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5. ®OH/1 OHEHOYHBIX CPEJICTB

5.1. KoHTpo/bHbIe BONPOCHI U 3aaHUs

KonTtponbHbIe BOIPOCH! J1st TpoBepku ypoBHs o0ydenHoctn 3HATH

5 CEMECTP - 3AYET C OLIEHKOM
Bomnpocs! 1uist npoBepku ypoBHs o0ydenHoctr 3HATDH

. CoOpbitust. Tunbl cOOBITHIA.

. AnreGpa coObrTuil. [luarpammel Diinepa-Benna.

. Ionstue o BeposTHOCTH. CBOIICTBA BEPOATHOCTH.

. Knaccuueckoe omnpezeneHue BeposSTHOCTH.

['eoMeTpryeckuii MOAXO0 K OTPEAETICHHIO BEPOSITHOCTH.

. AxcromaTHu4eckoe onpeieleHie BepOsITHOCTH.

. 3aBUCHMBIE M HE3aBUCHMBIE COOBITHSI.

. TeopeMsl croxxeHUsI BEPOSITHOCTEH.

. TeopeMbl YMHOEHUSI BEpPOSATHOCTEH.

10. ®opmya nosnHoM BeposiTHOCTH U dhopmya baiieca.

11. IloBTOpHBIE He3aBUcHUMBIE UcTibITanus. Dopmyna bepHysu.

12. HauBeposTHeii1iee YuCI0 HACTYIUICHHUS COOBITHS.

13. ®opmymna [Tyaccona.

14. UnTerpanbhas Gpopmyna Myaspa — Jlamnaca.

15. JloxanbHas popmyna Myaspa — Jlamaca.

16. TTonstue o cay4aiiHON BennuuHe. TUIIBI CITyYaiHBIX BEIMYHUH.

17. MuckpeTHas ciiydaifHasi BeIMYHMHA U €€ 3aKOH paclpeaeIeHHs.

18. Onepanuu HaJl TUCKPETHBIMU CIIy4alHBIMU BEIUUYUHAMMU.

19. OcHOBHBIE YNCIIOBbIE XapaKTEPUCTUKU TUCKPETHBIX CIIyYaiHbIX BETMYUH.

20. buHOMHUANBHEIN 3aKOH pacTpeeeHus.

21. 3akon pacmnpenenenus [lyaccona.

22. 'eomeTpudeckuii 3aKOH pacIpe/IeIeHNsI.

23. TlonsiTue 0 HENMPEPHIBHOH CiTy4aifHON BEJTMYHHE.

24. dyHKUMS pacrpeelieHus U ee CBOHCTBa.

25. I110THOCTB BEPOSITHOCTH paclipe/ieNIeHHsl HEIPEPBIBHOM ciryuaiiHoll BenuuuHbl. CBOWCTBA MIOTHOCTH BEPOSATHOCTH
pacrpeeneHus.

26. UncnoBble XapaKTEPUCTUKN HETIPEPBIBHBIX CIIyYailHbIX BETUYUH.

27. Iloka3aTenbHBIN 3aKOH PacIpeIeIeHNsI.

28. PaBHOMEpHBIii 3aKOH pacnpeneIeHus.

29. HopmaipHbli 3aK0H pacnpeesieHus U €ro CBOMCTBa.

30. 3axon 6osbmux uyncen. Jlemmsl MapkoBa 1 YeOsbliiiesa.

31. 3akon 6onbimux yucen. Teopema YeOsimeBa u Teopema beprymm.

32. OCHOBHBIE 3a/1a41 MaTEMAaTHYECKOH CTATUCTUKH.

33. [loHsTHE O BEIDOPOYHOM METOJIC.

34. CratucTrdecKkoe pacipeeieHne BBIOOPKH.

35. BapuaiioHHbIH psi U ero rpaduku.

36. OcHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH BBIOOPKU. BbIOOpouHas cpeqHss U ee CBOicTBa.
37. BeibopoyHas qucrnepcust U ee CBONCTBa.

38. Moja u mequaHa.

39. Cratucruueckas runore3a. OCHOBHas U KOHKYypUpYIOIias TunoTessl. [IpocTast u cioxkHas THIOTE3BI.
40. OmmOKu 1epBoro U BTOPOro poja.

41. ITIpoBepka runoTe3bl 0 HOPMAIBHOM pacIpeeNIeHNH reHepalbHO coBOKynHOCTH. Kputepuii cornacus Ilupcona.
42. OCHOBBI CTATUCTHYECKOTO OlleHUBaHMA. TpeGoBaHus, IpeAbABIsIEMbIe K CTATUCTUIECKUM OLICHKAM.
43. NuTepBanpHOe olleHNBaHue. JloBepUTEIbHAS BEPOATHOCTD. JlOBEpUTEIbHBIN HHTEPBAIL.
44. dyHKUMOHAIBHAS, CTATUCTUYECKAs. U KOPPEIALMOHHAS 3aBUCUMOCTH.

45. JIuneitnas napHas perpeccus AJisl HeCTpYIIMPOBAaHHbIX JaHHbBIX.

46. JIuneitnas napHas perpeccus AJs CrpyNIUPOBAHHBIX JaHHBIX.

47. KoabdueHT KOppelsiiiig 1 ero CBOWCTBA.

3ananus ais npoBepku yposHeit o0yuennoctn YMETD u BJIAJIETD B npunoxenusix 1 u 2.




5.2. TeMbI KypcOBbIX pa0doT (IIPOEKTOB)

KypcoBble paboThl yueOHbIM IIJIAHOM HE IIPETYyCMOTPEHbL

5.3. ®oHJ OLIEHOYHBIX CPeACTB

®onp oneHouHbIX cpencTB (POC) A MpoBeACHUS TEKYIIEro KOHTPOJIsI yCIIEBAGMOCTH M MTPOMEKYTOYHOM aTTecTalluu
o0ydJaromuxcst o AucuuIinHe « Teopust BEpOSITHOCTH M MaTeMaTHIecKast CTATHCTHKA TPEICTABIIsIET COO0H KOMIIEKT KOHTPOJIBHO
-M3MEPHUTENIFHBIX MAaTEPHANIOB, IPEJHA3HAYESHHBIX U KOHTPOJIS M OLCHUBAHUS PE3yJIbTaTOB 00yUEeHHS M0 AUCLUILINHE,
XapakTepu3yIoLHe 3Tanbl GOPMUPOBAHUS KOMITETCHIUH, OIIpeIesIeHHs] COOTBETCTBHUS MIJIM HECOOTBETCTBHS YPOBHS JOCTIKEHUN
00yuaromerocst INIaHUPyEeMbIM pe3yJIbTaTaM:

Tunoseie pacuetsl Nel u No2 B konmuecTBe 20 BapuaHTOB,

Kounrposnbuble paboTst Nel u Ne2,

KoMmmproTepHOE KOHTPOJIBHO-00yYaltoIee TecTUpoBanue o teMe «CiydaiftHpie COOBITHS»

BapuanTs! TunoBsix pacderos npencrasieHs B [IPUITOXKEHNUU Ne 3,

KOHTpOJbHBIX padoT — [IPUJIOXXEHUE Ne 4,

bunets! 4715t IpOBEEHAUS HTOTOBOTO KOHTPOJIS B 5 ceMecTpe (3a4eT ¢ OIIEHKON) COCTAaBIAIOTCS U3 Oa3bl BOIPOCOB IS OLEHKH
3HaHUil, ymMmeHuUi (mpunoxeHue 1) ¥ HaBbIKOB (IPHIIOXKEHHE 2), XapaKTepU3yollye 3Tambl (opMUPOBaHUS KOMIIETEHIUII B Ipolecce
0cBOEHUA 00pa3oBaTesbHOM nporpamMmsl. O6paser Ounera npexacrasied B [IPUJIOXXEHUM Ne 5

5.4. IlepeuyeHb BHI0B OLIEHOYHBIX CPEICTB

1. TunoBEIe pacdeThl
2 KoHTposbHbIE pabOTHI.
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IMPUJIO)KEHHUE Nel
3AJAHUA U1 ITPOBEPKHU YPOBHSA OBYUYEHHOCTU YMETH
S CEMECTP

1. YuacTHUKM XepeObEBKH TAHYT >KETOHBI M3 smuka. Homepa sxetonoB oT 1 mo 100. Haiitu
BEPOSITHOCTb TOT0, YTO HOMEP MEPBOI0 HayAauy M3BJICUYEHHOIO )KETOHA HE COEPKUT Ludpy 6.
2. bpocaloT 1Be IIECTUIPaHHBIE UIpalbHble KOCTU. HaliTm BEpOATHOCTH TOro, 4ro CyMMa
BBINABIIAX OYKOB — HEYETHOE YHUCIIO.

