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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 Heap AMCHUMNIMHBL: 1aTh OyAylIeMy IeJarory OCHOBY TEOPETHUECKOM MOATOTOBKH,
HEOOXOIUMO ISl aHaNu3a, MOJICTTMPOBAHUS U PEUICHUS Pa3IMYHbIX 33/a4 U AJIs [IpernojaBaHus
AJIEMEHTOB 3TOM JAUCLUHUIUIMHBI B IIKOJIE. JJaHHBIM KypC COCTOUT U3 TpeX pa3zaenoB: «CiydaiiHble
coObITUsY, «CiydaitHeie BelMUuuHbI», «Ciydaiiple mporecch». Kypc mmeer oGmieoOpa3zoBa-
TEJIbHOE U MPHUKIAJHOE 3HAYCHHE, CIIOCOOCTBYET (POPMUPOBAHHUIO BEPOITHOCTHOTO MBILIICHHS.

1.2 Mecto qucuunmabl B cTpykrype OOIL: uctumummna «Teopust BEpOsSTHOCTEH» OT-
HOCUTCS K JUCLMIUIMHAM 00s13aTebHOM yacTu (4acTH, (OpMUPYEMOM ydacTHHUKaMH 0Opa3oBa-
TeNbHBIX oTHOIIeHUi) O6ioka b1 (b1.0.30). [IpenogaBanue Kypca CBA3aHO C APYTHMMHU KypcaMu
rocyJapCTBEHHOI0 00pa3oBaTeNbHOro cranjaapra «MartemaTtudeckuil aHamus», «MaTtemaruye-
CKasi CTATUCTHUKAY.

1.3 IlucuunjnHa HanpaBJjieHa Ha (OPMHUPOBaHUeE CJeayoImmuX komnerennuii: YK-1,
I1K-2, OIIK-8:

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

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

- TIIK-2. CrnocoOeH OCymecTBIATh MENarorndeckyro JesITeIbHOCTh MO MPO(UIBHBIM
npeaMeraM (AMCUUIUIMHAM, MOAYJISIM) B pPaMKax IPOrpaMM OCHOBHOI'O OOILIEro W cpeiHero oo-
ero o0pa3oBaHMs; HHIUKATOPAMH JTOCTHKECHHUSI KOTOPO SBIISETCS:

e [IK-2.5 IlpuMeHsieT MaTeEMaTUUECKUN S3bIK KaK YHUBEPCAIBHOE CPEICTBO ITIOCTPOCHUS
MOJIEJIH SIBJIEHUH, ITPOLIECCOB, Ul PELICHUS] IPAKTUYECKUX U DKCIIEPUMEHTAIIBHBIX 33]a4, SMIIU-
pUYECKOM TPOBEPKU HAYYHBIX TEOPHUH.

- OIIK-8. Cnoco0eH oCyIIecTBIATh MEeAArOrHuecKyto JesITeIbHOCTh Ha OCHOBE CIEIH-
aJIbHBIX HayYHbIX 3HAHUMN; HHIUKATOPAMH JIOCTHKEHUSI KOTOPOU SABIISETCS:

e OIIK-8.3 JIleMOHCTpUpPYET CELIMAIBHBIE HAYYHBIE 3HAHNS B TOM YHUCJIE B IPEIMETHOU
o0nacTH.

1.4 TlepeyeHb NJIAHNPYEMBIX pPe3yJIbTAaTOB 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, IPABUJIA U METOBI UCCIEIOBAHMS I PELICHUs 3aJad Teo-
pUU 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 (pOpMHPOBAHHE NPOPECCHOHATBHBIX
KOMIIETeHIIH; popMHUpoBaHUe KyJIbTYphl YMCTBEHHOI'O TPY/AA CTYJEHTA: KYJAbTYpPhl MbIIIJICHUS
(IposIBISIOIIEHCS B YMEHHSIX aHAIM3a MU CUHTE3a, CpaBHEHHs M Kiaccu(ukaluu, abcTparupona-
HUSL U 0000LIEHMS], «TIEPEHOCa» MOJYyYEHHBIX 3HAaHUN M MPHUEMOB YMCTBEHHOH JEATEIbHOCTU B
Pa3INYHBIC HOBBIC yCJIOBI/ISI); yCTOﬁ‘-IHBOFO IMMO3HABATCIBHOI'0O HMHTCPCCA, YMCHHA U HABBIKOB
TBOPYECKOT'0 PEILIEHUs MMO3HABATEIbHBIX 33/1a4; pallMOHAIBHBIX IPUEMOB U METOJIOB CaMOCTOS-
TEJIbHOM pabOoThI MO TOOBIBAHUIO 3HAHMI; TUTUEHBI YMCTBEHHOTO TPYJa M €ro Ielarornyecku
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1esnecooOpa3Hoi OpraHu3aluy, YMEHHUs pa3yMHO HCIIOJIb30BaTh CBOE BPEMs U BpEMsl OJJHOTPYII-
ITHUKOB.

1.5 O0mas Tpy10eMKOCTh TMCHHMILIMHBI «Teopusi BEpOSTHOCTEI» COCTABIISIECT S5 3a4eT-
Heix equnu (nanee — 3E) (180 yacos):

1.6 O0beM JUCUMIIJIMHBI M BUIbI Y4e0OHOM 1eATeIbHOCTH

O0beM IUCHUIUIHHBI M BUbI YU4e0HOI AesiTeIbHOCTH (0uHast popma 00yueHus )

Buj yueOHoii padoThl Bcero yacos Cemectp S
OO0m1as TpyA0eMKOCTh 144 144
AyauTOpHBIE 3aHATHS 72 72
Jlexuun 28 28
ITpakTrueckue 3aHATHS 44 44
CamocTosTenpHas pabora 72 72
Bu nTOroBOro KOHTpOIIS - 9K3aMeH

2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHUE
2.1 Ouynas ¢popma 00y4eHust

YyeOHo-TeMaTHYECKHIi IIJIaAH

AyAUTOpHBIE 3aHATHS Camocros-
HaumenoBanue Bcero
Ne I[IpakTuyeckue | TeJbHasA
TeM (pa3aesioB) 4acoB Jlekunu
3aHATHS pabora
PA3JIEJI I. Cayuaiinbie co-
A y 68 12 22 34
ObITHS.
1. | Hcropus pa3BuTHs T€OpUU 5 1 i 1
BEPOSITHOCTEM.
2. | OCHOBHBIE TIOHATHS TCOPHH
" P 22 3 8 11
BEPOSITHOCTEM.
3. TeopeMsbl ClIOXKeHUs U
YMHOXEHHSI BEPOSITHOCTEN U 16 2 6 8
WX CJICJICTBHSI.
4. [ToBTOpEHME UCTIBITAHUH. 24 4 8 12
5. | Axcuomaruyeckoe nocrpoe- 4 5 ) 5
HHE TEOPHH BEPOSATHOCTEN.
PA3JIEJ Il. Cnyuaiinbie
A y 60 12 18 30
BEJIHYNHBI.
6. Bunpel ciiyyaliHbIX BEJIMUYHH.

OyHKIUSA pacrpeeIeHUst
BEPOATHOCTEW U IUIOTHOCTh
pacrpeiesieHust BEpOsSTHO- 28 6 8 14
CTEH CIIy4ailHOU BEJIIMYMHBI.
OCHOBHBIE YHCIIOBBIE XapaK-
tepuctukn CB.

7. | HopmanbsHoe pacrnpezerne-
HHC.

10 2 3 5

3aKkoH OOJBINUX YUCEIL. 10 2 3 5

JIByMepHbIE cily4aiiHbIe Be- 12 2 4 6




JTUYHHBL.
PA3EJI lll. Cayuaiinbie 16 4 4 8
NPOLECCHI.

10.| OcHoBHBbIE NPEACTABIEHUS.

MapKOBfJKI/Iev IPOLIECCHI. 16 4 4 8
IIpocreiimumii mOToK
COOBITHH.
JK3aMEH 36
UTOIro 180 28 44 72
NHTepakTHBHOE 00yYeHUE MO TUCIHUIINHE
HaunmeHoBaHue Bun ®opma Koa-
Ne UHTEPAKTUBHOI'O BO
TeM (pPa3aesioB) 3aHATHS
3aHATHSA 4acoB

1. | Pazmen 1 «Ciy4aiinbie COOBITHSIY paboTa B MaJIbIX 6

rpymmax

2. | Paznmen 2 «CiydaiiHbIC BETHIHHBD) Pabora B MmasbIx 6

rpynmax

3. | Pazgen 3 «Cny4aifHbIe TPOIIECCHI» paboTa B MaJbIX 2

rpynmax

UTOrO 14

3 COAEP)KAHUE TEM (PA3JIEJIOB)

PA3JIEJI |. COIYYAWHBIE COBBITUA

Tema 1. Hcmopus passumus meopuu _8eposmuocmel

OcHOBHBIE 3Tanbl Pa3BUTHS TEOPUN BEPOATHOCTEN. Bkiaa pycckoil MaTeMaTUuecKOn MIKO-
JIBI B pa3BUTHE TEOPUU BEPOSITHOCTEH.

Tema 2. OcHogHble noHamus meopuu 8eposmHocmel

Wcnpitanusa u coObitusi. Buasl ciydailHbIX cOObITUH. COOTHOILIEHUSI MEXY COOBITHSIMH.
[Tonnas rpymnmna coosiTuii. Kitaccudeckoe omnpenenenue BeposTHOCTH. CTaTUCTUYECKOE Ompeie-
JieHue BeposiTHOCTH. ['eoMmeTprueckoe onpe/iesieHue BEpOSITHOCTH.

Tema 3. Teopembi cLOHCEHUSA U YMHONUCCHUS 8EPOSMHOCEN U UX Ce0CMBUs

Teopema CIOKEHHUSI BEPOSITHOCTEH. Y CIIOBHBIE BEPOSITHOCTH. TeopeMa yMHOXEHHUS BEpPO-
aTHocTei. CBOMCTBA HE3aBUCUMBIX COOBITHIA. [lomapHas HE3aBUCHMOCTh COOBITHI M HE3aBHCH-
MOCTh B COBOKYITHOCTH. [IpoTHBOMONIOKHBIE COOBITHS. BEpOATHOCTD TOSIBIICHUST XOTSI OBl OJTHO-
ro coObiTus. [TpuHIMIT TPaKTHYECKON HEBO3MOXKHOCTH MAaJIOBEPOSTHBIX cOoObITHI. DopMmyna
noaHoi BepositHocTh. Dopmyinsl belieca.

Tema 4. [loemopenue uchvimanuii

[ToBTOpHBIE He3aBucuMBbIe ucnbiTaHus. Dopmyna bepuymnu. JlokanbHble MPUOTMKEHUS
dbopmynsl beprymnu: Teopema [lyaccona, nokanpHas Teopema Jlamnaca. HTerpagpHas Teopema
u ¢opmyina Jlamtaca. BeposTHOCTh OTKJIOHEHHSI OTHOCHTEIIBHON YaCTOThI OT TTOCTOSTHHOW BEPO-
ATHOCTU B HE3aBUCUMBIX UCTIBITAHUSX.

Tema 5. Axcuomamuueckoe nocmpoeHue meopuu 6eposmHocmen

[Tonsatue anreOpsl cOOBITUH, CUTMa-anreOpbl COOBITUH. AKCHOMBI, ONMPEIEISIONINE Bepo-
ATHOCTh cOOBITHsI. CBOMCTBA, CleAyIomHe U3 akcuoM. CBOMCTBO HEMPEPHIBHOCTH BEPOSITHOCTH.
Bo03M0XXHOCTb 3aMEHbI aKCHOMBI CYETHOM aiIUTUBHOCTA CBOMCTBOM HEMPEPHIBHOCTH BEPOSITHO-
CTH.




PA3JIEJI II. CJIVYAMHBIE BEJIMYWHBI

Tema 1. Budel cnyuatinvix eenuuun. Dyukyus pacnpedeieHus 8eposmuocmert u niom-
HOCMb_pacnpeodeienus. 8eposmHocmett cav4aunou genudutvl. OCHOBHble YUCTI08ble XapaKmepu-
CIUKU CTIYYAUHBIX eTUYUH

[lonsTue ciydaiiHON BenU4MHBI. J[MCKpETHBbIE Cily4aliHblE BEJIUYMHBI. 3aKOHBI pacrpese-
nenus JICB. bunomuansHoe pacnpenenenue. Pacnpenenenue Ilyaccona. I'eomerpuueckoe pac-
npeneneHue. I'unepreomerpudeckoe pacnpeaeneHue. OyHKIUSA paclpereiaeHus] BEpOSITHOCTEN
CB u ee cpoiictBa. [ImoTHOCTh pacnpeneneHus BeposiTHOcTe HempepwsiBHOM CB, cBoiicTBa
MJIOTHOCTU BEPOSITHOCTH. BEpOATHOCTHBIN CMBICI IJIOTHOCTU BEPOSTHOCTH. PaBHOMEpHOE pac-
Ipe/eIICHHE.

Matemaruueckoe oKuJaHue IUCKpeTHOW U HenpepbiBHOW CB, ero cBoiicTBa. BeposrHocT-
HBI CMBICJI MaTeMaTH4YeCKOro oxujanus. Jlucnepcusi nuckpeTtHod u HenpepbiBHOW CB, eé
cBoiictBa. CpenHee kBaapaTtudeckoe oTkioHeHue CB. MaTemarnueckoe 0XuaaHue U JUCIIEPCUs
CB, umMeronux pacnpenenenus: 6uHomuanabHoe, [lyaccona, paBHOMepHOe.

Tema 2. Hopmanvhoe pacnpedenenue

[InoTHOCTh BEPOSATHOCTH HOpMaibHO pactpeaesieHHod CB. YucnoBble XapaKTEpUCTHKU
HOpMasbHO pactpeneneHHol CB. ['paduk naoTHOCTH BEpOSITHOCTEN HOPMaJIbHO paclpeseleH-
Hoil CB. BepostHocTs nonaganus CB B 3agaHHbIi MHTEpBai. BeposSTHOCTh OTKJIOHEHHSI HOP-
ManpHOM CB oT matemaTudeckoro oxupanus. [IpaBuno tpex curm. LlenTpansHas npenenpHas
Teopema.

Tema 3. 3axoH boabuwiux yucen

[Tonstne o 3akoHe Ooipmmx uyucen. HepaBenctBo MapkoBa. HepaBencTBo UeOblmiena.
Teopema UeOrbimeBa u ee cnencteue. Teopema bepryiu u ee ciencteue (treopema Ilyaccona).

Tema 4. J[gsymepnvbie cryuatinbie 8e1UYUHbL

[lonsiTue o cucreme ciy4ailHBIX BeaM4MH. Matpuia pacrpezaenenus asymepHoit CB.
Oyukuus pacnpenenenus asymepHon CB u ee coiicTBa. [I0oTHOCTE pacnpeneneHust AByMep-
Hoil CB u ee cBoiictBa. KpuBsle perpeccun (yclOBHbIE MaTeMaTUYECKUE O0KHUJaHUA). 3aBUCH-
MbI€ U HE3aBUCHUMBIE CIIy4dailHble BEJIMUMHBI. UUCIOBBIE XapaKTEPUCTUKU CUCTEM JIBYX CIIy4ai-
HbIX BenuuuH. KoBapuanus. Koaddumment koppensiun.

PA3JIEJI I1l. CTYUYAMHBIE TTPOLIECCHI

Tema 1. Cnyuatinvle npoyeccol. OchogHble HOHAMUSL.

OcHOBHBIE TPEJCTaBICHUS O CIydalHbIX Ipoleccax. MapkoBckue mpouecchl. [Ipocreii-
IIUH TTOTOK COOBITHIA.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJIAA CTYAEHTOB 11O
N3YYEHUIO JUCHUITJINHBI

CortacHO y4eOHOTO IUTaHa OpraHu3ays yu4eOHOH AesTeabHOCTH 1o aucnuiuinHe «Teopust
BEPOSTHOCTEW» MpeaycMaTpuBaeT cleAyroure GopMbl: JEKIUs, MPAKTHUECKOE 3aHATHE, CaMO-
cToATeNIbHas paboTa, KOHTPOJIbHAA paboTa. YcClenHoe n3y4eHne Kypca TpedyeT OT CTYJEHTOB
MOCEIIEHUS JIEKIIMH, aKTUBHOM pabOThl Ha CEMHHApax, BBHINOJHEHHMS BceX Y4eOHBIX 3aJaHui
IIPENo1aBaresis, 03HAKOMJICHHS] OCHOBHOM U JIOIIOJIHUTENIBHON JIUTEPATYPOH.

Pabouas mporpamMma npu3BaHa oMo4b CTyAE€HTaM (PU3MKO-MaTeMaTHYecKoro (axkyabTeTa
B OpPTraHU3aIllM CaMOCTOSTEIBHOW pabOTHI MO OCBOSHHIO Kypca Teopuu BeposiTHOCTed. Ero
IpernoJilaBaHle UMEET IIeIbl0 JaTh OyaylieMy YYHMTENII0 MaTeMaTHKH OCHOBY TEOPETHUYECKOU
IIOATrOTOBKH, HGO6XOJII/IMOI7] AJIg aHaJIn3a U PECIICHUA MPAKTHYCCKUX 3a/iad, a TaAKXE JJIA IMPeI1o-
JTaBaHUA AJIEMEHTOB TEOPUHU BEPOSITHOCTEH B IIKOJIE.

VY4ebHo-MeToIn4ecKre MaTeprallbl 110 NOArOTOBKE MPAKTUUECKUX 3aHATUI CoepKar Iuia-
Hbl MTPOBCACHUA 3aHATHHN C YKa3aHHuEeM MOCJICA0BATCIILHOCTU PACCMATPUBACMBIX TCM, 3aJJdHUS
JUI PELIeHUs B TPYIIE U 3aJJaHus U1 CAMOCTOSITENIbHON paOOTHI.



7

B paGoueit mporpammMe InpencTaBieHbl IPUMEPHbIE BapUAHThl KOHTPOJIBHBIX U CaMOCTOS-
TEJIBHBIX pabOT, KOTOPBIE IT03BOJIAT IPOBEPUTH YPOBEHb YCBOCHUS U3YUYEHHOIO MaTepHala.

4.2 Metoauyeckue peKOMEHIAIMHU 10 MOAT0TOBKE K JeKIUSAM

Kypc nexumii cTpouTcs Ha OCHOBE YETKUX MOHATUN U (OPMYIMPOBOK, TaK KaK TOJIBKO
IIPU TaKOM IOXO0/I€ CTYJEHTHI IPUOOPETAIOT KYIbTYPY a0OCTPAKTHOTO MBILUICHUS, HEOOXOIUMYIO
JUTSL BBICOKOKBITM(DUIIMPOBAHHOTO CIICIIUAIMCTA B JTFOOOW OTpaciy 3HAHWH, a Takke Ha pazbope
TUIIOBBIX 33/1a4 U aJrOpUTMOB X pemieHus. Heobxonumo nzberatb MEXaHMYECKOTO 3alMChIBa-
HUS TEKCTA JISKIIUU 0€3 OCMBICITTUBAHUS €TI0 COJCPIKAHUSI.

4.3. MeToan4yeckre peKOMEH/IAIUU 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHAM

[Ipu moAroToBKE K MPAKTUUECKUM 3aHATHUSIM CTYIEHT JOJKEH MPOCMOTPETh KOHCHEKTHI
JEKIUH, PEeKOMEHIOBAHHYIO JIUTEPATypy IO JaHHOH TeMe; MOATOTOBHUTHCA K OTBETY Ha KOH-
TPOJIbHBIEC BOITPOCHI.

