIX MPOLECCOBY», BBIAAETCS HA 6
Hezene, NpuéM Ha 8 Henene, TUIIOBOW pacd€T no teMe « MapKOBCKHUE CilydailHble
npoueccbl», BbIIA€Tcs Ha 16 Hexene, mpuéM Ha 17 Hemene, TECT IO TEME
«CucTemMbl MacCOBOTO 0OCITYKHMBaHUs» Ha 18 Hexene.

7. OHEHOYHBIE MATEPUAJIbI U151 NIPOBEJAEHUSA

MPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JUCHUIIJINHE
7.1. Onucanue moka3aresjieili U KpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3jIMYHBIX dTanax ux GopmMupoBaHusl, ONMUCAHUE IKAJ OLEHUBAHUS
7.1.1 ITan Tekymero KOHTPOJIA
Pesynbrartel TEKyIIero KOHTPOJA 3HAHWUM U MEKCECCUOHHOW aTTECTAIUU
OIIEHUBAIOTCS MO CJICAYIOIIECH CUCTEME:
«aTTEeCTOBAH»;
«HE aTTECTOBAHY.

Kommne- Pe3yabTaThl 00yueHHsl, XapaKTepu3ylomne Kpurepun
TeHI U yC(l)Ole/IPOB);HHOCT’L K(}))Ml'leTl:Hll}lI/ll/lm OHEHI/IBEHHH AttecroBan | He aTTecroBan
OIIK-3 3HATh OCHOBHEIE ITOHSATUS X METOIBI Tect Brmonnenne | HeBbimonaneHnne
TEOpUU BEPOATHOCTEH, paboT B cpok, | paboT B CPOK,
MaTeMaTHYECKOW CTATUCTUKU U TEOPUHN MPEAYCMOTPEH | MPeTyCMOTPEHH
CIIy4yalHBIX MIPOIIECCOB; HBII B paboumx | b1 B pabounx
porpaMMax mporpaMmmMax
YMETb IPUMEHATH CTaHJAPTHBIE Pewenue Brinonnenue | HeBrinonnenue
METOJIbI U MOJIENTH K PEIICHUIO CTaHIaPTHBIX paboT B cpok, | paboT B CPOK,
TEOPETUKO-BEPOSITHOCTHBIX U MPaKTUIECKUX MPEAYCMOTPEH | MPeTyCMOTPEHH
CTAaTHCTUYCCKUX 3aJ1aY; 3a1a4 HBII B paboumx | bl B pabounx
porpaMMax porpaMMax
BJIAJICTh HABBIKAMU MCIIOJIb30BaHUS Pemenue Brimonnenue | Hebinonnenue
pacu€THbIX popmyd, TabmuI, TIPUKJIATHBIX pabot B cpok, | paboT B CpoOK,
KOMITBIOTEPHBIX IPOTrpaMM Ipu 3a7a4 B MPEAYCMOTPEH | MPeyCMOTPEHH
pELIeHnU MaTeMaTHYeCKUX 3a]1ay. KOHKPETHOM HBIU B pabo4dnx | Bl B pabodmx
NpeAMETHO M [porpaMmax MporpaMmax
obJactu




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I

Pe3ynbrarel MpOMEXyTOUYHOIO KOHTpPOJS 3HAHUU oneHuBaroTcs B 4, 5, 6
ceMmecTpe Jisl OUHOU (hopMBbI O0yUEHUS IO JBYX/YETHIPEXOAIIBHON CUCTEME:

«3a4TEHO»

«HE 3aYTEHO»

PesyabTaThl 00y4eHmus,
Komme- XapaKTepu3yloume Kputepuu

TEHIUSA c(hopMHPOBAHHOCTD OLICHUBAHUSA
KOMIIeTCHIUH

3auTeHo He 3auTeno

OIIK-3 3HAaTh OCHOBHBIC Tect Brinmonnenue Tecta Ha | BreinmojiHEeHHE MeHee
MTOHATHS K METOIbI 70-100% 70%
Teopuu
BEPOSITHOCTEH,
MaTeMaTHYEeCKOM
CTaTUCTUKU U TEOPUU
CIIy4aiHbIX
MIPOIIECCOB;

YMETb MPUMEHSTh Pemenne ctaHIapTHBIX ITponemoncTpupoBa H | 3amaun HE PEIICHBI
CTaHJapTHbIE METO/IbI [IPaKTHUECKUX 3a7au BEPHBIN X0 pelIeHUs
U MOJIENH K PEIICHHIO B OOJBUTMHCTBE 3a/1a4
TEOPETUKO-BEPOSTHOC
THBIX H
CTaTUCTUYECKUX
3aja4;

BJIafleTh HaBblkaMu  |Pemenue npukiaanbix 3anau B | [IpogeMoHcTpupoBa H | 3amauu He penieHsl
UCIIONTB30BaHUS KOHKPETHOM MpeIMETHOH BEPHBII X0 PEIICHUS
pacu€tHbIX hopmyn, |obmacTi B OOJIBITMHCTBE 3a/1a4
Ta0JIHNII,
KOMIIBIOTEPHBIX
HPOrpaMM Mpu
pelLIeHuH
MaTeMaTHYeCKHX
3a7ad.

NN

«OTIIUYHO»,

«XOpOoUIO»;
«YAOBJICTBOPUTCIIBHO»
CHCYHOBJICTBOPUTCIILHO)).

Komie- PesyabTaTel 00yueHus, Kputepun | OrTamun
XapaKTepu3youue Xopomwo | Yaosia. | Heynosa.
TCHUUA C(pOle/lpOBaHHOCTl) KOMIIeTEHIIUH OllCHUBaHUs o
OIIK-3 3HAaTh OCHOBHBIEC MOHATHUS U Tect Brimonse | Bemmonnenu |Beimonune| B Tecte
METOJIbl TEOPHH BEPOSITHOCTEH, HUE € TecTa Ha HHE MEHee
MaTeMaTHYeCKOM CTAaTUCTHKU U tectrana | 80-90% | Tecra Ha 70%
TEOPHH CITyJalHBIX 90- 70- 80% | mpaBuibH
MIPOIIECCOB; 100% BIX
OTBETOB
YMETb IPUMEHSATH Pemenne 3anayn | [Iponemonc |IIponemo | 3agaun He
CTaHJApPTHBIC METOIBI U CTaHJApTHBIX | PEeLIEHbl | TPU POBAH |HCTPUPOB| pEILIEHBI
MOJIEJH K PEILIECHUIO MPaKTUYECKUX B BEPHBIHA X011 aH
TEOPETUKO-BEPOSATHOCTHBIX U |3aJ1a4 MOJTHOM | pemieHust | BEpHBII
CTAaTHCTUYCCKUX 3aJ1aY; 00BEMeE M| BCEX, HO HE X0/1
MOJIyYeH | TIOJy4deH |penieHus
Bl BEpHBIN B
BEpHBIC | OTBET BO |OONBIIMH
OTBETHI BCEX CTBE
3a7a4ax 3a1a4
BJIa/IETh HaBbIKaMU Pewenue 3amaun | [Iponemonc [[Ipoxemo | 3amaun He
MCTIOJIb30BaHUSI PACUETHBIX MIPUKJIAIHBIX | PEIIeHBI | TPW pOBaH |HCTPHPOB| perIeHb
hopmyn, TabmI, 3aJ1a4 B B BEPHBIIA X0 aH




KOMIIBIOTEPHBIX NIPOTPAMM IPH [KOHKPETHOM | MOJHOM | pelIeHus | BepHbIH
pelIeHUN MaTeMaTHYECKUX npeAMeTHOH |00BEMeE 1| Bcex, HO He xon
3amad. obnactu MOJNydYeH | TONydYeH | permeHus
bl BEpHBIN B
BEpHBIC | OTBET BO |OOIBIIMH
OTBETEHI BCEX CTBE
3amadax 3a1a4

7.2 IlpumepHblii mnepedyeHb OLEHOYHBLIX CpeACTB (THMOBBIE
KOHTPOJIbHbIE 3aJaHUSl WJIM MHbIE MAaTepPHAJIbl, HEOOXOAUMBbIE JIsl OLEHKU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TlpuMepHblii TlepeYeHb 3aJaHUl IS TOATOTOBKM K
TEeCTHPOBAHUIO

YeTBEPTHIN CEMECTP
1. Korna nmpumeHsieTcs: KIIacCUYeCKHi croco0 3aaHusi BEPOSATHOCTH:

a) MPOCTPAHCTBO AIEMEHTAPHBIX COOBITHII OECKOHEUHO, BCE COOBITHS
PaBHOBO3MOYHBIE U HE3aBUCHUMBIC;

0) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITUI 3aMKHYTO, BCE COOBITHSI HE3aBUCHMBI;
B) IIPOCTPAHCTBO JIEMEHTAPHBIX COOBITUN KOHEYHO, BCE COOBITHS
PaBHOBO3MOXHBIC;

I') TPOCTPAHCTBO AJIEMEHTAPHBIX COOBITUN KOHEYHO, BCE JIEMEHTapHBIE COOBITHUS
HE3aBUCHMBI.

2. Korma mpuMeHsIeTCsl TeOMETPUYECKUI CIIOCO0 BBIUHUCICHUS BEPOSTHOCTH:

a) IPOCTPAHCTBO JIEMEHTAPHBIX COOBITUIN OECKOHEYHO, BCE COOBITHUS
PaBHOBO3MOXHBIEC U HE3ABUCUMBIE;

0) MPOCTPAHCTBO AIIEMEHTAPHBIX COOBITUN 3aMKHYTO, BCE COOBITHS HE3aBUCHMBI;
B) IIPY BBIYMCIICHUH BEPOATHOCTH TIOTA/IaHUsI TOUKH, OpOIICHHON Hayaauy B
10/100J1acTh KOHEUHOM TUIOCKOW MJIM MPOCTPAHCTBEHHOM 001acTH;

') MPOCTPAHCTBO DJIEMEHTAPHBIX COOBITUN KOHEYHO, BCE DJIIEMEHTAPHBIE COOBITHUS
HE3aBUCHUMBI.

3. ®opmynoit bepuynnu HazbiBaeTcsa Gopmyna:

a) P, (k)= Jnlﬁq)(x)

6) R (k)=Cipq"™"

5) Pn(k)=i—k!e“
r) PA(Bi):w’ i=Ln

1) Py(B)=P(B)P, (4)

4. Ecnu BepOSITHOCTh HACTYIUICHUSI COOBITHS A B Ka)XXJJOM HCIIBITAHUM paBHa
0,25, TO A1 HAXOXKACHUS BEPOSITHOCTH TOTO, YTO COOBITUE A HACTyHuT OT 215
10 300 pa3 B 1000 ncnbITaHUSIX, BBI IOJIB3YETECH:

a) dopmynoi beprynau

0) popmymnoit [Tyaccona

B) JIOKaJIbHOM TeopeMoit Myaspa - Jlamutaca



') HHTErpajibHOU TeopeMoit MyaBpa — Jlamiaca
1) ¢opmyinoit baiteca
5. OyHKIMSA pacipeeieHrs BEPOSITHOCTEH CTydaiHON BETMYMHBI:

a) HEBO3pacTaroIIas;
0) HeyObIBaroIIas;
B) BO3pacTarolias;

r) yObIBaroIas.

6. CyurHocTh npeebHbIX TEOPEM U 3aKOHA OOJIBIINX YUCEIT 3aKITI0YAETCS:

a) B ONPEACIICHUH YUCIIOBBIX XapaKTEPUCTUK CITyYalHBIX BEJIMUMH TIPH OOIBIIIOM
YHCIIC HaOMI0IaCMBIX TaHHBIX;

0) B IOBEICHUHU YHCIIOBBIX XapaKTEPUCTHK U 3aKOHOB PaCIpe/ICICHUS
HaO0JI01aeMbIX 3HAYEHUH CIIy4YailHbIX BEJTUYMH;

B) B OIpeACTICHUH 00JaCTH MPUMEHEHHUSI HOPMAJIBHOTO 3aKOHA pacIpe/IeIeHUs
CIy9aiHBIX BEJTUYHH MPHU CI0KEHUU OOJIBIIIOTO KOJIMYECTBA CTy4alHbBIX BEINYNH;
T') B MIOBEICHUH YHCIIOBBIX XapaKTEPUCTHUK U 3aKOHOB PACIPEICICHUS CIIyIaiHBIX
BEJIMYMH MPU YBEIMUYCHUH YUCia HAOTIOIEHUH U OTIBITOB.

7. KoapdurmeHT xoppensiuu cirydailHbIX BETUYUH XapaKTepU3yeT:

a) CTETICHb HE3aBUCUMOCTH MEXIY CIIy4YalHbIMU BEJIMUUMHAMY;

0) cTeneHb HETUHEHHOM 3aBUCUMOCTH MEXTY CITy4allHBIMU BETUUHMHAMU;

B) CTEIIEHb JIMHEHHON 3aBUCUMOCTH MEXY CIIyYallHbIMH BEJIMUYNHAMU;

T') CTENEHb PErpPecCur MEXKIy CIydyalHbIMU BETUUMHAMU.

