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1. lleap AUCUMIJIMHBI

lleﬂblo usyuenusn 0ucuunﬂunbl ABIISICTCA (bOpMI/IpOBaHI/Ie MaTeMaTquCKOﬁ KOMIICTCHTHO-
CTH, OCHOBaHHOfI Ha OCO3HAHUMU 3HAYUMOCTHU BepOHTHOCTHBIX, CTAaTUCTUYCCKHUX MOI[CJICI\/JI n McC-
TOJOB B MOJITOTOBKE OYAYIIEro YYUTeNs U B Oyaymieid mpoeCCHOHAIBHON IS TEHbHOCTH.

B xoze n3ydenus TucUIInHb OyayT c(OPMHUPOBAHBI KOMIETCHIIUH:

OIIK-8 (criocoOeH OCyIIECTBIATh MEAaroruuecKyo aesTeIbHOCTh Ha OCHOBE CIEIMATbHBIX

HaY4YHBIX 3HAHHIA);

MK-1 (cocoOeH OCyIIeCTBIIATh pa3paboTKy M pealu3aliio 00pa3oBaTe/IbHBIX MPOrpaMm
OCHOBHOTO M CPEHET0 00IIero 00pa3oBaHUs 110 MATEMATUKE Ha OCHOBE CIICIIHALHBIX HAYUHBIX
3HaHWH B IpeIMeTHON obyacTu “MaTtemaTuka’).

1.1 ®opmupyembie KOMIETEHIIUH
Tabnuua 1 - @opmupyemble TUCIUILUIMHON KOMITETEHIIUN

HaumenoBanue Buaa HaumenoBanue Kon u Ha3BaHMe KOMIIETEHITUU
KOMIIETCHIINH KaTeropuu (rpymnisbl)
KOMIIETEHIIN
Oo6menpodeccnonab- Hayunsie ocHoBel iena- | OIIK-8. CriocoOeH ocyImecTBIsTh Meaaro-
Hasi TOTMYECKON ACSITETbHO- | TMUECKYIO JEATEeIbHOCTh HAa OCHOBE CIie-
CTH [IUATBHBIX HAYYHBIX 3HAHUU.

1.2 NHauKATOPBI JOCTHKEHUs] KOMIeTEeH it
Tabnuia 2 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIIUH, GopMUpyeMble TUCIUTIITMHON

Kox u Hassanue

I/IHI[I/IKaTOpBI JOCTHXXCHUA

JIMCUMIITMHBL U TPAKTUKHU, OPMUPYIOIIHE

KOMIIETEHIIUHU komnereHuu no OINOIT xomnereHuuo OIIOIT
OIIK-8. Cnoco- | OIIK.8.1. IIpumensier cnerm- | 51.0.03.01  OGwyast neuxomnorust
GeH  OCyIeCTB- | anbHble HaydyHele 3Hamms | D1.0.04 Bospacruas anatomus u $pusno-
JATh HeJaroruye- | MpeaMEeTHON obmacTu B nepa- | 1OMHA
o b1.0.06 CrnenuanbHas IICHXOJIOTHSI U
CKyI0  JIeSITEIIb- | TOTUYECKOU AEATEIBHOCTH 1O
KOPPEKIMOHHAS MeAaroruka
HOCTh Ha OCHOBE | MPO(UITIO0 MOATOTOBKU B1.0.08 METOIbI HCCIICIOBAHHS B IICS-
CIICOHUAJIBHBIX OIIK.8.2. BHaI[eeT METOJaMH TEJILHOCTH IIeIarora
Hay4HbIX 3HaHUM | HAy4HOro wucciuenosanus B | 51.0.11.01 Jluneiinas anre6pa
IpeJIMETHOM 00IacTr b1.0.11.02 KomnbroTepras rpaduka u aHu-
Marus
b1.0.11.03 IIporpamMmmupoBanue
b1.0.11.04 Teopernueckue 0CHOBBI HHPOP-
MaTHKH
b1.0.11.05 Teopus BeposTHOCTEN 1 MaTe-
MaTH4ecKas CTATUCTHKA
b1.0.11.06 KomnerorepHsle ceTu 1 HHTEp-
HET TEXHOJIOTHH
b1.0.11.07 KomnerorepHoe MoaenupoBaHue
b1.0.11.08 MaremaTtnueckas JIOTHKa
b1.0.11.09 [IpoexTrpoBanue nHPpOpPMALH-
OHHBIX CUCTEM
b1.0.12 [IpeameTHas moAroTOBKA IO
npoduiro "CHCTEMBI HCKYCCTBEHHOTO HHTEI-
nekra"
b1.0.12.01 [IporpammMHoe obecrieueHue
b1.0.12.02 OcHOBBI y4eOHOH poOOTOTEXHU-
Kd
b1.0.12.03 ANTOPUTMBI U CTPYKTYpBI IaH-
HBIX
b1.0.12.04 Mammunaoe o0yyeHne
b1.0.12.05 OCHOBBI HICKYyCCTBEHHOTO UH-
TEJJICKTa




Kox u HasBanue Nuaukatopel 1OCTHXKEHUS
KOMIIETEHIINU xommerennuu mo OITOIT

JIMCUMIUTMHBL U TPAKTUKHU, (OPMUPYIOIITHE

kommnereniuo OIMOTT
b1.0.12.06 DIIEKTPOHUKA U aBTOMaTHKa
b1.0.12.07 Nudopmarmonnas 6e3ormac-
HOCTh
b1.0.12.08 JlucTaHnnoHHBIE CHCTEMBI 00Y-
YeHHS

b1.0.12.09 MonenupoBaHne HHTEIUIEKTY-
AITBHBIX CUCTEM
B2.0.01(Y) O3HaKOMUTENbHAS MPAKTHKA
b2.0.03(11) [Tcuxomoro-negarorngeckas
MPaKTHKA
Bb2.0.06(11) [Temarormdeckas mpaktuka. Oc-
HOBHAs IITKOJIA
b2.0.07(I1) [legarornyeckast mpaKTHKa.
Crapumas mkosna

DOT/.02 Buneomonrax

1.3 3nanus, ymenusi, HaBbiku (3YB) no qucuuninne
Tabnua 3 — 3Hanusi, yMeHHsl, HaBbIKU, OPMUPYEMbIE TUCIUTIITUTHON

Ko n HasBanue xomme-
TEHIINU

Nuaukatopel JOCTHKEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HbIE 32 JUCLUILIMHOUN

3Hanus, ymeHus, HaBbIkH (3YB), dop-
MHUpYyEMbIe JUCLUIUINHON

OIIK-8. CniocobGeH ocy-
LIECTBJIATH NIearoruye-
CKYIO I€ATEIbHOCTD Ha
OCHOBE CIIEIIMAJIBHBIX
Hay4HbIX 3HAaHUU

OIIK.8.1. Ilpumenser cre-
[UAJIbHBIE HAYYHBIC 3HAHUSA
MPEAMETHOW 00IacTH B Iie-
JarOTUYECKOM  JeSITeIIbHO-
CTH MO mpoduiIo MOoAro-
TOBKHU

OIIK.8.2. Bnaneer merona-
MU HAyYHOTO MCCIIEIOBAHUS
B MIpeIMETHOM 0071aCTH

3HaTh:

- HAYYHOE COJIEP’KaHHE U COBPEMEHHOE
COCTOSIHHE MpeaMeTHO# oonactu “Teo-
pHs BEpOSITHOCTEH M MaTeMaTH4ecKas
CTaTUCTHUKA”, JIeKalllee B OCHOBE Ipe-
rmojaBaeMoro yueOHoro npeamera “Ma-
TeMaTuka’

- METO/IbI MPOBEJICHUSI HAYYHOT'O UC-
CJIeIOBaHMs B MPEAMETHOM o0nacTu
“Teopus BEpOATHOCTEN U MaTEMaTHYE-
CKas CTaTHCTHKA”;

YMeTs:

- UCTOJIb30BaTh HAyYHbIE 3HAHUS MTPEI-
MeTHOM obnacTtu “Teopus BEposiTHO-
CTel U MaTeMaTUYecKasl CTaTUCTUKA B
MeITarOTHYECKOMN JACSATEIHHOCTH T10
MPO(UITIO TOITOTOBKY;

- MPUMEHSTH HAyYHBIC 3HAHUS TIPE]I-
MeTHOH obnactu “Teopust BEposTHO-
CTEW U MaTeMaTH4YeCKas CTaTUCTUKA
pu pa3paboTKe 00pa3oBaTENbHbBIX
MporpaMM, pabouux MporpamMmm yueo-
HBIX NPEMETOB, KYPCOB BHEYPOUHOUI
NeSTeTbHOCTH;

Bnaners:

- METOJIJaM{ HAyYHOTO UCCIIEIOBAaHUS B
00JacTu TEOpUHU BEPOSTHOCTEH U MaTe-
MaTHYSCKOM CTaTUCTHKH;

- crioco0amu MoTydeHus] HHPOpMAaIiH
0 COBPEMEHHOM COCTOSIHMM Hay4YHBIX
WCCIICIOBaHMI B MPEAMETHOMN 001acTu




Kox u Ha3Banue xomie-
TCHIIUN

NHnukaTopbl TOCTHKEHUS
KOMIIETEHIINH, 3aKpeIyIeH-
HbIE 3a JUCLUININHON

3nanus1, ymeHnus, HaBeIkHu (3YB), dop-
MHUPYEMbIC TUCITUTLIAHOM

“Teopust BEpOSTHOCTEN U MaTeMaTHye-
CKasl CTaTUCTUKA”

2. O0bEéM U TPYAOEMKOCTH IMCUMILJIMHBI 10 BUIaM Y4eOHbIX 3aHATHI. Dop-

MBI MPOMEKYTOYHOM aTTeCTALMHU.

Tabmuma 4 — O0beM U TPYAO0EMKOCTh AUCITUIUIMHBI 110 BUJAM y4eOHBIX 3aHATHI

OO6mast TpyI0EMKOCTh M BHJIBI y4€OHOM paOOTHI 110 AUCITHU-

O0BéM yacoB o Gpopmam

TUTMHE, TPOBOIMMBIE B Pa3HBIX (pOpMax 0byuernus
(0100]0) 0390 300

1 O6miast TPy0€MKOCTh AUCITUTLTHHBI 180

2 KonraktHas paboTa 00yJarmuxcs ¢ npemnogaBatesieM (1o 72

BUJIaM Y4eOHBIX 3aHTHIA) (BCET0)

AynautopHas pabora (Bcero): 72

B TOM YHCIIE!

JIEKLIUA 36

MPAKTUYECKHE 3aHATHI, CEMUHAPHI 36

MPAKTUKYMBI

nabopaTopHbBIE paObOTHI

B MHTEPAKTHUBHOU (opMe 16

B DJICKTPOHHOU (opme

Bueaynuropnas padota (Bcero):

B TOM 4HCIIe, MHIUBUAYalbHas paboTa o0yyaromuxcs ¢ npe-

1oJIaBaTeseM

MOJITOTOBKA KYpCOBOH pabOThl /KOHTAKTHAs paboTa

TpYIIOBast, UHAWBUYAIbHAS! KOHCYIbTAINS U HHBIC BUIBI 36

y4eOHOM IesTebHOCTH, IPEAYCMAaTPUBAIOIIUE TPYIIIOBYIO

WM UHIUBUAYAIbHYIO paboTy 00ydaromuxcs ¢ npenojaBare-

JIeM)

TBOpYecKas pabora (dcce)

3 CamocrosiTenbHas pabora o0ydaromuxcs (Bcero) 72

4 TIpomexxyTo4Has arTecTanys 00y4yaromerocs

9 cemecTp — 9k3ameH (36 4.)