3. B norepee pasbirpeiBatorcst 500 ounetos. KpynHble BHIMTPBIIIYM [1aJAI0T HA OMIIETHI, HOMEpa
KOTOPBIX COZEpKaT TpU OAMHAKOBBIX IH(ppsl. Hekto xynun ogun Owier. Haiftu BeposTHOCTH
TOT'0, YTO OH BBIUTPAET KPYIHBIM BHIUTPHILL.

4. bpocatoTcs aBe urpanbHble KOcTH. KakoBa BEpOATHOCTh TOIO, YTO CyMMa OYKOB paBHa § , a
pazHocTh — 47

5. W3 xononpl, conepsxauieit 36 kapT, Haynady U3BJIEKaloT oAHy. HaliTu BEpOATHOCTB TOTO, YTO
Oynet uzBieueHa ¢purypa ao6oi MacTH (1o Gurypoii mOHUMAIOT 1aMy, BajeTa, KOpPOJs).

6. bpocarorcs OIZHOBPEMEHHO [JBE WIpalbHble KOCTH. HaliTu BepOATHOCTH TOro, YTO
IIPOM3BE/ICHUE BBINABIINX OYKOB PaBHO 8.

7. B samuke 10 xpacHbIX U 6 CHMHUX IyroBHIl. BelHHMMaeTcs Haymady oaHa myroBuia. Kakosa
BEPOSITHOCTH TOT'O, YTO IMyTroBHIla OyJeT KpacHas?

8. HaiiTu BeposSITHOCTH TOT0, YTO MOAOPOILIEHHAs KOCTh yHaJeT, II0Ka3aB Ha BEpXHEW IpaHU
YETHOE WJIM KPAaTHOE TPEM YHCIIO OYKOB.

9. BepoaTHOCTH NoNagaHus CTPEIKOM B MUIIEHB, paBHa 0,9. KakoBa BEpOSITHOCTH TOr0, 4TO OH
MIOTIAJIET TOJIBKO IPHU MIEPBOM BBICTPEIIE U3 TPEX.

10. B ypHe HaxozasTcs 6 1mapoB, U3 KOTOpbIX 3 Oenbix. Haynady BBIHYTBHI OJTUH 3a APYTUM JBa
mapa. BeIUMCIUTE BEpOATHOCTB TOTO, YTO 00a 11apa OKaxyTcsl OSJIbIMU.

11. BeposTHOCTH IpaBMIIbHOTO OOpMIIEHUS cueTa Ha mpeanpustuu cocrtasiseT 0,95. Bo Bpems
ayJIMTOPCKOM MPOBEPKU OBbLIN B3sTHI Ba cueTa. KakoBa BEpOATHOCTH TOTO, YTO TOJBKO OJMH M3
HUX 0(OpMJIEH MPaBUIbHO?

12. Tlpennpusarue obecrieuynBaeT peryssipHbIN BBITYCK MPOIYKLIMU IpU O0€30TKAa3HOM MOCTaBKe
KOMIUIEKTYIOIUX OT ABYX CMEXHHMKOB. BEpOsATHOCTE OTKa3a B MOCTaBKE MPOILYKIUHU OT IIEPBOTO
u3 cMexHUKOB paBHa 0,05; ot Broporo — 0,08. HaiiTi BeposiTHOCTB c6051 B paboTe MpeaIpUsTHS.
13. B oxHoit ypHe HaxonsaTcs 4 GenbIX U § YepHBIX IApoB, Apyrou — 3 O6enbix u 9 uepHbix. U3
K10 ypHBI BBIHYJIM 1O OJHOMY Iapy. HaliTu BeposTHOCTH TOTo, 4To 00a Iapa OKaxyTcs
OeNbIMH.

14. B ypne HaxozsTcs 15 GenbIx u 6 yepHbIX 11apoB. V3 Hee BBIHUMaIOT Hayra/l OJIMH 1Iap, CHOBA
BO3BpAlIAlOT €ro B ypHY W IIaphl NEPEMENINBAIOT. 3aT€M BBIHUMAKOT BTOpoil map. Halinure
BEPOATHOCTb, YTO 00a BBIHYTHIX I11apa OeJble.

15. Pa3pbIB 37€KTpUUYECKON LIENM MOXKET IPOU30MTH TOJIBKO BCIEACTBHE BBIXOAA M3 CTPOS
aneMeHTa K; WM OJTHOBPEMEHHOTO BBIX0/1a IBYX 2J1EMEHTOB K> 1 K3, KOTOpPBIE BBIXOJAT U3 CTPOS
¢ BepostHocTsaMH 0,3; 0,2; 0,2. HaliTh BEpOSATHOCTD pa3pbIBa LIEMH.

16. Ha oTnenbHBIX KapTOYKaX HAITMCAHBI OYKBBI «H», «JD», €O», «C», «d». Ilocie nepeMernBanus
OepyT MO OJHON KapTOUKe U KJIAAYT ITOCIE0BATEIBHO PSJIOM. BpIuncinte BeposTHOCTh TOTO, YTO
IOJIyYHTCS CIIOBO «YHCIION.



IIpunoxenne Ne 1. 3aganus 11 nposepku yposHs o0yyennoctu YMETD | 5

17. U3 18 cTpenkoB 5 nmonanaoT B MULIEHB ¢ BeposiTHOCTHIO 0,8; 7 — ¢ BepositHOCThIO 0,7; 4 —¢
BepossTHOCTHIO 0,6; 2 — ¢ BeposiTHOCThIO 0,5. Haynauy BeIOpaHHBIN CTPETOK MPOU3BOIUT BBICTPEIL.
KakoBa BepOSITHOCTb, YTO OH IONAJAET B MUIIEHb?

18. B nepBom simuke 20 neraneid u3 HUX 16 cranmapTHbIX, BO BTopoM — 30 neranei u3 Hux 24
cTraHmaptHbie, B TpeTbeM 10 M3 HuUX 6 crangaptHbie. HailTu BEepOATHOCTH TOrO, YTO HayJadyy
U3BJICYCHHAS IETallb U3 Hay/ady B3STOrO sALIMKa OyJeT cTaHAapTHAas.

19. B tupe 5 pyxeii. BeposatHocTH nonaaanus U3 KOTOPhIX COOTBETCTBEHHO paBHbI: 0,5; 0,6; 0,7;
0,8; 0,9. HaiiTu BEpOSITHOCTD MOTIAJJaHUA B 1IEJIb IPU OJTHOM BBICTpPEJIE, €CIIH CTPEIomuil Oeper
OJHO U3 PYKEHN Haygauy.

20. Tpu omeparopa paanOJIOKALIMOHHOM YCTaHOBKM INPOM3BOJAAT COOTBETCTBEHHO 25%, 35%,
40% Bcex m3MepeHuil, nomyckas npu 3toM 5%, 4% u 2% omnbok. CiydyaiiHO IPOU3BEAECHHOE
U3MEepeHne OKa3anoch OmuOOuHbIM. KakoBa BEpOSITHOCTH TOTO, YTO M3MEPEHHE MPOU3BOIMI
nepBbIi oneparop?

21. B kaxa0oM M3 BOCBMH HE3aBHUCHMBIX HCIBITAHUH COOBITHE A MPOUCXOAMUT C MOCTOSHHOU
BeposaTHOCThIO 0,38. HalimuTe HauBeposTHEMHIIee YUCIO HACTYIUIEHUH COOBITUS A B KaXKIOM
UCIIBITAaHUU.

22. BeposATHOCTb IOMajaHusi B 1edb OpU OAHOM BbicTpene coctaBiuser 0,8. Haiinure
BEPOATHOCTb TPEX MOMAJaHUM MPU YETHIPEX BBICTPETIaX.

