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JlaHHbIE METOOUYECKUE YKa3aHUs IpeJHa3HA4YeHbl AJ1 OKa3aHUsl MOMOILIU
MpenoaaBaTeIsiM B IPOBEACHUU MPAKTUYECKUX 3aHITUN MO TEOPHUH BEPOSTHOCTEN
¥ MaTeMaTHYeCKOW CTATHCTHUKE W IS YHU(PHUKAIMK TPpeOOBaHUH, MPEABSIBISIEMBIX
K cTtyaeHTam. OHM MOTYT TaKXe IMOMOYb CTYAEHTaM JIydllle YCBOUTh TEOpETHYE-
CKHH Y TIPaKTUYECKHH MaTepuaj. B mocoOuu nmpuBeaeHBI BapUaHTHl KOHTPOJIBLHON
paboThI IO TEOPUHU BEPOSATHOCTEH W 3aJaHHE I KypCOBOW pabOTHI MO MaTeMaTH-
YECKOU CTAaTUCTHKE.

MeTonuueckne yKa3aHusi MOTYT MCIIOJIB30BAThC Ha BCeX (haKylIbTeTax | CIie-
LIMAJbHOCTSX, TJI€ BEIETCS KypC TEOPUU BEPOSTHOCTEH U MAaTEMaTUYECKOW CTaTh-
CTHUKH.
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BBEJIEHHUE

JlanHoe mocoOue mpeaHa3HaueHO Ul OKa3aHWs MOMOIIM MPEToaaBaTeNsM,
BIICPBBIC MPUCTYIAIONIUM K TPOBEICHUIO MPAKTUICCKUX 3aHATHH IO BBICIICH Ma-
TEMaTUKe, a TaKXe Il YHU(PHUKAIUU TpeOOBaHUH, TPEIBIBISEMBIX K CTYICHTAM.
OHO cOIepKUT METOINYECKUE YKA3aHUS K MPOBEACHHUIO 3aHITHI MO0 TEOPUHU BEPO-
ATHOCTEH M MaTeMaTHYECKOW CTATUCTHKE. JTH METOIWYECKHE YKa3aHHUS MOTYT
TaK)Ke TIOMOYb CTY/IEHTaM JIY4Ille YCBOUTh TEOPETUUECCKUI U TIPAKTUICCKUI MaTe-
puan. KonudecTBo 3aHATHN M TeMa Ka)XXJAO0TO 3aHATHS COOTBETCTBYIOT YTBEPIKICH-
HOHl mporpamme 1o HampasiieHuio 5533 «lIpuknagHas mexanuka». B mocoOuu
PUBEACHBI BapUaHTHl KOHTPOJIBHON pabOTHI «DIeMEHTapHas TEOPHs BEPOSTHO-
cTei» W 3a1aHue U1 KypcoBoi paboThl «CTaTucTiyeckas 00paboTka pe3yabTaToOB
u3MepeHui». [locodre MOKeT MCIOIb30BaThCS HAa BCeX (aKyJIbTeTaxX U CIEIUATb-
HOCTSIX, TJI€ BEJIETCSI KypC TEOPUHU BEPOSITHOCTEH M MAaTEMaTHUECKOW CTaTUCTHKHU.

Pabora wactnuno mommepxkaHa denepaabHON mporpamMmoin «l ocymapcTBeH-

Hasl OJJICP)KKa WHTErPAIlMK BBICIIIET0 00pa3oBaHus U (pyHIAMEHTAIBLHON HAYKID
(mpoexT Ne 480).

3AHATHUE 1. Aareopa cay4aiinbix coObiTuii. Kiaccuueckoe omnpe-
nesienne BepossiTHOCTH. IIpocTeiilnue cBoiicTBa BepOSITHOCTH. JJie-
MEHTbl KOMOMHATOPUKH

[Ipennoxuth CTyIeHTaM B Ka4eCTBE OCHOBHOTO PEKOMEH]IyeMOT0 3aJauHuKa
«PyKOBOJICTBO K pEIICHUIO 33Jlay 1O TEOPUU BEPOSITHOCTEH W MaTeMaTUYECKOU
craructuke» (I'mypman B.E., «Bricmas mkomia», M., 2003).

HanmoMHUTE MOHATHS coObimuUsL, 8epOAMHOCMU COOBITUSL, HECOBMECMHbIX U
PABHOBEPOSIMHBIX COOBITUN, 00CMOBEPHO20 U HEBO3MONCHO20 COOBITUH, TOJHON
TPYIIBI COOBITUM, a TAaK)KE TMOHSTUS CYMMbl, NPOU3BEOEHUS, PA3HOCMU COOBITUH,
NPOMUBON0N0H#CH020 COOBITUSA. [IpOMILTIOCTPUPOBATH ATH TOHATHUS Ha TIPOCTEHIITNX
npuMepax (Hampumep, pacCMOTPETh CUTYaI[Mi0 OpOCaHHS MTPAJIbHONM KOCTH HJIH
FCOMETPUYECKYIO CHTYAIIMIO. OpOCaHHe TOYKH Ha IUIOCKOCTh). PasoOparh co cTy-
JIEHTaMH OJTHY WJIM JIBE 3aJa4M Ha T0JIe COOBITHI, HAIIpUMED:

3AJIAYA 1. Cpenu cTyieHTOB, COOpABIIMXCS Ha JICKIIMIO 110 TCOPUH BEPOST-
HOCTE, BEIOUpatoT Haynady oxHoro. IIycts cobsrtue A 3akmouaercs B TOM, 9TO

oH — ronoma. Co6uitre B B TOM, YTO OH HE KYPHT, a COOBITHE Cs TOM, YTO OH
’KHUBET B OOILIEKUTHUH.

1. Ormcars cooprtne ABC.
2. [Ipu xakoM ycioBuH OyIET UMETh MECTO TOXKIECTBO ABC = A?
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3. Korna Gyner cripaBeI;TMBO COOTHOIIICHUE Cl B?

4. Korna 6yner Bepro paserctBo A = B, Gyner 11 omo umers mecto, ecin
BCE€ IOHOUIH KYpST?

3AJJAYA 2. ITyets A, B, C — TPU TIPOU3BOJILHO BHIOPAHHBIX COOBITHS.
HaiiTi BBIpa)eHHs IS COOBITHIA, cocTosimmx B ToM, uto u3 A, B C:

a) MPOU30IILIO TOJIBKO A

0) IPOU3OIILIH Au B, 5o C me IIPOU3OIILIO;

B) BCE TPHU COOBITHS MPOM3OIILIH;

I') IPOU3OIILIO XOTsI OBl OJTHO U3 3TUX COOBITHIA;

1) IPOU30IILIO XOTs OBI JiBa COOBITHS;

€) MPOU30IILIO OHO U TOJBKO OJHO M3 3TUX COOBITHIA;

) MPOU3OIILIO JIBA U TOJIBKO J[Ba COOBITHS,

3) HU OJTHO U3 COOBITHI HE MPOU3OIILIO;

1) TPOU30IIIO He 00Jjiee IBYX COOBITHH.

Paccmorpers MHOKeCTBO U3 N onemenmapnvix ucxooos (0dpasyrommx moJ-
HYIO TPYIIy PaBHOBO3MOKHBIX coObITHit), M u3 xoTOpPHIX Onaconpusmcemeyrom

coberriio A, Jlate kraccuueckoe onpedenehue BEpOSTHOCTH 1O  (opMylIe
P( A) = m .
n A c(hOpMyIIHUPOBATh CBOWCTBA BEPOSITHOCTH.

Pazo0path co CTyaeHTaMH HECKOJIBKO 3a7a4 Ha KJIACCHYECKOE OIpEICIICHHE
BEPOSITHOCTH:

3AZIAYA 3. B kopoOke J1e)kaT BHEIIHE OJMHAKOBBIE KOH(ETHI, U3 KOTOPBIX

A mITYK ¢ MOKONaAHON HAYMHKOH, a b—¢ ¢pykroBoil. 13 kKOopoOkHu BBIHYTa
oJlHa KoH(era. HaliTu BEpOATHOCTH TOTO, YTO OHA C IIOKOJIAJHON HAYNHKOM.

3AJJAYA 4. KakoBa BepOSTHOCTh TOT'O, UTO HayJady B3ATYIO KOCTb JTJOMUHO
MOJKHO IIPUCTAaBUTh K JaHHOU: (2; 5)7?

3AJIAYA 5. Tlyctb Ha KOHY JIEKHUT KapTa — BajieT Tped, a KO3bIPH MUKH.
Haiitn BEpOSATHOCTH TOrO, YTO HayJaaydy B3sTOM U3 KOJIOJbI KAPTOM KapTa, JiesKaas
Ha KOHY, OyzeT OuTa.

3amauu 2, 3, 5, 8, 22 u3 3agayHuKa.