8. ®ynkumein Y = f(X) OT ciydaliHOM BETMYMHBI X HAa3bIBAETCSA

a) cllyyallHas BeJIMYMHA Y, CTaBAIlasi B COOTBETCTBHE KaXIOMYy 3HAUYCHUIO X
CIIy4yallHOW BEJIMYMHBI X IO HEKOTOPOMY MpaBUIy WM 3aKOHY f HECKOJIBKO

ONPEAECIEHHBIX 3HAYCHUUN Y, ;

0) IeTepMUHHMpPOBaHHAs BEJIMYMHA Y, CTaBsllas B COOTBETCTBUE KaXIOMY
3HAYEHHUIO X CIIyYalHOM BEJIMYMHBI X II0 HEKOTOPOMY IPaBUIy WJIU 3aKOHY f

OZTHO ONPENIEIIEHHOE 3HAUCHUE ;

B) JETEPMHUHHMPOBAaHHAs BEJIWYMHA Y, CTaBsllas B COOTBETCTBUE KAXKIOMY
3HAQYEHHUIO X CIy4alHOM BEJIMUMHBI X I10 HEKOTOPOMY MPABUILY WM 3aKOHY f

HECKOJIBKO ONPEACIEHHBIX 3HAUEHUN Y, ;

r) ciay4yaiiHas BeJIMYMHA Y, CTaBsllas B COOTBETCTBHE KaXIOMYy 3HAUEHHUIO X
CIIy4YalHOW BEJIMYMHBI X II0 HEKOTOPOMY IIpaBWIIy WM 3aKkOHy f OAHO

OIIPEIEIIEHHOE 3HAYEHUE Y.



9. y*- pacmpenencHue ¢ OJHON CTENEHBI0 CBOOOIBI IBISETCS paCIIpeclICHIEM

a) KBaJpara CIy4ailHOM BETWYHMHBI, MMEIOUIEH CTaHIapTHOE HOPMAJIbHOE
pacrpeielieHue;

0) KBaJparTa caIy4yalHON BEJIMYMHBI, UMEIOLEH OMHOMHAIILHOE paCTIpE/ICIICHHE;
B) KBaJ[paTa ClIy4yailHOW BEJIMYMHBI, UMEIOLIEH MOKA3aTeIbHOE PACIIPE/ICIICHUE;
') KBaJIparta Ccliy4ailHON BETMYUHBI, UMEIOIIEH paBHOMEPHOE paclpeiesiCHHE.

10. Ecnmu ciydaiiHas BenmumHa X HENPEPhIBHA M MMEET IUIOTHOCTH f(X),TO

JUCTIEPCHS CITyYailiHOW BEJIWMYMHBI Y, 3aBHUCSIIEH (DYHKIIMOHAIBHO OT CIy4ailHOU

BEIIMUUHEL X : Y =¢(X), Haxomurcs 1o Gopmyie;

a) D,=D(Y)=M (Y _mY):IO(¢(X)_my) f (x)dx;

6) D, =D(Y)=M((Y —my)z):z(go(x)—my)z F (x)dx

r) D,=D(Y)=M ((Y +my)2):;£(go(x)+my)2 f (x)dx.

[TaTe1it cemectp
1. Haubonee o611ast ctaTuCTUYECKas COBOKYITHOCTh Ha3bIBAETCS
a) reHepaJIbHOW COBOKYITHOCTHIO;
0) BBIOOPOYHON COBOKYIMHOCTHIO;
B) YHUBEPCAIbHBIM MHOKECTBOM,;
I') HE3aBUCHMBIM MHO>KECTBOM.
2. Cpennee apudmeTdyeckoe 3HAYCHHME TMpHU3HAKa X B TCHEPAIbHOM
COBOKYITHOCTH Ha3bIBACTCS
a) BLIOOPOYHOM CpEeIHEH;
0) reHepabHOM CpEeTHeH;
B) BIOOPOYHOM JUCTICPCUCH:
I') FTeHEPAJIbHON AUCTIEPCUEH.
3. K olieHKkaM reHepagbHON COBOKYITHOCTH MPEIBSBIISAIOTCS CIEAYIOLINE
TpeOOBaHMUS:
a) OILICHKA JIOJDKHA OBITh CTAIIMOHAPHOMN, PTonuecKoi U 3(HEeKTUBHOMT;
0) olleHKa JJOJIKHA ObITh COCTOATENBHOM, 3progndecKoi U 3pGEeKTUBHOM;
B) OIIEHKA JIOJI’KHA OBITh COCTOSITEILHOM, CTAIlMOHAPHOM U 3ProAMYECKOM;
T') OIIEHKA JTOJDKHA OBITH COCTOSITENIBHOM, 3((hEKTUBHOM ¥ HECMEIIICHHOM.



4. TouedyHOH OLICHKOM I'eHepaIbHOM CPEIHEN CILyKUT

a) reHepasibHas TUCTIePCHs;

0) BBIOOpOYHAS TUCTIEPCHS;

B) BBIOOpOYHAs CPETHSIS.

5. CraTuctuyeckas OlLIEHKa FeHEepaJIbHOTO MapaMeTpa Ha3biBaeTcs 3(PEeKTUBHOMH,
€CJIM OHA UMEET

a) HAMMEHBIIIYI0 BO3MOXKHYIO TUCIIEPCHIO;

0) HaOOJBIITYIO0 BO3MOKHYIO JUCIIEPCHUIO;

B) CPEIHIOIO BO3MOYKHYIO JUCIEPCHIO;

') HOCTOSIHHYIO JUCIIEPCHUIO.

6. HecMelieHHOH OLIEHKOM reHepalbHOW JUCTIEPCHH SIBIISIETCS

a) BBIOOpOYHAs TUCIIEPCHUS;
0) ucnpapieHHAas BRIOOPOYHAS TUCTICPCHS;
B) BBIOOPOYHAS CPETHSS;

') BBIDOPOYHOE Cpe/IHEE KBAIPATUUECKOE OTKIIOHCHHUE.

7. I'padpraeckoe n3o0pakeHue TUCKPETHOTO CTATUCTUYECKOTO Psijia Ha3bIBACTCS
a) TUCTOTPaAMMOIA:

0) MHOTOYTOJILHUKOM paclpe/ieICHUs;

B) ITOJIUTOHOM pacIpeIeTICHNUS;

') HOPMaJIbHOW KPUBOM.

8. Eciiu 1o BBIOOpKE HaliieHbl X, =C;, X’ =d, TO BHIOOPOYHAS AUCIIEPCHS

a) o?=d’—c;

0) o’ =d*+c;

B)

2
8
r) o’=d-c’.

a) O-If:_ (Xz_ys)zmi’
i=1
1 < 2
6) UZZn—Z(XI—_g) ml’
4=l

r) o= nz” (6% ) m,

4=l
10. CTatTuCTHYECKOU TUITOTE30M HA3ZHIBAIOT:

a) NpEANOJOKECHNUEC OTHOCHUTCIIBHO CTATUCTUICCKOTO KPUTCPUSI;

0) MpenrnoyoKeHne OTHOCUTENBHO NapaMeTPOB MIIM BUA 3aKOHA PACIIPENEICHMUS
IE€HEPAIIbHON COBOKYITHOCTH;



B) MPENOI0KEHNUE OTHOCUTEIBHO 00BEMA reHEPATbHOM COBOKYITHOCTH;

T') PEANOJIOKEHUE OTHOCUTENBHO 00bEMA BHIOOPOYHON COBOKYITHOCTH.

[Ilecrou cemectp

1. CranuoHapHBIM Ha3bIBaeTCsA CiydaifHbI mpomecc X (t), MaTeMaTHYECKOe

OKHJIaHUE KOTOPOTO TIOCTOSHHO TIpM BCEX 3HAYEHUAX aprymMeHTa t U
KOppesAuoHHast (PYHKIHS KOTOPOTO 3aBUCHUT TOJIBKO OT
a) pa3HOCTH apTyYMEHTOB 7 =t, —t;

0) CyMMBI aQpTyMEHTOB 7 =t, +1;;
B) IPOU3BEAECHUS apTyMEHTOB 7 =tt,;

t
') YaCTHOTO apryMEHTOB 7 = Ez t, #0.

2. KoppensimonHnas ¢GyHKIUS CTAllMOHAPHOTO CIyYalHOrO IIpoIlecca ecTh
(GYHKIUS OJHOTO apryMEHTa

a) r=t,+t;

0) r=t,—t;

B) r=1t,;

t
r =2 0.
) © t1t1¢

3. ChexTpanpHOH IUIOTHOCTBIO CTAllMOHAPHOTO CiIy4aiiHOro mpomecca X (t)
Ha3biBaeTCsd (GyHKUIUS S,(®), KOTOpas CBsi3aHA C KOPPEIALMOHHON (yHKIMEH

k, (r) B3aMMHO - O0paTHBIMH MpeoOpazoBaHusMu Dypee:

o0

—la)r _ 1 Irur .

a) S I k d k = Z LS da),

—I(z)r _ 1 f Ia)r .

6) Sx(a))ZJ:ukX( d k —5.[—5)( dCO,

B) S = i k, ( *i“"dr, k. (z)=1s (a))ei"”da);
x 27 X X

N s zzi [k (r)e™ dr,k,(7)= [ 5, (w)e“ do

T
-
4. Ecmu r (7)— B3auMHas KOPPENANMOHHAs (yHKIHMSA JBYX CTallMOHAPHBIX M

I 3;
i

CTAal[IOHAPHO CBSI3aHHBIX CIIy4aifHBIX mporeccoB X(t) u Y(t), To B3auMMHas

CHIEKTpalbHas IIIOTHOCTh S, (@) ompenensercs nmpeodpasoBanueM Dypoe:

a) Sxy(a)):i.[rxy( )e'"dz; 6) s, 2;,]' L (7)e ™ dr;



B) sxy(w):% [ty (e)edr; 1) sxy(w):% [ 1, (r)e .

5. Bzaumuas xoppensimoHHas (QYHKUMS —BBIPAXAETCS 4Yepe3 B3aUMHYIO
CHEKTPAIbHYIO MIIOTHOCTH C MOMOIIIbIO 00paTHOTO MpeoOpazoBaHusi Oypre:

0 0

a) r,(r)= J. sy (we“de; 0) r,(r)= j s, (0 do;

—0 —0

B) I, 27zjs (0¥ dw; T) T, 27z.[sxy we " do.

6. Ecom m, — wMaremarudeckoe OXHIaHHE BXOAHOH QyHKIHH X (t)

X
CTallMOHAPHOM JIMHEWHOW JMHAMHYECKOW CHCTEMBI, ONMUCHIBAEMOW JIMHEHMHBIM
i pepeHInanbHBIM YPAaBHEHHEM C MMOCTOSIHHBIMH KO3((pUIIMEeHTaMu BUJ1a

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

TO MaTeMaTH4eCKOe OXHAAHUE BBIXOAHOW GyHKIHMU Y (i) HaXOOUTCA IO

bopmye

a) m =bam,; 0) my=2—

am; , B) m =(b, +a,)m; 1) m =(b,—a,)m,.

X’
m

7. Ecmu  ®(iw) — mepenarodHas (QyHKIWS JUHEHHOH NTMHAMHYECKON CHCTEMBI,

TO CIEKTPAJIbHbIE TUIOTHOCTH BXOJAHOW W BBIXOJHOW (DYHKIIMH CBsI3aHbBI
PaBEHCTBOM

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

B 5, (0)=s, (@00 1) s (0)= 2

8. BxoaHol MOTOK B cucTeMe OOCIYKUBAaHMS, YIOBJIECTBOPSIOMINNA TPeOOBaHUSIM
CTAllMOHAPHOCTH, OPJIUHAPHOCTH U OTCYTCTBHSI TTOCIIEACHCTBUS, Ha3bIBACTCS

a) MAapKOBCKUM; 0) HOpMaJIbHBIM;
B) HETIPEPBIBHBIM; T') IPOCTEUIIINM.
9. IIpotieccsl MaccoBOTO OOCTYKUBAHUS SIBIISIOTCS

a) mpolieccaMu THOeNH - Pa3MHOXKEHUS;



0) BHHEPOBCKUMU;
B) TayCCOBBIMU;
I') HOpMaJIbHBIMH.

10. OTHOCUTENBHOW MPOMYCKHOM CHOCOOHOCTBIO CHUCTEMBbI OOCTYKUBAHHS C
OTKa3aMU Ha3bIBAETCS OTHOIICHUE

a) MHWHHMAJIBHOT'O YHCJIa 3as4BOK, O6CJIY)KI/IB8,€MI>IX CHUCTEMOU B CINHHUIY BPCMCHHU,
K MaKCMMaJIbHOMY YHCJIIYy HOCTYIIMBUIUX 3a 9TO BPEM: 3a5BOK;

0) cpeaHero uucia 3asiBOK, 0OCIYy>KMBAaE€MbIX CHUCTEMOW B €IMHHUIY BPEMEHHU, K
CpPEIHEMY YHCITy TOCTYNUBIIUX 32 3TO BPEMSI 3aBOK;

B) MAaKCHUMAJIBHOT'O YHCJIa 3asiBOK, O6CJ'Iy}KI/IBa€MLIX CHUCTEMOH B CANHHUIY
BpPEMCHH, K MAKCUMAJIbHOMY YHCJIY IIOCTYIIMBIINX 34 9TO BPCM: 3asABOK;

I') CpEHEro 4YHclia 3asBOK, OOCIHYKMBAaEMBIX CHCTEMOW B €IMHHUIY BPEMEHH, K
MaKCUMaJIbHOMY YHCITy TIOCTYIUBIIUX 32 3TO BpeMs 3as1BOK.

