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Ipenuciaosue
[Tocobue «Teopust BEepoATHOCTEN U MaTeMaTUUYeCKas CTATUCTHKA: MPAKTUKyM» TpPeTHa3HAYCHO
JUTsT OOYUYEHUS yYanuxcsl KOJUISKEH, MOTyJalolnX CPeIHee CIeuaTbHOEe 00pa30BaHue, U CITYKUT IS
3aKpEIJICHUS] TEOPETUICCKOTO MaTepuaia, (GOpMUPOBAHUS MTPAKTUUECKUX HABBIKOB PEIICHUS 3aja4 10
TEOPUH BEPOSITHOCTEH U OCBOCHHUS CTATUCTUYECKUX METOJOB OOpPaOOTKHM JAHHBIX C MCIOIh30BaHUEM
COBPEMEHHBIX HMHGOPMAIMOHHBIX TeXHOJOrui. I[IpakTMKyM OpPHUEHTUPOBAaH Ha IPUMEHEHUE
MaTE€MaTUYECKUX METO/OB B 3ajlayax MPUKIAJHOTO XapaKTepa U MpeICcTaBiIsieT cOO0M pyKOBOICTBO K
BBITIOJTHEHUIO JIECSATH J1TA00PATOPHO-IIPAKTUUECKUX PAOOT MO CIASAYIONIUM pa3jiesiaM JUCIUTIIAHBDL:
— «Kraccnueckoe, TeOMETPUUECKOE U CTATUCTUUECKOE OMPEICTCHUS] BEPOSITHOCTEN COOBITUIY;
— «TeopeMbl CI0KEHUSI 1 YMHOXKEHHS BEPOSITHOCTEH HE3aBUCUMBIX COOBITHIN;
— «YcnoBHas BeposiTHOCTh. Dopmyra momHo# BepossTHOCTU U hopmyiisl baitecay;
— «JluckpeTHbIe CiTydailHbIE BEIMYMHBI. bBUHOMUAIBHBIN 3aKOH paclpeieICHUs;
— «IloBTOpEHME HE3aBUCUMBIX UCIIBITAHUIY;
— «HenpepsIBHBIE ClTydailHbIE BEJIMYHHBI
— «BapuarnmonHsie psabl, UX Tpaduaeckoe n300paKeHUE,
— «TodeuHble M UHTEPBAJIbHBIC OLICHKHU MTAPAMETPOB PACTIPEACTICHUS»;
— «IIpoBepka mapaMeTpU4YECKUX TUIIOTES3Y;

— <<HpOBepKa HCTIAPaAMCTPHUUYCCKUX THUIIOTE3).

OrjaBjieHUeE. — —




Kaxxnas naboparopHo-npakTHiecKas padoTa COIEPKUT KPATKUE
TEOPETUYECKHE CBEIICHUS, 00pasel] pemeHus 1 0hOpMIICHUS TUIIOBOTO
BapuaHTa 3ajanus, 30 BApUaHTOB MPAKTUYECKOTO 3aJJaHusl OJJTUHAKOBOMN
CTEIICHU CJIIOKHOCTH U KOHTPOJIbHBIE BOMPOCHL. B pa3o0paHHBIX 3a/1a4ax
MPUBEACHBI 00Pa3Ibl PEIICHUS TUMOBBIX 3aJJaHUI KaK pacueTHBIMU
METOJIlaMH, TaK U C UCIIOJIb30BAHUEM AJIEKTPOHHBIX Tabmuil Excel. B
MOCOOMM TAKKE COAEPIKATCS BCE HEOOXOAUMBIC UCXOHBIC JTAHHEBIC,
PEKOMEHyeMasl JIMTepaTypa 1 ClipaBOYHbIE MaTepUabl (B BUJIE
MPUIOKECHUN ).

OTMeTHM, 4TO J1abOpaTOpHO-TMIpakTHUUecKue padothl 1-3 Hanucaus! M.1O.
MarkeBud, pa6otsl 4-6 — JI.W. TapycuHoii, a padotsl 7-10 — H.IL.
[Ierposoii.

ABTOpPCKHI KOJUICKTUB BhIpakaeT OnarogapHocth JI.M. Maiicene 3a
BHUMATEJIbHOE PEIICH3UPOBAHUE TAHHON Pa0OThl U KOPPEKTHBIC 3aMEUaHUS



JIABOPATOPHO-ITPAKTUYECKAS PALOTA 1

KITIACCHYECKOE, TEOMETPUYECKOE U
CTATUCTHYECKOE

OINPEJAEJIEHUSA BEPOSITHOCTEU COBBITUA

Ileab padoThI:
-U3YUYE€HUE OCHOBHBIX MMOHATHUN TEOPUU BEPOATHOCTEN;

-O3HAKOMJICHHUC C PA3JIMYHBIMUA MCTOAAMMU BBIYUCIICHUA
BCPOATHOCTCH COOBITHMH,

-IPAKTUYECKOE IPUMEHEHHE AIIEMEHTOB KOMOMHATOPUKHU
11 BBIYUCIICHUST BEPOATHOCTEN COOBITHM.

OrjaBjieHUeE. — —




KpaTtkue TeopeTi4yeckye cBeIeHHs

Teopus eepoamHocmeli — DTO pazlie]l MaTeMaTHKH, B KOTOPOM H3YYaIOTCs
3aKOHOMEPHOCTH, MPUCYIIHE MACCOBBIM CTyUaHHBIM SIBJICHHSIM.

Kombunamopuxa — 310 pasfaesl MaTeMaTHKH, B KOTOPOM H3Y4aloTCsl BOIIPOCHI,
CBSI3aHHBIC C PACCMOTPEHUEM MHOKECTB M IO/ICUETOM YUCIIA PA3IMYHBIX KOMOHHAITN
U3 DJICMEHTOB DTHX MHOJKECTB.

IlycTh JaHO MHOXKECTBO F, cojepikailiee 7 SJIEMEHTOB. UHCIIO # Ha3bIBaIOl
obvemom mMHoocecmsa E.

Wzpneuenue k£ (kK < n) DICMEHTOB W3 MHOXKECTBA F HaspIBaeTCsA 6ub100poM K
2lleMEeHmos, a caM U3BJICUCHHBIN Habop — 6b100pKoti oOvema k.

Ipasuno npouzeedenusa: €Cim MHOKECTBO £ 0ObEMa 11, MHOXKECTBO F, 00BEMA
M, ..., MHOIKECTBO Ej 00BEMA 715, TO YUCIIO CITOCOOOB BHIOOpA IO OTHOMY DJIEMEHTY U3
KaKJIOTO MHOJKECTBA 1, [y, ..., Ex paBHO 11 Ws [, .

Ipasuno cymmoer: eclii MHOKECTBO £ 0ObEMa 717, MHOKECTBO F, 00BEMa 7, ...,
MHOJKECTBO F 00BEMA 7, TO YHCIIO CHIOCOOOB BHIOOpA BCEX IEMEHTOB M3 KaXKIOTC

MHOKeCTBA £y, By, ..., B paBHO 1y +ip +...+7.



Creocmeue: eclii MHOXKeECTBA F . E R FE cojiepar 1o # 3JI€EMEHTOB KaxkJI0€, TO
K

IHCIIO CII0COGOB BEIOOPA IO OJHOMY DIIEMEHTY U3 STHX MHOXKECTB paBHsCTCS 1,
Ilepecmanoskoili n 21emenmoe HA3HLIBACTCS PACIIOIOXKEHUE STHUX DJICMEHTOB B
OTIPEJICTICHHOM IOpsiike. UMCIIO IEepeCTaHOBOK M3 # DIEMEHTOB OIPE/ICIISICTCS
dbopmy 10it
W = MORNEN - THRMN - 20 K. K2 N1 =
JIxo0oit BLIOOP k DIIEMEHTOB, B3STHIX B ONPEACICHHOM IOPSJIKE, U3 7 DIIEMEHTOB,

HAa3bIBACTCI pasmeujeHuem U3 n 110 k. Hucio paSMeH_IeHI/Iﬁ 13 7 110 k DIIEMEHTOB paBHC

i = OO 0N - 200, BIE- G- 100 = e



JIroGoit BbIOOp A 37IE€MEHTOB W3 M BJIEMEHTOB 0Oe€3 yueTa IOpsiiKa BBIOOpA

Ha3bIBAETCS covemanuem U3 n no k. Yucino coueraHuit u3 # no kK paBHO

il
_ N@_ - W il
) = gy ) (1.1)

il W0~ 1
bynem Ha3bIBaTh ONbIMOM, WA SKCHEPUMEHIMOM, OCYLIECTBICHUE ONPEAETECHHOIC
KOMIUIEKCA YCJIOBUM WM NEUCTBUU. BO3MOXHBIA pPE3yJbTAaT OIbITA Ha3bIBAETCH

coovimem.



CoObrITHE Ha3BIBACTCSI 0OCIMOB8epHbIM B JJAHHOM OIIBITE, €CIIH B 3TOM OIILITE OHO
00s3aTEIILHO IPOUBOUIET.

CoOBITHE HA3BIBACTCS HEBO3MOIICHLIM, €CIIA B JAHHOM OIILITE€ OHO IPOU30UTH HE
MOXeT (0003HaueHHE: ).

Cayuaiinvimv COOBITHEM HAa3BIBACTCS COOBITHE, KOTOPOE B JJAHHOM OIILITE MOXKET
IIPOM30UTH, a MOXKET U HE Ipou3ouTu (obo3nauenue: A, B, C, D, ...).

MHOXECTBO BCE€X BO3MOXKHBLIX H B3aHMOMCKIIOYAIOIIUX HCXOJOB OIIBITA
Ha3BbIBACTCSL  MPOCHPAHCINEOM  dJeMeHmapHeix  coovimuii  (0003HaueHue: (1),
CBSI3aHHBIX C JIAHHBIM OIBITOM. OJEMEHTHI IPOCTpPaHCTBa 2 HA3BIBAIOTCS

AEMEHMAPHBIMU cobbImUAMU.



CoObITHS HA3BIBAIOTCA HECOBMECHHbIMLU, CCIIH TOSABICHHC OJHOTO W3 HHX
HCKITFOYACT MOABJICHUE APYTHUX COOBITHH B YCJIOBUAX OJHOTO U TOTO YK€ 3KCIICPUMCHTA.

JIBa cOOBITHS HA3BIBAKOTCS NPOMUBONOJIONCHBIMIL, €CITH TIOSABICHUEC OJHOTO U3 HHX
PaBHOCUIILHO HEMOSBICHUIO Apyroro. CoObITHE, MPOTHBOIOJIOXKHOEC COOBITHIO A,
Oyaem 0003HAYaTh K

JIBa COOBITHS HA3BIBAIOTCA COBMECMHbIMU B JAHHOM OIIBITS, €CIU TMOSBJICHHC
OJHOTO W3 HUX HC HCKIIFOYACT MOSIBICHUC APYTOro B 3TOM JKC OIIBITE.

['pynmna HECOBMECTHBIX COOBITHI HA3BIBACTCS NOJHOIL 2pynnoil cobbimuii, €CIIU B

PE3yJIbTATE OTBITA O0A3aTEILHO HACTYIUT OJHO U3 COOBITHH, BXOIAIIUX B 3TY TPYIIILY.



CoOBITHS HA3BIBAIOTCSA PAGHOBOIMOIICHLIMI, €CIH HET OCHOBAHHH ITOJIAraTh, YTO
OJHO COOBITHE ABJIACTCS O0NICE BO3MOKHBIM, YEM APYTHUE.

[IycTs €2 — mpOCTPAHCTBO 3JACMCHTAPHBIX COOBITHH HEKOTOPOTO IKCIICPUMCHTA.
[ToamuOkecTBa A — Q2 B B C () nipeacTaBIIrOT CoO0M cayuaiinbie coOsiThs. IlycToe
MHOXKECTBO ) COOTBETCTBYECT HCBO3MOKHOMY COOBITHIO, @ BCE IPOCTPAHCTBO (2 -
JTOCTOBEPHOMY COOBITHIO.

Cymmoii coobimuii A m B Ha3pIBacTCA TaKOE COOBITHE, KOTOPOES COCTOUTCS MPH
MMOSBJICHUH JTHOO coObITHA A, 1100 coObITHI B, mudo 000HMX COOBITHH BMECTE.

O6o3Haucuue: A+ B umm AU B.



IIpouszeedenuem cobwvimuii A w B Has3bBaeTcsl Takoe CcOOBITHE, KOTOpOE
IPOUCXOJUT IPHU OTHOBPEMEHHOM HACTYIUIEHHH oOoux coOwiTuit. OGo3HaueHHeE:
A-B wiu AN B.

Pasznocmoero cobwvimuii A u B HazbiBaeTcsl COOBITHE, KOTOPOE COCTOUTCS, €CIIH
coOnITHE A IMpon30iieT, a coobTre B He mpousoiiner. Obosnauenue: A — B i A\ B.

Ecau cobsrrust A u B HecoBmecTHHL, T0 A B =0.

Knaccuveckoii sepoamnocmuvio cobvimu: HA3bIBAETCS OTHOINECHUE YHCIIa
OJIarONPUITCTBYIOMMUX HTOMY COOBITHIO HCXOJOB £ K oOmeMy YHCIy Beex

PaBHOBO3MOXHBIX HCXO0B 72, 00pa3yIONUX MOJIHYIO TPYIILY:

= = (1.2)



CBONCTBA KJIACCUYECKON BEPOATHOCTH:

1) 0< M) < 1,
2) W= 1 - KA(KY),
3) MO+ W = OO0 + OGO — GO ()

IIycte umeercas N peranei, u3 KOTOpbIX M — crangaptHeix (M< N). W3 stoii
NapTHH CIIy4YailHbIM 00pa3oM BBIOMPACTCS 7 ICTaJIe Ha MPOBEPKY. BEpoSTHOCTH TOIO,
4TO Cpeau n OTOOPAHHBIX ACTaNei, OyaeT k CTAaHIAPTHBIX, HAXOAUTCS 1O PopMYyJIe:

M il — B
N = B W i
W
OmuocumenvHou Yyacmomoti COObITHS A Ha3bIBACTCS OTHOIICHUE YUCJIA OTILITOB A

,B KOTOPBIX COOBITHE A HACTYNUJIO, K OOIIEMY YHCITY MPOBEACHHBIX OMBITOB:

WX M = W
NN WANN = m



B xauecTBe cmamucmuueckou 6eposimHocmuy COOBITHSI TPUHUMAIOT YHUCJIO,
BOKPYT KOTOPOTO KOJIEOIIOTCS 3HAYEHUSI OTHOCUTEILHON YaCTOThI IIPU
HEOTPAHUYEHHOM BO3PACTAHUU YMCIIA UCTIBITAHUM. [[JIs1 CyIlieCTBOBaHUS
CTaTUCTUYECKON BEPOATHOCTHU COOBITUSA A TpeOyeTCs BO3MOKHOCTD
MPOU3BOAUTH HEOTPAHUYECHHOE YHCJIO UCTIBITAHUN U YCTOUYUBOCTh
OTHOCHUTEJIbHBIX YaCTOT IMOSBJICHUS COOBITUS A B Pa3JIUUHBIX CEPUIX
JO0CTAaTOYHO OOJIBIIIOTO YHCJIa UCTIBITAHUM.

IIycte — cobOmITHE, COCTOSIIEE B MOMAAaHUH TOUKH, OpoIeHHOU B o0yacth KX, B

obmnacte I N MY

Ecru W u Wl — oTpesku, TO ceomempuqeckol 6eposmHocmovio cobvimus A

Ha3bIBACTCA OTHOIIICHHUC

BN
R !

WA = K15k

rae BN v BN — nomuaer orpe3kos W u M cooTBeTcTBEHHO.



Ecmu M 1 [ — mmockue o01acTh, TO 2eomempuyeckoii 6epoamuocmovio coovimus A

Ha3bIBACTCS OTHOILLICHHUC
M
: SE(TM; (1.6)

rae 5| — towmaan oonacrei M u M coorBeTcTBEHHO

Ecmm [l 1 Wl — mIocKWe Wik MPOCTPAHCTBEHHBIE 00JIACTH TO 2eoMempuiecKol

8eposIMHOCHbIO COObIMuUsL A Ha3bIBACTCS OTHOIICHUE

()
TG (1.7)

rae NN v NN — 00BEMBI 001acTeit M 1 M cOOTBETCTBEHHO.

W =



Penienne THIMOBBIX 3a1aHUN

Samganue 1

3ajianue 2
3ajanve 3

3ananue 4

OrjaBjieHUeE. — —




3aoanue 1. VI3 xopoOku, conep:kamieii 25 netanei, cpeayd KOTOpeix 6 OpakOBaHHBIX,
Hayaavy BbIOpaHbl TPU AeTanu. Halith BEpOSTHOCTH TOTO, YTO CPEIU HUX POBHO JIBE

OpaKOBaHHBIE.

Pewienue. Ilo popmynam (1.3) u (1.1), umeem

ngg _ 285
W3l = =% = 2 =0.12.

3adanue 2. CKONBKMMH CHOCOOAMH MOKHO pacCeiuTh 9 CTYyIEeHTOB IO TPEM
KOMHATaM: IBYyXMECTHOH, TPEXMECTHOM, YEThIPEXMECTHOMN?
Pewenue. CornacHo npasuty npousBeaenus: u popmyse (1.1), Hatimém

HEOOXOIMMOE YHCJIO COCO0 pacceieHus CTYyI€HTOB:

91 7 A 98 765
N=C5-C5 C4_|92I|21 N7-3!3v'a_7'_'1 1260.

Omeem: 1260,



Jadanue 3. B ypHe 10 oTepeHHBIX OWISCTOB, U3 HUX 4 BBIMTPBINIHBIX. M3 YpHBI
HayTraJl U3BJICKAKOTCA JBa Omsieta. HaliTh BEpOSITHOCTD TOTO, YTO: a) 00a OmiieTa
BHIMTPBINIHBIE (COOBITHE A); 0) 00a OrieTa 0€3 BRIMTPHIIIA (COOBITHE 5); B) OJUH
OWJICT BHIMTPBIIIHBIN, a Apyroi HeT (codpITHE ).

Peutenue.

IprvennM QopMyTy KIACCHUSCKOM BEposaTHOCTH (1.2) U mpaBliIo IOACYETA
ypciaa coueTanui (1.1).

a) Bri6op Byx 6ueToB u3 10 MOkHO ocymiecTBHTh Wl = [, = 45 crioco6aMu, a
JBYX BBIUTPBIIIHBIX GHICTOB H3 YeThIpex I, = 0f = 6 criocobammu. ITosyumM, 4TO B
JdaHHOM ciay4ae P(A) =Kki/n = 6/45 = 2/15.

6) Umerotca [, = B = 15 Bo3MOKHOCTEi BBIOOpa Owwiera 6e3 BHIMIpPHIIA. B
TaKOM cJIydae BepoaTHOCTh P(B)=K,/n = 15/45 = 1/3.

B) CymecTBYIOT 4 BO3MOKHOCTH BBITAII[UTh BBIMTPHIIHBIL Omiaer u 6
BO3MOKHOCTEH — OmeT Oe3 Beiurpeimna. Mimerorcs k= 6 {4 = 24 BO3ZMOKHOCTH
BHITAIIUTh OJJUH OWJICT ¢ BHIMTPBIIICM, a ApYyroi 0e3 ppiurpeima. Torga P(C) =ks/n =
24/45 = 8/15.

Omeem: a) 2/15; 6) 1/3; B) 8/15.



3adanue 4. Ha 1m1ocKoCcTH HauepUdCHBI IBe KOHIICHTPUUCCKHE OKPYKHOCTH, Pa iy Chl
KOTOPHIX 5 ¢cM 1 10 cM cooTBercTBeHHO. HalWTH BEpOSTHOCTH TOrO, YTO TOUKA,
OporeHHas Hayauy B OOJBIIHN KPYT, IOIAAeT B KOIbIO, 0Opa3oBaHHOE JaHHBIMU
OKPY>KHOCTSIMHU.

Peuenue. CoObiTre A COCTOUT B TOM, UTO TOUKa, OpOIICHHAs Hay Jady B OOJIBIITHLH
KpYT, HOHAJET B KOJBIIO MEXKY JaHHBIMUA OKPYKHOCTSIMHU.

[Tnomane kombha (burypsl G) pasHa S(G) = 7(10% - 5%) = 75[

[Tnomas Gomprmoro xpyTa (durypsl D) S(D) = #10% = 100/

HckoMyIo BeposSTHOCTh HaaéM 1o dopmyite (1.6). Torma P(A) = 757(100x) =
0,75.
Omeem: 0,75.



I IpakTnueckue 3agaHus

3amauune 1.1.-1.4.

HaiiTu BepoATHOCTH COOBITHM, UCIIOJIb3Ys OIPEICICHUE KIaCCUISCKOM
BEPOSITHOCTU M KOMOMHATOPHKY.

3aganue 2 (a1 BapuanToB 1-25).

Haiitu BepoATHOCTH COOBITHSA, UCIIOB3YS ONPEACICHUS T€OMETPUIECKOM
BeposiTHOCTH (1.5), (1.6) nmu (1.7).

3ananue 2 (s BapuanToB 26-30).

Haiitu BepoATHOCTH COOBITHS, UCIIOJIB3YS ONPEACICHUE CTaTUCTUUECKOM
BeposiTHOCTH (1.4).
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Bapuanr 1

1.1. Ha cknaxg yHuBepMara nmoctynuiao 30 tenesuszopoB. M3 Hux 20 — Mapkwu
«Butszp» 1 10 — Mmapku «d opuzonT». Haynauy B3simu 10 TenreBH30pOB U JOCTaBHIIU B
TOPTOBBIM 3all Ha npojaxky. KakoBa BepoATHOCTh TOrO, YTO POBHO 4 M3 HUX MapKHu
«BUTA36»?

1.2. KakoBa BepOATHOCTb TOTO, UTO NPOHM3BEACHHUE OUYKOB, BBHINABIIMX HA JBYX
UTPANTbHBIX KOCTSIX, YSTHOE YUCIO0?

1.3. Ha onunakoBBIX KapToukax HamucaHel Oyksul M, K, M, H, C. Kaptouku
NEPEMEIIMBAIOTCS. M HAYTad packiagbiBaroTcs B psii. KakoBa BeposiTHOCTH TOTO, UTO
nonyuutcs cnopo MUHCK?

1.4. B ropoae kaxayi HEASTIO MPOUCXOJHT CEMb aBTOMOOWIBHBIX KaTacTpod.
Ha#iTH BepOsITHOCTh TOTO, YTO KaXkaas HeAelasl OyJIeT coiepkaTh JHH, KOTAa
npoucxodwId KatacTpodbl. (CUHTaTh, UTO pacHpeAcieHHE KaTacTpod IO JTHSIM
HEJETTH PABHOBEPOSTHO).

2.1. Ilocme Oypu Ha yuacTke Mexay 40-M u 70-M kwIoMeTpaMu TeleOHHON
JTUHUU TPOHU30IIET OOPHIB MPOBOJA. YCTaHOBHUTh, KAKOBa BEPOSITHOCTh TOTO, YTO

oOpHIB TIpou30IIeT MeXKAY 50-M U 55-M KkumoMeTpaMu TeIeOHHOMN JTUHHH.

Ko BceM BapHaHTaM.




Bapuanr 2

1.1. B makete 15 xoupet «KpacHas manouka» u 20 koHpeT « MHUIIKa KOCOJIATIBIN.
W3 makeTa Haygauy u3piekaroT 8 koHpeT. Kakopa BEpOSATHOCTh TOTO, UTO CPE/IH HUX
poBHO 5 KOHPeT « Munika Kocoaambin»?

1.2. IloaGpackiBatoTcsi JBa WUIpajbHBIX KyOMKa M OTMEYAeTCs YUCIO OYKOB Ha
BepXHEH TpaHHW Kaxaoro kyOuka. HaliTH BepOsSTHOCTH TOTO, YTO Ha OOSHUX TpaHsIX
BBINAJIET OJUHAKOBOE YUCJIO OUKOB.

1.3. Onsa u KoJsist TOTOBOPUIIUCH BCTPETUTH MPA3HUK B KOMIIaHUU U3 10 desioBek.
Onu 06a XOTeJIU CH/IETh 3a KPYTJILIM CTOJIOM psiyioM. HaliTu BEpOoSATHOCTH HCTIOJTHEHUS
WX JKEJIAHUSI, €CJIM CPEeU TOCTeH MIPUHSITO paclpeAesIsiTh MECTa IO 3KepeObeBKeE.

1.4. Bocemb mapop ciaydalHBIM 00pa3oM pasMeImaloTCsd MO BOCHMH SIIITAKAM.
HaiiTu BepOsATHOCTH TOTO, UYTO KaXKAbIN AWK OyI€T 3aHAT.

2.1. B npsimoyroibsuuK ¢ BepmuHamu A4 (0; 0), B (3; 0), C (3; 10), D (0; 10) mayran

OpoieHa Touka. HaliTi BepOATHOCTh TOTO, UTO €€ KOOPIMHATHI (X; ) YIOBJISTBOPSIOT

]
HepaBeHcTBaM 0 < W< 5@@.

Ko BceM BapHaHTaM.




BapuanTt 3

3aoanue 1. HallTu BEpOATHOCTHU COOBITHI, UCIIOINB3Y S OIPEIEIIEHUE KITaCCHIECKON
BEPOSITHOCTH 1 KOMOMHATOPUKY.

1.1. Xo3siika Kyrmina 2 makeTHKa CeMsIH: OJMH — ¢ CEMEHAMU THIKBEI, 2 BTOPOI — C
ceMeHaMM Kadadka. MI3BeCTHO, U4TO B KaXXJIOM M3 MakeTHKOB 1o 20 3epeH. 11o nopore
JIOMOM ITAKETUKH Pa30pBalMCh, U CEMEHA IEpEeMEIaNnCh MeXAy cOO0N. XO3s1Ka
rnocaguna Hayaauy 7 cemsiH. KakoBa BEpOSATHOCTE TOTO, UTO POBHO 4 M3 HUX CEMEHA
THIKBHI?

1.2. bpocaroT ABe UIpanbHBE KOCTH. HaWTM BepOsATHOCTH TOrO, 4TO CyMMA
BHIITABINNX OYKOB Ha 00EUX TPAHSIX SIBISIETCS HEUE€THBIM YHUCIIOM.

1.3. V3 msartu OykB paspesHoi a3z0yku cocTarneHo cnoo KHUI'A. PeGeHok, He
VMEIOIWIT YNTATh, PACCHINAN 3TH OYKBHIL, a 3aTeM co0pan B MPOMW3BOINBEHOM IOPSIKE.
Haitru BepoATHOCTE TOTO, UTO Y HErO CHOBA Nonyumnnock cnoso KHUT'A.

1.4. I'apaepoOiuira OJHOBPEMEHHO BEIAANA HOMEPKH ITATH THLAM, CAABIINM CBON
IILIISATIE B Tapaepo0, U IMoBeca X Hayrajl. HaliTh BepOsITHOCTE TOTO, UYTO OHA BH1ACT
KaXJIOMy €TI0 COOCTBEHHYIO IIIISITY.

2.1. BeposITHOCTh NMOMNAJIaHUsI B NEOOVEO YacTh IUIOCKOW TPEYTONBHOMN IIACTHHKH
MPONOPIIHOHAJNIEHA €€ Iomaan. HaliTi BepOosATHOCTE IOTaAaHisI HayTa i OpOIeHHOM
Ha IUIACTHUHKY TOYKH B TPEYTONBHUK, OOpa30BaHHBIN CPeTHNMH TUHWSIMHA UCXOAHOIC
TpeyTOJILHIKA.

Ko Bcem BapuaHTam. -— E—



Bapuanr 4

1.1. B marasuHe Ha BUTPHHE BbICTaBlICHBI 10 OapaGaHOB KpacHOro ILIBETa M 5
cuHero. Haymauy s geTckoro cajia KyiieHo 9 OapaGaHoB. KakoBa BEpOSITHOCTE
TOTO, UYTO POBHO 6 M3 HUX KPaCHOIO I[BeTa?

1.2. bpocaroT ABe UrpajibHble KOCTH. HalTH BEPOSITHOCTH TOT'O, UTO IIPOU3BEICHHUE
YHUCJIa OUKOB HE MIPEBOCXOJIUT 6.

1.3. U3 xopoOKku, coaepkalnei 4 mpoHyMEPOBaHHBIX K€TOHA, BRBIHUMAIOT OJIHH 3a
JIPYTHM BCE HAXOJSINUECS B HEH SKETOHBI M YKIIAJIBIBAIOT pAaoM. HalTh BEpOATHOCTE
TOT'O, YTO HOMEPA BBIHYTHIX )KETOHOB OYAYT HJITH IO TOPSIIKY.

1.4. Yetbipe 3€HUTHBIX MYJIEMETa BEAYT OTOHBb MO TpeM camoseTaM. Kaxiabii
MyJISMET BbIOMpacT OoOBEKT oOcTpesia Hayraja. HalTu BEpOSTHOCTh TOIO, UTO BCE
YETBIPE MYJIEMETA BEAYT OTOHb IO OTHOMY U TOMY K€ CAMOJIETY.

2.1. Ha orpeske L mimHOM 20 CM IOMEIMICH MEHBIIHM OTpe30K [ mjuHOM 10 cM.
HaliTi BEpOsSITHOCTH TOTO, UTO TOUKA, Hay/Jady IOCTaBJICHHAsI Ha OOJILIMHUN OTPE3OK,

[IOIaAcT Ha MEHBIIHUMN OTPEC30K.

Ko BceM BapHaHTaM.




Bapuant 3

1.1. B makere Haxogsarcsa ¢pykTel: 8 s6mok u 10 rpymr. M3 makeTa cimydadHBIM
obpazoM u3piIekaioT 6 gpykToB. KakoBa BEposSTHOCTH TOTO, UTO CPEIH HUX 2 SIOIOKA
U 4 rpymmu?

1.2. bpocarot aBe urpaibubie kocTd. HalTu BEPOATHOCTH TOTO, YTO CYMMa OUKOB,
BBITIABIIMX Ha BEPXHHUX IPaHIX, Oomnblie 3.

1.3. Ha 5 kapToukax pa3pesHo# a30yku uzoopaskennl OykBol E, E, JL I1, I1. PeGeHok
CITydalHBIM 00pa30M BBHIKIIAABIBACT HX B psi. KakoBa BEpPOSTHOCTH TOTO, YTO Y HETO
nosryuntes cioso 1IEITEJI?

1.4. ITucdpoBoii 3aMOK COACPKHT Ha OOTICH OcH 4 JHCKa, KaKIBIH H3 KOTOPHIX
pa3/ielicH Ha 6 CEKTOPOB, OTMEUCHHBIX IU(PPAMHU. 3aMOK MOKET OBITh OTKPHIT TOJIHKO
B TOM CJTy4ac, KOT/Ia JUCKH 3aHHUMAIOT OTPE/ICIICHHOE TOJIOKEHUE O THOCHTEIILHO €TI0
KOpIyca M, CJICJAOBaTC/IbHO, HHPPH 0OpasyioT ONPEAeICHHYI0 KOMOUHAIIHIO,
COCTABIISIFOIIYIO «CeKpeT» 3amKa. KakoBa BEpOSITHOCTh OTKPHITH 3aMOK, YCTAHOBUB
MPaBUIbHYIO KOMOHHAITHIO ITUp?

2.1. Ilocre apToGeTpena cBs3b co MTaboM MpepBajiach Ha Y4acTKe MKy 20-M H
50-m kunometpamu TenedoHHOM THHUH. KakoBa BEpOSITHOCTh TOTO, YTO OOpHIB

Kabed npousoies MKy 30-M H 35-M KWIOMETpaMHU JTHHUH?

Ko BceM BapuaHTaM.




BapunanTt 6

1.1. B cioptuBHOM 3ajie HaXOAWJIUCh 20 TUPb, CPEIU KOTOPbIX 12 — 110 16 kT 1 8 -
no 32 kr. Ha ypok ¢u3kyIbTypbl ciaydaliHbiM oOpazoM B3sThl 8 Trupb. Kakopa
BEPOSITHOCTH TOTO, UYTO POBHO 5 U3 HUX — O 16 Kr?

1.2. bpocator jiBe urpajibHble KOcTU. HaliTh BepOSITHOCTh TOTO, UTO abCOIIOTHAS
BEJIMYMHA Pa3HOCTH BBINABIIUX OYKOB paBHa 2.

1.3. UersipexTromHoe cobpanue counHennit H.B. ['oromns pacnonoxeHo Ha MoJke
B ciy4yailHOM mnopsake. KakoBa BEpOsSTHOCTH TOro, 4TO TOMa CTOST IO IOPSIKY
HOMEPOB?

1.4. O6mectBo U3 10 uenoBek caauTcs Ha ckamelky. HaiiTu BeposTHOCTH TOTO,
4TO JIBa ONPEACICHHBIX JHUIA OKAXKYTCS PSIIOM.

2.1. B xpyr Bnucan kBajapar. B kpyr Haymauy Opocaercss Touka. Kakopa

BCPOATHOCTD TOI'O, UTO TOYUKA IIOITIaJCT B KBaI[paT?

Ko BceM BapHaHTaM.




Bapuaunr 7

1.1. B maptuu u3 50 w3genuii 5 OpakoBaHHBIX. M3 mmapTvu BRIOUpArOT Hayraj o
w3jemit. HalTh BEPOSITHOCTHL TOrO, YTO M3 IIMECTH M3JCIMA JBa OKaXyTCH
OpaKkOBaHHBLIMHU.

1.2. bpocaroT jBe UrpajibHble KOCTU. HallTh BEPOATHOCTH TOI'O, UTO HA BEPXHUX
I'PaHsX IOABATCS OJHO YETHOE, a APYro€ HEUETHOE UYHCIIO OUKOB.

1.3. Jlanw! 6 kaprouek ¢ OykBamu H, M, U, 4, JI, O. HailTid BEepoATHOCTH TOTO, UTQO
roayurres c¢i1oBo JIOM, ecim Hayrai 0J{Ha 3a JPyroi BEIOUPAIOTCA TPU KAPTOUKHU.

1.4. IllecTh mapoB ciydyaHLIM 00pa30M pa3zMEIArOTCs II0 MIECTH AlMKaM. HaiTu
BEPOSITHOCTD TOT'O, UTO KAXJIBIA SIIUK OY AT 3aHAT.

2.1. Ha otpe3ke AB mmuHOM 3 ciaydaitHo mossiiercd Touka C. OIpenenuTs

BCPOATHOCTD TOI'O, UTO PACCTOAHUC OT TOUKH C J0 B IIPECBOCXOUT 1.

Ko BceM BapHaHTaM.




Bapuanr 8

1.1. B napruun u3 20 paguorpieMHUKOB UMEIOTCSI 5 HEUCIIPaBHLIX. J[JI1 IpoBepKH
Hayraji orouparorcs 3 paaronpueMHuka. HalTh BepoOSITHOCTH TOTO, UTO B UMCJIO
BbIOpAHHBIX BOUAYT OJMH HEUCIIPABHBIN M JBa UCIIPABHBIX PaIHOIIPHEMHHKA.

1.2. bpocatot aBe UrpajibHble KOcTH. HalTH BEpOSITHOCTH TOTO, YTO HA BEPXHUX
I'paHsIX BbINAJAET TOJIBKO YETHOE YHCJIO OUKOB.

1.3. B kuure 3500 crpanui. Halitm BeposSITHOCTHL TOro, 4TO HAyrajJl OTKphITas
cTpaHuIia OyAeT cofepKaTb HOMep, KpaTHBIN 7.

1.4. B dunaremucTrueckoM MarasuHe Ipeajararores 118 npogaxku 50 mouToBBIX
Mapok, 10 u3 KOTOPBIX SBIIOTCS peakuMu. [lokymaresn, T0Xo pa3Ouparoluics B
dunaremu, ipuodbpeTaeT 5 MOHPABUBIIMXCS eMy MapoK. KakoBa BeposSTHOCTh TOTO,
YTO Cpeau NMPUOOPETEHHBIX MApOK HET HUA OJTHOU PEJIKOM?

2.1. Bayrpes kpyra paamycom 4 Haypauy OpoieHa Touka. HalTh BepOsSITHOCTE

TOI'O, YTO TOYKA OKAXKCTCA BHYTPHU BIIMCAHHOT'O B KPYT IIPABUJIBHOI'O TPCYI'OJIbHUKA.

Ko BceM BapHaHTaM.




Bapuaur 9

1.1. 3enenxo3 OTIPaBHII Ha MPOAAKY B IIBETOUHBIA MarasuH 50 rBo3auk. M3 HUX
30 — kpacHoro ngBera, 20 — 6enoro. [lokynarens Haygauy Kymuil S 1BeTKoB. KakoBa
BEPOSITHOCTH TOTO, UYTO POBHO 3 M3 HUX OYAYT KpacHOTro I[BeTa?

1.2. IlonOpachIBatOTCs Ba UTpaJIbHBIX KyOHKa, MOJICYUTHIBACTCS CYMMa OUKOB HAa
BEPXHUX I'paHsx. HalTH BEpOSTHOCTH COOBITHS, COCTOSINETO B TOM, UTO Ha BEPXHHUX
I'paHsX KyOUKOB B CYMMe Oy/IET MEHBIIE 9 OUKOB.

1.3. 32 OYKBBI pyccKoro ajigaBuTa HaIIUCAHbI Ha KapTOUKaX pa3pe3HOM a30yKH. 5
KapTOUYCK BBIHUMAKOTCA OJIHA 3a JAPYIOM W VKIAJABIBAKOTCS Ha CTOJ B IOPSIIKE
NOABJICHUS. HalWTH BEPOSITHOCTH TOTrO, UTO MOJyunuTcd ¢jioBo [TECOK.

1.4. Haymauy B3sThIH TeePOHHBIN HOMEP COCTOUT M3 5 mud)p. HaliTi BEpOSTHOCTE
TOT'O, UTO BCE IU(PBI 3TOr0 HOMEpa KpaTHbI 3.

2.1. JIBa mpHATEId HE3aBUCUMO JIPYT OT JApyra HUMEHOT PaBHYIO BEPOSITHOCTE
IPUUTH B METPO € 15 10 16 yacoB. HalTH BEpOSITHOCTH TOTO, UTO OKHIAAHUE OITHUM

Apyroro Oyzer Mensine 10 MUHYT.

Ko BceM BapHaHTaM.




Bapuanr 10

1.1. PoquTem mpHIIUTH B CyIIEpMapKET KYMUTH JSTIM NOJapKu K PoxkaecTBy, HO
OHH €Ille HE ONpPEACIMINCh B BhIOOpe. 1IpomaBen cTaBUT niepea HUMH § KOPOOOK, B
ISTH U3 KOTOPBIX HaxoAuTes urpa «bHibsip», a B TpeX OCTABIIMXCS — KOHCTPYKTOP.
Pomutenu GepyT Haynauy Tpu KopoOku. KakoBa BepoOsSTHOCTH TOTO, UTO OHH KYIIST
POBHO JiBa KOHCTpYKTOpa?

1.2. ITonGOpackiBaroTcsi JBa UTPAJIbHBIX KYOHKa, MOJCUHTHIBACTCS YHCIIO OUKOB B
CYMME Ha BEPXHHUX IpaHsix. UTo BEpOsATHEE — MOIYYUTh B cyMMe 7 HiH 87

1.3. IIpu HaGope TenedoHHOTO HOMEpa aOOHEHT 3a0bUT JBE MOCJICAHHE UPPHI H
HaOpal HX HayJadyy, TMOMHS TOJIBKO, YTO 5TH HH(PH HCUESTHBICE H pa3Hblc. HalTu
BEPOSATHOCTH TOTO, YTO HOMEP HaOpaH MPaBUIIHHO.

1.4. Ha npemsatu kaptoukax Hammcanbl wudper 1, 2, ..., 9. Kaprouku
pacKIIabIBalOTCA Ha CTOJIE CIIydyalHBIM 00pa3oM B OJIHY JMHHUI0. KakoBa BEpOATHOCTE
TOTO, YTO MEXAY KapTOUKaMH ¢ HoMepaMu 1 u 2 6y Ay T HaX0AUTHCSI POBHO TPH JAPYTHE
KapTOYKH?

2.1. BuyTtps kpyra paguycom 6 Hayjmauy OpolicHa Touka. HalTH BEpOSTHOCTE
TOT'0, UTO TOYKA OKAXKETCA BHYTPH BIIMCAHHOTO B KPYT IIPABHJIBHOTO IIECTH YTOJIBHUKA.

Ko BceM BapHaHTaM.




Bapuant 11

1.1. Ha ipuem k Bpauy mipunum 135 GonbHBIX. I1lecTepbIM U3 HUX JOKTOP ITOCTABHUI]
JIMAarHo3 «TpUIlDy, ocTalbHbLIM — OPBH. KakoBa BEpoSATHOCTH TOTO, YTO B I'PYIIIIE U3
7 CIIy4arHO BBIOPAHHBIX OOJIGHLIX POBHO ABOUM OBLI IIOCTABJICH JUATHO3 «TPUIIID) 7

1.2. bpocaror jBe urpaibHble KOCTA. HallTh BEPOSITHOCTL TOTO, YTO HA BEPXHUX
IPaHSIX IOSBITCS HEUETHBIE YHCIIA.

1.3. KakoBa BepOATHOCTH TOTO, UTO HAyJa4yy BBIPBAHHBIA JIUCTOK W3 HOBOIC
KasieHgaps 2005 rojia COOTBETCTBYET IIEPBOMY UMCITY MecsIia?

1.4. KakoBa BEpOSTHOCTH TOTO, UTO B HAyTaJ[ B3ITOM Maptre 4 cyO00THI?

2.1. CTyJEHT U CTYJEHTKa JOTOBOPUIMCH O BCTpeue Mexay 18 u 19 uvacammu,
IIpUYEM KaXKJbIM W3 HUX IIPUXOJUT K MECTY BCTPEUU CIIYUYaMHBIM 00pa3zoM U XKJIET

Apyroro He Oolee 15 MuHYT. HaiiTh BepOSITHOCTH TOTO, YTO BCTpEYa COCTOUTCSL.

Ko BceM BapHaHTaM.




Bapuanr 12

1.1. Ha o tapku x HoBoMy 1oty KyIUTIEHH! 1 1 TDIATOK ITOKOIIaAa, IpyuyeM 7 U3 HUX
— MIOPUCTHIN IIOKONAM, 4 — ¢ HAUMHKOU. KakoBa BEpOATHOCTH TOTO, YTO U3 Hayaauy
BLIOPAHHBIX S INIUTOK POBHO 2 IUIUTKUA OKaXYTCS IIOPUCTHIM IIIOKOIaI0M?

1.2. bpocaror aBe UrpaibHble KOCTU. HailTh BEpOSATHOCTH TOTO, UTO CYyMMa OYKOB,
BBIIIABIIIUX Ha BEPXHUX I'PAHSX, MEHBIIIE /.

1.3. TenedpoHHbIT HOMEP COCTOUT M3 IIecTH IUdp. HaltTh BEpOSTHOCTH TOTO, UTC
BCE IIUPPHI pa3IIAYHbI.

1.4. Ha maxmaTHyO JOCKY W3 64 KIIETOK CTaBAT Hayjauy 2 Jajph OeJoro u
YEepHOro IBETOB. C KaKOM BEPOATHOCTHIO OHU Oy YT «OUTH» APYT Apyra?

2.1. Ha otpe3ke [0; 3] cnyyaitHO BeIOUpaeTcs Touka. HailTvd BEpOSTHOCTE TOTO, UTC

PacCTOMHUC OT HEC JIO ITPAaBOI'0 KOHIIA OTPE3Ka HEC ITPCBOCXOUT 1,6 CAMHMII.

Ko BceM BapHaHTaM.




Bapuaur 13

1.1. K KoHIy AHs B MarasuHe octajoch 60 apOy30B, U3 KOTOPBIX — 50 CIENBIX.
Ilokymareins BeiOupact 5 apOy30B. KakoBa BEpOSTHOCTH TOTO, UTO POBHO J[Ba U3 HHX
— cHenple?

1.2. bpocaroT aBe urpajibHble KOCTH. HalTH BEPOSITHOCTD TOTO, UTO CYMMa OUKOB,
BBITIABIINX HA BEPXHUX I'PaHAX, MEHbIIE 10.

1.3. B kopoOke 6 0JJHHaKOBBIX IIPOHYMEPOBAHHLIX KYOUKOB. HaliTH BEpOSITHOCTE
TOTO, UTO INPHU U3BJICUYSHHUH IO OJHOMY BCEX IMECTH KyYOHMKOB UX HOMEpA MOSIBATCA B
BO3pacTAIOIIEM TOPSITIKE.