3. YueOHO-TeMaTHUYeCKHI IVIAH U CO/IePKAHNE JUCIHHUILIUHBI.

3.1 YuyeOHO-TeMATHYECKMII IJIAH

Tabnuia 5 - YyeOHo-TemMaTnyeckuil miiad ouHoi popmbl oOyueHus

Obmas | TpynoeMKoCTh 3aHATHH (4ac.) ®opma Te-
Tpynao- | O®0O 30 Kymero
\E Pazzienbl 1 TeMbl JUCLHUILIMHBI ol AYAMTOpH. Aymu- ﬁgi%gn
S |mo 3aHATHAM FOCTE | samATHA TOpH. 3a- TOYHOI aT-
q:)( (80820 CpC HATHS CPC TeCTaouu
g uac.) JIEKII. | TIpa JEK | Ipa yCrieBaeMo-
g KT. II. KT. cTH
Cemectp 9
1. Cayuaiinvie coovimusn
1 1.1 OcHoOBHEBIE HOHITHS TEO- 8 2 2 4 JoMaIsss
puu BepositHocTel. Onpene- KOHTpOIbHAS
JICHHS BEPOSITHOCTH. padora Ne 1
2 1.2 Teopembl crioKeHHS 1 8 2 2 4 Jomarunsis
KOHTPOJIbHAA




Ob6mas | TpynoeMKocTh 3aHsATHI (4ac.) dopma Te-
Tpyno- | O®O 3®0 KyImero
£ CM- AymatopH. Aynu- KOHTPOTIA 1
= |Pasjensl ¥ TeMbl AMCLUIUIMHBL | IPOMEIKY-
= |00 3aHATHAM POTb | saHsTHS TOpH. 3a- TOYHOIA aT
5 8cez0 }
% l(tac ) CPC | HiTHS CpC TEeCTALU
3 : JEKL. | Ipa JeK | mpa yCreBaeMo-
s KT. 1I. KT. CTH
YMHOKECHUS BEPOSITHOCTEH. paGota Ne 1
3 1.3 CneactBus Teopem cio- 8 2 2 4 Jlomanssis
JKEHMSI 1 YMHOKEHHUSI BEPOSIT- KOHTPOJIbHAS
o pabota Ne 1
HOCTEM.
4 1.4 TloBTOpeHUE HCTIBITAHUA. | 8 2 2 4 Homarussis
KOHTPOJIbHAsA
pabota Ne 1
2. Cnyuaiinovie genuyunbl
5 2.1 Cny4aiiHble BETMYUHBI. 8 2 2 4 Jlomarunsis
3aaHue TUCKPETHOM ciydaii- KOHTPOJIbHAS
o pabota Ne 2
HOU BEJINYMHBI.
6 | 2.2 YucnoBele XxapakTepuctu- | 8 2 2 4 Homarumsis
KM JIUCKPETHOM Ciy4ailHOM KOHTpOJIbHAS
pabota Ne 2
BEIIMYUHBI.
7 2.3 3aK0H OONBIINX YHCE. 8 2 2 4 Jomamnss
KOHTpOJIbHasA
pabota Ne 2
8 | 2.2. HempepsiBHas cinyvaiiHas | 8 2 2 4 Homanrmss
BennunHa. OyHKIUA pacipe- KOHTpPOJIbHaA
- pabota Ne 2
JIEJIEHUS] BEPOATHOCTEH CIIy-
YalHOW BeIUYMUHBL. [110T-
HOCTb paclpeeiieHus BEPO-
ATHOCTEH HEMPEPBIBHOU CITy-
YaWHOW BEJIMYMHBI.
9 | 2.3 YucnoBele XxapakTepucTtu- | 8 2 2 |4 Homauusis
KM HEIPEPBIBHOM CIIy4YaliHOU KOHTPOJIbHAA
pabota Ne 2
BEITMYMHBI. 3aKOHBI pacrpe-
JIeJICHUs] HEMIPEPBIBHOM CITy-
YalHOW BEJIMYUHBI.
10 | 2.4 Cucrema aByx cityyaifHbeIX | 8 2 2 4 Jlomarussis
BEJINYMH. Y CJIOBHBIE 3aKOHBI KOHTpOJIbHAS
pabota Ne 2
pacnpeeseHusl.
11 | 2.5 YucnoBele Xxapakrepuctu- | 8 2 2 4 Jlomarussis
KM CHCTEMBI JIBYX CIy4alHbBIX KOHTpOJIbHAA
pabota Ne 2
BEJIMYMH.
3. Mamemamuueckas cma-
mucmuka. Beioopounuuii
Memoo
12 | 3.1 I'enepanbHas u BeIOOpoU- | 8 2 2 4 Jlomarussis
Hasi COBOKYITHOCTH. Br160- KOHTPOJIbHAS
- pabota Ne 3
POYHBIN METO/I.
13 | 3.2 Bribopounsbie mokaszarenu. | 8 2 2 4 Homamnsis
KOHTpOJIbHas
pabora Ne 3
14 | 3.3 CtaTuCTHYECKHE OLIEHKHU 8 2 2 4 JoMaIsss
[1apaMeTPOB pacCIpeIeIICHUS. KOHTPOJIbHAs




Ob6mas | TpynoeMKocTh 3aHsATHI (4ac.) dopma Te-
Tpyno- | OPO 3®0 KyImero
£ M- AymatopH. Aynu- KOHTPOTIA 1
= [Pa3nenbl ¥ TeMbl JUCIUILINHBI IPOMEXKY-
% II0 3aHATUAM I(<60 CCeT; SaHATIA CPC ::{I; E;a_ cpC TOYHOH aTt-
3 uac.) JIeKL. | mpa JeK | mpa R
oy yCIeBaeMo-
s KT. . | KT. CTH
ToueyHble U HHTEPBAIILHBIE pabora Ne 3
OIICHKH.
4. Cmamucmuueckue 2uno-
me3vl u Kpumepuu ux npo-
6epKu

15 | 4.1 [IpoBepka cTaTucTHYE- 8 2 2 4 Homarusis
ckux runores. ITapamerpuue- KOHTPOJIbHA
CKHE ¥ HemapaMeTpHyecKue pabora Ne 3
KPUTEPHH.

16 | 4.2 CpaBHEHUE TUCTIEPCHIA. 8 2 2 4 Homammss
CpaBuenue cpeanux. [1po- KOHTPOIbHAA
BEPKA THIIOTE3bI O HOPMAaJIb- padora Ne 3
HOM pacrpe/IesIeHUN.

5. Ananu3 u nocmpoenue 3a-
eucumocmen

17 | 5.1 KoppensuuoHHo- 8 2 2 4 YeThbli
pPErpeCcCUOHHBIN aHAJIN3. ompoc

18 | 5.2 OmHodakropHslii aucnep- | 8 2 2 4 YeTHbIH
CHOHHBIN aHAJIN3 onpoc
[Tpomexxyrounas arrecranust | 36 9K3AMEH

BCETI'O | 180 36 36 |72

3.2. CopepxaHue 3aHATHI IO BUAAM Y4eOHOH padoThI
Tabmuma 6 — Conepxanue AUCITUTUIMHBI

Ne HaumenoBanue pasnena,

ConeprxaHue 3aHATUA

/T | TeMBI TACIUTUTMHBI
Cemectp 8

Cooepoicanue 1eKyuoHH020 Kypca

1 Cnyuaiinvle coovimus

1.1 | OcHoBHble IOHATHS T€O- | OCHOBHBIC IOHSITHS TEOPUU BEPOSATHOCTEH: UCIIBITAHUE U CO-
pun BeposiTHocTel. Onpe- | ObiTHe. Bujsl ciydaiinbix coobrTuil. Kitaccuueckoe onpene-
JIEJIEHUS] BEPOATHOCTH. JieHus BeposATHOCTH. OTHOcUTENbHAsA yacToTa. CTaTUCTHYe-

CKO€ OIpeJielieHHe BEpOATHOCTH. ['eoMeTprueckue BeposT-
HOCTH.

1.2 | Teopembl CIIOKEHHS U Cymma co6biTuii. Teopema ciioxkeHHs! BEpOSITHOCTEN HECOB-
YMHOEHHS BEPOSITHO- MecTHBIX coObITHH. [lonHast rpynmna coosiTuit. [IpoTBoOIIO-
CTEH. noxkHbIe coObITHSA. [Ipon3Benenrne coObITHIA. Y CIIOBHAS BEPO-

SITHOCTb. T€0peMbl YMHOKEHHUSI BEPOSATHOCTEHN AJIs 3aBUCH-
MBIX M HE3aBUCHUMBIX COOBITHI. BEepOoATHOCTH OSIBICHUS XO-
Ts1 OBl OJTHOTO COOBITHSI.

1.3 | CaeactBus TeopeM cio- CiencTBus TEOPEM CIIOKEHUSI 1 YMHOKEHUS BEPOSITHOCTEM
JKEHUS M YMHOXKEHUS Be- | TeOpeMa CII0KECHHS BEPOSITHOCTEH COBMECTHBIX COOBITHIA;
POSITHOCTEH. (dhopmyrna mosHON BeposiTHOCTH; popMyiibl betieca.

1.4 | IloBropenue ucnbitanuii. | [loBropenune ucnbitannii. @opmyna beprymm. JlokanpHas u

7




Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUA

/T | TeMBI TACIUTUTHHBI
MHTErpajibHas TeopeMsl Jlamnmaca.

2 Cnyuaiinvle geuyuHbl

2.1 | CnydaiiHble BEIIMYHMHBI. Bunsl cinyyaiiHbeIx BennuuH. JIMCKpeTHAs CilydaiiHas BEJIU4u-
3amanue nuckpetHou ciay- | Ha ([JICB). 3akon pacnipenenenus Bepostaocteit JICB. bu-
YalHOW BEJIMYUHBI. HOMHaJIbHOE pacnpeaeneHue. Pacnpenenenue [lyaccona.

I'eomerpuueckoe pacnpenenenue. I 'unepreomerpuyeckoe
pacnpeeseHue.

2.2 | Yucnoseie xapaktepuctu- | Uucnosle xapaktepuctuku JICB: MmaTemaTudeckoe oxuaa-
KM JUCKPETHOH ciyyai- HUE; AUCTIEPCHS; CPEHEE KBAIPpaTHUECKOE OTKJIOHEHHUE.

HOU BEJIUYMHBI. CBoliCTBa YHUCIIOBBIX XapaAKTEPUCTUK. BEepOATHOCTHBIN CMBICI
MaTEMaTHYECKOI0 OKUJaHUsl.

2.3 | 3aKoH OOJIBIIUX YHCET. Hepasencto YeoOnimena. Teopema Yedbimena. CyniHocTh

teopembl YeOnimeBa. Teopema bepryim.

2.4 | HempepoiBHas cnyuaiiHas | HenpepoiBHas ciy4daiinas Benununna (HCB). @ynkuus pac-
BenunHa. OyHKIMS pac- | IpeAeseHns BEPOSTHOCTEH ClTydailHON BenmuuuHBL ['padux
MIpeeJICHUs BEPOATHO- ¢bysakuu pacnpenenenus. [I1oTHOCTD pacnpesenenus Bepo-
crelt cimyvaitnoit Benmnun- | stHoctet HCB. Bepostaocts nonaganust HCB B 3anannbiii
Hbl. [moTHOCTH pactipene- | uHTepBasl. CBOWMCTBA MIIOTHOCTH pacipeaesieHus. 3aKOH
JICHUS BEPOSITHOCTEN HE- | pABHOMEPHOT'O PacHpe/IeIIEHUs] BEPOITHOCTEH.

MPEPBIBHOM CIy4aliHOMN
BEJIMYUHBI.

2.5 | Yucnossle xapakrepuctu- | Uucnossie xapakrepuctuku HCB: Moma, meamnana, marema-
KU HEMIPEPBIBHOM Cllydaii- | THYECKOE OKUIaHHE, AMCIIEPCHs, CpelHee KBaJIpaTUYECKOe
HOU BEIMYMHBI. 3aKOHBI otkioHeHue. [lokasarenbHoe pacnpenenenue. HopmanbHoe
pacnpeneseHus Hempe- pacnpeneseHue.

PBIBHOM CIIy4aliHOU BEIIU-
YUHBI.

2.6 | Cucrema aByx ciydaiiHbIX | CUCTeMa JBYX CIy4YalHBIX BETUYHMH. 3aKOH pacrpeaenecHus
BEJIMYUH. Y CIIOBHBIE 3a- BEPOSITHOCTEN TUCKPETHON JIBYMEPHOU CIy4allHON BEJINYH-
KOHBI paCTIpEICICHHUS. Hbl. DyHKIMS pacnipeneneHus AByMEPHOM Cly4yallHON BeIu-

YUHBI, €€ CBOMCTBA. JIByMEpHas INIOTHOCTh BEPOSITHOCTH.

VY cnoBHBIE 3aKOHBI PACIIPEAEIICHHS COCTABIIAIONINX CUCTEMBbI
JTUCKPETHBIX CIyYalHbIX BEJIMUMH U CUCTEMBI HEMPEPHIBHBIX
CIIy4allHbIX BEJIMYUH.