[Ipu u3yyeHnn Te0pun BEPOATHOCTEH MOJIE3HBI CIEAYIONINE PEKOMEHIAINH:

o [Ipu BBIYKCICHUU KJIACCHUYECKOM BEPOSITHOCTH CJEAYET NEWCTBOBATH IO MPEIIO-
JKEHHOU B JIEKLIMOHHOM MaTepHalie cxeMe. 3aTpyAHEHUs MpU BBIYUCICHUU KJIAaCCUYECKOW BEpo-
STHOCTH Yallle BOSHUKAIOT M3-3a HeyMeHUs U EpPSHIIUPOBATH UCIIBITAHUE U COOBITHE, KOTOPOE
JOJKHO TIPOM30MTH B pe3ysbTaTe HCHbITaHUsS. Takke clieAyeT MOBTOPUTH AJIEMEHThl KOMOMHA-
TOPWKH, 3HAHUE KOTOPHIX HEOOXOIUMO JJIsI OTHICKAHUS OOIIero Yrcia CaydaeB M YHclia Cllyda-
eB, OJIarONpUSITCTBYIOUINX MOSBICHUIO COOBITHS.

o [Ipu npeacTaBiaeHUU COOBITHA B BUI€ KOMOMHAIIMM HECKOJIBKUX COOBITUN HEOOXO-
JUMO «IIPOTOBAPUBATH)» 3aIMKChIBAEMble KOMOMHAIIMHN: BMECTO JIOTUYECKOM CBSZKU «H» MEXKIY
COOBITHUSIMH CTaBUM 3HAK YMHOXEHHUS, BMECTO «UJIN» - 3HAK clIokeHUs1. [Ipu BeIYMCIeHHN BEpo-
ATHOCTH CYMMBI COOBITUI MPOBEPsIEM claraéMble Ha COBMECTHOCTb, a MPU BBIYMCICHUU BEPOAT-
HOCTH TIPOU3BEACHUS COOBITUHN. IPOBEPSEM COMHOKHUTEIHN HA 3aBUCUMOCTb.

o [Ipu BBIYMCIIEHNH BEPOSTHOCTH YHCJIA YCIIEXOB B CEPUM U3 HE3aBHCUMBIX HCIIBITA-
Hul bepHymm Takxke ciemayeT MpuaepKUBaThCsl CXeMbl perieHus. Cienyer oOpaTuTh BHUMaHUE
Ha TO, YTO BEPOSATHOCTH yCIieXa B OAHOM UCIBITAHUH HUKAK HE CBSI3aHA C YMCJIOM HCIIBITaHUM.

o [Tpu BBIOOpE POPMYIIBI JIJIs1 BBIYUCIICHUSI BEPOSTHOCTH YHMCJIA YCTIIEXOB B CEPUU U3
HEe3aBUCHUMBIX wHchbiTaHuil bepHymnmun (bopmymna beprymnu, nokanbHas ¢opmyna Myaspa-
Jlannaca, hopmyna Ilyaccona, unrerpanbnas gopmyna Jlaruiaca) cienyeT Xopoio 3HaTh yCIo-
BHUS TEOPEM, U3 KOTOPBIX BHITEKAET Ta WU WHAs (GOpMyIia; TaK)Ke MOKHO MOJB30BATHCS CXEMOH,
MIPEJIOKEHHON B JIGKITMOHHOM MaTepuale.

o Crnenyer mHOMHUTB, YTO 3aJI0T YCIEHIHOTO pEUIeHUs 3a7a4 B TEOPUHU BEPOSTHOCTEHN
— XOpoIllee 3HaHUE TEOPETUUECKOTO MaTepHuaa.

4.4. MeroanuyecKkue yKa3aHusi K CAMOCTOSITEIbHOM padoTe CTyIeHTOB
Jlist yCHenHoro yCBOSHHs JUCIUIUIMHBI He00X0/1uMa MpaBHIbHAs OpraHu3alys camo-
CTOSITEIBHOM pabOTHI CTY/IEHTOB. JTa paboTa JOKHA COJIePKATh:

—peryJsipHyIo (eXeHelleNbHYI0) MIPOpPadOTKY TEOPETHUYECKOTO MaTepuana 1o KOHCIEKTaM
JEKIUH 1 pEKOMEHI0BAHHOM JINTEPATYPE;

—pEryJsipHYyIO (€XKEeHeeIbHYI0) MOATOTOBKY K MPAKTUYECKUM 3aHATUSAM, B TOM YHCIIE BbI-
MMOJTHEHNE JOMAIITHUX 3alaHuM;

—MOATOTOBKA K KOHTPOJIbHOM paboTe U ee YCIEeIHOE BBIIOJIHEHHE.

B kauectBe oOpasia penieHus 3a1ad cieayer Opath Te peleHusl, KOTOpble MPUBOAUIIHICH
npenojaBaTesieM Ha JEKUUSAX WIM BBIMOJHAJIUCH HA MPaKTHUYEeCKUX 3aHsATusX. [Ipu mossrenun
KaKHX-TM0O0 BONPOCOB ClIeAyeT 0OpaIaThCs K MPeroaBaTellio B 4achl ero KoHcyabTauuit. Kpu-
TEepHEM KauecTBa YCBOCHHS 3HaHUN MOTYT CIY>KUTb aTTECTAI[MOHHBIE OLIEHKH MO TUCIUILINHE U
TEKYIIHE OLEHKH, BBICTaBIISIEMbIE IIpENoOJaBaTesieM B TeueHue cemectpa. [Ipum moaroroske k
KOHTPOJIbHON paboTe Mo onpeAeNeHHOMY pa3felly AUCHMIUIMHBI MOJE3HO BBIMHCATH OTACIBHO
Bce (hOpMyIIBI, OTHOCAIIMECS K JTAHHOMY pasfielly, ¥ BCE HCIIOJIb3yeMble B HUX 0003HaueHHUs.
Takxe mpu MOATOTOBKE K KOHTPOJIBHOU paboTe cieAyeT MPOCMOTPETh KOHCTIEKT MPAKTHUYECKUX
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3aHSATUN U BBIACIUTH B MPAKTUUYECKUE 3a/JaHMsI, OTHOCSIIUECS K JaHHOMY paszzaeny. Eciu 3ana-
HUS Ha KaKHe—TO TeMbl He ObLIM pa300paHbl Ha 3aHATUAX (WM PelIeHUs] KOTOPBIX OKa3allucCh HE
MOHSITBIMU), CIIEAYET OOPATUTHCSA K y4eOHOU IuTepaType, peKOMEHI0BaHHOM MpernoiaBaTeieM B
KayecTBe MCTOYHUKaA cBeleHMil. [loe3HO mpu MOAroTOBKE K KOHTPOJIBHOUW paboTe caMocTos-
TEJIbHO PEIINTh HECKOJIbKO TUITMYHBIX 33JJaHUM 110 COOTBETCTBYIOIIEMY pa3jeny. B kaxmom ce-
MeCTpe IpeycMaTpUBAETCS MPOBEACHHUE OJIHON KOHTPOJIBHOM PabOTHI.

4.5. MeToanueckne yKa3aHus K 3K3aMeHy

ITonroToBKy K 3K3aMeHy HanOoJiee PallMOHAIbHO OCYIIECTBIIATh IIyTEM MOBTOPEHUS U CH-
CTeMaTH3aIH Kypca MaTeMaTUYECKOTO aHaJIM3a ¢ TIOMOIIBI0 KpaTKUX KOHCIEKTOB. IIpu pabote
C TEOPETUYECKUM MaTepHalloM CTYICHT JIOJDKEH YSACHUTh HauOoJiee BaKHbIE UAEU KAXKAOH Te-
MBI, YMETh TOJIH30BATHCS OCHOBHBIMH IMOHATHSIMHU U YTBEPKIACHUSAMH (3HATh UX (POPMYIUPOBKH,
JIEMOHCTPUPOBATh UX HCIIOJIb30BaHHE Ha MPHUMEPAx, NOHUMAaTh YCJIOBUS INPUMEHEHUS H T.1.).
Kak npaBuio, kaxxaas TeMa, U3y4eHHas B paMKax Kypca T€OpPHHM BEPOATHOCTEH, CONEPIKUT Pl
OCHOBHBIX 3aJa4, IPMEMAaMH U METOJaMH PELICHUs KOTOPBIX JODKEH BIAIETh CTYJCHT.

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSITeIbHOI padoThl
CTYJA€HTOB MO IMCUMILINHE

KosaunvecTBO
4acoB, B
D opMBbI/BHIBI i
HaumenoBanue . COOTBETCTBHH C
Ne CaMOCTOSITEJILHOM
pa3naesa (Tembl) yueOHo-
padoTbI
TeMaTHYeCKUM
MJIAHOM
Pazjen |. Cyuaiinbie coObITHS
1. Tema 1. Ucropus pa3BuTus T€O- KoHCIIEKTHPOBaHKE JIOTIOTHUTETb- 1
pUH BEPOSITHOCTEH. HO JIUTEPATy bl
2. IToaroroBka K NpakTUYECKUM
3aHITUSIM. BeinmonHeHnue fo-
Tema 2. OCHOBHBIE TIOHSITUS TEO- MalHux pabot. Pabora co 8
PUH BEPOSTHOCTEHA. IIKOJBHBIMH YYEOHUKAMHU
CamocrosrensHas paboTa 1Mo Teme
«Knaccuueckoe onpeseneHre Bepo-
SITHOCTHU»
3. IToaroroBka K NpakTUYECKUM
3aHITUSIM. BeimonHenue fo-
Tema 3. TeopeMsl CiOXeHU U MaiHux paGot. PaGora co
YMHOXKCHUS BEPOATHOCTEH U X MIKOJIbHBIMHU YU€OHUKAMH. 8
CJICACTBHA. CamocTtosTenpHast paboTa 1o Teme
«TeopeMbl yMHOKEHHUS U CIIOKEHUS
BEPOATHOCTEN»
4. [ToaroroBka Kk MpakTUYECKUM
Tema 4. 3aHATHUSAM U J1a00paTOPHBIM
[ToBTOpEHME UCTIBITAHUH. padoTam. Beimossenue 1o- 12
MaIrHux padoT.
BrimosaeHue 1abopaTopHBIX paboT
10 TEMC ((HOBTOpeHI/IC HCITBITAaHUI
S Tema 5. Akcuomatuueckoe 1o- KoHncnektupoBanue yueOHH- 2
CTPOCHUE TEOPUHU BEPOATHOCTEM. KOB
6. [ToaroroBka K MPaKTUYCCKUM
Tema 6. ['eomeTpuueckas BeposT- A P
3aHATUAM 3
HOCTb
CamocTtosrenbHast pabota «I'eo-




METPHUUYECKOE OTIpPeICTICHIE BEPOST-
HOCTH»
Pa3gea |l. Cayyaiinble BeTHYHHBI
7. [ToaroroBka K mpakTHYECKUM
Tema 1. Bunpl ciiyqaiiHbIX BeJu- 3aHATUAM. Beinonnenue no-
yuH. OyHKIMs pacnperencHus MaIHAX PaboT.
BEPOSITHOCTEN U INIOTHOCTH pac- KoncnekrupoBanue y4eOHH- 14
NpeeeHUs] BEpOSITHOCTEN Clly- KOB
qaiHoM BenuuuHbl. OCHOBHEIE PaboTEI CTYACHTOB B MallbIX IpyI-
yucaoBbie Xapaktepuctuku CB. max o TeMam «/HCKpETHBIC C1y-
yaliHble BEJIMUMHbD», «Henpeppis-
HBIC CJTYUaWHBbIC BEJIUIUHBD)
8. [ToaroroBka K MpakKTUYECKUM
3aHATHSAM. BEIIOIHEHUE 10-
Tema 2. HopmanbsHoe pacnpese- MAIIHUX paGoT. 5
JICHUC. paboThI CTYICHTOB B MAJIBIX TPYII-
nax no reMe «HopmanbsHoe pacnpe-
JCIICHUEC»
9. [ToaroroBka K MpakKTUYECKUM
Tema 3. 3aK0H OOJIBIINX YKCEIL. 3aHITUSIM. Beimonnenwne no- 5
MalrHuX padoT.
10. [ToaroroBka K NIpakTHYECKUM
Tema 4. JIBymepHbIe c1ydailHbIC 3aHATHAM. BbINOTHEHKE 110-
BeIMUMHEL MaIIHuX padoT. 6
WnpuBuayaneHas paboTa 1o Teme
«CryJaifHple BETUIUHBI»
Paznea 111.Cayyaiinble mpouecchl
11. Tema 1. OCHOBHBIE IPECTABIIE- IToaroroBka K NpakTUYECKUM
HHsS. MapKOBCKHE MPOLIECCHI. 3aHATHIM. BEmMOTHERKE 710- 8
[TpocTeiimii TOTOK COOBITUH. MaITHHX paboT.
UTO1ro 72
5 TPAKTUKYM 110 JTUCHUITJIUHE
Paznen |. Cayuaiinble cCOOLITHSA
Tema 2. OcHOBHBIE NOHSATHSI TEOPHH BEPOSITHOCTEMH
IpakTuyeckoe 3ansaTue Ne 1 «CoObiTus. [deiicTBus HaJ COOBITUAMI
1. CobbiTHe A — «TOSIBICHHE 6 OYKOB MPH OPOCAHUM UTPATBLHONU KOCTH, cooObiTHE B —

«I10ABJICHUC OT KOCTHY». B ueM cOCTOUT cOOBITHE

AUB, ANB?

2. IIpousBosnbHO BBIOMpaeM JBa uucia. CoObiTHe A — «BBHIOpaHHbBIE YHMCIIA
JIBYM», COObITHE B — «BBIOpaHHbIE YMCIAa  KPAaTHBI TPEM).
AUB?

3. Paccmotpum coObITHS: A — «10sIBIEHUE HEYETHOI'O YMClIa OYKOB MpU OpOCAHUU KY-

Ouka», B — «HEMosBIEHHE TPEX OYKOB MpH OpocaHnu Kyouka», C — «HEMOSBICHUE MATH
OYKOB NpHU OpocaHuu KyOuka», D — «mOsIBIEHHUE YETHIPEX OUYKOBY. B uem cocrosT coOBI-

ms: ANBNC, AND, D, CNB, CUB?

4. Typuct u3 myHKTa A B MyHKT B MOXeT momacte AByMS TOpOTaMH. O0603HaYUM CO-
OBITHSL: A1 — «TypHUCT NOILIET IEPBOU TOPOTrOi», A2 — «TypHUCT IOIIET BTOPOH JOPOTOil».
N3 nynkTa B B mynkT C BeayT Tpu noporu. O603HAYMM COOBITHSA: B1 — «rypuct nomen nep-

2 10 6 04YKOB MpH OpOCaHUU UTPATBHOMN

KpaTHBI
B uem cocrosatT coObitug A B,
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BOM IOpOron», B2 — «TypHCT IOLIEN BTOPOR AOPOron», B3 — «TYpPUCT IOLIEN TPEThEH JI0-
poroii». [TpumeHsist MOHATHS 0ObETUHEHUS U MEPECEUCHUs, a TaK )K€  MPOTUBOMOJIOKHOTO
coObITHS, MOCTPOITE COOBITHA, cOocTOSIIME B TOM, 4TO: 1) oT A 1o B oH BbIOpan nopory
Hayraj, a oT B no C oH momen TpeTbedt goporoi; 2) or A 10 B oH mormen nepBoii 40poroi, a
ot B o C — noporoii, BeiOpanHoii Hayras; 3) or A 1o B oH momren He mepBoi Aoporoi, a ot B
1o C — He TpeTheid; 4) on gomen ot A go C.

5. Hayrag otoOpaHHas JeTalib MOKET OKa3aThCs WM MEpBOTro copTa (coObiTHe A), wWiH

BTOPOTO (cobbriTne B), wmm Ttperbero (coowbitue C). B dWem cocTosST COOBITHS:
AUB, AUC, ANC~?
6. CopasemuMBel 1M PaBEHCTBA: a) A U B=4A UB,

6) AUBUC=4ANBNC, 1 AUBUC=4NBNC.

7. Ilycts A, B u C — ciyuyaiiHble COOBITUS, BBIPQ)KEHHBIC 3JIEMEHTAPHBIMU COOBITUAMU

OJTHOTO H TOTO K€ MPOCTPAHCTBA DJIEMEHTAPHBIX COOBITHNA. 3aNUIINTE TAKHE COOBITHS:
a) MPOM30IIO TOJIBKO A, ) MPOU3OIILIO OJHO U TOJIBKO OJIHO M3 JIAHHBIX COOBITHUM, B) IPO-
M30IIIO JIBa M TOJBKO JIBA M3 JAHHBIX COOBITUH, T) MPOM3OILIH BCE TPU COOBITHSI, 1) TIpo-

M30IILIO XOTsI ObI OJIHO M3 JAHHBIX COOBITHIA, €) MPOU30ILIO0 HEe 0oJiee IBYX COOBITHH.
8. CobObiTHE A 03HAYaeT, YTO XOTs ObI OJJHA U3 UMEIOMIUXCS 15 ANMEKTPHUUECKUX JIaMIIOYEeK

HecTannapTHas. Uto o3HavaeT cobbiTHE A ?

9. Kakue u3 crienyromux nap coObITUN MPOTUBOIOJIOXKHBI: 1) 9K3aMeH CTYAEHTOM CliaH
Ha «OTJIMYHOY; CIAaH Ha «HEYJIOBJICTBOPHUTEILHOY, 2) MOSBICHHUE IIECTH OYKOB IPH OpOcaHun
UTpaJIbHOTO KyOUKa; MOSBICHHE OJTHOTO OYKa, 3) MpU ABYKPATHOM OPOCAHHHM MOHETHI JIBAXKIbI
nosiBWICA rep0; XOTs ObI OJIMH pa3 MOSBUJIACH PelKa?

10. Kakue u3 cnemyroniux coObITHII HECOBMECTHBI, a KaKMEe COBMECTHBI: 1) A — BBINANo
YETHOE YHMCJIO OYKOB, B — BBINMAJIO HEUETHOE YUCIIO OYKOB; 2) A — BBINIAJIO0 HEYETHOE YHCIIO OY-
KOB, B — BbINasno 4yucio o4koB, KpaTHOe TpeM; 3) A - BBINAIO0 MPOCTOE YUCIIO OYKOB, B - BHIMAIO
YETHOE YUCIIO OYKOB?

HpaKTI/I‘{eCKOC 3anaTue Ne 2 «Knaccuueckoe onpeaecjicHue BEPOATHOCTH>

1. MoHeTra UCKpUBIICHA, IOATOMY BEPOSITHOCTH BBIMAJACHUS HMUGPHI BTpOe OOJIBIIE BEPO-
SATHOCTH BbINIaJIeHUs repOa. YeMy paBHbI 3TH BEPOSATHOCTHU?

2. UrpampHast KOCTh HaJUTa CBUHIIOM, B PE3YJIbTAaTE YErO BEPOSITHOCTH BBIMIAJACHUS KaX-
JIOTO YKCclla OYKOB OOpaTHO MPOINOpIMOHAbHA 3TOMY 4Mciy. Haiinute BeposiTHOCTHOE Mpo-
CTPaHCTBO JJISl 3TOTO UCTIBITAaHUS.

3. BeposTHOCTB BRIUTpHIIIA TAPTUHN B IIAXMAThl MacTEpPOM A y nepBopaspsIHuKka B BTpoe
00JIbIIIE BEPOSITHOCTH TOTO, YTO MApTHUsl KOHUUTCS BHUYBIO, @ BEPOSTHOCTh HUYEHHOIO HCXoaa
BJBO€ OOJIbIlle, YeM Mpourphllnia mMactepa. Haliqute BEpOSTHOCTHOE MPOCTPAHCTBO YIS ATOTO
UCIIBITAHUS.

4. Mama 1 Mumia XoTAT onpeAeanTb, KTo OYAET MbITh CETOHS MOCYly, CIAeIyIOIUM 00-
pa3oM: Kax/ablil U3 HUX OpocaeT KyOuK; ecl CyMMa OYKOB, BBIIABIIMX Ha JBYX KyOHKax, Oyner
HEUeTHOH, TO rmocyay OyaeT MbITh Maia, ecinu — yeTHo#, To Muma. Ho Muma pemmn, 4to To-
rJa ero MmaHChl MBITh Mocyny Oosbine. OH paccyxknaan TakuM oOpaszom: «Twi, Marma, Oynemns
MBITh TIOCY]Ty, €CJIN 00Illee YHCIIO OYKOB, BHINABIINX HA JBYX KyOuKax, Oyaer HedeTHbIM. Takux
ciydaes 1mTh: 3, 5,7, 9, 11. S 6yay MbITh Oocyay, €ciu 3To uyncio Oyaer yetHoe. Takux ciayda-
eB 1mecTh: 2, 4, 6, 8, 10, 12, To ecth 60nbmiey. [Ipas mu Muma?

5. Ha 5 xapToukax HamucaHo 1o oHo# mudpe u3 vHabdopa 1, 2, 3, 4, 5. Hayran BeiGuparot-
Csl OJIHA 3a JIpyrou /Be KapTouku. KakoBa BEpOATHOCTH TOrO, YTO YUCIIO HA BTOPOM KapTOUKe
OoJibIlie, YeM Ha TepBOi?

6. U3 msatu orpes3koB umHoM 1, 3,5, 71 9 Haynauy BeiOuparoT Tpu. KakoBa BeposSTHOCTb
TOT0, YTO U3 HUX MOXHO MOCTPOUTDH TPEYTOJIbHUK?



11

7. 3aMOK coAep KHUT Ha o011ei ocu 4 qucka, Kaxablil U3 KOTOPBIX pa3ziesieH Ha 6 CEKTOPOB,
OTMEYEHHBIX LUppaMu. 3aMOK MOXKET OBITh OTKPHIT TOJBKO B TOM CIIydae, €Clid BCE JUCKH 3a-
HUMAIOT OIpe/esICHHBIE TOJIOKEHHU OTHOCUTENFHO KOpPITyca 3aMKa, UX Iu(psl 00pa3yroT ompe-
JIeJIEHHOE YHUCII0, COCTABJIAIONIEE «CeKpeT» 3aMKa. KakoBa BEpOSTHOCTb OTKPBITH 3aMOK, YCTa-
HOBHB ITPOU3BOJIbHYIO KOMOUHAIHIO U(pp?

8. s mexypcTBa Ha Beuepe IyTeM KepeObeBKH BbleNseTcs S5 uesnoBek. Beuep nmpoBoaut
KOMUCCHS, B cocTaBe KoTopoi 21 roHoma u 2 neBymku. HaiiTu BeposTHOCTH T Oro, 4ro B
YHCIIO ACKYPHBIX BOMIYT 00€ IEeBYLIKH.

