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1 IIOSAICHUTEJIBHAS 3AITIMCKA

1.1 Heap AMCHUMNIMHBL: 1aTh OyAylIeMy IeJarory OCHOBY TEOPETHUECKOM MOATOTOBKH,
HE0O0X0AMMOM I aHaIN3a, MOAEIMPOBAHNS U PELICHUS PA3IMYHBIX 33734 U JUIsl IPENoAaBaHus
AJIEMEHTOB 3TOM JAUCLUHUIUIMHBI B IIKOJIE. JJaHHBIM KypC COCTOUT U3 TpeX pa3zaenoB: «CiydaiiHble
coObITUSY, «CilyualiHble BeIMYUHbIY, «Cilyuyaiinble npoueccsl». Kypc nmeer o0ieodpasoBaresnsb-
HO€ M MPUKIIAJHOE 3HAYCHHE, CIIOCOOCTBYET (POPMHUPOBAHUIO BEPOSTHOCTHOTO MBIIIIJICHHUS.

1.2 Mecto qucuunmabl B cTpykrype OOIL: uctumumna «Teopust BEpOsSTHOCTEH» OT-
HOCUTCS K JUCLUIUIMHAM 00s3aTeNbHOM yacTu (4acTH, (OpMUPYEMOH ydacTHHUKaMH 0Opa3oBa-
TeNbHBIX oTHOIIeHUi) O6ioka b1 (b1.0.30). [IpenogaBanue Kypca CBA3aHO C APYTHMMHU KypcaMu
rocyJapCTBEHHOI0 00pa3oBaTeNbHOro cranjaapra «MartemaTtudeckuil aHamus», «MaTtemaruye-
CKasi CTaTUCTUKAY», «TEOPETHUECKUE OCHOBBI HH()OPMATUKI.

1.3 IlucuunjmHa HanpaBJjieHa Ha (pOpMHUPOBaHNe CJeayommuX kommnerennuii: YK-1,
OIIK-8, TIK-2 :

- YK-1. CriocobeH ocyiecTBIsTh NOUCK, KPUTUUECKUM aHAIU3 U CUHTE3 HUH(popManuu,
IIPUMEHATHh CUCTEMHBIN MTOAXOJ JJIsl PEIICHUS IIOCTAaBICHHBIX 33/1a4, HHAMKATOPAMH JOCTHXKE-
HUsL KOTOPOU SABJISIETCS:

e YK-1.1 [lemoHCcTpHUpYyeT 3HaHUE OCOOEHHOCTEH CUCTEMHOI'O U KPUTUYECKOI'O MBIIILIE-
HUS ¥ TOTOBHOCTb K HEMY.

- OIIK-8. CriocoOeH OCYIIECTBIIATh MEeJarornuecKyro IeITeIbHOCTh HA OCHOBE CITCIIH-

QJIBHBIX HayYHBIX 3HAHUU.

e OIIK-8.3. JleMOHCTpUpYET CHEIMAIbHbIE HAyYHbIE 3HAHUS B T.4.B IPEIMETHON 00Ja-
CTH

- IIK-2. Cnoco6eH ocyecTBIATh Ne1arornyecKyo A TeIbHOCTh 110 IPOQHIBLHBIM Mpe/l-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOI'O OOHIETr0 M CpPeIHEro oOLiero
00pa30BaHus; MHIUKATOPAaMH JTOCTUKEHUS KOTOPOil SBIsETCS:

e [IK-2.5 IlpumMeHsieT MaTeMaTUYECKUH S3bIK KaK YHUBEPCAIBHOE CPEJCTBO MOCTPOCHUS
MOJIEJIH SIBJICHUM, ITPOLIECCOB, JUISl PEIICHHS] MPAKTUYECKUX U SKCIIEPUMEHTAIBHBIX 3314, SMITU-
pPHUYECKOM IPOBEPKU HAYUHBIX TEOPHH.

1.4 TlepeyeHb NJIAHNPYEMBIX Pe3yJIbTAaTOB 00y4eHMs. B pe3ynbraTe U3ydyeHus qUCLU-
IJIMHBI CTYACHT OOJIKCH

- 3HATD!

OCHOBHBIC OIIPCACIICHHA, TCOPEMbI U METOALI TCOPUU BGpOfITHOCTGfI, X OPAKTHYCCKOC
IIPUMEHEHHNE JJIs PELLIEHUS IPUKIIAIHBIX 3a/1a4;

- YMeTh.

- HCIOJIb30BaTh TEOPEMBI, IPABHIIA U METObI UCCIEA0BAHNUS IS PEIIEHNUS 3a7a4 TEOPUH
BEPOSITHOCTEM.

- BJIA/IeTh.

HaBbIKaMU PCUICHUA TUIIOBBIX 3a1a4.

[IpenogaBanue TaHHOW JUCLMILIMHBI HAIIPABJIEHO HA JOCTH)KEHUE CIEIYIOIIUX 60CHUmA-
MmenbHbIX Yenell: aKTUBU3ALUI0 JIMYHOCTHOTO CaMOpPa3BUTHsA OyAyIEro negarora, €ro Jimd-
HOCTHO-TIPO()eCCHOHATIBHOE CTAHOBJICHHE, BKIIOYarolee (pOpMHpPOBAHUE NPOPECCHOHATBHBIX
KOMIIETeHIIH; popMHUpoBaHUe KyJIbTYphl YMCTBEHHOI'O TPY/AA CTYJEHTA: KYJAbTYpPhl MbIIIJICHUS
(IposIBISIOIIEHCS B YMEHHSIX aHAIM3a MU CUHTE3a, CpaBHEHHs M Kiaccu(ukaluu, abcTparupona-
HUSL U 000OUIEHMS], «TIEPEHOCa» MOJYyYEHHBIX 3HaHUN U NMPUEMOB YMCTBEHHOH JEATEIHLHOCTH B
Pa3JInIHbIC HOBBIC yCHOBHH); yCTOfI‘IPIBOI‘O MO3HABATCIbHOI'0 UHTCPECA, YMCHUA U HABBIKOB TBOP-
YECKOI'0 pelIeHUs MO3HABATENbHBIX 3a/1a4; PALIMOHAIBHBIX IPUEMOB U METOJIOB CaMOCTOSATENb-



4

HOU pa®oThI IO OOBIBAHUIO 3HAHUI; TUTHEHBl YMCTBEHHOT'O TPYJa U €ro Nelarornyecku mese-
COo00pa3HOM OpraHu3aluy, YMEHUS! pa3yMHO UCIOJB30BaTh CBOE BPEMsI U BpPEMs OJIHOTPYIIIHU-
KOB.

1.5 O0mas TpyA0eMKOCTb AUCHMILNIMHBI «Teopust BEpOATHOCTEN) COCTABISAET O 3a4eT-
ueix eqununi (nanee — 3E) (180 gacos):

1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM TUCUHUILIMHBI U BHIbI Y4e0HOH /e TeJIbHOCTH (04Has popMa o0yueHus1)

Buja yueOHoii padboThl Bcero yacosn Cemecrtp 5
OO01mas TpyI0eMKOCTh 180
AynIUTOpHBIE 3aHATHS 72 72
Jlekuun 28 28
[IpakTrueckue 3aHATHs 44 44
CamocrosiTenpHas padbora 72 72
Bu ©TOroBOT0O KOHTPOJIS 36 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 O4ynas ¢opma od0yueHus

YueOHO-TeMaTHUYECKHIi IJIaH

AyIUTOPHBIE 3aHATHS Camocros-
HaumenoBanue Bcero
Ne IIpakTHyeckue | TeJIbHas
TeM (pa3aesioB) 4acoB Jlekuu
3aHATHUSA pabora
PA3JIEJI |. Cayuaiinbie co-
A y 68 12 22 34
OLITHA.
1. | Hcropus pa3BUTUS TEOPUU 9 1 i 1
BEPOSITHOCTEM.
2. OCHOBHBIE TTOHSITHUS TEOPUH
y p 22 3 8 11
BEPOSITHOCTEH.
3. Teopembl CIOXKEHUS U
YMHO)XEHUS BEPOSITHOCTEH U 16 2 6 8
X CJIEICTBUS.
4. [ToBTOpEHME UCTIBITAHU. 24 4 8 12
5. | AKCHOMaTHYECKOE€ IMOCTPOe- 4 9 i 2
HUE TEOPUH BEPOSTHOCTEH.
PA3EJI Il. Cay4aiinbie
A y 60 12 18 30
BeJINYMHDI.
6. Buapl ciiydailHbIX BEJTUYUH.

OyHKIUA pacnpeneneHus
BEPOATHOCTEN U TIJIOTHOCTh
pacrpeenieHus BEpOsTHO- 28 6 8 14
CTEU CITy4allHOM BEJIMYMHBI.
OCHOBHBIE YHUCITOBBIE XapaK-
tepuctukn CB.

7. | HopwmansHoe pacnpenene-
HUE.

10 2 3 5

3aKkoH OOIBIINX YHCEIL. 10 2 3 5




9. | JlBymepHBbIE ciyyaliHbIE Be- 12 9 4 6
JIMYHUHBI.
PA3JIEJI 1ll. Caryuaiinbie 16 4 4 8
NMPOLECCHI.
10.| OcHOBHBIEC TPEICTABICHUS.
MapKOB“CKI/Ieu IIPOLECCHL. 16 4 4 8
[Ipocreiimmii ToTOK
COOBITHH.
DK3aMeH 36
UToro 180 28 44 72
HNuTepakTHBHOE 00yUeHNeE N0 JUCHUIIHHE
HaunmenoBanue Bun ©Popma Koar-
Ne HHTEPAKTUB- BO
TeM (pa3aesioB) 3aHATHA
HOTI'0 3aHATHSA | YaCOB
1. | Pasmen 1 «Ciy4aiinbie COOBITHS paboTta B MaJIbIX 6
rpynmnax
2. | Pazgen 2 «Cny4JaiiHbIe BEJTHYUHBD) Pabora B MmaybIx 6
rpynmnax
3. | Paznen 3 «CiyvaiiHbie IPOIIECChI» paboTa B MaJIbIX 2
rpynmax
HUTOIro 14

3 COAEP)KAHUE TEM (PA3JIEJIOB)

PA3JIEJ |. CIYYAMHBIE COBBITUSA

Tema 1. Hcmopus pazsumus meopuu_6eposmHocme

OcHOBHBIE JTanbl pPa3BUTHS TEOPUHM BeposiTHOCTEH. Bkiaa pycckoil mareMaTudeckoi
LIKOJIBI B Pa3BUTHE TEOPUH BEPOSITHOCTEM.

Tema 2. OcHosHble NOHAMUA MEOPUU BEPOAMHOCMEN

HcnbiTanusa u coObITUs. Buabl ciydaitHbix coObITHI. COOTHOIIEHUS MEXYy COOBITHSIMH.
[Tonnas rpynma cobbiTuii. Knaccuueckoe omnpeaenenne BepossTHOCTH. CTaTHCTHYECKOE OIpeie-
JIeHUE BEPOATHOCTH. ['eoMeTpruyeckoe onpeaeacHue BEpOSITHOCTH.

Tema 3. Teopembi CLOHCEHUS U YMHONICEHUS BEPOAMHOCIEN U UX CIe0CMBUs.

TeopeMa ci1okeHNs BEPOSITHOCTEN. Y CIIOBHBIE BEPOSATHOCTU. TeopemMa YMHOXKEHUS BEPOSIT-
HocTel. CBolicTBa He3aBUCUMBIX COOBITUH. [TomapHas He3aBUCUMOCTh COOBITHI 1 HE3aBUCUMOCTD
B COBOKYMHOCTH. [IpoTHBOMNONIOXKHBIE COOBITHS. BEpOsATHOCTH MOSBIEHUS XOTS OBl OHOTO COOBI-
Tus. [IpyHIMN pakTHYeCKOW HEBO3MOXKHOCTH MAJOBEPOATHBIX cOObITHI. DopMyIa moaHOMN Be-
postHocTH. Dopmyisl beiteca.

Tema 4. [loemopenue ucnvimarnuii

IToBTOpHBIE He3aBHcHMBIe HcnbITaHus. Popmyna bepuymin. JlokanbHble TPUOIMKEHUS
dbopmynsr bepaymmu: Teopema Ilyaccona, mokansHas Teopema Jlamnaca. MaTerpansHas teopema
u opmyna Jlamnaca. BeposTHOCTh OTKIIOHEHUS! OTHOCUTENIBHOM YaCTOThI OT OCTOSIHHOW BEepo-
ATHOCTH B HE3aBUCHMBIX UCIIBITAHUSIX.

Tema 5. Axcuomamuyeckoe nocmpoeHue meopuy 6epoAmHoOCmen

[Tonsitue anreOpsl COOBITHI, cUrMa-anreOpbl COOBITHI. AKCHOMBI, ONPENESIOIINE BEepOsT-
HOCTh coObITHS. CBoOMicTBa, cienyromue U3 akcuoM. CBOHCTBO HENPEPHIBHOCTH BEPOSTHOCTH.
B03MO0XHOCTB 3aMEHBI AKCUOMBI CYETHOM aJAIUTUBHOCTH CBOMCTBOM HENIPEPBIBHOCTH BEPOSITHO-
CTH.

PA3JIEJI Il. CJIVUAMHBIE BEJIMUMHBI
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Tema 1. Buowi ciyuauinsix eenuyur. QyuKyus pacnpeoeieHus 6eposmHocmeti U NI0OMHOCHb
pacnpedeieHus 8eposamuocmer ciyyanHou geaudutvl. OCHOBHblE YUCTIO8ble XAPAKMEPUCTUKU
CVYAUHBIX 8EIUYUH

[TonsiTue cnydaitHOM BeIMUUHBL. [[UCKpETHBIE CIydaiiHble BETUYMHBI. 3aKOHBI pacipeene-
nusa [ICB. bunomuanshoe pacrnpezaenenue. Pacnpenenenue [lyaccona. ['eomerpuueckoe pacmpe-
nenenue. ['unepreomerpuueckoe pacnpeaeneHue. OyHkius pacnpenaeneHus Bepositnocreid CB u
ee cBoicTBa. [ImoTHOCTH pacnpesenenus BeposiTHoCTe HenpepriBHOM CB, cBoiicTBa MI0THOCTH
BEPOSITHOCTH. BEpOATHOCTHBII CMBICI IVIOTHOCTH BEPOSITHOCTU. PaBHOMEpHOE pacnpeneneHue.

Matemaruueckoe oKuJaHue IUCKpeTHOW U HenpepbiBHOU CB, ero cBoiicTBa. BeposrHocT-
HBIM CMBICJI MAaTEMaTHYECKOTO OkuIanus. Jlucnepcus nuckpeTHol u HenpepbsiBHOM CB, e€ cBoii-
ctBa. CpenHee kBagparndeckoe otkioHenue CB. Maremaruueckoe oxuganue u gucnepcust CB,
UMEIOLINX pacnpeaeneHus: ounomuansHoe, [lyaccona, paBHoMepHoe.

Tema 2. Hopmanvhoe pacnpedenenue

[InoTHOCTh BEPOSATHOCTH HOpMaibHO pactpeaesneHHo CB. YucnoBble XapaKTEpUCTHKU
HOopMasbHO pacrpenencHHoi CB. ['paduk naoTHOCTH BEpOSITHOCTEN HOPMAaJIbHO paclpeselieH-
Hoil CB. BepostHocTs nonaganus CB B 3agaHHblil MHTEpBan. BeposSTHOCTh OTKJIOHEHHSI HOP-
ManpHOM CB oT matemaTudeckoro oxuganus. [IpaBuno tpex curm. LlenTpanbHas npenenpHas
Teopema.

Tema 3. 3axoH boabuwiux yucen

[TonsTue o 3akoHe O60bIMX yncen. HepaBenctBo MapkoBa. HepaBencTBo UeoOrnimeBa. Teo-
pema YeoOrIieBa u ee crneactsue. Teopema beprymmu u ee cinencreue (teopema [Tyaccona).

Tema 4. J[symepnvbie cryuatiible 8e1UYUHDL

[TonsiTre o cucteme ciydaiHbIX BeuunH. MaTtpuua pacnpenenenus AsymepHoit CB. @yHk-
uus pacnpenenenus nsymepHoit CB u ee cBoiictBa. IInotHocTs pacnipenenenus nsymepaon CB
u ee cBoiicTBa. KpuBbie perpeccuu (ycioBHbIE MaTeMaTHUECKUE 0)KUJIaHUS). 3aBUCHMBIE U HE3a-
BHUCHMBbIE CITy4allHbIE BEIMYUHBL. YNCIOBBIE XapaKTEPUCTUKNA CUCTEM ABYX CIy4alHbBIX BEJIMYHUH.
KoBapuauus. Koa¢ddunnent xkoppensuuu.

PA3JIEJI I1l. CTIYUYAMHBIE TTPOLIECCHI

Tema 1. Cnyuatinvle npoyeccol. OcHogHble NOHAMUSL.

OcHOBHBIE NPECTABIEHUA O CIy4alHbIX Mporeccax. MapkoBckue nporeccsl. [Ipocreimmii
MOTOK COOBITHIA.

4 METOANYECKHUE PEKOMEHJAINU (YKA3AHUA) JJIAA CTYAEHTOB 11O
N3YYEHUIO JUCIUITJIMHBbI

4.1 O6mue MeToAHYECKHE PEKOMEH AU

CornacHo y4eOHOro IuiaHa opraHu3aius yueOHol 1esTeIbHOCTH Mo AUCHUILUInHe «Teopus
BEPOATHOCTEW» IpeaycMaTpuBaeT clieayomue GopMbl: JIEKIUs, IPaKTUUECKOe 3aHATHE, CaMO-
CTosiTeNIbHAs paboTa, KOHTPOJbHAs paboTa. YcHenHoe u3ydeHue Kypca Tpedyer OT CTyJEHTOB
MOCEIIEHUS JIEKIIUHA, aKTUBHOM pabOThl HA CEMUHAPAX, BHIIIOJIHEHHUS BCEX YUEOHBIX 3a/laHuH mpe-
110/1aBaTeNsl, 03HAKOMJIEHHSI OCHOBHOM U JIONIOJHUTENIBHOM JINTEPATypPOH.

Pabouas mporpamma npusBaHa NoMoYb CTyJIE€HTaM (PU3UKO-MaTEMaTUYECKOTO (aKyabTeTa
B OpPTraHU3aIH CaMOCTOSATEIbHOM paboThI M0 OCBOEHHIO Kypca Teopun BeposiTHOCTel. Ero mpe-
M0JIaBaHNE UMEET LIEJIbIO AaTh OyaylIeMYy YUUTEN0 MaTeEMaTUKH OCHOBY T€OPETUUYECKON MOJr0-
TOBKH, HEOOXOAMMOM [T aHATM3a U pEeIeHUs MPAKTHUECKUX 3a/1a4, a TaK)Ke JJIs PernogaBaHus
AIIEMEHTOB TEOPUH BEPOSITHOCTEH B IIKOJIE.

Y4eOHO-MeToIMYeCKHe MaTepHalbl MO TOATOTOBKE MPAKTUUYECKUX 3aHATUH cojepikar
IUTaHbl IPOBE/ICHUS 3aHATUH C YKa3aHUEM 10CIIE10BAaTEIbHOCTH pacCMaTpUBAEMBbIX TEM, 3aaHUs
JUIS pEeUIeHUs B TPYIIIE U 3aJaHus U1l CAMOCTOSITEIbHON pabOTHI.

B paGoueit mporpamMe npecTaBieHbl IPUMEPHbIE BapUaHThl KOHTPOJIBHBIX U CaMOCTOS-
TEJIbHBIX pabOT, KOTOPBIE IMO3BOJIST IPOBEPUTH YPOBEHb YCBOCHHS M3YUYEHHOI'O MaTepHara.



4.2 MeTtoauyeckue peKOMEHIAIMHU 10 MOAT0TOBKE K JeKIUSAM
Kypc nexmuii ctpouTcst Ha OCHOBE YETKUX HOHATHH 1 (POPMYITHPOBOK, TaK KaK TOJIBKO IPU
TaKOM I10X0/1€ CTYAECHTHI IPUOOPETAIOT KYIbTYpy aOCTPAKTHOTO MBIIUIEHUS, HEOOXOAUMYIO IS
BBICOKOKBAIM()UITMPOBAHHOTO CHEIMAINCTA B JIFO0OW OTpaciy 3HAHMMA, a TAK)Ke Ha pazdope TH-
IOBBIX 33/1a4 ¥ AJIFOPUTMOB UX perieHus. Heo6xoanMo n3derarb MEXaHMUYECKOTO 3allMChIBAHUS
TEKCTa JICKIIUH 0€3 OCMBICIIMBAHUS €TO COJCPKAHMUS.