OOpatuTh BHUMAHUE CTYICHTOB HA TO, YTO PEIICHHUE 3a]1a4d Ha KIACCHUECKOe
OTIPEJICIICHNE BEPOSITHOCTH HEOOXOIWMO HAYWMHATH C OMHCAHHS NPOCMPAHCMEA

4
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971IeMEeHMAPHBIX UCX0008 U BBIICHEHUS TOTO, UTO SABIISIETCS B TaHHOM 3a/1aue ucnbi-
mawnuem, a 9T0 — Pe3yabTaTOM HUCHBITAHUS (21emenmaphbim ucxooom). Tak Kak
IpU WM3YYEHUU TEOPUU BEPOSTHOCTEH CTYACHTAM IPUXOJUTCS OCBAaMBATH MHOTO
HOBBIX TOHSTUH U OTBETHI HA 3TU IPOCTHIE» BOMPOCHI MOTYT BBI3BATh Y HUX 3a-
TPYAHEHUS, PENOJABATENb JOJKEH TEPIIETMBO PACKPHIBATH CMBICI 3THX MOHATHH,
JaB BHauYaje BO3MOXHOCTH CTy/IEHTaM MONPOOOBaTh cAenaTh 3T0 camuM. [lone3no
paccMOTpETh CIEAYIOLINE 3a/1a4Uu:

3AJZIAYA 6. Hekto Kymui aBa JOTepeHHBIX OwmieTa. KakoBbI BEpOSTHOCTH
Toro, 4to Bemmrparot 0O, 1 ninu 2 6unera?

OOBSACHUTDH, YTO B ATOM 3a/aue yKa3aHHBIC TPH COOBITHS HE 00pa3yroT IPo-

CTPAHCTBO 3JIEMEHTAPHBIX MCXOJIOB U BEPOSITHOCTU ATHX COOBITUN HE paBHBI 1/3
(3mech MPOCTPAHCTBO JIEMEHTAPHBIX UCXOJ0B OOJIBIIOE, OHO OMpEACIIeTCS BCEM
THUPAYKOM BBIUTPBIIIICH).

3AJZTIAYA 7. OgHoBpeMeHHO OpocaroTcs JBE MOHEThI. HaliTH BeposSTHOCTH
TOTO, YTO BBIMAJIET ABa «repOay, «rep0» v HaIUCh, IBE HAIHCH.

[TosicHUTB, YTO BEPOSITHOCTU 3TUX COOBITUI TOKE HE PaBHBI 13, ITOCKOJIBKY,
XOTS OHHU M 00pa3yloT MOJHYIO TPYIITY COOBITUN, HO HE SIBISIFOTCS PaBHOBEPOSIT-
HBIMH.

Hanucats ¢popMyssl Ais Unucna pasmewjeHuti, Couemanuti U nepecmanogox 13
KOMOMHATOPUKHU. BBINOJIHUTH HECKOJIBKO IPUMEPOB Ha 3TH (POPMYIIBL:

3AJZTIAYA 8. CkoapKMMH CIIOCO0aMU MOYKHO PAacCTaBHTh B OJIHY IIEPEHTY 6
YEIIOBEK?

3AZTAYA 9. Kaxnas KOCTh JOMHHO TOMeuaeTcs JBymsi yuciamu. Koctu
CHUMMETPUYHBI, TAK YTO YHCJIA B Mapax HE ynopsiaoueHbl. CKOJNBKO pPa3IUUYHBIX

KOCTEH MOXXHO 00pa3oBaTh, UCTIONB3Ys uncia 1, 2, , n?

3AJJAYA 10. Yucna 1, 2,~,N pacnosoxkeHsl B ciydaitHoM nopsiake. Haltu
BEPOSATHOCTH TOTO, YTO YUCIIA:
a) 1u 2,0) 1, 2 u 3 pacrnosoKeHbl PSIOM B yKa3aHHOM IOPSIKE.

3AJZIAYA 11. Haiiti BEpOSATHOCTH TOTO, YTO W3 TPEX CIAy4alHO BBIOPAHHBIX
1ugp poBHO ABe (0AHA, HOJIb) OYIYT MOBTOPSATHCS.

[Ipumepuoe nomaminee 3amanue. NeNe 1, 4, 6, 7, 13, 15, 16, 18, 20, 21, 23, 24,
25 13 3amavyHuKa.
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3AHATHUE 2. I'eomerpuveckue BepossTHOCTH. Teopema cioxeHus
BEPOSITHOCTEM

[IpoBepuTh BBHITIOJHEHUE CTYACHTAMH JOMAIIHErO 3aJlaHus W pa3o0parh y
JIOCKH BMECTE C OJHHM W3 CTYACHTOB 3aJa4, BHI3BABIINE HAWOOJBIINE 3aTPy/IHE-
HUSL.

OOBSICHUTh HEJIOCTATOK KJIACCHYECKOTO OMPENETICHUSI BEPOATHOCTH, KOTOPOE
HEMPUMEHUMO K UCTIBITAHUSAM ¢ 0€CKOHEYHBIM YHCIIOM JIEMEHTAPHBIX UCXO0B, U
HAIIOMHUTH 2eomempuyeckoe onpedeieHue BeposiTHOCTU. [Ipu onpenenennn Bepo-
ATHOCTH TIOTIaJaHUsI TOYKH B 00JIACTH PACCMOTPETHh HECKOJBKO CIIydaeB BBIOOpA
obyacTu: OTpe30K, IIocKkas (urypa, mpocTpancTBeHHas durypa. [IpowmmtocTpu-
poBaTh (OPMYJIbI T€OMETPHUSCKON BEPOSITHOCTH Ha HpuMepax (3amaun 26, 28).
[IpennoXuTh CTyIeHTaM CaMOCTOSITENBHO pemmnTh 3amaun 27, 29, 30. JlaBath yka-
3aHMSI 110 XOY PEUICHUs, a 3aTeM BMECTE C OJIHUM W3 CTYJEHTOB pa3o0paTh Kax-
nyto 3amady y gocku. [locie atoro pazoOpaTs y JOCKH perieHne 3aaadu 35.

ChopmynmpoBate meopemvl CL0XHCEHUL 8EPOAMHOCIEN HEeCOBMECMHBIX U CO-
BMECMHBIX COOLIMULL T MeopeMy YMHONCEHUsS. 8ePOAMHOCIEN He3A8UCUMBIX COObL-
muti. OTMETHTB, YTO MOCJICIHSS TEOPEMa MOXKET CIY)KUTh ONPEICICHUEM HE3aBH-
CUMOCTH COOBITHH. [IporIITIOCTPUpPOBATh yKa3aHHBIC TEOPEMBI Ha MPUMEpPE 3aja-
9K 7 u3 3aJauyHuKka. Pa3oOpate co crymentamu 3agady 46. [Ipennoxxuts mjis camo-
CTOSITENbHOTO pemenus 3anaun 51, 52, 55, 61. [IpoBeputh ux BhIMOIHEHUE. Pazo-
OpaTh y JOCKH 3aj1a4d, BEI3BABIIME HAUOOJIBIIINE TPYIHOCTH.

[Ipumepuoe nomarnnee 3amanue. NeNe 32, 34, 37, 39, 42, 44, 47, 50, 54, 56,
58, 59.

3AHSATHE 3. YciioBHasi BeposiTHOCTh. TeopeMa YMHOKeHUsI BEPOSIT-
HocTell. @opmyJia MOJHOM BEPOSATHOCTH

[TpoBepuTh qOMaNIHEE 3aJlaHUE U OTBETHTh Ha BOIPOCHI CTYACHTOB. Hamowm-
HUTBH opMyIry

P(AXB)
P(B)

VCI06HOU 8epOAmMHOCU cOObIMUS A npu ycioeuu B . Hanomuuts meopemy ym-
HOJCeHUsl 8epOAMHOCIell, a TAKXKE YCIOBUE HE3aBUCUMOCTH COOBITUI:

P(A|B) =P(A).

P(A|B) =

PaCCMOTpeTB CO CTyACHTaMH 3aJ1a41 Ha YCJIOBHYIO BEPOSITHOCTbD.
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3AJZIAYA 1. CryneHT npuiren Ha dk3aMeH, 3Has aumb 20 u3 25 Bompocos
porpamMMbl. JK3aMEHATOp 3aJlal CTYICHTY 3 Bompoca. Mcrnonb3ys MoHSTHE YC-
JIOBHOM BEPOSTHOCTH, HAWTH BEPOSTHOCTH TOTO, YTO CTY/ACHT 3HACT BCE ATH BOIPO-
CBI.

3AJZIAYA 2. PaspickuBasi CiCIUaIbHYIO KHUTY, CTYIACHT PEIII 000HTH TpU
oubmmoreku. s KaxkmaoW OMOJMOTEKH OJWHAKOBO BEPOSTHO, €CTh B e¢ (hoHmax
KHHATA WA HEeT. M ecnm KHUTA €CTh, TO OJIMHAKOBO BEPOSTHO, 3aHATA OHA JAPYTUM
yuTaTeseM win HeT. YTo Gojiee BEpOSTHO — JOCTAHET CTYACHT KHUTY WM HET,
€CJIM U3BECTHO, YTO OMOJIMOTEKH KOMILJIEKTYIOTCS HE3aBUCHMO OJTHA OT JAPYTroi?

[TpeIoXKKUTh CTYJICHTaM PEIINTh CAMOCTOSITEIIFHO Kakue-HIOY b U3 3a/1a4 65,
67, 68. IIpoBepUThH BBHITIOJTHEHHUE.

Hanomuuts ¢popmyny nonuoii eeposmuocmu. PemmTs MOCTBHYIO 33124y Ha
3Ty TEMY.

3AJIAYA 3. IlycTs nMeeTcst TpU YpHBI C O€TIbIMU U YEPHBIMU I1apamMu. B nep-
BOI ypHE cojepkarcs 3 YepHbIX M 2 OenbIX Iapa, BO BTOPOM — 2 YEpHBIX U
2 GenblX, a B TpeThell — S yepHbIX U 4 Oenbix. Haynauy BeiOMpaeTcst ypHa U U3 Hee
Hayjauy BeIOMpaercs map. HaliTu BEpOSTHOCTH TOTO, YTO BEIOpAHHBIN 11ap — Oe-
JIBIH.