9. U3 xononsl (36 nuctoB) u3BieKaTcs 2 KapThl. ONpenenuTs BEPOATHOCTh TOTO, YTO
9T0 OyAyT: a) KapThl pa3HOW MacTu; 0) OJMHAKOBBIC KapThl pa3HOM MACTH; B) 2 Ty3a.

10. Yerbipem urpokam pasgaeTcsi MOpoBHY Koioaa u3 36 kapt. Onpenenure BEposSTHOCTh
TOTO, YTO KaXKAbII UIPOK MOIYYUT KapThl TOJIBKO OJHOW MacTH.

11. Ha KHMXHOH TOJIKE TIPOU3BOJIBHBIM 00pa30M paccTaBieHbl 4 KHUTHU 110 TEOPHH BEPO-
ATHOCTEH U 3 KHUTHU 110 TEOPUU MHOKeCTB. KakoBa BEpOSTHOCTb TOT'O, YTO KHUTH 10 OAHOMY U
TOMY K€ MPEIMETY OKaKYTCS pAIoM?

12. B smuke nexart 13 3enenbix, 10 KpacHbIX U 7 CUHMX OJAMHAKOBBIX Ha OIIYMb LIApPOB.
Haynauy BeiHEMarOT 8 mapoB. UeMy paBHA BEpPOSTHOCTH TOTO, YTO BBIHYJIM 3 3€JICHBIX, 2 Kpac-
HBIX U 3 CHHMX ILIapa.

13. Ha xaproukax Hamucansl mudpsr 1, 2, 3,4, 5, 6, 7, 8 u 9. Hayran 6epyt 4 KapTOUKu |
BBIKJIQJIBIBAIOT UX B psil. KakoBa BEpOSATHOCTb TOrO, 4TO: 1) MOJYyYUTCA YETHOE YUCIO, 2) MOITY-
yuTcs yucio 12347

14. JleBATh CTYAEHTOB YHMBEpPCHTETa CIy4alHBIM OOpa3oM pacCesOTCS B OOLICKUTHU
[0 TPH YEJIOBEKa B TpeX KOMHarax. KakoBa BepOATHOCTH TOTO, YTO J[Ba MOCCOPHBIIUXCS CTY-
JIeHTa He OYyAyT KUThb B O/IHOM KOMHaTe?

IIpakTnyeckoe 3anaTne Ne 3 «Kiraccuueckoe onpenenenne BepossTHOCTH»

3auamue npoeooumcsa 6 unmepakmugHou ¢gopme. CmyoeHmvl pazougaromcs Ha mdaivle
2pynnvl U pabomarom co WKOIbHbIMU Y4eOHUKAMU U KOHMPOTIbHO-USMEPUMENbHbIMU Mamepua-
namu ona noozomosxku k EI'D U IT'HA. I[loobuparomcesa 3a0auu no meme «Knaccuueckoe onpeoe-
JleHue gepoamuocmuy O0Jisl pabomvl co wKoabHuKkamu. Pewenus 3adau obcyxcoaromes u 3anu-
CHIBAIOMCSL 8 COOMBEMCMBUN C MEeMOOUKOU nooayu mamepuana 6 wkone. B xonye zansmus
Kaxcoas Mauas 2pynna npeocmasisen ceor pabomy npenooasamenio.

HpaKTI/I‘{eCKOC 3anaTue Ne 4 «FQOMeTpI/I‘IeCKOC OIPEeaACJICHUE BEPOATHOCTH

3anamue nposooumcs 6 unmepaxmusHou ¢opme. Cmyoenmovl pazousaomcs Ha Mmavie
epynnul u pabomaiom no KApmoukam. B Konye 3anamus unu Ha KOHCYIbmMayuu cmyoeHmsl 3a-
wuwarom ceor pabomy nepeo npenooasamenem.

1. JIBa mapoxo/a JIOJDKHBI MMOJOUTH K OJTHOMY M TOMY ke nmpuyary. Bpems mpuxoma 060-
UX MapOX0JI0B HE3aBUCHUMO M PAaBHOBO3MOKHO B T€UEHME JAHHBIX CyTOK. OmpenenuTs BEposAT-
HOCTb TOTO, YTO OJAHOMY M3 TMapOXOAOB MPHUAETCA 0XXKHUJIATh OCBOOOXKIECHMS TIpHYaia, €eciu
BpeMsl CTOSIHKM IIEpBOIO I1apOX0Ja - OJMH 4ac, a BTOPOro — JBa 4aca.

2. Haynmauy BeIOMparoTCs JBa YMClia X U ¥ TaK, YTO CyMMa UX KBajapaToB MeHbIme 20.
KakoBa BepOSITHOCTb TOTO, YTO YUCIIO X OKAXETCS MO aOCONIIOTHOW BEIMYMHE MEHBIIE JBYX, a
YHCIIO Y OKAXETCS TIOJ0KHUTEIHHBIM, HO MEHBIIIE, YeM KBaJ[paT Yncia x?

3. Ha okpyxHocTtH paguyca R Haynauy nocrasiensl Tpu Touku A, B u C. KakoBa Bepo-
STHOCTB TOTO, YTO TpeyroJibHUK ABC oCTpOyroyibHbII?

4. Ha okpyxHocTH paanyca R mocraBiena touka A. KakoBa BeposTHOCTB TOTO, 4TO Opo-
IIEHHas Ha OKPYKHOCTh To4Ka B okakercst oT Touku A Ha paccTosHuu R?
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5. TlpoBomnoky mmmHO# 20 cM crubaroT B Hayaady BbIOpaHHOM TOuke. 3aTeM MPOBOJIOKY
crufaroT Tak, YTOOBI MOJYYUTh NMPSMOYTrOJIbHUK. KakoBa BEpOsITHOCTH TOTO, YTO ILJIOLIAAb MO-
Jy4EHHOTO MPSIMOYTOJIbHUKA OyzeT MeHblie 21 kB.cM?

6. Ha maxmartnyto mocky 100 pa3 Opocwin MoHeTy paauycoMm 1 cMm. B 64 cinyyasx MmoHeTa
LIEJIMKOM OKa3bIBAJIaCh BHYTPU KakOW-HUOYb KiIeTKU. OLIEHUTE pa3Mep OJHOU KJIETKH I1axmar-
HOU JIOCKH.

Tema 3. TeopeMbl CJI0KeHHSI 1 YMHOK€HNSI BEPOSITHOCTEH M MX CJeACTBHSI

IIpakTuyeckoe 3ausiTue Ne 5 nmo Teme «TeopeMbl €JI0KeHUsI H YMHOKEHUS BEPOSITHO-
cTei»

1. BeposiTHOCTB BBIMTpHILIA 10 OMIIETY OfHOM JoTepen pasHa 0,08, a mo Ounery npyroi —
0,09. KakoBa BepOsATHOCTb TOTO, YTO JIMIIO, KYHUBIIIEE [0 OJHOMY OMIIETY Ka)XJI0H JOTEepeu, Bbl-
urpaer no ooboum omneram?

2. BeposATHOCTh yNy4IlIEHUSI CIIOPTCMEHOM JMYHOTO JTOCTHXKEHHUS MO MPBDKKY C IIECTOM
paBHa 0,2. Yemy paBHa BEPOSITHOCTh TOTO, YTO OH YJIYUYIIUT CBOM pe3yJbTaT, €ClId €My Mpe/o-
CTaBJIEHA BO3MOXHOCTb IIPbIraTh JiBa pa3a?

3. BeposTHOCTD BBHIONHEHUST 0053aTEIBCTB 3a MEPBBIA KBApTaJl MO PeaIn3aluu TOTOBOM
OPOAYKIMH OAHUM 3aBojoM — 0,9, apyrum — 0,95. KakoBa BepOSITHOCTh TOTO, YTO XOTSI OBl OJIUH
U3 3aBOJIOB BBIIIOJHUT CBOM 0053aTEIbCTBA, €CIM OHU PEAIM3YIOT CBOIO NMPOJYKIUIO HE3aBUCH-
MO JIpyT OT apyra?

4. ITo mocce B CTOPOHY OEH30KOJIOHKU JIBUXKYTCS TpU MalllMHbl. BeposTHOCTH TOTO, 4TO K
OCH30KOJIOHKE TIOIhENIET AJIs 3alpaBKy nepBas MaiinHa, paBHa 0,7, BTopas — 0,3 u Tpethbs — 0,5.
HaiinuTte BeposiTHOCTH TOrO, 4TO K OEH30KOJIOHKE AJIs 3alpaBKU a) MOJIBbEAET TOJIbKO BTOpas
MaIinHa, 0) MoIbEAET OJIHA MAIIMHA, B) TIOBEIYT BCE TPH MAIIUHBL, T) MOJABEAYT HEe OoJiee ABYX
MaIITUH, /1) TOABENIET XOTs Obl OJJHA MaIIMHA.

5. KakoBa BepOSTHOCTb TOTO, YTO Hayaady B3sitas Apodb A/B, rae A u B — n-3HauHble

uensie yucna ( n=2,3,4,...), COkpaturcs Ha 2?

6. B sx3aMeHaloHHbIe OUJIETHI BKIIOUEHO MO JIBA TEOPETUUECKUX BOIIPOCA U OJIHA 3ajaya.
Bcero cocraBneno 28 OueToB, cofepkKaliux pa3Hble BONPOChl U 3a1aul. CTyIeHT MOArOTOBUI
TOJIbKO 50 TeOpeTHUeCKUX BOIPOCOB U CMOXKET PELIUTh 3a7auu K 22-Mm O6mieram. KakoBa Bepo-
SATHOCTB TOTO YTO, BBIHYB HayJauy OWJIET, CTyJJICHT OTBETUT Ha BCE BOIPOCHI?

7. JIBa cranka paOoTalOT HE3aBUCUMO JAPYT OT Apyra. BepostHocTh 6ecniepeboiiHoii pabo-
Thl B T€YEHUE Yaca Il nepeoro cranka pasHa 0,75, a misa Broporo — 0,8. KakoBa BeposITHOCTB
TOTO, YTO B T€UECHHUE yaca OyJeT: a) HapylIeHne B paboTe TOJBKO OHOTO CTaHKa; 0) HapylIeHue
B pa0oTe JBYX CTAaHKOB; B) HapylIEeHUE B paboTe XOTS Obl OJHOTO CTaHKa?

8. 10 yuacTHMKOB cOOpaHMs HOCST TaJOIIM OJMHAKOBOTO pa3Mepa. YXOois ¢ coOpaHus 10-
MOM, OHH BBIHYXJICHBI 0/ICBATh TAJIONIN B TEMHOM KOPHIOPE, TO3TOMY HE MOTYT OTIMYUTH CBO-
UX TajJoll OT 4yXuX. Yemy paBHa BEpOSATHOCTb TOTO, YTO KaXIbIi M3 Y4aCTHHUKOB COOpaHUS
BEpPHETCS JOMOW B CBOMX Trajiomax?

9.KaxoBa BepOsSTHOCTb M3BJI€Ub U3 KOJOJBI B 52 KapThl GUTYpy 000 MacTH WM KapTy
NUKOBOM MacTu? (purypoit Ha3zpIBaeTcs BajeT, Jama UIId KOPOJIb)

10. BeposTHOCTb HACTYIUIEHUS! COOBITHS B Ka)KJIOM OIbITe 0lnHaKoBa U paBHa 0,2. ONBITHI
MIPOM3BOJISATCS MOCIIENOBATEIBHO IO HACTYIUIEHHUS cOOBITHS. OmpenenuTs BEpOSTHOCTh TOTO,
YTO MPHUIETCS TPOU3BOANUTH YETBEPTHIN OIIBIT.

11. Tlycts p(AB) = %, p(g)z %, p(B) = % Haitute p(A + B).
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1 2
12.Tlyctp p(A) =—, p(B ) = 3 CoBMecCTHBI 11 coObITHS A 1 B?

2
13. JIBa OXOTHHKA CTPENSIOT B BOJIKA, MPUYEM KaXIBIH J1e1aeT o OJHOMY BeIcTpeny. Jlis
MEPBOr0 OXOTHUKA BEPOSATHOCTH nonaaanud B ueib 0,7, g sroporo — 0,8. KakoBa BeposiTHOCT
[IOIIaJJaHUs B BOJIKA?
14. BeposiTHOCTH 0€30TKa3HOM pabOTHI ISt A7IeMEHTOB 1, 2 M 3 Ha PUCYHKE COOTBETCTBEH-
Ho paBubI 0,3; 0,5 u 0,8. KakoBa BepoSTHOCTH TOTO, UTO IIETb OyaeT paboTaTh?

1

15. B kopoOke mmeercst 2 KpacHbIX, 3 CHHUX M 2 3e€JICHBIX KapaHpjamia. M3 Hee Haymgady
0e3 BO3BpALEHUS BHIHUMAIOT OJMH 3a JIPYTUM [0 OJHOMY Kapanjamny. HaiiTu BeposiTHOCTh TO-
ro, YTO KPACHBIMA KapaH JIall MOSBUTCS PAHbIIIE CUHETO?

16. 13 30 yyammuxcs IOHOIIECKOW CIIOPTUBHON IIKOJNBI 12 YeraoBek 3aHuMaroTcs 6acker0o-
aoMm, 15 — Boneitbomom, 5 — BomeitbomoM M 6ackeT00IOM, a OCTalIbHBIE — APYTUMH BHIAMH
cnopta. KakoBa BEpOATHOCTH TOTO, YTO HayAaudy BBHIOPAHHBIM CHOPTCMEH 3aHHUMAETCS TOJBKO
BOJICHOO0JIOM HIIM TOJIEKO 0ackeT00a0M?

17. v BeIMTpAET, €CIIM MOSBHUTCS XOTs OBl O1HA mIecTepka. KTo varie BeIrpbiBai?

IIpakTnyeckoe 3ansaTHe Ne 6 mo teme «@opmyia MoJiHOI BeposiTHOCTH. DoOpMYyIbI
Beiiecay

1. imeroTcst 1Ba OJIMHAKOBBIX AIIMKA C Iapamu. B mepBom simuke 2 6enbix v 1 depHbIit
mrap, Bo BTopoM — 1 Genblit u 4 yepHbIX mapa. Haynauy BEIOMpAIOT OUH SIIMK U BEIHUMAIOT U3
HETo

map. KakoBa BeposSTHOCTb, YTO BBIHYTHIN IIap OKaKeTCs OenbiM?

2. B mexe pab6oraror 20 crankoB. U3 Hux 10 — mapku A, 6- mapku B, 4 — mapku C. Bepo-
ATHOCTb TOT'O, YTO Ka4€CTBO JETAJM OKAXETCS OTJIIMYHBIM, ISl ’TUX CTAaHKOB COOTBETCTBEHHO
pana: 0,9; 0,8 u 0,7. Kako# mpo1eHT OTJIMYHBIX JIETaleH BBIITYCKAET 1I€X B 1IETIOM?

3. Ha xaproukax HamucaHbl OYKBBI, 00pa3yIoOIIHe CIOBO «KOMOWHATOPUKa», HO JIBE Kap-
TOYKHM U3 ATOro Habopa yrepsHsl. Haynauy m3Biekaercs ogHa kaprouka. KakoBa BepOATHOCTH
TOT0, YTO HA HEH OKa)keTcs ri1acHas OykBa?

4. B nepBoii ypHe coaepxutcs 10 mapos, u3 HUX § Genbix; BO BTopoil ypHe 20 mapos, u3
HuX 4 6enbix. U3 kax10il ypHBI Hay/1auy U3BJICKIH 110 OJHOMY IIapy, a 3aTEM U3 9TUX JIBYX IlIa-
POB Hay/auy B3sUIM OAMH map. HailTu BeposITHOCTB TOTO, UTO B3AT O€JbIil map.

5. Merotes 1Be ypHBL: B epBOM 3 OeNbIX mapa u 2 YepHBIX; BO BTOpOi 4 GenbIx U 4 uep-
HbIX. V3 IepBoii ypHBI BO BTOPYIO MEPEKIIAIBIBAIOT, HE TIIsIIs, 1Ba mapa. [locae 3Toro u3 Bropoi
ypHBI OepyT ofuH map. HailTh BEpOsITHOCTH TOTO, UTO 3TOT mIap OyaeT OebiM.

6. Ha pucynke m3o0paxena cxema jopor. TypucCTsl BRIILTH U3 TyHKTa O, BRIOUpAs TOpOTY

Hayranu. KaxoBa BCPOATHOCTH TOI'0, YTO OHHU MOIAAYT B ITYHKT A?
0]
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7. B kaxmol u3 Tpex YpH couxepkuTcs 6 uepHbIX M 4 Oenbix mapa. V3 mepBoil ypHBI
HayJady W3BJIEYEH OJMH IIap U IEPeNIOKeH BO BTOPYIO YpHY, IMOCIE€ YEro M3 BTOPOW YpPHBI
HayJady M3BJIEYEH OJIMH LIap U MEPENIOKEH B TPeThio ypHY. Hailtu BeposiTHOCTH TOTO, UTO 1IAp,
HayJauy U3BJICUCHHBII U3 TPETheil YPHBI, OKaXKETCS OeIIbIM.

8. Typwucr, 3201y AMBIINCH B JIECY, BBIIIET Ha MOJISHKY, OT KOTOPOH B pa3HbIE CTOPOHBI Be-
oyt 5 nopor. Eciu TypucT moWaeT mo mepBoit 10pore, To BEPOSITHOCTh BBIXOJIA €r0 U3 Jieca B
TeueHue yaca cocrasisier okoso 0,6; eciu o Bropoit — 0,3; ecinu mo tperbeit — 0,2; ecnu mo
yerBepron — 0,1; ecnu no msaToit — 0,1. KakoBa BEpOSITHOCTh TOTO, YTO TYPHUCT MOIIEN MO IMep-
BOI1 lopore, €clii 4epe3 yac OH BBILIEI U3 jeca?

9. Ha ¢abpuke, u3rotosismolieid 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 aAedekTHpIi? 2) CaydailHO BbIOpaH-
HBIH U3 IPOAYKIMH O0NT OKa3aics nedekTHbIM. KakoBa BEpOSATHOCT TOTO, YTO OH OBLIT IPOH3BE-
JICH MEepBOi1, BTOPOM, TpEThEeil MalIMHON?

10. IIpenmonoxum, uto 5% Bcex myxunH u 0,25% Bcex KEHIMUH AanbTOHUKH. Hayran
BbIOpaHHOE JHUIIO0 CTpajaeT AalbTOHM3MOM. KakoBa BepOATHOCTh TOTO, YTO 3TO MY>KUMHA?
(Cuurath, 4TO MYKUUH U KEHIIUH OAMHAKOBOE YHCIIO.)

11. Yucno rpy30BbIX MaIllUH, IPOE3KAIOUINX 110 I0CCE, HA KOTOPOM CTOUT OE€H30KOJIOHKA,
OTHOCHUTCS K YHMCITy JIETKOBBIX MaIIMH Kak 3:2. BeposTHOCTBH TOr0, yTO OYy/ET 3anpaBisThCs TPy-
30Bas MamuHa, paBHa 0,1; 11 JIerkoBOM MaIMHBI 3Ta BeposATHOCTh paBHa 0,2. K 6eH30K0I0HKE
nojabexasa s 3alpaBKu MalinHa. HaiiTu BEpOSTHOCTB TOTO, UTO 3Ta MallliHA IPy30Basl.

12. meetcs Tpu maptuu nerajneit mo 20 neraneit B Kaxaor. Yucao cTaHIapTHBIX JeTaneH
B [IEPBOIi, BTOPOH, TpeThel MmapTUsiX cooTBETCTBEHHO paBHO 20, 15, 10. 13 Haynauy B34To0il nap-
TUW HayJady HM3BJeuYeHa JeTalb, OKaszaBlascs craHiapTHoil. [locie Bo3BpalieHus aeTanu B
NapTUIO M3 3TOH K€ MapTUM BTOPUYHO HayJady U3BJIEKIU JETajlb, KOTOpas TAaKKe OoKa3ajach
cTanaapTHOU. HailTu BepOSTHOCTH TOTO, UTO JIeTalld OBUIH U3BJICUEHBI U3 TPEThEU MapTUH.