4.3. MeTonnueckne peKOMEHIAIMH M0 MOATOTOBKE K NMPAKTHYeCKUM 3aHATHAM
IIpu noAroTOBKE K NPAKTUYECKUM 3aHATHSM CTYACHT JOJDKEH IPOCMOTPETh KOHCIEKTHI
JEKLUH, pEKOMEHIOBaHHYIO JINTEPATypy 110 JaHHOU TEME; IOJrOTOBUTHCS K OTBETY Ha KOHTPOJIb-
HbI€ BOIIPOCHI.

IIpu u3yyeHun Teoprun BEpOATHOCTEN MOJIE3HBI CIEAYIOLIUE PEKOMEH JAlNH:

o ITpy BBIUMCIEHUH KJIACCHUYECKON BEPOATHOCTH CIIELYET IEHCTBOBATh IO IPEIJIO-
KEHHOW B JIEKLIHOHHOM MaTepHalie cxeMe. 3aTpyIHEHUs IpU BBIYMCIEHUU KJIAaCCUYECKOW BEpo-
SATHOCTH Yallle BO3HUKAIOT U3-3a HeyMeHUs 1 depeHIupoBaTh UCIIBITAHUE U COOBITHE, KOTOPOE
JIOJIKHO TIPOM30MTH B pe3yibTaTe UCIIbITaHUS. Takke clieyeT OBTOPUTD 3JIEMEHThl KOMOUHATO-
PHKH, 3HaHHE KOTOPBIX HEOOXOIMMO JJIsl OTBICKAHUs OOLIEro 4ucia CIydaeB M 4Hcia ClIydaes,
0JIarONPHUATCTBYIOIINX MOSIBIICHUIO COOBITHSI.

o [Tpu npencTaBieHUH COOBITHS B BUI€ KOMOMHAIIMM HECKOJIBKUX COOBITUI HE00XO-
MO «IIPOTOBAPHUBATHY 3aIMChIBAEMbIe KOMOMHAIINN: BMECTO JIOTHUECKON CBA3KH «M» MEKIY CO-
OBITHSIMU CTaBUM 3HAaK YMHOXKEHUS, BMECTO «WJIM» - 3HAK cloxeHus. [Ipu BbruncieHun BeposT-
HOCTU CYMMBI COOBITHI MPOBEPSIEM ClIaraeMbl€ Ha COBMECTHOCTb, a IIPU BbIUMCIEHUH BEPOSITHO-
CTH IIPOU3BECHUS COOBITHI. IPOBEPSEM COMHOKHUTEIN HA 3aBUCUMOCTb.

o [Tpu BBIUMCIIEHUH BEPOSITHOCTH YKCJIA YCIIEXOB B CEPUU U3 HE3aBUCUMBIX UCIIBITa-
HUMl bepHyinu Taioke cienyer npuaepKUBaThCs cxeMbl peteHus. Cienyer oOpaTuTh BHUMaHUE
Ha TO, YTO BEPOSITHOCTh yCIleXa B OJJHOM MCIBITAHUM HUKAK HE CBSI3aHA C YMCJIOM UCIBITAaHUH.

o I[Tpu BbIOOpE hOpMYIIBI [Tl BBIYMCICHUS BEPOSATHOCTH YHCIA YCIIEXOB B CEpUU U3
He3aBUCHUMbIX HcnbliTaHuil bepnymnmun (dopmyna bepnymnu, nokanbHas ¢opmyna Myaspa-
Jlannaca, popmyna Ilyaccona, uarerpanbnas popmysia Jlamaca) ciaenyet Xopouo 3HaTh YCIOBHS
TEOpEM, U3 KOTOPBIX BBITEKAET Ta I UHas PopMyIia; TaKKe MOKHO MOJIb30BATHCS CXEMOM, Mpe-
JIO’)KEHHOMW B JIEKLIIMOHHOM MaTepHalle.

o CrnenyeT MOMHHTD, YTO 3aJI0T YCIIEHUIHOTO PELICHUs 3a/1a4 B TEOPUU BEPOSITHOCTEH
— XOpoulee 3HaHUE TEOPETUUECKOI0 MaTepuana.

4.4. MeronnuecKkue yKa3aHusl K CAMOCTOSITeIbHOM padoTe CTyIeHTOB
21.]'[5{ YCII€MIHOTO YCBOCHU A AUCHHUITIINHBI HGO6XO)II/IM3 IIpaBHJIbHAasA OpraHu3anusa caMo-
CTOSITENILHON PabOTHI CTYAEHTOB. JTa paboTa JOKHA COAEPIKATh:

—peryisipHyto (€KeHeIeTbHYI0) TPOPad0TKy TEOPETHUECKOTO MaTepuasa Mo KOHCIEKTaM
JIEKIIM 1 pEKOMEHI0BAaHHOM JINTEPATypE;

—perynspHyto (eXeHeIeIbHYI0) MOATOTOBKY K MPAKTUYECKUM 3aHATHSM, B TOM YHUCIIC BbI-
MOJTHEHUE IOMAIIHUX 3a/IaHU;

—TOJrOTOBKA K KOHTPOJIBHOM paboTe U €€ YCHEIIHOE BBIITOJIHEHUE.

B kxauectBe 0Opasia pelieHus 3a1ad cieayer Oparh Te peueHus, KOTOpble MPUBOINUIINCH
npernoaaBaTesieM Ha JISKIUSIX WU BBITIONHSUIMCH Ha TPAKTHUeCKUX 3aHATHsX. [Ipu mosBieHnu xa-
KHUX-JINOO BOMPOCOB clieAyeT oOpalaThes K MpernojaBaTeliio B yachl ero KoHCcyiabTanui. Kpure-
pHEM KauecTBa YCBOCHHSI 3HAHUI MOTYT CIIY)KHTh aTTECTAIIMOHHBIC OLIEHKH O JUCIUILTUHE U Te-
KY€ OLICHKH, BBICTABIACMBIC ITPEIIOAaBaTCIEM B TCUCHHUEC CEMECTPA. HpI/I IIOATrOTOBKE K KOH-
TPOJIbHOM paboTe Mo OmpereNeHHOMY pa3/ieiy AUCHUIUIMHBI MOJIE3HO BBIMUCATH OTIACIBHO BCE
(bopMyIibl, OTHOCSIIKECS K JAHHOMY pa3zieNly, U BCe UCIOJIb3yeMble B HUX 0003HaueHus. Takxke
[IPH MTOATOTOBKE K KOHTPOJILHOHM paboTe cleayeT MPOCMOTPETh KOHCTICKT MPAKTUYSCKUX 3aHATUI
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U BBIIETUTH B MPAKTUYECKUE 3aJaHus1, OTHOCSIIUECS K TaHHOMY pasneny. Ecnu 3ananus Ha ka-
KHe—TO TeMbl He ObUIM pa3o0paHbl Ha 3aHATUAX (WM PEUICHHS KOTOPHIX OKa3aluCh HE IMOHS-
TBIMH), CIIEAYET OOPATUTHCS K YIeOHOM TUTepaType, peKOMEHIOBAHHOH MPETojaBaTeNIeM B Kade-
CTBE MCTOYHMKA cBelieHUH. [lone3Ho mpu moaroToBke K KOHTPOJIBHOM paboTe caMOCTOSITEILHO
PELINTh HECKOJBKO TUIHMYHBIX 33JJaHUN MO COOTBETCTBYIOLIEMY paszieny. B kaxaoMm cemecTpe
pelycMaTpUBaeTCs MPOBEACHUE OJIHOM KOHTPOJIbHOM PaboThlI.
4.5. Meroan4yecKkue yKa3aHusl K IK3aMeHy

[ToarotroBky K 3k3aMeHy Haubosee PalMOHAIBHO OCYLIECTBIATH IyTeM MOBTOPEHUS U CH-
CTeMaTH3aIlMi Kypca MaTeMaTHIeCKOTr0 aHaIKM3a C MTOMOIIBI0 KpaTKUX KOHCIEeKTOB. [Ipu pabdore
C TEOPETUYECKUM MaTepuaIoM CTYJCHT JOJKEH YSICHUTh HanOoJiee BaXKHbIC UI€U KaXKIOWU TEMBI,
YMETh MOJIb30BAThCS OCHOBHBIMU TIOHSATHUSIMU M YTBEPIKICHUSMHU (3HATH UX (POPMYIUPOBKH, Jc-
MOHCTPHUPOBATh UX HMCIIOJIb30BAHUE HA MPUMeEpax, MOHUMATh YCIOBUSA MpUMEHeHus u T.1.). Kak
MpaBUJIO, KAXK/1asi TEMa, U3yUYECHHAs B paMKaX Kypca TEOPUU BEPOSITHOCTEH, COIEPKUT PsAJl OCHOB-
HBIX 337124, IpUEeMaMu U METOJaMHU PEIIeHUs] KOTOPBIX JOJKEH BIaJeTh CTYICHT.

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSITeIbHOI padoThl
CTYJA€HTOB MO IMCUMUILINHE

KoanuectBo
@ opMBbI/BHABI 4acoB, B

HauMmeHoBaHnue .

Ne as1ea (Tembi) CaAMOCTOATEIbHOM COOTBETCTBHH C

p padoThI y4eOHO-TeMaTH-

YeCKUM IIAHOM

Pa3nea |. Cayvaiinble co0bITHS

1 Tema 1. Ucropus pa3Butus Teo- KOHCIIEKTUPOBAHHUE JOTIOTHUTENb-
pHUH BEPOSITHOCTEN. HOH JIUTEpaTyphl

2. [ToaroroBka Kk mpakTuye-
CKUM 3aHATUSAM. BrinosaHe-

HUE JoMamHux padot. Pa-
Tema 2. OCHOBHBIE ITOHATHS TEO- 60Ta CO LIKOIBHBIMH ydeo-

PUH BEPOATHOCTCU. HUKaAMHU

CamocrosrensHas paboTa 1Mo Teme
«Kaccuueckoe onpeneneHue Be-
POSITHOCTHY

3. [ToaroroBka K mpakTuye-
CKHUM 3aHATHIM. Brlmonne-

Tema 3. Teopembl CIIOKEHUS U HHE JIOMAIIHUX paboT. Pa-
YMHOEHUS BEPOSTHOCTEH U UX 060Ta O MKOTBHBIMH y4eO- 8

CIIEICTBUSL. HUKaMH.
CaMOCTOHTGJ’ILHaH pa60Ta 110 TEMC

((TCOPGMLI YMHOKCHUA U CIIOKEC-
HHUA BCpOHTHOCTCﬁ»
4. IToaroroBka K mpaxkTHyie-
CKUM 3aHATHUAM U J1abopa-
Tema 4. P

TOpPHBIM paboTtam. Beinonne-
[ToBTOpEHME HCTIBITAHUH. HHE IOMAlIHAX paGoT. 12

Brimonaenue 1abopaTtopHbIX pa-
60T o Teme «IloBTOpEeHNE UCTIBI-
TaHUN»

Tema 5. AkcroMaTu4eckoe mo- KoncnektupoBanue yueOHH-
CTPOEHUE TEOPUU BEPOATHOCTEM. KOB

Tema 6. ['ecomeTprueckas Bepo- [ToaroroBka Kk mpakTuye-
ATHOCTD CKHUM 3aHATUAM




CamocrosrenpHas padora «I'eo-
METPUIECKOE OTIPEICICHNE BEPO-
SATHOCTH»
Pa3gea |l. Cayyaiinble BeJTHYHHBI
7. [ToaroroBka K mpakTuye-
Tema 1. Bunbl ciiyyaiiHbIX Benu- CKMM 3aHATHsAM. BbInosHe-
yuH. OyHKIUS pacupeaeneHus HHE JIOMAIIHUX PaboT.
BEPOSITHOCTEW U IIJIOTHOCTB pac- KoncnekrupoBanue yaeoHH- 14
MpeaeIeHUs] BEPOSITHOCTEN CITy- KOB
yaliHoil Bennuuubl. OCHOBHEIE PaboTbI CTYACHTOB B MAJIBIX IPYII-
4yuCcIoBbIe XapakTepucTtuku CB. r1ax 110 TeMaM «/CKpETHEIE C1y-
YanHbIC BCIIMYHUHBD), «HerepLIB-
HBIC CITYJYAaWHBIC BEJIMYHUHBD)
8. [ToaroroBka K mpakTuye-
CKHMM 3aHATHAM. BeImonHe-
Tema 2. HopmanwsHoe pacmpee- HH€ IOMAIIHIX paGoT. 5
JICHHUC. pabOoThI CTYJICHTOB B MAJIbIX TPYII-
nax no teme «HopmansHOe pac-
MIpe/ieJICHUE)
9. [ToaroroBka Kk mpakTuye-
Tema 3. 3aK0H OOJIBIIUX YHCEL. CKUM 3aHATHSAM. BEIoiHe- 5
HHE JOMAIIHUX paboT.
10. [ToaroroBka Kk mpakTuye-
Tema 4. JIByMepHbIE CyUaiHbIE CKHMM 3aHATHAM. BeImonHe-
BeIIMUMHEL HUE JOMAIIIHUX padoT. 6
WnpuBuayansHas paboTa o teme
«CnyJaiiHple BETHUHUHBD)
Paznea 111.Cayyaiinble mpouecchl
11. Tema 1. OcHOBHBIE TIpeICTaBIIE- Iloaroroska K npaxTHIe-
HUsl. MapKOBCKHE MPOLIECCHI. CKHM 3aHATHAM. BRmomse- 8
[Tpocreiimmii MOTOK COOBITHIA. HUE IOMAIIHIX PaboT.
HUTOI1roO 72
5 TPAKTUKYM 110 JTUCHUITJIUHE
Paznen |. Cayuaiinble cCOOLITHSA
Tema 2. OcHOBHBIE NOHSATHSI TEOPHH BEPOSITHOCTEMH
IpakTuyeckoe 3anaTue Ne 1 «CoObiTus. [eiicTBus HaJ COOBITUAMI
1. CobbiTHe A — «TOsIBICHHE 6 OYKOB MPH OPOCAHUM UTPATBLHONU KOCTH, coObiTHE B —

«MOSIBIICHUE OT 2 710 6 OYKOB MpU OpOCAaHWUU WTPATHHOM  KOCTWU». B uemM cocTouT coObITHE
AUB, ANB?

2. ITpousBonbHO BeIOUpaem nBa uncna. CoObiTHe A — «BBIOPAHHBIC YUCIIA  KPATHBI IBYMY»,
coObITHE B — «BBHIOpaHHBIE YMCIAa KpaTHBI TpeM». B uem cocrost coowitus ANB, AU B
?

3. Paccmotpum coObITHS: A — «T0sIBIIEHUE HEYETHOT'O YHUCIIa OYKOB NPH OPOCAHUU KY-
Ouka», B — «HemosBIEHWE TPEX OYKOB IpH OpocaHuu Kyomka», C — «HEMOSIBJICHUE TISATH
OYKOB IpH OpocaHuu KyOukay, D — «mmosiBieHue 4eTbipex OukoB». B 4eM cocTosT coObITHS:

AnBNnc¢ 4nb, D, CNB, CUB?
4. Typuct u3 myHKTa A B myHKT B MoxeT nonacts AByms foporamu.  OG03HAYMM COOBI-
TUS: A1 — «TYpPHUCT NOLIET NEPBOM JOPOroit», A2 — «TYpHUCT MOIIEN BTOpor goporoi». U3
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nyHkta B B mynkt C Beayt Tpu goporu. O603Ha4MM COOBITHSA: B1 — «rypucr nouen nepBou
JIOpOron», B2 — «TYpHUCT MOUIET BTOPOU JOPOTroi», B3 — «TYpHUCT MOIIEN TPETHEU JTOPOTOii».
[Tpumensist oHsITHSI OOBEIUHEHUS W TIEPECEUCHHS, a TaK K€  IMPOTHBOIIOJIOKHOTO COOBITHS,
MOCTPONTE COOBITHS, COCTOSIINE B TOM, 4TO: 1) oT A 10 B oH BeIOpan gopory Hayraz, a ot B g0
C on nowen Tpetbelr  goporoii; 2) ot A 1o B on nouien nepsoit 1oporoi, a ot B 1o C — noporoii,
BBIOpaHHOM Hayraf; 3) oT A 10 B oH nomien He nepBoi goporoii, a ot B 1o C — He TpeTheil; 4) oH
nomen ot A o C.

5. Hayram otoOpanHas aeTanh MOXKET OKa3aThCsl WM MEPBOro copTa (coobiTue A), WiIu
BTOPOTO (coowiTne B), wmmu Tpethero (cobbitme C). B 4em cocTosAT COOBITHSA:

AUB, AUC, ANC?
6. CripaBe UIMBEI JIM PABEHCTBA: ) ZUEZAUB, 0) AUBUC=4NBNC
, ) AUBUC=A4ANBNC.

7. Ilyctb A, B u C — ciy4aifHble COOBITHSI, BBIPAKCHHBIE 2JIEMEHTAPHBIMUA COOBITHAMU  OJ1-
HOTO M TOrO )K€ IPOCTPAHCTBA 3JIEMEHTAPHBIX COOBITHH. 3allUIINTE TAKUE  COOBITHS:  a)
MPOU30IILIO TOIBKO A, 0) MPOU3O0ILIO OTHO ¥ TOIBKO OJJHO U3 IAHHBIX COOBITHIH, B) IPOH30IILIO
7IBa ¥ TOJIBKO JBa U3 JaHHBIX COOBITUH, T) MPOM3OLLINA BCE TPU COOBITHS, 1) IPOU30IILIIO
XOTsI OBI OJTHO M3 JIAHHBIX COOBITHH, €) MTPOU3OIILIO HE OOJIee IBYX COOBITHIA.

8. CobObiTHE A 03HAYaeT, YTO XOTs Obl OJJHA U3 UMEIOIIUXCS 15 3IeKTpUYecKuX JTaMIIoueK

HecTaHnapTHas. Yto o3Hauaer cobbitue A ?

9. Kakwue u3 criegyromumx map coOObITHI MPOTHUBOIIOJIOKHBIL: 1) 9K3aMEH CTyJIEHTOM CIaH Ha
«OTJIUYHOY; CJIaH Ha «HEYJOBJICTBOPUTEIBHO», 2) MOSBIECHUE 1IECTU OYKOB IIPU OPOCAHUM WUT-
panpHOTO KyOWKa; OSBIICHHE OJTHOTO 0YKa, 3) MPH ABYKPATHOM OpPOCAHUH MOHETHI IBAXK/IbI 110-
SIBUJICSI rep0; X0Ts Obl OZMH Pa3 MOSIBUJIACH perKa’?

10. Kakwue u3 cieayronix coOBITHII HECOBMECTHBI, @ KaKUe COBMECTHHI: 1) A — BBINaio
YETHOE YMCIIO OUYKOB, B — BBINAJI0 HEYETHOE YUCIIO OUKOB; 2) A — BBINAJIO HEYETHOE YUCIIO OYKOB,
B — BbInaio 4ncio 04KoB, KpaTHOE TPeM; 3) A - BbINAJIO IPOCTOE YKCIIO OYKOB, B - BBINAJIO UETHOE
YHCIIO OYKOB?

IIpakTnyeckoe 3anaTne Ne 2 «Kiraccuueckoe onpeneneHne BepossTHOCTH»

1. MoHeTa UCKpUBIIEHA, TOATOMY BEPOSITHOCTD BbINAZIeHUs LIU(PPbI BTpoe OO0JIbIIEe BEPOST-
HOCTH BbINa/ieHus repba. YeMy paBHBI 3TU BEPOSTHOCTH?

2. UrpanpHas KOCTh HaJUTa CBHHIIOM, B PE3yJbTaTe YEro BEPOATHOCTh BBINAJECHUS KaXK-
JIOTO YHCciIa OYKOB OOPATHO NMPONOPLHOHAIbHA 3TOMY unciy. Haliute BepoaTHOCTHOE poCTpaH-
CTBO JUISl 9TOT'O UCIIBITAHHUS.

3. BeposiTHOCTB BBIMTPHIIIA MTAPTHH B IAXMATHl MaCTEPOM A y TiepBopaspsiiHuka B Brpoe
00JIblIIE BEPOSITHOCTU TOTO, YTO MAapTHUS KOHYUTCS BHUYBIO, @ BEPOATHOCTh HUYEHHOIO MCXO0/a
BJIBO€ OOJIblIIe, YeM MpOUTpbIla MacTepa. Halinure BepoITHOCTHOE IPOCTPAHCTBO ISl 3TOTO HUC-
IBITaHUS.

