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PABOYASA NPOrPAMMA YYEBHOW AUCLUMUNIUHBI
51.0.16 Teopusa BepoaATHOCTEMN

1. Koa u HaumeHoBaHue HanpasneHus noarotoBku: 01.05.01 dyHaamMeHTanbHbIE

MaTeMaTuka 1 MexaHukKa

2. Cneunanusaumna: CoBpeMeHHble MeToabl Teopun PyHKLUM B MaTeMaTUKe U MexXaHUuKe

3. KBanudwmkauusa BbinyckHuka: MaTtematuk. MexaHuk. MpenogaBartenb

4. ®opma ob6yyeHus: OyHasn

5. Kacbegpa, oTBevarowwan 3a peanusauymio gucumnnuubl: Kacdegpa ypaBHeHun B

YACTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEN

6. CoctaButenu nporpammbl: flonoBaHeBa ®anHa BaneHTUHOBHA, KaHAMAAT (DU3UKO-
MaTeMaTU4YeCKMUX HayK, AOoUEHT No kacdeape ypaBHEHUM B YaCTHbLIX MPOU3BOAHLIX U
TEOpUUN BEPOATHOCTEN MaTeMaTnyeckoro cdakynbrera

7. PekomeHaoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MaTeMaTuyeckoro dakynbreTa.
MpoTokon N2 0500 — 03 ot 28.03.2024

8. Yueb6HbI1 roa: 2026 / 2027 CemecTp(bl): 5



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

Llenamun ocBoeHus y4ebHom ancumninHbl « Teopus BEPOSITHOCTEN» ABNAOTCSA:

- ony4YyeHne CTygeHTaMmn TeOPEeTUYEeCKUX 3HAHUN N NPaKTUYECKUX HaBbIKOB MO OCHOBaM
TEopUn BEPOATHOCTEN KaK OCHOBHOrO MaTemMaTU4ecKoro annaparta And nocTpoeHus mopenen
ClNyYanHbIX ABNEHUN;

- dopmupoBaHMe Yy CTYAEHTOB HAy4yHOro MpeAcTaBNeHNA O BEpPOATHOCTHbIX
3aKOHOMEPHOCTAX MaCcCOBbIX OOHOPOAHbIX Cry4YarHbIX SBEHUN.

3apaym yyebHon gMCUMNnHBI:

- MU3YYEeHUe YMCNEHHbIX 3aKOHOMEPHOCTEN B OMblTaX, pesynbTaTbl KOTOPbIX HE MOryT
ObITb NpeAckasaHbl 0QHO3HAYHO 4O NPOBEAEHNSA UCTbITAHUN,

- OBNnageHne OCHoBaMu CO3[aHus MaTemMaTU4eckux mogenen (T. e. onMcaHnem siBreHun
npy nomowm Habopa CTporo onpefeneHHbIX CUMBOJSIOB M ONepauuin Hag HUMK), MeTogamun u
TeopeTudeckon 6a3on, Heob6xoaUMbIMU NS OCYLLECTBEHUS NPOrHO30B B 06M1acTu CriyYanHbIX
ABNEHUN.

10. Mecto y4yeb6bHOM AucuunnuHbl B cTpyktype OOIl: yyebHas gucumnnuHa «Teopus
BEPOATHOCTEN» OTHOCUTCA K o0bsisatenbHonm 4yactu 6noka b1 [OucumnnuHel  (mogynn)
depepanbHOro rocygapCTBeHHOro obpasoBaTenbHOro ctaHgapTa Bbiclero obpasoBaHusi Mo
nporpamme cneumanuteta 01.05.01 PyHoameHTanbHble MaTeMaTMka W MexaHuKa,
yTBEpXaeHHoro npukazom MuHobpHaykm P® ot 10 aHBapsa 2018 roga 3a Ne 16.

Mpuctynag K MW3y4eHUO [AaHHOW OucuMniuHbl, oby4darowwmecs AOOMKHblI  UMETb
TEeOpeTUYEeCKyr0 U MpaKTUYECKyd MOAroTOBKY MO OCHOBHbLIM pasfenam fnuHenHon anredpebl,
aHanuMTU4yeckon reoMeTpuuM, MaTeMaTU4yecKkoro aHanusa, 3HaTb OCHOBbl [OUCKPETHOW
MatemMaTuku uU MaTemMaTUyecKoM JIOrMKW, 3MeMeHTbl MaTeMaTU4ecKoro MoaennpoBaHuS,
npekpacHo BrageTb MeTogamu W MeTogoriorven AuddepeHumansHOro n MHTerpanbHOro
ncuYncneHmns.

N3yyaembin Kypc « Teopumn BEPOSITHOCTEN» SABNSAETCA NPeALLecTBYOWMM N Hepa3pbiBHO
CBA3aHHbLIM C TakKMMu OUCUUNIIMHAMWU OCHOBHOW N BapuaTMBHOW YacTen kak: «MaTtemaTtunyeckas
cTaTUCTUKa», « Teopusi cnyyYyanHbIX NPOLECcCoB» U APYruMu.

11. NMnaHupyemble pe3ynbTaTbl 0Gy4YEeHUA MO AUCUUNNNHE /| MOAYNIO (3HAHUSA, YMEeHuUs,
HaBbIKU), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS o6pa3oBaTesfibHOM
nporpamMmmbl (KOMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUA:

Kog HassaHune komneteHumm | Kog(bl) NugukaTop(bl) MNnaHvpyemMble pe3ynbTaTtbl 00y4YeHus

OriK-1.1 | Obnapaet
0a3oBbIMU
3HaHUAMM,
Nony4YeHHbIMU B

obnacTtu
3HaTb: 6a30Bble 3HaHWS, NOSNyYeHHbIE B

MaTeMaTU4eCcKuX u
CnocobeH HaxoauTb, (MNN) €CTECTBEHHBIX obnactu matemaTu4eckmx u (unu)
CbOpMy.erlpOBaTb " Hayk €CTEeCTBEHHbIX HayK.
peLLaTh aKTyarbHble OrK-1.2 | YmeeT vcnonb3oBaTb | YMeTb: 1UCMOMb30BaTh 6a30Bble 3HaHMSA
N 3HaYNMBbIE 6asoBble 3HaHUS, B 06nacTn MateMaTuyeckmx u (unm)
Ork-1 npo6nembi gg’;g‘;‘::”b'e B eCTZC):TBeHHbIX HayK B
yHOaMeHTanbHo npodeccuoHanbHoON AeATeNbHOCTY.
MaTtemMaTuku u '(\:IT;)M;TTV;?Z';?L:IX BnapeTtb: HaBblkamu Bbibopa MeTozoB
MeXaHWUKn HayK, B pelueHns 3agay npodeccrmoHarnsHom
mopecoronanuion | BETTETOCT e ocite
AesaTenbHOCTH

OrlK-1.3 | imeeT HaBbIKK
BblbOpa meToa0B
peLLeHusa 3aaav
npodyeccnoHasnibHONn




[eATenbHOCTU Ha
OCHOBe
TEopeTUYECKMX
3HaHUN

12. O6beM AUCUUNUHbI B 3a4eTHbIX eaMHMUax / ak. yac. — 4 3. e. / 144 ak. yaca

CDopma I'IpOMG)KYTO'-IHOVI aTtrTecTaummn IK3amMeH

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpynoemMkocTb
Bug y4ebHon paboThl o cemectpam
Bcero
5 cemecTp
AyOVTOpPHbIE 3aHATUS 68 68
nekummn 34 34
B TOM 4ucCre: npaxkTnyeckme 34 34
nabopaTopHbie - -
CamocTtodarensHasa paborta 40 40
dopma NpomeXyTo4HON aTTecTaunm 36 36
3K3ameH — 36 ak. YacoB
WNToro: 144 144
13.1. CopepxaHue AUCLUUNIIUHDI
Peanusauus
pasgena
Ne HaumeHoBaHwue pasgena C OVUCUMMIMNHBI C
ofepXaHue pasgena aUCUMNInHbI
n/n AVCUMNITUHBI NMOMOLLbIO
OHnamnH-Kypca,
QYMK
1. NNekumn
1. NMpeameT Teopun BEPOSATHOCTEN.
CnyyanHble cobbiTus 1 ux knaccudukalms.
[enctsunsa Hag cobbITUAMU.
CobbiTusa n anrebpa cobbITUIA: TEOPETUKO-
MHOXECTBEHHAs TPAKTOBKa.
CBOWCTBO CTAaTUCTUYECKOMN YCTOMUYMBOCTHU
OTHOCUTESTbHOW YacTOTbl COBLITUS.
2. 3neMeHTbl KOMBUHAaTOPUKK
CraTtuctmnyeckoe onpegeneHme BEPOATHOCTH.
) Knaccuyeckoe onpegeneHne BEpOSATHOCTHU. hitos://edu.vsu.ru/
Cny4yanHble cobbITUS. 3. NeomeTpuyeckoe onpeneneHne BepOSTHOCTH. i hp2i
11 BeposTHOCTHOE AkcrnomaTtumyeckoe onpegeneHme BEPOSITHOCTMY. ““”3?;5?;5 2
NPOCTPaHCTBO CBolicTBa BEPOATHOCTEN. =
KoHe4yHoe BEpPOSITHOCTHOE NPOCTPAHCTBO.
4. YcnoBHble BEPOATHOCTMW.
BeposTHOCTb Npon3BeaeHUs COObITUI
HesaBucumocTb coObITUIA.
BeposaTHOCTb CyMMbI COBLITUI.
5. ®opmyna nonHon BepoSATHOCTH.
dopmyna baweca.
6. HesaBucumble ncnbiTaHnsa. Cxema bepHynnu.
dopmyna bepHynnw.
[MpepenbHble TeopeMbl B cxeMe bepHynnw.
7. ToHATHe cny4YanHoOW BESIMYUHBI U ee 3aKoHa h Jled /
pacnpenenenus. ttps://e _ u.vsu.ru.
. . . course/view.php?i
1.2 Cny4yanHble BENMYMHbI [vckpeTHasa cnyvanHasi BenMymHa: 3aKoH

pacnpeneneHns; MHOroyrofieHUK pacnpeaeneHust.
DyHKLMA pacnpefeneHns n ee ceonctea. PyHKUNS

d=30198
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pacnpegeneHus ANCKPETHON crnyyYyanHon
BEMVYMHBbI.

8. MNNoTHOCTb pacnpegeneHuns n ee CBOMCTBA.

9. YuncnoBble xapakTEpPUCTUKUN CITyYanHbIX BENNYMH.
MponsBogsaLlasa pyHKUms.

10. OCHOBHblE 3aKOHbI pacnpeneneHns Cry4yanHblx
BEMNNYMH.

13

Cuctembl crnyyqanHbIx
BEJINYMH

11. MNMoHATME O cncTeme crnyvyanHbIX BEMUYUH 1
3aKOHe ee pacnpegeneHus.

DyHKLMA pacnpeneneHns AByMepHOW CrnyyamHom
BEMNUYMHbI N ee CBONCTBA.

lMnoTHOCTL pacnpeneneHnsa BepoaTHOCTEN
OBYMEPHOW CryYanHon BENUYNHBI 1 €€ CBONCTBA.

https://edu.vsu.ru/

12. 3aBMCMMOCTb 1 HE3ABMCUMOCTb AByXx
CJ'Iy‘~Ial7IHbIX BEJTNYUH.
YCnoBHbIE 3aKOHbI pacnpegeneHna.

course/view.php?i

13. YUncnosble XxapakTepPUCTUKM ABYMEPHOM
CIyYalnHOM BEMNYMHLI.

KoppensunoHHbln MoMeHT. Koadhdumunent
Koppensaumm.

Perpeccus. Teopema 0 HOpManbHON KOPpPEensauun.

d=30198

1.4

PyHKUMM CriyYanHbIX
BEMWYMH

14. Xapaktepuctunyeckas yHKUUS U ee CBONCTBA.
PyYHKUNS OQHOrO Cry4amHOro apryMeHTa.

15. ®yHKUMKM OBYX CNyYariHbIX apryMeHTOB.
PacnpegeneHve gyHKUMA HOPManbHbIX CIyYanHbIX
BENUYUH.

https://edu.vsu.ru/
course/view.php?i

d=30198

15

MpenenbHble TeopeMbl
TEOpUN BEPOATHOCTEN

16. HepaBeHcTBO YebbiweBa.
Teopema Yebbiwesa.
Teopema BepHynnu.

https://edu.vsu.ru/
course/view.php?i

17. UeHTpanbHasa npegensHasa Teopema.
WHTerpansHasa Teopema Myaspa-Jlannaca.

d=30198

2. MpakTnyeckue 3aHATUA

2.1

Cny4yanHble coObITUSA.
BeposiTHoCTHOE
NPOCTPaHCTBO

1. NMpeameT Teopun BEPOSTHOCTEN.
CnyyanHble cobbiTus 1 ux knaccudukalms.
[enctsunsa Haa cobbITUAMM.

CobbiTus 1 anrebpa cobbITUIA: TEOPETUKO-
MHOXXECTBEHHas TPaKTOBKa.

CBOWCTBO CTAaTUCTUYECKON YCTOMYMBOCTHU
OTHOCUTESTbHOW YacTOTbl COBLITUS.

2. OneMeHTbl KOMBMHAaTOPUKK.
CraTtuctmnyeckoe onpegeneHme BEPOATHOCTH.
Knaccudeckoe onpepeneHme BeposSTHOCTU.

3. FleomeTpuyeckoe onpegerneHme BeposiTHOCTY.
AKkcrnomaTtumyeckoe onpeneneHme BeposiTHOCTY.
CBolicTBa BEPOATHOCTEN.

KoHeYHoe BepOoSITHOCTHOE NPOCTPaHCTBO.

https://edu.vsu.ru/
course/view.php?i

4. YcnoBHble BEPOATHOCTM.
BeposiTHOCTb Npon3BeaeHnst CoObITUN.
Hes3aBncuMocTb COObITUIA.
BeposaTHOCTb CyMMbI COBBLITU.

5. ®opmyna nonHon BepoSATHOCTH.
dopmyna baweca.

6. HezaBucumble ucnoitaHus. Cxema bepHynnu.
dopmyna bepHynnw.

lMpenenbHble TeopeMbl B cxeMe bepHynnu.
KoHTponbHasa pabota Ne 1

d=30198

2.2

CnyyaiHble BENUYMHbI

7. MoHATHe cnyyamHON BENUYMHbLI U ee 3aKoHa
pacnpegeneHus.

[nckpeTHasa cnyyanHas BenuynHa: 3akoH
pacnpeaeneHus; MHOroyrofbHUK
pacnpegeneHus.

dyHKUNA pacnpefeneHrs u ee CBOMCTBA.
PyHKUMA pacnpefeneHns ANCKPETHOM

https://edu.vsu.ru/
course/view.php?i

d=30198
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CIy4anHOW BENNYNHBI.

8. MNoTHOCTb pacnpeaeneHns n ee CBOMCTBA.

9. UncnoBble xapakTepUCTMKN CryYalHbIX BEMUYNH.
MpounsBodaLLas hyHKUMS.

10. OCHOBHbIE 3aKOHbI pacnpeaeneHns criydyanmHbIxX
BEJTUYUH.

Cuctembl crnyyqanHbIx

11. MMoHATME 0 cucTeme crnyvyanHbIX BENUYNH 1
3aKOHe ee pacnpegeneHus.

DyHKLMA pacnpeneneHnsa AByMepHOW CrnyyamHom
BENUYMHbI N €e CBONCTBA.

lMnoTHOCTb pacnpeneneHns BeposSTHOCTEN
OBYMEPHOW CryYanHom BENUYNHBI 1 €€ CBONCTBA.

https://edu.vsu.ru/

12. 3aBMCMMOCTb 1 HE3ABMCUMOCTb AByXx

course/view.php?i

2.3 BEJSIMYMH CIyYalnHbIX BEMNYMH. d=30198
YcnoBHbIE 3aKOHbI pacnpegeneHus.
13. YUncnosble XxapakTepPUCTUKN ABYMEPHOM
CIyYalnHOM BEMNYMHLI.
KoppensunoHHbln MoMeHT. Koadhdumunent
Koppensumu.
Perpeccus. Teopema 0 HOpManbHON KOPpensauun.
14. Xapaktepuctunyeckas yHKUUS U ee CBONCTBA.
PyYHKUNS OQHOrO Cry4amHOro apryMmeHTa. https://edu.vsu.ru/
24 PyHKUMM CriyYanHbIX 15. ®yHKUMKM OBYX CNyYariHbIX apryMeHTOB. course/view.php?i
‘ BENNYMH PacnpegeneHve gyHKUMA HOPManbHbIX CIyYanHbIX d=30198
BEMNNYMH.
KoHTponbHas pabota Ne 2
16. HepaBeHcTBO YebbilweBa. i
https://edu.vsu.ru/
Teopema Yebbiwesa. - -
MpenenbHble TeopeMbl course/view.php?i
25 ° Teopema BepHynnu. =
Teopun BEPOATHOCTEN d=30198
17. UeHTpanbHaga npegensHas TeopemMa.
WHTerpansHasa Teopema Myaspa-Jlannaca.
13.2. Tembl (pasagenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA
Buapl 3aHATUIN (KONMYECTBO YacoB)
Ne HavmeHoBaHue TeMbl
CamocTosTenbHas
n/n (pasgena) gucumnmuHel Jlekunn MpakTnyeckme | JlabopaTopHbie pa6ota Bcero
CnyyanHble cobbITus.
1 | BeposaTHOCTHOE 12 12 - 13 37
NpPOCTPaHCTBO
Cny4vaiHble BENUYMHBI 8 8 - 9 25
3 Cuctembl cnyvamnHbix i 7 19
BENUYMH
4 DYHKLMM CryYarHbIX 4 4 i 6 14
BENNYMH
5 MpegenbHble Teopembl 4 4 i 5 13
TEOpWM BEPOSATHOCTEWN
UToro: 34 34 - 40 108

14. MeToaun4yeckme yKkasaHus ans ob6y4aroLmxcsi N0 0OCBOEHUI0 AUCLIMNIIUHDI
B npouecce npenogaBaHunsa gucumninHbl « Teopus BEPOATHOCTEN» MCMNOMb3YOTCHA Takne
BuaObl yd4ebHoM paboTbl, Kak nekumnm, NpakTU4ecKne 3aHsaTUS, a Takke pasnuyHble BuAabl
camocToATeNbHOM paboTbl 0byyatoLWmxcs.
MeToanyeckme ykasaHusa ans obyyaromxcs npu paboTe Hag KOHCNEKTOM NEKLINIA.
Nekumnsa — cuctemaTtudeckoe, nocrnegoBaTenbHOE, Yalle MOHOSOrMYeckoe W3noXxeHue
npenogasartenem y4ebHOro matepmana, kak npaBuIio, TEOpeTUYECKOro xapakrepa.
B npouecce nekumm obydvarowmmca pekoMmeHAyeTcsa BEeCTU NoApOOHbIA KOHCMEKT, YTO
NMO3BONUT BMOCMEACTBUU BCMNOMHUTbL M3YYEHHbIN MaTtepwan, OOMOMHWUTbL COAEpXaHue npwu
camMoCcToATeNbHOM paboTe ¢ NnuTepaTypoun, MOArOTOBUTHCH K 9K3aMEHY.
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Cnepnyet Takke obpallaTe BHUMaHue Ha Kateropuu, (oopMynMpOBKM, pacKpbiBaroLine
cogepXaHne Tex WAW WHbIX SBMEHUWW W MpPOLLECCOB, Hay4vHble BbIBOAbI W MpakTU4eckne
pekoMeHOauuKn, NoOXUTENbHbBIA OMbIT B OpaTOPCKOM WUCKyccTBe. XKenaTenbHO OCTaBUTb B
pabo4ymx KOHCMeKTax nofs, Ha KOTOpbIX AenaTb NOMETKU U3 peKoMeHAOBaHHOW nuTepaTtypbl,
AONOMHSAKLWME MaTepuan npocrnyLlwaHHON fekuMm, a Takke nogvepkuBalolme ocobyto
BaXXHOCTb TE€X UMM UHbIX TEOPETUYECKUX NOSTOXKEHWUI.

Jlobas nekumst gOrmkHa MMETb NOrMYeckoe 3aBeplUeHME, POSfib KOTOPOro BbIMOMHSAET
3aknoyeHne. BbiBogbl B KOHUE nekumn OpMYNUPYIOTCA  KpPaTKO M FIAKOHUYHO, UX
uenecoobpasHo 3anucbiBatb. B KoHUe nekumn obyyarowmecs UMEKT Tak e BO3MOXHOCTb
3afaTb BOMPOCHI NpenogasaTtento no Teme nekuum.

MeToanyeckume ykasaHusa ans obyyarowmxcs npu paboTe Ha NPakTUYECKOM 3aHATUN.

lMpakTuyeckne 3aHATUS peanuayrTcs B COOTBETCTBUM C pabodnm y4ebHbIM nnaHom npu
nocrnegoBaTesibHOM U3yYeHUn TEM OUCLMMINHDI.

