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1. IACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PaGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOI 00pa3zoBarenpbHONW Tporpammbl B cooTBeTcTBUU ¢ DPI'OC s crnenuaibHOCTH:
09.02.07 NudopmaninoHHbIE CUCTEMBI U TPOTPAMMHUPOBAHUE, TSI 00YUAIOMIUXCS 0¥HOU (HOPMBI

o0OydeHusl.

1.2. MecTo yueOHO# TUCUUIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuuiuiiHa OTHOCHTCA K MaTeMAaTH4eCKOMy M OOIIEeMy €CTECTBEHHOHAyYHOMY IIMKILY.
JlucuumuinHa peanusyercs B paMKax 00s3aTenbHON yacTu

1.3. Heab ¥ mu1aHnpyemble pe3yJbTaThl 0CBOEHM S JUCUUIIIIMHBI:

Kox OK, IIK VYmMmenus 3Hanus
OK 01 pacrio3HaBaTh 3aqady W/WIM | aKTyalbHbI  NPO(PECCHOHANBHBIA |
BBEIOMPATH npobieMy B Mpo(hEeCCHOHAILHOM | COIIMAIBHBIA ~ KOHTEKCT, B  KOTOPOM
CHOCOOBI W/WIIM COLMAIbHOM KOHTEKCTE; | IPUXOAUTCS paboTaTh U JKUTh;
pelleHus 3a1ad | aHAIM3UPOBATh 3aJadyy W/WJIM | OCHOBHBIE MCTOYHHUKH HHPOpMAIMU U
npodeccuoHalb | MpoOJIeMy U BBIICIATD €& pecypcehl JUTsl pelieHus 3aja4d u npooiem B
HOM COCTaBHbIE YaCTH; OMNPENENATh | MPOPECCUOHAIBHOM U/WIIK COLIMATEHOM
NeSITeIbHOCTH, | STalbl peIIeHUs 33/1a4H; KOHTEKCTE;  aJIrOPUTMbI  BBITOJHEHUS
MPUMEHUTEIBHO | BBIABIATH U 9(PPEKTUBHO pabotr B mpodecCHOHATBLHON W CMEXHBIX
K pa3IN4HbIM UCKaTh MH(OpMAIHIO, 00J1acTsIX; METO/IbI paboThI B
KOHTEKCTaM HEOOXOMUMYIO Il peleHus | mpodecCHOHaIbHOM M CMEXKHBIX cdepax;

3a]1auu W/UIU IPOOJIEMBL; CTPYKTYpY IJIaHa JJIsl pEIICHMs 3a/1a4;

COCTaBUTh  IUIaH  JEWUCTBHUSA; | MOPSIOK OIICHKU PE3YIbTaTOB PELICHUS

OIpeIeNINTh HEOOXOJMBbIe 3a7a4 MpoQecCuOHATBHOM eI TeNbHOCTH

pecypchl; BlIaIeTh

aKTyallbHBIMH METOJIaMHU

paboTHI B

npodeccCHOHATBHON U CMEKHBIX

cdepax; peaau3oBaTh

COCTaBJICHHBIH IJIaH; OLICHUBATh

pe3yNbTaT U MOCIECTBUS

CBOUX JEUCTBUI

(camocTosITeTHHO W c

MTOMOIIBIO

HaCTaBHHKA)
OK 02 ONpPENENATh 3aJayd I IIOMCKA | HOMEHKIIATYypPhI MH(POPMALIMOHHBIX
Hcnons3oBath | nHGOpMauy; OTIpEe/IETATh | UCTOYHUKOB, MIPUMEHSEMBbIX B
COBpPEMEHHBIE HE00XOAUMBIE UCTOYHUKHU | TPO(ECCUOHATILHON 1eATEIbHOCTH;
CpeacTBa nH(popMaLnu; IJIAaHUPOBAThH | MPUEMBI
MIOVCKa, mporece NIOWCKA; | CTPYKTYpUPOBaHUS HH(OpMAIIHH;
aHajau3a u CTPYKTYPHUPOBATh dopmar  odopmieHHST  PE3YNIHTATOB
UHTEPIpPETAUU | OTydaeMyIo uHpOpMalKIo; | MoMcKa HHPOpMALUU
uH(poOpMaIuu U | BBIIEIATH HanboJiee 3HAUNMOE
UH(POPMALIMOHH | B nepeyHe uHpOpMaLNH;

bl€ TEXHOJIOTUH
hiae:

OLICHUBATb IIPAKTUYECKYIO
3HAYUMOCTb pe3yabTaToOB
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BBITMIOJTHEHUS MOKCKa; 0pOPMIIATH PE3yabTaThI
3ama4y MOWCKa
npodeccruonab
HOU
JIeSITENIbHOCTH.
OK 04 OpraHU30BbIBATH paloTy | MCUXOJOTMYECKUE OCHOBBI JEATEIbHOCTU
OddexTuBHO KOJJIEKTHUBA u KOMaH/Ibl; | KOJJIEKTHBA, MICUXOJOTHYECKHE
B3aUMOJICHCTBO | B3aMMOJICHCTBOBATh ¢ | 0cOOEHHOCTH JMYHOCTH; OCHOBBI
BaTh U paboTaTh | KOJIJIEraMu, PYKOBOJCTBOM, | IPOEKTHOMN AESITETbHOCTU
B KOJUIEKTUBE U | KJIMCHTAMHU B Xo7e
KOMaH/1e npodeCcCuOHATBHON
JeSITeTbHOCTH
OK 05 TPaMOTHO HM3JIaraTh CBOU MBICIH | OCOOCHHOCTH COLIMAILHOTO u
OcymecTBisaTh | 1 OQOPMIISTH JOKYMEHTBI TIO | KYJIBTYPHOTO KOHTEKCTA; paBuIia
YCTHYIO U npodeccuoHabHOM  TemaTuke | opopmileHHsT JOKYMEHTOB M IOCTPOCHHS
MUCHEMEHHYIO Ha TOCYJapCTBEHHOM  fA3BIKE, | YCTHBIX COOOLICHUH.
KOMMYHHKAIIUIO | MPOSIBISATh  TOJEPAHTHOCTH B
Ha pabouem KOJJIEKTUBE
roCy/1apCTBEHH
OM SI3BIKE
Poccuiickoi
Denepauuu C
y4eToM
ocoOeHHOCTeH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTa
OK. 09 MOHUMATh OOLIMH CMBICT YETKO | IpaBWiIa  IOCTPOCHHUS  TPOCTHIX  H
MOJIb30BATHCS MIPOM3HECEHHBIX BBICKA3bIBAaHU | CIIOKHBIX peIOKEHU I Ha
npodeccuoHanb | Ha U3BECTHBIC TEMBI | MPOPECCHOHATBHBIE  TEMbI, OCHOBHBIC
HOM (mpodeccroHanbHbIE 1 | o0meynoTpeOuTenbpHbIE TJIaroJIbl
JTOKyMEHTaIueil | ObITOBBIC), MOHUMATh TEKCTHI Ha | (ObITOBas M MpodeCcCHOHANbHAS JIEKCHUKA);
Ha 06azoBble  TPOo(ecCHOHANBHBIC | IEKCUYECKUH MHUHHMYM, OTHOCSIIUNCA K
TOCY/IapCTBEHH | TEMbI; Y4acTBOBaTh B JIMAJOraxX | OMUCAHWIO  TMPEAMETOB, CPEACTB U
oM H Ha  3HaKOMbIe  OOIIME | | IPOIIECCOB npo¢eCCHOHATBHON
WHOCTPAaHHOM npodeccuoHanbHbIC TEMBI; | ACATEIbHOCTH; 0CO0EHHOCTH
A3BIKaX CTPOUTD MPOCTHIE | MPOU3HOILIEHUS; MPaBUJIa YTEHUSI TEKCTOB
BBbICKa3bIBaHUs 0 ceOe U 0 CBOEH | MpodeccuoHanbHOM HAalPaBICHHOCTH
npo¢eCcCuoHATBHON
JeSITeNIbHOCTH, KpaTKO
00OCHOBBIBaTh U  OOBSICHUTH

CBOM JeWcTBUS (TeKyliue |
TUTAHUPYEMBIE); TUCATh MPOCTHIC
CBSI3HbIE co0O0IIeHus Ha
3HaKOMBIC WM WHTEPECYIOIINE
poecCHOHALHBIC TEMBI

2.1 O0beM IMCHUIIMHBI M BU/BI Y4e0HOH padoThI

2. CTPYKTYPA 1 COJAEPKAHUE JUCIUIIJIMHDbI

Buo yueonoit pabomul

Oobvem uacoes




O0bem 00pa3zoBaTeIbHOM NMPOrpaMMbl

72

PaboTta o0yuyarommxcsi BO B3aUMO/JeHCTBHH C NpenogaBaresiemM

52

B TOM YHCIJIC:

JeKIUH (YPOKH)

16

B (hopMe NMPaKTHYECKOW NOATOTOBKHU (€CIIH MPETyCMOTPEHO)

IMPAKTUYCCKHUEC 3aHATHA

36

B (hopMe MPaKTHUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO)

abopaTOpHBIE 3aHITHS

B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO)

CamocrosiTesibHas padoTa odyuaruierocsi (Bcero) (eciu npedycmompena)
Pewenue 3a0au (noocomoska k KOHMPONLHOU pabome, NOO2OMOBKA K UMO2060U
KOHMPOJIbHOU pabome).

20

[IpomexxyTounas arrectamusi B GopMe KOHmMpoabHOU pabomul 4 cemecmpe
Hmozosas konmponvnas paboma Ha 4 cemecmpe




2.2. TemaTn4ecKHuil IUIaH U coJiepKaHuE Y4eOHOM 1N CHUIITHHbI

Haumenosan
He pa3iesioB u
TeM

Conep:xxaHue ydyeOHOro Mmarepuasa u (OpMbl OPraHu3amumn
AeSITeIbHOCTH 00y4ar0IIHNXCH

O0BpeM
4acoB

OcBaunBae
MbIe
3JIEMEHThI
KOMIIeTeHIINH

Pa3zpen 1

DJ1eMeHThI
KOMOUHATOPUKH
" TeopuM
BepPOsATHOCTEM

Conep:kaHue y4eOHOro MaTepuajia

DeMeHThl KOMOMHATOPUKHU

TemaTuka yueOHbIX 3aHATHI

1. OcHOBHBIC TTOHATHS TEOPHUH BeposATHOCTEH. [Tosre coOBITHH.
TeopeMbl CII0KEHUs U YMHOKEHUS BEPOSITHOCTEH

2.Cnyuaiinbie coObrTHs. Kimaccudyeckoe onpeeneHue BEpOSITHOCTEH

3. @opmyna nonHoi BeposstHocTH. Popmyna baiieca

4.BpI4rciieHUEe BEPOSTHOCTEH CIIOKHBIX COOBITHIA

5.Cxema bepnymnu. ®opmyna bepnymim. Beraucnenue BeposiTHOCTEN COOBITHI
B cxeme bepHyrum

IIpakTnueckas padora

1. KomOGunaropuka. [IlpumeHenue npaBui KOMOMHATOPUKY TPU PEIICHUH 3a/1a4

2. Pemenue 3a1a4 MO BBIYHUCIEHUIO BEPOSITHOCTU € IMOMOLIbIO KOMOWHATOPHBIX
(hopmyn

3. Pemienue 3amay ¢ HCIOJIB30BAHMEM TEOPEM CIIOKEHUS U YMHOXKEHUS
BEPOSTHOCTEM

4. Pemenne 3aay Ha BBIYMCIICHUE BEPOSATHOCTU C TIOMOIILI0 (DOPMYIIBI MTOTHOM
BEpOSTHOCTH U opMmyisl baiieca.

5.Penienne 3a7a4 Ha BBIYHMCICHHE BEPOSTHOCTH C TOMONITLI0 popmyir beprymm.

6.I'eoMeTpruecKkoe U aKCHOMaTHYECKOE ONIPEAEIEHUE BEPOSITHOCTU

7. KontponwsHas pab6ora Ne 1 mo temam: KomOuuaropwka, OCHOBBI TeOpUH
BEPOSATHOCTEN

CamocTosiTeIbHasA paﬁoTa

B I SRR | NS \S 2 )

OK 01.
OK 02
OK 05
OK 09

Pasznen2
Buani
CIIy4YanlHbIX
BEJIMYMH

ConepxaHue y4eOHOro Marepuaja

JuckperHble ciyqaitabie BennuuHbl (JICB)

HenpepwiBabie ciydaiinbie Bennunabl (HCB)

20/8

TemaTnka yueOHbIX 3aHATHI

1. Juckpernas ciayuaiinas BennuuHa ([ICB) u ee xapakTepucTuky.

2. llonsatue HenpepriBHOH citydaiiHoi BennunHbl (HBC) u ee xapakrepuctuku

NN~

IIpakTnyeckas pabora

OK 01.
OK 02
OK 04
OK 05
OK 09




1. 3amucath pacnpeneneHus TUCKPETHOM CIy4ailHON BEIMYUHBI 3aJJaHHOM
CoJIepXKaTeIbHBIM 00pa3oM

[TonsiTie GUHOMHUATIBLHOTO paclpeAesieHUsI U ero IpUMEHEHHE.

[lonsiTHE rE€OMETPUUECKOTO pacTIpEAEIEHUS U €T0 IPUMEHEHHE

3anuch pacnpeereHus HBC, 3aJaHHOH co/iepKaTelIbHbIM 00pa3om

Brruncnenne xapakTepucTHK HCB, 33JJaHHON CBOMM paclpeiesieHUEM.

LlenTpanbpHas npezenbHas TeopemMa U ee MpruMeHEHHe.

Pemrenne 3aaa4 Ha BbIYMCICHUEC XapaKTCPUCTHK CJ'Iy‘IaI\/'IHI)IX BCJIINYHH

IS Il Il I

KonTtponbHnas padora Ne2

R[N

CamMocTosiTeIbHas paﬁoTa

Conepxanue y4eOHOro Marepuasa 8/5
Paznen 3 Bapuanuonsbie psabl 1 UX XapaKTEPUCTUKHI OK 01.
MaremaTnvecka TemaTnka yuyeOHBbIX 3aHATHI OK 02
51 CTATHCTHKA 1.Bapuaimonnsie psgpl. ['paduueckoe M300paKeHHE BapUALMOHHOTO Psija. OK 09
[Tokazarenu Bapuanuun
IIpakTnueckas padora
1. CocraBneHue SMIUPUIECKON QYHKIIMH pacipeesIeHHsI.

2. BbluncieHNE YUCIIOBBIX XapaKTEPUCTUK CTATUCTUYECKOIO paclpeaeIeHus

HTorosasi KOHTpoJIbHasi padoTa

WIN NN NN

CamocrosiTeJibHasi padoTa (penieHue 3a1a4)

KoncyabTanun 2

Bcero/CamocrositenbHbIX padotr/Koncyabraumii 52/20/2

[TocnenoBarenbHOE TeMAaTHYECKOE IJIAaHUPOBAHUE COjAEpKaHMs pabodell mporpaMMbl JUCIHUIUIMHBL, KajJeHAapHble 00beMbl, BUABI 3aHATHI, (HOPMbI
OpTaHU3aIH CAMOCTOATENIBHOM paboThl TAaK)KE KOHKPETU3UPYIOTCS B KaJleHAapHO-TeMaTHueckoM ruiane (Ilpunoxxenue 1)



3. ®OPMbI KOHTPOJIS1 U METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJISIIOINUE
INPOHEAYPbl OHEHUBAHMS SHAHUH, YMEHUHW, UIMEHU A IPAKTUYECKOT'O
OIIbITA, XAPAKTEPU3YIOIIUX DTAIIbI ®OPMUPOBAHUA KOMIIETEHIIUU

®onn omeHouHbIXx cpenctB (mamee — @OC) - KOMIUIEKT METOAMYECKUX W KOHTPOJIBHBIX
MaTepHaJiOB, HCIOJIb3YEMbIX IPU MPOBEACHUHM TEKYIIETO KOHTPOJS OCBOCHHS PE3YJIbTAaTOB
0o0ydeHust U mpoMmexxyTouHoi arrectanuu. @OC npegHazHaueH sl KOHTPOJISL M YIIpaBJICHUS
MPOIIECCOM MPUOOPETCHHSI O00YUYAIOUTUMUCST HEOOXOMUMBIX 3HAHWN, YMEHHH M KOMIETCHIIHA,
onpeneneHHbIX BO PI'OC (ITpmnoxenue Ne 2).

4. YCJIOBUYSA PEAJIM3ALIMHU JUCIIUITJIMHBI
4.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPHAJBHO-TEXHHYECKOMY 00eCIieYeHHI0

Peanuzanus nporpaMmbl JUCHMILTUHBI TPEOYET HATUUUS YUYEOHBIX ayAUTOPUIA

Aymutopust Ne 20. YueOHas aynuTopusi IJsl NPOBEICHHS: JIGKIMOHHBIX, CEMHHAPCKHX,
NPAKTUYECKUX 3aHATUH, YPOKOB, [UIsl TPOBEACHMS] TPYIIOBBIX U WHAMBHAYaJIbHBIX
KOHCYJIbTAIlMi, M TPOBENCHHUS TEKYLIEro KOHTPOJII M IMPOMEXKYTOUYHOH aTTecTaluH,
KYPCOBOTO MPOEKTUPOBAHMUSI (BBITTOTHEHHUS KYPCOBBIX padoOT)

VYueOHas meOeb, JOCKa.

Aymutopus Ne 144, YwraneHbid 3ai. [lomemenue st CaMOCTOSITEBHOW pabOTHI
00yJaromuxcs.

VYyebnas wmeOenb, y4eOHO-HAIJBSIIHBIC TOCOOMS, KOMIBIOTEPHI C JOCTYIIOM K CETH
«HUuteprer» 1 DUOC Ounnana

4.2. YueOHO-MeTOAHYeCKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCHUIIHHBI (MOIYJIS)

4.2.1. IlepeyeHb OCHOBHONM W [ONOJHHUTEJbHOH Y4eOHOH JuTepaTypbl, HEOOXOAUMOM 1JIs1
OCBOEHUS TMCHUILIMHBI (MOIYJIs1)

OcHoBHasi yueOHas1 iuTepaTypa:

1. I'mypman, B. E. Teopusi BeposiTHOCTEH M MaTeMaTW4ecKas CTaTUCTHKA : y4eOHHK Ui
CIIO / B. E. I'mypman. — 12-e u3g. — Mocksa : M3natensctBo FOpaiit, 2019. — 479 c. —
(Cepus :Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-00859-3. — Pexxum moctyma :
www.biblio-online.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-433406

2. ITono, A. M. Teopus BepoATHOCTEl 1 MaTeMaTHUYeCKas CTaTUCTHKa : yueOHuK /i CIIO
/ A. M. Tlonios, B. H. CotHukoB ; oz pexn. A. M. [lormoBa. — 2-e u3., ucnp. u gomn. — MockBa
: M3parenscTBO FOpaiit, 2019. — 434 ¢. — (Cepus :[Ipodeccuonanbnoe oOpa3oBaHue). —
ISBN 978-5-534-01058-9. — Pexum goctyma : www.biblio-online.ru/book/teoriya-
veroyatnostey-i-matematicheskaya-statistika-433536

3. Kanununa, B. H. Teopus BeposTHOCTEH M MaTeMaTHYECKasi CTATUCTHKA : YYEOHMK IS
CIIO / B. H. Kanununa. — 2-e u3j., nepepad. u non. — Mocksa : U3garensctBo FOpaiit, 2019.
— 472 c. — (Cepus :IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-8773-7. —
Pexxum gocryma @ www.biblio-online.ru/book/teoriya-veroyatnostey-i-matematicheskaya-
statistika-433801

JlonoJiHUTeIbHbIEe HCTOYHMKH:

1. IBameB-Mycaros, O. C. Teopust BeposSTHOCTEH 1 MaTeMaTHYECKasi CTATUCTHKA : yYeOHUK
u npaktukym g CIIO / O. C. UBameB-MycaroB. — 3-e¢ u3a., ucnp. u aon. — Mocksa :
NznarensctBO IOpaiit, 2019. — 224 ¢. — (Cepus :Ilpodeccuonanbroe oopazoBanue). — ISBN
978-5-534-02467-8. — Pexum noctyma : www.biblio-online.ru/book/teoriya-veroyatnostey-i-
matematicheskaya-statistika-433404

2. Kanman, FO. . Teopus BepoATHOCTEH M MaTeMaTuyeckas cratuctuka. [Ipumepsi c
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pemenusivu : yaeonuk st CITO / FO. S, Kanman. — Mocksa : M3parensctBo FOpaiit, 2019. —
130 c. — (Cepus :Ilpodeccuonansuoe oopaszoBanne). — ISBN 978-5-534-10083-9. — Pexum
JoCTyma www.biblio-online.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-
primery-s-resheniyami-434011

3. Kauman, 1O. f. Teopust BeposTHOcTE M MaTemaTuueckas craTucTuka. IIpumepsl c
pemieHusMA : y4eOHMK s mpukiagHoro OakamaBpuata / FO. f. Kamman. — Mocksa :
WznparensctBo FOpaiit, 2019. — 130 ¢. — (Cepus :YuauBepcuteTsl Poccun). — ISBN 978-5-
534-10082-2. — Pexum pgocrtymna www.biblio-online.ru/book/teoriya-veroyatnostey-i-
matematicheskaya-statistika-primery-s-resheniyami-433980

4.2.2. IlepeueHb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«AuTepHer» (majsee - cerb «UHTEpHET»), HEOOXOAMMBIX JIsi OCBOCHHMS IMCIHUILIUHBI
(MoxyJis)

Ilepeuensb norosopos IbC u B/|

Cpox
HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM PeKBU3MTOB aefcTBus
JOKYMEHTA
Horosop Ha moctym k OBC ZNANIUM.COM wmexnmy YYHuT B mume C
mupektopa C® YYHuT u OO0 «3nanuym»Ne 1151-56¢ ot 11.07.2023 12.07.2023
o
11.07.2024
Horosop Ha moctym k DBC ZNANIUM.COM wmexnmy YYHuT B mume C 28.08.2023
mupektopa CO YYHuT u OOO «3nanmym»Ne 223/801 ot 23.08.2023 N
(mpemoctaBieHue moctyma K Komwiekmum ODY  «DenepanbHBIH TIEepedeHb 110
27.08.2024
y4eOHUKOB n31aTenbeTBa «lIpoBeneHne»
Horosop Ha noctyn k ObBC «3bC IOPAUT» (momnas komreknus) mexay | C 03.03.2024
YVYHuT B mune mupekropa CO YYHuT m OOO «3OneKTpOHHOE HM31aTEIbCTBO 1o
“- FOPAWT» Ne 1/24-36¢ ot 01.03.2024 . 02.03.2025
Q Jlorosop Ha goctyn k ObC «YHuBepcurerckas 6mbnuoTeka omnaita» mexay | 01.10.2023
Q YVYHuT «Hexcmenua» Ne 223-1279 ot 26.09.2023 o
N 30.09.2024
S Horosop Ha moctyn k OBbC «Jlamp» Mexny YYHuT wm msmarennctom | C 08.08.2023
= «JIaap» Ne OI'3-1033 ot 20.07.2023 ()
' 07.08.2024
= JloroBop Ha IOCTYN K JJIEKTPOHHBIM HM3AaHUSAM B cocTaBe 0Oas3bl manHbeix | C 01.01.2024
= «HAYYHAS OJIEKTPOHHAS BUBJIIMOTEKA eLIBRARY.RU» wmexmy 1o
S YVYHuT u OO0 H3B Ne OI'3-1696 ot 04.12.2023 30.12.2024
; HoroBop Ha BJI muccepraumit Mexny YYHuT u PI'B Ne 223-997 ot | C 10.08.2023
11.07.2023 ()
09.08.2024
Horosop o nogkmouenny kK HOb u o mpenocraBnennn noctymna Kk 00beKTaM
HOb wmexny baml'V B muune nupektopa CO bamlV ¢ ®I'BY «PI'b» Ne
101/H2b/1438-IT ot 11.06.2019 C11.06.2019
JomonHuTensHoe cornamienue Kk goropopy 101/HOB/1438-m ot 11.06.19 r. 1o
00 W3MCHEHHMU CTOPOHBI JOTOBOpa BCIEACTBHE peopranmzanuu B ¢opme | 10.06.2024
npucoenuaenus mexay Y YHuT B mume mupekropa CO YYHuT ¢ ®I'BY «PI'b»
0114.02.2023 .
Horosop Ha noctyn k 35C BOOK.ru (moctyn k yueOHHKY: OCHOBBI pOCCHICKOI
rocyJapCcTBeHHOCTH : yueOHUK / A. B. Manbko, A. A. Bunkos, B. B. I'ypses [u C23.10.2023
np.] ; mox pen. A. B. Manbpko. — Mocksa : KaoPyc, 2024. — 263 c. — ISBN e
978-5-406-12322-5) mexxmy YYHuT B nutie aupekropa CO YYHuT u OO0 1 51 (2)02 4
«KuoPyc menna» Ne 75 ot 23.10.2023 1. o




4.3.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTH, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU
o0pa3oBaTe/IbHOr0 Mpolecca MO0 [IUCHUIIMHE, BKJIOYasi NepeyeHb MPOrpaMMHOIO
obecrevyeHusi 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HE00OXOAUMOCTH)

HaumeHoBaHMe MPpOrpaMMHOro odecredeHust

Mathcad University Classroom Perpetual-15 Floating.

Office Standard 2007 Russian OpenLicensePackNoLevelAcdme
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IMPUJIO)KEHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIEI'O OBPASOBAHMA 5
«YOUMCKUU YHUBEPCUTET HAYKHU 1 TEXHOJIOI' M »

CrepauTamakckuil pumuan

Komnemx

KanennapHo-remaTuyeckuii njian

M0 IUCLUILINHE EH.03 Teopus eepoamuocmeii u mamemamuyecKkas Camucmuka
CHEIUATbHOCTh
09.02.07 Hugpopmayuonnvie cucmemol u npocpammuposanue
KOJl HAaMMEHOBAHHE CTIEIIMAIIBHOCTU
KBTI (DUKAITHS

Cneuuafmcm no um[)opmauuouubm cucmemam

PazpaboTunk (cocTaBuTENH)
npenoodasamens evicuiell KAmezopuu
JImumpueea C.I.
ydeHasl CTeTNeHb, yIYCHOE 3BaHHE,
kareropus, ©.1.0.

Crepinnramak 2024
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No | HaumeHoBaHM€e pa3feinoB U TEM Kon- | Kanegma | Bun Jomariaee
n/m BO pHBIE 3aHATUS 3a/1aHue
4acoB | CPOKHU
W3y4eHU
st (TI1aH)
Paznes 1. DineMeHThI KOMOMHATOPUKH ¥ TEOPHH BEPOSITHOCTEH
1. | OcHoBHBIE MOHSTHS teopuu | 2/2 Jlexms 1 pelieHue 3aaau
BeposTHOCTe. [Tone coObITHIA.
Teopembl COKEHHSI U YMHOXKEHUS
BEPOSATHOCTEMN
2. Crnyuaitabie coObrTust. Knaccuueckoe | 2/4 Jlexumnsa 2 | pemieHue 3a1a4
ONpEeCIICHUE BEPOSATHOCTEMN
3. | Kombunaropuka. [Ipumenenue npasui 2/6 MPAaKTHYECK | pelleHUE 3aaa4
KOMOWHATOPHUKHU TIPU PEIICHUHN 3a/1a4 o¢e
3ansTuel
4. Pemenne 3amay mo BEIYUCICHHUIO 2/8 NPaKTHYECK | pELICHHE 3a/1a4
BEPOSITHOCTH C IIOMOIIBIO oc
KOMOWHATOPHBIX (HOPMYI. 3aHATHE2
5. Pemrenue 3aga4d ¢ UCIIOIb30BaHUEM 2/10 NPaKTHYECK | pELICHHE 3a1a4
TEOPEM CIOKEHUS U YMHOXXCHUS o¢
BEPOSITHOCTEN 3aHsTHe3
6. | ®opmyna NOJTHOW BEPOSITHOCTH. 2/12 Jlekuus 3 | pemieHue 3aaau
®opmyna baneca
7. Pemenne 3amay Ha BEIYHCIICHHE 2/14 HPaKTHYECK | pELICHHE 3a/1a4
BEPOSTHOCTH C IOMOIIBIO (POPMYITBI o€
MTOJTHOW BEpOSITHOCTH M (popmyiibl baiieca sansTHEd
8. | BpruncineHue BEpOSITHOCTEN CIIOKHBIX 2/16 Jlexunsd pelieHue 3a1a4
COOBITHI
9. | Cxema bepuymmu. ®opmyna bepuymmm. | 2/18 Jlekuust 5 | pemienue 3agad
Brruucnenue BeposaTHOCTEH COOBITHI B
cxeme bepryim
10. | Pemenue 3aga4 Ha BBIYHUCIICHUE 2/20 IMpakTtnuec | pemieHue 3aaa4y
BEPOSITHOCTH C IIOMOIIBIO (hopmyIT Ko¢€
BepHysu. 3aHATHES
11. | 'eomeTpuueckoe U akCHOMaTUYECKOE 2/22 Ilpaktuuec | permeHue 3ama4d
OIPENICIICHNUC BEPOSITHOCTH Kasd
paboTab
12. | KonTpoabHas pabora Nel 2/24 Ipaktuec | [ToBTOPUTH
Kasg MIPONIEHHBIN
pabora? MaTepHa
Pa3nen 2 Buabl ciayyaiiHbIX BeJIHYUH
13. | duckpernas ciayvaitnas senuuuna (JICB) | 2/26 Jlekuus 6 | perieHue 3agau
1 €€ XapaKTePUCTUKHU
14. | IlonsiTHe HENpPEPHIBHON CITyyaitHON 2/28 Jlexnms/ pelieHue 3agay
BennuuHbl (HBC) u ee xapakrepuctuku
15. | 3anucarb pacrpeaesieHus JUCKPETHOU 2/30 IMpakTtnuec | pemieHue 3aaa4y
CIIy4ailHOM BEJTMYMHBI 3aIaHHOMN Ko€
cojiepKaTeIbHBIM 00pa3oM 3aHsTHEd
16. | IlousiTe OMHOMHAIILHOTO 2/32 [IpakTuec | pernreHue 3aaaq
pacrpeeiCcHus U €ro IpUMEHCHHUE. Kasd
paboTa9
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17. | IloHsiTHE TEOMETPUUYECKOTO 2/34 IIpaktuuec | permeHue 3ama4d
pacrpeeicHus U €ro IPpUMCHECHHUE. Kasd
pabotalQ
18. | 3anuck pacnpeneneHus HBC, 3aIaHHOMN 2/36 IIpaktuuec | permeHue 3ama4d
COJIEPKATEIBHBIM 00pa3oM Ko€
3ansTuel 1
19. | BeruncieHne xapakTepUCTHK HCB, 2/38 Ilpaktuuec | pemeHue 3ama4d
3aJJaHHOM CBOMM PAaCIpPEAECICHUEM. Koe
3aasTHE]2
20. | LlentpanpHas npenenbHas Teopema u ee | 2/40 [paktudec | pemieHue 3agau
IIPUMEHEHUE. Ko¢€
3ansTuel 3
21. | Pemenune 3ama4 Ha BEIYHUCIICHUC 2/42 IIpaktaec | pemnieHue 3agaq
XapaKTEPUCTUK CIIyYalHbIX BEJTUYHH. Ko¢C
3anstuel4
22. | KonrponbHas padora Ne2 2/44 IMpakTuuec
Koe
3aHsaTuelS
Pa3gen 5. MaremaTnueckasi CTAaTHCTHKA.
23. | 3agaun 1 METOILI MATEMATUUECKOH 2/46 Jlexuus 8 peuieHue 3aaa4y
CTAaTUCTUKH. UHMCIIOBBIE XapaKTEPUCTUKHU
BApUALIMOHHOTO psija.
24. | CocraBieHue SMIUPHUIECKON QYHKIIUU 2/48 [IpakTuec | pernreHue 3aaaq
pacnpeneacHus. Kadg
pabotal6
25. | BoluncneHnue YnuciaoBhIX XapakTepucTuk | 2/50 IMpaktnuec | pemieHue 3aaa4y
CTAaTUCTUYECKOTO pacIpeaeIICHUS Kas pabora
17
26. | toroBast KOHTpOJIbHAS 2/52 IpakTHaec
Kas pabota
18
Bcero yacos 52
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IMPUJIO)KEHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHHUE BBICIIEI'O OBPASOBAHMA 5
«YOUMCKUU YHUBEPCUTET HAYKU 1 TEXHOJIOI' M »

CrepauTamakckuil pumman

Komnemx

DoH/I OLIECHOYHBIX CPECTB

110 JUCLUIUINHE EH.03 Teopusa eéeposamnocmeii u mamemamuyeckas CmamucmuKa

Mamemamuueckuii u 00WUIl eCMecCmEeHHOHAYYHbBLI YUK, 00A3AMeIbHaAA YACMb

UK TUCHIUTIIMHBI M €T0 YacTh (00s3aTeIbHas, BApUaTHBHAS)

CTIEUATBHOCTD
09.02.07 Hughopmayuonnwvie cucmemul u npozpammuposanue
KOJI HaMMEHOBAHHE CTICIIUATBHOCTH
KBaTH(UKAITUS

Cneuua.zmcm no und)opmauuonnbm cucmemam

Pa3paborunk (cocTaBUTEIND)
npenodasameiy 8vicuiell KAmezopuu
JImumpueea C.I.
ydeHasl CTeTNeHb, yIYCHOE 3BaHHE,
kareropus, ®.1.0.

