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Beenenue

Meroauueckue ykazaHus IIpeJHA3HA4YeHbl U M3Y4YEHHs pasziena
MateMaTuKH « Teopust BEpOSATHOCTEWN».

Teopusi BEepOSATHOCTEU SIBISAETCS OJHOW M3 BAXKHEUIIMX M HEOOXOAUMBIX
COCTaBHBIX 4YacTel MareMaTUKUu. MeTOoabl TEOpUU BEPOSITHOCTEH IIMPOKO
MPUMEHSIIOTCSI B PA3JIMYHBIX OTPACISAX ECTECTBO3HAHUSA W TEXHUKHU: B TEOPUU
HaJAEKHOCTH, TEOPUU MAacCOBOTO OOCTYXHBaHHUS, B TEOPETUUECKOW (HU3MKeE,
reo0JIe31H, aCTPOHOMUU, TEOPUHU CTPEIHObI, TEOPUU OLIMOOK HAOIIOJEHUS, TEOPUU
aBTOMATUYECKOI0 YIpaBJEHUs, OOLIEH TEOpUU CBSA3M U BO MHOTUX JIPYTUX
TEOPETUYECKUX W MPUKIATHBIX HayKax. Teopus BEPOATHOCTEU CIYKUT TAKXKE IS
000OCHOBaHUSI MAaTEMaTHYECKOM W MPUKIAJHON CTATUCTUKH, KOTOPHIE, B CBOIO
o4depelb, UCIOJIB3YIOTCS NPU IJIAHUPOBAHWH M OpraHU3allMy MPOWU3BOACTBA, IIPHU
aHAIM3€ TEXHOJOTMYECKUX IPOLECCOB, MPEAYNPEAUTEIIHHOM U NPUEMOYHOM
KOHTPOJIE KauyecTBa NPOIYKIIMHU U JJII MHOTUX APYTUX IEIEH.

3agauv, KOTOpBIE pEIIAIOTCA B XOA€ U3ydeHHs pasznena «Teopum
BEPOSITHOCTEWN»:
-c(pOpMHUPOBATh y CTYIECHTOB MPEJCTABICHUE O MECTE€ TEOPHUH BEPOSITHOCTU B
oOleMaTeMaTHYecKOl HayKe C TOYKHM 3pEHUsT E€JUHCTBA U  JIUAJICKTUKH
00pa30BaTeNbHOrO MPOIIECCa;
-MIOJITOTOBUTDH CTYACHTOB K MPUIIOKEHUIO PsAJia BAXKHBIX BEPOSTHOCTHBIX MOHSTUN
(TakuX Kak BEpPOSITHOCTh COOBITHS, KOMOMHATOPUKA, 3aKOHBI pPacHlpeerIeHUs
CIIy4ailHBIX BETWMYMH, MAaTeMaTHMYeCKOe OXXHJIaHWe, JUCHepcHs Hu Jip.) K
WH(POPMAITMOHHBIM TEXHOJIOTHSIM.

Takyro 1eneHanpaBI€HHOCTh UMEIOT HACTOAIIME METOJUYECKUE YKa3aHus,
KOTOpbIE BKJIOYAIOT B ce0s MpakTUYECKHE 3aHsATHS No AuciuruinHe «Teopus
BEPOSITHOCTEW», 3aaHUs [JIi ayJUTOPHBIX W JOMAaIlTHUX padoT, 3amaHus s
CaMOCTOATENLHON paboThI (IBE KOHTPOJIbHBIC pabOTHI, BA THUIMOBBIX pacyeTa o

20 BapuaHTOB), UTOTOBBINA TECT U CIIUCOK YYEOHOU TUTEPATYPHI.



Pazgea 1. Cavualinbie COOBITHS.

Tema: OTHocHTEJIbHAs YaCTOTA NOSABJIEHHUS COOLITHS

Knaccnueckoe onpeacjacHue BEPOSITHOCTH

3agaum QU1 pelieHusi B Ay IMTOPUHA

1. 13 26 BeIcakeHHBIX JiepeBbeB NMpHkmIoch 20. KakoBa 107151 MpUKUBIIUXCS
JIepEeBbEB?

2. 13 90 oTnmBOK 4yryHa 8 3K3eMIUISIPOB HE COOTBETCTBYIOT CTAHAAPTY.
OnpenenuTs MPOLEHT CTaHAAPTHBIX OTIUBOK.

3. B kaure 170 ctpanun. KakoBa BEpOATHOCTb, YTO HOMEDP HAyady OTKPBITOU
CTpPaHULbI, €CTh YUCJIO KpaTHOE 77

4. OTHOCUTENBHAS YaCTOTA IPOPACTAHUS CEMSH ONPEEICHHOIO 3/1aKa paBHa
0,95.CxoybKO ceMsIH He TIPOPOCIIH, €CJIM UX nocestHo 0buio 2007

5. Bpocarorcs nBe urpanbHble KOCTH. ONpeaeanTh BEPOATHOCTH CIIETYIOIIUX
COOBITHI:

1) mpou3BeeHNE BBINABIIMX OYKOB PaBHO &;
2) cymMMa BCKpPBIBLIMXCS OUYKOB paBHa 5.
6. bpocatorcsa nBe MoHeThl. Kakoe u3 coObITHil siBNsieTCs: 00J1e€ BEPOSITHBIM :
A- MOHETBI JISTYT OJJMHAKOBBIMHA CTOPOHAMU;
B- MOHETBI JIATYT pa3HBIMU CTOPOHAMM.
7. 114Th KHUT HA OJTHOM MOJIKE pACCTaBIISAIOTCSA Haynady. OnpeaenuTb BEpOITHOCTh
TOTO, YTO JIBE ONPECIICHHBIE KHUTU OKaXYyTCS :
1 )mocTaBnEeHHBIMU PAIOM
2)OCTaBIIEHHBIE PAJIOM C MPABOrO Kpas.

8. Kaxxnas uz 6yxs E, A, T, P, U, I', H, JI nanrcana Ha ofHOI U3 BOCHMU
kaprouek. KapTouku packiaablBatoTCsl IpOU3BOJIbHO. HaliTu BeposITHOCTD
TOT0, YyTO Tipu 3TOM 00Opazyercs cioBo «MHTEI'PAJI».

9. B x03siicTBE 8 y4aCTKOB 3eMJTH, KOTOPHIMH HEOOXOUMO 3aHATH MO 8 KyIbTYP.
KakoBa BEpOSITHOCTB TOTO, YTO MPOU3BOJIBHOE 3aKPEILICHUE KYJBTYP 3a

y4aCTKaMH1 COBIIaJacT C 3aIlJITaHUPOBAHHBIM ?



10. OnpenenuTh BEpOSITHOCTH TOTO, UTO CEpUs HayJauy BRIOpaAHHON OOIHMranu He
COJICPKUT OAMHAKOBBIX MU(P, TPUIEM HOMEP CEPUU MOXKET OBITH JTHOOBIM
MATU3HAYHBIM ynciaoMm HauuHasg ¢ 00001.

11. B smuke 15 getaneit, cpeau koTopsix 10 okpamieHHbx. COOPIIMK HAymaqy
u3BieKaeT 3 aeranu. HaliTu BEpOSATHOCTH TOTO, YTO OHU OKAXKYTCS OKPAILICHBI.

12. V3 nonHOM k010161 KapT (52 KapThl) BBIHUMAIOTCS HAYTaJl Cpa3y TPU KapThl.
Haiit BeposiTHOCTH TOTO, YTO 3TH KapThl OyAyT: TPOHKa, CeMepKa, TYy3.

13. B cryaenueckoit rpynne 15 ronomeit u 10 neBymek .Ha konuept rpynmna
MOJIyYHJIa 5 IPUTIacUTENbHBIX OUIIETOB, KOTOPBIE Pa3bIIPHIBAIOTCS 1O KPEOUIO.
KakoBa BEpOSTHOCTB TOTO, YTO HA KOHUEPT NOUAYT 2 AEBYIIKHA U 3 FOHOIIN.

14. B ypue naxopasarcs 13 Genbix u 17 yepHbIX mapoB. BeinumaroT 4 mapa. Haiitu
BEPOATHOCTH TOTO, UTO CPEAN HUX OyayT 2 OebIX 11apa.

15. B 6apabane peBoiibBepa ceMb THE3/l, U3 HUX B MSTH 3aJI05KEHBI MAaTPOHBI.
bapaGan nmpuBoaAUTCS BO BpallleHUE U MOCIIE ITOT0 HAKUMAETCS CITyCKOBOM
Kprodok. HaiiTu BepossITHOCTB TOr0, YTO 00a paza He MPOU30MAYT BBICTPEIIbI.

B Tex ke yclIoBUSX HAUTH BEPOSTHOCTH TOTO, YTO 00a pasza BHICTPEI

MIPOU30MIET.

Teopernyeckuiit MUHUMYM
1. IaTh onpeneneHrie U MPUBECTU MPUMEPHI JOCTOBEPHOT0, HEBO3MOKHOTO U
CITy4aifHOTO COOBITHSI.
2. OTHOCHUTEIbHA YacToTa, €€ CBOMCTRA.
3. Knaccuueckoe onpeeneHrne BEpOsITHOCTH, €€ CBOMCTBA.
4. TlepecTaHOBKH, pa3MEIICHHsI, COYCTAHUS: ONpeeaeHue, PopMyIIbl s
MoJICYETA.
JlomamiHee 3a1aHue
1.3 75 MamIMHHBIX JIeTaleld, U3TOTOBICHHBIX 32 CMEHY, 6 AeTaneil oKa3alnch
HecTaHAapTHHIMU. ONpeIeTTh OTHOCUTEIBHYIO YaCTOTY CTaHJAPTHBIX

I[eTaHeﬁ, HU3rOTOBJICHHLIX 3a CMCHY.



2. B ypue umeercs 12 mapos:4 Oenbix u 8 yepHbiX. U3 ypHBI Hayraa BBIHUMAETCS
onuH map. KakoBa BeposSTHOCTH TOTO, UYTO OH OYIET YEPHBIM?

3. Hayrag ykassIBaeTcs MeECSl M YUCJIO HEKOTOporo rojaa. KakoBa BepoOsITHOCTh
TOT0, YTO 3TO OyIET BOCKPECEHBE, €CIIU B ITOM IOy 52 BOCKpECEHbA?

4 TlpubGop wumeeT NATU3HAYHBIA HOMep. . HalTh BepoOSATHOCTH NPaBUIBLHOTO
oTpejiesieHHs] HoMepa puodopa, eciii cTepTa nociaeanss nudpa.

5. B smuke conepskutcs 20 netanei, u3 Hux 3 OpakoBaHHBIX, HailTu BeposTHOCTD
TOTO, 4TO Cpeliv 4 HayJauy U3BJICUCHHBIX JIeTajeil He OKaKeTCsl OpaKOBaHHOM.

6. Kaxnas uz 6yxs A,A,A,MM,T,T,E.1 K nanucana Ha ogunoit uzl0 xaprouex.
Kaprouku packnagpiBarOTCs MPOU3BOJIBHO. HaliTH BEpOATHOCTH TOTO, YTO NpH

sTom obpazyercs cioBo «MATEMATUKAY.

Tema: [leiicTBusi HaJ COOBITUAMU
3amauu 1J9 pelieHUs B Ay IMTOPUH

1. DnexTpuyeckas LUelb COCTOUT U3 JIBYX MOCIEA0BATENIbHO COETMHEHHBIX
3J€MEHTOB. BeposITHOCTh BbIXO/1a U3 CTPOS MEPBOro annemeHTa paBHa 0,1 , a
BTOpOro - 0,3. Cunrasg HEBO3MOKHBIM OJHOBPEMEHHBIN BBIXOJ U3 CTPOS ABYX
AJIEMEHTOB , HAUTU BEPOSTHOCTH TOTO, YTO IJEKTPUUECKas 1eNb Oy 1eT
Pa30MKHYTA.

2. Ha nosie paboTatoT Tpu komOaitHa. BeposTHOCT MOJIOMKHU JIF000T0 U3 HUX
cootBeTcTBeHHO paBHa 0,1; 0,25 ; 0,3. KakoBa BEpOsSITHOCTh, UYTO MPOU30OMIET
MOJIOMKA, €CJTU UCKJIIOYEH OJTHOBPEMEHHBIN BBIXO U3 CTPOsI HECKOJIbKHUX
KOMOAITHOB.

3. Beposataocts otkinonenus ot 'OCTa npu 06paboTke AeTayii Ha CTAaHKE 10 BUHE
pabouero paBHa 0,2 ,a U3-3a HECOBEPIIICHCTBA CTAaHKA 3Ta BEPOSTHOCTh paBHA
0,01. KakoBa BeposITHOCTh 4TO TIOCIIe 00pabOTKH J1eTallh UMEET OTKIOHCHHUS

nmo ['OCTy.

4. B mactepckoil umeercs aBa motopa. [Ipu cyiectByroiieM pexxume padboTh
BEPOSITHOCTH TOTO, UTO MOTOp pabOTaeT C MOJIHON Harpy3Kkoil paBHa 0,4.

Onpenenutb BEpOSITHOCTh, YTO 00a MOTOpa pabOTAIOT C MOJHOM HATPY3KOH.



S. BepoATHOCTh yCTaHOBJIEHHUS B JAHHOM MECTHOCTH YCTOMYHUBOTO CHEXKHOIO
MOKpOBa ¢ OKTs0ps paBHa (,2.0mpeaenuTs BEpOSTHOCTh TOTO, YTO B OJIMDKANUIITHE
JIBa TOJIa B ’TOM MECTHOCTH YCTOMYMBBIN CHEXXHBIN TOKPOB C OKTSIOPs HE
YCTAHOBUTCS HU pasy.

6. OpocutenbHas cucTeMa UMEET J1Ba Hacoca. BeposTHOCTh 6€30TKa3HOM padOThI
nepBoro Hacoca paBHa 0,9, a 1j1s1 BTOporo 3Ta BeposTHOCTh paBHa 0,85. KakoBa
BEPOSITHOCTbh, YTO 00a Hacoca BHINUIM U3 cTposi? TOJBKO OJIMH HAcOC BBILIEI U3
cTposi?

7. IIpubop, paboTarominii B Te4EHUE CYTOK, COCTOSIIIINI U3 TPEX y3JI0B, KaXKIbIN U3
KOTOPBIX MOKET BBIUTH U3 CTPOSI HE3ABUCUMO JIPYT OT Apyra. HeucnpaBHOCTH
XOTsI ObI OJTHOTO Yy3J1a BBIBOJUT U3 CTPOS MPUOOP LETUKOM. BeposTHOCTD
0e30TKa3HOU paboThI epBoro y3na pasHa 0,9 ; Broporo - 0,95 ; Tpetbero — 0,85.
Haiitu BeposiTHOCTD, YTO B T€UEHHUE CYTOK MpUOOop Oynet padboraTh 6€30TKA3HO.

8. Bpomiensl ABe urpangbHbie KOCTH . YeMy paBHA BEPOSITHOCTh TOTO, YTO XOTS OBl
Ha OJIHOM M3 HUX BBINAJET 5 OUKOB?

9. Tpu cTpenka cTpessioT B Lielb. BepoaTHOCTh monafgaHus B LIEJIb JIJ1s1 IEPBOTO
ctpenka pasHa 0,6, nyst BToporo - 0,7, nist tpetbero — 0,75. HaliTu BEpOSTHOCTS,
10 KpallHEW MepE, OAHOTO IMOMAaJAaHusl, €CIU KaX bl CTPEIOK CIENIAET 110
OJIHOMY BBICTpETY.

10.Y cranoBka 115 IOJMBa COAEPKUT TPU Hacoca. BeposITHOCTh TOro, 4To 3a
CMEHY MTPOU30MJIET BBIXOJ U3 CTPOsl yCTAaHOBKH paBHa 0,3 ,mpuyeM BEpOSTHOCTD
MOJIOMKH TiepBoro Hacoca pasHa 0,15, a ays Broporo - 0,09. Kakopa
BEPOSITHOCTb, YTO MPOU3OIILIA TIOJIOMKA TPETHEr0 HACOCa, CUUTAs!, YTO
OJIHOBPEMEHHOM MOJIOMKH HECKOJIBKUX HACOCOB MPOU30MUTU HE MOKET?

11.BeposiTHOCTh BBIMTPATH 110 OJTHOMY OuieTy jorepen paBHa 0,4. KakoBa
BEPOSITHOCTh, UMESI TPU OWIIETa STOU JIOTEPEN BHIUTPATH :

a) 1Mo BCeM TpeM OmiietaM , 0) HU 10 OJJHOMY OMJIETY , B) TOJBKO IO IBYM
ouieram.

12. Cpenu 100 notepeiinpix 6uneToB ecTh 12 BRIUTPHIIIHBIX. HaliTu BEposSTHOCTD

TOI'O, 4TO 2 Hayrali BI)I6paHHI>IX ouiera OKAXKXYTCA BBIMTI'PBIITHBIMH.



13. B smuke 10 geraneil , cpeau KOTOPBIX MIECTh OKpalieHbl. COOPIIMK U3BIEKAET
yeTblpe AeTain. HaliTu BEpOSITHOCTh TOTO, UTO BCE U3BJICUEHHBIE I€TAIN
OKpAILICHBI.

14. BepoATHOCTB TOr0, YTO HyHas A€Tallb HAXOIUTCS B IEPBOM, BO BTOPOM,
TPEThEM, YETBEPTOM SIIMKE COOTBETCTBEHHO paBHbI 0,6 ; 0,7 ; 0,8 ; 0,9. Halitu
BEPOATHOCTH TOTO, YTO JETANIb COJIEPKUTCS HE OoJiee, YeM B TPEX SIIIMKAX.

15. JIBa urpoka 6pocaroT o 0JJHOM UrpalibHOM KOCTU. KakoBa BEpOSITHOCTh TOTO,
YTO XOTS ObI HA OJIHOM KOCTH BBINAJIET YUCIIO OUYKOB KpaTHOE TpeM? (pEIINUTh
JBYMSI CLIOCOOaMM )

16. B simuke 10 geraneid, u3 Kotopsix 4 okpamieHsl. COOpIIMK HayAady B3sUl TPU
netanu. HailTu BepoSATHOCTB TOTO, YTO XOTs OBl OJIHA JAETajIb OKpaIlECHa.

17. HaliTn HaIe’)KHOCTD CIIEYIOIINX CUCTEM, €CJIM U3BECTHA HAZEHKHOCTD P
Ka)KJIOTO 3JIEMEHTA CUCTEMBI BCE 3JIEMEHTHI M 3BEHbsSI BBIXOJST U3 CTPOS

HC3aBHUCUMO APYI OT ApyTra.

L
1) L1 |

2) —

3) ]

— —

18. V coopiuka 3 KOHYCHBIX U 7 SJTUNITUYECKUX BaTUKOB. COOPIIUK B3sJ1 OJIMH
BAJIMK, a 3aT€M BTOpOM. HallTu BEpOSITHOCTH TOTO, UTO MEPBBIM BAIUK KOHYCHBIM,
a BTOPOM BJUTUNITUYECKUM.

19. B ypHe 8 uepHbIx,6 KpacHbIX 1 4 ObUIBIX 11apa. [locienoBaTeibHO BHIHUMAETCS
3 mapa. HaifTu BEposITHOCTh TOTO, UTO MEPBbIN 1IAP YEPHBINA, BTOPOMl —

KPaCHBIH, TPETUMN — OEIIbIN.
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20. MHoOrojeTHUMHU HAOJIOIEHUSIMU YCTAaHOBIJIEHO, YTO B BEPOSATHOCTD
OKTSIOPbCKOMY JTHIO OKa3aThCA JOK/JIMBBIM paBHA 1 CenbCKOX0341iCTBEHHBIN

KOOIIEpaTHB JI0JKEH B TEUEHUE TPEX JHEHN OKTAOpPs yOpaTh KapTodens. Uemy
paBHA BEPOSTHOCTh TOT'O, YTO JIBA JHS OYIyT JTOKIJIMBBIMHU.

21. Jlns Tpex pa3auyuHbIX TOPTOBBIX MPEANPHUATHI ONPEIEIICH IUIAHOBBII YpOBEHb
npuObLTU. BeposTHOCTH TOT, UTO MEPBOE MPEANIPUATHE BHIIIOJHUT IJIAH 110
npuosLTH paBHa 90%, 11 BToporo oHa paBHa 95%, mist tpersero 100%. Kakosa
BEPOATHOCTH TOTO, YTO IJIAHOBBII YPOBEHb MPUOBUIN OYAET JOCTUTHYT :a) BCEMU
MNPEANPUATUIMU; 0) TOJIBKO OAHUM MPEIINPHUATUEM ; B) TOJIBKO TBYMS

MPEANPUATHIMHU; T) XOTS Obl OTHUM NPEINPUATUEM.

Teoperuvyecknii MUHUMYM
1. JlaTb ompeenieHue U MIPUBECTH IPUMEDP MPOTUBOTIOJIOKHBIX COOBITHIA.
2. JlaTh omnpejieneHre U MPUBECTH IPUMEPhl HECOBMECTHBIX U COBMECTHBIX
COOBITHH.
3. JlaTb ompeienieHre U IPUBECTH PUMEPHI 3aBUCUMBIX U HE3aBUCUMBIX COOBITHH.
4. Tloka3aTb TEOMETPUUYECKYIO MILUTFOCTPAIINIO Ha MHOXKECTBaX (popmyit
BEPOSTHOCTH CYMMBI U TPOU3BEACHUS COOBITHIA.

5. IlosicHUTB BCPOATHOCTD ITOABJICHUSA XOTA OBI JOHHOTIO COOBITHSL.

JlomamiHee 3a1anue

1. BeposITHOCTH MOSBIEHUS KaXJ1O0TO U3 JABYX HE3aBUCHUMBIX COOBITUN A U
B coorBercTBeHHO paBHbI 0,6 u 0,5. HaliTn BEpOSTHOCTh MOSIBICHUS
TOJBKO OJHOTO U3 HUX.

2. [Ins reoae3ucTa BEpOSITHOCTD clieaTh OIIMOKY npu chéMke paBHa 0,1, a mpu
HaHECEHUU JaHHbIX Ha KapTy — 0,2. HaliTu BeposTHOCTH TOro. UTo nmosydeHHbIe
TAHHbBIE 0€3 OIINOKMU.

3. IIpou3BeeH BBICTPEI IO MUILIEHU U3 IBYX OpyIuid. BeposTHOCTH onagaHus u3

nepBoro opyaus pasua 0,85, u3z Broporo 0,91. HaiiTu BeposSTHOCTb MOpaXEHUs

11



e .(3a7ady permTh TpeMsl Clioco0amu).

4. Ha 3aBoz npuBe3iu napturo u3 150 mogmunHuKoOB, B KOTOPYIO CIyYalHO
nomnaiuo 20 6pakoBaHHBIX. ONpeeUTh BEPOATHOCTD TOT0, YTO U3 JABYX B3STHIX
HayTaJl MOAIMIAITHAUKOB OKaXXETCs: a) 00a roaHbie, 0) 06a OpakoBaHHEIE, B) XOTS
OBI OJTMH T'OIHBIN.

5.Tpu opynust OHHOBPEMEHHO CTPEIAIOT B OAHY Lelb. BeposaTHOCTH
MOPaXEeHUs LEeJIHU KaXIbIM OpyJaIueM paBHbl cooTBeTcTBEHHO 0,4 ; 0,7
0,65.HaiiTu BepOosATHOCTb TOTO, YTO IPH 3ajIl€ LeJdb OyAeT nopaxeHa:
a) TOJIBKO OTHUM OpyAueEM, 0) TOJIBbKO ABYMS OPYAUSIMHU, B) XOTS ObI
OIHHUM W3 OPYIUM.

6. 13 xostoas! 36 KapT BEIHUMAIOT cpasy 3 KapTel. HailT BEpOATHOCTB TOTO, UTO

3T KapThl OyyT 1aMOM, CEMEPKOH, TY30M.

Tema : @opmyJia noJIHOI BepossTHOCTH U (popmy.ia baiieca

3anayu 19 pelieHus B Ay IMTOPUH

1. bpurana nomxHa B CPOK OTPEMOHTUPOBATH YCTAHOBKY JIJ1s TIoJiiBa. PeMoHTy
noJJIeXkar J1Ba y3Jj1a. Eciin peMOHT Ha4HyT C EPBOIO y371a, TO BEPOSITHOCTh TOT'O,
YTO BECh PEMOHT OYJI€T BBINOJHEH B CPOK, paBHa (0,9, a eciu co BTOpOro y3ia,
TO 3Ta BeposATHOCTh paBHa 0,8. He 3Has 3THX ycnoBuii, Opurajaa HaunHaeT
peMoHT. KakoBa BepOsSITHOCTB TOT'O, YTO PEMOHT MPOU3BEICH U 3aKOHYEH B
OTBEJICHHBIN CPOK?

2. B tpex xop3unax Haxoautcs kaptodens. B nmepBoit 90% HemoBpexaIeHHBIX
kI1yOHel, Bo BTopoit 85% u B Tpetbeid 80%. M3 Hayraj BbIOpaHHON KOP3UHBI
O0epyT onuH KITyoeHb. KakoBa BEpOsSITHOCTD, YTO KITyOSHB HE TTIOBPEXKICH?

3. Ha cknan noctynuio 1000 nogmmnuukoB. M3 Hux 200 U3roToBIICHBI HA IEPBOM
3aBojie, 460 —Ha BTOpOM, 340 — Ha TpeTheM 3aBoje. BeposSTHOCTH TOTO, YTO
MOAIIUITHAK OKaXETCsl HECTAaHAAPTHBIM JJIs1 TepBOro 3aBoja pasHa 0,03, muis

BTOporo -0,02, nys tperbero — 0,01. HaitTu BeposiTHOCTb, UTO B3AThIi
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MOJIIUAITHUK OKAa3aJICsA CTaHJAPTHBIM.

4. 3aBoJ1 UMEET TpU KOHBelepa 1o coopy Aetanel . [lepBbiii 1 BTOpoil KOHBEMEPHI
IBHKYTCS C OJJMHAKOBOM CKOPOCTBIO, a TPETUH B JIBa pa3a MenseHHee. [IepBriii
koHBeiiep naet 20% c6os1, BTOpoit 15%, tpetunii 10%.Bce neranu nmonagarort Ha
OJIMH IIyHKT COPTUPOBKU. KakoBa BEpOSITHOCTh, UTO B3ATasl AETAIb MPH

COpPTUPOBKE UMeeT JAedeKT?

5. B marasune uMeroTCs B MPOAAXE OJHOTUIIHBIC U3AENNS, U3TOTOBJIECHHBIE ABYMS
3aBojaMu. 3aBojioM Ne 1 m3roroBieHsl 60 % n3genuii, a ocTalIbHBIC
n3rotosiieHbl 3aBooM Ne 2. 3aBoa Ne 1 B cpegHeM BoimyckaeT 2 % Opaka, a
3aBo Ne 2 — 5 % Opaka. KakoBa BEpOATHOCTh TOTO, UTO KYILJIECHHOE B Mara3uHe
U3JIeTINE OKaXKeTCsl OpakOBaHHBIM?

6. A30THOE y100p€eHre MOCTyMaeT Ha ckiiaa u3 myHkTa Nel u mynkra Ne2, mpuuem,
u3 myHkta Nel B Tpu pa3za Gomblie, ueM u3 myHkra No2. BeposaTHOCTb TOT0, 4TO
ynoOpeHue U3 IepBoro MyHKTa YJIOBJIETBOPSAET cTaHaapTy pasHa 0,9, a
COOTBETCTBYIOIIAsl BEPOATHOCTH JIJIsL BTOPOTO ITyHKTa paBHa 0,7. OnpenenuTsb
BEPOATHOCTH TOTO, YTO B35ITOE Ha CKJIa/le yI0OpEHHE YI0BIETBOPSAET CTAHIAPTY.

7. IIpu npoBeIeHNH SKCIIEPUMEHTA BOZHUKIIO TPU PaBHO BO3MOYXKHBIX
IPOJIOJKEHUS BBITIOTHIEMBIX AeiicTBUi. [IpenmnonoxkurensHo, TpeOyeMblit
pe3ynbTaT MpHU BEIOOpPE IEPBOTO BapHaHTa MPOBEJCHUS HIKCIIEPUMEHTa Oy 1eT
JOCTUTHYT € BEpOSATHOCTHIO 60 %, BTOporo Bapuanta — 50 % u TpeTbero
Bapuanta — 75 %. KakoBa BeposiTHOCTH TOTO, YTO HEOOXOAUMBINA PE3YNIbTAT OBLI
B UTOT€ MOJIy4YeH?

8. B ycnoBusix 3agauu 5., HAUTU BEPOSTHOCTh TOTO, UTO U3JIETUE OBLIO BBIMYIIEHO

3aBoZioM Ne 1, eciiu U3BECTHO, YTO KYIJIEHHOE M3/ieIie — OpaKOBaHHOE.

9.4YucIo JIETKOBBIX aBTOMAIINH, IPOE3KAIOIINX IT0 II0CCE, HA KOTOPOM CTOUT
A3C, oTHOCHTCS K YHCITy TPY30BBIX aBTOMALIMH Kak 3 : 2 . BeposTHOCTH TOTO,
4yTO0 OyZIeT 3ampaBiieHa rpy30Basi MamuHa paBHa 0,4; 1u1st TIETKOBOM MaIIMHBI 3Ta
BEpOSITHOCTH paBHa 0,5. HaliTh BEpOATHOCTH TOTO, UTO MOJbEXABIIAasl MallliHA

TpeOyeT 3ampaBKH.
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Teopernyecknii MUHUMYM
1. JlaTb mOHATHE TUIIOTE3 U TPUBECTH PUMEDPBL.
2. IlosicHuTb, MOUEMy CyMMa BCEX TMIIOTE3 00pa3yeT MOJIHYIO IPYIILY
HECOBMECTHBIX COOBITHI.
3. 3anucate GopMyIly MOJTHON BEPOATHOCTH.