7.2.2 IlpumepHblii mnepevyeHb 3aJaHUN Ui PellleHUs] CTAHIAPTHBIX
3ajgaq

YeTBEPTHIN cEMECTP

1. Ha myiockocTy HapyCOBAHBI IBE€ KOHIICHTPUYECKUE OKPYKHOCTH, PaANYChl
KOTOpBIX 6 1 12 cM cOOTBETCTBEHHO. KakoBa BEpOATHOCTH TOTO, UTO TOYKA,
OpolieHHast Hay/1auy B OOJIBIION KPYT, NOMaAET B KOJIbIIO, 00pa30BaHHOE
YKa3aHHBIMH OKPY>KHOCTSIMH?
a) 0,5, 6) 0,65 1B 0,12; 1) 0,775; n) 0,60.
2. CnyqaiiHast BeNMYMHA X pAacIpesesicHa PaBHOMEPHO B HMHTepBaie (2;6) u

f(x) — e€ mmorHOCTH BeposTHOCTH. Torpga 3HaueHue mnpowmsBeneHus 40f (3)
paBHO
a) §; 0)9; B) 7; r) 10; a) 11.
3. Cnyuaiinas BenuyrHa X 3a/1aHa 3aKOHOM pacIpe/IeICHHUS:
X, 0 X, 5
P 0,1 0,2 0,7

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

a) 3; 6) 1; B 10; 1) 08; 1) I12.

4. CnyuaiiHasi BEJIMUYMHA 3a/1aHa TJIOTHOCTBIO pacipeeieHus
Onpu x<0;
f(x)=<cxmpu 0<x<I;
Ompu x >1.

Haiitu koaddurment c.



a) 2, 6) 1, B 05 1 -1; m) LS.

5. CnyuaitHas BenuuumHa X  pacmpefeleHa IO HOPMaJIbHOMY 3aKOHY.
Matematuueckoe OXHAAHUE W CpeaHEe KBaIpPaTUYECKOE OTKIOHEHUE ITOH
BEJIMYMHBI COOTBETCTBEHHO paBHBI 30 u 10. HaiiTu BeposATHOCTH TOTO, 4TO X
NpUMET 3Ha4YeHHe, IpUHasexaniee narepsany (10,50).

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

6. CrnydailHas BenuuuMHAa X pacopejelieHa HOpMaldbHO. MareMaTH4ecKoe
OKHJIaHUE U CPEIHEE KBAAPATHUECKOE OTKJIOHEHHE X COOTBETCTBEHHO paBHEI 20
u 10. Haiiti BeposATHOCTH TOTO, YTO OTKJIOHEHHE 110 MOYJIIO OYJIET MEHbIIE 3.

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

7. IIycth X — BpeMs OMO3JaHUS CTYJICHTA Ha JICKIIUIO, TPUYEM H3BECTHO, UTO
M(X)=1 (muH). HMcnone3ys mepBoe HepaBeHCTBO UYeObINEBa, OIEHUTH

BCPOATHOCTH TOI'O, YTO CTYACHT OIIO3A4CT HC MCHCC, YCM Ha 5 MuH.

a) P(X>5)<0,8,
6) P(X 25)20,2
B) P(X >5)<0,2;
r) P(X >5)>0,8.

8. 3amaHa MIOTHOCTH pachpeneneHust f(X) ciaygallHOW BeMMYMHBI X,
BO3MO>KHBIC 3HAYECHHSI KOTOPOH 3aKII0UEHBI B UHTepBane (a,b). Haiitu mioTHOCTH

pacnpeneneHus Ciry4alHou BeInunHbl Y = 3X.
1

1
a) 9(y)=3f(3y); 0 9(y)=3f(%j: B) 9(y)=5f(8): » 9(y)=3 [%)
o 1.
9. CnyuaiiHas BenmMYMHA X 3aJaHa IUIOTHOCTBIO pacHpelesieHus f(X)ZESInX B

untepBane (0,7); BHe 3Toro wuHTepBama f(x)=0. Haiitm maremaTuueckoe

O’KHJIAHHE CITy4aifHON BEMMYnHBI Y =¢@( X )= X>.

2_4 2 2 ) ) . , 2_9
)=7T2 ; 6) M(X )=ﬂ2_4,B) M(X ):2(;; _4)’ ) M(X ):7z4 |

10. 3agana ¢yskumus pacnpeneneHus F(x) ciayuaiiHoi BenwumHbel X. Haiitn

a) M(X’

¢ynxnuro pacnpenenennst G(y) ciaydaifHOH BenuuuHBI Y =3X +2.

a) G(y):F(%j; 6) G(y):F(yT_Zj; B) G(Y)=F(3(y-2)); 1) G(y)=F(3y+2).



[IaTeii1 cemecTp

1. ITo BeIOOpKE 00BEMAa n=>51 HalimeHa cMemiéHHas ornleHKa D, =3 TeHepaIbHOU

aucriepcud.  HaWTH  HECMENIEHHYI0  OLGHKY  JIUCIIEPCUU  TeHepalbHOU
COBOKYITHOCTH.

a)3,05; 0)3,06; B) 3,51; r) 3,6; m) O.

2. Haiit sMmmprdeckyro (pyHKITUIO IO JAHHOMY PacIpeIeICHIIO BEIOOPKH:

X. 1 4 6

m, 10 15 25

0,lupm x<1,
0,15mpul<x<4,
0,25mpn 4 < x<6,
lmpu x > 6;

Ompm x<1,
0,2mpul< x<4,
0,5mpu 4 < x <6,
1lmpu x > 6;

Omopu x <1,
0,8mmpul<x<4,
0,5mpu4<x<6,

lmpu x > 6;

lopu x <1,
0,2mpul<x<4,
0,5mpu 4 < x<6,

r) F*(x) =

O1pu x > 6.

3. U3 renepanbHOI COBOKYITHOCTH M3BJICYeHA BHIOOpKA 00BEMA N =50:

X; 2 5 7 10

m, 16 12 8 14

Haittn HeCMelIeHHY10 OLIEHKY I'eHEPaIbHOM CPETHEM.

a) X, =286, 0) X =286, B) X =576, 1) X =14300.

4. TlpuzHak X TreHepalbHOW COBOKYIHOCTH pachpeieiéH HopMaibHO. Halitu
JIOBEPUTENbHBIA MHTEpBAN [Jid TeHEepadbHON cpefHel X, ¢ HagéXHOCTHIO

y=0,95 ecium n=20; X =6,34; s=0,4.

a) (6,13,6,55); ©) (6,15,6,35); B) (6,356,51); ) (6,15;6,53).



5. Haiitu noBepuTENbHBIA MHTEPBAT JUIsl OLIGHKM ¢ HajgéxHocThio 0,95
HEM3BECTHOTO MAaTEMaTHYeCKOTO OXHJIAaHUS a HOPMAaJbHO paclpeneIéHHOro
npu3Haka X — TeHepalbHOU reHepajibHOe  CpeaHee

COBOKYITHOCTH, CCJIH

KBaJIpaTMUECKOE OTKJIOHEHHWE o =5, BbIOOpOUHas cpedHss 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. Hailitu MuUHHMaJIbHBIA OOBEM BBIOOPKH, NMPU KOTOPOM ¢ Haa&xHOcThiO 0,975
TOYHOCTh OLEHKH MAaTEMaTHYE€CKOrO OKUJAHUS a T'€HEPATbHOHM COBOKYIHOCTHU
10 BBIOOPOYHOM cpefHe ¢=0,3; U3BECTHO CPEAHEKBAAPATUUYECKOE OTKIOHEHHE

o =12 HOPMAJIBHO PaCIpeAeIEHHON T€HEPAIBHON COBOKYITHOCTH.
a) n=71; 6) n=8L B) n=61 1) n=91

7. VI3 reHepanbHOM COBOKYITHOCTH M3BJIeYeHa BhIOOpKa 00béMa n=10:

X 2 1 2 3 4 5
m 2 1 2 2 2 1
OHGHI/ITB C H&I[é)KHOCTI)IO 0,95 MATEMATUYCCKOC OXHUIAaHUEC a HOPMAJIBHO

pacrpeqieIEHHOTO TpU3HAKa TEeHEPaJIbHOM COBOKYIHOCTU 1O BBIOOPOUHOM
CpeaHEeN Npu NOMOIIY JOBEPUTEILHOIO UHTEpBAaa.

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

8. IIpon3BOIATCS HE3aBUCUMBIE HCHOBITAHUS C OJWHAKOBOW, HO HEW3BECTHOM
BEPOSITHOCTBIO p TOSBJICHUS COOBITUS A B KaxJoM HcHblTaHud. Haltu

JIOBEPUTEIbHBIA WHTEpPBAN MJI1 OLEHKH BEPOATHOCTH p C HaA&xHOCThIO 0,95;

M3BECTHO, YTO B 60 UCIIBITAHUSX COOBITHE A TOSBHUIOCH 15 pas.

a) 0,31<p<0,76; 0) 017<p<0,63; B) 0,61<p<0,73; 1) 016<p<0,37.

9. Haiitu BbIOOpOYHOE ypaBHEHHE MPAMOW JIMHUM PErpeccud Y Ha X TI0
JTAHHBIM, IPUBEIEHHBIM B KOPPEIAIIUOHHOM TabIuIIE.

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;

0) Y, =-145x+10,36;




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

10. Tlo maHHBIM KOpPPEISIMOHHOW TaOJIMIIBI, MPUBEAEHHON B 3aJaHUU 9, HAUTH
BBIOOPOYHBIN KOADPUIIMEHT KOPPETISAILIUHN.

a) r,=-0,76; ©6) r,=0,76; B) r,=0,67; 1) r,=-0,67.
[llecTon cemectp

1. Cnywaiinbelii npouecc ompeaensercs Qopmynon Y (t)=Xe™,t>0, rme X -—

CllyyaiiHas ~ BeJIMYMHA,  paclpeienéHHas 10  HOPMaJIbHOMY  3aKOHY
MaTEMaTHUYCCKUM OXKHJaHWEM, PaBHBIM 3, W CPEIHUM KBaJIPaTHYCCKUM
OTKJIOHCHHWEM, paBHbIM 1. Haiitm wmaTtemaTtnyeckoe OXHUIAHHWE CIIy9allHOTO
nporecca Y (t).

a) m,(t)=3e"; 6) m/(t)=e"; B) m (t)=3e"; 1) m,(t)=9".

2. Vicnone3ys ycinoBHe 3a1aHus 1, HAWTH AUCIIEPCHUIO CTydalHOro mporecca Y (t).
a) D,(t)=e"; 0) D,(t)=e™; B) D,(t)=3e"; 1) D, (t)=9%".

3. Ucnonw3ys ycnoBue 3aianus 1, HAUTH KOPPETSAUMOHHYIO (YHKIIHIO CIIy4ailHOro
npouecca Y (t).

a) K, (t,t,)=e"";0) K, (t,t,)=e"; B) K, (t,t)=e“"; r) K, (t,t,)=¢e".

4. HaliTu B3auMHYIO0 KOPPEJSIIIMOHHYIO (DYHKIIMIO JABYX CIy4YalHBIX MPOIECCOB:
X(t)=tU u Y(t)=tU, rae U — cayyaiiHas Benmu4ynHa, npuyém D(U)=5.

a) R, =5tt,; 0) R, =5tt; B) R, =25tt;; 1) R, =5tt;.
5. 3Has MaTemMaTHuecKoe okugaHue m, (t)=3t*+1 ciydaiiHoro mporecca X (t),

HAWTH MaTEMaTHYECKOE OXKMIAHNE MHTErpana Y (t)= | X (s)ds.

o!—,;—»

a) m(t)=t+t; 6) m(t)=t’~t; B) m (t)=3t°+L r) m(t)=3t"-1

6. HaiiTn criekTpajbHyI0 IIIOTHOCT CTAllMOHAPHOTO CIy4aiHoro npomecca X (t),
3Has €ro KOppelAlHOHHYI0 QYHKUUIO K, (7)=1-|7| mpu |f|<1 KoppensiuoHHas

(yHKIMA paBHA HyIIO 1IpU |7]>1.



_sin%_ ) sinzg. _sinzgl sinw
a) s (w)= ; 0) s (w)=2 ; B) s (w)= r) s (w)=

2 2 ! :
Y40 p(10)) 27w 27w

7. HaliTn KOppEeJSIIMOHHYI0 (QYHKIMIO CTAalMOHAPHOTO CIIy4aifHOTO Tmporiecca
X (t), 3Hag €ro CIEKTPaJbHYIO INIOTHOCTh S, (®)=S, B MHTEPBANE -, <® <,

BHE DTOr0 MHTEpBana s, (w)=0.