Crepauramak 2024
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB
1. O0aacTh NPpUMEHEHUs
®onp oneHouHbIX cpeacTB (POC) npenHazHadyeH ISl IPOBEPKH Pe3yIbTaTOB OCBOEHUS
muctumuiniabel «Teopust BeposTHOCTEW W MaTeMaTHuecKas CTAaTHUCTHKa», BXOJAIIEH B COCTaB
IPOTPaMMBbI ITOATOTOBKH CIIEIIMATUCTOB CPEIHEr0 3BEHa 110 crieruanbHocTH «HpOopMamonHele
CUCTEeMBl M MporpamMmmupoBaHue». Padora oOy4yawmmxcss BO B3aMMOJEHCTBUM €
npemnojaBarteieM 52, Ha caMOCTOATENbHYIO padoTy 20.
2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CHMILINHBI
@®OC mno3BoJIIET OLEHUTH CIEAYIOIIME PE3yNbTaThl OCBOCHMSA IUCUUIUIMHBI «Teopus
BEPOATHOCTE M MareMmaTuyeckash CTaTUCTUKa» B cooTBercTBUU ¢ PI'OC cnenuanbHOCTH
«H(popMaIIMOHHBIE CUCTEMBI M TPOrPaMMUPOBAHUE!
yMeHHs:
- pacmo3HaBaTh 3agady W/WIM TpobieMy B NpPo(ecCHOHANBHOM H/HIM COLUAIBHOM
KOHTEKCTE;
- aHAJIM3MPOBATH 33/1a4y W/HIU MPOOJIEMY U BBIIACIATH €€ COCTaBHbBIC YaCTH;
- OIpENeNATh 3TaIbl PEIICHUs 3a/1a4H;
- BBIBIATH U 3(()EKTUBHO HMCKATh MHPOPMALHUIO, HEOOXOIUMYIO Ul pEIICHHs 3aJa4u
U/ TPOOIIEMBI;
- COCTaBUTH IIJIaH JEHCTBUS; ONIPEEIUTh HEOOXOJMMBIE PECYPCHI;
- BJIQJIETh aKTyaJIbHBIMH METOAaMH paOOThI B MPOodeCCHOHATBHON H CMEKHBIX cdepax;
- peann30BaTh COCTaBICHHBIN IUIAH;
- OLIGHHWBATh pe3ylbTaT W IMOCIEACTBUS CBOMX JEHCTBHI (CaMOCTOATENBHO WU C
MOMOIIIbIO HACTABHUKA)
- OmpeneisaTh 3a7aud Ui MOMCKa MHGOpMaUH; ONpeaesTh HEOOXOAUMbIE MCTOYHUKU
UH(OpMaLINK; TNIAHUPOBATH IPOIIECC TTOUCKA,;
- CTPYKTYPHPOBaTh MOJIy4aeMyro HH(pOpMaIIHIO;
- BBIICNATH HauOoliee 3HAUMMOE B IepeyHe HH(POPMALMHU; OLIEHUBATh MPAKTHYECKYIO
3HAYUMOCTb PE3yJIbTAaTOB IMOUCKA; OPOPMIISITH PE3yIbTaThl TOUCKA;
- OpPraHu30BBIBaTh PadOTy KOJJIEKTHBA M KOMAaHJIbI, B3aUMOJCHCTBOBATh C KOJIJIETAMH,
PYKOBOJCTBOM, KIIMEHTaMH B X0/1€ TPO(HeCcCHOHATLHOUN NesTeIbHOCTH;
- TPaMOTHO H3JaraTb CBOM MBICIM U O(QOPMIATH JOKYMEHTHI MO MpOo(hecCHOHAIBHOM
TEeMaTHKEe Ha TOCYAapCTBEHHOM SI3bIKE, IPOSIBIATH TOJIEPAHTHOCTH B pab0YeM KOJUIEKTHBE;
- IPUMEHSATH CPEACTBa MH(POPMAITMOHHBIX TEXHOJOTHH JJIsl pereHus TpoecCuOHaTbHBIX
3ajady;
- ICIOJI30BaTh COBPEMEHHOE MTPOrpaMMHOE 0OecrieueHHe;
- MOHMMAaTh OOIIUII CMBICT YETKO MPOU3HECEHHBIX BBICKA3bIBAHUN HA U3BECTHBIE TEMBbI
(mpoteccroHanbHBIE U OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30BbIe MPO(ECCHOHAIBHBIE TEMBI,
- y4acTBOBaTh B JMaJlorax Ha 3HAKOMbIe 00mMe U MpodeccuoHalbHbIE TEMbI; CTPOUTh
IPOCThIE BBICKa3bIBaHUS O ce0e 1 0 CBOEH MpohecCHOHAbHON AEATEIbHOCTH;
- KpaTKO 0OOCHOBBIBATh U OOBSICHUTH CBOM JICHCTBHS (TEKYIIHE U TIJIAHUPYEMBIE);
- mMcaTh TPOCThIE CBS3HbIE COOOINEHUS Ha 3HAKOMBIE WM HHTEPECYIOIIHe
poeCCHOHAITBHBIC TEMBI.

3HAHMSA:

- aKTyaJlbHBIA TPO(ECCHOHANBHBIA M COIMAIbHBIA KOHTEKCT, B KOTOPOM IPHUXOJIUTCS
paboTaTh U KHUTh;

- OCHOBHbIE€ MCTOYHHKM HH(POpPMALMU W PECypChl Ui pemieHHs 3aaad ¥ HpoljieM B
po¢eCCHOHAIBHOM W/HUJTH COIIMAIBHOM KOHTEKCTE;

- aJITOPUTMBI BBITIOJHEHUSI pa0bOT B MPO(eCcCHOHAIBHOM U CMEXHBIX 00J1acTsX;

- METOJIbI paboTHI B MPOGECCHOHATHFHON U CMEXKHBIX cdepax;

- CTPYKTYpY IUIaHa JUIS PeLICHHs 3a1a4;

- IOPAZIOK OLIEHKH PEe3y/bTaTOB PELICHUs 3a/1a4 NPOPECCUOHATIBHOM 1eATEIbHOCTH
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- HOMEHKJIATypbl WH()OPMAIMOHHBIX HMCTOYHUKOB, MPUMEHSIEMBIX B MPOQPECCHOHATBHON
NeSITeTbHOCTH;

- IPUEMBI CTPYKTYPUPOBaHUS HH(DOpPMAIIHH;

- ¢popmar odopmiieHHsI pe3yabTAaTOB ITOMCKa HH(pOpMaInu;

- TICUXOJIOTHYECKUE OCHOBBI JIEATEILHOCTH KOJUICKTHBA, IMICUXOJIOIMYECKHE OCOOCHHOCTH
JMUYHOCTH;

- OCHOBBI IPOCKTHOH J1EATENLHOCTH;

- 0COOCHHOCTH COITHATLHOTO U KYJIBTYPHOTO KOHTEKCTA;

- mpaBuiIa 0OPMIICHHS TOKYMEHTOB U TIOCTPOCHUS YCTHBIX COOOIICHUIA;

- COBpPEMEHHBIE CPEJICTBA M YCTPOWCTBAa MH(POPMATHU3AINH;, MOPSIOK UX NMPUMECHEHUS H
nporpamMMHoe o0ecrieyeHre B popecCHOHATBHOM 1A TeIbHOCTH

- IpaBHJIa IOCTPOCHUS TIPOCTHIX M CIOXKHBIX MPEITIOKEHUN Ha MPO(HECCHOHALHBIC TEMBI,

- OCHOBHBIE O0NICYNOTPEOUTENBHBIC TTIAroJbl (ObITOBAs U TPO(ecCHOHANbHAS JICKCHKA),

- JIKCHYECKUH MUHUMYM, OTHOCSIIMICS K ONMUCAHUIO MPEIMETOB, CPEIACTB M MPOIECCOB
npohecCHOHATLHOM 1A TEIILHOCTH;

- 0COOCHHOCTH MPOU3HOIICHUS;

- MpaBUJIa YTCHUS TEKCTOB MPO(EeCCHOHATLHOM HAMIPABICHHOCTH.

BrlenepeuncieHnble yMEHUs, 3HaHUS HAIIpaBlIeHbl Ha (OPMUPOBAHUE Y 00YUaAIOIIUXCS
CIEAYIOIUX 00IMX KOMITeTeHIUIi:

OK 01. Beibupath crioco0sl penieHus 3aaad npohecCuoOHaTbHON JesITeIbHOCTH TPUMEHUTENHHO
K Pa3JIM4HBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalW3a W HWHTEpIpETaluu
UHpOpMaLUU, U UHPOPMALMOHHBIE TEXHOJOIUU JUIS BBIIOJIHEHUs 3ajad NMpodeccCHoHaIbHOU
JESATENBHOCTH.

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATh U PabOTATh B KOJIJICKTHBE U KOMAH]IE

OK 05. OcymecTBiiTh YCTHYIO U INUCBbMEHHYIO KOMMYHHUKAIMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIHTYPHOTO KOHTEKCTA.

OK 09. Ilonp3oBarbcs MNpo(heCCHOHAIBHOM JTOKYMEHTAalMeH Ha TOCYAapCTBEHHOM H
MHOCTPaHHOM SI3bIKaxX

3 ®opMbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS AUCHUILINHBI

KoHTpOIb U OLIEHKa pe3ynbTaTOB OCBOCHMSI — 9TO BBISIBICHHE, N3MEPEHUE U OLICHUBAHHE
3HAaHUH, yMEHUH U (POPMUPYIOMIKXCS OOLTMX KOMIIETCHIIMN B paMKaX OCBOSHUS TUCIIUITIIMHBI.

B coorBercTBUM ¢ y4ueOHBIM mmaHoM creruanbHocTH 09.02.07 MHpOopManmnoHHbBIE
CHCTEMBI U IPOTPaMMHUPOBAaHUE U paboueil mporpaMMoiil TUCHMILIHHEI «Teopus BeposTHOCTEH 1
MaTeMaTH4YeCKasl CTAaTUCTHKa» IPENYCMAaTPUBACTCA TEKYIUMH M IHPOMEXYTOYHBI KOHTPOJIb
pe3yJIbTaTOB OCBOEHUSI.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymuit KOHTPOJIb YCIEBAEMOCTH MPEACTABISAET CO00I MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSKEHUH Kypca 00ydeHHU .

Texymmii KOHTPOJIb pe3yabTaTOB OCBOEHHS IMCLUIUIMHBI B COOTBETCTBUU C paboueit
IPOTrpaMMOM TUCIMITIIMHBI IPOUCXOAUT IPU MCIIOIB30BAaHUM CIEAYIOUIMX 005S3aTeNIbHBIX (OpM
KOHTPOJISL:

- IPOBEPKa BBIMOIHEHUS KOHTPOJIBHBIX padoT.

Bo Bpems mpoBeneHHsI y4eOHBIX 3aHATHI JTOTOJHUTEIBFHO MCHONB3YIOTCS CIEAYIOIINE
(OpMBI TEKYILIEr0 KOHTPOJISI — YCTHBIM OMpoc, pelieHne 3a1ad.

IlepeyeHb NpakTHYECKUX padoOT
IIpakTnueckas padora Nel «KomOunatopuka. IlpuMeHeHne npaBuil KOMOMHATOPUKU
IIPY PELICHUH 3a/1aW»
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IIpakTnuyeckas padora Ne2 «PemeHue 3amad 1O BBIYMCIEHHUIO BEPOSTHOCTH C
MTOMOIIbI0 KOMOMHATOPHBIX (OPMYIDY

IIpakTnueckas padora Ne3 «PemeHue 3a1ad ¢ UCIOJIB30BAHUEM TEOPEM CIIOKEHUS U
YMHO>XEHUS BEPOSITHOCTEN»

IIpakTnueckas padora Ned «Pemenue 3aa4 Ha BBIYMCIEHUE BEPOSATHOCTH C IIOMOILBIO
(bOopMYyJIBI TTOTHOM BEpOSATHOCTH U hopmyinsl baiiecay

IIpakTnueckas padora NeS «Pemenue 3aa4 Ha BBIYMCIEHUE BEPOATHOCTH C TIOMOILBIO
dbopmyn bepryau.»

IIpakTnueckas paGora Ne6 «I'eomeTpuueckoe M aKCMOMATUYECKOE OIPENEICHUE
BEPOSTHOCTH»

IIpakTnueckas padora Ne7 «3ammcarh pacnpeneieHusl AUCKPETHOW —ciydaiiHOM
BEJIMYMHBI 33/IaHHOMN COZEP KaTeIbHBIM 00pa3oM»

IIpaktnuyeckass padora Ne§ «lloHsTHE OMHOMHAIBHOTO pacIpeesieHus] U €ro
IPUMEHEHHE»

IIpakTnueckas padora Ne9 «lloHATHE TEOMETPUYECKOTO pACHpPENENEHUs U €ro
IPUMEHEHHE»

IIpakTnueckas padora NelQ «3anuce pacnpeneneHus HBC, 3aJaHHOW COAEP KATEIbHBIM
obpazom»

IIpakTnuyeckas padora Nell «BprunciaeHue XapakTEpUCTHUK HCB, 3aJaHHOM CBOMM
pacrnpeseneHueM.»

IIpakTnueckas padora Nel2 «lleHTpanbHas npeaenbHas TeopemMa U €€ IPUMEHEHUE.»

IIpakTuyeckas padora Nel3d «PemeHne 3agad Ha BBIUYHMCICHUE XapPaKTEPUCTUK
CIIy4alHBIX BEJIMYUH»

IIpakTuyeckasi padora Nel4 «CocTaBieHne SMIUPHICCKON PYHKITUN pacTIpeIeTICHUS.»

IIpakTnueckas  pabdora  Nel5  «BbluMcneHue  YHMCIIOBBIX — XapaKTEPUCTUK
CTAaTUCTHUYECKOTO PACHIPEACIICHHSD

IIpakTuyeckas  padora Nel  «KomOunaropuka. IIpuMeHeHne  mpaBmJI
KOMOMHATOPUKHU NPH PELIEHUM 32/1aD)
3ajaum HA MOJACYET YHUCJIA pa3MelleHn i

3apava 1. Y mamsl 2 s650ka u 3 rpymm. Kaxapiii eHb B TeUeHUE S5 THEW MOApS OHA
BBIJIAET 10 01HOMY PpyKTYy. CKOIBKUMH CIIOCOOAMHU 3TO MOXKET OBbITh CAETaHO?

3apaua 2. [Ipenmpusitue MOXET TMPEAOCTaBUTh pabOTy MO OJHOW CIeNHaTIbHOCTH 4
JKEHIIIMHAMU, TI0 JAPYroi - 6 MyKYMHaM, MO TPEThei - 3 pabOTHUKAM HE3aBHCHMO OT TOJA.
CKOIBKMUMH croco0aMu  MOXKHO —3aloJHAThL BaKaHTHBIE MeCTa, €Ciau umerorcs 14
MPETEHACHTOB: 6 KEHIIUH U 8 MYX4UUH?

3anaua 3. B maccaxxupckom noesne 9 BaronoB. CKOJBKUMHU CITOCOOAMU MOYKHO paccaauTh B
noeszie 4 JyenoBeka, Mpy YCIOBUHU, YTO BCE OHU JIOJDKHBI €XaTh B Pa3IMYHBIX BaroHax?

3agaua 4.B rpynne 9 uyenoBek. CKOJIBKO MOXHO 00pa30BaTh pPa3HBIX MOATPYII MpPU
YCIIOBUH, UTO B MOATPYIIITY BXOAUT HE MEHee 2 4eIoBeK?

3apaua 5. ['pynmny u3 20 cTyAeHTOB HYKHO pa3lieuTh Ha 3 Opurajibl, MpUYeM B TEPBYIO

Opurajy IOJDKHBI BXOOUTh 3 4eloBEKa, BO BTOPYIO — 5 u B TpeTbto — 12. Ckonbkumu
croco0amMM 3TO MOXKHO CJIENIaTh.
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3agaua 6. [n1 yyactus B KoMmaHae TpeHep orOupaer 5 MambuukoB u3 10. Ckonbkumu
criocobamMM OH MOKeT c¢(hOpMHUpPOBaTh KOMaHJy, €CIU 2 ONPEIENICHHBIX Majlb4MKa JOJKHBI
BOMTHU B KOMaHy?

3agaya 7. B mmaxmMaTHOM TypHHMpE IPUHUMAIM y4acThe 15 maxmMaTUCTOB, IpUUYEM KaX bl U3
HUX CBhITPall TOJbKO OJHY MAapTUIO C KaXJbIM M3 OCTalbHbIX. CKOJBKO BCEro MapTUH ObLIO
CBIFPAHO B 3TOM TypHHpE?

3agaua 8. CKONBKO pa3IMYHBIX ApoOeil MOXKHO COCTaBUTh W3 uucen 3, 5, 7, 11, 13, 17 Tax,
YTOOBl B KaXAyl0 JpoOb BXOAMIM 2 pa3nuuHbiXx uucia? CKOJIbKO Cpeau Hux Oyner
NpaBUIIBHBIX Apo0eii?

3agaua 9. CKOJIBKO CIIOB MOXHO MOJYYUTh, IEpECTaBiIsis OyKBHI B cioBe ['opa u UucTUTYT?

3apaua 10. Kakux uucen ot 1 o 1 000 000 Gosbmie: TeX, B 3alMCH KOTOPBIX BCTPEUACTCS
CAUHUIa, U1 TCX, B KOTOpBIX OHAa HC BCTpG‘-IaeTCH?

18



3agaun Ha MOACYET YHCJIA NnepeCcTaHOBOK

3anaua 1. Y mamsl 2 si6510ka 1 3 rpymm. Kax sl 1eHb B TEUSHHUE 5 JHEH MOIPs] OHA BBIIAET
1o ogHOMY (ppykTy. CKOTBKHMH CITIOCOOAMH 3TO MOXKET OBITh CAeNIaHO?

3agaua 2. [Ipenmpusrue MOXET NPEAOCTaBUTh padOTy MO OJHOM creuuanbHocTH 4
’KEHILIMHAMU, TI0 IpYroi - 6 My>KYMHaM, 10 TpeTbel - 3 paboTHUKAM HE3aBUCHUMO OT IOJIA.
CKOJIBKUMH cIoco0aMH MOJKHO 3alOJIHUTh BaKaHTHBIC MeCTa, €ClIM uMeroTcs 14
MIPETEHACHTOB: 6 JKEHIIUH U 8 MYX4HH?

3agauya 3. B maccaxupckom mnoesne 9 BaroHoB. CKOTBKUMHU CIIOCOOaMU MOYKHO paccaauTh B
noesfie 4 4yenoBeKa, Py YCIOBUH, YTO BCE OHH JIOJDKHBI €XaTh B PA3JIMYHBIX BaroHax?

3agaua 4.B rpynne 9 uenoBek. CKOJIbKO MOXKHO 00pa3oBaTh pa3HbIX MOATPYII MpPU
YCIIOBUH, YTO B MOATPYIITY BXOAUT HE MEHEE 2 UEIOBEK?

3agauya S. ['pynny u3 20 CTyAEHTOB HYKHO pa3feluTh Ha 3 Opurajabl, IpuYeM B IMEPBYIO
Opurany JODKHBI BXOJIUTH 3 4eJIOBEKa, BO BTOPYO — 5 U B TpeThio — 12. CKOJbKUMHU
Croco0amMM 3TO MOXHO CJIENAaTh.

3apaua 6. Jlns yyactus B KomaHzie TpeHep otOupaeT 5 manmbunkoB w3 10. CKOIbKUMH
crioco0amMu OH MOXKET c(hOpMHUPOBATh KOMaHIy, €CIU 2 ONpPEICNCHHBIX Malb4MKa JOJKHBI
BOWTH B KOMaHAy?

3agava 7. B maxMaTHOM TypHHpE IPUHUMAIM y4acTHe 15 maxMaTucToB, IpuyYeM KaxIablid U3
HUX CHITpajl TOJBKO OJHY MapTHUIO C KaXIbIM M3 OCTAIbHBIX. CKOJBKO BCEro MapTHil OBLIO
CBITPAHO B 3TOM TypHHpE?

3apaua 8. CKOJIBKO pa3IudHBIX ApOoOEH MOXXKHO COCTaBUTH M3 yucen 3, 5, 7, 11, 13, 17 rax,
4ToObl B KaXIyl0 ApoOb BXOAWIM 2 paznuuHblx yuciaa? CKOJBKO cpeid HHUX Oyner
MPaBUIBHBIX Jpobeii?

3agauya 9. CKOJIBKO CJI0B MOYKHO MOJTYYHTh, TIepecTaBisist OykBbl B ciioe ['opa u MHcTtuTyT?

3agaua 10. Kakux ymcen ot 1 no 1 000 000 Gonbie: TeX, B 3alMUCU KOTOPHIX BCTpEYaeTcs
€MHMIIA, WIH TeX, B KOTOPBIX OHA HE BCTpevaercs?

3agaun HA MOACYET YHCJIA COYECTAHUI
3amava 1. CKOJIBKUMU CIOCO0AMU YUTATENh MOXKET BRIOpATh 3 KHUTH U3 57

Pemenue. MckomMoe ymncio cnoco0oB PaBHO YHCITY 3-3IEMEHTHBIX IMOJIMHOXKECTB 5-3JICMEHTHOT'O
MHO>KECTBA:

3amava 2. CKOJIBKUMU CIIOCO0aMu U3 7 YEIOBEK MOKHO BBIOpaTh KOMHCCHIO, COCTOSIIYIO U3 3
4eI0BeK?
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Pemenue. UToObI paccMOTpPETh BCE BO3MOXKHBIE KOMUCCHH, HY’)KHO PaCCMOTPETh BCE
BO3MOKHBIC 3-3JIEMECHTHBIC TTOIMHOKECTBA MHOKECTBA, COCTOSIIET0 M3 7 yelloBek. MickoMmoe
YHCIIO CIIOCOO0B paBHO

7.6 -
(oF _765 =35
123 ,

3amaua 3. B TypHupe npuHUMaH yyactue !l mmaxmaTHCTOB, M Kaxble 2 IaXMaTHCTA
BcTpeTHiuch 1 pas. CkonbKo mapTuii O6U10 B TypHHUpE?

Pemenue. [lapTuii 6bU10 CHITPAHO CTOJBKO, CKOJIBKO MOXKHO BBIICTHTD 2-3JIEMEHTHBIX
TOIMHOKECTB B MHOKeCTBe U3 11 snemMeHTOB, TO €CTh

c? _n(n- 1)
1-2

n

3amaua 4. B CKOIBKHX TOUKAX TIEPECEKAIOTCS JUATOHAIM BBITYKJIOTO 1! -yronbHuKa, eciu
HUKAKHE 3 U3 HUX HE MEPECEKAIOTCS B OJTHOM TOUKE?

Pemenne. Kaxnoii Touke nepeceueHns AByX AMAroHalnei CoOTBETCTBYeT 4 BepimHbl /1 -

YrOJIBHEKA, a KakabM 4 BepmiHaM /1 -yronsauka cooteTcTBYeT | TOUKa MepecedeHns (ToUKa
IIEpPECEUCHMS] IUaroHajIe YeTbIpEXyTOJIbHUKA C BEPIIMHAMHU B JaHHBIX 4 Toukax). [Toaromy

YHCII0 BCEX TOUEK MepecedeH s PaBHO UHCITy CIOCO60B, KOTOPEIME cpeu /1 BepmiimH MOXHO
BBIOPATh 4 BEPIIMHBI:

C: :n(n- n- 2)n-3)
1-2-3:4

3agayva 5. B Hayane urpsl B JIOMUHO KaXKJIOMY UTPAIOIIEMY BbIIAETCS 7 KOCTEN U3 UMEIOIITUXCS
28 paznuuHbIX KocTei. CKONBKO CYIIECTBYET Pa3IMUYHbIX KOMOMHALIUN KOCTEH, KOTOPBIE UTPOK
MOJKET IMOJYyYUTh B HaYaje UTrphl?

Pemenne. O4eBHAHO, YTO UCKOMOE YHCIIO PABHO YUCITY 7-3JIEMEHTHBIX MOJMHOKECTB 28-
SJIEMEHTHOTO MHOKecTBa. MeeM:

;28 28-27... -2
28

- - 2 1184040
71(28- 7)1 76-.. 1

5. CoueraHus ¢ IOBTOPEHUSIMU

3amaua 1. Tpoe pebsT coOpanu B secy 63 si6moka. CKOIBKIUME CIIOCOOAMU OHU MOTYT Pa3AeiuTh
UX MEXKIY co00ii?

Pemenue. [locTaBuM B COOTBETCTBHE KaXIOMY JIEICHUIO SOJIOK MEXIY peOiaTaMi COUeTaHHE C
MOBTOPEHHUAMU CIICIYIOMUM crtocoOoM. Tumamu 3JIeMEHTOB B HAIlIEM cliydae OyayT peosra.

Takum 00pa3oM, UMeEEeM TPH THUIIA DIEMEHTOB > b, c(n=3) 3 KOTOPBIX IIPEICTOUT
COCTaBUTH BCE pasNMuHbIe paccTaHoBKH 1uHb K =63  Hanuunme B paccTaHOBKE KaKoro-mi6o

u3 snementoB <> P» € orBeuaeT MpHHAANEKHOCTH JAHHOTO SOIOKA COOTBETCTBYIOIIEMY
MalbYHKy. [TOpsI0K 37IeMEHTOB B TaKOW paccTaHOBKE He urpaet poiu. [Ipu genenun 1610k
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MCKOY p€6$ITaMI/I HC BaXXHO, KAKOC M3 HUX IMOMNaACT TOMY HJIKM HHOMY MAaJIbUUKY. Tor;[a YHUCJIO

65 64
f363 :C§363-1 :C32+63-1 B —

=2080
CIoco0O0B Pa3IeHUTh SO0JIOKH MEXYy peOdsiTaMy paBHO

3amaua 2. CKOIBKUMH CTIOCOOAMH MOKHO PacCaJiuTh K Buoss MpUOBIBIINX TOCTEH Cpen n .
CTEH, YK€ CUIAIINX 3a KPYTJIBIM CTOJIOM?

PemeHHe. O‘IeBI/I,I[HO, qTo Me)KI[y n CUIAIIINMHU 3a prl"J'II:IM CTOJIOM I'OCTSIMU UMECTCS n
MIPOMEKYTKOB, B KOTOPBIE MOXXHO PacCaKMBAaTh BHOBb MPUOBIBIINX. TakuM 00pa3om, 3TO
. (n+k-11

k —
i =Craker = Ki(n- 1)

MOYKHO ceJIaTh cocobamu.
IIpakTnyeckasi padora Ne2 «PemeHue 3amad Mo BBIYMCICHUIO BEPOATHOCTH C MOMOIIBIO
KOMOWHATOPHBIX (GOPMYI»

3amaua 1. B rpynmne 30 yenoBek. Heo6xoaumo BeiOpath ctapocty u npodopra. CKOIbKUMHI
coco0amMy MOKHO ITO CIeIaTh?

3agaua 2. Heo0X0AMMO COCTaBUTh BapHaHThl KOHTPOJIHOW palOOThI, KaXKIbIH M3 KOTOPBIX
JIOJDKEH cojepKaTh TpH 3amadu. [lepBas 3amaya BeIOMpaercs u3 ao0oro nmaparpada I riaBsi
cOoopHHKa, BTOpast - u3 modoro maparpada Il rmaBel, a TpeThs - u3 mobdoro maparpacda I11
rnaBbl. CKOJBKO BUIOB KOHTPOJIBHOM pabOThI MOXKHO cocTaBuTh, eciu | u Il rmaBa cogeprkar
nBa naparpada, a Il rmasa - Tpu maparpaga?

3agaua 3. Yerblpe MajgbuMKa W UYETHIPE JAECBOUKH CaIATCAd Ha § PpaCIOIOKEHHBIX IMOAPSA
CTYJIBSIX, IPUYEM MATbYUKH CAAATCS HA MECTa C YSTHBIMU HOMEpaMH, a JIEBOYKH - Ha MECTa C
HeueTHBIMU HOMepaMH. CKOJIBKUMH CIOCO0aMH 3TO MOYKHO C/I€NaTh?

3anaua 4. meercs 20 uznenuii 1-ro copra u 30 uznenuii 2-ro copra. Heo6xomumo BeIOpats 2
u3aeaus 0qHOTO copTa. CKOIBKUMH CIT0cO0aMH MOXKHO 3TO CIeaTh?

3agaua 5. Ilycte mMeeTcss MHOXeCTBO, conepkamee 2 OykBol {A, B}. 3amucatrbe Bce
BO3MOJKHBIC Pa3MELICHHUS ¢ IOBTOPEHUSIMHU U3 4-X OyKB

IIpakTnyeckass padora Ne3d «PemeHue 3amay C HUCMOJIB30BAHUEM TEOPEM CIIOKEHHUS U
YMHOKECHUS BEPOSATHOCTEN.

3apaua 1. AGoHEeHT 3a0bUT ToCleqHIO Py HOMepa TenedoHa W modTOMy Habupaer eé
Hayraja. OnpenenuTh BEpOSITHOCTh TOTO, YTO eMy IpUIETCS 3BOHUTH HE Oojiee 4eM B 3 MecTa.

3angaua 2. AGoHeHT 3a0bu1 nocuenHue 2 uudpsl TeneoOHHOro HoMepa, HO IOMHUT, YTO OHU
pa3IuuHBI 1 00pa3yroT ABy3HauHOE uucio, MeHbInee 30. C yaeTom 3Toro oH HabMpaeT Hayraza
2 mudpsl. Haittu BeposSTHOCTB TOTO, YTO 3TO OyIYT HY)KHBIC IUPPHL.

3agaua 3. Illectp mapoB ciayyailHBIM 00pa3oM packiagplBalOT B TpH siuka. Haiitu
BEPOATHOCTH TOTO, YTO BO BCEX SIIMKAX OKAXXETCS Pa3HOE YKCJIO LIApOB, MPHU YCIOBUU, YTO

BCC AIIWKH HC ITYCTHBIC.

3agaua 4. Ha maxmaTHyr0 JOCKy ciay4daliHbIM 00pa3oM IOCTaBleHb! JABe jaapu. KakoBa
BEPOSATHOCTH, YTO OHH HE OYAyT OUTH OAHA OPYTYI0?
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3agauya S.Illectp pyxomnuceil ciaydyallHO packiIaAblBalOT 10 NATH mnankam. Kakosa
BEPOATHOCTH TOTO, YTO POBHO OJ[HA IANKa OCTAHETCS IyCTOM?

3apaua 6. [{udpwr 1, 2, 3, ..., 9, BeIMUCaHHBIC HA OTJEIbHBIC KAPTOYKU CKJIAJBIBAIOT B SIIUK
U TINATEJIBHO IepemMeimuBaroT. Hayran BBIHUMAOT OqHYy KapTouky. HailTu BEpOsSTHOCTH TOrO,
YTO YKCJI0, HAIMCAHHOE Ha ATOM KapTOYKe: a) YeTHOE; 0) NBYy3HAYHOE.

3amaya 7. Ha nonke B ciaydaitHOM nopsiike pacctaBieHo 40 KHUT, Cpeid KOTOPBIX HAXOIUTCSA
TpexTOMHUK Ilymkuna. Halitu BEpOATHOCTH TOro, 4YTO OTH TOMAa CTOAT B IOPSAKE
BO3pacTaHUs HOMEpaA CJIeBa HaIlPaBo, HO He 0053aTENBHO PSAIOM.

3agauya 8. Ha kaxx0ii U3 msaT OJIMHAKOBBIX KAPTOUEK HalleyaTaHa OJIHA U3 CICNYIOIINX OYKB:
"a", "m", "p", "T", "10". KapTouku TmiatenpHo nepeMenianbl. HallTh BEpOSITHOCTH TOTO, YTO Ha

YETHIPEX BBIHYTBIX 110 OJJTHOM KapTOUKE MO>KHO IPOYECTh CJIOBO "topTa".

3agaua 9. PebGenok ummeer Ha pykax 5 kyoukoB c¢ OykBamm: A, K, K, JI, V. Kakosa
BEPOSITHOCTH TOTO, YTO PEOCHOK cOOepeT M3 KyOMKOB CIIOBO "Kykia'?

3apauya 10.B mnauke 20 mnepdokaprt, momedeHHBIXx Homepamu 101, 102, .. , 120 u
NPOM3BOJILHO pacnojoxeHHbIX. [lepdoparopmuia Haynady u3BiekaeT IBe KapTol. Haiitu
BEPOSITHOCTH TOTO, YTO U3BJICUYCHBI TTephokapThl ¢ HoMepamu 101 u 120.

3agauya 11.IlaTuromMHOe coOpaHME COUYMHEHHMH pPACHOJOXKEHO Ha TOJKE B CIydaifHOM
nopsiike. KakoBa BEpOSTHOCTb TOTO, YTO KHUTH CTOAT CJI€Ba HANpaBO B MOPSAJIKE HyMepaluu
ToMoB (0T 1 10 5)?

3agauya 12. CnyyaifHo BbIOpaHHasi KOCTb B HWIpe JIOMMHO OKa3zajach He nayOinem. Haiitu
BEPOSITHOCTb TOT'O, YTO BTOPYIO TaKXK€e B3STYIO HayJady KOCTb JOMHHO MOXKHO IPUCTaBUTh K
IIEpPBOM.

3agauya 13. bpocaroTcst 1Be urpaibHble KOcTH. ONpeneanuTh BEPOSATHOCTh TOTO, YTO: a) CyMMa
guciaa OYKOB HE mpeBocxoauT N; 0) MpOW3BEACHHE YHCIa OYKOB HE MPEeBOCXOAHWT N; B)

MPOU3BEJICHUE YUCIIa OYKOB fenuTcs Ha N. N=8

IIpakTnyeckasi padora Ne4 «Pemenue 3aga4 Ha BbIYMCJIEHHE BEPOSITHOCTH € MOMOIIbIO
¢opmyanbl morHoM BepossiTHOCTH M (popmy.ibl Baiteca»

Dopmyna noanoii eepoamuocmu u popmyna baiieca
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Ecnn cofbiThe A MOMET NPOW3OATA TONLKO NPW BLINOMHEHWW oaHOro W3 codeimwid B, A, ... B,

koTopele 00pasylT MOMHYI 2pYNNY HECOEMEecMHLIX coObIMul, TO BEPOATHOCTL CODLITMA A
BLIYMCNASTCA N0 GopMyne

PlA)= P(B)P(A| B+ P(B)F(A| B+ + P(B)F(A| B,)

3Ta opMyna HaskisaeTcA HopMYIIod NOTHOLO EepOAMHOCTIL.