13. PemmnTe mpensiayniyto 3amgady, eciu MepBas U3BJIeUeHHAs U3 MapTHH JeTalb Ha3aa He
BO3BpAILAJIaCh.

14. Tpu crpenka nmpousBeNM 3ail, NPUYEM JIBE€ MMy MOpa3wiv MulleHb. HaliTu Beposr-
HOCTbh TOTO, YTO TPETUH CTPEJOK MOpa3ujl MUILEHb, €CIIM BEPOSITHOCTH NMOMAJAHHS B MUIIEHb
MEPBBIM, BTOPBIM U TPETHUM CTpeTKaMu cOOTBeTCTBeHHO paBHbI 0,6; 0,5 u 0,4. (I'mmotessr: Hi —
TPETUil CTPENIOK Mopa3ni MullleHb, H2 — TpeTHii cTpenok He rmomnain B MULIEHb. )

15. Onpenenutek BeposITHOCTH TOro, yTo 100 nammoyek, B3saThiIX Hayaauy u3 1000, okaxyTt-
Csl MCIIPaBHBIMH, €CJIM U3BECTHO, YTO YUCIIO UCHOpUYEHHBIX Jamnoudek Ha 1000 mTyk paBHOBO3-

100
C1000—«

MOoxHO oT 0 10 5. ( 100
C1000

K
~ 0,9" ; runoressr Hy — nMeeTcs x 6pakoBaHHBIX JaMIIouek) (oT-

Bet: 0,78)
16. Cm. 3agauy 15. 13 B3aThIX Haynady 100 naMriodek Bce oka3aauch UCIpaBHbIMH. Kako-
Ba BEPOSATHOCTH TOTO, yTo cpenu 1000 nammovex HeT HU 0/1HOM HeuctipaBHOWU? (oTBeT: 0,214)

IIpakTnueckoe 3ansitue Ne 7 «Teopembl cil0keHMSI M YMHOKEHHSI BepOSITHOCTe»,
«@Popmy.1a NOJTHON BEPOATHOCTH

3anamue nposodumcs 6 unmepaxmuerou ¢opme. CmyoeHmvl pazousaromcs Ha Majivie
2pynnol U pabomaiom co WKOIbHbIMU YUEOHUKAMU U KOHMPOIbHO-USMEPUMETbHBIMU MAMepua-
aamu 0 nodeomoexku k EI'D U I'HA. Iloobuparomces 3a0auu no meme 1a60pamopHotl pabomol
01 pabomwl co wikonvhukamu. Ocoboe sHumanue yoensemcs NOCMPOEHUI0 8ePOSIMHOCHHO20
oepesa npu pewieHuu 3a0a4. Pewenus 3a0au o6cysxcoaromes u 3anucbl8aromest 8 COOMeencmeuu
C MemoouKol nooauu mamepuaia 6 wkoie. B xonye zansmus xadxcoas manas epynna npeo-
cmasisiem ce0 pabomy npenooasamento.
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Tema 4. IloBTOpPEHNE OLILITOB

Ipakrnuyeckue 3aHaTHsA Ne 8 u 9 «IloBTOpEHHE ONBITOBY

1. B nekortopom npubope 10 mammn. s 1r060i gaMIibl BEpOSTHOCTh TOTO, YTO OHA OCTa-
HETCsl UCIIPaBHOM B TeueHue rojaa, paBHa a. KakoBa BepoATHOCTb TOr0, YTO: 1) B TeueHHe roja
OCTaHETCs UCIIPABHOM OJIHA JlaMIIa; 2) B TEYEHHE T'0Jla BBIMJIET U3 CTPOs OJIHA JiamMa; 3) B Teue-
HUE rojaa XOoTs Obl OJHA JIaMIia BBIMICT U3 CTPOs; 4) B TEYCHHUE TOJIa BBIMIYT U3 CTPOs OT 2 10 4
namn?

2. 3nenus HEKOTOPOIO MPOU3BOJICTBA cojiepkaT 5% Opaka. HailTu BeposiTHOCTH TOTO, YTO
CpeaH MATH HayraJ B3STHIX W3JENUIl: @) HET HU OJAHOTO MCIIOPYEHHOT0, 0) OyayT JBa UCIIOPYEH-
HBIX.

3. HaGmoneHusiMu yCTaHOBJIEHO, YTO B HEKOTOPOH MECTHOCTH B CEHTSIOpE B cpeiHeM OblI-
BaeT 12 noxmmBbIX JHEH. KakoBa BEpOSATHOCTH TOTO, YTO M3 CIYYailHO B3ATHIX B 3TOM MeECSIe
8 nHel 3 HSA OKaXKyTCs JT0XKIJIUBBIMU?

4. Jlns mpsiieHus CMEIIaHbl IOPOBHY OEINbIi M OKpalleHHbIN XJI0MmoK. KakoBa BEeposSTHOCTh
CpeIu MATH CIy4yallHO BHIOPAHHBIX BOJIOKOH CMECH OOHApYKUTh MEHEE JIByX OKpaIIeHHbIX?

1. Haiinure BEpOSTHOCTh OCYHIECTBICHHUS OT JIBYX JO YETHIPEX Pa3rOBOPOB IO TelIePOoHy
pyu HaOJIIOAEHUH IISITU HE3aBUCUMBIX BBI30BOB, €CJIM BEPOSTHOCTH TOTO, YTO PA3rOBOP COCTOUT-
c4, paBHa 0,77

2. Beol urpaere B maxmarbl ¢ paBHBIM IO CHiIe TapTHepoM. Yero ciemyer OONbIIe 0XKH-
JaTh: TPeX MoOe] B YeThIpeX MapTUSX WUJIH LIECTH M00el B BOCbMH MapTHsIX?

3. barapes mana 14 BeICTpenoB 1Mo 0OBEKTY, BEPOSTHOCTH MOMAJaHMsI B KOTOPHII paBHA
0,2. HaliTu HauBeposiTHEHIIIEE YUCIIO MONAJaHUM U BEPOSITHOCTh 3TOTO YKCIIa ONa aHMi.

4. Tlpu npoBeleHUH HEKOTOPOTO HCIBITAHUS BEPOSITHOCTH IMOSBIICHUS OKHIAEMOTO pe-
synbrara 0,01. Ckonbko pa3 HYKHO MPOBECTH UCIBITAHHUE, YTOOBI C BEPOATHOCTHIO 0,5 MOXKHO
ObLTO OBI OKUJIATH XOTS ObI OJTHOTO TIOSIBJICHUS ATOTO pe3ysbTaTa’?

5. BeposTHOCTH MONIy4eHHUsl yIa4HOTO pe3yiabTaTa IPHU MPOU3BOJACTBE CIOKHOTO XHMH-
YEeCcKOro omnbiTa paBHa 2/3. HailTu HauBeposiTHElIIee YUCIIO yIadHbIX OIBITOB, €CIIM 00lIee uX
KOJIMYECTBO PABHO 7.

6. BeposTHOCTH MOMagaHus B [EIb MIPH KaXJI0M BEICTpene u3 opyaus paBaa 0,8. Ckob-
KO HYXXHO MTPOU3BECTH BBICTPEJIOB, YTOOBI BEPOATHEUIIIEE YUCIIO MoNagaHui 0p110 paBHo 207

7. KakoBa BeposITHOCTH IOJIyuyeHHUs Ha dk3amMeHe He MeHee 70% MpaBHIbHBIX OTBETOB
MIpU POCTOM OTIaJIbIBAHUU HA 3K3aMEHE, COCTOSIIEM B ONPEIEIECHUN UCTUHHOCTH WJIU JIOKHO-
ctu 10 yrBepxaeHnii?

8. KonrtponbsHas paboTa COCTOUT U3 YEThIpEeX BOMPOCOB. Ha Kaxk/bIif BOIpOC MPUBEICHO
5 OTBETOB, OAMH U3 KOTOPHIX NMpaBUIbHBIA. KakoBa BEpOSITHOCTH TOTO, YTO MPH MPOCTOM yra/ibl-
BaHWU NIPABWILHBIN OTBET Oy/I€H JaH Ha TpU Bompoca?

9. Tpsmaunsmuna obcmyxuBaer 1000 BepereH. BeposTHOCTs 00pBIBa HUTH Ha OJHOM Be-
peTeHe B TeueHue oaHol MUHYTHI paBHa 0,004. HaiiTu BeposITHOCTh TOTO, YTO B TE€YEHUE OJHOU
MUHYTBI 0OpbIB IPOU30I/IET HA 5 BepeTeHax.

10. BeposiTHOCTH TOTO, YTO JIF00OI aOOHEHT MO3BOHUT HA KOMMYTAaTOp B TE€YCHHE Yaca,
paBHa 0,01. Tenedonnas cranuus oocayxkubaetr 800 abonenToB. KakoBa BEpoSITHOCTh TOTO, YTO
B TEUCHHUE Yaca MO3BOHAT 5 aOOHEHTOB?

11. Wmeercs obmecTtBo U3 500 vemoBek. HailTu BepoOSTHOCTH TOTO, YTO Y JIBYX YEIIOBEK
JIeHb pokJeHus npuaercs Ha HoBbii ro.

12. BepossTHOCTH MOSIBJICHUS ycCIieXa B KaxaoM umcrnbiTanuu paBHa 0,25. KakoBa BeposiT-
HOCTB TOT0, 4yTO TipH 300 HCTIBITAaHUSAX yCIIEX HACTYIHT: a) pOBHO 75 pa3, 0) poBHO 85 pa3?
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13. BeposTHOCTB TOTO, YTO Ha CTPAHUIE KHUTH MOTYT OKa3aThCs ornedaTku, paHa 0,0025.
IIpoBepsiercs kuura, cogepxamias 800 crpanuil. Haliiure BeposSTHOCTh TOTO, YTO C Ol€YaTKaMU
OKaXeTCs: a) 5 cTpaHull, 0) OT TpeX M0 MATU CTPAHUIL?

14. B mepBbIe Kaacchl JO0KHO ObITh IpuHATO 200 neteit. OnpenenuTs BEpOSTHOCTH TOTO,
yT0 cpean HuX okaxercsa 100 qeBodek, eciii BEpOATHOCTh POXKIEHUSI Majiburka paBHa 0,515.

15. BepossTHOCTH BBIMTpPHINIA HA OJWH OWJIeT AeHEXHOU jotepen paBHa 0,02. KakoBa Be-
POSATHOCTH TOTO, 4TO M3 100 OMIIeTOB BRIMTPHILI BBHIMAACT: a) Ha 2 Omiera, 0) XOTs Obl HA OAMH
Oouner, B) Ha 2 wiu 3 Ounera?

16. KakoBa BeposSTHOCTH TOTO, 4TO B cTonOuKe u3 100 Hayrag OTOOpaHHBIX MOHET YHCIIO
MOHET, PaCIlOJIOKEHHBIX «TepOOoM» BBEPX, OyaeT ot 45 mo 55?

17. TIpousBoxctso naet 1% Opaka. KakoBa BEpOSITHOCTb TOTO, UTO M3 B3ATHIX HA UCCIIENO-
Banue 1100 uznenuii BrIOpakoBaHo OyeT He OombIe 177

18. BeposTHOCTH MOSIBICHUS yCIeXa B KOKIAOM U3 625 HE3aBUCUMBIX HCIBITAHWA paBHA
0,8. HaiiTi BepOATHOCTH TOTO, UTO YaCTOTA MOSIBIICHUS YCII€Xa OTKIOHHUTCA MO aOCOMIOTHOM Be-
JIMYMHE OT €ro BeposiTHOCTU He Oosiee ueM Ha 0,04.

19. Ckonbko HY)XHO IIPOU3BECTU OMBITOB C OPOCAHHEM MOHETHI, YTOOBI C BEPOATHOCTHIO
0,92 MOXHO OBUIO OBl 0XKHMJATh OTKJIOHEHHE YAaCTOTHI MOSBICHUS «rep0a» OT TEOPETUUYECKOM
BeposaTHOCTH 0,5 Ha aOCONIOTHYIO BEIMYUHY, MEHbIIyI0, yem 0,017

20. BeposTHOCTH MOsBIICHUS ycrexa B KaxaoM u3 400 He3aBUCUMBIX HCIBITAHUN paBHA
0,8. HaifTu Takoe MOJOKUTEIBHOE YUCIIO € , UTO € BepoATHOCTHIO 00,9876 abcontoTHas BEIUYH-

Ha OTKJIOHCHUS YaCTOTHI MOABJICHUA YCIICXa OT €ro BEPOATHOCTH 0,8 HC IIPCBBICUT € .

21. BeposTHOCTb TOTO, YTO CMEPTh YeJIOBEKa MPOU30WIET Ha 21-0M roay >KM3HU paBHA
0,006. 3actpaxoBano 1000 nBagaruneTHux. I'0/10BoM B3HOC cocTaBisieT 15 pyOneit ¢ kaxaoro.
B cnywyae cMepTu 3acTpaxoBaHHOTO €ro poJACTBEHHHKaM BhimiaunBaercs 1200 pyoneit. Kakosa
BEPOATHOCTb TOT0, YTO B KOHIIE I'OJa BBIIJIATa MO CTPAaXOBKaM IPEBBICUT CYMMY CTPaXOBBIX
B3HOCOB?

22. B mocenke A 2500 sxureneit. Kaxaprit u3 HUX IpUMeEpHO 6 pa3 B MECSI] €3IUT Ha T10e3-
Je B ropoJl B, BeIOMpast AHU MOE370K MO CIydalHbIM MOTHMBaM HE3aBUCHMO OT OocTajibHbIX. Ka-
KYI0 HAUMEHBIIYI0 BMECTUTEIBHOCTh JOHKEH UMETh M0€3/1, YTOOBI OH MEPENOHSICS B CPETHEM
He yarie ogHoro paza B 100 queit? (Iloe3n umet oauH pas B CYTKH).

IIpakTnueckoe 3ansitue Ne 10 «IloBTopenue onbiToB» (JlaGoparopHas padora)

B nporecce BoinonaHeHus sadbopaTopHoii pabotsl ucnomsiyercs pyakiust BUHOM.PACII
mactepa (ynkuuii fy makera Excel.
Ha BTopoii 1aGopaTopHoii paboTe CTYAECHTHI BHINOIHAIOT B Mapax CIEAYIOLINE 3aJaHUs.

3amanue 1
[TpoBonutcs cepus n3 10 ucnbiTanuii. B KaX10M U3 HUX BEPOSITHOCTH TOSIBIICHUSI COOBI-

st A nocrosHHa U paBHa 0,3. Onpenenuts ¢ nomoipto ¢pynkuun BUHOM.PACII macrepa
byuxkimii fymakera ExcelsepositHocTh TOTO, 4TO COOBITHE A TOSIBUTCS 7 pa3; He Oojee 5 pas.

3ajanue 2

Y4eHUK He MOATOTOBMJICS K TECTY M MOITOMY OTBEYaeT Ha Bompochl Tecta Hayraj. Co-
CTaBbTE psJ PACHPECIICHNS YKCIIa MPABUIBHBIX OTBETOB, ECIIM TECT COCTOUT U3 7 BOIIPOCOB, K
Ka)KZIOMY BOITpOCY J1aeTcs 4 OTBETa, MPUUEM TOJIbKO OJJUH U3 HUX BEPHBI.

BceBo3morkHbIe BeposTHOCTH Bbruuciute ¢ nomomsio  pyakiuun BUHOM.PACII macte-
pa dyukiwuii fymakera Excel.

3ananue 3

Y4eHHMK HE MOATOTOBMIICS K TECTY M ITO3TOMY OTBEYaeT Ha BOIPOCH TecTta Hayraa. Hauu-
Hasl C KaKOro YMCJIa IPAaBUIbHBIX OTBETOB, YUEHUKY MOXHO CTaBUTh MOJOXKHUTEIbHYIO OLIEHKY?
3anosHuTe TabJIUILY, €CIIU TECT COCTOUT U3 71 BOIIPOCOB, K KaKJJOMY BOIIPOCY AAETCS m OTBETOB,
IIPUYEM TOJIBKO 13 HUX BEPHBIX:
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Yucno omeemoes, HA4YuUHdasl ¢ Komopozco
n m t P MOIHCHO CMABUNTbL NOJIOIAICUNETIbHYIO OUEH-
Ky
5 2 1
5 3 1
5 4 1
5 4 2
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

Jus Beramciaenui ucnonb3yite Gynkiuio BUHOM.PACII macrepa dynkuwmii fyrakera
Excel.

IIpakTnuyeckoe 3ansitue Ne 11 «IloBTOpeHue onbITOB»

CryneHTsl paboTalOT CO MIKOJIbHBIMU YYEOHUKAMH JJISl KJIACCOB € YIITyOJI€HHBIM M3y4YeHU-
€M MaTE€MaTUuKU U pacCMaTpuBaroT 3aJja4 o H3y‘~laeM0ﬁ TEMEC C TOYKH 3pCHUA MECTOJUKH I104a-
Yy MaTepuana B IIKoje. Pelenns HeKOTOpbIX 3a7ay MPeCTaBISAIOTCS Mallol TpyMHroi B KOHLE
3aHATUA 1JIA O6CY)K)1€HI/I$[ C ApYIruMHU CTYJACHTaAMU.

Paznea Il. Cayuaiinble BeTHYUHBI

Tema 1. Buabl cayyadHbIX BeJnunH. DYHKIHA pacnpeaeJeHius U IJIOTHOCTL pacnpeaee-
HHUA BepoaATHOCTEeH. YncaoBbIe XapaKTePUCTHKH CIAVIAWHBIX BeJIHINH

IpakTnuyeckue 3anaTus Ne 12, 13 «/luckperHsble ciay4yaiiHble BeJHIHHBI

1. JuckpetHas ciydaiiHas BenuunHa X 3ajaHa TaOnuiel pacnpeaeneHus:
X 0 2 4

p 03 | 05 | 02

[TocTponTh MHOTOYTOJNIBHUK pacHpeieseHus ClydailHoW BennuyuHbl. HaliTh 4uciioBbie

XapaKTEepUCTUKHU CiIydyailHOW BenuuuHbl. HalTh ¢QyHKIMIO pacnpeneneHust ciydaifHoH
BEJIMYMHBI U IOCTPOUTH €€ TpaduK.

2. Y oxotHuka 4 natpoHa. OH cTpesnsieT 1o 3aiiily, Moka He MmomnajeT UM Moka He KOHYaT-
cs1 maTpoHbl. COCTaBbTE 3aKOH PACIPECICHUS BEPOSITHOCTEN CIy4alHON BEJIWYMHBI, O3HAYaI0-
IIEH YMCIIO BBICTPEJIOB, €CIIM BEPOATHOCTH NomnagaHus npu ogHoM BeicTpene 0,2. Ckoabko pa3 B
CpEIHEM MPUIETCS CTPENIATh OXOTHUKY?
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3. TlpoBepsiemas kuura HacuutbiBaeT 800 cTpaHUIl, a BEPOSTHOCTH TOTO, YTO HA CTPAHULIE
MOT'YT OKa3aThCsi omeuarku, paBHa 0,0025. Haiimure M(X), D(X), ecnu X o3HagaeT 4mciIo

CTPAHUIL C OIIEYATKAMH.
4. Haiitu M(X) uucina noTepeiiHbIX OMJIETOB, HA KOTODPBIE BHIIAAYT BHIMIPHIIIM, €CIH

npuobpereno 40 6uIeToB, MpUYeM BEPOATHOCTH BHIUTPHINIA paBHa 0,05.

5. IlpousBogurcs 20 HE3aBUCUMBIX MCIBITAHUM, B KaXKA0M U3 KOTOPBIX BEPOSITHOCTH I10-
aBiieHus ycriexa pasHa 0,2. Halitu aucniepcuto yucia nosiBJIEHUs yclexa B 3TUX UCIIBITAHUSX.

6. BeposiTHOCTh OOpbIBa HUTH B T€UEHHE BpeMEeHM ! Ha Ka)JI0M BEpeTeHEe OJMHAKOBa U
pasHa 0,005. Cpennee uncino oOpsIBOB HUTEH 3a Bpems t paBHO 5. CKOJIBKO BEPETEH OOCITYXKH-
BaeT NpAIUIbIINALA?

7. Y nexXypHOro TOCTHUHMIIBI B KapMaHe § pas3JIMYHbIX KJIIOYEH OT pa3HbIX KOMHAaT. BbI-
HYB HayraJj KJIto4, OH IpoOyeT OTKPbITh JBEPb OJHON U3 KOMHAT. CKOJIBKO Pa3 B CPEAHEM €My
npUaeTcs MpoOOBaTh OTKPBIBATH ATY KOMHATY, €CiH: 1) MpOBEpEeHHBIN KU HE KIaaeTcs: 00-
paTHO B KapMaH; 2) IpOBEpEHHbIH KIII0U KiI1aJeTcs 00paTHO B KapMaH?

8. uckperHas cirydaiiHas BenTudrnHa X UMEET PSAJl pacrpeieeHus

X E T 3n
4 2 4

p 0,2 0,7 0,1
[Moctpouts  psAA  pacmpeneleHus — ciaydaiHodt Bemwmumasl Y =SINX,  wHaiitu

M(Y), D(Y).

IIpakTuyeckoe 3anaTne Ne 14 «HenpepbiBHBbIE c1y4yaliHble BeTHYHHbI»

1. Cayuvaiinas BenuunHa X 3ajaHa QyHKIMEH pacnpeeneHHs:
0, ecmu x<2

F(x)= (x—2)2, eciu 2<x<3.

1l ecm x>3

HaiiTu: a) mI0THOCTH BeposTHOCTH | (X); 0) BEpOATHOCTb MONAAaHNUS BETUYUHbBI X B UH-

tepsan (1;2,5); B) naiitu M(X), D(X), o.
2. Jlana unTerpanbHas GyHKIHS CIy9aliHOW BETUYHHBI X

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

a) Haiitu rotHOCTS BeposTHOCTH | (X); 0) BBIYHCIUTH BEPOSITHOCTH TOTO, YTO B PE3YIlb-
TaTe MCIBITAaHUS CilydaiiHas BelW4HMHA romnajaeT B unTepsan (-0,5;0) aByms crmocobamu: ¢ mo-
morpio T (X) M C TIOMOIIIBIO F(x).