2.7 | YucnoBble XapakTepucTu- | UMCIOBbIe XapaKTEPUCTHKH CUCTEM JBYX CITYYallHBIX BEIU-
KH CHUCTEMBI JIBYX CIY- ynH. Koppensimonnsiit MomeHT. KoadduineHt koppensium.
YalHBIX BEJIMYHH. JIuneitnas perpeccust. JInneiinas Koppensiuusi.

3 Mamemamuueckasn
cmamucmuka. Bvioopou-

HbLIl Memoo

3.1 | I'enepanbHas u BbIOOpoU- | ['eHepasnbHas M BBIOOPOYHAs COBOKYMHOCTH. BBIOOPOUHBIIM
Hasi COBOKYITHOCTHU. BbI- Metoz. CTaTUCTHYecKOoe pachpeziesieHHe BhIOOPKH. DMITUPH-
OOPOYHBI METO/I. yeckas QyHKIus pacupenenenus. [lonuron u rucrorpamma.

3.2 | Beibopounbie mokaszareiny. | BeIOOpoUHbIe MMOKa3aTeau: BBIOOPOYHAS CPEIHSS, BHIOOPOU-

Has JHCIIepcusi, BHIOOPOYHOE cpelHee KBaJpaTHUECKOE OT-
KJIOHEHUE.
3.3 | Craructuueckue oneHkr | CTaTUCTHYECKUE OIIGHKHM MapaMeTpoB pacrpeneneHus. He-

napamMeTpoB pacrpeaese-
Husl. ToueuHble U UHTEP-
BAJIbHBIE OLICHKU.

cMmenieHHbIe, YG(EKTUBHBIE M COCTOSITENIbHBIC OLICHKH. To-
YEUHbIEC U UHTEPBAIbHBIE OLIEHKHU.




Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUA

/0 | TeMbl TUCIUILTHBI

4 Cmamucmuueckue 2u-
nomesvl U KpUmepuu ux
npoeepKu

4.1 | IlpoBepka craTucTHye- IIpoBepka cratuctudyeckux runores. Hynesas u KOHKypupy-
ckux runores. [lapamer- | romas runore3sl. OmmOKU nepBoro U BToporo poga. Oomiast
pUYECKHE U HEnapaMeT- 3aj1a4a poBepku runoresbl. Kpurnyeckas odnacts. [lapa-
pUYECKHE KPUTEPHH. METPUUYECKHE U HENAPAMETPUUYECKUE KPUTEPUHU.

4.2 | CpaBHEHHUE TUCTIEPCHIA. CpaBHeHuE ABYX AMCIIEPCUIl HOPMAJIbHBIX I'€HEPAIbHBIX CO-
CpaBHeHuE cpeHuX. BOKynHoOcTel. CpaBHEHHE ByX CPEJHHUX I'€HEPAJIbHBIX COBO-
IIpoBepka runoressl 0 kynHocred. IIpoBepka rumore3sl 0 HOPMaJIbHOM paclpese-
HOPMaJIbHOM pachpeziesie- | JIGHUM FeHepajlbHOW COBOKYNHOCTH (kputepuit [Iupcona).
HUU.

5 Ananusz u nocmpoenue
3aeucumocment

5.1 | KoppensuuonHo- KoppesiimoHHO-perpecCHOHHbIM  aHanu3. YCJIOBHBIE CpPEl-
PErpECCUOHHBIN aHAIN3. Hue. BeibopouHoe ypaBHeHHe perpeccuu. KoppensuuoHnHas

tabnuma. Beroopounsiii koddduument xoppensiun. Bpido-
POYHOE KOPPEISLMOHHOE OTHOLLICHUE.
5.2 | Onnodaxropusiii gucrep- | OqHO()aKTOpHBIA AUCIIEPCHOHHBI aHanmu3. DakTopHas |

CUOHHBIN aHaIu3

OCTaTO4YHasA JUCIICPCHUM. CpaBHCHI/IC HCCKOJIbKUX CPCIHUX.

Cooepoicanue npaxmuieckux 3aHsamuil

1 Cnayuaiinvle coovimus

1.1 | Ompenenenust BeposiTHO- | Kitaccuueckoe U cTaTUCTHYECKOE ONPEENIEHUSI BEPOSATHOCTH.
CTH. I'eomeTprueckue BEpoATHOCTH. Perienre pa3HOypOBHEBBIX

3a1a4.

1.2 | OcHoBHbIE TeOpeMbl T€O- | Teopema ClI0KEeHUs! BEpOSITHOCTEH HECOBMECTHBIX COOBITHH.
pYH BEPOSTHOCTEN TeopeMbl yMHOKEHHsI BEPOSTHOCTEN JJIs 3aBUCHMBIX U HE3a-

BUCUMBIX COOBITHH. BeposTHOCTB MOsABICHUS XOTSI OBl OJTHO-
ro coObITHsl. Penenrie pa3HOypOBHEBBIX 3a/1a4.

1.3 | CrmeactBusi TeOpeM CIIO- CnoxeHue BEpOITHOCTEH COBMECTHBIX COOBITHI; (hopMyIia
KEHUS U YMHOXKEHHUsS Be- | NOJHOM BeposTHOCTH; ¢popMmyibl beiieca. Pemenue passo-
POSITHOCTEH. YPOBHEBBIX 3a/1a4.

1.4 | IloBropenue ucneitanuii. | [loBTropenue ucneiranuii. ®opmyna bepuynnu. JlokanbHas u
MHTErpajibHas TeopeMsl Jlamnaca. Pemenue pa3HOypOBHEBBIX
3a/1a4.

2 Chyuaiinvle éequdunsl

2.1 | CnydaiiHble BEIMYHUHBI. bunomuansHoe pacnpenenenue. Pacnpenenenue Ilyaccona.
3aKOHBI pacrpeeIeHUs I'eomeTpuueckoe pacnpenenenue. [ unepreoMmeTpruieckoe
JUCKPETHOM CIIydaliHON pacnpeneneHue. Pemnenne pa3sHOypOBHEBBIX 33/1a4.
BEJIMYMHBI.

2.2 | Yucnosble XxapakTepucTu- | HaxoxaeHue MaTeMaTn4eckoro OXHIaHus, JUCTIEPCUH,

KU JUCKPETHOH ciyyaii- CPEIHEro KBaIpaTUYECKOTro OTKIOHEHHs. CBOKCTBA YUCIIO-
HOW BEJIMYMHBI. BBIX XapaKTEpUCTHK. PelieHne pa3HOypOBHEBBIX 33]1a4.
2.3 | 3akoH OOJIBIITUX YHCEI. Hepasencto YeOrimena. Teopema UeObimera. CymHOCTb
teopembl UeOniea. Teopema bepuysu. Pemenue pasno-
YPOBHEBBIX 33]1a4.
2.4 | HenpepwiBHast ciiyuaiiHast | DyHKIMS pacripeesieHusI BEpOATHOCTEH ciy4aiiHOM BeIUYu-

BEJIMYMHA. 3ajaHUE He-
MIPEPBIBHOM CIy4aliHOMN
BEJIMYMHEI.

Hbl. ['paduk ¢yHkimu pacupeneneHus. [lnotHocTs pacmipe-
nenenus BeposatHocted HCB. BepositHocTs nonaganus HCB
B 3aJIJaHHBI MHTEPBAJI. 3aKOH PAaBHOMEPHOI'O pACIPEACIICHUS
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Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUA

/0 | TeMbl TUCIUILTHBI
BEpPOSITHOCTEN. Penienne pasHOypOBHEBBIX 3a/1a4.

2.5 | Yucnossle xapakrepuctu- | Uncnoseie xapaktepuctuku HCB: Mona, Mmeanana, Matema-

KU HENPEPBIBHOM cllydail- | THYECKOE OXXHUJAHHWE, TUCIEPCHUsi, CpelHEee KBaJApaTUYECKOe
HOM BEJIMYMUHBI. 3aKOHBI oTkJioHeHue. [lokazarenbHoe pacnpeneneHue. HopmanbHoe
pacupeneneHus Herpe- pacmnpenenenue. PerieHne pa3HOypOBHEBBIX 33]1a4.

PBIBHOM CIIy4allHOU BEJIU-

YUHBI.

2.6 | Cucrema aByx ciydaiiHbix | CucTeMa IByX CIydailHBIX BEJTHMUYUH. Y CIIOBHBIE 3aKOHBI pac-
BEJIMYUH. Y CIIOBHBIE 3a- MPEAEIICHNS COCTABIISAIOIIMX CUCTEMBI IUCKPETHBIX CIIydail-
KOHBI paclpeeeHusl. HBIX BEJIMYMH U CUCTEMbI HEIIPEPHIBHBIX CIIy4aliHbIX BEIU-

yyH. Penienue pasHoypoBHEBBIX 3aau.

2.7 | YucnoBsle XxapakTepucTH- | UMCIIOBBIE XapaKTEPUCTHKU CHCTEM JBYX CIy4alHbIX BEJIU-
KU CUCTEMBI JABYX CIIy- ynH. Koppemnsimonnsiii MoMeHT. Koadduiment koppemsimn.
YalHbIX BEJIWYHMH. Jlunerinas perpeccusi. JIunerinas koppensiuus. Pemenue pas-

HOYPOBHEBBIX 3a/1a4.

3 Mamemamuueckasn
cmamucmuka. Boioopou-
HblIl Memoo

3.1 | I'enepanbHas u BeIOOpoU- | ['eHepanbHas ¥ BBIOOpPOYHAsT COBOKYITHOCTH. BBIOOPOUYHBINH
Hasi COBOKYIHOCTH. BrI- Metol. CTaTUCTHYECKOE paclpeesieHue BHIOOPKH. DMIHPU-
OOpOYHBI METOI. yeckass QpyHkuus pacrpexaeneHus. [lonuron u rucrorpamma.

Pemienue npakTuueckux 3aaau.

3.2 | Beibopounsie mokasarenu. | HaxoxaeHue BBIOOPOYHBIX IMOKa3aTeliei: BRIOOPOYHOU cpei-
Hell, BBIOOPOYHOM HCTIEpCHH, BEIOOPOUHOTO CPEHEro KBajl-
pPaTHYECKOr0 OTKJIIOHEHHSI.

3.3 | Craructuueckue oneHkn | CTaTUCTHUYECKUE OLEHKHM IMapaMeTpoB pacmpezeneHus. To-

apaMeTpoB pacnpesiesie- | YeuHble M UHTepBajbHbIE OLEHKU. [loBepUTENbHbIN HHTEPBA

Hus. TodeuHsle M UHTEP- | Ul OLIEHKM MaTEMAaTHYECKOTO OKHUIaHUs. JlOBEPUTENBHBIN

BaJIbHbIE OLIEHKH. MHTEpBaJ JUIsl OLIEHKH CPEIHEro KBaJIpaTHUYeCKOTro OTKJIOHE-
HUS.

4 Cmamucmuueckue 2u-
nomeswl u Kpumepuu ux
nposepku

4.1 | IIpoBepka cTaTucTHYe- IIpoBepka cratucTuueckux runores. Hynesas nu KoHKypupy-
ckux rumnores. [Tapamer- o1as TunoTe3bl. OmuoKu nepBoro U BToporo poaa. OoOmas
pUYECKHE U HEMapaMeT- 3ajaya npoBepku runoresbl. Kpurnueckas obnacts. [lapa-
pUYECKHE KPUTEPUU. METpHUUYECKHE U HeapaMeTPUYECKue KPUTEPUH.

4.2 | CpaBHEHHE THUCTIEPCHT. CpaBHEHME ABYX IHCIIEPCUN HOPMAIbHBIX N€HEPAIBHBIX CO-
CpaBHeHuE CpeHUX. BOKynHocTel. CpaBHEHHUE IBYX CPEJHHUX I'€HEPAIbHBIX COBO-
IIpoBepka runoressl 0 KynHocTted. [IpoBepka rumore3sl 0 HOPMaJIbHOM paclpese-
HOpPMAJIbHOM pacIipesiesie- | JEHUM FeHepaibHON COBOKYNHOCTHU (KpuTepuil Ilupcona).
HUU.

5 Ananuz u nocmpoenue
3asucumocmeit

5.1 | KoppensuuonHo- KoppensinoHHO-perpecCHOHHbI aHanu3. YCIOBHBIE CpEll-
PErpecCUOHHBIN aHAIIN3. Hue. BribopouHoe ypaBHeHue perpeccun. KoppemnsimonHas

tabnuma. Beroopounsiii koadduuuent xoppensaiun. Buioo-
POYHOE KOPPEISLIMOHHOE OTHOILIEHHWE. PemieHue npakTude-
CKMX 3aJIaHHII.