BHOBb PACCMOTPUN NOMHYK TRYNMY HECOBMECTHRIX COBRITMA By B, .., B, BePOATHOCTM NOABNEHHA
kotopeix P{5, ), P{B,;).....P[B,) . CobeiTne A MOMET NPOM30IATM TONLKO BMECTE C KAKUM-TNGO

wa coBemain B 5. B

. KOTOpble Gyfem Haswieatb 2unomesamu. Tora no dopmyne NonHoN

BEPOATHOCTH
Fid) = P8 )P(A| B+ P(5) A B+ + P(B)FA| B,)

Ecnu codelTne A npodaowno, 1O 3T0 MOeT  HIMeHWTh BEQOATHOCTH rinaTes

P(B).P(8)....P(8,)
Mo TeopemMe YMHIKEHWA BEPOATHOCTERA
P(AB,) = P(B) P(A| B)) = P(A)P(B| 4),

oTKyOa

PLEPLA] )
E(A) '

AHANOTMYHO, ANA OCTANBHEIX TMAOTES

FIEAF(AI B
(B | d) = GOMA[B) g,

P4
MonydeHHaA GopMyna HaselieaeTcA ghopMynod badeca (ghopmynod beleca). BepoATHOCTA TMNOTES
P[ B;' | ;21] HA3LIEAKTCA ANOCMEepPUOPHLIML SeDORIMHOCITIAML, TOTEA KaK P[Bz.] - 2MpUOPHEIMU

£(5 [A)=

SEDOAMHOCITAML.

IIpumep.1 B Marasun noctynuia HOBas NPOAYKLHUS C TPEX NPEATPUATHN.
[IporieHTHBIN cOCTaB ATOM MPOAYKIMU cheayromuii: 20% - npoayKiys NepBoro
npeanpusatus, 30% - npoaykuust BToporo npeanpusatus, 50% - npoaykius
TpPEThEro npeanpusTus; nainee, 10% npoayKuuu nepBoro NpeanpusTs BbICIIETO
copTa, Ha BTOPOM NPEaNnpuaThH - 5% u Ha TpeTbeM - 20% NpOoTyKIHHU BBICIIETO
coprta. HaiiTu BeposSITHOCTh TOTO, YTO CIy4alHO KYILJIEHHAs] HOBasl MPOAYKIHUS
OKa)KETCsl BBICUIETO COPTAa.

Pemenne. O603HaunM yepe3 B coObITHE, 3aKITIOYAIOLIEECS B TOM, YTO OyIeT

KyIUIEHa NPOAYKLMS BBICIIETO COPTA, Yepe3 A4 4 4603HaunM COOBITHS,
3aKJIH0YAIOIIMECS B MOKYIIKE MPOAYKIIMH, IPUHAJJIEKAIEH COOTBETCTBEHHO
MIEPBOMY, BTOPOMY U TPETbEMY MPEANPUATHSIM.
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MO’KHO PUMEHUTH POPMYJTY ITOJTHON BEPOSTHOCTH, IPUYEM B HAIITUX
0003HAYEHUSAX

P(4)=02 P(F|4)=0,1
P(4)=03 P(B|4)=0,05
P4)=05 P(BEl4I=02

[ToncraBmnsis 3Tu 3HaYEHUS B OPMYITY MOJTHON BEPOSATHOCTHU, MOTYYUM HCKOMYIO
BEPOSATHOCTD:

P{B)=0,2 01403 0,05+0,5.0,2=0135

IIpumep 2. OauH U3 TpEX CTPEIKOB BbI3bIBAETCS HA IMHUIO OTHSI U IPOU3BOJUT
JIBa BRICTpeIia. BeposaTHOCTh monajaHus B MUIIEHb IIPU OJIHOM BBICTpPEJIE JJIst
nepBoro crpesika paBHa 0,3, nis sroporo - 0,5; nia tpetsero - 0,8. MuilieHb He
nopaxkeHa. HaliTu BeposITHOCTb TOTO, UTO BBICTPEIIbI POU3BEICHBI IEPBHIM
CTPEIKOM.

IIpumep 3. Ha Tpex crankax-aBTomMaTax 00padaThIBalOTCS OJTHOTHUITHBIE IETAIH,
nocTynaromue mnocie oopaboTku Ha o0muii kouBeiep. [lepsriii cTanok naet 2%
Opaka, BTopoii — 7%, Tpetuii — 10%. [Ipon3BoAMTETLHOCTS IEPBOTO CTAHKA B 3
pa3a 0oJIbIIIe POU3BOIUTEIILHOCTH BTOPOTO, & TPETHETO — B 2 paza MEHbIIIE, YEM
BTOPOTO.

a) KakoB npouieHt 6paka Ha KoHBeiepe?

0) KakoBbI monu meraneit Kaxaoro CTaHKa Cpeid OpaKkOBaHHBIX JETaIeH Ha
KOHBeuepe?

Pemenune. Bo3bmeM ¢ KoHBeliepa Haylauy OJHY J€Talb U paCCMOTPHUM COObITHE A
— aetanb OpakoBaHHas. OHO CBSI3aHO € TMIOTE3aMU OTHOCUTEIBHO TOTO, Tie ObliIa

Hy

obpaboTaHa 5Ta AeTalb: B3ATas HayjAady JeTagb 0OpadoTaHa Ha £ -om

CTaHKe, k=123

VYcnoBHBIE BEpOSTHOCTH (B YCIOBHUH 33J]a4M OHU AaHbl B (popMe IPOLIEHTOB):
P(A|H)= 0,02, P{A]| H,)=0,07, P{A|H,)=01
3aBUCUMOCTH MEX1Y POU3BOAUTEILHOCTIMU CTAHKOB 03HAYAIOT CIEAYIOIIEE:

F{HJ:3P[HQ]=F(H3)=D:5P{H:J

A TaK KaK TUIIOTE3bl 00pa3yroT MOJIHYIO TPYIITY, TO P{H)+P(H; )+ 2(H;)=1 ]
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PemmB nonyyeHHy0 cCUCTEMY YpaBHEHUW, HAUIEM:
P(H)=6/9 P(H,))=2/9, P[H,)=1/9

a) [lonHast BEpOSITHOCTD TOTO, UTO B3siTasl Haylayy ¢ KOHBEepa JeTaib —

OpakoBaHHas:

F(A) =2 FP(A|H)FP(H,) =§D,02+%D,D?+%ﬂ,l= 0 04

Jpyrumu cioBamu, B Macce JieTajiei, CXoAsux ¢ KoHBerepa, Opak cocTaBisieT
4%.

0) IlycTh U3BECTHO, YTO B35iTasl HayAaudy Jeraib — OpakoBaHHad. [lonb3yschk
dbopmyinoii balieca, HalijieM YCIOBHBIE BEPOSTHOCTU THUIIOTE3:

P[A|H1]F[Hl] _6/9-0,02

P(H |A)= (4] = -0
PA|H)P(H .
A lFEiJ{ z}zzfiio?:mg
P{A|HNP(H .
P{H;|A)= LAIH) PUE,) 1 D1 0,28

P4Y 0,04

Taxum oOpa3om, B 00111eii Macce OpakOBaHHBIX JieTaliell Ha KOHBEWepe 0
nepBoro cranka cocrabisieT 33%, Broporo — 39%, tpetbero — 28%.

Mpumep 4. meercs nsaTh ypH:
2 ypHBI COCTaBa H\ 1o 2 Genmix mapa u 1 yepaomy,
1 ypHa cocraBa H> 10 YEPHBIX 111APOB,

2 ypHBI cOCTaBa Hs _ 1o 3 OenbIx U 1 yepHOMY 1IAPY.

Haynauay BeiOupaercs ypHa, v U3 Hee Hayaady BeiOupaercs map. Uemy paBHa
BEPOSTHOCTh COOBITHSI A = {OyneT BBIHYT OeJbIi map}?

IIpumep 5.

B nByx onnnakoBbix kopoOkax umeercs mo 100 pesuctopos. B 1-if - 60
pe3uctopos 1o 100 KOwm, Bo 2-i1 30 - peauctopos o 100 KOwm. Onpeaenuts
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BEPOSITHOCTh TOTO, YTO B3SATHIM HAyTa U3 KaKOU-TH00 KOPOOKH pe3ucTop OyaeT
100 KOm.

IIpumep 6

B nepBoit kopoOke Haxoautcs 20 neraneit, u3 HUX 18 cTaHmapTHBIX, BO BTOPOI
KopoOke — 10 geraneit, u3 Hux 9 crannapTasix. U3 BTOpoit KopoOku Haygady
B3sITa O/IHA JIETAJIb U MEPEIOKEHA B IEPBYIO KOPOOKY.

KakoBa BEpOSITHOCTb TOTO, UTO JI€Tallb, HAyJjauy U3BJICUYEHHAS [1OCIIE ATOTO U3
nepBOr KOPOOKH, OKAKETCS CTAaHIaPTHOM?

IMpumep 7

JIBa cTaHKa MPOU3BOJAT OJIMHAKOBBIE JETAIH, KOTOPbIE MOCTYMAIOT Ha OOIIHIA
KoHBeiep. [Ipon3BoAUTENLHOCTS IEPBOTO CTAHKA B J[BA pa3a OOJbIIe
IIPOU3BOJIUTENIBHOCTH BTOpOro craHka. [lepssiii mpousBoaut 60 % neraneit
BBICILIETO COpTa, a BTopoil — 84 %. Haynady B3sTasi C KOHBeepa AeTajlb OKa3allach
BbICIIEro copra. KakoBa BEpOATHOCTh TOTO, YTO 3Ta JETallb MPOU3BEICHA Ha
MepBOM CTaHKE?

IIpumep 8.

B simuke 20 6enpbix u 10 u€pHbix mapoB. [Toouepénuo uszBiekaroT 4 mapa, npuuémM
KQKJIbIM M3BICUEHHBIN 1IAp BO3BPAIAIOT B SIIUK MEPE] U3BJICUCHUEM
cienyroiero. KakoBa BeposiTHOCTb TOTO, YTO CPEIM YETHIPEX U3BICUEHHBIX IIAPOB
OKa)KeTcs ABa OebIx?

«BpIunc/ieHne BepOSITHOCTEH CJI0KHBIX COOBITHIN

1. Ha otpesoxk [-10; 5] uncnoBoii mpsimoii ciryyaitHeIM 0O6pa3zoM Opocaetcst Touka. KakoBa
BEPOSITHOCTb COOBITHS, YTO TOUKA MONA/ET Ha OTPULIATENIBHYIO YacTh OTPE3Ka.

2. Ha otpe3ok nnunbl 12 cM momenieH oTpe3ok JnHb 4 cM. HailTu BepoATHOCTH TOTO, YTO
TOYKa CIy4yaiiHBIM 00pa3oM OpolieHHas Ha OONBIINN OTPE30K MOMAAET U Ha MEHBIIHI.
CuuTaercs, 4TO BEpOATHOCTD MMONAAaHUS TOUKH Ha OTPE30K MPOMOPIMOHATIbHA AJTMHE OTPE3Ka.

3.Ha otpe3okx OA anunbl d ciiydaitHeIM 00pa3zom OpoieHa Touka B. UeMy paBHA BEPOSTHOCTb
TOTO, YTO MEHBIINH U3 0Tpe3koB OB u BA nMeet myiuHy, 00Jb11yI0, 4eM d/4? Cunurtaercs, 4To
BEPOSATHOCTH MOMAJAHUS TOUYKH HAa OTPE30K MPOMOPIIUOHATIFHA ITTMHE OTPEe3Ka.

4.Ha ydactke 4B Xel1e3H010p0KHON BETKU MPOTHKEHHOCTHIO 20 xu mpon3onuia aBapus. Yemy
paBHA BEpOSITHOCTH TOTO, UTO MECTO aBapUH YAAJIICHO OT IMMyHKTa 4 MEHbIIe, 4eM Ha 6 ku?; 0)

ooubie yueM Ha 10 xkm?

5.B xBajpaT ¢ AIMHHON CTOPOHBI 4 cilydaitHbIM 00pa3zoM OpocaroT TouKy. KakoBa BepoSATHOCTS,
YTO TOYKA OKAKETCS OT OJMKAMNIIEeH K HEell CTOPOHBI KBaJpaTa Ha PacCTOsIHUU He OoJjiee, ueM 2.
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6.PaBHOCTOPOHHUI TPEYTOJIBHUK BIMCAaH B Kpyr. HaliTH BEpOSTHOCTH TOTO, YTO IIPOU3BOJIBHO
BBIOpaHHAs TOUKA Oy/IeT MPUHAJIC)KATh 00eUM (DUTypaM.

7.B paBHOCTOPOHHUI TPEYTroJbHUK BIUCAaH Kpyr. HailTu BEpOATHOCTH TOTO, YTO MPOU3BOJIBHO
BbIOpaHHas TOYKa OyAeT MpUHAMIEKATh 00eUM pUrypam.

8.Ha miockocTh ¢ HAaHECEHHOM Ha Hee KBaAPAaTHOH CETKOM, MHOTOKPAaTHO CIy4ailHbIM 00pa3oM
Opocaniack MOHETa JIOCTOMHCTBOM 5 py0. ¢ AuameTrpom 2,5 cm. B 36% cinydaeB MoHeTa He
nepecekana JMHUU ceTKU. OLIEHUTDh pa3Mep CETKH.

9.Ha otpeske [-3, 3] Haymady B34ThHI ABa uyKciia. KakoBa BEpOSTHOCTh TOTO, UYTO CyMMa 3THX
Yucesl He MEHbIIE eUHMIBI? [25/72]

10.CnyuaitasiM 00pa3oM BBIOpaHbI J1Ba OTPULIATENBHBIX yucia X U Y, KaX/10€ U3 KOTOPBIX
Oospiie yeM — 2 1 Y MeHbIe yeM X. HallTu BeposiTHOCTh TOTO, YTO Ppa3HOCTh Y — X TaKxkKe
MeHbIIe —1.

11.CnyuaitasiM 00pa3oM BBIOpaHbI /1Ba TOJIOKHUTENBHBIX YHCHa X U Y, KOKI0€ U3 KOTOPBIX
MenbIie 1 1 Y menbie uem X. HaliTu BEpOSITHOCTH TOTO, YTO MX CyMMa TaK)K€ MEHBIIIE.

12.Touka M cydaitubim oGpaszom Gpocaercs B kaapar (¥ K+ b= | Hajitu BepositHocTs TOTO,
9TO KBAJIPAT C ICHTPOM B TOYKEeM U CTOPOHAMHU JUTHHEI b, b < a, TapaJUIEIbHBIME OCSIM
KOOPJHMHAT, IIETHKOM COIAEPKUTCS B KBApaTe.

13.YTo0bI pa3Bieubcs Ha JIETHEM IUISIKE, MOYKHO MPOKATUTHCS Ha CKyTepe WM «Ha OaHaHe».
Bpems nonxona ckyrepa 20 muH., a «6aHana» 25 muH. KakoBa BEepOSITHOCTE, UTO B OJFDKaNIIINE
5 MUHYT yzaacTcsi IPOKATUTHCA.

14.B moment Bpemenu ot 11,30 1o 12,00 Ha BoK3ai 10IHKHBI TPHOBITE ABa oe3na. [lepsorit
crouT 15 muH, BTOpoit — 10 MuH. OnipeAeIuTh BEPOSATHOCTD, TOTO YTO MPOBOJHUKH MTOE3/10B
BCTPETATCA.

15./1Ba cTyieHTa yCIOBUINCH BCTPETUTHCS B ONPEAEIEHHOM MecTe Mekay 14 u 15 yacamu.
[Ipummenmuii mepBbIM KIE€T BTOPOTO B TeUeHHH 1/2 vaca, mocne dero yxoaut. Haitu
BEPOSITHOCTH TOTO, YTO BCTPEYA COCTOUTCS, €CIIM KaXKIBIN CTYyIEHT Hay a4y BHIOMPAeT MOMEHT
CBOET0 IPUXOJa.

16./IBa 4acTHBIX camoJieTa JOJKHBI TPU3EMIIUTHCS Ha OJTHOM M TOM K€ a’poapome. Bpems
npuseTa 000UX caMOJIETOB HE3aBHCHMO U PABHOBO3MOXKHO B T€UEHHE nosrydaca. OnpeaenuThb
BEPOATHOCTH TOTO, UTO OJJHOMY U3 CAMOJIETOB MPUJIETCS KIaTh OCBOOOKICHHUS MTOJIOCHI, €CIIU
BpeMms npusemiieHus nepsoro — 10 MuH, a BToporo — 16 MuH.

IpakTuyeckas padora NeS «Pemenne 3a1ad Ha BBIYUCICHUE BEPOSITHOCTU C MIOMOIIBIO
dbopmyn bepuymmny.
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3agaqa 1. Ilycts mpoBOOHTCA # = 6 HE3ABHCHMBIX HCIIBITAHHH, B KAKIOM H3 KOTOPBIX
BEPOATHOCTE TIOABTIEHHA COOBITHA 4 MOCTOAHHA H paBHa p = 0,1. HaliTH BepOATHOCTE TOTO,

9TO B JAHHOH cepHH HCNEITaHHH coObITHe 4 mosBHTCA m =3 pasa.

Pemenne: nenoaszyeM dopmyny BepHywim:
‘PP:N — C:p’?!g)i_m

B naunmo# zagade:

71 = 6 — BCEero HCIIBITAHHH;

m =3 — OKHIaeMOe KOIIHI2CTRO II0SBRIeHHH COOBITHA 4 MeCcTH HCOBITAHHAX,
p=0,1 — BepOATHOCTH NOABICHHA COOBITHA 4 B KaKIOM HCIIBITAaHHH;

g=1—p=1-01=09 — BepoATHOCTE TOTO, YTO COOEITHE 4 He NOABHTCA B KAKIOM
HCIIBEITAHHH;
3
F, — BepoATHOCTE TOI'0, IT0 B 6 HCHBITAHHAX COOBITHEe 4 TNOABHICS POBHO 3 pasa.

Taxam 06_[33301»[, HCKOMAaA BEPOATHOCTE.

. s 3 3 6 ; ; 4-5.
E=C,-p-q :%-(0,1}’ -(0,9) = %-0,001-0?729:0,01458

Otget: P, =0,01458

3amaqa 2. Crpenok JenaeT 6 BRICTPEIIOB [0 MHIIIeHH. BepoaTHOCTE IMONaJaHHa TIPH

2
0IHOM BBEICTPEIIC ; . Ha#itu BESPOATHOCTE TOT'O, 9TO OH II0IIA 4 pasa.

Pemenne: HcroaszyeM Gopmyry Bepryin:
P’:ﬂ — C‘:_p’?‘!g?i—m

B nannoM cnydae:
#=6 — BCETO BEICTPETIOB;
m =4 — HCKOMOE KOJIHIeCTBO IIOIaJaHHH B IMeCTH HCIBITAHHAX

2
p= E — BEPOATHOCTE IIOII44HHA B MHITICHE IIPDH KaA JOM BRICTPEIIC

2 1
g=l-p=1- 3173 BEpPOATHOCTH IPOMAaxa B KayKI0M BEICTpEIIE;

Taxum o6pazom:
s (2 1Y e 161 56 16 80
p=cil=| < =22

. =— = = —— — BEPOATHOCTH TOr'0, YTO IIPH IIeCTH
Jo\3) 42081 9 2 729 243

BEICTpenax GyaeT poBHO 4 MONMaTaHHA.

80
OtBeT: B = — ~0,3292
243
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3amadga 3. B pesyabTate obcneqoeagHa OBUTH BEIIETEHBI CEMBH, HMEROTTHE 110 4

peﬁem{a. Cararag BEPOATHOCTH MOABICHHA Malb9HKA H JEBOYKH E CEMBE PAEHBIMH, OIIPEACTIHTE
BEPOATHOCTH IMOABIIEHHA B HeH:

a) OJTHOTO MaILIHKA;
6) IBYX MaTbYHKOE.

Pemenne: Mcnoaszyem dopmyrny bepaymma: P =C. p™g™ "

B nanuoii zagade:

n=4 — Bcero meteH B ceMbe;

M — KOIHYIECTEO MATBEUYHKOE B CEMBE.

P =0,5 — BepoATHOCTE POKISHHA MATLIHKA;
g=1-p=1-0,5=0,5 — BepOATHOCTE POKICHHA ICBOTIKH;

P — BepoATHOCTB TOTO, 4TO cpenH 4 netel GyneT poBHO M MATHYHKOB.

a) P; = Cj -(0,5)'-(0,5)° =4-(0,5)* = 0,25 — BepOATHOCTE TOTO, UTO CpedH 4 JeTelt GydeT
OIHH MAIBYHK.

!

6) P} =C; -(0,5)-(0.5) =% -(0,5)*-(0,5)* =6-(0.5)" =0,375 — BepOATHOCTS TOTO,

-

4uTO cpedH 4 geTell 6yIeT IBa MATLYHKA.

OteeT: a) 0,25; 6) 0,375

3aga4ua 4. CTaTHCTHKA ayJHTOPCKHX IIPOBEPOK KOMIIAHHH VIBepP:KIaeT, 9TO BEpPOATHOCTE
00Hapy:KeHHA OIIHOKH B Ka*KIOM IIpoEepAeMoM JokyMmeHTe paeHa 0.1. Kakopa BepoATHOCTE,
YTO H3 JecATH IIPOBepAeMEIX JOKYMEHTOR IeBATh H3 HHX He OyIeT comep:karb OIMHOKH?

Pemenne: HemonbayeM dopmyny Bepaynm: P =C7p™g™™

B manHOM cydae:

n =10 — Bcero npoeepAeMbIX JOKYMEHTOE;

m =9 —KOIHYECTBO JOKYMEHTOB, B KOTOPBIX HET OITHOKH;

P =09 — BepoATHOCTE TOI'0, 9T0 JOKYMEHT HE CONEPKHT OINHOKH;
g =0.1 — BepOATHOCTH TOTO, ITO OMHOKA ECTh.

Taxum 06pazoMm:
P =C-p°-4'=10-(0,9)° -0~ 0,3874 — BepOATHOCTS TOTO, 4TO H3 JECATH
IPOEBepAeMEIX JOKYMEHTOB POBHO JI€BATH He OYAYT coAep:KaTh ONTHOKH.

OtBet: =0,3874

3agaua 5. ITo JaHHBIM TEXHHYECKOT0 KOHTPO14 2% H3IrOTOBIEHHBIX CTAHKOB
HY#IJAHTCA B JONOIHHTEIEHOH peryiHpoeke. HaATH BepoATHOCTE TOTO, ¥TO H2 6
H3IOTOBJISHHEIX CTAHKOB 4 Hy#JaWIcA B JONOIHHIEILHOH peryTHPOEKE.
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3axaua 7. B kaxaofi u3 pockMH ypH HMeetcq 10 Geanix H 5 yepHbX mapoe. M3 kaxnof

VPHBI H3BJEKIH M0 0OJHOMY mapy. UTo BepoATHee: MOABIEHHE JBYX YePHBIX H MecTH Geasix
HJIH TpeX 9epHBIX H NATH Oelblx mapos?

3anaua 7. B kaxaoil H3 BocbMH YpH HMeeTcq 10 Geanix H 5 yepHsIX mapos. F3 kaxiaoi
YPHBI H3BJIEK/IH 110 OJHOMY mapy. YTo BepodTHee: NOABICHHE ABYX YePHBIX H mecTH GeInbIx
HJIH TpeX YepHBIX H NATH GeasIX mapos?

3aza4a 6. [IponseoanTca 5 BHICTPEI0E B MHINEHb. BepoATHOCTE NONAJAHHA NPH
KA#IOM BRICTpele paeHa 3/4 . HafiTH BepOATHOCTE TOTO, YTO B MHINEHH OYIST He MeHee TpExX,
HO H He Donee YeTrIpéx npodouH. Hafith HaupepoaTHefmee YHCI0 NOMATAHHE H
COOTBETCTEVHINYE) MY BEPOATHOCTE.

3ana4va 8. BepoaATHOCTE NOopakeHHA CTpeIkoM MHINeHH paeHa 0.5. HafTH BepodTHOCTE
TOro, 4To IpH § BRICTpenax MHIeHs OyaeT nopaxeHa ot 5 go 7 pas.

IIpakTnyeckass padora Ne6 «l['eomeTpuyeckoe MW aKCMOMAaTUUYECKOE OMNpEACIICHUE
BEPOSITHOCTH.

IIpumep 1. B nepBoM fAlMHMKe HAaXOATCA Iapel ¢ HOMepaMH oT 1 j0 5, a BO
BTOPOM — ¢ HOMepaMH OT 6 g0 10. F3 KaxkIoro fAIHKa BEIHYIH II0 OJHOMY IIapy.
KakoBa BepOATHOCTE TOTO, 4TO CYMMa HOMEPOB BEIHYTHIX IIAPOB: a) He MeHEIIe 7,
0) panHa 11; B) He Ooubiue 117
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Pemenne. a) [IycTh A — coOBITHE, COCTOAINEe B TOM, YTO CyMMa HOMEpORB
BBIHYTEIX IIAPOB He MeHbIe 7 (T.e. OoIblIe HIH paBHaA 7).

Ilocne BEIHHMAaHHSA H3 KaxJoT0 JAIIHKa II0 OJHOMY IIAPY BO3MOMKHBL CICIYIOIIHE
uexomst: (1,6). (1.7). (1.8). (1.9). (1.10), (2.6), (2.7). (2.8). (2.9). (2.10). (3.6).
(B.7). (3.8). (3.9). (3.10). (4.6). (4.7). (4.8). (49). (4.10). (5.6). (5.7). (5.8),
(5.9). (5.10).

Yucno BceX PAaBHOBO3MOKHBIX ClIydaeB (MCXOIOB) 7= 25. OYeBHIHO, YTO YHCIIO
ciny4aeB (MCXOMOB), OIarolpHATCTBYIOIMHX HACTYIUIEHHIO COOBITHA A, paBHO m=25.

m 25

Toraa mo gopmyne (1) P(4)= Il 1, CoOrITHE A — IOCTOBEpPHOE.

-
6) Mcxomamu, G1aronpHATCTBYIOIIMMH HACTYILUIEHHIO COOBITHA B={cymMMa HOMepoOB
BBIHYTBIX ITapoB paBHa 11}, apmsaiorcd (5.6), (4.7), (3.8), (2.9), (1.10). Yucto TakHX

cllygaeB m=>5. YHCIIO BceX PABHOBO3MOKHEIX CIIydaeB 7= 25 (CM. IIVHKT a). [TosTomy
m 5 1
P B = — I — = —
(B) n 25 5°
B) YHcno Bcex ciaydaeB n= 25. McxomaMH, 6J1arolpHATCTBYIOITHMH HACTYIUIEHHIO
coObTHA C={cyMMa HOMEpOB BBIHYTHIX IIapoB He Oonbmie 11 (T.e. MeHbIe HIH
paBHa 11)}, apngrored (1.6), (1.7), (1.8). (1.9). (1.10), (2.6)., (2.7). (2.8). (2.9). (3.6).
(3.7). (3.8). (4.6), (4.7). (5.6). Yucno TakHX clIy4aeB paBHO m = 15, CieqoBaTelIbHO.
Py 153
n 25 5
IIpumep 2. Yucna 1, 2, 3, 4, 5 Hanucansl Ha MATH Kaprouykax. Hayrapg
MOCJIEIOBATEIBHO BRIOUPAIOTCS TPU KAPTOUYKU, U BBIHYThIE TAKUM 00pa3oM UG P
CTaBsATCs CiieBa Hanpaso. HaliTu BEPOSATHOCTH TOrO, YTO IOJIYYEHHOE IIPU 3TOM
TPEX3HAYHOE YUCIIO OYJET YETHBIM.

Pemenne. IIycTh coObiTHe A={IIOIy4eHHe YEeTHOI'O TPEX3HAYHOI'O YHCIA}.
PasnuuHble KOMOHHAI[HH TpeX IH(P H3 HMEIOIIHXCS IATH IPeICTaBIAIT coOoi
pa3MelleHHsd, TaK KaK OHH MOI'YT OT/IHYaThCHd KaK COCTABOM BXOAAINHX LHQP, TakK H
MOPAIKOM HX ClIeJOBaHHA (HIH H TeM H JPYTHM), T. e. o0lllee YHCIO BCeX CIydaeB
n= A3 U3 KOTOPHIX COOBITHIO A GIATONPHATCTBYeT m= 2+ 4] cilydaeB (UHCIO Gyier
YeTHBIM, €CIIH OHO OKaH4YHBaeTcs 1HOO Ha 2. nubo Ha 4). Ilo dopmyne (1)

2.4 2.4.3 2
P(A}:%: L

43 5.4.3 5°

3

IIpamep 3. (3aga4ya o BeIdopKe). B mapTun u3 50 meraneil 5 HecTaHAapTHBIX.
OmnpenenuTs BepOATHOCTH TOrO, YTO CpelH BEIOPAHHBIX Hayaady IUId IIPOBEPKH 6
neranel 2 oKaKyTCsd HECTaHJAPTHBIMH.
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Pemenne. Ilycts coObitHe A={H3 0§ BBHIOpAHHBIX HayJady IIA NpPOBEPKH
JeTaneH JBe - HecTapZapTHeie|. O0mee wmeno BeeX cayuacs BEIOOpa 6 JeTaneH H3
50 pasHO 7= C"q TAK KAK KOMOHHAITHH H3 50 netazefi mo 6 mMpeacTasnawT coOOH
COYUCTaHHA. HOO OHH OTIHYAKTCA TOMBKO coCTaBoM IeTanedl. Onpeaernm wHeTo

CIy4aes, OJATONPHATCTBYIOmMHX coosiTHE0O A. Uwucno cnmocoooB BeiOpats 2

HecTAHJAPTHBIC JCTATH H3 5, HAXOJAIHEXcA B MapTHH. pasHo C; . Kaxnomy Takomy

BBIOOpPY cooTBeTcTBYeT Cy cmocoDoB BhIOOpa 4 CTAHmApTHEIX aeTazeli m3 45

CTAHJAPTHBIX JeTaxeil B naprun. CienoBarensHO, MO NPAaBHTY NPOH3BEICHHT YHCIO

CIOyYAEB, ONaroNpHATCTBYIOMMX COOMTHIO A, pasmo: m= C ;- Ci. Taxum 00pAa3IoM.
m_Cs Cy

P(4) - = ——— = (0,08
0 m C:-: :

IIpumep 4. 13 xonoasl kapt (36 xapT) Haygady BbIHUMAarOTcs 3 kapThl. Haiitu
BEPOATHOCTH TOTO, UTO CPEIU HUX OKAXKETCS XOTsI Obl O1HA “Hama’.

3agaum I CaMOCTOSITEILHOTO PellieHust

1. VI3 yeTbIpex OJMHAKOBBIX KapTOueK, Ha KOTOPHIX HamucaHbl OYkBHl A, b, B, T,
HayraJ B3sAThI ABe. ONpeaenuTb BEPOSITHOCTh TOr0, YTO OYKBBI HA ATUX KapTOUKax
OyIyT COCEAHUMU 10 aidaBuTy.

2. bpocawTcsi OIHOBPEMEHHO JBE WUrpajbHble KOCTH. HallTu BeposTHOCTDH
CIEAYIONIUX COOBITHH: a) CyMMa BBINABIIMX OYKOB paBHa &; 0) MpOHU3BEICHUE
BHITIABIIUX OYKOB pPaBHO &; B) CyMMa BBHINIABIIUX OYKOB OOJIbIIE, YE€M WX
MPOU3BEACHUE.

3.JJauer 9 kaprouek ¢ uymciamu ot 1 nmo 9. Haymauy Oepyr 5 kaprouek u
pacroiararoT ux B CTPOKY, B pe3yjibTaTe MOJy4yaeTcs MITU3Ha4YHOE yucio. Haiitu
BEPOSITHOCTH TOTO YTO: ) MOJTYYEHHOE YHUCIIO OYJET YETHBIM; 0) YHCIIO ACIUTCS Ha
5; B) UKCIIO AeuTCs Ha 25.

4. N3 20 axumonepHwix oOmectB (AO) 4 saBusrorcs OaHkporamu. [pakmaHuH
npuoOpen no oxHo aknuu mectu AQO. KakoBa BEpOSTHOCTh TOTO, YTO Cpeau
KYIUICHHBIX aKIIMH JIBE OKKYTCS aKIIUSIMU OAHKPOTOB.

5. B nmudt Ha 1-M 3Ta)xke NEBITUATAKHOTO JIoMa BOLUIM 4 4YelloBeKa, KaXAbld U3
KOTOPBIX MO>KET BBIUTH HE3aBUCUMO APYT OT JApyra Ha JIIoOOM 3Taxe co 2-ro 1o 9-
1. KakoBa BeposITHOCTH TOTO, UTO BCE MACCaXUPhI BHIMAYT: a) Ha 6-M 3Taxe; 0) Ha
OJTHOM DdTaxke?