4. Mama u Mutia XOTAT ONpeaenTh, KTO OyIeT MBITh CETOIHS MOCYy, CIEAYIOIUM 00-
pa3oM: KaXIblil U3 HUX OpocaeT KyOHK; €ClIi CyMMa OYKOB, BBINABIINX Ha JBYX KyOMKax, Oyner
HEYEeTHOH, To mocyay Oyzaet MbITh Maiiia, ecau — yeTHoi, To Muma. Ho Muma pemns, 9to Tornaa
€ro LIaHChl MBITh Mocyay Oonbire. OH paccyxnan TakuMm odpasom: «Tbl, Mara, Oynemsb MbITh
MOCyAy, €ciu 0o0lIee YUCIIO OUYKOB, BBINMABIINX Ha JBYX KyOWKax, OyaeT HedeTHbIM. Takux ciy-
yaeB miThb: 3, 5, 7, 9, 11. 5l Oyay MbITh mocyay, €Clid 3TO 4uciIo OyneT yeTHoe. Takux ciydaeB
mecTs: 2, 4, 6, 8, 10, 12, To ectb Oomnbiie». [Ipa iu Muma?

5. Ha 5 kapToukax HanucaHo 1o oaHoOM udpe u3 Habopa 1, 2, 3, 4, 5. Hayrazg BeiOuparorcs
olHa 3a Jpyroi aBe kaptouku. KakoBa BepOSATHOCTH TOr0, YTO YMCIO HA BTOPON KapTOUKE
Oosblie, YeM Ha 1epBon?
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6. U3 msatu orpes3koB umHoM 1, 3,5, 71 9 nHaynauy BeiOuparoT Tpu. KakoBa BeposSTHOCTB
TOT0, YTO U3 HUX MOYKHO IIOCTPOUTH TPEYrOJIbHUK?

7. 3aMOK coAep KHT Ha o0miei ocu 4 qucKa, KaXIblil U3 KOTOPBIX pa3zielieH Ha 6 CEKTOPOB,
OTMEYEHHBIX IH(ppaMu. 3aMOK MOXKET ObITh OTKPBIT TOJIBKO B TOM CIIy4yae, €ClId BCe JUCKH 3aHU-
MAaroT OIIPE/IEICHHBIC MTOJIOKEHUSI OTHOCUTEIBHO KOpITyca 3aMKa, UX HU(pbl 00pa3yroT onpezae-
JIEHHOE YHCJI0, COCTABIISIIONIEE «CeKpeT» 3aMKa. KakoBa BEpOATHOCTh OTKPBITh 3aMOK, YCTAHOBUB
POU3BOJIbHYIO KOMOUHaIHo nupp?

8. s mexypcTBa Ha Beuepe IyTeM KepeObeBKH BbleseTcs S5 uesnoBek. Beuep nmpoBoaut
KOMUCCHSI, B COCTaBe KOTOpoii 21 roHoma u 2 neBymkd. HaliTu BEposSTHOCTB T Or0, YTO B YHUCIIO
JIEKYPHBIX BOUAYT 00€ AEBYILKH.

9. U3 xomonsl (36 nucToB) u3BieKaTCs 2 KapThl. ONpenenuTs BepOITHOCTh TOTO, YTO 3TO
OyIyT: a) KapThl pa3HOU MacTH; 0) OJMHAKOBBIC KapThl pa3HOM MacTH; B) 2 Ty3a.

10. Yertbipem urpokam pasgaeTcsi MOpoBHY Konoaa u3 36 xapt. Onpenennure BEpOSITHOCTh
TOTO, YTO KaXKAbII UTPOK MOIYYUT KapThl TOJIBKO OJHOM MacTH.

11. Ha xkHM)XHOI ITOJIKE TPOU3BOJIBHBIM 00pa30M paccTaBiieHbl 4 KHUTY 110 TEOPUH BEPOSIT-
HOCTEH U 3 KHUTH 10 TEOpUU MHOKECTB. KakoBa BEpOSITHOCTb TOT0, UTO KHUTHY [10 OJJHOMY U TOMY
e MPEAMETY OKaKyTCsl paoM?

12. B smuke nexar 13 3eneHbix, 10 KpacHbIX U 7 CUHMX OJAMHAKOBBIX Ha OIIYMb LIApPOB.
Haynauay Beinumarot 8 mapos. Uemy paBHa BEpOSTHOCTh TOTO, UYTO BBIHYIH 3 3€JIEHBIX, 2 KPACHBIX
1 3 CHHUX 1Iapa.

13. Ha kaproukax Hamucansl nudpsr 1, 2, 3,4, 5, 6, 7, 8 u 9. Hayrag 6epyt 4 kapTouku u
BBIKJIQJIBIBAIOT UX B psill. KakoBa BEpOSATHOCTH TOrO, 4TO: 1) MOJYyYUTCA YETHOE YUCIO, 2) MOJTY-
yuTcs yucio 12347

14. JleBATh CTYAECHTOB YHMBEpPCHUTETA CIy4alHbIM 00pa3oM paccelstoTCs B OOIEKUTHH 10
TpPH YEJIOBEKa B TpeX KoMHaTax. KakoBa BEpOSTHOCTB TOTO, UTO JBA TIOCCOPHUBILUXCS CTY/ICHTA HE
OyAyT )KUTb B OIHOM KOMHaTe?

IIpakTnyeckoe 3anaTne Ne 3 «Kiraccuueckoe onpeneneHne BepossTHOCTH»

3ansamue npoeodumcs 6 unmepakmuenol gopme. Cmyodenmsi pazouearomcs Ha maivie
epynnel U pabomaiom co WKOAbHbIMU YYEOHUKAMU U KOHMPOIbHO-USMEPUMETbHLIMU Mamepua-
aamu 0na noocomosku k EI'D U I'HA. Tloobupatomcs 3a0ayu no meme «Knaccuueckoe onpedene-
HUe 8epoAMHOCIUY O0lisl pabomul Co WKOAbHUKamMu. Pewenus 3a0ay 00cyxcoalomes u 3anucbléa-
IOMCsL 8 COOMBEMCMBUU C MEMOOUKOLU NOOAyU Mamepuaia 6 wkoie. B koHye 3aHamus Kaxcoas
manas epynna npedcmasisienm ceoio pabomy npenooasamernio.

IIpakTuyeckoe 3ansaTHe Ne 4 «I'eoMmeTpuyeckoe onpeaejeHue BEPOITHOCTI

3anamue nposooumcs 6 unmepaxmusHou ¢opme. Cmyoenmovl pazousaomcs Ha Mauvie
2pynnuvl u pabomaiom no Kapmouxkam. B konye 3auamus unu Ha KOHCYIbmayuu CmyoeHmol 3auju-
warom ceor pabomy nepeo npenooasameinem.

1. JIBa mapoxoja JOJDKHBI TOJOUTH K OTHOMY M TOMY e mpruyany. Bpems npuxoga 06oux
[1apOX0JJ0B HE3aBUCUMO U PAaBHOBO3MOKHO B TEUEHHE JAaHHBIX CYTOK. OTIpENeNInTh BEPOSITHOCTh
TOT0, YTO OJJTHOMY U3 MAPOX0JI0B MPUIETCS 0KUIATh OCBOOOXKIEHUS MIpHYaja, €Cld BpeMs CTO-
SAHKU IIEPBOr0 I1apoXoja - OAUH 4ac, a BTOPOro — JBa 4aca.

2. Haynauy BeIOMparoTCs Ba YMCIIa X M Y TaK, YTO CymMMa HX KBaapaToB MeHbIne 20. Ka-
KOBa BEPOSATHOCTh TOT'O, YTO YUCIIO X OKAXKETCS 110 aOCOTIOTHOM BETMYMHE MEHBIIIE ABYX, a YUCIIO
¥ OKaXeTCs MOJI0KUTEIbHBIM, HO MEHbIIIE, YEM KBaJIpaT Yucia x?

3. Ha oxpyxHnoctu paanyca R Haynauy nocrasieHs! Tpu Touku A, B u C. KakoBa BeposT-
HOCTb TOT0, 4TO TpeyroiabHUK ABC ocTpoyroiabHbIi?
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4. Ha okpyxHocTH paanyca R mocraBiena touka A. KakoBa BeposITHOCTb TOTO, 4TO Opo-
HIEHHAs Ha OKPY>KHOCTh TO4YKa B okaxkercs oT Touku A Ha paccrosiHuu R?

5. IIpoBosioky amuHo# 20 cM crubaroT B Haynady BBIOPAHHOUM TOYKE. 3aTeM MPOBOJIOKY
crufaroT Tak, YToObl MOTYYUTh IPSIMOYTOJIbHUK. KakoBa BEpOSATHOCTH TOTO, YTO IJIOMIAAb MOJY-
YEHHOTO MPSIMOYTOJIbHHUKA OyaeT MeHbIe 21 KB.cM?

6. Ha maxmartnyto mocky 100 pa3 Opocwin MoHeTy paauycoMm 1 cMm. B 64 ciyyasx MmoHeTa
LIEJIMKOM OKa3bIBaJIaCh BHYTPU KaKOW-HUOYb KiIeTKU. OLIEHUTE pa3Mep OJHOU KJIETKH I1axmart-
HOU JTOCKH.

Tema 3. TeopeMbl C/I0KeHUS] H YMHOKEHUS BEPOSATHOCTEH U UX CJIeJICTBUS

IpakTuyeckoe 3ansitue Ne 5 mo teme «TeopeMbl €J10’KeHUs] U YMHOKEHHUS BEPOSITHO-
crei»

1. BeposTHOCTB BBIUTpHIIIA 110 OUIIETY OfHOMU JoTeper pasHa 0,08, a mo Ousery apyroii —
0,09. KakoBa BEepOSITHOCTb TOTO, YTO JIMIIO, KYIHUBIIEE IO OJHOMY OMJIETY Ka)IIOH JIOTEPEH, BbI-
Urpaer 1mo ooboum owmieram?

2. BepoATHOCTh YITyYIICHHS] CLIOPTCMEHOM JIMYHOTO JOCTHIXKEHHS MO TPBDKKY C IIECTOM
paBHa 0,2. UeMy paBHa BEpOSTHOCTb TOTO, YTO OH YJYYIIUT CBOM pe3yibTar, €Clid eMy Ipeo-
CTaBJIEHa BO3MOXKHOCTb MPbIraTh JBa pa3a’?

3. BeposiTHOCTH BBINONHEHUS 005S3aTEIbCTB 3a MEPBbIM KBapTal MO pealn3aliid TOTOBOU
npoayKIuu ogHuM 3aBojaoM — 0,9, npyrum — 0,95. KakoBa BepOSITHOCT TOTO, YTO XOTsI OBl OJIUH
U3 3aBOJIOB BBITIOJIHUT CBOU 00S13aTENIbCTBA, €CIIU OHU PEATU3YIOT CBOIO MPOAYKIIUIO HE3aBUCUMO
JApyT OT Apyra?

4. Tlo mocce B CTOPOHY OEH30KOJIOHKU JIBMXKYTCS TpU MalllMHBI. BeposTHOCTH TOTO, 4TO K
OCH30KOJIOHKE TIOJIBEICT IS 3alpaBKy 1epBas MamuHa, pasHa 0,7, Bropas — 0,3 u Tpethbs — 0,5.
Haiinute BepoATHOCTH TOTro0, YTO K OEH30KOJIOHKE Ul 3allpaBKU a) MOJbEJET TOJIbKO BTOpas
MaIInHa, 0) NOIbEAET OJIHA MAIIMHA, B) OBbENYT BCE TPH MAILLUHBL, T') HOJABEAYT HE OoJiee ABYX
MallliH, 1) 0Ibe/IeT XOTs Obl 0OIHAa MallluHA.

5. KakoBa BEeposITHOCTb TOT0, UTO HayJady B3sATas Apodb A/B, rae A u B — n-3HauHble Iie-

neie uncna ( n=2,3,4,...), cokpaturcs Ha 27

6. B sx3aMeHaloHHbIe OUJIETHI BKIIOUEHO MO JIBA TEOPETUUECKUX BOIIPOCA U OJIHA 3ajaya.
Bcero cocraBneno 28 OuieToB, cofepkKaliux pa3Hble BONPOckl U 3a1aul. CTyIeHT MOArOTOBUI
TOJIbKO 50 TEOPETHYECKHUX BOIPOCOB M CMOKET PEIINTh 3a/1auu K 22-M 6umieraM. KakoBa BeposT-
HOCTB TOTO YTO, BBIHYB HayJaqy OWJIET, CTyJJEHT OTBETUT Ha BCE BOIPOCHI?

7. JIBa cranka paboTarOT HE3aBUCUMO JIPYT OT Apyra. BeposTtHocTs Oecriepe©oitHoi paboTbl
B T€UEHUE Yaca JiJIs mepBoro cranka pasHa 0,75, a nis Broporo — 0,8. KakoBa BeposiTHOCTH TOTO,
4TO B TeUeHHe yaca OyJeT: a) HapylleHue B paboTe TOJIBKO OJHOrO CTaHKa; 0) HapyIIeHHE B
paboTe IBYX CTAaHKOB; B) HapylIeHHE B pab0oTe XOTs ObI OJTHOTO CTaHKa?

8. 10 yuacTHMKOB cOOpaHMs HOCST TaJOIIM OJMHAKOBOTO pa3Mepa. YXOois ¢ coOpaHus 10-
MOM, OHH BBIHY)KJICHBI 0JICBATh TAIOIIN B TEMHOM KOPHJIOPE, TOITOMY HE MOTYT OTIIMYUTH CBOUX
rajiom ot 4yxux. Yemy paBHa BEpOATHOCTB TOTO, YTO KaX/IbIi U3 y4aCTHUKOB COOpaHUsI BEpHETCA
JIOMOM B CBOMX rajomax?

9.KaxoBa BepOsSTHOCTb M3BJI€Ub U3 KOJOJBI B 52 KapThl GUTYpy 000 MacTH WM KapTy
NUKOBOM MacTu? (purypoil Ha3pIBaeTCs BajeT, Jama Ui KOPOJIb)

10. BeposTHOCTb HACTYIUIEHUS! COOBITHS B Ka)KJIOM OIbITe 0JlnHaKoBa U paBHa 0,2. ONBITHI
MIPOM3BOJISATCS MOCTIEIOBATEIBHO IO HACTYIUIEHHS COOBITHSI. OTpenenuTs BEpOSTHOCTH TOTO,
YTO MPHUIETCS TPOU3BOANUTH YETBEPTHIN OIIBIT.

11. ITycts p(AB) = %, p(Z): %, p(B) = % Haiinure p(A + B).

. CoBMmecTHBI 14 coObITUs A 1 B?

12. TlycTh p(A): ) p(B):

2
3

N |~
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13. /IBa OXOTHHUKA CTPENSAIOT B BOJIKA, IPUYEM KaXJbIi JeJaeT Mo OAHOMY BeICTpeny. Jlis
MIEPBOT0 OXOTHUKA BEPOATHOCTH nonaaanus B uenb 0,7, nig sroporo — 0,8. KakoBa BepoATHOCTh
1I0T1aJIaHuUs B BOJIKA?

14. BepositTHOCTH 0€30TKa3HOM pabOTHI JJIs 3JIEMEHTOB 1, 2 1 3 Ha pUCYHKE COOTBETCTBEHHO
pasus 0,3; 0,5 u 0,8. KakoBa BepOSTHOCTH TOTO, UTO IIETb OyJeT paboTaTh?

1

15. B xopoOke umeercs 2 KpaCHBIX, 3 CHHUX U 2 3€JIeHBIX KapaHjaama. V3 Hee Haymauy O6e3
BO3BPAILICHUS BRIHUMAIOT OJIMH 3a IPYTUM 110 OAHOMY KapaHzaanry. HailTu BEeposSTHOCTB TOTO, YTO
KpacHBIN KapaH/alll MOSIBUTCS PAHbBIIIE CHHETO?

16. 13 30 yyamuxcs I0OHOIIECKOW CIIOPTUBHOM MIKOJIBI 12 yenoBek 3aHUMArOTCs 6ackeToo-
J0M, 15 — BoseiitbonoMm, 5 — Boseitboom 1 6ackeTO0II0M, a OCTalIbHBIE — IPYTHMHU BHIAMH CIIOPTA.
KakoBa BeposITHOCTB TOT0, UTO HayJauy BEIOPAHHBIM CIIOPTCMEH 3aHUMAETCS TOJIBKO BOJIEiO010M
WJIH TOJIBKO OackeTOos0M?

17. v BeIMTpAET, €CIIM MOSBUTCS XOTs OBl 0JHA miecTepka. KTo varie BEIMTphIBai?

IIpakTuueckoe 3ausitue Ne 6 mo reme «@opmy.Jia nmoJiHoii BepositHocTH. Popmy.inbi beii-
eca»

1. meroTcs 1Ba OIMHAKOBBIX SIIIIKMKA C IapaMu. B iepBoM simuke 2 6embIx 1 1 yepHBIii map,
BO BTOpoM — 1 Oenblif 1 4 yepHbIX mapa. Haynauy BEIOMpArOT OJIMH SIIUK ¥ BBIHUMAIOT U3 HETO

map. KakoBa BepOSTHOCTb, YTO BBIHYTHIN IIap OKa)KeTCsl OenbiM?

2. B uexe pab6oratot 20 crankos. 13 Hux 10 — mapku A, 6- mapku B, 4 —mapku C. Bepo-
ATHOCTb TOT'O, YTO KAa4YE€CTBO JETAIM OKAXETCSI OTIUYHBIM, JJI 3TUX CTAHKOB COOTBETCTBEHHO
paBHa: 0,9; 0,8 u 0,7. Kakoli mpoLIeHT OTJIMYHBIX J€Talei BBIITYCKAET 1I€X B LEJIOM?

3. Ha kaproukax HammcaHbl OYKBBI, 0Opa3yIOIIHe CIOBO «KOMOWHATOpWKA», HO JBE Kap-
TOYKH U3 3TOro Habopa yrepsHbl. Haynauy u3Bnekaercs ogHa kaprouka. KakoBa BeposTHOCTb
TOTO, YTO HA HEW OKa)XKeTCs TiacHas OykBa?

4. B nepBoit ypHe conepxurcs 10 mapos, u3 HuX 8 6emnbix; Bo BTopoit ypHe 20 mapos, U3
HuX 4 Oenbix. 13 kaxx1011 ypHBI HayAauy U3BJIEKIIH 10 OJTHOMY 1Iapy, a 3aT€M U3 3TUX JIBYX I1apOB
HayJauy B3sUM OJuH 1ap. HaiiTu BeposTHOCTB TOT0, 4TO B3AT O€Jblif map.

5. mMetotes 1Be ypHBI: B IepBoi 3 OembIX 1apa U 2 4YepHBIX; BO BTOPOil 4 OenbIX U 4 UepHbIX.
W3 nepBoii ypHBI BO BTOPYIO IEPEKIIABIBAIOT, HE T8, ABa mapa. Ilocne aToro u3 BTopoit ypHsI
Oepyt onuH map. HaiiTu BepoSATHOCTH TOTO, YTO ATOT IIap OyAeT OeNbIM.

6. Ha pucynke n3o0paxeHa cxema Jiopor. TypuCThI BHIILTH U3 MyHKTa O, BBIOHpas 10pory

HayraJ. KakoBa BEpOATHOCTb TOTO, YTO OHH MOMAIYT B MyHKT A?
0

A

7. B xaX1011 U3 TpeX YpH COMEPKUTCS 6 UepHBIX U 4 OembIx mapa. M3 mepBoi ypHBI Haygauy
U3BJICUYEH OJIMH IIAP U IIEPEJIOKEH BO BTOPYIO YPHY, I1OCJIE YEr0 U3 BTOPON YPHBI HayAady U3BJIe-
YEH OJIMH LIap U NEPENIOKEH B TPEThIO YpHY. HaliTu BEpOSITHOCTH TOTO, UTO 1Iap, HAY a4y U3BJIE-
YEHHBIN U3 TPEThEW YPHBI, OKAXKETCS OCNIbIM.
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8. Typucr, 3201y IUBIINCH B JIECY, BBILIEN HA TIOJSHKY, OT KOTOPOU B Pa3HbIE CTOPOHBI BEYT
5 nopor. Eciu TypucT nmoiiieT 1o nepBoit Jopore, To BEPOSTHOCTH BBIXO/1a €T0 U3 Jieca B TEUCHUE
yaca cocrtaisieT okoio 0,6; ecnu 1o Bropoi — 0,3; eciu no tpetbet — 0,2; eciid Mo 4eTBepTo —
0,1; ecniu o msitoit — 0,1. KakoBa BEpOSITHOCTB TOTO, UTO TYPUCT MOIIEI MO MEPBOU JOPOre, €CIU
yepes yac OH BBILIEI U3 jeca?

9. Ha ¢abpuke, u3roropisiolieid 00JIThI, epBas MallliHa Npou3BoaAuT 25%, Bropas — 35%,
Tpeths — 40% Bcex u3aenuii. B ux mpoaykiuu Opak cOCTaBIseT COOTBETCTBEHHO 5, 4 u 2%. 1)
KakoBa BEpOSATHOCTb TOTO, YTO CIY4aiiHO BBIOpaHHBIM 00NT aedekTHhIN? 2) CaydaiiHO BbIOpaH-
HBI U3 TPOAYKIUU OONT okazaics nedekTHpiM. KakoBa BepOSTHOCTh TOTO, YTO OH OBLI MPOU3BE-
JICH MEepPBOi1, BTOPOM, TPEThEl MaIMHOW?

