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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB
1. O0aacTh NPpUMEHEeHUs
®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
muctuIuinael «Teopust BeposTHOCTEH M MaTeMaTUyecKash CTaTHCTHKa», BXOJSIIEH B COCTaB
IPOTPaMMBI ITOATOTOBKH CIIEIIMATIMCTOB CPEIHET0 3BEHA IO crieuanbHOCTH «HpopMamonHsie
CHCTEeMBbl M MporpamMmmupoBaHue». Padora oOy4yawmmxcss BO B3aMMOJEHCTBHHM €
npemnojaaBareyieM 52, Ha caMOCTOATENbHYIO padoTy 20.
2. O0beKThI OLCHUBAHUS — Pe3YJIbTATHI OCBOCHUS M CUMILINHBI
@®OC no3BOJIIET OLIEHUTH CIEAYIOIIME PE3YJbTaThl OCBOCHMS AUCLUILIMHBL «Teopus
BEPOSITHOCTEM M MareMarhuyeckas craTucTtukay B cooTBeTcTBUH ¢ PI'OC cneumnanbHOCTH
«H(popMaiMoHHBIE CUCTEMBI M TPOTPAMMUPOBAHUE:
YMEHHS:
- pacro3HaBaTh 3a7ady W/WiIH TpoOJieMy B MPOPECCHOHATHPHOM HW/HIU COIHATEHOM
KOHTEKCTE;
- aHAJIM3UPOBATH 33/1a4y W/WIIU MPOOJIEMY U BBIACIATH €€ COCTaBHbIC YacTH;
- ONPENIeNATh 3TAIbl PEIICHUs 3a/1a4H;
- BBUBIATh U 3((HEKTUBHO MCKaTh MH(POPMAIUIO, HEOOXOMUMYIO Il PEUICHHS 3a]aud
W/ TTPOOJIEMBI;
- COCTaBUTb IJIaH JEUCTBUS; OIPEIEIUTh HEOOXOIUMBIE PECYPCHI;
- BJIAJICTh aKTYaIbHBIMU METOJIaMU pa0OThI B MPOPECCUOHANBHON M CMEXKHBIX chepax;
- peaIn30BaTh COCTABJICHHBIN TUIaH;
- OLEHUBATh pe3yabTaT M TOCIEACTBHUS CBOUX JACUCTBUI (CAMOCTOSITENIBHO WIH C
MOMOIIIbI0 HACTABHUKA)
- OmpenessaTh 3a7aud IJis MOHMCKa MH(POpPMAIUH; ONpenesaTh HEOOXOAUMbIE UCTOYHUKU
uH(pOpMalny; IUIAHUPOBATH MTPOLIECC TOUCKA;
- CTPYKTYPHPOBATh MOJIy4aeMyro HH(OpMaLINIO;
- BBIICNATH HamOoJiee 3HAUYMMOE B IEpeyHe HMH(OpMAIMK; OLEHHBATH MPAKTUYECKYIO
3HAYUMOCTh PE3yJIbTATOB MOMCKA; OPOPMIIATH Pe3yIbTaThl IOUCKA,
- OpPraHM30BbIBaTh PadOTy KOJUIEKTHBA M KOMAHJIbl; B3aUMOJECHCTBOBATH C KOJUIEraMH,
PYKOBOJCTBOM, KJIMEHTaMHU B X0J1¢ TPOHECCHOHATBHON ACSITENFHOCTH;
- TPaMOTHO H3JaraTb CBOM MBICIU U OQOPMIATH JAOKYMEHTBI MO MpPOo(hecCHOHATBHOU
TEMaTHKe Ha TOCYAapCTBEHHOM SI3BIKE, IPOSIBIIATH TOJEPAHTHOCTH B pabovyeM KOJIEKTHUBE;
- IPUMEHSTh CPEACTBA UH(DOPMALIMOHHBIX TEXHOJOTHH Ui peleHus npodeccrnoHalbHbIX
3a/ay;
- HCIIOJIb30BATh COBPEMEHHOE MTPOTrPaMMHOE 00ECTIeUeHUE;
- TIOHUMAaTh OOIIMI CMBICI YETKO MPOM3HECEHHBIX BBICKA3bIBAHHI HA HM3BECTHBIC TEMBI
(mpodeccuoHanbHbIE U OBITOBBIE), TOHUMATh TEKCTHI HAa 0a30BbI€ MPOGECCUOHATIBHBIE TEMBIL;
- y4acTBOBaTh B JMAajorax Ha 3HaKOMble oOIIMe U MpodecCHOHATbHBIE TEMBI; CTPOUTH
IIPOCTHIE BBICKA3bIBAaHUS O ceOe U 0 CBOEH MpoecCHOHATbHON AESTETbHOCTH;
- KpaTKO 00OOCHOBBIBaTh U OOBSACHUTH CBOM JEHCTBHS (TEKYIIHUE U TUIAHUPYEMBIE );
- mucaTh MPOCThIE CBS3HBbIE COOOINEHHS HAa 3HAKOMBIE WM HWHTEpPECyollne
npodeccuoHaNbHbIE TEMBI.

3HAHUSA:

- aKTyaJbHBIH MpO(ecCHOHANBHBII M COLUUATbHBIA KOHTEKCT, B KOTOPOM MPUXOIUTCS
paboTaTh U KUTb;

- OCHOBHBIE HMCTOYHHUKH HHGOpPMAlMM U Pecypchl Ui pelieHusl 3ajad U mnpodiieM B
npo¢eCCHOHATBLHOM H/MITH COLIMAIbHOM KOHTEKCTE;

- QJITOPUTMBI BBITIOJIHEHUS pa0OT B MpoeccHOHANbHON U CMEXHBIX 00J1acTX;

- METOBI pabOTHI B MPO(ECCHOHATBHOMN U CMEXHBIX chepax;

- CTPYKTYpY IUIaHa AJisl peleHus 3a1ay;

- IOPSIOK OLIEHKU PE3yJIbTAaTOB PELICHHUs 3a7a4 NPo(ecCHOHANTBHOM NesTeTbHOCTH
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- HOMEHKJIaTypbl WH(OPMAIMOHHBIX MCTOYHHKOB, MPUMEHSEMBIX B MPO(eCcCHOHATLHOM
NeSITeTbHOCTH;

- PUEMBI CTPYKTYPUPOBAHUS UH(DOPMALIHH;

- (hopmaT odopmiteHUS pe3yabTATOB MOUCKA HH(DOpMAIHH;

- TICUXOJIOTHYECKHE OCHOBBI JCSITEILHOCTH KOJJICKTUBA, MCHXOJOTUYECKUE OCOOCHHOCTH
JMYHOCTH;

- OCHOBBI IPOEKTHOM JIEATEIHHOCTH;

- 0COOCHHOCTH COITUAILHOTO U KYJIBTYPHOTO KOHTEKCTA;

- mpaBuiIa 0(OPMIICHHS IOKYMEHTOB U TIOCTPOSHUST YCTHBIX COOOIIECHUH;

- COBPEMEHHBIC CPEJICTBA M YCTPOWCTBa MH(OpMATH3AIMU; MOPSAOK UX NMPUMCHEHUS H
nporpaMMHoe o0ecrieueHre B MpopeCCHOHATIBHOMN IEATEIbHOCTH

- TIpaBHJIa IOCTPOCHUS MPOCTHIX U CIIOKHBIX MPEIOKCHUN Ha TPOPECCUOHATBLHBIE TEMBIL

- OCHOBHBIE O0IICYNOTPEOUTETBHBIC TIIAroibl (ObITOBAs U IPO(eCCHOHATbHAS JIGKCHUKA);

- JICKCHYECKUH MUHUMYM, OTHOCSIIMICS K OIMCAHUIO MPEIMETOB, CPEICTB M IPOIIECCOB
po(hecCHOHANTLHOM e TEIbHOCTH,

- 0COOCHHOCTHU TIPOU3HOIICHUS;

- MpaBUJIa YTCHUS TEKCTOB MPO(HECCHOHATLHOM HAITPABICHHOCTH.

Brrenepeunciennbie yMEeHUs1, 3HaHUS HAIIPaBIeHB! Ha GOpMUPOBaHUE Y 00yUYarOIIUXCSI
CJEAYIOIINX 00X KOMIEeTeHIIUIA:

OK 01. Beibupats criocoOsI pemieHus 3a1a4 npodeccuoHaaIbHON AeSITENbHOCTH MPUMEHUTEIIBHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHalu3a W HHTEpIpETaluu
uHpopMalui, U1 UHGOPMALMOHHBIE TEXHOJOTUH Ui BBINOJHEHUS 337ad MpodeccrHoHaTbHON
JESITEIIbHOCTH.

OK 04. D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 05. OcymecTBisTh YCTHYIO U IMUCbMEHHYIO KOMMYHHMKAIUMIO HA TOCYAApCTBEHHOM SI3bIKE
Poccuiickoii @enepaiuu ¢ yueToM 0COOEHHOCTEN COLUAIbHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 09. Ilonp3oBarbcs NpodecCHOHANbHOW JIOKYyMEHTalMeHd Ha TroCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJIbTATOB 0CBOEHUS! AN CHMIIJIMHbBI

KoHTpOIIb 1 OLIEHKa pe3ynbTaToOB OCBOCHUS — 3TO BBISBICHHUE, N3MEPEHUE U OLICHUBAHHE
3HaHWUH, yMEHUN U GOPMUPYIOLIUXCS OOIIMX KOMIIETEHIIUH B paMKaX OCBOEHUS AUCLUILIINHBI.

B cootBerctBuM ¢ y4yeObHbpiM mnaHoMm crnenmansHocTH (09.02.07 MHOpManmoHHBIE
CUCTEMBI U IPOrpaMMHUpOBaHKeE U pabouell mporpaMMoil AucuuIInHbl «Teopust BeposiTHOCTEN U
MaTeMaTH4yecKas CTaTHUCTHKa» IPEAyCMaTpUBAETCA TEKYIIMH M IMPOMEXYTOUHBIN KOHTPOJIb
pe3yJbTaToOB OCBOEHUSI.

3.1 ®opMBI TeKylIEro KOHTPOJISA

Texymuii KOHTPOJIb YCIEBAEMOCTHU TMPEACTaBIsAET co00i MPOBEPKY YCBOEHHS y4EOHOTO
MaTepHala, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSKEHUH Kypca 00ydeHHUs.

Texymuii KOHTPOJb PE3yJabTaTOB OCBOEHHUS AMCLUMILIMHBI B COOTBETCTBUU C paboueit
IpOTrpaMMOM TUCHMIUIMHBI TPOUCXOAUT MPH UCHOIB30BAHUU CIEAYIOIIUX 00s3aTeabHbIX (OpM
KOHTPOJISL:

- IPOBEpPKa BHIMOJIHEHUS KOHTPOJIbHBIX paboT.

Bo Bpems npoBeneHust yueOHBIX 3aHATUN JOMOJHUTENBHO HCHOJIB3YIOTCS CIEAYIOLNE
(OpMBI TEKYIIIEro KOHTPOJISI — YCTHBIHM OMpoc, pelieHne 3a/1ad.

ITepeyenn npakTu4eckux pador
IIpakTnueckas padora Nel «KombOunaropuka. [Ipumenenne npaBui KOMOMHATOPUKU
IIPU PELLIECHUY 3a7a9u»



IIpakTnyeckas padora Ne2 «Pemenue 3amad 1O BBIYMCIEHUIO BEPOATHOCTH C
MTOMOIIbI0 KOMOMHATOPHBIX (POpMYID»

IIpakTnyeckas padora Ne3 «PemieHue 3a1a4y ¢ UCIIOJIB30BAHUEM TEOPEM CIIOKEHUS U
YMHOXEHUS BEPOATHOCTEN»

IIpakTnyeckas padora Ned «Pemenue 3aa4 Ha BBIYMCIEHUE BEPOSTHOCTH € IIOMOILBIO
(bOopMYJIBI TTOTHOM BEpOSATHOCTH U Ghopmyiibl baiieca»

IIpakTnueckas padora NeS «Pemenue 3aa4 Ha BBIYMCIEHUE BEPOSATHOCTH C IIOMOILBIO
dopmyn beprymnu.»

IIpakTnueckas pabGora Ne6 «I'eomeTpuueckoe M aKCMOMATUYECKOE OIPENEICHUE
BEPOSITHOCTH

IIpakTnuyeckas paGora Ne7 «3amnucarh pacupeleleHusl IUCKPETHOH ciaydaiHon
BEJIMYMHBI 33/IaHHON COEP)KaTEIbHBIM 00pa3oM»

IIpakTnyeckas padora Ne8 «lloHsATne OHWHOMMAIBHOIO paCHpPENENIEHUs MU €ro
IIPUMEHEHUE»

IpakTuyeckass pa6ora Ne9 «lloHsiTHE TEOMETPUUECKOTO pACHPECICHUs U €ro
MIPUMEHEHUE»

IpakTuyeckas padora Nel( «3anuck pacnpenesieHust HBC, 3aJIaHHON COACpPKaTEIbHBIM
obpazom»

IIpakTnueckas padora Nell «BbruncieHue XapakTepUCTUK HCB, 3aJaHHOM CBOUM
pacnpeneneHueM.»

IIpakTnueckas padora Nel2 «llenTpanbHas npeaenbHas TeopemMa U €€ IpPUMEHEHUE. »

IIpakTnueckass padora Nel3 «PemeHue 3ajay Ha BBIUMCIEHUE XapaKTEPUCTUK
CIIyYaHBIX BEJTUYUH»

IIpakTnueckas padora Nel4 «CocraBrienue sMnupudeckoi GyHKIUU pacipeieIeHHsL.)»

IIpakTnueckas  padora  NelS  «BblunmcneHue — YHMCIOBBIX — XapaKTEPUCTHUK
CTaTUCTUYECKOT'O PACIPEIEICHUD)

IIpakTuyeckass  padora Nel  «KomOmnaropuka. IIlpumeneHue  mpaBui
KOMOMHATOPUKHU NMPH PellieHNH 321a1»
3agaum Ha MOACYET YUCJIA pa3MelleHn i

3agaua 1. Y mMambl 2 s6moka u 3 rpymu. Kaxaplii 1eHp B TeUCHHE 5 AHEH MOJpsa OHA
BbI/Ia€T 10 01HOMY (PpyKTYy. CKOJIBKUMHU CLIOCOOAMH 3TO MOXKET OBITh C/I€TIaHO?

3apaua 2. [Ipennpustve MOXET TMPEAOCTaBUTh pabOTy IO OJHOH CIEeNHATbHOCTH 4
KEHILIMHAMU, TI0 JIpyroi - 6 My>KYMHaM, 10 TpeTbel - 3 pabOoTHHKAM HE3aBUCHUMO OT I0JIa.
CKOJBKMMH CIIOCOOAaMH MOKHO 3aIlOJIHATH BaKaHTHBIE MeCTa, €CIh uMerTcd 14
MPETEHICHTOB: 6 )KEHIMH U 8 MY>X4YHH?

3apaua 3. B maccaxxupckom noesne 9 BaronoB. CKOJBKUMH CIIOCOOAMU MOYKHO paccaJTh B
noes/ie 4 4yenoBeKa, Py YCIOBUH, YTO BCE OHH JIOJDKHBI €XaTh B PA3JIMYHBIX BaroHax?

3agaua 4.B rpynne 9 uenoBek. CKOJIBKO MOXHO 00pa3oBaTh paszHbIX MOATPYII IMPU
YCIIOBHH, YTO B OATPYIITY BXOJUT HE MEHee 2 YeJIOBeK?

3agaua 5. ['pynny u3 20 CTYIEHTOB HY)XHO pa3fenuTh Ha 3 Opuraisl, mpuueM B MEPBYIO
Opuraay IOJDKHBI BXOJUTH 3 4eloBeKa, BO BTOPYHO — 5 U B TpeTbto — 12. CKONbKUMU
CII0C00aMHM 3TO MOYKHO CZIENaTh.



3agauya 6. /[ng yuyactus B KOoMaHzie TpeHep orOupaer 5 MambuukoB u3 10. Ckonbkumu
crioco0amMu OH MOKeT c(hOpMHUPOBaTh KOMaHIy, €CIU 2 ONPEAEICHHbIX MaJb4MKa JOJDKHBI
BOMTHU B KOMaH]y?

3agaya 7. B mmaxmaTtHOM TypHHMpE IPUHUMAIHN y4acTue 15 maxmaTucToB, IpUyeM Kax/abli U3
HUX ChITpaJl TOJbKO OJHY NMapTUIO C KaXJbIM M3 OCTalbHbIX. CKOJBKO BCEro MapTUi ObLIO
CBITPAHO B 3TOM TypHHUpE?

3anaua 8. CKOJIbKO pa3IuyHbIX ApoOEH MOXKHO COCTaBUTh U3 uucen 3, 5, 7, 11, 13, 17 Tax,
9TOOBl B KaXKIYIO JApoOb BXOAWIM 2 pa3iauvHblXx uuciaa? CKOJBKO Cpear HHX OyneT
NPaBUIBHBIX APOOEii?

3agaua 9. CKOJIBKO CIIOB MOXHO IMOJYYUTh, TIepecTaBisas OykBbI B ciioBe ['opa u MucTuTyT?

3apaua 10. Kakux gucen ot 1 7o 1 000 000 Gosbime: TeX, B 3alUCH KOTOPBIX BCTPEUYACTCS
€IMHUIIA, WK TE€X, B KOTOPHIX OHA HE BCTpeyaercs?



3agaun HA MOACYET YHCJIA NnepeCcTaHOBOK

3anaua 1. Y mambl 2 s6510ka 1 3 rpymm. Kaxaplid 1eHs B TeueHre 5 THEH MOApsIT OHA BBIACT
10 ofHOMY (PpyKTy. CKOJIBKUMH CIIOCOOAMHU 3TO MOKET OBIThH ClIEIaHO0?

3agaua 2. Ilpeanpusatue MOXKET NIpPEIOCTaBUTh padOTy MO OJHOM CHEHHAIbHOCTH 4
JKEHIIMHAMU, IO JAPYroi - 6 MyKYMHaM, MO TpeThei - 3 paboTHMKAM HE3aBHCHMO OT MOJja.
CKoJIBKMMH ~ CcIIOCOOaMHM  MOKHO 3allOJHUTh BaKaHTHbIE MeCTa, eciau umerorcs 14
MPETEHICHTOB: 6 KEHIIMH U 8 MY>K4Y1H?

3agaua 3. B maccaxupckom mnoesne 9 BaronoB. CKOJTBKUMHU CIIOCOOaMU MOYKHO PaccauTh B
noes/ie 4 4yenoBeKa, Py YCIOBUH, YTO BCE OHM JIOJDKHBI €XaTh B PA3JIMYHBIX BaroHax?

3agaua 4.B rpynne 9 uenoBek. CKOJBKO MOXHO 00pa30BaTh pa3HbIX MOATPYII IMPU
YCIIOBUH, UTO B MOATPYIITY BXOJUT HE MEHEE 2 YEIIOBEK?

3agauva 5. I'pynny u3 20 CTYIEHTOB HY)KHO pa3feinuTh Ha 3 Opuraisl, IpUuyeM B HEPBYIO
Opuragy JOJKHBI BXOJUTH 3 4YeJIOBEKa, BO BTOPYHD — 5 U B TpeTbto — 12. CkonbkuMHU
Croco0amMu 3TO MOXKHO CJIEJIaTh.

3apaua 6. [liis yyactus B KoMmaHae TpeHep otOupaer 5 manbunkoB u3 10. CkoJbkuMH
croco0aMu OH MOXKET chopMUpOBaTH KOMaHJIy, €CIU 2 ONMpEIeNIEeHHbIX MajlbYUKa JTOJKHBI
BOWTH B KOMaHAy?

3agauya 7. B maxmatHOM TypHHpPE IPUHUMAIHN y4acTue 15 maxmMaTuCcToB, IpUYeM Kax bl 13
HUX CHITPaJl TOJBKO OJHY MApPTHIO C KaXIbIM M3 OCTalbHBIX. CKOJBKO BCEro MapTHil ObLIO
CBITPAHO B 3TOM TypHHpE?

3apaua 8. CKOJIbKO pa3audHbIX APOOCH MOXKHO COCTaBUTH M3 umcen 3, 5, 7, 11, 13, 17 Tak,
yTOOBl B KaXAyl0 JApoOb BXOIWiIM 2 pa3iauuHbiX uucia? CKOJIBKO cpeau HUx Oyner
MpaBUIBHBIX Jpo0eii?

3agaua 9. CKoJIbKO CJIIOB MOKHO MOJY4YHUTh, IepecTaBiisisg OykBol B ciose ['opa u UncTuTyT?

3agauya 10. Kakux uucen or 1 1o 1 000 000 Gompiie: TeX, B 3alIMCH KOTOPBIX BCTPEUYAECTCS
€/IMHUIIa, WK TeX, B KOTOPBIX OHA HE BCTpeyaeTcs?

3aga4u Ha MOACYET YHCJIA COYeTAHUI
3amaua 1. CKOIBKHMH CIIOCOOAMHU YATATENh MOKET BBIOPATh 3 KHUTH U3 57

Pemenne. Mckomoe 4nciio crnoco00B paBHO YHCITY 3-32JIEMEHTHBIX OJIMHOXKECTB 5-3JIEMEHTHOTO
MHO’KECTBA!

3 _ 5 _
5 T 310

3amaya 2. CKOTBKUMH CIOCOO0aMH U3 7 YeTIOBEK MOXHO BBIOpaTh KOMUCCHIO, COCTOSIIIYIO U3 3
JeI0BEK?



Pemenue. UToObI paccMOTpPETh BCE BO3MOXKHBIE KOMUCCHH, HY’)KHO paCCMOTPETh BCE
BO3MOKHEIC 3-3JIEMCHTHBIC TTOIMHOKECTBA MHOKECTBA, COCTOSIIETo U3 7 yemoBek. MickoMoe
YHCIIO0 CITIOCOOOB PAaBHO

7.6 -
C3 _765 =35
123 _

3azmaua 3. B TypHupe npuHEMaH yyactue !l mmaxmaTHCTOB, M Kaxkble 2 IaXMaTHCTA
BCTpeTHiuch 1 pas. CkonbKo mapTuii ObUI0 B TypHHpE?

Pemenne. [TapTuii 6610 CHITPAHO CTOIBKO, CKOJIBKO MOKHO BBIICIHUTH 2-3JIEMEHTHBIX
TIOIMHOKECTB B MHOKECTBE U3 1 5meMeHTOB, TO €cTh

c? _n(n- 1)
" 1-2

3amaua 4. B CKOIBKHX TOUKAX TIEPECEKAIOTCS AMATOHAIN BEITYKIIOTo 11 -yronsHuka, eciam
HUKAaKHe 3 U3 HUX HE MEepeceKaroTcsi B OJTHOM Touke?

Pemenne. Kaxnoii Touke nepeceueHns AByX AHAroHaael COOTBETCTBYET 4 BepIIMHEI /1 -

YTOJIBHUKA, a KaKIbIM 4 BepmuHaM /1 -yronpHuKa cooTBeTcTBYeT | TOUKA MepeceueHus (Touka
IepeceUeHMsl TaroHaie YeTblpexyrojibHUKa ¢ BEpIIMHAMU B JaHHbBIX 4 Toukax). [loatomy

YHCIIO BCEX TOUEK IIEPECEUeHHNs PaBHO YHCITY CIOCO00B, KOTOPBIME cpe T Bepiia MoKkHO
BbIOpaTh 4 BEPILIUHBI:

4 :n(n- Dn- 2Mn- 3)

o
1234

3anaya 5. B Hauane urpsl B JOMUHO KaKJJOMY MT'PAIOIIEMY BBIIAETCS 7 KOCTEN U3 UMEIOIINXCS
28 paznuuHbIX KocTel. CKOJIBKO CYIIECTBYET pa3Iu4HbIX KOMOMHAIMI KOCTEH, KOTOPbIE UTPOK
MOJKET IIOJyYUTh B HA4aje Urpbl?

Pemienue. OLICBI/I)IHO, 4YTO UCKOMOC YHCJIO paBHO YUCITY 7-37IEMEHTHBIX IIOJIMHOKECTB 28-
3JIEMEHTHOTO MHOKecCTBa. MImeem:

, 28 2827 ...-22
28

= = =1184040
71(28- 7)1 76-.. 1

5. Coueranus ¢ MOBTOPEHUSIMU

3amaua 1. Tpoe pedsT coOpanu B jiecy 63 si6oka. CKOIBKMMH CIIOCOOaMU OHM MOTYT pa3eiuTh
UX MEXITy co00#?

Pemenue. [TocTaBUM B COOTBETCTBHE KAKIOMY JICJICHUIO SOJOK MEXAY PeOsiTaMu COUeTaHnE C
MOBTOPEHUSIMH CIEAYIONUM criocoOoM. Tumamu 311eMEeHTOB B HallleM ciydyae OyayT pedsTa.

TakuMm 006pa3oM, UMeeM TPH THIA JIEMEHTOB > b, c(n=3 ), U3 KOTOPBIX MPEICTOUT
COCTaBUTb BCE Pa3NIMUHbIe paccTaHoBKH JiHb K =63  Hanuume B paccTaHOBKE Kakoro-iu6o

u3 snemMentoB 4> P> € oTBeuaeT MpHHALIOKHOCTH JAHHOTO 610K COOTBETCTBYIOIIEMY
ManbuuKy. [lopsiiok 271eMEHTOB B TakOM paccTaHOBKE He Urpaet poiu. [Ipu aenenun s610k
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MEXy peOsiTaMH He Ba)KHO, KaKO€ U3 HUX IMOMAIET TOMY WU HHOMY MaJb4uKy. Torma 9ucio
63 _ ~63 2 _6564_
f3 _C3+63-1 _C3+63-1 - =2080
CIoCco00B pa3IeHTh A0JOKH MEXKY peOsiTaMy PaBHO 2 .

3ayaua 2. CKOIBKIMH CIIOCOGAMH MOXKHO paccaguTh K BHOBB puOBIBIINX rocTeil cpemu 1 ro-
CTeH, y)Ke CUISIINX 3a KPYTJIBIM CTOJIOM?

PGH_IGHI/IC. OLICBI/I,Z[HO, 4TOo Me)K,I[y n CUAIIUMU 3a KPYIJIBIM CTOJIOM I'OCTAMU NMECTCA n
HpOMe}KYTKOB, B KOTOpBIe MOJXHO pacCa)XxhBaTb BHOBb HpI/I6I)IBI_HI/IX. TaKI/IM o6pa30M, 9TO
£ =cn (n+k-11
n

—Uik-1 -
1 - I
MOXKHO CICIaTh kiln- 11

criocobamu.

IpakTnueckass padora Ne2 «PemieHue 3aay Mo BBIYMCICHUIO BEPOSTHOCTH C MOMOIIBIO
KOMOWHATOPHBIX (GOPMYID»

3amaga 1. B rpynme 30 yenoBek. Heo6xonumo BeIOpath crapocty U npodopra. CKOIBKUMH
CII0CO0aMM MOYKHO 3TO ClIeNaTh?

3anaya 2. HeoOXxonMMo cOCTaBUTh BapUaHTbl KOHTPOJIbHOW pabOThl, KaKIbIH U3 KOTOPBIX
JIOJDKEH COoZepkKaTh TpH 3amadn. [lepBas 3amaua BeiOMpaeTcs u3 rodoro naparpada I riaBer
cOopHHKa, BTOpast - u3 moboro maparpada Il rmaBel, a TpeThs - u3 mobdoro maparpada I11
riaBbl. CKOJIBKO BHJIOB KOHTPOJIBHOM pabOThl MOKHO cOCTaBuTh, eciu | u 111 rmaBa congepxar
nBa naparpada, a Il rmasa - Tpu maparpaga?

3amaua 3. YUerblpe MajapyMKa U YETHIPE JEBOYKU CAIATCA Ha § PACIOJIOKEHHBIX TOIPS
CTYJIBSIX, IPUYEM MaJbYMKH CAAATCS Ha MECTa C YSTHBIMU HOMEPaMH, a IEBOYKH - Ha MECTa C
He4YeTHbIMU HOMepaMu. CKOJIBKUMHU CIIOCOOAMU 3TO MOKHO clieiaTh?

3anaua 4. meerca 20 uznenuii 1-ro copra u 30 uznenuii 2-ro copra. Heo6xoaumo BeiOpats 2
u3zenus oJHoro copra. CKOJIbKUMH CIIOCOOAMU MOXKHO 3TO cenaTh?

3amaua 5. IlycTeh ummeeTcss MHOXeCTBO, cojepxkamiee 2 OykBbl {A, B}. 3ammcarp Bce
BO3MOYKHBIE pa3MEIlEeHUs C TOBTOPEHUSIMH U3 4-xX OyKB

IIpakTnyeckas padora Ned «PemeHne 3agady ¢ HCIOJNB30BAHMEM TEOPEM CIIOKEHUS U
YMHOKEHHS BEPOSTHOCTEN.

3agaua 1. AGoHeHT 3a0bl1 MmocienHiow nudpy Homepa TenedoHa U modTOMYy Habupaer eé
Hayraj. OnpeneauTh BEpOSITHOCTh TOTO, YTO €My IPHUIETCS 3BOHUTH HE 00jIee 4eM B 3 MecTa.

3agaua 2. AGoHEHT 3a0bL1 nociegHue 2 nu@pbl TeIePOHHOIO0 HOMEpa, HO MOMHUT, YTO OHU
pa3IMYHBI B 00Pa3yIOT ABY3HAYHOE unciio, MeHbIee 30. C yueToMm 3TOro OH HabupaeT Hayra
2 uudpsl. HaliTi BEposTHOCT TOTO, YTO 3TO OYAYT HYKHbIE ITU(PHI.

3apaua 3. Illlects mapoB ciydailHBIM 00pa3oM pacKJIaIbIBAIOT B TpU sAmuka. Haiitu
BEPOSATHOCTH TOTO, YTO BO BCEX SIMIMKAX OKAXKETCS Pa3HOE YMCIO MIApOB, IPHU YCIOBUH, YTO

BCC SAIIUKU HC ITYCTHIC.