3. (Pactipenenenue Komm) @yHKIUS pacrpeneneHuss ciaydailHOW BenWyuHBl X 3a7aHa
dopmymoii F(X) = A+ Barctgx (— OO,+OO). Haiitu: a) moctosuubie 4 1 B; 6) IIOTHOCTS

BeposTHOCTH | (X); B) BEPOSITHOCTh TOTO, UTO X MOMaseT B OTpe3ok [-1;1].
4. CnyyaiiHas BenquyMHa X MMeeT  IUIOTHOCTh paCHpesieeHUss BEpOSTHOCTEH

f(x)= LZ Haiitu: a) xoadpunment 4 u pyHkuuio pacnpeaenaeHus, 0) BEpOSTHOCTb OCY-
1+ X
mectBienus HepapeHctBa —1< X <1. B) CymecTByer jlu MareMaTHUYECKOE OKHIAHHE BEIH-
YUHBI X7
5. Cnyuaitnas BennuuHa X pacnpeneiena pasaomepHo. M(X)=4, D(X)=3. Haiigute mioT-
HOCTb paclpe/iesieHus] CIIy4alHOW BEJTMYUHBI X.
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6. IIOTHOCTH BEPOSTHOCTH HEMPEPHIBHON CITy4aiiHO# BeTMUMHBI X BBIpaxaeTcs: Gopmy-
1
noit:  f(x)= >¢ X Haiirn M(X).

IIpakTuyeckoe 3ansitue Ne 15 «Buabl caydaiinbix BeJuuuH. OyHKIHS pacrnpeseie-
HHS M IVIOTHOCTH pacnpeaeieHusi BeposaTHOCTeH. YHCI10BbIe XapaKTePUCTUKHU CIyYaiiHBIX
BeJIUYMH»

3anamue nposooumcs 6 unmepaxmuenou gopme. Cmyoenmovl pabomarom 6 napax HAo
pewenuem 3adau. Hexomopule 3adauu pewaiomes ¢ nomowwio nakema Excel. Pewennvie 3a0a-
yu nokasvieaomes npenoodasamento. CmyoeHmsl Omeeuaom Ha 60NPOChl NPEenooa8amers.

1. Jlau psin pacnpeneneHus CIIyqaiiHOW BEJIMUYUHBI X:
X -2 -1 0 1 2
p 0,1 0,2 0,2 ? 0,1
Tpebyercs: 1) mocTpouTh MHOTOYTOJBHUK PacHpe/ielieHus; 2) MOCTPOUTh (DYHKIIHIO

pacmipenenieHuss ¥ HauepTuTh ee rpaduk;  3) HAWTH BEPOATHOCTH TOTO, YTO CIydaifHas
BEJIMYMHA NPUMET  3HaueHue, MeHbluee 1; 4) HaAlWTH BEPOSTHOCTb TOrO, YTO Cly4ailHas
BEJIMYMHA IPUMET 3HAYCHHE, HE TPEBOCXOAIIECe IO a0COMOTHON BemHYHHE 1.
2.Momneta noadpacsiBaercst 4 pasza. s cinyyaiiHoro umcia BelnaJieHu repba cocTaBbTe
TabIMIy pacrpenenenus BeposiTHocTed. Haliinte yncioBble XapakTepUCTUKHY U (DYHKIUIO pac-
IIPEIEICHHUS.
3.KonTtposibHas paboTa COCTOMT U3 Tpex BonpocoB. Ha kaxawlil Bompoc AaHo 1Mo 5 oTBe-
TOB, CpPEAM KOTOPHIX UMEETCS OJMH IpaBWibHbIN. CocTaBbTe TaOIUIy pacupeleieHUs BEpOsT-
HOCTEH CIIy4allHOTO 4YHCja NPaBUIIbHBIX OTBETOB, IOJYYEHHBIX IIPU IPOCTOM yraasiBaHuu. Ka-
KOBO CpEIHEE YHCIIO MPABUIbHBIX OTBETOB?
4. II10THOCTB BEPOATHOCTH HEMPEPHIBHOM CIIy4aliHOW BEJIMYMHBI X paBHa:

( 0, ecmu x<1

f(X): X—%, eciu 1<x<2.

| 0, ecmu x>2

a) [Toctpouth ¢yHKIMIO pacnpeneneHus F(X) u HauepTuth ee rpaduk; 0) HAUTH YUCIOBBIC
XapaKTEPUCTUKH CITy4allHON BEJIUYUHBI.
5. CrnyuaitHasg BenuurHa X MUMeET IMJIOTHOCTh paclpeieIeHus

0, ecmu x<0
f(x)=44sinx, ecm O0<x<m.
0, eciu x>m
6. Haiitu: a) mapamerp 4; ©0) ¢ynkumio pacnpenenenus F(X); B) BepoSTHOCTH TOTO,
T

YTO B pPE3YJIbTaTC UCIIbITAHUA CJ'Iy‘—IﬂfIHEU[ BenmanHa X IMPUMET 3HAUCHUC U3 MHTCPBAJIa 0, -

7. B xopoOke umeercsi 7 kapaHjamieil, u3 KOTopbix 4 kapaHpamia kpacHele. Haygauy us-
BIIeKatoTCs 3 kapanzgama. COCTaBUTh P PACIPEACICHUS CIIy4YalHON BEIMYMHBI, O3HAYaAOIIEH
YKCIIO U3BJIEUEHHBIX KPacHbBIX KapaHaamei. [locTpouTs MHOTOYrosbHUMK pacnpenenenus. Haitu
(GYHKIMIO paciipeiesIeHus U TOCTPOUTH €€ TpaduK.

Tema 2. HopMaJjnHOe pacnpenejeHue

IpakTuyeckne 3anatus Ne 16, 17 «HopmasabHoe pacnipeneienne»
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1 uac 3anamuii nposooumcs 6 unmepakmugHou gopme. Cmyoenmsi 8 ManbIX 2PyNNax 0o-
cyacoarom peuieHus 3a0ay, 3anuUcbléarom peuleHus. B meuenue crnedyroweeo uaca npeocmasu-
menu MAnvlx 2pynn npeocmasisaiom c80u peuleHus nepeod ayoumopuetl.

X—-a o
1.Tlokazatp, uto U = —— - HOpPMHUpPOBaHHAs ClydaiiHasi BETUYMHA €Clu X — HOPMAJIbHO
c

pacrpezenenHas ciayJaiinas Benuunna u M (X ) =aq, D(X ) =c°.

2. [I10THOCTH BEpOSITHOCTEH CITydaifHOW BETMYWHBI X, MOAYMHEHHOW HOPMAaJIbHOMY 3aKOH
yd ) y y
(4P
pacnpeneneHus, 3agaHa QyHKIuen f(x)=4e 18 . Haiitu ko>ppunuent 4 u onpeneIuTh

BEPOSITHOCTh TOT'O, YTO B PE3yJIbTAaTe€ MCIBITAHMS ClIydalHas BeaudyuHa X IPUMET 3HAYCHHE B
uHTepBaie (2; 5).

3. Hcrmonp3yst cBOMCTBAa KPUBOW TUIOTHOCTH BEPOSTHOCTH CIYyYaillHOW BETMYMHBI X, TOA-
YMHEHHON HOPMaJbHOMY 3aKOHY PaclpeleiIeHus, HAUTU €€ MaTeMaTU4eCKOe OXHUIAaHUE, €CIH

M3BECTHO, YTO P(— w< X < —3) = P(7 <X< +oo) Crenaiite yepTex.
4. Cnyuaiinas BenuuuHa X pachpezieieHa HOPMAlbHO M MMEET IUIOTHOCTh BEPOSTHOCTU

(x-8)°

f (X) =———e 8 | Haiitu maremaTnueckoe oxuanme CITy4aifHOHM BeMunHBI Y =4.X-2.
22

5. Cpoxk ciyx0bl mpubopa mnpeacTaBisieT coOoi ciydaiHyi0 BeJIWYHMHY, TOAYUHEHHYIO
HOpMaJIbHOMY 3aKOHY paclpe/esieHus], C TapaHTHe Ha 15 JeT u cpeiHUM KBaJpaTUYECKUM OT-
KJIOHEHHEM, PaBHbIM TpeM rojgam. OnpenenuTh BEPOSTHOCTh TOTO, YTO HPUOOP MPOCITYXKHUT OT
10 o 20 ner.

6. IIpousBoauTcs B3BEUIMBAaHHWE HEKOTOPOTO BemlecTBa 0e3 cUCTeMaTHYecKuX (OAHOTO
3HaKa) norpemHocTeil. CiyyaiiHble MOTPEIIHOCTH B3BELIMBAHUS MOJYMHEHbI HOPMAJILHOMY 3a-
KOHY €O CpeJHMM KBaapartHueckuM oTkinoHenuem © = 20r. HaiiTu BeposTHOCTH TOro, 4TO
B3BEIIMBaHUE Oy/IEeT MPOU3BEACHO C MOTPEIIHOCTHIO, HE MPEBOCXOASIEH 110 aOCOMIOTHON BEJIU-
yune 10 T.

7. HommuHanpHOE 3Hau€HUE TOJIIMHBI X YCTAHOBOYHOTO KOJIbIA, BBITAYMBAEMOIO Ha TO-
KapHOM aBToMmare, paBHO a =10 mm. CpenHee KBajpaTUdeckoe OTKIOHEHHE paBHO 0,15 mm.
IIpeanonaraercs, 4To ciydaiiHas BeJIM4YMHA X pacupenesneHa HopMaiabHO. HaliTu BepoATHOCTH
TOTO, YTO U3TOTOBJIIEHHOE KOJIbLIO OYAET UMETh TOJIIMHY, OTIUYAIOUIYIOCS OT HOMUHANa OoJee,
yeM Ha 3% HOMHUHaIA.

8. H3meputenbHbIN NpUOOP MMEET CUCTEMATUYECKYIO OLUIMOKY 5 M U CPEIHIOI KBajpa-
TUYecKyto omuoky 75 M. KakoBa BEposSTHOCTh TOTO, UTO OIKMOKA U3MEPEHUS HE NMPEB30MAET 10
abCcoOTHON BenuynHe 5 M?

9. KopoOku ¢ mIOKONaI0M YITAKOBBIBAIOTCS aBTOMATHYECKH: MX CPETHSS Macca paBHA
1,06 kr. Haiiti crangapTHOe OTKIOHEHHE, eciu 5% KopoOok uMeroT Maccy Menble 1 kr. [lpen-
HoJlaraeTcs, 4To Macca KOpoOoK pacipesiesieHa o HOpMaJIbHOMY 3aKOHY.

10. 3aBoj W3roTaBIMBAET LIAPUKU AJS MOAMMIHUKOB. HOMUHANBHBIA AMaMeTp Iapuka

d, =5 Mm. ®akTHUecKuii AUAMETp — CIlydaiiHas BEIMYMHA C MAaTEMAaTHYECKUM OXKHIaHHEM

d, =5 MM u cpenHekBagpaTudeckuM oTkioHeHueM 0,05 mm. Ilpu koHTposne OpakyroTcsa Bce
HIAPHKH, IUAMETP KOTOPBIX OTJIMYaeTcss OT HoMUHana 6onee yem Ha 0,1 Mmm. Omnpenenuts npo-
IIEHT Opaka.

11. IIpu u3mepeHun JeTanu ee JIMHa X SBISETCS CIy4ailHOM BENMYMHOM, pacripeseseH-
HOU M0 HOPMaJIbHOMY 3aKOHY € napaMerpamu a =22 c¢cMm u o =0,2 cm. Haiinure natepBani, B KO-
TOpbIH ¢ BeposiTHOCTHIO 0,9544 nonamaer X.
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(x-5)

-1 g 05
0,5v2n

HaiiTi BeposTHOCTH TOTO, 4TO IIPU JIBYX HE3aBUCHUMBIX HCIBITAHUSIX ClydyaiiHas BeluunHa X XO-
Ts1 ObI O/IMH pa3 MpPUMET 3HaYCHHE BHE UHTEpBaia (4; 6).

13. bomMOapaupoBIIUK, TPOJIETEBIINN BAOIL MOCTa JNIMHOW 30 M ¥ MUPHHOK 8§ M, cOpo-
cunt 6omOb1. Citydaiinble BenmnunHbl X U Y (paccTosHUE OT BEPTHKAIBHOM M TOPH3OHTAIBHOU
ocell CHMMETpPHH MOCTa J0 MecTa MajeHus 00MObI) HE3aBUCUMBI U pacIpe/esieHbl HOPMAJIbHO
CO CPEIHHMM KBaJIpaTUYECKUM OTKJIOHEHUSMH, COOTBETCTBEHHO PaBHBIMU 6 M U 4M, © MaTeMa-
TUYECKUMU OXHaaHusMu, paBHbiMH (. HaiiTu: a) BeposTHOCTH momnagaHus B MOCT OJHOM cOpo-
HICHHON O0MO0Ii; 0) BEpPOSTHOCTH pa3pyIICHHsI MOCTA, €CIIM COPOIIICHBI IB€ OOMOBI, MpUYEeM IS
pa3pylLIeHHs] MOCTa IOCTATOYHO OJTHOTO IMONaAaHHUs.

1

14. Ha otpe3ke O,Z cilydaiiHeIM 00pa3oM BbIOpaHbl 162 ymcia, KOTOpBIE paccMaTpu-

12. Cnyuaiinas BenuurHa X nMeeT IIOTHOCTh BeposTHocTel | (X)

BAalOTCA KaK 3HayeHHs 162 HE3aBHCHMBIX M DABHOMEPHO PpACIIPEENEHHBIX BEINYHH
X1, X9,..., X160 . HaifTn BeposTHOCTB TOTO, UTO UX CyMMa 3aKIIFOYEHa MEXK Ty 22 1 26.

Tema 3. 3aK0H 00JbIIHX YHCET

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

1 uac 3anamuil nposodumcs 6 unmepakmusHou gopme. Cmyoenmsl 8 MAIbIX SPYRNAX 00-
cyorcoarom peuieHus 3a0ay, 3anucbléarm peuweHus. B meuenue crnedyrowezo uaca npeocmasu-
menu Mansix 2pynn npeoCcmasisaom c60u peueHus nepeo ayoumopuel.

1. Cpennuii cpok cimyx0b1 mpudopa 10 net. Mcnons3ys HepaBeHCTBO MapkoBa, OLIEHUTH
BEPOSITHOCTH TOT'O, YTO JaHHBIM MpUOOp HE MPOCIyX UT Oosee 15 neT.

2. Tlapukmaxepckas oOciyxuBaeT B cpeqHeMm 120 kimueHTOB B JeHb. OICHUTH BEpOSAT-
HOCTb TOTO, YTO CETOJHs B JaHHOM MapuKMaxepckoil Oyner oOciyxeHo a) He meHee 150 kiu-
eHToB, 0) meHee 160 KIUEHTOB.

3. Cpennsisi TeMiiepatypa B KBapTupe, noaxiodeHrol k TOLl, B meproj OTOMUTEIHHOTO
cezona cocrapiser 20°, a cpenHee KBagpaTHueckoe oTkIoHeHue pasHo 2°. Haiftu BeposTHOCT
TOT0, YTO TEMIIEPATypa B KBAPTUPE OTKIOHUTCS OT CpEAHEN 10 abCONIIOTHOM BelIUYuHE He Ooliee
uem Ha 3°,

4. Urpanbpubiii kKyouk nogopaceiBaerca 350 pa3. OueHUTbh BEpOSITHOCTh TOTO, YTO Cpe-
Hee apu(MEeTHUECKOe YMCiIa BBIMABIIMX OYKOB OTKJIOHUTCS OT MaTeMaTHUYECKOTO OKUAAHUS 110
a0CoOJIFOTHOM BelmuunHe He OoJiee yeM Ha 0,2.

5. OueHuTh BEpOATHOCTH TOTO, YTO B PE3YJIbTATE M010PAChIBAHUS UTPAIHON KOCTH B Te-
yeHue 320 pa3 OTHOCHUTENIbHASI YacTOTA MOSIBJICHUS HA BEPXHEH I'PAHU 5 OYKOB OTKJIOHMTCS OT
BEPOSTHOCTH 3TOT0 COOBITHS (110 aOCOMOTHON BenunHe) He Oosee ueM Ha 0,03.

6. Wrpanpublii kyouk momOpaceiBaetcst 180 pa3. Mcmomb3yst HepaBeHCTBO YUeObIesa,
OIIEHUTE BEPOSITHOCTh TOTO, YTO 5 OYKOB MOSIBUTCA OT 24 1o 36 pa3. OueHuTe BEpPOATHOCTH
ATOTO K€ COOBITHS C IOMOIIBIO HHTErPATbHOM TeopeMsl Jlaraca.

7. BeposTHOCTH MONTy4eHHUs ¢ KOHBeWepa u3/enus Beicuiero kayecrsa pasna 0,8. [Ipose-
psaercs 800 uznenuii. CiydaitHag BennunHa X — YKCIIO U3JEIUN BBICIIETO KA4eCTBA. Y KAKHUTE
IIPOMEXYTOK, B KOTOPOM 3HA4YE€HMsI ITOW CIy4yalHOW BEIMYMHBI MOYKHO OKHJATh C BEPOSITHO-
CTBIO, HEe MeHbIIeH 0,5.

8. Jlucmepcust kaxJoW M3 HE3aBUCHMBIX CIYYalHBIX BEIMYHH Xy, O3HAUYAIOMIEH MPOa0I-
KUTEIBHOCTb TOPEHUSI JEKTPOIaMITOUKH, He npeBbimaeT 20 yac. CKOJIbKO HAJ0 B3STh JUISI UC-
OBITAaHHS JTAMITOYEK, YTOOBI BEPOSATHOCTh TOTO, YTO a0COIIOTHOE OTKJIIOHEHUE CpPEeTHEH Mpoao-
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JKUTEIILHOCTH TOPEHUS TAMIIOYKH OT CpeaHEH apuMETHUECKON UX MaTEeMAaTUUECKUX OXKUIaHHA
HE TIPEBBIIIACT OJHOTO Yaca, Obuta He MeHbIe 0,95.
9. IlpumeHHMa JTM K TIOCIIEAOBATEIHHOCTH HE3aBUCHUMBIX CIIy9allHBIX BeNMW4WH X1, X2, ...,

Xn, ... Teopema UeObleBa, ecim Kakaas clydaiiHas BeIWMYMHA X, 3aJlaHa TaOJIMIIeH pacrpejie-
JIEHUS:
X —no 0 —no
a)
1 ] 1
p 2n? n® 2n?
o)
X —no 0 —no
| | 1
P 4 2 4

10. BeposiTHOCTH TMOMyYEHHUS C KOHBeWepa m3lenus Bbiciiero kadectBa paBHa 0,6. Hc-
MOJIb3ysl HepaBeHCTBO UeObllieBa W MHTETpalibHYI0 TeopeMmy Jlariaca, OIlEHHTE BEPOSITHOCTh
Hamuuus ot 340 go 380 m3menuit BhicHiero kayectsa B maptuu u3 600 uzgenuii. CpaBHUTE pe-
3YJbTaTHI.

11. OueHuts ¢ MOMONIBIO HepaBeHCTBA UeObImeBa BEPOATHOCTH TOro, 4To cpenu 800 Ho-
BOPOXKJIEHHBIX JeTeil ManbunkoB OyneT oT 370 go 430 BriarountenbHO. CUUTATH BEPOSITHOCTh
pOXKIeHMs MaJlburKa paBHoi 0,5.

12. O6mas croumMocTh OyKeTOB B IIBETOUHOM KHoOcke cocrtaiser 18000 py6. Beposrt-
HOCTh TOTO, UTO CTOMMOCTH Hayraj B3siToro Oykera He npessimaer 300 pyOreit, paua 0,7. Uto
MO>KHO CKa3aTh O KOJHYECTBE OYKETOB B KHOCKE?

13. H3BecTHO, 4TO CitydaifHast BeTMYUHA X IMEET IIOTHOCTh pacipeaeTIeHHS

x2e X
fx)=4 2 '
0, x<0

HCHOJ’[BS}UI HEPABCHCTBO ‘—Ie61>1meBa, OICHUTH BEPOATHOCTH TOI'0, UTO cnyqaﬁHasI BCJINYN-

x>0

Ha NPpUMET 3HAYCHUC U3 NHTCpPBaAJla (0,6)

14. OOmast cromMoCTh BceX OYKEeTOB B IIBETOYHOM Kuocke coctaBisier 18000 py6. Bepo-
SATHOCTb TOTO, YTO CTOMMOCTH B3ATOr0 Hayraj Oykera He mpeBwimaer 300 pyoseit, pasHa 0,7.
UTo MOXHO CKa3aTh O KOIIMYECTBE OYKETOB B KHOCKe?

