MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.14.01

(uHOexc OucyuniuHot)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

TCOPI/IH BCPOHTHOCTeﬁ M MaTeMaTH4YecKas cTaTHCTHKa 1

(HaumeHo8aHUE OUCYUNTUHDBL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU

02.03.03 Maremaruyeckoe o0ecredeHrne 1 aAMHHACTPUPOBAHIE HHPOPMAIMOHHBIX CHCTEM

HaIpaBJIEHHOCTH (TIPOdUIIB)

MoOuIbHBIE U CETEBBIE TEXHOJIOTUU

®opma 00ydeHus: ouHas
I'on Habopa: 2020

O6mras Tpynoemkoctsb: 4 3E

Pacnpe)lene}me aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJISA 3 Hroro
Bua zansaruii
Jlexuym 34 34
JlaGopartopHbie
ITpakTuyeckue 34 34
PykoBosicTBO: KypcoBbie paboTh (ipoekthi) / PI'P
ITpoMexxyTodHast aTTeCTAIHS 0,25 0,25
KonraktHas pabora 68,25 68,25
CamocrosiTenpHas pabora 75,75 75,75
KoHTpob
Hroro 144 144
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Brnapeneu: lNywmHa OkcaHa MuxaiinoBHa
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1. LHeab ocBOeHUSI AUCHHUILINHBI

Ilenp ocBOEHUs IUCHUIUIMHBI — (OPMUPOBAHHWE Y CTYASHTOB 3HAaHWW B o001acTH
MaTeMaTUYECKUX OCHOB TEOPUU CIyUYaHHBIX COOBITHI M CIy4allHbIX BEJIMYHH, TOJTYY€HUE HaBBIKOB
MPAKTUYECKOTO PELICHUS 3a7a4 TEOPUU BEPOSITHOCTEN.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
«/luckpernas matemaTukay, «MaremaTudyeckuil aHanus», «JIluHelHas anrebpa W aHaIUTHYECKas
TEOMETPHUSI».

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUILUIMHBI HEOOXOIMMO Kak

npeamecTByromee: «M30panHbie BOMPOCH CTOXAaCTHYECKOTO aHaIn3ay, moaroroska BKP.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U

MaAaTEMATHUUYCCKUX U
€CTECTBEHHOHAYYHBIX
3HAHUH

HNuagukaropbl
KOHTPOJIHpYeMble

TOCTUKEHHS

KOMIIeTEeHI[UH . I[InanupyemMble pe3yJbTaThl 00yUeHHS
(ko u KOMIIeTeHIIU
(Kol ¥ HAMEHOBAHUE)
HAaMCHOBAHHE)

OIIK -1. Cnocoben | OIIK-1.1. O6nagaet 3HaTh: OCHOBBI MAaTEMAaTHKH,
MIPUMCHSIT 0a30BBIMU 3HAHUSIMH, BBIYHCITUTEILHON TEXHUKHU U
(dbyHlaMeHTaIbHBIE | MOJTYYSHHBIMHU B O0JIACTH | MPOTPaMMHUPOBAHUS
3HAHUS, MaTeMaTHYECKHUX U (WIH) | YMETh: IPUMEHSATh 3HAHUS OCHOB
MOJTy4YEHHBIE B €CTECTBEHHBIX HayK. MaTEeMaTHKH, BBIYUCIUTEIBHON TEXHUKU U
oOnactu IPOrpaMMHUPOBAHUS
MaTeMaTHYeCKHUX U Bnaners: HaBbIKaMu IPUMEHEHUsI 3HAHUH
(nm) OCHOB MAaT€MAaTHUKH, BIYUCIUTEIIBHON
€CTECTBEHHBIX TEXHHUKHU U POTPAMMUPOBAHHS
HAyK, U OIIK-1.2. Ymeer pemate | 3HATh: NPUHIIMIIBI PEIIEHUS CTaHIAPTHBIC
UCIIONb30BATh UX B | CTAHJApTHbHIE npodeccrnoHaAbHEIC 3a/1a49H ¢ TPUMEHCHHEM
npODECCHOHANBHOM | mpodeccHoHabHbIE MaTEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX
NEeSITeIbHOCTH 3a/1a4¥ ¢ MPUMEHEHUEM SHAHMIA.

YMeTh: pemaTh CTaHAAPTHBIE
npogeccuoHaIbHbIE 3a/1a41 C IPUMEHEHUEM
MaTeMaTHYeCKHUX U €CTeCTBEHHOHAYYHbIX
3HaHUHN

Bnagers: HaBbIKaMU peLLIEHUs CTaHIaPTHbHIE
npodeccroHalbHbIe 3a/1a4H C IPUMEHEHHEM
MaTeMaTHYeCKHUX U €CTeCTBEHHOHAYUYHbIX
3HaHUHN

OIIK-1.3 Mmeet HaBBIKH
BbIOOpA METOJIOB pEIICHUS
3a/1a4 mpodeccuoHaTbHON
JESTEIbHOCTH Ha OCHOBE
3HaHUH, OJYYEHHBIX B
00JacTi MaTeMaTHYECKHUX

3HaTh: NPUHLIMIIBI BEIOOpA METOJOB PEIICHUS
3a/1a4 MpoPEeCCHOHAIBHON JEATETFHOCTH Ha
OCHOBE 3HaHUM, TOJyYEHHBIX B 00JIACTH
MaTeMaTHYeCKUX U (M) ECTECTBEHHBIX

HayK.




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTEeHI[UH
(kom u
HAaMCHOBAHHE)

Nuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(K01 1 HANMEHOBAHUE)

Ilianupyemblie pe3yibTaTbl 00y4eHUs

U (WJIM) €CTECTBEHHBIX
HayK.

YMeTh: NpUHIUIIAMU BEIOOpPa METOZIOB
pelieHus 3a/1a4 Npo(ecCUOHaNbHON
NeSITeIbHOCTH HAa OCHOBE 3HAHMI,
MOJTyYSHHBIX B 00JIACTH MAaTEeMaTHYECKUX U
(1K) ecTeCTBEHHBIX HayK.

BrnaneTs: HaBbIKaMK BEIOOpA METO/I0B
pelieHus 3a/1a4 Npo(eccCuOHaNbHON
JIESTEIbBHOCTH Ha OCHOBE 3HAHUH,
HOJY4YEHHBIX B 00J1aCTH MaTeMaTHYECKUX U
(1K) ecTeCTBEHHBIX HayK.




4. CTpyKTypa M cojeprkanue IucuuIInHbl Teopusi BepOSITHOCTEN M MaTeMaTHYeCKasi CTATUCTHKA 1

DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI Oonbem, HuTepakr KOHTPOIA
(pasnen) yueOHoit (yaebHoii paboTs) Cemectp u. bannbl U, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTsa)
Monyns 1. Jlexl [TpocTpancTBO dyeMeHTapHbIX HCX0A0B. CoOblTHS U 3 2 2 Tect, KOHTpOIBbHAS
CrnyuaiiHbie JICMCTBHI HaJl HUMH. BeposTHOCTD. abora, /I3
COOBITHS. [Ip31 Crnyuaitnbie coObiTus. Anredpa coObiTuii. BepoaTHOCTb. 3 2 TecT, KOHTPOJIBHAS
adora, /13
Jlex2 Krnaccuueckast u reoMmeTpuueckast BEpOSITHOCTb. 3 2 Tect, KOHTpOIBbHAS
pabora, /13
[1p32 Kitaccuueckoe onpeneneHrne BEpOSTHOCTH. 3 2 5 Tect, KOHTpOIBbHAS
pabora, N]13
a3 Canyyaitasie coOpiTus. CiyyaiiHble BETMUNHBI. 3 31,75 10
Cam PaboTa c neKkImoHHpIM MaTepuaIoM U yaeOHOH 3 22 TecT, KOHTpOIBHAS
mureparypoi. IIoaroroBka K IpakTUYECKUM 3aHATHSAM. pabota, /I3
Jlex3 VYcnoBHas BepossTHOCTb. He3aBUCMMOCTb COOBITHH. 3 2 TecT, KOHTpOIBHAS
pabota, 13
[1p33 ['eomerpuueckoe onpeneneHue BeposTHOCTU. PaboTa B 3 2 5 2 TecT, KOHTpOIBHAS
MaJIbIX TPYIIAX. abora, /I3
Jlex4 dopMytel TOJTHOK BeposiTHOCTH U baiieca. 3 2 2 TecT, KOHTpOIBHAS
pabora, /I3
ITp34 YcnoBHas BeposTHOCTh. HezaBucumble coOBITHS. 3 2 Tect, KOHTpONIBbHAA
abora, MJ13
Jlex5,6 | Cxemsl bepuymmu. [Ipubnmxennsie popmynsl [Tyaccona 3 4 2 Tect, KOHTpOIBHAS
u Myaspa-Jlannaca. [lonnHoMuanpHas cxema. pabota, /I3
[1p35 BeposTHOCTB CITOKHBIX COOBITHIA. 3 2 TecT, KOHTpOIBHAS
abora, 13
[1p36 ®dopmyma moaHOM BeposTHOcTH. DopMmyia baiieca. 3 2 5 TecT, KOHTpOIBHAS

