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JlaGopaTopHbId NPAKTUKYM

JlabopaTopHasi pabora
OcHoBbl nporpaMmmupoBanus Ha Python 3

3ananue 1

Opranu3oBaTh BBOJ C KIJIABHATYpbl CBOETO MMEHHM M BBIBOJ MEPCOHATBHOTO MPHUBETCTBHUS (C
I10/ICTAaHOBKOM BBeieHHOro umMenn). Hanpumep: "[Ipuser, Mapus!".

3ananue 2

[Tonb30Batenb BBOAUT MOJOKUTEIBHOE 1I€JI0€ YUCIO (HOMep roja). BeiBecTu coodiieHue, aBisercs
JIY TaHHBIA rOJT BUCOKOCHBIM.

VYkazaHue: roj] CYMTaeTCsi BACOKOCHBIM, €CJIM BBEIEHHOE YHCIIO AeTUTCs Ha 4, HO He AenuTcs Ha 100,
a Takxke, eciu BBeaeHHoe uncio aenurca Ha 400. Hampumep: 1900 rox — ve BucokocHsii; 2000 roa
— BUCOKOCHBIH.

3aganmue 3

Kanbkynarop.

[Tonb30BaTens BBOAMUT [Ba YKclia U Ha3BaHue (WM 0003Ha4YeHHE) omnepanuu. BeiBecTu pe3ynbrart
BBITNIOJTHEHUS ONIEpalliy JINOO COOOIIEHNE O HEBO3MOXHOCTH €€ BBIIIOJIHEHUS (KaK B Cilydae JAeJICHUs
Ha HOJIb). BEIMOTHAEMBIE OTIepaluu: CI0KEHHUE, BRIYUTAHHE, YMHOKECHHE, JICIICHUE, [IEIIOUNCIIEHHOE
JIeJIeHUE, HAX0KJICHUE OCTaTKa OT JIeJICHUS, BO3BE/ICHUE B CTEIICHbD.

3ananue 4 (10MOJTHUTEIBLHOE)

[Tonp30BaTens BBOJUT TPH 4YHUCla. BhIBeCTH CHavaja HaMMEHbIEE M3 HHUX, 3aTeM HauOoubliee, U
TOJIBKO TTOTOM — IIPOMEKYTOYHOE.

3ananue 5 (10MOJTHUTEIBLHOE)

[Tonp30BaTens BBOAUT 3HAYEHUE BBIPYUYKH B PYOJsx (OKpYTJIEHHOE N0 IIEJIOr0 4ucia pyonein) —
nesnoe yucio B npomexyrtke or 0 mno 1000. BeiBecTn cymMMy HpONHCBHIO ¢ JA00aBICHHEM CIIOBA
«py0Jib» ¢ IpaBUIbHBIM OKOHYaHHeM. Hampumep: Tpu pyosns, nate pyoseit u T. 1.

VYHpoueHHbI BapuaHT 3aJaHHs: OCTAaBUTh CYMMY YHCIIOM, ONPEAEIUTb TOJBKO IPAaBUIbHOE
OKOHYaHHUE.

3amanmne 6

Haiitn cpennee 3HaueHHe BCEX YHCEN, KPAaTHBIX 3alaHHOMY YHCITy (BBOAMTCS IMOJB30BATEIIEM),
MOTMABIIMX B 33JJaHHBIM TMOJb30BaTENEM OTPE30K. EciM B OTpe3oK He Momajio HU OJHOTO TaKoro
YHCJIa, BEIBECTH COOOIEHHE 00 ITOM.

PeannzoBaTh adropuT™ ABYMs ClIOCO0aMHU: ¢ OMOIIbIO IIMKIOB while u for.

3ananue 7 (10MOJTHUTEIBLHOE)
[Tosp30BaTens BBOOUT 4YeThipe uyucia: a, b, ¢ u d. BeiBecTn ¢parMeHT TaOIUIBI YMHOXKCHUS:
MPOU3BEICHUE BCEX IEJBIX YKCe]I U3 OTpe3ka [a,b] Ha menble uyucia u3 oTpeska [c,d]. BoiBon
peann30BaTh B BUIEC TaOTHUIIBI.
Hanpumep, misia = 2,b = 4,¢c = 3ud = 5:
3 4 5
2 6 8 10
3 9 12 15
4 12 16 20

3ananne 8



3
BbIumcauTh MpUOIIHAKEHHO (TyTeM CyMMHPOBAHHUS YUCIOBOTO Psi/ia) 3HAUYEHHE e 1 ¢ TOYHOCTHIO 10
1073, CpaBHUTH cO 3HaYeHHEM PYHKIHUU exp (—1) .
Vkazanmus:
e pasnoxenue GpyHkuuu e* B psaa Teilsopa umeer BUI:
2

X
e¥=1+x+or+- +—+ Zk'

e B CIIy4ae CXOMSIIEToCsl 3HAKOUEPEAYIOLIETocs psiia CyMMHPOBaHHE HEOOXOAUMO BBINOJIHSTD
JI0 TeX HOp, MOKa O4YepeIHOe cilaraeMoe Mo abCOMOTHOM BelTHYHHE He CTaHeT MeHbiie 107°
(9TO CllaraeMoe CyMMHUPOBAaTh YK€ HE HYKHO);

e Maremartuueckue (pyHKUMHU ((akTopuall, SKCIOHEHTA, U T. JI.) Pealn30BaHbl B MoJyse math.
[Tepen ux ucmob30BaHUEM HEOOXOIUMO BBITIOIHUTh KOMaHy import math.

3aganue 9

[Tonb3oBarens BBOAUT CIUCOK uucen (OJHOM CTpOKOM uepe3 mpolen), a Takke 4ucio Xx (B
cienymwomei crpoke). I[IporpamMMa n0kHa BBIBECTM HOMEpA BCEX MO3ULUI, B KOTOPBIX YUCIO X
HAXOJUTCS BO BBEJICHHOM CITUCKE, WIIA "OTCYTCTBYET", €CIIM YUCIIO X OTCYTCTBYET B CITUCKE.
3ananue 10 (10MOJTHUTEIBLHOE)

[Tonb30BaTenb BBOAUT MPSMOYTOJbHYIO MAaTpUIly B BHJE IMOCIEIOBATENbHOCTH CTpPOK. [Ipu3Hak
OokoH4aHusi BBoma - BBOA crpoku "end". CdopmupoBaTh BEKTOp, KOMIIOHEHTHI KOTOPOTO —
MaKCHUMaJbHbIE IO MOAYJIIO 2JIEMEHTBI CTPOK BBEJICHHOM MaTpPHIIBI.

3aganme 11

[Tonb30BaTens BBOAWUT KBaJpaTHYIO Marpuily A B BHJE IOCIEIOBATEIbHOCTU CTpOK. Ilpu3Hak
OKOH4YaHHs BBOJIa - BBOJ cTpokH "end". TIporpamma 10yKHa KOHTPOIHPOBATh, YTOOBI ObLIIa BBECHA
MMEHHO KBaJ[paTHas MaTpula (KOJUYECTBO 3JIEMEHTOB BO BCEX CTPOKAaX PAaBHO U PaBHO YHUCITY
BBEJICHHBIX CTPOK).

Beruncnuts p-HopMbel MaTpupl Anipup = lup = 2.

@®opMyIbl U1 BEIYUCICHHS pa3IMYHbIX HOPM MaTpULl MOXKHO HalWTH, Hanpumep, B Bukuneauu.
3aganue 12

Jl1st BBeJIEHHOM I10JIb30BaTEIeM CTPOKH COPMHUPOBATH «CHKATYIO) 3aMUCh: IPH HOBTOPEHUH OJTHOTO
CHUMBOJIa MOPA]T HECKOJIBKO pa3 (0e3 yuera perucrpa) 3arnuchbiBaTh 3TOT CUMBOJI (OJJUH pa3), a 3aTeM
— yucno ero moropenuid. Hampumep: mist ctpoku "aAAaBccd" «ckaras» 3aluch UMEET BUJL
"adbc2d" wim "A4BC2D" (nonyckaroTcs 00a BapuaHTa).

3aganue 13

Hanmcate mporpammy, BBIOJHSIONIYIO «PAacKOAMPOBaHUE» (T. €. 3aMUChb B HCXOJHOM BHJIE)
BBEJICHHOM MOJIB30BATENIEM «CKAaTON» CTPOKHU. PerucTp He BakeH.

3ananue 14 (10M0JTHUTEIBLHOE)

Hanucats nporpammy, ynajisionlyto «JIMIIHHE» MpoOeibl B CTPOKE, BBEIECHHOH MOJIb30BaTENIEM.
«JIMIITHUMMY» CIIEAYeT CUYUTATh MPOOE, SIBISIOUIMNACS NEPBBIM MO0 MOCIETHIUM CUMBOJIOM CTPOKH,
a TaKXXe HECKOJBKO MOJPS HAYIMX NpoOErIoB MEXAYy CIOBaMHU (CleIyeT 3aMEHUTh Ha OJUH
pobenn).

3apanmue 15

PeanuzoBath QyHKIMIO, KOTOpas MPUHUMAET KOOPJAUHATHI ABYX 3aJaHHBIX N-MEPHBIX BEKTOPOB U
BO3BpAIacT €BKJIMI0OBO PACCTOSHUE MEXKLY HUMH.

JUnist cipaBKu: €BKJIMI0BO PACCTOSTHHUE onpeaeisiercs GopMymnoi


https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0_%D0%BC%D0%B0%D1%82%D1%80%D0%B8%D1%86%D1%8B

3apanue 16 (10M0JHUTEIbHOE)

PeanuzoBath GyHKIINIO, KOTOpas MPUHUMAET HA BXOJ CITUCOK IIEJIBIX YUCEN, YAAISIET U3 HErO BCE
OTpHUIIATEIILHBIC 3HAYCHHMSI, @ KOXK10€ HEOTPHUIATEIIPHOE YHCIIO 3aMEHSIET OCTATKOM OT JACJICHUSI 3TOTO
yucia Ha 3. OyHKIMsA He T0JDKHA HUYEro BO3BpalaTh, TPEOYETCS TOIBKO U3MEHEHHUE TTePEIaHHOTO
CITHCKA.

3ananue 17 (10M0JHUTEIbHOE)

PeanuzoBath QpyHKIINIO
t

f() = sin% - e_% +2e 2
TakuM 00pa3oMm, 4yTOOBl OHAa Moryia oOpaldaThIBaTh M YUCIIOBOW apryMEHT, U BEKTOp (IpUMEHSS
COOTBETCTBYIOLIEEe MpeoOpa3oBaHNe K KOMIIOHEHTaM BEKTOpa), BO3BpAIlas YUCIO JAJS YHCIOBOTO
apryMeHTa ¥ BeKTOp Ui apryMeHTa-BeKTopa.
Jlst cripaBKK: MaTeMaTH4ecKue (QyHKIMY HE MOTYT IPUMEHATHCS K apryMEHTaM -CIIMCKaM, HO MOT'YT
MPUMEHATHCS K MaccuBam NUMPYy.
3ananue 18 (1omoTHUTEIBLHOE)
[Tonp30BaTenb BBOAUT TEKCT B BUAE CTPOKU. Cli0Ba B CTPOKE MOT'YT IOBTOPSITHCS JII0O00€E YUCIIO pa3.
Peann3oBaTh co31aHne MHOXKECTBA CJIOB, BCTPETUBILUXCS B JAaHHOM TEKCTE.
3ananue 19 (10MOJTHUTEIBLHOE)
[Tonp30BaTens BBOAUT TEKCT B BUAE CTPOKU. Cll0oBa B CTPOKE MOT'YT OBTOPSTHCS JIF0O0O€E YUCIIO pa3.
PeanuzoBath MOCTpOEHHE CIIOBapsi, KOTOPBIM COAEPKHUT BCE CIIOBA, MMEIOIIMECS B TEKCTE, C
YKa3aHHEM KOJIMUYECTBA BXOXKACHUN KaXKIOro CJIOBa.
3ananue 20 (10MOJTHUTEIBHOE)
PeanunzoBaTh QyHKIMIO OOHOBJIEHUS CIOBApsl, KOTOpas IPUHUMAET Ha BXOJI CJIOBaph d U JIBa YUCIa:
k n v. Ecnu ko9 k yxe ecTh B cioBape d, TO HY)KHO JI00aBUTh 3HAUEHHE VU B CIIMCOK, KOTOPBIH
XpaHHUTCs 1Mo 3ToMy Kimrouy. Eciin kimoua k Het B cioBape, TO HY>KHO 100aBUTh 3HAUE€HUE B CIIHCOK
no kimrouy (- 1) - k. Ecim u ximroua (- 1) - k Her, To Hy)HO 106aBuTh Kitou (- 1) - k B ciioBapp u
COIIOCTaBUTh EMY CIIMCOK U3 NEPEIaHHOTO 3JIEMEHTA V.
3ananue 21 (10NMOJTHUTEIBHOE)
Hanucats nporpammy, KoTopasi CYMTHIBAEeT U3 (haiiia CTPOKY, COOTBETCTBYIOIIYIO TEKCTY, CKaTOMY
C MOMOUIbIO KOJMPOBAHHUS MOBTOPOB (cM. 3ananus 12, 13), u npou3BoAUT OOpaTHYIO ONeEpaluio,
noJsiydasi UCXOAHBIN TekcT. [lomyueHHslil mocne npeoOpa3zoBaHUs TEKCT HEOOXOIUMO 3amucaTh B
HOBBIH (pai.

JlabopaTopHasi paGora
Kuaccnueckoe onpenesieHue BepOATHOCTH

3amauyu Ha pa3oop

1. Bocemb KHHUT ciydaiiHBIM 00pa3oM paccTaBiieHbl Ha mojke. Halaure BeposTHOCTH TOTO, YTO
TOMa UMEIOIETr0oCs CpeId HUX TPEXTOMHHUKA OYIIyT CTOSATH PAIOM.

2. B mexe paboTaroT mecTh MY>KYHH M YeThIpe KEHIIUHBL 10 TabeTbHBIM HOMEpaM CIyJaiiHbIM
o0pa3oM oToOpaHbl ceMb 4enoBeK. Haliure BEpOSATHOCTH TOTO, YTO CPeAM OTOOpPAaHHBIX JIUI]
OKa)KyTCsl TPH JKEHILNHBL.
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5
g rpynnsl B 12 yenoBek opraHu3oBaHa JoTepesl. Pa3bIrppIBatoTCsl TpU pa3andHbIX MOJApKa.

KakoBa BepOsSTHOCTH TOTO, YTO MOAAPKH TOCTAHYTCS TPEM KOHKPETHBIM JIFOSM (OIMH YeTOBEK
HE MOXET MOIY4YUTh 2 noaapka)?

CeMb MPOHYMEPOBAHHBIX MIAPOB CIIy4aHBIM 00pa30M pacChIIaloT MO 4 JIyHKaM (B OJIHY JIYHKY
MOKET MOMECTUThCA JH000e yucio mapoB). CKOJIBKO CYIIECTBYET pa3iMYHBIX CIIOCOOOB
pacnpeneneHus mapos? KakoBa BEpOATHOCTb TOr0, YTO B PE3YJbTATE JIAHHOI'O OIIbITA IEpBast
JyHKa OKa)€eTCsl yCTON?

B 6ubnuoTeke UMEIOTCS KHUTH 110 MaTeMarTuke, (PU3MKe u T.J., BCEro mo 16 pasaenaM HayKH.
[TocTynunu ouepeaHoi 3aKa3 U3 4 KHUT Ha TuTeparypy. CuuTas, 4To 000k COCTaB 3aKa3aHHOM
JUTEepaTypbl PABHOBO3MOXEH, HAWAWTE BEPOATHOCTb TOTO, YTO: a) 3aKa3aHbl KHHUTU U3
pa3IMYHBIX Pa3AesoB, 0) 3aKa3bl KHUTH U3 OJHOTO U TOTO e pa3fela.

JecsTh 4yenoBeK pa3MeIiaTcsl B TOCTUHUIE B JBa TPEXMECTHBIX M OJMH UYETHIPEXMECTHBIN
HOoMep. CKOJIBKO CYIIECTBYET CIOCO0OB WX pa3MmerneHus? KakoBa BEpOSTHOCTH TOTO, YTO (B
OTpEIETICHHBIX YEJIOBEKa MOMaaAyT B YETHIPEXMECTHBIM HOMEP?

C kakoi BEpOSITHOCTBIO MATU3HAYHOE YHCIIO, 3alMCaHHOe ¢ momonisto 1udp 0, 1, 2, 3, 4, 5, He
MOBTOPSS MX, OKAXKETCS KpaTHbIM 57

Bocemp uyenmoBek ciy4aiiHBIM 00pa3oM pacCakMBAIOTCA 3a KPYIabIM cTosoM. KakoBa
BEPOATHOCTH TOT'O, UTO JIBA OIPE/IEICHHBIX YelI0BeKa Oy1yT CUIETh PAIOM?

Konona, cocrosimmas u3 36 xapt, neiauTcs HayraJ Ha JBe paBHbIE YyacTu. HaiiuTe BeposITHOCTh
TOT0, YTO B KXKJIOM YacTHU OKa)eTcs I10 JIBa Ty3a.

3agauu 1018 CaMOCTOSITEJILHOTO PellieHu s

Ha nepBoM 3taxe 9-3TaKHOTO JToMa B JTUQT 3alLTH 5 4enoBeK. I3BECTHO, 4TO KaXKIBIA UX HUX C
paBHOM BEPOATHOCTHIO MOXET BBINTH Ha JIOOOM M3 dTa)xeil, HaunHas co BToporo. Haiimute
BEPOSATHOCTH TOTO, YTO BCE OHU BBIHAYT: a) HA MATOM 3Taxe, 0) Ha OJHOM M TOM e dTaxe, B) Ha
pa3HbIX dTaXKax.

B ypne 10 mapoB. BeposiTHOCTB TOT0, YTO /1Ba HayAauy U3BJICUEHHBIX IIapa OKAXKYTCS OCIBIMU,
paBHa 2/15. CKoibKO B ypHE O€NbIX IIapoB?

Haynauy BeiOMpaeTcs Tpex3Ha4yHOE YMCIIO, B TECATUYHON 3aITUCH KOTOPOro HeT Hyms. KakoBa
BEPOATHOCTH TOTO, UTO B 3aIHCH BHIOPAHHOTO YKCIIa POBHO 2 OJIMHAKOBBIE IIU(PPHI?

C kako# BepOsITHOCTHIO MISITU3HAYHOE YK CIIO, COCTaBlIeHHOE U3 mudp 1, 2, 3, 4, 5 Oyzaet yeTHbIM
(pum ycioBUHM, YTO Kaxaas Hudpa BXOAUT B YUCIIO TOJIBKO OJUH pa3)?

C kakoif BEpOSITHOCTBIO MATU3HAYHOE YHUCIIO0, cocTosImee u3 nudp 2 u 7, 6yaer kpaTHbIM 37

C kakoll BepOSTHOCTBIO TPEX3HAYHOE YHCIIO, COCTaBieHHoe u3 mudp 2, 3, 5, 6, 8, Oyner
HEYETHBIM?

Cxonbko uncen, Oonpuux 500, MokHO 3anucaTh ¢ momomiso udp 1, 2, 3, 4, 5, ecnu uudpsi B
3aMKcH YKciia He MOTYT MOBTOPAThCsA? C Kakol BEPOSTHOCTHIO COCTABJICHHOE YUCIO OyeT a)
OKaH4YUBaThcs HUPPOit 2; 0) yeTHbIM?

Bpomiens! qBe urpanbHble KOCTH. YTO BEPOSATHEE — NOJYYUTh B CYMME 7 WM 8 OUKOB?
UrpanbHast kocTh OpouieHa Tpu pa3a. KakoBa BeposSTHOCTH TOTO, YTO BO BCEX CIydasx: a)
BBIMAJIET Pa3HOE YHCIIO OYKOB; 0) BBINAJET YETHOE YHCIIO OYKOB?

B ypue 10 mapos: 2 6enbix, 3 uepHbXx u 5 cuHux. Haynauy usBiekarorcsa 3 mapa. Kakosa
BEPOSITHOCTh TOTO, YTO OHU PA3HBIX [BETOB?

B ypHe 8 uepHbIx mapoB u 6 6enbix. Haynauy u3Bnekarorcst Tpu mapa. Haiinure BeposiTHOCTD
TOTO, YTO: a) BCE TPH Imapa Oeinble, 0) ABa mapa Oernble, a OAWH YSPHBIHA, B) XOTs ObI OJTUH U3 HUX
YEPHBIN.
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B norepee pasbirpsiBaercst 100 6uneroB. Beiurpeinm Beinanu Ha 20 6uneros. Hekto mpuobpen
5 6uneroB. HaiinuTe BEepOSITHOCTH CIIEAYIOUIMX COOBITHI: @) BBIMTPHIII BBHIMAACT HAa BCE MATH
OusneToB, 0) BEIUTPHINI BHINAJIET HA J1Ba OWJIEeTa, B) BRIUTPHINI BBHIIIAAET XOTS OBl HA OJTUH OMIIET.

Ha nsaTi o1MHaKoBBIX KapTOUKaxX HamucaHbl OyKBBI: HA IBYX KapToukax — JI, Ha OCTaJIbHBIX TpeX
— M. DT xapTouku pasznokeHsl B psj. KakoBa BepoATHOCTb TOro, YTO HPU 3TOM HOJYUUTCS
cinoso JIMJIMN?

N3 40 BompocoB, BXOAAIIMX B 3K3aMEHAIMOHHbIE Owierhl, cTyneHT 3HaeT 30. Haiigute
BEPOSTHOCTH TOTO, YTO CPEIU TPEX CIydalHBIM 00pa3oM BHIOPAHHBIX BOIIPOCOB CTYJCHT 3HAET:
a) BCe TpH BoIpoca, 0) JBa BOIPOCa, B) OJIUH BOIIPOC, T') HM OJHOTO U3 BOIIPOCOB.

W3 memika ¢ )xeToHaMu, Ha KOTOpbIX Hamucanbl OykBbl A, B, K, M, O, C, BBIHUMAaIOT 6 )KE€TOHOB
U pacloyiaraloT ux B Nopsake u3BiedeHHs. KakoBa BEpOSTHOCTb TOTO, YTO IMOJYYUTCS CIOBO
MOCKBA, eciu moclie KaXA0r0o H3BJICUCHHS KETOHBI: a) HE BO3BpaIIalOTCS 00paTHO; 0)
BO3BpALIAIOTCS 00paTHO?

Jis mpoBeneHust copeBHOBaHUI 16 BOJeHOOIBHBIX KOMAHJ pa30oUThl Ha 2 MOArPYIIbI MO 8
KOMaH/[ B Kax10i. HaliuTe BeposITHOCTb TOT0, YTO JBE HauboJIee CUIbHbIE KOMAaH bl OKAXYTCS
B: a) pa3HbIX MOArpyNNax, 6) oJHOM MOArpyImIe.

B ypue 8 uepHbix mapoB u 6 Genbix. Haynauy u3Biekarores Tpu mapa. Haiiaure BeposTHOCTh
TOTO, YTO: a) BCE TPH Imapa Oeible, 0) ABa mapa Oelblie, a OJMH YSPHBIH, B) XOTS ObI OJIUH U3 HUX
YEPHBIU.

B norepee pasbirpsiBaercsa 100 Ouneros. Bemrpsiinm Boimanu Ha 20 6uneroB. Hekro npuoOpen
5 6umneroB. HaiinnTe BEpOSITHOCTH CIEAYIOUIMX COOBITHI: @) BBIMTPHIII BHIMAJICT HA BCE ST
OuseToB, 0) BEIMTPHINI BHIMAJIET HA J1Ba OWJIETa, B) BEIMTPHIII BBINAIET XOTS OBl HA OMH OWIIET.

N3 pa3pe3Hoi a30yKu BBIKJIAJBIBAETCS CIOBO MaTeMaTHKa. 3aTeM Bce OYKBBI 3TOIO CIIOBa
TIIATEJIbHO TEPEeMELIMBAIOTCA M CHOBAa BBIKJIAJBIBAIOTCA B ciy4yaiiHOM mnopsiake. Kakosa
BEPOSITHOCTH TOT'0, YTO CHOBA MOJYYUTCS CIIOBO MaTeMaTHKa?

B meponpusitun yuactBytoT 8 neByuiek U 4 ronom. CiaydaiiHbIM 00pa3oM uX pa30MBaroT Ha JBE
paBHBIE 110 YMCIEHHOCTU KOMaHAbl. C Kakoil BEpOSITHOCTBIO B KXk /10l KOMaH i€ OyJeT XOTs Obl
OJIUH FOoHOIIa?

Ha oauHakoBBIX KapTOUYKaxX HANMCaHbl B TPOMYHOM CHCTEMe CUMCIIEHHUS BCe LeNble uncnia oT |
no 15. Haynauy usBiekaercss kaprouka. KakoBa BepoOSATHOCTh TOTO, YTO BBIOPAHHOE YHUCIO B
CBOEH 3aMKCH COICPKUT: a) HE MeHee 2 eANHHUII; 0) XOTs Obl OAHY ABOWKY; B) OJUH HOJb?

NuauBuayanbHble 3a1aHUA

Bapuanrt 3ananue

Bapmnanr 1

B kongurepckoil umeercs 7 BUAOB MUpoxHbIX. [lokynaTens BbIOMI uek Ha 4
NUPOXKHBIX. CunTas, yTo II000H 3aKa3aHHbII HAOOP MUPOKHBIX PABHOBEPOSTEH,
BBIYHCIIUTE BEPOATHOCTH TOTO, YTO MOKYHATENb 3aKa3al: a) MUPOXKHBIE OJHOIO
BUa; 0) MUPOXKHBIE Pa3HBIX BUIOB.

Bapwanr 2

20 xomaHI, cpeaM KOTOpBIX 4 TIpu3epa MpPeabIAyIIEro IEPBEHCTBA, IIO
&KepeObeBKe pacnpeeNnsioTcs Ha 4 3aHyMepOBaHHbIE MOATPYIIIHI IO 5 KOMaH/I.
Haiigure BEposATHOCTH TOrO, YTO B KaXAyH MOATPYNIY MONAAET OJUH U3
IIPHU3EPOB.

Bapuant 3

12 crynenroB, cpeau kotopeix MBaHoB u IlerpoB, ciydailHeIM 00pa3zom

3aHUMAIOT oyepenab 3a yuyeOHHKamMu B Oubmmorexy. KakoBa BeposITHOCTB, YTO




Bapuant

3amanue

Mexay MBanoBeiM 1 [leTpoBbIM B 00pa30BaBIICHCS OUepeIn OKKYTCS POBHO 5
YeJoBeK?

Bapuant 4

B rpynne u3 25 cTyaeHTOB 8 uelnoBeK 3aKpbLIM CECCUIO, 9 UMEIOT 110 OJHOMY
J0JTy U ocTaBlurecs — Oosee ogHoro poira. K 1ocke BbI3BaHbl TP CTYIEHTA.
KakoBa BepOsSTHOCTb TOTO, YTO TOJIBKO OJJMH U3 HUX UMEET 0oJiee OAHOTo foira?

Bapuant 5

Ha cemu xaproukax Hamucansl udpsl 2, 2, 3, 3, 5, 5, 9. Kaprouku Haymauy
pasiiokeHbl B psill. KakoBa BEpOSTHOCTh TOTO, YTO TIOJIYYUBIIEECS YHCIO
SIBIISICTCS YETHBIM?

BapuanT 6

I'pynna u3 10 cTyeHTOB rOTOBUT AOKJIAJ Ha 3alUTY MpoeKTa. BriTackuBanuem
XKpeOusi BEIOUPAIOT, KTO OyIeT AOKIAAUYUKOM, KTO CIIeNaeT MPe3eHTAINIO0, U KTO
MOATOTOBUT pa3laTouHbli Marepuan. KakoBa BeEpOSTHOCTH TOro, 4YTO
JOKJITYMKOM CTaHET CTyAeHT MBaHoB

Bapuant 7

JlBa mpusTeNs, HE3aBUCUMO JIPYT OT JIPYTa, CAIATCS B AIEKTPUUKY, COCTOSIIYEO
u3 8 BaroHoB. KakoBa BEpOSTHOCTh TOTO, YTO OHU OKaXYTCSI: ) B OJTHOM BaroHe;
0) B pa3HbIX BaroHax?

BapuanT 8

C kako¥ BEpOSTHOCTBIO YMCIIO, CIy4aiiHBIM 00pa30M COCTaBIICHHOE U3 Uudp 1,
3, 5, 7, oyzaer menbuie 1000, ecnu: a) uu@pbl MOTYT OBTOPATHCS; 0) LKUdpHI He
MOTYT TIOBTOPSTHCS?

BapuanT 9

N3 mudp 3, 4, 5, 6, 7, 8 COCTABIAIOTCS BCEBO3MOXKHBIC YEThIPEX3HAUHBIE YHCIIA.
KakoBa BepoOATHOCTb TOr0, 4YTO CIydyallHBIM 00pa3oM BBIOpAHHOE U3 AITOU
COBOKYITHOCTH YUCIIO Oyzner
a) HUGPbI B YKCIIe HE TTOBTOPSIOTCS; 0) HU(PBI MOTYT MOBTOPSTHCA?

HCYCTHBIM, CCJIN:

Bapuant 10

N3 30 BompocoB, BXOASAIIMX B 9K3aMEHAIIMOHHBIE OMJIETHI, CTYIEHT MOATOTOBHII
20. KakoBa BepoOATHOCTh TOTO, YTO OH OTBETHT TOJIHKO Ha 2 BOMpOca U3 S
BKJIFOUEHHBIX B BHITSHYTBIA UM OUIeT?

Bapuanr 11

HGBHTB YCIOBCK CHy‘IﬂfIHBIM o6pa30M pacCa’)kuBarOTCd Ha ACBATUMCECTHYIO
CKaMeﬁKy. KakoBa BEPOATHOCTL TOI'O, 4YTO TpU OIPCACICHHBIX YCJIIOBCKaA
OKaXXyTCiA CUAAIINMHU pHI[OM?

Bapuant 12

12 yepHbIX 1 12 GenbIX MAPOB caydaiHBIM 00pa30M MOPOBHY PACKIIAIbIBAIOT 110
IBYyM ypHaM. HaiiTu BEpOSITHOCTB TOTO, UTO B KaKJIOM ypHE OKa)Ke€TCs PaBHOE
YHCII0 YEPHBIX U OENbIX IIapOoB.

Bapnanr 13

Ha xaproukax nammcanbl OykBel A, A, U, U, C, C, T, T, T. Kaprouku
NIEPEMEIINBAIOTCS M BBIKJIAJBIBAIOTCS B cioydaliHOM mnopsake. Kakosa
BEPOSTHOCTH TOT0, 4TO nostyuutcs ciioBo CTATUCTUKA?

Bapuanr 14

CrayvaiiHpiM 00pa3oM B Tele()OHHOM CIPAaBOYHHKE BBIOMpAETCs HOMEp
tenedona. HaliTu BeposATHOCTH TOro, 4To 5 MOCIEAHMX LUPp HOMepa: a)
pa3nuyHbl; 0) OJJMHAKOBBIL.

JlabGoparopHuas padora
I'eomeTpuuyeckasi BepOATHOCTH

3agaum Ha pa3dop

1. PaccrosHue oT myHKTa A 10 MyHKTa B aBTOOYC MpPOXOIUT 3a 2 MHUHYTHI, a MELIeXo] — 3a

15 munyT. HTEpBaN IBMKEHHS aBTOOYCOB 25 MUHYT. BBl MoaxoauTe B CIIy9ailHbIA MOMEHT
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BPEMEHU K MyHKTY A U oTnpasisieTech B B nemkom. Haliiute BEpoSATHOCTB TOTO, UTO B ITYTH Bac
JIOTOHUT OYepPEIHON aBTOOYC.

Ha niockocty HapuCOBaHbI JIB€ KOHIIEHTPUUYECKHE OKPYKHOCTH, PaJuyChbl KOTOPBIX 3 U 5 CM.
Haiinute BEposSTHOCTH TOTO, YTO TOYKA, OpOIICHHAs Haydady B OONBIIUI KPYr, MOMAIEeT B
KOJIBIIO, 00Pa30BaHHOE 3TUMHU OKPYKHOCTSIMHU.

B kBanpar ¢ Bepmunamu B Toukax (0;0), (0; 1), (1; 1), (1; 0) naynauy 6Gpomena Touka (x;y).
Haiinute BepOSATHOCTB TOTO, YTO KOOPAMHATHI TOM TOUKHU YAOBJIECTBOPSIOT HEPABEHCTBY ¥ < 2X.
HaiizinTe BEepOATHOCTH TOTO, YTO CyMMa JIBYX Hayaady B3sATBIX Yucen w3 orpeska [—1;1]
OoJiblle HYJIS, @ UX MPOU3BEICHUE OTPUIIATENBHO.

CrepKeHb JUIMHBI @ CIIY9ailHBIM 00pa3oM pasjoMaH Ha 3 yactu. Haiiaure BepOSATHOCTH TOTO,

o a
YTO JJIHNHA KaXKJ0H €TI0 4aCTHU OKaXKCTCA Oouble Z

Ha OeckoHewHy0 IIaxMaTHYIO JOCKY CO CTOPOHOHM KBajapaTa a Haymady OpOCAarOT MOHETY
a o o
pamuyca r (r < E)‘ Haiigute BeposSTHOCTH ClEeIyIOMIUX COOBITHIA: 1) MOHETa MOMmaeT HEIUKOM

BHYTpPb OJIHOT'O KBaJ[para; 2) MOHETa IiepeceueT He OoJiee OAHOIM CTOPOHBI KBaipara.
U3 orpeska [0; 2] Haygauy BeIOpaHbI [Ba ukciaa X u Y. Hall T BEpOATHOCTH TOTO, YTO 3TH YHCIIA
Y/IOBIIETBOPSAIOT HEpaBeHCTBaM x2 < 4y < 4x.

3agayu A1 CaMOCTOSITEIBHOTO PELICHHUS

B kBagpar co ctoponoil 1 Haynauy OpomieHa Touka A. Haiiaure BEpOsSTHOCTH CIIEAYIOIIMX
coObITHil: 1) paccTosiHME OT TOUKH A 10 (UKCHPOBAHHON CTOPOHBI KBapaTa HE MPEBOCXOAMNT X;
2) paccrostHue OT TOUKU A 10 Onvkaiiiell CTOpOHBI KBajipaTa HE IPEBOCXOIUT X.

B wunrepBane Bpemenu [0;T] B ciydailHbIii MOMEHT BpPEMEHH U TIOSIBISIETCS CHUTHAT
amuteabHOCTH A. TIpueMHHK BKITIOYACTCS B CITy4ailHbIii MOMEHT BpeMmernu v € [0; T| Ha Bpemst
t. Haiinure BepossTHOCTH OOHApYy>KEHHs CUTHAJIa TPUEMHHUKOM.

(3amaua broddona). [lmockocTh pasrpadiieHa napaieIbHBIMUA TPSIMBIMH, PACCTOSTHUE MEXITY
KOTOpBIMH paBHO 2a. Ha 3ty minockocts Haymauy Oporena urna jgmnon 21 (I < a). Haiigure
BEPOSITHOCTH TOTO, YTO MIJIA TIEPECEUET KaKyI0-HHOY b TPAMYIO.

JlabopaTopnasi paGora
TeopeMmbl c10:KeHNA U YMHOKEHUS BEPOATHOCTEH

3apaum Ha pa3oop

CTyneHT JOKeH chaThb B CECCHIO 3K3aMEeHbl M0 (U3MKE, MAaTeMaTHYeCKOMY aHalu3y |
MHOCTPAaHHOMY S3BIKY. BeposITHOCTb TOr0, YTO CTYEHT CHACT 3K3aMeH 1o ¢u3uke, pasHa 0,75,
10 MareMaTudeckoMy ananusy — 0,5, o nHocTpanHomy s3bIKy — 0,9. HaiiTu BeposiITHOCTB TOTO,
4TO CTYJEHT: a) cJacT BCE SK3aMEHbI; 0) HE CIaCT HU OJHOTO HK3aMEHa; B) CIACT TOJBKO J[Ba
9K3aMeHa; I') CAACT XOTs OBl OJJUH SK3aMEH.

CryneHT 3HaeT oTBeTHl Ha 24 Bompoca u3 30. DKk3aMeHaTOp MOCIEA0BATEIBHO 3aJa€T CTYAEHTY
TpH Boripoca. HailTu BEpOSITHOCTB TOTO, UTO CTY/I€HT: a) OTBETUT TOJILKO Ha NEPBBIN BOMPOC; 0)
OTBETHUT POBHO HA OJIMH BOIIPOC; B) OTBETUT Ha BCE BOMPOCHI; I') HE OTBETUT HU HA OJIUH BOIPOC,
1) OTBETUT XOTs1 OBl Ha OJTUH BOIIPOC.

CryneHt mpuien Ha 5k3aMeH, 3Hast 20 u3 25 ouneroB. KakoBa BEpOSITHOCTh TOTO, YTO OH CACT
9K3aMEH, €CJIM M0CJIe 0TKa3a OTBeYaTh Ha OUJIET eMy MPEOCTABIIAETCS BOZMOXHOCTh BHITSHYTh
erme oquH?