23. Ecmu 30% cTyIeHTOB HMEIOT cinaboe 3peHue, TO KaKoBa BEPOSTHOCTH TOTO, 4To S5 u3 10
CTYJIEHTOB UMEIOT ciaboe 3peHue?

24. BeposTHOCTH TOTO, 4TO BBl BhIMIpaere B maxmatel, paBHa 0,33. KakoBa BEpOsITHOCTb, YTO
Bri Beivrpaere 4 naptuu us 6.

25. KaxoBa BepOSITHOCTb BBIUTPATh Y pABHOCHIJIBHOTO IPOTUBHUKA B OMIIBSAP/] HE MeHee 4 mapTuit
u3 57

26. BeposTHOCTH TOTO, YTO CTPEJIOK MPU OJHOM BBICTpENE MOMajeT B 1eib, paBHa 0,7. Haiitu
HauBEPOSATHEHIIIEE YUCIIO MONAJaHNUN, €CIIU CTPEJIOK 7 pa3 CTPEIIIET B MUIIECHbD.

27. Momnety noadpacsiBatot 10 pa3. KakoBa BEpOSTHOCTb TOTO, UTO IIPH 3TOM «TepO» BBIMAJET 3
paza?

28. BcxoxkecTb CeMsIH OLieHUBaeTcsl BeposaTHOCTBIO 0,8. KakoBa BEpOATHOCTB TOrO, UTO U3 MATU
IIOCESHHBIX CEMSH B30MIET TpH?

29. Ha cknane xpanurcsa 500 akkymynstopos. M3BecTHO, uTO nocie roga xpaneHus 20 mTyk
BBIXOJAT U3 CTpos. TpeOyercs HalTH BEpOSTHOCTH TOrO, YTO Hayjaady B3ATHIA MOcie roja
XpaHEHUs1 aKKYMYJISITOP OKaXeTCsI TOJTHBIM.

30. 3aBox ormpaBmi Ha 6a3y 5 000 uzgenuii. BepoaTHOCTB TOTO, UTO U3/CNINE IOBPEIUTCS B Iy TH
pasHa 0, 0002. HaiiTu BepoATHOCTb TOTO, UTO Ha 6a3y MPUOYAYT POBHO 3 HETOIHBIX U3JEIHUS.
31. KonrtponpHyto paboTy MO TEOpUU BEPOSTHOCTEH YCHEIIHO BBHIMOJHSIOT B cpenHeM 70%
ctyaeHToB. KakoBa BeposTHOCTH TOro, uto u3 200 cTyaeHTOB padoTy ycHemHo BhIMoaHAT 150
CTYJICHTOB.

32. KoHTponbHyl0 paboTy IO TEOPUU BEPOSATHOCTEH YCIHEIIHO BBIMOIHSIOT B cpenHeMm 70%
cryaeHToB. KakoBa BeposTHOCTB TOro, uto u3 200 cTy/neHTOB paboTy YCHEUIHO BBHIMOJHAT HE
Menee 100 cTyneHToB.

33. Ha myTtu nBuKeHHs] aBTOMOOWIISI MATh CBETO(OPOB, Ka) bl U3 KOTOPHIX JIMOO pa3pelaerT,
anbo 3amperaer npoe3q ¢ BeposTHOCThIO 0,5. CocTaBUTh, 3aKOH pacHpelesieHus CilydaiHon
BENTMYUHBI X — 4nciia cBeTOGOPOB, MPOUICHHBIX aBTOMOOUIIEM 0€3 OCTAaHOBKH.
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34. JluckpeTHasl CllydaiiHas BEIMYMHA MOKET IPUHUMATH TOJIBKO /1BA 3HAUCHHUS X, H X, , [IPHYEM
X,> X, . UsBecrnsl BepositHocts p, = P(x =x, =0,3), M(X)=3,7 u D(X)=0,21. Haiiru
3aKOH paclpeesICHUs TON BEJIUYUHBI.

35. CayudaitHas BenrurHa X 3a/1aHa 3aKOHOM pacipeeieHus
X| 2 3] ? |11

P101]?7(03/|0,2

U3BecTHO, 4TO MaTeMarhdeckoe oxupanue X pasuo 5,7. Haittm a) Haitru P(X =3), 6)

3HaueHue X, KOTOpoe OHa IPUHUMAET ¢ BEpOATHOCTHIO 0,3.

36. Haiitu MaTemaTndeckoe OXKHAaHUE U TUCTIEPCHIO ClydaiiHoi Benmunubl Z =6X +3Y, ecnu
usBecTHol: M (X)=3, M(Y)=5, D(X)=4, D(Y)=7.

37. HaliTn MaremMaTH4ecKoe OKUAaHUE U JAUCIIEPCUIO CiTydaiiHoi BenmnunHbl Z = X +6Y, ecnu
u3BeCTHl: M (X)=4, M(Y)=2, D(X)=3, D(Y)=2.

38. HaiiTu MaTeMaTH4eCKOe OXKMIAaHHME M AUCIEPCUIO ciydaiinoi Beamumnel Z =3X +2Y,
ecm m3BectHel: M(X)=2, M(Y)=3, D(X)=4, DY) =17.

39. B wurore wuerblpex W3MEpEHHH HEKOTOPOH BEIMYMHBI OXHUM mpudopom (0e3
CHCTEMAaTHYECKUX OIMOOK) MOJTydeHbl cieayromue pe3ynbratsl 8,9,11,12. Haiitu BrIOOpOUHYIO
CPEITHIOIO PEe3yJIbTaTOB U JUCIEPCUIO OMIHOOK Iprdopa.

40. Haitu: a) smauenne p,, 6) M (X ) u D(X ) Ecnu puckperHas ciydaiiHas BennuuHa X

3aZlaHa 3aKOHOM pacipCacICHUA

x, |2 -1 |3

pi 095 051 p3

41. Haiitu: a) 3Hauenue p,, 0) M (X ) u D(X ) Ecnu pguckperHas ciydaiiHas BenuuumHa X

3a/laHa 3aKOHOM pacClpeaCICHUA

pi 072 p2 092

42. CnyuaiiHas BeIMYMHA 33JJaHA 3aKOHOM pacIpeiesICHUs

0, x<l1
F(x)=1a(x’-x), 1<x<2
I, x>2

Haiitu mapamerp a.
43. CnyualiHas BEJIMUYMHA 33/1aHA 3aKOHOM pacIpeleeHUs

0, x<I,

A L
x
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Haiitu mapamerp C. Borancmnts M (X).

44. CnyuaiiHas BeJIMUYMHA 33/1aHa 3aKOHOM pacIpe/leIeHUs

Haiitn mapamerp a. Beruuciours M (X).

45. CnyyaliHasi BeIMUMHA 3a7]aHa 3aKOHOM pacIlpeIeICHUs

0, x<0,
f(x)=1aBx-x), 0<x<3,
0, x>3.

Hatitu mapametp a. BeraucianTs BeposiTHOCTb coObITus 1< X < 2.
46. CnyuaiiHas BeIMYUHA 33/1aHa 3aKOHOM pacpe/leleHUs
0, x<I1
x—1
F(x)=9—, 1<x<3
2
1, x>3

Berancints M (X) u D(X). Haiitu BeposTHOCTE coObITHs 1< X <2

47. CnyuaiiHas BeJIMYMHA 33/1aHa 3aKOHOM paclpe/ieleHUs

0, x<-3,
1
f(x)=4———, —-3<x<3,
N9 —x?
0, x=3.

Haiitu BeposTHOCTH cobbiTus X >1.

48. Coobmenue comepkut 1000 cumBoOB. BeposSTHOCTh MCKa)KeHHSI OJHOTO CHMBOJIA paBHA
0,004. Haiitu cpeiHee YKCIIO NCKaXKEHHBIX CHMBOJIOB.

49. ABTOOYCBHI HEKOTOPOTO MapIIPyTa UAYT CTPOTO MO pacnucanuio. IHTepBan IBUKEHUS POBHO
5 muHyT. HaliTu BEpOSITHOCTH TOTO, YUTO MACCAXKUP, MOJOMISIIINA K OCTAHOBKE, OYJeT OKUIATh
ouepeaHoi aBTo0yC MeHee 3 MUHYT

50. 20 % wuznenuil, BBIMYCKAEMBIX JAHHBIM HPEANPUATHEM, HYKIAIOTCS B JIOMOJIHUTEIbHON
perynupoBke. Haymady otoOpano 150 w3menmii. Haiitu cpenHee 3HadeHHUE W TUCIIEPCHIO
CIly4aifHOM BeIMYUHBI X — 4yKciia U3/eNuii B BBIOOPKE, HYKJIAIOLIUXCS B PETYJINPOBKE.
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51. Poct B3poCHbIX MyX4YHMH SIBISETCA CIy4YallHOM BEJIWYMHOM, pACIPEAEICHHOH 110
HopmansHoMy 3akony ¢ M (X)=175cm. u 0(X) =6 cm. Haiiti BeposATHOCTB TOTO, 4TO POCT

Hayaady BeIOpaHHOTO MY>X4uHBI OyzeT ot 170 mo 180 cm.

