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1. ITACITIOPT OINEHOYHBIX MATEPHUAJIOB

1.1. O6J1acTh IPUMEHEHUs

B pesynbrate ocBoenusi yuebnoi mumcumimHbl OIT1.03 «Teopus BepoSTHOCTEH M MaTeMaTHYecKas
CTaTHCTUKA», OOYyYaIONmMCS IOJDKeH o0ianath npeaycMoTpeHHbiMH DOI'OC yMeHusMH W 3HAHUSAMHU T10

cnenuanbHocTu CIIO CrnenuanbHocts: 09.02.06 CereBoe U cUCTEMHOE aJMUHUCTPUPOBAHNUE.

1.2. Pe3yJ'II>TaTLI O0CBOCHUSHA y'{eﬁnoifl AUCHUIIJIMHBI, IIOJIC/KAIIIUE IPOBEPKE

2.1. B pesynaprare arrectauuMu MO Y4YeOHOW AMCIUIUIMHE OCYIIECTBIIAETCS KOMIUIEKCHAs MpPOBEpKa
CIICAYIOIIMX YMEHHUI U 3HAHUH, a TaKKe JMHAMUKA (POPMHUPOBAHUS OOIIUX U TPOPECCUOHATBHBIX KOMITETEHITHIA:

COCTABIIATH IUIAH JICHCTBHSI, PEaTM30BHIBATh
COCTaBJICHHBIH IJIaH, ONPEENATh
HE0OXO0IMMBIE PECYPCHI;

BBISIBIIATH M 3((EKTUBHO UCKATh HH(POPMAIIHIO,
HEOOXOIUMYIO JUIsl pEIICHUs 3a/1a4 U/ MU
pOOJIEMBI;

BJIAJIETh aKTyaJIbHBIMU METOJIaMH PaOOThI B
npodeccuoHaNbHOM U CMEXHBIX chepax;
OLIEHUBATh PE3YyJIbTAT U MOCIEACTBUS CBOUX
JefcTBUH (CaMOCTOSTENIBHO WK C TIOMOIIIBIO
HACTaBHUKA);

ONpeAeNATh 3aJa4u [yl TOMCKa HHPOpMaIIH,
IUTAHUPOBATh MPOIECC IOUCKA, BHIOUPATh
HEO0OXOMMBIC UCTOYHUKHU UHPOPMAIINH;
BBIJIEJIATh HanboJiee 3HaYMMOe B IIEpeUHe
WHPOPMAIIH, CTPYKTYPHPOBATH TIOTYIaEMYFO
uHpopMalnio, ohopMIATh Pe3yIbTaThl OUCKA;
OIICHUBATh MMPAKTHYECKYIO 3HAYNMOCTh
pe3yJIbTaTOB MOKMCKa,

NPUMEHSTH CPEJICTBA WHPOPMAIIMOHHBIX
TEXHOJIOTUH JUIs peleHus TpopecCHOHATBHBIX
3ajady;

UCIOJIb30BaTh COBPEMEHHOE POTrPaMMHOE
oOecrnieyeHre B mpodeccuoHaIbHOM
NeSITeTbHOCTH;

MCIIOJIb30BATh Pa3JInyHbIE IIU(PPOBbIE CPEICTBA
JUIS peleHns npopecCHOHATBHBIX 3a/1a4;
OIpeNeNATh aKTyalbHOCTh HOPMaTUBHO-
MPaBOBOM JTOKYMEHTALIU B
IpoeCCHOHATILHOM 1€ TENbHOCTH;
IPUMEHSITh COBPEMEHHYIO HAYYHYIO

Pe3yabTaThl OcHOBHBIE MOKA3aTeJIN Pe3yJIbTATOB ®opMBbI M METOABI
(ocBoeHHBIE NOATO0TOBKHU KOHTPOJISI M OLIEHKHU
od0uue u
npogeccHoHATb
Hble
KOMIIETCHIIMH)

OK.01 YMmers: Texkymuii KOHTPOJIb:
OK.02 pacro3HaBaTth 3a/1a4y U/WiH MpodieMy B Pemennie TecTOBBIX 3a/1aHUN.
OK.03 po(hecCHOHATEHOM H/HITU COIUATHbHOM 3amura npe3eHTaIuil.
OK.04 KOHTEKCTE, AHAJIM3UPOBATH U BBIIAEIATH €€ 3amuta pedeparos. becena,
OK.05 COCTaBHBIE YaCTH; YCTHBIN (IIMCbMEHHBII) ompoc.
OK.06 OTIPEIeINATh ATAMbl PELICHUS 3a7a4H, BrimonHeHne npakTu4ecKux

3aJlaHUi B TETPAIH.

[IpomexxyTouHast arrecranus:
JuddepeHurpoBaHHbIil 3aueT
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npodeccuoHaNbHYI0 TEPMUHOJIOTHIO;
OTIPE/ICIIATh U BBICTPANBATh TPACKTOPUHU
po(hecCuoHaNbHOTO Pa3BUTHS U
camMo00pazoBaHus;

BBISIBJISITH JIOCTOMHCTBA M HEJJOCTATKU
KOMMEPYECKOU UIEH;

OTpeAeNATh UHBECTUIIMOHHYIO
MIPHUBJICKATEIILHOCTh KOMMEPUYECKUX HJICH B
pamKax npoQeccuoHaNIbHOMN 1eATeIbHOCTH,
BBISIBJISITH HCTOYHUKY (PHHAHCUPOBAHHSI,
MPE3EHTOBATh UJEH OTKPBITUS COOCTBEHHOTO
Jena B po(hecCHOHANIbHOM IeSATeTbHOCTH;
OTNpeeNATh HCTOYHUKHU JOCTOBEPHOM
paBoOBOW MH(POPMALINY;

COCTaBIISITh Pa3IMYHbIC IPABOBBIE IOKYMEHTHI;
HAXOJMTh HHTEPECHBIC MPOCKTHBIC UJICH,
rpaMOTHO UX (HOPMYIUPOBATH U
JIOKyMEHTHPOBATh;

OILICHUBATh KU3HECIIOCOOHOCTh POEKTHOM
UJICH, COCTABIISATh TUIAH MIPOEKTA;
OpraHU30BBIBATH PA0OTY KOJUIEKTHUBA U
KOMaHIbl;

B3aMMOJICHICTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJTUCHTAMH B XOJI€
npodeccuoHaNbHOM e TEIIbHOCTH;

IPaMOTHO M3JIaraTh CBOM MBICII U OpOpMIIATH
JIOKYMEHTHI 110 Mpo¢eCCUOHATbHON TEMATHKE
Ha TOCYJapPCTBEHHOM SI3BIKE;

MPOSIBIISATH TOJEPAHTHOCTDH B paboueM
KOJUICKTHBE;

MPOSIBIISATH TPAXKIaHCKO-TIATPUOTHUYECKYIO
TTO3UITHIO;

JEMOHCTPHUPOBATH OCO3HAHHOE MTOBE/ICHNUE;
OTHMCHIBATh 3HAYMMOCTE CBOCH CIEITUAIBHOCTH,
MPUMEHSTh CTAaHAAPTHI AaHTUKOPPYIIIHOHHOTO
MTOBEJICHUS;

3HaTh:

aKTyaJbHbII MpodecCHOHAIBHBINA U
COLIMAJIbHBIM KOHTEKCT, B KOTOPOM IIPUXOJUTCS
paboTaTh U KUTb;

CTPYKTypa IUIaHa JAJis pelieHus 3aaad,
QITOPUTMBI BHITIOJIHEHUS paboT B
pOoECCHOHAIBHON U CMEXHBIX 00JIacTX;
OCHOBHBIE HCTOYHHKH UH(OPMAIIUU U PECYPCHI
TSl peIIeHUs 3a7a49 W/ Wi Ipo0JieM B
npo¢eCCHOHATILHOM H/MIIH COLIMATIBLHOM
KOHTEKCTE;

MeTO/bI paboThI B TPO(HeCCHOHAIBHOM 1
CMEXHBIX chepax;

MOPSZIOK OLIEHKH PE3YyIbTAaTOB PEILIECHUS 3aa4
Ipo¢eCCHOHATIBHOM 1A TENbHOCTH;
HOMEHKJIaTypa HH(POPMALMOHHBIX HCTOYHUKOB,
IPUMEHSAEMBIX B PO ECCUOHATBHON
JIESITEIbHOCTH;




MIPUEMBI CTPYKTYPUPOBaHUs HHGOpMAIUY;
dbopmat opopmIieHHUsT Pe3yTHTATOB MOUCKA
nHpopMmanuu;

COBPEMEHHBIE CPE/ICTBA U YCTPONUCTBA
nH(pOpMaTU3aLNU, TOPSAOK UX PUMEHEHUS U
porpaMmMHoOe oOecreyeHue B
npodeccuoHanbHOM NesTeIbHOCTH, B TOM
qrclie IUPPOBIC CPENICTBA;

coJiep’KaHue aKTyallbHOM HOPMaTHUBHO-
IIPaBOBOM JTOKYMEHTAIINH;

COBpEMEHHasl Hay4yHas ¥ poQeccuoHaNbHasI
TEPMHUHOJIOTHS;

BO3MOJXKHBIE TPAEKTOPUHU POHECCHOHATHLHOTO
Pa3BUTHS U CAMOOOPA30BaHMUS;

OCHOBBI NPEANPUHUMATENHCKON AeSITENFHOCTH,
MPaBOBOM ¥ (PMHAHCOBOM rPaMOTHOCTH;
npaBuiia pa3pabOTKH MPE3eHTAIUY;

OCHOBHBIE 3Talbl pa3pabOTKU U peain3aluu
MIPOEKTA;

IICUXOJIOTMYECKUE OCHOBBI JI€ATEIbHOCTH
KOJIJIEKTHBA;

MICHXOJIOTHYECKHE OCOOCHHOCTH JIMYHOCTH;
npaBuiia 0POPMIICHUS JOKYMEHTOB;

IIpaBUJIa IOCTPOEHHUS YCTHBIX COOOIIEHNUI;
0COOCHHOCTH COLUATBHOTO U KYJIbTYPHOTO
KOHTEKCTa;

CYIITHOCTb IPaTaHCKO-NMaTPUOTHIECKON
MTO3UIINH;

TPaJUIIMOHHBIX O0II€YeTIOBEYECKHX
LIEHHOCTEH, B TOM YHUCJIE C Y4ETOM
rapMOHH3AIUH; MEKHAIIMOHATBHBIX U
MEXXPETUTNO3HBIX OTHOILIEHUH;

3HaYMMOCTb MPO(PECCUOHATLHOMN 1EATEIbHOCTH
IO CIELUATbHOCTH;

CTaHJApThl aHTUKOPPYILIUOHHOTO TOBEAECHUS U
MOCJIEAICTBHSI €T0 HAPYIICHHUS.




2. CUCTEMA KOHTPOJISI M OUEHKH
OCBOEHUSI MPOT'PAMMBbI YYEBHOM
JUCHUIINHBI

OHCHKa YPOBH:A OCBOCHUA YMCHI/Iﬁ H YCBOCHUA 3HAHWUM 10 JUCHUIINIMHE ITPOU3BOJIUTCA Ha
OCHOBAaHHUH HpOMC)KyTO‘-IHOI\/JI aTTeCTalli, B TOM YUCJIC 11O PC3YyJIbTaTaM TCKYILICTO KOHTPOJIA.

YcinoBueM nomycka OOy4aromMXcs K IMPOMEXKYTOYHOM aTTECTallMM SIBISETCS BBIOJHEHUE
BCEX padoT IO TeKylleMy KOHTpoiito. [IpoMexyTouHas aTTecTranus JOJDKHA LIEJTOCTHO OTPAaXKaTh
00BbeM MPOBEPSIEMBIX YMEHUN U 3HAHHM.

2.1. @opmbl U MeTOAbI TEKYIIEr0 KOHTPOJISi: YCTHBIM ONpPOC, NMHUCBMEHHBIH OMpOC (MOXET
ObITh NpOBENEH B (popMe TECTUPOBAHMsI), BBIIOJHEHHE MPAKTUYECKUX pabOT NMpHU MPOBEICHUU
NPaKTUYECKUX 3aHSATHIA, BHEAYAMTOpPHAS CaMOCTOSTENbHAs pabdoTa, B TOM YHCJIE COOOIIEHHE II0
TeMe WiId pedepaTUBHOE 3a/laHue, WIM MCCIEeJ0BATENbCKOE 3aJaHue, IpeaycMaTpUBarolIee
CO3JJaHME U 3aLIUTY JEKTPOHHOM MPE3EHTAlUu 110 TEME, U T.II.

YCTHBI ONPOC — KOHTPOJb, IIPOBOJMMBIN IIOCIIE M3y4YEHHUs Marepuaga 10 OJHOMY HIIU
HECKOJIbKUM TeMaM (paszienaM) AMCLUMIUIMHBI B BHUJAE OTBETOB Ha BOIPOCHI U OOCYXIEHHUS
CUTYaLUM.

IIncbMeHHBIN ONPOC — KOHTPOJIb, IPEANOJIAaraloiuii paboTy ¢ MOCTaBIEHHBIMU BOIIPOCAMHU,
pellleHneM 3a/ad, aHaJM30M CHUTYyallui, BBIIOJIHEHHWEM IPAaKTUYECKUX 3aJaHUNM 10 OTAEIbHBIM
temaMm (pazmenam) Kypca. [IucbMeHHBIN OMpoc MOXKET OBITh NPOBEACH B (DOpME TECTUPOBAHMS.
TecTbl — cucTeMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIOLIAS aBTOMAaTU3HPOBAaTh MPOLELYPY
OLICHKHM YPOBHS 3HAaHUU U yMEHUM oOyuvaronuxcs. Eciau nucbMeHHBIM onpoc MpoBOAUTCs B popMe
TECTUPOBAHUS WIM KOMIIBIOTEPHOIO TECTUPOBAHUSA CTYACHTBI JOJKHBI BHUMATEIIBHO IPOYUTATh
3a/laHusl TecTa W BBINOJHMUTH 3ajaHue Tecra. Kak mpaBumiio, BbIOpaTh NpPaBUIBHBIM OTBET W3
IIPEMJIOKEHHBIX BapUaHTOB. MakcUMallbHOE BpeMs NPOXOXKIACHUSA TECTa YKa3blBa€TCsS B 3aJaHUU B
3aBUCHMOCTH OT KOJINYECTBA BOIIPOCOB B TECTE.

KomOuHnpoBaHHblii Onpoc — KOHTPOJb, [MPEAyCMAaTPUBAIOIIUN  OJHOBPEMEHHOE
MCIIOJIb30BaHNE YCTHON M NMUCHhMEHHOW (POPM OLIEHKHM 3HAHUI MO OJHON MM HECKOJBKUM TEMaM.
3amaHus  BBINOJHSIOTCA CTYAGHTOM B CTPOroil  MOCIENOBaTENIbHOCTH 0€3 KOHCYJIbTalluU
IIpenogaBaTels.

BbinosiHeHHe MPaKTHYeCKUX pPadoT NpU NPOBEICHUM NPAKTHUUYECKUX 3aHATUN HAINPaBJICHO
Ha MPOBEPKY YMEHHUI U c(pOpMHPOBAHHOCTH KOMIETEHIMH (3JIeMeHTa KoMmneTeHuuit). B texymem
KOHTpOJIE  OLEHUBACTCS IPABUIBHOCTb  BBINOJHEHUA 3aJaHUM IO TEME U CTENEHb
CaMOCTOSITEIbHOCTH 00YYaroIIerocs Mpy BBITOJIHEHUH 3aJJaHU.

[Tpu mpoBeneHUM NMPaKTHYECKUX 3aHATHH MOXKET ObITh MPOBEACHA JeJ0Basi WM poJeBas
urpa. JlenoBass w/mwiM poisieBas WUrpa — COBMECTHas MAESITENbHOCTb TPYIIBl OOy4aroumxcs U
OpenojiaBaTesss IOJ  YHpPaBJICHHWEM  IIpPerojaBaTelis C  IENbl0  peIIeHUs Y4eOHbIX H
npodecCuOHaNbHO- OpPUEHTHUPOBAHHBIX 33Jad IYTEM WIPOBOIO MOJECIHUPOBAHUS  pealbHOMN
npobnemHoil cutyanuu. Ilo3BosiseT OlLEHMBATh YMEHHE aHATU3UPOBaThb M pellaTh TUIIMYHBIE
npodeccuoHaNnbHbIE 33aJaud, a TaKKe YpPOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHLHUH (dJeMeHTa
KOMITCTCHIHI ).

CaMmocTosiTeibHasi paboTa B BU/Ae COOOIIEHUS 10 TeMe WK pedepaTuBHOrO 3a1aHus, UK
HCCJIE0BATENBCKOTO  3aJaHus, NPENyCMaTpPUBAIOIIETO CO3JaHME W 3aIIUTy DJIEKTPOHHOMU
IIPE3EHTALUHU 10 TEME.

CooluieHue mo TeMe — KOHTPOJIb 3HAHUI 1O MHAWBUIYaJbHBIM HJIM TPYIIIOBBIM 33/IaHUSM C
LENIbI0 TIPOBEPKU MPABUIBHOCTH MX BBINOJHEHHS, YMEHHUS 00001aTh MPOWICHHBIH MaTepual U
MyOJIMYHO €ro MPeICTaBIsATh, MPOCIEKUBATH JIOTHYECKYIO CBSI3b MEX/Yy TEMaMHU Kypca.

PedepaTuBHoe 3anaHue sBisieTcst GOpMON CaMOCTOSITETLHON paboTHI CTYAEHTOB. Pedepat
oopmisiercs B OyMaKHOM BapuaHTE B COOTBETCTBMM C TPEOOBAaHMUAMH, INPEIbIBIAEMBIMU K
0(pOpMIICHHIO KypCOBOW paboThI. Pedepar MOKeT COMpOBOKAATHCS SJICKTPOHHOM IMPE3CHTAIHCH.
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3amuTa pedepara MpoBOIUTCS B YCTHOU (hopMe B paMKaX YIeOHBIX 3aHSATHH.

BeimoHeHre UCCe0BaTeIbCKOTO 3aaHusl, Pe3yIbTaTOM KOTOPOTO BBICTYIIAET pa3padoTka
JJIeKTPOHHOW Tpe3eHTanMu, sBIsSeTcs (HOPMON  CaMOCTOSATENBHOW pabOTHI  CTYIEHTOB.
DJIeKTpOHHAsh  Tpe3eHTalus  pa3padaThiBaeTCsl  CTy[AEHTAMH  WHIWMBUAyaJIbHO.  3alimra
HCCJICIOBATEIILCKOTO 3aJIaHUsl ¢ TIOKa30M MPE3CHTAlUW MPOBOIUTCS B YCTHOW (opMe B paMKax
y4eOHbIX 3aHATHH. [Ipy MOATrOTOBKE BBICTYIICHHS 1O MPE3CHTAIMH MOXXHO PYKOBOICTBOBATHCS
PEKOMEHIAIUSAMU K TTOJITOTOBKE 3aIUTHI KYPCOBOU PabOTHI.

2.2. Kpurepuu TeKyuero KOHTpoJs:

Kpurepum onieHKM yCTHOr0 WJIM MACHbMEHHOI0 ONPOCca:
«5» - OTBET NOJNHBIN, APTyMEHTUPOBAHHbII
«» - OTBeT TpedyeT NOMOTHEHU N
«3» - OTBeT pacKpbIBaeT C HABOAIIUMHU BOIIPOCAMU
«2» - OTKa3BIBaCTCS OTBCYATH

Kputepun oneHKH NUCLMEHHOI0 ONpoca B (popMe TECTOBBIX 3aJaHMii, MPAKTHYECKUX
padoT NP NPOBEJEHUM NMPAKTHYECKHUX 3aAHATHIA:

[TporeHT pe3yabTaTUBHOCTH OreHka ypoBHSI IIOATOTOBKH
Oat (OTMETKA) BepOaIbHBIN aHAIOT
91% - 100% 5 OTJIMYHO
71% - 90% 4 XOpPOIIO
51% - 70% 3 yIIOBJIETBOPUTETHHO
0% - 50% 2 HEY/IOBJICTBOPUTEIHLHO

Kpurepun oneHkH NuCbMEHHON NMPAKTHYECKOH padoThbI:

— OLIEHKA «OTJIIMYHO» BBICTABJISIETCS 00yJaroLemMycs 3a padoTy, BBIIOJIHEHHYIO
6€e3011M00YHO, B TOJIHOM 00bEME C YUETOM PAllMOHATBHOCTH BEIOPAHHBIX PEILICHHIA;

— OLIEHKA «XOPOIII0» BBICTABIISETCS 00yUaroeMycst 3a padoTy, BHITOJTHEHHYIO B
IIOJTHOM 00BbEeMeE C HEJOUSTAMHU;

— OLIEHKA «YJIOBJIETBOPUTEIBHOY BBICTABIISIETCS 00yUaroLIeMycst 3a padOTy, BHIITOJHEHHYIO B
He 1oJIHOM o0beMe (He MeHee 50% MpaBUIIbHO BHIMOJIHEHHBIX 3aJJaHUH 0T 0011ero o0bema
paboTsl).

— OLIEHKA «HEYJOBJIETBOPUTEIBHOY BBICTABIIETCS 00ydaroieMycs 3a padoTy, BBIIOJIHEHHYIO
B He NoJaHOM o0beMe (MeHee 50% mpaBHIIbHO BBIMOJIHEHHBIX 33JJaHUH OT 00111ero oobema paboThl).

Kpurepun oneHkn 1e10B0M UIPbI:
«5» - IlomydeHHblEe pe3ynbTaThl IOJHOCTBIO COOTBETCTBYIOT IIOCTaBiIeHHOM uenu. IIposenecH
JIeTalIbHBIM AaHAJIW3 HOPMATHMBHBIX IPABOBBIX W TEOPETHYECKUX MCTOYHUKOB, PEHIEHHE BCEX
BOIIPOCOB, ITIOCTABJICHHBIX B CLIEHAPUU JCIIOBOM UTPHI ApI'yMEHTUPOBAHO.
«4» - llomyueHHble pe3ynbTaThl MOJHOCTBIO COOTBETCTBYIOT IOCTaBIeHHOM uLenu. lIposenen
JleTaJbHBIM aHaJIU3 HOPMATHUBHBIX IIPABOBBIX M TEOPETUYECKUX HUCTOYHHUKOB, PELICHUE BOIIPOCOB
JIEJIOBOW UTPBI IPUHATO BEPHO, HO HE apI'YMEHTHPOBAHHO.
«3» - IlomyueHHble pe3yabTaThl MOJIHOCTBIO COOTBETCTBYIOT IOCTaBJIEHHOW 1enu. He mposeneH
JIeTalbHBIM aHAJIN3 HOPMATUBHBIX MPABOBBIX U TEOPETUYECKNX UCTOUYHUKOB
«2» - Ilony4yeHHbIE pe3ynbTaThl HE COOTBETCTBYIOT IIOCTABJICHHOM LN

Kpurepun ouenuBanus pegeparon, coo0meHn i
OneHka 5 - CTaBUTCs, €CNM BBHINOJHEHBl BCEe TPeOOBAaHMWS K HANMCAHUIO M 3alluTe pedepara,
cooOmieHusi: o003HaueHa mpoOsieMa W OOOCHOBaHA €€ aKTyalbHOCTh, CACIAH KPAaTKUH aHalu3
Pa3IMYHBIX TOYEK 3pEHMS Ha PacCMAaTpPUBAEMYIO NMPOOJIEeMYy M JOTMYHO H3JI0KE€HAa COOCTBEHHas
NO3UIHs, CPOPMYIUPOBAHBI BBIBOJIbI, TEMA PACKPHITA MOJIHOCTBIO, BBIACPKAH 00BEM, COOIIOICHBI
Tpe6OBaHI/I}I K BHCHIHCMY O(I)OpMJICHI/IIO, AAaHBbI ITPABUJIBHBIC OTBCTHI HA JOIMMOJIHUTCIIBHBIC BOIIPOCHI.
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Orenka 4 — ocHOBHBIC TpeOoBaHMsI K pedepary, COOOIICHUIO, W €ro 3allUTe BHITIOJHEHBI, HO TIPH
9TOM JIONYWICHbl HEAOYETH. B YacTHOCTHM, MMEIOTCS HETOYHOCTH B H3JIOKECHUHM MaTepHhaa;
OTCYTCTBYET JIOTHUECKasi IOCIEA0BATEIbHOCTh B CYXKICHHIX; HE BBIZEpKaH 00bEM pedepara,
COOOIIEHHS; UMEIOTCS YITYIICHUS! B O(pOPMIIEHHH; HA JOTIOJHUTEIbHBIE BOIIPOCH! IIPH 3aAIUTE JaHbI
HETIOJIHBIE OTBETHI.