[IpeIoKUTh CTYIEHTaM CaMOCTOSTENbHO pemuTh 3amaun 93, 95. JlaBaTh
yKa3aHHs 10 XOJy PEIICHHs, a 3aTeM BMECTE C OJIHUM M3 CTYACHTOB pa3o0paTh
KaXIyIO 3a/1a49y Y JIOCKH.

OOpaTuTh BHUMAaHHE CTYACHTOB Ha HEOOXOAMMOCTH MPABHUIBLHOTO BBEIOOpA
COOBITHI B KQ4eCTBE THIOTE3. [ MITOTE3BI TOMKHBI COCTABIIATH MOJIHYIO TPYIIITY CO-
OBITHIA ¥ OTHOCHUTHCS K OJTHOMY U TOMY )K€ HCIBITAaHUIO. Bce COOBITHS TOJKHBI

ObITh KOHKpeTHBI. Henb3s1, HanpumMep, B 3aaaue 95 paccMaTpuBaTh COOBITHE A_—
«BBIOpaH OeIbIif mapy, He yTOYHSISI TPH KaKOM UCIBITAHUU (T. €. U3 KaKoil ypHBI).

[IpumepHoe nomaniaee 3aganue. NeNe 66, 70, 71, 81, 82, 87, 91, 92, 94, 96.

3AHATUE 4. ®opmyaa baiieca. ®opmy.anbl bepuyniu u Ilyaccona

[TpoBepuTh MOMalIHEE 3aJaHHWe, OTBETHTh Ha BOIPOCHI CTYJICHTOB W Pa3o-
Opath 3a7a4¥, BBI3BABIIIMEC HAMOOJBIINE 3aTPYTHCHUS.
Hanomuuts gpopmyny Batieca. OOBSCHUTD, 9YTO OHA PUMEHSETCS IS Tepe-

OIICHKH BEPOSTHOCTEIl THIIOTE3 B MIPEIIONOKECHHH, 9T0 HEKOTOpoe cobbirie A
npou3onuio. Pemute MoienbHy0 3aa4y Ha hopmyny baiieca:
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3AIAYA 1. ITycth uMeeTcs TpH YPHBI ¢ OCIBIMHA M Y€PHBIMU IIapaMu. B nep-
BOW ypHE cojeparcs 3 4epHBIX W 3 OeNbIX Iapa, BO BTOPOH — 4 YepHBIX H
1 Genwrid, B TpeThel — 2 yepHBIX U 5 O6enbix. Haynauy BeiOpaHa ypHa 1 U3 Hee Hay-
nady BeIOpaH map. DTOT map okasajics YepHbIM. KakoBa BEpOSTHOCTH TOTO, YTO
OblJ1a BEIOpaHa TPEThs ypHA?

[IpenokXuTh CTyIeHTaM sl CaMOCTOSITEIIBHOTO perterus 3amaaun 98, 99, 100
U3 3aJja4HuKa. [IpOBEpHUTH BEIIOJIHEHNE.
OOBSCHUTH CXEMY IMOBTOPHBIX HE3aBUCUMBIX UCTBbITaHWUN (cxemy Bepryniu).

HanoMHUTs (OpMyIly BEPOSTHOCTH mHOsBIeHHs coObrtus A poseo M pasz B N
onbitax (¢popmyny bepuynnu). Pazoopars npumep THIa:

3AIAYA 2. Monery Opocarot 8 pa3. HailTu BeposSTHOCTh TOTO, YTO «TepO»
BBITIAJICT 3 pasa.

Hpenoz[aBaTeJHo MMOJIC3HO Y4CCTh, UTO CTYIACHTHI B ITOM 3aJa4c nHOorga JaroT

HEBEPHBIN OTBET: 3/8.

Jlanee MOXKHO pEelIuTh CO CTyJeHTaMu eme a8e 3aaaun: NeNe 112, 113.

[Tocne atoro nate popmyny Ilyaccona xak npenen ¢opmynsl bepuyiu, Ha-
MMOMHUB YCIJIOBUSI €€ MPAKTUYECKOT0 UCIOIb30BaHUS. [IpeqnoxuTh s perieHus
3amauun 176, 177.

[Ipumepuoe nomaminee 3amague: NeNe 101, 102, 106, 111, 115, 116, 117, 178,
180.

3AHATHUE 5. KouTpoJsbHasi padora

Ha sToM 3aHsTHH PEKOMEHIyeTCsl TPOBECTH KOHTPOJIbHYIO pabOTy MO Mpoii-
JIeHHOMY MaTepuainy. Tema KOHTPOIbHOU paboThl «DJIeMEHTapHasI TEOPUS BEPOSIT-
HOCTEW». JlaiiM MpUMEpHBIE BAPUAHTHI.

BAPUAHT Ne 1

1. 13 10 po3 u 8 reopruHOB HY>KHO COCTaBUTh OYKET, COACPKAIINNA 2 PO3BI U
3 reoprura. CKOJILKO MOYXHO COCTaBUTh PA3IMUYHBIX OYKETOB?
2. 13 xonoasl B 52 kapThl U3BIEKaOTCs Haynady 4 kaptel. Haiitu BeposTHO-

cti crexyromux cobwituit: A ={B noiyueHHO#l BBIOOpPKE BCce KapThl OYOHOBOI
mactu}, B ={B nonydennoii Be160pKke okaxeTcst XOTs OBl OJIMH Ty3} .
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3. BeposaTHOCT XOTs OBI OJHOTO MOMNAIaHUs CTPEIKOM B MUIIEHb MIPH YETHI-
pex BeicTpenax paBHa 0,9919. Haiitu BeposITHOCTH MOMA aHMs IIPH OJTHOM BBICTpE-
Je.

4. Tlo kaHaJy CBS3WM TEpelacTcs OJHA U3 TPEeX IMOCIIeI0BATeILHOCTEH OYKB:

AAAA | BBBBum CCCC, eposTHOCTH KOTOPBIX PaBHBI COOTBETCTBEHHO 0,3,
0,4 u 0,3. bykBa nmpuHUMAaETCs MPABWIBHO C BepOsATHOCTHIO 0,6; BEPOSITHOCTH €€
npuema 3a apyryro — 0,2 u 0,2 (OyKBbI HCKaXKAIOTCSI HE3aBUCUMO JIPYT OT JIPYTa).
Haiitu BeposTHOCTB TOTO, yTo nepenano AAAA | eciin nonyueno ABCA |

5. Otpesok AB, mnmma xoroporo 60 cm, pasnenen Toukoit C B oTHOMIEHNN
3:1. Ha aTOoT OTpe30oK Haymady OpoOIIeHBI ISITh TOYeK. HaliTu BEpOSTHOCTH TOTO,
YTO TPM M3 HUX OKaxyTcs nesee Toukun C u nBe — mpasee. [Ipeanonaraercs, 4to
BEPOSITHOCTh NONAaJaHusl TOUKU HA OTPE30K MPOMOPIMOHATIbHA JUIMHE OTPE3Ka U HE
3aBUCHUT OT €r0 PaCIOJIOKEHHUS.

6. Haiitu BeposaTHOCTh TOTO, 4TO B 10 HMcnbITaHusIX 1Mo cxeme bepHyu ¢ Be-
positHOCTRIO yeniexa 0,4 mosBsaTcs 6 ycrexoB, mpudeM 3 U3 HUX B TPEX MOCICTHUX
UCTIBITAHUSX.

BAPUAHT Ne 2

1. MuoxectBo E conepxkut 11 nepBrix OykB pycckoro andasura. CKOJIbBKO
pa3nuyHbIX anpaBUTOB U3 TpeX OYKB MOXKHO COCTaBUTh W3 JAHHOTO MHOXKECTBA
OykB? KakoBa BepOsSTHOCTb TOTO, UYTO CIy4ailHO BHIOpaHHBIN andaBUT OyIeT co-
nepxxatb OykBy d ?

2. B notepee BoimymieHo N 6usetos, u3 kotopbix M Beiurpeimzeie. Kymieno
K Guneros. Haiitn BEPOSTHOCTh TOTO, YTO W3 K GueroB xoTs OGbI OJUH BBHIUT-
PBILIHBIN.

3. BepogTHOCTh 0OAHOTO TOMAJaHMs B 1€ IPU OJHOM 3aJIIIE U3 IBYX OPYAUN
paBHa 0,46. HaiiTu BEpOSTHOCTh MOPa)KEHUS LENU MPU OJJTHOM BBICTpENIEC NEPBBIM
U3 OpYIUii, €CIIM U3BECTHO, YTO I BTOPOTO OPYAUS 3Ta BepOsTHOCTH paBHa 0,6.

4, N3zBecTHO, 9yT0 5% Bcex myxxuuH u 0,25% Bcex KeHIUMH JaTbTOHUKN. Hay-
raji BBIOpaHHOE JIMIIO CTpajaeT JalbTOHU3MOM. KakoBa BEpOsATHOCTb TOTO, YTO 3TO
myx4rHa? (CUUTaTh, 4TO MYKYHH U )KEHIIUH OJJMHAKOBOE YHCIIO.)

5. Ha otpeske [0,5] maymauy mocrasiess nBe ToukH, pasGuBIIHE €ro Ha TPH
oTpe3ka. HaliTu BEpOSATHOCTH TOTO, YTO U3 3TUX OTPE3KOB MOYKHO MOCTPOUTH Tpe-
YTOJIBHUK.

