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1. IMosicHUTeNLHAA 3aNMHUCKA

1.1. Kparkas XxapakTepHMCTHKA [IMCHUIUVIMHBI, ee uHeJad U 3axayd. Mecro
NMPAKTU4YECKUX PadoT B Kypce AUCHUNIIHHBI

Jucuunnuna EH.03 «Teopust BeposTHOCTEH M MareMaTH4ecKasi CTATUCTUKA) SIBIISIETCS
4acThl0 pabouell OCHOBHOW o0Opa3zoBaTenbHON mporpammbl B coorBercTBHH ¢ PI'OC mo
cnenuansHocTy CITO 09.02.07 «MHpOopMaIimoHHbIE CHCTEMBI B IPOTPAMMHUPOBAHHE.

Hucuummuaa uzydaercs B |l cemectpe. B menom paGoueit mporpaMMoit mpeaycMOTpeHO
20 4yacoB Ha BBINOJHEHHE MPAKTHUYECKUX paboT, yTo cocraBiseT 13 % or obs3arenbHOU
ayIUTOPHOM HArpy3KkH, KOTopas cocTaBisieT 44 daca, MpuU 3TOM MaKCHUMallbHash Harpyska
cocraBisieT 58 Jaca.

[lenp HACTOSIIMX METOMUYECKUX PEKOMEHIANMN: OKa3aHWE MOMOIIM OO0yJaromuMcs B
BBITIOJIHGHUM TpakTHdeckux pabor mo guciumumHe EH.03 «Teopust BeposTHOCTEH U
MaTeMaTHYeCKash CTATHCTHKA», KAYECTBCHHOE BBIMOJTHEHHE KOTOPBHIX MOMOXKET 00ydYaromuMcs
OCBOUTH  00s3aTeNbHBII MHUHUMYM COJCpXKaHUS JAMCUUIUIMHBI W TOJITOTOBUTBHCS K
MIPOMEKYTOUHOU aTTeCTaIlK B JOpME dK3aMeHa.

1.2. Opranusanus ¥ NOPSIA0K NPOBeAeHNsI MPAKTHYECKUX PadoT

[IpakTuueckue pabOTBI MNPOBOJAATCA IOCIAE H3YYEHHsS] TEOPETHUECKOI0 MaTepuaa.
BBenenue npaktuueckux pabOT B y4eOHBIH IMPOLECC CIYKUT CBA3YIOLUIMM 3BEHOM MEXAY
Teopuel U mpakTUKOW. OHM HEOOXOIUMBI I 3aKpPEIUICHUs] TEOPETUUYECKUX 3HAHUM, a TaKxKe
JUI TIOJTYYEHUs NPaKTUUECKUX HaBbIKOB M yMeHuil. Ilpu mpoBeneHuM NpakTHYecKUX paldoT
3a/1aHMS, BBIIOJIHAKOTCSA CTYJACHTOM CAaMOCTOSITENIbHO, C IIPUMEHEHUEM 3HAaHUW M YMEHHH,
YCBOEHHBIX Ha MPEJbIIYLIINX 3aHATUAX, @ TAKXKE C MCIIOJIb30BAaHHUEM HEOOXOJIUMBIX MOSICHEHHH,
MOJIyUYEHHBIX OT Ipenoaasarens. OOyuaronuecs: JOKHBI UMETh METOJIUYECKHE PEKOMEHIAaLUN
[0 BBIMOJHEHUIO MPAKTUYECKUX PAa0OT, KOHCHEKTH! JEKIMHA, U3MEPUTENIbHbIE U YepPTEKHbIE
WHCTPYMEHTHI, CPEJICTBO ISl BBIYMCIICHUM.

1.3. O0mme ykazaHusl 10 BHINOJHEHUIO IPAKTHYECKHUX PadoT

Kypc mnpaktuueckux pabor mno gucuumuimie EH.03 «Teopust BeposTHocTell u
MaTeMaTHUYecKasi CTaTUCTHKAa» mpenycMmarpuBaer mpoBeaenue 10 pabGor (20 wacos),
MOCBSIIIEHHBIX U3Y4YEHHUIO:

- BBIYMCIICHUS BEPOSTHOCTEN CIIOKHBIX COOBITHIA;

- BBIUMCIJIEHUS BEPOSITHOCTEN ClTydaiiHBIX COOBITUH MO (hOpMysIaM MOJTHON BEPOSTHOCTH U
Bbaiieca;

- BbIYMCIIeHUs Xapakrepuctuk J[CB;

- BBIYMCIICHHS BEpPOSTHOCTEM J[UIsI PABHOMEPHO, HOPMAJIbHO M ITOKa3aTEJIBHOTO
pacnpeeseHus CIIy4aiiHON BEJINYUHBL;

- rpapuuecKoro NpeaCTaBICHNs CTAaTUCTUUECKOTO paclpeieIeHHs BBIOOPKH;

- pacueTy CTaTUCTUYECKHUX OLICHOK BEPOATHOCTH I10 YACTOTE;

- MOJICJIMPOBAHUIO CIIyYalHBIX BEJIMYHH;

- (hyHKIMSM CTAaTUCTUYECKOM 00pabOTKH B MaKeTax MPUKJIAIHBIX IPOrPaMM.

[Ipu moAroToBKE K MPOBEACHUIO MPAKTUYECKOH pabOTHl HEOOXOUMO:

* 03HAKOMHUTHCS C LENISIMU MPOBEICHHS IPAKTUYECKON pabOThI;

* 03HaKOMUTKCS C MOPSIAKOM BBITIOJTHEHHS paOOTHI.

[Tocne BBINOJIHEHUS MPAKTUYECKOH pPabOThl OOy4aromMCS K CIEAYIOUEMY 3aHATHIO
0 OopMIISIET OTUET, KOTOPBIH JI0JKEH COJEPKaTh:

* Ha3BaHUE NMPAKTHYECKON pabOTHI, €€ Lellb;

* KpaTKHe, TEOPETHUECKHUE CBEACHUSI 00 U3ydaeMon TeMe;

* BCE HEOOXOIUMBIE, TPETYCMOTPEHHbIE TPAKTUYECKON pabOTOM, pacyueTsl;

* BBIBOJIBI TI0 UTOTaM PabOThI;



¢ OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI.

1.4. Kputepuu olleHKH pe3yJibTATOB BHINOJHEHUSA MPAKTHYECKUX PadoT

Kpurepusimu onieHKH pe3ysbTaTOB padOThl 00yUYaIOMIUXCSI ABIISIOTCS:

- YPOBEHb YCBOCHHS 00yUarOMMMCs y4eOHOTO MaTepHaa,;

- yYMEHHE 00Yy4arolerocsi UCHojab30BaTh TEOPETHUUECKUE 3HAHUS MPU BHIOIHEHUH
IPAKTUYECKUX 3a]au;

— c(OpPMHPOBAHHOCTH OOIINX KOMIIETEHIIHIA:

— OKI1. BeiOupare crnocoObl perieHusi 3aaad MnpohecCHOHAIBHONW AEATeNbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

- OK2. OcymecTBasaTh TIOWUCK, aHAIW3 W HHTEPIpETAIuio  HHPOPMAIIHH,
HE00XO0MMOM ISl BBITOJTHEHUS 331a4 MPO(eCCHOHANBHOM eI TeIbHOCTH

- OK4. PabGorath B KOJUIEKTUBE M KoMmaHJe, 3(p(QeKTHUBHO B3aUMOJCHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM, KIIMEHTaMHU

- OKS.  OcymecTBiaarh  YCTHYO W IHUCbMEHHYIHO  KOMMYHHKAIIMIO  Ha
rOCy/IapCTBEHHOM $I3BIKE C YYETOM OCOOCHHOCTEH COLMATBHOIO U KYJIbTYPHOTO KOHTEKCTa

- OK9. Hcnonws3zoBaTh HHGMOPMALMOHHBIE TEXHOJOTHMH B MPO(ecCHOHATbHOM
JeSITEIbHOCTH

- OK10. ITonb3oBatbest mpodeccHOHANbHON JOKYMEHTAIMEN Ha rocyaapCTBEHHOM
Y UTHOCTPAHHOM SI3bIKaX.

— 000CHOBAaHHOCTh M YETKOCTb HU3JI0KEHHUSI MaTepuaa,

- ypoBeHb 0popMIIeHUS PAOOTHI.

— aHaJIU3 Pe3yJbTaTOB.

Kputepuu onieHHBaHUsI TPAKTHUYECKON pabOThI

Ounenka Kpurepun onenuBanus

PaGora BeImOJIHEHA B OOJHOM 00BEME C  COOJIIOAEHMEM  HEOOXOIMMOU
MOCTIeIOBATEIBHOCTH TPOBEJCHUS, COJEPKUT PE3YNIbTaThl W BBIBOJBI, BCE 3aIIHCH,
TaOJUIIBI, PUCYHKH, YEepTEXH, TpadUKd BBHIMOIHEHBI akKypaTtHo. OOyuaronmiics
BJIAJIEET TEOPETUYECKUM MaTepHaJIOM, dbopmynupyer COOCTBEHHBIE,
CaMOCTOSITeNTbHBIE, 00OCHOBAHHEBIE, MTPEICTABISET TIOJHBIE M Pa3BEPHYTHIE OTBETHI HA
JIONIOJTHUTEIbHBIE BOIPOCHI.

PaGora BbIONHEHa B TOJIHOM o0beMe ¢  CcOOMIOIEHUEM  HEOOXOJUMOM
IIOCJIEZI0BATEIBHOCTU TIPOBEIEHUS, CONEPKUT PE3YyNbTaThl U BBIBOJBI, BCE 3aIUCH,
4 TaOMUIBI, PUCYHKH, YEpTEXH, IpadUKd BBINOJHEHBl akkypaTHo. OOyuarommiics
BJIQICET TEOPETUYECKUM MaTepuaioM, [JOMYyCKas HEe3HayuTelbHble OIIMOKM Ha
JIOTIOJTHUTEIbHBIE BOTIPOCHI.

PaGora BbIoNTHEHA B TOJTHOM 00bEME, COJIEPKUT PE3YJIbTAThl U BHIBOJIBI, BCE 3aIUCH,
TaOMUIBI, PUCYHKH, YEpTEXH, TIpadUKd BBHINOJHEHBl akkypaTHo. OOyuarommiics
BJIAJICET TEOPETHUYECKUM MAaTEpUaJIOM Ha MHUHUMAJIBHO JOMYCTUMOM YpPOBHE,
JIOMyCKasl OIIMOKH Ha JIOTIOJIHUTENbHbIE BOIIPOCHI.

PaGora BEIIOHEHA HE IMOJHOCTHIO. CTYJICHT MNPaKTUYCCKU HC  BJIAJCCT
2 TCOPETUYCCKNM MAaTCpHaJIOM, HOITYCKACT OIINOKU Ipru OTBETC Ha JOIOJHUTCIBHBIC

BOIIPOCHI.




2. TemaTn4yeckoe NJIAHNPOBAHNE MPAKTUYECKHUX PadoT

KoimmuecTBo
4YacoB Ha
HaumenoBanue Tem Bujx 1 HazBaHue padoThl CTyIeHTA
BBINIOJTHEHH e
padoThI
Pazneal | Teopus BeposiTHOCTEH 10
12 BepositTHOCTB IIpakTuyeckasi padora Nel. Beruucnenue 2
o CIIy4aifHOTO COOBITHSI | BEPOATHOCTEH CIOXKHBIX COOBITHI
IpakTnyeckas padora Ne2. Beruucienue
ITonHast BEpOATHOCTH U 9 o .
1.3. . BEPOSTHOCTEW CIIydaifHBIX COOBITHI 11O 2
dopmyna baiieca . .
¢dbopmynaM noaHoH BeposiTHOCTU U baiieca
Yucnossle IIpakTnyeckas padora Ne3. Beruucnenue
15 XapaKTEePUCTUKHI xapaktepuctuk JICB 2
' JUCKPETHOM CIy4aitHOMN
BEJIMYHMHbI
IIpakTnyeckas padora Ne4. Beiuucienue
3aKOHbI paclpeeIeHUs .
. BEPOSTHOCTEN JJIs1 pPABHOMEPHO,
1.7 HEIpEPbIBHON 2
LT HOPMaJIbHO U MOKAa3aTEeJIbHOTO
CIIy4aiiHOM BEJIMYUHBI o .
pacripeiesieHus] cay4aiHOM BeIMYUHbI
3akoH Oosbmux uncen. | [lpakTuyeckasi padora Ne5.
1.8 LenTpanbHas Tectuposanue 1o pasueny «Teopus 2
npeiebHasi TeopeMa BEPOSTHOCTEN»
DJIeMeHThI
Paszneua 2 MaTEeMaTHYECKOM 10
CTATUCTHKHU
N IIpakTuyeckas pabora Ne6.
Bribopotmbiii meTon I'paduueckoe npencraBnenue
2.1 MaTeMaTU4eCKOU p P 2
CTaTUCTHUYECKOTO PACIPEICIICHUS
CTaTUCTUKH
BBIOOPKU
IIpakTyeckas padora Ne7. Pacuer
XapakTepuCTUKU
2.2 CTaTUCTUYECKUX OLIEHOK BEPOSITHOCTH 11O 2
BBIOOpKHU
4acTOTe
IIpakTnyeckas padora Ne§. 2
MoenrpoBaHue caydyaiHbIX BEIHMUUH
MopenupoBanue IIpakTuyeckas padora Ne9. dyHkiuu
24 CIlyJyailHBIX BEJIMYUH. | CTAaTUCTUYECKON 00pabOTKHU B IMaKeTax 2
' MeTto cTaTUCTUYECKUX | MPUKIIAJHBIX IPOrpaMM
UCIBITAHUI IIpakTnyeckas padora Nel(.
TecTupoBanue o pasueny 2
«MareMaTnueckasi CTaTUCTHKA»
Hroro: 20




3. Conep:xanue NpakTHYECKUX PadoT

IIpakTn4yeckas padora Ne 1
«BblunciieHue BepOSITHOCTEH CJI0KHBIX COOBITHID)

Iesb padoThl: HAYYNUTHCS BBIYUCIATH BEPOSTHOCTA CYMMBI COBMECTHBIX U
HECOBMECTHBIX COOBITHI, IPOU3BEICHUS HE3aBUCUMBIX U 3aBUCUMBIX COOBITUH.

Bpem=a evinonnenusn: 90 munym.

Xo/1 BBINIOJTHEHHSI TPAKTHYECKON PadoThI

[IpakTrueckue paboThl HEOOXOIUMO BBIIIOJIHATD B CIIELUATBHBIX TETPAJSX C
yKa3aHWEM HOMEpA, TEMBI, LIeJIei paOOTHl.

1. IT03HAKOMUTBCS C TEOPETUIECKUM MATEPUATIOM.

2. B terpaasx sl MpakTHYECKUX pabOT BBHIMOJHUTH 33JaHUS IO BAPUAHTY,
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

3. Cnarb npenoaaBaTeNio TETPaib A MPAKTHYECKUX PadoT.

KPATKAA TEOPUA U METOANYECKUE PEKOMEH/JIALIMHU

1. Cymmoit A + B 1Byx coObiTuii A 1 B Ha3bIBalOT COOBITHE, COCTOSIIIIEE
B MOSIBJICHHH COOBITHS A, Miau cOOBITHSA B, i 000uX 3THX COOBITHH.
a. Teopema ciokeHUSI BEpPOATHOCTEH HECOBMECTHBIX COOBITHIA.

BeposiTHOCTh MOSABIICHUS] OJJHOTO M3 JABYX HECOBMECTHBIX COOBITHM, paBHA CyMMeE
BEPOSITHOCTEH STUX COOBITHIA:

P (A +B)=P(A) +P(B)

b. Teopema ci0kKeHUSI BepPOATHOCTEH COBMECTHBIX COOBITHIA.
BeposiTHOCTh TOsiBIIEHUST XOTSI ObI OHOTO M3 JBYX COBMECTHBIX COOBITHI paBHA
CyMME BEpOSTHOCTEH OTUX COOBITUHA ©O€3 BEPOATHOCTH UX COBMECTHOTO
MOSIBJICHUS:

P(A+B) =P(A) + P(B) - P(AB)

2. Ilpouseedenuem 1Byx coObiTii A W B HazbiBatoT coObiTHe AB,
COCTOSIIIIEE B COBMECTHOM MOSIBJIEHUU ITUX COOBITUA.
a. Teopema mnpousBegeHuss sl HE3aBUCUMBIX CcOObITHMH. [[nd

HE3aBUCUMBIX COOBITUH BEPOSTHOCTH COBMECTHOTO TOSIBJIEHUSI COOBITHH paBHA
MIPOU3BEJICHUIO BEPOSTHOCTOCTEN ATUX COOBITUH:

P(AB) =P(A) P(B).

b. Teopema yMHO:KeHUsI BEpPOATHOCTEH. BeposSTHOCTH COBMECTHOIO
MOSIBJICHUS JIBYX COOBITUN paBHA MPOU3BEJCHUIO BEPOSTHOCTH OJHOTO M3 HUX HA
YCIOBHYKO BE€POSATHOCTBH APYrOro, BBIUUCICHHYIO B IPEANOJIOKEHUU, UTO IIEPBOE
COOBITHE YK€ HACTYIIHIIO:

P(AB) = P(A) Pa(B).

3. Bepoamnocmo noseienus xomsa 0bl 00HO20 U3 HE3AGUCUMBIX
coovimuil.

Ecnu cobbitust Ai, Az, As,... An HE3aBUCHUMBI B COBOKYITHOCTH, MPUYEM
P(A1) = p1, P(A2) = p2, P(A3) = ps u T.4.; Q1, 02, 03, ..., On — BEPOATHOCTH
MIPOTUBOIOJIOKHBIX COOBITHH.

BepositHOCTh HacTymieHUs COOBITUST A, COCTOSIIIIETO0 B HACTYIUICHUHM XOTS
OBI OTHOTO U3 COOBITUH Aj, Ay, As,... AppaBHa:



P(A) = 1 - qquqS...qn,
4. Bepoamnocmub nosaenenus moapsko 00H020 U3 08yx coobimuil.

P(A) = p1g2 + p2Q:

KOHTPOJIBHBIE BOITPOCBHI
1. UemM ornuuaercss  omepanus — CIOXKEHUS ~ BEpPOSTHOCTEH  OT
MPOU3BEICHU?
2. 3anummTe CcrnocoObl, KOTOPHIMH MOXHO PaCCUUTATh BEPOSITHOCTh

MOABJIEHUA XOTS ObI OJHOTO COOBITHS?

IpakTHuyeckas 4acTb
Bapuanr 1

1. Cpean cotpynuukoB Qupmbel 28% 3HAIOT aHIIMHACKHUNA s3bIK, 30% —
HEMEIKUW; aHrIuiUCcKui u Hemeukuit — 8%. HailTu BepoATHOCTH TOTO, 4YTO
CJIy4aitHO BHIOpaHHBINA COTPYAHUK (DUPMBI 3HAET XOTS OBl OJIH SA3BIK.

2. IlpousBosutrcs 6GoMOOMETaHHE MO TPEM CKJIagaM OOEMpPUITAcOB, MPUYEM
cOpackiBaeTcsa ogHa 6omOa. BepositHocTh monamanus B nepsbiid ckiaa 0,025; Bo
BTOopoil — 0,03; B Tpetuit 0,019. [Ipn nonagaHuu B OAMH U3 CKIIAJIOB B3PHIBAIOTCS
Bce TpHu. HailTu BEpOSATHOCTH TOTO, YTO CKJIAJIbI OYyT B30OPBaHBbI.

3. Nmeercs 3 smuka, conepkamux no 15 geraneit. B nepsom simuke 5, BO
BTOpOM 7 ® B TpeTheM 10 cranmapTHbIX Aertaner. M3 kaxaoro smuka Haynady
BBIHUMAIOT I10 OJTHOU JieTanu. HallTu BEpOSITHOCTh TOTO, YTO BCE AETAIIA OKAXKYTCA
CTaHJAPTHBIMU.

4. Otnen TEXHUYECKOTO KOHTPOJISA MPOBEPSET M3ACNHS Ha CTaHAAPTHOCTD.
BepoaTtHOCTH TOTO, YTO M3AeNHe CTaHAapTHO, paBHa 0,9. Haltu BeposATHOCTH
TOT0, YTO U3 JBYX MPOBEPEHHBIX U3ACIHI TOJBKO OJTHO CTaHJAPTHOE.

5. Ha monke crosar 6 ydeOHHMKOB 1o MaremaTuke W 3 mo mHpopmaruke. C
MOJIKM Haynauy Oepercs cHayana ojauH ydeOHuk. [lorom Bropoi. Haiitu
BEPOSITHOCTh, UTO TIEpBasi B3ATasi KHUTA OyJeT y4eOHMKOM 10 MH(pOpMaTHKe, a
BTOpasi y4eOHMKOM 10 MaTeMaTHKeE.

6. VYcTpoWcTBO COAEPXKUT JBa HE3aBUCHUMO pPaOOTAIONIUX DJIEMEHTA.
BepositTHOocTH OTKasza 3j€eMEeHTOB cooTBeTcTBeHHO paBHbl 0,05 u 0,08. Hailitu
BEPOSITHOCTH OTKAa3a yCTPOMCTBA, €CIU JJIA ITOTO JOCTATOYHO, YTOOBI OTKa3al
XOTs OBl OJTUH AJIEMEHT.

7. Ha cremnaxxe OMONMMOTEKHM B CIy4yalHOM TMOpPSJIKE paccTaBieHo 15
y4eOHUKOB, TPUYEM IISITh U3 HUX B meperuieTe. bubnmnorekaps Oeper Haynauy Tpu
yueOHuKka. HailTu BEpOSITHOCTh TOTO, YTO, XOTSI Obl OJMH U3 B3SITHIX Y4COHHKOB
OKaXkeTcsl B meperuiete (coobitue A). Pewums 3a0ayvy 08yms cnocobamu.

Bapuanr 2

1. Umeercs 3 smuka, coaepxkamumx no 20 neraneil. B nepBom simvike 12, Bo
BTOPOM 5 W B TpeTheM 9 cTaHjapTHBIX AeTaneil. M3 Kaxkaoro sinuka Haygady
BBIHUMAIOT I10 OJTHOU JieTanu. HaiiTu BEpOSITHOCTh TOTO, YTO BCE AETAIIA OKAXKYTCA
CTaHJAPTHBIMHU.



2. B osnexTpuueckyio ILenb MOCIEeNI0BaTeIbHO BKIIOYEHBI TPU DIIEMEHTA,
paboTaroniye HE3aBUCUMO OJIMH OT JpYyroro. BeposiTHOCTH OTKa30B MEpPBOTO,
BTOPOT'O M TPETHETO 3JIEMEHTOB COOTBETCTBEHHO paBHbI: p, = 0,1; p, = 0,15; p, =
0,2. HaiiTi BEpOATHOCTBH TOTO, YTO TOKA B 1IeNHU HE OyaeT (He paboTaet XOTs ObI 1
AJIEMEHT).

3. Cpemu ctyneHtoB rpynmbl 15% uUMEIOT OTIMYHBIE OIEHKUA 110
marematuke, 34% — mo ucropuu. IIpu s3Tom 12% SBIAIOTCA OTIMYHHUKAMHU IO
obeuMm auctuiuinHamM. HaillTu BeposATHOCTh TOro, YTO CIy4YyailHO BBIOPAHHBIM
CTYJEHT YYUTCA Ha KOTIMYHO» XOTS OBl 110 OTHOM AUCIUIUIAHE.

4. B smuke 10 getaneid, u3 KOTOPBIX YeThIpe okparieHbl. COOpIUK Hay1aqy
B3sU1 TpU AeTayii. HaliTh BEpOSITHOCTD TOTO, UTO XOTS OBl OZJHA U3 B3SITHIX JAETANIEH
oKkpatieHa. Pewums 3a0ayy 08yMs CHocobamu.

5. B smmke HaxomuTcs 8 CTaHAAPTHBIX M 6 HECTaHAAPTHBIX JAETaJIH.
Haynauy BbelHMMaeTcss cHayana OJHa JeTajlb, a @OoTOM BTopas. Haiitu
BEPOSITHOCTb, YTO II€pPBas B3ATas JeTallb CTAHIAPTHAs, a BTOpasl HECTaHIapTHAs.

6. W3 maptum wuzgenuil ToBapoBel OTOMpPAET M3/ENHs BBICIIETO COpTa.
BeposTHOCTB TOr0, 4TO HayJJady B3sATOE U3JIEIUE OKAXKETCS BBICIIETO COPTa, PaBHA
0,8. HaiiTu BEpOSITHOCTH TOrO, YTO U3 JBYX MPOBEPEHHBIX W3JEIUN TOJBKO OJIHO
BBICIIIETO COPTA.

7. Macrep obcmyxkuBatot 5 ctaHkoB. 20% pabodero BpeMeHH OH MPOBOAUT
y nepBoro craika, 10% - y Broporo, 15% -y tpetsero, 25% - y uerseproro, 30% -
y IATOro craHka. HailTu BepOsITHOCTh TOTO, YTO B HayAady BBIOpAHHBIA MOMEHT
BPEMEHHU MacTep HaxXoauTcsA y 1, mnm 2, ninm 3 cTaHKa.