Onenka 3 — UMEIOTCA CYIIECTBEHHBIE OTCTYIJICHHA OT TpeOoBaHMi K odopmiieHHIO pedepara,
cooOuienus. B gacTHOCTH: TeMa OCBEIICHA JIMIIb YaCTHYHO; JOMYIIEHBI (PaKTUUYECKHE OIIMOKHU B
cofiepkaHuu pedepara, COOOIIEHUS MM MPU OTBETE Ha JOMOJHUTEIBHBIE BOIPOCHI; BO BpPEMs
3aIUTHI OTCYTCTBYET BBIBO/I.

Onmenka 2 — Tema pedepara, COOOIIEHUS HE PpACKphITa, OOHAPYKHUBACTCA CYIIECTBEHHOE
HENIOHMMaHUE POOJIEMBI.

Onenka 1 — pedepar i cooOiIeHne He PeICTaBIICH.

KpnTeplm OICHUBAHUA 3aIIIMThI npe3eHTalmﬁ

OueHka 5 - CTaBHUTCS, €CIM BbLICpKaH 00beM Ipe3eHTanmuu- 12-16 crmalioB, TeMa pacKpbiTa
MOJIHOCTBIO, JW3aiiH JIOTHYEH W TMOJYEPKUBACT COJIEP)KAaHUE, MMEIOTCS TOCTOSHHBIC 3JIEMEHTHI
nu3aiiHa, rpaguka COOTBETCTBYET TEME, OTCYTCTBYIOT IPAMMATUYECKUE OLITUOKH.

OHGHKa 4 — O6”I)€M MNpE3CHTAalMU BBIACPKAH, HO TEMa pacCKpbiTa HEC IIOJIHOCTbIO, HMCHOTCA
HE3HAUUTENIbHBIC T'PAaMMAaTUYECKHE OINMOKH, JW3allH COOTBETCTBYET COJIEpXKaHHIO, Trpaduka
COOTBETCTBYET COACPIKAHUIO.

Onenka 3 - 00BeM Tpe3eHTAlMM BBLICP)KaH, paboTa JEMOHCTPUPYET HEMOJHOE TOHUMAaHUE
COJICp)KaHUWs, NW3alH W TpaduKa CiydailHble, €CTh TI'PAMMATHYCCKHEC OIIMMOKH, MEIIAIONINe
BOCIIPHUSTHIO HH(POPMAIIHH.

Ouenka 2 — pabota caemana ¢parmMeHTapHO, TemMa He packpbita. OmneHka 1 — mpe3eHTanus He
npecTaBieHa.

2.3. Kpurepun npomMe:xyTo4HOI aTTecTanuu

Jos NpOBe/ICHUs! NPOMEKYTOYHOM arrecTaluu B dhopme IK3aMeHa
(au¢¢epeHINPOBAHHOIO 3a4€Ta) UCIOJIB3YIOTCS CIeAYIONe KPUTEPHH OLCHKH:

OI_IGHKa «OTJIMYHO» BBICTABJIACTCA 06yqa}0meMyc>1, €CJIn OH FJ'Iy6OKO U TPOYHO YCBOHII
HpOFpaMMHBIfI MaTceprall AUCHUIUIMHBI, UCUYCPIBIBAIOIIC, MOCICAOBATCIBHO, YETKO W JIOTUYCCKU
CTpOfIHO €ro usjiaracrt, ymMme€T TCCHO YBA3BIBATH TCOPUIO C HpaKTHKOﬁ, CBO6OI[HO CIIPaBJIACTCA C
3ala4aM U BOIIpPpOCaMH, HE 3aTPyAHACTCA C OTBETAMU IIPU BUJOU3MCHCHHU 3a)1aH1/1171, IMpaBUJIBHO
000CHOBBIBAET IPUHATBIC PCHICHUA, BJIAACCT PA3HOCTOPOHHHMMU HABBIKAMHU W HpUCMaMU
BBITIOJTHCHHA MPAKTHYCCKUX 3aaa4;

OneHka «XOpOIIO» BBICTABIIAETCA OOy4arolleMycs, €ClIM OH TBEpAO 3HaeT MaTepuaia Kypca,
rPAaMOTHO M MO CYILIECTBY M3JIaraeT €ro, He JIONYyCKas CYIIECTBEHHBIX HETOYHOCTEHW B OTBETE Ha
BOIIPOC, MPABWJILHO MTPUMEHSET TEOPETHUECCKUE TTOJIOKEHUS MPU PEIICHUH MTPAKTUYECKUX BOIIPOCOB
U 3aj1a4, BiIaJIeeT HEOOXOAMMBIMU HAaBBIKAMH U IPUEMAaMU UX BBITTOHEHUS;

OI_ICHKE[ «YHAOBJICTBOPUTCIIBHO» BBICTABJIACTCA OGy‘-I&IOH_[CMYCH, €CJIM OH HMMCCT 3HaHHA TOJIBKO
OCHOBHOI'o Marc€puajia, HO HE€ YCBOWI C€ro HeTaHefI, AOIYCKA€T HETOYHOCTH, HCAOCTATOYHO
IMPpaBUJILHBIC (bOpMYHHpOBKH, HapyIICHHUA JIOTHYECKOM MOCJIEIOBAaTEIbHOCTH B H3JIOKCHUU
IMporpaMMHOro Matepualia, UCIIBITBIBACT 3aTPYAHCHHS ITPU BBIITIOJTHCHU N IPAKTUYCCKUX 3a/1a4,

OreHka «HEeYAO0BIETBOPUTEIBHOY BBICTABIIACTCS 00YJarOMEMyCs, KOTOPBI HE 3HACT 3HAYUTEIHHON

YacTH IPOrpaMMHOr0 MaTepuaja, JAOMYCKAeT CYIIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C OOJbIIMMHU
3aTPYAHEHUSIMU PEIIACT MPAKTUUYECKUE 3a/]a4M WIIA HE CIIPABJISIETCSl C HUMU CaMOCTOSITEINIBHO.
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Jis  mpoBeeHHs1 TPOMEKYTOUYHOW aTTecTanmud B (opMe 3auera WCHOJIb3YIOTCS
cJeyrolie KPUTEPUH OLEHKH:

«3a4YTeH0» BBICTABISETCS, €CIM OTBET JIOTMUECKH U JIEKCUYECKH T'PAMOTHO W3JI0’KEHHBIM,
COJIEpXKATENbHBIM W apryMEHTHUPOBAHHBIA OTBET, IOJKPEIUICHHBIM 3HAHMEM JUTEPATYPbl U
UCTOYHUKOB I10 TEME 3aJaHusi, yMEHHME OTBE€YaTb HA JOINOJHUTEIbHO 3aJaHHBIE BOIPOCHI;
HE3HAYUTEJIbHOE HapyIICHWE JIOTMKU M3JI0KEHHUS MaTepuaina, NEpUOAMYECKOE HCII0JIb30BAHUE
pPa3roBOPHOM JIEKCHKH, JONYILICHHE HEe OoJjiee OJHON OMMOKHU B COACpPNKAHUM 33/JaHUS, a TAKXKe HE
0oJsiee 0JJHOM HETOYHOCTH MPU apryMEHTALUU CBOEH MO3UIMH, HETIOIHbBIE WIX HETOUHbIE OTBETHI HA
JIOTIOJIHUTEIIBHO 33JJaHHBIE BOIPOCHI; HE3HAYUTEJILHOE HAPYILLIEHUE JIOTUKU H3JI0KEHUS MaTepuaa,
NEPUOANYECKOE HCIIOIb30BAHUE PA3TOBOPHOM JIGKCHKHU MpHU AOMYIIEHUU HE Oojiee IByX OIIHUOOK B
COJIEp’)KaHUU 3a/laHus, a TaKKe He 0ojee ABYX HETOUYHOCTEM IpU apryMEHTallMM CBOEH IO3MULIMH,
HEIOJIHBIE WJIM HETOYHBIE OTBETHI Ha JIOMIOJIHUTENIBHO 3a/IaHHbIE BOIIPOCHI.

«He 3auTeH0» BBICTaBJISETCS, €CJIU B OTBETE JIOMYIICHO CYIIECTBEHHOE HAPYIICHUE JIOTHKHU
U3JIOKEHUSl MaTepuaia, CUCTEMaTUYeCKOe MCIOJb30BaHUE Pa3TOBOPHON JIEKCHUKH, JOIYIIEHUE HE
Oonee nByX OWMOOK B COAEpPKAHMM 3a/laHUs, a TakKe He Ooliee JABYX HETOYHOCTEH MpH
apryMEHTallud CBOEH IMO3WIIMH, HEMPaBUJIbHBIC OTBETHI HA JIOMOJHUTEIHHO 33JaHHBIC BOMPOCHI;
CYLIECTBEHHOE HAapyIllIeHWe JIOTUKH U3JI0KEHUS MaTepuana, IMOCTOSHHOE HCIOJIb30BaHHE
pPa3rOBOPHON JIEKCUKH,

JonyIieHne He Oonee Tpex omMOOK B COJIEPKAHUM 3a[aHUs, a TakKe He 0oJee TpexX HETOYHOCTEH
OpU apryMEHTAallMd CBOEH NO3WIMM, HENpaBWIbHBIE OTBETHl HA JOMOJHUTEIBHO 3a/laHHBIC
BOIIPOCHI; MOJHOE OTCYTCTBHE JIOTHKH H3JIOKCHUSI MaTepHana, IOCTOSHHOE HCII0JIb30BaHUE
pa3roBOpPHOMN JIEKCHKH, JOMYIleHHEe Oosiee Tpex OMMOOK B COAEPKAHMU 3aJjaHMsl, a Takxke Oosee
TpeX HETOYHOCTeW IpU apryMeHTallMd CBOEH TMO3UIMM, IIOJHOE HE3HaHWE JIUTepaTypbl U
HCTOYHHUKOB 110 TEME BOIIPOCa, OTCYTCTBUE OTBETOB Ha JOMOJIHUTEIBHO 33aHHBIE BOIIPOCHI.

IIpu BbINOJIHEeHMH 3aJaHMii B TecTOBOH (popMe OOBLIYHO MCIOJIB3YHOTCS CJedyIolme
KPUTEPHHU OLCHKH

ITporeHT pe3yIbTaTHBHOCTH KauecTBeHHast Oll€HKa YPOBHS IOATOTOBKU
(MpaBUIIBLHBIX OTBETOB) Oa1 (oTMeTKa) BepOaIbHBIN aHAJIOT
91% - 100% 5 OTJIIMYHO
71% - 90% 4 XOPOIIIO
51% - 70% 3 YIOBJIETBOPUTEIIBHO
0% - 50% 2 HEY/IOBJIETBOPUTEIILHO

Kpurepun ouneHuBaHus BbINOJIHEHHUS IPAKTHYECKOii padoThI:

— OIICHKA «OTIIMYHO» BBICTABISIETCS 00yUJaromeMycsi 3a padoTy, BBITOIIHCHHYIO
6e3011O0YHO, B TOJTHOM 00bEME C YUETOM palliOHAIbHOCTH BHIOPAHHBIX PEIICHMI;

— OIICHKA «XOpOIIO» BBHICTABIIACTCA OOydaromeMmycs 3a paboTy, BBITIOJHEHHYIO B
MTOJTHOM 00BbeMe ¢ HeJI0UeTaMU,

— OIIEHKA «Y/IOBJIETBOPUTEIHFHO» BBICTABILSIETCS 00YUJaIOIEMYCsl 32 pabOTY, BHITOIHEHHYIO B
He noJaHOoM o0beMe (He MeHee 50% MpaBUIIbHO BHIIOJHEHHBIX 33JaHUN OT 00111ero o0bema
paboThI).

— OLIEHKA «HEYIOBJIETBOPUTEIBLHOY BBICTABIISIETCS 00ydaroieMycs 3a paboTy, BBHITOIHEHHYIO
B He noJHoM o0beMe (MeHee 50% mpaBHIIbHO BBIOJIHEHHBIX 33JaHHi OT 00111ero oobema paboThl).



IIpu pemieHNH KOMIUIEKCHOW CHUTYAIIMOHHOM 3a/1a4yd MOKHO HCIIOJIb30BATh CJeIyIOLIue
KPHUTEPUH OLEHKH:

«OTJIMYHO»

- J1ac€TCs KOMIIJICKCHAas OLICHKAa Hp@,[[J'IO)KGHHOfI CUTyalluu,

- ACMOHCTPHUPYIOTCA FJ'IY6OKI/IG 3HaHUA TCOPETUUCCKOro Marepuajlia i YMCHUC UX IIPUMCHATD,
- IIOCJICAOBATCIIBHOC, ITPAaBHUJIBHOC BBIIIOJIHEHUE BCEX 3aﬂaHHﬁ;

- YMCHHUC 000CHOBAHHO U3JIaraTh CBOU MBICJIM, OCTIaTh HCO6XOIII/IMBIC BBIBOJBI.

«XOpOoLIO0»

- TAeTCsl KOMIUJIEKCHAsI OLIEHKA MPEJI0KEHHON CUTYaIUH;

- IEMOHCTPUPYIOTCS MIyOOKHE 3HAHUS TEOPETUUECKOr0 MaTepuaia i yMeHUe UX IPUMEHSITD;

- [IOCJIEZI0BATEIbHOE, IPABUIILHOE BHINOJIHEHUE BCEX 3aJaHUIL;

- BO3MOXHBI €IUHUYHBIC OIIMOKH, WCIpaBIsIEMble CaMUM CTYICHTOM IOCJe
3aMeuaHus MPero1aBaTess;

- yMeHHe 000CHOBAHHO M3JIaraTh CBOU MBICIH, JeNIaTh HEOOXOAMMbIE BHIBOJIBI.

«Y/10BJIETBOPHUTEILHO)

- 3aTPyJHEHUS C KOMIUIEKCHOM OLIEHKOH MPEATIOKEHHOM CUTYaIuH;

- HENIOJIHOE TEOPETHUECKOe 000CHOBaHUE, TpeOyrollee HaBOAAIUX BOIIPOCOB IIPETIO1aBaTENs;
- BBITIOJTHEHHE 3a/IaHUM MPU MOJICKA3KE MPEToIaBaTes;

- 3aTpyaHEHUS B (OPMYTUPOBKE BHIBOJIOB.

CHEYAOBJIETBOPUTECJIBLHO»

- HeTIpaBWIbHAsI OIIEHKA MPEI0KEHHOM CUTYalINU;
- OTCYTCTBHE TEOPETHUECKOTO OOOCHOBAHUS BHITIOJHEHUS 33 JaHUI

3. THIIOBBIE 3AJAHUS VIS OHEHKHA OCBOEHMUSA YUYEBHOU JJUCIHUTILIAHBI
(TEKYIINHU KOHTPOJIb)

[TpakTrueckas padora Nel Tema:
«[Toacuer unciaa koMOUHAIIHAIDY

I_IeJ'ILZ YMETh NPUMCHATH (I)OpMy.]'IBI KOM6I/IHaTOpI/IKI/II pa3sMeuiCHusl, COYCTAHUA,
NEPECTaHOBKHU, ITpaBHJIa CIIOKCHUSA U YMHOXCHUS. Hcmons30BaTh Ipu pCIICHUHU 3a1a4 TPCYTrOJIbHUK

[MTackang u ouaoMm HerotoHa.
O6opynoBaHue: pydka, METOANYECKHE PEKOMEHIAINH 110 BBIITOJIHEHUIO PA0OTHI.

Mertoauueckue PCKOMCHAANH 110 BBIITOJIHCHUIO HpaKTquCKOﬁ pa6OTBIZ

3amanue Nel.
CKOJIBKUMH CIIOCO0aAMU MOYKHO:

a) OT06paTB TPpHU pa3JIMIHOI0 IBCTA KapaHAallla U3 10 Pa3HOIBETHBIX KapaHL[ameﬁ, JICKAIIUX

B KOpPOOKe;

0) COCTaBUThH pacHUCaHWe PA3IUIHBIX 3aHATHIA HA MIATHUILY U3 8 MPEIMETOR 10 4 maphl;
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B) pacCTaBUTh Ha MOJKE 7 KHUT, CPeA KOTOPBIX ecTh TpeXToMHUK A.C. Ilymikuna;

r) oTOMpaTh 3 MaJBUYUKOB M 7 IEBOYEK JUUIsl YUaCTHs B KOHKYPCE U3 TPYIIIBI B 25 YeI0oBeK,

cpenu kotopbix 10 ManbunKkoB U 15 neBoyexk.

Perenue:

a) [To ycrmoButo 3agaun B kopoOke nmeetcs 10 pa3HOIBETHBIX KapaHjaamiei, To ectb N=10,
U3 KOTOPBIX OTOMPAIOT TPH JIOOBIX KapaHjamia, TO €CTh M=3, TaK KaK IOPSIOK CJICTOBAHHS
KapaHjaiieil He BaykeH, To Oy/1eM UCIONb30BaTh (hOPMYIly COYSTAHMIA:
n!

cr=——
" oml-(n—m)!

Haiinem nckomoe 4ucio cunocoOoB:

Ciau: ’m: _ 1ot 8910 890 _ , o 10 190
3-(10-3) 37! 3! 1-2-3 .
Ortser: 120.
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0) ITo ycnoBuro 3a1aun B KOpoOKe uMeeTcs 8 yueOHBIX IPEIMETOB, TO €CTh N=8, pacrucanue
ISITHHUIIBI COCTOMT M3 YETHIPEX Tap, To ecTb m=4. B maHHOM cilyyae npu COCTaBICHUH PaCIIHCAHHUSI

MOPAAOK CJICAOBAHUS BJICMCHTOB B IIOJAMHOXKCCTBC BAXKCH, UTO O3HAYACT UCIIOJIb30BAHUC (bOpMy.]IbI
pa3MeLICHUI:

!
AT =
o (n—m)!

Haiinem nckomMoe 9uciio crioco0OB COCTABJICHUS PACTTUCAHHUS:

8! 8!

Ai=——— = _—_=5.6-7-8=1680
B o (8—4) 4

Ortser: 1680.

B) TaK TpHU TOMA, BXOAAIIHNEC B TPCXTOMHUK, JOJIKHBI CTOATH PAJO0M, IPUYCM 11O BO3paCTAaHUIO

HOMEpa TOMa CJIEBa HAIIpaBO, pacCMaTpuBacM HUX KaK OJHWH 3JICMCHT HNAHHOTO MHOXKCECTBA, B

KOTOPOM HMECTCA CLIC 7-3=4 9JICMCHTA, IIO2TOMY BBI6I/IpaeM NEpEeCTaHOBKNU BO MHOXKCECTBC,

COJIEpXKAIINM 5 SJIEMEHTOB, TO €CTh N=3.

F, = n!

P,=5=1-2-3-4-5=120

Ortser: 120.

) TaK KaK Mpu O0TOOpe MaJbUMKOB M JIEBOYEK HE YUUTHIBACTCA UX MOPAIOK CIEJOBAHUS B
HNOArpyImnax, To /Uil BEIYUCICHUH BOCIONb3yeMcs (OpMYJION codeTaHHid, ¢ APYyroi CTOPOHBI, TaK

KaKk BbIOMpaeTcss 3 Manmpunka W 7 J€BOYEK, TO HEOOXOJWMO BOCIOJIB30BATHCA TPABHIOM
YMHOKEHUSI:

101 15! 10! 15!

c3 .ol = . = . =
s 31 (10—-3)! 71-(15—=7)! 31-7! 71-8!

. 8-9-10 9-10-11-12-13-14-15
ET 71 B
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8-9-10 9-10-11-12-13-14-15

= : =4-3-10-3-11-3-13-5=772200
1-2-3 1-2-3-4-5-6-7

OrTBeT: ??2200.

Samanue Ne2.

PazinoxuTh 1o cTenedsam:

2) (2+ aj?;

6) (a — 2!}]6;

B) (- E)E;

r) (3 — ;']E‘_

Perenue:

2) (2+ a)”

Bocnonszyemcs popmynoit 6unoma HeroToHa:

(2+a)’ =c2-2" % a+ ¢} 2" gt + 22720 + 2270 a4

+C7 27 af + 0727 a® + 0727 + 0727 aT

I[J'ISI MojcyeTa 4uciia COueTaHuM BOCIIOJIB3YCMCA TPCYT'OJIbHUKOM HaCKaJ'IH, a UMCHHO €10

BOCBMOM CTPOYKOH, COCTOSIIEN U3 YUCE:

| 1+ | 7 | 22 | 3 | 3 | 22 | 7 | 1
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Taxum 00pa3om, MOTyuynM Halle pazioKeHHe:

(2+a)’ =1-2""%a+7-2"1-qt +21-27%2- a2 +35-27% -2 +

+35-27%.g* +21-275. a5 +7-27%. g5 +1-277.47 =

-1-27-1+4+7-2°a>+21-25-0*+35-2*-a® +35-2%-a* +21-2%-a* +

147-21.g°541-2%.4" =274 7-25.4421-2%-g74+435-2%- 2%+

4+35-2%.g*4+21-220°4+7-2-a°+1-1-a" = 12847 -64a +21-32a* +

4+35-16a® +35-8a* +21-4a° + 14a* + o’ =128+ 448a + 672a” + 560a +

1280a* + 84a° 4+ 14a® + a?.