4. 3anucath 1 nosicHuTh hopmyny baiteca.

JlomamiHee 3a1anue

1. B nupamune paccrapiieHbl 10 BUHTOBOK, U3 KOTOPBIX 3 CHAOKEHBI
JTUONTPUYECKUM TPUIIETIOM. BeposiTHOCTh OpakeHUs 1IeTU U3 OOBIYHOM
BUHTOBKHU paBHa 0,45, a U3 BUHTOBKH C TUONTpUYECKUM Tpuneiaom — 0,65.
KakoBa BeposITHOCTh TOpaXKEHUS 1I€NIM U3 HayTa]l BHIOpaHHON BUHTOBKU?

2. B ycnoBusix 3aaun 1, HAiTH BEPOATHOCTH TOTO, YTO BBICTPEN ObLI CAETaH U3
BUHTOBKH C IMONTPUUECKUM MPUIIETIOM, €CIIM U3BECTHO, YTO MUILIEHb HE ObLIa
Mopa)xeHa.

3. B GonbaUIE nexkat 6oabHbIe rpunmnoM (20 %), anrunoii (45 %), ckapraTuHON
(25 %) u nudreputom (10 %). [IporieHT MOTHOTO U3NIeUEeHUs 00IBLHOTO PaBEeH
COOTBETCTBEHHO: sl rpuIa — 80 %, nis anruubl — 95 %,

JUTst cKapyatunbl — 65 % u s audrepura — 75 %. KakoBa BeposiTHOCTB TOTO,
YTO JaHHBIA OOJBbHOU MOTHOCTHIO BBUICUUTCS?
4. Ha aByX cTaHKaX M3rOTaBJIMBAIOTCS OAMHAKOBBIE JieTalid. I3BeCTHO

IMPON3BOAUTCIBLHOCTD IIEPBOI'O CTAHKA B JIBA pas3a OobIIIe BTOPOTO, U UTO

BCPOATHOCTDb U3IrOTOBJICHHA ACTAJIM BBICHICTO KAYCCTBA Ha IICPBOM CTAHKC paBHA

0,99, Ha BTopom -0,96. OnpeaeauTb BEPOSTHOCT , UTO B3sITas JIETalb OKAKETCS

a) BBICILIETO cOpTa ; 0) OKa3aBILasACs JI€Talb BBICILIETO COPTa U3rOTOBJIEHA Ha

IICPBOM CTAHKC.

Tema: IloBTOpHBIE HE3aBUCUMBbIE UCIIBITAHUS

3agaum U1 pelieHUsi B Ay IMTOPUHU
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1. BeposTHOCTH U3rOTOBIIEHUS HA aBTOMAaTUYECKOM CTAHKE CTAHJIAPTHOM JIETaIn
paBHO 0,9. OnpenenuTs BEPOSITHOCTD TOTO, UTO U3 5 HayJauy B3SATHIX AeTayien 3
OKa)KyTCsl CTAHIAPTHBIMH.

2. BcxokecTh MPUTOTOBIIEHHOTO MOCa0YHOTr0 Matepuaia paBHa 80%.
OnpenenuTs BEPOATHOCTH TOTO, YTO U3 10 MOCESHHBIX 3€pEH, HE B30MAET
MEHBIIIE TPEX.

3. B oxgHoi#t cTynenveckoi rpymme 2/3 CTyIeHTOB 3aHUMAIOTCSI Ha XOPOIIIO H
oTIIMYHO. ONpeAeuTh BEPOSATHOCTh TOTO, YTO U3 MSTH HAYTal BHIOPAaHHBIX
CTYZJAEHTOB TPH Y4YaTCs Ha XOPOLIO U OTJIMYHO.

4. Moneta nonopoueHa 7 pa3. HaliTu BeposiTHOCTb TOTO, UTO Tep0 MpH 3TOM
MOSIBUJICSA HE MEHee 6 pas.

5. BepositHOCTB BBIMIpBIIIA B ToTEper paBHa 0,3. UTo BEpoATHEE: BEIMIPATH TPH
paza 1o nsATu OuiieTaM Wi 2 pasa Mo 4yeTbipem?

6. [IpoBoauTcs urposas snotepes, B kotopoid 100 OusetoB. BeMrpsiBatoT OUIIETHI €
HOMEpaMu KpaTHbIMH WK 3, WK 5. HaliTu BEpOSTHOCTB TOTO, UTO U3 B3ATHIX
YeThIpeX OUJIETOB BBHIUTPAIOT JIBA.

7. B niexe 3aBojia paboTaroT 5 aBTOMaToB. BeposSTHOCTh MOJIOMKH 32 CMEHY
moboro pasHa 0,3. KakoBa BEpOsSTHOCTh TOTO, YTO B TCUEHUE CMEHBI
IPOU30IIET MOJIOMKA XOTsI Obl OJHOIO aBTOMATA.

8. [Inanupyrorcs 10 sxkcnepuMeHTOB. BEpOATHOCT yCIEIIHOTO OKOHYAHUS
KQXKJI0T0 M3 SKCIEPUMEHTOB MOCTOsIHHA U paBHa 0,7. HaliTu HauBeposiTHENIIEe
YHUCJIO YCIEUIHbIX IKCIIEPUMEHTOB.

9. IIpou3BoOIBLHEIM 00pa30M HAIMKMCAHBI 9 TOJIOKUTEIBHBIX uKcesl. Haiitu
HaWBEPOSITHENIIEE YUCIIO MOABJICHUS YETHOIO YNCIIA.

10. Ha onsom u3 dakynbpreToB nHCTUTYTA 0,4 YynCca BCeX CTYACHTOB 3aHUMAIOTCS
Hay4yHO-Hcclen0BaTenbekol padboToil. KakoBo Hanbosee BEposSTHOE YUCIIO
CTYJEHTOB, 3aHUMAIOILIIMXCS HAyYHO-HCCIIE0BaTENbCKOM paboToi, n3 250
CTyZJEHTOB BTOPOT'0 Kypca.

11. /IBa paBHOCMJIBHBIX IIAXMATHUCTA UTPAIOT B IIaXMaThbl. YTO BeposiTHEE

BbIMI'PATh ABC MAPTHUH U3 YCTBIPCX, UJIK TPH IAPTHUHU U3 HICCTHU (HI/I‘{BI/I BO
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BHUMaHHE HE OepyTcs).

12. IIpon3BoauTCS YETHIPE HE3ABUCUMBIX BBICTPEJIA B OJIMHAKOBBIX YCIOBUSX,
IpUYeM BEPOSITHOCTH MOMAIaHus MPU KaK0M BeicTpesie paBHa 0,3. Haiitu
BEPOSITHOCTh HU OJHOTO MOMNAJaHusl, TPEX NONAaJaHUN U YEThIPEX MOMAJaHUM.

13. B niexe umeercs mectb MOTOPOB. J{Jist KasKI0ro MOTOpa BEpPOSATHOCTh TOTO, YTO
OH BBIKJIIOYEH paBHa 0,8. HaliTu BepOsSITHOCTH TOTO, YTO B JJAHHBIM MOMEHT:

a) BKJIFOYEHBI YETHIPE MOTOPA;
0) BBIKJIFOUEHBI BCE MOTOPBI;
B) BKJIFOUEHBI BCE MOTOPBI.

14. Haiitu BeposiTHENIINE YKCIIA TTOJIOKUTENIBHBIX M OTPUIATENIbHBIX OIIMOOK U
COOTBETCTBYIOIIYIO BEPOSTHOCTD IIPH YETHIPEX U3MEPEHUSAX, €CIIU HA KAXKIOM
M3MEPEHHUH BEPOSTHOCTH MOJTYyUYEHHUSI MOJOKUTEIBHON OIIMOKY paBHa 2/3, a
oTpuIaTeapHoM 1/3.

15. B cembe nsaTh geteil. Haiftu BEposSTHOCTH TOTO, YTO CPEAM ITUX JIETEH: a) ABa
MaJiburKa; 0) He OoJiee IBYX MaJIbUMKOB; B) 00Jiee TBYX MaJIbYMKOB; ') HE MEHEE
IBYX U HE 0oJiee TpeX MaJIbYUKOB. BeposTHOCTh poXkKIeHUsI MaIbUMKa IPUHSTh
paBHo# 0,51.

16. 3aBog-u3roroBuTenb OoTIpaBui Ha 6a3y 12000 100pokauyeCcTBEHHBIX U3ICIIHA.
Yuciio nzaenuii HOBpeKAECHHBIX IPU TPAHCIIOPTUPOBKE, COCTABIISIET B CPETHEM
0,05 %. Haiiti BepoATHOCTb TOr0, YTO Ha 0a3y MOCTYIIUT:

a) He OoJiee 3 MOBPEKACHHBIX U3CIHI;
0) XOTs1 ObI 2 MOBPEXKICHHBIX.

17. BepoaTHOCTb AOMYCTUTH OLIKOKY TPU HA0OpE HEKOTOPOTO TEKCTA,
cocrosero u3 1200 3nakos, paBaa 0,005. Haittu Toro, uro nmpu Habope Oyaer
JOMYIIEHO:

a) 3 omuoOKw;
0) XOTs1 OBbI OJTHA OIIHOKA.

18. Cpenu cemsan mmenunsl 0,6% copuskoB. KakoBa BeposiTHOCTb, YTO MU OTOOPE
1000 cemsiH 0OHapy>XaT HE MEHEE TPEX CEMSH COPHIKOB?

19. KakoBa BepOSITHOCTb TOTO, 4TO cpeau 730 maccaxxupoB Moe3/a:
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a) yeTBepo poausioch 23 dheppas;
0) nBoe poamiock 1 mapra;
B) HUKTO HE POJUJICS 22 UIOHS.

20. BeposTHOCTB OpaXeHUsI MULIIEHH ITPU OJHOM BbIcTpesie paBHa 0,8. Haiitu
BEPOSITHOCTH TOTO, uTo Tipu 100 BhICTpEnax MullieHs OyAeT nopaxena 75 pas.

21. BeposiTHOCTB MOsIBJIEHUSI COOBITHSL A B KaXK10M U3 625 ucnbiTanuii paBHa 0,64.
Haiiti BeposiTHOCTB TOTO, YTO COOBITUE A B 3TUX UCIBITAHUSIX MMOSABUTCS POBHO
415 pas.

22.BeposTHOCTh M3rOTOBJIEHNUS IETANIN BbIcIIero copra pasHa 0,4. Hantu
BEPOATHOCTH TOTO, UTO U3 260 neTasneii mojJoBMHA OyAET BBICIIETO COpTA.

23. YcraHoBieHo, 4To B cpeaHem 0,5% 1mapukoB, U3TOTOBICHHBIX JJIs
MOIIMITHUKOB, OKa3bIBAIOTCS OpakoBaHHBIMU. ONpeIeIUTh BEPOSITHOCTh TOTO,
YTO CpeAu MOCTyNnUBIIUX Ha KOHTPoJib 10000 maprkoB OpakoBaHHBIMU
okaxytes: a) 40 mtyk; 6) 50 mwTyk; B) 60 mTYyK.

24. [Ipn ycTaHOBUBILIEMCS TEXHOJIOTMUECKOM Tpoliecce padprKa BBIITYCKAET B
cpenneM 70 % npoaykiuu nepBoro copra. Yemy paBHa BEpOSITHOCTb TOIO, YTO B
naptun u3 1000 u3nenuit yucao NepBOCOPTHBIX 3aKIIOUEHO MexAy 652 u 760.

25. Haiitu mpubanKeHHOE BBIPAKEHUE BEPOSITHOCTH TOTO, YTO YKCIIO BBINAICHUN
Tpoiiku npu 4200 OpocaHusX UTPATBHON KOCTH OYyJIET 3aKIF0YeHO Mexay 650 u
700.

26. BeposTHOCT TOSIBIICHUS COOBITHS B KaXK10M 13 100 HE3aBUCHUMBIX UCIIBITAHUN
u paBHa 0,8. HaiiTu BeposSITHOCTb TOTO, YTO COOBITHE TTOSIBUTCS:

a) He MeHee 75 pa3 u He 6osiee 90 pasz;
0) He MeHee 75 pas;
B) He Oouiee 74 pas.

27. JIe Opuraapl MOCTaBUIIN B OBOIIEXPAHUITUIIE JIJIs1 XPaHESHUS KapTo(deb.
[TepBas 6purana nocrasuia 40%, Bropast 60% Bcero kaprodens. Cpeau
kaptodesns nmepsoit 6purassl 80% nepBocopTHOTO, a BTopoi-70%. Haiitu
BEPOSITHOCTH TOTO, uTO MpH npoBepke 200 kiryOHel MepBOCOPTHBIX OKA3alI0Ch OT

130 no 150 knyOHeii.
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Teopernyecknii MUHUMYM
1. laTe onpenesneHye MOBTOPHBIX HE3aBUCUMBIX UCIIBITAHUN.
2. 3anucaTh COOTHOIICHUS MEXIY BEPOSITHOCTAMU P U ¢.
3. 3anucath ¥ NOsACHUTH popMmyy bepHHyH.
4. 3anucarh U NOSICHUTD yCIIOBUS puMeHeHus popMyiibl [lyaccona.
5. CopmynupoBaTh yCIOBUS JOKAIBHON U UHTErpaibHON TeopeM MyaBpa-

Jlanumaca u 3anucaTh COOTBETCTBYIOIINE (DOPMYIIBI.

HOMaHIHee 3aJlaHue

1. Bexoxects ceMsaH pxu coctaBisieT 90%. UeMy paBHa BEpOATHOCTH TOTO, YTO U3
7 MOCESTHHBIX CEMSIH B30MIET 57

2. BeposaTHOCTh OOHapy>KeHHUsI OneyaTKy Ha cTpaHuile KHuru pasHa 0,01. Haiitu
BEPOSTHOCTH TOTO, yTO B S00-CTpaHUYHON KHUTE HE OyJeT 0OHApYKEHO
OIEYaATOK .

3. Llex Boimyckaet B cpeanem 80 % npoxykunu 1-ro copra. KakoBa BEpOATHOCTD
TOTO, 4TO B maptuu u3 125 uznemnii 6yner 100 uznenuit 1-ro copra?

4. Ilnanupyetcs pacrpezaenenue 15 koMOaiiHOB cpeau MPEANPUITHI Kpasi.
BeposiTHOCTh osydeHust komOaiiHa o0bIM npeanpusitueM pasHa 0,6. Haittu
HauBepOsTHENIIee YHCI0 KOMOAtHOB, KOTOPOE MOXKET MOJIYUYUTh MIPEANPUSITHE.
BbIuucianTs BEpOATHOCTb ATOTO COOBITHS

5. Monerta nogopouieHa 40 pa3. HailTu BepoSATHOCTH TOr0, YTO OpeJl BHINAAAET B
25 cayvasax. OnpenenuTs HauBEPOSTHEMIIIEE YNCIIO BBITAJECHUS OpJIa.

6. BepoAaTHOCTh U3rOTOBJIEHUS U3/IE€NHS BbICIIETO KayecTBa paBHa 0,8. Halitu
BEPOSATHOCTh TOTO, YTO Cpeau B3IThIX 60 u3nenuit ot 35 10 55 okaxyTcs

BBICIICTO KA4CCTBA.

Kontpoabnas padora no reme: «Ciy4aiiHbie COOBITUSD)
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1.[lns ompeneneHUs: BCXOXKECTH CEMSH ObLUIO OTOOpaHO H BBICESIHO B
naboparopubix ycioBusix 1000 mtyk. 980 cemsiH nanu HOpMaldbHbBIE BCXOIBI.
HailimuTe OTHOCUTEIBHYIO YaCTOTY HEIOOPOKAUYECTBEHHBIX CEMSIH.

2. OTHOCUTENBHAS YacTOTA MOSBJICHUS HEUCITPABHOM JIaMITbl B TAPTHH PaBHA
0,02. Ot6upaercs 200 nami. CKOJIBKO JTaMIT OKaXETCsI HEUCITPABHBIMU?
3.0THOCUTEIBHAS YaCTOTA UCTIOPUYEHHBIX 00K (KI') MPH TPAHCIIOPTUPOBKE
paBHa 0,03. Tpauncroptupyetcs 150 kr si610K. CKOJIBKO KT. 070K OKaXKETCSI
UCIIOPYEHHBIMU?

4. 3 maptuu KaJlbKyJISITOpOB Haymady Obuio otoOpanHo 300 mrtyk. M3 HuX
okazanocb 20 HencnpaBHbIX. HaWTH OTHOCUTENBHYKO 4YacTOTy TOIHBIX
KQJIbKYJISITOPOB.

5. Ilpu ucnpITaHUK HOBOTO AHTUOMOTHKA HA KPOJIMKAX, OOJIbHBIX THEBMOHUEH,
MOJIYYeHBI  CIEAyIoIIHe  pe3yibTaThl. M3  OONBHBIX  MPUHUMAIOIIUX
aHTUOMOTHKH BBDKWIIO 65, moru6no 25. KakoBa oTHOCUTENbHasi YacToTa
NOTUOUINX KPOJIUKOB.

6.B 00yBHOM MarasuHe 3a JieHb ObL0 mpoaano 150 map nerckoit 06ysu, 100
nap >keHckoit 00yBH, 80 nmap Myxckoit o0yBu. KakoBa OTHOCHTENIbHAS YacTOTa
IpOAaKu KEHCKOU 00yBH.

7. Ilpu uzmepennn o61mient nnuubl 100 pacTeHuii IbHA, MOTYYEHBI CIEAYIOIINE
nannble: 20 pacrenudt ¢ pmHOU OT 50 1o 80 cM, ocTanbHbIE ¢ JIMHOM OT §1
10 110 cm. KakoBa oTHOCHTENbHAsI 9YacTOTa pacTeHUM ¢ JIMHOU Oonbine 80
cm?

8. Ilpu cTpenbbe 13 BUHTOBKM OTHOCUTEIbHAS YacTOTa MOMAJaHUs B LIEJb
paBHa 0,75. Haiitu umcno monagaHuid, ecau Bcero mnpousBeneHo 140
BBICTPEJIOB.

9.0THOCUTENBHASA YACTOTA 3aHSITUM, MPOMYIIEHHBIX CTYJCHTOM B HEKOTOPBI
nepuon 6bu1a 0,04. CKOJIBKO OBLIO MPOMYCKOB, €CIU 3a ATOT MEPHOJ CTYIECHT
npucyTcTBoBas 168 pas.

10. IIpu uzmepenun oOmel muHel 200 pacTeHUN , MOJY4YEHBI CIEAYIOIINE

nanHeie: 35 pactenuit ¢ giuHOM OT 50 10 80 cM, ocTabHBIE C JJIMHOM OT 81
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o 110 cm. KakoBa oTHOocHTeNnbHAs 4acTOTa pacTeHUH ¢ IIuHOM Oosbmie 80
cMm?
11. B yutanbHOM 3ayie umeeTcs 12 y4eOHUKOB MO (hU3UKE, U3 KOTOPHIX 6 B
MSTKOM Tieperuiete. bubnnorekaps B3 Tpu ydeOHuka. HaliT BeposiTHOCTH
TOTO, 4TO 1) Tpu yueOHHUKA OKaKYTCS B MSITKOM TEPEILIETE;

2) 1Ba B MSITKOM U OJIMH B TBEPJIOM TEperieTe.
12. B smuke 40 nmeraneit, u3 Hux 5 c gedextom. [locmemoBatenbHo 06€3
BO3BpaTa JOCTAlOT TpHU AeTainu. KakoBa BEpOATHOCTh TOTO, UTO:
1)onu 6e3 nedekra ;2)nBe 6e3 AedexTa u oaHa C 1ePEKTOM.
13. B xoMnbroTepHOM Kitacce 12 KOMOBIOTEPOB, U3 HUX HcnpaBHbl 9. KakoBa
BEPOATHOCTb, YTO 1)TpU CTy/IEHTa BOLIEALINE B KJACC BHIOEPYT HCIIpaBHBIC
KOMITBIOTEPBI; 2) 1Ba BHIOEPYT UCIIPABHBIE KOMIBIOTEPHI, OJIMH HEUCTIPABHBIN?
14. B HekotopoM pailoHe ropoma HaxoguTcs 10 marasmHOB 6
MPOJIOBOJILCTBEHHBIX U 4 HENMPOJ0BOJILCTBEHHBIX. CiydyallHBIM 00pa3oM st
NpUBATU3ALMK ObUTH OTOOpaHbl TpU MarazuHa. HailTu BepoATHOCTb TOTO, UTO:
1)Bce oToOpaHHbIE MarasuHbl OKKYTCS HEMPOOBOJILCTBEHHBIMU ;
2) 1Ba MPOJIOBOJILCTBEHHBIX U OJIMH HEMPOIOBOJIbCTBEHHBIM.
15. B amuke nexar 20 TeHHUCHBIX Msaueld. U3 HuX 12 HOBBIX U 8 UTpaBIIMX.
Hayran u3zBiexaroT Tpu mMsi4a a1 urpbl. HailTu BeposiTHOCTB TOro, uTo: 1)TpH
Msiya OyJyT UTPaBUIMMH ; 2) ABA UTPABIIUX U OJJUH HOBBII?
16. B rpynnie 25 cryaentoB. U3 HuX 5 oTiaumuyHukoB. [IpenogaBaTtens Hayran
BBI3BIBAET YETHIPEX CTYNEHTOB. HailTu BEepOATHOCTH TOro, 4TO: 1)3TH YeThipe
CTYJ€HTa OYyT OTJIMYHUKAMU ; 2) TOJBKO JIBa OTJIMYHHKA.
17. B smuke 22 neranu. Cpeau HHUX YEeThIpe OoKa3aauchk ¢ Opakom. 1.Yto Goiee
BEpOSITHO: M3BJICUEHUE W3 SIIMKA JBYX JeTalied ¢ OpakoM WM MOSIBICHUE
TPEX OYKOB MPU OPOCAHUU UTPATBHON KOCTU. 2. HaliT BEpOSTHOCTH TOTO, UTO
U3 TPEX HayraJ U3BJICUCHHBIX JeTallell ABe ¢ OpakoM, ogHa Oe3 ?
18 B ypue 20 mapoB, paznuyarOUIMXcid TOJbBKO IBETOM: 13 KpacHbIX,
octanbHble 3en€Hble. 1. UTO O0Jee BEpOATHO: M3BJIEUEHUE U3 YPHBI JIBYX

3CJICHBIX IIApPOB HJIM IMOABJICHUC rep6a IMpu OAHOKPATHOM 6pOC.':1HI/II/I MOHCTHI.
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2. HaiiTu BEpOSITHOCTH TOT'0, YTO M3 YETHIPEX HAYTa]l U3BJICUCHHBIX IIAPOB JIBA
3€JIEHOTO 1[BETA, 1BA KPACHBIX ?

19. U3 xononbl B 36 kapt Hayraja BelOpanu 5 kapT. KakoBa BepoOATHOCTH
TOTO, YyTO: 1. Bce TpU MUKOBOM MacTH; 2. ABa Ty3a, TPU KOPOJA ; 3. ABE 1aMbl,
JIBa KOPOJISL U OJIUH TYy3?

20. B smuke 20 ¢ppykroB. M3 Hux 2 anenbcuHa, 12 5650k 1 6 rpym. KakoBa
BEPOSITHOCTH TOTO, YTO U3 IIATH HAYTaJl BRITAIIICHHBIX ()PYKTOB OKAKETCSI:

1. math rpymr; 2. Tpu A010Ka U IBE TPYIIH ; 3. OAUH anejbCUH, ABa sI0JI0Ka U
JIBE TPYIIIH.

21. B nByx oTrcekax HaxoauTcs MoceBHOW Marepuan. CemeHa mepBOro OTceKa
uMeroT BexoxkecTh 80% , BTOporo — 85%. OrOupaercs mo ogHOMY 3€pHY U3
KaKJ0ro oTceka. HaliauTe BeposATHOCTH TOTO, YTO: a) 00a 3epHa HE B3OWIYT;
0) x0T OBI OHO B3OMIET.

22. Ha d¢epme paboraroT JBa TpaHCHOpTepa A pa3fgayd KOPMOB.
BepoATHOCTB BBIXOA U3 CTPOS KAXKIOTO U3 HUX COOTBETCTBEHHO paBHA 0,25 u
0,2. KakoBa BeposiTHOCTB, 4TO: 1) 00a TpaHCmopTepa BBIUIYT U3 CTPOS; 2)
MIPOU30MJIET TOJIOMKA XOTsI ObI OJTHOTO U3 TPAHCIOPTEPOB?

23. Tpu MexaHWKa CIal0T 9K3aMEH KOMHCCHH Ha MOBBIIIICHUE KBATU(UKAIUH.
BeposTHOCTH TOTO, YTO NEPBBIA U3 HUX CAACT k3aMeH paBHa 0,9,BTopoit — 0,8,
Tpetuii— 0,7.HailTu BeposITHOCTH TOTO, YTO SK3aMeH OyJieT c/iaH: 1) TOIbKO
OJIHUM MEXaHU3aTOPOM; 2) BCEMHU TPEMS; B) XOTS ObI OJHUM.

24. N3 tpex opyauil MpOM3BENU 3N MO Leau. BeposTHOCTh momagaHus B
1eJIb IPU OAHOM BBICTpEIIE U3 nepBoro opyaus pasHa 0,7; st BTOPOro opyaus
—0,9; nns tperbero — 0,85. Hailtu BeposiTHOCTH TOTO, 4TO 1) BCe Tpu opyaust
MonaayT B IeNb; 2) TOJIBKO OJWH CHapsj MONajeT B 1elb, 3) HU OAUH HE
MOTIAJIET B 11€J1b; 3) XOTs OBl OJIUH MOMAET B IIEIIb.

25. DKcHepT OILICHMBAET KAueCTBEHHbIM YpPOBEHb TPEX BUIOB MU3JEIUNA IO
MOTPEOUTENHCKUM TIPU3HAKAM. BEposSTHOCTH TOTO, YTO U3JIEIHIO TIEPBOTO BUAA
OyJeT mMpUCBOEH 3HAK KauecTBa, paBHa 0,9; wuznenuto BToporo Buma — 0,85;

HU3JCIINI0 TPEThECTO BUAA — 0,8 Haittn BCPOATHOCTL TOI'0, 4YTO 3HAK Ka4C€CTBa

21



OyJer mpucBOeH: 1) BceM Tpem U3JenusiM: 2) TOIbKO OJHOMY M3JIeNUI0; 3) MO
KpaliHEN Mepe OTHOMY H3JEIHIO.
26. YCTpOKCTBO COCTOUT U3 TPEX IEMEHTOB, pa0OTAIOIINX HE3aBUCUMO.
BepoaTHOCTh MOJIOMKHM TIEPBOTO, BTOPOTO U TPETHETO SJIEMEHTOB
cooTBeTCTBEHHO paBHbl 0,2; 0,12 u 0,3. HaiiTu BEpOATHOCTb TOTO, YTO:
1) Bce asteMeHThI OyayT paboTaTh 0€30TKA3HO; 2) BCE OKAXKYTCS
HEUCITPaBHBIMU; 3) MOJIOMAETCA XOTs Obl OJJUH DJIEMEHT.
27. 15151 cuTHaNM3aIu 00 aBapuM YCTAaHOBJIEHBI TPY HE3aBUCHUMO PabOTaIOIINX
ycTpoiicTBa. BeposTHOCTH TOro, 4YTO NpU aBapuu cpaboTaeT NepBOe
ycTporctBo, paBHa 0,92; Bropoe — 0,98 u tpetbe — 0,9. Haiitu BeposaTHOCTH
TOTO, 4TO: 1) Mpu aBapuu CcpabOTAIOT BCE TPU YCTPOMCTBA; 2) HU OJTHO HE
cpabotaet; 3) cpaboTaeT XOTs ObI OJTHO YCTPOUCTBO.
28.B mnone paboraroT Tpu Opuraabl. BeposaTHOCTH BBINOTHUTH HOPMY IS
Kaxaon Opuranbl cooTBercTBeHHO paBHa 0,8; 09; 0,6. Omnpeneauthb
BEPOSTHOCTb, UTO: 1) Tpu OpUrajibl HOPMY HE BBITIOJIHST; 2) BBIIOJHUT TOJIBKO
onHa Opuraza; 3) XoTs Obl OJHA BBITIOJIHUT.
29. X03siICTBOM MOCIaHa MalllMHA 3a y100peHrneM Ha Tpu 0a3bl. BeposiTHOCTH
HaJu4us HY)KHOro yaoOpenus Ha 1 6aze — 0,9; wa 11 — 0,8; na 111 — 0,6.
Haiitu BeposiTHOCTH TOTO, 4TO: 1) HU Ha OJHOM 0a3e HE OKAKETCS HYKHOTO
yaoOpeHus; 2) TOJIbKO Ha OJHOM 0a3e OKaKeTCs HY>KHOe yaoOpeHue; 3) XoTs
OBl Ha O7THOM 0a3e He OKAKETCS HY)KHOTO YJI0OpPCHUSI.
30. B ctyauu TeneBUI€HUS YEThIPE TEIIEBU3UOHHbBIC KaMepbl. [[s1 Kaxkion
KaMephl BEPOSITHOCTh TOTO, UTO OHA BHIKJIIOUECHA B JJAHHBI MOMEHT paBHA
0,3.Haiiti BepOsITHOCTh TOTO, YTO B IAHHBIM MOMEHT BPEMEHU BKIIFOUEHBI: 1)
BCE€ YEThIPE KaMephl; 2) XOTs Obl O1HA KaMepa.
31. B Tpéx samukax Haxomstcs aetanu. B mepsom 90% netaneii 6e3 Opaka, BO
BTOopoM 75% wu B TpetbeM — 80%. W3 Hayrag BeIOpaHHOTO siluKa OepyT
onny peranb. KakoBa BeposiTHOCTh, uTO: 1) neramp 0Oe3 Opaka; 2)

HeOpaKkoBaHHAs eTajlb U3 2 AIIUKa?
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32. Ilepen Typuctamu Ha cXeme€ JBE€ JOPOTH, BEIYIIUE B OMNPEACIICHHBIH
HACEJICHHBIA NyHKT. ECM uATH 110 mEpBOM 10pOre, TO BEPOATHOCTh NONACTh B
HY)KHbIH TNyHKT 0e3 omo3nanus paBHa 0,8, a ecam 1o BTOpOH, TO
COOTBETCTBYIOIIAs BepOSITHOCTH paBHa 0,6. TypucTsl Haygauy BeIOMPAIOT OJHY
U3 I0por U npuOkIBatoT 0e3 ono3aanus. KakoBa BeposITHOCTb, 4TO: 1) TYypUCTHI
npuOyayT 6e3 oro3aanus; 2) TypucTaMu Obljla BbIOpaHa mepBas 10pora.