1.4. Ilapsl, 3anymepoBanHble Iuppamu 0, 1, 2, ..., 9, nomemneHsl Hayrag B 10
PACIIOJIOXKEHHBIX BJIOIL OJIHOU MPAMON JIYHOK — IO OJTHOMY IIapy B KaXKAYIO JIYHKY.
OnpenenuTh BEPOSITHOCTh TOTO, YTO MEKAY ImapamMu ¢ Homepamu 1 u 2 Oyayt
HAXOIUTLCSA POBHO 2 IPYTUX IHapa.

2.1. HaliTu BEpOATHOCTH TOTO, UTO TOYKA, Hayraj OpOIICHHAas B IIap, MOMAJIET B

BIIMCAHHBIN B HETO KYO.

Ko BceM BapHaHTaM.




Bapuanr 14

1.1. Mama xynuia pebeHKy 10 HaayBHBIX IIAPHUKOB, 3 U3 KOTOPBIX — CUHETO 1IBETA,
ocTajJibHbIE — JkeaToro. PeGeHok OGeper Hayaauy 5 IIapHKOB M HagyBaeT ux. KakoBa
BEPOSITHOCTH TOTO, UTO CPpeJId HAAYTHIX IIAPUKOB POBHO 3 JKeJITOTO LBeTa?

1.2. bpocaroT aBe urpaibHblie KocTu. HaliTh BeposSTHOCTH TOro, YTO HA BEPXHHUX
IpaHsX OJHO YKCJIO OyAeT Ha eIMHUILY OOJIbIIe JPYToro.

1.3. Dx3ameHallMOHHBIE OWJIETHI 3aHYMEpoOBaHbl unciaaMu oT 1 1o 35. Kakosa
BEPOSITHOCTh TOTO, UTO HOMEP BbIOpaHHOTO OHJIeTa UeTHBIN?

1.4. 1lpn nepeBo3ke sIyKa, B KOTOpOM cojepxkaiuchk 21 cranmaptHas u 10
HEeCTaHJAPTHBIX JeTaliel, yTrepsHa ojJHa jAeTalb. JleTandb, Haymauy HU3BJICUEHHAs K2
AIMUKA TI0CNie TIePeBO3KH, oKaszajach cTaHAaapTHoW. HalWTu BeposSITHOCTH TOTO, UTO
ObLIa yTepsiHa HeCTaHapTHas JeTallb.

2.1. B xpyr BnucaH IpaBUJIbHBIM TpeyroJibHUK. KakoBa BEpOSITHOCTH TOTO, YTO

TOYKa, Havdauy IIOCTaBJICHHAA B KPVYI, OKQKCTCA BHC TPCYI'OJIbEHHUKA.

Ko BceM BapHaHTaM.




Bapuant 15

1.1. Ha ckiajze xpaHsaTcsl B HepacCOpTHpOoBaHHOM BHjle 20 M3/Ie)IUi IepBOro copra
1 10 — BToporo. HaliTu BeposITHOCTL TOr'O, UTO CPEJIM B3ATHIX HayAauy 5 uU3Jieaui 2
OyIIyT BTOPOTO coprTa.

1.2. bpocarot ziBe urpajibHbie KOCTH. HaliTh BeposITHOCTE TOTO, UTO MPOU3BEICHHUE
OUKOB, BBITIABIINX HAa BEPXHUX I'paHsx, OoJibIe 6.

1.3. Hayrag Bagteii TenedoHHBIM HOMep cocToMT U3 nsatu mudp. Halitw
BEPOSATHOCTH TOTO, UTO B HEM Bce LU PhLI HeUETHHIE.

1.4. Haiitn BepoATHOCTL TOro, uro abOHEHT HalepeT MpaBUJILHO JIBY3HAUHBIH
HOMEP, €CJIM OH 3HaeT, UTO JJAaHHBLIM HOMEp He JeJIUTCS Ha MSTh.

2.1. /IBoe Jipy3el YCJIOBHIIMCH BCTPETUTLCS B OIPEACICHHOM MeCTe MeXKay 12
13 wacamu. [lpumesmimnii rmepBbIM KA€T BTOPOro B TeUeHHE 15 MHHYT, IIOCJE Yero
yxoauT. OnpeneanuTh BEpOSITHOCTh BCTPEUH APY3eH, €ClIM MOMEHThI UX IPHUXO0Ja B

YKa3zaHHOM IIPOMECI)KYTKEC BPCMCHHU PAaBHOBO3MOJKHEI.

Ko BceM BapHaHTaM.




Bapuanr 16

1.1. Ha ckiaje Haxoauoch 20 S1uKoB S0JI0K, MpuieM B 12 Snukax ObUTH SI0TI0KH
3€JICHOTO I[BeTa U B § fAlMKax KpacHoro. Haypauy B3simu 7 AIIUKOB M OTBE3JIH B
MarasuH Ha npojaxy. KakoBa BEpOATHOCTb TOTO, UTO POBHO B 4 SIHUKAX SOJIOKH
3€JICHOTO 1[BeTa?

1.2. YYacTHUKH XEePESObCBKH TAHYT H3 AIIHKA XKSTOHBI ¢ HOMepamu oT 1 g0 100.
HaliTu BEepOSATHOCTH TOTO, UTO HOMEP HEPBOTO HAyJauyy H3BJICUCHHOT'O JKETOHA HE
COACPKUT UPHI 5.

1.3. U3 9 >xeTOHOB, 3aHYMEpPOBAHHBIX pPa3HBIMH OJHO3HAYHBIMH ITH(ppaMH,
BbIOHpaeTes 3. HallTH BEpOSATHOCTD TOTO, UTO MOCIICAOBATEIbHAS 3aIIHCh HX HOMEPOB
MOKaXET BO3pacTaHHE 3HAUCHUH UP.

1.4. Haynauy BBIOpaHHBIH HOMEP COCTOUT U3 7 mupp. ONpeAcTuTh BEPOATHOCTE
TOTO, YTO BCE HU(PPHI B HEM pa3IHYHBL.

2.1. B xBagpar ¢ BepmuHamu B Toukax O (0;0), K'(0; 1), L (1; 1), M (1; 0) Haygauy

OpomieHa Touka (x; y). HaliTH BEpOATHOCTH TOrO, YTO KOOPJAHHATHI 3TOH TOYKH

i
YAOBJICTBOPAIOT HCPABCHCTBY o > 5

Ko BceM BapHaHTaM.




Bapuanr 17

1.1. 13 mapTuu BTYJIOK, H3TOTOBJIEHHBIX 32 CMEHY TOKapeM, CIyJalHbBIM 00pa3om
oTOupaercs A1 kouTpoJia 10 mryk. Halitu BeposSITHOCTE TOTrO, UTO ¢peau OTOOpaHHBIX
BTYJIOK 2 — BTOPOr0 COpTa, €CJIM BO BCEH mapTuu 25 BTYJIOK IIEPBOro copra u 5 —
BTOPOTO.

1.2. B nepBoMm sAIydKe HAXOAATCS IIapbl ¢ HOMepaMH oT 1 10 5, a BO BTOPOM — ¢
HoMepamu oT 6 go 10. M3 kaxmoro simmka BBIHYJM II0 OofHOMY MIapy. Kakopa
BEPOSITHOCTh TOTO, UTO CYMMa HOMEPOB BLIHYTHIX IIApPOB HE MEHbIIE 77

1.3. IIycth 5 uyenoBek pasMellleHbl CIyYalHbIM 00pa3oM 3a KPYIJIbIM CTOJIOM.
KakoBa BepOSATHOCTB TOTO, UTO J[Ba OMPEJICICHHBIX UeJIOBEKA OKAXKYTCS PSJIOM?

1.4. Haynauy B34ThIi Te1ehOHHBIM HOMep cocTouT U3 7 iudp. Halith Be posITHOCTE
TOT'0, UTO BCE€ LM(PHI ’TOI'0 HOMEpa HeUeTHHIE.

2.1. B map Brnwmcan ky6. Touka Haymauy sadpukcupoBaHa B mape. Hality

BCPOATHOCTE TOI'O, UTO TOUKaA IIOIIAJCT B Ky6

Ko BceM BapHaHTaM.
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1.1. B rpynrme crioprcMeHOB 7 JIbDKHUKOB U 3 koHbkoOeskiia. 13 Hee ciayualiHbIM
oOpaz3oM BbIjieSieHbl 3 criopTcMeHa. HalTh BeposITHOCTh TOTO, UTO W3 BbIOpPaHHBIX
CIIOPTCMEHOB JIBOE OKAKYTCS JILIKHUKAMU.

1.2. Bee HatypanbHbie uncia ot 1 go 30 3amucaHbl Ha OJIMHAKOBBIX KapTOUKaxX U
noMelleHbl B ypHy. llociie TimateapHOro IepeMeliMBaHUs KapTOUYEK W3 YPHBI
M3BJIEKaeTcsl OJHa Kaprouka. KakoBa BepOSTHOCTH TOrO, YTO YHMCIO Ha B3STOM
KapTOUKE OKaKETCS KPaTHBIM 57

1.3. B xopoOke 5 cuHux, 4 KpacHBIX U 3 3€JIeHbIX KapaHaia. Haygauy BHIHUMAIOT
3 kapanama. HaiTu BEposSTHOCTE TOTO, UTO BCE OHU OJIHOTO 1[BETA.

1.4. Haynauy nHabpaHHbIii HOMep cocTouT U3 5 mudp. OnpenemTs BepOSTHOCTE
TOTO, YTO BCE LIU(PPBI B HEM Pa3JINUHBbI.

2.1. Ha otpezke [0; 2] Hayaauy BeIOpaHbI JiBa YKcia x ¥ y. HaliTh BEpOSTHOCTDH TOTO,
4TO STH YKCJIA YIOBJICTBOPSAIOT HepaBeHCTRY < 4ill< 4N

Ko BceM BapHaHTaM.
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1.1. B ypue 3 OGesblx u 7 4depHbIX IapoB. KakoBa BepOsSITHOCTH TOrO, YTO
M3BJICUCHHbBIC HAYTa]l JIBA MIapa OKaKyTCs Y€ PHBIMH ?

1.2. B nepBoM s1iyke HaXoAsATCs mapbl ¢ HoMepamu oT 6 j1o 10, a Bo BTopoM — ¢
HoMepamMud OoT 1 z10 6. M3 kaxmoro simydka BBIHYJM O OJHOMY Inapy. KakoBa
BEPOSITHOCTh TOTO, UTO CYMMa HOMEPOB BbIHYTBIX IIAPOB HE MEHBIIIE JICBSITH?

1.3. Haygauy BbeIOpaHO HaTypallbHO€ 4HCI0, He mpeBocxomsdmee 30. Kakopa
BEPOSITHOCTh TOTO, UTO UKCJIO KpaTHO 37

1.4. B mdt 9-sTaxkHoro gomMa Bonum 4 uenoBeka. Kaxnplii M3 HUX HE3aBHCHMO
JIPYT OT JApyra MOKeT BBIUTH Ha JIIOOOM (HauMHas €O BTOpPOro) sraxe. Kakosa
BEPOSITHOCTh TOTO, UTO BCE BBHIILIN HA Pa3HbIX dTa)Kax?

2.1. BayTpu kpyra paauyca 15 cMm npoBesieHa OKpy>KHOCTh paauyca 10 cm. Haiity
BEPOSITHOCTh TOTO, UTO TOUYKA, B34Tas HayJauy BHYTPU OOJIBIIIOTO KPyra, OKaKeTcs

JIe Kaler BHE MaJIoro Kpyra.

Ko BceM BapHaHTaM.
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1.1. B MacTepcKyo U1 peMOHTa IOCTY IO 20 TEIEBU30POB. M3BECTHO, UTO 7 U2
HUX HYXIAIOTCSd B HacTporike. Macrtep Oeper moOble 5 TelneBU30poB. KakoBa
BEPOSITHOCTH TOI'O, YTO 2 U3 HUX HYKAAIOTCSI B HACTPOUKE?

1.2. 3arajgado aBy3HavyHOE YUCI0. C KaKOW BEPOSTHOCTHIO 3TO HAYTal 3arajJaHHoe
yrcio OyAeT KpaTHO IIeCTU?

1.3. Haiit BepOsSITHOCTh TOTO, UTO a0OHEHT HabepeT IPaBWIbHBIA JBY3HAUYHBIN
HOMEP, €CJIM OH 3HAET, YTO JAHHBIA HOMEP HE JCTUTCY Ha IS Th.

1.4. KakoBa BEpOSTHOCTH TOTO, UTO HayJady BBIPBAHHBLIM JIMCTOK W3 HOBOIC
KaJIEH 1apsl COOTBETCTBYET IIEPBOMY UMCIy Mecsia? (1'0 cudraeTcst HE BACOKOCHBIM ).

2.1. B xpyr paguyca R mmomMenieH kpyr pajuyca r. HaiiTu BepOSITHOCTh TOTO, UTC

TOUKa, Hayauy OpoIlieHHas B OOJIBIIMIA KPYT, IOIAJACT TaKKE U B MaJIbIA KPYT.

Ko BceM BapHaHTaM.
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1.1. B naptum, cocrodined u3 20 paJuolpUEeMHHKOB, 5 HEHCIIpaBHbIX. Hayra
Oepyr 3 paguonpueMHHKa. KakoBa BEpOSITHOCTH TOIO, UTO B UHCJIO BBIOPaAHHBIX
BOMAYT 1 HEUCIIpaBHBIN U 2 UCIIPABHBIX PaJUOIIPHECMHUKA?

1.2. 3arafgano ABY3HAUYHOE UKCIO. C KAKOU BEPOSITHOCTHIO 3TO HAYraJ 3arajlaHHoe
YHUCJIO OYIET MPOCTHIM?

1.3. 13 mecTu oquHaKOBBIX KapTOUEK pa3pe3Hou az0yku: A, E, M, H, O, P naymauay
BBIOMPAIOT YETHIPE KAPTOUKH U CKJIAJILIBAIOT X B PsiJl B TIOPSJIKE M3BJICUCHHS. KakoBa
BEPOSITHOCTD MOJIYUHTH IIPU 3TOM ¢JioBo MOPE?

1.4. ITlecTh yenOBEK cAaIu B rapAcpoO CBOM nayibTo. ["apiepolinniia Bbijiajia BCEM
HOMEpPKHM Hayraj. HaWTu BepOATHOCTH TOrO, UYTO OHA BBIJACT KaXKJIOMY €I0
COOCTBEHHOE TaJIbTO.

2.1. B npsamoyronbHuk KLMN |, tne K(—1; 0), L(-1; 5), M(2; 5), N(2; 0), GpoliieHa
Touka. KakoBa BEpOATHOCTH TOIO, UTO €€ KOOPAWHATHI (X, V) VIOBICTBOPSIOI

HepaBeHCTBY [+ 1 < W< W+ 3?

Ko BceM BapHaHTaM.
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1.1. B marasune u3 100 map 3uMHHX camor oaHoro ¢acoHa 10 map KOpHUHEBOTC
I[BETa, a OcTajbHble — 4YepHoro. lIpouspompbHo oTOHparor 8 map camor. Kaxosa
BEPOSITHOCTh TOTO, UTO M3 BRIOPAHHBIX CAIlOT J[BE MAphl YEPHOTO L[BETA, & OCTAJIbHbIC
— KOPHYHEBOTO?

1.2. 3aragano Tpex3HauHoe YHcsI0. C KaKOH BEPOSITHOCTBEO ATO HayTaJl 3araJJaHHOC
yuesio Oy AT coiepKaTh OJUHAKOBBIC YHca?

1.3. Halitu BeposiTHOCTH TOTO, 4YTO B JckaOpe Hayaady B34TOro roja 4
BOCKPECCHBS.

1.4. KakoBa BepOSITHOCTH TOTO, UTO HAyJadyy BBIPBAHHBIH JIHCTOK M3 HOBOTO
KaJICHJIapsd COOTBETCTBYET TPHHAJALATOMY YHCIY MeECAIlla, €CIU TOJ] CUHTAcTCs
BHCOKOCHBIM?

2.1. JIy»nu B HEKOTOPOM TOPO/JIE PEAKO KOHUYAKOTCS MeYaIbHbIM HeX0oM. [lermo B
TOM, YTO KaXKJbIH JYIHT MPHOBIBACT HA MECTO BCTPEUH MEXKIY 5 U 6 yacaMHu yTpa,
U, TIPOKJAB CONIEPHUKA 5 MHUHYT, yJajseTcs. B ciydae jke MPUOBITHS TIOCJICTHETO B
TH 5 MHHYT Ay b cocTouTed. Kakasg yacTh aysiieil ACHCTBUTEIBHO 3aKaHYUBACTCS

MMOETUHKOM?

Ko BceMm BapuanTam.
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1.1. Cobpanue, Ha KOTOPOM TIPUCYTCTBYET 25 UeOBEK, B TOM UHciie 7 JKEHIIHUH,
BbIOHpaeT jAeieraiyio u3z 5 yenoBek. HallTu BeposiTHOCTH TOro, UTO B Jiejeraiuio
BOUJIYT TPH KEHIIUHBI.

1.2. 3aragano aBy3HauHOE 4ynciio. C KaKoi BEPOSITHOCTBIO 3TO HAYTaJl 3araJlaHHOE
quciio OyJIeT cojiepKaTh pazHbie UPpPhI?

1.3. Haynauy B3sTbIl TeaepOHHBIM HOMEP COCTOUT U3 S 1Udp. HallTu BeposSITHOCTE
TOTO, UYTO Bce UG PhI STOTO HOMEpa KpaTHBI 3.

1.4. B nudt 7-5TakHOTO JOMa BOIUIHA NITh uesioBeK. Kaxiapiii M3 HHUX C
OJINHAKOBOM BEPOSITHOCTHIO BBIXOJUT Ha JIOOOM M3 STa’kel, HauuHas cO BTOPOTO.
HaiiTu BepOSTHOCTB TOrO, UTO BCE MTACCAKUPBI BEIMYT HA IISITOM 3TaxKe.

2.1. HaliTu BepOSITHOCTB TOTO, UTO TOUKA, MOSIBJIIONIAsICS TTPOU3BOJILHBIM OOpa3oM

B KyOe, OKa)KeTCsl BHYTPH BIIMCAHHOTO B 3TOT KyO Iapa.

Ko BceM BapHaHTaM.
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1.1. Cpean 20 cTyaeHTOB rpynIibl, B KoTopoii 10 zeByIek, pa3birphIBAlOTCA 3
ouneroB B Tearp. HaliTm BeposITHOCTL TOro, 4To cpeau obsanareser OHUJIeTOR
OKaxKyTcs 3 JICBYIIKH.

1.2. 3aragaHo paBys3HauHoe umcio. C Kakod BEpOSTHOCTBIO HTO Hayrajl
3arajlaHHoe urcjio OyJeT cojiep:kaTh OJMHAKOBLIE unca?

1.3. HaiiTu BepoSITHOCTB TOTO, UTO JHU POXKIACHUS 12 ueloBeK He MPUIYTCS HA
pasHble MeCAIIbI roja.

1.4. Kox cetida cocrout usz 5 mudp ot 0 no 9. KiaueHt 3abbui mociaegaue 2
1udpel ¥ Habpad WX HayrajJ, MOMHS, YTO OHHU pasuuHbl. KakoBa BepoOSITHOCTE
OTKPBITH cetich?

2.1. Ha miockocT HauepueHbl JBe KOHIEHTPHUECKHE OKPYKHOCTH, PaJHuyChl
KOTOPBIX COOTBETCTBEHHO paBHbI 5 M 7 ¢cM. HaliTH BepoATHOCTH TOTO, UTO TOUKA,

OpolieHHast HayAauy B OOJIBIITUUA KPYT, MOMAAET B KOJIBIIO.

Ko BceM BapHaHTaM.
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1.1. Ha moske ctosiT 12 yueOHMKOB, U3 HUX 7 IO MaTeMaTHKE. B3aThl Haygauy 5
yueOHUKOB. KakoBa BEpOSITHOCTDh TOTO, UTO CPE/IM HUX TPHU YUCOHHUKA 1O MATEMATHKE?

1.2. B nepBoM dIuKe HaXOAATCA Iapbl ¢ HOMEpaMu OT 1 10 5, a BO BTOPOM — ¢
HOMEpaMu OT 6 mo 10. M3 kaxporo siMka BBIHYJIM IIO0 OAHOMY Inapy. Kakosa
BEPOSITHOCTD TOT'O, UTO CYMMa HOMEPOB BBIHYTBIX I1apoB HE OoJibine 117

1.3. B mudT 9-3TakHOTO JOMa BOLLIH 4 4YeoBeKa. KaKablii U3 HUX HE3aBHCHMO
APYr OT Apyra MOKET BBIUTH Ha J00OM (HauMHas CO BTOporo) sraxke. Kakona
BEPOSATHOCTH TOT'O, UTO BCE BBIIIUIHA HA OJTHOM 3Taxe?

1.4. Haynauy HaOGpaHHBIH HOMEP COCTOHUT M3 5 mudp. OnpeacinTb BEPOITHOCTE
TOT'0, YTO BCE MU(PBI B HEM OUHAKOBBIE.

2.1. B kBajipat ¢ BepmnHaMu B Toukax A (0; 0), B (1;0), C (1; 1), D (0; 1) nayran

OpolneHa Touka. HalTH BEpOSATHOCTD TOTO, UTO €€ KOOPJAMHATHI (X; V) YAOBICTBOPSIIOT

]
HEpaBCHCTBAM EM< W< W .

Ko BceM BapHaHTaM.
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1.1. B maptuu roroBod mnpoAaykuuu u3z 10 wuzgenud wumeercs 7 HU3ACIIHU
OBBINIEHHOTO KauecTBa. Haygauy Beibupaetces 6 uzaesmii. KakoBa BepOATHOCTD TOTO,
410 4 U3 HUX OYyIyT MOBBLIMIEHHOTO KauecTBa?

1.2. TlogGpackiBatoTcsi JiBa UTPaJIbHBIX KyOMKa, MOACUYUTHIBASTCS YHUCJIO OUYKOB B
CYMME Ha BEpXHHUX I'paHsixX. UTo BepoATHEES — MOJIYUYUTH B CyMMe 6 win 77

1.3. B 3abere yuacTBytoT 5 cioprcMeHoB: A, b, B, I, /1, KaxK/Ib1# U3 KOTOPHIX UMELT
OJIMHAKOBBIM IMIaHC Ha ycnex. KakoBa BEpOSITHOCTH TOTO, YTO IMEpPBBIE TPU MeECTa
COOTBETCTBEHHO 3aMyT OeryHbI A, b, B?

1.4. Jlecsats mapos ¢ nudpamu ot 0 10 9 momemarot cirydaliHbIM oOpa3zoM B 10
PaCIIOJIOXKEHHBIX BJIOJIb OKPYKHOCTH JIYHOK — IO OJHOMY IIapy B KaXyIO JIYHKY.
OnpeieluTh BEPOSITHOCTh TOTO, YTO MEXKIY ImapaMd ¢ HoMepamMHu 1 m 2 Oymayt
HaXOJUThCS POBHO YETHIPE APYTHUX IIapa.

2.1. OrtHocuTenbHad dYacToTa pabOTHUKOB odHca, HMEIONIUX BBICIIYIC
kBasmmdukanuio, papHa 0,25. Onpenenuth 4ucio paOOTHUKOB, UMEIONIUX BBICIIYIC

KBaJTM(pUKaIHio B JaHHOM oduce, eciid Bcero B HEM paboTtaeT 100 yenoBek.

Ko BceM BapHaHTaM.
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1.1. B naptum u3 8 gerasiet umeetcst 6 craHdapTHLIX. KakoBa BepOSITHOCTh TOTO,
4TO CPE/IH IISATU B3ITHIX HAYTa] IeTaJIeH POBHO TPU CTaHAP THHIX ?

1.2. Bpocatot fiBe urpaibHble KocTH. HaliTH BEpOSITHOCTH TOTO, UTO aOGCOOTHAS
BEJINYMHA PA3HOCTH BBITIABIINX OYKOB paBHa 3.

1.3. Ha oTae1bHBIX OJTMHAKOBBLIX KapToukaxX Hamucanbl udpsel 1, 2, 3,4, 5,6, 7, 8,
9. Bee AeBsTh KapTOUeK NepeMEITUBAOT, MOCIIE YeT0 Hayral OepyT YeThIpe KapTOUKH
Y PACKJIAJbIBAIOT UX B OPsi/IKE NOsIBIICHUsI. KakoBa BEpOSITHOCTD TOTO, UTO MOJIYUUTCH
YETHOE YHUCIIO?

1.4. B Gapabane peBoJibBepa 7 THe3/, U3 HUX B 5 3aJ03KeHBI MaTpoHbl. bapaban
IIPUBOJIATCSI BO BpallleHWE, TMOTOM HAKHUMAeTCs CIIYyCKOBOM Kypok. Kakogra
BEPOATHOCThH TOTO, YTO, IIOBTOPUB TAKOM OMBIT 3 pasa IOJpsi/l, PEBOJIbBEP OJIUH paz
JIacT OCCUKY?

2.1. OtHOocuTeNnbHAsE YacToTa PAaOOTHUKOB MPEANPHUITHS, HUMEIONIUX BBICIICE
oOpazopanue, paBHa 0,15. Omnpenenuth uucyio paOOTHUKOB, HUMEIOIIUX BBICIICE

o0OpazoBaHHUe, €CIIM BCETO Ha NpeanpuaTuu padoTtaeT 40 4eIoBeK.

Ko BceM BapHaHTaM.
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1.1. B rpynrne u3 15 desoBek 6 3aHUMArOTCS CIIOPTOM. HaWTH BEpOsITHOCTH TOTO,
YTO M3 CIYUAMHO OTOOPAHHBIX 7 UEJIOBEK 5 3aHUMAIOTCS CIIOPTOM.

1.2. IToxGpackiBaloTcsl JIBa UrpaibHBIX KyOHKa W OTMEUAeTCS YHCJIO OUYKOB HA
BEepXHeH I'paHM Kakaoro kyOuka. HalTh BeposITHOCTH TOro, 4ro Ha O00E€MX TIpaHsIX
BBITIQ/IET PA3HOE YUCIIO OUKOB.

1.3. JlecaTth pa3MUHBIX KHHT PacCTaBJISIIOT Hayjady Ha OOHOM moJsike. HaiTw
BEPOSITHOCTh TOTO, UTO TPH ONpeAeIeHHbIE KHUTH OKaXKyTCS TIOCTABJICHHBIE PSIIIOM.

1.4. IlpousBoacTBeHHO-TOpropas ¢gupmMa pellnja Ha OJHOM U3 CTelulaxkeh
BUTPHHBI BBICTABUTH IIpejjlaraeMylo HMHU IpoAykuuioo TamoB A, b, B, I' u /i,
PacIioJIOKUB €€ CIydarHbIM 00pa3oM. KakoBa BEepOSATHOCTH TOTO, YTO ITPOIYKIIHS
TUIIoB A u I" okakeTcs psgom?

2.1. N3 100 mnocaxxkeHHBIX ceMsiH TIipopocsio 78. KakoBa crarhcTHuecKas

BCPOATHOCTE ITPpOpaCTaHHA ceMsiH?

Ko BceM BapHaHTaM.
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1.1. B opranmzaiuu paGoTaroT 12 My>KUdH ¥ 8 ;KeHIIUH. JIJ1s1 HUX BBIACICHBI 3
npeMud. HaliTH BEpOSATHOCTH TOTO, YTO IMPEMHUIO MOJyYaT JBOS MYKUYMH M O/IHA
JKESHIIWHA.

1.2. KakoBa BepOSITHOCTb TOrO, YTO NPOU3BEJCHHUE OUYKOB, BHIMABIIUX HA JIBYX
UTPAJILHBIX KOCTSIX, — HEYETHOE YUCIIO?

1.3. C0BO CcOCTaBJIEHO U3 KapTOUCK, HAa KaXKIOW M3 KOTOPHIX HAIlUCaHA OJHA W73
oyks O, b, C, T, bl, E, . 3aTeM KapTouKu CMENIMBAIOT U BRIHUMAIOT OJTHY 3a JPYTOM.
Haiitu BeposATHOCTH TOTO, 4TO MoJyunTcs cjioBo COBLITHUE.

1.4. Ha peBsatw kapToukax Hamucanbl Imdper 1, 2, ..., 9. Kaproukw
PacKJIQJILIBAIOTCSI Ha CTOJIE CIIydalHbIM 00pa3oM B 0JHY JIMHHIO. KakoBa BEpOSITHOCTE
TOTO, UTO MEKAY KapTOouKaMH ¢ HoMepaMHu 3 1 4 OyTyT HaXOUTHCSI POBHO TPH JIPYTHE
KapTOUYKH?

2.1. Cpeau 250 petaneil, U3rOTOBJICHHBIX HA aBTOMATHYECKOM CTaHKE, 0Ka3aJIoCk
5, He OTBeYAIIMMX cTaHAapTy. OnpeaesiuTh OTHOCUTEIBHYIO YacTOTY IOSIBJICHHS

JeTaJich, He OTBEUAIOIUX CTaH/1apTy.

Ko BceM BapHaHTaM.
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1.1. B marazune umeercs B npoaaxe 20 mmap oOyBH, U3 KOTOpBIX 7 miap 43 pazmepa.
Halitu BeposSTHOCTH TOTO, UTO W3 BOCBMH IOKyIarelieil Tpoe BbiOepyT oOyBb 43
pazmepa.

1.2. bpocaroT nBe urpajibHble KOcTH. HaliTu BepOsSITHOCTL TOTO, YTO Ha BEPXHUX
IpaHsX MOSIBATCS YETHBIE YMCIIa.

1.3. 13 50 BonpocoB, BXOASIIUX B SK3aMEHAI[MOHHbIE OUJIEThI, cTyIeHT 3HaeT 40.
Haliti BepOSITHOCThL TOTO, UTO CPE/IU TPeX HAyraJ BbIOPAHHBIX BOIPOCOB CTYACHT HE
3HaeT HU OJIHOTO U3 HUX.

1.4. Haynauy B3s1TbI# TesiepOHHBIH HOMEp cocTOUT U3 6 iudp. HaliTu BeposiTHOCTE
TOTO, UTO Bce U PBI STOrO HOMEpa YSTHBIE.

2.1. Cpenu 5000 B3aTBIX Hayjauy jAeTaied okazanoch 32 OpakoBaHHble. HalTn

OTHOCHUTCIIbBHYIO HaCTOTY 6paKOBaHHbIX U3 B JJaHHOHU [IapTHUH.

Ko BceM BapHaHTaM.
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10.

KoHTpoJIbHBIE BOIIPOCHI

Uro HazwpiBatoT nepectaHoBkamMu? Ilo kakoit (opmysie BBIYUCISIIOT YUCIO TEPECTAHOBOK W3 71
AIIEMEHTOB?

Uro nazpiBatoT pasmenieHusMu? [lo kakoit Qopmyse BBIYUCISIOT YHUCIO pa3MEIIEHUNW U3 7
Pa3IMYHBIX AJIEMEHTOB M0 k 3JIEMEHTOB?

UYro HazpiBatoT couetanussMu? [1o kakoit opMylie BBIYUCIISIIOT YUCIIO COYETAHUN U3 # DJIEMEHTOB TI0
k pnemMeHTOoB?

YewMm coueTaHusi OTIIMYAKOTCS OT Pa3MEILCHU?

Kaxkoe coObITHE B TaHHOM OIIBITE HA3BIBAIOT: a) TOCTOBEPHBIM; 0) HEBO3MOXKHBIM; B) CIIy4alHbIM?
Kakue coObITHsI B JaHHOM OIBITE HA3bIBAIOT: a) COBMECTHBIMU; 0) HECOBMECTHBIMU?

Kakue coObITHS B JaHHOM ONBITE HA3BIBAIOT MPOTUBONONOKHBIMH? Kakue coObITHS B JaHHOM
OMBITE CYUUTAKOT PABHOBO3MOKHBIMU?

KakoBo ompeneneHre KIacCUYECKOM BEpPOSATHOCTU? YeMy paBHa BEPOSITHOCTH JOCTOBEPHOIO
coObITus1? YeMy paBHA BEPOSITHOCTh HEBO3MOXKHOTO COOBITHS?

B kakux npenenax 3akitodeHa BEPOSATHOCTb CIIy4ailHOTO COOBITHS?

UTto Ha3bIBaIOT OTHOCUTEIBRHOW dYacToTOM coObiTus?  KakoBo ompeneneHne CTaTUCTHYECKOU

BEPOSITHOCTH?

Ko BceM BapuaHTaM. OrjaBjicHUE.




JIABOPATOPHO-ITPAKTUYECKASA PABOTA 2

TEOPEMbI CJIOKEHUSA U YMHOKEHUS
BEPOATHOCTEN HE3ABUCHUMBbIX
CObBLITHUU

Iejb padoThI:
* UI3Y4YCHUE JCHUCTBUM HAJl CIyYalHBIMU COOBITHUSIMU;

* 03HAKOMIJICHUE C Pa3JINYHBIMU METOIaMU
BBIYMCJICHUS BEPOSITHOCTEH COOBITUM C
HCIIOJIb30BAHUEM TECOPEM CIIOKEHUS U YMHOKECHUSA
BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHH.

OrjaBjieHUeE. — —




Kparkue TeopeTUYECKUE CBEACHUS

CoObiTe A Ha3BIBaeTCsl HezasucumbiM OT COOBITUS B, CCJIM BCPOATHOCTE
coOBITHS A HE 3aBUCHUT OT TOI'O, IIPOU30ILIO coObITHE B WU He IIPOU3O0IIIO.
BepOHTHO CTb IIPOU3BCACHMA ABYX HC3aBUCHUMDBbIX cOOBITHIM paBHa

IIPOU3BCACHNIO X BCpOSITHOCTCfIZ

P (AB) = P(AWP(B). (2.1)

Ecim A 1 B — He3aBHCUMbIe COOBITHSL, TO He3aBHCHMBI Takoke codbrmst: A uB,
AuB, Ml

Ecmu cobbitust A 1 B IBISIIOTCS. HECOBMECTHBIMU, TO

P (A+B) = PA)*+ P(B). (2.2)

Ecmu coOnitust A u B aBIIIOTCS COBMCCTHbBIMU, TO

W0 + W) = W) + () - () 2.3)



CoOprtma M4, 1%, ... , Wiy HA3BIBAXOTCS nonapho HezasucumviMuy, €CIH MO0 HX
napa HE3aBHCUMA, T. €.

ROy B = N RGN, = =

CoObrtas [, [, ... , Wy HABBIBAIOTCS He3asucuUMbIMU 8 COBOKYNHOCHU, €CITH TIPH

N%‘, %, ,% W3 JAHHOWU

NIV
7 UL
YN

T000M BBIOOpPE & pasmuuHbIX CoObITHI K =

COBOKYITHOCTH BBIMIOJHICTCS PABEHCTBO
NG X Mgy, M. Nl I = DXEOG M MOXE0G M K. KN .
Hanpumep, ecmm coObitust A, B m C HE3aBHCHMBI B COBOKYITHOCTH, TO

HE3aBHCHMBI COOBITUI A U B, Bu C. AnC, BuAC, AnBC,CuAB.



N3 He3aBUCHMOCTH COOBITHH B COBOKYITHOCTH CJACAYET WX IOTIApHASs
He3aBUCUMOCTh. (QHAKO TMOMmapHas HE3aBUCHMOCTh COOBITHH HE TapaHTHPYET HX

HC3aBUCHUMOCTHU B COBOKYITHOCTH.

Ecou coberrus X4, NG, ..., My HE3aBHCHMBI B COBOKYIHOCTH, TO BCPHBI

PaBCHCTBA
T, % N... MR = G, B WA, ... N (2.4)
U

RERT ]
o
N

WO + W + B+ KN = 1 - RN N ... R

il (2.3)



Perrenre THIMOBBIX 3aJIlaHUU

Samanue |

3ajianue 2
3ajanue 3




3aoanue 1. Umeetcsa 2 ypHEI, B IEPBOH — 2 OENBIX M 3 UEpHBIX IMapa, BO
BTOpO — 4 OenbIX U 2 YepHBIX mapa. M3 Kakaoi ypHBI BEIHUMAETCA 0 OJHOMY
mapy. Haiitu BepoATHOCTH TOTO, 9TO OHH OyyT OJTHOTO U TOTO K€ IIBETA.

Peuenue. PaccmoTpum coObiTHEe 4 — 00a mapa 0JHOTO IIBETa — KaK CyMMY JBYX
coObITHIA, TO ecTh A = Ay + A,, e A; — o0a mapa Oemnsie, A, — 00a mapa YepHEIE.
[Tpu 3TOM coObiTHE A{ MOKHO TIPEACTaBUTH KaK MPOU3BEACHHUE IBYX HE3aBUCHUMBIX
coOwITHIT By U B, T1ie Bj — u3 i-ii ypHBI BRIHYT Oenblit map (i=1,2), To ects A; = By -
B,. Ananoruuno, A, = C; - C,, vae coobtus Cj — U3 i-i ypHBI BEIHYT YEpHBIH mIap
(i=1,2), TakKe SABISAIOTCS HE3aBUCHUMBIMHU. lIpuMeHss mpaBUIO YMHOKEHHS

BEPOSITHOCTEH ABYX HE3aBUCHUMBIX COOBITHII (2.1), MOTyUnM clie QyIoIIee:

2 4 4
P(A1)=P(B1'Bz)=P(31)'P(Bz)=§'E=E;
P(A) = P(C1-Cp) = P(C)) - P(C) =2-==+

Tak xak coObiTA A; U A, HECOBMECTHBI, TO TPUMEHHUM IIPABWIO CJIOKEHUA

BepoATHOCTEH (2.3):

4 1 7
P(A) = P(Ay + A;) = P(A}) + P(4;) = —+: = —.

7
Omeem. —.
15



3aoanue 2. BeposaTHOCTB TOTO, UTO OyAeT cHer, paBHa (0,7, a TOrO, UTO OYACT TOMKIH —
0,35. Onpeaemutb BEPOSTHOCTH OCAIKOB, €CITU BEPOATHOCTb JOXKISA CO CHCTOM PaBHA
0,15.

Pewenue. Paccmotpum criemytommue coObitus: A — Oyaer cHer; B — Oynmer
A016. Torma coObitue AB — Oyaer cHer ¢ AokaeM, a coObitue A + B — Oyaet mubo
J0KIb, TMO0 CHET, MO0 TO U APYTroe OJTHOBPEMEHHO, T. €. OyayT ocaaku. Tak kak 4 u
B — cosmectapie cobbitna, W(MNN) # 0, mostomy npumenum dopmyny (2.3) u
nomyunm P([ + M) = 0,7 + 0,35-0,15 = 0,9.

Omeem:(,9.

3aoanue 3. JIobaBuTh pazoOpaHHbIi puMep Ha npumeHeHue hopmyJ (2.4) u

(2.5).



IIpakTHyeckoe 3agaHnue

3aoanua 1.1-1.2. HaiiTu BEPOSTHOCTH COOBITHUN, UCITOIB3YS
TEOpEMbl  CIOKEHHS W  YMHOXCHHUS  BEPOATHOCTEH

HE3aBUCHUMBIX COOBITHM.

3aoanua 2. JlobaBuUTH,  3aJjaHME Ha  3aMbIKaHHEC

DIEKTPUUYECKOU LIETIH.
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Bapuanr 1
1.1. B OG0k BXOMIT TpU pajuoiIaMIlbl. BEpOITHOCTH BBIXOJA U3 CTPOS B
TEUECHUE TApPaHTUMHOTO CPOKa UL HUX COOTBETCTBEHHO paBHBL 0.3; 0.2; 0.4.
KakoBa BEpOATHOCTD TOT'0, YTO B TEUCHUE TAPAHTUMHOTO CPOKA BBIMYT U3 CTPOSL:
a) He MEHEE JIBYX PaAOJIaMII,
0) HA OJHOM paJUOJIaMIIBI,
B) X0Td OBI 0JIHa paadojiamiia?

1.2. Y BBIXOJHON JABEpU BUCAT 2 30HTA — UYEPHOI'O U KOPUUHEBOI'O IIBETOB
Kaxoe yTpo 1iepeji BBIXOJOM Ha YIMIYY XO34UMH OepeT ¢ COOOM OJUH U3 30HTOB!
YEpHBIT — ¢ BEpPOATHOCTHIO (0,7, KOPUUYHEBBIA € BepodTHOCTHIO 0,3, Kakose
BEPOSTHOCThL TOTO, UTO 3a TPU BBIXOJA U3 JOMa XO3IUH Opail ¢ cOOOU YEPHBIM 30H]

POBHO 2 pasa’

Ko BceM BapHaHTaM.




Bapuanr 2

1.1. B nepBoM stipke umeercsd 20 aetaneit, u3 Hux 15 CTaHZapTHBIX, BO BTOPOM
ke — 30 getaliei, W3 HUX 25CTaHAApTHHIX. M3 Kaka0ro sImKa Hayrajg OepyT IIC
OJIHOM JieTay. KakoBa BEpOSTHOCTh TOT'O, YTO:

a) 00e jeTaiu Oy IyT CTaHIapTHLIMU,
0) xoTd OBl OJIHA JAeTalb CTaHapTHAL,
B) 00€ JieTalli HeCTaHAapTHhIE?

1.2. TypOropo opraHu30BBIBAECT €XEIHEBHBIC SKCKYPCUU 110 MUHCKY. KaxxapIit 12
TPOUX OCMOTPEBIIMX JOCTOIIPUMEUATEILHOCTH MHUHCKa SKCKYPCAHTOB HE3aBUCHUMC
OT OCTAJIBHBIX JIMOO OJaroJapuT 3KCKYPCOBOJA ¢ BEPOSTHOCTHIO 0.2, 1ud0 MOI4a
YXOJUT ¢ BEPOATHOCTHIO (0,8, KakoBa BEpOSTHOCTE TOT'O, UTO POBHO 2 SKCKYpCaHTa U2

TpeX YIIUIKM MoJT4a?

Ko BceM BapHaHTaM.




Bapuant 3

1.1. BepodaTHOCTE MOpakEeHU 1EIU IIEPBBIM CTPEIKOM paBHa 0,9, BTOPBIM —
0,7. Oba cTpelika c¢/ienaiu 1mo OJHOMY BRICTpely. KakoBa BEpOATHOCTH TOTO, UTO
1[Eb [OpaXKEHA:

a) POBHO OJIWH pas,

0) 1Ba pasa,

B) XOTs1 OBI OJIAH pa3?

1.2. B Tpex IBETOYHBLIX TOPINKAX MOCAXKEHBI TPU I[BETKA, KOTOPBHIE MOIYT

IPUXKUTHCS ¢ BeposTHoCcTAME 0,7; 0,8 1 0,6 cooTBeTcTBEHHO. KakoBa BEPOATHOCTH

TOTO, YTO MPUKUBYTCSI POBHO 2 IBETKA?

Ko BceM BapHaHTaM.




Bapunanr 4

1.1. Ilpu omHoM 1uKkie 0030pa PaguoOJOKAIIMOHHBIX CTAHIUH, CIEASIIUX 38
KOCMUYECKUM KOpalJieM, BEPOSITHOCTH €TI0 OOHAPYKeHU I COOTBETCTBEHHO paBHbI 0,7;
0,8; 0,9. Halitu BeposSTHOCTH TOTO, UTO MPH OJHOM IHKIE 0030pa Kopadib Oynaer
oOHapYyKeH:

a) TpeMsl CTaHIIUSIMU;

0) He MeHee, UeM JIBYMsI CTaHIHSIMU;

B) HU OJHOM CTaHIIMEH.

1.2. B ropone Haxozasatcsi aBe (UPMBbI, OKa3bIBAIOIINE IOPUIAUESCKUE YCIYTH.
HexoTopoe mnpesnpustiue mpu HEOOXOIUMOCTH TIpuOEraeT K yciayram JIMOO TepBoi
(BepOSITHOCTH ATOTO coObITHS 0,6), THOO BTOpoit GpUupMbI (BEpOSITHOCTH STOTO COOBITHS
0,4). [Ipeanpusitue o6 paTUIOCH 3a MOMOIIBLIO TPHU paza. KakoBa BepOsSITHOCTh TOTO, UTC

POBHO 2 W3 HUX OHO UMEJIO JIeJIo ¢ nepBoit pupmoii?

Ko BceM BapHaHTaM.




