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PABOYASA NPOrPAMMA YYEEHON OAUCLUUNIUHDI

51.0.19 Teopus BepoATHOCTEN

1. Kog u HaumeHOBaHMe HanpaBlieHnsa NnoAroToBKW.

02.03.01 MaTemaTuKa 1 KOMNbIOTEPHbIE HayKKN

2.

Mpodunb noagroTroBkn 1: MatemaTnyeckme MetToabl U KOMMNbIOTEPHbIE TEXHONOMMU B
€CTeCTBO3HaHMU, IKOHOMUKE U ynpaBlieHUn.
Mpodunb noaroTtoBkn 2: MatemaTnyeckoe U KOMNbLIOTEPHOE MoaAeNMpoBaHue.

3. Keanudukaums BbinyckHuka: bakanasp

4. dopma oby4yeHus: OyHasn

5. Kadbenpa, orBevarowaa 3a peanusauuio aucumnnuHbl: Kacdenpa ypaBHeHun B
YacCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTuyeckoro cakynbteTa

6. CocTtaBuTenu nporpamMmmsbli: Aou,., K.cp.-M.H. Panxenbrays J1.b.
7. PekomeHpoBaHa: HaydHo-meToaM4YeckMM COBETOM MaTemaTudeckoro dakyrnbTeTta

MpoTtokon Ne 0500-06 ot 25.05.2023
8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 5



9. Llenn u 3apaum y4e6HON ANCUUNIIUHDBI

Llenamun ocBoeHus y4ebHOM ANCUUNIINHBI ABASIOTCS:

- O3HaKOMJIEHUWe criylaTenien co CToXacTUYeCKUM NoAXo40M OnucaHus obLLIMPHOro
Knacca peanbHbIX (OU3MYECKUX ABMEHUN, He YKNaablBatoLWKUXCA B paMKu OeTepMUHUPO-
BaHHbIX KOHCTPYKLMMI;

- NPUMEHEHne MeToa0B M TeopeTnyeckon 6asbl, HEOGXOANMbIMK OIS OCyLlecTBe-
HUS NPOrHO30B B 0611aCTN CNyYanHbIX SIBAEHNNA.

3agayn yyebHOM ANCUNNIINHDI:

- NU3y4eHMe YNCMEHHbIX 3aKOHOMEPHOCTEN B ONbITax, pe3ynbTaTbl KOTOPbIX HE MOTYT
ObITb Npeacka3aHbl 0QHO3HAYHO 4O NPOBEAEHNSA UCTbITAHWUIA;

- BNageHne ocHOBaMM CO34aHUsa MatemaTU4eckux moaenen (T.e. onnucaHnem siene-
HWA NPy NOMOLLM Habopa CTPoro onpeaeneHHbIX CMMBOSIOB M onepauuin Hag HAMN).

10. MecTo yyeb6HOM AaucumnnuHbl B cTpykType OOI: OucunnnuHa «Teopus BEpOSATHO-
cteny» oTHocuTca K bnoky 1 ObBsizatenbHoOM Yactu, T.e. siBnsieTcs obsisaTtensHon Aucumn-
NANHOW ANsa n3ydeHus obyyarowmnmmca. [na ero ycnewHoro ocBoeHnsa Heobxoanumbl 3Ha-
HUA U YMeHNd, NpuobpeTeHHble B pesynbtaTte obyvyeHuss MO NpefLlecTBYOWUM (a Takke
napanfenbHO n3yvyaeMbiM) OUCUUNIMHAM: MaTeMaTUYeCKUn aHanms, KOMMMEKCHbIN aHa-
nn3, yHKUMOHanbHbIM aHanua, anrebpa, auddepeHunaneHble ypaBHeEHUS W Op.
MpucTtynas K usydeHuo JaHHOW AUCUUNIUHBI, CTYOAEHT LOMKEH UMETb TeOpPeTUYECKY U
npakTU4eCKyto NOAroToBKY No anrebpe n Havyanam aHanusa, No reomeTpuu, T.e. BNageTb
MaTeMaTUYEeCKUMM 3HAHUSMWU, YMEHUAMU N HaBblkaMu, NMoslyYeHHbIMU B 0OweobpasoBa-
TenbHbIX YYpexXaeHUsiX; KpoMe Toro Heobxoanmbl rnybokne 3HaHus B 0gHOM K3 doyHAaa-
MEeHTasnbHbIX pa3fgenoB MateMaTuUkm — MaTeMaTMY4EeCKOM aHanmse.

11. MnaHupyemble pe3ynbTaTbl OO0y4YeHUs MO AUCLMUNIIMHE/MOAYNK0 (3HaHUA, yme-
HUsl, HaBbIKK), COOTHECEHHbIe C MNIaHUPYeMbIMU pe3yribTaTaMU OCBOEHUsi obpa3o-
BaTesIbHOM NporpamMmbl (KOMNEeTeHUUAMU BbINYCKHUKOB):

Kog HasBaHwve kom- Kog(bt) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
neTeHumm
YK-1 CnocobeH ocy- YK-1.1 AHanuanpyet npobnem- 3HaTb, Kak aHanM3npoBaTb NPobnemHyto
LLeCTBNATb MO- HYIO CUTYaLMIO KaK Cu- CUTYyaLMIo KaK CUCTEMY, BbISBASS ee Co-
UCK, KpUTnYe- CcTeMy, BbISIBMsSS ee Co- CTaBMSIOLLME U CBA3N MEXAY HUMM
CKUW aHanms un CTaBnsloLMNE 1 CBA3N
CUHTES MHAOP- MEXY HAMM YMeTb aHanM3npoBaTb NPOGIEeMHY0 cu-
MaLm, npume- Tyauuio Kak CUCTEMY, BbISIBSS ee COo-
HSTb CUCTEM- CTaBMSIOLLME U CBA3N MEXAY HUMM
HbIV NOAXOA ATIA Bnagetb meTtoauvkon aHannsa npobnem-
PeLLISHA no- HOW cuUTyaumMen Kak CUICTEMOWN, BbISIBIIAS
CTaBMEHHbIX
sanau €e COCTaBnsALWue 1 CBA3M MeXay HUMU
YK-1.2 Wcnonk3ys noruko- 3HaTb Kak ucnonb3oBaTb MOrMKo-
METOAONMOMYECKUA UH- | METOAONOMMYECKNIA UHCTPYMEHTaPUI,
CTPYMEHTapUn, KPUTUYE- | KPUTUYECKM OLIEHMBATL HaAEXHOCTb UC-
CKW OLleHMBaeT HafexX- | TOYHMKOB MHAOPMaLMK, COBPEMEHHbIX
HOCTb UCTOYHMKOB WH- KOHUenuuin ¢omnocodCckoro 1 coumanbHo-
dopmauumn, coBpemMeH- ro xapakrepa B CBOel npegMeTHon obna-
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HbIX KOHLenumin uno-
cocbckoro u coumarnbHOro
Xapaktepa B CBOE
npeameTHon obnactm

CTHn

YMeTb NcnonbL3oBaThb NOMMKo-
MEeTOO0NOMMYECKUIA MHCTPYMEHTapUN,
KPUTMYECKN OLIEHMBATb HAOEXHOCTb UC-
TOYHUKOB MHPOPMaLMK, COBPEMEHHbIX
KOHUenuuin ¢omnocodckoro 1 coumanbHo-
ro xapaktepa B CBOel npegMeTHon obna-
cTn

BnageTtb HaBbIKOM MCMOMb30BaHMSA f10-
MMKO-METOL01I0rMYECKOro MHCTPYMEHTa-
pysi, KPUTUYECKN OLleHNBaTh HAAEXHOCTb
NCTOYHUKOB MH(OPMAaLIMM, COBPEMEHHbIX
KOHUenummn mnocodcKoro n coumarnsHo-
ro xapakrepa B CBOel npegmMeTHon obna-
ctn

OlK-1

CnocobeH KOH-
CynbTMpOBaTh U
NCnonb30BaThb
dyHOamen-
TanbHble  3Ha-
HMA B obnacTtu
MaremaTude-
CKOro aHanuasa,
KOMMMEKCHOro u
dyHKUMOHanb-
HOro  aHanuaa
anrebpbl, aHa-
NUTUYECKoun
reomeTpun,
AncbdepeHLm-
anbHON reomert-
pun 1 Tonono-
rmu, ondbde-
peHumManbHbIX
ypaBHeHun,
OUCKpeTHON Ma-
TemMaTUKn 1 Ma-
TemMaTn4eckomn
fnorviku,  Teopumn
BEPOATHOCTEN,
MartemaTuye-
CKOWM CTaTUCTUKN
" cnyvamHbIX
npoLeccos,
YUCNEHHbIX Me-
TOOOB, Teope-
TUYECKON Mexa-
HUKN B npodpec-
CMOHasbHON
[eaTenbHOCTH

OlK-1.1

O6napaet ©a3oBbLIMU
3HAHMSAMK, MOSYYEHHbLIMU
B obrnactm maTtemartuye-
CKUX U (MnM) ecTecTBeH-
HbIX HayK.

3HaTb Kkak ucnonb3oBaTb 6asoBble 3Ha-
HWS, NoNny4YeHHble B obnactn marematu-
YeCKUX U (MNN) eCTeCTBEHHbIX HayK.

YMeTb ucnonb3oBaTth 0asoBble 3HAHUS,
nony4eHHble B 06nacTm maTemMaTU4eCcKmx
1 (UNKN) eCTECTBEHHBIX HaYK.

BJ‘Ia,lJ,eTb TeopeTnvyeCckuMmmn noaxogamm K
CO30aHUI0 MaTeMaTU4ecknx mogenen B
obnactu maTemaTU4eckol CTaTUCTUKK;
HaBblkamMu paboTbl B WHEMOPMALMOHHbLIX
COBpPEMEHHbIX cucTtemax

OlK-1.2

YMeeT ncnonb3oBatb UX B
obnactu maremaTnyeckmx
n (MnNn) ecTecTBEHHbIX
Hayk B npodeccrnoHans-
HOW AesATenbHOCTH.

3HaTb Kkak ucnonb3oBaTb 6a3oBble 3Ha-
HUS, MonyYyeHHble B obnacty matematu-
Yeckux W (MnM) ecTecTBEHHbIX Hayk B
npodeccroHansHoM AeATENBHOCTM

YMeTb mncnonb3oBatb 6a3oBble 3HaHWS,
nony4eHHble B 06nactn maremaTn4eckmx
N (MNn) ecTecTBeHHbIX Hayk B npodeccu-
OHarnbHOW AeATeNnbHOCTH

Bragetb Metogamu ucnonb3osBaHus 6a-
30BbIX 3HaHWI, MOMYy4YeHHbIX B obnacTu
mateMaTu4yeckux u (Unun) ecTeCTBEHHbIX
Hayk B npodpeccroHanbHon aeaTensHo-
ctn

OrlK-1.3.

