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ObsacTh NpUMEHeHus

@®onx oueHouyHsix cpeactB (POC) — sBusercs 00s3aTEIbHBIM IMPUIOKEHHEM K paboueit
nporpaMMe JUCHUIUIMHBL «Teopus BEpOSTHOCTEH M MareMaThdeckas CTaTUCTHKa» M 00ecreyuBaeT
NPOBEPKY OCBOCHHS IUIAHUPYEMBIX pe3yJabTaTOB OOydYeHHsS (KOMIETEHUUH W WX HHIUKATOPOB)
HOCPEICTBOM MEPOINPHUATUN TEKYIIEH U IPOMEKYTOYHOM aTTECTallUU 110 TUCLIUITIIMHE.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

HGHBIO CDOHI[a OLCHOYHBIX CPCACTB ABJIACTCA YCTAHOBJICHUC COOTBCTCTBUA YPOBHA
HOATOTOBKH OOydYaromuxcs TpeOoBaHUAM (hefepalbHOrO0 TOCYIApCTBEHHOTO 00pa3oBaTEILHOTO
cTaHaapra.

I[HSI JOCTHXKCHUA MMOCTaBJIICHHOM neiaun CDOHI[OM OLCHOYHBIX CPCACTB IO JUCHUIIIINHC «Teopml
BEPOSTHOCTEH M MaTeMaTHYECKasi CTATUCTHKA» PELIAlOTCs CIEAYIOINE 3aJauu:

— KOHTpOJIb M YIPAaBJICHHE MPOLIECCOM NPHOOpPETeHHS OOYYAIOMUMUCA 3HAHUM, YMEHHHA H
HaBBIKOB MIPEYCMOTPEHHBIX B PaMKaX JaHHOH JUCIUITIHHBL;

— KOHTPOJIb U OLICHKA CTEIIEHW OCBOCHUS KOMIIETCHIIMM IPEIyCMOTPEHHBIX B paMKaX JaHHOU
JMCIUIIITMHBL;

— obecrieueHre COOTBETCTBUS PE3YJIbTaTOB OOyUYeHHs 3aaadaM Oymymield nmpodeccnoHaIbHON
JIeATEIFHOCTH 4Yepe3 COBEPLICHCTBOBAHME TPAJAMLIMOHHBIX W BHEAPEHUE MHHOBAIMOHHBIX METOJOB
o0yudeHus: B 00pa3oBaTeIbHBIN MpolIecC B paMKaxX JaHHOW JUCLUILINHBI.



1. IlepeyeHpb NJIaHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHS 110 JUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesymbrate ocBoenus OIl OakamaBpuata OOYYAIOIIUKCS TOJDKEH OBIAJETH CICIYIOIINMHU

pe3yiabTaTaMu O6y‘IeHI/IH IO JUCHUIIIINHE!

Kon
KOMIIET
eHInH

HaunmenoBanmue KOMIIETCHIIUHN

Kon n HauMeHoOBaHue HHIUKATOPA
JTOCTHKeHHUSI KOMIIeTEeHIIMH

OIIK-3

CnocoOeH MpUMEHSTh pacueTHO-
TEOPETUUECKUE METOMBI IS U3YUCHUS
CBOMCTB BEII[ECTB U MPOIIECCOB C UX
Y4aCTHEM C UCIIOIb30BAHUEM
COBPEMEHHOU BBIYHMCIUTEIBHON
TEXHUKHU

3-OI1K-1 3HaTh PyHIaMEHTATIHHBIE OCHOBBI,
MOJIy4YE€HHBIE B 00JIACTH €CTECTBEHHBIX U
MaTeMaTUYeCKUX HayK.

V-OIIK-1 ymeTph UCoJib30BaTh HA MIPAKTHKE
0a30BbIe 3HAHUS, [TOyYCHHbIE B 001aCTH
€CTECTBEHHBIX U MAaTEMAaTHUECKUX HAYK;
MIPUMEHSITH JUIsl aHAIN3a U 00padOTKH
pe3yNbTaTOB (PU3NYECKUX IKCIIEPUMEHTOB.
B-OIIK-1 BnageTh HaBbIKAMH 0000IIICHNS,
CUHTE3a U aHanu3a 6a30BbIX 3HAHUH,
MOJIYYCHHBIX B 00JIaCTU €CTECTBEHHBIX U
MaTeMaTHUYECKUX HAYK, BJIa/IeTh HAyYHBIM
MHPOBO33PEHUEM

VKE-1

Crioco0€eH UCIIOIb30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX JTUCIUILIHH,
NPUMEHSTh MATEMAaTHIECKOTO aHATH3a U
MOJICTUPOBAHMUS, TEOPETUIECKOTO 1
9KCIIEPUMEHTAIBHOTO HCCIIE0BAHUS B
[IOCTAaBJIEHHBIX 3a7a4ax

3-VKE-1 3HaTh: OCHOBHEIEC 3aKOHEI
€CTECTBEHHOHAYUYHBIX TUCIUIUINH, METOIbI
MaTeMaTHYECKOr0o aHaJIN3a U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEA0BAHUS
V-VYKE-1 ymers: HCIIOJIB30BaTh
MaTeMaTUYECKHE METOIbI B TEXHUUSCKUX
MPUIOKEHUSAX, PACCUUTHIBATH OCHOBHBIE
YHUCJIOBBIE XaPAKTEPUCTUKHU CIyYalHbIX
BEJIMYUH, pellIaTh OCHOBHBIC 3aa4U
MaTe€MaTUYeCKOW CTaTUCTUKH; PElIaTh
TUTIOBBIE PACUETHBIE 3a]]a4l

B-VKE-1 Bnagers: MeTogaMu
MaTEeMaTHYECKOr0 aHaJIn3a 1
MOJICJIMPOBAHUS; METOJAMU PEILICHUS 3a]a4
aHaJIM3a ¥ pacueTa XapaKTEePUCTHK
(U3UYECKUX CUCTEM, OCHOBHBIMU TIPHEMaMU
00paboOTKH HKCIIEPUMEHTAIbHBIX IAHHBIX,
METOJIaMU pabOThI C IPUKIATHBIMH
MIPOTPaMMHBIMHU TIPOTYKTAMU

VYKII-2

Crnioco0eH ucKaTh Hy>KHbIE HCTOYHHUKH
UH(POPMAIUY U TaHHBIC,
BOCIIPUHUMATD, aHAIU3UPOBATb,
3allOMHHATh U Mepe/iaBaTh
UH()OPMALIUIO C HCTIOJIB30BaHHEM
(POBBIX CPEIICTB, a TAKKE C
MTOMOIIIBIO AJITOPUTMOB TIpH paboTe ¢
HOJIYYCHHBIMH M3 PA3THYHBIX
MCTOYHUKOB JTaHHBIMU C IIEJIBIO
3(()EKTUBHOTO HCITOIBL30BAHUS
MOJTY4YeHHON HH(OpMAIIHH JUTS PEIICHUS
3a1a4

3-YKI-2 3uHaTh: MeToIuKU cOopa u
00paboTku nH(MOpPMAIUU C UCTIOJIb30BAHUEM
U(PPOBBIX CPEJICTB, & TAKIKE aKTYyaJIbHBIE
poccuiickue U 3apy0eKHbIE HCTOYHUKHU
uHpopmanuu B chepe npoheccuoHaIbHON
NEeSITeTLHOCTH, TIPUHITHAITHI, METO/IBI 1
CpEZCTBa PELIeHUs CTAaHJApTHBIX 3a]1a4
Ipo¢eCCHOHATIBHOM 1€ TEITLHOCTH €
MCTIOJIb30BaHUEM LIU(POBBIX CPEJICTB U C
Y4€TOM OCHOBHBIX TPEOOBaHUI
nH(OPMAIIMOHHON 0€30MacHOCTH
V-VKI-2 YMeTh: IpUMEHSITh METOJIUKHU




MOMCKa, cOopa u 00paboTKu MHGOPMAITIH; C
HCIIOJIb30BaHNEM ITU(PPOBBIX CPEJICTB,
OCYILECTBIISATh KPUTUYCCKUN aHATIM3 H CUHTE3
uHpOpMaLNH, TTIOJIyYCHHON U3 pa3HbIX
WCTOYHUKOB, M PEIIaTh CTAHJAPTHBIC 3a/1a4H
npoeCCHOHATIBHOMN 1A TETLHOCTH C
UCIIOJIb30BaHUEM U(POBBIX CPEJICTB U C
Y4€TOM OCHOBHBIX TpEOOBaHUI
nH(pOpMaIMOHHOM 0€30MMacHOCTH

B-VYKII-2 Brnanets: MmeTogamu moucka, coopa
1 00pabOTKH, KPUTHYECKOTO aHAITN3a U
CHHTEe3a HH(POPMALIUHU C UCTIOJIH30BAHUEM
UQPPOBBIX CPEIICTB TSI PEILICHHSI
MIOCTABJICHHBIX 3a/1a4, HABBIKAMU ITOATOTOBKU
0030pOB, aHHOTAIN, COCTABJICHUS
pedeparoB, HAYIHBIX JTOKJIAIOB, ITyOIUKAIIAN
u 6ubnuorpaduu mo Hay4yHo-
HCCIIEIOBATEILCKON paboTe ¢
UCIIOJIb30BaHUEM LIU(POBBIX CPEJICTB U C
y4eToM TpeboBaHMi HHPOPMALIMOHHOM
6e30MmacHOCTH

1.2. Smanut hopmuposanua komnemenyuit ¢ npoyecce océoenusn OIl 6akanaspuama

KOMIIOHEHTBI KOMITETEHIIMH, KaK TpaBmWiIo, (HOPMHUPYIOTCS TPH H3YYCHUH HECKOJIBKUX
TUCIUIIMH, a TaKkke B HEMaJoW CTENeHU B Mpolecce MpoxokaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNIbHOU paboThl oOydaromierocs. Bemmonnenne u 3ammura BKP saBnsitorcs Bugom ydeOHOM
JeSTENIbHOCTH, KOTOPBIH 3aBepIaeT mnpoiecc GOpMUPOBAHHS KOMITETEHITUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUN B TIPOIECCE OCBOCHHUS TUCITUTUIAHBI:
- HAYaJbHBIA STanm — Ha 3TOM dTame (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIICTCHIIMH, OCBaWBalOTCS OCHOBHBIC Kareropuu, (GopmupyroTcs Oa3oBbie ymeHUs. CTyaeHT
BOCTIPOM3BOANUT TEPMUHBI, (DaKThl, METOIbI, TOHATHS, MPUHIIUIIBI U MPaBUJIA; peraeT ydeOHble 3a1auu
1o ob6pasiy;
- OCHOBHOM »Tam — 3HAHWS, YMEHHUSA, HaBBIKM, obOecreyuBaronie (HOpPMUPOBAHHE KOMIIETEHIIUH,
3HAYUTEPHO BO3pAcTalOT, HO C€II¢ HE JOCTUTAIOT HWTOTOBBIX 3HAYeHWH. Ha 3ToM srtame cTyneHT
OCBaMBaeT aHAJIUTHUYECKHE MACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOoco0eH
CaMOCTOSITEIIEHO peliaTh y4eOHBIC 3a/1a4l, BHOCS KOPPEKTUBHI B aITOPUTM JEHCTBUH, OCYIIECTBIISS
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepUIAOIIMI dTal — Ha 3TOM JTale CTYJCHT JIOCTHTaeT UTOTOBBIX IOKa3aTellel Mo 3asBICHHON
KOMIIETEHIINH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00hEM 3HAHUH, OBIIAIEBACT BCEMH YMEHUSMU U
HaBbIKaMU B cdepe 3asBiIeHHONH komrreTeHITMH. OH CIOCOOCH WCIOIBh30BaTh ITH 3HAHUS, YMCHHS,
HABBIKU TIPU PEIICHUH 3a/1a4 TOBBIIIIEHHON CII0)KHOCTH U B HECTAHAAPTHBIX YCIOBUSX.

Oranbl  POPMHUPOBAHUS KOMICTCHIIMA B XOJI¢ OCBOCHHUS JIMCHUILIMHBI OTPAXKAOTCS B
temaTudyeckom miane (cm. PTIJT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIETEHIUSAMH M (JOPMaMU KOHTPOJISI MX OCBOEHUS

Ne KonTposmpyembie pa3aesibl (TeMbl) Nuauxkarop HaumeHoBanue
n/n AUCHMILINHBI JAOCTH/KEHHS | OLCHOYHOI'0 CPeCTBA
KOMIIEeTeHI[UU TeKylel u
NPOMEKYTOYHOM
arTecTalu
Texymas arrectanus, 3 ceMecTp




[ToHsiTHE BEPOSATHOCTH. DIEMEHTHI

OIIK-3, YKE-1,

KonTtponbsnas pabora 1,

KOMOMHATOPHKH. YKII-2 3a4er

®dopmyinbl cinoxxenust 1 yMHOxkeHus: BepostHocter. |OIIK-3, YKE-1, |Kontposnbnas padoTta 1,

dopmyiia oJaHOH BeposTHOCTH U hopmyna baiteca. | YKII-2 3a4yer

ITocienoBaTeIbHOCTH HE3aBUCUMBIX MCIBITAHUH, OIIK-3, YKE-1, [KontponbHas pabora 1,

dbopmyna bepHynim, €€ aCHMOTOTHKY TIPH YKII-2 3a4eT

HEOTPAHWYEHHOM YBEJIMYEHUHU YUCJIA UCTIHITAHUN.

Cryqaitisie Benmaunbl, ux Gpyskmun u miotnoern  |OTIK-3, YKE-1, |KontponsHas pabora 2,

pacupeseneHus, YACIOBbIE XapaKTEPUCTUKH. YKII-2 3a4eT

CucreMbl CTy4allHBIX BEJIMYUH. 3aKOHBI OIIK-3, VKE-1, |Koutponbhas pabora 2,

pacupeneaeHus U YUCI0BbIE XapaKTEPUCTUKU YKIL-2 3a4er

CHCTEMBI JIBYX CIIy4alHbIX BEJIMYUH.

DyHKIMU cydailHbIX BeuduH. [IpenensHbie OIIK-3, VKE-1, |KoutponbHas pabora 2,

TEOPEMBI TEOPUH BEPOSTHOCTEN YKIL-2 3a4er

MaremMaTnyeckasi CTaTUCTHKA. OIIK-3, YKE-1, |Kourponsnas padora 2,
YKII-2 3a4eT

HpOMe)KyTO‘IHaﬂ aTrecranm

s1, 3 ceMecTp

3aueTr

OIIK-3, VKE-1,
YKII-2

3aueT




2. Onucanue noxKa3areje u KpUTEPUEB ONCHUBAHUA KOMIIeTEHIIMi HA PA3JTUYHBIX 3Talmax ux (l)OpMHpOBaHI/IH, OIIMCaHHuE HNIKAJ OICHUBAHUA
Koneunpimu pe3yiabTaTaM OCBOCHHUA IPOIrpaMMbl JHUCHUILIMHBI SABJIAIOTCA C(l)OpMI/IpOBaHHBIC KOTHUTHUBHBIC OCCKPUIITOPBI «3HATBH», «KYMETb)»,
«BJIAACTb», PACIIMCAHHBIC MO0 OTACJIbHBIM KOMIICTCHILUAM, KOTOPBIC NPUBCACHLI B m1.1. q)OpMI/IpOBaHI/IC 9TUX ACCKPUIITOPOB MPOUCXOAUT B HPOLECCE

M3y4eHUs TUCLMILIMHBI 10 3TalaM B paMKax pa3jIMYHOIo BU/a y4eOHBIX 3aHATUH M CAMOCTOATENbHOM paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETCHIIMN HA KaX/I0OM dTare: HOPOTOBbIi, TPOJABUHYTHIA U BHICOKHIA.

YpoBHuU Coaep:xaTtejibHOE OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIarudanabuas
onucaHue YPOBHS % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Bobicokuii TBopueckas IeATENbHOCTh | BKiarouaem Hudxcecmoswuii yposeHs.
Bce 6uovl komnemenyuti CryneHT AeMOHCTpUpYeT cBOOOHOE 00Iananme
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIME, CITOCOOCH MPUMECHHTD UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHAAPTHBIX CUTYAIIUSX: IIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATh PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro UiTu
MPUKIIJHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil ypoeeHs.
Bce 6uowi komnemenyuti ymenuii B 6ornee mmpokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEeMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM coOuparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbL oOpa3ity, Oonbllell Joiei | caMOCTOSITENFHO HaWIEHHBIX TEOPETUUECKUX
CaMOCTOSITEIIbHOCTH U | HCTOYHHKOB U WIUTIOCTPUPOBATH HMH C/
WHUIUATHBBI TEOPETUYECKHE MOJOKEHHS UITH 00OCHOBBIBATH 70-84 Xopormo/
MIPAKTUKY TPUMCHCHHUS. 3a4TeHo
IToporossrit PenponykruBHas CryneHt JEMOHCTPHUPYET BJIaJICHHE 65-69 D/V noBnerBopuTensHO/
Bce 6uovl komnemenyuii JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B mpejaerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPaKTHUYECKU KOHTPOJIUPYEMBI MaTepHall. 60-64 E/Mlocpenctsetto
/3adreHo
Hwu:xe moporosoro OTcyTCcTBHE PU3HAKOB IIOPOTOBOTO YPOBHS: KOMIIETEHIINH HE C(POPMUPOBAHHI. 0-59 HeynosnerBopurenbHO/
CTyneHT He B COCTOSIHUU MPOJEMOHCTPUPOBATh 001aJaHNe KOMIIETCHIIUSMU B Hezauteno
CTaH/IAPTHBIX CHTYAIHSIX.




OneHnBaHue pe3ynbTaToB OOYyUEHHUsl CTYIEHTOB MO JUCIHUIUIMHE OCYILECTBISETCS MO PEeriaMeHTy
TEKYILEro KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH.

Kpurepun oneHnBanus KOMIETEHUNN HAa KaX/I0M 3Talle U3yYeHUsl TUCUUILIMHBI JJIs KaXI0r0 BUAA
OLIEHOYHOTO cpeacTBa U npuBosaTes B 1. 4 @OC. UToroBelil ypoBeHb cHOPMUPOBAHHOCTH KOMITETCHIIUU
IpU M3yYeHUU AUCHUILTUHBI ompenenserca no tabmuue. [lpu stom criegyer moHMMarh, YTO TpaHULIA
MEX/Y YPOBHSMHU JJIsi KOHKPETHBIX pE€3YyJlbTaTOB OCBOEHMsSI OOpa30BaTENIbHON IPOTrpPaMMbl MOXKET
CMENIaThCsl.

YpoBeHb c(hpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTECTALUA
KOMIIETCHIMHU
BbICOKUI BbICOKUI
BBICOKUH NpPOOBUHYMbLLL BbLCOKULL
BbICOKULL NnpPOOBUHYMbLUL
nopo2oawll BbLCOKULL
BbICOKULL nopo2oswlii
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTHINI
npoOBUHYMbLLL NnOpPO20BbIL
nopo2o6wiii NnpOOBUHYMbLLL
IIOPOTOBbIN MOPOroBbIN NOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIi HM2Ke TIOPOroBOro
HHKe MOPOroBOro -

3. Meroauyeckne MaTepHalibl, ONpeAelsiomMe MPOUEeAyPbl OLEHUBAHUSI 3HAHMI, YyMeHMId,
HABBIKOB H (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTePU3YIOIIMX 3TaNbl (POPMUPOBAHUA KOMIIETEHUH

— MUWrorosast arrecranus MO JIUCUUIUIMHE SIBISETCS MHTErPajbHBIM IIOKa3aTeleM KauyecTBa
TEOPETUYECKMX U TMPAKTUYECKUX 3HAHUM M HABBIKOB OO0YyYaroIIMXCS IO AMCLUUIUIMHE H
CKJIa/IBIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0/I€ TEKYILEH U IPOMEKYTOYHON aTTECTALIUN.

— Texymas arrecranusi B ceMecTpe MNPOBOJUTCSA C LEIbI0 O00ECIeYeHHs] CBOEBPEMEHHOMU
oOpaTHON CBS3W, IS KOPPEKIHH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEILHON pPabOTHI
00y4aroIuxcs.

— IlpomexyTouHas arrecrauus mpeJHa3HayeHa [UIsi OOBEKTHUBHOTO MOATBEPXKACHUA U
OLICHMBAHUS JIOCTUTHYTBIX pE3YyJlbTaTOB OOY4YEHMs] TIOCIE€ 3aBEpUICHHUS] U3YyUEHUs
JUCLUIUINHEL.

— Tekymas aTrectanus OCyIIECTBISECTCA 1BA pa3a B CEMECTP:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3/jHee 8 Henenu y4yeOHOro cemecTtpa. BkitodaeT B ceOsl OLEHKY MEpOIpHUATUI
TEKYIIEr0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHOM paboThl O0ydYaromerocs mo
paszzaenam/TemMaM yueOHON AUCHUILIUHBI ¢ |1 o 8 Heneno yueOHOro cemecTpa.

o koHTpoibHast Touka Ne 2 (KT Ne 2) — BbicTaBnsieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Henmenu ydeOHOro cemectpa. Bxiouaer B ce0si OLEHKY MeEpONpPHITHN
TEKYIIEr0 KOHTPOJISI ayJIUTOPHOW M CaMOCTOSITENbHON padoThl 0Oydaromierocs IO
paszzaenam/TemMaM y4eOHON AUCHUILTUHEI ¢ 9 1o 16 Heneno yueOHOro ceMecTpa.

— PesynpraTel Tekyied M NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OueHo4HOeE CpeacTBO MuHmym Makcumym
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCUMyMa
KontpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30




KonTponpHas padora Nel 8 18 30

WJ13 Nel 8

KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30

KonTpomnpHas padora No2 16 17 30

NJI3 Ne2 16

IIpomekyTOUHAs aTTeCTALUS - 24 — (60% 40) 40

3auer - 25 40

buner - 25 40

NTOI'O no gucumMiinHe 60 100

* - MuHuManbHOE KOJIMYECTBO OalyIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEJICTBO 3aCUUTHIBAETCS, B IPOTUBHOM ClIydae 0Oydaromuiics
JOJDKEH JIMKBUIMPOBATh IOSBUBLIYIOCS — AKaJEeMHYECKYI0 3aJ0JDKEHHOCTh 10 TeKylled WM
MPOMEKXYTOUHOW arrecTannu. MHHMMaNIbHOE KOJMYECTBO OajioB 3a TEKYIIyI0 aTTeCTaluio, B T.U.
OT/eJIbHOE OLICHOYHOE CPE/ICTBO B €€ COCTaBe, W IMPOMEXKYTOUHYIO aTTecTaluio cocrtaBiser 60% ot
COOTBETCTBYIOIINX MaKCHMAaJIbHBIX OAJIOB.



4. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, He00X0AUMbIe /1JIsl OLleHKU 3HAHWI,
YMeHM, HABLIKOB
4.1.3auem

a) TUNOBBIE BONPOCHI (3a1aHUA):

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
®EJEPAJIBHOE F'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICLIEIO OBPA3OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepreTHKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 06pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs
«HarnyoHasIbHbIN MccTIeoBaTe IbCKUI SaepHbI yHVBepcuTeT «MUDV»

(IATD HUSTY MU®U)

HHCTUTYT OBIIEN TPO®ECCHOHAJIBHON MOATIOTOBKH
Kadeapa Beicieit MaTeMaTuKH

Hanpasnenue 04.03.01 «Xumusa»

[IOJITOTOBKH

[Tpoduns AHAJIMTHYECKAS XUMMS

JucuuminHa Teopusi BeposiTHOCTEl U MaTeMaTHYeCKas CTATHCTHKA

busersl K 3xk3aMeny 1o Kypcey «Teopusi BeposiTHOCTE M MaTeMaTUHYeCKast
CTATHCTHKA)

Buaer 1.

1. Knaccuueckas v reoMeTpuueckas BEpoITHOCTb. DOpMyIibl KOMOMHATOPHUKH.

2. B naHHBINA paiioH M3aenusl NOCTaBIAOTCS TpeMs pupmMaMu B cooTHoIeHUH 4:5:6 Cpeau mpoayKIuu
nepBoi (QUpPMbI CTaHAapTHbIE u3aenus coctaBisioT 80%, BTopoil — 60%, Tperbeir — 90%. Haiitu
BEPOSATHOCTh TOTO, 4YTO: 1) MpHOOpeTeHHOe HU3JeNue OKaXeTCs HEeCTaHIapTHBIM; 2) MpUOOpeTeHHOe
W3JIeNIie 0Ka3aJioch CTaHAapTHHIM. KakoBa BEpOSITHOCTh TOTO, YTO OHO M3TOTOBJIEHO BTOPOM (pupmoii?

3. B simuke HaxonsTCs 4 U3/A€Msl, OJTHO U3 KOTOPBIX OpakoBaHHOE. M3 siiuKa U3BJIEKAIOT [0 OTHOMY
u3nenus (He Bo3Bpailiasi) 10 TeX Iop, Moka He Oy/eT BbIHYTO OpakoBaHHOE u3nenue. CiyyaitHas
BenMunHA X - 9pCclo moTpeboBaBIIMXCs n3Baedennii. Haittu: 1) 3akon pacnpenenenns X | 2) ¢pyHKImio

pacnpenenenusi® (I), 3) MX.DX

1

7lx)= i+ )
4. Crydaiinas BenndnHa X MMeeT MIOTHOCTh BEPOSTHOCTH . Haiitn mimoTHOCTH

F=

BEPOSITHOCTH CIIy4allHOW BEJTMYUHBI

Buaer 2.

1. luckpeTHbIe 3aKOHBI: OMHOMUAIBbHBIN 3aK0H, 3aK0H [lyaccona (psig pacnpenenenus, QyHKIus
pacnpeeseHus, MaTEMaTUUECKOE 0KMIaHUE U IUCIIEPCHS).