8) Kk, ()=25,——; 6) Kk (r)=2a, 0%,
T

sin @,
sin
B) kx(r)=2woﬁ; r) k, (r)=2s, T“’o’.
0

8. Ha Bxom nmHEHHOW CcTallMOHApPHOW JIWHAMHYECKOW CHCTEMBI, OMHUCHIBAEMOM
ypaBHeHHEM Y'(t)+2Y (t)=5X'(t)+6X (t), mogaércs CTAlMOHApHBIA CITy4aldHBINA

npouecc X (t) ¢ MareMaTMYecKMM OXHMJaHueM m, =5. Haiitm maremarmueckoe
OXKHJaHHEe CiIydalHOro mpouecca Y (t) Ha BBIXOAE CHUCTEMBI B YCTaHOBUBILEMCS

pexuMe (Iocie 3aTyXaHHus IEPEX0IHOrO MIPoIecca).
a) m, =15, 0) m,=10;B) m =25 T) m, =30.

0,2 0,3 0,5
9. 3agana matpuna nepexona P=|0,3 0,2 0,5| OJHOPOIHON MapKOBCKOM LETIH.
0,5 0,3 0,2

Haittn MmaTpuily BEpOATHOCTEHN 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)={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, 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, T) 0,351



7.2.3 TlpumepHblii mnepeyeHb 3aJaHUN A PpelleHUs NPHUKIATHBIX
3aga4

YeTBEPTHIN cCemMeCTp
1. ImeroTcst cTaTUCTUYECKHE HaHHbIE, YTO B 0a3e JaHHbBIX, HOJIEPKUBAEMOU
IATBIO  pa0OYUMMM  CTaHIMSAMH, X, KIMEHTOB OJHOBPEMEHHO IOCBUIAIOT

1
TpaH3aKIUU HA 00pabOTKY CHCTEMBI YIIPaBICHUs Oa3aMu JAHHBIX C BEPOSITHOCTHIO
p,. Halitm MaremaTmyeckoe OXUIAHWUE W AUCIEPCUIO CIy4alHOM BEIWYUHBI X,

UMEIOIIEeH CMBICH YHCJIa TpaH3aKIuii, 00padaThIBaeMbIX CHUCTEMOM YIpaBIICHUS
0a3aMu TaHHBIX.

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

B) M(X)=2,0376,D(X)=368 1) M(X)=368 D(X)=2,0376.

2. B cpennem WEB - cepBep nocemaer 4 kiueHTa. HaiiTu BEpoSITHOCTH TOTO, 4TO
3a 2 MUHYTBI CEPBEP MOCETAT HE MEHEE 12 KIMEHTOB M BEPOSITHOCTH TOTO, YTO B
TeueHue Kak MUHUMYM 20 CEeKyH]l Ha cepBepe He OyAeT HU OJHOTO KJIMEHTA, €Clu
YUCIIO TIOCETUTENIEM 3a dYac pacnpenesieHo no 3akoHy llyaccona, a Bpems

OKUAaHUs TICPBOIO IIOCCTUTECIIA paCIIpCACIICHO I10 ITOKAa3aTCJIbHOMY 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; ) 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€ mocTtymaer
MyaCCOHOBCKHUI TOTOK 3allpOCOB C MHTEHCHUBHOCTHIO 14 3ampocoB B 5 CEKYH]I.
KakoBa BepOsSITHOCTb TOTO, UTO 32 5 CEKYH]I MIOCTYNHUT OoJiee 6 3arpocoB?

a) p(i>6)=0,0037; 6) p(i>6)=0,9963; B) p(i>6)=0,986; r) p(i>6)=0,014.

4. Ha cepBepe yCTaHOBJIEHA KJIMEHTCKasi Mporpamma, KOTopas oOpabaThIBaeT HE
OoJjiee JABYX 3ampocoB pabodeil cTaHIuu OJHOBpeMeHHo. Ha He€ mocTtymaer
IIyaCCOHOBCKUM TOTOK 3aIlpOCOB C MHTEHCUBHOCTBIO 14 3ampocoB B 5 CEKyH[I.
KakoBa BepOSITHOCTB TOTO, UTO 3a 2 CEKYH/IbI HE MOCTYIUT HU OAHOTO 3arpoca’?

a) p(X=0)=0,986; 6) p(X=0)=0,014;

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

5. Hucno noceruteneit WEB - ctpanuiibl B cetu Internet 3a geHb pacnpeieneHo mno
HOPDMAJIBHOMY  3aKOHY  C MaTeMaTU4ECKUM 0KUJAHUEM 523 151
CpEIHEKBaApaTUYECKUM OTKJIIOHEHHUeM 74. HailTh BepoOsSTHOCTh, YTO YMCIO
MIOCETUTENEH B CIy4ailHO BbIOpaHHbBIN AeHb OyaeT paBHO OT 415 no 764.

a) 0,07269; 6) 0,46365; B) 0,53635, 1) 0,92731.

6. Cuctema WHGOPMAIMOHHON 3aIUTHI COACPKUT 4 KOMIOHEHTHI, Kaxmas W3
KOTOPBIX MOKET OTKa3aTh HE3aBUCUMO OT OCTAJIbHBIX C BeposiTHOCTHIO 0,7. Halitn
CpEllHEE U HaWBEPOSATHENIIEE YHCIIO OTKA3aBIINX KOMIIOHEHT, BEPOSITHOCTh OTKAa3a
O0onee 3 KOMIIOHEHT. B pe3ynbTaTe MOAEpHU3AIMU CUCTEMBI YHMCIO KOMIIOHEHT
yBenuuuiaock B 10 pa3. KakoBa jobkHa OBITH BEPOSITHOCTH P, UTOOBI
BEpOSITHOCTh HeoTkaza He MmeHee 70 % kommoHeHT Obuta Obl He meHee 0,95
(ucnosb30BaTh MHTErPANIBHYIO TeopeMy MyaBpa - Jlamnaca).



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 (0,240 0,284);
B) M(X)=28k, =3 p,(k>3)=0,284; p e (0,2401; 0,265);
r) M(X)=2.8k, =3 p,(k>3)=0; pe(0,2065;0,2401).

7. 13 100 guckoBomoB 60 mpuHamiiexkut nepBoil maptuu, 20 — BTopor u 20 —
. . 1 . 1 o 1
TpeThel. B mepBoil maptum 7 BO BTOPOH o, B TpEThEH — o OpakOBaHHBIX

JTYMCKOBOMOB. Haymady BeIOMpaercs oauH JIuckoBoA. OmnpeneinTh BEPOSTHOCTH
TOT'0, YTO OH HE OpaKOBaHHBIH.
a) 0,195, 6) 0,805, B) 0,4025, r) 0,3975.

8. Pebpo kyba m3mepeHo npuOamkEéHHO, mpuuéM a<x<h. PaccmarpuBas pedpo
Ky0a Kak CiIydyailHyl0 BEJIMUMHY X, pachnpefenCHHYI0 paBHOMEPHO B MHTEpBale

(a,b), HaliTM MaTeMaTHYECKOE OKHMIAHNE U AUCTICPCUIO 00BEMa KyOa.

(b-a)(a®+b?) b +a +(a+b)2(a2+b2)2_

= oo
0 M<v>—(ba)§a2+bz),o<v>-7b<7bia;)+<a+b>sz+b2)z;
e e -
X M(Y)_(a+b)(4a2+b2)'D(Y)‘7b(7ba;)(a+b)2£:2+b2)2.

9. Ha »skpaHe paaMOJIOKAlMOHHOW CTaHIMU KPYroBOro 0030pa OTpaxEHHBIM
UMITYJIBC OT LIENM MPEACTABISIETCS B BHUJIE CBETSIICHCS TOYKH C KOOpAUHATAMU
(x,y). HaliTu mMaTemaTHdeckoe OXHAAHUE U NUCHEPCHIO PACCTOSHHA R TOYKH

710 IIEHTpa KpaHa.

a) M(R)—%a D(R ) a’ ; 6) M(R ):ga,D(R):18a2;
B) M(R):18 D(R)= %a; r) M(R)-18", D(R)~>a

10. CnyuaiiHasg BenmmuuHa X — PE3yJIbTaT MU3MEPEHHsS] HEKOTOpPOH (pu3myeckoit
BEJIMYMHBI, 3aKOH pacIpeiesieHus KOTOpOod Heus3BecTeH. OnpenenuTh, KakKyro
MaKCUMaJIbHO BO3MOXHYIK) OTHOCHUTEJIBHYIHO TOYHOCTh HW3MEPEHUS MOKHO
rapaHTUpPOBaTh C BEpPOSTHOCTHIO, He MeHblied 0,95, npu ycinoBuu, 4TO
MPOBOJUTCA S5 W3MEpEeHWHW M B KadecTBE pe3yibTata X Oepércs cpenHee
apu(meTryecKoe U3MEPEHHBIX 3HAYCHUI.

a) 016, 6) 0,4, B) 0,6; r) 0,84



[TaTe1it cemectp

1. B utore 4eThpéX H3MEPEHUN HEKOTOPOW (HU3MUECKON BEIUYUHBI OJHUM
nprubopom (0e3 CUCTEMATHIECKUX OMIMOOK) MOTYUYEHBI CICTYIONTUE PE3YIBTATHI:S;
9; 11; 12. HailTu BBIOOPOYHYIO CPEIHIOID PE3YJIHTATOB H3MEPEHHM, a TaKXKe
BBIOOPOYHYIO U UCHIPABICHHYIO TUCIIEPCUU OMIMOOK Mpubdopa.

a) X =10; Dg=2,5i52=%: 0) X, =10; D3=2,5;32:%;

B) X =10; Dg:0,4;52:9; r) Yg:2,5;D8:10;52:i.
3 10

2.1lo naHHBIM J€BATH HE3aBUCHMBIX PABHOTOYHBIX HW3MEPEHHM HEKOTOPO
(¢u3nUecKoil BENWYMHBI HAWJEHBl CpenHee apu(PpMETUYECKOE pe3yJIbTaTOB
u3Mepennii X, =30,1 W HCIOpPaBIEHHOE CpPEIHEE KBaJIPaTUUYECKOE OTKJIOHEHHUE

OueHuTh HUCTUHHOE 3HAYCHHE  M3MEPSEMOM  BEIWYMHBI C  MOMOIIBIO
JIOBEPUTEJIILHOTO HHTEpBaja ¢ HaAa&xkHoOCThio y=0,99. Ilpenmosmaraercs, 4TO
pE3yabTaThl U3MEPECHUHN PACIPENEIICHBI HOPMAJIBHO.

a) 3582<a<42,38 0) 2538<a<34,82; B) 28,38<a<4325 1) 2358<a<3842.

3. [Ipn ucneitanusx 1000 smementoB 3apeructpupoBaHo 100 oTkazoB. Haiitu
JIOBEPUTEIBHBIA HHTEPBAJI, MMOKPHIBAIOIIMNA HEU3BECTHYIO BEPOSITHOCTh [P OTKa3a
sJIEMEHTa ¢ HaJEKHOCThIO (0,95.

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

4. Ilpu ucneitanusx 1000 snemenToB 3apeructpupoBano 100 otkazoB. Haiitu
JIOBEPUTEIbHBI UHTEPBAJI, MMOKPHIBAIOIIMNA HEU3BECTHYIO BEPOSITHOCTh [P OTKa3a
3JIEMEHTa ¢ HaJEKHOCTHIO 0,99.

a) 0,067<p<0,142; 0) 0,607<p<0,724; B) 0,706< p<0,742; 1) 0,076 < p<0,124.
5. 3HaHUS NECATH CTYJICHTOB IMPOBEPEHHI 1Mo JABYM Tectam: A u B. OrneHku mo
CTOOQNILHONM CHCTEME OKa3alluCh CICAYIOMKUMHU (B TEPBOM CTPOKE YyKa3aHO
KOJINYECTBO OAJJIOB IO TeCTy A, a BO BTOPOH — 1o Tecty B):

95 90 86 84 75 70 62 60 57 50
92 93 83 80 55 60 45 72 62 70
Haiitu BbIOOpOUHBIN KOd(hdUIMEHT paHroBoil Koppemsanuu CrnupmMeHa MExIy
OIICHKaMU TIO JIBYM TECTaM.

a) p, =046, 6) p,=0,64 B) p, =036 ) p, =0,67.

6. /[Ba mperogaBaTes ONCHIINA 3HAHUS 12 CTYJACHTOB MO CTOOAUTBHON CHCTEME M
BBICTABUJIM WM CIICAYIOIIME OIICHKH (B TEPBOM CTPOKE YKa3aHO KOJIMYECTBO
OaJIJIOB, BBICTABIICHHBIX ITEPBBIM IIPETIOIaBATEIIEM, @ BO BTOPOUM — BTOPBIM):

98 | 94 | 88 | 80 | 76 | 70 | 63 | 61 | 60 | 58 | 56 | 51
99 | 91 | 93 | 74 | 718 | 65 | 64 | 66 | 52 | 53 | 48 | 62
Haiitn BbIOOpOUHBIN KOd(hduIMEHT paHroBoil koppemsmuu CrnupmMeHa MEXITy

OIICHKaMU JBYX IPEMNo/iaBaTeleH.




a) p,=0,29 0) p,=092; B) p,=0,08 1) p, =071

7.1lo panHBIM 3amaHus 5 HalWTH BBHIOOPOYHBIA KOI(DPUIIMEHT pPaHTOBOM

koppersiiu Kennasnia Mex 1y oleHKaMu 1o IByM TeCTaM.