MwmeeT HaBbiku BbIOOpa
METOLOB peLleHust 3agad
npodyeccuoHanbHon nes-
TENbHOCTU Ha OCHOBE
TeopeTUYECKUX 3HaHUN

3HaTb, KaK Mcrnonb3oBaTb MeToAbl pelle-
HUA 3aad ﬂpO(beCCVIOHaJ'IbHOVI neatenb-
HOCTW Ha OCHOBE TEOPETUYECKUNX 3HaHWN

YmeTb: pabotaTtb C pasfMyHbIMUA WUCTOM-
HMKaMW Hay4yHON MHJOPMAaLMK, FPaMOTHO
MU nNpaBunbHO NpeacTaBnsATb CBOM pe-




3ynbTaThl

Bnagetb MeTogamm pewleHuss  3apad
npodeccnoHanbHON OeATenbHOCTU Ha
OCHOBE TEOPETUYECKMX 3HAHWI

12. O6bem gucumnMHbl B 3a4eTHbIX eauHULAaxX/yacax (8 coomeemcmeuu ¢ y4ebHbIM
nnaHom) — 4 [144.

Popma NpoMeXXyToO4HHOM aTTecTauum (3a4eT/ak3aameH) 5 ceMecTp — 3K3aMeH.

13. TpyRoemMkocTb No Buaam y4yebHon paboTbl

TpygoemkocTb
Bwua yuebHolt pabotsl Bcero 1o cewedpan
5 cemecTp
KoHTakTHas paboTa 72 72
nexkuuu 36 36
npakTudeckme 36 36
B TOM 4ymcne: nabopaTtopHbie - -
KypcoBas pabota - -
KOHMpPOJ/bHble pabomsl 2 2
CamocTtosiTensHas paborta 36 36
lMpomexyToyHas aTTecTauuns 36 36
WTtoro: 144 144
13.1. CopepxaHue AUCLUUNIIUHbI
n/n | HammeHoBaHue CopepxxaHve pasgena gQuCUuninHbl Peanusauus
pasgena aucumnnu- pasnena
Hbl ONCUMNITNHbI
C NOMOLLbIO
OHMawnH-
Kypca,
QYMK*
1. Jlekuunn
1.1. | Cny4yanHbIv ONbIT. MpeameT Teopun BeposTHocTen. CrnyyariHble cobbiTus, ux | https://edu.vsu
BeposTHoCTHOE knaccudpmkauus. fenictema Hag cobbiTuamu. CriyvanHble fu/courselvie
MPOCTPAHCTBO cobbITnsA. Anredbpa cobbiTuin (TEOPETUKO-MHOXECTBEHHAS w.php?id=650
TpakToBKa). 1
CBOMCTBO CTAaTUCTUYECKON YCTOMYMBOCTU OTHOCUTENBHOW
YacToTbl coObITUA. CTaTUCcTUYECKOe onpeaeneHue
BeposiTHocTU. Knaccuyeckoe onpeaeneHue BEpPOSITHOCTMU.
OnemeHTbl kKOMBUHaTopukn. Cxema Bbibopa 6e3
BO3BpalLeHuii. Cxema BblIbopa ¢ BO3BpaLLEHNEM.



https://edu.vsu.ru/course/view.php?id=6501
https://edu.vsu.ru/course/view.php?id=6501
https://edu.vsu.ru/course/view.php?id=6501
https://edu.vsu.ru/course/view.php?id=6501
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FeoMeTpuyeckoe onpeaeneHne BEPOATHOCTY.
AKcromaTuyeckoe onpegaeneHve sepositTHocTi. CeoiicTea
BEpOsAITHOCTE. KoHeuyHoe BEPOSITHOCTHOE NMPOCTPaHCTBO.

1.2.

YcnoBHasa BeposT-
HocTb. CToxacTude-
Ckas He3aBu-
CUMOCTb CiyYamnHbIX
cobbiTnin. Hesaeu-
CUMbI€ UCMbITaHMSA

YcnoBHble BEPOATHOCTU. BeposiTHOCTL Npon3BeaeHust
cobbITnn. HeszaBMcMMOCTb COBLITUI. BEpOATHOCTL CyMMbI
cobbiTun. ®opmyna nonHom BeposTHocTU. Popmyna
bawneca (Teopema rmnores).

HesaBucumble ncnoitanuns. Cxema bepHynnu. ®opmyna
BepHynnu. MNMpegenbHble TeopeMbl B cxeMe bepHynnu.
Teopewma lNyaccoHa. JlokanbHast u uHTerpanbHasi TeopeMbl
Myaspa — Jlannaca.

1.3.

CnyyanHble
YUHBbI

Benn-

MoHaTMe crnyvanHon BenuynHbl. INCKpeTHas,
HernpepbiBHAs CriydariHble BeNUYMNHbI. 3aKoH
pacnpeneneHusa ANCKpPeTHON Cry4yarHON BENUYMHBI.
MHoroyroneHuK pacnpegeneHus.

DyHKLMA pacnpenenenns n ee ceonctea. OyHKUMS
pacnpegeneHnsa ANCKpPeTHON Cry4ariHON BENUYMHBI.
[MnoTHOCTL pacnpegeneHns 1 ee CBONCTBA.

Yucnosble XapakTepucTukn CJ'Iy‘-IaVIHbIX BEJNTNYUNH.
MaTtemaTtnyeckoe oxunaanue. Aucnepcnsa. CpegHee
KBagpaTmnyeckoe oTknoHeHve. Moga u megmaHa. MoMeHThbl
cnyyarHbIX Benu4uH. AcumeTpums mn akcuecc. KeaHTunw.

OCHOBHbIE 3aKOHbI pacnpeaeneHust cny4yanHbIX BEMUYMH.
BrvHomMuWanbHbIV 3akoH pacnpegeneHus. PacnpegeneHuve
lMyaccoHa.

"eomeTpuyeckoe pacnpeeneHue. [MnepreomeTpu4eckui
3aKoH pacnpegenexus. PaBHOMepHbI 3aKoH
pacnpefneneHus. NokasaTenbHbIN 3aKOH pacnpeaeneHus.
HopmanbHbIn 3aKoH pacnpegeneHuns.

Cuctema criyyaviHbIX BENMYMH U 3aKOH ee pacnpeeneHus.
PyHKUMA pacnpegeneHs oByMEpPHON Crny4anHom
BENNYMHbLI N ee cBonCTBa. NoTHOCTL pacnpeneneHns
BEPOATHOCTEN ABYMEPHOWN Criy4anHOW BENUYUHBI U ee
CBOWCTBA.

3aBUCUMOCTb U HE3ABMCMMOCTb ABYX CIyYanHbIX BEMUYNH.
YcnoBHble 3aKOHbI pacnpegenerHns. KoppensaunoHHbIn
MOMEHT, KO3 MULMEHT Koppensaunmn.

[lBymMmepHoe HopMarnbHoe pacnpegeneHue. Perpeccus.
Teopema 0 HOpManbHON KOPPENSLMN.

1.4.

MHoromepHast cny-
YanHasa BenuynHa

MHoromepHas cnyvyanHasi BenmumnHa. Xapakrepuctnyeckas
dyHKUMNA N ee CBONCTBA. XapakTepuctudeckas yHKUUS
HOpMarnbHOW CNy4YanHOW BENUYUHbI

®yHKLMA OZHOTO Cry4alHoro aprymeHTa. OyHKUMM ABYX
CryyainHblX apryMeHTOB.

PacnpeneneHune yHKLMI HOPMaTbHbIX CRyYanHbIX
BennyuH. PacnpegeneHue lMNMupcona. PacnpeneneHue
CrtblogeHTa. Pacnpegenenune ®uwepa-CHegekopa.

1.5.

MpenenbHble
pembl

Teo-

HepaBeHcTBO YebbiweBa. Teopema Yebuiwera. Teopema
BepHynnu.

LleHTpanbHas npefernbHas Teopema. VIHTerpansHas
Teopema Myaspa-Jlannaca.

2. NpaKkTuyeckue 3aHATUA

2.1

CnyyanHbin  OnMbIT.
BeposTHoCcTHOE
NPOCTPAHCTBO

MpeomeT Teopun BepoATHOCTEN. CrnyyaliHble cobbITUSA, X
knaccudukaums. enctens Hag cobbiTnusimu. CrnyyanHelie
cobbiTusa. Anrebpa cobblTnin (TEOPETUKO-MHOXECTBEHHAS
TpaKTOBKa).

CBOMCTBO CTAaTUCTUYECKOMN YCTOMYMBOCTU OTHOCUTENBHOW

https://edu.vsu
.ru/coursel/vie
w.php?id=650
1
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YyacToTbl COObITUA. CTaTUCTUYECKOE onpeaeneHme
BEPOATHOCTU. Knaccuyeckoe onpeaeneHne BepOSTHOCTY.
OnemeHTbl kKOMOMHaTopukn. Cxema Bbibopa 6e3
BO3BpaLleHuin. Cxema Bbibopa ¢ BO3BpaLLEeHVEM.

FeomeTpmquKoe onpegeneHne BepoATHOCTU.
AkcnomaTtumyeckoe onpeneneHne BepoATHOCTU. CeovicTBa
Bepo‘FITHOCTeVI. KoHe4Hoe BEPOATHOCTHOE NPOCTPaHCTBO.

2.2

YcnoBHaa  BepodaT-
HocTb. Croxactude-
ckasi He3aBu-
CUMOCTb CryYanHbIX
cobbiTMn.  Hesasu-
CUMbIE UCTbITAHUSA

YcnoBHble BEPOSITHOCTU. BeposiTHOCTL Npon3BeaeHuns
cobbITuin. HezaBucMMoCTb coOObITUIA. BEpOSITHOCTL CyMMBbI
cobbiTun. ®opmyna nonHom BepossTHocTu. Popmyna
Bawneca (Teopema runotes). HesaBucumMble UCNbITaHMUS.
Cxema bepHynnu. ®opmyna bepHynnu. lNpeaensHble
TeopeMbl B cxeme bepHynnu. Teopema NyaccoHa.
JlokanbHas u nHTerpanbHas Teopemsl MyaBpa — Jlannaca.

KoHTponbHas pabota Ne 1

2.3.

Cny4aiiHble
YUHBbI

BeIn-

MoHsATMe cnydariHown BenuuuHbl. JuckpeTHas,
HenpepbiBHas criydariHble BenuynHbl. 3aKoH
pacnpegeneHvs QUCKPEeTHOW CryYanHON BEMUYMHBI.
MHoroyronbHvk pacnpegenexHms. PyHKUns
pacnpegeneHus n ee cBorMcTea. PyHKUNS pacnpeaeneHms
ONCKPETHOM CyYanHon BeNMYMHbI. [noTHOCTb
pacnpegeneHns 1 ee CBONCTBA.

Yucnosble XapaKTepucTtukmn CﬂyHaVIHbIX BEJTNYUNH.
MaTemaTtnyeckoe oxugaHue. ﬂ,VICI'IepCVIFI. Cpe/J,Hee
KBagpaTtn4veckoe OTKITOHEHME. Moga n megmnaHa. MoMeHTbI
CJ'Iy‘-IElVIHbIX BEJINYUH. ACVIMeTpVIFI n akcuecc. KsaHTunu.

OCHOBHbIe 3aKOHbI pacnpeaeneHust Cny4yanHbIX BEMUYH.
BrvHoMuWanbHbIV 3aKoH pacnpegeneHus. PacnpegeneHuve
lMyaccoHa.