Kpurepuu oneHuBaHus NPAKTHYECKOH PadOTHI

Onenka «5» CTaBUTCS, €CIM BEpHO M pamumoHanbHO pemeHo 90%-100%
NpeiaraéMpiX 3alaHui, JOMYCTUM | HEI0YET, HEMCKAXKAIOIIUA CYyTH PELIECHUS.

Onenka «4» craButcs npu Oe3omubdboyHoM perieHuu 80% mpesiaraeMbix
3aJlaHUM.

Ouenka «3» craBurcs, eciud BbimogHeHO 70% TmpensiaraeMbiX 3aJaHUM,
JIONycTUM | Heo4eT.

Ouenka «2» - pemieHo MmeHe 50% mpeasiaraeMbIX 3a1aHHi.

IIpakTnyeckas padora Ne 2
«BbrunciieHne BepOSITHOCTEH CIIYy4YallHbIX COOBITHH 110 GopmyJiam
N0JIHOM BeposiTHOCTH M baiiecay
Ieab padoThl: HAYYUTHCS BBIYHMCIISTH BEPOSITHOCTH CJIOKHBIX COOBITUM C
MOMOIILI0 POPMYJIBI TOJIHOM BeposiTHOCTU U (popMy:iwl baiieca.
Bpem=a evinonnenun: 90 munym.
Xoa BbINOJHEHHS PAKTHYECKOI PadoThI
[TpakTuueckre paboThl HEOOXOAMMO BBITIOHSTH B CIIEIIUATBHBIX TETPAISIX C
yKa3aHHEM HOMepa, TEMbI, LieJei paOboThl.
1. ITo3HAKOMUTBCS C TEOPETUUECKUM MATEPUATIOM.



2. B terpaasx mist mpakTUUeCKuX paOOT BBHIOTHUTH 3aJaHUS 110 BapUAHTY,
OTBETUTH Ha KOHTPOJIbHBIEC BOMPOCHI.
3. CnaTh mipernogaBaTesio TeTPaib s MPaKTUHIECKUX padoT.

KPATKAA TEOPUA U METOANYECKUE PEKOMEH/JIALINHU

@opmyJia TOJHOI BEPATHOCTH II03BOJSIET OMNPEACIUTh BEPOATHOCTH
COOBITHS A, KOTOPO€ MOKET HACTYNMHUTh IMPU YCIOBHH IOSBJICHUS OJHOTO W3
HECOBMECTHBIX coObITHH B1, By, ... By, 0Opa3ytonux nomHyro rpymmy.

P(A) = P(B1)'Psi1(A) + P(B2)-Ps2(A) + ... + P(Bn)-PBn(A)

UtoOBI OLIEHUTH BEpOATHOCTH THmoTe3 Bi, By, ... By, mocne toro kak cran
W3BECTEH pe3yJbTaT UCIIBITAHMS, HCTIOIB3yeTCs hopmyna balieca.

b (B) - P(B:) - Pp,(4)
“ P(By):Pp,(A) + P(By) Pg,(A) + -+ P(By) Pg,(A)

Illpumep 1. B mnepBoM smuke copepxkutcs 20 nperaned, w3 HuX 15
CTaHJApTHBIX; BO BTopoM 30 meraneil, u3 HUX 24 cTaHAApTHHIX; B TpeTheM — 10
Jeraner, W3 Hux 6 craHgapTHbIX. HaillTM BEpOSATHOCTH TOro, 4YTO HayAady
W3BJICUEHHAs JIETAIb U3 Haydady B3SITOTO SIINKA — CTAHJAPTHAS.

Pewenue

1. O603HaunM uepe3 A — COOBITHE«B35Tasl HAy1auy J€Tallb CTAHJAPTHA»

CoObiTue B1 — nerans u3BiieueHa u3 MepBoro SImKa;

CobbiTue B, — nerans usBieueHa u3 BTOPOTro SIIUKa

CoObiTue B; — geTanb u3BjieueHa U3 TPEThEro sSuKa

2. Omnpenenum BepossTHOCTU coObITHH B1, B2 1 Bs.

BeposiTHOCTB TOTO, UTO JIeTallb B3sTa U3 repBoro smuka P(B;) = 1/3

BeposiTHOCTB TOTO, UTO JIeTallb B3sTa U3 repBoro smuka P(B;) = 1/3

BeposiTHOCTB TOTO, UTO JIeTallb B3sTa U3 repBoro simuka P(B3) = 1/3

3. OrnpenenuM yCJIOBHBIE BEPOSITHOCTH.

VYcnoBHast BEpOSITHOCTh TOTO, UTO U3 | siiuka OblLla U3BJICUCHA CTaHAapTHAs
15 3
etalib. Pgi(A)=— = -
pi| B1( ) 20 2
VYcnoBHast BEpOSITHOCTh TOTO, UTO U3 2 sIIIMKa Oblla U3BJICUCHA CTaHAapTHAs
24 4
etalib. Ppy(A)=— = -
A B2(A) 30 5
YcnoBHast BEpOSITHOCTh TOTO, UTO U3 3 siIIMKa Oblla U3BJICUCHA CTaHAApTHAs
6 3
etalib. Pp3(A)=— = -
A B3(A) 10 5

4, [To hopmysie MONHON BEPOATHOCTH OMPEIETUM BEPOSTHOCTh COOBITHS
A:
PA)=224 224 2.2 24 2 4 2= 0,72, Orser: P(A) =0,72
4 3 5 3 5 3 4 15 5 60

Ilpumep 2. Ha 3aBoje, W3rOTOBIAIONIEM OONTHI, IE€pBas MallluHA
npousBoauT 25%, BTopas - 35%, Ttperbs - 40% Bcex uzaenuil. B ux npoaykuuu
Opak cocTaBiiIeT COOTBETCTBEHHO 5, 4 u 2%.Ciy4ailHO BRIOpaHHBIN U3 IPOIYKIIUU
0onT okazayica aepexkTHbM. KakoBa BEpOsSITHOCTh TOTO, YTO OH ObUI MPOU3BEACH
MEpPBOM MAILIMHOW?

Pewenue



1. O603HaunM uepe3 A — coObITHE «BBIOpaH OONT C AeEKTOMY
B1 — 6ost npoussenen 1 mamuHoi; B, — 6ont npousBeneH 2 mamHoi; Bz —
OONT MPOU3BEIECH 3 MAIIMHOU
2. [1o ycioBHIO 3a1a4l UMEEM:
P(B1) = 0,25
P(B2) = 0,35
P(Bs3) =0,4
Pgi(A) = 0,05
Pg2(A) = 0,04
Pg3(A) = 0,02
3. [To dopmyne baiieca ompemenuM BEpOSTHOCTh THUIOTE3bl B, mpu
YCJIOBHH YTO BBIOpaH 00T ¢ Me(heKTOM:
p 0,25-0,05 0,0125
A(By) = 0,25-0,05+ 0,35-0,04 + 0,4-0,02  0,0345
Otset: P, (B;) = 36%

= 0.36 = 36%

IIpakTHyeckas 4acTb
Bapuanr 1

1. B nupamuzae 10 BUHTOBOK, TpU U3 KOTOPBIX CHA0XEHBI ONTHYECKUM
pUILEIOM. BeposTHOCTh TOro, YTO CTPENOK MOPA3UT MULIEHb MPU BBICTPENE W3
BUHTOBKH C ONTHUYECKUM MpuIesnoM, paBHa 0,85; 11 BUHTOBKHM 0€3 ONTUYECKOTO
npulenaa 3Ta BepoATHOCTh paBHa (0,7. HaliTu BEpOSITHOCTH TOTO, YTO MUIIEHb
OyAeT mopaxkeHa, €Ciau CTPEJIOK MPOU3BEAET OJMH BBICTPEN U3 HayAauy B3sATOU
BUHTOBKH.

2. B nepBoit kopoOke coaepkutcs 25 paauoiamii, U3 HUX 20 cTaHIapTHBIX;
BO BTOpOW KopoOke — 15 mamm, u3 Hux 11 cranmapthbeix. M3 BTOpOH KOpOOKH
Hay/layy B34Ta JlaMIla W NepesokeHa B nepByro. HaillTu BEpOATHOCTH TOTO, 4UTO
JamIa, HayJjauy U3BJICUYECHHAs U3 IEPBOM KOPOOKH, OYAET CTaHIapTHOM.

3. Nmeercs nBa Habopa aeTayieli. BeposSTHOCTH TOTO, YTO JIeTajab IMEPBOTO
Habopa ctangapTHas, paBHa 0,85, a Broporo — 0,95. HaiiTu BeposSATHOCTH TOTO, YTO
B3siTasi Haylauy JAeTallb (U3 HayAady B3STOro Habopa) — cTaHAapTHas.

4. Habupas Homep Tenedona, aOOHEHT 3a0b11 2 1UdpPHI U, TOMHS JIUIIIb, YTO
3TH 1Pl pa3IuyHbl, HaOpanl ux Hayraj. HallTu BeposTHOCTb TOro, 4YTO
HaOpaHHbIE TUGPHI TPABUIIBHEIE.

5. U3 S0peraneit 18 wm3roroBneHsl B mepBoM I1exe, 20 — BO BTOpPOM,
OCTaJibHbIE B TpeThbeM. lIepBhIii M TpeTul Lexa AT NPOAYKIHUIO OTIMYHOTO
KadecTBa ¢ BeposiTHOCThIO 0,95, BTOpoil 1ex — ¢ BepositHOcThio 0,7. KakoBa
BEPOSITHOCTH TOTO, YTO B35Tasl Hay/lauy JeTaiab OyJeT OTIUYHOTO KauecTBa?

Bapuanr 2

1. B nupamuge 25 BUHTOBOK, 8 U3 KOTOPHIX CHAOXXEHBI ONTHYECKUM
npuIenoM. BeposTHOCTh TOro, YTO CTPENOK MOPA3UT MULIEHb MPU BBICTPENE U3
BUHTOBKHM C ONTHUYECKUM MpuIenoM, paBHa 0,9; nias BUHTOBKH 0€3 ONTHUYECKOTO
npulena 3Ta BeposATHOCTh paBHa 0,65. HailTm BEpOATHOCTH TOTO, YTO MHUUIEHB
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OyJeT mopa)xeHa, €ClId CTPEJOK MPOM3BEAET OAUH BBICTPEN U3 HayAady B3STOU
BUHTOBKH.

2. B nepBoii kopobke conmepxkutcsa 35 paanoamil, U3 HUX 20 CTaHIApTHHIX;
BO BTOpOH KopoOke — 25 mamm, u3 HUX 10 cranmaptHeix. M3 BTOpOMl KOpOOKHU
HayJady B3fATa JlaMIa U IepesokeHa B ImepByro. HaliTu BEpOATHOCTH TOTO, UTO
JamIa, HayJlauy U3BJICUYCHHAs U3 IEPBOUM KOPOOKH, OYJET CTaHIapTHOM.

3. NUmeercsa nBa Habopa aetaiieid. BeposTHOCTH TOro, 4TO JI€Tajabh MEPBOTO
HaOopa crangaptHas, paBHa 0,7, a Broporo — 0,9. Haiftu BEpOSATHOCTH TOTO, YTO
B3sITasi HayAauy JAeTaib (M3 HayJady B3ATOro Habopa) — cTaHAapTHas.

4. bpoiieHsl J1Be urpaiabHble KOcTU. HailTh BEpOSITHOCTH TOTO, 4TO CyMMa
BBINABIINX OYKOB paBHA 8.

5. U3 70meranern 20 u3roToBiE€HBI B IIEPBOM ILEeXe, 25 — BO BTOPOM,
OCTaJbHBIE B TpeTbeM. llepBbli M Tpernid mexa AarT NPOAYKLIHIO OTIMYHOIO
KadyecTBa ¢ BeposTHocThio 0,9, BrOpoil mex — ¢ BepositHocThiO (,75. KakoBa
BEPOSITHOCTh TOTO, YTO B35ITasl Hay/lauy JieTaiab OyJeT OTIUYHOro KauecTBa?

KoHTpoabHbBIE BONPOCHI

1. ChopmynupyiTe TeOpeMy YMHOXKEHUS COOBITUH.

2. ChopMmynupyiiTe TEOpEMY CIOKEHHUS COOBITHM.

3. ®opMyna yCIOBHOW BEPOATHOCTH.

4. ®opmyiia OJHON BEpOATHOCTH.

Kpurepuu oneHuBaHus NPAKTHYECKOH PadOTHI

Ornenka «5» CTaBUTCS, €CIM BEpHO M pamuwoHanbHO pemeHo 90%-100%
MpeIaraeMbIX 3aJaHUI, JOMYCTUM | HEIOYeT, HEMCKAXAIOIIUNA CYTH PEIICHUS.

Ouenka «4» craButcs npu O6ezommdboyHOM pemieHun 80% mpearaeMbix
3aJaHUIl.

Ouenka «3» craButTcs, eciau BbIMoJHEHO 70% TpenjiaraeMbiX 3aJaHUi,
JIONyCcTUM | HeJo4eT.

Ouenka «2» - pemieHo MmeHe 50% mpeasiaraeMbIX 3a/1aHHi.

IpakTnueckasi padora Ne3
«BbluKc/IeHHe XaPAKTEePUCTHK TUCKPETHOH CJIYYaHOH BeJIUYUHBD)
Heapr padoTbI: HAYYUTHCS OMNPEAECIATh MATEMATHYECKOE OXKUJIAHUE,
JUACHEPCUI0 U CPEAHEE KBAAPATUYHOE OTKJIOHEHHWE JUCKPETHOM CIy4yalHOU
BEJINYMHBI 110 33JaHHOMY PacCIpENEICHUIO;
Bpemas evitnonnenusn: 90 munym.

Xoa BbINOJHEHHUS MPAKTHYECKON PadoThI
[IpakTuueckre paboThl HEOOXOAUMO BBITIOIHSATH B CIIELIMAIBHBIX TETPAIAX C
yKa3aHHEM HOMepa, TEMBI, L1eJIeil paboThl.
1. ITo3HAKOMUTBCS C TEOPETUUECKUM MATEPUATIOM.
2. B Tetpansx ajig mpakTHUECKUX padOT BBIMOJHUTH 3aJaHUSI IO BAPUAHTY,
OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.
3. Cnath npemnoaaBaTelio TeTPajb A MPAKTUUECKUX padoT.
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KPATKAA TEOPUA U METOANYECKUE PEKOMEH/JIALIMHU

1. MaremaTn4yeckoe 0KUIAHUE CIYUYAHHONH BeTHUMHBI X

omnpenensiercs no gpopmyie:
M(X) =X, p; + X, P, + ...+ X, P,,

Ilpumep 1. HaliTu mMaTeMaTH4YECKOE OXHUIAHUE CIIYYalHON BEIWYUHBI X,
3Has €€ 3aKOH paclpeaesIcHUsI.
X 3 9) 2
p 0,1 0,6 0,3

Pewenue

M(X) = 3*0,1 + 5*0,6 +2*0,3 =39

Ilpumep 2. HeszaBucumble clydailHble BeMMYMHBI X W Y  3aJaHbI
CJIEAYIOIIMMU 3aKOHAMH PACTIPEICIICHHUS:
X 9) 2 4
P 0,6 0,1 0,3

Y 7 9
P 0.8 0.2

Haiitn MmaTeMatrdeckoe oXuIaHUE CITy4aiiHON BEJIMUMHBI XY,

Pewenue.

M(X) =5*0,6 + 2*0,1 + 4*0,3 =44

M(Y)=7*0,8+9*0,2=7,4

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

Ilpumep 3. TlpousBoauTtcs 3 BeICTpEA C BEPOSATHOCTSIMM IOIAIaHUS B 11€JIb,
paBabiMU p1= 0,4; po= 0,3; p3 = 0,6. HaliTu MaTemMaTH4eCKOro OKUJIaHHE OOIIEro
YHClia NONaJaHui.

Pewenue. Yucno mnomamaHuil Npu TEPBOM BBICTPENE €CTh CIIy4alHas
BEJIMYMHA X1, KOTOPAsi MOKET IMMPUHUMATH TOJIBKO J[BA 3HAUYEHUS: 1 — MomnagaHue ¢
BeposATHOCTHIO 0,4 1 0 — mpomax ¢ BeposATHOCTHIO 0,6.

M(Xl) - 0,4

Amnanornuno M(X3) = 0,3; M(X3) =0,6.

OO61iee yncio MonagaHui €CTh clydaiiHasi BeIMYMHA, COCTOSINAS U3 CyMMBI
MOMAaJaHuM B KaKOM U3 BBICTPENIOB: X=X1+X+Xs.

M(X) = M(X1+X+X3) = M(X1) + M(X2) + M(X3) = 1,3 nonaganuii.

Ipumep 4. BepoaTHOCTh MonagaHus B 1eJb MpHU cTpenbde u3 opyaus p=0,6.
Haiitm MmaremaTmdeckoe oOKHJaHHE OOIIEero 4Yucia IONajaHuid, eciu Oyner
npou3BeAeHo 10 BBICTpENOB.

Pewenue. llonaganve mnpu KaXIOM BBICTPEJEC HE 3aBUCUT OT HCXOJO0B
JPYTUX BBICTPENIOB, IIOATOMY pacCMaTpuBaeMble COOBITUSI HE3aBHUCHUMBI W,
cle0BaTeIbHO, UCKOMOE MaremaTtudeckoe oxuaanue M(X) = np = 10*0.6 = 6
nonajgaHum.

2. Jucnepcus cayyalHoO BeJIMUMHBI OTipesessercs no Gpopmyiie:

D(X)=M(x = M(X))2mmi D(X)=M(X?)=(M(X))’
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Ilpumep 5. HaliTu nucnepcuio CaydyailHOW BEIMYUHBI X, KOTOpast 3aJjaHa
CJIEIYIOLIUM 3aKOHOM pacIpe/iesIeHuUs:
X 2 3 5
p 0,106 |0,3
Pewenue. Hatinem marematuueckoe oxunanue M(X): M
(X)=2*0,1+3*0,6+5*0,3+3,5
Matemaruueckoe oxxunanue M(X?)=4*0,1+9*0,6+25*0,3=13,3
HUckomas mucnepeust: D(X)=M(X?)-[M(X)]*=13,3-(3,5)?>=1,05
3. Cpennee KBaApaTHYHOE OTKJIOHEHUE CIIYYAWHON BeJIMUMHBI
onpenensercs mo ¢popmyse: 5(X)=,D(X)

IIpakTH4eckas 4acrb
3aganme Nel. Haiinute matemarmdeckoe oxwumanue M(X), mucnepcuro
D(X) u cpennee kBagparuaHoe oTKiIoHeHUE & (X).

Bapuanm 1.
X -1 -2 -3 -10 -12 -20 -30 -40
P 0,1 0,1 0,1 0,09 0,3 0,009 0,3 0,001
Bapuanm 2.
X -1 -2 -3 -10 -12 -20 -30 -40
P 0,2 0,3 0,2 0,06 0,1 0,006 0,1 0,034

3aganme Ne2. J[UCKpETHbIE HE3aBUCHUMBIC CIIyYalHbIE BEJIMYMHBI 33]IaHbI
3aKOHaAMM pacripefeneHus. Halltu MatemaTtuueckoe oxujaHue mpousBeacHuss M

(XY)u M (2Y).

Bapuanm 1.:
X |1 |2 Y|05 |1
p (02]08 p|0,3 |07
Bapuanm 2.
X |2 |1 Y|1 1,25
p (06]04 p|0,8 |0,2

3aganme Ne3.

Bapuanm 1. IlpousBoautcs 4 BeICTpeNa C BEPOSITHOCTHIO 1O MaJICHUS B
nensb p1=0,6 p,=0,4, p3=0,5 u p,=0,7. Haiitu MmaTemaTr4eckoe oxuaaHue 00IIero
qucia nonajaaHusl.

Bapuanm 2. TlpousBoautcs 4 BeICTpeNa C BEPOSITHOCTHIO 1O MaJICHUS B
nensb p1=0,3 p2=0,4, p3=0,6 u p,=0,5. Haiitu MmaremaTu4eckoe oxxuaaHue 00IIero
yucia NonajgaHus.

3axanue Ned.

Bapuanm 1. BeposaTHOCTh OTKa3a JETad 3a BPEMs MCIBITAHUS Ha
HaJe)KHOCTh paBHa (,2. HaliTu MaremaTH4ecKoe OXXHJAaHUE YMCJIa OTKAa3aBIIMX
JieTajne, eciu UCnbpITanuio OyAayT noAaBepruyThl 10 neranei.

Bapuanm 2. BepodaTHOCTh OTKa3a J€Talld 3a BpEMs MCIBITAHUS Ha
HajekHOCTh paBHa (,3. HaliTu MaremaTHdeckoe OXHUIaHWE 4YKCla OTKa3aBIIMX
JIeTajei, eCIu UCTIBITAHUIO OYAyT MOABEPTHYTHI 12 neraneit.
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3aganue Ne5

Bapuanm 1. Halitu aucnepcuio CilIydyailHOM BEIWYMHBI X — YHCIa
nosiBjieHu coObiTus B 100 HE3aBUCHUMBIX HCHBITAHUSX, B KaXJIOM M3 KOTOPBIX
BEPOSITHOCTh HACTYIUJICHUS! COObITHS paBHa 0,7.

Bapuanm 2. Halitu aucnepcuio CilIydyailHOM BEIWYMHBI X — YHCIa
nosiBJieHu# coObITUs B 130 HE3aBUCHUMBIX HUCHBITAHUSX, B KaXJIOM M3 KOTOPBIX
BEPOSITHOCTh HACTYIUJIEHUS! cOObITHS paBHa 0,6

3apanue Ne6

Bapuanm 1. Cnyudaiinas BenuunHa X MOXET MPUHUMATh J1Ba BO3MOMKHBIX
3HA4YEHUSA X1 C BEPOATHOCTHIO 0,3 1 X2 ¢ BeposaTHOCTHIO 0,7, mpudem Xo> X;. Haltn
X1 ¥ X2, 3Has1, uto M (X) = 2,7 u D (X) = 0,21.

Bapuanm 2. CnydaitHas BenmuunHa X MOXET NMPUHUMATh JIBA BO3MOXKHBIX
3HAYEHUA X1 C BeposATHOCTHIO 0,4 1 X, ¢ BeposiTHOCTHIO 0,6, mpuuem X1> Xo. Halitn
X1 M X2, 3Has1, uto M (X) = 3,4 u D (X) = 0,24.

KoHTposbHBIE BONIPOCHI

1. JaTh onpeaeneHne MaTeMaTHYECKOTO OXKUIAHUS
2. UTo nmoKa3bIBaeT AUCHEPCUS CTyYAHON BETUUNHBI?
3. Kak HaiiTu cpenHee KBaipaTHYHOE OTKJIOHEHUE?

Kpurepuu oneHuBaHusi NPAKTHYECKOH PadoOThI

Ornenka «5» CTaBUTCS, €CIM BEpHO W pamuoHanbHO pemeHo 90%-100%
MpeIaraeMbIX 3aJaHUi, JOMYCTUM | HETOYeT, HEMCKAXAIOIIUNA CYTH PEIICHUS.

Ouenka «4» craButcs npu O6ezommdboyHOoM pemieHuu 80% mpemaraeMbix
3aJaHUIl.

Ouenka «3» craBurcs, ecnau BbeINOJHEHO 70% TmpemiaraeMbiX 3aJaHHi,
JONyCcTUM | HEgoueT.

Ouenka «2» - pemieHo meHe 50% mpeasiaraeMbIX 3a/1aHHi.

IIpakTuuyeckas padora Ne4
«BbIYHC/IeHUE BEPOATHOCTE J1JIs1 PABHOMEPHO, HOPMAJIBLHO U
MOKa3aTeJbHOI0 pacnpeaeeHus CIy4aiiHON BeJUYHHbI»

Heapr padoThI: HAYUYUTHCS BBIUUCIATH BEPOSTHOCTU [UJISl CIy4YaHBIX
BEJIMYMH, MMEIOIIUX  HOPMAaJbHOE, PAaBHOMEPHOE M  IIOKA3aTeJIbHOE
pacnpeneneHusl.

Bpemas evitnonnenusn: 90 munym.

Xoa BbINOJHEHHS MPAKTHYECKON PadoThI

[IpakTrueckue paboThl HEOOXOAMMO BBITIOJIHSTH B CIIEHUATBHBIX TETPAASX C
yKa3aHUEM HOMEpa, TEMBI, LieJiel paboThl.

1. [To3HAKOMUTBCS C TEOPETUYECKUM MATEPUATIOM

2. B terpaasx juist mpakTUUECKUX paOOT BBHIMOIHUTH 3aJaHUS 110 BapUAHTY,
OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI.

3. Cnartpb npemnoaaBaTelto TeTpajb I MPaKTUIECKuX padoT.

KPATKASA TEOPUA U METOANYECKHUE PEKOMEHIALIUN
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Cpenun  HENmpepbIBHBIX  CIy4YallHBIX  BEJIMYMH  OCOOOr0  BHUMAHHS
34CJIIYKUBAIOT BCJIIMYNHBI, HUMCHOIINC OJ1H nu3 CICAYIOMIUX 3dKOHOB
pacrpeneseHus: paBHOMEPHBIN, IOKa3aTEIIbHbINA, HOPMAaJIbHBIM.