B xo4e noaroToBKM K MpakTUHECKUM 3aHATUSM OByYaloWMMCS pekoMeHOyeTCs U3y4nTb
OCHOBHYIO NnuUTEpaTtypy, 0O3HAaKOMUTbCA C AOMNOMHUTENbHOW nutepartypon. Mpun aTtom cneayet
yyecTb pekoMeHJauuun npenogasatens n tpebosaHus yyebHown nporpammbl. PekomeHayeTcs
Takke gopabaTtbiBaTb CBOWM KOHCMEKT NeKuuu, Aenas B HEM COOTBETCTBYKOLME 3anucu us
nuTepaTypbl, PEKOMEHOOBAHHOM NpenogaBaTenemM n npegycMoTpeHHon paboyven nporpaMmmon.

B cBA3n C Tem, 4TO aKTMBHOCTb OOy4aloLlerocsi Ha NPakTUYeCKUX 3aHATUAX ABNsSieTcs
npegMeToM KOHTPONSA ero npoABMXKEHUS B OCBOEHMM Kypca, TO NOAroToBKa K TaKMM 3aHATUAM
TpebyeT OTBETCTBEHHOIO OTHOLLEHUS.

PeweHve 3agay — BbINOnHeHMe obyyawwmumuca Habopa npakTUYecKux 3adaHum
npegmeTHon obnactm C uUenbo  BblpabOTKM  HaBBLIKOB WX  PELUeHUs, 3aKkpenseHus
TeopeTu4eckoro martepuana.

Mpexge 4em nNpuUCTyNUTb K  peleHuo  3agad, obyyaruwemycs Heobxogmmo
O3HAaKOMUTBCA C COOTBETCTBYKOLMMM pasgenamm nporpaMmmbl  UCUUAMAWHBL N0 y4ebHOn
nutepatype, pPEeKOMEeHAOBAaHHOW MpOorpaMMon Kypca; nonyyYntb OT  npenogasaTens
MHpopMauunio O nNopsigke NPOBEAEHUSI 3aHATUSA, KPUTEPUSAX OLIEHKM pesynbTaToB paboThbl;
nony4YnTb OT NpenogaBaTens KOHKPeTHOe 3ajaHue U MHAOPMAaLMIO O CPOKax BbIMOMHEHUS, O
TpeboBaHUAX K ocbopmMneHnto n popme nNpeacTtaBneHnsa pesynbTaTos.

Mpy BbLINONHEHWWN 3adaHWss HEeOOXOAMMO MNPUBECTU pasBEepHYTble MOSICHEHUA XxoAa
peLLleHns 1 NpoaHanM3nmpoBaTth NonyyYeHHble pesynbTaTthl. [1pn HeobxogmmocTn oby4atowmecs
UMET BO3MOXHOCTb 3adaTb BOMPOCHI NpenogaBaTesnito Npu BO3HWUKHOBEHUW 3aTpyAHEHWUN B
X04e peLueHus 3agau.

MeToamnyeckume ykasaHusa ans obyyarmxcs npu camocToaTensHon pabore.

CamocToaTenbHass pabota cTygeHToB no  ydyebHom  gucuunnmHe  «Teopus
BEpPOSATHOCTEN» MpednonaraeT WU3y4yeHMe U KOHCMEKTMpoBaHME BCEX HeobXxoanMmblX
MaTepuanoB Mo nporpamMmme Kypca (CMOTPWU Bbille) C WCMONb30BaHMEM PEKOMEHOYEeEMOW
npenogaesartenemMm nutepaTypbl (MpMBeAEeHa HMXKE), a TakkKe CaMOCTOATENbHOE OCBOEHME U
3anoMuMHaHMe MNOHATUAHOrO annapaTta W3y4YaemMon OUCUMNNWHBI,  BbINOMIHEHWE psaa
TEOpeTUYECKNX W NpPaKTUYECKUX 3aJaHui, BblaBaeMblX CTyAeHTaM npenogaBaTenemM Ha
NEKLUMOHHbIX W MPaKTUYECKUX 3aHATUNAX, MNOATOTOBKY K TEKyWMM aTtTectaumsam (npumepbl
CMOTPU HUXeE).

Bce 3agaHusi, BbINONHAEMble CTYAEHTaMU CaMOCTOATENbHO, MOAnexaT nocrneaytoLlemn
npoBepke npenogaBaTtenem.

CamocTosaTenbHas paboTta obyvalomxca HanpasBneHa Ha cCaMoCTOSATENbHOE OCBOEHME
BCEX TeM M BOMPOCOB y4ebHOM  AUCUMNMUHBI, NPEeAYyCMOTPEHHbIX  NPOrpamMMONn.
CamocTosiTenbHas paboTta saBnsetca o00si3aTenbHbIM BMAOM OEATENbHOCTU AN KaXaoro
obyvatowerocs, ee obbem no y4yebHOMYy Kypcy onpegensietcs yvebHbiMm nnaHom. [lpu
camocTodaTenbHon pabote  obyyawwminca  B3aMMOOENCTBYET C  PEKOMEeHAOBaHHbIMMU
MaTtepuanamu npM MMHMManbHOM ydacTumn npenogaBaTens.

CamocTosaTenbHasa paboTa ¢ y4ebHnkamu, y4ebHbIMM Nocobnammn, Hay4yHOW, CNPaBOYHOWN
U NOoNynapHOM nuTepaTypou, mMatepuanamm nepuogudeckux usgaHun n pecypcamm cetu




Internet, cTaTMCTU4ECKMMN AaHHBIMU ABNSETCA Hanbonee apPEKTUBHLIM METOLOM NOSNyYeHUs
3HaHMN, MO3BOMSET 3HAYUTENbHO aKTUBM3NPOBATbL MPOLECC OBnageHns uHdopMaumen,
cnocobectByeT 6Gonee rnybokoMy YCBOEHMIO W3ydaemoro maTepuana, dopmupyeTr vy
obyyalLnNXCs 3aMHTepecoBaHHOE OTHOLLEHNE K KOHKPETHOW npobreme.

Bonpoceol, KoTopble BbI3biBalOT Y 00y4atowmxcsa 3aTpygHEHUS NpU NOAroTOBKE, OOSDKHbI
OblITb 3apaHee CcOpPMynupoBaHbl W O3BYYEHbl BO BpeMs 3aHATUA B ayauTopun Ons
AONONHUTENBHOIO Pa3bsCHEHWS NpenogaBaTenem.

Bonpocbl NEKUMOHHBIX M NPaKTUYECKNX 3aHATUIA O0BCyXaatTca Ha 3aHATUSX B hopme
YCTHOrO onpoca — WHAMBMAYanbHOro M poHTanbHoro. pu NoOaroToBKe K NEKUMOHHBIM W
NPaKTUYECKMM 3aHATUAM, OOy4yaloUMCa BaXHO MNOMHUTb, YTO WX 3ajada, OTBeyas Ha
OCHOBHbIE BOMPOCHI MNfaHa 3aHATUS U OOMNOMHUTENbHBIE BOMPOCHI NpenofaBaTens, nokasaTb
CBOW 3HaHWSA M KPyrosop, yMeHue fornyecku rnocTpouTb OTBET, BNajeHwe MateMaTuyecKum
annapaTtoM U MHble KOMMYHUKATUBHbIE HaBbIKW, YMEHNE OTCTamBaTb CBOK NPOdECCUOHANBbHYIO
nosvumo. B xoge yCTHOro onpoca BbISIBMSAOTCA AeTanu, KOTopble MO KakuM-TO NpuYMHaM
oKasanucb HeAOCTaTOYHO OCMbICIIEHHBIMW CTyAeHTaMu B Xxo4e y4ebHbIX 3aHATUN. TeM cambim
ONpPOC BLINOMHAET BaXHenLwme oby4valoLlyto, pasBMBAIOLLYI0 U KOPPEKTUPYIOLWYIO (OYHKLMM,
No3BONSET CTyAeHTaM y4ecTb HegopaboTkm 1 n3bexaTtb UX NPy NOArOTOBKE K NPOMEXYTOUYHbLIM
aTTectaumaMm. PesynbTtatbl TekywmMx aTTecTauMi y4uuTbiBalOTCA npenogaBaTteneMm npu
npoBeAeHNM NPOMEXYTOYHOM aTTecTaumm (5 ceMecTp — aK3ameH).

[Ana ycnewHoro u nroAOTBOPHOro obecnevyeHuss UTOroB CaMOCTOATENbHOM paboThl
pa3paboTaHbl y4ebHO-MeToanYeCcKne ykasaHus K caMocTosiTenibHoM paboTe CTyoeHTOB Haj
pasnuYHbIMK pasgenamu UCUUNINHDI.

Buabl camocTosTensHoM paboTbl: KOHCNEKTUPOBAHNE Y4eOHOM U Hay4YHOW nutepaTypbl;
npopaboTka y4ebHoro maTtepmana (Mo KOHCMEKTaM fNeKuMn, y4ebHOM N Hay4yHOW nuTtepaTtype);
paboTa B aneKTpoHHOMN BMbnunoTeyHon cucteme; pabota ¢ MHPOPMALMOHHBIMU CNPAaBOYHbLIMN
CUCTEMaMMU, BbINOSIHEHNE OOMALUHUX 3a4aHUN (MPaKTUYECKUX U TEOPETUYECKMX); BbINOSIHEHNE
KOHTPOmbHbIX paboT; NOAroToBKa K MpakTUYEeCKMM 3aHATUAM; pabota ¢ Bonpocamu Anis
CaMOomnpOBEPKN.

B cnyyae HeobxogumocTn nepexoga Ha  AUCTAHUMOHHBIA - pexum  obyyeHus
ncnosnb3yeTca anekTpoHHbIM Kypc «b1.0.16 Teopus BepoatHocten (PM n M) 3 kypc» (URL:
https://edu.vsu.ru/course/view.php?id=30198) Ha nopTane «ONeKTPOHHbIN YyHMBepcuTeT BIY».

OcobeHHOCTH Yy4eOHO-MeToaNYeCKOro obecnevyeHnas CaMoCTOATENbHOW paboTbl Ans nuy
c OB3:

CTyOeHTbl C OrpaHUYEHHBIMU BO3MOXHOCTSIMU 300POBbS MMEKT CBOW crneumduyeckune
ocobeHHoCTN BoOCNpuUATUSA, nepepaboTkm maTepuana. [logbop u paspaboTka y4ebHbIX
MaTepuanoB Ansa TakMx CTYAEHTOB NMPOU3BOAUTCH C YY4ETOM TOro, Ytobbl NpefocTaBuTb 3TOT
MaTepuan B pasnuyHbix bopmax Tak, YToObl 0OyYaloWMACA C HapPYLLUEHUSIMU CryXxa NOMyYus
NMHpopMauuio BU3yasibHO, C HapyLUEHUSIMWN 3pEHUST — ayananbHO.

MpeaycmoTpeHo B crnyyae HeobxoouMMOCTW CO3gaHMe TEKCTOBOM Bepcum Nnboro
HETEKCTOBOrO KOHTEHTa AN ero BO3MOXHOro npeobpasoBaHnsa B anbTepHaTUBHbIE (POPMbI,
yaobHble AN  pasnuyHbiX MNonb3oBaTenen, anbTepHaTUBHYH BEPCUD MeONAKOHTEHTOB,
npegycMoTpeHa BO3MOXHOCTb MacwTabupoBaHus TekcTa U un3obpaxeHun 6e3 noTtepu
KayecTBa, NpegycMoTpeHa AOCTYMHOCTb yNpaBneHnsa KOHTEHTOM C KraBuaTypbl.

15. MepeyeHb OCHOBHOW U [AONONHUTENLHOW nNUTEpaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX AN OCBOEHUSI AUCLMUMNIIUHbI

a) OCHOBHas nutepaTypa:
Ne
n/n

McTOYHMK

Bbype, B. M. Teopust BepoATHOCTEN MU MaTteMaTmnyeckasa ctatucTuka : ydaebHuk / B. M. bype, E. M.
1 MapunuHa. — CaHkT-lNeTepbypr : JlaHb, 2022. — 416 c. — ISBN 978-5-8114-1508-3. — TekcT :
AMEKTPOHHbLIN // JlaHb : aneKkTpoHHO-6nbnmnoteyHas cnctema. — URL:



https://edu.vsu.ru/course/view.php?id=30198

https://e.lanbook.com/book/211250 (gaTta obpaweHus: 24.06.2024). — Pexum gocTyna: ans
aBTOpPU3. Nosb3oBaTesnen.

TyraHb6aeB, A. A. Teopusi BEpOATHOCTEN M MaTemMaTU4eckas CTaTUCTMKa : y4ebHoe nocobue / A.
A. TyraH6aes, B. I'. KpynuH. — CaHkT-IeTepbypr : JlaHb, 2022. — 320 c. — ISBN 978-5-8114-
1079-8. — TekcT: 3MeKkTpOHHbIN // JlaHb : 3NeKkTpoHHO-6mbnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/210536 (mata ob6paweHus: 24.06.2024). — Pexum poctyna: gns
aBTOPU3. NONb3oBaTeNen.

CeewHunkoB, A. A. COopHUK 3agay No Teopun BEPOSATHOCTEN, MaTEMATUYECKOW CTaTUCTUKE U
Teopun crnyvyamnHblx yHKUMA : yuebHoe nocobue / A. A. CeelwHnkoB. — 5-e u3g., ctep. — CaHkT-
MeTepOypr : NlaHb, 2022. — 448 c. — ISBN 978-5-8114-0708-8. — TeKCT : 9NeKTPOHHbI // J1laHb

ANEeKTpOHHO-6nbnunoteyHaa cuctema. — URL: https://e.lanbook.com/book/211169 (pata
obpaulenuns: 24.06.2024). — Pexum goctyna: ans aBTopus. Nonb3oBaTenen.

XycHytamHoB, P. L. C6opHMK 3agjad No Kypcy Teopum BEPOSTHOCTENM M MaTemMaTU4ecKomn
cTaTuUcTukM : ydebHoe nocobue / P. L. XycHyTouHOB. — 2-e u3g., ncnp. — CaHkt-lNeTepbypr :
NNanb, 2022. — 320 c. — ISBN 978-5-8114-1668-4. — TeKCT: 3NeKTPOHHbIN // JlaHb
3NEKTPOHHO-O0nbnunoteyHaa cuctema. — URL: https://e.lanbook.com/book/211733 (paTta
obpaulenuns: 24.06.2024). — Pexxum goctyna: ans aBTopus. Nonb3oBaTenen.

CewHukoB, A. A. MNMpuknagHble MeToabl TEOPUN BEPOSTHOCTEN ; y4ebHuKk / A. A. CBELLHMKOB. —
CaHkr-leTepbypr : JlaHb, 2022. — 480 c. — ISBN 978-5-8114-1219-8. — TekcT:
ANEKTPOHHbIN // JlaHb : 3ANEKTPOHHO-6UbNMoTeyHasn cuctema. — URL:
https://e.lanbook.com/book/210821 (gata oGpaweHus: 24.06.2024). — Pexum pgoctyna: ans
aBTOPM3. NONIb30BATENEN.

MpakTukym 1 nHamMBmayanbHbIe 3a4aHns Mo Kypcy Teopun BeposaTHOCTEN (TunoBble pacyeTsl) / B.
A. BonoTiok, J1. A. BornoTiok, A. I'. I'puHb [ gp.]. — 2-e naa., ncnp. — CankT-lNeTepbypr : JlaHb,
2023. — 288 c. — ISBN 978-5-507-47289-5. — TekcT : aneKkTpOHHbIN // JlaHb : 3NEeKTPOHHO-
oubnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/353684 (pnata obpalieHus:
24.06.2024). — Pexum gocTyna: Ans aBTopus. Nnonb3oBaTenen.

0) gononHuTenbHasa nuTeparypa:

Ne
n/n

NcTouHnk

Xpywea, V. B. Teopua BeposaTHocTen : ydyebHoe nocobue / WN. B. XpyweBa. — CaHKT-
MeTtepOypr : JlaHb, 2022. — 304 c. — ISBN 978-5-8114-0915-0. — TeKCT : 3NEKTPOHHbIN //
JlaHb : anekTpoHHO-6MbnuotedHas cucrema. — URL: hitps://e.lanbook.com/book/210383 (gata
obpaweHns: 24.06.2024). — Pexxvum gocTyna: ansi aBTopus. Nnonb3oBaTenen.

BopoanH, A. H. SnemeHTapHbI KypC TEOpUU BEPOATHOCTEN M MaTeMaTU4eCKOW CTaTUCTUKM :
yyebHoe nocobue ans Bysos / A. H. BopoguH. — 10-e u3g., ctep. — CaHkr-lNeTepbypr : JlaHb,
2024. — 256 c. — ISBN 978-5-507-47621-3. — TeKCT : 9aneKTPOoHHbIN // JlaHb : 3NeKTPOHHO-
oubnuotedHaa cuctema. — URL: https://e.lanbook.com/book/398477 (mata ob6palueHus:
24.06.2024). — PexuvMm gocTtyna: ans aBTopus. nonb3oBaTenen.

3y6koB, A. M. C6opHMK 3agay No Teopun BepoATHOCTEN : yuebHoe nocobue anga sysos / A. M.
3ybkoB, b. A. CeBacTbsHoB, B. . YnctskoB. — 4-e u3g., crep. — CaHkT-lNeTepbypr : JlaHb,
2022. — 320 c. — ISBN 978-5-8114-9085-1. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3NEKTPOHHO-
oubnuotedHaa cuctema. — URL: https://e.lanbook.com/book/184062 (pata oGpalueHus:
24.06.2024). — Pexxum gocTyna: Ans asTopus. nonb3oBaTenen.

CroxacTudeckuii aHanma [QneKTpoHHbIN pecypc] : y4ebHO-meToamnyeckoe nocobue : [ans cTyq.
3 kypca mart. dak. o4yHon hopmbl 0OydeHus ; ansa HanpasneHus 010200 - MartemaTuka u
KomnbloTep. Hayku] / BopoHex. roc. yH-T; coct. : W. B. Muxanunosa, Jl. H. bapkoBa. —
OnekTpoH. TekcToBble AaH. — BopoHex : U3pgaTtenbckui gom BIY, 2014. — 3arn. ¢ tutyn.
akpaHa. — CBobogHbli pocTyn u3 uWHTpacetn BIY. — TekctoBbii dann. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-91.pdf>.

3agaHus ansg camoctosTenbHoW paboTel Mo Kypcy "Teopusi BeposiTHOCTEN" [ONEKTPOHHBIN
pecypc] : ydebHo-meToamyeckoe nocobue : [gna ctyd. 2-ro u 3-ro KypcoB maT. dhak. OYHOWM
dopmbl 0bydeHusi, ons HanpaeneHui: 01.03.01- Matematuka, 02.03.01 - Marematuka wu
KOMMNblOTEepHble Haykn, 01.05.01 - ®yHOameHTanbHble MaTemMaTuMka W MexaHuka,
cneumanbHocTn 01.05.01 - dyHaameHTanbHas matemartmka n mexaHuka] / BopoHex. roc. yH-T ;
coct.: Jl. H. BbapkoBa, Jl. b. Paixenbrays. — O3nekTpoH. TeKCToBble AaH. — BopoHex :
Uspatenbckun gom BIY, 2019. — 3arn. ¢ Tutyna 9kpaHa. — Pexum poctyna: ans
3aperncTpupoBaHHbIX ynTaTenen Bry. — TeKkcToBbIN dann. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-205.pdf>.



http://www.lib.vsu.ru/elib/texts/method/vsu/m14-91.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-205.pdf

B) MHPOPMALMOHHbIE ANEKTPOHHO-0Opa3oBaTenbHble pecypchbl (0duLmanbHble pecypchbl
WHTEpPHET):
Ne
n/n

Pecypc

http://www.lib.vsu.ru - anekTPOHHLIN KaTanor 1 aNnekTpoHHas 6ubnuoteka 3HB BI'Y
https://e.lanbook.com/ - anekTpoHHO-6ubNMoTeyHas cuctema "laHp"

http://www.studmedlib.ru - anekTpoHHO-6MbNMoTevHasi cuctema "KoHCynbTaHT cTygeHTa"
http://www.kuchp.ru — 3neKTpOHHbIA canT Kadeapbl ypaBHEHUI B YaCTHbIX MPOU3BOAHBLIX W
TEOpWM BEPOSTHOCTEN MaTeMaTU4eckoro pakynbteTa

http://www.edu.ru - doegepanbHbii noptan «Poccunckoe obpasoBaHne»

http:// school.msu.ru — maTemMaTU4EeCKUN KOHCYIbTALMOHHBIN LEHTP

http://mschool.kubsu.ru — 6ubnuoTeka 3aNEKTPOHHbIX y4eBHbIX Nocobuii

https://urait.ru - anNeKTPOHHO-6MbNMoTeyHas cuctema «FOPANT»

https://biblioclub.ru/ - anekTpoHHO-bMBNMOTEeYHass cuctema «YHuBepcuteTckas OubnmoTeka
online»

O |O|N[o|0] B [WIN(EF

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHO-Mmemoouyeckue pekomeHdOauuu, rnocobus, 3adayHUKU, MemooOuYecKue yKa3aHusi ro
8bIMOSTHEHUIO rpakmu4yeckux (KOHMpPOJibHbIX), Kypcoabix pabom u 0p.)