2. B ypHe 6 kpacHbIX U 4 cuHuX mapoB. HaiiTu BEpOITHOCTH TOTO, UTO CPEelX BHIHYTHIX 4 miapoB 1)
II0JIOBMHA KPACHBIX; 2) BCE IIapbl OJHOTO 1IBETA.

pan P 0<x<2,

o x<0uaux>2
3. CnyvaitHast BeTUIrHA X ymMeer IOTHOCTE BEPOSITHOCTH 0,



Haiitn: 1) &, 2) bynkimio pacnpenenenus Flx) ¥ IOCTPOHTS ee rpaduk, 3) " e-"e 4) MX
4. Cnyuaiiabie Bennunasl X 1 ¥ He3aBHCHMBI M pactpe/ieNieHbl HOPMAIbHO!

X~NA4DY~NG 4 ., ) PX (R 6.Y€(6,10). Z)M(X—aIY);D(X—dl’).

BuJjer 3.

1. Maremaruyeckoe okujgaHue (ompeaeneHue Uid ABYX BHJIOB CIy4allHBIX BEJIMYMH) M €r0 CBOMCTBA.
IIpumepsl.

2. B mpopaxy mocTynaroT TeJIEBU30pbl TpeX 3aBOJI0B B npomnopiuu 4:3:3. [Ipoaykuus nepBoro 3aBoja
conepkuT 10% TEneBU30pPOB CO CKPBITBIM Je(EKTOM, JUIsi BTOPOTO M TPETHETO 3aBOJOB TMPOICHT
TEJIEBU30POB CO CKPBITHIM JlehekToM paBeH 15% u 5% coorBercTBeHHO. [IpnoOpeTeHHbIi TeneBU30p HE
uMeeT nedextoB. KakoBa BEpOsSTHOCTb, YTO OH HM3TOTOBJICH Ha TepBOM 3aBojie? UTo BeposiTHEE: OH
M3TrOTOBJICH Ha BTOPOM HJIM Ha TPEThEeM 3aBojie?

3. CiyyaiiHas BelMYMHA & - YUCIIO TIONAAAaHKI MSIOM B KOP3MHY HpH 3 6pockax. BeposTHocTs

TIoNagaHys IpH KakaoM opocke pasHa 0,7. Haiitu: 1) pan pacnipeneneaus X | ¢pyHKIHIO pacnpeaeneHus

U TIOCTPOUTH ee Tpaduk, 3) MX.DX

4. Cryuaitnas Benmunaa X =~(0,25). BerauciuTs: H(IX —Lﬂl’l 52))' }{X}M);M(le

Buier 4.
1. ®opmynsl noaHOM BepoaTHOCTU U baiieca.
2. B naboparopuu Tpu Tenedona. BepostHocTH 3aHITOCTH Kaxknoro pasHel 0,2; 0,1; 0,3. Haiitu
BepoaTtHocTH P(A), P(B); A = {xoTs Ol oguH Tenedon cBoboaeH}; B = { nBa Tenedona 3aHATHI}.
3. CiyyaiiHas BeMuuHA & 1MMeeT QYHKIMIO pacrpeieIeHNs

Dx«<2

F{x) = (I— 2)2,2 =x=3

>3
1x . Haiftu: 1) IiIOTHOCTB BEPOSITHOCTH f[x)’ 2) P255X< 23}, D Mx.

4. . CryyaiiHas BemuurHa X HUMeeT sl pacrpeieieHus

xX; -1

7 |03 |05 |02

. . 2
Haiiti k0> dUIEeHT Koppensuuy crydaifHex semuuun X u X

Bbuaer S.

1. HenpepbIBHBIE 3aKOHBI: pABHOMEPHOE U IOKA3aTENIbHOE pacipeaesieH st (INI0THOCTb, (yHKIUs
pacnpeneneHns, MaTeMaTH4eCKOe 0KUAAHUE U TUCTIEPCUs

2. B nepBoii kopoOke u3 10 neraneit — Tpu Aeranu OpakoBaHHbIE; BO BTOPOH KOpoOKe u3 8 neraneit — Tpu
OpakoBaHHBIX. V3 BTOpoil KOpPOOKM B3sUIM JABE JETalM Hayrajg M MepesoXuiau B mnepByro. Haiitu
BEPOSITHOCTH TOT'0, UTO JIBE JIETAJH, B3SATHIE I1OCIIE 3TOTO U3 MEPBOI KOPOOKH, — OpaKOBaHHBIE.

3. BeposiTHOCTP OMaJaHKs B MULIEHB IIPH IIEPBOM BEICTpesie paBHa 0,7, a BEpPOATHOCTD MONAJAaHUS IPU
BTOpOM BBICTpene paBHa 0,8. CiryuaifHast BenmmunHa X - yncio momananuil B MUIIEHb TIPH JIBYX

BeIcTpenax. Haiitu: 1) psan pacupenencaus X | 2) QyHKIHMIO pacipenencHus Flx)

rpaduk, 3) MX.DX

4. Jla"sl ciiy4aiiHbIE€ BEIIMUUHBI X N(]’ 2)’F NR(I“’ZD, Xy ¥ gesasucumo.
Haiiru: 1) MXT) 5) (3K -4F) 3 M(x?)

H ITOCTPOUTH €€
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Buuer 6.

1. Jucnepcusi u e€ croiictra. [Ipumepsl.

2. B ypue naxomsarcsa: 4 Oenbix, 8 KpacHBIX W 2 3elleHbIX mapa. Hayrag mocramm 3 mrapa. Haiitu
BepositHOCTH coObiTHil P(A), P(B), P(C), A ={Bce Tpu mapa Gemnoro 1Bera}, B = {Bce mapsl pa3Hbix
uBetoB},C = {X0oTs ObI 1Ba I1apa OHOTO I[BETa}.

3. Cny4aiiHasi BelIMUMHA X yMmeer UIOTHOCTB BEPOATHOCTH

;,IE(—]’].)

fx)= x1— *

0,x E(_l’l) . Haiiti: 1) ™0™ | 2) hynknumio pacnipenenenns F {I}, 3) MY

4. CrydaiiHasi BeM4INHA X~)Y =2X.Z=X+Y ~2 Haiimn: 1) MY DY, 2) MZ.DZ

buaer 7.

1. HenpepbiBHBIM 3akOH - HOpMaibHOE (rayCCOBCKOE) pachpezesieHue (IUIOTHOCTh, (yHKIUs
pacmpesieNieHusi, MaTeMaTUYeCKoe OXHUJAHWE W AUCIEPCHs, BEPOATHOCTH COOBITUN uepe3 (PYHKIIHIO
Jlarutaca, cotictBa (hynknuu Jlamnaca).

2. B nucneiiHOM Kiacce HaXOJSTCsl KOMITbIOTEPhI TPEX TUIOB B npomnopuuu 2:3:5. BepostHOCT 6051 BO
BpeMs paboThl Ha KomIbloTepax paBHel 0,1, 0,2, 0,15 Ha KOMIIBIOTEpAX EPBOTO, BTOPOTO U TPETHETO
THUIIa COOTBETCTBEHHO. 1) HailTu BEepOSITHOCTH TOTO, UTO HA CIIy4aifHO BEIOPAHHOM KOMIIBIOTEPE BO BpEMsI
paboTel mponsoiaeT cooif; 2) [Tycth cOoii mpor3oIIel Ha CliydaiiHO BRIOpaHHOM KoMIbioTepe. KakoBa
BEPOATHOCTbH, YTO OBLI BBIOPAH i pabOThl KOMIBIOTEP BTOPOTO THUHA?

3. TecToBast paboTa COCTOUT U3 TpeX BONMPOCcoB. Ha kaxkapIii Bompoc mpuBeAeHO 4 OTBETA, OAUH U3

KOTOPBIX HpaBI/IJ'IBHI)II\/JI. CJ'Iy‘IﬂfIH&SI BE&INYHHaA X YU CJIO MPaBHUIIBHBIX OTBETOB IIPHU NPOCTOM

yragsiBanny. Haitrn: 1) psn pacnipenenenns X | 2) GyHKIMIO pacripeieeHus F {I}, 3) MX. DX
rY=x| . X~nN(04)

4. HaiiTu TJIOTHOCTBh BEPOSITHOCTHU CIIy4aiiHOM BEJIMYMHBI

Buaer 8.

1. YcnoBHast BeposiTHOCTh. Teopema yMHOKEHHST BeposiTHOCTEH. HezaBucuMOoCTh coOBITHH TTOTIapHast U B
COBOKYIHOCTHU. Teopema cl0KeHHUs BEPOSTHOCTEH A N COBMECTHBIX COOBITHH.

2. V3 16 cTpenkoB nsATh MOMAAAI0T B MUIIIEHB C BEPOSITHOCTHIO 0,6, CEMb TIOMAIat0T ¢ BEPOATHOCTHIO 0,7,
4eThIpe — ¢ BeposiTHOCTHIO ,8. BrIOpaHHbI Haynauy CTPEIOK MPOU3BEN OJJUH BBICTPEI U TOMal B
MuleHb. K kakoi rpynmne oH BeposiTHEE BCETrO MPUHAIEKUT? BEIUUCINTE COOTBETCTBYIOINE
BEPOATHOCTH.

3. CryuaiiHas BenmuunHa 4 MMeeT IIOTHOCTH BEPOSATHOCTH
clx +1)xe[-1]]
flx)= o,xe[-11] Xe [L%J
X E-1, . Haitri: 1) €, 2) GyHKiuio pacipesienenus & {I}, 3)
1 1
X~Bl S5 — |L¥F~8 10—
10

5

4. JlaHbI cily4aiiHbIE BEJIMYUHBI: , X u ¥ gesapucumsr. Haiitu: 1)

M{2X -5Y) 2) D(2X - 5F)

buner 9.
1. YncnoBble XapaKTEPUCTUKU CIIYYalHBIX BEJIMUMH: CPEIHEKBAIPATHYHOE OTKIIOHEHUE, MOJIa, MEJIMaHa,
MOMeEHTHI. [Ipumepsl.
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2. B mpopaxy mocTynaroT TeJIEBU30pPbI TPEX 3aBOJIOB B npomnopuun 8:5:7. [Ipoaykuusa nepBoro 3aBoaa
conepkut 15% TeNneBU30pOB €O CKPBITBIM J1e(EKTOM, JJIsi BTOPOTO M TPETHEro 3aBOAOB IMPOLIEHT
TEJIEBU30POB CO CKPBITHIM AedekToM paBeH 8% u 5% cooTBeTcTBeHHO. HallTu BEpOSITHOCTH TOTO, UTO
KYIUICHHBIH TEJIEBU30D HE UMEET J1e()EKTOB.

3. B smuke HaxoasTcs 4 u3genus, OJHO U3 KOTOPBIX OpakoBaHHOe. V3 fliKa U3BIEKAIOT [0 OJHOMY
u3aenus (He BO3Bpallas) 10 TeX Mop, MoKa He Oy/eT BIHYTO OpakoBaHHOE u3aenune. CiaydaiiHas
BenuuuHa X - 4pcno norpedoBapIMXcs u3BIedenuil. Haiitu: 1) 3akon pacnpenenenus X | 2) GpyHKIHIO
pacnpeneneHHﬂF (I), 3) MX.DX

4. CnyvaitHas BeJIM4YMHA X~ N(ﬁ; 1). HaiiTn ni10THOCTh BEPOSTHOCTH CIIy4ailHON BEJIMYUHBI

r,r:x’_

Buaer 10.

1. JIByMepHBIN CiIy4ailHBIA BEKTOp: 3aKOH paclpelnesieHusi, (QYHKIUS paclpeieicHHs, COBMECTHas
TUIOTHOCTH, OJTHOMEPHBIEC 3aKOHBI. He3aBUCHUMOCTD CITydaifHBIX BEJTHYUH.

2. BeposTHOCTB TOTO0, YTO JIeTallb, H3TOTOBJICHHAS TIEPBBIM Pa0OYMM, BhICIIero copta - 0,9, a aiis aeranu,
M3rOTOBJIEHHOW BTOPBIM pabouyuM, 3Ta BepoATHOCTH paBHa 0,8. ¥V kaxmoro pabodero B3suld IO JIBE
netanu. Halitu BepositHocTu coObiThii P(A), P(B); A = {xots Obl 0J1Ha eTans Beicuiero copra}, B= {He
MeHee 3 yeTajnei BBICIIETO COpTa}.

3. dyHKIMSA pacnpeieeH s CIydaiHOH BeTMIHHEI X HNMeeT BHJL
[0,x< -1

01 xe(-1]]
Joaxeay
Flx)= 0.6, xe(G.A]
09,xe (46]
Lx>6

Haittu: 1) pan pacnpesneneaus X | 2) P(X €[0; 3’5)), 3) MX"

1622 xe- 2.0 sm-oxet-
nu

ba | ®

"
3 )
4. CnyyaiiHasi BeIMYMHA X yMeer IIIOTHOCTD 2
Haiitu M} ,DY’ ecmn ¥ =sm X

Buaer 11.

1. CpoiicTBa 4YHCIOBBIX XapaKTEPUCTHUK, CBSI3aHHBIE C OIEpalUAMMU: M(X LY).D(X 1Y) M(XT)
HezaBrcumocTh citydyaifHbIX BETHUHMH.

2. Jlng ydacTusi B COpEBHOBAHMAX BBIAEIEHO § UEIOBEK U3 MIEPBOIl IPYIIBI U 6 YEIOBEK U3 BTOPOMH
rpynnsl. BeposTHOCTH TOT0, YTO CTYJAEHT MONAAET B COOPHYIO MHCTUTYTA, JJI CTyJEHTa U3 MepBoil
rpymisl paBHa 0,6, a Ju1st cTyaeHTa u3 BTopoit rpynmsl — 0,8. 1)HaiiTu BeposTHOCTB TOTO, YTO HayTraja
BBIOpaHHBIN CTYJEHT nonai B coopHyo. 2) CtyaeHT nonai B cOopHyro. KakoBa BepOSATHOCTb, YTO OH U3
BTOpPOH rpynmsl?

3. BeposATHOCTB TOT0, 4TO CTYJEHT CAACT MEPBbIN SK3aMeH paBHa 0,6, a BEPOATHOCTh TOTO, YTO OH CJIACT
BTOpOit 2Kk3aMeH 0,8 (COOBITHS C1aul SK3aMEeHOB He3aBHCUMBI). ClydaiiHas BeIMUMHA X - 9HCIIO

CIAHHBIX YK3aMeHOB 13 2 dKk3ameHoB. Haiitu: 1) paz pacnpenenenns X | 2) GyHkmuio pacnpeneaeHus

F(x) U TIOCTPOUTH ee Tpaduk, 3) MX. DX

MX=2DX=1 Cryuaiinas

pemmunna ¥ = 13X Hajiru: 1) MY.DY , 2) K03 PHUIHMEHT KOPPEITSIIIHH.

4. Jlana ciydaifHas BeTMUNHA X C YHMCIIOBBIMH XapaKTEPUCTUKAMH

12



Bbuer 12.
1. Cxema bepaymmu. ®opmynsl bepaymnu. HanBeposTHeiiiee 4ucio MOsSBIESHUS COOBITHSA.

2. 3 52 kapT omHOBpEMEHHO M3BJIEKAIOT 3 KapThl. HailT BEpOSATHOCTH COOBITHIA: A:{STI/I KapThl —
Tpoiika, ceMepka, Ty3}, C= {cpenn U3BJICUCHHBIX KapT POBHO JIBE JIaMBbl } .
3. CiyyaiiHas BeluuuHA X MMEeT IIIOTHOCTh BEPOSTHOCTH

X

—.X € [ﬂ,ﬂ]

flx)=1a
0.x¢ [“’3] . Haiitu: 1) &, 2) dbyHKIMIO pacipenencHus F (I), 3) MX
79 3% xe[03]
xXi=

4. Crnyuaiinas BenmunHa £ HMeeT IIOTHOCTH BEPOSTHOCTH 0,x¢ [0’31 . Haiitu miotHOCTH

BEPOSITHOCTH CIIy4alHOW BEJIMYUHBI F=+X

Buier 13.

1. Koppensiimonnas ¢yHkuus, kKodhGUIUEHT KOppelsliud U uX cBoicTBa. HekoppenupoBaHHOCTh U €€
CBSI3b C HE3aBHCUMOCTBIO CIIy4alHbIX BEJIUYHH.

2. Tpu nouepu - Jlena, Maiua u ['asigs — MorOT BCro nocyay, npuuem crapuias — Jlena - nenaer 40
MIPOILICHTOB BCEH pabOThI, a OCTAIbHYIO pa0dOTYy ACNAT MOPOBHY MEXKIy coOoit Mama u ["ans.
BeposiTHOCTB pa30uTh Ipu MBIThE XOTs OBl 0J1HY Tapenky paBubl 0,03, 0,02 u 0,04 mst Jlensr, Mamu u
I"anu cooTBeTcTBeHHO. PouTenu ciplmany 3B0H pa3ouToil Tapenku. KTo u3 1eBoyek BeposiTHEE MBLI
nocyny? HallTu 3T BEpOATHOCTH ISl KaXKI0W CECTPBI.

3. B ypHe HaxozaTcsa 4 GenbIxX U 2 4epHbIX mapa. Haymauy BerauMaercs 3 mapa. Cilydaiinas BenmuuuHa &

- 4HCJI0 YePHBIX MAPOB CpeM BHIHYTHIX. Haittu: 1) pan pacnpenenenus & | 2) GpyHKIMIO

Flx) MY DX_

pacnpeneneHus U TIOCTPOUTH ee rpaduk, 3)

X
4. CniyyaiiHasi BeIMYMHA X 3{2],1' % | Haiitu g{y } IJIOTHOCTH BEPOSTHOCTH CIIY4alHOW BEJIMYUHBI

Buaer 14.

1. IIpenenbHble TEOpeMbl, CBsi3aHHBIE cO cxemoil bepnymm (okanbpHas Teopema Jlammaca, Teopema
Ilyaccona).

2. B naHHbIN palioH u3Nenus MOCTaBIAOTCA TpeMs (pupmamu B cooTHomeHuu 5:8:7. Cpeau mpoayKIUH
nepBoil GUPMBI cTaHAAapTHbIE M3AeIHMs cocTaBislOT 90%, BTOpoit — 85%, Tperbelt — 75%. Haiitu
BEPOATHOCTh TOrO, YTO: 1) MpuOOpETEeHHOE HU3JENINE OKaXETCsl HECTaHIApTHBIM; 2) MPHOOpETEeHHOE
U3JIeNIne 0Ka3aJoch CTaHAApTHHIM. KakoBa BEpOSATHOCTH TOTO, YTO OHO M3TOTOBJIEHO BTOPOH (hrupmMoii?

x
Xx<—, _
3. CnyuaiiHas BelMuMHA UMeeT (QYHKIUIO pacrpeaeeHus F(I}_ 0 pu 2 F(I)_ —CO8X 1o

xe|E = Tex<on
2 u F(I)zl npu ¥ * X- Hajitu: 1) IIOTHOCTH BEPOATHOCTH f(x) 2) 2 ,3)
MY
" X
X~ H——,-L¥=sn X
4. CnyyaiiHasi BeIMYMHA 2°2 . Haiitu: moraocts ¥ | MY_ DY .

Bbuaer 15.
1. Jlemma u HepaBeHcTBO YeObimeBa. 3akoH Oonbmmx uucen. Teopema Yeoblesa.
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2. Cpenu 15 nmamnouek 4 HectaHmapTHBIX. Haygaduy BeIHMMarOTCs JBE JIaMno4ku. KakoBa BEpOATHOCTh
TOrO, 4TO: 1) 00€ JIaMIOYKM CTaHAAPTHBIC; 2) XOTs ObI O/1HA JIAMIIOYKA CTAaHAAPTHAS.

3. B cembe 3 pebenka. BeposTHOCTE pOXACHUS MaTbUYHKa U ACBOYKH cuntaeM paBHou 0,5. Ciydaiinast
BeNMYMHA X - 9HCIIO MAJbYHKOB B ceMbe. HaiiTu: 1) psiy pacnpenenenus caydaiHoi BeTMInHbl X |

2) GYHKIHIO pacipeaeIcHHsI Flx) U TIOCTPOUTH ee rpaduk, 3) MX.DX.

. ~ . X -MX| < X<
4. CnyqaitHas BeJIM4YMHA X~ 1 (2) Haiitu: 1) 2K 2) 2) BeposTHOCTB TOTO, 4TO
XOTs1 OBl B OJTHOM U3 3 HE3aBUCHMBIX MCIILITAHUIA CTydaiiHas BeINUMHA X NPUMET 3HAYEHHS MEHbIIE 2.

buaer 16.

1. Xapakrepuctuueckas GyHKIuUsS U ee cBoicTBa. [Ipumepsl.

2. B amuke nexanu 10 HOBBIX TEHHUCHBIX IIAPOB U 2 UTPAHbIX TEHHUCHBIX I1apa. s urpel B3sau
Hayraj 2 1mapa, MOUrpajiy 1 MojaoKuiu oopaTHo. [l HoBoM urpsl B3sun 2 mapa. 1) Kakoa
BEpPOSITHOCTH TOT'0, YTO 00a I1apa HOBBIX? 2) 00a 1mapa JJisi BTOPO MIphl OKa3aIuch HOBbIMH. KakoBa
BEPOSITHOCTH TOTO, YTO ISl IEPBOM UTPhI Opalid J1Ba CTAPHIX I1apa

2
f(x]z ?,Iz 1

3. CiyyaiiHas BelMuMHA & MMEeT MIIOTHOCTh BEPOSTHOCTH 0x<1

Haiitu: 1) dynkuuio pacnpeneneHust F {I}, 2) MX

1
f(x)=;ﬁ—]+ >
4. Cryuaiinas BenuunHa £ HMeeT IIOTHOCTh BEPOSATHOCTH . Haiitn utotHOCTH
1
r=—3
BEPOSITHOCTH CIIy4alHOW BEJIMYUHBI X

Buier 17.

1. LlenTpanpHas npeaeibHas Teopema.

2. B a1exTpoHHBIN GJIOK BXOJAT TpU pajuosiaMiibl. BeposaTHOCTH BbIXOJa U3 CTPOS B TEUCHHE
rapaHTHITHOTO CPOKa JUIsl HUX paBHbI cooTBeTcTBEHHO 0,3; 0,2; 0,4. KakoBa BEpOsATHOCTh TOTO, UTO B
TE€YEHHE rapaHTUHHOTO CpOKa BHIMAYT U3 CTPOs 1) HE MeHee ABYX paauoiamil; 2) X0oTs Obl oaHA
paauonamIa.

3. B ypHe HaxoasTcs 3 Oenbix U S5 uepHbIX mapoB. Haynauy BeiHuMaeTcs 2 mapa. CiayvaiiHasi BeTuyruHa

X - yncno 6enpix mapos cpenu 2 BeIHYTHIX. HaiiTu: 1) psn pacnpenenenus X | 2) Gynkimuio

pacnpenenenus, 3) MX. DX

4, CJIy‘-IaﬁHBIe BCIIMYHHBI X )41 I'HGZSElBI/ICI/IMLI " pacnpeaciiCHblI HOPMAJIbHO!:

X~NEGDY ~NG 4 0, ) PXE@IATeGI). M(x-3Y)}D(Xx -3Y)

Buer 18.
1. MeToapl MOJydeHHs TOYEUYHBIX OIEHOK: METOJ MOMEHTOB W METOJ] MaKCHMAJIbHOI'O MPaBa0no100us.
IIpumepsl.

2. UrpanpHas kocTh noadOpaceiBaercs 1Ba paza. CoObiTue A= {06a pa3a BBINAJIO OJAMHAKOBOE YNCIIO
OYKOB}, B= {cyMMa OYKOB paBHa BocbMH }. HaiiTu: P(A)’P(B ]’1 (A‘E} cobbrtus 4 u B cosmecTHrI?

3aBUCUMBI?

o X 0, x<0uau x>1
3. CiyyaifHast BeJTMYMHA <& WMEET IJIOTHOCTh BEPOSITHOCTH

F(x)

Haiitu: 1) &, 2)bynkiuio pactipeenerns ¥ TIOCTPOUTH ee rpaduk, 3) Te=e  4) MX
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y X~N(71) . ¥.¥-=
4. CnyqaitHas BeJIMYMHA **#. HallTu IIIOTHOCTh BEPOATHOCTH CIIYYalHOW BEJTMYUHBI m

Buier 19.

1. ToueuHble OLIEHKU MTAPAMETPOB U TPeOOBaHUS K HUM (HECMEIICHHOCTh, 3(pPEeKTUBHOCTD,
COCTOATENBHOCTH). OIIEHKU MaTeMaTUUECKOT0 OXKUJAHUS U JUCTIEPCUH CITYYalHOW BEIMYUHBI?

2. V3 8 nmeraneit, HaxoaAmuXxcsl B AIMKE, 6 craHaapTHeIX. Haynauy B3sinu 4 neranu. Haiitu: 1)
BEPOSITHOCTbH, UTO CPEIU B3SATHIX JETANCH, TPU OKAXKYTCA CTaHIaAPTHBIMU; 2) BEPOSITHOCTH TOTO, YTO
Cpelu B3ATBIX JeTaliel, X0Ts Obl O/IHa HECTaHIapPTHAS.

3. CiyuaiiHas BenuuuHa 4 - 4uCIo MomajaHuil MAYOM B KOP3MHY IpH 3 6pockax. BeposTHocTh

TIOTaIaHuMs TIPH KaxaoM Opocke pasHa 0,6. Haiitu: 1) psan pacnpenencuus X | GyHKIHIO pacnpeneaeHus

U TIOCTPOUTH ee rpaduk, 3) MX. DX

X R[I:I Jr]
4. CnyuyaiiHas BelIMYUHA 63 , ¥Y=28X yajiru 1) mioTHOCTH pacupeneneuns ¥ | 2) MY DY

Buaer 20.