[Tonyuwnnu pa3znoxeHue:

(2+ a)” = 128 + 448a + 672a” + 560a° + 280a* + 84a® + 14a® +a’

_ &
0) HEOOXOIUMO TETIEPh PA3IIOKUTH (a —2b) :

AHaIOru4Ho noJjyryqyacm:

(a—2b),=C2-a®* - (—2b)°+Cl-a* - (—2b)*+CZ-a*%-(—2b)* +

+C3-a® 3 (=2b)* +CF a7 (—2b)*+ C2-a®F - (—2b)° + Cf - a®F - (—2b)°
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Jlnst mojcyera 4ncia COYeTaHUM BOCIIONb3YyEMCS TPEYroJbHUKOM Ilackais, a *MEeHHO ero

CEIIbMOW CTPOYKOM, COCTOSALLEH U3 YUCEIL:

1 6 15 20 15 6 1
Ce Ce Ce Ce Ce ce ce
[Tonmyunm:

(a—2b)=1-a°"" - (—2b)"+6-a° - (—2b)' +15-a°%- (—2b)* +

+20-a°7% - (—2b)*+15-a** - (=2b)* 4+ 6-a°° - (—2b)°+ 1-a* - (—2b)° =
=1-a®-1+6-a*-(—2b) +15-a*-(—2b)*+20-a® - (—2b)* +15-a®-(—2b)* +
+6-al-(—2b)°+1-a- (—2b)°* =a® — 12a°b +15-a* - 4b* + 20 -a® - (—8b%) +
+15-a? - 16b* + 6a - (—32b%) + 64b® = a® —12a°b + 15 -a* - 4b* — 20-a® - 8b% +
+5-a®-16b* —6a-32b% + 64b° = a® — 12a°b + 60a*h® — 160a*b?® + 240a*b* —

—192a b° + 64!}‘5_

[Tonyuywnnu pasnoxeHue:

(a —2b)® = a® —12a°b + 60a*b? — 160a°b® + 240ab* — 192a b° + 64b°

g (1=V3) = €2 150 (—V3) + ¢ 1571+ (—3) + 21572 (—3) +
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+c2- 1573 [—\E)E +C-177% [:—\E)4 +C2-1°75 [—\E)E.

HJ’IH noacycTa yucia COUYETaHUHU BOCIIOJIB3YEMCS TPEYIrOJIbHUKOM HaCKaJ'IH, a UMCHHO €10

IECTON CTPOYKOM, COCTOSIIIEH W3 YUCEN:

10 10 5 1

1 5
Cs cs

Cs Cs

[Tonyunm:
(1-v3) =1-15° (—v3) + 5. 151 (—V3) +10- 152 (—/3) +

4+10-1573. [—ﬁ)a 45-157%. [—ﬁf 4+1-1575. [—»’E)E =1-15-1+
+5-1%(—V3) +10-13-(—V3) +10-12- (—V3) + 5.1 (—3) +
+1-1°-(—V3) =1+5-1-(—V3) +10-1-3+10-1-(-3V3) +5-1-9+
+1-1-(-9V3) =1-5V3+30-30V3+45-9V3=76—44/3
r (3—i)f=0C2 350 (=) +2-35 - (—i)*+C2-3%2- (—i)* +

403353 (=P 4 g 35 (=)0 -3 ()P0 3R R ()P 4

17



+Cg - 357 - (=) + C§ - 3570 - (—i)®

HJ’IH noacdycTa yucia COUYETaHUHU BOCIIOJIB3YEMCS TPEYIrOJIbHUKOM HaCKaJ'IH, a UMCHHO €10

JIEBSAITON CTPOUKOM, COCTOSIIIICH U3 YUCEII:

1 8 28 56 70 56 28 8 1
Cs Cs Ce Cs Ce |z Cs Ce g
[Tonmyunm:

(3—1)F=1-3%"-(—)%4+8 3% (—i)* +28-3%2-(—i)* +

+56- 3%« (—i)* + 70-3%7% - (—i)* + 56-3°7° - (—1)® +28-3%7° - (—i)* +

+8-3% 7 (=i)7+1-3% % (-)%®=1-3%-14+8-37- (i) +28-3%-(—i)? +

+56-3%- (—i)®+70-3%- (—i)*+56-3%- (—i)*+28-3%- (—i)*+

+8-3Y-(—i)"+1-3%-(—i)*=3%—-8-37-i+28-3%-(—1) +

456-35-{+70-3*-1+56-3%-(—i) +28-32-(-1) +

4+48-3-i4+1-1-1=6561—8-2187-i+28-729-(—1) +

4+56-243-i4+70-81-1+56-27-(—i) +28-9-(-1) +

+24-i+1=6561—17496i— 20412+ 13608i+ 5670 —1512i — 252 +24i+1 =
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= —8432 — 5376i



[Tonyunnm paznoxeHue:

(3 —i)®= —8432 —5376i

3amaHus A1 CAMOCTOSITETILHON paboThI:

Bapuant Nel

3amanue Nel.
CKOJIBKMMHU CLIOCOOAMU MOYKHO:
a) 0TOOpaTh 5 pa3IMYHOrO IBETA

apuKoB u3 12 mapos, Jexamiux B AIuKe;

0) CIIMTH TPEXIBETHBIN (bIiar, umest
11 uBeTHBIX OTPE30B TKAHH;

B) MEpPECTaBUTh 4 MEPBBIX UYETHBIX
quca;

T) BBIOpATh 5 MKEHIUMH U 7 MY>KUUH
W3 TpyHmbl, coctosimed u3 20 4Yenosexk,
cpeu KOTOPBIX 12 MyXUuH.

3amganue No2.
Paz3noxuTh 1o cTeneHsim:

a) (4 + b]“;

6) (c+ Ed]E;
B) (1 _\E)ﬁ;
) (—1+1)7

Bapuant Ne2

3ananue Nel.

CKOJBKUMHU CIOCOOAMU MOXKHO:

a) oToOpaTh YeThIpE MeEJIKa Pa3HOIBETHBIX
Wi ofHoro nBera w3 10 MenKoB, JNeXalMX B
KOpOOKe, MpuieM B KOPOOKE HAXOUTCS 3 KPACHBIX,
2 CUHMX, 2 KEJIThIX U 3 3€JCHBIX MENKa;

0) COCTaBUTh pa3IUYHbIC MATHU3HAYHBIC
TenedoHHbIE HOMEpa 03 MOBTOPSIOIIMXCS U,
HauuHas ¢ HUQpHI 2;

B) mepecraButh mudper 1, 3, 5, 7, 9, Taxk,
yTOOBI KaXkaasi urudpa BXOoAMUIA TOIBKO OJUH pa3 B
T00YI0 IEPECTAHOBKY;

r) BbIOpaTh 1 y4yacTuss B 3abere Ha
JUCTAHIMIO OO0 2 roHOIIEH, 100 2 JEBYIIEK U3
rpynnsl B 18 yenoBek, cpear KOTOPhIX 7 JIEBYIIIEK.

Samanme No2.
PazimouTh 1o cTeneHssIM:

2) (?+r]5;
6) (a_bja;
B) [3 B E)?;
p2-0°

KonTtposibHBIE BOITPOCH (OTBETHTE MUCEMEHHO):

3anummTe GopMyITy 71l BRIYHCICHUS] YUCIIa COUYETAaHUN U3 N DIIEMEHTOB 10 M.
3anummTe GopMyITy NIl BRIYUCICHUS YHCTIa pa3MEIeHH 13 N 3JIEMEHTOB TI0 M.

3anuiute GopMyiy AJis BEIUMCICHUS YUCIIa IEPECTAaHOBOK U3 N 3JIEMEHTOB.

3anumute Gpopmyiny ounoma HproToHa.
CocraBbte TpeyroiabpHuk [Tackans.

3anummure IMPaBUJIO CIIOKCHUA DJICMCHTOB.

S A A

3anummnre IIPpaBHUJIO YMHOKCHHA 3JIEMCHTOB.

IIpakTyeckas padora Ne2
Botuucnenue eepoamuocmu ¢ nomouwivio (hopmyn KOMOUHAMOPUKU
SAOAHWE Ne1. Pazoepute YCTHO npumeps! pereHus 3a1a4 HIxKe.
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Mpumep 1. B ypue HaxoauTtcs 15 6embix, 5 kpacHbix 1 10 u€pHbIx mrapos. Hayran
u3BJIeKaeTcs 3 mapa, HaiiTH BEpOSITHOCTh TOTO, YTO OHU OYAYT:

a) Bce OenbIMu, 0) Bce OJJHOTO IIBETA, B) POBHO JBa YEPHBIX.

PeleHune: obuiee Konuyectsa NCXOAOB: Bcero B ypHe: 15 + 5 + 10 = 30 miapos,
U3BJIeKaeM TpH mapa. Ham He BasKHO B KaKOil MOCIeI0BaTeIbHOCTH MOSBATCS ATH LIAPHI.
Haiinem, ckoJIbKO BCEro CyIIECTBYET CIIOCOO0B M3BJI€Ub U3 YpHBI 3 mm1apa: couetanus 3 u3 30

30! _28-29-30 1, 59.10= 4060 5
31.271  1.-2-3 = COoCoODOE ECEro

n=C3=

Takum 06pazom, obiee unciao nexoaos: N=4060
a) PaccMoTpuM coObiTHE: A — «U3 ypHBI OyIyT U3BJICUCHBI 3 OeNbIX mapay. JJanHomy
COOBITHIO 0JTArOMPHUATCTBYIOT M 3JIEMEHTAPHBIX UCXO0B — B ypHE BCero 15 OeNbIX mapos,

U3BJIeYb BCE TPH O€JIBIX MOXKHO (COoueTaHus 3 u3
15! 13-14-15
m=C3 = = =13-7-5 =455
312! 1-2:3
15) Croco0amm.

IMO3TOMY IO KJITACCUYCCKOMY OIIPCACIICHHUIO!

P(A) =" =22 %011

n 4060

— BEpOSITHOCTh TOTO, YTO U3 YPHBI OyIyT U3BJICUEHBI 3
OeIbIX TIapa.
0) CobObiTie B —«113 ypHBI OyIyT H3BJICUCHBI TPH [Iapa OJTHOTO [IBETa» - 03HAYAET, YTO BCE TPH
mapa oynyt JIMBO 6ensie, JIMBO kpacubie, JIMBO depHbIe.
CHayalna noJicuuTaeM, CKOJIbKUMH CIIOCO0aMU U3 YPHBI MOKHO 10 OTJEIIBHOCTH U3BJI€Yb TPU
KpacHBIX M TP YEPHBIX I1apa, TaK KaK TpU OENbIX 1apa MOTYT OBITh U3BJIEYEeHBI 455 criocobamu (CM.

IIYHKT a)

3 kpacHbIX 1mapa- (coueranus 3 u3 5) & 32l 1z CIL.
10! 8910
Cgl,:,,:ﬁ: =4-3-10=120
37l 12:3
3 yepHbIX mapa- (coueranus 3 u3 10) CIL

Tax xak B 3TOM yciioBUM padoTtaeT jornyeckas csazka NJIN, no npasuiy crnoxxeHus
M0JIy4aeM, 4TO TpH O€JIbIX, UM TPU KPACHBIX, MM TPHU YEPHBIX 1Iapa MOKHO U3BJIEUb
455+10+120 =585 cnocobamu, 310 1 OyaeT YUCIO M-01aronpUsTHBIX UCXO/0B.

P(A)="=222%0,14

n 4060

— BEPOSITHOCTh TOTO, YTO U3 YPHBI OyIyT U3BJICUEHBI 3
mapa OJTHOTO IIBETa.
B) CobbiTie C —«u3 ypHBI OyIyT U3BJICUYCHBI | IBa YEPHBIX IIapay - 03HAYAeT, YTO JIBa IIapa
Oynyt uepHsle, a Tpetuil JIMBO kpacusiit, JINBO Oenbrii. Takum 06pa3zoM Hac ycTpanBaeT
xomOnHanmu: 2 yepubix M 1 kpacuwiiit MM 2 uepuwix M 1 6enplii. CHavaga MOJICYUTAEM,

CKOJILKUMM CITOCOOaMU W3 YPHBI MOXHO M3BJICYb JIBa YCPHBIX Iapa:
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10! 910
C2p=-2 -2 _9.5=45
2l-al 12
2 4epHbIX mapa- (coueranus 2 u3 10) CIIL.

Cis = 15 cnocoBamy,
1 GemnbIii map MOKHO U3BJICYb

C: = 5 cmocoGamu.

45-15= 675 cn
2 yepHbIX 1 1 Genbrit —

1 xpacHblii -

45-5 =225 cn.

2 yepHbix 1 1 xpacHsbIil —
2 yepnbix U 1 6enbiit UJIN 2 uepnbix U 1 kpacubrii- 675+225=900 cr.

P(4) == =22~ 0,22
n 4060
— BEPOSATHOCTh TOT'O, YTO U3 YPHBI OyIyT U3BJICUCHBI

POBHO 2 YEepHBIX IIapa.
Mpumep 2 .CtyaeHT 3HaeT OTBETHI Ha 25 9K3aMeHalMOHHbIX BorpocoB u3 60-Tu. Kakosa
BEPOSATHOCTH CJIATh 3K3aMEH, €CIIU JIJIsl 3TOr0 HEOOXOJMMO OTBETHTh HE MEHEe YeM Ha 2 U3 3-X
BOIIPOCOB?
PelleHwne: ntak, packiaa takoB: Bcero 60 BOopocoB, cpeiu KOTOPBIX 25
«XOPOILHUX» U, COOTBETCTBEHHO, 60 — 25 = 35 «mnoxux». Cutyanus markasi ¥ He B O3y CTYICHTA.
JaBaiiTe y3HaeM, HACKOJIBKO XOPOIIH €ro IMaHChI:

3 _ &0l _ 585960 _ 24990

T 6 criocob6amMu MO>XKHO BeIOpaTh 3 Bompoca u3 60-
TH (0OWee KoIuuecmaeo Ucxo0o0s).

I[J'ISI TOT'0 YTOOBI CAAaTb 3K3aMCH, HY’)KHO OTBETUTH Ha 2mnn 3 BOIIpoOcCa. Cunrtaem 6JIaFOHpI/I${TCTBy10H_II/Ie

KOMOWHAIINY:

| .
c§5-c;5=%-35=¥-35=10500

croco0amMu MOYKHO BBIOPATh 2 «XOPOIINX»

BOIIPOCA U OJUH <dLIIOXOMN»;
I o
3 23 23.24 25:2300

25 = =
zel- 3 6 croco0amMu MOYKHO BBIOpaTh 3 «XOPOLIMX» BOIIPOCA.
I[To npaBuny CNOXeHWUs KOMOUHaLMI:

Cis - Cas +C35 = 10500+ 2300 = 12800 ¢ocoGamu MOKHO BBIGPATH
0JIaroNpUSATCTBYIONIYIO JJISI CIa4M dK3aMeHa KOMOUHAIINIO 3-X BOIPOCOB (He3

PA3HUYbL C O8YMSL UL MPEMSL XOPOUUMUY» BONPOCAMU).
ITo KJTaCCHYECKOMY ONpPEIEIICHHIO:

3 Ch+Ch 12800 640

F

an 34220 1711 — BEPOSITHOCTH TOT'0, YTO CTYJIEHT CIACT DK3aMEH.
640
Otser: 1717~ '

[Mpumep 3. HaiiTi BepOSITHOCTH TOTO, YTO IPU OPOCKE IBYX UTPAITBHBIX KOCTEH MPOHU3BEICHUE OUKOB:
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a) OyzeT paBHO cemu;
0) oxaxxercst He MeHee 20-Tu; B)
OyneT 4YETHBIM.

PeuweHue: naiioém obuee konuuecmeo ucxooos:

1 1 _ _
Co Cs=55=35 Lpocobamu MO2Yym 8bINACMb YUPDPBL HA 2-X KYOUKAX.

a) Paccmompum cobbimue: 4 — npu 6pocke 08yx u2panbHblx KOCMen npou3ee0enue
o0uK08 6yoem pasHo cemu. /i 0AHHO20 COObIMUS He Cyujecmayent

0.21a20NPUAMCMEYIOWUX UCXO0O08, NO KIACCULECKOM) ONPEeOeneHUIo 8ePOIMHOCIU:
0
Pld)=—=10
36, m.e. 5mo cobvimue A8131emcs He803MONCHBIM.
6) Paccmompum cobvimue: £ — npu 6pocke 068yx uzpanbhbix Kocmeti npou38eoeHue
0uK08 oKadxcemcs He meHee 20-mu. /lanHomy cobvimuro 6.1a20npusmcmeyiom

creoyrouue ucxoowl.
20 cymos . (4,5, (5, 4
24 ouma: (4,6, (6,4)
20 oxree: (0,0)
Alouwras . (5,6, (6,5)
Gbouwros . (6, 6)

Umoeo: 8 .Ilo knaccuueckomy onpeoenenuro:
8 2

P(By=—=2
36 3 _yckomas 6eposimHocm.

8) Paccmompum npomugononodicHvle coovimusi:
C' — npouseedenue ouxkoe 6yoem 4émuoim,

C _ npouseedenue ouros 6ydem Heuémmoim.

Ilepeyucnum 6ce ucxooul, brazonpusmemayiowue cobsimuio ©
lavwa: (1,1)

Sowra (1,303 1)
Soxras: (100, (5,7
Qowwas . (3, 3)
15ayrae . (35,0),(0, 5
20 aymme: (0,00

Hmoeo: 9 brazonpusmemeayowux ucxooos.

PTy=2 =1
Ilo KnaccuvecKkomy onpedeﬂeﬁu}o 6EPOANHOCMU. 364
HpOI’l/luBOl’lO]ZO()fCHble cobvimus 06pa3y10m NOJIHYO cpynny, nO9Momy.

P(C)=1-P(C)=1-=="
4 4 —uckomas 6eposmHoOCmb.

2 3
omeem: *% P35 3
[Mpumep 4. Pebenok nmeet Ha pykax 5 kyounkoB ¢ OykBamu: A, K, K, JI, Y. KakoBa BeposSTHOCTH TOTO,

4TO peOCHOK coOepeT u3 KyOMKOB CIIOBO "Kykia"?
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PeweHue: Mcnoap3yeM Ki1acCHUecKoe OnpeIeieHne BeposTHocT: P=m/n, rae N - 9uciio Bcex
BO3MOJKHBIX 3JICMEHTAPHBIX HCXOJIOB, M - YHCJIO JIEMEHTAPHBIX HCXOIOB,
0JIarONPHUATCTBYIONMIUX OCYIIECTBICHUIO COOBITHS.

Uwcno pa3nuyuHbIX EPECTaHOBOK ¢ moBTOpeHusMu u3 0ykB A, K, K, JI, ¥V paBHo

| O ETEA E
S _1eassess

121 1*2 , I3 HUX TOJIbKO OJIHA COOTBETCTBYeET cloBy "kykia" (M=1), mosromy

0 KJIACCHYECKOMY OIPEICIICHHUIO BEPOSITHOCTH BEPOSITHOCTH TOTO, YTO pEOCHOK cOOepeT U3
KyOuKoB cioBo "kykna" pasHa P=1/60.

OTtBeT: 1/60.

SAOAHUE Ne2. Pemrute crenyrolue 3a1auu:

1. I'pynna TypuctoB, cocTosias u3 12 roHouei u § neByliek, BbIOUpaeT
JeXKYPHBIX B cocTaBe 4 yenoBek. KakoBa BepOsSTHOCTb, UTO CPEAH HUX OyIyT
2 neBymkun?
2. B ypue naxoaurcs 10 mapos, u3 Hux 6 0enbix u 4 yepHbIX mapa. BeiHynu u3 ypHbI
2 mrapa. KakoBa BEpOsSITHOCTB TOTO, 4TO 00a 1m1apa - 6esbie?

3. B smmuke 15 geraneit, cpeau koTopbix 10 okpameHHbx. COOPIIMK HayAaqdy
M3BJICKaET TpH AeTanu. HailTu BEpOosSTHOCTh TOTO, YTO W3BJICUCHHBIE AETAIN
OK)KYTCSl OKPALLIEHHBIMH.

4. U3 5 OykB pa3pe3Hoi a30yKu COCTaBJICHO CIOBO «KHHUTra». PeOEHOK, HEe yMeronuit
YUTaTh, PacChINall 3TH OyKBHI, & 3aTeM COOpall X B MTPOMU3BOIHLHOM MOPSIKE.
Haiinure BEpOSTHOCTB TOTO, UTO Y HETO MOIYUYUTCS CIOBO «KHUTA.

5. B uexe paboTaroT mecTh My>KYUH U YEThIpe KeHIIUHBL. [1o TabenbHbIM
HOMEpaM Hayjady 0ToOpaHbl ceMb uesioBek. HailTu BeposSITHOCTh TOTO, YTO
cpeay OTOOpPaHHBIX JIMI] OKaXXYTCs TPU KEHIIHUHBI.

6. B rpynme 12 cTtyneHToB, cpeny KOTOpbiX 8 oTIuYHUKOB. 1o crivcky Haymauy
otoOpanbl 9 cTyneHToB. HaliT BEpOsSTHOCTH TOTO, YTO CPEAr OTOOPAaHHBIX
CTYJIEHTOB TISITh OTJIMYHUKOB.

7. B smuke HaxonsaTcs 15 kpacHbIX, 9 TonyObIX U 6 3eeHbIX mapoB. Haynagy
BBIHUMAIOT 6 11apoB. KakoBa BEpOSITHOCTh TOTO, UTO BBIHYTHI 1 3€JIeHBIN, 2 TOTYObIX
1 3 KpacHBIX I1apa.

8. B smmke HaxoauTcs 15 kauecTBEHHBIX U 5 OpakoBaHHBIX jaeraieii. Haymauy
u3BJeKaroTcs 2 Aetanu. HallTu BeposITHOCTh TOTO, YTO:
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a) o0e neranu OyayT KaueCTBEHHBIMH;
0) onHa netanb OyAeT KaueCTBEHHOM, a 0/1Ha — OpaKOBaHHOM; B) 00€
Jetany OpakOBaHHBI.

IIpakTuyeckas padora 3

BeposATHOCTB CJI0KHBIX COOBITHIA.

Lesb padoThI: 3aKPEIUTH YMEHHS BBIYUCISTH BEPOATHOCTH CIIOKHBIX COOBITHIA C
UCTIOJIb30BaHUEM (DOPMYITBI TOJTHOHN BeposiTHOCTH U (hopmyisl baiieca.

OobOopynoBanue (mpuOOPHI, MATEPUAJIBI, IUAAKTHUYECKOE O0ecleveHue):
METOIMYECKHE  PEKOMEHJAIMM K  BBINOJHEHHUIO  paboThl;  3ajJjaHuE W
WHCTPYKLIMOHHAS KapTa JJIsl IPOBEACHUS MPAKTUYECKOTO 3aHITHUS

KoMnboTepHble  mporpamMmbl:  KOMIIBIOTEPHBIE  MPOTPAMMBbl  HE
UCIIOJIb3YIOTCS

Conepxxkanue padorbi:
OcHOBHBIE TIOHATHS.
1 ®dopmyna moHON BEpOATHOCTH: BeposSsTHOCTH COOBITHS A, KOTOPOE
MOET MPOU30UTH COBMECTHO C OAHOW W3 runore3 Hi, H,..., Hy, oOpasyromux
n
MIOJIHYIO TpyIILy HECOBMECTHBIX COOBITHI (ZP (]‘[. ) =1) paBHa CyMMe
HpOI/ISBeZ[eHI/Iﬁ BGpO?[THOCTeﬁ Ka)KZ[OI\/‘I U3 3TUX THUIIOTE3 Ha COOTBeTCTByIOH.I[:I/IC 508

YCJIOBHBIE BEPOSTHOCTH COObITUSE A: P(A) = D P(Hi)-P(A |_’ i) .

i=1

2 ®opwmyna baiteca: BeposTHOCTb TUIIOTE3bI MPU YCIOBUH, YTO COOBITHE A
MpPOM30IIIO, pPaBHA MPOU3BEACHHUIO BEPOATHOCTH OATOW  TUIOTE3bl  HAa
COOTBETCTBYIOIIYIO €Il YCIIOBHYIO BEPOSTHOCTH COOBITHSI A, KOTOPOE MPOU3OILIO
MIPU UCTIBITAHUHM, JICTICHHOMY Ha MOJIHYIO BEPOSITHOCTh COOBITHS A.