10. INpeamnonoxum, uto 5% Bcex MyxuuH u 0,25% Bcex >KeHIIMH AaabTOHUKU. Hayrasn BbI-
OpaHHOE JIULIO CTPaJaeT AaNbTOHU3MOM. KakoBa BepOATHOCTH TOTO, YTO 3TO My>kunHa? (Cuurars,
YTO MY>KYHMH U KEHIIUH OJIMHAKOBOE YUCJIO.)

11. Yucno rpy30BbIX MaIllUH, IPOE3KAIOUINX 110 [I0CCE, HA KOTOPOM CTOUT OE€H30KOJIOHKA,
OTHOCHUTCSI K YHCITY JIETKOBBIX MallIMH Kak 3:2. BeposaTHOCTh TOTO, 4TO OYAET 3anpaBisThCs TPY-
30Bas MamuHa, paBHa 0,1; 11 JIerkoBOM MaIlIMHBI 3Ta BeposATHOCTh paBHa 0,2. K 6eH30K0I0HKE
nojbexasa JJis 3anpaBKy MamuHa. HaiiTu BeposiTHOCTh TOTO, YTO 3Ta MaIlIMHA TPY30Basi.

12. meetcs Tpu naptuu aeranei mo 20 mneraneit B Kaxaou. Yuciio cTaHAapTHRIX JIeTajaeii B
NIEpBOM, BTOPOM, TPEThEH MapTUsIX COOTBETCTBEHHO paBHoO 20, 15, 10. 13 Haynauy B3sTON naptun
HayJady U3BJIeUCHA JeTallb, OKa3aBIlascs crangapTHoil. [locie Bo3BpalieHus aeTany B MapTHIO
W3 TOM e MapTUX BTOPUYHO HayJady WU3BJICKIH JETalb, KOTOpas TaKXe OKa3ajlach CTaHIapT-
HO. HaliTi BeposTHOCTB TOTO, UTO JI€Ta Iy ObLTM U3BIICUECHBI U3 TPEThEH MapTHH.

13. PemuTe npeapAyIIyro 3a1ady, €ciu 1mepBas U3BJICUCHHAS W3 TAPTHH JIeTalb Ha3aa He
BO3BpAaIIaach.

14. Tpu cTpenka mpoOU3BEIH 3aJI1l, TPUYEM JABE MYJIM OPA3WIA MUIIEHb. HaliTH BEpOSTHOCTH
TOTO, YTO TPETHM CTPEJIOK MOPA3UJI MUILIEHb, €CJIM BEPOSITHOCTHU MOIAIaHNs B MUILIEHb TIEPBBIM,
BTOPBIM M TPETHUM CTpeJKaMu cooTBeTcTBeHHO paBHbI 0,6; 0,5 u 0,4. (I'mnote3sr: H1 — Tpetuii
CTpEJIOK MOopa3uiI MUllleHb, H2 — TpeTHii CTpenok He Mmomnall B MUIICHb. )

15. Onpenenuts BepoSITHOCTH TOro, 4To 100 s1amMmiouek, B3sThix Haynauy u3 1000, okaxyrcs
WCIIPaBHBIMU, €CJIU U3BECTHO, YTO YMCII0 UCIOPUYEHHBIX J1aMiiodek Ha 1000 mTyk paBHOBO3MOXKHO

100

C1o00-x _
100
C1000
16. Cwm. 3agauy 15. 13 B3saThIX Hayaady 100 nammoudek Bce oka3aiuch ucnpaBHeIMU. KakoBa
BEPOATHOCTH TOTO, uTo cpenu 1000 nammnovex HET HU oiHOM HeucnpaBHoU? (oTBet: 0,214)

K
ot 0 10 5. ( 0,9" ; runoressr Hy — mmeercs xk GpakoBaHHBIX Jammodek) (oTet: 0,78)

IIpakTnueckoe 3ansitue Ne 7 «Teopembl C/I0keHHMSI M YMHOKEHHSI BepOSITHOCTe»,
«@Popmy.1a NOJTHON BEPOATHOCTH

3anamue nposodumcs 6 unmepaxmuerou opme. CmyoeHmvl pazousaromcs Ha Mdajivie
2pynnol U pabomaiom co WKOIbHbIMU YYUEOHUKAMU U KOHMPOIbHO-USMEPUMETbHLIMU MAMepua-
aamu 0 nodeomoexku k EI'D U I'HA. Iloobuparomces 3a0ayu no meme 1a60pamopHot pabomul
07151 pabomwl co wikorbHukamu. Ocoboe sHuUManue yoensemcs NOCMpPOEHUIO 6EPOIMHOCIHO20 Oe-
peea npu pewenuu 3a0a4. Pewenus 3a0ay obcyscoaromes u 3anucvi8aiomcst 8 COOMeencmeuu ¢
MEMOOUKOU NOOAuU MAmepuana 8 wikoie. B konye 3ansamus kaxcoas Maias epynna npeocmas-
Jisilem c8or pabomy npenooasameto.

Tema 4. [loBTOpEHNE ONBITOB

IpakTnuyeckue 3aHaTHA Ne 8 1 9 «IloBTOpEHHE ONBITOBY
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1. B nekortopom npubope 10 mammn. s 1r0060i gaMIibl BEpOSTHOCTh TOTO, YTO OHA OCTa-
HETCsl UCIIPaBHOM B TeueHue rojaa, paBHa a. KakoBa BepoATHOCTh TOro, 4TO: 1) B TeueHHe rojaa
OCTAHETCs UCTIPABHOM OJIHA JIaMI1a; 2) B TEUEHHE T'0J1a BBIMJIET U3 CTPOS OJ[HA JIaMIIa; 3) B TEUCHUE
rojia Xots Obl OJHA JIaMIIa BBIMACT U3 CTPOs; 4) B TEUCHHE I'0/1a BBIMIYT U3 CTPOS OT 2 110 4 jtamir?

2. 3nenust HEKOTOPOTO MPOU3BOJICTBA coiepkaT 5% Opaka. HaiiTi BeposSTHOCTH TOTO, YTO
CpeIu MATH HAyraJ B3AThIX U3JETUil: a) HET HU OAHOI0 UCIIOpYEHHOro, 0) OyAyT JABa UCIOPYEH-
HBIX.

3. HabmroneHusiMu yCTaHOBJIEHO, YTO B HEKOTOPOW MECTHOCTH B CEHTSIOpe B CpeqHeM Obl-
BaeT 12 noxumBbix JHEH. KakoBa BEpOSITHOCTB TOTO, YTO M3 CIy4alHO B3STHIX B 3TOM MecsLe 8
JIHEW 3 JTHS OKaXyTCs JOKIJIUBBIMU?

4. Jlns npsiieHus CMElaHbl IOPOBHY OEJbIM M OKpalleHHBIN XJonok. KakoBa BepoSATHOCTD
Cpelu MATH cy4yailHO BEIOPAHHBIX BOJIOKOH CMECH OOHAPYKUTh MEHEe JIBYX OKpalleHHBIX?

1. Haiiaure BepOATHOCTH OCYILECTBICHHUS OT JABYX /IO YETHIPEX PasrOBOPOB IO TeleOHy
py HaOJIIOICHUH TISITH HE3aBUCUMBIX BBI30BOB, €CIIM BEPOSITHOCTH TOTO, UTO Pa3rOBOP COCTOUTCS,
paBna 0,7?

2. Belurpaere B axmaThl ¢ paBHBIM 110 cUJIe TapTHEPOM. Uero ciaenyeT 60IbIle 0KUIaTh:
Tpex moode]] B YeThIpeX MapTUSAX WIH HIECTH M00e B BOCBMH MapTHsIX?

3. barapes nana 14 BbICTpenoB MO OOBEKTY, BEPOATHOCTH MOMNAJaHUs B KOTOPBIM paBHA
0,2. Haiitu HauBeposTHElIIEe YKCIIO MONAJaHUuN U BEPOSITHOCTh 3TOT0 YMCia MONa aHui.

4. Tlpu npoBeAeHUH HEKOTOPOTO HCIBITAHUS BEPOSTHOCTH MOSIBICHUS OXKHIAEMOTO pe-
syapTata 0,01. CKOJIBbKO pa3 HYHO MPOBECTU UCIBITAHUE, YTOOBI C BEPOATHOCTHIO 0,5 MOXKHO
OBLI0 OBl OKUIATH XOTS ObI OTHOTO MOSIBJICHHUS ATOTO pe3ybTara?

5. BeposATHOCTH NOyuyeHUs YAAUHOTO pe3yJibTaTa MpU MPOU3BOACTBE CI0KHOIO XUMUYE-
CKOTro ombITa paBHa 2/3. HaliTu HauBeposATHelIIIee YNCIO0 YAAUYHBIX OMBITOB, €CJIA 00IlIee UX KO-
JINYECTBO PABHO 7.

6. BeposTHOCTb MonasaHus B LeIb P KaX10M BeIcTpese u3 opyaus pasHa 0,8. Ckoibko
HY>KHO NPOU3BECTH BBICTPEIIOB, YTOOBI BEPOSTHENIIIEE YUCIIO NoNagaHui Obl1o pasHo 207

7. KakoBa BepoATHOCTb MOJIy4yeHHsI Ha SK3aMeHe He MeHee 70% NpaBUIbHBIX OTBETOB NPU
IIPOCTOM OTIaJbIBAHUM Ha SK3aMEHE, COCTOSIIEM B ONPeAEIeHUN UICTUHHOCTH WJU JIOXKHOCTH 10
YTBEPKACHUN?

8. KonTpompHas paboTa COCTOMT M3 HYETHIPEX BOMPOCOB. Ha Kaxblif BOMIPOC MPUBEICHO
5 OTBETOB, OAMH U3 KOTOPBIX NMpaBUiIbHBINA. KakoBa BEpOSTHOCTB TOTO, YTO IIPHU MPOCTOM yraJbl-
BaHUU NPAaBWIbHBIM OTBET OyJI€H AaH Ha TpU Bompoca?

9. Ilpsaunsimuna obcmyxuBaer 1000 BepereH. BeposaTHocTs 00pbIBa HUTH Ha OJHOM Be-
peTreHe B TeueHue oHoi MUHYTHI paBHa 0,004. HaliTu BeposiITHOCTH TOTO, UTO B TE€UEHHUE OJTHOM
MHUHYTBI OOpBIB IPOU30I/IET Ha 5 BepeTeHax.

10. BeposATHOCTH TOTO, 9TO JIF0O0OOM a0OHEHT ITO3BOHUT HAa KOMMYTAaTOp B TEYCHHE Yaca,
pasna 0,01. Tenedonnas cranmus oocmyxusaer 800 abonenToB. KakoBa BepOsSTHOCTb TOTO, YTO
B TE€UEHHUE Yaca MO3BOHAT 5 aOOHEHTOB?

11. Nmeercs obmectBo u3 500 yenoBek. HaliTu BepOSITHOCTH TOTO, YTO y JBYX YEIOBEK
JIeHb poXJaeHus npuaercs Ha Hosblii ro.

12. BeposTHOCTH MOSIBICHUS ycliexa B KakJoM ucnbiTanuu paBHa 0,25. KakoBa BeposT-
HOCTB TOT0, uTO 1pu 300 UCTIBITAHUSAX YCIIEX HACTYIHUT: a) POBHO 75 pa3, 6) poBHO 85 pa3?

13. BeposTHOCTB TOTO, YTO Ha CTPAHUIE KHUTH MOT'YT OKa3aThCs ornedaTku, paHa 0,0025.
[TpoBepsiercs kuura, cogepxanias 800 crpanui. Haliiure BEposSTHOCTh TOTO, YTO C ONE€YaTKaMU
OKa)XeTCsl: a) 5 cTpaHul, 0) OT TpeX J10 MATH CTPAHUIL?

14. B nepsble kiacchl AOKHO ObITh npuHATO 200 nereit. Onpenenuts BEPOSTHOCTD TOTO,
41O cpeau HuX okaxkercs 100 neBodek, eciay BEpOSTHOCTh POXKAECHUS Manbunka paBHa 0,515.

15. BeposTHOCTH BRIMTPHIIIA HA OJUH OWJIET JeHexHOM ToTepen paBHa 0,02. Kakosa Bepo-
ATHOCTH TOTO, 4TO U3 100 OWIETOB BBHIMTPHINI BHIMAAET: a) HA 2 Owiera, 0) XOTs Obl Ha OJIUH
ouner, B) HA 2 wiu 3 Ounera?
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16. KakoBa BeposTHOCTH TOTO, uTO B cTOsNOMKe n3 100 Hayraax oToOpaHHBIX MOHET YHCIIO
MOHET, PaCIlOJIOKEHHBIX «TepOOM» BBEPX, OyaeT ot 45 1o 557

17. TIpousBoxctso naet 1% Opaxa. KakoBa BEpOSTHOCTb TOTO, YTO M3 B3ATHIX HA UCCIIEI0-
Banue 1100 uznenuii BEIOpakoBaHo OyeT He OombIe 177

18. BeposTHOCTH MOSIBICHUS yCIeXa B KOKIAOM U3 625 HE3aBUCUMBIX HCIIBITAHWA paBHA
0,8. HaiiTi BepOATHOCTb TOTO, UTO YaCTOTA MOSIBJICHUS YCIIEXa OTKJIOHUTCA MO aOCONIOTHON Be-
JUYUHE OT €r0 BEpOATHOCTH HE Oosee ueM Ha 0,04.

19. CkonbKko HY)XHO IPOU3BECTH OMBITOB C OPOCAHUEM MOHETHI, YTOOBI C BEPOATHOCTHIO
0,92 MOXHO OBUIO OBl 0XKHMJATh OTKJIOHEHHE YAaCTOTHI MOSABICHUA «rep0a» OT TEOPETUUYECKOM
BeposTHOCTH 0,5 Ha aOCONIOTHYIO BEIMYHMHY, MEHbIyi0, 4yem 0,017

20. BeposTHOCTB MOSIBIICHUS yciexa B KakoM u3 400 He3aBUCHMBIX UcTbITaHui paBHa 0,8.
HaiiTu Takoe monoXuTeIsHOE YUCIIO € , UTO C BEpOsITHOCTHIO 0,9876 abcoitoTHAS BETUYHHA OT-

KIIOHCHHS YaCTOTHI MMOABJICHUA YCII€EXA OT €0 BEPOATHOCTHU 0,8 HC IIPEBBICUT € .

21. BeposTHOCTH TOTO, YTO CMEPTh YeJIOBEKa MPOU30MIET Ha 21-0M roay >KM3HU paBHA
0,006. 3actpaxoBano 1000 aBamunatuneTHux. ['00Boi B3HOC cocTaBisier 15 pyOieii ¢ Kaxkaoro.
B cnywyae cMepTu 3acTpaxoBaHHOTO €ro poACTBeHHHKaM BhimaunBaercs 1200 pyoneit. Kakosa
BEPOSATHOCTH TOTO, YTO B KOHIIE T'0JIa BBITUIATA ITO CTPAXOBKaM ITPEBBICUT CYMMY CTPaXOBBIX B3HO-
coB?

22. B nocenke A 2500 xuteneit. Kaxxaplii 13 HUX TpUMEPHO 6 pa3 B MECSAIl €3TUT Ha TI0e3]1e
B ropoa B, BeIOUpas AHM MOE310K MO CIydallHBIM MOTHBAM HE3aBHCHMO OT OCTalIbHBIX. Kakyro
HAUMEHBIIIYI0 BMECTUTEIILHOCTh JIOJDKEH UMETh MOE3, YTOOBI OH MEPETONHSIICS B CPEIHEM HE
yaie ogHoro pa3a B 100 nueit? (IToe3n uner oguH pas B CYyTKH).

IpakTuyeckoe 3ansaTue Ne 10 «IloBTopeHue onbiToB» (JlabopaTropHasi padora)

B nporecce BoinonaHeHus sadbopaTopHoil pabotsl ucnoasiyercs pynkiust BUHOM.PACII
macrtepa ¢ynkiuii fy makera Excel.
Ha BTopoii m1abopaTopHoii paboTe CTYAECHTHI BHINOIHAIOT B Mapax CleAYIOINe 3a1aHusl.

3amanne 1
[TpoBonutcs cepust u3 10 ucnpiTanuii. B kaxx10M U3 HUX BEPOSITHOCTD TMOSIBIICHUS COOBITUS

A nocrosinHa 1 paBHa 0,3. Onpenenuts ¢ nomouisio pynkunn BUHOM.PACII mactepa ¢pyHkumii
fymakera ExcelBepositHocTs TOTO, 4TO COOBITHE A TIOABUTCS 7 pa3; He Oojee 5 pas.

3ajanue 2

Y4eHuK He MOATOTOBMJICS K TECTY M MO3TOMY OTBEYaeT Ha Bompochl Tecta Hayraj. Co-
CTaBbTE PsJ PACHPEICIICHNS YKCIIA MPABUIBHBIX OTBETOB, ECIIM TECT COCTOUT U3 7 BOIIPOCOB, K
Ka)KZOMY BOITpOCY J1aeTcs 4 OTBETa, MPUUEM TOJIbKO OJJUH U3 HUX BEPHBI.

BceBo3morkHbIE BepoaTHOCTH BhIYHcauTe ¢ momoinpio  pynkiuun BUHOM.PACII mactepa
bynkmii fymakera Excel.

3ananue 3

VY4eHuK He MOArOTOBUJIICS K TECTY M IO3TOMY OTBEYAeT Ha BONPOCHI TecTa Hayral. Haunnas
C KaKoro 4ucja MPaBUIbHBIX OTBETOB, YYEHUKY MOKHO CTaBHUTbH IOJIOKUTEIBHYIO OLIEHKY? 3a-
MOJIHUTE TAaOJMILY, €CIIU TECT COCTOUT U3 7 BOIPOCOB, K KaXKIOMY BOIIPOCY JAETCS 7 OTBETOB,
IIPUYEM TOJIBKO 13 HUX BEPHBIX:

Yucno omeemos, HaYUHAsL ¢ KOMOPO20
n m t p MOJACHO CIMABUMb NOJOHCUMETLHYIO
OYEHKY

ag|o|o|a
AlbhWIN
N[
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6 2 1
6 3 1
6 4 1
6 4 2
7 2 1
7 3 1
10 2 1
10 3 1
10 4 1
12 2 1
12 3 1
15 2 1
20 2 1

Jnst Beramcniennit ucnodb3yiite pynkimo BMHOM.PACII macrepa ¢pyukimii fymakera EX-
cel.

IpakTuyeckoe 3ansiTue Ne 11 «IloBTopeHne onbITOB»

CryneHTbl paboTaIOT CO MIKOJIBHBIMU YUEOHUKAMU JUTSI KJIACCOB C YIITyOJICHHBIM U3y4CHHEM
MAaTCMAaTUKH U paCcCMaTpUBAIOT 3ala4u I10 H3y‘IaeM0ﬁ TEMEC C TOYKHU 3pCHHA MCTOAWKU IMOAAYN
Marepuala B IiKoJje. PemeHns HeKOTOPbIX 3aj1ad MPEACTaBISIOTCS MalIoOl TPYION B KOHIIE 3a-
HATUSA OIS0 O6CY)KZ[€HI/I$I C ApyYruMu CTyJACHTaAMMU.

Paznea Il. Cayuaiinble BeJTHYUHBI

Tema 1. Buabl cayyadHbIX BeJnunH. DYHKIHA pacnpeaeJeHius U IJIOTHOCTL pacupeaee-
HHUA BepoaATHOCTEeH. UncaoBbIe XapakKTePUCTHKH CIAVIAHHBIX BeJIHINH

IIpakTnuyeckue 3anaTus Ne 12, 13 «J/luckpeTHsble ciay4yaiiHble BeJHYHHbBI

1. JuckpetHas ciydaiiHas BenuunHa X 3ajjaHa TaOnuiel pactpeaeneHus:
X 0 2 4

p 0,3 0,5 0,2

[TocTponTh MHOTOYTOJIBHUK paclpeneseHus ClydallHoW BennuyuHbl. HaliTh 4uciioBbie

XapaKTEepUCTUKHU CiIydyailHOW BenuuuHbl. HalTh ¢(yHKIMIO pacnpeneneHust ciydaifHou
BEJIMYMHBI U IOCTPOUTH €€ TpaduK.

2. Y oxorHuka 4 natpona. OH cTpesser 1o 3aiiily, moka He MONaAeT MU [TOKa He KOHYATCs
natpoHbl. COCTaBbTE 3aKOH PACHpPEETCHUS] BEPOSITHOCTEN CIIy4YallHOW BEJIMYUHBI, O3HAYAIOIIEH
YHCIIO BBICTPEJIOB, ECIIM BEPOATHOCTD NONaAaHus pu oaHoM BeicTpene 0,2. CKoJbKO pa3 B cpen-
HEM IPUJETCS CTPEISATh OXOTHUKY?