Hopmanbnoim Ha3bIBAIOT PACIPEICIEHUE BEPOATHOCTEN HEMPEPHIBHOU
CJ'IY‘-I&ﬁHOI?I BCIIMYMUHBI, KOTOPOC OIMNCBIBACTCA IINIOTHOCTBIO!

1 _(-w?
fX) = —==-e 27
o

V2m

rJ€ L — MAaTEMAaTHYECKOE OKUIAHUE; G — CPEIHEKBAIPATUYHOE OTKIOHECHHUE.
BeposiTHOCTH mONaJaHusl B HHTEPBAJ HOPMAJBLHO pacnpeleleHHO’
CJIy4ailHOM BeJUMYHUHBI PABHA:

Pla < X < B) = (I)(ﬁf:” - @ (%)’ rie ® — ¢yuknua Jlammaca
(ompenensercs Mo TadauIe)

Ilpumep 1. Bpems 3arpy3ku Web-CTpaHULBI paclpenesieH0 HOPMAalbHO,
IpUYEM €ro MaTeMaTU4YeCcKOe OXXHMJIAaHWEe paBHO L = 7 ¢, a CTaHJapTHOE
OTKJIOHEHUE G = 2 ¢. Onpeaenure BEpOSITHOCTh TOr0, YTO BPEMs 3arpy3KH JIEKUT B
UHTEpBAJIE 7 — 9 CEeKyHN.

Pewenue

ITo ycnoButo, oo = 7, =9, u="7, o = 2. CaegoBarenabHO,

P(7<X<9) = B(=5) — O(5) = d(1) — B(0) = 0,3413 — 0 = 0,3413.

Pacnpenenennie BeposITHOCTEH Ha3bIBAlOT PABHOMEPHBIM, €CJIM Ha
WHTEpBAJIE, KOTOPOMY MPHUHAICKAT BCE BO3MOXKHBIC 3HAUCHUS CIIy4yalHOU
BEJINYMHBI, IFIOTHOCTh BEPOSITHOCTH OCTOSIHHA.

IThomuocms pasnomepnozo pacnpedenenusn f(X) onpenensiercs hopmyInoi:

0,mpux <a
1
b—a
0,mpux >b

BeposiTHOCTH MONaJaHus B HMHTEPBaJ PaBHOMEPHO pacnpeaeieHHOM

CJIy4ailHOH BeJIUYHUHBI
p— «a

Pla<X<p)= b a

IIpumep 2. V3BeCTHO, YTO MepedaTUUK MOKET HayaThb pabOTy B JtOOOH
MOMEHT BpeMeHU Mexay 12 u 14 yacamu. KakoBa BEpOSATHOCTH TOTO, UTO HA4YAJIO
nepeaaun npuaercs xkaath He 6oxee 15 munyt (0,25 vaca).

Pewenue. Tlycts X(4) — Bpems Hayana pabotel nepeaaTunika. [lockonbky
nepeaya MOXET HaudaThCsl B JII0O0OOM MOMEHT Mexnay 12 u 14 dacamu u Bce

fx) =

,qpua <x <b

MOMEHTBl PAaBHOBO3MOXHBI, TO X — Cly4yaliHas BEJIMYMHA pacCIpeleiIcHHas
PaBHOMEPHO.
a=12,=12,25a=12,b=14

12.25-12 _ 0.25
14-12 2

P(12<x<12,25) = = 0.125
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Ioka3zaTeJbHbIM (IKCIOHEHUMAJBLHBIM) Ha3bIBAIOT  paclpe/esieHue
BEPOSATHOCTEW HENPEPHIBHOM CIIYYAMHOW BEJIMYUHBI X, KOTOPOE OIMCHIBACTCS
IJIOTHOCTBIO:

Onpux<0

f) = {Ae‘“ npux =0’
DOyHKIMs MOKA3aTeJILHOT0 pacnpeaeaeHus onpeaesieTcs GopMyIon:
Onpux<0
Fx) = {1 —e M npux>0

Ilpumep 3. Hamucath  MIOTHOCTh,  (GYHKUIHIO  pacnpelescHus,
MaTeMaTHUeCKOe OXHMJIAHUE U JIUCIEPCHI0 TOKAa3aTelIbHOrO 3aKO0Ha, €cld
napameTp A = 8.

Pewenue

Hckomasi TUIOTHOCTH paciipe/iesieHus paBHa:

Onpux <0

fx) = {86_8" npux =0

OyHKIMSA pacIpEACIICHU:
Fx) = { Oigcuxﬁo

1—e npux = 0

Maremartuueckoe oxunanue M(x) = 1/h = 1/8
Jucnepcus D = 1/A%= 1/64

rac A — IIOCTOSTHHAS MOJI0KUTEIIbHAS BEJIMIMHA

IIpakTH4eckast 4acTh
3aganue 1. Peminre npeasioxkeHHbie 3a1a4u
| Bapuaunr (Ha «3»)

1. [lepenaTunk MOKeT HayaTh PabOTy B JIFOOO MOMEHT BPEMEHH MEXTY
10 nu 12 gacamu. KakoBa BEPOSATHOCTH TOTO, YTO HAYAIO NEPEAAYM NHPHUIETCS
x7aaTh He Oonee 30 mMuHyT. HaliTu mMaremMarnueckoe OXUAaHUE W CTaHJAPTHOE
OTKJIOHECHHUE.

2. MareMatndeckoe OKHUIaHUE U CPEIHEE KBAAPATUUECKOE OTKIOHEHHUE
HOPMAaJIbHO PacHpeAeICHHON ClIy4YailHOW BETUYUHBI COOTBETCTBEHHO PaBHBI 8 U 2.
[TocTpouTh rpadk HOPMAJBLHO paclpeeieHHON cilydaiiHoW BenuuwHbI. Haiith
BEPOSITHOCTh TOTO, 4YTO B PE3YyJbTaTe MWCIBITAHUSA X M[PUMET 3HAYECHUE,
3aKJII0OUCHHOE B MHTEpBaie (4,8).

3. Hamucath mI0THOCTh, (PYHKIIMIO paclpeiesieHus, MaTeMaTUYecKoe
OKHMJIAaHUE U JUCIEPCHUIO MOKA3aTEIHLHOTO 3aKOHA, €CJIU mapameTp A = 5.

Il BapuanT (Ha «3»)

1. [lepenaTunk MOKeET HayaTh PabOTy B JIFOOO MOMEHT BPEMEHH MEXY
14 u 16 yacamu. KakoBa BEpOSTHOCTH TOr0, YTO HA4aj0 MNEPEAadyd MPUACTCA
XKIaTh He Oosee 45 MUHYT.

2. MareMaTtr4eckoe OKHJAaHUE U CPEIHEE KBAIPATUUECKOE OTKIOHEHHUE
HOPMAaJIbHO PaclpeAeIeHHON ClIy4yailHOW BETUYUHBI COOTBETCTBEHHO PaBHbI 4 U 2.
[TocTpouts rpaduk HOPMAILHO PACTIPEICICHHONW CIIy9alHOW BeMWuuHbI. HailTu
BEPOSITHOCTh TOTO, 4YTO B PE3YJbTaTE€ MWCIBITAHUS X MNPUMET 3HAYEHUE,
3aKJIFDYEHHOE B HTEpBaje (4,6).
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3. Hamucate mI0THOCTH, (PYHKIIMIO pachpenesieHus, MaTeMaTUYecKoe

OKUJIaHUE U JUCIEPCUIO MOKA3aTeIbHOT0 3aKOHA, €CJIM mapaMeTp A = 7.
11 BapuanT (Ha «4»)

1. ABTOOYCHl Mapuipyta Ne5S uayT cTporo mo pacnucanuio. VHTepBan
NBIKEHUS — 5 MUHYT. HaliT BEpOATHOCTH TOTO, YTO MACCAXKUP, MOJOIIEAIINN K
OCTaHOBKe, OyJeT oXuaaTh aBTOOyc MeHee 3 MuHyT. Hailtu martemaTuueckoe
OKUJIaHUE U CTaHJIApTHOE OTKIOHEHUE.

2. MaremaTndyeckoe OKUJaHUE U CpeHEee KBAIPATUICCKOE OTKIIOHEHUE
HOPMAaJIbHO PacHpeieICHHON Cly4yallHOW BEJIMYMHBI COOTBETCTBEHHO paBHbI 10 u
2. IToctpouTts Tpaduk HOPMATHHO PACTIPEACIICHHON CITydaillHOW BeMMYMHbBI. HalTi
BEPOSITHOCTh TOTO, YTO B PE3yJbTaTe WCHBITAaHUS X TPUMET 3HAYCHUE,
3aKJroueHHOoe B mHTepBasie (12,14).

3. JInUTenbHOCT, BpeMEHM O€30TKa3HOM paloThl 3JIEMEHTa HUMEET
noKasaTelibHOe pacrpenaenenue ¢ napamerpoM A = 0,02. Hamucarh MIOTHOCTS,
GYHKIHIO — paclpesiesieHusl, MaTeMaTH4YeCKoe  OXHUJaHUE U JIUCIEPCHUIO
MOKa3aTeNIbHOTO 3aKoHa. HallTh BEpOSTHOCTH TOTO, YTO 32 BPEMsI IITUTEIHHOCTHIO t
= 100 4 37IEMEHT OTKAXKET.

IV Bapuant (Ha «4»)

1. ABTOOYCHl MapmipyTa Ne5S umyT ctporo no pacnucanuio. HTepBan
JBIKEHUS — 5 MuUHYT. HaliT BEpOATHOCTH TOTO, YTO MACCAXKUP, MOJOIIEAIINN K
OCTaHOBKE, OyJeT okujaath aBToOyc Oonee 3 muHyT. HailiTm matemaTmueckoe
OKHJIaHWE U CTaHIapTHOE OTKJIIOHEHUE.

2. MateMaTn4yeckoe OKHJaHUE M CpeaHee KBaIPaTHICCKOE OTKIIOHEHUE
HOPMAJIBHO PaCIpPEICICHHON CIy4allHOW BEJIWYHUHBI COOTBETCTBEHHO paBHbI 20 U
5. IlocTpouth rpaduk HOPMAIBLHO pacHpeeIeHHON caydaitHoi Bennununbl. Haittu
BEPOSTHOCTh TOTO, YTO B PE3yNbTaTe WCHBITAHUS X TMPUMET 3HAYCHHUE,
3aKJIr0UeHHOE B mHTepBaie (15,25).

3. JImuTenbHOCT, BpeMeHH O€30TKa3HOW paboThl JJIEMEHTa UMEET
noKasaTelibHOe pactpezenenue ¢ napamerpom A = 0,005. HamucaTh MIOTHOCTS,
GYyHKIHUIO — paclpeiesieHusl, MaTeMaTH4eCKoe  OXHUJaHWE U JICIEPCHUIO
MOKa3aTeNIbHOTO 3aKoHa. HallTh BEpOSTHOCTH TOTO, YTO 32 BPEMSI NTUTEIHLHOCTHIO t
=200 4 3JIEMEHT OTKaXKET.

V BapuaHT (Ha «5»)

1. [lena pnemeHusi MmIKadbl U3MepUTeNbHOro mnpudopa pasHa 0,2.
[lokazanusi mpubopa OKpYIUISIOTCA 10 Onwxaiimero 1enoro neneHus. Haitu
BEPOSTHOCTh TOTO, YTO NpPH OTcUeTe OyaeT cienaHa aOCONIOTHAs OIIMOKa: a)
MensbIas 0,04; 6) 6onpmmas 0,05.

2. [IpomeHT comepkaHWsl 306 B yIVIE SIBISICTCS  HOPMAJIBHO
pacupeneaeHHON CIy4YalHOW BEJIMYMHOW C MaTeMaTHUYEeCKUM OxupaHuem 16% u
CPEIHUM KBaJIpaTUYECKUM OTKJIOHEHUEM 4%. OnpeneanTs BEPOSITHOCTh TOT0, YTO
B Hayauy B3STOU mpobe yris 0yaet ot 12 1o 24% 307bL.

3. [Tycts X (9acTh) — BpeMs, HEOOXOAUMOE /Ui BBIMIOJHEHUSI TECTa IO
MaTeMaTHKe, YJIOBJICTBOPSET IMOKA3aTEILHOMY PAaCIpEACIICHUI0 C TapameTpoM
A=0,25. Hammcath mMIOTHOCTHh, (YHKIIMIO pacmpeneseHus, MaTeMaTUYeCKOe
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OKHMJIAHUE U JTUCIEPCUIO MOKA3aTEeIbHOTO 3aKOHA. BBIYMCIANTE BEPOSTHOCTH TOTO,
YTO BpeMsl, HEOOXOAUMOE sl BBITIOJTHEHUS TECTA, HE MPEBBICUT 4 4acoB.
3ananue 2. IlocTpoiiTe B 3/1eKTPOHHOI Tadanue kpusyio I'aycca

23,8 | 0,251589 HOPM.PACT

24,3 | 0,265962 X A2
24,8 | 0,251589 Cpepmee 24,3
25,3 | 0,212965 Crampaprwoe_orea 1,5

198
243

1. Cronben; A 3amoJiHsAeTCS MPU MOMOIIM aBTO3AMOIHEHUS! 3HAYCHUAMHU
oT 19,8 1o 28,8 ¢ marom 0,5.

2. Jns 3anmonHeHus crojidna B wmcmonb3yeTrcss cranmapTtHas (QyHKIHS
rpynmsl Ctatuctuueckue: HOPM. PACII

3. st moctpoenuss rpaduka (QyHKOUM ucmonb3dyercs  Macmep
ouazpamm (Tamn auarpammsel — ['paduk ¢ mapkepom).

4, MeHsisi 3HA4YCHHS MAaTEeMaTHYECKOTO OXHUIAHUS W JHUCIIEPCUU
pacnpeneneHus, MONyYUTe pPa3IUYHbIE KPHUBBIE — «KOJOKOJIA»: KPYThIC WA
MIOJIOTHE

A B
1 X fi(x)
2 | 19,8 | 0,002955
3 | 20,3 | 0,007597
4 | 20,8 | 0,017481
5 | 21,3 | 0,035994
6 | 21,8 | 0,066318
7 | 223 | 0,10034
8 | 228 | 0,161314 _ .
9 | 233 | 0,212065 ||Aprymenms dymeim g , e
10
11
12

—
[7+)

14 | 25,8 0,161314 Wnrerpassian (0 noxe
15 | 26,3 0,10934 | - 0,002954566
16 26,8 0,066318 BOIODALIET MOPMANLNYIO SYreaIe0 DICIDERENE I,
MNTCrPAnnMAR AONVNEOMNE IS, AAROUL &y 3
17 | 273 | 0,035994 - P <ol S e reopalieab o ososaii
18 | 27,8 0,017481 .

[y
o

28,3 | 0,007597 ||| 3ucme: 0,002954565

28,8 | 0,002955 || B
293 | 0,001028 | || Seam e dus -

b
(=

bo
—_

KonTpoJsbHbIe BONIPOCHI
1. [IpuBenuTe npuMeEpsl NEUCTBUSA HOPMAIBHOTO M TOKAa3aTEIbHOTO
3aKOHA pACIpPEACICHNUIN B )KU3HU.

Kpurepuu oneHuBaHus NPAKTHYECKOH PadOTHI

Onenka «5» CTaBUTCS, €CIM BEpHO W pamuoHanbHO pemeHo 90%-100%
MpeaaraeMbIX 3aJaHNi, JOMYCTUM | HEIOYeT, HEMCKAXAIOIIUNA CYTH PEIICHUS.

Onenka «4» craButcs npu Oe3omubdboyHoM perieHuu 80% mpesiaraeMbix
3aJlaHUN.

Ouenka «3» craBuTcs, eciau BbIMoJHEHO 70% TipenjiaraeMbiX 3ajaHHi,
nonycTuM 1 Hepouer.

Ouenka «2» - pemeHo meHe 50% mpeasiaraeMbIX 3a/1aHHi.

IIpakTyeckas padora NeS
TecTupoBanue no pasaeiny «Teopusi BeposiTHOCTE
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Heanb padoThI: KOHTPOJIb M OLIEHKA IOJYYEHHBIX 3HAHUI MO pasaeny
«Teopust BEPOSATHOCTEW
Bpem=a evinonnenun: 90 munym.
IIpakTH4eckas 4yacrb
1. [lepecTaHOBKM BBIUUCISIOTCS TO (hopmyIie
A) P,=n!

B) C" __n
(n—=m)Im!

B) AT ="

(n—m)!

—m
1) P(A)=T

2. [Topsimok HEe BayKEH MPHU UCIIOJIb30BaHUHT

A) pazmernieHui

b) nmepectanoBok

B) coueTanuii

') mepecTaHOBOK M pa3MeIICHHIMA

3. CoueTanue u3 N 3JIEMEHTOB MO M-3TO

A) 4HCII0O TOJMHOKECTB, COJIEPIKAIIUX M 2JIEMEHTOB

b) komu4yecTBO M3MEHEHN MeCTa AIEMEHTOM JJAHHOTO MHOYKECTBA

B) xonruecTBO crioco00B BEIOOpa M 3JIEMEHTOB U3 N C yUETOM MOpPsiIKa

I') konruecTBO cI0OcOOOB BHIOOPA M JIEMEHTOB U3 N O3 ydyeTa mopsiaKa

4, CKOJIBKO CyIIECTBYET CIocoO0OB, YTOOBI paccaauTh KBapTET U3
onHouMmeHHo# 6acHu U.A. Kpsiiosa?

A) 24

b) 4

B) 8

o6

5. CKOJBKUMH CcTIocO0aMH MOKHO BBIOpaTh B rpymnme u3 30 yemoBek
OJTHOTO CTapoOCTy U OfHOTO (puzopra’?

A) 30

b) 870

B) 435

I') 30!

C2
6. Beraucours =2 P,
10

A) 29
1680

87
B) —
) 7
B) 29
112
29
I ==
) 7
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(m-2)!

7. Coxpatutb qpodb

A+
(m-2)(m-1)

B) (m-2)(m-1)m

B) (m-1)m

I') (m-2)(m-1)

8. CkoJibkuMU crocobamMu MOXHO B rpynne u3 30 denoBek mociath 5
YeJIOBEK Y4aCTBOBATh B KOJUIEIKHOM ipodere?

A) 17100720

b) 142506

B) 120

I') 30!

Q. Bocemb cTyneHTOB OOMEHsUHCHh pyKomokatusiMu. CKOJBKO OBLIO
PYKOIIOKaTUM ?

A) 40320

b) 28

B) 16

I') 64

10. CkonbkuMu crmocobamMu  MOXKHO BbIOpaTh 3 KHUTHM U3 9
MPEITIOKEHHBIX ?

A) C;

b) 45

B) Py

I') 3P

11. B Baze 8 kpacHbix U 3 0enbiXx po3bl. CKOJIBKUMHU CIIOCOOAMH MOKHO
B3STh 2 KpacHBIX U 10emyro po3b1?

A) G

b) 4},

B) GG

I) 45 4

12. PemuTh ypaBHEHUE

A) 110

b) 108

B) -12

N9

13. CKOJIBKO pa3auYHBIX IEPECTAHOBOK MOXKHO 0Opa3oBaTh M3 CIJIOBA
«CIIOHY»?

A)6

b) 4

B) 24

I8

(n+2)!
n!

=110
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14. CkonpkumMu crnocobamMu MOXHO BBIOpAaTh JBE€ JETald U3 SIIMKa,
coaepxkaniero 10 geraneit?

A) 10!

b) 90

B) 45

I) 100

15. CkoJIbKO TSATU3HAYHBIX YMCEJI MOXKHO cocTaBuTh u3 mudp 1,2,3.4,5
0€e3 MOBTOPEHUIA?

A) 24

b) 6

B) 120

115

16. Hayunoe oOmectBo coctouT u3 25 denoBek. Hamo BbeIOpath
npe3ujicHTa OOIECTBA, BHUIIC-TIPE3UJEHTA, YUYEHOIO CeKpeTaps M Ka3zHaues.
CKOJBKUMH CTHIOCO0aMH MOXKET OBITh CJIeJIaH ATOT BBIOOP, €CJIM KaXKAbIM YJICH
o01ecTBa JOJDKEH 3aHUMATh TOJIBKO OUH ITOCT?

A) 303600

b) 25!

B) 506

I') 6375600

17. Cokpatutb qpodb

A) (n-4)(n-5)
B) (n-2)(n-1)n
By L

(n=2)(n=1)n
I)

(n=3)!
n!

-
(n—-2)(n-1)

18.  Coxkparuth 1po0Ob n(n-1)(n-2)(n-3)(n—4)

(n=3)!

A) (n-5)!
B) (n-3)(n-4)

(n=1)!
B) n(n—-1)(n-2)

(n=5)!
I') n(n-1)(n-2)
19. Bprauciauts A +3A5
A)9
b) 0.5
B) 1.5
0.3
20.  CoueraHue BBIUUCIACTCS MO popMyJie
A) P,=n!
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B) C" __n
(n=m)!m!

B) P(A)=%

n!

N A=

) A (n—m)!
21. Pa3mernieHus BBIUUCIAIOTCA 1O (popMyie
A)P(A)=

B) C" __n
(n=m)!m!

m n!

B) AT = (n—m)!

I') P=n!

22. llepecTtaHOBKHM U3 N SJIEMEHTOB —3TO

A) BbIOOD 3JIEMEHTOB U3 MHOXECTBA «N»

b) Konu4ecTBO 371IEMEHTOB B MHOKECTBE «N»

B) moamMHOK€CTBO MHOKECTBA U3 N 3JIEMEHTOB

I') ycTaHOBJIEHHBII NOPSII0K BO MHOYKECTBE «N»

23. PasMenieHus NpUMEHSIOTCS B 3aJa4e, €CIIU

A) mpoucXoauT BbIOOP JIEMEHTOB U3 MHOYKECTBA C YUETOM HOpPsAKa

b) npoucxoaut BEIOOp 371EMEHTOB U3 MHOKECTBA O€3 ydeTa MmopsIKa

B) Heo0X0uMO OCYIIECTBIIATH NEPECTAHOBKY BO MHOKECTBE

I') ecniu Bce 0TOOpaHHBIE AIEMEHTHI OIMHAKOBbI

24.  Cay4aitHpIM COOBITHEM HA3BIBACTCS

A) TakoW UCXOJ OHKCHEPUMEHTa, MPU KOTOPOM OXKHAAEMBIM pe3yabTat
MOXET IPOU30MTHU, & MOXKET HE IMTPOUZ0UTH

b) Takoit ucxom sKCepuMeHTa, KOTOPBIN y>Ke U3BECTECH 3apaHee

B) Takoit ucxona skcrepuMeHTa, KOTOPBIN HEJIb3s ONPEICIUTh 3apaHee

I') Takoil wHCXOA OKCIEPUMEHTa, KOTOPBIM MpPU COXPAHEHHUH YCIOBUU
HKCIIEPUMEHTA ITOCTOSTHHO ITOBTOPSAETCS

25. Coro3 «u» 03HaYaeT

A) cioXkeHHue BEpOSTHOCTEH COOBITHI

b) ymHOX€EHME BEpOSATHOCTEN COOBITHIA

B) pazHocTb BeposiTHOCTE COOBITUI

I') nenenue BEpOATHOCTEMN COOBITHIA

26. Coro3 «m» 03HaYaeT

A) neneHue BepOSITHOCTEH COOBITUI

b) crnoxenue BepoITHOCTEN COOBITUI

B) pazHocTb BeposiTHOCTEM COOBITUI

I') ymMHOX€EHME BEpOATHOCTEN COOBITHIA

27. CoObITHsi, TP KOTOPBIX HACTYIUIEHHME OJIHOTO M3 HUX HCKIIOYAET
HACTYIJIEHHE IPYroro, Ha3bIBaIOTCS

A) HECOBMECTHBIMU
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b) HezaBucuMbIMuU

B) 3aBucuMbIMU

I') coBmecTHBIMU

28. Tlonnyro rpynmy coObITHI 00pa3yeT

A) COBOKYITHOCTh HE3aBHCHMBIX COOBITUM, €CJIM B PE3yJbTaTe €IMHUYHBIX
UCIIBITAaHUHN MPOU30MIET 00s3aTEIbHO OJTHO U3 ITUX COOBITUI

b) coBOKYmHOCTh HE3aBUCHUMBIX COOBITUM, €CJIM B pe3yjibTaTe €IMHUYHBIX
WCIBITAHUM MPOU30UIYT 00513aTEIBHO BCE 3TU COOBITUS

B) coBOKYITHOCTH HECOBMECTHBIX COOBITHH, €CIIM B pe3yJIbTaTe ¢IMHUYHBIX
UCITBITAaHUHN MPOU30HACT 0053aTEIILHO OJTHO M3 ATUX COOBITUI

I') COBOKYITHOCTh HECOBMECTHBIX COOBITUMN, €CIIM B PE3YNhTATEC CIMHUYHBIX
UCIBITAHUA MPOU30UIYT 00513aTEIBHO BCE 3TU COOBITUS

29. IIpOoTHBOIONOKHBIMU HA3bIBAIOTCS

A) 1Ba HE3aBUCUMBIX, 00pa3yIOUIUX MOJIHYIO TPYIIITY, COOBITHI

b) nBa HEe3aBUCHMBIX COOBITHS

B) n1Ba HECOBMECTHBIX COOBITHS

') n1Ba HECOBMECTHBIX, 00pa3yIOIIUX MOJHYIO TPYIITY, COOBITUN

30. HeszaBucuMbIMU Ha3bIBAIOTCS JABA COOBITHS

A) KOTOpBIE B pe3yJIbTaTe UCIIBITAHUS 0053aTEIIBHO TPOU30UTYT

b) koTopblie B pe3ysbTaTe UCIBITAHUSI HUKOT/Ia HE POUCXOST BMECTE

B) B KOTOpBIX HCXOJ OJHOTO W3 HHUX HE 3aBUCHT OT HCXOJa JPYroro
COOBITHS

I') B KOTOPBIX UCXOJT OJTHOTO U3 HUX MOJTHOCTHIO 3aBHCHT OT UCXOJa APYTOTO
COOBITHS

31. CoObiTHe, KOTOpO€ B pe3ylbTaTe HCIBITAHUS  O0S3aTEBHO
MPOU30UAET

A) HEBO3MOXKHOE

b) Tounoe

B) nocrosepnoe

I') ciyuaiinoe

32. CoObITHE, KOTOPOE B pe3yIbTaTe UCIIBITAHUS HUKOT/IA HE TIPOU30UIET

A) HEBO3MOXKHOE

b) Tounoe

B) nocrosepnoe

I') ciyuaitnoe

33. Hawubonpiee 3HaYeHHE BEPOSITHOCTH PABHO

A) 100%

b) 1

B) 6eckoneunoCTh

No

34. Cymma BepOSTHOCTEH TIPOTHUBOIIOJIOKHBIX COOBITHI paBHA

A)0

b) 100%

B)-1
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35. ®paza «xoTs Obl OAMHY» O3HAYAET

A) TOBKO OJIMH 3JIEMEHT

b) Hu onHOrO BNEMeHTa

B) onuH, nBa, Tpu, YeThIpe W TaK Jajee JI0 OOIIEro YWCia 3aJlaHHbIX
AJIIEMEHTOB

I') onuH, 1Ba 1 He GOJIBIIIE DJIEMEHTOB

36. Knaccuueckoe omnpeieneHue BEpOSITHOCTH

A) BEpOSTHOCTBIO COOBITHS HA3bIBACTCA OTHOIICHHWE 4YHCIA WCXOOB,
OaronmpUATCTBYIOMNUX HACTYIUICHUIO COOBITHSA, K YHCITY BCEX HECOBMECTHBIX,
CAMHCTBEHHO BO3MOXHBIX M PaBHOBO3MOXKHBIX HCXOJOB, 00pa3yrOMUX IMOJTHYIO
TPYIITy COOBITHIA.

b) BeposiTHOCTE €cTh Mepa BO3MOKHOCTH HACTYTUICHHSI COOBITHSI B TOM WJIH
WHOM HUCTBITAHUU

B) BeposaTHOCTBIO Ha3bIBaCTCSl OTHOIICHUE YHUCIIA UCTIBITAHUM, TPU KOTOPBIX
COOBITHE TMPOM30IUIO, K YUCIY BCEX HCIBITAHUN, TPHU MPOBEIECHUU KOTOPHIX
COOBITHE MOTJIO TPOU30OUTH WM HE TIPOU3O0UTH.