3agaua 4. Ha maxmaTHyl JOCKYy CIy4allHBIM 00pa3oM IMOCTaBIeHBI JBe naapu. Kakoma
BEPOSATHOCTb, YTO OHU HE OYAYyT OUTH OJIHA APYTYIO?
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3agauya S.Illectp pyxommceld ciaydyallHO packiaAblBAalOT 10 MATH mnankam. Kakosa
BEPOATHOCTH TOTO, YTO POBHO OJHA MaIKa OCTAHETCS MyCTOU?

3apaua 6. [{udper 1, 2, 3, ..., 9, BeIMUCaHHBIC HA OTJEIbHBIC KAPTOYKH CKJIQJBIBAIOT B SIIUK
U TIIATEJIbHO NepemennnBaioT. Hayraa BBIHUMAIOT OIHY KapTouky. HaiiTu BeposiTHOCTh TOTO,
YTO YKCJIO, HAITUCAHHOE Ha 3TOW KapTOYKe: a) YeTHOe; 0) IBy3HAUHOE.

3amaya 7. Ha noske B ciydaitHOM mopsiike pacctaBiieHO 40 KHUT, CpeAr KOTOPBIX HAXOIUTCS
TpexTOMHUK Ilymkuna. Halitm BepOATHOCTH TOro, 4YTO 3TH TOMA CTOSAT B IOPAJKE
BO3pacTaHUs HOMeEpa CJIeBa HaIllPaBo, HO He 00S3aTENBHO PSAIOM.

3agauya 8. Ha kaxxmoii U3 msaT OJIMHAKOBBIX KAPTOUEK HAINEYaTaHa OJ[HA U3 CICIYIOIINUX OYKB:
"a", "m", "p", "T", "10". KapTouku TmiarenbHo nepemMenianbl. HailTu BEpOSITHOCTH TOTO, UTO HA

YEThIPEX BBIHYTHIX I10 OJJHOM KapTOUKE MOXKHO IPOYECTh CJIOBO "topTa'.

3agaua 9.PebGenok mmeer Ha pykax 5 kybukoB c¢ OykBamm: A, K, K, JI, V. Kakosa
BEPOATHOCTH TOTO, UTO peOEHOK coOepeT u3 KyOMKOB CJIOBO "KyKia'"?

3agaya 10.B mnauke 20 nepdokaprt, momedyeHHbix Homepamu 101, 102, .. , 120 u
MIPOU3BOJILHO pacmnoyiokeHHBIX. [lepdoparopmuiia Haymady u3BiIeKaeT 1Be KapTbl. HailTu
BEPOSATHOCTH TOTO, YTO U3BJICUYCHBI ITephoKapThl ¢ HoMepamu 101 u 120.

3agaua 11.IIsTuToMHOE coOpaHME COYMHEHMH pAaclOJIOXKEHO Ha IOJKE B CIy4ailHOM
nopsike. KakoBa BepOsSTHOCTb TOT'O, YTO KHUTH CTOST CJIE€BA HANPaBO B MOPSAJIKE HyMepaluuu
ToMoB (0T 1 10 5)?

3agaua 12. CiydaiiHo BbIOpaHHass KOCTh B MIpe JOMHUHO OKas3anach He ayoseM. Haiitu
BEPOSITHOCTb TOT'O, YTO BTOPYIO TaKXke B3ATYIO HayJady KOCTb JOMHHO MOXKHO IPUCTaBUTh K
IIEPBOM.

3agaua 13. bpocarotcst 1Be urpanbhbie koctu. OnpenenuTb BEpOSATHOCTh TOTO, UTO: a) CyMMa
qucaa OYKOB HE MpeBocxoAuT N; 0) NMpou3BeJeHHE Yucila OYKOB He NpeBOCXOIUT N; B)

IIPOM3BE/IEHUE Yncia 0YKOB eauTcst Ha N. N=8

IIpakTnyeckas padora Ned «PemieHue 3a1a4 HA BBIYMCICHHE BEPOATHOCTH € IIOMOUIBIO
(opmy.isl mosIHOM BeposiTHOCTH U (popmy.abl Baiieca»

Dopmyna noanou eepoamnocmu u gpopmyna baiieca



Ecnv coBbiTue A MOXET NPOM30ATH TONLKD NPW BLINOMHEHWA oaHoro W3 coBemwi B, B, . | 5B,

KOTopkle 00pasyioT MOMHYI0 2pYINY HecoeMecmHblx coObiMUd, TO BepOATHOCTE coObimvA A
BRIMWUCMIAETCA No hopmyne

FlA)=P(B)PIA| B+ P(5 ) PLA| B+ + PUE)PLA| B,y

3Ta opMyna HasLgaeTcA hopMynod NoMHOL eepoMHOCTIU.

BHOBbL pACCMOTPUI NOMHYIO TRYNMY HecoBMecTHex coGemnid B B, ..., B, , BepoATHOCTM NoABNeHNA
KOTOPKIX P{BI], P{BE] ,P{BM) . CofkiTne A MO¥ET NPoM3oATH TONLKD BMECTE © Kaknm-NnGo

Wa coBemwin B, 5. B

., KOTOpble DyfemM HasbleaTb 2unomesamu. Toraa no Gopmyne nonHoi

BEPOATHOCTH
PA) = PIB)PIA|B)+ DB PIA| By )+ + P(B)FA| B,)

Ecnu codelTe A nporaownge, TO 3T0 MoxeT  HaMeHWTh BEPOATHOCTH rmnoaTea

P(&).P(B),. .P(B,)
Mo Teopeme YMHO¥EHWA BEPOATHOCTEN
P(AB) = P(B)P(A|B)= P(4HP(B| 4).

oTKYAA

PB)IA] 5
P4y

AHANOrMYHO, ANA OCTANBHEX TMAOTES

FIEAF(A| B
P(E | 4= BOMAIS) S,

Fid)
MonyyeHHaA GopMyna HassleaeTcA ghopMynod bateca (gropmynod bedeca). BepoATHOCTH rTMNoTe3
P{.E‘i |ﬂ) HA3LIEAWTCA anocmMepuopHLIML eepORMHOCMAMU, TOMLA KaK P{Bi) - 2MPUOPHEIMU

EATE

EeDOAIMHOCITAML.

IIpumep.1 B Marasun noctynuia HOBasi IPOAYKIUS C TPEX NPEANPUSITHIA.
IIporieHTHBIN cocTaB ATON MpOAYKIMH ciaeaytomuii: 20% - IpoayKIys IEpBOro
npeanpusatus, 30% - npoaykuust Broporo npeanpusatus, 50% - npoaykius
TpeTbero npeanpustust; naiee, 10% npoayKuuu nepBoro NpeanpusiTs BICIIETO
COpTa, Ha BTOPOM Npeanpusituu - 5% u Ha TpeTrbeM - 20% MpoayKIHH BBICIIETO
copta. HailTu BeposiTHOCTh TOTO, YTO CIy4ailHO KyIJIEHHAsI HOBasi TPOYKIIUS
OKa)KETCsl BBICIIETO COPTA.

Pemenne. O603HaunM uepe3 B coObITHE, 3aKTI0YAOIIEECs B TOM, YTO OyeT

KYILUIEHA MPOAYKIHS BBICIIETO COPTA, Yepe3 4.4 4 4603HaunM COOBITHS,
3aKJIFOYAONIMECS B OKYIIKE MPOAYKIIHNH, IPUHAIIEKAIIEH COOTBETCTBEHHO
IIEPBOMY, BTOPOMY U TPETbEMY NPEANPUATUIM.
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MO>KHO TPUMEHHUTH (POPMYJTY TTOJTHOM BEPOSTHOCTH, PUIEM B HAIIIHX
0003HAYECHUIX:

P(4)=02 P(B|4)=01
P(4)=0,3 P(Bl4)=0,05
P(4)=05 P(B|4)=0,2

[ToncraBmnss 3T 3HaYEHUS B GOPMYITY MOTHON BEPOSATHOCTHU, TIOTYUYUM UCKOMYIO
BEPOSATHOCTD:

P(B)=0,2 01+03-0,05+0,5-0,2=0,135.

IIpumep 2. OauH U3 TpeX CTPEJIKOB BbI3bIBAETCS HA TMHUIO OTHS ¥ IPOU3BOIUT
JIBa BRICTpeJia. BepoaTHOCTh momnagaHusi B MUIIIEHb IIPU OJTHOM BBICTpENE JIs
nepBoro crpesnka pasHa 0,3, mist Broporo - 0,5; aiist tperbero - 0,8. MuleHp He
nopaxeHa. HaliTu BEpOATHOCTb TOTO, UTO BBICTPENBI POU3BEAEHBI IEPBHIM
CTPEIKOM.

IIpumep 3. Ha Tpex crankax-aBTomMaTax 00padaThIBalOTCs OJHOTHUITHBIE IE€TAIH,
MOCTYyMAaloIKe nocie 00padboTku Ha oOuii koHBelep. [lepBbiit cTaHok maet 2%
Opaka, BTopoit — 7%, Tpetuii — 10%. IIpou3BoaUTENTLHOCTD MEPBOTO CTAaHKA B 3
pa3za 0oJIbllIe TPOU3BOIUTEILHOCTH BTOPOTO, @ TPETHETO — B 2 pa3a MEHbIIIE, YEM
BTOPOTO.

a) KakoB npouieHT Opaka Ha KoHBeliepe?

0) KakoBsI 10711 AeTaJIel Ka)K0TO CTaHKa Cpeu OpaKOBaHHBIX JI€TaJIeH Ha
KOHBeMepe?

Pemenue. Bo3pmeM ¢ koHBeliepa Haylauy OJHY JeTalb U PACCMOTPUM COOBITHE A

— ACTaJIb 6paKOBaHHa$I. OHO CBS3aHO C THUIIOTE3aMU OTHOCUTEILHO TOro, rac ObLIa

H

oOpaboTaHa HTa feTalb: ‘% — B3gTas Hayjauy JeTanb o0padoTaHa Ha ¥ -oMm

CTaHKE, k=123

YcnoBHBIE BEpOSTHOCTH (B YCJIIOBHH 337]a4i OHU JIaHBI B (DOPME MPOIEHTOB):
P{A|H,)=0,02, P{A|H,)=0,07, P(A|H,)=0,1.
3aBUCHUMOCTH MEXY MPOU3BOAUTEILHOCTIMH CTAHKOB O3HAYAIOT CIIEYIOIIEE:

P{H1}=3P{H2]=P{H3]=U=5P{Hﬂ.

A Tak Kak TUTIOTE3bl 00Pa3yIOT MOJHYIO TPYIITY, TO P(H)+P(H)+P(H;)=1 .
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PemnB nosry4eHHy10 CUCTEMY YPaBHEHUN, HAUIEM:
P{H)=6/9, P(H,)=2/9, P(H,)=1/9

a) IlonHast BEpOSITHOCTB TOTO, UTO B3sITasi HAyJady ¢ KOHBelepa JeTaib —

OpakoBaHHas:

PlA) =2 P(A|H,) P(H;) :20,02+§0,D?+%0,1: 0,04

1

I[pyrI/IMI/I CJIOBaMH, B MacCCC ,ZIGT&JIGI‘/JI, CXOAIIHUX C KOHBGﬁGpa, 6pa1< COCTaBJICT
4%.

0) IlycTh U3BECTHO, UTO B3siTasd HayJauy JieTalib — OpakoBaHHas. [lonb3ysch
dbopmynoii baiieca, HalijieM yCIOBHBIE BEPOSTHOCTH THITOTE3:

P(A|H)P(H) 6/9.002

P{H |A)= B(A) =—os =0
P(A|HP(H .

PLH;| 4)= { lPEL{ 2]=2’f§§f?=0,39
P{A|H)VP(H .

P(H, | A)= AIE) L) _Us 010,28

P(A) 0,04

Takum 00pa3om, B 00111eH Macce OpaKOBaHHBIX JeTajel Ha KOHBeHepe 10
nepBoro cranka coctapisieT 33%, BToporo — 39%, Tperbero — 28%.

Mpumep 4. Nmeercs mTh ypH:
2 ypHBI COCTaBa H _ 1o 2 Genix mapa u 1 yepaomy,
1 ypHa coctaBa H> 19 YEepPHBIX IIapOB,

2 ypHBI COCTaBa H3 _ no 3 Genbix U 1 yepHOMY TIApY.

Haymauay BeiOupaeTcst ypHa, U U3 Hee Hayaady BeIOUpaeTcs map. Yemy paBHa
BEPOSITHOCTh COOBITHSA A = {OyJeT BRIHYT O€JIbIi 11ap } ?

IHpumep 5.

B nByx oauHakoBbix kopoOkax umeetcs o 100 pesuctopos. B 1-i1 - 60
pesuctopoB no 100 KOwM, Bo 2-i1 30 - pesuctopoB o 100 KOm. Onpenenurs
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BEPOSITHOCTH TOTO, YTO B3SATHIA HAyTa/l U3 KaKOW-11M00 KOPOOKH pe3rcTop OyaeT
100 KOwm.

IIpumep 6

B nepBoii kopobke Haxoautcs 20 getanei, u3 HUX 18 cTaHIapTHBIX, BO BTOPOM
KopoOke — 10 geraneit, u3 Hux 9 cranmapTasix. Y3 BTOpoit KopoOku Haygady
B3sTa O/IHA JIETAJIb U MIEPETIOKEHA B IEPBYIO KOPOOKY.

KakoBa BEpOSITHOCTH TOTO, UTO JAETAJIb, HAylayy U3BJICUYEHHAS TI0CIIE ITOTO U3
NIEPBOI KOPOOKHU, OKAXKETCSI CTAaHAAPTHOM?

Ipumep 7

JIBa cTaHKa MPOM3BOAT OJIMHAKOBBIE JETAIN, KOTOPbIE TOCTYMAIOT HAa 00U
KoHBelep. [Ipou3BoAUTENEHOCTS IEPBOTO CTAHKA B JBa pa3a O0JIbIIe
MIPOU3BOIUTEIIBHOCTH BTOpOro craHka. [lepBsiii mponsBoaut 60 % neraneit
BBICILIETO COpTa, a BTopoil — 84 %. Haynauy B3sTasi ¢ KOHBeiepa AeTallb OKa3aJlach
BbICIIEr0 copTa. KakoBa BEpOATHOCTH TOTO, UTO 3TA JAE€Tallb IPOU3BE/ICHA HA
MIEPBOM CTaHKE?

IIpumep 8.

B smuke 20 6enbix u 10 u€pubix mapos. [looyepénno uzBnekatot 4 mapa, npudém
KaXXJIbI{ U3BJICYEHHBIN 1Iap BO3BPAILAIOT B SAILIUK NIEPE] U3BICUCHUEM
cienyromiero. KakoBa BEpoSITHOCTB TOTO, UTO CPEAU YETHIPEX U3BJICUEHHBIX IAPOB
OKakeTcs /1Ba Oenbix?

«Bblunc/ieHue BepPOSITHOCTEN CJIOKHBIX COOBITHII»

1. Ha otpesoxk [-10; 5] uucnoBoii npsiMolt cirydaitHeIM 00pa3om Opocaetcst Touka. KakoBa
BEPOATHOCTH COOBITHS, UTO TOUKA MOMAIET HA OTPUIIATEIHHYIO YacTh OTpEe3Ka.

2. Ha otpe3ok qyuHbI 12 ¢cM nmomenieH oTpe3ok JIuHbl 4 cM. HaliTu BeposITHOCTh TOTO, 4TO
TOYKa CIIy4ailHBIM 00pa3oM OpoleHHas Ha OOJBIIHNI OTPE30K MONaAeT U Ha MEHBIIIHIA.
Cuuraercs, 4TO BEpOSATHOCTh NOMAIaHUs TOYKH HA OTPE30K MPOINOPLHOHATIbHA JUIMHE OTPe3Ka.

3.Ha otpe3ok OA nnunbl d cnydaiiHsIM oOpa3om OporieHa Touka B. Uemy paBHa BEpOSTHOCTD
TOT0, YTO MEHBIIHH U3 0Tpe3koB OB u BA umeer Anuny, 00JbIIyI0, 4eM d/4? Caurtaercs, 4To
BEPOSITHOCTH MOIAIaHUS TOYKH Ha OTPE30K MPOMOPIIMOHATIbHA JJIMHE OTPE3Ka.

4.Ha yuacTtke 4B %ene3HoA0pOKHON BETKH NPOTKEHHOCTHIO 20 kv mponsonwia aBapus. Yemy
paBHA BEPOSITHOCTH TOT'O, YTO MECTO aBapuH YAAJEHO OT IMMyHKTa 4 MeHblle, 4eM Ha 6 ku?; 0)

oounbItre yueM Ha 10 xm?

5.B kBazpaT ¢ JUIMHHOM CTOPOHBI 4 ciryyaiiHbIM 00pa3zom OpocatoT Touky. KakoBa BEpOsSTHOCTb,
YTO TOYKA OKaXKETCs OT OJimKaiiel K Hell CTOpOHBI KBaJpaTa Ha pacCTOSHUM He Ooiee, yeMm 2.
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6.PaBHOCTOPOHHUI TPEYTONBHUK BIMCAH B Kpyr. HaliTh BEpOSITHOCTB TOrO, YTO IPOU3BOJIBHO
BBIOpaHHAs TOUKA Oy/IeT MPUHAICKATh 00eUM (UTypaMm.

7.B paBHOCTOPOHHUIA TPEYTOJILHUK BIHCaH Kpyr. HaliTu BEpOSATHOCTH TOTO, YTO MPOU3BOJIHHO
BbIOpaHHAs TOYKa OyAET NpUHAAISKATh 00eUM PHUrypam.

8.Ha miockocTh ¢ HAHECEHHOW Ha Hee KBAAPATHOM CETKOM, MHOTOKPAaTHO CIy4ailHbIM 00pa3oM
Opocaiack MOHETa JIOCTOMHCTBOM 5 pyo0. ¢ auametrpom 2,5 cMm. B 36% ciiyuaeB MoHeTa He
nepecekasna JIMHUU ceTKU. OLIEHUTh pa3Mep CETKU.

9.Ha otpeske [-3, 3] Haynaudy B3sThI ABa yuciaa. KakoBa BEpOSITHOCTh TOTO, YTO CyMMa 3THUX
YHCell He MECHbIIE equHMIbI? [25/72]

10.CnyyaitapiM 00pa3oM BBIOPAHBI JIBa OTPUIATENBHBIX Yrcia X H Y, KaX10€ U3 KOTOPBIX
Oosbiie yeM — 2 1 Y MeHbIne yeM X. HaliTu BeposSTHOCTH TOTO, YTO Pa3HOCTh Y — X TaKke
MeHbIe —1.

11.Cny4aitapiM 00pa30oM BBIOpaHBI J1BA MOJIOKUTEIBHBIX yuciaa X U Y, KaX10€ U3 KOTOPBIX
MmeHbIe 1 1 Y mensbie yem X. HaliTu BEposSTHOCTH TOTO, YTO UX CyMMa TaK)K€ MEHbIIIE.

12.Touka M crnydaiiHbIM 00pa3oM OpocaeTcs B KBajapaT [t K+ b =2 } Hajirn BEPOSITHOCTH TOTO,
YTO KBaJpaT C LIECHTPOM B TOuKeM U CTOpOHAMU JUIUHBI b, b < a, mapajuieIbHBIMUA OCSIM
KOOPJIMHAT, UEIUKOM COJIEPKUTCS B KBaApare.

13.YTto0bI pa3Biedbcs Ha JIETHEM IUISKE, MOYKHO MTPOKATUTHCS HA CKyTEpE WK «Ha OaHaHe».
Bpems nonxona ckyrepa 20 MuH., a «0anana» 25 muH. KakoBa BEpOSITHOCTB, UTO B OJIFDKaNIIINE
5 MUHYT yacTCsl IPOKATUTHCS.

14.B moment Bpemenu ot 11,30 mo 12,00 Ha BOK3ai 1OIKHBI IPUOBITH ABa moe3aa. [lepsrit
ctout 15 muH, Bropoi — 10 MmuH. OnpenenuTs BEpOATHOCTD, TOTO YTO IIPOBOJIHUKH I1OE310B
BCTPETATCA.

15./1Ba cTyneHTa yCIOBUIUCH BCTPETUTHCS B ONPENEICHHOM MecTe Mexay 14 u 15 yacamu.
[Tpumenmuii nepBbIM XK JI€T BTOPOTo B TeueHuu 1/2 yaca, nmocie yero yxoaut. Haiitu
BEPOSATHOCTH TOTO, UTO BCTPEYA COCTOUTCS, €CIIM KayKJbli CTYJI€HT Hayauy BbIOMpPAaeT MOMEHT
CBOETO MPUXOJA.

16./1Ba yaCTHBIX caMoJIeTa JOJKHBI IPU3EMIIUTHCS HA OTHOM M TOM K€ a’poapome. Bpems
npuseTa 00OUX caMOJIETOB HE3aBHCUMO U PABHOBO3MOXKHO B T€4eHUE nosrydaca. OnpenenuTsb
BEPOSITHOCTH TOT'0, YTO OJIHOMY M3 CaMOJIETOB MPUAETCS JKJaTh OCBOOOXKIEHHS MOJIOCHI, €CIIN
BpeMms npusemiieHus nepsoro — 10 MuH, a BToporo — 16 MuH.

IIpakTnyeckas padora NeS «Pemenue 3a1au Ha BEIYUCIEHUE BEPOSITHOCTHU C IIOMOILBIO
dopmyn beprymmmn».
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3aga4da 1. ITycTe poBoaHTCA 1 = 6 HE3ABHCHMBIX HCIIBITAHHH, B KAKIOM H2 KOTOPEIX
BEPOATHOCTE TIOABTIEHHA COOBITHA 4 MOCTOAHHA H paBHa p = 0,1 . Ha#fiTH BepOATHOCTH TOTO,

9TO B JaHHOH CepHH HCOBITAHHE coOBITHe 4 MOABHTCA M =3 pasa.

Pemenne: HermoaszyeM dopMyny BepHymin:
P C’?‘Jp’.’!g)ﬂ ™m

B mamno# zamade:

71 = 6 — BCEero HCIBITAHHH;

m =3 — oKHIaeMoe KOIHISCTBO IMOABIeHHH COOBITHA 4 INeCTH HCIBITAHHIX,
p =01 — BepoATHOCTH NMOABTICHHA COOBITHA A B KaKIOM HCIBITAHHH;

g=1-p=1-0,1=0,9 — BepoATHOCTH TOT0, 9TO COOBITHE A He MOABHTICA B KAKIOM
HCIEBITAHHH;
3
P, — BepoATHOCTE TOT0, 9TO B 6 HCIILITAHHAX COOBITHe 4 IOSABHICA POBHO 3 pasa.

Taxmm OGPEBOM, HCKOMAaA BEPOATHOCTE:

X .1 a .5.
P’:C.‘g-p‘—q’:% (0.1 - (0,9 %-0,001-0,?29:&01458

Otset: P, =0,01458

3amaqa 2. CTpenok JenaeT 6 BRICTPEIOR IO MHINIeHH. BepoATHOCTE MOTIaJaHHA IPH

2
0OHOM BBICTpEIE ; . Haiit BEPOATHOCTE TOT'O, 9TO OH IIOIIA1 4 pasa.

Pemenne: uermonbzyeM Gopmyny BepHyIH:
‘P’:” — C’?Ip’ngﬂ ™

B nanmom caydgae:
77=6 — BCETO BEICTPEIOR;
=4 — HCKOMOE KOJIHYECTEO NONaJalHH B MeCTH HCIBITAHHIX;

2
P =— — BEPOATHOCTE IIOIIadaHHA B MHITICHE IIPH Ka*KJO0M BBICTPEIIC,
3

2 1
g=l-p=1- 31737 BEPOATHOCTH IPOMAaXa B KaKI0M BEICTpeTIe;

Taxam obGpazoM:
\4 PR
1] ] 16 1 5.6 16 80
B =Cq- [

= —— — BepPOATHOCTE TOT0, YTO IIPH IIeCTH
BEICTpenax GyaeT poRHO 4 momagaHHA.

|\3 42181 9 2 729 243

80
OTtBet: Pgi =——~0,3202
243
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3ama4ga 3. B pezyabTare obcneqorania OBUTH BEIIETEHBI CEMbBH, HMEROIITHE 110 4

pEGEHI{a. CunTas BEPOATHOCTH IMOABJICHHA MAJIBYHEA H JEEOYKH BE CEMBE PABHBIMH, OIIPENCSTIHTE
ECPOATHOCTH ITIOABJICHHA B HeH:

a) OJJHOTO MAaTLTHKA;
6) TBYX MaTLIHKOB.

Pemenne: Mcnomszyem dopmyny beprymm: P =C. p™g™™

B manwoii zagade:

n=4 — Bcero aeTeH B CEMBE;

M — KOIHI2CTBO MATEYHKOE B CEMBE.

p =05 — BepOATHOCTE POXKICHHA MATEIHKA;

g=1-—p=1-0,5=0,5 — BepOATHOCTH POKISHHA TeBOYIKH;

P — BeposATHOCTB TOTO, 4TO cpelH 4 JeTel GydeT pOBHO M MATLYHKOB.

a) P; = Cj -(0,5)"-(0,5)° =4-(0,5)" = 0,25 — BepOATHOCTE TOTO, UTO cpenH 4 meTeil GymeT
OIHH MAIBYHK.

2 2 2 2 ! 2 9 f
6) P =C;-(0.5)-(0,5)° :% -(0,5)" -(0,5) = -5~(G',5]4 =0,375 — pepOATHOCTE TOTO,

gT0 cpend 4 meTedl OyIeT IBa MATLTHKA.

Oteet: a) 0,25; 6) 0,375

3agaqa 4. CTaTHCTHKA ayJHTOPCKHX IIPOBEePOK KOMIIAHHH YTBEDXKIaeT, 910 BepOATHOCTE
oOHapykeHHA OIMHOKH B KaKI0M IpoBepiaeMoM dokymeHTe paeHa 0,1. Kakora BepoATHOCTE,
9T0 H3 JeCATH IIPOBEPAEMBIX JOKYMEHTOB JEBATh H3 HHX He OyIeT comep:kaTs OmmHOKH?

Pemenne: nconbayeMm gopmyay Bepaynm: P =C)p™g™™

B manHOM crydae:

1n =10 — Bcero mpoBepAeMbIX JOKYMEHTOR;

m =9 —KOITHYECTBO JOKYMEHTOB, B KOTOPEIX HET OITHOKH;

P =09 — pepoATHOCTE TOT0, 9TO JOKYMEHT HE COIep:KHT OIMHOKH;
q =0, — BepOATHOCTE TOTO, ITO OMMHOKA ECTh.

TaxuM oGpazom:
P =C-p°-4'=10-(0,9)° -0, ~ 0,3874 — BepOATHOCTE TOTO, 4TO H3 JCATH
IIPOBepAeMEIX JOKYMEHTOB POBHO JIeBATh He OYIyT codep:KaTh OIIHOKH.

OTtBer: = 03874

3axaqa 5. ITo 1aHHBIM TEXHHYECKOTO KOHTPO/1A 2% H3rOTOBISHHBIX CTAHKOB
HYXIAI0TCA B JONOIHHTEIBHOH pery1Hpopke. HaHTH BepOATHOCTE TOro, 410 H3 6
H3rOTOBJICHHBIX CTAHKOB 4 HYXKIalOTCA B JONOIHHTEILHOH PEery/IHPOBKE.
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3axaua 7. B kaxa10# 13 BocbMH YpH HMeerca 10 Geasix H 5 yepHbIX mapos. M3 kaxiaoH
YPHBI H3BJICKTH 10 OJHOMY mapy. UTo BepoATHee: NOABISHHE JBYX YePHBIX H mIeCTH GeabixX
HIH TpeX YepHBIX H NATH OeasIX mapos?

3axaua 7. B kaxao# u3 BocbMH ypH HMeerca 10 Geasix H 5 yepHbIX mapos. M3 kaxiaoi
YPHBI H3BJICK/IH 10 OJHOMY mmapy. UTo BepoATHEe: MOABICHHE ABYX YePHBIX H IIeCTH Geabix
HJIH TpeX YepHBIX H NATH Geasix mapos?

3axaua 6. [Tpon3BoanTca 5 BHICTPEIOB B MHIIEHD. BepoATHOCTS NONataHHA NpH
Ka’kI0M BBICTpene paBHa 3/4 . HaiiTH BepOATHOCTH TOTO, YTO B MHIIEHH OyaeT He MeHee TpeX,
HO H He Gosee 4eTsIpéX npobouH. Halitn HauBepoATHeHIee YHCIO0 NMONaJaHHH H
COOTBETCTBYIOIIYIO €My BEPOATHOCT.

3ana4a 8. BepoATHOCTS NOpa’keHHA CTPeIKOM MHIIEHH paBHa 0,5. HaliTH BepoATHOCTH
TOrO, YTO IpPH 8 BeICTpeax MHIIEHb OyaeT nopaxeHa or 5 10 7 pas.

IIpakTnyeckas pabdora Ne6 «l'eomerpuueckoe U AKCMOMAaTUYECKOE OIpPEACICHUE
BEPOATHOCTH.

IIpumep 1. B nepBoM AIMHKe HAXOQATCA IMAapel ¢ HOMepaMH oT 1 10 5, a BO
BTOPOM — € HOMepaMH OT 6 g0 10. I3 kax[Ioro AmMHKa BEIHYJIH 10 OJHOMY LIapy.
KakoBa BepOoATHOCTh TOT0O. YTO CYMMa HOMEPOB BBIHYTBIX IAPOB: a) HE MEHbIIe 7;
0) paHa 11; B) He Goubie 117
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Pemenne. a) [Iycte A — coOBITHE, COCTOAINEe B TOM, 9TO CyMMa HOMEpPOB
BBEIHYTHIX IIAPOB He MeHbIne 7 (T.e. O0JIbIle HIIH PaBHA 7).