padota, /13




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI Oonbem, HuTepakr KOHTPOIA
(pasnen) yueOHoit (yaebHoii paboTs) Cemectp u. bannbl U, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
[Ip37 Cxema bepnymim. 3 2 TecT, KOHTpOIBHAS
padota, MJ13
[1p38 Brruncnenue BeposiTHOCTH coObITUH. PaboTa B Manbix 3 2 5 TecT, KOHTpOJIBHAS
rpymnmax. abora, /13
[1p39 KonTponbnas pabota no teme: "CayuaiiHbie coObITHS". 3 2 30 TecT, KOHTpOJIBHAS
pabora, /13
Monayns 2. Jlex7 CrydaiiHasi BeTUYMHA, €€ 3aKOH U (PyHKIUS 3 2 2 Tect, KOHTpOIBbHAS
CiydaiiHble pacrpeneneHus. pabota, /13
BEITMYMHBIL. Jlex8 JIMcKpeTHas U HENpepbIBHAA Clly4aiiHas BEIUYHHA. 3 2 Tect, KOHTpOIBHAS
pabota, 13
JIex9 MHuoromepHas citydaiinas BeianunHa. CoBMECTHas 3 2 TecT, KOHTpOIBHAS
(GYHKIUS pacnpeieleHHus. pabota, /13
Jlex10 | MnoromepHas citydaiiHas BeinnunHa. CoBMECTHAs 3 2 TecT, KOHTpOIBHAS
(GYHKIMS pacnpeleleHHUsL. abora, /13
[Ip310 |3axoH pacnpeneneHus CiydaiiHON BETUYMHBI. 3 2 5 TecT, KOHTpOIBHAS
HenpepeiBHas cnyuaiinasi BelIMYUHa. pabota, /13
Jlex11l |/luckpeTHble M HENPEPBIBHBIE JBYMEPHBIE CIy4aliHbIE 3 2 TecT, KOHTpOIBHAS
BEIIMYUHBI. Y CIOBHBIE pacupeneineHus. Hesasucumslie pabota, /I3
CIIy4YailHbI€ BEJTUYUHBL..
[Ip311 |®PyHKIMA ¥ TIOTHOCTH PacpEeIICHUs 3 2 Tect, KOHTpONIBbHAA
abora, MJ13
Jlex12 | luckpeTHble U HENPEPBHIBHBIE JBYMEPHBIE CIy4aliHbIE 3 2 TecT, KOHTpOIBHAS
BEIIMYUHBI. Y CIOBHBIE pacupeneineHus. Hesasucumslie pabota, /I3
CIIy4YailHbI€ BEJTUYUHBI
[Ip312,1 | MHOTOMEpHAs CiTyJaiiHas BeTUIHA 3 4 TecT, KOHTpOIBHAS

3

pabora, /13




DopMBbI TEKYLLET0
Monayab Bun . HaumenoBanue TeM 3aHATHIA Oo0nbem, HuTepakr KOHTpO.IH
(pasnen) yueOHoit (yaebHoii paboTs) Cemectp u. bannbl U, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
Jlek13,1 |YucnoBbie XapaKTEPUCTUKHU CIyYalHBIX BEJIMYHH. 3 4 Tect, KOHTpOJBbHAS
4 padota, MJ13
[Ip314 | OcHoBHBIE pacripeaeseHHUs. 3 2 Tect, KOHTpOJIbHAS
adora, /13
Jlex15 |HepaBenctBo UeOblieBa. 3akOH OONBIINX YUCEIL. 3 2 TecT, KOHTpOJIBHASA
pabota, 13
[Ip315 |YucnoBele XapaKTEPUCTUKU CITy4YalHON BETUYUHBIL. 3 2 5 Tect, KOHTpOJIbHAL
pabora, /13
Jlex16 | XapakTepuctudeckue QyHKIHH. 3 2 TecT, KOHTpOIBHAS
pabora, /I3
[Ip316 |KouTponsHas padota «CiydaiiHasi BEJIMUUHAY 3 2 35 TecT, KOHTpOIBHAS
abora, 13
Jlex17 |LlenTpanbHas mpenenbHas TeopemMa 3 2 TecT, KOHTpOIBHAS
abora, 13
Cam PaboTa c nekImoHHBIM MaTepuaIoM U yaeOHOH 3 22 TecT, KOHTpOIBHAS
aureparypoi. IIoaroroBka K IpaKTUYECKUM 3aHATUSM. abora, /I3
ITA [IpomexxyTouHas arrecranus 2 0,25
Hroro: 144 100

Cxema pacyera UTOroBoro 6ajia

Texywuii penimune (6ce 3anamusa u npomexcymounsvie mecmot) + Pesynomam umozoeozo mecma u ece dearumca na 2 + bb (echu BB
npeoycmompenst)



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpn u3y4eHnn AUCIMIUIMHBI HCIIOIB3YIOTCS CIIEAYIONIe 00pa30BaTeIbHbIC TEXHOIOTHUH:

- TEXHOJIOTMHM TPAJUIMOHHOTO OOydeHHs B (opMe JEKIH, NPaKTHUYECKUX paboT Hu
CaMOCTOSATENILHON pabOThI CTY/IEHTOB;

- MHTEPaKTHBHBIC TEXHOJIOTUH B (popme JeKkuuii-oecen.

6. MeToauyeckue yKa3aHusl 110 OCBOCHHUIO 1M CUMILIHHBI

6.1. PexoMeHIauy MO MOATOTOBKE K JIEKIIHOHHBLIM 3aHATHAM

W3ydyeHne MUCHUIUIMHBI TPEOYeT CHUCTEMAaTUYECKOTO W TOCIEIOBATEIILHOTO HAKOTUICHUS
3HAHWH, CJICIOBATEIHHO, IPOITYCKH OTACIBHBIX TEM HE MO3BOJISIIOT TNIYOOKO OCBOUTH IIPEIMET.

B xome JeKIMOHHBIX 3aHATHUH PEKOMEHAYETCS 3aJaBaTh IPENOJABATENI0 YTOUHSIOUIUE
BOITPOCHI C IIEJIbIO YSICHEHUS TEOPETHUECKHUX MOJIOKEHUN, Pa3pEIICHHs CTIOPHBIX CUTYaIUH.

CTyI[eHT MOXET HOOIIOJIHUTHL CIIMCOK I’ICHOJIB?)OBEIHHOﬁ J'II/ITepaTypr COBpeMeHHbIMI/I
HMCTOYHHKAMHU, HE MPEJCTABICHHBIMH B CIIMCKE PEKOMEHIOBAHHOM JIMTEPATyphl, U B JajbHEUIIIEM
HUCITIOJIB30BAThH CO6CTB€HHI)IC IIOATOTOBJICHHBIC y‘I€6HI)I€ MaTepI/IaHI)I HpI/I HaltnCaHuun KprOBI)IX nu
BBIMMYCKHBIX KBATU(PHUKAIIMOHHBIX PaloT.

6.2. PexoMeH1aumm 1o MoAroToBKe K NPAKTHYECKUM 3aHATHSM

CryneHram cienyer:

® [IpU MOJTOTOBKE K MPAKTHYECKUM 3aHATHUSAM CIIEAYET 003aTeIbHO UCIIOIb30BaTh HE
TOJIBKO JIEKI[UH, Y4EOHYIO IUTEPATypPy, HO U APYrHe UCTOYHUKH;

e B HayaJe 3aHATHH 3aJaTh NPENoJaBaTE0 BOIPOCH! IO MaTepHaly, BbI3BAaBIIEMY
3aTpyJHEHHUS B €r0 NOHMMAHHUU M OCBOCHMM IIPU PELLIEHUU 33/ay, 3aJaHHBIX AJIS
CaMOCTOSITEJILHOI'O PELICHHUS;

e Ha 3aHATUM [JOBOJUTH KXY 3aJady JI0 OKOHYATEJIbHOIO PpELICHMS,
JIEMOHCTPUPOBATh MOHUMAaHHUE IPOBEIECHHBIX PAacyYETOB (aHAJIU30B, CUTyaluil), B
cllyyae 3aTpyJHeHUH o0paIiaThCs K MpernoaBaTeio.