52. Tlpwu Bece HekoTOporo m3aenus B 10 Kr HaiiieHO, YTO OTKIIOHEHHE TI0 A0COTFOTHON BETHYHNHE
npesocxogsuiee 50 r. BcTpeyaeTcst B cpeiHeM 34 pa3a U3 Teicauu usznenuil. Cuuraercs, 4yTo Bec
W3JIENi pactpeenied HopMaabHo, Halitn ero o (X).

53. Cpennee 3Ha4€HUE CKOPOCTH BETPA Y MMOBEPXHOCTU 3EMJIM B HEKOTOPO MECTHOCTH paBHO 16
kM/4ac. OLEHUTHh BEPOSTHOCTH TOTO, YTO MPH OJHOKPATHOM HAOJIOACHUU CKOPOCTb BETpa HE
npeBbicuT 80 Km/4ac.

54. U3BecTHO, 4yTO B cpeaHeM 5% CTYJIEHTOB HOCAT OYKU. OLEHUTH BEPOSTHOCTH TOTO YTO U3
200 cTy1IeHTOB, CUISIINX B ayAUTOPUU OKaxKeTcsi He MeHee 19% HocAlurX OuKH.

55. Dnextpoctanuus oOciyxuBaer cetb ¢ 18 000 namm, BEpOATHOCTb BKIIOYCHHS KKIOU W3
KOTOPBIX B 3UMHHI Beuep paBHa 0,9. KakoBa BeposSTHOCTH TOTO, UTO YHCIIO JIAMII, BKIIFOUEHHBIX B
CETh OTJIMYAETCS OT CBOEr0 MAaTeMAaTUYECKOro OXHUAAaHUS M0 abCONIIOTHOIN BelUYuHE HE Oolee,
yem Ha 2007

56. 3a maTh MecsAleB padOThl Majioe MpearnpusTHe «BopoObllek» MoMydano e€XKeMECIYHYIO
npuosLIb (B y.€.): 2,4, 7,4, 5. Haitnute BBIOOPOYHYIO CPEIIHIOI0, MOAY U MEIUaHY.

57. 3a nATe MecsueB paboThl Majoe mnpeanpusatue «MHTerpam» mnomayyano exeMecsuHyro
npuosLIb (B y.€.): 2, 4, 7, 4, 5. Haligute BHIOOPOYHYIO CPEAHIOI0 U UCIIPABJICHHYIO TUCIEPCHIO,
MOJly ¥ MEJTUaHY.

58. depmepckoe XO34ICTBO 3acesulo MIIEHUIy Ha 9 MONAX, U C KaXJIOro rekrapa 1-ro moms
NOJIy4mio 1o 21 neHTHepy MUIeHUIbl. 3Hasi, YTO YPOKalMHOCTh Ha JPYTUX MOJIAX COCTaBUIIA 24;
18;28; 18; 24,4; 21; 21; 19, onpenenute cpenHee apupmMeTudeckoe, MEIHUaHy U MO TUX YHCEI.
59. Cnenyromue 1aHHbIE IOKA3bIBAIOT 'OL0BOM IPUPOCT Ha 15 paznuusbix akuuit: 12.2, 13, 14.8,
11, 16.7, 9, 8.3, -1.2, 3.9, 15.5, 16.2, 18, 11.6, 10, 9.5. Haiinute BHIOOPOUYHYIO CPEIHIOI0 U
MeMaHy.

60. HaiiTi BEIOOPOYHYIO CPEIHION0, JUCIIEPCUI0, MOy M MEIHUAHY CIy4yalHOU BeIU4YMHBI X Ha
OCHOBaHUU JAHHOT'O pacIpe/ieIeHHs BBIOOPKHU:
xi|1]5/6]8

ni|614(7]|3

61. M3ywanace Ka4eCTBO NPOAYKINHU. BbUIM MOTy4YEHBI TaHHBIE.

Onenka kayecTBoO mpoaykiuu, 6amn | 1-2 | 3-4 | 5-6 | 7-8 | 9-10

Yucno cinyyaes 3 8 36 |89 |45

Onpenenuts cpeHUi 6al KauecTBa NPOAYKIMH. BeIYMcIuTh MOy U MEAMAaHY .
62. B TaOGnuiy npuBeieHbI TaHHBIE.
xi | 2-4 | 4-6 | 6-8 | 8-10 | 10-12

ni |15 125 |30 |20 |10

OnpenenuTh NCIPABICHHYIO BHIOOPOYHYIO TUCTIEPCHIO.
63. HaiiTu BBIOOpPOYHYIO CPEIHIOI0, BEHIOOPOYHYIO AUCIEPCHIO, MOJY U MEIUaHy IO 33aHHOMY
pacmpeeieHUuI0 BEIOOPKU
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BapuaHTa | 65 | 70 | 75 | 80 | 85| 90 | 95

gacrota |3 |5 [ 15]125/120(7 |5

64. Ilo naHHBIM BBIOOPKM 00BEMa pn=16 U3 TEHEPATBLHOM COBOKYMHOCTH HaWACHO
«HUCHIPABJICHHOE» CpEHEE KBAJPaTUUYECKOE OTKIOHEHUE s=1 HOPMaJbHO pacCIpelesIEHHOTO
KOJIMYECTBEHHOTO Tpu3Haka. HailTu noBepUTENbHBIM MHTEpBaj, MOKPHIBAIOUIMI TIeHepalbHOE
CpelHee KBaJpaTUYecKoe OTKIOHEHUE C Hae)KHOCThIO 0,95.

65. HaiiTu noBepuTENbHBIA HWHTEpPBaN [JIsi OLEHKUM C HaAeKHOCThIO 0,99  Heu3BeCTHOTO
MaTEMaTUYeCKOro OXHJIAHUS a HOPMAJbHO paCIpEeACNICHHOr0 TMpu3Haka X TeHepalbHOU
coBokynHocty, ecnu: 0 =4, X, =10,2, n=16.

66. Ilo BrIOOpKE U3 25 ymakoBOK TOBapa cpeanuit Bec coctabuil 101 r ¢ ucrpaBieHHBIM CpEIHUM
KBaJpaTUYECKUM OTKJIOHEeHHeM 3 T. [locTpouTh HOBEpUTENBHBIN WHTEPBAN IJisi CPEAHETO C
BEPOSITHOCTBIO 95%.

67. VMeroTcst BEIOOPOYHBIE JJAHHBIE O CTa)ke paboThI (X, JIeT) U BeIpabOTKE OJTHOTO pabouero 3a
cmeny (Y, wr):

X1 (3 |4 |5 |6 |7

Y|14|15|18 1202225

[TocTpouth ypaBHEHHE TMHEWHOI perpeccu.

68. B marasmHe MOCTENBHBIX MPUHAIICKHOCTEH OBUIM TPOBEJACHBI B TCUCHUE ISITH JHEH
IIO/ICYETHI YHCIIA TOKYIIOK IPOCThIHEN X U MOayIIeK V:
X|10(20(25|28 |30

Vis |8 |7 12|14

Haiitu BeIOOpoUHOE ypaBHEHHE TUHENHOM perpeccuu V Ha X.
69. Paccuntarh K03 (HULHEHT KOPPETALUU MEKIY KOJIMYECTBOM IIPONMYIIEHHBIX CTYI€HTOM Iap
X u ero ycieBaeMocThl0 Y, onieHuBaemMoii o 100 6anbHOil 1Kane, noab3ysAch JaHHBIMU TaOTUIIbL.

X|6 |2 (15|19 |12]5 |8

Y |82 |8 |43 |74 |58|90 |78

70. Vmerotcs BLIOOPOYHBIE JaHHBIE 06 00IIEM Bece HEKOTOPOro pactenust (X , I.) U Bece ero

cemsan (Y, r.). JlanHbIe IPUBEIEHBI B TAOIHIIE:
X 40 50 60 70 80 90 100

Y 20 25 28 30 35 40 45

[Ipenmonarasi, 4To 3aBUCUMOCTb JINHEHHAs!, paCCUUTATh BHIOOPOYHBIN KO3(DPUIIMEHT KOppensuun
U clieiaTh BBIBOJ O CTETIEHU U HAlpaBJICHUH TECHOTHI CBSI3U.
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IMPUJIOKEHUE Ne2
3AJAHUA JJ1 TPOBEPKU YPOBHSA OBYYEHHOCTMU BJAJAETH

S CEMECTP

1. BeposiTHOCTH XOTsI ObI OJTHOTO TMOMNAJaHUS B IIeJIb NMPH YETHIpEeX BhICTpenax paBHa 0,9984.
HaiiTu BeposTHOCTD HE MEHeE 3 MONaAaHUM IIPU YETHIPEX BHICTPENIAX.