Ilocme BEIHHMAHHUSA H3 KaXkJI0ro fAIIHKA II0 OIHOMY IMIApy BO3MOXKHEI CICIYHOIIHE
aexoel: (1.6). (1.7), (1.8). (1.9). (1.10). (2.6). (2.7). (2.8). (2.9). (2.10). (3.6).
(G.7). (3.8). (3.9). (3.10). (4.6). (4.7). (4.8). (4.9). (4.10). (5.6). (5.7). (5.8).
(5.9). (5.10).

YHCIIO BCeX PAaBHOBO3MOKHBIX ClIy4daeB (HCXOHOB) 7= 25. O4eBHHO, YTO YHCIO
cay4daeB (MCXOJI0B), OJArolIpHATCTBYIONIHX HACTYIUIEHHIO COOBITHSI A, paBHO m=25.

5
Torpaa mo popmyine (1) P(4)= %= o5 1. CoOpiTHE A — TOCTOBEpPHOE.

0) Mcxomamu, O1aronpHATCTBYIOIIHMH HACTYIUIEHHIO COOBITHA B={cyMMa HOMepoB

BBIHYTHIX IIapoB paBHa 11}, aBistores (5.6). (4.7), (3.8). (2.9). (1.10). Yncno Takux

cyqgaeB m=35. YHCIIO BceX PaBHOBO3MOJKHBIX clTydaeB #= 25 (cM. MyHKT a). [ToaTomy
m 5 1

P B S e D —T —

) n 25 5

B) UYucno Bcex ciydaeB n= 25. Mcxomamu, OJarolpHATCTBYIOIHMH HACTYIUIEHHIO

coObITHA C={CyMMa HOMEpOB BBIHYTBHIX ITapoB He Oonbine 11 (T.e. MeHbIle HIH

paBHa 11)}, asmarotea (1.6), (1.7). (1.8). (1.9). (1,10), (2.6). (2.7). (2.8). (2.9). (3.6).

(3.7). (3.8). (4.6). (4.7). (5.6). Uncnao TakuxX ciIy4daeB paBHO m= 15, CjeqoBaTelbHO,
15 3
picy="2-2-2
n 25 5
Ilpumep 2. Yucma 1, 2, 3, 4, 5 Hanumcanel Ha nATH KapToukax. Hayran
MOCJIETIOBATEIHHO BBIOUPAIOTCS TPU KAPTOUKH, U BHIHYTHIC TAKUM 00pa3oM Hu@pbl
CTaBsATCs CJeBa Halpaso. HalTu BEpOATHOCTH TOrO, UTO IOJYYEHHOE MPU ITOM
TPEX3HAYHOE YUCIIO OYJIET YETHBIM.

Pemenne. ITycTh coObITHE A={II0Iy4YeHHe YEeTHOI'O TPEX3HAYHOI'O YHCIa}.
PaznmuyHble KOMOHHAIMH TpeX HH(QpP H3 HMEIOIMHXCH IIATH IpeICTaBIsIoT codoi
pa3MelIeHus. TaK KaKk OHH MOI'YT OTIHYATHCS KAK COCTABOM BXOMSAINUX IHGP, TaK H

IOPAOKOM HX CIeJOBaHHA (MIH H TeM H JPYTHM), T. e. o0lllee YHCIO BCeX CIIydaeR

n= A3 U3 KOTOPBIX COOBITHIO A GIAroNpHATCTBYeT m= 2+ A; cilydaeB (UHciIo Gyjer

YeTHBIM, €CIIH OHO OKaH4uHBaeTcs nHOO Ha 2. nubo Ha 4). ITo dopmyne (1)
m_2-4; 243 2

P(A)= —= =
() n A 5.4.3 5°

3

IIpamep 3. (3aga4a o BeIOOpKe). B mapTuu u3 50 geraned 5 HecTaHJApPTHEIX.
OmnpesenuTh BEpOATHOCTh TOTO, YTO CPelH BBIOPAHHBIX Hayady UL IIPOBEPKH 6
neraned 2 OKaKyTcs HeCTaHJAPTHEIMH.
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Pemenne. Ilycts coObrtne A={H3 0 BHIOPAaHHBIX HayZJady 1A [POBEPKH
aeTaneil aBe - HecTaHaapTHsle |, OOmee wHeno BeexX cayduacB BhOOpa 6 aetanei H3
5 - o

50 pasHo 7= Cy. Tak Kak KomOmHammu u3 50 xeraneii no 6 mpeacraBnAOT codoil

COYETAHHA, HOO OHH OTIHYAKOTCA TOJBKO COCTABOM IETAICH. Onpe:xe.“m.\( THCIO

CIy4acB, OJATONPHATCTBYIOMHX coobTHI0 A. Uucao cmocoooB BeIOpaTs 2

HECTAHTAPTHBIC ACTANH H3 5. HaxoxAmuXca B maprum. pasHo C; . Kaxmomy Takomy

BEIOOPY COOTBETCTBYeT Cy CIOCODOB BBIOOPA 4 CTAHTAPTHEIX AeTaizeii m3 45

CIaH.'mpmblx Jeraneil B napnlu. C‘.'ICJOBHIC.'IBHO. no HPRBH_'I_\" HPOH'SBCJCHLLX HHCIO0

CIIy9AcB, GIATONPHATCTBYIOMEX coosrrmio A, pasHo: m= C; - Ci. Taxmm oGpasoM.
m C f C :5

P(A)= —= « 008
(A4) C

8
n 0

IIpumep 4. 13 xonoasl kapt (36 xapT) Haygady BbIHUMAaroTcs 3 kapTel. Haiitu
BEPOSITHOCTh TOT'O, YTO CPEIM HUX OKAXKETCS XOTS ObI O/1HA “‘mama’.

3agaum I CAMOCTOAATEJIBHOTO PellieHUs

1. VI3 yeThlpex OJMHAKOBBIX KapTOUEK, HA KOTOPBIX HamucaHbl OykBbel A, b, B, I,
Hayraj B34Tbl ABe. OnpeaesuTh BEpOSITHOCTh TOTO, YTO OYKBBI HA ATHX KapTOUKaX
OyIyT coceqHUMHU 1O ajadaBUTy.

2. bpocaroTcsi OIHOBPEMEHHO JBE WIpajbHble KOCTH. HalTm BEpOATHOCTH
CIIEYIOIUX COOBITHI: a) CyMMa BBINABIIMX OYKOB paBHa 8; 0) MpOU3BEICHUE
BBINIABIIMX OYKOB pPAaBHO &; B) CyMMa BBINABIIMX OYKOB OOJbIIE, YE€M HX
IIPOU3BEJCHUE.

3.JJaubr 9 kaprouek ¢ umciamu oT 1 mo 9. Haynmauy Oepyr 5 kapTouek H
pacrnosiararoT ux B CTPOKY, B pe3yJibTaTe Mojlydyaercs MATu3HauHoe unciio. Haiitu
BEPOSITHOCTh TOTO YTO: a) MOTYYEHHOE YUCTIO OyAEeT YeTHBIM; 0) UHCIIO ACUTCA Ha
5; B) UMCJIO AENUTCS Ha 25.

4. 13 20 akumonepubix oOmiectB (AO) 4 sBustoTcs OaHkpoTamu. ['paxkaaHuH
npuobpen no ogHou akiuu mectd AQO. KakoBa BEpOSITHOCTH TOr0, UYTO Cpeau
KYIUICHHBIX aKLIU{ JABE OKAXKYyTCs aKIMSIMH OaHKPOTOB.

5. B mudt Ha 1-M 3Ta)ke NEBATUATAXKHOTO JOMa BOILIW 4 dYelloBeKa, KaXKIbId U3
KOTOPBIX MOKET BBIWTH HE3aBUCUMO JIPYT OT Apyra Ha JIFoOOM 3Taxe co 2-ro 1mo 9-
. KakoBa BeposITHOCTH TOTO, UTO BCE MACCAXKHUPHI BHIMAYT: a) Ha 6-M 3Taxke; 0) Ha
OJTHOM 3Taxke?

6. Ha BocbMM OJIMHAKOBBIX KapTOYKaX HAMKMCAHbl COOTBETCTBEHHO uncha 2, 4, 6, 7,
8, 11, 12 u 13. Hayran Oepytcst n1Be kapTouku. Onpenennutb BEpOsITHOCTh TOTO,
yTo 0O0pa3oBaHHas M3 JABYX IOJYYEHHBIX YHCEN JpoOb COKpaTUMa.
7. U3 necsatu noTeperdHbIX OMJIETOB BBIMTPBILIHBIMU SBIAIOTCS 1Ba. OmnpenenuThb
BEPOSITHOCTh TOTO, YTO CpEeAM B3ATHIX HayAady MOATH OWIETOB: a) OJUH
BBIUTPBINIHBIA; 0) 00a BBIUTPBINIHBIX; B) XOTA OBl OJUH BBIMTPHIIIHbIN.
8. B wmarazune Obuto mpomano 21 u3 25 XONOAWIBHUKOB TpPEX MAapOK,
uMmeronmxcs B konudectBax 5,7 u 13 mryk. [lomaras, yTo BepOATHOCTH OBITH
IPOJAHHBIM JUISl XOJOAUJIbHUKA KaK0M MapKy OJHA U Ta K€, HATHU BEPOSTHOCTh
TOTO, YTO OCTAJUCh HEPACHpOJAaHHBIMH  XOJIOJWIBHUKMA OJHOM  MAapKHU.

19



9. Ha nonke crosaT 10 KHUT, cpear KOTOPBIX 3 KHUTH IO TEOPUU BEPOATHOCTEH.
Haynauy Oepytcst Tpu kHuru. KakoBa BeposiTHOCTb, YTO Cpeid OTOOPAHHBIX XOTSA
Obl OJIHa KHUTA 110 TEOPUU BEPOSITHOCTEN?
10.Cpean 25 cTyneHTOB, W3 KOTOPBIX 15 neBYIIEK, pa3bIlPbIBAIOTCS YEThIPE
Owiera, MpPUYEM KaXKIbII MOXET BBIMIpPaTh TOJILKO oauH Ouner. KakoBa
BEpPOSITHOCTh TOTO, YTO CpeAau obsamateneil Ouiera OKaXKyTCs: a) 4YeThIpe
JIEBYIIKH; 0) YeThIpe IOHOIIHU; B) TPU IOHOLIU U OJIHA JACBYIIKA?
11. U3 20 cGepbankoB 10 pacrmosiokeHsl 3a 4epToi ropoaa. st oOciemoBanus
CIIy4ailHBIM 00pa3oM oToOpaHo 5 cOepOankoB. KakoBa BEpOSTHOCTH TOTO, YTO
Cpenr OTOOpaHHBIX OKAXETCS B uepTe ropona: a) 3 coepbanka; 0) XOoTs Obl ouH?
12. Crygent 3Haet 20 u3 25 BONpOCOB MpOrpaMMbl. 3a4€T CUUTAETCS CHAHHBIM,
€CIIi CTYJIEHT OTBETUT HE MEHee YeM Ha 3 u3 4 OCTaBICHHBIX B OUJIETE BOIIPOCOB.
B3risiHyB Ha mepBblii Bompoc OujieTta, CTYyJIEeHT OOHApy»uj, 4TO OH €ro 3Haer.
KakoBa BepoOsITHOCTh TOTO, YTO CTYAEHT: a) CHAeT 3ayeT; 0) He cHaeT 3ayer?
13. B mara3zune umerorcs 30 TeneBu3opoB, npuyeM 20 U3 HUX UMOOPTHBIX. Haiitn
BEPOATHOCTH TOTO, UTO CPEAM S5 TPOJAHHBIX B TEUEHHUE THS TEIIEBU30POB OKAKETCS
HE MEHee 3 MMIOPTHBIX TEJIEBU30pPOB, MpEANoOiaras, 4To BEPOSITHOCTU MOKYIKU
TEJIEBU30POB Pa3HbIX MAPOK OJAMHAKOBbI

I'eomeTpuueckast BepOSITHOCTD

B KiaccHyeckoM OlIpedelIeHHH BEePOATHOCTH PACCMATPHBACTCA II0JIHAA I'PYIIIIA
KOHeYHOr'o YHC/Ia pPaBHOBEPOATHBIX coOrITHH. Ha IMpakKTHKE K& OYeHb YacTo
BCTpEUYAKOTCA HCIIBITAHHA C 0eCKOHeYHBIM (BODﬁLE[e roBOpPA, HeCIIETHBIM) JHCIOM
BO3MOXKHBIX HCXOI0B, IMO3TOMY B TakKHX CIVYaAX KITaCCHYCCKOEC OIpeJcIcHHE
BEPOATHOCTH HEIIPHMEHHMO. Torma BEBOJAT IIOHATHE FEO.\IETPH‘IE(‘.KOﬁ
BEPOATHOCTH., T. €. BCPOATHOCTH IIOLAJAaHHA TOYKH B 00/1aCcTh (OI]}EBOK._ qacThb
IINTOCKOCTH, 9acCThk Te€Jla H T.,El.).

PaccMoTpHM, HampHMep, Ha IUIOCKOCTH HEKOTOPYK 001acTe G, HMEHIIYIo
IUIOIab S¢, H BHYTPH 00JacTH G o0nacThk g ¢ miomaasio S¢. [Iycts B odnactes G
Hayxady Opocaercd To4ka. IIpu aTOM I0I1aiaHHe TOYKH B 00/1acTh G — JOCTOBEpHOE
cobelTHe, a B g — ciydaiiHoe. Ilpenmonaraercda, 4ro Bce TOYKH oOmactH G
PABHONPABHBI, T. . HayJauy OpollleHHas TOUKa MOXeT IIOIIacTh B MOV TOUKY
obmacTH G. H BEpOATHOCTH COOBITHA A — I[ONAJaHHI TOYKH B 001IacTe g —
MIPOIIOPIHOHATBEHA IUIOMAAH 3TOH 00JIacTH H He 3aBHCHT OT ee PAacCIIONOKeHHS H

¢dopmeI (pHC.1).
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V4

0

o

rEOMETpH‘lECKOﬁ BEPOATHOCTBHO COOBITHS A Ha3plBaeTcid OTHOIIEHHE
IU10MIa 1M 001acTH £ K IIToIIaaH 06mactH G, T. e.

SE
()= & )

G
OO0nacTh g Ha3bIBaeTCs 0JIaroNpPHATCTBYOMHIeH (0, 1aronpHATHOM) COOBITHIO A.

O6GnacTh, Ha KOTOPYH pacHpocTpaHseTcid IOHATHE TeoMeTpHYecKOoH
BEPOATHOCTH, MOKeT OBITh OJHOMEpHOIl (IpsAMas, OTpe30K) H TpeXMepHOM
(HeKoTOpoe Telno B IpocTpaHCTBe). OO003Hadasd Mepy (AJIHHY, ILIOMAAb, OOBEM)
00I1aCTH Uepe3 mes, MOXKHO 3aIlHCaTh

P(4)= mes g

3)

mes G

Pemienne 3agau
Ilpumep 1. B Hexotopoit Touke C nmuunn AB mnusbl L npou3somen pasphiB.

KakoBa BeposiTHOCTh TOr0, 4TO Touka C ynajieHa OT TOYKHM A Ha pacCTOSHUE HE

MeHbIIe | ?
Pewenue. Pacnonoxum oTpe3ok AB Ha uyucmoBoir ocu Ox Tak, Kak
HN300paKeHo

—— 5SS

o [ X L X
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ITycte X — KoopauHAaTa ciay4ailHoil ToukH C otpe3ka AB, 0< x< L. $lcHo, 4TO
HCXOJIOB OIIBITA (pa3pelB THHHH AB B Touke C) GecuHClIeHHOE MHOXKECTBO H BCe OHH
paBHOBO3MOKHEL. Ha oTpeske AB Bo3bMeM TOUKY M, paccTosgHHe KOTOPOH OT TOUKH
A, paBHoO /.

OueBugHO, 9To coOHITHe A={Touka C yIaneHa OT TOYKH A Ha pACCTOSHHe He
MeHbIIe / } mpoH30HeT, ecin Touka C momajger Ha orpe3ok MB=[/ L].

Taxkum oOpazoM, o6i1acThio, OIAroNpHATCTBYIONMIEH HACTYIUIEHHIO COOBITHA A (Ha
pHC. 2 OHA 3AIITPHXOBAHA), SIBJIAETCS OTpe30oK MB, a MHOMKeCTBY HCXOJIOB OIIBITA
COOTBETCTBYET oTpe3ok AB=[0.L].

Toraa mo ¢opmyne (3)

P(A): @: L;f:]_—i
AB L

Ilpumep 2. (3amaua o Bcrpeue). JlBa crygenta A u B ycnoBumuck
BCTPETUTHCS B OINPEJIETICHHOM MECTE BO BpeMms mepepbiBa Mexay 13 4 u 13 u 50
MuH. [Ipuiienmmii nepBeIM KAET Apyroro B TeueHue 10 MUH., TOCJIE YeTO YXOIHUT.
UeMy paBHa BEpOSATHOCTb UX BCTPEUH, €CIM MPHUXOJ Ka)XJOTO0 M3 HUX B TEUCHUE
yKa3aHHbIX 50 MHHYT MOXET IPOM30OWTH HayJadyy HU MOMEHTBI IPUXOJIa
HE3aBHCUMBI?

Pemenne. IIycTe X — BpeMsa OpHXOJa CTydeHTa A. a y — cTyleHTa B. ScHo,
yro 0< x< 50, 0< y< 50

BYIIEM PacCMAaTpHBATE X H Y KaK JE€KAPTOBBEI KOOPJIHHATEI Ha ILTOCKOCTH 0}\'.}",
BHGpaB B KadecTBe eJHHHIILI MacmTada OIHY MHHYTY. Torga Bce BO3MOXKHEIE

HCXOABl  H300pa3dTcd  TOUKAMH  KBajapara co  CTopoHoH  a=50, T.e.
G={(x,1):0¢£ x<50,0¢ y< 50}

Hurepecylomee Hac coOpiTHe C={cTyIeHTEl A H B BcTpeTATca} HACTYIHT Torja H
TOJILKO TOTJIA, €CIH Pa3HOCTh MeXJy MOMEHTaMH HX NpHxXoja Gyjaer He Goiee 10

MHHYT (II0 MOy I0), T. e. |¥- %< 10,

HepapeHctBo |v- <10 1. e. x-10< y< x+10 ompenmenseT G1aroNpHATCTBYIOMIYIO
coOpITHIO C 001aCTh g, 3alITPHXOBAHHYIO Ha PHC.3.

Toraa no opmyle (2) HCKOMas BepOATHOCTE pPaBHA

S, 50°-40°
P(C)= £ =" -036.
Se 502
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Xy =+

0Q
P

Puc. 3 Puc. 4

3ajaum AJ151 CAMOCTOSITEJILHOTO PelIeHUust
1.Ha 1nockocTM TpOBEACHBI MapajUieNibHbIE JIMHUM, PACCTOSHUS MEXKIY
KOTOPBIMH TTONIEpEMEHHO paBHBI 1,5 u 8 cM. OnpeaeauTb BEpOSTHOCTh TOTO, YTO
Hayaady OpOIIIEHHBIN Ha 3TY INIOCKOCTh KPyT pajauyca 2,5 cM He OyeT nepeceueH
HU OJTHOM JTUHUEH.

2.13 nocnenoBaTenbHOCTH umucen 1, 2, 3, 4, ..., 600 Haygauy BeIOMparoTcs 2
yucna. KakoBa BEpOSTHOCTH TOro, 4YTO OJHO M3 HUX MeHbIIe 126, a apyroe
OobIIIe 126?

3. Ha otpeske [0,5] cnydaiiHo BeiOMpaeTcs Touka. HaliTu BEposSITHOCTH TOTO, YTO
paccTosiHUE OT HEE 10 IPABOr0 KOHLA OTpEe3Ka HE MPEBOCXOAUT 1,6 enuHwmIL.
4.B kpyr paaunyca R BOucaH NpaBUJIbHBIN TPEyrojdbHUK. HallTu BEpOATHOCTH
TOT0, YTO TOYKA, OpOILEHHAss B 3TOT KPYr, MOMAJET B JAAHHBINA TPEYTOJIbHHUK.
5.Ctepxxenp nnuHbl | pasnmomaH B JBYyX Hayraja BbIOpaHHBIX Toukax. Haitu
BEPOSITHOCTh TOrO0, YTO U3 TMOJYYEHHBIX OTPE3KOB MOXKHO COCTaBUTH
TPEYTrOJIbHUK.

6.Ha otpeske AB nmnunoil | Haynauy mocraBnensl nBe Touku L u M. Haiitu
BEpOSITHOCTh TOT0, YTO Touka L Oyxer Ommke K Touke M, yem K Touke A.
7.KakoBa BEpOATHOCTh TOT0, YTO CyMMa ABYX Hayraj B3ATbIX MOJOKUTEIbHBIX

YHUCell, KAKI0€ U3 KOTOPHIX HE 00JIbINE eAMHUIILI, HE TPEB30MACT €AUHUIIBI, a UX
2

npousBeicHUE OyieT He O0JIbIIe 99

2

8. B mpsmoyronbHuk 5%*4 cm” Bnucan kpyr paauyca 1,5 cm. Kakosa
BEPOSITHOCTh TOTO, YTO TOYKA, CIy4ailHbIM O0Opa3oM I[IOCTaBJEHHas B
IPSIMOYTOJIBHUK, OKQKETCSl BHYTPHU Kpyra?

9. KakoBa BeposdTHOCTH Bailieil BcTpeuu ¢ JIpyrom, €ciid Bbl JIOTOBOPHUIIUCH
BCTPETUTHCS B onpenesieHHoM mecte, ¢ 12.00 mo 13.00 yacoB u xjete apyr
JIpyra B TEUEHUE 5 MUHYT?
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10. Ha otpe3ox AB mnunb! L, Gpomena Touka M Tak, 94To J1000€ €€ TOJI0KEHHE
HAa OTpPE3KE PaBHOBO3MOXHO. HaWTh BEpPOATHOCTH TOTO, YTO MEHBIIWKA W3
otpe3koB (AM win MB) umeet nnuny, 6osbiryto yem L/3.

11. KakoBa BEpOATHOCTh TOTO, YTO CyMMa JIBYX HAyTaJ] B3STHIX MOJIOKHUTEIBHBIX
guces, KaXI0e M3 KOTOPBIX HE OOoJbIlie TpeX, HEe MPEeB30MAET TpexX, a HuX
npousBeicHUE OyeT He OobIie 2/77

12. Haynauy B3sThl 1Ba MOJIO)KUTEIBHBIX YKCIA X U Yy, KaXJI0€ U3 KOTOPHIX HE
OpeBbIIIaeT €auHUIBl. HalTh BeposATHOCTH TOTrO, Y4TO CyMMa X + y HeE
IIPEBBIIIACT EAMHULIBL, @ Tpou3BeaeHue Xy He MeHb1e 0,09.

13. Ha otpe3ke AB qnuHol | He3aBUCHMO O/1HA OT APYTOM MOCTABIEHBI 2 TOUKH
L u M, nosoxeHune KaxIoW K3 KOTOPBIX PaBHOBO3MOXKHO Ha AB. Haitm
BEPOSTHOCTH TOTO, YTO TOouka L OyneT Onrke K Touke M, 4eM K Touke A.

14. MomeHThl Haudajla JABYX COOBITMM Hayjady paclpeeicHbl B MPOMEKYTKE
BpemeHu ot T1 mo T2. OmgHo u3 coObiTuil mmutcs 10 MuH., apyroe — t MHH.
OnpenenuTs BEPOATHOCTh TOTO, YTO: a) COOBITHS «IEPEKPHIBAIOTCS» I10
BPEMCHU; 0) «HE MIePEKPHIBAIOTCS.
T1=1100; T2=1300; t=15.

IMpakTuueckass padora Ne7 «Pemenue 3agau Ha pacnpeereHUe JUCKPETHON CiaydaiHOM
BEJIMUMHBI 33/IaHHOH coiepKaTebHBIM 00pazoM

3anava 1. JluckpeTHas ciayuaiinas BenrunHa X 3a/1aHa 3aKOHOM PaclpeleICHUs

X 1 3 6 8
P 0,2 0,1 0,4 0,3

[TocTpouTh MHOTOYTOJILHUK paclpeiesICHusI.

3amaua 2. UrpanbHas kocTh OpoiieHa 3 paza. Hanucars 3akoH pacnpeneneHus
YU CIIa TOSBJIICHUM IIECTEPKHU.

Pemenue.
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BepoATHOCTE BLINAASHWA LWECTEPKW NPW OAHOM BpoaHWK KOCTKH paBHa (1/6).

BepoATHOCTL HEBLINAAEHWA LLUECTEPKM paBHa

1-(1/6)=5/6

3HayeHWuA crydyaiHoR BenWYWHLL

*1=0

BepoATHOCTL TOrMo, YTO W Ha NEPBOW KOCTW W HA BTOPOW W TPETLEN LUECTEPKA HE BbiNana pasHa:
p1=(5/6)-(5/6)-(5/6)=125/216

¥=1

BepOoATHOCTL TOMO, YTO MKW NEpPBOA WNN Ha BTOPOI UMW TPETLEN BLINana WecTepKa paBHa:
p2=(1/6)-(5/6)-(5/6)+(5/6)-(1/6)-(5/6)+(5/6)-(5/6)-(1/6)=

=75/216

*3=2

BepoATHOCTL TOMD YTO WNKW HA NEPBOA U BTOPOA UMW Ha BTOPOA W TDETLER MNW Ha NEpPBOA K
TPETEEA KOCTW BhINana LecTepKa paBHa:
p3=(1/6)-(1/6)-(5/6)+(5/6)-(1/6)-(1/6)+(1/6)-(5/6)-(1/6)=

=15/216

)(4:3
BEDDHTHOCTI: TOMD, YTO KW Ha I'IEDBDIFI KOCTH W Ha BTODDIT‘I KOCTH W Ha T[!ETI::BH KOCTW BbiNana

lWecTepka paBHa:
pa=(1/6)-(1/6)-(1/6)=1/216

MpoBepKa, UTo BCE BLIYMCIIBHO BEPHO:
p1+p2+p3+ps=1

CocTtaBnaemM Tabnuuy:

X 0 1 2 3
p 125 | 75 | 15 1
216 216 216 216
3amaua 3.

3anaua 2. CocTaBUTh 3aKOH pACOPEACIICHUS YUCia ONAaJaHui B LIEb IIPU
YEeThIPEX BBICTpPENIAX, €CJIM BEPOSITHOCTh MOMAJaHus MPU OJHOM BBICTpEJIC paBHA
0,9.

Pemenne. CnydaiiHas BennurHa X — YMCIIO MONAJAaHUM B LEJb ITPU YETHIPEX
BBICTpEIaxX — MOXET NpuHuMaTth 3Hauenus 0,1,2,3,4, a COOTBETCTBYIOIIUE UM
BEPOSTHOCTU HaxoauM 1o dopmyiie beprymu:
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P(X = 0) = €30,9°0,1* = 0,0001;
P(X =1)=10,9'0,1% = 0,0036;
P(X =2) = C%0,9%0,1% = 0,0484;
P(X =3) = C30,9°0,1' = 0,2916;
P(X =4) = C30,9%0,1° = 0,6561

3aKoH paclpeAesIeHHs Yncia MoNnaJjaHui B LEeIb IPH YEThIPEX BhICTpEIax

X 0 1 2 3 4
p 0,0001 |0,0036 |0,0486 |0,29116 |0,6561

«Pemienue 3amad Ha pacnpelereHUue JUCKPETHOM CIydallHOM BEJIMYMHBI 3aJaHHOU
coJiepKaTeIbHbIM 00pa3oM»

1. 3aaH 3aKOH pacrpeneaeHus IUCKPETHON CIIy4aiiHON BeIUMYUHBI X:

m; 0 1 2 3

pi | 0,064 0,288 0,432 0,216

Haiitu: a) marematuueckoe oxuganue MX; 6) nucniepcuto DX, B) cpeHEKBAAPATUUECKOE
OTKJIOHEHHE Oy.

2. CnyqaﬁHa;I BenuunHa X 3a7aHa 3aKOHOM pacupCaciaCHuA:

m; 10 15 25

pi | 10/28 p 3/28

Haiitu: a) 3HaueHne BEpOSITHOCTHU JJIs1 BTOPOH CciIy4yaifHOW BeIWYHMHBI; 0) MaTeMaTnyeckoe
oxxuganue MX; B) nucnepcuto DX.

3. 3aJaH 3aKOH pacHpeeeHNs JUCKPETHON CIIy4aliHOM BETMYMHBI X

m; | 20 21 22 23

pi | 01 | 03 |02 p

HaiiTu: a) 3HaueHne BEpOSITHOCTH JIJIsl YETBEPTON CIIydaliHOM BEJIMYMHBL; 0) MaTeMaTHUECKOe
oxunanne MX; B) nucniepcuro DX. [a) 0,4 6) 21,90 B) 1,90]

4. 3aiaH 3aK0H pacupeAesieHus TUCKPETHBIX CIIy4YalHbIX BETUYMH X U Y:

m; 110 120 130 140 150
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Pl 015 ] 020 | 035 | 01 | 02

p,-y 0,1 0,15 0,3 0,05 0,4

CpaBHUTH a) MaTeMaTH4ecKHe Oxkunanua MX u MY u 0) cTaHIapTHbIE OTKIOHEHHS Gy U Gy.

5. Cnyuaiinas BennuuHa X 3aJjaHa 3aKOHOM paclipeeieHus:

m; 0 3 X

pi | 02| 04 |p

Haiitu TpeTbe 3HaUeHHE C1y4allHON BEJIUYMHBI U €r0 BEPOSTHOCTD, €CJIM U3BECTHO, UTO €€
MaTEMaTHYECKOE 0XKUIaHNUE PABHO 4.

6. Pactipenienienue TUCKPETHOW CITydaitHON BEIMYMHBI X COJCPKUT HEM3BECTHBIC
3HAYCHUS X; U X7 (x7 < Xx3):

m; X X2

pi | 04 | 06

M3BecTHBI YHUCIIOBBIE XapaKTEPUCTUKH  CiydaiiHoM BenumumHbl: MX =3,6; DX = 0,24.
TpeGyercs

IpakTnyeckas padora Ne8 «lloHsTHE OMHOMHATIHLHOTO PAaCIPEACTICHNAS U €T0 TPUMEHEHHE.