Jlyig TOro 4yToOBI MPAKTUYECKUE 3aHATHS MPUHOCUIN MaKCUMAJIbHYIO MOJIb3Yy, HEOOXOAUMO
IIOMHHUTbH, YTO YNPAXKHEHHE M PEIICHUE 3aJad IPOBOJATCS II0 PACCMOTPEHHOMY Ha JIEKLHUAX
MaTepuaily U CBSI3aHbl, KaK MPaBUJIO, C JIETAIbHBIM pa300poOM OTAENIbHBIX BOMPOCOB JEKIIMOHHOTO
Kypca. CiegyeT MNOAYEPKHYTh, YTO TOJIBKO TIOCIE€ YCBOEHHUS JIEKIMOHHOIO Marepuaiga ¢
OTIpe/IeIEHHON TOYKHM 3peHMsI (2 KMEHHO C TOH, C KOTOPOM OH M3JIaraeTcsl Ha JIEKIIUIX) OH OyneT
3aKPEIUIATHCS CTYJCHTOM Ha NMPaKTHUECKUX 3aHATHUAX KaK B pe3yinbTaTe OOCYXKACHUS M aHalu3a
JIEKIIMOHHOT'O MaTepuaja, TaKk U C IMOMOIIBIO0 pelIeHNs MpoOJeMHBIX cUTyauul, 3anad. [Ipu »Tux
YCIIOBUSX CTYACHT HE TOJIBKO XOpOILIO YCBOMT MaTepHall, HO M Hay4WTCs MPUMEHSITH €ro Ha
IPAKTUKE, a TAKXK€ IOJYYHUT JONOJHUTENbHBIM CTUMYN (M 3TO OYEHb Ba)XXHO) JUIsl aKTUBHOM
npopabOTKH JIEKIIUH.

[Ipyn caMOCTOATENBHOM pELIEHUU 3a7ad HYKHO OOOCHOBBIBATH KAaXKIbIM ATal pEIICHUs,
UCXOJS U3 TEOPETUUYECKUX IOJIOKEHUH Kypca. Eciii CTyIeHT BUAWUT HECKOJIBKO IyTEH peleHUs
po0JieMsl (3aJ1a4n), TO HY’KHO CPaBHHUTbh WX U BbIOpaTh caMblil parioHaibHbIi. [loge3no 1o Havyana
BBIYUCIICHUH COCTaBUTh KPAaTKUH MJIaH perieHus npoodiemsl (3a1aun). Pemenne npobaeMHbIX 3a1a4
WM IPUMEPOB CIIEyeT U3j1araTh oApoOHO, BEIUMCIICHUS pacoiaraTb B CTPOTrOM MOPSAKE, OTIEsSA
BCIIOMOTaTeNbHbIE BEIUMCIIEHUS OT OCHOBHBIX. PereHust mpu Heo0X0AUMOCTH HY>KHO COIIPOBOX/1AaTh
KOMMEHTapUsIMHU, CXEMaMH, YePTEKaMU U PUCYHKaAMHU.

Crenyer MOMHHUTH, YTO pELICHHE KaXIOW Y4eOHOW 3ahayM JOJDKHO JOBOJUTHCA [0
OKOHYATEIBHOT'0 JIOTUYECKOTO OTBETA, KOTOPOrO TPEOYET YCIOBUE, U 110 BO3MOXHOCTH C BBIBOJIOM.
[Tonmy4yeHHBIH OTBET cleqyeT MPOBEPUThH CIIOCOOAMH, BBITEKAIOUIMMH M3 CYIIeCTBa JaHHON 3a]lauu.
[Tone3no Taxke (eciu BO3MOXKHO) pellaTh HECKOJbKMMHU CHOCOOAMHM W CPaBHUTH MOJYy4YEHHbBIE
pe3yibTarel. PemieHue 3agay JaHHOTO TUNA HYXHO MPOJOIDKATH 10 MPHUOOPETEHUs TBEPBIX
HABBIKOB B X PELLICHUH.



6.3. PexoMeHnanmu no noaAroToBKe K 3K3aMeHy

[ToaroroBka K 3k3aMeHy CIIOCOOCTBYET 3aKPEIUICHHIO, YIIIYOJICHUIO ¥ 0000IICHUIO 3HAHUIA,
MOJIy4aeMbIX, B Mpolecce 00ydeHus, a TaKkKe IPUMEHEHUIO UX K PEIICHHUIO MPAKTHYECKUX 3ajad.
['oTOBsICK K 3K3aMEHY, CTYIEHT JUKBUIMPYET HMEIOLIMecs MpoOenbl B 3HAHUSAX, YriyOIser,
CHCTEMATH3UPYET M YIIOPSIOYUBACT CBOU 3HAHM. Ha sK3aMeHe CTyIeHT JeMOHCTPUPYET TO, YTO OH
npruoOpen B nporecce 00y4eHHs 110 KOHKPETHOM yueOHOM TUCIUTUINHE.

Ha koHCynbTanuu nepes 3K3aMeHOM CTYJSHTHI JOJKHBI ObITh O3HAKOMIJICHBI C OCHOBHBIMH
Tpe6OBaHI/I$IMI/I U MOJIYYUTb OTBCTHI HAa BO3ZHUKAIOUIMEC B IIPOLECCC IMOATOTOBKH BOIIPOCHI.

Heo0XxoauMo OpHEHTHUPOBATh CTYIEHTOB HAa CHCTEMATHYECKYIO MOJATOTOBKY K 3aHSTHSIM B
TCUCHHE CEMEeCTpa, 4YTO II03BOJHMT HCIIOJIb30BaTh BpPEMsl SK3aMCHAIIMOHHOW CECCHUHM  JUIs
CHCTEMaTH3aIluy 3HAHHH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (MM ee 4acTH) OI[€HOYHOT0 CpeICTBA
3 OIIK-1 TecToBbIe 3aManus 0 MOAYHO 1,2

WNupuBuayanbHOE JOMALIHEE 3aaHue
Kontposnbnas pabora 1,2
Bormpocs! k 3agery

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEro KOHTPOJIst

7.2.1. O0pa3upl BAPHAHTOB MHIHBHIYAJILHOI'O JOMAIIHEr0 3aJaHus
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tema. Teopusi BeposATHOCTEM.

1. B xyne BaroHa Haxo[AsTCs IIECTEPO pacCesHHBIX C yauiel bacceitnoit. Kaxapiii u3 HUX ¢
paBHOM BEPOSTHOCTHIO BBIXOAUT Ha OAHOW M3 crtaHuwmii: bomoroe, IlomoBka, uOyHbl, SIMckas.
KakoBa BepoATHOCTb TOT0, YTO YETBEPO PACCESIHHBIX BBIMIYT HA OAHON CTAHIIUM, a BOE HA IpYyroi?

2. B ¢unarenucTuiueckoM MarazuHe mpeajararTcs s npogaxu 50 mouToBbx Mapok, 10 u3
KOTOPBIX SBJISIOTCS peAakuMu. [lokynarens, mioxo pazOuparomuiics B Gpuiateand, mpuodperaer 5
MOHPABUBIIUXCS €My Mapok. KakoBa BEpOsSITHOCTh TOTO, YTO CPEIU MPUOOPETEHHBIX MaPOK HET HU
OJIHOU PEeAKOM?

3. U3 xonoapl, coaepkamiei 36 kapt, U3BJIEKaeTCa OfHA. 3aTeM KapTa KiajaeTcss oOpaTHO B
KOJIOy, M KOJIOJa IeperacoBbiBacTca. KakoBa BEpOSATHOCTH TOrO, YTO IIPU IISITUKPATHOM
MIPOBEICHUH OIKUCAHHOIO SKCIEPUMEHTA POBHO TPU pa3a U3BJIEKAJICS KOPOJb?

4. B Botoeme BOASTCS KapIbl U HATUMbI. BeposITHOCTH moiMaTh Ha yJI0UKY YKa3aHHBIX PbIO
paBHbI cooTBeTcTBEHHO pl = 0,4 n p2 = 0,6. Uncnao peld 10CTaTOYHO BEITUKO, OITOMY MOKHO
CUMTATh, YTO HA 3TU BEPOSITHOCTH HE OKA3bIBACT BIMSHUS U3BATUE U3 BOJIOEMA HEOOJIBIIOTO Ynciaa
pb16. KoT-pp16010B moiiMan yetsipe priObl. KakoBa BEpOSITHOCTh TOTO, YTO CPEIU HUX HE MEHbIIE
TpeX HaJIUMOB?