2. Ilo nannsiM nepenucu HaceseHus (1891 r.) Anrimu u Yanbca yCTaHOBJIEHO: TEMHOIJIAa3ble
OTIIBI U TEMHOTJIa3bIe CHIHOBBSI (AB) coctaBuiu 5 % 00CIIeJOBaHHBIX JIUII, TEMHOTJIa3bIe OTIIBI U

cBemiornassle chiHoBbs ( AB ) — 7,9 %, cBeTIOrIasbie OTILI M TeMHOTIa3ble ChiHOBbA ( AB) —

8,9 %, cBeTnorIashle OTHBI M CBETIOrIasble ChiHOBbA ( AB) — 78,2 %. Haiitu cBA3b MeEXIy
[[BETOM IJIa3 OTIA U ChIHA.

3. WcnpiTaHue CcOCTOUT B MOIOpachiBaHUHM TpeX KyOukoB. CKOIBKO pa3 HYKHO MPOBECTH
UCIBITAaHUE, YTOOBI C BEPOSITHOCTHIO He MeHee 0,95 xora Obl OJMH pa3 MOSBUIOCH «TPHU
€ TUHULED)?

4. KakoBa J1oyHa ObITh BEPOSITHOCTh M3TOTOBJICHUS U3/EIINS, YIOBIETBOPSIOIIETO CTaHAAPTY,
YTOOBI C BEPOATHOCTHIO, paBHOM 0,9 MOXXKHO OBLIO yTBEpKIaTh, 4To cpeau 20 M3rOTOBICHHBIX
U3JIeIUHA XOTs OBl OJTHO HE YJIOBJIETBOPSIET CTAaHAAPTY.

5. BeposiTHOCTh mOpakeHUsl 1EeM Mpu oJHOM BbicTpene paBHa 0,4. beuio mpousseaeHo 600
BbICTpenoB. HailTu rpaHuIiibl, B KOTOPBIX ¢ BepoATHOCThIO 0,9948 Oyner 3aki04eHO YHUCIO
MOTIa/IaHU B 1IETb.

6. BepossTHOCTh MOpakeHus LieNu Mpu OJHOM BbicTpene paBHa 0,4. HailTu yucio BeICTpENOB,
KOTOpbIE HAJ0 MPOM3BECTH [0 MHUIIEHHU, 4YTOOBI ¢ BeposTHOCThIO (,9948 oxumath, 4TO
OTKJIOHEHHE OTHOCHUTENIbHOM 4acTOThl OT BEpPOSITHOCTH IONAJaHUs MPU OJHOM BBICTpEJNE IO
Moyo Oyner MeHsblie BenuuuHsl 0,05.

7. CKOJBKO CIEyeT MPOBEPUTD JETANICH, YTOOBI C BEPOSATHOCTHIO HE MeHbIIIEH 0,95 MokHO ObLTO
YTBEPK/IaTh, YTO YACTOCTh TOJIHBIX JETAJICH OTKJIOHSAETCS OT BEPOSITHOCTH TOHOM JETaJI PaBHOU
0,9 mo monymto He 6onee, yem Ha 0,01.

8. B smuke nexat 5 u3genuid, oAHO U3 HUX OpakoBaHHOE. U3 slHKa W3BIEKAIOT U3ENHUS OJTHO
3a APYyTUM JI0 T€X TOp, MOoKa He OyaeT BhIHYTO OpakoBaHHOe. COCTaBUThH 3aKOH pacrpeseNieHus
CilyuaiiHO# BenmuuHbl X — uncna BeHYTeIX u3nenmit. Berancmuts M (X)), D(X).

9. Cpenn 20 mpubopoB umeerca 6 HerouHblx. Haynmauy Oepercs 4 mpubopa. TpeGyercs
seranciute M (X), D(X), o(X) cnyuaiinoit Benmuunnsl X - yncia TOYHBIX IPHOOPOB CPEIH

OTOOpaHHBIX.

10.  Ha 6a3e xpansarcsa 10 X010JUIbHUKOB, CpeA KOTOPBIX 2 OpakoBaHHbIX. M3 aTOrO Uncia
XOJOAMIBHUKOB B MAara3uH IpHUBE3NM S5 XOJOAMIBHHUKOB. TpedyeTrcs COCTaBUTh 3aKOH
pacnpezeneHus ciy4aiHol BeIM4nHbl X - 4ncia FOJHBIX XOJOIUIBHUKOB CPEAU NMPUBE3EHHBIX

B marasun; Beraucauts M (X)), D(X), o(X).

0, x<I

11. Crnyvaiinas BeTMYMHA 3a[1aHA 3aKOHOM paclpeNeneHus F(x)={a(x’ —x), 1<x<2
I, x>2

BBI‘II/ICJ'II/ITB BGpOHTHOCTb TOT'O, UTO B I[BYX OIIbITax BCJIMYUHA HpI/IMeT 3HAUYCHUC U3 I/IHTCpBaJ'Ia
(1,5;2).
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0, x<-3,
12. CnyyaiiHasi BeIM4MHA 3a/1aHa 3aKOHOM paclpe/iesIeHus 1
fx)=4——, -3<x<3,
N9 —x*
0, x=3.

Haiitu Gpynxuuio pacnpenenenust F'(X) u Bepostaocts cobbitus X >1.

13. CnyuaitHas BennunHa 3a7aHa QyHKIMEN pacupeaeIeHus
0, ecmux<-1,

F(x)=<a+barcsinx, eciu—-1<x<1,

1, ecmux>1.
Haiitu mapamerper @ u b . Berancmure M (X)) .

14. CpenHss NpOJOIDKUTENFHOCTH TeNIe()OHHOTO pasroBopa paBHa 3 MuH. CunTas, 4TO BpeMs
pa3roBopa SABJISIETCA CIIyYaHON BEIUYMHOM, pACIIPEICIICHHOM 10 TOKA3aTEIbHOMY 3aKOHY HANTH
BEPOSITHOCTH TOTO, YTO MPOU3BOJIBHBIN TeNePOHHBINA Pa3roBop OyAeT MpoaoinKaThes He Ooee 9
MUHYT,

15. W3BecTHO, uTO BpeMs pabOThI AJIEKTPUUECKON JIaMIIbl MOAYMHSAETCS HOPMaJIbHOMY 3aKOHY
pacnpenenenus. CpenHss NPONOJKUTENBHOCTh TOpeHus okaszanach pasHod 1000 4., cpennee

. 2
KBaJIPATHYECKOE OTKJIIOHEHUE MPOIOJKUTENBHOCTH ropenust nammbl 40 u. Haiitu M (X 7).

16. [leranp M3roTaBIMBaeTCs Ha CTAHKE C CUCTEMAaTHUECKOM omnOKoii 3, cpeTHeKBaApaTUYECKON
omHOKOH 4 W cuMTaeTcs TOOHOH, €ClIi €€ OTKJIOHEHHE OT HoMHHaia MeHee 12. Haitu
BEPOATHOCTH TOTO, UTO TP HAyAauy B3SAThIE AETAIU U3 NATH OyAyT FOJHBIMH.