Ne

NcTo4uHnk
n/n

MaTtemaTtuka. Teopusi BEpOATHOCTEN : y4ebHO-meToaudeckoe nocobme ans By3os / BopoHex.
1 roc. yH-T; cocT. : J1. H. bapkoBa [u gp.]. — Boponex : UL BIy, 2008. — 33 c. : nn., Tabn. —
Bubnuorp.: ¢. 33. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-85.pdf>.
PykoBOACTBO K pelueHuto 3agad no Teopun BEpPOATHOCTEN [ONEKTPOHHbIW pecypc] : y4yebHo-
mMeTogunyeckoe nocobue : [AnNs CTyA. 2 K. AHEeB. OTA-HMA pak. npukniag. mMaTeMaTuku,
HOpMaTHKN N MexaHukn ; ans HanpasneHns 010400.62 - dyHoameHTanbHbIe MaTemMaTtvka u
MexaHuka u nHdopmaTtuka (ans npoduns "TeopeTudeckasi MHpopMaTuka n knbepHeTnka"]. Y.1
/ BopoHex. roc. yH-T; cocT. : H. M. HoBukoga, B. I'. JlanukoBa. — OneKTpoH. TeKCToBble AaH. —
BopoHex : N3patenbckun gom BIY, 2014. — 3arn. ¢ tutyn. akpaHa. — CBoboaHbIM JoCcTyn U3
uHTpacetn BI'Y. — TekctoBbin hann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-
86.pdf>.

3agaHus ons camocToaTenbHowW paboTel Mo Kypcy "Teopusi BeposiTHOCTEN" [ONEKTPOHHBIN
pecypc] : ydyebHo-meToamMyeckoe nocobue : [ona cTyd. 2-ro n 3-ro KypcoB MaT. dhak. O4YHOW
dopmbl 0bydeHus, gns Hanpaenenuin: 01.03.01- Matematuka, 02.03.01 - Marematuka wu
KOoMmnbloTepHble Hayku, 01.05.01 - O®yHOameHTanbHble MaTemaTMka W MexaHuka,
cneuymnanbHoctn 01.05.01 - dyHaameHTanbHas MaTemaTtmka U mexaHuka) / BopoHex. roc. yH-T;
cocT. : Jl. H. bapkoBa, Jl. b. Panxenbrays. — O3neKkTpoH. TeKkcToBble daH. — BopoHex :
W3patenbckuii gom BIY, 2019. — 3arn. ¢ Tutyna akpaHa. — CBob6oaHbIN JOCTYN N3 MHTpaceTu
BI'Y. — TekctoBbin pann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-205.pdf>.
KawwupuHa, UpuHa JleoHnpoBHa. Teopuss BepoATHOCTEN [ONEKTPOHHbIM pecypc] : yy4ebHo-
mMeToamyeckoe nocobue : [Ans CcTyd. 2-ro Kypca, uM3yyalwwux aucuunnuHy "Teopus
BEPOATHOCTEM W MaTeMaTudeckaa crtatucTuka", ana HanpasneHuss 38.03.05 - bBwusHec-
4 uHpopmatukal / W. J1. KawwmpuHa, K. B. YyauHoBa; BopoHex. roc. yH-T. — ONeKTPOH.
TekcToBble AaH. — BopoHex : Wagatenbckuin gom BIY, 2017. — Barn. ¢ Tutyna akpaHa. —
CBobOoHbIN Joctyn n3 MHTpaceTn BIry. — TekcToBbIN dann. —
<URL:http://lwww.lib.vsu.ru/elib/texts/method/vsu/m17-181.pdf>.

MVHUMYM MUHUMOPYM MO Kypcy "Teopus BepoaTHOCTENR" [ONEKTPOHHbINA Pecypc] : aNeKkTPOHHOe
y4yebHoe nocobue : [gnsa ctya. cneymnanbHoctn 10.05.01 "KomnbloTepHas ©e3onacHocTb"; ans
CcTyneHToB OakanaBpuaTa, obydawwmxca no HanpaeneHuto 01.03.02 - dyHaameHTanbHble
5 MaTemMaTtuka U MexaHuka u nHdopmatumka] / BopoHex. roc. yH-T; coct. : B. H. BopoHkoB. —
OneKkTpoH. TekcToBble AaH. — BopoHex, 2017. — 3arn. ¢ tutyna akpaHa. — CBoOOAHbIN
aocTtyn n3 MHTpaceTn Bry. — TekcToBble dannbl. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-89.pdf>.

MepecenkoB C. A. Teopusa BeposaTHocTen. CnyyanHble BenuuuHbl. 3aKOH pacnpegeneHus.
YncnoBble XapakTEPUCTUKM [ONEeKTpPOHHbIM pecypc] : y4yebHo-meToguyeckoe nocobue ans
BYy30B : [Anda cTya. 2 k. (bakanaespuaT) O4YHOM U O4YHO-3a04HOM (hopM OByyYeHusa us. gak.
BopoHex. roc. yH-Ta; ansa HanpasneHun: 011800 - Paguodumsuka; 140800 - AnepHble dusmka m
TexHonorus; 011200 - ®dusuka; 210100 - SnekTpoHuka n HaHoanekTpoHuka] / C. A. lNepecenkos,
E. I'. BenombiTueBa, B. E. YepHoB; BopoHex. roc. yH-T. — ONEKTPOH. TEKCTOBble OaH. —
BopoHex : NspgaTtenbckui gom BIY, 2014. — 3arn. ¢ Tutyn. akpaHa. — CBobGoaHbIA AOCTyn 13
nHTpacetn BI'Y. — TekcToBbin pann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-
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https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4470&TERM=%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D0%B5%D0%BB%D0%BA%D0%BE%D0%B2,%20%D0%A1.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-203.pdf

203.pdf>.

Teopusi BeposATHocTel. Cry4valiHble coObiTus. OCHOBHblE TeOpeMbl [ONEeKTPOHHLIN pecypc] :
y4yebHoe nocobue gnst By30B : [oNsA CTyd. OHEBHOMO M BEYEpHEro oTa-Hum 2 K. dums. dak.
(6akanaepwuat) HanpaeneHuin: 011200 - dusnka; 011800 - Paguodumsmka; 140800 - AnepHble
dusuka n texdHonorun; 210100 - DSnekTpoHMKa 1 HaHO3NeKTpoHuKa] / BOpoHex. roc. yH-T ; COCT.
: C. A. MNepecenkos, E. I'. benombiTueBa, B. E. YepHoB. — 3OneKTpoOH. TEKCTOBble AaH. —
BopoHex : UspaTtensckuii gom BI'Y, 2014. — 3arn. ¢ Tutyna akpaHa. — CBo6oAHbIN 4OCTYN U3
uHTtpacetn BIY. — TekcToBbin chann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-
229.pdf>.

®dnerenb, AnekcaHap Banepbesud. Mocobue no pelleHuto 3agay No TeO0puM BEPOATHOCTEN U
MaTemMaTu4ecKon CTaTUCTuke [ONeKTPOHHbIN pecypc] : [ydyebHoe nocobue] : [anga ctya. 2 k.
OHeB. OTA-HMA dak. KomnbtoTep. Hayk HanpasneHun: 09.03.02 -WHdbopm. cuctembl U
TexHonormn; 09.03.03 - [lpuknag. uHgopmatuka; 09.03.04 - [lporpammHas MHXeHepus;
8 02.03.01 - Matematuka 1 KomnbtoTep. Hayku]. Y. 1. Teopusa BeposaTHocTen / A. B. ®nerens, E.
A. Cupota, A. ®. KnuHckux; BopoHex. roc. yH-T; BopoHex. roc. yH-T. — OneKTPOH. TEKCTOBbIE
AaH. — BopoHex : NapgaTtenbckuin gom BIY, 2015. — 3arn. ¢ TuTyna akpaHa. — ONEeKTPOH.
Bepcusa ney. nybnukaumm. — CeoboaHbIn goctyn M3 uHtpacetn BI'Y. — TekcTtoBbii chann. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-204.pdf>.

Cwuporta, EkatepuHa AnekcaHgpoBHa. NMpakTnkym no Teopum BEPOATHOCTEN N MaTeMaTuU4eCKOn
cTaTucTuke [ONeKTPOoHHbIN pecypc] : yuebHoe nocobue : [ans cTygd. 2-ro K. AHEB. OTA-HMA dak.
KOMMbloTEp. Hayk HanpaeneHun: 230200-UHdopm. cuctembl; 010300-Matematmka.
KomnbtoTepHble Hayku; ana  cneumanbHocTn  230201-UMHdopmMaumnoHHble  cucTeMbl U
9 TexHonormm]. Y. 2. Martematudeckass ctatuctuka / E. A. Cwuporta, A. B. ®nerenb, A. .
KnuHckunx; BopoHeX. roc. yH-T. — ONeKTPOH. TekcToBble AaH. — BopoHnex : UTML BI'Y, 2011. —
3arn. ¢ TuTyna akpaHa. — JneKTPOH. Bepcusi ned. nyonukaumm. — CBoOOOHbIA OOCTYN U3
uHTpacetn BI'Y. — TekctoBbin hann. - <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-
166.pdf>.

3agaHns ans camocTosATesNlbHOM paboTbl No kypcy "Teopusi BeposATHOCTEN" [ONEKTPOHHbLIN
pecypc] : ydyebHo-meToamyeckoe nocobue : [ons cTyd. 2-ro n 3-ro KypcoB maT. dak. OYHOWm
dopmbl 0bydeHus, ans Hanpaenenui: 01.03.01- Matematuka, 02.03.01 - Marematuka wu
KOoMmnbloTepHble Hayku, 01.05.01 - OyHOameHTanbHble MaTemaTMka W MexaHuka,
10 cneymnanbHocth 01.05.01 - dyHaameHTanbHas matemaTtuka n mexaHvka) / BopoHex. roc. yH-T ;
coct.: JI. H. Bapkosa, Jl. B. Panxenbray3. — OnekTpoOH. TeKCTOBble AaH. — BopoHex :
W3patenbcknui gom BIY, 2019. — 3arn. ¢ Tutyna 9kpaHa. — Pexum pgoctyna: ans
3aperncTpupoBaHHbIX yuTaTenemn BIy. — TekcToBbIN dann. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-205.pdf>.

http://www.kuchp.ru — 3neKTpOHHbIN calT kadedpbl YpaBHEHWA B YaCTHbIX MPOU3BOAHBLIX U
TEOpWM BEPOSTHOCTEN

MonoxeHve 06 opraHu3aumM camocToATenbHOW paboTel obyyatowmxca B BopoHexckom
rocygapCTBeHHOM YHMBEpPCUTETE

11

12

17. OGOpasoBaTesfibHble TEXHONIOMMKU, MUCNONib3yeMble NpuU peanusauum y4eOHOMU
ANCLUMNSINHBbI, BKIOYas AUCTaHUMOHHble oOOpasoBatenbHble TexHonoruu (AOOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue)

Mpn peanu3auun  OUCUMNNMHBL  UCMONBL3YOTCA  cnefyoowme obpasoBaTerbHble
TEXHOMOMMK: NOrnYyeckoe MOoCTPOEHME AUCUUMNIUHDBI, YCTAaHOBIIEHNE MeXNpeaMEeTHbIX CBS3eMn,
ob03Ha4yeHne TeopeTMYEeCKON W NPAKTUYECKOW COCTaBNAlWMX B Yy4yebOHOM Martepuane,
aKkTyanusauusi fMYHOro n y4ebHOo-NpodeCccuoHanbHOro onbita OOy4aloLMXCH, BKMOYEHWNE
3M1eMEHTOB AUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMMN.

B yacTtu ocBoeHMa matepumana NekUMoHHbIX U NMPaKTUYECKMUX 3aHATUIA, CaMOCTOSITENbHOWN
paboTbl NO OTAENbHbIM pasgenam LOUCUMNAWHBI, NPOXOXAEHUS TEKyLWen U NPOMEXYTOYHOM
aTTecTaumm MoryT NPUMEHSATLCS 3NEKTPOHHOE 00yYeHne 1 McTaHUMOHHbIE 0bpa3oBaTesibHbIe
TEXHOMOMM1, B YaCTHOCTU, 3NeKTPOHHbIN Kypc «b1.0.16 Teopua sepositTHocten (PM n M) 3
kKypc» (URL: https://edu.vsu.ru/course/view.php?id=30198) Ha nopTane «ONEKTPOHHbLIN
yHuBepcuteT BI'Y».

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCUMNITUHbI

1. YuyebHasa ayautopusi AN NPOBEAEHUSsI 3aHATUA NEKUMOHHOTO W CEMWHApCKOro Tuna,
TEKYLLEero KOHTPOMNS M MPOMEXYTOYHOW aTTecTauuu; cneuvanusavpoBaHHasi meberb.



http://www.lib.vsu.ru/elib/texts/method/vsu/m14-203.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-229.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-229.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4470&TERM=%D0%A4%D0%BB%D0%B5%D0%B3%D0%B5%D0%BB%D1%8C,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-204.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4470&TERM=%D0%A1%D0%B8%D1%80%D0%BE%D1%82%D0%B0,%20%D0%95%D0%BA%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-166.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-166.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-205.pdf
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=30198

Wcnonb3yetca TunoBoe o06OpyaoBaHMEe, COOTBETCTBYKOLLEE AEWCTBYIOLWMM  CaHUTAPHO-
TEXHUYECKMM HOpPMaMm M MPOTMBOMOXAPHbLIM MpaBunamM akcniyaTaumm y4yebHon ayamTopum,
pacnonoxeHHou no agpecy: 394018, r. BopoHex, nnowanb YHuBepcutetckas, a. 1, nom. I.

2. [Ins camocTosTenbHOM paboTbl BO3MOXHO MCMNOMb30BaHME NomMeLeHnin 30HanbHOM Hay4yHom
6ubnmnotekn BIY u ee anektpoHHoro katanora. Kpome TOro, ucnonb3yetca Knacc c
KOMMbIOTEPHOM TEXHWUKOW, OCHALUEHHbIW HEeOOXOANUMBLIM  FNULEH3MOHHBIM  NPOrPaMmMHbIM
obGecneyeHnem, SNEKTPOHHbIMU y4ebHbIMU MNOCOOBMAMM U 3aKOHOAATENbHO-NMPaBOBON U
HOPMaTUBHOW MONCKOBOW CUCTEMOW, UMEIOLLIMIA BbIXO, B robanbHyto ceTb.

3. lNpu peanusaumm OUCUMNAMHBI C  UCMOMb30BAHWMEM  3NIEKTPOHHOrO 0obydeHuss u
ANCTaHUMOHHbIX 0OpasoBaTenbHbIX TEXHOMOMMMN BO3MOXHbI OOMOSIHEHUS  MaTepuarnbHO-
TEXHUYECKOro obecneveHms.

19. OueHoO4HbIe CpeaAcTBa ANA NPOBeAeHUs TEKYLLEro KOHTPONSA YyCNeBaeMoCTHU U
NPOMEeXyTO4YHOM aTTecTauum

Mopsiaok OLEeHKM 0CcBOEHMS obyyatowmnmmncs y4ebHoro Matepumana onpeaensercs
coaepXaHMeMm crieayLmx pasaenos ANCUMUNINHDI:

HanmeHoBaHve WHamnkaTtop(bl)
r’|\;9n pasgena gucumniivHbl Kona;l((a;;eH OOCTWXKEHNSA OueHouHble cpefcTaa
(mogyns) 4 KoMneTeHuumn
HomawHne 3agaHus
CnyyanHble cobbITus. OlK-1.1 dpoHTanbHbLINA YCTHBIN ONpoc
1 | BeposTHOCTHOE OriK-1 OrlK-1.2 KoHTponbHas paboTta Ne 1
NPOCTPaHCTBO Ol1K-1.3 MncbMeHHbIN oTBET U cobecenoBaHume Mo
BOMNPOCaM 1 3aaHusIM K 9K3aMeHY
HomawHne 3agaHus
OlK-1.1 ®poHTanbHbIA YCTHLIA ONPOC
2 | Cny4yaiHble BENWUYMHBI OriK-1 OrliK-1.2 KoHTponbHas paboTta Ne 1
OnnK-1.3 MucbMeHHbIN OTBET U cobeceoBaHME MO
BOMNPOCaM 1 3aaHusIM K SK3aMeHY
HomawHne 3agaHus
o Ork-1.1 ®PpoHTanbHbINA YCTHBIN 0NPOC
Cuctembl criyqyanHbIx
3 | senmunH y OrnK-1 OriK-1.2 KoHTponbHas paboTa Ne 2
OnnK-1.3 MucbMeHHbIN OTBET U cobecejoBaHME MO
BONPOCaM 1 3aaHusIM K 3K3aMeHY
HomawHne 3agaHus
, OrK-1.1 ®poHTanbHbIA YCTHBIN ONPOC
PyHKUMM CyYanHbIX
4 Beym:j'w_l y OrnK-1 OriK-1.2 KoHTponbHas paboTa Ne 2
OnnK-1.3 MucbMeHHbIN OTBET U cobeceoBaHME MO
BONPOCaM 1 3agaHusIM K 9K3aMeHY
HomawHne 3agaHus
OnkK-1.1 ®poHTanbHbIN YCTHBIN OMPOC
MpenenbHble TeOPEMBI
5 TEOPUN BEPOSITHOCTEH OrK-1 OriK-1.2 KOHTpOJ‘IbHafl pa6oTta Ne 2
OrK-1.3 lMncbMeHHbIV OTBET 1 cobecegoBaHue no
BONPOCaM 1 3aaHusIM K 9K3aMeHY
lMpomexyTodHasa aTTecTaums lMepeyeHb BONPOCOB K 9K3aMeHY
dopMa KOHTPONS - 3K3amMeH KM k ak3ameHy

20 TunoBble OLEHOYHble cCpeAcTBa M MeToAMYeCcKMe MaTtepuanbl, onpegensrolime
npoueaypbl OLeHUBaHUA

20.1 TeKyLwui KOHTPOSb yCneBaeMocCTun

KOHTpOJ'Ib ycneBaemMoCTn no ancuunnimHe ocyLllecTBnAaeTCcd C NOMOLLbIO cneayrowmnx
OLEHOYHbIX CpeacTB.

AoMallHWe 3a4aHuns, PPOHTanbHbIM YCTHBIN OMPOC, KOHTPOIIbHbIE PaboThI.

JdomawHue 3agaHus



CnyyainHble cobbITsi. BepoaTHOCTHOE NPOCTPaHCTBO.

Mwunxannosa W. B., bapkosa J1. H. Crtoxactnyeckmi aHanus: y4yebGHO-MeToamyeckoe
nocobue / coct. . B. Muxannosa, J1. H. bapkoBa. — BopoHex, 2014. — 39 c.

3apaHus NeNe 1-7 cTp.5
YcnoBHasa BeposiTHOCTb. CToxacTudeckas He3aBUCMMOCTb ClyYanHbIX cOObITUI. He3zaBucrmble
NCNbITAHUS.

Muxannosa W. B., bapkosa JI. H. Ctoxactudeckunm aHanua: y4yebHO-meToam4yeckoe
nocobwue / coct. W. B. Muxannoea, J1. H. bapkoBa. — BopoHex, 2014. — 39 c.

3agaHusa NeNe 1-5, 8-9, 10, 12 cTp. 13-14
CnyyvaiHble BENMYUHDBI 1 BEKTOPbI.

Muxannosa W. B., bapkosa JI. H. Ctoxactudeckun aHanua: y4yebHO-meToamyeckoe
nocobwue / coct. W. B. Muxawnnoea, J1. H. bapkoBa. — BopoHex, 2014. — 39 c.

3agaHusa NeNe 1-5, 8, 10, 12 cTp.22-23
YuncnoBble XapakTePUCTUKN CyYalHbIX BENNYNH 1 BEKTOPOB.

Muxannosa W. B., bapkosa JI. H. Ctoxactudeckunm aHanua: y4yebHO-meToam4yeckoe
nocobwue / coct. U. B. Muxawnnosa, J1. H. bapkoBa. — BopoHex, 2014. — 39 c.

3apgaHusa NeNe 1-5 ctp. 24-25
MpenenbHble TeopeMbl TEOPUN BEPOATHOCTEN.

Muxannosa W. B., bapkosa JI. H. Ctoxactudeckun aHanua: y4yebHO-meToam4yeckoe
nocobwue / coct. U. B. Muxawnnoea, J1. H. bapkoBa. — BopoHex, 2014. — 39 c.