5. banga mopumt BepeBKoi Mope. UTOObI BBIACHUTH, B 4eM JeJo, cTapelii bec ¢ paBHOM
BEPOSITHOCTBIO MOJKET CaM OTIPABUTHCA K basje niam MOXeT 1mociaTh CBOero BHyka. Ecim crapsiid
bec nonuter x banae cBoero BHyka, To banna cobeper o0pok ¢ uepTeii ¢ BeposiTHOCThIO 0,9, eciu ke
crapeii bec ornpaButcs k bange cam, To banmga cobeper 00pok ¢ yepteil ¢ BeposTHOCThIO O,1.
N3BectHO, uTo banma cobpan oOpok ¢ yepteil. KakoBa amoctepuopHas BepOSATHOCTb TOTO, YTO
ctapsbiii bec nocnan x banzae cBoero BHyka?

6. M3BecTHO, 4TO Ul TOTrO, YTOOBI M30aBUTHCS OT XaHAPHI, CIENYET MOJI0KUTh Ha HOYb MOJ
MOYIIKY KaKOH-JIN0O AparoieHHblil kaMeHb. Eciu monoxxuTts anMas, To HayTpo XaHapa IPOXOIUT C
BeposATHOCTHIO pl = 0,8; 111 U3ympyia, pyOuHa u carndupa 3TH BEpOITHOCTH PaBHBI COOTBETCTBEHHO
p2 = 04, p3 = ps = 0,2. Y3uaB 00 3ToM, napeBHa HecmestHa jocTaiia U3 MIKATYJIKH, B KOTOPOI
HaXoAWwIMuCh 3 anmasa, 4 uzympyna, 5 pyOMHOB U 6 carndupoB, MepBbId MONABIIMNACA KaMEHb U
noJiokuia noj noaymky. Kakosa BeposiTHOCTB Toro, uto Hecmesina n30aButTcs OT XaHApbI?

7. Ha untepsaie (0,1) naynady Gepyres ne Toukn X u Y . KakoBa BepOSTHOCTB TOTO, 9TO

: 2
BBITIOJIHACTCA COOTHOIICHUC Sln(7ZX/ 2) = y Z X ?

8. Ha unteppane (0,1) Haymauy Gepyrcs tpu Touku X, Y, Z. TpeGyercst ompenenuTh

BEPOSTHOCTB TOTO, YTO CKATSPHOE IPOM3BEICHIE BEKTOpa &~ (X, ¥.2) ya BEKTOD b=(211) Oyzer
MEHBIIIE €UHUIIBI.

9. BeposATHOCTH IOnafaHus B JECATKY y JTAHHOTO CTpPEJKa IPU OJHOM BbICTpeise paBHa 0,2.
Onpenenutb BEPOSITHOCTD MONAJaHMsl B IECATKY HE MEeHee TpEX pa3 npu 10 BeICcTpenax.



10. Ilpu mMaccoBOM IPOHM3BOJICTBE AJIEMEHTOB JJIEKTPOHUKU BEPOATHOCTH MOSIBICHHS Opaka
paBHa 0,005. OnpenenuTs BEPOSATHOCTh TOTO, YTO B maptuu u3 600 31eMEHTOB OpakOBaHHBIMH
Oynyrt: a) He Oonee TpE€x; b) poBHO Tpu diIeMeHTa.

11. Ha c6opsl npurmamens! 120 cmoprcMeHOB. BeposiTHOCTh TOT0, YTO CIy4aitHO BRIOpaHHBIHN
CIIOPTCMEH BBINOJIHUT HopMaTuB paBHa 0,7. OnpenenuTs BEPOATHOCTb TOIO, YTO BBIINOJIHAT
HOpMatuB; a) poBHO 80 criopTcMeHOoB; b) He Menee 80.

12. Ilo xaHamy CBSA3HM NEPENAIOTCS IMOCIENIOBATEIbHO JBA COOOLICHMS, KaXIA0€ U3 KOTOPBIX
MOJKET OBITh HCKa)KeHO. BeposSTHOCTH MCKa)KEHUSI IEPBOIO U BTOPOT'O COOOIICHHSI COOTBETCTBEHHO
pasubl 0,2 u 0,1. [luckpeTHas ciaydaiiHas BeIMYUHA — YMCIIO MPABUIBHO MEPEJAaHHBIX COOOIECHUI.
HaiiTi 3akoH pacnpeeneHnus, YuCIOBbIe XapaKTePUCTUKH, (YHKIUIO paclpe/esieHus: U IOCTPOUTh
e€ rpaduk.

13. ®yHKuMsS pacnpeneyieHus: HEKOTOPOW HEMpPEepbIBHOW CiIydyalHOW BEJIMYMHBI 3aJaHa
CIeIyIOIUM 00pa3oMm:

0, xe(-»,0)
=J{A+ Bx?, xe[O,Z]
1, xe(2,+0)

F(x)

Onpenenuts napaMeTpbl A U B, HaliTH TIOTHOCTH pacripe/iesieHUs] BEPOSITHOCTH, YHUCIIOBbIE
XapaKTEPUCTUKH U BEpOSATHOCTH momananus B [-1,1]. IToctpouts rpaduku p(x) u F(X).

14. Cnyyaitnas BenuuuHa & - omnOKa u3MepeHuit npubopa - pacipeeieHa o HopMalIbHOMY
3akoHy c¢ aucnepcueif 0,16 mm2 CucTemaTuueckas ommuOka mpubopa oTcyrcTByer. Haiitu
BEPOATHOCTH TOT'0, UTO OIIKNOKA U3MEPEHUS HE MPEB30MAET 0 MoayIto 0,6 MM.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
WNunuBuayanbHOE JOMAIllHEE 3aJlaHhe BBbIJAETCS B Hayalle CEMecTpa KaKIOMYy CTYICHTY B
COOTBETCTBUM € ero BapuaHtoM. Homep BapuaHTa onpenensercss HOMEPOM CTYyJEHTa B CIIMCKE
rpynnsl. Cnaercs /13 Ha nocieaHeM NpakTUYECKOM 3aHATHH.

Kpurtepun onenkmn:
Bepnoe Boimonaenue 90-100% 3aganuii - 10 6amioB; BepHoe BhimodHeHue 80-89%% 3amanuii - oT
8 10 9 6aymIoB; BepHOE BhINONHEHUE 66-79% 3ananuii - oT 7 110 8 6ayU10B; BepHOE BhINONHEHUE 50-
65% 3amanuii - oT 6 10 7 6ayyIoB; BepHOE BhINOTHEHUE MeHee 50% 3amanuii - ot 0 10 6 6awIoB.

7.2.2. KoHTpoabLHas padoTa

(naumenosanue oyeHouHo20 cpeocmsa)

Tunosbie NpUMepbI 3aJaHU
Tema: CiyuaiiHble cOOBITHSI.
3anmanuel. B mapTuu roToBOi MPOAYKIIMH, COCTOSIICH U3 25 neraneii, 5 6pakoBaHHbIX. ONpeaenuTh
BEPOATHOCTh TOTO, YTO NIpPU CIy4allHOM BBIOOpE YeThIpeX JeTalel: a) Bce OHM OKAXYTCA He
OpakoBaHHBIMH; 0) OpaKOBaHHBIX M HE OPAaKOBAHHBIX U3ENUN OYIET MOPOBHY.
3ananue2. HailTu BepoSITHOCTH TOro, 4YTO OpoIlleHHas B KBagpaT TOYKA OKaKETCS BHYTPHU
BITMCAHHOTO B 3TOT KBa/IpaT Kpyra, eciiu e€ J1r000e MoJIoKeHHe B KBapaTe PaBHOBO3ZMOXKHO.
3ananue3. B aBrompobere yuactByroT 3 aBroMoOuns. IlepBblii MOXET COWTH € MapuipyTra ¢
BepossTHOCTHIO 0,15; BTOpOI W TpeTuit aBTOMOOMIM HE AOHAYT 10 (DUHUIIA COOTBETCTBEHHO C
BepositTHOCTsIMU 0,05 1 0,1. TpebyeTcst onpeneauTs BEpOSITHOCTh TOTO, YTO K (PMHHUIITY TPUOYIYT: a)
TOJILKO OJIMH aBTOMOOMIIb; 0) ABa aBTOMOOWJIS; B) MO KpaiiHel Mepe, 1Ba aBTOMOOUIIS.
3amanue 4. MamumHocueTHOe OIOpPO  OCHAIIEHO JECAThI0 CYMMHUPYIOIIMMH, JBalaThio
BBIUMCIUTENFHBIMA W CEMbIO TAONMMYHBIMH MAallMHaMH. VI3BECTHO, YTO 32 BpEMS BBITIOTHEHHUS
HEKOTOPBIX PACYETOB U3 CTPOS BBIXOJIUT OJHA CYMMUPYIOLIAs MalllMHA, a KOJIMYECTBO BBIIEAIINX
U3 CTPOSl BBIYMCIUTENBHBIX M TaOJIMYHBIX MAaIIMH COOTBETCTBEHHO B 3 U 5 pa3 Oomnbiie. Haiitu



BEPOATHOCTH TOTO, YTO HayJady BBIOpaHHAs W3 UMEIONIMXCS MallliHA HE BBIHAECT M3 CTPOS N0
OKOHYAHUS PacyYETOB.