3. TlpoBepsiemas kuura HacuuThiBaeT 800 cTpaHUIl, a BEPOSTHOCTb TOTO, YTO HA CTPAHULIE
MOTYT OKa3aThcs onedarku, papHa 0,0025. Haitoure M (X), D(X), ecnm X 03Ha4aeT 4mCIiIoO CTpa-

HUII C OII€YaTKaMH.

4. Haiitn M(X) 4ncna JoTepeiHbIX OUIETOB, HA KOTOPBIE BBINALYT BHIUTPHIIIH, €CJIU TIPH-
oOpereHo 40 OueToB, mpUyeM BEPOSTHOCTH BHIUTPHINIA paBHa 0,05.

5. IIpousBogutcs 20 HE3aBUCUMBIX UCIIBITAHUMN, B KaXKJIOM M3 KOTOPBIX BEPOSTHOCTD MOSIB-
nenus ycnexa pasHa 0,2. HaiiTu nucnepcuio yuciia NosiBIECHUS yCIeXa B 3TUX UCTIBITaHUSIX.

6. BepossTHOCTH 0OpBIBAa HUTH B TEUEHHE BPEMEHH T Ha KaX/IOM BEpETEHE OIMHAKOBA U PaBHA
0,005. Cpennee uucio oOpsIBOB HUTEH 3a BpeMs t paBHO 5. CKOJIBKO BepeTeH 00CTyKUBAET Mpsi-
JunbIuna?
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7. Y nexypHOTo FOCTHMHHMIIBI B KApMaHe 8 pa3IM4HbIX KJIIOUEH OT pa3HbIX KOMHAT. BbIHYB
HayraJ K04, OH IpoOyeT OTKPbITh ABEPh OJHOW U3 KOMHAT. CKOJIBKO pa3 B CpelHEM eMy IIpU-
JeTCsl IpoOOBaTh OTKPBIBATh ATY KOMHATY, €CJIU: 1) IPOBEPEHHBIIN KIII0Y HE KJIaJeTCsl OOpaTHO B
KapMaH; 2) IpOBEPEHHBIH KIII0Y KJIaZeTCsl 0OpaTHO B KapMaH?

8. uckperHas ciydaiiHasi BenTuunHa X UMEET Pl pacrpeieeHus
% L T B 1
4 2 4
p 0,2 0,7 0,1

[TocTpouts pszl pacnpenenenus caydainoi Benmunssl Y =SIN X, maittu M (Y ), D(Y)

IIpakTnueckoe 3ansaTue Ne 14 «HenpepbIBHBIE cily4aliHble BeJMYUHbD)

1. Cnyudaiinas BenwurHa X 3a1aHa QYHKIIUEH pactipe/IeICHHS
0, ecmu x<2

F(x)= (x—2)2, eciu 2<x<3.

1, ecm x>3

Haiiti: a) IIIOTHOCTH BEPOSTHOCTH | (X); 0) BEpOSTHOCTb MOMNAJaHUs BEJIMYMHBI X B UH-
tepBan (1;2,5); B) Haittu M(X), D(X), o.
2. Jlana unTerpanbHas QyHKIHS CIy4aliHOW BETUYHHBI X:

Fx)= 4% npu xSO.
0 mnpu x>0

a) Haiitu miotHocTs BepositHocTH | (X); 0) BBIYKCIIUTH BEPOSTHOCTH TOTO, YTO B PE3YJIb-
TaTe UCIbITAHKS CilydaiiHas BeluuuHa nomajaet B uarepsai (-0,5;0) 1ByMs crnoco0amu: ¢ oMo-
IBIO f (X) U C IIOMOIIBIO F(x).

3. (Pactipenenenune Komm) @yHKIMS pacrpeneneHus ciayqaiiHON BenndrHbI X 3a1aHa (op-
MyJIOM F(X) = A+ Barctgx (— OO,+OO). Haiitu: a) mocrostHubie A U B; 6) IJIOTHOCTH Be-

postaoctu f (X); B) BEPOSITHOCTH TOTO, 4TO X TIONaieT B OTpe3ok [-1;1].
4. CnyudaiiHas BenuunmHa X HWMeEeT IJIOTHOCTh  PACOPENICIICHUSI BEPOSITHOCTEN

f(0=—"
1+ X
mectBienus HepapeHctBa —1< X <1. B) CylecTByer 1M MaTeMaTHUYECKOE OKHIAHHE BEIH-
YUHBI X7
5. Cnyuaiinas BenmnunHa X pacripezeneHa paBHomepHo. M(X)=4, D(X)=3. Haiigure mioT-
HOCTb Paclpe/iesICHus] CIIy4YalHOW BEJTMYUHBI X.
6. I110THOCTH BEPOSTHOCTH HEMPEPHIBHON CITy4aiiHOI BeTHMUMHBI X BbIpaxaercs: Gopmy-

ot f(X)= %e_x. Haiiru M (X).

. Haiitu: a) koadduiment 4 u GyHKIUIO pacnpeneneHus, 6) BEpOsSITHOCTh OCY-

IIpakTnueckoe 3ansaTue Ne 15 « Buasbl cinydaiiHbIx BesinunH. @yHKIUS pacnpeieleHust
U IUIOTHOCTHL pacnpeneleHus BeposaTHOCTel. YHC10BbIe XapaKTePUCTHKH CIy4YailHBIX Be-
JIMYMH
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3anamue nposooumcs 6 unmepaxmusHou ghopme. Cmyoenmul pabomarom 8 napax Hao pe-
wenuem 3aoau. Hexomopwlie 3a0auu pewaiomes ¢ nomowwto nakema Excel. Pewennvie 3a0auu

nokKasvledromcs npenodaeamemo. CmyOeHmbl omeedarom Ha 60npocsl npenodaeameﬂﬂ.

1. [an psn pacupeneneHus ciaydailHOW BEIUYUHBI X:

X -2 -1 0 1 2
4 01 0,2 0,2 ? 0,1
Tpebyercs: 1) mocTpouTh MHOTOYTOJIBHUK pacIpeesieH s ; 2) TOCTPOUTh (HYHKIIHIO

pacrpeiefieHuss U HayepTuTh ee rpaduk; 3) HalWTH BEPOSATHOCTb TOrO, YTO Cly4ailHas
BEJIMYMHA MPUMET  3HA4YeHHUE, MeHbllee 1; 4) HAWTU BEPOSTHOCTH TOrO, YTO CllydailHas
BEJIMYMHA IPUMET 3HaYCHHE, He IPEBOCXOIsIIee M0 aOCOMOTHOM BennyuHe 1.
2.Mouera noaOpaceiBaeTcst 4 pasza. Jlns ciaydailHOro uucia BBIMAIEHUN repda cOoCTaBbTe
TabJIMIly pacnpezeneHus: BeposiTHocTel. HailiiuTe yucioBble XapakKTepUCTHKU U (DYHKIUIO pac-
IIpEJIEICHHUS.
3.KonTponbHas paboTa cOCTOUT U3 TpexX BompocoB. Ha kaxplil BOIIpoc AaHO MO 5 OTBETOB,
Cpeu KOTOPBIX UMEETCSl OJIMH NpaBuibHbINA. CocTaBbTe TaOIMUIy paclpe/iesieHUs] BEpPOsITHOCTEN
CIIy4aifHOTO YKcIa MPaBUIIbHBIX OTBETOB, MOJIYYEHHBIX MIPH MIPOCTOM yraasiBanuu. KakoBo cpen-
HEE YMCJIO IPABUIbHBIX OTBETOB?
4. [110THOCTH BEPOSITHOCTH HETIPEPHIBHOM CIy4ailHON BeMMYUHBI X paBHA:

0, ecmu x<1

f(X):<X—%, ecmu l<x<2.

0, eciu x>2

“

a) [Toctpouth ¢yHKIMIO pacnpeneneHus F(X) u HauepTuth ee rpaduk; 0) HAUTH YUCIOBBIC
XapaKTEPUCTUKH CIy4alHON BEJINYUHBI.
5. CrnyuaitHasg BenuurHa X UMEET MJIOTHOCTh paclpeieeHus

0, eciu x<0
f(x)=44sinx, ecm O<x<m.

0, eciu x>m
6. Haiitu: a) mapamerp 4; 0) dynkumio pacmnpenenenust F(X); B) BEepoSTHOCTb TOTO, 4TO

T
B pC3YJIbTAaTC UCIIbITAHUA CITy4YarHas BCJINYHNHA X MPUMET 3HAUCHUC U3 UHTCPBAJIa O, —_

7. B xopobOxe nmeercs 7 kapaHaaiiei, U3 KOTOpbIX 4 kapaHjaiia KpacHele. Haynauy ussie-
KaroTcs 3 kapanaama. CocTaBUTh PsiZi pacCpeesICHNs ClIy4yaiiHOW BETMYMHBI, 03HAYAOIEH YU CIIO
M3BJIEYEHHBIX KpacHBIX KapaHjamiei. [loctpouts MHOroyronsHuk pacnpenenenus. Hailtu QyHk-
IIUIO pacrpesiesieHus U IOCTPOUTh €€ TpaduK.

Tema 2. HopMajJnbHOe pacupenejeHue

IIpakTnuyeckue 3ansiTusa Ne 16, 17 «HopmasibHoe pacnipeaeieHue

1 yac sauamuii npogooumcs 68 unmepaxmuerou gopme. Cmyoenmul 8 ManbIX PYNNAx 06-
cyorcoalom peuleHus 3a0ad, 3anucvléarom peuwieHus. B meuenue cnedyiowezo uaca npeocmasu-
menu Manslx 2pynn nPpeoCcmasisaom c60u peueHus nepeo ayoumopuel.
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X—-a o
1.Tloka3atp, utro U = —— - HOpPMHUpOBaHHAs CIy4ailHas BEJIWYWHA €ClId X — HOPMAJIbHO
o

pacnpeeneHHas ciyJainas peauauaa u M (X ) =a, D(X ) = 62.
2. [110THOCTH BEpOSITHOCTEH CITydaifHOW BETMYWHBI X, MOAYUHEHHOW HOPMAaJIbHOMY 3aKOHY
_(x—4)2
pacnipesienenus, 3aiana pynkuueii  f(x)=Ae 18 . Haiitu ko3 GHuIMeHT 4 1 ONpeesuTh Be-

POSITHOCTB TOTO, YTO B PE3yJIbTaTE MCIBITAHUS CIy4yalHas BeIW4YuHaA X NIPUMET 3HAYCHUE B UH-
tepBaie (2; 5).

3. Hcmonb3yst cBOMCTBA KPUBOM INIOTHOCTH BEPOSITHOCTH CIYyYaiiHOM BEIWYMHBI X, TOTYH-
HEHHOW HOPMAaJIbHOMY 3aKOHY PacIpeleNICHUs, HAUTH €€ MaTEMaTU4eCKOe OKUIAHUE, €CIIN U3-

BECTHO, YTO P(— o< X< —3) = P(? <X < +oo) Crenaiite 4epTex.
4. Cnyuaiinas BenumuuHa X pacupeseneHa HOPMalIbHO M UMEET IUIOTHOCTh BEPOSTHOCTH

(x-3)

f (X) =——=8 8 . Haiitun maremaTuueckoe oxxugaHue cay4dailHoi BednurHbl Y=4X-2.
2\2n

5. Cpok ciyxObl ipuOopa MpeacTaBiseT cCOOOW CIIydallHYI0 BEIUYHUHY, TTOTYHHCHHYIO
HOPMaJIbHOMY 3aKOHY pacIpeiesIeHHs], C TapaHTUen Ha 15 JileT U cpeAHUM KBaJIpaTUYECKUM OT-
KJIOHEHHEM, paBHBIM TpeM rojam. OnpeaenuTs BEpOSTHOCTh TOTO, 9TO IPUOOP MPOCITYKUT OT 10
1o 20 ner.

6. IIpomsBoauTCs B3BEUIMBAaHWE HEKOTOPOTO BeHIeCTBA 0€3 CHCTEMaTHYeCKUX (OTHOTO
3HaKa) morpemHocTei. CiayyaiiHple MOTPEIIHOCTH B3BEUIMBAHUS MOJYUHEHBI HOPMAJILHOMY 3a-
KOHY €O CpeJHMM KBajapatudeckuM oTkioHenneM G = 20 r. HaliTu BepoSTHOCTB TOro, YTO B3Be-
IMBaHue OyAeT MPOU3BENIEHO C MOTPEIIHOCTHIO, HE MPEBOCXOASIIEH M0 aOCOTIOTHOM BEIHMYNHE
10T.

7. HomuHanpHOE 3HaUYE€HHUE TOJIIMHBI X YCTAHOBOYHOT'O KOJIbIIA, BEITAYMBAEMOTO Ha TO-
KapHOM aBTOMate, paBHO a =10 mm. CpenHee KBaapaTHUecKoe OTKJIOHEHHE paBHO 0,15 M.
IIpeanonaraercs, 4To cilydaiiHas BeJIM4YMHA X pacupeneseHa HopMaiabHO. HallTu BepoATHOCTH
TOTO, YTO U3TOTOBJIIEHHOE KOJIbIIO OYJET UMETh TOJIIMHY, OTINYAIOLIYIOCS OT HOMUHAa OoJee,
yeM Ha 3% HOMHUHaJA.

8. H3meputenbHbIi MPUOOP UMEET CUCTEMATHUYECKYIO OIIMOKY 5 M U CPEIHIOI0 KBaJlpaTu-
yeckyro omuoky 75 m. KakoBa BEpOsSITHOCTH TOTO, YTO OIIMOKAa M3MEPEHHUSI HE MPEB30MAET MO
abconroTHOM BennuuHe 5 M?

9. KopoOku ¢ mOK0JIaI0M YITaKOBBIBAIOTCS aBTOMAaTHYECKH: UX CpeIHsisi Macca paBHa 1,06
kr. HaiiTi crangapTHoe oTKIIOHEHHe, eciiu 5% KopoOok uMmeroT Maccy MeHbIne 1 kr. [Ipeamnona-
raercs, 4YTo Macca KOpoOOK pacIpeiejeHa [0 HOPMaJlbHOMY 3aKOHY.

10. 3aBox W3roTaBIMBACT MIAPUKHU JI MOAMIUIHUKOB. HOMUHANBHBIN AMaMeTp MIapHKa

d, =5 mm. ®Daktuueckuil AMamMeTp — ciydaliHas BEIMYMHA C MATEMATHYECKUM OKHIAHHUEM

d, =5 MM u cpenHekBagpaTuueckuM oTkiaoHeHreM 0,05 mm. Ilpu koHTpose OpakytoTcs Bee Ia-
PUKH, TUaMETP KOTOPBIX OTIWYAETCs OT HOMHHaa Oonee yem Ha 0,1 MM. OmnpenenuTs MPOLECHT
Opaxa.
11. Tlpu n3mepennu aeTanu ee JJInHa X SBISAETCS CTy9ailHOW BETUYMHOM, pacipeneIeHHON
110 HOPMAJIBLHOMY 3aKOHY C mapamerpamu a =22 cM u ¢ =0,2 cM. Haiiqute nHTEpBai, B KOTOPHI
¢ BeposATHOCTBIO 0,9544 nonanaer X.
(x-5)

L g0
0,5v/2n

Haiit BEpOATHOCTB TOTO, UTO IPU ABYX HE3aBUCUMBIX UCIIBITAHUAX CIydaliHas BeIMYuHa X XOTs
OBI OIMH pa3 MPUMET 3HAUYCHHE BHE HHTEpBaia (4; 6).

12. Cnyuaiinas BenmuurHa X MMeeT IIOTHOCTh BeposTHocTelt | (X)
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13. bomOapaupoBIIKK, POJETEBIINHA BI0JIb MOCTA JUTMHOIO 30 M U IIHUPUHOIO 8 M, cOpOCHIT
60MObI. Crrydaiiabie BeTMIuHBl X B Y (PaccTOSIHUE OT BEPTHUKAJIBHOW M TOPU3OHTAIBHOU Ocei
CUMMETPHUHU MOCTA JI0 MECTa MaicHHst 00MObI) HE3aBHCUMBI M PacIipeesieHbl HOPMAIBHO CO Cpei-
HUM KBaJpaTUYECKUM OTKJIIOHEHUSIMH, COOTBETCTBEHHO PaBHBIMU 6 M U 4M, U MAaTEeMaTUYECKUMU
oxumanusmMu, paBHsIMU 0. HaifTu: a) BeposITHOCTh MmomagaHus B MOCT OHOM COpOIIEHHOH O0M-
00ii; 6) BEpOSTHOCTH Pa3pYIICHUS MOCTA, €CJIM COPOIIEHBI ABE OOMOBI, MpUYEM ISl pa3pyIICHUS
MOCTa JOCTATOYHO OJHOIO IOTAJaHusl.

14. Ha otpeske | 0, Z ciydaifHeIM 00pa3oM BeIOpaHbl 162 yncia, KOTOpble paccMaTpUBa-

I0TCA Kak 3HaueHuss 162 HE3aBUCHMBIX UM PAaBHOMEPHO pacCHpEENICHHBIX BEIMYUH

Xl, X 2 yuees X162 . HaiiTu BEpOATHOCTH TOTO, YTO UX CyMMa 3aKJIr0ueHa Mexay 22 u 26.

Tema 3. 3aK0H 00JbIIHX YHCET

IpakTuyeckoe 3ansitue Ne 17, 18 «3akoH 60abmMX YHce»

1 uac 3anamuil nposodumcs 6 unmepakmusHou gopme. Cmyoenmsl 8 MAIbIX SPYANAX 00-
cyoicoarom peuienus 3a0ay, 3anucbléarm peuwenus. B meuenue crnedyrowezo uaca npeocmasu-
menu MAaivlx 2pynn npeocmasisaionm c8ou peulenus neped ayoumopuetl.

1. Cpennnii cpok ciyx0s1 ipubopa 10 ner. Mcmons3yst HepaBeHCTBO MapKoBa, OLIEHUTH
BEPOATHOCTH TOTO, UTO JAHHBIA TPUOOP HE MPOCITYKUT Oosee 15 ner.

2. Tlapuxmaxepckas oO0cimyxuBaet B cpegeM 120 kireHToB B ieHb. OTIEHUTh BEPOSTHOCTD
TOTO, YTO CETrOJIHA B JAaHHOM MapHKMaxepckoil 0yner o0ciyxeHo a) He MeHee 150 KineHToB, 0)
MeHee 160 KITueHTOB.

3. Cpennsst Temneparypa B KBapTHpe, nojakiatodeHHoi k TOL, B meproa oTONUTENBHOTO
ce3ona coctapiser 20°, a cpemHee kBaapaTtHueckoe oTkioHeHHe pasHo 2°. Haiftu BeposTHOCTS
TOTO, YTO TEMIEepaTypa B KBapTHPE OTKIOHUTCS OT CpeHEH 1Mo abCONMIOTHOM BennunHe He Oosee
uem Ha 3°.

4. UrpanbHblit Kyouk nonopacsiBaercst 350 pa3. OLeHUTb BEpOSTHOCTh TOTO, YTO CpeIHEe
apru(MeTHUECKOE YHCIIa BBIMABUIMX OYKOB OTKJIOHUTCS] OT MaTEMAaTHUYECKOTO 0XKUJaHUs 110 abco-
JIIOTHOM BeJIMYMHE He Oosee ueM Ha 0,2.

5. OueHuTh BEpOATHOCTb TOTO, YTO B PE3YJIbTATE M0A0PAChIBAHUS UTPAILHON KOCTH B Te-
yeHue 320 pa3 OTHOCHTENbHAS 4acTOTa IMOSBICHUS Ha BEPXHEH rpaHu 5 OUYKOB OTKJIOHUTCS OT
BEPOATHOCTH TOT0 COOBITHS (110 abCOMOTHON BennuuHe) He Oosee yem Ha 0,03.

6. Wrpanpubrii kyouk momopaceBaercs 180 pa3. Mcmons3ys HepaBeHCTBO UeObImeBa, orie-
HUTE BEPOATHOCTH TOT'O, YTO 5 OUKOB NMOABUTCA OT 24 10 36 pa3. OuneHure BEPOSATHOCTH ATOIO
e COOBITHS C TIOMOIILI0 MHTETPATbHOM Teopembl Jlarmtaca.

7. BeposTHOCTB MONTyueHUs ¢ KOHBelepa n3enus Boiciiero kayecrtsa pasHa 0,8. IIposepsi-
ercs 800 m3nenuii. CirydaiiHas BeIM4rHa X — YMCJI0 U3EJIHMN BBICIIErO Ka4ecTBa. Y KaKUTE MPo-
MEXYTOK, B KOTOPOM 3HAUE€HUS 3TOH CIy4yailHOW BETMUMHBI MOKHO 0KHMJIaTh C BEPOATHOCTBIO, HE
Mmenbmei 0,5.