"eomeTpuyeckoe pacnpegeneHue. ['MnepreomeTpuyeckmin
3aKOH pacnpegerneHusi. PaBHOMEpPHbIN 3aKOH
pacnpepeneHus. NokasaTenbHbI 3aKOH pacrnpeaeneHus.
HopmanbHbIn 3aKoH pacnpegeneHus.

Cunctema criyyariHbIX BENTMYMH U 3aKOH ee pacnpegeneHus.
PyHKUMA pacnpegeneHns gByMepHON criydanHom
BENWYMHbI N ee CBOMCTBA.

lMnoTHOCTL pacnpeneneHns BepoATHOCTEN ABYMEPHOM
CcnyvyavHOM BENUYMHBLI 1 ee CBOWCTBA.

3aBNCMMOCTb N HE3aBUCUMOCTb [BYX CyYanHbIX BEMMYMH.
YcnoBHble 3aKoHbI pacnpegeneHms. KoppensumoHHbIA
MOMEHT, KO3 ULMEHT Koppensaunmn.

[BymMmepHoe HopMarnbHoe pacnpegeneHue. Perpeccus.
Teopema 0 HOpMarnbHON KOpPENsALMUN.

2.4.

MHoromepHasa cny-
YyanHas BenuunHa

MHoromepHas crniyyanHasa BenvunHa. Xapakrepuctnyeckas
dYyHKUUNA 1 ee CBONCTBA. XapakTepuctuieckas yHKUms
HOPManbHOM Cry4anHoOW BeNUYnHbI

PyHKUNA OOHOIO CriydaHoro aprymeHTta. ®yHkumm oByx
cnyvyavHbIX apryMmeHTOB.

PacnpegeneHue oyHKUNN HOpManbHbIX CryYanHbIX
BenuyuH. PacnpegeneHune lMNMupcona. PacnpeneneHne
CrtblogeHTa. Pacnpegenenune duwepa-CHegekopa.

2.5.

lNpenencHble Teo-
peMbl

HepaBeHcTBO YebbiweBa. Teopema Yebuiwera. Teopema
BepHynnu. LeHTpanbHas npeaensHas Teopema.
WHTerpansHaga Teopema Myaspa-Jlannaca.
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KoHTponbHasa pabota Ne 2

3. CamocTonATenbHas paboTa

3.1

CnyyanHbIn onbIT.
BeposiTHocTHOE
NPOCTPaHCTBO

Mpeamet Teopun BeposaTHocTen. CrnyyariHble coObITUSA, UX
knaccudukaumsa. [lenctemsa Hag cobbiTusamn. CnyyariHble
cobbiTusa. Anrebpa cobblTuin (TEOPETUKO-MHOXECTBEHHAS
TPaKTOBKa).

CBOMCTBO CTAaTUCTUYECKON YCTOMYMBOCTU OTHOCUTENBHOW
YyacToTbl coObbITMA. CTaTUCTMYECKOE onpeaeneHne
BeposTHoCcTU. Knaccuyeckoe onpeaeneHne BepoSTHOCTY.
OnemeHTbl KOMBUHaTopukn. Cxema Bbibopa 6e3
Bo3BpaLleHuin. Cxema BbibOpa ¢ BO3BpaLLEHNEM.

"eomeTpuryeckoe onpegeneHme BEpPOSTHOCTY.
AkcnomaTtumyeckoe onpegeneHve sepostHocTn. CBoncTea
BeposTHocTeln. KoHeuHoe BepoATHOCTHOE NPOCTPaHCTBO.

3.2.

YcnoBHasa BEpoAT-
HocTb. CToXxacTude-
ckasi HesaBu-
CUMOCTb CryYanHbIX
cobbiTnin. HesaBu-
C/MbI€ UCMbITaHUSA

YcnoBHble BEPOSITHOCTU. BeposiTHOCTL Npou3seaeHns
cobbiTui. HezaBucMMocTb coObITUA. BEposATHOCTL CyMMBbI
cobbiTun. ®opmyna nonHom BeposiTHocTn. Popmyna
Baiieca (Teopema runores).

HesaBucumble ncnbiTanus. Cxema bepHynnu. ®opmyna
BepHynnu. MNpepenbHble TeopeMbl B cxeme bepHynnu.
Teopewma lNyaccoHa. JlokanbHas n nHTerpanbHas TeopeMbl
Myagspa — llannaca.

3.3

CnyyanHble Benu-
YWHbI

MoHsATMe cnyyariHown BenuuuHbl. JuckpeTHas,
HenpepbiBHas criydariHble BenuyinHbl. 3aKoH
pacnpegerneHns AUCKPETHON Cry4ariHON BENUYMHBI.
MHoroyronbHuk pacnpegeneHms. PyHKUns
pacnpeneneHusa n ee ceorcTea. PyHKUNS pacnpeaeneHms
ONCKPEeTHON crny4vyariHoON BennyuHbl. MNNoTHOCTL
pacnpefeneHvsa n ee CBOMCTBA.

YmncnoBble XapakTepUCTUKM CyYanHbIX BEMUYMH.
MaTematnyeckoe oxunganue. Aucnepcud. CpegHee
KBagpaTuyeckoe oTkNoHeHne. Moga u megmaHa. MomeHTbI
crnyyYanHbix BenuynH. AcumeTpus u akcuecc. KsaHTtunw.

OcHOBHbIe 3aKOHbI pacnpeaeneHns cnyvyanHbiX BEMUYNH.
BruHoMmnanbHbIN 3aKoH pacnpenenenns. PacnpegeneHve
lMyaccoHa.

"eomeTpuyeckoe pacnpegeneHue. ['MnepreomeTpuyeckmin
3aKOH pacnpegerneHusi. PaBHOMEpPHbIN 3aKoH
pacnpegeneHus. lNokasaTenbHbl 3aKOH pacnpeaeneHus.
HopmanbHbIn 3aKoH pacnpegenenus.

CucTtema crniyvyanHbIX BEMIMYMH U 3aKOH ee pacrnpeaerneHus.
DYHKLMA pacnpeneneHns AByMepHOW CrnyyamnHom
BENNYMHbI N ee cBONCTBA. NNoTHOCTL pacnpeaeneHns
BEpPOSATHOCTEN ABYMEPHOWN Cry4yanHOW BENUYUHBI U ee
CBOMWCTBA.

3aBNCMMOCTb N HE3aBUCUMOCTb [BYX CyYanHbIX BEMMYMH.
YcnoBHble 3aKoHbI pacnpegeneHmnst. KoppensiumMoHHbIN
MOMEHT, KO3 MULMEHT Koppensaunmn.

[BymepHOe HopmanbHoe pacnpeaeneHune. Perpeccus.
Teopema 0 HOpMansHOW Koppensumu.

3.4.

MHoromepHas cny-
YanHasa BenuynHa

MHoromepHas crniyyanHasa BenvumnHa. Xapakrepuctnyeckas
yHKUMSA N ee cBoUCTBA. XapakTepuctudeckas QpyHKLmMS
HOpPManbHOW CyYanHOW BENNYUHBI

dyHKUMSA OOHOTO Cry4alHoro aprymeHTa. ®yHKUMM OBYX
CryYaiHbIX apryMeHTOB.

https://edu.vsu
.ru/coursel/vie
w.php?id=650
1



https://edu.vsu.ru/course/view.php?id=6501
https://edu.vsu.ru/course/view.php?id=6501
https://edu.vsu.ru/course/view.php?id=6501
https://edu.vsu.ru/course/view.php?id=6501
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PacnpegeneHve yHKUMA HOPManbHbIX CRyYanHbIX
BenunuuH. Pacnpegenexune lMNMupcoHa. PacnpeneneHne
CrblogeHTa. Pacnpegenerve ®uwepa-CHegekopa.

HepaBeHcTBO YebbiweBa. Teopema Yebniwera. Teopema
bepHynnu.

LleHTpanbHasa npegenbHasa Teopema. ViHTerpanbHas
Teopema MyaBpa-Jlannaca.

3.5. | NpepenbHble Teo-
peMbl

13.2. Tembl (pasgenbl) AUCLUUNIIUHBLI U BUAbI 3aHATUN

Buapl 3aHaTuin (4acos)
Ne HanmeHoBaHue pasge-

CamocTosTernb-
n/m a AneLmninHel Jlekumn | MNpaktnyeckme | JllabopaTtopHble Bcero

Hasa paboTa

Cny4yaiiHbin onbIT. Be-
1 | podATHOCTHOE NpPOCTpaH- 6 6 - 6 18
CTBO

YcnoBHasa BEPOATHOCTb.
Ctoxactnyeckas He3a-

2 BMCUMOCTb CrnyYanHbIX 4 4 - 4 12
cobbiTun. HesaBncumble
ncnbITaHna
3 CniyyariHble BEITMYUHBI 14 14 - 14 42
4 MHoromepHas cny4vam- 6 5 ) 5 18
Has Benn4mHa

5 lNpenenbHble TEOpEMBI 6 6 - 6 18

WToro: 36 36 36 108

14. MeToauuecKkue yKkasaHusi Ansi 00y4aroLWmxcsa No0 OCBOEHUIO AUCLIUMIIUHDbI

MpenogaBaHne AUCUMNNNHBLI 3aKMOYaeTCs B YTEHUWU NEKUUN U NPOBEAEHUN Mpak-
TUYECKNX 3aHUATUA. Ha nekumax pacckasblBaeTcsl TEOPETUYECKUIA MaTepurar, Ha NpakTu-
YeCKUX 3aHATUSX peLLarnTcs NpumMepbl N0 TeopeTUYeckoMy MaTepuany, NPOYUTaHHOMY Ha
nekumsx.

Mpn n3ydyeHnn kypca «Teopusi BEPOATHOCTEM» OOy4varoWmMmMca crnegyeT BHUMA-
TEeNbHO cnywaTb M KOHCNEeKTUpoBaTb MaTtepuar, uanaraemblii Ha ayauTOPHbIX 3aHATUAX.
[1ns ero noHMMaHWA N Ka4YeCTBEHHOIO YCBOEHUSI peKOMeHAyeTCsa creayouwasl nocnegosa-
TEeNbHOCTb JEUCTBUMN.

1. Nocne kaxgon nekumMn ctygeHTam pekoMmeHayeTca nogpobHo pasobpaTtb npoyn-
TaHHbIN TEOPETUYECKUA MaTepuar, Bbly4uTb BCE onpeneneHns u qopmMynmupoBKN TEOPEM,
pasobpaTtb Npumepbl, pelleHHble Ha nekuun. MNepen cneayowen nekuum obsisaTenbHO
NOBTOPUTb MaTepuan npegbiayLien nekumm.

2. MNepepn NpakTU4ECKMM 3aHATMEM 00S3aTenbHO MNOBTOPUTL FIEKUMOHHBLIN Matepu-
an. Nocne npakTn4eckoro 3aHATUA ele pa3 pa3obpaTb peLleHHbIe Ha 3TOM 3aHATUN Npu-
Mepbl, NOCIe Yero NPUCTYNUTb K BbIMNOMIHEHUIO AOMAaLLHEro 3agaHus. Ecnv npu pelleHun
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NPUMepOB, 3aAaHHbIX Ha J0M, BO3HUKHYT BOMPOCHI, 06A3aTenbHO 3a4aTh Ha criedytoLlem
NPaKTUYECKOM 3aHATUM UMK B NPUCYTCTBEHHBIN Yac npenoaasaTernto.