I') KaxnaoMmy ciyyailHOMYy COOBITHIO A H3 TOJII COOBITHI CTaBUTCS B
COOTBETCTBHE HEOTpHIlaTeIbHOE Ynciio P(A), Ha3pIBaeMOe BEPOATHOCTHIO.

37. BepoaTHOCTh €cThb Mepa BO3MOXKHOCTH HACTYIUICHHSI COOBITHSI B TOM
VIV HTHOM HCITBITAHUHN

DTO ONpeneeHue BEPOSITHOCTH

A) KJ1accu4eckoe

b) reomerpuueckoe

B) akcuomarunueckoe

I') cratuctuueckoe

38. BepoaTHOCTHIO Ha3bIBA€TCS OTHOIICHHE 4YHCJIA WCIBITAHUN, TMpU
KOTOPBIX COOBITHE MPOM3OIUIO, K YHUCIYy BCEX HCIBITAHUM, MPU MPOBEACHUH
KOTOPBIX COOBITHE MOTJIO TMPOM3OMTH WM HE MPOU3OHUTH. DTO OIpEeICHHE
BEPOSITHOCTU

A) Kl1laccu4eckoe

b) reomeTrpuueckoe

B) akcuomarnueckoe

I') cratuctuueckoe

39. VYcmoBHas BEpOSTHOCTH BBIUYUCISAETCS IO opMyIie

A) P(A/B)=145)

P(B)

b) P(A+B)=P(A)+P(B)-P(AB)

B) P(AB)=P(A)P(B)

I') P(A+B)=P(A)+P(B)

40. Orta dpopmyna P(A+B)=P(A)+P(B)-P(AB)npumensiercs 1ist 1By

A) HECOBMECTHBIX COOBITUI

b) coBmecTHBIX COOBITUI

B) 3aBucHMBIX COOBITHIT

24



') He3aBHUCHUMBIX COOBITUI

41. Jlns Kakux JBYX COOBITUM TNPUMEHSIETCS TOHSITHE YCIOBHOM
BEPOSITHOCTU

A) HEBO3MOXHBIX

b) nocroBepHbIxX

B) coBmecTHBIX

I') 3aBHCHUMBIX

42. ®opmyia NOJTHOW BEPOITHOCTH

A) P(H|/A): P(A/H|)'P(H|)

P(AH,)-P(H,)+ P(ATH,)-P(H,) +...+ P(ATH.)P(H.)
B) P(A)=P(A/H1)P(H1)+ P(A/H2)P(H2)+...+ P(A/Hy)P(Hy)
B) Po(m)=c7'- p™ g™ "

m
1) PAy="

43.  Pa(m)=cy-p"-q""

A) dbopmyra NoaHOM BEPOATHOCTH

b) Teopema Baiieca

B) cxema bepnynnu

I') kimaccuueckoe onpenieeHue BEpOSITHOCTU

44.  P(H/A)= PIATH,)-P(H,)

P(A/H,)-P(H,)+P(A/H,)-P(H,)+..+ P(A/H,)P(H,)

A) dbopmyra NoaHOM BEPOATHOCTH

b) Teopema Baiieca

B) cxema bepnyiu

I') kimaccuueckoe onpenieIeHue BEpOSITHOCTH

45. bpoieHsl ABe urpajgbHble KOCTH. HallTu BepoOsSITHOCTH TOrO, YTO
CyMMa BBINABIIMX OYKOB paBHa 6

A) P(A)=%

B) P(A)= 2
B) (A=

I) P(A)z%

46. bpoiensl aBe urpajgbHble KOCTH. HallTh BepOsITHOCTH TOTO, YTO
CyMMa BbINIaBIIMX OYKOB 11, a pa3HoCTh 5

A) P(A)=0

b) P(A)=2/36

B) P(A)=1

I') P(A)=1/6

47. IlpuGop, paboTrarmuii B TEYEHHE CYTOK, COCTOUT M3 TPEX Y3JIOB,
KK M3 KOTOPBIX HE3aBUCUMO OT APYTHX, MOXKET 3a 3TO BpEMs BBIUTH W3
ctposi. HewcnpaBHOCTH J1H0OOTO0 M3 Y3JIOB BBIBOJAUT M3 CTPOS BECh MPHUOOP.
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BeposiTHOCTh WcIIpaBHOW paboOThl B TE€UEHHWE CYTOK TepBoro y3na paBHa 0,9,
BTOpOro-0,85, Tperbero-0,95. C kakol BEpOsSTHOCTHIO MpUOOp Oyaer paboTarh B
TE€YEHUE CYTOK 0€30TKa3HO?

A) P(A)=0,1-0,15-0,05=0,00075

b) P(A)=0,9-0,85:0,95=0,727

B) P(A)=0,1+0,85-0,95=0,91

I') P(A)=0,1-0,15-0,95=0,014

48. 3amymaHO ABY3HAUHOE YHCIIO, UGPB KOTOPOro pa3nuyHbl. Haiitu
BEPOSITHOCTh TOTO, YTO OKAXETCS pPaBHBIM 3aJyMaHHOMY YHCIYy CIy4ailHO
HAa3BaHHOE JIBY3HAYHOE YHCIIO?

A) P(A)=0,1

b) P(A)=2/90

B) P(A)=1/100

I') P(A)=0,9

49.  JIBoe CTpesIOT 10 MUIIEHHU C OJMHAKOBOI BEPOSITHOCTHIO MOTIAIaHHUSI
paBHoii 0,8. KakoBa BEpOATHOCTbh MOPAKEHUSI MULIEHN?

A) P(A)=0,8-0,8=0,64

b) P(A)=1-0,2:0,2=0,96

B) P(A)=0,8-0,2+0,2-0,2=0,2

I') P(A)=1-0,8=0,2

50. /IBa y4ueHHMKa WITYT HY>)KHYIO UM KHUATY. BEpOSTHOCTB TOTO, YTO KHUTY
HaWJeT NepBbld yueHuK, paBHa 0,6, a Bropoii 0,7. KakoBa BEpOSTHOCTH TOTO, 4TO
TOJIBKO OJWH U3 YYCHUKOB HAWUJIET HY>)KHYIO KHUTY?

A) P(A)=1-0,6-0,7=0,58

b) P(A)=1-0,4-0,3=0,88

B) P(A)=0,6-0,3+0,7-0,4=0,46

I') P(A)=0,6-0,7+0,3-0,4=0,54

51. W3 xomoabl B 32 KapThl B3ATHI HayAady OJHA 3a JAPYTrOW JIBE KapThl.
Haiiti BEpOSITHOCTB TOTO, YTO B3AThI J1BA KOPOJIs?

A) P(A)=0,012

b) P(A)= 0,125

B) P(A)=0,0625

I') P(A)=0,031

52. Tpu cTpenka HE3aBHCHMO IPYT OT JApyra CTPENSIOT 10 MHUIIEHH.
BeposTHOCTh moOmafanus B LENb JJIs IEPBOro cTpenka paBHa 0,75, 1 BTOPOTo
0,8, nist tperbero 0,9. HaliTu BEpOATHOCTH TOTO, YTO B I€Ib MOMAAECT XOTS OBl
OJINH CTPEIIOK?

A) P(A)=0,25-0,2-0,1=0,005

b) P(A)=0,75-0,8-0,9=0.54

B) P(A)=1-0,25-0,2-0,1=0,995

I') P(A)=1-0,75-0,8-0,9=0,46

53. B smuke 10 oquHAKOBBIX JAeTajei, TOMEeUEeHHBIX HOMepamu oT Nel 1o
NelO. Haymauy Oepyr 6 neraneit. HailTu BeposITHOCTH TOTO, UYTO CpeIu
U3BJICUCHHBIX JeTanel Oyaer netanb Ne5?
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A) P(A)=5/10=0,2
G 1
b)PAF= )

B) P(A)= 1/10 0,1
I P(A)—— =0,6
C'10
54. HaiiTu BepOsSTHOCTH TOTO, YTO CPEIW B3SITHIX Haynauy 4 uzaenuit 3
Oyner ¢ 6pakoM, eciu B maptun u3 100 uznenuii 10-6pakoBaHHBIX.

A)PA)= S

100
C: .t
E) P(A): 10 - 90
100
3 1
B) P(A)="4Co
100
3
I) P(A)=S2

100
55. B Baze 10 Genwix u 8 anbix po3. Haynauy Gepyt aBa nserka. Kakosa
BEPOSITHOCTh TOr0. YTO OHU pa3HOro 1BeTa?

A) P(A)= Al; 4

B) P(A)= (C;

1 1
B) P(A)= S0 Ca

18
') P(A)=2/18
56. BeposTHOCTH MoOManaHus B MHILIEHb MPU OJHOM BBICTpese paBHa 1/8.
KakoBa BepOSITHOCTh TOTO, 4TO M3 12 BBICTpEIOB HE OYJIET HU OJHOTO ITpomMaxa?

A) Pr(12)=CE - ) ()"
B) Pra(1)=C - () ()"
B) P(A)= ()"

D) P(A)= () ("
57/. Bparapp mapupyer B cpennem 30% Bcex OAMHHAIUATUMETPOBBIX
mTpadHbIX yaapos. KakoBa BeposiTHOCTh TOTO, YTO OH BO3bMET 2 U3 4 Msauei?

A) Py(2)=C?-30% - 707

B) P4(2)= C?-0,3%-0,7*

B) P4(2)=c?-0,32-0,72

) P4(2)= ¢?-03*-0,7°

58. B nutomuuke 40 BaKIIMHUPOBAHHBIX KPOJIUKOB U 10 KOHTPOJBHBIX.
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OCylIecTBISAIOT MPOBEPKY MHOIAPsAA 14 KpOJMKOB, PE3ysibTaT PErUCTPUPYIOT H
OTNPABISIOT  KPOJUKOB oOpaTHO. OmnpenenuTtb HAWBEPOATHEWIEE YHCIIO
MOSIBJICHUS! KOHTPOJIBHOTO KPOJIMKA.

A) 10-0,2-08<m,<14-0.2+0,2

b) 14.08-0,2<m,<14-0.2+0,2

B) 14.0,25-0,75<m, <14-0.25+0,25

[') 14.0,2-08<m,<14-0.2+0,2

59. UMzpenus Beiciiero copTa Ha 00yBHOM pabpuke coctaBisaoT 10% Bceit
npoaykiuu. CKOJIBKO Map Caror BBICHIETO COpTa MOXHO HAJIEAThCs HAUTH cpeau
75 map, MOCTYNMBIINX C 3TOU (PpadbpuKy B MarazuH?

A)75 -0,4-0,6<m,<75-0.4+0,4

b) 75 -01-09<m,<75-0.1+0.1

B) 75 -01-09<m,<75-0.1-01

)75 -04-06<m,<75-0.4-0,4

60. Py(m)=2X) ,_m-np
Vnpg " J/npg

A) Jlokanbnast popmyina Jlamnaca

b) Uurterpanbuas ¢popmyina Jlamiaca

B) ®opmyna Myaspa- Jlamiaca

I') Cxema bepnymniu

61. [Ilpu pemennn 3agaun «BeposTHOCTH TOsIBICHUS Opaka B CepUuU
neranei paBHa 2%. KakoBa BeposTHOCTH TOro, yto B maptuu u3 600 neranei
okaxeTcst 20 OpakoBaHHBIX ?» 0oJiee MPUMEHUMA

A) cxema bepnymiu

b) dopmyna Myaspa — Jlanuiaca

B) nokanbnas dopmyna Jlamiaca

I') uaterpanbuas ¢popmyna Jlamnnaca

62. Ilpu pemennn 3agaun «B xaxaom u3 700 HE3aBUCUMBIX HCIIBITAHUI
Ha Opak, TOSBJICHUE CTAHJAPTHOW JIAMIIOYKU TMPOUCXOJUT C TMOCTOSHHOM
BepossiTHOCTBhIO 0,65. HailTu BEpOSITHOCTH TOr0, YTO MPU TAKUX YCIOBHUSX,
MOSIBJICHHE OpaKOBaHHOM JIAaMIIOYKH MPOM30MaeT valie, yeM B 230 UCIBITaHUAX,
HO pexe, ueM B 270 ciayuasx» 0osiee mpuMeHnMa

A) cxema bepnyu

b) dbopmyna Myaspa — Jlamutaca

B) nokanwHas ¢popmyna Jlamnaca

I') unrerpanbuas Gpopmyna Jlamnaca

63. HalOupas Homep Tenedona, aboHeHT 3a0bul HUGpPy U Habpand ee
Hayaady. HaifiTu BeposiTHOCTb TOTO, 4YTO HaOpaHa HyxHas 1udpa’?

A) P(A)=1/9

b) P(A)=1/10

B) P(A)=1/99

I') P(A)=1/100

64. bpomena urpanbHas KocTb. HaliTH BEpOSTHOCTH TOTO, YTO BBIMAJET
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YEeTHOE YUCJIO OUYKOB?

A) P(A)=5/6

b) P(A)=1/6

B) P(A)=3/6

I P(A)=1

65. B smuke umeercs 50 oqMHAKOBBIX JIeTalIed, U3 HUX 5 OKpaIlICHHBIX.
Haynady BeIHMMAalOT OAHY AeTaib. HalTh BEpOSITHOCTH TOTO, YTO W3BJICUCHHAA
JIeTallb OKAXKETCSl OKPAIICHHOM ?

A) P(A)=0,1

B) P(A)=—

5
50

B) P(A)= —
50
I') P(A)=0,3
66. B ypue 3 Oenbix u 9 depHbix mapoB. U3 ypHBI OJHOBPEMEHHO
BBIHUMAIOT 2 11apa. KakoBa BepOSITHOCTb TOTO, 4TO 00a 1iapa oenbie?

A)PA =
B) P(A)= g_gz
B) P(A)=2/12
O

67. 10 pa3nuuyHBIX KHUT PacCTaBIIAIOTCS Hayaady Ha oJHOM mosike. Halitu

BCPOATHOCTH TOI'O, YTO 3 OIIPpCACIICHHBIC KHUI' OKAXXYTCA IIOCTAaBJICHHBIC pH,HOM?

A)P(A=— =2

8

B) P(A)=%

B)P(A)zﬁ

813!
I P(A)= o
68. VYwuacTHuKM kepeObEBKHU TSHYT U3 SIIMKA KETOHBI C HOMEpaMu OT 1
1o 100. HaitfTu BepOosATHOCTH TOrO, YTO HOMEP NMEPBOIO Hay/ladyy H3BICYEHHOIO
YKETOHA HE COACPKHUT MUGPHI 57
A) P(A)=5/100
b) P(A)=1/100
9.9

B) P(A)=1

I P(A)=%

69. BennuuHa, KOTOpas B 3aBUCHUMOCTH OT pe3yJibTaTa JKCIEPUMEHTA,
MOXET IPUHUMATh PA3JIMYHBIE YHACIIOBBIEC 3HAYECHUS, HA3bIBACTCS
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A) ciyqaitHoit

b) nuckpetHoit

B) HenpepriBHOIM

I') BeposITHOCTBIO

70.  JIuckpeTHOM ciaydyaifHOW BETMYMHOM HA3bIBACTCS

A) Benmu4mMHa, KOTOpasi B 3aBUCUMOCTH OT pe3yJIbTaTa SKCIIEPUMEHTA, MOKET
MIPUHUAMATh PA3JIUYHbIE YHCIIOBbIC 3HAUEHUS

b) BemnuuHa, KOTOpass M3MEHSETCS OT OAHOTO HCHBITAHUS K JIPYroMy C
ONPEIEIICHHON BEPOATHOCTBIO

B) BennumHa, KOTOpasi HE U3MEHSIETCS IPU HECKOJIBKUX UCTIBITAHUSAX

I') BenuunHa, KOTOpasi HE 3aBUCHMO OT pe3yjbTaTa 3KCHEPUMEHTA, MOXKET
IIPUHUAMATH PA3JIUYHBIE YHCIIOBBIC 3HAUECHUS

71. Mopnoii Ha3bIBaeTCA

A) cpeniHee 3HaUYE€HUE JUCKPETHOM CITydailHOW BETUYUHBI

b) cymma mnpousBeneHuidl 3HAUYEGHUN ClIy4yaWHOM BEJIMYMHBI Ha UX
BEPOSATHOCTD

B) maremarnueckoe OKHJIaHWE KBaJApaTa OTKJIOHEHHS BEIUYUHBI OT €€
MaTeMaTUYECKOTO OKUJIaHHS

I') 3HaueHue AMCKPETHOM CIydyallHOW BENWYMHBI, BEPOSTHOCTH KOTOPOTO
HanOOoJIbIIas

72. CpenHee 3HaYeHHE TUCKPETHOMN CITydailHOM BETMYHHBI HA3bIBACTCS

A) Monoi

b) MaremMatnueckum OxXugaHUEM

B) meaunanoit

I') cpenHuM KBaipaTUUHBIM OTKJIOHEHHEM

73. CyvMma TpoW3BEICHUN 3HAUYCHHWHA CIIy9allHOW BEIMYMHBI Ha WX
BEPOSITHOCTH HA3bIBACTCS

A) nucniepcueit

b) Marematuueckum oxugaHUEM

B) momoit

I') cpenHnM KBapaTHYHBIM OTKIIOHEHHEM

74. Marematuueckoe OXKUJAaHUE KBajpaTa OTKIOHEHUSI BEJIMYUHBI OT €€
MaTeMaTUYECKOTO OKUJIaHHS

A) Mona

b) menuana

B) cpennee kBagpaTUUHOE OTKIOHEHUE

I') mucnepcus

75.  ®opwmyna, M0 KOTOPOH BBIYUCIIAETCS TUCTIEPCHUS

A)ixi P

B) M(x*)-M(x)

B) M(x*)-(M(x))?

I') (M(x))*-M(x?)

76. ®opwmyna, M0 KOTOPOH BBIYHUCIIAETCS MATEMATHUYECKOE OKUIaHHE
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A) ixi P;

B) M(x*)-(M(x))*

B) /D(x)

D
77.

2

N +1

Ilo

3aIaHHOMY PSiIy  paclpeiesieHuss JAUCKPETHOU

BEJIMYMHBI HAMTH MAaTEMaTUYECKOE OXHNAaHHC

Al
B) 1

)3

B) 0,5

)0
78.

,8

[Io 3agaHHOMY psy paclpeneiaeHus AUCKPETHOU

BeJIMYMHEI Haiitn M(x?)

X

0

1

2

p

0,2

0,3

0,5

X |1 |0 |2
p 10,1/02]0,7
A) 1,5
b) 2,25
B) 2,9
I 0,99
79. HailTu HEeM3BECTHYIO BEPOSATHOCTb
X |1 |02
p |01 0,25
A) 0,65
b) 0,75
B) 0
N1
80. Haiitu mony
x|1 |0 |2 15 (1,2 |11 |17
p/|01]02]0,01]0,15]/0,03]|0,23|0,28
A) 0,03
b) 1,7
B) 0,28
1,2
81. Haiitn menuany
x| 011 [1112 |15 |17 | 2
p/01/0,2]0,01|0,15]0,03|0,23|0,28
A) 0,08
b) 1,2
B) 4
I 0,28
82. Haiitu menuany

CIIy4aliHOM

CIIy4anHOU
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x| 01 1,1 112 |15 |17
p|0,1]0,23|0,06|0,25|0,13|0,23
A)1,2

b) 3,5

B) 0,25

N1,1

83. Haiitn Hem3BecTHOE 3HaUeHUE X, ecu M(x)=1,1
X1 2

p|0,2]0,35|0,45

A)3

b) 1,1

B) 1,2

No

84. Maremaruueckoe 0XKHIaHuE TTOCTOSIHHON BEJIMYUHBI PABHO

A) Hymo

b) stoii mocrosiHHOM

B) kBagpary 3TOl MOCTOSIHHOM

I') equnuie

85. HaiiTu BepHOE paBEHCTBO

A) M(KX)=KM(X)

b) M(KX)=M(X)

B) M(KX)=K

') M(KX)=K*M(X)

86. Haiitu BepHOE paBEHCTBO

A) D(c)=c

b) D(cx)=cD(x)

B) M(x £ y)=M(x) = M(y)

') M(x:y)=M(x):M(y)

87. HaiiTu BepHOE paBEHCTBO

A) D(c)=c

b) D(cx)=cD(x)

B) D(cx)=c?D(x)

') D(c)=1

88. [lucmepcusi mOCTOSHHON BETUYMHBI PaBHA

A)0

b) 1

B) sroii BenuunHe

I') kBazpaty 3TOM BEIMUMHBI

89. Haiitu BepHOE BBICKAa3bIBAHUE

A) nucnepcus MPUHAJICKUT MHOKECTBY LI€JIBIX YUCEN

b) Ilpu BbIHECEHMM MOCTOSSHHOTO MHOXMTENS 3a 3HaK JUCIEPCHH,
HEO0OXOJAMMO €ro BO3BECTH B KBaJpaT

B) 11s 3aBUCHMBIX CITydallHBIX BEJIMYMH X U Y JUCTIEPCUs aiare0pandeckoi
CYMMBI paBHa CyMME JUCHEPCU CIaraeéMbIx
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I') mucniepcust IOCTOSSHHOM BEJTMYHMHBI PaBHA 3TOW BEJIMYMHE

90. Haiitu HEBepHOE CBOMCTBO JUCIIEPCUM

A) D(x)>0

b) D(c)=0

B) D(cx)=c?D(X)

I') D(x-y)=D(x)+D(y)

91. B skoHOMUKE Cpe/lHEe KBaJpaTUUECKOE OTKIOHEHUE Ha3bIBAIOT

A) ctanziaptTHOE

b) uneansHoe paBHOBECHE

B) uentp pacnpenenenus JJCB

I') cpenuee 3nauenue JICB

92. Kakoe pacmpeneneHiue OTHOCUTCS K JUCKPETHOM — CIlydaiHOM
BEJINYUHE?

A) OMHOMHUHAJILHOE

b) HopmanbHoe

B) nokazarenbHoe

I') paBHOMepHOE

93. Kakoe pacnpeneneHue HE OTHOCHUTCS K JHUCKPETHOM CIydailHOM
BEJINYMHE?

A) IlyaccoHna

b) OunomuHanbHOE

B) reomerpuueckoe

I') paBHOMEpHOE

94. Kakoe pacmpeneseHre CTpPOUTCS Ha OCHOBE cxembl bepHysum

A) reomMeTpu4eCcKoe

b) [lyaccona

B) 6unomunanbpHOE

I') nokazarenbHOE

95. 3akon pacnpenenenus [lyaccona

A) po(m)=C;pmg""

B) pr(k)=22e

B) p(k)=g*p

D px)=_1 ’(ijz)z
) P(X) N Tk

o2

96. I'eoMmeTpuuecKoe pacpeIelICHHE

Mpeg=_L e

o2
B) p(k)=g*'p
_A
B) pn(k)—ﬁe
') po(m)=C7p"g"™"

97. Ilo 3amanHOMYy psiy pacrpeaesieHus HauTu (QYHKINIO pacTpeieIeHUs
'x [0 |1 [2 |3
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lp 101[02[03]04]
0 x=0
A)F(x)= 0,1 0£x =1
Y03 14x<2
0.6 2Lx=3
S 1 X3
-
01 ==10
B) F(x)= 0,2 0£x =1
03 14x=<2
04 2£x=3
~1 X3
01 x=1
02 1£x<12
03 2Lx<3
L 04 x>3
0 x50
') Fx)= 0.1 0=x=1
03 1=x<1
0,6 2=x=3
“ 1 x3

98. Ilo 3amanHOW  (QYHKIMH  pacIpeeiICHHUs
pacnpeaeneHust AMCKPETHON CITy4allHOW BETUYUHBI

B)F(x)=

fg x=0
Fx)=| 005 0% =1
Y013 1% <2
063 2/%x<3
- X3
A)
x |0l 123
o | 0]0,05]0,13]0,63
b)
x |0 |12 |3
p 10,05]013]0,63]| 1
B)
X 0 1 21 3
o |0,05]0,08]05|0,37

MOCTPOUTH

pAn
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)

X 0 1 2| 3
p /0,05/0,08|0,5]|0,42

99. Halitu MmareMmaTudeckoe OXuJaHue OT (YHKIUU Z=X+2Y-5, eciau
M(x)=2, M(y)=3

A) M(2)=0

b) M(z)=3

B) M(z)=8

') M(2)=9

100. Haiiti qucrepcuio cirydaiiHON BemauHbl Z=3X-2y+14, ecom D(X)=2,
D(y)=1

A) D(2)=18

b) D(z)=28

B) D(z)=14

I') D(z)=16

Kpurepuu onieHuBaHusI NPAKTHYECKOH PadoOThI

Ornenka «5» CTaBUTCS, €CIM BEpHO M pamuwoHanbHO pemeHo 90%-100%
MpeIaraeMbiX 3aJJaHUi, JOMYCTUM | HEIOUYEeT, HEMCKAXKAIOIIUN CYTH PEIICHUS.