Bapuant 5

1.1. BerumcimrenbHasd MallliHa COCTOUT U3 YeThIpeX OJIOKOB. BepOosSTHOCTH
0e30TKa3HOM padoThl B TeUEHUE BpeMeHU 1 11epBoro Onoka pasHa 0,4, BTOporo —
0,5, tperbero — 0,6, yerBeproro — 0.4. HaliTi BEpOSTHOCTH TOTO, UTO B TCUCHUE
BpeMeHHU 1 IpopaboTaroT:

a) BCe YeThIpe OI0Ka,

0) Tpu OJIOKa,

B) HE MEHEE TpeX OJIOKOB.

1.2. B oTienr MapkeTHHIra B T€UEHUE Yaca 3BOHAT 3 KIIMEHTA. | [epBhIil KITUEHT
JI03BAaHUBAECTCS C BEPOATHOCTHIO 0.8, JUII BTOPOTO U TPETHETO ITU BEPOATHOCTH
COOTBETCTBEHHO paBHHBI 0,9 1 0,7. Kaxaplii KIIUEHT CAeHal 10 OJHOMY 3BOHKY.

KakxoBa BCPOATHOCTL TOI'O, UTO JO3BOHUTCA POBHO OJAMH KIIUCHT?

Ko BceM BapHaHTaM.




Bapuanrt 6

1.1.Tpoe pabounx coOHparoT MO AMMUITHUKNA. BEpoITHOCTH TOT0, UTO MOAIITHITHHUK,
cOOpaHHBIM MEPBBIM pabourM, — BBICIIEro KauecTBa, paBHa 0,7, BTOphIM — 0.8,
TpeTbuM — 0,6. J[JIs1 KOHTPOJISL B3STO T10 OJTHOMY TMOJIIIMUITHUKY U3 COOPAHHBIX KK AbIN
pabounm. KakoBa BepOsITHOCTb TOT'O, UTO BBICIIIETO KauecTBa OYAyT:

a) BCe TOAIITUITHUKH,

0) ABa IOJIIMITHUKA;

B) XOTsI ObI OJIMH MOIIUITHUK?

1.2. CTyeHT XpaHUT KHUTH Ha CTOJIe U KHUKHOM moJike. Korja oH cobupaeTcs
B35ITb OUYEPEeAHYIO KHHUTY, TO OepeT ee ¢o cToja WIM C KHHXKHOM IIOJKH (
BeposiTHOCTSIMH 0,3 1 0,7 cooTBeTcTBeHHO. CTYAEHT B3sI TPH KHUTH (HEKOTOPHIE.
BO3MOXKHO, M3 OJHOTO W TOTO K€ MecTa, MpUYeM MPH MOBTOPHOM B3SITUM KHHUTE
YKa3aHHbIE BEPOATHOCTH HE MEHSIOTCS ). KakoBa BEpOsSITHOCTh TOTO, YTO POBHO JIBE M-

HHUX B3ATbl ¢ KHUKHOM ITOJIKH?

Ko BceM BapHaHTaM.




Bapuaunr 7

1.1. Ha cOopky mocTymaroT jeraiu ¢ Tpex craHnkoB ¢ UIIY. IlepBblit cTaHOK
naetr 20%, Bropoit — 30 %, Tperuii — 50% OJHOTHUIIHBIX A€TaJICH, MOCTYHAIOIUX Ha
cOopky. HailTu BEepOATHOCTH TOTO, UTO U3 TPEX HAyTaJ B3ATHIX JeTallCH:

a) TPU C pa3HbIX CTAHKOB,

O) TpH C TPETHETO CTaHKa,

B) JIBE C TPETHEIO CTAHKA.

1.2. CTyieHT BO BpeMsI CECCHUU MOXET IIOJIYUYUTHh HEYJAOBJIETBOPHUTEIHLHYIO
OIICHKY IIO BBICIIIEt MaTeMaTHKE ¢ BEPOITHOCTHIO 0,2, 0 PU3HUKE C BEPOSTHOCTHIO

0,3 ¥ 0 UCTOPUU ¢ BEPOATHOCTHIO 0,1. KakoBa BepOITHOCTH TOTO, UTO CTYACHT

HC CAaCT POBHO OAHUH HK3aMeH?

Ko BceM BapHaHTaM.




Bapuant 8
1.1. Ilepsoiii cranok-aBromar gact 1 % Opaxka, Bropou — 1,5%, a tpetuit — 2 %
Cay4yaitHpiM 00pa3oM OTOOpaMM MO OJHOM JCTANMM C KAKIOro CTaHKa. Kakose
BEPOSTHOCTb TOTO, YTO CTAHJAPTHBIMH OKAXKYTCA
a) TP JCTAIIH,
0) ABC ACTANH,
B) XOTs ObI OJHA ACTANB?

1.2. UMCHOTCS TPHU MAPTHUH ACTAJICH. B ICPBOH MAPTUH OPAKOBAHHBIC ACTATH
COCTABILIOT 5% OT 00IIEero unucia, B0 BTopou — 3 %, B TpeThelt — 4 %. 13 xaxknoi
NapTUU OCPYT AJIA KOHTPOJIA IO OAHOU AcTaau. KakoBa BEPOATHOCTH TOTO, YTO
CPEAH B3ATHIX ACTAJICH POBHO OJHA OPAKOBAHHAA?

Ko BceM BapHaHTaM.




Bapuanr 9
1.1. B 11exe uMeeTcs TpU PE3EPBHBIX AIEKTPOABUATATENS. [T KaXKI0TO U3 HUX
BEPOSITHOCTU TOTO, YTO B JAHHBIA MOMEHT OH BKJIIOUEH, COOTBETCTBEHHO PaBHHI (,2;
0,3; 0,1. HaliTk BEpOSITHOCTD TOT'O, UTO BKIIFOUCHBL:
a) JIBa RIIEKTPOBUT ATEIL,
0) TpHU SIEKTPOABUTATEII,
B) XOTS OBl OJIUH AJICKTPOIBUTATEb.,
1.2. ManmmHuCcTKa oTIeyaTaia 3 SK3eMIDIIpa JIMTEPATyPHOTO IIPOU3BEACHUS.
B niepBoM sK3eMIUIIPE JIUCTHL ¢ OIMMMOKaMU COCTaBIIIOT 2 %, BO BTOpoM — 3%, B
TperbeM — 5 % oT oOlmiero uucina. KakoBa BEpPOSTHOCTH TOrO, YTO JIMTEPATOP,
B3SBIIMHA 10 OJHOMY JIACTY U3 KaXI0T0 K3eMIULIpa, OOHAPY KUT XOTS Obl OJIUH C

ONmoOKaMu?

Ko BceM BapHaHTaM.




Bapuant 10

1.1. Ha y4acTke xpocca Uil MOTOIMKIMCTa UMEIOTCS TPU NPEISITCTBUSL.
BeposaTHOCTD YCIIENTHOTO IIPOXOK JIEHUS IIEPBOTO MPeIsTCTBUA paBHa 0,4, BTOpOTO
— 0,5, Tperbero — 0,6. Halit BepOATHOCTD YCIEITHOTO IIPOXOKJICHUS
a) TpeX IPEIsITCTBUH,
0) HEe MeHee JIBYX IIPEIBITCTBUMA,
B) JIBYX IPEIBITCTBUH.
1.2. HexoTopoe yCTPONUCTBO COCTOUT W3 HETHIPEX OJIOKOB, IIPUUEM HAJEKHOCTH (T.€
BEPOSATHOCTH O€30TKa3HON pabOTHI B TEUEHUE KaKOTO-TO IIPOMEXKYTKA BpEMEHH 1) ITHX

0JI0KOB cooTBeTCTBeHHO paBHEI 0,8, 0.7; 0,9 1 0,5. KakoBa BepOSITHOCTH TOTO, UTO 3¢

IIPOMEKYTOK BpeMeHHU T’ OTKakeT POBHO OJUH OJIOK?

Ko BceM BapHaHTaM.




Bapuanr 11

1.1. BepodTHOCTH TOTO, YTO CTYACHT CJAACT IIEPBBIM 3K3aMeH, paBHa 0,9, BTOpOY
— 0,7, Tpetrit — 0,6. BEIUUCIUTL BEPOATHOCTH TOT'O, YTO CTYACHT CAACT:

a) JIBa SK3aMeHa,

0) HEe MeHee IBYX PK3aMEHOB;

B) He 0oliee JBYX PK3aMEHOB.

1.2. KoMMHMBOSDKEp IIOOUEpPEIHO IIOCETHJI POBHO II0 OJHOMY pPa3zy YETBHIPE
IIPEAIPUATHS TOPOJIa, IIpeyIarasi CBOI IIPOAYKIMIO. ECIIU ero mpoAYKIHS BhI3bIBAEC]
HHTEPEC, TO C HUM 3aKIFOYAIOT KOHTPAKT, B IIPOTUBHOM CIIydae €My BEXKIIHUBC
OTKa3bIBAIOT. [IpoAyKIMsST KOMMHBOSDKEpA MOXKET 3aUHTEPECOBaTh PYKOBOACTBC
VKa3aHHBIX Ipepusatiii ¢ BepodatHocTsIMA 0,1; 0.2; 0,15 u 0,08 COOTBETCTBEHHO,

KakoBa BCPOATHOCTD 3dK/IIOUCHM KOHTPAKTA HC MCHEC OJTHOI'O pa3a‘?

Ko BceM BapHaHTaM.




Bapuanr 12

1.1. Camoier IIpOTHBHHUKA OOHAPY>KUBAETCA TPEMsS PaJUOIOKaTOPaMH C
BeposaTHocTaMHU 0.8; 0,7; 0,5 coorBeTcTBeHHO. KakoBa BepOITHOCTH OOHAPYKEHUS
camolera:

a) OJIHAM PaJuOIOKaATOPOM,

0) ABYMS pajroI0OKaTOPaMH;

B) XOTS OBl OJJHUM PaHOIOKaTOPOM?

1.2. B MarasuH mocTynwio 3 IapTUU TPUKOTAXHBIX H3JCIUNA. B IepBon
naptun Opak coctaBil 0,5 %, Bo Bropoii — 0,1 % u B Tperbeii — 0,05%. M3 kax o
[IapTUH Hay Jady OepyT o OJHOMY H3eiut0. KakoBa BEpOSTHOCTD TOTO, YTO CPEAH

B3SATHIX U3JICJIMHA HE MEHEE OJHOI'O OKAXKETCH C 6paKOM?

Ko BceM BapHaHTaM.




Bapuanr 13

1.1. J[Ba GoMmOapaupoBIuKa npeogoieBaroT 30Hy [1BO. BeposaTHOCTH TOTO, UTC
OyieT COUT HmepBhId OoMOapAUpOBIIKK, paBHa 0,7, Bropoii — 0,8. HaliTu BeposSITHOCTD:

a) YHUUTOKEHUS OJTHOTO OoMOap IUpOBIIUKA;

0) mopaxxeHus IBYX OoMOapIupOBIIHUKOB;

B) BCEX IPOMAaxoB.

1.2. Tpu rpoccMmericrepa WIparOT B IAXMaThbl IIPOTHUB OJHOTO U TOTO K€
BUPTYAJIBbHOIO IPOTUBHUKA. [IepBbIi rpoccMeNCTEP BBIMTPHIBAET Y 3TOTO IPOTUBHUKE
C BEPOATHOCTHIO 0,4, BTOPOU — C BEPOATHOCTHIO 0,8, a TpeTUH — ¢ BEpPOATHOCTHIO 0,€
Kax b1 ceirpan no oaHoM naptur. KakoBa BEpOATHOCTH TOTO, 4YTO TPOCCMENUCTEPE

B COBOKYITHOCTH BHIMTPAIIM HE MEHEE JIBYX HapTHI?

Ko BceM BapHaHTaM.




Bapunant 14

1.1. CTpenok npousBes YEThbIPe BhICTpEa MO YAAJSIONSHCS OT HETO I1eJIH,
puYeM BEepOSTHOCTH IOMaJIaHus B 11eJib B Haualie cTpeibObl paBHa 0,7, a mocie
Ka>kK10T0 BeIcTpeia yMeHbIaeTes Ha 0,1. BeIUHCINTE BEpPOATHOCTD TOTO, UTO [EJIb
OyJleT MmopakeHa:

a) ueThIpe pasa;

0) Tpu pasa,

B) HE MEHEE TpeX pas.

1.2. Yetwipe crpenika AeJalOT IO OJHOMY BBICTpeNy (KasKAbld IO CBOEHU
MUIIIEHH). 3a OJIMH BBICTPE IIEPBBIH CTPEJIOK MOPakaeT MUIIEHb ¢ BEPOSITHOCTHIO
0,2, BTopoi — ¢ BeposSTHOCTHIO 0,5, Tpetnii — ¢ BeposITHOCThIO 0,6, YeTBEPTHINA — C
BeposTHOCTHIO 0.4. KakoBa BEpOSITHOCTH TOTO, UTO CYMMapHO OKaxKkeTcs He OoJiee

JIBYX IO aHHM ?

Ko BceM BapHaHTaM.




Bapuanr 15

1.1. IlepBoIit padoumnii m3rotaBinuBaeT 40 % H3A€IHI BTOPOTO COpPTa, a BTOPOIt -
30%. ¥ kaxa0ro pabodero B3sATO Hayraj 1o JBa u3aeiand. KakoBa BEpOSTHOCTD TOTO,
qTo:

a) BCE UEThIPE N3N BTOPOTO COPTa,

0) XOTs ObI TPU U3JEIHSI BTOPOTO COPTa;

B) XOTS ObI OJHO H3JICIIHE BTOPOTo copra’

1.2. CryjgeHT pa3bICKHMBaeT HYXXHYIO €My (OpMyJlIy B TpexX CIPaBOYHHKAX.
BeposgtHoctr Toro, 4uro (Qopmylia COAEPXKHUTCI B IEPBOM, BTOPOM H TPETHEM
CIIPaBOYHHUKAX, COOTBETCTBEHHO paBHHI 0,6, 0,7, 0,8. HaliTh BEpOIATHOCTH TOTO, YTC

dhopMyia COAEPKUATCA XOTSA Obl B OJTHOM CIIPABOYHHKE.

Ko BceM BapHaHTaM.




Bapuanr 16

1.1. IIpu HEKOTOPBLIX OIPEACICHHBIX YCIOBHIX BEPOSTHOCTH COUTH CaMOJIE]
IIPOTUBHUKA U3 IIEPBOTO 3€HUTHOTO opyAus paBHa 0,4, u3 Broporo — 0,5. CaenaHo 1¢
OJIHOMY BBICTpey. HaiTh BEPOATHOCTH TOI'O, UTO:

a) caMoOJIeT YHUUYTOXKEH JIBYMS CHapsJIaMU,

0) camMoJIeT IopakeH XOTA Obl OJJHUM CHapSJIOM,

B) HU OJIMH CHapsJl He I1onall B IE]Ib.

1.2. BepodTHOCTH, BBIMIPHINIA II0 JIoTepeliHoMy Omiery paBHa O,1.
[IproOpereno vethipe Omitera. KakoBa BEpOSTHOCTDH BHIUTPaTh XOTS OBI 110 OJHOMY

13 HUX"?

Ko BceM BapHaHTaM.




Bapuanr 17
1.1. BeposaTHOCTH BBIMIPHIIA 110 JOTEPEHHOMY OHMIIETY IIEPBOIO BBIIYCKA
paBuHa 0,2, Broporo — 0,3. Mmeercsd 1o aBa Owiera KaxJoro BeIIycka. Haiitu
BEPOSTHOCTH TOT'O, YTO BHIUTPAIOT:
a) Tpu OWIIeTa,;
0) HE MeHee TpeX OWIIETOB,

B) MEHEE TPEX OUIIETOB.

1.2. KpyroBas MUIIIEHb COCTOUT U3 TPEX 30H. BEPOATHOCTH ITONIaIaHUs B 5TH
30HBl IIPU OJIHOM BBICTPEJE COOTBETCTBEHHO paBHbl 0,1; 0,35, 0,4. Haiitu

BCPOJATHOCTE IIOILIAIaHUA B IICPBYIO WK TPCTBHIO 30HHLL.

Ko BceM BapHaHTaM.




Bapuanr 18
1.1. Tpu xoMaH/Ibl CHOPTUBHOTO OOIIECTBAa A COCTI3aI0TCS COOTBETCTBEHHO C TPEMS
KoMaHAaMu oo1miecTBa B. BepoaTHOCTH BBIMTPHIIIEH EPBOM, BTOPOW U TPEThE KOMaH/
u3 o011ecTBa A y COOTBETCTBYIOIIMX KoMaH U3 odiiectBa B pasusl: 0,7; 0,6; 0.4.
Komanael mpoBenu 1mo ogHoM BeTpeue. KakoBa BEPOSITHOCTh TOTO, YTO KOMaHIbI
oO11ecTBa A BBIUTPAIOT:
a)JB€ BCTPEYM;
0) x0oTs ObI IBE BCTPEUU;
B) TpU BCTpeUun?
1.2. B Mara3un BOLIUIM TpHU NMOKyIATens. BEpOATHOCTH TOTO, YTO KaXkIbIM YTO-
HUOYnb KynuT, paBHa 0,3. HaliTi BEpOSITHOCTH TOTO, YTO XOTs ObI IBa MOKYyIaTes

CoBCpHIAT IMOKYIIKH.

Ko BceM BapHaHTaM.




BapuanTt 19
1.1. BepoaTHOCTE MOPAKECHUS LEIN MEPBBIM CTPEJIKOM MPU OJHOM BBICTPEIIE
pasHa 0,7, Bropeim — 0,5. HaliTu BEpOSTHOCTD TOTO, UTO LEIb OVACT MOPAKEHA!
a) ABYMsI CTPEIKAMHU,
0) TOJIBKO OJJHHM CTPCIIKOM;
B) XOTS OBbI OTHUM CTPCIIKOM.
1.2. BepossTHOCTE XOTs OBl OJHOTO TOMAAAHUS B MHUIICHb TPU HYETHIPEX

BhICTpeaax pasHa 0,9984. Haiitu BEpOSATHOCTD MOTIAAAHUS IIPU OJHOM BBICTPEIIC?

Ko BceM BapHaHTaM.




Bapuanr 20

1.1. B xopoOkax HaxoAsATCs AeTalu: B repBoit — 20, u3 Hux 13 cTaHAapTHBIX; BO
BTOpOM — 30, U3 HUX 26 cTaHAapTHBIX. M3 Kax10# KOpoOKH Hayraj OepyT MO OAHOM
netanu. Hailtu BEpOATHOCTH TOTO, YTO:

a) o0e JleTaau OKaXKyTCsl HECTaHIapTHBIMU;

0) oHa AeTallh HeCTaHdapTHAS;

B) 00€ JIeTaau CTaHdapTHEIC.

1.2. B Tpex 3anax KMHOTeaTpa UAYT TPH pa3auuHbIX PuibMa. BeposTHOCTh
TOTO, YTO Ha ONPECICHHBIN Yac B Kacce MEPBOro 3aja ecTh Ousiet, paBHa 0,3, B kacce
BTOpOTO 3a11a — 0,2, a B Kacce Tperwhero 3ana — 0,4. KakoBa BEpOSITHOCTh TOTO, 4YTO HA

JTAHHBIM Yac UMEETCS BO3MOXKHOCTh KYIUTh OWJIET XOTs Obl HA OIMH (HHIIHM?

Ko BceM BapHaHTaM.




Bapuanr 21

1.1.Tpu cranka paboTaroT HE3aBUCUMO JPYT OT ApYyra. BEpOsATHOCTH TOTO, UTC
IIEPBLIM CTAHOK B TEUYCHUE CMEHBI BBIMJIET U3 cTpos, paBHa 0,1 Bropoi — 0,2 u TpeTuii
— 0,3. Haiitu BepOsATHOCTE TOT'O, YTO B TCUCHUE CMEHBI BBIMIYT U3 CTPOS:
a) HE MEHEE JIBYX CTAaHKOB,
0) JIBa CTaHKa,
B) TPU CTaHKA.
1.2. B Teduenue roma tpu GUPMBI MOIYT OOAHKPOTHUTBCS C BEPOSTHOCTSIMU
cootBercTBeHHO 0,01; 0,02 1 0,04. Halitu BEpOATHOCTH TOTO, YTO B TEUCHHUE I'0OJIA

HE 00aHKPOTATCS, IO KpaiftHelt Mepe, J1Be PUpMBL.

Ko BceM BapHaHTaM.




Bapuanr 22

1.1. B amuxe 50% nertancH, m3roToBieHHBIX Ha 3aBoae I, 20 % — na 3asoge 11
u 30 % — na 3aBoze III. Hayrax B3sto Tpu aeranu. Haltu BEposSATHOCTH TOTO, UTO:

a) BCC TPHU ACTAIU C 3aBoja I;

0) aBe acTanu C 3aBoja l;

B) BCE TPU JCTAIU C PA3HBIX 3aBOJOB.

1.2. BepoATHOCTh OAHOTO TMOMAJAHHA B LCIb IPH OJHOBPEMCHHOM 3aJIIIC U3
aByx opyauu paBHa 0,44. Hautu BEpOATHOCTh MOPAXKEHUA LEAU HPH OJHOM

BBICTPEJIC IEPBBIM OPY AUEM, €CJIH TSI BTOPOTO OPY AU 3Ta BEPOATHOCTH paBHa 0,8.

Ko BceM BapHaHTaM.




Bapuanr 23
1.1. JIns aBapuiHON CHUTHATH3AMHH YCTAHOBIICHBI JBA HE3aBUCUMO PaOO0 TAFOIIIHX
CHTHAIH3aTOpa. BeEposATHOCT, TOro, 4YTO MNPH aBapHH CpadoTacT IICPBHIY
curHaiau3aTop, pasHa 0 .9, sropou — 0,7. HaliTu BEpOATHOCTH TOTO, YTO MPHU ABAPHH.
a) cpaboTaroT 00a CUTHAIN3aTOPA;
6) He cpaboTacT HU OJIWH CUTHATH3ATOD;,
B) cpaboTacT XOTA Obl OJUH CUTHATIHU3ATOP.
1.2. BeposaTHOCTh XOT OBl OHOrO MOIAJAHHA B MHIICHD MPH TPEX BBICTPCIIAX

paBHa 0,784. HaliTu BEpOSATHOCTh MOMAJAHUS IIPH OJHOM BBICTPEIIC.

Ko BceM BapHaHTaM.




Bapuant 24

1.1. Ha aByx crankax oOpaOaThIBaIOTCS OJHOTHIIHBIC AceTalu. [losBieHue
OpakoBaHHOM JeTainu AJsl ctanka I coctaBisieT 3%, juis cranka II — 4%. C kaxaoro
CTaHKa B3sUIX 110 OJHOU JieTainu. HaliTh BepOSITHOCTH TOIO, UTO:

a) o0e JieTany CTaHAapTHEHIC,
0) oJHa AeTainb CTaHAapTHA,
B) 00€ JieTaIy HecTaHJjapTHhIC.

1.2. Jlms paspylieHdss MOCTa JOCTaTOYHO MONAJaHMS XOTS OBl OJHOM

aBHAITMOHHON OOMOBI. HaliTH BEPOSTHOCTD TOTO , YTO MOCT OYyJET pa3pyIleH, €ClIn

Ha Hero Oyjger cOpomeHo 4 OOMOBI, BEPOITHOCTH MOIAJaHUsI KOTOPBIX

COOTBETCTBEHHO paBHEI 0,3; 0.4; 0,6; 0,7.

Ko BceM BapHaHTaM.




Bapunaunr 235
1.1. Tpu aBTOMaTa M3rOTABIUBAIOT ACTAIU. BEpOSTHOCTH TOrO, UTO JACTalb
U3TOTOBJIEHHAS IIEPBBIM aBTOMATOM, — BBICIIIEr0 KauecTBa, paBHa 0.9, BTopbiM — 0,7,
TpetbuM — 0,6. Hayrag OepyT II0 OJHOM JAE€TallM ¢ KaXjaoro apromara. Haity
BEPOSITHOCTH TOTO, UTO U3 B3ATHIX JETAIICH:
a) BCE BBICIIIETO KaUeCTBA,
0) JB€ BBICIIIETO KA4YeCTBA,
B) XOTSI OBl OJ{HA BBICIIIEI'O Ka4eCTBA.
1.2. /g curHanusaiuuy 00 aBapyud YCTaHOBJIEHBI TPU HE3aBUCUMO paOOTAIOIIX
YCTPOMCTBA. BEpOSTHOCTH cpadaThIBaHUS 1P aBapUU IIEPBOTO yCTporicTBa paBHa 0,9
BTOPOTrO — 0,85, Tperhero — 0,8. HallTh BEpOSTHOCTH TOTO, YTO IIPU aBapuu cpaboTaroOT.

10 KpaifHeit Mepe, JIBa CUTHAIM3aToPaA.

Ko BceM BapHaHTaM.




BapuaHnr 26
1.1. BBIUUCIUTEIILHBINA IIEHTP, KOTOPHIA JOIDKEH MPOU3BOJUTH HEIPEPHIBHYE
o0pabOTKy MOCTyIaromen HHpOpMaIiy, paclojiaracT ABYMS BBIUHACIUTEIHLHBIME
YCTPOUCTBAMU. M3BECTHO, UTO BEPOSTHOCTH OTKa3a 3a HEKOTOPOE BpeMs 1y KaxKA0IC
13 HuX paBHa 0,2. HaliTu BeposaTHOCTDH Oe30TKa3HOM padoThI 3a BpeMs 1
a) KaXJI0ro YCTPOUCTBA,
0) pOBHO OJIHOTO YCTPOMCTBA,
B) XOTS ObI OJTHOTO YCTPOHCTBA.
1.2. IlepBrIii cTyaeHT U3 20 BOIIPOCOB IPOTpaMMBbl BRIYUMI 17, BTOpOH — 12.
Kaxaomy CTyAEHTY 3aJaroT 110 OJHOMY BOIIpoCY. HaWTHU BEpOSITHOCTDH TOT'O, UTO

XOTS OBl OJHH OTBCTHUT BCPHO.

Ko BceM BapHaHTaM.




Bapuanr 27

1.1. UHKeHep BBINOJHSIET pacyeT, MNOJb3ySACh TPeMs CIHPaBOUYHUKAMMU.
BeposaTHOCTH TOTO, UTO HHTEPECYIOININE €r0 TaHHBIE HAXOATCS B IIEPBOM, BTOPOM
U TpPeTheM CIPaBOYHUKAX cOOTBeTcTBeHHO paBHbl 0,6; 0)7; 0,8. Haittu
BEPOSATHOCTD TOTO, UTO UHTEPECYIOIIUE UHKEHEPA JaHHbIE COAepKaTCS:

a) TOJIBKO B OJIHOM CIIPaBOUYHHKE;

0) TOJILKO B JIBYX CIIPaBOYHUKAX;

B) BO BCEX TPEX CIIPABOYHHUKAX.

1.2. BeposgrHocTh MOpaskeHUs €)M TIPU OJIHOM BhICTpEJIe Y MIEPBOTO OPYAUS
HEU3BECTHA, 4 Y BTOPOTO OPYAus 3Ta BEpOoATHOCTh paBHa 0,8. M3BecTHO Takske, 4TO
IIPA OJIHOM 3aJIII€ U3 JIBYX OPYJAUU BEPOSITHOCTH OJHOTO IOMNaJaHus COCTaBIISIET

0,38. HaliTu BepOsSTHOCThL NOPa)KEHUSI IS IPU OJHOM BBICTPEIE TEPBLIM

OPYAHUCM.

Ko BceM BapHaHTaM.




Bapuanr 28
1.1. Ha ceccuu CTYyAEHTY MPEACTOUT CAATH 3K3AMEHBI IO TPEM IPEAMETAM.

Cryaent ocsona 90% BOIPOCOB MO nEepBOMY IpeameTy, 95% — nmo Bropomy u 50% -
o TpeTheMy. KakoBa BEPOATHOCTh TOTO, YTO CTYACHT:

a) CAACT POBHO JBA PK3AMCHA,

0) caacT XoTsa OBI OJMH AK3AMCH;

B) HC COACT HU OJJHOTO 3K3aMCHA.

1.2.Ha npeanpusaTuu uMEETCA TPH aBTOMOOMII. BEPOATHOCTh 0€30TKA3HOU padOThI

MEPBOTO U3 HUX B TCUCHUE OMPEACICHHOTO BpeMEHH pasHa 0,9, sroporo — 0,7,
TpeThero — 0.8. HaiiTu BEpOATHOCTH TOTO, UTO B TCUCHHUE 3A(PUKCHPOBAHHOTO

MPOMEKYTKA BPEMCHH CIIOMACTCA XOTA ObI OJMH aBTOMOOUIb

Ko BceM BapHaHTaM.
E—




Bapuanr 29

1.1. Ha xene300eTOHHOM 3aBOJIC U3TOTOBISIOT ITaHeIu, 90% U3 KOTOPHIX
BBICIIErO copra. KakoBa BepOSTHOCTHL TOIO, YTO M3 TpeX Hayraj BbIOpaHHBIX
IIaHETIEH BBICIIIEro copra Oy AyT:

a) TP IIaHEIIH,

0) xoT4 OBl OJIHA ITaHEb,

B) He OoJ1ee OJIHOM ITaHeu?

1.2. Yerblpe TOBapuilla PEIMIAIA IIOWUTU B KUHO. BEpOATHOCTH TOrO, YTO
JEMOHCTPHUPYEMBI B JAHHOM KHHOTearpe (WIbM HX 3aUHTCPECYET, PaBHBI UL
IIEPBOrO, BTOPOro, TPeThero MW uerBeproro ToBapuierd 0.1; 02; 03 u 04
COOTBETCTBEHHO. KakoBa BEPOSTHOCTH TOIO, YTO BBIOPAHHBIA (PWIbM ITOMIYT

CMOTpETH, 110 KpaliHe Mepe, Tpoe U3 HUX?

Ko BceM BapHaHTaM.




Bapuanr 30

1.1. B Tenecty iy TpU TEIEBU3UOHHBIE KaMephbl. BEpOSTHOCTA TOrO, UTO B
JAHHBIA MOMEHT Kamepa BKJIIOUEHa, COOTBETCTBEHHO paBHBLI 0.9, 0.8. 0.7. Haitu
BEPOSITHOCTH TOTO, UTO B JJAHHBIA MOMEHT BKIFOUECHBL:

a) JIB€ KaMepHI,
0) He Ooliee OTHOU KaMePBI,
B) TPU KaMePHL.

1.2. BepogTHOCTS TTOpa>keHUs IIEPBOM MUITIEHU JUIS JAHHOTO CTpeika paBHa 0.6.
Ecu ripu 1iepBoM BBICTperIe 3apUKCHPOBAHO IIOIIAJaHUE, TO CTPEIOK IMTOIyYaET IIPABoO
Ha CIEAYIONMUA BBICTPEI II0 BTOPOM MHUINEHUA. BEpPOSTHOCTH MHOPAXEHUS OOCHUX
MUITICHEH TIpU JBYX BBICTpenax paBHa 0,3.0mpefeinurh BEPOATHOCTH ITOPAXKEHUS

BTOPOU MHITICHH.

Ko BceM BapHaHTaM.




KoHTpoJ/ibHbIE BOIIPOCHI
1. Yto Ha3pIBAlOT CYMMOM JBYX cOObITHH? Uemy paBHa cymma coObITHi A={1,2,3}
u 5={1,3,4}?
2. UYto Ha3bIBalOT IPOHM3BEACHHEM JIBYX COOBITHH? UeMmy paBHO IPOH3BEICHHE
coobiTuit A={1,2,3} u 5={1,3,4}?
3. Urto Ha3bIBalOT Pa3HOCTBIO JIBYX COOBITHH? YeMy paBHa pa3sHOCTb COOBITHH
A={1,23} u 5={1,3,4}?
KaxuM coGbiTieM Gyiet cymma coobrtuii A n A?
YeMy paBHA BEPOSITHOCTh CYMMBI JIBYX HE3aBHCHMBIX COBMECTHBIX COOBITHIHA ?
Yemy paBHA BEPOSTHOCTH CYMMbI JIBYX HE3aBUCHMBIX HECOBMECTHBIX COOBITHH ?
YeMmy paBHA BEPOSTHOCTD ITPOU3BEICHHS IBYX HE3aBHCUMBIX COOBITHI?

JI71s1 KaKUX COOBITHM BEPOSTHOCTh MX CYMMBI PaBHA CYMME UX BEPOSTHOCTEH ?

A RO

YeMy paBHa CyMMa BEPOSITHOCTEH MTPOTHUBOIMOJIOKHBIX COOBITHI ?

10. YUeMy paBHa CyMMa BEPOSITHOCTEH BCEX COOBITHH, 00pa3yIOIUX MOJIHYIO

rpymy?

Ko BceM BapHaHTaM. OraBJIEHHE.




JABOPATOPHO-IIPAKTUYECKAS PABOTA 3
YCJIOBHAS BEPOSATHOCTbD. ®OPMYJIA
MMOJIHOU BEPOSITHOCTHU U ®OPMYVYJIbI

BAUECA

[{eab paOoTHI:

*(h)OPMHUPOBAHME PA3IMYNN B IOHUMAaHUM HE3aBUCUMBIX U
3aBUCUMBIX COOBITHUH;

*IIPUMEHEHUE YCIOBHOW BEPOSATHOCTH JJISI PELICHUS
3a]1a4;

*[IPAKTUYCCKOE IIPUMECHECHHUE (POPMYIIBI ITOJTHOM
BEPOSITHOCTH,

*[IPaKTUYCCKOE IIpUMEHEHHE (popmyl balieca.

OrjaBjieHUeE. — —




KpaTkne TeopeTHdeckne cBeJaeHNs

CobOniTe A Ha3BIBaCTCI He3a8uUCUMbIM OT COOBITHS B, €ClI BEPOITHOCTE
cOOBITHS A HE 3aBUCHUT OT TOTO, IIPOHU3OINIO COOBITHE 5 WIX HE IIPOU3OIILIO.

CoObITHe A Ha3bIBACTC 3a8UCUMbIM OT COOBITHSA B, €CIIM BEPOITHOCTH COOBITHS
A MeHseTes B 3aBUCHMOCTH OT TOTO, IPOMU3OIIO COOBITHE B WM HET.

Yenosnoti seposmnocmuio coovimus A TIpA YCIOBUH, YTO IPOUZOILIO COOBITHE

B ipn P(B) # 0, Ha3piBaeTcd unciio P(A | B), xoTopoe onpenaensercs GopMyIon

VIV A A — m(M)
KHNASBN = W)

Wiy yucio P (B | A), koTopoe ompeaesaercs GopMyIoin
R )



Jra dopmyna umeer cmbica, koraa codoweitust A m B coBmectHB. Ilo
ompeacICHUI0, CoOObITHE B HE 3aBUCHUT OT coObiTHs A, ecnu P(B |A) = P(B). B stom
ciaydae Taxke P(4 | B) =P(A4), 1. ¢. coowiTHe A He 3aBUCUT OT coObITHs B. Paccyxaas
moJ0OHBIM 00pa3zoM, coObITHE B 3aBucHT OT coObITHS A, ecu P(B | A) 2 P(B).

BeposTHOCTh MPOU3BEACHUS ABYX COOBITHI PaBHA IMTPOU3BEACHUIO BEPOSATHOCTH
OJTHOT'O M3 HUX HA YCIOBHYIO BEPOSTHOCTD APYTOro MPHU YCIOBHH, UTO IMIEPBOC COOBITHE

MPOU30III0, €Ciu COObITHS A U B COBMECTHBI T. €.

W00 = (X KR = KRN AN,

BeposTHOCTh TPOU3BEIEHHUS 71 COBMECTHBIX COOBITHI paBHA IPOU3BEICHUIO
BEPOSTHOCTA OJIHOTO W3 HHUX Ha YCJIOBHBIE BEPOSTHOCTH BCEX OCTAIBHBIX B
IPEAII0JI0KEHUH, YTO BCe MPEIbIIyIIe COOBITUS HACTYIIWIH, T. €.

P(A; Ay - ..." Ay) = P(A1)P(A2|A1)P(A3]|A1A2)P(AnlAr - Ay - Ap_q).
Jliist Tpex coowniTit Ay, A,, Az oTa hopmylia UMeeT BHUI:
P(A1A; A3) = P(A1)P(A2]1A1)P(A3]|A14,). (3.1)

I unome3zamu Ha3bIBaIOTCS TOMApHO HecoBMecTHbIe coObitust Hy, H,, ..., H,,

oOpa3yromue MoTHY o TpyImy coobrThid, mpudem P(H;) # 0,i = 1,n.

+— —_—



J

IIycth BeposiTHOCTH coObitrit My M= M) m3pecTHEL T. €. m3BecTHEI P (H1).
P(HY), ..., P(Hy). Takxe U3BeCTHBI YCIOBHBIE BeposTHOCTH P (A|H1), P (A|H2), ....
P (A|Hn). BeposarHocTh cOOBITHS A, KOTOpO€ MOXET HACTYIIUTh TOJBKO BMECTE C

OJJHAM U3 HECOBMECTHBIX COOBITHH (THIIOTE3) MY, M), ... , My BRIUMCIISIETCS 110 POpMYIIE
IIOJTHOM BEPOSTHOCTH:

RN = O g ; FOTEHOR D, (3.2)

C dopmyol moiHOI BepoaTHOCTH (3.6) TecHO cBsA3aHbI (popMybl baiieca,
ITO3BOJISTIOIIME BBIYUCIIUTh YCIIOBHBIE BEPOSTHOCTH TUIIOTES [y

[

= X4y
PR A

N R ) ) )
TR =
o 4 () B ) )

BepositHoctt P([y) (M=
Beposttaoctr P([ A) (M=

(3.3)

TR
MW  HaspIBAIOTCA  anpuopHLIMU  6ePOAMHOCHAMU.

T
VA HasBIBAIOTCS anocmepuopHbiMlL 6epOAMHOCHAMIL.



PelwieHne TMnoBbIX 3agauy

Saganue 1

3ananue 2




3aoanue 1. Ctyacur Beryumn 30 Bonpocos u3 40. KakoBa BEposTHOCTD, 4TO OH
BCPHO OTBCTHUT Ha TPH MOAPSI 3aJaHHBIX BOIIPOca’

Peuternue. Beeaém coObitusa Wiy — CTyACHT BEpHO OTBETHJI HA i-M BOMPOC
(7=1,2,3). Torma BEpOSITHOCTb TOTO, YTO CTYJCHT BEPHO OTBCTHII HA BCC TPH IMOIPS
3adaHHBIX Bompoca, Hauaém 1o ¢opmyine (3.1) BEpOATHOCTH IMPOU3BCIACHUS

3aBUCUMBIX COOBITHUIL:

‘ \ 30 29 28
AT I 0 = Gy AR, 0 B, 3 8 = B i = 0,411

Omeem: 0,411.



Jaodanue 2. Ha cOopky MexaHW3Ma IIOCTYIIAIOT JETAIM U3 JBYX aBTOMATOB.
IlepBblii aBTOMAT B cpeaHeM jgaet 1,5 % Opaka, Bropoit — 1 %. C mepBoro aBromMara
rioctyrmino 2000 meraneid, a co Broporo — 1500.

a) HaliTu BepoSATHOCTH IIOIIaJaHus Ha COOPKY OpaKkOBaHHOM JIETaNIH.

0) Hayraj B3dras jAeralib oKazajlach OpakOBaHHOW. HallTH BEPOATHOCTH TOTO,
YTO OHA U3TOTOBJICHA HA IIEPBOM aBTOMATe.

Peutenue.

a) PaccmoTpuM rumotessl: My — metans, mocTynMBIIas Ha cOOPKY MeXaHHU3Ma,
IIpOU3BeJICHa Ha TIepBOM aBToMare;, [ — getallb, IMOCTyIMBIIIAs Ha COOPKY

2000 4
MeXaHH3Ma, IIPOM3BeicHa Ha BTopoM aBToMare. Torma MM I = 50057500 = 7
1500 3

WA, N = 00051500~ 7 BeposgtHOCTH TOTO, UTO OpakoBaHHas JACTallb IIPOU3BEICHA

Ha 1iepBoM aBromare, papHa W[4 ) = 0,015, Tak MBI ywin IpoIeHT Opaka s
IIEPBOTO aBTOMATA.




AHAJOTUIHO, BEPOSITHOCTH TOTO, UTO OpaKoBaHHAs JeTalh IMPOU3BEJcHa Ha
BropoM apromate, paBHa NMEILN = 0,01. Jng toro, 4roObl HaWTH BEPOATHOCTE
coOpiTust A — BHIOpaHHas HayJdady JgeTalh W3 YUCIa IOCTYIHBIIUX Ha COOPKY

oKazajlach OpakOBaHHOU — IpuMeHUM (HOPMYJIY MOJIHON BepOSITHOCTH (3.2):

\ 4 3
AN = OO A  + O MO, = 510,015 + 510,01 = 0,0129.

0) UroOnl HaliTU BEpOSITHOCTH TOTO, UTO HayTaj B3sTas OpakoBaHHAs JETallb,
M3rOTOBJIEHA Ha IIEPBOM aBTOMaTe, Hajio NpuMeHuTh dpopmyiry baiteca (3.3):

4
L 3 My ) 0 ) _ o 7P0S 6
e - =8
IO 0l ey e DX, -+ B ) B B ) ém,m 5+§m,01 9

Omeem: a) 0,0129; 0) 0,67.




IIpakTH4yeckoe 3a1anue
3aoanue 1.1. HaiiTu BEpOSITHOCTH COOBITHSI, UCIIOJIB3YS YCIOBHYIO BEPOSTHOCT.
3aoanue 2.1.-2.2. HailTu BEpOSITHOCTH COOBITUH, UCHOJIB3YsI (POPMYIY MOJHO¥

BeposiTHOCTH U (hopMyJibl bakieca.
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Bapuanr 1
1.1. CioBO «IBIMOXOJ» COCTaBJIEHO W3 OYKB paspes3Hoi a30yku. KapTouku ¢
OykBaMH IlepeMennaid. KakoBa BepoSITHOCTh M3 HayrajJli BbIOpaHHBIX KapTOUeK
MOJYYUTD CJIOBO «JOM»?
2.1. 20% npubopoB MOHTHPYETCS ¢ MPUMEHEHHEM MUKPOMOYJIeH, OCTaJIbHBIE —
C TIpUMEHEHHEM HHTerpajbHbIX cxeM. HaaexkHoCTh MpuOOpPOB ¢ IIPUMEHEHHUEN
MUKpomoayien — 0,9, naterpanbHbix cxem— 0,8. Haiitu:
a) BepOSATHOCTh HaJIeKHOM pabOThl HAYTa 1 B3ATOTO Npudopa;
0) BEpOSITHOCTD TOTO, UTO MPHUOOP — C MUKPOMOJIYJIEM, €CJIM OH ObLIT UCITPaBEH.
2.2. Ha 3aBojie, U3rotaBiIMBarOIlEeM MeEJKHE ObITOBBIE IPHUOOPBLI, B OJHOM H:
[IEXOB YCTAHOBJIEHbI 5 CTAHKOB IO TIIPOM3BOJICTBY 3aKMMOB. IlepBbIli CTaHOX
npousBoauT 10%, Bropoi —15%, Tpetuit — 20%, uerBepThid — 25% U 11sTHIN — 30%
BCEX M3JEJMH. bpak ImpoayKIKK cocTaBiisieT cooTBeTcTBEHHO 2%, 3%, 4%0,5% n 6%

KakoBa BCPOATHOCTL TOI'O, UTO cnyqaﬁﬂo BbI6paHHbIﬁ 3aKHUM OKaKCTCA C z{e(be KTOM

Ko BceM BapHaHTaM.




Bapuanrt 2
1.1. C10BO «BOJIOBOPOT» COCTAaBICHO M3 OYKB pazpe3Hoi azOyku. KapToukw ¢
OykBamMH IniepeMemain. KakoBa BEpOSTHOCTh M3 Hayraj, BbIOpaHHBIX KapTOUCK
IIOJIYUYUTH CJIOBO «OBOI»?

2.1. Jletanu mnomagaroT Ha oOpaOOTKY Ha OJHWH M3 TPEX CTaHKOB C
BEPOSITHOCTSIMH, COOTBETCTBEHHO paBHbIMHU 0,2; 0.3; 0,5. BeposiTHOCTh Opaka Ha
epBOM cTaHKe paBHa (0,02 , Ha BTOpoM — 0,03, Ha TpeTbeMm — 0,01. HaiiTu:

a) BEPOSATHOCTh TOIO, YTO CIYUaMHO B3sSITasl MOCIC OoOpabOTKH JIeTallb —
CTaHlapTHA,

0) BepoATHOCTh 0OpabOTKH Hayraj B3sITOM JISTaJId Ha BTOPOM CTaHKE, €CJIH
OHa OKasaJlach CTAaHJapTHOM.