6. B yprae 18 6enbix u 9 yepHbIX mapoB. BerHynmum noapsa 4 mapa, npuyem
KaX/IbIil BBIHYTBIM IIap BO3BPAIIAIOT B YPHY IEpe]] U3BICUYCHUEM CIICIYIONICTO |
Iapsl B ypHE TiepeMenmnBaroT. KakoBa BEpOsATHOCTh TOTO, YTO U3 YETHIPEX BBIHY-
TBHIX IIAPOB OKAXKETCS JIBa OCIbIX ?
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BAPUAHT Ne 3

1. CxonbKkuMH crioco0aMu MOXKHO BbIOpaTh 12 demoBek u3 17-Tw, ecinu gaH-
HBIC JIBa YEJIOBEKA HE MOTYT OBITh BEIOpAHBI BMECTE?

2. N3 xomoxel B 52 xapThl m3BIeKaroTcs Haymauy 4 kaptel. Halitu BeposT-
HOCTH TOTO, YTO OYZET MOITYYEH CIASAYIONINI COCTaB: BaJIEeT, JaMa U JIBa KOPOJIS.

3. BeposiTHOCT TOTO, UTO Hayjaady Ha3BaHHBIN CTYJAEHT CAACT TMEPBBIM K3a-
MeH, paBHa 0,9, Bropoii sx3amen — 0,8 u tpetuii — 0,7. HaiiTu BepoSITHOCTH TOTO,
YTO CTYJEHT CAACT XOTs OBl OJIMH SK3aMEH, CUUTAs SK3aMEHbI HE3aBUCUMBIMH JPYT
OT JpyTa.

4. B niepBoii ypHe 2 OenblXx U 4 4epHBIX IMapa, a BO BTOPOH — 3 OCNBIX H
1 yepHbiii map. M3 nepBoil ypHBI BO BTOPYIO MEPEJIOKUIN JBa II1apa, a 3aTeM M3
BTOPOM YpHBI BBIHYJIM Hayraja oAuH mmap. OnpeaenuTs BEpOSsTHOCTh TOTO, YTO BbI-
HYTBIN 1map — Oemblii.

5. KakoBa BEpOSATHOCTh TOTO, YTO CyMMa TpPEX HayAady B3SAThIX OTPE3KOB,
JUTHHA K&XJI0TO M3 KOTOPBIX He npeBocxoauT | , 6yner Gompmre | ?

6. B cembe naTh mereii. HaiiTu BEpOSATHOCTH TOTO, UYTO CPEIAU ITUX JETEH —
TPU JIEBOYKM W JBa MaJlbuMKa. BEpOSATHOCTH POXICHUS Malb4yMKa M JICBOYKH
MIPEAIOJIaraloTCs OJJUHAKOBBIMH.

BAPUAHT Ne 4

1. B tennucHoM TypHupe y4acTBylOoT 10 MyXuuH U 6 skeHIIUH. CKOJIBKUMU
croco0amMu MOKHO COCTaBUTh YEThIPE CMEIIAHHbBIE NTaphbl ?
2. B norepee Boimymeno N Guneros, u3 kotopsix M Bemurpeimase. Kyrre-

o K Gureros. Haiitn BEPOSITHOCTh TOTO, 4YTO W3 K 6ureros POBHO OJIMH
BBIUTPBIITHBIN.

3. B nepBom smuke 1 Genblil, 2 KpacHbIX U 3 CUHUX IIapa; BO BTOPOM —
2 GenbIX, 6 KpacHBIX, 4 cMHUX IIapa. M3 kakioro simuKa BEIHYIH 10 1mapy. Haitu
BEPOSATHOCTb TOTO, YTO CPEAH BHIHYTHIX IIAPOB HET CUHUX ?

4. TIpon3BoAUTCS CepHsl HE3aBUCUMBIX BBICTPEJIOB 3a)KUraTeIbHBIMU CHaps-
JaMH IO pe3epByapy ¢ roprounM. Kaxkaplii cHaps/ rmomnanaeT B pe3epByap ¢ Bepo-
atHocThio . Eciu B pesepByap momafaeT OJMH CHApAM, TO roprodee BOCILIaMe-

HACTCA C BCPOATHOCTBIO pl, €CJIn ABa CHapsadga, — € MTOJTHOM JAOCTOBCPHOCTBIO.

HaiiTit BEpOSTHOCTH TOrO, 4TO mpH [l BBICTpEIax roproyee BOCIIAMEHUTCS.

5. HaliT BepOsATHOCTH TOTO, UTO MOHETA paguycoM 2 cM, OporieHHas Ha Oec-
KOHEYHYIO IIAXMaTHYIO JOCKY C KJIETKaMH IMUPUHOW 5 cM, mepecedeT HE Oolee
OIHOU CTOPOHBI KJIETKH.

6. B xnacce 20 manpunkoB u 10 aeBodek. Ha kaxxpiii u3 Tpex BOMPOCOB, 3a-
TaHHBIX YYUTEIEM, OTBETHIIU 10 OJHOMY Y4eHHKY. KakoBa BEpOSATHOCThH TOTO, UTO
Cpely OTBETHBIIHX OBLIO JIBA MaTbUMKa M OJTHA JEBOYKA?

10
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3AHSTHUE 6. 3akon pacnpeaeieHUusi AUCKPETHBIX CIy4YailHbIX BeJIN-
yiuH. MHOroyroJibHUK pacnpenejienusi. OyHKuus pacrnpeaeieHus .
ILiioTHOCTH pacnpenesieHust

B nHauane 3aHATHS MPOBECTH aHAIN3 KOHTPOJBHON pabOTHI M OTBETUTH HA
BOTIPOCHI CTYJICHTOB. 3aT€M HAIIOMHHUTH CTYJACHTAM CJICAYIOIINE MOHITHS. CIyuati-
Has elUYUHA, OUCKDEMHAs CAVYAHAsA 8eIUYUHA, 3AKOH pacnpedeieHus 1 MHO20-
VeONbHUK pacnpedeieHuss TUCKPETHON CIydaifHON BENWYHHBI. PemuTh co cTyaeH-
Tamu 3agaun 165, 167, 169.

Hanomuuth nousitue gyuxkyuu pacnpeodenenusi CIydaHOW BEIUYHMHBI, €€
CBOICTBA, (popMyiTy /ISl BEpOSITHOCTH TIOMAaHus B nHTEepBail. [laTh onpenencHue
HenpepwleHoll cyuatiHol eenuyunsl. Pemmmts 3amaun 253, 255, 260. B 3agauax 253,
255 BOCTI0JTB30BaTHCS OPMYITOM

Pla <X <b}=F(b)- F(@).

B s1ux 3ajauax nonesHo mocrpouts rpaduk dymxumpn F(X). B 3agaue 260 Ha
rpaduke HEOOXOAMMO MPABUIHLHO U300paA3UTh CTPEIKU.

HanoMuuTh OHATHE nIOMHOCMU pacnpedesieHus CIIydaillHOW BEJIMYUHBI, €€
CBOMCTBA U (POPMyJIbI, CBS3BIBAIOIIME TJIOTHOCTh ¢ (DYHKIMEH pacnpenerncHus u
BEPOSITHOCTHIO MOMAaIaHus B MHTepBall. Pemuts 3agaun 262, 265, 268, 270, 271.

I[Ipumepunoe nomamnee 3ananue. NeNe 168, 173, 174, 176, 254, 259, 261,
263, 266, 269, 273.

3AHATUE 7. PaBHOMepHOe U HOPMAJILHOE pacnpeaejeHust

B navane 3aHsATHS OpOBEPUTH TOMAIIHEE 33/IaHUE U OTBETUTH HA BOIPOCHI
CcTyleHTOB. HamoMHUTh omnpeneneHue ciaydyalHOM BEJIUYUHBI, PABHOMEPHO pac-
npedenenHol B UHTEpBAe (@,b). Jars dbopmyny i TUIOTHOCTU PAaBHOMEPHOTO
pacripeneneHus u rpaduk 3Toil IoTHocTu. Pazobpats co crynentamu 3anauy 310.
[Ipu pemienun 3TOM 3aa4yvl B KauyeCTBE CIy4allHON BEJIMYMHBI MOXHO BBIOpAThH
MOMEHT MOJX0/1a MAacCaKUpa K OCTAHOBKE, KOTOPBI PABHOMEPHO pacIpeeiicH B
IPOMEKYTKE BPEMEHH, PABHOM MHTEPBAITy JABM)KEHUS aBTOOYycoB (= 5 muH.). Jlanee
pemuTh co cTyAaeHTamu 3aaaun 309, 312.

HanmoMHuUTh OHSTHE CTydallHOW BEJIMYUHBI, PACIIPEAECICHHON M0 HOPMATb-
HoMY 3aKkoHy. Beimucats Ha qocke (popMymmy sl IIIOTHOCTH HOPMAJIBHOM Ciydaii-
HOW BETWYMHBI, a TakKe POPMYITy, BRIPAKAIONIYIO BEPOSTHOCTh MOTAIaHUs TaKOH
CIIyJaiiHOW BEJIMUMHBI B MHTEpBaJ uepe3 ¢yHkiuio Jlammaca. HanoMuuTs npasuio
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«mpex cuemy. Pemmthb co cTyaeHTamu 3anaun 322, 324, 328, 331, 335, 337, 341 u
CIICTIYIOIIYIO 3a/a4y:

3AJAYA. Cny4daitHasi BeIUYHMHA X nopgunHeHa HOPMaJIbHOMY 3aKOHY C
napamerpamu M= Ous. BeposTHOCTB nonajanus 3TON CIIy4aitHOM BETMUUHBI
Ha y4acTOK (' a, a) paBua 0,5. Haiitn S wu HamucaTh BBIpaKEHHE IS IUIOTHO-

CTH pacCIpPEICIICHUS CIy4alHON BEIIMYNHBI X.