5.2 | Ognodakropusii qucriep- | OnHODaKTOpHBIN MUCTIEpCHOHHBIN aHaym3. DakTopHas U
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Ne
n/n

HaunmenoBanue paznena,
TEMbI JUCHUIIJIMHBI

ConepxaHue 3aHITUA

CHOHHBIN aHAJIN3

ocraroyHas aucrnepcud. CpaBHEHHE HECKOJIbKHMX CpPEIHUX.
Pemenue npakTnyeckux 3aJaHuil.

HpOMe}KYTO‘lHaH aTTCCTalys - 9K3AMEH

4. TlopsinoK OLlCHUBAHMS YCIIEBAEMOCTH M C()OPMHUPOBAHHOCTH KOMIIETECHIHIA

o0yyaromerocs B TeKylei 1 NpoMe:KyTOYHOM aTTeCTALMH.
JIJIsT TIONIOKUTENBHON OIICHKU MO pPe3yibTaTaM OCBOSHUS TUCIUILIMHBI O0ydaromemMycs
HEO0OXOUMO BBIMIOJIHUTH BCE YCTAHOBIIEHHBIE BUABI yueOHOUM paboThl. OlieHKa pe3yabTaToB pa-
00ThI 0Oy4Jaromierocs B 6amiax (1o BuaM) MpuBeeHa B Ta0uIe 7.
Tabmuma 7 - baymbHO-pEUTHHTOBAs OIICHKA Pe3yJIbTaTOB YUeOHOM pabOThl 00yJaronuxcs

no Bugam (bPC)
VYyebOHnast pabo- (Cymma |Bumgbl u pe3ynbrarel  |OLEHKA B aTTECTAIIMH bame
Ta (BU/IbI) 06amioB |y4eOHOI pabOTHI
6 cemecTp
Texymas 60 Jleximonusle 3aust- |0,5 0amia - mocemenue 1 nexiuon- |4 —9
yueOHas pabo- TUS (KOHCIIEKT) HOTO 3aHATHS
Ta B CEMECTpe (18 3ansTwHif)
(ITocemenue [Tpaktuyeckue 3ans- (0,5 6amna - nocemenue 1 nmpaktu- |12 - 18
3aHATUHN IO THUS (OTYET O BBINOJ- |[4ECKOTO 3aHSATHS
pacIrCaHuo U HEHUM npaktuyeckoi (1 6amn — noceuenue 1 3anatus u
BBITIOJITHCHHE pabotsl) (18 3aHs-  |cylIeCTBEHHBIN BKJIA]] HA 3aHITHH B
3aJaHMi) THS). paboTy Bcel Tpymnmsl
Konrponshsie pabo- [3a oqny KP:
oI (Tomamaue) (3 |oT 0 g0 5 6assioB (BeimonHeHO Me- |15 - 33
paboThI) Hee 51% 3amanmuii)
oT 5 10 7 6a/1710B (BBIMOJIHEHO 51-
67% 3amaHuii)
ot 7 10 9 6217108 (BBIMOIHEHO 68 -
84% 3amanHmin)
ot 9 10 11 6a/1710B (BBITIOHEHO 85 -
100% 3amanmii)
Hroro no tekyueii paéore B cemectpe (31 6a/1 — Opororoe 3HaYCHUE) 31-60
ITpomexyrou- |40 YcTHBI onpoc 20 6asoB (roporosoe 3Hauenue)  |20-40
Hasl aTTeCTaIus 40 6ans10B (MaKCUMaJIbHOE 3HaUe-
(9K3aMeH) HUE)
HToro mo npoMeKyTo4HOI aTTecTanum (IK3aMeHy) 20-40

CymmapHasi onieHka mo qucuunande: Cymma 0ajuioB TEKyIICH U POMEXYTOYHOMN aTTeCTalluu
51 — 100 6a10B

5. MarepuajbHO-TeXHHYECKOe, IPOrpaMMHOE U yueOHO-MeToanYecKoe odec-

neYeHue JUuCHUIIJINHBI
5.1 YueOnas qureparypa
OcHoBHasi yueOHas1 IuTepaTypa
1. Teopwus BeposATHOCTEW U MaTeMaTHYeCcKasi CTaTUCTUKA. MaTeMaThuiecKrue MoIeu [ DeK-
TPOHHBIN pecypc] : yueOHUK IS akageMuyeckoro OakanaBpuara / B. 1. Msatnes, JI. A.
[Tanuenko, I'. FO. Pusnnyenxko, A. T. TepexuH. — 2-€ U31., HCTIP. U JOI. — DJIEKTPOH-
HbIE TEKCTOBBIC JTaHHbIE. - MockBa : M3matenscTBo FOpaiit, 2017. — 321 ¢. — (YHUBep-
cutetsl Poccun). — Pexxum noctyma: https://biblio-online.ru/viewer/3BE3DASE-63AD-
4D81-ABC6-8B5C7744D7B3

11



https://biblio-online.ru/viewer/3BE3DA5E-63AD-4D81-ABC6-8B5C7744D7B3
https://biblio-online.ru/viewer/3BE3DA5E-63AD-4D81-ABC6-8B5C7744D7B3

2. KaranpHukos, B. B. Teopus BeposTHOCTEH 1 MaTeMaTHYECKasi CTATUCTUKA [ DIEKTPOH-

HBIN pecypc]: yueOnoe nmocodue / B. B. Katansnukos, 0. B. Illanaps ; nHayu. pen. 1. A.
[lTectakoBa ; MunucTepcTBO 00pa3oBanus U Hayku PD, Ypanbckuii henepaibHbINA YHU-
BepcuteT uM. nepsoro Ilpesunenra Poccun b. H. Enpuuna. - 2-¢ usn., nepepad. - Dmiek-
TPOHHBIE TEKCTOBbIE NJaHHbIE. - ExarepunOypr : M3garenscTBO YpalibcKOro yHUBEpCUTE-

Ta, 2014. - 72 c. — Pexxum noctymna:
http://biblioclub.ru/index.php?page=book&id=276210

JlonoJiHUTeILHAS YuyeOHAasi JIuTeparypa
1. Teopwus BeposATHOCTEH W MaTeMaTHYECKas CTATUCTHKA [ DIEKTPOHHBINA pecypc] : yueOHoe

nocobue / B. C. MxwurapsH [u 1p.] ; mox pen. B. C. Mxurapsina. - 2-e¢ u3z., nepepad. u
JOT. - DJEKTPOHHBIE TEKCTOBbIE NaHHble. — MockBa : MOCKOBCKUN (DHHAHCOBO-
IPOMBINUIEHHBIH yHUBepcuteT «Cuneprusi», 2013. - 336 c. — Pexum nocryna:
http://znanium.com/bookread2.php?book=451329

Teopust BepoSATHOCTEN U MaTeMaTHYECKasl CTATUCTHKA [ DIIEKTPOHHBIN pecypc] : yueOHoe
nocobue / T. A. 'ynaii [u ap.]. - 2-e uzn., non. — DJ1. TEKCTOBbIE AaHHbIe. - CTaBpOMoib :
ATPYC, 2013. - 260 c. - Pexxum JIOCTYyTIA:
http://znanium.com/catalog.php?bookinfo=514780

Honmatosa, T. A. Teopusi BeposiTHOCTEN U MaTeMaTH4ecKas cratuctuka [Teker] : yueO-
Hoe nocoOue amns 6akanaspos / T. A. JlonmaroBa ; Muno6puayku Poccuu, ®I'6OY BITIO
"Ky3bacckass rocynapcTBeHHas mnejparoruueckas akagemus'. - Hosokysneuk : [PHO
KysITIA], 2014. - 102 c.

I'mypman, B. E. Teopust BeposiTHOCTEN 1 MaTeMaTudeckasi ctatuctuka [ Tekct] : yuebHoe
nocobue . - 12-e uznanue, nepepadboranHoe. - M. : Briciiee oopazoBanue [u ap.], 20009. -

479 c. - (OcHoBBI HayK). - I'pud MO "PexkomennoBano". - ISBN 978-5-9692-0391-4

5.2 MaTepna.ﬂbﬂo-TeXHuqecm)e U NporpaMmMHo¢ o0ecneuyeHue JAUCHHUIIIIMHBI

614 YuebHas ayquTOpHUs AJs IPOBEICHMS:

- 3aHATHUH JEKIMOHHOTO THIIA;

- 3aHATUN CEMUHAPCKOTO (MPaKTUUECKOT0) THUIIA;

- TPYIIOBBIX U MHMBUIYaJIbHBIX KOHCYIIbTAIIUN;

- TEKYIIETr0 KOHTPOJISL M IPOMEXYTOUYHOM aTTecTaluu.
Cnernmamu3upoBanHas (yueOHasi) MebOenb: 10cKka MenoBas, Kadeapa, cTo-
JIBI, CTYJIBSL.

OOGopynoBaHue IJis1 TPEe3eHTAlMU YUeOHOTO MaTepHuaia: MepeHoOCHOe - HO-
yTOYK, 9KpaH, MPOEKTOP.

Hcnons3yemoe mporpammuoe obecneuenne: MSWindows (Microsoft-
ImaginePremium 3 year mo cyonuueH3noHHOMY noroBopy Ne 1212/KMP
or 12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBob6oaHO pactpocTpans-
emoe [10), FoxitReader (cBobomuo pacmpocrpansiemoe I10), Firefox 14
(cBobomgHO pacmpoctpansemoe I10), Snpexc.bpaysep (oreuecTBeHHOE
cBoOo1HO pacmpocTpansemoe [10).

WuTepuer ¢ obecnieuenuem nocrymna 8 SUOC.

654079, Kemeposckas
obnacte, r. HoBokys3-
HELK, nOp-kT Merain-
aypros, 1. 19

5.3 CoBpemMeHnHble npodeccCHOHATBLHBIE 0a3bl TAaHHBIX U WH(QOPMAIMOHHbIE CIIPABOYHbIE

CHCTEMBI.
Hepeyens CIIB u UCC no gucunniainxe

1. OGmepoccuiicknii MaTeMaTHUeCKuil mopran (MHPOPMaILMOHHAS CUCTEMA)
http://www.mathnet.ru/

2. Indopmarmonnas cuctema «EquHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcamy -

http://www.window.edu.ru.

3. ZbMATH - https://zbmath.org/ matemarndeckas 6a3a JaHHBIX, OXBAaTHIBAOIIAS] MATEPHAIIBI C
koHma 19 Beka. zbMath coxepxut oxono 4 000 000 nokymenTtoB, u3 6osiee 3 000 xypHAIOB U
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http://biblioclub.ru/index.php?page=book&id=276210
http://znanium.com/bookread2.php?book=451329
http://znanium.com/catalog.php?bookinfo=514780
http://www.mathnet.ru/
http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

170 000 kHUT IO MaTeMaTUKe, CTATUCTUKE, HHPOPMATHKE, a TAK)K€ MAITMHOCTPOCHHUIO, (PU3UKE,
CCTCCTBCHHBIM HayKaM H JIp.

6. Unble cBegeHns U (WIN) MATEPUAJIBI.
6.1. IlpuMepHbIe TeMbl MMCbMEHHBIX Y4eOHBIX padoT
JlomamHsisi KOHTPoJIbHasi padoTa Ne 1
Cnyuaiinvie coovimus
BapuanTt (o0Opaszerir)

1. M3 20 BOmIpoCOB, BXOISIIMX B dK3aMEHAIIMOHHBIC OWIIETHI, CTYACHT moAroToBun 17. Haiitu
BEPOATHOCTb TOTO, YTO CTYJEHT OTBETUT IMPABHJIBHO Ha 3K3aMEHAI[MOHHBIN OUJIET, COCTOSALINI
U3 JIByX BOIPOCOB.

2. B ypue umeercs 5 yepHbIX U 7 KpacHbIX 1mapoB. [locnenoBarensHo (0€3 BO3BpalleHUs ) U3-
BJIeKaeTcs Tpu mapa. HaiiTu BeposSTHOCTH TOTO, 4TO: a) Bce TpH Iapa OyayT KpacHbIMU; 0) TpU
nrapa OyAyT KpaCHBIMU WJIA YEPHBIMH.

3. Mbimrs MOKeT BBIOpaTh Hayraa OAWH U3 5 NTaOUPHHTOB. M3BECTHO, UTO BEPOSITHOCTH €€
BBIXO/Ia M3 Pa3jIMYHbIX JTAOMPUHTOB 3a TpU MUHYTHI paBHbl: 0,5; 0,6; 0,2; 0,1; 0,1. [TycTts oka3za-
JIOCh, YTO MBILIb BBIPBANACh U3 JAOMpPUHTA yepe3 TpU MUHYThl. KakoBa BEpOATHOCTH TOTO, YTO
OHa BbeIOpasa: a) mepBbIil JJAOUPUHT; O) BTOPOH JTAOUPHUHT?