2.2. HekoTtopas o0IecTBEHHAsl OpraHu3alus JIJIsl IPOBEICHUSI MUTHHTa Hayaauy
BBIOMpAET OIHY U3 TpeX Cy00O0T (0003HaunM uX 1-5, 2-5, 3-51). BepoaTHOCTH TOrO,
4TO B i-10 CyOOOTY mouaeT moxap (i=1,2,3), paBHbI cooTBeTcTBEHHO 0,1; 0.2; 0,3,
M3BeCTHO, UTO BO BpeMsI MUTHHIa ObLIa SICHAsl U COJIHEUHas noroja. Kakopa
aloCTepHOpPHas BEPOSATHOCTh TOT'O, YTO MHUTHHT ObLIT B 3-10 Cy00O0TY?

Ko BceM BapHaHTaM.




Bapuanr 3

1.1. CiioBO «MOJIOKOBO3» COCTaBJICHO W3 OYKB paspesHod az0Oyku. KapTouku ¢
OykBamHu mniepememain. KakoBa BepOSTHOCTh W3 HAYraJl BHIOpaHHBIX KapTOUCK
MIOJIYYUTD CJIOBO «BOJIK»?

2.1. Cpeiu mocTynuBIIUX Ha cOopky Aetaien 30% — ¢ 3aBofa I, ocTabHbIC —
¢ 3aBoja II. BepositHocTh Opaka jJia 3apoja I pasna 0,02, pis 3asoga II — 0,03.
Havitu:
a) BEpOSITHOCTH TOTO, UTO HAYTaJ| B3ATas AeTajlb CTaHapTHASL,
0) BEpOATHOCTHh M3TOTOBJICHUs HayraJ B3ATON JeTallM Ha 3aBoje I, ecim oHz
OKa3aJilaCh CTaHJAPTHOM.

2.2. Hekwmit yestoBeK pelllnil Haylauy KYIIUTh aKIUU OJHOTO U3 4-X MpeATIPUATHHI,
Ecin Obl OH KyNWI aklMM [EePBOTO MPEANPHUITHSA, TO BEPOSTHOCTh MOJYUUTE
JUBWICHIBI B TCUCHHE TOJla ¢ MOMEHTA MOKYIIKH paBHsUIach Obl 0,8; 1j1s1 BTOpOTO.
TPETHETO U YSTBEPTOrO MPEAIIPUATUA STHU BEJIUUYUHBI paBHBI COOTBETCTBEHHO 0.9, 0,7,
0,6. H3BecTHO, UYTO UYeJIOBEK UBHICHALI He IOJNYyYWI. KakoBa arocrepuopHas

BCPOATHOCTD TOI'O, UTO YCJIOBCK KYIIWJI aKIIHH BTOPOT'O Hp@).'[l'[pHSITHﬂ?

Ko BceM BapHaHTaM.




Bapuanur 4
1.1. C10BO «KOJIOKOD» COCTaBICHO M3 OYKB paspesHod az0yku. Kaproukm ¢
OykBamu mepememiain. KakoBa BEepOSATHOCTh W3 HAyrajJ] BHIOPAHHBIX KapTOUCK
HOJIYYHTH CJIOBO «KOJI»?
2.1.Tpu aBTOMaTa H3TOTOB/ISIOT OAHOTHITHBIC JETAIH, KOTOPHIC MOCTYMAIOT Ha
obmuii koupetep. [IpoU3BOAUTEILHOCTH TIEPBOTO, BTOPOTO H TPETHETO aBTOMATOF
COOTHOCSITCS Kak 2:3:5. BeposITHOCTD TOTO, UTO JE€TajIh ¢ IEPBOTO ABTOMATA — BBICIIIETC
KayecTBa, papHa 0.8, g Broporo — 0,6, st Tpetbero — 0,7. HaliTi BEposSITHOCTH TOTO.
YTO:
a) HayraJ, B3sTas ¢ KOHBEHEpa JETalIb OKAXKETCS BBICIIIETO KauecTBa;
0) B3sITast HayraJ| IETaJIb BBICIIIETO KAUCCTBA H3TOTOB/ICHA TIEPBBIM ABTOMATOM.
2.2. YUtoObl MOIYyYHUTh paboTy B COMUJHOH (upMe, HEOOXOJUMO 3HAHHUE
HHOCTPaHHOTO S3bIKa. JIeByIKa, MPETEHYIOMIAs Ha TAKOE MECTO, HayAauy BRIOHpacT
OJIHY H3 TPEX METOJUK YCKOPSHHOTO H3YUYCHHS s3bIKa. ECTu ObI OHa H3y4asa SI3BIK
10 MEPBOM METOJHUKE, TO BEPOATHOCTh NPOUTH TECTHPOBAHHUE IPH YCTPOUCTBE HA
paGoty pasHsutack Obl 0,7, mo BTOpol U TpeTbed — cooTBeTcTBeHHO 0,8 U 0,0.
H3BecTHO, 4TO TeCT OHa HE BhIAep:kana. KakoBa amocTepuopHasi BEPOSTHOCTh TOTO,

HTO ACBVIIIKA 3aHHMAaJIACh I10 IICpBOﬁ MGTOZ[P[KC?

Ko BceM BapHaHTaM.




Bapuant S
1.1. CroBo «Tapapam» cocTaBlicHO H3 OYKB paspesHor a30yku. Kaproukm ¢
OykBaMu Tmiepemerniagd. KakoBa BEpOSTHOCTh W3 HAyraj BBHIOPAHHBIX KapTOUCK
MOJTYYHUTD CIIOBO «pamMax?
2.1. KommtektoBimk mosrydaet a1 cOopku 30 % petasneit ¢ 3aBoaa 1, 20%—
¢ 3aBojia II, octampHbIe — ¢ 3aBoja 3. BeposaTHOCTE TOTO, UTO AcTaiH ¢ 3aBoda I —
BBICILIETO KauecTBa, papHa 0.9, mus aetancu ¢ 3aBoga II — 0,8, s qerasei ¢ 3aBoja
IIT — 0,6. HaliTi BEPOATHOCTH TOTO, UTO:
a) CITydyaWHO B3s5ITasi IETaJIb — BBICIIICTO KauecTBa;
0) HayraJa B3sTas ICTaJIb BBICIIIETO Ka4eCTBa H3TOTORJICHA Ha 3aBoje 11
2.2. Ilpeanpusartue oObSIBHIO KOHKYPC Ha 3aMEIICHUE BAKAHTHOH JIOJDKHOCTH
IJIaBHOTO MeHemkepa. Ha o16op mpunuiu 4 yenoBeka, KasKJoTO H3 KOTOPHIX MOTYT
B3ATh Ha pabOTy C paBHOH BEPOATHOCTHIO. EC/TH TIIaBHBIM MEHEKEPOM CTAHET
NICPBBIH TPETECHACHT, TO MPEATNPHIATHE OCTAHETCS JOBOJIBHO CBOMM BHIOOPOM C
BeposATHOCTHIO 0.9; s 2-10, 3-10 U 4-r0 NPETCHICHTOB 3TH BEPOATHOCTH PaBHEI
cootBeTcTBEHHO 0,6 0,8; 0,7. I3BECTHO, UYTO HOBBIN IJIABHBIH MCHE/KEP OTIMUHO
CIIPaBHJICS CO CBOMMH 0Os3aHHOCTSIMH. KaKoBa ammocTepHopHasi BEPOSITHOCTD TOTO,
YTO MM CTaJI TPETUH MPETEHICHT?

Ko BceM BapHaHTaM.




Bapuanr 6

1.1. CnoBo «maHopama» COCTaBJICHO U3 OYKB pa3pe3Hod a30yku. KapTouku ¢
OykBamu mnepememanu. KakoBa BEpOSTHOCTh W3 HayraJl BBIOPAHHBIX KapTOUEK
IOJIYYHUTH CIOBO «IIOopa»?

2.1. 3aroToBKa MOXKET TMOCTYMHUTH I 0OpaGOTKH Ha OJHH M3 JIBYX CTAHKOB C
BepoaTHocTsMH 0,4 u 0,6 coorBeTcTBeHHO. [IpH 00paGoTke Ha TEPBOM CTAHKE
BEPOSITHOCTH Opaka cocTaBisieT 2 %, Ha BTopoM — 3 %. HaliTu BeposTHOCTD TOTO, UTO:!

a) HayraJ B3ATOc TocJie 0OpabOTKH H3/ICIHE — CTaHAAPTHOC;

0) HayrajJ B3STO€ TOcie OOpaOOTKH CTAaHJAPTHOE H3JACIHEe oOpabOTaHO He
IIEPBOM CTaHKE.

2.2. B mapke rymieT peOSHOK ¢ HAJAYBHBIM IapUKoM. IIpH 5TOM OH MOXKET ¢
pPaBHOH BEPOSITHOCTHIO BCTPETHTH OJTHOTO U3 CBOUX 3HAKOMBIX. O003HaUHM HX 1, 2, 3
U 4. Ecnu peGeHOK BCTPETHT 3HAKOMOTO, TO BEPOSATHOCTH TOTO, YTO OH MOJAPUT €My
mapuk, paBusi 0,1; 0,1; 0,1 u 0,8 coorBeTcTBeHHO. 13BECTHO, UTO MIapUK OBIT TOYHC
nogapeH. KakoBa anmocTepHopHasi BEpPOSITHOCTh TOTO, YTO CUACTIIMBBIM 00JIaaTeNIeN

HIapHKa CTaJl YSTBEPTHIN 3HAKOMBIH?

Ko BceM BapHaHTaM.




Bapuanr 7
1.1. CioBo «TeaTpall» COCTaBJICHO M3 OYKB pa3pesHoM a3z0yku. Kaproukm
OykBamH mepeMeinaad. KakoBa BEpOSTHOCTh M3 HayrajJ BBIOpaHHBIX KapTOUCK
IIOJIYYUTh CJIOBO «Tapa»?

2.1. Ha naByx craHkax oOpa0aTbhIBalOTCSI OJIHOTHIIHBIC JICTaIH. BEpOSTHOCTEH
Opaka ju1g cranka I cocrapisieT 0,03, ms cranka II — 0,02. O6paGoTaHHBIEC TN
CKJIAJIBIBAOTCS B OJTHOM MECTE, IIPUUEM AcTajich, 00paboTaHHBIX Ha CTaHKE I, BABOE
OoJibliie, yeM Ha ctaHke [I. HalTu BEpOSITHOCTH TOTO, UTO:

a) B3sITasi Hayrajl JeTallb OyIeT CTaHAapTHOM,

0) Hayraj B3siTasl CTaHIapTHAas ACTajIb H3TOTOBJICHA Ha IIEPBOM CTaHKE.

2.2. Xo3siika uaeT MmokynaTh GpyKrbel. OHa ¢ paBHOM BEPOSITHOCTHIO MOXKET
OMTH Ha Oa3ap WM B Mara3uH. Ecim xozsiiika moijier Ha 6azap, TO KYIIUT QPYKTHI
C BEPOITHOCTHIO 0,8, a €ClIM B MarazuH, TO ¢ BEpOSTHOCTHIO (0,2. M3BECTHO, UTO
xXo3stiiKa Kynuia ppykThel. KakoBa anmocTepropHasi BEpOSITHOCTh TOT'O, UTO XO3sIHKa

OILIa B Marasmuu?

Ko BceM BapHaHTaM.




BapuanTt 8

1.1. CioBo «KpHTHK» cOCTaBJicHO u3 OYKB paspesHod a30yku. Kaprouku ¢
OykBamu mnepemerianu. KakoBa BEepOATHOCTh M3 HayraJ BBIOpaHHBIX KapTOUCK
IIOJIYYHTh CJIIOBO «KPHK»?

2.1. B gucmeiiHoM xiacce umeerca 10 NEpcOHaIBHBIX KOMIIBIOTEPOB MEPBOTC
TtHa U 15 BTOpOTO THIAa. BEPOSITHOCTH TOTO, UTO 32 BpeMs pabOTHI Ha KOMITBIOTEPE
IICPBOTO TUIIA HE Tpou3oieT cOod, paBHa 0,9, a Ha KomIbioTEpe BTOporo Tuma — 0,7,
Ha¥tH BEpOSTHOCTH TOTO, YTO:

a) Ha CITy4yalHO BHIOPAHHOM KOMITBIOTEPE HE TIPOU30UACT OO,

0) KOMIBIOTEP, BO BpeMs pabOTHl Ha KOTOPOM HE MPOHU30IILIO cO0s, — MEPBOTC
THIIA.

2.2. Cry>kanyi HEKOTOPOTO MPEATPHUSTHS PEIIHII B HeopUIHATTbHOH 00CTaHOBKE
BO BpeMs 00¢e1a 0OCYAUTH BaXKHBIH BOIIPOC CO CBOUM HauaTbHUKOM. C 5TOH LENBIO OH
MOJKET TIOUTH B Omipkaiiiiice kade, B 3aBOJCKYIO CTOIOBYIO WIH OydeT. BeTpeTuts
HayaJIbHUKA B YKa3aHHBIX MECTaX MOKHO COOTBETCTBEHHO C BeposiTHocTamH 0,6; 0,3;
0,1. Crmyxamu# HAeT B HayJAauy BBIOPAHHOE MECTO M BCTPEHACT TaM HaYaJIbHUKA,
KakoBa amoctepuopHasi BEPOSTHOCTh TOTO, YTO CIYKAIIMH TIOIIET B OIMKaHIIee
Kade?

Ko BceM BapHaHTaM.




Bapuaur 9
1.1. CoBO «IOJIUTIIOT» COCTABJICHO H3 OYKB pa3spesHor a3z0yku. KapTouku ¢
OykBamMu mepememniaad. KakoBa BepOSTHOCTh H3 HAayraJ BBIOPAHHBIX KapTOUCK
MOJIYYUTH CIIOBO «JIOTO»?

2.1. B mamy smukax ¢ TPUALATHIO IMIApaMH B Ka3KJAOM COJEPIKHUTCS MO 5
KpacHBIX IIapOB, B MICCTH JPYTUX SIHKAX ¢ JABaJAUATHIO MIapaMH B KasKI0M — 1o 4
KpacHBIX Iapa. HalTh BEpOSITHOCTH TOTO, YTO:

a) U3 HayTaJ B34TOTO SAIIMKA Hayaauyy B34ThIH 1Map OyJAST KpacHbIM;

0) HayrajJ B34TbIH KpacHBIH IIap COJCPKUTCS B OJHOM H3 TICPBBIX IIATH
SAIHKAX.

2.2. QupmMa IPOBOJHUT BHICTABKY - MPOJaXKy CBOCH MPOIYKIIUHU, IPUUEM BCE
SKCIIOHATHI TPEJCTABICHBI B CJUHCTBEHHOM JK3cMIUIIpe. UYUeThipe KIUCHTA
IPUXOJAT Ha BBICTABKY-NPOJAKy IIOCJIEAOBATEIIBHO, IMPHYEM BCEX KIIHCHTOB
HHTEPECYET OJUH H TOT K€ SKCIOHAT. BEpPOSTHOCTH TOTO, YTO KaXKABIM M3 HHUX
KYIIUT 3TOT 3KcnoHat, pasHbl 0.1; 0,2; 0,3 u 0,4 coorBeTcTBEHHO. 3BECTHO, YTO
sKkcemoHAT ObUI KymwieH. KakoBa amocTepHOpHasi BEPOSITHOCTH TOTO, YTO €TO

06JI&ZI3’DCJICM cTall ‘-ICTBGprIfI KJTHCHT?

Ko BceM BapHaHTaM.




Bapuant 10

1.1. CioBo «kamayioT» cocTaBjieHO M3 OyKB paspesHo az0ykm. Kaproukwu
OykBaMu mnepeMeniaid. KakoBa BeposSTHOCTh W3 Hayraj BbIOpaHHBIX KapTOUEK
MIOJIYUUTE CJIOBO «Kalia»?

2.1. Ilo nuHMM CBSI3U MepedaHo JBa curHana Tuna A u B ¢ BEeposSTHOCTSIME
cootBeTcTBeHHO 0,8 11 0,2. B cpennem nmpuaumMarorcss 60% curnanos tvna A u 70% -
tvna 5. Halith BepossTHOCTH TOTO, YTO:

a) IOCJIaHHbIN CUTHAJI OyJIeT IIPUHSIT,
0) MPUHATBIM curHai Tuma A.

2.2. Komuccus mipoBepsier paboTy TOProBoi cetd ropoja. C 3Tol LEeJIbI0 OHE
Haydauy BRIOHpaeT oAHY U3 TOproBuix Touek: A, B u C. OGHapyKUTh MOTPEITHOCTH F
paboTe yKazaHHBIX TOUeK MOKHO ¢ BeposTHOCTAMHU (,1; 0,2 u 0,3 COOTBETCTBEHHO
H3BecTHO, UTO HapyllleHHi B paboTe oOHapykeHO He Obulo. KakoBa arocTepropHas

BECPOATHOCTE TOI'O, UTO KOMHCCHI ITOCCTHUJIA TOPIOBYIO TOUKY C?

Ko BceM BapHaHTaM.




Bapuant 11

1.1. CioBo «BOJIKOJaB» COCTAaBIICHO U3 OYKB pa3pe3Hoi a30yku. KapToukw ¢
OykBamu mepeMeinaid. KakoBa BEpOSTHOCTh W3 HayrajJ BBIOPaHHBIX KapTOUCK
MOJIYYHUTh CJIOBO <JIOB»?

2.1. JIng cUTHAIM3aI[MH O TOM, YTO PSKHM pabOThl aBTOMATHUYCCKOW JIMHHUW
OTKJIOHSICTCA OT HOPMAJIBHOTO, HCIOJIB3YIOTCS HHAUKATOPHL JBYX THIIOB,
BeposgTHOCTH TOTO, UTO HHAMKATOP NPUHANICKHT K OJHOMY U3 JIBYX THIIOB,
cootBeTcTBeHHO paBHB 0,4 u 0,6. Ilpu HapymeHun paGoOTHI JTHHHH BEPOSTHOCTE
cpabaThIBaHUS HHIUKaTOpa TIepBoro TUMa paBHa 0,9, uHauKaTOopa Broporo tuma — 0,7,
HaiiTi BeposITHOCTH TOTO, UTO:

a) HayrajJ] BHIOpaHHBIH WHIHKATOp cpaboTacT TPH HAPYIICHHH HOPMAJIbHO¥
paGoThI JIMHUH,

0) uHAuKaTOp cpadoTai. K KakoMy THITY OH BEPOSTHES BCETO TPUHAIICIKHT?

2.2. Ha cy00oTy HazHaucHO MepompHuiITHe Mo yoopke Tepputopuu. CyOOOTHHEK
MOKET OBITh OTMEHEH, €CITH MOWACT AMKIb (BeposTHOCTH 3Toro 0,5), TOHAET CHeEl
(BeposiTHOCTD 3TOTO 0,1);, OyAeT CHWIbHBIH BeTep (BeposTHOCTH »ToTo 0,2). M3BecTHO,
yTo CyOOOTHHK B HAMCUCHHBIH JCHb He cocTosiica. KakoBa amocTepHOpHAs

BCPOATHOCTD TOT'O, HTO 5TO CJIVHHIOCH H3-3a ,Z[O)K,ZLSI?

Ko BceM BapHaHTaM.




Bapuanr 12

1.1. CiioBO «BOJOBOPOT» COCTaBIICHO M3 OYKB paspesnou az0yku. Kaprouku ¢
OykBamMu mepeMmeimanmu. KakoBa BepOSTHOCTh M3 HayraJ BBHIOPAHHBIX KapTOUCK
IOJIYYHUTH CIIOBO «KBOPOT»?

2.1. Pe3uctop, IOCTABJICHHBIN B TEJIEBU30P, MOXKET IIPHHAJICHKATh K OJHOU H*
nByX mnaptuu ¢ BeposaATHocTsaMH 0,6 u 0,4. BepoATHOCTH TOro, 4TO PE3UCTOf
npopaboTaeT rapaHTHHHOE YHCIIO YACOB, I 3THX MAPTHH COOTBETCTBEHHO paBHBHI (), &
u 0,7. HaliTH BEpOATHOCTH TOTO, UTO:

a) B3ATHIH HayTaJ pe3ucTop MpopaboTacT TapaHTHHHOS YHCIIO YacoB;
0) pesucTop TMpopaboTall TapaHTHHHOE YHCIo 4YacoB. K Kako# MapTHH OF

BEPOSTHEES BCETO MIPUHAJICKUT?

2.2. Cembs pemiuiia nmoexathb JIeTOM OTAOXHYTH B Kpeim uinm Ha Kapkas, HC
OKOHYATEJILHO B BBIOOPE HE ompeieinaach. B ropojae 1pu TyppupMbl, ipeaiararomiue
MYTEBKHU IS OT/AbIXa: B epBol ¢upme ecth 10 myreBok B Kpbim u 5 Ha KaBka3s; Bc
BTOopor — 7 B KpbiMm, 5 Ha KaBkas;, B TpeTbeH COOTBETCTBEHHO — 5 MyTEBOK B KpbiM H
3 Ha KaBka3. CeMbsl mOKymaeT HayJjady TyTCBKY B Hay/Jauy BBIOpaHHOU Typdupme.

KakoBa BEpOSITHOCTH TOTO, UTO ceMbsl OyJIeT OTABIXaTh B Kpbimy?

Ko BceM BapHaHTaM.




Bapuanr 13

1.1. CiI0BO «IIOBOPOT» COCTaBJICHO M3 OYKB pa3pesHoM a30yku. Kaproukm ¢
OykBamH Tmepemernaid. KakoBa BEpOSTHOCTb M3 HayraJl BbIOPaHHBIX KapTOUYCK
HOJIYUUTD CJIOBO KTOP» ?

2.1. Ilpy OTKJIOHEHHH OT INTATHOIO peKHMa pabOThl IOTOYHOM JIMHHE
cpabaTbhIBacT curHajamsatop tumna T-1 ¢ BepositHocThiO 0,9 M curHaimmsaTop Tumna T-2
¢ BeposATHOCTHIO (,8. BEpOSTHOCTH TOTrO, YTO JIMHUS CHAOXKEHA CHUrHAJIU3aTOpaMu
TANOB T-1 1 T-2 coorBeTCTBEHHO paBHbI 0,7 U 0,3. HalTH BEpOATHOCTH TOTO, UTO:

a) MPHU OTKJIOHEHUH OT IITATHOTO peKUMa pabOThl CUTHAJIM3ATOP CpaboTacT;

0) curHanmzatop cpabotai. K kakoMy THITY OH BEPOSITHES BCETO TIPHHAICIKUAT?

2.2. Opranumzanms npuoOpena JJsl COTPYJAHUKOB JBE KOPOOKH IapHUKOBbIX
pyuek. B nepBoit KOpoOKe HMEETCS 25 pydeK C YEPHBIM CTEPKHEM H 5 pyUEK C CHHHM,
BO BTOPOM — COOTBETCTBEHHO 20 pyUeK ¢ UepHBIM cTepKHEM U 10 ¢ cuauM. CekpeTapk
Hay/lady B3sUI py4KY U3 Hayjlaudy BbIOpaHHOM KOpoOKHM. KakoBa BEpOSITHOCTH TOTO,

YTO B 3TOU PYUKE OKOKETCI YSPHBIU CTEPKEHD?

Ko BceM BapHaHTaM.




Bapuanr 14

1.1. C10BO «MHHHMYM» COCTaBJICHO M3 OYKB pa3pe3Hoil az0yku. KapToukm ¢
OykBamH TMepememaid. KakoBa BEpPOSTHOCTh M3 Hayrajl BBIOpPaHHBIX KapTOUCK
IOJYYUTD CJIOBO « MUM»?

2.1. JIig y4acTus B CTYJICHUESCKUX CIIOPTHBHBIX COPEBHOBAHUSX BBIJICICHO 1C
YEJIOBEK M3 IIEPBOM I'PYIILI U 8§ — U3 BTOPOM. BEPOSITHOCTD TOTO, UTO CTY/ICHT IEPBOK
I'PYIIIbI TONaAacT B COOPHYIO HHCTUTYTA, paBHa 0,8, a 71 CTy/IEHTa BTOPOH T'PYIIIIb]
—0,7. HaliTl BEpOSITHOCTD TOT'O, UTO:

a) CIIy4yaliHO BBIOpaHHBIA CTYACHT ITOIa] B COOPHYIO HHCTUTYTA,

0) CTYACHT Mormajl B COOPHYIO HHCTUTYTa. B KakoH IpyIilne OH BEPOSITHES BCETO
YUUTCH?

2.2. JIBa cTpeJiKa HE3aBUCHMO OJIHH OT JIPYTOro CTPENISIIOT IO OJHOH MHIICHH,
Jejiasi o OJTHOMY BBICTpENY. BEpOsSTHOCTH IOMNAjlaHus B MUINEHb JUISI TIEPBOIC
crpeiika paBHa 0,8, 11g BToporo — 0,4. OnuH U3 CTPEIKOB B MUIIEHS ITonajl. HaiTu

BCPOATHOCTD TOI'O, UTO ITOIIAJI HepBbIﬁ CTPCJIOK.

Ko BceM BapHaHTaM.




Bapuanr 13

1.1. C10BO «MakCHMyM» COCTaBJICHO M3 OYKB paspe3Hod azOyku. KapToukwu ¢
OykBamMu TniepeMmemnmaid. KakoBa BepOSITHOCTh W3 HayrajJ BbHIOpaHHBIX KapTOUCK
IIOJIyYUTh CJIOBO «MaK»?

2.1. Ha cOopky mocTymnaroT JeTaiu ¢ TpexX KoHBeuepoB. llepsriii maet 25%,
BTOopori — 30% m Tpetuii — 45% netaneu, nmocrymaronux Ha cOopky. C mepBorc
KOHBeHepa B cpe/iHeM IocTymnaeT 2% Opaka, co Broporo — 3%, ¢ Tperhero — 1%
Haiitu BepOsATHOCTH TOTO, UTO:

a) Ha cOOpKy MmocTynuia OpakoBaHHas JETalb,

0) moctynueIas Ha cOOpKy OpakoBaHHas1 JeTaJlb — CO BTOPOTo KOHBeHepa.

2.2. B Marasus Ha npoJiaxKy NOCTYIHUIIU JBE MapTUHU OJHOTUIIHBIX KYPTOK 110 5
MITYK B KaKI0U. [IpolieHT KypTOK CO CKpBITHIM Ae()eKTOM B IISpBOM MapTHH paBeH 2%,
BO BTOpOoH — 4%. OnHy KypTKY U3 IIEpBOH AP THH BHIBECUJIM Ha BUTPUHY. I[oKymaTelip,
KYMUBITUN OJTHY KYPTKY U3 OCTABIIUXCS U3 HAy/1auy BHIOpaHHOM MapTUH, OOHAPYIKUT
nedexr. KakoBa anmocrepuopHast BEpOSITHOCTh TOTO, YTO 3Ta KypTKa ObLjia U3 MEepBOY

IMapTUH?

Ko BceM BapHaHTaM.




Bapuanr 16

1.1. Ci10BO «paBEeHCTBO» COCTaBJICHO W3 OYKB paspesHod az0yku. Kaprouku ¢
OykBamMH TMepeMemalid. KakoBa BEpOSATHOCTh W3 Hayraj] BbBIOPAHHBIX KapTOUCK
IIOJTYYUTh CJIOBO «POB»?

2.1. B nByx kopoOkax HUMEIOTCS OJHOTHIIHBbIC KOHJeHcaTophl. B meppoi — 2(
KOHJICHCATOPOB, U3 HUX 2 HEHUCIPABHBIX, BO BTOpOoH — 10, U3 HUX 3 HEHUCIHpPaBHBIX.
Haiitu BeposITHOCTH TOTO, YTO:

a) HayTraJl B3SATbIM KOHJICHCATOp W3 CIIydalHO BBIOpAHHOW KOpOOKH TOJICH K
UCIIOJIb30BAHHUIO;

6) HayrajJ B3sTbIM KOHACHCATOp OKazaicsi TojJHbIM. M3 kakoi KopoOKH OH
BEPOSITHEE BCETO B3ST?

2.2. TpebyeTcst yCIIOKOUTH Kallpu3HOToO peOeHKa. BeposiTHOCTH TOro, 4T0 peOSHOK
YCTIOKOUTCS ¢ TIOMOITBEO TIOTPEMYIIKH, MIKM UTPYIIKH WIA KOHPETHI COOTBETCTBEHHO
papnbl 0,1; 0,2 u 0,7. Hsaxs GepeT nepBbli NOMABIIHKCS TpeIMET W3 UMEIOIMUXCS Y HEee
TpPeX TOTpeMyllieK, JABYX MSTKHX UIPYIICK U JBYX KOH(pET M yclokaupaeT peOSHKa.

Kakopa amoctepropHasi BepOSITHOCTh TOTO, UTO HSHS B3sUla KOHGeTY?

Ko BceM BapHaHTaM.




Bapuanr 17

1.1. CioBo «MaTeMaTHKay» COCTaBJIEHO U3 OVKB paspesHoi az0yku. Kaproukwm ¢
OykBamMHu Iepemeimnaid. KakoBa BeposSITHOCTh W3 Hayraj BbIOpaHHBIX KapTOUECK
MIOJIYUUTH CJIOBO «TeMay?

2.1. B TeJeBU3HMOHHOM aTesibé MMEETCs JIBa KHMHECKOIla IIepBOro THUIa W &
BTOpPOro. BeposSTHOCTHL BbIAEp)KaTh TapaHTUMHBIM CPOK JUII KHHECKOIIOB MEPBOIC
tuna paBHa 0,9, a st BToporo tuna — 0,6. HaiiTi BeposSITHOCTh TOTO, YTO:

a) B3SThIM HAyTal KUHECKOM BBIICPKUT rapaHTUHHBIN CPOK;

0) B3TBIM HayTraJ KWHECKOI, BbIAEPyKaBIINH rapaHTUMHBIN CPOK, IIEPBOTO THUIIA.

2.2. J/IBoe paboumnx MpoU3BOJST JETAINU, KOTOPhIE MOCTYIAIOT B OTAET KOHTPOJISL
IpUUeM  [POM3BOJUTEILHOCTL MepBoro paboyero B 4  paza  OOJIbIIIE
MIPOU3BOJUTEIBHOCTH BTOPOTO. BeposiTHOCTH MoJyueHHs OpakOBaHHOM JieTajM IS
nepBoro pabouero papHa 0,15, g Broporo — 0,05. HaiiTh BeposITHOCTBH TOTO, UTC

Haviadgy BbI6paHHaﬂ craniapTHasi ACTallb U3I'OTOBJICHA BTOPBIM pa60‘ﬂ/IM.

Ko BceM BapHaHTaM.




Bapunanr 18

1.1. CnoBo «kHOEpHETHKa» COCTABICHO U3 OYKB pa3pe3Hon az0yku. KapTouku ¢
OykBamMu mnepemeiani. KakoBa BEpOSTHOCTh H3 HayraJl BBIOPAHHBIX KapTOUEK
MOJIYYHTH CJIOBO «OepeT»?

2.1. ¥V cOopmuka 16 aetainei, H3roTOBJICHHBIX Ha 3aBoje I, m 10 aetaneii
U3TOTOBJICHHBIX Ha 3aBoJic 1. BepodaTHOCTH TOro, 4YTO H3TOTOBJICHHBIC Ha 3aBOJAX
JICTaId BBIJICPKAT TapaHTUWHBIA CPOK, cOOTBeTcTBEHHO paBHBl 0.8 m 0,9. Hality
BEPOATHOCTH TOTO, YTO:

a) B3sITasi HayTaJa JeTajlb IpopaboTacT rapaHTHHHBIH CPOK;

0) B3gTas HayraJ AcTajlb MpopadoTalia rapaHTHHHBIN cpok. Ha kakom u3 3aBOJIOF
OHa BEPOSITHEES BCETO U3TOTOBJICHA?

2.2. YtoGn1 BHIOpaTh, MO KAKOH M3 TPeX BEAYIIHX B TOPOJ JOPOT, MOCXATh,
BOJUTEIH OpocaeT HUTpalbHYIO KOCTh. ECTH BBIMAaJaeT OJHO OYKO, OH BBHIOHpAcT
NEPBYIO JIOPOTY, €CJIM 2 WM 3 — BTOPYIO, B OCTaJIBHBIX CJIy4yasix — TPETHIO.
BeposTHOCTH TTOTIACTh MO JJOMKH U YKa3aHHBIX JOPOT paBHBI COOTBETCTBEHHO 1/2,
1/3, 1/4. Boautens nomai moj A0xkab. KakoBa BEpOSTHOCTD TOTO, YTO OH IOEXa TI0

TpETheH Jopore?

Ko BceM BapHaHTaM.




Bapuanr 19

1.1. CnoBo «dunocodus» coctaBiaeHo U3 OyKB paspesHoi az0yku. KapTouku ¢
OykBamu mnepemeimanu. KakoBa BEpOSTHOCTh W3 HayrajJ] BBHIOPaHHBIX KapTOUCK
MOJIYYUTH cJI0BO «usocod»?

2.1. Tenerpadnoe coobmenue coctouT u3 curHasoB TOUYKA u THPE, onw
BCTPEYAIOTCS B TIEPEJAaBACMbIX COOOIICHHSIX B OTHOMICHUH 5:3. CTaTHCTHUYCCKHE
CBOMCTBA MOMEX TAKOBHI, YTO HCKaXKatoTCs B cpeaHeM 2/5 coobmienuit TOUKA u 1/3
coobmienuit TUPE. HaiiTu BeposTHOCTDH TOTO, UTO:

a) epeaBacMbli CUTHAJI IPUHSIT;

0) mpunsaThIH curaan — THPE.

2.2. HekoTopoe u3jenue BhITycKacTes AByMs 3aBojgamu. I Ipoaykuus Broporo
3aBOJl MO 0OBEMY B 3 pa3za MPEBOCXOAUT MPOAYKIHIO mepBoro. Joms Opaka y
nepsoro 3aBoga — 2%, y Broporo — 3%. M3aenus, BBINYILECHHBIC 3aBOJAMH 3a
OIIPEACIICHHBIN MPOMEKYTOK BPEMEHHU IIEPEMEIIAIM U HAIPaBUJIU B IIPOJANKY.
KakoBa BepOATHOCTH TOTO, UYTO TPHOOPETCHHOE HCHOPUYECHHOE U3JCIIHE

H3IrOTOBJICHO Ha IICPBOM 3aBo,ue?

Ko BceM BapHaHTaM.




Bapunanr 20

1.1. CoBO «HCTOPHK» cOCTaBJICHO H3 OYKB paspesHod a30yku. Kaprouku
OykBamu mepeMeniand. KakoBa BepOSTHOCTh U3 HayrajJ BBIOPAHHBIX KapTOUCK
IOIYYUTH CJIOBO KTHP»?

2.1. Jlng moucKka CIyCKAEMOTO alfapata KOCMHUYECKOTO KOopalisi BBIACIICHO 4
BEPTOJIETA IIEPBOTO THIIA U 6 BEPTOJIETOB BTOPOro TUIa. Kaxkapiii BEPTOJIET MEPBOTC
TUIIa OOHAPYKUBACT HaXOJAIUHCS B paHoOHE MOUCKA ammapaT ¢ BEpOsSTHOCTHIO 0,6.
BTOPOTO THIIA — ¢ BepoATHOCTHIO 0,7. Hali TH BepOSATHOCTD TOTO, UTO:

a) HayraJ| BRHIOpaHHBIH BEPTOJICT OOHAPYKHT armapar,

0) K KaKOMYy THIY BEPOSTHEE BCETO MPHHANICIKUT BEPTOJIET, OOHAPY KUBIIIHK
CIIyCKacMbIH anmapat?

2.2. Jlutbe B GonBaHKaxX MOCTYMAET M3 TPEX 3arOTOBUTEILHBIX IIEXOB, MPHUYEN
IPOU3BOAMTEIILHOCTh IEPBOTO Il€Xa B JBa pa3a MCHbIIE, YEM BTOPOTrO, &
MPOU3BOAUTCIBHOCTh TPETHETO IIeXa B JiBa pasa Ooubiie, yeM BToporo. Matepuar
nepBoro 1exa umeer 10% Opaka, BToporo — 15%, tpetbero — 20%. HaiiTu
BEPOSITHOCTh TOTO, UTO B3ATas Hayraj OoJiBaHKa, okasapiasicsi Oe3 aedeKToB.
OCTYIIUJIA U3 BTOPOTO I[EXa.

Ko BceM BapHaHTaM.




Bapuanr 21

1.1. C10BO «CKOPOrOoBOpPKa» COCTABJICHO U3 OYKB pa3zpe3Hor a30yku. KapToukw ¢
OykBaMH mnepeMelnaid. KakoBa BepOATHOCTH W3 HAyrajJl BBIOPAaHHBIX KapTOUEK
MTOJIYYUTh CJIOBO «COPOKa» ?

2.1. IIpubGop coCTOUT U3 JABYX Y3JIOB OJHOTO THIIA U TPEX Y3JIOB BTOPOTO THIIA,
HanesxHocTh paboThl B TeUeHHE BpeMeHH ' IS y3Jia repBoro Tuna papHa 0,8, a 11
y3Ja Broporo tura — 0,7. HalTth BeposITHOCT TOTO, 4TO:

a) HayraJl BRIOpaHHBIN y3e1 rpopaboTaeT B TeUeHHE BpeMeHU 7,

0) y3eJs npopaboTtai rapanTuiiHoe BpeMsi 7. K KakoMy THITY OH BEPOSITHEE BCETQ
OTHOCHUTCS?

2.2. B nexe pa6orarorl100 ctankoB. M3 Hux 50 ctankoB mapku A, 30 — mapku B
u 20 — mapku C. BepoaTHOCTh TOTO, UTO Ka4eCTBO JIETAIH OKAXKETCS OTJIHUHBIM,
paBHa i1 5STHX cTaHKoB cooTBeTcTBeHHO 0,6, 0,8 m 0,9. Kakoi mporeH1

OpaKkOBaHHBIX JIeTaJIeH BBITYCKAaeT 1€X B LIeJIOM?

Ko BceM BapHaHTaM.




Bapuanr 22

1.1. Ci10BO «IOTOBOPKa» COCTaBJICHO W3 OYKB paspesHou az0yku. KapTouku ¢
OykBamu rmnepeMmemaiind. KakoBa BEpOSITHOCTh, W3 HayraJl BbIOpAHHBIX KapTOUCK
MOJYYHUTD CJIOBO «TOBOP»?

2.1. [laccaxxup MOKET 0OpaTUTHLCA 3a MOJIyUCHHUEM OWieTa B OHY U3 TPEX Kacc
BOK3ajla A WA B OJHY U3 IIATH Kacc BoK3aia B. BeposTHOCTH TOro, YTO K MOMEHT}
IpUXojJa Maccakupa B KaccaxX BoKzajia A UMEIOTCA B Mpojaxke OwieThl, paBHa 0,6, E
Kaccax Bokzajia B — 0,5. Halith BepoATHOCTD TOTO, UTO:

a) B HayTa]l BLIOpAHHOM Kacce UMEETCs B MpoJiake OUJIET;

0) maccaxkup Kynwi OWiieT. B Kkacce Kakoro BoK3ajia OH BEpOSITHEE BCETO KYILUICH

2.2. Ha aByX aBTOMAaTHUYSCKHMX CTAHKaX H3TOTOBJLIFOTCA OJIMHAKOBBIC JICTAJIM.
W3BecTHO, 4YTO TPOU3BOAUTEILHOCTh IEPBOTO CTAHKAa B JBa pasa OoJibllle, YeM
BTOPOT0, U YTO BEPOSITHOCTh U3TOTOBJICHHUS JISTAJIN TIEPBOTO COPTAa HA MIEPBOM CTAHKE
paBHa 0.9, a Ha BTOpoM — 0,81. M3roToBjicHHBIC 3a CMeHY Ha OOOHMX CTaHKax He
pacCOpPTUPOBAHHBIE JCTAJIA HAXOJATCS Ha CKiIaje. HaWTh BepOsSTHOCTH TOTO, UTC

Haydauy B3dATad ACTAJIb IICPBOI'O COPTA U3TOTOBJICHA HA BTOPOM CTAaHKC.

Ko BceM BapHaHTaM.




Bapuanrt 23

1.1. CJIOBO «paIHOTEJIECKOII» COCTAaBJICHO B3 OYKB pa3pe3Hoi a30yku. KapTrouky
¢ OykBaMu nepememaind. KakoBa BEpOSITHOCTh M3 HayrajJl BLIOpPAHHBIX KapTOUCK
IIOJIYYHUTH CIIOBO JIETO» ?

2.1. B BeruncimrensHoM abopaTopun 40% KaabKyaaTopoB U 60% auciuieeB. Be
BpeMsi pacueta 90 % MUKpOKAIBKYIATOPOB H 80% muciuieeB paboTaloT 0€30TKa3HO
Haittu BEpOSITHOCTH TOTO, UTO:

a) Hayraj| B3siTasl BIUMCIHUTEIIbHAS MallliHa IIpopaboTacT OE30TKa3HO BO BPEMS)
pacuera;

0) BeIOpaHHasl MallliHa IpopaboTaia 0€30TKa3HO BO BpeMs pacuera. K Kakomy
THITY BEPOSITHEES BCETO OHA ITPHUHAJIJICKUT?

2.2. YucIio CUTHAJIOB, MOCBUTAEMBIX U3 IYHKTA 5, OTHOCUTCS K YACITY CUTHAJIOB,
nochuIaeMbIX U3 MyHKTa C, Kak 3:7. M3 myHkTa B uckaxkaercs 20% CHIHAJIOB, a M3
nyHkra C uckaxkaercsi 10% Bcex curaaiioB. HaliTu BEpOSITHOCTh TOTO, UTO IPHUHSTHIN

HEHUCKAKCHHBIM CUTHAJ IIOCJIaH U3 ITYHKTAa C.

Ko BceM BapHaHTaM.




Bapuanr 24
1.1. CioBo «TeneBU30p» COCTaBJIeHO W3 OYKB paspesHoi a30yku. Kaproukm ¢
OykBamMu mnepeMernajiu. KakoBa BepoOSTHOCTL M3 HayrajJ BbIOPAHHBIX KapTOUek
MIOJIYUYUTH CJIOBO «TEJIO»?

2.1. B cocraB Osoka BXomdaT 6 paaguoJsiamn reporo thmna w10 BTOporo.
["apantuiinbiii cpok oObIuHO BhIAep:kuBaIoT 80% pamauoaamil reporo tuma u 90% -
BTOpOro TUna. Halth BeposTHOCTh TOTO, UTO:

a) HayraJl B3dras paJuoJiamIia BRIAEPKUT rapaHTUMHBIN CPOK;

0) pagyosiaMIIa, BbIIEpKaBIlas rapaHTUMHBIN CPOK, IEPBOTO TUIIA.

2.2. JIBoe paGourx MPOU3BOJST JAETAJIU, KOTOPBIE CKJIAAbIBAIOTCS B OJIUH SIIHK.
N3BeCTHO, UTO MPOU3BOJUTEIBHOCTH MEPBOro pabouero B TPU pasza MEHbLIIE, YeM
MIPOU3BOIUTEILHOCTL BTOPOro. BeposTHOCTD ToiyueHHs: OpaKoBaHHOM AeTaiu 1JIsl
nepBoro pabdouero paBHa 0,035, ais Broporo — 0,15, HaliTu BeposTHOCTH TOTO, YUTO

Hayviauy BbI6paHHa$I H3 AIMUKa CTanJapTHasd ACTallb IIPOU3BCICHA BTOPBIM pa6quM.

Ko BceM BapHaHTaM.




Bapuanr 25

1.1. C/I0BO «KOpPPEKTOP» COCTaBJICHO M3 OYKB pa3zpesHol a30yku. KapTodkw ¢
OykBamMu mepememaii. KakoBa BepOATHOCTh W3 Hayrajl BbIOpaHHBIX KapTOUCK
MOJIYYUTh CJIOBO «PEKTOP» ?

2.1. Ha cGopky NOCTYMaroT JSTAJIM C TPEX aBTOMATOB, IIpHUeM ¢ nepBoro 30%
BCeX JeTalie, co BToporo — 40% u ¢ tpethero — 30%. BeposTHOoCTh Opaka JUIs
nepporo apromara paHa 0,02, nisa Broporo — 0,03, mia tpetbero — 0,04, Halw
BEPOSITHOCTD TOT'O, UTO:

a) B3siTast HayraJj JaeTajb — OpaKoBaHHAST,

0) B3siTasd HayraJl JeTajlb OKazajach OpakoBaHHOM. C Kakoro apTomMara OHZ
BEPOSITHEE BCETO MOCTYIIHIA?