[Ipu pemeHuun 3TOM 3a7auu BOCIONB30BATHCS TaOJMLIEH 3HAYCHUNH (YHKUUU

Jlammnaca F (X) (cM. ipusokeHHUe 2 B 3a7aUHUKE).

[Ipumepuoe nomantaee 3aganne. NeNe 307, 308, 311, 327, 332, 333, 334, 336,
343, 345.

3AHSATHE 8. YUucnoBble XapaKTePUCTHKU TUCKPETHBIX U Hempe-
PBHIBHBIX CJIy4aWHbIX BeJIMYUH

[TpoBeputh nOoMalIHee 3alaHUE U OTBETUTh Ha BOIPOCHI CTyAeHTOB. Hamowm-
HUTb (GOPMYNBI JJI BBIYUCICHUS MAMeMAmMuiecko20 ONCUOAHUS, OUCNepCUl,
cpeodHe20 K8aopamu4ecKko2o OMKIOHeHUs 1 MOMEHMOE CITyqaiiHON BEJIMYHUHBI, pac-
CMOTpPEB CITyyau JUCKPETHOW M HEMPEPBHIBHOM CllydyaliHbIX BelnuyuH. laTth onpeze-
JICHUE YeHMPUPOBAHHOU CIYUAUHOU GequduHbl. BeimucaTh GOpMyIIbL:

m(X)=0, m(X)=a,(X)- @,(X))",
m(X) =a,(X)- 3a,(X)a,(X) +2(a,(X))",
M(X)=a,(X), D(X)=m(X).

HaHOMHI/ITb, YCMY paBHBI MATEMATUYCCKOC OXHUAAHHUC U OUCIICPCUA cnyqaﬁHoﬁ

BEJIMYMHBI, PACHIPEACICHHON PABHOMEPHO B MHTEPBAJIE (a ) b) , U CIIy4allHOU Be-
JIMYMHBI, PACIpENEIIEHHOM 110 HOpMaIbHOMY 3aKoHy ¢ napamerpamu M u S | Pe-
mUTh co cryaeHTamu 3amadn 191, 192, 209, 211, 215, 218, 229, 279, 298, 305,
316, 344.

[IpumepHoe nomantaee 3aganne. NeNe 188, 189, 193, 194, 214, 217, 219, 231,
282, 286, 296, 306, 317.

12
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3AHSATHE 9. IBymepHble ciiydyaiiHble BeJINYMHbI

HpOBepI/ITL AOMAIMHECC 3a/IaHUC U OTBCTUTH HA BOIIPOCHI CTYACHTOB. Hanowm-

HUTb TIOHSTUS 08YMEPHOU CAYHAUHOU BEIUYUHDBL (X ,Y), cucmemyvl 08yX Cyyal-

HbIX eenuyun. JlaTh TEOMETPUUYECKYI0 MHTEpIpeTaluio (CirydaiiHas TOYKa Ha TUIoC-
KOCTH, CITy4aiHbIH BEKTOp). OOBACHUTH CTYACHTAM, YTO 3AKOH pacnpeoeneHus
JTUCKPETHOW JBYMEPHOW CIy4ailHOW BEIMYHMHBI 3a/1a€TCS TAOJIUIECH C JIBOWHBIM
BXOJOM,  COJEpKalleil  BO3MOXKHbIE€ 3HAQYEHUS] U  HUX  BEPOSATHOCTH:

P, = P{X=x,Y= y,} IIpy 5TOM CyMMBI 2JIEMEHTOB CTPOK (CTOJIOIIOB)

ATOM TabJIUIIBI ONIPEACIISIIOT 3aKOH PacpeIeNICHUs COCTABIISIIOIIEH X (Y) .

P{X =x} :é- P, PY=y}=an,
i=1 i=1

Hate ompeneneHus @ynkyuu pacnpedeieHuss U NJIOMHOCMU pacnpeoeieHus
HENPEPHIBHON JABYMEPHOM CIIy4allHOM BEJIMYMHBI. HamOMHUTH WX CBOWMCTBA, Cle-
JIaB OCHOBHOM yNOp HA TJIOTHOCTH pacmpeneieHus. HamoMuuTs dopmyiy ais Be-
POSITHOCTH TIOMAJaHUs CIydalHOW TOYKM B 00JacTh Ha IIOCKOCTH. BBIpasuTh

INIOTHOCTHU PACHPCACIICHUA COCTABJIAIONINX X u Y qcpe3 COBMCCTHYIO IIJIOT-
HOCTBb PaCIpCacCICHUS]. HanomHuTh YCJI0BHUEC HC3aBUCHMMOCTHU COCTABJIAIOIINX X

u Y . Jlats OTIPEICIICHUSI O8YMEPHO20 DPABHOMEPHO20 pAchpedesieHuss U 08ymep-

HO20 HOPMANLHO20 3AKOHA.
Pemmte BMecTe co crynentamu 3amaun 408, 413, 415, 418, 420, 424, 426,
435,

IIpumepnoe gomarnigee 3aganue: NeNe 409, 414, 416, 419, 425, 427, 428.

3AHATHUE 10. YucsioBble XapaKTePUCTUKH CJIYYaiiHBIX BEKTOPOB

[IpoBepuTh moMailiHee 3ajlaHle U Pa30OpaTh 3a/1aud, BHI3BABIIUE 3aTPyAHE-
Hus. HanoMHUTh GOpMYIbI AJ1sI BEIUUCICHHUS] MATEMAaTUUECKUX OXKUJAHUNM U JTHUC-

MEepCUN CIIy4alHbIX BEJIWYHUH X u Y, cocraBmsommx CIIy4alHBIM BEKTOP
(X,Y) (paccMOTpeTh JMCKPETHBIM M HEMpPEphIBHBIN ciydaii). Kpome Toro, Ha-

MOMHUTb TIOHSITUSl KOPPENAYUOHHO20 MOMEHMA U KodduyueHma Koppeiiyuu.
Jatb ompeneneHue xoppeauposanHvix CIydyalHbIX BeIWYMH. HamoMHUTH ompene-
JIEHHE ABYMEPHOTO HOPMAJIBHOTO 3aKOHA U PA3bsICHUTH CMBICI €r0 TapaMeTPOB.

Pemuts cnenyromue 3agaun U3 nocobusi «Beicias MmaTeMaTuka B yIpakHe-
HUAX ¥ 3amadax, Yacte 2» (danko I1.E., ITomoB A.I'., KoxxeBuukosa T.4., «Bbic-
11as mkoja», M., 1986):
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3AJAYA 1. B aByX sIIMKax HaXOJATCS MO IIECTh IIAPOB; B TIEPBOM SIIHKE:
onuH 1map — ¢ Ne 1, nBa mrapa — ¢ Ne 2, Tpu mapa — ¢ Ne 3; BoO BTOpOM SIIIIHKE:
nBa mapa — ¢ Ne 1, tpu mapa — ¢ Ne 2, oqun map — ¢ Ne 3. [Tyctb X — HOMEp
[mapa, BEIHYTOTO M3 IepBOro smuka, Y — HOMEp LIapa, BBIHYTOTO M3 BTOPOLO
smuka. M3 kaxaoro simuka BeIHYIA 110 mapy. COCTaBUTh TaOHITy 3aKOHA pactpe-

JACICHUA CUCTCMBI Cﬂy‘IaﬁHBIX BCIIMYHNH (X IY) .

3AZIAYA 2. Haiftm MaTeMaTHYECKUE OKUJIAHHS CITYYaHBIX BEIIMYUH X u
Y 1o ycnoBro mpembiyLIeit 3a1atm.

3AZIAYA 3. Haiitu nucniepcuul CIIy9aiiHbIX BEIUIUH X u Y no YCJIOBHIO
3amaun 1.

3AJTAYA 4. Haiitu K03 ULHEHT KOppeasuu 10 YCI0BUIO 3a1a4u 1.

3AIAYA 5. Cucrema CitydailHbIX BEJIMYUH (X ,Y) MOIYMHEHA 3aKOHY pac-

HpeJieeHns ¢ IIOTHOCTBIO f(XY),rme f(XY)=a(X+V) so6mactu D u
f (X, y) = O sue sroit 06macy.
O06nactb D KBaJ[paT, OrpaHUYCHHBIN OPSIMbIMU X = O, X=3 , Y= 0 , Y= 3.
Tpebyercsa: 1) ompenenuts KO3pGUIHESHT &,
2) BBIYHMCIINTD BEPOSATHOCTH momajanust ciydaitnoit Toukn (X,Y) B
KBaJpar Q, OTPaHUYCHHBIN TPAMBIMUA X = 1, x=2,y= 1, y= 2;

3) naiiti Maremaruyeckue oxunanus My u My,

4) HaiiTH cpeiHUe KBAIPATUICCKUE OTKIOHCHUS S y 1 S -

3AIAYA 6. Cucrema CitydailHbIX BEJIHMYUH (X ,Y) MOIYMHEHA 3aKOHY pac-

npeseeHts ¢ IIOTHOCTHIO f (X, Y), roe | (X, Y) =as n(X + Y) B 00acTH
D u T(XY) =0 sue sroit o6macru.
O6nacts D onpenensiercs HepaserncrBamu OEXEDp / 2, 0EyEp / 2.