3amaya 1. BeposTHOCTH MonagaHus B LIENb COCTABISAECT IPU OTAEIBHOM BBICTpPEIIE
p=0.8. HalinuTe BEpOATHOCTH MATH NONAJAHUI ITPU LIECTU BBICTPENIaX

3agaua 2 BcxoxkecTb ceMsiH TaHHOTO copTa pacteHui coctaBiser 80%. Kakosa
BEPOSITHOCTh TOTO, YTO U3 5 MOCESTHHBIX CEMSIH B30MJIET HE MEHbBIIE 4.

3amaua 3.

Mo gaHHbIM OTK Ha 100 meTann T ee K ux OpyckoB, NOAroToBNEHHbIX Ans 06paboTku,
npuxoautcs 30 ¢ 3a3ybpuHamun. KakoBa BEPOSITHOCTb TOTO, YTO U3 Cry4anHO B3ATbIX 7 OpyckoB
okaxeTtcsa 6e3 aedekToB He bonee 2?7

3amaua 4.

MpoBepkoit Ka4ecTBa YCTaHOBNEHO, YTO M3 Kaxabix 100 aetaneit He uMeloT AedeKToB 75 WTYK B
cpeaHeM. CoctaBuTb GUHOMManNbLHOE pacnpeaeneHne BEpOSTHOCTEN YUCNA NPUroaHbIX AeTanen
13 B3ATbIX Hayaavy 6 neranen.
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3apaua 5. B ropoae 4 xomMmepueckux OaHka. Y KaX7oro pucK OaHKPOTCTBA B
teueHue roga coctarisier 20%. CoctaBbTe psll pacrpeieieHus: yucia OaHKOB,
KOTOPbIE MOTYT OOAHKPOTUTHCS B TEUCHHE CJICIYIOIIETO TO/I1a.

3agaua 6. KoutpoabHas paboTa cOCTOUT M3 TpeX BompocoB. Ha kaxkplii Bompoc
MIPUBEJICHO YEThIPE BapHaHTa OTBETA, OAUH U3 KOTOPBIX MpaBWIbHBIM. COCTaBUTH

3aKOH PACIPEACIICHUS YWCIia TPABUIBHBIX OTBETOB MPU MPOCTOM YTaJIBIBAHUH.
Haiitu M(X), D(X).

3amaya 7. Crpenok npou3BoAMT 4 BbICTpENA IO MULIEHU. BepoATHOCTD
IIONAIaHKs B MUIIEHb IIPU KaKJI0M BbeICTpene paBHa 0,3. 3a kakqoe rnonajgaHue
cTpesiky 3acuntbiBaercs 10 oukoB. HailTu 3aKOH pacnpeeneHus 4uciia
3aCUMTaHHBIX OYKOB.

I[IpakTuueckass paGora Ne9 «lloHaATHE TEOMETPUYECKOTO paCHpeleleHuss M €ro
MIPUMEHEHHUE)

Meomempu4deckoe pacnpedesieHue

[MycTb Npon3BOAATCA HE3aBUCUMbIE UCTILITAHWUSA, B KaXO0M U3
KOTOpbIX BEPOATHOCTL NosiBrieHMst cobbitua A pasHa p (0<p < 1)
1, cnegoBaTtenbHO, BEPOATHOCTL ero HenoasneHnsa g=1—p.
cnbiTaHna 3akaHuMBalOTCS, KaK TONbKO NOSIBUTCA CobbITHE A.
Taknm obpasom, ecrnm cobbiTe A NosBUNOCH B K-M UCMbITaHWW,
TO B NpejlecTByOWNX K —1 UCNbITaHUSAX OHO He NOABNANOCH.
OB603Ha4MM Yepes X OUCKPETHYH CryYanHyr BENNYMHY — YMCNO
UCMbITAHWIA, KOTOPLIE HYXKHO MPOBECTW 4O NepPBOro NosiBNeHns cobbiTna
A. O4eBMOHO, BO3MOXHbLIMW 3Ha4YeHsSMK X ABNAOTCH HaTypanbHble
yncna: x,=1, x,=2, ... [lycTb B nepBbIX k -1 McnbITaHWAX cobbiTe A He
HacTynuno, a B k-M UCMbITaHu nosieunocs. BepoATHOCTL aToro
«CMNOXHOro cobbITUA», MO TEOPEME YMHOXEHNA BEPOATHOCTEN
He3aBUCUMBIX cobbiTui, P(X=k)=g“'p. MNonarasa k=1,2, ...,
MONy4YnM reoMeTPUYECKYH NPOTrPeCcCUio C NEPBLIM YIIEHOM P U
sHameHatenem q (0< g<1). p.gp.q°p. ....q“'p,... MNo aTon
NpuYMHe pacnpenerneHe HasbliBaloT 2eoMempuYecKuM.

Mpumep. N3 opyana npomnssoauTca ctpensba no
uenn OO0 nepBoro nonagaHns. BepoaTHOCTb
nonagaHus B uens p = 0,6. HanTn BEPOATHOCTL TOrO,
4YTO nonagaHue Npon3onaeT nNpu TPETLEM BbICTPENE.
PeweHune. lNo ycnosuwo, p=0,6, g = 0,4, k=3.
Mckomasi BepOoATHOCTL No chopmyre

P= g*p =042*0,6 = 0,096.
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Mpumep c peweHnem Ne2

lMpoeoauTca Nnpoeepka GonbLon napTun getanei go obHapyxeHua GpakoeaHHon (6e3
OrpaHWYeHuns Ynucna npoBepeHHbIX AeTanein). CocTaBuTb 3aKOH pacnpedeneHus yucna
npoBepeHHbIX AeTanei. HalTn ero mateMaTU4yecKoe oXuaaHue u Qucnepcuio, eCnu U3BECTHO,
YTO BEpOATHOCTE Bpaka Ans Kaxgow getanu paeHa 0,1.

PeweHue:

CnyyaiiHag Benu4rMHa X — YUCNo NpoBepeHHbIX AeTanei o obHapyxeHus GpakoBaHHOW —
MMEeeT reoMeTpuUdeckoe pacnpefeneHve (4.11) c napametpom p =0,1. NosToMy pag
pacnpefeneHnua UMeeT BUf

X=m:| x; | 1 2 3 4 m
21010090081 00729 | .. |0o9m-0,1] ..
ITo dopmynam (4.12) u (4.13)
M(X)=l=DLJ=10, D(X)=iz=bo_—’]9'?=90. >

3apaua

CryaeHT noarotoeunn uz 40 3k2amMeHaumoHHbIX OMneToe 32 M MeuTaeT, YTo Npenojasatens
paspewmnt emy BblbpaTs BblydeHHblid Ounet. CocTaBuTe pAa pacnpeaeneHnid uucna X
BO3MOXHbIX MOMNLITOK B3ATb DWNeT A0 NOABAEHWA NepEoro «3Hakomoro» Ouneta, ecnu
npenojaeaTefb OCTAHOBWA CTyAeHTa MociAe 4eTBepTOod nonbiTkM. HaWltkm 4ducnosblie
XapakTepUCTUKW 3TOW CNyYallHON BENWMYMHSL.

PeweHwve. BepoAaTHOCTL TOro, 4TO CTYAEHT BO3:MET EBblydeHHslid Guner, paesHa 0,8
CnydaliHaa sefMumHa X — YNCI0 UCTLITaHWIA A0 NOABAEHWA NMEPBOro BblydeHHoro buneta.
CoctaBum paa pacnpeieneHWid, Hahaem dyHkumwo pacnpesenedua [ACB X, noctpoum ee
rpadmk. Halagem Bce YMCIOBble  XapakTepWUCTMKM  (OrPaHWMYMTLCA  TPeMA-NATbH
NENBITAHMAMM).

O603Ha4MM Yepes M — YWNCNO <UCMLITAHMI», Yepes p — BEPOATHOCTb B3ATh BhlyYeHHbII
bunet. Toraa p=0,8, g=1-p=10,2, Haiinem eepoatHoctu py(1), py(2), pa(3), pa(4).

Tak kak cnyuaHHaﬂ BeNMYMHa X — YKUCNO BOMOMKHLIX MOMNLITOK A0 NOABAEeHWA nepeoro
BbIYHEHHOTO 6MJ’IE,‘TE|, BOCMONb3YyeMCH FEOMETPM‘-I@CKDH BEPOATHOCTRHD:

Py(1)=p=08;
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P(2)=qp=08-0,2=0,16;
P(3)=¢%=0,22-0,8=0,04-0,8=0,032;
P(4)=g%=0,23.0,8=0,008 - 0,8 = 0,0064.

X 1 2 3 4
b 0,8 0,16 0,032 0,0064
Matematuueckoe oxuaarne M(X) = 1 =1,25;
p
0,2
avcnepcua (X)) = 4 = = 03[]3[25;

cpeiHeKEaApaTUYeCKoe OTKSIOHEHWE G = ".0, 03125 —_ 0’176.
HO'-—-IE‘M}" =] paCCMOTpEHHDH Zafade He BbINOANHASTCA ycnoewne HOPMWPOBKK:

4
> P =0,9984 £1?

k=l

,[LE_HD B TOM, 4HTO B OCNy4ae IeOMeTpUYecKmnx paCﬂpe,ﬂ,E‘ﬂEHMﬁ YCnoBye HOPMHWPOBKW
BLINONHAETCA MPU k300, @ B PACCMOTPEHHOM 3aaaue Boini AaHbl MWLL YEThIPE Nepeble

aHavenusa [JCB X
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e
P3<X<6)=YPX=i)=
i=3
= 0,02244 + 0,00137 + 0,00003 + 0,0000001 = 0,02384 ~ 0,024.

Mo _q:-opmynam (4.15) 7] (4.16)

45

Takum obpazomM, cpeaHee UMCNO yraaaHHbIX BMAOB cnopTa u3 6 Bcero 0,8, a BEpPOATHOCTL

M) =6-2-08 DX)=6 -2{1 —39-][1 mi] =0,6145.
45 44 45

Bbiurpeiwa Tonsko 0,024, =

3ananus JUTS CaMOCTOSITEJIBHOTO peuieHus
Mpumep ¢ peweHunem. B notepee «Crioptanoto 6 w3 45» aeHexHble NpW3bl Noay4daroT
y4acTHUKKM, yragaewwue 3, 4, 5 u 6 eugoe cnopta 13 oTobpaHHbix cayyaliHo 6 emaoe vz 45
(pazmep npuza yBeNWUMBAETCA C YBEAWMYEHWEM 4YWCNa yrajaHHelX BMAOE cnopTa). Haltw
3aKOH pacnpefefneHna cny4alHoW BeauumnHbl X — 4ucaa yrajaHHbIX BUAOB CriopTa Cpeau
cnyyaliHo oTobpaHHbix wectn. KakoBa BEpOATHOCTL NOAYYEHWA AeHEXHOro npusa? Hakty
MaTeMaTUMUYeCcKoe OXUAAHWE U AMCNepCUHo Cly4alHOoW BenMYmHbl X.

PeweHwe. OuyeBngHo (cm. ra. 1, npumep 1.14), 4To 4KWCAO yragaHHblX BUAOB CNopTa B
notepee «6 w3z 45» ectb caydaliHas BeNWMYMHAE, WMeNLlaa rMNepreoMeTpuyeckoe
pacnpeaeneqve ¢ napametpamu B = 6, M = 6, N = 45.. Paa ee pacnpeaenenus,
paccymTaHHbIi No dopmyne (4.14), nmeeT BUA:

A | x 0 1 2 3 4 5 6
pi | 0,40056 | 0,42413 | 0,15147 | 0,02244 | 0,00137 | 0,00003 | 0,0000001

BEF]OFITHOCTI:- NONYYHeHWA AeHEXHOTO Npwrza
4]

SAJAHUA I CAMOCTOATEJIBHOI'O PEIHIEHUA

3amaua 1 Kybuk monOpacsiBaeTcs 10 TEX MOP, MMOKa HE BBIMAET 6 04KOB. HallTh BEpOsSTHOCT®,
YTO BbIMa/IeHHUE 6 OUKOB CIYUYHUTCS 32 5 OPOCKOB.

Pewenue:
Jns mepBoro 6pocka (k = 1), BeposTHOCTH yenexa p(1) = 1/6.

[ BToporo (k = 2) 3T0 BEpOSITHOCTh ycIiexa BO BTOPOM OpOCKe U HEyJauM B IIEPBOM I10
dopmyne (14):

) W21
1 11 5
PQ)=—-|1-—| =—==—=0.13
61 6 6

36

S| L

JUISL TPEThEro OpocKa:
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. L3-1 ;N2

P(3)=1-L1—3' =%Lg' =

25 2%
| -2 0116
6 6 ) 36 216

o | =

JUTSL 4ETBEPTOTO OpocKa:
- -1 P

.4
1 1) 1 (s < <
P4)=—-1-=] =—.2] =222 === —0,006
6 6 ) 6 L6, 6 216 1296

JJIA IIATOIrO 6poc1<a:

- - 5-1 PR
1 1) 1 (5} 1 625 625
P(5)=—|1-—| ===| =— = =0.08
6 6 ) 6 L 6) 6 1296 7776

Omeem: BEPOATHOCTD, YTO BHITIAZICHUE 6 OYKOB CIIy4UTCs 32 5 OpockoB paBHa 0,08.

3adaua 2 Ponuk k0008020 3aMKa cO0epHCUm 7 803MONUCHBIX YUDD, U3 KOMMOPBIX HYHCHO
evlOpamsv 00Hy. Kaxosa seposmnocms, umo e2o MO#CHO OMKPbIMb MouHO ¢ 3-20 pasa.

Pewenue:

p=é=QH

Beposamuocmu npasunvrhoco eounuunozo 6vloopa

Pacnpeoenenue ceomempuueckoe 3Hauum uckomyro epoamuocms Hatioem no goopmyne (14)

11V 16 1 36 36
P(3)=—_-L1—:_! =—-L—! =2

= =0.105
7) 7 49 343

Ecnu 3amok cocmoum u3 HeCKONIbKUX He3a6UCUMbBIX POTUKOS, MO 6ePOAMHOCMb €20 CAYYaAUH020
OMKPBIBAHUSL NOOYUHACNCS Yoice OPY2OMY PACNPeOeNeHUI0 — OUHOMUATLHOMY.

Omeem: 6eposimHoOCmb, YMO 3AMOK OMKPOemcst moyHo ¢ 3-20 pasza pasua 0,105.

3aoaua 3 Koumponw kauecmea napmuu npoOyKyuu npo8ooumcs 00 0OHAPYHCeHUs NeEPBO2O
bpaxosannoco uzdenus. B pezynomame cepuu nposepox oonapysicuiu, umo OpaKosarHHoe
uzoenue gnepsvie NOABIAIOCL 8 CPeOHEM Npu Oecamom uchvimanuu. OyeHums 8epoSIMHOCb
nosgnenus opaka.

Pewenue:

Ilycmb X — uucno ucnvimanuii 00 nepeoco nosislieHuss OPaKosanHHo2o uzoeius. X cayuauHas
senuyuUHa umeem ceomempuyeckoe pacnpeoenenue. 1o yciosuio ee cpednee sHaveHue pasHo

M(X)=10
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1 1 1
M(X)=— p=— =
Tax xak B , mo M(x) 10

Omeem.: epossmuocms nosieienus opaxa paeua 0, 1.

l'unepreomeTpuyeckoe pacrpeieseHue HMEIOT Cly4dailHble BEIWYMHBI, KOTOPHIE HMEIOT
MECTO TNPH BBIOOPOYHOM KOHTPOJIE HEKOTOPOH COBOKYMHOCTH N OOBEKTOB MO HEKOTOPOMY
OTpeieIcHHOMY CBOMCTBY. J[7s1 KaXkJ10ro paccMaTpuBaeMoro o0beKTa J1al0T OTBET Ha BOMPOC -
o0nanaer OH CBOMCTBOM A, WIM HET. | HIlepreoMeTpuueckoe pacipeiesieHne UMEET clydaiHas
BeIMYMHA X, paBHas 4YHCIY OOBEKTOB, 00JAAIONMIMX CBOHMCTBOM A B CIy4allHOW BBIOOpPKE
o0ObeMa n, rae n<N.

Hanpumep:

Ul YHMCIIO HEKAYEeCTBEHHBIX CIMHUII W3ICIUIl B CIly4allHOHl COBOKYIIHOCTH O0Obema 71 H3
naptuu oovema N, eciu n<N;

i jJotepes, B KOTOpOil CBOMCTBO A Omiera — 3TO «OBITh BBIUTPHIIIHBIM», TOTJA BCETO
OmieToB N, a HEKOTOpOE JUI0 MPHOOpENo 7 U3 HUX, B 3TOM CIy4yae YHCIO BBIUTPHIIIHBIX
OMJIETOB Y 3TOrO JIMIIA UMEET TUIIEPreOMETPUUECKOE paCIIpeIeTICHHE.

Takum obpazom, eunepeeomempuyeckoe pacnpedeienue - OUCKpPETHast CllydaifHas BeJTMUNHA
X cocmosuwasn 6 mom, umo 6 evibopke uz N 06vexmos, uz kKomopuvix m ooradarom ceoticmeom A,
b6yoem umenno k, ooraoarowux ceoticmeom A, 8 8blO0pKe U3 N KOHKPEMHbIX 00beKMO8 635MblX
U3 COBOKYNHOCMU.

oY —
Cr Coi

P(X=m)= N
Cx

(17)

[Ipu sTOM m 00BEKTOB 00JaAI0T CBOMCTBOM A, kK — OOBEKTOB IMOMAaI0 B BHIOOPKY, BCETO
TMOTIaJI0 B BEIOOPKY 72 27IeMEHTOB 13 N.

Takum 06pazom, TUIIEPTEOMETPUIECKOE paCIPEIeTICHUE ONpeIeseTcsl TpeMs mapaMeTpaMu
— 00BEeMOM TEHepaJbHON COBOKYMHOCTH N, uucioM OOBEKTOB m B HeH, o00JIamaronux
paccMaTpUBaeMbIM CBOMCTBOM A, 1 00bEMOM BBIOOPKH 71.

OCHOBHBIC YHCJIOBBIE XAPAKTCPUCTHUKU THIICPIrCOMETPUICCKOTO PACTIPCACIICHUA:

1) MmaTemaTHuecKoe OXKHUAAHNE

M(X)=n 7

N (18)

2) nucnepcus
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s -

D(X)= FT%LI — %lLl — i:_ 1 l
] N} N-1, (19)

3a0aua 4. B smuke 7 mapoB, U3 KOTOPLIX 4 OeNbIX, a OCTaabHBIC YepHbIe. V3 3TOTO sImuKa
HayrajJ W3BJEKAIOTCA 3 1Iapa; m — YHCIO W3BICUYEHHBIX Oenbix mapoB. HaliTu 3akon
pacmpeaeneHus: JUCKPETHOM cITydailHOW BEJTMYUHBI 71 U BEPOSITHOCTH COOBITUS X > 1.

Pewenue.

Bo3MoxHble 3HaueHus ciaydaiiHo BenumuuHbl X - m=0,1,2,3. COOTBETCTBYIOLIUE UM
BEPOSATHOCTH IMOACYUTHIBaeM 1o popmyse (17):

0,3

clci 1
—P(X=0)=—3 -
Po=F( ) = I
cici 1
—p(x=1)=—3-2%
py=PX=1) s
cicl 13
C5 35

3.0

ce? 4
=P‘Y=3 = -
Pa ( ) C—% 35

Takxum 0Opa3om 3aK0H pacmpeesieHus X:

Jlyi IpoBEepKH MPaBHWIIBHOCTH MOCTPOECHMS 3aKOHA paclpesesieHuss JUCKPETHOM cirydaiiHOM
BEJIMYMHBI HAWJIEM CYMMY BEPOSITHOCTEH:

1 12 18 4

SR W =1

35 35 35 35
- - 2 - , TIOJIY4MJIM | 3HAYUT BBIYMCIICHUS BEPHBIE.

Teneps HaiiieM BeposITHOCTb cOOBITUS X >1:

18 4 22
PX>D)=p,+py=—+r—="
( )= D2+ D3 35 35 3%

L

Omeem: BEPOATHOCTb TOTO, YTO YHCIIO OCIBIX MapoB OOJIBIIIE OJHOTO PAaBHO 3
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IpakTuyeckass padora Ne 10 «3anucek pacnpeneneHuss HBC, 3aJJaHHON COJIepKaTEIbHBIM
obpazom»

HenpepbiBHaA cny4YyanHaa BenNU4YuHa U e€ (pyHKLMA pacnpegeneHus.
DYHKLWA NNOTHOCTHU pacnpegeneHns

O HenpepbIBHON cnydaiHoi eennunde (HCB) A HeoqHOKpaTHO yNnoMmuHan e npebiayLnx
CTaTkAX, M NO3TOMY, €CNW Bbl 3ALUNK C NOWCKOBWKA W/WNKW HE COBCEM B TEME, TO HaYHUTE C
NEPBOr0 YpOKa 0 cny4YarHbIX BenM4MHaxX. [ocne Yero npoaomKasm U cpasy BCnoMUHaeM

pasHULLY:

— B otnuuve oT AUCKPETHOW cnyYaiHOW Benu4nHbl, HCB MOXET NpUHATE Mwboe
OEeACTBUTENEHOE 3HaYEHUE U3 HEKOTOPOro NPOMEXYTHa HEHYNEBOR ANWHLI, YT OenaeT
HEBO3MOXHEIM &€ NpefCTaBNeHWe B BUAe Talnuusl (M. k. dedcmeumensHeix YUCen HecYémHo
MHO20). B 3TOR CBA3KW HENPEPLIBHYH CNYYARHYH BENWYKUHY 380aK0T DYHKUMAMKM OBYX TUNOB,
Ha3BaHWA KOTOPLIX Bbl BUAWTE B 3aroNoBKe.

QYHKUMRA pacnpefenednn HerpepslieHod ciyYaldHold eenuyuHel X onpefenaeTcA TOYHO Tak
We, Kak U (pyHKUmMA pacnpeaeneHus [CB:

F(x)=F(X <x) — BEPOATHOCTL TOTO, YTO CNYyYaAHaA BEMWYMHE K NPUMET ZHAYEHKWE,
MEHELLIEE, yem nepemerHan =, KoTopas «npoberaeT» BCe 3HAYEHWA OT « MUHYC» 00 «MMHC»
DeckoHeyHoCTU. Takum 0Dpa30mM, YUNTHIBAKTCA BCe 3HaYeHnA, koTtopele B NMPUMHLUIE momeT
MPUHATL NPOW3BONLHAR CNydaiHan eenuduHa. C yBenuyeHueM x OYHKUWA pacnpenensHna
«HaKannueaeT» (CyMMWUPYET) BEPOATHOCTM, @ 3HAYMUT, ABNASTCA Heybblearoweld U M3MEHASTCA B
npefenax 0 =F(x) =1 o 3TOA NPUYKMHE €€ MHOMA HA3LIBAKT UHMezpansHoT yHKLUEN
pacnpeneneHna.

BaxkHoW 0coBeHHOCTBI ABNAETCA TOT (hakT, 4To pyHKUMA pacnpeaenexna NHOBOW
HENPEpPLIBHOW CNYyYalHoW BENWYKMHEI BCErga U BCrogy HenpepeleHal YacTo e& Mo¥HO
BCTPETUTE B KYCOYHOM BUOE, HANPUMER:

0

ecnu x <0

2

2
Fix= % ecny 0=x =3

1, ecnmuE % =3
OOHAKO B TOYK&X «CThlKa® BCE XOPOLIO:
0 3
Flii=—=0, F(Hi="—=
9 9
M ecnv TaM paspelB, TO Bkl MMEETE M0 C ONedaTKod UMW OTEPOBEHHON olwndKoil

1

! Ho cama no cebe HenpepsIeHOCMb U HOML Crieea, eduHULA Cpasa — e He 03HaYaHIm, Umio
neped Hamy QyHKUUA pacrnpedenerus.

MNpu py4HOM NOCTPOSHWK YEPTEXA LIenecooDpazHo HARTWM ONOPHLIE TOYKW, B HALLEM NpuMepe

] 2
YO0DHO B3ATE: F= 1? m 0,11, F(2)= % =044 W NNaeHo-NNaeHo NpoBeCcT KapaHjallom
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9

Kycouek napabonbl j =
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HanomuHao, 4To NeBbli HWKHWA Nyd CreqyeT NPoYepTUTL MUPHO (YmoOkl OH HE CrUeancs ¢
OChM), & NPABLIA BEPXHUIA MyY NPOOONHWTE 3a OCTPWE OCK (M.K. 2pachuk beckoHeyeH). Takwe He
3abbiBaeM, 4TO F{x) He MOXeT ybbieamb, U CNW BAPYT OKAMETCA, YTO KAKON-TO KyCOoK rpaduka
WOET «CBEPXY BHU3», TO ULLMTE OLWMOKY MNK ONATh e — MMeeT MecTo onedaTtka. A MOXET NpocTo
ApPOrHYna pyka -)

YTo kacaemo Macwtaba, To CMOTPUM N0 CHTYaLUUK, Yalle BCero oNnTUMankeHeIn Maclutat
coctaenAeT 1 en. = 1 cM (IBe KNETKKW), HO NOCKONLKY A CTPOK rpankn He OT pyKM, To 0Cobo He
Cnexy 3a NponopuUMaAMK — B J&HHOM Cly4Yae No OCW OpAWMHAT BhILLMO NPUMEPHO B 2 pa3a
DonkLIE, YeM MO OCK aDCUWCC.

Tenepk BEPHEMCA K CMBICTTY DYHKLUMW PACNpEfeneHns ¥ PACCMOTPUM Napy KOHKPETHLIX «WKC»:

F(-1)=F(X «-1)=0 — BEPOATHOCTEL TOTO, YTO CNYYaRHER BENMWUWHA Y NPUMET 3HAYEHWE,
MEHBLLEE, yem —1;

F(d=FX <4)=1— BEpOATHOCTL TOMD, YTO CNYYaAHAR BENWUYMHA ¥ NPUMET 3HAYEHKWE,
MEHbLLIEE, uem 4.

Hy, W O4EBMOHO, YTO pacCMaTpUBaeMan CrydaiHanA BenMuMHa NpUHUMaeT criyyalHble, Hanepéd
HEeU38eCMHbLIe 3HAYEeHWA 13 oTpeska [0, 3]. Ecnu Bknaabieats B 3a0a4y CooepKaTensHbIA CMbICT,

TO 3TO MOMET ObITh CNyYanHas NpoaoMKUTENLHOCTE HEKOETD NPOLUEeCCca (8 cekyHOax, Hanmpumep),
WnK macca nubo paaMep CnydYalHo BeliDpaHHore obwekTa (HanpumMep, KpynuHKy necka). W tomy
noaofHoe — NPUMEPOB MAcCa. KOHKPETHLIE 3a0adyn HENpPemMeHHo DyayT, HO Npexie OCTAHOBMMCA
Ha TEXHUYECKON CTOPOHE BONpPOCA.

BepoATHOCTE TOrO, YTO CNyYaiHas BeNUYWHA NPUMET 3HAYEHWE U3 HEKOTOPOro NPOMEKYTKE
pacCYMTLIBAETCA eWE NpoLwe, YeM ONA QUCKPETHOR CNy4YadHOW BENWYMHBI. 3eCh HET

HUKakoit CaHTa-bapbapbl: 0Tpe3ok N [a; &) Ham aau, nonyudtepsan (a; 5], [2; ) unn natepsan
{@; &) | COOTBETCTEYHILLYH BEPOATHOCTE MOMHO BRIYMCTIUTE MO €AMHOA chopmyne:

Flb) - Fla)

lMpumevarue: 8 cnedyrowem napazpaghe Mel 0B0OCHYEM 3mo ymeepxdeHue

Hanpumep:

PO=X == F(l)— F(Oy zg_%j: % — BEPOATHOCTE TOTO, YTO CNYYanHaA BENUUUHA NPUMET

3HaueHne u3 oTpeska [0;1]. M TouHO Takumu ke ByayT BEPOATHOCTH
P0<X =D, POSX <1), PO <X <1
? 2
PRSX<3)=FO-PQ=F-5=1-
NPUMET 3HauYeHWe U3 oTpeska [2; 3];

i — BEPOATHOCTE TOIo, 4TO CJ'I‘}""-IBI;IHBFI Benv4ruHa
g

o | Lk

Fi-1<X «4)= F(4)— F(-1) =1-0=1 — BepoATHOCTL TOrD, 4T0 CNy4aiHaa BenuYuHa npumeT
3HaYeHWe W3 HTepeana (-1, 4);

W Tak Janee.

HaeepHoe, Bbl NOOMETUIK, YTO HA YYACTHAX OOWMHAKOBORA ANWHEI PE3YNETATEl NONYYUNWCE

pazHeiMK: P0=X =T = % P2=X=3)= g |1 BO3HMKAET BOMPOC KaK OLEHWUTL 3TY

«KOHUEHTPpaUWD» BEPOATHOCTEN HA PazNMYHLIX NPOMERYTKaX? — Belb YHKUWA pacnpeleneHnA
Fi(x) XapakTepW3yeT HaKoMNeHUse BEPOATHOCTEN NO MepPe YEENMWYEHWA %, M MHOM pa3
BLIMMCNATE F(E)— Fla) YTO-TO HEOXOTA.

JPdEeKTUBHEIA OTBET HA NOCTABNEHHLIA BONPOC OAET
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dhyHkuma NNOTHOCTH pacnpeneneHWA BEPOATHOCTEN

unu dughghepeHyuansHas yHKUWA pacnpeneneHnAa. OHa npeacTaenAeT cobold NponsBoOHYK
(OYHELUMW pacnpefeneHna; flx)=F"(x) .

lMpumevarue: dna duckpemHol ciyyaliHoU eenuyluHLl Makod GyHKUUU He cyllecmeayem

B Halwem npumepe:

)} <0
(),recnn x 0, ecnu x <0

p
x)=Flix)= L , ecap 0=x=3 = E eemn 0<x<3
8 g
(N, ecnu x> 3 0, ecnE x =3

To ecTb, BCE OYeHb NpocTo — GepéM NPOM3BOOHYH OT KaKA0r0 Kycka, U NopAAoK.