4. Ha xaxmoif u3 5 OAMHAKOBBIX KapTOYEK HamucaHa OjHa U3 cienyrommx 0yks: 4, E, H, C,
T. Kaprouku nepemeninBarotcs. OnpenenuTb BEpOSITHOCTh TOTO, YTO U3 BBIHYTHIX U MOJOXKEH-
HBIX B psAJl KAPTOUYEK a) MOXKHO cOCcTaBUTh cl10BO «CTEHA», 6) U3 Tpex KapTOoyeK MOKHO cOCTa-
BUTBH CIOBO «HHETY.

5 Jlnst nopakeHus €U AO0CTaTOYHO MONaAaHus XOTs Obl oiHOTO cHapana. IlpousseneHo nBa
3anma U3 IByX opyauil. HaliTu BepOSTHOCTH MOpa)KEHUS LI€TH, €CIH BEPOSITHOCTh MONaJAaHus B
IeJTb TIPY OJTHOM BBICTpEJIe U3 TiepBoro opyaus pasHa 0,46, u3 Broporo — 0,6.

6 Ha otnenpHbIx kapToukax Hanmucansl nudpst 0, 1, 2, 3,4, 5, 6, 7, 8, 9. Bce kapTouku nepe-
MEIIMBAIOTCs, TOCIe Yero Hayraja OepyT 5 KapTouek M pacKiablBaloT UX B psan. Omnpenenutsb
BEPOSITHOCTH TOTO, UTO OyzAeT noiaydeHo yucio 12035.

7. Tpu 25KOHOMUCTA TPEUIOKMIN OJHOBPEMEHHO TPU SKOHOMUYECKUE TEOPUH, KOTOPBIE CUU-
TAlOTCsl PaBHOBEPOATHBIMU. [locie HaOmoeHUsT HaJ COCTOSHHEM SKOHOMHUKH OKa3alloCh, YTO
BEPOATHOCTb TOTO Pa3BUTHS, KOTOPOE OHA MOJy4YMia Ha CaMOM JieJie, B COOTBETCTBUU C MEPBOI
Teopueit 6bu1a paBHa 0,5; co BTopoit — 0,7; ¢ Tpetheit — 0,4. Kakum 06pa3oM 3TO U3MEHsSIET BEpo-
ATHOCTH MIPaBUJIBHOCTH TPEX TEOpUii?

8. B marazune nmeercs B npojaxe 20 map o0yBH, U3 KOTOpbIX 7 map 42-ro pasmepa. Haiitu
BEPOSITHOCTH TOTO, YTO U3 8 MOKynaTesei 3 BeioepyT 00yBb 42-r0 pazmepa.

9. B mepBom smuke U3 6 mapoB 4 KpacHbIX U 2 YEPHBIX, BO BTOPOM — U3 7 HIapOB 2 KPacHBIX
1 5 yepHbIX. M3 mepBoro sAnmka BO BTOPON NEPETOKWIA OJUH 1Iap, 3aTEM U3 BTOPOTO B IEPBBIN
NEPEIOKUIN OuH 1map. Hailtu BEposSsTHOCTH TOT0, UTO IIap, U3BJIEUYEHHBIN MOCIE 3TOT0 U3 MEp-
BOIO SIIIUKA, - YEPHBII.

10. IIporpamma sk3amena coctout u3 30 BonpocoB. 13 20 cTyaeHTOB IpyIbl § 4eI0BEK BbI-
YYHJIA BCE BOMPOCHI, 6 YEIOBEK — IO 25 BOIIPOCOB, 5 4yesmoBeK — 1o 20 BOMpPOCOB, a OJIUH YeIIo-
Bek — 10 BonpocoB. OnpenenanTs BEPOSITHOCTb TOTO, YTO CIIy4aiiHO BBI3BAHHBIN CTYJE€HT OTBETUT
Ha J[Ba BOIpoca Omiera.

JlomaliHsAst KOHTPOJIbHAsA padoTa Ne 2
Cnyuaitnvie éenuuunbl
BapuanTt (o0Opaszerr)
t2

1. Jlana unTterpanpHas ¢yHkuus pacrupeneneHus: F(X) = e 2dt. Haiitu muddepen-

ol
2r °,
muansHyio ¢pyakmmio f(X), M(X), o(X), D(X).
2. HCB X 3anana ¢ynkuueii pacupenenenus F(X):
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0 npu x <0,
F(X)=<@/7)(x—0,5sin2x) npu 0< X<, 1)HaiiTi mI0THOCTH BEPOSTHOCTH.
1 npu x> 7.

2) IToctpowuts rpaduxu f(X), F(X). 3) Haittu BepostHoCcTh onmaganus CB X B unrepsan (0; /2).
3. HCB X umeer miotHocts Bepositoct f(X) = C/(1+x%). Haiiru:
a) nocrossuuyo C; 0) Gyukiuio pacrnpenenenus F(X); B) BEepOsSTHOCTH MOIAIaHUs B HHTEPBA -
1< X < 1; r) moctpouts rpaduku f(x) u F(x).
_(x+2)°
e ¥ . Vka-

4. Haittu M(X) u o(X) HCB, umeroreii mioTHOCTh BeposiTHOCTH f(X) =

3Ver
3aTh MHTEPBAJI, CAMMETPUYHBIH OTHOCUTENbHO M(X), B koTopbiii momagaer CB X ¢ BeposTHO-
cteio p = 0,9973.

5. JlBa cTpenka JenarT 10 OJJHOMY BBICTPENY B MHILEHb. BeposTHOCTh nonaiaHus A nep-
BOr'0 cTpenka npu ogHoM BeicTpene 0,5, ains Broporo — 0,4. /JCB X — 4ucio nonajaHuii B Mu-
meHb. Halitu 3akoH pacnpenenenus X; MOCTPOUTh MHOIOYTOJIBHUK PACIIPECIICHNs; HAUTU Be-
poATHOCTh X >1.

6. HCB X pacnpezaeneHa HOpMaJIBHO C MAaTEMaTHICCKIM OXKHJIaHUEM

a = 10. Bepostaocts nonaganus CB X B untepnan (10; 20) pasua 0,3. Uemy paBHa BeposiT-
HocTh nonananust HCB X B untepnain (0; 10)?

7. ITponzBoasarcs 20 HE3aBUCUMBIX MCIIBITAaHHUM, B KQKJJOM U3 KOTOPBIX BEPOSITHOCTD MOSIBIIE-
Hus ycrnexa pasHa 0,2. HaliTu nucnepcuio uucia nosiBJI€HUs yCIexa B TUX UCIBITAHUSX.

8. JICB X — uyncino MalbuuKOB B CEMbSX C IATHIO eThbMHU. IIpeamnonararor paBHOBEpOSTHOE
pokaeHue Maiabuuka U AeBouku. Haiitu 3akon pacnpenenenust CB X. [loctpouts MHOTOYyrosb-
HUK paclpeesIeHusl.

9. Cnyuaitable BenmnuuHbl X 1 Y 3a/1aHbl 3aKOHAMHU pacnpeaeneHuii. OnpenenuTs MaTeMaTH-
4yecKoe OXMJaHHe, AUCIIEPCUI0 U cpefHee KBajpaThueckoe oTkioHeHne CB X u Y. CocraBuTth
3aKOHBI pactipeaenenus cnydainpix BenuunH Z = X + Y; V = XY. [locTpouTh MHOTOYTOJIBHUK

pacnpeznenenusi BepositHocteit CB Z. Haiitn MaTemaTudeckoe oxkuaanue u aucnepcuto CB W =
2X — 4Y.

Xi -1 3 4
Pi 0,2 P2 0,6
Yi 2 5
Qi 0,4 0,6

10. HCB 3anana uHTerpanbHoi ¢yHkuuei pacnpenenenus F(X). Haiitu: a) BeposTHOCTH 10~
naganus CB X B untepsan (a, b); 6) nuddepennnansayro GyHKINO (MIIOTHOCTH BEPOSTHOCTH)
f(x); B) MaremaTuueckoe oXKumaHue, AUCIEPCHIO U CpeiHee KBaapaThuueckoe oTkiaoHeHne CB X;
r) mocTpouTh rpaduku GpyHkiwmii F(X) u f(X).

0, x<0,

2
F(x) = X—z O<x<rma=1b=2
T

1 x>

KonTtpoJubnas pa6ora Ne 3
Dnemenmovl mamemamuueckoii CMmamucmuKky
Bapuanr (o0pa3en)

3ananue 1. B 3agavax 1 — 20 mo maHHBIM TaOJIUII COCTABUTh MHTEPBAIBHBIM CTATHUCTHYE-
CKUH psil IO OJHOMY Npu3HaKy. OnpenennTh BEIOOPOYHBIE XaPaKTEPUCTUKH: MOIY, MeIuaHy,
CpelHee 3HA4YeHHE, MUCIIEPCUI0, CpeHEee KBaJApaTUUYECKOE OTKJIOHEHHE, Kod(puimeHT Bapua-
. OHpeI[eJII/ITB TOYHOCTHh U ILOCTOBepHOCTB HaﬁﬂeHHBIX HOKaSaTeHeﬁ. CIIeHaTI: BBIBOJIBI 110
pe3ynbpTaTaM pacueToB.
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. Ilnomanae cenbCKOX03IMCTBEHHBIX YTOJAUNA HA YCIOBHBIA ATAJIOHHBIA TPAKTOP, B ra.
. BanoBas npoaykius Ha 100 ra ceabCKOX03UCTBEHHBIX YIOJIU, B THIC. pyO.
. BanoBas npoaykius Ha cpeHET01I0BOT0 pabOTHHUKA, B ThIC. PYO.

. Banosas nponykuus Ha 100 py6. 0oCHOBHBIX ()OHIOB, B pYO.

. BasoBast mpoaykiust Ha 100 py6. mpon3BOICTBEHHBIX 3aTpaT, B pyo.
. PeanmzoBannas npoaykius Ha 100 py0. OCHOBHBIX IPOM3BOJICTBEHHBIX (JOHIOB, B pYO.
. PeanmnzoBannas mpoxykuust Ha 100 ra cenbCKOX03SIMCTBEHHBIX YTOAUH, B ThIC. PYO.

. PearnmzoBanHas mpoayKIus Ha CPEAHET00BOTO pabOTHHKA, B ThHIC. PYO.
. PeanmnzoBannas npoxykuus Ha 100 py6. 3aTpart, B pyo.

10. ITpousBoacTBenHble 3aTpaThl HAa 100 ra CeTbCKOX034MCTBEHHBIX YTOAMH, B THIC. PYO.
11. TIpon3BoACTBEHHBIE 3aTPAThl HA CPETHETOAOBOI0 PAOOTHHKA, B THIC. PYO.

12. 3arpaThl Ha peann3oBaHHYIO TPOAYKIKIO Ha 100 ra cenbCKOXO03MCTBEHHBIX YIOJIUM, B THIC.

pyo.

13. OcHoBHBIe Tpou3BOACTBEeHHBIE (oHABI Ha 100 Tra CenbCKOXO35HUCTBEHHBIX YTOIUM, B THIC.

pyo.
14. OcHOBHEBIC MPOU3BOICTBEHHBIC (DOHIBI HA CPETHETOIOBOTO pAOOTHUKA, B THIC. pYO.