Tema 4. JIByMepHBIe cCJVYaliHbIE€ BeJUYHHBI

Mpakruuyeckue 3ansaTus 19-20 «/IBymepHbIe ciiydyaiiHble BeTHYHHbD)

3anamus nposoosamces 6 unmepaxkmusHou gopme. Cmyoenmol 6 napax pewiaom 3ad-
oauu no kapmoukam. Ilocre moeo, kax 3a0auu peuieHvl, CMyOeHmbl OCYUWEeCMEISIIOm 83au-
MONPOBEPKY BbINOIHEHHOU pabombl. B ciyuae HeobXxooumocmu oKazuleaiom nomoup opye
opyey. Takoce cmyoenmuvl 0OHOU NApvl NPOGEPSION MeOPEMUYEcKYI0 Yacms padomul y
CmyO0eHmog 0py2ot napwl, 3a0aeds 0NPOCHL.

BAPUAHT 1
1. Jlana marpwuia pacupeeicHust BeposTHOCTeH cuctemsr (X,Y):

X
Y 4 | 5 | 6
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1 0,35 0,15 0,09
2 0,10 0,20 0,11
Haiitu: a) psinel pactpenenenuit X u Y, 6) M(X), M(Y), B) D(X), D(Y), r) cov(X,Y), rxy,
e) psan pacnpenenenus X, ecnm Y=1, M(X/Y=1).
2. JlaHa MJIOTHOCTH pacrpeieeHus BeposSTHOCTeH cuctemsl (X,Y):

C, ecmu (x,y)eAOAB
p(x,y)= , 0(0,0), A2,0), B(0;3).
0 6 ocmanenbix  mouxax

Haiitn:  a) koncranty C, 6) P (x), o) (1), B M(X), M(Y),

D DX), DY), 1) COV(XY), Py ©) F(l,%j, ) M(X/Y :%).

Paznea |11. Cnyuaiinbie npouecchl

Tema 1. OcHOBHBIE NIpeacTaBJaeHuss. MapKoOBCKHE NMPOIECCHI.
IIpocTelnimii MOTOK COOBLITH.

IIpakTnueckoe 3ansaTe Ne 21 «OcHoBHbIe npeacTaBiieHusi. MapKkoBcKHe MpPoLecChl.
IIpocTeiimmii MOTOK COOBITHIN»

1. MHOXecTBO COCTOSIHUH CTYACHTOB By3a C MATHJIETHHAM CPOKOM OOydeHHs: S1 — MepBo-
KYPCHHK, Sz — BTOPOKYPCHHUK, ..., S5 — BBIIYCKHHUK. J[OMOJIHUM CHCTEMY COCTOSIHUAMHU: Sg —
CHEHMAINCThI, OKOHYMBIIHE BY3, S7 — JIMIIa, 00y4aBIINecs B By3€, HO HE OKOHUHMBIIHE ero. Bae-
JieM 0003Ha4YeHHS: Pi — BEPOSITHOCTD BBIOBITH U3 By3a Ha I-TOM Kypce, Ii — BEPOSITHOCTD MEPEHTH
Ha i+1 Kypc, i — BEpOSITHOCTh OCTaThCs HA 1-TOM Kypce, mpudeM pPi+ ri+ gi=1. [loctpouTs rpad
COCTOSIHUH M COCTaBUM MATPHILy BEPOATHOCTEN MIEPEXOIOB.

2. Hapucyiite rpad coctosHuil 1st MapKOBCKO# 1IeTH, BEPOSTHOCTH TIepexo/1a KOTOPOi

3aJaHbI ManHHeﬁ:
/ / 0 0
o o
o Bk
% 00}

3.Iloroga B HEKOTOPOM PETHOHE 4Yepe3 TUTEIbHBbIE MEPUOJbI BPEMEHH CTaHOBHTCS TO
JOXITTUBOM, TO cyxoil. Eciiu uaer noxap, To ¢ BeposTHOCTHIO 0,7 OH OyAeT UATH U Ha CIEIyI0-
U I€Hb; €ClIM B KaKOi-TO JIeHb Cyxas Moroja, To ¢ BepoATHOCThIO 0,6 OHA COXpaHUTCS U Ha
cienyommi 1eHb. M3BecTHo, YTO B cpely moroja Obuta qoxanuBas. KakoBa BeposSTHOCTB TOTO,
YTO OHA OYJIET JOXKUTHBOM B OJIVIKANUTITYIO TISITHUITY?

4. ITpennonoxum, 4To HeKas (upMa OCYLIECTBISET IOCTaBKy 000pyA0oBaHus 10 MOCKBe: B
ceBepHbIN OKpyT (0003HauuM A), 10xkHbIH (B) 1 nentpanpusbiil (C). @upma uMeeT rpynmny Kypb-
€poB, KOTOpasi 00CIyKMBAET 3TU pailoHbl. [l OCYIIECTBIECHUS CIEAYIOUIEH TOCTaBKU Kypbep
e/IeT B TOT palioH, KOTOPBI Ha TaHHBIM MOMEHT eMy Onnxke. CTaTUCTHUECKH ObUIO OMPEENIEHO
cienymrlee:

1) mociie ocyIecTBICHUS TOCTaBKU B A ciemyromiasi JoctaBka B 30 ciydasx OCyIIeCTBIIs-
ercs B A, B 30 cinyqasix - B B u B 40 ciayyasx - B C;

2) moce OCyIecTBIEHUs JOCTaBKU B B ciemyromas qocraBka B 40 cirydasx OCyIIECTBIIs-
ercs B A, B 40 ciyuasix - B B u B 20 ciayyasx - B C;

\S}
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3) nociie ocyuiecTBiaeHus: AoctaBku B C crnenyromas goctaBka B 50 ciydasix oCyIIecTBIIs-
ercs B A, B 30 ciyyasx - B B u B 20 ciyyasx - B C.

Takum 00pazom, paiioH CIEAYIOUIeH JOCTAaBKH OMPEACISETCS TOJBKO MPEeIbIayIiel 10-
CTaBKOM.

[TocTpouTh MaTpuily BEpOATHOCTEN Mepexoa.

KaxoBa BepoSITHOCTB TOTO, UTO OCYILIECTBUB JBE IOCTaBKU, Kypbep oKaxkeTcs B B?

IIpakTuyeckoe 3ansaTHe Ne 22 «OCHOBHBIE NMpeacTaBjeHUusi. MapKOBCKHE MPOLECCHI.
IIpocreiimmii MOTOK COOBITHIT»

3anusamue npoxooum 8 unmepaxmusnou hopme. CmyoeHmol 8 napax GbINOIHAIOM 3A0AHUS
no kapmouke. Ilocie 3mozo ocywecmensnemcs 63auMOnpoOBePKa peuteHull Mexcoy MaiblMu epyn-
namu. B cnyyae neobxooumocmu cmyoenmsl NOIYUAIOM KOHCYIbMAYUuo npenooasamess.

KAPTOUYKA 1

Nmeetcs 4 uensix yncna: 1, 2, 3, 4. Haygauy u3 3Tux uucen BeiOupaercs uncio. Cucrema
HAXOAUTCS B cocTosiHuM Qj, ecnu HanOoJbIllee U3 BRIOPAHHBIX YKced paBHO |. [TocTpoiite rpad
COCTOSTHUI CHCTEMBI, 3alHIIUTE MaTpUIly BEpOsTHOCTEH mnepexona. Haliaute BeposTHOCTH

3)
Pk TOro, 4TO IIOCJIC BLI60pa M3 DTHX 4ucell HanOOoJIbIlIee YHUCIIO 6yz[eT PaBHO k, CCJIM paHbLIC

UM OBLIO YHCJIO .

6 IUJIAKTUUYECKUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.ISI)
YCBOEHHOT'O MATEPHAJIA

6.1 O1neHoYHbIE ¢ €/ICTBA, MOKA3aTEC/IN U KPUTCPUHU OLICHUBAHUA KOMIIeTeHLIMii

Nupexc
KoOMIIe-
TEeHINH

Onenoynoe IToxa3zarenun Kpurtepuu onennBanus
cpeacTBo OLICHMBAHUS c()opMHPOBAHHOCTH KOMIIETEHIIU

KonrtpomnbHas KonTtponbHast/ camocrositenbHas pado-
pabota Ta HE 3aCUUTHIBACTCS €CIIH CTY/ICHT:
Huskuii 1. nomycTus 4yucio omMOOK M HEIO0YeTOB
Camocros- MPEBOCXOIAIIEe HOPMY, ITPH KOTOPOH TIe-
(Hey10BJIETBOPHUTEIBHHO) s
TesbHas pado- pecekaeTcst MOpOroBbIi MOKa3aTellb;
Ta 2. WIA €CJIH TPABHIBHO BBITOJHUI MEHEe
MIOJIOBUHBI pabOTBHI.

Ecnu cTyneHT npaBUIIBHO BBITOIHUII
HE MEHee MOJOBUHBI PabOThl WM JIOIY-
CTHII:

1. He Gonee NBYX rpyObIX OMIMOOK;

2. unu He Oojee 0AHOM rpyOol U OJIHOM
IToporoselii HerpyOoi omMOKH U OHOTO HEJJ0UeTa;

(ynoBneTBopuTenbHO) | 3. miau He Ooyiee ABYX-TpPEeX HETrpyObIX

OIINOOK;

4. unn ogHON HerpyOol OmMOKHU U Tpex

HEJI0YETOB;

5. AU OpU OTCYTCTBMM OMIMOOK, HO MpHU

HaJIMYUU YETHIPEX-NIATH HEAOUYETOB.

YK-1,
[1K-2

Ecnu cryneHT BbIMONHWA paboTy MoJI-

BazoBerii (xoporo) N
HOCTBI0, HO JONYCTHJI B HEM:




25

1. He Gonee onHON HerpyOOW OIIMOKHU H
OJTHOTO HEJI0ueTa,
2. uiu He 6oJiee ABYX HEJ0UETOB.

Bricokuii (0TaH4HO)

Ecnu crynent:
1. BBIOSIHUI paboTy 0e3 OMmMOOK U HEeo-
YETOB;
2. TonycTHII He 00JIee 0JTHOTO HEeIovueTa.

VK-1,
OIIK-8

NunuBuny-
anpHas paboTa

Hu3zknii
(HEeYTOBJIETBOPUTEIHHO)

PaGora cryneHTa HE 3aCUHUTHIBAECTCS
€CIIH:
CTYAEHT OOHapyXHBaeT HEYMEHHE BBI-
HOJHATH pelieHus OoJblIel yacTH 3ajaa-
HUS, JIOIYCKaeT rpyOble OMMOKU B pelie-
HUM 33714, OECIIOpSI0YHO M HEYBEPEHHO
U3J1araeT MaTepuall.

IToporossrit
(YZIOBJIETBOPUTEIHHO)

CryneHt oOHapyxuBaeT 3HaHHE (HOp-
Myl ¥ TIOHUMaHHE OCHOBHBIX METOJIOB
peleHus 3aaa4, Ho:

1) u3naraer pemieHusi HEMOJIHO W JIOMYC-
KaeT HETOYHOCTHU B BBIUUCIICHUSAX;
2) HE YMEET pallMOHAJIHO PelIaTh 3aJIa4H.

bazosriit
(xopor1o)

CTyIneHT BBINOJHSAET PabOTy TMOJIHO-
CThI0, OOHAPYXKMBAET MMOHMMAHUE MaTCPH-
aa, HO:

1) mormycKaeT HEKOTOPBIC BBIYMCIHTEIIb-
HEIC OIIIMOKH,

2) HeOpEeIKHO 0(OPMIISICT PEIICHHS;
JIEMOHCTPHUPYET PEIICHHUS 3a7a4 TOJIBKO B
paMKax aJrOPUTMOB, U3YUEHHBIX Ha 3aHS-
THSX.

Bricokuit
(oTnHMuHO)

CryneHT mosiydaer BBICOKUU Oaii, ec-
T
1) BBITIOJTHSET 3aJ]aHUE B TTOJTHOM 00BEME;
2) oOHapy»XKUBaeT MOHUMaHUE MaTepHaa;
3) ucnoyib3yeT parMoHAIbHBIE CIOCOOBI
peleHus 3aaay;
4) NeMOHCTPUPYET YMEHHUE TOJIb30BATHCS
JIOTIOTHUTEIHHBIMUA UCTOYHUKAMU 3HAHUH.

YK-1,
[1K-2

CamocTos-
TenpHass pado-
Ta CTYJICHTOB B
MaJIbIX  T'pYII-
max

Huzkuit
(HEYIOBIIETBOPUTEIILHO)

Pabora cryneHTa B rpymnmne He 3acdM-
TBHIBAETCS €CIIH:
CTYAEHT OeCropsI0YHO ¥ HEYBEPEHHO U3-
JaraeT Marepuan, He MPUHUMAET yJacTHe
B 00CYX/IGHUU peIlIeHHs 3a]1a4 B TpyIIe.

[Toporossrii
(YIOBIETBOPUTEIHHO)

Crynent oOHapyXuBaeT 3HaHUE (Op-
Myl U TMOHMMaHHE OCHOBHBIX METOJIOB
pelieHus 3a1a4, Ho:

1) u3naraer peuieHus: HEMOJIHO W JIOMYC-
KaeT HETOYHOCTH B BBIUMCIICHUSX
2) HE yMEET BECTU JUaJIor B TpyNIe.

Bbazosrrit
(xopor1o)

CTyneHT akTUBHO 00CYX/IaeT B rpyIIe
pelieHue 3aaad, BBIOTHSAET padoTy MoJI-
HOCTHbIO, OOHApPYXMBAaeT MOHUMAHUE Ma-
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Tepuana, Ho:
1) nomyckaeT HEKOTOpPbIC BBIYHUCIUTEIb-
HBIC OIIMOKH;

HEOPE)KHO O(OPMIISIET PELICHHUS;, WM
HE BOCIIPUHUMACT TBOPYECKUE HJICH JIPY-
TUX YICHOB IPYIIIEL..

CryaeHT mosrydaeT BBICOKHN Oayi, ec-
M
1) BEIIOTHSIET 3a/1aHKUE B TIOJIHOM 00BEME;
2) oOHapyXHBaeT MIOHUMaHUE MaTepHaa;
Bricokuit 3) ucnoyib3yeT palMoHaIbHbIE CIOCOObI
(oTIIMYHO) pelieHus 3a1ay;
4) 1eMOHCTPUPYET YMEHHUE MOJIb30BAThHCS
JIOTIOTHUTEIbHBIMUA UCTOYHUKAMU 3HAHUM;
5) urpaer Benyllyl poJib IpPU pelle-
HUU 1 00CY)KJIEHUU 3a]1a4 B TPYIIIIE.

CTyaeHT OTBeYaeT HENpPaBUIbHO, HEYETKO

Huszkuit U HeyOeIUTeNbHO, JaeT HEeBEepHBIC (op-
(HEy1OBIETBOPUTENILHO)| MYJIUPOBKH, B OTBETE€ OTCYTCTBYET KaKoe-
a100 NPECTaBIEHUE O BOIIPOCE

CTy,HeHT OTBCYACT HCKOHKPETHO, CJia-

[Toporosslii 00 apryMeHTHpPOBaHO U HE YOEIUTEINIbHO,
(YIOBJIETBOPUTEIILHO) | XOTS M MMEETCSI KaKOe-TO TPEACTaBICHUE
VK-1, | Cobecenona- 0 BOIpOCe
I1K-2 HHUE . CTyzneHT OoTBeYaeT B IIEJIOM MPaBHIIb-
bazoBbrit
HO, HO HEIOCTaTOYHO IIOJIHO, YETKO H
(xoporo)
yOeuTeNnbHO

CraButrcs, eciM NPOJAEMOHCTPUPOBAHBI
3HAaHHE BOIpPOCA M CAMOCTOSTENBHOCTH
MBIIIJICHUS, OTBET COOTBETCTBYET Tpedo-
BaHUSM MPAaBUIBHOCTHU, IOJTHOTHI U apry-
MEHTUPOBAHHOCTH.

Bricokuit
(oTnHMuHO)

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

IIpomexxyTOouHast aTTecTalus sSBJISETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUU
CTYJEHTOB, MPUOOPETEHHBIX B MpOIECCe U3YUYEeHUS AUCHUILTUHBL. DopMOi MpoMeXKyTOUHOM at-
TECTaLUH 10 AUCLUIUIMHE SABIISIETCS YK3aMEH.

JI1st olleHuBaHUs PE3yJIbTaTOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSIETCS CIEAYIOINE KPUTe-
pHUU OLICHUBAHUS.

Kputepuu onieHuBaHNus YCTHOTO OTBETA HA IK3aMeHe
OrneHka 5 (OTIMYHO) CTABUTCS, €CIIH:
1) cTyJeHT MOJHO M3JIaraeT MaTepHuall, JaeT MPaBUILHOE ONPEIeIICHUE OCHOBHBIX TOHS-

THH;
2) oOHapy>XMBaeT MOHUMaHWE MaTepualia, MOXET 0OOCHOBATH CBOM CYXKJICHHS, IIpUMe-
HUTh 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOMMBIC IPUMEPHI HE TOIBKO U3 ydeOHUKA, HO U ca-

MOCTOATCIIBHO COCTAaBJICHHBIC,
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3) u3naraet MatepHual Mmocjie0BaTebHO U MPABIILHO C TOYKU 3PEHUS HOPM JTUTEPATYP-
HOTO SI3bIKA.

Ornenka 4 (X0Opolll0) CTABUTCS, €CIIHU:

CTYJCHT JAaeT OTBET, YJOBIETBOPAIOIIUN TeM ke TpeOOBaHUIM, UTO U JJISL OTMETKU «5»,
HO JtoryckaeT 1-2 ommOKu, KOTOpBIE caM K€ UCHpPaBIsieT, U 1—2 HemoueTa B MOCIEI0BATEIbHO-
CTH U S3BIKOBOM O(DOPMIIEHUU H3J1araeMoro.

Onenka 3 (YIOBICTBOPUTEIBHO) CTABUTCS, €CIIH:

CTYJCHT OOHapYy>KMBAeT 3HaHUE U IOHUMaHHe OCHOBHBIX MOJIOKEHUN JaHHON TeMbl, HO:

1) u3naraer Marepuan HENOJIHO M JOMYCKAeT HETOYHOCTH B ONPE/ICICHNUN TOHATHNA WU
bopMyIUpOBKE MPaBUI;

2) He yMeeT JOCTaTOYHO ITyOOKO M JI0Ka3aTebHO 000CHOBATh CBOU CYX/ICHUS U IPUBE-
CTH CBOU IIPUMEPBHI;

3) u3naraet Marepual HeImoCIeI0BaTeILHO U JJOMYCKAET OMNOKHU B SI3BIKOBOM odopmiie-
HUU U3J1araeMoro.

Ornenka 2 (HeYJIOBICTBOPUTEILHO) CTAaBUTCS, €CIIM:

CTYIEHT OOHapy>KMBaeT He3HAHUE OOJbIIEH YaCTH COOTBETCTBYIOIIETO BOIMPOCA, JOIMYC-
KaeT OMMUOKHN B (OPMYIIMPOBKE OMPEIESIICHUI U MPAaBHJI, UCKAXKAIOUINE X CMBICT, OeCropsaoy-
HO U HEYBEpEeHHO Hu3jaraeT marepuali. OueHka «2)» OTMEYaeT TaKue HEJOCTAaTKH B MOJTOTOBKE,
KOTOPBIE SIBIISIIOTCSI CEPbE3HBIM MPEISATCTBHEM K YCIICITHOMY OBJIQJCHUIO TIOCIEIYIOUINM MaTe-
pHasioM.

6.3 TunoBble KOHTPOJILHBIE 32IaHNUSI HJIH HHbIE MaTePHAJIbl, HE00X0IUMbIE J1JIsI
OLIEHKH Pe3yJIbTATOB OCBOEHUS THCHMILINHBI

6.3.1 KonTpoJibHbIe padoThl

KountpoabsHnas padora no pasaeiny «Caydaiinbie COOBITHS

BAPUAHT 1

1.B smuke comepkutcs 10 neraneit, u3 Kotopsix 4 okpamieHbl. COOpIMK Hayaady B3sIT 3
neranu. HaiiTu BeposTHOCTB TOTO, UTO XOTS ObI O/1HA U3 B3ATHIX JeTajel OKpalleHa.

2. YeTplpe TIIOBIA B3SUTM CTapT HA COPEBHOBAHMSIX IO TUIABaHUIO. BeposTHOCTH yio-
KHUTbCS B PEKOP/IHOE BpeMsl y niepBoro miosna pasHa 0,95, y sroporo — 0,92, y tpetsero — 0,9,
y uetBeproro — 0,88. HailTu BepoATHOCTB TOTO, UTO: @) BCE TUIOBIIBI CTAHYT PEKOPACMEHaMHU, 0)
OJIMH IUIOBEL CTAHET PEKOPACMEHOM.

3. meroTcst TpU OIMHAKOBBIX 1O BUAY sAlIMKa. B mepBom simmke 20 OGenbIx MIapoB, BO
BTOpoM — 10 Oenbix u 10 yepHBIX IMIapoB, B TpeTheM — 20 4epHbIX MmapoB. M3 BeIOpaHHOTO
Hayraj sIIuKa BbIHYJIU Oenblif map. KakoBa BepOsSTHOCTh TOTO, YTO ATOT IIap ObUT BBIHYT U3
NIEPBOrO sAIKa?