8. Jlucmepcus KaKI0W U3 HE3aBUCHMBIX CITYYaiiHBIX BEIUYUH Xy, O3HAUAIOIIEH MTPOIOIKH-
TEIbHOCTh TOPEHHUS IEKTPOJIaMITOUKH, He TpeBbIiaeT 20 yac. CKOIbKO HAJ0 B3SATh JIS UCIIbITA-
HUS JJAMITOYEK, YTOOBI BEPOSTHOCTh TOTO, YTO a0COIIOTHOE OTKJIOHEHUE CPEeTHEH MPOI0JIKHUTEb-
HOCTHU TOPEHMS JIAMIIOUKU OT CpeIHeN apu(PMEeTUUECKON UX MaTeMaTUYECKUX OXKHUIaHUN He mpe-
BBIIIIAET OJHOTO Yaca, Obuia He MeHbIe 0,95.

9. IlpuMeHnMa JM K TIOCJIEIOBATEILHOCTH HE3aBUCUMBIX CIIy4alHBIX BeIU4YnH X1, Xo, ...,
X, ... Teopema YeObllieBa, ecu Kakaas ciydaifHasi BenuuuHa X, 3a/1aHa Tabauien pacupesene-
HUS:



22

X —na, 0 —na.
a)
b oL b
p 2n? n’ 2n?
0)
X —no 0 —no.
I I I
p 4 2 4

10. BeposTHOCTH MOyYeHHUs ¢ KOHBEHepa u3eus BeIciiero kauectra pasaa 0,6. Mcmons-
3ysi HepaBeHCTBO YeOrIeBa 1 MHTETpaIbHYIO TeopeMy Jlamaca, OlleHuTe BEPOSTHOCTh HAIWYHS
ot 340 no 380 m3nenuii BeiciIero kayectsa B naptuu u3 600 n3nenuii. CpaBHUTE pe3ysbTaThl.

11. OueHuthb ¢ MOMOINIBIO HEPaBEHCTBA YeObImmeBa BEpOATHOCTL TOro, 4To cpeau 800 Ho-
BOPOXKACHHBIX JeTell ManburkoB OyneT ot 370 mo 430 BrirountensHO. CUUTATh BEPOSTHOCTH
pOKaeHUA MaJbuKKa paBHoii 0,5.

12. OOGmiast cromMocTh OYKETOB B IIBETOYHOM KHOcKe coctaiseT 18000 py6. BepostHOCTE
TOT0, UTO CTOMMOCTh Hayraj B3ATOro Oykera He npeBbiiaet 300 pybmneit, paBaa 0,7. UTo MOXKHO
CKa3aTh 0 KOJINYECTBE OYKETOB B KMOCKE?

13. U3BecTHO, 4TO ciyyaiiHas BeIMYUMHA X UMEET INIOTHOCTh paclpeieeHHs

x2e X
—, X20
fx)=1" » .
0, x<0

HCHOJH)?;Y?I HEPABCHCTBO T'IE':6I>IHI€B21, OLCHUTL BEPOATHOCTH TOI'O, YTO cnyqaﬁHas[ BCIIMYHUHA
MMPUMET 3HAUCHUC U3 NHTCPBAJIa (0,6)

14. OO6urast cTouMOCTh BceX OYKeTOB B IIBETOYHOM KHocke coctapiser 18000 pyO. Beposit-
HOCTb TOT'O, YTO CTOMMOCTD B3SITOTO Hayraj OykeTa He mpebiinaet 300 pyoneit, pasHa 0,7. Uto
MOHO CKa3aTh 0 KOJIMYECTBE OYKETOB B KHOCKE?

Tema 4. JIByMepHBIE CJOVYAHHLIE BeJIHYNHbI

IIpakTnuyeckue 3ansaTusa 19-20 «/IBymepHbIe ciryyaiiHble BeJTHYHMHbD)

3anamus nposodsmcs 6 unmepakmuenou opme. Cmyoenmol 6 napax pewiarom 3a-
oauu no xapmoukam. Ilocne mozo, kax 3adauu peutenvi, CmyOeHmvl OCYWeCMEIAI0M 83au-
MONPOBEPKY BbINOIHEHHOU pabombl. B ciyuae HeobXo0umocmu 0Kazvl8am nomousb Opye
opyey. Taxaice cmyoenmul 0OHOU NAPbL NPOBEPAION MEOPEMUYECK)YIO YACMb pabOmbl Y CMy-
0eHmos Opy2oll napwl, 3a0asasi ONPOCHL.

BAPUAHT 1
1. Jlana marpuua pacnpezeneHus BepositHocteit cucremsl (X,Y):
v X
4 5 6
1 0,35 0,15 0,09
2 0,10 0,20 0,11

Haiitu: a) psast pacnpeaencamii X u 'Y, 6) M(X), M(Y), B) D(X), D(Y), r) cov(X,Y), Iy, ¢€)
psn pacnpenenenus X, ecam Y=1, M(X/Y=1).
2. JlaHa MJIOTHOCTH pacrpeieeHns BeposSTHOCTeH cucteMsl (X,Y):
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C, ecw (x,y)eAOAB
p(x,y)= ., 0(0,0), A(2,0), B(0;3).
0 6 ocmaJjlbHblX mouykKkax

Haiitu:  a) komcranty C,  6) p1(x), p2(¥), B) M(X), M(Y),
r) D(X), D(Y), m)cov(X,Y), ry, e) F(léj, x) M| X /Y :%

Paznea 1. Cayuaiinbie npoueccbl

Tema 1. OcHOBHBIE NIpeacTaBJdeHNsA. MapKoOBCKHE NPOIECCHI.
IIpocTeliniyii MOTOK COOBLITHH.

IIpakTnueckoe 3ansaTe Ne 21 «OcHoBHbBIe mpecTaBiieHusi. MapKkoBcKHe MPoLecChl.
IIpocTeiimmii MOTOK COOBITHIN»

1. MHOXecTBO COCTOSIHUHN CTYJCHTOB By3a C MATHJIETHAM CPOKOM OOydeHHs: S1 — MepBo-
KYPCHHK, Sz — BTOPOKYPCHUK, ..., S5 — BBIIYCKHHUK. J[OMOJIHUM CHCTEMY COCTOSIHUAMHU: Sg —
CHEHATNCThI, OKOHYMBIIHE BY3, S7 — JIMIIa, 00y4aBIINecs B By3€, HO HE OKOHUHMBIIHE ero. Bae-
JieM 0003Ha4YeHHS: Pi — BEPOSITHOCTD BHIOBITH U3 By3a Ha I-TOM Kypce, i — BEpOSTHOCTb MEPEHTH
Ha I+1 Kypc, i — BEepOSITHOCTh OCTaThCs HA 1-TOM Kypce, mpudeM Pi+ ri+ gi=1. [loctpouTs rpad
COCTOSIHUH M COCTaBUM MATPHILy BEPOATHOCTEN IIEPEXOI0B.

2. Hapucyiite rpad coctosHuil 11st MapKOBCKO# 11eTH, BEPOSTHOCTH Iepexo/1a KOTOPOi

3a/1aHbI MATPULLEi:
/ L

o X %

o N h
% 00}

3.Iloroga B HEKOTOPOM pErHOHE 4Yepe3 TUTEIbHBIE MEPUOJbI BPEMEHH CTaHOBHTCS TO
JOXATTMBOM, TO cyxoi. Eciu uzet 10:x/1b, TO ¢ BepossTHOCTHIO 0,7 OH Oy/A€T UATH U Ha CIIEAYIOIINN
JIEHb; €CJIM B KaKOI-TO JeHb CyXasl IOrojJia, TO ¢ BEpOSITHOCTHIO 0,6 OHa COXpaHUTCS U Ha CIEAy-
IO AeHb. M3BecTHO, UTO B cpely moroja Obiia AoxaiuBas. KakoBa BEepOSATHOCTh TOTO, YTO
OHa OyAeT O JIMBOU B OIMKANIIYIO IATHUILY?

4. ITpennonoxum, 4To HeKas (upMa OCYLIECTBISET JOCTaBKy 000pyAoBaHus 10 MOCKBe: B
ceBepHbI OKpyT (0003HauuM A), 10kHbIH (B) 1 nentpansusiii (C). dupma umeer rpymnimy Kypbe-
POB, KOTOpast 0OCITY>KUBAET 3TU paiioHbI. Il OCYIIECTBICHUS CIIEYIOLIeH JO0CTaBKH Kyphep eeT
B TOT paiioH, KOTOPBIN HA TaHHBII MOMEHT emMy Ommxke. CTaTUCTHUECKU ObLIO OMPEIETeHO Cleay-
Iollee:

1) mociie ocyIecTBICHUS TOCTaBKU B A ciemyromas qoctaBka B 30 cirydasx OCYyIIeCTBIIs-
ercs B A, B 30 cinyqasix - B B u B 40 cinyyasx - B C;

2) moce OCyIIecTBIeHUs JOoCTaBKku B B ciemyromas qocraBka B 40 ciiydasix OCyIIECTBIIs-
ercs B A, B 40 ciyqasix - B B u B 20 ciayyasx - B C;

3) mociie ocymiecTBiaeHus: AoctaBku B C cienyromas gjoctaBka B S0 ciiydasix OCyIIeCTBIIs-
ercsa B A, B 30 cinyvasx - B B u B 20 cinyuasx - B C.

Takum 06pa3om, paiioH CIeAyIOMEeN JOCTAaBKH OMPEACIISIETCS TOIBKO MPEbIIYIIeH TOCTaB-
KOH.

[TocTpouTh MaTpHIly BEPOSITHOCTEN MEepexoa.

KaxoBa BepOsSITHOCTB TOTO, UTO OCYILLIECTBUB JBE IOCTABKH, Kypbep OKaxkeTcs B B?

\S]
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IIpakTuyeckoe 3ansaTe Ne 22 «OcHoBHBIE MpeacTaBjieHUsi. MapKoBCcKHe MPOLECCHI.
IIpocreiimii MOTOK COOBITHIN»

3ansmue npoxooum 6 unmepaxmugnoti popme. Cmyoenmsl 8 napax 6bINOIHAIOM 3A0AHUS
no kapmouke. Ilocie 3mozo ocywecmeniemcs 63auMOnpo8epKa peuleHull Mexicoy MaiblMu epyn-
namu. B cnyyae neobxooumocmu cmyoenmsl noiyuarOm KOHCYIbmayuio npenooaeames.

KAPTOYKA 1
Nmeetcs 4 uensix yucna: 1, 2, 3, 4. Haygauy u3 3tux yucen Beioupaercs uucio. Cucrema
HAXOJUTCS B cocTOsIHUU Qj, eciii HanOoblee U3 BRIOPAHHBIX YKces paBHO . [Toctpoiite rpad

3)
COCTOSIHUM CHUCTEMBI, 3AIIUIINUTEC MAaTPpULy BCpOHTHOCTefI nepexonaa. HaﬁHHTe BCPOATHOCTH IDI

TOT'0, YTO IOCJIE BBIOOPA U3 STHX YKCeT HanOOJIbIIIee YHCII0 OyIeT paBHO K, €CITH paHbIe UM OBLIO
YUCIIO .

6 IMAAKTUYECKHUE MATEPHAJIBI 1J151 KOHTPOJISI (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OueHo4HbIe CPeACTBA, MOKA3ATEJIN H KPUTEPHH OLIEHUBAHUA KOMIETeHIH
HNupexc
KOMIIe-
TEeHIUH

Ouenoynoe Iloka3zarenu Kpurepun ouennBanus
cpeacTBO OLICHUBAHUS c()OpMHPOBAHHOCTH KOMIIeTEHIIUI

KonrponbHas KonrtponbHas/ camocrosiTenbHas pa-
pabora 00Ta HE 3aCUUTHIBAETCS €CIIU CTYIEHT:
S P— 1. JomycTui yucio omMrOOK U HE0YETOB
Camocros- IIPEBOCXOISAIIIEe HOPMY, ITPU KOTOPOH Te-
(HEeYAOBIETBOPUTEIHHO), o .
TeNbHas pa- pecekaeTcs MOpOroBbIi MMOKA3aTelNb;

6ota 2. WU €CJIU NPaBUIIBHO BBIIIOJHUI MEHEE
MIOJIOBUHBI PabOTHI.

Ecnu cTyaeHT mpaBHIIBHO BBITTOJHUI
HE MEHee MOJIOBUHBI PadOThl WM AOMY-
CTHIL:

1. He Gosee ABYX rpyObIX OLIMOOK;

2. nnu He Oosee oAHOM rpyOol U OJIHOM
IToporosslii HEerpyOo# OoIIMOKH M OTHOTO HEJA0YEeTa;

(ynoBneTBopuTeNnbHO) | 3. win He Oojiee ABYX-TpeX HErpyObIX

OIINOOK;

4. unm ogHOM HerpyOoil omMOKU U Tpex

HE0YETOB;

5. WM NIpU OTCYTCTBUU OIIMOOK, HO TPHU

HAJIMYUU YETBIPEX-TISITH HEJI0UETOB.

Ecnu cTyneHT BBIMOTHMI paboTy MOJ-
HOCTBIO, HO JIOIYCTHJI B HEH:

Ba3oBsrit (X0poIio) 1. He Gonee oHOM HEerpyOOW OUIMOKH U
OJIHOTO HEJI0YETa;
2. win He 0osiee ABYX HEAO0YETOB.

YK-1,
OIIK-8
[1K-2

Ecnu crynenr:
1. BeIOSTHMI paboTy 0e3 OmuOOoK 1 HEe/10-
YETOB;
2. momycTui He 6oJiee OAHOTO HeloYeTa.

Bricokwmii (0TIHIHO)
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YK-1

NuauBnuny-
anpHas padora

Huzkuii
(HEYTOBJIETBOPHUTEIIBLHO ),

PaboTta cTyseHTa HEe 3acCUMTHIBAeTCA
eCIIH:
CTYACHT OOHapy)XHBaeT HEYMEHHE BBI-
HOJHATH PelleHus OOoJbLIel YacTH 3aja-
HUS, JIOIyCKaeT rpyoble omMOKY B peltie-
HUHM 33/1a4, OECIIOPSI0YHO ¥ HEYBEPEHHO
U3J1araeT MaTepuall.

[ToporoBbiii
(Y1OBIETBOPUTEIIBLHO)

CryneHt oOHapyxuBaeT 3HaHUE (op-
MyJd M TIOHUMaHHE OCHOBHBIX METOJIOB
peleHus 3aj1ad, Ho:

1) n3naraer pemieHus HEMOJIHO U J0IycC-
KaeT HETOYHOCTH B BBIYHCIICHUSX;

2) He yMeeT pallMOHAJIbHO peliaTh 3a-
Jlauu.

bazoBrrit
(xopor1o)

CTyIeHT BBINOJHIET PabOTy IMOJHO-
CThIO, OOHApPY)KUBACT IOHUMAaHHE Mare-
puaia, HO:

1) momyckaeT HEKOTOPBIC BBIYHUCITHTEIb-
HBIE OLMOKH;

2) HeOpeKHO 0HOPMIISET PEIICHMUS;
JICMOHCTPUPYET PEICHHs 33124 TOJIBKO B
paMKax aJrOpUTMOB, H3YUCHHBIX Ha 3a-
HATHSIX.

Bricokuii
(oTHMuHO)

CryneHT mnoiy4aer BBICOKMN Oa,
€CIIH:
1) BEITIOTHAET 33JaHKE B TIOJTHOM 00BEME;
2) obHapyXHBaeT NOHUMaHHE MaTepH-
ana;
3) ucnonp3yeT paluoHalIbHbIE CHOCOOBI
pelIeHHs 3a1a4;
4) neMOHCTpUpYET YMEHHE MOJIb30BAThCS
JIOTIOJTHUTEILHBIMA UCTOYHUKAMU 3Ha-
HUIH.

VK-1,
OIIK-8
[1K-2

Camocros-
TeNbHAs  pa-
0ora cTyneH-
TOB B MaJbIX
rpymmax

Husknii
(HeyOBIETBOPUTEIHHO)

Pabota cryneHTa B rpymnmne He 3acuM-
TBIBAETCS €CIIH:
CTYACHT O€CIOpsI0YHO ¥ HEYBEPEHHO H3-
JaraeT MaTepual, He MPUHAMAET Y9acTHe
B 00CYX/IEHUH pelleHHs 3a]1a4 B TpYIIIe.

[ToporoBbiii
(YIOBIETBOPUTEITHHO)

CryneHTt oOHapyXuBaeT 3HaHue (op-
MyJd M TOHHMMaHHE OCHOBHBIX METOIOB
pemIeHus 3a1a4, HO:

1) u3naraer peuieHus HEMOJIHO U JIOIyC-
KacT HCTOYHOCTH B BBIYUCIICHUAX
2) He yMeeT BeCTH AMAJIOT B IpYIIIIE.

BbazosBrrit
(xopor10)

CTyaeHT aKTUBHO OOCYyXIaeT B
TpymIme pelieHre 3aad, BBIIOIHSIET pa-
00Ty MOJIHOCTHIO, OOHAPYKUBAET MOHU-
MaHUe MaTepuaa, Ho:

1) momyckaeT HEKOTOPBIE BBIYHCITUTEb-
HBIC OIINOKH;
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HEOpexkHO oopMIIIeT pelIeHUS; WIH
HE BOCIIPHHUMAET TBOPYECKUE UICH JIPY-
I'MX YICHOB IPYIIIHL..

CryneHT mnonydaeT BBICOKHMN Oa,
eCIIH:

1) BBIMONTHACT 33JJaHKE B TIOJTHOM 00BEME;
2) oOHapyXuBaeT IOHWMAaHHE MaTepH-

ana;
Bricokwii 3) HCIOJB3YeT pPAlMOHATBHBIC CIOCOOBI
(oTIIMYHO) peIIeHUs 3a/1a4;

4) TeMOHCTPUPYET YMEHHE MOJIb30BaThCS
JIOTIOTHUTEIbHBIMUA UCTOYHUKAMU 3Ha-
HUM;

5) urpaer BeayllylO poJib MPHU pelie-
HUU ¥ 00CY)KJICHUU 33]1a4 B TPYIIIIC.
CtyzaeHT OTBeYaeT HENMPaBUIbHO, HEYETKO

Huzkuit U HeyOeqUTeNnbHO, JaeT HeBepHble (op-
(HEYTOBIETBOPUTEIILHO) MYJIMPOBKH, B OTBETE OTCYTCTBYET KaKoe-
1100 IpeCTaBICHUE O BOIIPOCE

CtyaeHT OTBe4aeT HEKOHKPETHO,

[ToporoBsrii cnabo apryMeHTHpOBaHO M He YyOenu-
VK-1 (YIOBIETBOPUTENHHO) | TEIBHO, XOTS M UMEETCS KaKoe-TO Tpe/-
OITK é CobecenoBa- CTaBJICHUE O BOIIPOCE
HHUE . CryneHT OTBEYaeT B IEJIOM Ipa-
[1K-2 BazoBriit ya 1 P
BHJIBHO, HO HEJOCTATOYHO ITOJIHO, YETKO U
(xopor1o)
yOeIuTeNbHO

CTaBI/ITCH, €ClIn  MMPOACMOHCTPUPOBAHBI
3HAaHUEC BOIIpOCa MU CaMOCTOATCIIBHOCTH
MBIIIJICHUS, OTBET COOTBETCTBYCT Tpe6o—
BaHUAM IIPaBUIIBHOCTH, ITOJHOTHI U apry-
MCHTHUPOBAaHHOCTH.

Bricokuii
(oTnHM4HO)

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

IIpomexyTOouHast aTrrecTalus sBISACTCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUU
CTYJEHTOB, MPUOOPETEHHBIX B MpOIECCe U3YUYEeHUS AUCHMILTUHBL. DopMOi MpoMeKyTOUHOM aT-
TECTaLUHU 10 AUCLUIUIMHE SBIISIETCS YK3aMEH.

JInst olleHuBaHUs PE3yJIbTaTOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSIETCS CIEAYIOINE KpUTe-
pHUU OLICHUBAHUS.

Kputepuu onieHuBaHus YCTHOTO OTBETA HA IK3aMeHe
OrneHka 5 (OTIMYHO) CTaBUTCS, €CIIH:
1) cTyJeHT MONHO M3JIaraeT MaTepHuall, JaeT MPaBUILHOE OMPEICICHUE OCHOBHBIX TOHSI-

THH;
2) oOHapyXHMBaeT MOHUMaHUE MaTepualla, MOXeT 00OOCHOBAaTh CBOU CYXKICHHMS, MpHUMe-
HUTh 3HaHUA HA NMPAKTUKE, IPUBECTH HEOOXOUMbIE TPUMEPHI HE TOJIBKO U3 YUeOHUKa, HO U ca-
MOCTOSITEIIBHO COCTABJICHHBIE;
3) n3naraetr Matepuall ocjieJ0BaTeIbHO U IPABUIBHO C TOYKU 3PEHUS HOPM JIUTEPATYP-
HOTO fA3BIKA.