2.2. 3amvacTH IMOCTymarT ¢ TpexX 0a3, MpUUeM Ha MepBoM Oasze JeTaliei
HAXOJUTCS BJBOE MEHBIIIE, YeM Ha BTOPOM, a Ha TPEThel — B TpHU pasza OoJIbIIIe, UeM
Ha BTopoi. Ha nmepBoii 6aze mosist Opaka — 10%, Ha BTopoi —20%, Ha TpeThel — 5%,
Haymaay B3sTas 3arm4acTh okazajach 6e3 JiedekToB. HaTH BEpOSITHOCTH TOTO, UTC

OHa MOCTYIUJIA C TPEThel Oa3kbl.

Ko BceM BapHaHTaM.




Bapuanr 26

1.1. C10B0O «TOBapooOOPOT» COCTABICHO U3 OYKB pazpe3Hoi a30yku. KapTouk# (
OykBamH TMepememaii. KakoBa BEepOSTHOCT, W3 HayrajJ BbIOpPaHHBIX KapTOUYCK
HOJIYUHTH CIOBO «poOOT»?

2.1. Hmeercs 6 kopoOok muojoB THHAa A M 8 KOpOOOK AWUOIOB THUNa 5
BeposTHocTh Ge30TKa3HOM paboThl Auoda Tuma A paBHa 0,8, tuna 5 — 0,7. Haiitw
BEPOATHOCTH TOTO, UTO:

a) B3SITBIM HayTaj U0 IIPopaboTacT rapaHTUHHOE UKCIIO YacoB,

0) B3ATBIHM HayTaJl MO TpopaldoTall rapaHTHHHOE UKCIIO YacoB. K KakoMy THITY
OH BEPOATHEE BCETO OTHOCUTCA?

2.2. Ha cxiaj moctymnaeT npoayKims ¢ Tpex ¢adpuk. [locTymieHus ¢ nepBoi
(habpuku cocTaBisiroT 20%, co Bropou — 46%, ¢ Tpetheli — 34%. BeposiTHOCTL Opaka
s iepBoit (pabpuku paBHa 0,03, mis Bropou — 0,02, nost tperbeit — 0,01, Haittn
BEPOSITHOCTH TOTO, UTO HAYTaJ| B3SITOS HECTAHIAPTHOE U3JISJIUE MTOCTYIIHIO CO BTOPOH

(haOpHKH.

Ko BceM BapHaHTaM.




Bapuant 27

1.1. C10BO «BOJIOIIPOBO» COCTAaBJICHO U3 OYKB paspesHoi a30yku. KapTouku ¢
OykBamMH mepeMemaid. KakoBa BepOsSTHOCT, W3 HayraJ BbHIOpaHHBIX KapTOUCK
MIOJTYYUTh CJIOBO «IIPOBOI?

2.1. /A y4acTua B CTYACHYECKUX CHOPTHUBHBIX COPEBHOBAHMSIX BBIJICJICHO W:
IIEPBOU IPYIIILL 5 CTYJICHTOB, U3 BTOPOU U TPETHEU COOTBETCTBEHHO 6 U 10 CTYASHTOB.
BeposITHOCTH BBINIOJIHUTL HOPMY MacTepa CIIOPTa, COOTBETCTBEHHO PABHbBI I
CTyZIeHTOB nepBoH rpynmbl — 0,3, propoit — 0,4, Tpether — 0,2. HaiTh BepOSTHOCTE
TOTO, YTO:

a) HAYTaJl B3sIThIM CTYJACHT BBITIOJIHUT HOPMY MacTepa CIopTa;

0) CTYACHT, BHIMIOJHUBIINN HOPMY MacTepa CIopTa, YIUTCS BO BTOPOU IpyIIIIE.

2.2. B kannemsipun padotaroT 3 cekpeTapsi, KoTophle oOpadartbiBaioT 1mo 35%.
25% u  40% wucxomamux JOKYMEHTOB 3a OJMH M TOT K€ MPOMEKYTOK BPEMEHH.
BeposiTHOCTH HeBepHOM aJpecallid JOKYMEHTOB CEKpeTapsiMH COOTBETCTBEHHC
paubl 0,02; 0,03 u 0,04. HaiiTi BepOATHOCTH TOrO, YTO HaAyJaudy B3ATbIA HEBEPHC

aJIpeCOBaHHBIN IOKYMEHT ObLT 00paboTaH BTOPHIM CEKpETapeM.

Ko BceM BapHaHTaM.




Bapuaur 28

1.1. CJIOBO «TpaHCIOPT» COCTaBICHO M3 OYKB pa3pesHoM a30yku. KapTouku ¢
OykBamu mnepemMemaii. KakoBa BEpPOSTHOCT M3 Hayraj, BbHIOpaHHBIX KapTOUYCK
MOJIYUUTH CIIOBO «COPT»?

2.1. Ha yuacTke, H3roTOBJISIONMEM OOJITHI, IEPBBIM CTAHOK IPOU3BOJUT 25% BCEX
n3niesini, BTopod — 35%, tpetuii — 40%. B mpoayKIiud Kakaoro M3 CTaHKOB Opak
COCTABJISIET COOTBETCTBEHHO 5%, 4% u 2%. HalTh BEpOSATHOCTD TOTO, UTO:

a) B3SThIM Hayrajl 00T ¢ AeeKToM,

0) cIry4aiftHO B34ThIN OOIT C IEPEKTOM U3TOTOBJICH Ha TPETHEM CTaHKE.

2.2. bbUla MpoBEJICHA OJTHA U Ta K€ KOHTPOJIbHasl paboTa B TPEX HapasuIC/IbHBIX
rpynmnax. B nepBoi rpymmne, rae 30 CTYACHTOB, OKa3ajJoCh 8 BBINOJIHCHHBIX HA
«OTJIUYHO» paboOT, BO BTOPOMH, ITi€ 28 CTYJICHTOB — 6 TaKuX paloT, B TPEThEH, e 27
CTYJICHTOB, — 9 Takux paboTr. Bce paboThl mepeMelnaim W Hayraj BbIOpaid OJIHY
paboTry. OHa OKazajach HallMCAHHOW Ha «OTIWYHO». HaWTH BEpOSTHOCTH TOTO, UTC

sTa paboTa MPUHAIJISKHT CTYACHTY BTOPOU T'PYIIIIBI.

Ko BceM BapHaHTaM.




Bapuant 29

1.1. CrioBO «JI0KaTop» COCTaBJICHO M3 OYKB pa3pe3Hoi a30yku. Kaprouku ¢ OykBamu
nepememanu. KakoBa BeposiTHOCTh U3 HAayTal BRLIOPAHHBIX KAPTOUEK MOIYUYUTH CIIOBO
«Kopan?

2.1. Ha cOopky mocTymnaroT JieTaiau ¢ 4eTbipex aBromaToB. IlepBrIii aBTOMAT
oOpabarteiBaeT 40% Bcex JeTalei, nocTynaromux Ha cOopky, Bropoit — 30%, Tpetuit — 20
% u ueTBepThiit — 10%. IlepBriit aBTromar aaet 0,1% Opaka, Bropoi — 0,2%, TpeTuit —
0,25%, wetBepthiii — 0,5%. Hantu BEpOSITHOCTH TOTO, YTO:

a) Ha COOPKY MOCTYNUT CTaHJapTHAs JIETAJIb;

0) moctynuBInas Ha COOPKY CTaHAApTHAS JAETajlb U3TOTOBJICHA IEPBBHIM aBTOMATOM.

2.2. ITepen nmoceBom 90% Bcex ceMsiH ObLI0 00PabOTaHO SIAOXUMHUKATaAMU.
BeposTHOCTh TOpakeHUsI BpEIUTEIISIMU ISl paCTEHUNA U3 00paOOTaHHBIX CEMSIH PaBHA
0,04, nnsa pacrenuit u3 HeoObpadoTanHubix ceMsiH — 0,08. B3sitoe Haynauy pacteHue
OKa3aJ10Ch NOpaKeHHbIM. HaliTh BEpOSITHOCTH TOTO, YTO OHO BBIPAIIEHO U3 NAPTUU

00pabOTaHHBIX CEMSIH.

Ko BceM BapHaHTaM.




Bapuant 30
1.1. Ci0BO «II€JI€HraTop» COCTaBICHO M3 OYKB pa3pe3Hoi a30yku. Kaprouku ¢ OykBamu
nepemMennan. KakoBa BEpOSITHOCTh U3 HAayTa/l BBIOPAHHBIX KAPTOUYEK MOJYYUTH CIOBO <«JIemeT»?
2.1. [TpousBoauTcs cTpesibda Mo MUILIEHSIM TPEX TUIIOB, U3 KOTOPBIX S MUIlleHeW Thna A, 3
MuleHd tuna B u 3 mumenu tuna C. BepodaTHOCTh monaaanvs B MulieHb tuna A pasHa 0,4, B
mumeHs tuna B — 0,1, B mutiens tuna C — 0,15, Haiitu BepossTHOCTB TOTO, 4TO:
a) MUIIECHb OyJIET MOpaXKeHa MPU OJHOM BBICTPENIE, €CJIM HEU3BECTHO, 110 MUIIIEHU KaKOTO
THUMA OH OBLI IPOU3BEJIEH;
0) Opy OJTHOM BBICTpEJIE MOPake€Ha MUIIEHb TUMNA A, €CJIM HEU3BECTHO, M0 MUIIICHU
KaKoro TUIa ObLI MPOW3BEIEH BBICTPEN.
2.2. B paitone 24 yenoBeka 00y4aroTcsi Ha 3a04HOM (haKyJbTETE YHUBEPCUTETA, U3 HUX 6
— Ha MaTeMaTtuyeckoM ¢akynbpreTe, 12 — Ha uctopuueckoM (akyabTeTe U 6 — Ha SKOHOMUYECKOM
dakynpTeTe. BepoATHOCTh Ha MPECTOAIIECH CECCUU YCIENTHO CAATh BCE AK3aMEHBI JIJIsl CTY/ICHTOB
MareMarnueckoro (akynsrera paBHa 0,6, ucropuyeckoro ¢axynprera — 0,76, SJKOHOMUYECKOTO
dakynpreTa — 0,8. HaliTu BEpOSITHOCTh TOTO, UTO HayAaudy B3ATbIA CTYACHT, CAABIINI yCIEIIHO

BCC DK3aMCHBI, OKAKCTCA CTYACHTOM 3KOHOMHUYCCKOI'O (baKy.TII)TeTa.

Ko BceM BapHaHTaM.




KoHTpoJbHbIE BOIIPOCHI
1. Kak onpeaeauTs, 3aBUCUMBI WIH HE3aBUCUMEI IBa COOBITHS ?
Yo Ha3hIBaeTCs YCIOBHOM BEPOSITHOCTHIO?
Kakue coObITHSI Ha3bIBAIOT THIIOTE3aMHU?
YT0 Ha3BIBAIOT HOJHOM I'PYIIIONR COOBITHIA?
MoryT a1 coObrtus W u [k 13 momHo#M rpyHmIbl COOLITHH OBITH COBMECTHBIMU?
MOoTryT 1 U3MEHSITHCS BEPOSITHOCTH THIIOTE3 TIOCIIe HACTY INICHUS COOBITHS ?
Kaxyio BeposSITHOCTh Ha3hIBAIOT allpUOPHOMN?

Kakyio BepOSTHOCTh Ha3bIBAIOT allOCTEPHUOPHOMN?

. KakoBa popmyia 1osHO# BepOSITHOCTH?

— © © N L AW N

0. KaxoBnl hopmysl baiteca?

Ko BceM BapuaHTaM. OrjaBjicHUE.




JIABOPATOPHO-ITPAKTUYECKA S PABOTA 4
JUCKPETHBIE CJIYYAWUHBIE BEJIMYHWHBI. BUHOMUWAJIbHBIN
3AKOH PACIIPEAEJIEHUSA

Iesib paboThI:
® O3HAKOMJICHME C OCHOBHBLIMH TOHATHSMH, KacCalOIMUMHUCS JIUCKPETHBIX
ClIydyalHBIX BEJIMUMH,
® H3yUYCHHUE OCHOBHBLIX UYHCIIOBBIX XapaKTEPUCTUK JAUCKPETHBIX CIIyYaWHBIX
BEJIMUMH;
® O3HaKOMIICHHE C OWHOMHAJILHLIM 3aKOHOM paclpeJeiIcHUus JUCKPETHOM

CIIYYaWHOU BEJIMYUHBI,

¢ JIPUMCHCHHUC ITOJIYHCHHBIX TCOPCTUYCCKUX 3HAHUH Ha ITPAKTHUKC.

OrjaBjieHUeE. — —




Kpartkue Teopernyeckue cBeIeHn

Cnyuaiinoii eenuuunoti X HazbIBaeTCd (QYHKIMS, OIIPECIICHHAs Ha IIPOCTPAHCTBE
AIIEMEHTAPHBIX COOBITUM () W NPUHUMAKONIAs YKCIIOBBIE 3HAUCHUS, IIPUYEM IS
TXO00T0 JIEUCTBUTEIIHLHOIO X OITpeielIeHa BEPOSITHOCTh

P (X <x)=F(x),
KOTOpasl Ha3bIBaeTCs yHKyueii pacnpedenenus CIyIalHON BETMUMHBI X.

OyHKIWMS pacipegaeeHus F(x) — HeyObBaromas, HellpephbIBHAS ClieBa (PYHKITHSL,
OIIpe/IETIeHHAs. Ha BCEU YHUCIIOBOM OCH.

CBoiicTBa (PYHKIIUA paCIIpEICIICHUS:

1)0<Fx)<I1,

2YP(a<X<b)=Fb)-Fla)

3) F(—0)=0, F(+x0)=1.



CityyaiHble BETHYMHBI OBIBAIOT TPEX THUIIOB: JIUCKPETHBIC, HEIPEPHIBHBIC H
CMEIIAHHBIE (JIUCKPETHO-HEIIPEPBIBHEIE).

CryyaliHag BEIMYUHA HA3BIBACTCS OUCKPEmHOU, €CIIM OHAa MOMKET IPHHHUMATE
KOHEUHOE WJIH OECKOHEUHOE CUCTHOE YUCIIO 3HAUCHHH.

CrryyaliHasl BEJIMUMHA HA3BIBACTCS HENpepul6HOU, €CIM OHAa MOYKET IPHHHUMATE
OCCKOHEUHOE HECUCTHOE UMC/IO 3HAYCHHM (HAapUMEp, 3HAYCHHS U3 KaKOIo-TO
UHTEPBAJIa Ha YUCIIOBOH OCH).

Ecnu X — nuckpeTtHas cioydaiiHasa penuunHa (JICB), npuHHMaroias 3HaUCHHS X,
X3, ... Xp C BCPOSITHOCTSIMHM pP1, P2, ... Pn COOTBEICTBCHHO, TO €€ (HyHKIIHS

pacmpenericHus BeipaskaeTcs popMyIToH

FX)=0 p, (4.1)

X=X
Qopmyity (4.1) MOXKHO 3alUCaTh B BH/JIC

0, W<
g W, W< W< B

FixE = %i%'%': s W (4.2)

i o Run mmm mAn mes wes mRm w kg
@]0@:1 %:%—1 < W= %
01, W> M



I'padux dyHKIHH

muHuto (puc. 4.1).

pacupenencuus JICB mpexactaBiaser coGoH CTyICHUYATYIO

I(x)
] prossssncsasscnana p—
2 —
i-l ' '
) :
' ]
' 1
' ]
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: 1
S— pitp: : 1
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X X2 X Xy X, X

Puc. 4.1 I'padux pyHKIHE pacTipeae/ICHUS

Saxorom (paoom) pacnpeocenenus JHCB X Ha3bIBaroT TaGIMITy CJICTYIOMIETO BHIA:

X

X} X2 X3 Xn

P

P y 27 D3 DPn

31ech X; — BO3MOSKHBIC 3HAYCHHS JUCKPETHOH CIIy4alHOU BeMW4HHBI X, p;=P(X = x;),

= 1.

1
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I'padpuueckoe U300paKeHHe 3aKOHA pacrpe/ieIeHHs Ha3bIBACTCS]
MHOZOVEONILHUKOM — (nomueoHom)  pacnpedenenus. JIg  ero  MOCTPOSHUS B
MIPSIMOYTOJIBHOU CUCTEME KOOPJIMHAT CTPOSIT TOUKH (X1,01), (X2,02), ... U COSTUHSAIOT UX

OTpEe3KaMU MPsMBIX (puc. 4.2).

Pa

Ps ¢
P4
Ps

P3

Puc. 4.2. MHOrOyroJIbHUK paciipe/ieIeHUsA



OCHOBHBIMHA XapaKTe pUCTUKAMHU CIIy4aHOM BEJIUUNHEI SIBJISIFOTCS]
MamemMamuieckoe O0NCUOaHUe, OUCnepcusa, cpeoHee Keaodpamuueckoe OMmKIOHeHUe,
Mooa u Meouana.

Mamemamuueckxum odrcuoanem TUCKPETHON CIyIaHHOW BEJIMUMHBI X HA3BIBAIOT
yrciao [HENE, ompeneiseMoe dopMysiol (MpeAnoaraeTcs, uYTO Pl CXOAUTCS

aOCOJIIOTHO).

O

RRERE = B [yl
B 1

CBoiicTBa MAaTEMaTHUECKOTO OXKHTaHUSL:

1) M(C) = C, rue C = const,

2) M(C-X) = C:-M(X);

3) M(X£Y) =M(X) +M(Y),rne X u ¥ —moOble ciiyuaiiHbie BEJIMUUHBI,
HMXY) =MX)M(Y),ecin X u Y— He3aBUCUMBIE CITyYalHbIC BEJINYHHBI.



ﬂucnepcueﬁ CJIyIIai/JH{Oi/J[ BCJIMYMHBI HAa3bIBACTCA MATCMATHYCCKOC OXKHJAaHHC

KBagpaTa OTKJIOHCHHA CJIY‘I&ﬁHOﬁ BEJIMYHHBI X OTHOCHTEJIBHO €€ MAaTeMaTHYESCKOTO

OKUTAHUA: = [INET - M@MMQ. JUtda  BBIYMCJICHHMS  JHCIICPCHH  yIO0OHEE
T10JI30BaThe A (POpMy IO
= QENARE - RH2H,
KOTOpad B CJIy4yae JUCKPETHON CIYYailHOU BEJIMYNHBI UMEET BU/L
WERER = o q By Nify - WA ()
CBolicTBa JUCIIEPCUH:
1) D(C) =0, tae C = const,
2) D(C-X) =C* -D(X);
3) eciii X ¥ ¥ — HE3aBUCHUMBIE CJIIYUYaMHbIC BEJIMUYHHBI, TO D (X£1) =D(X) +D(T).
Cpeonum xeadpamudeckum OMKIOHeHUeM CIYYAHHON BEJMYUHLI HAa3bIBACTCH
KBaJPaTHBIN KOPEHD U3 JUCIIEPCHUU TOM BEJIMYUHBL:
= [ O, (4.3)
Moooit (My(X)) NCB X Ha3piBaeTcd Hauboliee BEPOATHOE 3HAYCHHE HTOMH
CIIYYaNUHOU BEJIUYHHBI.

Meowuarnoit JICB X Ha3piBacTCA Takoe €€ 3HaUeHUE M (X)), A4 KOTOPOTO

1
M0 < W) = W00 > W) =

+— —_—



ITycTth npou3BOANTCS cepus U3 71 HE3aBUCUMBIX UCIIBITAHUMN, B KaXKJIOM M3 KOTOPBIX
ciayuaiiHoe coObiTHe A («ycnex») MOKET NIPOU30UTH ¢ BEPOSITHOCTBIO p, & MOJKET HE
NPOU30UTH («HEey/laua») ¢ BEepoOATHOCThIO ¢g=1-p. BepodarHocTh TOrO, UTO B #
HE3aBUCHUMBbIX UCTIBITAHUSIX «YCIIEX» HACTYNUT POBHO K pa3, HAXOJUTCS 1O ¢hopmyie
bepuymnu

N R (4.4)

i y
rac w = —! T ! — YqUCJIO COUCTAHWUH U3 #1 110 k, P — BCPOATHOCTL «YCIICXa» B OJJHOM

UCTIBITAHUN, ¢= 1—p — BEpPOSITHOCTh « HEYAaum».
['oBopsT, uTO CiyualiHas BeJIMUMHA pachupedenenHda o OUHOMUALIbHOMY 3AKOHY.

eCJiM €€ psiJl paclpe/ie/ICHUs] UMeeT BUJT

X 0 1 2 k

=

P q" npg? | npig® N o P




Yucno «ycrnexoB» My, HMEKOIEE HAUOONBIIYID BEPOSATHOCTb, HA3BIBAKOT
Haueepoamuetiumum. HauBeposTHeWIIee YHCIO «(YCHEXOB» My HAXOOUTCS U3
HEepaBEHCTBA

np —q <moy<np + p.

Ecmm JICB X umeetr OMHOMHAJILHBIN 3aKOH pacipeneieHus, TO

= M (4.5)

= (4.6)



PelieHune TMIIOBOTO 3aJaHMA

3aoanue 1. I1poBepkoll KauecTBa YCTaHOBJICHO, UTO M3 KakabiX 100 meranei He
UMEIOT JedekToB 75 mTYK B cpenHeM. CocTaBuTh 3akoH pacnpenenenus JJCB X -
UHCJIO CTaHJAPTHBIX JICTAJICH M3 B34TLIX Haygady 6 Jetajcd. HalTh OCHOBHBIE
YKMCJIOBBIE XaPaKTEPUCTUKU 3TOU CITYUYaHHOW BEJIMUNHBI.

Peuwenue. VI3 ycnosus caeayer, uro p=0,75, ¢=0,25, n=6. B COOTBETCTBUH ¢
dopmynoi bepaysum (4.4) HaxoTuM:

Pg0)=1-(0,25)°~0,0002; Pe1)=6-(0,75) (0,25r~0,004;

Pg2)=1-(0,75¢(0,25y"~0,033; Pg3)=1-(0.75Y-(0,25Y~=0,132;

PddH=1-(0,75)* (0,25¢~0,297, Pg5)=1-(0,75y- (02550356,

Pg6)=1-(0,75°~=0,178,

3akoH pacnpenenenus fannon JICB X MokHO 3a7aTh CJISAYIOMEH TaOIHICH:

X 0 1 2 3 4 5 6
P 0,000 0,004 0,033 0,132 0,297 0,356 0,178




['paduueckoe mpecTaBICHHE JaHO Ha pHCYHKE 4.3.

A

1 2 3

Puc. 4.3 MHOTOYTOJIbHHK pacipeciICHUS

MateMaTHUYECKOS OXHUJaHHUC, JUCIICPCHIO H CPCAHCC KBAJJPpATHYCCKOC OTKIIOHCHHC

onpeaeauM no gopmynam (4.5), (4.6) u (4.3) coorBetcTBeHHO. [lomyuum
FREEN = @#®= 680,75 = 4,5,
MREE = WWEE = 6 RK0,7500,25 = 1,25,
MR = @ BEE = B 1,25 = 1,12

Mogy My(X) onpenenum no 3akony pacnpeacienus JICB X, npeacTaBicHHOMY B
BuIe TaOIUIbl. Mo(X)=35, Tak Kak npu X=5 BEpOITHOCTh MaKCUMAJTHHASL.

Meauana M.(X)=5, Tak kak nmpu X=5 BBITOJHSAOTCS COOTHOIICHHS

RO < (KR8 = RO > R KR = -

o



IIpakTHUyeckasi 4acTh

3aoanue 1. B xaxaoM U3 » HC3aBUCHMBIX HCIIBITAHUH COOBITHE A TPOUCXOTUT C
MMOCTOSIHHOM BEpPOATHOCTBhIO p. CaydaiiHas BeqmumHa X — YHCIO HACTYILICHHH
coopiTust A B » ucneliTanusax. 3anucate psag pacnpeaencHus CB X Tloctpouts
MHOTOYTOJIBHUK pacupeacicHus. HalTu HauBEpPOSTHEHUIIECE YUCIO HACTYILICHUH
coOwiTHs A B 1 ucnsiTanusx. Haiitu MmaTemMaTuaeckoe OKuAaHNUE, JUCTICPCHIO, CPEIHEE

KBaAPATHUICCKOC OTKIIOHCHHE, MOy U Meanany agaHHoi CB X,



Bapuant il i Bapuant i i
1. 7 0,31 2. 7 0,32
3. 7 0,33 4. 7 0,34
5. 7 0,35 6. 7 0,36
7. 7 0,37 8. 7 0,38
0. 7 0,39 10. 7 0,4
11. 8 0,41 12. 8 0,42
13. 8 0,43 14. 8 0,44
15. 3 0,45 16. 8 0,46
17. 8 0,47 18. 8 0,48
19. 8 0,49 20. 8 0,5
21. 9 0,51 22, 9 0,52
23. 9 0,53 24, 9 0,34
25. 9 0,55 26. 9 0,56
27. 9 0,57 28. 9 0,58
29. 9 0,59 30. 9 0,6




OrjaBjieHUeE.

KOHTpOJII)HLIe BOIIPOCHI

1.

N

9.

YTO Ha3BIBAIOT CIIYUYAUHOE BEJIUUUHOU?

Kaky1o BeIMUMHY Ha3bIBalOT JUCKPETHOU CIIYUaMHON BEJIUUUHOMN?

YT0 Ha3BIBAIOT 3aKOHOM PacIpENSIICHUS JUCKPETHON CIIYUYaHHOU BETMUUHBI?
YTO Ha3bIBAIOT MHOTOYTOJIbHUKOM pacIpecicHus?

Kak omnpenensercss (QyHKIMS paclpeiciicHUsT JTUCKPETHOM — CiydaiiHOM

BEJIMUUHBI?

. Kakumu cBolictBamu oOsamaeT (QYHKIHS —pacHpeiCICHUsT JAUCKPETHOM

CIIYYaHHOU BEJIMUUHBI?
Kakoi#t Bua umeet rpaduk GyHKIMH pacHpencsiCHUs TUCKPETHOM ciIyduaiiHoN

BEJIMUHHBI?

. SIBJII€TCS JIM HEMPEPHIBHON (PYHKINS pactpeAcICHUs JUCKPETHON CIyUaHHOM

BEJIMUUHBI?

Kakumu mapaMeTpaMu OIpeneisieTcs cxeMa UClbITaHui bepuyiom?

10. KakoBa (popmyia Bepryiun?



JIABOPATOPHO-TTPAKTUYECKAA PABOTA 5
IMOBTOPEHUE HE3ABUCUCHUMBbIX HCITBITAHUH

Ilesb pabdoThr:
e os3HakoMmiicHHE ¢ opmymor Ilyaccona, mOKaapHOM W HWHTETPATBHOM
dopmynaamu Myaspa — Jlamnaca;
® TPUMCHCHHC U3YUCHHBIX (DOPMYIT ITPU HAXOXKACHUH 3aKOHOB

pacnpeAcICHUs JUCKPETHOM CIIYYANHOU BETUYUHBI.

OrjaBjieHUeE. — —




Kpartkne Teopernueckne cBeeHHs

[IycTh IpOU3BOAUTCS CEpHUSI U3 1 HE3aBUCUMBIX UCIIBITAHUH, B KAXKIOM H3 KOTOPBIX
ciyuaiiHoe coObIiThe A («yCrex») MOXKET IIPOU3OUTH ¢ BEPOSITHOCTHIO p, a MOJKET He
IIPOU3OUTH («HEeyAauay» ) ¢ BEPOSITHOCThIO g=1-p.

Ecii unclio onbITOB 72 BEJIMKO, a BepoaTHOCTE yerexa p Maia ( [ og MK 0), To

IIPUMEHSIIOT TIpUOIMKEeHHYI0 ghopmyny Ilyvaccona

i

i
EPNEES @w, (5.1)

re A= np — napametp pacnpeneiaeHus [Iyaccona (mpunoskenue 4).
Ecau my, m, — 1ienble uncia, Takue, uro 0 <my < myp <#, TO BEPOATHOCTE TOTO, UTC

ycIieX HACTYIHUT He MeHee m; U He OoJiee 1, pa3 B # UCIBITAHUSAX, HAXOJUTCS 10
dhopMmyIe
my

P(mlémémz ): N Pn(m )

m=1ny



B ciyuae, korjia # BeJIMKO, a p ¥ g He MaJibl (sipg = 9), UCTIONB3YIOT MPUOITUKEHHYIC
nokansiyio opmyny Myaepa — Jlannaca:

1 R -
X, AN =~ ENH T (5.2)

A R 1 - ] AT LA A R
rae MO = Eﬁm@ 2 , W= OyHKUUA - [0 = MNEYN. 3nauenus GyHKIHH

i prBenens B [punoskenuu 2.
BeposTHocTh MonagaHusi HOPMaJIbHO paclpe/IeICHHOW clyyaliHON BEJIMUUHBI E
3ananHbid uHTepBan (M4 < WM < Wp), ompenensercss wunmezpansnoii popmynoii

Mvyasepa — Jlannaca:
(o Wy - O

vvvvr mETETY
J.'H'Mk E b

N, < M0 < B0 = DR W, (5.3)
rae Q= L MOX e 24t - dynkius Jlarmaca.
E2n

DO yHKIMS qulnnaca HeuéTHas, To ecTh PN- — QUMY. 3nauenus pyakun O(x)
HUII0KCHUU 3
IpPUBEJICHBI B~ P



Pelmenue THMIOBBIX 3aJ1aHUU

Samanue |

3ajianue 2
3ajanue 3

OrjaBjieHUeE. — —




3aganne 1. B kaxxaom u3 700 HE3aBUCHMBIX HCTIBITAHHH COOBITHE A TIPOUCXOTUT
C TocTOSHHOHW BeposTHOCThIO (,35. HaliTH BepoATHOCTH TOTO, YTO COOBITHE A
IIPOHUCXO/IHUT:

a) Touno 270 pa3s;

0) mMeHbItIe yeM 270 u Gombite yeMm 230 pa3s;

B) Ooutbinie uem 270 pas.

Pewenue.

a) UspectHo, yto n = 700, p = 0,35, k =270. Heo6xogumo Haiitu y,H27 0L,
Hcnonp3yem nokambHyio opmyny Myaspa — Jlammaca (5.2). Haxomgum:

Wl = © 700 00,3500,65 = 0 159,25 = 12,6
270- 7000035 25

i = =
12,6 12,6 1,98
3uaucHue PYHKIHH @(x) HaiiaeM u3 Tabmuisl (I Ipumoxenue 2);,
0,05618
[1%41,98H = 0,05618, [W0H2700 = 286 0,0045

6) U3BectHo, uto 17 = 700, p = 0,35, a = 230, b = 270.
Heobxomumo Haiitu 0230 < W< 270K,
Hcnonb3yeM uHTErpaibuyio gopmyny Myaspa — Jlamaca (5.3).

Ko BceMy CIIUCKY 3a1aHUN.




Haxomuwm:

N =~ 12,6;

_230-70000,35 _

196 ~ 1,19
_270- 7000035 -
- 12,6 T

3naucHusa QyHkiuu O(x) Haligem u3 Tabauisl (1lprioxkenue 3):
400230 < W< 2700 = OK1,98K - DU-1,19K = DK1,98K - 1+ DU1,19K
= 0,97615- 1+ 0,088298 = 0,85913.
B) MUzBecTHO, uro n = 700, p = 0,35, a = 270, b = 700. HeoOxonuMo HalTH
W0ol270 < [,

Hmeen:[ M~ 12,6; W =~ 1,98; W, = 700- 7000035 _

12.6 = 36,1.

IIpumenuB dopmyiy (5.4), momyuum W,o0270 < B = §qol270 < W< 700K =
= ON36,10 - ®N1,980= 1 - 0,97615 = 0,02385




3aganue 2. Ha tenedoHHOIT CTaHIMU HETIPABUIBHOE COEUHEHUE TPOUCXOIUT C
BepodaTHOCTHIO 1/200.HaliTH BEpOITHOCTH TOTO, 4YTO cpeau 200 coeaUHESHUI HMEET
MECTO:

a) TOYHO 1 HETIPaBUIIBHOE COEAUHEHHE,

0) MEHBIIIE YeM 3 HETPaBHJIbHBIX COSIHHEHHUII,

B) OOJIBIIIE YeM 2 HEIIPABIIIBHBIX COCIUHEHHIA.

Peuenue.

31ech BEPOATHOCTH COOBITHSA MaJia, MOATOMY IpuMeHHM (opmyay IlyaccoHna (5.1).

Peutenue.

a) M3pectHo, uto »n = 200, p = 1/200, & = 1. Heo0xomumo Haiitu ol 1H.

Hax omum mmapametp pacrpeaeaenud [Tyaccona = 200 @ﬁ = 1.

W3 tabmawl pacnpeaeaeHud [lyaccona (IlpunoxeHue 4) onpeaeigeMm
oo l1H = 0,3679.
0) U3BecTHO, uto n=200, p=1/200, k< 3. Heobxomumo Haiitu W (< 3).
IIpu %=1 u3 tabmel pacnpeaeacHus Ilyaccona (Ilpunoxkenue 4) onpeaeigeM
Woo (< 3) =l HO0 + hool1H + Wool20 = 0,3639+0,3639+0,1830=0,9197.
B) H3pecTHO, uto =200, p=1/200, k> 2. Heobxoaumo Haiitu g il > 20,
Nmeem M= 1,000 > 20 = 1 - Holll< 30 = 1- 09197 = 0,0803.
Ko BceMy cnucKy 3a/1aHU. — —



IIpakTnueckoe 3aganue
3adanue 1. B xax0M U3 7 HE3aBUCHUMBIX UCIBITAHUH COOBITHE A TMPOUCXOJHUT C
MOCTOSTHHOH BEPOSTHOCTHIO p. HaliTH BEpOATHOCTD TOTO, UTO COOBITUE A MIPOUCKOIUT:
1) Touno M pas;
2) meHble yem M u Gonbiie yem L pas;
3) Goplte yem M pas.
3HaucHUS MapaMeTpoB 7, p, M, L. BBIUUCITHTD 10 opMyam:
n="700+ 10V, p=0,35+ V/100,M =270+ 10V, L =M —-40-V,
rje /' — HOMEpP BapHaHTa.
3adanue 2. Ha tenedoHHOM CTaHIUH HETIPABUIILHOE COCIUHEHHUE MPOUCKOJIUT C
BEPOSITHOCTHIO p. HalTH BEPOATHOCTH TOTO, UTO CPEAU # COCAUHCHUN HMEET MECTO:
1) Touno (G HENMPaBHIBHBIX COCTHHCHHI,
2) McHbIIIE YeM . HETIPaBUJIbHBIX COCUHECHUM;
3) GormbItie yeM M HETPaBWIBHBIX COCTHHECHUH.
4) 3HaueHHS MapPaMETPOB 7, p BRIUUCIIHTD 0 popMyam:
D =100V + 200, p=1/D, S =octatox (}/7) + 1, n = SD,
G=octatok (V/5) + 1, L=ocrtatok (}7/6) + 3, M =octaTok (V/8) + 2,
rje /' — HOMEpP BapHaHTa.

+— —_—



KoHTpo/IbHBIE BOIPOCHI

Kaxoa npubmmxennas popmyaa Ilyaccona?

B kakom ciayuae npumeHseTcs popmyia ITyaccona?

KakoBa mpuOamxeHHas JoKambHasA popmyia Myaspa — Jlamiaca?
Koraa npumensercs mokaabHas Gpopmyna Myaspa — Jlanmaca?
Kakoi pyHkiuen apasiercs QyHKIU ((X) — YSCTHOW I HCUCTHOM?
Kakosa unTerpanpHas popmyaa Myaspa — Jlamnaca?

Koraa npuMeHseTcs nHTerpaibHas popmyaa Myaspa — Jlammaca?

® NS kD=

Kakoi pyukiuen asassercs QpyHkuus O(X) — YeTHOU WITH HEYCTHOM?

OrjaBjieHUeE. — —




JIABOPATOPHO-ITPAKTUYECKAS PABOTA 6
HEINPEPBIBHBIE CJIYYAWHBIE BEJIHYUHBI

IHeanb padoThI:
¢ O3HAKOMJICHUEC C OCHOBHBIMH MOHATHAMH, KACAOIIUMHUCSA HECHPCPBIBHBIX
CIIYYaWHBIX BCJIUYHH,
® U3YUYCHUC OCHOBHBIX YHUCJIOBBIX XaPAKTCPUCTHUK HCTPEPBIBHBIX CITyYaAWMHBIX

BCJIUYHH,

¢ TNPUMCHECHHUE MOJYYCHHBIX TCOPETHUCCKUX 3HAHUM HA MIPAKTHKE.

OrjaBjieHUeE. — —




KpaTkue TeopeTH4ecKHe cBeIeHHS
3aKOH pacripe/ieIcHUA HETIPEPbIBHOM ciyuaiiHoM BesmunHbL (HCB) X 3a1aercs
WIH QyHKYuel pacnpedenenus, WIH QyHryuet niomuocmu eepoamuocmu. OyHKIHUA

pactipeaencHua HCB X BoipaxkaeTcsa ¢opmy o
_ p® |
Fix = [ [0t (6.1)
riie f{x) > 0 — QYHKLMS IUIOTHOCTH BEPOSATHOCTH, TIpHUéM f{x) = " ().

CBOMCTBA INIOTHOCTH BCPOATHOCTH:
+ 0o

1) B BEdx = 1,

2) [T = 0 N
i)

3) M < WM< WHH = 0 HEHHdX
Ry

I'papux PyHKIM pacnpedeiicHHd F(x) HEIPEPHIBHOM CIyYalHOH BEIMUMHDI

ABIIIETCA HETIpephIBHON KpHBOH. I'paduk (YHKIUM IUIOTHOCTH HA3BIBACTCA KpPuUBOT
pacnpeoeneHus.

(OCHOBHBIMH YHCJIOBBIMH XapaKTEPUCTUKAMHU HETIPEPHIBHOM CIIyYalHO BEJIMYHHB]
ABJIMIOTCH MameMamuieckoe OXCUOAHUe, OUCHepCUs, CpeoHee K8aOpamuiecKoe

OMKIIOHEeH e, MOOA 1 MeOUaHd.



Mamemamuueckum oxcudanuem CIydaiHON BeTHUHHBI X Ha3bIBaIOT YHCIO M(X),

OTpeenIeMOe COOTBETCTBEHHO (GOPMYTION (TIpEATIONaraeTes, YTO HHTETPal CXOTHTCS

abCOIMOTHO)
RREER = B WX, (6.2)

TIPHYEM f{x) — INMOTHOCTh BEPOSTHOCTH.
Juenepcus HCB X onpenengerca doparymoi
RO = {1 BP MEEH - 26, (6.3)
Cpeodnum xeadpamudeckum omrioHeHuesm CIIYIaHHOH BEIIMUHHBL HA3BIBACTCS
KBaJpaTHIH KOPEHb H’3 THCIIEPCHH 3TOH BETTHUHHBL:
= B (6.4)
Moooit (My(X)) HCB X HaspIBaeTcd TaKoe 3HAUCHHE CITYYaiHOH BEIHYHHBI, B

KOTOPOH (PYHKIMA IIMOTHOCTH BepoaTHOCTH MHHY rmieeT MakCHMYM.

Meouanoii JICB X HaspIBaeTcs Takoe ee 3HaueHHe M,(X), 1114 KOTOpOro
1
HEER < R FER)E = GRREE > AEg(EER = 5

I'oBopar, uto HCB X paclipesienieHa no #opmansnomy 3axony (HIIH 1O 3QKOH)

Taycca), ecH ee INIOTHOCTH PacIIpeIeIeHH I BEPOATHOCTEH HMEET BH

_(x-a)?

L (6.5)

oN27

f(x)=

TAC a=M(X), 6=0(X).



OyHKIMS paciipeeseHHus HOpMaJIbHOTO 3aKOHA BhIpaxkaeTcs: (popmyion

% (-a)? B
po=— [ @05 (’C “], (6.6)

O~N 2T g

—c0

rae d(x)= ﬁj‘e_?dz — ¢yuknms Jlamnaca (I1punoxenne 1).
0

BCpOﬂTHOCTB I[mormajganuvAa HOPMaJIbHO pacnpez[eneHHoﬁ cnyqaﬁﬂoﬁ BCJIMYHNHLI B

uHTepBal (¢, f) onpenensercs GopMyJIon

RCX B )& (ﬁ;“}a [“;aj. (6.7)

BeposTHOCTD TornagaHus HOpMaJIbHO pacrpeeieHHON cIIydaiHOW BeJIUUHHBI X B

UHTEPBAJl (a—¢; a+e¢), CHMMCTpH‘IHbIﬁ OTHOCHUTCJIBHO IICHTpPA pacCCiAHU ¢, HAXOJUTC:]

o opmyie

BX — o <£)=2 (gj 6.8)



I IpuMeprl 3agaHuu:

3ananue |

3anangue 2

3amague 3

3amague 4




3ananue 1. Cnyuatinag BemnunHa X 3afjaHa QyHKIMEH TIOTHOCTH BEpOATHOCTH

0, W< 0
RN = WY 2, 0< W< 2
0, > 2

Haiitu dyukmuio pacnpeaenennd F(x) cnydaiinolt Bemrmuuusl X. BeIUucnuTh 714
CB X, maTeMaTudeckoe oxunanne M(X), nucnepcrro D(X), cpenHee KBaJpaTUIecKOe
OTKJIOHEHUE, MOJY 1 MeJ{UaHy.

Peutenue. Gyuknuio pactpeaeneund Fx) Hatinem mo dopmyne (6.1):

S T L 2
A = — WM = — = — < W< .
0 2 40 4"~ 7~

[TosTomy
0, W= 0
M = [/ 4, 0< W< 2
1, > 2.
MaTtematuueckoe oxuganue M (X) BEIUHCIIIEM TI0 (popMyHe (6.2):

M(I) = mzllmw-—mz £ ==

J14 Hax ok AeHud ,[[HCHCpCHHX BOCTIONB3YeMca dopmynoit (6.3):

2
AR(M2) = B Wm& w2 _16_,
0

16
W() = 2- (4/3)%2 = 2- 5 = 2/9.

+— —_—

Ko BceM 3asianusam.




S
i

=~ 0,4713.

OIN

Cpennee kBaaparuueckoe orkaonenne M = N WIN = [

Moaa HCB X AMy(X)=2 , Tak kak uMeHHO B 3T0ii Touke (yukims BN nmeet

MaKCHUMYM.

2
Jlns Haxox aeHust Meauansl pernM ypasaenue W = 0,5, B namem ciryuae i

Pemas ypasHenue, monyumm W= +E&2. OueBmano, uro M.(X)=E2, Tak Kak

NI =

€21(0:2].



3aoanue 2. Cirydalinas BeuurHa X 3ajlaHa PyHKIHEH pacIipe/IeICHUs :

0, WM< O
WHEN = Ux?/4, O< W< 2
1, > 2

Haiiti QyHKIMIO IDIOTHOCTH BEPOSTHOCTH f{x) CIydaliHON BeIWYHUHBI X
[TocTpouts rpaduk GyHKIUH f(x) 1 F(x).
Pewenue. OyHKIHS IVIOTHOCTH BEPOATHOCTH {(X), BEIUUCINM 110 hopMyJIe f(x) =

(), B pesybTaTe Oy IHM:

0, WM< O
X

PR = 5 O< W< 2
0, > 2

['paduxm pyHKIHIM H300paxkeHsl Ha puc.6.1 u puc. 6.2

Ko BceM 3a1aHusIM.




F(x) 4
i

4

1 2 : ! 2
Puc.6.1 T'pacuk Puc.6.2 I'paduk
bymKIM fX) byHKIMHU F(x)

Marematuueckoe oxujanue AM(X), nucnepeus D(X) U cpeHee KBaAPaTUUECKOE

otiionenre W= [ [ M) BHIYKCIAIOTCS aHAJIOTHYHO MPEALIAYIIEMY IPUMEDY.



3a0anue 3. PocT B3pOCION JKCHINMUHBI SBIISICTCS CIVYAMHON BCIMYHHOLM,
pacIpeaCICHHOM TI0 HOPMAaJIbHOMY 3aKkOHY ¢ mapametpamu: a =170 cm, ¢ =3 cm.
Haiigure moTHOCTE pacipeACICHUS BEPOATHOCTEH.

Peutenue.