3ananue 5. BepodaTHOCTD nonagaHus B ACCATKY Y JAHHOTO CTPEJIKa MPU OJJTHOM BhIcTpese paBHa 0,2.
Onpenenutb BEpOSITHOCTh MOMAJaHusl B IECATKY He MeHee TpEX pas mpu 10 BbicTpenax.

3ananue 6. [Ipu MaccoBOM IPOU3BOJICTBE AJIEMEHTOB AJICKTPOHUKHU BEPOSTHOCTH MOSIBIICHUS Opaka
paBHa 0,005. OnpenenuTs BEPOSATHOCTh TOTO, YTO B maptuu u3 600 31eMEHTOB OpaKOBaHHBIMH
OynyT: a) He OoJiee TpEX; b) poBHO TpH 3IeMEHTA.

3amanne 7. Ha cOopel mpuriamensl 120 cnopTcMeHOB. BeposSTHOCTH TOro, 4TO Ciy4daiiHO
BBIOPAHHBIA CIIOPTCMEH BBIMOJHUT HOpMaTuB paBHa 0,7. Omnpenenutb BEPOATHOCTH TOTO, YTO
BBIMOJIHAT HOPMATHB; a) poBHO 80 crioprcmenos; b) He menee 80.

KpuTtepun onenkmu:

Bepuoe Boimonaenue 90-100% 3ananmii -27-30 6amioB; BepHoe BbinosiHeHHE 80-89%% 3amaHuii -
oT 24 1o 26 0GawioB; BEpPHOE BBIMOJHEHUE 66-79% 3amanuii - or 19 o 23 0GamioB, BepHOE
BeImosiHeHHE 50-65% 3amanuii - ot 15 n0 18 O6anmnoB; BepHOe BhioHEHUE MeHee 50% 3agaHuii - OT
0 1o 14 6amnos.

Tema: CuyyaiiHasi BeJIMYUHA.
3ananue 1. CnyvaiiHas BETUYMHA 33JlaHA 3aKOHOM paclpeeeHus:

x| 0 1 2 3
pl 02 03] 04l o0a

. Halitu ¢yHKIIUIO pacrpeneneHus, IOCTPOUTh e rpaduk.
BrruucianTh 4rciioBbIE XapaKTEPUCTUKU U BEPOATHOCTD MONAAaHus B OTPE30K [2,4].

3amanne 2. B kpyre pammyca R HaxomuTcs Kpyr BIBO€ MEHbBIIETO pamuyca. B OonbInon Kpyr
OpOIIICHBI TPH TOYKH TaK, YTO MOIAJaHuE KaXKI0H B JIF000E MECTO OOJIBIIIOr0 Kpyra paBHOBO3MOXKHO.
JIuckpeTHasi ciaydailHas BEJIMYMHA - YUCIO TOYEK, MOMAaBIIMX B MEHbIMWA Kpyr. Haltu 3akoH
pacripeiesieHHsl, YUCIOBBIE XapaKTEPUCTUKU, (DYHKIIHIO pacTpeie]ICHUsI U TOCTPOUTH €€ rpaduk.
3aganve 3. IIMOTHOCTH BEPOATHOCTH HEKOTOPOM CIIy4ailHOM BENWYMHBI 3a/laHa CIEAYIOLIUM
obOpazoM:

[0, xe[L2]
P0) = ax, xe[,2]

Haiitu xoadduiment a, GyHKIUIO pacnpeneneHus, YUCIOBbIE XapaKTEPUCTUKH U BEPOSTHOCTh
NoMalaHus cilydailHoM BenmuuuHbl B uHTEepBadi [1,5;2]. [Toctpouts rpaduxu p(x) u F(x).
3amanue 4. OyHKIMSA paclpeneseHUs] HEKOTOPOW HENPEpBIBHOM CIIy4allHOM BEJIWYMHBI 3aJlaHa
CJIEIYIOIIUM 00pa3oMm:

0,x<1

A*(x-1)/2,1<x<3
F(x) = 0,x=>3
Omnpenenute mnapamerp A, HAWTH IUIOTHOCTh PACIPEICIECHUS BEPOSITHOCTH, YHCIIOBBIE
XapaKTePUCTUKHU U BEpOSTHOCTH nonananus B [-1,1]. [Toctpouts rpaduxu p(x) u F(x).
3amanue S5.Bec rpysa oJHOTO BaroHa - Ciy4yaiHas BEJIMYMHA, PACHpPENENIEHHAs IO HOPMAIbHOMY
3aKOHY C MaT€MaTUYECKUM OKUJaHUEM 05 T U CpPEJHEKBAIPATUUECKUM OTKJIOHEHHEM 2 T. Haitu
BEPOATHOCTH TOTO, YTO BEC IPy3a OUEPETHOTO BaroHa He mpeBbIcuT 70 T.

Kpurepun ouenku:

Bepnoe Brimonaenue 90-100% 3ananuii -31-35 6amnos; BepHoe BoimonHenne 80-89%% 3ananuii - ot 26 10
30 OamioB; BepHOE BHIMONHEHUE 66-79% 3amanuii - o 20 1o 25 OamnoB; BepHOe BhIToNHEHME 50-65%
3amanuii - ot 16 1o 19 Gamios; BepHOe BhIonHeHHe MeHee 50% 3amanuii - ot 0 1o 15 6ammos.

Tembl NMCbMEHHBIX PadoOT



Ne i/ TeMmbl

1 CrygaliHple COOBITHSI.

2 CiyyaliHasi BEJIMUMHA.

7.2.3. O0pa3ubl TECTOBBIX 3aJaHUI 110 MOXYJISAM

Mopnyas |. Cay4yaiinblie coObITHS

1. Ilycts Al, AQ, A3 — MOMNAJIaHKsl B MUILIEHb, COOTBETCTBEHHO, IIPH IIEPBOM, BTOPOM U

TPETHEM BBICTPCIIAX. Tor):[a coObITHE «IPOU30ILIO POBHO OJHO ITONAaAaHNC B MUIICHDb IIPU
TPEX BBICTPEIAaX)» MOKHO 3aIlliCaTh TaK:

AAA +AAA +AAA

AA, +AA +AA,

A+A+A

A +AAA+AA,

2. UrpanbHblit KyOuk nmoaOpachiBaeTcsi OJUH pa3. Toraa BEpoOSITHOCTh TOTO, YTO Ha BEpXHEH
I'pPaHHU BBIIAJACT YU CJIO0 OYKOB MCHBIIC TPEX, PABHO!

o 1/3
o 1/2
o 2/3

o

O

(@]

O

3. B rpynme 7 ronomeii u 5 aepymek. Ha koH(epeHIUIo BEIOUPAIOT TPEX CTYICHTOB
ciy4aiiHbIM 00pa3oM (0e3 Bo3BpaieHus). OnpeaenuTs BEpOSTHOCTh TOTO, YTO Ha
KOH(EpPEHIIHIO MOEIYT JIBOE IOHOIIEH 1 O/IHA JIEBYIIKA.

o 11/28
o 21/44
o 21/110

4. B kpyr, B KOTOpBIN BIIMCaH KBaapat, OpocaroT 1Be Touku. HaliT BeposTHOCTH TOTO, YTO 00€
OHM OKa)XXyTCs BHYTPH KBaJpara.