Haiitu: 1) koaddunuent a,

2) matemarnyeckue oxuganus My u My,
3) cpenHue KBapaTHIECKue OTKIOHEHHA S, u S |5

4) xo>ddunuent koppessuu I, -
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[Ipumepunoe momamnee 3amanue. NeNe 431, 432, 434, 436 u3 3agadynuka
B.E. I'mypMana u ene Tpu 3a1auu:

3AIAYA 7. Jlana tabnuna, onpeaesionias 3aKoH pacipeaeICHUs] CUCTe-
MBI BYX cirydaiinbix Bexmana (X, Y) !

Y | 20 | 40 | 60
X
10 3 || 0
20 2 14 |2
30 | |2 |5

Haiiti: 1) xooddummenrt | ;
2) matemarudeckue oxumanus My n M,
2 2.
3) aucniepcun S, u Sy,

4) xosddurment koppessuu Iy -

3AJTAYA 8. Cucrema ciy4aitusix Bemmune (X,Y) moxunsena 3akony pac-
NpeAeNieHUs] C IUJIOTHOCTHIO f(XY), ne T(X,y)=axy s o6mactu D u
f (X, ¥) =0 Bre sr0it 061acTy.
O6nacts D — tpeyronbuuk, orpanndennsiii npsveiva X+ Y-1=0, X=0 u
y=0.
Haittu: 1) kosddunment &,
2) matemarudeckue oxuganus M u M,

2 2.
3) aucniepcun S, u Sy,

4) xosddurment koppesnsuu Iy -

3AJZIAYA 9. Cucrema CIIy9aifHBIX BEJIMYUH (X,Y) nogunuena 3aKOHY pac-
NPEACIICHUSI C IUIOTHOCTBIO f (X, y), e F(XY) =a’- x°- yz, eCIIn
x*+y*£a’ (a2 0), u f(XY)=0, ccu X° +y° >a’.
Hatitu: 1) koaddurumeHt &

2) matemarudeckue oxumanus My n M,
2 2.
3) aucniepcun S, u Sy,

4) k03 HUIUESHT KOPPEISIIUU rxyy-
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3AHATHUE 11. IlocTpoeHne BbIOOPOYHOI (PyHKIMH pacnpeneieHus
U TUCTOIPAMMBbI

[Tocne MpoBepKH JOMAIIHErO 3aJaHKsl HAIIOMHHUTh CTYJACHTaM OCHOBHBIC 3a-
Ja9d MaTeMaTUYeCKON CTATUCTHKH, a TAaKKE TIOHSATHUS 8blOOPKU, 8APUAYUOHHO2O0
paoa, cmamucmuyeckozo psoda, noaueoHa uacmom (OMHOCUMENbHBIX Yacmom),
2PYRRUPOBAHHO20 CIAMUCIIUYECKO20 PO, 8blO0POYHOU YHKYUU PACIpeeeHUs]
U 2UCTOSPAMMbL.

Bwmecte co crymentamu pemnTh 3anaun 439, 442 a), 444 a), 447 a). B 3anaue
444 a) npenyioKUTh CTYICHTAM HAWTH €IIe CTATUCTUYCCKUH PsJl OTHOCHTEIBHBIX
YacTOT W TOCTPOUTH IOJIMTOH OTHOCHUTEIIBHBIX 4acToT, a B 3amade 447 a) — mo-
CTPOWTH JIOTIOJIHUTEIIBHO THCTOTPAMMY OTHOCHTEIILHBIX YaCTOT.

[Tocre 3TOro MPETIOKUTE JIJISE CAMOCTOSITEIILHOTO pemeHus 3aaauy 449 a).

Breimate kypcoBoe 3amanue «CratucTrueckass 00paboTKa pe3ysIbTaToB M3Me-
peHunii». Jlath KaxxaomMy cTyaeHTY BeIOOpKY u3 150 uncen mis mociemyromiei 00-
paboTKH (CM. IPHIIOKCHHE).

[Ipumepnoe pomarnee 3aganue. NeNe 440, 442 6), 444 6), 445, 447 6), 448,
449 6).

3AHATHUE 12. OneHkn Heu3BECTHBIX MapaMeTPoOB

[IpoBeputh goMamIHee 3aJaHue U OTBETHTHh HA BOIPOCHI CTYACHTOB. Paccka-
3aTh 0 moueunvlx (YUCI0BbIX) OYeHKax TAPAMETPOB pacrpeneneHus. HamoMHUTS,
YTO B KaU€CTBE OILICHKM TOTO WJIM MHOTO Mapamerpa OepyT (pyHKIMH 3JIEMEHTOB
BBIOOpKU — cmamucmuxu. OTMETUTh, YTO 3HAYEHUS CTATUCTUK HM3MEHSIOTCS OT
BBIOOPKHU K BBIOOpKE, a MOTOMY CTATUCTUKH SBJISIIOTCS CIy4alHBIMU BEJTUYMHAMU.
OOBSICHUTH CTYJIEHTAM, YTO B KauyeCTBE OIICHKU BHIOMPAIOT TAKyH) CTATHUCTHUKY,
3HAUYEHHS] KOTOPOU ISl pa3IUYHBIX BRIOOPOK OB OBl «B CpeaHEM» OJIU3KH K HC-
TUHHOMY 3HA4YCHHIO TapaMerpa. HammoMHUTE OCHOBHBIC CBOWMCTBA OIIEHOK (Hecme-
WEHHOCMb, COCMOAMENbHOCMb, d(peKkmusHocmy), XapaKTePU3yIONIIe UX KadyecT-
BO.

Pacckazath cTymeHTaM, Kakue€ CTAaTHCTUKH HCIIOJIB3YIOTCS MPU TMOJIYy4YEeHUU
OIICHOK YHCIIOBBIX XapaKTEPHCTHK pacmpenencHus. HanoMHUTh TOHATHS 6b160-
POUH020 CcpedHe20, 8blOOPOUHOU OUCNEPCUU, UCNPABIEHHOU 8blOOPOUHOL Jucnep-
cuu. OTMETUTh HECMEIIEHHOCTh BEHIOOPOYHOTO CPEAHETO KaK OIIEHKU MaTeMaThye-
CKOT'0 OKUJIaHUSI U UCIPABICHHOW BBIOOPOUHOW UCTIEPCUM KaK OIICHKU JTUCTIEP-
cur. HamoMHATE (hOpMYJIBI JUTS BRIYHUCIICHUS 8b100POUHBIX MOMenmos (HadaTbHBIX
U ICHTPAJIbHBIX ).

Pemmte y mocku 3amaum 450, 455, 457, 459.
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HanoMHUTB cTyfeHTaM JiBa METOJIa HAX0XKICHHUS OIEHOK MapaMeTPOB. METO/
MOMEHTOB M METOJI MaKCUMaJbHOTO IPaBaonofo0us. PemuTs d3TUMHU MeToaaMu
OJIHY WM JIBE 33/1a4M Ha IMOCTPOCHHE TOYEHYHBIX olleHOK. Hampumep:

3AJJAYA 1. Haiitu oneHKy i napaMerpa @ SKCIIOHEHIMAIBHOIO pacipe-
JIEJICHHSI, IMEIOIIETO TUIOTHOCTD
i ae ™, x3 0,

f(x)_% 0, x<0,

HCrob3ys BeIOOpKy X5 X, K, X,.

3AJJIAYA 2. Haiitu onenky mnsa mapamerpa @ pacrpenenenus Ilyaccona,

HMCIOIICTO 3aKOH pacCpCaACICHUA
k

P{X =K} :%e'a, k=012K,

UCIIO0JIb3YS BEIOOPKY, ONpEaeNsieMyIo TabIuLen

x| 0 | 1] 2]3]4
n |132[43] 20 | 3|2

IIpumepnoe nomamnnee 3amanue. NeNe 451, 453, 456, 458, 460, 463, a Taxxe
ele oJHa 3aJa4a;

3AJIAYA 3. /Isymst metogamu (METOJOM MOMEHTOB U METOJOM MaKCHMaJlb-
HOT'O TPaBIONOA00Ms) HAaWTH OLICHKY JUIsl lapaMeTpa P pacnpenenenus bepryi-
JIM, IMETOIIIETO 3aKOH PaCTIPEICIICHUS

P(X =k} =Cp“(1- p)"*, k=0LK,n,

HCITOJIb3YS BEIOOPKY, OMPEeIAeMyr0 TaOTHIeH

xi01
nl|5|2|1|1|1
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3AHSTHE 13. loBepuTe/ibHbIe HHTEPBAJIbI

[IpoBepuThs nomamiHee 3a/laHue U OTBETUTh Ha BOMPOCHI. Pacckas3aTh CTy/IeH-
TaM 00 uHmMepsaIbHbIX OYeHKax mapaMeTpoB pacnpeneneHus. HanoMHUTb MOHATHS
008epUMeNbHO20 UHMePBALa N 008epumenvHol geposmuocmu (Hadexcnocmu) @ .
OOBsICHUTH OOIIME MPUHITUIBI TOCTPOEHUS TOBEPUTEIBHBIX UHTEpBaAIOB. HamoMm-
HWTh, YTO JJIs OLIEHKH 110 pesynbraraM 1 HabGIroaeHni MaTeMaTHYECKOTO 0K 1a-
aus [T HopManbHO pacnpeneneHHoNi CaydaiHoN BETUYHHEL X MIPH YCIIOBUH, YTO
nucriepcust S ° U3BECTHA, CIYXKUT JOBEPUTEIILHBINA HHTEPBA:

K- 1ol <m< X+t
Jn Jn'

rme N — 06bem BeIGOpKH, X — BBIGOPOUYHOE CpeaHee, a I — Takoe 3HaYCHHE

_9
aprymenta ¢ynkiuu Jlarmaca F (t) , IpU KOTOpOM F (t) - E Bwmecrte ¢ BbI-

3BaHHBIMU K JIOCKE CTyAeHTamMu pemuTh 3a1a4uu 501, 502, 506.