Ouenka 4 (XOpoIII0) CTAaBUTCS, €CIIH:
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CTYIICHT JJaeT OTBET, yIOBJICTBOPSIOIINI TEM K& TPEOOBaHUSAM, YTO U JUISI OTMETKH «5»,
HO JIoIycKaeT 1—2 onnOKH, KOTOPBIE CaM JKe UCTIPABJISIET, U 1—2 HeJoueTa B [OCIIeI0BATEIBHOCTH
Y SI3IKOBOM O()OPMIICHUH U3JIaraeMoro.

Ouenka 3 (YJIOBJICTBOPUTENIBHO) CTABUTCS, SCIIH:

CTYIICHT OOHAPYKMBAET 3HAHWE M IOHMMAaHHE OCHOBHBIX MOJ0KEHHI JaHHOM TEMBI, HO:

1) u3naraer MaTepHal HEIOJHO M JIONMYCKAeT HETOYHOCTH B ONPEICICHUH MOHITUI WIH
(dbopMyIHpOBKE MPABUI;

2) He yMeeT J0CTaTOYHO IIyOOKO U JA0Ka3aTelIbHO 00OCHOBATh CBOM CYXIICHUS H IIPUBE-
CTU CBOM ITPUMEPBI;

3) u3naraeT MaTepuall HermoCIeA0BATEIBHO U JOIYCKaeT OMIHOKH B SI3BIKOBOM O(opMITe-
HHU M3J1araeMoro.

Ouenka 2 (HEYIOBIETBOPUTEIBHO) CTABUTCS, €CITH:

CTYJCHT OOHapyKMBaeT He3HAHHE OOJIbILEH YacTH COOTBETCTBYIOIIETO BOIPOCA, TOITyC-
KaeT OIIMOKU B (JOPMYIIUPOBKE OIPEICICHUI U MPABHJI, HCKAKAIOIIUE UX CMBICI, 0ECHOPSI0YHO
U HEYBEpCeHHO m3iaraet Matepuai. OueHka «2» OTMedaeT TaKhe HEJAOCTATKU B MOJTrOTOBKE, KO-
TOpBIE SBIISIFOTCS CEPHE3HBIM IPETATCTBHEM K YCIICITHOMY OBIIAICHUIO MMOCIIEAYIOIINM MaTepua-
JIOM.

6.3 TunoBble KOHTPOJIbHBIC 3a/IaHUS WJINX UHBIC MaTEpUaJIbI, H606X0)II/IMI>Ie AJIdA
OICHKHU PE3yJbTATOB OCBOCHHUA TUCIHHUIIJIMHBI

6.3.1 KontpoJsbHbIie padoThl

KontpoJabHas padora no pasgeny «CiayyaiiHbie COOBITHS»

BAPUAHT 1

1. B sauuke conpepxxutcs 10 netaneit, u3 kotopsix 4 okpaiieHsl. COOpIIMK Hayaady B3su1 3
netanu. HailTu BEpOATHOCTB TOTO, UTO XOTSI OBbI OZJHA M3 B3STHIX JCTAJICH OKpaIleHa.

2. YeTsIpe MJI0BLA B3sUTM CTAPT HA COPEBHOBAHUSAX 10 IUIABaHUIO. BEpOATHOCTD YIOKHUTHCS
B PEKOpJIHOE BpeMsi y nepBoro miosma pasHa 0,95, y sroporo — 0,92, y tpetsero — 0,9, y ver-
Beproro — 0,88. HaliTu BEpoATHOCTB TOTO, YTO: a) BCE TUIOBIIBI CTAaHYT pEKOPACMEHaMHU, 0) OJ1H
IJIOBELl CTAHET PEKOPJCMEHOM.

3. MmeroTcs Tpu OMHAKOBBIX 110 BUAY sluKa. B nepom simuke 20 GenbIx mapos, BO BTO-
pom — 10 6enpix 1 10 yepHbIX mapoB, B TpeTbeM — 20 yepHbIX mapoB. M3 BeIOpaHHOTO Hayraj
ALIMKa BBIHYJIN Oelblii map. KakoBa BEpOSTHOCTb TOTO, YTO TOT 1Iap ObLI BHIHYT U3 MEPBOTO
SIAKa?

4. J1511 JaHHOTO yYacTHUKA UTPbI BEPOATHOCTh HAOPOCHUTH KOJIBLIO Ha KoJjIblIIIeK paBHa 0,3.
KakoBa BeposATHOCTH TOr0, YTO MpPH IIECTH OpocKax 3 KOJbIa OKaXyTCS Ha KOJIBIIIKE, €ClU
Opocku cunTaTh He3aBUCUMbIMU? KakoBo Hambosee BEpOSTHOE YMCIIO MOMAJAaHUN KOJbIa Ha
KOJIBIIIEK MPU BOCBMU OpOCaHusX?

5.BcxoxkecTh ceMsH JaHHOro pacteHust pasHa 0,9. Haiinute BEpOsSTHOCTH TOTO, YTO U3
900 moca)keHHBIX CEMSH YUCIIO MPOPOCIIuX OyaeT 3akioueHo Mexay 790 u 830.

6. Cm. 3amauy 5. KakoBa BepOsSTHOCTb TOTO, UTO YaCTOTAa IMPOPOCIIUX CEMSH OTKJIOHUTCS
10 a0COJIIOTHOM BEIMYMHE OT BEPOSITHOCTH MpopacTaHus He 6ombiie, yem Ha 0,017

6.3.2 CamocrosiTesibHBIC PAa00THI

CamocrositesibHas padora no teme «Kiaccudeckoe onpeneneHne BeposiTHOCTH

Bapuanrt 1

1.M pa3nuuHBIX OIAPHKOB CIy4ailHBIM 00pa3oM pasopackiBatotcs mo N myrkam (N>M).
Onpenenuts BEPOSITHOCTb TOTO, YTO B EPBbIX M JyHKax OyIeT pOBHO 10 OJHOMY IIAPHKY, €CIIN
B OJIHY JIYHKY MOTYT [IOMECTHTBCSI BCE ILIApHI.
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2.Nwmeetcsa 10 6uneToB B TeaTp, U3 KOTOPHIX 6 OmiIeToB Ha MecTa mepBoro psna. Kakosa
BEPOSTHOCTH TOTO, YTO M3 YETHIPEX Hay/Jady BHIOPAHHBIX OWJICTOB JIBa OKaXYTCS Ha MecTa Iep-
BOTO psfa.

CamocrosiTesibHasA pa6oTa mo teme «TeopeMbl YMHOKEHUSI U CJI0KEHUS] BEPOSITHO-
cTeii»

Bapuanr 1

1. B mara3uH BOIIUIA TPH MOKYIaTess. BeposTHOCTh COBEPIUTH MOKYIIKY ISl TIEPBOTO T10-
kynarens 0,7, nist sroporo — 0,4, nist tperbero — 0,8. Haiitu BepoaTHOCT TOTO, 4TO 1) MOKYIIKY
COBEPIIUT TOJBKO OJMH MOKYIaTeNb, 2) MOKYIIKY COBEPIIUT XOTs Obl OWH MOKYyMAaTelb, 3) HU-
KTO HE COBEPILHUT MOKYIIKY.

2.B snekTpruyecKyro enb MOCcIeI0BaTeIbHO BKIIFOYEHBI TPHU 3JIEMEHTa, paboTaroIne He3a-
BHUCHUMO JPYT OT Apyra. BeposaTHOCTh 0TKa3a nepBoro, BTOPOTro U TPETHETO 3JIEMEHTOB COOTBET-
cTBeHHO paBHbI P1=0,1, p2=0,2, p3=0,3. Haiigute BepoITHOCTH TOTO, UTO TOKA B IIEMH HE OYyJET.

CamocTosiTe1bHasi padoTa 1o teme «I'eomeTpuyeckoe onpeaeneHne BepoOSTHOCTH

1 BapuanT

1. Haynauy B3sTHI /1Ba MOJOXHUTEIbHBIX YHCHIA X U ), KaX10€ U3 KOTOPHIX HE MPEBBIILIACT
eauHuLbl. HallTu BEpOsATHOCTH TOTO, YTO CyMMa X+) HE MPEBbILIAET €UHUIIbI, & IPOU3BEACHUE
xy e mens1e 0,09 .

2. Ha otpeske AB miunoii | Haynady nmocrasieHsl 18e Touku L u M. Haiitu  BeposiTHOCTB
TOT0, 4yTO Touka L Oyzaer Gmke k Touke M, ueM K Touke A.

6.3.3 UnauBuayaibHbIe PadOThI

NuamBuayansHas padora no pasnenay «Ciay4yaiinble BeJIMYUHBI)

Bapuanr 1
1. 3agan psan pacnpexneneHus ciydaiiHoidl BenuuuHbl X. Haiigure: 1) maremaru-ueckoe

oxunanne M(X), 2) qucnepcuto D(X) u cpeaHee KBaJpaTHIecKoe OTKIOHEeHHe o(X), 3) unre-
rpa’gbHy0 (PYHKIMIO pactpeieIeHus U MOCTpoiiTe e€ rpaduk:

Xi 23 25 28 29
Pi 03| 02| 04| 01

2. 3aana uHTerpanbHas GpyHkiws pacnpeneneHus F(X) ciydaiinoit Benuuunst X. Tpe-
oyercs: 1) Haiitu nuddepennmansuyo ¢ynkiuio f(X), 2) HaliTH MaTeMaTHYeCKOe OXKUIAHUE
M(X), mucnepcuio D(X) ¥ cpeiHee KBaJpaTndeckoe OTKIOHeHHE o(X), 3) mOCTPOUTh rpaduKu

MHTETpaIbHON U TuddepeHIanbHON QYHKINHA.

0 npu x<0
F(x)=1{(x/2)° npu 0<x<2
1 npu x>2

3. Jlana nuddepennnanphas pynkuus f(X) cnyqaitnoit Benmuunnbl X. TpeOyercs: 1) Haiitu
M(X), D(X) u o(X),2)HaiiTi uHTErpabHYI0 QyHKIHI0 F(X), 3) mocTpouTth rpaduku GyHKINH
f(x) n F(x).
¢ 0 npu x(0;1/4]

) Y4 npu xe(0;1/4]
4. Jleranu, BBITYCKaeMbIe 1IEX0OM, TI0 pa3Mepy JAUaMeTpa pPaclpeesIeHbl TI0 HOPMAIBHOMY

3akoHy. CTanaapTHas JUIMHA JUaMeTpa JeTaau (MaTeMAaTHUYECKOE OKUAAHNUE) PaBHA @ MM, Cpel-
Hee KBaJpaTH4eCKOe OTKJIOHEHHE ¢ MM. Haiinure BeposTHOCTH TOro, 4TO 1) Muamerp Haynaudy
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B3STOM JeTany OyaeT OoJbIllie o M MEHBIIE [ MM; 2) JUaMETP AETaTu OTKJIOHHUTCS OT CTaHIapT-
HOH JUIMHEI HE 00JIee YeEM Ha O MM.

a=50, c=5, a=45, =52, §=8.

5. BeposTHOCTP MomnagaHus U3 OpyAus B IaHHYIO LIeTb IPH OAHOM BeIcTpeiie paBHa 2/3. Co-
CTaBbTE TAONUILy pacmpesesieHus duciia momaganuil npu 4 Beictpenax. OnpeaenuTe 9uciIoBbIe
XapaKTEPUCTUKHU ATOU CIIydalHOW BEJIMYMHBI.

6. BeposiTHOCTB TOTO, 4TO J1t000# A00HEHT MTO3BOHUT HA KOMMYTATOp B TECYCHHE Yaca, paBHA
0,01. Tenedonnas cranius odcayxkuaet 300 abonenToB. KakoBa BEpOSATHOCTH TOTO, YTO B TEYE-
HHE yaca M03BOHAT 4 aboHeHTa?

7. U3mepeHue JalbHOCTH 10 00BEKTa COMPOBOXKIACTCS CHCTEMAaTHYECKUMU OLIMOKaMU U
ciyuaitHeiMu ommmOkamu. Crcremarnyeckast omuoka paBHa 20 M B CTOPOHY 3aHMKEHUS JallbHO-
ctu. CiryyaiiHple OUIMOKH MOAYMHSIOTCS HOPMAJIBHOMY 3aKOHY CO CPEHHMM KBaJI[paTUYECKUM OT-
kioHeHueM 80 M. Haliiute BeposITHOCTh U3MEPEHMSI TaIbHOCTU € OIIMOKOM, HE IPEBOCXOAIIEN
1o abcomoTHo Benuynnae 100 M.

8. YcrpoiictBo coctouT u3 10 HE3aBHUCHUMO pabOTaIOMIKUX 3JIEMEHTOB. BeposiTHOCTh OTKa3a
Ka)kaoro s1eMenTa 3a Bpems t paBua 0,05. [Tonb3ysick HepaBeHCTBOM UeOhbIieBa, OLIEHUTE BEPO-
ATHOCTh TOTO, YTO aOCOJIOTHAs BEJIMYMHA PA3HOCTH MEXKIY YMCIIOM OTKA3aBIIMX SJIEMEHTOB U
CPEeIHUM YHCIIOM (MaTeMaTUYECKUM OKUJaHHEM) OTKa30B 3a BpeMs I OKa)KeTcsi He MEeHee JIBYX.

9. ucnepcus xaxnoit u3 3000 HE3aBUCUMBIX CIy4yallHBIX BEJIUYUH He npeBbimaeT 6. Oue-
HUThH BEPOSITHOCTh TOTO, YTO OTKJIOHCHHE CPEIHEH apru(METHUECKON dTUX CIIYYalHBIX BEJIMYUH
OT cpeaHel apru(MEeTHYECKON X MaTeMaTHYECKUX OKUaHuH He npeBbimaet 0,3.

10. Haumnasg ¢ kakoro uucia n HE3aBHUCHUMBIX HCIIBITAHUNW HWMEET MECTO HEpPaBEHCTBO

m
P ‘— - p/<0,1|>0,97, ecnu B ornensHOM ncnbITanuu p=0,8?
n

6.3.4 CamocrosiTesibHasi padoTa CTYAeHTOB B MAJIBIX IPynnax
I'pynnosoe 3aganue no reme «HenpepbiBHbBIE ci1ydaiiHble BeJIHYMHbBD)
Bapmuanr 1

1. HenpeppiBHas cnyuaiinas BenuunHa X 3a7aHa QyHKIMEH pacnpeierneHus

T
0 npu x<-—
P 2

F(x)=<Acosx npu g<xﬁn

1 npu x>mn

\

T T T
Haiitu napamerp 4, P §<X<— , Pl—<X<2n |,

P(X =), nnotHocTs BepositHocTeii f(x), moctponts rpaduku (x), F(x).
2. TInoTHOCTH BEPOSITHOCTH HETIPEPHIBHOM CITy4aliHOW BETMYUHBI X paBHA!
0, eciu x<1

f(X): X—%, eciu 1<x<2

0, ecuu x>2
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a) [Toctpouts QyHKIMIO pacnpeaenenus F(X) u HauepTuts ee rpaduk; 0) HAWTH YUCIIO-
BBIE XapaKTEPUCTUKHU CIy4ailHOH BEITMYHHBI.

I'pynnoBoe 3aganue no reme «HopMmasibHoe pacnpenesieHue)
Bapuanr 1
1. HopwmainbHo pacnpe/esieHHas ciiydaiiHas BelruurnHa X 3a/laHa INIOTHOCTBIO BEPOSTHOCTH

;b
f (x) =———¢ 9 Hajim BEPOSITHOCTH TOT'0, YTO CIIy4yaliHas BEJIMYMHA X IPUMET 3Haye-
5v2n
Hue B unrepsaie (7;9).
2. Hcrmonp3ys CBOWCTBA KPUBOU IJIOTHOCTH BEPOSITHOCTEH CIy4alfHOW BETMYMHBI X, TTOA-
YMHEHHON HOPMaJIbHOMY 3aKOHY PacIpEleNICHUs, HAWUTE €€ MAaTEMaTHIECKOE 0XKHUIaHue, ECIIN

M3BECTHO, YTO P(— w< X < —1) = P(4 <X< +OO) 3anummTe BRIpakeHue s | (x) ¥ CXe-

MaTHYecKn u3o0pasute rpadguk | (x ), ecmn 0 =1.

3. ABromar usroraBnuBaeT mapuku. [llapuk cunraercs roaHbIM, €l OTKIOHEHUE X nua-
MeTpa ImaprKa OT MPOSKTHOTO pa3Mepa Mo adcooTHOHN BenmunHe MeHbIe 0,7 MMm. CuuTas, 94To
cilydaifHas BenuuMHa X pacripesiesieHa HOPMAaJIbHO CO CPEAHHM KBaJAPATUYECKUM OTKIOHEHHEM
6=0,4 MM, HaliTH, CKOJILKO Oy/IeT TOAHBIX IAPUKOB CPEAU CTA U3TOTOBJICHHBIX.

I'pynnoBoe 3aganue no reme «/luckperHsbie ciay4aiiHble BeJMIYUHbD)

BapwuanT 1
1. Cnyuaiinas BenMuuHa 3a/1aHa TaOJIHIIEH pacTpeIeICHHS:
X -3 -2 0 1 3

p 0,1 0,2 0,3 0,3 01
Borancimrs M(X), D(X), o, P(X>0), P(|x|>2).
2.BeposTHOCTb MONaJaHus U3 OpYHs B LIeJIb TP OHOM

BBICTpEJIE paBHA % CocTaBuTh TabnuIly pacrpenenaeHus Yucia MonajaHuil IpH YeThIpex

BeicTpenax. Haiitu M(X), D(X), o . [TocTpouTh MHOTOYTOJIEHUK PacIpeeICHHUS.

3.VY oxotHuka 4 marpona. OH cTpensieT Mo 3ailly Moka He TOoNajJeT WK MOKa He KOHYaTCs
naTpoHbl. BeposTHOCTH momananust mpu Kaxk1oM BeicTpene paBHa 0,7. CocTaBuTh TaOIHIly pac-
npeJiesieHnst yucia BeicTpenoB. CKOIBKO pa3 B CPeTHEM MPHUAETCS CTPEISATh OXOTHUKY?

4.B xopoOke 5 KpacHbIX KapaHaaien u 3 3eleHbix. Beiouparot Haynauy 3 kapangama. Co-
CTaBUTh TaOJHILy pacrpeeNIeHUs CIIydailHOM BEIMYMHBI, O3HAYAIOIIEH YHCII0 3eNIEHBIX KapaH/a-
miei, okaszaBmmxcs B BeiOopke. Haittu F(x), moctpouts ee rpaduk.

5. Haiitu cpenHee 4McIo CTpaHMII ¢ OTleUYaTKaMu, €CJii KHHUra cofepkuT 800 cTpaHwuIl, a Be-
POSITHOCTH OIEYATKX Ha OAHOM cTpaHule paBHa (,05.

6.3.5 CobGecenoBanne
Bonpocsl mo reme «/[McKpeTHBIE CiIy4aiiHbIe BeJIHYMHBD)

Yo Takoe ciaydaliHas BeJIMYnHA?
UTO Ha3BIBAIOT 3HAYEHUEM CIYYalHOW BETMYUHBI?
Kakue cnyyaiinble BETMYMHBI HA3bIBAIOTCS JUCKPETHBIMU?
UTo Takoe 3aKOH M UTO TaKOE PAJl pacipeieeHUsl JUCKPETHOM CIIy4ailHOM BETMYUHBI?
Bcerna nu 3akoH pacnpeneneHus JUCKPETHOM CIIydaillHOW BEJIMYMHBI UMEET BU psia’?
[lepeunciure n3BecTHble BaMm 3akoHBI pacnpeieeHuss JUCKPETHBIX CIy4yalHbIX BEU-
YUH U 3aHAIINATE (POPMYIIBI, IO KOTOPBIM BBIYUCIISIIOTCS pi B KQXAOM U3 pacrpeaeneHuii. Yto sB-
JSIeTCs Cy4yalHOM BETMYMHOM B KaX/I0OM U3 3aKOHOB pacrpeieiaeHus?

7. Tlouemy pacnpenenenue bepHymm Ha3pIBalOT OMHOMHATBHBIM?

ok wnE
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8. Kaxk cBs3anbsl Mexay coboit 3akoH [lyaccona n GMHOMUANBHBIN 3aKOH?

9. Ilpu xakux yCIOBHSAX JUCKPETHas ciy4ailHas BeJIMYMHA UMeeT OMHOMHAIILHOE pacipe-
JIeJIEHNE U TIpU Kakux — pacnpeznenenue Ilyaccona?