Ho HacToAWMA NOpALOK COCTOUT B TOM, YTO HecoGCTBEHHBIN MHTerpan ot  (x) c npeaenamu
MHTErpUpPOBaHNA OT «MUHYC» A0 «MMHC» GECKOHEYHOCTH:

If(x)ai‘x =1 — paBeH eQuHWULE, U CTPOTro eauHUUe. B NpoTUBHOM Cryyae nepeq Hamu He

-0

hyHKUWA NNOTHOCTK, U eCNW 3Ta (DYHKUWA HaleHa KaKk NPOM3B0OOHaRA, TO F(x) — He ABNASTCA
hyHKEUMER pacnpeleneHna (HecMompA Ha Kakue Oel mo HU Geino dpyaue npu3HaKu).

[NpoBepuM «NOANWHHOCTE® HAaLUWX DYHKUKWA. ECnu cnydyaiHaa BeNWYWHE Y NPUHWMEasET
3HAYEHUA U3 KOHSYHOZ0 NPOMEXYTHA, TO BCE Nen0 CBOAWTCA K BeIYUCNEHUK onpeaenéHHoro
uHTerpana. B cuny ceodcmea addumueHOCITIL,

Tj'(x)dx= _i.[]-dx+i-%dx++_r0-dx
= le 0 3

COBEpLIEHHO NOHATHO, UTO NEBLIA W NPaBLIA MHTETPaNL! PABHLI HYMD W HAM 0CTanock
BbIYWMCINATE:
3

2 2 1
—_[ xdr=— —
94 5 2
3TO 03HAYAET, YTO CrNyYyalHaA BeNWUMHA ¥ OOCTOBEPHO NMPUMET OOHO U3 3HAYEHWIA OTpe3Ka
[0; 2]. FeomeTpuyeckn ke 3To 03HAYAET, YTO NNOWAaAL MEKIY OCLI0 QX W rpadukom f(x)

paeHa eAWHULE, B JAHHOM CNydae peds UOET O NNoLWaan TpeyronsHWka 48 . CTopoHa AZ

(x")|§ = %(9 -0 =1, yto 1 TpeboBanocs NpoBepUTL. C BEePOATHOCTHON TOYKW 3PeHNA

_ 2x . -
ABNAETCA CbparME'HTDM NpAMOM » = F W AnAa ee NOCTPOeHWA OOCTATOMHO HaWMTW TOYKY

_23_2
9

(3 Sm067

,_..
D)

A0
Hy BOT, cTano BCé HarnaaHo — rae BOnbLwas nnowans, Tam 1 Bonee BepoOATHLIE 3HaYeHNA. Tak
Kak OYHKUMUA NNOTHOCTU «cobupaeTt non cobon» BEPOATHOCTU, TO OHa TOXEe HeompuyamesnbHa
(f(x) = 0) u eé rpaduk He MOXKET pacnonaraTtsCa HUKe ocu QX - Cnenyer Tawke OTMETUTb, YTO B
obulem crnyyae ata (DyHKUMA pa3pblBHa (Credum, 20e «XUpHbIe» moYku!).
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3afaHune

Tenepkb pazbepém BeckMa NOONLITHLIA PAKT. NOCKONLKY ASACTBUTENLHLIX YUCEN HECYEMHO

MHO20, TO BEPOATHOCTE TOMD, YTO CNyYalHaA BENMUYWHA Y MPUMET KAKOe-TO KOHKDPETHOE

3HaYeHWe cmpemumcs K Hymo. Wl no3Tomy BEPOATHOCTH PACCYMTHIBAKT HE ANA OTAENLHO B3ATHIX

TOYEK, a ANA LenkIX NPOMEKYTKOB (Mycmb daxe oyeHb Mankix). Kak Bel NpaBUNEHO AOragannce:
& 1

PO=x 2l =7 xdx= ijdx=3l(xf*)|; _2
" 99 9 2 9

BepPOATHOCTL TOTO, YTO CRyYaRHaA BENUUMHA NPUMET 3HaUYeHWe U3 oTpeska [0, 1];

(1-M= % (CUHAR Nnowads Ha yepmexe) —

3
P2eX=d= %J' xedx= % %(xzjﬁ = %(9 -4y = g (kpacHas nnowads) — BEPOATHOCTE TOMD, YTO
2

CnyuaiiHas sennuuHa NPUMET 3HauYeHne u3 oTpeaka [2; 3].

Mo ToK NPpHU4YKUHE, YTO OTAENEHO B3ATEIE 3HAYEHWA MOXHO He NPUHWMAaTE BO BHUMaHWe, C
NOMOLLEHY 3THX Xe WHTerpanoe pacCcyuTeIBAKTCA W BEPOATHOCT MO MHTEepBEanam /
nonywHTepeanam, B YacTHOCTI:
1
2 1
PO<X=D=PO<X <D)=P0<X <1}=§_|-xdx=§
1]

JTUM e OBACHATCA aHAaNorMyHan «BoNeHOCTE C QyHKUMER Fx) .
Bo3aMOHO, KTO-TO CNPOCKT: @ 3a4YeM cYUmams UHme2pansi, eciu ecms QyHKUUA Fix) ?

A 0eno B TOM, 4YTO BO MHOTWX 2afadax HenpepelBHan cnydaiHas eenndnda M3HAYANBHO
3anaHa hyHEuMeR F(x) NNoTHOCTW pacnpenensdna, kotopad TOME oaHo3HauyHo onpensenaet

CNydaiiHy BENWUYMHY. HO, KaK BApWaHT, MOXHO CHaYana HalTh yHKumMi Fix) (¢ noMoLdso mex

JKE UHMezpanos), Nocne Yero UCnonsL30BaTe «NETKMA CNocoD» SpecHTLHyPHTL OThICKEHUA
BEpPOATHOCTER. Bnpodyem, of 3TOM 4yTk NOIKE:

3agaHue 1 ana camoCcToATeNbHOTO peLleHus.
3apgaHue

HenpepwlBHaA cnyYyaiHaA BENWUYKHAE 5 3a0aHa cBoel (DyHKUWeRA pacnpensneHns:

0, econ x=c
(x+D°

Fix) = :

eclIlH C <x=d

1, ecmn x>=d

HaiTh 3HadyeHna ¢, & U yHKUWK F(x) = F(x) [IpoBepUTE, YTo fi(x) OeWCTBUTENEHO ABNRETCH
YHKUWER NNOTHOCTKH pacnpenenednA. BeMUCIUTE BEPOATHOCTH Fl-1=X <), P(X > %J
MocTponTs rpadmkn & (x), 7 (x) .

TpeHUpyeMca camocToATeNsHO! ECNM BO3HWKHYT 3aTPYAHEHWUA, TO BHUMATENLHO NepednTaiiTe
BbILISWU3NOXEHHLIA MaTepuan. KpaTkoe pelueHne U OTBET B KOHLE YpOoKa.

Boofule, TUNOBLIE 3a0a4W HA HENPEPLIBHYH CNYYaARHYH BENMUYMHY MOXHO PA3NENATE Ha 2
DonsLwKe rpynnel; 1) Korga aada yHEUMA Fix) | 2) Koraa aada hyHEuna 7 ix)

B nepeom cnydyae He COCTABMAET HUKAKWX TDYAHOCTER OTLICKATE (DYHKUMK NMMNOTHOCTW
pacnpefensHna — NoYTW BCEINA NPOM3BOAHBIE HE TO YTD NpocThl, a NPUMUTUBHEI (B YEM MbI
HenaBHo ybeaunues) Ho eoT korga HCB 3anaHa yHEUMER F(x) | TO HAXOWOeHWe QYHKUWKA
pacnpefeneHns — eCTe Donee KpoONOTNWELIA NpoLecc:
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PeweHnne 1

lMpumep 1. PewleHue: & CUny HenpepkiaHocmu hyHKUUU pacrpedensHus:
3
u =0 = r=-1
@ +1°
8
Takum obpazom:

0, ecom x=-1

3
Flx= % ecnn — 1< x=1

=1 = @+'=8 = d=1

1, ecmm x=1

3
Konmpons: Fi-1)= (_1;1)

—0, Al)= (1;1)3 _Z

=—=1
8

Haddém hyHKULUK ANoMHOCMU pacipedensHuUs;

0, ecnu x=-1

2
3(;(;—1), ecai —1l=x=1

Fln=Flix)=

0, ecnu x =1

lNokawem, ymo f(x) dedcmeumensHo Aanaemca yHKUUed NIomHoCcmU:
1) [na nwbozo zraverud x:  fix) 20, 8 yaCmHoCmU, Ha cpedHeM MpoMEXVIMKe:

3(x+1)’*2
BrumaHue! Ees 1-20 nym{ma obodmuce Henb3A!
2)jjuya_jocn+ Iﬁ+Dcﬁ+JUch——-—(+D|4=—$ 0y =1

Taxum oﬁpaaam HEU@EHHHH d?y'HKUUH dedcmeumensH0 AENAemcA yHKUUed nnom-yocmu
pacnpedensHus.

TpebyemMsle 88DOSMHOCIIU 8bI200HEE 8LIYUCLME C MOMOLULK (OYHKLUL Pacrpedenerus.
O+’ _ o=l - 8epOSMHOCE MOZ0, YMo chyYyalHas
3 a

eeuYliHa npuMem 3HayeHue U3 nonyuHmepsana [— 1, U}

P[X::-;J:P[;{X{%]:F(M)—F[;]=1—H=1_l[3J3=

P(-1= X <0)= F(0)— F(-1) =

8 a2

1 27 27 57 -
=1- E : ? =1- a = a — 88POAMHAOCIE MO0, YUMo CAyYalHaA esfilNUHa npuMem

1
3HaYeHUe, bonblue, YeM =
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lMocmpoum epachuku F(x), £ (x):

$eassscevraaresasrieesrerssvressanesfovoscorevsaseesa el

-------------------------------------------------------

3apaHune 3

3anaHa NNOTHOCTL pacnpenenaesua BepoATHOCTEA HenpepLIBHOM CNYYaRHOA BENWYUHLL Y
) Ax, mnnxehj]
Xl=
0, ecmm x&[L5)

Tpebyetca:

1) onpenenuTs Ko3huUMeHT 4

2) HalTK hyHKUWMKD pacnpeneneHua Fix)

3) nocTpouTe rpadnkn Fix), Fix)

4) HallTV BEPOATHOCTL TOTO, YTO ¥ MPUMET 3HaYeHne U3 npomexyTka [1; 3)

Pemenue

1 ) llo éeoa:rcmey GOVHKULL MAIOMHOCTIY pacrpedensHus.
j Fx)dx =1

B darHOU 380848;

5
Afxdz=1 = 4= 4

! dex

1

[ 1 1 24 1
[raz=—(Hf=s25-1=5=12 = 4=—
! 2 2 2 12
Takum Oﬁ,DSSGM. UCKOMaR NnomyAEoCmb.

0, x<1,
x
=v—, 1=Zx<5
J(x) o’ x<d;
0, x=5
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2) @yrKUL pacipedensHuR HatdEM ¢ MOMOLER opMynsl Fix) = I Fix)dx

-

—ecnu x <1, mo f(x)=0 u F(x) = IDdx:U;

1
x 1
—ecnu 1=x <5, mo HOESX F(x)::l;[]cx’x+ﬁj-xdx:0+—-—x
—ecnu x=5 mo f{x)=0 w
[ 17 i 1 1 1 1
F(x) = [ 0dx+— [xdx+[0dr=0+— = +0=—@5-D=—24=1
! 121 ’ 12 2 24 24

Takum obpazom:
0, =<1

]
TR LGSl P
24

1, =5

3) BbIMOAHUM YepmeXu:

4) Haldém sepoRmAOCE MO20, Ym0 CAyYalHana eenuyiuHa ¥ MpuMem 3Hayerue U3
npomexymea [1,3)-

(-0 (*-0 8 1
PAsX < =F(H-F(l=" <> - _(0=—wm033
(=X <3=FE-Fl=—7 4 4 3

3apaHne 4.

HenpepslEHaa cnyvyaiHas BeENWYWHA X 3a0aHa NNOTHOCTE pacnpedeneHls BEpOATHOCTER:

0, x=-1
2a, —lzx=1

Sl = a, lex=4
0, x=4

HaidTu 3Ha4yeHWe ¢ W NOCTPOMTE rpadik NNOTHOCTH pacnpeieneHna. HalTi dyHELW0
pacnpefeneHna BePOATHOCTER F{x) W NOCTPOWTL & rpaduk. BelYWCNUTE BEDOATHOCTE
POk <2y,
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IIpakTnyeckas padora Nell «Bbruncinenue XapakTepUCTUK HCB, 3aJaHHONW CBOMM
pacripeesieHueM»

1. Bo Bpems rpo3sl Ha yyacTke Mexay 30-m u 70-m kumomeTpamu TenedOHHOMN JIMHUH
npon3onién oOpsIB mpoBoaa. Cuutasi, 4To OOPBIB OAMHAKOBO BO3MOXKEH B JTFOOOW TOUKE, HAUTH
BEPOSATHOCTH TOT'0, YTO OOPHIB PACTIONOKEeH MeK Ty 40-M U 45-M KUJIOMETpaMH.

2. Ha 400-k1s10METPOBOM y4acCTKE Ia30IpOBOJIa MEXY KOMIIPECCOPHBIMU
CTaHIUSIMHU A U B IPOUCXOUT yTeuKa rasza, KoTopas OJMHaKOBO BO3MOKHA B JTFOOOH TOUKE
raszornpoBojia. HaliTu BeposiTHOCTB, TOTO, YTO yTE€UKa pacroioxkeHa He gaiee 20 kM ot A unu B.

3. Ha otpeske [—4, 8] Haynauy B3sTO umciio. KakoBa BEpOSTHOCTb TOTO, YTO: @) 3TO YUCIIO
HomnasieT B AWana3oH oT 5 10 6; 0) yncino OyaeT MEeHbIIIE HyJIs.

4. BepoATHOCTD MOMAIaHHs CITy4aiiHOW BETMYUHBI, PACIIPEICICHHOMN 110 PABHOMEPHOMY 3aKOHY
Ha (-5, 15) B wacTp unTepBana (8; ) pasna 1/10. Haiftu npaByro rpanuily uHTepBaia 3.

3amaun Ha BeIuncjienne megnanbl HCB

1. O0OBas1 OAMHAKOBO BO3MOXKEH B JIFOOOM TOUKE Ha TOpHOM opore oT 30 kM 10 90 kM.
BeposTHOCTB TOr0, 4T0 00BaJ MPOU30MIET B MHTEPBAJIC OT KOHIIA WIIM Hadaia JOPOTH PaBeH
1/5. HaiiTi 5Tl HHTEpBAJIBI.

2 Bce 3HaueHus1 paBHOMEPHO pacIpeeIEHHON Cly4aiiHON BEJIMYMHBI PACTIONOKEHBI HA OTPE3KE
[12; 28]. HaiiTi BEposTHOCTH €€ MoIaiaHus: a) Ha oTpe3ok [24; 28]; 6) B untepnan (13; 15).

3. EMKOCTB 1IMCTEpHBI 15l XpaHeHHs1 OeH3KMHA Ha aBTO3aNpPaBOYHOl cTanuy pasHa 50 T. Haiitu
BEPOSITHOCTH COOBITUH, COCTOSIIIIUX B TOM, UTO P CIy4aifHOIl mpoBepke B LUCTEpHE OyAeT
oOHapyxeHo: a) MeHee 5 T OeH3uHa; 0) 6osiee 20 T 6eH3MHA; B) XOTs ObI 1 T OeH3MHA.

4. llena nenenus mkanel amnepmerpa pasHa 0,1 4. [Tokazanust okpyrJisitoT A0 OrpKaiiiero
1enoro aeneHusi. Haiitu BepoATHOCTH TOTO, UTO MPH OTCYETe OYAET c/ellaHa OmuoKa,
npesbliaromas 0,02 4.

5. Bpems oxuganust oTBeTa Ha TelIeQOHHBIN 3BOHOK — CllydaliHasi BEJIMYMHA, TOJYUHSIOMAsACS
paBHOMEpPHOMY 3aKOHY B HHTepBajie oT 0 1o 60 cexyHz. HaliTu mIoTHOCTE pacipenencHus u
(GYHKIMIO paciipeieieHust 3Toi ciayyailHol BeanunHbl. ONpeneanTb BEpOSITHOCTh TOrO, 4TO
BpEMs OXKUIAHUS OTBETA HE IPEBBICUT 45 CEKYHJI.

6. Mecrto aexypctBa nepeamxHoro nocta Ne2 JI[I1C — cnyuaiinasi BeIMUrWHA, TTOAYUHSFOIIASNCS
pPaBHOMEpPHOMY 3aKOHY pacrpejaesieHus B uHTepBaiie oT 997 km a0 1447 kM. HaliTu mioTHOCTh
pacnpeneneHus u PyHKITUIO paciipeneseHus dTOM CIydaifHOW BenmnuuHbl. OnpenenuTh

BEPOSITHOCTH TOTO, UTO HapyIleHue 3agukcupyrot Ha uaTepBane ot 1200 xkm 10 1300 kM.

3agayu Ha pacyeT KBAHTHJIM CJIYy4YaHHON BeJIUYMHBI
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1. Kax npaBuiio, cpenu 20 ra30HOKOCHIIOK OJiHA Monaaaercs HeucnpasHasd. CirydyaliHbIM
00pazoM oToOpaHbl 2 Ta30HOKOCHIKHU. [IoCTpOUTh ITyacCOHOBCKHIT 1 OMHOMUATBLHBIN 3aKOHBI
pacripeie/ieHUs] KOJMYECTBa HEUCTIPAaBHBIX Ta30HOKOCUIIOK CPEA OTOOpaHHBIX

2. BeposSITHOCTB MOTEPSITh KPSAUTHYIO KapTy B TEUCHHUE MECsIa JIJIs CIIy4aiiHO BBIOPAHHOTO
BKiIaqunka cocrasisier 0,003. bank Beinan kpeauTHbie KapThl 1000 kiuenTam. CocTaBUTh psijl
pacipeneneHus BeposiTHOCTEHN TOro, 4yTo 3a npeacrosumi mecst 0ynyT yrepsusl m =0, 1, 2, 3,
4 KpeauTHBIX KapT.

3. U3BectHO, uTo mpumepHo Ha 10000 GaHOK KOHCEPBOB MPHUXOAUTCS S5 HAPYIICHUMA
repMeTu4HOCTH. [IocTpouTh psAa pacnpeneneHust BEposITHOCTER Toro, uto B naptuu uz 20000
0aHOK HapylIeHHe FrepMEeTUYHOCTH MPOU30iiieT He Oosiee UeM B 5 cirydasx.

4. BeposiTHOCTB c00s1 GaHKOMATa MpH pUeMe KOMMYHaIbHBIX Tutatexxeit pasHa 0,000025.
[TocTpouTh psija pacnpeaeneHus BeposTHocTel Toro, uto u3 10000 o6cmy>KeHHBIX KIIMEHTOB
co6oit npouzoiaer B m =0, 1, 2, 3, 4 cinyyasx.

5. OOpsIB TenedOHHOM CBA3M MPOU3OILIET HAa OJHOM M3 TIATH ydacTKoB. [locnenoBaTesibHO
npoBepstoTcs Bce ydacTku. COCTaBUTh 3aKOH pacrpeieNieHus] 00CIeJOBaHHbBIX YYaCTKOB, €CIIU
BCPOATHOCTH 06prBa CBsI3U OAMHAKOBA JIs1 BCEX 3BCHBCB.

6. CTpernok cTpesiseT o MUIIEHH JI0 EPBOTro MOMaJaHus, IPOU3BOAUT HE OoJiee YEThIpEX
BBICTPEIOB. [10CTPOUTH 3aKOH pacnpeeieH st YHCIIa IIPOU3BEACHHBIX BBICTPEIIOB, €CITH
BEPOATHOCTb MONIAAaHUS IPU KaKJI0M BbICTpese paBHa 0,9.

7. Ilpu urpe B TOpoaKH octaics 1 ropojiok, a y urpoka ocraioch 5 6ut. Haiitu 3akoH
pacnpeneNieHus Yrciia UCTIOIb30BaHHBIX OHT, €CJIM BEPOSATHOCTHh BHIOMTH TOPOJIOK MIPH KAKIOM
o6pocke paBHa 0,8.

8. BeposITHOCTB TOTO, YTO MacTepCKasi MPUMET Ha PEMOHT CIIOMABILUICS Y IIKOJIBHUKA COTOBBIH
tenedoH paBHa 0,4. CocTaBUTh 3aKOH paCIpeCIICHHS KOJIMUYEeCTBA MAaCTEPCKUX, KOTOPHIE

MMOCCTUT HIKOJIbHUK, CCJIIN TAKUX MACTCPCKUX B I'OPOAC 8.

IIpakTyeckas padora Nel2 «lleHTpanbHas npenenpHas TEOPEMaA U €€ IPUMEHEHUE.
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IMTpumep:

CTpenok B feCATKY IolafiaeT ¢ BeposATHOCTEI 0,4, B IeBATKY — C
BepOATHOCTEK 0,3, B BOCBMEDPKY — C BepOATHOCTBI 0,2, B ceMepKy — C
BepoATHOCTEI 0,1. KakoBa BEpOATHOCTE TOTr0, YTO IIpH 25 BEICTpeNax
cTtpenok HabepeT oT 220 go 240 oukoB?

Penrenre. ITyCcThb IpM {-M BBEICTpee CTPENIOK Bb1I6MBaeT Y, 0YKOB.
BenuM4uHBl X, He3aBMCHUMBbl M MMEIOT OJJHO M TO JKe paclipefie/ieHue

X 7 8 9 10
P o1 |02 03] 04

3ameTumM, 94TO M (X,)=7-0,1+8-0,2+9-0,3+10-0.4=9, a() D(X.)=
—(7-9)-0,1+(8-9)>-0,2+(9-9)>-0,3+(10-9)>-0,4= 1.

25
CyMMa 0YKOB } = ZX 6yoy4M CYMMOM BOJIBLIOTO YMCJIa He3aBMCUMBIX

i=1

OOMHaKOEBEO PacIIpeieJIEHHEBIX ClIalraeMblX C OTPaHM4YEeHHEBIMH
OUCIIEPCHMAMM, MMEET 3aKO0H pPaCIIpenelIeHMN A ONMMU3KMK K HOPMAJIBHOMY C

M(Y)= Aﬁ%)ﬁ) iM(Xi) 25.9 =225

i=1

rnmapaMeTpaMM i

D(Y) = B{%Xi] iD(X,] 25.1=25.

i=1

B uTore Y ~ N(225;25). [ToaTtomy nio popmye (2.9.2)

P(220 < Y <240) m(zali_);zzsj_m(zzu;zzs]:

— D(3)+DE) 0,4986+6,3413  0,8399 ~ 0,84,

Oreert. (,8399 ~ (,84.
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IIpumep:

PerynupoBka npubopa 3aHnMaeT BpeMs OT 4 o0 10 MuH. PeryIMpoBLINKY
npeacTouT oTperynupoBath 50 npubopoB. CunTas ansg Kaxaoro npubopa
PaBHOBO3MOXXHBIMM BCe 3HaYeHUS BPEMEHM PETYIIMPOBKM B YKa3aHHBIX
npepenax, OlleHUTh BEPOSTHOCTD TOT'0, YTO PeryJIMPOBUIMK CIIPABUTCS C
paboToM 3a LIeCThb YacoB.

Penrerne. [lycTh X; — BpeMs peryJiInpoBKHM (-To Ipubopa, a
V=X +X,+X,+...+ X,, — BpeMs BHIIIOJIHEHUSI Pab0THl pab04YMNM.
Tpebyercsa HauTu P(Y < 360). BenmnuuHa Y sABNSeTCS CYMMOM 60JIBLIOTO
YucJia OQMHAKOBO paclipefelleHHbIX He3aBUCUMBIX CNTy4aWHBIX BEIMYNH,
KaXK[as M3 KOTOPBIX orpaHn4YeHa. [1o leHTpanbHOM NIpefelIbHOM TeOpeMe
Y MMeeT 3aK0H pacnpefelieHHsi 6JIM3KMIM K HOpMaJIbHOMY 3aKOHY
pacnpepnenesus. HaumeM napaMeTphl 3TOr0 3aK0Ha, T.e. MaTeMaTHU4ecKoe
OXMOaHMe M OUCIepCHI0 BeJIMYNHEl Y. Tak KakK clly4auHble BeIMYMHEL X,

M(Y)=M(X)+M(X,)+...+ M(X,)
He3aBMCHUMEL, TO H

D(YY=D(X )+ D(X,)+...+ D(X,,).

Beiuncnum M (X.) m D(X,). [lo ycrioBMI0 BCce 3HAYEHMS CIIY9YaMHOMN
BEeJIMYMHEL X, pPABHOBO3MOXHEI B 0Tpe3kKe [4,10]. [ToaToMy dyHKLIMA
TMIJIOTHOCTU BEPOSATHOCTH 3TOM CIIYYaMHOUW BEeNMYMHBL B YKa3aHHOM
OTpes3Ke IIOCTOSIHHA. YTO6H! IJI0LaAb, 3aK/II0YeHHasA MeX Oy rpapuKoM
(QYHKUNMH [IJIOTHOCTHM BEPOSITHOCTH M OCBhI0 abCIL[MCC, paBHAJACh eUHUIIE,
crnenyeT NONMOXMUTE f(x)=1/6 npH xe[4,10] 1 f(x)=0 IpH OCTANbBHBIX X.

c Y49eTOM 3TOTO MMeeM
1]

10
M(X)=[x-1/6dx=7, D&X) [(x-7)1/6dx=3.
4 4

ITosToMy M (Y)=50-7=350, D(¥Y)=50-3=150, o(¥)=~12,25.

HTaK, ¥ ~ N(350;150). [171s1 BEIYUCIIEHUSI MICKOMOM BEpOATHOCTH
BOCIIONIb3yeMcs Gopmyrton (2.9.2) u Tabnunenr GpyHKIMHK Jlamnaca (cMm.
npui., Tabn. I12):
P(Y <360) P(200=<Y <360) -:1:{ i 350] - -:1:[200 ~ 350] =
12,25 12,25
=®(0,82)+®(12,24) 0,294+ 0,5=0,8.

OrBeT. 0,794 = 0,8,
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ITpumMmep:

XKeTOH ans urpaneHoOro aBTomMara cToMT 10 pyoneu. [IpM MCIIONB30BaHUHA
OOHOTO XXeToHa (B OTAENIbHOM UTDEe) BEPOATHOCTD HE MOJIYYMTE HUYETO
paBHa 0,8, BeposATHOCTB NoNny4uTh 20 pybnen paBHa 0,15, BeposITHOCTH
nonydeHus 50 py6nen paBHa 0,04 1 BepoaTHocTk nonydeHus 100 pybnen
paeHa 0,01. Mirpok kymui xxeToHoB Ha 1000 pybnen. KakoBa BepOATHOCTE
TOr'0, YTO MTPOK He OKaXXeTCS B IPOUTphlLIe?

Penrenue. Urpok kynum 1000 :10 =100 >XXeTOHOB. Pe3ynbTaT KaXXJOM UI'DHL
(Mcrmonb30BaHME OIHOTO XETOHA) ABJIAETCA CIYYalHOM BelIMUYMHOM X, C

3aKOHOM paclipefeylIieHMA

i | 10 10 40 90
P | 08 [ 015 ] 004 | 001

BblH[‘pblllI YKa3daH C Y9eTOM CTOMMOCTH KETOHA.

PesyneTraT 100 urp obo3Haumm geped V=X + X, +...+ X,,. BenuunHa Y
SIBJISIETCA CYMMOM G0JIBLIOTO YMCIIa OAMHAKOBO paclipefelleHHbIX
He3aBMCHUMEIX CITY4YaWHEIX BeJIMYMH, KaXXlasl M3 KOTOPBIX OTpaHMU4YeHa.
ITo HeHTpankpHOM NIpeAeIbHOM TeopeMe Y MMeeT 3aK0H paclpefeneHn s
6IM3KKMYM K HOpMaNIbHOMY 3aKOHY pacrpefeneHusa. HaugeM nmapamMeTpel
9TOr0 3aK0Ha, T.e. MaTeMaTHU4YeCcKoe OXXMOaHMWe M OUCIepPCHI0 BeIMYMHBI
Y. Tak kak cny4auHble BeIM4YMHEBL X, He3aBMCUMEI, TO
M@)=M(X)+M(X)+...+M(X ) u DY) D(X)+D(X,)+...+D(X,,).

100 100

Tak kak

M(X,)=-10-0,84+10-0,15+40-0,04 +90-6,01 -2,
a D(X,)=(-10+2)"-0,8+(10+2)* -0,15+ (40 +2)*- 0,04 + (90 + 2)* - 0,0 228,
0o M(Y)=-2-00 =200, D(Y)=c"(Y)= 228-100=22800, o(¥Y) =151

HTak, Y MMeeT NpMMeEPHO HOPMAalIbHEIM 3aKOH pacnpefelleHUusa
N(-200; 22800). Mrpok He oKa)xeTCsI B IPOMUIPHILIE, eciu Y > 0. ITo
bopmyne (2.9.2) uMeeM

P(Y>0) P(0<Y <9000) m(gﬂ—m — (=200 J_ m(w] _

151 151
— ®(61) - D(1,32) 0,5-8,4066 ~ 0,09.

OrBer. =0,09.
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IMpuwmep:

BeposaTHOCTE poxXAeHUs Manbk4uKa paBHa 0,514. OnpegenuTs
BEPOSITHOCTB TOI'0, YTO A0JISA Manb4YMKOB cpeay 400 HOBOPpOXXZIeHHBIX
6yZeT OTIIMYaThCs OT BePOSTHOCTHU POXAEHMUSA MallbYMKa He boree 4yeM

Ha 0,05 B Ty ¥ ApyTryO CTOPOHY.