33. Jns mpoBepKH KauecTBa CaXKEHIEB KEAPOB OBLIO YCTAHOBJIEHO, YTO OHHU
MOTYT ObITh pa30uTel Ha Tpu Tpynnbel. K 1 rpynme mpunamiexatr 86%
caxeHues; Ko 2-u rpynne - 10%; x 3-ii rpynme — 4%. BeposrtHocTs TOTO,
YTO Ca)keHel nprxkuBercs: mid 1 rpynmel pasao 0,7; mia 2 rpynmsl — 0.4;
st 3 rpymisl — 0,8. Onpenenuts BEPOSITHOCTh TOrO, 4TO: 1) B3SITBIA Hayraj
CaXKEHeIl MPYKUBETCS; 2) MPHXKUBETCS CAXKEHEI[ U3 2 TPYIIIIHI.

34. Pabouwmii paboTaeTr Ha JABYX CTaHKaxXx, Ha KOTOPBIX 00pabaThIBAIOTCS
OJIHOTUIIHBIE JeTanu . BeposTHOCTh, UTO neranb OynaeT oOpabarbiBaThbCs Ha
nepBoM cTaHke paBHa 65%, Ha BTOpoM 35%, TIpu 3TOM BEPOSTHOCTH Opaka JJis
nepBoro — 0,09, mis Broporo — 0,05. OnpenenuTs BEpOATHOCTH TOTO, YTO 1)
HayrajJ B3siTas JeTajdb OyJaeT OpakoBaHHOH; 2) OpakoBaHHOW OyJeT JeTaib C
MEepPBOIrO CTaHKa?

35. Jlns moceBa MIIEHUITHI OB 3aroTOBJICH MTOCEBHOM MaTepHall, COJepKalluu
HeOO0JIBIIIOE KOJUYECTBO Mpumecei 3epeH 2 u 3 coptoB. 90% Bcero 3epHa ObLIO
1 copra, 7% - 2-oro, 3% - 3-ero. BepossTHOCTH TOr0, YTO W3 3€pHA MIIICHUIIBI
BBIPACTET MOJHOBECHBIN KoJioc Jyisi cemsiH 1 copta paBna 0,9; 2 copra — 0,8; 3
copta — 0,6. OnpenenuTs BEPOATHOCTh TOTO YTO: 1. U3 B3ATOr0 Hay/nady 3epHa
BBIPACTET MOJTHOBECHBIN KOJIOC; 2). 3TOT KOJIOC BRIpAcTET U3 3epHa 1 copra?
36.B cOOpouHbIil 1eX NpeAnpUsTHs MOCTYMAIOT AETalId C TPeX aBTOMATOB.
[TepBerit aBTomaT maetr 3% Opaka, BTopoirt — 1%, tpetuit — 2%. Ilpu sTom c
Ka)KJIOTO aBTOMATa B LieX noctynuio coorBerctBeHHO 500, 200 u 300 uznenuu.
Onpenenure BEpOSTHOCTH TOTO 4TO: 1) Ha COOpKY nonajia OpakoBaHHas A€Talb;

2) OpakoBaHHas JETalb U3 TPETHETO IIeXa.
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37. Ha Bcmamike paboTtatoT 6 TpakTOpOB, 2 HOBBIX U 4 TOCIE KAMUTAIBHOTO
peMoHTa. BeposTHOCTh MOJOMKHM i HOBOro Ttpakropa pasHa 0,1, a i
TpakTopa nocie pemonta — (0,3. KakoBa BEpOSATHOCTb, YTO 1) K KOHILy CMEHBI
OJIMH W3 TPAKTOPOB BBIMJIET U3 CTPOS; 2) U3 CTPOSI BBIMJIET HOBBIN TPAKTOP?

38. eranu noctynaroT Ha ckiag u3 1exa Nel u nexa No2, mpudem, u3 1-oro
nexa B 2 pasa 0oJibliie, 4eM u3 2-oro. BeposiTHOCTh TOTr0, 4TO JeTallb U3 IEPBOTO
1IexXa yAOBIETBOPSET CTaHAapTy, paBHa 0,95, a cOOTBETCTBYIOIIAST BEPOATHOCTH
Jutst BToporo 1exa pasHa 0,9. OnpenenuTs BEpOSITHOCTb, UTO 1) B3siTast AeTaib
YIOBJIETBOPSIET CTAHJAPTY; 2) YIOBJIETBOPSAET CTaHAAPTY AETallb U3 IEPBOTO
exa.

39. Iltunedabpuka umeeT Tpu KoHBelepa mo cOopy siuil. [lepBblit U BTOpOW
KOHBEUWEPHl IBMXKYTCA C OJMHAKOBOM CKOPOCTBIO, a TpPETUM B JBa pasa
MeieHHee.  KonudecTBo COOpaHHBIX — SMI]  MPOMOPIIMOHAIBEHO  CKOPOCTH
nekenus. [lepsoiii kouBeiiep naetr 20% 60s, BTopoit — 15%, tpetuit — 10%.
Bce sifiia noctynarot Ha OIMH MYHKT COPTUPOBKHU. KakoBa BEpOATHOCTS, 4TO: 1)
HayTaJ B3ITOE SUI0 TIPU COPTHUPOBKE UMEET 0O0I; 2) pazouToe SUII0 C TPETHETO
KOHBeMepa.

40. B xommiekre 20 sk3aMeHaMoHHbIX OmteToB. CtyaeHT MIBaHOB MOATOTOBHIT
K sk3ameny 15 u3 Hux. [lo xpebuto emy ngoctaiachk Bropas odepens. KakoBa
BEpPOSITHOCTh, 4TO: 1) VIBaHOB MOJYyYUT MOATOTOBJICHHBIA OWIIET, €CiH
HEU3BECTHO KaKol OWJieT JOCTajicsi TEpPBOMY CTYIEHTY; 2) BBITSHYT
MOATOTOBJICHHBIN OWIIET, IPU YCIOBUH, YTO IEPBOMY CTYACHTY JOCTAJICS OUJIET,
KOTOpHIN MIBaHOB He 3HaeT?

41. BeposdtHocTh momaaanusi B 1edb IpU OJHOM BbicTpesnie paBHa 0,8. Haiitu
BEPOSITHOCTh TOTO, YTO M3 MSATH BBICTPENIOB MOMAJaHUN OyIeT: a) yeTwipe; 0)
MEHEE JIBYX.

42. Tlpubop cocTOUT U3 MIECTH Y3JI0B. BeposTHOCTH 6€30TKa3HOW pabOThI s
Kaxnaoro ysna pasHa 0,7. HallTm BEpOATHOCTH TOrO, YTO W3 IIECTH Y3JIOB

BBIAIYT U3 CTPOSL: a) ABa; 0) MEHEE JIBYX y3JIOB.

24



43. CryzneHTbl BBICAIUIN CEMb JE€PEBHEB. BEpPOSTHOCTh, UTO KaXI0€ JIEPEBO
nprkuBercs, paBHa 0,6. HaliTu BEpOATHOCTH TOTrO, YTO W3 CEMHU JIE€PEBHEB
MIPUKUBYTCS: @) MATh; 0) HE MEHEE IIECTH JICPEBhEB.
44. B nosne paboTaeT BoceMb TPaKTOPOB. BeposTHOCTh OecniepeOoiiHOi paboThI
Ka)XJIOr0 TpakTopa 3a CMEHY ITOCTOsIHHA U paBHa 0,8. HaiiTh BEpOATHOCTH TOTO,
YTO 32 CMEHY U3 8 TPaKTOPOB MOJIOMAIOTCS: a) YeThIpe; 0) He OoJiee TBYX.
45. BcxoxecTp ceMAH HEKOTOpol KylIbTypbl cocTtaBiseT 90%. Haittu
BEPOSATHOCTh TOTO, YTO HA OIBITHOM YYacTKE W3 IIECTU MOCESHHBIX CEMSH
B30MIyT: a) 4yeTwipe; 0) Oozee dverwipex. HailTm HauBeposTHeMIIee YUCIO
B3OLLIE/IINX CEMSH.
46. BepostHocTh BhIMTpHIINIA B JioTepee Ha 1 Owner paBHa 0,6. Kymieno 13
OowieroB. HailTh BEpPOATHOCTH TOrO, YTO YHCIO BBIUTPHIIIHBIX OWIETOB
OKaxkeTcs: a) poBHO 3; 0) He Oonee 3. Hailtu HauBeposiTHeWIee YHCIIO
BBIUTPBILIHBIX OUJIETOB.
47. BeposTHOCTh monajaHusl B LEJb IIPU OJHOM BbIcTpene paBHa 0,7. Haitn
BEPOSTHOCTHh TOT'O, YTO M3 ISATH BBICTPEIIOB IMOMNAaJaHWUN OyaeT: a) deTwipe; 0)
MeHee NBYyX. HaliThm HauBepoOsTHEMNIIEE YNCIIO TONaJaHUN.
48. N3 kaxnabix 100 mkypokx HOpku 25% Beicmiero copra. IIpoBepsieTcss Ha
KauecTBO 8 MKypok. KakoBa BeposSTHOCTB, 4TO: 1) 6 U3 HUX BBICIIETO COPTA; 2)
HE MEHEE YEThIpEX BbICIIETO cOopT? HaliTu HauBepoOATHENIIEE YUCIO IIKYPOK
BBICILIETO COpTa U3 8 0TOOpaHHBIX.
49.Momnera nogopomeHa 7 pa3. Hailtu BeposiTHOCTH TOro, uto: 1) repd mpu
3TOM mosiBUICA S5 pa3; 2) He MeHee 6 pa3. CkoJbKO pa3 HEOOXOIUMO
no0POCUTHh MOHETY, YTOOBI HAMBEPOSTHEUIIIEE YUCIIO BBINaIeHUH TepOa ObLIo
pasHo 10 pa3?
50. IlpoBommtcsi wmrpoBas JjoTepes, B Kotopoil Bcero 100 Omieros.
BriurpeiBatoT OMIIETHI ¢ HOMEpaMu KpaTHbIMU 3, win 5. HaliTu BeposiTHOCTH
TOTO, YTO M3 B3ATHIX YETbIpeX OWJIETOB: 1) BBHIMTPAIOT ABA; 2) XOTs Obl OJUH
BBIMTPBILIHBINA. HaliTi HauBeposiTHEIIee YICIIO BRIUTPHIIIHBIX OUJIETOB Cpeau

YeThIpeX 0TOOPaHHBIX.
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51. BeposiTHOocTh mosiBieHus OpaxoBaHHOW paetanu paBHa 0,006. Haiitu
BEPOATHOCTH TOTO, uyTo U3 500 ciyuaiitHO OTOOpaHHBIX JeTalell OpakOBaHHBIX
OKaXkeTcs: a) Tpu; 0) He OoJiee IBYX.

52. Kuaura m3gana tupaxxom 1000 skx3emiusipoB. BeposTHOCTH TOrO, 4TO B
KHUTE uMeeTcs AedekT OporropoBku, paBHa 0,002. HaiiTu BeposSTHOCTH TOTO,
YTO TUPAXK COACPKUT HEMPABHIBHO COPOIIIOPOBAHHBIX KHUT: a) POBHO IISITh;
0) HEe MEHee JBYX.

53. Cucrema coaepxxut 100 sneMeHTOB. BeposSsTHOCTh, C KOTOPOM MOKET OBITh
HEHCNPABHBIN dneMeHT cuctemsbl paBHa 0,04. OnpenenuTs BEPOSITHOCTH TOTO,
YTO 3a OINPEAEIICHHbI CPOK HEUCIPABHBI OYIyT: a) YEThIpE 3eMeHTa; 0) Ooiee
OJTHOTO AJIEMEHTA.

54. U3BectHO, uTO Ha moje y 2% KycToB KapTodens, cTe0au Nopa)KeHbI
¢utodropoii. Hailitu BepositHocTh TOro, uro u3 300 KycToB KapTodens
dbuTodTOpOit OYIYT MOPAKEHBI: a) YEThIPE KycTa: 0) MEHEee ABYX KyCTOB.

55. BeposATHOCTh BBDKMBAHMS OaKTEpUil MOCJHE PAJTUOAKTHUBHOTO OOIyUEHHUS
paBHa 0,005. Haiitu BeposiTHOCTH TOrO, 4TO Tmocie oOmydeHuss u3z 400
OakTepHil ocTaHeTcs: a) IATh OakTepuil; 0) Oosiee NByX OaKTEepuUid.

56. BepositHOCTh cO0s1 B paboTe TeneOHHON CTaHIIMU MPU KaKIIOM BBI30BE
paBHa 0,04. OmnpenenuTh BEpOATHOCTH TOro, 4To cpeau 900 mocTynuBHIMX
BBI30BOB UMeeTcs: a) 8 cOoeB; 0) He Oosiee 4 cOoeB?

57. BeposATHOCThH COOJIIOICHHS PACITUCAHUS IBIXKEHHSI TTO€3/I0B Ha TIEPETOHE B
TeueHne Heaenu paBHa 0,98. HallTu BEpOSITHOCTH TOTO, UTO YHCIIO HAPYIIEHUU
rpaduka IBWXKEHUs Toe3oB 3a 50 Hemenb Oyner: a) poBHO 2; 0) OoJiblie
IByX?

58.Cpenn cemsH mimeHuubl 0,06% copHsikoB. KakoBa BEpOATHOCTb, YTO MpHU
ot6ope 1000 cemsin oOHapy»kart: 1) Tpu copHska; 2) He MeHee Tpex?

59. Ilpu XxpaHneHUMM NOCAAOYHOrO MaTepuana cpenu cemssH nueHuubl 0,1%
3apaxarorcs BpeauTensiMu. Onpeaenure BEeposiTHOCTh TOT0, YTO MPHU BBIOOpPKE
500 cemsiH: 1) okaxkeTcs 3apaX€HHBIMU POBHO TSITh; 2) XOTsA Obl OAHO OyaeT

3apaKCHHOC.
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60. Tenedonnast cranmms oocayxkuBaer 800 aGoHeHTOB. BeposTHOCTh TOTO,
4TO MI000H a0OHEHT HE TTO3BOHUT Ha TeJeOHHBIM KOMIBIOTEp B TCUCHUE Yaca
paBHa 0,99. KakoBa BepOSTHOCTh, UYTO B TEUEHHME dYaca MO3BOHAT: 1) 5
a00HEHTOB; 2) XOTs Obl OJIMH A0OHEHT?

61. Ha cknan mMarazuHa MocTymnaroT u3zeius, u3 Kotopblx 80% oka3bpIBalOTCA
BbIcIIero copta. Haiftu BepositTHOCTh TOro, yto w3 100 B3sATHIX Haymaudy
W3JICTTUU BBICIIIETO COPTa OKKETCs: a) PoBHO 85 ; 0) He MeHee 75 u He Ooee
857

62. [IpuHrMas OTMHAKOBO BEPOSATHBIM POXKIACHUE MAIbYMKA U JE€BOYKH, HAUTU
BEPOSATHOCTH TOTO, YTO cpeau 450 HOBOPOXKACHHBIX OyeT: a) 230 MaJIbUUKOB;
0) He meHee 230 u He 6onee 400 MaTLYUKOB?

63. IlpmwxuBaeMOCTh AEPEBBEB NAHHOW MOpoAbl coctaBisier 90 %. Haiitu
BEPOSATHOCTH TOTO, 4uTO U3 300 cakeHiieB npwkuByTcs: a) 200 nepeBneB; 0) OT
200 no 270 nepeBbeB?

64. B wunkybatope coaepxkutcsi 500 nTeHI0OB. BeposATHOCTh BBDKMBAHUS
Kaxaoro o Tpex nHed paBHa 0,8. KakoBa BepOSITHOCTb, YTO 3TOT CPOK
BbDKUBYT: 1) 300 ntenuos; 2) ot 400 no 450 nTeHioB?

65. 3aBoJ1 BBIITyCKaeT MPUOOPHI, Cpeau KOTOphIX B cpeaHeM 90% 6e3 nedekra.
Haiitu BepostHOCTH, TOro, uto B maptuu u3 400 mpubopoB AePEKTHHIX
okaxetcs: a) 100 mpubopos; 6) He Menee 50 u He 6osee 100?

66. BepoatHocTh TOTO, UTO AeTanb He nmpouia nposepky OTK, pasna 0,2.
Haiitn BeposiTHOCTB TOTO, uTO cpeau 400 aeTaneil HEMPOBEPEHHBIX OKAXKETCH:
a) 70 netaneit; 6) ot 70 no 100 neraneit?

67. B Tenarauke coaepxkutcs 120 tenst. BeposTHOCTb TOro, UTO KaXKIbIH
TEJICHOK K OTPEICIICHHOMY CPOKY JacT HeoOXoAauMbIi mpuBec paBHa 0,6.
OnpenenuTs BEpOSTHOCTh TOr0, uTo npuBec aanyt: 1) 100 tensar; 2) ot 70 go
80 TensT.

68. CpenHMil MPOLIEHT HApYIIEHUNH padOThl KUHECKOIa TEJIEBU30pa B TCUCHUE

rapantuitHoro cpoka 10%. Beluucnute BepoATHOCTH TOro, 4yto u3 40
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TEJIEBU30POB TapaHTHIHBIN CPOK Bbaepkat: a) 30 TeneBu30poB; 0) HE MEeHee
30 u He Oonee 36 TeneBU30pOB?

69. [IpuHuMas 0JMHAKOBO BEPOSITHBIM POXKICHUE MaJbUMKa U I€BOYKH, HAUTH
BEPOSATHOCTH TOTO, uyTO cpeau 470 HOBOpOxKAEeHHBIX OyieT: a) 230 MaabYMKOB;
0) He menee 230 u He 6osee 400 MaTLYUKOB?

70. Urpansayto kocTh OpocaroT 700 pa3. KakoBa BEpOSTHOCTH TOT'O, UTO YUCIIO

OUYKOB, KpaTHOE TPEM, BBINIAJIET: a) poBHO 274; 6) oT 260 no 274 pa3?

Ne HoMmepa 3agau

Bap. L 2. 3. 4. 5. 6. 7.
1 1 11 21 31 41 51 61
2 2 12 22 32 42 52 62
3 3 13 23 33 43 53 63
4 4 14 24 34 44 54 64
5 5 15 25 35 45 55 65
6 6 16 26 36 46 56 66
7 7 17 27 37 47 57 67
8 8 18 28 38 48 58 68
9 9 13 25 31 42 52 69
10 10 15 21 33 43 53 70
11 3 17 23 34 44 54 68
12 4 12 26 32 45 55 61
13 5 11 22 37 46 56 62
14 6 16 24 35 47 57 63
15 7 18 25 32 48 51 64
16 2 14 21 33 49 52 65
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17 3 12 23 33 50 55 66
18 8 17 28 38 41 58 67
19 9 19 29 39 49 59 69
20 10 20 30 40 50 60 70

Ilpumepvl pewtenus munogvix 3aoau

3adaua 1. VI3 ypHbI, copepxarieit 6 6enbix u 4 YepHBIX I1apa, Hay/1ayy BEIHYT
miap. HaliTu BeposiTHOCTh TOTO, UTO OH OEJIBIH.

Pemenue.
PaccMoTpuM coObiThe: A — BBIHYTHIN 11ap OEJI0ro IBETA.
Bynem cuntarh seMeHTapHBIMU COOBITUSMHU, UM UCXOJJAMHU OTIBITA, U3BJICUCHUE
U3 YPHBI KOKJOT0 U3 UMEIOIIMXCS B Hel mapoB. O4eBUIHO, YTO 3TU COOBITHUS
YIOBJIETBOPSIIOT BCEM YCIIOBHSM, IO3BOJIIOIIMM CUATATh UX CXEMOM CIIy4aes.
CrnenoBaTesibHO, YHCIIO BO3MOXKHBIX UCXOA0B paBHO 10, a 4ncio UCXO/0B,
0JIarONPUSITHBIX COOBITHIO A (TMOSBICHUIO 0€JIoro mapa) — 6 (TakoBO KOJIUYECTBO

OeIbIX MapoB B YpHE). 3HAYUT,

m 6
A)=—=—=0,6.
p(A) =10

3adaua 2. JIBa CTyieHTa HE3aBUCHUMO JIPYT OT JApyra COCTABJISAIOT MPOrpamMMmy JJis
peleHns OJHOM U TOM K€ 3aa4i. BeposATHOCTB, YTO MEPBBIM CTYIEHT HAMAET
ONTUMAJIBHBIN IIyTh penieHus 3a1a4yu pasHa 0,8, a 1u1st BTOporo 3ta BEpOATHOCTh
paBHa 0,95. KakoBa BepOsSITHOCTb, UTO MporpaMmma OyaeT cocTaBjiecHa?

Pemenue.
Paccmotpum cobbitue C- amist pemeHus 3aauu IporpaMmma cocTaBJeHa .
[Iporpamma OyneT cocTaBiieHa, €Cu WK NMEPBbIi, WM BTOPOH , MJIK 00a CTyJeHTa
HaWyT ONTUMAJIbHBIN IIyTh PELICHUS 3a0a4H.
CoObiTHE A — MEepBBIN CTYJIEHT COCTaBUIJI MMPOTPAMMY.

CoObiTue B — BTOpO# CTYJIEHT COCTaBUII MPOTpaMMy.

CoObrtst A 1 B coBmectnsl, torna P(A+B)=P(A)+ P(B)—-P(A-B)
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P(A+B)=P(A)+P(B)—-P(A)-P(B).
I[To ycnouto P(A)=0,8 P(B)=0,95
Hckomas BeposatHocTh paBHa P(C)=0,8+0,95-0,8-0,95=1,75-0,76 = 0,99

3adaua 3. B smuke 60 neraneit, uz Hux 50 crangapTHeix. HailTu BepoATHOCTH

TOT0, YTO JIBE JICTAJIM, B3AThIC OJHA 32 JIPYTOM, OKAKYTCS CTAHIAPTHBIMH.
Penienue.

Paccmotpum coObITus :

A -5IBe IeTalli CTaHJapTHBIE.

Al -IICpBad ACTAJIb CTaHAapTHA.

A2 -BTOpada ACTaJlb CTaHJapTHaA.

CobpiTHE A ecThb nepecedcHue coobTul 4 u A,,T.6. A=A - A, , CIeI0BaTENBHO

A u A,3aBucumsle. P(A)=P(A4, )-P(A,/ A )
50
ITo ycnosuro P(4, )= 3 VYciioBHast BEpOATHOCT COOBITHSI A, IPU YCIIOBUU

OCyILIECTBIICHUS cOObITHA 4, paBHA P(A,/ A4 )= ﬁ

B pesynbrare uckomasi BEpOsITHOCTh paBHa: P(A) = % : ? =0,692 = 0,69

3adaua 4. JIBa cTpenka AenaroT 10 OAHOMY BBICTpPEIy O MUIIEHU. BeposTHOCTH
WX ToNaJaHus Py OJHOM BICTpeie paBHbI cooTBeTCTBEHHO 0,6 1 0,7. Haittn
BEPOATHOCTH CIEAYIOUINX COOBITHIA:

A — X0Ts ObI OAHO MONAJAaHKE MPHU JBYX BBICTPENAX;

B — TonbKO 0IHO MONAJaHKEe MPU JIBYX BBICTpENax;

C — 11Ba momajaaHus;

D — HY 0gHOTO MONaJaHus.

Penienue.
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[Tyctb coObITHE 4| — MOMagaHue MepBOro CTpeska, A, — MomagaHue BTOPOTO.

Torma

A=A1+4y, B=A1-A,+A4 -4, C=A4-4,, D=4 -A4,.

CoObrTHst A; 1 A2 COBMECTHBI U HE3aBUCHUMBI, IOATOMY MIPUMEHSIEM TEOPEMY
CIIO’KEHHUS JUISI COBMECTHBIX COOBITHH , @ TAKXKE TEOPEMY YMHOKEHUS JJIs
HE3aBUCHUMBIX COOBITHH.

CnenoBatenbHo, P(4)=0,6+0,7-0,42 =0,88,

P(B)=0,6'0,3 + 0,7:0,4 = 0,46 (Tax kak cobbITus A - A, u A - A, HeCOBMECTHEI),
P(C)=0,6-0,7=0,42,
p(D)=0,40,3 =0,12. 3ametum, 4T0 COOBITUS A U D SABISAIOTCS

MPOTUBOMOJIOKHBIMU, TIOATOMY p(A) = 1 — p(D).

3adaua 5. VIMeroTcs Tpy OIMHAKOBBIE YPHBI ¢ IapaMu. B nepBoii n3 HUX 3 OenbIx
U 4 4yepHBIX 111apa, BO BTOPOIl — 2 OeNbIX U 5 YepHBIX, B TpeTbeil — 10 4yepHbIX
mapoB. M3 ciydaiiHO BEIOpaHHOM YpHBI HayJauy BbIHYT wap. Hailth BeposTHOCTh
TOTO, YTO OH OEJIBIN.

Pewenue.
byaewm cunrars runorezamu H,, H, u Hz BBIOOP YpHBI C COOTBETCTBYIOIIUM
HOMEPOM.
H;- ypaa Ne 1
H>- ypra Ne 2
H; - ypHa Ne 3

Tak xak no YCIIOBHUIO 3aa491 BCC THIIOTE3bI PABHOBO3MOIKHEI, TO

1
p(H,)=p(H,)=p(H;)= 3 HaliieM yCIOBHYIO BEPOSTHOCTD A IPH pealnu3alin
. 3
Kakaoil runotesnl: p(A/H,) = 7

2
p(A/Hy) == p(4/Hy)=0.
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5

+ 0=—~0,238
21

13 12 1
A== 24— g
Torna pld) =32+ 35+3

3aodaua 6.

3
[TocaxxeHo 5 nepeBbEB, BEPOSTHOCTH TOrO, YTO AEPEBO MNPUKHUBETCS, pPaBHA 7

KakoBa BeposiTHOCTb, YTO MPUIKUBETCS: a) POBHO 3 jepeBa, 0) HE MeHee Tpex

JCPCBLCB.

Pewenue:
Ecnu n - yucno Bcex NpoBECHHBIX UCTILITAHUM,

p=P(A) —BEPOSITHOCTh TOSIBJICHUS COOBITUS A B KaXKJIOM UCIIBITAHUU,
g=p(Ad)=1-p — BEPOSITHOCTh HE TOSBJICHUS COOBITUA A B KaXJI0M
UCIBITAHUH, TOTZIa BEPOSATHOCTh P (m) TOro, 4Tto cOObITHE A MOABUTICA M Pa3 B 1

HE3aBUCUMBIX UCIBITAHUSX BbIYHUCIsIETCS 110 (hopmyie bepHyiu:
_m m n—m
P(m)=C;-p"q

- n! y
rie C' = ————— - 4ucI0 cOYeTaHul U3 1 1o m.
m!(n —m)!

3
B nameit 3amaue qano: n=5;p=Z. Tpebyercs naiitu: a) Ps(3); 0) Ps(m 2>3).

3anady pemaeM, ucnonbiys popmyny bepuymnu (1):
3 1

Havinem g=1-p=1- — =—,
AeM g p 4 4

3 2
| .2.3.4.
a)PS(3):C53.(Ej (l) > 27 1 12-3:4-5 27 135 6y
4) \4) (5-3)131 64 16 1-2:1.2:3 1024 512

0) Hckomoe coOBITHE COCTOMT B TOM, 4YTO M3 IIATH TIOCAKCHHBIX JICPEBHCB

IPYOKUBYTCS MM TPH, WK YETBIPE, U IISTh.
Taxum obpazoMm  P(m >3)= P,(3) + P,(4) + P,(5)

Bpraucioum OTACJIIbHO KaXXJ0€ Cl1aracMoc:
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4 5
}%(3):g;g(4)zcj.(§j (l}: St .ﬂ.l:s._gl :_405 ;1@(5):(3] :_243
512 4 4) (5-4)L4! 256 4 1024 1024 5 1024

135+ 405 243 918 459

P.(m23)= + = =—x
512 1024 1024 1024 512

0,8965

3adaua 7.

Ha npeanpusitun paboTHUK 3a cMeHy u3rotoisier 900 neraneil. BeposaTHOCTb
TOT0, 4YTO JIETalb OKAXKETCA MEPBOro copra, paBHa 0,9. KakoBa BEpOSATHOCTH, 4TO
netaneit nmeporo copta: a) Oyaer poBHo 800 mTyk; 2) OyAeT 3aKIIOUEHO MEXIY
800 u 860.

a) HaiTu: P, (800).