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

8. [IpousBeneno 10 HE3aBUCUMBIX MU3MEPEHUH HANPSKEHUS B CETH, OTKIOHEHUE

KOTOPOT0 OT HOMHHAJIA PacHpeeIEeHO HOPMAJIbHO C HEU3BECTHBIMU MapaMETPAMHU.

HaiiTu uHTEepBalibHbIE OLIEHKH I HEM3BECTHBIX MATEMAaTUYECKOTO OKUIAHUS U

JMCTIEPCUN OTKIIOHEHUS HAIIPSDKEHUS! IIPH IOBEPUTEIBHON BEpOSTHOCTH ) =0,95.
[Mopsinx. 1 2 3 4 5 6 7 8 9 10

Ne
M3MEpEHUs

AU, B 25120 | -23|119 | 21|23 |24 | -25| 15 |17
a) -181<AU <1,89,1,98<0c’<1119; 6) 811<AU <8,919,81<0c’ <19,11;
B) -118<AU <198;1,89<c’ <11,9% r) 8,18<AU <9,119,18< 0’ <9111,

9. Pesynbrarel 16 wu3MepeHMil €MKOCTH OT KOHJEHcCaTopa IIOKa3alld, YTo
BbIOOpOUYHas cpenHsst paBHa 20 Mk®D, cpeiHee KBaJpaTUYECKOE OTKIOHEeHuEe — 4
MK®. Cunras pacnpeneneHue HOpMaiabHbIM, HaWuTH 90 %-Hyl0 HHTEPBAJIBHYIO
OLICHKY Il MATEMaTUYECKOT0 05KHJIaHUsI 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 u3MepeHuii EMKOCTH OT KOHJIEHCATOpa TIOKa3ald, 4YTO
BeIOOpOUHas cpennss paHa 20 MkD, cpejHee KBaapaTH4ecKoe OTKIOHEHHE — 4
MK®. Cunras pacnpencneHue HOPMaJbHbIM, HaWUTH 99 %-Hyl0 HHTEPBAJIBHYIO
OIICHKY JJI1 MATEMATHIECKOTO OKUIAHNS EMKOCTH KOHICHCATOpA.
a) 1507<a<29,25 6) 17,05<a<22,95;
B) 10,75<a<2529; 1) 10,57 <a< 25,92,

[IlecTou cemectp
1.Ha BXox ycwiInTenbHOro 3BeHa momaérest ciaydvaiiHelii mporecce X (t),
MaTeMaTHYEeCKOEe OXHMIaHUE W KOPPETAIHOHHAS (DYHKIUS KOTOPOTO HM3BECTHBI:
m (t)=t, K, (ti,tz)ze‘“(tz’tl)2 (¢>0). HaiiTh MaTeMaTH4YeCKOe OXHIAHHEC |
KOPPEISILIMOHHYI0 (yHKIMIO BBIXOAHOTO CiydaiiHOoro mporecca Y (t), ecin
koo dumment ycwinenuss k=5. Vkazanue. Ydectb, YTO BBIXOJHOM TIpoliecc
Y (t)=5X(t).
a) m, (t)=5tK, —5e G m, (t)=5t, K, = 25¢ (4",
B) m,(t)=25t K, =5 ) m,(t)=25 K, =25,
2. Ha Bxon mmddepeHimpyomero 3BeHa MOCTyIaeT CiayvaiHsli nporecc X (t)

C MaTeMaTHYeCKUM OXHIaHHeM m,(t)=5sint u KoppemsiuuoHHOH (yHKIHMeEH

K =3 -05(t,-)° Haii
=38 . Haiitn MaTemaTHuecKoe OKHIAHHE W KOPPEISIHUOHHYIO (DYHKIIHIO



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

a) m,(t)=25cost, K, = gg 094’ (1—(t2 —g)z);

6) m, (t)=5sint, K, =3¢ (14 (t,~t));

B) m, (t)=>5cost, K, = 3e 05w’ (1—(t2 —tl)z);

r) m,(t)=25sint, K, =9e % (1+(t, -t )°).

3. Ha BXOZ MHTErpHpYIOLIEro yCTPOHCTBa MOCTYIIAeT CiydailHblil mporece X (t),

KoppersiiuoHHas (QyHKIus koToporo K, =tt,. Haiftu gucmepcuio Ha BBIXOJE
uHTerparopa. VYkazanue. BblMUCINTH CHavaja KOPPEIALMOHHYIO (DYHKIIUIO

t
BBIXOJHOTO Tiporecca Y (t)= J. X (s)ds.
i 2 t4

2) D,(t)=4" 6) D,(t)=2% 1) D,()=>: 1) D,(t)=7-

4. Ha Bxon muddepeHupyromero ycTpoiicTBa MOCTyNaeT CIyYaiHBIH MPOIECe
X(t) ¢ mMaTemMaTH4YecKHMM OXHIaHHEM M, (t)=sint ¥ KOPPEIILHOHHON (yHKIHEH
K, (tl,tz)zafe’“(tz’“), rae <7x2=DX — MOCTOsSHHasg JuCHepCcHus X(t). Onpenenuthb
MaTeMaTU4YeCcKOe OKUIaHUE U TUCIICPCUIO Ha BBIXO/IC CHCTEMBI.

a) m,(t)=2ao;,D,(t)=cost; 6) m,(t)=a’cy,D,(t)=sint;

B) m,(t)=sint,D,(t)=a’o;; r) m,(t)=cost, D,(t)=2a0;.

5. Pabora nuHaMuuecKoW CHCTEMBI oOmnucbiBaeTca U depeHnanTbHbIM
ypaBHeHneM  3y'(t)+y(t)=2x'(t)+4x(t). Ha Bxom cHCTeMBl MOCTYyIaeT
CTAallMOHAPHBIN CiTydaiiHblil mponecc X (), XapaKTepHCTHKHA KOTOPOTO M3BECTHBI:
m,(t)=-2, D,(t)=3. HopmmupoBaHHast CIEKTpaibHas ILIOTHOCTb S, (@)
ciydaifHoro mporecca X (t) MOCTOsHHA Ha MHTEpBane [—2,2] W paBHa HyJIIO BHE

5TOro MHTepBaja. HalTh MaTeMaTH4ecKOe OXUIAHHWE U IHUCIEPCUIO PEaKIUU
cuctemst Y (t).

a) m,(t)=-8 Dy(t)=§+%arct96; 6) my(t)=§+%arct96, D, (t)=8;

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

6. Pabota nuHamMuuyeckoW cUCTEMbl omnucbiBaerca U depeHInanbHbIM
ypaBHeHneM  3Y'(t)+4y(t)=x'(t)+2x(t). Ha BXxom cHCTEMBI  MOCTYyIaeT



CTAlOHAPHBIM  ciydailHbiii  mpomecc X (t). M3BeCTHBI  MaTeMaTHYECKOe
OKHJIAHUE m =-3 u gucnepcusa D, =1, HOpMUpOBaHHAas CIEKTpajbHas
IUIOTHOCTB S, ,,,, (@) ~ TIOCTOSIHHA Ha MHTEpBAle [@,®,| W PaBHA HYIIO BHE ITOTO

HHTCpPBAaJIa. Haiitn maTtematuueckoe OXKHNIAAHUC U JUCIICPCUI0 PCAKIHNHN CHUCTCMBbI

Y (t).

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

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

7. Pabota nuMHaMHU4YecKOW CHCTEMbl omnucbiBaerca U depeHnrnanbHbIM
ypaBHeHneM  Y'(t)+2y(t)=x(t)+4x(t). Ha BXom cCHCTeMBI  IOCTYyIaeT

CTAllMOHAPHBIA  CiIyd4aiiHelii mpomecc X (t).  M3BecTHBI —MaTeMaTHYECKoOe
OKHUJIAHUE

m =6 u KoppensumonHas dyHkimsA k, (r)=5¢"; HOPMHUpOBAaHHas CIEKTpaTbHAS
IMIOTHOCTB S, ,, (@) IOCTOsHHA Ha uHTepBane [0,4] W paBHa HYIIO BHE ITOrO

HHTCpBAJIA. Haiitm matematudeckoe OXKKHMIAaHUC U JUCIICPCHUIO PCAKIINHN CUCTCMBbI

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

8. B mpomecce KCruyatalid — BBIYMCIUTENBHBIA ~ KOMIUIEKC — MOXKET
paccMaTpHUBaThCs Kak (U3MYECKas cUCTeMa S, KOTopas B pe3yJibTaTe MPOBEPKU

MOJKET OKa3aTbCs B OJHOM M3 CIEIYIOIIUX COCTOSTHUM: S, — BBIYMCIUTEIIbHBIN
KOMIUIEKC TIOJJHOCTBIO HCIIPABEH; S, — BBIYUCIUTEIbHBIM KOMIUIEKC HWMEET

HC3HAYUTCIIbHBIC HCHUCIIPABHOCTH B OHepaTHBHOﬁ I[MaMATH, IIPU KOTOPBIX OH MOXKCET
peuiats 3amgadn, S; — BBIUMCJIMTCIBHBIM KOMILIGKC HMMEET CYIICCTBCHHEIC

HEHCIIPABHOCTM M MOXET pellaTh OrpaHWYCHHBIM Kjlacc 3agad; S, —
BBIYMCIIUTEIBHBIN KOMIUIEKC MOJHOCTBIO BBILIEN U3 CTPOS. B HadyaIbHBI MOMEHT
BPEMEHH BBIYMCIUTEIBHBI KOMIUIEKC TOJHOCTHIO HCIPABEH COCTOSHHUE S, ).
[IpoBepka BBIYUCIUTEIHLHOTO KOMIUIEKCA TPOU3BOAUTCS B (UKCHPOBAHHBIE
MOMEHTBHI BpemeHu t, t,, t,. IIpoumecc, mporekarmuii B CUCTEME S, MOXKET
paccMaTpuBaThbCsl Kak OJHOpPOJHAs MapKOBCKas IeMb C Tpems maramMu (Iepnas,
BTOpAasi, TPEThsI IPOBEPKHU BHIYMCIUTENBHOTO KOMIUIEKCA). MaTpuila nepexoaHbix



03 04 01 0,2
o 02 05 03
0 0 04 06|
0o 0 0 10

COCTOSIHMM BBIYHCJIUTEIILHOIO KOMILIEKCA IOCIIE TpéX IIPOBCPOK.

BGpOSITHOCTGﬁ HUMCCT BHA: H pij H: OHpeI[eJ'II/ITB 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)=0,2L 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. OpHokaHanmpHasi CHUCTeMa OOCHTY>KMBaHHUs MPENCTaBIseT coOoi TenedoHHYIO
JMHUIO. 3asBKa - BbI30B, OCTYIMBILAS B MOMEHT, KOT/ia JJUHUS 3aHATA, MOJy4aeT
oTka3. VHTeHcHBHOCTH MOTOKa 3asBOK 0,8 (BbI30BOB B MUHYTY). CpenHss
IPOAOKUTEIBHOCT pazroBopa 1,5 MunyThl. CunTas MOTOK 3asBOK IMPOCTEHUIINM,
a BpeMs O0OCITYKMBaHUS pacCHpeleia€HHBIM [0 HKCIIOHEHIMAILHOMY 3aKOHY,
ONpENEIUTh B CTAllMOHAPHOM pexuMe (QYHKUMOHHPOBAHUS aOCOJIIOTHYIO
IPOMYCKHYIO CIIOCOOHOCTh KaHaja CBsi3U Q; OTHOCHUTEIBHYIO MPOIYCKHYIO

CIIOCOOHOCTH KaHalla CBA3U (; BEPOSATHOCTH OTKaza p,,..
a) Q=0,3636;q=0,4545; p, (3)=0,5454; G) Q=0,3636;q=0,5454; p,, (3)=0,4545,
B) Q=0,4545;0=0,3636; p,,. (3)=0,5454; r) Q=0,5454;q=0,3636; p,, (3)=0,4545.