6. Ha BocbMM OJTMHAKOBBIX KapTOUYKaX HAMKUCAHbl COOTBETCTBEHHO yucna 2, 4, 6, 7,
8, 11, 12 u 13. Hayrax Gepytcs aBe kapTouku. Omnpenenutb BEpOSTHOCTh TOTO,
9yTO0 O0Opa3oBaHHAasT W3 JBYX IMOJYYEHHBIX 4YHCEI JpoOb  COKpaThma.
7. VI3 necstu NOTEpEHHBIX OMJIETOB BBIUTPHINTHBIME SBISIOTCS 1Ba. OmnpenenuTh
BEPOSITHOCTh TOTO, YTO CpEeAW B3SATHIX HayJady IISITH OWIETOB: a) OJWH
BBIUTPHINIHBIA; 0) 00a BBIUTPHINIHBIX; B) XOTA Obl OJWH BBIUTPHIITHBIN.
8. B wmarazune Obuto mnpomano 21 w3 25 XOJOAWIBHUKOB TpeX MapoK,
uMeromuxcss B konuuectBax 5,7 u 13 mryk. [lomaras, 4to BepOSITHOCTH OBITH
MPOJIAHHBIM JUIsl XOJOIUIIbHUKA KaXKI0M MapKy OJ[HA U Ta K€, HAUTH BEPOSITHOCTD
TOTO, YTO OCTAJUCh HEPACHPOJAHHBIMU  XOJOJWIBHUKH OJHOM  MAapKH.
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9. Ha nonke crosat 10 KHUT, cpear KOTOPBIX 3 KHUTHU MO TEOPHH BEPOSITHOCTEW.
Haynauy Oepytcst Tpu kHuru. KakoBa BepOsSITHOCTB, YTO CPEAN OTOOPAHHBIX XOTS
Obl OJIHA KHUTA 110 TEOPUHU BEPOSITHOCTEM?
10.Cpeau 25 CTyOeHTOB, M3 KOTOPBIX 15 nA€ByIIEK, pas3bIrPhIBAIOTCS YETHIPE
Oowiiera, MpPUYEM KaXKIbIi MOXXET BBIMIpaTh TOJbKO oauH Ouier. Kakxosa
BEpPOSITHOCTh TOTO, YTO cpeau obOnanareneit OuiieTa OKaXyTCsA: a) YeThIpe
JIEBYIIKH; 0) 4eThIpe IOHOIIW; B) TPY IOHOIIIM U OJTHA JEBYIIIKA?
11. U3 20 cGepbankoB 10 pacmosoxkeHbl 3a 4epToi ropona. [ns oOGcnenoBanus
CIy4aiiHBIM 00pa3oMm oToOpaHO 5 cOepOankoB. KakoBa BEpOSITHOCTH TOTO, YTO
cpenu OTOOpaHHBIX OKAKETCS B UepTe ropoja: a) 3 coepbanka; 0) XoTs Obl 0TuH?
12. Crygent 3Haet 20 u3 25 BONpPOCOB MPOTpaMMBbl. 3a4€T CUMTAETCS CAAHHBIM,
€CIIi CTYJIEHT OTBETUT HE MEHee YeM Ha 3 U3 4 MOCTaBIEHHBIX B OUIJIETE BOIIPOCOB.
B3rnsinyB Ha mepBbIid BONpOC OuieTa, CTyIEeHT OOHapy>Kuj, YTO OH €ro 3HAeT.
KakoBa BeposITHOCTb TOro, YTO CTYAEHT: a) CHaeT 3auer; 0) He caaer 3ader?
13. B marasune umerorca 30 teneBu3opoB, npuyeM 20 u3 HUX uMnopTHbix. Haiitu
BEPOSITHOCTh TOTO, YTO CPEAM S MPOJAHHBIX B TEUEHHE JIHS TEJIEBU30POB OKAXKETCA
HE MEHee 3 MMIIOPTHBIX TEJIEBU30pPOB, MPEIoiaras, 4To BEPOSITHOCTU MOKYIKU
TEJIEBU30POB Pa3HBIX MAPOK OJIMHAKOBBI

I'eomeTpuueckasi BepOSITHOCTD

B xnaccHyeckoM OIMpeae]ICHHH BEPOATHOCTH PACCMATPHBACTCA ITOJIHAA TPYIIIIA
KOHEYHOI'o YHC/IA PAaBHOBEPOATHBIX coOrITHII. Ha I[MpaKTHKEe K& OYeHb YacCTOo
BCTPEUarOTCA HCIIBITAHHA C 0eCKOHeYHBIM (BODﬁ]I[e roBopA, HeC"-IETHBIM) YHCIIOM
BO3MOXHBIX HCXOJOB. IIO3TOMY B TaKHX CIIy4aiX KIACCHYECKOC OIIpEAclICHHE
BEPOATHOCTH HEIIPHMEHHMO. Torma BBOIOAT ITOHATHE FEO.\IETPH‘IECKOﬁ
BE€POSAATHOCTH, T. €. BEPOATHOCTH IIOLIdJJaHHA TOYKH B 001acTh (0"[]38301{., HacTb
IINTOCKOCTH, 4aCThb Te€llda H T.ﬂ..).

PaccMOTpHM, HalpHMep, Ha IUIOCKOCTH HEKOTOpyl o0macTe G, HMEINyro
IO A/ (b Sg. H BHYTPH 00JacTH G o0nacThk g ¢ momaieio S;. [Iyctk B odnacts G
HayJady Opocaercs Todka. IIpu 3TOM II0I1aiaHHe TOYKH B 0011acTh G — JOCTOBEpHOe
cobpITHE, a B g — ciuydaiiHoe. llpearionaraercsd, 4ro Bce TOYKH obnactH G
PABHONPABHLI, T. €. Hayjauy OpoIIeHHasd TOYKA MOXET IIONACTh B JIHOOYI TOUKY
obmactH G, M BEpPOATHOCTH COOBITHA A — MONAJaHHA TOYKH B 001IacTe g —
IPONOPLHOHATRHA IUIOMIAMHA 3TOH OOJAacTH H He 3aBHCHT OT ee PaclONIOKeHHSd H

¢dopmer (puc.1).
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1-"'

rEOMETpH'{ECK(]ﬁ BEPOATHOCTBIO coOBITHSE A Ha3pIBaeTCcsi OTHOIIEHHE
ILTONIAIH 001aCcTH £ K ImomaaH obmactu G, T. e.

SE
()= & )

G
OO0nacThk g Ha3EIBaeTCs 0JIarONpPHATCTBYOIIeH (0. 1aronpHATHOM) COOBITHIO A.

O6GnacTh, Ha KOTOPYK paclpocTpaHseTcsi IIOHATHE TeoMeTpHYecKoH
BEePOATHOCTH, MOKeT OBITh OJHOMepHOH (mpAMasg. OTpe30K) H TpeXMepHOM
(HeKOoTOpOe Telno B IMPOCTPaHCTBe). OO003HAuUasd Mepy (JJIHHY, IUIOMAIb, OOBEM)
00I1aCTH Yepes mes, MOXKHO 3aIlicaTh

mes g

P+ mes G (3)

Pemrenue 3agau
Ilpumep 1. B nexoropoit Touke C nuauu AB mimnabl L mpou3soien paspbiB.
KakoBa BeposiTHOCTh TOr0, 4TOo TOuka C ynajieHa OT TOYKH A Ha pacCTOSHUE HE

mensiie | ?

Pewenue. Pacnonoxkum otpe3ok AB Ha uyucmoBoid ocu Ox Tak, Kak
H300paXKeHo

A M C B
eSS G GGG g L
o [ X L X
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IlyeTe X — KoopAMHATa ciaydaiiHoH ToukH C oTpeska AB., 0< x< L. SIcHo. 4TO
HCXOJIOB OIIBITA (pa3pelB THHHH AB B Touke C) OecuHCIIeHHOe MHOKECTBO H BCe OHH
paBHOBO3MOKHEL. Ha oTpeske AB BO3bMeM TOUKy M, paccTosHHe KOTOPOH OT TOYKH
A, paBHoO /.

OueByHO, 94TO coObITHE A={Touka C yJganeHa OT TOYKH A Ha pacCTOSHHe He
MeHbINe / } TPOH30HIeT, ecinH Touka C momnaaer Ha oTpe3ok MB=[/ L].

TakuMm oOpazoM. 001acThlO, OIarolnpHATCTBYIONIEH HACTYIUIEHHIO COOBITHA A (Ha
pHC. 2 OHA 3aIITPUXOBaHA), ABIAeTCS OTpe3oK MB, a MHOKeCTBY HCXOJOB OIIBITA
coOTBeTCTBYeT oTpe3ok AB=[0.L].

Toraa o popmyne (3)

pyy-MB_ L1, 1
AB L

IIpumep 2. (3amaua o BcTpeue). JlBa cryaenta A u B ycinoBuiuck
BCTPETUTHCS B OMPEAECICHHOM MECTE BO BpeMsl nepepbiBa Mexay 13 u u 13 u 50
MuH. [Ipumieninuii nepBbIM *KA€T Ipyroro B TedyeHue 10 MUH., MOcje 4ero yXoauT.
Uemy paBHa BEpOSITHOCTh UX BCTPEUM, €CIU MPHUXOJ KAXkKAOr0 M3 HUX B TECUCHHE
yKa3aHHbIX 50 MHHYT MOET TNPOM30WTHM HayJadyy U MOMEHTHl MpPUX0JIa
HE3aBUCUMBI?

Pemrenne. IIycTe X — BpeMs NpHXOJa cTyAeHTa A. a y — cTyAeHTa B. SIcHo.
gyTo 0< x< 50, 0< y< 50,

byneM paccMarpHBAaTR X H Y KakK JeKapTOBBl KOOPIHHATBEI Ha IITOCKOCTH OXY,
BBIOpaB B KadecTBe eIHHHIBI Maciurada OJHY MHHYTY. Torja Bce BO3MOXKHEIE

HCXoael  H300pa3darcd  TOYKAMH  KBajgpaTa CcO  CTOpoHOH  a=50, T.e.
G={(x,1):0£ x<50,0¢ y< 50}

HuTtepecytomee Hac coOpiTHe C={CTyIeHTH A H B BCTpeTATCA} HACTYIIHT TOTJa H
TOIBKO TOIJA., eClIH PAa3HOCTE MeXKIy MOMEHTaMH HX IpHxXojia Oyaer He Gonee 10

MHHYT (T10 MOJIYJIIO0), T. €. ly-2<10,

HepapencTBo |[v- <10 1 e x-10< y< x+10 ompesenser G1arONpHATCTBYIONIYIO
coOpiTHIO C 00/1aCTh g, 3alITPHXOBAaHHYIO Ha PHC.3.

Torpa no gopmyle (2) HCKOMas BepOATHOCTE PaBHA

S, 50°- 407
P(C)= £ = ———— =036
Se 50?
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VA VA
50 I % 1
%
A\ xy =41
g 7 !
1 o / T
10 4 %
G . A,
010 50 X L 1 X
Puc. 3 Puc. 4

3ajaum 1J151 CAMOCTOSITEJILHOTO PellleHust
1.Ha nmnockoct mnOpoBeNeHBbI MapajuieNibHbIE JIMHUM, PACCTOSHUS MEXKIY
KOTOPBIMH TONIEPEMEHHO paBHBI 1,5 u 8 cM. Onpenenurb BEpOATHOCTb TOTO, YTO
Hayaa4y OpOIIEHHBIN Ha 3TY IUIOCKOCTh KPyT paauyca 2,5 cM He OyAeT mepeceueH
HU OIHOM JTUHUEH.

2.3 mocnenosarenbHoCcTH umcen 1, 2, 3, 4, ..., 600 Haygauy BeIOMparoTcs 2
yucna. KakoBa BEpOSITHOCTh TOr0, YTO OJHO W3 HUX MeHble 126, a apyroe
OoJIbIIIC 126?

3. Ha otpeske [0,5] cinyuaitHo BeIOMpaeTcs Touka. HaliTi BEpOsSITHOCTH TOTO, YTO
paccTosHUE OT HEe OO0 NMPaBOro KOHILA OTPE3Ka HE MpPEeBOCXOAWT 1,6 eauHULI.
4.B xpyr paauyca R BnucaH mpaBWIbHBIA TPEYrojbHUK. HallTM BEPOSTHOCTH
TOTO, YTO TOYKa, OpOIlEHHAas B 3TOT KPYr, MONAJET B JIAHHBIA TPEYroJIbHUK.
5.Ctepxenb IuHBI | pasnmomaH B JBYX Hayraja BbIOpaHHBIX Toukax. Haiitu
BEPOSAATHOCTh TOTO, YTO U3 IMOJYYECHHBIX OTPE3KOB MOXXHO COCTaBUTH
TPEYrOJIbHUK.

6.Ha otpeske AB mmunoil 1 Haygauy mocraBnens! nBe Touku L u M. Haittu
BEPOATHOCTH TOTO, 4TO Touka L Oynmer Ommke k Touke M, yeM K Touke A.
7.KakoBa BEpOSATHOCTh TOr0, UTO CyMMa JABYX Hayraj B3ATbIX MOJOKHUTEIbHBIX

YUCCJI, KaXKXJI0C U3 KOTOPLIX HEC OoubIIIE CAHMHUIIBI, HC HpeBSOﬁI[eT CAHNHUIIBI, 4 UX
2

npou3BeeHne GyneT He 6ompme 2 ?

2
8. B npsmoyronbHuk 5%*4 cm” Boucan kpyr paauyca 1,5 cm. Kakosa
BEPOSITHOCTh TOTO, YTO TOYKA, CIy4allHBIM 00pa3oM I[IOCTaBJIICHHAas B
IPSIMOYTOJIbHUK, OKQXKETCS BHYTPHU Kpyra?

9. KakoBa BeposTHOCTH Baieid BcTpedw C APYyrom, €Cid Bbl JOTOBOPHUJIUCH
BCTPETUTHCS B ompeaeneHHoMm mecte, ¢ 12.00 no 13.00 gacoB u xuere apyr
Jpyra B TEUEHUE 5 MUHYT?
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10. Ha otpe3ok AB mnunbl L, 6poriena Touka M Tak, 4To J1000€ €€ MOJI0KEHUE
HAa OTpPE3KE PaBHOBO3MOXKHO. HaWTh BEpOATHOCTHL TOr0, YTO MEHBIIUNA W3
otpe3koB (AM wim MB) umeer qiuny, 6ombinyro gem L/3.

11. KakoBa BepOsITHOCTH TOTO, YTO CyMMa JIBYX HAyTaJl B3SITBIX MOJOXKHUTEIbHBIX
qHcell, KaXJ0€ M3 KOTOPhIX HE Oojbllle TpeX, HE MPEB30OHUIET TpeX, a HX
npousBeaeHue oynet He 6obie 2/77?

12. Haynauy B34ThI JiBa MOJIOKUTEIBHBIX YUCIIA X U Y, KAXJI0€ U3 KOTOPHIX HE
MpeBbIIAeT €AUHUIBEI. HalWTh BEepoOsSTHOCTH TOro, YTO CymMMa X + y HeE
MPEBBIIIAET EANHULIBI, @ TPOU3BeacHUE Xy HE MeHbLIe 0,09.

13. Ha otpeske AB nnuHol | He3aBuCHMO OJTHA OT JPYroi MOCTaBIEHBI 2 TOYKU
L u M, noioxeHue KaxAol M3 KOTOPBIX pPaBHOBO3MOXXHO Ha AB. Haiitu
BEPOSITHOCTh TOTO, YTO Touka L Oyner Girske kK Touke M, uem Kk Touke A.

14. MomeHThl Hauajla ABYX COOBITHH HayJauy pacrlpelesieHbl B MPOMEXKYTKE
Bpemenu oT T1 mo T2. OxgHo u3 coObituii anurcst 10 MuH., Ipyroe — t MUH.
OnpenenuTs BEPOATHOCTh TOTO, YTO: a) COOBITHUS «IEPEKPHIBAIOTCS» IO
BPEMEHU; 0) «HE MIEPEKPBIBAIOTCS.
T1=1100; T2=1300; t=15.

IpakTuyeckas padora Ne7 «PemeHue 3a7auy Ha pacnpeliesieHue TUCKPETHOM ciydailHOU
BEJIMYMHBI 33/1aHHOH cofiepKaTelbHbIM 00pa3oM

3amaua 1. /luckperHas ciydaifHas BenrmanHa X 3a7aHa 3aKOHOM pactpeiecHus

X 1 3 6 8
P 0,2 0,1 0,4 0,3

HOCTpOI/ITB MHOT'OYT'OJIbHUK PAaCIIpCACIICHU .

3anaua 2. UrpanbHas kocTh OpoiieHa 3 paza. HanucaTs 3akoH pacnpeneneHus
YyuCIIa MOSBICHUN ECTEPKHU.

Pemenue.
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BepoATHOCTE BINAAEHWA WWECTEPKW NPKU OAHOM DpPOAHUKM KOCTH paBHa (1/6).

BepoATHOCTL HEBLINAAEHMWA LLIECTEPKW paBHa

1—-(1/6)=5/6

3HauyeHWA CNy4anHOR BENWUKWHEL

%x1=0

BepoATHOCTL TOrD, YTO M HAa NEPBOW KOCTH W Ha BTOPOW W TPETLEW LIECTEPKA He BbiNana paBHa:
p4=(5/6)-(5/6)-(5/6)=125/216

%=1

BepoATHOCTE TOMO, YTO UMK NEpPBOI UMK HA BTOPOI MNK TPETLEI BLINANa WecTepka paBHa:
p2=(1/6)-(5/6)-(5/6)+(5/6)-(1/6)-(5/6)+(5/6)-(5/6)-(1/6)=

=75/216

X3=2

BepoATHOCTL TOMO YTO WK HA NEPBOW W BTOPOW MMM HA BTOPOW W TPETLEA WNK Ha NEPBOK U
TPETLEA KOCTW BbINAmNa LWeCTEPKA paBHa:
p3=(1/6)-(1/6)-(5/6)+(5/6)-(1/6)-(1/6)+(1/6)-(5/6)-(1/6)=

=15/216

){4:3
BEDDHTHDCTI: TOro, UTO U Ha I'IEDBOIFI KOCTH W Ha BTODDF‘I KOCTH K Ha TDBTI::Eﬁ KOCTW BeINana

LecTepka paBHa:
p4=(1/6)-(1/6)-(1/6)=1/216

MpoBepka, YTO BCE BbIMMCMNEHO BEPHO:
p1+p2+p3+pa=1

CocTtaenaem Tabnuuy:

X 0 1 2 3
p 125 | 75 | 15 1
216 216 216 216
3amaya 3.

3agauda 2. CocTaBUTb 3aKOH paCIpEEICHUS YMClia MONaJaHuid B 1Ieb TPU
YETBhIPEX BBICTPENaX, €CIM BEPOSATHOCTh MOMAIaHUsI TIPY OJTHOM BBICTPEJIC pPaBHA
0,9.

Pewenne. CiydaiiHast BenuurHa X — YACIIO MONAJaHUM B LEIb IPU YETBIPEX
BBICTpPEJIAX — MOKET NpuHUMAaTh 3HaueHus 0,1,2,3,4, a COOTBETCTBYIOIIUE UM
BEPOSITHOCTH HaxoauM 1o dopmyne bepuymmm:
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P(X =0)=3%0,9°0,1* = 0,0001;
P(X =1) = C}0,9'0,1° = 0,0036;
P(X =2) = C%0,9%0,1% = 0,0484;
P(X =3) =C30,9°0,1' = 0,2916;
P(X =4)=30,9%0,1° = 0,6561

3aKOH paclpeeseHHs] Ynucia NOoMaJaHuid B LIeJb IPU YETHIPEX BBICTPENIax

X 0 1 2 3 4
p 0,0001 ]0,0036 |0,0486 |0,29116 | 0,6561

«Pemienne 3amad Ha pacnpelnercHue IUCKPETHOW CIIy4alHOW BEJIMYMHBI 3aJaHHOMU
COJIepXKaTEIbHBIM 00Pa3oM»

1. 3amaH 3aKOH pacrpeneneHus IUCKPETHON ClIy4aiiHON BEIMYUHBI X:

m; 0 1 2 3

pi |0,064 0,288 0,432 0,216

Haiitu: a) maTemaTnaeckoe oxxuganne MX; 0) mucnepcuto DX; B) cpeqHEKBAIPAaTUIECKOE
OTKJIOHEHHE Oy.

2. Cny4aitHas BenrurHa X 3a/1aHa 3aKOHOM paclpeeeHus:

m; 10 15 25

pi | 10/28 p|3/28

HaiiTu: a) 3HaueHne BEpOSTHOCTH JIJIsI BTOPOU CITydailHON BETUYMHBI, 0) MaTEMaTHIECKOE
oxxuganue MX; B) nucnepcuto DX.

3. 3agaH 3aKOH pacnpeesieHUs] JUCKPETHOM CIIydalHOW BEJTMYUHBI X:

m; | 20 21 22 23

pi | 01 | 03] 02 ] p

Haiitu: a) 3HaueHne BEpOSTHOCTH Il YETBEPTOM CITydaifHOW BENUYHHBI; 0) MaTeMaTHYeCKOe
oxunanue MX; B) qucnepcuto DX. [a) 0,4 6) 21,90 B) 1,90]

4. 3anaH 3aKOH pacnupeeseHusl AMCKPETHBIX CIIy4ailiHbIX BEIUYUH X U V-

m; 110 120 130 140 150
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P | 015 | 020 | 035 | 01 | 02

Pyl 01 | 015 | 03 | 005 | 04

CpaBHUTH a) MaTeMaTH4ecKHe Oxkuaanua MX u MY u 6) craHIapTHbIE OTKJIOHEHHS Gy U Oy,

5. Cnyuaiinas BennuuHa X 3aJjaHa 3aKOHOM paclpeaeeHus:

m; 0 3 X

pi | 02 |04 |p

Haiitu TpeTbe 3HaUE€HHE CIIydallHON BEJIMYUHBI U €0 BEPOSTHOCTD, €CJIM U3BECTHO, YTO €€
MaTEMAaTHYECKOE 0XKUIAHUE PABHO 4.

6. Pactipenienienre TUCKPETHOM CIy4ailHON BETWYMHBI X COAEPKUT HEU3BECTHBIC
3HAYEHUS X; U X (X7 < X2):

m; X] X2

pi | 0,4 | 06

W3BecTHBl 4MCIIOBBIE XAPAaKTEPUCTHKU  CIyd4aHON BenuuuHbl: MX =3,6; DX= 0,24.
TpeOyercs

Ipakruuyeckas padora Ne§ «lloHsTHE OMHOMHATBLHOTO PACHPEICICHHS U €T0 TPUMEHEHHEY.

3amauya 1. BeposaTHOCTH MONagaHus B LENb COCTABIISIET IIPU OTAEIBHOM BBICTPEIIE
p=0,8. HaliguTe BEpOATHOCTb IIATH MMONAJaHUI PU [ECTH BBICTPETIAX

3agaua 2 BcxoxecTh ceMsiH JaHHOTO coprta pacteHuil coctaBiseT 80%. Kakopa
BEPOSITHOCTh TOTO, YTO U3 5 MOCESHHBIX CEMSH B30UJIET HE MEHBIIE 4.

3amaua 3.

Mo gavHeIM OTK Ha 100 meTann T ee K ux OpycKoB, NoAroToBNeHHLIX AN 06paboTku,
npuxoguTca 30 ¢ 3a3ybGpuHaMu. KakoBa BEPOSATHOCTE TOrO, YTO U3 CNy4aiHO B3ATLIX 7 OpycKoB
oKaxeTcH De3 nedexToB He Gonee 27

3agaua 4.

MpoBepkoi Ka4ecTBa YCTAHOBNEHO, YTO M3 KaxXablx 100 geTanein He uMeloT AedeKToB 75 WTyK B
cpegHem. CocTaeuTs GUHOMMaNbHOE pacnpefeneHe BepoORATHOCTER YUCNa NPUroaHbIX AeTanei
M3 B3ATLIX Haygady 6 getanen.
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3amauya 5. B ropone 4 komMepueckux OaHka. Y KaXKJIOro puck OaHKpPOTCTBA B
TeueHue roga coctarisier 20%. CoctaBbTe psll pacrpeseieHuss yucia OaHKOB,
KOTOPBIE MOTYT O0aHKPOTHUTKLCS B TEUCHHUE CIICTYIOIIETO TO/Ia.

3amaya 6. KonTposibHasi paboTa COCTOUT U3 TpeX BompocoB. Ha kaxkaplil Bompoc
MIPUBEJICHO YEThIPE BapraHTa OTBETA, OJIMH U3 KOTOPHIX MpaBWibHBIN. COCTaBUTH

3aKOH pacIpeesieHusl Yrciia MPaBWIbHBIX OTBETOB IMPHU MPOCTOM YraJbIBAHUH.
Haiitu M(X), D(X).

3amauya 7. Ctpenok npou3BoAUT 4 BeICTpeNia 1O MUllleHU. BeposiTHOCTh
MOIA/IaHUs B MUILIEHB TTPU KaXKJ1I0M BeICcTpesie paBHa 0,3. 3a kaxa0€ MmornajaaHue
cTpenky 3acuntbiBaercs 10 oukoB. HailTu 3akoH pacnpenesenus yucia
3aCUMTaHHBIX OYKOB.

IIpakTnyeckass padora N9 «lToHATHE TEOMETPUYECKOrO PACHpPEIEICHUsI W €ro
MIPUMEHEHUE)

Feomempuy4eckoe pacnpedesieHue

[MycTb npon3BoasTCA HE3@aBUCUMbIE UCTIbITAHUSA, B KaXJ0M U3
KOTOPbIX BEPOATHOCTL NosaBneHus cobbitua ApasHap (0<p < 1)
W, crefosaTtenbHo, BEPOATHOCTL ero HenosBneHusa q=1—p.
McnbiTaHna 3aKkaH4YMBalOTCA, Kak TONbKO NOSABUTCA cobbiTue A.
Takum obpasom, ecrniv cobbiTe A NosBUMNOCH B K-M UCMbITaHUW,
TO B NpeglecTByWNX K —1 NCNbITaHMAX OHO He MOABMNANOCh.
OB603HauMM Yepes X OUCKPETHYIO CryYaiHy BENNYUHY — YUCTIO
MCI'IbITaHI/Il?I, KOTOpPbIE HYXHO NPOBeCT OO0 NepBoro nodeneHnd cobbITna
A. O4eBMAHO, BO3MOXHLIMU 3HAYEHUAMM X SBNAKTCA HaTypanbHble
yucna: x,=1, x,=2, ... [lycTb B nepssbIX K -1 ncnelTaHuax cobeiTne A He
HacTynuno, a B k-M UcnbiTaHuy nogeunock. BepoaTHocTb aToro
«CINOXHOro cobbITUA», N0 TEOPEME YMHOKEHUSA BEPOATHOCTEN
HesaBUCUMbIX cobbiTuin, P(X=k)=q"*'p. Monaras k=1,2, ...,
nony4YvM reoMeTpPU4ecKyo NMPorpeccuto ¢ NepBbIM YNEHOM P U
3sHameHaTtenem q (0< g<1): p,gp,g°p, ... ,q<'p,... Mo aTon
NpUYnHE pacnpefeneHue HasbiBaloT 2eoMempudecKum.

Mpumep. V3 opyaua npousBoguTca ctpensba mno
uenn OO0 nepeoro nonagaHus. BeposaTHocTb
nonagaHus B Uenb p = 0,6. Hantn BepoATHOCTb TOrO,
4YTO nonagaHne npon3onaeT npu TPETbLEM BhICTpErne.
PeweHwe. lNo ycnosuio, p=0,6, g = 0,4, k=3.
Vlckomas BepOSATHOCTb Mo hopmyrne

P=qg*'p =042*0,6 = 0,096.
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Mpumep c peweHnem Ne2

MpoeoguTCca NpoBepka GonbLIo NapTuK aetanei Ao obHapyxeHus BpakoBaHHol (6e3
OorpaHW4eHus: Yucna NpoBepeHHbIX AeTanein). CocTaBuUTh 3aKOH pacnpeieneHus yucna
NpoBepeHHbIX AeTanen. HalTu ero mateMaTU4YecKkoe oxuaaHue u QUCnepeuio, eCnn U3BECTHO,
YTO BEPOATHOCTE Bpaka Ansa Kaxgoin getanu paesHa 0,1.

PelweHue:

Cny4aiiHag Benu4vrMHa X — YMCNOo NPOBepPeHHLIX AeTanei Ao obHapyxeHWus GpakoBaHHOW —
MMEET reomeTpuyeckoe pacnpegenedve (4.11) ¢ napametrpom p =0,1. MNoatoMy psag
pacnpegenexHva UMeeT Buj

X=m| x; | 1 2 3 4 m
7 1010090081 0072 | .. |o9m-0,1] ..
ITo dopmynam (4.12) u (4.13)
M(X)=l=DLJ=10, D(X)=iz=-{%9%=90. >

3apaua

CryneHT noarotoemn w3 40 3k3ameHauMOHHbIX OUNeToB 32 M MeuTaeT, uYTo NpenoAaBaTenb
pazpewmnT emy BuliOpaTb BblydeHHbld GuneT. CocTaeuTe pAA pacnpefeneHuid uyucna X
BO3MOXHLIX MOMLITOK B2ATe DWMAET 40 NMOABNEHMA MepBOro «3Hakomoro» OuneTa, ecaw
npenojaBaTeNb OCTaHOBWA CTyJeHTa MocAe 4YeTBepToW nonbITKW. Haltm uucnossle
XapakTepucTHKW 3TOW cnyyaliHOW BeNUUMHBI.

PeweHve. BepoATHOCTL TOro, 4TO CTYAEHT BO3bMET EBblydeHHsld 6Bunet, pasHa 0.8
CnyualiHana BenmunHa X — UUCN0 UCTLITaHWIA A0 NOABAEHUA NepBoro BelyueHHoro buneta.
Coctaeum paa pacnpeleneHwWid, Halnaem GyHkuuio pacnpegenedua ACB X, noctpoum ee
rpadwk. Halgem Bce UMCIOBble  XapakTepucTMKM  (OTPaHMYMTLCA  TPEeMA-MATEH
WMCOBITAHWAMM).

OB0zHauYMM Yepez B — YWUCIO <UCMBITaHWIA», Yepes p — BEepPOATHOCTL B3ATb BblyYeHHbINA
Guner. Toraa p=10,8, g= 1 - p=10,2. Haiinem seportHoctu py(1), ps(2), pa(3), pa(4).

Tak kak cnyuaﬁHaﬂ BEAWMYMHE X — YWCAO BO3MOMNKHBIX MOMNLITOK A0 MNOABAEHMA nepeoro
BblYyHEHHOIO 6M.ﬂ€‘Ta, BOCNONb3YeMCA FEOM@TPW—IECKDﬁ BepPOATHOCTEHD!

Py(1)=p=0,8;
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P(2)=qp=0,8-0,2=0,16;
P,(3)=¢%=022-0,8=0,04 0,8 =0,032;
P,(4)=g%p=0,23- 0,8 =0,008 - 0,8 = 0,0064.

X | 2 3 4
Pi 0,8 0,16 0,032 0,0064
Marematnueckoe oxuaaqne M(X) = 1 =1,25;
p

|

q _02 :
DX)=—==—"==0,03125;
aucnepcna D(X) P2 064" %

cpeaHekBajpaTiiYeckKoe OTKIOHEeHWE C= |'.0’ 03125 20’176

HOQE‘MY B paCCMOTpEHHDH Zalade He BbIMONHASTCA yCnoewe HOPMWPOBKKL

4
> b =0,9984 £1?

k=1

[leno B TOm, 4TO B C/Iy4ae reoOMeTpUYecKMX pacnpejeneHwii ycnosuMe HOPMUPOBKM
BLINONHASTCAH I'Iplﬂ k___}oq‘ d B paCCMOTPEHHDH 3alade 6blﬂH AdHbl NWWUb '-IE"TI:;IPE" I_IepElble

aHadeHuma JCB X
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b
P3<X<6)=YPX=i)=
i=3
= 0,02244 + 0,00137 + 0,00003 + 0,0000001 = 0,02384 ~ 0,024.

Mo lq}opmynam (4.15) K (4.16)
MX)=6-2208 D(X)= 6-2[1_2)[1 .“ﬁ_] —0,6145.
45 44\ 45 45

Takum obpasom, cpeaHee UMCNO yraaaHHbIX BUAOB cnopTa u3 6 Bcero 0,8, a BEpPOATHOCTL

BolMrpeiwa Tonsko 0,024, »=
3ananus TUISt CaMOCTOSITENILHOTO pelieHus

Mpumep ¢ pewennem. B notepee «Cnoptnoto 6 w3 45» aeHexHule NpW3bl NOAYYaroT
y4acTHUKM, yragaewmne 3, 4, 5 n 6 engoe cnopta 13 oTobpaHHeix cayyaliHo 6 emaoce vz 45
(pazmep npuza YBENWUMBAETCA C YBEAMUYEHWMEM 4WCNa yralaHHblX BWAOB cnopTa). HaliTw
3aKOH pacrnpejeneHnsa caydalHoW BennduHbl X — 4Yucia yrafaHHblX BMAOE COpPTa Cpeaw
cnyyaliHO oTobpaHHbIX wectn. KakoBa BEpOATHOCTE MOAYYEHWA AeHeXHOoro npwvza? Haitu
MaTeMaTMUecKoe OXuaaHWe U AUNCNePCUio ClyY4alHOR BenMuMHbl X.

PeweHwe. OueBngHo (cm. ra. 1, npumep 1.14), 4To 4WCNO yragaHHelX BMAOB CrnopTa B
notepee «6 w3z 45» ecTb caydaliHaa BeNW4YMHa, WMerLlWas rMNepreoMeTpuyeckoe
pacnpeaenexuve ¢ napametpamm B = 6, M = 6, N = 45.. Pag ee pacnpeaenenns,
paccYMTaHHLIN No dopmyne (4.14), umeeT Bua:

A | x 0 1 2 3 4 5 6
pi | 0,40056 | 0,42413 | 0,15147 | 0,02244 | 0,00137 | 0,00003 | 0,0000001

BE‘FJOHTHOCTI: NONYHeHWA AeHEXHOTO Npwvza
4]

SAJAHWA 1 CAMOCTOATEJIBHOI'O PEHIEHUSA

3anaua 1 KyOuk nmonOpacsiBaeTcs A0 TeX MMOp, OKa He BbIaneT 6 oukoB. HailTu BeposSTHOCTD,
YTO BBINAJICHUE 6 OYKOB CITYUUTCS 32 5 OPOCKOB.

Pewenue:
st mepBoro Opocka (k = 1), BepositHOCTH yerexa p(1) = 1/6.

Jist BTOporo (k= 2) 3To BEpOSITHOCTh ycIieXa BO BTOPOM OpOCKe U HEyJIauH B IIEPBOM I10
dbopmyne (14):

2-1

- " g
P(y= 1. 1_1‘ L2 s
61 6] 66 36

Sy | T

IUTSL TPEThETo OpocKa:
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. 1 N

-

' 5 5 5

P(jj.l:l' 1_1! zl. = :l.z_“zz_“:[]:llﬁ
6 6 | 6 16 6 6

JUTSL 4ETBEPTOTO OpocKa:

. A P

1 1] 1 (5% 1 128 1258
p= b L L[
6 6 | 6 |6

JUTSL TIITOTO OpOCKa:

) i1 P!