3apgaHusa NeNe 1-6 ctp. 30-31
MpakTuKo-opneHTUpOBaHHbIe 3a4aHUA NO pa3aenam QUCLUNINUHDbI
1. Cny4yanHblie cobbiTUA. BepoATHOCTHOE NPOCTPAHCTBO

1. B awmke umeetca 100 any, n3 HMUX 5 - HekayecTBeHHble. Haygayvy BblIHAMAKT OOHO SNLO.
HanTtn BepoATHOCTb TOro, YTO BbIHYTOE SNLIO HEKAYECTBEHHOE.

2. bpowleHa nrpanbHaga KocTb. HanTn BEPOATHOCTb TOr0, YTO BbiNageT YETHOE YNCIIO OYKOB.

3. YyacTHUKM xepebbeBKU TSHYT U3 sUMKa XEeTOHbl ¢ Homepamu oT 1 go 100. Hawmtm
BEPOSITHOCTb TOrO, YTO HOMEP NEPBOro HayAayy U3BIIEYEHHOIO XXEeTOHa He COAEPXUT Lndpsbl 5.
4. B cocynq emkoctbto 10 n nomana poBHO ofHa 6onesHeTBopHasa ©OakTepus. KakoBa
BEPOATHOCTb 3a4eprHyTb ee Npu Habope 13 3Toro cocyaa crakaHa Boabl o6bemom 200 cm3?

5. B naptum n3 100 getanen otaen TEXHUYECKOrO KOHTPOMSA OBHapyxun 5 HecTaHOapTHbIX
aetanen. Yemy paBHa OTHOCUTESNbHAA YacToTa NOSIBNEHUS HECTAHOAPTHLIX AeTanen?

6. MNpu TpaHcnoptTnposke M3 1000 abiHb ucnopTunuck 5. Hemy paBHa oTHOCUTENbHAsA YacToTa
NCNOPYEHHbIX AblHb?

7. MNpun ctpenbbe no MULEHN BEPOATHOCTb cAenatb OTNMYHLIM BbicTpen paBHa 0,3, a
BEPOATHOCTb BbICTpPEna Ha OUeHKy «xopowo» paBHa 0,4. KakoBa BEPOATHOCTb MOMy4uTb 3a
cAenaHHbIN BbICTPES OLEHKY HE HUXKE «XOPOLLO»?

8. BeposTHOCTb TOro, 4To NMuUo ympeTt Ha 71 rogy *u3Hu, paBHa 0,04. KakoBa BEepOATHOCTb
TOrO, YTO YerioBeK He YMpPET Ha 71-0M rogy XU3Hu?

9. BpocaeTcs oavH pa3 urpanbHas KocTb. OnpegenuTb BEPOATHOCTb BbinageHus 3 unm 5
OYKOB.

10. B ypHe 30 wapos: 15 6enbix, 10 KpacHbIX U 5 cnHmnx. KakoBa BEpOSTHOCTb BbIHYTb LIBETHON
Lwap, ecnu Hayaa4vy BblHUMaeTCsa OguH wap?

11. B peHexHo-BelweBon notepee Ha ceputo B 1000 6unetoB npmxoautca 120 geHexHbix 1 80
BELEBbIX BblUrpbillen. KakoBa BEpPOATHOCTb KakoOro-nmbo BbIUrpbIlLA HA OAWH NIOTEPEWNHbLIN
ounet?



12. B ypHe 3 Genbix 1 3 4epHbIX wapa. N3 ypHbl ABaxAbl BbIHUMAKOT NO OAHOMY LIApy, He
BO3Bpawaa ux obpaTHo. HanTu BepoATHOCTb nosBreHus 6enoro wapa npu MOBTOPHOM
UCNbITaHUW, €CNN NP NEPBOM UCMbITAHUKN OblN U3BNEYEH YEPHbIV LIap.

13. B konoge 36 kapT. Haygayy BblHUMaOTCA M3 konoAbl 2 KapTbl. Onpeaenntb BEPOATHOCTb
TOrO, YTO BTOPbIM BbIHYT Ty3, €CNn NepBbIM TOXE BbIHYT Ty3.

14. B ypHe 2 6Genbix M 3 4YepHbiX wWwapa. M3 ypHbl BblHAMaKT noapsa 2 wapa. Hantu
BEPOSITHOCTb TOro, YTo 0ba wapa 6enbie.

15. KakoBa BEPOATHOCTb TOro, YTO U3 Konoabl B 36 kapT 6yayT BbIHYTbI Noapsa 2 Ty3a?

16. [1Ba cTpernka cTtpendaT No uenu. BeposTHOCTb nopaXeHus uenu nepBbiM CTPENKOM Mnpu
ogHoM BbicTpene pasHa 0,8, BTopbiM cTpenikom — 0,7. HanTu BEPOATHOCTb MOpaXKeHUsa Lenu
ABYMS MynisiMn Npu o4HOM 3arne.

17. HanTu BepoOATHOCTb OOHOBPEMEHHOrO nosiBfieHuss repba npu  OOHOBPEMEHHOM
noabpacbiBaHUN OBYX MOHET.

18. NmetoTca gBa dAwmka, cogepxawwme no 10 getanen. B nepsom dawmke 8, a BO BTopom 7
CTaHOapTHbIX AeTanen. M3 kaxgoro dAwiMka Haygady BblHMMAKT Mo ogHou getanu. Hantum
BEPOSATHOCTb TOrO, YTO 06€ BbIHYTblEe AeTanu OKaXyTCA CTaH4APTHBIMU.

19. B cembe gBoe geten. MNpuHnmasn cobbITnA, cOCTosILME B POXAEHUN Maribyvka N LEBOYKN
paBHOBEPOATHBIMWU, HANTU BEPOATHOCTb TOrO, YTO B CEMbE: a) BCe AEeBOYKM; 6) AeTn OOHOro
nona.

20. MNycTb BCXOXeCTb ceMsH oueHMBaeTca BepoATHOCTbo 0,7. KakoBa BEpPOSATHOCTb TOro, YTO
N3 OBYX NOCESHHbIX CEMSAH B30NAET XOTH O6bl 04HO?

21. V13 konoapl B 36 kapT BblHUMaeTCA Haygady ogHa. KakoBa BEPOATHOCTb TOro, Yto byaer
BbIHyTa nuka unm Tys?

22. bpolwleHa urpanbHaa KOCTb. HanTu BepOATHOCTb TOro, YTO BbiNageT YeTHOE YUCNO OYKOB
WITM YMCINO OYKOB KpaTHOE TPEM.

23. NmeeTca gBa Habopa pgetanen. BeposaTHOCTb Toro, 4To geTanb M3 nepsoro Habopa
cTaHgapTHa, paBHa 0,8, a ns sroporo — 0,9. Hantu BepoATHOCTb TOro, YTO Haygady B3sTast
AeTarnb 13 BbIGpaHHOro cryyarHbiM 06pa3om Habopa, OkaXkeTcs cTaH4apTHOM.

24. B nepBon kopobke copgepxatca 20 ynakoBOK nekapcTtBa, M3 HMX 18 ynakoBOK C He
NCTEKLIMUM CPOKOM FOAHOCTU, a BO BTOpomn kopobke 10 ynakoBOK fekapcTBa, U3 HUX 9 ynakoBoOK
C HE UCTEKLIMM CPOKOM rogHocTn. 3 BTopon kopobkn criyyarHbiM 06pa3om BbiOMpaeTcs ogHa
ynakoBka W NepeknagbiBaeTcss B MepBy. HaWTu BeposTHOCTb TOro, YTO YynakoBka C
nekapcTBOM, Hayaa4y n3BneYyeHHasa n3 nepBon Kopobku, byaeT npurogHa aAng Ncnonb30BaHUS.
25. CtygeHT N MoxeT 3abonetb rpunnomMm (cobbitme A) Tonbko B pesynbtate nmbo
nepeoxnaxaeHunsa (cobbitne B), nnbo KoHTakTa ¢ apyrum 6onbHbiM (cobbiTne C). Tpebyetcs
Hantn P(A), ecnu P(B)=0,5; P(C)=0,5; Ps(A)=0,3; Pc(A)=0,1, npn ycrnosuu, 4to cobbitnsa B n C
HECOBMECTHbI.

26. B kopobke HaxogdaTcs 6 HOBbIX M 2 M3pacxogoBaHHble GaTapernkn. KakoBa BepOSTHOCTb
TOro, 4YTO BCEe BblOpaHHbIE CnyyanHbiM 06pa3om 13 KOpobkm BaTapenkm OKaxXyTCs HOBbIMU?

27. Ha Tpex kapTodkax HanucaHbl 6yksbl Y, XK n K. [NocTe TwaTenbHOro nepemelinBanuns 6epyt
Nno OAHOW KapTo4Ke W KragyT nocregoBaTenbHO psaoMm. KakoBa BEpOATHOCTb TOro, 4TO
nony4nTcs croBo «XXKYK»?

28. Cnoso «KEPAMWT» coctaBneHo u3 OykB paspe3Hon asbyku. Kaptoukm ¢ OykBamu
nepesopavnBaloT 1 TWaTENbHO NepemeLlnBatoT. 3atem n3BnekatrT nocrnegoBaTeribHO YeTbipe
KapTOYKM M BbIKNagblBalOT MX B MOpsiake oyepedHocTU. KakoBa BEpOATHOCTb TOro, 4TO
nony4ntcsa crioso «PEKA»?

2. CnyyYanHble BeNIMYUHbI

1. Tyctb cnyvarHas BenuuMHa X - YUCIIO OYKOB, BbINaBLWIMX MPU  OLHOKPATHOM
noabpacbiBaHUM UrpanbHON KOCTU. HarTh 3aKoH pacnpegeneHuns criy4yanHon BenuymHbl X .

2. B peHexHon notepee BbinyweHo 100 6unetoB. PasbirpbiBaetca oauH Bbinrpbiw B 5000
pyonen n 10 Bbwmrpbiwen no 100 pybnen. Hantu 3akoH pacnpegeneHna X - pasmepa



Crny4ariHOro BbiUrpblla Ans Bnagenbua ogHoro notepenHoro bunerta. Hantu matemaTtudeckoe
oxugaHue X .

3. 3aKoH pacripefeneHus cny4yanHou BennumHbl X 3adaH psgom

X. 1 2 3

p. |03 [02 [05

Hantn matemaTtunyeckoe oxmganHme X .
4. Hantn matemaTnyeckoe oXxugaHue n OUCNEepPCuto cnyvyamHon BenuyuHbl X , 3Had 3aKOH ee
pacnpegeneHus:

X 2 3 5

p. |03 [01 [06

5. lNpousBoaATca OBa BbiCTpena C BEpPOATHOCTAMM MonajaHusa B Uenb, paBHbiMu p, =0,4;
p, =0,3. Hantn matemartuyeckoe oxuaaHve obLiero Yncna nonagaHvuin B Lerb.

6. Hantn maTematuyeckoe oxuaaHve CyMMbl YMCIa OYKOB, KOTOPbIE MOTYT BbINacTb NPW O4HOM
0OHOBPEMEHHOM noaGpackiBaHUM ABYX UrparnbHbIX KOCTEMN.

7. HaiTu matemaTtnyeckoe oxuaaHue Npov3BEeAeHMs YMcria OYKOB, KOTOpble MOryT BbINacTb
npu 0gHOM OOHOBPEMEHHOM NoAGpackiBaHUM ABYX UrparnbHbIX KOCTEN.

8. HesaBUCHMble CriyvaiHble BenuuMHbl X UK Y  3adaHbl  CriedylolwuMy  3akoHamu
pacnpeaeneHus:

Xi 2 4 5 yj 7 9
P | 01|03 |06 p, | 08|02

HanTtn matematnyeckoe oxuaaHve cnydamHon BenuynHbl XY .
9. Hamtu pgucnepcmio cnyvyamHoW BenUUMHbL X , KOTOpas 3ajaHa cregylowuym 3akOHOM
pacnpeaeneHus:

Xi
p. |03 [05 [02

10. M3BecTHbI gncnepcun OByX HE3aBUCUMbIX CiydanHbiX BenmunH X un Y. DX =4; DY =3.
Hantn gucnepcumio CyMMbl 3TUX BENNYNH.

11. ncnepcus criydanHom BenuymHbl X pasBHa 5. Hantu gucnepcuio cnegyrowwmx criydanHbix
BenuumH: a) X -1, 6) -2X , B) 3X +6.

12. Hantn matematnyeckue oXxmgaHua v Ucnepcumn criydarHblX BENUYUH, 3a4aHHbIX CBOMMU
3aKoHaMu pacnpeeneHus:

a) x |2 |-1

P, 01 1(02 |03 (03 |01

) x |5 |7 |10 [15
B
p. |02 [05 [02 |01

13. K cnyyanHon BenuumHe npubaBunn NOCTOAHHYO a. Kak npu 3TOM u3MeHATca ee
MaTemMaTuyeckoe oXxugaHue u gucnepcua?



14. Cny4anHyl0 BEeIIMMUHY YMHOXWIW Ha MOCTOsIHHYK a. Kak npu 3TOM WU3MEHSTCH ee
MaTemMaTtuyeckoe oxugaHue u gucnepcus?

15. CnyyanHaa BenuvuuHa X nNpUHUMaET TONMbKO ABa 3HadveHusa: -1 u 1, kaxgoe c
BeposaTHocTbto 0,5. Haitn DX n cpeagHee kBagpaTu4eckoe OTKIMOHEHne o, .

16. Qucnepcusa cnyyanHon BenuuunHbl DX =6,25. Hangute o, .

17. NycTb 3aKOH pacnpeneneHns criydarHon BENUUNHbl X 3agaH Tabnuuen

x |4 |10 |20

p, 0,25/05 |0,25

Hanpoute ee yncnosble xapaktepuctnkn: MX, DX, o, .

18. Hantn HayanbHble MOMEHTbLI NEPBOro U BTOPOro NOpALKOB, LleHTpanbHbIi MOMEHT BTOPOro
nopsigka ANCKPETHOW CyyYyanHou BennymHbl X , 3a4aHHOW 3aKOHOM pacnpegeneHus

X.

p. |02 [08

19. CnyyanHas BennumMHa X 3agaHa yHKUMEN pacnpegeneHus
0 npu X < -1,

1 1
F(X)=q=X+—= mpu —1<x<2,
(X) 3Xt3 P

1 npu X > 2.
HanTu BeposATHOCTb TOro, YTO B pe3ynbTaTe HEKOTOpPOro onbita X MpUMMET 3HadeHue,
3akntoyeHHoe B nHtepsane (0;1) .
20. Cny4anHasa BenuunHa X 3agaHa (pyHkuuen pacnpegeneHus
0 mpu X <0,

F(x)= %x—l npu 0<XxX<4,

1 mpu X > 4.

Hantn BepoOATHOCTb TOro, YTO B pe3ynbTaTe HEKOTOpPOro onbita X nNpUMET 3HaveHue,
3aKknyeHHoe B UHTepBane (2;3).
21. Cny4anHasa BenuunHa X 3agaHa nioTHOCTbIO BEPOSATHOCTU

0 npu X <0,

f(x)= 3—32(4x—x2) npu 0< X <4,

1 npu X > 4.
Hantn BepoATHOCTb NnonagaHus criy4armHom BenuunHel X Ha oTpesok [-2;3].
N y 1
22. TINOTHOCTb BEPOATHOCTM CIy4yanlHOW BenuuMHbl X 3ajaHa cbopmynomf(x):ﬁ,
71+ x

—0 < X < +00 . Hanante BepoATHOCTb TOro, YTO BenmMunHa X nonagaetT Ha nHtepsan (—11).
23. CnyyanHas BenvynHa 3agaHa nnoTHOCTbIO BEPOATHOCTH



Vs
0 nmpu X < —,
Pass

f, (x)=<acosx mpu -nggz,
2 2

Vs
0 mpu X > —.
PR3

Hantn 3HavyeHne koadpdumumneHTa a.
24. [laHa nNfOTHOCTb BEPOSITHOCTU HENPEPbLIBHOW ClyYanHOW BeNUYuHbl X :

0 mpu X <0,

f, (X)=F,(X)=1c0sX mpu 0<xs%,

Vs
0 mpu X >—.
P23

HanTtu nHterpansHyo yHkumo pacnpegeneHunsa F(x).
25. [laHa nNfIOTHOCTb BEPOATHOCTU HEMPEPLIBHOW CITy4anHOW BENUYMHBI X :

0 npu X <0,

f(x)=4sinx mpu 0<x£%,

T
1 mpu X > —.
2
HanTtu nHterpansHyo yHkumo pacnpegeneHunsa F(x).
2A
26. PyHKUmMa f(X) = ———, —00 <X < +o0, ABMSAETCA NNIOTHOCTLIO pacnpeaeneHns BepoATHOCTH
e*+e

cnyyanHoun sBenunuuHbl X . Hanamnte koadpduumeHT A n pyHKumMo pacnpegenenus F(x).

27. Hantm martemaTtudeckoe OXugaHue CryvyamHOW BeSIMYMHbI X , 3a4aHHOW MAOTHOCTLIO
BEPOATHOCTMU:
npu X <0,

f(x)=

0
1 opu 0<x<4
) p s 4,

0 npu x>4.
28. CnyyanHag BenvynHa X 3agaHa nioTHOCTbI0 BEPOSTHOCTHU:
0 mpu x<0,
f(xX)=<1 mpu 0<x<1,
0 mpu x>1.

Hantn matemaTtuyeckoe oxxngaHve n AUCnepcuro crnyvyamHom BennymHel X .
29. B xnonke 75% ONWHHBIX BOMOKOH. KakoBa BEPOATHOCTb TOro, YTO Cpeau B3ATbIX Haydady
TPEeX BOJSIOKOH OKaXyTCs 2 ANUHHbIX?

1
30. lMpu HekoTOpbIX YCNoBMAX CTpenbbbl BEpOATHOCTb MNONagaHna B Uefb paBHa 3

MponsBogaTcs 6 BbicTpenos. KakoBa BEPOATHOCTM B TOYHOCTW ABYX NonagaHum?

31. urpanbHas KocTb 6pocaetca 5 pa3. Hantu BepoOATHOCTb TOro, YTO ABa pasa MosiBUTCS
YMCIIO OYKOB, KpaTHoE TpemM?

32. MoHeTa nogbpacbiBaeTca 5 pa3. KakoBa BEpOATHOCTb TOro, YTo repdb noaBUTCS HE MEHee
AByX pas?



33. [NycTb BCXoXxeCTb ceMAH HeKoToporo pacteHus coctaBnaet 80%. Hantu BepossiTHOCTb TOro,
YTO U3 TPEX NOCESAHHbIX CEMSIH B30MAYT a) ABa; 0) He MeHee OBYX.

34. B cembe 5 geten. Hantm BepoOsAATHOCTb TOro, YTO Cpean 3TUX OeTel OBa Manbuuka.
BepoaTHOCTb poXxaeHus Mmanbymka NpuHAaTb pasHon 0,51.

35. Mo muweHn npomsBogaTca 3 BbICTpena, NpUYEM BEPOATHOCTb MOoMNafdaHus NpU KaKaom
BbicTpene paBHa 0,8. PaccmatpmBaeTca cnyyarHaa BenuvuMHa X - 4UCNoO nonagjaHun B
MULLEHb. HanTn ee 3akoH pacnpeneneHus.

36. [lpuHMMasi BepOATHOCTb POXOEHUA ManbuMka U [OeBOYKM OAWHAKOBbIMU, HaWUTU
BEPOSITHOCTb TOr0, YTO cpean 4 HOBOPOXKAEHHbIX 2 Marb4nka.

37. BepoaTHOCTb nonagaHuns B Lenb npu ctpensbe ns opyausa p =0,6. Hantu matemaTudeckoe

oXxuaaHue obuiero ymicna nonagaHunn, ecnu 6yaet npomsseneHo 10 BbICTPENOB.

38. Hantm matematmyeckoe OXmaaHue 4ucra noTepenHbix OmneToB, Ha KOTOpble BbinagyT
BbIMIpbIWK, ecnu npunobpeteHo 20 BMneToB, a BEPOSTHOCTb BbiUrpbilla No ogHomy 6GuneTty
pasHa 0,3.

39. Hantn gucnepcuto cnyyanHou BenuuuMHbl X - 4ucna nosasneHus cobbitma A B 100
HE3aBUCUMBbIX WUCMbITAHUSX, B KaXXOOM W3 KOTOPbIX BEPOSATHOCTb HACTynsnieHust cobbitna A
paBHa 0,7.

40. Hantn matematmyeckoe oxuaaHue u gucnepcuro ymcrna bpakoBaHHbIX U34ENUN B NapTum
n3 5000 nagenuin, ecnn Kaxgoe u3genve MoXeT okasaTbCsl 6pakoBaHHbIM C BEPOSATHOCTLIO
0,02.