17. PocT B3pOCHBIX MYKYMH SIBJISETCA CIyYalHOW BEIMYMHOW, pACIpPENCICHHON 10

HopmansHOMy 3akoHy ¢ M (X)=175cm. u o (X) =6 cm. Haiiti BEpOATHOCTB TOTO, YTO XOTS

OBl OJTMH U3 TPEX MYX4MH OyaeT umetsh poct oT 170 1o 180 cm.
18. CnyyaitHas BequurHa X pacrpeiesieHa HOPMaJIbHO, €€ TUIOTHOCTh BEPOSITHOCTA UMEET BH/T

(x+

2)? o V-
~s .Halitn nucnepcuro ciy4aiiHoi Benuuunsl ¥ =3X —1, 3Had, uto Y ~ N(a,0).

f(x)=ﬁe

19. CnyqaﬁHa;I BCIIMYHUHA XpacnpeneneHa HOPpMaAJIbHO, €€ INIOTHOCTb BEPOATHOCTU UMECT BU/

f)= 1 e*(t;)z . Haittu M(Y) cnyqaiinoit Bemmunnst ¥ =3X —1, 3uas, 9to ¥ ~ N(a,0).
4

2z

20. Ha aBTOMaTe M3rOTOBIAIOTCS 3aKJENKH. JMamMeTp MX TOJOBOK MPEACTABISAET CIy4YalHYIO

BEITMYAHY, PACIPELCICHHYIO 10 HOPMATbHOMY 3aKOHYy ¢ mapamerpamu d =2 mmu o =0,01
Mm%, Kakue pasmepsl 1uaMeTpa rojloBOK MOKHO FapaHTHPOBATh C BEPOATHOCTHIO 0,957

21. Cpennee cyTouHOE TOTPEOICHUE DIIEKTPOIHEPTUH B HACEIIEHHOM ImyHKTe paBHO 20 000 kBT-
qac, a cpejiHee kBajiparuyeckoe oTkinoHeHune 200 kBT-yac. Kakoro norpe0ieHus 3J1eKTpo3HEprin
B JIaHHOM HACEJICHHOM IyHKT€ MOKHO OXKMJATh B OMIDKailliue CyTKH C BEpOSTHOCTBIO HE
MenbIen 0,96.

22. U3 reHepaibHON COBOKYITHOCTH M3BJIeueHa BhIOOpKa oobema 1 =10:

Bapuanra x; [-2|1|2|3]4|5

Yacrora 7, 2 112121211
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Ouenuts ¢ HagexxHOCThIO 0,95 MaTeMaTHueCKOe 0KHMIaHNE HOPMAJIBHO PacIpeIeIEeHHOTO
IIPU3HAKa T€HEPaJIbHON COBOKYITHOCTH I10 BEIOOPOYHOM CPEJHEHN IPU MOMOILHU JOBEPUTEIBHOTO
MHTEpBaJa.

23.  Cpennee Bpems cOopku u3aenus coctarisuio 90 munyT. MHkeHep n300pesl HOBBIA METO/T
COOPKU ATOTO U3JIENHS, U TPOJAOHKUTEILHOCTh cOOpKHU 10 u3aenuit HOBBIM CIIOCOOOM COCTaBMIIA
79; 74; 112; 95; 83; 96; 77; 84; 70; 90 (MuHn). [TocTpouTh TOBEPUTENBHBIM HHTEPBAJ JJIsI HOBOTO
CpeIHEro BpeMEeHU COOPKHU C HaJIeKHOCTHIO0 95%.

24. Jlanbl pe3yJbTaTbl 8 HE3aBUCHUMBIX M3MEpPEHUNU OJHOW M TOW K€ BEIUYUHBI (JIJIMHBI
MPOTSKKK) TPUOOPOM, HE HMEIOIIIUM CHCTeMaTudeckux omubok: 369, 378, 315, 420, 385, 401,
372, 383. OmnpenennuTh HECMEIIEHHYIO OIIEHKY JAUCTIEPCHH OIIMOOK U3MEPEHUSI.

25. B wuTOore mATM M3MEPEHWH [UIMHBI CTEPXKHS OJHUM INpHOOpoM (0€3 CHCTEeMAaTHYEeCKUX
OIIMOOK) TMOJIy4eHBI CleAyromue pe3yiapTaTel (B MMm): 92; 94; 103; 105; 106. Onpenenuth
HECMEILIEHHYO OLIEHKY AUCIIEPCHH OIMIMOOK U3MEPEHHUIA.

26. CnyuaiiHas BenuuMHa X (YHMCIO TOBPEKICHHBIX U3JCIUA B OJHOM KOHTEHHEpE)
pacnpezeneHa no 3akoHy Ilyaccona ¢ HeusBecTHbIM mapameTpoM A. [IpuBeneHo sMmmupudeckoe
pacnpeneseHne yncia noBpexaeHHbIX uzaenuid B 500 konrelinepax. HaliTu ToueuHyro OLICHKY
HEU3BECTHOT'O IapaMeTpa.

x. |0 |1 |2 |3 [4]|5|6|7

1

n | 1991169 87|31 (9|3|1]|1

1

27. CnyuaitHas BenuunHa X (BpeMmsi 0Oe30TKa3HOM pabOThl 3JIEMEHTA) pacHpeesieHa I0
MOKa3aTeIbHOMY 3aKOHY. [IpuBeeHO SMIUPUYECKOE pacpeieNieHne CPeIHEro BpeMeH! padoThI
1000 »>51eMeHTOB:

X, 5 15 25 35 45 55 65

1

n, 365 245 150 100 70 45 25

1

HaiiTu ToueuHy0 OLIEHKY HEM3BECTHOTO NapameTpa.
28. Cnyuaiinas Benuuuna X 3amaHa QyHkmued pacnpenenenus F(x)=1- e (x=0).

[Tpou3sBeneHa BbIOOpKa

xi|3|5(6]8 |10

ni|2(315]|10]10

Haiitu CTATUCTUYCCKYIO OLICHKY ITapaMeTpa A METOJ0OM MOMCHTOB.

29. Ucnonw3ys KpuTepuii y° Ha yposHe 3HaunMocTy 0,01 IpoBepuTSH, COracyeTcs i TUIoTe3a

0 HOPMAJIBHOM pacCHpelesieHHd TEeHEPATbHOW COBOKYMHOCTH X € OMIIUPUYECKUM
pacmpeesnieHieM BhIOOPKH:

OMnupudeckas yactora 7, | 8 | 16 40|72 36|18 | 10

Teopernueckast wvacrota n, | 6 | 18 |36 |76 39| 18| 7

30. Ilpu ypoBHe 3HaummocTu 0,05 TpoBephTE€ TUMNOTE3y O HOPMAIBHOM pacHpeacsICHUU
reHepaibHONW COBOKYITHOCTH, €CJIM U3BECTHBI AMIIUPUUECKHUE U TEOPETHUECKHUE YaCTOTHI:
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Omnupudeckue yactotel |6 |12 [ 16 |40 |13 |8 |5

Teopernueckue vactorel | 4 | 11| 15| 43| 15| 6| 6

31. VYcraHoBMTH, Honb3ysce kputepueM Ilupcona, npu & =0,05 coyuaiino umu 3Hauumo
PACXOXKIEHUE MEXIYy ODMIMPUYECKUMHM 7,, W TEOPETUYECKUMHU YacCTOTaMH n';, KOTOPBIE

BBIUHUCIICHBI U3 IPEATIOJIOKEHHS, YTO COBOKYITHOCTb PacpeAeIeHa HOPMAIBHO.
n, 5 7 15 |14 |21 |16 9 7 6

n |6 6 14 |15 22 |15 8 8 6

32. B Tabnuue npeacTaBieHbl JaHHbBIE O CPpeIHUX pa3Mepax neHncuil B Keipreiscrane 3a 2011-
2015rr.

I'on 2011 | 2012 2013 | 2014 | 2015

Brmnatel, com 3853 | 4274 4508 | 4710 | 4896

Heob6xomumo cienats mporHo3 o cpeaneM pasmepe nencuu Ha 2018r.
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IIpunoxenne Ne3. O0pa3ubl THNOBBIX PACYETOB

Tunosoi pacuer Nel

1) PebGeHok He yMeronuii unTaTh Urpaet ¢ OykBamu paspesHoii azoyku: A, I', E, 3, JI, b. KakoBa
BEPOSATHOCTH TOTO, YTO MEPECTaBIIsAsA OyKBBI HayTal, OH cocTaBUT clIoBO «["TA3EJIb»?

2) JIBe OQMHAKOBBIE MOHETHI pajuyca / pa3sMELIEHbl BHYTPU Kpyra R, B KOTOpBIM Haygady
Opocaercs Touka. BEIYUCIUTD BEPOSITHOCTH TOTO, YTO AT TOUKA YMAJAeT Ha OAHY U3 MOHET, €CIIU
3TU MOHETHI HE NEPECEKAOTCS.