Ouenka «4» craButcs npu O6ezommdboyHOM pemeHun 80% mpemaraeMbix
3aJaHUl.

Ouenka «3» craBurcs, ecnau BbINOJHEHO 70% TmpemiaraeMbiX 3aJaHHi,
JOIyCTUM | HEoueT.

Ouenka «2» - perieHo MeHe 50% npensiaraeMbIX 3aJIaHUH.

IIpakTuuyeckas padora Ne6
«I'padmueckoe npeacraBjieHne CTATUCTHYECKOTO pacnpeae/JeHust
BbIOOPKI»

Heapr padoTbl: HAYUYUTHCA CTPOUTH CTATUYECKHE PACHPEACIICHUS U
rpaduyecKku UX N300pakaTh; HAYUUTHCS OMPEIEIATh YUCIOBBIC XapaKTEPUCTUKU
BBIOOPOK.

Bpemas evitnonnenusn: 90 munym.

XoA BbINOJHEHHS NMPAKTHYECKO padoThI

[TpakTyeckue paboThl HEOOXOAUMO BBITIOIHATH B CIICHMAIBHBIX TETPAIAX C
yKa3aHUEM HOMEpa, TEMBI, LieJIel padoTHhl.

1. ITo3HAaKOMUTBCS C TEOPETUUECKUM MATEPHUATIOM

2. B terpaasx mist nmpakTUuecKux paOOT BBHIMOIHUTH 3aJaHUS 110 BapUAHTY,
OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI.

3. Cnartpb npemnoaaBaTelto TeTpajb I MPaKTUIECKuX padoT.

KPATKAA TEOPUA U METOANYECKUE PEKOMEHJIALINU
Panscuposanue tipennonaraeT ynopsAodeHHE JaHHBIX BbIOOpku. B
pe3yJbTaTe pPAaHKUPOBAHUS MO BO3PACTAHUIO IOIYYACTCS GAPUAUUOHHDLI PAO.
[IpopanxupoBaHHble JaHHbIE yIOOHEe 3amucarb B BHAE TAOIUIBI, B KOTOPOH

35



YKa3bIBa€TCsl MEPEUYCHb BAPUAHT M UX 4YACTOT (OTHOCUTENBHBIX 4acToT). Takas
TaONuIla Ha3BIBACTCS maobauueil. yacmom (OMHOCUMEAbHBIX YACHON) UIU
cmamucmudeckum pacnpeoenenuem. CTaTUCTUUECKUE PACHPEACICHUS MOXKHO
TAK>K€ 3aMUChIBaTh B BUJE MOCJICI0BATEIbHOCTH UHTEPBAJIOB U COOTBETCTBYIOIINX
UM YacTOT.

JIns HarasgHOCTH CTPOSTCA TpadUKA CTAaTUCTUYECKOTO pPaCHpeIc/ICHUS:
MIOJIUTOH ¥ TUCTOTPaMMYy.

Honuzonom wacmom (omHoCUmMENbHBIX UACMOMmM) HA3LIBACTCS JIOMaHasd,
OTPE3KH KOTOPOW COEAMHSIOT TOYKH C aOCIcCaMU paBHBIMH BapuaHTaM M
OpJIMHATAMU, PABHBIMU YacTOTaM (OTHOCHUTEJBHBIM YacTOTaM) COOTBETCTBYIOIIUX
BApUAHTOB.

Tucmozpammonr uwacmom (OmMHOCUMENbHBIX YACMON) HA3BIBACTCS
CTymeHuatas (purypa, cocTosimas U3 MPSIMOYTOJLHUKOB, OCHOBAaHUSMH KOTOPBIX
ClIydaT YaCTHYHBIC WHTEPBaJbl IJIMHOW h, a BBICOTHI paBHBI OTHOIIEeHHIO N/h
(W/h).

Ilpumep 1. Jlan ctatuctuueckuii psig: 223333423323232324322
3245233243234332353.

a) TIOCTPOUTH JIJIs1 HETO BapUAIMOHHBIN Psif; 0) MOCTPOUTH CTATHUCTHUECKOE
pacmpeneneHde IS 9acTOT M OTHOCHUTEIBHBIX YacTOT; B) JOIMOJHUTH
CTaTUCTUYECKOE paclpe/iesICHUE HAKOIIJICHHBIMU YaCTOTAMMU;

') MOCTPOUTH MOJUTOH YaCTOT U OTHOCUTEIBHBIX YACTOT.

Pewenue

a) [lns mnosydeHus BapUAllMOHHOIO psija CrPyHIUPYyeM OJMHAKOBBIE
3HAYEHHS] UCXOJIHOTO PAJIa Y 3alMUIIEM UX B IOPSAJAKE Bo3pacTanus: 22222222
222222 33333333333333333334444455,

0) IlomcumTaB YacTOThl KaXXIOW BapUaHTHI, MOCTPOUM CTATUCTHUYECKOE
pacripenesncHue. [ HaX0XIeHUS OTHOCHUTEIIBHBIX YaCcTOT MCIOJIb3yeM (hopMyITy:
W, = ni/n (rme n — o6bem BeIOOPKH). B Hamem npumepe n = 40,

Xi |2 3 4 5
n |14 19 5 2
W; [ 0,35 0,475 0,125 0,05

B) Hakomuiennas dactota S; TmTOKa3pIBaeT, Kakas JIOJII  YHCEI
CTATUCTUYECKOTrO Psifia HE MPEBBIIIAET JAHHOTO 3HAaUeHUs. HaKoIieHHbIe 4acTOThI
MOJIYYAIOTCSl U3 OTHOCUTENIbHBIX YaCTOT HAKOMUTEIbHBIM CYMMHUPOBAHUEM.

Xi |2 3 4 5
n |14 19 5 2
Wi [ 0,35 0,475 0,125 0,05
Si 0,35 0,825 0,95 1

r) [locTpouM MOJMIOH YacTOT, OTJIOKUB MO OCH aOCIIMCC 3HAYECHUS X, a 1O
OCH OpJUHAT - Nj. AHAJOTUYHO MOCTPOUM IOJUTOH OTHOCUTEIIBHBIX YacTOT.
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0,475

0,5

¢
01 0,05
\

20

15

10

Ilpumep 2. Ha wmkonpHHKax 1-ro «A» kjacca OBUIO MPOBEAECHO
MCCIIEIOBAaHUE JJI BBISICHEHUSI TOTO, CKOJIBKO BECUT MOPTQEb MepBOKIacCHUKA. B
pe3ynbTaTe B3BEIIMBAHUI OBbUT MOJYYEH CIEIYIOIIMN CTaTUCTHYECKUI psaj (Macca
Kaxjaoro noptdens B kr): 2,1; 2,45; 1,9; 2,6; 3,1; 1,95; 3.4; 4,3; 1,15; 2,7; 2,2; 3,2;
2,4,2,2,18;15; 2,4, 2,25;2,6; 1,75.

a) MOCTPOUTE CTATUCTUUYECKUU Psii B BUJIC€ UHTEPBAIBLHOM TaOJIUIBI YaCTOT,
ONPEICIUTE OTHOCUTEIBHBIE YACTOTHI HAa KaXKJ0M UHTEpBAJIE.

0) MOCTpONTE TUCTOTPAMMY YaCTOT U OTHOCUTEIBHBIX YacTOT.

Pewenue

a) s mocTpoeHusl CTaTUCTUYECKOTO psifa JaHHBIX B BUAE MHTEPBAIBHOM
TaOJIUIBI YaCTOT pa300beM BCE 3HAUEHUS BHIOOPKHM Ha paBHBIE MPOMEXYTKHU 1O 1
K[ U MOACYMTAEM 4YHCJIO IMONaJaHui B KaXIblii W3 HuUX. [[JIs HaXoXIeHUs

OTHOCHUTEIILHBIX 4acTOT Ucnoib3dyeM Gopmyrny: Wi = ni/n. B Hamem npumepe N =
20.

Xi |1-2 2-3 3-4 4-5
ni |6 10 3 1
Wi 0,3 0,5 0,15 0,05

UHTEpBaa ero JumHy h u mioTHOCTh YyacToThl (Ni/h).

(ompenensgercss Kak pa3HOCTb  X;
no/h=10/1=10; n3/h=3/1=3; n,/h=1/1=1.

06) [ns mocTpoeHHS THUCTOTpaMMbl YacTOT OMNPENETUM JUIS Ka)XJI0To

h

uHTepBana); Ni/h=6/1=6;
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n/h
12

10

AHaJIOTUYHO CTPOUTCA TUCTOTpaMMa OTHOCUTCIIbHBIX YaCTOT.

IIpakTHyeckas yacThb
Bapuanr 1

3aoanue 1. JlaH 4uCIoOBOW DS, NPEACTABISIIOIINNA WUTOTOBBIE OLICHKHU IO
MaTeMaTHKE CTYyIEHTOB |1 Kypca:

3454435443545334445335545.

a) MOCTPOUTD JJIsl HETO BApPHAIIMOHHBIN PsifT; 0) MOCTPOUTH CTATUCTUYECKOE
pacmpeiesnieHde Il 4acTOT Y OTHOCHUTENIbHBIX YacTOT; B) JIOMOJHHUTH
CTATUCTUYECKOE pACTPEICTICHHE HAKOIIJIEHHBIMU YaCTOTaAMU;

I') IOCTPOUTD MOJIUTOH YaCTOT U OTHOCUTENIbHBIX YaCTOT.

3aoanue 2. B otaene MyxXCKoW O00yBM YHHMBEpMara B TEYEHHE JIHS
MPOU3BOIMIICA YYET CTOMMOCTH IPOJIaHHON 00yBHU. BbUIM moJTydeHsl cieayroiiye
pe3ynbTaThl (B pyOsIsax):

1200, 1110, 2300, 890, 320, 1200, 560, 1340, 1400, 1050, 1050, 4700, 3200,
2900, 2100, 2450, 890, 1110, 1200, 1200, 2300, 1050, 1400, 1200, 890, 320, 1320,
890, 1100, 1050

a) [IpencraBbTe ATH JaHHBIC B BUJIE MHTEPBAILHON TaOJIUIIBI a0COTIOTHBIX U
OTHOCHUTEJIbHBIX YacTOT, pa3douB nuanazoH 1eH oT 0 mgo 5000 pyOmeir Ha
uHTepBabl JyuHoM o 1000 pyOnei.

0) MOCTpONTE TUCTOTPAMMY YaCTOT U OTHOCUTEIBHBIX YacTOT.

Bapuanr 2

3aoanue 1. Jlana ciydaitHas BbIOOpKa W3 25-TH YYEHUKOB 8-TO Kiacca C
naHHeIMH 00 ux pocrte: 166 165 163 166 168 165 168 170 165 165 165 165 164
168 165 164 161 166 166 167 164 163 168 167 167.

a) MOCTPOUTH JJIsl HETO BAPHAIIMOHHBIN PsifT; 0) MOCTPOUTH CTATUCTUYECKOE
pacmpeneneHue s 4aCTOT W OTHOCUTEIBHBIX 4YacTOT; B) JOMOJHUTH
CTATUCTUYECKOE pacTpe/iesICHNe HAKOIIJIEHHBIMU YaCTOTaMU;

') MOCTPOUTH MOJUTOH YaCTOT U OTHOCUTEIHHBIX YaCTOT.

3aoanue 2. Tlepen Bamu BbIOOpKA, MOJTYYEHHAs! 10 PE3YJbTATAM U3YUCHUS
oOMeHHOTO Kypca jaojuiapa B 20-Tu OOMEHHBIX TyHKTax ropona: 26,45; 26.4;
26,41; 26,45; 26,66; 26,53; 26,55; 26,44; 26,8; 26,67; 26,77; 26,43; 26,7; 26,6;
26,68; 26,58; 26,55; 26,54; 26,57; 26,59
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a) PasOeiite Bech umHTepBan ot 26,4 nmo 26,9 Ha 0ATh WHTEPBAJIOB,
CTPYIIUPYHTE JaHHBIE U TOCTPOUTE MO0 HUM MHTEPBAJIbHYIO TaOJIUITY YaCTOT.
0) MOCTpOITE TUCTOTPAMMY YaCTOT M OTHOCUTEJIHbHBIX YaCTOT.

KoHTpoJibHBIE BONIPOCHI

1. JaiiTe onpeeneHre BapUallMOHHOTO Psijia.

2. Uto Ha3bIBaeTCs pa3MaxoM BHIOOPKH?

3. Kak anst maHHO#M BBIOOPKH MOMYYarOT CTATUCTUYECKUI psl M BBIOOPOUHOE
pacripeneneHue?

4. Kakue rpaduueckue n300paxeHusi BBIOOPOK BbI 3HaeTe?

5. YUemy paBHa IJIOIIA/Ib TUCTOTPAMMBI OTHOCUTEJIBHBIX YaCTOT?

6. JlaiiTe ornpeneneHrne BEIOOPOYHOTO CPETHETO.

7. JlaiiTe onpeneneHne BHIOOPOYHOM TUCTIEPCUH.

8. Kak cBsizanbl Mexay coOOW BBIOOpOUYHAs TUCIIEPCUS U HECMeENleHHas
BbIOOpOYHAs qucnepceus?

9. B uem cyrp BbIOOpoyHOro Mmetoga? Yem oTimyaercs BbIOOpOUHAs
COBOKYITHOCTb OT I'€HEpaIbHOU?

Kpurepuu onieHuBaHusI NPAKTHYECKOH PadoOThI

Onenka «5» cTaBUTCS, €ClId BEpHO M panuoHainbHO pemeHo 90%-100%
MpeIaraeMbIX 33JaHUi, JOMYCTUM | HEAOUET, HEMCKAXKAIOIIUN CYTH PEIICHUS.

Ouenka «4» craButcs npu O6ezommdboyHOM pemeHun 80% mpemaraeMbix
3aJaHUl.

Ouenka «3» craBurcs, ecnau BbINOJHEHO 70% TmpemiaraeMbiX 3aJaHHi,
JOIyCTUM | HEoueT.

Ouenka «2» - pemieHo MeHe 50% npenyiaraemMbIx 3aJIaHUM.

IIpakTuuyeckas padora Ne7
«PacyeT CTATHCTHYECKHUX OLIEHOK BEPOSITHOCTH IO YACTOTE»

Hear padoTbI: HAYUYUTHCS OMNPENENATh YHUCIOBBIE XapaKTEPUCTHKU
BBIOOPOK U OTIPEENISITh TOYCHHBIE OIICHKHU.

Bpems evitnonnenusn: 90 munym.

Xoj BbINOJHEHHS MPAKTHYECKOI padoThI

[TpakTuyeckue paboThl HEOOXOIUMO BBITIOJIHATH B CIICIIMATBHBIX TETPAIAX C
yKa3aHUEM HOMEpa, TEMBI, LieJIel padoTHhl.

1. ITo3HAaKOMUTBCS C TEOPETUUECKUM MATEPHUATIOM

2. B Terpansx aJisg MpakTUYECKUX padOT BBIMOJHUTH 3aJIaHUsI TIO BAPUAHTY.

3. CaaTh mpenoaaBaTeso TeTpaib s IPaAaKTUUYECKUX paldoT.

KPATKASA TEOPUA U METOAUYECKHUE PEKOMEHJALIUN
[Tycts BeIOOpKA 337]aHa B BUJIE TAOJIHUIIBI YACTOT.

Xi X1 X2 Xk
N; Ny Ny Nk
W; W, W, Wi
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JIJIsi HaxOXXJIEHWS YHCJIOBBIX XapaKTEPHUCTHK WCTOIB3YIOTCS CIEAYIOIIHE
bhopMyIIBL:
1. Cpennee: x =

XMy +XoNy+ XN o
L1 e . Jlnsg vHTEpBaILHONW TabNULLI B
n

Ka4CCTBC BAPUAHTBI X 6epeTC$[ CCpCArHa MHTCPBAJIA.

2. Mopaa (MoaajibHBbIIE HHTEPBAJ) — 3HAYCHUE BAPUAHTHI X C OOJBIIEH
YaCcTOTOM.

3. Meauana — 3HaYECHHUE BAPUAHTHI X, HAXOIAIICHCSA B CEPEIUHE PSAAA.

a. Ecnu BapualluOHHBIN psii COJIEPKUT HEYETHOE KOJIUYECTBO YUCEN, TO

HY)KHO B35Th YHCJO, KOTOpPO€ HaxoOJIWUTCS POBHO TmocepenuHe. Eciu xe psn
COJIEP)KUT YETHOE KOJMYECTBO YKCEN, TO HYXHO B3ATh JIBAa CPEIHUX YHUCIA U
HaWTH UX MOJYCYMMY.

b. [Tpu HaXOXKJIEHUU MEIUaHbI TI0 TaOJIUIE YaCTOT HY>KHO HAWUTH MEepBOE
3HaUCHHWE HAKOIUICHHOM  4YacToThl, mpeBocxoasmee 0,5, u  BbIOparTh
COOTBETCTBYIOILIEE €MY 3HAUEHUE YUCIIOBOIO pAna. Eciau psa umeer yeTHoe Ynciio
cjlaraeMbIX, TOTJa POBHO MOCPEIMHE BapUALIMOHHOTO Psifia OyayT HAaXOAUThCS JBa
3HAYEHHUS: TO, I KOTOPOrO HAKOIUICHHas yactora paBHa (0,5, U cienyromee 3a
HUM. [[7151 BBIYUCIIEHUS MEIMaHbl HY’KHO B3SITh UX MOJTYCYMMY.

C. J{ns BBIYMCICHUST MEIUaHbl 10 HWHTEPBAIBHOM TabJiMIle YacTOT
UCIIOJIB3YIOT MPONOPUMOHAIBHOE JI€JIEHUE OTpe3Ka, Ha KOTOPOM IPOUCXOJUT
«mepeBay HaKOIJIEHHON 4acToThl uepes 0,5.

Ecnu rpanuisl nHTEpBasia 0003HAYUTD 32 Xyay M Xkon, HAKOTUIEHHBIE YaCTOTHI

Ha 5THUX I'PaHHUIAX 3a SHaq 151 SKOH , TO MCOHAaHa d BBIUHCIISETCS 110 q)OpMYJ'IGI
d— Xyay 0,5 — Stav

Xkon — Xuau SKOH - SHaq

(x1=x) N1+ (X —X) 2Ny +-+ (X —x) 0y - =z
E 1 2 wm D = x2—

4, Mucnepeusi: D =

n
(X)?. Jlna vHTepBaJbHON TabIMIBI B KadeCcTBE BapMaHTHI X Oepercs cepeauHa

MHTEpBAJIA.

5.  CpeaHee KBaJpaTHuecKoe oTKJIoHeHue: o = VD,

Toueunou Ha3pIBacTCSd CTATHUCTUYECKAs OICHKA, KOTOpas OIPEaeisieTcs
oxHUM guciioM ®F = f(X1, Xz, ... Xn), TAE X1, X2, ... Xn— PE3yJIbTAThl N HAOJIIOICHHUI
HaJl MpU3HaKoM X.

a. Hecmeuiennoii Ha3bIBaeTCd TOYEYHAs] OLIEHKA, MaTEeMaTHYEeCKOe
OKHJ@aHUE KOTOPOW paBHO OLIEHMBAEMOMY MapaMmeTpy MpH J0oM o00beMe
BBIOOPKH.

b. Cmewiennoit  Ha3bIBAa€TCS TOYEYHAS OILIEHKA, MaTeMaTH4eCcKOoe

O’KMJIAHUE KOTOPOW HE PABHO OLICHUBAEMOMY ITapaMeTpy.
Hecmeuiennoii ouyeHKoll 2eHepanibHOll cpeoHell SIBISETCS BBIOOpOUHAsS
CpEeIHsIs:

3 X1Nq + XNy + o0+ XNy,
Xg =

n
CMeweHHol OUeHKOl 2eHepaIbHOoll Oucnepcuu SBISCTCS BBIOOpPOYHAS

JTUCTIEPCHSL:
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D - (x; —x)%n; + (x, — x)%ny + -+ (xp — x)%n4
L=
n

Hecmewiennoii oyenkoil 2enepanvHoll Oucnepcuu SIBISIETCS UCIIPaBICHHAs
BBIOOPOYHAS TUCTIEPCUSL:

n
SZ_

Tn—1

D,

HpaKTH‘IeCKaH 4acTb

Bapuant 1

1. Ins BeiOOpku 7; 3; 3; 6; 4; 5; 1; 2; 1; 3 onpenenuts cpeHee, MOAYy U
MeJIMaHy.
2. JlaHO cTaTHCTHYECKOE pacipeIesICHHEe BEIOOPKH:
Xi 0,1 0,5 0,6 0,8
N; 5 15 20 10
Onpenenuts cpeaHee, Moy, MEIMaHy, JUCHEPCUI0 U

KBaJApaTHYCCKOC OTKIIOHCHHC.

cpenHee

3. B Tabnuie mnpuBeneHbl pe3ydbTaTbl HU3MEPEHHs] pOCTa CIydailHO
otoOpanHbIX 100 cTy1€eHTOB:
Poct 154-158 | 158-162 | 162- 166-170 | 170-174 | 174-178 | 178-182

166

Yucno 10 14 26 28 12 8 2
CTYJEHTOB

Omnpenenure cpeanee, MOAy, MEIUaHy U AUCIIEPCUIO pOCTa 00CIIEJOBAaHHbBIX
CTYZCHTOB.

4, W3 renepanbHON COBOKYITHOCTH M3BJeueHa BbIOOpKa oobemom N = 50.

Haiitn HeCMeleHHY10 OLIEHKY I'€HEpaIbHOM CPETHEM.

5.