0,405
0,595
0,298
0,505

0O O O O

o

BeposiTHOCTB TOTO, UTO CTYJEHT CAACT KaX/ble U3 3-X 9K3aMEHOB CECCUM HA OTJIMYHO paBHA
cootBercTBeHHO 0,4; 0,5; 0,1. [TomydyeHne OTIMYHBIX OIICHOK HA 3TUX DK3aMEHaX COOBITHE
HEe3aBUCHUMOE. BEpoSATHOCTh TOTO, UTO CTYJIEHT CAACT HAa OTIUYHO BCE 3 IK3aMeHa, paBHA

6. BepoATHOCTbH, YTO KYOHK YyIajeT Ha TpaHb «4» MPH YCIOBUU, YTO BBIMAJET YUCIIO OYKOB
OoJibIle ABYX, paBHA!

o 1/6
o 1/4
o 1/3



O0O0O0an

7. YCIOBHOM BEpOSATHOCTBIO COOBITHS A TpHU ycIIoBUM cOObITHS B Ha3zpIiBaeTcs

P(A/B) = %
(@]
P(A/B) = —P(BI/D?B))P(A)
@]
P(A/B) = P(PA(—;J)B)
Z P(A/B) = P(A)P(B) — P(ANB)

8. UeMy paBHa BEpOATHOCTb OTKa3a yCTPOMCTBA, COCTOSIIETO U3 TPEX HE3aBUCUMO pabOTaOIINX

3JIEMEHTOB C COOTBETCTBYIOIIMMH BEPOSITHOCTAMH OTKa3a anemenToB 0,1; 0,2; 0,05, ecnu 1
9TOro AOCTATOYHO, YTOOBI OTKA3aJl XOTS OBl OJQUH JIEMEHT?

o 0,316
o 0,35
o 0,001

9. Vkasarp, Kakue U3 CIeAYIOLUMX HAOOPOB COOBITHIT 00pa3yIOT pa3dbreHne MPOCTPAHCTBA
AJIEMEHTAPHBIX UCXO0JI0B. DKCIEPUMEHT — OpOCaHUE IBYX MPaBUIIbHBIX MOHET.

H, ={rep6 Ha nepsoii monere}, H,={rep0d Ha BTOpOii MOHETE}.

H,={0sa cepoa}, H,={ooun cep6 u oona pewxa}, H,={0se pewru}.

H,={0sa cepoa}, H,={ose pewxu}, H;={cepou pewxa}, H,={pewxra u cept}.
H,={re 6onee oonoco cepoa’}, H,={ne 60ree oonou pewu}.

H,={re 6onee oonoco cepoa’}, H,={0sa cepba}.

10.B mara3un noctynuio 30% TteneBu3opoB ¢pupmsl L, octanbHoe — pupmbl N. B npoaykiuun
¢upmel L 6pak cocrasisier 20% teneBu3opos; pupmbl N — 15 %. BepostHocTs Haynauy
BbIOpaTh MCIPABHBIN TEJIEBU30pP COCTABIISET:

o 0,835
o 0,65
o 0,105

11.11pu nepeBo3Ke sIIKKa, B KOTOPOM coaepxkanuck 21 crannaptHasd u 10 HecTaHIapTHBIX
JeTalel, yTepssHa OJlHa JAeTallb, IPUYeM HEU3BECTHO Kakas. Haynauy u3BiedenHas (mocie
NEPEBO3KM) U3 SIIIMKA JeTallb OKa3aiach craHAapTHOW. HaliTu BeposiTHOCTB TOTO, 4TO ObLIA
yTepsiHa CTaHJapTHas JeTallb

2/3
1/3
1/2
1/4
Ya

0O O O O ©O

12._B tupe cTpenok NpoBOAUT 7 BBICTPEJIOB IO MULIEHH C BEPOATHOCTHIO MONAAAHNS KaKI0TO
0,8. KakoBa BepoSITHOCTb TOTO, YTO Oy/I€T pOBHO 4 MOMagaHus.

0,1147
0,1150
0,9801
0,5

o O O O



13.bbU10 TOCaXkEHO 28 CEMSIH SIUMEHS C OJHOM U TOM K€ BEPOSTHOCTBIO BCXOKECTH IS
Kaxoro. Kak Benuka 3Ta BEpOATHOCTD, CEM HAanOOoJIee BEPOSITHBIC YUCIIA MTOJ0KUTEITBHBIX
pesynbTaToB 17 u 18?

18/29
17/29
28/29
17/28

0O O O O

Mogayas II. Cayyaiinasi BeJIMUMHA

14.Cnyyaiinas BenuyrHa X uMeeT QyHKIHIO pacnpezeneHus F(X) i IioTHOCTh BEpOSITHOCTH
f(x). Kakast u3 Hike npuBeIeHHBIX (OPMYJT ONPEIEIIET BEPOSITHOCTD MOTNAAaHusI CITydaiiHOM
BEJIMYMHBI Ha 0Tpe30k [A,B] ?

O P(xe[AB)=F®B)-FA)

O P(xxel[AB)= Tf(x)dx - Tf(x)dx

O P(m[A,B]):Tf(x)dx
O P(xxel[AB])=P(x<B)-P(x<A)

O Pxel[AB)= Txf(x)dx— Txf(x)dx

15.TIpousBoauTcss N HE3aBUCUMBIX MCIIBITAHUM, B KQXKJIOM U3 KOTOPBIX COOBITHE A MOXET
MOSIBUTCS C BEPOSATHOCTBIO [P WJIA HE MOSIBUTHCS C BEPOSTHOCTBIO (1— p). ITo xakoMy 3aKOHY
pacripeiesieHa ciaydaiiHas BeIMYMHA: M- KOJIMYECTBO MOSIBIEHUI coObITHS A B N ombITax?
ITyaccona

bunomuansHoe

I'unepreomerpuueckoe

HopmansHoe

0 O O O O

PaBHOMepHOE

16.CB X paBHOMEpHO pacripe/iesieHa Ha otpeske [-7, 18]. Uemy paBHa BeposiTHOCTB P(-3 < X)?
o 15/25

o 21/25
o 11/15
0,x<0
17.F(xX) = <A*x,0<x <4
0,x>4
Yemy paBeH napamerp A?
1
O —
8
1
O _——
8
o 4



18.J1aHa TIIOTHOCTH PACTIPEICIICHUS p(X) CIIy4ailHOW BEJIMYUHBI &.

0.2 x 6[2-0{;2+a}
P(x) = 2 2
{2-(1_2“@
0 X¢g|—;
2 2
Uemy paBeH mapameTp o?
o5
o -5
o0
o 0,2

19.J1aH 3aKOH pacrpeaencHus ciaydaiiHoi BennduHbl X. OnpeaenuTs MaTeMaTHYECKOE

x| 0 1 2 3
pl02] 03] 04| o1

oxkunanne M[X] u nucnepcuro D[X].
o M[X]=1,4 D[X]=0,84
o M[X]=1,4 D[X]=0,82
o M[X]=1,2 D[X]=0,82
o M[X]=1,2 D[X]=0,84

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
K TecTam momyckaroTcs Bce CTYCHTHI.
[To pe3ymnbpTaTamMm HTOTOBOTO TECTa CTYJECHT MOKET HaOpaTh MakcuManbHO 100 Gayios.

7.2.3. 3agaHus U OLEeHKU cQOPMUPOBAHHOCTH KOMIIETEHIIAN

(naumenosanue oyeHouHo20 cpeocmsa)

OIIK-1: CnocobeH npuMeHsTh pyHAaMEeHTaJIbHbIE 3HaHUS, IOJyYE€HHBIE B 00J1aCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HayK, U UCIOJIb30BATh UX B MPO(ECCHOHAIBHOM
JESITEIIbHOCTH

KO 1 HAHMCHOBAHHUEC KOMIICTCHIINA

OM 3akpbITOro THIA

Samganue Ne 1
Buvibepume ooun npasunvHulll 6apuanm omeema.

VY c10BHOM BEpOSATHOCTHIO COOBITHS A Mpu yciaoBHM coObITHS B Ha3biBaercs

P(A/B) = —P(Ff“ B)
P(A/B) = P(BéAéP(A)
5 ©)
P(A/B)zp(ﬁ—gB)
9 (B)

1y P(A/B) = P(A)P(B)~P(ANB)

[IpaBUnBHBIN OTBET: a



3amanue Ne 2
Bovibepume HecKOIbKO NPABUNLHBIX 86APUAHTNOE OMEEMA.
Kakue gpopmynst BepHsl, eciii A u B — HekoTopsie coObitusi u A< B ?

a) P(AB) =P(B|A)

6) P(AB) =P(A):P(B)

B) P(AB)=P(AB):P(B)
r) P(AB) =P(A):P(A+B)

[TpaBuIIbHEI OTBET: 0), B)

Samganue Ne 3
Buvlbepume ooun npasunvhwiii 6apuanm omeema.
dopmyna MOTHONW BEPOSITHOCTH UMEET BUI:

P(A) =Y P(A/H,)P(H))

a) i

P(A/B) = \AB)

6) P(B)

B) P(A+B)=P(A)+P(B)—P(AB)

P(A/H;)P(H))

P(Hi/A):ZP(A/Hj)P(Hj)

)

[TpaBUIIbHBII OTBET: a)

3aganue Ne 4
Buvibepume ooun npasunvhwiii 6apuanm omseema.
®opmyina baiieca umeer BUA:

P(A) =) P(A/H,)P(H))

a) i

P(A/B) = T\AB)

6) P(B)

») P(A+B)=P(A)+P(B) - P(AB)
P(A/H;)P(H,)

P(Hi/A):ZP(A/Hj)P(Hj)

r)

[TpaBUIIbHBII OTBET: T)

Samanue Ne 5

Buibepume HecKonbKo npasuibHbIX 8apuanmos omeemd.