1. JloBepUTENBHBIA HMHTEpPBAN Ui MAaTEMaTUYECKOIO OYKMJAHUS HOPMAJIBHOIO 3aKOHA C HM3BECTHOM
JUCIIEPCUEN U C HEU3BECTHOM TUCIIEPCUEH.

2. B rpynne u3 24 cTyA€HTOB K 3aHSTHIO TOTOBBI 18 cTynenToB. [IpenogaBarens BbI3Ball YETHIPEX
cryzaeHToB. HaiiTu BeposTHOCTH COOBITHIL: 1) Bce OHU TOTOBBI K 3aHATHIO; 2) XOTs ObI OZIMH I'OTOB K
3aHATHUIO.

3. CryyaitHas BenuunHa X MMeeT QYHKIMIO pacTpeIeIeH s

0x<3

F(x)=4(x-3V3<x<4

>4
Lx . Haiitu: 1) mioTHOCT BEposTHOCTH f[.r}’ 2) P(Z <X <35 ), D Mx

4. CnyyaiiHasi BeTMYMHA ¥ ~B(2:03 }, clydaiiHast BeIMUMHA & HMeeT ps pacrpeeieHus

x |-l |0 [1

7 102 |03]05

r

XY HE3aBUCUMBIE ClTydaiiHble BennuuHbl. Haiitu: MZ.DZ ,ecmn £=2X -

Buaer 21.

1. IIpenenpHBIE TEOPEMBI, CBSI3aHHBIE CO cxemMoi bepHymm (nHTETpanpHas TeopeMa Jlamnaca)

2. B nepBoii kopobke u3 10 neraneit — Tpu neranu OpakoBaHHBIE, BO BTOPOil kopoOke u3 14 neraneit —
AT OpakoBaHHBIX. M3 BTOpoH KOpOOKM B3sUIM ABE JI€TalMd Hayraja U Tepernoxuwin B nepByro. Haiitu
BEPOSITHOCTH TOTO, YTO TPH JETAJIH, B3SIThIE [TOCIIE 3TOTO U3 IEPBOM KOPOOKH, — OpaKOBaHHBIE.

3. BeposiTHOCTP OMaAaHKs B MULIEHB IIPH IIEPBOM BEICTpesie paBHa 0,8, a BEpPOATHOCTD MONAJAaHUS IPU

BTOPOM BBICTPCJIC paBHA 0,9 Cle‘-IaﬁHaH BCIIMYHUHA X - YHCJIO TTONaJJaHUuM B MUIIICHD Ipu ABYyX

BeicTpenax. Haiitu: 1) psa pacnpenenenus X | 2) GpyHKIHIO pacnpeaeneH s Flx) Y TIOCTPOUTH €€
rpaduk, 3) MX. DX
r.r= |X|, eciiu X"N{u;4].

4. HaiiTu TNIOTHOCTB BEPOSITHOCTHU CIIy4aliHOM BEJIMYMHBI

0) KpUTepUuM OLIEHUBAHMS KOMIIeTeHUM (Pe3yJIbTAaTOB):
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CryneHT cuMTaercs OONYIIEHHBIM K CAade H5K3aMEHAa IPU YCIOBHM BBIIOJIHEHHS MM IIPOIPaMMBI
IUCLUUIUIMHBL M TIOJIYYeHHUs 3a paboTy He MeHee 35 OaioB COIVIacCHO pedTHHroBoil cucreme. Ha
9K3aMEHE CTYJEHTY IIPEIIaraeTcsi OTBETUTh Ha OAMH TEOPETUYECKUX BOIPOCA U PELIUThH TPU 3a7add U3
Pa3HBIX pa3fesoB Kypca. JlonoaHuTENbHBIE BOPOCHI 3a4AK0TCS KaK Ul YTOYHEHHUs 3HaHUMU 110 BOIIPOCAaM
ousera, Tak U AJIs BbIACHEHUS OOIIMX MPECTaBIEHUI CTyJeHTa 110 BCEMY KypCy.

B) OIMMCaHue KAJbl ONCHUBAHUA:

Kpurtepnu u mkajna oueHUBaHus

Ounenka Kpurtepuu oneHku
OTJIINYHO CTyIleHT NOJIKEH:
36-40 JIaTh MPABUJIbHBIA OTBET HA TEOPETUUECKUI BOIIPOC U PELINUTH BCE

3a7jauy (€CJIM €CTh Hel0UEeThl WIIM HE OTBETUJI Ha JIOTIOJIHUTEbHBIN
BOIIPOC, TO CTAaBUTCS] HE MaKCHUMaJIbHBIN OaJn)

- IPOAEMOHCTPUPOBATH TIIYOOKOE U IPOUYHOE YCBOCHHE 3HAHUI
IIPOrPaMMHOI0 MaTepHUaIIa;

- HCYEPIIBIBAIOLIE, IIOCIE0BATEIbHO, TPAMOTHO U JIOTUYECKU
CTPOMHO U3JIOKUTh TEOPETUUECKUI MaTepHall,

- IPaBUIILHO (POPMYJIMPOBATH ONPEEIICHMS;

- IPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSITENILHOM pabOTHI ¢
JIUTEPaTypou;

- YMETb CJ€N1aTh BBIBOJIBI 10 U3JIAra€MOMY MaTepHAIly.

Xoporo CTyZAEHT IOJKEH:

30-35 JaTh OTBET HAa TEOPETUYECKHUI BOTIPOC U PEIINTH JIBE 33/1a4H U3 TPEX,
HO €CTh HETOYHOCTH B TEOPETHUECKOM BOIPOCE WIIU IIPU PELICHUH
3a1a4n

- IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHKE IPOrPAMMHOTO
MarepHana;

- IPOJIEMOHCTPHUPOBATh 3HAHWE OCHOBHBIX TEOPETUYECKUX TOHSITHH;
JOCTaTOYHO IOCIIEI0BATEIBHO, TPAMOTHO M JIOTHYECKU CTPOWHO
U3J1araTh MaTepHa;

- IPOJIEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHLCS B JINTEPATYPE;

- YMETh C/IeNaTh JOCTATOYHO OOOCHOBAHHBIE BBHIBO/IBI 110
V3JIaracMOMY MaTepHaly.

Y 10BIIETBOPUTEIIHHO CTyIeHT JOKEH:

24-29 OTBETUTHb Ha TEOPETHUYECKUU BOMPOC OWjeTa, HO CO 3HAUYUTEIHHBIM
HepodeToM  (HE  TPHBENCHO  JIOKA3aTeNbCTBO WM HEUETKO
chopMynIMpoBaHa TeOpeMa) U MPABUIBHO PEHIUTH XOTS OBl OAHY
3aavy.

- IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3YIaeMOT0 MaTepuaa;

- TIOKa3aTh 00IIee BIAICHUE MTOHATHIHHBIM anapaToM JTUCITUTUTHHEI;

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOI H31araeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEH/TYEMYIO ITPOrpaMMOi yueOHY0
JIUTEPATypy.

HeynosnersoputensHo | CTyAeHT 1€MOHCTPUPYET:

23 ¥ MeHblIIe - HE3HAHWE 3HAYMTEIBLHON YacTH MPOTPAMMHOIO MaTepHaa;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLUILINHBI;

- CYILIECTBEHHBIE OINOKY MPH U3JI0KEHNUU y4eOHOro MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
U3J1araeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BbIBOJBI 110 U3J1araéMOMY MaTepHally.

MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
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DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHIETO OBPA3OBAHUS
«HaumoHanpHBI HCCNENOBATENbCKUU AAEpHBIA YyHUBepcurterT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOVI JHepreTUKM —
drmman demepabHOTO rocyapCcTBEHHOTO aBTOHOMHOTO 06pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(VIATD HVISTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadenpa Beicieit MaTeMaTHKH

Hamnpasnenue 04.03.01 «Xumus»

MOATOTOBKH

HpO(bI/IJIL AHAIUTHYECKASA XUMMUA

JlucuuminHa Teopusi BeposiTHOCTel U MaTeMaTHUYeCKasi CTATUCTUKA
BOIIPOCHI K DK3AMEHY

1. Onepaun Hajx coObiTusamMu; & - anreOpa cOObITHH. AKCHOMATUYECKOE OINPEICIICHUE BEPOSTHOCTU U
€ro CIEACTBHUS.

2. Knaccuueckast u reoMeTpuyeckasi BEposATHOCTh. DopMystbl KOMOMHATOPUKH.

3. YciioBHast BEpoSITHOCTh. TeopeMa yMHOKEHUs BeposiTHOCTeH. HezaBuCMMOCTb cOOBITHI MTONapHas U B
COBOKYNHOCTHU. Teopema ci10KeHus1 BEpOSITHOCTEN /1711 N COBMECTHBIX COOBITHIA.

4. ®opMyiibl IOJIHOM BepossTHOCTU U baiieca (¢ BBIBOJOM).

5. Cxema bepnymm. ®opmyinsl bepaynnu. HauBeposiTHeiiiiee 4nuciio nmosiBIeHUs COOBITHS.
6.IlpenenpHBIE TEOpPEMBI, CBA3aHHBIE CO cxemou bepHymnm (mokanbHas Teopema Jlammaca, Teopema
Ilyaccona).

7.1lpenenpHbIE TEOPEMBI, CBSI3aHHBIE CO cxeMoil bepHyiu (MHTerpanpHas TeopeMa Jlamaca))

8. JluckpeTHble cilydaiiHble BEIMYMHBI: P paclpelesIeHUsl, MHOTOYTOJIbHUK pacipeneseHus], QyHKIus
pacnpeneneHns, MaTeMaTHIeCKOe 0KUAAHUE U TUCIIEPCUs JUIsl TUCKPETHBIX BeaM4MH. [IpumMepsl.

9. ®ymkuus pacnpeneneHuss u e€ cpoiictBa. HemnpepbsiBHas cinydaiiHas BenuuuHa. IlnoTHOCTB
pactpeneneHus U e€ ceorictsa. [Ipumepsl.

10. Martemaruueckoe OxuaHue (ONpeseleHne Al IByX BUJOB CIy4allHBIX BEJIMYMH) M €0 CBOMCTBA.
[Ipumepsl.

11. ducnepcus u e€ cpoiictBa. [Ipumepsl.

12.  JluckpeTHble 3aKOHBI: OWHOMHUAIBHBIM 3aKOH, 3akoH Ilyaccona, reoMerpuyeckoe U
TUIIepreoMeTprudeckoe pacupezaencHue (ps pacupeneneHus, GyHKIus pacupeaeaeHus, MaTeMaTH4YecKoe
OKUJIaHHUE U JUCIIEPCHS).

14. HenpepbIBHBIE 3aKOHBI: PAaBHOMEPHOE M IMOKa3aTeJIbHOE pacrpeaeieHus (IMIOTHOCTh, (PYHKIUS
pacnpeziesieHusi, MaTeMaTUYECKOe 0KUJIaHUE U TUCTIEPCHs).

15. HenpepbIBHBI 3aKOH - HOpMaJbHOE (TayCCOBCKOE) pacrpejaeieHue (IUIOTHOCTb, (QYHKIUS
pacnpesiesieHusi, MaTeMaTH4YeCKoe OXHUAAHUE M AMCIEPCHs, BEPOATHOCTH COOBITUN uepe3 (PYHKIIHIO
Jlannaca, cBoiicTBa (pynkiuu Jlamnaca).

16. UucnoBble XapaKTEPUCTUKHU CIYYalHBIX BEJIWYUH: CPEIHEKBAJAPATHYHOE OTKIOHEHHE, MOJa,
MearaHa, MOMEHTHI. [Ipumepsl.

17. JIByMepHBI cCllydallHbIII BEKTOpP: 3aKOH pachpeiesieHus, (pyHKIMsS pacmpeleieHus, COBMECTHas
IJIOTHOCTb, OJTHOMEPHBIE 3aKOHBI. He3aBUCUMOCTD CITy4aiiHbIX BEJTUYHH.

18. CgoiicTBa 4YMCIOBBIX XapaKTEPUCTHUK, CBA3AHHBIE C OIEpaLUsIMHU: M(X1Y).D(X 1Y) M(XT)
He3aBucuMoCTh Ciiy4yallHbIX BEJIMYUH.

19. Koppensimonnas GpyHkIms, Ko3hGUIMEHT KOPPeIsIUA U UX CBOMCTBa. HekoppennpoBaHHOCTH U €&
CBA3b C HE3aBUCUMOCTBIO CITy4alHbIX BEJIMYHUH.

20. YucnoBble XapaKTepUCTUKH M 3aKOH pacrpeneacHuss GYHKIMHA OT CIIy4ailHON BEJTMYHUHBI.
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21. Jlemma u HepaBeHCTBO YeOwimeBa (C Joka3zatenbcTBOM). CXOIMMOCTH IO BEPOATHOCTH. 3aKOH
6onpmnx uncen. Teopema YebrbieBa (popMyIupoBKa).

22. IIpenenbHble TEOpEeMbl: Teopema UebplleBa (¢ J0Kka3aTeaIbLCTBOM); TeopeMa MapkoBa.
23.Xapakrepuctuueckast pyHKIUS U ee cBoicTBa. [Ipumepsl.

24. llenTpanbHas npeaesibHas TeopemMa .

25. DneMeHThl MaTeMaTU4eCKOH CTAaTHCTUKU: BBIOOPKA, CTATUCTHYECKUH Psij, MOJMIOH, TUCTOTPaMMa,
sMnupuyecKas QyHKIUS pacipeieeHHs.

26. ToyeuHnble OIEHKH TapaMmMeTpoB U TpeOoBaHUS K HUM. OIEHKM MaTEeMaTHYECKOTO OXXUIAHUS U
JUCTIEPCUU CITy4YalHOW BEJIUYUHBI.

27. MeToibl TOTYyYEHHUSI TOUCYHBIX OLICHOK: METOJ MOMEHTOB M METOJl MAKCUMAIIBHOTO MPaBAONO0I00Us.
IIpumepsl.

28. JloBepuTenbHBIH MHTEPBAN — OMNpEICNICHUE, MPUHIMIBI MOCTPOSHUS OBEPUTEIHHOIO HHTEpBaia.
JloBEpUTENbHBII MHTEpBAl JI1 MAaTeMaTUYECKOTO OKUIaHUS HOPMAJIbHOI'O 3aKOHa C HW3BECTHOU
JTUCTIEPCUEH.

29. JloBepUTenbHbIE UHTEPBAJIBI JIIsl MATEMAaTUYECKOTO OXHIaHUS HOPMAIbHOI'O 3aKOHA C HEM3BECTHOM
nucnepcueil. Pacipenenenue CThloaeHTa.

29. JloBepuTenabHbIH MHTEpPBAJ - ONpEAENICHUE; MPUHLUIIBI [MOCTPOCHUS JOBEPUTEIBHOIO HHTEpBaia.
Pacnipenenenne xu-kBaapart. JloBepurenbHbId HHTEPBA ISl IUCIIEPCUHA HOPMATBHOTO 3aKOHA.

30. IIposepka runote3. Kpurepuit cornacus r .

4.2. Haumenosanue ouenounozo cpeocmea. Konmponwvnan paooma 1

a) THUIIOBBIC 3aJaHHUS:

MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUSA POCCUNCKON ®EJJEPAILIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICIIEIO OFPA30OBAHHNA

«HanuoHalbHBIW HCCAENOBATENbCKUN ANEepHBIN yHUBEepcUuTEeT «MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOV 3HePreTUKNI -

drmman deneparbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIEro 00pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTeIIbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

WHCTUTYT OBIIEN MTPO®ECCUOHAJBHOM MOATIOTOBKH
Kadeapa Beicuieidi MaTeMaTUKH

Hanpasnenue 04.03.01 «Xumus»
TIOJITOTOBKH
[Tpoduns AHaJTUTHYECKas] XMMHUSA

I[HCHHHHHHa Teopusi BepOSITHOCTEN U MaTeMaTHYeCKasi CTATUCTHKA

KomiuiekT 3a1aHuil 1J1s1 KOHTPOJILHOM padoTsI 1

Tema: Ciydaiinbie COOBITHS U BEPOSITHOCTH.
Bapuant Nel.

1. BpOC&IOTCH JIBC I/IFpaJIBHBIe KOCTH. KaKOBa BepOHTHOCTb TOro, 410 HpOI/I3BCIIeHI/I€ BBITIABIIINX OYKOB
HE MPEBOCXOUT 6, a pa3HOCTb IEIUTCS Ha ABa?
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2. W3 30 »sKk3aMeHalMOHHBIX BOMPOCOB CTYACHT 3HaeT oTBeT Ha 25. B Owiere 4 Bompoca. Haiitu
BEPOSITHOCTH TOTO, YTO CTYJIEHT OTBETUT OoJiee yeM Ha 2 u3 4 BOIPOCOB.

3. lla umcna X u Y BeIOMparoTcs Hayrax w3 orpe3ka [0, 2]. KakoBa BEpoOsSITHOCTH TOTO, YTO OHHU
YIOBJIETBOPSIOT YCIOBUAM: xy <1, y<x ?

4. YCTpOWCTBO COCTOMT M3 TPEX DIIEMEHTOB pPa0OTAIOMIMX HE3aBHUCHMO. BeposTHOCTH 0e30TKa3HOM
paboTel (32 BpeMs t) MEpBOTO, BTOPOTO M TPETHETO AJIEMEHTOB COOTBETCTBEHHO paBHEI 0.6, 0.7, 0.8.
Haiit BeposSTHOCTH TOTO, 4TO 32 BpeMs t 6e30TKa3HO OyayT paboTaTh HE MEHEE 2-X JIEMEHTOB.

5. B iepBoit ypre 5 6enbix ¥ 7 4€pHBIX IIapOB, BO BTOPOM ypHE 6 Oenbix U 4 4€pHbBIX mapoB. 13 nepBoit
YpHBI BO BTOPYIO INEPETIOKEHO 2 IIapa, 3aTeM M3 BTOPOM YypHBI M3BJICUEH oauH Mmap. Onpenenutb
BEPOATHOCTH TOTO, UTO BHIOPAHHBII U3 BTOPOW YPHBI LIAp YEPHBIH.

6. B mupamuae 12 BUHTOBOK, 5 U3 KOTOPBIX CHAOKEHBI ONTHYECCKUM TMPHUIIETIOM. BeposTHOCT monagaHus
B MHUIIICHb TPU OJHOM BBICTpEIIC U3 BUHTOBKH C ONTHYECKHM Mpuiienom paBHa 0,9, a u3 BUHTOBKH 0e3
onrtuyeckoro npuuena — 0,5. Ctpenok nopa3ui MUIIEHb U3 Hay/lady B3SITOH BUHTOBKH. UTO BeposiTHEE:
MUIICHb MOPa)KE€Ha U3 BUHTOBKH C ONTHYECKUM IMPUIIETIOM Uu 0e3 Hero?

7. CTpenok mpoBOAUT CEPUIO0 U3 4 BBICTPENIOB 0 MUIIEHU. BEpOsATHOCTH MONajaHus B MULIEHb MpU
KaXX/IOM OTIEIBHOM BBICTpesie paBHa 3/5. HallTu BepOSTHOCTH TOMNAJaHUS B MUIICHb POBHO TpEMs
BBICTPEJIaMH, A TAK)KE€ HAUBEPOSTHEUIIEE YUCIIO ONAaIaHUI B MUIIIEHb B JAHHOU CEPUHU.

8. BeposTHOCTB TOsIBIICHUS COOBITHS B KakaoM u3 600 He3aBUCHMMBIX HcnblTaHuid paBHa 0,6. Haiitu
BEPOSTHOCTH TOTO, YTO COOBITHE HACTYIUT POBHO 396 pa3.

Bapuant Ne2.
1. HaliTu BEposTHOCTB TOTO, YTO HayJjauy B34TOE JIBY3HaYHOE YHUCIIO HE IPEBOCXOIUT 89, a TaKxke
KpaTHOU 2 1 7.
2. U3 xomonbl B 36 kapT u3BiaedyeHO Hayralx 4 kaptel. KakoBa BEpOSATHOCTH TOTO, YTO 3TU KapThl
OJIMHAKOBOM MacTH? (371€Ch paCCMAaTPUBAIOTCSI MACTH YEPHASI U KpacHasi).
3. TlapameTpbl KBaJpaTHOTO ypaBHEHUS x~ + px +q =0 BbIOMparoTca Haynady u3 otpeska [0, 3]. Kakosa
BEPOATHOCTH TOTO, UYTO KOPHU YpaBHEHUS IeHCTBUTENbHbIE UYncia?

4. Tpu 6ackerbonrcTa OpocaroT MU HE3aBUCUMO KaXK/Iblil IO cBoel Kop3uHe. BeposiTHOocTH monananus
IPU KaKI0M OpOCKe JUIsl IEPBOT0, BTOPOTO U TPEThero 0ackeTO0INCTOB cOOTBETCTBEHHO paBHbI .7, 0.8,
0.9. HaiiTu BepOsATHOCTH TOTO, YTO MPH OAHOBPEMEHHOM OpOCKEe BCEMH TpeMsi OackeTOosncTamMu Oyaer
He OoJiee IBYX MonajiaHui.

5. B xopoOke HaxoauTcs 6 HOBBIX M 4 YK€ HCIOJb30BaHHBIX TEHHHCHBIX Ms4a. [lyis mepBod HIphI
Haynady OepyT U3 KOpOOKHU 2 Ms4a U 3aTeM, MOCJe UTPhl, BO3BpAILAIOT B KOpoOKy. KakoBa BepOsSTHOCTD
B3SITh HayJauy U3 ATOH KOPOOKH JUIsl BTOPOM UTPHI 2 UCTIONB30BAHHBIX MsA4a?

6. lmMeeTcst Tpu ypHBI: B NepBOi U3 HUX 4 OenbIX miapa U 6 4EPHBIX; BO BTOPOH 5 OenbIX U 7 4€pHBIX; B
Tpetbeit 10 Genbix mapoB (u€pHbIX HeT). M3 Hayran B3sTON ypHBI BbIHMMaeTcs map. OH oka3zaics OesbIM.
KaxoBa BEpOSITHOCTB TOTO, UTO 3TOT LIAP BBIHYT U3 IEPBOU YpHBI?

7. Mounera Opocaetrcs 5 pa3. HaliTu BeposSTHOCTH BBINQJICHUS Opjia POBHO YETHIPE pas3a, a Takke
HaWBEPOSITHEUIIIEE YHUCIIO BBITIAJICHUI OpJia B 3TOW CEpHUH.

8. BepositHOCTh mosiBIIeHUs1 cOOBITHA B KaxaoM u3 2000 He3aBucuMbIx ucnbiTanuii pasHa 0,001. Haiitu
BEPOSITHOCTH TOT0, YTO COOBITHE HACTYIUT POBHO 4 pasa.

Bapuant Ne3.

1. Bpocatorcs nBe urpanbHbie KocTH. KakoBa BEpOsITHOCTh TOTO, YTO PA3HOCTH BHINIABIINX OYKOB
JETTUTCS Ha YeThipe?

2. B notepee 30 6mietoB u 4 u3 HUX BeIATpHINIHKIC. [Ipnodpereno 3 O6mera. HailTu BEposSTHOCTH TOTO,
4TO HEe MeHee 2 U3 HUX BBIUT'PBIIIHBIC.
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3. JlBa uncna X u Yy BeIOMparoTcs Hayrang w3 orpeska [0, 2]. KakoBa BeposSITHOCTH TOTO, YTO OHHU
YIIOBJIETBOPSIIOT YCIOBUAM: y <e*, y > x?
4. lns Toro, yToOBbl COUTH CaMOJIET JOCTaTOYHO OAHOrO nomnafaanus. OMHOBPEMEHHO ObLIO CAENaHO TPH

BbICTpena ¢ BeposiTHocTsAMuU nonaganus 0.2, 0.4, 0.5 coorBercTBeHHO. KakoBa BEpOSTHOCTH TOrO, YTO
camouieT couT?

5. B anpObomMe 5 4ucCThIX M 5 rameHbsix Mapok. M3 HHX Haynady W3BJICKAIOT 2 MapKH, MOJBEPraloT HUX
TaleHuIo0 W BO3BpaInamT B anb0oM. KakoBa BEpOSTHOCTh TOTO, YTO BHOBb W3BIICUCHHBIC HAyHady 2
MapKu OKaKYTCSI YUCTHIMU?

6. Ectb n1Ba kyOuka ¢ mudpamu 1, 2, 3, 4, 5, 6 Ha rpaHsax ¥ TPU IpaBUIbHBIC MUPaMUIbI ¢ iudpamu 1, 2,
3, 4 na rpansx. Hayran BeiOpanu oquH M3 3TUX HpeaMmeToB W Opocwin. Bremmana mudpa 4. Kakosa
BEPOSITHOCTH TOTO, YTO OBLI B3ST KyOHK?

7. B cempe 6 perell. CumTasi BEpOSTHOCTH POXKJIEHUS MallbuMKa M JIEBOYKH PABHBIMM, ONPEIEIUTH
BEPOSITHOCTb TOT'0, YTO B JaHHOH ceMbe 4 Manburka. HaliTu Taxke HauBeposTHeHIee YiCio AeBOYEeK.

8. BeposATHOCTH MOsIBICHUS COOBITHS B Kax10M u3 100 He3aBUCUMBIX HCIIBITAHHUH ITOCTOSIHHA U PaBHA
=0,8. HaiiTu BepOSATHOCTb TOTO, UTO COOBITHE MOSABUTCS HE MeHee 75 pa3 u He 6oree 90 pas.