- 5 5 5

p(f,)zl. 1_1_! :1_. sl l 62 = 622 =0.08
6 6 ) 6 6 1206 7776

6 |

Omeem. BepOSATHOCTH, YTO BBINAJACHUE 6 OYKOB CIy4UTCs 3a 5 OpockoB paBHa 0,08.

3adaua 2 Ponuk k0006020 3aMKa cO0epiHcCUum 7 603MONCHBIX YUDD, U3 KOMOPBIX HYHCHO
evlOpamsb 00Hy. Kaxosa éepoamnocms, umo e2o MOXCHO OMKPbIMb MOYHO € 3-20 pasza.

Pewenue:

peto01d

Bepoamuocmu npasunvrnoco eounuunozo ebloopa

Pacnpeoenenue ceomempuuecrkoe 3Hauum uckomyro 8epossmuocms Hatioem no gpopmyne (14)

3= . YT 16y 1 36 36 0108
L 7 = L“ T 49 343

Ecnu 3amok cocmoum u3 HeCKOAIbKUX He3a8UCUMbBIX POTUKOS, MO 8EPOSMHOCMG €20 CIYYAHO20
OMKPLIBAHUSL NOOUUHAECAL YHCEe OPY2OMY PACHPEOeseHUI0 — OUHOMUATbHOMY.

Omeem: 6eposamHOCmb, 4mMo 3aMOK OmMKpoemcsi moyHo ¢ 3-eo pasa pasta 0,105.

3adaua 3 Kommpons xawecmea napmuu npoOyKyuu npo8ooUmcst 00 0OHAPY’CeHUs Nep8o2o
bpaxosannozo usdenus. B pesynomame cepuu nposepok oonapyscunu, ymo 6paKo8anHoe
uzoenue gnepsvie NOABGIAIOCL 8 cpeoHem npu decamom ucnvimanuu. OyeHums 6eposmMHOCMb
nosienenus opaxa.

Pewenue:

Ilycmo X — uucno ucnvimanuti 00 nepeozo nossieHusi 6paKko8anHo2o uzoenus. X ciyyainasn

6e/IUHURA umeent ceomempudeckoe pacnpe()eﬂenue. Ilo yciaosuro ee cpe()Hee 3HA4YeHUue paeHo
AM(X)=10
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1 1 1
MiX=— p=— =
Tax xkax P , mo M) 10

Omeem: seposmuocme nosenenus opaxa pasua 0, 1.

['unepreomeTpuueckoe pacnpeesieHue HMEIOT Cly4ailHble BEJIWYUHBI, KOTOPbIE HMEIOT
MECTO TNpPH BBIOOPOYHOM KOHTPOJIE HEKOTOPOH COBOKYMHOCTH N OOBEKTOB IO HEKOTOPOMY
oTpeieIecHHOMY CBOMCTBY. J[J1s1 Ka)10T0 paccMaTpuBaeMoro o0beKTa JAal0T OTBET Ha BOMPOC -
o01ajaeT OH CBOMCTBOM A, MJIM HET. | umepreoMeTpruyueckoe pacrpeelieHue UMeeT ciaydaiiHas
BeTMYMHA X, paBHas YHUCIY OOBEKTOB, OO0JIAMAIOMIUX CBOWCTBOM A B CIy4alHOW BBIOOPKE
obweMa n, rie n<N.

Hanpumep:

Ul YMCIIO HEKAYeCTBEHHBIX €AWHHIl M3JCIMH B CIy4ailHOW COBOKYMHOCTH oOBeMa 7 W3
naptumn oovema N, ecnu n<N;

il JoTepes, B KOTOPOil CBOWCTBO A OuieTa — 3TO «OBITh BBIUTPHIIIHBIMY», TOTJA BCETO
OuieToB N, a HEKOTOpOE JUI0 MPHOOPENIO # U3 HUX, B 3TOM CIy4yae YHCIIO BBIUTPHIIIHBIX
OWMJIETOB Y 3TOTO JIMIIA UMEET TUTIEPTEOMETPUIECKOE paclpeieTicHHe.

Taxum obpaszom, eunepeeomempuyieckoe pacnpeoeienue - OUCKPETHas CllydaiiHas BeTMUYMHA
X cocmosiwas 6 mom, umo 6 gvloopke uz N 00bekmos, u3z Komopwix m o61aoaiom ceoucmeom A,
6yoem umenno k, obraoarowux ceoticmeom A, 8 blO0pKe U3 N KOHKPEMHbIX 00beKMOo8 83AmblX
U3 COBOKYRHOCMU.

W N =
Cr G

PIiX=m= -
C;

(17)

[Tpu >TOM m 00BEKTOB 007aaIOT CBOMCTBOM A, kK — OOBEKTOB MOIAJIO B BEIOOPKY, BCETO
TIOTIAJI0 B BBIOOPKY # DIIEMEHTOB U3 N.

Takum 00pazom, TUTIEPTEOMETPHUIECKOE paCTIpeIeTICHHE ONPEACIIseTCs TPeMsl ITapaMeTpaMu
— 00BEMOM TeHEepaTbHOW COBOKYMHOCTH /N, YHCIOM OOBEKTOB m B HEH, 00IaJaronux
paccMaTpuBaeMbIM CBOHCTBOM A, 1 00BEMOM BBIOOPKH 71.

OcCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH TUIEPreOMETPHUUECKOr0 paclpeieeHus:

1) MaTemaTruecKoe 0XXUAaHNE

m
MX)=n—

2) nucniepcust

46



- -

D(X) = F?ELI—E !Ll— n-l |
NN N-L

3aoaua 4. B simuke 7 mapoB, U3 KOTOPHIX 4 OeTbIX, a OCTallbHbIC YepHBIe. M3 3TOro smKa
HayraJg W3BICKAIOTCA 3 Iapa; m — 4YWCIO H3BJICUEHHBIX Oenbix mapoB. HailiTu 3akoH
pacrpeneneHus IUCKPETHOM Ci1y4aifHOW BEIMYMHBI 71 U BEPOSITHOCTh COOBITHS X > 1.

Pewenue.

Bo3MoxHble 3HaueHus ciaydaiiHoW BenuuuHbl X - m=0,1,2,3. COOTBETCTBYIOIIUE UM
BEPOSATHOCTH MOACYUTHIBaeM 1o popmyre (17):

21 =P(X=1j=%§32=2_5
py=P(X=2)= Cf?i _ ;_i
p1=P(Y=3)= Cii‘a? :%

Takum oOpa3om 3aK0H pacmpeseneHus X:

JU1s IpoBepKM NPAaBUIIBHOCTU ITOCTPOEHUS 3aKOHA PACIPEAEICHUS JUCKPETHON CIIy4aiiHOU
BEJIMYUHBI HAWJIEM CYMMY BEPOSITHOCTEH:

1 12 18 4
T =]

i3 35 353 35
- - - - , TOIY4HIIU | 3HAYUT BBIYMCIICHUS BEPHBIE.
Teneps HaliieM BEpOITHOCTD cOOBITUS X >1:

13 4 22

P(X}U:Pz—}}a:E—E:E

Y

Omeem: BepOSATHOCTH TOTO, YTO YUCIIO OEJIBIX IAPOB OOJIbIIE OJHOTO PABHO 3%
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IIpakTnueckas padora Ne 10 «3anuce pacnpeneneHuss HBC, 3aJaHHON COIEPKATEIbHBIM
obpazom»

HenpepbiBHaA cny4yanHaa BenU4uHa U e€ (pyHKLUMA pacnpegeneHus.
PYHKUMSA NNOTHOCTHU pacnpeneneHns

(0 HenpepeIBHOW cnydYaiHoi BenuuuHe (HCB) A HeoQHOKPaATHD YNOMWHAN B NPe0bayLLnK
CTaTLAX, W NOSTOMY, €CNK Bl 3ALUMNKA C NOWCKOBMEA W/WNKW HE COBCEM B TEME, TO HAYHUTE C
NepBoro ypoka o cny4arHbIX BenuduHax. [ocne Yyero Nnpoform«aem v cpa3y BCnoMUHaeM

pasHuLy:

— B oTnMume oT gAMCKPETHOW cny4YalHoW BenudnHel, HCB momeT npuuaTe noboe
AeWCTBUTENBHOE 3HAYEHWE K3 HEKOTOPOTO NPOMEKYTKA HEeHYNEBOW ANWHLI, YTO Aenaet
HEBO3MOXHbLIM €€ NpeacTaBneHne B Buae Tabnuuel (m.k. dedcmeumenbsHbIX Yuces] HecYémHo
MHO20) B 3TOR CBA3W HENPEPLIBHYH CNYYalHYH BENWYMHY 3a0atT QYHKUWAMK OBYX TUNOB,
HA3BaHWA KOTOPLIX Bbl BUAWTE B 3aronoBKe.

QYHKUMA pacnpefenedna HenlpepsieHol cryYalnod eenuyusesl ¥ onNpedenasTca TOYHO Tak
we, Kak U pyHKUMA pacnpeneneHdA OCB:

F(x) = (X <x) — BEpOATHOCTL TOMD, 4TO CNyYaiHasA BEMUYUHA 5 NPUMET 3HAYEHWE,
MEHBLLEE, 4em nepemerHas x , KOTOpaA «NpoberaeTs» BCE 3HAYEHWA OT «MUHYC» 00 «NITHCH
DeckoHeyHoCoTU. Takum 0Dpa3om, YUUTEIBAHTCA BCe 3HadeHuA, koTopele B NMPUHUMIE momeTt
NPUHATE NPOW3BONEHAA CNyYanHan BenwdnHa. C yBenuueHdem x yHKUWA pacnpeneneHna
«HakannueaeT» (CYMMWPYET) BEDOATHOCTH, @ 3HAYMT, ABNAETCA HeybbigaroLlel N MU3MEHAETCA B
npegenax 0= F(x) =1 o 310/ NpU4dKUHE BE MHOMLA HA3LIBAKT UHMeapansHod PyHKUWeR
pacnpefeneHua.

BaxHoN 0coBeHHOCTBIO ABNAESTCA TOT (hakT, 4To (hyHKUMA pacnpenenexus NIKOEON
HENpPepbIBHOM CNYy4YalHOA BENWYMHEI BCErOa M BClogy HenpepbiBHal YacTo eg mMoxHo
BCTPETUTE B KYCOYHOM BUOE, HANPUMED:

0, ecng x <0
2

Fixi= % ecng 0= x=3
1

OOHAKO B TOYKEX «CThIKa» BCE X0pOoLWo:

02 32
) 5 (3 5

W eCNUW TaMm paspblB, TO Bbl WMEETE OEMN0 C ONEeYaTHOR MM OTKPOBEHHOR OWWDKoRl

ECTIH X >3

]

I Ho cama no cebe HenpepsleHOCME U HOMB creaa, edUHULA CPasa — eLUE HE O3HaYaKNT, Umo
neped Hamu OyHKULUA pacipedeneHus.

MpK Py4HOM NOCTPOEHWM YepTexXa Lienecoobpas3Ho HalT ONOPHLIE TOYKW, B HalleM NpuMepe

2 2
yaoOHO B3ATE. F(1) = %m 0,11, A= % w044 W NNaBHO-NNaBHO NPOBECTU KapaHAaLloM
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Kycouek napabonbl y = E:

]

..........................................................................................

..............................
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HanomuHal, 4To NeBbIn HUKHWA NyY CneayeT NPoYepTUTL JXUPHO (Umobkl OH He CrUearcA ¢
OChHI), & NPABLIA BEPXHUIA NMYY NPOOOMHUTE 38 OCTPUE OCK (MK, 2pachuk beckoHevyeH). Takwe He
3abbiBaEM, UTO F(x) HE MOXET yObieamb, W €CNW BAPYT OKAXETCA, YTO KAKON-TO KYCOK rpadinka
WOET «CEEpPXY BHU3», TO ULLIMTE OLWWOKY UMW ONATE e — MMEET MEeCTO OnedaTtka. A MOXET NpocTo
LpOrHyna pyka -

YTo Kacaemo macwraba, To CMOTPUM MO CUTYALWKW, Yalle BCero oNTUMarnbHEIA Maclutad
coctaenaeT 1 en. = 1 cm (OBe KNETKW), HO NOCKONLKY A CTPOH rpatukn He OT PyKKW, TO oCcoDo He

CNEXY 3a NPONOPUMAMK — B A&HHOM CMy4Yas No OCW OPAMHAT BeILUNO NPMMEPHO B 2 pa3a
DOonbLUE, Yem No 0CK abcUMCe.

Tenepb BEPHEMCA K CMbICTTY (OYHKUWW PACTpedeneHns W PACCMOTPUM Napy KOHKPETHLIX «MKC»:

Fi-T)=FX «-T) =0 — BepoOATHOCTL TOMD, YTO CMYYaARHER BENMWYMHA X NPUMET 3HAYSHKUE,
MEHBLLUEE, yem —1;

Fidy=FX <4)=1 — BepoATHOCTEL TOrQ, 4YTO CMY4YaliHaA BENWYMHA X NPUMET 3HaYeHWe,
MEHLLUEE, uem 4.

Hy, 1 O4EBUOHO, YTO pacCMaTpUBaeMasn CrydaiHas BenuuMHa NpUHUMAET criyyalidbie, Hanepéd
HeU38eCmHkLIe 3HAYeHUA U3 oTpe3ka [0; 3). Ecnu Bknafbieats B 3a[a4y COAepKaTenbHbIA CMbICT,

TO 3TO MOMET DbITh CNyYanHan NPoaCMHWUTENEHOCTE HEKDEID NPOUBCCa (8 ceKyHOax, Hampumep),
WnK Macca nNubo paamep cnydYaiHo BeiDpaHHoroe obvekTa (Hanpumep, kpynuHky necka). W tomy
nooobHoe — NnpuMepoB macca. KoHKpeTHeIe 3aaa4n HenpemeHHo DyayT, HO Npexae oCTaHOBUMCA
Ha TEXHWUYECKON CTOPOHE BOMPOCA.

BepoATHOCTL TOro, 4To CNy4aliHan BENWYMHA NPUMET 3HAYeHWEe M3 HEKOTOPOrD NpoMEXYTKA
PACCUMTLIBAETCA €LWE Npolle, 4eM ONA ONCKPETHOW CNyYalHOW BeNUYWHBL. 308Ch HET
HuKakoi CanTta-bapbapel: 0Tpe3ok Nu [z, ] Ham nan, nonyudtepean fa; 4|, [2; &) wnu uatepsan
(@, &) | COOTBETCTRYHLLYH BEPOATHOCTE MOMHO BEIMUCIWTE NO e0WHOW hopmyne:

Fiby— Fia)
Mpumevarnue: & cnedyrwem napazpaghe Mel 000CHYEM 3mo ymeepxwieHUe

Hanpumep:

] d
PO=X =1y = F(l1- F(0) =1§_%=% — BEpPOATHOCTL TOTO, YTO ClyYaiHan BenuuuHa NpUMeT
3Ha4YeHne 13 otpeska [0, 1]. W To4uHo Takumu ke ByayT BepoATHOCTH
Pl0<X <D, FOZX <), PO <X <1)-

3 2 4
Pes 2 =PFEa-Fllil=———=1-=-=

( 1= F(3)-F(2) 55 5

NPUMET 3HauYeHne 13 oTpeska [2; 3];

— BEPOATHOCTE TOMD, YTO CNyYalHasa BenvunHa

W | WA

Fl-1eX <) = F(4)- F(-1) =1-0=1 — BepOATHOCTE TOMQ, YTO CNyYalHan BENUYKMHAE NPUMET
3HaYeHWe U3 HTepeana (-1 4);

W Tak ganee.

HaeepHoe, Bbl NOAMETHIM, YTO HA YYaCTEAX OOWMHAKOBOA ANWHE! PE3YNETATE NONYYUNNUCE

pasHbIMU. P0=X =T)= % P2=X=3)= g 1 BO3HUKAET BOMPOC. KaK OLEHWUTL 3TY

«KOHLIEHTpaLWo» BEPOATHOCTEH Ha PA3NWYHLIX MPOMEKYTKaX? — Bedb (hYHKUMUA pacnpeaeneHus
F(x) XapakTepuayeT HaKoMIeHue BePOATHOCTEN N0 Mepe YBEMUYEHUA X, U MHOTO pa3

BLIMMCNATE F(b)— Fa) yTD-TO HeoxoTa.

SpdhekTUBHEIA OTEET HA NOCTAENEHHLIA BONPOC O&&T
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thyHkuma MO THOCTU pacnpeneneHnA BEPORATHOCTEN

wnu duchghepeHuyuansHana QyHKUWA pacnpeneneHnAa. OHa NpencrasnaeT cobod NpousBoaHYHD
YHKUWMK pacnpenenesna; Fix)=7(x) .

Mpumevarnue: dna duckpemHod criyyalHod senuyiHsl Makod yHKUUU He cyluiecmayem

B Hawem npumepe:

m' <0
(:l,rECJ'IH i 0, ecom x <0

2
Flxi=F(x= (%J ecmr 0Sx=3 = % g 0= x <2
(T, ecmm x> 3 0, ecnim x >3

To eCTb, BCE O4eHb NPOCTO — GepémM NPoM3BOOHYH OT KaX/A0ro Kycka, U NopAaoK.

Ho HacToALmMiA NOpANOK COCTOMUT B TOM, YTO HecoGCTBeHHbIN MHTerpan oT f(z) c npegenamMmm
MHTErpUPOBaHMUA OT «MMHYC» A0 «NNoc» GeCKOHEYHOCTH:

Ij(x)a’x:] — paBeH eOWHMLE, U CTPOro eAMHMLE B NpoTUBHOM Cnydyae Nepea HaMmu He

-

YHKUMA NNOTHOCTK, U eCNK 3Ta OYHKUWA HalileHa KaK NpoM3BoaHan, To F{x) — He ABNAETCA
hyHKUMER pacnpeeneHna (HecMOompA Ha Kakue Bkl mo HU Beino dpyeue Apu3HaKku).

[MpoBEpWM «NOANWHHOCTE HALUWX (OyHKUWA. ECny cnyYanHaA BeNWUMHA Y NPUHWUMaET
3HAYEHUA N3 KOHEYHO20 NPOMEKYTKA, TO BCE 1EN0 CBOAWTCA K BLIYUCTNEHUD onpeaenéHHOoro
WHTerpana. B cuny ceodcmea addumusHOCML,

+i 1] 3 2?{ +Hix
[7dx= [0 dx+[Zdn+ [0.ax
— - 0 9 E

CDBE[}I.IJEHHO MOHATHO, YTO NeBLIA 1 I'IpaBI:-Iﬁ UHTerpankel paeHel HYNWK W HaM OCTanocCk
BEIMMCITHMTE.
2 1
9 o
9TO 03Ha4aeT, dTo C.I'I}"—IEII:IHEIFI BenuduHa X OocTOoBEPHO NPUMET OOHO U3 3HAYEHWA OTpe3Kka
[0; 2]. TeomeTpuyeckn ke 3To 03HAYAET, YTO NNOWAaAb MEKIY 0CLI0 X W rpadukom f(x)
paBHa eIUHULE, B JaHHOM Ccry4Yae pedb WAET O Nnollanq TpeyronsHuka 43¢ . CTopoHa 4B

3
%Im&'x: (x2)|3 = %(9—0} =1, yTo W TpeboBanock NpoBepuTL. C BEPOATHOCTHOW TOYKKU 3pEHNUA
a

_ 2x . _
ABNAETCA CbpﬂrME'HTOM NPpAMOH y = F W AnNA ee NOCTpOeHWA AOCTaTOYHO HaWTW TOYKY

_23_2
9

(3 Sm067:

A0 1

Hy BOT, cTano BC& HarnAaHoO — rae BOnsWwas nnowais, TaMm 1 Bonee BepoATHLIE 3HaYeHWA. Tak
KaK (PYHKUWMA NNOTHOCTW «CcobupaeT nod coboi» BEpOATHOCTK, TO OHA TOXe HeompuyamesbHa
(F(x)=0) 1 eé rpadivk He MOKET pacnonarateCa HU#e ook O . Cnenyer Takke OTMETUTh, YTo B
obwem cnydyae 3Ta QYHEUWA pa3peiBHa (crnedum, 2de «xupHbles» modku!).
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3afiaHune

Tenepkb pazbepém Becema NOONLITHLIA OaKT. NOCKONLKY ASACTBUTENLHLIX YNCEN HECYEMHO
MHO20, TO BEPOATHOCTL TOMO, YTO CNYyYanHan BENWYMHA Y NMPUMET KAKOE-TO KOHKPETHOE
3HaYeHWe cmpeMumca K Hymo. W no3ToMy BEPOATHOCTU PACCYMTHIBAKIT HE ANA OTAENLHO B3ATHIX

TOMEK, 8 ANA LenblX NPOMEKYTKOB (Mycmb daxe oYeHb Manblx). Kaxk Bbl NPaBUNbHO A0rafanich:
&

1
POX =)= Ij(x)a?x = é_l-xa’x = s %(xgjﬁ = %(1— 0 = % (cuHas nnowade Ha Yyepmexe) —
a 1}

BEPOATHOCTL TOTO, YTO CryJaiiHaA BenuuuHa NPUMET 3HaYeHne U3 oTpeaka [0, 1];

3
Flz=X=5= %I xdx= % %(xﬂjﬁ = %(9 —= g (kpacHas nmnowads) — BEPOATHOCTE TOMD, YTO
2

CnydyadHan BenuuHa NPUMET 3HaYeHWe M3 OTpe3ka [2; 3].

Mo Toi NMPUHKWHE, 4TO OTAENEHO B3ATEIE ZHAYEHWA MOMHO HE NpPUHUMAaTE BO BHUMaHWE, C
MOMOLLEH 3TUX ¥E WHTEMPANOE PACCYMTLIBAKITCA W BEPOATHOCTKU NO WHTEpPBANAM /

nonyuWHTepeanam, B YaCTHOCTH:
1

PO<X=N)=POSX <)=P0<X -::1):%];@;:%
1]

3TUM e O bACHATCA aHANOrMYHAaA «BOMEHOCTE C OYHKUWER F(x) .
Bo3MOHO, KTO-TO CNPOCKUT: & 3a4YeM CYUmams UHMezparnsi, ecnu ecms QyHKUUA Fix) ?

A [IeNo B TOM, UTO BO MHOMMX 3a0a4ax HenpepeliBHas cnydaiHas senudnHa M3HAYATNBEHO
3adaHa (DyHEUMeR F(x) NNoTHOCTW pacnpeneneHuA, koTopad TOME ogHo3HaYHO onpenenaeT
CIyYalHyH BENWYKUHY. HO, KaK BApWUaHT, MOXHO CHaYana HalTu hyHKUnK F(x) (Cc MoOMOLWE mex

He UHmezpanoes), Nocne Yero UCNonk30BaTs «NETKMA CnocoDy» SpecHFoKyPHTE OTHICKAHWA
BEPOATHOCTEA. Bnpodyem, 0b 3TOM YyTh NOZKE:

3agaHue 1 ans camocToATENbHOIO peLleHUs.
3apgaHue

HenpepsiBHaA cnydyadHas BeNWYKMHE ¥ 3a0ada ceoei doyHKUWeR pacnpeqeneHna;

0, ecnuw x=c
(x+ 1

Filx) = :

ECIH ¢ <x=d

1

, EBCIH x>d

HaiTi 3HaueHna ¢, & W dyHKUM Fix) = F'(x) [1poBepWTs, YTo F(x) OeWCTEMTENEHO ABMNAETCA
MYHKUKWER NMOTHOCTU pacnpeneneHnda. BeIYMCIWTE BEPOATHOCTH Fl—-1= X <0), P[X = %J
MocTpouTs rpadukn & (x), f(x) .

TpeHupyeMca camocToATeNsHol ECNM BO3HWKHYT 3aTPYAHEHURA, TO BHUMATENMLHO NepednTailTe
BLILLEW3NOKEHHLIA MaTepuan. KpaTkoe pelleHine U OTBET B KOHLIE YpOoKa.

BooOuwe, TUNOBLIE 3a0a4K HA HENPEPEIBHYH CMYYalHYH BENWYUHY MOXHO PA30enUTs Ha 2
DoneLwKe rpynnel: 1) Korga aada hyHEuna F(x) | 2) Koraa aada dyHEuma 7 ix

B nepeom cnyyae He COCTABNAST HUKAKUX TPYAHOCTEW OTLICKATL YHKUMH NMNOTHOCTH
pacnpeneneHua — NOYTW BCEraa NpousBoaHbIe He TO 4T npocThl, a NPUMHUTHEHLI (B Y4EM Mbl
HenaeHo yBenunues) Ho Bot korpna HCB 3anada pyHKUMER f(x) | TO HAXOXOEHWE DyHKUWA
pacnpefeneHus — ecTe Donee KPONOTIMELIW NpoLecc:
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PeweHnne 1

Mpumep 1. PeweHue: & cuny HenpepkigHocmu ghyHkyuL pacrpedensrus;
3
u = 0 = o= —1
(d +1°
8
Takum obpaszom.

0, ecmm x=-1

3
Fixi= % ecng —1<x=l

=1 = @+0*=8 = d=1

1, ecnum x>=1

(+17 2 4

3 3

Haudém hyHKUUK MomHKocmu pacnpedenaHus:

0, ecmm x=-1

Ax+1)°
T

3
Koumpons: F(-1) = (_1;1:'

=0, F(l)=

ecme —1<x=1

Flx=F'(x)=

0, ecmm x>l

lMokaxem, ymo F(x) dedcmeumensHO A8NaemcA OyHKUUel MNomHocmU.

1) [na mobozo aHaderdus = F(x) =0, e yacmHocmu, Ha cpedHeM MpoMexymue:
Ix+1)°
8
BrumaHue! Ees 1-20 nym{ma obodmuck Hens3sA!

=0

2) jj(x).:fx_ jo dx+- j(x+1) dx+jo a’x——-—( +1y7 1_—(8 0y=1

Taxum oﬁ;]aaam HaUﬂEHHaH d)yHKuu.q dedicmeumensHo ABNASMCA yHKUUed NNOMHACCMU
pacnpedenaHus.

Tpebyembie eepOAMHOCMU 8bi200HEE BbIYLUCLME C MOMOWBK QYHKULL PacipedeneHus:

3
% -0= é — BEPOAMHOCITE MO20, YMO cliyJYalHas

gefuyliHa npuMem 3HadYeHle U3 nonyusmepesana [— 1, 0)

P[X;;]_p(;{Xﬁm]_mm)_ﬁ(;]_l_[%”f_1_1[3]3_

B B2
1 27 27 357 -
=1- E E =1- a = a — BEDOAMHKOCME MOz0, YMO ChyYaluHad eefnuyiiHa rnpumMem

Pl-12X <0)=F(0)- F(-T) =

1
3HaYeHue, bonbLe, yeM —
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lNocmpoum z2pacbuky Fix), Fix).

3apaHune 3

3anada NNoTHOCTs pacnpeleneHia BepOATHOCTEN HENPEPLIBHOW CNYYalHOR BENUYWHLL ¥

f) = Ax, ecnm xE[l;ﬁ}
= 0, ecnm xe[l;ﬂ)

Tpebyetca:

1) onpenennTe KO3MMUUMEHT A4,

2) HaWTW hYHKUWHD pacnpenenedua Fix);

3) NoCTpoOUTE rpadukn F(x), Fix);

4) HaliTV BEPOATHOCTL TOTO, YTO ¥ NPUMET 3HAYEHUe U3 npomexyTka [1; 3)

Pemrenue

1 ) Mo ésoacmey YHKUUU MIomHAocmu pacipedeneH U
j Fx)dx =1

B daHHol 3adaye:;

5
Afzdzx=1 = A= -

1 xcdx

1

1 1 1 24 1
[rdz=—(f=s25-1=20=12 = A=—
! 2 2 2 12
Takum Oﬁpﬁ&@.ﬂf. UCKOMaA nnomHyAoCme:.

0, x<1,
x
=1—, 1=x<5
Jix) 12 x <3

=5
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2) OyHkyuro pacnpedenerus HaudéM C MOMOWLI0 GhopMynsl F(x) = J' Fixdx:

—ecnu x <1, mo f(x)=0 u F(x) = jo.:fxzo;
17 11,

1
x el
_ecnu 1<x <5, mo Fn) =0 UF(x)=__[Dde+E_1|-xdx=U+—-—x =00

12 2

—ecnu x25, mo f(x)=0 u
: 17 f 11 1 1

F(z) = [ Odn+—[xdx+[0dr=0+— [ +0=—(@5-D=—24=1
4 121 . 12 2 24 24

Takum obpasom:

0, x<1
a
Fa=1F Y e,
1, x=5

3) BeinonHum Yepmexu:

4) Halidém sepoAmHOCE MOS0, YiMo ChyYalHand eenuyuHa 5 MpuMem aHayeHue U3
npomesxymeka [1,3):

(-1 (1*-1 8 1
PlsX <3 =F(3-F=" <> - " _(0==w0733
‘ )=8@-Fl = 4 3

3apaaHune 4.

HenpepeleHaA cnydyaiHaA BeNWUMHA ¥ 3adaHa NNoTHOCTEH pacnpeieneHls BeDOATHOCTEN:

0, xz=-1
2a, —1l<x=1

S = a, l=x=4
0, =4

HalTh 3HaYeHWe & W NOCTPOUTE rpadiuK NNOTHOCTA pacnpeneneHua. Hanmu yHKLn0
pacnpefeneHa BEPOATHOCTER F(x) W NOCTPOWUTE & rpaduk. BeIUWCNUTE BEPOATHOCTE
P0«X <2).
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IIpakTnyeckas padora Nell «BpruncineHne XapakTEepUCTUK HCB, 33aJaHHOW CBOUM
pacrpeneneHuem»

1. Bo Bpems rpo3sl Ha yaacTke Mexay 30-m u 70-m kuinoMmerpaMu TeiaedOHHON JTUHUN
npou3ommén oopsIB MpoBoaa. Cuutasi, 4To OOPHIB OAMHAKOBO BO3MOXKEH B JTIFO00H TOUKE, HAUTH
BEPOSITHOCTh TOT'O, YTO OOPBIB PACTIONOXKEH MKy 40-M U 45-M KUJTOMETPaMH.

2. Ha 400-kns10MeTpOBOM y4acTKe ra30IpoBOJIa MEXY KOMIIPECCOPHBIMU
CTaHIIUAMHA A U B TPOUCXOUT yTeUKa T'a3a, KOTopas OJMHAKOBO BO3MOXHA B JIFOOOM TOUKE
razonposoja. HaiiTu BeposITHOCTB, TOTO, UTO yTeUKa pacnoioxeHa He ganee 20 kM ot 4 wiu B.

3. Ha otpeske [4, 8] Hayaauy B3sTO uncno. KakoBa BeposSITHOCTB TOTO, YTO: &) 3TO YUCIIO
MoMNaJeT B IUAMa30H OT 5 110 6; 0) uncio OyAeT MEHBIIE HYJIS.

4. BeposATHOCTh ONAJaHUsl CIIy4YalHOW BEJIMYMHBI, pACTIPEICIICHHON IO paBHOMEPHOMY 3aKOHY
Ha (-5, 15) B uacTb unTepsana (8; ) pasua 1/10. Haiitu npaByro rpanuity natepsana 3.

3agaun Ha BeIYMcJIenue meauansl HCB

1. O6Bas1 OIMHAKOBO BO3MOKEH B JIF000# TOUKe Ha ropHOi mopore ot 30 kM 10 90 KMm.
BeposTHOCTB TOTO, 4TO 00BAJ MPOU30MAET B MHTEPBAJIe OT KOHIIA WM Havajia JOPOTH PaBEeH
1/5. HaiiTi 3T HHTEpBAJIbI.

2 Bce 3HaueHus: paBHOMEPHO paclpeAeaéHHON ClIy4aiiHON BEIMUMHBI PACIIOI0KEHBI HA OTPE3KE
[12; 28]. HaiiTi BeposITHOCTH €€ moraianus: a) Ha oTpe3ok [24; 28]; 6) B uaTepBai (13; 15).

3. EMxocTh 1ucTepHbI 17151 XpaHeHus GeH3MHAa Ha aBTO3aIpaBOYHOM cTanIuu pasHa 50 T. Haiftu
BEPOSITHOCTH COOBITHI, COCTOSIIIIUX B TOM, YTO TIPH CITy4aifHON MTPOBEPKE B IUCTEPHE OyAeT
oOHapyxeHo: a) MeHee 5 T OeH3uHa; 0) 6onee 20 T 6eH3MHA; B) X0Ts ObI 1 T OeH3UHA.

4. llena nenenust mkansl amnepmerpa pasHa 0,1 A. [TokazaHust OKpyTIsIOT 10 ONMKaNUIIEro
nenoro aeneHus. Hailtu BeposTHOCTB TOro, 4To Mpu oTcyeTe OyAeT cliesaHa omuokKa,
npesblaromas 0,02 4.

5. Bpems oxumanus OTBeTa Ha Tesie()OHHBINM 3BOHOK — ClTy4yaiiHas BEIMYMHA, TTOTYUHSIONIASICS
paBHOMEpHOMY 3aKOHY B MHTepBase ot 0 1o 60 cekyna. HaiiTu mioTHOCTE pacnipeneiaeHus u
(GyHKLHMIO pacnpeeseH s 3To! ciydailHoi BenmnuuHbl. ONpeaeanuTb BEpOSATHOCTh TOTO, YTO
BpEMsl O’KMIaHUS OTBETA HE MPEBBICUT 45 CEKYH/I.

6. Mecro nexypcrtBa nepensrxaoro nmocra Ne2 JII1C — cinyyaiinas BeTMyuHa, OIYUHSIOMIASICS
PaBHOMEPHOMY 3aKOHY pacupeaesneHus B uaTeppaiie ot 997 km 1o 1447 kM. Hailitu ninoTHOCTH
pacrnipenienenus 1 pyHKIUIO pacrpeeseHus 3TOH ciaydaiHoi BearnuuHbl. OnpenenuTh

BEPOSITHOCTH TOTO, YTO HapyIIeHue 3ahuKcupyroT Ha uaTepBasie ot 1200 km 10 1300 km.