Bpomens! Tpu urpanbHbie KocTd. HaiiinTe BEpOsSTHOCTH CIEAYIONIMX COOBITHI: a) Ha KaX10i1 U3
BBIMABUINX TPaHEW MOSBUTCS MATh OYKOB; 0) Ha KaXXAOH M3 BHINABIIUX T'paHel MOSBUTCS
OJINHAKOBOE YUCJIO OYKOB.
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B 1Byx ypHax HaxonATCs ILIAphl, OTIWYAIOLIUECS TOJIBKO LIBETOM, IIPUYEM B IIEPBOM YypHE 5
OenbIX mapoB, 11 yepHbIX U 8 KpacHBIX, a BO BTOpoii cooTBeTcTBeHHO 10, 8 11 6. 13 Kax 101 ypHBI
HayraJ U3BJIEKAIOT 110 0HOMY 11apy. KakoBa BeposTHOCTh, UTO 00a 11apa 0HOTO 1BeTa?
OnexkTpuyeckas Lelb COCTaBJIEHA IO CXEMe, M300paKEHHOW Ha PUCYHKE. DJIEMEHTHI Lenu
paboTaroT HE3aBUCUMO JPYT OT Apyra. BeposTHOCT BbIX0OAA U3 CTPOs 3@ BpeMs ¢ 3JIeMEHTa LeNH
a pasna 0,1, anemenra b — 0,2, sanemenra ¢ — 0,3. Haiiiure BepoITHOCTh pa3pbiBa STOU IIETH 32
YKa3aHHBIN IPOMEKYTOK BPEMEHHU.

o E
o} - 2]
! 5]

UYersipe uenoBeka A, b, B, I' cranoBsTcs B ouepenp B ciyuyailHOM mnopsiake. Haiioure: a)

YCIIOBHYIO BEPOSITHOCTh TOTO, UTO A mepBblil, ecau b nocnennuii; 0) yca0BHYIO BEpOSITHOCTh
TOT0, YTO A MEpBBIi, €ciii A HE MOCIEIHUN; B) YCIOBHYIO BEPOSTHOCTb TOTO, YTO A MEPBBIH,
ecnn b He nocnenHui.

3agaum 11l CAaMOCTOSITEILHOTO PeleHUus

DJIeKTpUYecKas IeMb COCTaBJCHa IO CXeMe, M300paKCHHOW Ha E
pUCYHKE. DIEMEHTHI e PaboTar0T HE3aBUCHMO JIPYT OT JIpyra.

BepositHOCTh Oecniepe0oitHON paboThI 32 BpeMs t SJIEMEHTA IICTH -
a pasHa 0,6, anementa b — 0,7, anementa ¢ — 0,8 u smemenTa d— E m

0,9. Haitnute BepossTHOCTH OecriepeOOHON pabOThI ATOU IIENH 3a
YKa3aHHBII MPOMEKYTOK BPEMEHH.

OnekTpuueckas IeNb COCTaBlI€HAa IO cxeMme, H300pakeHHOM Ha
pUCYHKE. DIeMEHTHl Ienu padoTalT HE3aBUCHUMO JpPYr OT JApyra.
BepositTHOCTh GecniepeOoiiHol paboThl 3a Bpemsl t 3leMeHTa Lenu a
paBHa 0,5, snemenToB b ¢ u d — coorBerctBeHHo 0,7, 0,8 u 0,9.

Haiinute BeposiTHOCTH OecnepeOoitHONW paboThl 3TOM Lenu 3a
YKa3aHHBII IPOMEKYTOK BPEMEHHU.

W3 maptum m3nenuii ToBapoBed OTOMpAEeT M3/AENusl BbICIIEro copTa. BeposTHOCTH TOro, 4TO
HayJaudy B34TO€ U3/IEJINE OKaXKETCsl BBICILIETO copTa, paBHa (,8. Haligure BEpOsITHOCTB TOTO, YTO
13 TpeX MPOBEPEHHBIX U3/IEINN TOJIBKO J1Ba U3/EJIHS BBICILIEIO COPTA.

Cpenu 100 norepeiHbIX OWJIETOB €CTh 5 BBIMTPBINIHBIX. HaliiuTe BEpOSATHOCTH TOTO, YTO 2
HayJayy BbIOPAHHBIX OMJIETa OKAXKYTCS BBIUTPBILIHBIMH.

BeposTHOCTB TOTO, 4TO MpU U3MEPEHUN HEKOTOPOH (U3NYECKON BENWYMHBI OYAET NOMyIleHa
omunOKa, MpeBbIaoNas 3aJaHHyl0 TouyHOCThb, paBHa 0,2. IlpomsBeneHsl 3 He3aBUCHUMBIX
u3MepeHus. Haiiiure BepoSITHOCTh TOTO, YTO HE OoJiee YeM B OJIHOM M3MEPEHUHU JOMYyLIEeHHAs
omnOKa IPEBBICUT 33JaHHYIO TOYHOCTb.

13 xonoas! B 36 KapT O/1HY 3a Ipyroi BEITACKMBAIOT TpU KapThl. KakoBa BEpOATHOCTH, UTO CPEIU
BBIHYTBIX KapT: a) TpU Ty3a, 0) POBHO OJUH TY3, B) XOTs Obl OAMH TYy3, I') KapThl BHIHYTHI B
CIIEIYIOIEM MTOPSAKE — 1aMa, KOpPOJIb, Ty3?

IlepBbrit cryneHT Bblyuna 20 u3 25 BOIIPOCOB MPOrpaMMBbl, a BTOpoi Tonbko 15. Kaxknomy u3
HUX 3aJ1a10T 10 OJHOMY Bormpocy. Haliure BepoITHOCTh TOTO, YTO MPABUIBHO OTBETAT: a) 00a
CTyZIeHTa, 0) TOJBKO MEPBBIH CTYAEHT, B) TOJIbKO OJWH M3 CTYAEHTOB, I') XOTA OBl OAMH U3
CTYIEHTOB.
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B nepBoii ypue 11 xpacHbIX U 4 CHHMX I1apa, BO BTOPOM — 7 KpacHBIX U 8 cuHUX LapoB. M3

KaKIO0H YpHBI U3BJIEKIM 10 OAHOMY I1apy. Haiinure BeposATHOCTH TOTO, UTO: a) IIApbl OJHOIO
[BETa, 6) MIapbl pa3HbIX LIBETOB, B) 00a I1apa CUHUE, T') XOTs Obl OJIMH IIap KPACHBIM.
BeposTHOCTB momnaanust B MUIIIEHb TIPU OHOM BBICTPEJIC IS IEPBOTO CTPEJIKa paBHA P, IS
BTOporo — 0,7. MI3BeCTHO, YTO BEPOSITHOCTH POBHO OJIHOTO MOIMAJAHUS IIPU OJHOM BBICTpEJIE
oboux ctpenkoB paBHa 0,38. Haligute p.

JIBa camosieta cOpachiBatoT O0OMOBI JI0 IEPBOTO MOMa aHusl B 11e)1b. HaliuTe BeposITHOCTh TOTO,
9TO 1eNIb OyJIeT TMOpakeHa, eCJI ISl IIEPBOTO CaMOJIeTa BEPOSTHOCTh MOIMAIaHUSI COCTABIISET
0,6, niis BToporo — 0,4, 1 CHapsIOB Y KaXKJ0TO U3 HUX XBATUT TOJIBKO HA JIBE MOIBITKHU.

Jns paspymieHuss MOCTa JOCTaTOYHO TOMaJaHWs OJHOW aBHAMOHHOM OomObl. Haiimure
BEPOSATHOCTh TOTO, YTO MOCT OYAET pa3pyllieH, €CIM Ha HEro COpOCHTh YeThIpe OOMOBI,
BEPOATHOCTH MONAJaHUs KOTOPBIX COOTBETCTBEHHO paBHkbl: 0,3; 0,4; 0,6; 0,7.

CKOJIBKO pa3 HYHO OpOCHUTH Napy UTPATbHBIX KOCTEH, YTOOBI C BEPOSITHOCTHIO, HE MEHBIIEH
0,5, MOXXHO OBLITIO HAIESITHCS, UTO XOTS ObI OJMH pa3 MOSIBUTCS 12 04KOB?

BeposTHOCTB XOTsI ObI OHOTO MMOMAAaHUs B 1IEJIb IIPH YEThIPEX HE3aBUCUMBIX BBICTPEIIaX paBHA
0,9984. a) Haiinure BepOATHOCTb TOMAJaHUs B I€Jb HpU OJHOM BbIicTpene. 0) Haiinure
BEPOSATHOCTH TOT'O, YTO MPHU TPEX BBICTPEIIaX MPOU30UIET POBHO JBa MO aHHUSI B MUIIICHb.
JBa cTpenka CTpessioT Mo MUllleHd. BeposiTHOCTh nomaianust B 11€J1b MPU OJTHOM BBICTPEIIC IS
nepBoro crpenka paBHa 0,6. BeposTHOCTH TOro, YTO MPH OJHOM BBICTpEE OOOMX CTPEIIKOB
MIPOM30MIET XOTs OBl OJTHO TTonaganue, pasHa 0,9. Halimyure BepoSTHOCTD NOMAIaHUs B 1IENb ITPU
OJIHOM BBICTpEJIC JUIsl BTOPOTO CTPEJIKa.

B memke conepxathbes 10 oquHAKOBBIX KyOUKOB ¢ HOMepamu oT 1 1o 10. Haynauy u3BiiekaroT
nmo ogHoMy 3 kyOuka. Halimure BepOsITHOCTh TOTO, YTO TOCJIEIOBATEIILHO MOSBATCS KYOUKH C
HoMmepamu 1, 2, 3, ecnu KyOMKHM W3BJIEKaroTcs: a) 0e3 Bo3BpalleHus; 0) C BO3BpallEHHEM
(M3BJIEUEHHBIH KYOMK BO3BPAILAETCs B MEILIOK).

B yphe 2 6enbix u 4 yepHbIX 1mapa. /IBa Urpoka 10CTaloT U3 3TOW YPHBI TOOYEPETHO MO OJHOMY
miapy, He BO3Bpalllasg KaKIblid pa3 W3BJICUEHHBbIM mmap. Mrpa mpopomxaercs A0 MOSIBICHUS
Oemoro mapa. OmnpenenuTe BEpPOATHOCTh TOTO, YTO TEPBHIM JOCTaHET OeNblii IIap UTPOK,
HAYMHAIOIIUANA UTPY.

B xtopu u3 3 4yenoBek ABOE €ro YJICHOB HE3aBHUCHUMO JIPYT OT Jpyra MPUHUMAIOT MPaBUIBLHOE
pelleHre ¢ BEPOATHOCTBIO P, a TPETHH TSl MPUHATUSA pelieHus OpocaeT MoHeTy. OKOHUATENbHOE
pelleHne KIOPH BEBIHOCUT OOIBIIMHCTBOM T010c0B. C Ipyroi CTOPOHBI, HEKUH CYIbsS TPUHUMAET
MPaBUJILHOE PEIICHHE C BEPOATHOCTHIO p. KTOo ¢ Oosblmeid BEpPOATHOCTHIO MPUHUMAET
MPABUIILHOE PEIICHUE: KIOPH WU CYAbs?

NuauBuayanbHble 3a1aHUs

Bapuant 3amanue

Bapmuanr 1 0,6. HaiiTu BepOATHOCTH TOTO, YTO CTYIEHT: a) OTBETUT TOJBKO Ha BTOPOIl U

DK3aMEeHAIMOHHBIM OWJIeT comepXUT TpHU Bompoca. BeposaTHOCTh TOro, 4To
CTYJIEHT OTBETUT Ha NEPBBIA Bompoc, paBHa 0,9, Ha BTopoit — 0,8, Ha TpeTnii —

TpeTuit BOmpoc; 0) OTBETUT POBHO Ha OJIMH BOMPOC; B) OTBETUT HA BCE BOIIPOCHI;
') HE OTBETUT HU HA OJIMH BOIPOC; /1) OTBETUT XOTs ObI HA OIUH BOIPOC.

Bapuanrt 2

B otnene pabotaet 10 yenoBek, 4eTBEPO U3 KOTOPHIX SBISIFOTCS CHEIAATUCTAMU
nepBoii kareropuu. [lo TabenbHBIM HOMEpaM HayJady OTOOpaHbl TPU YeJIOBEKa.
HaiiTi BeposITHOCTH TOr0, YTO Cpelu BHIOPAHHBIX COTPYAHHUKOB: a) HUMEIOT
MEPBYIO KAaTErOPUIO TOJbKO TEPBBIM W BTOPOM COTPYIHUK; O) TOJNBKO ABOE
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Bapuant

3amanue

MMEIOT TEPBYIO KAaTEropHuio; B) BCE MMEIOT NEPBYIO KATETOPHIO; T') HUKTO HE
UMeeT NEePBOI KaTeropuu; ) XOTs Obl OJTUH UMEET MEPBYIO KaTETOPHIO.

Bapuant 3

Tpu opynust nenarOT MO OJHOMY BBICTpENy MO MUIIEHU. BeposiTHOCTH uX
MOIAaJIaHusl paBHBI, COOTBETCTBEHHO, 0,85, 0,8, 0,7. HaliT BEepoOsATHOCTH TOTO,
YTO: a) NOpa3qAT MHUIIEHb TOJbKO IEPBOE U TpEeThe OpyaAus; O) Bce opyaus
MOpa3sAT MUIIEHB; B) POBHO JIBa OPYAUs OPA3ST MUILICHD; T') HU OJIHO OPY/IUE HE
MOPa3UT MUIIEHB; 1) XOTs ObI OJIHO OPYAUE MOPA3UT MUILICHb.

Bapuant 4

B ypue 6 6enbix u 9 uepHsbix mapos. [locinenoBarenbHO OUH 3a IPYTUM U3 YPHbI
BBIHUMAIOT 3 mapa. HaliTu BEpOSATHOCTH TOTO, UTO CPEIY BBIHYTHIX IIAPOB: a)
BCE LIapbl YepHbIC; 6) BCE MIApbl OJHOrO 1IBETA; B) MEPBBIA U BTOPOM IIApbI
Oenbie, a TPETHIA YEPHBIN; T') POBHO JIBAa YEPHBIX IIapa; 1) XOTs Obl OAUH OeNbIi
map.

Bapuanr 5

B copeBHOBaHMSX y4acTBYIOT 3 MPEICTABUTENSI CIOPTUBHOM  IIKOJIBI.
BepOﬂTHOCTB TOro, 4To HCpBI:IfI CHOpTCMeH BBIITOJIHUT HOpMaTI/IB MaCTepa
cnopta, paBHa 0,4. [l BTOPOro u TPETHETO CIOPTCMEHOB 3Ta BEPOSITHOCTH
paBHa, cootrBeTcTBeHHO, 0,8 u 0,7. HaliTu BEepOSTHOCTH TOTO, YTO HOPMATHUB
BBITIOJIHAT: @) TOJIBKO TPETHI CLIOPTCMEH; 0) pOBHO JBa CIIOPTCMEHA; B) BCE TPH
CIIOPTCMEHA; T') HU OJIMH CIIOPTCMEH; J1) XOTs ObI OJJUH CIIOPTCMEH.

Bapuant 6

B smmke 16 kyOuKoB, cpenu KOTOPbIX 6 OKpamieHHbIX. Haynmauy w3 smka
W3BJIICKAIOT TPU KyOWKa. HalWTH BEpOSITHOCTH TOrO, YTO CPEAM H3BICYEHHBIX
KyOMKOB OKpallleHHbIMU OYyIyT: a) TOJBKO MEpBbIe JIBa KyOuKa; 6) pOoBHO ABa
KyOuKa; B) Bce KYOUKH; I') HU OAMH U3 KyOMKOB; 1) XOTsl Obl OIMH KyOUK.

Bapuanr 7

Jis curHanuzanuyd o0 aBapuM yCTAHOBJIEHBI TPU HE3aBHCHUMO pabOTaroIux
CUTHaJIM3aTopa. BeposSTHOCTH TOro, UTO MpPHU aBapHM CUTHAIN3ATOp cpaboTaerT,
pasHa 0,95 nns nepsoro curnanusaropa, 0,9 nas Broporo cursanuzaropa u 0,85
IUIL TPEThero cUrHainusaTopa. HalTH BEpOSTHOCTh TOTO, YTO MpPU aBapuH: a)
cpaboTaeT TONBKO TEPBBIA CHTHamu3aTop; O) cpaboTaer TONBKO OJUH
CUTHAJIN3aTop; B) CpabOTalOT BCE CUTHAJIM3ATOpBI; I') HE cpabOTaeT HU OJUH
CUTHAJIN3aTop; A) cpaboTaeT XOTs Obl OJUH CUTHAJIU3ATOP.

BapuanT 8

N3 xonoxsl B 36 kapT oIHY 3a Jpyroil BBITACKUBAIOT Tpu KapThl. Haiitu
BEPOATHOCTb TOTO, YTO: @) TOJILKO BTOpasi BbIHYTasl KapTa — MUKOBOM MacTH; 0)
CpeIu BBIHYTBIX KapT JBE€ MMKOBOW MacTH; B) BCE TPU KapThl MMKOBOW MacTH; T)
Cpely BBIHYTBIX KapT HET HU OJIHOM MUKOBOW MAacTH; 1) XOTsI Obl O/IHA U3 KapT —
IMUKOBOW MACTH.

BapwanTt 9

B xHIWXKHOM MarasuHe UMEIOTCS OT/IETbl YyUeOHOM, XYI0)KECTBEHHOU U JETCKOM
TuTepaTypel. BeposiTHOCTh TOTO, YTO TOKYIMATelb TMOCETHT OTAeN Y4eOHOMH
nureparypsl, paBHa 0,9, xynoxxectBenHoit — 0,75, nerckoit — 0,8. B marasun
3arren yenoBek. HallTh BepOsSTHOCTH TOTO, UTO OH MOCETHUT: &) TOJIBKO OTIEIBI
JIETCKOM U XYyJI0’KECTBEHHOU JHUTEepaTypsl; 0) TOJIBKO JBa OTIENa; B) BCE TPH
oTJiena, T) HU OJIMH U3 OTIENIOB; J1) XOTs Obl OJIUH OT/IEI.

Bapuant 10

B nenapramenre pabotarot 8 ropuctoB u 4 3xoHomucTa. CiaydaiiHBIM 00pazom
JUIL y4acThsi B TOP>KECTBEHHOM MEpOIPHATHU BhIOMpaioT 3 yenmoBek. Haiitu
BEPOSITHOCTH TOTO, 4YTO: a) TOJIBKO TNEepBbIi BHIOPAHHBIM 4YeIOBEK OyneT
HSKOHOMHCTOM; 0) POBHO JiBa BHIOPAHHBIX YeJIOBEKa OyIyT 3KOHOMHCTaMH; B)




12

Bapuant 3amanue

BBIOpaHBI OyIyT TOJBKO 3KOHOMHKCTHI; T) BEIOpaHbI OYIyT TOJIBKO FOPUCTHI; 1)
Oyzaet BeIOpaH XOTst OBl OJJUH 3KOHOMHUCT.

BeposiTHOCTH TOro, 4To BO BpeMs OSHUAEMUM TIpulna 3adoseer pedeHOK
JIOIIKOJIBLHOTO BO3pacTta, paBHa 0,4, Mutaamuii KoJbHUK — 0,3, CTapIIeKIACCHUK
— 0,15. B cembe Tpoe nereil: OIMH JOLIKOJIBHOTO BO3PACTa, OJUH MIIAJIIMNA
Bapuanr 11 IIKOJIBHUK M OJUH CTapliekiacCHUK. HalWTh BeposSTHOCTH TOro, 4TO: a)
3200JICIOT TOJIBKO JIBOE CaMBIX MIIAJIIINX JIETEH; 0) 3a00JICI0T TOIBKO JBOE JICTEI;
B) 3200JICIOT BCE JCTH; T) HUKTO U3 JACTEH HE 3a00JIeeT; /1) XOTs ObI OJIMH U3 ACTeH
3aboJeer.

B smuke nexwur 15 peranell, w3 Hux 6 OpakoBaHHBIX. W3 siuka
IIOCJIEZI0BATEIbHO BBIHUMAIOT 3 neTanu. HallTu BEpOATHOCTH TOrO, YTO Cpenu
B |p | BEHYTEIX JeTajiel: a) TOJIbKO BTOpas AeTaib OyneT OpakoBaHHOH; 6) POBHO JiBE

apHat neranu OyayT OpakoBaHHBIMU; B) BCE JIETAIM OKaXyTCsi OpaKOBaHHBIMHU; T') HE
OyZeT HU OJTHOM OpaKOBaHHOM JeTalln; 1) OKaXXeTCsl XOTs Obl 01Ha OpakoBaHHAas

JETalb.

BeposiITHOCTB 3aKpBITh CECCHIO C MEPBOM MOMBITKH ISl IEPBOTO CTY/ACHTA paBHA
0,8, mist BToporo — 0,9, nis Tperbero — 0,6. HaiiTi BEposATHOCTB TOTO, ) CECCHUIO
Bapuant 13 3aKpOIOT TOJIBKO BTOPOI U TPETHM CTYIEHTHI; 0) CECCUIO 3aKPOET TOJIBKO OJUH
CTYJICHT; B) CECCHIO 3aKPOIOT BCE CTYACHTHI; I') CECCHIO HE 3aKpOET HU OJIUH U3
CTYICHTOB; ) CECCHUIO 3aKPOET XOTsI ObI OJIUH CTYJICHT.

Cpemu 100 6uneroB norepeu 10 BeIMTphIIHBIX. KakoBa BEPOATHOCTH TOTO, UTO,
B 14 | ¥ymuB TpH ounera, rpaXJaHUH: a) BHIMTPAET TOJBKO MO MEPBOMY M BTOPOMY
apuaHT

P 6unery; 6) BBIUTpaeT POBHO MO JBYM OuiieTaM; B) BBIUTPACT IO BCEM OHIIETaM;

I') HE BBIUTPAET HU 110 OAHOMY OUJIETY; /1) BBIUTPAET XOTS OBl 10 OAHOMY OUIIETY?

dupMa MMeeT TPU HE3aBUCUMO paboTarolux MojapasieneHus. BeposTHocTu
TOTO, YTO MO HWTOraM ToOfa MOJYYUT MPUOBLIL TEPBOE, BTOPOE U TPEThE
MoApa3AelieHusl, paBHbI, COOTBETCTBEHHO, 0,7; 0,8 u 0,85. HaiiTu BeposaTHOCTH
Bapuanr 15 TOTO, YTO IO MTOraMm rojia: a) MpuOBUIb MOJy4yaT TOJBKO MEPBOE U TPEThE
nojpaszesieHus;; 0) POBHO JIBa TMOJPA3JEICHHS TOJydaT MpUOBLIb, B) BCE
MOApa3ACNICHUs] TOJIy4aT MPHUOBLIb; T) HA OJHO TOAPA3ACIICHUE HE TMOIYIUT

pHUOBLIb; 1) XOTs OBl OIHO MOJPA3/IEICHUE MOITYYUT PUOBLID.

Jlaboparopnasi padora
®opmy.Jia noJHO# BepossTHOCTH. Popmyana baiieca

3agaum Ha pa3dop

Ha pucynke m3oOpaxkeHa cxema aopor. TypuUCTBI BBIXOIAT U3
nyHkTa [11, BIOMpas kakblil pa3 Ha pa3BUIIKe JaTbHEHIINI MyTh
Haynady. KakoBa BEpOSTHOCTH TOTO, YTO OHH IOMNAAyT B IYHKT
I12?

IIpu nepenuBaHuU KPOBH HA0 YYUTHIBATH I'PYIIY KPOBU JOHOpA
u OonbHOro. YenoBeky, MMEIOLIEMY YETBEPTYIO IPYIIY KpPOBH,

1,

MOYKHO TIEPEJIUTh KPOBB JIFOOOW TPYIIIBI; YEJIOBEKY CO BTOPOM MM
TpeTheil rPpyMIoil KPOBH MOKHO NEPEIUTh KPOBB JIMOO TOH e IPyMIibl, IHO0 NepBOii; YeTOBEKY
C TIEPBOM IPYNION KPOBU MOYKHO TMEPETUTh TOJIBKO KPOBb MEpBOM rpynmbl. Cpean HaceIeHUs
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33,7% umeroT nepByto, 37,5% — Bropyto, 20,9% — tpetbio u 7,9% — ueTBepTyI0 Tpynny KpoBH.
Haiinure BepoATHOCTH TOrO, YTO CIy4ailHO B3ATOMY OOJBHOMY MOXHO MEpENUTh KPOBb
CIIy4alHO B3SITOTO IOHOPA.
B cnenuanusupoBanHyto 60iapHUIYy ocTynatoT B cpeaneM 50% 60ibpHBIX ¢ 3a0oneBanueM K,
30% — c 3aboneBanuem L, 20% — ¢ 3a0oneBanreM M. BeposTHOCTB OTHOTO H3JIedeHHsI O0Ie3HU
K paBna 0,7; s 6onesneii L u M 3T BeposiTHOCTH cooTBeTcTBeHHO paBHbl 0,8 1 0,9. BonsHOI,
NOCTYNUBIIMKA B OOJBbHUILY, ObLI BbIIUCAH 310pOoBbIM. HallTu BEpOSTHOCTH TOrO, YTO 3TOT
OonpHOM cTpanan 3aboneBanueM K.
Yucno rpy30BBIX MaIllMH, MPOE3KAIOIUX IO II0CCe, Ha KOTOPOM CTOUT OEH30KOJIOHKA,
OTHOCHUTCS K YHCITY JIETKOBBIX MAaIllMH, IPOE3’KA0LIUX 10 TOMY Xke Iocce, Kak 5:4. BepoaTHocTb
TOr0, YTO OyAeT 3ampaBisAThCsl Ipy3oBas MaminHa, paBHa 0,1; 17 JEerkoBOM MalllMHBI 3Ta
BeposaTHOCTh paBHa 0,2. K OeH30KOJIOHKE TMoabexajna JJisd 3ampaBKkd MaiuHa. Haiitu
BEPOSATHOCTb TOT'O, UTO 3TO IPy30Basi MallIUHA.
Wmerotcs Tpu oAMHAKOBBIE TI0 BUYy YpHBI. B niepBoii ypHe — 20 0enbix 1 30 uepHbIX 11apoOB, BO
BTOpoii — 20 Oenbix 1 20 YepHBIX IIAPOB, B TpeThel — 15 yepHBIX M 25 Oenbix mapos. U3
BbIOpaHHOW HayAauyy ypHBI BBIHYNIU mmap. a) HaiiTu BepoOsSTHOCTH TOTO, YTO IIAp OKaXeTCs
yepHbIM. 0) BbIHYTHIN Haynauy miap okaszancs 4epHbIM. HaliTu BeposSTHOCTH TOTrO, YTO ILIap
BBIHYT U3 BTOPOI YPHBI.
3agaum 1019 CaMOCTOSITEILHOTO PellieHu s
Crynenrt 3HaeT ToabKo 10 U3 25 sk3amMeHalMOHHBIX OMIeTOB. B KakoM cityyae maHChl CTyIeHTa
MOJIYYUTh U3BECTHBIN €My OUIIET BBIIIE: KOT/Ia OH MOJIXOAUT TSHYTh OUIIET MEPBHIM UK BTOPHIM
o cuery?
W3 cTyneHTOB, KOTOpbl€ MPUIUIM Ha 3K3aMEH, TPOE€ MOJIrOTOBWJIUCH OTJIIMYHO, YETBEPO —
XOpOILI0, IBOE — YIOBJIETBOPUTENIBHO, & OJJUH COBCEM He roTtoBuiica. B ounerax 20 Bompocos.
OTAMYHO TOATOTOBUBIIUECS CTYACHTHI MOTYT OTBETUTh Ha Bce 20 BOIMPOCOB, XOPOIIO
MOJArOTOBUBLINECS — Ha 16 BONPOCOB, YAOBIETBOPUTENIBHO MOAroTOBUBIIMECS — Ha 10 U He
noAroroBuBIIMeCsT — Ha 5 BompocoB. Kaxnapii cryneHt mnomywaer 3 Bompoca u3 20.
[TpurnameHHsli NEPBBIM CTYIEHT OTBETUI Ha BCe TpHU Bompoca. HaliTh BEpOSTHOCTB TOTO, 4TO
OH OTJINYHO MOATOTOBWIICA K DK3aMEHY.
U3BectHO, uTo 1% *XeHmuH B Bo3pacte crapiie 40 et uMerot pak rpyau. s JuarHoCTUKU
paka rpy/u B IJIAHOBBIX MEIULIMHCKUX OCMOTpPaxX UCHOJB3YIOT Mammorpaduto: 80% >KeHIIMH ¢
pPaKkoM Irpya UMEIOT MOJIOKUTEIbHBIN pe3yiabTaT MaMMorpadpuu. Ho mammorpadus takxke naer
U <JIOKHOTIOJIOXKHUTENbHBIE» pe3ynbTaTbl: 9,6% 340pPOBBIX JKEHIIMH TaKXe IOIYy4aroT
MIOJIOKUTENBHBIN pe3ynpTaT. JKeHIMHa-nanueHT M3 3TOM BO3PACTHOM TIpYyNIbI IOJIy4HIIa
MOJIOKHUTEIIBHBIN pe3yabTaT Ha PeryysipHOM oOciieoBaHNH. KakoBa BEpOSITHOCTb TOTO, UTO Y
Hee JIEHCTBUTENBHO €CTh paK Ipyau’?
KilerouHass akTMBHOCTb MO3ra pErucTpupyercs Mukposyektpogom. C BepostHocThrO 0,6
IpeJroiaraeTcsa, YTo B OMNbITE HAOMIOJaeTcsl MepBas M3 JIBYX COCEIHHMX CTPYKTYyp MO3ra.
N3BectHO, uTO B TIepBOil CcTpykType 60% BCcex KIETOK, a B cocemHedr 50% mpoaymupyroT
HEKOTOPBIM THI aKTUBHOCTH. MUKPOAJIEKTPO] 3apETUCTPUPOBAT B (PUKCUPOBAHHBII MOMEHT
JTAHHBIN THIT aKTUBHOCTH. Kak B CBS3M ¢ 9TUM HAOII0I€HUEM U3MEHUTCS MHEHHE O HaX0XKICHUH
MHUKpPO3JIEKTPO/a B IEPBOIl CTPYKType Mo3ra?
JIBa craHKa MITaMIIyIOT OJMHAKOBBIE JETalH, KOTOpbIe MOCTYNalOT Ha OOIMH KOHBeilep.
[Tpon3BOUTENBHOCTh IEPBOIO CTAHKA BJBOE MEHBIIIE MPOU3BOAUTEILHOCTH BTOPOro. [lepBblii
CTaHOK IIPOU3BOJHUT B cpeHeM 84% aetasield OTIIMYHOTO KayecTBa, a Bropor — 60%. Haynauy
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B3dATasd C KOHBeﬁepa JAC€TaJIb OKa3ajlaChb OTJIIMYHOI'O KadcCTBa. Yro BCpOATHCC. 3Ta ACTAJIb

IIPOU3BE/IEHA NIEPBBIM CTAHKOM WJIM BTOPBIM CTAaHKOM?

JIBa 3eHUTHBIX OpyIUs BEAYT OTOHb 110 OJTHOMY U TOMY K€ caMoJieTy. BeposTHOCTb nonaganus
BBICTPEJIOM U3 TiepBOro opyaus pasHa 0,2, u3 sroporo — 0,6. [lepBbIM 3aJIOM B camMoJIET MOMNAIN
TOJIBKO U3 OJHOTO opyausi. HaliTu BEpOATHOCTB TOTO, YTO MPOMAXHYJIOCh NIEPBOE OPYyIHUE.

W3 pecatu CTyAEHTOB, NMPULIENUIMX CIaBaTh 3K3aMEH M B3SIBIIMX OWJIEThbI, ABo€ 3HawT 20
ouneroB u3 30, OAMH BBIYYHJ TOJMBKO 15 OmiieToB, a ocranbHble 3HaOT Bee 30 OGmietos. [lo
IIPOLIECTBUM OTBEJEHHOI'O BPEMEHH Ha MOJArOTOBKY SK3aMEHATOP Hay/Aauy BbI3bIBAET OTBEYATh
OJIHOTO U3 CTYACHTOB. KakoBa BEpPOATHOCTH TOTO, YTO BBI3BAHHBIN J1aj] dK3aMEH, €CIIM 3HAHHE
Ounera rapaHTUpyeT cAady dK3aMeHa ¢ BeposTHOCThbIO 0,85, a mpu He3HaHMM OWJIeTa ClaTh
9K3aMEH MOXKHO JIMIIB ¢ BEpOosTHOCTHIO 0,1.

B nepBoii ypue nHaxomgurcs 1 6enblit 1 9 4epHBIX IapoB, a BO BTOPOil — 1 depHbIil u 5 Oenbix
mrapoB. M3 K0l YpHBI YA CIIy9aiiHIM 00pa3oM 0 OJTHOMY Iapy, a OCTABIIUECS MIAPHI
CCHIMAJIA B TPEThIO (CBOOOAHYI0) ypHY. HalimuTe BEpOSITHOCTH TOTO, YTO IIap, BHIHYTHIA U3
TpeTbell YpHBI, OKaXKeTCsI OCIIbIM.

[lects mapoB, cpenu KOTOPbIX 3 OenbIX U 3 UepHBIX, pacnpeaeeHsl 1o AByM ypHaM. Haynauy
BBIOMpAETCs ypHA, a U3 Hee — oauH mmap. Kak Hy)XHO pacrpenenuTs mapsl 0 ypHaM, 4TOObI
BBIHYTBIN 11ap oka3ajcs O0eIbIM ¢ MaKCUMAJIbHON BEPOSITHOCTHIO?

B nepBoii ypue conepxutcs 10 mapos, u3 Hux 8 6enbix; Bo BTopoi ypHe 20 mapoB, u3 Hux 4
6enbix. VI3 ka0l ypHbI Hayqady U3BJIEKIHM 110 OAHOMY ILApy, a 3aT€M M3 3TUX JBYX IIapoB
HayzJauyy BbIOpanu oauH 1map. Hailtu BeposSsTHOCTH TOro, 4To BEIOpaH Oenblii 1map.

Nmerotcst Tpu maptuu aeraned mo 20 nmeranedt B Kakaod. UHCIIO CTaHIAapTHBIX AeTaled B
napTusix cooTBeTcTBeHHO paBHO 20, 15 m 10. U3 nHaynmauy BbIOpaHHOW NapTUM Haymadyy
U3BJICEYEHA JIeTallb, OKa3aBIIAsCs CTaHAAapTHOM. JleTanb BO3BpALAlOT B MapTUIO M BTOPUYHO
HayJady M3BJIEKAIOT J€Tallb, KOTOPas TaKXKe OKa3bIBaeTCs CTaHAapTHOM. HaliTu BeposITHOCTB
TOT'0, YTO JETAJIN U3BJIECUYEHBI U3 TPETHEHN MAPTHUH.

JIBa u3 TpE€X HE3aBUCUMO PAOOTAIOIIMX 3JIEMEHTOB BBIYMCIUTEIBHOIO YCTPOHCTBA OTKAa3allu.
Haiit BEposSTHOCTB TOTO, UTO OTKA3aJIM MEPBBIN U BTOPOU AJIEMEHTHI, €CIIU BEPOATHOCTH OTKa3a
MEPBOTO, BTOPOTO U TPETHETO JIEMEHTOB COOTBETCTBEHHO paBHbI 0,2, 0,3 u 0,4.

HMmeroT Tpu KaHasla CBSI3M, COOOLIEHUS IO KOTOPBIM PacCHpeAesstoTCs ciIydailHbIM 00pazoM (c
pPaBHOI BEPOATHOCTHIO). BeposATHOCTh MCKaxeHUs: COOOIIEHUs PU €ro meperade mo nepBomMy
kaHaiy paBHa 0,1, mo Bropomy — 0,4, mo TperbeMy — 0,2. b1 BBIOpaH KaHai ¥ 10 HEMY NepeJaHo
YeThIpe COOOIIEHNUS; HU OJJHO U3 HUX HE ObLIO MCKakeHO. HaliTh BEepoOSITHOCTH TOTO, YTO IATOE
coo0I1eHne, epeaHHoe 0 TOMY K€ KaHally, He Oy/IeT UCKaXEeHO.

[To xanamy cBsi3u mepenaercs LUGPOBOM TEKCT, coaep:Kallui Toibko Tpu mudpel 1, 2, 3,
KOTOPBIE MOTYT MOSIBIISATHCS B TEKCTE C paBHOU BepossTHOCTHIO. Kaxknas nepenaBaemas nudpa B
CHWJIy HQJIWYUS IIYMOB IPUHHUMAETCS NPABWIBHO C BEPOSTHOCTBIO P U C BEPOATHOCTHIO

1
5 (1 — p) mpuHUMaeTcs 3a Kakyr-uoo npyryro nudpy. Hudps! nckakaroTcst He3aBUCUMO JAPYT

ot apyra. Haiitu BeposiTHOCTB TOTO, 4TO OBLTO MIepenano 111, ecnu npunsTo 123.

NuauBuayanbHbie 3a1aHUs

Bapuant 3ananue

Bapwuanr 1 ocTajbHbIE ABISAIOTCA HOBBIMU. B pabote 25% u3HomEeHHbIX MexaHu3MoB, 10%

Cpenu 200 mexanu3MoB 70 — UMEIOT BBICOKYIO CTEINEHb U3HOca, 40 — cpesiHIolo,

MEXaHU3MOB CpeﬂHeﬁ CTEIeH! u3Hoca U 5% HOBBIX MEXAHU3MOB B TCUCHUE JHA
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Bapuant

3amanue

MPOUCXOAUT cOOi. a) HailTu BeposSTHOCTH TOTO, YTO Hay/adyy BHIOpaHHBIN
MeXaHu3M OyJeT UCIpaBHO paboTaTh B TeueHUe IHA. 0) MexaHusm orpaboTtan
6e3 cboeB 1enblii JeHb. KakoBa BEpOSITHOCTH TOTO, YTO OH MMEET BBICOKYIO
CTENEeHb U3HOoca?