B wname#t 3amaue n=900 (Benuko, n>>10) u p=0,9 (He O4YEHb MAJIOE YHUCIIO),

m=8§ 00, CJICOOBATCIIBHO IMPUMCHACM JIOKAJIbHYIO TCOPCMY Jlannaca:

F,(m) =

L o)
\ pq

Haitnem 3nauenue g= 1- p=1 - 0,9=0,1

Pemienrie M0oXHO 0(DOPMUTH CJIETYIOMIUM 00Pa30M:
1) np=290009=810
2)  Jnpg =~/810-0.1 =+/81 =9
comonp _ 800—-810 _ 10

3) ~-L11
\Jnpq 9 9
4)  @o(x)=@p(-1,11)=¢(,11) =0,2155- wucnoap30oBaad CBOHCTBO  YCTHOCTH,

3HAYCHUE ¢(x) HAIIUIH 110 TaOIHUIEe 2 TMPHUIIOKEHUS.
1
\npq

0) i pemeHus 3TOM 3a/1a4u UCIOJIb3YyEM HHTErpalIbHYI0 Teopemy Jlamaca.

5) P, (800) ~ L p(x) ~ é -0,2155=0,0239.

2

! ]ie_tzdt
0

J2n

P (m <m<m,)=D(x;) - P(x;), Tne O(x)=

m, —np _m, —np

;X =
npgq © Jnpg

X, =

33



[IpumensieTcss TpU BBIYKUCICHWHA BEPOSTHOCTH TOTO, YTO CcoObiTHE 4 B n
HE3aBUCUMBIX HCITBITAHUSX TIOSBHUTCS HE MEHee m; W He Ooyiee m, pa3 mpu
YCJIOBUH, YTO N BEIIUKO (n—0), 0<p<I[ (HE CIMIIKOM MaJo).
B nameit 3agaue n=900 (Benuko), p=0,9 (He o4YeHb Mayo), TAKXKE JTaHbl TPAHUIIBI
n3MeneHus m: m;=800; m>=860.

Haittu: P,,,(800 < m <860),

Haiinem 3nauenue g= I- p=1 - 0,9=0,1

Pemenne M0oxHO 0OPMUTD CIEAYIOIMUM 00Pa30OM:

1) np=810;

2) Jnpg =9

3) x, = 800—-810 ~LIl o = 860—-810 :@ ~5.56
9 9 9

4) P,),(800 < m <860) =~ D(x3)-D(x;)=D(5,56)-D(-1,11)=D(5,56)+D(1,11)=

0,5 +0,3665 = 0,8665

[Ipu Haxoxnenuu 3HaueHUN D(x;) U D(x;) UCMIOIH30BAM CBOMCTBO HEUETHOCTHU
bynkunu @(x) u @(5,56)=0,5 T.x. x>5, 1 Haxoxnaenua P(1,11) noab30BaNUCH

TaOHIeH 3 TPUIIOKECHHUS.

3adaua 8.
Ha crannusx otmpaBieHus mnoe3noB Haxoautcs 1000 aBTOMaToB g MPOAAXKH
OouneToB. BeposiTHOCTh BBIXOJAa U3 CTPOSI OJTHOIO aBTOMAaTa B TEUEHHE Yaca paBHA
0,004. KakoBa BepOSITHOCTh TOTO, YTO B TE€YEHHE yaca BBIMIYT WU3 CTPOsS: a) JBa

aBTomara, 0) He MEHee BYyX aBTOMAaTOB.

Pewenue.
[Ipu Gonblux 3HAYEHUSIX 1 (n—00) U MalbIX p (p—0), T.e. ipu a = np < 10,
npumenstot Gopmyny Ilyaccona:

a"e

F,(m) =

B mame#t 3amaue gano: n=I1000 (Bemuko); p=0,004 (mano), Tormga:

np=1000-0,004=4<10.
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2 4
a) m=2; p (2)~3-¢ _014653, 3HAYEHUE BEPOATHOCTH HalM 1o Tabmmue 1 (cm.
2

‘-
MIPUIIOKEHUE).

0) Ilyctb coObiTHe B — BBIWIYT U3 CTPOSi HE MEHEE JBYX aBTOMATOB, T.€. OT 2 JI0
1000. PaccMoTpuM coObITHE B - TPOTUBOIIOIOKHOE COOBITHIO B, KOTOPOE COCTOUT B
TOM, YTO U3 CTPOS BBIIIET MEHbIIE BYX aBTOMATOB, T.€. OJUH WJIW HU OJHOTIO,
torna: P(B)=1-P(B) wm P ,(m>2)=1- Py, (m<2)=1— P, (m=0um

m=1) =1-[P,,,(0) + Py,,(1)]=1-[0,01832+0,07326]=1-0,9158 = 0,90842
HUTOTOBBIN TECT IO TEME: «CJOYYAWHBIE COBBITHS»

1. Ciryyaiinoe co0bITHE, ITO TaKOE COOBITHE:

A. TpUYMHBI KOTOPOTO HEU3BECTHBIL;

B. ecnu ycnoBus, B KOTOPBIX OHO MPOUCXOAUT, PA3IUUHbL;

C. 3aKOHOMEPHOCTH KOTOPOTO HE MOAA0TCS HAOJIIOICHHIO;

Jl. KOTOpo€ IpH COBOKYIHOCTH OJHHUX M TEX K€ YCIOBUU MOXKET MPOU30MTH, a

MOXET HE ITPOU30UTH.

2. CoObITHE HAa3bIBACTCSH JOCTOBEPHBIM:

A. ecnu BepOSITHOCTb €ro 0JI3Ka K €UHULIE;

B. ecnu npu 3a1aHHOM KOMILIEKCE (PaKTOPOB OHO MOXKET IMPOU30UTH;

C. ecnu npu 3aJaHHOM KOMIUIEKce (DaKTOPOB OHO 00A3aTENbHO MTPOU3OUIET;

JI. ecnmu BepOSITHOCTh COOBITHS HE 3aBUCUT OT NMPUYHH, YCIOBHM, UCTIHITAHUH.

3. CoObITHSI HA3LIBAKTCS HECOBMECTHBLIMMU, €CJIN:
A. B JJaHHOM OIIbIT€ OHU MOT'YT MOSIBUTHCS BCE BMECTE;
B. cyMMa BeposITHOCTEH UX paBHA €UHUIIC;

C. xoTs OB1 OIHO M3 HUX HC MOXKCT MMOABUTLCA OJJHOBPCMCHHO C APYTI'UM;
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I[. B OAJHOM H TOM XK€ OIIBITC ITOABJIICHHMC OJHOI'O M3 HUX HCKIIIOYACT ITOABJIICHHC

JIPYTUX COOBITUM.

4. JIBa coOBITHS HA3BIBAKTCSH MPOTUBONOJI0KHBIMMN:

A. eciii OHU PaBHOBO3MOXXHBIE U B CyMME COCTABJISIFOT JIOCTOBEPHOE COOBITHE;
B. ecnu oHUM HECOBMECTHBI M B CYMME COCTaBJISIFOT JOCTOBEPHOE COOBITHE;

C. ecnu cymMa BepOATHOCTEHM UX paBHA €AUHUIIE;
.

CCJIM OHU B3aMMHO HCKIIIOYarOT APYT Apyra.

5. Cymmoii, (00beIMHEHHEM) HECKOJIbKHUX CJIYyYalHbIX COOBITHI HA3LIBACTCS:
A. coOBITHE, COCTOSIICE B ITOSIBJICHUH JIFOOOT0 13 dTUX COOBITHIA;

B. coObiTue, cocrosiiiee B OSIBICHUU BCEX YKa3aHHBIX COOBITUI;

C. coOrITHE, COCTOSIICE B ITOSIBJICHUN XOTS OBl OJHOI'O M3 3TUX COOBITHI;

J1. coOpITHE, COCTOSIIEE B IMMOSBICHUH OJHOTO U3 STUX COOBITHI.

6. T'eomeTpuuyecku mpou3BedeHHe (COBMeIleHHE) HECKOJIbKHX COOBITHI

U300paxKaercs:

M

7. Ecam cayyaiinbie coObITHMS 00pa3ylT MOJHYK Ipymiy, TO CyMMa HX

BEPOSITHOCTEH:
A. nexut mexay 0 u [; C. paBHa[;
B. 6mu3ka k I; . paBna 0.

8. YcaoBHas BepositTHOCTh P(A/B) 370:

A. BepOSTHOCTh HACTYIUICHHUS 10 KpailHEeWH Mepe OJHOTO U3 COOBITUN A U B

B. BeposiTHOCTH COOBITHUS B, BBIYUCICHHAs B MPEANOJNOXKEHUU, YTO COObITHE A
y’Ke IPOU301LIO;
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C. BeposSTHOCTH COOBITHS A, BBIUHUCICHHAS B MPEATNOIOKEHUH, YTO COObITHE B
yKe MPOU301LI0;

J1. BeposaTHOCTH OIHOBPEMEHHOTO HACTYIUIEHUS COOBbITUS A U B

9. CoObITHE A Ha3BIBAETCHA HE3ABUCUMBbIM OT coObITHS B, eciin:

A. BepOATHOCTH COOBITHS B HE 3aBUCUT OT TOT0, MPOU30IILIO COOBITHE A WU HET;

B. BeposSTHOCTH COOBITHS A HE 3aBUCHUT OT TOTO, MPOU30ILIO COObITHE B mnn Her;

C. BeposSTHOCTH COOBITHS B HE 3aBHCUT OT TOTO, MPOM30ILIO cOObITHE A*B mm

HCT.

10. BepossiTHOCTH IPOU3BeIeHUA IBYX HE3aBMCHUMbIX COOBITHI pPaBHA:

A. TIpOM3BEACHUIO BEPOSITHOCTEHN MEPBOI0 U3 HUX HA BEPOSTHOCTH BTOPOTO;

B. nmnpousBeneHHIO BEpPOSTHOCTEH OAHOTO M3 HUX HAa BEPOSITHOCTH APYIoro,
BBIYHCIICHHYIO [IPU YCIIOBUU, YTO COOBITUSI HE3aBUCUMBI;

C. nOpou3BEIECHHUIO BEPOSTHOCTA OJHOTO M3 HUX HAa YCIOBHYH) BEPOSITHOCTH
JPYroro, BBIYUCIECHHYO MPH YCIOBUHU, YTO MEPBOE UMEIO MECTO;

JI. TIpou3BEIECHUIO BEPOSITHOCTH OJTHOTO M3 HUX HA YCJIOBHYIO BEPOSITHOCTh 3TOTO

COOBITHSI, BEIUMCIICHHYIO TIPU YCIOBUH, UTO BTOPOE UMEJIO MECTO.

11. MoxHo JH TeopeMy YMHOKeHHMsl BEpPOSTHOCTEH 3amucaTrb B

P(AB) - PLA)-P(B ) - P(B)- P(4)7
A. na;
B. mner;

C. MOXHO TOJIBKO B ClTy4ae He3aBUCUMOCTH COOBITHS A OT coObITus B.

12. BepoATHOCTBH CyMMBI IBYX COBMECTHBIX COObITHII A U B paBHa:
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A P(A)+ P(R)— P(4R);
1} PAY+ P = P {f.xé; :

’ Wy peAs v

C Py P

oI  P(o)+P(B):

E P(A)— P(B) - P(.1)- P(B).

13. Ilo xaxkoii ¢opmy/e BbIYMCJIACTCH BEPOATHOCTH IPOTHBOIOJIOKHOIO

coObITHS A, €CJIV U3BECTHA BePOATHOCTH P(A) coObiTUs A?

A (A -1+ P4

B
C P4) - Pl P(A )
i P(A)-1 P(4).

14. Yucio pasmeweHnuii A" U3 n 3JIEMEHTOB 110 /11 HAXOAUTCH 110 opmy.ie:

A oar==;
m
B. "= "
Y (n=m)!’
c. 4= " .
" ml(n-m)!’
/
o a4 ="
m/!

15. CkoabKkuMH €nocod0aMu MOKHO BbIOpaTh TPH Pa3jM4YHbIX KPACKH M3
uMemuxcs 5?

A. 3;

B. 5;

C. 20

J. 10
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16. Eciiu n- o01ee 4McyI0 ci1y4aeB, M- YUCJI0 CJIyYaeB 0J1aronpuATCTBYOMIUX

COOBITHIO A, TO BEPOSITHOCTHIO COOBLITUSI A Ha3bIBaeTcs: Yucyao P(A),

BbIYMCJIsIeMoOe 10 popmyJie:

A Pa)=":
m
B. P(4)=""
n
C. P(A)=n+m ;
. P(A)=n—-m

17. ®opmyia baiieca, KoTopasi BBIYMCJIAET BEPOSITHOCTD JI000M runore3bl H;

NPH yYCJIOBHH, YTO HEKOTOpOe CcOObITHE A, CBSI3aHHOE C I3THMM THIIOTE3aMHu,

MMpoOMn30I1IJI0, UMEECT BU:
f"

A P |—‘3 P(H)P( i; i
.I-J
P(A)- P[ ! 1)
B Pr H.i l y— A A
‘Tf (FI th )
Fi .»1, il
PlH P H

AL
L

£

1 s PUE)P

P\ RAS
E‘ '.Hr ."I ~:‘_.'H

18. Kakas u3 ¢gopmya siBasiercs popmynoi bepuynan?

A. P(mn)=C!p"q"™";
B. P(mn)=Clp""q";
C. P(mn)=C.p"q"™";
A

P(m.n):pﬂ‘lqn*ﬂl

EF(H,. _]Pt:}H}

5 _,"'
i .'-]
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19. HauBeposiTHeilllee 4YNCJI0 TOSIBJICHUI COOBITHSI B HE3aBHCHUMBIX
HUCIBITAHUAX- ITO:

A. caMoe MaJICHbKOE U3 BO3MOYKHBIX YHCEIL;

B. camoe 60ib110€ M3 BO3MOKHBIX YHCET;

C. 4mucio, KOTOPOMY COOTBETCTBYET HAUMEHbBIIASI BEPOSATHOCTD;

.

YUCI0, KOTOPpOMY COOTBCTCTBYCT HauOOoIbIIas BCPOATHOCTD.

20. Eciiv BepOSITHOCTL HACTYIUIEHHSI COOBITHSI A B KAaXKIOM MCHBITAHUH
paBHa 0,45, TO 1191 HAX0KIEHUSI BEPOATHOCTH TOr0, YTO COObITHE A HACTYIHT
ot 400 10 560 pa3 B 1000 ucnibITAHMIH, BbI BOCIOJIb3YyeTeCh:

A. dopwmyroii bepnymu;

B. ¢dopmynoii Ilyaccona;

C. uHrerpanpHOU Teopemoit Myaspa-Jlamnaca;

J. noxanbHOM TeopeMor Myaspa-Jlamaca.

Tema: JluckpeTHas ciaydyaiHasi BeJIMYUHA. 3aKOH pacipe/ieseHusl.

YucioBbIe XapaKTePUCTHKH.

3agaum QU1 pelieHusi B Ay AMTOPHHA

1. CocTaBuTh 3aKOH paclpeleNieHuss BEPOSTHOCTEN CIy4allHOTO 4Yucia
NONAJaHMsl B LEIb IPHU TPEX HE3ABUCUMBIX BBICTPENIAX, €CIIM BEPOATHOCTD MTONAAAHUS
IpU KaK10M BBICTpeJie MOCTOsIHHA U paBHa 0,7.

2. BeposiTHOCTB TOTrO, YTO B T€UEHUE Yaca MepBast JIMHUA MOTpeOyeT BHUMaHUE

pabouero pasHa 0,8, mis BTOpoil JuHMM 3Ta BeposTHOCTH paBHa 0,9. CocTaBUTH

3aKOH paclpeiesieHusl 4ucia JIMHUMA, MOTpeOOBaBIIMX BHUMaHUS paboyero B

TEYEHHUE Yaca.

3. DneKkTpudecKas cXeMa COIEPKUT MATh JIEMEHTOB, OJIMH U3 KOTOPBIX BBIIIEI

u3 cTpost. UToObI ero 0OHAPYKUTh, BEIOUPAIOT HAYTal OAUH 3JIEMEHT 33 IPYTUM U

KQK]IbIl 2JIEMEHT IIPOBEPAIOT JI0 TEX MOP, MOKA HE MONaAETCS BHILUEAIINN U3

CTpOs. CocTtaBuTh PAd pacnpeaciaCcHusd Yncja IIPOBCPCHHBIX 3JICMCHTOB.
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4.

S.

Haiitu BepositHOCTB TOTO, uTO cpeau 200 aeraneil okaxercs 6onee 3
OpakoBaHHBIX, €CIIU CPEIHUII npoleHT Opaka paBeH 1 %. CocTaBUTH psif
pacrpeesieHus: Yucia OpakoBaHHBIX JIeTaei.

Jlo7s 3apa’keHHOT0 BPEAUTENSIMU 3€pHA B CKPBITON (hOpMe COCTaBISET
0,004.CocTaBUTh 3aKOH pacHpeiesICHHUs Yicia 3apaXeHHbIX 3epeH cpeau S00

oToOpaHHbIX. HalTu BeposATHOCTH TOTO, 4TO Oonee TPEX 3epeH, cpenu

oToOpaHHbIX, OyAyT 3apaxkeHHbiMu. Haiitu M(x), /[(x), o(x).

6.

PaGounii y koHBelepa rmpu cOOpke MexaHU3Ma YCTaHABIMBAET B HETO
ONPEJENECHHYIO JIeTalb. DTy JI€Tajlb IPUXOAUTCS B HEKOTOPBIX CIydasx
JOTIOJTHUTENBHO 00padaThIBaTh (HOATOHATH) U IPOBEPATH KAUECTBO MOATOHKH
npOOHON YCTaHOBKOM €€ MeXxaHU3M. 3aKOH pacIpe/ieIeHHs] KOJTU4eCTBa
POOHBIX

YCTAHOBOK ACTAJIM B MCXAaHU3M BbIPAXKACTCA Ta6HHHeﬁI

X

1

2

3

4

P

0,38

0,26

0,2

0,14

0,02

Haiitu M(x), J(x),0(x).

7. ITotepu ypoxas (B %) npu yOopke COu MOAUUHSIOTCS CICAYIOIIEMY 3aKOHY

pacrpenecHus:

X

15

17

20

21

Xs

P

0,1

0,2

0,45

0,2

Ds

Havitu Hen3BeCcTHOE YHCI0BOE 3HAYEHUE U COOTBETCTBYIOIIYIO EMY
BEPOSITHOCTh, ecinu M(x)=19,3

8. CnyuaiiHasi BeIMYMHA C OJIMHAKOBOW BEPOSITHOCTHIO TPUHUMAET TOJBKO JBa

MPOTUBOMOJIOKHBIX 3HAYCHUA —a W a . HallTu qucrepcuro 3ToW BETUYHUHBL.
9. [Tpu xakoM 3HaueHnU p>0 17151 CIIy4alHOW BETUYMHBI X, 3aJITaHHOMN

Ta0auuen
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p p l-p

MAaTCMaTHU4YCCKOC OKUIAaHNC PABHO CPCAHCMY KBAAPATUICCKOMY OTKIIOHCHHUIO.

10. I[I/ICKpCTHaﬂ cnyt{aﬁﬂaﬂ BEeIMYMHA X HMEET TOJBKO JIBA BO3MOXKHBIX

3HAYCHHS X; U X,, npu4eM X, > X, . HaliTh 3aK0H pacrpeiesieHus: BETUYUHbL X ,

ecn P, =0,2; M(X)=2,6; o(X)=0,24

11. N3BecTHO, 4TO CiiydaitHas BeIuurHa npuHumaet 3Hadenus 0,1,2. Halitu
BEPOATHOCTD 3TUX 3HAYEHU, eciiu M(x)=1,3 ;. M(x*)=2,1
12. Haiitu maTeMaTudeckoe OXKUAaHUE U JUCIIEPCUIO CIIyYalHOW BETUUYUHBI

Z=4x- % y+5,ecnm u3BecTHO, uTo M(x)=3 ; M(y)=7 ; A(x)=0,2 ; 1(»)=0,8.

13. JIBa cTpenka CTpenstoT IO CBOEW MUILICHHU, Jejasi HE3aBUCUMO APYT OT
Jpyra o OJHOMY BBICTpelNy. BeposSTHOCTh monajgaHusi B MUIIEHD JJISI IEPBOTO
ctpenka pasHa 0,9 , s Broporo 0,8. PaccMatpuBaroTcest ABE CliydalHbIE
BEJIMYUHBL: X- YHUCIIO NONAaJaHuM, IIEPBOro CTPEIIKA; V- YuCio nomnaIaHuin
BTOPOTO cTpeika. [1ocTpouTh psiapl paclpeAeICHUN CIIy4YalHbIX BEIUYUH X, V,

u (X+V). HaliTu udncioBble XapaKTEPUCTUKHU.

14. JlaHbI pacupeneseHns CIIy4YalHbIX BEJIUYUH:
X -6 8 9 10 4 -8 2
P 0,1 0,1 0,6 0,2 P 0,4 0,6

Haiitu: 1) MaremMarnueckoe 0>XMIaHUE CITy4YaillHOW BeMW4YUHbI (3x-2y) N1ByM

criocodamu: a) COCTaBUB PsiJl pacnpeiesieHusl CliydaiiHoN BeuunHbl (3x-2y);
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0) UCIoJIB3ys CBOMCTBA MATEMAaTUUYECKOTO 0KUJIAHUS, 2) NUCTIEPCHIO CITy4aiHOM
BeNMYUHBI (3x-2y);3) MOCTPOUTH MHOTOYTOJIBHUK PacCIpeieICHUsT JaHHOM

BCJINYHUHBI.

15. [pu kaxom 3uauernn d # 0 s cinyuaitnoit Benuunnsr X,

MATEMATHYCCKOC OKUIAHUC PABHO ,Z[I/ICHepCI/II/I?

X a 0
p 0,95 0,05
16. BeposiTHOCTH COBEPIIMTEL MOKYIIKY JJIs1 TF000T0 MOCETUTEIISI TAHHOTO

MarasuHa pasHa 0,7. HaiiTu MaremMaTH4eckoe 0KUJaHuEe U JUCIIEPCHIO

BO3MO’KHOT'0 YMCJIa MOKYNOK Ji1d 50 MOCEeTUTENEN.
17. BeposaTHOCT 0TKa3a HEKOTOPOTO YCTPOMCTBA B KAKJIOM UCIIBITAHWM PaBHA

0,1. CKOJIBKO UCIIBITAHUMN IIPOU3BCACHO, CCJIN AUCIICPCHUA YHUCJIa OTKAa30B paBHA

1,8.

Teopernyeckuiit MUHUMYM
1. JlaTb onpeneneHne QJUCKPETHOM CIIy4allHOM BEJIMYMHBI U IPUBECTH PUMEDBI.
2. laTh MOHATHE 3aKOHA pacpe/IesIeHus1, ClIOCOObI 3a1aHNs 3aKOHA
pacrpeneneHus.
3. OnpeneneHne MaTEMaTUYECKOTO OKUIAHUS JUCKPETHOU CITy4aiiHON
BEJIMYMHBI, OCHOBHBIE CBOMCTBA MATEMATHYECKOTO OXKUIAAHUS.
4. OnpeneneHue QUCEPCUN TUCKPETHOM CIIy4aillHOM BEJIMYMHBI, OCHOBHBIC
CBOMCTBA AUCIIEPCUH.
5. Ympoiennas Gopmysa JJis BBIYUCICHUS TUCTICPCUN.

6. [ToHsaTHe cpenHero KBaapaTUIeCKOro OTKIOHCHHUS.

43



/lomamiHee 3a1aHue

1. Ha myTtu nBmxenus: aBTomoOuss 4 ceetoopa, Kaxablid U3 KOTOPBIX 3alpeliacT
WJIM pa3peliaet JaibHeiee IBrmkeHue ¢ BeposiTHOCThIO 0,5. CocTaBUTh 3aKOH
pacnpeiesieHus1 YMciia BO3MOXKHBIX OCTAHOBOK aBTOMOOWJIS.

[TocTpouTh MHOTOYTONBHUK pacipeneneHust. HaliTu unciioBble XapakKTepUuCTUKU
CIIy4allHOW BEJIUYUHBL.

2. Yuebnuk uzaan tupaxkom 10000 sk3eMuisipoB. BeposiTHOCT TOT0, 4TO YYEOHUK
cOpo1opoBaH HenpaBuiibHO, paBHa 0,0002. TpeOyeTcs: a) COCTaBUTh 3aKOH
pacrpeneneHus TMCKPETHOM CilydyallHOM BEJIMUMHBI — KOJTUYECTBA OpaKOBaHHBIX
y4eOHUKOB B THpaxke; 0) HAMUTU BEPOSTHOCTh TOTO, YTO TUPAXK COJAEPKUT POBHO 3
OpakOBaHHBIC KHUTH; B) HAUTH YUCIIOBBIC XapaKTEPUCTUKN CTyYalHOW BETUYMHBI.

3. Yucno kom0OaitHOB, MOTPEOOBABIINX PEMOHTA B TEYEHUE CMEHBI NTPU yOOpKe

3CPHOBBIX - CHY‘-IEU?IH&SI BCJINYHNHA, 3aJaHHas1 T&6J’II/II.[€I>11

0 1 2 3
P 0,1 0,5 0,3 0,1

Halitn MareMaTnueckoe 0’KMIaHUE U CPEHEE KBAAPATHUECKOE OTKIOHEHHE.
4. IlorpebieHne 3AEKTPOIHEPTUH TaHHBIM MIPEANPUATHEM B TeueHue Heaenu (KBTy)

XapaKkTepu3yeTcs, KaKk Ciy4yaiHas BeJIMUMHA, 3alaHHasl 3aKOHOM pacIpeeeHus:

X | 840 | 860 | 880 X
P | 0l 0,3 0,5 Da

HaiiTi HEeM3BECTHOE YMCIOBOE 3HAYEHHUE U COOTBETCTBYIOIIYIO €MY BEPOATHOCTb,
€CJIM CpeIHee MOTpeOIeHUE AIEKTPOIHEPTUH paBHO 872 kKBTu.
5. CnyuaiiHasi BeJIMUMHA NPUHUMAET 3HaueHus 1,2,3. OnpeaenuTs BEpOSITHOCTb ITUX

3HAYEHUH, €CIIM MaTeMaTU4ecKoe oxkuaaHue pasuo 2,2 , a qucnepcus 0,36.
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KontpoabHasi padora mo teme: «luckperHas ciaydaiiHasi BeJIHYNHA»

3aganme Ne 1
BapuanT-1
B xnonke copepxurca 10% xopoTkux BosokoH. CiyyaiiHIM 00pa3oM 0TOOpaHbI
6 BosokoH. TpedyeTcs:
1) HaiiTH 3aKOH paclpefeNeHus] CIy4yalHON BeJIMYUHBI X, PABHOM YHUCIY
KOPOTKHX BOJIOKOH B BBIOODKE;
2) MOCTPOUTHh MHOTOYTOJIBHUK PacIpeiesICHuUs;
3) HallTU BEPOATHOCTH COOBITUI: A — B BBIOOpKE HE 0oJiee JBYX KOPOTKHX
BOJIOKOH; B — He 00s1ee TpEX KOPOTKUX BOJIOKOH;

4) HaATH YKUCTOBBIE XapAKTEPUCTUKU CIIyYalHON BEIHMYHUHBI X.

Bapuant-2
Hons 3apaX€HHOCTU 3€pHa BPEAUTENSIMU B CKpbITON (opme coctasiseT 0,0025.
Jlst koHTposst 6epyT BeIOOpKyY u3 400 3€pen. Tpebyercs:
1) HaiiTU 3aKOH pachpefeNeHus] CIy4yalHON BeJNWYUHBI X, PAaBHOM YHUCIY
3apax€HHBIX 3¢pEH B BHIOOPKE;
2) TOCTPOUTH MHOTOYTOJIBHUK PACTIPEICIICHHUS;
3) HallTU BEPOSITHOCTH CIEIYIOUIUX COOBITUI: a) B BBIOOPKE OKaXETCs HE
OoJiee 4eThIpEX 3apakEHHBIX 3EpeH; 0) He MeHee ABYX, HO He OoJiee MATH
3EpEH;

4) HaAWTH YKUCTOBBIE XapAKTEPUCTUKU CIYyYaHHON BEITUYUHBI.

BapuanT-3
B nHexoropom Bomoéme kapacu cocTaBisioT 40% OT BCEro KOJIMYECTBA PHIOKI.
Pr16ak moitman 7 peiook. TpeGyercs:
1) HaiiTu 3aKOH pacHupeereHus CIy4allHONW BEIUYHMHbBI Y — YKciia MOMMaHHbIX
Kapacewu;

2) MOCTPOUTHh MHOTOYTOJIbHUK pacIpeiesICHuUs;
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3) BBIYUCIHUTH BEPOSTHOCTh TOTO, YTO CPEAM BBUIOBIICHHBIX PHIOAKOM pPBIO
OKaXeTcs: a) He Oojee deThIpEX Kapaceii; 0) He MeHee TPEX Kapacei; B)
XOTs1 OBl OJTUH Kapach;

4) HaAlTH YKUCITOBBIE XapaKTEPUCTUKU CITyYalHON BEIUYHUHBI Y.