3) H3parenbcTBO OTHPABUIIO Ta3€Thl B ABA MOYTOBBIX OT/EICHUSA. BeposTHOCTH CBOEBpEMEHHOM
JIOCTAaBKH Ta3eT B KAKJ0€ MOYTOBOE oTaeneHue pasHa 0,9. Haiitu BeposTHOCTH TOTO, 4TO a) 00a
OTJICJICHHSI TTOJTyYaT Ta3eThl BOBPEMS; 0) XOTsI ObI OHO TOTYYUT BOBPEMSI.

4) Ilpu pas3pbiBe cHapsia 00pa3yroTCsi KpyNHbIE, CPEAHUE U MEJIKHUE OCKOJIKHM, YUCIO KOTOPBIX
coctaBisieT coorBercTBeHHO 0,1; 0,3; 0,6 ot obmiero uncia ockonkoB. IIpu momananuu B TaHK
KPYMHBIN OCKOJIOK MpoOuBaeT ero OpoHio ¢ BepossTHOCTHIO 0,9, cpennuii - ¢ BeposiTHOCTHIO 0,3 1
Menkuit ¢ BepoaTtHocThio 0,1. HaiiTu BEpOSATHOCTH TOTO, YTO MOMABIIMK B OPOHIO OCKOJIOK
poObET ero.

5) BeposiTHOCTB JUTst M31€HMiT HEKOTOPOTO MPOU3BOCTBA yIOBIETBOPATH cTaHAapTy paBHa 0,96.
[Ipenyaraercsi ynpolmeHHass cXxeMa MPOBEPKH Ha CTAHIAPTHOCTH, MAIONIAs TOJIOKHUTEIbHBINA
pe3yabTat ¢ BepossTHOCThIO 0,98 miis u3nenuii y10BIETBOPSIOIINX CTAHIAPTY, a ISl U3JeINi, He
YAOBJIETBOPSIOIINX CTaHAAPTY C BeposiTHOCTHIO 0,05. HailTu BEpOATHOCTH TOTO, UTO M3ICIINE
MPU3HAHHOE CTAaHAAPTHBIM IIPU IIPOBEPKE, NEHCTBUTENILHO yIOBIETBOPSIET CTAHIAPTY.
6)BeposATHOCTD TOT0, YTO TEJIEBU30P HE MOTPEOYET PEMOHTA B TEYEHHE TApAHTHHHOTO CpoKa, paBHa 0,8.
Co ckmaga otmymieHo 4 TeneBu3opa. TpeOyercs: 1) cOCTaBUTh 3aKOH pacrpeieicHUs ClaydaiHOH
BeJIMYMHBI X — YHCIa TEIEBU30POB, KOTOPHIE MOTPEOYIOT TAPAaHTUIHOTO PEMOHTA; 2) TOCTPOUTH rpaduK
pacnpenenenus; 3) Beraucants M (X), D(X), o(X); 4) Haiitu F'(x) 1 nocrpouts ee rpaduk.

6) Hana ¢pynkuus pacupenenenuss HCB X

0, x<0,
F(x)={4x", 0<x<2,-
1, x>2.

Haiiti k0o HIMEnT 4, LOTHOCTH pachpenesenus BepostHocTeit f (X), MaTemaTHueckoe

oxxunanue M(X), nucnepcuto D(X) n BeposiTHOCTh onaaanust CB X Ha oTpe3ox [0,1] . ITocTpouts

rpaduku dynxuuit £(x) u f(x).

7) [Tpu Bece HexoToporo u3aenus B 10 Kr, Haii1IeHO, 4TO OTKJIOHEHHE, 110 A0COTIOTHOM
BelnMunHe npesocxozsmee S0 T, BcTpeuaeTcs B cpeiHeM 34 pasa U3 ThicAsuM n3aenuil. Cumnras,
YTO BEC U3JCIINS €CTh CIy4YalHas BeIMYMHA X, paclpeaesIeHHasl 10 HOPMAJIbHOMY 3aKOHY, HAUTH
ee cpenHee KBagpaTHdeckoe oTknonerne o(X).

8) HenpepsiBHas cinydaliHas BeIMYMHA X paclpeereHa o M0Ka3aTeIbHOMY 3aKOHY

c mapametrpoM A = 5. HaiiTu cpeJHee 3HaUeHHE U CPEHEKBAAPATUYECKOE OTKIOHEHHUE JAHHOI
CIIy4ailHOM BEJINYMHBI.
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Tunosoii pacuer Ne2

1. Jlano pacrpenenenrue abOHEHTOB IO MOTPEOIIEMOI MOLITHOCTH AIEKTPOIHEpruH (KBT.-

9.)
WuTepBaist 5-10 | 10-15 | 15-20 20-25 25-30 30-35 35-40 40-45
MOIITHOCTH
Uucno BepodaTHOCTh | 3 13 70 190 290 230 130 62

TpeOyercsi: 1) MOCTPOUTH THCTOrpaMMy U TIOJIMTOH OTHOCHTENBHBIX 4YacTOT; 2) HaWTH
OIMIIUPHYUECKYIO (DYHKIIMIO pacmpeneleHusi U BbIUepTuTh €€ rpaduk; 3) paccuuTarb MOAY H
MeauaHny; 4) BBIYMCIUTH BBIOOPOYHBIE CPEIHION, IUCIEPCUIO, CTAHIAPTHOE OTKIOHEHHE,
Kod(duimeHT Bapuanum, KodpGUIMEHTH aCHMMETPUU U DKCIlecca; 5) M0 BULY THUCTOTPAMMBI U
MOJIMTOHA OTHOCHUTENBHBIX YacCTOT, MO BEIMYMHE BHIOOPOYHBIX KOIPPHUIIMEHTOB aCHMMETPUU U
JKcliecca CeNaTh BBIOOP 3aKOHA pacHpeeNieHUs CIy4YailHON BeNWYMHBI X — MOTPeOIsieMoit
MOIITHOCTH 3JIEKTPO3HEPruyu; 6) HAWTH TOUEYHBIE OLIEHKH IapaMeTpOB BBIOPAHHOIO 3aKOHA
pacripeieneHus; 7) mpeamnoaras, 4ro ciydaiiHas BeJIMYMHA X pacrpeseieHa 0 HOPMaJbHOMY
3aKOHY, 3amucaTh (GYHKIUIO pacupenesieHus u GyHKnuio mioTHocTH X. HalTn mHTepBaIbHBIC
OIICHKM TapaMeTpoOB pacmpeneieHus X, NPUHSAB 3a JOBEPUTEIbHYIO BeposiTHOCTH 0,95, 8)
TIpoBEpUTD, UCTIONL3Ys KPUTEPH y 2- TUIIOTE3Y O COINIACHU HAOIIOIEHUH ¢ 3aKOHOM HOPMAIbHOTO

pacnpezeneHus, IpUHAB 3a ypoBeHb 3Hauumoctu 0,05.

2. Typuctuyeckas KOMIaHUs TMpejJiaraeT Mecra B TOCTHHHUIIAX. MeHemkepa KOMIaHUuU
MHTEPECYET, HACKOJIBKO BO3PACcTacT IPHUBIIEKATEIBbHOCTh TOCTHUHMUIBI B 3aBUCUMOCTH OT €€
paccrosiHus 10 mispka. C 9Toil enbio mo 12 rocTuHUIIaM Topoia Oblia BBIICHEHA CPEAHET010Bast
HAIlOJIHSEMOCTh HOMEPOB U PACCTOSHUSA B KUJIOMETPaX OT IJISKA.