Bapuant 2

OO0opynoBaHKE MOCTABISIOT B J1a00OPATOPHIO TPH IMOCTABIIMKA B COOTHOILICHUU
4:3:2. BeposiTHOCTH TOrO, 4TO OOOpYyAOBaHHWE B TEUYEHHUE ToAa MOTpedyer
pemonTa, paBubl 0,2 mis mepBoro nocrasiuka, 0,3 mis Broporo u 0,4 nms
TpeThero. a) OnpeneuTh BEpOATHOCTh TOTO, YTO B TEYCHHUE ToJia JIAbOpaTopuu
HE TPUIETCS OT/AaBaTh TEXHUKY Ha peMOHT. 0) [Ipnobperennas naboparopueit
o0opyI0BaHue HE MOTpeOOBaIa peMOHTa B TeueHHe roja. KakoBa BeposITHOCTD
TOT'0, YTO OHA ObLJIa MOCTABJICH BTOPHIM IMOCTABIIUKOM?

Bapuant 3

Jletunk karamynpTUpyeTcss B MecTHOCTH, 60% KOTOpOil 3aHMMAaIOT Jjeca.
BepositHocTh OnarononyyHoro npusemieHus B jecy paBHa 0,3, a B OeznecHon
mectHocTu — 0,9. a) KakoBa BepOSITHOCTH OJIAaromnoiydHoro mpHU3eMIICHUs
netunka? 0) Jletunk mpuzeminuics OnarononyyHo. KakoBa BeposSiTHOCTH TOTO,
YTO OH MPU3EMIIHIICS B Jiecy?

Bapuant 4

B 35% cnydaes, koraa ¢upma BbIIYCKaeT B MPOJIaXKy HOBBIA TOBAp, KOHKYPEHT
BBIITYCKAaeT B MPOJAXy aHAJOIMUHBIA NPOAYKT. BeposTHOCTH TOro, 4ro TOBap
OyZleT MOJb30BATHCS CIIPOCOM HA PBIHKE, €CIM KOHKYPEHT HE BBIIYCTHT B
IPOAAXY aHAJIOIMYHBIM MPOAYKT, paBHO 0,75, a mpHU HATMYMU AHATOTMYHOIO
npoxaykra — 0,4. a) HaiiTu BEpOSITHOCTB TOTO, YTO BBITYIICHHBIH (UPMON TOBAp
Oyner mnonb3oBaThbest crnpocoM. 0) ToBap umen ycmex Ha pbiHke. KakoBa
BEPOSITHOCTh TOTO, YTO KOHKYPEHT BBIMYCTHJI B TPOJAXy aHAIOTUIHBIN

MPOJYKT?

Bapuanr 5

Tpoe cOTpyAHUKOB BBINOJIHAIOT OJHOTUIIHBIE pacyeTsl. [IepBbIi BBITOIHWII 3a
nenb 30 pacueroB, BTopoil — 25, Tpetuii — 15. BepoaTHOCTh 10MYCTUTH OLIMOKY
IIpY BBINOJIHEHUU pacueTa Al NepBoro coTpyaHuka cocrasiser 0,04, mns
BToporo — 0,02, ans Tperbero — 0,03. M3 o0reit BbIpaObOTKH 32 CMEHY Hayaaudy
B3ST U IIPOBEPEH OJIMH pacyeT. a) HailTu BeposTHOCTH TOTO, YTO 3Ta 3TOT pacueT
Oyner omm60ouHbIM. 0) Haynauy B3sThIN pacueT oka3aics omrOouHsiM. Haiftu
BEPOSITHOCTH TOT'0, YTO OH OBLJI BHIOJIHEH TPETHUM COTPYAHUKOM.

Bapuant 6

CryneHT BbIydMJ K roc.3k3ameHy 15 BompocoB u3 25 mo mpeamery A, 25
BonpocoB u3 30 mo npeametry B u 10 u3 20 mo npeamery C. 35% OunetoB
roc.3K3aMeHy cojiepkat Bonpoc no npeamety A, 30% - no npenmery B u 35% -
no npeamery C. a) HaliTu BeposSTHOCTh TOTO, YTO CTYAEHT CIAcT rOC.9K3aMeH.
6) CtyneHTt cnan sk3ameH. HaliTu BeposSTHOCTH TOTO, UTO OH OTBEYAJl Ha BOIIPOC
o npeaMery A.

Bapuanr 7

B nanHBIN paiioH U31€NHs TOCTABISIOTCS IBYMS (pUpPMaMH B COOTHOIICHHUH 5:8.
Cpenu mpoAyKuuu NepBoi GUPMBI U3JIETHS XOPOIIET0 KauecTBa COCTAaBJISIOT
90%, BTOpOH — 85%. a) HaiiT BEpOATHOCTH TOTO, UTO B3SITOC HAyTaJl U3IEITHE
MMeeT Xopolee KayecTBo. 0) Basitoe Hayraj m3aenne oka3zaaoch XOPOIIETO
kadecTBa. HaifTi BEpOATHOCTH TOTO, UTO OHO TTOCTABJICHO TIEPBOM (hPHUPMOIA.

BapuanT 8

Ha waGmromaTenbHONW CTAaHIIMM YCTAHOBIICHBI 4 PaJMOJIOKATOpa Pa3IuYHBIX
KOHCTPYKITUNA. BeposTHOCTh OOHApYKEHUS 11eTTH TIEPBBIM JIOKaTopoM paBHa 0,8,
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Bapuant

3amanue

BropeiM — 0,9, tpetbum — 0,95, yerBepthiM — 0,75. HaOGmiomarens Hayran
BKJIFOYAET OJHMH U3 JIOKaTOPOB. a) HallT BEpOSITHOCTH TOTO, YTO IENb Oymer
obnapyxkena. 0) llenmr Obuta oOHapykeHa. HailTm BEpOSITHOCTH TOTO, 4YTO
HaOJI0AaTeNNb BKIIOYHII TPETUH JIOKATOP.

Bapuant 9

Kypc nonnapa mnoBsiliaercs B TeueHHUE Mecsiia ¢ BepostHOCThO 0,9 u
noHrkaercsi ¢ BeposaTHocThio 0,1. [lpu moBbImIeHWH Kypca nojutapa ¢upma
PacCUUTHIBACT MOTYYUTH MPUOBLTH C BEPOSITHOCTHIO 0,85, mpu nonmxkeHnuu — 0,5.
a) HaiiTu BeposATHOCTH TOro, 4TO B HACTYMAIOIIEM Mecsle (pupMa MOIyYHT
npubsib. 0) PupmMa Mo HWTOraM MecsAua nodyumiaa npuOsuTe. Kakosa
BEPOSITHOCTh TOT'0, YTO KYpC JA0JUIapa MPU 3TOM MOHUKAJICS?

Bapuant 10

Tpu aBTOMaTa M3rOTaBIMBAIOT OJMHAKOBBIC AeTald. VX MPOU3BOIUTEIHLHOCTD
COOTHOCHUTCS Kak 2:4:3, a cTaHIapTHbIE J€TalM CpeAu HX NPOAYKLUU
COCTAaBJSIIOT B CPEIHEM, COOTBETCTBEHHO, 95%, 90% wu 85%. a) Haiitu
BEPOATHOCTH TOTO, YTO HayJauy B3sTas JeTalb OKaKETCS HECTaHIapTHOMU. 0)
Haynauy B3siTas neranb okasanach HecTaHAapTHOW. HailTu BeposSTHOCTH TOTO,
YTO OHA IIPOU3BECHA TPETHHUM aBTOMATOM.

Bapuant 11

N3 18 cTpenkoB 5 monajgaroT B MUIIIEHD C BEPOATHOCTHIO 0,8, 7 — C BEpOATHOCTHIO
0,7, 4 — c BepostHocThiO 0,6 U ocTtanpHbIe — ¢ BepoaTHOCThIO 0,5. Haynmauy
BBIOpAHHBIN CTPEJIOK POU3BEN BHICTpEN. a) HaliTi BEpOSITHOCTB TOTO, YTO OH HE
nomnaieT B MutieHb. 6) CTpesnok He nomnai B MullieHb. KakoBa BEpOSITHOCTH TOTO,
YTO OH MPUHAJICKUT B NIEPBOI rpymre?

Bapuanr 12

Nwmerorcs Tpu OMHAKOBBIX MO BHUAY SMKa. B mepBom smuke HaxoguTcs 35
OOBIYHBIX W 25 OKpallleHHbIX jaeraneld, Bo BTopoM — 10 oObryHbIX U 30
OKpAIlEHHBIX JeTaliel, B TpeTheM — 45 00b1uHbIX U 10 okpameHHsix geraneil. U3
BBIOpAaHHOTO CllydallHbIM 0OO0Opa3oM sIlKMKa H3BJIEKaloT JeTanb. a) Haiitu
BEpPOSITHOCTH TOTO, YTO JIeTalb OyneT okpaimieHHOW. 0) M3BiedeHHas Haymauy
JeTalb OKa3ajach OKpalleHHO. HaliTu BeposTHOCTH TOro, 4To AeTaib Oblia
U3BJICUEHA U3 TPETHETO SIIUKA.

Bapnanr 13

B smuke umerores netanu tpex tunos: 40 peraneit neporo tuma, SO — BToporo
u 60 — Tperbero, mMpHYeM OKpalleHHBIE JETAINW CPEIH HHUX COCTaBISIOT,
cooTBeTCTBeHHO, 20%, 40% u 60%. a) HaliTu BeposSTHOCTh TOTO, YTO HayJady
U3BJICUEHHAsT M3 ALIMKa JeTalb OKaXeTcs oKpameHHoil. 0) Haynauy
U3BJICUEHHAs] W3 fIIMKA JeTalb OKa3alach OKpalleHHOM. HallTu BeposSTHOCTH
TOT0, YTO 3TO JIeTalb BTOPOTO TUIIA.

Bapuanr 14

st nanHoro asponopra B 80% ciydyaeB METEOYCIOBHUS CYUTAIOTCS XOPOLIUMHU.
[Tpu XOpoIIMX METEOYCTOBHUSIX BEPOSATHOCTH OJIATOMOIYyYHOM TOCAIKU CaMOJIeTa
paBHa 0,9999, npu mnoxux — 0,9991. Dxkunaxy camonera, UIYLIETO HAa TOCAIKY,
[0 TEXHUYECKUM MPUYMHAM HE U3BECTHBI METEOYCIOBUS B pallOHE a3pomnopra.
a) HaiiTu BeposITHOCTH OJIaromoy4HOro npusemieHus camosnera. 6) Camoner
MpU3eMIIAIICS Oy1aromnoaydHo. HailTu BeposiTHOCTh TOTO, UTO MOTO/THBIE YCIIOBUS
OBLITU TIJIOXUMU.

Bapmuanr 15

Ha cmaprakmany mpu6siio 20 JbDKHHUKOB, 15 TMMHACTOB M 5 IIaXMaTHCTOB.
BeposiITHOCTB BBIMTOJHUTE KBATU(PUKAINOHHYIO HOPMY TaKoBa: JIsl IbDKHUKOB —
0,8; mmsa rumuactoB — 0,6; mns maxmaructoB — 0,9. Hayrang BweiOpan oauH
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Bapuant 3amanue

cropTcMeH. a) KakoBa BEpOSTHOCTh, YTO OH BBITIOJIHUT HOpMY? 0) OH BBITIOTHUI
KBaTM(UKAIIMOHHYIO HOpMY. KakoBa BEpOSTHOCTH TOTO, YTO ITOT CIIOPTCMEH
OBLI JIBDKHUKOM?

JlaGopaTopHas padora
®opmy.a bepnyiuin. HauboJiee BeposiTHOE YK CJIO YCIIEXOB

3agauu Ha pa3oop

1. Ilpu mnepemade cooOIIEHUS BEPOSITHOCTh HCKakeHHs oaHoro 3Haka paBHa 0,1. Kaxosa
BEPOATHOCTH TOTO, YTO COOOIIEeHUE U3 6 3HAKOB: a) COJIEPKUT OJTHO UCKa)KeHUeE; 0) COAEPKUT
MeHee JIByX UCKaXEHHI1; B) COJIEPKUT HE 00Jiee YEThIPEX UCKAXKEHUI; T') COACPKUT XOTs ObI OTHO
HCKa)XKCHHE?

2. Haiitu Hambonee BepOSITHOE YHCIIO BBINMAJCHHUN MIECTEPKH MpH: a) 46 OpOCaHUSX UTPATBHOTO
KyOuka; 6) 59 GpocaHHIX UTPAJTHHOTO KyOHKa.

NupuBuayanbHble 3a1aHus

3ananue 1 (Gopmyna bepuysm)

Bapuant 3agauya

3
BepOﬂTHOCTb noragaHust B MUIICHDb ITPH OJHOM BBICTPCJIC paBHA Z H HC 3aBHCUT

BapI/IaHTl OT MOpPAAKOBOI'O HOMEpaA BBICTPCIIA. Haiitn BCPOATHOCTb TOI'0, 4TO IIPH 7

BBICTpeNax npowusoiaer: 1) 5 monmaganuii B MumieHs; 2) 6oiee 5 monajanuil B
MUIICHB; 3) HE Oolee 4; 4) OBl OJTHO MOTAAHUE B MUIIICHD.

Bapmart 2 Mouera nonopomena 10 pa3. Haiiti BeposiTHOCTB TOTO, 4TO repO Beinanet: 1) 4
P paza; 2) menee 4 pas; 3) He MeHee 3 pa3; 4) XOoTs ObI OIMH pas3.

BeposTHOCTB yclelmHoi c/laun 9K3aMeHa M0 BOXKAECHUIO aBTOMOOMIIS C IEPBOi
B 3 noneITku paBHa 0,4. B TeueHue Henmenu sk3aMeH OynyT claBaTh 8 YENIOBEK.
apuaHT

P KakoBa BeposTHOCTH TOTO, YTO K3aMeH claayT: 1) 4 yenoBeka; 6) He MeHee 6

4enoBek; 3) MeHee 7 yenoBek; 4) XoTs Obl OJIUH YeI0BEK?

HaiiTi BeposiTHOCTH TOTO, UTO MPU AEBATH OPOCAHUSAX UTPATBHOW KOCTH YETHOE
Bapuanr 4 YHCIIO OYKOB BhIMAET: 1) 2 pa3za; 2) He 6onee 3 pa3; 3) 6omee 2 pas; 4) XoTs Obl
OJTVH pa3.

Kaxplii cetbMoii Ipo1aHHBIN TEIEBU30p BO3BpALIAETCS 0OpaTHO B MarasuH. 3a
B 5 nporeamuii Mecsi Obuto npogano 10 renesusopos. HaiiTu BeposiTHOCTB TOTO,
apuaHT

P YTO BO3BpalleHbl OyayT:1) 2 TeneBusopa; 2) Oonee 8 TeneBU30pOB; 3) HE MeHee

3 TeneBu30poB; 4) XOTs ObI OJIUH TEIEBU30P.

Bpocanne kyOuka cunTaeTcsl yIadHbIM, €CIIH BBINAAAaeT YHCIO OYKOB, OOJIbIIee
B 6 4. KakoBa BepOSITHOCTH TOTO, YTO U3 CeMU OpocaHMil KyOMKa yAauyHBIMHU
apuaHT . N

P okaxytcs: 1) 5 Opocanuii; 2) MeHee MOJIOBUHBI Opocanuii; 3) He Oornee 5

Opocanuii; 4) x0oTs1 661 0THO OpocaHue?

Ha aBToTpaHCOpTHOM NpEeanpUATHN KaXIbId MECAIl HYKJIAIOTCS B PEMOHTE B
cpenaem 30% wumeronuxcs aBToOycoB. HallTu BEpOsSTHOCTH TOTO, 4TO H3 8
Bapuant 7 aBTOOYCOB, 0OCITY)KMBAIOIINX JaHHBIM MApIIPYT, B TEUCHUE MECSIIA TOTPEOYIOT
pemonTa: 1) 2 aBToOyca; 2) He MeHee 6 aBTOOycoB; 3) 6osnee 3 aBTOOYCOB, 3)
XO0TsI ObI OJTMH aBTOOYC.
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Bapuant

3agaua

BapuanT 8

Jlons u3genuii BBICIIErO copTa Ha JaHHOM HIpeanpusthuu coctasisieT 20%.
HaiiTu BepoATHOCTb TOrO, YTO W3 JAEBITH CIy4yallHO OTOOpaHHBIX HM3JENINN
okaxkercs: 1) 2 u3zenwsi BBICIIETO cOpTa; 2) He OoJiee 3 U3IeNHii BBICIIIETO COPTa;
3) MeHee 7 u3aeuil BhICIIETO copTa; 4) XOTs Obl OJHO U3/CIIUE BBICIIETO COPTa.

Bapuant 9

B kBapTupe cemb 3nekTponaammnoyek. [ kax10i 1aMInoYky BEposiTHOCTh TOTO,
YTO OHAa OKaXeTCs HEeHMCIPaBHOM B TeyeHue roja, paBHa 5/6. Kakosa
BEpPOSITHOCTH TOTO, YTO B TEUEHHUE r0Jia MPUJIETCS 3aMEHUTh: 1) 3 nammnouku; 2)
OoJjiee TMOJOBUHBI Jammouek, 3) He Oosiee 5 mammouek; 4) Xorss Obl OJHY
JIaMIOYKY?

Bapuant 10

Hapymenust TexHuky noskapHoi 0€30MacHOCTH (UKCUPYIOTCS, B CpPEelHEM, B
40% opranmzanuii. Cny4ailHpIM 00pa3oM Aiii TpPOBEpPKU BbIOUpaercss &
opranmzanuii. HaiiTu  BeposTHOCTH  TOro, 4YTO  HapylleHUs OyAyT
3auKcUpoBaHbl: 1) B 3 opranu3anusix; 2) MeHee 4YeM B 3 OpraHu3anusx, 3) B He
MeHee ueM 2 opraHu3ainusx, 4) Xors Ol B OIHOIM OpraHu3aluu.

Bapuant 11

[IpoBepka KkauecTBa BBIMYCKAaeMbIX JeTajeil Mokasaja, 4ToO B CpeaHeM Opak
cocraBisier 10%. HailTu BepoATHOCTH TOTO, YTO B MapTuu U3 9 neraneit
okaxketcs: 1) 3 OpakoBaHHBIX JIeTaau; 2) HE MEeHee 8 OpaKOBaHHBIX JACTallCH, 3)
MeHee 7 OpakOBaHHBIX AeTalieii; 4) XOTs Obl 07jHa OpakOBaHHAS JICTAIb.

Bapuant 12

[Ipumensiemblii METOJT JieUeHUsl MPUBOJAUT K BbI3IOpoBIeHHIO B 80% ciiydaes.
Haiit BeposSTHOCTB TOTO, YTO U3 JECATH OOJBHBIX MOMpaBsATCs: 1) 4 yenoBeka;
2) He Oosee yeThIpex 4yesIoBeK; 3) OoJjiee MOJOBUHBI YEIOBEK; 4) XOTs Obl OJIUH
YEeJIOBEK.

Bapuanr 13

Cpenu cryaentoB unctutyta 70% monydarot ctunenauto. HaliTu BeposiTHOCTh
TOTO, YTO Cpeay 7 cay4yaifHO OTOOpPaHHBIX MO CIUCKY CTYJAEHTOB HE MOJY4ar0T
crunenauio: 1) 2 yenoseka; 2) 6onee 5 yenosek; 3) He MeHee 2 YenoBekK 4) XoTs
ObI OJIMH Y€JIOBEK.

Bapuanr 14

[TonOpaceiBaercst 10 moner. HaliTu BepoATHOCTH TOrO, 4YTO BBINAJET:
1) getsipe repba; 2) MeHee IByX repOoB 3) He MeHee TpeX repOoB, 4) XoTs Obl
OJIUH Tepo.

Bapmuanr 15

Ha npeanpustun 90% cOTpyTHHUKOB MMEKOT BbICIIee oOpa3oBaHue. HaiiTu
BEPOSATHOCTh TOTO, YTO U3 9 CIIydaifHO OTOOpPAHHBIX MO CIHUCKY COTPYIHUKOB
BhICIIee 0Opa3oBaHUe UMEIOT: 1) 5 yenoBek; 2) He MeHee 7 uernoBek; 3) 6omnee 3
4enoBekK; 4) XoTs Obl OJIUH YEJIOBEK

3ananue 2 (Gopmyna bepuym)
1) Ha Python (B ogroM oaiine):

1) Hanummte GyHKIMIO bernoulli ¢ apryMeHTaMu n, p U k, BEIYUCISIONLYIO BEPOSITHOCTD 110

dbopmyne bepuyu.

2) HanuuTe QYHKIUIO menee C apryMEHTaMH N, P U M JJIs BBIYKCICHUS BEPOSITHOCTH TOTO,

4TO B N HE3aBUCHUMBIX UCIIBITAHUAX «YCIIEX) CIIYUUTCA MCHEC M pas

3) HanumuTe (QYHKIHIO ne bolee ¢ apryMEHTaMH n, p UM AT BBIYUCICHUS BEPOATHOCTH

TOr'0, YTO B N HC3aBUCHUMBIX HUCIIBITAHUAX «YCIIEX)» CIIYUHUTCA HE Oonee m pas
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4) nanumute QyHKIUIO bolee ¢ apryMeHTaMH n, p U m Ui BBIYMUCICHHUS BEPOSTHOCTH TOTO,

9TO B 1l HE3aBUCHMBIX HCIIBITAHUSX «yCIIEX» CIyduTCs boee m pas
5) HanummTe (QYHKIMIO ne menee ¢ apryMEHTaMH N, P MM I BBIYUCICHHUS BEPOSTHOCTH
TOTO, YTO B 1 HE3aBUCUMBIX UCHBITAHUSIX «YCIIEX) CIIYUUTCS HE MEHEe m pa3

2) Ucnonb3ys HanucaHHble QYHKIMU, HaWIUTE BEPOSTHOCTH U3 3anau B 3amanuu 1. CpaBHHTE

PE3YIbTATHI C MMOJYUCHHBIMU BaMH PaHCC OTBCTAMMU.

3ananue 3 (HanOoJICe BEPOSATHOE YKHCIIO YCIEX0B B cxeme bepHyiuin)

1.

Ha oOcmyxuBaHue aBTOOYCHBIX MapIIpyTOB HEOOJBIIOTO Topojia €KETHEBHO BBIXOTUT 34
aBTOOYCa. BEeposTHOCTD TOTO, 4TO B T€UEHHUE AHS aBTOOYC HAPYLIUT rpaduK ABMKEHHS, paBHA
0,4. Haiitn Hambomee BEpOSITHOE YMCIO aBTOOYCOB, HE HAPYIIMBIIMX TIpaduK JBUKCHUS B
TEUCHHE JHS.

Ckomnbko pa3 mpuuercss OpocaTh UIpalibHBIA KyOMK, 4TOOBI Hamboyiee BEPOSITHOE YHCIIO
BBITIQJICHUS TIATH OYKOB ObLII0 ObI paBHO 327

C nomol1b10 aBTOMaTUYECKOTr0 CTaHKa U3roToBieHo 90 aeraneil. HaiiTi BeposTHOCTB TOTO, UTO
M3TOTOBIICHHAS JIETajb — MEPBOTO COPTA, €CIU B ATOH MapTHH Hamboyiee BEPOSITHOE UHUCIIO
JieTajiel MepBoro copra paBHo 82.

JlaGoparopHasi pabora
JlokajibHast M HHTerpajbHas Teopemsl Myaspa — Jlanmaca. Ilpoussoasimas pyHkums
BepOSITHOCTEM

3agaum Ha pa30oop

B cpennem 85% rpaxknaH, B3SBIIMX MOTPEOUTEIHCKUN KPEIUT, BHIMOJIHSIOT MEPBBIM ILIaTEkK
BOBpeMsi. B Teuenne Mecsiia 6aHk BeIgan notpedutensckue kpeautsl S00 rpaxaanaM. Haittu
BEPOATHOCTh TOTO, YTO MEPBBIN TIATEK CBOEBPEMEHHO BBHIMOMHAT: 1) 450 3aemmukos; 2) 400
3aeMIINKOB; 3) 425 3aemiuKoB; 4) 470 3aemmukoB; 5) ot 425 no 450 3aemiukos; 6) ot 410 g0
430 3aemmukoB; 7) He 6onee 430 3aeMiukoB; 8) 6osee 425 3aeMIIMKOB.

Y CTpONCTBO COCTOUT U3 TPEX ANEMEHTOB, PA0OTAIOIINX HE3aBUCUMO. BeposTHOCTH 0€30TKa3HOMI
paboThl (32 HEKOTOPHIH MPOMEKYTOK BpPEMEHH) MEPBOr0, BTOPOTO U TPETHETO AJIEMEHTOB
cootBeTcTBeHHO paBHbl 0,6; 0,7 u 0,8. HaiiTu BEpOATHOCTH TOTO, YTO 3a 3TOT MPOMEKYTOK
BpeMeHH 0e30TKa3HO OyayT paboTaTh: a) TpU dJIEMEHTa, 0) ABa AJIEMEHTA, B) OJIUH DJIEMEHT, T)
HU OJIUH U3 DJIEMEHTOB.

NuauBuayanbHble 3a1aHUA

3ananue 1 (JOkanbHas U MHTETpabHAs TeopeMbl Myaspa — Jlamnaca)

Bapuant 3amaua

IIpu smugemun rpunna 40% HaceneHHs 3apakeHbl BUpycoM (OoreroT). B
nabopatopun 40 corpynHukoB. KakoBa BepOSTHOCTH TOTO, 4TO 3a00JIEBIIMX

Bapuanr 1
P cpenu HuX Oyzet: a) 10 uenosek; 6) 20 uenosek; B) ot 10 g0 17 yenosek; r) Gonee
10?
Ha ¢akynbrere 20% cTyIeHTOB — U3 CelIbCKOM MecTHOCTH. KakoBa BeposSTHOCTh
Bapuant 2 TOT0, 4TO Ha Kypce U3 84 4eIoBeK rOpOoACKHX KuTeneil 0yaer: a) 55 uenosek; 6)

70 gyenoBek; B) ot 50 10 70 uenoBek; r) He Oosee 55 yenmoBek?

B naptun u3 768 apOy30B Kax /bl ap0y3 OKa3bIBAETCS CIEIBIM C BEPOSITHOCTHIO
Bapuanr 3 0,75. HaifTu BepOATHOCTh TOTO, YTO CIIETBIX apOy30B OyzaeT: a) 564 mTyku; 0)
590 wtyk; B) oT 564 1o 600 wTyk; r) meree 590 wTyk.
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Bapuant

3agaua

Bapuant 4

Kannuaara Ha MOCT I1aBbl MYHUITUTIAIBHOTO 00pa3oBaHus moaaep:kuBatot 80%
OIIPOLLIEHHBIX I'paxaaH. B BeiOOpax npuHumMarot yuactue 450 yenosek. Kakosa
BEPOSTHOCTH TOTO, YTO 33 HErO MPOTroJIOCYIOT: a) 345 yenosek; 0) 385 uenoBek;
B) oT 350 o 385 uenoBek; r) He MeHee 345 uenoBek?

Bapuanr 5

[Ipu coumonmornueckoM ompoce 1 yenoBek u3 10 maeT HEMCKpPEHHUE OTBETHI.
Omporreno 400 yenoBek. KakoBa BEpOsSTHOCTh TOTO, UTO HEUCKPEHHUX OTBETOB
Oyzert: a) 36; 6) 50; B) ot 30 no 50; r) Gosee 36?7

Bapuant 6

BepositHocTs mpuema kaxaoro u3z 100 nepenaBaembix curHaioB pasHa 0,7.
Haiitu BeposiTHOCTB TOTO, uTO OyzAeT npuHATO: a) 50 curHanos;0) 75 curHasos;
B) oT 61 10 75 curHanos; r) He 6ojee 75 CUTHAJIOB.

Bapuant 7

OTmen TEXHUYECKOTO KOHTPOJIS TMPOBEPSET JeTald Ha CTaHAApTHOCTb.
BepositHocTs TOTO, YTO nertanbs craHgaptHas, paBHa 0,9. Ilpoepeno 900
neraneit. HaliTu BEpoSTHOCTH TOTO, UTO CPEN HUX CTaHIAPTHBEIME OyayT: a) 700
neraneit; 6) 830 meraneit; B) ot 700 mo 800 meraneii; r) menee 800 meTaei.

BapuanT 8

BepositHOCTR TOTO, YTO mwiIep NpoaacT IieHHyr Oymary, paBra 0,7. OH
npennaraer A npoaaxu 100 nenHbix 6ymar. KakoBa BEposiTHOCTH TOTO, YTO
TWJIep CMOXKET MpoJaTh: a) 60 eHHBIX Oymar; 0) 75 1eHHBIX Oymar; B) ot 65 10
80 meHHbIX OyMmar; r) He MeHee 65 1eHHbIX Oymar?

Bapuant 9

Urpanpayto kocth moadpaceiBaioT 400 pa3. KakoBa BepoOATHOCTH TOrO, 4YTO
YHUCJIO 0YKOB, KpaTHoe 3, Beimaet: a) 70 pa3; 6) 150 pas; B) ot 120 go 150 pas3;
r) 6onee 150 paz?

Bapuant 10

N3BectHO, uto 13 100 cemeit 70 nmerot tnyHbIN TpaHcnopT. HaiiTu BeposTHOCTH
Toro, uto u3 500 cemeit umeroT TuHbIN TpancnopT:a) 330 cemeit; 6) 400 cemeit;
B) oT 330 1o 360 cemeii; 1) He 60omee 400 cemeii.

Bapuanr 11

OTIMYHUKOM SBIISETCS KaXAbI MATHIM CTyneHT YyHuBepcurera. Haiitu
BEPOATHOCTh TOTO, YTO Ha Kypce u3 65 dyenmosek: a) 12 orTiuuHukoB; 0) 19
OTJIMYHUKOB; B) OT 12 710 22 OTIMYHUKOB; I') MeHee 19 OTIMYHUKOB.

Bapuant 12

B opranmzamun 300 aBTomoOumneil. BeposTHOCTh TOro, 4ro B TEYEHUE
OTIPEJIEIIEHHOTO MTPOMEKYTKA BPEMEHH aBTOMOOUIIb TIOTPEeOYyeT peMOHTa, paBHA
0,3. HaiiTu BeposSTHOCTH TOTO, YTO B TEYCHHE JTOTO MPOMEKYTKAa BPEMEHH
peMoHTa oTpedyroT: a) 65 aBTomMobwmIeit; 6) 105 aBromobmIeit; B) ot 65 no 120
aBToMoOmIIel; T) He MeHee 105 aBTomobOumnei.

Bapnanr 13

[TokynarensiM TOproBoro LEHTpa Mpejaraercs MPUHATh Yy4acTHE B JIOTEpeEe.
Borurpeiaeiv sBiasitores 30% OuneroB. Haiitu BeposiTHOCTH TOTO, UTO U3 264
Y4aCTHUKOB JIOTE€peH BHIUTPAIOT mpu3: a) 30 uenoek; 0) 84 uenoseka; B) oT 70
1o 84 denoBek; r) 6osee 70 yemoBek.

Bapnanr 14

[Tocrynaronue Ha 6a3y s10610ku coprupytores Ha [ u I kareropun. B cpennem
KO BTOPOM KaTETOPUHU COPTHPOBIIUKH OTHOCAT 75% s16;10k. KakoBa BEposSATHOCTH
TOro, yto U3 600 MOCTYNMMBIIMX HAa COPTHUPOBKY SIOJOK KO BTOPOM KaTeropuu
OynyT oTHeceHBI: a) 425 s6m0k; 0) 470 s6m0K; B) oT 410 mo 470 s1670K; T) HE
6onee 425 s16m0K?

Bapwuant 15

B opranmszanumu ycraHoBiaeHo 160 xommbroTepoB. BeposTHOCTH TOro, 4to B
TEUeHHe IHS KOMIbIOTep MoTpeOyeT BHMMaHUs crnenuanucra, pasHa 0,35.
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Bapuant 3amaua

Haiitu BepoATHOCTH TOrO, YTO BHMMaHUs B TEUYCHHE IHS MOTpeOyroT: a) 45
KOMIIBIOTEPOB; 0) 98 KOMIBIOTEPOB; B) OT 45 10 75 KOMIIBIOTEPOB; T') MeHee 75

KOMITbIOTEPOB.

3aganme 2 (JloKagbHAs U MHTErpajibHAs TeopeMbl MyaBpa — Jlamaca)
1) Ha Python (B ogHOM (aiine):

1) manummre pynkuuio 1 laplace ¢ apryMeHTaMy 1, p ¥ K, BBIYUCIISIONIYIO BEPOSITHOCTD 1O

JIoKaJIbHOM Teopeme Jlamaca.

2) Hanmmmte GyHKIMIO 1 laplace ¢ apryMeHTamu n, p, k 1 # k2, BBIYUCISIOIIYIO

BEPOSITHOCTH 10 MHTErpalibHOI Teopeme Jlammaca.
O ToM, kak noxyuuth Ha Python 3nauenust ¢pynkumu ['aycca u Jlammaca nammcano B (aiiie
dyuxkumusa l'aycca u byHkums Jlanjaca.ipynb (oTKpsITh yepes Jupyter Notebook).

2) Wcnonb3ys HanucaHHble (DYHKIMH, HAWIUTE BEPOSITHOCTH M3 3a7au B 3amanuu 1. CpaBHHTE

PE3YJIbTATHI C NTOJYUCHHBIMU BAMH PAHCC OTBCTAMU.

3ananue 3 (mpou3sBosmas QyHKIUS BEPOSTHOCTEH)

s pabGoTel ¢ mpou3BoAsmied (QyHKIHMEeH ucnoiab3oBaTth Python. Ilpumep pemienus 3agauu

npuBeicH B (aiie [ponsBonsamas byHkUuMa . ipynb (OTKpsITh Yepe3 Jupyter Notebook).

1.

Mexnay nBymsi TOpOJIaMH B T€YEHHE CYTOK OCYIIECTBIISIETCS YEThIPE aBHapeiica: yTpeHHHH,
JHEBHOW, BeuepHUM U HOYHOU. B cpennem 3anepxkusarorcs 15% yrpennux, 20% BedepHUX,
10% nHEBHBIX M HOYHBIX peiicoB. HaliTh BEpOSTHOCTH TOTO, YTO B TEYEHUE CIEIYIOIINX CYTOK
3ajep>kaHbl OyIyT: a) 4eTblpe aBuapeiica, 0) Tpu aBuapeiica, B) JBa aBuapeiica, r) OJHMH
aBHapelic, 1) HA OAHOTO aBuapeiica.

CooO1uieHre MocieoBaTeIbHO NEPEeJaeTcsl MO0 YETHIPEM HE3aBUCHUMBIM KaHajlaM CBSI3H.
BeposiTHOCT UCKakeHHs COOOIIEHHS TIPU €T0 Tepeade 1mo nepBomy kanaity coctasisier 0,02,
no Bropomy — 0,01, mo Tperbemy — 0,015, mo uerBepromy — 0,03. Haiit BeposSTHOCTH TOTO, UTO
nepeaaHHoe cooOIeHne He OyIeT UCKaKEHO.

JlabopaTopnasi paGora
JAuckpernas ciyyaiiHas BeJHYHHA

3aga4u Ha pa3dop

Tpu cTpenka JenarOT MO OJHOMY BBICTpENy IO Y4eOHOH LT C pa3HOro pPacCTOSHUS.
BepositTHocTH MX TonagaHus paBHbI, COOTBETCTBEHHO, 0,3; 0,6; 0,9. Cinyuaiinas BenuuuHa X —
yucio mnpomaxoB. Heobxoaumo: 1) cocTaBUTh psJ pacmpeleneHus; 2) TMOCTPOUTh
MHOTOYTOJIbHUK pacrpeziesieHus; 3) 3anucarbh QyHKIHIO pacipenenenus; 4) mocTpouTh rpaduk
¢Gyukuuu pacnpenenenust; 5) Beraucanth P(1 < X < 3), 6) HaliTH MaTeMaTHIeCKOe OKHIaHNUE,
JIMCTIEPCHIO U CPEIHEE KBAIpaTHIECKOe OTKIOHeHue, 7) Berancauts M (3 — 4X) u D(3 — 4X).
B ypue 10 Genbix u 2 yepHbIx mapa. Haymauy usBnekarorcs 5 mapoB. COCTaBUTH 3aKOH
pacrpeneneHuss ciaydyailHOW BelWuYuMHBl X — 4YMclIa YEPHBIX ILIAPOB CPEAM H3BICYEHHBIX.
HeoOxoaumo: 1) cocTaBUTh psili pacHpeesieHns; 2) MOCTPOUTh MHOTOYTOJIbHUK PacIipeieTIeHHS;
3) 3anucath (QYHKIUIO pacnpezneneHus; 4) nocTpouTh rpapuk GyHKUUU pacrpenencHus; S)
BeruucnTh P(X < 2), 6) HaliTH MareMaTHYecKoe OXHIAHWE, IUCIEPCHI0 W CpeaHee
KBaIpaTHYECKOE OTKIOHEHUE, 7) Berancauts M (2X — 5) u D(2X — 5).

NuauBuaya bHbIE 321aHUA

Jlana crmyyaitnas BennunHa X. Heo6xonumo:
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1) cocTaBuUTh psij pacpeeICHHs

IIpu BeUKCIeHMH BepostHOcTed P(X = x;) ciydaiiHoi BenmuunmHe X NPUHATH 3HAYCHHE X;
BaM HY)XHO OyJIeT UCIIOJIb30BaTh OJHMH M3 CICIYIOIINX BapUAaHTOB: KJIACCUYECKOE OIMpEeIICHHE
BEPOSATHOCTH U (HOPMYJIbl KOMOMHATOPUKHU; TEOPEMBI CIOKCHUS MU YMHOXKCHHS BEPOSTHOCTEH;
bopmyna beprymnnu; npousBosmas GyHKIHUS.
BbruriciieHus: Hy)KHO 3amucarh WM MPUIOKUTh (aiin ¢ pacueramu Ha Python.