Xi

2

5

7

10

N;

16

12

8

14

ITo BeiOOpKEe oOBemMa N = 51 HalimeHa cmernieHHas oreHka D, = 5
rE€HEepaJIbHOMN aucnepcu. HalTh HECMEIIEHHYIO0 OLEHKY AUCIIEPCUU T€HEPAIbHOU

COBOKYITHOCTH.
Bapuant 2
1. s BeiOopku 1; 2; 3; 4; 5; 5; 9; 6; 4 onpenenuth cpeaHee, MOy U
MeTuaHy.
2. JlaHO cTaTUCTUYECKOE paclpeiesIeHHe BEIOOPKH:
Xi 18,4 18,6 19,3 19,6
n; 5 10 20 15
Onpenenuth cpedaHee, MOIy, MEIHWaHy, JHCIEPCUI0 U  CpEIHee
KBaIPaTUYECKOE OTKIOHCHHUE.
3. B  rtabauue  npuBeneHbl  JaHHbIE O  pPOCT€  YYaCTHHKOB
JIETKOATJIETUYECKUX COPEBHOBAHMIA:
Poct 160-165 |165-170 |170-175 |175-180 |180-185 | 185-190
Yucno 5 12 19 25 10 7
YYaCTHHKOB
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Omnpenenure cpeanee, MOAY, MeIUaHy M AUCIEPCUIO pOCTa 00CIIEJOBAaHHBIX
CTYJICHTOB.

4, N3 reHepanbHOM COBOKYITHOCTH M3BJIeUueHa BhIOOpKa oObemMoM N = 60.
Haiitn HecMeleHHYI0 OLIEHKY T€HEPAIBHOU CPEIHEM.
Xi 1 3 6 26
n; 8 40 10 2
S. [To BeIOOpKE 0OBEeMa N = 41 HalineHa cMmemieHHas oreHka D, = 3
reHEpaJIbHOM aucnepcuu. HaiTtu HECMEIEHHYIO OLIEHKY IMCIEPCUN T'€HEPATBHOU
COBOKYITHOCTH.

Kpurtepuu oneHUBaHUS MPAKTHYECKON PadoOThI

OneHka «5» cTaBUTCS, €CJIM BEepHO M parmoHanbHO pemeHo 90%-100%
IpeajiaraeMbIX 33JJaHuil, JOMYCTUM | HeloUeT, HEMCKaXKAIOIINI CYyTH PEIlIeHHUS.

Onenka «4» craButcs npu Oe3zommboyHoM perieHuu 80% mpesiaraeMbix
3aJlaHuM.

Ouenka «3» craBuTcs, eciau BbINoJHEHO 70% TipenjiaraeMbiX 3aJaHUi,
JIONyCTUM | Heo4eT.

Ouenka «2» - pemieHo MeHe 50% npemyiaraemMbIx 3aIaHUH.

IIpakTnyeckas padora Ne§
«MopenupoBanue cJaIy4YaliHbIX BeJNYNH))

Iesap padoTbl: penieHue 3a1a4 Ha MOJEIUPOBAHUE CIIYyYalHBIX BEJIMYMH U
MOJCIIMPOBAHUE  CIIyYaHOM  TOYKHM, PAaBHOMEPHO  pACIPENEIEHHOW B
IPSIMOYTOJIBHHUKE, PA3BUTHE JIOTUYECKOTO M TBOPYECKOI'O MBIIUIEHUS CTYIEHTOB,
CaMOCTOATENIbHOM EATEIBHOCTH, BEIYACIUTEIBHBIX HABBIKOB.

Bpems evitnonnenusn: 90 munym.

Xox BbINOJHEHHUS MPAKTHYECKOI padoThI

[TpakTrueckue padoThl HEOOXOIUMO BBIMIOJIHATH B CIIELHUATIBHBIX TETPALSX C
yKa3aHHEM HOMEpa, TEMbI, LieJIeil pabOoThl.

1. ITo3HaKOMHTBCS C TEOPETUUECKUM MaTEPHATIOM

2. B terpaasx sl npakTUYECKUX paOOT BBINOIHUTH 3aJaHUs 110 BapUaHTY,
OTBETUTh Ha KOHTPOJIbHBIE BOITPOCHI.

3. Cnatp npenoaBaTesto TeTpab A MPaKTUYECKUX paldoT.

KPATKAS TEOPUS U METOANYECKHUE PEKOMEHJIALINN

CiyyailHOM HAa3bIBACTCSA BEIWYMHA, U3MEHAIOMIASCA OT OMNbITA K OIBITY
HEpEeryJsIpHO W, Ha TEpBbIM B3I, OecrmopsmodHo. Pesymbrar KaxzIoro
OTZIEJIBHOTO U3MEPEHUSl CIy4ailHOM BEJIWYMHBI MPAKTUYECKH HEMPEACKa3yeM.
OnHako COBOKYIMHOCTH PE3YyJbTaTOB U3MEPEHUN MOJUUHSAIOTCA CTATUCTUYECKUM
3aKOHOMEPHOCTSIM, HM3Yy4Y€HUE KOTOPBIX CIYKUT OJHOM W3 OCHOB TEOPUU U
MPAKTUKHU (PU3NYECKOTO U MHKEHEPHOTO dKcrepuMenTa. CyIecTByeT MHOKECTBO
3aKOHOB  pacmlpefeNeHuss ciaydalHbix BenwumH. OpauM w3 HaumbOolee
pacrpoCTpaHEHHBIX SBJISET HOPMAJbHBIA 3aKOH pacIpejieieHus], OMUCHIBAEMbIi
¢dbynkuueit ['aycca:
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3aKOHOMEPHOCTb  PACHPENCIICHUS] 3HAYECHHM H3y4aeMoll  CIydailHOMN
BEMYMHBl | CTAaHOBUTCA HAIJAIHBIM, €CIM MOCTPOUTh TUCTOTPAMMYy —
CTYNEHYATyl0 JAMarpaMMy, IIOKa3bIBAIOIIyI0, KaK dYacTo TMpPU HU3MEPEHHSIX
MOSIBJISIIOTCS] 3HAUEHUS, MOMAJAI0NINe B TOT WJIM MHOW U3 PaBHBIX MHTEPBAIOB Af,
JeKaMX MEXIY HaWMEHBIIMM W HauOONbIIUM W3 HAOIIOAAeMbIX 3HAYCHUN
BenuuuHbl t. ['UcTOrpammy CTpoAT B cliefyrolux KoopauHatax (puc 1): ock
abcruce — m3mepsiemast BenmunHa t; ock opauHaT — AN/NAt. 3xece N — momHOE
quciio HaOmoaeHnid, AN — 9uciio pe3ysbTaToB — MONABIIMX B WHTEpBai [, t+At].
Yactaoe AN/N — ecth n0as pe3ybTaToB, MOMABIIMX B yKa3aHHBIA WHTEPBAJ, U
XapaKTepu3yeT BEPOATHOCTh TMOMaJaHusi B HEro pe3yibTara OTIAEIbHOTO
HaOmoenusi. OTHoOmIEHWE JTOW BenW4MHBI K mupuHe wuHTepBama AN/NAt
HA3bIBACTCS «IIOTHOCTHIO BEPOSITHOCTH.

[Ipu ouens OombiioM yucie HaOmoaeHu (N— 00) BMeCTO CTyleH4YaToM
TUCTOrPaMMBbI MTOJTYYaeTCsl TIaBHAsE KPUBasi 3aBUCUMOCTH OT t PYHKITUU:

e (A1 4T
“t}‘gm[m]‘ﬂﬁ
AN p,= = “ (2)
narl max g2’ DTy (YHKIUIO Ha3bIBAIOT IUIOTHOCTHIO
BEPOATHOCTH WJIM 3aKOHOM PaCHpeeNICHUs MO
t. Yt0o0bI CPaBHUTD Ha0II01aeMoe

pacnpeneneHue ¢ HopMaibHbIM (1), HyXHO
HalTH 1O JaHHBIM HaOJIIOJEHUNA MapaMeTpsl
<t> u o ¢yakuun [aycca (MpUOIMKEHHO,
IOCKOJIBKY 4YMCIIO HAOJIOACHUM OrpaHUYEHO).
[Tapametp <t> ecTb cpenHee apupMeTHUECKOe
CIIy4YallHOM BEJIUYUHBI

ct=L{t+t + +t —I—Nt
N(l I n)_Ng;- i (3)

[TapameTp o siBAsSICTCS] CPETHUM KBaJIpaTUYHBIM OTKJIOHCHHEM HaOFOACHUN
OT CpeaHETO <t>:

g:\ll_g(t_—-::pf
M-l
(4)
N3 dopmyner (1) ciaegyer, 4TO TUIOTHOCTh HOPMAJIBLHOTO pacIpeiciIcHUs
MMeeT MakCUMyM npu t=<t>,

M3 (lﬁl = ;
i a2 (5)

U CUMMETpUYHA OTHOCUTEIhHO <t>. HeTpynHO cpaBHUTH «HaHOOJBIITYIO
BBICOTY THCTOTpaMMbl» W MakcHMalibHOe 3HaueHue (pynkumm ['aycca (5). s
KOJIMYECTBEHHON MPOBEPKU TOr0, HACKOJIBKO XOPOIIO MOJYYEHHBIE pPe3yJbTaThl
COOTBETCTBYIOT HOPMaJIbHOMY  pAacClpelieIeHUI0, MOXKHO  BOCIIOJIb30BaThCs
cooTHoOIIeHHEM (6):

Puc. 1.
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B KOTOPOM BEPOATHOCTb P1» monagaHus pe3yiapTaTa U3MEpPEHUS B UHTEPBAI
(t1, t) c omHOM CTOPOHBI MOKET OBITH BBIYMCIICHO Kak MHTerpan ¢ynkmuu ["aycca
B 3THX IIpelesax, a ¢ APYrod CTOPOHBI — HalJ€HAa KaK OTHOCHUTEIBHOE YHUCIIO
HabmoaeHuit N12, pe3yabTaThl KOTOPBIX MOMANM B 3TOT uHTepBal. [Ipu cpaBHeHUN
MO>KHO BOCIIOJIb30BATHCSI U3BECTHBIMHU 3HAYEHUSIMUA BEPOATHOCTH PacHpeeieHUs
CIly4ailHOM BeNMMYUHBI ISl HanOosiee ymOTpPeOUTENbHOTO B TEXHHKE H3MEPEHHI
MPEIEIIOB:

T(—:::f_::— —J; <=+ Gj: PG=D,53,
t{{t} — qu; <=+ 15}__ P:G:[ng:
t{{t:: — 3(]; <=+ 35}__ PEG:[LQQ?.

IIpakTuyeckast 4acThb

B nannoif paboTe B KauecTBe Cly4allHOM BENWYMHBI t BBICTyHaeT JIMHA
oTpe3ka {, MOIETMpOBaHUE KOTOPOH OCYIIECTBISETCS CIEAYIOIUM 00pa3oM.

1. JI71s1 3TOTO HAa YUCTOM JIUCTE OyMaru Kak MOXHO OBICTpee pyUKON WIIn
KapaHJalIloM HAadyepTUTe 25 OTPE3KOB NPUMEPHO OJWHAKOBOW JUIMHBI. Jlid
BBITIOJIHEHUS YCJIOBUS HE3aBUCUMOCTH PE3YJIbTATOB €Ille 25 OTPE3KOB TAaKOW ke
JUTMHBI HA TOM K€ JINCTE MPEIIOKUTE HAYEPTUTh CBOEMY HAIlAPHHUKY WIIH JIPYTY.
JmuHbl 0Tpe3koB OyAyT OJMU3KU K CIyYalHBIM HM3-3a €CTECTBEHHON HETOYHOCTH
paboThl  4YEJIOBEUECKOW pyKdu. Pe3ynbTrarhl OMmbITa, CACJIAHHBIE  ABYMS
AKCIEpPUMEHTAaTOpaMu, OYyIyT HE3aBUCUMBIMH, 4YTO JIOJDKHO TMPUBECTH K
HOpPMaJIbHOMY (TayCCOBOMY) pACIHpEACICHUIO CIy4YailHOW BeNIWYMHBL. JITUHBI
oTpe3koB (i U3MephTEe MUJUIMMETPOBOM JIMHEWKON M 3aHECUTE B TIEPBBIM CTOIOEII
Tabn. 1.

2. Haiimnre B Ta0n.1 HaumeHbIIUH Cmin U HAUOONBIIHUA Lmax U3
pesynbratoB HaOmoaeHuM. [IpoMexyTok (Cmin— Cmax) pazoeiire Ha 6—-10 paBHBIX
WHTEpBAJIOB. [ paHUIIBI HHTEPBAIOB 3aHECUTE B TAOIUILY 2.

3. [ToncumTaiiTe YUCIO pe3yabTaTOB HAOMIOACHUN B Ta0d. 2, MOMABIINX
B KaKJIbIi uHTepBas Al;, 1 3amoaHUTE BTOPOMl cTon0Oel Tad. 2.
4. BbrancnuTe ONMBITHBIE 3HAYEHUS TJIOTHOCTH BEPOSITHOCTH TOMATaHUS

CIy4ailHOM BEJIMUMHBI B KOKIbIM 13 WHTEpBaioB Al 3amosHUTe TPETUH CTOJIOEI]
Tabm. 2.

S. [TocTpoiiTe rucrorpammy (puc. 1), g d4ero mo ocu adCImcce
OTKJIaJIbIBaliTe WHTEpPBAIbI Alj, SIBISIONIMECS OCHOBAHUSIMH MPSMOYTOJILHUKOB,
BBICOTA KOTOPHIX paBHA MNIOTHOCTU BEPOSITHOCTH i

6. Breruucnure <€> no ¢opmyne (3) u o no dopmyne (4). MoxHo
BOCTIONIb30BAThCSl pe3ysbTaTaMu JBaaaTH HaOmoneHui. [lomydeHHble 3HaUYEHUS
3aHecure B Ta0. 1.
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7. [To dopmyne (5) HaiinuTe MaKCUMalbHOE 3HAYEHHE TUIOTHOCTH
BEPOSITHOCTU Pmax NIpu { = <>. Pesynbrarsel 3aHectd B Taba. 1. CpaBHUTH
MOJIYYEHHBIEC 3HAYECHHUSI Pmax C HAUOOJIBIIIEN BBICOTOM TMCTOIPAMMBI.

8. Jnsa 3uHadennii {, COOTBETCTBYIOIIMX TpaHULAM BBIOPAHHBIX
UHTEpBANOB, BbluucAuTe 1O ¢QyHKuMu [aycca (1) 3HaYeHHs IUIOTHOCTH
BeposATHOCTU P({) M 3aHECUTE UX B YETBEPTHIN cTosbel TabiI. 2.

Q. Hanecure Bce pacueTHble TOUKM Ha rpaduK, HA KOTOPOM H300paxeHa
rUCTOrpaMma, U MPOBEAUTE 4Yepe3 HUX IIaBHYIO KpuByro. CpaBHuTe ux. B yem
INPUYHMHA HETIOJIHOTO COOTBETCTBUSA KpuBOM ["aycca u ructorpaMmmsi?

10. IIpoBepbTe, HACKOJIBKO TOYHO BBIMOJHAETCA B OMBITaX COOTHOIICHHE
(7). Beruucaute rpaHUIlbl HHTEPBAJIOB, YKA3aHHBIX B MepBoM cTojb1e Tadm. 3. [lo
ITaHHBIM Ta0a. 1 moxcumTanTe uncino HaOmoxeHui Nip, ITONMAaJgaoMUX B KaXKIbINA
U3 TPEeX MHTEPBAIOB, a Takke oTHomeHue Nio/N (6). CpaBHUTE UX C H3BECTHBIMU
3HaYECHUAMH P12, COOTBETCTBYIOIIMMH HOPMAJIBHOMY PACIPEACICHUIO CITy4ailHbIX
BenuyuH (7). B uem npuynHa HEOOIBIIOTO PACXOXKICHUS?

Tao6auma 1

No
OITBITA
1

2

G, MM (6 — <>)?, Mm?

20 Pmax = .oy MM
<>=.,mMm [Y (i-<0>)=.., MM

Taoauma 2
['panuts! AN AN/NAt , vt p MM
WHTEPBAJIOB, MM

Taoauna 3

WNHrtepBan, MM
oT 10

N12 NlZ/N PlZ

<t>+o0
<t>+ 20
<t>+ 30

Kpurepuu onieHuBaHus NPaAKTHYECKOH PadoThI
Onenka «5» CTaBUTCS, €CIM BepHO W panuoHanbHO pemeHo 90%-100%
IpeaiaraéMbIX 33JJaHdil, JOMYCTUM | HETOYeT, HEeMCKAKAIOIINI CYyTH PEIICHHUS.
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Onenka «4» craButcs npu Oe3ommboyHOM pemieHunu 80% mpenmaraeMbix
3aJIaHU.

Ouenka «3» craButrcs, eciau BbINOJHEHO 70% mpemsiaraemMbiX 3aJaHUM,
JonycTUM 1 Hemouer.

Ouenka «2» - pemieHo MeHe 50% mnpensiaraemMbIX 3aJIaHUH.

IIpakTnyeckas padora Ne9
«@YHKIMHU CTATHCTHYECKOH 00pa00TKH B MaKeTaX NPUKJIATHBIX
porpamMmm»

Iean padoThl: HayuuTbCs O00pabaThIBATh CTATUCTHYECKUE JTaHHBIE C
MOMOIIBI0 BCTPOCHHBIX (DYHKUMN; U3y4UTh BO3MOKHOCTH [lakeTa aHanm3a u ero
HEKOTOpBbIE HMHCTPYMEHTHI: ['eHepanuss ciaydaWHbIX 4uceln, [ucrorpamma,
OnwucarenbHast CTATUCTHKA.

Bpem=a evinonnenun: 90 munym.

KPATKASA TEOPUSA U METOAUWYECKUE PEKOMEHJIALIUN

1. OcHOBHBIE CTATUCTHYECKHE XaAPAKTEPUCTUKH.

DnekTpoHHble TaOmuIbl EXxcel umeroT orpoMHbiii HAOOp CPEACTB IS
aHaiM3a  CTAaTUCTUYECKUX  JaHHBIX. Hawmbonmee  d9acto  HCMOIb3yeMbie
CTaTUCTHUYECKUE (PYHKIIMU BCTPOEHBI B OCHOBHOE SJIPO MPOTPAMMBbI, TO €CTh ITH
GyHKIIMKM JOCTYIIHBI C MOMEHTa 3amycka mporpammbl. Jlpyrue Oonee
CIEIUAIM3UPOBAHHbIE (DYHKIIMM BXOASIT B JOMOJHUTEIBbHYIO MOAIPOrpaMMy,
Ha3bIBAEMYIO MMaKeTOM aHaim3a. KoMaHbl 1 (QyHKIMM MMaKeTa aHaji3a Ha3bIBalOT
NucTpyMeHTamu aHainu3a. Mbl orpaHUYUMCS] U3yYEHUEM HECKOJIbKUX OCHOBHBIX
BCTPOCHHBIX CTAaTUCTUYECKUX (YHKIUUA W HaAuMOoJiee TMOJIE3HBIX HHCTPYMEHTOB
aHaIM3a U3 MakeTa.

CpenHee 3HaAYECHHE.

Oynkius CP3HAY (wmu AVERAGE) Beumcnsger BbiOOpouHoe (wiiv
reHepalbHOE) CpellHee, TO €CTh cpeaHee apu(pMEeTHUYEeCKOoe 3HAueHHE NpHU3HaKa
BBIOOPOYHOM (MJIM TeHepaibHOW) COBOKYMHOCTH. AprymenToM ¢pyukiun CP3HAY
ABJIIETCSI HA0Op YMceN, KaKk TMPaBHIIO, 3a/laBaeMblii B BUJE WHTEpBaja sS4eeK,
Hanpumep, =CP3HAY (A3:A201).

Jucnepcus U cpeHee KBaIpaTHYeCKOe OTKJIOHEHHE.

Jist oneHkn pazOpoca AaHHBIX HCHONB3YIOTCS TaKUWE CTATUCTUYECKHE
XapaKkTepUCTUKU, KaK JUCIIEPCHUS D wu cpenHee kBampaTuyeckoe (WU
CTaHJApTHOE) OTKJIOHeHHEe o . CTaHJapTHOE OTKJIOHEHWE €CTh KBaJApPaTHBIN
KOpeHb U3 auchepcuu: D =+/o . BoJblloe cTaHAapTHOE OTKIOHEHHE yKa3bIBaeT Ha
TO, YTO 3HAYEHUS WU3MEPEHHS] CHJIBHO pa30pOCaHbl OTHOCUTEIBHO CpPEIHEro, a
MaJjoe — Ha TO, YTO 3HAYEHHUS COCPETOTOUEHBI OKOJIO CPEHETO.

B Excel wumerorcss QyHKIMH, OTACIBHO BBIYUCISIONINE BBHIOOPOYHYIO
nucnepcuto D, u cTangapTHOE OTKIIOHEHHE o, W FeHepalibHble aucnepcuto Dy u
CTaHJAPTHOE OTKJIOHEHUE o . [loATOMY, Mpexae 4eM BBIYUCIATH JUCIIEPCHIO U
CTAHJAPTHOE OTKJIOHEHHUE, CIIEIYET YETKO ONPENEIUTHCS, SIBISIOTCS JIM Balld
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JaHHBIE TEHEPAIbHON COBOKYITHOCTBIO MM BEIOOPOUHOM. B 3aBUCHUMOCTH OT 3TOTrO
HY’KHO UCIOJIb30BaTh i pacueta Dru o, Dsu o,

Jist  BeluucieHuss  BbIOOpoyHOM  gucnepcun D, u  BBIOOpOYHOTO
CTaHJApTHOTO OTKJIOHEeHUS o, uMewTcs Gyakuun JWCIT (umu VAR) u
CTAHJOTKIJIOH (unmu STDEV). Aprymentom 3tux (yHKIMHA sBisieTcs HAOOp
qucell, Kak PaBuIlo, 3aJJaHHbIN 1rana3oHoM siueek, Harpumep, =1CII (B1:B48).

JUist  BbIUMCIIEHHsSI TeHepanbHOM gucniepcud Dy u  reHepanbHOro
CTaHJAPTHOTO OTKJIOHEHUs o, umerorcs ¢yakinun JIUCIIP (mmm VARP) u
CTAHJOTKIJIOHII (mmu STDEVP), cooTBeTCTBEHHO.

AprymMeHTbl 3TUX (YHKIIMI TaKHue e, KaK U 7151 BBIOOPOYHOM THUCTIEPCHU.

O0beM COBOKYIIHOCTH.

O0beM COBOKYIMHOCTH BBIOOPOYHOM WMIM  TEHEPAIbHOM — 3TO YHUCIO
anemMeHToB coBOKynmHocTH. Dynkuus CYUET (wam COUNT) onpenensier
KOJIMYECTBO SYEEK B 3aJJaHHOM JUAIa30HE, KOTOPBIE CONEPIKAT YUCIIOBBIC JIAaHHBIC.
[TycThie sueliku uimu stueviku, copepkamue Teker, ¢pynkuus CUET mpomyckaer.
Aprymentom ¢ynkuuun CYUET sBasercs untepBan siueek, Hanmpumep: =CUET
(C2:C16).

JIns ompenelieHWs KOJWYECTBA HEMYCThIX $A4YEEK, HE3aBUCHUMO OT HUX
conepxxumoro, wucnonb3dyercss Qynkmus CUYET3. Ee aprymenTom sBisietcs
WHTEpBAJ SUYEEK.

Mojaa u meauaHa.

Moga — 3TO 3Ha4YeHUE MNpPU3HAKA, KOTOPOE Yalle IPYrUX BCTPEYAETCS B
COBOKyMHOCTU AaHHbIX. OHa Beruucisercss pynkinuedn MOJIA (unmu MODE). Ee
apryMEHTOM SIBJISICTCS MHTEPBAJ STYEEK C TAHHBIMH.

Mennana — 3TO 3HaUYEHHUE MPU3HAKA, KOTOPOE PA3AENSIET COBOKYITHOCTh Ha
JIBE paBHbIE 10 YHUCAY »2JieMeHTOB uyactu. OHa BblUUCHAETCS (yHKIUEH
MEJIMAHA (wiu MEDIAN). Ee aprymeHTOM SIBJISIETCSI MHTEPBAII STYEEK.

Pa3zmax BapbupoBanusi. HanoJibiiee u HanMeHblee 3HAYCHHSI.

Pasmax BappupoBanust R — 3T0 pa3sHOCTh MEXIy HAUOONBIIUM Xmax H
HAUMEHBIIIUM Xmin 3HAYEHUSMH TPU3HAKA COBOKYMHOCTH (TE€HEPAJIbHOW WITU
BBIOOPOYHOM): R=Xmax—Xmin. 11 Hax0XACHUS HAUOOJBIIETO 3HAYCHUS Xmax
umeercsa Qynkius MAKC (nmn MAX), a 111 HAaUMEHBIIETO Xmin — GyHks MUH
(mmu MIN). Hx aprymenTom sBisieTcss WHTepBan sueek. [lms Toro, 9ToOBI
BBIYUCIIUTH pa3Max BapbUPOBAHUA JJAHHBIX B MHTEpBAJIC sueek, Hampumep, oT Al
1o A100, caenyet BBect Gopmyny: =MAKC (A1:A100)-MHUH (A1:A100).

OTKJ/IOHEHHE CJOYYANHOr0 pacipeaeaeHusi 0T HOPMAJIbHOIO.