Bapuant Ne4.
1. HaliTu BEposiTHOCTb TOTO, YTO HayJjauy B34TOE JIBy3HaYHOE YHMCIIO HE IPEBOCXOIUT 79 U KpaTHO 7.
2. U3 xononpl B 36 KapT u3BJIEUYEHO HAayraj 2 kapThl. KakoBa BEpOATHOCTb TOTO, UTO 3TH KapThl OJHOU
MmacTu? (3€Ch pacCMaTPUBAIOTCA MacTU YEpHas U KpacHasi).
3. Haiitu BeposITHOCTb TOTO, YTO CyMMa JIBYX HayJjauy B3sThIX U3 oTpe3Ka [-1, 1] uncen nojaoxurenbHa, a
npousBeaeHue He npeocxoaut 0,25.

4. OXOTHHUK BBICTpeNuI 4 pa3za mo yAaJsomieics nend. BeposTHOCTh monajganus Mpy MepBOM BHICTpPEIIe
paBHa 0.7, a mociie Kaxa0ro BeIcTpesna oHa ymeHblnaercs Ha 0.1. Haiitu BepoSTHOCTh TOTO, UTO OXOTHHUK
nmonajer He MEHEE IBYX pas.

5. B smmke conepxutcst 14 aeranei u3roToBieHHBIX Ha 3aBojie Nel, 26 neraneit — Ha 3aBoje Ne2 u 10
neraneid — Ha 3aBoje Ne3. BeposdTHOCTh TOro, 4TO J€Tallb, U3rOTOBJICHHAs Ha 3aBoje Nel, sBisercs
kauecTBeHHOW paBHa 0.9, Ha 3aBoge Ne2 — (0.7 u Ha 3aBoge Ne3 — 0.8. Haiitu BepoATHOCTH TOTO, UTO
M3BJICUEHHAsI HAayTaJl IeTallb OKa)KeTCsl KauyeCTBEHHOM.

6. lmeetcst Tpu ypHBI: B NepBOi U3 HUX 3 OelNbIX 11apa U 7 4EPHBIX; BO BTOpoi 7 OenbIX U 5 U€pHBIX; B
TpeTbeil 6 Oenbix mapoB 4 u€pHbix. M3 Hayran B3sTOM ypHbBI BbiHUMaeTcs map. OH okasancst OesbIM.
KaxoBa BEpOSITHOCTB TOTO, UTO 3TOT LIAP BBIHYT U3 BTOPOH YPHbI?

7. UrpanbHas xocTh Opocaercs 5 pa3. Haiitu BeposTHOCTBH TOro, uTo IMdpa 3 BbIMageT poBHO 4 pasa, a
TaK)K€ HauBEpOsTHEHIIee YHCII0 BbINaACHUN HUpPHI 2.

8. BeposaTHOCTH MOsiBJIEHUS COOBITUS B Kax10M 13 400 He3aBUCUMBIX UCIIBITAHUH MMOCTOSIHHA U PaBHA
=0,8. HaiiT BeposSTHOCTH TOT0, 4TO COOBITHE MOSBUTCS pOoBHO 312 pas.

Bapuant NeS.

1. BpocaroTcs 1Be npaBuiIbHbIE THpamMuIbl ¢ dpamu 1, 2, 3, 4 Ha rpansx. KakoBa BeposTHOCTB TOTO,
YTO CyMMa BBINABIIMX OYKOB OoJee 3, HO MmeHee 77

2. Ha nonke crout 10 kHur, 6 u3 KoTtopsIx B nepemiere. bepyr Haynauy 4 xkauru. Haiit BepoATHOCTB
TOT0, YTO CPENN B3ATHIX KHUT TPU B NEPEILIETE.

3. ITapameTpsl KBaApaTHOTO ypaBHEHUs x° +2px+¢ =0 BpIOMparoTcs Haynauy u3 orpeska [0, 1]. Kakosa
BEPOATHOCTH TOT'O, UTO KOPHU YPABHEHMSI KOMIIJIEKCHBIE YKci1a?

4. J1ast Toro, 4TOOBI pa3pyIIUTh MOCT, HY)KHO IONaJaHue He MeHee ByX 00m0. HezaBucumo cOporieHo
Tpu 60MOBI ¢ BeposTHOCTs MU niontananus 0.1, 0.3, 0.4. KakoBa BEpOATHOCTb TOTO, YTO MOCT pa3pyIicH?

5. B iepBoit ypre 8 6enbix u 4 4€pHBIX 1IapoB, BO BTOPO ypHE 4 Oenbix u 6 4€pHbBIX mapoB. 13 mepBoit
YPHBI BO BTOPYIO IIEPEJIOKEHO 2 1Iapa, 3aTeM U3 BTOPOM YypHBI M3BJIeYeHO 2 mapa. Onpenenurtsb
BEPOATHOCTH TOTO, UTO BHIOPAHHBIE U3 BTOPON YpHBI LIAphI Oeble.
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6. B marasuH mocTymaroT OJHOTHITHBIE M3JENIHS C TPEX 3aBOJAOB, mpuueM 1-il 3aBoj moctaiser 30%
msnennid, 2-it — 20%, a 3-it — 50%. Cpenu uznenuii 1-ro 3aBona 80% nepBocopTHbIX, 2-T0 — 70%, 3-T0 —
90%. Kymieno onno uszaenue. OHO 0Kka3anoch NEPBOCOPTHBIM. HaliTu BEpOATHOCTH TOTO, YTO KYIUICHHOE
W3/IeJIie BBIMYILIEHO 1-bIM 3aBOJIOM.

7. CTpenok NpOBOIUT CEPHUIO0 U3 5 BHICTPEIOB IO MUIIEHHU. BeposTHOCTh MOpakeHHsS MUILEHU [pU
KaX/I0M OTJEJIbHOM BbICTpesne paBHa 4/5. HaliTu BepOSATHOCTb MOPaXKEHHUS MMIIEHH POBHO TpEMs
BBICTPEJIAMH, a TAK)KE HAUBEPOSTHEHIIIEE YUCIIO IOPAKEHUN MULLIEHU B JAHHON CEPUH.

8. BepositHOocTh  TOrO, 4TO AeTanb He mpouwia npoepky OTK, paBna 0,2. HaiiT BepOSATHOCTH TOTO,
yto cpeau 400 otobpanubix neraneit uncio He npomenmux OTK 3akmroueHo B npeaenax ot 70 go 100.

Bapuant Ne6.

1. Bpocatotcs n1Be urpanbhble KocTi. KakoBa BEpOSTHOCT TOTO, UTO CyMMa BBITIABUINX OYKOB HE
MPEBOCXOIUT 7, a IPOU3BEICHUE HE TPEBOCXOIUT 4.

2. B uexe pabotarot 8 MmyxuuH U 4 xxeHiuHbl. Haynauy otoOpano 6 yenoBek. KakoBa BepOSITHOCTh TOTO,
YTO CpeAr OTOOPAHHBIX JIIOIEH OKKETCS 3 )KCHIIMHBI.
3. lla umcna X u Y BeIOMparoTcs Hayrax w3 orpe3ka [0, 2]. KakoBa BEposSITHOCTH TOTO, YTO OHHU

YJIOBJIETBOPSIOT YCIOBHAM: y<e *, y>e ' ?

4. DK3aMEHaIlMOHHBINA OUJIET COAepKUT 3 Bompoca. BeposTHOCTH TOro, YTO CTY/AEHT OTBETUT Ha MEPBBIN
¥ BTOPOW BOIPOCH! OmiieTa orHAaKoBBI U paBHBI 0.9, a Ha TpeTuit — 0.8. HaiiTk BEpOSATHOCTH TOTO, YTO
CTYIEHT CIACT dK3aMeH, €CJIM JIUIsl 3TOT0 Ha/l0 OTBETUTH XOTs OblI Ha JBa BOIIPOCA.

5. B kopoOke Haxonutcs 7 HOBBIX M 5 yXK€ HCIIOJIb30BAHHBIX TEHHUCHBIX Msya. Jljig mepBOM WIpbl
HayJauy OepyT U3 KOpoOKHU 2 Msida U 3aTeM, [OCJIe Urpbl, BO3BPALIAOT B KOpoOKy. KakoBa BeposSTHOCTD
B3SITh HayAa4dy U3 ATOH KOPOOKH JUIst BTOPO UTPHI | HOBBIH 1 | MCTIOIB30BaHHBIN MSIUH.

6. Ectb nBa xyOuka ¢ uudpamu 1, 2, 3, 4, 5, 6 Ha rpaHsix U 4 mpaBUIBHBIX MUPaMUJIbI ¢ Iudpamu 1, 2, 3,
4 na rpansx. Hayram BeIOpanu oAMH W3 3TUX mpeameToB u Opocunu. Bemana nudpa 3. Kakosa
BEpPOSITHOCTH TOTO, YTO ObLJIa B3siTa MUpamMua?

7. Otpe3ok AB pasnenen Toukoit C B oTHomeHuu 3:2. Ha 3ToT oTpe3ok Haymgady OpoIieHO 6 TOYEK.
Haiitu BeposITHOCTH TOr0, YTO YETHIPE M3 HHUX OKaxyTcs jeBee TOukd C M JBe — MpaBee, a TaKkKe
HauBEpOsITHENIIIEE YMCIIO TOUEK, OKa3aBiuxcs jesee C.

8. BeposTHOCTB mosiBiIeHUsT COOBITHS B KaxkaoM u3 500 He3aBucHMBIX HcnblTaHuil paBHa 0,002. Haiitu
BEPOSITHOCTH TOT'0, YTO COOBITHE HACTYIUT HE MeHee 2 U He OoJee 3 pa3s.

Bapuant Ne7.

1. bpocarotcst 1Be urpanbHble KOCTH. KakoBa BEpOATHOCTb TOTO, UTO Pa3HOCTD BHINABIIMX OUKOB
JEJIUTCS Ha TpU?

2. "3 40 »sk3aMeHalMOHHBIX BOMPOCOB CTyAeHT 3HaeT orBeT Ha 30. B Owmmere 4 Bompoca. Haiitu
BEPOATHOCTH TOTO, UTO CTYIEHT OTBETUT Oosiee yeM Ha 2 u3 4 BOIMPOCOB.

3. JIBa umcna X u Yy BeIOMparoTcss Hayraa u3 oTpeska [0, 1]. KakoBa BepoATHOCTH TOTrO, YTO OHH
1

Y/IOBJIETBOPSIOT YCIOBUSIM: X2y < 5y sx?

4. YCTpOWCTBO COCTOUT M3 TPEX DJIEMEHTOB pPaOOTAIOMMX He3aBUCHMO. BeposTHOCTH 0e30TKa3zHOMH

paboThl (3a Bpems t) MepBOro, BTOPOIO M TPETHETO 3JEMEHTOB cOOTBeTCTBeHHO paBHbl 0.6, 0.8, 0.9.
Haiitu BeposiTHOCTB TOTO, 4TO 3a BpeMsi t 0e30TKa3HO OyayT paboTaTh HE MEHEe ABYX AJIEMEHTOB.

5. B nepBoii ypHe 4 6enbix U 8 4EPHBIX HIAPOB, BO BTOPOM ypHE 7 Genbix U 5 u€pHbIX mapos. U3 nepBoit
YPHBI BO BTOpPYIO IIEPENIOKEHO 2 Ilapa, 3aT€M M3 BTOPOM YpHBI M3BJ€YEHO ABa wiapa. OnpeneinuTb
BEPOSITHOCTh TOT'O, YTO U3BJICYEHHBIE U3 BTOPOH YpPHBI IIAphl YEPHBIE.

6. B nupamune 12 BUHTOBOK, 4 M3 KOTOPBIX MMEIOT ONTHUYECKH mpuIen. BeposTHOCTh momnanaHus B
MHUILIEHb NPH OJHOM BBICTpEJE M3 BHHTOBKM C ONTHYECKUM IpuueiaoM paBHa 0,9, a U3 BUHTOBKH 0Oe3
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ontuyeckoro npuiena — 0,6. CTpenok nopasui MUIIEHb U3 Hayaady B3STOM BUHTOBKHU. UTO BEpoOsITHEE:
MHIICHD IMMOPaK€HAa U3 BUHTOBKU C ONITUYCCKUM MPULICIIOM HUITN 663 Hero?

7. CTpenok NpOBOIUT CEpHI0 M3 4 BHICTPEIOB IO MUIIEHU. BeposTHOCTh MOpakeHHsS MUILEHU I[pU
KaX/IOM OTJIEJIbHOM BbICTpelsie paBHa 2/3. HaiiTu BepoOSITHOCTh NOpa)kK€HHsI MUIIEHU POBHO YETHIPbMS
BBICTPEJIAMH, a TAK)KE HAUBEPOSTHEHIIIEE YUCIIO IOPAKEHUN MUILIEHU B JAHHON CEPUH.

8. BeposiTHOCT TOSIBNICHHS COOBITUS B Kaxk oM 13 600 He3aBHCUMBIX HCIIbITaHU# paBHa 0,6.

HaiiTi BEposSTHOCTH TOTO, YTO COOBITHE HACTYIUT POBHO 396 pas.

Bapuant Ne8.

1. HaliTi BEpOSITHOCTB TOTO, YTO HayAa4y B34ATOE JIBy3HAYHOE YUCIIO HE MPEeBOCXOAUT 69 U kpaTHO 2 U 3
OJIHOBPEMEHHO.

2. U3 xomonpl B 36 kapT u3BiaedyeHo Hayrajx 4 kaptel. KakoBa BepOSTHOCTH TOTO, YTO 3TU KapThl
OJIMHAKOBOI MacTu? (371eCh pacCMaTPUBAIOTCSI MACTU YEpHAs U KPacHas).

3. JlBa uncna X u Y Haynauy Oepyrcs u3 orpeska [-1, 1], kakoBa BEpOSTHOCTb TOTO, 4TO Pa3HOCThH (Y-X)
ATHUX YHCEI TIOJIOKUTEIIbHA, a MPOU3BEACHHUE HE IPEBOCXOIUT 1/4.

4. Tpu G6ackerbonucTa OpocaroT MU HE3aBUCUMO KaXKJIbli 110 cBoel Kop3uHe. BeposiTHOCTH monanaHus
IIPU KaXKaI0M OpOCcKe JUIsl IEPBOTr0, BTOPOIO U TPEThero 0ackeTO0IMCTOB COOTBETCTBEHHO paBHbI 0.6, 0.7,
0.8. HaiiTu BeposATHOCTH TOr0, YTO IPHU OJHOBPEMEHHOM OpOCKE BCEMM TpeMsi OackerOosmcTtamu Oyaer
He OoJiee IBYX MonajaHui.

5. B kopoOke HaxoauTcsi 8 HOBBIX M 6 yXK€ MCIIOJIb30BAaHHBIX TEHHHUCHBIX Msueill. [ mepBoi Urpbl
Haygady OepyT U3 KOpOOKH 2 Msua U 3aTeM, IOCJIE UIPhI, BO3BPAIIAOT B KOpoOKy. KakoBa BEpOSTHOCTD
B3sITh HayJauyy U3 3TOH KOPOOKH JUIsl BTOPOU UTPhI 2 HOBBIX Ms4a?

6. meetcst Tpu ypHBI: B IEPBOM U3 HUX 6 OenbIX U 6 YEPHBIX IIAPOB; BO BTOPOii 4 OenbIX U 8 YEPHBIX; B
Tpetbeil 12 Oenbix mapoB (u€pHbIX HeT). M3 Hayraa B3sTON ypHBI BhIHMMaercs map. OH okaszaics
yepHbIM. KakoBa BEpOSITHOCTB TOTO, YTO 3TOT LIAP BBIHYT U3 IEPBOU YPHBI?

7. Monera Opocaetcst 5 pa3. HaliTu BepoATHOCTh BBINAJACHUS OpJla POBHO YETHIpE pas3a, a TaKKe
HAaWBEPOSTHEUIIIEE YHCIIO BBINAJICHUI OpJla B 3TOW CEpHUH.

8. BepositHOCTh nosiBiIeHUs1 cOOBITHA B KaxaoM u3 2000 He3aBucumbIx ucnbeiTanuil pasHa 0,001. Haiitu
BEPOSITHOCTH TOT0, YTO COOBITHE HACTYNUT POBHO 4 pasa.

Bapuant Ne9.
1. bpocarotcs nBe urpanbHble KOCTH. KakoBa BEpOATHOCTB TOTO, UTO CyMMa BBIIIABIIMX OYKOB HE
MIPEBOCXOUT 6 U I€TUTCS Ha TpU?
2. B norepee 25 6uneroB u 5 u3 HUX BbIMrphiIHbe. [IpnoOpereno 4 Ounera. Haiitu BeposSTHOCTH TOTO,
YTO HE MEHEE 3 U3 HUX BBIUTPBIIIHBIE.
3. JIBa umcna X u Yy BeIOMparoTcss Hayrag u3 otpeska [0, 2]. KakoBa BeposSTHOCTH TOro, 4TO OHH
YIIOBJIETBOPSIIOT YCIOBUAM: y<e’ —1, y=x?

4. llnsa Toro, 94ToObl COUTH CaMOJeT JOCTATOYHO OJHOTO MOMaJaHus. bbUlo cienaHno oJHOBPEMEHHO TPH
BbIcTpena ¢ BeposiTHocTamu nonanganus 0.2, 0.3, 0.5 coorBeTcTBeHHO. KakoBa BEpOSITHOCTH TOTrO, YTO
camoJieT couT?

5. B anbbome 6 ymMcThIX U 4 rameHblXx Mapok. VM3 HMX HayJqauy U3BJIEKAlOT 2 MapKu, MOJBEPraloT UX
raleHuIo W BO3BpallarT B anbOoMm. KakoBa BepOSTHOCTH TOrO, YTO BHOBb W3BIICUEHHbIE Haydaudy 2
MapKHu OKaKyTCsl YUCTBIMU?

6. Ectpb 3 xybuka c uudpamu 1, 2, 3, 4, 5, 6 Ha rpaHsax U JBe NPaBWIbHBIX THUpaMUabl ¢ tudpamu 1, 2, 3,
4 na rpansx. Hayran BeIOpanu oaMH M3 3TUX mpeameroB u Opocunu. Beimana nudpa 3. Kakosa
BEPOSITHOCTH TOT0, YTO OBLI B3ST KyOHK?

7. B cempe 6 pereil. CumTas BEPOSTHOCTH POXKJIEHUS MaJIbUMKAa U JIEBOYKU DPABHBIMHU, OINPENEIUTH
BEPOATHOCTH TOTO, YTO B JaHHOM ceMbe 4 MaburKOB. HaliTh Takke HauBepOSITHENIIIEE YUCIIO 1€BOYEK.
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8. BeposiTHOCTH TOsIBJICHUST COOBITHS B KakaoM K3 2400 He3aBUCHMBIX MCIBITAHUNA MMOCTOSTHHA M paBHA
=0,6. HaiiTu BEpOsSTHOCTB TOTO, UTO COOBITHE MOSABUTCS HEe MeHee 1416 pa3 u He 6ostee 1512 pas.

Bapuant NelO.
1. HaliTu BEposSTHOCTB TOTO, YTO HayJauy B34TOE JIBy3HaYHOE YHMCIIO HE IPEBOCXOIUT 79 M KpaTHO 8.
2. U3 xonoas! B 36 kapT u3Bie4eHO Hayraj 4 kaprtel. KakoBa BEpOSTHOCTb TOrO, UTO 3TH KAapThl YEPHOU
mactu?
3. HaiiTu BEpOATHOCTh TOTO, YTO CyMMa JBYX HayJady B3SThIX U3 OTpe3ka [-1, 1] uucen nosioxurenbHa, a
MPOU3BEACHNE HE TPEBOCXOIUT 1/8.

4. OXOTHUK BbICTpenua 4 pa3za nmo yaajsouieics uend. BeposTHOCTh monajanus Mpy MepBOM BBICTpPEIie
paBHa 0.9, a mocie kaxaoro BeicTpesia oHa ymenbinaercs Ha 0.1. HailTu BeposITHOCTh TOr0, 4YTO OXOTHHUK
monagEér He MEHEE ABYX Pas.

5. B amuke copepxutcs 14 neraneid m3rotoBiaeHHbIX Ha 3aBojie Nel, 26 neraneit — Ha 3aBoje No2 |, 12

neraneit — Ha 3aBoje Ne3 u 28 nerasneii Ha 3aBoje Ne4. BeposTHOCTh TOTO, YTO J1€Tajlb, M3rOTOBJICHHAS HA

3aBojie Nel, aBisiercss kauectBeHHOM paBHa 0.8, Ha 3aBojge No2 — 0.6, Ha 3aBojae Ne3 — (0.7 u Ha 3aBoje

Ne4 — 0.5. HaiiTi BEposITHOCTb TOTO, YTO U3BJICUEHHAsl HAyra JeTallb OKAXKETCSd KayeCTBEHHOM.

6. Mmeercs Tpu ypHBL: B IEpBON U3 HUX 6 OenbIX MapoB U 6 4EPHBIX; BO BTOPOMl 5 OebIX U 7 4EPHBIX; B

TpeTbeit 3 Oenbix 1 9 u€pHbix. U3 Hayran B3sTON ypHBI BeiHMMaeTcs map. OH okazaincs 6enbiM. Kakoa

BEPOSITHOCTH TOTO, YTO TOT IIAP BBIHYT U3 TPEThEU YPHBI?

7. UrpanpHas kocTh Opocaetcs 4 pasa. Haiitu BeposTHOCTH TOro, uTO 1IU(pa 4 BbIIAAET POBHO 3 pasa, a

Tak)ke HauBEpOsTHEHIIee YHCIO BhINaACHUN TUPHI 5.

8. BeposATHOCTH MOsBIEHUS COOBITUS B KaxaoM u3 1600 He3aBHCUMBIX HUCIBITAHUN MOCTOSHHA M paBHA
=0,8. HaiiTu BepOSITHOCTH TOTO, UTO COOBITHE MOSBUTCS POBHO 1232 pasa.

Bapuant Nell.
1. Bpocarotcs 1Be mpaBuiIbHbIE TUpamMuabl ¢ tudpamiu 1, 2, 3, 4 Ha rpansax. KakoBa BeposITHOCTh TOTO,
YTO CyMMa BBINABIINX OYKOB Oojiee 2, HO MeHee 57
2. Ha nonke crout 14 kuur , 8 u3 kotopex B nepemiere. bepyr Haynauy 4 kauru. Halitu BeposTHOCTB
TOTO, YTO CPENIU B3STHIX KHUT TPU B MEPEILIETE.
3. IlapameTpsl KBaAPaTHOTO ypaBHEHHs x” + 2px + g =0 BbIOMparoTcs Haynauy u3 orpeska [0, 1]. Kakosa
BEPOSATHOCTH TOTO, UTO KOPHU YPaBHEHUSI KOMILJIEKCHbIE yKciia?

4. J1ns TOro, 4TOOBI pa3pylIuTh MOCT, HYXKHO TONajaHue He MeHee AByX 6omb6. HezaBucumo cOporieHo
Tpu 60MOBI ¢ BeposiTHOCTsiMU nontafanus 0.2, 0.4, 0.5. KakoBa BeposSTHOCTh TOTO, YTO MOCT pa3pymieH?
5. B nepBoii ypHe 6 6enbIx U 6 YEpHBIX IIapoB, BO BTOPOM ypHe 7 OenbIx U 5 4y€pHbIX 1mapoB. 13 nepsoii
YPHBI BO BTOPYIO IEPENOKEHO 2 Iapa, 3aTeM M3 BTOPOM YpHBI M3BJIe4eHO ABa miapa. OnpeneiuTb
BEPOSITHOCTH TOT'0, YTO BHIOPAHHBIE U3 BTOPOM YPHBI IIAPHI YEPHBIE.

6. B Marasus noctynaroT OJHOTHUIIHBIE U3/IENINS C YETBIPEX 3aBOJOB, MpU4eM 1-i 3aBoja nmocrasiseT 25%
e, 2-it — 20%, 3-it — 25%, a 4-it — 30%. Cpenm u3aenuii 1-ro 3aBoga 60% MepBOCOPTHBIX, 2-TO —
80%, 3-ro — 70%, 4-ro — 90% . Kymneno omno uznenue. OHO OKazanoch MepBOCOPTHHIM. Haiitu
BEPOATHOCTH TOTO, UTO KYIIJICHHOE U3/IEJIHE BBHITYIIEHO 4-bIM 3aBOIOM.

7. CTpenok HpOBOAMUT CEpHi0 U3 4 BBICTPEIOB MO MUIIEHU. BEpOATHOCTh MOpPaKEHUS MUIIECHH MpHU
KaX/I0M OTJEJIbHOM BBICTpesie paBHa 3/4. HaliTu BepOATHOCTh MOPAXEHHUS MHIIEHH DPOBHO TpEeMs
BBICTPEJIAMH, a TAK)KE€ HAUBEPOSTHEUIIEE YUCIIO TOPAKEHNH MUILICHN B IAHHOW CEPHH.

8. BepostHocTh  TOTO, uTO JeTanb He npouwia nposepky OTK, pasna 0,1. Haiitu BeposTHOCTH TOTO,
yro cpenu 100 oroOpannsIx netaneit uncno He npomenmmx OTK 3akmroueno B npeaenax ot 10 go 40.

Bapuant Nel2.
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1. bpocatotcs nBe urpanbhbie KocTi. KakoBa BEpOSITHOCT TOTO, UTO CyMMa BBITIABIINX OYKOB HE
IIPEBOCXOUT 7 U AE€TUTCS Ha 3.

2. B nexe pabotarot 10 myxunH u 5 xenmuH. Haygaay orobpano 7 yenoBek. KakoBa BepoSITHOCTh TOTO,
YTO Cpeu OTOOPaHHBIX JIFOJEH OKaXKeTCs 4 KEHILUHBI.

3. JIBa uucna X u Yy BbeIOMparoTcs Hayram u3 orpeska [0, 2]. KakoBa BeposSTHOCTH TOTO, YTO OHHU
YIOBIETBOPAIOT YCIOBHAM: y<e * +1, y>e ' +1?