[ToCKOIBKY MITOTHOCTD PACIPSACIICHUS BSPOATHOCTCH B OOIICM CITy4ac UMCECT BUA

G-’

e 2°° | MpeACTaBICHHBIM B (popmyse (6.5), TO MpU U3BSCTHBIX 3HAYCHUSX

J(x)=

oN27

(x-170)°
1 e 50

a=170cMm,c =5 cMm Oyae CTh TaK: =
M, M OVICT BBITVISIACTD TaK: f(x) 2n

Ko BceM 3a1aHusIM.




3adarue 4. CnydaiiHas BenuyuHa X HUMEEST HOPMAaJbHOE paclpecICHUE ¢

napaMmeTpamu ¢ = 7 U ¢ = 1. HalilTh BEpOATHOCTH TOTO, YTO CJIyyalHasi BEJIMYHHA X
NPHHUMACT 3HAUCHUS:

a) u3 uHTepBana [1, 9];

0) meHbICE 1

B) Gonbice 9,

T') OTJIHYAIOIIIUECS OT CBOETO CPEJAHETO ¢ TO A0COMOTHON BEJTHYHHE HE OOJIBIIIEC YeEM

Ha 6.

Pewenue.
a) BeposTHOCTh monajaHus HOPMAJIbHO PAcIIPeCIICHHON CIIyyalHOU BEJIUYUHBI X B

3aJlaHHbIH HHTepBal (¢, ) onpenensercs dhopmyioi (6.7), momyyaeM:
9-7 1-7
1 < W< 9 = ®®T® - (DETE = Q20 - OH-6l = 0,4772 + 0,4999 =

= 0,9771

6) BCpOSITHOCTb TOTO, YTO cnyqaﬁHa;I BCHH‘IHH&XUPHHHM&CT SHAUYCHHA MCHBIIIHUC .

- B
i

onpeaensiercs: popmyitoi K < = QK + 0,5.

Ko BceM 3a1aHusIM.




OTCIO,Ha IMoJIyHacM:

TR < 18 = q>m1;7+ 05= OR-60+ 0,5= -04999 + 0,5= 0,0001.

B) BGpOﬂTHOCTb TOT'O, UTO cnyqaf/iHaﬂ BeJMUnHA X IIPUHUMACT 3HAUYCHHU A OoJIBIINE b,

omnpenaensiercs GopMy o

- B
WA > W = 0,5~ ON
Otcrona noayyaeM:

9-7

> 90 = 0,5 - OK = 0,5- OW20 = 0,5- 0,4772 = 0,0228.

1

r) Jlns HaXoXKIeHUST BEPOSITHOCTH OTKJIOHEHHUS CJIyYaliHOU BEJIMUYUHBI X OT CPEeAHEra
a He 6oJiee ueM Ha € ipuMeHuM hopmyy (6.8).

[Toxyunm:

6
X — 7a< 6l = 20 NT@ = 20Nl = 20,4999 = 0,9998.

Ko BceM 3a1aHusIM.




[lpakTnyeckoe 3agaHue

3agaHue 1

3agaHue 2

3agaHue 3

KOHTPOMbLHbLIE BOMPOCHI




IIpakTHYeckoe 3agaHue

3adanue 1.Cnydalinas pexnurHa X 3aj1aHa QyHKIIUEH JIOTHOCTU BEPOSITHOCTH

0, W< 0O
WO = (8 O 0< WM< W
1, i >

Haiitu:

a) TUIOTHOCTh pacipeieICHUs BEPOATHOCTEH ciayyaiiHOM BEIUUUHBI X.

0) MaTeMaTH4eCKOe OXKUJaHWE, JUCIIEPCHIO, CpPEJIHEE KBaJpaTUUECKOE
OTKJIOHEHHME CJIy4YalHON BEIUUYUHBI X

B)IIOCTPOUTH I'padpuku GyHKIUN F(x) U f(x).

3HaueHHUEe napaMeTpa k BBIYUCIUTH 0 popMyIie

k=3+7,

rje J— Homep BapuaHTa.

Ko BceM 3a1aHusgM. — —




3aoanue 2. Ciryualinas BenmuauHa X 3ajaHa GyHKITUEH INIOTHOCTH BEPOSITHOCTH

0, W< 0
DO = ROy 0 0< W= W
0, >

Haiitu:

a) pyHKIMIO pacmpeeeHus F(x) caydaitHoi BeTMInHbI X.

0) MaTemaTH4yecKoe OXHUJaHUE, JUCIEPCHUIO, CpejJHee KBajJpaTHUUecKoe
OTKJIOHEHUE CITydalHOU BeJIUYUHBI X,

B)IIOCTPOUTH I'pacduku GyHKIUH f(x) 1 F(x).

3HavueHHs IapaMeTpoB BBIUUCIUTH IO popMyIam

k=2+V,r=¢E20

Ko BceM 3a1aHusgM. —




3aoanue 3. CnydaiiHas BenmumuHHA X HMEET HOPMAIBHOC PACHPCIACICHHE C
napaMmeTpamu m, o. Halthm BEpPOATHOCTH TOTO, 4YTO 3TAa CIydalHas BCIWMYHMHA
MPUHUMACT 3HAYCHUS:

1) B maTEpBane (a, b);

2) meubIe K,

3) 6ounbine L;

4) oTIHYaroIEeecs OT CBOCTO CPEIHETO 77 TI0 AOCOIOTHOM BEJIMYHHE < &.

3HAYCHUS NAapaAMETPOB I PA3THIHBIX BAPHAHTOB YKA3aHbI B Ta0. 6.1.

Ko BceM 3a1aHusgM. — —




Ko BceM 3a1aHusgM.

Tabmrra 6.1

B apHaHT m o a b K L
1 1 3 -1 5 -1 5
2 2 4 -1 8 -1 8
3 3 5 -1 11 -1 11
4 4 6 -1 14 -1 14
5 5 7 4 7 4 7
6 6 8 4 10 4 10
7 7 9 4 13 4 13
8 8 2 4 16 4 16
9 9 3 4 19 4 19
10 10 4 9 12 9 12
11 11 5 9 15 9 15
12 12 6 9 18 9 18
13 13 7 9 21 9 21
14 14 8 9 24 9 24
15 15 9 14 17 14 17
16 16 2 14 20 14 20
17 17 3 14 23 14 23
18 18 4 14 26 14 26
19 19 5 14 29 14 29
20 20 6 19 22 19 22
21 21 7 19 25 19 25
22 22 8 19 28 19 28
23 23 9 19 3] 19 3]
24 24 2 19 34 19 34
25 25 3 24 27 24 27
26 26 4 24 30 24 30

— _




KonTpo/ibHbIe Bonpockl

1. Kakyro BEIMUHUHY Ha3bIBaIOT HENMIPEPHIBHOMN CIIYYaHHON BEJIMUHHOU?

2. Kak omnpexaensercss (yHKIUS paclpec/icHUs] HEMPEPHIBHOW CIIy4yaWHOM
BEJIMYUHBI?

3. Kakumu cBolicTBamu oOnajgacT (YHKIHUS paclpe/icicHus] HENPEPHIBHOM
ciaydaiiHoi BenuuuHb? Kakoli BuUJI MoxkeT wuMeTh Tpaduk (PYHKIUH
pacIpeie/ICHUS HENPEPBIBHOU CIIYUYaHHON BEJIMYHHBI?

4. YUto Ha3BIBAIOT IUIOTHOCTBIO PACIPEJACIICHUS BEPOATHOCTH HEIPEPHIBHOW
ciaydaiiHoU BeymuuHbI? Kakoi BuI umeeT €€ rpaduk?

5. Kakumu cBolcTBaMH 00/1aaeT IJIOTHOCTD paclpeIeTICHUSI BEPOSITHOCTH?

6. Kak BoIpaskaeTest PyHKIUS paclpeIe/iCHUs Yepe3 IIOTHOCTD pacTpe/CICHUs?

7. Kak BwIpaxkacTcsl IUIOTHOCTH PACHPE/ICIICHUS BEPOSTHOCTH uepes (PYHKIHIO
pacmpeesicHus?

8. Urto Takoe cpeHee KBaApaTHUCCKOE OTKIOHCHHE?

9. Kak HalTH MOAY HENPEPHIBHOU CITyYaWHOU BEIIMYUHBI?

10. Kak HaliTH MelHaHy HENPEPHIBHOU CITyYaHHOU BEJIMUHHBI?

Ko BceM 3aj1aHuAM. OrjiaBjicHHUE.




JIABOPATOPHAA PABOTA 7

BAPUATIMOHHBIE PAbI U UX TPA®UYECKOE N30BPAKEHUE

Iean paGoThi:
e IIPUOOpPETEHHE HABBIKOB IIOCTPOEHHS JHCKPETHBIX M  HHTEPBAJIbHBIX

BapHAIMOHHBIX PSAJIOB M UX IpauUecKux U300pakeHui;

® COCTaBJIEHHE dMITHPHUYECKON (DYHKIIUH paCHpeneaeHus.

OrjaBjieHUeE. — —




KpaTkue TeopeTHYeCKHE CBEICHUS

lenepanvnas coBoKynHocms — COBOKYIIHOCTh BCEX OJIHOPOAHBIX OOBEKTOB,
HOJISKALIUX U3YUCHHUIO.

Buibopra (svioopounas co60KynHOCMb) — COBOKYIIHOCTh OOBEKTOB, CIYYaHHO
OTOOpaHHBIX U3 I€HEPaJIbHOM COBOKYITHOCTH. Jbvemom cosokynnocmu (TSHEpaJIbHOM
HJTH BEIOOPOUHOM ) HAa3BIBACTCS YHCJIO €€ OOBEKTOB.

IIycTh IpU HM3YYEHHH HEKOTOPOro IMpHu3HaKa X T'€HEepaJlbHOM COBOKYITHOCTH
IOJIyUCHa BBIOOpPKA €O CICAVIOIIMMH 3HAYCHHUSMH IIPH3HAKa. Xi, X2, X3, ..., Xn
[locinenoBaTeIbHOCTh HAOJIIOIaCMBIX 3HAYCHUH IIPH3HAKa, PACIOJIOXKCHHBIX B
BO3PACTAIOIIEM TOPSIAKE, HA3bIBACTCS  6APUAYUOHHBIM pAOJOM, 4 CAMH 3HAUCHUS
BAPUAHMAMIU.

BapualluOHHBIH psIJT HAa3bIBACTCS OUCKpemHbiM, €CIH OH IPEACTaBIISIET COOOM
BHIOOPKY 3HAUYCHHM JIMCKPETHOM CIIYUaMHOM BEIMYMHBL. Psj  Ha3pIBacTCs
HenpepbleHbIM(UHMEPBANbHBIM), €©CIH OH IIPEACTABISICT BBHIOOPKY 3HAUCHHH

HEMPEPHIBHOM CIITYUAWHON BEJIMUHHBL.



Ecmm Cpcad BapHaHT JUCKPCTHOTO BAPHAIIMOHHOI'O pPAJa HMCHOTCA pPaBHBIC, TO

TOJYYAIOT CHAMUCIMUYeCKUE pao NN CIAMUCIMIUYeCKoe pacnpedenetie 6blOoOpKiu:

BapuaHThI ‘ X1 ‘ X2 | X3

.‘xk

YacToThl ‘nl | m

.’I’Zk

IJI€ 7 — YacTOTa BapUAHTHI X;, IIPUYEM ) 7 = 71, 1 — 00BEM BBIOOPKHU.

OmHocumenvHol Yacmomoii WIN 4acmoCcHbio BAPUAHTBLX; Ha3blBaeTCd w; = 1/n (1
=1,..., k).

[Ipy M3YYECHUHM HETIPEPBIBHBIX CIYYAHHBIX BEJIUYHMH CTPOAT UHMEPEANbHYIL
sapuayuoHuviti pso. JIIg 3TOro HHTEPBAJ, B KOTOPOM 3aKIIOUYEHBI BCE 3HAUCHUS
TPU3HAKa, Pa30HBAIOT Ha HECKOJIBKO YACTHYHBIX TOJYHHTEPBAJIIOB  OJUHAKOBOIi
JUIMHBL /1 X HAXOJIAT JUI KaXKJ0TO MHTEPBAaJia CyMMY 4YacTOT BapHaHT, TOTABIIMX B
9TOT HUHTepBad. IlodyuyeHHBIE YACTHYHBIE HHTEPBAJBI U COOTBETCTBYIOIUE UM
YacTOTHI HA3BIBAIOTCA HHTEPBAJIBHBIM BAPHAIHOHHBIM PSJIOM:

[xk-1, Xi)

[x1, x2) | [%2, x3)

Hureppaiml ‘ [x0, x1)

YHacToThI ‘ m ’ " ‘ 3 “ "



Yucmo HHTEpBAIOB Kk JUIS TIOCTPOCHUS HMHTEPBAILHOIO pPsja HAXOJIUTCS IIO
dopmyne k=1+14lnn.
Torpga mHa uHTepBana 7 paBHa

X — X,
h= % THE X, —Xn, =R — pa3Max BEIOOPKHU.

Jiist  rpaduueckoro  M300paXeHUs JTUCKPETHOTO BAPUAIIMOHHOTO  PsJia
UCIIOJIB3YETC IIOJIUTIOH YacToT. [lonueon yacmom — D10 JJOMaHHAS, COCIUHSIONIAS
TOYUKHU (X1, 11), (X2, 112), (X3, 113), ..., (Xi, 1z).

Jlts  rpaduyeckoro u300pakeHUST HMHTEPBAILHOTO  BApHAIMOHHOTO  PSa
UCIIONIB3YETCS TUCTOrpaMMa 4acToT. [ ucmospamma uacmom — DTO CTyIleHUaTas
durypa, cocrodm@asg u3 IMPSIMOYTOJIbHUKOB, OCHOBAaHMSIMH KOTOPBIX CIyXal

HAaCTHUYHBIC HHTCPBAJIbBI JJIMHOIO h, d BBICOTEI PABHBI HACTOTAM 71;.



WM3ydaemblii TMpU3HAK TEHEPAIBHOH COBOKYIHOCTH SIBJISIETCS  CIIYYAWHOM
BEJIMUMHOMN. ITa cllyyakiHasi BeJIMUMHA uMeeT (PYyHKIMIO pacpeaesicHus F(x), kotopas
Ha3bIBaCTCA meopemuueckoii  Qynkyueil pacnpedenenus. JlJIs €€  OICHKH

MCIIONL3YETCS DMITUpUUecKas QYHKIMS pacrnpeeaeHus F (x), KoTopas CTPOUTCS I10

BLIOOPOYHBIM JaHHBIM M ompeaessercs popmytoi (7.1):

0, x<x,

&
—, X; <X=X,,
n

n +n, <
F*(x) _ . s Xg <X = X3, (71)

_lnj.
Y — X, <X=<X,,
1

i=
l, x>x,.

3HaYEHUAMHM SMIMPHUYECKOH (YHKIMU pacnpeelenus [ (x) SBIAIOTCS Tak

HAa3bIBACMBbIC HAKONJIEHHblE YaCmocmiu.



[lpakTnyeckoe 3agaHue

3agaHue 1

3agaHue 2

3agaHue 3




IIpakTHueckoe 3amaHue
Jamanue 1
ITo BeiGOpke A (IlpmiokeHue 1) BBIIOJHHTH € TIOMOIILIO  KaJLKYJIITODA
CJIEIYIONIHE 3a1aHus:
— COCTaBUThb CTAaTUCTHUECKUM PSIT;
— BBIUUCJIATh OTHOCUTEJIbHbIE YaCTOTHI (UACTOCTH ) U HAKOILJICHHbIE YaCTOCTH,
— IIOCTPOUTD TOJIUTOH YaCTOT CTATUCTHUYECKOTO PSJIa;
— COCTABHUTh SMITHPHUECKYIO (DYHKITHIO paclipe/ieSieHUs M IIOCTPOUTE e¢ rpaduk.
3aganue 2
IIo BeIGOpKe B(mpuiokeHuwel)  BBINOJIHHATH € TMOMOIIBI  KaJbKYJSITOPA
CJIEIYIONIHE 3aIaHus:
— COCTaBUTh UHTEPBaJIbHBIM BapUallMOHHBIN PSII;
— BBIUUCJIUTh OTHOCHUTEIbHbIE YaCTOTHI (UACTOCTH ),

— [NOCTPOUTEL T'HCTOI'PAMMY HaCTOT HHTCPBAJIEHOI'O BapHallHOHHOI'O psjia.

Ko BceM 3a1aHuAM.




3ananue 3

[To nanubiM BEIOOPOK A 1 B (IIpunoxkenne 1) BHIMOMHUTD CIAEAYIONINE 3aTaHUS C
UCIIONB30BaHUEM Ta0MuyHOTO Tmporeccopa Excel u cpaBHUTH TOIMy4YEHHBIE
PE3yABbTATHI C JAHHBIMH PYYHOTO CUETA!
a) TOCTPOUTH MOJUTOH YacTOT AUCKPETHOTO BAPHUAIIMOHHOTO psifa A,

0) MOCTPOUTH TUCTOTPAMMY YaCTOT HHTEPBAJIBLHOTO BAPHUALIMOHHOTO psifa b.

Ko BceM 3a1aHuAM.




Pemrenue TUMOBOIO BAPMAHTA

Sajganue 1

3ajganue 2

3anaHuel

KOHTPOABHBIE BOIPOCHI

OrjaBjieHUeE. — —




Samamie 1

ITo BbI60pKe A IMOCTPOHUTH CTATUCTHUCCKUHI psd;, BBIYHUCIIHTL OTHOCHTCIIBHBIC
HJacCTOThI (qaCTOCTH) H HAKOIUVICHHBIC YaCTOCTH, IIOCTPOHTL IIOJIMT'OH YacTOT

CTATUCTHYCCKOTO psiHda, COCTAaBHTL OSMIIHPpHYCCKYIO Q)YHKIJ;I/IIO pacIpcac/iCHUA H

OCTPOUTH €€ Tpad UK.

Pewierniue

[IycTe 3a1ana BIGOpKa A:

7

W =

N =

CocCcTaBUM CTAaTHCTUUCCKUM pAd, BBIMHCIIKM OTHOCHUTCJIBHBIC YaCTOTHI (IIaCTOCTI/I),

HaKOIUICHHBIC YaCTOCTH.

Ko BceM 3amanusim.
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CocTaBHUM CTaTUCTHUECKUU psaAd, BBIYUCIIMM OTHOCHUTCJIEHBIC YaCTOTEI (qaCTOCTI/I),
HaAKOIICHHBIC YaCTOCTH.

IIo pesynbTaraM BBIUUCICHUM 3all0JIHUM Ta0. 7.1.

Tadnuma 7.1

Bapuanter | O | 1|2 |3 |4 (5|67 |8|9 10|11
7 2128 (15(20(17]10) 5144 ]1]1
@; 2/8(2/8|8/8(15/120/117/110/{5/8|4/8(4/8(1/8| 1/

9191918888999 |9 |89

™ |2/84/8/12/127/|47/164/|74/|79/|83/|87/|88/

9191898989 8989|89|89|89 |89

B nepBoii crpoke Ta6:. 7.1 npuBeieHbl 3HAUSHUS BAPUAHT, BO BTOPOU CTPOKE —
COOTBETCTBYIOIIHE YaCTOTHI (#3;), B TPEThel U UeTBEPTOU CTPOKAX COOTBETCTBEHHO
OTHOCHUTEJILHBIE YACTOTHI (@;) U HAKOILICHHbIE YaCTHOCTH (™).



B nepBoii crpoke Tadn. 7.1 npuBeAcHBI 3HAUCHUsI BapHaHT, BO BTOPOM CTPOKE —
COOTBETCTBYIOIINE YaCTOTHI (#;), B TPEThEH M YETBEPTOM CTPOKaX COOTBETCTBEHHO
OTHOCHUTEJIbHBIE YacTOTHI (;) U HAKOIUICHHBIE YaCTHOCTH (w/*“ ). Jlanee mocTponM

IIOJIMTOH YacTOT CTaTACTUYEeCKOro psaga A (puc. 7.1).

UacToTa BapHaHTE] &,

20|

17
15

o =k s

1 2 3 4 5 6 7 & 9 10 llBapuamrs x,

Puc. 7.1. Ilomurod 4vacToT



OMIUPUUECKYIO DYHKLHUIO pacipeneieHus F(x) HaxoauM, HCHOoIb3ys GOpMYIIy
(7.1) 1 HaKOILICHHBIC YacTOCTH U3 TadJI. 7.1.

[ omyuunm:

~

0, x <0,
2/89, 0<x<1,
4/89, 1<x<2,
12/89, 2<x<3,
27/89, 3<x<4,
47/89, 4 <x <35,
F'(x)=164/89, 5<x<6,
74/89, 6 <x<7,
79/89, 7< x<8,
83/89, 8 < x<09,
87/89, 9 < x<10,
88/89,10 < x <11,
1, x>11.

~



[Tpu mocTpoeHuu rpaduka I (X) OTKIaaAbIBAEM 3HAYCHUSA (DY HKIMH B HHTEPBAJE OT
0 no 1 (puc. 7.2).

dymama pacnpeReneums, F(x)
14

87/89 | e
8339 | —

79139 | =
74139}

64189 s

47189 | Lot

27489 R

12439 -—

4/39f
2/89——

0 1 2 3 4 5 6 7 8 9 10 11 12Bapuanta x,

Puc. 7.2. I'paduk smmupuaeckon (PyHKIIHH PaCIIPeICICHHU

Ko BceM 3aJ1aHusiM.




3ananue 2

[Io BBIOOpKE B COCTaBUTh WHTEPBAIBHBIA BapHAIMOHHBIA PSII, BBUNUCIMUTE

OTHOCHTCIILHEBIC

HacTOTEI

(4acTOCTH) W  HAKOIUIEHHEIE

TACTOTpaMMy YaCTOT MHTCPBAIIBHOI'O BAPHUALIMOHHOT'O piAdd.

Peuienue

[Iycth 3amana BEIOOpKa B:

Ko BceM 3aaHusgM.

107
120
103
92
80
96
97
91
127
70
114
111
90
122
106
93
85
71

78
91
67
69
92
76
105
78
63
98
90
100
136
63
105
118
79
86

93
101
95
105
68
71
84
96
87
67
97
136
87
115
88
94
124
115

81
91
112
106
112
138
78
81
86
148
111
92
132
90
75
102
89
82

80
120
112
124
127
104
100
116

66

93

93

84
137

78
100
109
104
101

92
88
86
46
88
120
98
75
100
92
110
123
100
86
84
86
108

126
69
99
72
93
67

114

120
75

105
79
84

102

122
71
45

108

93
74
99
75
74
92
113
75
84
114
63
125
88
119
123
97
100

67
102
103
126
131
130

94

62

95

08
109
102

65

87
121

93
106

50
65
122
73
51
99
108
113
121
102
69
96
75
115
94
43
102

HacCTOCTH,

104
48
112
106
L1
94
76
109
103
41
108
72
114
96
114
48
105

110
71
102
745
145
92
88
111
95
76
71
102
79
137
94
114
119

ITOCTPOUTE



O6pem BeIOOpKH 1 = 209.

HaiigeM pasmMax BBIOOPKH R = Xmax — Xmin = 148 — 41 =107,

Urcio HHTEPBAJIOB ISl TOCTPOCHUS HHTEPBAJIHHOTO BapHAI[HOHHOTO pAga HaXOJIHM
no ¢popmyne

k=1+14nnumk=1+1,4n209~ 8§48 ~ 9.

Toraa qmuHa YacTHYHOTO HHTCpBaja paBHA

X — Y _ 107
k

CnenoBaTeIbHO, CTPOUM HHTCPBAJIbHBIH BapHALIHOHHBIN P ¢ IIaroM

s = 12. Pe3ynbTaThl BHIUHCIICHHH 3aHeceM B TaO. 7.2.

TaGnuma 7.2
Wrrepsans][41,53)][53,65)][65,77)|[77.89)[[89,10D)[[101,113)[[113,125)[[125,137)|[ 137,148)
M 8 4 32 31 48 42 29 10 5

w; 8/209 | 4/209 |32/209|31/209| 48/209 | 42/209 | 29/209 | 10/209 | 5/209

" 8/209 [12/209]44/209|75/209(123/209| 165/209 | 194/209 | 204/20 1




['ucTorpamMmmMa 4acToT BapUaITHOHHOTO psifa OyaeT UMeTh CAeAyIomui Bua (puc. 7.3).

YacToTa BAPHAHTEL 72,

42

32 e
20

e
Qp— Il 00 O

-

4 53 65 % 101 113 125 137 142 Bapuanra x,

Puc. 7.3 I'ucrorpamma vactor

Ko BceM 3aaHusgM.




3aganne 3
a) [lo jmaHHBIM BBIOOPKH A TOCTPOUTH IIOJUTOH YacTOT BapHAIlMOHHOTO psijla ¢
UCIIOJIB30BaHUEM TaOIMIHOTO IIporieccopa Excel.
Pewenue

B cpencrtBa tabmuuHoro mporeccopa Excel it o6paboTKU CTaTHCTHYECKUX
JIAaHHBIX BXOJUT [laxemananusza. [0 BBIIOJHEHUS JIAOOpPATOPHOU pabOTHI HAJIO
HCIIOJIB30BATh CPEJCTBO [ ucmozpamma, KOTOPOESBLIUUCIACT YacTOTHI Psijla JaHHBIX
B HHTEpBajaxX, a TakKX€ MOXET BHIBOJUTH COOTBETCTBYIOIMME Ipaduku. MOKHO
yKa3aThb TPAHUIILI MHTEPBAIOB (KapMaHbI). OOBMHO 3a7al0T BEPXHHUE TI'PAHUILH]

HHTCPBAJIOB.

Ko BceM 3aJ1aHusiM.




Broaum B 11071€ cTpaHuipl Excel HCXoMHBIE JaHHBIS: B CTOJIOSL] ABBOJUM BCE

3HaYCHHA BBIOOPKH, B cTOJIOEI] B — BapuaHThI (puc. 7.4).

U= O]
B | k] o
2] € |
By < 3
x| o 3
7 - 4
6 | (g s
Fal| s (3
LB 4 7
v | 3 ¥
1] 2 9
1] “ 10
12] g 1"
13} 3
1| 2
15] 2
18] s
17| 3
LED| 3
W “
2| 5
21| 5
2| 3
”| s
2| 6
25 .
2| 2
x| E}
2| s

Puc. 7.4 UcxoaHpie JaHHBIS

Hanplire seioupaeM Cepsuc / Anamis oannvix / T'ucmoepamma (puc. 7.5).

VHCTRYMEHTE! SHANMES

|
[ 3xcnonerupanbrae crnaxmearme A
‘ Asyxsuibopounsii F-TecT ana ananepcim { OTMENE

| AHanks Oypoe

|Mb. 3

| Cromb3Rwee cpeares Cnpaska
| FeMepauMs CyHaiHbIx Wcen |

i

|Parr u nepcerTm |
| Perpeccna |
| Boibopra |
| MapHLET ABYXBLIHOPOYHLI t-TECT ANA CPEAHHX 2|

Puc. 7.5 JInaiaoropoe OKHO ITPOTPaMMBbl



B oTkphIBIIEMCS OKHE 3aIlONHACM IOJS: BXoOHoil uHmepsan — JAHHBIE CTOJOIA A,

Humepean kxapmarnos— cronden B. Haxumaem OK (puc. 7.6).

BxoaHbIE AaHHLIE

Bx0AHOA MHTEpBAN: 75%1 $Ag89
MHTEPEaN KapMaHos: $B51:46512

D MeTrH

MNapaeTpel BEEXAE

) BeIXOAHOH MHTEpBAN; i %

(%) HoBb# pafioumil aMcT: I

() HoBan pafiouas kHHra

[ ] Napeto {oTcopTHpoBaHHas rucTorparMa)
] vHTErpaneHel npoweHT
[Beeoa rpagnra;

Puc. 7.6 3ajanue mapamMeTpoB pacuera



B pesyibTare nosyuaeMm 3HaueHUs BapuaHT (cTosidell A) U ux yactothl (cTosiden B),
uTo u300paxkeHo Ha puc. 7.7. [lo 3TuM 1aHHBIM MbI MOKEM MMOCTPOUTH MOJUTOH YacTOT

CTATUCTUUYECKOTO psAa ¢ mnoMmolblo Macmepa oOuazpavim (TUN  JUArpPaMMBbl

A B

Tpaqbuk)(pnc. 78) 1 | Kapman ’qacmomarli
2 1] 2
5 1 2
4 2 g
5 3 15
B 4 20
7 5 17
3 B 10
9 7 5
10 ] 4
11 9 4
12 10 1
13 1 1
14 |Ewe [

Puc. 7.7 JlaHHBIE CTATUCTUYECKOTO psijia



y T —
20

NE——

IMonuroH Yacror

Fam

.

15 //

Yacrora

=

e

L

0 1 2 3

4

5

g

7

Kapman (Bapmanra)

8

9

10

1"

Puc. 7.8 Iloauron vactort
6) Ilo manHBIM BBIOOPKH B MOCTPOHTh THCTOTPAMMY YacTOT HHTSPBAJIbLHOIO

BapHallHOHHOTI'O pAada ¢ UCITOJIb30BaAaHHCM TaOJIUUYHOTO Ipomneccopa Excel.

Pewienue

BBoauM B nose crpanuibl Excel HCXoHbIe JaHHbBIE: B CTOJIOCH A BBOJIHM BCE
3HAUCHUS BBIOOPKH, B CTONIOEI] B — IpaBbie rpaHUIIbl YACTUUHBIX HHTEPBAJIOB. [laliee
BeIOUpaeM Cepsuc / Ananus oannvix / I'ucmoeparma. B OTKPBIBIIEMCS] OKHE
3aIIOJIHSIEM OJISL: Bxoonoii unmepsan — NaHHbIE cTONIONA A, Hrmepsan kapmanos —

crooen B 1 ¢cTaBUM rajlouky HaIlpOTHB IYHKTA Beigoo epadura




Haxxumaem OK (puc. 7.9). B pesynbprate noyyaeMm HHTEPBAJIbHBIH BAPHALIHOHHBIH

pan (puc. 7.10).

Ex0AHbIE AaHHDIE
Bx0AHOH HHTEPEAN:
MHTEPEan K3pPMaHOE | ‘ $B$1:36$2 7 -

Cnpaeka
[ MeTim -_— P

MapaMeTpel BEIBOAS

() BbIXOAHOH HHTEpBAN: l S ‘

(%) Hoet#i paboqmii ancT: |

(O Hoean pafouaa gHura

[] napeTo {oTcopTHposaHHan rucTorpara)
[] MHTerpanbHeiR npoweHT
BeIBOA [patmiKa

Puc. 7.9 3amanue nmapametpos pacyeta

T [T |
1 | Kapmaw Yacmoma
20 83 8
[E34) 65 B
4 77 30
[E54) 89 32
| 6 | 101 49
[E7) 113 42
| 8 | 125 28
| 9 | 137 1"
110 | 148 3
11 |Ewe 0
17

Puc. 7.10 JlanHbIC HHTEPBAJILHOTO psAa



Jlajee 1oJryyaeM rHCTOrpaMMy 4acTOT MHTEPBAJILHOIO BapHallMOHHOTO psijia B (puc.

7.11).

MMCTOrp arMka BapHaUMOHHOT 0 pANa

B0

40

Yacrora
(]
-
|
|

20
10 |

53 g3 i g9 101 113 123 137 143

Kapwan {BapHaHTa)

Puc. 7.11 I'uctorpamma gactoT

Ko BceM 3aJ1aHusiM.




KoHTpoJIbHBIE BONIPOCHI

1.Yro Takoe BapHarOHHBINA psa?

2.Kak crpostcsa BapualluOHHBIE PSJIbI II0 JUCKPETHOMY IIPU3HAKY ?

3.Kak cTposdTcs BapruallOHHBIE PSbI IO HEIIPEPHIBHOMY IIPU3HAKY ?

4.YT1o Takoe IMOJUTOH 4acTOT?

5. Y10 Takoe rucrTorpaMma gacTor?

6.C HOMOIIBIO KaKoro CpeacTBa TaOIIMYIHOIrO Iporeccopa Excel MOXHO IOCTPOUTE
HOJIUTOH 9acTOT?

7.C HOMOIIBIO KaKOro CpeacTBa TaOIIMYIHOIrO Iporeccopa Excel MOXHO IIOCTPOUTE

TACTOTpaMMYy ?

Ko BceM 3agaHusim. OraBiieHHE.




JIABOPATOPHAA PABOTA 8

TOUYEYHBIE U UHTEPBAJIBHBIE OITEHKU IIAPAMETPOB PACIIPEJIEJIEHIS

Ileanb pabdoThbI:
e (opMHUPOBAHNC YMCHHUM BBIYHCICHHUS HCCMCIICHHBIX OIICHOK CPCIHETO
3HAYCHUS, TUCTICPCUN B CPECIHETO KBAAPATHUCCKOTO OTKIOHCHHUS TCHEPATbHOM

COBOKYITHOCTH;

e (dopmMupoBaHHE YMECHUH MOCTPOCHUS JOBEPUTEIBHBIX HHTCPBAJIOB.

OrjaBjieHUeE. — —




Kparkue Teopernvueckue cBejeHus
Cmamucmuueckue oueHku ndpamempos pacnpeoejieHus. 11yCTb U3BECTHO

pacupejie/iIcHue TIEeHEPATbHOU COBOKYIIHOCTH, HO HEHU3BECTHBEL €€ YHCIIOBBIC
xapakTrepuctuk. OAHOM W3 3aJa4 MaTeMaTUYECKOH CTATUCTHUKU  SIBJISCTCS
HaXOXJICHUE OIICHOK HEU3BECTHBIX IIapaMETPOB 110 BLIOOPKE.

OILICHKHA HEU3BECTHBIX IIApaMETPOB OBIBAIOT 1MOUeYHble U UHIMEPBATLHBIE .

Bribopounas xXapakTepUCTHKaA, WCIOIb3yeMasd B KauecTBE IPUOIMIKEHHOIC
3HAUYCHU HEU3BECTHOIO MapaMeTpa IECHEPAJILHOW COBOKYIIHOCTH, HA3BIBAETCS €€
MOYEYHOIl CHMAMUCIMUYECKOoll OUyeHKoU WIN cmamucmuxoi. TodedHas OICHKA

OLIPCACIBICTCA OJHUM YUCITIOM.



[lycth O — HeusBecTHass XapaKTepUCTHUKA TeHepaJbHOH cOBOKyMHOCTH. Ee
TOUeUHOH OLleHKOH HasbiBaeTcs JoGast (QYHKIMS 6., OT 3HAUCHUH BBHIOOPKH
8, =Ba(x, %)

JInsg Toro uroObl ToOdYeyHas OIeHKa XOPOIIO MPEJCTaBiIsjia YHUCIOBYIO

XapaKTCepPpUCTHUKY FeHepaﬂbHOﬁ COBOKYIIHOCTH, OHa AOJIZKHAa O6HaﬂaTb CJIICAVIOIIIUMH

CBOUCTBaMU:

1) omeHka 6, HEHM3BECTHOTO IapaMerpa O HA3BIBACTCS HECMEUJeHHON, €CIH €€
MaTeMaTH4YecKoe OKHJIJaHUEe PaBHO HEM3BECTHOMY mapaMeTpy 0, T.e. M (§n): 6.

Ecmu A (§n )7: 0, TO OLICHKA Ha3bIBACTCS CMEIIICHHOM,

2) OLICHKA HA3bIBACTCS COCHOAMENbHOU, €CIIU

lim qun —9‘ < 8): 1, Ve > 0.

—»0

Ha ITPAKTHUKC 5TO O3HA4YacCT, YTO UCM OoJIbIllE 0OBEM BbI60pKI/I, TCM TOUHCC OLICHKA.



Toueunvie OUCHKHU HUCTIO6BIX XAPDAKMEPUCIMUK zeuepajlbuozi COBOKYRHOCHH.

HYCTB BBI60pKI/I IIOJIVUCHBI U3 I'CHCPAJIbHBIX COBOKYHHOCTCI?I, HMCIOIITNX HOPMAJIBHOC

pacCIIpCac/ICHUC.

1. Boibopounyio cpednioio X npuHuMaiom 6 Kadecmee OyeHKU 2eHepalbHOTl cpedHeil a.
DTO HECMEIIIEHHAS U COCTOSATEIbLHAS OICHKA.
Br10opounas cpeHss BIUUCIETCS 10 (OPMYIIaM:

a) JJIsI HeCTPYIIIUPOBAHHBIX JaHHBIX:

X+ Xyt X

x= n T]en — 00beM BBIOOPKH,

n
0) JUIL CTaTUCTHYECKOTO psijia:

_ XXyt X

&

N
£ rjaen — 00beM BEIOOPKH.
n



2. B kauecmee mOueHHOT OYEHKUSEHEPANbHOI OUCNEPCUUG’ — NPUHUMATOM
UCHPABTIEHHYIO OucnepctiioS’. DTo HECMEILCHHAS H COCTOSTEbHAS OLICHKA.

VcripaBiicHHast JUCTICPCHAS” HAXOQUTCS M0 PopMyJIIe:

2= _.p,, (8.1)

n—1

rjel)p — BBIOOpOUHAS TUCTIEPCHSL /I — OOBEM BHIOOPKH.
BriGopouHas qucniepcust Dz BRIYHCIICTCS O POPMYIIaM:

a) JUII HECTPYIIITHPOBAHHBIX JAHHBIX
n _
D, == —x)? < :
s=—2.(%—Xx)°, e x —BBIOOPOYHAS CPETHSIS;
s
0) I CTATHCTHYCCKOTO PSJIa:
1 k T2
Dy ==>"(x;, —x)° -n,TA€ ¥ —BBIOOPOYHASI CPEIHS,
i=1

7 — 00'beM BBIOOPKH.

3. B KauecTBE OIICHKH 2EHEPANbHO20 CPeOHe20 KEAOPAMUHECKO20 OMKIOHEHUAO
MPUHUMAIOT CTAHAAPTHOE OTKIIOHEHHUE S

S=+8%,

I‘I[CSZ — HCIIPpaBJICHHAasA BbI60p0‘IHa$I AHUCIICPCHL.



Humepeanorole oueHKH  YHCI066IX  XAPAKMEPUCHIHK  2eHEPAIbHOI
coéoxkynHocmu. FlumepeanvHoll Ha3BIBAlOT OLICHKY, KOTOpas OIpeJe/IscTC JABYMS
YHUCJIAMH — KOHIJAMH HHTEPBAJIOB.

[TycTh 6 — HEM3BECTHBIN MapaMeTp TeHEPaTbHON COBOKYIIHOCTH H 6, — €TI0 TOYCUHAs
OIICHKA, TMOJIydcHHas Mo BbIOOpke. OOO3HAUMM Yepe3 O — TOUHOCTh OICHKH, T. €.

=

< 8. HJ’IH IMOJIYHCHH A HHTepBaHbHOf{ OLCHKH CTPOHM 0oeepumeﬂbnbzﬁ HHTCPpBAaJI.

Jis 3TOTO 3ajacM JOBEPHUTEIBHYIO BEPOSATHOCTH (HMJIM HAJACKHOCTB) Y U HaXOJUM
3HAYCHHUE O U3 COOTHOIICHHS:

PQ@ -8,|< 5): y,TJ€ ¥ — BEPOATHOCTh, OJIM3Kas K CTHHHUIIC.

Packpoem HepaBeHCTBO: F (— §<0-0,<8 ): v. Tomyuum
Ple,-5<0<8,+8)=7.
DTO 03HAYacT, YTO HHTCPBAI (Q_n ~5,0,+6 ) 3aKmoyacT B cebe (IMOKpPHIBACT)
HCH3BECTHBIH MapaMeTp & ¢ BEpOSTHOCTHIO }.
HosepumenoHoili unmepsal — 3T0 HHTEPBAI (gn ~-8,0,+ 5), KOTOPBIH  MOKPBIBACT

HEH3BECTHBIH MapaMeTp & ¢ 3aJaHHOH HAJIEKHOCTBIO ).



Jloeepumensvhsvle unmepeaivt 01 UUCA0BHIX XAPAKMEPUCHUK HOPMATLHOI
eenepanvroil cosoxynrnocmu. 11ycTh reHepalibHass COBOKYITHOCTh UMEET HOPMAJIbHOE
pacrpesesieHue.

1. [JosepumensHotil uHmMepsan 014 2eHepalbHOl cpedHeti a UMeeT CIEIYIONINH BU/;

[;_%-, h%} (8.2)

r7€ x — BBIOOPOUHAs CpeHSS;
t,, — HaxoguTtcs no Tabumue pacnpenesieHuss CterojieHTa (npuioxkenue 5) ¢ (n — 1)

CTENEeHIMHU CBOOOBI JJI1 ABYCTOPOHHEH KPUTHUECKOH 00JIaCTH ¢ BEPOATHOCTBIO O =
11—,
r7ie ¥ — JOBePHUTEIbHAS BEPOATHOCTS;

S — CTaHAAPTHOC OTKIIOHCHHUC, ITIOJIYUCHHOC I10 BbI60pKe;n— o0beM BbI60pKH.

tn—l ’

Jn

3HaueHue S =

Ha3bIBaeTCA IIpeiesIbHOM OIHOKoH BHIOOPKH.



2. HosepumenvHuolil unmepaan ona oucnepcuy o° TeHepaIbHOH COBOKYITHOCTH

[01—1)'S2; 01—1)'S2J, (8.3)

U, Uy
1€ 7 — 06bEM BHIOOPKH;S® — HCIIpaBJIEHHAS BHIOOPOUHAS AUCIIEPCHS,

Uy u U, — 3HaueHUS u3 TaOJHIBI paclpe/Ie/IcHUs xz(npnnomem[e@ c (n — 1)

CTCIICHAMHU CB06OZ[BI IIPH YCJIOBHH, YTO

1-v 1+y
f%xil>[@):—E;j}%xiq>lﬁ):—z—:

3. JosepumenvHoili uxmepean ONi CpPeoHeco KEaopamuieckoeso OMKIOHEHUAD

reHepaanOﬁ COBOKYIITHOCTH.

Jn-1-8  n-1-8
JU. T U

rac # — 00beM BBIOOPKH;

(8.4)

S — CTaHAAPTHOC OTKJIOHCHHC, Ul H U2 — HaxXoJiaTCia IIO Ta6JIHI_[C pPacipcac/IiCHHUA

xX(npunoskenune 6) ¢ (7 — 1) cTeneHaMH cBOGOBI H3 YCIOBHS, YTO

1-v 1+y
P(pr-l >U,)= T; P(%j-l >Up)= T



4. Onpeodenernue obvema sblbOpKiL.

Huorna HYKHO IIPOBOJHUTL HCCIICAOBAHUA C 3aJJaHHOU TOYHOCTBHIO 6 B »stom

cilydae HEOOXOUMO PacCUUTaTh OOBEM BEIOOPKH # IO hOPMYJIE:

_ tzn—l ‘52
_T

n

: (8.5)

TJ€ ¢, , — 3HaueHue pacupeeincHus CThrojieHTa (puioxeHue S) ¢ (n — 1) crenensamu

CBOOOJIBI JUIA JIBY CTOPOHHEH KpUTHUECKOH obmactuc a =1 — v,
IJIc ¥ — JIOBEPUTEIIbHAS BEPOSITHOCTD,

S? — HCIIPpaBJICHHAA BBI60pO‘IHa§I AUCIICPCHUL,

0 — TOYHOCTL OICHKH.



IIpaKkTH4yeckoe 3agaHue

3ajanue 1
3ajianue 2
3ajganue 3
3ajanue 4

OrjaBjieHUeE. — _




Saganne 1

Boruucauts no jganubiM F1 BbiOGopku C (Ilpunokenue 1) HecMeleHHbIE OLIEHKH
reHepajIbHOM CpeHel a, JUCTIEPCUH G- M CPEIHETO KBaIPaTHUECKOro OTKIOHEHHUS O
x, 8%, 8.

Jaganne 2

[TocTpOUTh IOBEPUTENILHBIE HHTEPBAJbI IS CPEAHEN @, TUCIIEPCUH G- U CPETHETC
KBaJAPaTUYECKOrO OTKJIOHEHHUSI G T€HEPaJbHOW COBOKYITHOCTH MPHU JOBEPUTEILHOM
BEPOSITHOCTU(HAJICIKHOCTH) Y, €CIH M3 TeHEepaJbHOW COBOKYITHOCTH  IOJyueHa
BbIOOpKA F 1, ucnonb3yemas B 3a7jaHuu 1.

0.9, <10,
y=<098, 10<V <20,
0.8, 20<V <30

Ko BceM 3ajianusamMm.