3. MNpy noaroToBKe K MPaKTUYECKUM 3aHSTUSIM NOBTOPUTb OCHOBHbIE MOHSATMS MO
Temam, M3yunTb npumepsbl. Pelwas 3agayv, npeaBapuTenbHO MOHSTb, Kakow TeopeTuye-
CKUIA MaTepuan HYXXHO ucrnonb3oBaTb. HameTuTb nnaH pelueHus, nonpoboBaTtb Ha ero oc-
HOBE peLUMTb NpakTUYeckue 3agayun.

3. BblbpaTb BpeMs ans paboTbl ¢ NUTepaTypon nNo AnucumninuHe B GubnuoTeke.

OcBoeHMe ancunnnuHbl NpegnonaraeT He TONbKo 0b6si3aTenbHOE nocelleHne oby-
YalLWUMca ayauTOPHbIX 3aHATUI (NEKUUN N NPaKTUYECKUX 3aHATUIN) U aKTUBHYIO paboTy
Ha HUX, HO M CaMOCTOSITENbHYIO Y4EDHYIO AeATeNbHOCTb B CEMECTpax, Ha KOTOPYK OTBO-
antea 36 yacos.

CamoctosaTenbHasa yvyebHass OeATenbHOCTb CTYAEHTOB MO AucuunimHe «Teopus
BEpOSATHOCTEN» MpeanonaraeT usyvyeHne pekoMeHayemon npenogasartenem nurepatypbl
Mo BOMPOCaM FNEKLMOHHbIX U MPaKTUYECKUX 3aHATUI (NpUBEOEHbI Bbille), CAaMOCTOATESb-
HOEe OCBOEHME NOHATUMHOIO annaparta W NoAroToBKY K TEKYLLMM aTTecTaumsam (KOSoKBU-
yMaM W BbINOSTHEHUIO MPaKTUYECKMX 3a4aHui) (MpUMepbl CM. HUXeE).

Bonpocbl NEKUMOHHbIX N NPaKTUYECKMX 3aHATUA OBCYKOAKTCH Ha 3aHATUAX B BUAE
YCTHOro onpoca — MHAMBUAYaNbHOro U PpoHTansHoro. MNMpu NOAroToBKE K NEKUWNOHHBIM Y
NPaKTU4YECKUM 3aHATUS O0ByYaloLMMCH BaXXHO NMOMHUTL, YTO UX 3ajada, oTBevas Ha oc-
HOBHbIE BOMNPOCHI NflaHa 3aHATUSA U AOMNOSNTHUTENbHbIE BOMPOCHI NpenoaaBaTtenisl, nokasaTb
CBOM 3HAHUA U KPYro3op, YMeHue Nornmyeckn nocTpouTb OTBET, BnageHue matematude-
CKMM annapaToM U UHble KOMMYHUKaTMBHbIE HaBbIKW, YMEHUEe OTCTamBaTb CBOK npodec-
CVOHarnbHYy0 no3uuuio. B xoae ycTHOro onpoca BbISABNATCA AeTann, KOTOpble MO KakuM-
TO MpUYMHaAM OKasanuncb HeJOCTaTOYHO OCMbICIIEHHbIMU CTYAEHTaMn B xoAe y4ebHbIx 3a-
HATUI. TeM cambiM ONPOC BbINOMHSAET BaXHENLLIME 00y4atoLLyt0, pa3BUBAIOLLYHO U KOPPEK-
TUPYIOLLYIO (PYHKUMK, NO3BONSIET CTYAEHTaM y4eCTb HeaopaboTkm 1 n3bexaTtb ux npu noa-
rOTOBKE K MPOMEXYTOYHbIM aTTectauunsam (5 cemecTp — 3K3aMeH)

Bce BbINnonHseMble CTydeHTaMy CaMOCTOSTENbHO 3adaHust (BbINOSIHEHWE KOH-
TponbHOM paboTbl N NPaKTUYECKMX 3afaHW) noanexaTt nocnenyowen npoBepke npeno-
AasaTtenem. Pes3ynbTaTbl TEKYLUMX aTTeCTauMi yunTbiBalOTCS npenogasartenem npu npo-
BeJEHUM NMPOMEXYTOYHOM aTTecTaumm (5 ceMecTp — aK3aMeH).

15. NMepevyeHb OCHOBHOM U OOMOJIHUTENBLHON NUTEPATYPbl, PECYPCOB UHTEPHET, He-
o6xoAuMbIX ANA OCBOEHUS OUCUMNIUHBLI (CIIUCOK nlumepamypbl 0ghopMIIsemcsi 8 co-
omeemcmeuu ¢ mpebosgaHusmu OCT u ucrnonb3yemcs obuwiasi cCkeo3Hasi Hymepauusi 0515
8cex 8ud08 UCMOYHUKOS)

a) oCHOBHas nuTepaTypa:

Ne n/n MNCTOYHMK

Bype, B. M. Teopusa BeposTHOCTEN N MaTemaTudeckas ctatuctuka : / bype B. M., MNapunuHa E.
M. — Mockga : JlaHb, 2013 .— [JonyweHo YMO no knaccuyeckomy yHMBEPCUTETCKOMY 0bpa3o-
BaHUIO B KayecTBe y4yebHuKka Ans CTydeHTOB By30B, oby4atowmxcs no Hanpasnexnuam BIMNO
010400 — «[MpuknagHaa matemaTvka n nidopmatuka» n 010300 — «PyHgaMeHTanbHas uH-

01



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%91%D1%83%D1%80%D0%B5,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
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dopmaTUKa U MHpOpMaLMOHHbIE TexHonornn» .— ISBN 978-5-8114-1508-3 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=10249>.

MuHocues, B. B. Kypc maTtemaTukm anga TeXHUYECKUX BbICLLMX Yy4eOHbIX 3aBeaeHun. YacTb 4.
Teopwusi BEpOSATHOCTEN U MaTeMaTudeckas ctatuctuka : / MuHocues B.B., lMNMywkapb E.A., bep-
koB H.A., MapTbiHeHko A.W. — Mockga : Jlanb", 2013 .— OonyweHo HMC no matematuke Mu-
02 HUCcTepcTBa 0bpasoBaHusa 1 Haykn P® B kadecTBe yyebHOro nocobus ons cTyaeHTOB BY30B,
obyyaroLmxcst No MHXEHEPHO-TEXHNYECKUM cneumanbHocTam .— ISBN 978-5-8114-1561-8 .—
<URL:http://e.lanbook.com/books/element.php?pll id=32817>.

Fopnay, B. A. Teopusa BeposaTHOCTEN 1 MatemaTunyeckasa ctatuctuka : / Flopnay b.A. — Mocksa
: lanb, 2013 .— ISBN 978-5-8114-1429-1 .—
03 <URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=4864>.

0) gononHuTenbHasa nuTepartypa:

Ne n/n MCTOYHMK

BopoBkoB AnekcaHgp AnekceeBuY. Matematmyeckasi cratuctuka [TekcT] : yueb. / A. A. bo-
poskoB .— Mocksa : llaHb, 2010 .— 704 ¢. — (Nlyywme knaccmyeckme y4ebHukm) .— .— ISBN
06 978-5-8114-1013-2 : 669.90 .—

<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=3810>.

TyraH6aeB, Ackap AkaHOBUY. Teopus BEpPOATHOCTEN 1 MaTemaTmnyeckasa cratuctuka : / A. A.
TyraH6aes, B. I'. KpynuH .— Mockea : JlaHb, 2011 .— 223 c. : un. ; 21 .— (Y4ebHuKkn ans By3os,
07 CneuuanbHas nuTtepatypa) .— .— bubnworp.: c. 221 (9 Ha3B.) .— ISBN 978-5-8114-1079-8 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=652>.

®nerenb, AnekcaHap BanepbeBud. [Nlocobre no pelieHnto 3agay no Teopmm BEpOATHOCTEN U
MaTeMaTU4eckon cTaTUCTUKe [SNEKTPOHHbLIN pecypc] : [ydebHoe nocobue] : [ana cTya. 2 K.
OHeB. oTA-HUSA dak. kKoMnbioTep. Hayk HanpasneHuin: 09.03.02 -UHdopM. cucTembl U TEXHOIO-
ruu; 09.03.03 - Mpuknag. nidpopmaTtuka; 09.03.04 - MNporpammHas nHxeHepus; 02.03.01 - Ma-
08 Tematuka n komnbtoTep. Hayku]. Y. 1. Teopua sepoaTHocTein / A.B. ®nerenk, E.A. CupoTa, A.9.
KnuHckux ; BopoHex. roc. yH-T ; BOpoHeX. roc. yH-T .— ONeKTPOH. TEKCTOBLIE AaH. — BopoHex
: Uspatensckun gom BI'Y, 2015 .— 3arn. ¢ Tutyna akpaHa .— SNeKTpoH. Bepcus ney. nybnu-
kauuun .— CsoboaHbIn goctyn us nHtpacetn BI'Y .— TekctoBbin chann .— Windows 2000; Ado-
be Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-204.pdf>.

B) MH(OPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTesnbHble pecypchl (odunumanbHble pecypcbl
NHTEpHeT)*:

Ne n/n NcTouHmk

1 MonHoTekcTtoBas 6a3a  «YHuBepcuteTckad  Oubnmuoteka» —  obpasoBaTenbHbIi  pecypc. —
<UPL:http://www.biblioclub.ru>.

2 OneKTpOoHHbIN kaTanor HayuHor 6ubnuoTtekn BopoHexckoro rocygapcTeeHHoro yHuepcuteta. — (http //
www.lib.vsu.ru/).

16. lMepeyeHb y4yeOHO-MeTOAMYECKOrO obecnevyeHUss Ans caMoCToATeNbLHOW pabo-
Thl

Ne n/n MCTOYHMK

01 Bype, B. M. Teopusa BeposTHOCTEN N MaTeMaTudeckas ctatuctuka : / bype B. M., MapunuHa E.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=10249
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%9C%D0%B8%D0%BD%D0%BE%D1%81%D1%86%D0%B5%D0%B2,%20%D0%92.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=32817
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%91.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4864
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%91%D0%BE%D1%80%D0%BE%D0%B2%D0%BA%D0%BE%D0%B2%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3810
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%A2%D1%83%D0%B3%D0%B0%D0%BD%D0%B1%D0%B0%D0%B5%D0%B2,%20%D0%90%D1%81%D0%BA%D0%B0%D1%80%20%D0%90%D0%BA%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=652
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1988&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
http://www.lib.vsu.ru/)
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%91%D1%83%D1%80%D0%B5,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
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M. — Mockga : JlaHb, 2013 .— JonyweHo YMO no knaccuyeckomy yHMBEpPCUTETCKOMY obpa3so-
BaHWIO B KayecTBe y4yebHMKa Ans CTydeHTOB By30B, oby4atolmxcs no Hanpasnexnuam BIMNO
010400 — «[lMpuknagHaa matematuka n nHgopmatuka» n 010300 — «dyHaameHTanbHasa UH-
dopmaTtmka n nHpopmaumoHHble TexHonormm» .— ISBN 978-5-8114-1508-3 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=10249>.