4. DK3aMEeHaLlMOHHBINA OUJIET COAepKUT 3 Bompoca. BeposTHOCTH TOro, YTO CTYAEHT OTBETUT Ha MEPBBIN
1 BTOPOW BOIPOCHI OmiieTa oMHAaKOBBI U paBHBI 0.8, a Ha TpeTuit — 0.7. HailTu BEpOATHOCTH TOTO, YTO
CTYIEHT CIACT dK3aMEH, €CJIM JUUIsl 3TOT0 Ha/l0 OTBETUTH XOTs ObI Ha JjBa BOIIPOCA.

5. B kopoOke HaxoauTcsi 8 HOBBIX M 4 yXK€ HCIIOJIB30BAaHHBIX TEHHUCHBIX Msueil. [y mepBoil Urpsl
HayJauy OepyT U3 KOpoOKH 2 Msua U 3aTeM, II0CJIe UIPbl, BO3BpaIlaoT B KOpoOKy. KakoBa BeposTHOCTh
B3SITh HayJaudy U3 9TOH KOPOOKH JIJIsl BTOPOM UTPBI 2 UCIIOIB30BAHHBIX MsUa.

6. Ectb Tpu kyOuKa ¢ mudppamu 1, 2, 3, 4, 5, 6 Ha rpaHsIX U 4 IPaBUIBHBIX TUPAMUJILI ¢ udpamu 1, 2, 3,
4 na rpausx. Hayran BeiOpanu oaMH W3 STUX mpeaMmeToB u Opocunu. Bremana nudpa 4. Kakosa
BEpPOSITHOCTH TOT'0, YTO ObLIA B3sTa MUpamMua?

7. Otpe3ok AB paspenen toukoit C B otHomeHuu 3:1. Ha 3T0oT oTpe3ok Hayngady OpomIEHO 5 TOYEK.
Haiitu BeposTHOCTH TOro, YyTO TPU U3 HUX OKaxyTcs jeBee Touku C M JBe — IpaBee, a Takke
HaMBEPOSITHEHIIee YHUCIIO0 TOUeK, OKa3aBmmxcs jgesee C.

8. BepositTHOCTh nosiBiIeHUs1 cOObITHA B KaxaoM u3 1000 He3aBucumbix ucneiTanuii pasHa 0,002. Haiitu
BEPOSATHOCTb TOT'0, YTO COOBITHE HACTYIUT HE MeHee 2 U He Ooee 3 pas.

Bapuant Nel3.

1. BpocatoTcs e urpanbHble KOCTH. KakoBa BEpOATHOCTB TOTO, YTO MPOU3BEICHHUE BINABIINX OYKOB
HE NPEBOCXOAMT 5, @ pa3HOCTh JIEIUTCS Ha ABa?

2. U3 30 sKk3aMeHalMOHHBIX BOMPOCOB CTYACHT 3HaeT oTBeT Ha 25. B Ownere 4 Bompoca. Haiitu
BEPOATHOCTH TOTO, UTO CTY/ICHT OTBETUT OoJiee ueM Ha 2 u3 4 BOMPOCOB.

3. lea uucna X u Y BeIOMparoTcs Hayraa u3 orpeska [0, 2]. KakoBa BeposSITHOCTH TOTO, UYTO OHHU
YIOBIIETBOPSIIOT YCIOBHAM: xy <1, y<x?

4. YCTpOWCTBO COCTOUT M3 TPEX DJIEMEHTOB pPAOOTAIONMIMX He3aBUCHUMO. BeposTtHocTH 0Oe30TKa3zHOMU
paboThl (32 BpeMs t) MepBOro, BTOPOTO M TPETHETO AJIEMEHTOB COOTBETCTBEeHHO paBHHI 0.5, 0.7, 0.9.
Haiitu BeposiTHOCTB TOTO, YTO 3a BpeMsi t 6e30TKa3HO OyayT paboTaTh HE MeHee 2-X FJIEMEHTOB.

5. B nepBoii ypHe 6 Oenbix U 8 4EPHBIX IApOB, BO BTOPOH ypHe 7 Oenbix U 5 u€pHbIX mapos. U3 nepBoit
YPHBI BO BTOPYIO INEPENOXKEHO 2 Ilapa, 3aT€M W3 BTOPOM YpHBI M3BJIEYEH OoAMH 1miap. OnpenenuTsb
BEPOATHOCTH TOTO, UTO BHIOPAHHBIN U3 BTOPOW YpHBI 1IAp YEPHBIH.

6. B nupamuze 10 BUHTOBOK, 4 U3 KOTOPBHIX CHA0KEHBI ONTHYECKUM IpuliesioM. BeposTHOCTh monaianus
B MUILIEHb IPU OJJHOM BBICTPEJIE U3 BUHTOBKHM C ONTUYECKHM IpuLenoM paBHa 0,9, a u3 BUHTOBKH 0e3
ontuyeckoro npuuena — 0,6. CTpenok mopasuia MUIIEHb U3 HayJady B3STOM BHHTOBKU. UTO BeposTHee:
MUILIEHb MOPaXKEHA U3 BUHTOBKU C ONTUYECKUM MPULIETIOM UJIH 6e3 Hero?

7. CTpenok NpOBOIUT CEpPHUIO0 U3 4 BBICTPEIOB IO MUIIEHH. BEposATHOCTh MOpakKeHWs MULIEHU IIPU
KaXJOM OTJEeNbHOM BbICTpenie paBHa 3/5. HaiiTu BepOATHOCTb MOPAaXEHHS MUILEHH POBHO TpeMs
BBICTPEJIAMH, a TAK)KE€ HAUBEPOSATHEUIIIEE YUCIIO TIOPAKEHUN MUILIEHU B JAHHON CEPUH.

8. BeposTHOCTh MOsiBIIEHUS] COOBITHS B KakaoM u3 600 HezaBUCHMBIX UcnbITaHui paBHa 0,6. Haiitu
BEPOSITHOCTH TOTO, YTO COOBITHE HACTYIUT pOoBHO 396 pa3.

Bapuant Nel4.

1. HaliTi BEpOSITHOCTB TOTO, YTO Hay/Aady B3ATOE JBY3HAYHOE YKCIIO HE MPEBOCXOIUT 89, a TakKe
KpaTHO U 2 u 7.

2. U3 xomoxmpl B 36 kxapT us3BiedyeHo Hayrajx 4 kaptel. KakoBa BEpOSTHOCTH TOTO, UTO 3TH KapThl
OJIMHAKOBOI MacTH? (37€Ch pacCMAaTPUBAIOTCA MAacTU YE€pHAs U KpacHasi).
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3. TlapameTphl KBaJpaTHOTO ypaBHEHUS x~ + px +¢ =0 BeIOMparoTca Haynady u3 orpeska [0, 2]. Kakosa
BEPOSITHOCTH TOT'0, YTO KOPHU YPaBHEHUS JEHCTBUTEIbHbIE Ynciia?

4. Tpu OackerOonucTa OpOCArOT MY HE3aBUCUMO KaXK[bIi MO CBOEH Kop3uHe. BeposTHOCTH monaxaHus
IIPU KaxXI0M OpOCKe Ui IEPBOT0, BTOPOTO U TPEThEro 0ackeTO0IMCTOB COOTBETCTBEHHO paBHbI 0.6, 0.8,
0.9. HaiiTu BEepOSTHOCTH TOTO, YTO MPU OJHOBPEMEHHOM OpOCKe BceMH Tpems OackerOosucramu OyneT
He OoJiee IBYX MOMalaHui.

5. B xopoOke HaxomuTcs 6 HOBBIX M 4 yXKe HCIOJb30BAHHBIX TCHHHCHBIX Ms4a. J[7s mepBOM UTphI
Hayzaudy OepyT U3 KOpOOKH 2 Msua U 3aTeM, MOCJIe UIPhl, BO3BPAIIAOT B KOpoOKy. KakoBa BEpOSTHOCTD
B3STh Hay/Aauy U3 3TOIl KOPOOKH JIsl BTOPOM UTPHI 2 UCIIOIB30BAHHBIX Msua?

6. MimeeTcs Tpu ypHBI: B IEpBOM U3 HUX 4 OembIX mapa u 6 4€pHBIX; BO BTOPOH 6 OenbIx U 8§ YEPHBIX; B
tperbeit 10 Genpix mapoB (4€pHbIX HeT). M3 Hayran B3aTON ypHBI BBIHUMaeTcs map. OH okazajcs OelbIM.
KaxoBa BepOSITHOCTB TOTO, UTO 3TOT LIAP BHIHYT U3 NIEPBOM YpHBI?

7. Mounera Opocaercs 6 pa3. HaiiTu BeposSTHOCTb BBINQJICHHS Opjia POBHO YETHIPE pas3a, a TaKke
HaWBEPOSITHEUIIIEE YHUCIIO BBINAJICHUI OpJla B 3TOW CEpHUH.

8. BepositTHOCTD nosiBiieHUs1 coObITHA B KaxaoM u3 1000 He3aBucumbix ucneiTanuii pasHa 0,001. Haiitu
BEPOATHOCTH TOTO, UTO COOBITUE HACTYIHT POBHO 4 pasa.

Bapuant NelS.

1. Bpocatorcs nBe urpanbHbie KocTH. KakoBa BEepOsSTHOCTH TOT'O, YTO PA3HOCTH BBITIABIINX OYKOB
JEIUTCS Ha YeThIpe?

2. B norepee 30 6uneroB u 5 u3 HUX BeIMTphImHBIE. [Iprnodpereno 3 6unera. Haiiti BeposSTHOCTH TOTO,
YTO HE MEHEE 2 M3 HUX BBIUTPHIIIHBIC.

3. Ia uncna X u Y BeIOuparoTcs Hayraa u3 orpeska [0, 2]. KakoBa BeposSTHOCTH TOTO, YTO OHHU
yIIOBJIETBOPSIOT YCIAOBUSIM: y <e”, y2>x?
4. lns Toro, yToOBbl COUTH CaMOJIET JOCTATOYHO OJHOTO nonaaanus. OTHOBPEMEHHO OBbLIO CAENaHO TPU

BbICTpenia ¢ BepoaTHocTsaMH nonaganus 0.1, 0.3, 0.5 coorBercTBeHHO. KakoBa BEpOSATHOCTH TOrO, YTO
camoJiet cout?

5. B anpbome 6 uncThIX M 5 rameHslx Mapok. M3 HUX Haydady W3BIEKAalOT 2 MapKu, MOABEPraroT UX
FalIeHuio W BO3BpaIlaloT B anbOoM. KakoBa BEpOSITHOCTH TOrO, YTO BHOBb HM3BJICUEHHBbIE HayJauy 2
MapKu OKa)KyTCsl YUCTBIMU?

6. Ectb Tpu xyOuka c nudpamu 1, 2, 3, 4, 5, 6 Ha rpaHsx U JBE NMPABWILHBIX MUPaMHIbI ¢ iudpamu 1, 2,
3, 4 Ha rpansx. Hayran BeiOpanu oIuH W3 ITHX NpeaMeToB u Opocwnu. Beimana nudpa 4. Kakosa
BEPOSTHOCTH TOTO, UTO OBbLI B3SIT KYOUK?

7. B cempe 7 pereil. CumTasi BEpOSTHOCTH POXKJIEHUS MaJbUMKa U JIEBOUYKH PAaBHBIMH, ONPEICIINUTH
BEPOATHOCTH TOT'O, UTO B JAHHOM ceMbe 5 MainbuuKoB. HaliTh Tax:ke HauBepOsATHENIIEE YUCIIO IEBOYEK.

8. BeposiTHOCTB nosiBiieHUs cOOBITUS B Kak/10M U3 100 HE3aBUCHMBIX UCIIBITAHUN MTOCTOSIHHA M paBHA
=0,8. HaiiTu BepOSITHOCTb TOTO, UTO COOBITHE MOSBUTCS HE MeHee 75 pa3 u He 6oree 90 pas.

Bapuant Nel6.
1. HaiiTi BEpOATHOCTB TOT0, UTO Haylayy B3ATOE ABY3HAYHOE YUCIIO HE MMPEBOCXOAUT 89 M KpaTHO 7.

2. 13 xonone!l B 36 KapT u3BiedeHO Hayraj 3 KapTel. KakoBa BEpOATHOCTh TOTO, YTO 3TH KapThl OAHOU
MacTH? (31€Ch pacCMaTpPUBAIOTCS MacTH YEPHasl U KpacHasi).

3. HaiiTu BEpOsTHOCTB TOTO, UYTO CyMMa JBYX HayJauy B34TbIX U3 OTpe3Ka [-1, 1] uncen nonoxurensHa, a
npousBeqeHue He npesocxoaut 0,25.

4. OXOTHHK BBICTpEIUI 4 pa3a o yJalsrolieics ueau. BeposTHOCTh monajganus Npyu MepBOM BBICTpEIIE
paBHa 0.8, a mocie Kaxa0ro BeicTpena oHa ymeHbaercs Ha 0.1. Haiitu BEposITHOCTh TOT0, UTO OXOTHUK
MonajET HE MEHEE JBYX pas.
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5. B smuke cogepxxutcs 16 meraneil n3rotoBiaeHHbIX Ha 3aBojae Nel, 24 neraneit — Ha 3aBoae Ne2 u 12
neraneit — Ha 3aBojie Ne3. BeposiTHOCTh TOTO, YTO J€Talb, U3TOTOBJIEHHAs Ha 3aBoje Nel, sBusercs
kadyecTBeHHOM paBHa 0.9, Ha 3aBoje Ne2 — (0.7 u Ha 3aBoje Ne3 — 0.8. HaliTu BepOosATHOCTH TOTrO, YTO
W3BJICUCHHAS HAYTaJ JIeTallb OKAXKETCS KauyeCTBEHHOM.

6. Vimeercst Tpu ypHBI: B TIEPBOIl U3 HUX 5 O€JBIX MApOB U 7 YEPHBIX; BO BTOPOH 7 O€NbIX U 5 4€pHBIX; B
TpeTheld 8 Oenbix mapoB 4 yu€pHbIx. M3 Hayram B3sATOW ypHBI BRIHMMaeTcs mmap. OH oka3aics OeibIM.
KaxoBa BepOSITHOCTb TOTO, UTO 3TOT LIAP BBIHYT U3 BTOPOU YpHbI?

7. UrpanbHas xocth Opocaercs 5 pa3. Haiitu BeposiTHOCTBH TOro, uTo Imdpa 3 BeImageT poBHO 4 pasa, a
TaK)Ke HAMBEPOSTHEHIIIEE YUCIIO BhITIaeHUH 1TUdpHI 2.

8. BeposTHOCTB nosiBiieHUs cOOBITUS B Kak1oM 13 400 HE3aBUCHMBIX HUCIIBITAHUN MTOCTOSIHHA U paBHA
=0,8. HaiiTu BEepOATHOCTb TOTO, UTO COOBITUE MOSABUTCS pOBHO 304 pasa.

Bapuant Nel7.

1. Bpocatorcs nBe npaBwiIbHBIC TUpaMuUIbI ¢ udpamu 1, 2, 3, 4 Ha rpansax. KakoBa BEpOSATHOCTB TOTO,
YTO CyMMa BbINABIIMX OYKOB OoJjiee 2, HO MeHee 67

2. Ha nonke crout 10 kuur, 6 u3 Kotopbix B nepemiere. bepyr naygauy 4 kuuru. Haiitu BeposTHOCTD
TOT0, YTO CPEJU B3ATHIX KHUI' TPU B IEpeIuieTe.

3. ITapameTphl KBaApaTHOrO ypaBHEHUs x° +2px+¢ =0 BpIOMparoTcs Haynauy u3 orpeska [0, 1]. Kakosa
BEPOATHOCTH TOTO, UTO KOPHU YPaBHEHHSI KOMILJICKCHBIE Yrciia?

4. lns Toro, 4ToObl pa3pylUIuTh MOCT, HY>KHO TOTa/laHue He MeHee IByX 6oM0. HezaBucumo cOporiieHo
Tpu 60MOBI ¢ BepossitHOcTsiMu niontaganus 0.1, 0.3, 0.4. KakoBa BEpOsSTHOCTh TOTO, UTO MOCT pa3pyIieH?

5. B nepBoii ypHe 8 Oenbix 1 4 4€pHBIX LIapOB, BO BTOPOH ypHE 4 Oenbix u 6 uépHbIx mapos. V3 nepsoii
YPHBI BO BTOPYIO IIEPEJIOKEHO 2 IIapa, 3aTe€M W3 BTOPOM YpHBI M3BiI€4YeHO 2 mapa. Onpenenuts
BEPOATHOCTH TOTO, UTO BHIOPAHHBIE U3 BTOPOW YpHBI 1IAphI OebIe.

6. B MarasuH mocTymarT OJHOTHIIHBIE W3JENUS C TPEX 3aBOJOB, mpuyeMm 1-ii 3aBox moctasiseT 30%
uznenuit, 2-it — 20%, a 3-it — 50%. Cpeau u3nenuii 1-ro 3aBona 80% nepBocopTHBIX, 2-ro — 70%, 3-ro —
90%. Kymieno onno uzaenue. OHO oka3anoch NEPBOCOPTHRIM. HailTh BEpOSITHOCTD TOTO, YTO KYIIJIEHHOE
U3JIeNe BBITYIIEHO 1-bIM 3aBOJIOM.

7. CTpesok MpOBOAUT CEPUI0 M3 5 BBICTPENIOB MO MHUIIEHH. BeposTHOCTh MOpa)keHHs MUIIEHHU NpHU
KaKJOM OTJENbHOM BbICTpesie paBHa 4/5. HaliTu BepOATHOCTb MOPAKEHHS MUILEHH POBHO TpeMs
BBICTpEJIaMH, a TAK)K€ HauBEpOsTHENIIIee YUCII0 MOPAKEHUIH MUILIEHHU B TAHHOM cepuu.

8. BepositHocTh  TOTO, yTO neTans He mpomia npoBepky OTK, paBna 0,2. HalitTu BeposTHOCTBH TOTO,
yto cpeau 400 oroOpanHbIX Aeraneil yucno He npoweamux OTK 3axmroueno B npeaenax ot 70 xo 100.

Bapuant Nel8.

1. BpOCElI-OTCSI JABC UI'PaJIbHBIC KOCTH. Kaxona BEPOATHOCTH TOT'O, UTO CyMMa BBIINIABIINX OYKOB HE
IMpEBOCXOOUT 7, a IMPOU3BCACHUEC HC IPCBOCXOAUT 4,

2. B nexe pabotarot 8 Mmyx4uH U 4 xeHIIMHBL. Haynauy oToOpano 6 yenoBek. KakoBa BepOSITHOCTB TOTO,
YTO CpeAr OTOOPAHHBIX JIIOJICH OKAKETCS 3 )KCHIIUHBI.
3. JlBa uncna X u Yy BeIOMparoTcs Hayran w3 orpe3ka [0, 2]. KakoBa BeposSTHOCTH TOTO, YTO OHHU

¥

YIOBJIETBOPSIOT YCIOBHAM: y<e ', y>e ' ?

4. DK3aMEHAIMOHHBIN OUJIET COAEPKUT 3 Bompoca. BeposTHOCTH TOTO, YTO CTYICHT OTBETUT Ha MEPBBIN
¥ BTOPOU BOMPOCH! Ouiieta onHakoBel U paBHEI 0.9, a Ha TpeTtuit — 0.8. HaifTk BEpoSATHOCTH TOTO, YTO
CTYICHT CACT dK3aMeH, €CJIH JIJISl 3TOTO HaJI0 OTBETUTH XOTs ObI Ha JBa BOIMPOCA.

5. B xopoOke HaxoauTcs 7 HOBBIX M 5 YK€ HCIOJIb30BAaHHBIX TEHHHCHBIX Ms4a. [l mepBoW HIpHI
HayJauy OepyT U3 KOpoOKHM 2 Msda U 3aTeM, IOcje UrPbl, BO3BpaALlaloT B KOpoOKy. KakoBa BeposTHOCTh
B3SITh HayJauyy U3 3TOH KOPOOKH JUIst BTOPOM UTPHI 1 HOBBIHM 1 | MCTIOIb30BaHHBIN MSIUH.
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6. Ectp nBa xyOuka ¢ mudpamu 1, 2, 3, 4, 5, 6 Ha TpaHsax U 4 MpaBUILHBIX MUPaMUIBI ¢ Iudpamu 1, 2, 3,
4 na rpansx. Hayrag BwiOpanu oauH W3 3TUX mpeameroB u Opocwiu. Bemama nudpa 3. Kakosa
BEPOSITHOCTH TOTO, YTO ObLIa B3siTa MUpaMuaa’?

7. Otpe3ok AB pasnenen Toukoit C B oTHomeHun 3:2. Ha 3TOT oTpe3ok Haygady OpoIieHO 6 TOYEK.
Haiitu BeposSITHOCTH TOTO, YTO YETHIPE M3 HUX OKaxXyTcs JieBee Touku C M JBEe — MpaBee, a TaKKe
HauBepOsATHEHIIIee YUCIIO TOUEK, OKa3aBIuxcs jesee C.

8. BeposTHOCTB MosiBIIeHUs COOBITHS B KaxaoM u3 500 He3aBucHMMBIX McnbiTanui paBHa 0,002. Haiitu
BEPOSTHOCTH TOTO, YTO COOBITHE HACTYIUT HE MeHee 2 1 He Oonee 3 pas.

BapuanT Nel9.

1. Bpocatorcs nBe urpanbHbie KOCTH. KakoBa BepOsITHOCTh TOT'O, YTO PA3HOCTH BHITIABIITUX OYKOB
JeUTCS Ha Tpu?

2. U3 40 sk3aMeHalMOHHBIX BOMPOCOB CTyAeHT 3HaeT orBer Ha 30. B Owiere 4 Bompoca. Haiitu
BEPOSITHOCTh TOTO, YTO CTYJICHT OTBETUT OoJiee ueM Ha 2 13 4 BOIIPOCOB.

3. Ia uncna X u Y BeIOuparoTcs Hayran u3 orpeska [0, 1]. KakoBa BeposiTHOCTH TOTO, YTO OHHU
1
Y/IOBJIETBOPSIOT YCIOBUAM: X2y < Sy Sx?

4. YCTpPOMCTBO COCTOMT W3 TPEX DIIEMEHTOB DPAOOTAMIIMX HE3aBHCUMO. BeposTHOCTH Oe30TKa3HOM
paboThl (32 Bpems t) MepBOro, BTOPOTO M TPETHEr0 3JIEMEHTOB COOTBeTcTBeHHO paBHbI 0.6, 0.8, 0.9.
Haiitu BeposTHOCTB TOTO, 4TO 3a Bpems t 6e30TKa3HO OyayT paboTaTh HE MEHEE JIBYX DJIEMEHTOB.

5. B nepBoii ypHe 4 Oenbix 1 8 4EpHBIX LIApOB, BO BTOPOH ypHe 7 Oenbix U 5 u€pHbIX mapos. 13 nepBoit
YPHBI BO BTOPYIO IIEPEJIOKEHO 2 IIapa, 3aTe€M M3 BTOPOM YpHBI M3BIEYEHO ABa wapa. Onpenenursb
BEPOSITHOCTH TOTO, YTO M3BJICYCHHBIC U3 BTOPOH YPHBI IIaphl OETIbIe.

6. B nupamuzae 12 BUHTOBOK, 4 M3 KOTOPBIX MMEIOT ONTUYECKUN mpuuen. BeposTHOCTh momanaHus B
MHUILIEHb NPH OJTHOM BBICTpEJE M3 BUHTOBKM C ONTHYECKUM mpuienoM paBHa 0,9, a U3 BUHTOBKH 0e3
onrtuyeckoro npuuena — 0,6. Crpenok nopa3ui MUIIEHb U3 Hay/ady B3SITOH BUHTOBKH. UTO BeposiTHEE:
MHUILIEHb MOPaXKEHa U3 BUHTOBKU C ONTUYECKUM MPULIETIOM UJIH 6e3 Hero?

7. CTpenok NpOBOIUT CEPHUIO0 U3 4 BBICTPEIOB IO MUIIEHH. BEpOATHOCTH MOpaXEHWs MULIEHW IIPH
Ka)KJIOM OTJI€JIbHOM BbICTpese paBHa 2/3. HaiiTu BepOATHOCTb MOPA)KEHUS MHILIEHW POBHO YETHIPHMS
BBICTPEJIAMH, a TAK)KE HAUBEPOSATHEHIIIEE YUCIIO IOPAKEHUI MUIIIEHU B JAaHHOU CEPHUU.

8. BeposiTHOCTh NOsIBIIEHUSI COOBITHS B KaXkJoM U3 600 He3aBUCUMBIX HCTIbITaHUH paBHa 0,6.
Haiitu BeposTHOCTH TOT0, 4TO COOBITHE HACTYNUT pOoBHO 396 pas.

Bapuant Ne20.

1. HaliTi BEpOSTHOCTB TOTO, YTO HayJady B34TOE IBy3HaYHOE YHMCIIO HE IPEBOCXOUT 69 u kpaTHO 2 1 3
OJTHOBPEMEHHO.

2. 13 komoxsl B 36 kxapT m3BiedeHO Hayrax 4 xaprel. KakoBa BEpOSITHOCTH TOTO, YTO 3TH KapThl
OJIMHAKOBOM MacTu? (34€Ch pacCMaTpUBAIOTCS MAaCTH YEpHas U KpacHasi).

3. IBa umucna X u Yy Haymady Oepyrcs u3 orpeska [-1, 1], kakoBa BEpOSTHOCTb TOTO, YTO Pa3HOCTh Y-X
ATHX YHCEIT MOJI0XKHUTEIbHA, a TPOU3BEACHUE HE IPEBOCXOIUT 1/4.

4. Tpu 6ackerbonrcTa OpocaroT MU HE3aBUCUMO KaXK/Iblil TI0 cBoel Kop3uHe. BeposTHOCTH monanaHus
IPU KaXKI0M OpOCKe JUIsl IEPBOTr0, BTOPOTO U TPEThEro 0acKeTOOINCTOB COOTBETCTBEHHO paBHbI 0.6, 0.7,
0.8. HaiiTu BeposSTHOCTH TOTO, YTO MPHU OJHOBPEMEHHOM OpOCKe BCeMH TpeMsi OackerOosncTtaMu Oyaer
He OoJiee IBYX MONaaHui.