2) TMOCTPOUTh MHOTOYTOJbHUK PACIIPEICTICHHSI

3) 3anucarh GYHKIHIO pacipe/ieeHusI

4) moctpouTth rpaduk QYHKIHNA PACIPEICTICHHS

5) HaliTH MaTeMaTHYCCKOE OXKHIaHUEC

6) HaliTH AUCTICPCHUIO

7) HalTH cpe/iHee KBaJAPaTUIeCKOe OTKIOHCHHUE

Bapuaunr 3apaua

Bpocarot Tpu urpanbHbix Kyouka. Ciydaiinas BeTuurHa X — 4dCiIo BBIABIIMX
Bapuanr 1 «IIECTEPOK.
Hononaurensao Haith P(1 < X < 3), M(3—2X)uD(3 — 2X)

Komanna yHuBepcuTeTa ydyacTBYeT B OJMMIMaZax IO IPOrpaMMHUPOBAHUIO,
MareMaTuke u pusnke. BeposTHOCTH TOro, 4TO KOMaH 1a 3alMET IePBOE MECTO
Bapuant 2 mo mareMmatuke, pasHa 0,2; nmo nporpammupoBanuto — 0,3, mo ¢usuxe — 0,1.
Crnydaiinasi BetmurHa X — YUCIIO MEPBBIX MECT, 3aHATHIX KOMaH 0.
Jononuurenpao Haith P(1 < X < 3), M(2X —7)u D(2X — 7).

JIBoe mIaXMaTHCTOB, PaBHBIX IO YPOBHIO WIPHI, IMPOBEIM TPU MApPTHH.

Bapwuant 3 CryyaiiHast BelTMurHa X — YKCII0 MAPTHiA, BBIMTPAHHBIX IEPBBIM IAXMATHCTOM.
Jononaurensao Haith P(0 < X < 2), M(3 —4X) u D(3 — 4X).

BepositHocTh c60s ipu padote ATC cocrasuset 0,2. CayvaitHas BenuuuHa X
Bapuanrt 4 — YKCII0 CO0EB, €CTU B JaHHBIM MOMEHT MOCTYIHUIIO TPH BHI30BA.
Jononaurensao Haith P(0 < X < 2), M(9X —2) u D(9X — 2).

Tpoe noxymarenel HE3aBUCHMO [JENAOT IO OJHOW NOKYIKe. BeposTHoCTb
TOr0, YTO MOKYIKY C/AeJaeT MepBblid mokymarens, paBHa 0,5, Bropoit — 0,7,
Bapuanr 5 tpetuii — 0,6. CnywaiiHas BennuumHa X — 4YMCIO IOKYIOK, CHEJIAHHBIX
MOKYTMATEISIMHU.

Jononaurensao Haiit P(X > 1), M(7 — 2X) u D(7 — 2X).

Nmerorces Tpu pasinnyHbIX KIF04a, U3 KOTOPBIX TOJIBKO OAUH IMOJXOJUT K 3aMKY.
BapuanT 6 Crydaiinasi BenmuurHa X — 9UCJI0 OMPOOOBAHHBIX KITFOUEH.
JononaurensHo Haith P(X < 2), M(8X — 3) u D(8X — 3).

Tpoe cTyneHToB pemaroT mo 3agade. BeposTHOCTH AOMYCTUTH OLIMOKY MpH
pemennn cocrasuser 0,2 nns nepsoro cryaeHta, 0,5 mist sroporo u 0,3 mns

Bapwanrt 7 .
tpeTbero. CrydaiiHas BeaudrHa X — Yicio MPaBUILHO PEIIEHHBIX 3a/1a4.
Jomonuurenbro Haitu P(X > 2), M(8 — 5X) u D(8 — 5X).
B ypue maxomsarcs 15 kpacHbIx, 9 ronyObix M 6 3ejieHbIX miapoB. Haymauy
BLIHUMAIOT 3 mapa. CiydaiiHas BelnunHa X — YHCJIO KPACHBIX IIAPOB CPEAU
BapuanT 8 P v P POB CpeA

BBIHYTBIX.
JononaurensHo Haith P(1 < X < 3), M(9X —5) u D(9X — 5).
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Bapuant 3amaua
B Teuenue yaca gODKHBI IPUOBITH TPH M0e3/1a. BeposTHOCTH mepBOMY Moe3 1y
B 9 3agepxkarbess B myta cocrasiser 0,3, Bropomy — 0,4, tperemy — 0,1
apuaHT .
P Crnyuaitnas BennunHa X — 9KCIIO BOBpEMS IPUOBIBIIKX 1OE3/10B.
Jononuurenpro Haiitd P(1 < X < 3), M(9 — 4X) u D(9 — 4X).
Cpenu 10 noTepeliHbIX OUIIETOB €CTh TPU BBIUIPBIIIHBIX. bbUIO KYIUIEHO Tpu
Oounera. CnyuvaiiHas BenuuMHa X — YMCIIO BBIMIPBINIHBIX OHJIETOB Cpenu
Bapuant 10
KYIUIEHHBIX.
JononaurensHo Haith P(0 < X < 2), M(7X —4)u D(7X — 4).
IMaptus conepxur 20 neraneil, U3 KOTOpBIX MATh - OpakoBaHHbIE. Bplan
B 1 KyIUIeHBI TpH aetanu. CioydaiiHas BenuurnHa X — 9iCIIo OpaKOBaHHBIX JCTaJICH
apuaHT
P Cpely KYIJIEHHBIX.
Jononuurensao Haiith P(0 < X < 2), M(7 —8X) u D(7 — 8X).
3a 0/1MH Yyac B poAIoMe pouiioch Tpoe aeteid. CinydaiiHas BeauuuHa X — 4ucio
JIEBOYEK Cpeld HOBOPOXKJEHHBIX, €CJIH BEPOATHOCTb DPOXKICHHS JI€BOYKU
Bapuant 12
coctasiset 0,6.
Jononaurensao Haiith P(X > 1), M(3X — 5) u D(3X — 5).
B xopoOke 24 xyOuka, nx Hux 16 cuHux u 8§ KpacHbIX. Hayran BBIHUMAIOT TpH
BapuanT 13 KkyOuka. CinydaiiHas BeTuurHa X — YHUCIIO KPACHBIX KYOMKOB CPE BHIHYTHIX.
JononuaurensHo Haiith P(X < 2).
ITomerieHue ocBemaercss TpeMs JaMIoykamu. BeposiTHOCTh meperopers mis
B 14 nepBoid ammouku coctasiser 0,3, mus Bropoit — 0,6, mis tperseit — 0,4.
apuaHT .
P CrnyuaitHas BeninunHa X — 9HMCIIO IEPETOPEBIINX JIAMIIOUEK.
JononaurensHo Haiith P(X < 2), M(4 — 5X) u D(4 — 5X).
IIpoBepka kauecTBa BBIITyCKaeMbIX Jl€Tajlell IMOKa3ajia, 4To B CpelHEeM Opak
cocraBisieT 10%. CnyuaiiHas BenMuumHa X — 4YMCIIO OpaKOBAaHHBIX H3JEIHM
Bapuanr 15

Cpelu TpexX Haylady BEIOPAHHBIX JUIs IIPOBEPKH U3IEIHIA.
Jononaurensao Haiith P(1 < X < 3), M(2X —5) u D(2X — 5).

JlaGopaTopHas padora
HenpepbiBHbIE ciyyaiiHble BeJTHUHHBI

3agauu Ha pa3dop
3ajaHa MIOTHOCTh PacIpeiesieHUsl BEpOATHOCTEN HEMPEPHIBHON CIy4aliHOM BeTMYUHBI X

o m T
HaiiTi BeposiTHOCTB TOTO, UTO X MPHUMET 3HaUEHUE, IPUHAAJIEKAIEe UHTEPBAILY (E; —).

0 nmpux <0,

3

3
— Q] < —
Flx) = 251n3x an0<x_3,

k Onpnx>g.

4

HenpepsiBHast ciyqaitHas BenumarHa X 3a1ana QyHKITUEH pacmpeeneHus:

0 mpux <0,

1
F(x) = E(x3—3x2+3x) npu0 < x <2,
1 npu x > 2.
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Haiiti BEposSITHOCTB TOTO, YTO X MPHMET 3HAUEHHE, TPUHAIexKaIiee mpoMexyTky: a) (0; 1); 6)

(=15 5] m 105 31.
3. SlBnsercs MM IUIOTHOCTBIO PACHpeAeSICHUS BEPOSITHOCTEH HEKOTOPOH CIydyailHON BEIMYMHBI
byHKIUS
0 npux <0,
f(x) =4{x(1—x) npu0<x <1,
0 mpu x > 1.
4. 3anaHa IIOTHOCTbH paclpeesieHusl BEpOATHOCTEN HENPEPBIBHOM CIIydaliHOM BETUYUHBI X

( 0 nmpux <0,
| T

f(x)ngsian an/IO<xSE,
0n I/Ix>E
p 2'

Haiitu nocrosinubiii napametp C.
5. 3ajnaHa IUIOTHOCTb paclpeiesieHUs] BEPOSTHOCTEHN CllydailHOM BeIMYMHBI X
0 mpux <0,
f(x) =<C(x?+2x) mpu0 < x <1,
0 npu x > 1.
Haiitu: a) nocrosuusni napamerp C; 0) ¢yHkuuio pacnpenenenus F(x), B) MaTeMaTHUECKOE
O’KU/IaHUE U JUCIIEPCUIO CITy4YalHON BEJIMYUHBI X .

6. Cnyuaiinas BenuuuHa X 3a1aHa QyHKIHMEH pacipeaeneHus:
0 npux < -2,

1
F(x) = g(x+2) npu—2<x <3,
1 npu x > 3.
Haittu o (10 — 2X).
3agaum 1715 CAMOCTOSITEILHOTO PelIeHust
7. 3ajnaHa IVIOTHOCTB paclpe/eseHHs] BEpOSITHOCTEN HENPEPbIBHOM CITydyaliHOW BETMYUHBI X
0 mpux <0,
fx) = ; npu 0 < x < 2,
0 mpu x > 2.
HaiiTi BeposSITHOCTB TOTO, YTO X MPHUMET 3HaYeHUE, PUHAIeKaIee nHTepBaty (1; 2).
8. SmisieTcs M IUIOTHOCTBIO pacHpeelICHUs BEPOSTHOCTEH HEKOTOPOH CIyYalHOW BEITWYMHBI
byHKIIUS

T T
0 npnxS—E I/IJH/IJC>E,
f(x) = T T

cosx nmpu——<x < —.
p—5 2

9. 3anaHa IUIOTHOCTP pacIpe/esieHIs BEPOSTHOCTEH HEMPEPHIBHOW CITyJaifHON BETUYHHBI X |
£ { 0 npux <O0umux > 1,
X) =

Cx*+x+1) npu0<x<1.
Haiitn nocTosinubIi mapameTtp C.
10. Cnydaiinast BenmumHa X 3amaHa pyHKIUEH pacripeeieHus:
0 mpux <0,
F(x) =<x3 npu0<x <1,
1 opu x > 1.
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Haiitu maTematmueckoe OXHUJaHUC, OUCICPCHIO U CPCAHCC KBAAPATUUYCCKOC OTKIIOHCHUC

CIIy4ailHOM BEWYMHBI X .

11. 3apmaHa MIOTHOCTB pacCIpeeIeHHsI BEPOSITHOCTEN HENPEPHIBHOM ClTydyaliHOM BETMYMHBI X

0 npux <2wuiaux >4,

= 1
&) Enpn2<xs4.

Haiitu M(7 — 2X) u D(6X + 5).

NuauBuayaabHbIe 3a1aHUs

Bapuant

3aganue

Bapuanr 1

HenpepriBHast cnyuaiinas BenuuuHa X 3agaHa QyHKIMEH pacripeeneHus:

0 mpux <2,
2

X 1
Fx)=4{___= 2 x <4
(x) 53 TPM2<x<4

1 npu x > 4.
Haiitu: 1) motHoCTh pactpenenenus f (x); 2) BEpOATHOCTb TOTO, YTO X MPHUMET
3HAYEHMeE, MpHUHaIexKamiee narepsany (3; 4); 3) MareMaTn4eckoe OXKHIaHuUE,
JIMCTIEPCHIO U CPEJTHEE KBAIPATUUECKOE OTKIOHEHHUE CIIy4YalHOM BEJIMYHUHBI X .

[MoctpouTts rpaduk f(x) u F(x).

Bapuant 2

HenpepsiBHas cinydaiinas BenuunHa X 3a/1aHa IJIOTHOCTBIO BEPOSITHOCTEH:
0 mpux <1,
fx)=4C-vVx mpul<x <4,
0 npu x > 4.
Haiitu: 1) mocrosHublil napamerp C; 2) BEpOSITHOCTh TOro, 4yTo X HpPHUMET
3HaueHue, npuHaekaniee uarepsany (0; 3); 3) MaremMaTHueckoe OXUIAHHUE,
JUCIIEPCUIO U CPEHEE KBAAPATUUECKOE OTKIIOHEHUE CITy4ailHOW BEJIMYMHBI X .

IMoctpouts rpaduk f(x).

Bapuanr 3

HenpepsiBHas ciyvaiiHas BenuunHa X 3aJaHa MIIOTHOCTbIO BEPOSITHOCTEM:
0 nmpux < -2,

3
fx) = gxz npu —2 < x <3,

0 mpu x > 3.
Haiiti: 1) BeposTHOCTH TOro, 4to X MpUMET 3HAYCHHE, NPUHAIJICKAIIES
unrepBany (—4; 2); 2) ¢yukuuio pacnpenencaus F(x), 3) matemarndeckoe
OXHJaHHe, AUCIIEPCHIO M CPEeIHEe KBAJPATHUECKOE OTKIOHCHHUE CIydaifHON
BEJIMYMHBI X.

[Moctpouts rpaduk f(x) u F(x).

Bapuanr 4

HenpepsiBHas ciiydaitHas BenmuduHa X 3a71aHa QyHKIIMEH pacTipeieTICHuUs:
0 nmpux < -1,
F(x)=<{x"+1nmpu—1<x<0,
1 npu x > 0.

Haiitu: 1) miotHoCcTh pacnpenenenus f (x); 2) BEepOSATHOCTb TOTO, YTO X MPUMET
1
3Ha4YCHHE, IIPUHAJUICKALEE HHTEPBAILYy (— > 0); 3) MaTreMaTuyeckoe

OKMJIaHHWE, TUCIEPCHI0 U CPEIHEE KBaAPATHYECKOE OTKIOHEHUE CIy4dyalHOM
BEJINYNHBI X.
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Bapuant

3amanue

IMoctpouts rpaduk f(x) u F(x).

Bapuant 5

HenpepoiBHas ciaydaitHas BennurHa X 3a/laHa MIOTHOCTBIO BEPOATHOCTEM:
0 mpux <1,
flx)=5C-VYx mpul<x <8,
0 mpu x > 8.
Haiitu: 1) nmocrosHublil napamerp C; 2) BEpOSITHOCTb TOro, 4yTo X HpPHUMET
3HayeHue, npuHaiekamniee narepsany (0; 5); 3) MaremMaTHueckoe OKHIAHHME,
JUCTIEPCHUIO U CpeIHEe KBAAPATUUECKOE OTKIIOHEHHE CIyYailHOW BEJIMYUHBI X .

[MToctpouts rpaduk f(x).

BapuanT 6

HenpepsiBHas cirydaiiHas BenuuyuHa X 3a7aHa INIOTHOCTBIO BEPOSITHOCTEM:
0 mpux <1,

1
x)=<— npul<x<9,
f(x) Wes p

0 mpu x > 9.
Haiitu: 1) BeposiTHOCTH TOro, 4to X NPHUMET 3HAYCHHUE, MPUHAIJICIKAIICE
uarepany (0; 4); 2) dynkuuio pacmnpenenenus F(x), 3) MaTeMaTHyecKoe
OXKMJIaHWE, IHMCIEPCHI0O M CPEIHEE KBaIApaTHYeCKOe OTKIOHEHHE CITydaiHOM
BEIIUYMHBI X.

[MoctpouTts rpaduk f(x) u F(x).

Bapuant 7

HenpepriBHast cnyuaiinas BenuuuHa X 3aqaHa QyHKIMEH pacrpeaeneHus:

0 npux < -1,
5
X 1
F(x) = 7+E npu—1<x<1,
1 npu x > 1.

Haiitu: 1) miotHocTs pacnpeneneuus f(x); 2) BEpOATHOCTH TOTO, 9TO X MPUMET
1
3HAUEHUE, IPUHAJIEKAIIEE HHTEPBAILY (E ; 1); 3) MaTeMaTH4ecKoe OXKUIaHue,

AUCTICPCUIO U CPEAHEC KBAAPATUUCCKOC OTKIIOHCHUC CJ'Iy‘I&fIHOfI BEIMYUHEL X .

[Moctpouts rpaduk f(x) u F(x).

BapuanT 8

HenpepriBHast ciyuyalinas BenuuuHa X 3aJaHa INIOTHOCTBIO BEPOATHOCTEN:
0 npux < -2,
f(x)=<C-x*npu—2<x<2,
0 mpu x > 2.
Haiitu: 1) moctosuublii mapamerp C; 2) BEpOSITHOCTh TOro, 4yTo X MpPHUMET
3HauYCHHUE, MpUHAAIeKaIiee naTepaty (—3; 1); 3) MaTeMaTH4ecKoe OXKUIaHHE,
JUCIIEPCHUIO U CPEIHEE KBAAPATUUECKOE OTKIOHEHUE CIIy4aliHOW BEJIMYUHBI X.

IMoctpouts rpaduk f(x).

BapwanTt 9

HenpepsiBHas ciydaiiHas BenuunHa X 3aJaHa MIOTHOCTBbIO BEPOSITHOCTEM:
0 mpux <1,

8
f(x)= ﬁ npul<x <2,

0 mpu x > 2.
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Bapuant

3amanue

Haiitu: 1) BeposTHOCTH TOro, 4ro X TpPUMET 3HAYCHUE, MPUHAIICIKAIICES
3
UHTEPBAITY (5 ; 3); 2) dynkuuto pacupenenenus F(x), 3) mareMaTH4ecKoe

OXKHMJIaHHWE, TUCIIEPCHI0 W CPEIHEE KBaIpaTHYECKOE OTKIOHEHHUE CITydailHOM
BEJINYUHBI X.

IMToctpouts rpaduk f(x) u F(x).

Bapuant 10

HenpepsiBHas cirydaitHas BenudyuHa X 3a71aHa QyHKIIMEH pacpeieIcHuUs:
0 nmpux <2,
F(x)={(x—2)2 mpu2 < x <3,
1 npu x > 3.
Haiitu: 1) miotHocTs pacnpenencuus f(x); 2) BEpOATHOCTH TOTO, 9TO X MPUMET
3HAYEHHe, IPUHAIeKaIIee HHTepBay (2; 2,5); 3) MareMaTHYeCcKoe OXKHIaHHE,
JUCTIEPCHUIO U CpeHEE KBAAPATUIECKOE OTKIIOHEHUE CIy4ailHOW BEJTMYUHBI X .

[Moctpouts rpaduk f(x) u F(x).

Bapuanr 11

HenpepriBHas cnyuaiinas BenuuuHa X 3ajaHa MIIOTHOCTHIO BEPOATHOCTEH:

0 mpux <0,

4

fl)=5C-Vx mpu0 < x <1,

0 mpu x > 1.

Haiitu: 1) mocrosuublil napamerp C; 2) BEpOSITHOCTh TOrO, 4yTo X HpPUMET
1

3HaUYE€HHE, TMPUHAJICKAIIEC NHTEPBATLY (1—6; 16); 3) mMaremaTH4ecKoe
OXKUJaHHWEe, IUCIIEPCUI0 M CpEeAHEE KBaJpaTHUeCKOe OTKJIOHEHHE CIIy4ailHON
BEJINYUHBI X.

IMoctpouts rpaduk f(x).

Bapuant 12

HenpepsiBHas ciiyvaiiHas BenuunHa X 3a7aHa MIIOTHOCTbIO BEPOSITHOCTEM:
0 mpux <1,

1 1
fx) = §<x—§> npul <x <3,

0 mpu x > 3.
Haiiti: 1) BeposTHOCTH TOro, 4rto X MpUMET 3HAYCHHE, NPUHAIJICKAIICS
unrepBany (2;4); 2) ¢yukmuio pacnpenenenus F(x), 3) maremarndeckoe
OXHJaHHe, AUCIIEPCHIO M CPEeIHEe KBAJPATHUECKOE OTKIOHCHHUE CIydaifHON
BEJIMYMUHBI X.

[Moctpouts rpaduk f(x) u F(x).

Bapnanr 13

HenpepsiBHas ciydaitHas BenmudnHa X 3a/1aHa PyHKIIMEH pacTipeieTICHuUs:
0 npux <1,
F(x) = r -z > ad npul <x <2,
1 npu x > 2.
Haiitu: 1) miotHoCTh pactpenenenus f (x); 2) BEpOATHOCTb TOTO, YTO X MPUMET
3HaueHMe, NpuHauIexKaiee uarepsany (1,5; 3); 3) MareMaTH4ecKoe OKUIAHHE,
JIMCTIEPCHIO U CPETHEE KBAIPATUUECKOE OTKIOHEHUE CIIy4allHOM BEJIMYUHBI X .

IMoctpouts rpaduk f(x) u F(x).
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Bapuant 3amanue

HenpepoiBHas ciaydaitHas BennurHa X 3a/laHa MIOTHOCTBIO BEPOATHOCTEM:
0 mpux <1,
f(x)={C-x*—1mpul<x<2,
0 mpu x > 2.

Bapnanr 14 Haiitu: 1) nocrosHHbiil napamerp C; 2) BEpOSITHOCTb TOrO, 4yTo X HpPHUMET

3
3HAYCHUE, ITPUHAAJICKAIICEC MHTCPBAITY (—1; E)’ 3) MaTEMaTHYCCKOC OKHAaHHCE,

AUCIICPCHUIO U CPEAHEC KBAAPATUUICCKOC OTKIIOHCHUEC CHy‘I&ﬁHOfI BEJIUYMHEI X .

IMToctpouts rpaduk f(x).

HenpepoiBHas ciaydaitHas BennunHa X 3a/laHa MIOTHOCTBbIO BEPOATHOCTEM:
0 mpux < -1,
f(x)=425x* npu—1<x<1,
0 mpu x > 1.

Bapuanr 15 | Haiitu: 1) BepositHOCT TOro, 4ro X mpUMET 3HAYCHHE, NPUHAIEKAIICE
1
UHTEpBAIY (_Z;E); 2) ¢ynkumio pacnpeaeneHus F(x), 3) marematuyeckoe

OKMJIaHWE, TUCIEPCHI0 U CPEJIHEE KBAJIPAaTHUUECKOE OTKIOHEHUE CIIydailHOM
BEJINYUHBI X.

[MoctpouTts rpaduk f(x) u F(x).

JlabGoparopHasi padora
HenpepbiBHBIE 3aKOHBI paciipe/ieieHust

3agaumn Ha pa3oop

PaBHOMEpHOE pacnipeneneHne

Cnyyvaiinas BenmyrHa X paBHOMEpPHO pacrpenelieHa Ha oTpeske [—2;2]. Haltu mioTHOCTH
BEPOSTHOCTEW W (QYHKLHUIO pachpeneneHus ciaydaiHoil emuuuHbl X. Iloctpouts rpaduku
IUIOTHOCTU BEpOSATHOCTEH M (QyHKUMM pacnpeaeneHus. HaliTu maremarnyeckoe oOKuJaHUE,
JUCIIEPCUIO U CpeJIHEE KBAJAPAaTUUECKOE OTKIOHEHUE ciay4yailHOi BenuuuHbl X. Haiitu Tpetuit
KBapTWJIb CIIy4allHON BEJIMYUHBI X .

CnydaiiHas BenuunHa X — BpeMsl OKMJAAHUS MOE3/1a Ha CTAHIIMM METPO MMEET pPaBHOMEPHBIN
3aKOH pacnpeneneHusi. 3BecTHO, UTO MHTEPBaA JBH>KEHHS MOE3JJ0B COCTABISIET 3,5 MUHYTHI.
Haiit BEpOSTHOCTB TOTO, YTO BBIMIEAIINA HA TIEPPOH MACCAXKUP OYAET 0KUIIATh MOE3: a) OT 2
10 4 MuHYT; 0) 0T 4 10 5 MUHYT.

ABTOOYCHI HEKOTOPOTO MapuipyTa HAYT CTPOTO MO pachucaHuio. VHTepBan IBHKEHUS
cocraBnsier 10 muuyt. Haiftu: a) cpeanee BpeMs OXHAaHHUS aBTOOyca Ha OCTaHOBKE; 0)
BEPOATHOCTh TOTO, YTO MOJAOMICIIINI K OCTAaHOBKE MAacCaXUp OyIeT O0XHIATh OuYepeIHOM
aBToOyC MeHee 4 MUHYT.

Halitn 3akoH pacrpefeneHuss paBHOMEPHO PAaCIpENEICHHOW CIIy4alHOW BEIWYMHBI X, €CIu
u3BecTHO, uto M(X) = 15,D(X) = 2?5 Haiitu menuany ciryuaitHOW BEIMYHUHBI X .

[MTokasaTenbHOE pacnpeieneHue

Cryuaitnas BenuuuHa X, pacrpezeieHHas [0 MOKa3aTelbHOMY 3aKOHY, 3aJaHa IUIOTHOCTBIO
i F) { 0 npux <0 Hai 1
BEPOSTHOCTEM X)=13, _ : aliTH  mapame II0Ka3aTeIbHOI0
P 2e7?* nmpux=0 pametp

pactpenenenus. Haiitu Qynkmuioo pacnpenenenus ciaydaiiHod BenuwuuHbl X. IlocTpouTh
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rpaduKy TUIOTHOCTH BepOSTHOCTEW M (yHKIMU pactpeneneHus. Haiitm maremarndeckoe

O0’KMJIaHME, IUCIIEPCUI0 U CPEIHEE KBaIpPaTU4YECKOE OTKIOHEHHUE CIIy4YalHOM BEIWYUHBI X.

Halitn BeposSTHOCTB TOTrO, YTO B PE3YJIbTATE UCIBITAHUA X NPUMET 3HAUCHHE, 3aKIFOUECHHOE B

unrepsaiie (1; 1,5). Onpenenuts 10%-Hyr0 KBaHTWIIb CITy4allHOW BEIUYHHBI X .

Cnyuaiinas BenuuumHa X, pacrope/elieHHas [0 TOKa3aTeJbHOMY 3aKOHY, 3a/aHa (yHKIueH
0 npux <0

1—e %% mpux>0

pacnpenenenus. HaiiTv III0THOCTB BEpOsATHOCTEH cirydaiiHoi BenmuuuHbl X . [locTpouTts rpaduku

pacnpenenenus  F(x) ={ Haiitu mapamerp A mOKa3aTeIbHOTO

IUIOTHOCTH BEPOSITHOCTEH M (YHKIMU pacnpeneneHus. HalTh maremaTtndeckoe OKuJaHHE,
JUCIIEPCUI0O U CpPEIHEE KBAJPAaTUUYECKOE OTKIOHEHHE CllydalHoW BennuuHbl X. Haiitu
BEPOSITHOCTh TOI0O, YTO B pe3yJbTaTe HCIbITAaHWA X MPUMET 3HAYEHUE, 3aKIIOYEHHOE B
untepBaiie (2,5; 5). Onpenenuts KBaHTHIb opsiaka 0,99 ciyvaiiHoW BeTHIUHBI X .
JlnurenbHOCT, BpEeMEHU 0e30TKa3HOM paboThl 3IEKTPOHHOTO YCTPOHCTBA MOAYMHEHA
MOKAa3aTeIbHOMY 3aKOHY paclpefelieHusl CO CPEAHUM MPOESKTHBIM BpeMeHeM cly:k0bl 10 mneT.
HaiiTi BepoATHOCTH TOTO, UTO HayJady B3sTOE YCTPOHUCTBO OyaeT padorath a) oT 5 1o 10 jer;
0) meHee 5 ser.

Hopmanbenoe pacnpenenenue

Hality ninoTHOCTh BEPOSATHOCTEH HOPMAJIbHO PAacHpelleI€HHON CllydailHOW BeJM4YuHbI X, eciu
u3BectHo, uro: a) m = 1,0 =0,8; 6) M(X) = 0,D(X) = 0,25. IlocTpouTh HOpPMAaIbHBIE
KpUBBIE (HA OJTHOM PUCYHKE).

HopmanibHO pacnpeneneHHasi ciydaiiHas BenuuuHa X 3a/laHa IUIOTHOCTBIO BEPOSTHOCTEH

(x+1)2
1 — o
f (x) = ﬁe 32 . HallTu MareMaTH4ecKoe OXHJaHWE, [HUCIEPCHI0 W  CpeHEe

KBaJIpaTUYECKOE OTKJIOHEHHE CIIy4aliHON BEIUYUHBI X .

Texy1as 11eHa akIMK IpeACTaBIsIeT co00i HOpMabHO pacHpeieICHHYIO CIy4aliHyIO BEIUYUHY
X ¢ maremathyeckuM oxuaaHueMm (cpeaned menoi) 100 y.e. M cpelHUM KBaapaTUYECKUM
OTKJIOHeHUeM 16 y.e. HailTu BeposITHOCTH TOro, YTO II€HAa aKUMU OyJeT: a) HaXxOJUThCS B
npeznenax ot 90 1o 120 y.e.; 6) menbuie 95 y.e.; B) 6onbme 110 y.e.

[Tpon3BonuTCsl B3BEIIMBAHUME HEKOTOPOrO BellecTBa 0€3 CHUCTEMaTHYECKUX OIIHUOOK.
CnyualiHple OIIMOKM B3BELIMBAHHUS TMOJYMHEHbl HOPMAJIbHOMY 3aKOHY CO CpEIHHUM
KBaJIpaTMUECKUM OTKJIOHeHHeM o = 20 r. HaliTu BeposATHOCTH TOro, YTO B3BEIIMBAHUE OyIeT
IPOM3BEACHO ¢ OLIMOKOI, He mpeBocxoAsMIel no abcomoTHOM BenruuHe 10 T.

JlaGopaTopHas padora
3akoHBI pacnpenesieHus CJIy4aifHbIX BesimuuH Ha Python

1. M3yuure (paitn  BaxHerumme  BaKOHH  pacHOpenesieHuMs  OUCKPETHHX U

HENPEPHBHEX CJIyUalHEIX BeJnuMH.ipynb (OTKpbITh Yepe3 Jupyter Notebook).

2. Ha Python (B ogaOM (atiize)

1) CreHepupoBaTh HOPMAIBHO PACIPEACICHHYIO CIy4allHYI0 BEIUYHHY, TOCTPOUTH
rpaduky ee QyHKIUHM pacupeaeNeHus U TUIOTHOCTH BeposiTHOCTH. [IpoBeputs, paboTaeT
T TIPABHJIO «TPEX CHTM.

2) UW3y4uThs BOUsIHWME 3HAYEHHH IMapaMeTPOB HA XapaKTep PaBHOMEPHOTO paCIpeelICHHSI.
Jlnist 3TOro Ha OAHOM rpaduke MOCTPOUTH HE MEHee TpeX (YHKUMH pacupeneieHHs C
pasHBIMH 3HAUEHUSMHM MapamMeTpoB. To ke camoe mpojaenarbh s IUIOTHOCTH
BEPOATHOCTEIA.
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[TonGepute 3HAUYEHUS MAPAMETPOB TaK, YTOOBI IOCTPOEHHBIE TIpadUKU HATIISAIHO
MMOKA3bIBAIM UX BIMSHUE HA XapaKTep PAaBHOMEPHOTO paclpeaeiieHusI.

3) AHaJOrMYHO M3YyYUTh BIHMSHHC 3HAYCHUI MapaMeTPOB Ha XapakTep MOKa3aTebHOIO
pacnpe/eseHus.

4) CreHepupoBaTh CIIy4alHYIO BEIMYMHY C OMHOMHAJILHBIM pacIpee/icHueM (3HauCHHE
MapaMeTpoB pacmlpesieliecHuss BBIOEPUTE caMu), MOCTPOUTHh rpaduk ee (yHKIUU
pacmpeseNieHus U «KMHOTOYTOJIbHUKY BEPOSTHOCTEH.

5) HW3yuuth BIAMSHUE 3HAYCHUN MapamMeTpOB Ha Xapakrtep pacnpenaenenus Ilyaccona. Jlist
3TOr0 Ha OJJHOM IpaduKe MOCTPOUTH HEe MeHee TpeX (YHKIUI pacipeesieHUs C pa3HbIMU
3HauUeHUsIMU mapameTpoB. To ke camoe mpojenarb Mg «MHOTOYTOJIbHUKA
BEPOSITHOCTEM.

3HayeHne napaMeTpoB pacipeaesieHus BEIOupaeTe caMu (pa3yMeeTcs, UHbIe, YeM B HOYTOYKe).
NuuBuayaibHble 3a1aHusA

Bapuant 1

1. CnyqaﬁHa;I BeauunHa X 3aJaHa IIJIOTHOCTBIO BGPOHTHOCTeﬁ

(x—2)?

1 —
e 4,5

f) = 5=

1) Onpenenuth BUJ pactpeaeICHusl.

2) 3anucarh QYHKIHIO PACIIPEACICHHS CYyIaiHOW BETMYUHBI X

3) IMoctpouTs rpaduku GYHKIUHK PacipeieeH s U INIOTHOCTH BEPOSTHOCTEN (ICKHU3 B TETPaIH,
TouHblil Tpaduk B Python).

4) Haiitu M(11 — 6X) u D(4X + 3).
5) HaiiTu BeposATHOCTh TONAJAHHs 3HAYCHUH CiaydailHON BenmuuumHbl B uHTepBan (—1;2,5)
(BBIpaXKEHHE COCTABHTH B TETPAJIH, 3HAUCHUE mocuutaTh B Python).

2. BeposTHOCTB TOTO, YTO MOKYIATeNb CleNaeT MOKyNKy Ha cymmy cBeimie 10000 py6iielt, paBHa
0,35. 3a nenb Obw1O coBepiieHHO 15 mokynok. CiydaiiHas BenmuunMHa X — YHMCIO MOKyHaTesei,
C/IeNaBIIMX MOKYIKY Ha cymMMy cBbliie 10000 py6iieit.

1) Onpenenuth BUJ pactpeaeICHusl.

2) TTocTpouTh MHOTOYTOJBHHK pachpeaeneHus u rpaduk GyHkimu pacupeneneaus (Python).
3) Haiitu MmatemaTHueckoe OKUIaHUE, TUCTIEPCUIO M CPEIHES KBaAPATHIECKOE OTKIOHCHHE
4) HaiiTu BEpOSTHOCTbH CITy4aifHOU BEJIMYMHE MPUHATH 3HAUCHHE, paBHOE a) 5, 0) 20 (Python).
Bapuanr 2

1. Cnyuaiinas BennumHa X paBHOMEpPHO pacrpezeneHa Ha otpeske [2;b]. Ee maremarnueckoe
0XKMJaHUE PABHO 3.

1) Haiitu b.

2) 3anucath  (QYHKIUIO  paclpelelieHHss W IUIOTHOCTh — BEPOSITHOCTEH  ClTydaifHOM
BEJUYHHBI X.
3) IMocTpouts rpaduKku GYHKIIUU pacrpeIeeHns U ITIOTHOCTH BEPOITHOCTEN (ICKU3 B TETPAIH,

TOYHBIN Tpaduk B Python).
4) Haiitu 0(X) u D(6X — 5).
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5) HaiiTi BEpOSITHOCTh MOMAJaHHs 3HAYCHUN ClydaiiHoW BemwumHbl B uHTepBan (3,5;5)
(BBIpaXKCHHME COCTAaBHTh B TETPaJH, 3HAUCHUE ocuuTaTh B Python).

6) Haiitu kBanTHiab mopsiaka 0,8 (BbIpakeHHE COCTaBUTh B TETPajH, 3HAUCHHE MOCYUTATH B

Python).

. BeposiTHOCTB BBIUTpBIIIA KPYITHON CYyMMBI 110 joTepeiinomy omtery paBHa 0,0025. 800 genoBek
KyIWIH 10 OJHOMY JoTepeiiHomy Owmnery. CnydaitHas BenmuuuHa X — YHCIO YEJOBEK,
BBIUTPABIINX KPYITHBIE CYMMBI.

1) Kakoii 3aKoH pacrpeieieHus HYXHO HCIIOJB30BaTh Ul MPUOIHMKEHHOTO BBIYHUCIICHUS
BepositHocTel P (X = x;)?

2) IlocTporTh MHOTOYTOJIBHHK pacnpeaeineHus u rpadpuk yHkimu pactupeneneuus (Python).
3) Haiitu maremaTuueckoe 0XKUIaHUE, JUCIICPCHIO U CPEHEE KBAIPATHUECKOE OTKIIOHECHHE
4) HaiiTi BepOSITHOCTh CITyYaifHOH BENMYMHE MIPUHSATH 3HAUCHKE, paBHOE a) 2, 0) 50 (Python).
BapuanT 3

. Cnyuaitnas BenuunHa X 3a7aHa QpyHKuuen pacrnpeaencHus

Fo) = {1

1) Onpenenuth BUJ pactpeaeICHusl.