41. TlpousBogatca 10 He3aBUCUMbIX WCMNbITAHUA, B KaXOOM W3 KOTOPbIX BEPOSATHOCTb
nosBneHus cobbitma A pasHa 0,6. Hantm gucnepcuio crnyydamHonm BenuyuHbl X - yucna
nosiBNeHnn cobbITnsa A B ABYX HE3ABUCUMbIX UCTbITaHUAX, ecrnin MX =0,8.

42. PoCT B3pOCMON >XEHLUMHbl SABMASETCA CrydanHOW BeNMYMHOW, pacnpeneneHHon no
HOopManbHOMY 3aKOHYy C napameTpamu a =164 cm, o =5,5 cm. HanT NNOTHOCTL BEPOATHOCTN.

43. CnyyanHas BenunuMHa X pacrnpegesieHa no HopmarnbHOMY 3akoHy. MaTtemaTudeckoe
OXuAaHue U cpedHee KBagpaTU4ecKoe OTKITIOHEHWE 3TOW BENUYMHbI COOTBETCTBEHHO paBHbl O
n 2. HanTu BEpPOATHOCTb TOrO, YTO X NPUMET 3Ha4eHue, NnpuHagnexawee nHtepsany (-2;3) .

44. CnyyanHas BennuMHa X pacrnpegeneHa no HopmarnbHOMY 3akoHy. MaTtemaTtudeckoe
oXuaaHue 1 cpefHee KBagpaTudeckoe OTKIIOHEHME 3TOW BeSIMYMHbI COOTBETCTBEHHO pPaBHbI 6
n 2. HanTu BEpOATHOCTb TOro, 4TO X MNpUMET 3Ha4YeHue, npuHaanexawliee nHrepsany (4;8).

45. lycTb BeC NOMMAHHOW pbIObl MNOAYMHAETCA HOPMarbHOMY 3aKOHY C MapamMeTpamu:
a=375r, o =25r. Hantu BepoATHOCTb TOro, 4YTO BEC NonmMaHHon pblbbl 6yaeT oT 300 r oo 425
r.

46. [OuameTp pgetanu, W3roTOBMAEHHOW LEXOM, SBASETCA  ClyyYyanlHOW  BENUYUHOWN,
pacnpegenieHHon nNo HopMmanbHoMy 3akoHy. [ducnepcua ee pasHa 0,0001, a maTemaTnyeckoe
oxunaaHue — 2,5 cMm. Hantm rpaHuubl, B KOTOpbIX C BeposTHOCTbIO 0,9973 3akntoveH guameTp
Haygaudy B3ATOW AeTanu.

47. CnyyanHas BennuMHa X  pacnpejeneHa no HopManbHOMY 3akoHy. CpegHee
KBagpaTuU4eckoe OTKIMoHeHWe 3Ton BenuumHbl paBHO 0,4. HanTm BepoOATHOCTb TOro, 4TO
OTKITOHEHME CfyYalHOW BenuMYMHbl X OT €e MaTemMaTU4ecKoro oXxmaaHus no abcomnoTHOW
BenuumHe dyaet meHbLe 0,3.

48. CnyyanHas BennuMHa X  pacnpejeneHa no HopManbHOMY 3akoHy. CpegHee
KBagpaTuyeckoe OTKIIOHEHME OTOW BenuyMHbl paBHO 2. HalWTu BeposATHOCTb TOro, 4TO
OTKITOHEHME CfyYalHOW BenMYMHbl X OT €e MaTeMaTU4ecKoro oXxmaaHus no abconoTHOM
BenuyunHe dyget meHbLue 0,1.

49. CnyyanHasa BenunumMHa X pacnpegerneHa no HopmarbHOMY 3aKOHY C MaTeMaTU4eCKUM
oxmnagaHnem 30 n gucnepcuen 100. HanWTu BEPOATHOCTb TOrO, YTO 3HAYEHME  CryyYyanHOW
BenuYMHbl X 3akrtoyeHo B uHTepsane (10;50).

5. MNpeaensHble TeopeMbl TEOPUN BEPOSATHOCTEN



1. OueHuTb C nomMowbo HepaBeHCTBa YebelleBa BEpOSATHOCTb TOro, 4TO: a) npu GpocaHum
MoHeTbl 500 pa3 uucno BbinageHun repba 6ymet 3aknodeHo mexay 200 m 300; 6) npu
6pocaHmm 10 urpanbHbIX KOCTEW CyMMa OYKOB OTKIOHUTCA OT MaTemMaTU4ecKoro OoXuaaHus
MeHbLUe, YeM Ha 8.

2. lucnepcus Kaxgon M3 JaHHbIX HE3aBUCUMMBbIX CIlyYalHbIX BENMYUH He npeBbiwaeT 5. Hantn
YUCMO 3TUX BENUYNH, MPU KOTOPOM BEPOSATHOCTb OTKINOHEHUS X cpeaHen apudmMeTU4eckon ot
cpeaHen apnpmMeTUYeckon nx MaTteMaTndecknx oxngaHnn meHee yem Ha 0,1 npesbicut 0,9.

3. OueHNTb BEPOATHOCTb TOro, YTo Npy BpocaHun moHeTbl 500 pa3 YyacTocTb nosiBfieHus repba
OTKINOHUTCS OT BEPOSATHOCTU NosiBreHust repba npu ogHoM GpocaHnm No Moaynto MeEHee YeM Ha
0,1.

4. CTpenok nonagaeT nNpu BbICTpene B MULLIEHb B OECATKY C BepoATHOCTbio 0,5, B AEBATKY —
0,3, B Bocbmepky — 0,1, B cemepky — 0,1. Ctpenok cgenan 100 BbicTpenoB. KakoBa
BEPOSATHOCTb TOro, YTO OH Habpan He meHee 940 o4koB?

5. MpwxuBatotca B cpeaHem 70% M3 Yncna nocakeHHbIX caxeHueB. CKOMbKO HYXXHO nocaguTtb
CaXeHueB, 4YToObl C BEPOATHOCTbIO He MeHbwen 0,9 oXxmaaTb, YTO OTKINOHEeHMEe 4ucna
NPWXMBLUMXCA CaXEHLEB OT MX MaTEMaTMYECKOro OXmAaHus He npesblwano 6bl N0 mMogysnto
407 PewnTb 3agadvy C UCnonb3oBaHMEM HepaBeHcTBa HebelleBa.

KoHTponbHbie paboTbl

KoHTponbHas pa6oTta Ne 1

HanpasneHune nogrotoekun 01.05.01 dyHOoameHTanbHble MaTeMaTUKa U YTBEP>XOARO
MexaHuka 3aB. kKadpepoK ypaBHEHWNI
Oucumnnuua B1.0.16 Teopust BEPOSATHOCTEWN B YaCTHbIX NPOU3BOAHbIX
Kypc 3 N TEOPUM BEPOATHOCTEMN
dopma o6yyeHns OyHasa ,

Bupg koHTponsa KoHTponbHasa pabota Ne 1 @‘7% A. B. Myuwiko

Bua attectauum Tekyuias
. .202

BapuaHT Ne 1

1. Hantn BEpOSTHOCTb TOro, YTO KOCTb, Haygady M3BreyYeHHas u3 nonHoro Habopa AOMUHO, He
coaepXuT yncna 5.

2. CTyaeHT 3HaeT otBeT Ha 20 TeopeTnyeckux sonpocoB M3 30 n cmoxeT pewntb 30 3agad m3
50. Onpegenutb BEPOSTHOCTb TOrO, YTO CTYAEHT NOSIHOCTbIO OTBETUT Ha OGMNET, KOTOPbIN COCTOUT U3
ABYX TEOPETUYECKMX BOMPOCOB M TPEX 3ajau.

3. Ha cknage umeetcsa 20 TenedoOHHbIX annapaTtoB Kopenckoro nponssoactesa n 30 — HeMeLKOro.
B cpegHem 5% kopewnckux annapatoB U 2% Hemeukux nmelT Opak. 1) HanTu BeposTHOCTb TOro, YTo
crny4vanHo BbibpaHHbIM annapat O6pakoBaHHbIA. 2) CnyyanHO BbiOpaHHbIM annapaT 6pakoBaHHbI. C
Kakon BEpOATHOCTbIO 3TOT annapat Obin HeMeLKum?

MpenogasaTtens ®. B. NonosaHeBa
HanpasneHnune nogrotoeku 01.05.01 dyHOoameHTanbHble MaTeMaTUKa U YTBEP>XOAKO
MEXaHuka 3aB. kadheapon ypaBHEHUN
Oucumnnuia B1.0.16 Teopusi BEPOSATHOCTEN B 4YaCTHbIX MPOU3BOAHbIX
Kypc 3 N Teopumn BEpPOSATHOCTEN
dopma 06yyeHus OyHas Cer
Bug koHTponsa KoHTponbHasa pabota Ne 1 %}‘/% A. B. yuiko
Bua atTtectaumm Tekyuias

. .202

BapuaHT Ne 2



1. B kopobke nexaT [OeBsATb KapTOYeK, Ha KOTOPbIX HanmucaHbl Uuudpbl oT 1 go 9.
MocnepoBaTenbHO BbIHMMAKT ABE KAPTOYKM M KNagyT UX psagomM — MonyyarT OBY3HAYHOE 4MCho.
Hanpumep, BbIHYyTbI KapTo4kM ¢ Yncnamum 1 u 3 — nonyyunnum ymcno 13, BblHYTbl KAPTOYKM C Yncrnammn 3 m
1 — nonyyunu yncno 31. Hantn BepoATHOCTb, YTO NOMy4YEHHOE YMCMO ABNSETCS NOMHbIM KBagpaToM.

2. V13 20 petanen, cpeam KOTOpbIX 8 BbICLLIEro KayecTBa, cry4variHbiM 0b6pa3om BbibupalTcs Ha
cbopky 5. KakoBa BEpOATHOCTb TOroO, YTO CPEAN HUX OKaXKETCA POBHO 3 AeTanu BbICLLIEro kayectsa?

3. YnakoBKa COCMCOK NpOM3BOANTCHA ABYMS aBTOMaTamMu C OAMHaKOBOW MPOU3BOAUTENBHOCTD 0.
Honga 6paka, gonyckaemoro nepebiM aBToMaTtoM, paBHa 5%, a BTopbiIM — 7%. 1) Hantn BeposiTHOCTb
TOro, YTO Hayadady B3dATas yrnakoBKka OokaxeTcsi OpakoBaHHOW. 2) Haygady B3siTas ynakoBKa Oka3anachb
OpakoBaHHOW. C KaKkon BEPOATHOCTbIO 3Ta yNakoBKa Npov3eegeHa nepebiM aBToMaToM?

MpenogasaTtenb ®. B. [onoBaHeBa
HanpasneHnune nogrotoeku 01.05.01 dyHOoameHTanbHble MaTemMaTuka u YTBEP>XOAHKO
MexaHuka 3aB. kKadeapov ypaBHEHWUI
Oucumnnuua B1.0.16 Teopust BEPOSAITHOCTEN B YaCTHbIX NPOU3BOAHbIX
Kypc 3 N TEOpUN BEPOATHOCTEN
dopma 06y4eHns O4yHas s
Bupg koHTpons KoHTponbHas paboTa Ne 1 4}7‘1/ A. B. Mywko
Bua attectauum Tekyuias

. .202

BapuaHT Ne 3

1. bpoweHbl OBe urpanbHble KOCTU. HanTu BEPOSTHOCTb, YTO CyMMa BbiNaBLUMX OYKOB paBHa
cemu.

2. V13 kopobku, B KOTOpOM HaxogaTca 12 kapaHaawen n 8 pyyek, Hayrag BbIHUMAKOT CeMb
npeameToB. Hantn BEPOATHOCTb TOrO, YTO BbIHYThI 3 PyYKM 1 4 KapaHaalua.

3. 13 10 cTpenkoB Tpu cTpernka nonagarwT B MULLIEHb C BepoATHOCTbO 0,8, NsATb CTPErkoB — C
BepodATHocTbio — 0,7, ABa cTpenka — ¢ BeposaTHocThio 0,6. 1) HanTu BEpoOATHOCTL TOro, UTO CryvyanHo
BblOpaHHbIA CTpenok nonan B uenb. 2) CrnyyanHo BbIOpaHHbIM CTpenok nonan B uenb. C Kakowu
BEPOATHOCTbIO 9TOT CTPESOK NPUHAANEXUT BTOPOW rpynne?

lMpenogasaTtens ®. B. lonoBaHeBa
HanpasneHune nogrotoekun 01.05.01 dyHOoameHTanbHble MaTeMaTUKa U YTBEP>XOAKO
MEexaHuka 3aB. kadheapon ypaBHEHUN
Oucumnnuua 61.0.16 Teopust BEPOSATHOCTEWN B YaCTHbIX NPOU3BOAHbIX
Kypc 3 1 Teopumn BEpoSATHOCTEN
dopma o6yyeHns O4yHas Cer
Bug koHTponsa KoHTponbHasa pabota Ne 1 %}‘/% A. B. yuiko
Bua attectauum Tekyuias

. .202
BapuaHT Ne 4

1. Bce rpaHn kyba packpacunu crnegyiowmnm obpasoM: Kaxgble ABe NMPOTUBOMNONOXHbIE rPaHN —
OOHOroO LBeTa: KpacHOro, XXenTtoro unu guoneToBoro; nobble Ase rpaHu, umetowmne obuiee pebpo, -
pasnunyHbIX UBeToB. 3atem Kybuk pacnununm Ha 125 oanHakoBbIxX KyOUKOB M TLATENbHO NepemeLuan.
Haitn BepoAaTHOCTb TOro, YTO Haydady U3BneveHHbIN KyouK MMeeT TONbKO OA4HY OKpaLLEHHYHO rpaHb.

2. B rpynne n3 12 4yenoBek YeTBEPO MMEIOT CNOpPTMBHbIE pa3psaabl. CnyvanHbivM o6pa3om rpynna
pa3bvBaeTcsa Ha ABe KOMaHAbl C OANHAKOBBIM YMCIOM y4acTHUKoB. Onpeaenntb BEPOSATHOCTb TOrO, YTO
B Ka)X[,0M KOMaHAE OKaXXeTCs paBHOE YMCO pa3psaHMKOB.

3. B uexe cabpukmn 30% npoaykumm nNpou3BOAUTCHA Ha NMepBOM CTaHKe, Ha BTopoM — 25%, a
ocTanbHasi NPoAyKUMst — Ha TpeTbeM cTaHke. [NepBbii cTaHoK AaeT 1% 6Gpaka, BTopon — 2%, TpeTum —
3%. 1) Hantm BepoATHOCTb TOro, YTO Cry4YanmHO BblOpaHHas eguHWUa npoAyKUMKM OKasanachb



OpakoBaHHOW. 2) CnyyanHo BblbpaHHas eguHMLA NpoAyKUMM oOkKaszanacb OpakoBaHHOW. Hantu
BEPOATHOCTb TOr0O, YTO OHa NPoOM3BeAeHa Ha TPETbEM CTaHKe.

MpenogasaTtenb ®. B. [onoBaHeBa

KoHTponbHas pabota Ne 2

HanpasneHnune nogrotoeku 01.05.01 dyHOoameHTanbHble MaTemMaTuka u YTBEP>XOAHKO
MexaHuka 3aB. kadheapon ypaBHEHMUN
Oucumnnuua 61.0.16 Teopust BEPOSAITHOCTEWN B 4YaCTHbIX MPON3BOAHbIX
Kypc 3 N TEOPUM BEPOATHOCTEMN
dopma o6yyeHns OyHasa

- Lot
Bua koHTpons KoHTponbHas pabota Ne 2 @7;’/ A. B. Myuiko

Bua attectauum Tekyuias
. .202

BapuaHT Ne 1

1. MpounsBoasaTcst nocneaoBaTenbHbIE UCMbITAHMS YeTblpex NPUOOPOB Ha HAOEXHOCTb. Kaxabin
cneaylowmi npubop McnbITbIBAETCA TOMBKO B TOM Criydae, ecnu npeablaylimi okasancsi HageXHbIM.
BepoaTHOCTbL BblgepxaTb MWCMbiTaHME Anst Kaxgoro npubopa pasHa 0,9. CoctaBbTe Tabnwuuy
pacnpegeneHns crny4yanHom BenuumHbl X , paBHOM YNUCIY UCMbITaHHbIX NPUBOpPOB.

2. Hantu p, cpyHKkumio pacnpegenennda, MX un DX , ecnu 3agaH pag pacnpegeneHus

X; -1 0 1 2 3

p. 0,2 0,1 p 0,3 0,2

3. Hantm F(X,y), matemMatnyeckoe oxuaaHue, KOBapUaUMOHHYID MaTpuuy W MNpOBEPUTb
CTOXaCTMYECKYH0 HE3aBUCMMOCTb KOOpAUHAT CriydanHoro Bekropa (x,y), ecnu

Y, 1 9 13

Xi

2 0,15 0,05 0,05

10 0,25 0,15 0,35

MpenogasaTtenb ®. B. [onoBaHeBa
HanpasneHnune nogrotoeku 01.05.01 dyHOoameHTanbHble MaTemMaTuKa U YTBEP>XOAKO
MEXaHuka 3aB. kadheapon ypaBHEHUN
Oucumnnuua 61.0.16 Teopust BEPOSATHOCTEN B YaCTHbIX NPOU3BOAHbIX
Kypc 3 N TEeopun BEPOATHOCTEN
dopma o6yyeHns OyHas e
Bug koHTponsa KoHTponbHas pabota Ne 2 %}‘/% A. B. yuiko
Bua attectauum Tekyuias
. .202
BapuaHT Ne 2

1. lMpomn3BoasaTcs 4YeTblpe He3aBUCMMbIX OnbiTa BepHynnu, npuyem BEpPOSTHOCTb ycnexa B
Kaxgom onbiTe paBHa 0.6. CnyyanHasa BenuumHa X - 4MCMO YCNexoB B 4eTblpex onbiTax. CoctaBbTe
3aKOH pacrnpeneneHuns crnyyamHom BeNMYuHbl X



2. Hantu p, dpyHKkumto pacnpegenerdnda, MX un DX , ecnu 3agaH psg pacnpegeneHus
X -2 -1 1 3 4

p |03 |01 |03 p 0,1

3. Hantm F(X,y), matematnyeckoe oxugaHue, KOBapUaUMOHHYID MaTpuuy W NpOBEPUTH
CTOXaCTUYECKY0 HE3aBMCUMOCTb KOOpPAUHAT Cny4YyanHoro Bektopa (X,Yy), ecnm

Y, 1 9 13

Xi

3 0,2 0,23 0,17

6 0,12 0,15 0,13

MpenopaBatensb @. B. lonoBaHeBa

HanpasneHune nogrotoskun 01.05.01 dyHOoameHTanbHble MaTemMaTuKa U YTBEP>XOARO
MexaHuka 3aB. kKadeapov ypaBHEHWUI
Oucumnnuua B1.0.16 Teopust BEPOSATHOCTEWN B YaCTHbIX NPOU3BOAHbIX
Kypc 3 1 TEOPUM BEPOSITHOCTEN
®opma 06yyeHna OvHag v
Bupg koHTponsa KoHTponbHas pabota Ne 2 @‘7% A. B. Myuiko

Bua atrectauum Tekyuias
. .202

BapuaHT Ne 3

1. 3 naptum koHTponep GepeT geTtanb M NpoBepsieT ee Ha cTaHdapTHocTb. Ecnn petanb
OKa3blBaeTCA HeCTaHO4apTHOM, TO AarnbHenlune ucnbiTaHus npekpawarTca. Ecnv getanb okaxeTtca
CTaHOapTHOW, TO KOHTponep OepeT cneaywollyt M Tak gdanee, HO BCero OH MpoBepsieT He Gornee
yeTblpex QgeTtanen. BepoATHOCTb B3ATMS HecTaHgapTHoW pgetanu paBHa 0.2. Hamgute 3akoH
pacnpeaeneHuns criydamHomn BenMUYuHbl X , paBHON YNCIy NPOBEPEHHLIX AeTanen.

2. Hantn p, dyHkumio pacnpegenenus, MX n DX , ecnn 3agaH psag pacnpeneneHus

X; -1 0 3 5 6

p |01 |03 p 02 |01

3. Hantm F(x,y), maTemaTnyeckoe oOxugaHue, KOBapuauUWMOHHYKO MaTpuuy U MpPOBEPUTH
CTOXaCTUYECKYI HE3aBUCUMOCTb KOOpAMHAT CryvanHoro Bektopa (X,y), ecnu

y, |1 0 1
X;
7 015 [021 0,24
9 018 |02 0,02

MpenopaeBaTtenb ®. B. lonosaHeBa




HanpasneHwne noarotoskn 01.05.01 dyHaamMeHTanbHble MateMaTtumka u YTBEPXOAIO

MexaHuka 3aB. kadheapon ypaBHEHMWN
Oucumnnnuna 51.0.16 Teopust BEPOSATHOCTEN B YaCTHbIX NPOU3BOLHbIX
Kypc 3 N Teopumn BEPOATHOCTEN
dopma 06yyeHns O4yHas .