PaccTosnue, kxm 01{01/02(03(04|04(0,5]0,61]0,7(0,7]0,8]0,8

Hanoxasemocts, % [ 92 |95 |96 [90 |89 |86 [90 |83 |85 |80 |78 | 76

Heo6x0auMo ocTpouTh rpadMK UCXOMHBIX AaHHBIX. [Tomaras, uto mexny ¥ u X umeer
MECTO JIMHEHHas 3aBHUCHUMOCTB, OMPEIENIUTh BBHIOOPOYHOE YpaBHEHHE JIMHEWHON perpeccuu.
Onpenenuth HampaBlIeHHE MW TECHOTY CBs3U. [IpoBepuTh 3HAUMMOCTH BBIOOPOYHOTO
ko duimenta nuneiinoit xoppensuuu npu & =0,05. Cnenars npornos o HamomHAEMOCTH

HOMCPOB I'OCTUHHUIIBI, €CJIN OHA 6yz[eT PAacCIoJIOKCHA Ha PACCTOSIHHUU 1,1 KM OT IIJISKa.
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IMPUJIOKEHUE Ne4. OBPA3ILIBI KOHTPOJIBHBIX PABOT

S cemecTp

KonTpoabHas padora Nel

BapuanT Nel
1) Kangunar B gemyTarsl BO BpeMsl BBICTYIUICHUS Ha MyOJHKe ¢ BepoATHOCTHIO 0,4 mIyTUT U
paccka3bIBaeT aHEKJIOThl, C BepoATHOCTHIO 0,5 mnpuBoAUT mnpumepbl U3 ku3HU. KakoBa
BEPOATHOCTb TOTO, YTO HA OYEPEIHOW BCTPEUE OH HUCIOJB3YET XOTS Obl OJIMH PUTOPUUYECKUI
npuem?
2) N3 OykB cnoBa I[TOBEJIA, coCTaBI€HHOTO C MOMOIIBIO DPa3pe3HON a30ykw, Haygady
MOCIIe0BaTEIbHO U3BJIEKAIOT YeThipe OyKBbl. KakoBa BEpOSTHOCTH TOTO, YTO MOIYUUTCS CIOBO
OBE]]
3) Ha nonke B mpoM3BOJILHOM MOPSIIKE PACCTABIEHBI 3 KHUTH [0 TEOPUU BEPOATHOCTEH, 2 KHUTH
M0 MAaTeMAaTHYEeCKOMY aHalIu3y U 4 KHUTHU 1O JUHEHHOoU anreOpe. CTyneHT Hayraj nocTtaeT 1
kHury. KakoBa BepOSTHOCTb, YTO OHA MO TEOPHH BEPOSITHOCTEH WJIM MO MaTeMaTHYeCKOMY
aHanu3zy?
4) NmeroTcs Ba SIMIMKA C KPACHBIMU M CHHUMH IIapaMu: B MEPBOM 3 CHHHUX U 5 KPaCHBIX, BO
BropoM 7 cuHux U 11 kpacuHbix. M3 Haynady BbIOpaHHOTO suiMKa W3BJIekau wmap. Haiitu
BEPOATHOCTH TOTO, UTO LIAp CUHUM.
5) AuckpetHas ciayuyaiiHas BenrunHa X 3aJlaHa 3aKOHOM pacIpeiesieHus

x| 2 3 5

pi 072 pZ 092

Haiitu p,, M(X), D(X).

0, x<2,
x> —4
6. CityyaiiHas BeTMUMHA 3a/1aHa 3aKOHOM pactipesiesnieHus: F(x) = 2<x<3,
a
1, x> 3.

Tpebyercs: 1) Haiftu napameTp a; 2) HaUTH QYHKIMIO f(x); 3) BBIYUCINUTH BEPOSTHOCTH TOTO,
YTO BEJIMYMHA NIPUMET 3HAUEHUE U3 MUHTEpBala (2,5;3) 4) HallTH MaTeMaTUYECKOE OKUIAHUE U

JHCIIEPCHIO.
KonTtpouabnas pabora Ne2

3aoanue 1. BpibopouHOE WHCCIIEJIOBAHME JIUTEIBHOCTH TOPEHMs JaMIl Jajio CleQyoline

pEe3yJbTATHIL:
Wurepains | 0- 400- 800 - | 1200 - | 1600 — 12000 — 12400 -
400 | 800 1200 1600 2000 2400 2800
Yacrora 121 |95 76 56 45 36 21

Haiitn BBIOOpOYHYIO CpPEAHIOI, BHIOOPOUHYIO TUCIEPCHIO, KOI(PPHUIIMEHT Bapualvu, MOIY U
Me/IiaHy.
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3adanue 2. B utore 5 U3MEpEeHUN IOJYUYEHBI CIEAYIOIIUE IOJOXKHUTEIbHbIE OTKIOHEHHUS OT
HOMHUHAJIBHOTO pa3Mmepa y maptuu getaneit (B mm): 17, 8, 23, 9, 23. HaiiTu HecMmellleHHbIE
TOYEYHBIE OLIEHKH TI'E€HEPAJIbHOW CPEIHEW W TEeHEpPAIbHOM Jucnepcuu. Beluucinuts Mony u
MEINaHy.

3aoanue 3. TeneponHass KOMIAHHUA >KEJIAaeT OLEHHUTH CpPEAHEE BpPEMsS MEXKIyTrOPOTHBIX
MEPErOBOPOB B TEUEHUU BBIXOJIHBIX, KOT/Ia JeCTBYeT NbroTHbIN Tapud. CinyuaiiHas BeIOOpKa U3
50 3BOHKOB Jlaja cpenHio x =14.5 MUH cO cpeHUM KBaJpaTUUECKUM OTKJIOHEHHEM s = 5.6
MmuH. [Toctpoiite 95% noBepuTenbHbII HHTEPBAI AJI CPEIHEN IPOAOIKUTEIIBHOCTHA IEPETOBOPOB
B BBIXO/IHbIE JTHU.

3aoanue 4. Vicnons3ys kputepuii y°, mpu yposHe 35a9uMocTH 0,05 IPOBEPHUTH, COTNACYETCS U

TUIIOTE3a O HOPMAIBHOM pPaCHpEeICHUH TeHEPAIbHONH COBOKYMHOCTH X C AMITUPHYCCKUM
pacnpeesieHueM BRIOOPKH:

OMnupuyeckas yacrtora 7, | 58 | 96 | 239 | 328 | 147 | 132

Teopernueckas yactota n, | 43 | 120 | 245 | 290 | 200 | 102

3aoanue 5. Haiitu BRIOOpOUHOE ypaBHEHHE JuHEHHON perpeccun Y Ha X © BBIOOPOYHBIN
koadumeHT koppensiuuu. Caenats BHIBOJ O CUIIE CBSA3H.

X 1 2 3 4 5

y 3,2 4,2 2,7 0,7 1,2
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Ipuioxenue NeS. O0pasen ouiiera

Kbipreizko-Poccuiickuii CnaBsiHckuii Y HUBepcuTeT
Kadeapa Boicmieit MaTtemaTuku
Kypc 3 Cemecmp 5 Hucyunauna TBMC
Cneyuanvnocmo UTC

AK3AMEHAILIMOHHBIM BUJIET Ne 1

1. Kiaccuueckoe ornpeneneHue BEposTHOCTH.
2. HutepBanbHOE olieHMBaHKE. JloBepUTenbHAA BEPOSITHOCTD. JlOBEpUTEIbHBI HHTEPBAI.

3. bpocaror aBe mecturpaHHble UrpaigbHble KOcTU. HaillTu BEpOSATHOCTH TOrO, 4TO CyMMa
BBIIIABIINX OYKOB — HEYETHOE YUCIIO.

4. Ha oTnmenpHBIX KapTOYKaxX HAMUCAHBl OYKBBI «U», «I», «Oo», «c», «ud». Ilocme
epeMelInBaHusl OepyT IO OJHOM KapTOYKe M KIAAyT IOCIEI0BATENbHO PSIIOM.
Brluucnure BEpOATHOCTh, YTO MOJIYYUTCSI CIIOBO «UHCIION.

5. Cnyuaiinas BennunHa X 3ajjaHa 3aKOHOM paclpeeaecHUs

X| 2 3?11

P101]?]03]02

U3BecTHO, UTO MareMaTuueckoe oxkuaanue X pasno 5,7. Haiitu a) Haiitu P(X =3), 6)

3HaueHue X, KOTOpOe OHa MPUHUMAET ¢ BEpPOATHOCTHIO 0,3.
6. W3yuanach kayecTBO NPOAYKUMU. BbuiM MOJy4YeHbI JaHHbIE.
OreHka Ka4ecTBO NpoAykiuu, 6amn | 1-2 | 3-4 | 5-6 | 7-8 | 9-10
Uucio cinyyaes 3 8 36 |89 |45
OmnpenenuTs cpeqHMA 6T Ka4ecTBa MPOTYKIMH. BEMUCIUTS MOy U METUAHY.

7. Vcnons3ys kputepuii y° Ha ypoBHe 3HaummoctH 0,01 TpOBEpHTH, coriacyercs Ju

TUIIOTE3a O HOPMaJIbHOM  PpACIpPENCIICHUWM TIEHEpPaJIbHOM COBOKYIIHOCTH X C
SMIUPUYECKUM paACIIpPe/IeTICHUEM BBIOOPKHU:

Omnupudeckas gactora 7, |8 | 16 (40|72 (36| 18|10

Teopernueckas vactota n, | 6| 18 |36 |76 39|18 |7