P(Hi)- P Al |

P(| Hi AP = : \ i)
U A )
D> P(H)-P |\AH | |

i=1

IIpumep BbINOJTHEHHS:

HCXOJHbIe TaHHble: Kaxplil U3 IByX CTPEIIKOB HE3aBHCHUMO JIPYT OT APYTranpOHU3BeN BBICTPEI 110 HEKOTOPOMY
o0bekTy. BeposiTHOCTD NoTaianus B LenbIepBbIM cTpenkoM pasHa 0,7; BropeiM — 0,6. A) HaliTi BeposSTHOCTB TOTO,
4T0 00BEKT NMOpPaXKeH OJHUM IonaanueM. b) OnpenenuTs BepoITHOCTb TOr0, YTOOOBEKT MOPayKEeH IEPBBIM
CTpPeIIKOM

Pemenune: CoObiTre 4 — nopakeHne 00beKTa OJJHUM MONaaHHEM.
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I[O OIIbITa BO3MOJKHBI CJICAYIOMINE T'MIIOTE3bI: Hi—Hn OAWH CTPEJIOK HENOMAACT,

H> — niepBblii cTpenok
MOMafeT, BTOPOi — HET;

H3 — BTOpOIi CTPEIOK NONALET,IEPBbII —
HET.

H; — o6a ctpenka nomanyr;

BepositHocTr 3THX THoTe3 pasusl: P(Hi) =0,3- 0,4 = 0,12
P(H2) =0,7-0,4=0,28
P(H3)=0,3-0,6=0,18
P(Hs)=0,7-0,6=042
Y cI0BHBIE BEPOSTHOCTH COOBITHS 4 TIPH 3TUX TMIIOTE3aX PABHBI:

\: ; \:; A \|:; \:
T W I Wi ' Wi

ITocne onbita runote3sl Hi M Ha CTAHOBSTCS HEBO3MOXKHBIMU. TOTIABEPOSATHOCTH MOPAXKECHHUS 00BEKTA BEIYUCIIACTCS
1o (hopMyIe MOITHOH BEPOATHOCTH:

P(4)=P(Hs3)-P AFh \|+P(H )-P| (4 ]'=028+018=046,
2) RN V)

a BEpOSITHOCTB TUIOTE3bl H> TIpH YCIOBUH, YTO 00BEKT MOpaXkeH OyAeT paBHa

P(Hz )-P/] A,ﬁ ) 0,281
p(|H2A\|_ Y, _ ~0,61;
Y P(Hg)-PAH\|+P(H4)-P(|A \| 0,28+0,18

2) NEREY,

OTBeT: BEpOSTHOCTh TOTO, YTO 0OBEKT MopaxeH paBHa 0,46, a BEpOATHOCTHIIOPAKEHHUS NIEPBBIM CTPEJIKOM, paBHA
0,61.
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3ajaHu K  NPaKTHYECKOM
padore.3ananmue 1

1 B smmke conepxkurcs 12 neranei, U3roroBiaeHHbIX Ha 3aBoje Nel, 20
neranent - Ha 3aBojie Ne 2 u 18 geraneii - Ha 3aBosie Ne 3. BeposTHOCTH TOTO, 4TO
JeTallb, U3rOTOBJICHHAsA Ha 3aBoAe Ne I, ornmuHOro kavectBa, paBHa 0,9; s
neTajei, U3roToBJIeHHBIX Ha 3aBojax Ne 2 u Ne 3, 3TH BEpOSTHOCTH COOTBETCTBEHHO
paBHbl 0,6 u 0,9. HaiiTu BepOSATHOCTb TOTrO, YTO M3BJICUCHHAS JCTAIh OKAXETCS
OTJINYHOI'O KauecTBa

2 Ha Ttpex aBTOMAaTHMYECKHMX CTaHKaX W3TOTABIMBAIOTCS OIWHAKOBHIC
neranu. 3BectHo, uTto 30% mpoayKuuu NpOU3BOAUTCS NMEPBBIM CTaHKOM, 25% -
BTOpbIM U 45% - TpeTbuM. BeposSITHOCTh HW3rOTOBJIEHUS €T, OTBEYAIOLIEH
CTaHAapTy, Ha mepBoM cTanke paBHa 0,99 , Ha BTopom - 0,988 u Ha TpeThem - 0,98.
N3roroBiicHHBIE B TEUEHHUE JHA HA TPEX CTAHKAaX HEPACCOPTUPOBAHHBIC NIETANIN
HaxoAsTcs Ha ckiaae. OnpenenuTb BEPOSITHOCTh TOTO, YTO B3ATasl HAyTal JeTallb
HE COOTBETCTBYET CTAHAAPTY

3 B unctutyte 40% roHomeit - Opronetsl, 35% - 6monanHbL, 25% - peDKUE.
BepositHocTh, uTO cTyneHTtke KpacaBuHolt mnoHpaButcs OproHeT, paBHa 0,7,
ononauH - 0,8, peokuit - 0,6. HaifTu BEposSITHOCTH TOTO, YTO HayJady BHIOpaHHBIN
cTyneHT noHpaButcs KpacaBuHoii

4 B wMarasuH TOCTYNWIA DSJEKTPUYCCKHAE JAMIIOYKH OJHOTO THIIA,
M3TOTOBIICHHBIE HAa YETHIPEX 3aBOJIaX: ¢ IEPBOro 3aBoa - 250 miT.; co BToporo - 525
IIT.; C TpeThero - 275 mr. u ¢ 4verBeproro - 950 mr. BeposiTHOCTH TOro, 4To
nammouka mporoput 6onee 1 500 wacos, nis mepBoro 3aBoaa pasHa 0,15, mns
BToporo - 0,30; mys Tpetwero - 0,20 u werBepToro - 0,10. I[Ipu packimanke mo moiakam
MarasWHa JaMIOYKH ObUTM TepeMemanbl. KakoBa BEpPOATHOCTH TOTO, YTO
KYIUICHHas jjammoydka rnporoput 6osiee 1 500 yacon?

5 C 1-ro cranka Ha coopky nocrymnaet 40 %, co 2-ro — 30 %, ¢ 3-ro — 20 %,
¢ 4-ro — 10 %. BepostHocTu Opaka miisa kaxaoro u3 craakos 0,1 %, 0,2 %, 0,25 %,
0,5 % cooTtBercTBeHHO. HaiiTu BEpOSITHOCTH TOTO, YTO MOCTYIHUBINASA HAa COOPKY
JeTanb — OpakoBaHHasl.

6 Ilpu paspeiBe cHapsima oOpasyrorcs 10% kpymHbBIX ockoyikoB, 60%
cpenaux u 30% wmenkux. BeposTHOCTh mpoOuBaHus OPOHU KPYITHBIM OCKOJIKOM —
0,7, cpenaum — 0,2 u menkum — 0,05. M3BecTHO, 4TO B OPOHIO IOMaa OCKOJIOK.
Haiitu BeposiTHOCTBH TOTO, 4YTO OPOHS IpOOUTa

7 Ha cGopouHoe npeanpusiTue NoCTYIMUIN OJJHOTUITHBIC KOMITJIEKTYIOIIHNE C
TPEX 3aBOJIOB B KOJIMYECTBE: 35 ¢ mepBOro 3aBoja, 25 co BToporo u 50 ¢ TpeThero.
BeposiTHOCTh KauecTBEHHOTO WM3TOTOBJICHUsI M3Jenuil Ha nepBoM 3aBojie 0,8, Ha
BTopoMm 0,7, Ha TpetheM 0,8. KakoBa BEpOATHOCTH TOTO, UTO B3ATOE CIy4YalHBIM
00pa3oM u3JIeTue OKaKETCs] KAYeCTBEHHBIM?
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8 B wMarasun mnoctynmia HOBas MNPOAYKIUS € TpeX HPeapHsITHH.
[IponeHTHBIN cocTaB 3TOM NMpoAyKuuU chaenytoumid: 20% - OpoayKuust IepBOro
npeanpusatus, 30% - npoaykuus BToporo mnpeanpusTtus, 50% - npoaykuus
TpeThero npeanpusTus; gaiee, 10% npoaykuuu NepBoro NpearpusiTUS BBICIIETO
COpTa, Ha BTOPOM NpeanpusaTuu - 5% u Ha TpeTbeM - 20% NpOoayKUUU BBICIIETO
copra. HaliTu BEpOSITHOCTH TOTO, YTO CIy4ailHO KYIUIEHHas HOBas MPOMYKLIHS
OKaKETCS BBICILIETO COPTA.

9 B mnwupamuae yCTaHOBICHO 5 BHUHTOBOK, M3 KOTOPBIX 3 CHAaOKEHBI
ONTUYECKAM TPHULIEIOM. BEpOATHOCTH TOro, 4TO CTPEIOK MOPA3UT MHUIIEHb MPH
BBICTpEJIC W3 BUHTOBKH ¢ mpuiiesoM paHa 0,95, nis BunTOBKM O3 mpurena — 0,7.
Haiitu BeposSITHOCTH TOT0, YTO MUILICHb OYAET MOPaXeHa, €CJIN CTPEJIOK IPOU3BEIET
OJIMH BBICTPEJI U3 HAYJ1auy B3ATOW BUHTOBKH.

10 Ilo camomneTy mpou3BOAUTCS 3 BBICTpENa C BEPOSITHOCTSIMHU MOTMAaHUSI
0,5; 0,6; 0,8. Jlns BBIBOJA camoJieTa M3 CTPOS 3aBEIOMO JOCTATOYHO TPEX
NONAIaHNUN; IPU OJHOM IIONAJAaHUU CaMOJIET BBIXOJIUT U3 CTPOSI C BEPOATHOCTHIO
0,3; mpu ABYX NonajaHusax — ¢ BeposATHOCThIO 0,6. HaliTh BEpOSATHOCTH TOTO, UTO B
pe3yJibTaTe TpeX BBICTPEIOB CAMOJIET OyeT COUT.

11 Ha cOopky TeneBM30pOB IMOCTYMAalOT MHUKPOCXEMbI OT JABYX
noctaBIIUKOB, npuueM 70% wMukpocxeM OT mepBoro mnocraBmuka, 30% — or
BTOpOro. bpak Mukpocxem mepBoro mocrabiiuka coctaBisieT 2%, BToporo — 3%.
KaxoBa BeposITHOCTD, YTO B3siTas HAayauy MUKPOCXEMA OKAKETCS OpaKoBaHHOM?

12 N3BectHO, u4TO B cpeanHeM 95%  BbIIyCKaeMOM IPOAYKIIMHU
YAOBJIETBOPSIIOT CTaHAAPTY. YTPOLIEHHAs CX€Ma KOHTPOJS MPU3HAET MPUTrOAHOU
MPOAYKIHIO ¢ BEpOSTHOCTHIO 0,98, eciin oHa cTaHmapTHA, U ¢ BepossTHOCTHIO 0,06,
€clIM OHa HecTaHjapTHa. ONpenenuTh BEPOATHOCTh TOTO, YTO B3ATOE Haydaudy
U3JEIUe MPOMIET YIPOILICHHBIN KOHTPOJIb

13 B rpynme cnoptcmenoB 20 JBDKHUKOB, 6 BETOCHUIIEAUCTOB U 4 OeryHa.
BeposATHOCTE BBITTOJIHATH KBATH(PUKAIMOHHYIO HOPMY TaKoBa: Juist JbbkHUKa— 0,9,
s Benocunenucra—~0,8. u s 6eryna—~0,75. HaiiTu BepoOSTHOCTH TOTO, YTO
CIIOPTCMEH, BEIOPaHHBIN Hay1ady, BHITOJHUT HOPMY

14 Tlaccaxxup MOXKET OOpaTUTHCS 3a MOJyYCHHEM OWIeTa B OJHY M3 TPEX
Kacc. BepositHocT oOpareHust B KaXIyI0 KacCcy 3aBUCAT OT UX MECTOIOJIOKECHUS
u paBHbl cooTBercTBeHHO 0,4, 0,35, 0,25. BeposTHOCTH TOro, YTO K MOMEHTY
MpUX0Jia Maccaknupa UMEIOIIHNECs B Kacce OmiIeTsl OyAayT pacipoiaHbl, paBHA s
niepBoi kaccel 0,1, mst BTOopoit — 0,2, nist Tpetbeid — 0,3. [laccaxkup HampaBuiics 3a
ouneroMm. KakoBa BeposSITHOCTH TOTO, YTO OH IMPUOOPETET OmteT?

15 B nepBowm smuke conpepxutcsa 20 neranei, u3 HuX 15 cTaHIApTHBIX; BO
BTOpoM — 30 meranei, u3 HUX 24 CTaHIAPTHBIX; B TpeTbeM — 10 neraneid, u3 HUX
6 craHpapTHbhIX. HaliTh BEpOSATHOCTH TOTO, YTO HayAady M3BJIICUECHHAs JIETAIb U3
HayJady B3ATOrO SIIMKa—CTaHIapTHas
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16 B naByx smmkax uMmeercs mo 15 jgeraned, w3 KOTOpPBIX 1o 3
OpakoBaHHBIX, B TpeTbeM 20 peraneil, u3 KOTOpheIx 2 OpakoBaHHBIX. KakxoBa
BEpPOSTHOCTH B3ATh OPaKOBAaHHYIO JETaJIh U3 Haylady BRIOPAHHOTO SIIAKA?

17 Wnps Mypowmer BbIOMpaeT MyTh. BepoATHOCTH TOro, 4TO OH MOMIET
npsiMo, paBHa 1/3, HaNEBO - Y4, B OCTaNBHBIX CIy4asix €My OCTAaeTCsl UATH HAMpaBo.
Ha BeiOpanHOM miyTH oH BcTpeTHT Cos10BbsI-Pazbolinuka ¢ BepostHocTsamu 1/10, 1/3
u 1/5 coorBercTBeHHO. KakoBa BeposiTHOCTh UX BCTpeun?

18 3akomupoBanHbI TekcT coaepxkutr 40% A-cumBonoB u 60% B-
cUMBOJIOB. BeposiTHocTh ommOku npu nepepade A-cumBona pasBHa 0,15, mpu
nepenadye B-cumBona — 0,2. HaliTi BEpOsITHOCTH MOTy4eHUS OIIMOOYHOTOCUMBOJIA.

19 U3 3aroToBieHHOM [JIsi TOCEBa MIIEHUIIBI 3€PHO IEPBOrO COpPTa
cocrasisier 40%, Broporo copra — 50%, tperbero copra — 10%. BepostHOCTB
TOTO, YTO B30HIET 3epHO mepBoro copta paBra 0,8, Broporo — 0,5, Tpetsero — 0,3.
Haittu BeposITHOCTB TOTO, YTO B3OMAET HAYTa]l B3ATOE 3€PHO

20 Ha cknan eXemHEBHO IOCTYINAIOT JeTalud ¢ Tpex mnpeanpustuid. C
nepBoro — 30 geraneid, co Broporo — 20, ¢ tpetbero — 40. YcraHoBieHo, 4to 2, 4 u
5 % mpoAYKIIMU ATUX MPEANPHUATHH, COOTBETCTBEHHO MMEIOT AedexTol. Haiitu
BEPOSITHOCTH TOT'O, YTO B35ITasl HayraJ JeTallb OyaeT AeeKTHa.

21 Ha 3aBoje, M3rOTOBJISIOIIEM OOJTHI, TEepBasi MallMHA TPOM3BOIUT 25%,
BTOpas - 35%, tperbs - 40% Bcex m3menuii. B mx mpoaykiuum Opak COCTaBJIsSeT
COOTBETCTBEHHO D, 4 1 2%. KakoBa BEpOATHOCTh TOTO, YTO CIIyYaitHO BEIOPAHHBIN OOIT
NePEKTHBIN?

22 Tpu 3aBoja BBIMYCKAIOT OJMHAKOBYIO MPOAYKIHi0. IlepBbIil 3aBOj
BeimyckaeT 20% Bceit mpoaykiuu, BTopoit -30%, ocransHoe - Tpetuii. Kak mpasuiio,
y niepBoro 3aBoja 10% OpakoBaHHBIX U3Jenui, y BToporo - 15%, y tpetsero -5%.
Haiitu BeposiTHOCTH TOTO, YTO KYIUICHHOE M3/ieNie Oy1eT OpakoBaHHBIM

23 B TeneBU3MOHHOM aTeibe uMeeTcs 4 KnHeckona. BeposaTHocTa Toro, 94To
KMHECKON BBIIEPKUT TAPAHTUMHBIA CPOK CIY:KObI, COOTBETCTBEHHO paBHBIO,S;
0,85; 0,9; 0,95. HaiitTu BepOATHOCTb TOI'0, YTO B3SThIM HayJadyy KHHECKOI
BBIJICP)KUT TaAPAHTUHHBIN CPOK CITY>KOBI

24  Crapuk oOpamaeTcss K 30JI0TOM pBIOKE C TpeMs pa3IndyHbIMHU
npocs06amu. BeposTHOCTH TOTO, UTO OH TIOMIPOCUT HOBOE KOPBITO ISl CBOCH CTapyXu
B 1epBbIi pa3, paBHa 0,7. Bo Bropoii u Tpetuii - 0,2 u 0,1. BeposaTHocTu ncnonHeHus
npockObl peIOKOM - 0,8, 0,3 u 0,1 coorBercTBeHHO. KakoBa BEpOSITHOCTH
pUOOPETEHHS CTAPUKOM HOBOTO KOpHITA?

25 B Ckotnang-Apne nexypsar Jlecrpeiin, Xonkunc u ['percon. Jletictpeiin
3a0HpaeT MOJIOBUHY BCEX [, XOMNKUHC U ['percoH AensT ocTaibHbIE MOPOBHY.
BeposTtHocTH packpbITus TpecTyIuieHMH y Hux coorBercTtBeHHo 0,5, 0,3, 0.4.
BwmecTe chinku He paboTatoT. HailTi BEposSTHOCTB TOTO, YTO Hay/layy BHIOpaHHOE
PECTYIJIEHUE OKAXKETCSI paCKPBITHIM

29



26 COopimuK moyrydua 3 KOpoOKH JIeTaliel, U3rOTOBICHHBIX 3aBoj oM Ne 1, u
2 KOpoOKHM JeTajeii, H3roTOBIEHHBIX 3aB0I0M Ne 2. BeposTHOCTB TOTO, 4TO ACTalb
3aBona Ne 1 crannaptHa, paBHa 0,8, a 3aBoma Ne 2 — 0,9, COopmuk Haygaqy u3BJIeK
JeTanbh M3 HayJady B3sATON KOpoOku. HaiiTu BepOSTHOCTH TOTO, YTO H3BJICUEHA
CTaHAApTHAS JIeTalh

27 JUist  ylIydllleHHsT KadecTBa PaJHOCBI3M  HMCHOJB3YIOTCS  JBa
paauonpueMHuKa. BeposTHOCTh npuemMa CUTHalla KaKIbIM MpUueMHUKOM paBHal,s,
U 3T CcoObITHS (TpUeM CHUTHajla TPUEMHUKOM) He3aBUCUMBL. OnpenenuTh
BEPOSITHOCTh MpHUEMa CUTHAJIA, €CJIM BEPOSITHOCTh 0€30TKa3HOM pabOThI 3a Bpems
ceaHca paJInOCBA3M ISl KAKJI0T0 IpreMHuKa pasHa 0,9

28 B wuncTuTyTe 4 dakynprera. Ha BTOpOoM dakynbrere yuuTcs B 2 pasa
OOJIBITIE CTYACHTOB, YEM Ha TPETHEM, Ha TPETHEM B 3 pa3a OOJIbIIIe, 4eM Ha MIEPBOM,

Ha YETBEPTOM B S pa3 Oosble, yeM Ha nepBoM. KomnuectBo 0monannok: 10% , 5%
, 20% u 15% coorBercTBeHHO. OmpenenuTtb BEPOATHOCTh TOrO, YTO CTyAEHTKa [nama —
OJIOHIMHKA

29 Tpw OXOTHWKA BBINIUIM HAa OXOTY M BCTPETHJIM MeIBens. BeposTHOCTH
NomaiaHusl KaKJIbIM U3 OXOTHUKOB paBHa (0.6. BeposTHOCTH yOUTh MenBens Impu
onHoM mnomnanannu paBHa 0.3, mpu nByx — 0.6, mpu TpexX BBICTpENax MEIBEIb
HaBepHska yourt. KakoBa BEpOSITHOCTh TOTO, YTO OXOTHHUKH BEPHYTCS C OXOTHI C
MEJIBEIEM, €CJIM KAl U3 HUX BBICTPEIUT MO OJJHOMY pa3zy?

30 ®ens mpumien B Thp. B mkady Haxonarcs 5 BUHTOBOK, 3 U3 KOTOPBIX
CHAOXXEHBI ONTUYECKUM TIPUIIEIOM. BEepOosSTHOCTH TOTO, YTO HAIIl CTPEJIOK MOPA3UT
MUIIEHb MPU BBICTpPEJIC U3 OOBIYHOW BUHTOBKH, paBHa 0,6. OnTuueckuil mpuien
YBEJIMYUBAECT BEPOSATHOCTH MOMANAHUS HAa TpeTb. HallTh BEpPOSATHOCTH TOTO, YTO
Deng nonai B 1LIETIb.

31 B marasunHe Tpu XOJIOJUIBLHHUKA B KOTOPHIX 3aKaHYMBACTCS MOPOKEHOE.
B nepBoM 4 6enbIx U 6 MIOKONAIHBIX, BO BTOPOM - 2 OCIBIX U 8 IOKOJAIHBIX, B
TpeTbeM - 3 OenblXx W 7 mIoKoJaaHBIX. Hayram BBIOMpaOT XOJOAWIBHUK U
BBIHUMAIOT U3 HETO MOpokeHoe. OnpeneIuTh BEPOSITHOCTh TOTO, YTO OHO Oelioe.

32 B oduce ectb yeTbipe HOYTOyKa HW3TOTOBJICHHBIX KOMMaHWeH , 6
KOMIIaHUEH , 8 koMmaHuel u Ba, KOTOPbIC MPOU3BOANT . ['apaHTHH, YTO HOYTOYKH
ATUX KOMIIaHUWA OyayT paboTaTh B T€UEHUE TapaHTUHHOrO cpoka 0e3 peMOoHTa
coctaBisaroT 70%, 80%, 85%, u 55% nna xaxnod w3 Hux. HyxHO HailTh
BEPOSATHOCTb, UTO BHIOpaHHBIH HOYTOYK OyneT padoTarh 0e3 peMOHTa B TEUEHHE
FapaHTUINHOIO CPOKA.