10. ABtoMaruueckas TeneoHHas cCTaHIUs oOecrneunBaer He Oonee 120
pa3roBopoB O0JHOBpeMeHHO. CpeaHsisa MPOAOJIKUTEILHOCTh pasroBopa 60 cekyHn,
a BBI3OBBI MOCTynarT B cpeaHeM dyepe3 0,5 cexynasl. PaccmarpuBas Takyro
CTaHIIMI0O KaK MHOTOKAHAJIbHYIO CHCTeMY OOCTY>KMBaHHSI C OTKa3aMH U
MPOCTEHIIIMM BXOAHBIM MOTOKOM, OINPEIETUTh CPEIHEE YUCIIO 3aHATHIX KaHAJIOB

Ko OTHOCHUTEJIbHYIO MPOIYCKHYIO CIIOCOOHOCTb (; cpenHee Bpems t

cp
npeObIBaHMsI BbI30Ba HA CTAHUMU C YYETOM TOTO, YTO PAa3roBOp MOXKET U HE
COCTOATBCSI.

a) K,=650q=0,454t =112, 6) K, =112,9=0,93Lt =61

B) K,=56,9=0,139%;t =16; T) K_=121q=0,319;t =59.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 324€Ty

YeTBEPTHIN ceEMeCTp

1. IIpocTpaHcTBO 35IeMEHTApHBIX coObITUH. CiydaiiHbie coObITHsA. Oneparuu
HaJ] COOBITHUSIMU.

2. CTaTUCTHYECKOE M  AKCMOMAaTHYECKOE OIpEeNesieHUE BEpPOSITHOCTH.
dopmyiia CI0KEHUs BEPOSATHOCTEN.

3. YcinoBHas  BeposiTHOCTh.  DopMylia  YMHOXKEHHUS  BEpOSITHOCTEH.
HezaBucuMocTh COOBITHIA.

4. dopmyna moyHOM BeposiTHOCTU U (hopmysl baiieca.

5. Knnaccuueckoe BEPOSITHOCTHOE IIPOCTPAHCTBO. ['eomeTpuueckas
BEpOATHOCTh. KOMOMHATOpHBIE METOIbI BEIUHUCICHHSI KIIACCUYECKOM BEPOSITHOCTH.



6. [loBropusie wucnbiTanus. Cxema bepuymmu. @opmyna beprymiu.
buHOMHANIBHOE pacNIpEEIEHUE U €0 XapaKTEPUCTUKU.

7. CityyaliHbple BETMYMHBI U UX 3aKOHBI PaclpeaesICHusI.

8. UncnoBble XapaKTEPUCTUKH CIy4YailHbIX BEJIMYMH.

9. CnyuaiiHple BEKTOpPbl M HX YHCIOBBIE XapakTepucTuku. Koapuanus,
K03 puuueHT Koppensiuuu. He3aBuCMMOCTb Cily4aiiHbIX BEJTUYHH.

10. ®yHKIMYU CIy4alHBIX BEJIMYUH U BEKTOPOB U MX 3aKOHBI PACHpPEICICHHUS.
YucnoBble XapaKTePUCTUKH (PYHKIUN CITy4aiiHbIX BETUYHH.

11. HopManpHBIil 3aKOH pACIPENECICHUS U €r0 YHCIOBBIE XAPAKTEPUCTHUKHU.
WNuterpan BepositHocTen. [IpaBuito Tpéx curm.

12. HepaBenctBa YebbiméBa. 3aKkoH OOJBIINX YHCEI.

13. LenTpasibHas mpeaeiabHast TeOpeMa U €€ CICICTBHSL.

14. 3akoH peakux siBienuil. Pactipenenenue [lyaccona. Teopema Ilyaccona.

7.2.5 IlpumepHbIii NepevyeHb BOMPOCOB I MOATOTOBKHM K 3a4€Ty C
OLICHKOM M K IK3aMeHY

[IsaTeIid cemecTp

1. MaTematuyeckasi CTaTUCTHKA, €€ CBSI3b C TEOPUEH BEpOSTHOCTEH. 3amauu
MaTeMaTUYECKOW CTATUCTUKH.

2. CtaTucTU4ecKass COBOKYITHOCTh. ['eHepanbHasi COBOKYMHOCTh. BriOopka.
CymrHocTh BbIOOpOUHOTO MeTo1a. Buabl BIOOpok. CriocoOsl 0TOOpA.

3. Bapmarmmonnsiii  psag.  CTaTUCTHYECKOE — paclpenelieHHe  BBIOOPKHU
(IMCKpETHBIN CTAaTUCTUYECKUH psinn). IHTEepBaNbHBIA CTATUCTUUECKUN PSIA.

4. I'paduyeckoe TMpeACTABICHHE BBIOOPKU: TMOJIUIOH © TUCTOrpaMMa.
AJITOpUTM TIOCTPOEHHSI rucTorpamMmbl dactotr. Popmynsl Ctepmxeca u bpykca.
Omnupudeckas QyHKIMS pacnpeneneHus U e€ cBoictBa. KymynaruBHasi kpuBas
(KymymsiTa).

5. CrarucTuyeckas OILIGHKAa. TodYedHBIC OIGHKH, TpeOOBaHUSI K HHUM.
['enepanvHas U BbIOOpOUYHAs cpenHue. ['eHepanabHas W BBHIOOPOUYHAS JTHUCIICPCHUU.
[TonpaBounsrit kodpduiuent beccens. VcnpaBneHHass BRIOOpOYHAsT JTUCTIEPCHS.
['eHepanbHOE CpelHEEe KBAJAPATHUECKOE OTKIOHEHHWE W €ro oueHka. OueHku
JUCTIEPCUN W CPEJHEro KBAJPaTUYECKOTO OTKIIOHEHUS BBIOOPOYHOM CpenHen
(cranmapt). CratucTuueckue OIEHKM MOJbI, MEIMAaHbl, MOMEHTOB, DJKCIIECCa,
ACUMMETPHUH.

6. O0mme MEeToIbl TOYSYHOTO OIEHWBAHUS IapaMeTpoB. MeToa MOMEHTOB.
MeToa MakKCUMaJIbHOT'O MPAaBIO0NO00US.

7. UntepBasibHast oreHka. JloBepuTenbHash BEPOATHOCTh (HAJAEKHOCTD).
JloBepurenbHbli HMHTEpBall. HaxokaeHWe [TOBEPUTENBHBIX HWHTEPBAJIOB IS
MAaTEMATUYECKOT0  OXHUJAHUS  HOPMAJIBHO  PACHpENEIEHHOTO  MpHU3HaKa
FEHEPAJIbBHOM  COBOKYIIHOCTH IIPU  M3BECTHOM W HEU3BECTHOM CPEAHEM
KBaIpaTUYECKOM OTKJIOHEeHWU. Pacmpenenenune u kodpduiment CThro/eHTA.
JloBepUTENbHBIA MHTEPBAN I JUCHEPCUM HOPMAJIBHOW CIyYalHOW BEJIMYUHBI.
JloBepUTENBHBIA HHTEPBAL 11~ BEPOATHOCTH yCIieXa B cxeMe bepHyiu.

8. Cratuctuueckas rumnore3a. Buasl runore3. OmmOKH NMEPBOTO U BTOPOTO
pona. YpoBeHb 3HaYUMOCTH. CTaTUCTUYECKUW KpPUTEPHUH, €ro HaOIrogaemMoe



3HayeHue. Kputuueckas oOmnactb, e€ Buabsl. OOJacTb NPUHATHSA THUIOTE3BL
Kputnueckne touku. OCHOBHOM INPUHLUII IIPOBEPKU CTATUCTHUYECKUX TUIIOTE3.
MoIHOCTE KpUTEpHSL.

9. CpaBHEHUE JIByX AMCIEPCUII HOPMaJbHBIX I'€HEPAIBHBIX COBOKYITHOCTEM.
Kpureput ®umepa - Chepexopa. CpaBHEHHE [BYX CpEIHUX IIPOU3BOJIBHO
pacnpenes€éHHbIX TeHEepalbHBIX COBOKYITHOCTER. Z - Kputepuil. CpaBHEHUE JIBYX
CPEIHHX HOPMAJIBHBIX TIEHEpalbHbIX COBOKymNHOcTed. Kpurepuit CrbrogeHTa.
CpaBHEHHE HECKOJBKHUX JHCIEPCUN HOPMAJbHBIX TI'€HEpaJIbHBIX COBOKYITHOCTEH
1o BeIOOpKaM paznuuHoro ooséma. Kputepuit baptnerra. CpaBHeHHE HECKOIBKUX
JUCTHIEpCUN  HOPMAIbHBIX T€HEPAIbHBIX  COBOKYIHOCTEH IO  BBIOOpKaM
onuHakoBoro ooréMa. Kpurepuit Koupena.

10. OxHOaKTOPHBIN TUCTIEPCUOHHBIN aHAU3.

11. Kputepun cormacust > Ilupcona, Kommoroposa, Kommoroposa -
CmupHoBa. IIpoBepka TuIore3sl O HE3aBUCHMOCTH JBYX CIy4YalHBIX BEJIMYUH.
[IpoBepka rumoTe3bl O paclIpeiesICeHNH I'€HEPAIBbHONM COBOKYITHOCTH IO 3aKOHY
Ilyaccona.

12. IIpoBepka runoTe3sbl 0 NapaMmerpe P OMHOMUATBHOTO pacIIpeIeICHUS.

13. HemapameTrpuueckiue MeETOABl MaTeMaTHYeCKOl cratuctuku. Kpurepum
3HAKOB, Y WJIKOKCOHA, Y MJIKOKCOHA - MaHHa - YUTHH, CepUil.

14. Buapl 3aBUCHMOCTEH MEXAY CIyYalHbIMU BEJIMYMHAMH. Y CIOBHBIE
CpeIHHE. YCIOBHBIE MAaTEMATHUYECKUE OXKHMIAHUSA JHCKPETHOM CIIy4alHOU
BEIMYMHBI M (QYHKIMH perpeccud. BpIOOpOUYHbIE ypaBHEHUS PErpecCUu.
KoadduimenTs TMHENRHON perpeccum.

15. OTpickaHue apaMeTpOB BHIOOPOYHOTO YpaBHEHMsI JIMHEHHOW perpeccuu
[0  HECTPYNIIMPOBAaHHBIM  J@aHHBIM. MeToa  HaMMEHBUIMX  KBaJApaTOB.
["'eoMeTpudecKuii CMBICI BHIOOPOYHBIX KOA(DHUIIMEHTOB TUHEHHOM perpecCcuH.

16. KoppensiuonHasi  tabnuia. BbeiOOpouHble  ypaBHEHHS  JTMHEHHOM
perpeccuu B ciydae CrpylnIMpOBaHHBIX JAHHBIX.

17. T'enepanbHbli U BBIOOPOUYHBIN KOI(PPUIUEHTH JTUHEHHOW KOPPEIISIIHH.
CpoiictBa ko3¢ ¢dunuenta koppensuuu. IIpoBepka rumnore3sl O 3HAYUMOCTH
BBIOOPOYHOT0 KO3 PUIIMEHTA KOPPETALUU.

18. Henmuneitnas perpeccus. [loamHOMHaNbHAS, CTETICHHAs, MTOKa3aTelIbHAS,
AKCIIOHEHIMAJIbHA, runepOonnyecKas perpeccuu. JIuneapuszauus
HKCIIEPUMEHTAJIbHBIX ~ JAHHBIX ISl  CTENEHHOW, SKCHOHEHIHMAIbHOM U
rUnepooIMYeCcKON perpeccui.

19. PanroBas  koppensuus. KoapduuueHTsl  paHroBOM — KOppENSLMH
Cnupmena n Kenpamna, mpoBepka ux 3HaYMMOCTH U CBSI3b MEK1y HUMH. Dopmyna
st kodpurmenta CriipMeHa Mpy HATWMYUAK CBS3aHHBIX paHroB. KoaddwuimeHnt
KOHKOpZAILH (COIrIacOBaHHOCTH) paHroB KeHjamia u mpoBepka ero 3Ha4uMOCTH.

[Ilectoit cemectp
1. Cnyuaiinblii  mponecc. CedeHue ciaydailHOro mpoiiecca. Tpaekrtopus
(peanuzanusi) ciiy4aifHOTO MpoIlecca.
2. XapaKTepuCTUKU CIy4ailHOro mpouecca. MaTemMaTH4ecKoe OXKUJaHue
CJIy4alHOTO MpOoIecca U €ro CBOMCTBA.



3. ucnepcusi ciy4aifHOTO Mpoliecca U €€ CBOMCTRA.

4, IleHTpupOBaHHBIA clydaiiHbIil Tporiecc. KoppemsiuonHas QyHKIHS
ciydaitHoro mporecca u e€ ceoiictsa. HopmupoBanHas koppensiiuoHHast QyHKIHs
CJIy4alHOTO Mpolecca U €€ CBOMCTRBO.

5. Bzaumuas koppensuuoHHas (QYHKIUS JBYX CIy4ailHBIX MPOILIECCOB U €&
cBorictBa. KoppenupoBaHHbIE W HEKOPPEIMPOBAHHBIE CIIyYalHbIE IIPOLIECCHI.
HopmupoBanHas B3auMHasi KOppEJSIIMOHHAS (YHKIMS JBYX  CIy4alHBIX
IIPOLIECCOB U €€ CBOWCTBO.

6. Teopema O MaTeMaTHYECKOM OXHUAAHUA CYMMBl KOHEUHOTO YHCIA
CIIy4YallHbIX MPOLIECCOB MW CHeACTBUE H3 HeE. Teopema O KOppEIALUMOHHOU
(GYHKIIMM CYMMBI ABYX KOPPETMPOBAHHBIX CIIy4alHBIX MPOIECCOB, €€ 00001IeHNe
U CJIEACTBHUS U3 TEOPEMBI.