Bapuant-4
Ha nytu nBuxenust aBToMoousisi 6 cBeTo(hOpoB, KKIBIA U3 HUX pa3pelacT Wiu
3anpeniaeT aajbHenee ABmkeHne ¢ BepostHocThio 0,5. Tpedyercs:
1) HaliTM 3aKOH pacHpelneseHusi CIy4yalHOHM BEJIWYWMHBI Y, PaBHOW YHUCIY
cBEeTO(POPOB, MPOICHHBIX ABTOMOOUIIEM JI0 TIEPBOM OCTAHOBKH;
2) TOCTPOUTHh MHOTOYTOJIBHUK PACTIPEICIICHHUS;
3) BBIUMCIHUTH BEPOSTHOCTH COOBITHI: a) aBTOMOOWIb MPOMIEN 10 TEpBOU
OCTaHOBKH He 0Ooiiee ABYX cBeTO(hOpOB; 0) MEHee MITH CBETO()OPOB; HAUTH
YHUCJIOBBIE XAPAKTEPUCTUKH CIIyYalHON BEJINYHHBI.

4) HaAlTH YKMCTOBBIE XapAKTEPUCTUKU CIYyYaHHON BEIUYUHBI.

Bapuant-5
BepoaTHOCTh TOr0, YTO U3rOTOBJICHHAs AeTanb cranaaptHa 0,98. Jlis KoHTposs
Haynauy B3ato 100 neraneit. TpeGyercs:

1) HaiiTu 3aKOH pachpefeNeHus] CIy4yalHON BeNWYUHBI X, PaBHOW YHCITY
HECTaHJIapPTHBIX JieTaliell B BEIOOPKE;

2) BBIYUCIUTH BEPOATHOCTH COOBITHI: a) aBTOMOOWJIb MpPOILIEN 10 MHEepBOU
OCTaHOBKHM He Ooiiee ABYX cBeTO(OpOB; 0) MeHee MITH CBETO()OPOB; HAUTH
YHCJIOBBIE XAPAKTEPUCTUKU CITyYalHOW BEIUYNHBI,

3) MOCTPOUTH MHOTOYTOJIBHUK pacipeieeHus;

4) HaWlTH YKCIOBBIE XapAKTEPUCTUKHU CIyUYalHOW BETUYUHBI.

BapuanTt-6
@upma otnpasBmwia Ha 0azy 500 moOpokayecTBEHHBIX HU3AeIui. BeposTHOCTh

MOBPEXKICHUS Kakmoro usnenus B myt paBHa 0,002. Tpebyercs:
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)

2)
3)

4)

HAaWTH 3aKOH pACHpPENENICHHs CIy4YalHOM BEJIWYMHBI Y, PAaBHOW YHUCIY
NOBPEXKIEHHBIX U3/1EINI;

IIOCTPOUTH MHOTOYTOJIBHUK PaclpeIeICHUs;

HAalTH BEPOSTHOCTh COOBITHI: a) TOBPEXKICHO MeHee 3 wusmenui; 0)
HOBPEXACHO OoJiee ABYX U3ENINI; B) IOBPEXKIECHO XOTsI Obl OIHO U3/EIHE;

HaWTH YUCIIOBBIE XapaKTEPUCTUKU CIIyYalHON BEJIMYUHBI Y.

Bapuant-7

VY CTaHOBJIEHO, YTO B CPEJHEM Ha KaXAYIO COTHIO M3TOTOBJIEHHBIX MPUOOPOB 25

HITYK HMMEIT JAegekTbl. Jlus mnpoBepkH ciydailHbIM 00pa3oM o0ToOpaHO 6

npubdopos. Tpebyercs:

1) HailTH 3aKOH pacmnpeneneHus] CIy4yalHON BeJIWYUHBI X, PaBHOM YHUCIY

npubopoB ¢ nedexramu;

2) MOCTPOUTH MHOTOYTOJILHUK PACIIPE/ICICHHUS;

3) HaliTU BEPOSITHOCTh TOTO, YTO U3 B3SITHIX MPUOOPOB: a) HE MEHEE 2, HO HE

6onee3 mpubopoB uMeroT naedekTwl; 0) He Oonee 3 MPUOOPOB HMMEIOT

neeKThl;

4) HaANTH YMCTIOBBIC XapPAKTEPUCTUKU CIyYalHON BETUYUHBI X.

Bapuant-8

Knaura uzgana tupaxxom 20000 sk3eMIuisipoB. BeposaTHOCTH TOro, 4TO B KHHIE

umeetcs aedekt pasua 0,0001. TpebyeTcs:

1) HaifTu 3aKOH pacmpeneneHus] CIy4yalHON BeJIWYUHBI X, PaBHOM YHUCIY

HETPaBUIILHO COPOIIIOPOBAHHBIX KHUT B JAHHOM THPAXE;

2) MOCTPOUTH MHOTOYTOJILHUK pacCIpeesICHNUS;

3) HaliTH BEPOSITHOCTH COOBITHI: A — XOTsI OBl OJIHa KHUTA COPOIIIOPOBaHA

HeBepHO; B — He Oosiee 5 KHUT UMEIOT AeEKTh OPOITIOPOBKH;

4) HaANTH YKUCTIOBBIE XapAKTEPUCTUKU CIyYalHON BEIUYHUHBI X.
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Bapuant-9
[Ipy ycTaHOBHBIIEMCS TEXHOJOTMYECKOM IpOLIECCE MPOUCXOAUT B cpeanem 10
o0priBoB HUTH Ha 200 BepeTéH B yac. Tpedyercs:
1) HaiiTH 3aKOH pacmpeneneHus CIy4yalHON BEIWYUMHBI X, PaBHOM YHUCIY
oOpbIBOB HUTH Ha 80 BepeT€HAX B TEUCHHE YaCa;
2) MOCTPOUTH MHOTOYTOJILHUK paCIpeeIICHNUS;
3) HaliTU BEPOATHOCTH TOrO, 4YTO B TeueHHe yaca Ha 80 BepeTéHax
npou30uAET: a) oT 4 10 6 OOpPHIBOB HUTU (BKJIIOUUTENIBHO); 0) MeHee 3
O0OpBIBOB HUTH; B) XOTS Obl OJIUH OOpPBHIB HUTH;

4) HaATH YMCTOBBIE XapPAKTEPUCTUKU CIyYaHHON BEIUYHUHBI X.

BapuanTt-10
60% Bcex pabouux HEKOTOPO (PUpPMBI UMEIOT BbICIIee oOpa3zoBaHue. TpeldyeTcs:

1) HaiiTU 3aKOH paclpejieieHus] CIy4alHON BeNWYUMHBI X, PABHOM YHUCITY
pabourx ¢ BBICIIUM O0Opa3oBaHUEM B Opuraje u3 7 4eJIOBeK;

2) MOCTPOUTH MHOTOYTOJILHUK PACIIPEICIICHNUS,

3) HalTH BEPOATHOCTH COOBITHS: a) Oojiee 4 4emoBEK ATOM Opuraabl UMEIOT
BhICIIIEe 0Opa3oBaHue; 0) MeHee 5 YeIOBEK MMEIOT BhICIIee 00pa3oBaHMUE;
B) XOTs1 OBbI OZIH YJieH OpUraabl UMEET BhICIIee 00pa30BaHuUE;

4) HaATH YMCTIOBBIE XapAKTEPUCTUKU CIyYalHON BEIUYHUHBI X.

Bapuant-11
[IpouzBoautcs coprupoBka 1000 mTyk CTEKIAHHBIX U3eIUiA. BeposTHOCTH TOTO,
YTO MPU ITOM u3zenue oyaet pa3ourto, pasHa 0,004.
1) HaifTu 3aKOH pachpefeNeHus] CIy4yalHOW BeNWYUHBI X, PaBHOM YHUCITY
pa3OUTHIX JeTaseH;
2) OCTPOUTH MHOTOYTOJBHUK PacIpeAcICHUS;
3) HaliTU BEpPOSITHOCTH TOro, YTO OyAyT pa30OuThI: a) MeHee 6 u3aenuii; 0)
OoJtee 3 U3IENHiA; B) XOTs ObI OJTHO H3JICIIHCE;

4) HaWTU YUCTIOBBIE XapaKTEPUCTUKHU CITy4YaHOU BETMYUHBI X.
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Bapuant-12

[Ipn ycTaHOBUBLIEMCSI TEXHOJIOIMYECKOM IPOLIECCE CTAHOK-ABTOMAT MPOU3BOJIUT

2 o
3 TACHHBIX KITIOUel NIepBOro copra. TpeOyercsi:

1) HaiiTH 3aKOH paclpeneneHus] CIydyallHOM BEIWYUMHBI Y, PAaBHOM YHUCIY
IIEPBOCOPTHBIX U3ECIHUM;

2) MOCTPOUTh MHOTOYTOJBHUK  paclpefeleHusi, €ecld Ha IPOBEPKY
CITy4ailHBIM 00pa3oM OTOOpaHO 5 U3ACINI;

3) HalTH BEPOATHOCTb TOrO, YTO M3 OTOOPAHHBIX Ha IPOBEPKY TaeUHbIX
KIIOYeil: a) He Oosiee 4 MEepBOCOPTHHIX; O) He MeHee 1 W He Ooiee 2
MIEPBOCOPTHBIX; B) MEHEE 2 MEPBOCOPTHHIX;

4) HaANTH YMCTIOBBIC XapPAKTEPUCTUKU CIyYalHON BEIUYUHBI Y.

Bapuant-13
BeposiTHOCTh BbDKMBaHUS OakTepuil mocie paauoaktuBHoro obsydenus 0,004.
Oo6nyuenuto noasepratorcst 500 6akrepuii. TpeOyercs:
1) HailTH 3aKOH pacmpeneeHus] CIy4yalHON BEIWYUHBI X, PaBHOU YHUCITY
OakTepHil, BBKMBAIOIIMX MOCJE PAAUOAKTUBHOTO O0TyUEHHUS;
2) MOCTPOUTH MHOTOYTOJIbHUK PaCIpeesICHHUS;
3) HailTH BEPOSATHOCTH TOTO, YTO MOCJIC OOIYUEHUSI OCTAHETCS: a) HE MeHee 3
OakTtepuii; 0) He Oosiee 4 OakTepHii;

4) HaWTU YUCTOBBIE XaPAKTEPUCTUKU CIYyUYaWHOU BETUUYUHBI X.

Bapuanrt-14
BcexoskecTs ceMsiH HeKoTOporo pacteHus cocrasisieT 70%. Haynauy otoOpaHo u
BBICKEHO 7 3€épeH. Tpebdyercs:
1) HailTu 3aKOH pacmpeneneHus] CIy4yalHOW BeJNWYUHBI X, PaBHON YHUCIY
MIPOPOCILIHX CEMSIH;

2) MOCTPOUTH MHOTOYTOJILHUK pacCIpeesICHUS;
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3) HalTU BEPOATHOCTH TOTO, YTO W3 7 MOCAKEHHBIX CEMSIH B3OHAYT: a) HE
MeHee 4 cemsH; 0) He O6ojiee 6; B) X0Ts OBl OIHO;

4) HaWTU YUCTIOBbIE XapaKTEPUCTUKHU CIIyUYalHOU BETMYUHBI X.

Bapuant-15
[Ipu BbIpaOOTKE HEKOTOPOM MAacCOBOW MPOAYKIIMH BEPOATHOCTH IMOSBICHUS
OIHOTO HecTanaapTHoro miaenus cocrasisieT 0,01. B mMarasun nocrynuina naptus
u3 150 uznenuii aToit mpoaykiuu. Tpedyercs:
1) HailTH 3aKOH pacnpeneneHus] CIy4yalHOW BeJIWYUHBI X, PaBHOM YUCIY
HECTaHJAPTHBIX U3AECIUN U3 3TOU MAPTHH;
2) MOCTPOUTH MHOTOYTOJIbHUK PacCHpeeIICHNUS;
3) HalTU BEpPOSITHOCTh COOBITHIL: a) B JaHHOW MapTUM HE MeHee 3 U He Oosiee
5 u3nenuii - HecTaHIAPTHHIX; 0) MeHee 3 HECTaHAAPTHBIX; B) XOTS OBl
OJIHO HECTAHIAPTHOE;

4) HaATH YMCTIOBBIE XapAKTEPUCTUKU CIYyYaHHON BEIUYHUHBI X.

BapuanTt-16
BeposTHOCTh TOTO, 4TO pacxoj] BOAbI HA HEKOTOPOM MPEINPUATHN HE MPEBBICUT
HopMmy, paBHa 0,75. KoHTponp 3a pacxoigoM BOAbl Ha AAHHOM NPEANPUSITUU
OCYUIECTBIISIETCS B TEUEHHE MATH pabouux aHeu. Tpedyercs:
1) HailTH 3aKOH pacmpeneeHus] CIy4yalHOW BEIWYUHBI X, PaBHOU YHUCIY
JTHEW B TEUCHHUE KOTOPBIX PACXO]] BOJbI OYAET HOPMAIbHBIM;
2) TOCTPOUTH MHOTOYTOJBLHUK pPacIpeacICHUs;
3) HaliTH BEPOSATHOCTH TOTO, YTO PACXOJ BOJBI OyJeT HOPMAJIbHBIM: &) XOTS
OBl O7TH JieHb; 0) He OoJiee 3 AHEH; B) HE MEHEE ABYX JTHEH;

4) HaWTU YUCTOBbIE XaPAKTEPUCTUKHU CIYyUYaWHOU BETUUYHHBI X.
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Bapuant-17
B mammHHOM mnapke aBTOKOJOHHBI  yuciaurca 100 mammu. M3BecTHO, 4YTO
BEPOSATHOCTH BBIXOJIa U3 CTPOSI JBHUrarTelis ISl KaXJIOW MallWHbl B TCUCHUE JTHA,
paBHa 0,03. Tpebyercs:
1) HaliTh 3aKOH pacrpejeeHuss CIydalHONW BEIWYUHBI X, PaBHOW YHCITY
ABTOMAIIINH, Y KOTOPBIX HEUCIPABHBI IBUTATENH;
2) NOCTPOUTH MHOTOYT'OJIbHUK PaclpeesICHNUS;
3) HaiiTU BEPOSITHOCTb TOTO, YTO B ONPENEIEHHBIM JEHb OKaXKyTCs
HEUCHPABHBIMU MOTOPHI: a) He OoJiee yeM y 3 mamiuH; 0) He MEHee YeM Y
OJIHOM, HO He 00Jiee YeM y ISATU MAIlINH; B) XOTS Obl Y OJIHOWM MAIlIMHBI,

4) HANTH YMUCTIOBBIC XapPAKTEPUCTUKU CIyYalHON BEIUYUHBI X.

Bapuant-18
Jona mnonoB, 3apak€HHBIX OOJE3HBbIO B CKpbITON (opme, coctasiser 30%.
Cny4daitneiM oOpa3om otOupaercs 8 mioaoB. TpeOyercs:
1) HallTM 3aKOH pacIpeAesieHUus CIy4ailHOW BEIMYMHBI X, PaBHOW YHCITY
3apakEHHBIX IJI0J0B CPEIU OTOOPAHHBIX;
2) MOCTPOUTH MHOTOYTOJILHUK PACIIPEICIICHNUS,
3) HaliTU BEPOSATHOCTH COOBITHI: a) A — B BBIOOpPKE HE MEHEE OJIHOTO
3apaxk€HHOTrO 11011a; 0) B — He Ooliee 6 3apa’kEHHBIX TUIOJIOB; B) OT ABYX
710 MIECTH (BKIFOUUTENHHO) 3apaKEHHBIX IJI0JI0B;

4) HaANTH YKUCTIOBBIE XapAKTEPUCTUKU CIYyYalHON BEIUYUHBI X.

BapuanTt-19
BeposiTHOCTB TOT0, UTO M3rOTOBJIEHHAs AeTasnb HecTanAaapTHa 0,05. [{ns koHTposs
Haynauy B3ato 100 neraneit. Tpedyercs:
1) HaliTM 3aKOH pacnpenesieHHus] CIydyailHOM BeJIWYWMHBI X, PaBHOU YHUCITY
HECTAaHJIAPTHBIX JIETAJICH B BEIOOPKE;
2) BBIYHCIUTH BEPOSTHOCTH COOBITHI: a) aBTOMOOWIL MPOMIEN J0 TEPBOU

OCTaHOBKH He 6oJjiee 1ByX cBETO(OPOB; 0) MeHEee MATH CBETO(OPOB;
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3)IOCTPOUTH MHOTOYTOJIbHUK PacipelesCHuUs;

4)HaTH YKCTIOBBIE XapAKTEPUCTUKU CITyYaHHOUN BEJIHMYMHBI.

BapuanT-20
VYcTaHOBIEHO, YTO B CPEIHEM Ha KXyl COTHIO M3TOTOBJIEHHBIX MpUOOpoB 15
MTYK HUMET aAedekTbl. [l mpoBepku ciydailHbiM o00pa3oM oToOpaHo 7
npudopos. Tpedyercs:
l)HaiiTh 3aKOH pacrnpefeneHus CIydYalHOW BeIWYUHBI X, PaBHOM YHCIY
pubopoB ¢ edekramu;
2)IOCTPOUTHh MHOTOYTOJIbHUK PaCIpeIesICHNUS;
3)HalTH BEPOSATHOCTh TOTO, YTO W3 B3ATHIX NPUOOPOB: a) HE MEHEe 2, HO HE
0osee 5 nmpubopoB UMEIOT AedeKThl; 0) Oosiee 3 MPUOOPOB UMEIOT NEPEKTHI;

4)HaTH YUCIIOBBIC XapPAKTEPUCTUKHU CITy4ailHOW BEJIMUUHBI X.

3amanue No2

Janbl pacnipeaeneHus ciydaHbix BenuunH X u Y. Haiitu:
1) MaTemMaTUyeCcKoe 0KHUJIaHUE BEIMYUHBI Z JIBYMsI CIIOCOOaMMU:
a) UCTIOJIb3Ys CBOMCTBA;
0) cocTaBUB PsiJl pacipeacsiCHUs] CIy4aitHOW BETUYUHBI Z.
2) IUCniepCcuIo CIy4yalHON BEJTMYUHBI Z.

3) HOCTPOUTH MHOTOYTOJIbHUK pacrpe/iesieHUs CIydaiiHON BeTMYUHbBI Z.

BapuanT-1
X -5 2 3 4 y 1 4 Z=2x-7y
p 0,4 0,3 0,1 0,2 p 0,2 0,8

Bapuant-2
X -4 -2 -1 3 y -3 -1 Z=3x-4y
p 0,1 0,3 0,2 0,4 p 0,4 0,6

Bapuanr-3
X -4 -1 3 8 y 1 4 Z=3x+2y
p 0,1 0,6 0,2 0,1 p 0,4 0,6
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Bapuant-4

X -8 -6 -1 5 y 3 7

P 0,5 0,1 0,2 0,2 p 0,2 0,8
Bapuant-5

X -8 -6 -1 3 y 2 8

p 0,1 0,3 0,2 0,4 p 0,3 0,7
BapuanTt-6

X -2 -1 3 8 y 1 5

p 0,1 0,5 0,2 0,2 p 0,7 0,3
Bapuant-7

X -2 1 3 8 y 7 10

p 0,1 0,1 0,3 0,5 p 0,1 0,9
BapuanT-8

X -3 0 2 7 y 3 4

p 0,1 0,6 0,2 0,1 p 0,2 0,8
BapuanTt-9

X -5 1 2 4 y 2 3

p 0,2 0,3 0,1 0,4 p 0,4 0,6
BapuanTt-10

X -3 2 4 6 y 3 7

p 0,3 0,2 0,2 0,3 p 0,9 0,1
Bapuant-11

X -5 -2 3 7 y 1 5

p 0,1 0,3 0,2 0,4 p 0,2 0,8
Bapuanrt-12

X -3 -1 0 2 y -3 2

p 0,3 0,2 0,2 0,3 p 0,5 0,5

Bapuant-13

Z=2x-4y

1
Z:3x+£y

Z=2x+5y

Z=4x+3y

Z=4x-3y
Z=5x+4y

Z=3x-6y

Z=2x-7y

Z=2x+3y

53



X -6 8 9 10 y -8 2 Z=3x-2y
p 0,1 0,1 0,6 0,2 p 0,4 0,6
Bapuant-14
X -2 -1 0 3 y -3 2 Z=x+3y
p 0,2 0,5 0,1 0,2 p 0,3 0,7
Bapuant-15
X -5 -4 -2 3 y -8 -1 Z=x+2y
p 0,1 0,5 0,2 0,2 p 0,7 0,3
Bapuant-16
X -6 -3 2 1 y -2 8 Z=4x+y
p 0,3 0,3 0,2 0,2 p 0,2 0,8
BapuanTt-17
X -2 0 1 4 y 1 3 Z=5x+2y
p 0,5 0,1 0,2 0,2 p 0,2 0,8
Bapuant-18*
X -7 -5 -2 3 y -3 4 7 =3x— y
p 0,4 0,4 0,1 0,1 p 0,1 0,9
Bapuant-19*
X -1 2 4 8 y -2 1 Z =2x+y’
p 0,2 0,5 0,1 0,2 p 0,8 0,2
Bapuant-20*
X -7 0 2 6 y -3 2 7 =4x + y
p 0,5 0.1 0,3 0,1 p 0,3 0,7
Ipumepovt pewenus munoevix 3adau
3adaua 1.

2

2

B onno#t u3 rpynm 30% CTyIeHTOB 3aHMMaeTCs Ha XOPOLIO M OTJIMYHO. B3sTo

Hayzaauy 4 ctyneHTa. TpeOyercs:

1.HaiiTu 3akoH pacnpeiefieHus] TUCKPETHOM cllydallHOM BeMMYUHBI X, paBHOU

YUCITY CTYACHTOB, KOTOPBIC YUATCA HA XOPOIIO U OTIIMYHO.

2.HaiiTi BEpOSATHOCTH COOBITHIA: 1< x <3, x >3.

3.ITocTpoUTh MHOTOYTOJIBHUK PaCHpPEACIICHHUS.

4 HailTu 4ynucnoBble XapaKTePUCTUKH.
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Pemienue.

1. Bo3mOXHBIE 3HA4YEHUA CIy4YalHOW BEJIWMYMHBI X PpPABHOW YHUCITY
CTYJI€HTOB, KOTOPBIE YUaTCsl Ha XOPOIIO M OTJIMYHO: 1; 2; 3; 4.
COOTBETCTBYIOLIME BEPOSITHOCTU OTACJIBHBIX 3HAYCHUM BBIYUCISIEM MO
dbopmyne bepnyiiu:

|
Pn(m):LPm,qn—m; re p=0,3, p:l—p=097’ an=4;
m!(n—m)!

P(x=0)=P,(0)=¢" =0,7* =(0,49)" =0,204;

P(le):ﬂ(l):%-0,3-(0,7)3 =4-0,3-0,7-0,49=0,84-0,49=0,4116;

P(x=2)=P,(2)= %(0,3)2 (0,7) = 112?2 -0,09-0,49 = 6-0,09-0,49 = 0,2646;

| .2.3.
= i(o,3)3 07=123%0027.07-28.0027= 0,0756;
31! 1-2-3-1

P(x=4)=P,(4)= %(0,3)“ -(0,7)" =1-0,0081= 10,0081,

Plx=3)=7,0)

Tak Kak 4KCIIO 3HAYEHUN CIy4alHOW BEJIMYMHBI X KOHEYHO U HEBEIMKO, TO
3aKOH pacHpeieNeHUs] TUCKPETHOW CIy4YallHOM BEJIWYWHBI 3aIHUIIEM B BHJIEC

TaOIULIBL:

0 1 2 3 4
P 10,2401 | 0,4116 | 0,2646 | 0,0756 | 0,0081

IIpoBepka: P =0,2401+0,4116+0,2646+0,0756+0,0081=1.

[TonydeHHbI psijy pacnpeneseHuss Ha3bIBA€TCS OWHOMHUAIBHBIM, TaK Kak

dbopmyna bepuynnu siBasieTcs obmuM wieHoM O6mHOMa HproToHa

n n

(p+q) =p"+Cop"" -q+Cl-p"? g +..+Cl - p-g" +q".

2. BeposaTHOCTH COOBITHS, UTO ClydaiHasi BEIMYMHA X — YUCJIO CTYJICHTOB,

KOTOPBIE YYaTCsl HAa XOPOILIO ¥ OTIMYHO MPUMET 3HAYEHHUE OOJIbIIIee UM PABHOE

1 u MeHbIIEE UK paBHOE 3, T.€. paBHA
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P1<x<3)Plx=1 wm x=2 wm x=3)= Px =1)+ P(x = 2)+ P(x =3) = 0,4116+0,2646+

0,0756=0,7518.
BeposTHOCTH OTHEeNbHBIX 3HAYEHUW CilaydyaHOW BeauduHbl X OepéM u3

TaONMUIBI 3aKOHA pacrpezeseHus. BeposTHOCTh COOBITHA, YTO ClydaiiHas
BenuuynHa X NpUMET 3HaueHue Oosbiee 3, T.e. x > 3 paBHa
P(x>3)=P(x=4)=0,0081.

3. JImg mOCTpOoEHUsT MHOTOYIOJIbHMKA WM TIOJIMTOHA pPAaclpeiciieHUs B
NPSIMOYTOJILHOW CHUCTEME KOOPAMHAT MO TOPU30HTAJIBLHOM OCH OTKJIAJbIBaEM
3HAQYEHHS] CIy4allHOW BEJIWYMHBI, a4 TI0 BEPTUKAJIBHOW OCH 3HAYEHHUS
BeposiTHOocTU. [lo ocsim Gepém pasubiit macmitad. [lo ocu BepositHocTel Ha 1
ed. macitada 6epém 0,1 BEpoSITHOCTH, IO OCHU 3HAYEHUM CITydallHOM BEJIMUUHBI
3a eIMHUIlY MaciITaba 0epéM eIMHUILY 3HAUCHUSI CITyYaifHOW BETMYMHBL. TOUYKH

4,(0;0,24), 4,(1;0,41), 4, (2;0,265), 4,(3;0,08), 4.(4:0,01) coeauHSEM HPSIMBIMH

JIMHHUSAMMU. HonyquHa;I JIOMaHasa JIMHHA ABJIICTCA MHOI'OYI'OJIBHUKOM HIIH

MOJIMTOHOM PacIpeaeeHUs BEPOSITHOCTEM.

A

p

04
03
02 -

0,1

v

O S

4. HaxoauM YHCIIOBBIE XAPaKTEPUCTUKH: MATEMATHYECKOe OXumaHue M (x),
nucnepeuro J(x) ¥ cpeHee KBaJpaTUUECKOe OTKIOHEHHE o =+/d(x). Tak kak

uMeeM OMHOMMAJIbHBIN 3aKOH PAaCIpEEICHHs, TO YUCIOBBIE XapaKTEPUCTUKH
BBIYHUCIIsIEM 10 (popMyiam:

M) =M, ()= 2(5) = o o) =, (m)=JC5) = e

Otcrona
M(x)=4-03=12 (x)=12-0,7=84; o(x)=184=09165~0,92.
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3adaua 2.

Cemena coxepxkat 0,1% copuskoB. CiydaitHo Obit0 oToOpaHo 200 cemsH.
Haiitu: 1) 3akoH pacrpeneneHus Ciayd4aiHOW BEJIMYMHBI Y PaBHOM YHCITY
copusikoB cpeau 200 cemsiH; 2) BEpOSITHOCTH CIIEIYIOIIUX COOBITUHA: A —
COpDHSKOB oOKazajochb MeHeed; B — copHsikoB Oonee 2; 3) MOCTPOUTH

MHOTOYTOJIBHUK pacipeiefieHus; 4) HAMTH YUCIIOBbIE XapaKTEPUCTUKHU.

Pemienue.

1. Bosmoxnsie 3Hauenus Y: 0, 1, 2, 3, ..., 200, tak kak n = 200, a p = 0,
0001 — mano, TO BEPOSATHOCTH OTHAEIBHBIX 3HAYECHUN BBIYUCISAIOTCS 10
dbopmyre Ilyaccona

A",
Pn(m)z%-e ,rme A=np,am=0,1,2,...,200.

B namem cinyudae A =200-0,001=0,2

02° L, 1
Py =0)=P,(0)~ . -eO’Z:I-e

Py=1)=P_ (1)~ 02 02 _02.e

7200 I

()~ 02 02 L 004
2 1-2

3! 1-2-3

0,2200 o
200 ¢

P(V =200)= P, (200)~

-0,

02° 4. _ 0,08

2 02,
=e ;

0,2 .
5

-0,2 -0,2
e =002

on_ 0004,

3aKoH pacrpejieieHusl CIy4aitHOM BeIMYMHBI Y 3amuilieM B BUIEC TaOJIUIIbI,

T.€. psifia pacupeiesICHHUs.
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0 1 2 3 ... 200
P e 2 0,2¢ " 0,02¢7%? 0,004

0,2 0,2
e [ A—
3 200!
3HauEHUsI BEpPOSTHOCTEN OepyTca U3  TaOIHIIbI

-0,2

3HaYeHU (QyHKIUU
pacnpenenenus [lyaccona

0 1 2 3 200
P 0,8187 0,1637 0,0164 0,0011 0,0000
IIpoBepka:
2 3 200
IP e ™ +0,2e7" + 0,2 e %+ 0,2 e "+ ... +—0’2 e % =
2! 3! 200!
2 3 200
eo’z(l +0,2+ 0.2 + 0,2 ot 0.2 ]
2!, 3! 200!

U3 TCOPHUHU PAAOB UMCCM, UTO

] 12 /flmfl
e =1+—+—+...+ +...
12 (m—1)
CnenoBaTebHO
2 3 200
1+0,2+ 027 027 027 e™?
3! 200!
Torga  Xp ~e ?-e’?

=¢" =1, 3HAYMUT, 3aKOH COCTABJIEH ITPABHJIIBHO.