Penrenme. PoxxpeHue pebeHKa MOXHO pacCMaTPHUMBATh KaK He3aBMCH MBI
OIIBIT C BEPOATHOCTBIO «ycIexa» p =0,514 (1o JaHHBIM CTaTUCTUKU Ha
KaXYH ThICAYY HOBOPOXAEeHHBIX MpuxoauTcs 514 mansumukoB). Torga
o popmyne (2.13.1)

0,05
P(lk/n—0,514|<0:05)=2d| = :
J0.514.0,486 /400

J =2d(2:0004) 0,9545.
OrBer. 0,9545.

IIpumep:
BeposITHOCTB COOBITHUA P(4)= p =0,9. CKOJIBKO HE3aBUCHUMELX OIIBITOB

HYXHO OpofenaThb, 4T06k1 ¢ BepoATHOCTHI0 0,95 6EITE YyBEPpEHHEBIM, 9TO
YacToTa NOSABJIEHMS COOBITHS B 3TUX ONBITaX OyAeT OTIIMYaThCH OT
BEPOATHOCTM COOBITHUA He 60Jee 4eM Ha 0,05 B TY MUITM APYTYIO CTOPOHY?

Penrermne. 3anuuieM popmyny (2.13.1) st Haurero cuydasi:

P( a {{],DSJ=2¢'[ s J=ﬂ,95.

n J0,9-0.1/n

ITo Tabnuie pyHKUMM Jlannaca HaxoguM, 9T0 2d(1,96) = 0,95, [TosToMy
0,05-0,05- V/;f 0,3=1,96. OTKyga n =138,3. YcnoBus 3afa4y BBIIIONHSOTCA

-0,9

npu n =139,

OTtBet. n 2139,

IIpakTnyeckas padora Nel3 «Pemenue 3a1a4 Ha BBIYMCICHUE XaPaKTEPUCTUK CIydalHBIX
BEJIMUUHY.
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1. 3ao0aua ¢ pewenuem. Jlano pacnpejeneHne JUCKPETHOI cayyaiinoii semmunnel X .
Haiitn maremaTu4eckoe 0xHJIaHHE U cpe/iHee KBAIPATHYHOE OTKIOHEHHE.

x [-2|1 |3 |5
pi 1011030402
Peuenue. MatemaTH4eckoe osKHIaHHE onpeaenseTcs no Gpopmye

M(X)=Zxkpk =X P TPyt X, Py

k=1
Taxum obpaszom, nonyuaem M(X)=-2-01+1-03+3-0,4+5-02=23.
Yrobsl HAilTH Cpe/Hee KBAaJPATHYHOE OTKJIOHEHHE, ONpeeauM aucnepcuio. Jlns
onpe/IeseHHs AUCIIEPCHH BOCTIONb3yeMes popmynoii: D(X )= M (X * ]— [M(X)F.
CocTaBHM 3aKOH pacrpe/ieieHus CIyyaiiHoil BeTHnHbl X :
Y214 [1 |9 [25
011030402
Haiinem mMaTeMaTHdeckoe oxuaane M (X 2 ):
M(X?)=4-01+1-03+9-0,4+25-02=93.
Torna mucnepens: D(X )=M(x?)-[M(X)F =93-232=93-529=401.
Onpe/ennM cpejiHee KBaJpaTHYHOE OTKIOHEHHE:

o(x)=/D(X) = /4,01 ~ 2,0025.

2. 3adaua ¢ pewenuem. BeposTHOCTH MOABJICHHS COOBITHA B OJHOM HCIBITAHHH TIOCTO-
aHHa U paBHa p =0.1. Hanucare 3akoH pacnpenenenus ciy4aiinoii BemHuuHbBl X —
qucia NoselneHus coOwiTua B n=3 wucneitaHuaX. [locTpouTs MHOrOyronsHUK pac-
npeneseHus. Borauenuts Matematudeckoe oxuaanue M(X), lucnepeuio D(X) u
cpesHee KBaJApaTH4ecKoe OTKIOHeHHe G{X ) cirydaiiHoil BesHduHbL.

Pewenue. Jluckpernas cnyvaiinas penuuuHa X (YMCIO MOsABIEHWH COOBITHA) MMeEET

CleyIoLIHe BO3MOXKHBIE 3Ha4eHud: x; =0 (HM oaHOrO nosieleHus), x2 = 1 (0aHO nose-

JeHHe coObITHA), X3 = 2 (aBa MOABIEHHA), X3 = 3 (BCE TPHU MOABIEHHUA HEKOTOPOro coObI-

THSA).

[TosineHHe cOOBITHS B KAXKA0M HCHLITAHHM HE3ABUCHMO OJIHO OT JpYyroro, Bepo-
ATHOCTH ITHX TNOABJIEHHUIT paBHEI Mex 1y coDOIi, mo3ToMy npuMeHnmMa dopmyna bepryn-

m P (k)=C:p*q"™". Crpoum OunOoMHMaibHOE pacrpejeleHHe. YUUTHIBas, 4TO, 10
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yeaoeuio, n=3, p=0,1, torna g =1-0,1=0,9, nomyunm:
P(X=0)=P(0)=Cp"¢’ =¢" =0,9° =0,729;

P(X=1)=R(1)=Clp'q’ = 13; -0,1'-0,9% =3-0,1-0,81=0,243;

P(X=2)=P(2)=C;p’q' = 2131' 0,1°-0,9' =3-0.01-09=0,027;
P(X =3)=P(3)=Cp’¢" =0.I" =0,001.
Hanumem HekoMblii OMHOMHAJIBHBIN 3aKOH pacnipeaeneHus X:
X 0 1 2 3
p 10,729 [ 0,243 [ 0,027 | 0,001
Kourpoas: 0,729 + 0,243+ 0,027 +0,001 =1.
HI}CT[JDHM MHOTOYTOJIBHHK pachpelelcHHA:

I*Ff [To nonyyeHHOMY 3aKOHY pacnpere-
JIeHHS OTpeeliuM MaTeMaTHYeCKOe OMH-

JIaHHE.

081 Cnocoo 1.

X)=3x,p, =0-0.729 +1-0.243 +

k=1

0.61

+2-0,027+3-0,001=0.3.
Cnocod 1I. Jlna OuHOMHAIEHOTO
pacnpejieleHds MareMaTH4ecKoe Oxuia-
HHE  MOMKHO  HailtTh 1o  dopmye:
M(X):Hp =3*ﬂ,1 =[].,3
Onpepenum aucnepcuio:

041

0.21¢

15 2 25 3 35 4

Cnocod Il. /{na OHHOMHAJIBHOTO pacnpeieeHHs TUCTIEPCHID MOKHO ONpPeIeNnuThb
no dopmyne: D(X)=npg=3-0,1-0,9=0,27.
OnpepaenuM cpelHEKBaAPaTHYECKOE OTKIOHEHHE!

o(x)=+/D(X)=4/0,27 = 0,5196.

3. Cnyuaiinas penuuuHa X 3a1aHa pAJOM pacnpeaeeHns
X -1 J07 [15 |4
P |02 (04 |01

Haiitn maremarudeckoe OXUJaHHE W JUCIEPCHI0  CHy4ailHOl  BeJIMYHMHBI
2 2 "
Z-=2X"-15X . [locTpoiiTe MHOrOYrOJIBHHK pacrpeaeieHus.
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4. 3adaua c pewenuem. J|Be He3aBHCHMBIE CTy4aiiHble BeMMHHBI X U Y 3a1aHbI CBOMMH
psaMu pacrpeieleHuii:

X, 2 4 Y -1 0 15

P 0,7 | 03 p; 04 | 0,1 0,5
CocTaBHTh 3aKOH pacripejelieHHs WX CyMMbl — ciiydaiiHoil Benuuubel Z=X+Y u
MPOBEPHTH BBITIOJTHEHHE CBOICTBA MaTeMaTH4YeCKOTO OKHTAHWS’

M(X+Y)=M(X}+M{Y}.
Peuwienue. CoctaBum 3akoH pacnpenenenns Z =X + Y. Haiinem Bo3moxHEBIE 3HAYEHHSA
Z,=X,+Y:
:H=x1+y1=2+(—1)=1;
Z, =X+, =24+0=2;
Z3=x+y;=24+15=17;
Z =X+ =4+(-1)=3;
I =X+, =4+0=4;
I, =X+, =4+15=19.

Haxoaum BEpOATHOCTH 3THX 3HAHEHMI:
m=PZ=1)=P(X=2Y=-1)=P(X=2)-P(Y=-1)=0,7-0,4=0,28;
p,=P(Z=2)=P(X=2,Y=0)=P(X=2)-P(Y=0)=0,7-0,1=0,07;
pi=P(Z=3)=P(X=4Y=-1)=P(X =4)- P(Y =-1)=0,3-0,4=0,12;
p,=P(Z=4)=P(X =4,Y =0)=P(X =4)- P(Y =0)=0,3-0,1=0,03;
ps=P(Z=17)=P(X =2,Y=15)=P(X =2)- P(Y =15)=0,7-0,5=0,35;
pe=P(Z=19)=P(X =4,Y =15)=P(X =4)- P(Y =15)=0,3-0,5=0,15.

B utore nony4daem 3akoH pacnpeneneHis £ =X+ VY

z, 1 2 |3 [ 4 17|19

p; 10,2810,07(0,12(0,03(0,35(0,15

[
Konrpons: »_ p, =0,28+0,07+0,12+0,03+0,35+0,15=1.

i=1
BrMuciuM MareMaTHdecKkie OHIaHHA I8 KakI0ro U3 3aK0HOB paclipeacliCHHA.
[lo 3akony pacnpeaeneHus ciy4aiiHoi Benn4HHbl X

X 2 4
j2 0.7 0,3
oM M(X)=2-07+4-0,3=2.6.
[lo 3akony pacnpenencHus ciy4aiiHol Benn4uHbl ¥
» | -1 0 15
j 2 04 | 0,1 0,5
Beraucaum M(Y)=-1-04+0-0,1+15-0,5=7.1.
AHaNOrHYHO MO 3aKOHY pacnpeae/eHls ciay4aiinoil eanaunsl Z =X +Y
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z 1 2 314 |17]19

p; 10,28(0,07(0,12(0,03|0,35|0,15

BHIYHCIIUM
M(Z)=M(X+Y)=1-028+2-0,07+3-0,12+4-0,03+17-0,35+19-0,15=9,7.
Ouesuno, uro M(X )+ M(Y)=2,6+7,1=9,7=M(Z).

% , o R

5. Jlpe He3aBHCHMEIE cnyvalineie BenuuuHbl X W Y 3a1aHbl CBOMMH pafiaMH pacrpese-
JIeHHI

X [-1/0 |1 Yy |-2|(-1]0
P |05 p, |01 P|101(0.1] p,
HanucaTte 3akoH pacnpeneneHus ciy4daiHoil seauuuHbl Z =X 42V, BBIYUCIHTE
M(2). D(2), M(3+4X), D(Y - X +3), M(x?).
6. Ciyuaiinas senmunna X 3ajaHa TabIuLeil:
X [-3|-2/0 |3 |4
PP |01[02]0,1[05
Boranenuts: p, M(X), D(X), P(—3< X <2). [loctponts rpadux F(x).
7. W3BecTeH 3aKoH pacnpeie/icHHs JUCKPETHOI cy4aiiHoi BeHYuHbL X
X | -5]1-4]-2 0 1
P |02 ]102]01]03]02
OnpenenuTs MaTemaTuueckoe osxkumanne M(X), mucnepcuio D(X), BeposTHOCTD
nonafanus X B uHTepan (—3,0): P(-3 < X <0). Mooctputs rpaduk MHTErpas-
Hoil hyHKIMK pacnpenenenus F(x).
8. Cocrasbre paj pacnpejeNeHHs CayqailHOH BelnuuHHbl X — 4HCIa MonajaHuil npH 5
BBICTpEJIax, ecliH BePOSTHOCTh MONAJIAHUA IPU OJHOM BeicTpene paeHa 0.4,
9. B nenekHoii norepee BeinymeHo 100 ouneros. PassirpeiBatores | Beiurpeim B 500 p.
1 10 Bemrpeimeii no 10 p. Haiigure 3akoH pacnpeaenenus ciay4ailHOro BeIMrpbiia X

JUIA BIAJENbLA OJHOTrO N0TepeiiHoro Owiera M HailinTe MaTeMaTHYeCKOe OKHIaHNne
semrpeima X. [loctpoiite dyHkuio pacnpeneneHus.

10. 3adaua c pewenuem. [IpeanpuHUMAaTENL MOMKET MONYHUTH KPEAUTHI B TPEX HE3aBH-
cHUMO padoTalolux apyr ot Apyra Oankax. B nepom OaHke OH MOMKET MOJYYHTh

= 1 =
35 MaH. py0. ¢ BEPOATHOCTEID re BO BTOPOM DaHke — 15 MIIH. pyD. ¢ BEPOATHOCTLID

%, B TpeTheM 0aHke — 25 MIIH. py0. ¢ BEPOATHOCTEID % Heobxooumo: a) HaiiTu 3a-

KOH pacnpe/eneHns ciy4aiiHoil BemHuuHbl X — BO3MOKHONH CyMMBI KPEIHTOB H T10-
CTPOMTH MHOIOYIOJILHHK pacrpejieneHus; 0) HaiiTH mareMaTH4ecKoe OKHJIaHHe,
JIUCTIEPCHIO W Cpe/Hee KBaJApaTHYHOEe OTKIOHEeHHe JHCKPETHOH ciy4aiiHoii Benuyu-
Hbl X B) HaliTH (PYHKUHIO pacnpelencHHs JUCKPeTHOH ciydaiiHol BenHuYuHBL X,
MOCTPOMTEL €€ rpaduk U HANWTH BEPOATHOCTb TOTO, YTO MPEANPHHUMATENL MOIYYHT
Kpeaut B pazmepe o1 35 10 50 muH. pyo.

Pewuenue. a) [lycre cobuiTie 4, — nonydenue kpenura B i-oM Oanke, i =1,2.3. Torna no

1 1 |
YCIOBHEO P[A,]:E._ F{Aﬂ:i._ P{z‘fs]:E.
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[Tockonbky OaHkH pabOTAIOT HE3aBUCUMO JIPYT OT jpyra (codbitus A, A,, 4, —

HE3aBHCHMBI), TO NPEANPUHUMATENIL MOJKET MOJIY4YUTh KPEINUTh! KaK B OJJHOM 0aHKe, Tak
M B HECKOJbKHX OJIHOBPEMEHHO, CIIeJI0BaTe/IbHO, BO3MOXKHBIE CYMMBbl KpPEJHTOB
(x, MuH. py0.): 0; 15; 25; 35; 40; 50; 60; 75. Haiiiem BEpOATHOCTH p, NOJIYYEHHs ITUX

CYMM,I'=T7.
po=P(X=0)=P(A)-P(Z,)- PA)=3-2- 2 =7
i 43 21 32 4l
=P(X =15)=P(4 ) A, Pl4.)==-=—-= =—;
- e F d3 1
’=PX=25=PA A-, PA s O 4 ==3
pu=P(x=25)=P(4)- P(3) P(1)=2 1.1
2 2 = i 12 3
=P(X=35)=Pl\4,)-Pl4,) Pl4,)=—-—-— =—};
P; P( ) ( 1) ( _) ( 3) % 21 31 112
=P(X =40)= P4, -P(A4,)-PlA,))=—-—-—=—;
p4 ( ) P( |) ( -) ( 3) 4 2 3 8
— i1 2 .0
=P(X=50)=P4) P4,)-PlA4)=—-—-— ==
- } ki 1
=P(X=60)=P(A4 ) -Pl4,)-Pl4,)=—-—-— =—
pom P = 60)= AV HE) PUA)= 5 5=
P?=P(X=75)=P(A|)'P(A2)‘P(A3)=Z’E'§=ﬁ'
Torpa 3akoH pacnpezeneHus caydaifHoi BeHunHbl X — BO3MOXKHOI CyMMBbI Kpe-
JINTOB — UMEET BU/JL:
X, 0 15 25 35 40 50 60 75
o | E[LLE2TETATA (L
d 4 4 8 12 8 12 24 24

re x; — BO3MOYKHBIE 3HAYECHHA CIy4aiHOi BeMHYMHBI X', p, — COOTBETCTBYHIIHE ITHM

3HAYEHHUAM BEPOATHOCTH.
[Ipoeepum ycinoBHe HOPMUPOBKH:

! 1 1 1 1 1 p
Z ; =Z+Z+§+E+§+
i=0
T 74
+—+—+—=1
12 24 24 4
MHDFD}"FDJ’IBHHK pacnpenciicHus — A"l

JIOMaHasi JIUHHUSA, COENHHSAIOIIAA TOYKH C

koopaunaramu (x,:p,), i =0,n. 4
0) Maremaruyeckoe OKHOAHHE

JUCKPETHOH CNy4aiHOH BeIHYHHBIL

v

0 20 40 a0 X

7
M(X)=>xp, =G-l+15-l+25*1+35-i+40~1+5l}-i+
ey 4 4 8 12 8 12
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+60-——+75-L =247 ~2438.
24 24 712

Jucnepcus:

p(x)=m(x?)-m2(x)=0*.L 1152 L1252 ] R

Y L, o Bt | | e
4 4 8 12 8

i = 5 /%
50— — 75— 24 | mia2483
12 24 24 12

Cpennee kBaapatuunoe otkjionenue: o X )= /D(X)=./424,83 = 20,61.
Omeem: M(X)=24,58 mnupy6., D(X)=424.83, o(X)=20,61 mun. py6.

B) DyHKIMA pacrpeieNeHus IUCKPETHOI CydaiiHOll BeIHYMHEI OTpeensercs
dopmynoit F(X)= P(X < x). Ha ocHOBe 3ak0oHa pacnipe/ieieHus CyqaiiHoii BeTHYHHbI

X — BO3MOMKHOI CYMMbI KpeHTOB, oJy4aeM (pyHKIMIO pacnpenenesus, rpaduk KoTo-
poii u300paeH Ha PHCYHKE.

0, x=0,

/4,  0<x<l5 O w

1/2, 15<x <25, : L

58 D5pa35 R
F(x)={17/24, 35<x<40, % .

20/24, 40<x<50, «—

22/24, 50<x<60, P et

23/24, 60<x<75,

L, x>75. o 20 40 60 x

BepoaTHOCTE TOro, 4T0 MpeanpUHUMAaTENb MOJYYHT KPEAUT B pazmepe or 35 1o
50 mn. pyD. HaiineM ¢ noMoLEK QYHKIHH pacnpeaeIeHHs:

P(35< X <50)= P(35 < X < 60)= F(60)- F(35) =22 -2 - .
24 8 24
Omeem: BEPOATHOCTL TOTO, YTO IPEANPHHUMATED MOIYYHT KPEIUT B pasMepe oT 35 10

50 ma. py0. cocrapnser i4

HpaKanecKaﬂ HacThb JECKIUN «CocraBjeHue BapHAallMOHHBIX PAJXO0B»

54



Jagada 1

HexoO0Hbie OGHHBLE: CTVIEHTE HEKOTODOH TPYIINEL, COCTOSIISH 13 30
YenoBeK CIATH 3K3aMeH 1o Kvpey «rdopMaTika». [TomvyeHHBIR
CTVIEHTAMH OIeHKH 00pa3vVIOT CIEAVIONIAH PAI YHCET:

| 4| a4 3] 3 2| 5] 2131 3 4
| 3l 4 a4l 2 5 2] 3| 3] 4] a4 |
|l 31 3 [ a4 a | 2| 5[ 5 3 | 3

PemeHHe:

I. CocTaBHM BAPHAIHOHHEIH DA

x My Wy mXH dK "WXHHR
| 2 | 6 | 0,2 | 6 | 0,2 |
| 3 | 1 | 037 | 17 | o057 |
| 4 | o | 03 | 26 | 087 |
| 5 [ 4 | o013 [ 30 | 1 |
| Hrore: | 30 | 1| - | — |

II. I'padhiueckoe NpeacTABTeHHe CTATHCTHYECKHX CBeIeHHE

Monvrox
e KymMMynaTMBHan pMBan
10 /* \\‘\ o
8 .
© 30 1"
5 . 5 —
G \ b
T 4 - &
T 20 // —*— HakoreHa
2 § 15 A YacToTa
0 g 10
2 3 4 5 5 /
OLeHKH % 5
0
2 3 4 5]
OueHkn
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1. CpegHee apu@MeTHUSCKOE

a 64311449 +5 -4
x, ZlXZxr-—E 64311 9 +5
n i

= =336 =3
30 %

2. CpegHee reoMeTpHYECKOE

=a/X, X, .. 'X, =%2° 3" .47 5! =323 =3

SR

3. Moza Mo =3

4. Menuana

222222333333333 | 334444444445555

+
Me =33 =3
2
5. BeiGopoyHasg THCIEPCHA
st =18y - x ) =8 {2- 3V +11 (3- 3)-3;9 4-3 +4{5-3° o
n =

6. BeibopouHoOe cTaHIaAPTHOE OTEJI0OHEHHE

S, =82 =103 ~1,017

7. KoaddunueHT BapHanin

S 1,017
v == ~(),34
Xep
8. AccHMeTpHA
" (L o) fa_ a) L (e a)
As =L ¥l - x, ) =8 (2- 3" +1143- 3)" +9x(4- 3)" +4 (5- 3) 117
n ‘o 30
0. KoadpuineHT accHMeTpHH
y _As _ 117
st oLm7t 7
10. IJKCIece
n . _ 4 . _ 4 0 _ 4 . _ ]
=L x§ly - x ) _6-2-3"+1143-3 qﬂg xl4-3)* +4 (5- 3] ~263
n o :

11. KoaddumueHT akcecca

x . 2,63
— - 3= 7
5 1017

Ix =

- 3 =-(,53
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Jagada 2

Hexoonble 0aHHbEe: CTVIEHTH HeKOTOPOH TPYIINE HATHCATH BEIMVCKHYIO KOHTPOIBHYIO paboTy. Ipynna cocTOHT U3 30
yenoeek. HabpaHHEIe cTVIeHTAMHE Oa/UTR 06Pa3VIOT CAEIVIONIHE PAT YHCET

18 10 17 13 15 15 14 17 20 19

15 15 14 13 16 16 12 11 13 14

19 20 15 16 15 16 14 16 13 12
3aoaua 3

Ycnosue: nena nenenus mkansl amnepmerpa pasia 0,1 A. [TokazaHus oKpyrJisitoT 10
Onmxkaiiiiero uenoro AeneHusi. Haiitu BepoITHOCTb TOTO, YTO MPH OTcUeTe OyAeT caelaHa
ommn6OKa, mpesbimaromas 0,02 A.

3aoaua 4

Hcxoonvle 0annble: MATEMAaTUIECKOE 0KUIAHNE U CTAHAAPTHOE OTKIIOHEHUE HOPMAJIBHO
pacripe/ielIeHHOro Ipu3HakKa X cooTBeTcTBEHHO paBHbI 10 u 2. HaliTi BeposSTHOCTB TOTO, YTO B
pe3ysbTare ucnblTaHus X IPUMET 3HauU€HUE, 3aKI0YeHHOoe B uHTepBaie (12, 14).

3aoaua 5
Hexo0Hbie OaHHbLe: HAlTH J0BepHTeIbHEIH HHTEPBAT I/ OLEHKH ¢ HAZe:KHOCTRED ) =0,95 HeH3BecTHOTO
MATEMATHYECKOTO OHIAHNA (] HOPMATbHO DACIPENETEHHOTO NIPH3HAKA X TeHEPATBHOH COBOKYIIHOCTH, £C/TH TeHEPATBHOE

CTaHIapPTHOE OTEJIOHEHHe (7 =5, BRID0OpOYHad cpeguasn X, =14, odbeM BHIOOPKH n =25.

[IpakTudeckas padora Nel7 «I'padudeckoe n300pakeHNE BAPUAITUOHHBIX PSIIOBY»

3AIAHME. Jlan cneayomuii BapuatHoOHHbIH psj

i I 2 3 4 5 6 7 8 9 10
X, I 1 2 2 4 4 4 5 5 5
Tpebyeres

1) [TocTponTs NONKUIOH pacnpeieleHns

2) Burunennte BIGOPOYHYH) CPEIHION, JHCIEPCHID, MOJLY, MEIHAHY.

3) Hocrpouts BEIDOPOUHYH PYHKLHIO pacnpeieleHns

4) HaiiTn HecMeleHHEIE OLEHKH MATEMATHYECKOIO OMHIAHHA 0 [MCNEPCHH.
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PEIIEHME. B 3ananun naxa seidopka o0wema n=10.

1) [onuron pacnpeaeneHus — 310 3JaBUCHMOCTE A0CONIOTHOMN YaCcTOTEl BAPHAHTA m, OT

JHAYCHHUA BAPHAHTA X, . 3I}’ JABHCHMOCTE MOSKHO [PEICTABUTE B BUIE TAGMM LI

xl' 1 2 4 a

2) BeiauenuM BeIOOPOHHYE) CPEAHION, AMCIEPCHED, MOY, MEHAHY.

Bribopounas cpenuas:

;=%Zr,m,- = %{1-2+1-2+4-3+5-3}=%=3,3.

Bribopounas qucnepcus

D. =x_:—(;): =lefmj -3,3 =%[1-2+4~2+15-3+25~3]—3,33 =2,41,
n

BribopouHoe cpeiHeKkBaApaTHUHOE OTKIOHEHHE:

o, =D, = 2,41 =1,552.

Moja pasHa BapHaHTy, HMEIOIEMY HAHDONLIIYIO HacToTY: X, =45 (aBe MO/kI)

Mennana pasHa cpe/HeMY BAPHAHTY BRIDOpKM: X, =4.

3) Buibopounas (hyHKUMA pacnpeie/eHHs aHaIorH4Ha (PYHKUHK pacnpeieleHds JHCKpeTHOH
cayqaiinoii BenuunHeL J18 ee HAXOMISHUS 3anuileM pajl pacnpeieleHns BRIDOPKH, Iie

m, m,
P, ==L =— — OTHOCHTEJIbHAA YACTOTA BAPHAHTA X, .

n
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IMocrpoum rpaduk:

Torpa 11
,{}’ r<l, 0.6
0,2, 1<x<2, - 087

F{I]=<{},4,2{x£4, 0.4
0,7.4<x <5, 0.2
l, x = 5.

4) HecMmeleHHas OLEHKA MATEMATHYECKOTD OXKH/IAHHA COBNAMALT ¢ BRIGOPOYHOI cpeHeii:
M (X ] =x=33.

HecmenienHas oleHKa JUCIepCHd OTIHYAETCH 0T BeIOOPOUHOI Aucnepcun B GONbIIYIO

cropony: D(X)= n’il D. = %z,zn ~2,678.

2. B tabnmue 2 034 AMCKPSTHRIA pRG. B Hell NpMESeHbl A8HHBIE O
pacnpegensHim 50-Tv padosnx uexa no TapMdHoMy paspaay.

TaprdHeit paspag xi 1 2 1 4 5 &
(BapMaHTRI)
YacToTa [HC!'J'IH'-I-ECTBD 7 3 & g 77 9
pabounx) ni

MoCTPOMTE NOAWIOH (TMCTOTPaAMMY ), KYMYAAHTY M 3MITHMPHHECKYH hyHKLMKD
pacnpedensHia paboMix

3aganue 3.

BribopodHas NpoBepka NapTWM Yasa, MocTYNUBLIETO B TOProOBYIO CETh, Aana CneayoLLue
pE3yNLTaThl:

Bec, rpamm, x 47-49 | 49-50 | 50-51 | 51-53
KomigecTro mauex, #, 20 50 20 10

TpebyeTca NOCTPOUTL MTUCTOTPaMIMY M NOMUFOH OTHOCUTENBHLIX YAcTOT, SMIUPUYECKYHD (hYHKUMID
pacnpefeneHus

[IpakTuueckas padora Nel4 «CocTaBieHre SMIMPUIECKON QYHKIIMU pacripeeeHUsI.
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Onpepenenue 1

[ns cywecTsyiollen Bbl6opkn & = (1, Ta,...Ty) ¥ PANA YACTOT, Kaxaas n3
KOTOPbIX COOTBETCTBYET KaXAOMY 2NeMeHTy BbIDOPKK, CyLIecTBYEeT Takas
dyHkuua F'*(z), koTopas n onpenenser KOHKPETHOe 3HaYeHue YacToTbl

cobbiTna ons noboro 3 komnoHeHToB Bbibopku.

Mcnonbayemasa dopmyna, ona Bbl4UCNEHWA SMONPUYECKON byHKLNK
pacnpegeneHus

F*(.'L‘) - % — EI:‘*':IP“E

3peck 1y — Konu4ecTso HabnwaeHWn (BapMaHTOB) MEHbLUE X, N - pasmep

BbIBOPKKM, X — NPOM3BONbHOE 3HAYEHWE BENNYUH.
NMnbo Bonee obwasn, HO abCoNTHO MOAEHTUYHAA 3anNuUCh:

F*(t) = iz <t|

n

Ceomcteo 1

OaHo ua CBOWCTB EIJ‘,"HKLI.HM F‘(E} 3aKNK4aeTCA B TOM, MTO BCE 2€ 3HAYEHWA NEXaT B npenenax

uHTepeana [0;1].

CeoHcTBO 2

F*(x)- veybrisaowwas dyHkums.
He TpyaHO YNOBUTE 3aKOHOMEPHOCTE, 3aKioyalollylocs & Tom, 4To dyHkuma F¥ (t) npepcraenser
coBOoi KYCOYHO-NOCTOAHHYIO, 8 Takxe HeyOblBalWY0 W Henpep.IBHYIo cnpasa dyHkuMio. B Tom cnyyae,

ecnu I; paanv4Hele, Torga ana KEI)KJ:I,DIH TOvKe T EIJ?HKLI.MH nony4vaeT CKa4ok eeni4MHbl CBOEID

3aHaveHwus. B cnyyae, korna % W2 IT; COBMNafaloT, ckavyku ByayT cknagblBaTbhcA.