33 Ha ckian mocTymnarT TeneOoHbI TpeX 3aBOJIOB, MPUYEM 0 TeIe(POHOB
MepBOTO 3aBoj1a cocTaBisieT 25%, BToporo - 60%, Tpethero - 15%. U3BecTHO Takxke,
YTO CpeAHUI MPOIeHT TenedoHoB 0e3 Opaka /s mepBoit padbpuku coctasisiet 2%,
BTOpOMH - 4%, TpeTrhei - 1%. HailTu BeposiTHOCTh TOTO, 4TO Hayraj B3SThld TenedoH
OKa)eTcsi ¢ OpaKkoM.

34 JlBurartenb pabOTaeT B TPEX peKUMaX: HOPMAIbHOM, (POPCUPOBAHHOM U
Ha X0JIOCTOM X0Ay. B pekuMe X0n0cToro xoia BEpOATHOCTD €r0 BbIX0/a U3 CTPOs
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pasHa 0,05, npu HopmanbHOM pexume padotsl — 0,1, a ipu popcupoBanHoMm — 0,7.70% BpeMeHH ABHUraTEIlb
paboTtaeT B HOpMaIbHOM pexume, a 20% — BpopcupoBanHoM. KakoBa BEpOSITHOCTS BBIXOA U3 CTPOS ABUTATEIS BO
BpeMspaboThI?
35 Ha cknaa moctynwio 2 nmaptum usnenuid: nepsas — 4000 mTyk, BTopas —
6000 mryk. CpenHuil NPOLEHT HECTAHIAPTHBIX M3JEIMI B IEPBOM NapTHH
cocrtasisieT 20%, a Bo Bropoit — 10%. HaliTu BEpoSITHOCTB TOTO, YTO HayAauy B3sITOE
CO CKJIaJla U3/IeJIUE OKA3aJIOCh CTAHIAPTHBIM.

36 B crymeHueckod rpymme 3 dYelOBEKa WMEIOT BBICOKHH YpOBEHB
MOATOTOBKH, 19 denoBek — cpeHuid U 3 — HU3KUH. BeposSTHOCTH ycnenHon caauu
9K3aMEHa [ JAHHBIX CTYJAEHTOB COOTBETCTBEHHO paBHbl: 0,95; 0,7 u 04.
N3BecTHO, uT0. KakoBa BEpOSITHOCTH TOT'O, UTO HEKOTOPBIN CTYACHT CJ1all 9K3aMeH?

37 Tpu opranuzaiuu NpeaCTaBUIU B KOHTPOJBHOE YNpaBIICHUE cUeTa JJis
BBIOOpOUYHOM TpoBepku. [lepBasi opranuzamus npeacraBuia 15 cuetos, Bropas —
10, tpetbs — 25. BeposATHOCTM MNPaBUIBHOTO O(OPMIIEHHS CYETOB Y 3STUX
OpraHu3aluid U3BECTHBI W COOTBETCTBEHHO paBHbl: 0,9; 0,8; 0,85. Onpenenutsb
BEPOSITHOCTh TOTO, YTO BBIOPAH OJIMH CUET M OH OKa3aJICS MPABUIBHBIM.

3aganue 2

1 B mepBoM KOHTeiHepe HaxoauTcs 25 nperanei, cpeau KOTopeix 10
OpakoBaHHBIX. Bo BTOpoM Haxonutcs 50 nmeraneit, u3 Kotopbix 30 OpakoBaHHBIX.
B Tpethem konteitHepe - 50 nmeranei, cpeau kotopbix 40 OpakoBaHHBIX. 3
CJIy4ailHO BEIOpAHHOTO KOHTEMHEpa U3BJIEKAETCS OJIHA JE€Tallb, KOTOpas OKa3alach
KauecTBeHHOU. OmnpeAenutb BEpPOATHOCTh TOTO, YTO AETallb OblLIa WU3BJICUYECHA W3
IIEpBOr0 KOHTEHWHEPA

2 B mepBoM KoHTeWiHepe HaxomuTcs 25 pgeraneit, cpeau kotopbix 10
OpakoBaHHBIX. Bo BropoM Haxonutca 50 neranei, u3 Kotopbix 30 OpakOBaHHBIX.
B Tperbem konteiiHepe - 50 nperanei, cpeau kotopbix 40 OpakoBaHHBIX. U3
CJIy4ailHO BBIOpaHHOTO KOHTEMHEpa U3BJIEKAETCS OJIHA JETallb, KOTOpas OKa3alach
KayecTBeHHON. OmpenenuTb BEpOSITHOCTh TOrO, YTO JAETalb ObUIa H3BJIEUEHA W3
IIEPBOr0 KOHTEHHEPA

3 Arpodupma 3akynaeT KypuHbIe Si1a B IByX JOMaIIHUX Xo3siicTBax. 40%

SIMI] U3 TIEPBOTO XO35KMCTBA — SKIA BBICIIEH KaTErOpUH, a U3 BTOPOTO XO35K- CTBA
— 20% sun BeICHIe Kateropuu. Bcero Beiciiyro kareropuro momydaet 35% smn. Haiinure
BEPOATHOCTH TOT'O, UTO ﬂﬁHO, KYIIJICHHOC Y 9TOMU aI‘pO(bI/IpMLI, OKa- XCTCA U3 CpPBOro XO03SHUCTBa

4 HmeroTcs TpU YpHBI: B IEPBOMl M3 HUX 5 OenbIXx U 4 YepHBIX 1Iapa, BO
BTOpOM — 3 O€NbIX U 6 YEPHBIX, B TPEThel — 2 OenbiX U 7 yepHbIX. M3 BIOpaHHOM
HayTaJ ypHbI BBIHUMAIOT 11ap. OH oka3zancs uepHbIM. HaliTu BEpOSITHOCTB TOTO, YTO
ATOT IIAp BBIHYT U3 MEPBOM YPHBI
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5 Hexotopoe uzgenue BbIMYCKAIOT TpeMs 3aBoaaMmu. OO0beM MPOLyKIUH,
MOCTaBIISIEMbI BTOPHIM MPEANPHUSITHEM, B 2 pa3a MPEBHIIIAET COOTBETCTBYIOIINE
00BEMBI IPOAYKIIMIA MEPBOTO U TPEeThero npeanpuatuid. Jlons Opaka B cpenHem
COCTaBJISIET Ha TiepBoM Tipeanpustun 5%, Ha BTopoM - 20%, a Ha TpetbeM - 10%.
B nponaxy noctynuia naptusi JaHHOro usnaenus. KymieHHoe usgenne oka3aioch
OpakoBaHHBIM. KakoBa BEpOSTHOCTH TOTO, YTO OHO OBUIO BBINMYIICHO TPETHUM
IpeaNpUsTHEM?

6 OpauH U3 TPEX CTPENKOB BHI3BIBACTCSA HA JIMHHUIO OTHS M MPOU3BOIUT JBA
BBICTpeIia. BEpOATHOCTh MonagaHusi B MULIEHb IPU OJHOM BBICTpEJIE ISl IEPBOTO
crpenka pasHa 0,3, mist Broporo - 0,5; mia tpersero - 0,8. MumeHp He nopaxeHa.
Haiit BEpOSITHOCTB TOTO, YTO BBICTPEIIbI IPOU3BEACHBI IEPBBIM CTPEIKOM.

7 Ha cxknag nmocrynaer mnpoxykiusi 3-x dadpuk. [lpudyem npomykius
nepBoi (adpuku cocrasisieT 20%, BTopoit — 46% u Tpetheit — 34%. M3BecTHO,
YTO CPEHUI MPOLIEHT HECTAHJAPTHBIX U3Aeiuil 11l nepBoil ¢hadpuku paBeH 3%,
st BTopoil — 2%, nns tpetbeid — 1%. HalTu BeposITHOCTh TOTO, YTO HayAady
B3SATBHIC W3JENUs TPOU3BEJEHH Ha TMepBOM ¢adpuke, €clii OHM OKa3ajJucCh
HECTaHJapTHBIMU

8 Uwcmo Tpy30BBIX MAIMH, TPOE3KAOIINX 10 II0CCe, Ha KOTOPOM CTOUT
OEH30KO0JIOHKA, OTHOCUTCSI K YMCITY JITKOBBIX MallliH, KaK 3:2. BeposTHOCTH TOTO,
yTO OyACT 3alpaBlAThCs Tpy30Bas maliuHa, paBHa 0,1; 11 JITKOBBIX MAIlIUH ATa
BeposTHOCTB paBHa 0,2. K 6eH30K0JI0HKE Mo IbeXaia MallliHa JjIs 3arpaBky. Haltu
BEPOSITHOCTbh TOT'O, YTO 3TA MAIIMHA TPYy30Bast

9 Ha Ttpex craHkax-aBTOMaTax OOpaOaTHIBAIOTCS OJHOTHITHBIC IETaH,
MOCTYMaoIIKe nociie 00padoTku Ha oOmui koHseiep. IlepBoiii cTanok gaeT 2%
Opaka, BTopoii — 7%, tpetuii — 10%. [Ipon3BoauTeI-HOCTH IEPBOTO CTAaHKA B 3 pas3a
00JIbIlIe MPOU3BOJIUTEIBHOCTH BTOPOTO, a TPEThEr0 — B 2 pa3a MEHbBIIE, YeM
BTOporo. KakoBa fomsi neTaneil mepBoro craHka cpend OpakoOBaHHBIX JeTaneil Ha
KOHBelepe?

10 [Ba cTpeinka HE3aBUCHUMO JIPYT OT ApPYyra CTPENSIOT MO0 MUIICHH, Jenast
KaXJIbId 10 OJHOMY BBICTpENy. BepoaTHOCTh monajaHusi B MUIIEHD JIJIsl IEPBOTO
ctpenka pasHa 0,8; ana sroporo — 0,4. Ilocne cTpenbObl B MUllieHW 0OHApYKEeHA
onHa rpobomnHa. KakoBa BEpOSATHOCTH TOTO, YTO OHA IPUHAJICKUT 1-My cTpenKy?

11 TexHuueckoe yCTPOWCTBO BBIMAET M3 CTPOS, €CIM OTKAXYT HE MEHEE
JIBYX W3 TPEX HE3aBHCHMO PabOTaOINX AIEMEHTOB. BepositHocTr oTka3oB 1-ro, 2-
ro, 3-r0 3JIEMEHTOB COOTBeTCTBeHHO paBHkbl 0,2; 0,4; 0,3. I3BecTHO, 4TO YCTPOUCTBO
oTka3asio. HailTu BEpOSITHOCTh TOTO, YTO OTKa3ainu 1-i U 2-1 3JIEMEHTHI.

12 B nByX slmKax UMEIOTCS paguojiamibl. B mepBoM sIMKe COAEP>KUTCS
12 nammn, n3 Hux 1 HecranmaptHas; Bo BTopoMm 10 nmamr, u3 HuX | HectanaapTHas.
N3 mepBoro smmka Hayjady B3dTa JlamIla U TEPETOXKEHa BO BTOpou. Hawntu
BEPOSITHOCTh TOr'O, YTO HAyJady HU3BJICUEHHAs M3 BTOPOro SIIUKA Jiamrma OyaeT
HECTaHJAPTHOM.
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13 MHUmerorcst Tpu maptuu aetainedt mo 30 neranmedd B Kaxkaou. Ywucio
CTaHJAPTHBIX JETajJeH B IEPBOM, BTOPOU U TPETHEN NAPTUAX COOTBETCTBEHHOPABHO
20, 15, 10. 13 Haynauy B34TOW MapTUM HAayJady U3BJICUCHA JI€Tallb, OKAa3aBIIASICS
CTaHJapTHOM. 3aTeM U3 TOW K€ MApTUM BTOPUYHO HayAady HU3BICKIM JI€Tallb,
KOTOpAasi TAKXKE OKa3allach CTaHAApPTHOW. HaWTu BEPOSTHOCTH TOTrO, YTO JETAIH
OBLITM M3BIICYEHBI U3 TPEThEH MAPTHH

14 Kommanus IO CTpaxOBaHUIO aBTOMOOWJIECH pa3/iessieT BOJUTeNeH Ha TpH
Kkiacca, kotopsie BkiaodaroT 20%, 50% wu 30% BoauTenel COOTBETCTBEHHO.
BeposiTHOCTH TOTO, YTO B TEUEHHE T'0Jla BOJAUTENb OMAACT B aBaputo, paBHbl 0,01,
0,03 u 0,1 cooTBeTCTBEHHO IS KaXA0T0 Kiacca. Hayran BeIOpaHHBIN BOUTENb B
roJia MOJAPsJI U3 ISTH JIET CPOKA CTPAXOBKH IOMNaj B aBaprio. KakoBa BEpOsITHOCTh
TOTO, YTO OH OTHOCHUTCS K TPEThEMY KJIaccy?

15 Jleranu, U3roToBjIsieMble LIEXOM 3aBOJA, MOMAAAI0T /Ul IPOBEPKU UX Ha
CTaHAAPTHOCTh K OJHOMY M3 JBYX KOHTPOJEPOB. BEpOSTHOCTH TOro, 4TO IETAIb
nonajaeT K MnepBoMy KOHTpoiepy, paBHa 0,6, a ko Bropomy — 0,4. BeposiTHOCTB
TOr0, YTO TOJIHAsl JETallb OyJeT NpU3HAHA CTAHIAAPTHOM MEPBBIM KOHTPOJIEPOM,
paBHa 0,94, a BropeiMv—0,98. I'ogHas nerans npu NpoBepke OblIa MPU3HAHA
craHgapTHOM. HalTu BEpPOSITHOCTH TOrO, YTO ATy J€Tallb NPOBEPHI IIEPBBIN
KOHTpOJIEP.

16 Ha 3aBoje, HU3rOTOBIIAIOIIEM OOJITHI, TIepBas MalTuHA MPOU3BOIUT 25%,
BTOpas - 35%, tperbs - 40% Bcex uznenuil. B ux mpoaykiuu Opak cocTaBisieT
COOTBETCTBEHHO 5, 4 u 2%. Cny4yaiiHO BIOpaHHBIN U3 MPOAYKIIMHU OOJNT OKa3ayics
nedextasiM. KakoBa BEpOSATHOCTB TOTO, YTO OH ObUT IPOU3BEACH IEPBOMMAIITMHOMN ?

17 Tlpenmnonoxum, uyto 5 myxurH u3 100 u 25 xenmun u3z 10000 sBnstoTes
nanbToHMKamMu. Hayram BbIOpaHHOE JMIIO CTpajaeT dalbToHU3MOM. KakoBa
BEPOATHOCTb, YTO ATO MY>KUMHA?

18 B nByx makerax no 20 koH(deT oquHaKOBOW (OPMBI, B IIEPBOM MaKeTe 5
KOH(DET ¢ HAaUMHKOM, a BO BTOpoM - 8. Hayram BeiOpanHas koH(eTa oKazaiach C
HaunHKOM. HaliuTe BepOSATHOCTH TOTO, UTO OHA ObLIa BEIHYTA U3 BTOPOTO MAKETA.

19 Tpu 3aBoma BBHIMYCKAIOT OAMHAKOBYIO Tpoaykmuio. [lepBeiii 3aBoj
BeimyckaeT 20% Bceit mpoaykiuu, BTopoit -30%, ocransHoe - Tpetuii. Kak mpasuiio,
y miepBoro 3aBojaa 10% OpakoBaHHBIX W3aeNUi, y BToporo - 15%, y Tperbero -5%.
Ecnu u3BecTHO, YTO KyIUIGHHOE H37enue OpakoBaHHOE, HATH BEPOSITHOCTh TOTO,
YTO 3TO MPOAYKLHS BTOPOTO 3aBOJIA.

20 TI'mama moruia 3a KOPMOM JIsl cBoei kKomku. B marasune 60% kopma —
ato «Buckac», 25% - «®puckac», ocraiibHoe - «Kutekar». BeposarHocTs TOTrO,
KYIUICHHBIA KOPM MOHpaBUTCA Kolke i «Buckaca» paBna 0,6; s «Ppuckaca»
u «Kurekaray - 0,9 u 0,5 coorBeTcTBeHHO. KYIJIEHHBIN KOPM TOHPABUIICS KOIIKE.
KakoBa BeposiTHOCTB, uTO 3T0 ObLT «Dpuckac»?

21 B naByx smukax wumeeTcs 1o 15 neraneil, W3 KOTOphIX 1O 3
OpakoBaHHBIX, B TpeTheM 20 geraneil, 3 KoTopbix 2 OpakoBaHHBIX. Ecnu
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W3BECTHO, YTO JACTaIb OpaKkoBaHHAs, KAKOBA BEPOSITHOCTD, YTO OHA M3 TPEThEH ypHBI?

22 B nmepBoii kopoOke coxepxurcs 20 paguonamn, U3 HUX 18
CTaHJIapPTHBIX; BO BTOpPOW KOpoOke—10 mamm, u3 HUX 9 cTtanmapTHbIX. VI3 BTOpOI
KOpOOKH HayJady B3sTa JlaMIia U Mepesio’keHa B epByl0. HailTu BepOSTHOCTHTOTO,
YTO JIaMIIa, HayJja4y U3BJICUCHHAs U3 TIEPBOM KOPOOKH, OyIeT CTaHAapTHOM.

23 Ha Ttpex craHkax-aBTOMaTax 00padaThIBAIOTCS OJHOTHUIIHBIE JETaJH,
NoCTymnaroIue nocie 0opadboTku Ha oOumii kouseiep. [lepBoiii cranok maet 2%
Opaka, BTopoii — 7%, Tpetuii — 10%. [Ipon3BoUTEIBHOCTH ITIEPBOIO CTAaHKA B 3 pa3a
0O0JIbIIIE TTPOU3BOAUTENLHOCTH BTOPOrO, a TPEThEro — B 2 pa3a MEHbIIE, YeM
BTOporo. KakoBa noins nerasneit BTOporo craHka cpeid OpakOBaHHBIX JieTajeil Ha
KOHBerepe?

24 ]lBa cTpenka HE3aBUCHMO JPYT OT JIpyra CTPEJSIOT [0 MUIICHH, Jesast
KQXJIbIil IO OAHOMY BBICTpEIly. BeposITHOCTh monajgaHusi B MUILIEHb ISl IEPBOTO
ctpesika pasHa 0,8; aia Broporo — 0,4. Ilocne cTpenbObl B MULIEHW OOHApYKEeHA
onHa npobouHa. KakoBa BEposSTHOCTh TOTO, YTO OHA IPUHAJIEKUT 2-My CTPEINIKY?

25 KoMImaHus 1Mo cTpaxoBaHHUIO aBTOMOOMIICH paszieliseT BOAUTECH Ha TpH
Kkjacca, kotopsie BkIodaroT 20%, 50% u 30% BoauTeneli COOTBETCTBEHHO.
BepositHOCTH TOTO, YTO B TE€UEHHE T'0J1a BOAUTEND MTONAeT B aBapuro, paBHbl 0,01,
0,03 1 0,1 cooTBeTCTBEHHO IS KOXKIOTO Kiacca. Hayram BeIOpaHHBIN BOIUTENH /1BA
rojia MoJApsJ U3 MATH JIET CPOKa CTPAXOBKU Momal B aBaputo. KakoBa BeposSTHOCTb
TOTO, YTO OH OTHOCHUTCS K TIEPBOMY KJiaccy?

26 COopImuK MOJyYnsT TPU KOPOOKH JIeTajeii, M3roTOBIEHHBIX 3aBOJIOM 1, 1
JIB€ KOPOOKH JieTaliei, M3TOTOBJIECHHBIX 3aBOIOM 2. BepoATHOCTh TOTO, UTO JIeTalb
3aBoja |1 cranmaptHa, paBHa 0,9, a 3aBoga 2 - 0,8. COOpUIMK M3BJIEK CTAHIAPTHYIO
JeTanb W3 Hayjady B3sATOM KopoOku. HaiiauTe BepoOsITHOCTH TOrO, YTO OHA
M3roToBjeHa 3aBojom Nel

27  Crapuk oOpamaercss K 30JI0TOM pbIOKE C TpeMsl pa3IuYHBIMU
npocb0aMu. BepoaTHOCTB TOTO, YTO OH MOMPOCUT HOBOE KOPBITO JIJIsl CBOEH CTapyXu
B IIEepBHIii pa3, paBHa 0,7. Bo Bropoii u tpetnii - 0,2 u 0,1. BeposiTHOCTH HCTIONHEHNS
pochObI pe10Koit - 0,8, 0,3 1 0,1 coorBeTcTBeHHO. ECM cTapuK BCe- TaKH MOy
HOBOE KOPBITO, KAKOBa BEPOSTHOCTH, YTO ATO MPOU3OIILIO cpazy?

28 Ha 3aBoje, U3roTOBISIONIEM OOJTHI, IIEPBasi MaIlMHA MPOU3BOAUT 25%,
BTOpast - 35%, tperbs - 40% Bcex m3genuit. B ux mpomykium Opak cOCTaBIsieT
COOTBETCTBEHHO 5, 4 n 2%. CnyyallHO BBIOpaHHBIN W3 MPOAYKIMU OOJIT OKa3ajics
nedexTHbpM. KakoBa BEpOSITHOCTh TOTO, UTO OH OBLT MPOU3BEAEH BTOPONMAIIIMHON?

29 Ha Tpex craHkax-aBToMaTax oOpabaThIBAIOTCS OJHOTHUITHBIC ICTalH,
MOCTYTAOIIKE TIocsie 00padoTku Ha oOmuii kouseiiep. [lepBriii cTanok gaet 2%
Opaka, Bropoii — /%, Tpetuii — 10%. [Ipon3BoanTENIHPHOCTH MEPBOTO CTAaHKA B 3 pa3a
0O0JIBITIE MPOU3BOUTEIHLHOCTH BTOPOTO, & TPETHETO — B 2 pa3a MEHBIIE, 4YeM
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BTOpOTO. KakoBa f071s eTanel TpeThero cTaHka cpeu OpakoBaHHBIX JAeTalieil Ha KoHBelepe?

30 (3amaua Ilynkape). B uropHom kiy0e MOJOBHMHA WUTPOKOB YECTHBIE,
MOJIOBMHA — TIyJIepbl. BEepOSATHOCTH BHITAIIUTE U3 KOJOBI KOpouis paBHa 1/8. [l
nryJiepa 3Ta BepOSITHOCTh paBHA 1. Cumsimuii epes; BaMU UTPOK BBITACKHBACT W3
KOJIOZBI KOPOJISI ¢ TiepBoro pa3a. KakoBa BEpOsSTHOCTb, UTO TIepe]] BaMH IIyJiep?

31 Ha ckman moctynaroT TenedoHbl TPEX 3aBOJIOB, MPUIEM J0JIs TeIePOHOB
IepBOTIo 3aBoj1a cocTanisieT 25%, Broporo - 60%, Tpethero - 15%. U3BecTHO Takxke,
YTO CpeIHMM IpoleHT TenedoHoB 0e3 Opaka st mepBoit hadpuku coctaBiset 2%,
BTOpOI - 4%, TpeTheit - 1%. HaliTu BeposTHOCTh TOT0, YTO HAyTaJl B3ATHIN TeaedoH
¢ OpakoM M3TOTOBJICH Ha IMIEPBOM 3aBO/IC.