4. JIns NaHHOTO y4YacTHHMKAa WMIPbl BEPOATHOCTh HAOPOCUTH KOJIBLIO Ha KOJBIIIEK paBHA
0,3. KakoBa BEpOsITHOCTb TOTO, UTO MPU LIECTH OpOocKax 3 KOJblla OKaXKYTCs Ha KOJIBIIIKE, €C-
U OpOCKHM cuHMTaTh He3aBHCHUMBIMH? KakoBo Hambosiee BEPOATHOE YUCIIO MOMAJaHUNA KOJbIa
Ha KOJIBIIIEK ITPH BOCbMH OpocaHusix?

5.Bcxoxects cemsiH naHHOTrO pacteHus pasHa 0,9. Hailiaute BepoSTHOCTH TOTO, YTO U3
900 mocaskeHHBIX CEMSH YHUCIIO MPOpocIIuX OyaeT 3akimoueHo Mexay 790 u 830.

6. Cm. 3amauy 5. KakoBa BepOsSITHOCTB TOTO, YTO YaCTOTAa IMPOPOCIINX CEMSH OTKIIOHHUTCS
1o aObCOJIFOTHON BEIMUYMHE OT BEPOSITHOCTH MIpOpacTaHus He Ooibiue, yeM Ha 0,017

6.3.2 CamocTosiTesibHbIE PA0OTHI

CamocrosiTesbHasi padora no teme «Kiaccuueckoe onpeneneHue BepoOSITHOCTH
Bapuanr 1
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1.M pa3nuuHBIX HIAPHKOB CIy4aiiHBIM 00pa3oM pasopaceiBatoTcs o N smyrkam (N>M).
Onpenenuts BEPOATHOCTh TOTO, YTO B MEPBBIX M JIyHKax OyJeT pOBHO MO OJHOMY IIApUKY,
€CJIA B OJIHY JIYHKY MOT'YT [IOMECTUTHCS BCE LLIAPBHI.

2.Nmeetcs 10 6miieToB B TeaTp, U3 KOTOPHIX 6 OMIIETOB Ha MecTa mepBoro psaa. Kakora
BEPOSTHOCTh TOTO, YTO M3 UYETHIPEX HAy/lady BBIOPAHHBIX OMIJIETOB JiBa OKaXKyTCS HAa MecCTa
NepBOro psja.

CamocrosiTesqibHasi padora no teMe «TeopeMbl YMHOKEHHMSI M CJI0KEHHUS] BEPOSITHO-
cTeil»

Bapuanrt 1

1.B marasuH BOIUIM TPH MOKYyMaress. BeposiTHOCTh COBEPIIUTH MOKYIKY JJIsi IEPBOTO
nokynatens 0,7, nus Broporo — 0,4, misa tperbero — 0,8. Halitu BeposiTHOCTB TOTO, 4TO 1) TI0-
KYIIKY COBEPIIHT TOJIBKO OJUH MOKYIATENb, 2) MOKYIKY COBEPIIUT XOTS OBl OJIMH IMOKYMATEeb,
3) HUKTO HE COBEPUINUT MOKYIIKY.

2.B  anexTpudYeckyio Ienb MOCIeI0BATEIbHO BKIIOYCHBI TPH JJIEMEHTa, paboTaroiiue
HE3aBHCHUMO JPYT OT Apyra. BeposTHOCTH O0TKa3a mepBOro, BTOPOro U TPETHETO AIEMEHTOB CO-
OTBETCTBEHHO paBHbI p1=0,1, p2=0,2, p3=0,3. HalimuTe BEpOATHOCTH TOTO, YTO TOKA B LIETIH HE
Oyner.

CamocrosiTesibHasg padora no teme «I'eomerpuyeckoe onpeaeneHne BepoSITHOCTH

1 BapuanT

1. Haynady B34ThblI JBa MOJOKUTENBHBIX YUCIIA X U V, KAXKI0€ U3 KOTOPHIX HE MPEBBIILIAET
eauHuLbl. HaliTu BEpOATHOCTH TOTO, YTO CyMMa X+) HE NPEBBIIACT €AUHULIBI, a IPOU3BEICHUE
xy e mens1e 0,09 .

2. Ha otpe3ke AB mnunoii | Haynady mocraBnensl n8e Touku L u M. Haiitu BEPOSAT-
HOCTb TOT0, 4TO Touka L Oynet Gnmxke k Touke M, 4em k Touke A.

6.3.3 UnauBuayajibHbie padboThbl

NuauBuayanbHas padora no pasaeiay «Ciay4yaiiHble BeJJMYUHbD)

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

oxunanne M(X), 2) nucriepcuto D(X) ¥ cpeHee KBaJApaTuieckoe OTKIoHeHue o(X), 3) uHre-
rpajJbHY0 (PYHKIMIO pacIpeieleHHs U OCTpoiTe e€ rpaduk:

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

2. 3agana wHTErpanbHas QyHKuMs pacnpenencHus F(X) ciyuaitHoi BemMuuHBI X.
Tpebyercs: 1) naiitu quddepenimanprayto Gyakuuio f(X), 2) HalTH MaTeMaTHYECKOE OXKUIAHUE
M(X), nucnepcuio D(X)u cpeHee KBaapaTHUECKoe OTKIOHeHHE o(X), 3) mocTpouTh rpadu-

KU MHTErpanbHOM U tuddepeHanbHol QyHKINM.

0 npu x<0
F(X)=1(x/2)* npu 0<x<2
1 npu x>2

3. Jlana nuddepennunanphas pynkuus f(X) cnygaitnoit Benmuunnbl X. TpeOyercs: 1) Haiitu
M(X), D(X) n o(X), 2) HaliTh HHTETpaJIbHYIO QyHKIHIO F(X), 3) mocTpouTth rpaduku QyHK-
it f(X) u F(X).
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(%) 0 npu xg(0;1/4]
X) =

14 npu xe(0;1/4]

4. Jlerasnu, BBIIYCKAeMBbIE IIEXOM, [0 pa3Mepy JUAaMETPa PACIPEAEIEHbl 0 HOPMAIBLHOMY
3dKOHY. CTaH,I[apTHaﬂ AJInHa JuaMeTpa A€Talln (MaTeMaTI/ILIeCKOC O)I(I/I,I[aHI/Ie) paBHA a MM, CpCa-

Hee KBaJpaTHUeCKoe OTKJIOHeHHe o MM. Haiiaute BeposTHOCTH TOro, 4to 1) muamerp Haygady
B3sTON neTanu Oyzaer Oonbllle o U MEHbIIE 3 MM; 2) qUamMeTp JeTald OTKIOHHUTCS OT CTaH-

JapTHOM JJMHBI HE OoJiee yeM Ha & MM.

a=50, c=5, a =45, =52, §=3.

5. BeposiTHOCT MomafaHusi U3 Opyausi B JaHHYIO LieJdb IIPU OJHOM BBICTpeJie paBHa 2/3.
CocraBbTe TabnMIly pacrnpeaeieHus 4yucia nonajanuil npu 4 Beicrpenax. OnpenenuTe Yuciio-
BbI€ XapaKTEPUCTUKHU ITOU CIIy4allHOW BEJIMYMHBI.

6. BeposiTHOCTH TOTO, YTO JIF0OOM a0OHEHT MO3BOHUT HAa KOMMYTAaTOp B TEUEHHE Yaca,
paBHa 0,01. Tenedonnas cranuus oocnyxusaet 300 abonenToB. KakoBa BepoATHOCTb TOTO, YTO
B T€UEHHUE Yaca NO3BOHAT 4 aboHeHTa?

7. U3mepeHue JalbHOCTH 10 00BEKTa COMPOBOKIACTCS CUCTEMAaTUYECKUMU OIIMOKaMU U
ciy4aiiHbIMU ommOkamu. Cuctemaruyeckas omuoka pasHa 20 M B CTOPOHY 3aHM)KEHUSI TaIbHO-
cti. CnyyaiiHple OIMIMOKM MOJYUHSIOTCS HOPMAIbHOMY 3aKOHY CO CPEIHUM KBaIpaTUYECKUM
otkioHeHneM 80 M. Haliure BeposSsTHOCTh U3MEPEHUs TAIbHOCTH C OMIMOKOM, HE IPEBOCX OIS~
el mo abcorrotTHoi Benmurae 100 m.

8. YcrpotictBo coctouT u3 10 HE3aBHUCHUMO pabOTaIOIMIKUX 3JIEMEHTOB. BeposiTHOCTh OTKa3a
Ka)K70ro s1eMenTa 3a Bpems t paBua 0,05. [Tonb3ysick HepaBeHCTBOM UeObIieBa, OLIEHUTE BEPO-
ATHOCTb TOT'O, YTO AOCOJIIOTHAsI BEJIMYMHA PAa3HOCTH MEXKIY YUCIIOM OTKAa3aBIIUX 3JIEMEHTOB U
CPEeIHUM YUCIIOM (MaTeMaTUYECKUM OKUJaHHEM) OTKA30B 3a BpeMs I OKa)KeTcsl He MEeHee JIBYX.

9. Hucnepcus xaxnoit u3 3000 He3aBUCHMBIX CIy4YailHBIX BEIMYMH He IpeBblmaer 6. One-
HUTb BEPOSITHOCTb TOTO, YTO OTKJIOHEHUE CpeHel apupMeTHYecKoi 3TUX CIydalHbIX BETMYUH
OT cpeliHel apu(PMeTHYECKON UX MaTeMaTHYeCKUX 0XKMJIaHui He npesbiaet 0,3.

10. HaunHasg ¢ Kakoro 4uciia n HE3aBUCUMBIX HCIBITAHUN HMEET MECTO HEPaBEHCTBO

m
Pl |——-p| <01 |>0,97, ecnu B ornensuom ucnsiranuu p=0,8?
n

6.3.4 CamocrosiTesibHasi padoTa CTYAeHTOB B MAJIBIX IPyHnax
I'pynnosoe 3aganue no reme «HenpepbiBHbIE ci1ydaiiHble BeJIHYMHbBD)
Bapmunanr 1

1. HenpepriBHast cinyuaiinas BennuuHa X 3a/1aHa QyHKIMEH pacnpeaenenus

T
0 npu x<-—
P 2

F(x)=<Acosx npu g<x37c

1 npu x>mn

.

Haiitu mapamerp 4, P g<X<g , P %<X<27r, :

P(X =), IIOTHOCTH BEpPOATHOCTEH f(x) , IOCTPOUTB rpadukn | (x), F(x).

2. TInoTHOCTH BEpOSITHOCTU HETIPEPHIBHOM CIy4aliHOM BeIMYUHBI X paBHA:
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0, ecmu x<1

f(X): X—%, eciu 1l<x<2

0, eciu x>2

a) [Toctpouts ¢GyHkumio pacnpenenenus F(X) u Haueptuth ee rpaduk; 0) HaATH YKCIIO-
BBIE XAPAKTEPUCTUKU CIIy4aliHOU BEJIIMYUHBI.

I'pynnoBoe 3axanue no reme «HopmajbHoe pacnpeneieHue»
Bapuanrt 1
1. HopmanbHo pacnpezeneHHas ciay4aiiHas BeauurHa X 3ajjaHa IUIOTHOCTBIO BEPOSTHO-

(x-1)

CTH f(x)z ?e 50 | Haitru BEPOSITHOCTh TOI'O, YTO Cily4ailHas BeIUMYHMHA X IIPUMET
S5v2rn

3HaueHue B uHTepBaiie (7;9).
2. Hcnonp3ysi CBOMCTBA KPUBOH MJIOTHOCTH BEPOSTHOCTEH CIy4YailHOW BENWYHHBI X, MOJ-
YUHEHHON HOPMAJILHOMY 3aKOHY pacIpeelICHUs, HAIUTE €€ MaTEMaTHIECKOE 0KUIaHHE, €CIIN

U3BECTHO, 4TO P(— o< X < —1) = P(4 <X< +OO) 3amuimmrTe BBIpAXCHHE KT | (x) u

cXxeMaTH4eckn u3obpasute rpaduk | (x), ecn ¢ =1.

3. ABromar m3roTtaBnuBaer Imapuku. lllapuk cuuTaeTcs TOAHBIM, €CIM OTKIOHEHHE X
JMaMeTpa IaprKa OT MPOSKTHOTO pa3Mepa 1o adbcooTHON BenuuuHe MeHblne 0,7 mm. Cuunras,
YTO Ciy4daiHas BeJIM4MHa X pacrpeneseHa HOPMAIBbHO CO CPEIHUM KBaJpPAaTHYECKUM OTKJIOHE-
HueM ¢ =0,4 MM, HaATH, CKOJILKO OYy/JI€T TOJHBIX APUKOB CPEIN CTA U3TOTOBICHHBIX.

I'pynnoBoe 3aganue no reme «/luckperHsbie caydaiiHble BeJJMUYUHbD)

Bapuanr 1
1. Cayuaiinas BenMuuHa 3a/1aHa TaOJIHIIEH pacTipeIeICHHS:
X -3 -2 0 1 3

p 0,1 0,2 0,3 0,3 0,1
Borunenute M(X), D(X), o, P(X>0), P(|x|>2).

2. BeposITHOCTH MOTIaanus U3 OPYAUs B LIENb IPH OJHOM

BBICTpEJIC paBHA % CocraBuTh TabIHIly pacrpeaelcHs YUCia TONMaJaHuil IPU YEThIPEX

BeicTpenax. Haittu M(X), D(X), o . I[IocTpouTh MHOTOYTOJIBHHUK PaclpeaeICHUs.

3.Y oxotHuka 4 natpona. OH cTpeser Mo 3ailly Mmoka He MOoNaJAeT WX IMOoKa He KOHYaTCs
naTpoHbl. BeposTHOCTH momaganus pu KakaoM BeicTpene paBHa 0,7. CocTaBUTh TaONHITy pac-
IIpeJIeIeHNs] ynciia BeICTpenoB. CKOJIBKO pa3 B CPEHEM IIPUIETCS CTPENISITh OXOTHUKY?

4.B xopoOke 5 KpacHBIX KapaHaamied W 3 3eleHbIX. BpiOMparoT Haymady 3 Kapasjaaiia.
CocTaBuTh TaONIUIy pacHpeieseHus CIydyailHON BENMYMHBI, O3HAYAIONIEH YHCIIO 3€IEeHBIX Ka-
paHaIei, okasaBimuxcs B Beioopke. Haittu F(x), moctpouts ee rpaduk.

5.HaiiTu cpeaHee yuCiO CTpaHMIl C ONEYAaTKaMH, €cld KHHUra cojepxut 800 cTpaHull, a
BEPOATHOCTH ONEYaTKH Ha OJHOM cTpanuile paBHa 0,05.

6.3.5 CobecenoBanue
Bomnpocsl mo Teme «/[McKkpeTHBIE CiIy4aiiHbIe BeJIHYMHBD)
1. Yro Takoe ciydaitHas BenmuuuHa?

2. Uro Ha3BIBAIOT 3HAUCHHEM CITy4aiHON BEJIMYMHBI?
3. Kaxkue cnyuaiinpie BeTUYMHBI Ha3bIBAIOTCS TUCKPETHBIMU?
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4. Yro Takoe 3aKOH U YTO TAaKOE PsIJl PaCIpeAeIeHUs JUCKPETHOM ClydailHOW BEITUMYNHBI?

5. Bcerna nm 3akoH pacnpeneneHus TMCKPETHON CITy4aitHOM BEJIMUMHBI UMEET BUI psiga?

6. Ilepeuncnure m3BecTHBIC BaM 3aKOHBI pacmpeaeeHus JUCKPETHBIX CIy4YalHBIX BEJIH-
YUH U 3anuiuTe GOopMylibl, IO KOTOPHIM BBIUUCISIOTCS pi B KaXJAOM U3 pactpeneneHuil. Uto
SBJISIETCS CIIy4ailHOM BEJIMUMHOM B KaXKJIOM U3 3aKOHOB pacCTIpeIeIeHUs?

7. Tlouemy pacnpenenenue bepHymin Ha3pIBalOT OMHOMUAIBHBIM?

8. Kaxk cBs3anbsl Mexay coboii 3akoH [lyaccona u GMHOMHANBHBIN 3aKOH?

9. Ilpu xakux YyCIOBMSIX TUCKpETHAasl cilyyaiiHas BeJIMYMHA MMeeT OMHOMHUAIbHOE pac-
IpeJielieHne U IpU Kakux — pacupenenenue [lyaccona?

10. Kak 3anumiercsi OMHOMHAJILHBIN 3aKOH (PsAZl) pacupeeieHuss CaydailHON BeTUYUHBI X
— KOJIMYECTBA TMOSBUBIIUXCS TepOOB Ha JABYX HOBEHHKHX MOHETaxX, CIIy4alHO OOPOHEHHBIX Ha
nos?

11. ouemy 3akoH [lyaccoHa Ha3bIBAIOT 3aKOHOM PEIKUX COOBITHIT?

12. Yto HazbIBaeTCs PYHKIMEH pacripefeNeHus CIIy4aifHON BEIUYMHBI?

13. YTo Takoe MHOTOYTOJIbHHK PaCIPEICIICHHS TUCKPETHON CITyIaliHON BEITMIMHBI?

14. Tlouemy reoMeTpUUYECKOE pacipeeieHe UMEEeT Takoe Ha3BaHue?

Bonpocsl no teme «HenpepbiBHBbIE cly4yaiiHble BeTHYNHBD)

1. Kakyio ciy4aifHyI0 BeJIMYUHY Ha3bIBAIOT HEMPEPHIBHON?

2. BeposATHOCTBIO KAaKOTO CIIYYaiiHOTO COOBITHS SIBISICTCS (DYHKIUS pacrpecsieHus CIy-
YailHOU BEJIMUMHBI?

3. Tlepeuncnute cBOMcTBA QYHKINU paCIPEACTICHHUS.

4. UYemy paBHa BepOSATHOCTh P(a < X <b), ecllu U3BECTHA F(X)?
5. Kak cBs3aHbl MeXIy COO0H F(X) " f(x) ?
6. Ilepeuncnute cBoiictBa f (x) :

7. YeM oTiMuaeTcs 3aKOH paclpeaeseHus] HEPEPbIBHOM CIy4aiiHON BEJIMYMHBI OT IJIOT-
HOCTH PACTIPEICICHHUS CIYIalfHOW BEIMYUHBI?
8. Kax BeIrmsamuT f(x) JUISl HENIPEPBIBHOW BEJIMYMHBI, PABHOMEPHO PacCIpelIeICcHHON Ha

orpeske [a,6]?

9.  Uemy paBHa BEPOATHOCTb P(a <X< b), ecnu u3BectHa | (x)?

10. B kakux ciaydasx MOKHO TOBOPHUTb, UTO Mbl pacrojiaraéM BCEMU CBEJIECHUSIMH O CBOM-
CTBax CJIy4ailHOUW BEJIMYUHBI?

11. SIBnsrores m Bepaxkenus Buga SN X, In X, X 3cnyqaﬁHLIMH BEIIMYMHAMM, €CIIU
X — ciydaiiHas BelnuunHa?

12. Kax Beirsgur | (x) JUIsL HENIPEPBIBHOM CIy4ailHOW BEJIMYMHBI, PaCPEEIIEHHON HOp-

MaJbHO?
13. Kak u3aMeHHMTCS MaKCUMalbHOE 3HAYEHHE OpJMHAThl HOPMAJIbHOW KPHBOH, €CIIH JuC-
Iepcusl CIIy4alHOM BEIMYMHBI YBEJIIMUUTCA B 9 pas3?

14. Yemy paBHa P(OL <X< B), eciu ciydaiiHas BeamuuHa X pacrpeneneHa HopMajib-
HO?
€
15. TTonyuute dhopmyiay PQX — a‘ < 8): 2| — |, ecnmu  cnyuaiinas BenmuumHa X pac-
(¢)

[IpeieJIeHa HOPMAJIBHO.
16. IIpuBenuTe MpUMeEpHl HETIPEPHIBHBIX CITyYAHBIX BEIINYHH.

Bonpockl o teme «Unc/10Bble XapaKTEPUCTUKU CIAYUYAHHBIX BeJTHYHH
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1. Yro Takoe maTemaTHyeckoe oxkumanue M(X) cmydaiiHod BenmuumHbI? UTO OHO Xapak-
TepusyeT?

2. B uem pa3HuIa MeXIy CpPEJIHUM 3HAYCHUEM CIy4aiHOUN BeIH4YuHbI U ee M(X)?

3. 3anummute GOpMyIIbl, 10 KOTOPHIM BBIYUCIISIETCS MAaTEMAaTHUECKOE 0XKHUIaHUE TUCKPET-
HBIX Y HETIPEPBIBHBIX CIIyYalHBIX BEIUYHUH.

4. Kakossl cBoiictBa M (X )?

5. Kakol MexaHU4YeCKU CMBICII MOKHO MpUIaTh BeauduHe M(X)?

6. Kaxos cMbici mapamerpa A B Qpopmyite 3akoHa Ilyaccona?

7. MUsBectHo, uTo B pacnpenenenun Ilyaccoma M (X ) =, D(X ) = A . UsBecTHO,

9TO €CJIM KaKas-Iu0o ciayJaiiHas BeIMYMHA UMeeT (PU3UUYCCKYIO Pa3MEepPHOCTh, TO ee M(X) nmeer
Ty JK€ Pa3MEPHOCTh, a JUCIEPCHS — KBaJpaT 3TOW pa3sMepHOcTH. Kak ke Torma oObsCHUTH pa-
BEHCTBO MAaT€MaTHUUECKOTO OXKUJAHUS U AUCTIEpCcHH B pacnipenenenuu [lyaccona?