3amauyu HA pacyeT KBAHTHJIM CJIY4YailHON BeJTHYHHbI
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1. Kak npaBuio, cpeau 20 ra30HOKOCHIIOK OjHA Monaaaercs HeucnpasHasd. CiiydallHbIM
00pazoM oToOpaHbl 2 Ta30HOKOCHIKH. [1oCTpOUTh MyacCOHOBCKHIT 1 OMHOMUATBLHBIN 3aKOHBI
pacrpenieneHus: KOJIM4ecTBa HEUCIPAaBHBIX Ta30HOKOCHUIIOK CPEeIU OTOOPaHHBIX

2. BeposSITHOCTB MOTEPSITh KPSTUTHYIO KapTy B TEUCHHE MECSIIA ISl CIIy9aifHO BEIOPAaHHOTO
BKIaqurka cocrasiser 0,003. bank Beinan kpeautHbie KapThl 1000 kmuenTam. CocTaBUTh psll
pacrpenienieHust BEpOsITHOCTEN TOTO, YTO 3a MpeAcTosmuil Mecsr Oyayt yrepstasl m =0, 1, 2, 3,
4 KpeIUTHBIX KapT.

3. U3BectHO, uTo mpumepHOo Ha 10000 6aHOK KOHCEPBOB MPUXOAUTCS S HAPYIICHUM
repMeTU4HOCTH. [1oCTpouTh psAa pacnpeneneHust BEpoSITHOCTER Toro, uto B naptuu u3 20000
0aHOK HapylIeHWEe TeépPMETUYHOCTH IIPOU30MIET He Oojiee 4eM B 5 cilydasix.

4. BeposiTHOCTB c00s GaHKOMAaTa MpH preMe KOMMYHaIbHBIX Tuatexxeit pasHa 0,000025.
[TocTpouTh psia pacnpeneneHus BeposTHocTel Toro, uro u3 10000 o6cmy KeHHBIX KIMEHTOB
cooit mpouzoiiner B m =0, 1, 2, 3, 4 cmydasx.

5. O06psbIB TenedOHHOMN CBS3H MPOU3OIIEN HA OJTHOM U3 MATH y4acTKOB. [locienoBaTensHO
npoBepsIoTcs Bee yyacTKu. COCTaBUTh 3aKOH pacrpezesieHus: 00CiIeI0BaHHBIX Y4aCTKOB, €CIIH
BEPOSATHOCTH OOpHIBA CBSI3U OJIMHAKOBA IS BCEX 3BEHBEB.

6. CTpenok cTpenseT Mo MUIIEHHU 10 TIEpBOTO MONadaHus, IPOU3BOJUT HE OoJiee YeThIpex
BbICTpENOB. [10CTpOUTh 3aKOH pacnpenenaeHns Yuciaa MPOU3BEICHHBIX BBICTPEIOB, €CIH
BEPOSATHOCTH MMONAJAAHUA IPU KakKI0M BbICTpese paBHa 0,9.

7. Ilpu urpe B ropoAKu ocTayics 1 TOPOJIOK, a y UTPOKa ocTaoch S 6ut. Haiitu 3akon
pacripesieNieHus Ynclia UCTI0Ib30BAHHBIX OUT, €CIIM BEPOSITHOCTh BEIOUTH TOPOOK MPH KaXIOM
O6pocke paBHa 0,8.

8. BeposTHOCTB TOTO, YTO MacTepcKasi MPUMET Ha PEMOHT CIIOMABIIUICS Y IIKOJIbHUKA COTOBBIN
tesnedon paBHa 0,4. CoCcTaBUTh 3aKOH pacIipeieIeHus] KOTNYECTBA MACTEPCKUX, KOTOpPbIE

IMMOCCTUT IKOJbHHUK, €CJIIN TAKUX MAaCTCPCKHUX B IrOPOAC 8.

IpakTnyeckas padora Nel2 «llenTpanbHas npenenbHas TeopemMa U €€ IPUMEHEHUE.

57



IMpumep:

CTpenok B eCATKY IollafiaeT ¢ BepOATHOCTEI 0,4, B IeBATKY — C
BepOoSATHOCTEI 0,3, B BOCBMEpPKY — C BepOATHOCTE 0,2, B ceMepKy — C
BepoATHOCTEK 0,1. KakoBa BEpOATHOCTB TOTrQ, 94TO ITpu 25 BeICTpeNnax
ctpenok Habepet oT 220 go 240 o4koB?

Penrerne. [TyCThb IIPU i-M BEICTPEJIe CTPEJIOK BEIOMBAET Y, OYKOB.
BemMYMHEB] X, He3aBMCHME] M MMEIOT OJHO M TO XK€ pacIpeferieHIe

X 7 8 9 10
P o1 ]o02]03] 04

3amMeTuM, 4TO M (X,)=7-0,1+8-0,24+9-0,3+10-0.4=9, a() D(X,)=
—(7=9)-0,1+(8=9)>-0,2+(9-9)>-0,3+(10-9)>-0,4= 1.

25
CyMma 049KOB Y = ZX“ 6ygy4u cyMMOM BONBLIOTO YMCIIa He3aBMCUMBIX
i=1

OOMHAKOEO pacripeelIeHHBIX CllaraéMBblX C OTpaHMYeHHEBIMHA
OUCIIEPCHMAMM, MMEET 3aKO0OH pPacClIpeeJIeHM A 6JIM3KUU K HOPMaJIBHOMY C

M(Y) =1‘.H§X1.) iM(Xi} 25.-9=225

mapaMeTpaMM y

D(I"]=B{§Xi] iD(X,] 25-1=25.

i=1

B uTore Y ~ N(225;25). [ToaTtomy nio popmye (2.9.2)

P(220 <Y <240) d)( 242;225}_ d{zzugzzs ) _

= d(3)+dE) 0,4986 +8,3413  0,8399 ~0,84.

OTtBeT. (,8399 ~ (,84.
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IIpumep:

PerynupoBka npubopa 3aHuMaeT BpeMs 0T 4 0o 10 MMH. PeryIMpoBUIUKY
IpeAcToOUT oTperynupoBaThk 50 npubopor. CunTas AJNA KaXJoro npubopa
PaBHOBO3MOXHBIMM BCe 3HaYeHUS BpeMeHM PeryIMPOBKM B YKa3aHHBIX
npepenax, OeHUTh BEPOATHOCTD TOTO, YTO PErYJIMPOBIUIMK CIIPABUTCH C
paboToM 3a LIecTh YacoB.

Penrenwne. [TycTe X, — BpeMs peryiIMpoBKHM (-I'o Ipubopa, a
V=X +X,+X,+...+ X,, — BpeMs BBIIIOJIHEHUSI paboThl pabo4YMM.
Tpebyercsa HauTu P(Y < 360). BenmnuuHa Y ABnNgeTCA CYMMOM G0OJNIBLUIOTO
Yuca OQUHAKOBO pacnpefelieHHbIX He3aBUCUMBIX CITY9auHbIX BEJIMYWH,
KaXkfias M3 KOTOPBIX orpaHu4YeHa. [1o IeHTpanbHOM [IpelelIbHOM TeopeMe
Y MMeeT 3aK0H pacnpefielieHUs 6JIM3KMIM K HOpMallbHOMY 3aKOHY
pacnpepneneHus. HapgeMm napaMeTphl 3TOT0 3aKOHa, T.€. MaTeMaTU4eCKoe
OXMOaHMe M OUCIepCHI0 BeJIMYMHEl Y. Tak KaK cly4auHble BeIMYMHEL X,
MY)=M(X)+M(X,)+...+ M(X,)

He3aBMCHMMEL TO H
D(Y)=D(X,)+D(X,)+...+ D(Xy,).

BelamcnumMm M (X)) 1 D(X,). Ilo ycnoBuio BCe 3Ha4YEeHUA CITy4auHOM
BeJIMYMHEL X, pPABHOBO3MOXHEL B 0Tpe3kKe [4,10]. [ToaToMy GyHKLIMA
IIJIOTHOCTY BEPOSATHOCTHM 3TOM CIIYYaMHOM BENIMYMHEL B YKa3saHHOM
OTpesKe MMOCTOSTHHA. YT0o6Hbl IUI0Laab, 3aKIIK09eHHAsA MeX Ay rpa@ukom
(QYHKUMH [IJIOTHOCTHM BePOSITHOCTH M OCBhIO abCIIMCC, paBHANACh eAUHMIIE,
crnenyeT MONOXUTE f(x)=1/6 npm xe[4,10]m f(x)=0 Opu OoCcTalnbHBIX X.

G YH4E€TOM 3TOTO MMeeM
Lo

10
M(X)=[x-1/6dx=7, D&X) [(x=7)"-1/6dx=3.
4 4

IMosToMy M (Y)=50-7=350, D(Y)=50-3=150, o(¥)=~12,25.

HTaK, ¥ ~ N(350:150). [1715s1 BBIYMCIIEHUSI MCKOMOMW BEPOSITHOCTH
BOCIIONBb3yeMcs Gopmyrton (2.9.2) u Tabnunen GyHKIKMHK Jlamaca (cM.
mpun., Taémn. I12):
P(Y <360) P(200=<Y <360) CD[ jod 35*}] = tl)[zm — 350] -~
12,25 12,25
=®(0,82)+D(12,24) 0,294 +0,5=0,8.

OrBer. 0,794 = 0,8.

59



ITpumMmep:

XKeToH ans urpanbHOro aBroMarta cToMT 10 py6rnen. [Ipu Mcrionb30BaHUM
OHOTO XXeToHa (B OTAENTbHOM UTPe) BEPOATHOCTD HE MOJIYYMTH HUYEro
paBHa 0,8, BepossiTHOCTE nony4dnTk 20 pybnen paBHa 0,15, BeposATHOCTB
nonydeHus 50 pyoneu paBHa 0,04 1 BeposaTHOCTE nnony4deHus 100 pybneu
paeHa 0,01. Urpok xymnuin xeToHoB Ha 1000 pybnen. KakoBa BEpOATHOCTB
TOT'0, YTO UTPOK He OKaXXeTCHA B IIPOUrphlLIe?

Penregpe. AIrpok Kynui 1000:10 =100 >xeTOHOB. Pe3ynbTaT KaXXJO0M UTI'PHL
(Mcrionb3oBaHME OMHOTO XXETOHA) ABJISETCA CIyYalfHOM BEeJIMUYMHON X, C

3aKOHOM paclIiIpefeneHMsd

X, | —10 10 40 90
P | 08 | 015 ] 004 | 00l

BblH[‘pblllI YKa3dH C YIETOM CTOMMOCTH 2XKETOHA.

PeayneraT 100 urp obo3Hauyum depes Y =X, + X, +...+ X|,,. BemuunHa Y
SIBJISIETCA CYMMOM 60JIBLIOTO YKMCJIa OAMHAKOBO paclpefelleHHbIX
He3aBUCHMBIX CIIY4alHBIX BeIMYNH, KaXXJasi M3 KOTOPBIX OTpaHUYeHa.
ITo HeHTpaNbHOM IIpefe/IbHOM TeopeMe Y MMeeT 3aKOH paclpefeneHus
6IM3KKMM K HOpMaJXIbHOMY 3aKOHY pacrnpepeneHusa. Haugem nmapamMeTprl
3TOro 3aK0OHa, T.e. MaTeMaTU4YeckKoe OXXHAaHue M AUCIIepCHI0 BeJIMYUHBL
Y. Tak Kak cny4auMHble BeNM4YMHEL X; He3aBUCHUMEL, TO
MY)=M(X)+M(X)+...+M(X,,,) n DY) D(X)+D(X,)+...+ D(X

100 100 ] '

Tak Kak

M(X)=-10-0,8+10-0,15+40-0,04+90-6,01 -2,
a D(X,)=(-10+2)"-0,8+(10+2)"-0,15+(40+2)"-0,04 +(90+2)*- 0,0 228,
o M(Y)=-2-¥0 =200, D(Y)=0c"(Y)= 228-100= 22800, o(¥) =151

HTak, Y mMeeT IpUMepHO HOpMaJlbHbIY 3aKOH pacnpepeneHns
N(=200; 22800). Mrpok He oKa)XeTCsI B IPOMUTPEILIe, eclii Y > (. ITo
bopmyne (2.9.2) umeeMm

P(Y=0) P(0<Y <9000) m(gﬂ—m —(=200) } _ m(@] _

151 151
—d(61)-D(1,32) 0,5-8,4066 = 0,09.

OrBeT. =0,09.
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IIpumMmep:

BeposTHOCTE poXxieHUsI Manb4YuKa paBHa 0,514. OnipejenuThb
BEPOATHOCTH TOTO, YTO 40N Manb4YMKOB cpeau 400 HOBOPOXeHHBIX
6yZeT oTIM4YaThCH OT BePOSITHOCTU POXAEHUsI MallbuMKa He boJlee 4eM

Ha 0,05 B Ty MM Opyryr CTOPOHY.

Penrenme. PoxxpneHue pebeHKa MOXHO pacCMaTPMBaTh KakK He3aBMCHMBIHU
OIBIT C BEPOATHOCTEIO «ycIiexa» p =0,514 (1o JaHHBIM CTaTUCTUKM Ha
KaXIyI0 TEICAYY HOBOPOXIEHHEBIX MpUXoauTca 514 MansuMkoB). Torga
o popmye (2.13.1)

0,05
P(lk/n—0,514/<0:05)=2d| =

- =2d(2:0004) 0,9545,
J0,514-0,486 /400

OtBerT. 0,9545.

IMpumep:
BeposATHOCTB COBBITUSA P(4) = p = (,9. CKOIIBKO HE3aBMCHUMBLX OMBITOB

HYXHO IpofenaTh, YT06kl C BepOATHOCTE 0,95 6BITE YBEPEHHBIM, YTO
4acTOTa NOSABIIEHMUS CODBITHUS B 3THMX ONEITaxX 6yAeT OTNIMYaThCH OT
BEPOATHOCTH COOBITHUA He bonee 4yeM Ha 0,05 B Ty MIIHM APYTYO0 CTOPOHY?

Penrerame. 3annuieM Gopmyny (2.13.1) ans Halrero cuydas:

P( a {(],U5]=2¢'[ e J=D,95.

n J0.9-0,1/n

[To Tabnuie pyHKIMHU Jlanmnaca HaxoguM, 9T0 2d(1,96) = 0,95. [TosToMy
0,05-0,05- J;f 0,3=1,96.0OTKyga » =138,3. YcrmoBuA 3afja4yM BBIIONIHAKTCH

-0,9

nopu n=139.

OtreeT. n =139,

IIpakTnyeckasi padora Nel3 «Pemenue 3a1ad Ha BBIYMCICHUE XapaKTEPUCTUK CIyYalHBIX
BCIIMYHNH.
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1. 3adaua ¢ pewenuem. Jlano pacrnpeneneHe IUCKPETHOI cayyaiinoi BenuunHel X .
HaiiTi MaTemaTH4ueckoe 0%HIaHHE U cpe/IHee KBaIpaTHIHOE OTKIOHEHHE.

x|=-211 |3 |5
p10,1{03]04]0,2
Peruenue. MaremaTiueckoe okHIaHue onpejenserca no opmyie

M(X)=Zxkpk =P NPyt X P,

k=1

Takum oGpasom, nomydaem M(X)=-2-0,1+1-03+3-0,4+5-0,2=2.3.

YtoObl HAiTH cpejlHee KBaApaTHYHOE OTKIOHEHHE, ONpeaeanM aucrepcuto. Jls
onpe/eseHus AUCIIEPCHH BocTIoNb3yemcs Gopmynoii: D(X )= M (X ’ ]— [M(X)F.

CocTaBUM 3aKOH pacnpesielieHus clydaitoii Benuaunsl X:
X214 |1 |9 |25
0,1103(04]02
Haiinem matemarn4eckoe oxunanne M (X : ):

M(X?)=4-01+1-03+9-0,4+25-02=93.

Torna mucnepens: D(X)=M(X?)-[M(X)F =9.3-2.32 =93-529=4,01.

OnpesiennM cpesiHee KBaJAPaTHIHOE OTKJIOHEHHE:

ofx)=./D(X)=./4.01 = 2,0025.

2. 3aoaua ¢ pewenuem. BeposTHOCTS MOABJIEHHS COOBITHS B OHOM HCIIBITAHHH MOCTO-
sHHa ¥ paBHa p =(0,1. Hanucare 3akoH pacnpenenenus ciydaiiHoii BelH4HHb X —
4Hca NMOABNEHHA cOOBITHA B 1 =3 wucneiTaHuaX. [locTpouTs MHOTOYrONbBHHMK pac-
npeenenus. Beunenuts matemarudeckoe oxkuanne M(X), ducnepeuio D(X) u
cpeHee KBajapaTHYecKoe OTKJIOHeHHe G{X) cayyaiiHoil BelTMYHHBI.

Pewenue. JluckpetHas cnyvaiiHas senwdyuHa X (YMCIO MOABIEHWI COOBITHS) HMeEET

CIEYIOLIHe BO3MOMKHBIE 3Ha4eHus: x; =0 (HM 0aHOTO nosiBNeHHd), x; = 1 (0/1HO MoMAB-

neHue coObITHA), X3 = 2 ([Ba MOABIEHHUA), X3 = 3 (BCE TPH MOABJCHHA HEKOTOPOro coObl-

THS).

[losBnenne coObITHA B KaJ0M HCMBITAHWH HE3aBHCHMO OJHO OT JPYroro, Bepo-

ATHOCTH 3THUX NOABJICHHIT paBHBI Mesk1y co00il, mosromy npumenuma qopmyna bepryi-

m P (k)=Ctp*q"™". Crpoum GunomuansHoe pacnpenesnieHue. YuuTwiBas, 470, 10
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yenoeuwo, n=3, p=0,1,torna ¢ =1-0,1=0,9, nomyunm:
P(X=0)=PR(0)=C;p"¢’ =¢" =09 =0,729;

!

P(X =1)=R(1)=Clp'q* = 3 01-0,9% =3-01-081=0,243;

12!

|
P(X =2)=P(2)=C;p’q' = i-ﬂ,lz 0,9'=3-0,01-09=0,027:

2.1

P(X =3)=PR((3)=C;p’q" =01’ =0,001.
Hanuumem HeckoMblii OMHOMHAJIBHBIN 3aKOH pacnpeaeneHus X:

X 0

1 2 3

» | 0,729

0,243 | 0,027 | 0,001

Kontpoas: 0,729+ 0,243+ 0,027 + 0,001 =1.
HUCTPE‘!HM MHOTI'OYTOJIbBHHK paclipedc/ICHHA

1 dpi
081
061
041

021

xi
15 2 25 3 35 4

[To monmy4eHHOMY 3aKOHY pacnpeje-
JIeHHA OmnpeaenuM MaTeMaTH4YecKOoe OMH-
JIaHHE.

Cnocod 1.

M{X): Zxﬁ_pJEE =0-0,729 +1-0,243 +
k=1
+2-0,027+3-0,001=0.3.

Cnocod 1I. Jlnga OuHOMHAIBHOTO
pacnpefielieHHs MaTeMaTH4eckoe OH/a-
HHE MOKHO HailTh 1o  dopmyle:
M(X):Hp =3~[],1 =[]',3

Onpenenum AUCHEPCHIO:

Cnocod Il. /{na OMHOMHAJIBHOTO pacnpeseneHus JHCIEPCHI0 MOMKHO ONpPeaeNHThb
no dopmyne: D(X)=npg=3-0,1-0,9=0,27.
OnpeenuM cpelHEKBAAPATHIECKOE OTKIOHEHHE:

o(x)=/D(X) =027 = 0,5196.

3. Cnyuaiinas pe4uHa X 3ajaHa pAIOM pacrpeieleHns

X —1

0,7 1,5 |4

P |02

04 |0,

HaiitTn Marematudeckoe OKHAHHE

H  JHCIICPCHHD CJ]}"-[&IF]HGH BEJIMYHHEI

7> =2X7 —1,5X . TlocTpoiiTe MHOTOYTOIBHHK PacIpe/IeIeHHUS.
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. Y HUEM.
4. 3aoaua ¢ pelwenue Be He3ABMCHMEIE clTy4aiiHele BenMHIuHEl X ¥ ¥ 3a0adel CBOMMH
psaMi pacrpeieseHuii:

X 2 4 Y -1 0 15

P 0,7 | 03 b 04 | 0,1 0,5
CocTaBUTh 3aKOH pacripejelieHus UX CyMMbI — Cly4aiiHoil Benuuuuel Z=X+Y u
MPOBEPHTH BBITIOJIHEHHE CBOIiCTBa MaTeMaTH4eCKOTO OKHIAHHA

M(X+Y)=M(X)+M(Y).
Pewenue. CoctaBum 3akoH pacnpenencHus Z =X + Y. Haiigem Bo3MOXKHBIE 3HAYEHHA
Z,=X,+Y:
Z =x1+y1=2+(—1)=1;
Z,=X5+y,=2+0=2;
=X+, =2415=17;
Z, =X+ =4+(-1)=3;
I, =X+ Y, =4+0=4;
I3 =%+ Y, =4+15=19.

Haxoaum BeposSTHOCTH 3THX 3HAYSHMIA:
m=P(Z=1)=P(X=2,Y=-1)=P(X =2)- P(Y =-1)=0,7-0,4=0,28;
p,=P(Z=2)=P(X=2,Y=0)=P(X=2)-P(Y=0)=0,7-0,1=0,07;
p,=P(Z=3)=P(Xx=4Y=-1)=P(X =4)- (Y =-1)=0,3-0,4=0,12;
p,=P(Z=4)=P(X=4Y=0)=P(X=4)-P(Y } 0,3-0,1=0,03;
ps=P(Z=17)=P(X =2,Y =15)=P(X =2)- P(¥Y =15)=0,7-0,5=0,35;
pe=P(Z=19)=P(X =4,Y =15)=P(X =4)- P(Y =15)=0,3-0,5=0,15.

B utore nonyuaem 3akoH pacnpeneneHus £ =X+ V'

z, 1 2 13 |4 (17]19

p; 10,28(0,07(0,12]0,030,35|0,15

6
KonTtpons: Zp, =0,2840,07+0,12+0,0340,35+0,15=1.

i=1
BreruuciuM MaTeMaTHYeCKHE OHAAHHA )1 KaJKI0T0 W3 3aKOHOB Paclpeae/ieHHs.
[lo 3akony pacnpeneneHus ciay4aiiHoil BelH4uHbl X

X 2 4
P 0,7 0.3
BerucnM M(X)=2-0,7+4-0,3=2.6.

[lo 3akony pacnpeneneHus ciy4aiiHoil BenuauHbl Y
¥ -1 0 15
P 0.4 0,1 0.5
seiaucaum M(Y)=-1-0,4+0-0,1+15-0,5=7,1.

AHAJIOrHYHO 10 3aKOHY pacrpeeneHus caydaiinoil senuunnbl Z =X +Y
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z 1 2 |3 4 |17 |19

p; 10,28(0,07(0,12{0,03]0,35|0,15

BHIYHCIIUM
M(Z)=M(X +Y)=1-028+2-0,07+3-0,12+4-0,03+17-035+19-0,15=9,7.
Oueuzno, uto M(X )+ M(Y)=2,6+7,1=9,7=M(Z).

. » L L

5. Jlpe He3aBHCHMBIE cny4aiinele BenHauHel X W Y 3a1aHel CBOMMH paaMu pacnpese-
JIeHHIH:

X |[-1/0 |1 Yy |-2|-1]0
P |05 p, |01 P 01101 p,
Hanucare 3akoH pacnpejeneHus ciyvaiiHoil sejinuuHbl Z =X 42V BbIYHCIHTH
M(z), D(Z). M(3+4X), D(Y - X +3), M(x?).
6. Ciyuaiinas senmunna X 3a7ada Tabuuieii:
X |=-3|-2[0 |3 |4
PP 10,1]02]0,1]05
Berumcnuts: p, M(X), D(X), P(-3 <X <2). Hoctpours rpadux F(x).
7. U3BecTeH 3akoH pacnpeie/ieHus JUCKPETHOI cyyaiiHoii BeMuuHbl X :
X | -5]|-4] -2 0 1
p 102102101 ]103]02
Onpeaennts Martemarudeckoe oxuganme M(X), mucnepcuro D(X), BeposTtHOCTH
nonajgauus X B uHTepean (—3,0): P(-3 < X <0). looctputs rpauk MHTErpaib-
HOH (yHKLMHK pacipenenenns F(x).
8. Cocrasbre psaj pacnpejeleHus Cay4ailHON BenuuuHbl X — 4HCIa nonajaduii npu S
BBICTpEJIax, €C/IH BepOATHOCTD NONaJaHuA MPH 0IHOM BeicTpene pasHa 0.4,
9. B nenexHoii norepee BoinyueHo 100 ouneros. PassirpeiBatores 1 Beiurpsim 8 500 p.
1 10 Bemrpeimeii no 10 p. Haligure 3akoH pacnpeaeneHus ciay4ailHOro BeIMrpeima X

JUIs BIIaJeNbla OJAHOro JioTepeiiHoro Ouiera U HaliuTe MaTeMaTH4ECKOE OKUIaHKHe
Beiurpeima X. [locTpoiite yHKUHIO pacnpeneneHus.

10. 3adaua ¢ pewenuem. [lpennpuanMaTens MOKeT MONY4YHTH KPEAUTHl B TPEX HE3aBH-
cuMo paboTarolux apyr ot Apyra Oankax. B nepom GaHke OH MOMKET MOJYYHTh

= ]- I
35 MaH. py0. ¢ BEPOATHOCTEID e BO BTOPOM OaHke — 15 MIH. py0. ¢ BEPOATHOCTEID

1 |
3 B TPEThbeM OaHke — 25 MIIH. py0. ¢ BEPOATHOCTBIO —. Heodxodumo: a) HaiiTH 3a-

KOH pacnpe/eneHus cly4daiiHoii BeTMuuHb! X — BO3MOKHOI CyMMBI KPEIHTOR U T10-
CTPOUTH MHOTOYTONIBHUK pacnpejenceHHs; 0) HaliTH MaTeMaTHYeCcKOe OKHIaHUE,
JIUCTIEPCHIO U Cpe/iHee KBaJApaTHYHOE OTKJIIOHEHHE AUCKPETHOI ciy4qaiiHoil Beau4H-
Hel X B) HaliTH (YHKUHIO pacnpeleneHHs IUCKPETHOIH ciay4vaiiHoi Benu4uuHBl X,
MOCTPOUTE €€ rpaflK W HAllTH BePOATHOCTH TOTO, YTO NPEINpPHHUMATENh TOTYYHT
KpeauT B pazMepe o1 35 1o 50 muH. pyo.

Pewuenue. a) [lycres coObiTHE A, — nonyveHue kpeaura B i-om Oanke, { = 1,2,3. Torna no

o P =3, P(4)=1.
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[lockoneky OaHkH paboTaT He3aBUCHMO JApYr OT apyra (codbitus A, 4,, A, —

HE3aBHCHMBI ), TO NPeANPHHAMATETL MOKET MOMYYHTh KPEIHTEI KaK B OJJHOM OaHKe, Tak
W B HECKOJbKHMX O/JHOBPEMEHHO, CJIe/JOBATe/IbHO, BO3MOMKHBIE CYMMBbI KpPEIHTOB
(x, muH. py0.): 0; 15; 25; 35; 40; 50; 60; 75. Hafinem BeposTHOCTH p, MONYYEHHS 3THX

cymm, i =0,7.
py=P(x =0)=P(7) P(Z,) P(4,)=> 1. 2L,
) 43121 32 41
p=P(X =15)=P(4) P(4,) P(ffs]-z‘i'g:?
- 311 1
pa=P(x =25)=P(4)- P() P(4)=3 1 1= L,
—\ ol —y 112 1
=P(X =35)=P(4,) P(4,)- P(4,)=—-=-= =
Py =P ) (1)(2] (3]4321%1121
=P(X=40)=P(4,) - P(4,) P(4,)==-=-= =—;
F4P{ }P{i](zlp{ﬂ_q_z}ga
—y 112 1
P(X =50)= P(4,)- P(4,) P(4)==—-==—:
(X =50)= P(4)- P()- P(&)= 355 =5
- 111 1
P(X =60)=P(A4,)-P(4,) - P(4,)=—-—-— =—
(=)= ) HE) P) = 35
= (X =75)=P(4)-P(4)- P(4)= 3 -5 -3 =57
Tn:-r;[a 3aKOH pacnpeaeneHus cayuaiiHoi BemHuuHbl X' — BO3MOKHONH CYMMBI Kpe-
JAHUTOE — HMECST BH/ .
x, | 0 | 15| 25| 35 |40 | 50 | 60 | 75
, L[
Pl 4 408 [ 12 | 8 12 | 24 | 24

rie x, — BO3MOKHbIE 3HAUYEHHS CITy4aiiHOil BeIH4YHHBl X, p, — COOTBETCTBYIOLIHE ITHM
3HAYEHHAM BEPOATHOCTH.
[IpoBepum ycn0BHE HOPMHPOBKH:

ke Bl 2 1
+—F+—+—=
12 24 24
MHOroyroJlbHHK pacnpeieieHus —
JIOMaHas JIMHHSA, COEIUHSIIOMAs TOYKH C
KoopauHaTamu |

x;p,). i=0,n.
06) MaremaTnueckoe

JUCKPETHOH CcNy4aiiHOH BeJIHYHHBIL

1
—+15-—
_pr, + :
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+6ﬁ-i+?’5-i=24lx24,58.
24 12

24
Jucnepcus:

2 2 ") 1 2 l ¥ 1 2 l 2 1

D(X)=M(X2)-M*(X)=0? ~ +15% .~ +25% .~ +352 . — +40% .~ +
4 4 8 12 8
23 NPT NN ‘B
A0t = 5 DAL | D
12 24 24 12

Cpennee kBaapaTHuHoe oTKIoHeHHE: G(X )= /D(X ) =./424,83 =~ 20,61.
Omeem: M(X)=24,58 muu.py6., D(X)=424.83, o(.X)=20,61 Man. py6.

B) OYHKLUMA pacnpeie/eHus JMCKPETHOH CIy4aiiHOll BEJMYMHBI ONpeJeNnseTcs
dopmynoit F(X)= P(X < x). Ha ocHoBe 3akoHa pacnpe/esieHus ciyqaiiHoil BeuauHbl

X — BO3MOKHOI CYMMBI KPEIHTOB, noxy4aeM (pyHKIMIO pacnpeaenenns, rpaduk koTo-
poii n300pakeH Ha PUCYHKeE.

0, x<0,

/4,  0<x<l5, |76

1/2, 15 < x <25, :

5/8,  25<x<35,

F(x)={17/24, 35<x<40, %

20/24, 40<x<50, -—
22/24, 50<x<60, }é,,__,.
23/24, 60<x<75,
1 x>"T3. 0 20

BeposaTHOCTH TOro, 4TO MpeArnpHHUMATENb NONYYUT KPEeIuT B pa3Mepe oT 35 1o
50 ma. py0. HaiigeM ¢ NOMOLIBI (PYHKUMH pacipeaeIeHus

P(35< X <50)= P(35 < X < 60)= F(60)- F(35)=22 -2 - .
24 8 24
Omeem: BEPOATHOCTBL TOTO, YTO MPEANPUHUMATEND MOMYYHT KPEAUT B pasmepe oT 35 1o

50 mu. py0. cocrarnser i

HpaRanecxaﬂ 4acTb JECKIHNHU «CocraBjieHne BapUHallMUOHHBIX PAIA0B»

67



Jagada 1

Hexoo0Hbie daHHble: CTYVIeHTH HeKOTOpOol IPYNNE]l, COCTOAIISH H3 30
4YesI0BeK COANH aK3aMeH o Kvpey «lHdopMmaTika». [lonyaeHHBIE
CTVIEHTAMH OLHKH 00Da3yVIOT CAeIVIOIINE DA YHCET:

|l a4 a| 3] 3 2] 5] 21{ 3] 3 4
| 3 [ a | a | =2 | L 2 [ 3 [ 3 a4l a ]
L 3 [ 3 a | a]| 5 3 3

[ (|2
N

PemrexHe:

I. CocTaBHM BAapHAIHOHHEIH DA

X My Wy mXH dk “’XHE[R
| 2 | 6 | o2 | 6 [ o2 |
| 3 [ u [ o3 [ 1w | o5 ]
| 4 | o | o3 [ 26 [ o8 |
| 5 | 4 | o013 [ 30 | 1 |
[ Mroro: | 30 | 1+ | - | - |
I1. I'padpryueckoe IpeacTaBIeHHE CTATHCTHYECKHX CBeIeHHIT
Monuron
e KyMMynaTMBHan KpuBas
10 I 35
g8 \\ >
30 ——
3 . . T
F o4 * E
: : . o e
4]
g 10
2 3 - 4 5 % . /
0
2 3 4 5
OLEeHKn
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1. CpegHee apHpMeTHUECKOE

1. & 264311449454
Xy ==X x,
n i=

= =336 =3
30 %

2. CpegHee reoMeTpHYECKoe

s ® 11 .8 —a
=a/x, X, . X, =92° 3" -4 5' =323 =3

S

3. Moza Mo =3
4. MenmaHa

222222333333333 | 334444444445555

_3+3 _
2

Me 3

5. BribopouHas gHcnepcHs

, ., . _642-3 +11(3- 3" +9xl4- 3)" +4 {5- 3
st =ty Sy - x f 2812-37 41133 3;9 4-3F +a{5-3° o
n iz

6. BeibopouHoOe cTaHIAPTHOR OTEJIOHEHHE

S, =/S? =103 ~1,017

7. KoadyhHIueHT BapHaum

S, 1,017
v = =

~0,34

Xep

8. AccrveTpHA

J 6 {2-30 +11(3- 3V +9xd4- 3)* +4 .[5- 3V

] I}
As =—x ¥ lx - x ~1,17
n é N A 30
9. KoadhQHnueHT acCHMeTpHH
y _As _ 117 _
st o017t
10. 3Kenece
I . _ 4 . _ 4 n _ 4 . _ 4
=Ly - ) =8 (2-3)" +11-(3- 3)* +9x(4- 3)* +4 (5- 3] ~263
n 3 ! 30
11. KoaddumesT akcuecca
3 2,63
I = - 3= . 3 ~-0,53
5 1017
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3agmauya 2

HexoO0Hble OaHHble: CTVIeHTE HeKOTOPOH IPYINEl HAHCAIH BEIIYCKHY KOHTPOIbHYIO0 padoTy. ['pynna coeTOUT U3 30
yenoBeK. HabpaHHbIe CTYAEHTAMH DATUTE 00pA3VIOT COAEIVIONIHH PAI YHCET

[8 [10 Jiz i3 [15 |15 [14 [i7  [20 [19 |

[15 [15  [14 [13 [16 [16 [12 [u [13 |14 |

[9 [20 [i5 16 [15 [16 [14 [16 [13 [12 |
3aoaua 3

Ycnoeue: uena nenenns mkanel amnepmerpa pasHa 0,1 A. Tlokazanust OKpyrIsitoT 10
Oymkaiiero menoro AeseHus. HaiiTu BEpOATHOCTH TOTO, UTO IIPH OTCYETE OYAET caeIaHa
ommnOKa, mpesbimaromas 0,02 A.