32 Tpu opraHuzanuy OpeACTaBWIA B KOHTPOJIBHOE YNpPABICHHUE CUETA IS
BBIOOpOUHOM NpoBepkH. [lepBas opranuzanus npeacraBuia 15 cuetos, BTopas —
10, tpetbs — 25. BeposATHOCTM MNPaBUIBHOTO O(OPMIIEHHS CYETOB Y 3STUX
OpraHu3aInid U3BECTHBI M cOOTBeTCTBEeHHO paBHkI: 0,9; 0,8; 0,85. brut BeiOpan oauH
CYET U OH OKa3aJcs MpaBUIbHBIM. ONpeNeanuTh BEPOSITHOCTD TOTO, YTO 3TOT CYET
IPUHAJICKUT BTOPON OpraHU3aLHH.

33 B crynendeckoit rpymme 3 dYelOBeKa HMMEIOT BBICOKMM YpPOBEHB
MOATOTOBKH, 19 4yenoBek — cpeiHuil U 3 — HU3KUI. BEposSTHOCTH yCIICIIHOW Clauu
JK3aMEHa [JIs JAHHBIX CTYAEHTOB COOTBETCTBEHHO paBHbl: 0,95; 0,7 m 04.
N3BeCTHO, UTO HEKOTOPBIN CTYJAEHT caall 3k3aMeH. KakoBa BEPOSITHOCTh TOTO, YTO
OH OBbLJI TOATOTOBJIEH cpeaHe?

34 B marazumHe TpU XOJOJUIBHUKA B KOTOPHIX 3aKaHYMBACTCS MOPOKEHOE.
B nepBoM 4 6enbix U 6 MIOKOJAAHBIX, BO BTOPOM - 2 OeNbIX U § IIOKOJaJAHBIX, B
TpeTbeM - 3 Oenblx M 7 mIOKoJaaHbIX. Hayram BbIOMparOT XOJOIWUIBHUK U
BBIHUMAIOT M3 HEro MopoxkeHoe. OmnpeaenuTh BEpOATHOCTh TOro, 4TO Oeloe
MOPO’KEHOE U3BJIEKJIM U3 BTOPOTO XOJOIWIbHUKA.

35 B oduce ectb yeTbipe HOyTOYKa M3TOTOBJICHHBIX KOoMMIaHuedl A , 6
komnanued B, 8 komnanueir C u nBa, koTopblie mpou3Boaut D. I'apaHTuu, 4TO
HOYTOYKM ATHUX KOMMNaHUH OyqyT paboTarh B T€UEHUE TapaHTUUHOIO Cpoka Oe3
pemonTa coctaBiisitotr 70%, 80%, 85%, u 55% nna kaxnaoit u3z Hux. HyxHo HauTH

BEPOSITHOCTh, YTO BBHIOPAHHBIA HCIPABHBIH HOYTOYK NMPHHAIICKHUT K KOMITAHHSIM
CubD.

36 JlBurarenpb paboTaeT B TPEX peKMMax: HOPMaIbHOM, (POPCUPOBAHHOM U
Ha XO0JIOCTOM XoAy. B pexume X010cTOro xoaa BEpOSATHOCTh €r0 BbIXO/a U3 CTPOS
paBHa 0,05, mpu HOpMansHOM pekume padotsl — 0,1, a mpu dopcupoBantom — 0,7,
70% BpeMeHu pABUTaTENb paboTaeT B HOpMalnbHOM pexume, a 20% — B
¢dopcupoBanHoM. KakoBa BEpOSTHOCTH TOTO, YTO BO BpeMsi pabOThl JBUTATEINb
BBIIICT U3 CTPOS TP (POPCUPOBAHHOM peKUME PaOOThI?

37 Ha cxnaa noctynuio 2 naptuu uznenuit: nepsas — 4000 mtyk, Bropas —
6000 mryk. CpegHuil MPOIEHT HEeCTAaHAAPTHHIX M3MEIUN B MEPBOM MapTUU
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cocrasisieT 20%, a Bo Bropoit — 10%. Haynauy B3siToe co ckiiafa U3ieaueoKka3anoch CTangapTHeIM. HaliTi BEposITHOCTH TOTO,
YTO OHO U3 MIEPBOM MApTHUH.

KoHTpoJibHBbIE BOIIPOCHI:

1 Yro Takoe ciaoxHoe cooniTre?2 Uto Takoe rumore3a?
3 ®opmyna noxHOi BepositHocT4 Dopmyna baiieca

IpakTnueckoe 3ansaTue Ne 4,5:
BorunciieHue 0CHOBHBIX YHCI0BbIX Xapakrepuctuk ICB.

HOpHI{OK BBINIOJIHCHUSA 3aJlaHUA, METOAUYECKHEC YKA3aHHUA: - O3HAKOMHUTLCA C
TCOPCTUICCKUMHU ITIOJIOKCHUAMU 110 I[EIHHOI71 TEMC, - HU3YYUTb CXCMY PCHICHUA 3agad; -

BBITIOJTHATD 33/TaHHSI IPAKTHYECKOU PaObOTHI; - CPOPMYITHPOBATH BEIBOJ
Coaep:kaHHe 0TYETA: OTUCT 10 MPAKTUYCCKOM paboTe IOJDKCH COAEpPIKaTh: PACCYIKICHHS [0 PEIICHHIO 3a/1a4, HE0OX0IUMbIE
BBIYHCIICHHSI, OTBET;BBIBOJ 110 paboTe

Xapaxmepucmuku OuCKpemHoil c1y4aiuHoil 6e1UYUHbL

1) Martemarudeckum oxkuaanueM M (X) AMCKPETHOH CiaydailHOW BEMYUHBI X
HAa3bIBACTCSA CyMMa IPOU3BEACHUN BCEX BO3MOKHBIX 3HAUCHUM BEJIMYMHBI X HA COOTBET-
CTBYIOIIHE BEPOATHOCTH: M(X) = X1° p1+ X2 p2 + ... + Xn* Pn.

PaCCMOTpI/IM CBOMCTBA MAaTEMaTHIECCKOI0 OXKHUIAHMS.

1. Marematnueckoe OKUJAHUE UMEET Ty ke pa3MEpPHOCTb, UTO U cama CiydyaiHas
BEJINYMHA.

2. MareMaTtndeckoe OXHUIaHUE MOXKET OBITh KaK IMOJOKUTEIBHBIM, TaK U OTPHIIA-
TEJIbHBIM YUCJIOM.

3. MartemaTrueckoe OKuAaHUEe MOCTOSHHOW BenmuYrHbI C paBHO 3TOM MOCTOSITHHOM,
T.e. M(C) =C.

4. MaremaTu4ecKoe 0XKUJIaHUE€ CYMMbI HECKOJIBKHUX CITy4ailHBIX BEJIMYUH PABHO
CyMM€ MaT€MaTUYECKUX OXKUJIAHUHN 3TUX BEJIUYUH, T.€.

MX+Y+...+W)=MX)+M(Y) +...+MW).

5. MaremaTudeckoe 0KHJIaHHE MPOU3BECHNUS ABYX WJIM HECKOJbKHX B3aMMHO He3a-
BUCUMBIX CIIy4aWHBIX BEIIMYMH PABHO IMPOU3BEACHUIO MAaTEMaTUUYECKUX OXUJIAHUM ITUX
BenuuuH, T.e. M(XY) = M(X) x M(Y).

6. Maremarnueckoe OXHUIaHUE TMPOM3BEICHUS CIyYallHOW BEIMYWHBI HA TTOCTOSH-

Hyt0 C paBHO IIPOU3BEICHUIO MATEMaTHUUECKOIO OKUIaHUS CIIy4YalHON BEJIMYMHBI:
M(CX) = Cx M(X).

2) Aucnepcueid D (X) auckpeTHOH CiyvaliHOM BEJMYMHBI X Ha3bIBAaCTCS MaTeMaTH-
YECKOE 0KMJAHHUE KBaJpaTa OTKJIOHEHUS CIy4alHOW BEIWYMHBI X OT €€ MaTeMaTUYECKO-
ro oxunanus: D(X) =M [X — M(X)]?.

®opwmyna D(X) nocre Bo3BeeHus B cTeneHs U npeobpazosanuii umeet Bua:D(X) = M (X?) — [M(X)]%

Hucnepcus UMeeT pa3MEpPHOCTb, PABHYIO KBaApaTy Pa3MEPHOCTH CIIy4allHOM BEIM-UMHBI.

CBOWCTBA TUCTICPCHH:

1. JIucriepcus OCTOSSHHOM BeIMYMHBI Beerna pasHa Hymio: D(C) = 0.

2. IlocTOsSIHHBI MHOXKUTEITh MOYKHO BBIHOCHUTD 3a 3HAK JUCIIEPCUU, TTPEBAPUTEIHHO
BO3Bes ero B kBaapar: D(CX) = C? D(X).

3. Jlucnepcust anrebpanueckoil CyMMBbI IByX HE3aBUCUMBIX CIIy4alHBIX BEIUYNH
paBHa cymMme ux gucnepcueii: D(X +Y) = D(X) + D(Y).

3) CpenHUM KBaJIpaTHYECKUM OTKJIIOHEHHEM S (X) clTydaifHOM BeTMYMHBI X Ha3bIBa-

o(X)=.fD0E)
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€TCsl KOPEHb KBAaJIPATHBIN U3 €€ NUCTIEPCUU:
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CpenHee KBagpaTHIECKOE OTKIOHEHNE UMEET TY XK€ pa3MEpPHOCTD, YTO U CITy4daifHas BEJIMYNHA.

Crnydajinass BeJIMYMHA  HA3bIBAaeTCsA  LICHTPUPOBAHHOW, eciM  Maremaruyeckoe — oxupa- Hue M(X)=0, wu
cTaHiapTHU3NpoBaHHOM, eciin M(X)=0 u cpeaHee KBaApaTHUECKOE OTKIIO- HEHHE s=1.

IIpumep 1. Haiitn MmaTematideckoe oxxunanne M(X), nucnepcuro D(X) u cpeanee kBag-patndeckoe oTkioHeHHE $(X)
JICKPETHOH CIIy9aifHOM BEeTMYMHEI X, 33JaHHON 3aKOHOM pacIipeesieHus B Tadmume 1:

Tabiuma 1
X -5 |2 3 4
p | 04 03 [ 01 0,2
Pewienue. Matematudeckoe oxxunanne X Beraucisercs mo gopmyne:M(X) =-5x 0,4 +2x0,3+3x0,1 +
4x 0,2 =-0,3.
Jucnepcus BEIUUCIAETCS 10 hopMyIie:
D(X) = M(X?) - [IM(X)T,
3akoH pacnpeseneHus X2 npejcTaBieH B Ta0nuie 2:
Tab6muma 2

G 25 |4 9 16
p 0,4 0,3 0,1 0,2

MaremaTHueckoe OKUIaHue X2
M(X?) =25%0,4 +4x0,3 + 9% 0,1 + 16x0,2 = 15,3.
I/ICKOMaﬂ zmcnepcm:
D(X) = M(X?) - [M(X)]? = 15,3 -(-0,3)? = 15,21.
Tornaa cpenHee KBaIpaTUUCCKOE OTKIOHCHUE OYICT:
o(X)=.[DX) = J1521=39

Ilpumep 2. HezaBucumsble ciydaiiHble BeMYMHBI X ¥ Y 3aJlaHbl CICIYIOIINMH 3aKOHAMHPACTIPEIEIICHUSL:

X ) 2 4 Y 7 g
P 0,6 0,1 0,3 b 08 1 03
Haiitu MaTemaTHueckoe 0XUIaHuE CITydaiiHON BeTMYUHbI XY .
Pewenue.
M(X) =5%*0,6 + 2*0,1 + 4*0,3 = 4,4M(Y) = 7*0,8 +
9*0,2=7,4

M(XY) = 4,4*7,4=32,56

IlIpumep 3. TlpousBoautcs 3 BBICTpENa C BEPOSTHOCTSIMU TMOMaJaHus B 1enb, paBHbIMU p1= 0,4; p>= 0,3; ps = 0,6. Haiitu
MaTeMaTHYECKOTO OXHIaHWe OOIIero 4rcia NomaaaHuil. Pewenue. Yncio momagaHuil P IEPBOM BBICTpENIE €CTh CIydaiHas
BeNMMYMHA X1, KOTO- pas MOXKET MPHHUMATh TOJBKO JBa 3Ha4yeHWs: | — momamanue ¢ BeposTHOCThIO 0,4 m 0 — mpomax ¢
BEpOSTHOCTHIO 0,6.

M(X1) =04

Awnanorunaro M(X?) = 0,3; M(Xs) = 0,6.
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OGHIee YUCJI0 nona,uaHI/If/'I C€CTh cny'laf/'lHaH BCJIMYMHA, COCTOsAIAsA U3 CyMMbL nona-[[aHI/Iﬁ B KaXXJI0OM U3 BBICTPCIIOB:
X=X 1+Xo+Xa3.
M(X) = M(X1+X2+X3) = M(X1) + M(X2) + M(X3) = 1,3 nonagaHmuii.

IIpumep 4. BeposTHOCTS MOMaanus B IeJb NPH cTpenbde u3 opynus p=0,6. Haiitn ma- TemaTndeckoe OKHAaHNE 00IIeTo Jrcia
nonafaHuii, ecnu Oyzaet npousseaeHo 10 BbI- CTpesoB.

Pewenue. Ilonananne npy KakZoM BEICTpPEJIC HE 3aBUCUT OT HCXOJI0B APYTHUX BBICTPEIIOB, IO3TOMY pacCMaTpUBAaEMbIe COOBITHS
HE3aBHUCHMBI U, CII/I0OBATENILHO, HICKOMOE MaTeMa- Thdeckoe oxxuganue M(X) = np = 10*0.6 = 6 nmonananuii.

Ilpumep 5. Haiitn aucnepcuto ciryyaifHOM BeTMYMHBI X, KOTOpast 33/1aHa CIEAYIOIIUM 3a-KOHOM PacIipe/ie/ICHUsL:

X |2 [3 [5
p 0106 03

Pewenue. Haiinem matematnueckoe oxunanre M(X): M (X)=2*0,1+3*0,6+5*0,3+3,5MaTeMaT4ecKOe OXKHUIaHUE
M(X?)=4*0,1+9*0,6+25%0,3=13,3
Hckomas pucnepeus: D(X)=M(X?)-[M(X)]>=13,3-(3,5)>=1,05

3aganus 1151 MHIUBUAYAJbHOM PadoThI:

Baganue Nel. Haiinure matemarnueckoe oxumanne M(X), aucnepcuto D(X) u cpenneexBaaparuuroe otkiaonesue 6 (X).

Bapuanm 1.

X -1 -2 -3 -10 -12 -20 -30 -40

P 0,1 0,1 0,1 0,09 0,3 0,009 0,3 0,001
Bapuanm 2.

X -1 -2 -3 -10 -12 -20 -30 -40

P 0,2 0,3 0,2 0,06 0,1 0,006 0,1 0,034
Bapuanm 3.

X -1 -2 -3 -10 -12 -20 -30 -40
P 0,1 0,3 0,1 0,005 0,1 0,005 0,3 0,09
Bapuanm 4.

X -1 -2 -3 -10 -12 -20 -30 -40

P 0,2 04 0,1 0,002 0,1 0,09 0,1 0,008
Bapuanm 5.

X -1 -2 -3 -10 -12 -20 -30 -40

P 0,1 0,2 0,1 0,008 0,2 0,09 0,3 0,002
Bapuanm 6.

X -1 -2 -3 -10 -12 -20 -30 -40

P 0,3 0,2 0,1 0,003 0,2 0,095 0,1 0,002
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3aganue Ne2. JluckpeTHBIC HE3aBHCHMBIC CITyYaliHbIe BEIMYWHBI 3aJaHbl 3aKOHAMHU pac-mipeaeneHus. HaliTn MaTemaTudeckoe
oxuganne npousseaenus M (XY) u M (2Y).

Bapuanm 1.

X1 |2 Y|05 |1

p {0208 p/03 |07
Bapuanm 2.

X112 J1 Y1 1,25

p 06|04 p/ 08 |02
Bapuanm 3.

XT3 J2 Y0652

p {0,703 p/ 05 |05
Bapuanm 4.

X 11 73 Y1 1,35

p {0109 p| 04 |06
Bapuanm 5.

X172 14 Y2 1,85

p 0406 p| 08 |02
Bapuanm 6.

X1 4 Y04 |1

p |05]05 pl09 |01

3aganue Ne3.

Bapuanm 1. TIponusBoautcst 4 BRICTpENa C BEPOATHOCTHIO IO MaaeHus B ueib p1=0,6 p2=0,4, ps=0,5 u ps=0,7. Haiitn
MaTeMaTHYecKoe OXKHaHue o0Iero yncia nonaaanus. Bapuanm 2. [IpousBoanTtes 4 BICTpena ¢ BEPOSTHOCTBIO MO TaAECHUS
B 11es1b p1=0,3 p2=0,4, ps=0,6 u p+=0,5. HaiiTu MaTemaTHuecKOe OXHIaH1E OOIIEro Ynciia nonaaaxus. Bapuanum 3.
IIpousBoauTCs 4 BBICTpENa ¢ BEPOSITHOCTHIO 10 nageHust B enb p1=0,1 p2=0,2, p3=0,6 u ps=0,9. Haiitu maTemaTnueckoe
oxxuanue o01ero yucna nonananus. Bapuanm 4. Ilponssoaurcs 4 BbICTpena ¢ BEPOSITHOCTHIO 110 MajieHus B 1enb p1=0,7
p2=0,2, p3=0,8 u ps=0,5. HaliTn MmaremaTudeckoe oxxujaHue o0Iero yrcia nonaganus. Bapuanm 5. [lpousBoaurcs 4
BBICTpEJIa C BEPOSITHOCTHIO MO mazeHus B ueib p1=0,5 p2=0,4, p3=0,9 u ps=0,2. Haittu MaTemMaTn4yeckoe 0XuaaHue 00IIero
yucia nonananus. Bapuanm 6. IlponsBoaurcs 4 BeICTpesia ¢ BEPOATHOCTHIO M0 najeHus B 1enb p1=0,3 p2=0,7, ps=0,3 u
p4=0,5. HaiiTn MatemMaTndeckoe oKuJaHne OOIIEro YHCIa IMOTaaaHus.

3aganue Ne4,
Bapuanm 1. BeposTHOCTH OTKa3a JIETaIM 32 BPeMs HCIIBITAHUS Ha HaJIe)KHOCTh paBHa 0,2 . HaliTn MaTeMaTH4eckoe 0XHuIaHue
YHcIa OTKa3aBIINX JeTalel, eCIIM UCIBITAaHUIO OYAyT moaBeprHyThl 10 meraneii.
Bapuanm 2. BeposTHOCTH OTKa3a JIETANIM 32 BPEeMs HCIIBITAHUS Ha HaJIe)KHOCTh paBHa 0,3.HaliTn MaTeMaTH4eckoe 0XKuIaHue
YHUCJia 0TKA3aBIIUX JEeTalled, €CITU UCTIBITAaHUIO OyIyT MOABEPTHYTHI 12 neTaien.
Bapuanm 3. BeposTHOCTh OTKa3a IETAIH 33 BPEMS MCIIBITAaHKS Ha HAaAS)KHOCTE paBHa 0,7.HaliTu MaTeMaTH4ecKoe 0XKHIaHNe
YHUCJia 0TKA3aBIIUX JETalle, €CITU UCTIBITAaHUIO OyIyT MOABEPTHYTHI 15 netanei.
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Bapuanm 4. BeposiTHOCTh OTKa3a JETaIM 32 BpeMsl HCIIBITAHUS HA HAACKHOCTh paBHa 0,9.HaliTn MaTeMaTHYeCcKOe 0)KHUJAaHHUE YUCIIA
OTKa3aBIUX JeTalleH, €CIIM UCTIBITAaHUIO OyAyT OABEPTHYTHI 18 meraneid.

Bapuanm 5. BeposiTHOCT 0TKa3a JeTajM 3a BpeMsl UCTILITAHUS Ha HaIeKHOCTh paBHa 0,8.HaliTi MaTemMaTHyeckoe 0KUJaHUC YUCIIa
OTKAa3aBIIUX JETaJCH, €CIIH UCTILITAHUIO OyIyT MOJBEPIHYTHI O JAeTaCii.

Bapuanm 6. BeposiTHOCT OTKa3a JeTajM 3a BpeMsl UCTIBITAHUS Ha HA/ICKHOCTh paBHa 0,2.HaliTi MaTeMaTH4YeCcKOe 0KUJAHUC YUCIIa
OTKAa3aBIIUX JICTaJICH, €CJIM UCTIBITAHUIO OyIyT MOABEPrHYTHI 201eTacH.

3aganue NeS
Bapuanm 1. Haiitu qucniepcuio cay4yaiHOM BETUIUHBI X — YnCIia MosBieHU# coObiTHs B 100 He3aBUCHUMBIX HCTIBITAHUSX, B KOXKIOM
U3 KOTOPBIX BEPOSITHOCTh HACTYIUIEHHS COObI- THs paBHa 0,7.
Bapuanm 2. Haiitu qucniepcuio cy4aifHOM BETUYUHBI X — YMCIIA MOSBICHUH coObITHs B 130 HE3aBUCHUMBIX HCIIBITAHUSX, B KOXKIOM
U3 KOTOPBIX BEPOSTHOCTh HACTYIUICHHS COOBI- THs paBHa 0,6
Bapuanm 3. Haiitu qucniepcuio cay4yaifHOM BETUIUHBI X — YHCIIA MOSBICHUH cOObITHs B 150 HE3aBUCHUMBIX HCIIBITAHUSX, B KOXKIOM
13 KOTOPHIX BEPOATHOCTH HACTYIUICHHUS cOObI- THs paBHa 0,2.
Bapuanm 4. Haiiti qucriepcHio ciy9aifHOM BETMIUHBI X — YHCIa MosBIeHUH coObITHs B 200 He3aBUCHMBIX HCITBITAHHX, B KQXKOM
13 KOTOPBIX BEPOSITHOCTh HACTYIUICHUS COOBI- THS paBHa 0,4.
Bapuanm 5. Haiiti qucniepcuio cy9qaifHOM BETMIUHBI X — YUCIa MOsBIeHUH coObITHs B 400 He3aBUCHMBIX HCITBITAHHX, B KQXKOM
13 KOTOPHIX BEPOATHOCTH HACTYIUICHHUS cOObI- THs paBHa 0,8.
Bapuanm 6. Haiiti qucriepcHio cy9qaifHOM BETMIUHBI X — YHCIIA TOSBICHUH COOBITHS B 250 He3aBUCHUMBIX HCITBITAHHX, B KOXKIOM
U3 KOTOPBIX BEPOSTHOCTh HACTYIUICHHS COObI- THs paBHa 0,3.

3apanue Ne6
Bapuanm 1. Cryuaiinas BenuurHa X MOXET IPUHUMATh 1B BO3MOXKHBIX 3HAYCHHUS X1 CBEPOATHOCTHIO 0,3 U X2 C BEPOSITHOCTHIO
0,7, mpuyem x> X1. Haiitu X1 1 X2, 3Has, uto M(X) =2,7 u D (X) =0,21.
Bapuanm 2. CnyvaiiHas BenuurHa X MOKET IPUHUMATh J1Ba BO3MOXKHBIX 3HAUYEHUS X1 C BEPOATHOCTHIO 0,4 U X2 € BEPOATHOCTHIO
0,6, mprgaem x1> Xp. Haiitu X1 1 X2, 3Has, uto M (X) =3,4 u D (X) =0,24.