MwuHocueB, B. B. Kypc maTemaTukm ans TeXHUYECKUX BbICLLMX y4eOHbIX 3aBeaeHuin. YacTb 4.
Teopusi BeposiTHOCTEN U MaTemMaTudeckas ctatuctuka : / MuHocues B.B., MNMywkapb E.A., Bep-
koB H.A., MapTbiHeHko A.W. — Mockga : Jlanb", 2013 .— OonyweHo HMC no matematuke Mu-
02 HUCTepcTBa 0bpasoBaHusa 1 Haykn PO B kadecTBe yyebHOro nocobus ons cTyaeHTOB BY30B,
obyyaroLmxcst No HXEHEPHO-TEXHNYECKUM cneumanbHocTam .— ISBN 978-5-8114-1561-8 .—
<URL:http://e.lanbook.com/books/element.php?pll id=32817>.

Fopnay, B. A. Teopusa BepoaTHOCTEN 1 MatemaTnyeckasa ctatuctuka : / Flopnay b.A. — Mocksa
: lanb, 2013 .— ISBN 978-5-8114-1429-1 .—
03 <URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=4864>.

BapkoBa J1.H. 3apgaHua pns camocrtositenbHon paboTbl No Kypcy "Teopusi BepoATHOCTER"
[OnekTpoHHbI pecypc] : y4ebHO-MeToanYeckoe nocobue : [ons cTyd. 2-ro U 3-ro KypcoB mar.
dak. ovHomn cpopmbl 06ydeHus, ana Hanpaenexuin: 01.03.01- Matematuka, 02.03.01 - MaTema-
TMKa U KoMnbtoTepHble Haykn, 01.03.04 - MpuknagHaa maTemaTtuka, cneunansHoct 01.05.01 -

04
dyHpameHTanbHas matemaTnka U mexaHuka] / BopoHex. roc. yH-T ; cocT.: JI.H. bapkosa, J1.Bb.
Panxenbrays .— QnekTpoH. TEKCTOBble AaH. — BopoHex : Magatenbckuii gom BIY, 2019 .—
3arn. ¢ Tutyna akpaHa .— CBob6oAgHbIN JOCTYyN M3 uHTpaceTn BIY .— TekctoBbin dann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-205.pdf>.
BapkoBa J1.H. Teopusi BeposATHOCTEN : y4ebHO-MeToamyeckoe nocobue ans By3oB / BopoHex.
05 roc. yH-T; coct.: J1.H. bapkoBa [v gp.] .— Boponex : UL Bry, 2008 .— 33 c. : vn., Tabn. —

Bubnuorp.: c. 33 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-85.pdf>.

17. O6pa3oBaTtenbHble TEXHONIOINMU, UCNONb3yeMble NpU peanusauun y4yebHom guc-
UMNMUHbI, BKMOYasa AMCTaHUUOHHble obpa3oBatenbHble TexHonoruu (AOT), anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe OByyYeHMe):

AucumnnmHa MOXeT peanu3oBbiBaTbCA C NPUMEHEHMEM OUCTaHUMOHHbLIX obpasoBaTtenb-
HbIX TEXHOSIOrMn, Hanpumep, Ha nnatopme «OMEeKTPOHHbIM  yHuBepcuteT BlY»
(https://edu.vsu.ru/course/view.php?id=3460). [lepeyeHb HeOBGXOAMMOro nNPOrpaMmHOro
obecneveHus: onepaumoHHas cuctema Windows unu Linex, Microsoft, Windows Office,
LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera nnu Internet.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIIUHDI:

YyebHas ayauTtopusi CO crneunannanpoBaHHOn mMebenbio Ansi NpoBeaeHUsT 3aHATUIA Nek-
LUMOHHOIO M CEMWHAPCKOro TWMa, TEKYLEero KOHTPONS W MPOMEXYTOYHOM aTTecTauum
(394018, r. BopoHex, nnowaab YHmBepcutetckas, a. 1, nom. |)

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

Mopsaok OLEeHKM OCBOeHUst obyvarowmmucs y4ebHoro matepuana onpenensieTcs
CoAepXXaHNeM crieQyrLmx pasaenos AUCLUNIUHDIL


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=10249
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%9C%D0%B8%D0%BD%D0%BE%D1%81%D1%86%D0%B5%D0%B2,%20%D0%92.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=32817
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1959&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%91.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4864
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-205.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m08-85.pdf
https://edu.vsu.ru/course/view.php?id=3460
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No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
— | na ancuunnuHel (moagy- OOCTUXEHUSI OueHouyHble cpeacTBa
n/n TeHums(n)
ns) KOMMeTeHLMm
YK-1.1 YK-1.2
Cny4aliHbli onbIT. Be- VK-1 OnK—-1.1, MpoMexyToyHasi aTTecTaumsi — 9K3aMeH,
1 POATHOCTHOE MpPOCTpaH- KoHTponbHaa pabota 1, KOHTPOMbHO-
CTBO OlK-1 OrnK-1.2, namMepuTenbHble MaTepuarbl K 9K3aMeHy
OnK-1.3
YcnoBHas BEPOATHOCTb. YK-1.1YK-1.2
Croxactnyeckas Hesa- YK-1 OMK-1.1, MpomexyToyHasi aTTecTaumsi — SK3aMeH,
2 BMCUMOCTb CIyYanHbIX KoHTponbHaa pabota 1, KOHTPOMbHO-
cobbiTnn. HesaBncumble OrlK-1 OrnK-1.2, n3meputenbHble MaTepuarnbl K 9k3aMeHy
ucnbiTaHus
OnK-1.3
YK-1 YK-1.1 YK-1.2
OnK-1 OMK-1.1, lMpomexyTouHast aTTecTaumsi — 3K3aMeH,
3 Cny4yaiHble BENWYMHBI KOHTPOMbHO-U3MepUTErNbHbIE  MaTepuansl
OlNnK-1.2, K 3K3aMeHy
OrnK-1.3
YK-1 YK-1.1 YK-1.2
MHoromepHas cryuaii- OMK-1 | OMNK-1.1, lMpomexyToyHast aTTecTaumsi — 3K3aMeH,
4 KOHTPOMbHO-U3MepUTENbHbIE  MaTepuansl
Has BenMYnHa
OlMnK-1.2, K 3K3aMeHy
OrnK-1.3
YK-1 YK-1.1 YK-1.2
OnMNK-1 OnK-1.1, lMpomexyToyHasa aTtTectaums — 3K3aMeH,
5 MpeaenbHble TeOpEMBI KOHTPOIbHO-U3MepUTENbHbIE  MaTepuansl
OrnK-1.2, K 3K3aMeHy
OnK-1.3
[NpomexyToyHasa aTTecTauns
lMepeyeHb BONPOCOB K 3K3aMeHY
dopma KOHTpOnS - aK3aMeH

20. TunoBble OLEHOYHbIe cpeacTtBa U metoanyeckune matepuansbl, onpegendarouiune
npoueaypbl oueHnBaHunsA

20.1. TeKywWMn KOHTPOSb yCNneBaeMocTu

KoHTpoOsb ycneBaemMoCTh no aucuunniimHe ocyLlecTBlideTca C NoMoLblo crneayro-

LLIMX OLIEHOYHbIX CPEACTB: KOHTpPONbHas paboTa 1, KOHTpornbHas paboTa 2..

MpumepHbIi NnepeyeHb 3a4a4 ANA KOHTPOIbHOM paboTtbl Nol

1. Hantn BepoATHOCTb TOro, YTO KOCTb, Haydayy u3BnevyeHHas u3 nonHoro Habopa
OOMMWHO, HEe COOEePXUT ymcna 5
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2. CtypeHT 3HaeT oTBeT Ha 20 TeopeTuyeckux BonpocoB M3 30 U CMOXeT peLunTb
30 3agay 13 50. Onpenenntb BEPOATHOCTb TOrO, YTO CTYAEHT NOMHOCTbI OTBETUT Ha Ou-
neT, KOTOPbIAN COCTOUT U3 BYX TeOpeTUYeCKMX BONPOCOB 1 Tpex 3agau

3. Ha cknage umeetca 20 TenedoHHbIX annapaTtoB Kopenckoro npoussoactea u 30
— Hemeukoro. B cpegHem 5% kopenckux annapatoB U 2% HeMeukux umetot 6pak. 1)
Hantn BepoATHOCTb TOro, 4TO CryyYanHo BbiIOpaHHbIM annapat GpakoBaHHbIN. 2) Cnyyan-
HO BblOpaHHbIN annapat 6pakoBaHHbIN. C Kakon BEPOATHOCTbIO 3TOT annapat Obin Hemeu-
Knm?

4. B kopobke nexart OeBATb KapTOYek, Ha KOTOpbIX HanucaHbl uudpbl oT 1 go 9.
lMocnepoBaTenibHO BbIHUMAKT ABE KAapTOYKU U KNagyT X psagoM — nonyvaroT ABYy3HAYHOe
4yucno. Hanpumep, BbIHYTbI KAPTOYKM € Yucramm 1 1 3 — nonyyunnum 4mcro 13, BbIHYTbI Kap-
TOYKM C yncrnamum 3 n 1 — nonyumnu ymcno 31. Hantn BepoATHOCTb, YTO NOSTy4EHHOE YMUCIO
ABNSAETCA NOMHbIM KBagpaToM

5. N3 20 peTtanen, cpeam KOTopbiX 8 BbICLIEro Ka4yecTsa, CriyvYanHbiM 06pa3om Bbl-
BupatoTca Ha cbopky 5. KakoBa BEPOSAITHOCTb TOrO, YTO Cpean HUX OKaXKeTCa pPoBHO 3 ae-
Tanu BbICLIEro KayecTea?

6. YnakoBka COCUCOK NMpOM3BOANTCH OBYMSA aBTOMaTaMu ¢ O4MHAKOBOMW Npon3Boau-
TenbHOCTb t0. [onsa 6paka, gonyckaemoro nepebiM aBTOMaToM, paBHa 5%, a BTOpbIM —
7%. 1) Hantn BepoATHOCTb TOro, YTO Hayaady B3siTas yrnakoBKa OoKaXeTcs BpakoBaHHOW.
2) Haypady B3sTas ynakoBka okasanacb 6pakoBaHHOW. C KakOW BEPOATHOCTLIO 3Ta yna-
KOBKa npou3BegeHa nepBbiM aBToMaTtom?

IIpuMepHBbIN nepevYeHb 32124 ISl KOHTPOJIbLHOU padoThl Ne2

1. MpounsBogATcsa nocregoBaTeNibHble UCMbITAHUSA YeTbipex NpMbOopoB Ha Haaex-
HocTb. Kaxabin cnegyowmii npnbop ucnbiTbiBaeTCs TOMbKO B TOM Criyyae, ecnu npegbl-
AyLWNn okasancs HagexHoiM. BeposaTHOCTb BblaepkaTb UCMNbITaHMe ANng Kaxaoro npubopa
paBHa 0,9. CocTtaBbTe Tabnuuy pacnpegeneHns crydaHon BENUYUHbI X , paBHOM Yucny
NCNbITAHHbLIX NPMOOPOB.