0 npux <0
—e %% ppux>0"

2) 3anucarh IIOTHOCTh BEPOSITHOCTEH CITy4aiiHOW BETUUUHBI X .

3) IMocrpouts rpaduku GyHKIMH pacpeelieHHs U MJIOTHOCTH BEPOSTHOCTEH (ICKU3 B TETPa/IH,
TOYHBIH rpaduk B Python).

4) Haiitu M(6X + 3) u D(2 — 2X).

5) HaiiTi BepOSITHOCTh MOMAJaHHs 3HAYCHUN ClydaiflHOW BenmuuuHbI B WHTepBan (2,5;5)
(BBIp@XEHHE COCTABUTh B TETPAJIH, 3HAUCHUE ITOCYUTaTh B Python).

6) Haiitu 35%-Hbl1ii KBAaHTHITB (BBIP@XKEHUE COCTABUTh B TETPAIH, 3HAUCHHE MOCYUTATh B Python).

. BeposiTHOCTh mTOMajaHuss B MUIIEHb MPU OJHOM BbIcTpesne paBHa 0,4 W HE 3aBUCUT OT
MOPSIIKOBOTO HOMeEpa BricTpena. CiyyaiiHas BeMUMHA X — YKCIIO MO aHui B MUIlieHb mipu 20
BBICTpEJIaXx.

1) Onpenenuth BUA pacpeaeiCHHsI.

2) TTocTpouTh MHOTOYTOJIBHHK pachpeaeneHus u rpaduk pyHkimu pacupenenenus (Python).
3) Haiitu matemaTnueckoe 0XKUIaHUE, TUCTICPCHIO U CPEIHEEe KBAPATHYSCKOES OTKIOHCHHE

4) HaiiTi BepOsSITHOCTh CITyYaifHOW BeIMYMHE MPUHSATH 3HAUSHHE, paBHOe a) 15, 6) 25 (Python).
Bapuanr 4

. CnyuaitHas BenuunHa X ¥MeeT HOPMAIbHBIN 3aKOH pacpe/Ie/ICHUs, TPHUEM €€ MaTeMaTHIeCKOe
oXujaHue paBHo 3, a qucnepcus — 0,09.

1) Omnpenenuts mapamMeTpsbl pacrpeaeIeHuUs.

2) Bamucath  (QYHKIMIO  paclpeleSieHHs ©  IUIOTHOCTh  BEPOSTHOCTEH  CilydaifHOM
BEJIMYHUHBI X .

3) IMocrpouts rpaduku GyHKIMH pacrpeielieHus U MJIOTHOCTH BEpOSTHOCTEH (ICKU3 B TETpa/IH,
TO4HBII Tpaduk B Python).

4) Haiitu 0(X) u D(2 — 9X).
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5) HaiiTi BEpOSITHOCTh MOMAJaHHs 3HAYCHUN CiydaiiHoW BemwumHbl B uHTepBan (1,5;4)
(BBIpa)KCHHME COCTAaBHTh B TETPaJH, 3HaUCHUE ocuutaTh B Python).

. BepositHOCTh mosydeHus Boiciiero 6amia 3a EI'D nmo matrematuke pasna 0,002. B ropone EI'D mo
marematuke crnaroT 1500 crapmekinaccHukoB. CiyyaliHas BelMYMHA X — YHCIO YYEHUKOB,
MOJIYYMBIIUX BBICIIHHA OaJL.

1) Kakoii 3aKkOoH pacIpeeicHUs] HYXHO HCIIOIb30BaTh ISl HPUOIMKEHHOTO BBIYUCICHHUS
BepositHocTei P (X = x;)?

2) ITocTpouTh MHOTOYTOJIBHUK paciipesiesieHns U rpaduk ¢yHKimu pacupenenenus (Python).

3) Haiiti MaTeMaTH4eCKOE 0XKUJIAHUE, AUCIIEPCHIO M CPeIHEE KBAPATUIECKOE OTKIIOHCHHE

4) HaiiTu BEpOSTHOCTbD CITy4ailHOU BEJIMYMHE NPUHATH 3HaYCHKE, paBHOE a) 4, 0) 30 (Python).

Bapuanr 5

. CnyuaiiHas BenruuHa X 3ajjaHa IJIOTHOCTBIO BEPOSTHOCTEN

0 npux <1,
f(x)=40,25 mpul <x<5,.
0 npu x > 5.

1) Onpenenuth BUJ pacipeaeaeHus..
2) Banucath GYHKIHIO pacipeaeieHus! CIIydyaifHOH BeMnIuHbI X.

3) ITocrpouts rpaduku GYHKIMH PACIIPEIE/ICHHS U IFIOTHOCTH BEPOSATHOCTEN (ICKU3 B TETPAJIH,
TouHblil Tpaduk B Python).

4) Haiitu M(4X + 5) u D(7 — 3X)
5) HaiiTu BeposATHOCTh TMONAJaHHs 3HAYCHUH Ciay4ailHON BenmuuuHbl B uHTepBan (—1;2,5)
(BBIp@XEHHE COCTABUTh B TETPAJIH, 3HAUCHUE TOCYUTaTh B Python).

6) Haiiti nepBblii KBapTHJIb (BBIPAXKEHHE COCTABHUTh B TETPAJIH, 3HAUYCHUE nocunTath B Python).

. Hapymenus TexHuku noxkapHoi 6e3onacHocTu GuKcUpyoTes, B cpeanem, B 40% opraHuzaiuii.
CrnyuaitHeiM 00pazoM sl IpoBepKHU BbIOMpaeTcss 12 opranmzaumii. CnydaiiHas BenudyuHa X —
KOJIMYECTBO OpraHu3alui, B KOTOPBIX 3a(UKCUPOBAHbl HAPYLIEHUS TEXHUKH MOKapHOU
0€e30IMacHOCTH.

1) Onpenenuth BUJ pactpeaeICHusl.

2) TTocTpouTh MHOTOYTOJBHHK pactpeaeneHus u rpaduk GyHkimu pacnpeneneaus (Python).
3) Haiitn MatemaTHyecKoe OXKHIaHUE, JUCIICPCUIO U CPETHEE KBAIPATUIECKOE OTKIOHEHHE
4) HaiiTu BEpOSTHOCTbD CITy4ailHOU BEJIMYMHE NPUHATH 3HAYCHUE, paBHOE a) 4, 0) 14 (Python).
Bapuanr 6

. Marematnueckoe OXKHUIAHUE CIIy4YalHOW BeIWYMHBI X, Paclpe/leICHHOW MO MOKa3aTEIbHOMY

3aKOHY, paBHO 3.

1) Banucate  (QYHKIWIO  paclpeieieHHs W IUIOTHOCTh — BEPOSITHOCTEH  ClTydaifHOM
BEJIMYMHBI X .

2) Tloctpouts rpaduku GYHKIMH pacTpeielieHHs U MJIOTHOCTH BEPOSTHOCTEH (ICKU3 B TETPa/IH,
TOYHBIH rpaduk B Python).

3) Haiitu o(X), M(1 — 3X) u D(6 + 4X).

4) HaiiTi BepOSTHOCTH MOMATAHUS 3HAYCHHN CiydailHO# BenuumHbl B uHTepBan (5;7,5)
(BBIpaXKCHHE COCTAaBHTh B TETPaJH, 3HaUeHUE ocuutaTh B Python).
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5) Haiitu kBanTHIb TOpsinka 0,6 (BbIpakeHHE COCTaBUTh B TETPAJH, 3HAUYCHHE MOCYUTATH B
Python).
. BepodTHOCT HENpaBWIBHOIO 3allOJHEHUS HAJIOTOBOM JAEKJIapaluy KOHCYJIbTAaHTOM I10

Hajoroobmoxxennto papHa 0,005. CnyuaiiHas BenuunHa X — YHMCIO HEPABUIHHO 3aIOJHEHHBIX
u3 800 3amoyIHsAEMbIX KOHCYJIbTAHTOM B T€YEHUE KBapTaja JAeKJIapaluii.

1) Kakoii 3akoH pacmpeieiicHHss HYXHO HCIOJIb30BaTh ISl MPHOIMIKEHHOTO BBIUHCIICHUS
BepositHocTei P (X = x;)?

2) TlocTporTh MHOTOYTOJBHHK pachpeaeneHus u rpaduk GyHkimu pacrnpeneneaus (Python).

3) Haiitu MmaremaTuueckoe O)KUIaHUE, JUCTIEPCUIO M CPEIHEEe KBaAPATHICCKOES OTKIOHCHHE

4) HaiiTu BepOSTHOCTb CITy4aiiHOW BEJIMYMHE IPUHATH 3HAYCHHE, paBHOE a) 5, 6) 80 (Python).

Bapuanr 7

. CnyuaiiHas BenruuHa X 3ajjaHa IJIOTHOCTBIO BEPOSTHOCTEN

%2

1 _Z_
fx) = Wi

1) Onpenenuth BUJ pactipeaeICHusl.
2) 3amucaTh (GYHKIHUIO paclpeesiCHus! CITyqailHOi BETUYUHBL X .

3) Ioctpouts rpaduku GYHKUUH pACIpeeICHHs U IUIOTHOCTU BEPOSITHOCTEH (ICKU3 B TETpaIH,
TOYHBIH rpaduk B Python).

4) Haiitu M(8X — 1) u D(0,5X).
5) Haiitu BepOSTHOCTH MOMNAJaHHWs 3HAYCHHWN CIy4ailHOW BeauuMHbI B MHTepBan (—11;11)
(BBIp@XKCHHE COCTABHUThH B TETPaJId, 3HAUCHHE MOCYMTATh B Python).

. B cpennem 2,5% MOHUTOPOB MEPCOHANBHBIX KOMIIBIOTEPOB BBIXOIST W3 CTPOS A0 HCTEUCHUS
rapantuitHoro cpoka. CrmydaiiHas BenuynHa X — YHCIO CJIOMABIIMXCS JO0 HMCTEUCHUS
rapaHTUHHOTO cpoka U3 160 KyIIeHHBIX MOHUTOPOB.

1) Kakoit 3aKkoH pacmpefeieHHs HYXHO HCIIOJb30BaTh Ui NPUOIMIKEHHOTO BBIYHUCIICHUS
BepositHocTei P (X = x;)?

2) TTocTporTh MHOTOYTOJILHHK pachpeaeneHus u rpaduk GyHkimu pactupeneneuus (Python).
3) Haiitu maremaTudeckoe 0XXKUIaHUE, TUCIICPCHIO U CPEHEE KBaPaTHUSCKOE OTKIIOHCHUE
4) HaiiTi BepOSITHOCTh CITyYaiHOM BeMYMHE MPUHATH 3HAUCHHE, paBHOE a) 3, 6) 30 (Python).
Bapuanr 8

. Crnyuaiinas BennurHa X paBHOMEPHO pacrpesienena Ha orpeske [a; 4]. Ee nucnepcus pasHa 3.
1) Haiitu a.

2) 3anucath  (GYHKIUIO  pacmpesefieHHss W IUIOTHOCTh — BEPOSTHOCTEW  CIydailHOMU
BEJIUYUHBI X .

3) IMocrpouts rpaduku GYHKIMH pacpeelieHHs U MJIOTHOCTH BEPOSTHOCTEH (ICKU3 B TETPa/IH,
TOYHBIH rpaduk B Python).

4) Haittu M(3X + 2) uo(9 — 5X).

5) Haiitu BeposITHOCTh TONAJaHWs 3HAYEHHH ciaydaifHoit Bemwuunabl B uHTepBan (0,5;5,5)
(BBIp@XKCHHME COCTABHThH B TETPaIH, 3HAUCHHE MOCYMTATh B Python).

6) Haiitu 45%-Hy10 KBaHTUJIb (BBIPaXKEHHUE COCTABUTH B TETPAIH, 3HAYCHHE MOCYUTATh B Python).
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. Cpenu cryneHToB Matemarudeckoro Qaxynprera 70% momyuaior crunesauto. CrydaiiHas

BesinurHa X — KOJIMYECTBO HE MOJIyYaroNMX CTUIICHAMIO CTYJICHTOB B TpynIe u3 18 4eioBek.
1) OnpenenuTh BUA PacpeaeiCHHSI.

2) ITocTpouTh MHOTOYTOJIBHUK paciipesiesieHus U rpaduk ¢yHKimu pacupenenenus (Python).
3) HaiiTi MaTeMaTH4YeCKOE OXKUJIAHUE, AUCIICPCHIO M CPeIHEE KBAPATUIECKOE OTKIIOHCHHE

4) HaiiTi BepOsITHOCTh CITy4aifHOH BeNWYMHE MPUHATH 3HAUCHHE, paBHOE a) 13, 6) 23 (Python).
BapuanT 9

. Ciyuaiinas BennuuHa X 3ajjaHa IJIOTHOCTbIO BEPOSTHOCTEN

0 npux <0
fex) = {4e‘4x npux =0

1) Onpenenuth BUJ pacipeaeaeHusl.
2) 3amucarh INIOTHOCTD BEPOSATHOCTEH CITydaiiHON BETUYHUHBI X .

3) ITocrpouts rpaduku GYHKIMH PACIIPEICIICHHS U IFIOTHOCTH BEPOSATHOCTEN (ICKU3 B TETPAJIH,
TouHblil Tpaduk B Python).

4) Haiitu M (16 + 2X) u D(5 — 8X).

5) Haiitu BepOATHOCTH MOMaJaHHs 3HAYCHUH ciaydaiiHoi Benuuuubl B uHTepBan (0,25;0,5)
(BBIpaXKCHHE COCTABHUThH B TETPaad, 3HAUCHHE IMOCYUTATH B Python).

6) Haiitu Mmenuany (BbIpakeHHE COCTaBUTH B TETPaIH, 3HAUCHHE TOCUUTaTh B Python).

. HekauectBeHHble m3nenus coctaBisiioT 2% Bcel npoaykuuu nexa. CiydaiiHas BenuunHa X —
YHUCJIO HeKaueCTBEHHBIX u3nenuit u3 200 Haynauy B3SITHIX U3/EITHI.

1) Kakoit 3akoH pacIpeleNicHuss HYXHO HCIOJIb30BaTh Ui MPUOIMKEHHOTO BBIYHCICHHS
BepositHocTei P (X = x;)?

2) IocTpouTh MHOTOYTOJBHUK paciipe/iesieHns u rpaduk ¢yHkimu pacupenenenus (Python).

3) Haiiti MaTeMaTH4IeCKOE OXKUJIAHUE, AUCTICPCHIO M CPETHEE KBAPATUUECKOE OTKIIOHCHHE

4) HaiiTi BepOsSITHOCTh CITy4aifHOH BeNWYMHE MPUHSATH 3HAUCHHE, paBHOE a) 3, 0) 33 (Python).

Bapuant 10

. CnyuaiiHas BennunHa X MMeeT HOpMaJIbHbBIN 3aKOH paclpeesIeHUs, IPUYEM €€ MaTeMaTHueCcKoe
OKHJIaHUe paBHO -1, a rucnepcus — 4.

1) Onpenenuth mapaMeTpsl pactpeeIcHusl.

2) Bamucath  (YHKIHMIO  paclpeleNieHus H  IUIOTHOCTb  BEpOSTHOCTEH  CITydaifHOM
BEJIMYHUHBI X .

3) IMocrpouts rpaduku GYHKIMH pacpeelieHHs U MJIOTHOCTH BEPOSTHOCTEH (ICKU3 B TETPa/IH,
TOYHBKIN Tpaduk B Python).

4) Haiitn 0(X) u o (1 — 6X).

5) Haiiti BepOSITHOCTH MOMAIaHUs 3HAYCHWN ClydaiiHo#W BenuumHbl B wmHTEpBan (—3;1,5)

(BBIp@XKCHHE COCTABUTh B TETPaJ, 3HAUCHHE MOCYUTaTh B Python).

. IIpoBepka kadecTBa BBIyCKaeMbIX JeTaliell Mokaszaia, yTo B cpeaHeMm Opak coctasiseT 15%.
CnyuyaitHas BenmmumHa X — 4YuciIo OpakoOBaHHBIX AeTaned u3 16 ciiydailHO OTOOpaHHBIX ISt
MPOBEPKU JEeTaJIECH.

1) Onpenenuth BUJ pactpeaeacHusl.
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2) ITocTponTh MHOTOYTOJIBHHK pacnpeaeieHus u rpadpuk yHkimuu pactupeneneuus (Python).

3) Haiitn MmaremaTH4YecKOe OXKHUIaHUE, JUCIICPCUIO U CPEIHEES KBAIPATHICCKOE OTKIOHCHHE
4) HaiiTu BEpOSTHOCTbD CITy4ailHOW BEJIMYMHE NPUHATH 3HaUCHHE, paBHOE a) 2, 0) 22 (Python).
Bapuanr 11
. CiyvaitHas BenumunHa X 3aaHa pyHKIIUEH pacrpeaeneHus
0 mpux < =5,
F(x) = xsi npu—5<x<3,.

1 npu x > 3.
1) Onpenenuth BUJ pacipeaeaeHusl.
2) 3amucarh INIOTHOCTD BEPOSATHOCTEH CITydaiiHON BETUYHHBI X .

3) IMocrpouts rpaduku GyHKIMH paCIpeIesICHHS U MJIOTHOCTH BEPOATHOCTEH (ICKU3 B TETPa/IH,
TOYHBIH rpaduk B Python).

4) Haiitu M (2X + 4) u 6(10 — 3X).
5) Haiitu BepOSTHOCTh MOMAJAHUS 3HAYCHHUN ChydaiiHOW BemwuwmHbl B uHTepBan (1;5)
(BBIpaXKEHHE COCTAaBHTH B TETPA/IH, 3HAUYCHUE ocuuTaTh B Python).

6) Haiitu kBanTwib mopsiaka 0,7 (BbIpaKeHHE COCTaBUTh B TETPaad, 3HAUYCHUE MOCUYUTATh B
Python).

. JanbToHuKM cocTaBisitoT 1% Hacenenusa. CnydaiiHas BeJIMYMHA X — YHMCIO JAJIbTOHUKOB B

BbIOOpKE 13 100 "emoBek.

1) Kakoit 3akOH pacrpeeieHUs] HYXHO HCIIOJIb30BaTh IS MPUOIMKEHHOTO BBIYHCICHHUS
BeposiTHOCTEH P (X = x;)?

2) TTocTporTh MHOTOYTOJIBHUK pachpeeneHus u rpaduk GyHkimu pactnpeneneaus (Python).

3) Haiiti MaTeMaTH4IeCKOE OXKUJIAHUE, AUCTICPCHIO M CPETHEE KBAPATHUECKOE OTKIIOHECHHE

4) HaiiTi BepOSITHOCTh CITyYaiHOM BeWYKMHE MPUHATH 3HaueHue, papHoe a) 0, 6) 10 (Python).

Bapuant 12

1. lucnepcust ciydaifHOW Benu4MHBI X, pacupeieseHHON MO MOKa3aTeJbHOMY 3aKOHY, paBHa
0,04.

1) 3amucath GYHKIHIO pacipenesieHus U MIIOTHOCTh BEPOATHOCTEH CIydaitHO# BeTMIrHbI X.

2) Tloctpouts rpaduku (GYHKIMU paclpelesieHus] U IUIOTHOCTH BEPOSATHOCTEH (3CKH3 B
TeTpau, TOUHbIA rpaduk B Python).

3) Haiitu M (20X — 2) u o(X).

4) HaiiTi BepOSTHOCTH MOMNAJaHWs 3HAYCHUU cirydaitHo# Benuunubl B uHTepBan (0,6;0,8)
(BBIpaXXKCHHME COCTABHUTh B TETPAJH, 3HAUCHHE OCUMTaTh B Python).

5) Haittu 15%-Hblii KBaHTHJIb (BbIpaKCHHE COCTABUTH B TETPaH, 3HAUYCHHE MMOCYMTATh B
Python).
2. Bexoxects cemsiH coctaisieT 80%. Ciyuaiinas BenmnauHa X — YUCIIO CEMSTH, IaBITUX BCXO/IBI,
u3 15 NOCEsIHHBIX CEMSH.

1) OnpenenuTh BUJ pacipeieieHus..
2) IlocTtpouTs MHOTOYTOJIBHHK pactpeaerneHus u rpadpuk Gynkuuu pactupenencuus (Python).

3) Haiitu MaTeMaTHYECKOE OKUIAHUE, TUCIIEPCHIO U CPEIHEE KBAAPATHIECKOE OTKIOHEHHE
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4) HaiiTu BepOsATHOCTh CIIydaiiHOW BEJIMUMHE MPUHSTH 3HaUeHue, paBHoe a) 10, 6) 20 (Python).
Bapuant 13

1. Cayyaiinas BenuunHa X 3a7aHa IJIOTHOCTHIO BEPOSITHOCTEN

_(x=3)?
e 0,5

1
flx) = 0,5V2m

1) Omnpenenutsb BUI pacipeacICHHs.

2) 3amucarh GYHKIHIO PACIIPEACICHHUS CyIaiHOM BETHYUHBI X .

3) IMocTpouts rpaduKu GYHKIUU paCIIPEICICHUS U IJIOTHOCTH BEPOITHOCTEH (ICKU3 B TETPaIH,
TOYHBII Tpaduk B Python).

4) Haiitu M (0,5X) n o (1 — 12X).
5) Haiitu BeposSTHOCTh TONAJaHWs 3HAYCHHH ClaydailHOi BenuuuHbl B uHTepBan (1,2;4)
(BBIp@XEHHE COCTABUTh B TETPAJIH, 3HAUCHUE ITOCYUTaTh B Python).
2. IlogOpaceiBaercst 14 moner. CitydaiiHasi BenTMunHa X — YHCIIO BBIIABIINX «TepPOOBY.
1) Onpenenuth BUJ paciipeaeaeHusl.
2) TTocTporTh MHOTOYTOJIBHHK pactpeaeneHus u rpaduk GyHkimu pacupenencaus (Python).
3) Haiitu MmatemaTHueckoe OKUIaHUE, TUCTIEPCUIO M CPEIHES KBaAPATHIECKOES OTKIOHCHHE
4) HaiiTi BepOSITHOCTh CITyYaiHOM BeMYMHE MPUHATH 3HAUYCHHE, paBHOE a) 6, 0) 16 (Python).
Bapuant 14
1. Cayyaiinas BenuuuHa X UMeET paBHOMEPHBIN 3aKOH paclpee/ieHus, IpUueM ee MaTeMaTHueCKoe
OKUJaHUE PaBHO 3, a JUCTIEPCUS — 43—9.
1) 3anmcate  (QYHKIMIO  pacmpefeieHHs ©  IUIOTHOCTh  BEPOSTHOCTEH  CilydaiHON
BEJIMYUHBI X.

2) Toctpouts rpaduku GYHKIUH PACTIpeIeIeHHs U ITIOTHOCTH BEPOSTHOCTEN (ICKU3 B TETPaIH,
TOYHBIN rpaduk B Python).

3) Haiitu M(2 + 7X) uo(1 — 3X).
4) HaiiTi BepOSTHOCTH MOMAJAHUS 3HAYCHWH CIIydailHOW BenuuuHbl B uHTEpBan (—5;5)
(BBIp@XEHHE COCTABUTh B TETPAJIH, 3HAUCHUE MTOCYUTaTh B Python).

5) Haiitu TpeTuii KBapTHIb (BBIPaXKCHUE COCTABUTh B TETPAJIU, 3HAUCHUE ocuuTaTh B Python).

2. BeposiTHOCTH HapylleHHsa repMeTHdHocTH Oansona ¢ razom pasHa 0,001. Cnyyaiinas BenuunHa
X — 4uCIo pa3repMeTH3NpPOBaHHBIX OanoHoB U3 naptuit B 2000 6amioHoB.

1) Kakoii 3akoH paclpeleleHuss HYXHO HCIIONB30BaTh Ui MPUOIMKEHHOTO BBIYHCICHHS
BeposiTHOCTEH P (X = x;)?

2) TlocTpouTh MHOTOYTOJIBHUK pactpeeneHust u rpaduk GyHkimu pactnpenencuus (Python).

3) Haiitu maremaTnueckoe 0XXuUIaHUE, AUCTIEPCHIO U CPEIHEe KBaPATHYECKOE OTKIOHCHHE

4) HaiiTu BEpOSTHOCTbH CITy4aiiHOW BEJIMYMHE IPUHATH 3HaYCHHE, paBHoe a) 3, 6) 30 (Python).

Bapmuant 15
1. Cnyuaiinas BennuuHa X 3a1aHa QyHKIMeH pacrpeaeneHus
0 npux <0
Foo = {1 —e ™ mpux>0"

1) Onpenenuth BUJ pactpeaeieHus.
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2) 3amnmcarhb IIOTHOCTh BEPOSITHOCTEH CITy4allHOW BETMUUHBI X .

3) IMoctpouts rpaduku GYHKIUH PaCTIpeieeH s U IUIOTHOCTH BEPOSITHOCTEH (3CKU3 B TETPaIH,
TouHblil Tpaduk B Python).

4) Haittu M(10X — 12) u D(4 — 5X).

5) Haiitu BepOsATHOCTh MOMNAJaHUs 3HAYCHHMH ciaydaiiHoi Benuunmbbl B uHTepBan (0,5;1,5)
(BBIp@)XE€HHE COCTaBUTh B TETPAJIM, 3HAUCHUE TTIOCUMTATh B Python).

6) Haiitu kBanTHiab mopsaka 0,9 (BbIpakeHHE COCTaBUTh B TETPAJH, 3HAYCHHE MOCUYUTATH B

Python).
bpocok urpanbHON KOCTH CUMTAECTCS YCIIECLIHBIM, €CJIM BbINagacT MeHee 3 oukoB. CiyuaniHas
BeIMYMHA X — YHUCIIO YCIIEIIHBIX OPOCKOB MpH 17 OpocaHusiX UTPAIbHON KOCTH.

1) Onpenenuth BUJ pacipeaeaeHusl.
2) TTocTporTh MHOTOYTOJBHHK pactpeaeneHus u rpaduk GyHkimu pacupenencaus (Python).
3) Haiitu MmatemaTHueckoe OKUIaHUE, TUCTIEPCUIO M CPEIHES KBAAPATHIECKOES OTKIOHCHHE

4) HaiiTi BepOSITHOCTh CITyYaifHOM BeNIWYMHE MPUHATH 3HAUCHHE, paBHOE a) 5, 0) 25 (Python).

JlaGopaTopHas padora
HepaBencTBo YeObileBa H 3ak0H 00ab1mX ynces. LlenTpanbHas npeaejibHas TeopeMa

3ananne 1 (HepaBeHCTBO YeObIeBa 1 3aKOH OOJIBIINX YHCEN)

1.

BepositHocTh HactyruieHus coObiTus A B kaxxkaom u3 1000 He3aBUCHMBIX UcTibITaHUN paBHa 0,8.
Haiigute BeposITHOCTH TOTO, YTO YHCIIO HacTyIuieHHi coObiTust A B otux 1000 ucnbiTaHuit
OTKJIOHUTCSI OT CBOEr0 MaTeMaTUYEeCKOro 0KMJIaHUs MO aOCONIOTHON BEIMYMHE HE MEHEE YeM
Ha 50.

BeposiTHOCTB cO0s1 Tpu niepeaye cooOIeHus Mo kaHany cBsa3u paBHa 0,4. OueHuTe BeposSTHOCTh
Toro, 4ro npu nepenade 600 coodumennii BepHo Obutu nepenansl ot 340 1o 380 coolOmeHui.
OueHky npousBeAMTE, UCHOJb3Ys: a) HepaBeHCTBO YeOblmeBa; 0) MHTErpalbHYIO TEOpPEMY
Jlamaca.

3ananue 2 (LeHTpabHAs PE/eIbHAs TEOpeMa)

[TpoBepbTe paboTy HEHTPATBHOM NpeaenbHOM TeopeMbl. Jlist aToro Ha Python (B ogHoM daiine):

1) Beibepute pacmpenencaue u ero mnapamerpsl. Crenepupyiite BbiOOpKy u3 1000 3Ha4eHwit

CIIy4allHOM BEIWYMHBI C 3TUM pacrnpenenenuem. lloctpoite rucrorpammy pacnpeneneHus
3Ha4eHUH BHIOOPKH M rpad K IJIOTHOCTH pacipe/iesieH s Ballel cay4aiiHON BeIMYMHbI Ha OJTHOU
KOOPJAMHATHOU IIJIOCKOCTH.

Jlis  TOCTpOeHHs]  TUCTOTPaMMBI  HUCHONB3yWTe  MeTroa  hist w3  OubnamoTeku
matplotlib.pyplot

hist (x, bins= n, range=(a,b), density=True, label=’cTpoka’)

i (]

X — MAacCHUB 3HAUYECHHM CITy4allHON BEJTUYUHBI,

bins — KOIMYECTBO CTOIOOB TUCTOTPAMMEI,

a U b — TpaHUIbl AMaNa30Ha MOCTPOCHHS TUCTOTPAMMBI,

CTpoOKa — TEKCT JJIs JIETCH/IbI.

IIpuMepHBIii pe3yabTaT IEPBOrO 1Iara
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Moka3aTenkHoe pacnpepensHne, lamda=2

200 —— MNOTHOCTE NOKa3aTeNbHOra pacnpedencHns
gulfopka n3 1000 3navesni CB

175

150

135

100

0.75

fix)/zHaueHun BoiGoprr

0.50

0.25

0.00 T T
0.0 05

10 15 20 25 30
X

2) Jlnst gethipex U Oojiee 3HaueHusAX n (Harnpumep, 5, 10, 50, 100 — nogdepute 3HaUCHUS TaK, 4TOOBI

nutroctparus padotsl LIIIT 6pu1a kak MOHO O0Jiee HarIsAHOM ) creHepupyrTe MmaccuBbl 3 1000

3HAYEHUN CIIy4ailHON BEJIMYUHBI

rae Xj — cilydailHble BEJIMYMHBI C BAllIUM PACIPEACICHUEM.

Jli1st TeHepai MaCCHBOB JIy4Ille HAaMUCaTh (YHKIIMIO C apryMEHTOM .

3) I/ICHOHLSYH I/IH(I)OpMaI_II/IIO 0 MaTCMAaTU4YCCKOM OXHAAHHWKU U AUCIICPCHU BaICTO PACIPCACICHUA

(oHa ecTh B JEKUMU WK €€ MOXKHO 0e3 Tpyna HaiiTh B Bukuneauu), s Kaxa0ro 3Ha4eHUs N

paccuMTanTe 3HAYEHHs NApPAMETPOB HOPMAIBHBIX PACIPENCIICHUM, KOTOPBIMU,

corjiaCHO

LEHTPAIBHON MpeIeIbHON TeopeMe, MPUOIMKAETCS paclpeieiecHue cydailHON BeMUYUHbI X.

4) JIns KaXI0ro 3HAYCHUS N IOCTPOMTE TUCTOTPaMMy pachpeeiicHus 3HaueHud X ¥ QyHKUIUH

INIOTHOCTU HOPMAJIBHOT'O paCIIPpEaACIICHUS C COOTBCTCTBYIOIIUMU IMapaMETpaMHU.

[IpuMepHBIii pe3yiabTaT 4ETBEPTOrO mara
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n=>5m=05,sigma =022 n =10, m =05, sigma = 0.16

25 MAGTHOCTE HEPMANkHOrO NNOTHOCTE HOPMANEHOTO

pacnpensneHua pacnpepeneHua
W= puibopka n3 1000 sHavenuwn CB = puiGopka 3 1000 3nasennin CB

flx)/3HAUEH A BEIGOPKI
fix)/3HaueHMA BoIGOpKH

04 06 04 06
x x

n =50, m =05, sigma = 0.07 n =100, m = 0.5, sigma = 0.05

MAGTHOCTE HOPMANEHOT 8 NAOTHOCTE HOPMANEHOTO

pacnpensneHua pacnpepeneHua
W= puibopka n3 1000 sHavenuwn CB = puiGopka 3 1000 3nasennin CB

n @

w

fix)/sHauEHMa bIBOPKI
flx)sHavenma Bbibopi
IS

04 06
x

n =300, m =035, sigma = 0.03

MAGTHOCTE HOPMANEHOTS
PaCNpensneHis
mmm shi6opka M3 1000 3HaueHui CB

fix)aHavenma Bbibopi

00 02 04 06 08 10
x

5) OcHOBBIBasICh HA MOJIYYCHHBIX pE3yJIbTaTax, CI[CJ'I&IZTG BBIBO:

a) Cpaborana 1 HeHTpalibHas MpeJieNibHas TeopeMa B BallleM ciydae?

0) Kak Bimsier 3HaueHHWe N HA TOYHOCTh TPHUOIMKEHUsS pactpeneneHus X W HOPMaJIbHOTO
pacnpenenenus’?

JlaGopaTopHas padora
3aBHCUMOCTH M HE3aBUCHMOCTD CJIy4YalHbIX BeJTHYUH

3agaum Ha pa3dop
1. Hwmeercs ypHa ¢ 3 OenpiMu U 3 dYepHbIMH Iapamu. [Ipom3BOIUTCS TMOCIIEIOBATEIbHOE
W3BJICUCHHE TIapoB (0€3 BO3BpAIEHUS) JO MEPBOrO MOSBIEHUS Oenmoro mapa; X — Yucio
W3BIICYCHHBIX I1apoB. [lasee W3BIEUYEHHE IIAPOB MPOJOIDKAETCS 1O TEPBOTO TMOSBICHUS
YEpHOTO I1apa; Y — YuCIIo MIapoB, U3BJICUEHHBIX BO BTOPOI cepuu. Tpedyercs COCTaBUTh 3aKOH
pacrpeeseHus IByMepHO ciydaiiHoi Beanaunbl (X;Y).

2. 3akoH pacrpefeieHus CUCTeMbI ciydaiHbix BeauduH (X;Y) 3aman tabmuieil pacnpeneneHus

BEPOSATHOCTEI:
Y
¥ -1 0 1
0 0,01 0,04 0,05
1 0,06 0,24 01
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2 0,05 0,15 0,1
3 0,04 0,07 0,09
Haiinute: a) 3akoHBI pacrpenencHus caydyailHeIX BelnyuH X u Y; 0) 3aKOH pacrpenencHus

Clly4yaiiHOM BenuuuHbl Y npu yciouu, yto X = 0; B) BepostHOCTh cobbithst (X < 2,Y < 1),
UYto nosaydeHHbIE 3aKOHBI paclpeesieHUsl TOBOPAT O 3aBUCUMOCTH CIIy4YaiHbIX BeJTU4uH X U Y?

3aKOH pacrpeelieHst CUCTEMBI CiydaiHbix Benuuud (X;Y) 3aman Tabnuuei pacupeneieHus
BEPOSITHOCTEM:

Y
¥ 0 1 2 3 4 5 6
0 0,202 | 0,174 | 0,113 | 0,062 | 0,049 | 0,023 | 0,004
1 0 0,099 | 0,064 0,04 0,031 0,02 0,006
2 0 0 0,031 | 0,025 | 0,018 | 0,013 | 0,008
3 0 0 0 0,001 | 0,002 | 0,004 | 0,011

Haiinute k03 GUIMEHT KOPPEISINUN CITyYaHbIX BEIMYUH X U Y ¥ KOPPEIALNOHHYIO MAaTPHUILY.
Yro mnoaydeHHbIE pE3yNbTAThl TOBOPAT O KOPPEIMPOBAHHOCTU M 3aBUCUMOCTH CIy4YailHBIX
BeManH X U Y?

JlaGopaTopHas padora
IlepBuunas 06padoTka BoIOOpKkH. ToueuHble OlleHKH

3agaun Ha pa3oop
. B pe3ynbraTe nccienoBaHus morydeHa BEIOOpKa:

9 6 8 7 9 9 7 5 8 10 8 10 10 5 8

6 7 8 9 8 7 6 10 8 8 10 8 6 9 8

Tpebyercs:

1) cocTaBUTh CTATUCTUYECKOE PACIPEICICHUE BHIOOPKM B BHJC TAOJHUIIBI YaCTOT U TaOJIHIIBI
OTHOCHUTEJIbHBIX YacTOT;

2) IMOCTPOUTH IMOJIUTOH YaCTOT U IMOJIMT'OH OTHOCUTCIIbHBIX YaCTOT,

3) HalTH SMIUPHUYCCKYIO QYHKIIUIO paclpeeieH st (CIuTast, YTO U3y4aeMblii KOJMUYCCTBEHHBIH
MIPU3HAK SBISETCS JUCKPETHOMN CITy4ailHOM BEJTMUUHON) U TIOCTPOUTD ee rpaduk;

4) BBIYUCIIUTH BHIOOPOUYHOE CPEIHEE;

5) HaiiTi MOy, MEMAHY U MEIMAHHOE a0COTIOTHOE OTKIOHCHHE;

6) BBIYMCIUTH MCIPABICHHYIO BHIOOPOYHYIO AMCIEPCHIO M HCIPABIECHHOE BHIOOPOYHOE CpeHEe
KBa/IpaTHYECKOE OTKJIOHEHHUE;

7) BBIYMCIUTH BRIOOPOUHBIN KBAHTHIIb MOpsiaka 0,3 U BEIOOPOUHBIN 75%-TTPOIICHTHIIb.