5. B xopoOke HaxoauTcsi 8 HOBBIX M 6 yX€ HMCIIOJB30BAaHHBIX TEHHUCHBIX Msueil. [y mepBoil Urpsl
HayJaudy OepyT U3 KOpoOKH 2 Msya U 3aTeM, II0CJe UrPbl, BO3BPAIIAOT B KOpoOKy. KakoBa BEpOsSTHOCTD
B3SITh HayJauyy U3 3TON KOPOOKH JJIsl BTOPOM UTPHI 2 HOBBIX Msi4a?
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6. MImeeTcst Tpu ypHBI: B IEpBOM U3 HUX 6 Oenbix M 6 YEPHBIX IIAPOB; BO BTOPOM 4 OCNbIX U 8 YEPHBIX; B
Tperbeit 12 Oenbix mapoB (4€pHbIX HeT). M3 Hayran B3sATOM ypHBI BeIHMMaerca map. OH okasaics
yepHbIM. KakoBa BEepOsITHOCTH TOT'0, YTO 3TOT LIAP BBIHYT U3 MIEPBOM YPHBI?

7. Monera Opocaercs 5 pa3. HaliTu BeposSTHOCTh BBINAJACHHUS Opja POBHO YETHIPE pas3a, a TakkKe
HaWBEPOSITHEUIIIEE YHUCIIO BBIAJICHUI OpJla B 3TOW CEPUH.

8. BeposiTHOCTh nOsIBIIeHUsT cOOBITHA B KaxaoM U3 2000 He3aBucumbix ucnelTanuil paBHa 0,001. Haiitu
BEPOSTHOCTb TOT'0, YTO COOBITHE HACTYNIUT POBHO 4 pasa.

0) KpUTepUHM OLCHUBAHUSA KOMIIETCHLUH (Pe3yJIbTaToOB):
KoHnTponbHast paboTa cuuTaeTcsl BHIOJIHEHHON NPU YCIOBUM NMPABUIBHOIO PELICHUS HE
MeHee 4 TPeUI0KEHHBIX 3a/JaHUi OJJHOTO U3 BAPUAHTOB (II0JIy4€HO HE MeHee 18 0aoB).

B) ONUCAHHE IKAJIbI OLleHNBAHUS:
Kontponbnas pabota 1 ouennBaercs B 30 6amioB: 3agaun 1 u 8 onennBarotes B 3 Oana,
OCTaJIbHBIE 33J]auu OLICHUBAIOTCA B 4 Oasia.

4.3. Haumenosanue ouenounozo cpeocmea. Konmponwvnan paooma 2
a) TUINOBBIE 331aAHUS:

MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA30OBAHUS POCCUNCKOUN ®EJEPAILIMU
®EJEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJJAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBIH HCCNENOBATENbCKUU AACEPHBIA YHUBepcuTeT « MUD U »
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

drmman denmepabHOro rocyapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXKIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(VIATD HVISTY MU®W)

WHCTUTYT OBIIEN MPO®PECCUOHAJBHOM MOATIOTOBKH
Kadenpa Beicuieid MaTeMaTUKH

Hamnpasnenue 04.03.01 «Xumus»
MIOATOTOBKH
[Tpoduns AHaJauTHYecKas XUMHUS

JlncuurinHa Teopusi BepOsITHOCTEN U MaTeMaTHYeCKasi CTATUCTHKA

KoMmmiekT 3agaHuil 1151 KOHTPOJIbLHOU PadoThI 2

Tema: CnydaiiHpie BeTUYuHbI. MaTemMaTuyeckasi CTaTUCTHKA.

Bapuant Nel.
Fix =g-ﬂ_.111

1. CnyyaitHas BenuunHa X UMEET paCIpeCIeHUE: (a>9). Haittu maTemaTnueckoe
oxuganne X u aucrepcuo X. (4 6amna)
2. IsymepHas ciydaiinas BeianunHa (X, Y) uMeeT paBHOMEpHOE pacipeneneHue B TpeyroiapsHuke ABC ¢

BepmmHamu A(-1,0), B(0, -2), C(1,0):
=1
TeR=bs oy BHEABC | flny)=0 . (xy)edBC
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rae ¥ - nnomans Tpeyronsauka. HaliTi MIOTHOCTH pacipeeneHus HE). L0y varematnueckne
OXXKHMAaHUS COCTABISIOMMX X U Y, a TakKe KOPPENIALMOHHBII MOMEHT. SBIAIOTCA JIU CIy4ailHbIe

BeanuuHbl X 1 YHe3aBUCUMBbIMU? (8 0aJIoB)

1 5

f)=

-8
3. CnyuaiiHas BesinunHa X UMEET IUNIOTHOCTh paclpeaeIcHUs 241x . Haiitu mutotHOCTH

pacripenenens 8O cryuaitnoit eI | | (6 GanoB)
4. PGByJIbTaTBI OKCIICPUMCHTOB MPCACTABJICHBI IPOCTBIM CTATUCTUYCCKUM PAOOM:

Ne 1 2 3 4 5 6 7 8 9 10

X 4 3 6 4 3 4 0 6 0 3

Haiiti 1 n3006pa3uth rpaguuecku CTaTUCTUYECKYIO (DYHKIUIO paciipeieeHus F (I}, BBIUUCIIHUTD

COCTOSITEIIEHYIO, HECMEUIEHHYIO OIICHKY MaTeMaTHYECKOTO OXKUIaHUs MX], JUCTIEPCUT nx]
M3MEPEHHOU BeMMYuHbI X. (6 0amioB)

5. CnyqaﬁHa}I BEIIMYMHA X UMEET IIIOTHOCTh pacupeaciICHuA }é , €CCJIIN IE[“J] u ﬁI} =0 , €CJIIN

. . . _alr
*2[03] Hajirn maremarnuexoe OKUJaHUE W JVUCIEpPCHIO CITydaiHOH BeInduHsl ¥ =8 | (6 6amioB)

Bapuant Ne2.
’ LI
5 Ax=K)=—-#& k=012
1. Cnyuaiinas BenuuuHa X UMEET pacipeieiieHHe: i  ( ="=*—). Ha3Batb u 3anucarb
OOIIMI BUJI ATOTO paclpeaeNeHus, HAUTH MaTeMaTuYecKoe oxuaanue u nucnepcuto X. (4 6amna)
2. JIsymepnas cinyuaiinas BenuuuHa (X, Y) UMeeT paBHOMEpHOE pactipeziesienne B Tpeyroiabauke ABC ¢

BepmHaMu A(-2,0), B(0,1), C(2,0):
FEN=05 oy RWCABC | FEN-0 . (£3)£4BC

rae ¥ - mnomans TpeyronbHuka. HaliTu mI0THOCTH pacnpeieeHus AHE)L SOy varematiueckue
OKHMJIaHHSI COCTABIIOMMX X U Y, a TAKXKE KOPPEIALNOHHBIN MOMEHT. SBJISAIOTCA U Clly4ailHble
BennuuHbl X U Y He3aBUCUMBIMU? (8 OalsioB)

1
3 Fx)=—
3. CnyyaiiHas BeanurHa X UMEET MJIOTHOCTh PACIpEAeIICHUS Ahx  HaliTi MIIOTHOCTS
_nxl
pacrpeneneHus g CIy4aiiHON BETMYUHBI Y=e . (6 6amoB)
4. Pe3ynbTarsl 5KCIEPUMEHTOB NPEJCTABICHBI MPOCTHIM CTATUCTUYECKUM PSAJIOM:
No 1 2 3 4 5 6 7 8 9 10
X 4 3 1 4 1 4 3 5 3 4
Haiiti 1 n306pa3uth rpaguuecku CTaTUCTUUECKYHO (QYHKIIUIO pacipeieseHus F(x) , BBIYUCIIUTH

COCTOSITEIIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHIEeCKOT'O OXKUTaHUS MX], JTUCTICPCHHT Hx]
W3MEPEeHHOU BenmnuuHbI X. (6 0amioB).

1
Fx)=—
5. CiyqaifHast BenmmaiHAaX HMeeT INIOTHOCTh PACTIPe/IeICHHUS 7 econ ¥zl ; Fx)=0 ...,

el 2] Yajirn maremariaeckoe OXKUJaHUE U JUCIIEPCHUIO CIIyYaliHON BETUYMHBI Y =cos2X (6
OaJIIoB)

Bapuant Ne3.
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_(1—3)2

1 50

f)=_—7—="e
1. Cny4aitHas BeliMurHA X UMEET paclpeiesiCHUE: 27 . Ha3Bathb u 3anucarb
OOIIM BUJI ATOTO pacrpeaeneHus, HAWTH QYHKIUIO paclpeiesieHus, MaTeMaTH4YeCKOe OKUAaHUE U
mucnepcuto X. (4 6ama)
2. JIBymepHas cinyuaiinas BenuunHa (X, Y) UMeeT paBHOMEpHOE pactipezenenne B Tpeyroiabauke ABC ¢
BepumHamu A(0,0), B(-4,1), C(4,1):

Fxy)- l/é com RWEABC | fxy)—=0 . (x.y)£4BC

rae ¥ - mromanm TpeyroiibHuKa. HaliTu ninoTHOCTH pacnpeencHus A(). £ A MaTEMATUYECKUE
O0XKMJAaHUS COCTABIAIOMMX X U Y, a TAK)KE KOPPEIALIMOHHBII MOMEHT. SBIIAIOTCA JIU CIydailHbIe
BennuuHbl X B Y He3aBUCUMBIMU? (8 0aJIOB)

Fy——

3. CnyqaﬁHa;I BEIIMYMHA X UMEET MIOTHOCTh pacupeaciiICHusA [ +I2] . HaliTu niaoTHOCTH

2
pacrnpeeneHus £0¥) CIIy4aiiHOM BEIMYMHBI Y=4X~" (6 6ay1OB)
4. Pe3ynbpTathl SKCIIEPUMEHTOB NIPEJICTABIICHBI IPOCTHIM CTATUCTUYCCKUM PSIJIOM:

Ne 1 2 3 4 5 6 7 8 9 10
X 1 5 5 4 3 4 2 2 3 5
F'(x)

Haiiti 1 n306pasuth rpaguuecku CTaTUCTUUECKYHO (DYHKIUIO paclipeieeHUs , BBIYUCIIUTh

COCTOSITEIIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHIEeCKOT'O OKUTaHUS MX], TUCTICPCUHT Hx]
W3MEPEHHOW BeMYuHbI X. (6 6amioB)

5 =1 _
5. Ciyuaitnas BenmuuHa X HMEET IIOTHOCTh Pacipe/e/eHus 7 ecmn XElbE] ,; FD)=0 .

021 oty maremarnueckoe OKUJIaHUE U JAMCIIEPCHUIO CITy4ailHON BETMYHHBI Y=cos2X +1
(66am10B)

Bapuant Ne4.
1. Ciiyuaiinas BenuunHa X UMEET pacipeelIicHHe: 7 =C" pu X e [2’ 5] y =0 npu X €& [2“’5]
HasBatp 310 pacnpezesnenue, Haiitu koHctanty C, MaremaTtuueckoe oxumanue u gucnepcuo X. (4
6asa)

2. JIsymepHas cinyuaiinas BennurHa (X, Y) UMeeT paBHOMEpHOE pactipeneneHue B TpeyroibHuke ABC ¢
seprmnamu A(0,2), B(1,0), C(0,-2):

TER=Ys oy HEABC | flny)=0 . (xy)edBC

rae ¥ - mnomans TpeyronbHuKa. HaliTu MIOTHOCTH pacnpeieeHus AHE)L SOy varematiueckue
O’KHMJIaHHSI COCTABIIOMMX X U Y, a TAKKe KOPPEIALNOHHBII MOMEHT. SBISAIOTCS 1M CydallHbIe
BennuuHbl X B YHe3aBUCUMBbIMU? (8 0aJIoB)

F=——1

3. Cny4aiiHasi BeIMYMHA X UMEET MNIOTHOCTh PACHPEICIICHUS a(l+x7) . Haittu mimoTHOCTH

—4|X|
pacnpezneneHus £() CITy4yailHON BETMYHUHBI Y=e . (6 GayioB)
4. Pe3ynbTaThl 5KCIEPUMEHTOB MPEJCTABIECHBI POCTHIM CTATUCTUYECKUM PSAIOM:

Ne 1 2 3 4 5 6 7 8 9 10

X 2 6 1 1 3 1 6 6 2 2

Haiitu u n306pa3uth rpaguyeck CTaTUCTUUECKYIO (QPYHKIIUIO pacipeaeIeHHs F(x) , BBIYUCIIUTh

COCTOSITENIbHYIO, HECMEUIEHHYIO OIICHKY MaTeMaTH4eCKOT0 OKUIaHUS MX] , JTUCTIEPCUN nx]
u3MepeHHo! BennuuHbl X. (6 6amioB)
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a T
o X =y IE[_—-—] ﬂI}=ﬂ
5. CiyuaiiHas BennunHa X UMEET IUIOTHOCTh PACIIPENEICHUS &, ecin 22y )
F
xe[——.-1
cClin 22 . Hatitu marematuueckoe OKUIAHUC U JUCIICPCHUIO CIIYHYaWHOU BCIINYUHBI

Y= CDSX_(6 0aJIoB)

Bapuant NeS.

—4x
1. Cny4aitHas BelMurHA X UMEET paclpeiesiCHUE: f (I) =4-e ,mpu ¥ 20 f(x)=0 npu F<8,
HasBartp 1 3anucath OOIIMIA BUJT 3TOTO paclpeIe]ICHIs], HAUTH MAaTeMaTHISCKOE OKUAaHUE U TUCTICPCHUIO
X. (4 6anna)
2. Isymepnas cinyuaiinas BenuuuHa (X, Y) UuMeeT paBHOMEpHOE pactipeziesienue B Tpeyroiabauke ABC ¢
sBepmuaamu A(0,1), B(-3,0), C(0,-1):

FERN=Ys oy BELBC | fluy)=0 . (xy)e4BC

rae ¥ - momans Tpeyronbuuka. HaiiTu mI0THOCTH pacnpeieneHus AHE)L SOy varemaruueckue
OKHMJIaHHs COCTABIAIOIIMX X U Y, a TaKKe KOPPEISIUOHHBIA MOMEHT. SIBIIIOTCS JIU CIIy4aiiHbIE
BennuuHbl X 1 YHe3aBUCUMbIMU? (8 0aJIoB)

1
) f-—
3. CHy‘IaI/IHaﬂ BeJIMUMHA X UMeeT IIOTHOCTD pacupeaciIiCHusA i . HaiiTu njoTHOCTB

pacripenencrns 8O coryuaitnoit eI |X| (6 GamoB)
4. Pe3y/IbTaThl 3KCIIEPHMEHTOB MPEJICTABJICHBI IPOCTHIM CTATHCTHYECKHM PSJIOM:

Ne 1 2 3 4 5 6 7 8 9 10
X 2 5 1 1 3 1 2 2 5 5
F'(x)

Haiiti 1 n306pa3uth rpaguuecku CTaTUCTUUECKYHO (QYHKIIUIO pacIipeieeHus , BBIYUCIIUTh

COCTOSITENIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHYEeCKOTO OKUIaHUS MX], TUCTIEPCUU nx]
W3MEPEHHOU BeMMYuHbI X. (6 0amioB)

F 4
. )= ‘y x<f0,—] F(x)=0
5. CnyyaitHas BennuuHa X UMEET IUNIOTHOCTh pacIipe/ieIeHUs & ecnn 4 u ,
Fi 3
xefo. ] N~ Y =1g’x
C€CJlIn 4 . Hatitn matrematnueckoe OXKUJAHUC W JUCIICPCHUIO CIIYYaMHOU BCIIMYNHDBI .

(6 6aToB)

Bapuant Ne6.
1. Cayyaiinas BenmuurnHa X UMEET 3aKOH paclpeieeHus

Hx=ﬂ=ﬂ§u-ﬂ,2‘(l—ﬂ,2}m’ ( k= n,l,zﬁzn).

HasBatb u 3amucarh oOIIMi BH]I 3TOTO paclpeeNieHns, HANTH MaTeMaTHIeCKOe 0XKUIaHUE U TUCTIEPCUIO
X. (4 6anna)

2. JIsymepHas ciydaitnas BenmuunHa (X, Y) uMeeT paBHOMEpHOE pacripeenenue B Tpeyronbauke ABC ¢
sepumHamu A(0,0), B(2,1), C(2,-1):

TER=b5 oy BNEABC | flxy)=0 . (xy)edBC

rae ¥ - mromans TpeyronsauKa. Haiftn miuoTHOCTH pacmpeneneHus HE). Oy varemariaeckne
OKHUJAHUS COCTABIAOIUX X U Y, a TAaK)Ke KOPPENSIIIMOHHBI MOMEHT. SIBISIOTCS JIU clTy4daiiHbIe
BennuuHbl X 1 Y He3aBUCUMBIMU? (8 6asioB)

1 _
fx)=—-a~
3. CiyuaiiHas BennurHa X UMEET IUNIOTHOCTD PACIIPENEICHUS Iz . Haiitu miiotHOCTH
—2|X|
pacrpenencrus 8O cryuaitnoit BenmamHer Y=e . (6 6amIoB)
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4. Pe3ynbTaThl 5KCIEPUMEHTOB MPEACTABIEHBI IPOCTHIM CTATUCTHUYECKUM PSAOM:

Ne 1 2 3 4 5 6 7 8 9 10

X 5 0 0 5 4 5 1 1 3 4

Haiitu n n3006pa3ute rpapuyeck CTaTHCTUYECKYIO (PYHKIIUIO paclpeaeIeHHs F(x) , BBIYUCIIUTh

COCTOSATENIbHYI0, HECMEIIEHHYIO OI[CHKY MaTeMaTHYECKOTO OKUIaHHUs MX] JUCIIEPCHU Hx]
U3MepeHHON BennuuHbl X. (6 6a/ioB).

a

x
I) e ]-y X c [_ = _]
5. Cny4aiiHas BellM4rHa X UMEET MJIOTHOCTh PACHpeIeICHUS x , €CIIN 3 u

i r

0 X¢& [_ £ _]
=)= , €CIIN 4 3 . HaiiTu MaremaTH4yecKO€ OKHUIAHUE W JUCIIEPCUIO CIIyYallHOW BEJIUYUHBI
Y=4cIg2X (c0im0m)

BapuanT Ne7.
1 —3F
F(x)= -g B

1. Cnyuaiinas BenuuuHa X UMEET pacIpe/ielieHHe: 22z . HasBatp u 3amucarth 0OIMiA

BHJ[ 3TOTO PACIIPEICICHIS, HAUTH (QYHKIMIO pACIIPEICIICHHS, MATEMAaTHUECKOE OXKHIaHNEC U TUCIISPCHIO
X. (4 6amna)

2. JIsymepnas cinyuaiinas BenuuuHa (X, Y) UMeeT paBHOMEpHOE pactipeziesienne B Tpeyroiabauke ABC ¢
sepumnamu A(0,0), B(-2,1), C(-2,-1):

FeR=Vs oy RNEABC | flxp)=0 . (53)e4BC

rae ¥ - mnomans TpeyronbHuka. HaliTu MI0THOCTH pacnpeieeHus AHE)L SOy vatematuueckue
OKMJIaHHSI COCTABILIOMMX X U Y, a TAKXKE KOPPEIALNOHHBIN MOMEHT. SBISAIOTCA U Clly4ailHble
BennuuHbl X U Y He3aBUCUMBIMU? (8 OalioB)

F=——1

3. CnyuaiiHas BenruuHa X UMEET IUIOTHOCTh pacIipeieIeHUs a(l+x?) . Haiitn mimoTHOCTH

V. ¥=14
pacnpeneneHus £() CIIy4aliHOM BEJINYMHBI m (6 6ansoB)
4. Pe3ynpTaThl SKCIIEPUMEHTOB NPEJCTABICHBI MPOCTHIM CTATUCTUYECKUM PSIJIOM:

Ne 1 2 3 4 o) 6 7 8 9 10
X 3 4 o) 2 3 4 1 2 2 S)
F(x)

Haiitu u n306pa3uth rpaguyueck CTaTUCTUYECKYIO (QYHKIIUIO pacipeaeIeHHs , BBIUUCIIUTh

COCTOSATENbHYIO, HECMEUIEHHYIO OLIEHKY MAaTEMATUYECKOTO 0XKUIAHUS MX], JUCTIEpCUU nx]
U3MepeHHO! BeanurHbl X. (6 6aioB)

. =1 _
5. CiyuaitHas BenmmauHa X MMEET IIOTHOCTh pacipe/e/eHus 7 comn XElbZ] ,; F)=0 .

-2
*e0.7] Yajiry maremariaeckoe OXXUJaHWE U JUCIIEPCUIO CIIYIaliHON BEIMYUHBI Y=sm"X+3
(6 6aToB)

Bapuant Ne8.
1. Cnyuaiinas BennuuHa X UMEET 3aKOH pacIlpeieIeHUs:

F@=5-6" |, 120, FD)=0 130 (3>0)
HaiiTi e€ MaTemaTideckoe OXXKuAaHue U aucrepcuio. (4 6ama)

2. JIsymepnas cinyuaiinas BennuuHa (X, Y) uMeeT paBHOMEpHOe pacrpeaenenne B TpeyroinbHuke ABC ¢
BepumHamu A(-1,0), B(0,4), C(1,0):

TER=bs oy BNEABC | flxy)=0 . (xy)edBC
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rae ¥ - mromans Tpeyronsauka. HaifTn mIoTHOCTH pactipeneneHus HE): L) varemariueckue
O0XKMAaHUS COCTABNIAIOMMX X U Y, a TAK)KE KOPPEIALMOHHBI MOMEHT. SBIIAIOTCA JIU CIy4ailHbIE
BeanunHbl X 1 Y He3aBuCcUMbIMH? (8 OaiioB)

3. Cny4aiiHas BeIMYMHA X UMEET MVIOTHOCTh PACHpPEIeICHUS

_1 _rZ -
f)=_.xe(-.2), [(x)=0

IIPU X BHE 3TOr0 MHTepBaia.. Haltu mioTHocTh

_nxl
pacnpeieneHus g Cily4aitHOM BeJIUUMHEL Y=e . (6 6an10B)
4. Pe3ynbTaThl 5KCIIEPUMEHTOB NPEICTABICHBI IIPOCTHIM CTATUCTUYECKUM PSIJIOM:
Ne 1 2 3 4 5 6 7 8 9 10
X 4 5 0 5 0 0 2 0 2 5
Haiitu n n3006pa3ute rpaguyueck CTaTHCTUYECKYIO (PYHKIIUIO pacipeaeIeHHS F(x) , BBIYUCIIUTh

COCTOSITENIbHYIO, HECMEUIEHHYIO OI[CHKY MaTeMaTHUECKOTO OKUIaHUs MX] JCTIEPCUN nx]
U3MepeHHo! BennuuHbl X. (6 6amioB)

4 b
x)=— xc|0,—
S0 T com [ 4]H.ﬂx)=ﬂ

5. CHy‘I&ﬁH&H BeJINUMHA X UMeEeT IIJIOTHOCTD pacupeaciICHuA
T
xe[0,—]
, €CIIN . Halitn MaremaTtndeckoe 0:XKMAAHUE U TUCIIEPCUIO CIIYYalHOW BEJINYUHBI

Y=sm3X (cannon)

Bapuant Ne9.
1. Cayyaiinas BenmuunHa X UMeeET IUIOTHOCTD pacIpeesieHUs:

fw-c ., x€lL8], r-o  xe[L8]
HazBate pacnpenenenue, HaiiTu KoHCTaHTY C, QYHKIHIO paclpeesIeHHs, MaTeMaTHUYeCKOe OXKUAaHUE U
nucnepcuto X. (4 6amna)

2. JIsymepHas cinyuaiinas BenuunHa (X, Y) UMeeT paBHOMEpHOE pactipeziesienne B Tpeyroiabauke ABC ¢
seprmnamu A(0,0), B(3,1), C(3,-1):

TER=Ys oy HEABC | flny)=0 . (xy)edBC

rae ¥ - mnomans TpeyronbHuka. HaliTu MI0THOCTH pacnipeieeHus AHE)L SOy varematiueckue
OKHMJIaHHSI COCTABIAIOMNX X U Y, a TaKKe KOPPEISIUOHHBIA MOMEHT. SIBIIIOTCS JIU CITy4aiiHbIE
BennuuHbI X U YHe3aBUCUMBIMH? (8 OaiioB)

1
foy-—-a*
3. Cny4aiiHast BeIMYMHA X UMEET MNIOTHOCTh PACIPEICIICHUS Jx . HaiiTu mimoTHOCTH
_ oyl

pacnpeaeneHus &) CIIy4allHOU BEJIMYHUHbI Y=e . (6 6amnoB)
4. Pe3ynbTaThl SKCIIEPUMEHTOB MPEJCTaBICHBI MPOCTHIM CTATUCTUYECKHUM PSJIOM:
No 1 2 3 4 5 6 7 8 9 10
X 5 3 3 4 2 3 2 3 2 5
Haiiti 1 n300pa3uth rpadguuecku CTaTUCTHUECKYIO (DYHKIIUIO paclipeieeHuUs F (I}, BBIYHCIIUTD

COCTOATENbHYIO, HECMEIIEHHYIO OIICHKY MAaTEMATHYECKOTO OXKHTaHHS MX], JIUCTIEPCUH Hx]
U3MepeHHOU BennunHbl X. (6 6amioB)
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y Ffix)= y -
5. CitydaitHas BenmmunHa X MMEET IIOTHOCTh Pacipe/e/cHus 2, ecm XEl02],; F)=0 ooy

2xX
2021 oy maremaruueckoe OXXHMJaHUE U JUCTIEPCHUIO CIYyYailHON BEIIMYUHBI Y= -1 (5
0aioB)

BapuanT Nel0.
k
2"
Plx=k)=—-e
1. Cny4aitHas BelMuMHA X UMEET paclpeiesiCHUE: k! , (“":= “’LE—). HazBatb u
3amucaTh OOIIMI BHJ] 3TOTO paclpeeICHus, HATH MaTeMaTHYeCKOe OXKKUIaHue 1 qucneperio X. (4
Oasa)

2. Isymepnas cinyuaiinas BenuuuHa (X, Y) uMeeT paBHOMEpHOe pactipeziesnienne B Tpeyroiabauke ABC ¢
sepumnamu A(-1,0), B(1,0), C(0,-4):

TER=Ys oy BHEABC | flny)=0 . (xy)edBC

rae ¥ - momans Tpeyronpuuka. HaiiTu mI0THOCTH pacrpeieieHus AHE)L SOy yarematuueckue
OKHMJIaHHSI COCTABIIOMMX X U Y, a TAKXKE KOPPEIALNOHHBIM MOMEHT. SBISAIOTCA 1K Cily4aliHbIe
BennuuHbl X 1 YHe3aBUCUMbIMU? (8 0aJIoB)

F)=——2

3. CnyyaitHas BeauurHa X UMEET MIOTHOCTH PACIIPEACIICHUS a(l+x’) . Haittu mimoTHOCTH

—4|X|
pacrnpeeneHus £0¥) CIIy4aiiHOM BEIMYMHBI Y=e . (6 6amoB)
4. Pe3ynbTathl SKCIIEPUMEHTOB NIPEJICTABIICHBI IPOCTHIM CTATUCTUYCCKUM PSIJIOM:

Ne 1 2 3 4 5 6 7 8 9 10
X 5 2 3 1 3 1 5 5 2 1
F'(x)

Haiiti 1 n306pa3uth rpaguuecku CTaTUCTUUECKYHO (QYHKIIUIO paclipeieeHus , BBIYUCIIUTh

COCTOSITEIIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHIECKOT'O OKUTaHUS MX], JUCTICPCUHT Hx]
u3MepeHHo! BeanunHbl X. (6 6aioB)

rxrx
f=2  xel-2.7]
5. CnyyvaitHas BeuurHa X UMEET MIIOTHOCTh PaCTpeIeIICHUsI T ecm 4 47,

2
xe¢[——.—

>
f(x)=0 , €CIIN 4 4 . Haiitu MaremaTHyecKoe OKUIAHUE W JUCIIEPCUIO CIyYalHON
BEJIMYUHBI Y =2cos3X .(6 GanoB)

Bapuant Nell.
L it _
1. Criyuaiinas BenmmuuHa X UMEET pacIpe/ieICHHE: Px=k)=G,-03°Q-03) . ( k=012_10 ).