Bupg koHTpons KoHTponbHas pabota Ne 2 4}7% A. B. Mywko

Bua attectaumm Tekyuias
. .202

BapuaHT Ne 4

1. N3BecTHO, 4TO B naptum u3 20 TenedOHHbLIX annapaTtoB MMeeTcs NATb HeOeWCTBYIOLLNX.
CniyyarHbiM obpa3omM M3 3ToM napTum B3ATO 4 annapata. Hawntm 3akoH pacnpeneneHunst criyvdaniHom
BEMNYUHBI X - YnCna HEAEWCTBYOLWMX annapaToB cpean BbibpaHHbIX.

2. Hantu p, cpyHKkumio pacnpegenernda, MX un DX , ecnu 3agaH pag pacnpegeneHus

X: -3 -1 4 6 8

p |02 |03 p 02 |01

3. Hantm F(X,y), marematnyeckoe oxugaHue, KOBapuMaUMOHHYIO MaTpuuy W MNpPOBEPUTb
CTOXaCTMYECKYI0 HE3aBUCMMOCTb KOOpPAMHAT CriydyanHoro Bektopa (X,Y), ecnu

y, |2 4 11
Xi

3 015 [0,05 0,25
8 018 [0,12 0,25

lMpenogasaTtens @. B. lonoBaHeBa

OnucaHne TeXHONOrMM NpoBeaeHUA

Tekywiaa aTrectaums npoBoaUTCA B COOTBETCTBUM C [lonoxeHnem O Tekyuien
aTTectauyum obyyawwmxcsa no nporpammamMm  Bbicwero obpasoBaHus  BopoHexckoro
rocyapCTBEHHOro yHMBeEpcUTeTA.

Tekywasa atrectayms NpoBoANTCS B hopMax: NMUCbMEHHbIX paboT (MMCbMEHHbIE ONPOCHI,
NPaKTUKO-OPUEHTMPOBAHHbIE M AOMALUHWE 3afaHusl, KOHTPOSbHble paboTbl), PPOHTaNbLHOro
yCTHOro onpoca. Kputepun oueHMBaHus NpMBeLAEHbI HUXE.

Tekywaa aTrectauma npegHasHadyeHa Ona  MNpoBepkM  xoda, KadectBa W
CBOEBPEMEHHOCTU (POPMUPOBAHUS KOMMETEHUUN, CTUMYNMPOBaHUA y4ebHON OeAaTenbHOCTU
oOyvyaroLlmnxcsa, COBEPLUEHCTBOBAHMS METOOUK NPOBEAEHMS 3aHATUMMA  pasnU4YHbIX TUMOB,
CBOEBPEMEHHON KOPPEKTUPOBKM OWWMOOK M HETOYHOCTEM B MOHUMAHMM U 3aNOMUHAHUK
n3naraemoro matepuana.

MepuogmyHocTb, (bOpMblI U METOAbl NPOBEAEHUS TEKYLIMX aTTecTaumn onpenensarTcs
npenogasaTtenem.

Tpe6oBaHuA K BbINOJNTHEHUIO 3a4aHUN

®poHTanbHbIM ONPOC NPOBOAUTCA B YCTHOM DOPME U HUKaK He oueHuBaeTcd. [1pakTuko-
OPUEHTUPOBAHHbIE, AOMALLUHNE N KOHTPOSbHbIE 3a4aHuUs BbIMOMHAKTCA B NMCbMEHHON dopMe.

Mpn Tekywem KOHTpONe YpOBEHb OCBOEHUA y4ebHOW AUCUMMAMHBI U CTENEHb
ChopMNPOBAHHOCTI KOMMNETEHUMN ONPEeaensatnTCa OLEHKaMM «3a4TEHO» N «HE 3a4YTEHO».



3a NpakTMKO-OpMEHTUPOBAHHbIE 3adaHuMs WM OOMalHWe 3afaHus  BbICTaBNSAETCS:
«3a4TeHO», ecnu:

- obyvalLWnnca AeMOHCTPUPYET MOSIHOE COOTBETCTBME 3HAHWW, YMEHWA, HABbIKOB BbICOKMM
nokasatensam, cBob6oaHO onepupyeT NpUoBpeTeHHbIMU 3HaHUAMU, YMEHUAMU, NPUMEHSIET UX
Npu peLLeHnn NPakTUYECKNX 3agay;

- obyvalolmncs OeMOHCTPUpPYeT COOTBETCTBME 3HAHUW, YMEHWUA, HaBbLIKOB [LOCTATOYHO
BbICOKMM MOKa3aTeNnsM, HO [OMNYyCKaeT He3HauuMTesnbHble OLIMOKW, HETOYHOCTW, UCMbITbIBAET
3aTpyAHEHUS NPU peLleHnn NpakTUYeCcKnxX 3agav;

- oby4yaroLwmncsa 4eMOHCTPUPYET HEMOSTHOE COOTBETCTBME 3HAHWUW, YMEHUIN, HABbIKOB CPEOHUM
nokasarernsm, AonyckaeT 3HauuTeNbHble OWNBKM Npu peLleHnn NpakTU4ecknx 3agay;

«He 3a4TeHO», ecnv obyvaloLNNCa AEMOHCTPUPYET ABHOE HECOOTBETCTBME 3HAHWUWA, YMEHWUN,
HaBbIKOB Aa)e HU3KMM MoKasaTesnsim.

3a KOHTPOSNbHYK paboTy CTaBUTCSA OLIEHKA «3a4TeHO», B crnyyae, ecnu obyvarowmicsa
BbIMNOJSTHUIT:

- MpaBUNbHO M B MOMHOM oObObemMe BCe 3aJaHus KOHTPOSbHOW paboTbl, nokasan
OTIIMYHbIE BNageHUs HaBblkaMW NPUMEHEHUS MOJSTYYEHHbIX 3HaHWA U YMEHUN MpU peLLeHum
npocpeccrnoHarnbHbIX 3a4a4 B paMmKax YCBOEHHOIo Matepuana;

- oOyyalWnnca BbINOMHUIT BCe 3adaHWs C HebOMbLUMMKU HETOYHOCTAMM W MokKasan
XOpoLine BrafeHusl HaBblkaMW MPUMEHEHMS MOJSTYYEHHbIX 3HAHWA WU YMEHWUA MpPU pPeLleHnn
npocpeccrnoHarnbHbIX 3a4a4 B paMmKax YCBOEHHOIo Matepuana;

- obyyatowmin BbINOSTHMA NOSIOBUHY U3 MPEANOXKEeHHbIX 3a4aHnA NpaBuibHO, OCTarbHbIe
C CYLLEeCTBEHHbIMM HETOYHOCTSAMW W MoKasasn yaoBneTBOpUTENbHOE BradeHWe HaBblkaMu
NONyYeHHbIX 3HAHUA U YMEHUI NpW peLleHnn NpodeccnoHanbHbIX 3a4ay B pamkax YCBOEHHOIo
MaTepuana.

B ocTanbHbIx cnyyasx obyyaroLemycs CTaBUTCS 38 KOHTPOSIbHYIO paboTy «He 3a4TeHO».

20.2 NMpomexyToyHana aTrectauus
lMpomexyToyHasa aTTecTaumns no AUCUUNIIMHE OCYLLIECTBIISIETCA C NOMOLLIbIO CreayroLwmx
OLIEHOYHbIX CPEACTB:
NMMCbMEHHbBIA OTBET Ha Bonpockl 1 3agaHnsa KM k ak3ameHy n cobecepoBaHmne no
BOMpPOCaM W 3afaHusIM K 3K3aMeHYy.

MepevyeHb BONPOCOB K 3K3aMeHY

. CnyyanHble cobbiTus, nx knaccudmkaums.

. dencTtBua Hag coObITUAMMN.

. CnyyaiHble cobbiTus. Anrebpa cobbiTnin (TEOPETUKO-MHOXECTBEHHASA TPaKTOBKA).
. CBONCTBO CTAaTUCTMYECKOWN YCTONYNMBOCTN OTHOCUTENBHOM YacTOTbl COBLITHS.
. CTtatuctmyeckoe onpeaeneHne BEpOSTHOCTH.

. Knaccunueckoe onpegeneHme BepoATHOCTMW.

. ANemMeHTbl KOMOMHaTOPUKN.

. FleomeTpunyeckoe onpegeneHne BEpOSTHOCTH.

9. Akcmomatumyeckoe onpeaeneHne BEpOSTHOCTH.

10. CBovicTBa BEPOATHOCTEMN.

11. KoHe4YHoe BEPOATHOCTHOE MPOCTPAHCTBO.

12. YcrnoBHble BEPOATHOCTU.

13. BeposaTHOCTb Npon3BeaeHnsa cobbiTnn. He3zaBnCUMOCTb COObITUIA.

14. BeposiTHOCTb CyMMbl COBbITUIA.

15. ®opmyrna nofnHON BEPOATHOCTM.

16. ®opmyna baneca (Teopema rmnoTea).

0o ~NOO OB WDN PR



17.
18.
19.
20.
21.

HesaBucumble ncnbitaHnsa. Cxema bepHynnu.

dopmyna beprynnu.

[MpenenbHble TeopeMbl B cxeme bepHynnu.

[MoHsATME cryvYanHOW BENMYUHLI. 3aKOH pacnpeaeneHus cny4yanHom BENNYMHbI.
3akoH pacnpeaeneHuns OUCKPETHON cnyyYyanHon BennymHbl. MHOroyronbHUK

pacnpeaeneHus.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

®yHKUMA pacnpeneneHns n ee CBOUCTBA.

DyHKUMA pacnpeaeneHnss ANCKPETHOW CRyYanHOW BENNYNHBI.

[MnoTHOCTbL pacnpeneneHns u ee cBOUCTBA.

Yucnosble XxapakTepUCTUKU CRyYanHbIX BENNYMH.

MponssoadaLasa pyHKuuS.

OcHOBHbIe 3aKOHbI pacnpeaeneHns OUCKPETHbIX ClyYanHbIX BENUYNH.

OcCHOBHbIe 3aKOHbI pacnpegeneHns HenpepbIBHbIX CITyYanHbIX BENUYMH.

[MoHATNE O cucTeMe CnyyamHbIX BENMYMH M 3aKOHe ee pacnpeaeneHus.

OyHKUMA pacnpeneneHmsa oByMEepPHON CriyYanHon BeNUYMHbI 1 ee CBOUCTBA.
[MNoTHOCTL pacnpeneneHnsa BEpOATHOCTEN ABYMEPHOM Cry4YaHOW BESTUYUHLI U ee

CBOWCTBA.
32.3aBUCMMOCTb M HE3ABMCUMOCTb ABYX CITy4alHbIX BESTUYUH.

33.
34.

YcnoBHble 3aKOHbI pacnpeaeneHus.
YuncnoBble XxapakTePUCTUKM ABYMEPHOWN Cry4yanHoN BenuYnHbl. MaTtemaTnyeckoe oxuaaHue

n ducnepcun4.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

KoppensaunmoHHbin MomeHT. KoadhduruneHT koppensuuu.
[BymepHoe HopmarbHOe pacnpegeneHue.

Perpeccusi. Teopema 0 HopManbHOM KOppensaumu.
MHoromepHas cnydanHas BenudnHa (obLmne ceegeHus).
Xapaktepuctmyeckas yHKUMS N ee CBOMCTBA.
XapakTtepuctmnyeckas yHKUMS HOpMaribHOM CrlydanHOW BENNYNHBI.
OYHKLMSA OQHOrO Cny4yamHoro aprymeHTa.

PyHKUMA OBYX CITyYaNHbIX apryMeHTOB.

PacnpegeneHue yHKUNN HOpMasbHbIX CRyYanHbIX BENNYMH.
HepaBeHcTBO YebbilweBa.

Teopema YebbiweBa.

Teopema bepHynnu.

LleHTpanbHasa npegensHasi Teopema.

WHTerpansHasa Teopema MyaBpa-Jlannaca.

MpumepHoe coaepxaHne KUM k ak3ameHy

HanpasneHnune nogrotoeku 01.05.01 dyHOoameHTanbHble MaTeMaTUKa U YTBEP>XOAKO
MEXaHuka 3aB. kadheapon ypaBHEHUN
Oucumnnuia B1.0.16 Teopusi BEPOSTHOCTEN B 4YaCTHbIX MPOU3BOAHbIX
Kypc 3 1 TEOpU BEPOATHOCTEN
dopma 06yyeHusa OyHag Cer

Bug koHTponsa 3k3ameH @‘7% A. B. yuwiko

Bug atTtectaunn [NpomexytoyHas

. .202

KoHTponbHO-n3amepurtenbHbii matepuan Ne 1



Teoperuyeckas 4acTb

1.

(6cmasvme nponyuieHHble C1108a)
€CTh YuCIIOBask (YHKIUS, ONIPEICTICHHAs] Ha TPOCTPAHCTBE MIEMEHTAPHBIX COOBITHI (), T. € OHA KAXKIOMY

SJICMEHTApHOMY COOBITHIO (® CTaBHUT B COOTBETCTBHUE ,HGFICTBHTCJ'IBHOC gucino X = X (CO) , e Q.

2. JIro6oe mpaBuio (Tabnuna, GyHKIus, rpadyk), TO3BOISIONINE HAXOAUTh BEPOATHOCTH MPOU3BOJIBHBIX
coObITHii A < Q (B 4aCTHOCTH, BEPOSTHOCTh TOTO, YTO JAHHAS C. B. IPUMET KOHKPETHOE 3HAYCHUE WJIH
TMIOTIAJICT B 33aHHBII UHTEPBAJ), HA3bIBACTCS

(6cmasvme nponyujeHHbvle C106a)

3. latb onpenerienne GyHKIUU pacnpeieieHus ¢. B. X .

4. OyHKIHMS pacnpe/ieNieHus CITyqaiflHol BEJTMYMHBI 00Ia1a€eT CIEAyOIMME CBOHCTBAMH:
1. F, (x) orpanmuena: 0< F, (x)<1;
2. F,(X) - neyosiBaromas Qpynkuus Ha R, 1. e. Fy (X,) > F, (%), ecmm X, > X ;
3. Fy(+0)=0, F, (—»)=1;
4. Fy (x) nenpepbiBua ciesa B mo6oii Touke X € R, 1. e. Fy (x—0)=F, (X) npn Bcex X e R;
5. P{a<X <b}=F(b)+F(a).

Ykaxure HOMCEpa BCPHLBIX YTBep)K,HeHHﬁ. Te YTBCPIKACHUS, KOTOPBIC HEBCPHDbI, €CJIN TAKOBBIC UMCHOTCA,
3alMMIINTE B IPaBUJIBHOM BUJIC.

5. @yHKIHS pacupeneseHus 1. ¢. B. X HMeeT BU:

rJIe CYMMHPOBaHHE BEIETCS 110 BCEM MHJIEKCaM | , JIUIsl KOTOPBIX, , XeR.

6. Jlatp ompeneneHue U cHopMyIupoBaTH CBOMCTBA MaTeMaTHYeCKOro OXumanus MX IucKpeTHOH
Clly4yailHOM BeMTU4MHBI X .

CBoMcTBa MaTeMaTHYECKOT'O OKUTaHHS:
1.

2.
3.
4

7. datb onpenenenue aucnepcuun DX ciyuaiinoii Benmnuunsl X .



8. CBoNCTBa IUCIIEPCUH:
1.
2.
3.
4

9. 3anoyiHUTE TAOIHILY.

O6o3HaueHNe dopmyna Ha3zBanue

Yucno pasmenieHuid u3 1 31€MEHTOB
o K snemenros (0 <k <n)

R,
n!
ki(n—k)!
Al
Ck

n+k-1

HYCTB B MHOXECTBE U3 1 3JIEMEHTOB

ects K Pa3TUYHBIX TUTIOB 3JIEMEHTOB,
IIPY 3TOM 1-# TUII 3JIEMEHTOB

nosTopsiercst N pas, 2-# Tun
9IICMEHTOB MoBTOpsieTcst N, pas, ...,
K -it T semenToB noBTopsiercst N
pas, mpuatom N, +N, +---+N =N.
Torja nepecTaHOBKH 3JIEMEHTOB

JIAHHOTO MHOYKECTBA HPE/ICTABISIOT
c000¥ IepeCTaHOBKH C IOBTOPEHUIMU

10. ITycTb coObITHE A MOXKET IPOU30MTH TOJIBKO C OXHUM M3 coobITnil H,, H,,

n
H,, ..., H,, oOpasyromux mnoiHyr Ipynmy IHOINapHO HECOBMECTHBIX COOBITHH, T. €. ZHi =Q u
i=1

Hi-H; =& V(i#]),rme i=Lnu j=1n. Torma BeposATHOCTb COOBITUN A BBIMHUCIAETCA MO GOpMyIIe

P(A)=
Coberrus H;, H,, H,, ..., H, Ha3pBaro, kak npaBuio, THIIOTE3aMH.
11. IIycts cobmtus H,, H,, H,, ..., H, o0Opasyror nomnyio rpynmy coOwithii. Torga ycioBHas

BeposTHOCTB coObitHs H, (K =1,n) mpu ycnoBuu, uro cobbTue A mpousonuio, 3anaercs GopMmyaoi




rae P(A)= - (popMyJ1a MOJHOM BEPOSATHOCTH.

12. BeposTHOCTH TOrO, YTO B N UCHBITAHUSAX, YIOBJICTBOPSIONIMX cXxeMe bepHymmu, coObite A
HACTYIUT:

a) xo1s1 61 O1tMH pa3 — pasHa P, (m>1) = :
0) He MeHee M, pa3 u He Gonee M, pa3 — paBHA
P(m<m<m,)=

13. Ilycte yHKIUS pacrpeneneHus FX(X) JaHHOM H. ¢. B. X HempepsiBHA U auddepeHuupyema
BCIOZLy, KPOMe, OBbITb MOXET, OTZe/IbHbIX ToueK. Torna npoussoanas f, (X) ee dyHkuuu pacnpenenenus

HA3BIBAETCS INIOTHOCTH Paclpesiesienust BeposTHocth H. ¢. B. X 1 f, (X)=Fy (x).

[InoTHOCTH pacmpeneneHus 001a1aeT CIeAYIOIUMH CBOMCTBAMMU:

agrwbdE

14. MaTemaTHyecKkoe oKuaaHue (MM cpeaHee 3HaueHne) MX HempephIBHOI ciTydaifHON BeanumHbI X
¢ IWIoTHOCTBIO BepositHoctn Ty (X) Haxomures mo popmyae:

1) T(x—a)k - fy (x)dx 2) Tx- f,

+00 +00
3) [(x—ay-f(x)dx  4) [x*-f (x)dx
15. Jns mo0oit cnydaiiHOW BenuuuHBI X , UMEIOIIeH MaTematndeckoe oxuaanue M (X), aucrnepcuro

D(X), n moboro & >0 crnpaBeaTMBO HEPABEHCTBO:

1) P(X ~M(X)|2 g) > 1K) (X) 2) PX —M(X)| 2 ¢) < 2.
&

3) P(X —M(X)|<g)<1-—22 (X) 4) P(|X—M(X)|£g)2L2<).
&

IIpakTHyeckas 4acrTe.

Ne 1. Tlaptus uspenuit comepxkut 10% Hectannmaptubix. Ilycte X - ciydaifHas BelMYMHA — YHUCIIO
CTaHJAPTHBIX M3AeNuil B BbIOOpKe 0O0BEMOM 5 wuznenuil. Haiitu ¢yHkuuio pacnpepeneHuss X u

BEpOATHOCTH P { X > 1} .

Ne 2. B cnenuanu3upoBaHHyI0 OOJIBHUITY MOCTyNalT B cpeaneM 50% GonbHbIX ¢ 3aboneBanueM K, 30%
O0onpHBIX C¢ 3a0oneBanueM P, 20% - c¢ 3a0oneBanueM M. BepostHocTh momHOTO M3neueHus 6omne3nu K
paBHa 0,7; nns 3aboneBanuii P u M »tu BepositHocTH coOoTBeTcTBeHHO paBHBI 0,8 u 0,9. bonbHOH,
MOCTYNUBIIMKM B OOJbHMILY, OBbLI BBIMUCAH 3J0pOBbIM. HaliTH BEpOSITHOCTH TOTO, YTO 3TOT OOJBHOM
cTpaznan 3aboneBanuem K.

MpenopaeBatenb ®. B. lonosaHeBa




Hanpasnenne nogrotoBkn 01.05.01 dyHoameHTanbHble MareMaTtumka u YTBEP>XOAKO

MexaHuka 3aB. kadheapon ypaBHEHMUN
Oucumnnuua 61.0.16 Teopust BEPOSAITHOCTEWN B 4YaCTHbIX NPON3BOAHbIX
Kypc 3 N TEOPUM BEPOATHOCTEN
dopma 06yyeHns OyHasa ,

Bua koHTponsa 3k3ameH @‘7% A. B. Myuiko

Bup atTtectaunmn [NpomexytoyHas

. .202

KoHTponbHO-u3MepuTenbHbIn MaTepuan Ne 2

TeopeTuyeckas 4acTb

1.