1. Ucnonw3ys psija pacrpenesieHns, HaX0IUM BEpOsITHOCTH coObIThil A 1 B.
P(A)=P(r<3)=P(Y =0 wm Y =1 wm ¥V =2)=3(V =0)+ P(Y =1)+ P(Y =2)=
=0,8187+0,1637+0,0164=0,9982.

BepositHocTh coObITHS B cocrositiee B TOM, YTO COpPHSKOB OyAeT
oonee 2, T.e. Y > 2, MOKHO HAUTHU MCTIOJB3YS MPOTUBOMOJIOKHOE COOBITUE, UTO
VY npumet 3HaueHHE MEHbIIEe WU paBHOE 2, T.e. Y < 2, mpu4€éM 3TO COOBITHE
paBHO COOBITHIO, YTO Y MPUMET 3HaYCHHE MEHbLIee 3, Toraa

P(B)=P(V >2)=1-P(Y <2)=1-P(V >3)

P(B)1-0,9988=0,12.
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3. Jlist MOCTPOEHHUsSI MHOTOYTOJIbHUKA PACHpeAesieHUs: 110 BEPTUKAIBHON OCH
OTKJIaJIbIBa€M BepOsATHOCTH B Maciutade 1:0,2.

Touku  4,(0;0,82), 4,(1:0,16), 4,(2:0,02), 4,(3:0,001) u T.Ja., CcOeqUHIEM
NpAMBIMHA JIMHUAMU.
4. I[JISI HaXO0XICHHUA YHUCIJIOBBIX XapPAKTCPHUCTHUK BOCIIOJIB3YCMCA BLIBCACHHBIMU

dopmynamu A pacupenenenus [lyaccona
MV)=2=np; A(V)=2=np, o(V)=np.
B namewm mpumepe n = 200, p = 0,001, moatomy A =200-0,001=2.

Takum obpazom, M(V)=2, A(V)=2, o(V)=+2=141.

3adaua 3.
JlaHbl pacnpeaeneHus CIydaHbIX BeJIMYuH X U Y.
Haiitn: 1) MaTemaTHueckoe OKUAAHUE BETUUYUHBI Z=2X-y IBYMs criocoOaMu:
a) UCIIOJIb3Ysl CBOMCTBA; 0) COCTaBUB P/l paclpeeCHUsl CTy4yallHOM BEIMYUHbI Z;
2) [OWMCHepCUr0 CIy4yalHOM Bemu4YuHbl  Z; 3) MOCTPOUTh MHOTOYTOJIBHUK

pacnpeiesicHus CIy4YalHON BEJIUYUHBL Z.

VYkazars Ha rpaduke M(Z) ,6(Z)

x |-2 0 2 3 v |-1 | 2
P (0,3 10,3 (0,2 |0,2 P 0,1 (09
Pemenue.

1. Halimem MareMaTu4eCcKo€ OKUAaHNUE U JUCIICPCUIO CIIyYailHONW BEJIWYMHBI
7= 2x-y IByMs CIIOCOOAMH:

1 cnocod.

CocTaBuM psif pacrpeesieHus s CIy4alHOW BEIWYuHbl 7 =2X-), T1€ IO
MPaBUJIy CJOXKEHHS 3aKOHOB PACIpPENCIICHUN, 3HAYEHUS CIIy4YalHOMU

BEIMYMHBI OyayT paBHbl BCEM KOMOMHaAuusaM Buga 2x,—y,, a

COOTBCTCTBYIOIIMEC BEPOATHOCTH PABHEI IPOU3BCACHUAM BUJa p; - q;-
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7=2X-Y

-3

-6

0,03

0,27

0,03 10,27

0,02

0,18

0,02

0,18

CrnenaeM poBepKy:

Zp,. =0,03+0,27+0,03+0,27+0,02+0,18+ 0,02+ 0,18 =1

i=1

JI1d 3TOM cilyyaiiHOW BEJIMYMHBI HAMJEM YUCIIOBBIE XapaKTEPUCTUKH:

1) MaremaTuyeckoe OXuJaHuE:

M(z)=>z,p,=-3-0,03-6-0,27+1-0,03-2-0,27+5-0,02+2-0,18+7-0,02+4-0,18=~0,9

i=1

2) JMucnepcuto:  D(z)= M(z*)—M?*(2), nams 5TOro COCTABHM 3aKOH

pacnpenencuus M (z 2) :

Z2

9

36

1

4

25

49

16

0,03

0,27

0,03

0,27

0,02

0,18

0,02

0,18

M(zz)z9-0,03+36-0,27+1-0,03+4-O,27+25-0,02+16-0,18+49-0,02+16-0,18:16,18

D(z)=M(z*)-M?*(2) =16,18—(-0,9) =15,37

3) Cpennee KBaipaTUUHOE OTKJIOHEHHUE: O'(Z) = \/ D(z) =+/1537 =3,92.

2 cnocoo

Jlns TmpuMEHEHHS BTOPOro CIocoba,

CIIyYalHbIX BEJIMYMH X U Y.

x |-2 [0 |2

3

P 0,3 10,3

0,2 02

<

0,1

0,9

M(x) = -0,6+0,4+0,6=0,4 ; D(x) = 3,8-0,16=3,64

BBIYUCIMM YHUCJIOBBIC XapPaKTCPUCTUKHU




M(y) =-0,1+1,8=1,7; D(y)=3,7-2,89=0,81.

[Ipumensiem cBOMCTBAa MAaTEMAaTUYECKOTO OXKHUAAHUS U JUCTICPCHUH:

1.Beirecenue o6mero muoxkurens:  M(CX)=C M(X) ; D(CX) = C°D(X);

2.Cymma: M(X+Y) =M(X) + M(Y); D(X+Y) = D(X) + D(Y);

3.Paznocth: M(X - Y) = M(X) - M(Y); D(X -Y)=D(X) + D(Y).

B pesymbrare noayanm: M(Z) = M(2X -Y) =2MX) - M(Y) = 2:0,4-1,7=-0,9
D(Z) =D2X-Y)=22D(X) + D(Y) = 4-3,64+0,81=15,37

Pe3ynbTarhl BBIYMCIEHUH ABYMS CIIOCOOAMH COBIAAAOT.

2)ITocTporM MHOTOYTOJIBHUK pacipeiesieHusl ClydYalHOM BEJMYUHBI Z, YKaKEeM Ha

rpabuke M(Z),0(Z).

3anuiieM IIOJIYYCHHOC pacCIIpCaACICHNC cnyqaﬁHoﬁ BCJIMYUHBI Z.

7= 2x-y -6 -3 -2 1 2 4 5 7

P 0,27 10,03 10,27 {0,03 |0,18 |0,18 [0,02 (0,02

Henaem yeptéx. [lo ocu abcuucce oTKIagbIBaéM B BRIOPAHHOM MaciiTade
3HAQYEHUE CIIy4YalHOW BEJIIMYMHBI, MO OCH OpPJMHAT — COOTBETCTBYIOIINE

BEpOSITHOCTU. Macmirtad 1mo ocsM OTKJIaabiBaeM pa3Hblil. CTpouMM TOYKH C
KOOpAWHATAMU M i(xi;yi).HonyquHHe TOYKMA  COCIUHSAEM  MPAMBIMUA

nuHuAsIMU. [1omydaeM MHOTOYTOJIBHUK paclpeleseHNs] BEPOSITHOCTEN 3aJaHHbIN

CIIy4YailHOM BEJIMYMHBI.

A

P
‘o'(z) ~ 3,92 ‘O'(Z) = 3,9%

«

y
A

0,2
0,1

=
e
l
|
— ——————\

M(2)=0,9
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Tema: HenpepbiBHas ciiyyaiiHas BeIMYMHA.
3agaum QU1 pelIeHus: B Ay AIMTOPHH

1. Cniyvaitnas BenuurHa X 3a/1aHa TaOIUIICH

X -2 -1 0 3 6

p 0,1 0,2 0,4 0,2 0,1

CocTaBUTh HHTETPATLHYIO (DYHKIHIO PACTIPEICTICHUS CIIyIaiiHOW BEIMYUHBI U
MOCTPOUTH €€ TpaduK.

2. 3anana uHTETrpagbHast GyHKIUS pacrpeaeieHus: JUCKPETHOM ciydaitHOM

0, npu x<2

BEJIMYUHEI X : 01 ,npu 2<x<3
F(x)=

0,7 ,npu 3<x<5

1, npu x>5

CocTtaBuTh Ta0IUILy paclpeiesICHUs] YUCIOBBIX 3HAUCHUI 3TOU CIydaitHOM

BEJIMYUHBI.
3. CnyyaitHas BenmuurHa X 3a/1aHa UHTETPAIbHON (DYHKIIMEH pacrpenaeneHus
0, npu x<l1

x 1
F(x)=9——— ,npu 1<x<5
(x) 110"

1, npu x25

Haiitu :1) nuddepennmanbayto QyHKIUI0O f(x); 2) MATEMaTUYECKOE 0KUIAHUE U
nucnepcuro : M(x),D(x)

3) BEpOATHOCTH TOTO, UTO X TPUMET 3HaUeHUE U3 uHTepBaia (4;6),1.e .P(4<x<6);
4) mocTpouTh rpauKu UHTETPATbHON U nuddepeHImanbHON QYHKITHIA.

4. CnyyvaitHas BenuurHa X 3a/1aHa UHTETpAJIbHON (DYHKIIMEH pacnpeneneHus

0, npu x<0
xZ
—, npu 0<x<2
F(x)=< 6

2
X

?+2x—2 ,npu  2<x<3
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TpeOyertcs:1) moctpouts rpaduk F(x); 2) HAWTH TUIOTHOCTH pacrpeaeneHus f{x) u
nocTpouTth rpaduk; 3) Haiitn P(1<x<2); 4) maiittn M(x),D(x), o(x)

5. CHy‘I&ﬁH&H BeJIMUnHA X 3a/laHa INIOTHOCTBIO PACIIPCACIICHUA

f(x)=9 —x, mpu 0<x<6

Haiitu :1) unrerpaibayto QyHKIUIO pacnpenenacHus: F(x); 2) 4icIOBbIe
xapaktepuctuku M (x), D(x),o(x); 3) P(3<x<5) ; 4) noctpouts rpapuku QyHKIIUH
F(x)u f(x).

6.Cnyqaiinas BEJIMYMHA X 3aaHa  IUIOTHOCTBIO  pacCIpeleIICHUs

1
f(x) =——= B unreppane (— c; c); BHE 3TOro uHTepBana f(x)=0. Haitu
et —x

MaTEMaTUYECKOE OKUIaHUE BETUUUHBI X .
7. CnyuaiiHas BenmunHa X 3aJaHa IUIOTHOCTBIO PACIIPEACTIEHUSA:
0, npu x<-3
f(x)=12 a(x+3), npu -3<x<1

0, npu x>1

Haiitu: 1) mapamerp @; 2) MaTreMaTUu4ecKoe OKHUJIaHue U aucnepcuio X; 3)
BEPOSTHOCTh TOTO, UTO X MpUMET 3HaUeHUE U3 uHTepBaia(-5;0); 4) UHTErpalbHYIO
dbyHKIUIO pacnpeneneHus £ (x)

8.BpeMs HHEPIIMOHHOTO BpallleHUs MEXaHU3Ma SIBJISIETCS CIIy4YallHOM BEJIMUYMHOM C

MJIOTHOCTBIO BEPOSITHOCTH, UMEIOIEeH rpaduk

10
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Haiitu: 1) QyHKITHIO IIIOTHOCTH BEPOSITHOCTH; 2) HHTETPATBHYIO (DYHKITHIO
pacripenieseHus; 3) BeposiTHOCTb TOTO, YTO BPEMsI MHEPLIMOHHOTO BpaIlleHUs
3aKJII04eHO B uHTepBalie (3 <t <4);4) cpenHee BpeMsi HHEPLIUOHHOTO BpaIllCHUSI

MCXaHH3MaA.

Teopernyeckuili MUHUMYM

1. Jates onpeneneHne HEMPEPHIBHOW CIIy4ailiHOM BEJIMYUHBI, TPUBECTH
MIPUMEPHI.

2. OmpeneneHrue 1 OCHOBHBIE CBOMCTBA UHTETPAIbHON (DYHKIIUU
pacupeaeneHust CIIy4ailHON BEJIMYUHBI.

3. Bun rpaduka uHTerpasbHON GYHKIIMU IS HEIPEPHIBHON U JUCKPETHOM
CIIy4YailHOM BEJIMYMHBI.

4. Omnpeznenenrie 1 OCHOBHBIE CBOMCTBA IU(PPepeHnaIbHON (HYHKIINH
pacrpeneseHusl.

5. Moxer a1 npu KakoM-JIM00 3HaYEeHUU apryMeHTa ObITh:
a) UHTeTpaJIbHAs QYHKIMS pacipeieNIeHus: OOJIbIIe €IMHUIIBI?
0) MJIOTHOCTH pactpeieseHUsI OOJBIIE €TUHUIIBI?

6. @opmyJIbl 111 BBIYMCIIEHUS YUCIOBBIX XapaKTEPUCTUK HENPEPBIBHON

CIIy4YallHOM BEJIUYMHBL.

3agaHue HA 10M

1.Cnyyvaitnas BenuunHa X 3a7aHa Tabauuen pacnpeaeneHus

X 10 11 15 17 20
p 0,05 0,25 0,4 0,2 0,1

Haiitu unaTerpasibHy0 GyHKIUIO pacnpeeieHus CIyqailHON BeTMYUHbBI X U
MIOCTPOHTH €€ Tpaduk.

2.DyHKIMA pacupeaeieHNus] BEpOITHOCTH CIyYalHOW BETMUYUHBI UMEET BU/T
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F(x)= 21 ,npu 0<x<5

HaiiTu BeposITHOCTH TOTO, UTO CiIy4yaiiHasi BETUYMHA OKaKeTcsl B HHTepBaiie(3;6).

3.3agana uHTerpagbHas GyHKIMS pacipeiesieHUs CIIy4YalHOW BEJIMUUHBI

0, npu x<0

F(x)=1{x*,npu 0<x<1

Haiitu: 1) nuddepennmanbuyro GyHKIuo f(x);2) BEpOSATHOCTh TOr0, YTO X
nonazet B untepnali (0;3); 3) yuCiIOBbIE XapaKTEPUCTUKH.
4.I1o rpaduxy quddepennuansuol GyHKIUN pacnpeiesieHus] HalTh
aHaIUTUYeCKoe BhIpaxeHue f (X) U 4ucIoBblE XapaKTEPUCTHKH.
J(x)
1

KonTpoabHasi padora no reme «HenpepsiBHas ciiydyaiiHasi BeTMYMHA»

Bapuant 1-10
HenpepsiBHas ciyvaitHas BenmuunHa X 3a1ana GyHKIuen pacipenenenus F(x).
Havitu: 1) mmoTHOCTh pacmpeneneHus f(x);2) MareMaTU4ecKoe OKHJIaHUEC;
3)aucrepCcuio U CpelIHEEe KBAJAPATUUYHOE OTKJIOHEHHE; 4) BEpOATHOCTH MOMajaHUs
CITy4JailHOW BETMYHMHBI B JAHHBIN UHTEPBAN (c; /) ; 5) MOCTPOUTH rpaduku GyHKIIUN

pacnpenenute F(x) ¥ TUIIOTHOCTH pacrpeaeieHust f(x).

65



| 0 npu x<-1 0 npu x <4
1. F(x)= §(x+1) npu —1<x<2  (0;2) 2. F(x)=<x—-4 npu 4<x<5 (2:4)
1 npu x>2 1 npu x =5
0 npu x <6 0 npu x <0
3 4. pon-li :
CF(x)=1x—6 npu6<x<7  (2:6) F)={Vix npu0<x<4 (39
1 npu x>7 1 npu x >4
0 npux<0 0 npu x <2
S F(x)=102x mpu 0<x<5 (1) 6. Fr)y=d(x=2)" npu2<x<3  (12)
1 npu x>5 1 npu x23
0 npux<0 8 , 0 npux<0
T F@) = XZS npu 0<x<5 (47) F() =15/ npu 0<x<6 (-33)
1 npu x>6
1 npu x>5
0 npux<0 0 npux<0
9. F(x)= x%l npu 0<x<9 (410) 10. F(x)= x% npu 0<x<3 (2;4)
1 npux>9 1 npux>3

Bapuant 11-20

HenpepriBHas ciyuaiinas BenuwuuHa X 3ajJaHa TUIOTHOCTBIO pacrmpeaesieHust f(x).

Haittu.: 1) maTemaTuueckoe OXuJaHue; 2) NUCIEPCUI0 U CPEAHEE KBaJApaTUYHOE

OTKJIOHEHHE; 3) MHTerpaibHyro GyHKUUIO pacnpeneneHust F(x);, 4) BepOsSTHOCTb

MOMNaJaHusl CIIydyallHOM BEJIIMYMHBI B JIaHHBIM HMHTEpBal («;f); S5) MOCTPOUTH

rpaduku GyHKIHM pactpeaenure F(x) v MIOTHOCTU pacupeneiaeHus f(x).

| 1L =4 Yo,

0 x<0;
0<x<6; (1;4)
0, x> 6.

0, x<0;
12.1(x) = %x, 0<x<3; (~1:4)
0, x>3. 66




0, x<0; 0, x<0;

13. f0)={ Yix, 0<x<4 (0;3) 14, (=4 Yox, 0<x<8 (-1:4)
0, x>4. 0, x>8.
0, x<0; 0, x<0;

15. /() =1%x, 0<x<3%  (L;4) 16. f(x)= %x, 0<x<2;  (-1;3)
0, x>3. 0, x>2.
0, x<2; 0, x<2;

17. f(x)=12x-4, 2<x<3; (0;3) 18. f(x)= %x—l, 2<x<4; (2;6)
0, x>3. 0, x>4.
0, x<0; 0, x<r;

19%*. f(x)=1{cosx, 0<x£%; (0;7) 20%*. f(x) ={sinx, 7z<x£37”; (m;27)
0, x>z. 0, x>3—ﬂ.

2 2

Pewienue munoesozo npumepa

Crnyuaiinas BenuunHa X 3a7aHa MHTETpaibHOM (QyHKIMEH pacupeneneHus F(x).

Haittu:
1) muddepennmansuyro GyHKINIO pactipeaesieHus f(x);
2) maTeMatuueckoe oxuaanue M(X);
3) nucnepcuto D(X);
4) BEepOSATHOCTH TIOTIA/IaHUs CITy4YalHOW BEeIUYHHBI X B UHTEpBai (2,-5);
5) noctpoiite rpaduku GyHkuu F(x) u f(x).

0 ,x<l1

Pemmenue.

1) Haiinem muddepennmanbayo (yHKIHIO, MIIOTHOCTh pacmupenencHus f(x) mo

onpenenennio: f (x) = F'(x)
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0, x <l
f(x)= ix, 1<x<3;
0 x>3.

b

2) MaremaTudeckoe 0KHJAaHHE HEMPEPHIBHON CIy4ailHOW BEJIMYMHBI HAXOJHUM IIO

dopmyne: M(X)= Tx - f(x)dx

3

© 1 3 3 3

M(X)= _[x-f(X)dX= J.x-de+J.x%xdx++fx-de:i x*dx =

—o0 -0 1 3 1

I x
4 3
1

M(X)=2,167

3) Jlucnepcuro HaiigeM 1o gopmyine: D(X) =M (X?) — [M (X )]2

o 1 3 °° a7’
M) = [ = fahde= [+ -de—!xz -ixdx+£x2dx=i{%} 1=%[81—1]=5

169
D(X) =5-§ =0,306 D(X)=0,306

4) BeposiTHOCTB MONIaAaHus B UHTEpBa ( oL; 3 ) HaXOAMM 10
dopmyne Pla< X <B)=F(B)- F(o)

1

P(2<X<5)=F(5)—F(2):1—§(4—1):1—§: =0,625.

00 |

5)Ctpoum rpaduk Qynkiuu F(x), mpu 3ToM yuutbiBaem, yto 0 < F (x)Sl U Ha
orpeske [1;3] rpadukom sBisercs napabona y = é(x2 —~ 1)

['padux mmoTHOCTH f(X) pu x <1 ux >3 coBmanaer ¢ ocbto OX, Ha OTpe3Kke [1;3]

|
C IpsIMOM y = Zx

1 F(x) A /%)
O 3/4
: Tema:
3aKOHBI
I > 1/4 |
ol 1 3 X pacnpenejenn .
s I 3 X
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HeIPEePbIBHOM CJOYYAHHON BeJIUYHHBI.

3agauM 1JIS pelieHusi B Ay IMTOPUH

1.II10THOCTP ~ BEpPOSATHOCTM  CIyYalWHOW  BenuuWHbl X MMEeT  BHUJ:

1 2(x-3)°
x) = %0
T3

Haittn MaTeMaTu4yeckoe 0KUAAHUE U TUCIIEPCUIO.

2. CocraBbre auddepeHnanbHy0 QYHKIUIO Uil HOPMAJIbHO pacIpeaesieHHON
ciydaiiHo BenmumuuHbl, eciu M(x)=5; o(x)=0,5. Iloctpoiite rpaduk >ToM
(GyHKUIHU.

3.BricoTta cTeliist KyKypy3bl SIBIISIETCS CTy4alHON BETUYMHON, pacpe/Ie]ICHHOM 110
HOpPMaJbHOMY 3aKOHY. Marematudeckoe oxuaanue paBHo 180 cm, cpenHee
KBaJpaTH4YEeCKOe OTKIOHEHHE 12 cM. Omnpenenuts BEPOSTHOCTH TOrO, YTO
BBIOpaHHBIN Hay/lauy cte0esb OyJeT UMeTh BhICOTY OT 185 1o 192.

4. CnyuaiiHas BenmuuuHa X pacnpegeneHa HopMainbHO X~N(6;2). Haiitu
BEPOSITHOCTh TOT'O, YTO B PE3YJIbTATE UCIBITAHUS CIyyallHasl BeIMYMHA X MPUMET
3HAYCHUE, 3aKII0UYEHHOE B MHTEpBae (4;8).

5. HopmanbHO pacnpeneneHHas ciydailHag BeauyMHa X WMEET JUCIEPCHIO,
paBHyto 0,25. HaliTh BEpOSITHOCTH TOTO, YTO 3HAYEHHUS ITOW CIIy4YallHOW BEJIMYHUHbI
OTKJIOHSETCS OT €€ MaTreMaTHYECKOTO OKHMIAHWSA IO aOCOJIIOTHOM BEIWYHHE Ha
BeJIMUMHY, 6ombiryio 0,3.

6. BeposTHOCTh TOro, YTO HOPMAJIbHO pacHpe/eliCHHas Ciy4yallHas BEJIMYHHA
OTKJIOHSAIETCS OT CBOEr0 MaT€MaTUYECKOrO OKUJIAHUSA MO a0COJIIOTHOW BETUYHMHE
MeHble , yeM Ha 0,8 , paBHa 0,8904. Haiitu cpegHee KBaapaTUUIeCKOe OTKIOHEHHE
CIIy4alHOM BEJUYHHBI.

7. ABtromar mrammyeT aeranu. KoHTponupyercs IiuHa JOeTaid , KOTopas
pacrpeziesieHa HOpMaJdbHO C MaTeMaTU4YecKuM oxugaHueMm 50 Mm. DakTHUECKU
JUIMHA W3TOTOBJIEHHBIX JeTajiel He MeHee 32 MM U He Oosnee 68 mMm. Haivitu
BEPOSTHOCTH TOTO, YTO JUIMHA HAyAady B3SITOU JETalH : a) 6oJee 55 MM;

0) menee 40 mm.
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8. Bec 3epHa 31aka — HOPMaJbHO pacHpeicieHHas CcllydalHas BeIU4YMHA
X~N(100;1). HaifTu noBepUTENbHBIM HHTEPBaJ, B KOTOPOM C BEPOSITHOCTHIO
0,9545 Gynet 3aKJIF0YEH BEC 3epHAa.

9. Macca BbUIIaBIMBAaEMOM B MIPY1y OJJHOM pHIOBI MOJYNHEHA HOPMAIBHOMY 3aKOHY
C MaTeMaTHYEeCKUM OXuaaHueM , paBHbIM 400 r, U CpeoHUM KBaJIpaTUYECKUM
orkionenueM 60 1. OTioBy mnojuiexkuT perida Macca kotopoir Oosee 200r.
Omnpenenutb: 1) MPOLEHT OTIABIMBAEMOW pBHIOBI; 2) BEIHMUYMHY, KOTOPYIO HE
MPEB30IACT Macca OJHON MOMMaHHOMN PBIOLI C BepOsATHOCTHIO 0,98.

10. Hekro oxupnaer tene@onubiii 38B0HOK Mexkay 19.00 u 20.00. Bpems oxunanus
3BOHKA €CTh HENpEepbhIBHAs CcllydailHas BenuyuHa X, HMMeEloas pPaBHOMEPHOE
pacopenenenue Ha otpeske [19,20]. HaliTu BepoOATHOCTH TOro, YTO 3BOHOK
IIOCTYNIUT B MPOMEXYTKE OT 19 wacos 22 munyT 10 19 yacos 46 MmuHyT.

11. Haiitm MareMaTnyeckoe OXKHJIAHWE U JHCIIEPCUI0 IPOU3BEICHUSA JBYX
HE3aBUCHUMBIX HEIMPEPBIBHBIX CIyYalHbIX BeIMYMH X UM YV ¢ paBHOMEpPHBIMU
3akoHamu pacnpenenenusa: X~R[0;1], Y~R[1;3].

12. Ipo ciyyaiinyro BeanurHy X n3BecTHO, uTo X~R[4;7]. Haiitu : a) f(x)

0) MaTeMaTUYeCKOe 0’KHUJIaHUE U CPETHE KBAJPATHUECKOE OTKIOHEHHE;

B) BEPOSITHOCTh MONAaJaHus CIIy4ailHOM BEJIMYMHBI B UHTEpBa [6:6,81 ]

Teopernyeckuiit MUHUMYM

1. OmnpeneneHve HOPMaIBHOTO pAaCMpEENICHUs] HENPEPHIBHOW CIly4yalHOU
BEJIMYUHBI. BepoATHOCTHBIN ~ CMBICH ~ MApaMETPOB  HOPMAJIbHOTO
pacnpeneneHus.

2. KpuBas HOpManbHOTO pacnpeesieHus], BIusHue Ha e€ ¢hopMy mapaMeTpoB
a, a.

3. ®@opmylia BEpOSITHOCTH NONaAaHusi HOPMaJIbHO pacipeaeieHHON cirydyallHOM
BEJIMYMHBI B 33JJaHHBIN UHTEPBAJ.

4. ®opMyna  BEpOSTHOCTHM  OTKJIOHEHHS  CIy4ailHOM  BEIMYUHBI  OT

MAaTEMAaTHYCCKOI'O OXKHMAaHW .
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5. ChopmynupoBaTh IPaBUIIO TPEX CUTM U TIOSICHUTH €TO CYTh.
6. ChopmynmupoBaTh PpaBHOMEPHBIM 3aKOH  pacHpenefieHus.  3amucaTrh

nruddepeHInaNbHYI0 U HHTETPATbHYIO (DYHKITHH.

7. 3ammcath  GOpMYIBI NI BBIYMCICHHUS  YHUCIOBBIX  XapPaKTEPUCTHK
PaBHOMEPHO PaCIpPECICHHON CIIy4allHOW BETUYUHBI.
8. CdhopmynupoBaTh TMOKa3aTeIbHBIA 3aKOH PpAaCIpeNeseHHs, YHCIOBBIC

XapaKTEPUCTUKH.

JlomamiHee 3ajanue.
1.Bec omHOro 3epHa coum — ciy4aliHas BEJIMYHMHA, paCIpeleTeHHas 10
HOpPMaJbHOMY 3aKOHy. Maremarnueckoe oxxupanue paBHo 10 1, cpenHee
KBajipatuyeckoe oTkiIoHeHue paBHo O0,lr. CocraButh auddepeHImaIbHy0
(YHKUHIO pacrpeesieHHs U IOCTPOUTD €€.
2.Ilpo cnyvaitnyro BenuuuHy X u3BecTHO, uTo X~N(3;0,5). HaiiTu BeposTHOCTH
TOTO, 4YTO €€ 3HA4YeHHs OYyIyT OTKIOHSATHCA OT @ TO aOCONIOTHOM BEIHYMHE
MEHbIIIE, YeM Ha 1,3.
3.IIpoueHT coaepkaHus TMpPUMECEl B MHapTUUM MYKH SIBJISIETCS HOPMAJIbHO
pacnpeieNieHHON CIIy4ailHOM BEJIMYMHOM C MAaTEMAaTUUYECKUM OXKUJIAHUEM, PABHBIM
16% u cpenHUM KBagpaTUYECKHMM OTKJIOHEHUEM , paBHbIM 4%. Onpenenutsb
BEPOSITHOCTh TOTO, YTO B HayAauy B3SITOU mpoOe mpumeceit oyaet ot 12% no 24%.
4. JInuHa W3roTOBISIEMON aBTOMATOM JI€Taju MPEACTABISET CO0OU CilyyanHyrO
BEJIMYMHY, PACIPEACIICHHYIO IO HOPMAJIbBHOMY 3aKOHY C TapaMeTpaMu
a=15 cm n 6=0,2 cm. OnpenenuTh Kakyl0 TOYHOCTh JJIMHBI H3TOTOBJISIEMOMU
aBTOMAaTOM JICTAJIM MOKHO TapaHTUPOBATh C BEPOSITHOCTHIO 0,97.
5. CnydaitHass BenumuuHa X, pacrpeqielieHHas PaBHOMEPHO, UMEET CIEAYIOIINe

YUCIIOBBIE XapakTepucTHk M(x)=2; D(x)=3. Haiitu F'(x)
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Tunosoii pacyér no reme:
«3aKoHbI pacnpeaeeHusi HeNpepbIBHOM CJIY4YalHON BeJUYMHBI»
3aoanue Nel
Bapuanm- 1.
JXKupHOCTp MOJIOKAa KOPOB B KOJIX03aX 00JIacTH (B MPOLIEHTAaX) €CThb HOPMAaJIbHO
pacupenes€HHas ciaydaiHas BeJIMYMHA C MAaTeMATHYECKUM OXKUIAHUEM, PaBHBIM
3,8 u nucnepcueit, pasaou 0,0225.
1) Haittu nuddepennmanbayo GyHKIUIO paclpeaeaeHus CIydyaiiHOW BETUYHUHBI.
2) Haiitu 3Hauenus o(x) u F(x) B Toukax x; = 3,35; X2 = 3,5; X3 = 3,65; x4 = 3,8; X5
= 3,95; x¢ =4,1. [locTtpouts rpaduk MIOTHOCTH pacCHpeAeIICHUs BEPOSATHOCTEH.
3) Omnpenenuths OPOLEHT KOPOB B 00JacTH, y KOTOPBIX >KUPHOCTH MOJIOKA
3aKJIroueHa B mpeaenax ot 3,7% no 4,2%.
4) Omnpenenutb ¢ KakOd BEPOSTHOCTBIO MOKHO TapaHTHUPOBATh, UYTO IMPEIEIbHOE
OTKJIOHEHHE KUPHOCTH MOJIOKA KaKJI0H KOPOBBI OT MAaT€MaTUYECKOIO OXKHUIAHUS
oynet paBHo 0,5%.