HazBartb 1 3anucath OOIIMIA BUJT 3TOTO paclpeeNeHus, HAUTH MaTeMaTUYECKOe 0KHUIaHUE U TUCTIEPCUIO
X. (4 6amnna)

2. IsymepHas ciydaiinas BennurHa (X, Y) uMmeeT paBHOMepHOe pactipeaeneHue B Tpeyroasauke ABC ¢
BepmmHamu A(-2, 3), B(0,0), C(2,3):

Fx9- l/é, ecn R EABC | fxy)=0 ..., (xy)eABC

rae ¥ - momans Tpeyroibuuka. HailTu mI0THOCTH pacripeieeHus HG) L0y yarematnueckue
OKMJIaHHS COCTABIAIOIIMX X U Y, a TaKKE KOPPEISIUOHHBIA MOMEHT. SIBIIAIOTCS JIU CIIy4aliHbIe
BennuuHbl X 1 YHe3aBUCUMbIMU? (8 0asioB)
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Fix)= L

3. CiyuaiiHas BennunHa X UMEET IUIOTHOCTh PACIIpEEICHUS a&hx  Haiiti moTHOCTS

pacnpenenenus 8O cryuaitnoit semamner ¥ =X (6 6annos)
4. Pe3y/IbTaThl 3KCIIEPHMEHTOB HPEJICTABJICHBI IIPOCTHIM CTATHCTHYECKHM PSJIOM:

Ne 1 2 3 4 5 6 7 8 9 10

X 4 1 5 1 4 2 1 2 5 5

F(x)

Haiitu n n3006pa3ute rpapuyeck CTaTHCTUYECKYIO (PYHKIIUIO paclpeaeIeHHs , BBIYMCIIUTh

COCTOSTENIbHYIO, HECMEIIEHHYIO OI[CHKY MAaTeMaTHYECKOTO OKUIaHHUs MX] JUCIIEPCHU Hx]
U3MepeHHO! BeanunHbl X. (6 6amioB)

—lly x€[—.—]
x) = - -
5. CnyuaiiHas BennunHa X UMEET IUNIOTHOCTh PACIIPENETICHUS &) X ecin 64 , fx)=0 :

b 3 3
x f[—,—] . . o F——tgX
eciu 6 4 Haiitu maremaTnueckoe oxuIaHNE U AUCTIEPCHIO CITYYaiHON BEMUMHBI © . (6
OaJIIoB)
Bapuant Nel2.
) §
f@)=—e ™

1. Cnyuaiinast BenuuuHa X UMEET pacrpeseeHue: 6-.2x . Ha3Batb u 3anucatp

OOLIMI BH ATOTO pacIpeie/IeHNs, HAWTH QYHKIIMIO pactpeielICHUs], MaTeMAaTHIECKOE OKUIAaHNE U
mucnepcuto X. (4 6ama)

2. JIsymepHas ciydaitnas BenuunHa (X, Y) uMeeT paBHOMEpHOE pacnpe/eneHue B Tpeyroibanke ABC
BepuuHamu A(-2,-3), B(0,0), C(2,-3):

TER=b5 oy BNEABC | flxp)=0 . (xy)edBC

rae ¥ - mromans TpeyronsauKa. HaifTn mIoTHOCTH pactipeneneHus HE). 0Dy varemarnaeckne
OKUJAHUS COCTABIAIMUX X U Y, a TaK)Ke KOPPEISIIIHOHHBIM MOMEHT. SIBIAIOTCS JIK ClIydaiiHbIe
BennuuHbl X 1 Y He3aBUCUMBIMU? (8 0aioB)
~
f)=-——-6

3. CnyuaiiHas BenuunHa X UMEET TUIOTHOCTh pacIipeieIeHUs N2z . Haiitn mitotHOCTH

1

20 ¢yaiirioi Y =16x*
pacrpeneneHus CIy4aiiHON BEJTMYUHBI - . (6 6amoB)
4. Pe3ynbTaThl 9KCIEPUMEHTOB MPEACTABIEHBI IPOCTHIM CTATUCTHUECKUM PSIOM:

Ne 1 2 3 4 5 6 7 8 9 10
X 4 1 3 5 3 4 1 1 5 3
F'(x)

Haiiti 1 n306pa3uth rpaguuecku CTaTUCTUUECKYHO QYHKIIUIO paciipeiereHus , BBIYUCIIUTh

COCTOSITENIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHIYEeCKOTO OKUTaHUS MX], TUCTIEPCUU nx]
W3MEPEHHOU BeMYUHBI X. (6 6amioB)

S()=2sinx  *eli3l

5. CnyqaitHas BenuurHa X UMEET IUIOTHOCTh PACTIPEECIICHUS , €CIIN 51

F A ]
_f[I] -0 x IE[—- —] . ..
cClin 4 2 . Haiitu MATEMATHUYCCKOC OXKUAAaHUEC U I[I/ICHepCI/IIO Cﬂyan/IHOI/I BCJIIMYMHBI

Y= Cng' (5 6ammoB)

Bapuant Nel3.

Cc
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k
Plx=K)=> .3
1. Cayyaiinas BenmuunHa X UMEET pacipesiesieHue: K , (Jirr= ﬂ,LZ_). HasBatb 1
3amucarb OOIIMIA BU 9TOTO pacrpeeeHns, HAWTH MaTeMaTHYecKoe OXKUIanue u aucrepeuto X. (4
Oasa)
2. JIsymepnas cinyuaiinas BenuuuHa (X, Y) uMeeT paBHOMEpHOE pactipeziesienue B Tpeyroiabauke ABC ¢
BepmmHamu A(0,0), B(-1,3), C(1,3):

Flx3)-= l/é com RWEABC | fxy)=0 .. (ny)¢4BC

rae 8 - miomans Tpeyroibuuka. HailTu mI0THOCTH pacripeieieHus HE) O y varemariueckue
OKMJIaHHS COCTABIIOMMX X U Y, @ TAKXKE KOPPEIALMOHHBIM MOMEHT. fBIISAIOTCA U Cily4ailHble
BenuuuHbl X 1 Y He3aBUCUMBbIMU? (8 0aJioB)

F=—
3. CnyuaitHas BenmunHa X UMEET TUIOTHOCTh PACIIPEICTICHIS a(l+x7) . HaliTi uioTHOCTH
—2
pacrnpeaeneHus &) CITy4allHOM BEJTMYHUHBI Y=e |X| (6 6amioB)
4. Pe?;y.]H)TaTI)I OKCIICPUMCHTOB MPCACTABJICHBI IPOCTBIM CTATUCTUYCCKUM PAOOM:
No 1 2 3 4 5 6 7 8 9 10
X 1 5 5 4 4 4 2 2 3 5

F(x)

Haiiti 1 u306pa3uth rpadguuecku CTaTUCTUUECKYIO (DYHKIIUIO paciipeieeHus , BHIYHCITUTh

COCTOSITEIIEHYIO0, HECMEUIEHHYIO OI[CHKY MaTeMaTHYECKOTO OXKUIaHUs MX], JUCTIEPCUN nx]
W3MEPEHHOW BeMYuHbI X. (6 60amioB)

f(x):%sinx

ﬂI]= 0 , €CCJIIN IE[“’I] Haiitn marematuueckoe OXKUJaHUC W JUCIICPCHUIO CﬂyqaﬁHOﬁ BCIIMYUHBI
Y=cos X (6camon)

xelbz] |

5. CnyyaiiHas BennuuHa X UMEET IUIOTHOCTh pacIipe/ieIeHUs , €CIIN

Bapuant Nel4.
_[I—3)2

f(X)=—+-e ?
1. CnyyaitHast BenmuurHa X UMEET pacIpesiesieHue: 2z . Ha3BaTp u 3anucarb
oOIIUi BUJT ATOTO pacpeiesICHHs], HAUTH (PYHKITUIO pacipeIesieHUs], MaTeMaTUueCKOe OKHIaHUE U
nucnepcuto X. (4 6arma)

2. IsymepHas ciydaiinas BeianurHa (X, Y) umeet paBHOMepHoe pacripesenenue B TpeyroisHuke ABC c
BepmmHaMu A(-2,0), B(0,4), C(2,0):

TEN=Vs o BNEABC | flmy)=0 . (x3)e4BC

rae ¥ - mnomans TpeyronbHuKa. HaliTu MIOTHOCTH pacrpeieieH s AHE)L SOy varematiueckue
0’KHMJIaHHSI COCTABIIIOMMX X U Y, a TAKXKE KOPPEIIUMOHHBIM MOMEHT. SIBIISIFOTCA JIU CIIy4ailHble
BennuuHbl X 1 Y He3aBUCUMBIMU? (8 0aJioB)

1

f ( I) = L
3. CiiyqaitHas BenuurHa X UMEET INIOTHOCTh PACIIPEACIICHUS mchx . Haiitn mitotHOCTH
2
pacupeneneHus £() CIIy4allHOM BEJIMYHUHBI Y=e . (6 GayoB)
4. Pe3ynbpTaThbl 5KCIIEPUMEHTOB IPECTABIEHbI IPOCTHIM CTATUCTUYECKUM PSIIOM:
Ne 1 2 3 4 5 6 7 8 9 10
X 4 3 1 4 1 3 3 S 3 4
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F(x)

Haiitu u n3006pa3uth rpaguyeck CTaTUCTUYECKYIO (PYHKIIUIO pacipeaeIeHHs , BBIYUCIIUTh

COCTOSITEIbHYIO, HECMEUIEHHYIO OLIEHKY MaTeMaTHUECKOTO OXKUIaHUs MX] JCTICPCUH nxi
u3MepeHHo BenmnyuHbI X. (6 6ansos).

2
5. Cnyuaitnas BennunHaX UMEET IUIOTHOCTh PACIIPENETICHUS f (I) =3x , €CIIN XE [0’1] u

f(x)-0 , €CIIH X¢ [071] Haiith MareMaTHuecKoe OXKHIaHHEe W JTUCIICPCHIO CIyYalHON BETHIHHBI
Y=smX (6 6aoB)

BapuanT NelS5.
1. Cnyuaiinas BenuuuHa X UMEET 3aKOH pacIpeieIeHUs

k k Bk
P(x=k)=C; -02"0-02"* k=012_%,
Ha3Bath 1 3amucarh o0IIMKA BUI ATOTO paclpeAeieHHs, HAMTH MaTEMAaTHYECKOE OXKHJIAHUE U JIUCTICPCHIO
X. (4 6anna)

2. JIBymepHas ciaydvaiiHas BennuuHa (X, Y) uMeeT paBHOMEpHOeE pacnpenaeneHue B Tpeyronbauke ABC ¢
sepumHamu A(0,0), B(3,1), C(3,-1):

f(x,y}=ys, com BVEABC | fxy)=0 . (xy)24BC

rae S - momans TpeyronbHuka. HailTu mI0THOCTH pacnpeieeHus AE)L O y varemaruueckue
OKHMJIaHHS COCTABIIOMMX X U Y, a TAKXKE KOPPEIALNOHHBIM MOMEHT. SBIISIOTCA U Clly4ailHbIe
BennuuHbl X 1 Y He3aBUCUMBbIMU? (8 0aJioB)

Fo)=—1a

3. CnyuaiiHas BenrunHa X UMEET IUNIOTHOCTh PACIIpeIeICHUS Iz . Haiitu utotHOCTH

pacripenencrns 8O coryuaitnoit BemammB 4| | (6 6anoB)
4. PGSyJ'IBTaTBI OKCIICPUMCHTOB MPCACTABJICHBI IPOCTBIM CTATUCTUYCCKUM PAOOM:

Ne 1 2 3 4 5 6 7 8 9 10
X 5 0 0 o) 4 o) 1 0 2 4
F(x)

Haiitu u n306pa3uth rpaguueck CTaTUCTUYECKYIO (PYHKIIUIO pacipeaeIeHHs , BBIUUCIIUTh

COCTOSITENIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHYEeCKOTO OKUIaHUS MX], TUCTIEPCUU nx]
U3MepeHHOU BenmnuuHbl X. (6 0amioB).
F A

5 )= *y xel-.-1 _
5. CnyyaiiHas BenuuuHa X UMEET IUNIOTHOCTh pacIipe/ieIeHUs & ecnm 472, F)=0 ,

F
*elngl o Y =cosX
CCJIN 4 2 . HaI/ITI/I MATEMATUYCCKOC OKUIAHUEC U zmcnepcmo Cﬂyan/IHOI/I BCJIIMYNHBI - .
(5 6ammoB)

Bapuant Nel6.
1. Cayvaiinas BenmuunHa X UMEET pachpesiesieHue: = =C’ npu e [_]’ 5] y Fx)=0 npu

x¢ [_155] . HazBats pacnpenenenue, HaitTi KOHCTaHTY C, QyHKIMIO pacnpenecHus,
MaTeMaTHYeCKoe OXUAaHue u aucnepcuio X. (4 6amna)

2. IsymepHas ciydaiinas BeianurHa (X, Y) umeet paBHOMepHoe pacrnipeseneHue B TpeyroisHuke ABC ¢
BepumHamu A(0,1), B(4,0), C(0,-1):

7xn- %;, ccmn BRYVEABC |, flxy)=0 ..., (ny)2dBC

rae ¥ - momane TpeyroibHuKa. HaliTu ninoTHOCTH pacnpeneneHus AL L) MaTeMaTHYECKHUE
OXKMIAHUA COCTABNIAIOMMX X U Y, a TaKKe KOPPEIALMOHHBIA MOMEHT. SIBIIAIOTCS JIU ClTydailHbIe
Benn4uHbI X U YHe3aBUCUMBIMH? (8 OaiioB)
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1

()= =
3. Cny4aiiHasi BeIMYMHA X UMEET IUIOTHOCTh PACHPEICIICHUS al+x’) . Haiitu nimoTHOCTH
2
pacnpeieneHus g Cily4aitHOM BeJIUUMHEL Y=e . (6 6an10B)
4. Pe3ynbTaThl 5KCIEPUMEHTOB MPECTABIEHBI IPOCTHIM CTATUCTUYECKUM PSIIOM:
No 1 2 3 4 S) 6 7 8 9 10
X 2 5 1 1 3 1 3 5 2 2

F'(x)

Haiitu n n3006pa3ute rpapuyeck CTaTHCTUYECKYIO (PYHKIIUIO paclpeaeIeHHs , BBIYUCIIUTh

COCTOSTENBHYIO, HECMELIEHHYIO OLEHKY MaTEMAaTHUECKOTIO OKUIaHHsI MX] JUCIIEPCUH Hx]
u3MepeHHoi BenmnurHbl X. (6 6aioB)

T
(I):y xe[——.-1
5. Cnyuaitnas BenuunHa X UMEET TUNIOTHOCTh paciipe/ieIeHHs 3z , €CIH 4 2,
rxrx
xeg[——.—
f{x]=ﬂ, ecim 4 2 . HailTu MaremaTH4ecKO€ OKMIAHUE W JUCIIEPCUIO CIYyYAHOMN

pemumer ¥ — 2C082X .(6 6amoB)

BapuanT Nel7.

. 5x
1. CnyyaitHas BenuunHa X UMEET pacipe/ielieHHe: f (I) =3-e , ipu X <0, =0 npu X &
. Haiitu Mmatematuueckoe oxuaanue u aucrnepcuto X. (4 6amna)

2. JIsymepHas ciydaitnas Benuuuna (X, Y) uMeeT paBHOMEpHOE paciipeziesieHne B Tpeyronsauke ABC
BepumHamu A(0,4), B(-1,0), C(0,-1):

TER=b5 oy BNEABC | flxp)=0 . (xy)edBC

rae ¥ - mromans TpeyronsauKa. HaifTn MIoTHOCTH pactipeneneHus HE). 0Dy varemarnaeckne
OKUJAHUS COCTABIAOIMUX X U Y, a TakKe KOPPENSAIIMOHHBI MOMEHT. SIBISIOTCS JIM cly4daiiHbIe
BennuuHbl X 1 YHe3aBucUMbIMU? (8 0asioB)

fy-—L

3. CnyuaiiHas BenruuHa X UMEET IUIOTHOCTh pacIipeieIeHUs AhX  HaiiTi MIIOTHOCTS

20 ¢yaiirioi Y =9Xx"
pacrpeneneHus CIy4aiiHON BEJTMYUHBI - . (6 6amoB)
4. Pe3ynbTaThl SKCIEPUMEHTOB MPEACTABIEHBI MPOCTHIM CTATUCTHUECKUM PSIOM:

Ne 1 2 3 4 5 6 7 8 9 10
X 3 5 1 1 3 1 2 5 5 5
F'(x)

Haiiti 1 n306pa3uth rpaguuecku CTaTUCTUUECKYIO QYHKIIUIO pacIipeieeHus , BBIYUCIIUTh

COCTOSITENIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHYEeCKOTO OKUTaHUS MX], TUCTIEPCUU nx]
W3MEPEHHOU BeMYuHBI X. (6 6amioB)

.
_ x e[0,—]
&)= %, €CIIn

5. Cnydaiinas BenmuunHa X UMEET IUIOTHOCTh Pacipe/Ie/ICHUs 4", f(x)=0
F 3
xef,—] 5 N Y = Sth
eciu 4" Haiitu MaremaTMyeckoe OKHAAHUE U AUCIEPCHIO CIIyYaiHOM BETUUMHEI
(6 6amnoB)

BapuanT Nel8.

0

C
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a
Fx)=2-"

1. Cnyuaiinas BenuuuHa X UMEET paclpeieeHue: 2 (a>9). Haiitu MaTemMaTH4ecKOe

oxkunanue X. (4 6ama)

2. JIBymepHas cinyuaiinas BenuuuHa (X, Y) UMeeT paBHOMEpHOE pactipezenenue B Tpeyroiabauke ABC ¢

BepmmHamu A(-1,0), B(0,-1), C(1,0):
FER=b5 oy RIEABC | fley)=0 . (xy)e4BC

rae ¥ - nnomans Tpeyronsuuka. HalfTi MIoTHOCTH pacipeeneHus HE) SO y varematiaeckue
OKUJAHMS COCTABILIOMUX X U Y, a TaKKe KOPPEJALMOHHBIA MOMEHT. SIBIIAIOTCA JIU CllydaiiHbIe

BennuuHbl X B YHe3aBUCHMBbIMU? (8 0aJIoB)
=

f-——-a*

3. CnyyaitHas BenuurHa X UMEET MIOTHOCTh PaCIpeesICHUs 21x . Haiitu riioTHOCTH

VI ¥=2
pacrnpeeneHus £0¥) CIIy4aiiHOM BEIMYMHBI m (6 6amtoB)
4. Pe3ynbTaThl 3KCIICPUMEHTOB IPEACTABICHBI TPOCTHIM CTATUCTHYCCKUM PSIOM:

Ne 1 2 3 4 o) 6 7 8 9 10
X 4 3 5 4 3 4 0 S 0 3
F(x)

Haiiti 1 n3006pa3uth rpaguuecku CTaTUCTUUECKYIO (DYHKIUIO pacIipeieeHus , BHIYHCITUTh

COCTOSITEIIbHYIO, HECMEIIEHHYIO OIICHKY MaTeMaTHIEeCKOT'O OKUTaHUS MX], TUCTICPCUHT Hx]
W3MEPEHHOW BeMYuHbI X. (6 6amioB)

5. CnyuaiiHas BennunHa X UMEET IUNIOTHOCTh PACIIpeIeICHUS 7= }é ,ecnu * €[03] ,; f(x) =", eciu

*&03] Hojiry maremarnueckoe OXUJaHUE W JUCIIEPCHIO CIIydaiHoil Benmnunnsl ¥ =8 (6 6annoB)

Bapuant Nel9.
1 =5
f@=——6 3

1. CnyqaitHast BenmuurHa X UMEET pacrlpeiesiCHHe: 22 . Ha3zBatp u 3anucartpb o0mumii
BU/I 3TOTO paclipe/ie]ieH s], HAUTH MaTeMaTHYecKoe OKUaHue u qucnepento X. (4 6amna)

2. JIsymepnas cinyuaiinas BenuunHa (X, Y) UMeeT paBHOMEpHOE pactipeziesienne B Tpeyroiabauke ABC ¢
seprmnamu A(0,0), B(-1,4), C(-1,-4):

FER=Ys oy BEABC | fluy)=0 . (xy)e4BC

rae ¥ - mromans Tpeyronsauka. HaifTn MIoTHOCTH pactipeneneHus HE): L) 4 varemarnueckue
OKUJAHHS COCTABISIOMMUX X U Y, a TaK:Ke KOPPEISIIIMOHHBI MOMEHT. SIBISIOTCS JIU cly4yaiiHbie
BennuuHbl X 1 Y He3aBUCUMBIMU? (8 6asioB)

Flxy——

3. C.IIy‘-IaﬁHaﬂ BEJIMYMHA X UMEET INIOTHOCTh pacnpeaciCHus E(I_I_I!] . Haiitu nimoTHOCTB

N ¥=
pacrpeneneHus &) CITy4altHOU BETMYUHBI |X| . (6 6amoB)
4. Pe?,y.]'H)TaTI)I OKCIICPUMCHTOB MPECACTABJICHBI IPOCTBIM CTATUCTUYCCKUM PAOOM:

Ne 1 2 3 4 5 6 7 8 9 10

X 3 4 5 1 3 4 1 2 4 S)

Haiitu u n3006pa3uth rpapuyueck CTaTUCTUYECKYIO (PYHKIIUIO pacipeaeIeHHs F (I}, BBIYNCIIUTD

COCTOSATENbHYIO, HECMEUIEHHYIO OLIEHKY MAaTEMATUYECKOTO 0XKUIAHUS MX], JUCTIEpCUH nx]
U3MepeHHO! BennunHbl X. (6 6amioB)
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5. CiyuaiiHas BennunHa X UMEET IUIOTHOCTh PACIIPENEICHUS

f(I)=%EiII

, ecin x<[0z] f[;c]=ll,

ecmm * ﬂ"'f]. Haittu MaremaTnyeckoe OKUJIaHUE W AUCIEPCUIO CIIyYalHOW BEIUYUHBI ¥=2am X +1
. (6 6amioB)

Bapuant Ne20.
1. Cny4aitHas Ber4rHa X UMEET 3aKOH pacipeeieHus:

F&=b- | x<0, FD=0 . 120 (5>0)
Haiiti e€ MmaTemaTndeckoe oxuganue. (4 6amma)

2. JIBymepHas cinyuaiinas BenuunHa (X, Y) UMeeT paBHOMEpHOE pactipeziesienne B Tpeyroiabauke ABC ¢
BepumHamu A(-2,0), B(0,1), C(2,0):

3. CnyqaﬁHa;I BEIIMYMHA X UMEET IIIOTHOCTh pacupeaciICHuA

- —ox*
pacrnpeeneHus £0¥) ciydaiinoi Bemmunnbl ¥ =6 | (6 6amioB)
4. Pe3ynbTaThl 9KCIEPUMEHTOB MPEACTABICHBI IPOCTHIM CTATUCTHUECKUM PSAOM:

FER=b5 oy RIEABC | fluy)=0 . (xy)e4BC

rae ¥ - nnomans Tpeyronsauka. HalfTi MIOTHOCTH pacipeaenenus HE) SOy varematiaeckue
OKHMJIaHHSI COCTABIIOMMX X U Y, a TAKXKE KOPPEIALNOHHBIM MOMEHT. fBIISAIOTCA U Cily4ailHble
BennuuHbl X B Y He3aBUCHUMBbIMU? (8 0aJIoB)

Filx)= L 5
&hx  Haiitu m10THOCTD

Ne

1

2

3 4

5

6

7

8

9

10

X

4

5

0 4

0

0

2

0

2

5

Haiiti 1 n306pa3uth rpaguuecku CTaTUCTUUECKYHO (QYHKIIUIO paclipeieeHus

COCTOSATCJIbHYIO, HGCMGHIéHHYIO OICHKY MaTE€MaTU4YC€CKOT'O OKHUJaHUA [x] U JUCIICPCrUn .ﬁ:X]

W3MEPEHHOU BeTMYUHBI X. (6 0amioB)

5. CnyyaitHas BenrunHa X UMEET IUNIOTHOCTh pacIipeieIeHUs

IE[“:E]

ecIu
0aJIIoB)

0) KpuTepuM OLEHMBAHHUSA KOMIIETEHUH (pPe3y/IbTaToB):
KonTponbHast paboTa 2 cuntaeTcsi BBIIOJIHEHHOM, €CiI MPaBUIIbHO pellieHsbl 3 3a1a4u (rmosydeHo 17
0aJIJIOB U BHIIIIE).