. B pe3ynbraTe nccienoBaHus noiyueHa BpIOOpKa:
24 10 26 21 27 21 26 21 36 37 22 39 40 12 14
22 13 43 44 17 29 25 23 41 11 37 16 15 25 17
23 15 40 27 44 27 22 22 27 18 28 21 29 16 25
19 26 28 27 23 16 38 24 24 41 42 21 10 28 19

Tpebyercs:

1) cocTaBUTh CTaTUCTUYECKOE paclpeeCHUe BHIOOPKH B BHJIE MHTEPBAIBHOW TaOIHIIBI YaCTOT
Y MHTEPBAJIbHON TaOINIbl OTHOCUTENIBHBIX YacTOT;

2) MOCTPOMTh TUCTOTPAMMY YaCTOT U THCTOIPAMMY OTHOCHUTEIIBHBIX YaCTOT;
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3) HalTH SMIHPHUYECKYIO QYHKIUIO PacHpeeeH sl (CUUTasl, YTO U3Y4aeMblii KOJHMYECTBECHHBIN
MIPU3HAK ABISETCSA HEMPEPHIBHOM CIy4aiiHOW BETMYMHON) U TIOCTPOUTH €€ rpaduK;

4) BBIYHCIIUTH BEIOOPOYHOE CPEIHEE;
5) BBIYMCIUTDH TPYHITMPOBAHHYIO MOJY ¥ IPYIIIMPOBAHHYIO MEAHAHY;

6) BBIYMCIUTH BEIOOPOUYHYIO JAUCIIEPCUIO M BEIOOPOYHOE CPEeIHEE KBAAPATUIECKOE OTKIIOHCHHE.
HNuauBuayaibHble 3a1aHUS

3aganmue 1
B pe3ynbrate uiccnenoBanus moiryuaeHa Beioopka. Tpebyercs:

3) COCTaBUTh CTATUCTUYECCKOE paclpe/ieicHHe BBHIOOPKM B BHJIE TAOJHUIBI YacTOT M TaOJIHIIBI
OTHOCHUTEJIbHBIX 4aCTOT;

4) MOCTPOUTD TIOJIUTOH YaCTOT U MOJMIOH OTHOCHUTEIIBHBIX 4acTOT;

5) HaliTH SMIUPHYECKYIO (YHKIMIO pacrpeeicHus (CYMTasi, YTO M3ydaeMblil KOJIMYECTBEHHBIN
MPU3HAK SABISETCS JUCKPETHON CITy4aiiHOM BETMUMHON) U IOCTPOUTH €€ rpaduk;

6) BBIYHCIUTH BHIOOPOYHOE CPEIHEE;

7) HallTH MOy, MEIMaHy U MEIMaHHOE a0COIIOTHOE OTKIIOHCHHUE;

8) BBIUHUCIIUTE UCIIPABJICHHYIO BLI60pO‘IHy10 JUCIICPCHUIO U HUCIIPABJICHHOC BBI60pO‘lHOe cpeaHee
KBaApaTHUICCKOC OTKIIOHCHHUEC,

9) BBIYMCIUTH BHIOOPOYHBIN KBAHTHIIb MTOPSAKA L U BHIOOPOYHBIN P-blif TPOIIEHTHIIb

Bapuanr Bbi0opka

31 31 32 30 30 29 30 29 29 30 30 31 32 29

31 30 30 31 30 33 33 29 31 30 30 31 29 30
Bapwuanr 1 30 30

n=01p=75%

31 28 28 29 28 30 30 29 32 31 30 30 29 31

29 29 30 32 32 30 31 29 31 30 32 30 28 31
Bapuant 2 29 27 30 31 30 32 29 30 32 29 28 30

n=20,2; p=65%

23 24 27 24 26 27 27 24 25 26 25 25 26 23

24 25 26 23 26 25 24 25 25 25 26 23 23 25
Bapuant 3 25 23 26 25 23 24 23 27 24 25 25 24

n=20,3; p=85%

26 25 25 24 24 24 28 23 25 26 25 25 26 25

23 23 25 25 25 23 25 26 24 25 25 26 25 23
Bapuant 4 25 26 25 24 24 24 26

n=04 p=9%

20 21 19 19 22 20 21 20 20 21 20 20 17 19

21 22 22 20 20 21 19 20 21 20 20 19 20 21
Bapuant 5 19 18 19 19 20 21 19

n=20,6; p=25%

19 20 20 22 20 19 20 20 19 19 19 20 20 23

20 17 21 21 19 20 17 21 19 21 19 21 22 22
Bapuant 6 22 19 22 20 20 21 21 20 18 21 22 18

n=20,7;p=35%
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Bapuant BriOoopka
26 24 27 25 25 24 25 27 23 26 25 24 23 25
26 25 25 25 24 24 24 26 28 27 23 25 26 26
Bapuant 7 26 26
n=0,8p=45%
19 20 22 22 19 22 20 17 22 18 20 21 23 19
20 19 20 20 19 22 20 19 21 21 19 20 18 19
Bapuanr 8 21 19
n=209; p=55%
15 14 15 14 15 17 14 15 16 14 14 14 16 15
13 16 13 15 16 15 14 16 16 15 15 14 14 13
Bapuant 9 15 16 16 16 14 16 16 13 13 14 13 15
n=0,15; p = 60%
16 13 16 16 13 15 15 12 16 15 15 16 16 13
15 15 13 14 14 15 13 17 16 14 12 14 17 15
Bapuant 10 14 15 12 15 14 17 16
n =025 p=70%
9 10 12 10 8 10 10 9 10 11 11 9 9 10
9 10 10 8 10 9 10 11 10 9 11 10 9 11
Bapuant 11 11 10 12 7 11 9 9 10 8 12 8 1.1
n = 0,35 p =80%
18 13 17 15 15 15 15 16 11 15 14 15 15 17
15 16 13 16 17 18 16 16 13 15 13 14 16 17
Bapuant 12 15 15
n =045; p =90%
9 11 10 10 8 11 10 9 11 11 8 11 8 9
9 11 8 11 11 12 8 9 10 7 10 11 10 10
Bapwuant 13 10 5 12 9
n =055 p =99%
9 9 9 9 8 7 8 10 11 10 10 8 10 12
9 10 10 10 11 10 10 10 11 11 11 12 10 9
Bapuant 14 10 11 10 13 10 12 12
n = 0,65 p=20%
4 5 7 3 7 5 4 3 4 6 6 5 5 5
5 5 4 6 5 5 5 5 3 5 5 5 3 5§
Bapuan 15 5 5 4 3 2 7 8 5 7 6 3 6
n =075 p=30%
4 5 4 4 5 6 6 7 5 5 6 5 5 6
4 7 2 3 6 4 7 3 4 6 5 5 5 6
BapuanTt 16 4 7 5 5 5 5 5
n = 0,85 p=40%
Bapuasr 17 9 7 10 6 6 6 8 6 9 5 6 8 6
5 6 9 8 9 7 6 10 5 7 5 7 6
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Bapuant BriOoopka
10 5
n=0,95 p=15%
8 4 9 3 7 3 3 4 6 7 8 5 6 6

6 7 6 7 5 4 6 5 6 6 6 7 ) )
Bapuant 18 6 5 8 4 5

n=20,99; p=10%

3aganue 2
B pesynbTaTte uccnenoBanus nojgyueHa BeiOopka. Tpedyercs:

1) cocTaBUTh CTAaTHCTHYECKOE pacHpe/ieiecHue BHIOOPKH B BUJIC MHTEPBAIBHOM TaOIMIBI 4aCTOT U
MHTEPBAIBHOM TAOJIUIIBI OTHOCUTEIBHBIX YaCTOT;

2) MOCTPOUTH TUCTOIPAMMY YACTOT U THCTOIPAMMY OTHOCHTENBHBIX YacTOT;

3) HallTH SMIHUPHYECKYIO (YHKIMIO pacrpeeicHus (CUMTas, 4TO M3ydaeMblil KOJIMYECTBEHHBIN
MIPU3HAK SBISIETCS HEMPEPHIBHON CIyYailHON BETMUMHON) M IOCTPOUTH €€ rpaduk;

4) BBIYMCIIUTH BBIOOPOYHOE CPEIIHEE;

5) BBIYHCIIUTD TPYNITUPOBAHHYIO MOy M IPYIIIUPOBAHHYIO ME/HAHY;

6) BBIYMCIUTH BEIOOPOUHYIO JAUCIIEPCUIO M BEIOOPOYHOE CPEIHEE KBAAPATUIECKOE OTKIOHCHHE.

Bapuanr 1
198 191 193 188 20,2 208 20,7 19,7 196 19,2 209 20,9 20,2
196 204 204 202 204 189 19,7 198 206 20,7 19,7 20,3 19,8
204 203 206 205 204 205 203 205 202 205 20,7 21,0 20,4
208 205 204 206 210 204 204 203 19,7 199 201
Bapmuanr 2
03 04 08 1,2 1,4 19 07 1,3 1 05 09 1,2 1
1,3 06 1 1 1,1 05 1,2 1 1,4 16 05 1,1 1,1
18 03 06 1,1 08 1,2 09 1,4 1,3 1,6 2,7 15 08
0,7 09 1,5 1,3 1,1 1,2 1,8 1,1 1 1,2 09 1,5 1,3
1,1 1,2 1,3
Bapuanr 3
09 079 084 086 08 09 08 08 091 098 091 080 0,87
089 08 0,78 081 08 088 094 08 08 08 091 0,78 0,86
091 09 097 08 079 08 084 09 081 087 091 09 0,82
08 09 08 08 09 09% 098 089 087 099 0,85
Bapmuanr 4
145 146 151 155 16,3 168 179 16,3 145 149 136 154 169
154 143 155 113 155 171 16,8 12,2 152 157 116 16,9 157
17,7 166 16,2 155 128 142 155 16,1 143 165 145 179 178
16,9 11,7 132 149 198 166 179 149 152 173 169
Bapuanr 5
245 268 236 255 222 269 253 241 285 253 241 285 253
246 279 254 213 252 27,7 236 252 268 259 251 263 254
21,3 252 255 257 266 28,2 254 232 266 257 243 268 258
27,1 26,2 259 216 253 251 248 263 249 243 268
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Bapuanr 6
47 72 62 6,7 72 57 177 82 62 52 72 57 672
57 82 57 67 62 57 62 67 52 77 62 72 717
6,7 72 82 62 57 62 77 67 72 57 67 82 717
82 47 87 42 87 62 67 62 72 49 55

Bapuant 7
425 438 448 453 454 441 452 439 416 427 459 4,48 456
413 451 431 427 487 432 449 4,74 417 466 4,92 448 4,68
445 4,12 469 428 4,74 455 428 454 451 477 4,71 4,78 4,13
451 4,42 436 445 432 417 4,79 4,13 452 4,73 4,95

Bapuanr 8
369 35 352 368 349 358 359 354 335 369 387 367 3,79
3,75 343 350 357 353 349 368 336 363 351 399 390 3,53
350 355 340 3,73 3,72 353 342 372 368 346 346 336 3,37
353 348 3,70 3,48 368 346 361 357 347 3,74 347

Bapuanrt 9
192 181 184 182 186 189 190 184 185 193 183 18,7 188
191 189 193 184 19,2 182 18,7 195 187 191 18,7 191 196
186 188 193 188 190 195 189 190 198 19,7 194 193 191
198 189 19,7 185 190 199 192 191 186 195 19,6

Bapuant 10
368 32 394 363 354 373 347 39 283 413 36,1 373 322
385 342 372 306 373 352 369 343 352 308 36 393 327
346 368 391 295 304 352 365 382 40,2 368 393 32,7 371
293 284 40,2 348 372 326 41 404 283 348 3972

Bapuant 11
83 72 62 67 73 57 17 82 61 72 53 57 67
63 54 82 75 62 59 62 67 52 74 65 51 65
7“1 67 73 62 72 66 65 57 6 6,7 79 62 6,7
4,7 87 7 69 47 87 42 68 49 6,7 52

Bapuanr 12
1,22 113 116 1,12 101 106 105 11 111 113 1,2 1,03 1,04
108 11 115 1,11 1,02 1,04 107 122 114 105 107 11 1,1
1,13 114 115 106 122 119 113 112 116 119 117 1,19 11
1,15 116 113 11 114 119 121 117 1,18 123 11

Bapuanr 13
40,2 409 40,3 403 40 406 39,7 396 405 399 403 40,3 40,7
409 411 405 396 40 402 405 398 40,1 403 402 40 406
40,4 40,2 40,1 40,7 399 405 394 406 403 406 405 40,1 401
40,1 406 399 41 399 405 398 40,1 40,1 403 409

Bapmuanr 14
61,2 616 61 61 60,7 606 604 603 612 606 61 609 609
616 602 612 603 607 609 612 605 608 61 609 608 608
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61,1 609 608 614 606 612 601 613 61 613 61,2 609 612

603 61,3 606 61,7 606 612 605 608 608 61 61,6

Bapuanr 15

385 37 425 30 35 33 29 42 305 43 59 57 47
415 34 31 45 475 51 37 41 435 48 60 22 37,5
23 335 38 405 445 56 40 46 50 45 38 45 52

61 40 515 39 55 395 46,5 56 39 46 40

3ananme 3

1.

Nzyunre daiin PaGora c BRIGOPKOM.ipynb (OTKpHITH yepe3 Jupyter Notebook).

2. Ha Python (B ogaOoM datise)

1) Co3aats aBe BRIOOPKHU U3 FEHEPAIBbHON COBOKYITHOCTH, 00pa30BaHHOW 3HAYCHUSIMH TUCKPETHO
pacripe/ielIeHHONW CllydyalfHOM BENUYMHBI (JIMCKPETHOE pACHpelesieHHe M €ro InapaMeTphbl
BHLIOpaTh CaMOCTOATENLHOY): OfHY BBIOOPKY Majnoro oovema (n < 30) M oAHy BHIOOPKY
6onbmoro oosema (n >> 30)2.

Jnst kaxpoit BeIOOpKH (TpaduKu 7Sl IEpBOM M BTOPOIl BEIOOPKHM pacrioyiarath psijioM, Ha OJHOM

«IOJITTOKKE):

2) ITocTpOUTH MOIUIOH YacTOT.

3) [locTpOUTh  TMOMMIOH OTHOCHTENBHBIX YaCTOT UM  TCOPETUYECKHH MHOTOYTOJbHUK
pacmpesesieHust Ha OJJHOM Tpaduke.

4) Hanucath (yHKIUIO ISl BEIYUCIICHUS 3HAUCHUI SMITUPHYECKOM QYHKIMHK pactipeaescHus. Ha
OJTHOM TpaduKe MOCTPOUTH SMIUPUUYECKYIO U TEOPETUUYECKYIO QYHKIIHIO PacIIpeIesICHUsL.

3. Ha Python (B Tom e (aiine)

1) Co3nate 1B BBIOOPDKM U3 TCHEPAIbHOW COBOKYMHOCTH, OOpa30BaHHOW 3HAYCHHUSIMHU
HENPEPBIBHO PACIPENEICHHON CIIy4ailHON BEJIMYMHBI (HENPEPHIBHOE PACHpPEEICHUE U €ro
MapamMeTphl BHIOPATh CAMOCTOSTENHHO): OHY BHIGOPKY Manmoro o6bema (n < 30) u omHy
BBIOOPKY Oobioro oowsema (n > 30).

Jnst kaxaoit BeIOOpKU (Tpaduku 17st IepBOM M BTOPOIl BBIOOPKH pacrojiaraTb psJoM, Ha OJJHOU

«TOJITOXKKE):

2) TTocTpouTh TUCTOTPAMMY YaCTOT.

3) IlocTpouTh THCTOrpaMMy OTHOCHUTEIBHBIX YaCTOT M  TEOPETHYECKYI  IUIOTHOCTb
pacripeielIeHusl Ha 0JTHOM rpaduke.

4) Ha ogHOM rpaduke NOCTPOUTH SMIHUPHUYECKYIO U TEOPETUIECKYIO (DYHKIIUIO pacTIpeIeIICHNSI.

3aganmue 4

1. U3yuute daitn ToueuHble CTaTUCTUUECKMUE OLEeHKM.ipynb (OTKpHITh yepes Jupyter
Notebook).

2. Ha Python (B To e ¢aiine), ast co3naHHbpIX B 3a1aHuu 3 BHIOOPOK

1) BBIYMCIUTH BEIOOPOYHOE CPEIHEE, MOIY M ME/IUAHY;
2) mpuHUMas BO BHHMAaHHE pa3Mep BBIOOPKH, BBIYUCIHTH BBIOOPOYHYIO HCIICPCUIO WU
HCTIPABJIEHHYIO BEHIOOPOYHYIO TUCIIEPCHIO;

! Kpome pacnipenienenus BepHy Ui 1 GHHOMUATBLHOTO PACTIPEIEIEHUS
2 Jlyuwe B3sTh 3HaueHue n = 100
3 Kpome HOpMaJIbHOTO 3aKOHA pacpe/ieNeH s
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3) nmpuHUMas BO BHUMaHUE Pa3Mep BBIOOPKH, BBIYMCIUTH BEIOOPOYHOE CPEAHEE KBaPATHYECKOE

OTKJIOHEHHE WUJIM MCIIPABICHHOE BRIOOPOUHOE CPEHEE KBAIPATHUECKOE OTKIOHCHHE.
4) BBIYUCIINTH BBHIOOPOYHBIA KBAHTWUJIb MOPSIKA N U BBHIOOPOYHBINA P-bIil MPOIEHTHIb (N U P
yKa3aHsbl B 3a7aHuu 1).

JlabopaTopnasi pabora
HNuTepBaibHbIE OLIEHKH

3agauu Ha pa3oop
Beibopka w3 Oonpmioit maptum  dnektponamm  cogepxkur 100  mamm.  CpemHsist
MIPOJIOJDKUTEIILHOCTh TOPEHUS JaMIlbl BBIOOpKH okasanack paBHOoM 1000 wacos. Haiitm ¢
HageKHOCTRIO 0,95 mOBepUTENbHBIM MHTEPBAI IS CPEOHEH MPOJOIKUTEIHBHOCTH TOPCHUS
Jamnbl  BCeH MapTHUM, €CIM HW3BECTHO, YTO CpEeAHEE KBaJApaTHUYECKOE OTKJIOHEHHUE
NPOJOKUTENIFHOCTH  TOopeHus Jsammbl  paBHO 40 wacam. Ilpenmomaraercs, d4To
MPOJIOJDKUTENIEHOCTh TOPEHUS JIaMII pacIipeieieHa HOPMaJIbHO.
Haiitn MUHUMabHBIN 00bEM BBIOOPKH, ITPU KOTOPOM € HaAC)KHOCTHIO 0,975 TOYHOCTPH OIICHKH
MaTeMaTHUYECKOT0 0XKHJIaHUs T€HEPATbHOM COBOKYITHOCTH 11O BBIOOPOUYHOM cpeaHeit pasHa 0,3,
€CIM M3BECTHO CpeIHEee KBaJIpaTHYECKOE OTKIOHEHWE 1,2 HOPMaIbHO pacmpenerieHHOM
reHepaabHOU COBOKYITHOCTH.
[To naHHBIM JEBSITH HE3aBHCUMBIX DPABHOTOYHBIX W3MEPEHHNH HEKOTOPOW (U3UUYECKOM
BEJIMYMHBI HallJIEHBI CpeiHEee apupMeTHIecKoe pe3ynbTaToB u3Mepenuii 30,1 u ucnpasieHHOe
cpeaHee KBaJIpaTHuecKoe OTKIOHEeHUE 6. OLleHUTh HCTUHHOE 3HAU€HUE U3MEPSEMON BETMUNHBI
C TIOMOIIBIO JIOBEPUTEIBLHOTO HWHTEpBaia ¢ HajaexkHocteio 0,99. Ilpenmonaraercs, 4To
pe3ynbTaThl U3MEPEHUH paclpeeeHbl HOPMAIBHO.

3 FeHepaﬂBHOﬁ COBOKYITHOCTH HU3BJICUYCHA BBI60pKa

x, | 2 | 1 2 3 4 5

n, | 2 1 2 2 2 1
OI_ICHI/ITL C HaACKHOCTBHIO 0,95 MaTEeMaTUYICCKOC OXUJAAHUC HOPMAJIIBHO PACIPEACIICHHOI'O

IpHU3HAKa reHepaibHON COBOKYITHOCTH 110 BHIOOPOYHOW CpeAHEN PU OMOIIH I0BEPUTEIBLHOTO
WHTEpBaja.

[To panHbBIM BBIOOPKHM oOObeMa 9 HaliieH JOBEpPUTENbHbI MHTEpBal JJs OLEHKHU
MaTE€MaTU4YeCKOro OXKHMJIAaHHWS HOPMAJIBHO PACIPENECICHHOIO IPU3HAKa TI'e€HEpPaJbHOU
coBokymHOCTH: 25,38 < m < 34,82. Haiitn HaIe’)KHOCTD TTOJTydEHHOM HHTEPBAJLHOM OIICHKH,
€CIIM M3BECTHO, YTO «HUCIPABICHHOE» BBIOOPOYHOE CpeHee KBaJApPaTHUECKOE OTKIOHEHHE
paBHO 6.

[TpousBeneno 12 m3mepenuit oqaum npudopom (0e3 cucreMaTH4ecKor OMMOKH) HEKOTOpOM
¢bu3nyecKkoil BETUMYMHBI, IMPHUYEM HCIPABICHHOE CpeHee KBaJpaTHUYeCKOe OTKJIOHEHHE
CllyyaliHBIX OIIMOOK H3MepeHui okaszanoch paBHbIM 0,6. Haiitu TouHOCTh mpubOpa c
HazaexxHocTbio 0,99. [Ipennonaraercs, 4To pe3ybTaThl U3BMEPEHUM PACIIPENETIEHBI HOPMAIIBHO.
Haiitu MunumaneHelii 005eM BBIOOPKH, IIPU KOTOPOM C HaJIe)KHOCTBIO 0,95 TOYHOCTH OLIEHKH
CPEHETO KBaJpaTHUYECKOIO OTKJIOHEHUS HOPMAaJbHO paCHpPEIEIIEHHON TI€HEepalbHOU
COBOKyNMHOCTH paBHa 0,528, ecnu M3BECTHO, YTO «HCIIPABIEHHOE» BBHIOOPOUYHOE CpeHee
KBaJpaTUYECKOE OTKJIOHEHHE paBHO 1,2.

ITo manHbIM BBIOOPKH 00BbeMa 12 ObLT HAliICH TOBEPHUTEIIbHBIA HHTEPBAJI JJI OIICHKU CPETHETO
KBaJpaTUYECKOI0 OTKJIOHEHUS HOPMAIbHO pACIpEeAe]eHHOrO0 IpU3HAaKa TIEHEPaJIbHOU
coBokynHocTH: 0,06 < 0 < 1,14. HailTu HagexKHOCTh MOJYYEHHON MHTEPBAIILHOM OLICHKH.
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NuauBuayaabHble 3a1aHUs

3ananme 1 (uHTEepBaJbHAs OIEHKAa [ MATEMaTHYECKOrO OXHUAAHUS MM  HOPMAaJbHO
pacripeienieHHoro npusHaka X)

Bapuant 3agaua

[To nanHBIM BEIOOpKH 0OBeMa 45 HaliJieH TOBEPUTEIIbHBIA HHTEPBAJ JJISI OIEHKH
MaTEeMaTUYeCKOr0  OXHJJIAHHS  HOPMAJIbHO  PAaCHpENCICHHOTO  MpHU3HAKA
Bapuanr 1 resepaibHoi  coBOKynmHocTH: 31,39 <m < 38,61. Hailitu HaaeXHOCTH
MOJTyYEHHOW WHTEPBAIBHON OIEHKH, €CIIM HW3BECTHO, YTO «HCIPABICHHOC)»
BBEIOOPOYHOE CpeiHee KBAAPATUIECKOE OTKIIOHEHUE paBHO 12.

Haiitu MuHMManbHbI 00beM BBIOOPKH, MPU KOTOPOM € HajaexkHocThio 0,999
B , | TOMHOCTb OLCHKH MATEMATHYECKOTO OXKUIAHUA HOPMAIBHO pacpeneaeHHON
apuaHT . . .

P reHepaIbHON COBOKYITHOCTH TI0 BEIOOPOYHOM cpenHel paBHa 2,1, ecii U3BECTHO,

YTO CpeHee KBaJpaTUIeCcCKoe OTKIOHEeHUE paBHO 10.

[To maHHBIM 25 paBHOTOYHBIX HE3aBUCHMBIX U3MEPEHUI HEKOTOPOU (hU3NIECKOI
B 3 | BETHHHHEL HalJIeHbl cpeHee apu(pMeTHIeCKoe pe3ysbTaToB nu3Mepenuid 16,8 u
apuaHT

P «UCTIPABICHHOE» BEIOOPOYHOE Cpe/lHEE KBAAPATHIECKOE OTKIOHEeHHE 6. OLeHnTh

WUCTUHHOE 3HAYCHHE U3MEPSEMON BEITMIMHBI C HaJIe)KHOCTRIO 0,95.

Boibopka w3 Oosbumioil maptuum  comepxkutr 144 uspenusa. Cpepssis
IPOJOKUTEILHOCTh UCTIPAaBHOM pabOThI U3/ B BHIOOPKE OKa3ajlach paBHOM
B 4 480 nusim. Haditu ¢ HagesxxHocThio 0,99 noBepuTeIbHBIN HHTEPBA JISI UCITPABHOM

apHattt paboThl U3JeNui BCeW MapTUH, €CIIM HU3BECTHO, YTO CpEHEE KBaJApaTHYECKOe
OTKJIOHEHHUE UCHpaBHOU paboTsl u3nenuit pasHa 50 nusam. [Ipeanonaraercs, 4ro

MPpOAOJIKUTCIIBHOCTD HCHpaBHOﬁ pa6OTLI b5 6631 (S1305051 pacnpeaciicHa HOpMaJIbHO.

13 renepanbHON COBOKYITHOCTH M3BJI€YEHA BHIOOPKA!
X; -1,5 -1 0 1 1,5 2 3
n; 3 4 2 3 4 2 2

Ouenuts ¢ HazaexHocTeio 0,999 maremaTuyeckoe OXUIJAaHUE HOPMAIbHO

Bapuanr 5

pacnpeaciiCcHHOro  Ipu3HaKa reHepanLHoﬁ COBOKYIIHOCTH € INIOMOLIBIO
JAOBCPUTCIIBHOI'O MHTECpPBAJIA.

[To nanHbIM BBIOOPKH 00BbeMa 20 HaiiieH JOBEPUTENbHbIM MHTEPBAT ISl OLIEHKU
MaTEMaTUYECKOTO  OXKMJIAHUS  HOPMAJIbHO  PAaCHpElElICHHOIO  IpU3HAaKa
BapuanT 6 | reHepanpHOii  coBokynHocTH: 37,33 <m < 52,67. Hailtu HameXHOCTbH
MOJIyYUEHHOM WHTEPBAJIbHON OLEHKH, €CIIM HU3BECTHO, YTO «HMCIPABICHHOE»
BBIOOPOYHOE CPEIHEE KBAIPATHIECKOE OTKJIOHEHHE paBHO 12.

Halitn MuHUManbHBIH 00BbEeM BBIOOPKH, TIPH KOTOPOM C HajexxHOoCcThio 0,925
TOYHOCTh OIIEHKM MAaTeMaTH4eCKOrO OKHIaHHWS HOPMAIbHO pacIpeacieHHON

Bapuanr 7 . . .
reHepaTbHOW COBOKYITHOCTH TI0 BBIOOpOUYHOM cpeaHei paBHa 0,03, ecii H3BECTHO,
YTO Cpe/iHee KBaipaTndeckoe oTkIoHeHue paBHo 0,5.
[To nanHbIM 20 paBHOTOUHBIX HE3aBUCUMBIX U3MEPEHUN HEKOTOPOM (pu3nyecKkoit
B g | BEHIHHEL HaliZieHbl cpefHee apu(MeTHdYecKoe pe3ysbTaToB H3MepeHuil 1,5 u
apuaHT

«HCTIPaBJICHHOE» BBIOOPOYHOE CpefHee KBajapaTudeckoe otkioHenue 0,4.
OLeHUTh HCTUHHOE 3HAYCHHUE U3MEPSIEMON BETMYUHBI ¢ Haae)kHOCTHIO 0,99.

Bapuant 9 | U3 reHepanbHON COBOKYITHOCTH M3BJICYCHA BHIOOpKA:!




Bapuant 3amaua

X; -3 -1 0 1 3 5 6
n; 5 1 1 3 2 2 1
Ouenuts ¢ HagaexkHOCTBIO 0,95 MaTeMaTUyeckoe OXKUJIAHUE HOPMAJIbHO
pacupenesieHHOT0 IMpU3HaKa TeHEePAThbHOM COBOKYMHOCTH C  ITOMOIIBIO
JIOBEPUTEIIHHOTO HHTEPBAJIA.

B pesynbrare usmepenus pocra 225 cTy1eHTOB, 00y4YarOIUXCsl B YHUBEPCUTETE,
0Ka3aJI0Ch, UTO UX CPEHUM pocT paBeH 174 cM. HaiiTu 1oBepUTENbHBIN HHTEPBA
Bapuant 10 | nns  ouenku ¢ HazgexkHoctblo 0,975 cpegHero pocta CTYACHTOB BCEro
YHUBEPCUTETa, €CJIM M3BECTHO, YTO BBIOOPOUHOE CpelHEe KBaJpaTHUeCKOoe
OTKJIOHEHHE POCTa CTYJEHTOB PaBHO 6,5 CM.

[To maHHBIM BBIOOpKH 00OBeMa 25 HalJICH JOBEPUTEIbHBIM HHTEPBAI JIJISl OIICHKU
MaTeMaTU4YeCKOro  OXHUJAHWUS  HOPMAJIbHO  paCHpelIeICHHOr0  IpU3HaKa
Bapuant 11 | renepanpHoii coBokynmHocTH: 1,65 < m < 2,55. HaiiTn Hafe:)KHOCTh MOTy4eHHOM
WHTEPBAJbHON OLIEHKH, €CIIM HW3BECTHO, YTO «HUCIIPABICHHOE» BBIOOPOUYHOE
CpelHee KBaapaThuieckoe oTkiioHeHue pasHo 0,6.

Halitn MUHUMaNbHBIH O00BEM BBIOOPKH, MPHU KOTOPOM C HajaexkHocThio 0,945
TOYHOCTh OIICHKHM MAaTEMaTHYEeCKOTO OXHUIAHHUS HOPMAIBHO PaCHpeIeICHHON

Bapuanr 12 . . .
reHepalbHONW COBOKYITHOCTH IO BBIOOPOYHOI cpefHell paBHa 8, €CM U3BECTHO,
4TO CpeJHee KBAAPAaTUIECKOe OTKIOHEHUE PaBHO 45.
ITo nanHbIM 20 paBHOTOYHBIX HE3aBUCHUMBIX U3MEPEHUN HEKOTOPOH (U3HUECKOM
B 13 BEJIMYMHBI HAW/ICHBI CpeHee apu(METHUIEeCKoe pe3yIbTaToB M3MepeHuit 125 u
apuaHT

«UCITPABIICHHOC» BH60pO‘{H06 CpeaHeEe KBaAPATUYCCKOEC OTKIIOHCHUC 16.
OI_IGHI/ITB HCTUHHOC 3HAYCHHC H3MepHeMOﬁ BCIIMYHHBI C HAACKHOCTBIO 0,999

Bri6opka u3 Gonbiioit naptun conep:kut 256 neraneit. Cpennuil Bec netaneit B
BbIOOpKE oOKazaincs paBHbIM 15 rpammam. Haiftu ¢ Hagexsocthio 0,95
Bapuant 14 | noBeputenbHBIM UHTEpBAN IS Beca JeTalel BCeil MapTHH, €CIH M3BECTHO, YTO
CpelHee KBaJpaTUYeCKOoe OTKJIOHEHHWE BeC JeTaneld paBHO 3,2 TpaMMam.
[Ipenmonaraercs, 4To BeC AeTajiei pacnpeesieH HOpMaIbHO.

13 renepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA!
X; -5 -4 -2 -1 0 2 3
n; 2 1 1 5 5 3 3

Ouenutb ¢ HajgexHocThio 0,99 MareMarnueckoe OXUJAHUE HOPMAIbHO
pacupeneNeHHOro IpU3HaKa TIEeHEepPAIbHOM COBOKYNHOCTH C  TOMOIIBIO

Bapwanr 15

JOBCPUTCIIBHOI'O MHTCpPBAJIa.

3ana}me 2 (I/IHTepBaJ'II)Haﬂ OCHKa I CPCOHETO KBAAPAaTHYCCKOTO OTKIIOHCHHA O HOPMAJIIBHO
pacmpeieseHHoro npu3Haka X)

Bapuant 3amaua

Bribopka u3 Gombioil maptuu coaepxut 15 mzpenuit. [To gaHHBIM BBIOOPKH

BapI/IaHTl «UCIIPABJIICHHOC» CPCAHCC KBAAPATUUCCKOC OTKJIIOHCHUC BPCMCHU HCHpaBHOf/'I

paboThl m3aenuil okazainoch paBHbIM 46 nusMm. Haittu ¢ magexuoctsio 0,999

[[OBepI/ITeJIBHBII\/'I HUHTCpBAJI JId CpCAHCIO0 KBAaAPATUUYCCKOIO OTKIOHCHHA
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Bapuant

3agaua

UCIpaBHON pabOThl U3AENUN MAPTUH, €CITU U3BECTHO, YTO MPOJOIKUTEILHOCTD
UCTPaBHOW pabOTHI M3/IENUI pactpeieneHa HOPMaIbHO.

Bapuanr 2

[To nanabIM BBIOOpKH 00BeMa 100 ObLT HAlIEH TOBEPUTEIHHBIA HHTEPBAI IS
OLICHKH CPEJHEro KBAJPAaTUYECKOTO OTKIOHEHUSI HOPMAJIBHO PACIIPEAEICHHOTO
IIpU3HaKa TreHepalbHOM coBokKynmHocTH: 12,832 < 0 < 19,168. Haiitu
HAJIC)KHOCTh NOJIYYEHHOW MHTEPBAJIbHON OLCHKHU.

Bapuant 3

W3 renepanbHON COBOKYITHOCTH U3BJIE€UEHA BHIOOPKA:
X; -1 -0,5 0 1 2 4
n; 2 4 2 4 6 2

Ouenuts ¢ HagexkHocTtbio 0,95 cpeaHee KBagpaTHUEeCKOE€ OTKIOHEHUE

HOpPMAJIbHO PAacHpelelCHHOIO IPU3HAKA TIE€HEPAIbHOM COBOKYIHOCTH C
IIOMOUIBIO JOBEPUTEILHOIO UHTEPBAIA.

Bapuanr 4

Haiitu MuHMManbHBIM 00bEM BBIOOPKH, MPH KOTOPOM ¢ HaaekHOCThIO 0,999
TOYHOCTb OLEHKH CPEIHEro KBaJpAaTUYECKOTO OTKJIOHEHHUS HOPMaJIbHO
pacrpeiefieHHOM TeHEepalbHOM COBOKYITHOCTH paBHA 12, eciiv W3BECTHO, YTO
«HUCIIPaBJICHHOEY» BRIOOPOYHOE Cpe/iHee KBaAPaTUIECKOe OTKIIOHEHHE PaBHO 7,5.

Bapuanr 5

[Tpousseneno 18 namepenunii ogHUM MpuOOpPOM (0€3 CUCTEMAaTHUECKOM OITMOKN)
HEKOTOPO# (pr3MyYecKol BETUYMHBI, MPUYEM «HCIPABICHHOE» BBIOOPOYHOE
CpellHEee KBaIpaTHYECKOE OTKIOHEHUE 0Ka3aJIoCh paBHBIM 12,4, HaifTi TOUHOCTH
npubopa ¢ Hagexnocteio 0,99. Ilpeamnonaraercs, 4YTo pe3yabTaThl U3MEPEHUN
pacnpeesieHbl HOPMAJIbHO.

BapuanT 6

Haiitu mMuHuManbHBIH 00BEM BBIOOPKH, MPU KOTOPOM € HajexxHOCThiO 0,95
JIOBEPUTENbHBIN HHTEPBAJI ISl OLIEHKH CPEHETO KBaJPaTHUECKOT0 OTKJIOHEHUS
HOpPMAaJIbHO PpACHpe/eIeHHOr0 MpU3HAKa I'eHEPaJbHONW COBOKYMHOCTH OyneT
nMeTh BU: 21,24 < 0 < 26,76.

Bapuant 7

OTnmen TEXHHYECKOTO KOHTPOJS TPOBEpSET BTYIKH HAa COOTBETCTBHE
crangaptam. 3 6omb110ii maptun 66u10 BEIOpaHO U 00ciienoBaHo 35 BTys0K. B
pe3yiabTare OBUIO HAWIEHO «UCHPABICHHOE» CpEJHEe KBaJpaTHYeCKOe
OTKJIOHEHHWE JTuaMeTpoB BTyJok — 1,2 mm. Haiitm c¢ mHamexHocthio 0,999
JOBEPHUTENBHBI WHTEPBAI IS CPEIHEro KBAJAPATHYECKOTO OTKIIOHEHUS
JIMaMEeTPOB BTYJIOK BO Bcel mapTtud. [Ipemmonaraercs, 4To TUaMeTphl BTYJIOK
pacripeieieHbl HOpMaJIbHO.

Bapnanr 8

Haiitn HageXxHOCTh, MPU KOTOPO TOYHOCTH OLIEHKH CPETHETO KBAIPATUUECKOTO
OTKJIOHEHHSI HOPMAJbHO pPaCHpEICICHHON T€HEPATbHOM COBOKYIHOCTH JJIst
BBEIOOpPKH 0oOBeMa 9 OynmeT paBHa 6, €CIM W3BECTHO, UYTO «HCIIPABICHHOEC)
BBIOOPOYHOE CpeiHEe KBAPATHIECKOE OTKIIOHEHUE PAaBHO S.