HanoMHuUTE pacnpedenenue «xu-keadpamy u 1 -pacnpedenenue Cmorodenma.
OOBSCHUTH TTOCTPOCHUE JIOBEPUTEIBHBIX MHTEPBAIOB st M mpu HEU3BECTHOM
S wu goBepurenbHbIX HHTEpBANOB LIt S (IM— MaTematnueckoe OKHIaHHUE, a
S — cpennee KBagpaTHUECKOE OTKIIOHEHHE HOPMAJILHO PACIPEAEIEHHOM CiIyJaii-
HOW BEJIMYNHEBI X) .

Pemmmte BMecTe co ctyaenTamu 3amgaun 508, 510, 512, 514.

I[Ipumepnoe nomaraee 3amanne. NeNe 503, 505, 507, 509, 511, 513, 515.

3AHATHUE 14. llpumeHeHUue KPUTEPHEB COTJIACHS

[IpoBepuTh gOMaIIHEe 3aJaHUE U OTBETUTH HA BOIIPOCHI CTYIEHTOB. Pacckasarp
CTYACHTaM 00 OCHOBHBIX MPUHITUIIAX CTATUCTUYECKON MpOBEpKH rumore3. Hamowm-
HUTH MOHATHS cmamucmuyeckoul eunome3swvl (IPOCTOMN U CIIOKHON), HY1e60U U KOH-
Kypupytoujeti TUIIOTE3bl, OWUOOK Nepeo20 U 8Mopo2o pooa, YPOBHs 3HAUUMOCHU,
CMamucmu4ecko2o Kpumepusi, Kpumudeckou ooracmu, 001acmu RPUHAMUS 2UNo-
me3vl. KpoMe TOro, HAOMHUTD MOHATHUSL HAOAI00AeMO020 3HAYeHUs KPUTEPUS U
KpUMu4ecKot mouxu.

HamomMHUTE KpuTepun 17151 TPOBEPKH TUIIOTE3 O BEPOSITHOCTH COOBITHS, O Ma-
TEMaTUYECKOM OXKUIAaHUHU, O CPaBHEHUHU IBYX Aucnepcuid. Pemuts 3amaun 586,
574, 554. HanoMHuTh Kputepuit «xu-xkeadpam» K. IlupcoHa st MpOBEPKHU TUIIO-
TE3bl O 3aKOHE pacmlpelieNieHust U peluTh 3aaady 635. Paccka3aTh 0 mopsiKe BbI-
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MOJTHEHUST KypcOBOM paboThl «CrarucTrdeckass o0paboTka pe3yiabTaTOB HM3MeEpe-
HUW!

A) Ilo manHO¥ BBIOOpKE )(1,X2,K, X, oobema N crpoutcs cmamucmuye-
CcKutl pso

y1 yz Ys o ym
k [k |k [~k

31ech y1 < yz <K< ym — DJIEMEHTHI BHIOOPKH, 3alUCAHHBIC B MOPSJIKE BO3-

m

pacTaHusd, k, — YHUCIIO HOBTOpeHI/Iﬁ QJICMCHTAa M B BBI60pKC. O‘-IGBI/II[HO, qTo

ak=n.
i=1

B) [Ipu GosbiioM 00beMe BRIOOPKH €€ DIIEMEHThI O0BEAUHSIOTCS B TPYIIILI, U
CTPOUTCS ePYNNUPOBAHHASL 8bIOOPKA, A 3aTEM 2PYRNUPOBAHHBIU CIAMUCIUYECKULL

pao0. J1ns 3Toro oTpe3ok [a, b] , COJIEpKallMi BCe 3JIEMEHTHI BHIOOPKH, pa30ouBa-

b- a

ercs na N MHTEPBAJIOB OJIMHAKOBOU JIJIMHBI h= N - B 3aBucumocTn ot 00BE-

Ma BHIGOPKH 4rcio uHTepBatos rpymmmposkn N Gepercst or 6 1o 20 . Haxomsr-
csl KOHIBI HHTepBaoB X, — a+ (i-Dh (i=1L2,K,N+1), cepeIMHbl HH-

_1 L _
TepBanoB Zj ~ 2(X i X j+1) (J =12K, N) U COOTBETCTBYIOIINE DMNUPU-

yeckue yacmomol — Koaudectso N j QJICMCHTOB BI)I60pKI/I, IIOITaBIINX B J -bIi UH-

TCpBaJI (BHCMCHT, COBHaI[aIOIJ_II/Iﬁ C BerHeﬁ FpaHPIL[eI)’I HHTCPBAJId, OTHOCHUTCA K
N

o
nocieayomemMy uHTepBany). O4eBUIHO, YTO a nj =N

j=1
Taxke CTPOUTCS 2pYnRUPOSAHHbI CMAMUCMUYECKUTI PAO OMHOCUMENbHBIX YaC-
nj
mom Wj - n (J =112,K,N).

B) Ctpoutcs rpaduk evibopounoti ¢pynkyuu pacnpeoenenus |E(X) , TIIe
F(X) =0 npu X£ Z,
n+K+n _4 ,
=AW e 2 <xE£7, ((=12KN- 1)
j=1
n F(X) =1 npu X> 2.

F(x) =
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I') Ctpowurtes eucmoepamma omHoCUmMenbHuIX Yacmom — CTyneH4daTas Qury-

pa, cocrogmaia U3 MMpPAMOYIrOJbHHUKOB C OCHOBAHUAMU [XJ 1Xj+1] 1 BBICOTaMU

_w
h =" (1=12K,N).

J1) HaxomuTtest olieHKa MaTeMaTudeckKoro OXKUIaHUS — 8blOOPOUHOe CpedHee
__14
X=—an j Zj )
=1
OIICHKA JIUCTIEPCUU — UCNPABIEHHAS 8blO0OPOUHASI OUCNEPCUS

_ 12 )2
=—an(z-X)
n' j=1

2

S

ucnpaenennoe cpeonee keaopamuueckoe omrionenue S =S

E) Haxonstcst meopemuueckue uacmomoi n j = np,- , TIe

SUTr

3navenust Gpynkuuu Jlammaca F (X) HaxOJSTCS MO TabJIUIaMm.

) Jlnst mpoBepKHM TUIOTE3bl O HOPMAJILHOM PACIpee/iCHUH TeHEePabHON
COBOKYITHOCTH CHaydaja COCTABJIIETCS pacyeTHas TabauLa:

- X
% i =12,K,N.

Homep I'panunsr | Omnupuueckue | Teopernueckue
UHTEpBaJa | HHTEpBaIa Y4aCTOTHI 4aCTOTHI
i / 1\2 12

/

n
1
2
M
N

/ . .

3) Ecmm N; < S wm n, < S npu mexotopom ], To | -wiif HETEpBAT 06BE-
JIUHSIETCS C COCEHUM, TIPU STOM SMIIUPUYECKHE M TEOPETHUECKHUE YACTOTHI CyM-
wupyiorest. Tlocne obbeunenus nomysaiorcs | unrepsanos (I £ N) | b xan-

3 I3
oM u3 kotopbix N Su n, S,

M) Tlo pacueTHOW TaOJIMIE HAXOTUTCS HAOII00AeMoe 3HA4eHue CTaTUCTUKU
«xu-kBajapat» (ITupcona):
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r _ 1\2
c? = o (nj nj)
nabn a- r_]/ -
=1 j
K) Ilo 3aJaHHOMY YPO6HIO 3HAYUMOCMU a H Huciuy cmeneneu c60000bl

— 2
k=r-3 HaxXOJHUTCS W3 TaONHI] Kpumuueckas mouKka C (a,k). Eciu

2 2
c...£c“(a,k), ro mer ocnoanmit oteepriyTs rumoTesy o HopMATBEHOM pac-

MPEICTCHUN CIYy4YailHOM BEJIIMYHHBI X u MO3TOMY OHa mpuHHMaercs. Eciu
2 2
C.o > C (a ’ k) , TO TUIIOTE3Yy OTBEPratorT.

JI) Ecnu runore3a mpUHUMAGTCSI, TO C TMOMOIIBIO TaOIUI] CTPOUTCS TpapuK
IUIOTHOCTH

(x-x)

f(X) :ﬁe 257

CITyYalHOW BEJIWYHUHBI X (pactipeiesieHHOM O HOPMAaJbHOMY 3aKOHY). DTOT
rpaduK CTPOUTCS B TEX KE OCSAX U MaciiTtade, YTO U TUCTOrpaMMa OTHOCUTEIbHBIX
4acToT.

IIpumepHoe nomatHee 3amanue. NeNe 555, 575, 579, 580, 589, 636.

3AHATHUE 15. KoppeasiuuoHHbIii U perpecCHOHHbII aHAJIU3

[TpoBepuTh noMalmrHee 3aqaHKe, OTBETUTH Ha BOMPOCHL. Pacckaszarh CTyJcH-
TaM, 4TO TaKOE KOPPEISIIHOHHBIA U perpecCHOHHbBIN aHanmm3. OOBsSCHUTbD, YTO CTa-
TUCTHYECKOE WCCIICOBAHNE HAJMYHS WJIH OTCYTCTBHS 3aBHCHMOCTH MEXIY CIy-
YaHBIMUA BEJIMYMHAMU TPOU3BOJMTCS C TOMOIILI0 BBIOOPOYHOTO KOd(PdHuImeHTa
KOppensiuu. BeineneHue TUHEHHOW YacTH 3TOW 3aBUCUMOCTH TPOU3BOJIUTCS C
MTOMOIIIBIO BBIOOPOYHOTO KO3(PPUIIMEHTA PETPECCHH M BHIOOPOYHOTO ypPaBHECHHS
(;muHErHOM) perpeccum.