Cryuaitnas BennunHa X umeeT QyHKIUIO pacnpeaenenus F(X) u mmotHocTh BepositHocTH T(X).
Kaxkas u3 HHKe IpUBEICHHBIX (OPMYJT OTpENeIsieT BEPOSTHOCTh TONaJaHUs CITy4aliHON BETMUUHBI
Ha oTpe3ok [A,B] ?

a) P(x €[A,B]) = F(B) - F(A)

6) P(xe[A,B]) = Tf(x)dx - Tf(x) dx



B) P(x [A,B]) = Tf(x) dx
r) P(x e[A,B)) =P(x < B) - P(x < A)
n P(xe[AB) = Txf(x)dx - /fxf(x)dx

[IpaBunbHBIN OTBET: a), 0), B)

OM oTKpBITOro THIA

3ananue Ne 6
aiime pazseprymuwiii omeem.
Kakoe coObITHE Ha3BIBACTCS dJIEMEHTAPHBIM.
[TpaBUIIbHBII OTBET: COOBITHE, KOTOPOE HENb3s pa3OUTh Ha SJIEMEHTHI.

3aganue Ne 7
atime pazeeprnymeoiii omeem.
Kakoe coObITHE HAa3bIBAETCS TOCTOBEPHBIM.
[IpaBuUnBHBIN OTBET: COOBITHE, KOTOPOE B IAHHBIX YCIOBHUSX BCETIa TPOUCXOIUT.

3ananue Ne 8
laiime pazeeprymuwiii omeem.
Kakoe coObITHE Ha3bIBAETCS HEBO3MOKHBIM.
[TpaBuIIbHBII OTBET: COOBITHE, KOTOPOE B JAHHBIX YCIOBUSX HUKOT/IA HE MPOUCXO/AHUT.

3aganue Ne 9
aiime pazeeprymuiii omeem.
Chopmynupyiite HE06X0IMMOE YCIOBHE CYIIECTBOBAHUS YCIOBHOE BEPOSTHOCTH COOBITHS A
IpH yclIoBUU coObITHA B.
[TpaBUIIbHBII OTBET: BEPOATHOCTH COOBITHS B 10KHA OBITH MOJTOXKUTENbHA.

3ananue Ne 10

aiime pazeeprymuiii omeem.

Kakue coObITHSI HAa3bIBAIOTCS] HE3aBUCHMBIMHU.
[IpaBUIBHBIN OTBET: €CIM BEPOATHOCTH IEPECEYCHHUs IBYX COOBITHI paBHA MPOU3BEIACHUIO
BEPOATHOCTEH ITUX COOBITHIA, TO OHH HE3aBUCHMBIMHU.

3amanue Ne 11

Pewume 3aoauy.

OnHOBpeMeHHO OpocaroT 4eTblpe MOHEeThl. KakoBa BEpOSITHOCTb, YTO BCE MOHETHI BBHIMAIYT
OJHOM CTOPOHOM?

ITpaBuibHsbIi oTBeT: 0,125.

3ananue Ne 12

Pewume 3aoauy.

B rpymnme 7 ronomeii u 5 neBymek. Ha koH(pepeHnio BEIONPAIOT TpeX CTYACHTOB CIy4aifHbIM
obpazom (6e3 Bo3BpaiieHust). OnpeaenuTh BEPOSATHOCTh TOTO, YTO Ha KOH(PEPEHIINIO TTOSYT BOE
IOHOIIEH U OJIHA JIEBYIIIKA.

[TpaBunbHbI oTBET: 21/44.



3aganue Ne 13

Pewume 3aoauy.

W3 mectu OykB pa3pe3HOil a30yKH COCTABJICHO CJIOBO «aHaHac». PeOCHOK, HE YMEIOIIHiA
YUTaTh, pacchlliasl 3TH OYKBBI U 3aTEM cOOpaj B MPOU3BOJILHOM Mopsake. Haiitu BeposiTHOCTB TOTO,
YTO y HETO CHOBA MOJIYYHUJIOCH CJIOBO «aHAHAC.

[TpaBunwHeIit oTBeT: 1/120.

3amanue Ne 14

Pewume 3a0auy.

Wmeercst map, BHYTPU KOTOPOTO HAXOAUTCS Iiap B 3 pa3a MeHbIIEro paaumyca. BryTtpm
0O0JIBIIIOrO IIapa MPOM3BOJIBHBIM 00pa3oM BhIOMpaeTcsl Touka. KakoBa BEpOSTHOCTh, YTO OHA MPHU
ATOM OKaXXETCS BHYTPH MaJIOTO miapa?

[TpaBunbHbI oTBET: 1/27.

3ananue Ne 15

Pewume 3aoauy.

JIBa cTpenka, A1 KOTOPhIX BEPOSITHOCTH IONAJaHus B MUILIEHb paBHbI COOTBETCTBEHHO 0,7 U
0,8, mpou3BOAAT 1O OAHOMY BBICTpeny. OmnpenenuTb BEpOSITHOCTh XOTs Obl OJHOTO MOMAJaHUS B
MUIIEHb.

[IpaBuibHbIi oTBET: 0,94.

7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTECTAMH MO WTOraM OCBOCHUSA
JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTANNH

CemecTtp 3
Ne
w/n Bomnpocs! k 3auety
1 | Uto Takoe uCTIbITaHUSI U COOBITHS?
2 | Kakoe coObITHE HA3bIBACTCS CITydalHBIM?
3 | Kakue MOKHO BBIICINUTD BUJIbI CITYy4alHBIX COOBITHIA?
4 | Yro Takoe NpOCTPAaHCTBO JIEMEHTAPHBIX UCXO10B?
5 | Kakue cymecTByroT onepaiuu Haja coObITusiMu? B yem oHM cocTosT?
6 | Kakumu cBoiicTBamMu 00711210 Onepaui HaJl COOBITUSMU?
7 | Uro Takoe moJiHasi rpymma coObITHI?
8 | YUro Takoe anredpa coObITUIA?
9 | Uto Takoe G-anreopa coObITHIA?
10 | B ueM cOCTOUT yCTOMYMBOCTh OTHOCUTEIBHOM YacTOThI?
11 | Yto Takoe CTaTUCTHYECKOE OMPEIeIICHNE BEPOSITHOCTH?
12 | YTo Takoe akCMOMaTHYECKOE OIpeJIeIeHUE BEPOSITHOCTHU?
13 | Kakue MOXHO BBIJICITUTH CBOMCTBA BEPOSTHOCTH?
14 | B yem cocTouT Teopema ClI0KEeHHS BEPOSITHOCTEH COBMECTHBIX COOBITUI?
15 | Yro Takoe Kiaccu4ecKkoe onpeaeseHue BEpOsSITHOCTH?
16 | Yto Takoe KOMOMHATOPHBIA METOJ BEIYUCIICHHSI BEPOSTHOCTEH B KIITACCHYECKON cxeme?
17 | Yro Takoe reoMeTpUUYECKOE OTpeIeTICHHE BEPOSITHOCTH?
18 | Yto Takoe ycioBHasi BEPOSITHOCTH?
19 | B ueM coCTOUT TeopemMa YMHOKEHHUSI BEPOSITHOCTEH?
20 | Yemy paBHa BEpOSITHOCTb MOSIBJIIEHUS XOTsl ObI OTHOTO COOBITHS?
21 | B yem cocTouT popmyIia HOTHON BEpOSITHOCTH?