15. Duepretnueckue mMomHocTy Ha 100 ra cenbCKOX03541iCTBEHHBIX YTOIUM, B JI.C.
16. DHepreTUecKue MOIIIHOCTH HA CPEIHETOI0BOTO paOOTHHUKA. B JI.C.
17. Ilnomanas cenbCKOXO03sICTBEHHBIX YTOAMM HA CPETHET0I0BOTO pabOTHHUKA, B Ta.
18. YucneHHOCTh TPAKTOPOB Ha OJIHO XO35IHCTBO, B IIIT.
19. CpennerogoBasi YUCICHHOCTh PAOOTHUKOB Ha OJHO XO3SIMCTBO (YMCIIO YeT.)
20. IInomans cenbCKOX035IMCTBEHHBIX YTOAUM Ha OJTHO XO35HCTBO, B Ia.
OcHoBHbIE NMOKA3aTeJIU MPOU3BOJICTBA

Ne |Cpenne- |Yucnen- |[Inomans |Ouepreru- |OcHoBHBIE |3aTparhl Ha |3arparbl Ha |Banosas |Peamuso-
1/ [rofoBast [HOCTb c/X yro- |deckue (oHABI /X |IpOW3BOJ-  [IPOM3BOA-  |MPOAYK- |BaHHAs
I [4HCJIEH- |TPaKTO- |AWi,Ta  |MOIIHO- |Ha3Ha4ye- |CTBO BaJO- |CTBO peajik- |IMs, THIC. [IIPOJYKIHS,

HOCTh  |pOB, CTH, .C.  |HUS, BOH MPOJAYK- [30BaHHOM pyo. THIC. PYO.

pabor- |3T.en. THIC.py0.  |uuwy, MPOYKLIUH,

HUKOB, THIC.pYO. THIC.pYO.

qeJl.
1| 591 102 12139 34503 74171 111276 80946 120456 90126
2| 334 54 6773 14698 64382 30960 25670 31362 26072
3| 335 45 8698 15506 69721 38056 29209 50375 41528
4| 657 102 12926 32885 52744 63272 38176 78800 53704
5| 541 75 11135 32901 93277 82953 68145 98897 84089
6| 864 113 12135 36032 174537 83600 54719 92718 63837
7| 370 68 7105 27849 62482 62289 56879 83151 77741
8| 437 54 6530 22851 116405 46774 36995 45309 35530
9| 410 76 7154 24693 79399 55942 49226 63354 56638
10| 552 68 9083 24027 94116 61685 60013 88644 86972
11| 246 48 4474 10782 74385 34126 29769 41407 37050
12| 492 104 13735 28253 103326 75099 54292 67383 46576
13| 217 53 4501 13596 77558 26284 19065 26981 19762
14| 603 98 7465 25200 99567 74367 70913 99974 96520
15| 400 58 6270 19798 64488 47618 25379 59183 29744
16| 602 121 10550 33420 88935 83584 60564 104487 81467
17| 389 89 8753 26936 117937 79097 54599 111868 87370
18| 435 45 10830 20598 97580 57820 47952 70245 60377
19| 422 82 9646 24645 44073 51076 41828 61868 52620
20| 100 17 4034 6485 13777 14988 12304 19681 16997
21| 234 52 4680 18271 26591 16755 14897 20923 19065
22| 395 79 9074 17540 58851 45593 36571 58057 49035
23| 618 124 12730 39763 106264 70006 63853 90189 84036
24| 308 77 8059 25510 75552 31741 26238 38159 32656
25| 421 51 9912 18970 120849 66304 49863 80708 64267
26| 615 75 10131 24848 108571 81290 55057 86152 59919
27) 590 101 11576 24604 202088 90212 56178 81232 47198
28| 230 43 6425 10061 50281 43276 36242 46181 39147
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

961
414
247
605
434
741
319
441
855
1385
320
654
1137
650
354
649
358
922
433
486
218
189
911
513
312
117
284
304
377
341
155
525

100
42
52
100
68
82
82
58
129
246
78
156
179
102
55
113
68
108
59
48
52
22
126
83
57
22
43
32
70
67
28
74

10533
6990
8160

11345
7671

10154
7740
5566

10276

16816
7203

13313

14800

11175
5931

11093
4968

15294
5761
4767
4789
4776

13325
9132
5217
2788
6638
5133
6084
7213
3678

12211

41544
20498
15656
28422
26512
18016
26535
21576
43163
72473
25810
56635
67952
34110
22306
45756
10470
22725
22647
13138
15454
12747
45990
25214
12896
10238
15757
12985
20010
19137
9832
24850

181137
61996
78086

137723
85796

103640
77899

103400

191108

336464
87836

277550

365315

159956

130280

207540
90959

144854
76179
55665
78164
40077

317847
40053
68042
26645
31237
22407
81056
73079
41464
62348

128388
38719
55440
84156
63608
86587
54788
51722

114683

227368
59059

146888

192684
70307
74955

110701
57390
82418
73604
68175
33864
26161

103085
44710
28615
14237
43087
35222
39135
39635
19184

100930

94954
26757
41135
67322
53064
61015
39825
42155
117335
158245
33775
126933
146848
57192
47242
90913
34531
55884
58443
58911
31961
16736
78571
37169
21611
11837
41277
23856
28504
29687
14300
5859

129971
43039
61574
84577
77256
95941
58821
51716

171615

285753
62608

175841

243738
73950
78175

145212
59258
98967
78686
76802
41700
25950

110162
47502
25202
17034
44903
39517
41985
56662
17382
84462

96537
31077
47269
67743
66712
70369
43858
42149
174267
216630
37324
155886
197902
60835
50462
125424
36399
72433
63525
67538
39797
16525
85648
39961
18198
14634
43093
28151
31354
46714
12498
42128

3ananue 2. Odwee onucanue 3a0aHusl.

Kaxxaplii BapuaHT 3aaHHUsS MOYKET BBINOJIHITHCS TPYNION M3 YETHIPEX 4YEJIOBEK I TOTO,
YTOOBI MOKHO OBLJIO MMPOBECTH aHAIM3 PE3YJIbTATOB PAacUue€TOB pa3HbIMU criocobami. 1o qaHHBIM
TaOIUI] HAOIIOIEHUH [T KaXKJI0T0 psijia pacripeiesieHuss Heo0XoauMo: 1) BBIYMCIUTD OCHOBHBIE
BbIOOPOYHBIE MTOKA3aTeNu; 2) MPOBECTU MPOBEPKY CTATUCTUYECKUX TMIIOTE3 AJIsl BCEX BHIOOPOU-
HBIX TIOKa3aresnel; 3) MpOBECTH CpaBHEHHUE PE3yJIbTAaTOB pacueToB; 4) OTBETUTh HA MpaKTHYe-
CKH€ BOIPOCHI 3aJJaHus (CIeNaTh BHIBOJIBI).

Bapuanrsi 1, 2, 3, 4. AHaIM3 NPOAYKTOB NIUTAHUS

JlaGoparopus MPOBOAUT aHAIM3 MPOAYKTOB MUTAHUS C LENbIO ONPEAEICHUS HAMYMS B HUX
BpeaHbIX BemiecTB. C onpeaesieHHbIM BUJIOM MPOIYKTOB paboTaroT /1Ba 1abopaHTa, pe3ybTaThl
aHAJIM30B cpaBHUBAIOTCS. [IpoyKTHI MOCTYMAIOT U3 ABYX MYHKTOB. JlabopaTopus 1o/KHA 1aTh
3aKJIIOYEHHE, TJe MPOU3BOAATCS Hanboliee «4UCThIe» MPOAYKThl. Kpome Toro, pykoBoauTens
1abopaTopuy MHTEPECYET BOMPOC: OTIIMYAIOTCS JIM MO TOUHOCTHU PE3YIbTaThl IKCIIEPUMEHTOB Y
nepBOro u Broporo nadopanta? MM ObUTO MpeaioKeHO HE3aBUCUMO MPOAHAIM3UPOBATh OJTHU U
Te ke 00pasmpl. [ 3Trx 00pa3ioB HEOOXOAUMO OBLIIO OMPENETUTh COJIEP)KaHNE BPETHOTO Be-
mectBa X. B enunnne odbeMa mpoaykra konudecTBo X He 1oykHO mpesbimats 0,015, [lanHbie
W3MEPEHHs TpeicTaBleHbl Tabmuamu 1 — 4.

Tabmuna 1 - Jlabopant 1, myskr 1, Ny = 120

Xj | 0,0110 | 0,0120 | 0,0127 | 0,0130 | 0,0138 | 0,0014 | 0,0150 | 0,0156 | 0,0170 | 0,0180

ni |2 2 7 16 30 35 20 5 2 1
Tabmuma 2 - JlaGopant 1, mynkt 2, Np = 25

Xi 0,0120 0,0128 0,0135 0,0140 0,0147 0,0156 0,0160

N; 1 2 5 10 4 2 1

Tabmuua 3 - Jlabopant 2, nynkr 1, N3 =110
10,0100 |0,0120 | 0,0135 |0,0142 | 0,0149 |0,0152 |0,0160 | 0,0175 | 0,0190 |

\Xi
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| n; |2 | 10 | 17 30 | 25 | 17 |5 E |1
Tabmuua 4 - Jlabopant 2, nyHkr 2, Ny = 20
Xi 0,0115 [0,0127 [00136 |0,0142 [0,0150 [0,0152 [0,0165
n; 1 1 3 10 3 1 1

ChopmynupyiiTe U IpoBephTe CTATUCTHUECKUE THIIOTE3bl, HA OCHOBAHMHM KOTOPBIX MOXKHO

BBIICHUTB:

- MOYKHO WJIA HET JIBYM ITYHKTaM ITOCTAaBKH MPOAYKTOB MPEIbSIBUTH CEpTUPHUKAT KauecTBa?

- OAJMHAaKOBa JI1 KBaJ'II/I(bI/IKaHI/II/I 00oux J'Ia60paHTOB (TO €CTh OTJIMYAIOTCA JIM Y HUX 3HAYHUMO pEC-

3yJbTaThl AaHAJIU30B)?
- CKOJIKO 00pa3IloB IOCTATOYHO OpaTh JJIsl HCIIBITAHUI HA TIEPBOM U BTOPOM ITYHKTaX?

6.2. IlpumepHbIe BONPOCHI M 3aIaHUA / 3a1a4H Il IPOMEKYTOUYHOI aTTeCTAlluU
Tabnuna 8 — [IpumepHbIe TEOPETUYECKIE BOITPOCHI M MTPAKTUYECKHE 3a/1a49H K DK3aMEHY

Paznenr! u te-
MBI

[IpumepHbIe TeopeTHye-
CKH€ BONPOCHI

HpI/IMepHLIC IPAaKTUYICCKUC 3ada4Yr

cemMecTp

1. Cayuaiinsie

coovimus

1.1 OcHoBHEIE
ITOHSTHS TEO-
PHH BEPOSITHO-
creit. Onpene-
JICHUS BEPOSIT-
HOCTH.

1. OcHOBHBIE IOHATHS
TEOPUH BEPOATHOCTEH:
HCIBITAHHE U COOBITHE.
Buapl cimygaitHeix coObI-
THUM.

2. Kimaccudaeckoe orpejie-
JICHUST BEPOSITHOCTH.

3. OTHOCUTEIBHAS YaCTO-
ta. CTaTUCTUYECKOE
ompeielIeHUE BEPOSITHO-
CTH.

4. 'eomeTpuueckue Bepo-
SITHOCTH.

1. B xopoOKke 1IecTh 0IMHAKOBBIX IPOHYMEPOBAHHBIX
KybukoB. Haynauy mo ogHoMy U3BJIEKalOT BCE LIECTh
KybukoB. HaiiTu BeposSTHOCTH TOTO, UTO KyOUKH TO-
SIBSITCSL B BO3PACTAIOIIEM HOPSIIKE.

2. Habupas Homep TenedoHa, abOHEHT 3a0bLT MOCHIe-
HHE TpH IU(PHI U, IIOMHS JIMIIb, YTO 3TH IU(PHI pa3-
JMYHBI, Ha0bpaJ ux Haynady. HaliTi BeposTHOCTH TOTO,
49TO HaOpaHBI HYXKHBIC IU(PEIL.

3. [l onpeniesieHnst BCXOXKECTH IIIEHUIIBI TOCESUTH JIBE
cepuu 1o 200 3epeH. [Tonyueno coorBeTcTBeHHO 189 1
193 Bcxopa. KakoBa oTHOCUTENbHAS YaCTOTa BCXOXKeE-
CTH B Kax10# cepuu? UeMy paBHa IPOLIEHTHAsS BCXO-
KECTh MIICHUIBI?

4. Ha mmockocTy Hauep4eHbI 1BE KOHIIEHTPUUYECKHE
OKPYXXHOCTH, paJychl KOTOPbIX 5 1 10 cM cooTBeT-
cTBeHHO. HaliTh BeposSTHOCTH TOTO, YTO TOUKA, Opo-
IIeHHas! Haya4dy B OOJIBIION KPYT, MOMAAET TAaKXKe U B
KOJIbII0, 00pa30BaHHOE MOCTPOSHHBIMHU OKPY>KHOCTSIMH.

1.2 Teopemsbl
CIIOXKEHUS U
YMHOXEHHS
BEPOSITHOCTEH.

5. Cymma co6situit. Teo-
pema CII0KEHUs BEPOAT-
HOCTEN HECOBMECTHBIX
coObITHil. [TonHas rpymnmna
coOwITuii. [IpoTuBoOMO-
JIOXKHBIE COOBITHS.