HopmaneHo  pacnpeneneHHble CIIy4aiiHbIe BEJIMYMHBI  IIUPOKO
pacmnpocTpaHeHbl Ha TIpaKTHKe, HApuMep, pe3yJbTaTbl H3MEPEHUS JIF0OOM
(GbU3NYECKOW BEJIMYMHBI TMOAUYUHSIOTCS HOPMAJIBHOMY 3aKOHY paclpeiesICHUsI.
HopMmanbHbIM  HA3bIBA€TCA  PaACIPENCIICHUE  BEPOSITHOCTEW  HENMPEPBIBHOU
CJIIy4allHOM BEJIMYMHBI, KOTOPOE OIMUCHIBAETCS IIIOTHOCTHIO

-%)?
1 _(x=X)

TO= =
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A€ o — JIUCHEPCHUs], X - CPEAHEE 3HAYCHUE CITyYalHOU BEJIUYUHBI X .

JIns OLEHKM OTKJIOHEHUS pACHpPENENICHUs] [aHHBIX OJKCIEpUMEHTa OT
HOPMaJbHOTO PACHpEAEICHUsI HCIOJB3YIOTCS TaKUE XapaKTEPUCTUKU KaK
acummetpus A u akciiecc E. [{ns HopmansHoro pacnpeaenenus 4=0 u E=0.

AcHUMMETpUs  TIOKa3blBa€T, HA CKOJBKO  paCIpelesieHHEe  JTaHHBIX
HECUMMETPUYHO OTHOCUTEIBHO HOPMAJIBHOTO pacnpenesieHus: ecim A>0, To
OoJbIIas 4acTh JIAaHHBIX MMEET 3HAUeHUs, MpeBblatonue cpeanee x ; eciu A<0,
TO OOJbIIAsk YaCTh IAHHBIX UMEET 3HAUYCHHUSI, MEHBIIINE CPEAHETO ¥ . ACUMMETpUS
Beruncisiercss ¢ynkmueit CKOC. Ee aprymeHTOM SIBISieTCSI MHTEpBall SYEEK C
nanHbeiMu, HanpuMep, =CKOC (A1:A100).

DKCIECC OLUEHUBAET «KPYTOCTHY, T.€. BEIUYMHY OOJBUIErO WJIM MEHBLIETO
nogbeMa MaKCUMyMa paclpeleiieHus AKCIEPUMEHTAIbHBIX  JAHHBIX MO
CPaBHEHHID C MAaKCHMyMOM HOPMaJIBHOTO pacnpenenenusa. Ecmm E>0, 1O
MaKCUMYM SKCIEPUMEHTAIBHOTO pacipeiesieHusl Bblllle HopManbHOro; eciu £<0,
TO MAKCUMYM 3KCIIEPUMEHTAIBLHOTO PACTIPEICICHNS] HUKE HOPMAIIBHOTO. DKCIECC
Boruncigercst pyuknueit DKCLECC, apryMeHTOM KOTOPOM SIBIISIFOTCSI YMCIIOBBIC
JIaHHbIC, 3a/laHHbIE, KaK MpPaBUJIO, B BHUJE HWHTEpPBAA A4YEEK, HAIPUMED:
=0OKCHECC (A1:A100).

2. UHCTpPYMEHTBI CTATHCTHYECKOr0 aHajamu3a: [enepauus cayyaiiHvix
yucen, l'uvcmozpamma, Onucamenvnas cmamucmuka.

3arpyska Ilakema ananu3sa.

llakem ananuza 0€3 JONOJHUTEIBHBIX YCTAaHOBOK aBTOMATHYECKH HE
3arpyaercs npu 3amycke Excel. OH BxoauT B Tak HaswpIBaeMyto Haocmpouky —
HA0Op JIOTOJHUTENBHBIX TOJMPOTrpaMM, K KOTOPBIM OTHOCSITCSI, HAIIPUMEDP, YKe
u3BeCTHbIE BaM Macmep ouacpamm u Macmep ¢hynxyuti. Ins 3arpy3ku llakem
aHanu3a HeoOXoAUMO:

1) B Ocnosnom mento BoIOpaTh MyHKT Cepsuc;,

2)  BbIOpaTh MyHKT Haocmpouiku,

3) B mosBHUBIIEMCS cliUcke Hadcmpoexk akTUBU3UPOBATD MEPEKITI0YaTe b
AnalysisToolPak-VBA u naxats OK.

ITocne storo B Menwo Cepsuc no06aBUTCS MyHKT Auanuz oaunvix. K aTomy
MYHKTY ClIeyeT oOpalarbes s Bbi3oBa [lakema ananusa.

NucTpymentT: Ienepauusn cayuyaiHplx yuce.

B Excel umeercs Bcrpoennas dynkmust CJIYWCIT (wmu RAND) s
reHepaluyy paBHOMEPHO PacIpeAEIeHHbIX CIIydaiHbIX yncel B nHrepsaine [0,1].

[TakeT aHaiM3a MO3BOJISIET T€HEPUPOBATH CIyYaHbIE YUCHA C PA3IMYHBIMU
TUTIAaMU PACTIPEICIICHUI: paBHOMEPHOE, HOpMalibHOE, bepHynu, OMHOMHAIIBHOE,
[lyaccona u auckpeTHoe (OmpenelieHHOe Toyb3oBareneMm). st reHepanuu
CIIy4alHBIX YUCEI CIIEYET:

1) B meHio Cepsuc BbIOpaTh KOMaHIY AHAIU3 OAHHBIX,

2) B TOSBUBIIEMCS JMaJOrOBOM OKHE AHanu3 OawHbiX B TPYIIE
Huempymenmor ananusza BbIOpaThb NYHKT [ eHepayus cnyyauHulXx 6eluduH W
HaxxaTtb OK;
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3) B TOSBHBIIEMCS JHAJIOTOBOM OKHE [ enepayus CayuyauHblX yucen
CJIeJIyeT 3aMOJIHUTh MO BBOJA!

- B noysix Yucno nepemennvix M YHucno cayuatinbix uucen yKazaTb
HY’KHO€ KOJMYECTBO CTOJIOLIOB M CKOJIBKO YHMCEN Bbl XOTUTE MOIYYUTh B KAKIOM
CTOJIOIIE;

- B nojie Pacnpedenenue cieayer BHIOpaTh OJWH U3 UMEIOLIUXCS TUTIOB
pacrpeesieHus CIy4yalHbIX YUCET,

- B rpymre [lapamempsl cieayeT yka3aTh JUala3oH 4uceld, T.e. min u
max 4ucia pacnpeneneHus s PasHomepnozo pacnpedenenusi; I CpPEIHEE
3HAQYEHUE U CTAHJAPTHOE OTKIOHEHUE ISl HopmanvHoeo pacnpedenenus U T.1.

- none Cryuaiinoe pacceMBaHME 3aIOIHSETCA TOJIBKO B TOM Ciydae,
€CIM BaM HEOOXOJWMO HECKOJBKO pa3 BOCIPOW3BOAUTH OJHY M TYXE
MOCJIEA0BATEIBLHOCTD CIIy4YallHbIX YUCEN;

- B MoOJe BbixoOHol uHmepean yKa3bIBaeTCs MECTO, KyJa CJeayeT
MOMECTHUTH IMOCJIEI0BATEILHOCTh YUCEN, KaK MPABUIIO, ITO UHTEPBAI sSUEeK (MU
CTOJIOCII LIETTUKOM ).

HNucrpyment: fucmozpamma.

['paduueckoe mnpencraBieHre pe3yabTaTOB OOpPaOOTKU CTATUCTHYECKUX
JAHHBIX OOBIYHO oOdopmiigeTcss B Buie TUcTOrpamMMbl. COBOKYIMHOCTH JaHHBIX
pa3OuBaeTCsl Ha YaCTUYHbIC MHTEPBAJIbI, Ha3bIBAEMbIE HOpMaIbHBIMU. VIHTEpBaIbI
pa3OueHust MOTYT OBITH JIFOOOM MIMPUHBI, HO 00513aTEIBHO OHU JOJIKHBI CIEI0BATh
B MOpsijke Bo3pacTaHus. MHTepBasbl pa3OUeHUsT OTKIAABIBAIOTCS MO OCU a0CIuCcC
rucrorpammbl. Ha ocu opavHaT ructorpaMMbl OTKJIAJLIBAETCS YMCIO 3HAYCHHM,
MOMNAaBIINX B UHTEPBAI pa3OMeHUs. ITO YKUCIO 3HAYECHUN MTPU3HAKA COBOKYITHOCTH
HAa3bIBACTCS YaCTOTOM.

JI71s1 TOCTPOEHUS TUCTOTPAMMBI:

1) B Hayaje cieayeT 3a1aTh YaCTUYHbIC HHTEPBAJIbI pa30HCHNUS;

2)  3areM B MeHI0 Cepsuc BbIOpaTh KOMaHIy AHanu3 OaHHbIX U yKa3aTb
WHCTPYMEHT aHanu3a — ucmoepamma v Haxatb OK;

3) B IUAJIOTOBOM OKHE [ ucmoepamma CienyeT yKa3aTh:

- B rpymnmne Bxoouvle danHvie B TOJe Bxoouoti unmepsean — WHTEPBAI
A4EeK C JAaHHBIMH, a B mole HMumepsan Kapmano8 — HHTEPBAT SUYEEK C
YaCTUYHBIMU WHTEPBAIaMU pa30HCHMUS;

- B rpynne llapamempwvl 6v1600a YKa3bIBAETCS WHTEPBAN SIUCCK IS
BBIBO/Ia YACTOT M OTMEYAETCS TAJIOUKOM MepeKItouaTesb Bbli6o0 epaguxka.

[Tocne naxaruss OK uHCTpyMeHT [ucmozcpavma BBIBOAUT JIBa CTOJOLA:
kapmaH U 4actota. Cama THCTOTpaMMa BBIBOJUTCS IIpaBee CTOJIOIA YacToT.
dopmaTUpOBaHUE TUCTOTPAMMBbI MPOU3BOIUTCS TaK ke, KaK U JIFDOOM JuarpaMmMbl
B Excel.

NucTpymenT: OnucameipHas CmamucmuKa.

B makere amammsa Excel comepxkutrcs wuHCTpyMeHT OnucamenbHast
cmamucmuka, KOTOPbIM  co37aeT  TaOMUIly OCHOBHBIX  CTaTUCTUYECKHUX
XapaKTEPHUCTHK JJII COBOKYIMTHOCTH JaHHBIX. B 9T0i#1 Tabmuie OyayT comepxaThes
CIIEYIONTUE XapaKTePUCTUKU: CpEIHee, CTaHAapTHas OIIMOKa, JUCIIepCHs,
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CTaHJAPTHOE OTKJIOHEHHE, MOJa, MEAMaHa, pa3Max BapbUPOBAHHS HHTEpBAJA,
MaKCUMaJbHO€ W MHHUMAJIbHOE 3HAYEHUs, AaCUMMETpPHs, OHKcliecc, O0beM
COBOKYIHOCTH, CYMMY BCEX 3JIEMEHTOB COBOKYITHOCTH, JOBEPUTEIHHBIN HHTEPBAI
(ypoBeHb Haze:)kHOCTH). UHCTpyMeHT OnucamenvHas cmamucmuka CyleCTBEHHO
YOPOUIAET CTATUCTUYECKUN aHaJIU3 TEM, YTO HET HEOOXOIMMOCTH BBI3BIBATH
KOKIy0 QYHKIMIO JJIs1 pacyeTa CTaTUCTUYECKUX XAPAKTEPUCTUK OTIEIBHO.

J1s1st Toro, 4ToOBI BBI3BATh OnucamenvHyo cmamucmuxy, CJIenyer:

1) B meHio Cepsuc BIOPaTh KOMaHAY AHAIU3 OAHHDIX,

2) B cmucke Mucmpymenmol ananiu3a TAATOTOBOTO OKHA AHAIU3 OAHHBIX
BBIOPATh HHCTPYMEHT

Onucamenvnas cmamucmuxa v Haxatb OK;

3) B MOSBHBIIEMCS IHAIIOTOBOM OKHE OnucamenvHas CMAamucmura
HEOO0XOMMO:

- B rpynne Bxoouvie OanHble B Tione Bxoowoil ummepsan ykKa3aTb
WHTEPBA sIUEEK, COJCPKAIUX JIAHHBIE;

- €CJIM TepBasg CTPOKa BO BXOJHOM JHAINA30HE COJIEPKHUT 3aroj0BOK
CTOJIOIA, TO B nosle Memxu 6 nepgotl cmpoke CiAeAyeT MOCTaBUTh TaJIOUKY;

- aKTUBHU3UPOBATh MepeKiIovaTesib (MOCTaBUTh Tallouky) Mmoeosas
cmamucmuka, €l HyKeH TOJIHbIN CIHCOK XapaKTepPUCTHK;

- aKTUBHU3UPOBATh MEPEKIIOYATENIb YposeHb HaodexcHocmu W yKa3aTh
HAJSKHOCTH B %, €CITM HEOOXOAMMO BBIYUCIIUTH TIOBEPUTEIIBHBIN HHTEPBAI.

IIpakTHyeckas 4acTb

3ananue 1.

OnHuM U TeM ke BOJIBTMETPOM OBLUIO U3MEPEHO 25 pa3 HaIlpsHKEHUE Ha
y4JacTke 1enu. B pesynbTaTe ONBITOB MOJYYEHBI CIEAYIOUIME 3HA4YCHUs
HamnpspKeHHs B BosbTax: 32, 32, 35, 37, 35, 38, 32, 33, 34, 37, 32, 32, 35, 34, 32,
34, 35, 39, 34, 38, 36, 30, 37, 28, 30. Haiimute BbIOOpPOYHBIE CPEIHIOIO,
JIMCIIEPCUI0, CTAHIAPTHOE OTKJIOHEHHWE, pa3Max BapbUpPOBAHUS, MOIY, MEIHUAHY.
[IpoBepuTh  OTKIOHEHHWE OT HOPMAJIbHOIO  PACHPENECICHUS, BBIYUCIUB
ACMMMETPHIO U IKCIECC.

1. HabGepute pe3ynbTaThl SKCIEpUMEHTA B cTOI0CIT A.

2. B sueiiky B1 HaGepute «Cpemnee», B B2 — «BbpiOOpouHas
nucnepcus», B B3 — «crangaptHoe oTkinoHeHue», B B4 — «Makcumym», B BS —
«Munumym», B B6 — «Pa3max BapeupoBanusi», B B7 — «Moma», B B8 —
«Menunana», B B9 — «Acummerpus», B B10 — «Oxcuecc». BeipoBHslTE mMpHUHY
ATOTO CTOJIOIA C MOMOILBIO A8mMono06opa MUPUHBI.

3. Breinenute sueiiky Cl u HaXkMUTE Ha 3HaK «=» B cTpoke dopmyi. C
nomoIso Macmepa ¢yuxkyuti B kareropun Cmamucmudeckue HauauTe GyHKIUIO
CP3HAUY, 3aTeM BbIJIETUTE UHTEPBAI SIUEEK C JAaHHBIMU U HaXMHUTE Enter.

4, Breigenute staeiiky C2 1 HaXXMHUTE Ha 3HaK «=» B CTpoke Gopmyi. C
NOMOIIBIO TOMOIIbI0 Macmepa gyukyuti B kateropun Cmamucmuyeckue HaluTe
dbynaknuro JIUCII, 3areM BoIiennTe HHTEPBAJ SYEEK C JAHHBIMU U HAXMuTe Enter.
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5. [Iponenaiite  CaMOCTOATENBHO  AHAJOTMYHBIC  JCUCTBUS — JUJIA
BBIYUCJICHUS CTAHJAPTHOTO OTKJIOHEHHWS, MaKCUMyMa, MHUHUMYyMa, MOJBbI,
MeJIMaHbl, ACHMMETPHUH U JKCIIecca.

6. Jlnst BbIUMCIIEHHsSI pa3Maxa BapbupoBaHusi B sueiiky C6 criemyer
BBecTH popmyiny: =MAKC (A1:A25)-MUH(A1:A25).
3aganue 2.

CrenepupoBars 500 ciiy4yallHBIX YHCEN, PACHPEAECIECHHBIX HOPMAJBHO.
[TocTpouTh rucTorpaMMy M MOJHBIA CHUCOK CTATUCTUUYECKUX XapPAKTEPUCTUK C
NOMOILBIO uncmpymernma OnucamenvHas Cmamucmuxda.

1. Bemmonaute komauny Cepeuc—>Ananuz oannvix —l enepayus cirydatiHvix
yucer,

2. B nuanoroBom okHe [ enepayus ciyuatiHblx YACET BBEAUTE B MOJIE YUCIIO
nepeMeHHbIX: 1; B mosie Yucno ciaydaitaeix yucen 500; BeiOepure Pacnpedenernue
Hopmanvnoe; 3anaiite noboe cpenHee 3HaueHue (xenarenbHo okoio 100) wu
HEOOJIbIIIOE CTaHIapTHOEe OTKIOHeHue (He Oonbiie 10); B mose BrixomHoi
UHTEPBAJI YKOKUTE a0CONIOTHEIN aapec cronoma $AS2. Haxxmure OK.

1. Temepp NOCTPOMTE THUCTOrPAMMYy II0 COBOKYITHOCTH CIY4YalHBIX
yucen. CHauana HYXKHO 3aJlaTb MHTEpBaJbl pemieHus. [lycTh AJIMHBI UHTEPBAJIOB
OyJlyT OJMHAKOBBIMU U PaBHBI 3. {7151 aBTOMAaTUYECKOTO COCTaBIICHUSI UHTEPBAJIOB
pa3Ouenus HabepuTe B sAueiiky B2 HauanpbHOE 4MCliO, HApUMED, 75 IS HAIIUX
CILy4ailHbIX YHUCel. 3arem BBITIOJTHUTE KOMaHy
IIpasxka—»3anonnums—IlIpocpeccus. B  mosBUBIIEMCS  JUAJOTOBOM  OKHE
3al0JIHUTE JIAHHBIE:

- B TIpynne mepekitouareneil none Pacnonodcenue YCTaHOBUTE HO
cmonoyam;

- B nosie [llaz nabepure 3;

- B nojie /Ipedenvhoe 3nauenue nabepure 125;

- B Ipylme nepekitovarened Tun YCTaHOBUTE apugmemuueckas W
Haxxmute OK.

B pesynbrare cronbenr B Oymer copepkaTh HMHTEpBaJIbl pa3OUEeHUS
(kapMaHsbl).

2. Breimmonuute xomauny Cepsuc—>Auanuz oaunvix—1 ucmoepamma. B
MOSIBUBILIEMCSI TMAJIOTOBOM OKHE [ ucmozpamma 3anoaHuTe:

- BXOJHOUW MHTEPBAJ MOSBUTCS, €CJIH IIEJIKHYTh MBIIIBIO IO CTONOIY A;

- WHTEpBaJ KapMaHOB MOSBUTCS, €CJIM IIEJIKHYTh MBIIIbIO MO CTOJIOIY

- MOCTaBHTE TAIIOYKY B MOJIE METKHU;

- ykaxure cronber] C B noje BoixooHou unmepsar,

- aKTUBHU3UPYUTE TEPEKII0YaTeNh Bbl800 epaguka; ecinu 3TO TOoJie He
coAepKuUT rajgodku, Haxmute OK.

3. [TocTpoenue rucrorpammel 3aiimeT oT 5 A0 10 MuHyT. 3a 3TO Bpems
MMCbMEHHO OTBEThTE Ha KOHTPOJIbHBIC BOIMPOCHL. B pe3ynbrare BBIUMCICHUS
MoJTy4aTcsi CTOJIOCI] 1MoJ| Ha3BaHueM Kapman, KOTOPBIA ITyOJIUpYyeT Ball CTOJIOEI
WHTEPBAJIOB pa3OuWeHus, U CTOJOeI Moj HazBaHue Yacmoma ¢ pacCUMTAHHBIMU
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yactoramu. [locie Toro, kak mosiBUIACH TMCTOTPaMMa, U3MEHHUTE €€ pa3Mephl C
MOMOILBIO MBI TaK, YTOOBI XOPOIIO ObLTN BUIHBI BCE CTOJIOLBI U TIOIMUCH.

4, Tenepb ocTaIOCh MOJYYUTH TAOJIUIY CTATUCTUYECKUX XaPAKTEPUCTUK
¢ nomowvio Onucamenvrou cmamucmuxu. Beimonaure komanny Cepsuc—>Ananus
oannvix »Onucamenvuas cmamucmuxa. B TOSBUBIIEMCS IHAJOTOBOM OKHE
Onucamenvnas cmamucmuka yKaxuTe:

- B 10JI€ BX0OHOU unmepsean MOSBUTCS aJIpEC, €CIU BbIACIUTH MBIIIbIO
WHTEpBaJ CIAaHHBIMU WM C KJIaBHaTyphl HaOpaTh aapec $A$2: $A$501;

- B 1none [ pynnuposanue aKTUBU3UPOBATh MEPEKIIOYATENb KO
cmonoyam;

- aKTUBHU3UPOBATh MEPEKIIIOYATENb MemKu 6 nepgoiul cmpoke;,

- B rpynne [lapamempwi 6vl600a YKaxute Buvixoonou unmepear,
HICTKHYB MBIIIBIO IO KaKOH-TMOO TYyCTOM s4eilke HIKe CTondIa YacToT,
Harnpumep, 1o C 25;

- aKTUBHM3UPYWUTE Mepekiouarens HMmoeosas cmamucmuka (eciu B
ATOM TI0JI€ HET TAJIOUKH);

- aKTUBU3UPYWUTE MEPEKIIOUaTeNb YposHs HAOeHCHOCmU U YCTaHOBUTE
95%;

- CHUMUTE TaJIOUKH C TOJIEH HaumMeHbuiull U Hauboabwuti U HAKMUTE
OK.

Pe3ynpTaThl NOKa)XUTE MPENOIABATEIO.

KoHTposbHBIE BONPOCHI

1. Jlnst uero npegnaznauena ¢pynkuuss CP3HAY?

2. C nmnoMOIlIbI0  KAaKWX  XapaKTEPUCTUK  OIIEHUBAIOT  pazOpoc
craructuueckux AaHHbix? Kakume ¢ynkumum B Excel ux Bemuucisor? B dem
oTnuure (YHKIHMH OLEHKU pa30dpoca NAaHHBIX AJii T€HEepaJbHOW M BBIOOPOYHOM
COBOKYITHOCTHU?

B uem otiimume ¢pynkunii CHET u CHET3?

Yro Takoe Mosia 1 Kakasi QyHKLHS €€ BIYUCISIET?

UYro Takoe MeauaHa U Kakasi QyHKIIUS €€ BBIYMCISAET?

Kak BbIUMCINUTH pa3mMax BapbUpPOBaHUS?

C mnOMOImIBI0 KAKUX XapAaKTEPUCTUK OLIEHUBAIOT OTKJIOHEHHE
CJIIy4allHOTO pachpeiesieHusi OT HopMaiabHOTro? Kakoil CMBICT 3TUX XapaKTEPUCTUK
u kakue Gynkiuu B Excel ux Beraucisror?

8. Uro takoe Hucmpymenmol Ananuza? Kak 3arpysutsb [lakem Ananuza?

9. OnuiuTe MOCIeA0BATEIbHOCTh JEHCTBUM, KOTOpbIE HEO00XOIUMO
COBEPILIUTH ISl TEHEPAIUH CIIYYailHbIX YHCEJI, PACTIPEEICHHBIX HOPMAJIBHO.

10. Kak nocTpouTh ructorpammy?

11.  Jlns yero npeaHa3HayeH UHCTPYMEHT OnucamenvHas Cmamucmuxa’?

No ko

Kpurepuu oneHuBaHusi NPAKTHYECKOH PadoOThI
Ouenka «5» CTaBUTCS, €CJIM BEpHO M parmoHanbHO pemieHo 90%-100%
IpeIaraéMplX 3aJJaHAl, JOMMYCTUM | HEI0UeT, HEMCKaXKAOIIUI CYyTH PELICHHUS.
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Onenka «4» craButcs npu Oe3ommbouyHoM pemennn 80% mpemaraeMbix
3aJIaHU.

Ouenka «3» craButrcs, eciau BbINoJHEHO 70% TipensiaraeMbiX 3aJaHHi,
JonycTUM 1 Hemouer.

Ouenka «2» - pemieHo MeHe 50% mnpensiaraemMbIX 3aJIaHUH.

IpakTnueckas padora Nel(
TecTupoBanue no pasaeiny «MatemaTudecKasi CTATUCTHKA

Ileap padoOTbI: KOHTPOJIb M OLEHKA IIOJYyYEHHBIX 3HAHUW IO pa3neny
«MatemaTnueckasi CTATUCTHKA

IIpakTHyeckas yacThb

1. ITpeqxMeTOM MaTeMaTUYECKOW CTATUCTUKU SIBIIIETCS U3YUYECHUE ...

a) CIy4YailHBIX BEJIMYMH T10 pe3yibTaTaM HaOJI0ICHUH;

0) clIy4ailHbIX SIBJICHUM;

B) COBOKYITHOCTEH;

I') YUCJIOBBIX XapaKTEPUCTHK.

2. COBOKYIIHOCTb BCEX BO3MOKHBIX OOBEKTOB IaHHOTO BUAA, HAJ KOTOPBIMU
OPOBOAATCS HAOMIOJEHUS C 1EJbI0 IOJYyYeHUS KOHKPETHBIX 3HA4Y€HUMH
OIpE/IETICHHON CITy4aiiHON BEJIMYUHBI HA3bIBACTCH ...

a) BBIOOPKOI;

0) BapuaHTaMu;

B) T€HEPAIIbHON COBOKYITHOCTBIO;

') BLIOOPOYHOM COBOKYITHOCTBIO.