5) Haittn auana3oH U3MEHEHUS! JaHHOM CIIy4aillHOW BEJTMYHUHBI.

Bapuanm-2.

[Ipennonaraercsi, 4To OWAMETP BAJIMKOB HM3rOTOBJISIEMBIX HAa ABTOMATHYECKOM
CTAHKE SBJISIETCS CIy4YalHOW BEJIMYMHONW C HOPMAaJbHBIM PaCIpPEICIICHUEM.
[TapameTpbl ero — MareMaTH4eCKOEe OXHAAHWE M JUCHEPCUS COOTBETCTBEHHO
paBsbl 3,4 cm u 0,0001.

1) Haiitu muddepenunanbuyo GyHKUIUIO paclpeaesieHusl CTyYailHON BETUYUHBI.
2) Haiitu 3Hauenust o(x) 1 F(x) B Toukax x; = 3,37; X» = 3,38; x3 = 3,39; x4 = 3.4,
x5 = 3,41; x¢ = 3,42. IloctpouTs TpadiK TUIOTHOCTH PACIIPEACIICHUS BEPOSITHOCTEN
3) Omnpeaenuth NPOLEHT BAIMKOB, Y KOTOPHIX JUAMETP 3aKIIOUEH B Mpeaenax oT
2,9 cm 1o 3,6 cm.

4) Haiitu Kakoe mpeneabHOEe OTKIOHEHUE B Ty WM JPYTyl0 CTOPOHY JHMaMeTpa

BaJIMKa OT MaTCMAaTHYCCKOTO OKHAAHUS a MOKHO IrapaHTHUPOBATh C BEPOATHOCTLIO

0,9828.
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5) Hailitn nuana3oH U3MEHEHMs! JTaHHOW CIIy4alHOM BEJIMYMHBI.

Bapuanm-3.

Pacnipenenenne paboynmx  Ha MPOMBIIUICHHBIX NPEANPUATHAX TOpoJa IO
MPOLICHTY  BBINOJIHEHUS HOPM  BBIpAOOTKM €CTh  CllydailHass  BEJIMYHWHA,
MOAYMHSIONIAsCS HOpMallbHOMY 3akoHy a = M(X) = 140 u ¢ = 30. i nanHoMH
CIIy4aifHO# BeIMYMHBI TpeOyeTcs:

1) naiitu quddepennuanbHy0 GYHKIHMIO pacTpeeICHUs CIIy4aitHOM BEIMYUHBI.
2) Haiitn 3nauenus ¢(x) 1 F(x) B Toukax x; = 50; X, = 80; x3 = 110; x4 = 140; x5 =
170; x6 = 200. ITocTpouTs rpadMku MIOTHOCTH PACIpPEAEICHUS BEPOSITHOCTEM.

3) Haiitu BeposiTHOCTH TOTO, 4TO X mipuMeT 3HadeHue ot 105 go 150%.

4) Onpenenuth NPOLEHT PadOYMX CIAETBIIMKOB, Y KOTOPBIX OTKJIOHEHHE HOPMBI
BBIPAaOOTKHU B Ty WIH JPYTyI0 CTOPOHY OT M(Xx)=a Oynet He Oomee 5%.

5) Haiitu nquana3oH U3BMEHEHHs TaHHOW CITy4allHOU BEJIMYMHBI.

Bapuanm-4.

[Ipennonaraercs, 4yTo AJMHA OOJTOB, M3rOTaBIMBAEMbIX HAa ABTOMATHYECKOM
CTaHKe, ABJISICTCS HOPMAJILHO pacmpenenéHHon BeanunHon ¢ M(X)=a=5,6cM u o
=0,15cMm. J1yig 3T0i ciiydailHON BETMYMHBI TPEOyeTCs:

1) naiitu quddepennuanbHy0 GYHKIHUIO paclpeaesIeHUs] CITy9ailHOW BETUYMHBI.
2) Haiitu 3Hauenus o(x) u F(x) B Toukax X; = 5,15; xo = 5,3; X3 = 5,45; x4 = 5,6; Xs
=5,75; X6 = 5,9. [locTtpouTh rpadvKky MIOTHOCTH paclpeAesieHUus BEPOATHOCTEN

3) Haiiti BeposSTHOCTH TOTO, YTO CIIy4aiHO B3SITBIN OOAT OyJIeT UMETh IJIUHY OT
5,3 105,75 cm.

4) Omnpenenutb ¢ KakOd BEPOSTHOCTBIO MOKHO TapaHTHUPOBATH, UYTO MPEIAEIbHOE
OTKJIOHEHHE JUTMHBI O0JITOB OT MaTeMaTUYECKOT0 OXuaanus 0yaet pasuo 0,25.

5) Haittu auana3on u3MeHEHUs JaHHOW CITy4yailHOW BEJTUYUHBI.

Bapuanm-35.

[Ipenmonaraercs, 4To yAoW MOJIOKA 3a JIeHb B JIUTpax Ha (epMe B MIOHE Mecslle
SBJISIETCS HOPMaJIbHO pacnpeaenéHHon Bennunnon ¢ M(X)=a=13n u ¢ =2,31. Jns

ATOU CITy4YaliHOW BETUYHHBI TPEOyETCS:
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1) naittu muddepeHIMaNbHYIO PYHKIUIO pacipeneeH s CTy4yailHOM BETUYHHBI.
2) Haiitu 3navyenus ¢o(x) u F(x) B Toukax x; = 6,1; X, = 8,4; x3 = 10,3; x4 = 13; x5 =
15,3; x¢ = 17,6. IloctpouTh rpaduku MIOTHOCTH paclpe/iesieHUs] BEPOSITHOCTEH.

3) Haiitu nporieHT KopoB Ha (pepme, Haou y KOTOphIX OyayT oT 11 10 15 autpos
B JICHb.

4) OnpenenuTh Kakoe NMpeaesibHOE OTKIOHEHUE B Ty WM JAPYTYIO CTOPOHY HAJIOEB
Ha OJHY KOPOBY OT MATEMaTUYECKOTO OXHIAHUSI MOXHO TapaHTUPOBaTh C
BEpOSATHOCTHIO (,95.

5) Haiitu nuana3zoH U3MEHEHUsI TaHHOW CITy4allHOM BEJIMYMHBI.

Bapuanm-6

Poct cTyneHTOB B paccMaTpuMBaeMOil COBOKYIMHOCTHM UX SIBISIETCS HOPMAaJIbHO
ciyyaiiHO pacmnpeaenéHHor BenmuunHo ¢ M(X)=175¢cm u 6 =2,6cMm. [lis sToi
CIIy4ailHOI BEJIMYMHBI TPEOYyeTCS:

1) naiitu quddepennuanbHy0 GyHKIHUIO pacTIpeeICHHs CIIy9aitHOM BEIMYUHBI.
2) Haiitu 3Hadenus o(x) u F(x) B Toukax X; = 167,2; x, = 169,8; x3 = 172,4; x4 =
175; xs = 177,6; x¢ = 180,2. IlocTpouTh Tpaduk TJIOTHOCTH paclpeieicHus
BEPOSITHOCTEN.

3) OnpenenuTh MPOIEHT CTYACHTOB, Y KOTOPBIX POCT 3aKIIOYEH B Mpejenax OT
160 no 178 cm.

4) Onpenenutb ¢ Kakoil BEPOATHOCTHIO MOKHO TapaHTUPOBATh, UTO MPEIEIbHOE
OTKJIOHEHHE POCTA CTYIEHTOB OT MAaTEMaTUUYECKOTO OKUJaHUsl OYJIeT paBHO 4 CM.
5) Haiitn quana3oH U3MEHEHMs! JTaHHOW CIIy4alHOM BEJIMYMHBI.

Bapuanr-7.

VYpoxkallHOCTh MIIEHUIIBI C OJHOI0 TIeKTapa B IIEHTHEpAaX €CTh HOPMAaJbHO
pacripefieiéHHas BeIMYMHA C MaremMaTuueckuM oxuganuem M(X)=18,67u u o
=1,4911. [ns »Toi ciyyaliHON BEJIMUYUHBI TPEOYETCS:

1) naiitu quddepennuanbHy0 GYHKIUIO pacTpeeICHHs] CITy9aifHOW BETUYMHBI.
2) Haiitu 3nayenus o(x) 1 F(x) B Toukax x; = 14,20; x, = 15,69; x3 = 17,18; x4 =
18,67; xs = 20,16; x¢ = 21,65. Iloctpouth rpaduky MMJIOTHOCTH PacHpeaeIICHUS

BCPOATHOCTC.
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3) Onpenenutb BEpOSITHOCTh TOTO, YTO ypOxKaHHOCTH Oyaet oTl6 mo 21 .

4) OnpenenuTb NOPOLUEHT KOJIXO30B M COBXO30B, Y KOTOPBIX YpOKAMHOCTH
NIIEHUIBI OYJET OTKIOHATHCS OT MAaTEeMaTHYEeCKOro OXKHMJIAHWUS MEHbIIE YeM Ha
3.

5) Haittu nuana3oH u3MEHEHUS JaHHOMW CIIydyaliHOW BETMYHHBI.

Bapuanm-8

Ha momounoit ¢pepme ucneiTbiBamu 3pdexkTuBHOCTS KOpMOB. [Ipu ckapmiiBanuu
cmecu Nel nonyumnu cpeanuit ynoit M(X)=X=111 u ¢ = 4,4n. Cuutas y10B KOPOB
CIIy4YallHOW BEJIMYMHOW IMOAYMHSIOIIEHCS HOPMAJIbHOMY 3aKOHY PACIPENCIICHHS
TpeOyeTcs:

1) naiitu quddepeHnuanbHy0 GYHKIHUIO paclpeesIeHUs] CIIy9ailHOW BETHYMHBI.
2) Haiitu 3HaueHus o(x) u F(x) B Toukax X; = 4,4; X, = 6,6; X3 = 8,8; x4 = 11; x5 =
13,2; x¢ = 15,6. [locTpouTh rpaduku MIOTHOCTU pacHpeieIeHUs] BEPOSITHOCTEN.

3) Haiiti mpoiieHT KOpOB, Y KOTOPBIX HAJOW 3aKJIIOUEHBI B MHTEpBasie 013 110 6
JUTPOB.

4) Onpenenutb Kakoe NPEAETIbHOE OTKIOHEHHWE B Ty WM APYTYIO CTOPOHY OT
CPEIHETO 3HAYEHUS MOKHO FapaHTUPOBATh Y 3TOM IPYIIbI KOPOB C BEPOSTHOCTHIO
0,9465.

5) Haittn auana3oH U3MEHEHUS! JaHHOM CIIy4aillHOW BEJTUYHUHBI.

Bapuanm-9.

CpenHuil NpOLEHT BBITIOJHEHUS TJIaHa HEKOTOPBHIMU MPEANPUITUIMUA COCTABISET
106%, cpennee kBajapaTtudeckoe OTkiIoHeHHE 9%. BrelNogHeHWEe TIaHa ASTOMU
TPYIIBI TPEANPUATANA MOTUMHICTCS HOPMaJIbHOMY 3aKOHY pacnpesneneHus. s
ATOM CIIy4aiiHOM BeIMYMHBI TpeOyeTcs:

1) naiitu quddepennmanbHy0 GYHKIMIO pacTIPESICHHS CIIyIaitHOW BEIMYNHBI.
2) Haiitu 3nadyenust o(x) 1 F(x) B Toukax x; = 79; xo = 88; x5 = 97; x4 = 106; x5 =
115; x6 = 124. TlocTpouTth rpadvKu MIIOTHOCTH PACTIPEICTCHUS BEPOSITHOCTEH .

3) Onpeaenuth NPOLEHT NPEAIPUATHI HE BBIMOIHSAIOIINX IUIAH.
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4) Omnpenenutb Kakoe MPEAEbHOE OTKJIOHEHHE B Ty WM JIPYTYyI0 CTOPOHY OT
CPEIHErO0 3HAY€HHs MPOIEHTa BBINOJIHEHUS IUIAHA MOXXHO TapaHTUPOBATh C
BEpOSITHOCTHIO 0,96.

5) Haiitn quana3oH U3MEHEHMs JTaHHOW CIIy4alHOM BEJIMYHHBI.

Bapuanm-10.

Cpeanuit 00béM ammyn paBeH 1,2 cMm, cpelHee KBaJIpaTHYECKOE OTKJIOHEHUE —
0,15. Cuumrasg, uYto 00BEM aMIyJ NOAYMHAETCA 3aKOHY HOPMAaJIbHOIO
pacrpejeneHus, TpedyeTcs:

1) Haiitn guddepeHunanbHy0 GYyHKIUIO paclpeAesIeHus CTy4YaiiHON BETUYHHBI.
2) Haiitu 3Hayenus o(x) 1 F(x) B Toukax x; = 0,75; x =0,9; x3 = 1,05; x4 = 1,2; X5
=1,35; x¢ = 1,5. [locTtpouts rpadvKu IIOTHOCTH paCIpPEACIICHUS BEPOSITHOCTEH.
3) C kakoii BEpOSTHOCTHIO MOKHO TapaHTHPOBATh, YTO OTKJIOHEHHE O0BEMA
aMITyJibl OT CpeIHero 3HaueHus oyaet He oonee 0,2 cMm.

Bapuanm-11.

Ha 3aBone cpennuii pazmep aeranu okaszanca 40,8 MM, a cpelHee KBaIpaTHUYECKOE
orkjoHeHue 0,6 mm. Cuurasg, 4TO pazMep AETadu NOAYUHSIETCS HOPMAJIbHOMY
3aKOHY paclpeiesICHus CIIy4allHOM BEJIMUMHBI, TpeOyeTcs:

1) wHaittu auddepeHIUanbHYyI0 W HMHTETpalbHYl0 (YHKLUMHU pacupeneineHus
CIIy4YallHOM BEJIMYMHBL.

2) Haiitu 3Ha4yennst o(x) 1 F(x) B Toukax x; = 39; x, = 39,6; x5 = 40,2; x4 = 40,8;
x5 = 41,4; x¢ = 42. llocTpouTh rpa@uKy MIOTHOCTH PACIPEACIICHHS BEPOSITHOCTEN
Y UHTETPAbHON (DYHKLMU pacrpeneneHusl.

3) Pa3smep neranmu 3amaH mosiem gomnycka 40-42 mm. OmnpenenuTb BEpOSTHOCTD
Opaka 1o 3aHKEHHOMY pa3Mepy.

4) Kakoe mnpenenbHOE OTKIOHEHWE pa3Mepa AETAId MOKHO TapaHTUPOBAaTh C
BEpOSATHOCTHIO 0,99.

5) Haiitn nuana3oH U3MEHEHMs! JTaHHOW CIIy4alHOM BEJIMYMHBI.

Bapuanm-12.

Cpennuii pacxoa BOJbl Ha >KUBOTHOBOJUECKOM Komiuiekce coctapisier 1000

JUTPOB B JE€Hb IPU CPEIHEKBagpaTH4YecKoM OTKJIOHEHUHU B 100 mutpoB. Cuuras,
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YTO PacXo] BOJbI OJYMUHAETCS HOPMAIIBHOMY 3aKOHY PacIpeneseHusl Clly4YalnHOou
BEJIMUUHBI, TPeOyeTCs:

1) naiitu quddepeHmanbay0 GYyHKIUIO paclpeAesieHus ClyyaiiHON BETUYHHBI.
2) Haiitu 3uHauenust o(x) u F(x) B Toukax x; = 700; x, = 800; x3 = 900; x4 = 1000;
xs = 1100; x¢ = 1200. Iloctpouth rpaduku MJIOTHOCTH PaACHPEACICHUS
BEPOSTHOCTEM .

3) Onpenenutb BEPOATHOCTH TOTO, UYTO Pacxoi BOJbI Ha ¢epMe He MPEeB30UIET
2000 nUTpPOB B ICHB.

4) Kakoe mnpenenbHOE OTKJIOHEHHE pacXoJa BOABI MOXXHO TapaHTHUPOBATh C
BEpOSATHOCTHIO (0,95.

5) Haiitu nquana3oH U3BMEHEHUs TaHHOW CITy4allHOUM BEJIMYMHBI.

Bapuanm-13.

Cpennuii ypoxad CcOCTaBWI 22 LEHTHEpPA C IEKTapa, a CPeaHEE KBaAPATUUECKOE
orknoHeHne 6 = 1,501, Cuumras, 4TO ypOXKAWHOCTH NIICHMIBI IOAYHUHSIECTCS
HOPMAJIbHOMY 3aKOHY paclpeesieHHs] CIIy4ailHOW BeJIMYMHBI, TPeOyeTCs:

1) naiitu quddepennuanbHy0 GYHKIHUIO paclpeeIeHUs] CITy9ailHOW BETUYMHBI.
2) Haiitu 3Hauenust o(x) u F(x) B Toukax x; = 17,5; X, = 19; x5 = 20,5; x4 = 22; Xs
= 23,5; X6 = 25. [locTpouTh rpaduKy MIOTHOCTU PACTIPEIECICHHS BEPOATHOCTEN.

3) Ompenenutb BEPOATHOCTH TOTO, YTO YPOKAMHOCTH MILIEHULBI 3aKJIIOYEHA B
unTepBaie (20;25) eHTHEepOB.

4) KakoBa BEpOSTHOCTh TOT'0, YTO OTKJIOHEHUE ypOXkKasi ¢ Hay/1ayy B3ATOr0 rekrapa
OT cpeaHero OyaeT 6oree 3 1EeHTHEPOB.

5) Haiitu quana3oH U3MEHEHMs JTaHHOW CITy4alHOU BEJIMYMHBI.

Bapuanm-14.

JlniHa W3roTaBIMBAacMOW aBTOMATOM JIE€Talld MPEACTABISET COOOW CiydalHyIO
BEJINYMHY PACIPENEIIEHHYIO 10 HOPMAJIbHOMY 3aKOHY C IapaMmeTpamu X=15 cMm u
o =0,2 cm. TpeOyercs:

1) naittu muddepeHIMaNBHYI0 PYHKIIUIO pacipeneeH s CTy4yaifHOM BETUYHHBI.
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2) Haiitu 3Ha4yenust o(x) u F(x) B Toukax x; = 14,4; x, = 14,6; x5 = 14,8; x4 = 15;
xs = 152; x¢ = 15,4. TloctpouTs TrpapuKud TIOTHOCTH pacCHpeeICHUs
BEPOSATHOCTEM.

3) Haiitu BeposTHOCTH Opaka, €clid JOIYCTUMBIE pa3Mepbl ACTald JOJAKHBI OBITH
15+0,3 cm.

4) Kakylo TOYHOCTh HJUHBI H3TOTOBJISIEMON aBTOMATOM JETald MOKHO
rapaHTUPOBATh C BEPOATHOCTHIO 0,97.

5) Haiitn quana3oH U3MEHEHMs JTaHHOW CIIy4alHOM BEJIMYMHBI.

Bapuanm-15.

Ha aBromaTe W3roTOBIAIOTCS 3aKJIENKU. JlnaMmeTrp 3akienKkud MOTYUMHSAETCS
HOPMAJILBHOMY 3aKOHY pacIpelesieHHus CIydailHOM BelnWYMHBL. MmeeTr cpennee
3HAYEHHE paBHOE 2 MM U aucnepcuto, paBHyro 0,01. TpeOyercs:

1) Haiitn guddepeHunanbHyo QYHKIHUIO pACTIPEETICHHS 3aKIIENOK.

2) Haiitu 3Hauenust o(x) 1 F(x) B Toukax x; = 1,96; X = 1,98; x3 = 1,99; x4 = 2,0;
xs = 2,01; x¢ = 2,02. Iloctpouth rpaduk TUJIOTHOCTH pacHpeneeHus
BEPOSATHOCTEM.

3) Onpenenuts MPOLIEHT 3aKIENOK, Y KOTOPBIX AUAMETP 3aKJIENOK 3aKIHOYEH B
uHtepBaie ot 1,96 no 2,06.

4) Kakue pazMepsl IUaMeTpa 3aKJIENKH MOKHO FapaHTHPOBATh C BEPOSTHOCTHIO
0,95.

5) Haittu auana3oH u3MeHEHUS JaHHOW CITy4yailHOW BEJTMYHUHBI.

Bapuanm-16.

CrnydaitHas BeaudynHa X pacmupeiesieHa o HopMainbHoMy 3akoHy M(X)=3, nipu 6=
0,5. Tpebdyercs:

1) naiitu quddepeHnuanbHy0 GyHKIIUIO pacIpeAeICHUs CTyYaiiHONW BETUIMHBI
2) Haiitu 3Hauenus o(x) 1 F(x) B Toukax x; = 1,5; xo = 2,0; X3 = 2,5; X4 = 3,0; X5 =
3,5; X6 = 4,0. IlocTpouTs rpadviky MIOTHOCTH pacCTpeAesICHHs] BEPOSITHOCTEMH.

3) HaiiTu npoueHT 3HAYE€HHUW CIIy4allHOW BEJIIMYMHBI, KOTOpbIE OYyAyT JIeXkKaTh B

unrepaie (2,0;5,0).
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4) OmnpenenuTb BEPOSITHOCTh TOTO, UTO €€ 3HaYeHHUs] OyAyT OTKIOHATHCA OT X IO
a0COJIIOTHOM BEJIMYHHE He Oosee yeM Ha 1,3.

5) Haittu nuana3oH u3MEHEHUS JaHHOW CIIydyalHOW BEJTMYHHBI.

Bapuanm-17.

Cpennsist MmecsiuHasi BIpabOTKa 0JIHOTO pabodero okaszayiach paBHOU 385 meransm,
CpeIHEE KBagpaTUUYECKOE OTKJIOHEHHE G = 45 peransaM. CuuTas, 4TO MECS4Has
BbIpabOTKa paboyero TMOAYMHAETCS HOPMAIbHOMY 3aKOHY paclpeaesieHus
CITy4yallHOW BEJIMYMHBI, TPEOYyeTC:

1) Haiitn guddepeHunanbHy0 QYHKIUIO paclpeAesIeHUs CTyYaiiHON BETUYHHBI.
2) Haiitu 3Hayenus o(x) 1 F(x) B Toukax x; = 250; X, = 295; x3 = 340; x4 = 385; X5
= 430; x¢ = 475. IloctpouTh TpaduKku TUIOTHOCTH PACIpPEACIICHUS] BEPOATHOCTEH.
3) HaifTu B Kakux TpaHHUIIAX HAXOJMUTCS MeCA4YHas BBIpaOOTKA pabouero c
BEpOATHOCTHIO 0,9545.

4) Kakoii mpomeHT pabouyux HMEET MECAYHYI0 BBIPAOOTKY 3aK/IIOUEHHYIO B
npenenax ot 300 goi 500.

5) Haittn auana3oH U3MEeHEHUS! JaHHOM CIIy4yaillHOW BEJIMYHUHBI.

Bapuanm-18.

Cpennsist kKamopuitHOCTh 0IHOTO 00ena paBHa 1340 kanopuii, a cpeaHsst AUCHepCHs
121. Cuurasg, 4YTO KaJOPUHUHOCTH oOOeda ABJISETCS CIydyalHOW BEJIUYMHOU
MOJIYMHAETCS HOPMAJIbHOMY 3aKOHY pacrpeiesieHus1, Tpedyercs:

1) Haiitu auddepeHumanbHy0 GYHKIHUIO pacpeaesieHHs] CIIydailHOW BETMYUHBI.
2) Haiitu 3nayenust o(x) 1 F(x) B Toukax x; = 1307; x, = 1318; x3 = 1329; x4 =
1340; x5 = 1351; x¢ = 1362. IloctpouTs rpaduku MJIOTHOCTU pacCHpeCICHUS
BEPOSITHOCTEN.

3) Haiiti BeposSITHOCTH TOTO, YTO KAJIOPUMHOCTH 00EI0B 3aKII0YEHA B WHTEPBAJIC
ot1300 no 1400 kanopwii.

4) C Kakoill BEpPOSITHOCTHIO MOXHO TapaHTUPOBATh, UYTO OTKJIOHEHUE
KaJIOpUIMHOCTH 00€/1a OT €0 CpeHEero 3HaueHus Oyaet He 6osee 16,5 kanopuid.

5) Haittu auana3oH u3MeHEHUS JaHHOW CITy4yaliHOW BEJTMYHHBI.
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Bapuanm- 19.

CumTas, 4YTO TOJOBOW HACTPUT MIEPCTH C OJHOrOo OapaHa MOMYUHSIETCS
HOPMAaJbHOMY 3aKOHY PacIpele]ICHusl CO CPEHUM 3HAYEHUEM paBHbIM 11,5 xr u
CpPEIHUM KBaJpaTHYECKUM OTKJIOHEHHEM — 2,5 kr. Tpedyercs:

1) naiitu nuddepeHIMATbHYI0 (YHKIMIO pACIpENEICHHs] TOJO0BOTO HacTpura
HIEPCTH.

2) Haiitu 3Hauenus ¢(x) 1 F(x) B Toukax x; = 4; X, = 6,5; x3 = 9,0; x4 = 11,5; x5 =
14,0; x¢ = 16,5. I[loctpouts rpadukul MIOTHOCTH paclpeesIeHUsI BEPOATHOCTEH.

3) Haiitu BepoATHOCTH TOr0, YTO TOJOBOM HACTPUT LIEPCTU C OAHOrO OapaHa
OyJeT 3akiouéH B mipeenax ot 4 1o 16 kr.

4) OmnpenenuTh Kakoe MpeAesIbHOE OTKIOHEHHWE TOJIOBOTO HACTPUIa C OIHOIO
OapaHa MOXXHO TapaHTUPOBATH C BEPOSITHOCTHIO (0,92.

5) Haittu auana3oH u3MEeHEHUS JaHHOMN CITy4yaillHOW BEJTMYHUHBI.

Bapuanm-20.

Cpennuii )kMBOM BEC KOPOB paBeH 4135 Kr, a cpeliHee KBAIPATUYECKOE OTKIIOHEHUE
o =21 xr. Cuuras, 4TO >XKMBOH BEC KOpPOB SIBJISIETCA CIy4ailHON BEIMYMHON U
HOTYMHSIETCSI HOPMaJIbHOMY 3aKOHY paclpeeseHus, Tpedyercs:

1) Haiitn quddepeHunanbHy0 QYHKIMIO paclpeaeieHus Beca KOPOB.

2) Haiitu 3Hauenus o(x) u F(x) B Toukax X; = 352; X, = 373; x3 = 394; x4 = 415; X5
=436; x¢ = 457. [loctpouTs rpadvKu TUIOTHOCTH paCTIpEICIICHUs] BEPOSTHOCTEH.

3) Kaxoii npoueHT KOpoB UMEIOT BEC, 3aKIIOUEHHBIN B nipeaenax ot 350 go 450 xr.
4) C Kakoi BEpOSITHOCTHIO MOXKHO TapaHTUPOBATh, YTO MPEACIIBHOE OTKIOHEHUE
YKHUBOT'O BECa KOPOB OT CPEAHET0 X 3HaUeHus Oyaet He 6oisee 15,75 kr.

5) Haittu auana3oH u3MEeHEHUS JaHHOMW CITy4yailiHOW BEJTMYHUHBI.