2. Hantu p, dyHKumMo pacnpegenenus, MX u DX , ecnu 3agaH psg pacnpegene-

HNA
x |-l 0 1 2 3
P 0,2 0,1 P 0,3 0,2

3. Hantu F(x,y), MaTemaTnyeckoe oXxugaHue, KoBapuaumoHHYy MaTpuly 1 npose-
pUTb CTOXaCTU4YECKYHO HE3AaBUCUMOCTb KOOpAnHaT CJ'Iy‘-IGIZHOFO BekTopa (x,y), ecnu

X.

2 0,15 |0,05 0,05

10 0,25 |0,15 0,35

4. MpomnsBoaATca 4YeTbipe He3aBUCUMMbIX OnbiTa BepHynnu, npuyeM BEpOSATHOCTb
ycnexa B Kaxgom onbiTe pasHa 0.6. CnyyanHasa BennumMHa X - YMCIO YCMNEeXoB B YeTbIpex
onbiTax. CocTaBbTe 3aKOH pacnpeaeneHns cnydyamnHom BenMUYnHbl X
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5. Hantu p, pyHKuuto pacnpegenenus, MX n DX, ecnv 3agaH psag pacnpegerne-

HUA
X, -2 -1 1 3 4
P 0,3 0,1 0,3 p 0,1

6. Hantn F(x,y), maTteMaTuyeckoe oxuaaHue, KoBapnauMoHHY0 MaTpuLy u npoee-
PUTb CTOXaCTUYECKYH HE3aBMCUMOCTb KOOPAUHAT CrydaiiHOro BekTopa (X,y), ecnu

3 0,2 0,23 0,17

6 0,12 0,15 0,13

IIpuMepHBIH NepevYeHb 32/1a4 VISl CAMOCTOSATEIbHO padoThI
1. B knacce nmeetcsa 8 koMnbloTEPOB. BeposaTHOCTL TOro, YTO B AAHHbLIA MOMEHT KOM-
nbtoTep BkNtoYeH pasHa 0,8 ansa kaxagoro M3 komnbtoTepoB. OnpeaennTb BEPOATHOCTb TO-
ro, YTO B AaHHbI MOMEHT ByaeT BKITHOYEHO POBHO 3 KOMMbIOTEPA; HE MEHEE OBYX KOMMb-
IOTEPOB.

2. Nmeetca aBe naptum getanen. B nepson naptumn 10 getanen, n3 KoTopbix 2 6pa-
KOBaHHbIX; BO BTOpon naptum 12 getanen, n3 KoTopbix ogHa OpakoBaHHas. M3 Haygaudy
BblbpaHHOM napTuu BbiOMpaeTca ase getanu. Onpenenntb BEPOSATHOCTb TOro, 4Yto obe
aetanu 6yayT He GpakoBaHHbLIMW.

3. Y cbopwumka 16 getanen, nsrotoeneHHbix 3asogom Ne1 un 4 getanu, n3rotToBnex-
Hble 3aBogom Ne2. Haygauy Bbibunpaetcs 3 getanu. OnpeaenuTb BEPOATHOCTb TOrO, YTO
xoTa 6bl ogHa geTtanb OygeT narotoBreHa 3aBogom Nel.

4. W3 10 He3aBUCKMMbIX UCNbITaHM cobbiTve A nosiBunocb 6 pa3. KakoBa BeposT-
HOCTb 3TOro COObITUSA, €Crnv BEPOSTHOCTb MNOSBMEHUS COObITMA A B OOHOM WCMbITAHUK
ofuHakoBa u paBHa 0,37

5. ToproBbI areHT umeeT 5 TeneOHHbIX HOMEPOB MOTEHUManbHbIX Nokynatenen mn
3BOHUT MM 0 TEX Mop, NoKa He MonyyuT 3aKa3 Ha MOKynKy ToBapa. BepoaTHOCTb TOro, 4to
noTeHuManbHbIA NoKynaTenb caenaet 3akas, paBHa 0,4. CocTaBuTb 3aKOH pacnpegene-
HUS Yncna TenedoHHbIX Pa3roBopoB, KOTOPblEe NPEeaCTOUT NPOBECTU areHTy. Hantn mare-
MaTU4ecKoe OXuaaHue U OUCMEepPCU0 3TOW CriydanHOW BenuumHbl. Hantun yHKumMoo pac-
npeneneHus.

6. Kaxablhn noctynawwmn B UHCTUTYT OOMMKeH caatb 3 9k3ameHa. BepodATHocTb
ycnewHon caadm nepsoro ak3ameHa 0,9, stoporo — 0,8, Tpetbero — 0,7. Cnegyowmin ak-
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3aMeH NocTynarLwmn caaeT TONbKO B Cnyyae ycnewHon caadm npeabigyuwero. CoctaBuTb
3aKOH pacnpeneneHus Yncna 9k3aMeHoB, cAaBaBLUMXCSA NOCTYNaKLWmMM B UHCTUTYT. HanTtu
MaTtemaTuyeckoe OXugaHue 3TOM CriydarHOW BenuuuHbl. Hantu doyHKumo pacnpegene-
HUS.

7. OXOTHWK, MetoLWm 4 naTpoHa, CTpendeT No An4M A0 NepBOro nonagaHusa unu ao
n3pacxo4oBaHUs BCexX NaTpoHOB. BepoaTHOCTL nonagaHmst npyu NepBOM BbICTPESNe paBHa
0,6, npun kaxgom nocnegytowem — ymeHbllaetca Ha 0,1. Heobxogumo: a) coctaBuTb 3a-
KOH pacrnpefeneHuss yMcna naTtpoHoOB, M3pacxodoBaHHbIX OXOTHUKOM; 6) HanTn matema-
TUYEeCKOoe OXuaaHue N OUCMEepPCUo 3TOW CrlydanHOM BenuunHbl. Hantn doyHKUuo pacnpe-
AeneHuns.

TekyLwmnn KOHTPOsb NpeacTaBnseT cobon npoBepKy YCBOEHUS1 y4ebHOro maTtepua-
na TeopeTU4ecKoro N NPakTUYeCKoro xapakrtepa, perynsipHo OCyLLeCTBMSeMylo Ha 3aHda-
TUSAX.

K OCHOBHbIM dhopMaM TeKyLLEero KOHTPONA MOXXHO OTHECTWN YCTHbIA ONPOC, NPOBEPKY
AOMaLUHMX 3aaHWUI, KOHTPOrbHbIE paboThbl.

3agaHne ans TeKylwero KOHTpOoJlid 1 npoBeneHuA npomemyTquoPl arrecraumm
AOMKHbI ObITb HanpaBJiEHbl Ha oyeHusaHue:

1. YPOBHSI OCBOEHMSI TEOPETMYECKMX W MPAKTUYECKUX MOHSATMI, Hay4YHbIX OCHOB
npodeccrMoHanbHoON AeATeNbHOCTY;

2. CTeNneHn roToBHOCTU OByyaroLeroca NPUMEHSTb TEOPeTUYECKNE N NpaKTUYeCcKne
3HaHUS 1 NPOoeCcCMOHanbHO 3HaAYMMY MHPOpMaLn, CHOPMUPOBAHHOCTU KOrHUTUBHbIX
YMEHUMN.

3. NpMobpeTEHHLIX YMEHNN, NPOGECCMOHANbHO 3HAYNMbIX 41151 TPOdeCcCnoHanbHON
AesaTenbHOCTH.

TeKkyWwM KOHTPONb NpefHasHayeH A5 NPOBEPKM Xo4a U KayecTBa hopmMmpoBa-
HUS KOMMNETEHUUI, CTUMYNMpoBaHNA y4ebHon paboTbl 0By4aeMblX U COBEPLUEHCTBOBAHUS
METOAUKN OCBOEHUSI HOBbIX 3HaHUW. OH obecnevnBaeTcs NpoBegeHMEM KOHTPOSbHON pa-
60TbI, MPOBEPKOWN KOHCMNEKTOB NEKUUIN, NEPUOANYECKMM ONMPOCOM criyllaTenien Ha 3aHATU-
ax. Mpn Tekywem KOHTporie ypoBEHb OCBOEHUSI y4eBHOM OMCUMMANHBI U CTeneHb cop-
MWPOBAHHOCTU KOMMETEHLUUN ONpeaensaoTCa OLEeHKaMU «3a4TEHO» N «HE3aUYTEHOY.

OnucaHue TexHonornu npoBegeHus
KOHTpOﬂbeIe pa6OTbI npoBoaATCA NMCbMEHHO.
TpGGOBaHMe K BbINOJIHEHUIO 3a4aHUN

KoHmposibHas paboma

3a KOHTPOmNbHYK paboTy CTaBUTCS OLEHKa «3a4yTeHO», B cnydae, ecnu obyvato-
LLMNCS BbINOSTHWUN:
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- NpaBUIIbHO B MOSIHOM 0ObEMe BCe 3adaHusi KOHTPOSibHONM paboThbl, Nokasan oT-
NUYHbIE BNadeHUs HaBblkaMW NMPUMEHEHUS! NOMNYyYEHHbIX 3HAaHUA U YMEHWUI MPU peLleHnn
npodeccroHarnbHbIX 3a4ay B pamMmkax YCBOEHHOrO MaTepuana;

- o6yl-|a+ou.wu7|c;| BbIMOMNHUIT BCE 3a4aHMs C HEBGOMbLWMMN HETOYHOCTAMU N NoKasarn
Xxopouwune BnageHna HaBblkaMu NpMMeHeHNA NnoJTy4eHHbIX 3HaHUIN K yMeHI/IIZ npun peweHnn
I'IpO(beCCMOHaJ'IbeIX 3alad B paMKax YCBOEHHOIo Matepuana,

- o6yqarou.|,|/||7| BbIMOJTHNAJT NOJIOBUHY W3 TMpenyioXXeHHbIX 3agaHuin npaBuIibHO,
OoCTalibHble C CyLLeCTBEHHbIMN HETOYHOCTAMU U MNMOKa3all yaoBJ1IeTBOPUTESIbHOE BllajleHNne
HaBblkKaMWN TMOJTy4YEeHHbIX 3HaHUN W yMeHVII7I npun peweHnmn I'IpOd)eCCI/IOHaJ'IbeIX 3ajady B
paMKax yCBOEHHOIro martepuana.

B ocTanbHbIX cnyyasx oby4aroLemMycs CTaBUTCst 3@ KOHTPOJIbHYO paboTy «He3auTeHo».

Ecnn Tekywasa atrectaums npoBOAUTCSA B AUCTAHUMOHHOM dhopmaTte, To oby4yato-
LMACA OOMKEH NMETb KOMMbIOTEP M AOCTYN B CUCTEMY «DNEKTPOHHbIN yHUBEpPCUTET». EC-
nu y oby4arouierocst OTCyTCTBYET Heobxoaumoe obopygoBaHne unu 4ocTyn B CUCTEMY, TO
OH 0643aH coobLwnTb NpenogasaTento 06 aTom 3a 2 paboumnx aHSA. Ha KOHTponbHy pabo-
TY B AUCTAHUMOHHOM pexnme OTBOLAUTCS OrpaHuyeHne no spemeHn 240 MUHYT.