3. Bribepute HOMEp HEMPaBUIBLHOTO OTBETA. | €HepallbHbIE COBOKYIMHOCTH
MOTYT OBITb:

a) KOHCYHBIMU,

0) OECKOHEYHBIMU;

B) MHTEPBAIbHBIMU;

') CYETHBIMH.

4. Yactp O0TOOpaHHBIX OOBEKTOB U3 TEHEPAIHHOM COBOKYMHOCTU
Ha3bIBAETCS:

a) reHepaIbHOU BHIOOPKOW;

0) BHIOOPOYHON COBOKYITHOCTHIO;

B) peNPE3eHTATUBHOW COBOKYITHOCTBIO;

') BApUAHTAMH.

5. dns Toro, 4toObl MO BBIOOPKE MOXHO OBUIO CYyIHTh O CIy4allHOU
BEJIMYMHE, BHIOOPKA TOJHKHA OBITH ...

a) 0EeCIOBTOPHOM;

0) MOBTOPHOM;

B) O€3BO3BPATHOMN;

T') pernpe3eHTaTUBHOM.

6. Penpe3eHTaTHBHOCTH BHIOOPKH 00ECTIEYNBACTCS:

a) CIIy4aifHOCTBIO 0TOOPA;

0) Tabmuriei;
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B) BapHaluen;

I') TPYIIUPOBKOM.

7. Ecnu oaMH U TOT k€ 00BEKT reHepaIbHON COBOKYITHOCTH MOJKET MOMAaCTh
B BBIOOPKY JIBaXK/IbI, TO 00pa3oBaHHAas TAaKUM 00pa3oM BIOOPOYHAsi COBOKYITHOCTh
HA3bIBACTCS:

a) TOBTOPHOM;

0) OeCTOBTOPHOM;

B) YACTUYHOMU;

T') MOJIHOM.

8. BriOeputre HOMep HempaBuUiIbHOTO OTBeTa. CyIIECTBYIOT CIEIYyIOIINE
CrIoco0BI 0TOOPa BEIOOPOYHOM COBOKYITHOCTH:

a) MPOCTOM CITy4alHbIN;

0) TUITHYECKHIA;

B) MEXaHUYECKUMH;

') CEpUITHBIII;

1) BapUAIIMOHHBIH.

9. PaznuuHble 3HaueHUs TpU3HaKa (CIydyalHON BETUYHHBI X) HA3bIBAIOTCS:

a) 4aCTOCTSIMU;

0) yactoramu;

B) BapUaHTaMU;

') BEIOOPKOH.

10. PamxwupoBaHue — 3TO OIEpanus, 3aKIIOYAOMIAsACI B TOM, 4YTO
HaOJIF0OTacMbIe 3HAYCHUSI CITy9aliHON BEITMIMHBI PACIIONIaraloT B MOPSIKE:

a) TPYNIUPOBAHUS;

0) HeyObIBaHMS;

B) PacMOJIOKEHHUS;

') HEBO3pACTAHMUS.

11. Pa3OuBKa BapuaHT Ha OTJEIbHbIC UHTEPBAJIbI HA3BIBACTCS:

a) BapbUPOBAHHEM;

0) paH>XXHUpPOBAHHUEM;

B) COUCTaHUEM;

') TPYNIUPOBKOM.

12.3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — BB1OOpPKA. 0,1,2,3,4 - ?

a) psx;

0) BapuUaHTHI;

B) YaCTOTBI;

') 4YaCTOCTH.

13. Uwmcna, moka3sIBaloONIve, CKOJBKO pa3 BCTPEUAIOTCS BapUaHTHI U3
JTAHHOTO MHTEPBaIa, Ha3bIBAIOTC:

a) TpynIamu;

0) BapuanusaMu;

B) YACTOTaMHU;

') 4YaCTOCTSMH.

14.3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — Be16OpKa. YactoTa BapuanTs! ) paBHa:
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a) 3;

0) 1/5;

B) 5;

r) 1/3.

15. OTHOUIEHUE YacTOThl JAHHOTO BapHaHTa K OOIIeH CyMMe 4acTOT BCeX
BAapUAHTOB HA3bIBACTCA:

a) TPYIIION;

0) Bapuanuei;

B) YaCTOTOI1;

T') 4aCTOCTHIO.

16. 3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — BeiOOpka. YactocTh BapwaHThl 2
COCTaBJISIET:

a) 5;

0) 1/3;

B) 1/5;

r) 3.

17. YacTOThl ¥ YaCTOCTH HA3BIBAIOT:

a) BBIOOPKOI;

0) psiowm;

B) BECaMu;

I') XapaKTEPUCTUKAMHU.

18.3,1,3,1,4,2,2,4,0,3,0,2,2,0,2 — BE1OOpKa. 0,0,0,1,1,2,2,2,2,2,3,3,3,.4,4 - ?

a) paHXUPOBAHHBIN PsI;

0) MOJINTOH,;

B) Ipynna;

') BapUallMOHHBIN PsJI.

19. PamxupoBaHHBIN pPsiJi BapUAHTOB C COOTBETCTBYIOIIMMH WM BeCaMu
Ha3bIBAIOT:

a) TpyNIUpPOBKOI;

0) BEIOOPKOM;

B) QyHKIIUCH;

T') BApUALIMOHHBIM PSJIOM.

20. Jlannas Tabnuia SBISICTCS BapUAIMOHHBIM PSAJIOM  CIEIYIOIICH
BBIOOPKU:

x |1 2 3

a)1,1,1,2,2,2,3,2,2,2;

0) 3,1,1,1,2,2,2,2,1;

B) 1,2,1,1,2,3,2,2,1,2;

r) 1,1,1,3,3,2,1,2,2,2.

21. BapuanuMoHHBIA psAJl Ha3bIBa€TCS ... , €CIU JIIOOBbIE €r0 BapUaHTHI
OTJIMYAIOTCSI HA MOCTOSTHHYIO BEJIMYUHY.

a) TUCKPETHBIM;
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0) HENpPEPBIBHBIM;

B) ITOCTOSTHHBIM;

) TapuHBIM.

22. Ecnu BapuaHThl MOTYT OTJIMYAThCS OJMH OT JPYroro Ha CKOJb YrOAHO
MaJylo BEJIMYHUHY, TO TAKOW BapUAIIMOHHBIA PsiJT HA3bIBAIOT:

a) IUCKPETHBIM;

0) MHTEPBAJILHBIM;

B) DMITUPUYECKUM;

I') HETIPEPBIBHBIM.

23. JlanHas Tabiuia sIBASETCS IPUMEPOM ...
x|0 1 2 3

no |7 8 19 6

|
a) UHTEPBAJIBHOTO PAJIA;

0) KyMYJISITHI,

B) IMCKPETHOTO Ps/Ia;

T') BBIOOPOYHOU (DYHKIIHH.

24. [1onuroH CIy>kKUT JIJIs1 N300pa’KeHUS

a) TUCTOTPaMMBI;

0) KyMYJISITHI,

B) MHTEPBAJIBHOIO PAJIA;

I') IUCKPETHOTO psija.

25. Jlannas Tabnuiia siBASETCSI IPUMEPOM ...
x, | 0-1 1-2 2-3 34

M 7 5 Q9 1

a) MIHTEPBAJILHOTO Ps/a;

0) KyMYJISITHI,

B) IMCKPETHOTO Ps/Ia;

T') BBIOOPOYHOU (DYHKIIHH.

26. JlomaHas, B KOTOPOMl KOHIIBI OTPE3KOB MPSAMOM HMEIOT KOOPIUHATHI
(x;,n;),i =1,2,..,m, npeacrasiser coOoii ...

a) GYHKIIMIO pacrpe/ieeHus;

0) KyMyJIsITY;

B) MOJIUTOH;

') TUCTOTPaMMYy.

27. T'uctorpamMma CIry>KUT JIJIsl U300pa’KeHUS:

a) THTEPBAIILHOTO PAJIA;

0) moJuroxa;

B) IUCKPETHOTO PSAA;

I') KyMYJISTBI.

28. Crynenuaras ¢urypa U3 mpsMOYTOJIbHUKOB ¢ OCHOBAHUSMH, PAaBHBIMH
WHTEpBaJIaM 3HaYCHUM MpU3HAKA X; ;1 — X; ,L = 1,2, ... ,m ¥ BEICOTaMU, paBHbBIMU
gacToTaMm (4acTocTsaMm) 1n; (W;) HHTEPBAJIOB, HOCUT Ha3BaHUE:

a) abCIUCCHI;

56



0) THCTOTPaMMBI;

B) KYMYJISITHI;

I') MOJIMTOHA.

29. DOwmnupuueckoil Qyukumen pacmnpeneneHus F,(x) Ha3bBaeTcs
OTHOCHUTENbHAs YacTOoTa TOT0, YTO MpH3HAK (CilydaliHas BEIMYMHA X) MPUMET
3Ha4YeHHE, ...

a) MEHbIIIee 3aJJaHHOTO X;

0) OoJbITce 3aTaHHOTO X;

B) PaBHOE 3aJJaHHOMY X.

30. IlonuroHoM JaHHOTO psijia SBISETCS:

x. |1 3 5
n. |2 4 3

51 x 51n 5| n 51 x
3 3 /\' 3 // 3 )
111 23 4 5 1 1 X 11123 45 n
‘n 12345 x 12345 -
Puc. a) Puc.6) Prc. B) Pue.r)

31. BriOepute HOMep HemnpaBwiIbHOTO oTBeTa. ClieIyIolue BBIPAKECHUS
SBJIIIOTCSI CBOMCTBaMU (PYHKITUU pacnipenenenus F, (x):

a)0 < E,(x) <1,

0) F,(x) HeBo3pacTtaromias GyHKIUS;

B) F,(x) HeyObIBaromas QpyHKITHS;

F) Fn(_oo) = 0;
Il) Fn("'oo) = 1.
32.
X, 1 3 5
i, 2 4 3
F(X)=
0,x<1; 0,x<1; 0,.x<1; [ 0.x<1:
21l <x<3; 2/9]1<x<3; 2/91<x<3; 21l<x<3;
a) 6) B) r)
43<x<5; 4/93<x<5; 2/33<x<35; 6,3<x<5;
3,x>5; 1/3,x>5; LLx>35; | 9,x>5.

33. T'mcrorpamma, TmTOCTpOE€HHass MO JaHHOW TabJuIle, BBITJISIUT
CJIEAYIOIIUM 00pa3oMm:

x, | (0,1)  (L2)  (2.3)

i

n.| 2 5 3

i
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p I A A A
61 3T x 6T n 6T n
4 2 4 4
2 1 2 2
1 2 3 X 2 4 6 n 1 2 3 x 1 2 3Ix

a) 0) B) r)
34. Jlna aHanu3a JaHHBIX, 3allMCAaHHBIX B BHJIC BapHAIMOHHOTO psja,
HEO0XOIUMO:
a) BBIYMCIUTH CTAaTHCTHYCCKUE XapaKTCPUCTUKH,
0) naiitu F, (x);
B) N300pa3UTh MOJIUTOH W TUCTOTPAMMY;
T') BBIYUCIIATH YaCTOTHI M YaCTOCTH.
35. CpenHroro apru(pMETHICCKYI0 BapHAIMOHHOTO PsSAJa MOXXHO BBIYHCIIUTH
o dopmyiie:
X0+ X,n, +. X, n,

a) x,n +x,n, ...+ x, N 0) . ;
B) xn +x,n, r) X, +x, +...+x,
n n
36.
x, 1 2 4
n |6 31
X =
a) 16;
0) 10;
B) 1,6;
r)7.
37. Ecnu Bce BapHaHThI YBEJIWYUTh B OJHO U TO € YHUCIO pa3, TO CPEIHSAA
apudpmeTnyeckas ...

a) YBEJIMYUTCS HA TO XKE YHCJIO;
0) YMEHBIIUTCS BO CTOJILKO K€ pa3s;
B) YMEHBIIUTCS Ha TO XK€ YUCIIO;
I') YBEJIMYMUTCS BO CTOJIBKO K€ pas.
38. Ecnu Bce BapuaHThl YMEHBIIUTh HA OJHO M TO K€ YHUCIO, TO CPENHSsA
apudpmeTnyeckas ...
a) YBEJTMYUTCS HA TO K€ YUCIIO;
0) YMEHBIIUTCS BO CTOJIBKO XK€ pas;
B) YMEHBIIIUTCS HA TO YK€ YUCJIO;
I') YBEJIMYUTCS BO CTOJIBKO K€ pas.
39. Cpennsist apudMeTudeckasi IOCTOSIHHOM paBHa ...
a) caMOM MOCTOSTHHOM;
0) HyJIIO;
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B) €IMHHUIIE;

I') KOJIMYECTBY U3MEPEHUH.

40. Ecim Bce 4acTOThl BApUAHTOB YMHOXXHUTh HAa OJHO M TO XK€ YHUCIO, TO
cpenHee apupMeTHIECKOE ...

a) YBEJIMYUTCS BO CTOJIBKO K€ pas;

0) HE U3MECHUTCS;

B) YMEHBIINUTCS BO CTOJIBKO K€ pas3;

I') YBEJIMYMUTCS Ha TAKOE YK€ YHUCIIO.

41. MeauaHoil BapHAllMOHHOIO psiia HA3bIBAETCS 3HAYEHHUE IPU3HAKA,
NPUXOASAIIEECs Ha ... PAaH)KUPOBAHHOTO PsiJia HAOIIOAECHU .

a) MUHUMYM;

0) MakCUMyM;

B) Hayao;

') CEpeIUHY.

42.

x, |1 2 |

a) 4;

0) 1;

B) 6;

r)2,5.

43. BapuaHT, KOTOPOMY COOTBETCTBYET HauOObIIIasi YaCTOTA, Ha3bIBAIOT ...
BapUAIMOHHOTO PAJIA.

a) MeIMaHOM;

0) MoJ10i1;

B) BapUAHTOM,;

) IUCTEPCUE.

44,

k2
e

X,

I

n, | 6 3 1

I

Mo =
a) I;
0) 6;
B) 4;
r) 3.
45.
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a) 6;
0)1u3;
B) 4;
r)2,5.
46.

a) 4;

0) 6;

B) 5;

r) 3.

47. BeiOopouHas nucnepcusi 3HAUCHUI CIIydallHON BEJTMYUHBI BBIYUCIISIETCS
o ¢opmyie:

_ Z(xi. %)% - m, 2 o
2 _ X ' : NN 2 X, -,
a) §?==; 0)§'=4 : B) S = —: r) S = —
) n ) n ) E n ) ; n
48.
x, | I 4 0
no |3 4 3
BoiGopounas qucrnepeus S% =
a) 3,97,
0) 2,7;
B) 1217;
r) 17,5,

49. CpenHee KBaJpaTHUECKOE OTKJIOHEHHUE BhIuMcIsiercs 1o dopmyne (S? -
JIACTIEPCHUS] ):
a) %Sz ,
0) Me - 3;
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no|3 4 3

CpenHeKBaIpaTUueCKOe OTKIOHEHUE PABHO:
a) 1,99;

0) 3,97,

B) 1,985;

r) 1.

51. lucniepcus NOCTOSTHHOW paBHA:

a) caMOU MOCTOSIHHOM;

0) HyJIO;

B) €JIMHUIIC;

') HE CYILIECTBYET.

52. Ecnu Bce BapuaHThl YMEHBIIUTh HA OAHO U TO K€ YHCJIO, TO JTUCIEPCUS

a) YBEJIMYUTCS HA TO KE YUCIIO;

0) YMEHBLIUTCS Ha TO K€ YHCIIO;

B) HE UBMEHUTCS;

r) OyzeT paBHa HYIIIO.

53. Ecnu Bce BapuaHThl YMEHBIIUTh B OJHO M TO XK€ uucio k pas, To
JUCIIEPCHS ...

a) ymeHbutcs B k pas;

0) yBenuuuTcs B k pas;

B) HE U3MEHUTCH;

r) yMeHbIuTcs B k? pas.

54. CymHOCTh BBIOOPOYHOIO METOJa COCTOUT B TOM, YTO IO HEKOTOPOI
YaCcTU reHepaIbHON COBOKYITHOCTH (10 BBIOOPKE) ...

a) MO’XKHO BBIHOCHUT CYXJIEHUE O €€ CBOMCTBAaX B IEJIOM;

0) MOXHO HAaliTH €€ CTATUCTUYECKUE XapaKTEPUCTUKHU;

B) MO>KHO MTOCTPOUTH MOJIMTOH WJIM TUCTOTPAMMY OTHOCUTENIBHBIX YaCTOT;

') MOXXHO HAUTH SMIIUPUYECKYIO (DYHKIIMIO pacpeeIeHUsI.

55. BeiOopouHas  XapakTEpHUCTHKA, HCIOJb3yeMas B  KadyecTBe
NPUOIMKEHHOTO  3HAYEHUSI  HEW3BECTHOW  TeHEpabHOW  XapaKTEPHUCTHKH,
Ha3bIBAETCS €€:

a) CTAaTUCTUYECKOUN XapaKTEPUCTUKOM;

0) OILICHKOM;

B) CTATUCTUYECKON TOUEUHOU OLEHKOI;

') COCTOATEIIBHON OIEHKOM.
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56. Omenkoii © mapamerpa © Ha3BIBAIOT BCAKYIO ... pE3y/IbTAaTOB
HaOJI0JICHU HaJ ciydaiiHoW BenuurHOW X (MHAY€ — CTATUCTUKY), C TTOMOIIBIO
KOTOPOM CYJAT O 3HAUEHUU NapaMeTpa ...

a) BEIOODKY ... O;

0) BBIOOpPKY ... 0;

B) QYHKIUIO ... O;

r) QyHKIHIO ... O.

57. OcHOBHOE YCJIOBHE, KOTOPOMY JOJDKHA YAOBJIETBOPSATh HaWIyyllas
OLICHKA!

a) MaTEeMaTUYECKOE OKHMJIAHWE KBajJpara OTKJIOHEHUS OLEHKH OT
OLICHMBAEMOT'0 NTapaMeTpa JOJKHO ObITh KAK MOYXHO MEHBIIIHM;

0) o1leHKa TOJKHA OBITh KaK MOYKHO MEHBIIUM YHCIOM;

B) MpeJea Pa3HOCTH MEXKIY OLIEHKON M OLIEHHMBAEMBIM MapaMEeTPOM JIOJHKEH
OBITHh KaK MO>KHO MEHBIITUM;

') TAKOBOT'O HET.

58. Omenka Ha3pIBaeTca ... , eciaud I Jroboro & > 0 BeIMOIHAETCA
PaBEHCTBO

].ill‘l P(l®-0G<g)=1.

n—

a) CMEIICHHOW;

0) HECMEIEHHOM;

B) HECOCTOSITEIILHOM;

') COCTOSATEIILHOM.

59. OueHka Ha3bIBaeTCA ... , €CIM €€ MAaTEMAaTHYECKOE OXKHUIAHUE PABHO
OIICHHBAEMOMY ITapaMeTpy.

a) CMEIICHHOMT;

0) HECMEIIEHHOM;

B) HECOCTOSITCIILHOM;

') COCTOATEIIBHOM.

60. BoiGeprute HOMEp HEMPaBWIBHOTO OTBEeTa. TpedoBaHNE HECMEIIEHHOCTH
rapaHTUPYET:

a) OTCYTCTBUE CUCTEMATUYECKUX OIITHUOOK;

0) HECOCTOSTEIIPHOCTh OIICHKH;

B) COCTOSITEIILHOCTD OIIEHKH.

61. Ouenka HazbiBaeTcs >(PPEKTUBHON, €CIAM OHA CPEOU BCEX MPOUYUX
HECMEIIEHHBIX OI[CHOK TOW K€ CaMOU XapaKTePUCTHUKH 00JIaaeT ...

a) HAMMEHbBIIEH ucrepcuei;

0) HanOOoJIbIIICH TUCTICPCUEH;

B) HAUMEHBIITUM MAaTEMaTHUYECKUM OXHUIAHUEM;

') HauOOJIBIIIUM MAaTEMATUUECKUM OXKHUJIAHHUEM.

62. BpiOeputre HOMEp HEMPaBUIBLHOTO OTBETa. METOIbl HaXOXKIACHUS
TOYEUYHBIX OIEHOK:

a) METOJI MOMEHTOB;

0) MeTo HanOOIBIIIETO MPABIONOI00US;
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B) METOJ] HAUMEHBIIIUX KBaIPaTOB;

') METOJT OIICHOK.

63. ... olleHKOI mapaMmeTpa O Ha3bpIBACTCS YHMCIOBOM MHTEPBAJ, KOTOPHIM C
3aJJaHHOW TOYHOCTBIO MOKPHIBACT HEM3BECTHOE 3HAUCHUE TapaMeTpa 0.

a) TOUCUHOMU;

0) MHTEPBAJILHOM;

B) COCTOSITEIILHOW;

r) 3¢ HEeKTUBHOM.

Kpurtepuu oneHUBaHNUsI NPAKTHYECKON padoThI

Onenka «5» cTaBUTCS, €Clid BEpHO M panuoHainbHO pemeHo 90%-100%
IpeajiaraeMbIX 3aJlaHui, JOMYCTUM | HeloUeT, HEMCKaXKAIOIINI CYyTH PEIlIeHHUS.

Onenka «4» craButcs npu Oe3ommboyHOM pemeHnu 80% mpemaraeMbix
3a1aHUM.

Ouenka «3» craBurcs, ecnau BbeINOJHEHO 70% mpemiaraemMbiX 3aJaHuM,
JOIyCTUM | HEoueT.

Ouenka «2» - pemieHo MeHe 50% npemyiaraemMpIX 3aIaHU.
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4. UndgopmanuonHoe odecriedyeHue 00yuyeHust

Ilepeuenn PeKOMeH1yeMbIX Y4eOHbIX U31aHMH, HNuTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEepaTyphl

OcCHOBHBIE HCTOYHUKH

1. Manyrun, B.A. Teopus BeposiTHOCTEN U MaTeMaTUyecKas craTucTuka [Tekcr] : yueO.
u npaktukyM g CI1O / B.A. Manyrun. — M. : FOpaiit, 2018. — 470 c.

2. Cnupuna, M.C. Teopus BeposiTHOCTEN U MareMaTHdeckas ctatuctuka [ Tekcer] : y4eO.
JUTSL CTYIGHTOB yupexaeHuil cpen. npod. oopazoBanus / M. C. Cnupuna, I1.A. Coimpun. — 3-¢
u3a., crep. — M. : Akagemus, 2018. — 352 c.

3. Croupuna, M.C. Teopusi BeposTHOCTEH W Maremartmueckas craructuka. COOpHUK
3amau [Tekcr] : yueb. mocoOue Il CTYACHTOB yUpeXaeHHH cpen. npod. odpazoanusi / M.C.
Cnupuna, [1.A. Ciupun. — M. : Akagemus, 2017. — 184 c.

JlomoiHUTEIbHBbIE HCTOYHUKH

1. I'puropreB, B.Il. COopHHK 3amad mo BBICIIEH MaTematuke: ydeO. mocobue s
crynerToB yupexa. CIIO / B.IL I'puropee, T.H. CabGypoa. — M.: U3narenbCckuii UEHTP
«Axanemus», 2014. — 160 c.

2. llexneuxwuit, 1.J]. Maremartuka: y4eO. 1 cTyA. 00pa3oBaTENbHBIX YUPEKACHUN CPEI.
npod. oopazosanus / .M. [lexnenkwuii. - M.: 3narensckuii neHTp «Akamemus», 2014, — 304 c.

3. I'yroa, C.I'. Teopust BepoATHOCTEH M MaTEeMaTHYECKas CTATUCTUKA : 3JIEKTPOHHBIM
coopauk TectoB [Onekrponnsii pecypc] / C.I'. I'yroBa ; — KemepoBo : Kemeporckuii
rocyJapcTBeHHbI  yHuBepcuter, 2015. - 74 c¢. - Pexum  nmocrtyma
http://biblioclub.ru/index.php?page=book&id=482910

HNHTepHeT-pecypcebl:

1. Maremarnueckuid  mopran  [ODINEKTpOHHBIM  pecypc]. Pexum  mocryna:
http://www.allmath.ru/mathan.htm.

2. Obpa3zoBaTenbHble pecypchl cetu MHTepHeT [DaeKTpoHHBIN pecypc]. Pexxum nocryna:
http://katalog.iot.ru.

3. O6pazoBatenbHbie pecypchl MHTEpHETa - MIKOIBHUKAM U CTYACHTaM [DIJIEKTPOHHBIN
pecypce]. Pexxum noctyma: http://alleng.ru/edu/educ.htm.

4. Teopusi, GopMyJibl, TECTHI U 3a/1a4M 1O (HU3MKE U MaTeMaTHKe [ DIEKTPOHHBIN pecypc].
Pexxum noctyma: https://educon.by.

5. ®enepanbHblit moptan «Poccuiickoe obpasoBaHue» [DnekTpoHHBIN pecype]. Pexum
noctyna: http://edu.ru.
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