Ceoucteo 3

Ecnu x1 - HauMeHbwas BapuanTa, To F*(z) = Onpuz < xl.
Ceoncteo 4

Ecnum x, - HauBonbwas sapuanTta, To F*(z) = lnpuz > .
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! L=
[HaHa Tabnuua dyHKuMM pacnpeneneHns soibopky. TpebyeTca NoCTPOMTL IMIMPUYECKYIO BYHKUMIO pacnpeaeneHms

PeweHwne
Wz tabnuubl n=40, T.e.

n=4+10+6+8+7+5=40
BoiumcnuMm QyHKUMIO pacnpeaeneHua eolbopku

0
Fox<l)=—=0
w0 =)=

0+4

F,(lax<2)=——=0.1
413( ) 10 .
Fa(2<x<3) 4+10 0.35
X_ [ — ] -
40 40 '
F,(3<x<4) 4+10+6 0.5
X~ = — = .
40 40 '
4+10+6+8
F4ﬂ(4-:::x-:_15)= =0,7
40
44+104+64+84+7
FM(S{X55)= =0,875
40
= ( }ﬁ) 44+104+6+8+T+5 {
X = g —
a0 40 DFEMaT ey

3apava 2

[aHo pacnpegeneHne BbIGOPKU

X BapuaHTOB 1 5 9

n 4yactoTt 6 12 22

MocTpoliTe amnNMpUYeckyro GyHKUMIO.
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[Ipaktuyeckass pabora Nel5 «BpruncieHne YHCIOBBIX XapaKTEPUCTHK CTAaTUCTHYECKOTO
pacrpeneneHus».

HpaKTI/I‘ICCKaﬂ JacTh JeKkuuu «Pacuer CpE€AHUX BCIWYMH. PacueT noka3zaremnei Bapuannumn»

E ar
® Ilpu pacuyeTe cpedHel I10 HHTEPBAILHOMY BapHALHOHHOMY PAAY OT

HHTEPBAJIOB ITePEXOIAT K HX CepelrHaM.

®  TIpumep. PacnpedeneHue meHedxcepoa npeOnpusimus no eo3pacmy:

Bospacr (11eT) Jo25 |25-30 | 30-40 | 40-50 | 50-60 | 60 1 6osee

Yucno MeHeKepoB (derr) 7 13 38 42 16 5

® HaiigeM cepejUHbI BO3PaCTHbIX HHTEPBA/IOB:

Cepeguna vHrepeana (ner) | 22,5 27,5 35,0 45,0 55,0 65,0

Yucmo MeHeHKepoB (Uer) 7 13 38 42 16 5

®  CpejHuii Bo3pacT MeHe/JKepa paBeH:

_ 225 7+275-13+35-38+ 45- 42+ 55-16 + 65-5
X = :4:”3(13]
74+13+38+42+16+5

PaccmoTpum pacdeT cpelHHX Ha KOHKPETHBIX NPHMepax.

1.1. HM3mepus pocT BceX CTYJEHTOB B TPYIE, TOMYHHIH CIETYHONHE
naunbeie: 1,64 M, 1,86 M, 1,72 M, 1,95 M, 1,76 M, 1,65 M, 1,79 M, 1,82 M, 1,92 M.
Haiitu cpennuii pocT CTY/IEHTOB B IPYIIME.

Pemrenue. JIng onpeneneHuss CpeaHero pocTa CTYAEHTOB B TPYNNe
HeoOXOQMMO CYMMapHEIl pOCT BCEeX CTYAEHTOB B TpyNne pazjlenuTs Ha
KOJIMYeCTBO cTyaeHToB. Beero B rpynne 9 cTyaeHToB, 0003HaYHM POCT KakIOTO
CTYAEHTA X, TAe | NpuHHMAaeT 3HadeHns oT 1-ro o 9-tu. Torga, cpenHuil poct
onpenensercs no gopMysie cpeiHeii apu(pMeTHYeCKOH IPOCTO:

XX _164+186+1,72+1,95+1,76+1,65+1,79+ 1,82+ 1,92
9 9
16,11

i

X=

=1,79m

1.2. Ha sk3ameHne mo [NpeaMeTy «MaTeMaTHEa» CTyJeHTaMH ObLIH MNOJIYHEHbI

cnenyroume Oamei: 46, 49, 55, 63, 74, 76, 84, 87, 92, 94, Haiitu cpeanuii 6ann 3a

IK3AMEH T10 MATEMATHKE I'PVIIIE] CTYICHTOB.

1.3. B Tedyenue yueOHOIO rojia mnepebie HETIPE MECALIA CTYEHT HEe NoJTy4all

CTHINEHIHHK, CIEAVIOUINE LIEeCTh MECHLEE pasMep CTHIIEHIHH COCTABHIT 2,5 TEIC.

py0., B ocTaBumMecs aBa mecsua — 3,3 Teic. pyDd. HaiiTu cpenHoow cTUneHanio

CTYICHTa B pacCMaTpHBacMOM TOIY.
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Pemenue. 3anuiieM IaHHBIE O paiMepe CTHIIEHOHH CTYICHTa B BHIC

TaO LB

Yucno mMecsues, B TEYEHHE KOTOPBIX CTHIIEH 1N
Pasmep CTHNEHIMM B MECHLL,
COCTABIANA JAHHYH) CYMMY
ThIC. PYo.
(fi - yacToTa, NOKA3LIBAIOLAA CKOILKO Pas B
(x; — 3HAYEHUA OCPEIHAEMOTO NIPU3IHAKA)
paccMaTpHBaeMOM Mepuoje (rojl) BeTpedaeTcs

i-€ JHAYEHHE OCPEIHAEMOr0 IIPH3IHAKA)

0 -
2,5 6
33 2

Torna, cpennmii 3a rog pasMep CTHNEHAWH CTYAEHTa OMNpeEaeNAeTca Mo
dopmyne cpeaneii apudmeTHyeckoii B3BeleHHOI U COCTABIAET:
Lxf 0-4425-6+33-2 216

X= _ _
YF 4+6+2 12

= 1,8 TBIC.pY6.

KonTpoasnas padora 1
Bapuanm 1

1.B siuke 10 nepenyMepoBaHHbIX mapoB ¢ HoMepamu oT 1 1o 10. Beinynu onun map. Kakoa
BEPOSITHOCTh TOT'0, YTO HOMEP BBIHYTOIO I1apa He mpeBbliaer 10?

2. B nepBoM sMKe HaXOAATCS IApbl ¢ HOMEpaMu OT 1 10 5, a BO BTOPOM — ¢ HOMepaMmu oT 6
1o 10. U3 kaxkaoro simyka BbIHYJIU 110 OAHOMY Hiapy. KakoBa BEpOSTHOCTH TOTO, UTO CymMMa
HOMEPOB BBIHYTHIX IIAPOB HE MEHbILIE 77

3. B ypue 10 6enbix, 15 uepHbiX, 20 cuHUX U 25 KpacHBIX 1apoB. BeiHynu oaun map. Haiitu
BEPOATHOCTH TOrO, 4TO BBIHYTBIN map Oenblii W YEPHBIN.
10

4. Tpu cTpenka HE3aBUCUMO JPYT OT JApyra CTPEsoT MO Leiau. BeposTHOCTh monagaHus B
LeJIb

st mepBoro crpenka paBHa 0.75, mna Broporo — 0.8, mms tperbero — 0.9. Onpenenuthb
BEPOATHOCTb TOTO, 4YTO BCE TPHU CTpEIKa OJHOBPEMEHHO TONAgyT B  LEJb.
5. B cOopounslii iex 3aBoja noctymnaet 40% neraneit u3z 1 nexa u 60% - ux 2 nexa. B 1 nexe
npousBoguTcs 90% craHgapTHBIX aAetaneit, a Bo 2 — 95%. Haymauy B3atas cOopiimkom
JeTalb

OKazajach cTaHAapTHOW. HaliTu BepoOATHOCTH TOrO, YTO OHA U3rOTOBJIEHA 2 IEXOM.
Bapuanm 2

1. B ypue 5 Oenpix u 10 yepHbix mapoB. KakoBa BepoOSITHOCTh BBIHYTh CHHUU Imap?
2. B nepBoM sMKe HaXOAATCS IIApbl ¢ HOMEpaMu OT 1 10 5, a BO BTOPOM — ¢ HOMepaMmu oT 6
1o 10. M3 kaxxI0ro smyKa BIHYJIU 110 OJHOMY mapy. KakoBa BEpOSTHOCTh TOrO, 4TO CyMMa
HOMEpPOB BBIHYTHIX 1IAapOB paBHa 117
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3. B ypue 10 6enbix, 15 uepnbix, 20 cuHUX U 25 KpacHBIX 1apoB. BeiHynu oaun map. Haiitu
BEPOATHOCTh TOTO, 4TO BBIHYTBIN map CHUHHI 15810 KpPACHBI.
4. B nepBom simuke 2 6enbix u 10 "epHbIX mapoB, BO BTopoM — 8 Oenbix u 4 yepHbIX. 13
KaXJ0ro SIIMKa BbIHYAM 1o Mmapy. KakoBa BeposTHOCTb, uTO 00a mapa Oesblie?
5. ImeroTcst TpU OJMHAKOBBIX MO BUY SIKKa. B mepBom siruke 20 GenbIxX 1mapos, BO BTOPOM
— 10 G6enpix u 10 yepHBIX, B TpeTheM — 20 dYepHBIX. V3 BRIOpAaHHOTO Hayraj SIIIMKA BBHIHYIN
Oenplii 1map. BplUUCAUTG BEPOATHOCTH TOrO, YTO MIAp BBIHYT M3 IEPBOr0 SIIUKA.
Bapuanm 3

1. B ypue 20 mapoB ¢ Homepamu oT 1 10 20. KakoBa BEpOSATHOCTH BHIHYTH LIAP C HOMEPOM
37

2. 2. B nepBoMm siIMKe HaXOAATCA LIApbl C HOMEpaMu OT 1 10 5, a BO BTOPOM — C HOMEpamMu
oT 6
10 10. M3 kaxx10T0 sSinMKa BBIHYIJIN 110 OHOMY 11apy. KakoBa BEposSTHOCT TOTO, UTO
CyMMa HOMEPOB BBIHYTBIX IIapoB He OoJbie 11

3. B ypne 10 6enbix, 15 yepnpix, 20 cuHUX U 25 KpacHbBIX MapoB. Beinynu oaun map. Haittu
BEPOSITHOCTH TOI'0, YTO BBIHYTBIN IIAP YEPHBIN WJIM KPACHBIN.
4. BepoATHOCTb TOTO, YTO B TEYCHHUE JIHS MPOU30MIET HEMOJIaKa cTanka, pasua 0.03.
Kaxkosa
BEPOATHOCTH TOT'O, YTO B TEYEHUE YETHIPEX THEN MOAPA HE MPOU3OMUIAET HU OAHOM
HEIOJIAIK1
11
5. B nepBotii ypue 5 6enbix u 10 uepHbIX 11apoB, BO BTOpoi — 3 Genbix U 7 yepHbIx. 13
BTOPOH
YPHBI B [IEPBYIO MEPENOKUIN OJIMH LIAp, a 3aTEM U3 IEPBOU YPHBI BBIHYJIM HAYTa/l OJUH
map.
Onpenenutb BEpOSITHOCTh TOTO, YTO BBIHYTHIN MIap — OEIbIii.

Kontponbshas padota Ne 2

1. JluckpertHas cirydaiiHas BeIM4YMHA X 3a/1aHa 3aKOHOM PACTIPEIEIICHHUS:

X;i |2 |-1 |3 |8 |9
pi |4p 10,2 103 |p |04
Haiitu: a) p; ©6) MaremaTH4eckoe OXUJAHWE, TUCIEPCUS U CpeaHee
KBQIpaTUYECKOE OTKJIOHEHHE CIy4yalHOW BEIWYUHBI, B) HHTETPAIbHYIO
dbynkuuto pacnpeaenenus F(x) u HauepTuts ee rpaduk; 1) P(-5<x<2)

2. B rpynne 9 yenoBek. CKOIBKO MOKHO 00pa30BaTh pa3HBIX MOATPYII
P YCJIOBUH, YTO B OATPYIIITY BXOJIUT HE Oojee 3 yenoBek?
3. Hano pacnpeaenenue Boioopku [locTpoiite sMIUpUIECKyr0 (YHKIIHIO.
x |1 3 4 5 7
n |2 4 7 10 12
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4. BpIYMCINTD MaTEMAaTUYECKOE 0KUJIaHUE, JUCIIEPCHIO, CPEHEE
KBaJpaTH4YECKOE OTKIIOHEHHUE TUCKPETHOM CIIy4YallHOW BEJIMYMHBI X,
OIIpeNENIeMON KaK KOJIMYECTBO CTYJIEHTOB B HayraJ BBIOpaHHOH IpyIIIe,
UCIIOJIb3Ysl CICAYIOIINE NaHHBIE!

X 8 9 10 11 12

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

5. Kunacc, B koTopoM yunTtcst 14 neBouek u 14 ManbyuKoOB, CIIy4aiiHbIM
o0pa3oM JeJNAT Ha JIBE PaBHBIEC TPYIIbI JJIs1 3aHATHH HAa KOMIIBIOTEPAX.
KakoBa BEpOSITHOCTb TOTO, YTO MAJIbYUKOB U JIEBOUEK B HUX OKAXKETCA
MOpPOBHY?

Hrorosas KOHTPOJIbHAsA pa60Ta I10 TCOPHUH BCPOATHOCTH

1. Ilycte mpoBOAST n=60 HE3aBUCHUMBIX HCHOBITAHUN, B KaXIOM U3 KOTOPBIX
BEpOATHOCTb TNOSABJIEHUSI COOBITHS A moctosHHa W paBHa p=0,1. Hailigute
BEPOSITHOCTH TOTO, YTO B JJAHHOW CEpUU UCIBITAHUM A MOSBUTHCS m=3 paza?

2. Ctpenok genaet 6 BBICTPEIIOB [0 MUIIEHHU. BEpOSTHOCTE MonagaHus Npu OJJHOM
BbICTpelie 2/3. HaliiuTe BeposITHOCTh, TOTO UTO OH Monai 4 pasa.

3. B pe3ynbTaTe 00cieaoBaHus ObUIN BhIIENICHBI ceMbU. MMmeromue o 4 pedeHka.
Cuutas BEpOSATHOCTh MOSIBJICHUS MajbUMKa U JIEBOYKH B CEMbE PABHBIMU,
ONPENEIUTE BEPOSATHOCTh MOSIBICHUS B HEM IBYX MaJIb4HKOB.

4. CTaTuCTUKA ayAUTOPCKHUX IMPOBEPOK KOMIAHUHM YTBEPKAAET, TO BEPOSTHOCTH
oOHapyXeHHs OLTMOKH B KaX0M IIpoBepsieMoM JoKymeHTe paBHa 0,1. Kakosa
BEPOSITHOCTh, TO U3 JIECATH IPOBEPSIEMBIX JOKYMEHTOB JCBATH W3 HUX HE
Oyner comepkaTh OIIMOKHN?

5. BepoATHOCTh MONajaHus CTPEIKOM MulleHu paBHa, 0,5. Haiigute BEposITHOCTh
TOTO, 4TO MpHU § BRICTPETIAX MUIIIEHb Oy/IeT MOpakeHa oT 5-710 7 pa3?

TemaTtuka ycTtHoro onpoca

1. OcHOBHBIE OHATHS TeOpUH BeposiTHOCTeH. CiaydaiiHoe coObiTHe. BeposTHOCTB.
Craructuueckasi BEpOSITHOCTb.

I'eomeTpuyeckas BEpOSATHOCTD.

OcHoBHbIE (HOPMYJIBI KOMOMHATOPUKH.

AKCHOMaTHKa TEOPUU BEPOSATHOCTEN. AKCHOMBI TEOPUH BEPOATHOCTEM.

TeopeMsbl CIIOXKEHUST BEPOATHOCTEM.

VYcnoBHast BeposATHOCTH coObITHA. TeopeMbl yMHOKEHHsI BeposiTHOCTel. HezaBucumeble
COOBITHSL.

7. TloBropenue ucnsiTanuii. Cxema beprymu. JIokanbHas 1 HHTErpajIbHAsSL TEOPEMBI
Jlamaca.

dopmyia noiaHo# BeposaTHocTU. Teopema runotes (popmyna baiieca).

9. ®opmymna Ilyaccona.

SNk

*x
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.

43.
44.

45.

46.

47.

Crnyualinble BEIMUMHBI. 3aKOH pacnpeeneHus. Psaa pacnpenenenus JUCKPETHON
CIy4daitHO# BennuuHbl. CMenIaHHas ciiydaiiHasi BeJIM4nHa.

DyHKIHUS paCIPENCIICHNs CIIly4aliHON BEJIMYUHBI U €€ CBOMCTBA.

HenpepriBHas cnydaitHas BenuunHa. [[10THOCTE BEpOsSTHOCTEM U €€ CBOMCTBA.
Marematuueckoe oxunanue. CBONCTBAa MAaTEMAaTUYECKOTO OXKHIaHNUS.

Hucnepcus. CBoicTBa IUCIIEPCUU.

Cpennee kBajipaTuyeckoe OTKJIOHEHHE. MOMEHThI. ACUMMETpHsL. DKCIlecC.
bruHOMMANIBHBIN 3aKOH paclpeie/iCHus.

3akoH pacnpezenenus Ilyaccona.

['eomeTpuueckuii 3aK0H pacnpeaeneHus. I nnepreomeTpuueckoe pacupeiesieHue.
PaBHOMEpHBIIT 3aKOH paclpeIesICHUS.

IToka3aTenbHbINM 3aKOH PACIIPEACIICHHUS.

HopmanbHblii 3aK0H pacnpenencHusl.

Pacnipenenenus ciay4yailHbIX BEJIMYMH, IPEICTABISIONINX (DYHKIIMU HOPMAJIbHBIX BEJIHYMH.
CucreMmsl ciay4ailHbIX BeMYUH. QYHKIUSA pacpeeleHUs.

[ImoTHOCTH pacnpeneneHus ABYMEPHOUN ClIy4ailHOM BEJTUYUHBI.

Y c10BHBIE 3aKOHBI paclpeeIeHusl.

YuciioBble XapaKTEPUCTUKU CUCTEMBI JIBYX CIY4YailHBIX BEITUYMH.

Kosapuanust, koo duuueHT koppemsiuuu. Perpeccus.

YucnoBble XapaKTePUCTUKH (PYHKUIUN CITy4alHbIX BEJIMYUH. MaTeMaTndeckoe 0kKHIaHue
U IUCTIEPCHSL.

Teopembl 0 YUCIOBBIX XapaKTePUCTUKaX (QDYHKIUHN CITydallHbIX BEJIHYKH.

3akoHBI pacnpeneneHus QyHKIHHA cydaifHbIX BeTrndnH. OyHKINS OJJHOTO U JBYX
CIIy4alHbIX apIryMEHTOB.

3akoH 6onpnx yncen. Jlemma u HepaBeHcTBO YebbieBa. LlenTpanbHas npenenbHast
Teopema.

Teopema UeOrreBa. Teopema bepryimnm.

OcHoBHbIE TOHATHSA BEIOOPOYHOH TeopuH. ['eHepanbHast COBOKYIHOCTh. BriOopka.
Bapuannonnsie psibl. Beioopounslit MmeTo 1. BoIOOpOYHbBIE aHAIOTH HHTErpaIbHON U
muddepeHanbsHOM QyHKINU.

Toueunsle onenku. CocTosTeNbHBIE, HECMEUICHHBIE, d3PPEeKTUBHbIE. TOoUeUHbIE OLIEHKU
MaTEMAaTUYECKOTO OKUAAHMS U JUCIIEPCUH.

MeTto/1bl TOTy4EeHHS TOUYEUHBIX OLIEHOK. MeTo1 HanbosbIlero nmpasaonooous. Meroxa
MOMEHTOB.

WHuTepBanbpHble OIIEHKU apaMeTPOB HOPMAIBHOIO paclpeaeeHusl.

WuTtepBanibHble olleHKU. OLieHKa OMHOMHUANBHOTO pactpenenenus. [lonstue
JIOBEPUTEIILHON 00JIaCTH.

Craructuyeckas MpoBepKa MPOCTHIX TUIIOTE3. OCHOBHBIE MOHATHS U METO/IbI IOCTPOCHUS
kputepues. Kputepuit Heitmana-IIupcona. Onpenenenrne o0bema BBIOOPKH.
CrnoxHble napameTpudeckue runore3sl. CpaBHEHNE JBYX AMCIIEPCHUIL.

CpaBHeHuE IBYX CpPEIHHUX.

ITpoBepka Hemapamerpuueckux runores. Kpurepnit Koamoroposa. Kpurepnii «Xu-
KBaJpar».

Kpurepuii HezaBucumoctu. Kputepuii Ciupmena. Kpurepuii [Tupcona.

OCHOBBI KOPPENSILIMOHHOTO aHajIu3a. [ eHepaabHOe KOPPEISIIIHOHHOE OTHOLIEHHE.
CaoiicTBa.

OcHOBBI perpeccuoHHOTO0 aHanu3a. Jluneitnas pynkuus perpeccun. KoaddunneHnTs
KOPPEJSILIMYA U KOPPEISALMOHHOTO OTHOLLIEHUS.

[Tone xoppemsiiinu. Beibopounsbrit koadpummeHT Koppensiuu. JInHeitHoe ypaBHEHUE
perpeccum.

[TpoBepka rumoTe3sl 0 JIMHEHHOCTH (PYHKITUU PETPECCHH.
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48. HenuueitHas (pyHKIMS perpeccuy. AHaIN3 MHOXECTBEHHBIX CBA3eH. MHOKECTBEHHAs
perpeccus.

49. OcHOBBI JUCTIEPCUOHHOTO aHanu3a. OTHOPaKTOPHBIN JUCTIEPCUOHHBIHN aHau3. Mozaens
0JIHO()aKTOPHOTO JUCIIEPCUOHHOTO aHAJIN3A.

50. AByx(hakTOpHBI AUCTIEPCUOHHBIN aHaTN3. Moeb IByX(paKTOPHOTO TUCIEPCHOHHOTO
aHaJIn3a.

IIpoBepka BBINOJHEHUSI CAMOCTOSITEIbHOW PpadoThl. CamocrosiTenbHas pabdoTa
HaIpaBJieHA HA CaMOCTOSITEJIBHOE OCBOEHUE U 3aKPEIJICHHE OOYy4YaroUIMMHCS IPAaKTHUECKHUX
YMEHHI U 3HAHUU, OBJIAZICHHE OOLIUMHU KOMIIETEHIIUSMHU.

CamocrosiTenbHass IMOATOTOBKA OOyYarOmMXCs 1O  JUCHUIUIMHE Mpearojaraert
CJIeMYIONIrEe BUIIBI M POPMBI paOOTHI:

- peleHue 3a7a4 C UeNbIO0 MOATOTOBKH K KOHTPOJIBEHBIM padoTam Nel - Ne3.
Ilepedensb 3a1a4 AJI MOATOTOBKM K KOHTPOJIbHOM padoTte

1. Jns curHanm3amuu o0 aBapyyl YCTAHOBJICHBI TPU HE3aBHUCHMO PaOOTAIOIIMX JaTYHKA.
BepositHOCTh McnipaBHOM paboTHI mepBoro Aatduka pasHa 0,9; Broporo — 0,95; Tperbero
— 0,8. HaiiTu BeposTHOCTH TOTO, YTO: a) CpabOTaeT TOJBbKO OJWH JATYHK; 0) cpaboTaeT
TOJIBKO JIBa IaTYMKA; B) cpaboTaeT XOTs Obl OAMH JaTUUK.

2. B xpyr pamumyca 10 caydvaifHpiM o0Opa3om OpollleHa Touka TakK, 4TO ee Jrboe
pacmojoKeH!e B Kpyre paBHOBO3MOXKHO. HailTu BepOsSTHOCTH TOTO, YTO OHA OKaXKETCS
BHYTPH JISKAIIIETO B Kpyre KBajpaTa co CTOPOHOII 6.

3. Crynenr 3Haet 25 u3 30 BonpocoB sk3aMeHa. HaliTu BEpOSITHOCTH TOTO, UYTO CTYIAEHT
CHACT 9K3aMEH, €CJW JUIA ATOTO JOCTaTOYHO OTBETUTh Ha 3 M3 S5 MNPEAIONKEHHBIX
9K3aMEHaTOPOM BOIIPOCa.

4. Ha cnaprakuany npuOsuio 20 JTbDKHUKOB, 15 TMMHACTOB, 5 1IaXMaTUCTOB. BeposTHOCTH
BBHITIOTHUTH KBAIM(UKAIIMOHHYIO HOPMY TakoBa: JJis JbbkHUKA — 0,8; 11 ruMHacTa —
0,6; s maxmatucta — 0,9. CiyvailHo BbI3bIBaeTCS OOUH cnopTcMmeH. Kakosa
BEPOSITHOCTh TOTO, YTO OH BBINOJHUT HOpMY? CrnopTcmeH BbInoJHWI HOpMy. KakoBa
BEPOSITHOCTH TOT'O, YTO 3TO OBLT MIAXMATUCT?

67



5. He3zaBucumble TUCKpETHBIEC BEIMYMHBI X U Y 3aaHbl 3aKkoHaMU pactipenenenus. Haltu
MaTeMaTU4YeCKOe OKUJIAHUE, JUCIIEPCUIO U CPEAHEE KBAAPATUYECKOE OTKIOHEHUE JIs
ciydaitHol BenuuuHbl Z=3X-2Y. HaliT 1 mocTpouTh (QYHKIMIO pacripeiesieHus
JUCKPETHOM CIy4aliHOMN

BEJIMYUHBI X. x5 T4 T2 [3 Y-8 |[-1

ploilos[o2]02 p 07103

6. CocTaBUTh pAJ paclpeleseHus
CIy4yallHOM BeNMYMHBI X-uncia OpaKkOBaHHBIX JieTajeil B BBIOOpKE oOBeMa n=3.
BepositTHOCTH TOTO, YTO JeTalb OKaxeTcs OpakoBanHO#, paBHa 0,3. OnpenenuTsb
BEPOSTHOCTH TOTO, YTO B BBHIOOpKE OyJeT OpakOBaHHBIX: a) POBHO YETHIpE AeTaiu; 0)
Oosnee ueTelpex Jneranei; B) He Oosee ueTblpex netaned. HallTu maremarnyeckoe
OKU/IaHUE, JUCIEPCUI0 U CpeaHee KBaApaTHUECKOE OTKIOHEHHE CIYyYalHOW BEIMYHMHBEI
X.

7. Cnyuaiinas BenuuuHa X 3ajaHa (QyHKIMEHW pacnpeneneHus BeposiTHocTed F(x). Haiitu:

I 2

—, =
33 ; 0) TUIOTHOCTH
pacripeiesieHusi BEpOSITHOCTEH CIIy4ailHOM BETMYUHBI X; B) MaTeMaTHYECKOE OXKHUAHUE,

a) BCPOATHOCTD ITOIIadaHUs CHy‘l&ﬁHOﬁ BEJIMYUHEI X B HHTCPBAJI

JUCIICPCUIO U CPCAHCC KBAAPATUICCKOC OTKIIOHCHHUC cnyqaﬁHoﬁ BEIIMYUHBI X:

(0, eciu x<0,

F(x)= 1x2+§x, eciu 0<x<1,
4 4

1, ecnu x>1

[TocTpouTs rpaduku PyHKIIMN U TUIOTHOCTH PACIIPECIICHHS CIIy9aitHOM BETMYUHBI X.

8. CpengHee KBaJpaTUUYECKOE OTKIOHEHUE HOPMAJIbHO pacHpelesieHHON Cciy4dalHON
BenM4MHBI paBHO 0,5. HaliTu BEpOSATHOCTh TOr0, YTO OTKJIOHEHHUE CIy4YallHON BEIMYHUHBI
OT €€ MaTeMaTHYECKOTO OKUIaHUs 110 a0COTIOTHON BETMYMHE HE MPEBOCXOUT 1.

Hepeqeﬂb 3agav aJd nNoaroToBKu K HTOrOBOM KOHTpOJ’IbHOﬁ paﬁoTe
ITo BBI60pKaM BBIIIOJIHUTH CJICAYIOIIUEC paCd€Tbl M 3aAaHUsA: IMOCTPOUTH IIOJIUI'OH

(rucrorpamMmy), KyMyJIsATY U SMIIMPHUYECKYIO0 (PYHKIUIO pacnpenenenus. Hailtu cpenHioro
apu(MeTHUEeCKyl0, MEIUaHy, MOJy, IUCIEPCHI0, CpEAHEE KBaJpaTHUYecKoe OTKJIOHEHHE,

=1,23,4 ),

koddurment acummeTpur U Ikcrecc. OTBeThl  CHOPMYITMPOBATH, HCIOIB3YS
TEPMUHOJIOTHIO 3a7ad. MecsyHbI J0XO0Ja JKWTENeH  3aJaHHOro perwoHa (B pyo.)
npeacrasiieH HUxe, rae n=1000 xuteneil.