20.2 NMpomexyToyHasa aTrecTauums

[MpomexyTodHas aTTecTaumsa npegHasHavyeHa ans onpenenieHns ypoBHS OCBOEHUS
BCero obbema y4yebHom ancumnnmHbl. [lpomexyToyHasa aTTectauusa no gucumnninnHe « Teo-
pusi BEPOATHOCTEN» NPOBOAUTCH B (POpMe dK3aMeHa.

MpomexxyToyHas aTTecTauumsi, Kak NpaBuo, OCYLLECTBISETCA B KOHLE cemecTpa U
3aBepllaeT nsyyeHne ancuunnvHbl. NMpomexyToyHas aTtTectaumns NnoMoraeT oueHUTb 6o-
nee KpynHble COBOKYMHOCTW 3HAHWUIA U YMEHUIA, B HEKOTOPbIX Cry4asx — Aaxe opMupo-
BaHWe onpeaeneHHbIX NpodeccuoHanbHbIX KOMmneTeHuuin. Ha 3k3ameHe oleHuBaeTcs
YPOBEHb OCBOEHUSI Yy4eBHOW AMCLUUMNIMHBI U CTeNeHb COPMUPOBAHHOCTU KOMMETEHLIMM
onpenensoTca OLEeHKaMU «OTIIMYHO», «XOPOLLO», «YOOBNETBOPUTENbHOY, «HeyaoBre-
TBOPUTENBHOY.

OnucaHne TexHonormu npoBegeHusd

Ha ak3ameHe CTYOEHT BbITArnBaeT ovner, KOTOprVI COOEPXUT OBa TeopeTU4eCKnx
Bonpoca n oanH ﬂpaKTI/I‘-IeCKI/IIZ. Bce BOMpPOCHLI N 3agayn, BXogdline B OuneTbl, OXxBaTbIBa-
IOT BECb MaTepwuan, I/I3y‘-laeMbI|Z 3a BeCb CeMecCTp.

NMpuMepHbIN NepevYeHb BONPOCOB U 3aAay Ans NPOMeXyTo4HOU aTTe-
cTauum

1. Cny4anHble cobbiTus, nx knaccudgukaums. enctems Hag cobbiTusmu.
2. LleHTpanbHasa npegenbHasi Teopema.
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Ha npoBepky noctynuna naptna mukpocxem, cpeam Kotopbix 10% gedektHbix. Mpu
npoBepke aedekt obHapyxmBaeTcsa ¢ BepodaTHocTbio 0.95. C BeposaTHocTbio 0.03
ncnpasHasi MMKpocxeMa MOXeT ObITb Npu3HaHa gedekTHon. MpoBepunu ogHy MUK-
pocxemy. 1) HailTu BeposiTHOCTb crieaytoLlero cobbitus A: npoBepeHHast MUKPO-
cxema npusHaHa gedpektHor; 2) CobbiTe A Npou3oLLno, TO eCcTb NPOBEpPEeHHas
MUKpOCXema npusHaHa gedekTHOW. HanTu BeposiTHOCTb TOro, YTo oHa Obina umc-
npasHON.

CraTtuctnyeckoe onpeerneHne BepodaTHOCTU. Knaccuyeckoe onpeaeneHme Bepo-
ATHOCTW.

HepaBeHcTBO YebbiweBa. Teopema Yebbiwesa.

B nupamnge yctaHoBneHbl 5 BUHTOBOK, U3 KOTOPbIX 3 CHabXeHbl ONTUYECKUM Npu-
uenom, BepoaTHOCTb nonacTb B UeSlb U3 BUHTOBKWU C OMTUYECKUM MPULIENIOM paBHa
0.95, a ansa BuHTOBKM 63 npuuena — 0.7. 1) HanTn BEPOSATHOCTb TOrO, YTO MULLEHb
OygeT nopaxeHa, ecnu CTpesiok npomsBedeT OAWH BbLICTPEN U3 Haydady B3STOM
BUHTOBKN. 2) N3BECTHO, YTO LieNb nopaxeHa. Hantn BeposATHOCTb, YTO OHa nopa-
XeHa 13 BUHTOBKM 6e3 npuuena.

CnyyanHble cobbiTusa. Anrebpa cobbiTnuin. CBOMCTBO CTAaTUCTUYECKOM YCTOMYMBOCTHU
OTHOCUTESTIbHOW YacTOTbl COObLITUS.

LleHTpanbHasa npegensHas TeopemMa.

XonoaunsHWKK, NocTynarLwme B Npoaaxy, U3roToBEHbI TPEMSA 3aBodamu, Npuyem
nepebin noctasnset 30% Bcero KONMYeCcTBa, U BEPOSATHOCTb TOrO, YTO OHWU Bpako-
BaHHble, paBHa 0.1, BTopon — 60% ¢ BepodaTHocTbio bpaka 0.2, n Tpetun — 10% ¢
BeposATHOCTbIO Bpaka 0.3. Onpegenntb BEPOSATHOCTb TOrO, YTO OKasasLuMncsa Bpa-
KOBaHHbIM XONOAUMNBbHUK U3FOTOBIEH Ha TPeTbEM 3aBoAe.

TpeboBaHue K BbINONTHEHUIO 3a4aHUN

KpI/ITepI/II/I BbICTaBlIEHNA OLIEHOK:

OueHkn Kputepumn

OTtnnyHo obyyvarLnnca nokasbiBaeT BbICOKAA WHTENNeKTyanbHbln U 06-

LLEeKyNbTYPHBIA YpOBEHb, FNyb6oKOEe U BCECTOPOHHEE 3HaHue
npegmMeTa, Ha BCe BOMPOCHLI Guneta AaHbl NpaBUrbHbIE UCHEpP-
NblBaloLLMe OTBETbI, NPMBEAEHbI JoKa3aTenbCcTBa 0byyatoLmincs
apryMeHTUPOBAHO M NOMMYHO M3naraeT Martepuar, MpaBuIlbHO
pellaeT Bce MNpeasioXeHHble NpakTuyeckue 3agaHust; AonosnHu-
TenbHble BONPOCHI HE BbI3bIBAIOT 3aTPYyAHEHWN

Xopowo obyyalLLMinca NnokasbiBaeT CBOM WHTENMNEeKTyarnbHblid U o6Lue-

KYNnbTYpPHbIA YpOBEHb, TBEPAO 3HAeT npeameT yyebHon aucum-
MIVHbI, IOFMYHO M3naraeT U3yYeHHbI MaTepuan, ymeeT npumMe-
HSTb TEOpPeTUYECKME 3HAHUSA ONS pelleHnst NpakTUYeckux 3aga-
HWS, HA BOMPOCHI GUNEThLI MNOMy4YeHbl NMOMHbIE U BEPHbIE OTBETHI,
npuMBEeAEeHO 40Ka3aTeNbCTBO, HO eCTb HEGOMbLUNE HETOYHOCTU B
dopmMynmpoBkax 1 3aTpygHEHUsI MPU OTBETE Ha OOMOSNHUTESb-
Hble BOMNPOCbI
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YnoBneTBOpUTENHHO obyyvarLnnca nokasbiBaeT CBOM OOLLEKYNbTYPHbIN YPOBEHb, B
OCHOBHOM 3HaeT npeameT y4ebHON ANCUUNIINHDBI, 3HAaeT OCHOB-
Hble onpeadeneHnss U TEPMUHbI, UMEET OMNpeaeneHHble 3HaHUS
npegmeTa, NnpakTU4eckne 3afgaHus penTb He MOXET, Takke He
MOXET NPUBECTUN JoKa3aTeNnbCTBa.

HeynoBneTBOpUTENBHO | CTENEHb OCBOEHMST Y4eOHOM AUCUMNNNHBI 06yYaemMbiM He COOT-
BETCTBYET KpUTEPUSAM, NPpeabsiBsieMbIM K OLleHKe «Yy[4OBMNeTBO-
pUTENBHO»

20.3 PoHA oLeHOUYHbIX cpeacTB POPCUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB, peKomeHaye-
MbIW ANA NpoBeAeHUA AUarHoCTUYeCKMxX pabor.

OIlK-1. CnocobeH KoHCYNbLTUPOBaTL U UCMONbL30BaTh (hyHAaMeHTanbHbIe 3HaHWsA B o6na-

CTU MaTeMaTM4eCKOro aHanu3a, KOMNieKcHoro u hyHKLMoHanbLHoOro aHanu3a anreéps.i,
aHanuTu4Yeckom reomeTpumn, gudcpepeHumanbHoOn reomeTpun n Ttononorun, aucgpdepeHum-
anbHbIX ypaBHEHUNA, ANCKPETHON MaTeMaTUKN U MaTeMaTU4eCKOM JIOrMKU, TEOPUN BEepPOAT-
HOCTEWN, MaTeMaTU4YeCKON CTaTUCTUKU U CIy4alHbIX MPOLECCOB, YNCIEHHbLIX METOA0B, TE€O-
peTu4yeckon MexaHuKu B npodrecCMoHanbLHON AeATeNbHOCTH

3aiaHus OTKPLITOro Tuna (yucjao) Testl=g:

e 2 6anna—yKasaH BEPHbIN OTBET;
e 0 6ann108B — yKasaH HEBEPHbIN OTBET.

ITaskl

K koHI1y rosa aBa uccienoBates MiIaHUPYIOT 3aKOHYUTh paboTy U MOJTYYUTh
MaTEHThl HA CBOU M300peTeHus (paboTa HaJl NaTeHTaMU UCCleloBaTeell He3aBrucruma
ApYyT OT Apyra). BeposTHOCTh 3aKOHUYUTH padOTy JUIsl IEPBOrO UCCIEA0BATENS paBHA
0.8, myst BToporo: 0.75. BepossTHOCTh TOTO, YTO /10 KOHIIA rojia XOTs Obl OJIUH U3
uccreoBarenell MoJlydnuT MaTeHT, paBHa...

ISolution

O603HaYNM COOBITHS:

A ={IlepBbIit uccienOBaTEIH MOJYUUT MATEHT }

B ={BTtopoii uccnenoBaTenb MOTYyYUT TATEHT }

Torna coObrtre {XoTs ObI OJUH HCCIEA0BATENb MTOJIYUYUT NATEHT } =A+B .
CoOblTHs A M B HeE3aBHCHUMEIE, COBMeCTHRIC, P(A)=0,8, P(B)=0,75

Hcnonb3ys TeopeMy O CI0KEHUU BEPOSATHOCTEN, HAUJIEM:
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P(A+B)=P(A)+P(B)-P(AB)=0,8+0,75-0,8-0,75=0,95.
ITrue

0,95

ITask2

K koHIty rosa aBa rccienoBaTes MIaHUPYIOT 3aKOHYUTH PaboTy U MOIYIUTh
MaTEHTHI Ha CBOW M300peTeHus (paboTa HaJl MaTeHTaMHU UCClieJoBaTeNeil He3aBucuma
ApYyT OT Apyra). BeposTHOCTh 3aKOHYUTH pabOTy JUIsl IEPBOrO UCCIEA0BATENS paBHA
0.8, s BToporo: 0.75. BepoATHOCTh TOT0, 4TO JI0 KOHI[A TOJIa TOJIBKO OJWH U3
MCCIIEI0BATENIEH TIOJIyYHT [TIaTEHT, PaBHA...