6. [IponsBenenne coObI-
THUN. Y CII0OBHAs BEPOSIT-
HOCTb. TeopemMbl yMHOXe-
HUS BEPOATHOCTEN 1Is
3aBUCHMBIX U HE3aBHCH-
MBIX COOBITHH.

7. BeposTHOCTH MosiBIIE-
HUS XOTs OBl OZJHOTO CO-
OBITHS.

1. KpyroBast MullieHb COCTOUT U3 TpeX 30H. Bepost-
HOCTb TIOIIaJJaHus! B IEPBYIO 30HY IIPH OTHOM BBICTpEIIe
0,15, Bo BTOpYy1o — 0,23, B Tpersio — 0,17. Haiitu Bepo-
ATHOCTB TIpOMaxa.

2. UrpankHas kocTh OpomeHa ueTblpe pasza. Haiitu Be-
POSTHOCTB TOTO, YTO KAXKABIM pa3 BeImanana mudpa 1.

3. BeposTHOCTH XOTS OBl OJHOTO MOMAAaHUs CTPEITKOM
B MHIICHb NPH Tpex BeIcTpenax paBHa 0,875. Haiitu
BEPOSATHOCTH IOTIAAAHUS IPH OJHOM BEICTpEIIE.

1.3 CaencTBus

8. CnenctBus TeopeM

TEOPEM CJIO- CJIOKEHUS U YMHOKEHHUS
JKEHUS U BEpPOSITHOCTEN: TeOpeMa
YMHOKEHHUS CJIOKEHUS BEPOSTHOCTEMN
BEPOSATHOCTEH. | COBMECTHBIX COOBITHI;

1. B BBIUMCIUTENBHOM TA00OPATOPUH HMEIOTCS 6 Kia-
BHUIITHBIX aBTOMATOB U 4 moiyaBTOMaTa. BeposTHOCTE
TOTO, YTO 3a BPeMsI BHITIOJIHEHISI HEKOTOPOTO pacyeTa
aBTOMaT He BBIMAET U3 cTposi, paBHa 0,95; st moTyaB-
ToMaTa 3Ta BeposTHOCTh paBHa 0,8. CTyIeHT pou3BO-
JIIT pacyeT Ha Haynady BeIOpaHHOW MaminHe. Haiitn
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(dhopmysa moJIHON BEPOSIT-
HOCTH.
9. ®opmyinsl belieca.

BEPOSATHOCTH TOTO, UTO 0 OKOHUAHHSI pacueTa MalluHa
HE BBIMJIET U3 CTPOSL.

2. B HEeKOTOpOM KOJICKTHBE CPEAM MYKUHH KypPSIIUX
30%, cpenu xeHmuH Kypsmwmx 10%. Hayran BeiOpan-
Hoe nuro KyputT. [lo manHOW MHpOpMAIUN HAHUTH TIPO-
[IEHTHOE COOTHOIIEHHE MYKYMH W JKCHIIMH B 3TOM
KOJUICKTHBE.

1.4 TToBTOpE-
HUE UCIBITA-
HUM.

10. IloBTOpeHue wucHbITa-
Huil. @opmyna bepHysuim.
11. JloxanpHas W HWHTE-
rpajgbHas TEOPEMBI
Jlamunaca.

1.V mecTn )KUBOTHBIX HMEETCS 3a00JICBaHUE, TPHIEM
BEPOSATHOCTH BEI3HOpoBiIeHNs paBHa 0,98. Kakoa Be-
POSITHOCTB TOTO, YTO: @) BBI3IOPOBST BCE LIECTEPO JKH-
BOTHBIX; 0) HE BBI3IOPOBHUT HH OJHOTO; B) BRI3ZIOPOBST
TOJIBKO TSATEPO?

2. HaiiT nprONMXeHHO BEPOSITHOCTH TOTO, YTO MPU
400 ucnipiTanusIX coObITHE HACTYNUT poBHO 104 pasa,
€CIIM BEPOSITHOCTD €T0 MOSIBICHHS B Ka)K/IOM UCITBITA-
HuH paBHa 0,2.

2. Cnyuaiinvie genuyunbl

2.1 Cayyaii-
HBIE BEJINYH-
HBIL. 3aJaHue
JIUCKPETHOM
CIIy4aiiHOU Be-
JIAYHMHEL.

12. Bunb! ciiydaiiHBIX Be-
nu4uH. JlucKpeTHas ciy-
yaitnas BenuuuHa (JCB).
3aKoH pacrnpeaencHus Be-
positHocteit JICB.

13. BunommanbHOE pac-
npeaenenue. Pacnipenene-
nue Ilyaccona. I'eomer-
pHYECKOE pacipeesieHue.
l'unepreomerpuyeckoe
pacnpesiesieHue.

1. Crpenok mpoW3BOAWT TPU BBICTPENA 10 MHIICHH.
BeposiTHOCTP mONagaHusl B MHUIICHH NPH Ka)KJOM BbI-
ctpene paBHa 0,4. 3a xaxxgoe MomagaHUE CTPENKY 3a-
cuuThIBaeTCs 5 04ukoB. IlocTpouts psj pacrpenencHus
YHcIa BEIOUTHIX OUKOB.

2. Cpenu cemsH pxu umeercs: 0,4% ceMsiH COPHSIKOB.
KakoBa BeposTHOCTh npu ciydaiiiom ot6ope 5000 ce-
MSIH OOHapYXUTh 5 CEMSH COPHAKOB?

2.2 Ynucnoseie
XapaKTepPUCTH-
KM JIUCKpET-
HOM CiTy4ai-

HOW BEJINYUHEI.

14. YucnoBsle XapakTepH-
ctuku JICB: Mmaremaruue-
CKO€ OXHJIaHue; AUCTIep-
CHSI; CpelHee KBaIpaTHye-
CKO€ OTKJIOHEHHE.

15. CBoiicTBa YHCIOBBIX
XapaKTepUCTHK. BeposT-
HOCTHBIA CMBICIT MaTeMa-
TUYECKOTO OXKHJIaHUS.

1. ICB X npuHHMMAaeT TpH BO3MOXHBIX 3HaUCHHUSA: X;=4
¢ BepositHOCTBIO p; =0,5; x; =6 C BEpOATHOCTHIO P,
=0,3 ¥ x3 ¢ BEpOSATHOCTHIO p3. HaliTh 3HaueHus x3 u ps,
3Has, 9To M(X)=8.

2. Haiitu MmateMmaTnueckoe oxnnanne CB Z=X+2Y,
€CIId U3BECTHBI MaTeMaTuueckue oxxumaanuss CB Xu Y:

M(X)=5, M(Y)=3.

2.3 3akoH
OOJIBIIINX YH-
cell.

16. HepaBenctBo YeOnI-
meBa. Teopema YeOrlmie-
Ba. CyIIHOCTB TEOPEMBI
YeOnlmiena.

17. Teopema bepnymu.

1. BeposiTHOCTD NOSIBIIEHUS COOBITHS 4 B KaXKIIOM HC-
IIBITAHUM paBHa 5. Mcnons3yst HepaBeHCTBO YeObimie-
Ba, OLIEHUTb BEPOSITHOCTh TOT0, YTO YUCIIO X MOsBIE-
HUH COOBITHS A 3aKitodeHo B npenenax ot 40 mo 60,
ecnu Oynet npousBeaeHo 100 He3aBUCUMBIX HCIIBITA-
HUH.

2. lano: P(X-M(X) < ¢£)>0,9 u

D(X) = 0,009. Hcnonp3ys HepaBeHCTBO YeObllieBa,
OLICHHTb & CHU3Y.

2.4 Hempe-
pBIBHAs CIIy-
yaiiHas BeJIH-
ynHa. OyHK-
LUl pacupene-
JICHUS BEPOSIT-
HOCTEH CIIy-
YaitHOU BEIU-
yuHbl. I110T-
HOCTb pacrpe-

18. HenpepriBHas city-
qaitas Benuunna (HCB).
OyHKIMS pacpeieieHus
BEPOSITHOCTEN CIIy4aitHOM
BennuuHbL. [ paduk
GbyHKIMH pacripeaesieHHs.
19. IInoTHOCTH pacmpene-
JICHHS] BEPOSITHOCTEH
HCB. BepositHocTh noma-
nagus HCB B 3amanHbIit

¢dyHKIMEH
0 npu x <0;

1. CB 3ajjaHa pacnpeneneHus

F(x) = x? npu 0<x<1; Haiitu BepoATHOCTH
1 npu x>1.

TOTO, YTO B pEe3y/bTaTe YEThIPEX HE3aBUCUMBIX HCIIbI-
TaHWM BenWyuHa X POBHO TPHU pasza MpUMET 3HA4YCHHE,
npuHaiexkamniee narepsany (0,25, 0,75).

2. JICB X 3agaHa 3aKOHOM pacIpeaeIcHHs

X 2 6 10
)4 0,5 0,4 0,1
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JIeJIeHUs BEPO-
ATHOCTEH HE-
MIPEPHIBHOM
CIIy4aiiHOU Be-
JIUYUHBI.

untepBai. CBoiicTBa
IUIOTHOCTHU pacrpezene-
HUSL

20. 3aKOH paBHOMEPHOTO
pacnpe/iesieHus BeposT-
HOCTEM.

IMocTpouts rpaduk GyHKUMU pacnpeneneHus 3Tou
BEJINYMHBI.
3. [Ipou3BoanTCS OJIUH OIBIT, B KOTOPOM MOXET IIO-
SBUTHCS WIIM HE TOSBUTHCS coObiTHE A. BepositHoCTh
coOwrtust A paBra 0,3. CB X — gmcio mosiBieHui coObI-
Tns A B oneite. Haiitu e€ QpyHKINIO pactpeneneHus.

2.5 Yucnoseie

XapaKTepUCTH-
KM HETIPEPHIB-

HOM Cily4aii-

HOW BEJIMYMHEL.

3aKoHBI pac-

21. YucnoBble XapakTepH-
cruku HCB: mona, menu-
aHa, MaTeMaTHU4eCcKoe
OXKUJAHWE,  JTUCTIepPCHS,
cpeqHee KBaJpaTHUYeCcKoe
OTKJIOHEHHE.

1. CB X 3anmana mioTHOCTBIO pacnpenenenus f(X)=2X B
MHTEpBase

(0; 1); Bue storo unrepsana f(X)=0. Haiitu maremaTu-
4eCKOe OXKHAaHUE.

2. CB X pacnpeneneHa HOpMalbHO. MaTeMaTHdecKoe
OKHJAaHNE W CPEIHEe KBaJIpaTHIECKOE OTKIOHEHHE X
cootBeTcTBeHHO paBHbl 20 u 10. Haiitu BeposTHOCTH
TOTO0, YTO OTKJIOHEHHE M0 a0CONIOTHOW BeIHMINHE OyaeT

npeaesIeHUs 22. TlokasarenbHOE pac-
) MCHBULIC TPEX.
HernpepbIBHOW | mipeaenenune. HopmanbHoe
CIy4allHOH Be- | pacmpenesieHue.
JTUYNHBI.
2.6 Cucrema 23. CucreMa JIBYX CIly- 1. Bagana GyHKIus pacnpeneneHus qsymepaoii CB:
JIBYX Clly4ail- | 4alHbIX BEJIUYHUH. 3aKOH

HBIX BEJIUYHMH.
YcnoBHEIE 3a-
KOHBI pacrpe-
JIeIICHUS.

pacrpeiesieHus: BeposiT-
HOCTEW TUCKPETHOM JIBY-
MEpHOM CIly4ailHOW BeJU-
YUHBI.

24. Oynkuus pacnpee-
JIEHUs1 IBYMEPHOM CI1y-
YailHOM BEJIUYMHEL, €€
cBoMcTBa. JIBymepHas
IJIOTHOCTH BEPOSTHOCTH.
25. YciioBHBIE 3aKOHBI
pacIpeeseHusi COCTaB-
JISIIOIINX CUCTEMBI JHC-
KpPETHBIX CIIy4allHbIX Be-
JINYMH U CUCTEMBI HETIpe-
PBIBHBIX CITy4allHBIX Be-
JIMYYH.