(6cmagvme nponyuieHHnble c106a)
€CTh YuCIIOBask (YHKITUS, ONIPEICTICHHAS] Ha TPOCTPAHCTBE AIIEMEHTAPHBIX COOBITUH (), T. € OHA KAXKIOMY

JJICMCHTApHOMY COOBITHIO (® CTaBHUT B COOTBETCTBHUE ,HGIZCTBHTCHLHOC qucino X = X ((0) , e Q.

2. JIro6oe mpasmiio (Tabmuna, GyHKIMs, rpaduK), MO3BOJISIONUE HAXOIUTh BEPOSATHOCTU MPOU3BOJIBHBIX
coOpiTuii A < (2 (B 4aCTHOCTH, BEPOSITHOCTh TOTO, YTO JaHHAS C. B. IPUMET KOHKPETHOE 3HAUYCHUE HIIU
MoTMaJieT B 3aJJaHHBI MHTEPBAN), HAa3bIBACTCA

(6cmasvme nponyujeHHble C106a)

3. date onpeneneHue GyHKIUUA pacrpeesieHus ¢. B. X .

4. OYHKIMS pacnpe/ieNieHus CITydaifHOl BEJTMYMHBI 00Ja1a€eT CIEAyIOIMME CBOHCTBAMH:
1. F, (x) orpanmuena: 0 < F, (x)<1;
2. F,(X) - neyosiBaromas Qpynkuus Ha R, 1. e. Fy (X,) > F, (%), ecmm X, > X ;
3. Fy(+0)=0, F, (—»)=1;
4. Fy (x) menpepbiua ciesa B mo60i Touxe X € R, 1. e. Fy (x—0)=F, (X) npn Bcex X € R;
5. P{a<X <b}=F(b)+F(a).

Vkaxure HOMCpa BCPHBIX YTBCp)KI[eHHﬁ. Te YTBCPKACHUSA, KOTOPBIC HCBCPHDbI, €CJIN TaKOBBIC UMCHOTCA,
3alMMIINTE B IPaBUJIBHOM BUJIC.

5. @yHKIHs pacupeneneHus 1. ¢. B. X HMeeT BUJ:

r/Ie CYMMHPOBaHHE BEIETCS 110 BCEM HHJIEKCAM | , ISl KOTOPBIX, , XeR.

6. Jlatp ompeneneHue U cPopMyIHpOBaTH CBOMCTBA MaTeMaTHYeCKoro okumanus MX nuckpeTHon
CllyyailHOM BeMU4UHBI X .



CBoMcTBa MAaTEMATUYECKOI'0 OXKUTAHUS:
1.
2.
3.
4

7. Hate onpenenenue aucrnepcun DX ciydaiitHoit BenumunHabl X .

8. CBoliCTBa IUCIIEPCUH:
1.
2.
3.
4

9. 3anonnure TabIUIy.

O6o3HaueHNe dopmyna Ha3zBanue

Yucno pazmenieHuit u3 N 31eMeHTOB
no K snemenros (0 <k <n)

R,
n!
ki(n—k)!
Al
Cril(+k—1

HYCTB B MHOXECTBE U3 1 3JIEMEHTOB

ects K Pa3IMYHBIX THUIIOB DJIEMEHTOB,
IIPY 3TOM 1-# TUII 3JIEMEHTOB

nosTopsiercst N pas, 2-i tun
3JIEMEHTOB moBTOpsieTcs N, pas, ...,
K -it Tn snemenTos nosropsiercst N
pas, npu atom N, +N, +---+N =N.
Tornaa nepecTaHOBKH 3JIEMEHTOB

JIAHHOTO MHOYKECTBA HPE/ICTABISIOT
c000¥ IepeCTaHOBKH C IOBTOPCHHUSIMHU

10. ITyctb coObITHE A MOXKET IPOM30MTH TOJIBKO C OJHUM M3 coObITHii H,, H,,




n
00pa3yIoIMX TOJIHYIO TPYIIY IOMApHO HECOBMECTHBIX COOBITHM, T. €. ZHi =Q u
i-1

H H

31 e n?®

Hi-H; =& V(i#]),rme i=Lnu j=1Ln. Torma BeposATHOCTb COOBITUN A BBIMHUCIAETCA 10 GopMyIie

P(A)=
CoOwrrus H;, H,, H;, ..., H, Ha3sbBalo, kak npaBuio, TMIOTE3aMH.
11. Ilycte cobmrmua H,, H,, H,, ..., H, o0pasyror momnyro rpynmy coOwithii. Torga ycioBHas

BepoATHOCTH coObITus H, (K =1;n) mpu ycnosuu, uro codbiTHe A HMPOHM30IIIO, 3a1aeTcst HopMyIoi

rne P(A)= - popMyIIa OTHON BEPOSATHOCTH.

12. BeposTHOCTH TOro, YTO B N UCHBITAHUAX, YAOBJIETBOpAIOLIMX cxeme bepHymim, coObite A
HACTyIUT:

a) XoTs1 Ol OtuH pa3 — pasHa P, (m>1) = :
0) He MeHee M, pa3 K He Ooslee M, pa3 — paBHa
P(m<m<m,)=

13. Ilycte ¢ynxmus pacnpenenenus F, (X) JaHHOW H. ¢. B. X HempepbiBHA U AuddepeHnnpyema
BCIOJLy, KPOME, OBITh MOXET, OT/IEIbHBIX To4eK. Torna nponssoanas f, (X) ee dynkumu pacupenenenns

HA3BIBAETCS INIOTHOCT PAcTIpesiesienust BeposTHocth H. ¢. B. X 1 f, (X)=Fy (x).

IInoTHOCTB pacipeaciCcHus O6J'Ia,Z[aeT CIICAYIOUMHU CBOMCTBaMHM:

agrONE

14. MaremaTnueckoe oxuaanue (WM cpeanee 3HaueHne) MX HenpepbIBHOM ciiydaiiHON BeMUYMHBI X
¢ IIOTHOCTBIO BepositHoetn Ty (X) Haxomures mo popmyae:

1) T(x—a)k - £y (X)dx 2) Tx- fi (X)dx

3) T(x—a)2~ fy (x)dx 4) Ix X) dx

15. Jlnst moOo¥ ciiydaiiHOM BeIMUUHBI X , UMEIOIIEH MaremaTHueckoe oxkumanue M (X), aucnepcuro
D(X), u mo6oro & >0 crnpaBeTMBO HEPABEHCTBO:

1) P(X -M(X)[z &)= —== ( ) 2) P(|X—M(X)|25)2D(2();
&

3) F’(|X—'V|(X)|S«9)21—M 4) PUX ~M(X)[< &) > 2X)
&

IIpakTH4Yeckas 4acTs.



Ne 1. U3 10 TeneBu30poB Ha BHICTaBKe OKa3aluch 4 TeneBuzopa pupmsl «Sony». Haynauy ans ocmotpa
BBIOpaHbl 3 TeneBu3zopa. COCTaBUTh 3aKOH paCIpeIeNiCHUs CIYYalHOW BEJIMYMHBI - YUCIA TEICBU30POB
¢bupmer «Sony» cpeau 3 otoOpaHHBIX. HaliTH maremaTtnuyeckoe OXHIaHHME, TUCIIEPCHIO M CpeIHee
KBaJ[paTUYECKOE OTKJIOHEHUE 3TOM CilydaliHON BEJIMYMHBI.

Ne 2. B cnenmanu3upoBaHHYIO OOJILHUILY TTOCTYMArOT B cpeaneM 50% OonpHBIX ¢ 3aboneBanueM K, 30%
601bpHBIX ¢ 3a0oneBanueM P, 20% - ¢ 3aboneBanuem M. BeposTHOCTh monHOro usneyeHus 6osie3nu K
paBHa 0,7; mns 3aboneBanwii P u M 3TH BeposTHOCTH coOTBeTCTBEeHHO paBHbI 0,8 m 0,9. BonbHOMH,
MOCTYNUBIIMKM B OOJbHUILY, OBbLI BBIMUCAH 3J0pOBbIM. HaliTH BEpOSITHOCTH TOTO, YTO 3TOT OOJLHOM
cTpanan 3adoneBanuem K.

Mpenogasartenb ®. B. N'onoeaHeBsa
HanpasneHune nogrotoskun 01.05.01 dyHOoameHTanbHble MaTeMaTUKa U YTBEP>XOARO
MexaHuka 3aB. kKadhepor ypaBHEHWNI
Oucumnnuua 51.0.16 Teopust BEpOSATHOCTEN B YaCTHbIX NPOU3BOLHbIX
Kypc 3 N Teopumn BEPOATHOCTEN
dopma 06y4eHns O4yHas Cr
Bug koHTpons Ok3ameH @7% A. B. Mywko
Bupg atTtectaunm [NpomexytoyHas
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KoHTponbHO-namepurtenbHbin Matepman Ne 3

TeopeTuyeckas 4acTb

1.

(6cmasvme nponyuieHHble C106a)
€CTh YuCNoBas (QYHKIUS, ONpeieTICHHast Ha TPOCTPAHCTBE IIEMEHTAPHBIX COOBITHI (), T. € OHA KAXKIOMY

3JIEMEHTAPHOMY COOBITHIO (@ CTaBUT B COOTBETCTBHE JACHCTBUTENbHOE YHCIO X = X (a)) , we Q).

2. JIro6oe mpaBuiio (Tabnuia, GyHKIus, rpaduk), TO3BOJISIONINE HAXOAUTh BEPOSTHOCTH MPOU3BOIBHBIX
coOprTii A < () (B 4aCTHOCTH, BEPOSITHOCTh TOTO, YTO JaHHAS C. B. IPUMET KOHKPETHOE 3HAYCHUE WU
MOTIaJIeT B 3aJJaHHBIN MHTEPBAT), HA3bIBACTCS

(6cmaevme nponyujennbvie ci106a)

3. latb onpeneneHue GyHKIMU pacnpeneneHus c. B. X .

4. OYHKIWMS paCTIpe/IENeHHs] CITy9aiflHON BETMYMHBI 00Ia1a€T CIEAYIOLMMH CBOMCTBAMM:
1. F, (X) orpanmuena: 0 < F, (x)<1;

F, (X) - HeyObiBaromas pyrkuust Ha R, 1. e. Fy (X,) = Fy (X)), ecmm X, > X,

Fy (+oo):0, Fy (—oo)zl;

F, (X) HenpepsiBHa cneBa B moGoii Touke X € R, T. e. F, (Xx—0)=F, (X) npu Beex xeR;
P{a<X <b}=F(b)+F(a).

a M D



YKkaxxuTe HOMEpa BEPHBIX YTBEP:KIACHUMN. Te yTBep:KAeHUs, KOTOPhIE HEBEPHBI, €CJIM TAKOBBIE UMEIOTCH,

3alMMIINTE B IIPpaBUJIBHOM BUJC.

5. @yHKUIMS pacnipeAesieHus 1. ¢. B. X UMeEeT BUJI;

rac CyMMUpPOBaHHUE BEACTCA 110 BCEM MHACKCAM i , 4JIs1 KOTOPhIX,

, XeR.

6. Jlate ompenenenue u chopMynIHpoBaTh CBOMCTBA MareMarudeckoro oxuganus MX auckperHoit

CIIy4aliHOU BeMYUHBI X .

CBolicTBa MaTEMAaTUYECKOTO OXKHUIAHUS:
1.

2.
3.
4

7. Jate onpenenenue aucrnepcun DX ciywaiinoit Benuuunasl X .

8. CBoONCTBa IUCIIEPCHUH:
1.

2.
3.
4

9. 3anosiHuTE TAOIHILY.

O6o03HaueHne Dopmyia HasBsanue
Uucno pazMenienuii u3 N 31eMeHTOB
o K snementos (0 <k <n)
R,
n!
ki(n—k)!
A
k
Cn+k—1

[TycTs B MHOXeCTBE U3 1 371€MEHTOB

ecth K pasimuHBIX THIIOB 37EMEHTOB,
IIPU 3TOM 1-11 THII 3JIEMEHTOB




nosTopsiercst N pas, 2-i tun
3JIEMEHTOB moBTopsiercst N, pas, ...,
K -it Tun snemenToB noBTopsiercst N
pas, mpu atom N, +N, +---+N =N.

Torzna nepecTaHOBKH HJIEMEHTOB
JAaHHOTO MHOYKECTBA MPENCTaBIIOT
€000 IepecTaHOBKHU C MMOBTOPEHUSIMH

10. ITyctb coObITHE A MOXKET IPOM30MTH TOJIBKO C OJHUM M3 coObITHi H,, H,,

n
H,, ..., H,, oOpasyromux mnomHyl rpynmy [ONapHO HECOBMECTHBIX COOBITHH, T. €. ZHi =Q u

i=1

Hi-H; =& V(i#]),rme i=Lnu j=1Ln. Torma BeposATHOCTb COOBITUN A BBIMHUCIAETCA 1O GOpMyIie

P(A)=
CoOwrtus H, H,, H;, ..., H

, Ha3bIBalO, KaK IIpaBuIO, THIIOTC3aMH.

11. IIycts cobmtua H,, H,, H,, ..., H, o0pasyror nomnywo rpynmy coOwithii. Torga ycioBHas

BepoATHOCTH coObITus H, (K =1;n) mpu ycnosuu, uro codbiTHe A HMPOH30IILIO, 331aeTcs HopMyIoi

rne P(A)= - opMyIa HOTHON BEPOSATHOCTH.

12. BCpOHTHOCTB TOTO, YTO B N MCHOBITAHUAX, YIOBJICTBOPSIOIIHMX CXEME EepHYJ'IJ'II/I, coopiTHe A
HAaCTYIIHUT:

a) xoTs1 61 o1MH pa3 — paHa P, (m>1) =
0) He MeHee M, pa3 u He Ooylee M, pa3 — paBHa
P(m<m<m,)=

13. Ilycte ¢ynxmus pacnpenenenus F, (X) JaHHOW H. ¢. B. X HempepbiBHA U AugepeHnnpyema
BCIOJly, KPOME, OBITh MOXKET, OTAEIbHBIX ToueK. Toraa npoussomnas f, (X) ee ¢pyHkunm pacnpenenenus
HA3BIBAETCS INIOTHOCT PAcTIpesiesienust BeposTHocTh H. ¢. B. X 1 f, (X)=Fy (x).

IInoTHOCTB pacipeaciCHus OGJ’I&,Z[&GT CIICAYIOUMHU CBOMCTBaMHM:

asrwONE

14. MaremaTnueckoe oxuaanue (WM cpeanee 3HaueHne) MX HenpepbIBHOM ciiydaiiHON BeMWYUHBI X
¢ IWIOTHOCTBIO BepositHoetn Ty (X) Haxomures mo popmyse:

1) T(x—a)k - £y (X)dx 2) Tx- f (X)dx




3) T(x—a)z- f, (x)dx 4) Tx" - f, (x)dx

15. Ecnu c. B. X IpUHUMAET TOJILKO HEOTPUIIATENIbHbIC 3HAYCHUSI U UMEET MaTeMaTUUECKOE OXKUJIaHUE,
TO IS JTI0OOTO TOJIOKHUTEIBHOTO yrcia A BepHO HEPABEHCTBO:

1) P(X ZA)S].—% 2) P(X < A)> M(i()
3) P(XSA)<—M(AX) 4) P(XZA)SM(AX)

IpakTnyeckasi 4acTb.

Ne 1. Jlana mI0THOCTh BEPOATHOCTH CIIyYalHOM BETMYUHBI X .

0 mpu  X<0,
2
f(x) = {1-% mpu 0<x<a,
a a
0 npu  X>a

Haititu ¢ynkuuto pacnpenenenus Fy (X); BEPOATHOCTh TMONAJaHUA CIy4allHOW BeIMYMHbI X B

a
IIPOMEKYTOK > < X < @; YUCIIOBBIE XapaKTEPUCTUKHU BenuuuHel X : my,, Dy, oy.

Ne 2. B cnenuanu3upoBaHHYI0 OOJIBHUITY MTOCTYNa0T B cpepneM 50% GombHbIX ¢ 3a0oneBanueM K, 30%
6onpHBIX C¢ 3a0oneBanueM P, 20% - c¢ 3a0oneBanueM M. BepostHocTh momHoro m3neuenus 6oiesnu K
paBHa 0,7; nns 3aboneBanuii P u M »Tu BeposTtHOCTH cooTBeTcTBeHHO paBHbI 0,8 u 0,9. BonbHOMH,
MOCTYNUBIIMKM B OONbHUILY, OBLI BBIIUCAH 310pOoBbIM. HallTh BEepOSATHOCTH TOr0, YTO ATOT OOJBHOM
ctpasai 3aboneBanueM K.

lMpenogasaTtens @. B. lonoBaHeBa

OnucaHne TexHonormu npoBegeHus

lMpomexyToyHaa aTTecTauna npoBoauMTCA B CcoOTBeTCcTBUM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumMm obyyalwmxcs N0 nporpaMmmamMm  Bbiclwero obpasoBaHus
BopoHexckoro rocygapCTtBeHHOro yHmBepcuTeTa.

lMpomexyToyHasa atTecTaums NPoOBOAUTCS B KOHLE YeTBEPTOro cemectpa M 3aBepluaet
n3ydeHue gncumnnuHbl. OHa HanpaBneHa Ha onpeaeneHne ypoBHS M Ka4eCcTBa YCBOEHUS BCEro
MaTepuana aucuuninHel « Teopusa BepoaTHOCTENY.

KOHTpONbHO-M3MepUuTerbHble MaTtepuarbl NPOMEXYTOYHOW aTTecTaumm BKOYAKT B
ceba TeopeTmyeckMe BOMPOCHI, MO3BOMSAIOLWINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA W
npakTu4yeckne 3agaHud, Mo3BONSAKLWME OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN
HaBbIKOB.

Kaxablh KOHTPONbHO-U3MEPUTESNbHBLIN MaTepuan Ana npoBedeHUd MNPOMEXYTOYHOMU
aTTectaummn Bknoyaet Ne 3agaHuin (BONPOCOB WU/MMNW NPaKTUYMECKUX 3adaHui) ONA KOHTPOns
3HaHUN, YMEHUIN N BrlaieHNN B paMKax OLEHKN YPOBHS CPOPMUPOBAHHOCTU KOMMETEHLNN.

=

Tpe6OBaHMﬂ K BbINOJIHEHUIO 3a4aHUMN, WKanbI U Kputepuu oueHmnBaHusA



Ana oueHuBaHWs pes3ynbTatoB OOy4eHMs Ha dK3aMeHe WCMNOoMb3YyTCa creayrolue
nokasartesnu: BriafieHne HaBblkaMW MPUMEHEHUS TeOPEeTUYECKUX MOoZeNnen npu niaHMpoBaHUN
paboT B npodeccnoHanbHon cepe AeaTEeNbHOCTU U FTPAaMOTHOM MHTEpPNpeTaunmn nosyYeHHbIX
pes3ynbTaTtoB; YMeHue pelatb 3afayn pasfnyHoOro YpPOBHS CIOXHOCTU U3 Kypca Teopuu
BEpPOSAITHOCTEN; Hanuyne UeNfioCTHOro npeactaBneHnss o crnocobax  MCnonb3oBaHUA
MaTeMaTM4yeckoro annapata npu peweHun 3agady B obnactm  npodecCuoHanbHbIX
nccnenoBaHum, 06  obwmx  3aKOHOMEPHOCTAX  CMEXHbIX MaTeMaTUyeCKnx n
€CTECTBEHHOHAay4HbIX AuCuMnMH 1M cnocobax UX  MCNOMb30BaHUA MpU  peLleHun
npodeccnoHanbHbIX 3a4a4 B NpodeccnoHanbHO-NpodunbLHON obnacTu.

[Ana oueHnBaHMs pe3ynbTaToB OOy4YeHUs] Ha 9K3aMeHe WUCMoNb3yeTca YeTblpex
BOannbHag WKana: «OTIIMYHOY», «XOPOLUOY, «YA0BNETBOPUTENBHO», KHEYAOBNETBOPUTESTBHOY.