ISolution

O0603HaYMM COOBITHS:

A = {IlepBbIil UCCeIOBATENb OMYUUT MATEHT }
B = {BTopoii uccienoBaresb NOJy4UT HATEHT }

Torna coOwitrie {ToabKO OAMH HCCIEOBATEND MOTYYUT aTeHT} = {JInbo (mepBbIit
MOJIYYHT MMATeHT, & BTOPOM HE MOJYUHUT), TUOO (MEePBbIN HE MOTYYUT MATEHT, a
BTOpOI 1oNyuuT)}=A-B+A-B.

3/1ech CyMMa HECOBMECTHBIX COOBITHH, KpOME TOTO COOBITHS A M B HE3aBHCHMBIC,
P(A)=0,8, P(B)=0,75

Hcnonb3ys TEOPEMBI O CIIOKEHUA U YMHOKEHUU BEPOSTHOCTEM, HAUIEM:

P(A-B+A-B)=P(A-B)+P(A-B) =
=P(A)P(B)+P(A)P(B)=0,8-(1-0,75)+(1-0,8)-0,75=0,35

ITrue

0,35

ITask3

B smuke 6 mapoB, U3 KOTOpBIX 3 — Oenble, ocTalnbHbIe - yepHble. Haiitu yucno crno-
co00B BBIOOpA ABYX IIAPOB, €CJIM OHU MOTYT OBITh JIFOOOTO IBETA.

I1Solution
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B nannom ciyuae et He cymecTBeHeH. [loaTtomy numeercs

2
6

| .
o _56_.g
241 2

croco00B BeIOOpa ABYX IIapOB
ITrue

15

ITask4

B marasuse npoparoTcs 37€KTpojiaMIibl IPOM3BOACTBA TPEX 3aBOJOB, MPUYEM OIS
nepBoro 3aBoja - 30%, Broporo - 50%, tpetbero - 20%. bpak B ux mpoayKuuu co-
CTaBJIIET COOTBETCTBEHHO 5%, 3% 1 2%. KakoBa BEpOsATHOCTH TOTO, YTO CIy4YailHO
BBIOpAaHHAs B Mara3uHe Jiamra oka3ajaach OpaKOBaHHOM.

ISolution

ITycth coObiTHE Hi cOCTOMT B TOM, UTO BbIOpaHHas jamMIia MPOU3BEIEHA HA NIEPBOM
3aBoje, Hy Ha BTOpoM, Hs - Ha TpeTbeM 3aBoje. OueBUIHO:

P(H:1) = 3/10, P(H,) = 5/10, P(Hs) = 2/10.

[TycTh coObITHE A COCTOMT B TOM, YTO BBHIOpaHHAs jamIa OKa3ajiach OpakOBaHHOW;
A/H; o3HauaeT coObITHE, COCTOSINEE B TOM, YTO BbIOpaHa OpakOBaHHAs JaMIla W3
JIaMII, TIPOM3BEICHHBIX Ha I-0M 3aBojie. M3 yClioBHsI 3a1a4u ClIeyeT:

P (A/H;) = 5/10; P(A/H,) = 3/10; P(A/H3) = 2/10
[To ¢popmyie moTHOM BEpOSATHOCTH MOTyYaeM

PR == 2 5. 3,2 2 38 403,
10 100 10 100 10 100 1000
ITrue
0,034

Taskb5

Crnydaiinasi BeIMUMHA 3a/1aHa (PyHKIMEH pacrpeaeieHus
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0, mpux<-1
x 1
F(X)=<—+—, npu-1<x<3
=1ty .
1, npux>3

Haiitu BepOSATHOCTH TOrO, UTO B PE3YJIbTATE UCIBITAHUS C.B. X IPUMET 3HAYCHUE,
MpUHaJIeKaIee noixyuarepsaty [0,2).

Taxk xak Ha monyuHTepBaie [0,2)

PO<X<2)=F(@2)-F(0)=3+

N

N

N
NliEF

ITrue
0,5
'End

3agaum Ha COOTBETCTBHE _

e (2 6anna — Bce COOTBETCTBMSA ONpeaeneHbl BEPHO;

e 33 KaXJoe BepHOe COMOCTaB/eHNe CTaBUTCA KOAMYecTBo 6annoBs, paBHOe MakcMmanbHomy (2
6anna), LeNeHHOMY Ha KOJIMYeCTBO NpeasiaraeMbix B BONPOCE COMOCTaBNEHUI;

e (0 6an10B— HM O4HO COMOCTaB/IEHNE He BbIBPaHO BEPHO.

VYcTaHOBUTE COOTBETCTBUE MEXY (PYHKIMEH MIIOTHOCTH PACTIPEIEICHHS BEPOIATHO-
CTEH HENIPEPBIBHOM C. B. X ¥ 3HAYCHUSAMHU €€ MATEMATUYECKOT0 OKUIAHUSA U JUCIIEP-

CHH
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fx(x) = {5* x € [1; 4] M(X) =15 D(X)=075
U: X E [1, 4]
: _ 4
fx(x) = {4’ x €2 2] M(X)=0, D(X)=
0, x€&[-2; 2]
. 25
fx(x) = {5: x € [1; 6] M(X) =35 D(X)= =
0, X €& [1; 6]

M(X)=15 D(X)= %

ISolution
1) C. B. X paBHOMEpHO pacnpenesieHa Ha otpe3ke [1; 4]:a =1, b = 4.

b+a

(b—a)* 32 3

2) C. B. X paBHOMEpHO pacrpeneicHa Ha oTpeske [—2; 2]:a = —2, b = 2.
b+a

M(X) = === 0;

(b—a)®> 42 16 4
12 12 12 3

D(X) =

3) C. B. X paBHOMEpHO pacmnpesesieHa Ha otpeske [1; 6]: a = 1; b = 6.

b+a

M(:X) :T = 3,5;

(b—a)? 5% 25

D(X) = 12 12 12

ITask7
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YcTaHoBUTE COOTBETCTBUE MEXY (DYHKIMEH TUIOTHOCTH pacipeieeHHsI BEpOSITHO-
CTEH HETIPEPBIBHOM C. B. X ¥ 3HAYCHUSAMH €€ MATEMATUUECKOTO OKUAAHUS U JTUCIIEP-

CUU
! el—1; 4 M(X)=1,5 DX—25
_&@}:F, xe-1; 4] () =15 D)=
0, x¢&][1; 4]
>, x€[2;4] 1
&&J=F' , M) =3, D)=
0, x€¢&][2; 4]
! e[-1; 6 M(X) = 2,5 D(X}—4g
fX(x) — {7: X [ ] ] T ] - 12
0, x¢&][-1;6]
M(X)=8, D(X)=-35
ISolution
1) C. B. X paBHOMEpHO pacnpeesieHa Ha otpeske [—1; 4]:a = —1,b = 4.
b+a

M(:X) :T - 1,5,

— 2 2
D)=L =2 2
12 12 12
2) C. B. X paBHOMEpPHO pacrpejeiicHa Ha oTpeske [2; 4]:a = 2, b = 4.

b+a

M(X) =7 =3,

_ = _ 4 _1
D(X) = 12 12 3
3) C. B. X paBHOMEpHO pacmpejeiieHa Ha oTpeske [—1; 6]: a = —1; b = 6.

b+a
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(b—a)? 49
12 12

D(X) =

ITask8

YcTaHOBUTE COOTBETCTBUE MEXKIY (DYHKIMEH TUIOTHOCTH pacipe/ielIeHHsI BEPOSITHO-
CTEH HENPEPBIBHOM C. B. X ¥ 3HAYCHUAMHU €€ MATEMAaTUYECKOI0 OKUIAHUA U JUCIIEP-

CHUHA

- =0 — —
fx(x):{eo xx{ﬂ MX)=1 DX)=1
2 —2:1.’.', :20 1 1
3 —3_1’.', :_:, 0 1 1
1
M(X) =2, D(X}ZE

ISolution

1) C. B. X UMeeT moka3aTe/IbHOE pacipe/esieHue ¢ mapameTpom a = 1,

M(X) ziz 1;

D(X)=—=1.

1
as
2) C. B. X ©MeeT MoKa3aTelbHOe paclpeieieHIe ¢ mapaMeTpoM a = 2.
11
M) =2=>
11
D(X)= =T

3) C. B. X UMeeT mokKa3arebHOE paclpeieieHue ¢ mapaMeTpom a = 3.
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M) =-=3;
D(X)=— =1,
ITask9

YcTaHOBHUTE COOTBETCTBUE MEXTY (DYHKIIMEH TUIOTHOCTH pacipeieIeHHs BEpOsITHO-
CTEH HENPEPBIBHOM C. B. X ¥ 3HAYCHUSAMHU €€ MATEMAaTUYECKOT0 OKUIAHUA U JUCIIEP-

CHUHn
oo = {%e_;, =0 M(X)=2 DX)=+4
(x) =
0, x<20
1= M(X)=3, D(X)=9
3 =0
fx () =[a‘*’ -
x 0, x<20
1 _x M(X)=5, D(X)=25
—e 5 x =0
fx(x) = {56 '
0, x<0
MX)=1 DX) ==
I1Solution

1
1) C. B. X UMeeT Mmoka3aTelIbHOE PaCIpe/e/ICHUE C TapaMeTPOM a = >
1
M(X)=-=2:
a

1
D(X}:E:‘q“.
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1
2) C. B. X UMeeT MoKa3aTeJIbHOE PaclpeieiCHUE ¢ apaMeTpoM a = T

M(X) =§= 3

D(X)=—= =09,

1
a2

1
3) C. B. X UMeeT moka3aTeibHOE PacHpeieieHUe C ITapaMeTpoM a = -

M(X) = i =5

1
D(X) = — = 25.
ITask10

VYcTaHoBUTE COOTBETCTBHE MEX Ty (QYHKIIMEH pacipeiesIeHUs] HeMPEPhIBHOM CiTydaii-

HOI BEIWYMHBI X U €€ IIIOTHOCTHIO PacCpCaACiICHUA:

0, x < 2 1
Fx(x) = x_z_l 2<x<3 fx(x)Z{Sx’ x €[23]
X 10 3 “°°° 0, x¢€[23]
1, X >3
0, x < 2 1 1 23]
2 —Xx ——, X E[2,
Fy(x) = %—%x,2<x<3 fx(x){3 3
1 x >3 0, x € [2.3]
0, x < 2 2 1 23]
3 — — =X, XE
X 1 — ' ’
6 0, x & [2,3]
1, X >3
2
fu) ={3% * €123l

0, x¢&][23]
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ISolution
BocnonbzyeMmcs teMm, uto fy(x) = F' x(x). Umeem

0, x¢& [213]
D) fx(x) =Fx(x) = {Ex x € [2,3]
S X, ,

r 0, x &[2,3]
3 3J' r
0, x < 2
3) fx() = F'x(0) =15~ 1x, 25x<3
0, X >3

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30BaHUIO NpU NpoBeAeHUU Aua-
FHOCTMYECKUX paboT C Lesibio OLEeHKM OCTaTO4YHbIX pe3yfibTaToOB OCBOEHUSA AaHHOM
ANCLUNINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