Bapuant 9

[To manHbIM BBEIOOpPKH O0OBeMa S50 ObLT HaWIEH MOBEPHUTEIBHBIM MHTEPBAI IS
OIICHKH CPETHET0 KBaIPAaTHUECKOTO OTKJIOHECHUS HOPMAJIHHO PaCIpe/IeIICHHOTO
NMpHU3HAaKa TeHepambHOH coBokymHocTH: 11,455 < o0 < 17,545. Haiitn
HAJE)KHOCTh MOTYYCHHON HHTEPBATBHON OLIEHKH.

Bapuanr 10

N3 renepanbHOM COBOKYITHOCTH M3BJIEUE€HA BRIOOPKA:
X -3 -2 -1,5 -1 0 0,5
n; 1 2 1 1 1 2 1 1
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Bapuant 3amaua

Ouenuts ¢ HagexHocTtbio 0,999 cpenHee KBagpaTUueCcKoe OTKIOHEHUE
HOPMaJbHO PACIPEAEICHHOIO IIPU3HAKAa TI'E€HEPAJbHON COBOKYIHOCTH C
MIOMOIIIBIO JOBEPUTEILHOTO HHTEPBAJIA.

Ha amanuTtuyeckux Becax B3BeIIEHBI 8 mpod XMMHUYECKOro BemiecTBa (6e3
CHCTEMAaTUYEeCKON OIIMOKH), MPUUYEM «HCIIPABICHHOE» BBIOOPOUYHOE CpeIHEe
Bapuanr 11 KBa/IpaTUYECKOE OTKIOHEHUE OKa3aochk paBHbIM 0,9 mr. Halitu TO4HOCTB BECOB
c wHanexHocteio 0,999. Ilpenmonaraercs, YTO pe3yabTaTbl H3MEPEHUH
pacmpeznenaeHbl HOPMaJIbHO.

Bri6opka u3 Gonbmioil maptuu coaeput 25 neraneit. [lo maHHBIM BBIOOPKH
«UCHIPABJICHHOE» CpelHee KBagpaTUUYeCKOe OTKIOHEHHWE Beca JeTajei
Bapuanr 12 okasasioch paBHbIM 1,3 rpamma. Haiitu ¢ Hagexxnocteio 0,99 moBepuTenbHBIN
MHTEpBAJl JUIsl CPEHET0 KBaJIpaTHUYECKOro OTKJIOHEHHUS Beca JleTalel MmapTHH,
€CJIM U3BECTHO, YTO BEC JeTajeil pacnpe/esieH HOpMaIbHO.

HaiiTu MUHUMaNbHBIH 00BEM BBIOOPKH, IMPU KOTOPOM C HajaekHOCThI0 0,95
B |3 | TOHHOCTh OLCHKH CPEHErO KBAIPATHYECKOTO OTKIOHEHWS ~HOPMATLHO
apuaHT . .

pacrpeieieHHON TeHepaIbHON COBOKYITHOCTH paBHa 16,35, eciiu M3BECTHO, YTO

KHUCIIPABJIICHHOC» BbI60pO‘IHO€ CPCAHEC KBAAPATHUUICCKOC OTKIIOHCHUEC PABHO 15.

HaiiTu MUHUMabHBIH 00BEM BBIOOPKH, IMPU KOTOPOM C HajaekHOCThio 0,95
B 14 JOBEPUTEITBHBIN HHTEPBAJI JIJIsl OLICHKH CPETHETO KBAJAPATHUECKOTO OTKIOHEHUS
apuaHT ‘
P HOPMAJILHO PACIPE/ICICHHOrO TMPU3HAKA T'CHEPAJbHOW COBOKYITHOCTH OyneT

nMmets Bua: 0,9315 < 0 < 1,7685.

Haiitn MuHMManbHBI 00BEM BBIOOPKH, NMPH KOTOpPOM ¢ HanexxHocTbio 0,999
B |5 | TOUHOCTb OLCHKH CPEJHErO  KBAPATHYECKOTO OTKIOHEHWS ~HOPMAILHO
apuaHT . .

pacmpe/ielieHHON reHepaabHOU coBOKymHOCTH paBHa 0,92, eciy M3BECTHO, UTO

«HUCTIPABICHHOE» BBIOOPOYHOE CpeIHEe KBaJpaTuIecKoe OTKIoOHeHHe paBHO 0,8.

3aganme 3

Ha Python (B ogroM oaiine)

1) Co3nath 1Be BHIOOPKH W3 T€HEPATbHOW COBOKYITHOCTH, OOpa30BaHHOM 3HAYEHUSMH HOPMAJIbHO
pacmpesieieHHON cay4yailHOW BeIHUuHBI (TapaMeTphl pacipeeieHus BEIOpaTh CaMOCTOATEIHHO
): onHy BBIOOpKY Masioro oobeMa (n < 30) u oHy BEIOOpKY OosbIioro oobema (n >> 30).

2) JInst Kaska0i BBIOOPKHU BBIYHCIIUTH BEIOOPOYHOE CpPEIHEE.

3) Jlnst BBIOOPKH Majioro o0beMa BBIYMCIUTh HCIPABICHHOE BHIOOPOYHOE CPEIHEES KBAIPATHICCKOE
OTKJIOHEHHE.

4) JIns xaxa0il BEIOOPKH BBIYHUCIIUTH JOBEPUTEIbHBIA HHTEPBAI I MATEMAaTHUSCKOTO OXKHIAHHS
m JIBYMS CIOCOOaMH: HETMOCPEICTBEHHO (MeToJ interval) U BBIYMCISAS TOYHOCTH OIEHKU
(meton ppf). B cnmyuae BeIOOpKH Manoro o0bemMa CYUTAaTh CpeiHee KBaPaTUUECKOE OTKIOHEHUE
O HECHU3BCCTHBIM.

5) JInst BBIOOPKHM MaJlor0 O0beMa BBIYUCIUTH JIOBEPUTEIbHBIH HWHTEPBAI JUIS CPEIHETO
KBaApaTHU4ICCKOr0 OTKJIIOHCHUSA O.

JlabGoparopHas padora
Metoa MmoMeHTOB. MeT0 HANOO0JIbIIIEr0 MPAaBA0NOA00UA
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3aganne 1 (METO]] MOMCHTOR)

Bapuant

3agaua

Bapuant 1

Haiitu meToioM MOMEHTOB 1O BBIOOpPKE Xq, X5, ...,X, TOUECUYHBIC OLIEHKHU
HEU3BECTHOI'O MapaMeTpa p TeOMETPUUYECKOro pacnpeaeneHus. Maremaruueckoe
0’KUJAHUE T€OMETPUUYECKOTO PACIIPEAEIEHUS NU3BECTHBI:

1
MX) = E

Bapuanr 2

Haiiftu MeTrosmoM MOMEHTOB IO BBIOOPKE Xi,X3,...,X;, TOUEYHBbIE OLIEHKU
HEHM3BECTHBIX IMapaMeTpoB « W [ pacmnpexaenenus Jlamuaca. Marematuueckoe
O’KUJIaHuE U aucriepcus OeTa-pacipeieNeHus] U3BECTHBI:

2
M(X) = B,D(X) = 27

Bapuant 3

Haiitu meToOM MOMEHTOB 1O BBIOOpPKE X1, X5, ...,X, TOUECUYHBIC OLICHKH
HEU3BECTHBIX TapaMeTpoB W[ HU S  JIOTUCTHYECKOTO  pacHpeieiCHUs.
MaremaTtrueckoe OXUJAHHE W JHUCHEPCHUS JIOTUCTUYECKOTO pPACHpPENCIICHUS

HN3BCCTHBI.
2

i
MX)=uDX) = ?52.

Bapuanr 4

Haiitu MeTonoM MOMEHTOB IO BBIOOPKE Xq,Xy,...,Xp TOUYEUHBIE OLCHKU
HEM3BECTHBIX IMapaMeTpoB @ W [§ ramma-pacrpenerneHus. MaremaTuueckoe
OKHUJaHUE U JUCIEPCUsl TaMMa-pacIipeieICHUs] U3BECTHBI:

p B

Bapwanr 5

HaliTh MeTromoM MOMEHTOB MO BBIOOPKE Xq,Xy,...,X, TOUYEUHYIO OIEHKY
HEU3BECTHOTO mapamerpa n  pacnpeneneHus Crerogenta. Jucnepcus
pacnpeneneHus CThIOJIEHTa U3BECTHA!

D(X) = nnTz

BapuanT 6

HaiitTu meTOoIOM MOMEHTOB TIO BBIOOpPKE Xq, X5, ...,X, TOUECYHBIC OILICHKHU
HEU3BECTHBIX TMapaMeTpoB P MW T OTPUIATENILHOTO OMHOMHUAIBHOTO
pacnpenenieHus. MaTeMaTH4ecKOe OKHIAHUE W JUCIEPCHUS OTPUIIATEIBHOIO
OMHOMHUAIBLHOTO PACTIPEICIICHHS N3BECTHBI:

meoy = TP pigy T P)
p p

Bapuanr 7

HaiitTu MeTogoM MOMEHTOB TIO BBIOOPKE Xq,X3,...,X, TOUYEYHBIC OIEHKH
HEU3BECTHBIX TMMApPAaMETPOB [ W O JIOTHOPMAJIBHOIO  pAaCHpPEICIICHUS.
MaremaTtuueckoe OKHUJIAHUE€ U JIUCIEepPCUsl JIOTHOPMAJIBHOTO pachpeeiaeHus
HU3BECTHBL:

0.2
M(X) = e**Z,D(X) = (e?” — 1)e?#+7",

Bapuanr 8

HaiitTu MeTogoM MOMEHTOB TIO BBIOOPKE Xq,Xy,...,X, TOUYEYHBIC OIEHKH
HEU3BECTHBIX MmapaMeTpoB D u N THIIEPreOMETPUICCKOrO paCIpeIeICHIS
(mapameTp 7N uW3BECTEH). MareMarnyeckoe OXHJIAHHE ¢ JIUCIIEPCHUs
TUIEPreOMETPHUECKOTO PaCIpeIeICHUS U3BECTHBI:
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Bapuant

3agaua

D D
D n=l1—%)(N—n)
M) ===, D(X0) = i N’f)l

BapuanT 9

HaiiTu MeTOZOM MOMEHTOB IO BBIOOPKE Xq,Xs,...,X, TOUYCUHBIC OLCHKU
HEM3BECTHBIX TMapamMeTpoB a Hu [ Oera-pacupenencHus. MaremaTHueckoe
OXHJIaHHE U AUCIIEPCHs OeTa-pacipe/ieiCHNs] H3BECTHBI:

a af
—,D(X) = > :
a+f (a+pB)(a+p+1)

M(X) =

3ananmue 2 (Met

0J1 HAUOOJIBIIIETO MPABIONOA00¥S)

Bapuant

3agaua

Bapnanr 1

['eHepasibHas COBOKYMHOCTh 0Opa3oBaHa cydailHOW BETUYUHON X, TOTYMHEHHON

pacripesiesieHuIo ¢ (QyHKIMEeH BEpOSTHOCTH
PX=x)=0-p)t-p0<p<1lx €N

Haiitu meToioM MaKCUMalIbHOTO MPaBIOMOI00MSI IO BBIOOPKE X1, X3, ..., Xp

OLICHKY HEM3BECTHOIO MapaMeTpa p.

BapuanT 2

['eHepasibHas COBOKYMHOCTh 00pa3oBaHa cy4ailHOW BETUYUHON X, TOTYMHEHHON
pacripesiesieHuIo ¢ (QyHKIMeH BEpOSTHOCTH

PX=x)=p(1-p),0<p<1.
Haiftu MeTomoM MakCHMMalbHOTO MPaBAONOJOOMS IO BBIOOPKE X1, Xy, ..., Xp
OLICHKY HEU3BECTHOT'O IapaMeTpa p.

Bapnanr 3

['enepanbHas COBOKYITHOCTh 00pa3oBaHa CIIy4yaitHOM BETMUUHOMN X, TOTINHEHHOMN
pacrpeesieHuto ¢ QyHKIMen MII0THOCTH

2x _x
f(X)=?e 6,0 >0,x=0.

Haiitu meTooM MaKCUMalbHOTO MPaBIOMOI00MS IO BBIOOPKE X1, X3, ..., Xp
OLICHKY HEM3BECTHOTO MapameTpa 0.

Bapwuanr 4

['enepanbHas COBOKYIMTHOCTh 00pa3oBaHa CIIy4yaitHOM BETUYUHOMN X, TOTIMHEHHOMN

pacnpenenenuio ¢ pyHKIUeN MIOTHOCTH
ke*
f(X) _W'k >0,x=>e.

Haiitn MeTonoM MaKCHMaJIbHOTO MPAaBAONOA00US TIO BBIOOPKE X, Xy, ..., Xn
OIIEHKY HEM3BECTHOTO TTapamerpa k.

Bapuant 5

['enepanbHas COBOKYITHOCTh 00pa30BaHa ClydaifHON BETMUMHON X, MOTYMHEHHON

pacrpeeneHuto ¢ GyHKIMEH MIOTHOCTH
X

. x%e
A S CE

Haiitnu MeTonoM MaKCHMaJbHOTO MPABAONOA00US TIO BBIOOPKE Xq, Xy, ..., Xp

,>0,x=>0.

OIIEHKY HEM3BECTHOTO Mapamerpa f5, ecom a = 1,12.

Bapuanr 6

['enepanbHas COBOKYITHOCTh 00pa30BaHa ClydaifHON BETMUMHON X, MTOTYMHEHHON
pacrpeesieHuo ¢ QyHKIMEeH IUIOTHOCTH

1 _Onx-p?
f(x) =——e 202 ,x>0.

XoV 2T
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Bapuant 3amaua

Haiitnu MeTomoM MaKCHMaJIbHOTO MPAaBAONOA00US TIO BBIOOPKE X, Xy, ..., Xp
OIICHKY HEM3BECTHOTO IMapaMeTpa g, eclid 4 = 3.

['eHepanbHasi COBOKYITHOCTh 00pa3oBaHa ClIy4yaitHON BETMUUHOMN X, TOTIMHEHHOMN
pacrpeaeNieHuIo ¢ GyHKIUEH MITOTHOCTH

1 _(nx—p)?
Bapuant 7 f(x) =——=—e 202 ,x>0.
x

oV 2T

Haiitu MeToqoM MaKCHMMAallbHOTO MPaBIOMNOM00MsS MO BBIOOPKE Xq, Xy, ..., Xp

OLICHKY HEM3BECTHOTO apameTpa U, ecim = 0,5.

JlaGoparopHasi pabora
IIpoBepka craTucTHYeCKUX runore3: kpurepuii [lupcona

3aganue 1 (IuckpeTHOE pacipeneieHue, Tabauia 4acTor)

IIpy naHHOM YpOBHE 3HAYMMOCTHM ( NPOBEPUTb, COIJIACYETCSl JIM THUIOTE3a O XapakTepe
pacnpesiesieHus: TeHepajbHOM COBOKYIHOCTH C AMIMPUYECKUM PACIpPEIEICHUEM HU3BJICUYEHHON U3
3TOW COBOKYITHOCTU BBIOOPKH, HCTIONB3Yys KpuTepuii [Tupcona. J{ns storo:

1) Cuurath TabaMIly 4acTOT U3 cSV ¢aiina.

2) BbYUCIUTD OIICHKH MAapaMETPOB MPEIIOIaraeMoro 3aKoHa pacipeieiCHUs] Ha OCHOBE JTAHHBIX
BBIOOPKU (UCTIONB3YHTE (POPMYIIBL, TOTYUYEHHBIE HA IPEIBIIYILEM JIA00OPATOPHOM 3aHITHH).

3) HOCTpOI/ITB INOJIMTOH OTHOCHUTCJIBHBIX YaCTOT WU MHOI'OYI'OJIBHUK PACIPEACIICHUS Ha OJIHOM
IIJIOCKOCTH.

4) 3anucaTh HYJCBYIO U allbTEPHATHBHYIO THIIOTE3bI.
5) BBIYHCITUTH TEOPETHYECKUE YACTOTHI.
6) PaccuuTaTh HAGMIOMAEMOE 3HAYCHUE KPUTEPHS X 2ye
a) HEMOCPEACTBEHHO 1Mo (hopmyIe,
0) ucnons3ys GyHKIUIO chisquare.
7) BBIYHCIUTH TEOPETHUESCKOE 3HAUCHUE KPUTEPHUS )(I%p, HCIOJIb3Ysl MeTOJl ppt Kiacca chi2 u3
MoayJs stats OubIuoTeKH scipy

8) IlpuHATH WM OTKIIOHUTH HYJEBYIO THIOTE3y HAa OCHOBE IOJIyYCHHBIX pE3yJbTaTOB. BBIBOJ
3aIKCaTh.

B TETpaau 3allUIIUTC OCHOBHBIC MOMCHTHI PCIICHUSA (FI/IHOTCSH, BBIUHUCJICHHBIC TCOPCTUYCCKUC

YaCTOTHI, 3HAYEHHUS ) y6, U X}%p Y UX CpaBHEHHE, BBIBOJ). Berancnenus BoinonHsA0TCS Ha Python.

Bapuant 3anaua

ITpu ypoBHe 3Hauummoctu 0,05 mnpoBepuTh, coryiacyercss U THUIOTE3a O
OMHOMMAJIBHOM paclpeieleHUN TeHEepaTbHONH COBOKYIMHOCTH C AMIMPHYECKUM
pacripesieieHUeM H3BJICYEHHONW M3 ITOM COBOKYITHOCTH BBIOOPKH, IPH YCIOBHH,

yTo m = 9:
Bapuanr 1 x; 0 1 2 3 4
n; 2 13 31 52 51
X; 5 6 7 8
n; 32 12 5 2
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Bapuant 3amaua
IIpu ypoBue 3Hauumoctu 0,05 npoBEepUTH, CcOrJACYETCS JU THUIOTE3a O
pacupeneNeHud TeHepaibHOW COBOKyMHOCTH 10 3akoHy Ilyaccona ¢
Bapuasr 2 | SMIMPUHECKHM pacTipeie/ieHueM W3BJICYCHHOU U3 ATOW COBOKYITHOCTH BBHIOOPKHU:
X 0 1 2 3 4 5 6
n; 332 193 58 13 2 1 1
IIpu ypoBHe 3HaummocTu 0,01 mnpoBepuTh, corjacyercs JM THUIOTE3a O
OMHOMHUAIBLHOM paCIpEACIICHUH T€HEePATbHOM COBOKYITHOCTH C AMIIUPUUYECKUM
pacrpezieieHueM U3BJICUEHHON U3 3TOW COBOKYITHOCTH BBIOOPKHU, IIPU YCIIOBUH,
gyrom = 12:
Bapuant 3 x; 0 1 2 3 4
n; 5 18 53 73 70
X; 5 6 7 8
n; 46 23 9 2 1
IIpu ypoBHe 3Haummoctu 0,01 npoBepuTh, corjmacyercss JM THUIOTE3A O
pacrpeieiecHu TeHEepaJbHOM COBOKYMHOCTHM 10 3akoHy Ilyaccoma ¢
Bapuanr 4 | PMIMPUHECKUM PaCIIPENICcHHEM W3BJICYCHHON U3 ATOW COBOKYITHOCTU BBHIOOPKHU:
X 0 1 2 3 4 5 6 7
n; 246 173 58 16 3 2 1 1
IIpu ypoBHe 3Haummoctu 0,05 npoBepuTh, CcOrJacyercss JU THUIOTE3a O
OMHOMHUATIBHOM paclpeieNeHHH TeHEePabHON COBOKYIMHOCTH C SMIIMPHUYECKUM
pacrpesieieHueM U3BIEYCHHON U3 3TOW COBOKYIHOCTH BBIOOPKHU, IIPU YCIIOBUH,
gyrom = 11:
Bapuanr 5 x; 0 1 2 3 4
n; 2 7 24 43 64
n; 51 38 16 5
IIpu ypoBHe 3Haummoctu 0,05 npoBepuThH, CcOrIacyercss JU THUIOTE3a O
pacupeneneHud TeHEpalbHOW COBOKYHMHOCTHM 1o 3akoHy Ilyaccona c
Bapuant 6 | SMIMPUHECKHM pacTipeieNicHueM W3BJICYEHHOU U3 ATOW COBOKYITHOCTH BBIOOPKH:
X; 0 1 2 3 4 5 6 7
n; 362 278 118 32 6 2 1 1
[Ipu ypoBHe 3Haummoctu 0,01 mnpoBepuTh, coriacyercs Ju THUIOTE3a O
OMHOMHUATBHOM PACIIpPEICTICHIUH IT'eHEPATbHON COBOKYITHOCTH C SMITUPHUECKUM
pacmpesienieHneM U3BJICUEHHON U3 ATON COBOKYITHOCTH BBIOOPKH, TP YCIIOBUH,
yto m = 10:
BapI/IaHT 7 X; 1 2 3 4
n; 1 16 36 38
X; 6 7 8
n; 30 15 6 2 1
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Bapuant 3amaua
IIpu ypoBHe 3Haummoctu 0,01 mnpoBeputh, coryacyercsd JM THIOTE3a O
pacnpe/ielieHud TeHEpaJbHOM COBOKYHNHOCTH 10 3akoHy Ilyaccona c
SMIMPUYECKUM pACIPEICIICHUEM H3BJICUEHHOW M3 OSTOW COBOKYIHOCTH
Bapuanr 8 BBIOOPKH:
X; 0 1 2 3
n; 465 362 128 35 7 2 1
[Ipu ypoBue 3Hauumoctu 0,05 mTpoBEpUTH, COINIACYETCS JM THUIOTE3a O
OMHOMMAJIBHOM paclpeieIeHUN TeHepaIbHON COBOKYITHOCTH € SMIIMPUYECKUM
aclpeielIeHueM U3BJICYEHHON U3 9TON COBOKYITHOCTH BBIOOPKH, ITPH YCIIOBUU
2 2
gyro m = 9:
BapuanT 9 x; 0 1 2 3 4
n; 1 1 1 3 17
X; 5 6 7 8
n; 34 S7 59 37
IIpu ypoBHe 3Hauumoctu 0,05 npoBepuTh, COrjacyercss JM TUIIOTE3a O
pacripelielleHud TeHepaJlbHOM COBOKYNMHOCTH 1o 3akoHy Ilyaccona c
SMIIMUPUYECKUM DPACHpPEICICHUEM H3BJICYEHHOW U3 OSTOH COBOKYIHOCTHU
Bapuant 10 | ppiGopxu:
X; 0 1 2 3 4 5 6
n; 277 278 136 46 9 2 1
IIpu ypoBHe 3Haummoctu 0,01 mnpoBeputh, coryacyercs JM THIOTE3a O
OMHOMMAJIBHOM pacrpeie]IeHUH TeHepaIbHONH COBOKYITHOCTH C SMIMPUYECKUM
pacnpeziesieHueM U3BJIEUEHHOM U3 ATON COBOKYITHOCTH BBIOOPKH, IIPH YCIIOBUH,
ytom = 12:
Bapuant 11 x; 0 1 2 3 4
n; 1 1 1 2 9
X; 5 6 7 8 9
n; 17 42 60 79 68
[Ipn ypoHe 3Haummoctn 0,01 mpoBepuTh, coriacyercs v THUIOTE3a O
paclpeelieHnd TEeHEpaJbHOM COBOKYHMHOCTH 10 3akoHy Ilyaccona c
SMIOUPUYECKUM pACHpPEICICHUEM H3BJICYEHHOW M3 JTOH COBOKYIHOCTH
Bapuanrt 12 | BBIOOpKH:
X; 0 1 2 3 4 5 6 7
n; 363 329 149 45 10 2 1 1
IIpu ypoBHe 3Haummoctu 0,05 mnpoBeputh, coryacyercs JM THIOTE3a O
OMHOMMAJILHOM paclpeie]IeHUH TeHepaIbHONH COBOKYITHOCTH C YMIMPUYECKUM
pacripeielIeHueM U3BJICUEHHON U3 3TOH COBOKYITHOCTH BBIOOPKH, ITPU YCIOBUH,
Bapuanr 13 .
grom = 11:
X; 0 1 2 3 4

n; 3 15 29 56 59
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Bapuant 3amaua
X; 5 6 7 8
n; 43 23 10 2
[Ipu ypoBue 3Hauumoctu 0,05 mTpoBEpUTH, COINIACYETCS JM TUIOTE3a O
pacmpenesNeHnd TeHepalbHOM COBOKYNMHOCTM 1O 3akoHy Ilyaccona c
SMIIUPUYECKUM DPACHPEIEICHUEM H3BICYEHHOM U3 3TOM COBOKYIHOCTH
Bapuanr 14 | ppiGopxu:
X; 0 1 2 3
n; 279 228 110 24 6 2 1
IIpu ypoBHe 3Hauummoctu 0,05 mnpoBeputh, coryiacyercs JM TUIOTE3a O
OMHOMHUATBHOM PACIpPECTICHIH T'eHEPATLHON COBOKYITHOCTH C SMITUPHUECKUM
pacnpeziesieHueM U3BJIEUEHHOM U3 ATOM COBOKYITHOCTH BBIOOPKH, IIPH YCIIOBUH,
yto m = 10:
Bapuanr 15 x; 0 1 2 3 4
n; 5 21 42 46 38
n; 17 7 2 1 1

3ananue 2 (HEpepHIBHOE pacipeielieHue, MHTEepBaIbHas Ta0JIUIla YaCTOT)

IIpy naHHOM YpOBHE 3HAYMMOCTHM ( NPOBEPUTb, COIJIACYETCSl JIM THUIOTE3a O XapakTepe
pacripesieieHus] TeHepaJbHOW COBOKYIHOCTH C SMIIMPUYECKUM paclpe/ie]IeHUeM U3BJICUEHHON U3

3TOM COBOKYITHOCTH BBIOOPKH, UCTIONB3Ys Kputepuii [Tupcona. [{ns storo:

1)
2)

3)
4)
5)
6)

Cunrate Ta0NUIly 4acToT U3 CsVv (aiina.
BbIuuCIuTh OLIEHKH NMapaMeTpoB MPEANoIaraeMoro 3aKkoHa pacrpeieieHnss Ha OCHOBE JIaHHBIX
BBIOOPKU (UCIIOJIB3YHTE (POPMYJIBL, TOJYUYEHHBIE HAa IPEIBIIYILEM JIA0OPATOPHOM 3aHITHH).
[TocTpouThb MOJIMTOH OTHOCUTENBHBIX YaCTOT U KPUBYIO pacIpeieleH s Ha OJTHOM IIIOCKOCTH.
3amnucarh HYJEBYIO U aJIbTEPHATUBHYIO THIIOTE3bI.
BoruncnuTh TEOpETUYECKUE YACTOTHI.
Paccuntath HabII01aeMOE 3HAUECHHE KPUTEPUS Y2, ¢,

a) HerocpeACTBEHHO 1o (opMmyie,

0) ucmons3ys GyHKIUIO chisquare.

7) BbIYHCIHTE TEOPETHICCKOE 3HAYCHHE KPHTEPHS Xy, UCIIONB3Ys METOX ppt Kiacca chi2 us
MoayJs stats OubauoTeku scipy
8) IlpuHATH WM OTKIOHUTH HYJIEBYIO THIIOT€3y HA OCHOBE IOJIYUYECHHBIX PE3yJbTaToOB. BBIBOA

3aluncarTh.

B TETpagnu 3allMIIUTEC OCHOBHBIC MOMCHTBI PCIICHUA (FI/IHOT@SI)I, BBIYHUCJICHHBIC TCOPCTHUYCCKUC

YaCTOTHI, 3HAYCHHUS )2 ¢, U )(}%p U UX CpaBHEHHE, BBIBOJ). Brruncienus BeIMONHIIOTCSA Ha Python.

Bapmuanr 1

[Ipu ypoBHe 3Hauumoctu 0,05 mnpoBepuTh, corjacyercs JM THIOTE3a O PaBHOMEPHOM
pacripesielieHu TeHepaIbHOM COBOKYITHOCTH C SMITUPUYECKUM PACIIpeIeIEHUEM U3BIICUEHHON U3
ATOH COBOKYITHOCTH BBIOOPKH:

[-10; -8)

[-8; -6)

[-6; -4)

[-4; -2)

[-2;0)

[xi; xit1)




57

n; 21 17 24 17 21
[xi; xi+1) | [0;2) [2; 4) [4; 6) [6; 8) [8: 10)
n 19 23 16 24 18

Bapuanr 2

ITpu ypoBHe 3Hauummoctu 0,05 mnpoBepuTh, COMNIACYETCSl JIM TUIOTE3a O I10KAa3aTE€IbHOM
pacrpezieieHuu TeHepabHOI COBOKYITHOCTH C SMIIMPUUYECKUM paclpe/eIeHHeM U3BICUCHHON U3
9TOM COBOKYITHOCTH BBIOOPKHU:

[xi; xi41) | [0; 20) [20; 40) [40; 60) [60; 80) [80; 100)
n; 233 129 62 34 19
[x;; x;+1) | [100;120) | [120;140) | [140;160) | [160; 180) | [180; 200)
n; 11 7 3 1 1
Bapuant 3

IIpu ypoBHe 3Hauumoctu 0,01 mnpoBepuTh, coryiacyercss Ju TUIOTE3a O PaBHOMEPHOM
pacripeie/IeHu TeHepallbHOM COBOKYITHOCTH C SMIIMPUYECKUM PACIIpee/IeHUEM U3BIICUEHHON U3
3TON COBOKYITHOCTU BBIOODPKHU:

[xi; xi41) | [0;5) [5;10) | [10;15) | [15;20) | [20;25)
n; 7 9 14 7 15

[x;; x;4+1) | [25;30) | [30;35) | [35;40) | [40;45) | [45;50)
n; 11 7 13 8 9

Bapuanr 4

IIpu ypoBue 3Haummoctu 0,01 mnpoBepuTh, coriacyercs JM TUNOTE3a O I10Ka3aTeIbHOM
pacnpeneseHny reHepalbHOM COBOKYITHOCTH C SMIIMPUYECKUM pacpe/eIeHeM U3BJICUEHHON U3
3TON COBOKYITHOCTH BBIOOPKHU:

[xi; xi41) | [0;12) [12; 24) [24; 36) [36; 48) [48; 60)
n; 336 149 62 24 16
[x;; x;01) | [60;72) [72; 84) [84; 96) [96;108) | [108; 120)
n; 7 3 1 1 1
Bapuanr S

HpI/I YPOBHC 3HAYNMOCTHU 0,05 MMPOBEPHUTH, CONIACYCTCA JIM THUIIOTE3a O PABHOMCPHOM
pacnpeaciicCHuu FeHepaﬂBHOﬁ COBOKYITHOCTH € OMIIUPHUYCCKUM PACHIPCIACICHUCM HU3BJICUYCHHOM U3
3TOM COBOKYITHOCTH BBIGOpKI/IZ

[xi; xi41) | [-1,5;-0,9) | [-0,9;-0,3) | [-0,3;0,3) [0,3; 0,9) [0,9; 1,5)
n; 9 12 23 10 13
[xi; xi01) | [1,5;2,1) [2,1;2,7) [2,7; 3,3) [3,3; 3,9) [3,9; 4,5)
n; 21 16 22 15 9
Bapuanr 6

IIpn ypoBHe 3Haummoctu 0,05 mnpoBepuTh, COTNIACYETCS U THUIOTE3a O IOKA3aTEIbHOM
pacupeneneHny reHEPATbHON COBOKYITHOCTH C SMIIMPUYECKUM PaCIpEACIICHUEM U3BICYEHHOMN U3
3TON COBOKYITHOCTHU BBIOOPKHU:

[x; xi.0) | [0:25) [25: 50) [50;75) | [75:100) | [100;125)
n; 521 169 62 28 10
[x; x;.1) | [125:150) | [150;175) | [175;200) | [200:225) | [225; 250)
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n;

Bapuanr 7

[Ipu ypoBHe 3Hauumoctu 0,01 mpoBepuTh, coryiacyercss Ju TUIOTE3a O PaBHOMEPHOM
pacnpeiefieHuy FeHEPaIbHOM COBOKYITHOCTH C SMIIMPUYECKUM PaCIIpEACIICHUEM U3BIICUCHHOMN 13

9TOM COBOKYITHOCTH BBIOOPKHU:

[x;; x;41) | [-200;-160) | [-160; -120) [-120; -80) [-80; -40) [-40; 0)
n; 10 9 19 35 36
[Xi; Xit1) [0; 40) [40; 80) [80; 120) [120; 160) [160; 200)
n; 35 12 7 24 13
BapuanTt 8

[Ipu ypoBue 3HaummocTu 0,01 mnpoBepuTh, coriacyercss JM TUNOTE3a O IO0Ka3aTeIbHOM
pacrnpezieieHuu TeHepalbHOM COBOKYITHOCTH C SMIIMPUYECKUM pacrpeielieHneM U3BICUEHHOHN U3

3TOU COBOKYITHOCTH BBI60pKI/IZ

[xi; Xiv1) [0; 26) [26; 52) [52; 78) [78; 104) | [104; 130)
n; 582 304 142 74 51
[x;; x;4+1) | [130; 156) | [156; 182) | [182; 208) | [208; 234) | [234; 260)
n; 28 9 6 3 1
Bapuanr 9

IIpu ypoBHe 3Haummoctu 0,05 mnpoBepuTh, coryiacyercs Ju TUIOTE3a O PaBHOMEPHOM
pacnpeesieHny reHepalbHOM COBOKYITHOCTH C SMIIMPUYECKUM PACpPE/ICICHUEM U3BICUEHHOMN U3
3TON COBOKYITHOCTHU BBIOODPKHU:

[xi; xi41) | [-50;-35) | [-35;-20) | [-20;-5) | [-5;10) | [10;25)
n; 22 29 18 36 23
[x;; x;+1) | [25;40) | [40;55) | [55;70) | [70;85) | [85;100)
n; 25 18 39 19 21
Bapuant 10

ITpu ypoBHe 3Haummoctu 0,05 mNpoBEpUTH, COMIACYETCS JIM TUNOTE3a O II0KAa3aTe€IbHOM
pacnpeeIeHuy TeHEPAIbHON COBOKYITHOCTH C SMIIMPUYECKUM PaCIpEeIIEHNEM U3BICUEHHON U3
ATOH COBOKYITHOCTH BBIOOPKH:

[xi; xiy1) | [0; 15) [15; 30) [30; 45) [45; 60) [60; 75)
n; 584 253 91 38 15
[x:; x;41) | [75;90) [90; 105) | [105;120) | [120;135) | [135; 150)
n; 11 4 2 1 1
Bapmuanr 11

ITpu ypoBHe 3Haummoctu 0,01 mnpoBepuTh, coryacyercs Ju TUIOTE3a O PaBHOMEPHOM
pacrpezieieHuu TeHepabHON COBOKYITHOCTH C SMIIUPUYECKUM pacpeeIeHHEM U3BIICUEHHON U3
3TON COBOKYITHOCTHU BBIOOPKHU:

[x;: x;,1) | [110;116) | [116;122) | [122; 128) | [128;134) | [134; 140)
n; 7 11 12 15 6

[x; x;.1) | [140;146) | [146;152) | [152; 158) | [158; 164) | [164;170)
n; 14 10 11 8 6

BapuanTt 12
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IIpu ypoBue 3Haummoctu 0,01 npoBepuTh, coriacyercss JIM THUIOTE3a O IOKa3aTeJIbHOM
pacrpeziefieHuu TeHepaibHOM COBOKYITHOCTH C SMIIMPUYECKUM pacrpeiesieHneM U3BJICUCHHON U3
9TOM COBOKYITHOCTH BBIOOPKHU:

[xi; Xiv1) [0; 30) [30; 60) [60; 90) [90; 120) [120; 150)
n; 682 360 205 121 66
[x;; x;+1) | [150; 180) | [180; 210) | [210; 240) | [240;270) | [270; 300)
n; 28 16 12 7 3
BapuanTt 13

ITpu ypoBHe 3Haummoctu 0,05 mnpoBepuTh, coryiacyercs Ju TUIOTE3a O PaBHOMEPHOM
pacrpeielIeHU FeHepalbHOW COBOKYITHOCTHU C SMIIMPUYECKUM PACIIPEICIIEHUEM U3BICUEHHON U3

3TOH COBOKYITHOCTH BBIOOPKH:

[x;; xi41) | [10; 14) [14; 18) [18; 22) [22; 26) [26; 30)
n; 24 41 21 29 32
[xi; xi41) | [30; 34) [34; 38) [38; 42) [42; 46) [46; 50)
n; 41 24 33 21 34
Bapuanr 14

IIpu ypoBue 3Hauummoctu 0,01 mnpoBepuTh, coriacyercst JM TUIOTE3a O I10Ka3aTeIbHOM
pacnpenesieHny reHepalbHOM COBOKYITHOCTH C SMIIMPUYECKUM PACpE/ICICHUEM U3BJICUEHHON U3
3TON COBOKYITHOCTHU BBIOODPKHU:

[xi; Xi41) [0; 38) [38; 76) [76; 114) [114; 152) | [152; 190)
n; 1051 510 230 112 o4
[xi; x;41) | [190; 228) | [228; 266) | [266; 304) | [304; 342) | [342; 380)
n; 26 10 4 2 1
Bapuanr 15

HpI/I YPOBHEC 3HAYNMOCTHU 0,01 MMPpOBEPHUTH, CONNIACYCTCA JIM THUIIOTE3a O PABHOMEPHOM
pacnpeaciicCHuu FeHepaﬂBHOﬁ COBOKYITHOCTH C OMITMPHUYCCKUM PACIIPEACIICHUEM HU3BJICUEHHOM U3

3TOM COBOKYITHOCTH BBI60pKI/IZ

[xi; %i41) [0; 14) [14; 28) [28; 42) [42; 56) [56; 70)
n; 20 24 41 34 27
[x;; %;01) | [70; 84) [84; 98) [98; 112) | [112;126) | [126; 140)
n; 30 34 39 31 20

3ananue 3 (HopManbHOE pacipe/eseHne, BIOOpKa)

HpOBCpI/ITB, COTJIaCy€CTCs JIM TUIIOTE3a O HOPMAJIbHOM PACTIPCACICHUN FeHepaﬂBHOﬁ COBOKYITHOCTH
C OMIIMPHUYCCKUM PpacCpeacICHUEM HW3BJICUCHHON M3 ITOHU COBOKYITHOCTH BI)I60pKI/I, HCIIOJIB3YA

kpurtepuit [Iupcona. [{ns storo:

1)
2)
3)

4)
5)
6)
7)

CuutaTh BBIOOPKY U3 CSV (ailna.
[ToacunTaTh YaCTUYHBIE HHTEPBAJIBI U IMIIUPUYECKHE YaCTOTHI.