KOHTpOJIBHbIe BOIIPOCHI:

1. JlaTh onpeneneHre MaTeMaTH4eCKOro OKUAaHUs
2. Yo moka3bIBaeT AUCIIEPCHUS CTyYalHOU BETUYNHBI?
3. Kax naiitu cpegHee KBapaTuuyHOE OTKIOHEHHUE?

IMPAKTUYECKOE 3AHSTHE Ne 6

Tema: Borunciienue uncjioBbix xapaxktepuctuk 1 HCB . IlocTpoenue pynknumn
IVIOTHOCTH M HHTErPAJIbHOM (PYHKIMHU pacnpeneieHus

Lenb npakTHueCcKOi pabOTHI:

— 3aKpENUTh METOJMKY BBIYMCIEHUS BEpOATHOCTEH, XapakTepuctuk HCB ¢ nomomnisro
(GYHKIMH MJIOTHOCTH U MHTETPAIbHON (PYHKIIMM pacrpeesieHusI.
— HAY4YUTHCS BBIYUCIATH MATEMATHYECKOE 0KUIAHUE, TUCIIEPCUIO U CPEAHEE KBAIPATUUECKOE

otkioHenue HCB 1o e€ QpyHKIMY IUIOTHOCTH, HAXOIUTh MEIUAHY ¥ MOJY.

MaTCpI/IaJ'IBHO — TCXHHUYCCKOC OCHAIIICHUC pa60qer0 MeEcTa:
- y‘IC6HO - MCTOAUYCCKAsA JIUTCpaTypa

dopMa KOHTPOJIsl 3HAHMI: caMOCTOsTeNbHas paboTa

CoJneprkaHue ¥ TOCIIeIOBATEILHOCTh BBITOJIHEHUS 33a/laHuiiBonpockl
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JUISL CAMOITPOBEPKH
1. Yto Takoe mioTHOCTH pacnpenesneHns? CBONCTBA MJIOTHOCTH.
2. BepoSaTHOCTb CMBICH IIJIOTHOCTH.
3. YUro takoe maTtematudeckoe oxxupanrne HCB? dopmyia BEIYUCIICHUS.
4, Yto Takoe qucnepcust HCB? ®opmyra BeIYMCICHUSI.
5.Yto Takoe cpenHee kBaapaTuueckoe oTkioHenrne HCB? dopMyna BeIUMCIEHUS.

CamocrosiTenbHas
paboraBapuanTt Nel
1. ana ¢pyHKIMS pactpeneseHus HelPEPbIBHON CIIYYaitHOM BETUYMHBI X:

0, o x <[

Fixy=ssm Ix, mpe Oxx=

S

I

i MBI X m —
i 3

Haittu mioTHOCTB pacnpeneneHus f(x).

2. 3a7aHa MIOTHOCTH paclpeieeHus] HEMPEPBIBHOW CITyYaifHON BeTHIUHBI X:

0, pE xeal
fixr= Ji:a:—ﬂ,i mpy l=x<l;
10, wpu x =2

Haiitu ¢pynkimio pacnpenenenus F(X). [loctpouts rpaduku 06oux pyHKIMIA.
Haiiti BeposSTHOCTB TOTO, uTO X MPUMET 3HAUCHHUE, MPUHAIIeKaIee naTepsany (1,5; 2).

3. 3a7aHa MIIOTHOCTh paclpe/ielIeHUs] HeMPEPbIBHOM CITydaifHOW BETUYHHBI X:

i wou x<{
12

Slxb=i—-x, wpu 0=x=22
|

53 npn xw 2

Haiitn MmaTemaTdeckoe OXUJAHUC, JUCTICPCUIO U CPEIHEC KBAAPATHICCKOC OTKJIOHCHUEC.

4. Jlns pactipeenieHus U3 3a1anusi 1 HalTH MOy M MEJTUaHYy.
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Bapuant Ne2
1. lana ¢pyHKIMs pactpeneseHus HelPEePbIBHON CIIyYaitHOM BETUYMHBI X:

{, mpe x=0

= - }f
Fxy=qeosir, mpa UZxz—

e

FIX¥LS N —
L I 5

Haiitu mioTHOCTS pactpeneneHus f(x).

2. 3a7iaHa MIOTHOCTh paclpeieeHus] HEPEPBIBHOW CITy4aifHOH BeTHYUHBI X:

(3 vane ¥ al

————

fixt=05—x mpy 12x=3;
0, . xm3
Haiitu ¢pyukimio pacnpenenenus F(X). [Toctpouts rpaduku 06oux GyHKIMIA.
HaiiTi BeposTHOCTB TOTO, 4TO X NMPUMET 3HAUCHHUE, IPUHAUIeKaIIee nHTepsaiy (1; 2,5).

3. 3a1aHa MIIOTHOCTh paclpeeNICHUs] HEMPEPhIBHON CITy4yallHOM BETMUUHBI X:

r[} e x el
f{x}:'{Bx‘, wpn iSx<l;
!j}, npu x»1

Hatitn MmaTemaTudeckoe OXHUJIAHUC, TUCTICPCUIO U CPEIHEC KBAZIPATHICCKOE OTKJIOHCHUE.
4. Jlns pactipeienieHus U3 3a1anus 1 HalTH MOy M MEJTUaHYy.

Bapuant Ne3
1. Jlana GpyHKIuMs pacnipesieneHus: HENpepbIBHON cllyyaifHON BeTUMYUHbI X:

Fixy=<sm 3y, moe FExs

Haiitu moTHOCTS pacnpeneneHus f(x).

2. 3a7aHa MIOTHOCTH paclpeieIeH!s] HEMPEPBIBHOW CITyYaifHOH BeTHIUHBI X:

O v K<
Fly=42x-03 »mpy 1<x22
10, wpu x 2

Haiitu ¢pyskumto pacnpenenenus F(X). [Toctponuts rpaduki 060ux GyHKIMWHIA.
HaiiT BeposSTHOCTB TOT0, 4TO X IPUMET 3HaYCHHeE, IpHHa IeKaliee nHTepsany (1,5; 2).
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3. Cyuaiinas BenrunHa X 3aJaHa INIOTHOCTHIO pactpeaenenus f(X) = 2x na uarepsaie (0;1), a
BHe 3Toro untepsaia f(X) = 0. Haiitu MaTemMaTrueckoe OKuIaHKe, TUCIIEPCUIO U CPEIHEES
KBaJ[PaTUYECKOE OTKJIOHECHHE.

4. lns pactipenenieHus U3 3a1anus 1 HATH MOy U MEJTMaHYy.

Bapuant Ned4
1. JTana ¢pyHKIMS pacnpeneaeHus HEMPEPbIBHON CIIyYaitHOW BETUIMHBI X:

{0, v

. - iy
Filxy=<cosix, mpu B=Zxg—

I

=

.

1 npu x>

(=

Haiitu mioTHOCTE pactipeneneHus f(x).

2. 3a7aHa MI0THOCTh paclpeieieHus] HEMPEPBIBHOW CITyYaifHON BeTHIUHBI X:

-

. v Xl
f{x}z‘{i,i—x, apit 1S x=2¥;
0, wpy x w3

Haiitu dpyukuuro pacnpeaenerus F(X). [loctpouts rpaduku 060ux GpyHKIMIA.
Haiitu BeposiTHOCTB TOTO, 4TO X IPUMET 3HAYCHHE, IPHHA IeKalIee nHTepBary (1; 2,5).

3. Ciiyyaiinas BenuunHa X 3ajlaHa IoTHOCThIO pacnpeaenenus f(X) = 1/2x na unrepsaie (0;2),
a BHe 9Toro uaTepBaina f(X) = 0. Haiitu Marematiuueckoe 0KuaaHue, TUCTIEPCUIO U CPEIHEE
KBa/IPaTHYECKOE OTKIIOHCHHE.

4. J1nsg pactipenenenus u3 3aanus 1 HalTH MOy U MeIMaHy.

Bpemsa Ha sbinosiHeHue: 45 muHym

IlepeueHb 00bEKTOB KOHTPOJISI U OLIEHKHU

HauMeHnoBaHue 00LeKTOB KOHTPOJIS 1 OEHKH

OCHOBHBbIE MOKA3aTEIH OIIEHKH
pe3yJbTara

Onenka

VY 1. [IpuMeHsATh cTaHgapTHBIE METOIBI U
MOJIENHU K PEIICHUI0 BEPOSITHOCTHBIX U
CTaTUCTHUYECKUX 3ajau

- BrruncieHnue BeposSTHOCTH IO (hopMyIIamMm
Baiieca u moaHON BEpOATHOCTH

3 2. OCHOBBI TEOPUH BEPOSITHOCTEH U

- ®opmynupoBka Teopemsl baiieca, mogHoOM

MaTeMaTHYSCKOM CTAaTUCTHKU BEPOATHOCTU

3a BepHOE pellIeHue 3a]a4u¥ BBICTABIISIETCS MTOJIOKHUTEbHAS OTleHKa — | 6aIit
3a HeBepHOE PENICHUE 3a]]a9H BBICTABIISICTCS OTpHULIATeNbHas oneHKa — 0 0ainioB.

NNPAKTUYECKOE 3AHSTHE Ne 7
Pac4yér no 3agaHHOil BLIOOpPKeE €€ YMCJI0BbIX XaPAKTEPUCTHK.

[ens mpakTHYECKOM pabOTHI:
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a) a;

Ortser: 6.

— pewaTh 3aJla4M Ha pacyeT YUCIIOBBIX XapaKTEPUCTUK

MarepuanbHO — TEXHUYECKOE OCHAIIIEHHE pab0vyero MecTa:
— y4eOHO - MEeTOIMYECKas JInTepaTypa

@®opMa KOHTPOJIA 3HAHUM: TPAKTUYECKOE BHIMOJHEHUE 38/IaHUM, CaMOCTOsITeNIbHAs paboTa
Coneprkanue ¥ ociieI0BaTeIbHOCTh BBITIOJIHEHUS 3a/laHniiMaremMaTuieckuit

JUKTAHT (BBIIIOJIHEHUE TECTOB)
1. OTnnyaroTcs 11 pa3sMEPHOCTH IEPBUYHON CTATUCTUUECKON COBOKYITHOCTH U YIIOPSII0YEHHON
CTaTUCTUYECKOU COBOKYITHOCTH?

0) Her.
Otsert: 0) Her.

2. Craructiyeckyro GyHKIHIO pacipeaeeHUs Jierye HOCTPOUTS I10:
a) yIopsJOYEHHOM CTaTUCTUYECKOM COBOKYITHOCTH;
0)rpynnupoBaHHOMY CTATUCTUYECKOMY PALY.

3. FI/ICTOFpaMMa ABJICTCA CTaTUCTUYCCKHUM aHaJIOI'OM CJ'IG,HYIOH_Ieﬁ XapaKTCPUCTUKHU CHy‘I&ﬁHOﬁ
BCJIIMYHUHBI:

a) KpUBOM pactpeneneHus (TWIOTHOCTH pactpeaecHus);0) GyHKuun

pacnipeaciaCcHus.

OrTBeT: a.

4. HaiiTu 3HaYeHHs CTaTUCTUYECKOM (QYHKIMU pacipeieeHHs 10 JaHHBIM CJIeTyIOLIEro
IpYHIUPOBAHHOTO psija:

Pazpsiipt 0,006944 0,430556 0,854167 1,277778

Yacrora 0,1 0,35 0,5 0,05

Orser: F*(X)=0; F*(10)=0,1; F*(20)=0,45; F*(30)=0,95; F*(40)=L1.
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2. O1eHKa YMCIOBbIX XapaKTEPUCTHK CIYyYalHBIX BEJMUMH MO MX OTPAaHUYCHHOI BBIOOPKE

T,m. K .
YucneHHble 3HaueHus ( plm, &, ®' ' ...) XapaKTEePUCTHK (P 2 KX 2N CITYJaiHBIX
BEJIMYHH, MTOJIyYaeMbIX B pe3yJIbTaTe 00pabOTKH PE3yIbTaTOB SKCIIEPUMENTA (OIIbITA),HA3BIBAIOTCS OLICHKAMHU YKA3aHHBIX
XapaKTEPHUCTHK.

Tak kak Ppe3yIbTaT dKCIICPUMEHTA CJIy4acH, TO U mobas OLCHKA ABJIICTCS cnyqaﬁHoﬁ

X
BeNMMYIHHOM. UTOOBI ciry4yaifHas OlleHKa ¥ wHamTy4mmM o0pa3oM OlleHUBAJIA ICXOJHYIO XapaKTEPUCTHKY
a CITyqaifHOH BENMYMHBI, OHA JTOJDKHA OBITh HECMEIIEHHON, COCTOATENHHON HI((HEKTUBHOM.
*
HecMmemenHo# Ha3pIBaeTCA Takas OICHKA , MaTeMaTHecKoe 0KUIaHue KOTOPOH paBHOOLIEHUBAEMOM
XapaKTEePUCTHKE o
*
M| =a.
X
CocTosTENLHOM HAa3BIBAETCS TaKasl OIlEHKa ¥ | 9TOOBI IPU YBETUICHUH YHCIIA OTBITOB (00hEMaBBIOOPKH)
N OHa MpUOIKaIach (CXOAMIACH IO BEPOSITHOCTH) K UCXOJHOMY 3HAUCHUIO o
, n—ree
a — o
- .
OddekTnBHON Ha3BIBaeTCS TaKas HECMEIIEHHAsI OIICHKa ¥ , xoTopas 00JIaTaeT IO CPABHEHHUIO C

JPYTMMH MUHUMAJIBHOM IUCIIEPCHEH:

* .
D(¢r ) =min.
Ha npaxtuke He Bcerza yjaercst yJOBIECTBOPUTH BCEM 3THUM TpeboBaHusiM. Harpumep, nHOrAahopMyIibl JUTs BBIYUCIICHHS
3¢ PEKTUBHOI OLIEHKH OUEHb CJIOXKHBI, ¥ IPUXOAMUTCS yIOBIETBOPSTHCS APYTOH OLIEHKOM, AUCTIEPCHUSI KOTOPOH HECKOJIBKO
Gorb1e.

EcTecTBeHHOM OLICHKON I MAaTEMAaTHICCKOTO OXKUIAHMS

m CiIy4ailHON BeTM4MHbI X SBISETCS

X

cpeaHee apI/I(l)MCTI/I‘ICCKoe 3JICMCHTOB BLI60pKI/I (CTaTPICTPI‘IeCKI/I CpGHHGC)Z

R 1g
m:r:HZX:' =G+EZ(){€_GJJ

i=1 i=1
/e a - HOBOE HAYaJo OTCYeTa, BBOJUMOE IS yI00CTBa PACUETOB.
MOJKHO MOKa3aTh, YTO 3TA OLICHKA SBISIETCS] HECMELICHHOM, COCTOSITEIbHOM, a ISt FayCCOBOr03aKOHa PACIpeeICHIS 1
3¢ deKTUBHOIA.

B ciryyae HepaBHOTOYHBIX U3MEPEHHH OIIEHKOW MaTeMaTHYECKOTO OXXHUIaHHUs M. cnyyaitnoit
BEJINYHHBI x CIIY)KHUT CPeIHEB3BEIIIEHHOE PE3yIbTaTOB U OIBITOB:

"

) g.x,

i=1
m, ="

Eg:'

i=1

. .
rac -gi' - qucjia, TponmoOpIUOHAIIBHBIC KBagpaTaM CPECIHEKBAAPATUIHBIX OTKJIIOHCHUN 5 -TO
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g
omsita (gi = o j=1,2, ... , N)
HecMmelenHas oLieHKa JUCIIEPCHH NPU HEU3BECTHOM MATEMATUYECKOM OXKUIAHUM:

. 1 & - a
Jx'=m2<}@—mﬂ'——2( ~ 0P — 0 -
i=1 ’

Wuorma ynoOHO HCHONB30BaTh BEIpAKEHUE AJIS OLIEHKH AUCTICPCHH CIIEAYIOIIETO BI/IA!
1¢ n
Si=[=) x’-m*|—.
I D

n
HpI/I 0OJILIIOM 3HAYEHHUH N HOHpaBO‘-IHI)II‘/‘I MHOXHTCIIb n—1 CTAaHOBUTCS OJU3KUM K CAUHUIIC UCTO
MEPEMCUICHUEC TEPACT CMBICIL.

HCCMeH.IeHHaﬂ, COCTOATEIIbHASA OLICHKA KOPPEIIANUOHHOTI'O MOMEHTA CHy‘IaﬁHLIX BCIIMYHUH UMCCTBHU

KoppensroHHbIii MOMEHT MOKHO BBIYHCIIUTD U 110 PABHOCHIIBHOM (hopmyIie:

K'——Z(x —n)(; —m).

i=1
1
ZL;E)‘:}'} —m,;m};J* nil'

OrieHka K03 QUITHEHT KOPPEIIAIIHH:

D= Ky
o 0,0y
Ipy MU3BECTHBIX MATEMATHYECKUX OKHMIAHUIAX My, My oueHKkamMu JUCIEPCHU U

KOPPEIIAIUOHHOT'O MOMCHTA SABJIAKOTCA:

__Z(X my)?;

=t

1 a
= _) [y =),
nia

1 &
K =;E{ (X —my )y —my).

Ipumep. [Tpousseneno 10 dukcanuii kypca BamoThl X 1 BamtoThl Y. Pe3ynbrars! (B yCIOBHBIXSJUHHIIAX ) CBEACHBI B TAOIHILY:

1 2 3 4 S. 6 7 8 9
i
Xi 18 1.85 1.85 1.7 1.72 1.77 18 1.83 1.89
Yi 15 15 1.45 15 1.6 1.6 1.55 15 1.55
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Haiitr orieHKH [T YUCITOBBIX XapaKTEPUCTHK CHCTEMBI CITy9alHBIX BennanH (X,Y).

l

2 = 0,00427;

Pemenue:
2 1 B 2
o= —120’: —mg)? =0,00233;
n—153

Ky = ii){. L — My My l—0—700015'
AY—mE_:l 7 Vi My "7 =7 X

P
—— - =—0,476.
Ox " Oy

Ow=
MBI BHIHM, 9TO MEXKTY KypcaMu BaroT X U Y CYIIECTBYET KOPPEIALMMOHHAS CBA3b (IIPHYEMOTPHIIATENBHAS: yBEINYEHHE Kypca OTHON
BQJIIOTHl YMEHBINAET APYTOi).
qaCTO Ha HpaKTI/IKe BO3HHUKACT 3a1a4a HC TOJIbBKO OHpeI[eJIeHI/IH OLCHOK YHCJIOBBIX XapaKTepI/ICTI/IK CﬂyqaﬁHbIX BCJIMYHUH I10 UX
OrpaHquHHOP'I BBI60pKe HO M OpUCHTHPOBOYHAAAONCHKA UX TOYHOCTH U HAACIKHOCTH. Hac HHTCPECYCT, C KaKon BCPOATHOCTBIO
MOXXHO
YTBEPIKAATh, YTO JAOMYIICHHAS IPH OI[CHKE OMIMOKa HE MPEB30MIeT HEKOTOPOU BETNYHHBI £

0O0603Ha4NM 3Ty BEpOSATHOCTb 3.

g= P(|-:x' — afl = £).

BepositHocTh B naspisactes JIOBEPUTEIILHON BEPOSTHOCTBIO:

TPaHMIIBI @ — & & + € - nopepUTeNLHBIMY IPAHHIIAMY;

UHTEpBaI g =+ £ - JOBEPUTEIIbHBIM UHTEPBAIIOM.

BepositHocTh {¥ XaPaKTEpH3YET HA/EKHOCTD OLEHKH, A BEUIMHA £ - ee Tounocts. Moxer

OBITh ITOCTABJICHA U Apyras 3ajia4ya, a UMEHHO KaKOB JJOJIKCH OBITE JIOBepI/ITeIII)HHﬁ

HUHTEPpBAJ, IJid TOTO, YTOOBI C 3aJIaHHOM BEPOATHOCTBIO MOJKHO OBIJIO YTBEPXKAATh, YTO UICTUHHOEC
3HAYCHHE UCKOMOM XapaKTCpUCTHUKH HE BBIIJIET 3a MpEacIbl 3TOTr0 I/IHTepBaHa? Yr1005I OLCHUTHb TOYHOCTHh U HAACKHOCTH
OLICHKH, HY?KHO 3HATh €€ 3aKOH PACIPCACIICHUS. CormacHo HGH’I‘paJ’IBHOfI HpeHCHLHOﬁ TCOPEMbI TCOpHU BCpOﬂTHOCTeﬁ, OH
BO MHOT'UX CITy4adXOKa3bIBACTCA OJIM3KHUM K raycCcoBomy.

}Ionycxaﬂ, YTO OLICHKA MaTCMAaTUYCCKOT'O OXKHUIaHUA m ’ €CTh cnyqaﬁHaﬂ BCJIMYHUHA C

2
Oy

My, Oy =

TayCCOBBIM pACHpEeACIICHUEM U C TapaMeTpaMu n' HaxXoJum HpI/I6J'II/I>K€HHO

BEPOATHOCTDH TOT'O, YTO OLICHKA  OTKIIOHAKOTCA W}-&BOGFO MATEMATUYCCKOT'O OKUJAHUAMCHBIIC, YEM Ha

£
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£
P{jm —m| < &) = P(—),

O e O(x) - bynkims Jamaca.

Mpumep. [Ipu 06padoTke pe3ynpTaToB N=20 HE3aBUCUMBIX OIIBITOB MOIYYEHEI

OIEHKU my =4,52,0; = 2,35 Hajiru BEPOSATHOCTH TOTO, YTO , TIOJIOTas My =My =452, vy pe
COBEPIIHUM OIIMOKHU, OOINIbIIEH, YeM £=03
.oy 235
O, == /— = 0,343,
Pemenne: Haxonum " n 20
Pi|m, 0,3 =dby 0.3 1=2%03093=0618
M, — 1| < = = = .
Torma * ! 0,343 ' '
WTtax, BEpOATHOCTD TOTO, YTO OIIHOKA OT 3aMEHBI My ga Mx pe npes3oiiger 0,3, He HACTONBKO

BCJIMKaA, YTOOBI CYMTATEL 3TO COOBITHE MPaKTUYECKU JOCTOBCPHBIM.

Ecnu 3amana noBeputenbHas BEPOSITHOCTh il (na mpaktuke ee 6epyt ot 0,8 10 0,999), To U3
yYpaBHEHUS

an

X

D =4,

¢ Oy
E= —_—

ri : o =3
HaXOauM N rae 3HaueHuet & yJnoOBIIETBOPSET PABEHCTBY I:Iﬂ ) '

IMpumep. [IponsBeneHo 16 usmeHneHui cirydaiiHoi BennurHbl X. BeIducieHHbIe 110 pe3ysibTaTaMU3MepEHHH OLIEHKH XapaKTePUCTHK
Ciy4yaliHOM BENMYUHBI X ClIeyIOUIee:

my =50, = 3086

OnpenenuTs J0BEPUTEIILHBIA HHTEPBAJ II MATEMATHUECKOTO OKUAAHUs ¢ HanekHOCThIO 0,9.Pemenue: 13 Tabmuiipt

¢byukuun Jlamnaca, onpesensieM, 4To eciiu P(t,)=045,710 t,=0,59.
Oy 175
e=t,—% =059* 2= —0,2625
Torna “dn 16
[4,7375;5,2625] M g
Takum 00pazom, HHTEpBa : = HaKpbIBAET TOUKY ¢ BeposTHOCTHIO 0,9. /1115
JICTICPCHUU TIPUOIIDKCHHOE 3HAYCHHE g Moxer OBITH BBIYHCIICHO 10 hopMyIIe:

Oy,
n—1 a U1 KOpPEIIIMOHHOIO MOMEHTA:
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[IpuBenennsie GopMyIIBI AT ONpPEACTCHNS JOBEPUTEIFHOTO HHTEPBAJa JAIOT XOPOIINE PEe3YyIbTaThl IS OIICHKH
MAaTEeMaTUYECKOTO OKUJAHUs IIPU n=10...20, amws IMCIepCHH 1
KOPPEIAIMOHHOTO MOMEeHTa - ipu n>20...30.