3ananue 3
CuuTas BHIOOPKH, 3aJJaHHBIC B 3aJJaHUH 1 IPOOHBIMH, ONIPEACTUTD MHHHMATbHBIH
o0beM BBIOOPKH 7 U HAXOMJICHHS JOBEPHTEIBHOTO HHTEpBAJIA IS CPETHETO
3HAUCHUSA « TCHEPAJIbHOM COBOKYMHOCTH C TOYHOCTBIO & U JIOBEPHTEIIHHOM
BEPOSATHOCTHIO y=0), 93.
0,2, V <10,
0=<03, 10<¥V <20,
0,4, 20<V <30.
3ananue 4

a) Ucnonb3ys [laxem aunanuza TabmuyHOTO mpoueccopa Excel HaliTH 1o JaHHBIM
BeIOOpkH B (Ilpwrokenue 1) HeCMEIICHHBIC OICHKH TC€HEpPAJbHOW CpeaHeH a,
JMCIICPCHH O~ M CPETHETO KBAPATHICCKOTO OTKJIOHCHHS O .

6) IlocTpouTh MOBEpPUTCIBHBIH HHTEPBAJI JUIS TCHEpaIbHOM cCpelHEed «  TIpH
JOBEPUTEIIHHOU BEPOSITHOCTH ) TI0 JaHHBIM BbIGopku B (IIpunoxenue 1), ucnosnn3ys

HHCTPYMCHT llaxem ananuza CPCACTBO OnucamenvHai Cmamucmuxa.

0.9, V<10,
y=14095 10<V <20,
0,98, V> 20.

Ko BceM 3ajianusamMm.




PellieHue THIMMOBOIO BAPMAHTA

Jaganue 1
Jaganue 2

Jaganue 3

Jaganue 4

KOHTPOJIbHBIE BONPOCHI

OrjaBjieHUeE. — —




Jaganmue 1

BbIunciiuTh MO BBIOOpPKE F1 HECMEINEHHBIE OLECHKH T'E€HEpaJbHOH CpEemaHEH a,
THUCIICPCHH G~ M CPEIHET0 KBaJIPaTHUSCKOIO OTKIOHEHHS 0. 7,52, S.

Pewenue.

HcxonHbie JaHHBIE:

F1:114, 105, 103, 122, 118, 113, 107

BbIUKCIIMM 110 TaHHBIM BbIOOPKH /1 BEIOOPOUHYIO CPEAHIOI %, KOTOpas SIBJISICTCS

HECMEIICHHOM OLIEHKOHM I'€HEPAIBHON CPpEIHEH a 110 (hopMyJIe

- X t+tX,+...tX
x= 1 2 n'
n
— 114+105+103+122+118+113+107

x
7

=1117.

BBIUMCIMM 110 JaHHBIM BBIOOPKH F1 HCIpaBICHHYIO JHMCICPCHIO S2, KOTOpas

SIBJISIETCS] HECMEIICHHOM OIIEHKOM MeHepalIbHOM THCIEPCHH 67 10 (PopMyJIe

S2 = LI-DB, r7ie # — 00beM BHIGOPKH,
n —

Ko BceM 3asianusam.




Dp — BEIOOpOUHAS JUCTICPCHS, KOTOPAsk BEIUMCIISICTCS 110 (hopMyJIe
1 1 e 2.

DB - —Z(xl _x) >
=1

Dy :17((114-111,7)2 +105-111,7F + (103 -111,7 + {122 -111,7) +

+ 118—111,7)2+(113—111,7)2+(107—111,7)2): 42.2.
5 7
Otkyjga S :6»42,2:49,2.

Beruvciaum 1o JAdHHDbIM BBI60pKI/I Fl CTaHJAPTHOC OTKJIIOHCHHC S, KOTOPOC

SBJISICTCS. HECMEIIEHHOM OIEHKOM TIE€HEPAIbHOTO CPEAHEro KBaJpaTUUECKOTO
OTKJIOHEHUSI & 110 (pOpMYyJIe
S=+5%.

HmeeM S =./49,2 =7,01.

Ko BceM 3asianusam.




Jaganue 2
[TocTpouTh JTOBEPUTEIIBHBIE UHTEPBAJIBI I CPEHEN a, NUCIICPCHUH G U CPEHETO
KBaJ[paTHYECKOTO OTKIOHEHHUSI G T€HEPaJbHOW COBOKYIIHOCTH IIPH JIOBEPHTEIIHLHOM

BEpOSATHOCTH ¥ = 0,8 110 JaHHBIM BBIOOPKH /1.
Pewenue.
1) IlocTpouM NOBEPUTEIILHBIM UHTEPBAJ JJIA CPEIHEN TSHEPAILHOU COBOKYITHOCTH,

HOJIB3YSCH (popMyIIok (8.2):

[;_tn—l's. ;_i_tn—l'SJ

Vn Jn
I7Ie ¥ — BBIOOpOYHAs CPENHS,, , — 3HAUCHHUE pacipeneiacHus CrerofeHTa ¢ (7 — 1)
CTEIICHSIMH CBOOO/IBI JIJISI ABYCTOPOHHEH KPUTHUESCKOM 00JacTu ¢ a = 1 — 9,
I7I€ ¥ — IOBEPUTEIIbHAS] BEPOSITHOCTD;
S — CTaHAAPTHOE OTKJIOHEHHUE, ITOJYUCHHOE IO BBIOOPKE; 77— 0OBEM BBIOOPKH.
B Hamem ciyuae x =111,7, foBepaTEiIbHas BEpOATHOCTL ¥ =0,8,a=1—-0,8=0,2, n=7,

S=17,01.

Ko BceM 3asianusam.




N3 Ttabmuupl pacupenesiceHus CreproAeHTa (IPUIOKEHHE 5) UL JBYCTOPOHHEH
KPUTHYESCKOU O0JaCTH HalAeM ¢ _, =1, = 1,44. Jlanee HaxoquM MpeJIesIbHYIO OIMUOKY

BBHIOOPKH

5o oS _L44TOL_ Lo

Jn V7

[ToacTaBiiieM HaliicHHbIC 3HAUCHHS B UCXOAHYIO hopMydy (8.2)

(111,7 —3,8; 111,7 + 3,8) 1 noyyaem JoBeputeabibid uareppain (107,9; 113,3).
2) JloBepHTENILHBINA HHTEPBAJL IS TUCIIEPCHHUG” TeHEPAILHOM COBOKYITHOCTH CTPOHM
o popmyiie (8.3)

UZ Ul ’

e 7 — 06beM BEIGOPKH; S? — HCIpaBJIeHHAs BLIOOPOUHAS TUCTIEPCHST,

Uy u U, — 3HaueHust u3 Tabuuipl y2 ¢ (7 — 1) cTeneHsaMu cBoGo bl (IPUIIOKEHHE 6) TIPH
YCIJIOBUH, YTO

1- 1+
P(;{rf—l >U2):Tyép(ﬂ(:—1 >U)= ,7}/'

=




Hmeem 1 =7, S* = 49,2, uncio crenenei ¢Boboapl paBHo n—1= =7 -1=6.

P32, >U,)= 1_27 - 1_20’8 =01, Torza U, = 10,645.
1+7  1+08

P(yl,>U)= = 0,9, Tor7a U, = 2,204,

2

CTpouM JOBEPUTEIbHBIN HHTEPBAI IO GOopMYJIC :

[(nl)-sz_ (nl)-SZJ:((71)-49,2_ (7—1)-49,2]2
u, = U 10,645 = 2,204

=(27,73; 133,94) u nostyuaem (27,735 133,94).

3) JIOBEepHUTEIBHBIM HWHTEPBAN IS CPEAHEIO  KBAJPATUUESCKOIO  OTKIOHECHUS

TSHEPAJIbHOW COBOKYIIHOCTH IIOJYYAcM, H3BJICKAas KBAJApAaTHBICE KOPHU U3 KOHI[OB

JOBEPHUTEILHOIO HHTEPBaJIa IS IUCIIEPCHH, 110 popmylie (2.4).

Ecin I[OBGpHTG.HBHbIﬁ HHTCPBAJI JJIs JUCIICPCHHU UMCCT BH]I

(27,73 <6?< 133,94), TO NOBEPUTEIILHBIM HHTEPBAJ IS CPEIHETO KBAJPATHUECKOTO

oticonenis o Gyrer: (27,73 < o < 13394 1. e. (5,27; 11,57).

Ko BceM 3asianusam.




Janganue 3

Cuuras Be1OOpKY /1 mpoOHOM, onpeie TMTh MUHAMAJILHBIM 00beM BBIOOPKH #2 119
HaXOXKJCHHUS JIOBEPUTEIBHOTO HHTEpBaJia JUISI CPeJHEro 3HAUCHUS @ TeHepasIbHOM
COBOKYITHOCTH ¢ TOUHOCTBIO O = 2 B JJOBEPHUTEIbHOM BeposITHOCThIO ¥ = (.9,
Peuwenue.
PaccunTbiBaeM 00beM BEIGOPKH 110 hopmyiie (8.5)

_ f2n—1 'S2

n 52

U3 pemenus saganus 1 umeem S? =492, 6> = 4, sHauenue 2, HaXOJUM U3 TaOJIHUIIL]
pacnpenenaenus CTerozieHTa (rpuioxkenue S)cn — 1 =7 — 1 = 6 creneHsIMHA CBOOOIbI
JUISI IBYCTOPOHHEH KpuTHUeckor obnactunca=1—-y=1-0,9=0,1.

[lonyumm ¢,_, =194. OTKYIQ

1,947 .49,2

n =463~ 47.

Ko BceM 3asianusam.




Jamanue 4

C nomompio TabauuHoro Iporeccopa Excel Hatith o BeIGopke B HecMeIlleHHBIE
OLIEHKH TeHepaJIbHOM CpefHed @, IHUCIIEPCHH G° WM CPEAHEro KBaJpaTHUECKOTO
OTKJIOHEHMSI M1 HAUTH JOBEPUTEJIbHBIN MHTE PBAJI JIJIs1 CPeJHEro 3HAUSHHUS TeHepaibHOM
COBOKYITHOCTH € HaJIe’KHOCTBIO ¥ = (0,8,

Peutenue.

IIycTh nMeem BBIOOPKY B:

29, 30, 30, 32, 30, 30, 29, 31, 30, 29, 29, 29, 30, 29, 28, 29, 29, 27, 27, 28, 32, 29, 31,
33.

J7 BBIUMCIIEHHS] TOYEUHBIX OLEHOK x5, S M IOCTPOECHHS JIOBEPUTEJILHOIO
HHTepBaja B mporpamme Excel Hamo ucmonb3zoBaTh MHCTpYMeHT [lakem ananuza
cpenactBo  OnucamensvHas — CIIAMUCIMUKA,  KOTOPOSCIYKHT  JUIA  CO3JIaHHS
CTATHCTUUECKOrO OTYeTa, coJepskamiero HHGOPMAIHIO O BBIOOPOUHOMN CpejHel,

BHIOOPOUHOM JUCTIEPCHH S°, CTaHIapTHOM OTKJIOHEHHH, Moze, MeauaHe (puc. 8.1).

Ko BceM 3asianusam.




WHETPYMEHTEI 8HaNK3a o

Koppenauua ~

KoBaprHauMa QTMEHa
CNHCATENEHAA CTATHCTHKE

IKCNOHEHUHANBHOE CrNawHEaHE

Aeyxep00poYHEI F-TECT ANA AHCNEPCHH
Aranns Dypoe
rHCTOrpamMa —

CKONb3AWEE CpEAHEE
I eHEePaUMA CAYMEFHEIX YHCen
PaHr n NEPCEHTHNE

lIE:S

Puc. 8.1 Cpeacreo Onucamenvras cmamucmuxa

Broaum B nucT Tabnuikl Excel ucxoaubie qanHble, cTaBUM GIIakoK B IIosie H moeosas

cmamucmuka U yKasbIBaeM B IIOJIE YposeHb HAOe#CHOCmY 3aJaHHYIO HaJC)KHOCTD Y =
0,8(puc. 8.2).

Onucare Abi1an CraTHCTHKE ', &]

RYNAHHR A3HHKIR 5

BxoAHOM MHTEpBar!

OTHeHa
Cpynn-poDal He: & no cronfuan

i

" no crporan Znpaska
I MeTkM B NeJBOR CTI0KE

MNAraMATOR RRIRNAA

" BEL.UANUR R epBCc; =“:'
& Hoeelii 2aBounii aneT:

" Hoean patic4as KHHra

|V VITCroBan cTaTHCTHKE

[™ K-b¥i HaMMEHBLLWR: It

I K-uii HauBonewuii: 1

C. 6.4 S5a/laHNWC 1IapaMCTPOB pacyucTa



[Ipoananmu3upyem MoJiydeHHBIE pe3yJibTaThl (pUc. 8.3):
— BeIOOpOUHAas cpefiHss (cpednee) x=29,58333333;
— WCIIpaBJICHHAs JUCTiepcusi (ducnepcus eblOopKu)

S? =2,166666667,
— cTaHgapTHoe oTKJIoHeHHe S = 1,471960144;
— pazMax BeIOOPKH (unmepeasn) paBeH O,
— 00BeM BeIOOpPKH (cuem) paBeH 24

B ctpoke Ypogenv naoexcnocmu HaxXoaUTCA IpeebHas oMOKa BEIOOPKH O =

0,396448633, ¢ mNOMOIILIO KOTOpoit dopMHpYeTCess JOBEPUTEIILHBIM HHTEpPBA
(x—-06, x+9).

[TotomMy OBEPUTEIIbHBIN UHTEPBAT UMEET BUJL;

(29,58333333 — 0,396448633; 29,58333333 + 0,396448633).



OKpyIJISIs 3HAUECHUSI, IIOJIYUUM JOBEPUTEIILHBIN UHTEpBAI (29,187; 29,979) w14

CPCIHCTO SHAYCHM FeHepaJIbHOﬁ COBOKYIIHOCTH C HAJCKHOCTBIO ¥ = 0,8

A B

1 Crnonbeyd

2

3 |CpegHee 29 58333333
4 | CraHpapTHaa awwbka 0,300462606
5 MenwnaHa 29
b Moga 29
¢ |CTaHpapTHOE 0TKNOHEHHE 1471960144
8 Owucnepcwa ewbopku 2 16EEBEEET
8 Jkcuecc 0 3557558299
10 ACHMMETPHYHOCTE 0 446576397
11 IMHTepean B
12 | MUHHMY R 27
13 Makcumym 33
14 [ Cymma 710
15 | Cyer 24
16 |¥poeeHks HanexHocTH(B0 0%) 0,396448633

Puc. 8.3 PesynbraThl pacuera

Ko BceM 3aj1anusgMm.




KonTpoJibHBIe Bonpockl

L. YUto  Ha3pBacTCAd  TOUCYHOM  OICHKOM  HEU3BECTHOIO  IapaMeETpa

pacrnpeeieHus?

2.Uto  Ha3pBacTCs  MHTCPBAJIbHOM  OIICHKOM  HEH3BSCTHOTO  IMapaMeTpa

pacrpe/iciicHus1?
3. Kakwue BHIGOpOUYHBIE XapaKTEPUCTHKH SBIISIOTCS TOUSYHBIMH OT[CHKAMH
TCHEPAIILHOM CPEHEH, TEHEPAJIBHOM JUCIIEPCHH M CPEIHETO KBaIPaTHUCCKOTO
OTKJIOHEHHS HOPMAJIbHOW COBOKYITHOCTH?
4. Yto Tako€ NOBEPUTEIbHAS BEPOSITHOCTD WJIH HAIE3KHOCTD?
5. Yt0 Takoe JOBEPUTEIILHBIA HHTEPBAII?
6.Kak cTpouTtcs OBEpUTCIBHBIN HHTEPBAJ JJISI TEHEPAJIbHOU CpEeHEH HOPMAaJIbHOH
COBOKYITHOCTH?

7.Kaxk cTposiTcs TOBEPUTE/IBHBIE HHTEPBAJIBI ISl TEHEPAJIBHOU JUCIICPCHH U CPETHETO
KBaJIPaTUHYCCKOTO OTKJIIOHCHUS HOPMAaJIbHOH COBOKYITHOCTH?

8. C momomipio KaKkoro cpejacTBa TabmuuHoTo mpolieccopa Excel MoxHO Ha#TH
TOUCYHBIC OILICHKH TApaMETPOB PACHPEICIICHHS U TOCTPOHUTH JTOBCPHUTEIbHBIMH

UHTCPBAJL ISl TCHEPAJIBHOM CpeIHEH?

Ko BceM 3a1aHusIM. OrnasieHue.




JIABOPATOPHAS PABOTA 9

ITPOBEPKA TAPAMETPUYECKHX T'MIIOTE3

Ilesb padoThI:

e (opMmHupoBaHUE YMEHHI M HABBIKOB IIPOBEPKH MAPAMETPHUCCKHUX THITOTE3.

OrjaBjieHUeE. — —




Kparkue TeopeTnyeckune cBeJleHUS

Cmamucmuueckas eunomesq — YIBEPXKICHHE O BHAE HEHU3BECTHOIC
pacupeieiIcHUs WK O llapaMeTpax U3BECTHBIX PacIpeICIICHUMN.

['unoresa, mnomiexkaias IIPOBEPKE, HA3BIBACTC H)Ie60H WIH OCHOBHOU W
obo3nauactest Hy. Kouxypupyiouweii (anemepHamustoi)Ha3bIBalOT THIIOTE3Y [,
KOTOpasi MPOTHUBOPESYUT HYJICBOM.

JIJI1 TPOBEPKH HYJICBOM THIIOTE3bI HMCIOJIB3YIOT CIECIHAIBHO IOJO0paHHYEO
CIIYUAWHYIO BEJIMUUHY K, KOTOpasi Ha3bIBACTCS CamuCmuiecKum Kpumepuem.

BeposSTHOCT, OTBEPrHYTh THIIOTE3Y [{y, €CIM OHa BEpHa (T.€. TIPHHATE
TUNIOTE3 Y/ 1), HA3BIBACTCS ypogHeM 3HauuMocmu U 0003HAYACTCA .

Kpumuuecxoii obnacmero Ha3bIBACTCSI COBOKYIHOCTh 3HAUCHUN KPUTCPHS, IPH
KOTOPOM HYJIEBYIO THIIOTE3Y OTBEPraroT.

Obnacmeio npunamus 2unomesvl Ha3bIBalOT COBOKYITHOCTh 3HAUSHUN KPHTEPHSI,

IIpH KOTOPOM I'MIIOTC3Y IIPUHUMALOT.



Kpumuueckumu moukamiuXy, HA3BIBAIOT TOUKH, OTACIAIOIIHAE KPUTHUYECKYIO
00JIaCTh OT O0JIACTH IIPUHSITHS THIIOTE3BI.

Habniooaemeim  snauenuem xpumepusiKiqg, Ha3bIBAIOT 3HAUCHHUE KPHTCPHSL,
BBIUMCJICHHOE 10 BEIOOPKE.

OCHOBHOT NPUHYUN NPOBEPKU 2UNOMES:
€CIM HaOJIIoIacMOE€ 3HAUCHUE KPUTSPHUS IPHUHAJICKHT KPUTHUSCKOM 00JacTw,
THIIOTE3Y OTBEPraroT;, €CJIU HAOII0JaeMOE 3HAUCHUE KPUTSPHUS IPUHAIJICKUT 00JIaCTH
IIPUHSTHA THIIOTE3BI, TO €€ MIPUHUMAIOT (HET OCHOBaHUM OTBEPrHYTh THIIOTE3Y).

Cxema cmamucmuieckoti npoeepKi SUROmMe3!

1) dopMyIHpPOBKA HYJICBOM H aJIbTCPHATHBHOM THIIOTES;

2) BbIOOP YPOBHSI 3HAUMMOCTH M KPUTEPHS JJIsI IPOBEPKH OCHOBHOM THIIOTE3bI /)

3) HaXOXKIECHHE KPUTHUYCSCKON TOUKH, KPHTHUYESCKON 00JIacTH U 00JIACTH TIPHUHSITHS
TUIIOTE3BI,

4) BBIUMCJICHUE 3HAUCHUS KPUTEPHS IO BEIOOPKE,

S) NpUHATHE PEIICHUA.



Hpoeepxa napamempuueckux zunomes. 1 unoresbl 0 nmapaMeTpax U3BECTHBIX
pacrpeieieHU Ha3bIBalOTCS Hapamvempudeckumu.lIpeamnonaraem, uTo BbIOOPKH
MIOJY4YEeHbI U3 T€HEePaIbHBIX COBOKYITHOCTEH, MMEIOIINX HOPMaJILHOE paclipeieIeHHe.
1. T'uriotesa o pasercmese 08yx cpeOHUX 3HAUCHUT].

Ilycth 3amaHbl JBE€ Te€HEpaJIbHbIE COBOKYIIHOCTH €  HOPMAJIbHBLIM
pactpenaeneHieM X B ¥, KOTOpble UMEIOT CpeJHHE 3HAUEHHUSI COOTBETCTBEHHO &) U @,
[P STOM HMX JUCIIEPCUH HEU3BECTHBLI, HO JIOJDKHBI OBITh paBHBIMH. M3 >THX

ICHCPAJIbHBIX COBOKyHHOCTeﬁ ITOJIYUCHBI BbI60pKH H pacCHruTaHbl YHCJIOBLIC

XapaKTePUCTHUKH:
JIISI COBOKYITHOCTH X'; JUJII COBOKYITHOCTH Y
11 — 00beM BBIOOPKH, 1, — 00beM BBIOOPKH,
x — BBIOOpOUHAS CPETHSS, y — BBIOOPOYHAS CPEJTHSS,

S’ — rucrpaBJieHHAs! JUCIIEPCHSL. SZ — yucnpaBJieHHAs! JUCTIEPCHSL.



['unortesa Hy COCTOUT B TOM, UYTO CPEAHHUE PACIIPEICIICHUN PaBHBI,
1.€. Hy: a1 = a, , ipu >TOM H1: a1 + a2
JU1d IpOBEPKU HYJIEBOM THITOTE3BI H: @) = a; IPA YPOBHE 3HAUUMOCTH O UCIIOJIb3YEM

KPUTEPUH:

T — x-y _\/”1'"2("1*‘"2_2)' (9.1)
Vi =188 +(n,-1)- 83 ot

Ecnu nyneBas runotesa [y BepHa, TO oHa HMeeT pacupeaeincHue CTbIOJCHTA
(NpUIOKEHHUE S) C (nl +1, - 2) CTECIICHIMHU CBOOO/IBI.

[TockonbKy anbTepHATUBHAS TUIOTE3a ). a; 7 a;, TO CTPOUM JIBYXCTOPOHHIOK
>
KpUTHUECKYIO 00OmacTh. KpuTuueckyro Touky wuineMm no Tabnuie CTbrOJIeHTa

(MpUIOKEHUE S5) g JABYXCTOPOHHEH KPUTHYECKOW o0O0JIacTM W3  YCJIOBUS:

P(T|>x,)=a;



2. 'unotesa o pagerncmee 08yx oucnepcuil.
IlycTs gaHBl JBE TEHEpajbHBIE COBOKYHHOCTH X ¥ Y ¢ HOPMaJIbHBIMH

pacnnpCaACICHUAMH, IIPHYICM HX JUCIICPCHH 0'12 H 0'22 HCHU3BCCTHBI, HO CCTh OCHOBaHHS

CHHTATh HX PaBHbIMH. N3 sTHxX COBOKyHHOCTCf[ ITOJIYUCHBI HC3aBHCHMBIC BBIGOPKH C

MapaMeTPaMu:
JUTS COBOKYITHOCTH X JUTSL COBOKYITHOCTH 1
11 — 0OBbeM BHIOOPKH, 1y — 0ObEM BHIOOPKH,
S} — UCTIpaBIICHHASL TUCTICPCHSL S} — HCIpaBJICHHAS TUCTIEPCHSL.

TpeGyetcs pu ypoBHE 3HAUUMOCTH 0. IPOBEPHUTH HYJICBYIO THIIOTE3Y H: o, = o2,

JUIda TpOBEpKH 3TOM THUIMOTE3Bl B KAYESCTBE KPHUTECPHUS HCIONIB3YEM CIIYYaAHHYIO
BEIIUYHUHY:

S2
F= S—l (S} > S2). (9.2)

P
2

Ecmu runotesa H, BepHa, To citydyaliHasi BenmuyuHa F umeet pacnpenencuue Durniepa
(mpunoxenue 7) ¢ ky = m — 1 U kz = np — 1 cTenieHsIMH CBOOOTHI.

IIpu anpTepHaTHBHOM THIIOTE3E /! o} > 6} CTPOUM TPABOCTOPOHHIOIO KPUTHUESCKYIO
obmacte. Kputuueckyto Touky wmiem mo Ttadmuie Duimepa ¢ ki, k> CTCTICHIMH

CBOOOJIBI U3 YCIIOBUSL: P(F > x,) = a.



IIpakTH4Yeckoe 3axaHue

3apanue 1

A) Ilo gauasiM F1 u F2 Beibopxu C (Ilpunoxkenue 1) npu ypoBHE 3HAUHMOCTH Q
IIPOBEPUTH FHIIOTE3Y O PABEHCTBE CPEIHUX 3HAUCHHH 7): a3 =a; NIPH aJIbTEPHATHBHOH
runotese Hi: a7, €ClIM HEU3BECTHHIE JUCIIEPCHH OOEHX COBOKYNMHOCTEH CUHTATE
PABHBIMH

B 0,01, V — Heuemnoe,
- 0,05, V- vyemnoe. .

b) IlpoBeputh runotesy, ucnonbiys /{axem ananuza cpeAcTBO J[eyxevibopounuiii t-
mecm ¢ OOUHAKOBBIMU OUCHEPCUAMU.

3ananue 2

A)Ilo gauubiM F1 u F2 Be16opku C nipu ypoBHE 3HAUHUMOCTH QUIIPOBEPUTH THIIOTE3Y O

paBeHCTBE auctniepeuit Hy: ol = o NpH aJbTepHATHBHOU runorese H,: o > o}

0,05, V —uyeTHOg
0,01, V —HeueTHOE

b) IIpoBepuTh rumOTERY, HCTIONB3Y [/axem ananuza cpeAcTBO Jsyxgvibopounwviii F-

mecm O OUCHepCUL.



PellieHue THIMMOBOIO BAPMAHTA

Jaganue 1
Jaganue 2

KOHTPOJIbHBIE BONPOCHI




3ananue 1

A) Tlo manabim F1 u F2 Beibopku C mpu ypoBHE 3HaUUMOCTH o = (0,1 mPOBEPHUTE
THIIOTE3Y O PABEHCTBE CPEAHMX 3HAUCHUHU [): @1 = @, TIPU aIbTEPHATHBHOU THIIOTE3E
Hi: a1 # a», ecli HEU3BECTHBIC JUCTIEPCHH 00CHX COBOKYMHOCTEH CUHTAThH PABHBIMH.

HcxoaHbie naHHBIC:

F1: 114, 105, 103, 122, 118, 113, 107.
F2: 120, 113, 109, 111, 102, 116, 113.
Peuienue.
PaccunTacM YHCIIOBBIC XapaKTCPHCTHKH BHIOOPOK H ITOTYUHM:
1 BeIGOpKH F1: x=11171, 87 = 49,24, n; = 7,
st Be1Gopku F2: y=112, 2 =32, m = 7.
Torma Hy/eBas u aJIbTCPHATHBHAS THIIOTE3BI OVIAYT BBHIIVISACTH TaK:
Ho: an = @,
Hi: o # a.
JIis poBepKH HYJICBOM THIOTE3BI Ho: @) = @ TPH YPOBHE 3HAUYHMOCTH Q

UCTIOJIb3YEM KPUTCPHH:

T - x-y -\/nl-nz(n1+n2—2).
\/(”1 ~1)- S+ (n, —1)- 57 Bt

Ko BceM BapuaHTaM.




Tak kak albTepHaTHBHasg TUIOTe3a MMeeT BUA Hi: a1 #&, TO CTpoUM
JIBYCTOPOHHIOKO KPHTHUYECKYIO 00J1acTh. KpuTHUueckyro TOUKY x,, HAXOIMM M3
tabmmubl  pacopeneiaeHuss CrerojieHTa (IIpUIOKEHHE S) i1 JABYCTOPOHHEH
KPUTHUECKOM 00JacTH ¢ 7+ 1, —2=T7+7-2=12 creneHsIMu ¢BOOOJLI U YPOBHEM
sHaunmoctd a = 0,1. [omyunm x, =1,78.

Torpma nonyuaem, uto npu |T|>1,78 — kpurnueckas odnacth, a ipu |T| < 1,78 -
00J1aCTh MPUHSITHS TUTIOTE3HBI.

Hatinem HaGmogaeMoe 3HaUCHHE 7 44, 1O popMyie(9.1)

_ X—-y \/”1'”2(”1+n2_2)—
Hatn 2 2 . B
Jor =17+ (n, 1) 83 S
_ 111,71-112 _\/7'7(7”‘2) = —0,08.

J(7=1)-49,24 +(7-1)-32 77

CrnenoBaTebHO, TaK Kak HadromaeMoe 3HaueHUe 7.5, HAXOOUTCSI B 00JIACTH

IIPUHATHA I'HIIOTEC3kI, TO HCT OCHOBaHHM OTBCPIHYTE HYJICBYIO I'HIIOTC3Y.



b) IlpoBepurh TrHUMNOTE3Y O pPaBEHCTBE CpeJHUX 3HaueHUU Hy: a; = a, IIpH
aJIbTePHATUBHOU TUIOTE3e 1. a1#axM ypoBHe 3HauuMocT a = 0,001.

HcxonHbie TaHHBIE IPUBEACHBI HA pUc. 9.1.

Fi F2
133 138
134 125
141 131
132 137
139 131
132 140

Puc. 9.1 Ucxoaubie qaHHLIE
Peuienue.

[IpoBepuM runoTesy, UCNOJIb3Ys / [akem ananusa cpeacTBo J[6yxeviOopoutvill --mecm ¢

oournaxosvimu oucnepcusmu (puc. 9.2 u 9.3).



MHCTPYMEHTES SHANKZE

,
| THCTOrparMa s

| CKONB3AWEE CpeAHEE
iI'EHapaan CAYYaRHEX YHCen

| P&Hr M NEPCEHTHNL

| PerpeccHa

| Beibopka
| MapHsIi ABY *BEIDOPOYHBIN E-TECT ANA CpeaHM:

By XEEIDOPOYHEIA E=TECT € 0AMHAKOBSIMK AWNCTIEDCHAMH
| ey ERI00pOUHEIR E-TECT € PAZIMUHBMK AMCNEPCHAMK
| 1By *BbIO0POMHBIA 2-TECT ANA CPEAHHX

| <

Puc. 9.2 Jluanoropoe OKHO MpOrpaMMBI

Jeyxani60pouHbIi t-TECT C 0dMWHAKOBEIMM JHCIE PCHAMM @
BxoaHblE AaHHbIE

WHTEpEan nepemeHHom 1; |$a$2:$847

WHTEpBaN NepeMeHHoN 2 L$C$2:$C$? ‘ -
I
[MNOTETHUYECKAA CPEAHAA PE3HOCTE! |

[ meTen

Ansdat IE,DDf7

MapareT pbl BB0Aa

() BulxoAHOH HHTEpEAN: ‘ S

() HoBbi pabiosni aHeT: |

() Hosaa pafiodan Khrra

Puc. 9.3 JluamoroBoe OKHO MPOTpaMMBbI



ITosryyaeM BBIBOJ HTOTOB, KOTOPBIE MIPUBEACHBI Ha puc. 9.4

[Bey»BbIDOpOYHLINH 1-TECT ¢ OOMHAKOBLIMH OHCNEPCHAMH
MepemenHar 1 TepemerHar 2

CpedHee 135 166EEEY 137
Hucnepcua 14 YbbbbbEY 2
HabnwpeHKA A B
DbbegMHEHHAA AMCNEepCUMA 45 08333333

[MNOTETMYECKAA PEZHOCTE CRELHHY 0

df 10

t-cTaticTHEa -0 AB7 7B 581

P(T<=t) ogHOCTOROHHER 0 324959265

t KPUTHYECKOE OQHOCTOPOHHEE 4 143700493

P(T<=t) ABYXCTOPOHHES 0 bA9978535

t KPWTHYECKOE AEBYKCTOPOHHEER 4 556893858

Puc. 9.4 BeiBog utoros

ITo Buay albTepHATHBHOM THIOTE3BI CTPOHM JABYXCTOPOHHIO KPHUTHUYECKYIO
oGnacth. 13 puc. 9.4 BHIHO, UTO X = 4,586893858 (¢ kpuTHUECKOE ABYXCTOPOHHEE)

H |T| > 4,59 — KpuTH4YeCKas 06yacTh. Habmogaemoe snauenue Ty = —0,467767581 (¢-

OTaTHCTHKa) HaxXoJUTCAd B 00J1acTH IIPHHATHA THIIOTC3bl, 3HAYHUT HCT OCHOBaHHH

OTBEPTHYTh HYJICBYIO THIIOTE3Y.

Ko BceM BapuaHTaM.




3ananue 2

A)  Ilo mauubim F1 u F2 peibopku Cripu ypoBHE 3HaUUMOCTH & = 0,01 poBEpHUTE
THIIOTE3Y O PABCHCTBE JUCIICPCHH

Ho: 01*= &, ipu anbTepHATHBHOM runoTese Hi: 61°>0,°
HcxoaHble TaHHBIC:

F1:114,105,103,122,118,113,107.
F2:120,113,109,111,102,116,113.

Peutenue

Paccuntaem 4YHCIOBBIE XapaKTEPUCTHKU BHIOOPOK U MOJTYUHM

JUISL BEIOOPKHU F'1: SF = 4924 m = 7,

JUISL BEIOOPKH F2: 82 =321 =17.

Torna HyneBasd u aTbTCpHATUBHAS THIOTE3H OYAYT BRINISLACTD TaK:
Hy: 61 = oy%

Hi: o> 0)”.

JULsl IpOBEPKH HYJIEBOH THIIOTE3BI IIPH YPOBHE 3HAUUMOCTH (¢ HCIIOJIB3YEM KPUTEPHH:

S2
F="L, Tak Kak S >57.
S2

Ko BceM BapuaHTaM.




Eciu runotesa Hy BepHa, TO cilydaiiHas BeJMunHa F' uMeeT pactipeaesienune Ourmepa
(npunoxkenue 7) ck1=7 — 1 =6 u k, =7 — 1= 6 crenieHsIMH CBOOO/IBI.

IIpu anbrepHaTuBHOM runorese Hi: o} > o; CTPOUM IMPABOCTOPOHHIOK KPUTHUECKYIO
obsacth. Kputnueckyio Touky uiiem mno tadauiie Ouiepa (npuioxenue 7) ¢ k; = 6,

k» = 6 cremensmu cBoGOABI U ypoBHeM sHaummocTH a = 0,01: P(F >x,)=0,0L
[Tonyuum X, = 8,47.

Torpa nmonyuaem, uto nipu /> 8,47 — kpuTHueckast odiacthb, a npu F< 8,47 —
00JIaCTh IPUHSITUS TUITOTE3BI.
Haiinem HabmroiaeMoe 3HaueHUE Fyy6, 110 opmyie (9.2)

L ST 4924

nabn S22 32

=1,54.

Tak kak nHabmogaeMoe 3HauUeHUE [, HAXOAUTCS B OOJACTU TIPUHSITUS

I'UITOTC3bI, TO HCT OCHOBaHHH OTBCPIrHYTh HYJICBYIO I'HITOTC3Y.



b) Ilo mamueiv F1 u F2 npu yposue 3naunmoctu a = 0,05 mposeputs eunomesy o
pasencmee Oucnepcuti Hy. 01> = o, npu ansrepHatuBHON rumnorese Hp: 01>057,
ucnoae3ys [axem ananusa.
Pewenue. VIcxonuele JaHHBIC:

F1: 138 143 135 137 145 128

F2: 128 134 141 126 139 140
[IpoBepum runote3y, ucnons3ys [lakem ananuza CpeacTBo /[8yxevibopoynbiii I'-mecm
ona oucnepcuu(puc. 9.5 n 9.6).

MHCTPYMEHTEI SHaNK3a K

O AHOtAK TOPHEIA AWCMENCHOHHEIA AHANKS A
AEyXDAKTOPHEIA AMCNEPCHOHHEI HAMME C NOBTOPEHHAMH
JEyxthakTOPHEIM AHCNEPCHOHHBIM aHaNK3 Bes NOBTOPEHKI

KoppenAuHA

KoBapHauxa
OMMCaTENEHEA CTATHCTHES
SKCMOHEHUHANEHDE CTNA%HESHHE

LBy XBRIDOpOYHEIM F-TECT ANA AHCNEpCHM
AHanKs Dypee
THECTOrpamMMa b

Cnpaeka

Puc. 9.5.lnanorosoe OKHO MPOTrpaMMEel



AeyxewiGopounbii F-Tect gas gucne pcuu @

BxoAHbIE AaHHbIE

[ Metkr

Anbda: J 305 |

MapaMeTp=i BbIB0AS

WHTEpBar nepeMeHHoN 1: @
e |

VHTEPBAr NepeMeHHon 2! $a$2:4047 ES OMeHa

) BeixogHo# HHTEpEaN: iﬂ
(%) Hobiii paBoqmii aucr: l:’

() Hogas pafiouan kHura

evbopra, ducnaepcus
xemopoil Goviite

Cnoapica

Puc. 9.6. Jluanorosoe OKHO MPOrpaMMBbl

ITonyyaem BBIBOJ HTOTOB, KOTOPBIE IIPUBE/ICHBI HA pHC. 9.7.

JEYXBBIOOpOYHBIA F-TecT AnA aucnepcHn
Mepementan 1 Mepemenkan 2

CpeaHes 134 bEEEEET 137 BEEEEET
Oucnepcua 41 46666667 36 6hbEERET
Habnwgedwa 5] 5]
df 5 5
F 1,1309090G 1

P(F<=f) 0AHOCTOPOHHER 0447952016

F KpUTUMECKOE DOHOCTOPOHHER 5 050328053

Puc. 9.7. BeiBog HTOTOB




[Io BUay abTE€pHATUBHOM THIIOTE3bI CTPOUM MPABOCTOPOHHIOK KPUTHUYECKYIO
obonacte. M3 puc. 9.7 BUAHO, UYTO KpPUTHYECKAs TOYKa X, = 5,050329058 (F
KPATHYECKOE OJTHOCTOPOHHEE) U TIpH /> 5,05 —kpuTHUECcKas 0071aCTh, 2 HAOIIOAAEMOE
3HaueHue kputepus [ =1,130909091. Tak kak [ NpuHAIIECKHAT OOJACTH TPHUHSITHS

TUTIOTE3BI, TO HET OCHOBAHUYW OTBEPTHYTH HYJIEBYIO THIIOTESY.

Ko BceM BapuaHTaM.




KoHTpo/bHbIE BonIpochI
1. YUto Ha3bpIBaeTCs HYJEBOU U aJIbTEPHATUBHOMN TMIIOTE3aMU?
Yro Takoe kpuTHdeckasi 00yacTh?
Yto Takoe 061acTh IPUHITHS TUIIOTE3bI?
Yro HazbIBaeTCAd KPUTUUECKON TOUKON?
Yro HazbIBaeTCS CTATUCTUUECKUM KPUTEPUEM?
Yro HazbiBaeTCs HAOMOAAEMbIM 3HAUCHUEM KPUTEpHsI?
KakoB OCHOBHOM NMPUHIIUII TPOBEPKU THUIIOTE3?

Kakwue runoresbl Ha3bIBAIOTCS HapaMGTpI/IIICCKI/IMI/I?

A S AR L e

Kakoe cpencrBo Ilaxema ananuza tabnnunoro npoiieccopa Excel ucnonbzyercs
JUIS IPOBEPKU THITOTE3bI O PABEHCTBE CPEIHUX 3HAUCHUM?
10.Kakoe cpenctBo {lakema ananuza tTabianuHoro mnpoiieccopa Excel

HUCITOJIB3YCTCA JJIA ITPOBCPKHU I'MITOTE3bI O PABCHCTBC I[HCHCpCHﬁ?

Ko BceM BapuaHTaM. OraBiieHHE.




JIABOPATOPHASA PABOTA 10

ITPOBEPKA HEITAPAMETPHUECKUX I'MITOTE3

Ilesab pa6oThi:

e (QopMupoBaHHE YMEHHMM  TMPOBEPKH CTATUCTHUCCKUX THUIIOTE3 O BHIC
pacnpeacIcHus,
® MPUMCHEHHUE KpuTepus cornacus [ Iupcona a5 MpOBEPKU TUMOTE3BI O 3aKOHE

pacIpeacICHUsI.

OrjaBjieHUeE. — —




KparTkne TeopeTnyeckue cBeleHus

['unoresbl 0 BUjEe pacnpeieICHUs] Ha3bIBAIOTCS HeRapamMempudecKumMu.

IIycTh reHepabHast COBOKYITHOCTD X UMEET KaKOE-TO HEU3BECTHOE PaCIIPEICIICHHUE.
Crenaem BBIOOPKY U3 reHepaibHON cOBOKYMHOCTH. Ha ocHOBaHUM BHIOOPKH, TOCTPOUR
MOJINTOH WJIM TUCTOTPAMMY WM VUUTHIBASI KAKUE-TO JAPYrHe COOOPaKeHUS], COCTABUM
TUIIOTE3Y O KOHKPETHOM paclipe/IeICHUU T'eHepalIbHONM COBOKYITHOCTH.

IIycTh reHepasibHasi COBOKYITHOCTh UMEET (PYHKITUIO pacTIpeeNCHUS Fipeop(X).
Torna nyneBas rurnoresa UMeeT BUL:

Ho: F(x) = Fleop(x), a anbrepHaTuBHAA H1: F(X) ZF e op(X).

ITo BEIGOPKE MBI MOKEM HaNTH SMIMPHUECKYIO (QYHKIUIO pacrpeeaeHus F(x).

['unotesy Hy o pacripesiesieHre reHepaibHON COBOKYITHOCTH ITPUHUMAKOT TOT /14, KOT 13

SMITUPHUYCCKOC PaACIIPCACICHUC XOPOIIO COIJIaCyCTCs € TCOPCTUUCCKHUM.



Kputepuii, ¢ moMOIbIO KOTOPOTO IPOBEPSETCS THUIIOTE3a O MPEAIOoJIaracMoM
3aKOHE pacmpelesieHust (rumore3a fdy), Ha3bIBaeTCi Kpumepuem  COAacus.
CymectByror kputepuu corjiacus [Iupcona, Koimoroposa u ap.

PaccmoTpuM KpuTepuil coracust y*ITupcoHa.

IIycTh JaHHBIC BHIOOPKH MPECTABJICHLI B BU/IE CTATHCTHUESCKOTO ps/a:

X1X2 ... Xk
muy ... mrae m,, i=1..,k,- smnupuieckue 4acToThl.
ITo BLIOOpKE BHIYUCIISIEM OICHKH MAapaMETPOB TEOPETHUESCKOTO pacipe/iesicHus, a

3aTCM I1I0 TCOPCTHUCCKOMY pPACIIPpCACIICHUIO HaxXOoduM meopemudecKue 4aCTOThl.

I'mnotesa Ho BCpHA, CCJIK TCOPCTHHUCCKHUC H OMIIMPpHYCCKHUC YaCTOTHI #; U 7,
HAOCTATOYHO MAJIO OTVIMYAKOTCA APYT OT ApYyra.

JU1st ipoBepKHU rUnoTe3kbl ) B KauecTBe KpUTEpHsi OepeM CIIydauHYI0 BEJIUIUHY

i=1 m;



Ecin BCPHA HYJICBasj T'HMIIOTC3ad, TO 3Ta CTATHCTHUKA HUMCCT PACIIPCACIICHUC %2 C

JUCIIOM CTeIeHEH cBOOOALI &k — r — 1, r1e k — 9uciIo rpynn (MHTEPBAIIOB);? — YUCIIO
[IapaMETPOB, BEIUUCIICHHBIX 110 BHIOOPKE.

B JanHOM 3amade CTPOMM IIPABOCTOPOHHIOI KPUTHUECKYIO OO0NacTh, a

KPUTHUYECKYIO TOYKY HAaXOJUM U3 VCIOBUS: P(xz>xxp)=oc o TabauIaM  y°-
pacnpez[eﬂeﬂnﬂ, r'Jc o — ypOBCHB SHAYUMOQCTH.
B 6 6 ° E 2 oy
BIYUACIAEM II0 BBIOOPKE HAONIONAEMOE 3HAYCHUC X u6, LCIHUA X ye6, > Xyp. TO

2 w
HyJEBYIO THIIOTE3Y OTBEPraeM, €CIH X4 <X, TO HET OCHOBAHHH HYJIEBYIC

OTBEPTHYThH THIIOTE3Y.