BbruucnauTh OLEHKH NapaMeTpoB HOPMAJIbHOTO 3aKOHA paclpeiesieHuss Ha OCHOBE JaHHBIX
BBIOOPKU (UCIIONIB3YHTE (POPMYIIBL, TOJYYEHHBIE HAa IPEIBIIYILEM JIA00OPATOPHOM 3aHITHH).

[TocTpouTh rHCTOrpaMMy OTHOCUTEIBHBIX YACTOT U HOPMAJIbHYIO KPUBYIO HA OJHOM IJIOCKOCTH.
3anucaTh HYJEBYIO U aJIbTEPHATUBHYIO TMIIOTE3HI.

BriOparb ypoBeHb 3HAUUMOCTH «.

Bbluncnuth TEOpETHUECKHE YaCTOTHI.
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8) PaccuuTaTh HAOMIOAEMOE 3HAYEHUE KPUTEPHS X mag
a) HerocpeACTBEHHO 1o (opMmyie,
0) ucroab3ys GyHKIUIO chisquare.
9) BbIUKCIHTE TEOPETHICCKOE 3HAYCHHE KPHTEPHS Xg, HCIIONB3Ys METOX ppt Kiacca chi2 us
MOnyJs stats OMOIMOTEKU scipy

10) IpuHATh WM OTKJIOHHUTH HYJIEBYIO THIIOTE3Y Ha OCHOBE IMOJYYECHHBIX PE3yJIbTaToOB. BbHIBOA
3aIncaTh.

B TETpaau 3allruIIUTEC OCHOBHBIEC MOMCHTHI PCHICHUA (FI/IHOTC?)H, YPOBCHb 3HAYMMOCTH,
OMITUPUYCCKHUEC U TCOPCTHYCCKUC YaCTOThI, 3HAYCHUS X§a6ﬂ n XI%p U HUX CPABHCHUC, BBIBOI[).

Beruncnenus BeimonHsroTes Ha Python.

JlaboparopHasi padora
IIpoBepka cTaTHCTHYECKUX THIOTE3

3aganme 1 (cpaBHEHuE [JByX JMCIEPCUM HOPMalbHO PpACHpPENEICHHBIX TI'€HEpPaIbHbBIX
COBOKYITHOCTEH)

BrnaxxHocTs BO3yxa B Kamepe Ui XpaHEHHUs] OMOJIOrHYeCKUX 00pa3i0B KOHTPOIUPYETCs IO IBYM
AJIEKTPOHHBIM THTpoMeTpaM. sl CpaBHEHHsS] TOYHOCTH THTPOMETPOB OBbLIH 3a(UKCHUPOBAHBI MX
nokazanus. [lomydeHHBIE pe3ynbTaThl W3MEpEeHWH 3aduKcupoBaHbl B Tabiuie. MOXHO JH
YTBEp)KJIaTh HAa OCHOBAaHMHM MOJYYECHHBIX JAHHBIX, YTO 00a THTPOMETpa HUMEIOT OJIWHAKOBYIO
TOYHOCTH? UTO TOYHOCTH MEPBOrO FUI'POMETPA BBILIE (HUXKE) TOUHOCTH BTOporo? HM3BecTHO, uTO
cilyyaiiHas BelIMYMHA (BIaKHOCTh BO3lyXa) UMEET HOPMaJIbHOE paclpeieieHue.

1. [Ipu yposue 3Haummoctu « = 0,05 mpoBepbTe HYNEBYIO THIIOTE3y O PABEHCTBE AMCIEPCHUI
Ho: D(X) = D(Y) npu anbrepHatuBHO# runotese H;: D(X) > D(Y) (ecin sg > sj) mm
Hy: D(X) < D(Y) (ecnu sg < s3) o kpureputo duuepa.

Hns sToro:

1) Cuutath BBIOOpKH U3 CSV (aiina.

2) Haiiti 00beMbI BEIOOPOK.

3) Haiitu ucnpaBieHHbIC BBIOOPOYHBIC TUCIEPCUU BEIOOPOK.

4) Haiitu HaOmoqaeM0Oe 3HAUCHHE KPUTEPHs F .6, (He 3a0bIBAliTe MPH BHIYMACICHUN 3HAYCHHSI
KPHUTEpUSI YUeCTh, KaKas M3 WCIPABICHHBIX BBHIOOPOYHBIX THCIEPCHI OONbINe, a Kakas —
MEHBIIIE).

5) Haiitu ctenenu cBoOOIbI 115 pacnpenenenus dumepa — CHemekopa.

6) Hcnonesys meron ppf knacca f, HaliTM KpUTHYECKOE 3HA4YeHHE KpuTepus F, s

IIPAaBOCTOPOHHEHN KPUTHUYECKOU 0OJIACTH.

7) CpaBHI/ITB MMOJITYYCHHBIC Ha6J'IIO,Z[aCMOC U KPUTUUYCCKOC 3HAYCHUC KPUTCPUSL. Ha ocHoBanuu
CpaBHCHHS IMPUHATL UJIN OTKJIOHHUTDH HYJICBYIO 'HIIOTE3Y.

8) Cnenatb BBIBOI.
2. JlomomHHUTENbHO MpU ypoBHE 3HaunMocT @ = 0,05 mpoBepbTe HYJIEBYIO THIIOTE3y O PABEHCTBE
aucnepcuii Hy: D(X) = D(Y) npu anerepHaruBroii runotese Hy: D(X) # D(Y).
JI71st 3TOTO, C YUYETOM TOTO, YTO MYHKTHI 1-5 yXkKe clienansl:
1) Hcnonesys meron ppf kimacca f, HaliTu KpuTHYecKOe 3HaueHHE Kputepus F, s
JIByXCTOPOHHEH KPUTUYECKOH 00IacTu.
2) CpaBHUTPH TOJTy4eHHbIC HAOII0aeMOe U KPUTHUYECKOE 3HaYeHHe Kputepus. Ha ocHoBaHHM
CpaBHEHMSI IPHUHSATH HJIM OTKIIOHUTH HYJIEBYIO THUIIOTE3Y.
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3) Cnaenatb BBIBOI.

3. [IpuHATH UM OTKJIOHWUTH HYJEBYIO THUIIOTE3y HAa OCHOBE MOJYYEHHBIX pe3ylbTaToB. BhIBOJ
3armcarh.
B terpanu 3anummuTe OCHOBHBIE MOMEHTHI PEIICHUs (THUIIOTE3bI, YPOBEHb 3HAUMMOCTH, OOBHEMBI
BBIOOPOK, 3HAUECHHUS MCIIPABIICHHBIX BHIOOPOYHBIX IUCTIEPCHUH, 3HAUECHHUS Fyya6, ¥ F, ¥ MX CPABHEHHE,
BbIBOJ). Bce BhIunciieHus BoIMOMHSIOTCS Ha Python.
3ananume 2 (cpaBHEHHE BBIOOPOYHON CpeaHEH C THUIOTETHYSCKOM CpeaHell HOpMaabHO
pacnpeieieHHON COBOKYITHOCTH, KOT/Ia TUCTIEPCHUs TeHEePaIbHOM COBOKYITHOCTH U3BECTHA)
[TocTaBmIMK NaTYMKOB yTBEPIKAAET, YTO CPEIHUN CPOK MX CIYKOBI paBeH M, yacaMm CO CPEIHHM
KBaJIpaTHUYECKUM OTKJIOHEHHEM o 4acoB. bblna 3akyruieHa nmpoOHas mapTHsl AAaTYUKOB U U3MEpPEH
Cpok ux ciyxObl. [TomydeHHbIe pe3yabTaThl U3MEPEHHs 3aQUKCUPOBaHbI B Tabmuie. MOXHO 11
CUNTaTh HAa OCHOBAHUU IOJIYYCHHBIX JTAaHHBIX, YTO OTKJIIOHEHHs OT OOCIIAaHHOTO CPOKa CITYKObI
00YyCIIOBJICHBI TOJIBKO CITYYaiHBIMU IPUIUHAME?

W3BecTHO, uTO cilyyaiiHasi BeIMUuHa (CPOK CIIYKObI TaTUMKOB) HUMEET HOPMAJILHOE pacipeiesiCHHE.
1. Ilpu ypoBHe 3HaunMoctu a = 0,05 mpoBepbTe HyJIEBYIO TMIOTE3Y O PABEHCTBE I'€HEPAIbHOM

CpPEeIHEW THIIOTETUYECKOMY 3HA4eHUI0 mg Hy: M (Y) = My OpPU ATBTEPHATUBHOM T'MIIOTE3E

Ho: M(X) # my.

[ns aToro:

1) Cuutath BEIOOpPKY U3 CSV (aiiia.

2) Haiit 00beM BBIOOPKH.

3) Haiitu BEIOOpOUYHOE CpeiHEE BHIOOPKH.

4) HaiiTi HaOJIrOJaeMOE 3HAUCHUE KPUTCPHSI Uyyag-

5) Hcnonb3ys meton ppf Kimacca norm, HaWTH KPUTHYECKOE 3HAYECHUE KPHUTEPHUS Uy, IS

JIBYXCTOPOHHEH KPUTHYECKOUN 001acTH.

6) CpaBHI/ITB IMOJTYYCHHBIC Ha6J'IIOI[aCMOG U KPUTHUYCCKOC 3HAUCHUC KPUTCPUS. Ha ocHoBanuu
CpaBHCHUSA IIPUHATH WU OTKJIIOHUTH HYJICBYIO 'HIIOTE3Y.

7) CnenaTh BBIBO/I.

2. JlononHUTENBHO NpHU ypoBHE 3HauMMocTH @ = 0,05 mpoBepbTe HYJIEBYIO THIIOTE3Y O PABEHCTBE
TE€HEPAIBHON CpeAHEN TMIOTETHYECKOMY 3HA4YeHMI0 mg Hy: M (Y ) = My IpHU AIBTEPHATUBHOU
runotese Hy: M (Y) > m, (ecnu xg > mgy) wia Hy: M (Y) < mg (ecnu xg < my). st atoro, ¢
YUETOM TOT0, YTO IYHKTHI 1-4 yiKe clienaHsl:

1) Hcnomb3zys metox ppf Kiacca norm, HaWTH KPHTUYECKOE 3HAYEHME KPUTEPHUS U, IS

IIPABOCTOPOHHEW WJIH_JE€BOCTOPOHHEH KpHTH‘lCCKOfI obmactu (B 3aBUCHUMOCTH OT BHJA

aJIbTEPHATHBHOMN THIIOTE3bI)
2) CpaBHHTBH TOJyYEeHHBIC HAOJOMaeMOE U KPUTHUECKOE 3HaueHHe Kputepus. Ha ocHoBaHuuM
CpaBHEHWMSI IPUHSATH WJIK OTKJIOHUTH HYJICBYIO THIIOTE3Y.
3) Cnenatb BBIBO/I.
3. IlpuHATh WM OTKIOHWUTH HYJEBYIO THIIOTE3y Ha OCHOBE IMOJYYEHHBIX DPE3yJIbTAaTOB. BBIBOA
3amucaTh.
B Terpanu 3anmuinnTe OCHOBHBIC MOMEHTBI PEIICHHUs (THIIOTE3bl, YPOBEHb 3HAYMMOCTH, 3HAYCHUS
Uyagn U Uy ¥ UX CPABHEHHME, BBIBOM). BCe Bhrumcienus BoinmosnHstores Ha Python.

Bapuanr my o Bapuanr mg o
Bapuanr 1 665 70 Bapuant 9 115 10
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Bapuanr my o Bapuant my o

BapuanT 2 330 35 Bapuant 10 | 265 25
Bapuanr 3 100 20 Bapuant 11 | 510 50
Bapuanr 4 535 50 Bapuant 12 | 670 75
Bapuanr 5 220 35 Bapuant 13 | 440 45
BapuanTt 6 230 50 Bapuant 14 | 690 55
Bapuant 7 475 40 Bapuanr 15 | 175 15
BapuanT 8 270 25

3amanue 3 (cpaBHEHHWE BBIOOPOYHON CpemHEH C THUIIOTETHYECKOM CpeaHel HOpMajbHO
pacnpezieieHHON COBOKYITHOCTH, KOT/Ia TUCIIEPCHUs TeHEPaIbHON COBOKYITHOCTH HEM3BECTHA)
[IpoekTHas KOHTpoIUpyeMas JJIMHA JAeTalleld, U3TOTOBISIEMbIX CTAHKOM-aBTOMAaTOM, PaBHA M, MM.
Jliis mpoBepkH, 0O0ecreuynBaeT I CTaHOK MPOEKTHYIO UIMHY, ObUIM OTOOpaHbI M3TOTOBJICHHBIE 32
OJIMH Yac paboThl CTaHKa JAeTadl M u3MepeHa ux JunHa. [lomydeHHbIe pe3ynbTaTbl U3MEPEHHS
3adukcupoBanbl B Tabmuie. MOXHO 1M CYMTATh Ha OCHOBAHWU TMOJNYYEHHBIX JaHHBIX, 4TO
OTKJIOHEHHSI OT MPOEKTHOM JUTMHBI 00YCIOBIEHBI TOJIBKO CIYYalHBIMU MPUIHHAMH?

W3BecTHO, uTO CitydaiiHasi BeJMUMHA (AJTMHA JETaji) UMEeT HOPMaJIbHOE paclpeieieHue.

1. IIpu ypoBue 3HauumocTu a = 0,05 mpoBeprTe HYJIEBYIO THIIOTE3y O PAaBEHCTBE T'€HEPAIbHOMN
CpPEeIHEW THIIOTETUYECKOMY 3HA4eHUI0 mg Hy: M (Y) = My OpPU ATBTEPHATUBHOM T'MIIOTE3E
Ho: M(X) # my.

Ji1s1 aTOrO:
1) CuuTtath BEIOOpPKY U3 CSV (daiiia.
2) Haiiti 00beM BBIOOPKH.
3) Haiiti BEIOOPOYHOE Cpe/iHEE BHIOOPKH.
4) HaiiTi uCTpaBlIeHHOE BEIOOPOYHOE CPEeTHEE KBAIPATUIECKOE OTKIOHEHUE BEIOOPKH.
5) HaiiTu HaOnro1aeMoe 3HAUCHUE KPUTEPHS tyya6, ABYMS CIIOCOOAMU
a) HENmoCPeACTBEHHO 1Mo (hopmyie,
b) wmcnone3ys pyHknmio ttest lsamp.
6) Haiitu umciio creneHei cBo6oIbI K.
7) Ucnonbsys meron ppf kimacca t, HalTH KPUTHYECKOE 3HAYECHHE KPUTEPHS Uy, IS

JBYXCTOPOHHEH KpI/ITI/I‘-ICCKOﬁ o0JacTu.

8) CpaBHHTH MOJNydeHHBbIC HAOIIOJaeMOe U KPUTUYIECKOE 3HaueHue Kputepus. Ha ocHoBaHUM
CPaBHEHUS MPUHATH WU OTKJIOHUTH HYJIEBYIO THIIOTE3Y.

9) CnenaTh BBIBO/I.

2. JIOTIOJIHUTENBHO TIPH ypoBHE 3HaYMMOCcTH o = 0,05 mpoBepbTe HYJIEBYIO TUIIOTE3Y O PAaBEHCTBE
TE€HEPaJIbHON CPEIHEN TMIOTETUYECKOMY 3HAaUeHUI0 my Hy: M ()_( ) = M, OpH aTbTEPHATUBHOU
runoreze Hy: M()_() >my (ecnu xg > mg) win Hy: M(Y) <my (ecmm xg < my) Mo u-
Kpurteputro. /[ 3T0ro, ¢ yueTom TOro, 4To MyHKTHI 1-6 yXKe clienaHsl:

1) Ucnone3ys merox ppf kimacca t, HAWTH KPUTHYECKOE 3HA4YEHUE KpHUTepus t Juis
IIPAaBOCTOPOHHEW WJIM_JICBOCTOPOHHEH KpUTHYECKOl obiacTu (B 3aBHCHMOCTHM OT BHJA

aJIbTEPHATUBHOW TMITIOTE3bI)

2) CpaBHHTH TOJy4CHHBIC HAOIOaeMOe U KPUTHYECKOE 3HaUCHUEe KpuTepus. Ha ocHoBaHuM
CpaBHEHHUS MPUHATH UM OTKJIOHUTH HYJIEBYIO TUIIOTE3Y.
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3) CnenaTh BBIBO/I.

3. [IpuHATH UM OTKJIOHUTH HYJIEBYIO THUIIOTE3y Ha OCHOBE MOJYYEHHBIX pe3ylbTaToB. BnIBOJ
3aIucaTh.

B Terpanu 3anuiivMTe OCHOBHBIE MOMEHTHI pElIeHUs (TUIOTE3bl, YPOBEHb 3HAYUMOCTH, 3HAYCHUS

tuacn M tp M MX CPABHEHHE, BBIBOA). BCe BhUMCIIEHHs BBINOJHAOTCA Ha Python.

Bapuanr mg Bapuaunr my

BapuanT 1 63 BapuanTt 9 13
BapuanT 2 26 BapuanT 10 82

Bapuanr 3 20 Bapuanr 11 61
Bapuanr 4 44 Bapuant 12 20
BapuanT 5 70 BapuanT 13 90
BapuanT 6 76 Bapuanr 14 28
BapuanT 7 92 Bapuanr 15 100
BapuanT 8 28

SaHaHne 4 (CpaBHeHI/Ie ABYX CpCAHUX HOPMAJIbHO pacClpCACICHHBIX TCHECPAJIbHBIX COBOKyTIHOCTCﬁ,
AUCIICPCHU KOTOPBIX HCU3BCCTHBI U O,Z[I/IHaKOBLI)

Ha npou3sBojictBe ncnonb3ytoTcs TexHomorust X u texHosorus Y. Jljis ux cpaBHEHUsS ObUT U3MEPEH
pacxoi ChIpbsl HA €IMHUILY NPOAYKIHH. [lomydeHHBIC pe3ysbTaThl U3MEPEHHS 3aQUKCUPOBAHEI B
tabnuie. MOKHO JIM CUATATh HA OCHOBAHUU MOJIYYEHHBIX ITaHHBIX, YTO MEXY ABYMS TE€XHOJIOTUSIMU
CYILLECTBYIOT 3HAUUMBbIE Pa3JIMuUs IO PACXOAy ChIpbs Ha MPOU3BOACTBO NpoAykiuu? Yrto cpenHuii
pacxo BbIlIe (HIKE) TIPH UCIIOJIE30BAHUN TEXHOJIOTUN X ?

W3BecTHO, YTO ciyvaiiHas BeTUUUHA (PACXO ChIPbs HA SIUHUILY MPOIYKIIUH) UMEET HOPMaJIbHOE

pacnpeeneHue.

1. Ucnone3ys kpurepuit Pumepa, NpoBepbTe TUIOTE3Y O PABEHCTBE T€HEPAIBHBIX AU CIICPCHI.

2. Ilpu yposHe 3Haunmoctu « = 0,05 mpoBepbTe HYJIEBYIO THIIOTE3y O PAaBEHCTBE T'€HEPATHHON
CpenHel TMIOTETHYEeCKOMY 3HaueHuo mgy Hy: M ()_( )=M (7) IpU albTEPHATUBHON THIIOTE3E
Ho: M(X) #+ M(Y).

s atoro:
1) HaiiTi BBIOOPOYHBIE CPEAHUE BBIOOPOK.
2) Haiitu HaOmrojaeMoe 3HaYeHNE KPUTEPHS by, TPEMS CIIOCOOAMH
d) HENOCPeICTBEHHO 1o (opmyie,
b) ucnone3ys pynkuuio ttest indumm ttest ind from stats.
3) Haiitu ymcio creneneit cBo6opI k.
4) Wcnonbsys meron ppf Kiacca t, HalTH KPHTHYECKOE 3HAYECHUE KPUTEPHS Uy, IUIA

JIBYXCTOPOHHEH KPUTHIECKON 00IaCTH.

5) CpaBHI/ITB MOJIYYCHHBIC Ha6J'IIOIlaCMOC U KPUTHUYICCKOC 3HAUCHUC KPUTCPUS. Ha ocnoBanuu
CpaBHCHUA IMPUHATH WU OTKJIIOHUTH HYJICBYIO 'HIIOTC3Y.

6) CnaenaTh BBIBO/I.
3. JlomonHUTENbHO TpH ypoBHE 3HaunMocTu & = 0,05 mpoBepbTe HYJIEBYIO TUTIOTE3Y O PAaBEHCTBE
reHepaIbHOW CpEeIHEN TUIIOTETUYECKOMY 3HAaUeHUI0 My Hy: M (Y) =M (7) MpU AIbTEPHATUBHOM
runotese Hy: M(Y) > M(?) (ecmu Xp >y,) win Hy: M(Y) < M(?) (ecmn xg <y,) no u-

Kputepuio. [y 3Toro, ¢ y4eToM TOro, 4YTO MyHKTHI 1-3 yXKe clenaHbl:
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1) Ucnmone3ys meron ppf Kimacca t, HaWTH KPUTHYECKOS 3HAUYEHHE KpUTEpUSA t IS
[IPABOCTOPOHHEH WIIM_JIEBOCTOPOHHEH KPUTHUYECKOW 001acTH (B 3aBHCHMOCTH OT BHJA

allbTEPHATUBHOM IMITOTE3bI)
2) CpaBHHTH IOJIy4EHHBIE HAOIOAaEMOE M KPUTUUECKOE 3HaUeHHE KpuTepus. Ha ocHoBaHUM
CPaBHEHUS MIPUHATH WU OTKJIIOHUTH HYJIEBYIO THIIOTE3Y.
3) CuenaTh BBIBO/I.
4. TIpyHATH WM OTKJIOHHWTH HYJIEBYIO TMIIOTE3y Ha OCHOBE IIOJYYEHHBIX DPE3yIbTaTOB. BBIBOJ
3aIIMCaTh.
B TCTpaau 3allMIIUTC OCHOBHBLIC MOMCHTHI PCHICHUSA (I‘HHOTG?:BI, YPOBCHb 3HAYHMMOCTH, O6’BCMBI
BBIOOPOK, 3HAUEHHS MCIIPABICHHBIX BEIOOPOUHBIX JUCTIEPCUH, 3HAUEHUSA Fyyy6, 1 Fpy M MIX CpaBHEHHE,
BBIBOJI [1s1 KpuTepus DOuiepa; THIOTE3b], 3HAYCHUS BHIOOPOUHBIX CPEHUX, SHAUCHHUS oy H typ U

UX CpaBHEHHE, BbIBOJ). BCce BhIuKciIeHUS BRINONHSIOTCS Ha Python.

JlabGoparopHasi padora
Koppeasiunonnsblii anaan3

3aganue 1 (koddpdunuent koppensuuu [Tupcona)
Ha ocHOBaHMM ONBITHBIX JAHHBIX TpeOyeTcs:
4. IlocTpouTh 1uarpaMMy paccerBaHHUsI.
5. BpuucnuTh BBIOOPOYHBIM KOA(PGUIMEHT JMHEHHON Koppenauuu Ilupcona u mpoBeputh €ro
3HaYMMOCTb IIpH ypoBHE 3HaunMoctu & = 0,05 aByms cocobamu:
1) HemocpeICTBEHHO MO (GopMyjaM W HCIONb3ys MeToa ppf Kiacca t Juisi KPUTUYECKOTO
3Ha4YeHUs] KPUTEPHUS;
2) WCHoaB3ys METO pearsonr (OTAEIBHO MOTYYNTE 3HAYCHHS BBIOOPOYHOTO KO3 HUIHEeHTa
KOPPEISILIMKU ' | BETMUMHY p — value).
6. Ha ocHOBaHHMM MTOJTyYEHHBIX PE3YJIbTATOB C/IEIATh BBIBOJ.
B Tterpaau 3anummMre OCHOBHBIE MOMEHTHI PEIICHHs (3HAU€HUE BBHIOOPOYHOrO KO3(PQuIMeHTa
KOpPpEeJSALUH, TUIIOTE3bl, SMIIMPUYECKOE U KPUTUUECKOE 3HAUCHUs KpuTepusi, p — value u ypoBeHb
3HAYUMOCTHU, UX CPABHEHHE, BBIBOJIBI).

Bapuanrt 3agauya

Nmerorcss naHHBIE, XapaKTEPU3YIOLIME 3aBUCUMOCTh MEXAY CTOMMOCTBIO X
Bapuanr 1 OCHOBHBIX MPOU3BOJICTBEHHBIX (POHIOB U 00HEMOM Y BallOBOI MPOIYKIIUU TIO
OJIHOTUITHBIM MPEITPUATHSIM.

NwMerorcss JaHHBIE, XapaKTEpU3YIOIIME 3aBUCUMOCTb MEXKAY CTOMMOCTBIO X
Bapuanr 2 (TBIC. MIIH. PY0.) OCHOBHBIX CPEICTB MPEANPHUATHII U MECSYHBIM BBITYCKOM Y
(TBIC. pYy0.) MPOTYKIUH.

Pe3ynbratel u3mepenuil 3aBucuMocTd (ha30BOi mpoHHIIaeMocTH X BOJBI OT

Bapuanr 3
He()TEHACBIIICHHOCTH Y MOPOIBI TPUBEICHBI B TAOJIHIIC.
B 4 JlaHo pacripeneneHue 3aBoI0B 10 MPOU3BOACTBEHHBIM cpeicTBaM X (MIH. pyo.)
apuaHT
P U 10 CYTOYHOM BbIpaboTKe Y (ThIC. pyo.).
B 5 JlaHHBIE HOPMBI pacxoja MOTOPHOTO Maciia Ha yrap u 3ameny Y (1/100 1.1.) oT
apuaHT .
MaKCUMaJIbHOW MOIIHOCTH ABUTaTels X (J1.C.) MPUBEICHBI B TAOJIHIIE.
3aBUCHMOCTh YAETBHOTO MOMEHTa Y (Krc-M/TC) Ha J0JIOTE€ OT OCEBOH
Bapuanr 6

CTaTU4ecKoil Harpy3ku X (Tc) Ha 3a00ii npu OypeHHnu MOpoA 3aJaHa TabIHuIIeH.
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Bapuant

3agaua

Bapuant 7

KoMmanuio mo mpokaTy aBTOMOOWJIEH HWHTEPECYeT 3aBUCHUMOCTh MEXIY
npoberom X aBTOMOOWJIEH W CTOMMOCTBIO Y €XKEMECSYHOrO0 TEXHUYECKOTO
oOciyxuBaHus. /{715 BBIAICHEHUS XapaKTepa STOW CBSA3H ObLTH COOpAHbI IaHHBIE,
MIPUBE/ICHHBIEC B Ta0IHIIE.

Bapuant 8

[Ipu wmccnemoBaHUM 3aBUCHMOCTH MEXAY BBITYCKOM TOTOBOUW MPOIYKIHH Y
(TBIC. PY0.) W DSHEProBOOPYKEHHOCThIO Tpyaa X (kBt/4ac) momydeHbl
CIICAYIOIINE JTaHHBIC.

Bapuant 9

B Tabmuue npuBeneHsl  JaHHBIE,  XapaKTEPU3YIOLUIME  3aBUCUMOCTH
U3pAcXOJOBAHHBIX J0J0T Y (1UT.) nmpu OypeHUU 8 CKBaXXMH B 3aBUCUMOCTHU OT
MEXaHU4eCKOH ckopocTu X (M/C) MPOXOJIKH.

Bapuanr 10

Ckopoctb Y (M/dac) OypeHHs B TBEpJABIX MOpoAax OT Harpy3ku X (aTtm.) Ha
JI0JIOTO XapaKTEpU3yeTCsl CAEAYIOIUMU TaHHBIMH.

BapuanTt 11

3aBUCUMOCTh MEXAY BbIpaOOTKON mnpoxaykuuu X (ThIC. py0.) M 3aTparamu
TOIIMBA Y B YCIOBHBIX €IUHHIIAX XapaKTEPU3YeTCs CIECAYIOIIUMU JaHHBIMU.

Bapuant 12

Nmerorcst qaHHbBIe pacipeIeCHus 3aBOIOB TI0 MTPOU3BOJICTBEHHBIM CPEICTBAM
X (MiH. py0.) ¥ 0 CyTOYHOM BbIpaboTke Y (MiH. pyo.).

Bapuanr 13

3aBUCUMOCTh MEXIy Kod(hduineHToM Y CMEHHOCTH TEXHHKU M €€ CPEeIHUM
Bo3pactoM X no npennpustuio [IMK-7 o0beannenns «CUOKOMIUIEKTMOHTAX
XapaKTEePU3YETCs CICYIOIUMHU JTAHHBIMHU.

Bapuant 14

Hmetorcss nmaHHble 0 peanu3auuy npomayKiuuu X (MIH. py0.) M HaKJIAJHBIX
pacxonax Y (Teic. py0.) Ha peanu3aiuio.

Bapnanr 15

3aBUCUMOCTh JIMHEMHOM HOpMBI pacxoaa TormmBa Y (1) OT MakCHUMalbHOMN
MOIITHOCTH JIBUTATENsl aBTOMOOMIS X (J1.C.) XapaKTepU3yeTcs CIeAyHOIUMHU
JTAHHBIMH.

3ananue 2 (kodpdunuents koppemsiun Cnupmena u Kenpanmna)

Ha ocHOBaHMH ONBITHBIX JaHHBIX Tpe6yeTc;1:

1. Iloctpouth quarpammy pacceuBaHMsL.

2. BpuucnuTh BEIOOPOUYHBIH KOA(PGHUIHUEHT paHroBoil koppemsiuuu CrnupMeHa M MpOBEPUTH €ro

3HAYUMOCTh Tpu ypoBHE 3HaumMocTH a = 0,05, ucnons3ys Meron spearmanr (OTAEITHHO

MOJIyYHTE 3HAUYECHUS BHIOOPOYHOTO KO3 GHUIMEHTa KOPPEIAIIUN P U BETHUUHY p — value).

3. Bpruucnuth BbIOOpOUHBIA K03(uLMEeHT paHroBoil koppensuun KeHpamia u nMpoBepUTh €ro

3HaYUMOCTh Npu ypoBHe 3Hauumoctu a = 0,01, ucnons3ys meroq kendalltau (OTAeNbHO

NOJTYYUTE 3HAUYEHHS BEIOOPOYHOTO KOA(PHUIMEHTa KOPPEISIHU T ¥ BeTHnyuny p — value).

4. Ha ocHoBaHUU IMMOJIYYCHHBIX PC3YJIbTATOB CACIIATh BBIBOIBI.

B rterpamu 3amumiMTe OCHOBHBIE MOMEHTHI pelIeHHUs (3HAUeHHE BBHIOOPOYHBIX KOI(PPHUIMEHTOB

KOoppEIsIun, T'uIoTe3nl, p — value u YPOBCHb 3HAYUMOCTH, UX CPABHCHUC, BLIBO,Z[BI).

Cnucok aureparypsl

OcHoBHas JuTEpaTypa:

1. Konemae, B.A. Teopus BeposiTHOCTE M MaTeMaTHYeCKas CTATHCTHKA!
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yueOHuk 1 By30B / B. A. Konemaes, B. H. Kanununa; nox penaxmueii B. A.

KonemaeB. — 2-¢ m3n. — Mockpa: FOHUTHU-JIAHA, 2017. — 352 ¢c. — ISBN

5-238-00560-1. — TekcT: »NEeKTpOHHBIH // DIEKTPOHHO-OMOTHMOTEUHAS
cucrema IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/71075.html
(mata oOpamenus: 31.05.2020). — Pexkum gocTyma: Uil aBTOPU3HP.
I10JIb30BaTEIIEN

CraTucTrueckue METOJbl aHaiu3a JaHHbIX: yuyeObnuk / JL.M. HuBopoxkuHa,
C.B. Apxenosckuii, A.A. Pyasra [u ap.]; moa oOmi. pea. 1-pa SKOH. Hayk,
npo¢. JI.U. Husopoxkunoit. — Mocksa: PUOP: UHOPA-M, 2016. — 333 c.
— (Bricmiee oOpa3oBaHuUe: bakanaBpuar). —
www.dx.doi.org/10.12737/21064. - ISBN 978-5-369-01612-1. - TekcrT:
anexkTpoHHbit. - URL: https://znanium.com/catalog/product/556760 (nata
oOpamenus: 31.05.2020). — Pexxum 1ocTyna: mo noarnucke

JlonoJIHUTeIbHAS JIUTEpaTypa:
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[TaBnog, C. B. Teopus BeposiTHOCTEN 1 MaTeMaTuyecKasi CTaTUCTUKA : y4eOHOe
nocoobue / C. B. IlaBnoB: yuebHoe mocobue/ C. B. IlaBioB. - Mockaa:
N3parensckuit Llentp PHUOP; MockBa: Uznarensckuui JJom "MHDPA-M",
2010. - Pexxum pmocrtyma: http://znanium.com/catalog.php?bookinfo=217167
(mata obopamenus: 31.05.2020)

CratdcTUYecKWii aHaldW3 JIaHHBIX, MOJICIMPOBAHUE U  HCCIEI0OBaHUE
BEPOSTHOCTHBIX 3akoHOMepHOcTel. KommbrotepHsrii moaxon / Jlemeriko B.1O.,
Jlemenixo C.b., ITocroBanos C.H. u ap. - HoBocubupck: HI'TY, 2011. - 888 c.:
ISBN  978-5-7782-1590-0. -  Tekcr:  anmekrtponubii. -  URL:
https://znanium.com/catalog/product/548140 (nata oopamenus: 31.05.2020). —
PexxuMm noctyma: mo noAmnucke.

Makkunmu, Yac. Python u ananu3 ganubix / Yac Makkuniau; nepeBoj A.
Cnunkuna. — 2-e u3n. — Caparos: I[Ipodob6pazosanue, 2019. — 482 ¢. —
ISBN 978-5-4488-0046-7. — Tekct: DIEKTPOHHBIM // DJIEKTPOHHO-
OubIMoTEeUHAas cucreMa IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/88752.html (mata oOpamenus: 31.05.2020). —
PexxuMm nocryma: 1uist aBTOpU3HP. TTOJIB30BATEIICH.

[Henynpko, B.M. SI3pIk mporpamMmmupoBaHHs BBICOKOTO YypoBHs Python.
OyHKUNUU, CTPYKTYPBI JaHHBIX, TOTIOIHUTEIbHBIE MOIYNIU: yueOHOe Tocooue /
B. M. Illenynpko. — PoctoB-Ha-/ony, Taranpor: N3narensctBo FOxHOTO
dbenepanbHoro yuusepcurera, 2017. — 107 ¢. — ISBN 978-5-9275-2648-2. —
TekcT: 25eKTpoHHBIN // DnexTpoHHO-OMOMnoTeunas cuctema IPR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/87530.html (mara oOGpareHus:
31.05.2020). — Pexwum mocTyna: jisi aBTOPU3UP. MTOJIB30BATENICH.

Moiizec, b.b. Craructuyeckue MeETOJbl KOHTPOJISI KadecTBa W 0OpaboTKa
HKCIIEPUMEHTAIbHBIX JaHHBIX: yueOHoe mocobue / b.b. Moiizec, U.B.

I[InorankoBa, JI.A. Pempko. — Tomck: ToMcCKHiII HOIUTEXHHUYESCKUMN
yauBepcutet, 2016. — 119 c. — ISBN 978-5-4387-0700-4. — Tekcr:
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URL: http://www.iprbookshop.ru/83986.html (mata obpamenus: 31.05.2020).
— Pexxnm noctyna: 1uist aBTOPU3HP. MOIb30BATENEH.

PyGnesa, I'anuna BuktopoBHa. MaremMarnueckas CTAaTUCTHKA: HW3YYCHHE
B3aMMOCBSI3€M MeXAy MpU3HAKaMU: Y4EeOHO-METOAMYECKOEe MOocoOue s
CTYJICHTOB OYHOW (OpMbl OOy4YEHUSI TEXHUYECKUX U HHKEHEPHBIX

cneuuansHoctet / I'. B. Pybnesa; Tiom. roc yH-T. — DJEKTPOH. TEKCTOBBIE
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HNHuTepHeT-pecypcebl:

1.

Hokymenrarus o Python 3: https://docs.python.org/3/

2. Jloxymenrarus 6udaunorek NumPy u SciPy: https://docs.scipy.org/doc/
3. Cnucok GyHKIUH Scipy A1 pabOThI ¢ pa3aMuHbIMU pacipeneieHusmu CB:

http://docs.scipy.org/doc/scipy-0.14.0/reference/stats.html
JoxymenTanus no oubnuoreke Pandas:
http://pandas.pydata.org/pandas-docs/stable/index.html

5. Jlokymenraius o oudamorexke Matplotlib: http://matplotlib.org/
6. llmapramku ajis CEUaIMCTOB MO JaHHBIM:

https://www.datacamp.com/community/data-science-cheatsheets?page=3
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