7. CXOOUMOCTh B CpPEIHEKBAJAPATUYHOM IOCIIEJOBATEIBHOCTH CIIyYalHBIX
BEJIMYMH U €€ Mpejiesl B cpeHeKkBaapaTHuHoM. Juddepenmpyemslii cinydaiiHbIi
IIpOLIECC M €ro npousBoAHasd. Teopema O MaTreMaTHYECKOM OXUIAHUU
MPOU3BOJHONM OT cCiy4yailHoro mporecca u €€ o0obmenue. Teopembl 0
KOPPEJSIIMOHHON (DPYHKIUU MPOU3BOJHOM OT CIIy4allHOTO Ipoliecca M B3aMMHOMN
KOPPEJSIIMOHHON (PYHKIIMU CIIy4aiflHOTO MpOIlecca U €ro MpOU3BOAHOM.

8. UnTerpan ot ciydailHoro mnporecca. TeopeMbl O MaTeMaTHYECKOM
OKUJAHUU, KOPPEISLUUOHHON (YHKIMU HHTErpaja OT CIy4alHOro Ipolecca.
TeopemMa O B3aMMHOW KOPPEISAUMOHHOW (YHKIMH CIIy4ailHOro Ipolecca |
WHTETrpania OT HETO.

9. CrarmoHapHBI CIydalHBIH TpoIlecC W ero cBoicTBa. CBOWCTBa
KOPPEISIIUOHHON byHKINH CTallMOHAPHOTO CJIy4ailiHOTO mporecca.
HopmupoBanHas KoppensuuOHHAas (QYHKUMS  CTAaMOHAPHOTO  CIIy4ailHOro
nporecca u €€ cBoMcTBO. CTallMOHAPHO CBSI3aHHBIE CIIyYAHBIE MPOLIECCHI.

10. KoppensimmonHasi GyHKIMS TPOU3BOAHON OT CTAIMOHAPHOTO CIIyYaiiHOTO
npouecca. KoppensunonHas GyHKIUS U IUCTIEPCUs UHTETrpasia OT CTAl[MIOHAPHOTO
CIIy4alHOI0 nporecca. B3anmHas KOppEIsUOHHAs byHKIHA
TG depeHIMPYyEMOro CTallMOHAPHOIO CIIy4aiilHOTO MPOIecca U €ro MPOU3BOAHbIX.

11. CnekTpanbHas IUIOTHOCTh CTAIlMOHAPHOTO CIy4aWHOTO IpoIiiecca.
®opmynsl Bunepa - XwunHumHa. HopmupoBaHHas CHeKTpajabHas IUIOTHOCTD.
B3anmHasi cnekTpaibHas IUIOTHOCTh [JIBYX CTallMOHAPHBIX W CTallMIOHAPHO
CBA3aHHBIX CIy4allHbIX NIPOLIECCOB. BpIpakeHHE B3aWMMHOW KOPPEISLUUOHHON
(GyHKUIMU Yyepe3 B3aUMHYI0 CIEKTPaIbHYIO MIIOTHOCT.

12. CranmmonapHasi JMHEWHass JIWHaMudeckas cucrema. Dopmyna s
MaTEMaTUYeCKOro OKUJaHUs BbIXOAHOW ¢GyHkumu. Ilepemarounas QyHKuus.
YactoTHass xapakrtepucthka. CBA3b MEXKAY CHEKTPAIbHBIMU ILIOTHOCTSIMU
BBIXOJJHOM M BXOJHOW (GyHKUMNA. BbIpakeHne KOppelsiiMOHHONM (QYHKUUUA U
JUCTIEPCUU Yepe3 CIEKTPATbHYIO INIOTHOCTh BBIXOJHON (DPyHKIIUU.

13. Cayyalinblii mpomecc C JUCKPETHBIMU COCTOSHUSIMH. CIiydailHbIi
IPOLIECC C HENPEPBIBHBIM BpeMEHEM. MapKOBCKUM CIly4aWHBIM DPOLECC C
JTUCKPETHBIMHU COCTOSIHUSIMU (TIporiecc Oe3 mocnenerictBusi). I'pad cocTosHuid.
BeposTHOCTH COCTOSIHUM CUCTEMBI.

14. [Taru ciyyallHOTO Tpoliecca ¢ TUCKPETHBIMU COCTOSHUSMH. MapKoBcKas



uensb (uenb MapkoBa). Ilepexoanasi BepostHOCTh. OqHOpOaHAs 1ienb Mapkosa.
Marpuna repexoza CUCTEMBI, CBOMCTBA €€ JJIEMEHTOB.

15. MapkoBCKHIl CIydyalHBIH MPOLECC C JTUCKPETHBIMH COCTOSHUSAMH U
HEMpephIBHBIM  BpeMeHeM. Pa3smedeHHbIt Tpad cocTossHUN. YpaBHEHUs
KomMoroposa, npaBwino ux coctaBieHus. [IpenenbHblld CTallMOHAPHBIA PEXUM.
[IpenenpHbIE BEPOSITHOCTH COCTOSIHHM, UX BEPOSITHOCTHBIN CMBICI M HAXOXKICHUE.
[Ipouiecc rubenu - pa3MHOKEHHUS.

16. Cuctema oOcCIyXUBaHUS, BXOJHON IMOTOK, BBIXOJHON IOTOK, OYEPEIH.
[Ipomeccel MaccoBoro oOcCHyx)uBaHus. 3asBkud (TpeOoBanwms). JlucnurimHa
ouepenu. Bpems oxupganus — oOciyxuBaHus. KaHanel  0OcimyKHBaHUS.
Knaccudpukanuss cucremM obOcmyxkuBanusa. lIpeamer Teopun  MaccoBOTO
00CTy>KUBaHMUS.

17. Ilpocreiimmmii  motok. CTalMOHAPHOCT, M OPAMHAPHOCTH BXOJHOIO
IIOTOKa, OTCYTCTBUE NOCJIEAECHCTBHS BO BXOJHOM IOTOKE. TeopeMa o uncie 3asiBOK
IpU MPOCTEHIIEM BXOAHOM IIOTOKE M CIEACTBUA W3 HeE. HTEHCMBHOCTH
(IOTHOCTB) TMpocTelliero mnoroka. Teopema O IMTENBHOCTH BPEMEHHOTO
MHTEpBAJIA MEXAY JABYMS MOCIEI0BATEIbHBIMY 3asiBKAaMU B IMTPOCTENIIIEM BXOJJHOM
IIOTOKE U CIEACTBUE U3 HEE.

18. Bpems 00cnyKuBaHuUs, €r0 INIOTHOCTh pacipeneiaeHus! (BEpOSTHOCTEM).
NuTeHcuBHOCTh  oOciyxkuBanus.  DyHKIUS  paclpeiesieHus  BpeMEHU
oOciyxuBaHus. BpeMst o’kxuianus, €ro miI0THOCTh pacipeiesieHus (BEpOsITHOCTEN)
U (YHKLHS pactpeiesieHus.

19. OcHOBHBIE TPUHIUIIBI TIOCTPOCHUS MAapKOBCKHX MOJENIed MacCOBOTO
oOcnyxkuBaHus. Pa3medeHHbli Tpad cocrosiHud, ero snemeHThl. [IpaBuio
coctaBiieHuss ypaBHeHuid KommoropoBa. AOcoiOTHasT U OTHOCUTEJIbHAs
MPOITYCKHAsI CIOCOOHOCTb.

20. CuctemMbl MaccoBOTO OOCHYXHBaHUS C OXUAaHHEeM. HHTEHCHBHOCTH
yxona u3 ouepenu. PazMmeueHHbIN Tpad COCTOSHMIA paccMaTpUBAEMON CHCTEMbI
oOcy>KruBaHUs, cucTemMa ypaBHeHuit Kommoroposa niiist He€.

21. CranioHapHBI peXuM (DYHKIITMOHMPOBAHUS CHUCTEMBI OOCITY>KUBaHUSI.
Cucrema ypaBHenuit Konmoroposa juist cuctemMbl 00CITY>KUBaHUSI C OXKUJAHUEM.
BepostHoctu cocrostnui. [IpuBenéHnas mioTHOCTh MOTOKA 3asBOK. [IpuBenénunas
IUIOTHOCTh IIOTOKa yXoJa 3asBOK H3 odepenu. CpelnHss JJIMHA OYEpPEIu.
OTHOCHTENIbHAST TPOIYCKHAsI CIMOCOOHOCTh cHUCTeMbl. CpelHee YHCIO 3aHSTBIX
KaHAJIOB 00CITyKUBaHUS.

22. Yucras cuctema o0CIyKUBaHUS C O)KUAAHUEM U €€ 0COOCHHOCTH.

23. OcoOEeHHOCTH CUCTEMBI OOCTYKMBAaHMS C OTKazaMu. DopMyIibl DpIiaHra.

24. OcoOEHHOCTH CTallMOHAPHBIX PEXUMOB (PYHKIMOHUPOBAHUS CHUCTEM
00CITy>KMBaHUS C OTPAHUYCHHOU JIJTHHON OuepeIu.

7.2.6. MeToauka  BBICTABJIEHHUSI OLEHKH TP  NPOBeJeHUU
NMPOMEKYTOYHOM aTTecTAlNu
YerBEpTHIN CEMeCTP — 3a4€T

3a4€T MPOBOUTCS IO OMIIETaM, KaXKIbIM U3 KOTOPBIX COAEPKUT 3 BOIIpoca U 2
3amaun. JlJis mpoBEepKH YCBOSHUS KOMIETEHIIMU, B OWUJIET BKIIFOYACTCS OJUH W3
BOIIPOCOB, BBIJIAHHBIX HA CAMOCTOSITENIbHOE N3yueHue. Kaxaplii mpaBUIIbHBIA OTBET



Ha BOIPOC B OmyieTe oleHUBaeTcs 3 Oainamu, 3ajada OIEHUBAEeTCs B 5 OaioB.
MakcuManbHOE KOJIMUeCTBO HaOpaHHBIX OauioB — 19,

1. OrmeTKa «3auTeHO» CTaBUTCA B Ciy4ae, €ciM CTylneHT Habpan 10-19
OaJLIoB.

2. Ormerka «He 3aureHo» craBUTCS B ciiydae, €ClIM MPaBUIbHBIE OTBETHI
TOJIbKO Ha TEOPETHUYECKUE BOIPOCHI WM PEIICHbI TOJBKO MPAKTUYECKUE 3a]auH,
WJIU CTYJCHT HaOpasl MeHee 8 0asIoB.

IaThIi cemecTp — 3a4€T C OLEHKOM M IIECTOH CeMecTp — IK3aMeH

[IpoMexyTouHas arTecTalds TMPOBOJUTCS MO OwuneTaMm, KaXKIbIA U3
KOTOPBIX COAEPKUT 3 Bompoca U 2 3anauu. 11 npoBEpKU yCBOECHHSI KOMIIETEHIIUU
OIIK-3 B O6ueT BKIIOYAETCS OJWH U3 BOMPOCOB, BBITAHHBIX HA CAMOCTOSITEIILHOE
nzydyeHue. Kaxnaplii npaBWIbHBIA OTBET Ha BONPOC B OWJIETE OLIEHHMBAaeTCs 3
Oasmamu, 3amada ouLeHUBaeTca B 5 OawoB. MakcHUMallbHOE KOJUYECTBO
HaOpaHHbIX OamioB — 19.

1. Onenka «OTIUYHO» CTaBUTCA B Cllydae, €CJM CTyJIeHT Habpan 17-19
OaILIoB.

2. Ornenka «Xopouio» CTaBUTCS B Cydyae, €Cl CTyJIeHT Habpan oT 11 1o
16 6aios.

3. OueHka «YIOBIETBOPUTEIBHO» CTAaBUTCS B CIIy4ae, €CIA CTYIEHT
HaOpan 8-10 Gamos.

4. Ouenka «HeynoBIEeTBOPUTEIBHO)» CTABUTCS B ClIy4yae, €CIIA MPaBUIIbHbBIC
OTBETHI TOJBKO Ha TEOPETHYECKHE BOIPOCHI WA PELIEHBI TOJBKO MPAKTHUYECKHE
3a/1aud, UK CTYACHT HaOpay MeHee 8 0aJioB.