3aoaua 4

Hcxoonvle 0annple: MaTEMaTUUECKOE 0XKHUIAHNUE U CTAHIAPTHOE OTKJIOHEHHE HOPMaJIbHO
pacnpeneseHHoro npu3Haka X cooTBeTCTBEHHO paBHbI 10 u 2. HaliTu BEpOSITHOCTH TOTO, YTO B
pe3ysbTare ucnbITaHus X IPUMET 3HaU€HUE, 3aKI0UeHHOE B MHTepBaie (12, 14).

3aoaua 5

HexodMbie danHble: HAlTH I0BEpHTEIbHBIH HHTEPBA VI OLIEHKH ¢ HAaZeKHOCTREO ) =0,95 HeHsBecTHOTO
MaTeMaTHYeCKOTO OIIAHHE (] HOPMATBHO PACIPeIeTeHHOTO IPH3HaKa X TeHepaTbHOH COBOKVIIHOCTH, C/TH reHepPaTbHOe

CTaHAaPTHOE OTKJIOHEHHe (7 =5, BIOOpoYHas cpeguas X, =14, o6bem BbIOOPKH n =25.

[IpakTuueckas padora Nel7 «I'paduueckoe n3o00pakeHne BApHALIMOHHBIX PSIOB

3AJIAHHE. [lan cnenyromunii BapHalHOHHEIH pa

i I 2 3 4 5 6 7 8 9 10
X, I 1 2 2 4 4 4 5 5 5
TpebGyerca

1) [ocTpouTe NOJHIOH pacnpeieleHns

2) Buiunennte BeIOOPOUHYID CPEIHION, JHCIEPCHIO, MOLY, MEIHAHY.

3) Mocrpouts Bebopounyo QyHKLUNIO pacnpeneneHns

4) Haiiti HecMeleHHbIE OLEHKH MATEMATHYECKOTO OKHIAHUA W JUCIIEPCHH.
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PENIEHHE. B 3ananun nana seibopka odsema n=10.

1) [onuron pacnpeseneHns — 310 3aBUCHMOCTE A0COIIOTHON 4acTOTHl BAPHAHTA m, OT

JHAYEHMA BAPHAHTA X, . 3I}’ JABUCHMOCTE MOMHO NPEJCTABUTE B BUIE TAbMULBL:

-rl. 1 2 4 &

2) Briuncnum BEIOOPOUHYID CPEIHIO, JUCIIEPCHED, MOJTY, MEIHAHY.

Bribopounas cpeausas:

;=%Zr,m,- =%{1-2+1-2+4-3+5-3}=%=3,3.

Bribopounas aucnepeus

D, =F—(})’ =lejfmj—3,3f =%[|-2+4~2+15-3+25~3]—3,33 =2,41.
n

Bribopounoe cpe/iHeKBapaTHYHOE OTKJIOHEHHE:

0, =+[D, =2,41=1,552.

Mona papHa BAPHAHTY, HMEIOLLEMY HAMDONBINYIO HACTOTY: X, =45 (aBe MOJKL)

Mennana papHa cpefiHeMY BAPHAHTY BRIOOpKH: x,, =4.

3) Bribopounas )yHKUMA pacnpeie/leHHs aHAIOrHYHA (PYHKUHK pacnpeieneHHs THCKPeTHOM
cayyaiinoil BennyuHel. Jlns ee HAXOKICHHS 3aITHILEM PAJl pacnipeeeHHs BEIOOPKH, I1e

. m.
==L =—L — OTHOCHTE/IBLHAH YaCTOTA BAPHAHTA X, .
PI P
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P 0,2 0,2 0,3 0,3

IMocrpoum rpaduk:

Torna 14
- 0.8
0, x=1,
0,2, 1=<x=2, Fo 083
F{I]=4{},4,2{I£4, 0.41
0,7, 4<x<5, 0.2
l, x=5.
o 2 3 1 3 [ 7

4) HecmeweHHas OLEHKA MATEMATHYECKOI0 OXKHJIAHHA COBIIAAAET ¢ BEIOOPOUHOI cpeaHeii:
M [X :l =x=313.

Hecumelwennan oleHka JUCIEPCHH OTIHYAETCH OT BROOPOUHOI aucnepenn B HONkIIYID

cropony: D(X)= n’ilﬂngz,zn:z,ms.

2. B Tabnmue 2 034 AMCKPETHBIA pRG. B Hell NpHESEeHbl 3HHbIE O
pacnpegensHiiM 50-Tk pabodmnx uexa no TapMgHoMy paspaay.

TaprdHelt paspag xi 1 g 1 4 5 &
(eapMaHTLI)
Yactota (komuectso 2 2 & B 22 5
paboumx) ni

MOCTPOMTE NOAMIOH (TMCTOTPaMMY ), KYMYAARHTY M IMIMPHYECKYID DYHKLMKD
pacnpeaeneHia paboydmx

3aganue 3.

BuibopoyHana npoBepka napTWM Yan, MOCTYNUBLLETO B TOProBYIO CeThb, Aana crneaylLme
pe3ynLTaThl:

Bec, rpamm, x 47-49 | 49-50 | 50-51 | 51-53
KomigecTro nauex, #, 20 50 20 10

TpebyeTca NOCTPOMTE TMCTOrPaMMy M NOTNMIOH OTHOCHTENLHLIX YACTOT, SMMUPUYECKYIO (YHKLIWIO
pacnpeneneHus

[Ipaktruaeckas padota Nel4 «CocraBiieHre SMIUPUUIECKON (DYHKITUU pACTIPEICITICHU .
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Onpepenenue 1

[ns cywecTsyiouien sblbopkn £ = (1, T9,...Ty) ¥ PANA 4ACTOT, KAXAAA N3
KOTOPbIX COOTBETCTBYET KaXA0OMY 2NeMeHTy BoIDOpKK, CyLecTByeT Takan
dyHkuma F'*(x), koTopas v onpenenset KOHKPETHOE 3HaYeHWe YacToTbl

cobbiTna ona noboro 3 KOMNOHEHTOB BbIbOpPKW.

Mcnonbayemaa Gopmyna, 0Na BeIMUCNEHMA 3MONPUYECKON QYHKLUK
pacnpegoeneHuns

F*(‘T) - % — EI,"&Z’IPE‘

3pecb ny — KoNWMYecTBo HabnwaoeHu (BapMaHToB) MeHbLLe X, N - pasmep

BbIDOPKK, X — NPON3BONbHOE 3HAYEHWE BENUYUH.
NMnbo Bonee obwas, HO abCoONOTHO MOAEHTUYHAR 3aNUCh:
* _ =t
Fr(t)= ——
Ceoucteo 1

OaoHo K3 CBOWCTB EIJ‘,I'HKLI.HM F‘(E} 3AKNK4aeTCA B TOM, 4TO BCE 2€ 3HAYeHWA NexaT B npenenax

uuTepsana [0:1].

CeoHcTBO 2

F*(z)- veybrisaowwan dyHkumns.
He TpyaHO YNOBMTE 3aKOHOMEPHOCTE, 3aKMioyalollyocs B Tom, 4To dyHkuma F) (t) npepcraenser
coBoi KYCOUYHO-NOCTOAHHYIO, 8 Takxe HeyDblBalLWYI0 U HenpepLIBHYIO crnpasa dyHkuMio. B Tom cnyyae,

ecnu IT; paank4Hele, Torga ana KEIH(J:I,DE TOMKe @4 EIJ?HKLI.HH nony4yaet CKa4ok senM4MHel CBOEro

aHaveHwus. B cnydyae, korna % M3 I; COBNAfaloT, ckavyku ByoyT cknagbiBaThcA.

Ceoucteo 3

Ecnu x; - HaumeHblWwas BapuanTa, To F*(z) = Onpuz < xl.
Ceoucteo 4

Ecnu xj - HanbBonbwas sapuanta, To F*(z) = lnpuzx > zp.

73



: L
[HaHa Tabnuua dyHKumm pacnpeaeneHns soibopky. TpebyeTca NoCTPoMTL IMIMPUUYECKYO QYHKUMIO pacnpeaeneqmn

xi |1] 2 |3|4]|5]|6

ni |4| 10 (6 (8|75

PeweHue

Wz Tabnuubl n=40, T.e.
n=4+10+6+8+7+5=40
Boiumcnum dyHKUMIO pacnpeaenexdus eolbopiu

0
Faox<l)=—=0
wE =)=

F, (1< i2)=Eii=Dl
= .
4‘] 4D ’

4+10
F4ﬂ(2 ‘:XE:}):T:D.:}S

4+10+6 B

F,(3<x=<4)= 0.5
4{!( ) 4D 5
4+104+6+8
Fdﬂ(ﬁl{}:iﬁ): =0,7
40
44+104+64+8+7
FM(S-::x£6)= =0,875
40
Fo(x > 6) 4+10+6+8+T7+5 {
X = — =
40 10 SF ey

3apava 2

[aHo pacnpeaeneHne BbiI6OPKK

X BapuaHTOB 1 5 9

n yacrtoTt 6 12 22

MocTpoiiTe aMmNMpUYecKyro GyHKUMIO.
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IIpaktuueckass pabora Nel5 «BbluncieHne YHCIOBBIX XapaKTEPUCTHK CTATHCTUYECKOTO
pacpeneseHusD.

[IpakTrueckas yacthb Jiekuun «PacdeT cpenHux BeauuuH. Pacder nokaszaTesnel Bapuarum,

E v
® TIlpu pacdeTe cpeiHel 110 HHTepPBaJBEHOMY BapHAI[HOHHOMY DALY OT

HHTePBa/IoB MepexojiT K UX cepeJHHaM.
®  IIpumep. PacnpedeneHue meHedxncepos npednpusimus no eospacniy:

Bospacr (ner) Ao 25 | 25-30 | 30-40 | 40-50 | 50-60 | 60 11 6otee

Uucno MeHe HKepoER (uern) 7 13 38 42 16 5

®  HaiijeM cepeJHHbI BO3paCTHBIX HHTEpPBaoB:

Cepeguna vHTepeana (ner) | 22,5 275 35,0 45,0 55,0 65,0

Uucmo MeHe, HKepoB (dert) 7 13 38 42 16 5

" CpepHul BO3pacT MeHe/Kepa paBeH:

_ 225.-7+275.13+35-38+ 45- 42+ 55-16+65-5
7413+ 38+ 42+16+5

PaccMOTpHUM pacyeT cpeIHMX Ha KOHKPETHBIX MPHMePax.

1.1. U3mepur pocT BceX CTYIASHTOB B TPYMNe, MOJIYYWIH CHeAVIONHe
nanHbie:; 1,64 M, 1,86 M, 1,72 M, 1,95 M, 1,76 M, 1,65 M, 1,79 M, 1,82 M, 1,92 m.
HaiiTi cpennuii pocT cTYIGHTOB B FPYMIIE.

Pemrenue. Jlna onpeneneHus cpeiHero pocTa CTYJEHTOB B TPYIME
HeOOXOIMMO CYMMAapHBIi pOCT BCeX CTYIEHTOBR B [pPYINe pazjeluTs Ha
KOIM4ecTBO cTyAeHToB. Beero B rpynne 9 cTyaeHToB, 0003Ha4YHM POCT KAXKAOIO
CTYAEHTa X, TOe [ MPUHUMaET 3Ha4deHus oT l-ro no 9-tu. Torna, cpeanumii poct
onpenensercs no (gopmyne cpenxeit apupmMeTHIeckoil NpocToi:
yx ~1,64+186+1,72+195+1,76+1,65+1,79+ 1,82+ 1,92

9 9
16,11

in

X =

=1,79m

1.2. Ha sk3amene no NpeaMeTy «MaTeMaTHEa» CTYICHTAaMH OBLIH MOJTYYEHE]

cnenyoume dawei: 46, 49, 55, 63, 74, 76, 84, 87, 92, 94. Haiitu cpenunuii dann 3a

IK3aMEH 110 MaTEMAaTHRKE I'PYIIIE CTYACHTOB.

1.3. B Teuenne y4eOHOTO rojia nepebie HETHIPE MECALIA CTYAEHT HE MOJTy4all

CTHIIEHAHHKY, CIEAVHOUIHE IIECTh MECHALEE pasMep CTHIIEHIHH COCTAaBHII 2,5 TEIC.

py0.., B ocTaBmmMecs aBa Mecdaua — 3,3 Teic. py0. HaiiTh cpenHiow cTHUneHanio

CTYICHTA B pacCMaTpHBacMOM IoIY.
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Peluenne. 3anMiueM OaHHBIE © pasMepe CTHIEHOIHH CTYIEHTa B BHIOC

TaOIHLIBL

UYucno mecsles, B Te4eHHE KOTOPLIX CTHIIEH U
Paimep CTHNEHIANN B MECHLL,
COCTABJIANA JAHHYI) CYMMY
ThIC. Pyo.
(fi - wacToTa, NOKA3ILIBAOLAN CKONBKO Pai B
(x; — 3HAYEHMA OCPEIHAEMOrO PU3HAKA)
paccMaTpHBaeMoM nepuoe (roj) Berpedaercs

i-€ JHAYEHHE OCPEJHAEMOTrO ITPH3HAKA)

0 -+
2,5 6
33 2

Torna, cpennuii 3a roa pasMep CTHNEHAMH CTYAEHTa OMpeaesercs Mo
(dopmyne cpeaneii apudmeTHUecKoii B3BellleHHOH U COCTaBIISeT:
rxf 0-4+25-6+33-2 216

X= = —
Yf 4+6+2 12

= 1,8 TeIC.pY6.

KonTpoabsHnas padora 1
Bapuanm 1

1.B smuke 10 nepeHyMepoBaHHBIX apoB ¢ HoMepamu ot 1 1o 10. Beinynu ogun map. Kakosa
BEPOATHOCTH TOTO, YTO HOMEP BBIHYTOIO I1apa He mpeBbimaet 107

2. B nepBoM dIIMKe HAXOASTCS apbl ¢ HOMEepaMmu OT 1 0 5, a BO BTOpOM — ¢ HOMEpaMu OT 6
1o 10. U3 kaxxnoro siniyka BeIHYJIN MO ogHOMY mmapy. KakoBa BEpOSITHOCTh TOTO, YTO CyMMa
HOMEPOB BBIHYTHIX IIaPOB HE MEHbIIE 77

3. B ypue 10 Gensix, 15 yepHbix, 20 cuHUX 1 25 KpacHBIX mapoB. BeiHyu ogud map. Haiiti
BEPOATHOCTH TOro, 4TO BBIHYTBIN map Oemnblit 15NN’ YEPHBIN.
10

4. Tpu cTpelika HE3aBUCHUMO JIpYT OT JApyra CTPENSIOT Mo 1ejd. BeposaTHOCTh momananus B
1enb

st mepBoro crpenka paBHa 0.75, mna Broporo — 0.8, mns tperbero — 0.9. Onpenenuthb
BEPOSITHOCTH ~ TOrO, 4YTO BCE TPU CTpEIKa OJHOBPEMEHHO IONAAyT B  LEJb.
5. B cOopounslii niex 3aBoaa noctymnaet 40% neraneii u3 1 nexa u 60% - ux 2 nexa. B 1 nexe
npou3BoauTcss 90% craHmapTHeIX AeTanei, a Bo 2 — 95%. Haymauy B3sitas cOoprimkom
JeTab

oKazajnach cTaHaapTHol. HalTu BepoOATHOCTH TOTrO, YTO OHA H3rOTOBJIEHA 2 IIEXOM.
Bapuanum 2

1. B ypue 5 OGembix u 10 uepnbix mapoB. KakoBa BepoATHOCTh BBIHYTH CHHUHN Imap?
2. B nepBoM sIIMKe HAXOASTCS MIAapbl ¢ HOMEepaMmu OT 1 10 5, a BO BTOpOM — ¢ HOMEpaMu OT 6
1o 10. U3 kaxxnoro siniyka BeIHYJIU 0 ogHOMY mmapy. KakoBa BEpOSITHOCTh TOTO, YTO CyMMa
HOMEpPOB BBIHYTHIX IIapOB paBHa 117
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3. B ypue 10 6enbix, 15 uepnbix, 20 cuHuX U 25 KpacHbIX mapoB. Beinynu ogun map. Haiftu
BEPOATHOCTh TOrO, 4TO BBIHYTHIN map CUHHI W KpPaCHBI.
4. B nepBom simuke 2 6enbix 1 10 yepHBIX 1m1apoB, BO BTOpoM — 8 Oenbix u 4 yepHbIX. M3
KaXJ0ro sIIMKa BBIHYIM 1o 1mapy. KakoBa BeposSTHOCTb, uTO 00a mapa Oenble?
5. ImeroTcst TpU OJIMHAKOBBIX IO BUY slMKa. B nepBoM simuke 20 6enbIX mapoB, BO BTOPOM
— 10 G6enpix 1 10 gepHbIX, B TpeTheM — 20 dYepHbIX. M3 BRIOpaHHOTO HayTaj SIIMKa BBIHYIIH
Oenblii 1map. BblYMCANTE BEPOATHOCTH TOTO, YTO INAP BBIHYT W3 TEPBOTO  SIIMKA.
Bapuanm 3

1. B ypne 20 mapoB ¢ HoMepamu oT 1 10 20. KakoBa BEpOATHOCTH BBIHYTH IIap C HOMEPOM
37

2. 2. B nepBoMm siMKe HaXOAATCA LIApbl C HOMEpaMu OT 1 710 5, a BO BTOPOM — C HOMEpamMu
oT 6
1o 10. 3 xkaxkmoro sinuka BRIHYJIM 110 0JHOMY Iapy. KakoBa BeposSITHOCTh TOTO, UTO
CyMMa HOMEPOB BBIHYTHIX IIapoB He Gosbiie 11

3. B ypne 10 6enbix, 15 uepnbix, 20 cuHUX U 25 KpacHbIX 11apoB. BeiHynu oaux map. Haiitu
BEPOSITHOCTH TOT'0, YTO BBIHYTBIN LIAP YEPHBIM WA KPACHBIN.
4. BeposTHOCTB TOTO, YTO B TEUEHUE JIHS IPOU3OMIET HETIONIaAKa cTaHKa, paBHa 0.03.
Kaxkosa
BEPOSITHOCTH TOI'0, YTO B TEUEHUE YETBIPEX THEU MOAPS HE IPOU3OMAECT HU OAHOU
HEIOJIAIKN
11
5. B nepBoii ypHe 5 Genbix u 10 4yepHBIX m1apoB, BO BTOpoil — 3 OenbIx U 7 uepHbIX. 13
BTOPOU
YPHBI B [IEPBYIO MEPENOKUIN OJIMH 1IAp, a 3aTEM U3 IEPBOM YPHBI BBIHYJIM HAYyraJ OJUH
miap.
OrnpenenuTb BEPOSATHOCTh TOTO, UTO BBIHYTBIH II1ap — OCJIBIM.

Kontponsnas pa6ota Ne 2

1. JIuckpeTrHas ciiydanHas BEIMYMHA X 33/1aHa 3aKOHOM PACIPEIEIICHHUS:

x; |2 |-1 |3 |8 |9
pi |4p 102 |03 |p |04
Haittu: a) p; 0) MaremaTuyeckoe OXHUAaHUE, JUCIEPCUS U CpeaHee
KBaIpaTUYECKOE OTKJIOHEHUE CIy4yalHOM BEJIIMYUHBI, B) MHTETPAIbHYIO
dbyukiuto pacnpenenenus F(x) u HauepTuts ee rpaduk; 1) P(-5<x<2)

2. B rpynme 9 yenoBek. CKOJIBKO MOKHO 00pa30BaTh Pa3HbIX HOATPYIIT
IIpU YCIOBUH, YTO B MOATPYIITY BXOAUT He Oosiee 3 yenoBek?
3. Jlano pacnpenenenue BoiOOpku IlocTpoiiTe sMnupuieckyto (pyHKIHIO.
x |1 3 4 5 7
n |2 4 7 10 12
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4. BpI4HMCINTD MaTEMAaTUYECKOE OKHUIaHNE, TUCIIEPCHIO, CPEIHEE
KBaJPaTUYECKOE OTKIIOHEHHUE TUCKPETHOM CIIy4YallHOW BEJIMYMHBI X,
OIpeeieMOI KaKk KOJIMYECTBO CTY/IEHTOB B HayraJl BBIOpaHHOW IpyIIie,
UCIIOJIBb3Ysl CIECAYIOIINE NAHHBIE:

X 8 9 10 11 12

P 0,2 0,1 0,3 0,2 0,2

5. Kunacc, B koTopom yunrcs 14 neBouek u 14 Manp4mKoOB, CIy4yallHBIM
00pa3oM JeNsIT Ha IBE€ paBHbIE TPYMIIbI U1l 3aHATUN HA KOMITBIOTEPaX.
KakoBa BEpOSITHOCTB TOTO, YTO MAJIBYUKOB U JEBOYEK B HUX OKAKETCSA
MIOPOBHY?

Hrorosas KOHTPOJIbHAA pa60Ta I10 TCOPHUH BEPOATHOCTHU

1. Ilycte mpoBOOAT n=6 HE3aBUCUMBIX HCIBITAHWI, B KAXKIOM H3 KOTOPBIX
BEPOSITHOCTh TOSIBICHUSI cOoObITUA A mocTtosstHHa W paBHa p=0,1. Haiinurte
BEPOSATHOCTH TOT'0, YTO B JAHHOM CEPUU UCIBITAHUN A MOSIBUTHCS M=3 pa3a?

2. Ctpenok aenaet 6 BBICTPEIIOB 110 MUILIEHU. BeposSTHOCTH Momaianusi Ipu OJTHOM
BeIcTperne 2/3. Haliaure BeposiITHOCTh, TOTO UTO OH Tomnai 4 pasa.

3. B pe3ynpraTe oOcnenoBanus ObLIN BbIENIEHBI ceMbU. MMeromue no 4 pedeHka.
Cuurtas BEpOSATHOCTbh MOSIBICHUSI MajbyUMKa U JI€BOUYKHM B CEMbE PaBHBIMU,
ONPEICIIUTE BEPOSITHOCTh MOSIBJICHUS B HEN JBYX MaIbYUKOB.

4. CratucTUKa ayJUTOPCKUX MPOBEPOK KOMIIAHHM YTBEPKIAET, TO BEPOATHOCTD
oOHapy>KeHHsI OLIMOKU B Ka)KJIOM TpoBepsieMoM JokymeHTe paBHa (,1. Kakosa
BEPOSAATHOCTb, TO W3 JECATH IPOBEPSEMBIX JOKYMEHTOB JEBATh U3 HUX HE
Oyner coaepkaTh OIIMOKU?

5. BeposiTHOCTH monagaHusi CTPEJIKOM MHUILIEHU paBHa, 0,5. Halinute BEpOsSTHOCTD
TOTO, 4TO IIPH § BBICTpENIaX MUILIEHb Oy/ET MopaxkeHa oT 5-10 7 pas?

TemaTtuka ycTHoOro onpoca

1. OcHOBHBIC IOHATHS TE€OPUU BeposiTHOCTel. CiydaitHoe coObiTre. BeposTHOCTB.
Cratuctudeckas BCPOATHOCTE.

2. T'eomerpuueckas BEpOATHOCTD.

3. OcHoBHBIE HOPMYITBI KOMOMHATOPUKHU.

4. AKCHOMAaTHKa TEOPUH BEPOSITHOCTENH. AKCHUOMBI TEOPUHU BEPOATHOCTEIA.

5. Teopemsl ciioKeHUS BEPOSITHOCTEH.

6. VYcioBHas BEpOSTHOCTH COOBITHSA. TeopeMbl yMHOKEHHUS BeposiTHOCTEH. HezaBucumsie
COOBITHS.

7. TloBropenue ucnbiTanuil. Cxema bepnyinnu. JlokanbHas U MHTETpaabHasl TEOPEMBbI
Jlaruaca.

8. ®dopmyna moyiHOK BeposTHOCTH. Teopema rumotes (popmyna baiieca).

9. ®opmyna Ilyaccona.
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.

43.
44,

45.

46.

47.

Crnyualinble BeIMUMHBI. 3aKOH pacnpeeneHus. Psaa pacnpenenenus JUCKPETHON
Cy4daitHO# BennurHbl. CMeNIaHHas ciiydaiiHas BeIMYMHA.

OyHKIHS pacpeAciICHNs CIIlydaliHONW BEJIMYUHBI U €€ CBOKCTBA.

HenpepriBHas cinydaitHas BennurHa. [I10THOCTE BEpOSATHOCTEN U €€ CBOMCTBA.
Maremartnueckoe oxuaanue. CBOHCTBa MaTEMATUUECKOTO OXKUAAHUS.

Hucnepcus. CBoicTBa IUCIIEPCUU.

Cpennee kBaspaTH4ECKOE OTKJIIOHEHHE. MOMEHTBI. ACUMMETpHsL. DKCIECC.
buHoMUanbHbBINM 3aKOH pacnpeiesICHUs .

3akoH pacnpeznenenus Ilyaccona.

['eomeTpuyeckuii 3aK0H pacnpeaeneHusd. [ nnepreoMeTpuueckoe pacnpeaeicHue.
PaBHOMEpHBIN 3aKOH paCIpECIICHMUS.

[TokazaTenbHbIN 3aKOH pacipeaeIeHus.

HopmanbHblii 3aK0H pacpenencHusl.

Pacnipenenenust ciayyaiiHbIX BEJIMYUH, IPEACTABISIONUX (PYHKIINYA HOPMATbHBIX BETUYHH.
CucreMsl ciay4aiiHbIX BelnunH. @yHKIUSA paclpeieeHUs].

[1moTHOCTE pacnpeneneHusi ABYMEPHOUN CIIy4ailHOW BEJTUYUHBI.

Y c0BHBIE 3aKOHBI paclpeAeIeHUsI.

YuciioBbIE XapaKTEPUCTUKU CUCTEMBI IBYX CIIy4alHBIX BEJINYUH.

KoBapuarus, koapdunment koppensunu. Perpeccus.

YwcrioBble XapaKTepUCTUKU QYHKIIMHA CITydalHBIX BEIMYUH. MaTeMaTuuecKoe 0KHIaHHue
U TUCIIEPCHSL.

TeopeMbl 0 YUCTOBBIX XapaKTEPUCTHKAX (QYHKIIUNA CTydalHBIX BEJIHMYUH.

3akoHBbI pacnpeneneHus QyHKIUH c1ydailHpIX BenuunH. QyHKIMS OHOTO U IBYX
CIIy4alHBIX apTyMEHTOB.

3akoH Oonbimx yucen. Jlemma u HepaBeHcTBO YeObimeBa. LleHTpanbHas mpeaenbHas
Teopema.

Teopema YeOnimena. Teopema bepnymu.

OcHOBHBIE TOHATHUSI BEIOOPOUHOM Teopuu. [ eHepanbHas COBOKYITHOCTh. BbIOOpKa.
Bapuanunonsnsie psibl. BeiOopounslit MeTos. BeIOOpoYHbIE aHANIOTH MHTETPAIbHOMN 1
nuddepeHnrantbHON QYHKITHH.

Toueunsle oreHku. COCTOATENBHBIE, HECMEIIEHHBIE, 3 (hekTuBHBIE. ToueuHbIe OIICHKH
MaTEeMaTUYECKOro OKUIAAHUS U JUCIIEPCHH.

MeTo/1bI TOTY4eHHS TOYCUHBIX OIEeHOK. MeTo1 HanboIbIero mpasaonoaoous. Metos
MOMEHTOB.

WHTepBasibHBIE OLIEHKH NTAPaMETPOB HOPMAJIbHOTO PacpeesICHUS.

NurtepBanpublie onieHKU. O1ieHka OMHOMUATBLHOTO pacnpenencHus. [lorsTue
JIOBEPUTEIBHON 001aCTH.

Craructryeckast IpoBepka MPOCThIX TMNOoTe3. OCHOBHBIE MMOHATHS U METOABI TOCTPOEHUS
kpurepueB. Kpurepuii Heiimana-ITupcona. Onpenenenue o0bemMa BEIOOPKH.
ClokHbI€ TapaMeTprUiecKre TUnoTe3bl. CpaBHEHUE IBYX JUCIIEPCHIA.

CpaBHeHuE IBYX CPEIHHUX.

ITpoBepka Hemapamerpuueckux rumnotes. Kpurepuii Konmoroposa. Kpurepuit «Xu-
KBaApaT».

Kpurepuit nezaBucumoctu. Kpurepuit Cnmpmena. Kpurepuii [Tupcona.

OCHOBBI KOPPENSILIMOHHOIO aHaIu3a. | eHepaabHOe KOPPEISAIIMOHHOE OTHOLIEHHE.
CaoiicTBa.

OcHOBBI perpeccuoHHOro0 aHanu3a. Jluneiinas ¢pynkuus perpeccun. KoadpuimeHTsr
KOPPEJSALIMHA U KOPPEJSIIMOHHOTO OTHOILICHHUS.

[Mone xoppemnsiuuu. Bei6opounslit koadduimenT koppensuuu. JIuneiinoe ypaBHeHHE
perpeccuu.

[IpoBepka rumnoTessl 0 TMHEHHOCTH (PYHKIIUH PETPECCUH.

79



48. HenuueitHas (pyHKIMS perpeccuu. AHAIN3 MHOXECTBEHHBIX CBA3ei. MHOXKECTBEHHAs
perpeccusi.

49. OcHOBBI JUCTIEPCUOHHOTO aHanu3a. OAHO(GaKTOPHBIN TUCTIEpCHOHHBIN aHanu3. Moenb
0JTHO()aKTOPHOTO JUCIIEPCUOHHOTO aHAJIN3A.

50. JIByx(haKkTOpHBI qUCTIEPCUOHHBIN aHAN3. Mozenb 1BYyX(aKTOPHOTO AUCIIEPCHOHHOTO
aHaJIn3a.

IlpoBepka BBINOJHEHUSI CAMOCTOSITeIbHOM PpadoTel. CamocrosiTenpbHas pabdora
HaIpaBlieHA HA CaMOCTOSITEIbHOE OCBOCHHE W 3aKperUieHHEe OOYYaIONUMUCS MPAKTHYCCKHX
YMEHHH U 3HAHUU, OBJIAZICHHE OOIIUMHU KOMIIETEHLIUSMHU.

CamMocTosTenbHas MOATOTOBKA OOydYalOMUXCS MO  JUCIHUIUIMHE MPEANOIaracT
clenyromye BUIbl 1 GOpMBI pabOTHI:

- peleHue 3a7a4 C UMbl MOATOTOBKH K KOHTPOJIbHEIM padoram Nel - Ne3.
Ilepedensb 3a1a4 1JI MOATOTOBKM K KOHTPOJIbHOM padoTre

1. Hns curHanu3anuu o0 aBapuu yCTAHOBJICHBI TPU HE3aBUCHMO pPa0OTAIOIIMX JaTYMKA.
BepositHOCTh McTipaBHOM paboThI mepBoro aaTunka paBHa 0,9; Broporo — 0,95; Tperbero
— 0,8. HaiiTi BeposITHOCTH TOTO, YTO: a) CpabOTaeT TOJBKO OJWH JAT4YHK; 0) cpaboTaeT
TOJIBKO JBa AaTYMKa; B) CpabOTAET XOTs OBbI OJWH JIaTYHK.

2. B xpyr pammyca 10 ciydaiiHpiMm oOpa3oMm OpoleHa TOYKa TaK, 4TO €€ Jro0oe
pacrojoXKeHue B Kpyre paBHOBO3MOXKHO. HaliT BEpOSTHOCTH TOrO, YTO OHA OKa)XeTcs
BHYTPH JIEXKAILETO B Kpyre KBajapaTa co CTOPOHOU 6.

3. Crynent 3Haet 25 u3 30 BompocoB 3k3aMeHa. HaliTu BEpOSITHOCTH TOTO, YTO CTYIEHT
CIACT 3K3aME€H, €ClM JJii 3TOro JOCTAaTOYHO OTBETUTh Ha 3 U3 5 MpenioKEHHBIX
HK3aMEHAaTOPOM BOTpoOca.