IIpu MeHBbIIIEM YHCIIE OTIBITOB PE3YNIBTATHI OIyYarOTCS TPUOIIKCHHBIMU.

B 3axiroueHue mpuBeieM OLEHKY BEpOsSTHOCTH coObITHS. [IycTh mpon3BeieHo N HE3aBUCHMBIXOIIBITOB, B KOTOPBIX COOBITHE A
MOABHIOCH m pa3. TpeOyeTcs ONEHUTH BEPOSITHOCTE 3TOTO COOBITHS p. HecMemeHHOo 1 COCTOATETFHON OIEHKON
BEPOSTHOCTH COOBITHSI SBIISIETCS €T0 YacTOTa

3

=

BepOHTHOCTL TOTO, UTO omnbKa OIICHKH BEPOATHOCTU COOBITHS HE MPEBLICUT £.

| . 0= T = 2
Pl _pqsb:qj(g_é)‘ , rne 4=1-p.

B GospIIMHCTBE MPAaKTUUECKKX 33124 BEPOSTHOCTD [) 3apaHee HEN3BECTHA, IOATOMY €€ 3aMEHSIOT IPUOIIMIKEHHBIM
3HaUYEeHHEM p~ . Torna nomyyaem npubamKkeHHyo GopmyTy Ans
OTIpeieNIeHus IOBEPUTEIbHOI BEpOATHOCTH:

. edn
Plp — ~ | =L |
(p —pl<a [m]

HeO6XOI[I/IMOC YHCJIO OMBITOB AJIA MOJYYCHUSA OUECHKU BEPOATHOCTU COOBITHSA C }IOBepHTeHLHOﬁBCpOHTHOCTLIO u

JOBEPUTEIIbHBIM HHTEpBaNTOMBIpeenseTcs u3 GopMyIbl:

_ bkay £2
- 2 g
Dt = L — o o
rae tﬁ-‘ OIIpEACIACTCA UCXOAd U3 pAaBEHCTBA (ts) B p, 4acToTa COOBITHIA B IEPBO cepuun
OIBITOB; ql' =1- pl',
3aech, Kak BUAUM, BMECTO P HCIOJIB3yeTCs Py 310 00yCIIOBIICHO TEM, YTO BOIIPOC O

HeO6XO£[I/IMOM YHUCJIC ONBITOB IMOCTABJICH 10 UX MPOBEACHUA.

Mpumep. ITpu 600 6pocanusix moneTs! repd Bbinan 312 pas. Haiitu BEpoSTHOCT TOTO, YTOOMINOKA OT 3aMEHBI BEPOSTHOCTH

YaCTOTOM HE MPEBBICUT £=1005

312
=052

Pemenne: OnieHka BepoATHOCTH “e00 "

Torma g =1—p =048
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0,05 * 24,49

5395 }: b(2,45) = 0,986,

P(p - p|<0,05) = q:[
I/ICKOM&H BEPOATHOCTDH

HUrak, ¢ 10BOJIBHO BEICOKOH BeposiTHOCTHIO 0,986 M0oXkHO yTBEpkAaTh, yTo Ipu n=6000pocaHnsIX MOHETHI OIHOKa OT
3aMeHbI BEPOSTHOCTH YacToTol He npeBbicuT 0,05.

6. Tecmoeoe 3a0aHue no meme: «BeposmHocmu caydatiHelx cobbimuii»

1. yHOpHZ[O‘IeHHOC MHOKECTBO, OTJIMYAOIICECS TOJIBKO MOPSAAKOM 3JIEMCHTOB, Ha3bIBACTCA

a) mepecTaHOBKOM

b) pasmemennem

C) coYeTaHHEM

d) 3aTpymHSIOCh OTBETUTH

2. YnopsmoquHoe MOAMHOXECTBO U3 N 3JICMEHTOB IO M 3JICMCHTOB, OTIMYAIOLIMECS APYT OT Apyra 1100 CaMHMH
3JIEMEHTaMH JTH00 MOPAAKOM UX PACIIOJIOKCHHNA, HA3bIBACTCA ...

a) coYeTaHWEM

b) pasmermennem

C) mepecTaHOBKOM

d) 3aTpymHSIOCh OTBETUTH

3. ... M3 N 3JIEMEHTOB 110 M Ha3bIBAaETCS JIF000E TOAMHOKECTBO U3 M AJIEMEHTOB, KOTOPHIE OTIINYAIOTCS IPYT OT
Jpyra 1o KpaiiHed Mepe OHUM 3JICMEHTOM.

a) mepecTaHOBKOMN

b) pasmemennem

C) coueTaHHEM

d) 3aTpymHSIOCh OTBETUTH

4.CoObITHE, KOTOpOE 00513aTENILHO IPOU30UIET, Ha3bIBACTCS .. .

a) HEBO3MOKHBIM

b) nmocroBepHbIM

C) ciy4YaiHBIM

d) 3aTpyaHsSIOCH OTBETHTH

5. CoObITHE HA3BIBACTCH ..., ECITH OHO HE MOXKET ITPOU30UTH B pe3yNIbTaTe TAHHOTO HCTIBITAHMS.

a) ciy4alHbIM

b) HeBO3MOXHBIM

C) JIOCTOBEPHBIM

d) 3aTpyaHsSIOCH OTBETHTH

d) 3aTpymHAIOCH OTBETUTH

o1
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6. CoObITHE A 1 A Ha3bIBACTCA ..., €CJIU HCIIOSABJICHUEC OHOI'O U3 HUX B PE3YJILTATC JaHHOI'O UCTIbITAHUSA BJICUCT

d) 3aTpyaHAIOCH OTBETUTH
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MOSIBJIEHHUE APYTOrO.

a) COBMECTUMBIM

b) HecoBmMecTHMBIM

C) MPOTUBOMOJIOKHBIM

d) 3aTpymHSIOCH OTBETHTH

7.YucIi0 TOCTaHOBOK OIpeeaeTCs POPMYIIOi
Pn=n!

m_ n!
a) C.= (n —m)!m!

b) sarpymmsIOCE OTBETHTH

m_ n!
c) A” - (n—m)!

8.Yucio coueranmii onpenernsercs GpopMynoi

n!

a) CT - (n—m)!
n_ n!
b) C.= (n —m)!
Cm _ n!
c) " (n—m)Im!

9. BeposTHOCTH JTOCTOBEpHOTO COOBITHS paBHA

a) >1
b) 1
c) O

d) 3aTpyaHsAIOCH OTBETUTH

10. BeposTHOCTh HEBO3MOXKHOTO COOBITHS paBHA

a) >1
b) 1
c) 0

d) 3aTpyAHSIOCH OTBETUTH

11. OTHOIICHNE YUCIIa UCITBITAaHUH, B KOTOPBIX COOBITHE MOSIBUIIOCH, K 00IIeMY 9HCITy (haKTHIECKU IIPON3BEICHHBIX
HCIBITAHUH HA3bIBAETCSA

a) KJIACCHYECKON BEPOATHOCTHIO

b) orHOCHTENBHOM YacTOTOM

C) 3aTpPyAHSIOCH OTBETUTH

d) reoMeTpHUYECKO BEPOSITHOCTHIO

12. OTHOIICHKE MEpbI 06J'IaCTI/I, 6HaFOHpHﬂTCTBy}OIH€ﬁ IIOSABJICHUIO CO6LITI/I$I, KMEpe BCeil 00J1aCTH HAa3bIBAETCS
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d) TEOMETPHYECKON BEPOSTHOCTHIO
b) kmaccuueckoi BEpOSITHOCTHIO
C) 3aTpyAHSIOCH OTBETUTH

13. BeposITHOCTD MOSIBIICHUS COOBITHS A OTIPEeIsieTCs] HEPaBEHCTBOM

a) 0<P(A)I
b) 0<P(A)<l
c) O0<P(A)<1
d) 3aTpymHSIOCH OTBETHTH

14. Cymma BepOSITHOCTEH MPOTUBOIOJIOKHBIX COOBITHH paBHa

a) 1
b) 0

C) 3aTpyAHSIOCH OTBETUTH

15. BepositHocTs P 4 (B) HasbiBaeTes

a) KIIACCHYECKON BEPOSTHOCTHIO
b) reomerpuueckoii BEpOATHOCTHIO
C) YCJIOBHOM BEPOSTHOCTHIO

16. dopMyIia Ha3bIBAETCS P(A) = P(H)PL, (A) + P(H) P, (A) + + P(H.) P, (A)

a) (dopMyIIoii MOJTHOW BEPOSTHOCTH
b) dopmynoii Beiieca

€) dopmyioit bepaymu

d) 3aTpyaHSIOCh OTBETUTH

17. Ilo3BoisieT NEPEOUCHUTDb BEPOATHOCTD 'MITIOTE3 MOCIIC TOI'O KAK CTAHOBUTCS U3BECTHBIM PE3YJILTAT UCIIBITAHUA

a) (opMyla MoJHOM BEPOITHOCTH
b) dopmyna beiieca

c) dopmyna beprymiu

d) 3aTpyaHSIOCH C OTBETOM

18. BepOHTHOCTI) TOT0, YTO B N UCHBITAHUAX, B KAXKJIOM U3 KOTOPBIX BEPOSITHOCTh MOSABICHUS coObIThs A paBHa P(

0<P<1)

y coOBITHE HACTynMT POBHO M pa3 ONpeAC/IsACTCs 1O

a) dopmyie beprymmu
b) Tteopeme Myaspa-Jlamaca
C) wuHTErpaibHO Teopeme Jlamnaca

19. ®opmyna Myaspa—Jlamiaca npumeHseTcs B Ci1y4asx, Koraa

a) N - BEIMKO
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b) nwmamo
c) n<5
d) 3aTpymHSIOCH OTBETHTH

20. @yHKIMA (p(X) B popmyse Myaspa — Jlamnaca

a) yerHas
b) weuerHas
C) 3aTpyAHSIOCH OTBETUTH

21. BepOﬂTHOCTL P HaCTYIJICHUA coOBITHSA A B KaXJI0M HUCIIbITAHUH ITOCTOSAHHO MU OTJIMYHO OT Oum 1, TO BEPOATHOCTH

OIPCACIIACTCA I10

a) dopmyne beprysuu

b) wuHTerpamsHoii Teopeme Jlammaca
C) JokambHO# Teopeme Jlaruiaca

d) 3aTpymHSIOCh OTBETUTH

22. O(x) B mokanbpHOM TeopeMe Jlammaca

a) yerHas
b) wHeuerHas
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C) 3aTpPyAHSIOCH OTBETUTH

23. Beruncimts P 4

a) 4
b) 16
c) 24

d) 3aTpymHSIOCH OTBETHTH

A 4
24. Berauciute  ©

a) 8
b) 12
c) 6

d) 3aTpymHSIOCh OTBETUTH
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4. OHEHOYHBIE MATEPUAJIBI JIJI51 INPOMEXYTOYHOM ATTECTALIUA
IO YYHEBHOU JTUCHUITVIMHE

Teopernueckne BOpocsl

[lepecraHOBKH, pa3MelLIEHUs, COUETAHUS

OyHKIMSA paclpeeseHus], €€ CBOMCTBa

VYcnoBHas BEPOSITHOCTD

I'enepanbHas U BBIOOPOYHAs CpEeHUE

BeposiTHOCTB MOSBIIEHUS XOTS OBl OJJTHOTO COOBITHSA

Crarnyeckas nposepka runores. [IpoBepka runoressl 0 HOpMaJIbHOM PACIPENEICHUN
reHepaigbHOr COBOKYyNMHOCTU. Kputepuit cornmacus [Tupcona.

7. BeposTHOCTB NomnajaHus CIy4ailHONW BEIMYMHBI, UMEIOIIEH HOPMaIbHOE paclpe/ieieHue Ha
3aIaHHBIA y4aCTOK

8. TI'pymmosas u obmas cpegHue

9. [TlokazarensHoe pacnupenenenue HCB

10. I'enepanbHas U BEIOOPOYHAS THUCIICPCUU

11. Yucnossle xapakrepuctuku JJCB. [lucnepcus uncna nosBaeHUil cOObITUS B HE3aBUCUMBIX
UCIBITAHUAX

12. PaspirpeIiBaHre TOTHOMN TPYMITB COOBITHIA

13. 3akoH pacnpeneneHus BEpOSTHOCTEH AUCKPETHOM Ci1y4ailHOM BETMUMHBI

14. TouHOCTH OLIEHKH, 1OBEPUTEIbHAS BEPOATHOCTD. JlOBEpUTENbHBIN HHTEPBAI

15. IlenTtpanpHas npejeibHas TeopemMa

16. ®opmyna a7 BBIYUCICHUS AUCTIEPCUU

17. Teopema cnoxeHHs BEpOATHOCTEH U1l HECOBMECTHBIX COOBITHIA

18. JloBepuTenbHBINA HHTEPBAI ISl OLICHKH MAaTEMAaTHIECKOTO OXKHIAHHI HOPMAJILHOTO
pacnpeeseHus Ipu U3BECTHOM [

19. buHOMHMHaNIEHOE pacnpeeNieHHe AUCKPETHON CITyqaiiHOWM BETMYIHBI

20. Cnoco6sl oTOOpa

21. Yucnorsie xapakrepuctuku JCB. Jlucniepcus. CBolicTBa AUCIIEPCUI

22. PaspIrpbiBaHKe HEMPEPHIBHON CITy4aiiHOM BETMUMHBI

23. TlonsaTue cny4aiiHOW BeHMYUHBI. JIMCKpETHBIE M HETIPEPHIBHBIE CIyYaiiHbIe BETMYMHBI
24. CraTuueckue OLeHKH IapaMeTpoB pacnpenenenus. Hecmemennsie, 3¢ eKkTUBHbIE U
COCTOSITENIbHBIE OLIEHKU

25. TloBropenue ucnsitanuii. @opmyna bepnymm

26. Yucnossie xapakrepuctuku HCB

27. T'unepreoMeTpuyecKoe pacrpeieleHne TMCKPETHON CilydaifHON BEJINYMHBI

28. Jlpyrue XxapakTepUCTHKH BapHAIMOHHOTO psiaa. Moja, Mmeauana, pazMax BapbupoBanusi. CpenHee
abCOIIOTHOE OTKJIOHEHHE, K03 uiimeHT Bapranuu

29. TeopeMa CIIO)KECHHS BEPOSITHOCTEH JIJIT COBMECTHBIX COOBITHI

30. I'enepanbHas U BBIOOPOYHAS COBOKYITHOCTH

31. Teopema yMHOXXEHHS BEPOSTHOCTEH

32. Yucnossle xapakrepuctuku J{CB. Cpeanee KkBagpaTUUYHOE OTKJIOHEHHE

33. Teopema rumote3 (popmyna betieca)

34. Teopema Myaspa-Jlamaca

35. CraTtuctudeckas BEpOSITHOCTb

36. PaBHomepHoe pacnpenenenne HCB

37. T'eomerpuueckasi BEpOSITHOCTh

38. HopmanwsHoe pacnpenenenue HCB

39. Ywucnorsie xapakrepuctuku JJCB. MaremaTiudeckoe 0KHaHUE YUCIIA TTOSIBIICHUN COOBITHS B
HE3aBHCHUMBIX UCIBITAHUAX

40. ITonwuroH u rucTOorpamMma

41. Ilosropenue ucnsitanuil. MuTerpanpHas reopema Jlamnaca

42. HepaBeHnctBo u Teopema UeOblieBa

43. JluckpeTHas ciydaifHas BennunHa. Pacnpenenenue Ilyaccona
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44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

[ToBTOpHAas u 6e3mOBTOpHAs BEIOOPKHU. Penpe3eHTaTnBHAs BHIOOPKA
I'eomeTpuueckoe pacnpenesieHue JUCKPETHOM CIIy4alHOW BEJIMYHHBI
CratucTuueckoe pacrpeieieHre BhIOOPKU

dopmyia 1715 BBIYUCIEHUS JUCIIEpCUU (TeopeMa)

MeTtoa cyMM Ui BBIYHUCTIEHUS BBIOOPOUHBIX CpelHEH U TUCIepCru
[lepecraHOBKH, pa3MeILIEHUs, COUETAHUS

OyHKIMSA paclpeeseHus], €€ CBONCTBa

YcnoBHas BEPOSITHOCTD

I'enepanbHas 1 BEIOOpOYHAS CpeIHUE

BeposiTHOCTB MOSBIIEHUS XOTS OBl OJJTHOTO COOBITHSA

Cratuyeckas npoBepka runores. [IpoBepka runore3bl 0 HOPMAJIBHOM pacIpeleIeHUH

reHepanbHon coBOKynHocTH. Kpurepuii cornacus [Iupcona

55.

BepOﬂTHOCTB nomnagaHus CJ'Iy‘-IaI‘/'IHOI\/'I BCJIIMYHHBI, HMCIOIHeﬁ HOPMAJIBHOC PACIIpCACICHNEC Ha

3a/IaHHBIA y4aCTOK

56.
S7.
58.

I'pynmnoBas u oOriast cpeanue
[TokazatensHoe pacnpenenenue HCB
I'enepanbHas 1 BEIOOpOYHAS TUCTIEPCUN

59. UYwucnorsie xapakrepuctuku JJCB. /lucnepcus duciia NosBICHUN COOBITHS B HE3aBHCHMBIX
HCIIBITAaHUSX

60.

PasbirppiBaHre MOTHOM TPYIIIBI COOBITUI
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HpaKTI/I‘{eCKI/Ie 3alaHUuA

BapmanT 1

1.B ypue 4 Genbix u 6 yepHbIX mapos. Haiitu
BEPOSATHOCTH TOTO, YTO BEIHMMAS U3 YPHBI 3
nrapa, Mbl TIOJTY4uM: a) OOJbIIE OCNbIX, YeM
YepHBIX; 0) OOJNBIIE YSPHBIX, YEM OCTIBIX.

2. JIBa cTpenka MpOM3BENH MO OJHOMY BBICTpEIY.
BeposiTHOCTh momafgaHus B MUIIEHb MEPBBIM
crpenkoMm pasHa 0,7, a BTopeim — 0,6 Haiitu
BEPOSATHOCTh TOTO. YTO XOTS OBl OJUH U3
CTPEJIKOB TOMajl B MUILEHB.

3. BbomOapampoBImMK MOXET OBITH AaTaKOBaH
uCTpeOHUTEeNIeM TIOA pasHbIMH  KypCOBBIMH
yrnamu. CiydaifHasg BeauurHa X - KypCOBOM
yToJ, pacmpelelicHa IO 3aKOHY, 3aIaHHOMY
IUTIOTHOCTBIO PACTIpeNeNICHUIBEPOSITHOCTEH

T T
|ACOsX,npu — < X<,
f(x) = 2 2
j 0 , npu x >% .
L Il 2

Haiitu koadduumenr A u MareMaTHYeCcKOe
OXKHJIaHUE cilydaitHou BEJIMYUHBI X.
Brraucnuth BEPOSATHOCTH TOTO, 4TO
aTaKyloUMd  HCTPeOUTENh  MOXET  OBbITh
oOcTpensiH, ecau Ha OomOapAMpPOBIIKKE
nMeeTcs  CTpeNKoBas YCTaHOBKA,
MIO3BOJISTIONIAsl  OOCTpENMBATh HCTPEOUTEND,
KOTZIa KypcOBOM yroi HaXOAWTCS B MHTEpBAJC
or _tno™ .
3 3
4 Haiitu BeposATHOCTH TOTO, 4YTO cOObITHE A
TIOSIBUTCS B IISTH HE3aBHCUMBIX HCIBITAHUSX HE
MEHee JIByX pa3, €CIi B KaXJOM HCIIBITAaHUN
BEPOSATHOCTH MOSIBIICHUS coOBITHS A paBHa 0,3.

5B ypue 4 Genpix m 3 uepHbIX mapa. M3 Hee
JOCTAIOT He Tisns, oauH map. llaper B ypae
nepememmBaiorT. Ilocie 3TOro W3 ypHBI
BBIHUMAIOT BTOpoil wwap. HallTu BeposTHOCTH
TOTO, YTO ITOT IIap OyAeT OeNbIM.

Bapwuanr 2

1. Mo craTWCTHYECKWM JAHHBIM B nepBoit
nosnoBuHe Mast ( ¢ 1 mo 15 ) moroxummu
obiBator 11 nHeii. KakoBa BeposTHOCTB, YTO
B CIlydailHO BbIOpaHHBIE 4 n1HS He Oyner
J0XKaA?

2. JlBa cTpeska, HE3aBUCHMO OJMH OT APYTOTo
JIENIAIOT IO JABAa BRICTpea (KaXKIbIi 1o cBOSH
MHUIIICHU). BeposTHOCTh TNONMamaHus NpU
OJTHOM BBICTpEJe Ui mepBoro crpeika 0,4,
s BToporo - 0,5. Haiitu BeposiTHOCTE TOTO,
YTO B MHUIICHU MEPBOTO CTpeika Oyxaer
OoJpIIe MPOOOUH.

3. Oyukuus  pacmpeseNeHHs  CITydaifHOM

BCJIINYHHBI X uMeeT BU
|( 0, npux<3,

F(X) = % ( 3\2 Haiitu
1+ |, npux>3.

ey

MaTeMaTHYeCKOe  OXHJIaHWe, MOAy U
JUCIEPCUIO  CIy4YallHOM BenuyuHbl X, a
TaK)X€ BEPOSATHOCTb IONAJAHUS ClydyalHOU
BEIUYMHBI B UHTEpBa (3, 4).

4. B mexe 8 MOTOpPOB. [[1s1 Kaxkgoro mortopa
BEPOSATHOCTH TOTO, YTO OH B IAHHBIf MOMEHT
BKIFOueH, paBHa p = 0,8. Haiitu BeposiTHOCTH
TOTO, YTO B JIAHHBI MOMEHTa) BKIIFOUEHO 3
MOTOpA, 0) BBIKIIIOYEHBI BCE MOTOPHI.

5. U3 tpex mapTuii pesuctopoB ( B Kaxmoi
mapta 12 pe3sucTopoB)  ciaydalHBIM
00pa3oM B3AT Ul HCHBITaHUS | pe3ucrop.
KakoBa  BepoATHOCTb, 4YTO  PE3UCTOP
HEHCNIpaBEeH, €ClIi B NEpBOHl MmapTuu
HCIPaBHBIX PE3UCTOPOB 4, BO BTOPOH - §, a
B TPETbEW UCTIPABHBIX HET.
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