Ilposeprka zunomezvt 0 pacnpeoesieHull 2eHePAILHOI COGOKYRHOCHIL NO
zaxony Ilyaccona. 1lycTb 3ajaHO SMITMPUYECKOE paclipeielicHue TUCKPETHOM
ciyualiHod BeaumuuHbL X. TpeGyercs, HUCIoIb3ys KpuTepuit 1IupcoHa, MpOBEPHUTEH

TI'HIIOTE3Y O PacCIIpCAC/ICHUN I‘GHGpElJIbHOfI COBOKYIIHOCTH IIO 3dKOHY HyaCCOHa.

I[J'ISI TOT'O YTOOBI IIPpU YPOBHEC 3HAYUMMOCTH XIIPOBCPUTH I'MIIOTC3Y HAJO!

1 )HAITH 110 3aJaHHOMY SMIIMPUYECKOMY PACIIPEIETIEHUIO BHIOOPOUHYIO CPETHIOKO x,
2) IIpUHATH B Ka4eCcTBE OIIEHKU IapameTpa ApactpeaeneHus [lyaccoHa BEIOOPOUHYIO
CpeIHIOI A = X,

3) Haittu 110 popmylre IlyaccoHa (IpuitokeHUe 3) BEPOSTHOCTH p; IIOSBIICHUSI POBHO

icoOpITi B n ucmbiTaHusax (i = 0, 1, ..., k, tame kK — MakCcUMalIbHO€ YHCIIO

HaOJIIO IABIIIUXCS COOBITUM, # — OOBEM BBIOOPKH ).



4) HAUTH TCOPETHUCCKHUE YACTOTHI IO POPMYJIEC m; =n- p;;

5) CpaBHHTH SMIUPHUUCCKHEC H TCOPCTHYUCCKUE YACTOTHI C IOMOIINBIO KPHTCPHS
[TupcoHa %, MPHHAB YHCIO CTCICHEH CBOOOABI PaBHBIMA — 2, TAek — HHCIO
rpyn. KpUTHYECKYI0 TOYKY HAXOAMM II0 TAOIHIE ¥ (MPHIOKEHHE 6) IPH YPOBHE

3HAUAMOCTH ¢ C YHCJIOM CTEIEHEH CBOOOARI k — 2.

Ecind %, > %,,- HYJICBYKO TUIOTE3y OTBEPracM, €CIH Xz, < X,,» HET OCHOBAHHUI]

xp?
OTBCPTrHYTh THIOTE3y O PACHPEACICHUM CIYYAUHOU BEIUYHMHBI X II0 3aKOHY

ITyaccoHna.



IIpakTuyeckoe 3axaHue
3ananmue 1
ITo Be1OOpKe A (Ilpunoskenue 1) mpu ypoBHE 3HAYUMOCTU OL TIPOBEPHUTDH THITOTE3Y

o pacnpenenenuu [lyaccoHa COOTBETCTBYIOIIEH MeHEPaAIbHOM COBOKYITHOCTH.

0,01 V- wneuemnoe

0,05 V - wuemnoe.



PellieHue THIMMOBOIO BAPMAHTA

3ananme 1
KOHTPOJIbHBIE BONPOCHI




Jaxanmue 1

IIo BeIOOpKEe A mpu ypoBHE 3HauMMocTH « = 0,1 TPOBEPHUTH THIOTEIY ©
pacmpenesieHud 1 [yaccoHa cOOTBETCTBYIOIIEH T€HEPAIBHOU COBOKYITHOCTH.
Hcxonnbie JaHHBIE:
BriGopka A:
2212311022433 0303231 2
23023023344 140012443090
0022321000310121224320
01 0300313423320 4
Pewenue.

1) Ilo qaHHBIM BEIOOPKH IMOCTPOUM BapHALIMOHHBIN PSIJI:

BapuanTsl ‘0|1|2‘3|4
YacToThl | 20 ‘ 12 | 19 ‘ 19 ’ 9




ITo 3alaHHOMY SMITHPHYCCKOMY pacCIIpCaCJICHHUIO HaﬁﬂeM BbI60quHyIO CPCIHIOIO X

PR +X, My X,

7l
_0-20+1-12+2-19+3-19+4-9 143 131
79 79

2) IlpumMem B KauecTBe OIIEHKH MapaMeTpa A pacrpeneiaeHus 1lyaccoHa BEIOOpOUHYIO
CpesHIoI A = x = 1,81 =~ 2.

3) IloaoxwuB mociaemoBateawHo i = 0, 1, 2, 3, 4, Haiigmem 1o ¢opmye Ilyaccona
(mprtokeHue 4 ) BEpOSITHOCTH P IIOSIBJICHUS] POBHO iCOOBITHM B 79-THHUCIILITAHUSX TTIPH
A=2:

Py =P(0)=0,1353, P, = P,(1) = 0,2707,

P, = Py(2) =0,2707, B, = P,o(3) = 0,1804,

P, = P,o(4) =0,0902



4) Haiigem TeopeTHUECKHE YacTOTHI MO (POPMYJIE m, = 79-p, HCOCTABHMPACUCTHYIC

Tabauny (Tabm 10.1).
TaG6numa 10.1

(”1 - )2

”zj

_ 2
X; 1, Pi m; = np; Hi— m; (n—m,)

0 20 0,1353 10,69 9,31 86,6761 38,1081

1 12 0,2707 21,39 -9,39 88,1721 4,1221

2 | 19 | 02707 | 2139 | 239 | 5.7121 0.267

3 19 0,1804 14,25 4,75 22,5625 1,5833

4 9 0,0902 7,13 1,87 3,4969 0,4904
Tnatn =

E(m-n¥| 14,5709
zz(mz "3)2

CyMMHpYSL 3HAUCHHSI MOCJICAHETO CTOJIONa B pacdyeTHoM Tabm 10.1 wim

ucnonb3ya  Gopmyay (10.1), Haxoaum HaOmMmoJacMOE 3HAUCHHE KPHTCPHUS

y: . =145709



KputHhueckylo TOUKY HaxoAMM 10 Tabimue y° (IpUjlokeHHe 6) 10 YpPOBHIO
3HauuMOCcTH = 0,1 ¥ umciy crenieHer ¢cBOOOABI 5 —2 = 3, MOJIYUUM X, = 6,251.

Tak kaKk g4, >x, — OTBEpPraeM THIIOTE3Y O paCIpeleeHUH TI'eHepaIbHO

COBOKYITHOCTH I10 3aKOoHY IIyaccoHa.
[IpumMmeuaanwne. JigToro uroOsl mo BeIOOpKe A MpPH YPOBHE 3HAUMMOCTH Q
IIPOBEPUTH THIIOTE3Y O paclipenesieHud [lyaccoHa cOOTBETCTBYIOIIEH TeHEepaIbHOM
COBOKYITHOCTH, MOKHO 3alporpaMmmupoBaTh Tabimity B Excel, ucnonbsys Macmep
¢yuxyuii, kateropuss Cmamucmuyeckue.

BeposartHoctu p; = P(X = x,-) HaXOATCS C ITOMOIITBEO (b YHKIIMH
IIYACCOH(X;cpeanee;10/Kb ).

JI1s HaXoXKAeHUS KPHUTHUYECKOH TOUKHM MCIIOJBb3YETCs CTAaTUCTHUecKas (pyHKITHS

XN2.0BP.IIX(BepoATHOCTh;CTEeNEeHH CBOOO/IBI).

Ko BceM BapuaHTam.




KonTpo/ibHBIE BOTIPOCHI

1. Kakue runoressl Ha3bIBaKOTCS HENMAPAMETPUUECKUMU ?
. UTto Takoe kpurepuii coriacus?

. Kakue kputepuu coriacusi BaM U3BECTHBI?

. UTo Takoe sMIIUpUIECKUE YACTOTHI?

. Uto Takoe TCOPECTUUCCKUC JacTOTHI?

SN W =W N

. Kak HaxonmsTcs ~ TeopeTHMueckue YacTOTbI MPU  TPOBEPKE THUIOTE3bl O

pacrnpeeIeHUH reHepaibHONH COBOKYITHOCTH 10 3aKoHy [lyaccona?

7. C mnomolpio Kakod (GopMyJsibl CPaBHUBAIOT SMIIMPUUYECKUE U TEOPETUUECKUE
4acTOThI 1O KpuTeputo [ lupcona?

8. Kakue cratuctuueckue QyHKIMU TaOauuHOro mnpoiieccopa Excel ucnonbiyrorces

JUJISL IPOBEPKU THUIIOTE3bI O PaclipeIe/ICHUH NeHepalbHOW COBOKYITHOCTH IO 3aKOHY

IIyaccoHa ¢ nnomortneto kpurepus [lupcona?
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106
137
109
125

2o W

103
135
113
159
134
143
173
141

140
166
150
170
127
103

91
132

143
131
143
120
107
138
148
115

(T o B )

Bapuanr 19

o O

126
120
107
120
106
143
122
157

119
127
133
106

95
131
133
127

o bk~ O

125
105
139
126

91

57
117
158

161
136
127
152
113
148
122
115

140
145
138
128
128
146
139
161

Ne

S S S ]

Bsi6opxka C19

F1
199
187
207
210

255
208
209
212

199
200
213
194

F2
190
203
214
195

201
211
197
201

205
201
197
215

Ko BceM BapuanTam.

210
204
211
215



W 3 O Mo

65
65
74
67
73
71
74
71
70

Bribopka A20

4
2
4
6

2

4
3
4

4
3
4
1

3

2
2
3

Bribopka B20

71
71
69
74
75
70
78
66
69

67
70
69
68
74
72
66
66
74

73
69
66
74
72
76
75
72
72

b L o W

68
69
71
60
80
72
72
69
69

=~ D W W

W W N

68
76
69
70
72
73
69
71
74

72
71
73
66
69
64
63
71
70

63
63
74
70
69
74
63
63
74

[ R SN VS

67
77
80
68
71
71
70
72
72

[ VS VS N\

Bapuanr 20

70
75
69
64
70
76
70
69
76

78
70
73
75
73
68
78
73
71

= b DD

74
74
76
78
65
69
76
73
66

-~ W W

79
65
69
71
66
75
73
66
62

o e W

65
71
69
70
67
76
73
72
69

LWy = W Lh

72
68
67
69
69
73
67
73
74

Ne

=]

wn =W N

Ko BceM BapuanTam.

Bribopka C20
F1 F2
19 31 35
28 33 32
39 35 26
36 25 35
44 28 30

31
27
28
35
40

32
20
18
21
25



Bapuanr 21

BriGopka A21
4 53 45 2333445314145 51
25553 435540267 132242
336 06 2 43615 44452 45335
56 223 2252550710005 2732
Bribopka B21 BriGopka C21

110 115 122 128 115 118 116 124 120 127 136
119 124 131 116 108 122 118 132 118 118 116
124 120 124 124 118 127 126 119 115 122 131
128 122 103 125 115 122 14 109 132 122 121
108 111 104 115 105 135 132 13 119 137 126
114 109 125 121 112 131 115 122 118 116 130
131 127 116 120 119 128 104 131 115 140 115
126 115 104 125 131 117 118 102 127 120 102
130 128 106 132 129 131 126 116 128 134 132
107 119 132 117 120 122 114 125 139 116 125
111 122 120 113 123 119 122 12 125 101 121

No Il F2

I 92 95 92 98 91
2 9 93 92 9% 94
3 9 94 103 93 92
4 99 93 95 104 94
5 98 92 101 103 96

Ko BceM BapuanTam.




Bapuanr 22

BriGopka A22 BriGopka C22
2316 46 33 131244432032 Ne Fl F2
23 23320610226 202 431 1 63 50 65 35 46 43
304 435 3252 0 25 01 3 3 2 51 40 45 34 57 60
022250010 3 40 44 34 47 36 53
4 47 43 3533 46 41 57
Bribopka B22

184 181 201 178 190 188 181 180 186 180 176 186
185 184 187 176 189 194 19 190 193 180 186 195
197 189 197 190 176 200 196 188 203 191 180 181
188 185 188 173 184 180 189 178 190 175 193 184
177 179 177 203 185 182 191 183 183 211 189 177
195 196 175 188 189 187 193 185 184 193 181 185
214 177 196 195 193 172 190 200 176 179 185 182
175 180 179 170 206 181 197 197 180 193 192 200
175 19 174 171 160 187 185 206 187 182 175 172

Ko BceM BapuanTam.




Bapuanrt 23

Bribopka A23
1 4 3 3 1 o0 4 O 4 3 2 0 2 2 3 3 1 0 3 3
32 3 3 3 2 5 6 3 2 5 2 3 4 2 3 2 2 6 2
o 1 2 3 66 2 1 4 3 3 1 5 4 3 2 1 1 1 6 3
2 0 2 2 2 3
Bribopka B23 Bri6opxka C23
5 25 13 29 28 24 8 40 24 7 42 49 30 31 Ne FI F2

8 91 97 96 83 88 95
103 93 95 94 91 87 90
100 94 99 93 106 90 91
97 97 94 95 87 86 94

3 53 6 14 46 16 3 2 19 31 26 10 46 4
5 8 6 30 39 14 3 32 6 25 13 12 20 26
33 2 20 5 29 5 39 36 24 38 2 30 53 52
20 35 27 11 12 23 1 10 3 5 31 21 6 15
17 15 26 17 0 46 13 21 3 6 9 31 15 43
19 8 9 37 43 3 20 20 24 17 3 43 19 36
6 14 6 24 5 50 4 24 6 43 17 22 37 19
9 3 34 7 19 18 14 19 15 26 6 52 5 26

=W N =

Ko BceM BapuanTam.




Bapuaunt 24

Bribopxa A24 BriGopka C24
711 555594538 5328311 309 N Tl 7
96 833627443 57465 27 | 3 %3 84 83 84
95 86 1177449 74316 6 2 2 8 82 83 82 83
4 5 4 5 5 78 6 8 4 10 2 775 9 6 11 3 81 83 83 82 &3
4 84 84 83 81 8l
Bribopka B24 5 8 82 8 82 82

71 74 51 87 37 72 64 77 63 58 50 39 71 48 39
44 62 59 50 91 51 65 54 70 50 46 66 44 7T1 72
58 52 58 72 62 47 58 69 58 T2 42 70 84 65 65
49 45 53 50 73 47 21 40 74 35 49 58 44 50 74
53 66 67 64 62 49 67 41 67 57 56 60 T 46 79
72 48 38 51 37 60 58 52 58 55 50 64 68 53 70
59 59 90 72 61 74 36 T9 65 68 39 54 86 49 48

Ko BceM BapuanTam.




Bribopka A25

2

3
5
3

~ b Oy W
~] D h tn O

1

Britopxka B25

100 51
78 99
107 66
59 100
68 83
33 96
82 33
76 8l

6
2
1
6
2

80
69

2

4
7
3
3

106

78
38
50
72
67

Sy W Oy U W

99
70
31
89
42
93
50

S L B Ln

(o8}

L W) = =

83
71
117
68
88
81
94
75

MW O

67
67
67
66
58

49
99

Sy N Oy O W

B S N &

55
56
116
91
75
42
153
114

Bapuanr 25

S N e > =N

84
74
79
85
60
64
68
111

2B OO D 2 N

[oZo I VS R o (o R - &

78
51
120
64
89
89
85
108

= o0 i N

6 5 5 8
6 5 6 8
2 8 2 1
6 7 4 6
83 101 75
78 34 67
47 113 113
55 83 77
111 42 104
60 32 46
78 95 51
127 110 91

oYy WX

Bribopka C25

Ne Fl
1 57
2 60
3 51
4 67

67
67
64
49

55
55
61
62

60
45
56
41

51
55
54

Ko BceM BapuanTam.

47
59
56
32



2
4
3
2

22
40
27
47
23
52

49

BriGopxa A26

0
1
1
1

3

Bribopxa B26

49
41
27
40
38
338
31
30

18
37
32
29
19
32
18
50

44
18
34
28
29
49
19
13

52
40
28
29
27
43
17
33

31
25
40

32
25

46

18
38
31
27
21
16

26

20
46
20

21
33
36
37

N O N

27
37
22
41
13
22
40
30

Bapuanr 26

41
41
31
40
24
41
66
41

28
37
34
57

48
26
18

29
37
56
49
7

35
23
28

45

35
37
24
55
30
14

S W W

36
37
37
34
34
35
28
50

O N W N

W W O

W A= W

Bri6opka C26

F1

169
170
171
174
176

175
181
179
175
179

F2

177
172
174
171
170

175
176
176
177
177

176
172
184
177
180

Ko BceM BapuanTam.




Bribopka A27
1 01311400111
1 01 022110001
022022010000
2110120221200
Bri6opka B27

187 193 199 197 196 184 200
193 195 197 199 202 193 190
184 197 205 178 191 200 223
207 183 195 184 175 195 212
189 194 185 213 192 200 194
183 199 203 185 199 196 196
189 189 190 175 190 193 209
190 192 191 185 202 173 184
193 185 168 192 193 205 171

Bapuanr 27

WO

193
197
188
197
173
188
190
176
193

198
195
192
194
206
169
183
199
191

191
182
188
184
163
196
191
182
206

N S T S R —

193
201
194
175
204
190
193
186
187

N o O O

188
202
183
198
174
205
191
189
193

Ne

[ S N O R

F1

178
174
172
175

Ko BceM BapuanTam.

130
179
183
180

Bribopka C27

F2

176
173
172
173

181
171
184
182

176
177
176
179



35
47
53
52
57
44
44

Bri6opka A28

0

0
0
0

0
0
0

0
0
2
1

Bribopka B28
50 39
52 48

57
42
55
46
36
49
53

48
55
48
47
54
53
43
62
44

56
46
42
59
39
56
46
50
50

o O O

49
37
42
54
53
57
59
42
47

44
51
54
53
42
42
52
53
48

39
52
33
55
49
53
52
41
43

42
45
44
34
45
50
64
44
51

Bapuanr 28

56
46
56
53
48
44
46
49
55

MDD W W

46
51
44
50
50
46
46
49
64

o O D

39
43
43
36
48
59
49
52
52

50
49
41
53
56
62
53
62
43

S o O

B W NN =

o O B W

SR

Bri6opka C28

Fl
161
167
153
155

147
154
169
144

176
174
170
166

F2
143
151
150
156

160
153
165
157

171
159
149
163

Ko BceM BapuanTam.




Bapuant 29

Bribopka A29
4 1 96 11 11 6 5 10 4 10 10 11 10 9 6 6
410 25 6 8 67 2 2 6 12 2 8 8 11 9
7 4 59 7 9 59105 8 6 10 8 8 6 9
8 6 1 3 10 4 8 6 10 9 10 3 6 11 Bhi6opka C29
Ne Fl1 F2
BBIﬁOpKaB29 1 50 77 67 64 80 67
17 25 25 25 32 32 23 24 23 26 29 34 29 26 23 2 84 60 72 62 62 67
3 71 58 75 66 73 73
21 21 19 27 17 22 31 23 23 26 37 15 12 32 23
4 74 60 73 71 82 48
25 45 27 38 8 19 25 15 24 23 39 21 29 22 22
5 74 72 75 61 77 53

24 21 24 31 22 23 31 24 26 19 17 26 25 30 18
32 32 37 28 29 18 18 24 28 18 28 18 28 25 14
18 26 27 26 20 33 24 33 33 36 22 19 25 23 23
33 25 32 24 33 17 15 26 25 21 37 24 36 28 37
19 25 21 23 27 32 12 25 23 28 18 41 21 26 35
31 21 16 27 34 16 30 20 24 16 20 33 21 31 22

Ko BceM BapuanTam.




Bapuant 30

Bribopra A30
6 6 5 6 11 8 7 4 4 8 3 2 3 9 7
6 9 5 8 8 7 10 8 6 9 9 10 3 10 5
7 6 8 9 9 3 8 4 11 4 6 9 2 8 7
7 7 8 4 3 6 11 10 2 3 8 6 8 2 3
Bribopia B30 BriGopxka D30
57 61 60 63 66 68 64 72 69 59 71 62 69 57 61 Ne Fl )

58 60 66 59 62 64 53 50 50 55 70 61 77 70 65
66 72 71 60 74 62 49 62 76 66 64 62 60 53 65
49 79 58 73 61 63 64 59 55 70 62 61 68 69 67
64 42 73 62 69 60 64 69 62 67 67 T2 57 51 77
58 63 71 73 68 80 54 64 53 64 68 58 73 68 6l
54 73 59 69 60 67 57 54 69 55 70 65 61 65 62
71 55 67 57 64 70 55 65 69 65 65 60 66 63 74
60 54 75 62 74 63 64 T6 59 71 68 55 68 61 57
73 54 57 56 65 53 64 58 67 48 66 68 55 77 59

1 8 71 74 73 70 64
2 43 67 48 75 74 69
3 54 61 60 62 87 79
4 79 77 4 60 74 90

Orj1aBJIEHHE.

— — Ko BceMm BapuaHTam.




OrjaBjieHUeE.

TABJIULIA 3HAYEHUI ®VHKIMH @ x )=

ITPUJIOKEHHUE 2

0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

0,3989
3970
3910
3814
3683
3521
3332
3123
2897
2661

3989
3965
3902
3802
3668
3503
3312
3101
2874
2637

3989
3961
3894
3790
3652
3485
3292
3079
2850
2613

3988
3956
3885
3778
3637
3467
3271
3056
2827
2589

3986
3951
3876
3765
3621
3448
3251
3034
2803
2565

3984
3945
3867
3752
3605
3429
3230
3011
2780
2541

3982
3939
3857
3739
3589
3410
3209
2989
2756
2516

3980
3932
3847
3726
3572
3391
3187
2966
2732
2492

3977
3925
3836
3712
3555
3372
3166
2943
2709
2468

3973
3918
3825
3697
3538
3352
3144
2920
2685
2444




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

1,4

2

1,5
1,6

2

1,7
1,8

2

1,9

2,0
2,1
2,2

>

2,3
2,4

2

2,5
2,6

2

2,7
2,8

2

2,9

0,2420
2179
1942
1714
1497
1295
1109
0940
0790
0656

0,0540
0440
0355
0283
0224
0175
0136
0104
0079
0060

2396
2155
1919
1691
1476
1276
1092
0925
0775
0644

0529
0431
0347
0277
0219
0171
0132
0101
0077
0058

2371
2131
1895
1669
1456
1257
1074
0909
0761
0632

0519
0422
0339
0270
0213
0167
0129
0099
0075
0056

2347
2107
1872
1647
1435
1238
1057
0893
0748
0620

0508
0413
0332
0264
0208
0163
0126
0096
0073
0055

2323
2083
1849
1626
1415
1219
1040
0878
0734
0608

0498
0404
0325
0258
0203
0158
0122
0093
0071
0053

2299
2059
1826
1604
1394
1200
1023
0863
0721
0596

0488
0396
0317
0252
0198
0154
0119
0091
0069
0051

2275
2036
1804
1582
1374
1182
1006
0848
0707
0584

0478
0387
0310
0246
0194
0151
0116
0088
0067
0050

2251
2012
1781
1561
1354
1163
0989
0833
0694
0573

0463
0379
0303
0241
0189
0147
0113
0086
0065
0048

2227
1989
1758
1539
1334
1145
0973
0818
0681
0562

0459
0371
0297
0235
0184
0143
0110
0084
0063
0047

2203
1965
1736
1518
1315
1127
0957
0804
0669
0551

0449
0363
0290
0229
0180
0139
0107
0081
0061
0046




OrjaBjieHUeE.

3,0
3.1
3,2
3.3
3.4
3.5
3,6
3,7
3.8
3.9

0,0044
0033
0024
0017
0012
0009
0006
0004
0003
0002

0043
0032
0023
0017
0012
0008
0006
0004
0003
0002

0042
0031
0022
0016
0012
0008
0006
0004
0003
0002

0040
0030
0022
0016
0011
0008
0005
0004
0003
0002

0039
0029
0021
0015
0011
0008
0005
0004
0003
0002

0038
0028
0020
0015
0010
0007
0005
0004
0002
0002

0037
0027
0020
0014
0010
0007
0005
0003
0002
0002

0036
0026
0019
0014
0010
0007
0005
0003
0002
0002

0035
0025
0018
0013
0009
0007
0005
0003
0002
0001

0034
0025
0018
0013
0009
0006
0004
0003
0002
0001




ITPUJIOKEHUE 3

OrjaBjieHUeE.

TABJHIIA 3HAUEHHI ®YHKITHU JIATLJIACA $(x) = \/;_ je_ dt
Ty
x D(x) x D(x) x D(x) x D(x) X D(x) x D(x)
0,00 | 0,0000 | 0,44 | 0,1700 | 0,88 | 0,3106 | 1,32 | 0,4066 | 1,76 | 0,4608 | 2.40 | 0,4918
0,01 | 0,0040 | 0,45 | 0,1736 | 0,89 | 0,3133 | 1,33 | 0,4082 | 1,77 | 04616 | 2.42 | 0,4922
0,02 | 0,0080 | 0,46 | 0,1772 | 0,90 | 0,3159 | 1,34 | 0,4099 | 1,78 | 0,4625 | 2.44 | 0,4927
0,03 | 0,0120 | 0,47 | 0,1808 | 0,91 | 0,3186 | 1,35 | 04115 | 1,79 | 0,4633 | 2.46 | 0,4931
0,04 | 0,0160 | 0,48 | 0,1844 | 0,92 | 0,3212 | 1,36 | 0,4131 | 1,80 | 04641 | 2.48 | 0,4934
0,05 | 0,0199 | 0,49 | 0,1879 | 0,93 | 0,3238 | 1,37 | 0,4147 | 1,81 | 04649 | 2.50 | 0,4938
0,06 | 0,0239 | 0,50 | 0,1915 | 0,94 | 0,3264 | 1,38 | 0,4162 | 1,82 | 04656 | 252 | 0,4941
0,07 | 0,0279 | 0,51 | 0,1950 | 0,95 | 0,3289 | 1,39 | 0,4177 | 1,83 | 04664 | 2.54 | 0,4945
0,08 | 0,0319 | 0,52 | 0,1985 | 0,96 | 0,3315 | 1,40 | 0,4192 | 1,84 | 04671 | 2,56 | 0,4948
0,09 | 0,0359 | 0,53 | 0,2019 | 0,97 | 0,3340 | 1,41 | 0,4207 | 1,85 | 04678 | 2,58 | 0,4951
0,10 | 0,0398 | 0,54 | 0,2054 | 0,98 | 0,3365 | 1,42 | 04222 | 1,86 | 04686 | 2.60 | 0,4953
0,11 | 0,0438 | 0,55 | 0,2088 | 0,99 | 0,3389 | 1,43 | 04236 | 1,87 | 0,4693 | 2.62 | 0,4956
0,12 | 0,0478 | 0,56 | 0,2123 | 1,00 | 0,3413 | 1,44 | 0,4251 | 1,88 | 0,4699 | 2.64 | 0,4959
0,13 | 0,0517 | 0,57 | 0,2157 | 1,01 | 0,3438 | 1,45 | 0,4265 | 1,89 | 04706 | 2.66 | 0,4961
0,14 | 0,0557 | 0,58 | 0,2190 | 1,02 | 0,3461 | 1,46 | 0,4279 | 1,90 | 04713 | 2.68 | 0,4963
0,15 | 0,0596 | 0,59 | 0,2224 | 1,03 | 0,3485 | 1,47 | 04292 | 1,91 | 04719 | 2,70 | 0,4965
— —_



0,16
0,17
0,18
0,19
0,20
0,21
0,22
0,23
0,24
0,25
0,26
0,27
0,28
0,29
0,30

0,0636
0,0675
0,0714
0,0753
0,0793
0,0832
0,0871
0,0910
0,0948
0,0987
0,1026
0,1064
0,1103
0,1141
0,1179

0,60
0,61
0,62
0,63
0,64
0,65
0,66
0,67
0,68
0,69
0,70
0,71
0,72
0,73
0,74

0,2257
0,2291
0,2324
0,2357
0,2389
0,2422
0,2454
0,2486
0,2517
0,2549
0,2580
0,2611
0,2642
0,2673
0,2703

1,04
1,05
1,06
1,07
1,08
1,09
1,10
1,11
1,12
1,13
1,14
1,15
1,16
1,17
1,18

0,3508
0,3531
0,3554
0,3577
0,3599
0,3621
0,3643
0,3665
0,3686
0,3708
0,3729
0,3749
0,3770
0,3790
0,3810

1,48
1,49
1,50
1,51
1,52
1,53
1,54
1,55
1,56
1,57
1,58
1,59
1,60
1,61
1,62

0,4306
0,4319
0,4332
0,4345
0,4357
0,4370
0,4382
0,4394
0,4406
0,4418
0,4429
0,4441
0,4452
0,4463
0,4474

1,92
1,93
1,94
1,95
1,96
1,97
1,98
1,99
2,00
2,02
2,04
2,06
2,08
2,10
2,12

0,4726
0,4732
0,4738
0,4744
0,4750
0,4756
0,4761
0,4767
0,4772
0,4783
0,4793
0,4803
0,4812
0,4821
0,4830

2,72
2,74
2,76
2,78
2,80
2,82
2,84
2,86
2,88
2,90
2,92
2,94
2,96
2,98
3,00

0,4967
0,4969
0,4971
0,4973
0,4974
0,4976
0,4977
0,4979
0,4980
0,4981
0,4982
0,4984
0,4985
0,4986

0,49865



0,30
0,31
0,32
0,33
0,34
0,35
0,36
0,37
0,38
0,39
0,40
0,41
0,42
0,43

OrjaBjieHUeE.

0,1179
0,1217
0,1255
0,1293
0,1331
0,1368
0,1406
0,1443
0,1480
0,1517
0,1554

0,1591
0,1628

0,1664

0,74
0,75
0,76
0,77
0,78
0,79
0,80
0,81
0,82
0,83
0,84
0,85
0,86
0,87

0,2703
0,2734
0,2764
0,2794
0,2823
0,2852
0,2881
0,2910

0,2939
0,2967
0,2995
0,3023
0,3051

0,3078

1,18
1,19
1,20
1,21
1,22
1,23
1,24
1,25
1,26
1,27
1,28
1,29
1,30
1,31

0,3810
0,3830
0,3849
0,3869
0,3883
0,3907
0,3925
0,3944
0,3962
0,3980
0,3997

0,4015
0,4032

0,4049

1,62
1,63
1,64
1,65
1,66
1,67
1,68
1,69
1,70
1,71
1,72
1,73
1,74
1,75

0,4474
0,4484
0,4495
0,4505
0,4515
0,4525
0,4535
0,4545

0,4554
0,4564
0,4573
0,4582
0,4591

0,4599

2,12
2,14
2,16
2,18
2,20
2,22
2,24
2,26
2,28
2,30
2,32
2,34
2,36
2,38

0,4830
0,4838
0,4846
0,4854
0,4861
0,4868
0,4875
0,4881

0,4887
0,4893
0,4898
0,4904
0,4909

0,4913

3,00
3,20
3,40
3,60
3,30
4,00
4,50
5,00

0,49865
0,49931
0,49966
0,499841
0,499928
0,499968
0,499997
0,499997



OrjaBjieHUeE.

PACIIPE/IEJIEHUE ITYACCOHAPF, (k) = 20 e

ITPHJIOKEHHE 4

;Lfc

i

A=0.2

A=03

A=04

A=0,5

A=06

A=07

1=0,8

o N . I ]

0,9048
0,0905
0,0045
0,0002

0,8187
0,1637
0,0164
0,0011
0,0001

0,7408
0,2222
0,0333
0,0033
0,0003

0,6703
0,2681
0,0536
0,0072
0,0007
0,0001

0,6065
0,3033
0,0758
0,0126
0,0016
0,0002

0,5488
0,3293
0,0988
0,0198
0,0030
0,0004

0,4966
0,3476
0,1217
0,0284
0,0050
0,0007
0,0001

0,4493
0,3595
0,1438
0,0383
0,0077
0,0012
0,0002

0,4066
0,3659
0,1647
0,0494
0,0111
0,0020
0,0003

A=1

(O LY B

0,3679
0,3679
0,1839
0,0613
0,0153
0,0031

0,1353
0,2707
0,2707
0,1804
0,0902
0,0361

0,0498
0,1494
0,2240
0,2240
0,1680
0,1008

0,0183
0,0733
0,1465
0,1954
0,1954
0,1563

0,0067
0,0337
0,0842
0,1404
0,1755
0,1755

0,0025
0,0149
0,0446
0,0892
0,1339
0,1606

0,0009
0,0064
0,0223
0,0521
0,0912
0,1277

0,0003
0,0027
0,0107
0,0286
0,0572
0,0916

0,0001
0,0011
0,0050
0,0150
0,0337
0,0607

0,0000
0,0005
0,0023
0,0076
0,0189
0,0378
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

0,0031
0,0005
0,0001

0,0361
0,0120
0,0034
0,0009
0,0002

0,1008
0,0504
0,0216
0,0081
0,0027
0,0008
0,0002
0,0001

0,1563
0,1042
0,0595
0,0298
0,0132
0,0053
0,0019
0,0006
0,0002
0,0001

0,1755
0,1462
0,1044
0,0653
0,0363
0,0181
0,0082
0,0034
0,0013
0,0005
0,0002

0,1606
0,1606
0,1377
0,1033
0,0688
0,0413
0,0213
0,0126
0,0052
0,0022
0,0009
0,0003
0,0001

0,1277
0,1490
0,1490
0,1304
0,1014
0,0710
0,0452
0,0263
0,0142
0,0071
0,0033
0,0014
0,0006
0,0002
0,0001

0,0916
0,1221
0,1396
0,1396
0,1241
0,0993
0,0722
0,0481
0,0296
0,0169
0,0090
0,0045
0,0021
0,0009
0,0004
0,0002
0,0001

0,0607
0,0911
0,1171
0,1318
0,1318
0,1186
0,0970
0,0728
0,0504
0,0324
0,0194
0,0109
0,0058
0,0029
0,0014
0,0006
0,0003
0,0001

0,0378
0,0631
0,0901
0,1126
0,1251
0,1251
0,1137
0,0948
0,0729
0,0521
0,0347
0,0217
0,0128
0,0071
0,0037
0,0019
0,0009
0,0004
0,0002
0,0001
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[TPUJIOXKEHUE 5

t - pacnipeaesnieHue(pacrpeaerneHue CTbIOAeHTA)

Pit>t)=a u Plf|>1t,) =

YHcio | YpoBeHb 3HAUNMOCTH ¢¢ (JBYCTOPOHHAA KPHTHUECKAT
cTeleHel o0ImacTs )
CBOCOIEI
. 0,10 0,05 0,02 0,01 0,002 0,001
1 6,31 12,7 31,82 63,7 318,3 | 637,0
2 2,92 4,30 6,97 9,92 22,33 31,6
3 2,35 3,18 4,54 5,84 10,22 12,9
4 2,13 2,78 3,75 4,60 7,17 8,61
5 2,01 2,57 3,37 4,03 5,89 6,86
6 1,94 2,45 3,14 3,71 5,21 5,96
7 1,89 2,36 3,00 3,50 4,79 5,40
8 1,86 2,31 2,90 3,36 4,50 5,04
9 1,83 2,26 2,82 3,25 4,30 4,78
10 1,81 2,23 2,76 3,17 4,14 4,59
11 1,80 2,20 2,72 3,11 4,03 4,44
12 1,78 2,18 2,68 3,05 3,93 4,32




13
14
15
16
17
18
19
20
21
22
23
24
25

1,77
1,76
1,75
1,75
1,74
1,73
1,73
1,73
1,72
1,72
1,71
1,71
1,71

2,16
2,14
2,13
2,12
2,11
2,10
2,09
2,09
2,08
2,07
2,07
2,06
2,06

2,65
2,62
2,60
2,58
2,57
2,55
2,54
2,53
2,52
2,51
2,50
2,49
2,49

3,01
2,08
2,95
2,92
2,90
2,88
2,86
2,85
2,83
2,82
2,81
2,80
2,79

3,85
3,79
3,73
3,69
3,65
3,61
3,58
3,55
3,53
3,51
3,49
3,47
3,45

4,22
4,14
4,07
4,01
3,96
3,92
3,88
3,85
3,82
3,79
3,77
3,74
3,72
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26
27
28
29
30
40
60
120

1,71 2,06 2,48 2,78 3,44 3,71
1,71 2,05 2,47 2,77 3,42 3,69
1,70 2,05 2,46 2,76 3,40 3,66
1,70 2,05 2,46 2,76 3,40 3,66
1,70 2,04 2,46 2,75 3,39 3,65
1,68 2,02 2,42 2,70 3,31 3,55
1,67 2,00 2,39 2,66 3,23 3,46
1,66 1,98 2,36 2,62 3,17 3,37
1,64 1,96 2,33 2,58 3,09 3,29
0,05 0,025 0,01 0,005 0,001 | 0,0005

(0JTHOCTOPOHHAA KpUTHUeCcKasd 00IacTh )

VpO BCHb 3HAUHMMOCTH
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ITPUITIOXEHUE 6

X* - pacnpeneienne (pacupeneaenne Ilmpcona) P(y’ >x )=«

Uucno YpoBeHb 3HAUUMOCTU &

CTereHen

cpobomsl | 0,01 0,025 | 0,05 0,1 0,9 0,95 0,975 0,99
k
1 6,6 5,0 3,8 2,706 | 0,0158 [ 0,0039 | 0,00098 | 0,00016
2 9,2 7,4 6,0 4,605 | 0,211 0,103 0,051 0,020
3 11,3 9,4 7,8 6,251 0,584 | 0,352 0,216 0,115
4 13,3 11,1 9,5 7,779 | 1,064 | 0,711 0,484 0,297
5 15,1 12,8 11,1 9,236 | 1,610 1,15 0,831 0,554
6 16,8 14,4 12,6 | 10,645 | 2,204 1,64 1,24 0,872
7 18,5 16,0 141 | 12,017 | 2,833 2,17 1,69 1,24
8 20,1 17,5 15,5 | 13,362 | 3,490 2,73 2,18 1,65
9 21,7 19,0 16,9 | 14,684 | 4,168 3,33 2,70 2,09
10 23,2 20,5 183 | 15987 | 4,865 3,94 3,25 2,56
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

24,7
26,2
27,7
29,1
30,6
32,0
33,4
34,8
36,2
37,6
38.9
40,3
41,6
43,0
44,3
45,6
47,0
48,3
49,6
50,9

21,9
233
24,7
26,1
27,5
28,8
30,2
31,5
32,9
34,2
35,5
36,8
38,1
39,4
40,6
41,9
43,2
44,5
45,7
47,0

19,7
21,0
224
23,7
25,0
26,3
27,6
28,9
30,1
31,4
32,7
33,9
35,2
36,4
37,7
38,9
40,1
41,3
42,6
43,8

17,275
18,549
19,812
21,064
22,307
23,542
24,769
25,989
27,204
28,412
29,615
30,813
32,007
33,196
34,382
35,563
36,741
37,916
39,087
40,256

5,578

6,304

7,042

7,790

8,547

9,312

10,085
10,865
11,615
12,443
13,240
14,041
14,848
15,659
16,473
17,292
18,114
18,939
19,768
20,599

4,57
5,23
5,89
6,57
7,26
7,96
8,67
9,39
10,1
10,9
11,6
12,3
13,1
13,8
14,6
15,4
16,2
16,9
17,7
18,5

3,82
4,40
5,01
5,63
6,26
6,91
7,56
8,23
8,91
9,59
10,3
11,0
11,7
12,4
13,1
13,8
14,6
15,3
16,0
16,8

3,05
3,57
4,11
4,66
5,23
5,81
6,41
7,01
7,63
8,26
8,90
9,54
10,2
10,9
11,5
12,2
12,9
13,6
14,3
15,0




[TPUJIOZKEHHUE 7

F -pacnpenenenne (pacnpenesnenne @uuepa)

PF>f)=a

Y poBeHb 3HaYHMOCTHR = 0,01

1 2 3 4 5 6 7 8 9 10 11 12

114052 4999 | 5403 | 5625| 5764 | 5889 | 5928 | 5981 | 6022 | 6056 6082 | 6106
2| 98,49] 99,01| 90,17| 99,25 99,33| 99,30| 99,34| 99,36| 99,36| 99,40| 99,41 | 99,42
31 3412 30,81 29,46| 28,71| 28,24 2791| 27,67| 27,49| 27,34| 27,23 27,13| 27,05
41 21,20| 18,00| 16,69| 15,98| 15,52| 1521 | 14,98 14,80| 14,66| 14,54| 14,45| 14,37
31 16,26( 13,27| 12,06| 11,39( 10,97| 10,67| 10,45| 10,27| 10,15| 10,05| 9,96 | 9,89
6 | 13,74| 1092 9,78 | 9,15 | 8,75 | 847 | 826| 8,10 | 798| 787 7,79 | 7,72
71 1225] 9,55 845 | 785 | 746 | 7,19 | 7,00 684 | 671 | 6,62| 6,54 | 6,47
81 11,26 865 | 7,59 | 7,01 | 6,63 | 637 | 6,19| 6,03 | 591 | 582 | 5,74 | 567
91 10,56 8,02 | 699 | 642 | 6,06 | 580 | 562 547 | 535| 526 518 | 511
101 10,04 7,56 | 6,55| 599 | 5,64 | 539 | 521 | 5,06| 495| 4,85 4,78 | 4,71
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11| 986] 7,20| 6,22| 5.67| 532| 5,07| 4.88] 4,74| 4,63| 4,54| 4,46| 4,40

12| 933] 6,93| 5,95| 5,41| 5,06| 4.82| 4,65| 4,50| 4,39| 4,30 4,22| 4,16

13| 9.07| 6,70| 5,74| 5,20| 4,86| 4.62| 4,44| 430| 4,19| 4,10| 4,02| 3,96

14| 886| 6,51| 5,56| 5,03| 4,69| 4,46 4,28| 4,14| 4,03| 3,94/ 3,86 3,80

15| 8.68| 6,36| 5,42| 4,89 4,56| 4,32 4,14| 4,00| 3.80| 3,80| 3,73| 3,67

16| 853| 6,23| 5,29| 4,77| 4,44| 4,20| 4,03| 3,89| 3,78| 3,69| 3,61| 3,55

17| 840/ 6,11| 5,18| 4,67| 4,34| 4,10| 3,93| 3,79| 3,68| 3,59| 3,52| 3,45

Vp oBeHD sHamMOCTHA = 0,05

]:1 1 2 3 5 6 7 8 10 11 12
1| 161 | 200 | 216 | 225 | 230 | 234 | 237 | 239 | 241 | 242 | 243 | 244
2 | 18,51 19,00| 19,16] 19,25| 19,30| 19,33| 19,36| 19,37| 19,38| 19,39| 19,40 19,41
3| 10,13 955| 928 | 9,12| 9,01 | 894 | 883 | 8,84 | 881 | 8,78 | 876 | 8,74
41 771 | 694 | 659 | 639| 626| 6,16| 6,09| 6,04 | 600| 596| 593 | 5091
5| 661 579| 541 5,19| 505| 495 | 483 | 4,82 | 478 | 4,74 | 4,70 | 4,68
6| 599 514 | 476 | 4,53 | 439 | 428 | 421| 4,15| 4,10| 4,06 | 4,03 | 4,00
71 559 474 | 435| 412 | 397 | 387 | 3,79 | 3,73 | 3,68 | 3,63 | 3,60 | 3,57
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10
11
12
13
14
15
16
17

5,32
5,12
4,96
4,84
4,75
4,67
4,60
4,54
4,49
4,45

4,46
426
4,10
3,98
3,88
3,80
3,74
3,68
3,63
3,59

4,07
3,86
3,71
3,59
3,49
3,41
3,34
3,29
3,24
3,20

3,84
3,63
3,48
3,36
3,26
3,18
3,11
3,06
3,01
2,96

3,69
3,48
3,33
3,20
3,11
3,02
2,96
2,90
2,85
2,81

3,58
3,37
3,22
3,09
3,00
2,92
2,85
2,79
2,74
2,70

3,50
3,29
3,14
3,01
2,92
2,84
2,77
2,70
2,66
2,62

3,44
3,23
3,07
2,95
2,85
2.77
2,70
2,64
2,59
2,55

3,39
3,18
3,02
2,90
2,80
2,72
2,65
2,59
2,54
2,50

3,34
3,13
2,97
2,86
2,76
2,67
2,60
2,55
2,49
2,45

3,31
3,10
2,94
2,82
2,72
2,63
2,56
2,51
2,45
2,41

3,28
3,07
2,91
2,79
2,69
2,60
2,53
2,48
2,42
2,38