3aoanue Ne 2

Crnydaitnas BenuurHa X pacnpeiesieHa o paBHOMEpHOMY 3akoHy X~R/a, b]
Haiitu :1) nuddepennmansuyio pynkiuto pacnpeneneaus f(x);

2) M(x) u o(x); 3) P(XE[o;]).
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Noel a1 b= a=2 B=2.8
Ne2 |a= b=38 a=6 B=6,75
Ne3d |a=3 h=9 0=5 B=5,77
Ned |a=8 b=12 a=10 B=10,78
Ne5 |a=5 b=10 a=6 B=6,91
Noe6 |a=10 b=17 a=15 B=16
Ne7 | a=0 h=8 o= 4 B=4,45
Ne8 |a= b=7 a=6 B=6,98
Ne 9 a=7 b=13 o=9 =9,95

Nel10 |a=11 b=14 a=9 B=9,67

Nell |a=6 b=9 a=7 B=7,75
Nel2 |a=7 b=15 o=11 B=12,25
Ne13 |a=8 b=14 a=9 B=11,5

Ne 14 | a=1 b=8 a=5 B=5,58

Nel5 |a=5 b=12 a=10 B=10,99
Nel16 |a=12 b=24 a=17 B=18,35
Nel17 |a=3 b=13 a=9 B=11,5

Ne18 | a=l b=7 a=6 B=6,81

Ne 19 a=15 b=20 o=16 B=16,55

Ne20 |a=14 p=21 a=19 B=19,88

3aoanue Ne 3

HenpepbiBHas ciyyaliHas BeIMYMHA pacipeiesieHa Mo MoKa3aTeIbHOMY 3aKOHY C

napamerpoMm A .Tpe6yercst:

1)CocTtaButh GyHKIMIO pacrpeaeiaeHus, PyHKIUIO TUIOTHOCTH 3TOU CITydaitHOM

BCIIMYUHBI,

2) Haiitu yucnoBble XapaKTEPUCTUKU U BEPOSATHOCTh TOTO, YTO CIIydaiiHas

BEJIMYMHA TIOITaJICT B MHTEpBAa (a,b).

3)
N‘_) 1 ﬂ, 20’25 a=077 b=133
Ne2 | A=05 a=10 b=15
Ne 3 A=12 a= b=3

b
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Ne 4 A=02 a=>5 b=6
Ne § A1=0,55 a=0,55 b=1,1
Ne 6 A=25 a=2 b=3
Ne 7 1=0,13 a=2 b=10
Ne 8 A=32 a=2 b=4
Ne 9 A=1 a=1 b=8
Ne10 | A=09 a=0,5 b=1,5
N1l |A=21 a=1,1 b=3,1
Nel12 | A-03 a=25 b=30
Ne13 | 1=05 a=0,9 b=1,1
Nel14d | 1= a=1 b=3
Nel15 | A=02 a=2 b=4
Ne 16 A=0.6 a=2 b=5
Ne 17 i =] a=0,9 b=1,1
Ne 18 A=1,4 a=1 b=3
Nel9 | A=05 a=2 b=3
Ne20 | A=07 a=2 b=1

Ilpumepor pewenus munogvix 3adau

3anaual. [Ipeanonaraercs , yTo cpeaHUM AMAMETP, BBITyCKaeMbIX TpyO paBeH 160

MM, a CpejiHee KBaJpaTH4eCKOe OTKIOHEHHE COCTaBIAeT O =8MM. Cuypras, 4o

Mpeiell MPOYHOCTU BBITYCKAEMOW MapTUH TPYO MOJUUHSIIETCS HOPMAIBHOMY 3aKOHY
pacnpezeneHus, TpedyeTcss HauTu:
1) mubdepennmansuyro GYHKIHUIO U IOCTPOUTE €€ rpaduK;
2) BEpOATHOCTh TOTO, 3HAYEHMS CIy4allHOW BEIUYMHBI OyIyT COAEpPkKAThCA B
uHrepBaie ot 155 g0 170 mm;
3) ompenenuTh Kakoe MpeaeiabHOE OTKIOHEHHE B Ty WJIM JPYTyl0 CTOPOHY OT
MaTeMaTHYECKOT0 OKUJAHUSI MOKHO FapaHTUPOBATh € BEpOATHOCTHIO 0,9901;
3) ¢ KaKoil BEpOATHOCTHIO MOXKHO rapaHTUPOBATh, YTO MPEAEIBHOE OTKIOHEHNE
nuaMmerpa TpyO OT cpellHero 3HaueHus OyAeT paBHO 12 Kr;
4) Bech AMana3zoH U3MEHEHHU JaHHOM CIIy4ailHOW BEJIMYMHBI.

Pewenue.
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1)Cnyyaitnas BenmuurHa X MMEET HOPMAIbHOE paclpeiesieHne, €Cly €€ MIIOTHOCTh

(x-a)’

pacripesiesieHuss UMEET BHJI: f(x): e 2 , tne a=M(X) — maremarndeckoe

oV2n
0XMIaHNE, G = G(X)- CpeHee KBaIpaTHYHOE OTKIOHEHHE.
' _ _ Y
B narmeit 3agaue @ = 160mm, o =8mm , Torma f(x)= me

Jns  moctpoeHuss rpaduka TIJIOTHOCTH BEPOSTHOCTH JIAaHHOW — CIydailHOM
BEJIMYMHBI MO OCSIM OTKJIAJIbIBaeéM paBHbIA MacmTad; nmo ocu OX Ha 1 eauHuUIly
MacmTadba 8 MM, a M0 BEpTUKaJIbHOU ocu Ha | enunHuiy Macmrtada npuxoaurcs 0,01
3HaueHus QyHkiuu f(x).

1
Touka A(a;—\/2_) - TOYKa MakcuMyma rpapuka (yHKIHH, IOJICTaBUB JAHHBIE,
o2

1 1
nonyuum: A(160, 0,05). Touku Bl(a_a;a—\/2_7ze)’ Bz(a+0;m) €CTh TOYKHU

neperuda rpaduka KpuBOH BEPOSITHOCTH, OTCIO/IA TTOTYYUM:
B1(152, 0,03),B2(168,0,03). Ocb OX siBnsieTcst acuMnTOTOM rpadguka GyHKIUY.

[Toctpoenue.
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0,05

0,03

v

0 130 132 146 152 160 168 176 184 192

2) BeposiTHOCTh NONAlaHUsI HOPMAJIBHO PaclpeiesIeHHON cly4yailHON B 3aJJaHHBII

WHTEPBaJI BBIUUCIAETCS IO popMyTie:

P(a<X<ﬁ)=q5(ﬂ_“j—cp(“_aj,

(o3 (o2

2

1

e ¢(x)= 7Ie * 4t - naTerpanbHas GyHkius Jlamaca (Tabl1. 3 IPHIOKEHHS).
27 0
P(155< X <170)= @(@) - @(%j = @(%} - q;(_ %} _

= d(1,5)+ @(0,625) = 0,3944+ 0,2357=0,6301.
Urak, y 63,01% 1py0 cpenanuii pazmep quamerpa OyAeT 3aKIF0OUEH B UHTEpPBaJie
(155 -170) mm.
3) BepoaTHOCTH TOTO, YTO HOPMAJIBLHO paclpeAesieHHas: clyJaiiHas BEIMYUHA

OTKJIOHHUTCA OT MATCMATHYCCKOI'O OKUIaHWA MCHbIIC YCM HA BCIIMYMHY & paBHA:

P(X -d/<e)= 2@(2) :

B ycioBun 3a1a4u U3BECTHO:

P(X —d| < £)=09901 m.c 2@[£j ~0.9901 2@[ = 0.49502

(o2

ij 10,9901
O

Haxoaum no taGiure 3(mpuiiokeHne) 3HadeHue apryMeHTa 1o 3Ha4eHU0 QyHKITUU

£ _058=£=2580=258-8=2064

(o}
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C BepositHOCThIO 0,9901 MOXKHO rapaHTHPOBaTh, YTO OTKIOHEHHE OYAET MEHbIIIE,
gem 20,64 MM.

4)BepoATHOCTh TPEAENBFHOTO OTKJIOHEHHS 12MM MOKHO BBIYHUCIHTBH, MOJCTABIISSA
JaHHBIC 331294 B hopmyiy:

P(X —d<12)= 2@(%) =2(1,5)=2-0,4332=0,8664

C BepostHOCcThIO 0,8664 MOXHO rapaHTHUPOBATh, YTO OTKJIOHEHHE AUAMETPA TPYO

OT CpeJHEro 3HaueHus Oy1eT MeHble 12 MM.
5) [y HaxOXKIEHUs BCETO AMana3oHa BOCTOIB3YEMCS MPABHIOM TPEX CUTM IS
HOPMAJIbHO PAcHpe/eIeHHOM CIydalHOW BEJIMYUHBI, KOTOPOE€ COCTOUT B
CJIEIYIOIIEM: €CJIHM CiydyailHas BEeJIMYMHA paclipesielieHa 0 HOPMaJIbHOMY 3aKOHY,
TO TOYTH BCE €€ 3HAYCHMSA IONagaroT B WHTEpBad, (a—30;a+30)KoTophIil
SBJISICTCSI IUANa30HOM M3MEHEHUS 3HAUYCHUU CITy4alHOUN BEJIMYMHBI.
B mamem npumepe momyunm: (160—-3-8;160+3-8) = (136;,184), takum obpaszom
JMaMeTp BBITyCKaeMbIX TpyO OyzaeT B mpenenax oT 136 mm 1o 184 mm.

3anaua 2.
CnyuaiiHast BenuunHa X pacrpeesieHa o paBHOMEPHOMY 3aKOHY X~R[6;17]
Haiitu :1) nuddepennnanbuyio QyHKIMIO pacnpeneacHus f(x);
2) M(x) u o(x); 3) P(XE[15;15,99]).

Pemenue.

1) Jnst naxoxxaenus: GyHKIUU f(x) BOCHIOIb3yeMcsl (hOPMYJION:

0, x<a; 0, x<6;
1
xX)=4——, a<x<b; _JL :
JS(x) P f)=17 6<x<1T;
0, x>b.
0, x>17.

2) Haxoaum 4nciioBbIE XapaKTEPUCTUKU ATOTO paclpeielICHUs] PABHBI

2 2
ath _6+17_ 1o pyo =9’ _(17-6 000

M(x) =
) 12 12

o(x) =/10,08 ~ 3,17
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3) BeposiTHOCTB NOMNagaHus Cay4ailHON BEIMYHUHBI B TPOMEXKYTOK [15;15,99]

HAXOJIUM , HCTIONB3YS (hopmyiTy

P(agXSﬂ)zi_a
—d

Otcioma P(X e[151599]) = 151’979 _615 _ 01919 ~ 0,09

3ajaua 3.

HenpeppiBHas ciydaiiHasg BeIWYMHA pacnpeiesieHa IO IMOKa3aTeIbHOMY
3aKOHy ¢ mapameTpoM+ =2 CocTaBuTh (YHKIHUIO pacupenencHus, (QyHKIHIO
IUIOTHOCTH 3TOW CIy4alHOW BEJIMYMHBI. HalTW 4YUCIIOBBIE XapaKTEPUCTUKHU U

BEPOSITHOCTh TOT'O, YTO CIy4yaiiHas BeJM4YrHa nomajet B uarepnan (0,3;1).

Pewenue.
1 )ckomasi IIIOTHOCTH paclpeesieHus

0, nopu x <0
r@=1

. OpH x=0

Hckomast pyHKIMS pacnpeeneHus

0, opH x <
Fay={
1-e™*", mpm x=0.

2) Io ycnoBuro 4 =2 CremoBaresnbHo,

1 11
=~=05 D) =—=—=025

o

M(X) =olx)=

| —

s naxoxaenus BeposatHoctu P(0,3<X<1) BocnionbzyeMcst popmyioi

Pla -:ch:b:lzé'_’iﬂ —e™ %

Tora, P03 <X <)=e” @03 o=@ =08 _ =2 4 g 54901352 0414
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UTOTI'OBBINA TECT IO TEME: «CJIYYAWHBIE BEJIUUYUHBI»

1. Cayyaiinas BeanunHa X 3aJ1aHa 3aKOHOM pacnpeaejeHust
X X, X, ces x

n

P P 1) oo Py
CyMMa BeposiTHOCTEH paBHA :

1) 2 p, =0,5 2) moboMy yuciIty
i=1

3) Zpizl 4) Zp[:oo
i=1 i=1

2. lna cay4yaiiHOoi BeJM4uHbI X u3BecTHa aucnepcusi D(X). Toraa cpennee
KBA/IpaTHYeCcKoe OTKJIOHEeHUe HaxXoauTces mo gopmyJie:
1) o=|D(X) 2) o=+/D(X)

1

JD(X)

3) o=(D(X))’ 4) o=

3. Cay4aiiHasi BeJIMUMHA Y MMeeT Psijl pacnpeiesieHus:
Yy 1 2 5 8 10
p 0,1 0,1 0,4 0,2 0,2
Torma maremaTudeckoe oxuganue M(Y) 3Toi ciy4ailHOM BeJIMYUHBI PABHO...

4. JIuckpeTHOM CIAy4YalHOH BeJIMUYMHON HA3BIBAECTCH CIAyYAHAS BEJIUYUHA,
KOTOpas:

1) MOXET NpUHUMATH BCE BO3MOXKHBIEC 3HAUECHUS U3 HEKOTOPOTO KOHEYHOTO HUJIU
OECKOHEYHOI0 MPOMEXKYTKA;

2) NpUHUMAET OT/AEJIbHbIE N30JIMPOBAHHBIE 3HAYEHUS C ONPEIEICHHBIMU
BEPOSITHOCTAMU;

3) B pe3ynbTaTe OIbITa MOKET MPUHUMATh TO WM MHOE 3HAUYCHHE, 3apaHee 10 OIbITa
HENU3BECTHOE;

4) B pe3ynbTaTe onbiTa IPUHUMAET TpeOyeMoe 3HaUeHHE.

5. Juas cay4yaitHo# BeJMuMHbI X M3BeCTHO, YT0 M(6X)=30. Torna M(X)=....
6. /Iucnepcus TMCKPETHOM CJy4ailHOM BeJMYNHBI X HAX0AUTCH 10 Gopmy.ie:
1) D(X)=M(X -M(X)|) 2) D(X)=M(X*>-M(X)")

3) DIX)=M(X -M(X) )’ 4) D(X)=M(X -M*(X) )

8. 3amousHuTh mpomyck B ciaeaymonieM cBoiictBe qucnepcun: D(CX)=....D(X)
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9. Juddepenuuanbuas GyHKus pacnpenesieHus f(x) HenpepbIBHO
CJIyYallHOM BeJIMYUHbI HAXOAUTCH 10 popmy.ie:

1) f(x)=F'(x) 2) f(x)= IF (x)dx
3 f(x) = IF (x)dx 4) f(x)=F(x)

10. [Ins HenpepbIBHOM CJIy4ailHOH BeJIHYUHBI X CylIeCTBYET IJIOTHOCTh
pacnpeneienus f{x). Toraa If (x)dx =

1)0 2) 1
3)0,5 4) o

11. HuTerpajbHas GyHKUMs pacnpeaeeHus: BeJTHYHMHbI X UMeeT BH/:

0 npu x<0

F(x)=1x" npu 0<x<1

1 npu x>1

Toraa pyHkums mI0THOCTH f(X) ITOM C/Iy4ailHON BeJUYUHBI UMeeT BH/:

0 npu x<0 0 npu x<0
D fx) =% npu 0<x<1 2) f(x)= x44 npu 0<x<1
1 npu x>1 0 npu x>1
0 npu x<0 0 npu x<0
3) f0={3¢ mpu 0<x<1 D =l mpu 0<xt
1 npu x>1 0 npu x>1

12. Jlisi HempepbIBHOM CJIYYAHMHOM BeJIMYMHBI X MaTeMaTH4eCKoe
0KMAAHUE HAXOAUTHLCH M0 popmy.ie:

o]

1y M) = [(x+ f(x)dx 2) M(x)= [ x- f(x)dx

—00

3) M(x)= [ f(x)dx 4) M(x) = [x* - f(x)dx



13. ®yHknus pacnpeaejeHusi BEPOSITHOCTEN CIIy4YaiiHON BeJIMYUHbI X
uMeeT BUA:

0 npu x<0

1
F(x)=<—x npu 0<x<4
(x) o p

1 npu x>4

BeposiTHOCTB TOr0, 4TO CJIy4aiiHasi BeJIuunHAa X MONaaeT B HHTEpBaJ (2;7)
paBHa:

1)1 2)0
41 7
3) “ 4) 3
14. CayuaiiHas BeJU4YHMHA X 3a/1aHA IVIOTHOCTHIO pacipeie/ieHus :
0 npu x<0
sinx

f(x)= > npu 0<x<r

1 npu x>z

Torna pynkuus pacnpeaeieHus: MMeeT BUA:

0 npu x<0 0 npu x<0

1) F(x)= —c;)sx npu 0<x<r 2) F(x)= l—czosx npu 0<x<rw
1 npu x>nx 1 npu x>nx
0 npu x<0 0 nmpu x<0

3) F(x)= —c;sx npu 0<x<rz 4) F(x)= l—czosx npu 0<x<rx
0 npu x>nrm 0 npu x>rm

15. Cayuaitnas BeinuuHa X 3a1aHa q1uddepeHunanbHoi QyHKIueH

pacupeaesieHusi f(x) = éx B uHTepBaJie (0;4). Bue 3Toro uurepsajia f(x)=0.

MarteMaTn4yecKoe 0:KUIaHUe ITON BeJIMYMHbI PABHO:
8 1
1)2 2) - 3)1 4) —
) )3 ) )3

16. HenpepsbiBHas ciiyyaiiHas BeJJUYMHA X HA3bIBACTCS pacnpeae/ieHHOU
10 HOPMAJIbHOMY 3aKOHY, €CJIH IJIOTHOCTh BEPOSITHOCTH f(X) 3agaeTcs
BbIPAaKEHUEM:



_ (x-a)’ 1 _ L)

_ 252 Z—K 20
) f(x)=/ 2) f(x) "

1 (x—az)z 1 _ (x—a2>2
3) f(X):—r £ 2 4 () =——=1 *

o271 oA\ 21

17. TInoTHOCTH pacnpeaesieHus CAy4YailHON BeJIMYUHBI X UMeeT
1 _ (x8)

f@)=—t 1%
BU/IL: = \/_ . YCTaHOBHUTH COOTBETCTBHE MEKIY 3HAYEHUSIMU
2

YUCJTOBBIX XapPaKTECPUCTUK cnyqaﬁﬁoﬁ BCJIMYUHBI:

I )maTematnueckoe oxunanue M(x)= a)9
2)nucnepcusi D(x)= 0) 8
3)cpeaHee KBaJIpaTHYECKOE OTKIOHEHUE o (x) = B) 81

18.Ecau ciyyaiiHas BeJu4uHa X pacnpeaejieHa 10 HOPMAJIbHOMY 3aKOHY,
TOr1a TOYKH Neperuda KpuBoii HOPMAJIBbHOI'0 3aKOHA paclpe/ieJeHus
HMEKT KOOPAUHATHI:

1)(ai0'; 012%@} 2)(0\/12_”@; aio]
3) (ia; Glzﬂj 4) (aia; 0\/1%)

19.BeposAITHOCTB TOT0, YTO OTKJIOHEHHE HOPMAJILHO pacipeae/ieHHOU

CJIy4ailHOU BeJUYHMHBI X 10 a0COJHTHOM BeJIMYUHE MEHbIIIE 32IaHHOT0

NOJI0KHTEABHOTO HHeaa O HaxoauTcs no gopmy.ie:

1) P(x—al<e)=1- 2@(% 2) P(x—dl<e¢)= 2@@)
(o2 (o2

3) P(x-ol<e)=1- 2®[£j 4) P(x—al<e)= 2@(Ej
o o

20. MaremaTu4ecKoe OKMAaHNe U JUCTIEPCHSI HOPMAJIBbHO pacnpeaeaeHHo
CJIy4ailHO# BeJMYNHBI X COOTBETCTBEHHO paBHbl M(x)=4; D(x)=25. Torna

BEPOSITHOCTb TOI'0, YTO CJAYYAHHAsI BeJIMYUHA NONAaeT B HHTepBaJ (2;9)
paBHa....
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1. EMenpgHOB

2. Kypc Bricuieit mateMaTuku. Teopusa BeposTHOCTEH. JIeKuu u

I'.B.

MaTEMaTU4YECKOM

M.:Jlanb,2007.

Jluteparypa

3agavyHuK

1o

TEOpHUU

BEPOSTHOCTEMN

u

cratuctuku/I'.B.EmenssanoB.-U3a.2-e,ctep.-

NpakTUKyM: ydebHoe mocoOue/moa obmei pen. WM.M.Ilerpymiko.-

N3n. 3-e,ctep.-M.: Jlanp,2008.

3. Ilucemennsii, J[.T. KoHCIIEKT JIEKLMH 110 BBICIIEH MaTeMaTHUKE: TTOJIHBIN

kypc / JA.T. IluceMennsiit. — 11-e uzn. — M.: Alipuc-npecc, 2013. — 608 c.

Ipunoxkenus
Ta6auna 1
m
3nauenns pynxiuu P (m) = % e
a/m 0 1 2 3 4 5 6 7
0,1 0,90484 09048 00452 00015 00000 00000 00000 00000
0,2 81873 16375 01638 00109 00006 00000 00000 00000
0,3 74082 22225 03334 00333 00025 00002 00000 00000
0,4 67032 26813 05363 00715 00072 00006 00000 00000
0,5 69653 30327 07582 01264 00158 00016 00001 00000
0,6 54881 32929 09879 01976 00296 00036 00004 00000
0,7 49659 34761 12166 02839 00497 00070 00008 00001
0,8 44933 35946 14379 03834 00767 00123 00016 00002
0,9 40657 36591 16466 04940 01112 00200 00030 00004
1 36788 36788 18394 06131 01533 00307 00051 00007
2 13534 27067 27067 18045 09022 03609 01203 00344
3 04979 14936 22404 22404 16803 10082 05041 02160
4 01832 07326 14653 19537 19537 15629 10420 05954
5 00674 03369 08422 14037 17547 17547 14622 10445
6 00248 01487 04462 08924 13385 16062 16062 13768
7 00091 00638 02234 05123 09123 12772 14900 14900
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Taoauna 2

.
3HavyeHust QyHKIUH P(x) = \/— e ?
27

X 0 1 2 3 4 5 6 7 8 9

0,0 0,3989 | 3989 | 3989 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 3970 3965 | 3961 3956 | 3951 3945 | 3939 | 3932 | 3925 | 3918
0,2 3910 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825
0,3 3824 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3697
0,4 3683 3668 | 3652 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 3521 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 3372 | 3352
0,6 3332 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 3123 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0,8 2897 2874 | 2850 | 2827 | 2803 | 2780 | 2956 | 2732 | 2709 | 2685
0,9 2661 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
1,0 2420 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 2179 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 1989 1965
1,2 1942 1919 | 1895 | 1872 | 1849 | 1826 | 1804 | 1781 1758 | 1736
1,3 1714 1691 1669 | 1647 | 1626 | 1604 | 1582 | 1561 1539 | 1518
1,4 1497 1476 | 1456 | 1435 1415 1394 1374 | 1354 | 1334 1315
1,5 1295 1276 | 1257 1238 1219 1200 | 1182 | 1163 1145 1127
1,6 1109 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,7 0940 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1,8 0790 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669
1,9 0656 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 0540 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
2,1 0440 0431 | 0422 | 0413 | 0404 | 0396 | 0387 | 0379 | 0371 0363
2,2 0355 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0297 | 0290
2,3 0283 0277 | 0270 | 0264 | 0258 | 0252 | 0246 | 0241 | 0235 | 0229
2,4 0224 0219 | 0213 | 0208 | 0203 | 0198 | 0194 | 0189 | 0184 | 0180
2,5 0175 0171 | 0167 | 0163 | 0158 | 0154 | 0151 | 0147 | 0143 | 0139
2,6 0136 0132 | 0129 | 0126 | 0122 | 0119 | 0116 | O113 | 0110 | 0107
2,7 0104 0101 | 0099 | 0096 | 0093 | 0091 | 0088 | 0086 | 0084 | 0081
2,8 0079 0077 | 0075 | 0073 | 0071 0069 | 0097 | 0065 | 0063 | 0061
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29 0060 | 0058 | 0056 | 0055 | 0053 | 0051 | 0050 | 0048 | 0047 | 0046
3,0 0044 | 0043 | 0042 | 0040 | 0039 | 0038 | 0037 | 0036 | 0035 | 0034
3,1 0033 0032 | 0031 | 0030 | 0029 | 0028 | 0027 | 0036 | 0025 | 0025
32 0024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 | 0019 | 0018 | 0018
3.3 0017 | 0017 | 0016 | 0016 | 0015 | 0015 | 0014 | 0014 | 0013 | 0013
3,4 0012 | 0012 | 0012 | 0011 | 0011 | 0010 | 0010 | 0010 | 0009 | 0009
3,5 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0007 | 0006
Taoauma 3
1
3HavyeHust GyHKIUU D(x) = ﬁ ) ‘([e dt
X 0 1 2 3 4 5 6 7 8 9
0,0 | 0,0000 | 0040 | 0080 | 0120 | 0160 | 0199 | 0239 | 0279 | 0319 | 0359
0,1 0398 | 0438 | 0478 | 0517 | 0557 | 0596 | 0636 | 0675 | 0714 | 0753
0,2 0793 0832 | 0871 | 0910 | 0948 | 0987 | 1026 | 1064 | 1103 | 1141
0,3 1179 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517
0,4 1554 1591 | 1628 | 1664 | 1700 | 1736 | 1772 | 1808 | 1844 | 1879
0,5 1915 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0,6 2257 | 2291 | 2324 | 2357 | 2389 | 2422 | 2454 | 2486 | 2517 | 2549
0,7 2580 | 2611 | 2642 | 2673 | 2708 | 2734 | 2764 | 2794 | 2823 | 2852
0,8 2881 2910 | 2939 | 2967 | 2995 | 3023 | 3051 | 3078 | 3106 | 3133
0,9 3159 | 3186 | 3212 | 3238 | 3264 | 3289 | 3315 | 3340 | 3365 | 3389
1,0 3413 3438 | 3461 | 3485 | 3508 | 3531 | 3554 | 3577 | 3599 | 3621
1,1 3643 3665 | 3696 | 3708 | 3729 | 3749 | 3770 | 3790 | 3810 | 3830
1,2 3849 | 3869 | 3883 | 3907 | 3925 | 3944 | 3962 | 3980 | 3997 | 4015
1,3 4032 | 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
1,4 4192 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1,5 4332 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4429 | 4441
1,6 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
1,7 4554 | 4564 | 4573 | 4582 | 4591 | 4599 | 4608 | 4616 | 4625 | 4633
1,8 4641 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706
1,9 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
2,0 4772 | 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 4808 | 4812 | 4817
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2,1 4821 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4854 | 4857
2,2 | 4861 | 4864 | 4868 | 4871 | 4875 | 4878 | 4881 | 4884 | 4837 | 4890
2,3 4893 4896 | 4898 | 4901 | 4904 | 4906 | 4909 | 4911 | 4913 | 4916
24 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | 4932 | 4034 | 4936
2,5 4938 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | 4951
2,6 4953 4955 | 4956 | 4067 | 4959 | 4960 | 4961 | 4962 | 4963 | 4964
2,7 4965 4966 | 4967 | 4968 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974
2,8 | 4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 4979 | 4980 | 4981
2,9 4981 4082 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | 4986
X X X X
3,0 0,49865 3,5 0,49977 4,0 0,499968 4,5 0,4999966
3,1 0,49903 3,6 0,49984 4,1 0,499979 4,6 0,4999979
3,2 0,49931 3,7 0,49989 4,2 0,499987 4,7 0,4999987
33 0,49952 38 | 049993 | 43 0,499991 4.8 0,4999992
3,4 0,49966 3,9 0,49995 4,4 0,499995 4,9 0,4999995
Conepxanue
Beenenue 3
Paznen 1 «Cnyqaiinbie cOOBITUSI 4
Tewma 1. OTHOCUTENBHAS YacTOTa. BEpOSTHOCTH COOBITHSA. 4
1.1.Pemienne 3a1a4y B ayAUTOPUH 4
1.2. JlomaiiHee 3amaHue 5
Tema 2. JleiicTBus HaJ COOBITUSIMU 6
2.1.Pemenue 3a1a4 B ayJMTOpUN 6
2.2. JlomaiiHee 3aj1aHue 9
Tema 3. @opmyna moaHON BeposiTHOCTU. DPopMysia TUIIOTES 10
3.1.Pemenne 3a1a4y B ayAUTOpUH 10
3.2. JlomalHee 3a7aHue 12
Tewma 4. [IoBTOpHBIE HE3ABUCUMBIE HUCIIBITAHUS 13
4.1.Pemienue 3a7a4 B ayJUTOPUU 16
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4.2. JlomamiHee 3a1aHue
KontponbsHas pabota «CiydaiiHbIE COOBITHS
Peunienrie THOBBIX MPUMEPOB
Htorossiii TecT 1o Teme «CiydailHble COOBITHS

Paznen 2 «CiyyaiiHasi BETUYHUHAY

Tema 1./luckperHas ciayyaiiHas BeIMYMHA. 3aKOHBI pacipeeIcHusl.

UucnoBble XapaKTEPUCTUKH.
5.1.Pemenue 3a1a4 B ayAUTOPUHA
5.2. JlomalHee 3agaHue
KoHnTtponbHas padbota o teme «/luckpernas ciayyaiiHas BeJIMUUHA
Peuienrie THIOBBIX MPUMEPOB
Tema 2. HenpepbiBHas ciiyyaliHasi BEJIMYMHA
5.1.Pemienue 3a1a4y B ayAUTOPUH

5.2. JloMmaiHee 3agaHue

KontponwsHas padota o teme «HenpepsiBHas ciydaifHasi BEIUUYUHA

Tema 3.3aKk0oHbI pacnpeesIeHUs CIIy4YallHOW BEJTMYUHbI
5.1.Pemenne 3a1a4y B ayAUTOpUH
5.2. JlomaiHee 3a1aHue
TumnoBol pacyeT «3aK0OHbI paclpeleNICHUs CIIy4allHON BEJTMYUHBI»
Petienrie TUIOBBIX MPUMEPOB
Hrorossiii TecT o teme «CiaydaitHasi BEIIMUYUHA
Jlureparypa

[Tpunoxenus

16

17
27
33
38

38
38
42
43
52
60
60
62
63

67
69
70
80
85
89
89

95



Meronuueckue ykazaHus
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