4. Ha cmaprakuany npuObuio 20 JbDKHUKOB, 15 TMMHACTOB, 5 maxMaTtucToB. BeposaTHoCTh
BBIMIOJTHUTH KBAIM(UKAIIMOHHYIO HOpMY TakoBa: JJs JbDkHUKA — 0,8; mist rumMHacTa —
0,6; mma maxmaructa — 0,9. CnyydailHO BBI3bIBa€TCS OAMH cHopTcMeH. KakoBa
BEPOATHOCTh TOTO, YTO OH BBIMOJHUT HOpMY? CropTcMeH BbINOJHMI HOpMy. KakoBa
BCPOATHOCTH TOT'O, UTO 3TO 6]:1)1 IIaxMaTucT?
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5. Hes3aBucumble TUCKpeTHBIE BeIUUUHBI X U Y 3a/1aHbl 3akoHamu pacnpenenenus. Haittu
MaTeMaTU4YeCKOE OKUIaHUE, JUCTIEPCHUIO U CPEHEE KBAIPATUUECKOE OTKIOHEHUE IS
ciyyaitHol BennuuHbl Z=3X-2Y. HaliTi 1 mocTpouTh (QYHKIIMIO pacripeieeHus
JUCKPETHOM CIIy4alHON

BEJINYUHBI X. X514 |2 |3 Y-8 |[-1

plo1]05[02]02 p 0,703

6. CocTaBuTh psAl pacrpeneaeHust
CIy4yallHON BeNMMYMHBI X-unciaa OpaKkOBaHHBIX JieTajell B BBIOOpKE oOBeMa n=>3.
BeposiTHOCTH TOTO, YTO JeTalb OKaxeTcs OpakoBaHHOHM, paBHa 0,3. OnpenenuTsb
BEPOSTHOCTh TOTO, YTO B BBIOOpKE OyJaeT OpakOBaHHBIX: a) POBHO YETHIpE JeTajH; 0)
Oornee deThIpex Jneraneil; B) He Oozee ueThlpex naeraneil. HaliTh Matemarmueckoe
OKHUJaHUE, NUCIIEPCUI0 U CPEAHEE KBAJPAaTUYECKOE OTKIOHEHHME CIIydallHON BEIMYMHBI
X.

7. CnyuaiiHas BennunHa X 3a1aHa (QyHKIUEH pacnpeneneHus BeposTHocTel F(x). Haiitu:
I 2
—, =
33

pacnpeneseHns BEpOATHOCTEN CIIy4aiiHOM BEIMYMHBI X, B) MaTeMaTU4YEeCKOE OXKUIAHUE,

a) BEpOSITHOCTh TOTIAIaHMsI CITy4aifHOM BETUWYMHBI X B HHTEPBAJ ; 0) TUIOTHOCTH

JIMCTIEPCHUIO U CPEJIHEE KBAIPATUUECKOE OTKIIOHEHHUE CIIyYalHOW BEJIMYUHBI X:
(
0, ecru x<0,
, 3
F(x)=<—x +Zx, eciu 0<x <1,

4
1, ecru x>1

[MocTpouts rpaduku GyHKIIUHN U MIIOTHOCTH pacTpeAeNieHUs CIIydaiiHON BETUIUHBI X.

8. CpenHee KBaapaTHUYECKOE OTKJIOHEHHE HOPMAJbHO pACHPENCIICHHON ClydailHON
BeJIMYUHBI paBHO 0,5. HaliT BEPOSITHOCTH TOTO, YTO OTKJIOHEHHUE CIIy4allHOW BEJIUYUHBI
OT €€ MaTEMAaTHUYCCKOT'O OXKHUJaHUS 110 a6COHIOTHOﬁ BCJIIMYMHC HC ITPCBOCXOJUT 1.

Ilepeyennb 3a1a4 i MOATOTOBKHM K HTON0OBOI KOHTPOJILHOII padoTe
ITo BI:.I60pKaM BBIIIOJIHUTH CICAYIOMIUC pacCcdCTbl W 3adaHUA: TOCTPOUTH IIOJIMT'OH

(rucTorpamMmy), KyMyJsTy U SMIMpUUECKYI0 QyHKIMIO pacnpeaeneHus. Haiitu cpeanioio
apuMeTHYecKyro, MeIuaHy, MOJy, AUCIIEPCHUIO, CPEeIHEee KBaJpaTUYECKOE OTKIOHEHHE,
= 1,2,3,4)

b

kodpduuueHT acummerpuum u  dkcuecc. OTBETHl  CPOPMYNIHUPOBATH, HCIOJB3YS
TEPMHHOJIOTHIO 3a7ad. MecCsuHbI [OXOJA JKUTeled  3agaHHOro peruoHa (B pyo.)
npejactasieH Hike, rae n=1000 xurenen.

ko3 pUIMEeHT BapuaIliy, HavyaabHbIC U IIEHTPAIIbHBIE MOMEHTHI K mopsiaka (k

X1

Menee 500 500-1000 | 1000-1500 | 1500-2000 | 2000-2500 Cspiie 2500

ni

58 96 239 328 147 132
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2. KopoOku ¢ mIOKOJIQZAOM YNaKOBBIBalOTCA aBTomMarudecku. [lo cxeme coOCTBEHHO-

ciyuyaiiHoit OecrioBTopHON BBIOOpKH B3sATO 130 M3 2000 ymakoBOK, conepxamuxcs B

NapTUH, U TIOJTYYEHBI CIIEAYIONINE JaHHbIe 00 UX Bece:

Ha]i’(f)‘;m Meree 975- 1000- 1025- Boree Beere
y - 975 1000 1025 1050 1050
y;f{f;‘;}( 6 38 44 34 8 130

HaiiTu: a) rpanutisl, B KOTOpbIX ¢ BepossTHOCTHIO 0,9901 3akitoueH cpenHuil BEC yIaKOBKHU B
napTuu; 0) BEpOSITHOCTh TOTO, YTO JOJIA YIAaKOBOK, Bec KoTopeix MeHee 1000 rp., Bo Bcel
NapTUU OTJIMYAeTCs OT JOJIM TaKuX YINakoBOK B BbeIOOpke He Oonee yem Ha 0,05 (mo
aOCOJIIOTHOW BEJIMYMHE); B) 00bEeM OECIIOBTOPHOM BBIOOPKH, MPU KOTOPOM T€ KE T'PAHMIIBI
JUISL CPEAHETr0 Beca YIaKOBOK BO BCEH MapTUH MOYKHO TapaHTUPOBATh C BeposTHOCTHIO 0,95.

3. Tlo manHbpIM 3amanuii 1abopaTopHO padoTel No2, ucnonbs3ys kputepuid [lupcona u

xputepus Konmoroposa, npu yposHe 3Haunmocti @ = 0:05 nposeputs runoresy o tom,

YTO cilydaiHas BeM4rHA X pacipenesieHa 10 HopMaabHOMY 3akoHy. [loctpouts Ha

OJIHOM YepTEekKe THCTOrpaMMy IMIITUPUYECKOTO PACIIPEEICHUS U COOTBETCTBYIOIIYIO
HOPMAaJIbHYIO KPUBYIO.

4. Ha HeKOTOpOM NpeAnpHUsITHH, padOTAIOIIEM B TPU CMEHBI, ITOJIyYeHBI JAHHBIE O MPOLIEHTE
Opaka BBIITyCKAaeMON TPOIYKIIMHA B KaXKJIOW W3 CMEH 3a CEMb IOCIICIOBATEIBHBIX THEH

(maHHble TpeAcTaBieHbl B Tabmuie). [IpoBepuTh OTCYTCTBHE BIMSHHS CMEHBI
paboTaronux Ha MPOIEHT Opaka BBITYCKaeMOW MPOTYKIIHH.
Pe3ynbrats! onbiToB, % Opaka
Cwmena (ypoBHH)
IMH BT CP uT 1T Cb BC
1 2,0 1,5 3,0 6,0 0,2 0 1,0
2 1,5 4,0 4,0 0 0 2,5 1,5
1,5 1,5 6,0 6,0 0 3,0 1,0

IIpoBepka BBHINOJHEHHS KOHTPOJIbHBIX padoT. KoHTposnbHas paboTa MpOBOIUTCS C
IeJIbI0 KOHTPOJISI YCBOCHHBIX YMEHHUH 1 3HAHUH M MOCJIEAYIONIETO aHAM3a TUIIMYHBIX OIMIMOOK U
3aTpyAHEHUH, 00y4aloUMXcs B KOHIIE M3Y4eHHUs TeMbl Win paszzena. CoriacHo KajleHJapHO-
TEeMaTHYECKOMY IUIAHY JAWCIMIUIMHBI IPETyCMOTPEHO MPOBEICHUE CIETYIOUIMX KOHTPOJIBHBIX
paboT: KOHTpoJIbHAS paboTa, UTOrOBask KOHTPOJIbHAS paboTa

3amaHus 1J151 CAMOCTOSITEJIbHBIX padoT
1. CnoprcMeH JOJDKEH IOCIEAO0BATENbHO NMPEON0eTh 4 MPENsATCTBUS, KaXI0€ M3 KOTOPBIX

MPEOA0JIEBACTCA UM C BEpOATHOCTHIO p = 0,9. Ecnu cmopTcMeH He mpeojoJieBaeT Kakoe-
1100 IMpensaTCTBUE, OH BHIOBIBAET U3 cOpeBHOBaHUMU. [locTpouTs psija pacnpenenenus, HalTH

GyHKLIMIO pacripeneneHus,

MATEMAaTHYCCKOEC OXHUIAaHUC U

CpellHee KBaJpaTUYHOE

OTKJIOHCHME 4YHUCJIa MPENATCTBUH, IPEOAOIEHHBIX CIIOPTCMEHOM. HaliTh BeposSTHOCTH TOTrO,

YTO CIIOPTCMCH IMPCOAOJICCT:

a) He OoJiee IBYX MPENSATCTBUM;

0) 6osee TPEX MPEMATCTBUMA.
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2. IlnotHOCTH pacmpeneneHus ciydaiiHOW BenwmunHbl X uMeeT Bua f(X)=a x 2 e - k X, r1e
k > 0,0< x <oo. HaiiTn:
a) KO UIIHEHT a;
0) GyHKIHIO pacnpeeieHusl CIy9aiiHONW BETHYUHBI X
B) BBIYHCITHTH BEPOSTHOCTD MOMAAHUS CITyYaifHON BETMYMHBI X HA WHTEPBAJL.

3. Tlo BbIOOpKaM BBITTOJHUTH CIEIYIOLINE PACUETHI U 3aJaHHsI: IOCTPOUTH MOJIUTOH
(rucrorpamMmy), KyMyJISATY U SMIUPUIECKYIO DYHKITHIO pacupeneneHus. Haitu
CPEIHIOI0 apuPMETUIECKYIO, MEUAaHY, MOy, JUCIIEPCHIO, CPEIHEE KBaIPaTHIECKOE
OTKJIOHEHUE, KOO PHUIIMEHT BapHallii, Ha4alIbHbIC M [IEHTPAIbHBIE MOMEHTHI k TIOpsiika

(k=

12,34 ), K03pdUIMEeHT acuMMeTpur 1 dkcriecc. OTBETHI chopMyIUpPOBATS,
UCTIOJIB3YS TEPMUHOIIOTHIO 3a/1a4. B Tabuile mpencTaBiIeHbl YuCIo CASTOK Ha (POHTOBOU
oupoke 3a kBapTal, rae n=400 HHBECTOPOB.

x |0 (1 12 {3 (4 |5 |6 (7 (&8 |9 |10

ni (146197 |73 |34 (23 |10 |6 |3 |4 |2 |2

4. Ha HexoTOpOM NpeanpUsITUU, pabOTAaOIIEM B TPU CMEHBI, IOJIYUYEHbI JaHHbBIE O
npoueHTe Opaka BBIITYCKaeMOM MPOIYKIIUU B KaX/I0H U3 CMEH 3a CEMb
nocJieI0BaTeNbHbBIX JIHEH (JaHHBIEe IPeCTaBieHbI B Ta0auie). [IpoBeputs oTCyTCTBUE
BJIMSTHUSI CMEHBI pa0OTaIOIIMX Ha MPOLEHT Opaka BhIITYCKaeMOU MPOTyKIUH.

Pe3zynomamer onvimos, % opaxa
Cwmena (yposnu)

IIH | BT | CP | 49T |lIT | CF | BC

1 20115130(60(020 |10
2 L5 1404010 |0 |25]|15
3 L5 |1L5/60(60|0 |30|1,0

CBoaHas Tadauna no npuMeHsieMbIiM (JOpMaM M METOAM TEKYIIero KOHTPOJS U OLlEeHKH
pe3yabTaToB 00y4eHHust

Pe3yabTaTnl 00yyeHus
(oCBOECHHBbIEC YMEHUS1, YCBOEHHbIE
3HAHUA)

@DopMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00yYeHust

OcBoeHHBIC YMEHHS:

pacro3HaBaTh 3amady W/wim mpobiemy B | OneHka NIPaBUIBHOCTH BBITTOJTHEHHUSI

npo(ecCHOHATLHOM — W/WJM  COITMAIBHOM | CAMOCTOSATEIbHOM paboThI

KOHTEKCTE Penrenue 3ama4 Bo Bpemsi 3aHSTHS.
KonTponpHas pabora, uTOroBasi KOHTPOJIbHAS
pabora.

aHAIM3UPOBATh 3adauy u/unu npobiemy u | OmeHka MPABUIILHOCTH BBITIOJTHEHUS

BBIJICIIATH €€ COCTABHBIC YaCTH CaMOCTOSITEIIbHOM PabOTHI

Pemienne 3aZ1a4 BO BPpCM 3aHATUA
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KonTtponsHas paboTta, UTOroBass KOHTPOJIbHAs
pabora.

OMMpEACIIATH 3Tallbl PECIICHUA 3aJa4u

Ouenka HPaBIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIHOM PabOThI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbsHast paboTa, UTOroBasi KOHTPOJIbHAs
pabora.

BBISIBIISITD U 3G HEeKTUBHO UCKaTh
nH(popmaIro, He0OXOIUMYIO IS PEIICHUS
3a[a4u U/UIM TIPOOIIEMBI

Onenka MPABUJILHOCTH BBITIOJTHEHUS
CaMOCTOSITEIbHON PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHUS
KonrtponbHast pabota, UTOroBasi KOHTPOJIbHAS
pabora.

COCTaBUTh IUIAaH JCUCTBHS; OIPEACIUTh
HEOOXOTUMBIC PECYPCHI

Ouenka HPaBIIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENILHOM PabOTHI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbsHast paboTa, UTOroBasi KOHTPOJIbHAs
pabora.

BJIaACTb AKTYaJIbHBIMU MCTOJaMHU paGOTBI B
poeCCHOHAIBHON U CMEXHBIX chepax

Onenka MPABUIILHOCTH BBITIOJTHEHUS
CaMOCTOSITEIbHON PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHUS
KonrtponbHast pabota, UTOroBasi KOHTPOJIbHAS
pabora.

pCaIn30BaTh COCTaBJICHHBIN IIJ1aH

Ouenka HPaBIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIbHOM PabOTHI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbsHast paboTa, UTOroBasi KOHTPOJIbHAs
pabora.

OIICHUBATH PE3YJbTAT U MOCIEICTBHUS CBOMX
NeUCcTBUHU (camocTOsAITETHHO WA C
MOMOIIIbIO HACTABHUKA)

Onenka MPAaBUIILHOCTH BBITIOJTHEHUS
CaMOCTOSITEIbHOU PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHUS
KonrtponbHast pabota, UTOroBasi KOHTPOJIbHAS
pabora.

OIIpEIETIATh 3a71a4n TSt HIOMCKa
UHPOpPMALIUK; OIpEeNeNATh HEeo0XOAUMBIE
UCTOYHWKH HMH(OpMAIWM; IUIAHHUPOBATH
IpolLecc MNOUcKa

Ouenka HPaBIIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIbHOM PabOTHI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbsHast paboTa, UTOroBasi KOHTpPOJIbHAs
pabora.

CTPYKTYPUPOBAThH MOJIy4aeMYIO
nHpopmaruio

Onenka MPABUJILHOCTH BBITIOJTHEHUS
CaMOCTOSITEIIbHOU PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHUS
KontponbHast pabota, UTOroBasi KOHTPOJIbHAS
pabora.

BBIJICJIATE HamOosiee 3HAYMMOE B TIepeuHe
uH(pOpMallMK; OIIEHUBATh MPAKTUYECKYIO
3HAYUMOCTb pE3yIbTaTOB IIOMCKa;
0(OpMIIATH pe3ynbTaThl TOUCKA

OI_IGHKa MMPaBUJIbBHOCTU BBITIOJIHCHUA
CaMOCTOSITEIbHOU PabOThI

Pemenue 3a7la4 BO BPCMA 3aHATUA
KontponbsHast paboTa, UTOroBasi KOHTpPOJIbHAs
pabora.

OpraHW30BbIBaTh pabOTy KOJJIGKTHBA W
KOMAaH/BbI, B3aHMO,Z[eI>iCTBOBaTB C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMH B
x0J1e Tpo(heCCHOHATLHON eI TeIbHOCTH

Ouenka HPaBIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIbHOM PabOThI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KonTponbHast paboTa, UTOroBasi KOHTPOJIbHAs
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pabora.

T'paMOTHO usjaraTtb CBOHt MBICJIH n

opOpMIISITH JOKYMEHTBI o
npodecCHOHATbHON TEMaTHUKe Ha
ToCyaapCTBCHHOM SA3BIKC, MPOABJIATH

TOJIEPAHTHOCTH B paboyeM KOJIJICKTHUBE

Ouenka HPaBIIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENILHOM PabOTHI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbsHast paboTa, UTOroBasi KOHTPOJIbHAs
pabora.

OPUMEHSTh CpEACTBA  MH(POPMALMOHHBIX
TEXHOJIOTU I st pelieHus
npo(hecCHOHANBHBIX 3a7a4

Onenka MPABUIILHOCTH BBITIOJTHEHUS
CaMOCTOSITEIbHON PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHS
KonrtponbHast pabota, UTOroBasi KOHTPOJIbHAS
pabora.

UCIIOIB30BaTh COBPEMEHHOE IMPOrPaMMHOE
oOecrieueHne

Ounenka HPaBIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIbHOM PabOThI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbHast paboTa, UTOroBasi KOHTpPOJIbHAs
pabora.

HOHMMATh o0IIuit CMBICIT YETKO
IPON3HECEHHBIX BBICKa3bIBaHU I Ha
U3BECTHBIE TeMbl (MpodeccCHOHANbHBIE U
OBITOBBIC), TTOHUMATh TEKCThl Ha 0a30BBIC
po(heCCHOHATLHBIC TEMBI

Omnenka MPABHIILHOCTH BBITIOJTHEHUS
CaMOCTOSITEIbHON PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHUS
KonrtponbHast pabota, UTOroBasi KOHTPOJIbHAS
pabora.

y4acTBOBAaTh B JMalorax Ha 3HAKOMbBIC
obmme W mpodeccCHOHaNbHBIE  TEMBI;
CTPOUTH TPOCTHIC BHICKA3bIBAHUS O ceOe U 0
CBOCH MpodecCHOHANTBHON IeATeTbHOCTH

Ouenka HPaBIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIbHOM PabOTHI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbHast paboTa, UTOroBasi KOHTpPOJIbHAs
pabora.

KpaTko OOOCHOBBIBaTb M OOBSCHHUTH CBOU
JeHCTBHS (TEKYIUe U TIIaHUPYEMBIE)

Onenka MPAaBHIILHOCTH BBITIOJTHEHUS
CaMOCTOSITEIIbHONU PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHS
KontponbHast pabota, UTOroBasi KOHTPOJIbHAS
pabora.

nUcaTh MPOCTHIE CBS3HBIC COOOIICHHS Ha
3HAKOMBIE 158)0%1 AHTEPECYIOLINE
po¢eCCHOHAIBHBIC TEMBI

Ouenka HPaBIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIHOM PabOThI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbsHast paboTa, UTOroBasi KOHTpPOJIbHAs
pabora.

YcBoeHHbIE 3HAHNA:

aKTyaJbHBbII npodeccuoHaIbHBIN u
COLIMANIBHBIM  KOHTEKCT, B  KOTOPOM
OPUXOIMUTCS paboOTaTh U KUTh

KontponbsHast paboTa, UTOroBasi KOHTPOJIbHAs
pabota. YCTHBIN OmpoC BO BPEMsI 3aHITHS

OCHOBHBIC HCTOYHHKH HH(pOpMamuu u
pecypehl Ui pelieHus 3a1a4 ¥ 1mpodiieM B
MpoeCCHOHAIBHOM ~ W/WJW  COIIMAIIbHOM
KOHTEKCTE

KontponbHas pabota, UTOroBasi KOHTpOJbHas
paboTta. YCTHBIN ONpoc BO BpeMs 3aHSATHUS

AITOPUTMBI BBIITOJIHEHU S pabor B
po(heCCHOHATTEHOM U CMEXHBIX 00JIACTIX

KontponbHas pabota, UTOroBasi KOHTpOJbHas
pabota. VYCTHBII ONPOC ¥  BBINOJHEHHUE
IIPAKTUYECKUX 3aJaHUI BO BpEMsl 3aHATHUS

MeTOoAbl paboThl B MPOQPECCHOHATBHON U
CMEXHBIX chepax

KontponbsHast paboTa, UTOroBasi KOHTpPOJIbHAs
pabota. VYCTHBII ONpPOC W  BBHINOJHECHHE
IPAaKTUYECKUX 3alaHUI BO BpEMs 3aHATHUS
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CTPYKTYpYy ILIaHa JJIsl peIIeHUS 3a1a4 KontponbHas pabota, UTOroBasi KOHTpOJIbHas
pabota. VYCTHBII ONpPOC U  BBINOJHEHHUE
IIPAKTUYECKUX 3aJaHUM BO BpEMsl 3aHATHUS

HOPSIIOK  OLIGHKU pe3yiabTaToB pemieHus: | KontponbHas pabora, UTOroBas KOHTPOJIbHAS

3a/1a4 Ipo(ecCHOHATLHON ACATEIHPHOCTH pabota. VYCTHBII ONpPOC W  BBHINOJHCHHE
IPaKTHUYECKUX 3alaHUI BO BPEMs 3aHATHUS
HOMEHKJIATyphI uHpopmannoHHbix | KontponsHas pa®oTa, UTOroBasi KOHTPOJIbHAS
HCTOYHUKOB, HNPUMEHIEMBIX B | pabota. VYCTHBIH ONpPOC ¥  BBINOJHEHHE
podecCHOHANIBHOM e TEeIbHOCTH MPAKTUYECKHX 3aJ]aHHi BO BpeMsl 3aHATHS
IPUEMBI CTPYKTYpUPOBAaHUS HH(OpMAIH KontponbsHast paboTa, UTOroBasi KOHTPOJIbHAs

pabota. VYCTHBII ONpPOC W  BHINIOJHCHHE
IIPAKTUYECKUX 3alaHUI BO BpEMs 3aHATHUs

dbopmar odopmieHus pesyiabTaToB Toucka | KoHTpoasHas pabora, UTOroBas KOHTPOJIbHAS
uHpopMaun pabota. VYCTHBII ONPOC U  BBINOJHEHHUE
NPaKTUYCCKHUX 3a/IaHUH BO BPEMsI 3aHSTHSI

IICUXOJIOTHYCCKHUE OCHOBBI JCATCIHbHOCTHU KOHTpOHBHa}I pa60Ta, HUTOroBasi KOHTPOJIbHAA

KOJUJIEKTHBA, ncuxosjoruueckue | pabora. YCTHBIH ONPOC U BBINOJHEHUE
0COOCHHOCTH JINYHOCTH MPAKTUYECKUX 3aJ]aHUi BO BpeMsl 3aHATHUS
OCHOBBI IPOEKTHON AESITENbHOCTH KonTponbHas pabora, UTOroBas KOHTPOJbHAs

pabota. VYCTHBII ONPOC U  BBHINOJHEHHUE
IIPAKTUYECKUX 3aJaHUI BO BpEMsl 3aHATHUS

0COOEHHOCTH COLMANBHOrO M KylnbTypHOro | KonrposnbHas pabora, UTOroBas KOHTPOJIbHAS
KOHTEKCTa pabota. VYCTHBII ONpPOC ¥  BBINOJHEHHUE
IIPAKTUYECKUX 3aJaHUM BO BpEMsl 3aHATHUS

npaBuia  odopmiieHUs  1OKyMeHTOB U | KoHTponbHas pabora, UTOroBas KOHTPOJIbHAS
MOCTPOEHHUS YCTHBIX COOOIIEHUI pabota. VYCTHBII ONpPOC W  BBHINOJHCHHE
IIPaKTUYECKUX 3alaHUI BO BpEMs 3aHATHUS

COBpPEMEHHBbIE cpencTBa U yctpoiicTBa | KoHTponbHas pabota, UTOroBas KOHTPOJIbHAsI
UHPOpPMATU3ALMH; TIOPSIOK UX TPUMEHEHHUs | paboTa. YCTHBIH ONpOC U BBINOJHEHUE
u POrpaMMHOE obecrieucHue B | MPAKTHYECCKUX 3aJaHUIl BO BPEMsl 3aHSITHS

po(heCcCHOHALHON e TEIILHOCTH

IpaBuUJia MOCTPOCHUS MPOCThIX U CIOXKHBIX | KoHTponbHas paboTa, UTOroBasi KOHTPOJIbHAS
peJIOKEHUH Ha TPO(eCcCHOHANBLHBIC TEMBI | padoTa. YCTHBIM ONPOC ¥ BEHITIOJHEHHE
MPAKTUYECKUX 3aIaHUI BO BPEMsI 3aHSATHUS

OCHOBHBIE 001IeynoTpeOuTeNnbHbIe Ii1aroisl | KontponbHas pabora, UTOroBas KOHTPOJIbHAS
(ObrTOBast M Ipo(peccoHaNTbHAS JIEKCHKA) pabota. VYCTHBII ONpPOC W  BBHINIOJHCHHE
IIPaKTUYECKUX 3a1aHUI BO BpEMs 3aHSATHUS

JEKCUYEeCKUl MHMHMMYM, OTHocsaumiics k | KonTponbHas paborta, UTOroBas KOHTPOJIbHAs

ONMCAHUIO  IPEIMETOB, cpeactB U | pabota. VYCTHBIH ONpPOC ¥  BBINOJHEHHE
IIPOLIECCOB npodeccnoHaNbHOM | MPAaKTUYECKUX 3a1aHUN BO BpeMs 3aHSTUS
JESTEIIbHOCTH

0COOCHHOCTH MPOU3HOLLICHUS KonTponbHast pabota, UTOroBas KOHTPOJIbHAs

pabota. VYCTHBII ONPOC U  BBINOJHEHHUE
IIPAKTUYECKUX 3aJaHUI BO BpEMsl 3aHATHUS

npaBuia YTEHUS TekcToB | KonTponbHas pabora, UTOroBas KOHTPOJIbHAs
po(hecCHOHALHOM HAMIPABICHHOCTH pabota. VYCTHBIE ONpPOC ¥  BHINOJTHEHHE
MPAKTHUYECKUX 3a/IaHUI BO BPEMsI 3aHSATHUS

3.2 ®opma NpoMeKYTOYHOM aTTeCTAlMHU
[IpomexxyTouHasi arrecTalus MO TUCHUIUIMHE B (opMe KOHTPOJIbHOW paboTel B 1
cemecTpe U B (OpMe UTOTOBOM KOHTPOJIHHOM pabOTHI BO 2 ceMecTpe.
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4. Cucrema oueHnBanusi komiiekTa ®OC TeKkymero KOHTPOJIA M MPOMEKYTOUHOM
aTTecTaluu

Ka:knblii BuaI padoThbl OlEeHUBAETCH 10 NATH 0aJIbLHON HIKAaJIe.

«5» (OTIMYHO) — 32 NIYOOKOE M MOJHOE OBJIAZICHUE COJIEpKaHUEeM Y4eOHOro MaTepuaiia,
B KOTOpPOM oOOydarouiuiics CBOOOJHO M YBEPEHHO OpPUEHTHPYETCS; 3a YyMEHHE NPAaKTUYECKU
IPUMEHSTHh TEOPETUYECKHIE 3HAHUS, BHICKA3bIBATh M 0OOCHOBBIBATH CBOU CyXAeHUs. OueHka «5»
(OTIMYHO) IpearoIaraeT rpaMOTHOE M JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomio) — ecnu OOydYaroUIMiics MOJHO OCBOMJI y4eOHBIH Marepual, BIajeeT
HaY4YHO-NIOHATUHMHBIM aNnaparoM, OPHUEHTHUPYETCS B HU3YYEHHOM Marepuaine, OCO3HaHHO
NPUMEHSET TeOPETUYECKHE 3HAHUS Ha MPAKTHKE, TPaMOTHO M3JIaraeT OTBET, HO COJAEp)KaHUE U
(dopma 0TBETa UMEIOT OT/EIbHbIE HETOUHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIM O0YyJaromuiicss oOHapy>KUBAeT 3HAHWE U MOHMMAaHUE
OCHOBHBIX TOJIOXEHUH yueOHOro MaTepualla, HO M3JaraeT €ro HEmoJHO, HEeMOC/IeA0BaTeNbHO,
JIOMYCKaeT HETOYHOCTH B NPHUMEHEHMH TEOPETHUECKMX 3HAHUM TpU OTBETE Ha MPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKIECHUS.

«2»  (HEYyIOBIETBOPUTEILHO) — €CIM OOy4alolmuiics UMeeT pPa3pO3HEHHBIE,
OeccuCTeMHbIE 3HaHUS, JONMYyCKaeT OMIMOKM B ONpEeIeNeHUM 0a30BbIX MOHATUH, HCKaXaeT UX
CMBICJT; HE MOXKET MPAKTUYECKU PUMEHSITh TEOPETUUECKHAE 3HAHMS.

Kpurtepnu oneHnBaHus 0TBETA 10 YCTHOMY OIPOCY.

«5» (OTIMYHO) — 32 NITYyOOKOE M MOJHOE OBJIAZICHUE COJEpKaHUEM Y4eOHOro MaTepuaiia,
B KOTOpPOM oOOydarouuiics CBOOOJHO M YBEPEHHO OpPUEHTHPYETCS; 3a YMEHHE NPAKTUYECKU
OPUMEHSTh TEOPETUYECKUE 3HAaHUS, BBICKAa3bIBaTh U OOOCHOBBIBATH CBOM CYXKICHHS, 32
IPaMOTHOE U JIOTUYHOE U3JI0KEHHUE OTBETA.

«4» (xopomio) — ecnu OOydYaroUIMiics MOJHO OCBOMJI y4eOHBIH Marepuai, BIajeeT
HaY4YHO-NIOHATUHHBIM  aNnaparoM, OPHUEHTHUPYETCS B HM3YyYEHHOM Marepuaine, OCO3HaHHO
IPUMEHSIET TeOPETUYECKHE 3HAHUS Ha MPAKTHKE, TPaMOTHO M3JIaraeT OTBET, HO COJAEp)KaHUE U
(opma 0TBETa UMEIOT OT/EJIbHbIE HETOUHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIM O0yJaromuiicss oOHapy>KUBAeT 3HAHUE U MOHUMAaHUE
OCHOBHBIX TOJOXEHUH yu4eOHOro MaTepualla, HO M3JaraeT €ro HEmoJHO, HEeMOC/IeA0BaTeNbHO,
JIOMyCKaeT HETOYHOCTH B NPHUMEHEHMU TEOPETHUECKMX 3HAHUM TpU OTBETE Ha MPAKTHKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HeYyIOBIETBOPUTEILHO) — €ClAM OOy4Yalolmuiics UMeeT pPa3pO3HEHHBIE,
OeccuCTeMHBbIE 3HAHUS, JONYyCKAaeT OMIMOKM B ONpEIeNeHUHM 0a30BbIX MOHATUH, HCKaXaeT UX
CMBICJT; HE MOXKET MPAKTUYECKU PUMEHSITh TEOPETUUECKUE 3HAHMS.

Kpurtepnu onieHuBaHus ONOPHBIX KOHCIIEKTOB.

«5» (OTIIMYHO) — AaKKypaTHOCTb BBINIOJHEHUS, YUTAEMOCTb TEKCTa, I'PaMOTHOCTh
(TepMuHOIOTHYECKas U opdorpaduyueckas), MOITHOE PACKPHITHE TEMbI KOHCIICKTA.

«4» (XopoIo) — TeMa KOHCIIEKTa pacKpbiTa, OJHAKO MaTepuall U3JI0KEH HEIO0CTAaTOYHO
JIOTMYHO; aKKypaTHOCTh BBINOJIHEHUS, YUTAEMOCTh KOHCIIEKTA, IPaMOTHOCTh
(TepMmuHONIOTHYECKas U opdorpaduueckast).

«3» (YZOBIETBOPUTENILHO) — MaTEpUal U3JI0KEH HEJTOCTaTOUYHO JIOTUYHO, HEAKKypaTHOE
BBITIOJIHEHHE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTD (TepMUHOJIOTHYECKast U opdorpaduueckas),
TeMa KOHCIIEKTa PACKPBITA HE B IIOJTHOM Mepe.

«2»  (HeyIOBIETBOPHUTEIBHO) — MaTepHall M3JIOKEH HEJIOTMYHO, JOIMYIICHBI
TEPMUHOJIOTHYECKHE U opdorpaduueckue omuOKu, HEpa30OpUYUBHINA MOUYEPK, TEMa KOHCIEKTa
HE pacKphbITa.

Kpurepun oneHMBaHUsI KOHTPOJIbHON PadoThI
3amaHue K KOHTPOJIBHOM paboTe COCTOMT M3 IATH 3a7ay, KaXaas U3 KOTOPBIX OIleHHMBaeTcs B 1
Oam.

Pemienue Bcex mATH 3a1a4 COOTBETCTBYET OLICHKE «OTIUYHO.

Pemienue uetsIpex 3a1a4 COOTBETCTBYET OLIEHKE «XOPOLIO».
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Pemenue TpEX 3a74a4 COOTBCTCTBYCT OLICHKEC «YIOBJICTBOPUTCIILHO).
Pemenne Tompk0 ABYX 3a1a4 COOTBETCTBYCT OLICHKEC «HCYAOBJICTBOPUTCIBHO.

Kpurepun oueHuBaHMsI HTOTOBOI KOHTPOJILHON padoThI
3amanue K KOHTPOJIBHOW paboTe COCTOUT M3 MATU 3a7a4, Ka)xaas U3 KOTOPBIX OlEHUBaeTcs B 1
Oan.

Pemtenue Bcex ndatu 3aZla4 COOTBCTCTBYCT OLCHKC «OTJIMIHO.

Pemenne ueTpipex 3a1a4 COOTBETCTBYET OLIEHKE «XOPOILIOH.

Pemrenue Tpex 3a1au COOTBETCTBYET OLIEHKE «YAOBIETBOPUTEIHLHOM.

Pemenue TonbKko BYX 3a71a4 COOTBETCTBYET OIICHKE «HEYI0BIETBOPUTEILHO.
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