Ne
u/n Bonpocsl k 3auery
22 | B uem cocrout hopmyina baiteca?
23 | Yrto Takoe HE3aBUCHMOCTh COOBITUI?
24 | Uto Takoe MOBTOPHbIE HE3aBUCUMBIE HCIIBITAHUS?
25 | Uro Takoe cxema bepuynmu?
26 | Yro Takoe dhopmyia Ilyaccona?
27 | B uem coctouT jokanbpHas Teopema Jlammaca?
28 | B ueMm cocrout nHTerpanpHas reopema Jlamnaca?
29 | Uro Takoe nojMHOMHANIbHAs cxema?
30 | Yro Takoe ciydaiiHas BeTU4YMHA?
31 | Yto Takoe NMCKpPETHBIE U HETIPEPHIBHBIE CyYaillHble BEIUYUHBI?
32 | B 4yem cOCTOMT 3aKOH paclpeieIeHus] IUCKPETHOM CITydaifHOW BEIIUYHHBI?
33 | YUro takoe bunommanwHOE pacnpeneneHue?
34 | Yto Takoe pacnpenenenue [lyaccona?
35 | Uto Takoe ['eomerpudeckoe pacrpeneicHue?
36 | Uto Takoe GpyHKIMs pacupeneneHus?
37 | Kakumu cBoiicTBamu 061a1aeT QYHKIHS pacrpeeeHus CyqyaitHOH BEeTMUUHBI?
38 | UTto Takoe MIOTHOCTh pacipe/ieleHNs] HEIPEPhIBHOM CIIyYailHON BETHMUYUHBI?
39 | Kakumu cBoiicTBamMu 00J1a/1a€T TUIOTHOCTH PaclpeieeHus CITy4aifHON BETMYNHBI?
40 | Yro Takoe paBHOMEPHOE pacnpeencHue?
41 | Yto Takoe mokazaTellbHOE pacmupesenenne?
42 | Yto Takoe HOPMAJILHOE pacrpe/esieHue?
43 | Yto Takoe MHOTOMEpHasl ciy4yaiiHas BelInynuHa?
44 | YTo TaKkoe IMCKPETHBIE ABYMEPHBIE CIIyYaliHbIE BEJIMYMHBI?
45 | Yto Takoe HempephIBHbIE IBYMEPHBIE C1y4yaiiHble BETUUUHBI?
46 | Yro Takoe QyHKIMS paclipeieIeHus IByMEPHOH clTy4aifiHOH BeTMYnHBI?
47 | Yto Takoe yCIOBHBIE pacTpeeeHus?
48 | Yro Takoe He3aBUCUMBIE CIy4aiHble BETUYHHbI?
49 | Yro Takoe MaTeEMaTHYECKOE OXKHATAHNE, CBOMCTBA?
50 | Kakumu cBoiicTBamMH 00J1a/1a€T MaTeMaTHYECKOE 0KHUIaHne?
51 | Yro Takoe aucnepcusi?
52 | Kakumu cBoiicTBamu 00J1a/1aeT UCTICPCHS?
53 | C moMoIIbI0 KaKMX MOKa3aTeslel MOKHO OIIEHUTh 3aBUCHUMOCTb JIBYX CIyYalHbIX BEJIMYUH?
54 | Kakumu cBoiicTtBamu 00J1a1aeT KoBapHanus?
55 | Kakumu cBoiicTBamu 0071a1aeT KO3QPHUIHUEHT KOppensuuu?

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma
CemecTtp TpoBeACHMH . Kpurepuu u HOpMbI OLIEHKH
NPOMeKYTOYHOM
aTTecTaliu
3 3auer «3a4TEHOY peiituHroBBIN 6a11 55-100
«HE 3aYTEHO» peiiTunroBsIi 6amt 0-54




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) I'oa m3panua ouoamoreke /
n/n MeToaHYecKoe nocooue,
NpAKTHEYM, AD.) HaumeHoBanue
p y b p' SBC
1 | busirosz 3. V. Teopust BepOsATHOCTEH U MaTeMaTHYECKas ydaeOHoe mocodue 2018 3BC "Jlanp"
CTaTHCTHKA
2 | 'annueBa A. B. Teopus BeposiTHOCTEN yueOHoe rocobue 2017 5BC "Jlanp"
3 | llunosa 3. B. Teopust BeposATHOCTEN U MaTeMaTUYECKas yueOHoe mocobue 2015 3BC «IPRbooks»
CTaTHCTHKA
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ10BOK) I'ox u3panus onodamorexe /
n/n MeToau4YecKoe nocooue,
IpAKTHKYM, AD.) HaumeHoBanue
p y b p' zaB(j
1 bype B. M. Teopust BEpOATHOCTEN U MaTeMaTHUYECKas VYyebHnoe mocobue 2013 3BC "Jlanp"
CTaTHCTUKA
2 | T'opmau b. A. Teopust BEpOATHOCTEN U MaTeMaTHUYECKas yaeOHoe mocodune 2013 3BC "Jlanp"

CTaTUCTHUKA




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

e «Poccuiickoe oOpa3zoBanue» - GenepanbHbIi moprai: hitp://www.edu.ru/index.php

e Hayunas snexkrponnas 6udmuoreka: http://elibrary.ru/defaultx.asp?
e DiekTpoHHas oubnuoreuynas cucrema IPRbooks: http://www.iprbookshop.ru/

o decnepabHas YHHBEPCUTETCKAs KOMIIBIOTEpHAs ceTh Poccuu: http://www.runnet.ru/
e Uudopmanuonnas cucrema "EnuHoe OKHO JOCTyma K oOpa3oBarelbHBIM pecypcam':

http://window.edu.ru/

8.4. [lepeyenb nporpaMMHOro odecrneyeHust

Ne PexBH3UTEI 10T0BOpPA
HaunmenoBanue I10 ¢ 3 J1oro ? P

n/n (n1ata, HOMep, CPOK JelCTBHS)

1 | OfficeStandart beccpounas

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM /ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

HanmeHnoBanue 000py10BaHHBIX YU4eOHBIX KAOMHETOB,
JadopaTopuii, MACTEPCKHUX H JIP. 00bEeKTOB JJIs1

Ne o IlepeyeHs 0CHOBHOTO
oy | TPOBEICHHUS MPAKTHYIECKUX H JIa00PATOPHBIX 3aHATHH, oBopy oBanms
NOMelIeHU JIs1 CAMOCTOSATE/IbHOM padoThl
o0yyaromuxcs (Homep ayAuTOPHH)

VIJIK.- 305. YueOnas aynutopus JUIsl IPOBEICHUS 3aHATUI 30 mocagounbix MecT, (Cton
JIEKLMOHHOIO TUNA. Y4yeOHas ayIuTopus Jis IPOBEACHUS YYEHUYECKUHN ABYXMECTHBIN
3aHSATUI CEMUHAPCKOTO TUNA. Y4yeOHas ayIuTopus Ui (MOHOOTIOK) — 15 mIT)., cTON

1 | XYPCOBOro NPOEKTHPOBAHHA (BBINOJIHEHUS KYPCOBBIX IpenojaBaTeNbCckuil -1 mr.,
pabot). YueOHas ayAiuTOpHs JUIsl IPOBEACHUS TPYNIOBBIX MU | CTYlN - 2IUT.,  JIOCKa
MH/MBUYAJIbHBIX KOHCYJIbTallMH. YueOHas ayAuTopus [UIsl | ayauTopHasi(menoBas) - 1
MIPOBEJICHUS 3aHATUN TEKYIIETro KOHTPOJIS U IIT.
IIPOMEKYTOUYHOM aTTECTALUU.
VIJIK-310. YueOnast ayauTopust JIJIsl TPOBEACHUSI 3aHATUN 70  mocamo4YHBIX MECT,
JIEKIIMOHHOTO TUMA. Y4yeOHas ayIuTOpHs I IPOBEACHUS (Cton YUEHUYECKUI
3aHATUI CEMUHAPCKOTO THMA. YueOHas ayAUuTOpuUs I JBYXMECTHBIN (MOHOOJIOK) —

5 | KYPCOBOTO POSKTHPOBAHHS (BBINOJIHEHUS KYPCOBBIX 35 IIT.), CTOJI
pabot). YueOHast ayiuTOpHs Ul IPOBEACHUS TPYNIOBBIX M | IpenojaBaTeabCkuif-1 mrT.,
WHIUBUAYAIbHBIX KOHCYJIbTAalUi. YueOHasd aynuTopus Ay | cTyn -  2I0T.,  JIOCKa
MIPOBEACHUS 3aHIATHI TEKYIEro KOHTPOJIS U aynuTopHasi(memnoBasi)-1
MIPOMEXYTOUHOM aTTecTaluu. IIT.
I'-401. Komnsrorepnsiii knacc. [lomenmenue ais Cron ydyeHnueckuii-26 mr.,
CaMOCTOSITENIbHON pabOThl. YueOHas ayuTopus s CTy1-26 WIT., KOMIBIOTEP C
MIPOBE/ICHUS 3aHATUN CEeMUHAPCKOTo TUMa. Y4yeOHas BBIXOZIOM B CETb MHTEPHET-

g | 8YAWTOPHS JUIS KypCOBOTO POSKTHPOBAHUA (BBITIOJIHEHUS 16 .

KypCOBBIX pa0oT). YueOHas ayIuTOpHs U1 IPOBEACHUS
IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAlMi. Y4yeOHas
ayJIUTOPHS IS IPOBEACHUS 3aHATHI TEKYIEro KOHTPOJIS U
MIPOMEKYTOUYHON aTTECTALUN.
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