8. Uro Takoe aucrepcus, uTo oHa xapakTepusyeT? KakoBel (opmynbl ans ee BeIUUCIIE-
Hus?

9. KakoBbI CBOICTBA AUCTIEPCHH?

10. YTo Takoe cpemHee KBaapaTUieckoe oTKIoHeHHe? KakoBo ero Ha3HadyeHHWE W KaKOBa
€ro pa3MepHOCTh?

11. Jloxaxwure, 94TO 1y OGMHOMHUAIBHOTO pactipeneenus M (X ) =np, D(X ) =npq .

12. Jlokaxwure, uto jus pacnpenenenus [lyaccona M (X ) =, D(X ) =\.

13. SIBastercst nu citydaiiHoi BenmuanHoN M(X)?

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

15. Ecnu k cinyvaiiHoW BenuuuHe X NpuOaBUTH YMCIO TT, TO KAK U3MEHMUTCS IPU ITOM
JUCIIEpCUs ATOW BEJIUYUHBI?

16. Yro sBnsieTcst MenuaHoi pacnpenenenns’? KakoBo ee cBOWCTBO?

17. Jlaiite onpenesneHust MOAbI TUCKPETHONW U HEMIPEPBHIBHOM CITydalHBIX BEJTHMUYUH.

Bonpocsl no teme «3aK0H 00/1bIIMX YHCEID)

Yrto nmoHMMaeTcs 1MoJ1 3aKOHOM OOJIBIIMX YUCEIT B IIUPOKOM CMBICIIE CJIOBa?
Uro noHnMaeTcs oJ] 3aKOHOM OOJIBIINX YHCEN B Y3KOM CMBICIIE ClloBa?
3anuuuTe HepaBeHCTBO MapkoBa.
3anuiuTte HepaBeHCTBO YeObIiieBa.
Jlokaxxute HepaBeHCTBO YeOrblieBa /Ui AMCKPETHOM CITy4ailHOM BETMYUHBI.
Korna ucnone3ytor HepaBeHcTBa MapkoBa n UeObimena?
. Kakue tpeboBaHMs MpeabsaBISIOTCS K CIy4ailHbIM BeIMYMHAM B TeopeMe YeOblmena?
Chopmynupyiite TeOpeMy.
8. KaxoBa mpakTuyeckast 3HAYMMOCTb CJI€JCTBUS TeopeMbl UeOriiea?
9. 3Banmmute GopMyTy U OIIEHKH BEPOSITHOCTH OTKIOHEHHSI CPETHETO apU(PMETHUECKO-
r0 3HAUYEHUH CIIy4yailHBIX BEJIMYMH OT CPEIHEro apu(METHUECKOro UX MaTeMaTHYECKUX 0XKHa-
HUH.

Noogok~wbdPE

10. Chopmynupyiite Teopemy bepuysu.
11. Chopmynupyiite Teopemy Ilyaccona.

6.3.6 Bonpockl Kk IK3amMeHy

OCHOBHBIE 3Tanbl Pa3BUTHUS TEOPUN BEPOSTHOCTEM.

OcHOBHBIE TIOHATHS TEOPUH BepossTHOCTEH. COOTHOLIECHUS MEXY COOBITHUSMH.
Kitaccnueckoe onpeneneHue BEpOSITHOCTH.

Cratuctuueckoe onpeeaeHIue BEPOSITHOCTH.

VYcnoBHast BEpoATHOCTh. Teopema yMHOKEHUS BEPOSITHOCTEH.

orwNE
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TeopeMa c10keHHs BEPOATHOCTEH.
CBolicTBa HE3aBUCUMBIX COOBITUH.
®opmyna noaHoi BepoaTHocTH. Popmyisl belieca.
HesaBucumeie ucnbitanus. @opmyna bepHynu.

10. JlokanpHble mpubIOKEeHHs popmyisl beprym.

11. MHarerpanbHas TeopeMa Jlammaca.

12.  Akcuomatrndeckoe MOCTPOCHHE TEOPUH BEpOSTHOCTEH. HempepbIBHOCTH BEpPOSIT-
HOCTHU.

13. JluckpeTHble CilydaliHbIE BEJIMYMHBI, UX 3aKOHBI pacrpenencHus. ['eomerpuye-
CKOE€ M TUIIEPreOMETPHUECKOE PaCIpEICICHHUS.

14. ®yukuwus pacnpenesieHus Ciy4aiiHON BEJIMYUHBI, €€ CBONCTBA.

15. HenpepsiBHbIC clly4aiiHble BEIUYUHBI. [[IOTHOCTH BEpPOSTHOCTH, €€ CBOWMCTBA.
IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX BEJIUYUH.

16. Maremarnyeckoe 0>KMJIaHUE CITy4aifHOM BETMYUHBI, €r0 CBOICTBA.

17. [ucnepcusi cmydailHOW BEJIIMYMHBI, €€ cBoMcTBa. CpenHee KBaJpaTUYECKOE OT-
KJIOHEHHE.

18. buHOMHMAIEHOE pacipe/eiCHHE.

19. Pacnpenenenue [lyaccona.

20. PaBHOMEpHOE pacrpeeicHue.

21. HopwmanbHOoe pacmpefesieHue: MIIOTHOCTh PaclpeiesieHus], €ro YHCIOBbIe Xapak-
TEPUCTUKH.

22. Ilpumenenue HopMmanpHOTO pactpeaeneHus. [Ipasuio tpex curm. (Llentpanbhuas
npeJenbHasi Teopema.)

23. Tlonsrue o 3akoHe O6onbimx yucen. HepaBenctBo YeObiiera.

24. Teopema YeOrleBa u ee MpUMEHEHHE.

25. Teopema bepaymnnu u ee 06001IeHHE.

26. CucreMa ABYX CIy4ailHBIX BEJMYMH: MaTpHUIA PacIpe/IeiCHNs, YCIOBHBIE MaTe-
MaTHYECKHE 0>KUJIaHUs (KPUBBIE PETPECCUH), YCIOBHBIE TUCTIEPCHUU.

27. DOyHKIMS pacrpeeeHus] CHCTEMBI IBYX CIIyJaiiHBIX BEJIMYUH, €€ CBOICTBA.

28. IInoTHOCTH pacmpesieNieHus: CUCTEMBI IBYX CITy4allHBIX BEJIMYUH, €€ CBOMCTBA.

29. CucreMa JByX CIIy4allHBIX BEIWYHMH: KOBapHalHs, KOA(POHUIMEHT KOPPEISIIH;
CBOMCTBA YUCIJIOBBIX XaPAKTEPUCTUK.

30. CmyualiHbIe TPOIIECCHI: OCHOBHBIC TIOHSTHS.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCHOJIb3YEMbBIX
B NPOLECCE OBYYEHUSA

HNudopmanuonHbie TeXHOJIO0TMN — 00ydeHUE B 3JIEKTPOHHOM 00pa3oBaTenbHOM cpesie C
LEJIBI0 PACIIMPEHHUsl JIOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEIHUEHHUs KOHTAKTHOTO B3aM-
MOJICHCTBHUS C TIpenoaBaTesieM, MOCTPOCHHS WHINBHUIYaTbHBIX TPAEKTOPUH MOIATOTOBKH, 00B-
€KTUBHOT'O KOHTPOJISI U MOHUTOPUHIA 3HAHUH CTYJICHTOB.

B ob6pa3zoBarenpHOM Tporiecce Mo AUCIUTUTIHE HCIIONB3YIOTCS CIEAYIOIne HH(pOpMAIIH-
OHHBIE€  TEXHOJIOTHM,  SBJISIOIIMECS  KOMIOHEHTaMH  JJEKTPOHHOW  MH(OPMALMOHHO-
oOpa3zoBatenbHOil cpeant BITIY:

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

e (Cucrema TEeCTHpOBaHMSA HA OCHOBE enuMHOro moptana «HTepHeT-TecTHpOBaHUS B
cdepe 00pazoBaHUS WWW.i-exam.ruy;

e DJIEKTPOHHBIE OMOINOTEUHBIE CUCTEMBI,


http://www.i-exam.ru/
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e MylbTUMEAUITHOE COITPOBOKIACHUE JICKIUN U TPAKTUYECKUX 3aHATHH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI THBAJIUJIAMU U JIMIHAMMU C

OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31O0POBbA

HpI/I O6y‘IeHI/II/I Jiug ¢ OrpaHUYCHHBIMA BO3MOKHOCTAMU 3J0POBbA IIPUMCHAKOTCA alall-

TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSAMH, U3JIOKEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3anuu 00pa30BaTEILHOrO IMpolecca Mo 00pa3oBaTeIbHbBIM IIpOrpaMMam
JUIS. MTHBAJIMJIOB H JIUI C OTPAaHMYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBS» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmsl (MCIOJIb30BAHUE CHEIMATIbHBIX YUEOHBIX OCOOUI U JUIAKTUYECKUX MaTepHa-
JIOB, CHEIHMATIBHBIX TEXHUYECKHX CPEJICTB O0yUSHHs KOJUIEKTUBHOTO ¥ MHIMBUAYAJIBLHOTO TTOJIb-
30BaHMsl, IPEJAOCTABICHUE YCIIYT ACCUCTEHTA (IIOMOIIHUKA), OKa3bIBAIOILIEr0 00ydaroUMMes He-
00XOAMMYIO TEXHHYECKYIO TIOMOIIb U T.II.) C YYETOM MHAWBUIYAIBHBIX 0COOEHHOCTEH 00yda-
FOLIUXCSL.
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st By3oB/ B. E. 'mypman. — 12-e uzn. — Mocksa : M3patensctBo FOpaiit, 2022. — 479 ¢c. —
(Bricmiee oopazosanue). — ISBN 978-5-534-00211-9. — TekcT : anekTpoHHbIH / OOpa3oBaTenbHast
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/488573 (nata obpamienus: 18.10.2022).

3. I'mypman, B.E. PykoBo/ACTBO K pellIeHHIO 3a/1a4 [0 TEOPUH BEPOATHOCTEH U Ma-
temaTuueckoi craructuke / B.E. 'mypman. — M.: Beici. mk., 2004. —403 c. (23 3k3.)

4. Tlucemennsii, JI. KoHCHIEKT JEKIUH MO TEOpUU BEPOATHOCTEH, MaTEMaTHYECKOM
CTAaTUCTUKE U clydaitHbiM niporieccam / J1. [Tucemennsiii. — M.: Aiipuc-nipecc, 2008. — 288 c.
(10 5k3.)

5. Ilymxuna, O.H. Teopus BepoarHocteil: B 2 4. U.1. Cayudaiinble coObITUs: yueOHOE
nocobue s cryaeHtoB By30B / O.H. [lymkuna. - brnarosemenck: M3a-so BITIY, 2009. —
107 c. (7 7K3.)

6. Ilymxuna, O.H. Teopus BepositHOCcTei: B 2 4. U.2. CiryyaiiHple BETUYUHBL: y4ueO-
Hoe mocobue s ctynenToB By3oB / O.H. [lymkuna. - bnarosemenck: U3n-so BI'TIY, 20009.
— 123 c. (7 2x3.)

7. ComnonoBunkoB, A.C. Teopus BepostHoctelr / A.C. ConmogoBHukoB. — M.: Ilpo-
ceemenue, 1983. - 207c. (39 sk3.)

9.2 ba3bl 1aHHBIX U UHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI

1. Undopmannonnas cucrema «EfanHoe okHO JocTyma K 00pa3oBaTelbHBIM pecypcam. -

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

2. Ilopran Hay4HOI 27€KTPOHHOM OMbIMOTEKH. - Pexum nocryna:

http://elibrary.ru/defaultx.asp

9.3 DneKTPOHHO-OMOINOTEUHBIE PECYPCHI

1. OBC «tOpaiit». - Pexxum nocrymna: https://urait.ru


https://urait.ru/bcode/488573
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://urait.ru/
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jns mpoBeneHUs 3aHATHH JIGKIIMOHHOTO W CEMUHAPCKOrO THIA, TPYMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJNbTALIMMA, TEKYIIEro KOHTPOJS W MPOMEKYTOYHOW aTTecTaluu
UCTIONIB3YIOTCSL  ayJAMTOPHH, OCHAIIEHHBIE y4eOHOW MeOenblo, ayJuTOPHOU  JTOCKOM,
KOMIIBPIOTEPOM C YCTAaHOBJICHHBIM JIMIIEH3MOHHBIM CHELHATU3UPOBAHHBIM  MPOTPAMMHBIM
o0ecrieueHUeM, C BBIXOJIOM B 3JEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY U DJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0  cpeny  BITIY, MyabTUMEIMIAHBIMH  MPOCKTOPAMH,
OKCMO3UIIMOHHBIMU  JKpaHaMH,  y4eOHO-HAIVISIIHBIMH  MOCOOUSMH  (MYJIBTUMEIUNHBIC
MIPE3CHTALINH ).

CaMocrosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTCs B ayJUTOPHSIX OCHAIICHHBIX KOMITb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPENY BY-
3a, B CIELIMAJIM3UPOBAHHBIX JIAOOPATOPUSX M0 JUCLMIUIMHE, @ TAKXKE B 3aJ1aX JOCTYIA B JIOKAJb-
Hyto ceTb BI'TIY.

JIMIeH3MOHHOE TPOrpaMMHOE O0ECIeYeHHE: OIEPalMOHHBIE CHCTEMBI CEMEWCTBa
Windows, Linux; opucusie mporpammsr Microsoft office, Libreoffice.

Pa3zpaborunk: [Tymkunaa O.H., kauauaaT negaroruyeckux HaykK, JOIEHT
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11 IUCT UIBSMEHEHUHA U JONTOJIHEHUM

PIT/] oGcyxnena u onodbpena amns peanuzanuu B 2019/2020 yu. r. Ha 3aceqanuu Kadeapsl
¢buznyeckoro u MaremMaTuueckoro oopazoBanus (mporokon Ne 9 or« 15 » mas2019r.).

PIT/] oOcyxnena u onodpena amns peanuzanuu B 2020/2021 yu4. 1. Ha 3aceqannu Kadeapsl
¢buznyeckoro u MaremaTuueckoro oopazoanus (mporokoin Ne 10 ot « 16 » wutons 2020 r.).

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2021/2022 yu. r. Ha 3aceqanuu Kadeapsl
buznyeckoro u MaremaTuueckoro oopazoanus (mporokon Ne 8 or « 21 » anpens 2021 r.).

PIT/] oOcyxnena u onodbpeHna amns peanusanuu B 2022/2023 yu4. 1. Ha 3aceaHuu Kadeapsl
¢buznyeckoro 1 MareMaTu4eckoro oopazoBanus (mpotokoia Ne 9 ot « 26 » mas 2022 r.).

B PII/I BHECeHBI crieqyroniue U3MEHEHMS U IOIIOJIHEHHUS:

No uzmenenus: 1
Ne crpanutsl ¢ u3mMeHenueM: TUTYIBHBIN TUCT

Uckimounts: MUHUCTEPCTBO HAYKU U
BBICILIEI'O OBPABOBAHUS POCCHI-
CKOH ®EJIEPALIUU

Bxirounts: Bximrounts: MUHHUCTEPCTBO
[IPOCBELIEHI S POCCUMCKOM OE/IE-
PALIUU

Ne usmenenus: 2
Ne cTpanwuiiel ¢ nameHenuem: 34

N3 mynkTa 9.1 UCKIIOYUTE:

B nyHkT 9.1 BKIIOYUTH:

Nckmounts:

8. baspun, N.U. Teopust Beposr-
HOCTEl M MareMaTHuecKas CTaTUCTHKa /
N.U. baBpun. — M.: Beicii. mk., 2005. —
159 c.

9. Tlucemennsri, J[. KoHCceKkT nek-
LUI [0 TEOPUM BEPOSATHOCTEH, MaTEMaTH-
YECKOM CTaTUCTUKE U CIIy4alHbIM IPOIEC-
cam / /1. Ilucemennsiii. — M.: Aiipuc-
nipecc, 2008. — 288 c.

10. ITymkuna, O.H. Teopus BeposT-
Hocteil: B 2 4. YU.1. CiydaiiHble COOBITHS:
yaeOHOe mocoOue isl CTYJEHTOB BY30B /
O.H. Ilymkuna. - bnarosemenck: M3n-Bo
BI'TIY, 2009. — 107 c.

11. Ilymkuna, O.H. Teopus BeposT-
HocTel: B 2 4. Y.2. Cny4yaiiHble BETMYHHBI:
yueOHOe MocoOue ISl CTYACHTOB BY30B /
O.H. Ilymikuna. - binarosemenck: U3a-Bo
BI'TIY, 2009. — 123c.

12. Comonosuukos, A.C. Teopus Be-
positHocTel / A.C. CononoBHUKOB. — M.:
IIpoceemenue, 1983. - 207c.

BxirounTs:

1. baspun, 1.11. Teopus BeposTHOCTEN
u MaTteMatuyeckas craructuka / .. baBpuH.
— M.: Beicm. mik., 2005. — 159 c. (30 7k3.)

2. I'mypman, B.E. Teopust BeposiTHOCTE#
U MaTeMaThyecKasi CTaTUCTUKA: y4eOHUK A1
By30B / B. E. 'mypman. — 12-e uzn. —
Mockga : M3garensctBo IOpaiit, 2022. — 479
c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-
534-00211-9. — Tekcr : anekTpoHHbIH // O0-
pasoBarenbHas matdopma FOpaitt [caift]. —
URL: https://urait.ru/bcode/488573 (nara 06-
pamenusi: 18.10.2022).

3. I'mypman, B.E. PykoBozacTBo k pere-
HUIO 33]1a4 [10 TEOPUU BEPOSTHOCTEN U Ma-
Tematnuecko cratuctuke / B.E. 'mypman. —
M.: Beicm. mik., 2004. — 403 c. (23 3k3.)

4, [Tucemennsiit, J{. KoncnekT nexuuii mo
TEOPHUH BEPOATHOCTEN, MATEMAaTUYECKOH CTa-
TUCTHKE U clTydaiHbIM miporieccaM / [1. TTuce-
MeHHBINH. — M.: Alipuc-nipecc, 2008. — 288 c.
(10 9K3.)

5. [Iymkuna, O.H. Teopust BeposTHOCTEM:
B 2 4. Y.1. Cayuaiinbie COOBITHS: yueOHOE MO-
cobue s cryaentos By30B / O.H. [lymkuna.
- bimarosemenck: M3a-so BI'TIY, 2009. — 107
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c. (7 7K3.)

6. [Tymikuna, O.H. Teopus BeposiTHOCTEH:
B 2 4. Y.2. CitydaiiHble BEJIMYUHBI: yueO-HOe
nocobue st cryaeHToB By30B / O.H. ITymku-
Ha. - bnarosemenck: U3a-so BI'TIY, 2009. —
123 ¢. (7 7K3.)

7. CononoBuukoB, A.C. Teopus BeposiT-
Hocreli / A.C. CononoBuukos. — M.: Tlpo-
ceemenue, 1983. - 207c. (39 sk3.)

N3 nynkra 9.3 UCKIIIOYUTB:

B nyHkT 9.3 BKIIIOYUTB:

1. Polpred.com O630p CMU/CripaBounuk
(http://polpred.com/news.)

2. OBC «Jlanby» (http://e.lanbook.com)

1. Hayunas snexTpoHHast OMOIMOTEKA
eLIBRARY.RU
(https://elibrary.ru/defaultx.asp?)

2. OOpa3zoBatenbHas miatopma
«tOpaiiT» (https://urait.ru/info/lka)

PIT/] nmepecmotpena, obcyxneHa u ogoopena s peanmsamnun B 2022/2023 yueOGHOM ro-
1y Ha 3aceaHnu Kadeapsl PU3MUECKOro U MaTeMaTHYecKoro oopazoBanus (mporokosn Ne 1 ot

21 centsiops 2022 1.).

B pa6oqy10 IIporpamMmMy BHECCHBI CIICAYIOIINEC NU3MCHCHUS U JOIMOJIHCHUS

Ne u3smenenus: 3
No cTpanwuipl ¢ n3amMeHeHueM: 34

B Paznen 9 BHeceHbI H3MEHEHHsI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U UH(OpMAIIH-
OHHO-CITPABOYHBIE CHCTEMBI, B DJIEKTPOHHO-ONOIMOTEYHbIE PECYpChl. Y Ka3aHbl CCBUIKH,
o0ecreynBaroIue JOCTyl 00yJaroMMCs K DJIEKTPOHHBIM YU€OHBIM M3/1aHUSAM U HJIEK-

TPOHHBIM 00pa3oBarenbHbIM pecypcaM ¢ caiita PI'BOY BO «bI'TIV ».



http://рolpred.cоm/news
https://elibrary.ru/defaultx.asp
https://urait.ru/info/lka