. . T T
F(x,y) = sinx-siny npu OSXSE’ OSys—,_
0 npu  X<0 wm y<0

Haiitu BeposTHOCTh momafaHus ciydaiHoi Touku (X,
Y) B TNpAMOYrojJbHHK, OTPAHHYEHHBIH IPSIMBIMU

Vs y= V1
6’ 3

2. 3agaHa GyHKIUS pacnpeneineHus nsymepHoii CB:
1-37-37+3™ npu x>0,y20,

T
X:O’X:—1 =
4 y

F(x,y)= :
0 npu X<0 wm y<0
Haiitn ABYMCPHYIO IIJIOTHOCTH BEPOATHOCTHU CUCTEMBI
0% f
f(x,y)= :
OXoy

3. 3amaHo pacmpeneneHHe BEpOSTHOCTEH IHUCKPETHOU
nBymepHoit CB:

X
Y 3 10 12
4 0,17 0,13 0,25
5 0,10 0,30 0,05

Haiitu 3akoHBI pacnpesenerus cocraisiiomux X u Y.

2.7 YucnoBble
XapaKTEepUCTH-
KM CHCTEMBI
JBYX CIlydai-
HBIX BEJIMYUH.

26. YncnoBbie XapakTepu-
CTHKHU CUCTEM JBYX CIIy-
YalHbBIX BEJINYHH.

27. KoppensuuoHHbIH
MomeHT. Koaddunment
Koppensauuu. JInnennas
perpeccus. JIuneinas
KOPPEJISILHSL.

1.3akon pacnpenenenusi asymepHoit JICB 3aman Tad-
JHLEN:

Y
X -1 0 1
0 0,15 0,40 0,05
1 0,20 0,10 0,10

Haittn ko3 urment koppesiuun My -

2. [Isymepnas CB (X, Y) 3amana 3akoHOM pacnpenene-
HHUSL:

Y
X 1 2 3 4
1 0,07 0,04 0,11 0,11
2 0,08 0,11 0,06 0,08
3 0,09 0,13 0,10 0,02

IIpoBeputh, 3aBrcuMbI 1 X U Y.

3. Mamemamuueckas cmamucmuxa. Betoopounuiii memoo

3.1 I'enepab- ‘ 28. ['eHepasbHas u BBLIOO- ‘ 1. B Teuenne 25 nHelt PUKCHPOBATIOCH KOJIMYECTBO 00-
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Has ¥ BBIOO-
poYHasi COBO-
KYITHOCTH.
Bri6opounsrit
METO/I.

pouyHasi  COBOKYITHOCTH.
Br160opounbIii METOJI.
Cratuctuueckoe pacmpe-
JieTieHHE BEIOOPKH.

29. Dmnupudeckas (yHK-
uus pacnpenenenus. Ilo-
JIUTOH ¥ TUCTOTPaMMa.

paTUBILMXCS 32 SKCTPEHHOW BpayeOHOM momomibio. B
pe3ysbTaTe noydeHa BEIOOpKa oobeMa N = 25 sneMeH-
ToB: 1,0,4,2,3,5,2,4,0,1,8,5,2,4,3,3,2,5, 1, 3,
2, 5,1, 3, 2. Tpebyercs: a) IpeACTAaBUTH BEIOOPKY B
BHJIC BapUAIIOHHOTO psizia; 0) mMpeacTaBuTh BEIOOPKY B
BUJIE CTATHCTHYECKOTO Psifa; B) HANTH SMIIMPHUYECKYIO
(GYHKINIO pactpeeCH s

3.2 Bribopou-
HBIE ITOKa3aTe-
.

30. Bribopounblie mokasa-
TENU: BBIOOPOYHAS Cpea-
Hsis, BBIOOpOYHAsl AMCIIEP-
cHs, BEIOOPOYHOE CpenHee

Haiitn BBIOOpPOYHYIO CpEmHIOI IO CIEIYIOUINM JaH-
HBIM: a) JAJMHA Kpbuta y 6 maen (mm): 9,68; 9,81; 9,77;
9,60; 9,61; 9,55; 6) nyMHA JIUCTHEB CATOBOW 3EMIITHUKH
(cm): 5,2;5,6; 7,1, 6,6; 8,6; 8,2, 7,7, 7,8.

KBaApaTU4ICCKOC OTKIJIO-
HCHUC.
3.3 CtaTtucTtu- 31. Cratuctiueckue | 1. ITo BeiGopke o0beMa N = 51 HaiineHa BRIOOpOYHAS
YecKHe OLIEHKH | OLIEHKH MapaMeTpoB pac- | AHCIepcHs Dj = 5. Haiitu MCTIPABIICHHYIO JHCTIEPCHIO.
2. B urore ueThIpex M3MEpEHHI HEKOTOpOH (u3mue-
IapaMeTPOB npenenenus. Hecmemen- "
CKOM BenMuMHBI OJHHUM npubopom (6€3 cucTemMaTHye-
pacupencie- HbIC, YQQCKTHBHBIC U CO- | cxpx OIIMOOK) IONYYEHBI CIEAYIOIHUE PE3yIbTATHL: 8;

Hudg. TouyeuyHrie
Y UHTEPBaJIb-
HBIE OLIEHKHU.

CTOSITEIIHHBIC OIICHKH.
32. ToueuyHsle W HMHTEP-
BaJIbHBIC OIICHKH.

9; 11; 12. HaiiTu: a) BRIOOPOYHYIO CPEIHIOI pe3yJibTa-
TOB WU3MepeHHuil; 6) BBHIOOPOUHYIO U HCIPABICHHYIO
JIUCTIEPCUU OIMOOK MpUdOpa.

4. Cmamucmuueckue 2unomesul u Kpumepu

U UX NPoBepKU

4.1 IIpoBepka
cTaTucTuye-
CKUX THUIIOTE3.
[TapameTrpuue-
CKHE U HeTa-
pameTpuye-
CKHE KpuTe-
pHH.

33. [IpoBepka cTaTUCTH-
yeckux runore3. Hynesas
U KOHKYpHUPYIOLIast FUI0-
Te3bl. OnOKU NepBOro u
BTOpOro poaa. OOmas
3aJjaua MPOBEPKHU TUTIOTe-
3bl. Kputnueckas 00-
JacTh.

34. [NapameTpudeckue U
HernapamMeTpHYecKue Kpu-
TEPHH.

1. ITo narHBIM 16 HE3aBUCUMBIX PaBHOTOYHBIX H3MeEpe-
HUI HEKOTOPOH (pU3WYecKol BETMIHHBI HAWICHEI Cpe-
Hee  apu(METHYECKOe  pEe3ylbTaTOB  HM3MEPEHHH

X, =42,8 u ucnpasnennoe cpenHee KBagpaTHIECKOE
oTkioHeHKe S = 8. OLEHUTh HCTUHHOE 3HAYEHHE U3ME-
psieMoii BenmuuHbl ¢ Hagexnocteio ¥ = 0,999.

2. ITo [ByM He3aBHCHUMBIM BBIOOPKaM, 00bEMBI KOTOPBIX
n; = 14 n, = 10, U3BNEUESHHBIM U3 HOPMAIBHBIX T€HE-
paJIBHBIX COBOKYyNHOCTeH X M Y, HalieHbI MCTIIpaBIEH-
Hble BBIGOpOUHBIC aucrepeun Sy’ = 0,84 s,2 = 2,52.
[Ipu yposne 3HaunMocTH o = 0,1 MpPoBEpUTH HYJIEBYIO
runote3y Hy: D(X)= = D(Y) o paBeHCTBE reHepaibHBIX
JUICTIepCHil IpU  KOHKypupytotieil runoreze Hy: D(X) #
D(Y).

4.2 CpaBHeHue
JACTIEPCUM.
CpaBHeHHE
cpennux. IIpo-
BEpKa TUIoTe-
3Bl 0 HOpMaJb-
HOM pacrpese-
JICHUHU.

35. CpaBHeHHUE JIBYX JHC-
nepcuil HOPMAaJIbHBIX TIe-
HEpalIbHBIX  COBOKYITHO-
crei. CpaBHeHHE JABYX
CpeIHUuX reHepaTbHBIX
COBOKYITHOCTEM.

36. IIpoBepka THIIOTE3BI O
HOpPMAaJILHOM paclipejiene-
HUH TEHEpPaJIbHOM COBO-
KYIHOCTH (xpuTepuit
[Tupcona).

1. 1o nByM HE3aBHCHMBIM BBIOOpKAM, 00BEMBI KOTOPBIX
n; = 10 n; = 8§, u3BIEYEHHBIM W3 HOPMAIBHBIX TEHE-
palIbHBIX COBOKYITHOCTEH, Hali/IeHbI BBIOOPOYHBIE Cpel-

Hue: X = 1423 u Y = 145,3 u ucnpaBicHHbIE AUCTIEP-

CHH:
s> = 2,7 s,2=3,2. Ilpu yposse 3nauumoctu 0,01 mpo-
BEPUTH HYJIEBYIO THIIOTE3Y

Ho: M(X) = M(Y) npu koHKypupyrowieil rumotese Hy:
M(X) # M(Y).

2. Ucnone3ys xputepuii [Iupcona, npu ypoBHE 3HAYH-
MocTr 0,05 yCTaHOBHTH, CIIy9alfHO MJTU 3HAYUMO pac-
XOXKACHUE MY IMIIMPUIECKIMHU YacToTaMH N; U TeO-

!
PETUYCCKUMHU YaCTOTaMU ni , KOTOPBIC BBIYHCIICHEI,

HCXOJs U3 TUIIOTE3bl O HOPMAIILHOM PacIpeeIIEHUU
reHepalbHOM COBOKYNHOCTU X

5. Ananusz u nocmpoernue 3aeucumocmeit

5.1 Koppens-
IMOHHO-
perpeccuoH-
HBIN aHAJIN3.

37.KoppensaunoHHo-

PETrpPECCUOHHBIA  aHAJIN3.
VYcnosHele cpennue. Bel-
OOpOYHOE YpaBHEHHE De-

1. Haiitm BBIOOPOYHOE  YpaBHEHHE  PETPECCHH

Y, = AX> + Bx+C u BrGopounoe KoppeisLuoH-

HOC OTHOLICHUEC nyx 110 TaHHBIM, ITPUBCIACHHBIM B KOP-
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rpeccum.

38. KoppensiiuonHasi Tab-
nuna. BwiOOpouHBIA KO-
3GOUIHEHT KOPPETALHH.
Bri6opouHoe koppensiu-
OHHOE OTHOIIICHUE.

PpeISIMOHHOM TabiuIe

2. Haiitu BbIOOpOYHOE ypaBHEHHE INPSIMOW JIMHUU pe-
rpeccun Y Ha X 10 JaHHBIM, IPUBEJCHHBIM B KOppes-
LIMOHHOM TabauLe

5.2 Ognodaxk-
TOPHBIN JUC-
TIePCUOHHBIN
aHanm3

39. OnHohaKTOpHBIN AKC-
IIEPCUOHHBIN aHAJINU3.

40. dakrtopHas H OCTa-
TouHast qucnepcuu. Cpas-
HEHHE HECKOJBKUX Cpej-
HUX.

1. IIpousBeneHO MO BOCEMb MCIBITAHUM Ha KaXJIOM U3
IIECTH ypoBHEH (akTopa F. MeTonom nucrepcoHHOTO
aHanu3a npu ypoHe 3Haunmoctu 0,01 mpoBeputs Hy-
JIEBYI0 THIIOT€3y O PpaBEHCTBE TIPYIIOBBIX CPEIHUX.
[Tpeamonaraercs, 4To BBIOOPKHM H3BJICYEHBI M3 HOP-
MaJIbHbIX COBOKYIHOCTEH C OAWHAKOBBIMH IHCIIEPCHSI-
MH. Pe3ynbTars! HCIIBITAHNH TPUBEICHBI B TA0JIUIIE

2. IlpowsBeneHO IO ceMb WCHIBITAHWN Ha KaXKIOM U3
4yeThIpeX ypoBHeH Qakropa F. Meromom ancmnepchoH-
HOTO aHanu3a mpu ypoBHe 3HaunMoctH 0,05 mpoBepuTh
HYJIEBYIO THIIOTE3Y O PAaBEHCTBE TPYIINOBBIX CPEAHHUX.
[Mpeamnonaraercs, 4TO BBIOOPKM M3BIICUEHBI M3 HOP-
MAaJIbHBIX COBOKYIHOCTEH C OJMHAKOBBIMM JUCIIEPCHSI-
MU. Pe3ynbTarsl UCIIBITAHUI IPUBENICHBI B TA0JIUIIE.

CocraBurens (n):

Honmarosa T. A., nouent kap. MOMM

(@amunua, unuyuanst u oondxcHocms npenooasamens (eti))
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