10. Kak 3anumiercsi OMHOMHAJILHBIN 3aKOH (psAll) pacupeeicHuss CaydailHON BeTUYUHBI X
— KOJINYECTBa IMOSBUBIIMXCA IepOOB HA JIBYX HOBEHBKHX MOHETaX, CIIy4ailHO OOpOHEHHBIX Ha
nos?

11. ouemy 3akoH [lyaccoHa Ha3bIBaIOT 3aKOHOM PEIKUX COOBITHIT?

12. Yro HazpiBaeTca PyHKIMEH pacpeeiicHUs CIIydaiHON BETMYUHBI?

13. YTo Takoe MHOTOYTOJIbHHUK PaCIpe/IeIICHUs TUCKPETHON CIIy9allHON BETNIMHBI?

14. Tlouemy reoMeTpUUYECKOE pacipeeieHe UMEeT Takoe Ha3BaHue?

Bonpocsl no teme «HenpepbiBHBbIE cIy4YaiiHble BETHYNHBD

1. Kakyto ciy4ailHyI0 BEIMUHMHY Ha3bIBalOT HENPEPHIBHON?

2. BeposTHOCTBIO KAaKOro Clly4yailHOro coObITUS sIBNIss€TCS (YHKLMS paclpeieieHus ciy-
YalHOUN BEIUYUHBI?

3. Ilepeuncnute cBOicTBa (PYHKIMU PACHPEIECTCHHUSL.

4. Yemy paBHa BepOATHOCTb P(a < X <b), €Cllu U3BECTHA F(X)’?
5. Kak cBs3anbl Mexay co0oit F(X) n f (x) ?
6. Ilepeumcnure cBoiicTBa f(x) .

7. YeM oTiMuaeTcs 3aKOH paclpezesieHUs] HENPEPbIBHOM CilydailHON BEJIMYUHBI OT IUIOT-
HOCTHU PAcIpeAeIeHUs] CIy4aliHOW BEJIUYHHBI?
8. Kax BeIrmsaaut f(x) JUIsL HETIPEPHIBHOW BEJIIMYUHBI, PABHOMEPHO PaCIpEEIIEHHON Ha

orpeske [a,6]?

9.  Uemy paBHA BEPOSTHOCTb P(a <X< b), ecnu u3BecTHa | (x)?

10. B kakux cirydasix MOKHO TOBOPHUTb, YTO MBI pacrojiaraéM BCEMH CBEICHHSIMH O CBO¥-
CTBax CJIy4ailHOUW BEJIMYUHBI?

11. SIsnsrores nm BeIpakenus Buga Sin X, In X, X 3cnyqa17IHL1MI/I BEJIMYMHAMH, €CITH
X — ciydaiiHas BelnuunHa?

12. Kak Boirmsmut | (x ) JUTSL HETIPEPBIBHOM CITy4aifHOW BEJTMYHMHBI, pactpeaeIeHHON HOp-

MajbHO?
13. Kak u3MeHUTCS MaKCUMAIBHOE 3HAYECHUE OPAMHATH HOPMAJIBHON KPUBOH, €CITH JUCTICP-
CHsl ClIy4yallHOM BEJIMYHMHBI yBEIUUUTCS B 9 pa3?

14. Yemy paBHa P(OL <X< B), €CIM CITydaiiHas BeJMuMHa X pacrpejeneHa HopMaabHo?
€

15. Tony4ute hopmyity PQX - a‘ < 8)2 2| — |, ecnu ciydaiinas BenmuunHa X pacrpe-
(e)

JielieHa HOPMAJIbHO.
16. IIpuBenuTe MpUMeEpHI HEMTPEPHIBHBIX CITyYAHBIX BENYHH.

Bonpocsl nmo reme «HUnc/10Bble XapAKTEPUCTUKH CJIYYAHHBIX BeJIHYHUH

1. Yro Takoe MmaTemaTuyeckoe oxxuaanue M(X) ciayqaiiHoi Benrmurnbl? YTO OHO XapakTe-
pusyer?

2. B uem pa3HuIa MeXIy CpEHUM 3HAYCHUEM CIy4YailHOH BeIH4YHHBI U ee M(X)?

3. 3Banumute GOPMYIIBI, MO KOTOPHIM BBIYHCIISIETCS MAaTEMaTHIECKOE OXKHUIaHUE TUCKPET-
HBIX U HENPEPBIBHBIX CIIyYalHbIX BEJIUYHH.

4. Kakoss cBoiictBa M (X )'?

5. Kakoii MexaHW4YeCKUi CMBICT MOKHO TIpUaTh BenuuuHe M(X)?
6. Kaxos cMbicn mapamerpa A B opmyie 3akona ITyaccona?
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7. WsBecTHo, uto B pacnpeneiennu Ilyaccona M (X ) =1, D(X ) = \ . UI3BecTHO, uTO

€CIIi Kakasi-u0o cilyyaiiHas BeJIMYMHA UMeeT (QU3NYECKYI0 pa3MepHOCTh, TO ee M(X) umeer Ty
e pa3MEpPHOCTb, a TUCIIEPCHsI — KBaApaT 3TOH pasMepHOCTH. Kak ke Torjaa 00bsICHUTh PABEHCTBO
MaTEeMaTHYECKOTO OXKUIAHMS U JUCTIEPCUU B pactpenenenuu [Tyaccona?

8. Uro Takoe mucnepcus, 4To OHa xapakrepuzyer? KakoBbl (opMyibl 1UIs €€ BBIYUCITICHUS?

9. KakoBbI CBOICTBA AUCTIEPCUU?

10. Yro Takoe cpeqHee KBaapaTHIECKOe OTKIOHeHHEe? KakoBo ero Ha3HaueHHe U KaKoBa €ro
pa3MepHOCTh?

11. lokaxuTe, 4To A1 GMHOMUANLHOTrO pacnpenenenus M (X ) =np, D(X ) =npq .

12. lokaxuTe, uto a4 pacnpenenenns ITyaccona M (X ) =, D(X ) =A\.

13. SBnsercs nu ciayvaiinoi BenmumuuHon M(X)?

14. Eciu D(X)=0, To M(X)=0?

15. Ecnu k cnyyaiiHoii BenuuuHe X MpuOaBUTH YUCIO TU, TO KaK U3MEHHUTCA IPHU ITOM
JUCTICPCHS DTOW BEITHUNHBI?

16. Yro sBnsieTcsa MeauaHol pacnpenencHus? KakoBo ee cBoicTBo?

17. JlaiiTe onpeneneHust MOJbl JUCKPETHON U HENIPEPHIBHOW CIIy4alHbIX BEJTUYHH.

BOl'[pOCbI o TeMe «3aK0H 00JIbLIINX YHCeD»

Urto noHnMaeTcs noJ] 3aKOHOM OOJIBIIMX YHCEN B IIMPOKOM CMBICIIE c0Ba?

Yto noHUMaeTcs 1oJ1 3aKOHOM OOJIBIIMX YHCENl B Y3KOM CMBbICIIE c0Ba?

3anuuuTe HepaBeHCTBO MapkoBa.

3anuiuTe HepaBeHCTBO YeObllena.

Jlokaxkute HepaBeHCTBO YeObllieBa Uisi JUCKPETHON CITy4ailiHON BEIUYUHBI.

Korna ucnons3yror HepaBeHcTBa MapkoBa 1 YeOblmieBa?

. Kakue tpeboBaHus npeabsaBiIsIOTCS K CIy4aillHbIM BeluunHaMm B Teopeme YUeObleBa?
Cdhopmynupyiite Teopemy.

8. KaxoBa mpakTuyeckast 3SHAYMMOCTb CIIECTBHS TeopeMbl UeOnimena?

9. 3Banummute GopMyny AT OLEHKH BEPOATHOCTH OTKJIOHEHHs CpeiHero apudmeruue-
CKOT'0 3HaYEHHH CcITyyailHbIX BEJIMUYUH OT CPEJIHEr0 apu(PMETUYECKOTO X MaTEMAaTUUECKUX OXKH-
TaHWN.

10. Chopmymupyiite Teopemy beprysmm.

11. Chopmynupyiite Teopemy Ilyaccona.

NookrwnpE

6.3.6 Bonpocsl k 3Kk3amMeHy

OcHOBHBIE 3TaIbl Pa3BUTHSI TEOPUU BEPOSATHOCTEM.
OcCHOBHBIE TTOHATHS TEOPUU BepOSTHOCTEH. COOTHOIICHUS MEXKTY COOBITHSIMH.
Knaccuueckoe onpeneneHue BEpOSITHOCTH.
CrartucTrudeckoe OIpeesIeHHe BEPOSITHOCTH.
VYcnoBHas BEpOATHOCTb. TeopemMa yMHOKEHUsL BEPOSTHOCTEN.
TeopeMa c0KeHHsI BEPOATHOCTEN.
CBolicTBa HE3aBUCUMBIX COOBITUH.
®opmyna noaHoi BepoaTHocTH. Popmyiisl belieca.
Hesasucumslie ucnsiranus. @opmyia bepuysum.
0. JlokanbHble puOmImKeHUs HopMyisl bepHymm.
1. MWurerpanbHas Teopema Jlamaca.
12. AxcuomaTHYecKOe MOCTPOCHHE TECOPUU BEpOSATHOCTEH. HempephIBHOCTH BEpOSIT-
HOCTH.
13. JluckpeTHbIe CyqdaiiHbIe BETUYHHBI, UX 3aKOHBI pacupeneiacHus. [ 'eomeTpruaeckoe
U TUIIEPreOMETPUUECKOE PACIIPENCICHUS.

RRpowoo~NoOR~wNE
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14. ®yHkums pacnpeneseHus CiIy4aiiHON BEJIMYUHBI, €€ CBONCTBA.

15. HenpepsiBHBIE clly4aiiHble BEIUYUHBI. [[IOTHOCTH BEpPOSTHOCTH, €€ CBOWMCTBA.
IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BEJINYUH.

16. Maremarnyeckoe 0>kKHMJIaHUE CITy4alfHOM BETMYMHBI, €ro CBOICTBA.

17. [ucnepcus ciy4yailHOM BeIMYMHBI, €€ cBocTBa. CpeHee KBaIpaTUYECKOE OTKIIO-
HEHHE.

18. buHOMHMaIbLHOE pacmpe/eiCHue.

19. Pacnpenenenue Ilyaccona.

20. PaBHOMEpHOE pacmpeeicHue.

21. HopwmanbHoe pacrpeneneHue: MI0THOCTh paclpeesieHus], ero YUCIOBbIe XapaKTe-
PUCTHKHU.

22. Ilpumenenue HopMmanbsHOTO pactpenencHus. [Ipasuno tpex curm. (LlenTtpanbHas
npeJienbHasi TeopemMa.)

23. Tlonstue o 3akoHe 6onbimx yucen. HepaBenctBo YeOrbiiera.

24. Teopema YeOrleBa u ee MpUMEHEHHE.

25. Teopema bepuymnnu u ee 06061IeHuE.

26. CwucreMa qBYX CIIy4allHBIX BEJIMUMH: MaTpHUIlA PACIIpeesICHIs, YCIOBHBIE MaTeMa-
TUYECKUE 0XKUAaHUS (KPUBBIE PETPECCUM ), YCIOBHBIE TUCIIEPCHH.

27. DOyHKIMS pacrpeeNeHus] CHCTEMBI IBYX CIIyJaiHBIX BEJIMYUH, €€ CBOICTBA.

28. IlnoTHOCTH pacmpesiesieHusi CUCTEMBI IBYX CIy4allHBIX BEJIMYUH, €€ CBOMCTBA.

29. CucreMa IByX CIIyd4allHBIX BEJIMYHMH: KOBapHaLUs, KOXPPHUIUEHT KOPPEISAIHH;
CBOICTBA YUCIIOBBIX XapaKTEPUCTHK.

30. CmyualiHble TPOIIECCHI: OCHOBHBIC MIOHSTHS.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, UCHIOJIb3YEMbBIX
B NPOLECCE OBYYEHUSA

HNudopmanuonHbie TeXHOJIOTMH — 00ydeHUE B 3JIEKTPOHHOM 00pa30BaTeIbHON cpejie ¢
LEJIBIO PacUIMPEHHsl TOCTyIa K 00pa3oBaTeNIbHBIM pecypcaM, YBEIHUEHHsI KOHTAaKTHOTO B3aUMO-
JEHCTBUS € MpenojiaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJATOTOBKU, 0OBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUNA CTYJEHTOB.

B o6pa3oBarensHOM mpoliecce Mo JUCHUIUIMHE UCTIONb3YIOTCS CleayIole HHPopMaIiu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMM ODJIEKTPOHHOH HH(}OpMaIMoHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e Cucrema snektpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TecTHpOBaHMsI Ha OCHOBE equHOro mnoprana «/HTEpHET-TECTUpOBAaHUS B
cdepe 0OpazoBaHUS WWW.i-exam.ruy;

e DIJIEKTPOHHBIE ONMOITNOTEUHBIE CUCTEMBI,

e MylbTUMEANITHOE CONTPOBOKIAEHUE JIEKINN U TPAKTUYECKUX 3aHITHH.

8§ OCOBEHHOCTH U3YYEHUA JUCHUIIJIMHBI UHBAJIMJIAMUA U JIMHAMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbAA

ITpu oOyueHuM JUI ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMH 37I0POBbsI IPUMEHSIOTCS ajar-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHHA B COOTBETCTBUU C YCIOBHSIMH, U3JIOKEHHBIMH B Pa3Jiel
«Oco0eHHOCTH OpraHu3alk 00pa30BaTEIHLHOIO IMpoLecca MO 00pa30BaTeIbHBIM IPOrpaMMamM
JUISl THBAJIMJIOB M JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3710pOBbs» OCHOBHOW 00pa30BaTeib-
HOU MporpamMMmbl (MCTOJIb30BAHUE CHEIMATIBHBIX YU€OHBIX TOCOOUI U JUIAKTUUYECKUX MaTepHa-
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JIOB, CHEIHMATIBHBIX TEXHUYECKHX CPEJICTB O0yUYCHHs KOJUIEKTUBHOTO M MHIMBUAYAILHOTO TOJIb-
30BaHMsl, IPEOCTABICHNUE YCIYT aCCUCTEHTA (IIOMOLIHHMKA), OKA3bIBAIOIIEr0 00y4YaromuMCs He-
00XOAMMYIO TEXHUYECKYIO TOMOIIb U T.II.) C Y4ETOM HHIUBUAYAIBHBIX 0COOEHHOCTEH 00ydaro-
IIUXCSL.
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9K3.)
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9.2 Ba3bl JAHHbIX U m[([)opMaunonﬂo-cnpaBoqﬂue CUCTEMBbI

1. 1. OtkpsIThIii KOJIEK. MaTtemaTrka — Peskum mocrtyma: https://mathematics.rul.

2. Matematuyeckue 3Tio/bl. — Peskum goctyma: http://www.etudes.ru/.

3. ®enepanbubiii  moptran  «Poccmiickoe  oOpasoBanme» — Pexum  goctyna:
http://www.edu.ru.

4. Nndpopmannonnas cucremMa «EamHOE OKHO JOCTyma K 00pa3oBaTENbHBIM Pecypcam»
— Pexxum nocryna: http://www.window.edu.ru.

5. llopran  DnektponHass  OuOIMOTEKA:  AHMCCEpPTAIUU
http://diss.rsl.ru/?menu= disscatalog.

6. ITopran HayuHO#M >neKTpOHHON OuOMHOTeKH — Peskum nmoctyma: http://elibrary.ru/de-
faultx.asp.

7. Caiitr MuHucrepctBa Hayku M Bbicmiero ooOpazoBanus P®. — Pexum no-
cryma: https://minobrnauki.gov.ru.

8. Caiit ®enepanbHON CITyKOBI 10 HAA30py B chepe 00pa3oBaHUS U HAYKH. — PexxuM J10-
cryma: http://www.obrnadzor.gov.ru/ru.

9. Caiit MunucrepctBa npocseiienus P®. — Pexxum goctyma: https://edu.gov.ru.

10. Caitt MIUIHMO. — Pexxum toctyma: www.mccme.ru

Pexum  mocryna:

9.3 DneKTPOHHO-OMOINOTEUHBIE PECYPCHI

1. D5BC «Opaiit». — Pexxum nocryna: https://urait.ru
2. Tommpen (0630p CMU). — Pexxum noctyna: https://polpred.com/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUia 1poBeleHMs 3aHSATUH JIEKIIMOHHOTO W CEMHUHApCKOro THUIIA, TPYHIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJbTAlUWA, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM aTTecTaluu
UCTIOJIB3YIOTCS ayJUTOPUH, OCHAIIEHHBIE yueOHOM MeOEIbI0, Ay TUTOPHOI TOCKON, KOMITBIOTEPOM
C YCTaHOBJICHHBIM JIMIEH3UOHHBIM CHEIHAIU3UPOBAHHBIM MPOTPaMMHBIM O0eCredeHueM, ¢
BBIXOJIOM B 3JEKTPOHHO-OMOJIMOTEYHYIO CHUCTEMY H AJIEKTPOHHYI0 HMH(OPMAIIOHHO-
obpasoBarenbHyto cpexy bBITIY, MyabTUMEIUHHBIMH TPOCKTOPAMHU, HKCIIO3HIIMOHHBIMU
9KpaHaMH, yueOHO-HATJISAHBIMH TOCOOUSAMHU (MYJIbTUMEIUIHBIC IPE3ECHTALINN ).

CaMocrosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOMH C BBIXO/IOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNIbHYIO CpEy By3a,
B CIICIUAITM3UPOBAHHBIX JTA00OPATOPUSAX MO TUCIUILIMHE, a TAKXKE B 3a7aX JIOCTyIa B JOKAIbHYIO
cetb BI'TTY.

JIuneH3sMOHHOE TpOTrpaMMHOE OOecreyeHne: OIepalioHHbIE CHCTEMBbl CEeMelCcTBa
Windows, Linux; opucusie mporpammbl Microsoft office, Libreoffice.

Paszpaborunk: [lymkuna O.H., kaunuaat negaroruyeckux HayK, TOHIEHT
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YTBep:xkaenne usmenenuii u ronoanennii B PILJI nast peannzauuu B 2020/2021 yu. r.

PII/1 oOcyxaena u ogodpeHa yis peanuzanuu B 2020/2021 y4. r. Ha 3aceqanuu Kadeapsl
bu3rIecKkoro 1 Maremarudeckoro oopazoBanus (mpotokoa Ne 8 ot «17» urons 2020 r.). B PITJ]

BHCCCHBI CIICAYIOIHNUEC U3MCHCHUA U JOIIOJIHCHUS:

Ne msmenenns: 1
No cTpaHUITBI ¢ K3MEHEHUEM: Ha TUTYJIBHOM
JINCTE

cxknrounTs:

Bxirouunts:

Texct: MUHUCTEPCTBO HAYKHN U
BBICILIETO ObPA3OBAHUA PO

Teker: MUHUCTEPCTBO [TIPOCBELLE-
HUSA )
POCCHUICKOI ®EJEPALTIU

YT1Bep:kaeHue u3meneHuii u gonojHennii B PILJL nus peanusanuu B 2021/2022 yu. r.

PIT/] o6cyxnena u ogobpena amns peanuzanuu B 2021/2022 yu. r. 6€3 U3MEHEHHI Ha 3ace-
JnaHud Kadenpsl (GU3NYECKOro U MaTeMaTuieckoro oopasoBanus (mpotokos Ne 8 ot 21.04.2021

T.).

YT1Bep:kaenue u3mMmeneHuii u gonojaHennii B PILJL nus peanusanun B 2022/2023 yu. r.

PIT/I nepecmoTpeHa, o0Cyx/ieHa 1 of00peHa /i peannzanuu B 2022/2023 yyeOHoM roay
Ha 3aceqaHuM Kadeapsl GpU3MUecKoro U mMareMaruyeckoro odpazoBanus (mpotokon Nel ot 21

ceHta6ps 2022 r.).

B pabouyto nmporpaMmMy BHECEHBI CJIEIYIONINE U3MEHEHUS U JOTIOTHEHUSI:

Ne m3menenus: 1
No crpanuisl ¢ u3mMenenuem: 34

B Paznien 9 BHeceHbl H3MEHEHUS B CIIMCOK JIMTEPATyphl, B 0a3bl JaHHBIX U MH(OPMALMOHHO-
CIPaBOYHBIE CUCTEMBI, B AJIEKTPOHHO-OMOINOTEYHbIE pecypchl. YKa3aHbl CCUIKH, 00ecredn-
BaIOIME OCTYI 00YyYaIOIIKUMCS K AIEKTPOHHBIM y4e€OHBIM U3JaHUSM U 3JIEKTPOHHBIM 00pa3o-
BarenbHbIM pecypeaM ¢ caiita PI'bOY BO «bI'TIV ».