KOS(I)(bI/IL[I/ICHT Bapuannu, Ha4aJIbHbIC U LICHTPAJILHBIC MOMCHTLI k nopsaaka (k

Xi

Mesnee 500 500-1000 | 1000-1500 | 1500-2000 | 2000-2500 | Csbuue 2500

ni

58 96 239 328 147 132
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2. KopoOku ¢ MIOKOJNIAJOM YIAKOBHIBAIOTCS aBTOMaTHU4ecku. Ilo cxeme COOCTBEHHO-
ciy4aifHON OecroBTOpHOU BBIOOPKU B3aTO 130 w3 2000 ymakoBOK, CONEpKalINXCs B

NapTUH, U TIOJIyYeHbI CIIEAYIOUINE JaHHbIE 00 MX Bece:

Hif)‘;m Meree 975 1000- 1025- Bonee Beore
y - 975 1000 1025 1050 1050
y;f{cof(’m 6 38 44 34 8 130

Haiitu: a) rpanuiibl, B KOTOpBIX ¢ BepossTHOCTHIO 0,9901 3akitodyeH cpeiHUil BeC YIIaKOBKH B
napTuu; 0) BEpOsITHOCTh TOTO, YTO JOJIA YIAaKOBOK, Bec KoTopheix MeHee 1000 rp., Bo Bcel
NapTUM OTJIMYAETCs OT JOJM TaKuX YIaKOBOK B BbIOOpKe He Ooznee yem Ha 0,05 (mo
aOCOJIIOTHOM BEJMYMHE); B) 00BEeM OECIIOBTOPHOM BBIOOPKH, NMPU KOTOPOM TE€ YK€ TPAHUIIBI
JUISL CPEAHETO Beca YIIaKOBOK BO BCEH MapTUH MOXHO TapaHTUPOBaTh C BeposATHOCTHIO 0,95.

3. Tlo mannbIM 3aganuii 1abopatopHoil paboTel Ne2, ucnons3ys kpurepuit [lupcona u

kputepus Konmoroposa, npu yposre 3aauumoctu @ =0.05 mpopeputs rumoresy o Tom,

YTO CIllydaiHas BeJIMYMHA X pacipeesieHa 10 HopMaibHOMY 3aKkoHy. [loctpouts Ha

OHOM Y€PTECIKE T'UCTOrpaMMy SMIIUPUICCKOTO pacIpeACIICHUA U COOTBCTCTBYIOLIYHO
HOPMaJIbHYIO KPpHBYIO.

4. Ha HEeKOTOpOM MpeAnpusaTuy, padoTaIOIIEM B TP CMEHBI, TOJYYEeHBI TaHHBIE O MTPOICHTE

6pa1<a BBIHYCKaeMOﬁ OpoaAyKIIMU B Ka)XJOM U3 CMEH 3a CEeMb II0C/IeI0BATECIbHBIX ,Z[Heﬁ

(maHHBIC TpencTaBiieHbl B TabOnwie). [IpoBepUTh OTCYTCTBUE BIIMSHUS CMEHBI
paboTaronux Ha MPOIEHT Opaka BBIITYCKaeMOM MPOLYKITUH.
Pesynbrate! onbiToB, % Opaka
CwmeHa (ypoBHH)
ITH BT CP qT T Chb BC
2,0 1,5 3,0 6,0 0,2 0 1,0
2 1,5 4,0 4,0 0 0 2,5 1,5
1,5 1,5 6,0 6,0 0 3,0 1,0

IIpoBepka BHINOJHEHHSI KOHTPOJbHBIX pador. KoHTposbHAsS paboTa MPOBOIMUTCS C
[EJIbI0 KOHTPOJISI YCBOGHHBIX YMEHUN U 3HAHUN U TOCIIEAYIOIIETO aHaTNu3a TUITHYHBIX OIIUOOK 1
3aTpyaHEHUH, O0yJaronuxcs B KOHIIC M3y4eHHUS TeMbl WM pasjaena. COriacHO KajeHIapHO-
TEMaTUYECKOMY TIaHY AUCUUIUIMHBI MPEITyCMOTPEHO MPOBEIACHHE CIEAYIOIIUX KOHTPOJIBHBIX
paboT: KOHTpOJBHAsK paboTa, UTOTOBAsi KOHTPOJIbHAS paboTa

3anaHus 17151 CAaMOCTOATEIBbHBIX padoT
1. CoopTtcMeH JOMKEH MOCIEN0BATENbHO MPEOA0NeTh 4 MPEmsTCTBUS, KaKI0€ M3 KOTOPBIX

nmpeoaojieBacTCsa UM C BECPOATHOCTBIO P = 0,9 Ecmu CIIOPTCMECH HC IPCOJO0JICBACT KaKOC-
0o MpEIATCTBUEC, OH BBIOBIBAET U3 COpCBHOBaHHﬁ. HOCTpOI/ITL pAa paciipeacjiacHus, HaWUTH

GYHKIHUIO  pacmpeneneHus,

MATEMAaTHUYCCKOC OXUIaHHUC U

cpeqHee KBaapaTUYHOE

OTKJIOHEHHE YHCia MPEMATCTBUH, MPEOJOJIEHHBIX CIOPTCMEHOM. HaliTu BEpOSATHOCTH TOTO,

YTO CIIOPTCMEH MPEOAOJIECT:

a) "He OoJiee IBYX MPETSITCTBUM;

0) Oosiee TPEX MPEMATCTBHIA.
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2. IlnotHOCTh pacmpeneneHus ciaydaiiHOW BenmmunHbl X umeeT Bua f(X)=a x 2 e - k x, rme
k > 0,0< x <oo. HaiiTn:
a) KO UIIHEHT a;
0) GyHKIHIO pacnpeaeseHus ClydaiiHON BeTUIHHBI X;
B) BBIYHCIIMTH BEPOSTHOCTb MOMAJAHHS CITy9alHOW BEJIMYMHBI X HA HHTEPBAJL.

3. Tlo BeIOOpKaM BBITIOJHUTE CIEAYIONINE PACYCTHI U 33JaHHS: IIOCTPOUTH ITOJTUTOH
(rucTorpamMmy), KyMyJATy U SMOUpHUECKYIO GYHKIUIO pacnipeaencHus. Haiitu
CpenHIO apupMETHIECKYI0, MEIUaHy, MOAY, IUCIIEPCHIO, CPEHEE KBaIpaTHUECKOe
OTKJIOHEHHE, KO3 (DULIMEHT BapHUalliy, Ha4yalbHbIE U LIEHTPaJIbHbIE MOMEHTHI K mopsaka

(k =1234 ), K03 HUIMEHT aCUMMETpUH U dKctiecc. OTBETh chOpMYIUPOBATH,

UCTIONB3Ysl TEPMHUHOJIOTHIO 3a71a4. B Tabnuiie nmpeacTaBieHbl YUCIIO CACOK Ha (DOHIOBOM
oupike 3a kBaptai, rae n=400 UHBECTOPOB.

x |0 (1 12 |3 |4 |5 |6 |7 (8 |9 |10

nj | 14697 |73 |34 |23 |10 |6 |3 |4 |2 |2

4. Ha HCKOTOPOM IIPCAIIPUATHUHA, pa60Ta}0meM B TPpU CMCHBI, ITIOJTY4YCHBI IAHHBIC O
IMPOLCHTC 6pa1<a BBIHYCKaeMOﬁ IpoayKIuu B Ka)XJIOM U3 CMEH 32 CEMb
MocJieq0BaTEIbHBIX JHEH (,Z[aHHBIe npcaACTaBJICHLI B Ta6J'II/II_Ie). HpOBepI/ITB OTCYTCTBHC
BIWAHHA CMCHBI pa60Ta101111/1X Ha IIPOLCHT 6pa1<a BBIHYCKaeMOﬁ MIpOAYKIHH.

Pezynomamei onvimos, % opaxa
Cmena (ypoeuu)

IIH | BT | CP | YT |lIT | CF | BC

1 201153060020 |10
2 1,5 14014010 |0 |25]|15
3 1,5 115160600 |30]10

CBoaHas Ta0/1u1a 10 NPpUMeHsieMbIM (popMaM U MeTO0aM TeKYIIero KOHTPOJISA U OLeHKH
pe3yabTaToB 00y4YeHust

PesyabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, yCBOCHHbBIE
3HAHMA)

®opmMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJibTaToB 00y4eHHus

OcBoeHHbIC YMEHUS:

pacmo3HaBaTh 3agady u/wiu mpobiemy B | OneHka MPAaBUIILHOCTH BBITIOJTHEHUS

NpOoPECCHOHAIBHOM  W/WJIW  COI[HATBHOM | CAMOCTOATEIEHON PabOTHI

KOHTEKCTE Pemmenwne 3aa4 Bo Bpemsi 3aHSATHSI.
KonTponbHast paborta, UTOroBas KOHTPOJIbHAs
pabora.

aHAJIM3UPOBATh 3a/ady W/mim mpobiemy u | Onenka MPaBUIBHOCTHA BBIIIOJTHEHUS

BBIJICTISITH €€ COCTaBHBIC YacTH CaMOCTOSITENIbHON paOOThI

Pemenue 3amad Bo Bpems 3aHATHS
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KonTtponsHas paboTa, UTOroBas KOHTPOJIbHAS
pabora.

ONMpeACIIATh dTallbl PEIICHUA 3aJa4n

Onenka IPaBUIBHOCTU BBINOJIHEHUS
CaMOCTOSITENIbHOM pa0OThI

Pemienue 3aa4 Bo Bpems 3aHTUSA
KonrponbHast pabota, UTOroBasi KOHTPOJIbHAs
pabora.

BBISIBJISITD U 3P PEeKTHBHO UCKaTh
UH(pOpPMAIHIO, HEOOXOAUMYIO ISl PEIICHUS
3a[a41 W/1ITU TIPOOIIEMBI

Onenka IIPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSTENIbHOM paboThI

Pemenue 3aau BO BpeMs 3aHATHS
KonrtponbHast pabota, UTOroBasi KOHTPOJIbHAs
pabora.

COCTaBUTh IUIAH JCHCTBHS; ONPEACIUTH
HE00XOIMMBIE PECYPCHI

Onenka IPaBUIBHOCTU BBINOJIHEHUS
CaMOCTOSITENIbHOM pa0OThI

Pemienue 3aa4 Bo Bpems 3aHsTUSA
KonrponbHas pabota, UTOroBasi KOHTPOJIbHAs
pabora.

BIIAJICTh aKTYyaJbHBIMU METOAaMHU pabOTHI B
npoecCHOHANBLHOM U CMEXHBIX cepax

Onenka IIPaBUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSTEJIbHOM paboThI

Pemenne 3amau BO BpeMs 3aHATHS
KonrtponbHas pabota, UTOroBasi KOHTpOJIbHas
pabora.

p€ain30BaThb COCTaBJICHHBIN IIJIaH

Onenka IIPABUJIBHOCTH BBITOJIHEHUS
CaMOCTOSITENIbHOM paOOThI

Pemienue 3aa4 Bo Bpems 3aHTUSA
KonTponbHas pabora, UTOroBas KOHTPOJIbHAs
pabora.

OIICHUBATH PE3YNIbTAT U MOCJIEICTBUSI CBOUX
OeicTBUl  (CaMOCTOSITENIBHO WM C
MOMOIIIbI0 HACTaBHUKA)

Onenka IPAaBUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSTENILHOU paboThI

Pemenne 3aau BO BpeMs 3aHATHS
KonrtponbHas pabota, UTOroBasi KOHTpOJIbHas
pabora.

ONpEeENATh 3a/1aun JUTS MOUCKA
uH(pOpMaIUK; ONpeneNsITh HEOOXOIUMBIC
UCTOYHUKM  WH(pOpMALlMK; TUIAHUPOBATH
IIPOLIECC MTOUCKA

Onenka IIPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM paboThI

Pemenue 3ana4 Bo Bpems 3aHATHUSA
KonTponbHast pabora, UTOroBas KOHTPOJIbHAast
pabora.

CTPYKTYPHUPOBATh MOTy4aeMyIo
UH(POPMALINIO

Onenka MPaBUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM PabOoThI

Pemenne 3a1a4u BO BpeMs 3aHATHS
KontponbHas pabota, UTOroBasi KOHTpOJIbHas
pabora.

BBIJICTIAITE HaWOoJiee 3HAYUMOE B TICPEUHE
uH(pOpMaIlUK; OIICHUBATh MPAKTUYECKYIO
3HAYUMOCTh pe3yabTaToOB TIONCKA;
0hOpMIIATH pe3yIbTaThl MOKUCKA

OreHka MPaBUILHOCTH BBITTOJIHEHUS
CaMOCTOSITENILHOM paOoThI

Pemenue 3amad Bo Bpems 3aHATHS
Kontponbnast paboTta, UTOroBasi KOHTPOJIbHAS
paora.

OpPTaHHW30BBIBATH pabOTy KOJJIEKTUBA H
KOMaH/bI, BSaHMOﬂeﬁCTBOBaTB C
KOJJIETaMH, PYKOBOJACTBOM, KIUEHTAMH B
x0/1€ MpoheCCHOHATHHON JEATETLHOCTH

Onenka IIPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOI pabOThI

Pemenue 3ana4 Bo Bpems 3aHATUSA
KonTponbHast pabora, UTOroBas KOHTPOJIbHAs
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pabora.

I'PaMOTHO n3jaraTrb CBOH MBICJIN n

0pOpMITSTH JIOKYMEHTBI no
npodeccuoHanbHOM TEMaTHKe Ha
rocy/1apCTBEHHOM SI3bIKE, MPOSIBIISTH

TOJICPAaHTHOCTH B pa60qu KOJIJICKTUBEC

Onenka IPaBUIBHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHOM pa0OThI

Pemenue 3aa4 Bo Bpems 3aHTUSA
KonrponbHas pabota, UTOroBasi KOHTPOJIbHAs
pabora.

OPUMEHSTh  CpPEeACTBA  MH(POPMALMOHHBIX
TEXHOJIOTHI Ut peleHus
npodecCHOHATBHBIX 3a1a4

Onenka IPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSTEJIbHOU paboThI

Pemenue 3a1au BO BpeMs 3aHATHS
KonrtponbHas pabota, UTOroBasi KOHTPOJIbHas
pabora.

UCIIOJIb30BaTh COBPEMEHHOE IPOrPaMMHOE
o0ecreuenue

Onenka IPaBUIBHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHOM paOOThI

Pemienue 3aa4 Bo Bpems 3aHTUSA
KonrponbHas pabota, UTOroBasi KOHTPOJIbHAs
pabora.

IIOHUMATE o01Hit CMBICT YETKO
IIPOM3HECEHHBIX BBICKA3bIBAaHUH Ha
U3BECTHBIE TeMbl (TIPO(EeCCHOHANBHBIC W
OBITOBBIC), MMOHUMATh TEKCThl Ha 0Oa30BBIC
po(eCCHOHABHBIC TEMBI

Onenka IPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSTENILHOU paboThI

Pemenne 3a1auy BO BpeMs 3aHATHS
KonrtponbHass pabota, UTOroBasi KOHTpOJIbHas
pabora.

y4acTBOBaTh B JHAJIOTaX Ha 3HAKOMBIC
obmme W MmpoPecCHOHAIBHBIE  TEMBI,
CTPOMTH MPOCTHIC BBHICKA3bIBAHUS O ceOe U O
cBOel poecCHOHANIbHOMN ACSITEIHBHOCTH

Onenka IIPABWJIBHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHOIN paOOThI

Pemienue 3aa4 Bo Bpems 3aHTUSA
KonrtponpHast pabota, UTOroBasi KOHTPOJIbHAsS
pabora.

KpaTKo OOOCHOBHIBaTb U OOBSICHHUTH CBOH
JeiCcTBUS (TEKYIINE U TUTAHUPYEMBIE)

Onenka IPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSTENILHOU paboThI

Pemenne 3amau BO BpeMs 3aHATHS
KonrtponbHas pabota, UTOroBasi KOHTpOJIbHAs
pabora.

nUcaTh MPOCTHIE CBSI3HBIE COOOLICHHS Ha
3HaKOMBbIE WIH MHTEPECYIOIINE
npodeccruoHaIbHbIE TEMBI

Onenka IIPABUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenune 3ana4 Bo Bpems 3aHATUSA
KonTponbHast pabora, UTOroBass KOHTPOJIbHAast
pabora.

YcBoeHHBIE 3HAHNUA:

aKTyaJIbHBIN npodeccroHalIbHbII U
COLMAIIbHBIM ~ KOHTEKCT, B  KOTOPOM
PUXOJUTCS pabOTATh U )KUTh

KonTponbHas paborta, UTOroBas KOHTPOJIbHAas
paboTa. YCTHBIN OIpOC BO BpeMsl 3aHATHS

OCHOBHBIE HMCTOYHHUKH HHPOpMAIUH |
pecypcsl AJis peuieHus 3a1ad U npodiieM B
npo(ecCHOHATFHOM  W/WJIM  COIMALHOM
KOHTEKCTE

KonrtponbHast pabota, UTOroBasi KOHTpOJIbHas
paboTa. YCTHBIN ONpOC BO BpeMsl 3aHATHS

QITOPUTMBI  BBIMIONIHEHUS  paboT B
poeCCHOHATBHON U CMEXHBIX 00JIacTIX

KonrtponbHas pabota, UTOroBasi KOHTpOJIbHas
pabota. VYCTHBIH ONpPOC U  BBINOJHEHHE
NPAKTUYECKHX 33/IaHUI BO BpeMsl 3aHITHS

MeTOJbl paboThl B MNPOECCHOHATBHOU U
CMEXHBIX cepax

KonTponbHas paborta, UTOroBas KOHTPOJIbHAast
pabota. VYCTHBII ONpPOC ¥  BBINOJHEHHE
MIPAKTHUYECKUX 3a/IaHUI BO BpEMs 3aHATHUSA
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CTPYKTYpYy IlIaHa JUIs peLICHUS 3aaa4 KontponbHas pabota, UTOroBasi KOHTPOJIbHas
pabota. VYCTHBII ONpPOC ¥  BBINOJHEHHE
IIPAKTUYECKUX 3aJaHUI BO BpEMsl 3aHATUS

HOPSIOK  OLIGHKM pe3yibTaroB pemieHust | KonrponbHas pabora, UTOroBas KOHTPOJIbHAS

3aja4 podeccuoHalbHOM e TeIbHOCTH pabota. VYCTHBIH ONpPOC U  BBINOJHEHUE
IIPAKTUYECKUX 3aJaHUM BO BpeMsl 3aHATHS
HOMEHKJIATypbI uHpopMannoHubix | KontponsHas paboTa, UTOroBasi KOHTPOJIbHAS
HCTOYHUKOB, MIPUMEHSEMBbIX B | paboTa. VYCTHBI ONpPOC U  BBINOJIHEHUE
poecCHOHANBHOM e TeNIbHOCTH MPAKTUYECKUX 3a/IaHUI BO BpEeMs 3aHATHUS
IPUEMBI CTPYKTYPUPOBaHUS HH(OpMAITIH KonrponbHast pabota, UTOroBasi KOHTPOJIbHAs

pabota. VYCTHBIH OOPOC U  BBINOJHEHUE
MPAKTUYECKHUX 3a/IaHUI BO BpeMs 3aHATHUS

dopmar odopmiieHUsl pe3yabTaToB mnoucka | KoHtponbHas pabora, UTOroBas KOHTPOJIbHAsS
uHpopManun pabota. VYCTHBIE ONPOC U  BBINOJIHEHUE
IIPAKTUYECKUX 3aJaHUM BO BPEMsl 3aHITH

IICHUXOJIOTHYCCKHUE OCHOBBI JCATCIIBHOCTH KOHTpOJIbHaH pa60Ta, HUTOTrOBasA KOHTPOJIbHAA

KOJIJIEKTHBA, IICUXOJIOTHYECKUe | paboTa. YCTHBIE ONpOC U BBIIOJIHEHUE
0COOEHHOCTH JIMYHOCTHU IIPAKTUYECKUX 3aJJaHUI BO BpeMsl 3aHITH
OCHOBBI IIPOEKTHOH JEATEIBLHOCTH KonrtponbHast pabota, UTOroBasi KOHTpOJIbHas

pabota. VYCTHBIH ONpPOC U  BBINOJHEHUE
NPaKTHYECKHUX 3aJaHUH BO BpeMs 3aHAITHS

0COOEHHOCTH COLMANBHOIO M KyJabTypHOro | KonrposnbHas pabora, UTOroBas KOHTpPOJIbHAsS
KOHTEKCTa pabota. VYCTHBIH ONpPOC U  BBINOJHEHUE
IIPAKTUYECKHX 3aJaHUM BO BpEMsl 3aHITH

npaBmwia opopMicHHS JOKyMeHTOB u | KoHTposbHas paboTa, UTOTOBAsk KOHTPOJIBHAS
MOCTPOCHHUS YCTHBIX COOOIIEHUN pabota. VYCTHBIH ONpPOC U  BBINOJHEHUE
MPAKTUYECKUX 3aJJaHUI BO BPEMS 3aHATHUS

COBPEMCHHBIC CpeAcTBa W  ycrpoiictBa | KoHTposibHas paboTa, UTOrOBas KOHTPOJIbHAS
uH(pOpMaTU3aLUY; MOPSIOK UX IPUMEHEHUSI | padoTa. YCTHBIM ONpPOC U BBHIIOJHEHHE
u MPOrpaMMHOE obecrnieueHue B | MPAKTUYECKUX 3aJJaHUI BO BpeMs 3aHATHUS

poeCCHOHAIBHON JESTEIHHOCTH

MpaBUJia MOCTPOCHUS MPOCTHIX U CIOXKHBIX | KoHTponbHas pa®oTa, UTOTOBask KOHTPOJbHAS
MpeIOKeHUH Ha MpodecCHoHaNbHbIE TEMbl | pa0oTa. YCTHBIH ONPOC U BHITIOJIHEHHE
MIPAKTUYECKUX 3aJaHUI BO BPEMS 3aHATUS

OCHOBHBIE 00IIeynOTpeOuTENbHBIE 1aroisl | KoHTponbpHas pabora, HTOTOBast KOHTPOJIbHAS
(OpITOBas M MpodeccuoHanbHas JIEKCUKA) pabota. VYCTHBII OmpoC ¥  BBINOJHEHHE
NPAaKTUYECKHUX 3a/IaHUI BO BpEMsI 3aHATHS

JIEKCUYECKUHU MUHUMYM, OTHOCAIIUICA K KOHTpOJ'IBHaSI pa60Ta, HUTOr'0Basi KOHTPOJIbHAA

OIIMCAHUIO IIPEIMETOB, CpEACTB u | pabota. VYCTHBIH ONpPOC U  BBINOJHEHUE
IIPOLIECCOB npoeCCHOHATBHON | MPAaKTUYECKUX 3aJJaHUI BO BpeMsl 3aHATUS
JIEATEIbHOCTH

0COOEHHOCTH NMPOU3HOILICHHS KonrtponbHas pabota, UTOroBass KOHTPOJIbHAs

pabota. VYCTHBIH ONpPOC U  BBINOJHEHUE
NPAaKTUYECKHX 3a/1aHUI BO BpeMsl 3aHITHS

npaBuia YTEHUS TekcToB | KoHTponbHast paboTa, UTOroBas KOHTPOJbHAs
poQ)eCCHOHAIBHON HAINPaBICHHOCTH pabota. VYCTHBIM ONpPOC ¥  BBIMOJHEHUE
MPaKTUYECKHUX 3a/IaHUI BO BpeMs 3aHATHUS

3.2 ®opma NpoOMe:KyTOUHOM aTTeCTANNHA
[IpomexyTouHas arrecTalusi MO JUCHUIUIMHE B (opMe KOHTPOJIbHOM paboTel B 1
ceMecTpe U B popMe UTOrOBOM KOHTPOJIBHOM pabOTHI BO 2 ceMeCTpe.
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4. Cucrema ouenuBanusi komiviekTa ®OC Tekymero KOHTPOJIsi U MPOMEKYTOYHOM
aTrecTanuu

Ka:knblii Bua padoThbl OleHUBAeTCH 10 NATH 0aJIbHON HIKAaJIe.

«5» (OTIMYHO) — 3a IITYOOKOE M MOJHOE OBJIAZICHUE COJIEpKAHUEM Y4eOHOro MaTepHara,
B KOTOpPOM oOOydarouuiics cBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a yMEHHUE INPaKTHUYECKU
NPUMEHSTHh TEOPETUYECKHE 3HAHUS, BHICKA3bIBATh M 0OOCHOBBIBATH CBOU CyXAeHUs. OueHka «5»
(OTIMYHO) IpearoaaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUMiicsl MOJIHO OCBOWJI Y4eOHBIM Marepuall, BiaaeeT
HAY4YHO-TIOHATUHHBIM ~ aNapaTroM, OPUEHTHPYETCS B M3YyYEHHOM MaTepuaje, OCO3HaHHO
IIPUMEHSIET TEOPETUUYECKUE 3HAHUS HA MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dopma oTBEeTa UMEIOT OTJEJIbHbIE HETOYHOCTH.

«3» (YHIOBIETBOPUTENBHO) — €CJIM O0y4aronuiics 0OHapyKMBACT 3HAHWE W TTOHUMaHUE
OCHOBHBIX IOJOXEHUH yuyeOHOro MaTepuala, HO M3J1araeT €ro HeMoJIHO, HENOCJIEI0BaTeNbHO,
JIOITYCKaeT HETOYHOCTH B IPUMEHEHUHM TEOPETHUECKUX 3HAHUM IpPU OTBETE HA MPAKTHUKO-
OpPUEHTHPOBAHHbBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKIEHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOy4YaIOIIMICI HMEET pPa3pO3HEHHBIE,
OeccucTeMHble 3HaHUS, JONYCKaeT OMIMOKH B ONpEeAeIeHUM 0a30BbIX HMOHATHUH, MCKaXaeT MX
CMBICJI; HE MOXKET MTPAKTUUYECKH IPUMEHSATh TEOPETUUECKUE 3HAHUS.

Kpurtepnu oneHnBaHus oTBeTa 0 YCTHOMY OIIPOCY.

«5» (OTIMYHO) — 3a TITYOOKOE M TOJTHOE OBJIAZICHUE COJIEPKAHUEM Y4eOHOTro MaTepHara,
B KOTOpPOM OOydarouuiics CBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 33 YMEHHUE IMPaKTHUECKU
IPUMEHSTh TEOPETHUUECKUE 3HAHMS, BbBICKA3bIBaTh U OOOCHOBBIBATH CBOM CYXXIEHHUS; 3a
IPaMOTHOE U JIOTUYHOE U3JI0KEHHUE OTBETA.

«4» (xopowo) — ecau OOyyaroUIMiicss MOJIHO OCBOWMJ YYeOHbIM Marepuall, BiajaeeT
HAYYHO-TIOHATUHHBIM ~ aNapaTroM, OPUEHTHPYETCS B M3YyYEHHOM MaTepuaje, OCO3HaHHO
IPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dopma oTBEeTa UMEIOT OT/IEJIbHbIE HETOUHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIM O0YJArOIIUICS OOHApYKUBACT 3HAHWE M TIOHHMMAaHUE
OCHOBHBIX MOJOXEHUH yuyeOHOro MaTepualla, HO U3JaraeT ero HeroJHO, HEelocCleA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH B IMPUMEHEHHHM TEOPETHUECKUX 3HAHUM MpU OTBETE Ha MPAKTHUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKACHHUS.

«2» (HEyIOBJETBOPUTEIBHO) — €ciad  OOy4arouuiicss UMEeT PpPa3pO3HEHHBIE,
OeccucTeMHble 3HaHUS, JOMYCKAaeT OLIMOKHM B ONpeAeieHUU 0a30BbIX MOHATHH, UCKaKaeT MX
CMBICJI; HE MOXKET MTPAKTUUYECKHU IPUMEHSATh TEOPETUUECKUE 3HAHUS.

Kputepun oneHuBaHNs ONOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — AaKKypaTHOCTb BBINIOJHEHUS, YUTAEMOCTh TEKCTa, I'PaMOTHOCTh
(TepMuHONIOTHYECKas U opdorpaduueckas), MOITHOE PACKPHITHE TEMbI KOHCIIEKTA.

«4» (Xxopolo) — TeMa KOHCIIEKTa PacKphITa, OJJHAKO MaTepuajl M3JIOKEH HEJOCTATOYHO
JIOTUYHO; aKKypaTHOCTb BBITIOJIHEHUS, YUTAEMOCTh KOHCIIEKTA, IPaMOTHOCTb
(TepMuHOIOTHYECKAs U Opdorpaduyueckasi).

«3» (YIOBIETBOPUTENBHO) — MaTepUal U3JI0XKEH HEIOCTaTOYHO JIOTUYHO, HEAKKYpaTHOE
BBITNIOJTHEHHE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTb (TEpPMHHOJIOTHYECKast U opdorpaduueckas),
Te€Ma KOHCIIEKTa pacKphbITa HE B IIOJHON MEpE.

«2» (HEynOBIIETBOPUTEIBHO) — MarepHal M3JO0XKEH HEJOTWYHO, JIOMYIICHBI
TEPMUHOJIOTHUECKUE U opdorpaduueckue OomuOKH, HEpa30OPUUBBIA MOYEPK, TeMa KOHCIIEKTa
HE pacKphbITa.

Kpurtepun oneHuBaHNs KOHTPOJILHOM padoThI
3anaHue K KOHTPOJBHOM padoTe COCTOUT M3 ISITH 3a]ad, KaXKaasl U3 KOTOPBIX OLlEHHWBaeTcs B 1
6am.

Pemenue Bcex MATH 3a/1a4 COOTBETCTBYET OLIEHKE «OTIMYHOM.

Pemenue ueTsipex 3aa4 COOTBETCTBYET OLICHKE «XOPOLLIO».
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Pemenue TPEX 3a1a4 COOTBCTCTBYCT OLICHKC «YAOBJIICTBOPUTCIILHO).
Pemenne TompK0 JABYX 3a1a4 COOTBETCTBYCT OLICHKEC «HCYAOBJICTBOPUTCIILHO)).

Kpurepun oueHuBaHMsI HMTOTOBOI KOHTPOJILHON padoThI
3amanue K KOHTPOJIBHOUM paboTe COCTOUT M3 MATH 3aj7ad, Kaxaas U3 KOTOPBIX OIEHUBAETCs B 1
OaJ.

Pemenue Bcex matu 3ala4 COOTBCTCTBYCT OLICHKEC «OTJIUYHO.

Pemenne ueTpipex 3a/1a4 COOTBETCTBYET OLICHKE «XOPOILIOH.

Pemrenue Tpex 3aau COOTBETCTBYET OLIEHKE «Yy/I0BJIETBOPUTEIHHO.

Pemenuie TobKO JBYX 3a71a4 COOTBETCTBYET OLICHKE «HEYIOBIETBOPUTEIHHOY.
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