B xoge npeaBapuTensHOro oueHMBaHUS UCNOSb3yeTca criefyoLllasa YMcreHHas wkana:

5 Gannoe crtaeaTcAa, ecnu obyvarwmnca OEMOHCTpUpPYET rnybokoe M BCECTOPOHHEE
3HaHWe npegMeTa, MNpeKkpacHO OpPUEeHTUMPYeTCs MO BCEeW AUCUMMINHE, [oKasaTenbHO W
NOrMYyeckn BbIBEPEHO W3naraetT wMartepuan, Ha Bce Bonpocbl KM paeT npaBusibHblE,
ncyepnbiBaroLwme, 060CHOBaHHbIE OTBETLI, MPaBUIbHO U METOAUYECKN BEPHO peluaeT 3adaHus
NPaKTUYECKOro CoAepXKaHusl, fierko oTBeYaeT Ha AOMOMHUTENbHbIE N YTOYHSAIOLWME BOMPOCHI,
cBOOOOHO onepupyeT NPUOBPETEHHBIMU 3HAHUAMU, YMEHUSIMU, N HaBblKaMW, MPUMEHSAET KX
npy peLLeHnn NpakTUYeCcKnx 3agay;

4 Hanna crtaBaATcd, ecnv obyvawwunica TBepaO 3HaeT maTtepuan no AUCUMNinHE,
NpPeKpacHO OPUEHTMPYETCH MO OCHOBHbLIM €€ pa3fenam, NpakTUyYeckn Bcerga gokasatesnibHO U
NOrnM4yeckn BbIBEPEHO wu3naraet maTepuan, Ha Bce Bornpocbl KMM pgaet npasBusibHble,
ncyepnbiBaloLme, 060CHOBaHHbIE OTBETbI, HO OOMNYyCKaeT HETOYHOCTU U HeNpuHLUMNuarbHble
OWKNOBKK, NpaBUNBHO U METOAMYECKM BEpHO peluaeT 3afdaHusa NpakTUYecKoro copepXaHus,
UCNbITbIBAET He3HauyuTerbHble 3aTpyaHEeHWsl, OTBeYass Ha AOMNOSHUTESbHbIE U YTOYHSOLWME
BOMPOCHI, yMeno onepupyeTt NnpnobpeTeHHbIMU 3HAHUSMU, YMEHUSIMU, U HaBblkaMu, NMPUMEHSIET
UX MpU pelleHun MpPakTUYeCcKNX 3agady, OOHaKO WCMbITbIBAET 3aTPyAHEHUA Npu pelueHuu
NpakTUYeCcKnx 3agad nNo OTAeNbHbIM TEMaM;

3 6anna crtaBsTcH, ecnu obyyarowmmnca 4eMOHCTPUPYET HEMOSMHOEe 3HaeT Matepuana no
ANCUMNIIMHE, MNJIOXO OPUEHTUMPYETCA MO OCHOBHbIM ee pasfgenam, wusnaraet matepwan
0e3pokasaTtenbHO, Ha HekoTopble Bonpockl KM gaeTt nnbo HenpaBunbHble, NMOO HEMOMHLIE,
nmbo HeobOCHOBaHHbIE, AOMycKaeT HETOYHOCTM B OnpeaeneHunsx u  opMynnpoBKax,
UCMbITbIBAaeT 3aTpyAHEHUHA, OTBeYas Ha AOMNOSIHUTENbHbIE U YTOYHSAKOLWME BOMPOCHI U MpuU
peLLeHnn NpakTUYecknxX 3agad no oTaerbHbIM TeMaM;

2 B6anna ctaBsTcH, ecnu obyyarLwmnnca 4eMOHCTPUPYET ABHOE HECOOTBETCTBUE 3HAHUN,
YMEHWN, HABbIKOB MPMBEOEHHbIM KpUTEPUSM, NpeabsBnaeMbIM K oueHke 3 banna.

[anee, KONNYECTBEHHYIO OLIEHKY NEPEBOAMM B KAYECTBEHHYIO CrieayowmMm obpasom:

OLEHKa «OTNINMYHO» - COOTBETCTBYET 5 Bannawm;

OLIEHKa «XOpoLlOo» - COOTBETCTBYET 4 Bannawm;

OLeHKa «y4OBMEeTBOPUTENBHO» - COOTBETCTBYET 3 Hannam;

OLEHKa «HeyooBNeTBOPUTESTbHOY» - COOTBETCTBYET 2 Bannam.

YpoBeHb
Kputepuu oueHnBaHus KoMmneTeHumnm COOpPMUPOBAHHOCTHN LLikana oueHokK
KoMneTeHunmn
Ob6yyatoLwumiics: oeMOHCTpUpyeT rnybokoe u MoBbILWEHHBIN OTnuyHo

BCECTOPOHHEe 3HaHue npeameTa; npekpacHo
OPUEHTMPYETCS NO BCEWN ANCUUNINHE;
JokasaTenbHO N NOrnm4eckn BbiBEPEHO
nsnaraeTt matepwvarn; Ha Bce Bonpocbkl KM
AaeT npasurbHble, UCYepnbiBatoLme,
060CHOBaHHbIE OTBETbI; NPABUIIBHO U
MeTOANYECKN BEPHO peluaeT 3adaHuns




NPaKTUYECKOro CoAepXKaHust; NNerko oTeeyaeT
Ha OOMONHUTENbHbIE U YTOYHSIIOLLME
BOMPOCbI; cBOGOAHO onepupyeT
NPUOGPETEHHBIMM 3HAHUAMWU, YMEHUSIMA U
HaBblkaMW, YBEPEHHO NPUMEHSIET UX NpU
peLleHnM NpaKkTUYeCcKMX 3aaay.

OObyuvatowminca: TBepao 3HaeT maTepman no [ocTaTouHbIN XopoLuo
OVCUMMNNNHE; NPEKPacHO OpPUEHTUPYETCS NO
OCHOBHbIM €€ pasfenam; npakTu4eckn
BCerga AokasaTerlbHO U JIorMyecku BbIBEPEHO
nanaraeTt maTepuan; Ha Bce Bonpockl KUM
JaeT npaBuibHbIE, MCHEpPNbIBAOLLNE,
060CHOBaHHbIE OTBETbI, HO JONyCcKaeT
HETOYHOCTU N HENPUHLMANANbHbIE OLLNGKN;
NpaBWibHO 1 METOONYECKN BEPHO peLLaeT
3afaHns NpakTU4YEeCKoro coaepxaHus,
UCMbITbIBAET HE3HAYUTESNbHbIE 3aTPyOHEHMS,
oTBeYasi Ha AOMONHUTENbBHbIE U YTOUYHSIIOLWNE
BOMPOCHI, yMENo onepupyeT
NpMoBpEeTEHHbIMM 3HAHUSIMU, YMEHUSIMA 1
HaBblkaMW, MPUMEHSET UX NPU PELLIEHNN
NpaKTUYecknx 3agay, OgHaKoO, UCMbITbIBAET
3aTpyAHEHNS NpU pPeLLEeHNN NPaKTUYECKMX
3agay no oTAaenbHbIM TEMaM.

O6yvaromincs: oeEMOHCTpUpyeT NoporoBbii YOoBneTBOpUTENbLHO
dparMeHTapHble 3HaHUSA Matepuana no
ONCLMNIIMHE; MNNOX0 OPUEHTUPYETCS Mo
OCHOBHbIM €€ pasgeniam; nsnaraet matepuarn
Oe3nokasaTenbHO; Ha HEKOTOpbIE BOMPOCHI
KM paeT nnbo HenpaBunbHble, 6O
HenornHble, NMOo HeoboCHOBAHHbIE OTBETHI;
AonyckaeT HETOYHOCTU B OnNpeaeneHnsix n
bopMynMpoBKax; UCMbITbIBAET 3aTPYAHEHUS,
oTBeYas Ha AONOSNTHUTENbHbIE N YTOYHSOLWNE
BOMPOCHI 1 MPU PELLEHUN NPAKTUYECKMX
3aJa4 no oTAenbHbIM TeMaM.

Ob6yuatominca oeMOHCTpUpyeT SBHOE - HeynoBneTBopuTenbHO
HEeCOoOTBETCTBUE 3HAHUIN, YMEHUI, HABbLIKOB
NpvBEAEHHbIM KpUTEPUAM, NpeabsBNAeMbIM
K OLleHKe «YOBNETBOPUTEITbHOY.

20.3 ®dOHO OLEHOYHbIX CpeacTB C(OPMUPOBAHHOCTU KOMMNETEHUMN CTYOEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUsA AMarHOCTUYeCKux pabort

OrK-1 CnocobeH NpMMeHsITb 3HaHe (byHAaMEeHTanbHOM MaTeMaTUKN U €CTECTBEHHOHAYYHbIX
ANCUMNAWH NPpUY peLleHnn 3agad B 0651acTn eCTECTBEHHbBIX HAYK U MHXXEHEePHOW NpakTuke

3agaHuga OoTKpbITOro Tuna (Ymcrno)

3aganue 1.

CKOnbKO CyLlecTByeT pasnuyHbiX BapMaHTOB Bblibopa 2-X CTYAEHTOB M3 rPynnbl, COCTOALLEN U3
9 cTyAeHTOB, AN NOe34KN B 2 pasnnyHbIX CTPaHbl ...

PeweHune.



Uncno pasnuyHbIX BapyaHTOB BbIOOpa CTYAEHTOB 13 9 MO 2 — 3TO YNCNO pa3MeLleHnin AZ,

_ak !
dopmyne ymcna pasmeLleHnin Ah = (n—k)! nony4Ynm:
9! 9l
ST Tt TR el
OTBeT: 72
3apaHue 2.

Habupas Homep TenedoHa, aboHeHT 3abbin ABe nocnegHve UUdpbl U, MOMHS NULb, YTO 3TU
undpbl pasnuyHble, Habpan wnx Haygady. KakoBa BEpPOATHOCTb TOro, 4TO0 Homep HabpaH
npaBuIibHO (OTBET OKPYrNUTE A0 ThICAYHbIX) ...

PeweHwue.

2
[Be nocnegHve undgpbl MoxHO Habpate Aj; cnocobamu, a GnaronpusiTcTBoBaTh CoGbITUIO B
(undpbl HabpaHbl NpaBubHO) ByaeT ToNbKO oAnH cnocob. NoaTomy

pm=to 1 1 g0
AL 109 90 -

OTtBeT: 0,011

3apanue 3.

B noceBax nweHuubl Ha paensHke umeetcsa 90% 340poBbiX pacTeHun. BbibupatT aea
pacteHunda. OnpeaennTb BEPOATHOCTb TOrO, YTO CPeAn HUX XOTS Bbl OAHO OKaXeTcsl 340POBbIM.
PeweHnune.

O6o3Hauum A, - nepBoe pacTeHue 3gopoBo; A, - BTopoe pacteHue 3aopoBo; A+ A, - xoTs
6bl 0AHO pacTeHune 300poBo. Tak kak cobbiTns A u A, coBmMecTuMble, TO

P(A+A)=P(A)+P(A)-P(AA)=09+0,9-0,9-0,9=0,99
OTBeT: 0,99

3apanue 4.
B marasuvHe npogatoTca anekTporiaMmnbl NPpOM3BOACTBA TPeX 3aBOAOB, MpUYEM [ONS NepBoro
3aBoga - 30%, BToporo - 50%, Tpetbero - 20%. Bpak B ux npogykuum coctasBnsieT
COOTBETCTBEHHO 5%, 3% u 2%. lNokynaTenb Kynun anekTporiamny B 3TOM MarasmHe, U OHa
okaszanacb 6pakoBaHHOW. HanTun BEpOATHOCTb TOro, YTO 3Ta Nlamna M3roToBfeHa Ha BTOPOM
3aBoge....
PeweHue.

Myctb cobbiTve H; coctonT B TOM, YTO BbIGpaHHas namna npousBefeHa Ha NepBOM 3aBofe,
H, Ha BTopom, H, - Ha TpeTbem 3aBoge. O‘-IeBI/I,D,HO'

P(H) == P(H;) =, P(H) ==

MycTb cobbiTve A cocTouT B TOM, YTO BbiGpaHHas namna okasanacb GpakoBaHHoun; A|H,
o3HayaeT coObiTMe, cocTosilee B TOM, 4TO BblOpaHa OpakoBaHHas namna u3 namn,

npousBefeHHbIX Ha | -oM 3aBoge. V13 ycnosus 3agadn cregyer:

5 3 2
P(A|H,)=—; P(A|H,)=—; P(A|H;)=—.
(AIH) =22 P(AIH,) == P Hy) =

Mo dhopmyne nNonNHomM BEpOATHOCTU NMonyvyaem



P(A):i 5 +£. 3 +£i:0’034
10 100 10 100 10 100 '

Toraa BEpOATHOCTbL TOro, YTO 3Ta SlaMmna u3roToBsieHa Ha BTOPOM 3aBofe no popmyne baneca
paBHa

P(A|H,)P(H,) 0,03-0,5

P(H, 1A)= P(A) 0,034

~ 0,441

OTtBerT: 0,441

3apaHue 5.
[MnoTHOCTL pacnpeneneHus criydanHom BeNMYuHbl & MmeeT Buz,
ccosx, —x/2<x<rxl2,
p(x) =

0, X<—-m/l2;, x>xl2.

. V4 T
Haiitn BepossTHocTb P (E <X< EJ :

Pewenne. CHavana onpegenum BenuuunHy napametpa C. 1o cBONCTBY HOPMUPOBKU
wl2

Cc jcosxdx:l

—l2

1
Ortcloga cnepyert, 4to C = E

7 T
OyHkumst F(X) Ha npomemyTKe(—oo;—Ej paBHa HymMiO, Ha NPOMEXYTKE (_E’Ej aTa

+sin x

T
JYHKUMS paBHa , HA NPOMEeXyTKe (E;+ooj dyHKUMS paBHa 1.

P(z/6<x<ml3)=(1+sinx)/2 =0,75

7l6 —

a2 1+1-(1+1/2)
2

OTtBeT: 0,75

3agaHusa 3akpbIiToro Tuna (Ha cooTrBeTcTBUE)

3agaHue 6.
YcTaHOBUTE COOTBETCTBUE MeXAy QYHKUMEN MNMOTHOCTU pacnpeneneHnsi BepOosTHOCTEN

Hel'lpeprBHOIZ c. B. X 1 3Ha4YeHNsAMM ee MaTeMaTU4ecKoro oXnagaHuna n agncnepcumn

1
Fo() = i§’ x € [1; 4] M(X) =15 D(X)=075
0, x¢&][1;4]
1
fx(x) = iZ’ x &2 2] ME) =0, D)=
0, x€&[-2;2] 3
1 . )
fx(a) = IS’ xelhel M(X)=35 DX)=—
0, x¢[1;6] 12
5
M(X) =15, D(X) = E




PelwleHne.

1) C. B. X paBHOMepHo pacnpeaeneHa Ha otpeske [1; 4l:a =1,b = 4.
b+a

M(X)=— = 2,5;
D(X) = - =2 =2-07s
2) C. B. X paBHOMepHO pacnpeaeneHa Ha otpeske [—2; 2]:a = —2,b = 2.
M(X) b+a — 0;
D(X) = _(b @? _ 42 _16 _ 4
12 12 12 3
3) C. B. X paBHOMepHo pacnpegeneHa Ha otpeske [1;6]:a=1,b = 6,
M(X) = =2 =35,
D(X) = vt _ 3 _2s
12 12 12
3apaHuve 7.

YcTaHOBUTE COOTBETCTBUE mMexay (*)yHKLl,MEVI NNOTHOCTU pacrnpeneneHna BepOFITHOCTeIZ
HeﬂpeprBHOVI c. B. X 1 3Ha4YeHUAMN ee MaTeMaTUYECKOro oXngaHuna n gucnepcumn

1
_ —1- 25
fx(x) = 15’ xel=1:4] MX)=15 DX)=—
0, x¢&[1; 4] 12
1
- € [2;4]
(x) = {2 MX)=3, DX)==
fx 0, xe[2: 4] (X) (X)
1
fx(x) = {? €l=1 6] M(X)=25 DX)=—
0, x¢&[-1;6]
M(X)=8, DX)=-35
PeweHne.
1) C. B. X paBHOMepHO pacnpepeneHa Ha otpeske [—1; 4]:a = —1, b = 4.

M(X) = b*“_15
=02 _ 5 _ 25

D(X) = =—.
12 12~ 12
2) C. B. X paBHOMepHo pacnpefeneHa Ha otpeske [2; 4]:a =2, b = 4.
M(X) = f”‘_a =3
(b a? _ 4 _1
D(X) = ==,
12 12 3
3) C. B. X paBHOMepHo pacnpeneneHa Ha otpeske [—1;6]:a = —1, b = 6.
M(X) = *’*—“ =2,5:
(b a)? 49
D(X) = TR
3apaHue 8.

YcTaHoBUTE COOTBETCTBME MeXAy QyHKUMEeNn NNOTHOCTU pacrnpefernieHnss BepOATHOCTEN
HenpepbIBHOW C. B. X 1 3HAaYEHUAMU ee MaTemMaTUYeCKOro OXnaaHus v aucnepcum

fx(x) ={e:’ xx<200 MX)=1, DX)=1




_(2e7%, x=0 1 1
=" 55 MX) =5, DX) =7
_(3e73*, x=0 1 1
fﬂx)—{ 0 x<0 M@ =5, DX =5
1
M) =2, D)=
PeweHue.
1) C. B. X UMeeT nokasaTenbHoe pacrnpeaeneHue ¢ napametpom a = 1.
1 .
D(X) = iz =1.
2) C. B. X UMeeT nokasatensHoe pacrpeieneHune ¢ napameTpom a = 2.
11
R
D(X) = ; = Z
3) C. B. X UMeeT nokasatensHoe pacrpeeneHue ¢ napameTpom a = 3.
11
OERE
D(X) = ; = a
3apganue 9.

YcTaHOBUTE COOTBETCTBME MexXay GYHKUMEN MMNOTHOCTM pacnpeneneHns BeposiTHOCTEN
HenpepbIBHOW C. B. X 1 3HAYEHUAMU ee MaTemMaTUYeCKoro OXnaaHus 1 aucnepcum

fx(x) = {1‘;; xf}” M(X)=2, D(X)=

fx() = {";’: x’:—;o MX)=3, DX)=9

fx(x)={%z_§’ xio M(X)=5 D(X)=25
— MX)=1 DX)=-=

PeweHue.

1
1) C. B. X UMeeT nokasaTtenbHoOe pacrpeaeneHune ¢ napameTpom a = bt

1
2) C. B. X UMeeT nokasaTenbHoe pacnpeeneHue ¢ napameTpom a = Pt

M(X) =~ =2;
D(X) = iz 4.
M(X) = i 3
D(X) = iz 9,

1
3) C. B. X UMeeT nokasatensHoe pacnpeerneHue ¢ napameTpom a = ot

M(X):i:S;




D(X) = ai = 25.

3apanue 10.
YcTaHoBUTE COOTBETCTBME MeXay QYHKUMEN pacnpefeneHna HenpepbiBHOW CcryyYyanHou

BenuuuHbl X 1 ee MMoTHOCTbIo pacnpeageneHuna:

0, x <2 1
x® 1 Zx, x€[23
) =195-3 2=x=3 fx(x)={5x x €23l
1, x> 3 0. xel23l
Fr() =% —3x 25053 fx(x)={§x_§’ x (23]
1, x >3 0, x & [2,3]
(0 < 2
23 ’1 g x? 1 23
FX(x)=<E—Z9C2, 2<x<3 fX(x)z 2 2x’ X '
\ 1, x >3 0, x € [2,3]
2
= € 2,3
fx(x)={3x’ x €12,
0, x¢][23]
PeweHne.
Bocnonbayemcsi TeM, uto fx(x) = F'x(x). Umeem
0, x¢&[23]
1) fy () = Fy() = {ix: enal
f 0,  xe&[23]
2) fy(o) = F'y(x) = {gx 1 ey
0, x <2
3 fx() = Fx(x)=12-2x 25x<3
0, x >3

Kputepun n wkanbl oueHnBaHua 3agaHnn ®0OC:

1) 3apaHus 3akpbiToro Tuna (BbI6op 0AHOr0 BapmMaHTa OTBETA, BEPHO/HEBEPHO):
1 6ann — ykasaH BepHbI OTBET;

0 6annoB — yka3aH HEBEPHbIN OTBET.

2) 3agaHusa 3akpbITOro Tuna (MHOXKECTBEHHbIN BbIOOD):

2 Banna — ykasaHbl BCe BEpPHble OTBETHI;

0 6annoB — ykasaH XoTs Obl OANH HEBEPHbIN OTBET.

3) 3agaHusa 3aKkpbITOro Tuna (Ha CooTBETCTBUE):

2 banna — BCe COOTBETCTBUA ONpeneneHbl BEPHO;

0 6annoB — xoT4a 661 O4HO CONOCTaBIIEHNE ONpeneneHo HEBEPHO.
4) 3agaHust OTKPbITOro Tuna (KOPOTKUM TEKCT):

2 Banna — ykasaH BEPHbI OTBET;

0 6annoB — yka3aH HEBEPHbIN OTBET.




5) 3apgaHus oTkpbITOro TMna (4YMcrno):
2 Banna — ykasaH BEPHbI OTBET;
0 6annoB — ykasaH HEBEPHbIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYWTCA K MCNOMb30BaHMIO NpU NpoBeAeHun
ANarHOCTUYECKUX pPaboT C LieNibio OLIeHKM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUS OAAHHOW
AUCUMNNUHBbI (3BHaHMW, YMEHUN, HaBbIKOB).