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon HaumenoBanue
KonTponupyemslie pa3zesnsl (TEMbI)
Ne n/mt KOHTPOJINPYEMO OLICHOYHOT O
JUCLUILINHBI .
1 KOMIIETEHIIUU CpEICTBa
1 BeposiTHOCTHOE TPOCTPaHCTBO OIIK-3 Tect, ycTHbII
Onpoc, 3a4ET
2 CrnyualiHble BETUYHUHBI U UX OIIK-3 Tect, TunoBoit
pacpeneneHue pacuér, 3amura,
3a4€T
3 MuoromepHsie ciyuyaitabie BenuuuHsl 1 |OITK-3 Tect, TMIIOBOM
MX CBOMCTBA pacdér, 3ammra,
3a4€T
4 OYHKINH OT CIIy4aiiHbIX BEITUYNH OIIK-3 Tect, TMIIOBOM
pacuér, 3ammra,
3a4€T
5 [IpenenbHBIE TEOPEMBI TEOPUU OIlK-3 TecT, ycTHBII
BEPOSITHOCTEN OIIpOC, 3a4ET
6 Br16opounbIii METO OIlK-3 TecT, TMOBOM
pacuér, 3ammura,
3a4ET C OIICHKOH
7 IIpoBepka CTaTUCTUYECKUX TUIIOTES OIIK-3 Tect, THIIOBOM
pacuér, 3ammra,
3a4ET C OIICHKOH
8 KoppensuonHo - OIIK-3 Tect, TunoBoi
pPErpeCcCHOHHBIN aHAIN3 pacyér, 3aImmra,




324€T C OLICHKOU
9 Ciy4aifHbie POLIECChl U UX OIIK-3 TecT, TUIOBOM
XapaKTEPUCTUKU pacuér, 3ammmra,
9K3aMeH
10 MapkoBcKHue TPOIeCChl OIIK-3 TecT, TUMOBOM
pacuér, 3ammra,
9K3aMeH
11 Cuctembl MaccoBoro oociyxuBanus, ux |OINK-3 TecT, ycTHBII
DJIEMEHTHI U XapaKTePUCTHKU OIIPOC, 9K3aMEH
12 OCHOBHBIE TIPUHITUIIBI TOCTPOCHUS OIIK-3 TecT, ycTHBII
MapKOBCKUX MOJEIIEH MacCOBOTO OTIpPOC, 9K3aMEH
00CITy)KMBaHUS
13 CraioHapHbIN peXUM OIIK-3 TecT, ycTHBII
(YHKIIMOHUPOBAHUS CHCTEM MaCCOBOTO OIPOC, 9K3aMCH
00CITy)KMBaHUS

7.3. MeToauyeckue MaTepUAJIbl, ONpeesiiONe NPOUEeTYPhI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMbl TECTUPOBAHUSI, TUOO C UCIOJIH30BAaHUEM BBIJJAHHBIX TECT - 3aJlaHUI Ha
oymaxxHom HocuTene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MpPOBEpPKA TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OLICHKU MPU IPOBEICHUH ITPOMEKYTOUYHOM aTTECTAIINH.

Pemienne craHgapTHBIX 3a7a4  OCYIICCTBISACTCS, JIMOO TP TTOMOIIH
KOMITBIOTEPHOW CHCTEMBI TECTHPOBAHHS, JUOO C HCIIOJIB30BAaHWEM BBIJAHHBIX
3ajjadu  Ha OymaxkHoM Hocurtene. Bpems pemenus 3amady 30 muH. 3arem
OCYIIIECTBIISIETCS TPOBEpPKA PEILICHUS 3aJad SK3aMEHATOPOM M BBICTABIISIETCA
OIIEHKAa, COTJaCHO METOJMKH BBICTABJICHUS OIEHKM MNpU  MPOBEACHUU
MIPOMEKYTOUYHOM aTTeCTAINU.

Pemienne mnpuKIaaHbIX 3a7ad  OCYIIECTBISETCA, JMOO TMpPU TOMOIIH
KOMIBIOTEPHOU CHUCTEMBI TECTHUPOBAHMS, JUOO C HCIOJb30BAaHUEM BbIJAHHBIX
3amadu Ha OymakHoM Hocutene. Bpems pemenus 3agad 30 wmuH. 3arem
OCYILECTBIISIETCS TPOBEpPKA PEIICHUS 3aJa4 DK3aMEHATOPOM M BBICTABJISIETCS
OIICHKA, COIJIaCHO METOJMKH  BBICTaBJICHHUS] OIEHKM TpH  TIPOBEACHUU
MIPOMEKYTOUHON aTTeCTAINU.

8 YYHEBHO METOAUYECKOE 1 UTH®POPMALIMOHHOE
OBECIIEYEHUE JNCIUIIJINHBI)

8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHSA
AUCHUTITMHBI

1. Teopust BepOSTHOCTEW M MaTEMaTH4YeCKas CTATHCTUKA [DJIEKTPOHHBII
pecypc]: Yuebnoe mocooue / W.A. bnaro, O.B. CrapoxwioBa. — Camapa:
ITOBOJDKCKHMIT ~ TOCYyHapCTBEHHBIM  YHUBEPCUTET  TEICKOMMYHUKALMH U
unpopmaruku, 2017, — Pexum moctyma: http://www.iprbookshop.ru/75412.html
OBC “IPRbooks™.

2. Bentuens E.C. Teopusi BeposiTHOCTEN W €€ MHXKEHEPHBIE MPUIOKEHUS:
yue6. mocodue / E.C. Bentuens, JI.LA. OBuapoB. — 3-e u3z., nepepad. u gom. — M.:
Axanemus, 2003. — 464 c.



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

3. Bentnens E.C. Teopust ciay4yailHBIX HpPOLECCOB U €€ HH)KEHEPHbIE
npuioxenus: yueo. mocooue / E.C. Benrtuens, JI.A. OBuapos. — 3-¢ uza., nepepad.
u gom. — M.: Akagemus, 2003. — 432 c.

4, I'mypman, B.E. Teopusi BepoaTHOCTe M MaTeMaTHYeCKas CTATHCTHKA:
yue6. mocodbue / B.E. 'mypman. — 12-e uzn. — M.: Beicii. o6paszoBanue, 2008. —
479 c. — (OcHOBBI HayK).

5. I'mypman, B.E. PykoBOACTBO K peHIEHHIO 3aJad 10 TEOPUH
BEPOSTHOCTEH W MaTeMaTUYeCKOW cTaTUCTHKe: yueO. mocodue / B.E. 'mypman. —
11-e u3zn., nepepad. — M.: Boicmi. o6pazoBanue, 2007. — 404 c. — (OCHOBBI HayK).
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8.2 Ilepeyenbr HH(POPMANMOHHBIX TEXHOJIOTHiIi, HMCIOJb3yeMbIX NpPH
OCYLECTBJICHMH 00pPa30BaTeJILHOI0 IMpoLecca Mo AUCHUILINHE, BKJIKOYas
nepevYeHb  JIMIEH3MOHHOI0  NPOrPAaMMHOIO  o0ecle4YeHHsi, PecypcoB
HH(POPMALIMOHHO TeJIEKOMMYHUKAIUOHHOM ceTH «HAHTEepHETY,
COBpeMEeHHbIX MNpPOo(ecCHOHAIBHBLIX 0a3 [JaHHBIX H HMHMPOPMANUMOHHBIX
CIIPABOYHbIX CHCTEM:

HaumenoBanue

MIPOTPAMMHOT0 00ECIICUCHUS
LibreOffice
Microsoft Windows 7
Microsoft Office 2007
Adobe Reader

Twun muneH3nn

Csob6oxgnoe I10O
Open License
Open License
CBoOoanoe I10

ITpodeccronanbpHbIe 0a3bl TAHHBIX
HaumenoBanue [1b]] DJIEKTPOHHBIN ajipec pecypca

Hayunas snekTpoHHas 6ubinoreka

http://elibrary.ru

DJIeKTpOHHAasi OMOJIMOTEUHAs CUCTEMA
IPRbooks

http://www.iprbooksop.ru/

Nudopmanmonusie ¢

ITPAaBOYHBIC CUCTCMbI

Haumenosanne UCC

DJIIEKTPOHHBIN aJIpec pecypca

MareMaTnyecKkui CipaBOYHUK

dict.sernam.ru

Nudopmarnmonnas cucrema

Math-Net.Ru




JI1s1 BBITIOTHEHUS JOMAIIHUX Pa0d0T BO3MOKHO HCI0JIb30BaHue naketoB MAPLE,
MATLAB, MATHCAD, MAXIMA umn MATEMATICA nia OC Windows.

[Ipu sTOM nIepedeHb HHPOPMAITMOHHBIX TEXHOJIOTHUN BKJIIOYACT:

— cOop, XpaHeHHe, CUCTeMaTH3alus U BblJladya yaeOHOM U HayuyHOH nH(popMaIuy;
— CaMOCTOSITEJIbHBIN MOMCK JOMOJHUTEIBHOI0 Y4EOHOTO U HAYYHOTO MaTepuraa ¢
HCIOJIb30BaHUEM MTOMCKOBBIX CUCTEM U CAUTOB CeTU MIHTEPHET, JIEKTPOHHBIX
SHIIMKJIONEIUN U 0a3 TaHHBIX;

— WCMHOJIb30BAHHUE 3JIEKTPOHHOM MOYTHI MpernojaBareyie W o0ydarolmuxcs s
PACCBUIKH, TIEPEITUCKHA U 00CYKICHHUS BO3HUKIIINX yI€OHBIX MTPOOIIEM.

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

10. METOINYECKHUE YKA3AHUSA J1JISA OBYYAIKOLIUXCA 11O
OCBOEHHMIO JUCIHUIIJIMHBI (MOJ1YJIA)

[To mucuummHe «Teopust BEpOATHOCTEM M MATEMATUYECKAsT CTATUCTUKA»
YUTAIOTCS JIEKIUU, IPOBOJIATCS MPAKTUYECKUE 3AHATHUS.

OCHOBOM M3Y4YEHMSI JAUCHMIUIMHBI SBISIOTCS JIGKIIMM, HAa KOTOPBIX
U3JIaraloTcs HanboJiee CyIIECTBEHHBIE U TPYHBIE BOIIPOCHI, a TAKKE BOMPOCHI, HE
HaIlleJIIUe OTPAXKEHUS B yUEOHOM IuTeparype.

[IpakTyeckue 3aHATHS HAIMpPaBICHbl Ha MPUOOPETECHUE MPAKTUYECKHUX
HaBBIKOB pacdéTa 0Opa0OTKH ONBITHBIX IAHHBIX. 3aHATHS MPOBOIATCS ITYTEM
pEIIEHUS] KOHKPETHBIX 3a/1a4 B Ay IMTOPHUU.

Bun yaeOHbIX

o JleAaTenbHOCTH CTyIEHTA
3aHITUI

Jlexmus Hanucanne koHCHEKTa JEKIMH: KpPaTKO, CXEMAaTHYHO, IMOCIEA0BATEIbHO
(buKcUpoBaTh ~ OCHOBHBIE  TIOJIOKEHHUS,  BBIBOJBI,  (POPMYITHPOBKH,
0000IICHHS; TTOMEYAaTh Ba)KHBIE MBICIIH, BBIJICNIATH KIIIOUEBEIC CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATHA C TOMOIIBIO SHUUKIONEIUH,
CIOBapey, CIPAaBOYHUKOB C BBINHCHIBAHUEM TOJIKOBAHHM B TETPalb.
O6o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOpPbHIE BBI3BIBAIOT
TPYIHOCTH, TIOMCK OTBETOB B pEKOMEHAYyeMoW mauteparype. Ecmau
CaMOCTOSITeNILHO He YyHa€rcs pa3olpaThcsi B MaTepuane, HEoOXOIUMO
chopMyIupOBaTh BOMPOC M 3a7aTh MPENOJaBATEII0 Ha JICKIMHW WIH Ha
MIPAKTUYECKOM 3aHSTHH.

[Ipaktuueckoe |KoHcnekTHpoBaHNE PEKOMEHIyEMbIX MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM

3aHATHE JIEKIUM, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP
peKoMeHTyemMoi tuTeparypsl. [IpociymmBanne ayauo U BUIECO3AMUCEN 1O
3aJJaHHOI TeMme, BBIMOJIHEHUE pacuéTHO-rpaduyecKux 3aJaHuM, pelieHHe
3aJ1a4 110 aJIFOPUTMY.

CamoctosrenpHas [CamocTosiTenbHas paboTa CTYAEHTOB CIIOCOOCTBYET TTyOOKOMY YCBOCHHS
paborta y4eOHOTO MaTephajia ¥  Pa3BUTHIO HABBIKOB  CaMOOOpa3OBaHUSI.




CamocrosiTenpHas paboTa mpeanosaraeT CiaeayoIne COCTaBISIONINE:

— paboTa ¢ TekcTaMu: y4eOHUKaMH, CIPABOYHHKAMH, JOMOTHUTEIHHOM
JUTEPaATypOH, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKITU;

— BBINIOJIHEHUE JIOMAIIHUX 33/IaHUI U PacU€TOB;

— paboTa HaJ TEMaMH JIJIsi CAMOCTOSITEIIBHOTO U3YUCHHUS;

— y4actue B paboTe CTyICHUYECKUX HAYYIHBIX KOH(DEPESHIIHA, OJIMMITHAT,

— MOJrOTOBKA K TPOMEKYTOUYHOM aTTECTAIlU.

IToaroroska k
MIPOMEKYTOUHOMU
aTTecTaluu

['oToBUTBCS K MPOMEKYTOUHOM aTTECTallMU CIIEAYeT CUCTEeMaTHYEeCKH, B
Te4eHHe Bcero ceMmectpa. IHTeHCHMBHAS MOJATOTOBKA JOJKHA HAyaThCs HE
MO3J]HEE, YeM 3a MecAll - MOJATOpa A0 IPOMENKYTOYHOM AaTTECTalUH.
JlanHble niepen 3a4€ToM, 3a4ETOM € OLEHKOH, Tpu IHS 3 deKTUBHEE BCETO
WCII0JIH30BATh JJIsl TOBTOPEHUS U CUCTEMAaTHU3allii MaTepualla.