B) ONMHMCaHHuE KAJbl ONCHUBAHUSA .

KonTponbHas pabota 2 onenuBaercs B 30 6aymioB: 3aia4da 1 oneHuBaeTcs B 4 6aijios, 3a1ava 2
olleHuBaeTcs B 8 0aioB, a 3agaun 3 ,4 u 5 —6 6aios.

KOHTpO.]'H)HI)Ie pa6OTI)I 10 JUCHHUITIIMHE BBIIIOJIHAOTCA B TCUCHUEC OJIHOI71 Mapabl.

KpHTepnn U MKaJa OHCHUBAHUA KOHTPOJbHBIX pa60T o AMCIIMIIJINHE

Bexkmopuwtii u men3zopnutit ananus

[I} , BBIYUCIIUTH

Onenka

Kpurepum ouenkn

OTIINYHO

¢ 26 1030 0a1oB

Cymma 6aJuioB penieHHBIX 3a1a4

Xoporo

¢ 22 no 25 6amioB

Cymma 6asuioB penieHHBIX 3a1a4

. HailTu MaremaTuyeckoe OKHJIaHUE M AUCIIEPCUIO CITyYalHON BETUYUHBI ¥=cos2X (6
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VY 10BIIETBOPUTEIIHHO CyMMa 0ajuioB perieHHbIX 3a/1a4
c 17 mo 21 Ganna

HeynosnerBopurensho | Cymma OaJljIOB pEIICHHBIX 3a/1a4
¢ 0 o 16 6ammoB

4.4. Haumenosanue oyenounozo cpeocmea. HuousuoyanvHnule 3a0anusi.
a) TUNIOBBIE 3a1aHUA (BONPOCHI):

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSA POCCUMCKON ®EJIEPAILINU
®EJEPAJIBHOE F'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICLIEIO OBPA3OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHVIs BEICIIIET0 00pa3oBaHVIs
«HarnyoHasIbHbIN MccTleoBaTeNIbCKUI SaepHbI yHVBepcuTeT «MUDV»

(VAT HUSTY MU®W)

WHCTUTYT OBIIEN MPO®ECCUOHAJBHOM MMOATIOTOBKH
Kadeapa Beicieit MaTeMaTuKH

Hanpasnenue 04.03.01 «Xumus»

MOATOTOBKH

[Tpoduns AHaJIuTHYeCKasi XUMUS

Jncrumnnmaa Teopusi BeposiTHOCTel U MaTeMaTHUYeCKasi CTATUCTUKA

I/IHI[HBH)]yaJ'lLHOQ JoMallHee 3aganue 1: Cnyqaﬁﬂme COOBITHUS H BEPOATHOCTH.
10 JUCIHHMITIIMHE

Teopml BepOﬂTHOCTeﬁ H MaTeEMaTHYECKad CTATUCTHKA

a) 3a7aHus CTYAEHTHI NOdy4aroT u3 coopHuka Yynecenko B. @. CoopHuUK 3a1aHMii 10 cIeNHAIbHBIM
KypcaMm Bbicuieil MmaTemaTtuke. Tunosbie pacuérsl. M.: Boiciias mkoua, 2005.

Kaxxnip1ii CTyIeHT JOJIKEH BBINOJHUTH CBOW BapuaHT 3aaanuii Nel-20 u3 paznena 2 «Teopus
BEpOSITHOCTEH M MaTeMaTH4ecKasl CTaTUCTUKay. HoMep BapuaHTa ornpezensieTcs: 1o HoMepy CTyAeHTa B
CIUCKE TPYIIIIBIL.

0) Kputepuu onieHrBaHUs KOMIIETEHIINH (Pe3yabTaTOB):
NunuBuayanpHOE qOMAaIIHEE 3aJaHUE CIUTACTCS BBIMTOJHEHHBIM, €CII CTYICHT MPEA0CTABIII PEIICHUS
Bcex 20 3amaHuii, yMeeT OOBSICHUTD, KaK PEIIeHBI 3TH 33/1a4H, a TAKXKE TOTOB MIPOJEMOHCTPUPOBATH
perieHne aHAIOTUIHON 3a/1a4d U3 IPYyroro BapuaHTa.

B) OnucaHue MIKajabl OLICHUBAHUS:
BrimosnenHoe mHAMBHAYaJbHOE 3agaHne 1 «Ciy4aiiHble COObITHSI U BEPOATHOCTU» HE OLIEHUBAETCS
B Oajutax, siBisiercs gonyckom k KP1.

NuauBuayanbHoe nomamnHee 3aganue 2: Ciay4daiinbie BeJIM4MHbl. MareMaTH4YecKasi CTAaTHCTHKA
10 TMCLMIUINHE

Teopusi BepOSITHOCTEN U MaTeMaTH4YeCKasi CTATUCTHKA
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a) 3alaHus CTYJIEHTHI TONy4JaroT u3 coopauka Yynecenko B. @. CO0pHUK 3agaHuii M0 ceNUATIbHBIM
KypcaMm BbIcuieil MaTemaTuke. Tunosbie pacuérol. M.: Beicias mkoaa, 2005.

Kaxxnp1it cTyIeHT JOJKEH BBITOJHUTH CBOW BapuaHT 3amanuid Ne21-28, 30-38, 41 u3 pasznena 2 «Teopus
BEpPOSITHOCTEH M MaTemMaTudeckas cratuctuka». Homep BapuanTa onpenensieTcss o HOMEpPY CTYJEHTa B
CIIUCKE TPYIIIIHI.

0) Kputepun oneHuBaHus KOMIETEHIIUN (PE3yJIbTaTOB):
NunuBuayanbHOE JOMAaINIHEE 3ajaHUE CUMTACTCS BBIMOJIHEHHBIM, €CJIM CTYJICHT MPEA0CTABIII PEIICHUS
Bcex 18 3amanmii, ymeeT 0OBSICHHUTD, KaK PEIICHBI ATH 33J1a4H, a TAK)KE TOTOB IMPOJAEMOHCTPUPOBATh
pelieHre aHaJIOTMYHOM 3a/1a4d U3 JIPYyroro BapuaHTa.

B) OnmcaHue IIKajIbl OIICHUBAHUS:
Brimonnennoe 3ananune U3 2 « Cinyyalinble BeTMYMHBI. MaTeMaThu4eckasi CTaTUCTUKa» HE OLIEHUBACTCS
B Oajuiax, siBisiercs jonmyckom k KP2.
BrlinonHeHHBIE MHIMBUyaIbHBIC 32/ IaHUS] — HEOOXOIMMOE YCIIOBHE JOIMMYCKa K IK3aMEHY.

3amyTa HHANBUAYAIBHOTO 3aJaHusl ABJsieTca (POPMON MHTEPAKTUBHOM pabOThI CTYIEHTA C
IIpernoiaBaTesieM, OHa o0ecreynBaeT 00OpaTHYIO CBA3b, CIIOCOOCTBYET (POPMUPOBAHUIO KOMIIETCHIIUI U
aKTUBHU3ALMH CAaMOCTOSATEIILHOW paboThl CTYACHTA.

4.5. Haumenosanue ouenounozo cpeocmea. Tecmoegwvie 3a0anusn 011 npogepku
chopmuposannocmu komnemenyuit OIIK-1, YKE-1, YKII-2:

MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3OBAHUS POCCUNCKON ®EJEPAILIMU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJJAEHUE BBICUIETO OBPA3OBAHUSA

«HanunoHalbHBIM HCCHNENOBATEIBbCKUMN AACepHBIN yHUBepcuTter « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

drmman denmepabHOro rocyapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXKIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTUTYT OBHIEM MTPO®PECCUOHAJBHOM MMOATIOTOBKH
Kadenpa Beicuieidi MaTeMaTUKH

Hamnpasnenue 04.03.01 «Xumus»
MOATOTOBKH
[Tpoduns AHaJauTHYecKasi XUMHUS

I[HCHHHHHHa Teopusi BepOsITHOCTEN U MaTeMaTHYeCKasi CTATUCTHKA
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KoMnjieKkT TeCTOBBIX 3aIaHUN

Pa3zoen 1: eeposamnocmu codovimuii

Ne 3aganue BapuanT(bl) oTBeTa
1 | Cymma BepoSTHOCTEH MPOTHBOMOIOKHBIX COObITHIA | + 1) 1
paBHa -2)0
-3)2
-4) -1

2 P, 14y~ :‘(A;"Hj) P(H )

ZI:P(AF H;) P(H)

- 1) dopmyI10ii MOTHOM BEPOSATHOCTH
- 2) dopmynoit bepnymim
+ 3) ¢popmymnoii baiieca

fDOPMYHa ' - 4) dopmynoit HeroToHa
J=1, 2, ..., n Ha3bIBaeTCA
3 | UrpanbHblit KyOHK MOAOPACHIBAIOT ABA pasa. 1
BeposTHOCTB TOr0, 4TO Ha BEpXHEW rpaHu 00a pasa 5
BBINAJIET YETHOE YHCIIO OYKOB, MEHbIIEE 6, paBHA +1)
4
-2) 9
1
-3) 18
1
- 4) 36
4 | Ha yerbIpéx kapToUKkax HanmucaHsl udpsr 1, 2, 3, 5. 1
Kaprouku nepemMeniansl U Hayraja BEIOUPAIOTCS JIBE. 1
Haiitu BeposTHOCTH TOT0, UTO MPOU3BEICHHUE YNUCENT | ~ 1)
Ha BRIOPAHHBIX KapPTOUKAX OKAKETCS HEUETHBIM 1
YHCIIOM.
-2) 2
3
+3) 4
2
-4 3
5 | Yenogek 3a0b11 ABE mocienHue HUGpsl HOMepa 1
Tesne()OHa U TIOMHHT JIMIIb, YTO 3TH MH(PHI l_m
paznuyHbl. KakoBa BEpOSITHOCTH TOTO, UTO OH -1)
JIO3BOHHTCSI C IIEPBOTO pa3a’? 1
-2) 10
1
+3) 90
1
-4) 20

6 | Ecim BepoSTHOCTH MOSIBIICHUS COOBITHS A B KaXKJIOM
ucnelTanuy pasHa 0,4, TO BEpOATHOCTH TOT0, YTO
cobprtue A Hactyrut ot 300 o 500 pa3z B 1000
HE3aBUCHUMBIX UCIBITAHUN HAXOAUTCS C TIOMOILBIO

- 1) popmynst bepnymnu

+ 2) uHTErpanbHON TEOPEMBI
Myapa-Jlannaca

- 3) nokasbHOH TeopeMbl MyaBpa-
Jlamutaca

- 4) dopmysl Ilyaccona
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7 | ®opmymnoit bepuynnu HazpiBaeTcs Gpopmyna 1 o)
- I"
- 1) ~PPg
+ 2) C: rP 'qH
Ame?
.3 ™
- 4)
Pt 1.4y P ) PUL)
r "
3. P(4/ H,) P(H,)
=l
8 | CobObiTusa A u B HezaBucumel. Torma ycioBHas P( .A)
BepositHocTh P(A/B) paBHa
9 | [dBa cTpenka CTpeNsoT 10 MUILIEHU. BeposTHOCTD -1) 0,56
TOMa/IaHNsl B MULIEHb Y IEPBOTO cTpenka pasha 0,8; | 2) 0’ 38
y Broporo — 0,7. HaiiTu BepoATHOCTb TOTO, 4TO +3) d 94
MPOU30UAET XOTsI OBl OJIHO TIOMAIaHNUE TIPU OJTHOM -4)0 '9 5
BBICTpEsIe 000UX CTPEIIKOB. ’
10 | [Ba kpyra, paguycom 10 cM u 5 cM, UMEIOT OOIIHIA
1eHTp. Hailtu BEpOATHOCTB TOTO, 4TO TOUYKA,
Haynauy OpoieHHas B O0JIbILION KPYT, MOMaIeT B -1) 0,075
KOJIBII0, 00pPa30BaHHOE OKPYKHOCTSIMH. +2)0,75
[Ipeanonaraercs, 4To BEPOSITHOCTD MOMATaHUs -3) 0,25
TOUYKH B 00JIaCTh MPONOPIHMOHATbHA IO -4)0,5
00J1acTH 1 He 3aBUCHUT OT €€ (POPMBI U MOJIOKEHHS B
KpyTe.
11 | B nupamune Haxoautcs 10 BUHTOBOK, U3 KOTOPBIX
TPH — C ONITHYECKUM TIPHUIIETIOM. BeposiTHOCT
MIOTIAJJaHUS B 1I€JIb IIPU OTZIEIIBHOM BBICTPEIIE U3 -1) 0,54
BUHTOBKH C ONTHYECKUM TpHIiesaoM paBHa 0,9; u3 -2)0,42
BUHTOBKH 0e3 onruueckoro npuiena — 0,6. Haynauy | + 3) 0,69
BBIOMpACTCSI BAHTOBKA U JCIIACTCS OJ[MH BBICTPEIT. -4)0,31
Haiitu BeposSTHOCTH TOTO, UTO LIENb OyAeT
NopakeHa.
12 | Bpocaercs nBa urpaiabHbIX KyOuka. Haiitu 1
BEPOSATHOCTH TOTO, YTO CyMMa BBITIABITUX OYKOB —
paBHa 4. +1) 12
1
-2) 18
1
-3) 36
1
-4) 24
13 | 13 kooasl B 36 kapT BeIHUMaeTCs oaHa. CoObITHe 5
A: BeiHyTas Kaprta — 1ama. CoobiTHe B: BeIHyTas —
kapra — yépHoi mactu. Haiitu BepostHocTh P(A+B). 9
14 | U3 konoast B 36 kapT BeIHUMaeTcs oqHa. CoObiTHe + 1) HE3aBUCUMBI 1 COBMECTHBI

A: BeiHyTas Kapta — nama. CoObiTre B: BeiHyTas
kapta — yépHoit mactu. CoobiTHst A 1 B

- 2) 3aBHCUMBI U COBMECTHBI
- 3) He3aBHUCUMBI U HE COBMECTHBI
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| - 4) He3aBHMCHMBI 1 He COBMECTHBI

Pa3zoen 2: cnyuaitnole eenuuunsl

Ne 3aganue Bapuant(bl) oTBeTa
1 | Kakoe u3 3TuX pacnpeaeneHunil CIIyq9aifHOM BEIIMYNHBI - 1) buHOMHMANTBHOE
ABJIIETCS. HENPEPHIBHBIM? - 2) Ilyaccona
- 3) reoMeTpUUECKOE
+ 4) HOpMaJIbHOE
2 | Ecniu Bce 3HaYeHMS CIy9aitHOM BEJIMUMHBI YBEITUYUTh + 1) HE U3MEHHUTCA
Ha OJIHO U TO K€ YUCIIO, TO €€ AUCIIEPCHS - 2) yBEJIMUYUTCS Ha 3TO YUCIIO
- 3) YMEHBIINUTCA HA 3TO YUCIIO
- 4) yBeIMUYUTCS Ha 3TO YHUCIIO,
BO3BEIEHHOE B KBaJpaT
3 X
Ecin Fx) . IJIOTHOCTh pacipeiesieHUs: BEpOSTHOCTH
S
1
[reax
CIIy4yallHON BEJIUYHMHBI X 10w paBeH
4 | Yemy paBHa qucnepcusi HOCTOSSHHOW BEJTMYUHBI? 0
5 Haiitu nucniepcuto ciaydyailHON BEJIMYHHBI ¥Y=2X-3
DX=3 12
, €CIH =
6 | [ImoTtHOCTH pacmpeseneHus BEpOATHOCTH CIyJaiHON
0 rpux<0 ITokazarensHOE
Ff)= pacrpe/eieHue.
X 2¢ npux>0 1
BEJIMYMHBI MY =—
Hassatb 3aK0H pacnpenenenys U HauTu 2
matemariueckoe oxumanne MX
7 Crydaiinast BemauHa <X MMeeT MIOTHOCTD
pacnpezneneHus: BEposATHOCTEN
2
_=4 Hopmanbsnoe pacnipenenenue.
f(x)=—rg 32 DX =16
4-/2% . Ha3Batp pacnipenenenue u
HaWTH JUCIIEPCUIO DX
8 | B ypHe HaxonsaTcs 4 mapa: 2 6enbIX U 2 YEPHBIX. -1)2
Haynauy BeiHynu aBa mapa. Haitu MX ecmn X - -2)15
YyucIio OesbIX MAapoB CPEIN BEIHYTHIX. +3)1
-4)3
9 [ IlmoTHOCTB pacmpeseneHust BEpOITHOCTEH paBHOMEPHO
pacnpenenéHHON Cily4alHON BEJIMYUHBI X paBHa 1
16 c,xe|[L 5] €=—
X)l=
0,x 5 .
> x€[L 5] . Haiitu €.
10 CiyqaiiHas BeTM4YMHA X pveer paBHOMEPHOE
pacnpenenenue Ha otpeske [4, 10]. Haiitu MY =7
matemarideckoe oxumanne MX
11 CnyyaiiHas BeTMYMHA X - gycro nosiBeHMH COOBITHS
4 5100 i
B HE3aBHCHMBIX UCIIBITAHUSAX MPOCTON CXEMBI
P DX =24

bepaymiu. BepoaTHOCTh MOSBIECHUS COOBITHUS y.
OT/eNbHOM ucnbITaHuu paBHa 0,6. Haiitu nucnepcuto
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DX

12 Ciy4aiiHble BETMYUHBI X 3 ¥ yezaBucumsl -1)0
mucrepcusivy X =2 DY =3 Haijiru ;_23))630
DX - ZY) -4)18
13 CrnyuaiiHas BelMuMHa X yveer 3axon pacupeneneHus | - 1) HOpMaTbHEIM
s eem - 10—m _ pacripeieieHueM
PX=m)=C,p (02)" (08)" ", m= 0L..10 |’ 2) pacripesieliecHueM
OTOT 3aKOH Ha3bIBAETCS [lyaccona
- 3) paBHOMEpPHBIM
pacripeieieHueM
+ 4) GuHOMHATBHBIM
pacrpeieleHueM
14 Ciyuaiinas BemmauHa X uMeeT (yHKIHIO 1
[0, x<1 1) 3
x-1 1
F(x)=q—_,1<x<3 —
2 +2) 2
Lx>3 . 1
pactpenenenus - . Haittu —
P(X€[L,2]) -3) 4
' - 4) 0.6
15 JluckperHas ciaydaliHas BEJIMYMHA X pmeer 3akon
pacnpenenenus
x (0] 1] 2 1
11 p
Pl || P
‘132
Haittu £3

Pa3zoen 3: mamemamuueckas cmamucmuxka

No 3ananue Bapuant(bl) oTBeTa
1 | Jan craTucTHYECKUN P 4aCTOT
x; | 58110 _
X=76
n. [20(10|20
Haiitn BBIOOpOUHYIO CPETHION0 X
2 | Ecau MaTemMaTuueckoe 0XKUJaHHe TOYSYHON OLIEHKU - 1) cocTosATeNnbHOM
napaMeTpa npu Jiro0oM 3HaueHuu o0bEMa BHIOOPKU PaBHO - 2) adpexTrBHOIM
OLICHMBAEMOMY IapaMeTpy, TO TOUE€UHAasl OLIEHKA HA3bIBAeTCs | + 3) HECMEIEHHOM
- 4) cocTOsATEIHHOM 1
s dhexTruBHON
3 | [IpocToii Ha3bIBAIOT CTATUCTUYECKYIO TUIIOTE3Y - 1) He onpeaensronTyro

O/IHO3HAYHO 3aKOH
pacnpezeneHus

- 2) onpeaensouryto
HECKOJIBKO MapaMeTpoB
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pacrpeeeHust

+ 3) 0HO3HAYHO
OIIPEIEIIAIONLYIO 3aKOH
pacnpeieneHust

- 4) ompe eSOy
TOJIBKO OJIMH ITapaMeTp
pacnpeeaeHust

B TCOPHHU CTATUCTUYCCKOI'O OUCHUBAHUS OLCHKH OBIBAIOT:

- 1) TosbkO
UHTEpBaJIbHbIC
(moBepuTEILHBIE
WHTEPBAJIbI)

- 2) TOJIBKO TOUEYHbIE
+ 3) ToueuHbIC U
WHTEPBAIILHBIC

- 4) HeT NPaBUIBHOTO
OTBETA

JlaH cTaTuCTUYECKUH P 4aCTOT U3MEPEHUN CIIydyalHON
BEJTHIMHBL <X

x. |0 1|3
nm- (40140120

Haiitu BEIGOpOUHYIO cpenHion *

L]
Il
[

Kakoe pacnpenienenue UCnobp3yercs Ipu NOCTPOCHUU
JIOBEPUTEIBHOIO MHTEPBaJa Ul MaTEMaTHUYECKOTO
0’KHMJaHUSI HOPMAJIbHOTO 3aKOHA C U3BECTHOM AMCIIEpCHE?

+ 1) HopMasIbHOE
pacnpezeneHue

- 2) pacripesieieHne
CrproneHTa

- 3) pacripesienieHne
ITupcona

- 4) pacripesieieHHe
Duiiepa

Kaxkoe pacrnipeenenne ucnoap3yercs pu NOCTPOSHUHN
JIOBEPUTEIIBHOTO UHTEPBAJIA AJII MATEMaTH4YECKOT O
0’KHJIaHHSI HOPMAJIbHOTO 3aKOHA C HEU3BECTHOM
aucriepcuei?

- 1) HopmanbHOE
pacnpezneneHue

+ 2) pactipenenenue
CrproneHTa

- 3) pacripesiesnieHne
ITupcona

- 4) pacripesieyieHHe
QDuiiepa

JlaH cTaTUCTUYECKUH Pl 4aCTOT U3MEPEHUM CITy4alHOMN
BenuuHHbl X :
x; [1] 2|3

n. [5]10(10

Haiitu BEIGOpOUHYIO cpeaHion *

|
Il
e

[Tepeuens BapuaHT (HaOIIOaEMBIX 3HAUCHUH TIPU3HAKA) U
COOTBETCTBYIOIINX UM YACTOT WJIX OTHOCUTEIbHBIX YaCTOT
Ha3bIBACTCS

+ 1) cTaTuCTUUECKUM
PSAA0OM BBIOOPKH

- 2) SMIUPUUECKOIN
byHKIHEH
pacnpeneneHus

- 3) ructorpamMMon

- 4) TeopeTnuecKoOn
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byHKIHEH
pacnpeeneHus

10

BsiGopounas cpensis ® 11st BBIGOPKH 00béMa T

X12X25 - 2 Xg paBHa

11

TodeuHyro oLIeHKY MapaMeTpa Ha3bIBalOT AP PEKTUBHOMH,
€CITH OHA

+ 1) obnanmaer
MHUHUMaJIbHOU
JIUCTIEPCUEN CPEU BCEX
HECMEIIEHHBIX OLICHOK
- 2) obmamaer
MaKCUMaJIbHOH
JIUCTIEPCUEN CPEU BCEX
HECMEIIEHHBIX OLICHOK
- 3) cxoauTCs 10
BEPOATHOCTH K
OIICHUBAEMOMY
napamerpy

- 4) umeeT cpenHee
3HaYeHHUE PaBHOE
OIICHUBAEMOMY
napamerpy

12

VI3BeCTHO, 9TO CITydaifHas BeTMunHa X pacrpe/ieseHa
paBHOMEPHO Ha oTpeske [2, b]. MeTogoM MOMEHTOB 110
BBIOOpKE

4,4,6,8,8, 8, 10,10

NOJIYYUTh OLIEHKY mapametpa b.

12,5
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JIMCT COI'JTACOBAHUA ®OHIA OIIEHOYHBIX CPEACTB

Teopuﬂ eepoﬂmnocmeﬁ u mamemamuueckKasa cmamucmuKka

®OC paccMoTpeH Ha 3acenanuu kadeapsr Briciiel)
marematuku MOIIIT

3aBeAyromImii/u.0.3aBeayomero kadgenapsl Briciiei
matematuku MOIIIT

(mpotokon Ne oT« __ » 20 1) |« » 20 1 B.K.Aprembes
PykoBonutens MOIIII
« » 20 1 O.A.IlomnoBa
®OC paccMOTpeH Ha 3aC€IaHUU OTIEICHUS PykoBoauTens 00pa3oBaTebHON IPOTPaAMMBI
(mpotokon Ne OT«__ » 20 1) |« » 20 T -

HauanpHuk oTneneHus

« » 20 T
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