HanmoMHHTB, 9TO eciu B pe3yabTaTe OCYIIECTBICHUS HEKOTOPOTO 3KCIICpH-

MeHTa HaGmonaroTes e Benuanusl X u Y, To 8b100POYUHDIL KOPPETAYUOHHDILLL

MOMeHm mA,y germmund X u Y onpenensieTcst GopMyIIoit:

i, = 8 06 %)~ 9)
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rae (Xl, yl), K, (Xn, yn) — N nap naGmoneHHbIx 3HAUCHNUH, TIOTy4eHHBIX B
__14 __14

HE3aBUCHUMBIX ITOBTOPEHUSX DKCIIEPUMEHTA, X = n ax, Y= n aA Y . Bubo-
i=1 i=1

POUHbL KOIDuyuenm Kopperayuu rx,y paBeH:

P - S

S Py o\ 2 J —2’
Y \/;:_ll(x-X) xg(yi-y)

Tac

5:=D00 = (LA (x - 7,

s; =0 =24 0- 9

Buibopounviii kosgppuyuenm peepeccuu Y na X

* _ * Sy _ m’y

s e

X

Buvibopounoe ypasnenue npsamoii iunuu pecpeccuu Y na X umeer Bux;

. _ y-y_ - X-X
y- y:ry/x(x' X)  wm s’ =l s

Yy X

8b100pOUHOE YpagHeHUe NPAMOU TUHUU pecpeccuul X nay:

X_)_(—r* y-y y-y_ 1x-X
* - X,y * HUJiIn * - * * .
S s, s, I, S,
OTMGTI/ITB, 4TO 3T YPpAaBHCHHA MOXHO BBIBCCTH C IIOMOIIBIO MCTOAda HAMMCHBIINX

KBaJIpaToB.

*

HaHOMHI/ITb, 4TO B Ka4C€CTBC OLICHKHU OTKJIIOHCHUA Haﬁl[eHHOFO 3HAUYCHUA rX,y

OT TOYHOTO 3HAYCHUS I’X’y kod(urmenTa Koppensaiun 0epeTcst cpeaHee KBajpa-

THYCCKOC OTKIIOHCHUC, HpI/I6J'II/I)KeHHO paBHOE:!
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* \2
._1-(r,)
ro \/‘ .
n
JloBepUTEIbHBIA MHTEPBAI JIJTSI rx,y MMEET BU/I:

1) 1)

x— WV <« < +t x— X7

X,y tg rxyy rxyy tg

A/ N A/ N
CJ'ICI[OBaTeJ'IBHO, IIPOBCPKA TUITIOTE3bI O PABCHCTBC HYIIIO KOB(I)(I)I/II_II/IeHTa KOp-

peisinu MOXKET 6BITB OCYHICCTBJICHA C ITIOMOIIBIO ITPOBCPKU YCIIOBHA

* N2
1-(r,,)

Jn
Pemmts BMecTe co cTynenTamu 3agaun 610, 613, 535.
[IpumepHoe nomaninee 3aganue. NeNe 611, 612, 614, 615, 536.

S

[

Ty I <1,

3AHATHUE 16. lucnepcuoHHbIii aHAIU3

[IpoBepuTh BBINOJIHEHUE AOMAIIHETO 33/IaHUsl M OTBETUTH Ha BONpockl. Pac-
CKa3aTh CTYJIEHTAM, 4YTO JMCIEPCUOHHBIA aHAW3 MPUMEHSETCS MpPU H3YyYEHUHU
BJIUSTHUSI COBOKYIMHOCTH (DaKTOPOB Ha pPEe3yNIbTaThl HAONIOACHHS WU ombiTa. Ha-
npuMep, €CiIu TMpU HAOIIOJEHUM 32 YCTOMYMBOCTHIO XOJIa MPOM3BOJICTBEHHOTO
MPOLECCA BBISIBIIIMCh OTKIIOHEHUSI OT YCTAaHOBJIIEHHOI'O PEXKHMa U MPUYUHBI HEYC-
TOMYMBOCTH Ipoliecca MPOU3BOACTBA HE YAAETCS HEMOCPEACTBEHHO OOHAPYKUTH,
TO JJIsi OLICHKW BJIMSIHUS BO3MOKHBIX (DAKTOPOB, HaApYIIAIOUIUX YCTOWYHUBOCTH
MIPOU3BOACTBEHHOTO IIpollecca, MPUMEHSIETCA IUCIEPCUOHHBIA aHanu3. Jpyras
MPOU3BOJICTBEHHAS 3a/iaua, TpeOyrolas JJisi CBOETO PEeIICHUs] MPUMEHEHUS JIHC-
MEPCUOHHOTO aHAJIN3a, €CTh 3ajaya yJay4dylIeHUs KayecTBa MPOAYKINH, periaecmas
BBCJICHUEM HEKOTOPBIX YCOBEPIICHCTBOBaHWM. UTOOBI HANTH HAMITydIlIE BapHaH-
Thl UCIBITHIBAEMBIX (DaKTOPOB, CIEIYET CPAaBHHUTH PE3yIbTaThl EHCTBUS pa3IHy-
HBIX BapUAHTOB 3TUX (PAaKTOPOB BO BCEX BO3MOYKHBIX MX KOMOWHAITUSX.

Hammomuuts ctynentam F -pacnpenenenne Puiiepa U CTATUCTUYECKUN KPH-
TEepUM JIsl TPOBEPKHU TMIIOTE3bI O CPABHEHUU JBYX auctiepcuid. OnucaTh CXemy 00-
HOaxkmopHo2o OucnepcuoHno2o auanusa. I1og4epKHyTh, YTO JTUCIIEPCUOHHBIN
aQHAJIU3 COCTOUT B OLICHKE OTHOIIEHUS JUCIIEPCUU, XAPAKTEPUIYIOIIEH CUCTEMATH-
YecKkre KoieOaHus TPYNIOBBIX CPEIHUX MO OTACIBHBIM (haKTopaM, K JUCIIEPCHUH,
XapaKTePU3YIOIIeH CIIydaifHOoe KoJjieOaHWe ToKa3aTesIe pe3yIbTaTHBHOTO TIPU3HA-
ka. Pemmth BMecTe co cTyneHTamu 3aaaun 668, 670, 674.

[IpuHATH KypcoByI0 paboTy «CTaTUCTHYECKass 00paboTKa pe3ynbTaTOB M3Me-
pEHUI.

[IpumepHoe nomaninee 3aganue. NeNe 669, 671, 675.
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ITPJIOKEHUE. BapuaHThl HHAUBUAYAJIbHBIX 3aJaHU A

Hwuxe NpUBCACHBI BApUAHTBI MWHIAWBHUAYAJIbHBIX 3aHaHHﬁ JJI1 BBIIIOJIHCHUA

KypcoBoii pabotel «CraTHcTHUYECKass 00pabOTKa pe3yabTaToB M3MepeHui»; | -my
BapUaHTY COOTBETCTBYIOT JIEMEHTHI BIOOPKH, PacIloOkKEHHbIE B 15-TU mocieno-

BaTEIbHBIX CTpOKax Tabumipl, HaunHas ¢ | -oif (00bEM BBIOOPKH IIPH 3TOM
N=150). IMpu BbImONHEHHH PabGOTH CIEAYeT MPHHATH yPOBEHb 3HAYNMOCTH

a =0,05, orpesox [a,b] =[24,5; 54,5] , uncio nnrepsanos N =10.

48 (39 43|44 |34 |34 32|43 |40 46
25|31 (344939374548 |41 |49
34
46

43 | 46 3542|132 (41| 34| 42| 42
38 | 40 4713442138 |40 | 38| 36
3043414040 |35|35|41 (38|45
37|42 |38|36|44|39|32|48|43 |39
30|32 |36|42|34|49 |48 |49 |50
30|44 (48|44 |35|45|34 (33|41
45150 (3433|3941 39|46 |31
40 52 |44 39| 354533 |42|42]| 36
44 |51 | 45|39 |34 |44 40| 37|43 | 32

43

39

33|42 |40 | 35|37 48 | 48 | 50 | 32

KiE|Blo|lo|~Njo|u|swN-
w
\‘

40 | 48 | 45| 43 | 36 42 140 | 37 | 30
44 15046394148 |44|42| 35|51
44
33

=Y
w

=
SN

S0 | 47 | 37 |33 (34 |42|43 |43 | 47
48 | 38
26| 31

=Y
(&)

45132 (34|44 | 39|45
38|36 (46|49 | 40|48
47 | 35 4113341 |35|43 |42
39 | 47 33|42 |37(39|40]| 37
41130 (39|38|36|34 |42 |37 |46
44 | 37 | 35|43 38|33 |47 (45|38
48 | 38 |52 |40 | 45|44 | 42 | 38 | 40
46 | 37 |34 41| 37|41 39|30 38
41 |48 |36 |51 |36|33|39 45|40
41|38 (3433|2751 45|27 |38
37|46 |41 |47 |36 |30 45|41 |40
371394248 41|36 |39 33|47
49|27 |3141 |46 |40 |36 |36 |42
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